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INIOACHUTEJ/IbBHASA 3AIITMCKA

[IporpaMma 1Mo XMMWK Ha YPOBHe OCHOBHOTO 00ljero oOpa3oBaHHUs COCTaB/ieHa Ha OCHOBE
TpeboBaHU1 K pe3y/bTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOT'O 0011lero
obpa3oBanus, TipefcTaBieHHbIX B ®I'OC OOO, a Takke Ha OCHOBe (eaepanbHOW paboueit
MPOTrpaMMbl BOCTIMTAHUSI U C YUYETOM KOHLIETILMU TIperoiaBaHus yueOHOro Tpegmera «XUMHsS» B
obpa3zoBaresibHBIX OpraHu3anusax Poccuiickoii Peseparyu.

[lporpaMMa 1O XWMHUHM [AE€T TIpeJCTaB/eHWe O Ie/ax, OoOIei cTpaTeruu o00ydeHus,
BOCITUTaHUSI W PAa3BUTHSI OOYYaIOIIUXCS CpeACTBAaMU yueOHOrO TIpeAMeTa, YCTaHaBIMBAaeT
o0si3aTeslbHOE TIpEIMETHOE COj/iep)KaHWe, TpellyCMaTPUBAET paclipeZie/ieHde ero Io KjaaccaMm |
CTPYKTYpHUpOBaHHe TI0 pa3fieslaM U TeMaM TPOrpaMMbl 10 XUMUH, OTIpejiesisieT KOJIMueCTBeHHble U
KaueCTBEHHbIe XapaKTePUCTUKHU COZep>KaHWs, PEeKOMeHJyeMylo [10C/ie[j0BaTe/IbHOCTh W3yUeHUs
XUMUK C YYETOM MeXKIpPeJIMEeTHbIX U BHYTPUIIPEIMETHBIX CBsi3eid, JIOTUKA yueOHOTO Mpolecca,
BO3PACTHBIX OCOOEHHOCTel 00yYaroIuXCcs, OTpejie/isieT BO3MOXXHOCTU TIpeMeTa Ajisi pean3ald
TpeOOBaHUI K pe3y/bTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNbHON IPOrpaMMbl Ha YPOBHE
0CHOBHOTO 0011iero obpa3oBaHus, a Takke TpeOOBaHUI K pe3y/bTaTaM 00y4YeHHs] XUMHUU Ha YPOBHE
Lesiell W3ydeHUs TIpeAMeTa UM OCHOBHBIX BHZIOB yueOHO-TIO3HABaTe/lbHOW  [J1eSITeNbHOCTH
00yyaroIIerocsi o 0CBOEHUI0 Y4eOHOTO COZlep>KaHMsI.

3HaHWe XUMHUM CJIy>KUT OCHOBOMW [i/i1 ()OPMHMPOBAHHKSI MHUPOBO33peHHUs 00ydYarolerocs, ero
rpe/iCTaB/eHUl 0 MaTepyuaibHOM €JUHCTBE MHpa, BaXKHYIO pOJib WMIparT (popMUpyeMble XUMUeEN
NpeJCTaB/eHUss O B3aUMOIIPeBpallleHUsIX YHePTUd U 00 SBOJIIOLIMU BeIeCTB B TPUPOZE, O MYTAX
pelieHUs T7100a/IbHBIX MPOO/IEM YCTOMYMBOTO Pa3BUTHS UeIOBEUECTBA — CHIPDbeBOM, IHEPTeTHUeCKOM,
TMTUIIIEBOM 1 KOJIOrMUecKol 6e30macHOCTH, po0ieM 3paBOOXpaHeHUsI.

M3yueHve XuMuu:

CIIOCOOCTBYeT peanv3aliid BO3MOXXHOCTEH /Ijisi caMOpa3BUTHSL U (DOPMHUPOBaHUS KY/bTYPhI
JTMYHOCTH, e€ obrieli 1 GyHKIMOHATBHON IPaMOTHOCTH;

BHOCUT BKJIaJ, B (pOPMHUpDOBaHWE MBIIIJIEHUS] U TBOPUYECKUX CIOCOOHOCTEH 00yuarouuxcs,
HaBBIKOB MX CaMOCTOSITe/TbHOM yueOHOU /esTe/IbHOCTH, SKCIIepUMeHTaIbHbIX U UCC/IeJ0BaTeTbCKUX
yMeHHH, HeoOX0JUMBIX KaK B TTOBCeIHEBHOM »KU3HM, TaK U B POdeCCUOHANbHON AesTe/TbHOCTH;

3HaKOMHT CO CHeLM(PUKON HAayYHOTO MBbII/IeHUs], 3aK/1aJblBaeT OCHOBBI LIeJIOCTHOTO B3TJisia
Ha €eJUHCTBO TIPUPOJbI M UeJiOBeKa, SBJ/seTCS OTBETCTBEHHbIM 3TarioM B (OpPMHPOBAHUU
€CTeCTBeHHO-HayUHOU TPaMOTHOCTH 00yYaroInxcs;

crocobcTByeT (pOPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K eCTeCTBeHHO-HayUHBIM 3HAHUSM, K
TIpUpO/ie, K YeJI0BeKY, BHOCUT CBOM BKJIa/| B 9KOJIOTMUYeCcKoe 00pa3oBaHHe 00yUaroLuxcsl.

IaHHble HampaBieHHsi B OOyueHMM XUMHUH OO0eCreurBalOTCs CrieliuUKoi cofeprKaHus
yueOHOTO TIipeZiMeTa, KOTODbIM SIB/SeTCS TeAarorMueckd aflarTUPOBAaHHBIM OTpakeHWeM 0a30Boit
HayKU XUMUU Ha OIpejie/IEHHOM JTare eé pa3sBUTHS.

Kypc XvMuu Ha ypoBHE OCHOBHOTO o0miero o6Opa3oBaHUSI OPHEHTHMPOBAaH Ha OCBOEHHE
00yYaroImyMHUCS CUCTEMBbI TIepPBOHAUA/IbHBIX TIOHSTHM XWMHW, OCHOB HEOPraHWMUYeCKOW XWMUU U
HEKOTOPBIX OT/e/bHbIX 3HAUNMBbIX MOHSATUI OpPraHu4YeCcKoi XMMUU.

CTpyKTypa cOZiep>KaHusi NpPOrpaMMbl MO XWMHM C(HOPMHpPOBaHAa Ha OCHOBE CHCTEMHOTO
rnozaxoza K eé usyuenuto. Coziep>xaHye CK/IabIBae€TCsl U3 CUCTEMBI MIOHATUM O XMMUUECKOM 3JIeMeHTe
M BeleCTBe U CHUCTeMbl TMOHATUM O XWMUUeCKOM peakuuud. O6e 5TH CUCTeMbI CTPYKTYPHO
OpPraHM30BaHbl M0 TPUHLIUITY [10C/Ie[0BaTe/IbHOTO pPa3BUTUSI 3HAHWKM Ha OCHOBE TEOpPeTHYeCKUX
rpe/iCTaB/IeHU pa3HOTO YPOBHSL:

- aTOMHO-MOJIEKYJ/ISIDHOTO yUeHUs1 KaK OCHOBBI BCET0 eCTeCTBO3HAHUS;

- Ilepuoguueckoro 3akoHa /1. 1. MeH/e/ieeBa KaK OCHOBHOT'O 3aKOHa XUMWH;

- yUeHUsi O CTPOEHUM aToMa U XMMHUUeCKOU CBSI3U;



- Tpe/ICTaB/IeHUH 00 MeKTPOIMTUYECKOH TUCCOIUALIUY BEI[eCTB B PaCTBOPAx.

TeopeTuueckrie 3HaHUS pPACCMaTPUBAIOTCSI Ha OCHOBe SMITMPDUUECKU TIOMYYeHHbIX U
OCMBIC/IEHHBIX (DaKTOB, pa3BUBAIOTCS TOC/e0BaTe/IbHO OT OZHOTO YPOBHSI K JIPYTOMY, BBITIOJ/IHSS
GyHKI[UH 00BSCHEHUS U TIPOTHO3WPOBAHUS CBOWMCTB, CTPOEHHsS M BO3MOXKHOCTEM TPAaKTUUeCKOTO
TIPUMEHEeHHs Y TI0JTyUeHUs] U3yuyaeMbIX BelecTB.

OcBoeHue TpOrpaMMbl 10 XUMHH CIoCcOOCTBYeT (OPMUDOBaHUIO TIpeACTaBIeHHSI O
XUMHUUECKON COCTaBJISIFOLLeN HayuyHOM KapTUHbI MHUpa B JIOTUKe €€ CUCTeMHOW TIpUPO/BI,
LIEHHOCTHOTO OTHOLLIEHUSI K HayUHOMY 3HaHHIO W MeTOJaM TO3HaHUs B Hayke. V3yueHue XWMHU
MIPOMCXOUT C TIPUBJIEUEHWEM 3HAHUN W3 paHee M3YUYEeHHBIX yueOHBIX TpeaMeToB: « OKpY’Karomui
MuUp», «buosorus. 5-7 Kacce» U «PU3MKa. 7 K/1acc».

[Tpu u3yueHUM XUMHU TIPOMCXOAUT (POPMHUpPOBaHHE 3HAHWUN OCHOB XMMHUUECKOW HayKM Kak
00J1acTH COBPEMEHHOTO eCTeCTBO3HAHHsI, MMPAKTUUECKON AeATeIbHOCTH YesioBeKa M KakK OJHOTO U3
KOMIIOHEHTOB MHUDOBOU KYJIbTYpbI. 3aJjaua yueOHOro rpejMeTa COCTOUT B (HOPMUPOBAHUU CUCTEMBbI
XUMUUYECKUX 3HaHUM — Ba)KHeMIUX (aKTOB, TOHSATHH, 3aKOHOB U TeOPeTHUYECKUX T0JIOKEHUH,
JIOCTYTTHBIX 060011IeHH T MUPOBO33peHUYeCKOTr0 XapaKTepa, sS3blKa HayKW, B TIPUOOIIeHHH K HayYHBIM
MeTo/laM T03HaHUS TIPU W3y4YeHUU BelecTB U XUMUUYECKUX peakiuii, B (HOpPMUPOBAaHUU U Pa3BUTUU
MO3HABATe/IbHBIX YMEHWHM W WX TPUMEHeHWHM B yuyeOHO-TIO3HaBaTeJIbHOM U yueOHO-
WCC/Ie/JOBaTe/IbCKOM /lesiTe/TbHOCTH, OCBOEHHMHU TpaBul Oe30rmacHOro oOparlieHusi C BeljeCTBaMU B
TOBCEeIHEBHOM >KU3HMU.

[lpy wW3yyeHMH XWUMHUM Ha YPOBHE OCHOBHOTO 0OII[ero o0Opa3oBaHMs Ba)KHOE 3HAUEHHE
nipuobpesiu Takue 1ie, Kak:

- (¢dopmMHpOBaHHEe WHTE/UIeKTyaJbHO DPAa3BUTOM JIMUHOCTH, TOTOBOM K CaMO0OOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITE/IbHOMY TIPUHSITUIO PElleHHH, CITOCOOHOM alarTHPOBAaThCsA K OBICTPO
MEHSIFOLI[UMCS YC/IOBUSIM JKU3HU;

- HarpaB/leHHOCTb OOyueHMss Ha CHUCTeMaTHuecKoe TpHOOIeHHe O0OydJaroumxcsi K
CaMOCTOSITe/IbHOM TMO3HaBaTeTbHON [esiTe/IbHOCTU, HayuHbIM MeTOZaM I03HaHHs, (OPMHUPYIOLIUM
MOTHBAI[MIO ¥ Pa3BUTHE CIIOCOOHOCTEH K XMUMUH;

- obecrieyeHre YCIOBUM, CIIOCOOCTBYIOIIMX TIPUOOpPETeHHI0 OOYYarOLIMMHUCS — OIbITa
pa3HoOOpa3HOl /leATeNbHOCTH, TI03HAHUSI W CaMOIIO3HAHMS, K/IFOUEBBIX HABBIKOB (K/TFOUEBBIX
KOMITeTeHIHI), UMEIOIINX YHHUBepCcalbHOe 3HaueHue JJis Pa3/IMUHbIX BUIOB JesITe/IbHOCTH;

- (opmupoBaHre 001el (QyHKI[MOHATBHOM M eCTeCTBeHHO-HayuyHOW I'DaMOTHOCTH, B TOM
yKcie yMeHUd OOBSICHATh U OLIEHWBATh SIBJIEHUSI OKPY)KAIOI[ETO MUpA, UCTIO/B3Ysl 3HAHUS U OIIBIT,
TOJTyUeHHbIe TIPYU W3YYeHUW XUMHUH, TIPUMEHSTb MX TIPH PeIieHnH Mpo0/ieM B IMOBCeHEBHON KU3HU
Y TPY/IOBOM [leATeTbHOCTH;

- (opmupoBaHue y 0O0yuaroluXcs TyYMaHUCTUUECKHWX OTHOIIIEHWM, TOHUMAaHUs 1|eHHOCTH
XUMUYECKUX 3HaHWUK /i1 BBIPAOOTKU 3KOJOTUYECKH I1e/eco00pa3HoOro TMoBefieHUs] B ObITy U
TPY/IOBOH ZIeSITeJTbHOCTH B 1[e/ISIX COXPAHeHHsI CBOEro 37I0POBbs U OKPY Katolliei MPUPOAHON Cpefibl;

-pa3BUTHe MOTHUBAL[UM K 00YUYeHHI0, CIIOCOOHOCTE K CAMOKOHTPOJIIO M CAaMOBOCITUTAaHUIO Ha
OCHOBe yCBOEHHs 00lIjeuesioBeYeCKHUX 1IeHHOCTeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIpOGM/IsS U
HarpaB/IeHHOCTH Ja/TbHeIIero obyueHusl.

OO1ee uYMC/I0 YacOB, OTBEAEHHBIX [ W3yueHHs] XMMHU Ha YPOBHe OCHOBHOTO 0OIIero
obpa3oBanus, cocrasiser 136 yacoB: B 8 kimacce — 68 uacoB (2 yaca B Hefeno), B 9 kiacce — 68
yacoB (2 yaca B HeJie/iio).

COJEPXAHUE OBYYEHUA
8 KVIACC
IlepBoHaya/bHBIEe XMMHYECKHE TOHATHS



[Ipegmetr xumun. Ponb XMMUM B )KU3HU YyesioBeKa. XUMUS B CMCTeMe HayK. Tesa u BeljecTsa.
dusnyeckre CBOMCTBA BellleCTB. ArperaTHoe COCTOsIHHMe BeljecTB. [IoHSITMe 0 MeTOZax MMO3HaHUS B
xuMud. UncTeie BelrjecTBa U cMecH. CriocoObl pa3ziesieHusi CMecei.

ATOMBI U MO/EKYJIbl. XUMHUUecKre 371eMeHTbl. CHMBO/IBI XMMUUECKUX 371eMeHTOB. [IpocThie U
CJI0KHBIe BelljecTBa. ATOMHO-MOJIEKYJISIpHOE yUueHue.

Xumunyeckasi ¢opmyna. BaseHTHOCTh aTOMOB XMMHUYECKMX 371eMEHTOB. 3aKOH MOCTOSIHCTBA
cocTraBa BeljecTB. OTHOCUTeIbHAs aTOMHasi Macca. OTHOCUTebHasi MOJIeKy/isspHast Macca. MaccoBas
JIOJIS1 XMMUUEeCKOT0 3/IeMeHTa B COeJUHEHUH.

KosmimuectBo BewectBa. Mosib. MosisipHasg Macca. B3auMoCBs3b KOJ/IMueCTBa, MacChl ¥ YUciia
CTPYKTYPHBIX e/JUHUL] BelllecTBa. PacuéTel 1o hopMysiaM XMMUUECKUX COeJMHEHHM.

dusypyeckue U XUMHUUYECKHe sIB/IeHUS. XHUMHUecKas peaklusi U e€ TMpU3HaKu. 3aKOH
COXpaHeHHs1 MacChl BelecTB. XHWMHYecKue ypaBHeHUs. Kraccudukanys XUMHUeCKHUX peakLyd
(coenvHeHUs1, pa3/ioyKeHuUs1, 3amelljeHNs], 0OMeHa).

XumuuecKutl IKcnepumenm:

3HAaKOMCTBO C XHUMMUECKOW TIOCY/IOM, TpaBUIaMu pabOThl B J1labopaTopuM U TpUEMaMH
obparrienusi ¢ abopatopHbiM 000py/OBaHMEM, W3ydeHHWe U OIucaHue (HU3NYeCKUX CBOWCTB
00pas1joB HEeOpraHWYeCKUX BellecTB, HabmofeHre ¢(U3NUecKux (T/IaBJieHHe BOCKa, TasiHUE JIbJa,
pacTvpaHue caxapa B CTyIKe, KUIIeHWe M KOHJeHCalUsl BOJbl) M XUMHUYeCKUX (TOpeHue CBeud,
MpOKa/iMBaHHe MeJHOH MPOBOJIOKH, B3aMMO/IEHICTBHE Mejla C KUC/IOTOMW) sIB/IeHHWH, HaOmogeHre 1
onucaHve TIPU3HAKOB MPOTEKaHUsl XWUMUUECKHMX peaklUd (pas3/lokeHHWe caxapa, B3aWMOJelCTBHe
CepHOM KHUCJIOTBI C XJIOpUZOM Oapusi, pa3nokeHue rujpokcuzaa menu (II) mpu HarpeBaHuw,
B3aMMO/IENCTBHE XKejle3a ¢ pactBopoM coyid Meau (II), u3yueHue criocob0OB pasjienieHust CMecei: C
MOMOIbI0 MarHuTa, GUIbTPOBaHWe, BbITapUBaHWe, AUCTWIALIMS, XpoMaTorpadus, MpoBeJeHUe
OUMCTKM TIOBapeHHOW CO/id, HaO/IO/leHWe W OINUCaHWe pe3y/bTaTOB TIPOBE/IEHUS  OIIbITa,
W/UTIOCTPUPYIOLIEro 3aKOH COXPaHeHMsI MacChl, CO3JjaHue MOoZieslel MOJIeKyJl (I1apoCTep>KHEeBbIX).

Baxnelinue npeAcTaBuTe/ M HeOPraHNYeCKHX BellleCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopog — 3/1eMeHT M IIPOCTOe BelleCTBO.
HaxoxzeHve kucinopoja B Npupofe, (u3nueckde M XMMHYECKHMe CBOMCTBa (peakLyy TOpeHus).
Oxkcuppl. [lpumeneHune kucnoposa. Criocobel TmosyueHWs KucaopoZa B Jjabopatopud U
rpoMbIiieHHoCcTH. KpyroBopoT kucioposa B mpupoge. O30H — anaoTporHas MogudyKalys
KUCJI0PO/a.

TerioBoii 3hdeKT XUMHUeCKOW peakldd, TepMOXUMHUUYeCKUe ypaBHEHHUs, 9K30- WU
SHZOTepMUYeCcKHe peakiuu. TommBo: yroab Y MeTaH. 3arpsi3HeHUe BO3/yXa, YyCU/IeHHe
MapHUKOBOTO 3 deKTa, pa3pylieHre 030HOBOTO CJIOS.

Bopopos — aneMeHT U rpocToe BelljecTBO. HaxoxkJeHre BoZopoZia B Mpupo/ie, ¢husndeckue U
XUMHYeCcKre CBOWMCTBA, pUMeHeHHe, CriocoObl momydyeHusi. KUCIOThI U conu.

MonsipHbiii 06bEM Tra30B. PacuéThl 10 XUMUUECKUM YPaBHEHUSIM.

®usnueckue CBOMCTBA BOJAbl. Boja Kak pactBoputenb. PacTBopel. HackliieHHbIE U
HeHachlIIeHHble pacTBOpbl. PacTBOpMMOCTH BelrecTB B Boge. MaccoBas j0/1s1 BelljeCTBa B pacTBOpe.
XvMuyeckue cBoMcCTBa BOZbl. OcHOBaHus. Posmb pacTBOpPOB B INpUpPOZE UM B JKU3HU UesIOBeKa.
Kpyrosopot Bozibl B iprpo/ie. 3arpsi3HeHre NPUPOAHBIX BoA. OxpaHa U OUMCTKA NMPUPOJHBIX BOJ,.

Knaccudukaiuss HeopraHnyeckux coefvHeHMd. Oxcuabl.  Kiaccudukanusi  oKcUJoB:
coneobpa3symoue (OCHOBHBIE, KUCIOTHBbIe, aM(oTepHble) U Hecoseobpa3ytomue. HoMeHKaTypa
OoKCcH10B. DU3nueckre U XMMUUeCKHe CBOMCTBA OKCH/0B. [TonyyeHre OKCHIOB.

OcHoBanud. Kiaccudukanysi OCHOBaHMM: 1IEI0YM U HEPACTBODUMbIE  OCHOBAaHMSI.
HomeHnknaTtypa ocHoBaHul. ®Pusnueckie W XHMUUeCKMe CBOWCTBa OCHOBaHUM. IlosydyeHue
OCHOBaHUM.

Kucnotsl. Knaccudukauus kucnor. HomeHknatypa kKucinoT. Pusuyeckre M XUMHUECKUe
cBOMCTBa KUCIOT. Psif aktuBHOCTH MeTasiioB H. H. Beketoga. [Tonyuenue kucnor.



Com. Homenknatypa cosieid. @u3nueckre U XMMHAUYeCKUe CBOKWCTBaA cojiel. [losyyeHue conei.

I'eHeTnyeckas CBsI3b MeX/y K/acCaMd HeOpraHWUeCKUx CoeZJMHeHNH.

Xumuueckuil 3kcnepumeHm:

KauecTBeHHOe OrlpeJie/ieHNe COoJiepXKaHWsl KUC/IopoJila B BO3ZyXe, ToJjiyueHHe, coOuUpaHue,
pacrio3HaBaHWe U W3yuyeHUWe CBOMCTB KHC/IOpOJa, Hab/rofieHHWe B3auMO/IeNCTBUS BeIeCcTB C
KHUCJIOPOJIOM U YCJOBUSI BO3HUMKHOBEHHUsI M TIpeKpallleHusi ropeHHsi (Mo)kapa), O3HaKOMJIeHHe C
obpa3llaMy OKCHUJIOB Y OIMCaHWe WX CBOMCTB, TIOJy4YeHHe, COOMpaHue, pacrio3HaBaHHe U H3yueHHe
CBOWMCTB BoJjopoZia (TopeHue), B3auMojelcTBHe BojopoZa c okcugoM Meau (II) (Bo3morkHO
WCII0/Ib30BaHME BHZI€OMaTepHasioB), HaOmoJeHrne 00pa3lioB BeIIeCTB KOJMYECTBOM 1 MOJb,
uccren0BaHre 0COOEHHOCTe PaCTBOPEHUS BEIIeCTB C Pa3/IMYHON PaCTBOPUMOCTBIO, TIPUTOTOBJIEHHE
pacTBOpOB C OIpe/e/éHHOW MacCOBOM Jl0/leld PACTBOPEHHOIO BellleCcTBa, B3aWMOJENWCTBHUE BOABI C
MeTaylaMu (HaTpyveM U KajbljeM) (BO3MOXKHO MCIO/Ib30BaHUE BH/leOMAaTepHaioB), UCC/Ie[0OBaHNe
00pa3lioB HeopraHWYecKWxX BeIeCTB pa3/IMYHbIX KJaccoB, HabO/OZieHWe W3MeHeHWs OKpacKu
WMH/JIMKaTOPOB B pAacTBOpax KHUCIOT W IIjesiouel, u3yueHue B3auMozeicTBus okcuga meau (II) c
pacTBOPOM CEpHOM KHWC/IOThI, KHUCAOT C MeTa/ylaMM, peakUuid HeWTpanu3alyu, TMoayyeHue
HepPaCTBOPUMBIX OCHOBaHWM, BbITECHEHHWE OJHOr0 MeTa/ja APYTMM M3 pacTBopa COJM, pelleHue
9KCIepUMeHTaIbHbIX 3a/lau 10 TeMe «BakHeli1lre K/acCbl HEOPraHUUeCKUX COeIMHEeHUN.

Ilepuopnueckuii 3akoH M Ilepuopmueckas cucremMa xuMHU4YecKux 3j1emeHToB [I. .
MenjeneeBa. Ctpoenre aroMoB. XumMHuecKasa CBf3b. OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE
peaknuu

[TepBble MOMBITKA KacCU(UKALMM XMMHYECKUX 3/eMeHTOB. [IoHsiTMe O rpymnmnax CXOJHBIX
3/1eMeHTOB (1L[e/I0YHbIe U I1leJIOUYHO3eMeJIbHbIe MeTasllbl, rajoreHbl, MHEPTHbIE rasbl). DJIeMeHTHI,
KOTOpbIe 00pa3yroT aMmboTepHbIe OKCU/IbI U TUAPOKCH/IBL.

[Teprognuecknii 3akoH. [lepuoguueckas cucrema xumMuueckux 3aemeHToB [1. 1. Mengeneesa.
KopoTtkoneproiHas 1 JjiMHHOTeproiHas popmbl [lepruouueckoil CUCTeMbl XUMUUECKUX 3/1eMEHTOB
O. V. Menpeneesa. Ileprogpl ¥ rpynnel. @U3MUYeCKUM CMBICT MOPSAKOBOIO HOMEpa, HOMepOB
repuoja v rpynmbl 3/1eMeHTa.

Crtpoenve atoMoB. CocTaB aTomMHbIX sifiep. M3oTonbl. OneKTpoHbl. CTpoeHHe 3/1eKTPOHHBIX
000Js10ueKk aTOMOB TiepBbIX 20 XUMHUUeCKUX 31eMeHTOB [leproguueckoit cuctemsl [. V1. MeHeneeBa.
XapakTepyucTHKa XMMHUUYECKOTro 3/ieMeHTa MO ero rojokeHuto B [lepuoauueckoit cucteme [. U.
MeHnpeneeBa.

3aKOHOMEpPHOCTU H3MeHeHHs pajidyca aTOMOB XMMHYeCKUX 3/IeMEHTOB, MeTa/UInuecKux U
HeMeTa/l/TNYeCKUX CBOUCTB I10 TPYIIaM U [epruosiaM.

3nauenue [lepuoguueckoro 3akoHa u Ilepyuosrueckoi cuCTeMbl XMMUUECKUX 3/IEMEHTOB IS
pa3BUTHSA HAYKU U NMPakTUKU. [. V1. MeHeneeB — yuéHbIN U FPayKaHUH.

XvMuryeckasi cBsi3b. KoBasneHTHast (MO/sIpHast ¥ HEMoJIsipHasi) CBsi3b. DJIEKTPOOTPULIATETLHOCTh
XUMHUUECKUX 3/1eMeHTOB. VIOHHas CBA3b.

Crenenb okuciaeHusi. OKACIUTETbHO-BOCCTAHOBUTE bHBIE peaklyu. [1poliecchl OKUC/IeHUsI U
BOCCTaHOBJIeHUs. OKUC/IUTENN ¥ BOCCTAHOBUTEIH.

Xumuueckuii 3kcnepumeHm:

n3yueHre 00paslOB BeI|eCTB METa/JIOB M HEMeTa/l/IoB, B3aUMO/IeHCTBHe THAPOKCH/IA [IUHKA C
pacTBOpamMH KUCJ/IOT U 1ie/Iouel, IpoBeJileHUe OIbITOB, WIIHOCTPUPYIOLMX NIPUMepbl OKMC/IUTEIBHO-
BOCCTaHOBUTE/bHBIX peakLyii (TopeHue, peakLiy pa3/ioyKeH s, COeJUHEHUS]).

Meacnpedmemuble ces3u

Peanu3anus Me)XripeIMeTHBIX CBsi3eid IIPU U3yUeHUM XMMUU B 8 Kilacce OCyILeCTB/ISIeTCS uepe3
WCTIONb30BaHHe KakK OOIIMX eCcTeCTBeHHO-HAaYYHbIX TIOHSTHM, TaK W TIOHATHH, SIBSIOIIAXCS
CUCTEMHBIMU [1J151 OT/Je/IbHBIX TTPeIMETOB eCTeCTBEeHHO-HAayUHOTr'0 [IUK/IA.



OO1mmye ecTeCTBeHHO-Hay4HbIe TIOHSTHS: HAyUHBIA (aKT, TUTIOTe3a, TeOpPHs, 3aKOH, aHasIM3,
CHHTe3, K/lacCU(UKaLIMs, TePUOJUUHOCTD, HaOJII0ieHre, SKCTIepUMeHT, MOZie/TMPOBaHNe, U3MepeHHe,
Mo/ie/b, sIBJIeHHe.

dusmka: Mmarepus, aToM, 37eKTPOH, TIPOTOH, HEeWUTPOH, WOH, HYK/IW[, W30TOIbI,
Pa/IM0aKTUBHOCTh, MOJIEKYJIa, 3JIEKTPUUEeCKUI 3apsi/i, Bell|eCTBO, Tesio, 00bEM, arperaTHoe COCTOSIHHe
Bell|eCTBa, ra3, Gu3nuecKue BeJUYMHbI, eIMHULbI U3MepeHus, KOCMOC, MylaHeThl, 3Bé3/1bl, CosHLIe.

Buonorus: gpotocuHTes, ApixaHue, bruocdepa.

[eorpadus: atmocdepa, ruzpocdepa, MUHepasbl, TOPHbIe MOPOALI, I0JIe3Hble MCKOIaeMble,
TOI/IMBO, BOJHbIE PECYPCHI.

9 K/IACC

BemecTBo M XUMHYeCKas peaKIus

[Tepuoanueckuii 3akoH. [leproguyeckas cucteMa XuMuueckux sseMeHToB /. V1. MeHpeneeBa.
CrtpoeHre aTOMOB. 3aKOHOMEPHOCTU B W3MEHEHWU CBOWCTB XWMHUUYECKUX 3JIEMEHTOB IEepPBBIX TPEX
Mepuo/ioB, Kaius, KaiblUsi U WX COeJUHEHUM B COOTBETCTBUM C TI0JIO)KEHHWEM 37IeMEeHTOB B
[Tepuroanueckoii cucTeMe ¥ CTPOEHUEM KX aTOMOB.

CTpoeHve BelllecTBa: BHUJbl XWMHUYECKOW CBsI3U. TUMbl KPUCTA/VIMYECKUX DELIETOK,
3aBHCUMOCTb CBOMCTB BellleCcTBa OT THIA KPUCTA/I/TMUECKON PeIIeTKU U BU/ja XUMUUECKOW CBSI3U.

Knaccudukaiysi 1 HOMeHK/IaTypa HeOpraHnyeCKUX BellecTB. XMMUUeCKHe CBOMCTBA BellleCTB,
OTHOCSAIIMXCST K Ppa3/MuHbIM KjlaccaM HeopraHWuecKuX COeIMHeHW, TreHeTHYecKasi CBSi3b
HeopraHUuecKuX BelllecTB.

Knaccudukaiysi XMMUUeCKUX peaklyi IO pa3/IW4yHbIM TpU3HaKaM (110 YMC/Iy M COCTaBy
YyUaCTBYIOIIMX B peakl{ BeleCTB, M0 TerjoBoMy 3(Q¢eKTy, M0 W3MEeHEeHHI0 CTelleHel OKHCIeHUs
XUMUYEeCKUX 3JIEMEHTOB, TT0 00paTUMOCTH, 0 YJ4aCTHIO KaTaau3aTopa). DK30- U SHJ0TepMUYeCcKue
peakiuu, TePMOXUMUUeCKHe ypaBHEHHSI.

[loHsiTHe O CKOPOCTH XWMHUECKoW peakiuu. [loHaTHe 00 0OpaTHMBIX W HeOOpaTUMBIX
XUMHAYEeCKUX peaklusx. [IoHATHe 0 TOMOTeHHBIX U reTeporeHHbIX peakiusx. [IoHsATHe 0 KaTanuse.
[ToHsiITHE O XMMUUYECKOM paBHOBeCHH. PaKTOphI, BAUSIOLME Ha CKOPOCTh XMMHUYECKOH peakLyu U
T0JI0)KeHWe XUMHUUeCKOTr0 paBHOBeCHSI.

OKUC/IMTEe/IbHO-BOCCTAaHOBUTE/IbHBIE  Peaklvd,  3/IeKTPOHHbIM  GanmaHC  OKUC/TUTeTbHO-
BOCCTaHOBUTEeNbHOM peakiuu. CocTaB/ieHue ypaBHEHUN OKUC/IUTeTbHO-BOCCTAHOBUTEIBHBIX
peakiyii C UCT0/Tb30BaHWEM MeTo/la 3/IeKTPOHHOTO OasiaHca.

Teopusi 3/1eKTPO/IUTUUECKON AUCCOLMALIMM. OJIEKTPOJUTBI W He3/IeKTPo/uThl. KaThoHBI,
aHUOHBI. MexaHu3M /[IMCCOLMalMM BelleCcTB C Pa3/MYHbIMU BUaMU XUMHUecKoW cBsi3u. CTereHb
muccouuanyu. CUnbHbIE U c/1abble 3/1eKTPOUTHI.

Peakuyu MOHHOTO OOMeHa. YC/IOBHSI TIPOTeKaHUs peaklUd HOHHOTO OOMeHa, TOJIHbIE U
COKpallléHHble WOHHbIe YypaBHeHHUsi peakiuii. CBOWCTBa KHCJIOT, OCHOBAaHUN M COJieli B CBeTe
ripeJicTaB/eHui 00 3/1eKTPOTMTUUeCKOM Arccouyau. KauecTBeHHbIe peakiiiy Ha UOHBI. [ToHsATHE O
TUZIPO/IU3e COJIei.

XumuuecKutl 3Kcnepumenm:

03HaKOMJIeHHE C MO/ieJIIMUA KPUCTa/I/TMUeCKUX PelIETOK HeopraHMueCKUX BelleCTB — MeTaslJioB
1 HemeTa/sioB (rpadura UM anmasa), CAOXKHBIX BellecTB (XJIOpyZia HaTpusi), HUCC/IeOBaHUe
3aBUCUMOCTH CKOPOCTU XMMUUYECKOW peakLiy OT BO3/eHCTBUS pa3/IMUHbIX (PAaKTOPOB, UCC/e/j0BaHKe
3/1eKTPONPOBOJHOCTU PaCTBOPOB BeIlleCTB, Tpoliecca JUCCOLMALMK KHUCJIOT, Lesiouel U coseit
(BO3MO>XKHO MCII0/Ib30BaHKe BH/Ie0 MaTepuasioB), POBe/leH!e OMbITOB, UITFOCTPUPYIOIIMX MPU3HAKU
MIpOTeKaHUsl peakivii HOHHOTO oOMeHa (0Opa3oBaHUe 0cafika, BbilesieHre ra3a, 00pa3oBaHre BO/IbI),
OMbITOB, WIIIOCTPUPYIOIIUX TPUMEPLI OKUC/IUTE/bHO-BOCCTAHOBUTEBHBIX peakiuil (ropeHue,
peakiuu pas/ioXKeHUs, COeJVHEeHMs), paclio3HaBaHWe HeOopraHWYeCKUX BeIeCTB C TIOMOLbI0
KaueCTBeHHbBIX peakKlivii Ha MOHBI, pellieHre SKCTIiepUMeHTalbHbIX 3a/jau.

HemeTannbl ¥ UX COeJUHEHUSA



OO6mmasi xapakTepucThKa ranoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTe€PHBIE CTEleHH
okucieHus. CTpoeHre U (U3MUeCKHe CBOMCTBA MPOCTHIX BeELECTB — TajOoreHoB. XUMHUUecKue
CBOICTBA Ha IpUMepe Xxjopa (B3aUMOJeHiCTBMe C MeTa/ylaMHM, HeMeTa/l/laMH, IIjeJlouaMu).
XnopoBogopoa. ConsiHas KWAC/A0Ta, XMMHUUeCKHWe CBOWCTBa, IOJlydyeHHe, NpUMeHeHue. [leiicTBUe
XJiopa ¥ XJIOPOBOZIOPOZIA HAa OpraHW3M 4esjioBeKa. BakHeliline XJIOPUAbI U WX HaxoXAeHue B
NpUpoze.

OOiiast  xapakrepucTuka 3yeMeHTOB VIA-rpymmbel. OcoOeHHOCTM CTpPOeHHsI aTOMOB,
XapaKTepHbIe CTereHW OKucyieHus. CTpoeHWe U (U3MUeCKHe CBONCTBA TIPOCTHIX BEIIECTB —
KHCI0POZa U cepbl. AJJIOTPOIIHbIe MOAU(DUKALIMY KUCI0POZA U cepbl. XUMHUYeCKHe CBOMCTBA Cephl.
CepoBoiopo/i, cTpoeHHe, (u3nyecKre U XUMHUecKue cBoMcTBa. OKCH/IbI Cepbl KakK MpefCcTaBUTeNn
KUCIOTHBIX OKcUJoB. CepHasi KHUCIOTa, (uU3MUecKWe U XWMHUUeCKHWe CBoOicTBa (oOiue Kak
MpeJiCTaBUTeNsl Kjlacca KHUCJIOT W crieliuduueckre). XUMUUYeCKHe peakiuM, Jekalllie B OCHOBe
TIPOMBIIIJIEHHOTO criocoba rosiyueHusi CepHOM KUC/IOThI. [IprMeHeHHe cepHOM KuUCIoThl. Comu
CepHOM KUC/IOThI, KaueCTBeHHasi peakiust Ha Cy/abdaT-uoH. HaxokzeHre cepbl U eé coeMHEeHUM B
nipupojie. XUMHUYeCKoe 3arpsi3HeHre OKpY’Karollleld cpe/ibl COeIMHEHUSIMUA Cepbl (KUC/IOTHBIE T0XK/H,
3arpsi3HeHHe BO3/lyXa U BOJJOEMOB), CIIOCOOBI ero Tpe/[0TBPAIL[eHHs.

OOmasi xapakTepuCTHKa 3/eMeHTOB VA-rpymmbel. OcCoOeHHOCTH CTPOEHHsT aTOMOB,
XapaKTepHble CTeleHW OKUC/AeHUs. A30T, paclipocTpaHeHue B MpUpo/ie, ¢hu3ndeckre U XUMHAYeCcKHe
cBoiicTBa. KpyroBopoT a3oTa B mpupofie. AMMMAaK, ero (usnueckue U XHMHUUeCKHe CBOWCTBa,
rosiyueHue v npumMeHeHre. Coyii aMMOHUSI, WX U3MUeCKre U XMMUUecKre CBOMCTBa, IpUMeHeHue.
KauecTBeHHast peaklldsi Ha WOHBbI aMMOHUS. A30THas KHC/IOTa, eé TonydyeHue, (u3nueckue u
XUMHUeCKWe cBoiicTBa (0OIMe Kak TIpe/ICTaBUTeNss Kjacca KHCJIOT U CrieluduuecKue).
Vcrnonb3oBaHre HUTPATOB M COJIeM aMMOHHSI B KaueCTBe MUHEpPAabHBIX YA0OpeHui. XuMuueckoe
3arpsi3HeHUe OKPY’Kalollleld Cpe/ibl COeJUHEHUSIMU a30Ta (KUC/IOTHBIE [OXKIH, 3arpsisHeHHe BO3/yXa,
MouBbl U Bof0éMOB). Pocdop, annoTporiHele MoauduKaiuu dhocdopa, pusryeckrue U XUMAYECKHe
cBoiictBa. Okcup dochopa (V) u dochopHas Kuciaora, ¢u3nueckie U XUMHUUeCKHe CBOUMCTBa,
nonyuenue. Vcronb3oBaHue GpocdaToB B KaueCTBe MHUHEPATbHBIX y/100peHHH.

Obuiass  xapakrepuctuka 37eMeHTOB [VA-rpynmbel. Oco0eHHOCTM CTpPOeHHMs aTOMOB,
XapaKTepHble CTerleHd OKHWCJIeHUWs. YT/epo/i, a/UIOTPOIHble MOAU(UKALIMK, pacrpocTpaHeHHe B
npupoje, Gusnueckue U XUMHUYecKre CBOMCTBa. Ajcopbiusi. KpyroBopot yriieposia B TpUpPOJE.
Oxkcuzbl yriepojia, ux (u3dyeckre W XUMHUECKHe CBOWMCTBA, [IeMCTBUE HA JXUMBbIe OPraHU3MBI,
roJiyueHre W TIPUMeHeHHWe. DKOJorvueckue mpobiieMbl, CBs3aHHbIe C okcuzom yriaepoga (IV),
rurore3a ri100aspHOTO MOTeIUIeHHs K/IMMaTa, TTapHUKOBBIN 3¢ ¢eKT. YToabHask KUCI0Ta U eé COJH,
ux (u3nueckre W XUMHUYeCKHe CBOWMCTBa, MojiyueHHe U NpuMeHeHHWe. KauecTBeHHasi peaklivsi Ha
KapOoHaT-uoHbI. Vicronb30BaHre KapOOHATOB B OBITY, MeAWI[MHE, MPOMBIIIIEHHOCTA U CETbCKOM
X035I1CTBe.

[TepBoHaua/ibHbIe TIOHATHSI 00 OpraHMUeCKWX Bel[eCTBaXx KaK O COeJWHEHUSX Yriepoja
(MeTaH, 3TaH, 3TW/IEH, alleTU/eH, 3TaHOJ, TJIMIepUH, YKCyCHast KUcaoTa). [IpupoHbie UCTOUHUKH
yT71eBOAOPOAOB (Yrofb, MPUPOHBINA Tra3, HedThb), MPOAYKTHI UX repepaboTku (OeH3WH), UX pOJb B
ObITY ¥ TMPOMBIIUTIEHHOCTH. [loHATHE O OWONIOTMYECKM Ba)KHBIX BeI[eCTBax: J>XHMpaX, OesKax,
yrieBofax — U UX pPOMA B JKA3HM ueloBeKa. MaTepuanbHOe €WHCTBO OpraHUuecKux |
HeopraHuuecKrx CoeJUHeHHUH.

KpemHuii, ero ¢pusuueckre U XMMA4yecKrle CBOMCTBA, MoJyueHre U rpruMeHeHUe. CoelHeHUs
KpemHUsi B mipupojfie. Obiue npescraBieHus 06 okcuje kKpemHusi (IV) u KpeMHUeBOW KUCTIOTe.
Cunukartbl, MX UCMOMb30BaHWE B OBITY, B TIPOMBIIIJIEHHOCTH. BakHelilllie CTpOUTe/bHbIe
MaTepuasibl: KepaMHKa, CTeK/Io, IjeMeHT, 0eToH, keme300eToH. [IpobGiembl 6e3oracHOro
HCTIO/Tb30BaHUS CTPOUTE/TbHBIX MaTepHasiOB B TOBCeJHEBHOMN >KHU3HHU.

Xumuueckuii 3kcnepumeHm:



u3yueHre 00pa3lOB HEOPraHWUEeCKUX BeIeCTB, CBOWCTB COJISTHOM KHC/IOTBI, TIPOBeJeHHe
KayeCTBEHHBIX peaklUii Ha XJIOPUJ-UOHbI W HaOJIoZieHHe TIPU3HAKOB WX TPOTEKaHWsl, OIIBITHI,
oTpakaroliye ¢usMueckve U XUMHUYeCcKhe CBOWCTBA TrajioreHOB W MX COeAUHeHWM (BO3MOXXHO
WCTOMb30BaHUe BH/leOMaTepyasioB), O3HaKOMJeHHWe C obpaslamMu XJIOpUZAOB (TaJoreHu/I0B),
o3HakoM/ieHHe C obpa3ljaMd ceppl W €€ CcoeJUHEHUsSMH (BO3MOXKHO HCIIO/Ib30BaHHE
BUJleOMaTepuaaoB),  Hab/oZieHWe  Tipoljecca  OOyr/iMBaHWS — caxapa  MOf  JIeHCTBUEM
KOHIIEHTPUPOBAHHOW CEepHOW KHC/IOThI, M3yYeHHe XUMHUECKUX CBOWMCTB pa30aBieHHOW CepHOU
KUCJIOTBI, TIPOBe/IeHHWe KaueCTBEeHHOW peakld Ha Cynb(aT-uoH W HabOMrofieHHWe TIpHU3HAKa eé
MpOTeKaHUsl, O3HaKOM/eHHWe C (U3MYeCKUMH CBOWCTBaAMM a30Ta, (ochopa M UX COeJUHEHUI
(BO3MOYKHO WCTIO/Ib30BaHME BHZEOMAaTephasoB), oOpasijaMyd a30THbIX U (OCHOPHBIX yA00peHwH,
rosiyueHue, cobrpaHye, pacrio3HaBaHUe U M3yueHHe CBOWCTB aMMHaka, MpoBe/ieHre KaueCTBeHHbIX
peakLMii Ha MOH aMMOHUs U (hocdaT-MoH U M3yueHHe TIPU3HAKOB UX MPOTeKaHUs], B3auMO/lefCTBHe
KOHL|EHTPYPOBAHHOM a30THOW KHUCJIOTBI C Me[jbl0 (BO3MOXKHO MCIIOJ/Ib30BaHME BH/EOMAaTepHUasioB),
M3yueHHe MoJlefiell KpUCTa//IMUeCKUX PeIIETOK anMasa, rpaduta, dysuiepeHa, 03HaKOMJIEHUe C
MPOIIeCCOM  a/icCOPOLIMK  PAaCTBOPEHHBIX  BEIeCTB AKTUBUPOBAHHBIM YIVIEM U  yCTPOWUCTBOM
MPOTHMBOTa3a, TOy4YeHHe, CcoOMpaHWe, pacrio3HaBaHWe W H3yueHWe CBOWCTB YIJIEKHUC/IOTO Ta3a,
MpOBeJleHre KaueCTBEHHBIX peaklii Ha KapOOHAaT M CH/IMKAaT-MOHBI U HW3y4yeHHe TPU3HAKOB MX
MpOTeKaHUsl, O3HAaKOMJIeHWe C TPOAYyKIMeld CWIMKATHOW TMpPOMBIIUIEHHOCTH, pelleHHe
9KCTIepUMEeHTabHBIX 3a/lau 10 TeMe «BakHell1lrie HeMeTasl/ibl U UX COeJUHEeHUsI».

Merta/ibl M MX COeAMHEHUA

OO0111ast XapaKTepUCTHKAa XUMUUECKUX 3/IeMEHTOB — MeTa/lJIOB Ha OCHOBAHWU WX TIOJIOXKEHHS B
[Tepuoauueckold cucTeMe XUMHYecKuUx 31emeHToB [I. V. MeHzieneeBa W CTPOEHMs aTOMOB.
CtpoeHre MeTa/uioB. MeTa/yiiueckasi CBsi3b M MeTajyinyeckasi KpUCTa/yinyeckas peliéTka.
ONeKTPOXUMUUECKWH PsiJi HAalpshDKeHU MeTaiioB. @usnyeckre U XMMUUYeCcKre CBONCTBA MeTaslioB.
O6mue criocoObl TOMydeHUs] MeTa/uioB. [IOHATHE O KOPpPO3WM MeTa/UIOB, OCHOBHBIE CIOCOOBI
3aIUTHI UX OT KOoppo3uu. CriiaBel (CTanib, Yyr'yH, JIOPaTtOMUHUN, OPOH3a) ¥ UX MTPUMeHeHHe B ObITy
Y TIPOMBILLIZIEHHOCTH.

[lenouHble MeTasibl: To/Io)KeHWe B [lepuouueckoil cucreMe XUMHUUeCKUX 3ieMeHTOB /1. U.
MeHieneeBa, CTpoeHHe UX aTOMOB, HaXOXK/eHue B npupoje. Pusnueckre U XMMUYeCKHe CBOMCTBa
(Ha mpuMmepe HaTpus U Kanusi). OKCUBI U TUAPOKCUBI HAaTpUS U Kanus. [IprMeHeHue 111e/I0UHBIX
MeTalJIOB U UX COeZUHEeHHUH.

[IlenoyHO3eMe/ibHBIE MeTasl/ibl MarHUi U Ka/blLMi: To/iokeHHe B [lepuoznueckoii cucteme
XUMHUUeCKux sseMeHTOB [I. V. MeHjeneeBa, CTpoeHMe HUX aTOMOB, HaxOXJeHHe B TIPUpOJe.
dusnueckue U XMMHUYeCcKe CBOWMCTBA MarHUs U KasblLivs. BakHeliive coeiiHeHUs KaabLus (OKCH,
TUIPOKCUZ, comu). KECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHeHHUs.

AmomuHui: TonoxkeHve B Ilepuoguyeckoil cucrtemMe XuMHueckux snemeHToB . U.
MeHzieneeBa, CTpOeHHe aToMa, HaxoXKJeHue B mpupofe. Pusnueckve M XUMHUECKHe CBOMCTBa
anomMuHUs. AMQoTepHbIe CBOMCTBA OKCHU/Ia U THAPOKCH/A aTFOMUHUSI.

JKesne3o: nonoxkenue B [leprozinueckoi cucteMe XMMHUUecKux 31eMeHTOB []. V1. MeH/ieneeRa,
CTpOeHHe aToMa, HaXOoXKJeHue B mpupojie. dusnueckre U XMMUUeCKUe CBONCTBA xkene3a. OKCUJbI,
ruApoKkcubl U cou xxenesa (1I) u »xene3sa (III), ux cocras, CBOKCTBA U MOTyUYeHUe.

Xumuueckuii 3kcnepumeHm:

03HaKOMJIeHHe C 00pa3liaMu MeTal/IoB U CIJIaBOB, X (DM3UUECKMMH CBOWCTBaMH, U3yueHHe
pe3y/abTaTOB KOPPO3MM MeTa/IOB (BO3MOYKHO HCIIO/b30BaHHE BH/jeOMaTeprasioB), ocobeHHOCTe
B3aUMO/IEMCTBUS OKCHU/Ia KaJIbLUsl M HAaTPUSI C BOZOM (BO3MOXKHO MCITI0/Ib30BaHKe BH/IeOMaTepUasoB),
HccefloBaHUe CBOWMCTB JKECTKOW BOJbI, TIpoliecca TOpeHusi Keje3a B Kucaopofe (BO3MOKHO
WCI0/Ib30BaHMe BH/leOMaTepUassoB), TPU3HAKOB MPOTEKaHUs KauyeCTBEHHbIX peakl[Uii Ha WOHbI:
MarHwusl, Ka/bL1s1, aTFOMHHMYS, IUHKa, >kee3a (I1) u xxene3sa (II1), meau (II), HabmomeHye U OMUCaHUe
MIPOLIECCOB OKpalllWBaHUs MJIaMeHU MOHAaMM HaTpUsl, Kalusi U Kajablivsg (BO3MOXKHO MCII0/Ib30BaHUe



BH/leOMaTepuasoB), UCCe/joBaHHe aM(OTepHbIX CBOMCTB T'MJPOKCHJA aJIOMUHUS U THPOKCHZA
L[MHKa, pellleHre 5KCTiepuMeHTalbHbIX 3a/lau 110 TeMe «BakHeliI1e MeTasuibl ¥ UX COeMHeHUsI».

XuMHA U OKpyKawlas cpeja

BeillectBa ¥ Marepuanbl B TIOBCEJHEBHOW >KW3HM uesioBeKa. be3omacHoe ucCrosib30BaHUe
BeIlleCTB ¥ XMMUYeCKHX peakijuii B ObITy. [lepBast mOMOIIb IPY XMMHUYECKUX 0)KOTax U OTpaB/IeHUsIX.

XuUMHUeCKoe 3arpsi3HeHHe OKpYy’Karolleld cpefibl (TpefiesbHas AOMYyCTHUMasi KOHLIEHTpaLus
BelrecTB, fanee — [1JK). Posib XMUM B pellieHHH 3KOJIOTHUeCKUX TTPo0IIeM.

Xumuueckuii 3kcnepumeHm:

n3yueHre 00pa3LOB MaTepHasoB (CTEK/IO, CII/IaBbl METAJIOB, TIOJIMMePHbIe MaTepUasIbl).

MescnpedmemHble cessu

Peanu3arusi MeXXnipeIMeTHBIX CBsi3eid IpU M3yueHUM XUMUH B 9 KJlacce OCYILeCTB/ISIeTCS uepes
WCTOMb30BaHHWe KakK OOIMX eCTeCTBeHHO-HayYHbIX TIOHSITUM, TaK UM TIOHATHHN, SIB/SIOIIAXCS
CUCTEeMHBIMU [i/151 OT/e/IbHBIX IPeIMEeTOB eCTeCTBeHHO-HayYHOr'0 L{UK/Ia.

OO1mye ecTecTBeHHO-Hay4Hble TIOHSTHS: HayuHbIA (aKT, TUMOTe3a, 3aKOH, TeOpHs, aHasu3,
CHUHTe3, K/acCuUKalys, IepuoJUuHOCTb, HaOJIoieHre, SKCIiepyuMeHT, MOZielTMpOBaHue, U3MepeHHe,
Mo/ieJlb, sIBJIeHUe, TapHUKOBbIN 3(p(eKT, TeXHOMO0rUsl, MaTepuasbl.

®dusmka: Mmarepusi, aToM, 37eKTPOH, TIPOTOH, HEHUTPOH, WOH, HYK/IWJ, H30TOIbI,
Pa/IM0aKTUBHOCTb, MOJIEKYJIa, 3/IeKTPUUECKUM 3apsiji, TPOBOIHUKY, TIOYIIPOBOJHUKY, AU3/I€KTPUKH,
¢doTo3/1eMeHT, BelllecTBO, Teno, O0OBEM, arperaTHoe COCTOsIHME BelllecTBa, ra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTa/I/TMUeCKasi PeliéTKa, CTulaBbl, (pr3nueckie BeJIMUMHbBI, eZJMHULbI U3MepeHusl,
KOCMMUeCKOe NIPOCTPaHCTBO, TIaHeThl, 3Bé371bl, CosHLe.

Buonorusi: ¢orocuHTe3, AbixaHue, Ouocdepa, 3KocUCTeMa, MUHepajbHble YyA00peHUs,
MHUKPO3/IeMEeHTbI, MaKpPO3/IeMEeHThI, TUTaTe/bHbIe BelllecTBa.

I'eorpadus: atmocdepa, ruzpocdepa, MUHepasbl, TOPHbIe MOPOALI, I0JIe3Hble MCKOIaemble,
TOI/IMBO, BOJHbIE PECYPCHI.

INIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA IIPOI'PAMMBI IIO XMMHWMN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMHHOCTHBLBIE PE3YJ/IBTATbBI

JINUHOCTHBIE ~ pe3y/bTaThl OCBOEHMsI TPOTPaMMbI  OCHOBHOTO 00miero o6pa3oBaHus
JOCTUTAIOTCS B XOZe OOydyeHHss XUMUH B €JUHCTBE y4eOHOW M BOCIIUTATE/NHHOW [JeSTeJbHOCTH B
COOTBETCTBUM C TPAZMI[HOHHBIMUA POCCUHCKUMHU COL[MOKY/IbTYPHBIMH M [yXOBHO-HPABCTBEHHBIMHU
L[eHHOCTSIMM, TIPUHATBIMA B OOII[eCTBe TMpaBUIaMH W HOPMaMH IIOBeJ€HUs] W CIIOCOOCTBYIOT
TpoL[eccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMA/TU3AL[UM 00YUarOLIXCSI.

JINYHOCTHBIE  pe3y/bTaThbl OTPA)XalOT T'OTOBHOCTb OOYYaKOIIMXCS PYKOBOZACTBOBAThCS
CHUCTEMOM MO3UTUBHbBIX [IEHHOCTHBIX OPHEHTAL[|I ¥ PaCIIMPEHHE OIbITa JesITeIbHOCTH Ha €€ OCHOBE,
B TOM UHCJIE B YaCTH:

1)IaTpHMoOTHYECKOr0 BOCIIUTAHHA:

[[EHHOCTHOTO OTHOIIIEHHSI K OTEYeCTBEHHOMY KYJ/IbTYPHOMY, HWCTOPHUYECKOMY W HAy4YHOMY
HaC/Aequi0, TIOHMMAHUSI 3HAueHWs XMMHUECKOW HayKd B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CMOCOOHOCTH BJIAZIeTh OCTOBEpHOH HHGbOpMai[ieli O TMepefoBbIX AOCTIDKEHUSIX M OTKPBITHSIX
MHUPOBOM 1 0TeUeCTBeHHOM XMMHH, 3aMHTEPeCOBAHHOCTH B HAayUHBIX 3HaHUSIX 00 YCTPOWMCTBE MUpa U
o011ecTBa;

2)rpakAaHCKOr0 BOCIIATAHHA:

NPe/ICTAaB/IeHNsI O COLMAJBHBIX HOpPMAax W TIPaBW/IAaX MEXIMYHOCTHBIX OTHOIIEHUH B
KOJUTEKTHBE, KOMMYHHKaTHBHOMN KOMITETeHTHOCTH B 00111eCTBEHHO TI0/Te3HOH,
yueOHOMCC/IeJOBATe/IbCKOH, TBOPUECKOW W APYTMX BHAAX [JeATeJbHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HOM COBMECTHOM [esSTe/IbHOCTH TPY BBITIO/IHEHWH Y4eOHBIX, TMO3HaBaTe/IbHBIX 3a7iad,



BBLIMIO/THEHUM XUMHUYECKUX JKCIIEPUMEHTOB, CO3/IaHUM Y4YeOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOMNOHUMAHHIO M B3aMMOIIOMOII[M B TIPOI[eCCe 3TOM Y4eOHOH JesTelbHOCTH, TOTOBHOCTU
OLIeHHMBAThb CBOE TIOBe/[eHHe U TMOCTYIIKU CBOMX TOBapUilel C MO3ULIMKA HPAaBCTBEHHBIX U MPABOBBIX
HOPM C YUETOM OCO3HaHUsI TTOC/IeZICTBUM MTOCTYIIKOB;

3)LleHHOCTH HAyYHOr'0 MO3HAHUS:

MHUPOBO33peHYecKUe TIpe/iCTaB/IeHHsI O BellleCTBe U XUMHUeCKOW peaklid, COOTBETCTBYIOIIVEe
COBPEMEHHOMY YDOBHIO pa3BUTHS HAyKd W COCTaBJISIOL[HME OCHOBY /ISl TIOHMMaHWs CYIIHOCTH
Hay4yHOW KapTWHBI MUpa, TpeJCTaB/eHuss 00 OCHOBHBIX 3aKOHOMEDHOCTSIX DPAa3BUTUS TPUPO/IBI,
B3aMMOCBSI35IX UeioBeKa C TIPUPOTHOM Cpe/iol, O po/ii XMMUU B TTO3HAHUU 3TUX 3aKOHOMEpPHOCTel;

ro3HaBaTe/lbHble MOTHBBI, HarlpaB/ieHHble Ha TIOJyueHHWe HOBBIX 3HAHUW 10 XUMUH,
HeoOXo/uMble /i OOBSICHEHUS] HAO/MIO/IaeMbIX TIPOLECCOB W SIBJIEHWM, T03HABATeIbHOM,
MHGOPMaIIMOHHONW U UMTATeNbCKOW KYJIBTYPhI, B TOM UKC/e HaBLIKOB CaMOCTOSITE/IbHOM PaboThI C
yueOHbIMU TeKCTaMH, CIIPABOUYHOM JIUTepaTypoM, [OCTYNMHBIMA TeXHWYeCKUMH CpeJCTBaMHU
HMH(OPMaLMOHHBIX TeXHOJIOTUM;

WHTepeC K OOyYeHWI0 U TI03HaHWIO, JIF0OO3HATEeIbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
camMoo0pa30BaHUI0, TIPOEKTHOM W WCC/e/IOBATeNbCKOW [eSTeTbHOCTH, K OCO3HAaHHOMY BBIOODY
HarpaB/IeHHOCTH ¥ YPOBHS 00yUeHUs B Jla/IbHEHIIeM;

4)dopMupoBaHus Ky/JIbTYPhI 3i0POBbA:

0CO3HaHKe 1[eHHOCTU »KW3HU, OTBETCTBEHHOT'O OTHOIIIEHUS] K CBOeMY 3/J0POBbIO, YCTAHOBKU Ha
3/OPOBBIN 00pa3 KM3HHU, 0CO3HAHKWeE TTOC/IeJCTBUI 1 HETIPUSATHe BPeJHBIX MPUBLIUEK (YrIoTpeb/ieHus
aJIKOTOJIsl, HAapKOTHUKOB, KypeHus), HeoOXOAUMOCTU coOsitoJieHUss TpaBui 0e30MacHOCTH TIpU
oOpallleHny C XMMAYeCKUMU BellleCTBaMU B OBITY U pealbHOM >KU3HY;

5)Tpy/0BOro BOCIUTAHUSA:

WHTepeC K TPAaKTUYeCKOMY W3Yy4eHHUI0 Tpodeccuid W Tpy/a Pa3MyHOTO pPOjia, YBaXKeHWe K
TPYAy U pe3yJibTaTaM TPY/0BOU /leATelbHOCTH, B TOM YMCJ/ie HA OCHOBe TIPUMeHeHHs TpeIMeTHBIX
3HAaHWM 10 XMUMHH, 0CO3HAHHBIA BBIOOD WHWBHU/YaTBHON TPaeKTOPHH TPO/I0/DKEeHUsT 00pa30BaHus C
yuéTOM JIMUHOCTHBIX WHTEPECOB U CIIOCOOHOCTM K XHUMHH, OOIECTBEHHBIX WHTEPECOB W
MoTpeOHOCTeH, yCTelHoW npodeccoHanbHON AeITeTbHOCTA M Pa3BUTUS HeOOXOAUMBIX yMeHUH,
TOTOBHOCTD a/IalITUPOBATLCS B TIPO(eCcCHOHAMbHOM Cpe/ie;

6)3K0/10ru4ecKoro BOCIUTAaHUs:

9KOJIOTMUECKHU 1ie/iecoo0pa3Hoe OTHOILEHWe K TPUpoJie KaK MCTOYHWKY >KU3HU Ha 3emiie,
OCHOBe eé CyI[eCTBOBaHMs, IOHMMaHWe IIeHHOCTH 37I0pOBOTO M Oe3omacHOro obpasa >KW3HH,
OTBETCTBEHHOE OTHOIIIEHWE K COOCTBEHHOMY (DHM3UUECKOMY U TICUXUUYECKOMY 3/J0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIOZIeHHsT TIPaBH/T Oe30T1aCcHOTO TOBe/leHUs TIpyU paboTe C BeleCcTBaMH, a TakKke B
CUTYaLUsIX, YTPOJKAIOIUX 3/I0POBBIO U XKU3HU JIIO/Iel;

CTIOCOOHOCTH TIPUMEHSTh 3HaHUs, TIo/yuyaeMble TIPU W3yUYeHWH XUMUH, [/ pellieHus 3ajad,
CBSI3aHHBIX C OKDY>Karollel PUPOTHOM CpefioH, /1/1sl TIOBBIIIIeHHs] YPOBHSI SKOJIOTHUYeCKOM KYJIbTYDBI,
0CO3HaHUs T/I00a/IbHOTO XapaKTepa 3KOJ0TWYecKux mpobsieM W IMyTell WX pellleHHsl TIOCPeJCTBOM
METOZIOB XUMWHU, KOJIOTHUECKOTO MBIIIJIeHHs], yMEeHUSI PYKOBO/JCTBOBAaThCSI MM B TI03HaBaTe/IbHOM,
KOMMYHUKAaTUBHOU Y COLIA/IbHOY NIPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IbTATHI

B cocraBe weTanpeAMeTHbIX Ppe3y/IbTaTOB BBIJESIOT 3HauMMble [  (OPMUPOBAHUS
MHUPOBO33peHus1 OOIleHayuHble TIOHSATHS (3aKOH, TeOpHs, TPUHIIMII, TUIOTe3a, (akKT, CHUCTeMa,
TpoLiecC, SKCIIePUMEHT W ApYyroe.), KOTOpbie HCIIO/Ib3YIOTCS B €CTeCTBeHHO-HAayUHBIX YueOHBIX
rpeJMeTax W TO3BOJISIIOT Ha OCHOBe 3HAHUM W3 3TUX MpeiMeToB (OPMHUPOBATH TpeZCTaBIeHHe O
1[eJIOCTHOM Hay4yHOH KapTHHe MHpa, W yHUBepcajbHble ydeOHbIe [AelicTBUsI (TTO03HaBaTe/bHEIE,
KOMMYHUKaTUBHbBIE, PeTy/IATHBHBIE), KOTOpble o0becreurBaloT (OpMUPOBaHWE TOTOBHOCTH K
CaMOCTOSITe/ILHOMY TIJITAHUPOBAHHUIO U OCYIIIeCTB/IEHUIO YUeOHOM /1eATeTbHOCTH.

ITo3HaBaTe/IbHBbIE YyHHBepPCa/IbHbIe yUeOHbIe JJeliCTBUS



Ba3oBble 1oruyeckue JeMCTBUA:

yMeHUsI UCTI0/Ib30BaTh MPUEMBI JIOTUUECKOTO MbIIIIeHUsI TIPU OCBOEHWH 3HAHWM: paCKphIBAaTh
CMBIC/T XUMUUECKUX TIOHATUM (BBIJENATh UX XapaKTepHble TPU3HAKK, YCTaHABIMBATh B3aMMOCBSI3b C
JIPYTUMH TIOHSTUSIMM), MCIIOMBb30BaTh TOHATUS [JJisi OOBSCHEHUS OTAe/NbHBIX (DaKTOB U SIBJIEHUH,
BbIOMpATh OCHOBaHUSI U KPUTEPUU /ISl KIaCCUPUKALMKA XUMHUECKUX BeIeCTB U XUMHYeCKUX
peaklyii, yCTaHaB/IMBaTh MPUUYMHHO-C/Ie/[CTBEHHbIE CBSI3U MeXy O0beKTaMu W3y4eHUsi, CTPOUTh
JIoOTUYecKUe paccyXJeHusl (UHIyKTUBHbIe, [eJyKTHUBHble, MO aHa/JOTWW), [iefaTb BBIBOJbI U
3aK/IIOUeHus;

yMeHHe TIpUMEHSITb B TMpoliecce TII03HaHUsI TOHATUS (TIpeAMeTHble U MeTarnpeaMeTHbIe),
CUMBO/IMUECKHE (3HAKOBBIE) MO/, WCIOb3yeMble B XWMHH, TIpeoOpa30BbIBaTh IITMPOKO
TpUMeHsieMble B XUMHUH MOZe/ibHble TIpe/ICTaB/eHUs] — XUMHUYeCKUM 3HakK (CHMBOJI 3JIeMEHTa),
XUMHUecKast popmysia ¥ ypaBHEHHEe XUMUUECKOUW peakiluy — TIPU pellieHnH yueOHO-TT03HaBaTeTbHbIX
3a/ja4, C y46TOM 3TUX MOJEebHBIX Tpe/CTaBIeHUN BbISB/IATb M XapaKTepU30BaTh CYl[eCTBEHHbIE
MPU3HAKU M3yUyaeMbIX 00bEeKTOB — XUMUUECKUX BeIlleCTB U XUMHUECKUX peakl[ii, BBISB/SATh 00IIre
3aKOHOMEPHOCTH, TPUYMHHO-CJ/IeCTBEHHbIE CBSI3M W MPOTUBOpPEUMs] B H3ydyaeMbIX Mpolieccax u
SIB/IEHUSIX.

Ba3oBble ucciefoBaTe/IbCKHe AeMCTBUSA:

yMeHMe UCII0/Ib30BaTh IMOCTaB/IeHHbIe BOMPOCHI B KaueCTBe MHCTPYMeHTa M03HaHUs, a TakXe B
KauecTBe OCHOBBI /i1 (POPMHUPOBAHUSI THIIOTe3bl TIO0 TIPOBEPKEe TMPaBUILHOCTH BbICKAa3bIBa€MbIX
CY>K[,eHUM;

npuobpeTeHre OMbITa 10 TJIAHMPOBAHUIO, OpPraHM3ald U TIPOBEIEHUI0 YUYeHUUYeCKUX
9KCTIepUMEHTOB, yMeHHe Hab/rofaTh 3a XOZOM IIpPOL[ecca, CaMOCTOSITe/TbHO TPOrHO3MPOBaTh €ro
pe3ynbTar, (OpMYJUPOBaTH OOOOIIEHUST W BBIBOJABI TI0 pe3y/bTaTaM TPOBEJEHHOTO OTIbITa,
HCCJIeIOBaHMS, COCTABJIATh OTUYET O TIPO/Ie/TaHHOU pabore.

PaboTa ¢ uadopmaruei:

yMeHHe BbIOMpaTh, aHA/IM3UPOBaTh U WHTEPIPETUPOBATh MH(OPMAIUIO PAa3/IMUHbIX BHUJIOB U
dbopM Tipe/iCTaBNeHUs], TI0JlyUaeMyl0 M3 Pa3HbIX MCTOYHUKOB (HAyuUHO-TIOMYJ/ISIPHAsi JUTepaTypa
XUMHUUECKOTO COZlep>KaHUsl, CIpaBOUHbIe 10ocobus, pecypchl VIHTepHeTa), KpUTHUECKU OLIeHHBATh
MPOTHMBOPEUMBYIO U HeJJOCTOBEPHYIO MH(OPMALIO;

yMeHHe TIpUMEHSITb pa3/inyHble MeTO/bl M 3arpochl TIPY TIOMCKe W 0TOOpe WHbOpMalud U
COOTBETCTBYIOL[UX [JaHHBIX, HEOOXOAWMBIX /ISl BBIMOJHEHUsS y4ueOHBIX W TIO3HABaTe/IbHBIX 3afiau
OTIpe/Ie/IEHHOTO THIA, TPUOOpeTeHWe OIbiTa B 00JIACTH HWCTOIb30BaHUS HMH(OPMAI[MOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJlafileHhe KyJbTypOd aKTUBHOTO WCIIO/Ib30BAaHUS Pa3TUUHbIX
TTOUCKOBBIX CCTEM, CaMOCTOSITe/TbHO BBIOMPaTh ONTUMa/bHYI0 (hOpMY TpecTaB/IeHus UHMOpMaIiu
Y WUTIOCTPHUPOBATh pelllaeMble 3a/laul HeCJI0XKHBIMHA CXeMaMH, AuarpaMMaMu, APYyrumMu (hopmamu
rpaduku ¥ UX KOMOUHAI[USIMU;

yMeHHe WCIO/b30BaTh M aHa/lW3WpOBaTh B Tipoliecce yueOHOM W MCC/e/j0BaTeIbCKOM
JlesiTeIbHOCTU MH(OPMALIMIO O BJIMSIHUM MPOMBIILIEHHOCTH, CeJTbCKOTO XO035IMCTBA U TPAaHCIIOpTa Ha
COCTOSTHME OKPY’Karolleil PUPOJHON Cpe/ibl.

KoMMyHHKaTHBHbIe YyHUBepPCa/IbHbIE YUeOHbIe JeHCTBHA:

yMeHHUs1 3a/laBaTh BOTIPOCHI (B X0/l Auasora U (Man) JUCKYCCHH) TI0 CYIIeCTBY 00CyXaaeMoun
TeMbl, (HOPMY/IMPOBaTh CBOU MPe//I0KeHUs] OTHOCUTE/ILHO BBITIOIHEHHSI TIPe/I/I0XKeHHOM 3a/jauu;

yMeHUsI TIPeJICTaB/SATh MOTyYeHHbIe pe3y/bTaThl I03HABAaTeHHON [JIeiTeTbHOCTU B YCTHBIX U
MMCbMEHHBIX TEKCTaX; /ie/iaTh TIPe3eHTallui0 Pe3y/IbTaTOB BBIMO/IHEHUSI XUMHUUECKOT0 3KCITIepUMeHTa
(;mabopaTopHoro orieiTa, JlabopaTopHOi pabOThl MO HMCC/AeIOBaHUIO CBOMCTB BellecTB, yueOHOro
TPOeKTa);

yMeHHUs1 yueOHOro COTPYJHWYECTBA CO CBEDPCTHHUKAMHM B COBMECTHOW TI03HaBaTeIbHOW U
HCCIIeI0BaTe/TbCKOU ieITeTbHOCTH TIPH PeIIeHUH BO3HUKAIOIIUX MPO0JieM Ha OCHOBe yuéTa 0OImx
WHTEPECOB W COTJIaCOBaHWS TMO3UWIMK (00CYyXJeHHs, 0OMeH MHEHWSIMU, «MO3TOBBIE IITYPMbI»,



KOOp/IMHALUSI COBMECTHBIX [IeMICTBUM, OIpeJie/ieHle KpUTepHeB I0 OLieHKe KauecCTBa BbIMIOJTHEHHOU
paboThI U ApyTHE).
PerysiTHBHBIE YHUBepPCaIbHbIE YUeOHbIe JeHCTBUS:
yMeHHe CaMOCTOSITe/IbHO OTpeJieisiTh 1ieJId JeaTelbHOCTH, TUIaHUPOBaTh, OCYILeCTBIISTS,
KOHTPOJIUPOBATh U TIPU HEOOXOJUMOCTU KOPPEKTUPOBATh CBOIO [IesiTe/IbHOCTh, BEIOMpAaTh Haubosiee
3¢ dekTrBHbIE CIIOCOOBI pellieHHs] yueOHbIX U MO3HaBaTeabHBIX 3a/jau, CAMOCTOSITeJTbHO COCTABJISITh
WU KODPeKTHUPOBAThb TIPeJ/IOXKeHHbIM a/lrOPpUTM JeMCTBUM TIPU BBLIMIOJHEHUU 33JjJaHuMl C YUYETOM
MOJTyUeHUsT HOBBIX 3HaHWM 00 u3yuaeMblX OOBEKTaX — BeIIeCTBaX M peaKIUsX, OI[eHUBaTh
COOTBETCTBHE TOJYYEeHHOr0 pe3y/bTaTa 3asB/IeHHOH LNy, yMeHHe UCI0/1b30BaTh U aHa/IM3UPOBaTh
KOHTEKCTbI, TIpe/ijlaraeMble B YCIIOBUU 3a/laHUM.
IMPEAMETHBIE PE3YJ/IBTATHI
B cocraBe TipeMeTHbIX pe3y/JibTaTOB TI0 OCBOEHHIO 00s3aTeJIbHOTO  COJiepyKaHusl,
yCTaHOBJIEHHOTO JlaHHOW  defepanbHON  paboueli  mporpaMMoi, BBLIIEISIIOT:  OCBOEHHBIE
o0yuarol[MMHUCS HayUHble 3HAHMS], YMEeHUs U CITOCOOBI ZIeMCTBUM, crieliudurueckye sl peMeTHON
obmactu «XuMHs», BUBI JeSITeTbHOCTU TIO TIOJIyUYeHHI0 HOBOTO 3HAHWs, ero WHTepIrpeTalyy,
rpeoOpa30BaHKUI0 U MPUMEHEHUIO B Pa3/TMUHBIX yUeOHBIX ¥ HOBBIX CUTYal[UsX.
K koHuy obyuenuss B 8 Kijacce mpegmeTHble pe3y/bTaThl Ha 0a30BOM ypPOBHE OJDKHBI
oTpaXkaTb CHOPMUPOBAHHOCTh Y 00YYAIOIINXCSl YMEeHHI:
® pacKpbIBaTh CMBIC/T OCHOBHBIX XUMUUECKUX TIOHSATUM: aTOM, MOJIeKy/a, XUMUUeCKHI 3/IeMeHT,
TIPOCTOE BeleCTBO, CJI0XKHOEe Bell|eCTBO, CMeCh (0/JHOPO/IHast ¥ HeOJHOPO/[Has), BaJIEHTHOCTb,
OTHOCHTeJIbHasi aTOMHasi U MOJIeKYJIsIpHasi Macca, KOJIMUeCTBO BellleCTBa, MOJIb, MOJISIpHast
Macca, MacCoBasi 10/is XMMUUeCKOro 3/ieMeHTa B COeIMHEeHUU, MOJISIPHBIA 00bEM, OKCH/I,
KHCJI0Ta, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATE/TbHOCTh, CTeIleHb OKUC/IeHUs, XUMHUUecKast
peakiys, KinacCUpUKaIys peakiivii: peaki[ii COeJUHeHHUsI, PeaKI[UH Pa3/I0XKeHUs], peaKkiuu
3aMell[eHus], peakLul 00MeHa, 9K30- ¥ SH/I0TePMUUeCKHe PeaKL|H, TeTUI0BOM 3 eKT peakijuy,
PO aTOMa, 37IeKTPOHHBIN CJI0M aTOMa, aTOMHasi OpOWTasTb, PaZiyC aToMa, XUMHUUeCKas CBSI3b,
ToJIsIpHAsi U HeToJIsipHasi KOBaJIeHTHas! CBSI3b, MOHHAsI CBsI3b, MOH, KATUOH, aHWOH, PacTBOp,
MaccoBasi /10Jis1 BellleCTBa (TIPOLieHTHasi KOHLIeHTpPaLlys) B paCTBOPE;
®  WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX TIOHSATHUU U TIPUMEHSITb 3TU TIOHSTHS TTPU
OTMCaHWUH BeIeCTB U UX TIPeBpallleHHi;
®  HCII0J/Ib30BaTh XMMUYECKYI0 CUMBOJIMKY /Il COCTaB/ieHHs (HOpMYJ1 BeIleCTB U ypaBHeHU
XUMHYECKUX PeakLyu;
® ompe[esisATh BaIEGHTHOCTb aTOMOB /IEMEHTOB B OMHAPHBIX COeIUHEHUSIX, CTeITeHb OKHC/IeHHUS
3/IEMEHTOB B OMHAapHBIX COeMHEHUSIX, TIPUHA//IE)KHOCTh BeIeCTB K OTpe/ie/IEHHOMY K/1acCy
coeZiiHeHUH 110 (opMysiam, BUJ, XUMUUECKOW CBsI3W (KOBa/IeHTHasi U MOHHAs) B HEOPraHUUeCKux
COeZIMHeHUSIX;
® packpbiBaTh cMbIcT [Teproanueckoro 3akoHa 1. I. MeH/ienieeBa: IeMOHCTPUPOBATh TIOHUMaHKe
MeprUoIUUYeCKOM 3aBUCHMOCTH CBONMCTB XUMUUECKUX 3/IEMEHTOB OT UX IOJIOKEeHUS B
[TeproUecKoit cucTeMe, 3aKOHOB COXpaHeHHsI MacChl BEII|eCTB, TIOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YU€eHUsl, 3aKOHa ABOTajpo;
®  OMUCHIBaTh U XapaKTepu30BaTh TabmuHyto hopmy I[leprognueckor CUCTEMBbI XUMHUECKIX
3/IEMEHTOB: pa3/InyaTh MOHATHS «IJIaBHast oArpymmna (A-rpymnmna)» u «mnoboynas moarpymnma (b-
TpyIIna)», Majblie U 00JIbIINe TIepHOAbI, COOTHOCUTb 0003HaUeHMsI, KOTOPbIe UMEIOTCs B Tabuie
«[Tepronyeckasi cucreMa XUMHUecKux 371ieMeHToB [I. V1. MeH/iesieeBa» C YMC/IOBBIMU
XapaKTepUCTUKAMK CTPOEHUST aTOMOB XUMHUUeCKHX 37IeMeHTOB (COCTaB U 3aps[ sifipa, ob1iiee
YKCJI0 3/IEKTPOHOB M pacripe/ie/ieHre UX 10 3/IeKTPOHHBIM CJI0SIM);
®  K/JIacCUPUIMPOBATh XUMHUUECKHE 3/IeMeHThI, HeOpraHU4YecKre BellleCTBa, XMMUYeCKre peakiuy
(TI0 YKC/Ty ¥ COCTaBY YUYaCTBYIOLIMX B peaklMy BelecTB, 10 TerioBoMy 3 dekxTy);



XapaKTepr30BaTh (OMUChIBATh) OOIIMe XMMHUUYeCKHe CBOWCTBA BEI[eCTB PAa3/IMUHbIX KIaCcCOB,
TO/ITBEP>K/1asi OMKcaHre TIPUMepaMU MOJIEKYJ/ISIPHBIX YPaBHEHUM COOTBETCTBYHOIIUX
XUMHUUECKUX Peakiiuii;
TIPOTHO3UPOBATh CBOMCTBA BEIL[eCTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO COCTaBa,
BO3MO)XHOCTH MPOTEKaHUsI XUMUYECKUX TIPeBpallieHUid B Pa3/IMUHBIX YCI0BUSIX;
BBIUHC/ISITh OTHOCUTETbHYIO MOJIEKYJ/ISIDHYIO 1 MOJISIDHYIO MacChl BeLL|eCTB, MaCCOBYIO /I0JTHO
XUMHUUECKOT0 37ieMeHTa 1o ¢hopMyJie coeJUHeHUs], MaCCOBYIO /I0JII0 BellleCTBa B PacTBODe,
MPOBOJUTL PACUéThI 110 YPAaBHEHUIO XUMUUECKOW peakiuy;
TIPUMEHSITb OCHOBHBIE OTepaliii MbICJTUTE/ILHOM /lesTe/TbHOCTH — aHa/li3 U CUHTe3, CpaBHeHUe,
0000111eH1e, CHCTEMATH3aLIMI0, K/IaCCU(HKALIMIO, BhISIB/IEHHEe IPUUMHHO-C/Ie/ICTBEHHBIX CBSI3ei
— [/l U3yUeHusl CBOMCTB Bell[eCTB U XUMHUUEeCKUX Peaki[vii, eCTeCTBeHHO-HayUHble METO/IbI
No3HaHus — Hab/ro/ieHue, U3MepeHre, Mo/leTMpOBaHue, IKCTIepUMeHT (peasibHbIN U
MBIC/IEHHBIN);
CJiefioBaTh MpaBU/IaM I0JIb30BaHUs XMMUYeCKOM MoCyjoi U 1abopaTOpHBIM 060pyI0BaHKeM, a
TaK>Ke TIpaBU/IaM 00OpallieHust C Bell[eCTBaMH B COOTBETCTBUU C MHCTPYKI[USIMU T10 BHITIOJTHEHUIO
71ab0paTOPHBIX XUMUYECKUX OTIBITOB TI0 TIOJTYUeHUIO0 U COOMPaHMIO ra3000pa3HbIX BeIeCTB
(BOoOpO/ia ¥ KUCJIOPO/A), MPUrOTOB/IEHHIO PACTBOPOB C OTpe/e/IéHHOM MaCcCOBOM 0/eu
PacTBOPEHHOTO BeIleCTBa, MJIAHUPOBATh U MPOBOAUTh XUMUUECKUe SKCIIEPUMEHTHI 110
pacrio3HaBaHMIO PACTBOPOB IIje/iouel ¥ KUC/IOT € TIOMOLbI0 UHAUKATOPOB (JIaKMYC,
(beHondTanerH, METUIOPaHX U JpyTHe).

K koH11y 06yueHus B 9 KJ1acce ripeJjMeTHbIe pe3y/bTaThl HA 0@30BOM YPOBHE [[O/IKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH ¥ 00yUarOIUXCS YMEHHIA:
PacKpbIBaTh CMbIC/T OCHOBHBIX XUMUUECKUX MOHATUN: XUMUUECKWUW 3/1eMeHT, aTOM, MOJIeKyJ1a,
VIOH, KaTHOH, aHHWOH, TIPOCTOe Bell[eCTBO, CJI0XKHOe BeleCTBO, BaJIeHTHOCTb,
3/IeKTPOOTPULIATeTbHOCTh, CTelIeHb OKUC/IeHHs, XUMUYeCKasi peakiiysi, XUMUUecKasi CBSI3b,
TeryioBoi 3¢eKT peakuyu, Mojib, MOJSIPHBIM 00bEM, PaCTBOP, 3/IEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
3/IeKTPOIUTHYECKAsT AUCCOLMALIUS, PeaKL[ii MOHHOTO 0OMeHa, KaTaln3aTop, XUMUYeCKoe
paBHOBecHe, 0OpaTUMble U HeoOpaTUMble peaklii, OKUCIUTeTbHO-BOCCTAHOBUTE TbHbIE
peakiuu, OKUCIUTEe b, BOCCTAHOBUTE/Ib, OKUC/IEHUE U BOCCTAHOBJIEHUE, alIoTPONHS,
ampOTepHOCTh, XUMHUUECKasi CBsI3b (KOBa/IeHTHasl, MOHHasl, MeTa/lJTnuecKasi), KpuCTalauuecKas
pelléTKa, KOppo3usi MeTaJ/IOB, CI/IaBbl, CKOPOCTh XUMUUECKOM peakLvu, Mpefie/ibHO
ponyctrMas KoHueHTpauus [1/1K BelecTsa;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUECKUX TIOHATHN U IPUMEHSITh 3TU TIOHSTUS TIPU
OTKMCaHWY BeIlleCTB U UX TpeBpalljeHu;
HCII0/Tb30BaTh XUMUUECKYH0 CUMBOJIUKY /Il COCTaB/eHUs] JOPMYJT BeIlleCTB U ypaBHEHU
XUMHUUECKUX PeaKLIuii;
orpeiesisiTb BaJIeHTHOCThb U CTelleHb OKUC/IeHUS] XUMHUYEeCKUX 3JIEMEHTOB B COeZIMHEHUSIX
Pa3UUHOrO COCTaBa, MPUHA//IEXKHOCTh BEILleCTB K ONpe/ie/IeHHOMY KJ1acCy COeJMHeHU 10
dbopMynaM, BUJ, XUMUUeCKOW CBsI3U (KOBa/ieHTHasl, MOHHasl, MeTa/lJInueckasi) B HeOpraHuueckKnux
CoeJMHeHUsIX, 3apsi/i MOHa 10 XUMHUUecKou (hopMyrie, XxapakTep cpeZibl B BOJHBIX PACTBOPAX
HeOpraHUueCKUx COeIMHeHUM, TUM KPUCTa/JTMUeCKON PellléTKA KOHKPETHOT'O BelllecTBa;
packpbiBaTh CMbICT [Teproguueckoro 3akoHa [I. 1. MeHeieeBa 1 eMOHCTPHUPOBAThH €ro
TIOHMMaHHMe: OMUCBIBATh U XapaKTepHu30BaTh Tab/MuuHy0 Gopmy ITeproanueckoli CHCTEMbI
XUMHUUECKUX 3JIEMEHTOB: pa3/IMuaTh MOHATHS «TJIaBHasi MOATpyTia (A-rpyrimna)» U «rmobouHas
nogrpytma (b-rpyrirna)», Masnbie v 60/blIIHe TePUO/Ibl, COOTHOCUTh 0003HaUeHusl, KOTOpPbIe
HUMEIOTCS B TIepHUO/IUUeCKOM Tabsuile, C YUC/IOBBIMU XapaKTePUCTUKaMU CTPOeHHUsI aTOMOB
XUMHWYeCKHUX 3/IeMeHTOB (COCTaB U 3apsi/ sifipa, obIiiee YKC/I0 3/IEKTPOHOB U pacripeie/ieHre UxX
T10 3/IEKTPOHHBIM CJIOSIM), OOBSICHITH 00IIie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/IEMEHTOB



Y UX COe/JMHeHU B MpeJiesiax MajibIX MIeprUo/IOB U IJIaBHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

K/1acCUUIMPOBaTh XUMUUYECKHe 3/IeMeHThl, HeOpraHudyeckue BelljeCTBa, XUMHUUeCcKre peakiiu
(TI0 YMC/Ty ¥ COCTaBY YUYaCTBYIOIIMX B peaKlMy BeIIecTB, 10 TerioBoMy 3ddekTy, 1o
M3MeHeHUIO CTerleHel OKHUCIeHUs XUMUUeCKUX 371eMeHTOB);

XapaKTepu30BaTh (OMMCHIBATh) 00IIMe U crieluduuecKre XMMUUeCKHe CBOMCTBA MTPOCTBIX U
CJIO’KHBIX BeI[eCTB, TIOATBep>K/jasi OMMCaHKe PUMepaMU MOJIEKY/IIPHBIX M MOHHBIX YPaBHEHUH
COOTBETCTBYIOL[UX XUMUUYECKUX PEaKITHA;

COCTaBJIATh YPaBHEHUS 3/IEKTPOIMTUUECKON UCCOLMALIUU KUCIOT, 11ie/iIouei U cosel, MoyHble U
COKpaIlléHHbIE YPaBHEHUS PeaKIii MIOHHOTO0 0O0MeHa, ypaBHeHUsT PeaKlni, MOATBEPKAA0IIIX
CylI[eCTBOBaHMe reHeTUUeCKOM CBSI3M MEX/Ty BellleCTBaMU Pa3/InUHbIX K/1aCcCOB,;

PaCKpbIBaTh CYITHOCTb OKUC/IUTETbHO-BOCCTAHOBUTE/ILHBIX PeaKI[|i MOCPeJCTBOM COCTABJ/IeHUS
3/IeKTPOHHOT0 6anaHca 3TUX peakLvi;

TIPOTHO3UPOBATh CBOMCTBA BEIL[ECTB B 3aBUCHMOCTH OT UX CTPOEHUS], BO3MOKHOCTH TPOTeKaHUSI
XUMHYeCKUX MpeBpallieHri B pa3/IMUHbIX yCIOBUSX;

BBIUHCJIATH OTHOCUTETBHYIO MOJIEKY/IIPHYIO U MOJIIPHYHO MacChl BEIl[eCTB, MaCCOBYHO JIOJTFO
XUMUYECKOTo 3/1eMeHTa 1o (popMyJie COeJMHEeHUs, MaCCOBYHO /I0JI0 BellleCTBa B pacTBOPE,
TIPOBO/IUTH PACUéThI 10 YPAaBHEHUIO XUMUUEeCKOU peakiuy;

co0JTF0/1aTh TIPaBUJIa MOJTb30BAHUS XMMHUYECKOMW TIOCYZI0H 1 labopaTopHBIM 000pyZ0BaHUEM, a
TaKyKe TMpaBu/ia 0OpalljeHus C Bell[eCTBaMHM B COOTBETCTBUM C MHCTPYKIUSIMU T10 BBITIO/THEHUIO
n1abopaTOPHBIX XUMUYECKHX OTBITOB TI0 TOJYYeHUI0 U COOMPaHUIO ra3000pa3HbIX BellecTB
(aMMUaKa U yryIeKMC/Ioro rasa);

TIPOBO/IUTH PeaKINH, MIOATBEP>KJAIOIIHe KaueCTBeHHBIM COCTaB Pa3/TMUHBIX BEI[eCTB:
PAacIio3HaBAaTh OTLITHBIM MTYTEM XJI0pU/-, OpoMuUz-, HoAu -, KapboHart-, hocdar-, cummkar-,
cyJib(haT-, TUAPOKCU/I-MOHBI, KATUOHBI aMMOHUS U MOHBI M3yYeHHbIX MEeTaJl/IOB,
MPUCYTCTBYIOIIIE B BOAHBIX PaCTBOpaxX HeOPraHUUeCKUX BeIlleCTB;

TIPUMEHSITb OCHOBHBIE OTlepaliui MBICJTUTE/ILHOM /lesATeTbHOCTH — aHa/li3 U CUHTe3, CpaBHeHHe,
0000111eHMe, CHCTeMaTU3allHIo, BhisSB/I€HHEe IPUUMHHO-CJ/IeZICTBEHHBIX CBSI3el — i U3yUeHUs
CBOWCTB BelL[eCTB U XUMUUECKHUX peakliuii, eCTeCTBeHHO-HayUHble MeTO/[bl TTI03HAHUS —
Ha0/r0/leHre, U3MepeHre, MOZIe/IMPOBaHKe, IKCTIEPUMEHT (peabHbIN ¥ MbIC/IEHHBIN).



TEMATUYECKOE IVNTAHUPOBAHUE

8 KJIACC
KonunyecTrBo yacos
No HaunmMeHoBaHue pa3je/ioB " OneKTpoHHbIe (H(POBEHIE)
KonTpo/bHabie IIpakTHUYecKue
n/n TeM NPOrpaMmsbl Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
Pa3pgen 1.IlepBoHava/ibHbIe XUMHUYeCKHE TIOHATHSA
Xumust — Ba)kHasi 00/1aCTh

11 eCTeCTBO3HaHUA U 5 ) bubmoTeka LIOK

' MpaKTUYeCKOM JiesiTeTbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

12 BeiiectBa 1 xviMnueckue 15 1 Bbubmoteka LIOK

' peaKLyu https://m.edsoo.ru/7f41837¢

Wroro no pa3peny 20

Pa3zgen 2.BaxkHelue npeACTaBUTe/IM HEOPraHNYECKUX BelleCTB
21 Bospgyx. Kucnopog. [TousaTue 6 bubnuoreka LIOK

' 00 oKcHgax https://m.edsoo.ru/7f41837¢
29 Bopgopoa.IlonsaTtue o kucaorax 3 1 bubmoreka LIOK

' Y COJIAX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopsl. [ToHsiTHe 006 c 1 1 bubmuoreka IIOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBI€ K/1acChl 1 1 1 bubmoteka LIOK

' HeopraHuyecKux coeIMHeHU https://m.edsoo.ru/7f41837c

Wtoro no paspeny 30

Pazpgen 3.I1lepuoanueckuii 3aKoH u [lepuoguueckas cucremMa xumuueckKux 371eMeHTOoB /[I. V1. MenpeneeBa. CTpoeHue aToMoOB.
Xumuueckas cBsisb. OKHC/IUTE/IbHO-BOCCTAHOBHUTE/IbHbIE PeaKIiuu




[MeproguuecKuii 3aKOH U

31 [Teproguueckasi cucrema y bubmmoreka IIOK
' XUMUUeCKUX 3y1emeHToB [. 1. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHHe aToMa
XUMuueckast CBSI3b.
3.2 OKUC/IUTE/LHO- 8 Bubmorexa IOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTE/IbHbIE peaKlu1
bubmuoreka IIOK
n 1
TOTO TO pasAey > https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 Bu6morexa HOK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME




9 KV/IACC

KosmmuecTBo yacoB J/1IeKTPOHHBbIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kontponbubsl | IIpakTHueckue
NPOrpaMMBelI Bcero oOpa3oBaTe/bHbIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1.BenjecTtBo U xXuMn4yecKue peakniuu
11 [ToBTOpEHMe U yriybeHre 3HAaHUN c 1 bubmoteka LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1o OcHOBHBIE 32aKOHOMEPHOCTH XUMUUECKUX 4 Bubmoreka LIOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKas AUCCOLMaLs. 3 1 1 bubmoreka IIOK
’ XHWMHUUeCKHe peakijiy B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no paspeny 17
Pazpgen 2.HemeTa /uibl M UX COeUHEHMS
51 OO0111ast XapaKTeprUCTHKa XUMUYECKIX 4 1 bubmoteka LIOK
’ seMeHTOB VIIA-rpymrsl. ['aoreHst https://m.edsoo.ru/7f41a636
OO0r11ast xapaKTepuCTHKa XMMAYeCKUX
2.2 snemMeHTOB VIA-rpymrsl. Cepa u eé 6 bubmmotexa IOK
' PyTHL. ©€p https://m.edsoo.ru/7f41a636
COeZIMHeHUsI
OO011ast xapaKTepuCTHKa XUMUYeCKHX
2.3 snemeHToB VA-rpynmnsl. A3oT, dochop u ux 7 1 Bubmorexa IOK
) PYTHTBL. ’ P https://m.edsoo.ru/7f41a636
COeZIMHEeHUs
OO0r11ast xapaKTepUCTHKA XUMUYECKUX Butf OK
24 seMeHTOB IVA-rpynmsl. Yriepos v 8 1 2 uommoreka 1|

KPEMHHﬁ N X COeJrHeHud

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




Wroro nio pasgeny 25
Pazpgen 3.MeTa/iibl U UX COeJUHEHUS
N Bbubmoteka LIOK
3.1 Obue cBoiCTBa MeTaI0B 4 https://m.edsoo.ru/7f41a636
. bubnmoreka IIOK
3.2 BaykHelie MeTalibl U UX COeIMHEHUS 16 https://m.edsoo.rw/7f41a636
Wtoro no pa3zpeny 20
Pa3pen 4. Xumus 1 oKpyxarwuias cpeja
4.1 BelniectBa 1 MaTepuasibl B JKU3HU Ye/IOBEKa 3 Bubmorexa IOK
) 1 p https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
Pe3epBHOe Bpemsi 3 Bubmotexa IOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




ITIOYPOYHOE IVNTAHUPOBAHUE

8 KJIACC
Ko/muecTBo yacoB JJIeKTPOHHbIE
Hara
No uucdpoBbie
Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4Y€HH
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI padoThI A
pecypchbl

1 [Ipegmet xvimuu. Poib XMMUU B JKU3HU 1 Bbubmmoreka IIOK
yesioBeka. Tesia ¥ BelljecTBa https://m.edsoo.ru/ff0d210c

2 [TonaTtue o MeToax MO3HAHKS B XUMHU 1 bubmorexa OK

A https://m.edsoo.ru/ff0d227e
[MTpakTrueckast pabota Ne 1 «IIpaBuna

3 paboThI B 1ab0OpPaTOpyu M MIPUEMBI 1 Bbubmmoreka IIOK
obOparieHus ¢ 1a60paTOPHBIM https://m.edsoo.rw/ff0d23dc
obopyioBaHHEM»

4 YucTeie BemjecTBa U cMecu. CiocoObl 1 Bubmumoreka LIOK
pasjeneHusi cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckast pabora Ne 2

5 «Pa3nenenue cMmeceii (Ha ripumepe 1 bubmmorexa OK

2 . p P https://m.edsoo.ru/ff0d28c8
OUMCTKY TIOBAPEHHOMW COJIN)»
bubmoreka LJOK
6 ATo osne 1
TOMBLH MOJIERYIRT https://m.edsoo.ru/ff0d2a6c

7 XHUMUUeCKUEe 3/IeMeHThI. 3HaKU 1 bubnuoreka LIOK
(cMMBOJIBI) XUMUUECKUX 37IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U C/10)KHBIE BelllecTBa 1 bubmmorexa OK

P . https://m.edsoo.ru/ff0d2a6c
Bbubmoreka LIOK
9 ATOMHO-MOJIEKYJISIDHOE yUueHue 1 nommorexa L

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BelleCTB.

bubnuoreka IIOK

10 Xumuueckas popmyJia. BajeHTHOCTb
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUUECKUX 3/IEMEHTOB
1 OTtHOCUTe/IbHas aTOMHas Macca. bubmoreka LIOK
OTHOCUTe/IbHAas MOJIeKy/IsIpHas Macca https://m.edsoo.ru/ff0d323c
1 MaccoBasi 0151 XUMUYeCKOro Bbubmmoreka IIOK
3JIeMeHTa B COeJUHeHUU https://m.edsoo.ru/ff0d350c
13 Komnuectso Beltjectsa. Moiib. Bubmoreka LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Pusnueckre U XUMHUUYECKUe sIBIeHUS. bubnuoreka LIOK
XuMHUUYecKasi peakLus https://m.edsoo.ru/ff0d37fa
15 IIpy3HaKu U yci10BUs NIpOTeKaHUA bubmmoreka IIOK
XUMHYECKUX peakiyi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEeHHs MacCChl BelleCTB. bubmoreka IIOK
XrMHUUeCKue ypaBHeHUst https://m.edsoo.ru/ff0d3b88
Boiuncienust KonmuecTBa, MacChl
17 Bell[eCTBa [0 YpaBHeHUAM XUMUYECKUX bubmorexa OK
N . P https://m.edsoo.ru/ff0d5708
peakLui
Knaccudukanys XxuMruecKux peakLyn
ukary pearti Bbubmmoreka LIOK
18 (coenvHeHus, pa3oXKeHUs,
https://m.edsoo.ru/ff0d3f34
3aMelreHus], 0OMeHa)
M. B. JIoMOHOCOB — yU&HBIii-
19 sHIMK/Ioneauct. ObobIeHue u bubmmorexa OK
H AMCT. Hj https://m.edsoo.ru/ff0d40c4
cuCTeMaTH3aLus 3HaHUU
20 KontponbHas pabora Nel 1o Teme bubnmoreka IIOK
«BelecTBa ¥ XMUMHUYeCKHe peakLun» https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cmech razos. CocraB bubnuoreka IIOK

BO37yXa. Kuciopog — 37eMeHT U

https://m.edsoo.ru/ff0d448e




nipoctoe BelijecTBO. O30H

du3nuecKre U XUMHUYeCKHe CBOMCTBA

bubmmoreka IIOK

22
KHCII0POJA (PEaKLAH OKHCIIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTre 06 okcugax
Crioco6bI TosTyueHust KUCI0po/ia B
23 nabopaTopuy U MPOMBIITUIEHHOCTH bubmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue Kuciopoza
TenioBoit 3¢ ek XxuMHUUeCcKon
24 peakiuy, IIoOHATHE O Bubmumoreka LIOK
TEePMOXUMUYECKOM YpaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHZ0TEPMUYECKUX PeaKLHsIX
ToruBo (Hed Tk, yroib U MeTaH).
25 3ar H3He}EHed;o3 yxa Croco0bI ero Bubmiorexa IOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
Tipe/JOTBpalleHust
[TpakTrueckast pabota Ne 3 110 Teme
26 «[TonmyueHue u cobrpaHue KUcCI0poa bubmmorexa OK
y o P POAa, https://m.edsoo.ru/ff0d4ae2
V3yyeHue ero CBOMCTB»
97 Bopopoa — snemeHT v ripocToe bubmoreka IIOK
BelecTBO. HaxosxzaeHue B Tipupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckre U XMMUUECKHe CBOMCTBA bubmoreka LIOK
Bogopoza. [IpumeHeHnue Bomopoja https://m.edsoo.ru/ff0d4dd0
29 [ToHdaTHE 0 KHCJ/IOTaX U COMSIX bubmiorexa OK
https://m.edsoo.ru/ff0d50d2
30 Crioco06bI 1osTyueHHst BOZIOpo/ia B bubmoreka LIOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckast pabora Ne 4 110 Teme
BubmoTeka [IOK
31 «[TonmyueHue u cobrpaHue BoJOPO/a,

V3yueHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4{42




MonsipHbiii 00bEM Ta30B. 3aKOH

bubmmoreka IIOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
BbIuncienus: 00b6Ma, KOIMUeCcTBa
33 BellleCTBa rasa 1o ero u3BeCTHOM Bubmotexa OK
m . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIeCTBA UK 00bEMY
Beruriciienust 06 5EMOB ra3oB 10
34 aBHEHUIO peakl[Mi Ha OCHOBe 3aKOHa bubmorexa OK
yp . peart . https://m.edsoo.ru/ff0d5708
00BbEMHBIX OTHOIIIEHUH ra3oB
35 ®du3uyecKre U XMMHUYeCKre CBOKMCTBA Bubmumoreka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [ToHsiTre 06 bubnuoreka LIOK
WHUKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputess. HacblljeHHbIe
37 v HAEHaCbIPEHHbI]Z aCTBOPBI MU;CCOBEIH Bubmiorexa [JOK
0 P PPl https://m.edsoo.ru/ff0d5b40
[l0J1s1 BellleCTBa B pacTBope
[Mpaktryeckast pabora Ne 5 o Teme
38 «[IpurorossieHre pacTBOpPOB C bubmoreka LIOK
orpeeIEHHOW MacCOBOM fjoJiel https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BellecTBa»
39 KonrposnbHast pabota Ne2 1o Teme bubmoreka LIOK
«Kucnopoa. Bogopog. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcufpl: cocTaB, KaccuduKarus, Bbubmmoreka LIOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue u XUMHUUeCKHe CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U aM()OTePHBIX Bubmaorexa IOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/I0B
42 OcHoBaHus: COCTaB, KaccurKaLys, bubnuoreka IIOK

HOMEeHK/IaTypa

https://m.edsoo.ru/ff0d67ca




HonyquHe 1 XMMHMUYeCcKHe CBONCTBa

bubmmoreka IIOK

43
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTaB, kKnaccudukaiys, bubmoreka IIOK
HOMeHKJ/1aTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHvie u XMMUYeCcKue CBOKCTBa Bubmioreka IIOK
KUC/IOT https://m.edsoo.ru/ff0dfee2
Cosu (cpegHue): HOMeHK/AIaTypa,
(cpepime) P bubmoTeka [IOK
46 CIIOCOOBI IOy YeHHUs, XUMUUECKHe
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckasi pabota Ne 6. Pertierne
47 9KCIIepUMEHTA/IBHBIX 3a/jau 10 Teme bubmoreka LJOK
«OCHOBHBIE K/1aCChl HEOPTaHUYECKHX https://m.edsoo.ru/00ad9b7c
CcoeIUHEeHU»
48 I'eneTnyeckas CBA3b MEX/Y K/1acCcaMu bubmoteka LIOK
HeopraHuYeCcKux coeMHeHU https://m.edsoo.ru/00ad9a50
bubnuoreka IIOK
49 O600111eHMe U CUCTeMaTH3alusl 3HaHUM
HISHHE 1 CHCTEMATHIARIA SHAHIR https://m.edsoo.ru/00ad9cb2
KonTponbHast paboTa Ne3 110 Teme
50 "OCHOBHBI€ KJIaCChl HEOPraHUYeCKUX Bubmiorexa [JOK
. P https://m.edsoo.ru/00ad9ela
CoeJMHEeHUU
[TepBble MOMBITKYU KacCUUKALIUU
51 XUMHUUYEeCKUX 37ieMeHTOB. [loHATHe O Bubmorexa OK
) https://m.edsoo.ru/00ad9ffa
rpyInax CXOAHbIX 3JIEMEHTOB
[Teproanueckuii 3aKOH U
52 [Teprogrueckasi cicTeMa XUMUUECKHUX Bubmorexa [JOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /. 1. MeHnzieneeBa
bubmoreka IIOK
53 [Tepuoapl, rpynmnsl, OArPYIIIbI 1

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




CTPOEHI/IE aroMoB. CocTaB aTOMHBIX

bubmmoreka IIOK

54
sanep. Y30Torbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 000/109€eK
55 aToMOB 3/ieMeHTOB [leproanueckoi Bubmotexa OK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl [I. 1. MenpeneeBa
XapakTeprCTHKa XUMUUeCKOTr0
56 3J/IeMeHTa 110 ero MOJIOKEHHUIO B bubmmoreka [IOK
[Teproguueckori cucreme 1. U. https://m.edsoo.ru/00ada824
MenpgeneeBa
3Hauenue [leprogrueckoro 3akoHa J/ist
57 pasBUTUA HAYKU U NpakTUKU. [1. W. Bubmioreka IIOK
MeHnpeneeB — yuéHbll, nlejaror v https://m.edsoo.ru/00ada96e
rpaKJaHuH
58 OJIEKTPOOTPHLIATEIbHOCTh aTOMOB bubmoteka LIOK
XUMHUUECKUX 3/IeMeHTOB https://m.edsoo.ru/00adaab8
Bubmmoreka LIOK
59 MouHag xumunueckas CBsi3b nomorexa L
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosisgpHas XuMuueckas bubmoteka LIOK
CBAI3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas Herno/sipHass XUMU4YecKas Bbubmoteka LIOK
CBAI3b https://m.edsoo.ru/00adaab9
bubmorteka LJOK
62 CrereHb OKucie
TEHEHE ORUCIERHA https://m.edsoo.ru/00adae28
63 OKuUCIUTe/IbHO-BOCCTAHOBUTE/IbHbIE bubmoteka LIOK
peakLuu https://m.edsoo.ru/00adb076
64 Oxuc/MTe 1 BOCCTaHOBUTEN Bubmiorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTponbHast paboTa Ne4 110 Teme bubmoreka LJOK




«CTPOEHI/IE aromMa. XvMHU4YeCKasi CBSI3b»

https://m.edsoo.ru/00adb486

66 Pe3epeHbIii ypok. O600II€HHE U 1 bubmoreka IIOK
CcrCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00adb33c
67 Pe3epeHbiii ypok. O600IIeHHE U 1 Bbubmmoreka LIOK
cucTeMaTH3aLus 3HaHUU https://m.edsoo.ru/00ad9cb2
68 PesepBHbiit ypok. Obo061eHe 1 1 bubmoteka LIOK
CHCTeMaTH3al[ysl 3HaHUMN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O0 68
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9 KV/IACC

Ko/muecTBo yacos I JJIeKTPOHHBIE
ara

No uudpoBbie

Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4Y€HH
n/n Bcero o0pa3oBarTe/IbHbIE

paboTbI paboThI A
pecypchbl

[Teproaruecknii 3aKOH.

1 [Mepuoanueckas cuctema 1 Bbubmmoreka LIOK
XUMUYeCKUX 371eMeHToB /[]. U. https://m.edsoo.ru/00adb59e
MeHeneeBa
3aKOHOMEpPHOCTH B U3MEeHeHUHU

N bubmoTeka [IOK
2 CBOWCTB XMMHUUYECKUX 3/IEMEHTOB 1
B https://m.edsoo.ru/00adb6b6
TepPBbIX TPEX MEepUOZIOB

3 Knaccudukarysi 1 HoMeHK/aTypa 1 bubmoreka LJOK
HeopraHuuyeCckux BellecTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUeCKOW CBSI3U U TUIIBI 1 BbubmoTeka LIOK
KPUCTA/VIMYECKUX PerlféToK https://m.edsoo.ru/00adbac6
KontpospHast pabota Nel o Teme

5 «[ToBTOpeHue u yriybaeHre 3HaHUNA 1 1
OCHOBHBIX pasziesioB Kypca 8 Kiacca»

6 Krnaccudukaryss XuMuueckux 1 bubmmoreka [IOK
peaki1ii 0 pa3/InyHbIM ITPU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiITME O CKOPOCTH XUMHUUECKOU

bubmoTeka [IOK
7 peakuuu. [TIoHATHE O TOMOTeHHBIX U 1
https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLnsax

8 IToHsiTHE O XUMHUUECKOM PaBHOBECUM. 1 bubmoTeka [IOK
@DaKTOophbl, BJIMAIOLME Ha CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKOM PeakLMy Y T0JI0KEeHUe




XUMHNYECKOI'o0 paBHOBeCHUA

OKMC/IUTe/IbHO-BOCCTaHOBUTEILHBIE

bubmoreka IIOK

9
peakLuu https://m.edsoo.ru/00adcade
Teopusi 3/1eKTPOIMTUUECKON
10 nccoranuy. CUIbHbIE U cy1adble Bubmiorexa IOK
A Hanu. https://m.edsoo.ru/00adcd68
3/1eKTPOJTUTBI
11 HMoHHbIe ypaBHeHUd peakLui Eubmiotexa LIOK
yP peaK https://m.edsoo.ru/00add448
XUMHUecKre CBOUCTBA KHUC/IOT U
12 OCHOBAHWI1 B CBeTe IpeaCcTaB/IeHUN Bubmiorexa IOK
pv,E[ https://m.edsoo.ru/00add5d8
00 3/IeKTPOJIUTHUECKOU AUCCOLUAI[UH
XUMH4UecKue CBOMCTBA COJiel B CBeTe
13 peCcTaBjaeHuii 00 Bubmiorexa LIOK
PeA . https://m.edsoo.ru/00add8b2
371eKTPOJIMTUYECKOM JUCCOLUALINU
14 IMToasATHE O TUAPOIU3E Coel Bubmiorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o00611eH1e ¥ CHCTeMaTH3aLUsT bubnuoreka LIOK
3HaHUN https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «PelieHue 3KCriepuMeHTaIbHbIX Bubnorexa LIOK
p https://m.edsoo.ru/00addbfa
3aau»
KonTponbHas pabota Ne2 110 Teme
17 «DJIEKTPOJIUTUUECKAas JUCCOoLUaIIUA Bubmiorexa LIOK
p A LA, https://m.edsoo.ru/00addec0
XUMHUYECKHe peakLiuM B paCTBOpax»
OO0111as1 XapaKTepPUCTHKA FaJIoreHOB.
18 XUMHUUYeCKHUe CBOMCTBA Ha IpuMepe Bubmiorexa HOK
p p https://m.edsoo.ru/00addfe?
XJj10pa
19 Xnoposogopog. CossiHast KUC/IOTa, bubmoreka IIOK




XUMHYeCKHe CBOfICTBa, nojyueHue,
IMpUMEHeHne

https://m.edsoo.ru/00ade104

[MpakTryeckast pabora Ne 2 o Teme

bubmmoreka IIOK

20 «ITomyueHue cOMSTHOM KUC/IOTRI,
y . . https://m.edsoo.ru/00ade348
v3y4yeHue eé CBOWCTB»
BblunciieHust o ypaBHeHUsIM
21 XUMHUYECKUX peaklyi, eciv OfUH U3 bubmorexa OK
PeARHHH, A https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
99 OO0111ast XapaKTepUCTHKA 37IEMEHTOB Bubmioreka IIOK
VIA-rpynrisl https://m.edsoo.ru/00ade64a
AnnoTponHbie MogU(bYKALIN CEPHI.
73 Haxo»k/jeHre cepbl U eé coeIMHeHUM bubnuoreka LIOK
B IIpUpo/ie. XMMHYeCKUe CBOMCTBA https://m.edsoo.ru/00ade64a
cepsbl
24 CepoBoziopoJi, CTpOeHue, bubnuoreka IIOK
(busnyeckre ¥ XMMUYeCcKre CBONCTBa https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUC/IOTAa,
25 (buznyeckre ¥ XUMUYeCKre CBOMCTBA Bubmiorexa [JOK
’ https://m.edsoo.ru/00adea28
TIpUMeHeHue
XUMHUUeCcKHe peaklvy, jiexxallye B
OCHOBe TPOMBIIIJIEHHOTO Criocoba
%6 T0JIyYeHHsl CEPHOM KUC/IOTBI. bubmioreka LIOK
XHUMHUUeCKoe 3arpsi3sHeHne https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpefibl CoeIMHEeHUSIMU
cepbl
27 BoiuriciieHre MacCcoBOM /1011 BbIX0/ia bubnmroreka LJOK
MPOJYKTa peakLiuu https://m.edsoo.ru/00adec8a
28 OO0r1ast xapaKTepuCTHKA 37IEMEHTOB bubmoreka LIOK




VA-rpymrbl. A30T, paclipoCTpaHeHUe
B MpUpoJie, pu3nueckre u
XUMHUUEeCKHe CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHUaK, ero ¢usnueckre u

bubmmoreka IIOK

29 XUMHUUeCKUe CBOMCTBA, ToJTydeHre 1
y https://m.edsoo.ru/00adf004
rpUMeHeHHe
[NpakTrueckast pabota Ne 3 o Teme
30 «ITonyueHvie ammuraka, u3yueHue ero bubmorexa OK
~ y » 13y https://m.edsoo.ru/00adf180
CBOUCTB»

31 A30THast KAC/IOTa, eé (usnueckue Bubmoreka IJOK
XUMHYECKHe CBOKMCTBA https://m.edsoo.ru/00adf306
Vcnosib30BaHre HUTPATOB U CoOJiel
aMMOHUS B KaueCTBe MUHepPaTbHbIX

32 oOpeHuil. XumMuueckoe Bubmiorexa IOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsisHeHue OKpY’Karolleil cpefibl
COeJJMHeHUsIMU a30Ta
®docpop. Okeug pocgopa (V) u

33 (bocg)o pHaH Kan(i)Ta q)(blfm(quKHe u Bubmorexa [JOK

P L https://m.edsoo.ru/00adf68a
XUMHUUeCKUe CBOMCTBA, MoyyeHre
Wcrnonb3oBanue docdatos B

34 KauecTBe MUHepaJIbHBIX y00peHuH. bubnmoreka IIOK
3arpsi3HeHUe MPUPO/IHOM Cpe/ibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrinepoa, pacipoCTPpaHEHUE B

35 rpu E 'g (I;maHIIJJeCKIIJ/Ie Y XUMUYEeCKHe Bubmorexa OK

P P Aes https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcupsl yraeposa, ux pusnueckue u bubmoreka IIOK

XUMUUYECKUe CBOMCTBA.

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




OKosiornyeckre mpoOieMsl,
CBsi3aHHbIe C OKcuIoM yriepoga (IV)

37 YronbHas KUCJ/IOTa U e€é COJIU Brbmorexa LIOK
https://m.edsoo.ru/00ae006c
[MpakTryeckast pabora Ne 4 o Teme

18 "[losiyyeHue yryieKMc/aoro rasa. bubmmoreka IIOK
KauecTBeHHasl peakijysi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBOHaua/IbHbIE TIOHSATHUS 00
39 OpraHHuuecKuXx BelllecTBax Kak O Bubmaorexa [JOK
p . https://m.edsoo.ru/00ae054e
COeJIMHEeHUSIX yraepo/a
40 Kpemuuii u ero coenuiHeHUsI Bubmaorexa [JOK
P A https://m.edsoo.ru/00ae080a
[Mpaktryeckasi pabora Ne 5. PeiieHne

41 9KCIIep¥MEeHTa/IbHBIX 3a/au I10 TeMe bubmoreka LIOK
«BaykHel1e HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
CcoeIMHeHUS»

KontpospHast pabota Ne3 o Teme
42 «BayknHelne HemMeTaIbl U UX Bubmaorexa [JOK
https://m.edsoo.ru/00ae0el18
COeIMHeHUS»
OO0111ast XapaKTepUCTHKA XUMUYECKIX
3/IeMEeHTOB — MeTaJlJIOB.

43 Mertannvueckas CBsi3b U Bbubmmoreka IIOK
MeTa/I/InuecKas KpUcTayinuyeckas https://m.edsoo.ru/00ae103e
peméTrka. @usnueckure CBOKWCTBA
MeTa/l/IoB

44 XyMHUUeckre CBOMCTBA MeTaJlioB. bubmoreka IIOK

OIeKTPOXUMUUECKUM PSJ]

https://m.edsoo.ru/00ael156




HaHpFDKEHI/Iﬁ MeTaJ/1I/IOB

O61mue crioco6bl TTOTyueHust
MeTa/uioB. CrijiaBbl. BbIUKMC/IeHNs 110

45 aBHEHUSIM XUMHUYECKUX peakLui Bubmaorexa [JOK
P DeArHIH, https://m.edsoo0.ru/00ae1156
eC/IM OIUH U3 peareHTOB COZepKUT
rpuMecu
46 IToHATHE 0 KOPPO3UU MeTa/l/IoB Bubmaorexa [JOK
PP https://m.edsoo.ru/00ae1278
bubnuoreka IIOK
47 e/I0YHble MeTalIbl
t https://m.edsoo.ru/00ae14b2
48 OKcuzbl ¥ TUAPOKCU/bI HATPUS U bubmmoreka IIOK
Kayiusa https://m.edsoo.ru/00ae14b2
49 [TleslouHO3eMesIbHbIE MeTasulbl — bubmoreka LIOK
KaJ/IbLIUM U MarHui https://m.edsoo.ru/00ael5e8
50 BakHelillive coeMHEHUS KasbLUs Bubmorexa OK
A H https://m.edsoo.ru/00ael5e8
51 O06o00111eHMEe U CUCTeMAaTH3al[Us
3HaHWUM
59 JKécTKoCTh BOJIBI M CITOCOOBI eé Bbubmmoreka LIOK
yCTpaHeHUs https://m.edsoo.ru/00ae1886
[MpakTryeckas pabora Ne 6 o Teme
53 "JKECTKOCTH BOZbI U METO/bI eé Bubmiorexa IOK
. A A https://m.edsoo.ru/00aelae8
yCTpaHeHUst
54 ATEOMUHI BbubmoTeka LIOK
https://m.edsoo.ru/00aelc64
ec AmMdoTepHbIe cBOICTBa OKCHU/IA U bubmoteka LIOK
TUPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneszo bubmoTeka LIOK




https://m.edsoo.1ru/00ae1d86

OKcuibl, TUIPOKCU/BI U COJU Kejie3a

bubmmoreka IIOK

>7 (IT) u >kene3a (III) https://m.edsoo.ru/00ae35e6
cg O6o6LHeHHe Y CUCTeMaTH3al[|s
3HaHUM
[MpakTrueckast pabota Ne 7. Perienue
59 3KCIIepUMeHTabHbBIX 3a/au [0 TeMe Bbubmmoreka LIOK
«BaxkHeumme MeTanIbl U UX https://m.edsoo.ru/00ae3de8
COeJUHEHUSI»
BbruriciieHusi o ypaBHeHUsIM
XUMUUECKUX peakLvii, ec/id OJIUH U3
60 peareHTOB /laH B U30bITKe WU Bbubmmoreka LIOK
COZlep>XUT NpUMecH. BrrurciieHus https://m.edsoo.ru/00ae1750
MacCCOBOM 10/ BbIXO/a MPOAYKTa
peakLumn
61 O06o00611IeH1e ¥ CCTeMaTH3aLs
3HaHUMU
KonTponbHas pabota Ne4 110 Teme
62 «BaxkHei1111e MeTalIbl U UX
COeJUHEeHUS»
63 BerrjectBa 1 MaTepuasel B bubmuoreka IIOK
TIOBCEeIHEBHOM »KM3HU Ue/IoBeKa https://m.edsoo.ru/00ae3f50
64 XHWMHUUeCKoe 3arpsi3HeHre bubmoreka LIOK
OKpY’Karollleid cpefibl https://m.edsoo.ru/00ae4270
65 Ponb xvMuu B pelieHuu Bubmioreka IIOK
9KOJIOTUYeCKUX TPod/ieM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIii ypok. Obo61meHMe 1 bubmoteka LIOK

crcTeMaTH3alys 3HaHUM

https://m.edsoo.ru/00ae0d0a




67 Pe3sepBHbiii ypok. O606111eH1e U 1 bubmmoreka IIOK
crCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O60011IeHHEe U 1 bubmoreka IIOK
cHCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECITEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

Xumwst. 8 knacc/T'abpuensia O.C., Octpoymos U.I'., Cnagkos C.A, V3maTenscTBO
«IIpocBenjeHney;

Xwumusi. 9 knacc/T'abpuensa O.C., Octpoymos I.I'., Cnagkos C.A, V3gatenscTBo
«IIpocBenjeHney;

METOINYECKUE MATEPUAJIbI JIAYUUTEJIA

T'abpuensiH, O. C. Xumusl. 8 K1acC: KOHTPOJIbHBIE U TTpoBepouHklie paboTel O. C.
["abupuensH u 1p. - M.: [Ipoda, 2003.

T'abpuensiH, O. C. Xumus. 8 knacc: pabouast TeTpajib K yuebnuky O. C. 'abpuensHa O. C.
IabpuensiH, A. B. furykoea. - M.: [Ipoda, 2007.

DN ®POBLIE OBPA3OBATEJ/IBHBIEPECYPCBI 1 PECYPChI CETA

MHTEPHET

MynbTUMeuiiHbIe 00pa30BaTe/TbHbIE PECYPCHI.
http://www.chemnet.ru
INazeTa «XuMusi» U cauT /51 yunresisi «$ Ay Ha ypok xumuu» http://him.1september.ru.

Envnas konnekuus LJOP: [TpeameTHas Kosiekuus « Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
OrnekTpoHHasi 6MbMoTeKa yueOHBIX MaTepHUaoB 10 XMMUH Ha roptaie Chemnet.


http://rushim.ru/books/books.htm
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/
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