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IMOSACHUTEJ/IBHASA 3AIIMCKA
Pabouast mporpaMmMa Kypca «Xumusi» st 8-9 KaccoB (fajee 1o TEKCTY - Mporpamma) siBjsieTcsi KomroHeHTOM OcCHOBHOW 00Opa3oBaTenbHOU
rporpamMMbl OCHOBHOTO 0061jero obpazoBanusi MAQOY COIIl Nel «ITonmudopym», KoTopasi papaboraHa Ha ocHoBe PezepasbHON 0Opa3oBaTebHOM
TIPOrpaMMbI OCHOBHOTO 00111ero ob6pa3oBaHusi, ogobpeHHor DeepabHBIM yueOHO-MeTOANMYeCKUM 00beilnHeHreM 110 001eMy obpa3oBaHuio OT 18 mast
2023 r. u yTBep>KAeHHOU rprKa3oM Munnpocseliienuss Poccun ot 18.05.2023 Ne 370.
[Tporpamma pa3paboTaHa Ha OCHOBe TpeOOBaHWI K pe3ysbTaTaM OcBoeHHMss OCHOBHOI 0Opa3oBaTesbHOM MpOrpaMMbl OCHOBHOTO 0OIIiero
obpa3zoanuss MAQOY COIII Nel «IToscdopym» € yueToM IporpaMM, BK/TIFOUEHHBIX B e CTPYKTYPY.

[Tporpamma 1o XMMHM Ha YPOBHe OCHOBHOTO 00Ijero oOpa3oBaHMs COCTaB/IeHa Ha OCHOBe TpeDOBaHWI K pe3ysibTaTaM OCBOEHHS] OCHOBHOMN
obOpa3oBaTe/IbHOM TpOrpaMMbl OCHOBHOT'O 00I1jero obOpa3oBaHus, mipefcTaBieHHbIx B @I'OC OOO, a Takke Ha OCHOBe paboueli Mporpammbl
BOCITUTAHUS IIKOJIbI ¥ C YUYETOM KOHLIETILIUH MTPerojaBaHus yuebHoro mpeamMera «X1UMHs» B 00pa3oBaTe/IbHbIX OpraHu3aisax Poccuiickoit dezepariiu.

[TporpaMma TO0 XWMUHM [JaéT TIpeACTaBleHHe O IesisiX, o0Iel crparernd o0ydeHHs, BOCTIMTAHUS W Pa3BUTHs OOYYAIOIIUXCS CPeACTBaMHU
yueOHOTO TIpeiIMeTa, yCTaHaB/IMBaeT 00s13aTesibHOe TIpeIMETHOe CO/iep>KaHKe, TIpelyCMaTpUBaeT pacripe/ie/ieHre ero o KjaccaM U CTPYKTYPHUPOBaHUe
Mo pasjesaM W TeMaM IpOrpamMMbl TI0 XWMWH, OTIpejie/isieT KOJMYeCTBeHHbIe M KaueCTBEHHbIE XapaKTePUCTHUKU COjlepKaHUsl, PeKOMEeH/IyeMYyro
TMOC/IeZI0BaTe/IbHOCTh M3YYeHUs] XUMHUA C YYETOM MEXKIIPeAMETHBIX W BHYTPUIIPEIMETHBIX CBsi3eld, JIOTUKM Y4eOHOTrO Tporecca, BO3PacTHBIX
ocobeHHOCTeM O0OydarolMXCsi, OmpeZesisieT BO3MOXKHOCTH TIpeAMeTa /s peasv3aluu  TpeboBaHMN K pe3yiabTaTaM OCBOEHHSI OCHOBHOM
obpa3oBaresibHOM MMPOrpaMMbl Ha YPOBHE OCHOBHOTO 00111ero oOpa3oBaHus, a Takke TpeOOBaHMI K pe3y/bTaTaM 00y4eHHs] XMMUHM Ha ypPOBHe LieJieit
M3yueHus MpeiMeTa U OCHOBHBIX BUZIOB yueOHO-TI03HABATeTbHOM [IesITe/TbHOCTH 00yuaroIerocsi o 0CBOeHHI0 yuebHOTo Co/iepKaHMs.

3HaHWe XMMHU CITY)KUT OCHOBOH //1si POPMHUPOBAaHUSI MUPOBO33peHUsT 00YyJaroIlerocsi, ero mpejCcTaBleHrui 0 MaTepruaJbHOM eJUHCTBE MHUPa,
BaOXHYIO pOJIb UTParOT (hOpMHUpPyeMble XWMHEH TIpeACTaBeHHsI O B3aWMOTIPEBPAIlleHUsIX SHeprud U 00 BOJIONMU BeL[eCTB B TPUPOJE, O MyTIX
pelieHusi TJI00a/bHBIX TIPOOJIEM YCTOWUMBOTO Pa3BUTHSI Ue/IOBEUECTBA — ChIPbEBOMW, YHEPreTUYeCKOW, MUILEBON W IKOJOTUYeCKOW 0e30rMacHOCTH,
npo0JieM 37[paBOOXPaHEHUsI.

N3yueHue xumuu:

CIIOCOOCTBYET peanv3aliid BO3MOXKHOCTEM [jis CaMOpa3BUTHS W (DOPMUPOBAHUSI KyJ/IbTYPhbl JIMUHOCTH, €€ oOmiel u (QyHKI[MOHATbHOU
rPaMOTHOCTH;

BHOCUT BKJIaZi B (OpPMUDOBaHWE MBIIIJIEHUsT W TBOPYECKUX CIIOCOOHOCTeM OO0ydYaroluxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHON ydyeOHOM
JIesITeJTbHOCTH, SKCIIEPUMEHTA/IbHBIX W UCC/Ie[0BaTe/IbCKUX yMEHWH, HeoOXOJUMBIX KakK B TIOBCEJHEBHOW >XW3HHW, TaK W B MPOQeCcCHOHATbHOU
JeTeIbHOCTH;

3HaKOMHT CO CrerM(UKON HayuHOTO MBIIUIEHUS, 3aK/IaZIbIBaeT OCHOBBI I[€JIOCTHOTO B3TJ/Isila Ha €MHCTBO TIPUPO/bLI U UYeloBeKa, SIBISIeTCS
OTBETCTBEHHBIM 3TarioM B (hOPMHPOBaHUU eCTeCTBEHHO-HAYYHOW I'PaMOTHOCTH 00yUaroLuXCs;

Croco6CTBYeT (hOPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUSI K eCTeCTBEeHHO--HayYHBIM 3HAaHWSM, K TIPUPOJie, K Yel0BeKY, BHOCUT CBOW BKJIaZl B
9K0JIOTUYeCKoe 0Opa3oBaHue 00YJaroIIUXCsl.

laHHbIe HarpaB/ieHHsI B 00yueHUH XUMUN 00eCTieunBaroTCs CrieliuhUKON cofiep>KaHusl yueOHOTo Mpe/iMeTa, KOTOPBIN SIBJISIETCS Tefaroruuecku
a/lanTHPOBaHHBIM OTpa)keHreM 0a30BOM HayKH XUMUHW Ha OTIPeZie/IEHHOM 3Tarle e€ Pa3BUTHSI.

Kypc xumuu Ha ypoBHe OCHOBHOTO 00Iero oOpa3oBaHUs OPHEHTHPOBAaH Ha OCBOEHHE O0YYarOIIMMUCS CHCTeMbl NepBOHAYaIbHBIX TOHSITHN
XUMUH, OCHOB HEOPTraHUUeCKoW XUMHU U HEKOTOPBIX OT/AebHbIX 3HAUUMBIX TIOHSATUIM OPraHuUYeCcKON XUMUU.



CTpyKTypa cofiep>KaHusl IporpaMMbl TI0 XMMHK C)OPMUPOBaHA Ha OCHOBE CUCTEMHOTO MOAX0/1a K eé n3yueHuto. CoziepykaHue CKJIa/IbIBaeTCs U3
CUCTEMbI TIOHSITUM O XUMHUYECKOM 3JIEMEHTE W BEIIleCTBE U CHCTEMbI MIOHATHH 0 XUMUUeCKOW peakiuy. Obe 3TU CUCTeMbl CTPYKTYPHO OPTaHU30BaHbI
10 TIPUHLIUITY TI0C/IeZI0BaTeIbHOTO Pa3BUTHSI 3HAaHUM Ha OCHOBE TeOPeTHUeCKUX Ipe/ICTaB/IeHUM Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUeHHsI KaK OCHOBBI BCEI'0 €CTeCTBO3HAHUS;

— Ilepuoguueckoro 3akoHa 1. . MeH/je/leeBa Kak OCHOBHOT'O 3aKOHa XUMUHU;

— YYeHUsI O CTDOEHUH aTOMa U XUMHUUECKOU CBSI3U;

— Mpe/iCTaB/IeHUH 00 3/1eKTPOTUTHUECKOM JUCCOIMALIMH Bell[eCTB B PaCTBOpaXx.

TeopeTnyeckye 3HaHUS PaCCMaTPUBAIOTCSI HA OCHOBE 3MITUPUYECKH TIOJTYYEHHBIX U OCMBIC/IEHHBIX (haKTOB, pa3BUBAIOTCS MOC/IEI0BATEBHO OT
OJTHOT'O YPOBHSI K JPYTOMY, BBITIOJHSS (DYHKLIMK 0OBSICHEHHS U TIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH TIPaKTUYeCKOTO TIpUMeHeHUs U
TOJTyUeHUsI U3yUaeMbIX BeII|eCTB.

OcBoeHMe TIPOTPaMMBbI 110 XMMUU CIIOCOOCTBYeT (DOPMHUDPOBAHMIO TIPeCTaB/IeHUss 0 XMMHWYeCKON COCTaB/IsiFOIIel HaydyHOW KapTWHBI MHpa B
JIOTWKe eé CHCTeMHOUW TPHUPO/bI, 1[EHHOCTHOTO OTHOIIEHHsI K HayYHOMY 3HaHWIO M MeTOJaM I03HaHUs B HayKe. V3yueHWe XMMHUH TIPOUCXOJUT C
MPYBJIEYeHHEM 3HAHUI U3 paHee U3yUeHHBIX yueOHBIX peaMeToB: «OKpy»Karolui Mup», «brosorus. 5—7 Kinacch» 1 «PuU3mMKa. 7 Kjacce».

IIpy u3yyeHUU XWMUM TPOUCXOAUT (HOPMHUPOBAHMWE 3HAHWH OCHOB XMMHWYECKOH HayKd Kak 00/1acTH COBPEMEHHOTO eCcTeCTBO3HAHUS,
MPAKTUYEeCKOW JiesiTe/TbHOCTA uesioBeKa M Kak OIHOTO M3 KOMITOHEHTOB MHPOBOM Ky/bTYphl. 3aZiaua yueOHOro mpeiMeTa COCTOUT B (hOPMUPOBaHUU
CUCTEeMbI XMMUYECKUX 3HAHWH — Ba)KHEHMIINX (haKTOB, TIOHATHH, 3aKOHOB U TEOPETHUECKUX T10JI0XKEHUH, TOCTYITHBIX 0000IIeHUH MUPOBO33PEHUYECKOTO
XapakTepa, si3blKa HayKd, B TMPUOOIeHNA K HAyuyHbIM MeTOJaM TIO3HAaHUS TP WM3YUeHWM BeIeCTB M XUMUYeCKUX peaklui, B (OPMHUPOBAaHUU U
Pa3BUTHU TI03HABATE/IbHBIX YMEHWH M WX TIPUMEHEeHHWH B yueOHO-TI03HaBaTe/JIbHOW U yueOHO-MCC/ie/[0BaTeIbCKON [1eSITe/IbHOCTH, OCBOEHUM TIPaBUJI
6e3omacHOro obparieHus C BeleCTBaMU B TIOBCEHEBHOM »KU3HHU.

[Tpu U3yueHNM XMMHUK Ha YPOBHE OCHOBHOT'O 0011[ero 00pa30BaHusl BaXKHOE 3HaUeHHe TIPUOOpPe/M Takue LIe/H, Kak:

— ¢opMUpOBaHUE WHTE/IEKTYaJlbHO Pa3BUTON JIMYHOCTHU, TOTOBOM K CamMo00Opa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY TIPUHSTHIO
pelleHNH, CITOCOOHOM a/JanTUPOBAThCS K OBICTPO MEHSIIOIIMMCS YC/IOBUSIM >KH3HHU;

— HarpaB/JIeHHOCTh OOyUeHHUsI Ha CUCTeMaThUeCcKoe MpHoOIeHre 00yJaroIuXcsl K CaMOCTOSITe/IbHOU TTO3HaBaTeTbHON J1eSTe/TbHOCTH, HayYHbIM
METO/iaM TI03HaHus1, POPMHUPYIOIIMM MOTHUBAIUIO U Pa3BUTHE CIIOCOOHOCTEM K XUMHU;

— obecrieyeHre yCI0BUH, CIIOCOOCTBYIOIIUX MPUOOPETEHNIO0 00YUarOIIMMKICS OTbITa Pa3HOOOPA3HOM /1eTe/IbHOCTH, TIO3HAHUS U CaMOTIO3HAHUS,
K/TIOUEBBIX HAaBBIKOB (K/TFOUEBBIX KOMIIETEHI[UH ), IMEIOINX YHUBEPCaJbHOe 3HaUeHue /ISl pa3/IMUHbIX BUZIOB eATeTbHOCTH;

— (opmupoBanue o011el (HYHKIIMOHA/TBLHONW M eCTeCTBEHHO-HAayYHOM I'DaMOTHOCTH, B TOM UMC/e YMEHUH OOBSCHSITh U OL€HUBATb SIBJIEHUS
OKPY>KaroIIlero MUpa, UCTIO/b3Ysl 3HaHUSI U OTIBIT, TTO/TyYeHHbIe TPU U3yYeHUH XUMUH, TIPUMEHSITh X TIPY PellieHnd TIpob/ieM B TTOBCeJHEBHOMW >KU3HU U
TPY/IOBOM JieITe/IbHOCTH;

— (opmupoBaHue y 00y4JaroIMxcsi TyMaHUCTUUECKUX OTHOIIEHUH, TOHUMAaHUS [IEHHOCTH XUMWUECKUX 3HAHWM [ BBIPAOOTKH KOJIOTHYECKU
11e/1ec000pa3HOro MOBe/IeHNs B ObITY U TPY/IOBOM JIeATeIbHOCTH B IIeJIIX COXPaHeHMsI CBOETr0 3/0POBbsI U OKPY)Katoll[el MPUPOIHOM Cpe/bl;

— pa3BUTHE MOTHMBALIMK K 00yUYeHHI0, CTIOCOOHOCTEeM K CAaMOKOHTPOJIF0 U CAMOBOCITUTAHMIO Ha OCHOBE YCBOEHHs 00I1Ieue/ioBeuecKuX 1eHHOCTeH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MPOQM/ISi U HAalPaB/IeHHOCTH Jla/IbHENIIIero 00yueHus..

CB$3b C PABOUEN ITPOTPAMMOI BOCITUTAHUA IIIKOJIBI



Peanusaiusi BocnutatenbHOrO MOTeHLMaAa YPOKOB XUMUU (YPOUHOU [leATelTbHOCTH, ayAUTOPHBIX 3aHATUI B paMKax MaKCUMaJbHO J10MyCTUMOU
yueOHOM Harpy3Kku) MpeyCMaTpUBaeT:

- MaKCUMajibHOe HCII0/Ib30BaHWe BOCTIMTATe/IbHBIX BO3MOYKHOCTEM CojiepKaHUsi YPOKOB [isi (pOPMHUPOBaHHUSI Y 0OyUaromuxcsi poCCHUNCKUX
TPaJULIMOHHBIX [YXOBHO-HPABCTBEHHBIX U COLMOKY/IbTYPHBIX LI€HHOCTeH, POCCUIMCKOTO HCTOPUYECKOrO CO3HAaHWSI Ha OCHOBE HCTOPHUYECKOro
TIPOCBeILeHUs; T000P COOTBETCTBYIOIIEr0 COZiepyKaHHtsl YPOKOB, 3a/laHuM, BCTIOMOTaTe/IbHbIX MaTeprasioB, PO0/IeMHBIX CUTYaLMH i 00CYyK/IeHUH;

- BK/IIOUEHHUe B COZlep>KaHHe YPOKOB Lie/ieBbIX OPUEHTHPOB pe3y/bTaTOB BOCIUTAHUS, UX YUeT B OIpe/ie/leHUH BOCIIUTATe/bHbIX 3a/lau YPOKOB,
3aHATUI;

- BBIOOP METO/|0B, METO/WK, TeXHOJIOTHM, OKa3bIBAIOIMX BOCIUTATE/JbHOE BO3/€MCTBHME HAa JMYHOCTH B COOTBETCTBUM C BOCHHTATeTbHBIM
uzieasioM, IeJibl0 U 3a/jlauaMi BOCITMTaHMSI, Lie/IeBBLIMU ODUEHTHpPaMH pe3y/IbTaTOB BOCIUTAHUS; peanu3allydio MPUOPUTeTa BOCIHUTAHHUSI B yueOHOM
JlesITesIbHOCTH;

- MpUBJIeYeHe BHUMaHUsI 0OyUaromnxcsi K eHHOCTHOMY acrieKTy M3yuaeMbIX Ha ypOKaXxX TpeJMeTOB, SIBIeHWH U COOBITHM, WHULIMKMD OBaHUe
00CY>KIieH1H, BEICKAa3bIBaHUM CBOETO MHEHUs1, BLIPAaOOTKM CBOET0 TMYHOCTHOTO OTHOILEHUS K M3y4aeMbIM COOBITUSIM, SIBJIEHUSIM, JIAL[AM;

- TpUMeHeHWe WHTEepaKTHUBHBIX (GopMm yueOHOUW pabOThI — WHTE/UIEKTYyaSbHBIX, CTUMYJIMDYIOIIUX T03HaBaTe/JbHYI0 MOTHBAL[UIO, UTPOBBIX
MeTOJUK, JUCKYCCHH, NAlOLIMX BO3MOKHOCTb TIPUOOPECTH OIBIT BeJeHHs KOHCTPYKTHBHOTO [Uajiora; TPYMNIOBOM pabOThbl, KOTOpasi YUUT CTPOUTh
OTHOLLIEHUS U JIeHCTBOBaTh B KOMaH/ie, ClIOCOOCTBYeT Pa3BUTUIO KPUTUUECKOT'O MBIIIIEHHS;

- moOykeHre o0yuaroIuxcsi COOJMIOAAaTh HOPMBI TIOBeJieHHWsl, TIpaBWa OOLeHWs CO CBePCTHHUKAaMW W Te/larOTMUecKMMH PabOTHUKAMH,
COOTBETCTBYIOLIME YK/Ia ly IIKOJIbl, YCTAaHOBJIEHHE U TIOJIEP>KKY J00poXKeiaTeibHON atMocdepshi;

- OpraHu3alMi0 HaCTaBHUYECTBA MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00yUaroLMXCsl HaJl HeYCTeBalIMMH 0/IHOK/IaCCHUKaMU, B TOM UKCJIe C
0cobbiMu 06pa3oBaTe/IbHBIMU TIOTPEOHOCTSIMHU, AAFOIIero 00yuaroIMMCsi COL[Ha/IbHO 3HAYUMBIN OMBIT COTPYZAHUUYECTBA U B3aUMHOM ITOMOIIIH;

- VHULMMPOBaHWe U TOAJEepXKKY HCC/Ie/l0BaTe/bCKOW /leATe/IbHOCTH O0ydaroluxcsi, TMIaHAPOBaHWe M BLIMOJHEHWEe WHAWBU/YATbHBIX U
TPYNIOBbLIX POEKTOB BOCMIUTATE/bHOUM HarlpaBIeHHOCTH.

Pe3ynbTaThl eAMHCTBA y4eOHOM M BOCIIUTATebHOW /esITeJTbHOCTH OTPa)KeHbl B pa3szesne paboueii mporpaMmbl «/IMUHOCTHBIE DPE3yJ/bTaThI
n3yueHusi yaueOHOTO mpesiMeTa « XMMUsI» Ha yPOBHE OCHOBHOTO 0011[eT0 00pa30BaHUsI».

MECTO YUEBHOI'O ITPEIMETA «X1MWSI» B YUEBHOM ITIVTIAHE

B cucrteme o0iero obpaszoBanust «XuMusi» SIBIsieTCsl 00s13aTelbHBIM yueOHBIM TIPeJMEeTOM, KOTOPBIA BXOJUT B COCTAaB MpeAMeTHOW 006/acTh
«EcTecTBeHHO-HayuHbIe TIPeIMEThI».

Cpok ocBoeHMs paboueit mporpamMmsbl: 8-9 Knacchl, 2 rofia

KonruecTBo uacoB B yueOHOM TIaHe Ha U3yueHue Tipeameta (34 yueOHbIe He/lenn)

Knacc KonunuectBo yacoB B Hefient0 | KomMuecTBO 4acoB B o/,
8 Kyacc 2 68
9 KJacc 2 68
Bcero 136




COOEPXAHUE OBYUEHUSA
8 KIIACC

[TepBoHauasnbHbIe XUMUYECKUE TOHSATHUS

[IpegmeT xumuu. Posib XMMHM B JKU3HU 4esioBeKa. XMMHUS B cucTeMe Hayk. Tesa u BelectBa. dr3nueckre CBOMCTBA BellecTB. ArperatHoe
cocTosiHue BellecTB. [IoHATHE 0 MeTo/jaX TT03HaHUS B XUMHUH. YucThle BeljecTBa U cMecH. CriocoObl pa3ziesieHust CMecei.

ATOMBI M MOeKy/bl. XuMUYecKre 31eMeHThl. CHMBO/IBI XUMUUECKHX 371eMeHTOB. [IpocThle U C/10KHBIe BeljecTBa. ATOMHO-MOJIEKYIISIPHOE
yueHue.

Xumuueckasi opMmysia. BaneHTHOCTb aTOMOB XMMHUYECKUX 371eMeHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BelljecTB. OTHOCUTeIbHAsk aTOMHasi Macca.
OTHOCHTeNbHAas MOJIeKY/IsIpHast Macca. MaccoBasi 10711 XMMUUeCKOro 3/ieMeHTa B COeZIJUHEHUH.

KomuuectBo BemectBa. Mosb. MonsipHas mMacca. B3avMocBsi3b Ko/muecTBa, MacChl M YMC/la CTPYKTYPHBIX €WHUL] BewecTBa. PacuéTsl mo
(hopMysiaM XMMUUECKUX COeZJMHEHU.

dusnyeckue U XUMUUeCKUe SIBJIeHUs. XMMHYecKasl peaklds Y eé NMpu3Hakd. 3aKOH COXPaHeHHs MacChl BellecTB. XMMUYECKHe ypaBHEHUSI.
Kraccudukaiys XuMrUueCcKHUX peakiyi (CoeIMHeHYs], Pa3/IoXKeHHs], 3aMellieHus, 00MeHa).

XVMUYeCKUM SKCTIepUMeHT:

3HAaKOMCTBO C XUMHUECKOU TTOCY/I0H, TIpaBUIaMy PaboThI B TabopaTopuu U npruémamu obpaliieHust ¢ 1abopaTopHbIM 000Py/J0BaHHEM, H3yUeHHe
U omrcaHue (HU3NUYeCKUX CBONCTB 00pa3lioB HeOPraHWMUYeCKHX BellleCTB, HabmoqeHre Gpu3rueckux (TiaBieHre BOCKa, TasHUe Jib/ja, PACTHpaHue caxapa
B CTYIIKe, KUTIEHUe M KOHJieHCalys BOJbI) U XUMUUECKHX (TOpeHHe CBeuu, MpOKa/livMBaHHWe MeJHOW MPOBOJIOKH, B3aUMOJENCTBUe Mejla C KUCI0TOM)
sIBJIeHUM, HaO/Mr0/ieHNe 1 OTMcaHKe TIPU3HAKOB MPOTeKaHUsl XUMUUeCKUX peakLiui (pas/ioxeHre caxapa, B3auMO/IeHCTBIe CePHOM KUCJIOThI C XJIOPUJOM
Oapust, pa3nioykeHue ruapokcuza Meau (II) mpu HarpeBaHWH, B3auUMO/IeHCTBHe ese3a ¢ pactBopom comu meau (IT), u3yueHue criocob6oB paszesieHus
CMeceii: C TIOMOL[bI0 MarHUTa, PUILTPOBaHUE, BhITIADUBAHUE, JUCTU/UISLIMS, XpOMaTorpadus, IpoBeJieHre OYUCTKU TIOBapEeHHOM COJH, Hab/ro/ieH e 1
OrucaHue pe3y/bTaTOB MPOBeJeHUs OMbITa, UIFOCTPUPYIOILEro 3aKOH COXpaHeHUsT MacChl, CO3[jaHue MoZesiell MojieKy (11apOCTeP>KHEBbIX).

BakHelie npesicTaBuTeNI HeOPraHUUeCKHX BeIlleCTB

Bo3nyx — cmech raszoB. CoctaB Bo3ayxa. Kuciopos — s/neMeHT U MpocToe BelllecTBO. HaxoxkeHue KWcaopoja B MpUpoje, pusnueckue 1
XUMHUUecKre cBoicTBa (peakiuu ropenusi). Okcuel. [Tpumenenne kuciaopoga. CriocoObl TIOyueHst KUCJI0po/a B 1ab0paTopyuy U MPOMBIILIIEHHOCTH.
KpyroBoport kucsopoa B ipupojie. O30H — aiioTporHas MoAu(UKaLs KUCI0poaa.

TerioBoil 3¢deKkT XuMHUeCKol peaklid, TePMOXHMMHUECKHe YpaBHeHHs, 3K30- W SHIOTepMUuUecKre peakluu. TOrMauBO: yrojib M MeTaH.
3arpsi3HeHHe BO3/lyXa, yCU/IeHHe MTapHUKOBOro 3(pdeKTa, pa3pylieHre 030HOBOI'O C/IOSI.

Bopopoa — anemMeHT u mpocToe BelrlecTBO. HaxoxxeHre Bofiopo/ia B TIpupo/e, (hu3nueckue U XMMUUYeCKHe CBOMCTBA, TIPUMEHEHHe, CIIOCO0bI
ronyuyeHus. KUcioTsl ¥ comu.

MonsipHbIii 006EM Ta30B. PacUéThl 110 XUMHUECKHUM YPaBHEHHSIM.

dusnyeckue cBoricTBa BoApl. Bosa Kak pactBopuTesnb. PacTBopbl. HacklleHHbIe 1 HEHACBIIEHHbIE paCTBOPbI. PaCTBOPMMOCTD BeLL[eCTB B BOJE.
Maccosas [0/151 BelllecTBa B pacTBope. XMMHAUYeCKre CBOUCTBA BoZbl. OcHOBaHMsA. Posib pacTBOPOB B IIPUPO/e U B )KU3HU YesioBeka. KpyroBopor BoAb! B
npupo/ie. 3arpsi3HeHHe NMPUPOAHbIX BOZ. OXpaHa U OYMCTKA NPUPOJHBIX BOJ,.

Krnaccudukarus Heoprannueckux coefiHeHui. Okcuzpbl. Knaccudukaiys okcuioB: coeobpasyroiye (OCHOBHbIE, KUCTOTHBIE, aM(bOTePHbIE) U
Heconeobpa3ytoie. HoMeHKaTypa oKcuzioB. du3nueckre U XUMUUeCKe CBOMCTBA OKCH/IOB. [losyueHre OKCH/IOB.



OcHoBanud. Knaccudukanusi oCHOBaHWM: L[EN0YM M HEpacTBOpUMbIE OCHOBaHHWs. HoMeHK/aTypa ocHOBaHMM. PU3MUecKre U XUMUUeCKUe
CBOMCTBa OCHOBaHUU. [TosyueHre ocHOBaHMM.

Kucnotel. Knaccudukaius kucnotr. HomeHknaTypa KucioT. ®usuyeckrie U XUMUUeCKHe CBOMCTBA KUC/OT. Psif akTMBHOCTU MeTa/uioB H. H.
BeketoBa. [lonyueHue KUcC/oT.

Conu. HomeHnknaTypa cosieii. @usnueckre U XuMrUuecKre CBOMCTBa cosieit. [TosiyueHue comneil.

I'eneTrueckas CBsI3b MeXAY K/JaCcCaMU HeOPraHUUeCKUX COeJUHEHUM.

XHUMUUECKUM KCIIepUMEHT:

KauyeCTBeHHOe OTpeZie/ieHre CO/Iep)KaHUsl KUC/IOpoAa B BO3/yxe, TOJydyeHHe, coOMpaHWe, pacrio3HaBaHWe W W3yueHHe CBOWCTB KHCIOPOZa,
HabJTroIeHre B3aMMO/IeMCTBUS Bell[eCTB C KMC/IOPOJOM M YCJIOBUsSI BOSHUKHOBEHMSI U TIpeKpallleHusi ropeHus (Tiokapa), 03HaKoM/ieHue ¢ obpa3siamu
OKCHZIOB U OITMCAaHWe WX CBOMCTB, TOJyueHWe, coOMpaHre, pacrio3HaBaHWe W M3yueHHe CBOWCTB BOZOpO/a (TOpeHHe), B3aUMO/IeHCTBHE BOJOPOJA C
okcugom Menu (II) (BO3MOXKHO HCMONB30BaHHE BHeOMaTepyanoB), HabsroZeHre 00pa3lioB BeleCcTB KOIMUeCcTBOM 1 MoOJb, KCCIe[OBaHHe
0Cc00eHHOCTe pacTBOpPEHHsI BeIIeCTB C pa3/IMyHONM PacTBOPHMOCTBIO, TIPUTOTOBJIEHHE PAaCTBOPOB C OTpe/eéHHON MacCOBOM /10Jieil paCTBOPEHHOTO
BeIl[eCTBa, B3aMMOZEMCTBHE BOJALI C MeTa/ulaMd (HaTpUeM M Kajibl[ieM) (BO3MOJKHO WCIIO/Ib30BaHHE BH/€OMAaTepHasiOB), MCC/efoBaHHe 00pa3lioB
HEOPraHWYeCKUX BeILeCTB Pa3/IMUHbIX K/IacCoOB, Hab/ro/eHre W3MeHeHWsi OKpPacKd WHJWKAaTOPOB B pacTBOpax KHCJIOT W IIie/louel, H3yuyeHUe
B3aumogeicTBusi okcuga meau (II) ¢ pacTBOpoM cepHOUM KMC/IOTHI, KMCJIOT C MeTasjlaMd, peaklyi HeWTpaiv3alyd, MoaydyeHre HepacTBOPUMBIX
OCHOBaHWM, BBbITECHEHHWE OJHOIO MeTas/ula [PYTMM M3 pacTBopa COJIM, pellleHue >KCIepUMeHTalbHbIX 3a7ad Mo TeMe «BakHelllue KJacchl
HeopraHuuecKux CoeZIMHeHUN».

[Tepuoanueckuii 3akoH u Ilepuoguueckas cuctema xumudeckux syiemeHTOB [I. M. MeHpeneeBa. CTpoeHue aTOMOB. XUMHUeCKasl CBSI3b.
OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE PeakLUr

[TepBble MOMBITKYA K/aacCU(MUKALMA XUMUUECKUX 371eMeHTOB. [ToHsiTMe O rpynmnax CXOJHBIX 3/IeMeHTOB (1lleJIOUHble U IIeJI0YHO3eMe/bHbIe
MeTaJuIbl, TajloreHbl, UHePTHBIE Tra3bl). DJIeMeHThI, KOTOPbIe 00pa3yroT aMbOTepHbIe OKCH/IbI U TUPOKCH/IBI.

[Tepuoguueckuii 3akoH. [Teproguueckas cucrema XuMuueckrx snemeHToB [1. V1. MenzeneeBa. KopoTkonepuozHasi U AJIMHHOTIEPUOHAs ()OPMBI
[Tepyoanueckor cucTeMbl XMMUYeCKUX 371eMeHTOB [l. V1. MeHnpgeneeBa. Ilepuogbl u rpynnel. PU3MUecKrUd CMBICI MOPSAKOBOIO HOMepa, HOMEpPOB
1Iepyo/ia U CPYIIIbI 3/IeMeHTa.

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTorbl. DieKTpoHBI. CTpOeHWe 3MeKTPOHHBIX 0007104eK aTOMOB TepBbIX 20 XUMHUYeCKHX
sneMeHTOB Ileproanueckon cucrtemsl [1. V1. MeHgeneeBa. XapakTeprCTHKa XMMUYECKOrO 3/IeMeHTa I10 ero rnosoxxeHuro B [Teproguueckon cucreme /1.
N. MeHgeneeBa.

3aKOHOMEpPHOCTHY U3MeHeHUs pPaJinyca aTOMOB XMMHUUECKHUX 3/IEMEHTOB, META/NIMYECKUX U HEMeTa/VIMUeCKUX CBOMCTB IO TPyMIaM M Mepuo/iam.

3nauenue [leproanueckoro 3akoHa U [lepuoyueckoid CiCTeMbl XUMAYECKUX 3/IEMEHTOB /ISl Pa3BUTHSI HayKu U npakTuku. 1. . MeHnpeneeB —
YUEHBIA U Ipayk/IaHVH.

Xumunyueckas cBsisb. KoBaneHTHas (1o/isipHast ¥ HemoJIsipHasi) CBsA3b. D/IeKTPOOTPULIATeIbHOCTh XUMUUECKHX 3/1eMeHTOB. VIoHHas CBA3b.

Crenenb oOkucieHUs. OKUCIUTENbHO--BOCCTAHOBUTEIbHBIE peakiuu. [Ipoieccel OKWC/IeHWss W BOCCTaHOBJeHUsA. OKucauTtend U
BOCCTaHOBUTEJIU.

XHWMHUUECKUM SKCITePUMEHT:



u3yyeHre 00paslOB BellleCTB MeTa/l/IoB ¥ HEMEeTa/UIOB, B3aUMO/IeliCTBUe TMPOKCH/A IJMHKA C PacTBOpPaMH KUCJIOT U Illesloueii, MpoBesieHue
OMBITOB, W/UTFOCTPUPYIOLUX IIPUMePhl OKUCIUTEIbHO-BOCCTAaHOBUTE/IBbHBIX peakLi (TopeHre, peakliiy pas3/ioKeH!s], COeJHeHus).

MexripeiMeTHbIE CBSA3U

Peanm3aiiysi MeXXTpeIMeTHBIX CBsi3eld TIPYM M3y4eHWH XMMUK B 8 Kijlacce OCYIIeCTBIISIETCS yepe3 HCII0/b30BaHHe KaK OOIIUX eCcTeCTBEHHO-
-HayUHbIX [MOHATUHN, TaK Y TIOHATUM, AB/ISIOLUXCS CUCTeMHBIMU [i/11 OT/|e/IbHBIX IIPeIMEeTOB eCTeCTBEeHHO--HayUHOr0 LIUK/Ia.

OO1mmye ecTeCTBEHHO--HayuyHble TIOHSITHUS: HAyuHbIA (DakT, ruWrioresa, TeOpwWs, 3aKOH, aHalIW3, CHUHTe3, KaacCU(UKaiys, TepruoJUYHOCTb,
Habmo/ieHre, SKCIIepUMeHT, MO/lelIMpOBaHue, W3MepeHNe, MO/Ie/lb, sIBJIEHHeE.

dusuka: maTtepusi, aTOM, 3JIEKTPOH, ITPOTOH, HEMTPOH, UOH, HYK/IU, U30TOIIbl, paZiMOaKTUBHOCTb, MOJIEKY/Ia, 3/IeEKTPUUeCKUH 3apsi/i, BeleCTBo,
Teso, 00bEM, arperaTHoe COCTOSIHUE BellleCTBa, ras, (pr3nyeckre BeTMUUHBI, eJUHULbI U3MepeHusi, KOCMOC, I/IaHeThl, 38637161, CoHIIe.

Buonorus: potocunTes, apixanue, buocdepa.

I'eorpadus: atmocdepa, ruzipochepa, MUHepasibl, TOPHbIe TIOPO/bI, 10/Ie3HbIe CKOMaeMble, TOI/IMBO, BOJHbIE PeCyPChI.

9 KJTACC

BemjecTBo ¥ XMMHUecKast peakLus

[Teproguueckuii 3akoH. [leproguueckas cucremMa xumuueckux ssemeHTOB [I. V1. MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEDHOCTU B
V3MeHeHUH CBOMCTB XMMHYECKHX 3/IEMEHTOB IepBbIX TPEX NepHOJ0B, Kalus, Kaiablivsg U UX COeJUHEHUI B COOTBETCTBUH C ITOJIOKEHUEM 3/IEMEHTOB B
[Teprognueckor cucTeMe ¥ CTPOEHHEM UX aTOMOB.

CrpoeHue BelljecTBa: BU/Ibl XUMUYECKOM CBSI3U. TUIbI KPUCTA/VIMUECKUX PELIETOK, 3aBUCMMOCTb CBOMCTB Bell|eCTBa OT THIa KPUCTa/I/IMUeCcKon
PELIfTKY ¥ BUJAa XUMUYECKOM CBSI3U.

Knaccudukanuss ¥ HOMeHK/IaTypa HeOpraHMuYecKuX BelllecTB. XUMHUeCKue CBOWCTBA BeLeCTB, OTHOCSLIMXCS K Pas3/IM4HbIM Kjaccam
HeOpraHUuvecKUx COoeJMHeHUM, TeHeThYeCKas CBsI3b HeOpraHMUeCKHx BellecTB.

Knaccudukanus xuMUueckux peakLyid M0 pas/WyHbIM MNpH3HaKaM (110 YMC/Iy M COCTaBy y4yaCTBYHOIIMX B peakl[MM BeIlecTB, MO TeNJI0BOMY
3¢deKTy, M0 U3MEHEHUIO CTerleHel OKWUC/IeHWs XUMUYEeCKHUX 3/IeMEHTOB, 0 00paTMMOCTH, 10 y4YaCTHIO KaTajau3aTtopa). JK30- U SHAOTePMUYECKHUe
peakLuy, TepMOXUMUYeCKUe YDaBHEHUS.

[ToHsiTHE O CKOPOCTH XUMHUECKOW peakuyu. [ToHsiTie 00 0OpaTUMBIX M HEOOpPaTUMBIX XMMHUYECKMX peakiusx. [IoHSTHe O TOMOTeHHBIX U
reTeporeHHblx peakuysx. [Ionstue o kartamuse. IloHATHe O XMMHWUYECKOM paBHOBeCHU. DaKTOpHBI, BAMSAIOLME HAa CKOPOCTb XUMHYECKOW peakLUd 1
TI0JIOKeHHe XMMUUeCKOr0 paBHOBECHSI.

OKUC/IMTe/IbHO-BOCCTAHOBUTEJIbHBIE PeaKLMM, 3J1eKTPOHHBINA 0alaHC OKWC/IMTEe/bHO-BOCCTAHOBUTEMBbHOM peakiuu. CocTaB/ieHHe ypaBHeHUM
OKHC/TATE/TbHO--BOCCTAHOBUTE/IBHBIX PeaKIUii C UCII0/Ib30BaHUEM MeTOo/ja 3IeKTPOHHOTO OaaHca.

Teopusi 3/1€KTPOJIMTUYECKOW [UCCOLMALMU. OJEeKTPOJIMThI U He3JeKTpPonuThl. KaTWOHBI, aHMOHBI. MexaHu3M [ucCOLMaly BeLecTB C
Pa3/IMUHBIMM BUAAMH XUMUUeCKoi cBsi3u. CTereHb auccoruaiyi. CuibHble U ciabble 371eKTPOTHTHI.

Peaxijuu noHHOrO0 0OMeHa. Y C/IOBUsI MPOTeKaHUsI peakLiMii MOHHOTO 0OMeHa, MOJTHbIe ¥ COKpall|éHHbIe MOHHbIe ypaBHeHUs peakiuii. CBoicTBa
KHCJIOT, OCHOBAHUM M COJell B CBeTe TpeZCTaB/ieHni 00 37eKTpoIMThYecKon Avccormaimi. KadecTBeHHbIe peakijuil Ha MOHBI. [IoHATHE O THADPOHI3e
coJiei.

XHWMHUUECKUM SKCITePUMEHT:



03HaKOMJIEHHE C MOJe/sIMU KPUCTa/UTMUECKUX PelIéTOK HeopraHMUeCcKUX BelecTB — MeTasyIoB M HemeTasioB (rpadura U anMasa), CI0XKHBIX
BellleCTB (XJ/IOpUZA HATpusl), UCC/Ie[l0OBaHUE 3aBUCMMOCTH CKOPOCTHM XMMMUECKOW peakLuM OT BO3JeHCTBUs pa3/MuHbIX ()aKTOpPOB, MCC/e/0BaHHE
3/1eKTPONPOBOIHOCTA PAacTBOPOB BeILeCTB, TpoLiecca AWCCOLMALMM KUCJIOT, Liesioueld U cojieli (BO3MOXKHO MWCIIO/Ib30BaHWe BU/Ie0 MaTepuasioB),
MPOBe/IeHre OTbITOB, W/ITFOCTPUPYIOI[UX TPU3HAKU TIPOTeKaHWs peakLMii MOHHOTO oOMeHa (oOpa3oBaHWe OcajKa, BblfereHHe rasa, oOpa3oBaHMe
BO/Ibl), OIBITOB, WJ/UTIOCTPUPYIOIIUX TIPUMEPBbI OKUC/IUTE/bHO-BOCCTAHOBUTE/bHBIX peakUuil (ropeHue, peakluu pas3/ioKeHUs, COeJWHEeHus),
pacrio3HaBaHHe HeOpraHMUeCKHX BellleCTB C IOMOILBI0 KaUeCTBeHHBIX PeakL|Mi Ha MOHBI, pellleHre SKCIIepUMeHTabHbIX 3a/ay.

HemeTansbl ¥ ux coefHeHUs

OOmasi xapakTepucTUKa rasoreHoB. OCOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHbIe CTereHW oKvcyieHus. CTpoeHre W ¢U3MuecKre CBOWCTBA
TPOCTHIX BeleCcTB — rajioreHoB. XMMHUYeCcKue CBOMCTBA Ha MprMepe xJyiopa (B3auMOZeiCTBYe C MeTa/ljlaMU, HeMeTaslJlaMy, 1ijefo4aMu). XJ10pOBOAOPO/,.
ConsHas KMC/I0Ta, XMMUUeCKHe CBOMCTBA, NOMy4YeHe, IpuMeHeHue. [leliCcTBHe XJiopa ¥ XJIOPOBOZOPO/ia Ha OPraHu3M 4YejioBeKa. BakHelilve X/10puzbl
Y X HaxoXKJeHue B TIpUpo/ie.

OO6rmas xapakTepucTHKa 371eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOeHHUsI aTOMOB, XapaKTepHbIe CTeneHr OKucyieHust. CTpoeHue U (pu3nueckKue
CBOMCTBA MPOCTBHIX BeleCTB — KWCIOPOJa U Cepbl. AJIJIOTPOIIHbIE MOAU(PUKALMM KUCIOPOZa U cepbl. XUMHUUYecKre CBoWcTBa cepbl. CepoBOAODPO/,
CTpoeHHe, (pusnueckue U XMMUUYeckre cBoicTBa. OKCHU/IbI cepbl Kak MpeiCTaBUTe/ KUC/IOTHBIX OKCHZ0B. CepHasi KUC/IOTa, (M3nyecKre U XUMUUecKue
cBoiicTBa (00IIMe Kak TIpeACTaBUTessl Kjacca KUACIAOT W creludryeckre). XUMUUeCKHe peakl[UH, JieXkall[ie B OCHOBe TPOMBIIIEHHOTO criocoba
T0JIyueHUst CepHOM KUC/IOThI. [IpriMeHeHMe cepHOU KUC/IO0ThI. COMM CepHOUM KUC/IOThI, KaueCTBeHHasi peakijysi Ha Cy/ib¢aT-uoH. HaxokaeHre cephbl U eé
coeMHEHM B TIpUpoie. XMMHUUeCKOe 3arpsi3HeHre OKpY Karollell cpeJibl COeIMHEHUsIMU Cepbl (KUCIOTHBIE OXKM, 3arpsi3HeHre BO3/jyXa U BOJIOEMOB),
CIOCOOBI €ro MpeAoTBpaILeHusl.

OO01iast XapakTepUCTHKA 3/ieMeHTOB VA-rpymmbl. OCOOeHHOCTH CTPOEHMsI aTOMOB, XapaKTepHbIe CTeNeHW OKHC/IeHHs. A30T, pPaclipoCTpaHeHre
B MpUpoJe, (pu3rnuyeckrue U XUMHUUYecKre CBOMCTBAa. KpyroBopoT a3ora B mpupoze. AMMUaK, ero (pusmyeckue U XMMUYecKue CBOMCTBA, MOTyYeHUe U
nipumeHeHue. Com aMMOHUSI, UX (U3UUecKre U XUMUYecKre CBOMCTBa, TpuMeHeHre. KauecTBeHHast peakiivsi HA MIOHbI aMMOHMSI. A30THasi KUCJIOTa, eé
rosiyueHue, Gpr3nyeckre U XMMUUeCKHe CBOMCTBa (00Iue Kak MpeCcTaBUTe sl Kaacca KUCIOT U crieriuduyeckue). Vicrmosnb30BaHHe HUTPATOB U COJIEH
aMMOHHSI B KaueCTBe MHHEPAJbHBIX yA0OpeHWM. XHUMHUYeCKOoe 3arpsi3HeHHe OKpYJKarolled cpeipl COeAWHEHUSIMHM a30Ta (KHUC/IOTHBIE [IOXKIH,
3arpsi3HeHue BO3/yXa, MOuUBbl U BOA0EMOB). Docdop, annoTpornHeie Mogudukanuu docdopa, pusrueckre U xuMuueckre cBorctBa. Okcug, gpocdopa
(V) u dbochopHas kucioTa, husndeckre 1 XUMUUECKHe CBOMCTBA, rosiyueHue. Vicrmonb3oBanue hpocdaTor B KauecTBe MUHEPATBHBIX y100peHUH.

OO6rmas xapakreprcTrKa 1eMeHToB [VA-rpynmbsl. Oco0€HHOCTH CTPOEHMsI aTOMOB, XapaKTepHbIe CTeleHW OKHC/IeHHUs. YTIepo/, a/UI0OTPOIHbIe
Mo udUKaIMK, paclipoCTpaHeHue B NpUpo/ie, hr3nueckre U XUuMudeckre cBorcTBa. Afcop6buus. Kpyrosopor yrieposa B npupoe. OKCU/IbI yriepo/a,
X (Qu3nueckue M XUMHUECKHe CBOMCTBA, JEWCTBHE HA JKUBBbIE OPraHWU3MbI, TIOJydeHHEe W TIpUMeHeHHe. DKOJIOTHUecKue Tpo0/IeMbl, CBA3aHHBIE C
okcugom yrnepozaa (IV), rumoresa rino6asbHOTO TMOTeIJieHUs: KIMMaTa, TTAapHUKOBBIN 3¢¢eKT. YTosbHas KUCI0Ta U eé conu, uxX ¢usnyeckue U
XUMUYEeCKHe CBOMCTBA, IMOJIyueHWe W TpuMeHeHHe. KauecTBeHHasi peakisi Ha KapOoHaT-WOHBL Vcmonb3oBaHuWe KapOOHATOB B OBITY, MeAWIIVHE,
MIPOMBILLIZIEHHOCTH U CelTbCKOM XO03SIHCTBeE.

[TepBoHaua/bHBIE TIOHATHS 00 OpPraHWUUECKUX BeIjeCTBaX Kak O COeAWHEHUsX yryiepoja (MeTaH, 3TaH, STHW/IEH, alleTH/IeH, 3TaHOJI, TJIULIEePUH,
yKCyCHasi KuciioTa). IIpupo/iHble KCTOYHUKH YT/IeBO/I0PO/I0B (YroJib, IPUPOAHBIN ra3, HeTh), MPOAYKTHI UX repepaboTku (0eH3MH), X pojib B OBITY U
MPOMBILUTEHHOCTH. [loHATHE O OGMO/IOTMUeCKM BaKHBIX BeILECTBAX: JKMpaX, Oenkax, yrieBojlax — M WX DOJIM B >KU3HH uesioBeKa. MarepuaibHOe
eJMHCTBO OPraHUYeCKHX U HeOPraHUUeCKHUX COeJUHEeHHUH.



KpemHuii, ero ¢ur3nueckrie 1 XuMHUUeCKre CBOMCTBA, ToydeHue U npuMeHeHune. CoeuHeHUs1 KpeMHUs B Tipupoe. O61ye ripejcTaBieHus 00
okcuze kpemuus (IV) u kpemHHeBoM Kuciote. CUIMKAThI, X UCTMOMb30BaHNe B ObITY, B TPOMBILIIEHHOCTU. BakHelie CTpouTe/TbHbIe MaTepHalbl:
KepaMUKa, CTeKJI0, 1jeMeHT, 6eToH, »kene300eToH. [1pobeMbl 6e3011acHOT0 UCTIOMb30BaHUs CTPOUTE/TbHBIX MaTepHasioB B ITOBCeJHEBHOM >KHU3HU.

XHWMUUECKUM KCIIePUMEHT:

n3yueHre 00paslOB HeOpraHWUecKUX BeIeCTB, CBOMCTB COJISHOM KHC/IOThI, TIPOBeZieHHe KaueCTBEHHBIX peaklUil Ha XJIOpUZ-HOHBI U
Hab/ro/leHre TIPU3HAKOB WX TPOTEKAHUs, OIBIThI, OTpakarolue (Qu3nuecKre W XUMHUYeCKHe CBOWCTBA rajJioTeHOB W WX COeIMHEeHH# (BO3MOKHO
WCTO/b30BaHKe BU/jeOMaTepHaioB), 03HaKOMJIeHHe ¢ obpa3ijamMy XJopuoB (TaJioreHU/I0B), O3HaKOMJIeHHe C oOpa3ljamMu cepbl U eé coeJuHeHUsMU
(BO3MOXKHO MCTIO/Tb30BaHKeE BUeOMaTepuasioB), HabmoeHre mporjecca 0OyravBaHus caxapa Ioj AeHCTBHeM KOHIIeHTPUPOBAHHON CePHOW KUC/IOTHI,
M3yuyeHHe XUMHUYeCKHUX CBOWCTB pa30aBleHHOW CepPHOM KHCJIOTHI, MPOBeJeHe KaueCTBeHHOW peakiMy Ha Cyab(aT-uoH U Hab/ro/ieHre Mpu3HakKa eé
TpPOTeKaHUsl, O3HaKOM/IieHWe C (U3UUeCKUMU CBOMCTBaMM a30Ta, ¢ocdopa M UX coefWHEHUN (BO3MOKHO HCIIO/Ib30BaHUE BU/I€OMAaTepPHUAsOB),
obpa3iiamMu a30THBIX U (GochHOpHBIX yA0OpeHuH, rosyueHre, cobrpaHue, paclio3HaBaHWe W M3yueHHe CBOMCTB aMMHaKa, IMPOBeJeHre KaueCTBeHHBIX
peakLuii Ha MOH aMMOHUS U ¢docdaT-uoH U U3yueHUe TIPU3HAKOB UX MPOTeKaHMs], B3aUMO/IeliCTBYe KOHLIEHTPHPOBAaHHOMN a30THOW KUCJ/IOTHI C MeJbI0
(BO3MOXKHO MCIOb30BaHUE BHUEOMaTepuasaoB), M3ydeHHWe MoJesiell KpUCTa/sIMyecKuX pelléToK anMasa, rpacdura, dynnepeHa, 03HaKOMIIeHUE C
MIPOLIECCOM aJcOpOLIMM PacTBOPEHHBIX BEIECTB aKTWBHPOBAHHBIM YTJIEM W YCTPOWCTBOM IPOTHUBOTA3sa, IMoJydeHHe, cOOMpaHWe, pacrio3HaBaHUe U
M3yueHHe CBOWCTB YTJIEKHUC/IOTO Ta3a, MPOBe/ileHre KaueCTBEeHHBIX peakl[iii Ha KapOOHAT M CHU/IMKAT-WOHbI U U3yueHue MPU3HAKOB WX IMPOTeKaHUs,
O3HAaKOMJ/IeHHe C TPOAYKLMeld CHUIMKAaTHOM TPOMBILIJIEHHOCTH, pelleHHe SKCIepUMeHTa/lbHBIX 3a/au 1Mo TeMe «BakHelllMe HeMeTa/ulbl U HX
COeJUHEeHUSI».

Mertasibl ¥ UX COeMHEHUsT

OO0111ast XxapaKTepUCTHKa XUMUUECKUX 3JIEMEHTOB — MeTaslJIOB Ha OCHOBAaHWU X TIOJIOXKeHHs1 B [leproZiiueckoii ccTeMe XUMHUeCKUX IeMeHTOB
O. WN. MengeneeBa u crpoeHuss atoMoB. CTpoeHue MeTaqioB. Mertasyimueckass CBsi3b W MeTa/ulMyeckas KpHUCTa/uinyeckasi peléTKa.
ONeKTpOXUMUUECKHUH Psifi HarpsDKeHNH MeTasuioB. @U3nuecKre U XMMUYeCcKre CBOMCTBa MeTasuioB. O01iue criocoObl moyueHust MeTaioB. [ToHsATHe 0
KOPPO3UM METa/lJIOB, OCHOBHBIE CIIOCOOBI 3alUThI MX OT KOppo3uu. CriaBbl (CTajib, YYTYH, JIOPATIOMUHUNA, OpOH3a) M UX TIpUMeHeHHWe B ObITy |
TIPOMBIIILJIEHHOCTH.

[ITenouHble MeTasIbL: MONOXKeHUe B [lepuouueckoi cucTeMe XUMHAYeCKUx 3yieMeHToB []. V1. MeH jeneeBa, CTpOeHHe UX aTOMOB, HAXOXKJeHHe B
npupoge. ®u3nueckre U XUMUUECKHe CBOWCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUAbI U TUAPOKCHBI HaTpusi U Kanus. [IpumeHeHUe I11eJI0UHBIX
MeTaJIJIOB U UX COeUHEHHH.

[IlenouHo3eMesibHbIe MeTa/l/ibl MarHUM W KasbLuil: 1osiokeHWe B Ilepuoguueckoil cucteMe xumuueckux ssiemeHToB [I. V. MeHeneeBa,
CTpOeHHe UX aTOMOB, HaXOXKJeHue B npupoje. Pusnueckre U XMMHUUYeCKHe CBOMCTBA MarHus U Kasblius. BakHelilve coefviHeHUs1 Kaablus (OKCH/,
TUIPOKCH/I, COJH). 2KECTKOCTb BOZbI M CIIOCOOBI €€ ycTpaHeHwUs.

AnroMuHUM: TI0JI0KeHHe B Ilepyrosnueckon cucteMe XMMUYecKux 3jemeHTOB [l. V. MeHpeneeBa, CTpoeHHe aToMa, HaXxOXJeHUe B MPUPOJe.
dusnueckre U XMMHUYeCKre CBOMCTBA amFOMUHUS. AMQOTepHbIe CBOWCTBA OKCHA U TUAPOKCHU/IA aTFOMUHMUS.

Keneso: nonoxenne B [lepuoguueckor cucteMe XxMMU4eckux 3yeMeHTOB [I. M. MeHpeneeBa, CTpoeHMe aTroma, HaxOXJeHUe B IIPUPOJE.
®du3nueckre U XMMUUeCKUe CBOMCTBA »kesie3a. OKCH/IbI, THAPOKCUAbI U couu xene3a (I1) u »kenesa (I1I), ux coctaB, CBOMCTBa U MOJIyUeHUe.

XHWMHUUECKUM SKCITePUMEHT:



O3HaKOMJ/IeHHe C oOpasiljaMM MeTa/lJioB U CIUIaBOB, UX (DM3WYeCKUMH CBOWCTBaMM, HM3yueHHe pe3y/bTaTOB KOPPO3UM METa/IOB (BO3MOXKHO
WCTO/b30BaHNE BH/IEOMAaTepHaioB), 0COOEHHOCTeM B3aWMOJIEMCTBUSA OKCHUJA Ka/bl[Us U HATPUs C BOJAOW (BO3MOXKHO HCIIO/Ib30BaHHUe
BU/leOMaTepuasioB), UCC/efloBaHHe CBONCTB »KECTKOW BOJbI, TIpoliecca rOpeHUst »kesie3a B KMCI0po/e (BO3MOXKHO HCIIO/b30BaHWe BHEOMaTeprasioB),
MPU3HAKOB MPOTEKAHUSI KAUeCTBEHHBIX Peaklivii Ha UOHbBI: MarHusl, KaJbl¥s, a/TFOMUHUS, 1TUHKa, >Kkeme3a (II) u xxene3a (III), meau (II), HabmogeHMEe 1
OMKCaHWe TPOLeCCOB OKpAlllMBaHHWs TJlaMeHH MOHAMW HaTpusi, Kaaus U KajablLusl (BO3MOXKHO HCII0/Ib30BaHHE BHUJeOMaTepuasoB), UCC/Iel0BaHHe
ambOTepHBIX CBOMCTB TWU/IPOKCH/A a/FOMUHUS M TUJIPOKCH[A 1[MHKA, pellleHhe SKCIepUMeHTabHBIX 3ajau 1o Teme «BakHelIne meTa/uibl U UX
COeJUHEHUSI».

XWMUA U OKpYyKarolLjas cpefia

BeriectBa 1 mMarepuasnbl B TTOBCeJHEBHOM >KHU3HHU UesioBeKa. be3oracHoe WCII0/b30BaHUe BeIeCTB U XUMHUUeCKHUX peakuui B ObITy. IlepBas
TIOMOII[b TP XUMUUECKHX 0KOTaX U OTPaB/IeHUSIX.

XurMHueckoe 3arpsi3HeHHe OKpYsKarolleil cpefbl (MpezenbHasi JOMycTUMasi KOHLeHTpauus BelecTB, Aanee — [1/]K). Pons xumuu B pelleHun
9KO0JIOTHUECKHX TTPO0/IeM.

XHUMUUeCKUM KCIIepUMEHT:

n3yueHre 00pa3IioB MaTepHasIoB (CTEK/IO, CIJIaBbl META/UIOB, TTOJIMUMEPHBIE MAaT€PUAJIbI).

MexripeIMeTHbIE CBSA3U

Peayu3aiiusi Me>XIIpeJMETHBIX CBsi3el MPU M3YYeHUU XUMUH B 9 Kjacce OCYILECTBJISIETCS uepe3 HMCIO/Ib30BaHWe KakK OOIIMX eCTeCTBEeHHO-
HayuHbIX TTOHSTUM, TaK U MIOHSATUH, SBSIOIIMXCSI CUCTEMHBIMU [I7IS1 OTAe/IbHBIX IPeJMETOB eCTeCTBEHHO--HAayYHOI0 LIMKJ/Ia.

OO1ije ecTecTBeHHO-Hay4yHble TIOHSITHSI: HayuHbIM akKT, TUIOTe3a, 3aKOH, TeOpUs, aHaau3, CUHTe3, KjacCUdHKalys, TMepUOAUUYHOCTD,
HabJTI0ZIeHre, SKCIIepUMEHT, MO/Ie/IMPOBaHKe, U3MepeHHe, MO/Ie/ib, siB/ieHUe, TTapHUKOBbIH 3(deKT, TeXHOIOTHs, MaTepUasbl.

dusrKa: MaTepus, aToOM, 3JeKTPOH, TPOTOH, HEWTPOH, WOH, HYK/W[, HW30TOMbI, paJM0aKTUBHOCThb, MOJIEKY/a, 3JeKTPUUeCKUM 3apsi,
MPOBO/IHUKH, TTOTYTIPOBOAHUKH, AU3IEKTPUKH, (POTO3/IEMEHT, BEIeCTBO, Tesio, 00BEM, arperaTHOe COCTOSIHUE BeI[eCTBa, T'a3, paCTBOP, PaCTBOPUMOCTH,
KpHCTa/yTnyeckasi peléTka, CrijiaBbl, GHU3UUeCKre BeJTMUMHBI, eJUHULIbI U3MepeHuUsl, KOCMHUUeCcKoe TTPOCTPAHCTBO, IJIaHeThl, 3Bé3/1b1, CoHIIe.

Buosorusi: dorocuHTe3, AbIxaHWe, OWocdepa, 3KOCHUCTeMa, MHUHepaibHbIE yA0OpeHUs, MHKDPO3/eMeHThbl, MaKpO3JIeMEeHThI, IMUTaTeTbHbIe
BellleCcTBa.

I'eorpacdusi: atmocdepa, rugpocdepa, MUHepasbl, TOPHbIe TTOPO/Ibl, T10/Ie3HbIE UCKOTIaeMble, TOTI/IMBO, BOJHbIE PeCYPCHI.

[TNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI IO XM HA YPOBHE OCHOBHOI'O OBIIET'O OEPA3OBAHUMA
JIMYHOCTHBIE PE3YJIbTATHI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO 00IIlero 00pa30BaHUsI JOCTUTAIOTCS B XOZie 00yUYeHUs] XUMUU B €IMHCTBE yueOHOM
U BOCITUTATE/IbHOM JesiTe/IbHOCTU B COOTBETCTBUM C TPAAULIMOHHBIMHA POCCUMCKUMH COIMOKY/IbTYPHBIMH U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
MPUHATBIMKA B OOIIlecTBe TMpaBWIaMH W HOPDMaMH IIOBe/IEHHUSI U CIIOCOOCTBYIOT TIPOL[eCCaM CAMOTIO3HAHUS, CaMOPA3BUTHSI U COL[HMA/IA3al[UH
00yuaroImumxcs.

JIMUHOCTHBIE Pe3y/bTaThl OTPA’KAalOT TOTOBHOCTb OOYUAIOIIMXCS PYKOBOZCTBOBAThCS CHCTEMOM TIO3UTHMBHBIX IIeHHOCTHBIX OPHEHTAalMid U
paciiiipeHye OTbITa eATe/TbHOCTH Ha eé OCHOBe, B TOM UMCJIe B YaCTH:

1) MaTpuOTHYECKOT0 BOCITUTAHUS:



L[eHHOCTHOT'O OTHOIIIeHHUsI K OTeUeCTBeHHOMY KYJIbTYDHOMY, UCTOPUYECKOMY U HayYHOMY Hac/ie[It0, TOHUMaHUs 3HaueHUs] XUMHUUeCKOW HayKu
B JKU3HM COBPEMEHHOTO OOIecTBa, CIIOCOOHOCTH B/IaJieTh [JOCTOBepHOW uHGOpMaIvieli O TepefioBbIX JOCTH)KEHUSX U OTKPBITHSIX MHUDOBOW U
0TeyeCTBEHHON XMMHH, 3aMHTePeCOBaHHOCTU B HayYHbIX 3HAHUSIX 00 YCTPOWCTBe MUpa 1 00IIeCTBa;

2) TpaXk/IaHCKOT'0 BOCTIUTAHUSI:

TIpeJiCTaB/ieHuss O COLIMA/bHBIX HOPMaX M TpaBWIaX MEXIMUHOCTHBIX OTHOIIEHWM B KOJUIEKTHBE, KOMMYHHUKAaTUBHOW KOMITETEHTHOCTH B
0OIIIeCTBEHHO T10JIe3HOM, YueOHO-MCC/Ie[OBaTe/TbCKOM, TBOPUECKOW M JIDYTMX BHJaX /1eATeJIbHOCTH, TOTOBHOCTM K pa3HOOOpa3HON COBMeCTHOM
JesITeTbHOCTU TIPY BBITIOJTHEHWH Y4eOHbIX, TI03HaBaTe/NbHBIX 3a/jau, BBITIOJTHEHUHM XUMHUECKHUX SKCIIePUMEHTOB, CO3/jJaHUU Yy4ueOHBIX TPOEKTOB,
CTpeMJIEHUS] K B3aUMOIIOHMMaHHIO U B3aMMOITOMOIIU B TIPOIecce 3TOM yueOHOH /1esTe/IbHOCTH, TOTOBHOCTU OLIEHHWBATh CBOE TOBe/leHUe U TIOCTYITKU
CBOUX TOBApHUIIeH C MO3UIMYA HPaBCTBEHHBIX U MPABOBLIX HOPM C YYETOM OCO3HAHUS MOC/IeACTBUMN MOCTYIIKOB;

3) 1|eHHOCTH HayYHOT'0 TI03HAHUS:

MHUDPOBO33peHUYeCKHe TIPe/ICTaBJIeHUsI O BelleCTBe W XUMHUECKOW peakKl[MH, COOTBETCTBYIOI[e COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKU U
COCTABJISAIOII[E OCHOBY [JIs TIOHMMaHMsI CYITHOCTM HayYHOH KapTHHBI MHpa, NpeJCcTaBjieHuss 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS TPHUPOJbI,
B3aHMMOCBSI35IX Ue/IoBeKa C IPUPO/IHOM CpeJioi, 0 POJIM XUMUM B TI03HAaHUU 3THUX 3aKOHOMEPHOCTeH;

TN03HaBaTe/IbHble MOTHBBI, HallpaB/IeHHbIE Ha MTO/TyUeHHe HOBBIX 3HAHUM 110 XUMUH, He0OX0AUMBIe fJ1s1 00bsICHEHUS HaOJTI0/JaeMbIX TTPOIIECCOB U
sIBJIEHUH, TI03HaBaTe/IbHOU, WH(HOPMALIMOHHON W YMTaTebCKON KY/IbTYPhI, B TOM UKC/Ie HaBBIKOB CaMOCTOSITe/TbHON paboThl C yueOHBIMU TeKCTaMH,
CTIPaBOYHOM JIUTEPATYPOM, AOCTYITHBIMU TeXHUUECKUMHU CPe/ICTBaMU MH(GOPMAI[MOHHBIX TeXHOIOTUA;

WHTepeC K 0O0yueHHWI0 W T03HAHHIO, TH0003HATEeTbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaM00OOpa30BaHUIO, TIPOEKTHOW U MCC/IeZ0BaTe/IbCKOU
JIesITeJTbHOCTH, K 0CO3HaHHOMY BbIOOPY HarpaB/IeHHOCTH M YPOBHsI 00yueHUs B Jja/ibHEHILEeM;

4) hopMHUPOBaHUS KY/IbTYPbI 3ZI0POBBSI:

OCO3HAHMWE IIEHHOCTH J>XM3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3[0pPOBbIO, YCTAaHOBKM Ha 3/I0POBbIM 00pa3 >KW3HU, OCO3HAHHUE
MOC/Ie/ICTBUM U HETIPUSITHE BPeIHBIX TIPUBbIUEK (yroTpeOIeH s a/IKoToJisl, HADKOTUKOB, KypeHHsl), He0OX0[UMOCTH COB/TFO/IeH s TIpaBUJI Oe3011aCHOCTH
1pu oOpallieHnH C XUMUUeCKUMU BellleCTBaMU B OBITY U peasibHOM >KHU3HU;

5) TPyZ,0BOrO BOCIIUTAHUS:

WHTEepeC K MPaKTUYeCKOMY M3yueHHI0 Mpodeccuii U TpyZia pa3/IniuHoro po/ia, yBaykeHHe K TPY/y U pe3y/ibTaTtaM TPYZAOBOH AesSTe/IbHOCTU, B TOM
yKc/ie Ha OCHOBe TIPUMEHEHHsl TIPeJMETHBIX 3HaHWW 10 XUMHH, OCO3HAaHHBIM BBIOOD MHIWBHYaTbHON TPAaeKTOPHM IPOJO/DKEeHUs 00pa30oBaHUS C
yUETOM JINYHOCTHBIX UHTEPECOB U CITIOCOOHOCTH K XUMHH, 00ITIeCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIeIHOM MTpodheCcCUOHATBHOM /1eTeTbHOCTH U
pa3BUTHs HeOOXOJUMBIX YMEHUH, TOTOBHOCTh aJJalITUPOBAThLCS B PO eCcCUoHaNbHOM Cpe/ie;

6) 5KOJIOrMUeCcKoro BOCITUTAHMUS:

9KOJIOTUUECKH liejiecoobpa3Hoe OTHOIIIeHWe K MPUPOZie KaK MCTOUHUKY KM3HU Ha 3eMjie, OCHOBe eé CYIIleCTBOBaHMS, TTIOHUMaHUe LIeHHOCTH
30pOBOTO M 0e30macHOTO 0Opa3a >KWU3HHW, OTBETCTBEHHOE OTHOIIEHWe K COOCTBEHHOMY (H3UYeCKOMY U TICUXUUYECKOMY 3/I0pPOBBIO, OCO3HAHHE
1[eHHOCTH COO/TI0/IeHUs TIpaBU/ Oe30MacHOTo TIoBeleHus TIpU paboTe C BelljeCTBaMHU, a TAK)XXe B CUTYaIUsIX, YIPOXKAIOIIUX 3/I0POBBIO U YKU3HH JIIO/Iel;

CIIOCOOHOCTH MPUMEHSITh 3HAHWS, TI0JTydaeMble TIPU U3YUeHUHW XUMUH, [IJIs1 PEIIeHUs 3a/1ay, CBSI3aHHBIX C OKPY’Karollei PUPOTHON CPeZioH, JIst
TIOBBIIIIEHUS] YPOBHSI 9KOJIOTUUECKOW KY/IbTYPhl, OCO3HAHUS T7100a/IbHOTO XapaKTepa 3KOJ0rHYecKMX Ipo0/eM U IMyTed MX pelleHus MoCpeCTBOM
METO/IOB XMMHH, 3KOJIOTHUECKOT'0 MBIILLJIEHUs], yMeHUs] pyKOBO/ICTBOBAThCSl UM B M03HABaTeIbHOM, KOMMYHUKATHBHOMN U COL[MA/IbHOM MPaKTHKe.

METATIIPEIMETHBIE PE3YJ/IBTATBI



B cocraBe MeTamnpeZMeTHBIX pe3y/bTaTOB BbIJEJISIOT 3HaUUMbIe i1 (hOPMUPOBAHUsSI MUPOBO33peHusi 0bIleHayuHble TIOHSATUS (3aKOH, TeopHs,
TIPUHLIUI, TUMOTe3a, (akT, crUcTeMa, TMPOIeCcC, KCTIEPUMEHT U JIPYTroe.), KOTOPble UCIOJIb3YIOTCS B €CTeCTBEHHO-HAayUHBIX YUeOHBIX TpeaMeTax W
MO3BOJISIIOT Ha OCHOBE 3HaHWW W3 3TUX TpeAMeToB ()OPMUPOBAThH MpeACTaBlIeHHe O 1[eJIOCTHOM HayyHOW KapTHMHe MUDAa, U YHUBepCa/ibHble yueOHbIe
neurctBus (TO3HaBaTe/bHbIe, KOMMYHUKATHBHbBIE, PETY/ISTUBHBIE), KOTOpble 00ecreurBalOT (OPMHPOBAHWE TOTOBHOCTH K CAMOCTOSITEJTBHOMY
TJIAHMPOBAHUIO U OCYILL[eCTB/IEHUIO YUeOHOM /lesTe/IbHOCTH.

[To3HaBaTenbHbIE YHUBEPCAbHBIE YUeOHbIe eHCTBUS

Ba3oBble yornyeckue 1elCTBUS:

YMEHUS1 UCMO/b30BaTh MPUEMBI JIOTUUECKOTO MBIIIEHUS] TIPU OCBOEHWM 3HAHWM: PACKpbIBaThb CMBIC XUMWYECKHUX TIOHSTHHN (BBIAENATh UX
XapaKTepHbIe TIPU3HAKH, YCTAHABIUBATh B3aUMOCBSI3b C IPYTUMU TMOHSITUSIMHI ), UCTIO/Tb30BATh TIOHATHS [171s1 00BsICHEHUsI OT/Ae/bHBIX (DaKTOB U SIBJIEHUH,
BbIOMpPATh OCHOBAHUS U KPUTEPUH /IS KITACCU(DHUKAITMM XMMUUYECKUX BEILeCTB U XMMUUECKUX PeakluH, yCTaHaB/IMBaTh MPUUUHHO-CJIE/ICTBEHHBIE CBSI3U
MeXXIy 00beKTaMy U3y4eHHsl, CTDOUTH JIOTUUYeCKHe pacCyaeHus (MHAYKTUBHbIE, elyKTUBHbIE, TI0 aHA/IOTHH), [ieJlaTh BHIBO/IbI U 3aK/TFOUEHHS;

yMeHHe MPUMEHSITh B MpoLjecce Mo3HaHUs TIOHATHUS (MpeJMeTHbIe U MeTarpeMeTHbIe), CAMBOIMUeCKHe (3HAKOBble) MOJe/H, UCII0b3yeMble B
XUMUH, Pe0Opa30BbIBaTh IIMPOKO NMPUMEHsIeMble B XUMHUH MO/le/TbHbIe TIPeJICTaB/IeHNst — XUMHUUeCKHH 3HaK (CUMBOJI 37IeMeHTa), XuMrudeckKast hopmyria
Y ypaBHEHHWE XWMHUECKOW peakI[UM — TIpU pellleHud yueOHO-TI03HABaTebHBIX 3aJau, C YUYETOM 3THX MO/IE/IbHBIX TIPEe/ICTaBJI€HUN BBIABIATh U
XapaKTepr30BaTh Cyl[eCTBeHHbIe TIPU3HAKU U3yYaeMbIX 00HeKTOB — XUMHUUECKHX BeIlleCTB U XMMUYeCKUX PeaKl1i, BhISB/IATH 00II1e 3aKOHOMEePHOCTH,
TPUYMHHO-CJIe[ICTBEHHbIE CBSI3U U MPOTUBOPEUHs B U3ydyaeMbIX MPOLIeCCax U sIBJIeHUSIX.

Ba3oBble vccnefoBaTebCKUe 1eHCTBUS:

yMeHUe MCI0/b30BaTh MOCTaB/IeHHbIE BOMPOCH] B KaUeCTBe UHCTPYMEHTA MO3HaHUs, a TAaK)Ke B KaueCTBe OCHOBBI [I/is1 (DOPMUPOBaHUSI TUIOTE3bI
T10 MPOBePKe MPaBUIbHOCTHU BbICKAa3bIBAEMbIX CY>K/[€HUM;

ripyoOpeTeHye OMbITa 10 IJIAHUPOBAHHWIO, OpPraHU3al[iu U TIPOBeJIeHUI0 YUeHHUYeCKHX IKCTIepUMeHTOB, yMeHHe Hab/iroaTh 3a X0/[0M TIpoljecca,
CaMOCTOSITe/ILHO TIPOTHO3UPOBATh €r0 pe3y/bTaT, (OpMYIMpoBaTh 000OIeHUs W BBIBOZBI 0 pe3y/bTaTaM IPOBEAEHHOTO OIbITA, WCC/IeI0BaHMS,
COCTaBJISATh OTYET O TIPO/ie/IaHHOM paboTe.

Pabota c uadpopmareit:

yMeHUe BbIOMpATh, aHAJU3UPOBATh U WHTEPIIPETUPOBaTh WH(MOPMALIMIO Pa3/IMUHbIX BUJOB U (DOPM TIpe/|CTaB/IeHUs], MOTyYaeMyl U3 pa3HbIX
HMCTOYHUKOB (HAyUHO-TIOMYJISIPHAsE JIUTepaTypa XWUMHUYECKOTO COZEep)KaHus, CIIPaBOYHbIe IMOCOOMsi, pecypchl VHTepHeTa), KPUTHUECKU OL€HMBATh
TPOTHMBOPEUMBYIO U HeJJOCTOBEPHYIO MH(MOPMAL[HIO;

yMeHUe TIPUMEHSITh pa3/uyHble MeTOZbl M 3arpochkl MPHU TOHCKe W 0TOope WMHGOpPMAIMM M COOTBETCTBYIOIIUX [JaHHBIX, HEOOXOAUMBIX IS
BBLITIO/THEHUST yueOHBIX M TIO3HABaTe/bHBIX 3aJau OMpEeeEHHOTO THIA, IMPUOOpeTeHWe OmbiTa B 00/1aCTU WCIIO/Ib30BaHUS WH(OPMAI[MOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OB/a/leHHe Ky/JbTYpPOH aKTHBHOTO HCIIO/Ib30BAHUS Pa3/IMUHbIX TMOHMCKOBBIX CHCTEM, CAMOCTOSITebHO BBbIOHMPAThH
ONTUMaJIbHYIO0 (JOpMY MpeZicTaB/ieHusl MH(OPMAaLMK U WUTFOCTPUPOBATh pelllaeMble 3a/laul HeCJIOXKHBIMU CXeMaMU, JuarpaMmmamu, Ipyrumu hopMamu
rpadvKu ¥ UX KOMOWHAIUSIMU;

yMeHWe WCI0/Ib30BaTh W aHa/JM3UpOBaTh B TMpollecce yueOHOWM W WCC/Ie[0BaTe/IbCKOM [IeTeTbHOCTH HMH(MOPMAIMI0 O BUSHUU
TIPOMBIIIZIEHHOCTH, CeTbCKOT0 X0351MCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY»Katollieil MpUpOAHON Cpe/ibl.

KomMMyHUKaTHBHbBIE YHUBEPCAIbHBIE YUeOHbIe 1eHCTBYS:



yMeHUsI 3aZlaBaTh BOIPOCHI (B Xoe Auasora ¥ (Wid) AMCKYCCHH) TIO CYI[eCTBY 0OCy>Kaaemoi TeMbl, )OPMYIHMpPOBaTh CBOM TIPeI/I0KEHMUS
OTHOCHUTEJ/IbHO BBITIOJTHEHUS Mpe/I/I0XKeHHOU 3a/jauu;

yMeHUsl TIpe/|CTaB/sATh IOJIyUeHHble pe3y/bTaThl M03HABATeIbHOW JeSTeTbHOCTA B YCTHBIX M MHUCbMEHHBIX TeKCTaX; JeaTb Ipe3eHTalUIo
pe3yJ/IbTaTOB BBIMO/THEHHSI XUMUUECKOTO SKCTIeprMeHTa (71abopaTopHOTO OMbITa, 1ab0paTOpHOM paboThI TI0 UCCIe0BAaHUIO CBOWCTB BeIeCTB, yu4eOHOT0
TPOEKTA);

yMeHUsT yueOHOro COTPYZAHWUYECTBa CO CBEPCTHHMKAaMU B COBMECTHOM TIO3HaBaTe/JbHOW W WCC/Ie[0BaTeNbCKON JesTeSbHOCTH TPY pelleHud
BO3HUKAIOIIUX TIPOO/ieM Ha OCHOBe y4éTa OOIIMX WHTEPecoB M COTJIacOBaHUS TMO3WLMi (00CyKaeHUs, 0OMeH MHEHWSIMU, «MO3TOBble ILTYPMbI»,
KOOD/JMHAL[MSI COBMECTHBIX [IeMCTBHIA, OTpe/ie/ieHre KPUTepHEB T10 OLleHKe KayeCTBa BITIOJTHEHHOW paboThl U [pyTHe).

PerynsatuBHbIe YHUBepCabHbIe yueOHbIe AeiCTBUS:

yMeHUe CaMOCTOSITe/IbHO OIpeJesisiTh 1ieJid  JieITebHOCTH, IJIaHMPOBaTh, OCYLECTB/ISATb, KOHTPOJIMPOBATH W TPU HeOOXOAUMOCTU
KODPEKTHPOBATb CBOIO JeTeIbHOCTb, BbIOMpaTh Haubosiee 3¢deKkTrBHBIe CIOCOOBI pellleHus] YueOHBIX M T03HABaTe/NbHBIX 3a/jau, CAMOCTOSITE/TbHO
COCTaBJIATh WM KOPPEKTUPOBATh TIPE/JI0KEHHbBIN arOPUTM IeHCTBUM MPH BBIMOJHEHUH 3aIaHUN C YUETOM TOTYUYEeHHs] HOBBIX 3HAaHWHM 00 HU3yuaeMbIX
00BeKTax — BeleCTBaX M peaki[usiX, OLIeHWBaTh COOTBETCTBUE TOJyUYeHHOTO pe3yJsibTaTa 3asiBJIeHHOW Lie/id, yMeHHe KCII0/Ib30BaTh W aHAM3UPOBATh
KOHTEKCTHI, TIpejjjlaraeMble B yC/IOBUU 3a/laHUM.

[MPEAMETHBIE PE3YJIBTATHI

B cocTaBe mpeiMeTHBIX pe3y/IbTaTOB 10 OCBOEHUIO 00s513aTe/IbHOTO COJIep>KaHMsl, YCTaHOBJIEHHOTO IaHHOM paboueli IPOrpaMMOM, BBIJEJISIFOT:
OCBOeHHble O00yuaroIMMHUCS HayuHble 3HAHUs, YMEHHWs W CIOCOObl [eHCTBUM, crieluduUecKue s TIpeaMeTHOW o00mactu «XuMusi», BUZBI
JIesITeJTbHOCTH T10 TTOJTyUeHUI0 HOBOTO 3HaHUSI, €0 MHTePIIPeTal[iy, Tpeobpa30oBaHUI0 U TPUMEHEHUIO B Pa3/IMUHBIX yUeOHBIX U HOBBIX CUTYaI|HsIX.

K koHI1y 00yueHus B 8 Kiacce mpeiMeTHbIE pe3y/ibTaThbl Ha 0a30BOM ypoBHe OyayT OTpa)kaTb ChOPMHUPOBAHHOCTD y 00yUaroIuXxcsi yMeHHUH:

PaCKphIBaTh CMBIC/I OCHOBHBIX XMMUUECKHX TOHSTHN: aTOM, MOJieKy/la, XMMAYeCKU 3/1eMeHT, TPOCTOe BelleCTBO, CJIO)KHOe BeleCTBO, CMeCh
(ogHOpOJHAsi U HEO[HOPO/HAsl), BaJIEHTHOCTb, OTHOCHTE/IbHAsi aTOMHAas M MOJIeKy/sipHas Macca, KOJIMUecTBO BelecTBa, MOJIb, MOJSIpHasi macca,
MaccoBasi /IoJii XUMHUECKOTO 3/ieMeHTa B COeAWHEHWH, MOJISIPHBIA 00bEM, OKCH[, KUCIO0Ta, OCHOBaHUE, COJIb, 37I€KTPOOTPHUIIATELHOCTD, CTEINeHb
OKHCJIEHWsI, XUMHUUeCKasi peakijusi, KaacCU(hUKalus peakiyvid: peakliu COeJUHEeHHUs], peaKI[Ui Pa3/Io’KeHHs], PeakKliu 3aMellleHus, peakiuu oOMeHa,
3K30- W JHJOTepMUYECKHe peakIWd, TeryioBod 3(QeKT peakLuH, sApO aToMa, 3/JeKTPOHHBIM CJI0OM aTroMa, aTOMHas OpOWTanb, pafuyC aToMa,
XUMUUeCKasi CBsi3b, MOJISIPHAsE U HeMoJ/IsipHasi KOBa/JleHTHasi CBSi3b, MOHHAsH CBsI3b, MOH, KaTWOH, aHUOH, PaCTBOP, MaccoBasi 0J1s1 BelljeCcTBa (MPOLIeHTHast
KOHLIEHTpaLMsl) B pacTBODE;

W/UTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX TIOHSITUN U TIPUMEHSITh 3TU TTOHSATHS TP OINMHMCAaHUM BeIleCTB U UX TIpeBpallleHui;

WCI10/1b30BaTh XUMUUECKYH0 CUMBOJIMKY [/l COCTaB/IeHUsI JOPMYJI BellleCTB ¥ ypaBHEeHUI XUMHUUEeCKUX peakiui;

OTpejie/iATh BaJIeHTHOCTb aTOMOB 3/IEMEHTOB B OWHApHBIX COeAUHEHUsX, CTelleHb OKWCJIeHUsS] 3/IeMeHTOB B OWHApHBIX COeJAUHEHUsX,
TIPUHA/IJIEXKHOCTh BeIleCTB K OIpe/ie/IEHHOMY K/lacCy coefliHeHuH 1o ¢hopMysiaM, BUJ| XUMUUeCKOW CBsi3W (KOBasleHTHasi U MOHHAsl) B HEOPraHWY eCKUX
COeTUHEHUSIX;

packpbiBaTh cMmbici [lepuoauueckoro 3akoHa [I. M. MeHpeneeBa: [JeMOHCTPUPOBaTh TMOHUMaHWe TEPUOAUUYECKON 3aBUCUMOCTH CBOMCTB
XUMAYECKUX 3/IEMEHTOB OT WX TI0Jio)KeHUss B Ilepuofuueckoil cucTeMe, 3aKOHOB COXPaHEHMsI MacChl BeleCTB, TOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKY/IIPHOTO yueHUs], 3aKoHa ABOrajpo;



OTMChIBaTh W XapaKTepu3oBaTb TabyinuHytro ¢opmy [lepuoanyeckoli CUCTeMbl XUMHUECKHX 37IeMEHTOB: pa3/MuaTh TIOHSTHUS «TJlaBHas
noarpymmna (A-rpymnma)» u «rmobouHas nogrpynma (b-rpynma)», Masnbie 1 60/bIlMe TTEPUO/bI, COOTHOCUTH 0003HaueHHs, KOTOpble UMEIOTCS B Tab/uLe
«[lepuosryeckasi cucreMa XUMHUeCKuX yieMeHTOB [I. V. MeHzeneeBa» C UMCIOBBIMUA XapaKTePUCTUKaMU CTPOEHHSI aTOMOB XMMUUECKUX 3/IEMEHTOB
(cocTaB u 3apsiz siApa, 0011ee YMCIO 37IeKTPOHOB U pacrpe/ieieHre X 110 37IeKTPOHHBIM CJI0SIM);

K/lacCU(UIMPOBaTh XUMHUUECKHe 7IeMeHThI, HeopraHuueckue BelllecTBa, XMMAYeCcKre peakiuu (TI0 YMCIy U COCTaBYy YYaCTBYIOLIUX B peakiuu
BeIIIeCTB, 110 Ter0BoMY 3(pdeKTy);

XapaKTepu3oBaTh (OMMChIBaThb) O0OL[HMe XWUMHWYeCKWe CBONCTBA BeIeCTB pa3/MYHbIX K/IacCoB, TIOATBepXKJasi OMKUCaHHe TpUMepaMu
MOJIEKY/ISIPHBIX ypaBHEHUN COOTBETCTBYIOIUX XMMUUECKUX PeaKi[uii;

TIPOTHO3UPOBAaTh CBOWCTBA BEL[ECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOT'O COCTaBa, BO3MOXHOCTHM TMPOTEKaHUS XMMUUYECKUX TpeBpallleHU B
pa3/IMYHbIX yCIOBUSIX;

BBIUMCJIATE OTHOCUTE/TbHYH0 MOJIEKY/ISIPHYIO M MOJISIPHYHO MacChl BeIlleCTB, MaCCOBYIO /I0JIF0 XUMHUECKOT0 3/ieMeHTa 110 opMyJie coeiuHeHMUS,
MacCOBYIO JI0JTIO Bell[eCTBa B PAaCTBOpE, NMPOBOUThL PAaCUéThl M0 YPABHEHUIO XUMUUECKOM peakiuu;

MIPUMEHSITh OCHOBHBbIE OTepaldd  MBICJIUTe/IbHOW JIeATelbHOCTH — aHa/lkM3 W CHUHTe3, CpaBHeHWe, 0000ieHHe, CHCTeMaTU3aluIo,
K/laccu(UKaLMIo, BbIsIBJIeHHWEe TIPUUMHHO--CIe[JCTBEeHHBIX CBSI3eM — /Il U3y4yeHUsl CBOMCTB BeIleCTB U XMMHUUECKHX peaklyi, eCTeCTBeHHO-Hay4HbIe
METO/IbI TTI03HAHUS — Hab/IoIeHre, 3MepeHre, MO/e/TMPOBaHKe, YKCIIePUMEHT (peabHbIN U MBICTIEHHBIN);

C/le1oBaTh MPaBU/IaM T10JIb30BAHUSI XMMUYECKOW TIOCY/I0M U jlabopaTopHBEIM 000pYAOBaHKEM, a Takke TpaBW/iaM 0o0OpalleHus C BelleCTBaMH B
COOTBETCTBUM C WMHCTPYKIUSIMU TIO BBITIOJIHEHUIO J1a00pPaTOPHBIX XWUMUYECKMX OIBITOB TI0 TIOYYEeHWI0 W COOMpaHWI0 Ta3000pa3HBIX BeIlecTB
(Bomopozia M KuC/IOpo/ia), TPUTOTOBJIEHUIO PAacTBOPOB C OTpe/ie/IéHHOW MacCOBOW Jioneld PacTBOPEHHOTO BeleCTBa, IJIaHUPOBaThb W TPOBOAUTH
XUMUAYEeCKHe SKCIIePUMEHTHI TI0 Paclio3HAaBaHUI0 PAacTBOPOB IIie/ioUeid W KUCJIOT C TIOMOIIBI0 WHAWKATOPOB (JIakMYC, (heHOon(TaenH, MeTHUIOPaHK U
Apyrue).

K koHI1y 00yueHus B 9 Kacce mpeiMeTHBIE pe3y/ibTaThbl Ha 0a30BOM ypoBHe OyyT OTpa)kaTb C(hOPMHUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHHIA:

PaCKphIBaTh CMBIC/I OCHOBHBIX XWMHYECKUX TOHSTUM: XWMUUECKWN 3/1IeMeHT, aTOM, MOJeKysa, MOH, KaTWOH, aHWOH, IMPOCTOe BelecTBO,
CJIOKHOE BeII|eCTBO, Ba/IEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTeNeHb OKUC/IEeHHWs, XUMUYecKasi peaklvs, XUMHYecKas CBsi3b, TeryioBOM 3¢ddekr
peaki[u, MOJib, MOJIIDHBIA O0BEM, DPACTBOp, 3/7EKTPOJUTHI, HEJJEKTPOUTHI, 3JeKTPOJIUTAYECKasi [JUCCOLMAIWs, peakUud HMOHHOro oOMeHa,
KaTaju3aTtop, XUMHUUecKoe paBHOBecue, oOpaThMbie ¥ HeoOpaTHMble peaklUd, OKHUC/IMTe/bHO-BOCCTAHOBUTE/IbHbIE DeaKlUd, OKHUC/IATEb,
BOCCTAHOBUTE/Tb, OKWUCIEHWE W BOCCTAaHOBJIEHWE, ajUIOTPOIusi, aM(OTepPHOCTb, XUMHUEeCKash CBs3b (KOBa/ieHTHas, WOHHAs, MeTa//IuecKas),
KpUCTasynuecKas peliéTka, Koppo3usi MeTaslyioB, CIlyiaBbl, CKOPOCTh XUMHUUECKOW peakLiyy, Mpefie/ibHO JorycTtiMasi KoHueHTparus [11K BelecTBa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TTOHSTHUH U TIPUMEHSITh 3TH TTOHSTHS TIPH OMTUCAHWU BEI[eCTB U UX TpeBpallleHunH;

WCTIO0/Tb30BaTh XUMHUUECKYI0 CUMBOJIMKY [I/Isi COCTaB/IeHUs] (JOPMYJI BellleCTB U ypaBHEHUM XUMUUYEeCKUX peakL[uii;

OTIpe/IeNIATh BaJIEHTHOCTb W CTENeHb OKWUC/IEHUS XMMUYECKMX 37IEMEHTOB B COeAMHEHUSIX Pa3/MUHOr0 COCTaBa, IMPHUHA/IEKHOCTh BEIIeCTB K
orpe/ie/IEHHOMY KJlacCy coeJuHeHWH 10 (opMy/iaM, B/, XUMHUUECKOU CBsI3U (KOBasieHTHasl, MOHHasi, MeTa/l/lueckasi) B HeOpraHWYeCKUX COeMHEeHUsIX,
3apsii MOHA 0 XWMWUYeCKoW (opMyse, XapakTep Cpe/ibl B BOZAHBIX pacTBOpPaXx HEOPraHWUeCKWX COeJUHEHWM, THM KPUCTA//TMUECKOW peIéTKU
KOHKDETHOT'O Bell|eCTBa;

packpeiBaTh cMbica Ilepuosnyeckoro 3akoHa [I. V1. MeHpeneeBa W [eMOHCTPUpOBaTb €ro IMOHMMaHHe: OMUChIBAaTh U XapaKTepU30BaTh
tTabmuuHyto ¢opmy Ileprofnueckoil CHUCTeMbl XUMHUECKHX 3JIEMEHTOB: pa3/iMuaTh TOHSTUS «T7IaBHas moArpymnma (A-rpymma)» U «moboyHas



nogrpynmna (b-rpynma)», Manble W Oosblivie Mepuofbl, COOTHOCUTh 0003HaueHMsl, KOTOpble MMEIOTCS B IepHOJUuUecKoil Tabmuie, C YKC/IOBBIMU
XapaKTePUCTUKAMHU CTPOEHHSI aTOMOB XMMHUECKHMX 3/IEMEeHTOB (COCTaB M 3apsi siAipa, o0Iiiee Ync/Io 371eKTPOHOB M paciipe/iesieHre UX 110 3/IeKTPOHHBIM
C/105M), 0OBSICHAATH 001I1e 3aKOHOMEPHOCTH B U3MEHEeHUU CBOWCTB 3/IeMEHTOB U UX COeJUHEeHUH B IpefiesiaX MajibIX [1epPHUO/0B U TJIaBHBIX MOATPYIII C
Y4ETOM CTPOEHHA UX aTOMOB;

KJIaCCU(ULMPOBaTh XMMHUYECKHe 3/1eMeHThl, HeOpraHuueckue BelllecTBa, XUMUYeCKHe peaklUy (110 YUC/Iy U COCTaBy yyaCTBYIOLIMX B peakLu1
BeII|eCTB, 110 Ter0BoMY 3(pdeKTy, 1o n3MeHeHUIO CTerleHell OKUCIeHHsl XMMUUeCKHX 371eMeHTOB);

XapaKTepr30BaTh (OMUCHIBaTh) oOIIMe U creluduyeckie XUMHUYeCKHe CBOWCTBA TPOCTBIX U CIOXKHBIX BeIeCTB, MOATBEp)KJas OIMCAHUe
rpuMepaMy MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUM COOTBETCTBYIOLMX XMMUUECKUX peaKLii;

COCTaBJISATh YPaBHEHUS 3/IEKTPOJIMTUUECKOW AMCCOLMALMU KUC/IOT, 1je/ioueil U cojieid, TOHble ¥ COKpallléHHble YpaBHEeHUs peakliuii MOHHOIO
oOMeHa, ypaBHeHHsI peaKL[1ii, TIOATBeP)K/JAl0IMX CYI[eCTBOBAHHE FeHeTUUEeCKOM CBSI3U MeX/[y BeIl[eCTBaMH Pa3/IMUHbIX K/IaCCOB;

PaCcKpbIBaTh CYL{HOCTb OKUC/IUTE/IbHO-BOCCTAHOBUTEIBHBIX PeaKLMii T0CPeJCTBOM COCTABJIEHHS 37IEKTPOHHOTO OaslaHca 3TUX peakLyii;

MIPOrHO3UPOBaTh CBOMCTBA BeELLeCTB B 3aBUCMMOCTH OT MX CTPOEHHS], BOSMOXXHOCTH NPOTEKaHWs] XMMUUECKHX MpeBpallleHHHd B pa3/IM4HbIX
YCJIOBUSIX;

BBIUMCJIATE OTHOCUTE/IbHYI0 MOJIEKY/ISIPHYIO M MOJISIDHYIO MacChl BellleCTB, MaCCOBYIO /I0JIF0 XUMUUECKOTr0 3/IeMeHTa o JopMyJie CoeJUHeHus],
MacCOBYIO [I0/II0 Bell|eCTBa B PaCTBOpE, IPOBOUTh PaCUéThl 110 YPaBHEHUIO XUMHUYECKOM peakijuy;

cobmofaTh MpaBu/a MOIb30BaHUS XUMUUECKOM 1ocyzoii 1 sabopaTopHeIM 060pyJoBaHHEM, a TakKe IpaBuia oOpallleHHs C BellleCTBaM{ B
COOTBETCTBUM C MHCTPYKLUSMHU T10 BBITIOTHEHUIO 71ab0paTOPHBIX XUMUUYECKHX OIBITOB IO TIOYUeHHIO U COOMPaHUI0 ra3000pa3HbIX BelecTB (aMMMaKa
Y YT7IeKMCIIOTO ras3a);

TIPOBOZIMTH PeaKLH, TIOATBeP)KJaroIye KaueCTBEHHBI COCTaB Pa3/IMYHbIX BeI|eCTB: Paclio3HaBaTh OMBITHBIM ITyTEM XJI0pH/-, OpPOMU-, UOIU/I-
, KapboHaT-, docdar-, cunMkar-, cynbdar-, rUAPOKCUJ-UOHBI, KATUOHbl aMMOHHUSI M MOHbI M3yUeHHbIX MeTa/JIOB, MPUCYTCTBYIOIIME B BOZHBIX
pacTBOpax HeOpraHUUeCKHX BelllecTB;

TIPUMEHSITE OCHOBHBIE OIEepaljii MBIC/IUTE/TbHOU JeATeIbHOCTU — aHa/lUu3 W CUHTe3, CPaBHeHWe, 0000IIeHre, CUCTeMaTU3aL|io0, BhISIB/IEHHEe
TIPUYMHHO-C/Ie/ICTBEHHBIX CBSI3€H — /711 N3yUeHHsl CBOMCTB BeIlleCTB M XMMHUECKUX PeaKlvi, eCTeCTBeHHO-HayJYHbIe MeTO/bl TI03HaHUsI — HabJTIo/ieH e,
v3MepeHue, MO/Zle/IMpOBaHKe, SKCIIePUMEHT (peabHbI U MbIC/IEHHBIN).

TEMATUYECKOE ITJTAHVNPOBAHUE

8 KJIACC
Ne OJIeKTPOHHBIE (LU(pOBbIE Konuuecto
Pazpen (comep>kaHue) Tema P (ngp )

n/n obpa3oBaTesibHbIE PECYPChI 4yacoB
Pa3zien 1. IlepBoHauanbHble XUMUUECKHE TTOHATUS™

Xumusi — Ba)kHasi 00/1acTh eCTeCTBO3HAHUSA U 1. Ilpegmet xumuu. Pomb bu6muoreka [JOK

NMPaKTHYECKOH JIeATeTbHOCTH YeIoBeKa XUMUU B )KU3HU YesloBeKa. https://m.edsoo.ru/ff0d210c Ypox
1.1 IlepBoHauanbHbIe XUMHUUECKUE TIOHSATUS Tesna u BellecTBa "[Ipenmet xumuun. Beniectsa u ux 5

IIpegmer xumuu. Pomb XUMHUUM B JKU3HU coiicra" (POIL)
ye/ioBeKa. XUMHs B CHUCTeMe HayK. Tesa U BelllecTBa. https://resh.edu.ru/subject/lesson/1521/start



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/lesson/1521/start/

dusryecKue CBOKCTBA BeleCTB. ArperaTHOe COCTOSTHUE
BenlecTB. [loHATHE 0 MeToax IO3HAaHUS B XUMHH.
Yuctele BemectBa UM cMmecd. CriocoObl pa3sgeneHus
cMmeceil.

BaxHenime mnpeacTraBuTeNM HeOpraHUYeCKUX
BellleCTB

/

2. IToHsTre o MeToZax
T03HaHUs B XUMHUU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d227e

3. IIpaktryeckas pabora Ne 1
«[TpaBuia paboThl B
nabopaTopyuu U MpUEMBI
obpaiijeHusi ¢ 7abopaTOpPHBIM
obopyioBaHHEM»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d23dc

4. YucTele BelllecTBa U
cmecu. CriocoObl pas/esieHust
cmeceu

bubnnoreka IIOK
https://m.edsoo.ru/ff0d26ca Ypok "Yucteie

BeniecTBa U cmecu. CriocoObl pa3ieneHus
cmeceit" (POL)
https://resh.edu.ru/subject/lesson/1522/start

/

5. IIpaktrueckast pabora Ne 2
«Pa3genenue cmeceit (Ha
ripUMepe OUMCTKHU
TIOBApPEHHOU COJIN)»

bubnnoreka IIOK
https://m.edsoo.ru/ff0d28c8

1.2

BewecTBa 1 XMMHUYecKHe peakiiiu
ATOMBI U MOJIEKYJIbl. XUMUYECKUe 3JIeMeHTHI.

CumBO/IBI  XMMHUUECKUX 37ieMeHTOB. [Ipoctele u

C/I0KHBIE BelecTBa. ATOMHO-MOJIEKY/IIPHOE yUeHHUe.

Xwumunueckast (opmyna. BaneHTHOCTB aTOMOB
XUMUYECKUX 3/IeMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BelLleCTB. OTHOCuTebHas aTOMHas Mmacca.
OTHOCuTebHAsA MOJIeKy/IsipHass macca. MaccoBas [0/
XUMHYEeCKOI'0 3/IeMeHTa B COeJUHeHUH.

Kommuectso Berectsa. Mosb. MossipHas Macca.
B3auMocBsA3p ~ KO/MuyecTBa, MacCbl M 4uC/Ia
CTPYKTYPHBIX  eAWHUL] BeljectBa. PacuéTel 110
(hopMysiaM XMMUUECKUX COeZJMHEHU.

dusuyeckue " XUMHYeCKHe
XuMuyeckass peakuuss U e€ IIPU3HaKU.

SBJICHUS.
3akoH

6. ATOMBI U MOJIEKY/IbI

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d2a6c Ypok "ATomsl,

MOJ'IeKy.]'II)I " UOHBI. HpOCTLIe 1 CIIOKHBIC
BEIICCTBA. XUMHYECKHUE DIIEMEHTEL. 3HaKI/I
xuMuueckux snemeHTos" (POII)
https://resh.edu.ru/subject/lesson/1486/start

/

7. XUMHUUYeCKUe 3/1eMEeHThI.
3HakKu (CMMBO/JIbI)
XUMHUYECKUX 3/IeMEHTOB

bubmmorexa [JOK
https://m.edsoo.ru/ff0d2be8

8. IlpocThle U C/I0XKHBIE bubnuotexa [JOK
BellleCcTBa https://m.edsoo.ru/ff0d2a6c
9. ATOMHO-MOJIEeKY/IIpHOE bubmmoreka [IOK

yueHHe

https://m.edsoo.ru/ff0d2d50

10. 3aK0H IOCTOSHCTBA

butmmoreka [IOK

15



https://resh.edu.ru/subject/lesson/1521/start/
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

COXpaHeHMsI MacChl BelecTB. XMMHUUeCKHe ypaBHEHMUS.
Knaccudukanys XuMHUUecKUx peakLMi (coeJuHeHus,
pas/ioXKeHus, 3aMelleHus1, 0OMeHa).

XHUMUUECKUM KCIIepUMEHT:

3HaKOMCTBO C XMMHUYeCKOHU MOCYZ0H, NpaBUaMu
paboTel B sabopaTopuu U TpPUEMAMM OOpaleHUsI C
nabopaTopHbIM 000py/J0BaHUEM, U3YUEeHHE U OTHCaHHe
(bu3MUeCcKUX CBOMCTB 00paslloB  HEOPraHUUeCKHUX
BeIecTB, Hab/moaeHre Gu3nueckux (TJIaBleHHe BOCKa,
TasiHUe Jb/la, paCTUpaHUe caxapa B CTYIIKe, KATIeHWe U
KOHJIeHCallUsi BOJIbI) M XUMHUeCKUX (TOpeHUe CBeuw,
TpOKaaMBaHWe MeJHOM TIPOBOJIOKH, B3aUMO/IeliCTBUe
MeJjla C KUC/I0TOMW) sIB/IeHWH, HaOM0eHre U OIUCaHue
MPU3HAKOB  TIPOTEKAHWsI ~ XUMHUYECKUX  peakIyi
(pa3noxkeHue caxapa, B3aUMO/eliCTBHe CePHOI KHUC/IOThI
¢ xyiopuzioM Oapusl, pa3noxkeHre ruapokcuza meau (11)
TIpY HarpeBaHWH, B3aUMOZEHCTBHE >Kejle3a C PAaCTBOPOM
coru meau (II), wu3ydyeHue criocob6oB pasjeneHust
CMeceli: C TIOMOIIbIO MarHuTa, (UIBTPOBaHHE,
BbITIapMBaHUe, JTUCTUIISILIVS, xXpomarorpadus,
TIpOBeZIeHre OUMCTKH TIOBapeHHOW COJH, HabO/MoieHe 1
orvcaHue pe3y/bTaToB TIpOBe/IeHUs OTIbITa,
WUTIOCTPUPYIOIIETO  3aKOH  COXPaHeHWsl  MacChl,
Co3/laHKe Mo/le/iel MOeKyJ1 (1L1apoCTepKHEBBIX).

COCTaBa BeLIeCTB.
Xumuueckasi hbopmya.
BasnienTHOCTH aTOMOB
XUMHUUECKUX 3/1eMEHTOB

https://m.edsoo.ru/ff0d2eae Ypox "3akon
IIOCTOSIHCTBA COCTaBa BCIICCTB.
Xumnaeckue Gopmyiibl. OTHOCUTETbHAS
aTOMHas U MOJICKYJIsIpHas MacCChbl.
MaccoBas J0JI1 XUMHUYECKOI'O DJIEMEHTA B
coenuaerun"” (POII)
https://resh.edu.ru/subject/lesson/1487/start

/

11. OTHOCUTE/NLHASA aTOMHas
macca. OTHocuTe/IbHasA
MOJIEKYJ/ISIpHasi Macca

bubnnoreka IIOK
https://m.edsoo.ru/ff0d323c

12. MaccoBas gons
XHMMHUYEeCKOr0 3/ieMeHTa B
coeIMHEeHUMN

bubnnoreka IIOK
https://m.edsoo.ru/ff0d350c

13. KosmmuecTBo BeljecTsa.
Mousis. MonsipHast Macca

bubnnoreka IIOK
https://m.edso0.ru/ff0d5230 Ypok
"KonnuecTBo BemecTBa. MosnspHas macca.
MonsipHblii 00bEM ra3za. 3akoH ABoraapo"
(PBII)
https://resh.edu.ru/subject/lesson/2063/start
/

14. ®usuyeckue u
XUMHWYECKHe IBJIeHUS.
XUmuryeckasi peakLjus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa Ypox
"®U3NYECKNEe U XUMUYECKUE SBJICHUS.
[Ipu3Haky XUMUYECKUX pEAKLUN. Y CIOBUSA
TE€UYEHUSI U BOSHUKHOBEHUSI XUMHUYECKUX
peaxiuit" (POILI)
https://resh.edu.ru/subject/lesson/1485/start
/

15. Tlpu3Haku U yc/i10BUs
NPOTeKaHUsl XUMUYEeCKHUX
peakLun

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

16. 3aK0OH COXpaHeHHs MacChbl
BellecTB. XMMHUYECKHe

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d3b88 Ypok "3akon
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ypaBHEHHSI

COXpaHEHHUS MACChl BEIIECTB. XUMUUYECKHE
ypaBHeHus1. KoadduimenTs B ypaBHEHUIX
peakuuii. Tunel XuMu4ecKux peaxiuit'

(POII)
https://resh.edu.ru/subject/lesson/1519/start
/
17. Beruuc/ieHust KOJIM4eCcTBa,
MaccChl BelecTsa I1o0 bubmmoreka [IOK

yPaBHEHUSIM XUMHUeCKUX
peakiui

https://m.edsoo.ru/ff0d5708

18. Knaccudukarius
XUMHUUECKUX Peakivii
(coeauHeHUsI, pa3/ioyKeHus,
3amelrieHusi, 0OMeHa)

bubnnoreka IIOK
https://m.edsoo.ru/ff0d3f34

19. M. B. JlomoHOCOB —
YUEHBIN-3HL[UKJIOTIEeJUCT.
O600111eHME U

CcUCTeMaTH3alysl 3HaHUMN

bubnnoreka IIOK
https://m.edsoo.ru/ff0d40c4 Ypok
"Pacy€Tbl MO ypaBHEHUSAM XUMHUECKUX
peakuuii. O0oO1IeHNe 3HAaHUH IO TeMe
«IlepBoHauaIbHbIE XUMHYECKHUE TTOHITHS"
(PBII)
https://resh.edu.ru/subject/lesson/2448/start

/

20. KonTpospHast pabota Nel
1o Teme «BeliectBa u
XUMUUECKUe peaki[un»

bubmorexa [JOK
https://m.edsoo.ru/ff0d4290

Wroro no pasgeny 20
Pa3pen 2. BaxxHelilve npe/CcTaBUTe/IM HEOPraHWYeCKUX BelecTs*
Bo3ayx. Kuciopoj. [Tonsitie 06 okcugax 21. Bo3gyx — cMecCh rasos. bubmuorexa [JOK
Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa. | CoctaB Bo3ayxa. Kuciopos https://m.edsoo.ru/ff0d448e Ypoxk
21 Kucnopoy — s71eMeHT W TpoCTOe  BeLeCTBO. | — 37IEMEHT U MPOCTOoe "Kucnopon: monyueHue, Gu3ndecKue u 6

HaxoxxeHre KucaopoZa B mpupofe, (¢u3nueckue u
XUMHYEeCKre CBOMCTBa (peakuuu ropeHust). OKCUABL
[MpumeHeHue  Kuciaopoga.  Criocobbl  TOSyYeHHst

Bel[ecTBO. O30H

XUMHUYECKHE CBONCTBA, IPUMEHEHHE.
Oxcupasl. KpyroBopor kuciaopoja B
npupose" (POII)



https://resh.edu.ru/subject/lesson/1519/start/
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KACIOpoJa B J1labopaTopuu ¥ MPOMBIIIJIEHHOCTH.

https://resh.edu.ru/subject/lesson/2447/start

KpyroBopor kucinopoga B mnpupose. O30H — /
/UIOTPOTIHAsT MOAM(HKALIMS KUCIOPOAA. 22. dusnueckue 1 bubmmorexa [JOK
TerioBoli  3pheKT  XMMUUECKOW  PeaklHH, | xymuueckue CBOMCTBA https://m.edsoo.ru/ff0d4614 Ypoxk "O30H.
TepMOXUMHieckue ypaBHeHUs, 9K30- 1 | kuciopoaa (peakiyu Annotponus kucinopoaa. CoctaB Bo3ayxa.
SH/I0TEPMHYeCKHe peakLud. TOIUIMBO: Yrofb M METaH. | okyc/ieHus], TOPEHNe). Topenue" (PILLI)
3arpssHeHMe  BO3/lyXa,  yCWJeHHe  MAapHHUKOBOTO | [JousTHe 06 OKCHIAX https://resh.edu.ru/subject/lesson/2446/start
s¢dekTa, pa3pylieHre 030HOBOTO CJIOS. /
23. Crioco0bl moTyueHust
KHC/IOpO/ia B J1ab0paToOpuu U bubmuorexa [HOK
TIPOMBIIILJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IprMeHeHHe KHCI0poJa
24. TennoBoii 3¢pdekT
XUMHYEeCKOW peakiuu,
TIOHSITHE O bubnnoreka IIOK
TePMOXHUMHUUECKOM https://m.edsoo.ru/ff0d4790
ypaBHEHUH, 3K30- U
9H/IOTEPMUUECKUX PeaKLUsIX
25. TonuBo (HedThb, yrob U
MeTaH). 3arps3HeHue bubnmnorexka HOK
BO3/1yXa, CITIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
TIpe/IOTBpall[eHUsT
26. IpakTuueckast pabora Ne
3 o Teme «[lonmyueHuve u bubmuoreka [JOK
cobupaHKe KUCI0po/a, https://m.edsoo.ru/ff0d4ae2
V3y4YeHUe ero CBOMCTB»
Bopopoga. IToHsaTHEe 0 KMC/IOTAX U COJIAX 27. Bopopos — 371eMeHT U bubnmoreka [JOK
Bomopos — 37eMeHT M TPOCTOe BeIeCTBO. | TPOCTOE BEIeCTBO. https://m.edsoo.ru/ff0d4dd0 Ypox "
HaxoxxgeHue Bozoposia B mpuposie, Gusnyeckue u | HaxoxgeHwe B pupoe Bogopon: HaxoxaeHne B IpUpo/Ie,
5o | XMMUUeCKMe CBOWMCTBa, TMpUMEHEHWe,  CTOCOObI MOJTydeHne, ero QU3NIECKUe U
" | monyueHusi. KucioTel U cosu. XUMHYECKHE CBOICTBA, IpUMEHEeHHE"
MovisipHbiii  00BEM  Ta3oB.  Pacuétbl 10 (PDII)

XNUMHUUYECKHUM YDABHEHHUSAM.

https://resh.edu.ru/subject/lesson/3119/start

/
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28. dusuueckue u
XUMHUUECKHe CBOMCTBA
Bogopoza. [IpumeHenue
BOJIOpPOZA

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

29. IToHsTHeE 0 KKC/IOTaxX U bu6nmoreka [IOK
COJISIX https://m.edsoo.ru/ff0d50d2
30. Crioco0Obl oTyueHHst bubmuorexa [JOK

BO/IOpPO/Ia B JTabOpaTOpHUH

https://m.edsoo.ru/ff0d4dd0

31. IpakTueckasi pabora No
4 o TeMe «ITonyuenue u
cobupaHyre BOJj0po/a,
H3yuyeHHe ero CBONCTB»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4f42

32. MonsipHbIM 00bEM Ta30B.
3akoH ABorazpo

bubmuorexa [JOK
https://m.edsoo.ru/ff0d542e

33. Beruncienus o0béma,
KOJIMUeCTBa BEIeCTBa rasa
110 ero U3BeCTHOMY
KOJIMUECTBY BEII[eCTBA WU/TH
00bEMY

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d55a0

34. BerurciieHus: 00bEMOB
ra3oB I10 YpaBHEHUIO
peakLMy Ha OCHOBe 3aKOHa
00BEMHBIX OTHOILIEHUH ra30B

bubmorexa [JOK
https://m.edsoo.ru/ff0d5708

2.3

Bopa. PacTBopsbl. IToHsiTHEe 00 0CHOBaHHUSAX

du3snueckue CBOMCTBA BOAbl. Boja Kak
pacTBOpHUTE/Ib. PactBopsl. HacsiijenHeie 51
HeHachblllleHHble PacTBOPbI. PaCTBOPUMOCTL BellleCTB B
Boje. MaccoBass [0/l BelljecTBa B pacTBoOpe.
XvMHuueckue CBoMcTBa BOAbl. OcHoBaHusA. Posb
pacTBOPOB B IPUPO/Ie U B )XU3HU YesioBeKa. Kpyrosopor
BOAbI B TIIpuUpofe. 3arpsi3HeHue IIPUPOJHBIX BOJ,.
OxpaHa ¥ OYUCTKa IIPUPOJHBIX BOZ,.

35. dusnueckue u
XUMHUYECKHUe CBONCTBA BOJIbI

bu6nuoreka [IOK

https://m.edsoo.ru/ff0d587a Ypok "Boaa B

MPUPOJIE U CIIOCOOBI €€ OUUCTKH.

dOu3ndyeckne 1 XUMHYIECCKIE CBOMCTBA

BoJbl. [Ipumenenue Boabl. Bona —
pactBopurelnb. PactBopbel. MaccoBas gosis

pactBopénHoro Bemectna" (POIII)
https://resh.edu.ru/subject/lesson/2062/start

/

36. CocTaB OCHOBAHUU.

bu6nuorexa [JOK



https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4dd0
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[ToHsATHE 006 MHAMKATOpaX

https://m.edsoo.ru/ff0d59e2

37. Bojia Kak pacTBOpPUTE/Ib.
Hacebimjennsie u
HeHacChbIIIleHHble PaCTBOPBI.
MaccoBasi o151 BelljeCcTBa B
pacTsope

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d5b40

38. TlpakTrueckasi pabora Ne
5 o Teme «[Ipurorossenuve
PacTBOPOB C Orpe/ie/IEHHOM
MacCOBOM AoJiei
PacTBOPEHHOTO BelleCTBa»

bubnnoreka IIOK
https://m.edsoo.ru/ff0d5eba

39. KoHTtpoJsbHasi pabota Ne2
o teMe «Kucnopog,.
Bopopoa. Boga»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d6342

24

OcHoOBHBI€e K/1acChl HEOPraHNYeCKHX Coe{MHeHUN

Knaccudukaiys HeopraHUuecKWx COeIUHEeHUHM.
Oxcuppl. Knaccudukaimsi okcHoB: cosieobpasyroliye
(oCHOBHBIE, KHCJ/IOTHBIE, amdoTepHbIe) u
Hecosieo0pasyrolye. Homenknarypa OKCH/I0B.
®dusnueckue W XUMHYECKHMe CBOMCTBA OKCH/IOB.
[TonmyueHue oKCU/OB.

OcHoBaHusl. Knaccugukanuss ~ oCHOBaHMIA:
[E/I0YM U HepacTBOpUMbIe OCHOBaHUsS. HomeHknatypa
OCHOBaHuM. @usnyeckhe W XUMHUECKHe CBOMCTBA
ocHoBaHuu. [lonyueHre 0CHOBaHUHN.

Kucnotsl. Knaccudukanys KHCJIOT.
Howmenksatypa kucior. ®dusrueckve U XUMUYeCKHe
CBOMCTBAa KMC/IOT. PsAjn aktuBHOCTU MeTassioB H. H.
bekeroBa. [loyueHue KUCIIOT.

Conmu. Homenknatypa coseii. ®usnueckue u
XMMHUYeCKHe CBOMCTBa cosel. [Tosyuenue conei.

lNenetnueckass  CBfI3b ~ MeXJy  KJjaccamu
HeOpraHU4eCKUX COeJUHeHUH.

40. OKcuabl: COCTaB,
K/accuduKanus,
HOMEeHK/IaTypa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e Ypox
"Okcuasl: kKnaccupuKanus,
HomeHknarypa" (POLI)
https://resh.edu.ru/subject/lesson/2445/start

/

41. [Tonyuyenue u
XMMHYeCKHe CBOKWCTBA
KUCJIOTHBIX, OCHOBHBIX U
aM(OoTepHBIX OKCH/IOB

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d664e Ypoxk
"CBolicTBa, OJy4YeHUE, TPUMEHEHHE
okcuzaos" (POII)
https://resh.edu.ru/subject/lesson/2444/start

/

42. OcHOBaHUSI: COCTAB,
KJ/laccuuKaLus,
HOMEHKJ/IaTypa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d67ca Ypoxk
"OcHoBaHusl: K1accudukanms,
HOMEeHKIaTypa, noiayuyenue" (POLL)
https://resh.edu.ru/subject/lesson/2442/start

/

43. TlonyyeHue u

but6mmoreka [IOK

11
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XHWMUUECKUM SKCIIePUMEHT:

KaueCcTBeHHOe oripejiesieHHe cofiep>KaHust
KACIOpOJa B  BO3AyXe, TMojiydyeHre, coOupaHue,
pacrio3HaBaHWe W W3yuyeHHe CBOWCTB KUCIOPOAQ,

Ha0JTI0/IeHe B3aUMOJIEMCTBUST BEIeCTB C KHUCJIOPOIOM
Y YC/IOBUSI BO3HUKHOBEHMSI W TpeKpallleHHsI TOpeHusi
(o>kapa), O3HaKOMJIeHHWe C o0OpaslaMu OKCH/IOB U
ornvcaHWe WX CBOWCTB, TIOJiyueHWe, coOUpaHUe,
pacrio3HaBaHWe W U3y4yeHMe CBOMCTB  BOZOpoja
(ropeHue), B3aMMo/IeliCTBHE BOJIOPO/ia C OKCHJIOM Meu
(IT) (BO3MOXXHO HCIIO/Ib30BaHWE BHUAEOMAaTepUasoB),
HabmoeHre 00paslioB BeIeCTB KOJTMUYeCTBOM 1 MOJIb,
HccieioBaHe 0COOEHHOCTeH pacTBOPEHUSI BEIeCTB C
PEERIZE13 (0071 PacTBOPUMOCTEIO, TIPUTOTOBJIEHUE
pacTBOPOB C  ONpefe/NéHHOM  MacCOBOW  Jlo/ei
pPacTBOPEHHOTO BellleCTBa, B3aUMOJENCTBUE BOJAbI C
MeTa//laMd  (HaTpueM U KajibliueM) (BO3MOXXHO
WCI0/Ib30BaHMEe  BU/IEOMATePHUA/iOB),  UCCAe/l0BaHHe
0o0pa3lioB  HEOpraHWYeCKWX  Bel[eCTB  Pa3/IMYHbIX
KJ1aCCOB, Hab/iro[eHne H3MeHeHHsI OKpaCKu
VHJUKaTOpPOB B pacTBOpax KUCAOT U Ie/iouel,
u3yueHrWe B3auMogeulcTBusi okcuga wMegu (1) c
pacTBOPOM CEPHOM KMCJ/IOThI, KHUCJIOT C MeTasljlaMH,
peakiuii HeUTpanu3aluy, ToJyueHHe HepacTBOPHUMBIX
OCHOBaHUl, BbITECHEHME OJHOr0 MeTas/ula APYTUM W3
pacTBopa COJ/H, pellieHHe KCTIepUMeHTaIbHbBIX 3a/1au 110
Teme «Baxneiimue KJ1aCChl HeopraHuvecKux
CoeITMHEHUI».

XHMMUUYEeCKUe CBOMCTBA

https://m.edsoo.ru/ff0d67ca Ypox

OCHOBaHUU "XUMHUUECKHE CBOMCTBA OCHOBAHMIT"
(PDII)
https://resh.edu.ru/subject/lesson/2443/start
/
44. KucioThl: COCTaB, Bbu6nuoreka [IOK

K/laccuukarys,
HOMeEHK/IaTypa

https://m.edsoo.ru/ff0dfee2 Ypox
"Kucnotel. CoctaB. Knaccudukanus.
Homenxnarypa" (POL)
https://resh.edu.ru/subject/lesson/2055/start

/

45. [Tonyuyenue u
XUMHUUEeCKUe CBOMCTBA
KUC/IOT

bubnnoreka IIOK
https://m.edsoo.ru/ff0dfee2 Ypoxk
"[losnyyeHne U XUMHUYECKUE CBOWCTBA
kuciot" (POII)
https://resh.edu.ru/subject/lesson/3120/start

/

46. Conu (cpegHue):
HOMEHK/IaTypa, CriocobbI
TIOJTyYeHHsl, XUMHUYeCKre
CBOMCTBA

bu6nuoreka [IOK
https://m.edso00.ru/00ad9474 Ypox "Comu:
cocTaB, KiaccuduKaius, HOMEHKIIATypa,
cnoco6s! omyyenus" (POILI)

https://resh.edu.ru/subject/lesson/2054/start
/
47. TlpakTnueckasi pabota Ne
6. Pelienue
9KCIepUMEeHTa/IbHBIX 3a7,a4 bu6muoreka [JOK

1o Teme «OCHOBHBIE KJIaCChl
HEeOpPraHUYeCcKux
CcoeIMHEeHUM»

https://m.edsoo.ru/00ad9b7c

48. I'eHeTHyeckas CBSI3b
MeXXy K/lacCamu
HeOpraHUuYeCcKUx CoeUHEeHUN

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9a50 Ypoxk
"T'eHeTHYECKAsl CBSI3b MEXK/y OCHOBHBIMHU
KJIaCCAaMH HEOPTaHUYECKUX COCIUHEHUH.
O06o0061eHue 3HaHui M0 TeMe «OCHOBHEIC
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KJIACChl HEOPTraHUYECKUX COCTUHEHUI»"
(PDILI)
https://resh.edu.ru/subject/lesson/2440/start
/

49. O6o011eHHe U
cucTeMaTH3aLusi 3HaHUU

bu6nmoreka [IOK
https://m.edsoo.ru/00ad9ch?2

50. KonTtposnbHasi paboTta Ne3

1o TeMe "OCHOBHBIE K/IaCChI bubmuorexa [JOK
HEOPraHUYeCKuX https://m.edsoo.ru/00ad9ela
coelMHeHU"
Wroro no pasgeny 30
Pazpgen 3. Tlepuoguueckuii 3akoH U [leproguueckast cucreMa xuMuueckux snemeHToB /. V. MenzeneeBa. CTpoeHre aTOMOB. XUMHUeCKast CBSI3b.
OKuC/IMTe/IbHO-BOCCTAHOBUTE/IbHBIE peakLuu™
Tlepuoguueckuii 3akoH u ITepuoguueckas cucrema | ©1- [1epBbI€ MOMBITKH Butimoreka [IOK
XMUMHUecKHX 31emenTos JI. V. Menpeneesa. K/IaCCU(PUKALUM XUMHUECKIX https://m.edsoo.ru/00ad9ffa Ypoxk
CTpoenue aToma sneMeHTOB. [ToHsiTHE O "Knaccudukanus XMuMHYECKUX JIEMEHTOB.
Tlepuopyueckuii  3akoH W Ilepuoguueckas | TPYTTAX CXOJHBIX 3/1eMEHTOB [ToHsiTHE O TPYIIIAX CXOIHBIX JIEMEHTOB.
cuctemMa xumuueckux smementoB [I. V. MeHpeneesa. Tlepropnyecknii 3akoH 1 feproaHecka
CTpoeHre aTOMOB. XUMHUYeCcKast CBsi3b. OKUC/IUTEIBLHO- Tabmiua JI. M. Menneneesa” (POLLI)
BOCCTAHOBHTe TbHBIE PeaKIUH https://resh.edu.ru/subject/lesson/2053/start
[TepBbie MOMBITKU K/IaCCU(PUKALUN XUMHUUYECKUX /
snemeHToB. [oHsITHE O TPyMMax CXOAHbIX 37emeHToB | 52. [leprouueckuii 3aKoH U
31 (1le/10UHbIe U I1[e/IOUHO3eMeJIbHBIE MEeTalllbl, rajoredsl, | lleppuoauueckas cuctemMa bubmorexa LJOK ;
" | MHepTHBIe Ta3bl). OJIEMEHTHl, KOTOpble 00pa3syloT | XMMUUECKUX 371eMeHTOB /I, https://m.edsoo.ru/00ada52c
amMdoTepHble OKCU/IbI U TUIPOKCH/BI. . Menpeneesa
[Tepuoguueckuin 3aKOH. [Tepuognueckast | 53. [Tepuo/bl, FPYIIIb, Bbubnuoreka LIOK
cucTeMa XUMHUYeCKUX 3yemeHToB [I. WM. MeHpeneeBa. | moarpymmsl https://m.edsoo.ru/00ada52¢c
KoporkoriepuogHast 1 JATMHHONEPUOAHas  GOPMBI | 54 CrpoeHue aTOMOB. Bubmorexa LIOK

[Tepriognueckol CUCTEMbl XMMUYECKUX 371eMeHToB [l.
U. MenpeneeBa. Ilepuogpsl u rpynmel. PuU3MYeCKUU
CMBIC/T TIOPSLKOBOTO HOMepa, HOMepOB Iiepuoja Hu
CPYIIIBI 3/IeMeHTa.

CTpOGHI/Ie atromMoB. CocTaB aTOMHBIX daaep.

CocTaB aTOMHBIX f7ep.
N3oTormnsl

https://m.edsoo.ru/00ada342 Ypox
"Ctpoenune aromoB. CocTaB aTOMHBIX
snep. Uzoromsr" (POILI)
https://resh.edu.ru/subject/lesson/2051/start

/
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https://resh.edu.ru/subject/lesson/2053/start/
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https://resh.edu.ru/subject/lesson/2051/start/
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M3otombl.  OyeKTpoHbL.  CTpoeHue  3/1eKTPOHHBIX
0060/10ueK aTOMOB MepBbiX 20 XUMHUUECKUX 3/IEMEHTOB

[Tepuopnueckori cuctembl [. W. Menpeneesa.
XapakTepyucTMKa XMMHUUYECKOrOo 3jieMeHTa [0 ero
nonoxxennto B [lepuomnueckour cucreme 1. U.
MeHgeneeBa.

3aKOHOMEPHOCTH HW3MEHEeHHUs pajuyca aTOMOB
XUMHYEeCKUX 3/1eMeHTOB, MeTa/UTH4eCKUX v
HeMeTa/I/TMYeCKHX CBOMCTB T10 TPYIaM U Mepruofam.

3HaueHue ITepuoguueckoro 3aKOHa 51

[TepyonuecKkor CUCTEMbl XUMUUECKUX 3JIEMEHTOB [JisI
pasBuTUs Hayku M npaktukd. . W. Menpenees —
YUEHbIN U TPaKJaHUH.

55. CTpoeHHe 5/1IeKTPOHHBIX
000/10U€eK aTOMOB 3/IeMEHTOB
[Tepuoanueckou cucremsl /1.
W. MeHzeneeBa

bu6nmoreka [IOK
https://m.edsoo.ru/00ada6bc

56. XapakTepucTrka
XUMHYECKOT0 37IeMeHTa 10
€ro MOJI0)KEHUIO B
[Tepuoanueckoui cucreme /1.
N. MeHpeneeBa

bu6nmoreka [IOK
https://m.edsoo.ru/00ada824 Ypok
"M3MeHeHre CBOMCTB aTOMOB 3JIEMEHTOB U
00pa30BaHHBIX MMM BEIIECTB 110 IEPUOAAM
U TpyIaM NepUOANYECKON CUCTEMBI"

(PDBII)
https://resh.edu.ru/subject/lesson/2049/start
/
57. 3uauenue
[Teprogrueckoro 3akoHa Jist Butmorexa [IOK

Pa3BUTHSI HAYKU U MPAKTUKHU.
. Y. MenpeneeB — yuéHblH,
nejlaror ¥ rpaxjaHuH

https://m.edso0.ru/00ada96e

3.2

Xumuueckas cBa3b. OKHC/IUTE/IHLHO-
BOCCTAHOBMTe/IbHbIE PeaKIiuu
XumMmuueckasi cBsizb. KoBasieHTHast (Mo/sipHasi U

HeTo/IsipHast) CBSI3b. DJIEKTPOOTPHUILIATE/IbHOCTh
XUMHWUYECKUX 3/1eMeHTOB. MloHHas CBA3b.
CrerneHb OKUCJ/IeHUS. OKuC/IUTebHO--

BOCCTaHOBUTe/bHbIEe peaklyu. [Iporeccel OKUCIeHus 1
BOCCTaHOBJIeHUs1. OKUC/IUTeIM U BOCCTAaHOBUTE/IU.
XVMHYeCKUI SKCTIepUMeHT:
u3yyeHre 00pas3lOoB BeIeCTB META/VIOB U
HEMeTa/lJIOB, B3aMMOJIEICTBUE THJPOKCHJA LMHKA C
pacTBOpaMM KMCJIOT M 1Lje/ioueil, NpoBe/ieHre OIbITOB,
WJUTFOCTPUPYHOILAX NIpUMepbl OKMCJIUTETbHO-
BOCCTAaHOBUTE/IbHBIX ~ peaklMi (ropeHue, peakLyu
pas’JioKeHUsl, COeJUHEHHs).
MesxnipejMeTHBbIe CBSI3U
Peanmu3anmsa  MeXXnpegMeTHBIX

CBSI3ed IIpU

58.2/1eKTpooTpHrLIaTeTbHOCTh
aTOMOB XUMMUUECKUX
3/1EMEHTOB

bu6nuoreka [IOK
https://m.edsoo.ru/00adaab8 Ypoxk
"9J’IeKTpOOTpI/ILIaTeJ'ILHOCTB XUMHNUYECCKHUX
anemeHToB. MonHas cBsa3p" (POLL)
https://resh.edu.ru/subject/lesson/2439/start

/
59. NoHHas xumuueckas bubmuotexa [JOK
CBAA3b https://m.edsoo.ru/00adac34
60. KoBasieHTHas rosisipHas bubmuoreka [JOK

XHUMHWUeCKas CBA3b

https://m.edsoo.ru/00adaab8 Ypoxk
"KoBajieHTHasg XUMHUYECKas CBI3b.
[TonsipHas 1 HEMOJNsIpHAs KOBAJIEHTHAS
cBs3p" (POLI)
https://resh.edu.ru/subject/lesson/2048/start

/

61. KoBanentHasa
HeroJIsipHasi XUuMUuecKast

bu6nuoreka [IOK
https://m.edsoo.ru/00adaab9
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M3yueHUM XUMHMM B 8 Kjacce OCYIIeCTB/SeTCs uepes
WCTONb30BaHHe KakK OOIIMX ecTeCTBeHHO--HayUYHbIX
TOHSATUM, TaK W TIOHATHM, SIB/SIOIIUXCS CUCTEMHBIMU
ISl OTAeMbHBIX TpPEeJIMEeTOB eCTeCTBeHHO--Hay4HOTO
I GER

Ob1ume €CTeCTBEHHO--HayuyHble  TTOHSTHUS:
HayuHbIi (akT, ruUMore3a, TeOpHsi, 3aKOH, aHaIM3,
CUHTe3, KiaccuuKalysi, TepuoJUUHOCTh, HabmoieHue,
9KCTMIepUMeHT, MO/lelMpOBaHue, W3MepeHue, MOjellb,
sIBJIEHUE.

®dusrka: MaTepus, aToOM, 3JIeKTPOH, TIPOTOH,
HEUTPOH, WOH, HYKIHJ, W30TOMbI, PaZMOaKTUBHOCTb,
MoOJieKy/a, 37eKTPUUecKWi 3apsifi, BelecTBO, TeJo,
00BEM, arperaTHoe COCTOSIHWe  BeIeCTBa, Ta3,
(dur3nueckre BeJIMUMHBI, eJUHUIIBI U3MepeHHs, KOCMOC,
TIaHeThl, 3Bé3761, CosHIIe.

Buosorusi: porocuHTe3, AbIxaHue, buocdepa.

leorpadumsi: atMocdepa, ruzpocdepa,
MHUHepaJibl, TOPHBIE TIOPO/bI, TO0JIe3HbIE WCKOTIAeMBIE,
TOTI/IMBO, BOJJHbIE PECYPCHI.

CBA3b

62. CTerieHb OKUCJ/IEHUS

bubnunoreka LIOK
https://m.edsoo.ru/00adae28 Ypox
"BaneHTHOCTh M CTEIICHb OKUCJICHUS.
[IpaBuna onpeneneHus CTeneHen
okucnenus anementoB" (POIL)
https://resh.edu.ru/subject/lesson/3121/start
/

63. OKUC/IUTEe/IBHO-
BOCCTaHOBUTeJIbHbIE peaKLUuu

bubmuorexa [JOK
https://m.edso0.ru/00adb076 Ypoxk
"OKHCIUTENHLHO-BOCCTAHOBUTEIILHBIE
peaxuuun" (POILI)
https://resh.edu.ru/subject/lesson/3122/start
/

64. OkucuTenu u
BOCCTaHOBUTEJIU

bubnnoreka IIOK
https://m.edso0.ru/00adb076

65. KonTposibHast pabota Ned
110 Teme «CTpoeHue aToma.
XUumuryeckas CBsi3b»

bu6mmoreka [IOK
https://m.edso0.ru/00adbh486

WTtoro o pasgeny

15

O06o006111eHMe ¥ CHCTeMaTH3alys 3HaHUH

66. O60011eHIe 1
CcUCTeMaTH3al[ysl 3HaHUMN

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c Ypok
"[ToBTOpeHue 1 0000IIEHNE 110 TEME
«Ctpoenue aroma. CTpoeHUE BEUIECTBA.
Xumnyeckas cBszby" (POII)
https://resh.edu.ru/subject/lesson/3093/start

/

67. O6o011eHe U
cUCTeMaTH3aLus 3HaHUU

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ch?2
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68. O60061IeHE U bubimoreka [IOK
CUCTeMaTH3aLys 3HaHUH https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

*@MopMbl yuéTa padoueii MporpamMmMbl BOCITUTAHUA

YcTaHOB/IeHHE JIOBEPUTEIBHBIX OTHOIIIEHUH MeXKy IeJaroruyeCKUM pabOTHUKOM U ero 00yJaroIuMucs
Bk/rOueHMe B YPOK UTPOBBIX MPOLEAYP AJIS TOAJep>KaHus MOTHBALIMKM 00YJaroIUXCsl K TIOTyUeHUI0 3HAHUH.
[TpuMeHeHMe Ha yPOKe UHTEPAKTUBHBIX (JOPM PabOThI C 00YUAIOLUMUCS: UHTE/ITIEKTYa/TbHBIX UTP, CTUMY/TUPYIOIIUX MT03HABATEIbHYI0 MOTUBALIUIO
00yuaromuxcs.
[TpuMeHeHue TPYITIOBOM paboThI MM pabOThI B IMapax, KOTOPbIE yUaT 00yUaroIIMXCcst KOMaH/IHOW paboTe v B3aUMO/IEHCTBUIO C IPYTUMU
00yJaroIuMHCS.
Bk/TtoueHre B ypOK UTPOBBIX TIPOLIEAYP JJ1s TIO/ieP>KaHUsl MOTHBALIUK 00YJarOLUXCsl K TIOJTYYEHUIO 3HAaHHUM.
Kcrio/ib30BaHUe BOCITUTATE/TBHBIX BO3MOYKHOCTEH CO/lepKaHUsS TeMbI uepe3 Moi00p COOTBETCTBYIOIIMX 3a/]au /ISl PEIeHus].
TeMaTHUecKoe IJIAHUPOBaHKHe MPAKTHYECKHX, Ia00PaTOPHBIX U KOHTPOJIBHBIX PadoT

8 KIIACC
Ne Bup (¢popma) paboTsl Tema Kos1-B0 yacos, Cpoxku
ILIL OTBOJUMBIX Ha IIpOBe/leHus
JAHHYIO0 paboTy (Hemens,
MeCsILT)
1 [MpakTrueckast pabota Ne 1 | «IIpaBusa paboThl B 1abopaTopuy ¥ IPUEMBI 0OparieHus ¢ 1 1 Hepena
nabopaTopHBIM 000py/JOBaHUEM» CEeHTsOpst
2 [MTpakTrueckast pabota Ne 2 | «Pa3geneHue cMeceli (Ha MpUMepe OYUCTKH TTOBAPEHHOMN COJIN )» 1 2 Heflens
CeHTsI0ps
3 KonuTponbHast paboTa Nel «BerecTtBa U XUMHAUECKUE PEaKI[AN» 1 2 Heflens
HOSIOPSI
4 [MTpaktuyeckas pabora Ne 3 | «[TonmyueHue u cobupaHue KUC/IOPO/ia, U3yUeHHe ero CBOWCTB» 1 4 Hepens
HOsI0pS
5 ITpakTuyeckasi pabota Ne 4 | «ITonyueHue u cobrpaHue BOZOpoO/ia, U3yueHHe ero CBOHCTB» 1 2 Hepens
Jekabps
6 [Tpaktuyeckas pabora Ne 5 | «I[IpuroToBieHre paCTBOPOB C OTIPe/e/IEHHON MacCOBOH /10J1ei 1 2 Hepens
PacTBOPEHHOIO BelllecTBa» sIHBapsl
7 KonTtposnbHast pabora Ne2 «Kucnopoa. Bomopon. Boga» 1 3 Hepens



https://m.edsoo.ru/ff0d61c6

sIHBapsl

8 | Ilpaktuueckasi pabora Ne 6

Pemenue skcriepumeHTaIbHBIX 3aZau 110 TeMe «OCHOBHbIE K/1aCChl 1
HeOpraHU4eCKUX CoeJuHeHUN»

2 Henlenst
teBpasns

9 | KontposnbHas pabora Ne3

«OCHOBHBIe K/TaCChl HEOPraHMYeCKNX COeZIMHEeHU»

2 Heplesisg MapTa

10 | KonTposnbHasi pabora Ned «CTpoeHue aroma. XuMuueckast CBsi3b» 4 Hepesns
anperst
Nroro 10
TEMATUYECKOE ITJTAHNPOBAHUE
9 KIIACC
Ne
wn Pasien (coziepsarue) Tema OneKTpoHHbBIe (LU(POBLIE) KonnuecTBo
a ACP obpa3oBare/ibHbIe PeCyPChI 4YacoB
Paspen 1. BellecTBO 1 XUMHAUYECKHWE peakLuu ™
IToBTOpEeHUe U yriiy0/ieHHe 3HAaHUH 0CHOBHBIX 1. Ieproguveckuit 3aKoH.
pazjiesior Kypca 8 kracca [Tepuoanueckasi cuctema bubmuorexa [JOK
TMepuoueckuii 3akoH. TlepHo/HYeCKast CHCTeMa )Ii/II/IMI/II{eCKI/IX snemenToB [. U. https://m.edsoo.ru/00adb59e
xumuyeckux 3neMeHToB [l. V. MeHnpeneeBa. CtpoeHue EHAE/IEERA
aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB | 2. 3AKOHOMEDHOCTH B M3MeHeHUH Bu6morexa IIOK
XUMUUYECKUX 37IeMeHTOB TepBbIX TPEX MepUoA0B, Kanus, | CBOUCTB XUMUYECKHX 3/IEMEHTOB https://m.eds00.ru/00adb6b6
KalbliUsi M WX COeJlUHEHWM B cooTBeTCcTBUM c | IIEPBBIX TPEX I1€PHO/IO0B
rnosio)keHueM 3nemMeHTOB B [lepuoanueckoi cucreme u | 3. Knaccudukauys u HOMeHK/IaTypa bubmuoteka [JOK
11 | CTPOEHHEM HX aTOMOB. HeopraHMuecKux BelllecTB https://m.edsoo.ru/00adb7e2 5
' Crpoenyie BelllecTBa: BH/IBI XMMHYECKOH CBSA3H. | 4. Byl XHMMUECKOH CBSI3M U TUITBI bu6bmorexa LIOK
Ture! KpUCTANIMTYECKHUX PEIIETOK, 3aBUCUMOCTE CBOMCTB | KpyCTa//IMUeCcKHX PeLIEToK https://m.edsoo.ru/00adbact
BEILECTBA OT THIIA KPUCTA/LTMYECKON DELIETKM M BUAA | o KonrposnbHas pabota Nel ro Teme | Vpok "[loBropeHne maTepuana mo
XHMquIEKOH CBASH. «[ToBTOpEHUe U yriybieHre 3HaHUN temaM "CTpoeHue aToma.
JIaCCH (KA ;{I HOMEHKIATYPA | chopHbIX pasmenoB Kypca 8 CtpoeHue BelecTBa.
HEOpPraHUUeCKHWX  BeIlecTB. MMUYeCKHe — CBOWCTBA | L o o Xumnueckas casizp™" (MOII)
BeIlleCTB, OTHOCSIIMXCS K  pas3MuHbIM  Kjaccam https://uchebnik.mos.ru/material
HeOpraHUuUeCKWx COeJMHeHWM, TeHeTWyecKas CBSi3b view/atomic_objects/75271062me
HeOpraHUueCcKHX BeILeCTB. nuReferrer=catalogue



https://m.edsoo.ru/00adb59e
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OcHOBHbIe 3aKOHOMEPHOCTH XUMHUYECKHX pPeaKLui

Knaccudukaiys  XUMUYeCKMX — peaklud 10
pa3/IMYHbIM  Tpu3HaKam (M0 4YWUCAy U COCTaBy
yUaCTBYIOIIIMX B peaki[id BeIeCTB, IO TeIJIOBOMY
3pdekTy, M0 U3MEHEeHHI0 CTeleHell  OKUC/IeHUus
XUMUUECKUX 3JIEMEHTOB, 10 OOpPaTMMOCTH, MO YYaCTHIO
Karajm3aropa). OJK30- U JH/OTePMUYECKHe peakLvH,
TePMOXUMHUUECKHe ypaBHeHUSI.

[ToHATHE O CKOPOCTM XUMHUECKOW peaKLWH.
[ToHuaTHe 00 0OpaTUMBIX W HEOOPAaTUMBIX XUMHUYECKUX

6. Knaccugukarmss XuMuyeckux Bu6nuorexa LIOK
Peak1juii 110 pa3/IN4YHbIM MPU3HAKaM https://m.edsoo.ru/00adbcb0
7. IToHsiTie 0 ckopocTu xuMuuecko | bubnmoreka [JOK

peaKluu. IloHsgTHE O TOMOreHHBIX U
reTeporeHHbIX peaKluuax

https://m.edsoo.ru/00adbe9a
VYpok "CKkopoCTh XUMHUECKUX
peakuuil. [lepBoHavanbHbIe
MpEJCTaBICHUS O Kataiuse"
(PDII)
https://resh.edu.ru/subject/lesson/2
102/start/

8. IloHsITHE 0 XUMUUECKOM
paBHOBeCHH. PaKTOPBbI, B/IHSIOLIHE
Ha CKOPOCTb XUMUUECKOW peakLiuU U
10/I0’KeHHEe XUMHUeCKOro

bubnnoreka IIOK

https://m.edsoo.ru/00adc28c
VYpok "ObpaTumbie u

HeoOpatumble peakiuu. [TonsTue

1.2 peakiusix. I[IOHATHE O TOMOreHHBIX W TeTeporeHHbix | PABHOBECHA 0 XMMHYCCKOM PaBHOBECHH"
peakuusix. [lonstue o karanu3se. [ToHsiITHE 0 XUMHUUYECKOM (POLL)
paBHOBeCcHH. DAaKTOpbl, BIMSIOLJiE HA CKOPOCTb https://resh.edu.ru/subject/lesson/2
XMMHWUECKOW PpeakLUd U T0JIOKEHWe XMMHUYECKOro 103/start/
paBHOBeCHSI. 9. OKuC/IUTeNIBHO- bubnmnoreka [JOK
OKHUC/TUTE/TbHO-BOCCTaHOBUTE/TbHBIE peakijiH, | BOCCTAaHOBUTE/IbHbIE PeaKI[u https://m.edsoo.ru/00adcade
3JIEKTPOHHBIN 0a/laHC OKHUCTUTE/TbHO-BOCCTaHOBUTETbHOM VYpok "OxucaurensHo-
peakuuu. CocTaBjieHUe ypaBHEHWW OKUC/IATeTbHO-- BOCCTAHOBUTEJIHHBIE PEAKITUH.
BOCCTAHOBHUTE/IbHBIX PeaKI[|il C WCI0/Ib30BaHHEM MeTo/1a Peakuuu coenvnenus,
3/IEKTPOHHOT0 OasaHca. pa3NoKEeHUs, 3aMEIIECHUS U
00OMEHa C TOUKH 3pEHHS
OKHCJICHUS U BOCCTAaHOBJICHHUS "
(POILI)
https://resh.edu.ru/subject/lesson/2
104/start/
J/IeKTpo/IMTHUYeCKas Jucconanusa. XuMuuecKue 10. Teopust 5/1eKTPOIUTUYECKOMN bubmuorexa [JOK
pPeaxkIi[uy B pacTBopax npuccornyanyi. CUibHbIE U C1a0ble https://m.eds00.ru/00adcd68
1.3 Teopusi ~ 5/1€KTPOIMTUUECKOW  [IUCCOLMALIMU. | 3JIEKTPOJIUTHI VYpoxk "CymHocTs mpoiiecca

ONeKTPO/IUTBl U HedJIeKTPOIUThL. KaTHOHBI, aHWOHBI.
MexaHu3M [IWCCOLMALIMA  BEIIeCTB C  Pa3/MYHbIMU

BJIEKTPOJIUTUYECKON
auccoruanuu. Juccomuarus



https://m.edsoo.ru/00adbcb0
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BUJlaMU XUMHUUeCKOW CBsi3u. CrTerneHb [AUCCOLAALIAU.
CurbHble U cyiabble 37IeKTPOJTUTHI.

Peakiiun MOHHOTO OOMeHa. Y C/IOBUSI MTPOTEKaHHUS
peakuyii MOHHOTO OOMeHa, TIO/Hble W COKpalléHHbIe

VOHHble ypaBHeHHs peakuyui. CBoMcTBa  KUCJIOT,
OCHOBaHUN W cColeldi B CBeTe TIpeACTaBleHUd 00
3/IEKTPOJIMTUYECKOM  gucconpanmy.  KauecTBeHHbIe

peakiuu Ha MOHbI. [ToHATHe 0 ruApoIM3e Colel.

XUMUYeCKUM 3KCTIepUMeHT:

O3HaKOMJIEHHe C MOJe/sMUA KPUCTa/VInuecKux
pelléTOK HeopraHUYeCcKWx BeIecTB — MeTa/JIoB |
HeMeTa/ZIoB (rpaduTa M anMasa), C/IOXKHBIX BelleCTB
(xnopupa HaTpusi), UCC/leloBaHUe 3aBUCUMOCTH CKOPOCTU
XUMHUUYECKONW peakIuM OT BO3[EeMCTBUS Ppa3IUUHbIX
¢dakTopoB, HCCiiefloBaHue 3/1eKTPONPOBOJHOCTH
pacTBOPOB BeLeCTB, Mpolecca AUCCOLUALMU KHUCIIOT,
mesiouert M comerl (BO3MOYKHO MCIIO/Ib30BaHUE BHJIEO
MaTepuasoB), TIPOBeZieHHe OIBITOB, WITHOCTPUPYIOIUX
MPU3HAKU TIPOTEKaHWsl peaki[iii HMOHHOro oOMeHa
(oOpa3oBaHue ocajKa, BblesieHWe Ta3a, oOpa3oBaHUe
BO/IbI), OTIbITOB, W/UTFOCTPUPYIOLIUX TIpUMepkI
OKHCJ/IUTeTbHO-BOCCTAHOBUTE/ILHBIX peakifuii (ropeHue,
peakiuu pas/ioKeHusi, COeJMHEHHs), pacrio3HaBaHUe
HEOpPraHUUeCKHUX BeIeCTB C TIOMOIIbI) KauyeCTBEHHBIX
peakiiuii Ha MOHBI, pellieHre SKCIIepUMeHTaTbHBIX 3a/au.

KHCJIOT, OCHOBAHMI U COJICH.
CJ'Ia6bIe N CUJIBHBIC DJICKTPOJINTEI.
Crenens nucconumanuu" (POLLD)
https://resh.edu.ru/subject/lesson/1
518/start/

11. VloHHble ypaBHeHUs peakLii

bu6nuoreka [IOK
https://m.edsoo.ru/00add448
Ypok "Peakiiuu HOHHOTO OOMEHa
U yCJIOBMSI UX IIpOTeKaHus"
(PDBII)
https://resh.edu.ru/subject/lesson/1
603/start/

12. XuMHU4ecKre CBOICTBa KHCJIOT U
OCHOBaHM B CBeTe Tpe/iCTaB/IeHUM
00 3/IeKTPOJTUTHUECKOM
JIiCccoLMaliu

bubmuorexa [JOK
https://m.edso0.ru/00add5d8
VYpok "Xumuueckue CBOHCTBA
OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUN B
CBeTe MpeACTaBIeHUM 00
3IEKTPOJIUTUYECKON
JIMCCOITUAIINN U OKUCITUTEIIBHO-
BOCCTaHOBUTENIBHBIX PeaKkIusix"

(PBII)
https://resh.edu.ru/subject/lesson/1
606/start/
13. XumMu4yeckue CBOMCTBA COed B
CBeTe TIpeZiCTaB/ieHuid 00 bu6moreka [JOK

3/IEKTPO/TUTHUECKOM TUCCOIMALIAN

https://m.edsoo0.ru/00add8h2

14. TloHsaTHe 0 TUApPOIU3e CoJiel

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4
Ypox "T'uaponus conei" (POII)
https://resh.edu.ru/subject/lesson/3
123/start/



https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/3123/start/

15. O600111eHME ¥ CUCTEMAaTH3AIHS
3HaHUM

bu6nuoreka [IOK

https://m.edsoo.ru/00addd12
Ypok "Ob60061eHre o TeMam
((KJ'IaCCI/I(bI/IKaI_[I/IH XUMHUYCCKUX

peakuuiin» u «JIEKTPOIUTHYECKAs

nuccormars»." (POII)
https://resh.edu.ru/subject/lesson/2
101/start/

16. TIpaktrueckas pabora Ne 1.
«PellieHre 3KCrIepUMeHTa/IbHbIX
3aga4y»

bubmuorexa [JOK
https://m.edsoo.ru/00addbfa

17. KontponbHas pabora Ne2 o
TeMe «DJIeKTPOJIMTUUeCKast
Jucconuanys. X¥MUuecKue peakLjuu
B pacTBOpax»

bubnnoreka IIOK
https://m.edsoo.ru/00addec0

Wtoro no paspeny 17
Paznen 2. HemeTasibl U X coeiMHeHUs ™
18. O611ast XapakKTeprUCTHKa bubmuotexa [JOK
O6Ias XapaKTepHCTHKA XHMHYECKHX 3/1eMEeHTOB rajoreHoB. XMMHUUeCKHe CBONCTBA https://m.edsoo.ru/00addfe2
VIIA-rpynnst. TanoreHs: Ha npyUMepe Xj0pa VYpok "T"anorenst. Xinop.
OO61jas XxapakTeprCTHKa rajoreHos. OCoOeHHOCTH XHOPOBOI[("_F’OH- C'?H’IHa’I KuCIIoTa
CTPOEHHUsI aTOMOB, XapaKTepPHbIE CTEleHH OKHUC/IeHWSI. 1 €C COJIH. (P_SI_H)
CtpoeHue U (pu3nyecKkre CBOMCTBA MPOCTHIX BeILeCTB — https://resh.edu.ru/subject/lesson/2
rajioreHoB. XUMHYECKHe CBOMCTBA Ha TIPUMEpEe XJIopa Q75/start/
7 19. XnopoBogopoz. CossHast
2.1 (BBHI/IMO,ELQI/ICTBI/I)ei C METaJ'IJ'IaI\éI/I, HeMeTaslJlaMU, KHCHOTap o hfml;)e C,IIL( o Bu6mmoreka [IOK 4
1esiouamu). JI0POBOJOPOA, OJisiHasi ~ KHUCJIOTa, ) ) https://m.edso00.ru/00ade104
XUMUUECKWe  CBOMUCTBA, IIOJy4yeHHe, IIpuMeHeHue. | I0JydeHHE, IPUMeHeHNne

[HeiicTBue xJjiopa ¥ XJIOPOBOZAOPOJAa Ha OpraHU3M
yesioBeKa. BakHelillle X/J0pUJbl U WX HaxOXJAeHUe B

nipupo/e.

20. Ipaktuueckasi pabota Ne 2 1o
TeMe «[lonyuyeHue cosnsiHOM
KUCJIOThI, U3yueHue eé CBONUCTB»

but6mmoreka [IOK
https://m.edsoo.ru/00ade348

21. BbrunciieHus 10 ypaBHEHUSIM
XUMHYECKUX peakLui, eC/Iv OZIVH 13

but6mmoreka [IOK
https://m.edso0.ru/00ade488



https://m.edsoo.ru/00addd12
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

peareHTOB [J]aH B U30bITKe

O01mas XxapaKTepUCTHKAa XUMHYECKHUX 3/IEMEHTOB
VIA-rpynnsl. Cepa u eé coejliHeHUS

OO011jast XapaKTepUCTHKa 3/1eMeHTOB VIA-TpyIIIb.
Oco6eHHOCTH CTPOEHUsI aTOMOB, XapaKTePHbIE CTereHH
okucneHusi. CtpoeHue u ¢r3uyeckre CBOMCTBA MPOCTHIX
Bell[eCTB — KUCIOpOZa U Cepbl.  AJIJIOTPONHbBIE
MoAu(UKalMM  KUCJIOpoZa M Cepbl. XUMHUUeCKHe
cBolicTBa cepbl. CepoBOIOpO/], CTpOeHue, (pu3nueckue u
XUMUYeCKHe CBOWCTBA. Oxkcupbl cepbl KakK
rpeJCTaBUTe/IM KUCJIOTHBIX OKCHZOB. CepHasi KUC/IOTa,

22. O61jast XapaKTepUCTHKA bubnmoreka [JOK
371eMeHTOB VIA-rpymmbl https://m.edsoo.ru/00ade64a
23. AnoTporiHbIe MOAU(PUKALIUN bubnmoreka [JOK

cepel. HaxoxzaeHuve cepsl U eé
COeJMHEHUU B NIPUPOJe.
XyMUUeCcKue CBOMCTBA Cepbl

https://m.edsoo.ru/00ade64a

VYpoxk "Cepa. CepoBoopos.
Cynsdunsr" (POII)
https://resh.edu.ru/subject/lesson/2

434/start/

24. CepoBozopO/, CTPOEHNE,
(dbu3nueckre U XUMUYECKHe
CBOWCTBA

bubmuorexa [JOK
https://m.edso0.ru/00ade802

25. Okcugel cepbl. CepHast KMCJIOTA,

bubmuorexa [JOK

2.2 | pusnueckue ¥ XMMHMYeCKMe CBOKCTBa (00WMe Kak | (usMueckue ¥ XMMUUECKUe https://m.edsoo.ru/00adea28
TIpe/ICTaBUTe/Il  Kjlacca KUCIOT M Crienu(UUecKue). | cBoiiCcTBa, IpUMeHeH’e Ypok "Oxcup cepol (VI). CepHas
XyUMHUUecKue peakiiuu, neXxariye B OCHOBe kuciora u ee conu" (POII)
MIPOMBIIIJIEHHOTO CI10Co0a IMOJIyYeHHs] CepHON KHUC/IOTHI. https://resh.edu.ru/subject/lesson/2
[Ipumenenue cepHoM KUC/IOTBL. CO/MM CEpHOM KHUCJIOTHI, 077/start/
KaueCTBeHHAsA Deaklus Ha CyabQaT-uoH. HaXOoX[eHHWe | 26 Xpmiueckue peaKLH, eKaliye
ceppl W e€ coeJMHeHWH B Tpupozie. XUMHMUECKOE | p ocgoge MPOMBIIILIEHHOTO CTI0C06a
3arpsi3HeHHe OKDY’Karollleld Cpefibl COE/MHEHUAMH CePbL | 110;1vyerys CepHOI KUCIOTSL. Bu6morexa [[OK
(KMCTIOTHBIE /IOXK/M, 3arPA3HeHKe BO3/yXa U BOJOEMOB), | Xynmyeckoe arpssHeHve https://m.edsoo.ru/00adec8a
crocoObl ero rpej0TBpall{eHUs.. OKpYKaloLLeit cpe/ibl CoeMHeHuAMHU

cephl
27. BblunciieHre MacCOBOM J10/IA bubnmoreka [JOK
BBIXO/Ia TIPO/IYKTa peakKLuu https://m.edsoo.ru/00adec8a
O0mmas xapaKTepuCTHKa XMMHYeCKHUX 3/1eMeHToB VA- | 28. O01ast xapakTeprucThKa bu6muoreka [JOK
rpynnsl. A30T, ¢ocop U UX coeJUHeHUS 371eMeHTOB V A-rpymnisl. A30T, https://m.edsoo.ru/00adeea6
OO011jasi XapakTepUCTHUKa 371eMeHTOB VA-TPYIIIbI. | paclipoCTpaHeHue B IPUPo/Ie, Ypoxk "A30T: CBOWCTBA U
2.3 | OcoOeHHOCTH CTPOEHUsS] aTOMOB, XapaKTepHbIe CTereH! | (hU3UYeCKre U XUMHUeCKHUe MpUMEHEeHHEe. AMMHUAK.

OKHC/IeHusl.  A30T, pacripocTpaHeHHe B TIpUPOjie,
¢dusnueckre U XuMU4yeckre cBorcTBa. Kpyrosopor asora
B rpupofie. AMMHAK, ero (usnuyeckve U XHMHUeCKHe

CBOWCTBA

duznyeckue 1 XUMHUIECKHE
ceoricrsa. [lonyuyenue u
npuMmeHenue. Conn aMMoHus"



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

CBOMCTBa, MoiyyeHue U npuMeHeHue. Co/ii aMMOHUS, UX
¢du3myeckie M XUMUUECKUe CBOMCTBa, IIpUMeHeHUe.
KauecTBeHHasi peakijisi Ha HOHbI aMMOHHs. A30THas
KUC/IOTa, e€ TiosiyueHue, (U3UUYecKrhe U XUMHUeCKue
cBoiicTBa (0OmmMe Kak Tpe/iCTaBUTessT Kjiacca KUC/IOT U
crieljuuueckue). Vcrnosb3oBaHWe HUTPATOB W COJeM
aMMOHHMS B KauecTBe MHHEpa/lbHBIX  yJ00OpeHui.
XuMHUecKkoe — 3arpsi3HeHWe  OKpyJKarolled  cpefbl
coeMHEHUSIMU a30Ta (KUC/IOTHBIE AOXKAW, 3arpsi3HeHUe
BO3/lyXa, MOYBbI U BOA0EMOB). Pocdop, anIoTpOIHbIe
Moaudukaiu docdopa, duzNUecKre U XUMHUECKUe
coiictBa. Okcug docedopa (V) u docdopHasi Kuciora,
bu3nueckie W XUMHUYeCKHe CBOWCTBa, TIOJyueHHe.
Ucnons3oBanue ¢dochaToB B KauecTBe MUHepPaTbHbIX
ya00peHuit.

(PDIII)
https://resh.edu.ru/subject/lesson/2
078/start/

29. AMMHaK, ero pusuueckre u
XUMHYeCKHe CBOMCTBA, M0/IyyeHue U
nipYMeHeHre

bu6nuoreka [IOK
https://m.edso0.ru/00adf004

30. TTpaktrueckasi pabora Ne 3 1o
Teme «[lomyyeHre aMMHakKa,
H3yuyeHHe ero CBONCTB»

bu6nmoreka [IOK
https://m.edso0.ru/00adf180

31. A30THast KMC/IO0Ta, eé
(dbu3nueckre U XUMUYECKHe
CBOMCTBa

bubmuorexa [JOK
https://m.edso0.ru/00adf306
VYpok "A3oTHas Kucaora.
Crpoenue monekyibl. CBoiicTBa
paz0aBIICHHOHN 1
KOHIICHTPUPOBAHHOM a30THOU
KUCJIOThI. COJIM a30THOMN
KHUCJIOTBI. A30THBIE yIOOpEeHUS."

(POILI)
https://resh.edu.ru/subject/lesson/2
Q74/start/
32. cniosib30BaHWe HUTPATOB U
coJieli aMMOHUSI B KaueCTBe
MUHepaJIbHBIX Y100peHNH. bubnmnoreka [JOK

XUMHyecKoe 3arpsisHeHHe
OKpY’Karolller cpe/ibl COeIMHEeHUsIMU
asora

https://m.edso0.ru/00adf518

33. ®ocdop. Okcup docdopa (V) u
dhocdopHas Kucn0Ta, pusnyeckue u
XUMUYeCKUe CBOMCTBA, MoJiyueHre

but6mmoreka [IOK
https://m.edsoo.ru/00adf68a
Ypok "dochop. Annmorponus
tdocdopa. CroiictBa hocdopa.
Oxkcun pochopa(V). Dochopuas
kucnorta u e€ conu. PochopHbie
ynoopenus." (POII)
https://resh.edu.ru/subject/lesson/2



https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://resh.edu.ru/subject/lesson/2073/start/

073/start/

34. Vcnonb3oBanue GocdaToB B

KauecTBe MUHePabHbBIX y00peHuH.

3arpsi3sHeHue NPUPOAHOM Cpefibl
dbocdaramu

bu6nmoreka [IOK
https://m.edso0.ru/00adfc20

2.4

OO01iasa xapaKTepuCTHKA XMMUYECKUX 3/1IeMEeHTOB
IVA-rpynnel. Yr/1epoA ¥ KpeMHUM U UX COeANHeHUs

OO0r11ast XapakKTepUCTHUKA 3/1eMeHTOB [V A-rpyTibl.
OcobeHHOCTH CTPOeHHsI aTOMOB, XapaKTepHble CTereHU
OKUC/JIeHUs. YTJ/Iepof, asyIOTPOriHble  MOAW(dUKALIUY,
pacrpocTpaHeHUe B MpUpoze, hrusnueckre U XMMUUecKre
cBoiicTBa. Afcopbuusi. KpyroBopot yriiepo/ia B pupoze.
Oxkcugpl yriepoza, ux ¢uU3MUeCKWe U XUMUUecKue
CBOWCTBa, /IefiCTBUe Ha >KHBble OPraHU3Mbl, M0/IydeHre U
npuMeHeHHe. DKOJIOTUUecKre MpoO/eMbl, CBsi3aHHBbIE C
okcuzom  yriepoga (IV), rwumote3a  ryiobasbHOTO
MOTeryIeHUs] KIuMarta, MapHUKOBbIA 3(deKT. YrosibHas
KAC/OTa U e8 Co/mu, uX (¢u3nueckhe W XUMHUUECKHUe
CBOICTBa, TOJyuyeHHWe U TipuMeHeHHe. KauecTBeHHas
peakuus Ha KapOOHaT-MOHBbI. Vcnonb3oBaHue
KapboHAaTOB B OBbITY, MeJWIIMHE, TPOMBIIIJIEHHOCTH U
Ce/IbCKOM XO3SIMCTBe.

[TepBoHaua/sbHbIe TOHATHS 00 OpraHUYeCKUX
BelllecTBaX Kak O COeJJUHeHWsX yriepoja (MeTaH, 3TaH,
3TW/IeH, alleTW/eH, JTaHO/, [VIMLEepPUH, YKCyCHas
KucnoTta). [IpypojHble HCTOYHUKU  YIJ/IeBO/IOPO/OB
(yronb, mipupoAHbii Ta3, He(dTb), TNPOAYKTHI UX
nepepabotku  (OeH3WH), UX poib B  OBITY W
TIPOMBIIIIEHHOCTH. [TOHATHE O OMOIOTMUYECKH Ba’KHBIX
BelllecTBaX: >KUpax, Oenkax, yryieBojax — U UX pPOJU B

JKU3HU yesiOBeKa. MarepuanbHoe e/IMHCTBO
OpPraHUuYeCcKHX U HeOpraHUueckKrux CoeJMHEeHUH.
KpemHuii, ero ¢usnueckue U XUMHUYECKUe

35. Yrnepog, pacripocTpaHeHue B
ripupo/ie, hr3ndeckue u
XHMMHYEeCKUe CBOKWCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/00adfd9c
VYpok "Yriaepoa. AlnoTponHbie
MoauduKayu yriaepoaa.

XUMHUYECKUE CBOKCTBA yIIIEpOa.
Ancop6uus." (POIL)

https://resh.edu.ru/subject/lesson/2

072/start/

36. Okcuabl yriepoza, ux
(bu3nueckre U XUMUYECKHE
CBOMCTBA. DKOJIOTMYECKHe
1Ipo0JIeMbI, CBSI3aHHBIE C OKCH/IOM

yraepoga (IV)

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

37. YrombHag KHUCJ/IOTa U €€ Comu

bu6nuoreka [IOK
https://m.edso00.ru/00ae006¢c
VYpok "YronbHas kucinoTa"
(PDIL)
https://resh.edu.ru/subject/lesson/2
070/start/

38. INpaktuueckasi pabora Ne 4 1o
Teme «[lomyueHne yrieKucioro
raza. KauectBeHHast peakijysi Ha

but6mmoreka [IOK
https://m.edsoo.ru/00ae027¢
Ypoxk "YrapHeli ra3. YiaeKkuciblid

KapOOHAaT-MOH» ra3" (POIII)
https://resh.edu.ru/subject/lesson/2
071/start/
39. IlepBoHauanbHBIE TOHATHS 00 Bubmnotexa LIOK

OpraHUYeCKUX BeIlecTBaxX Kak 0
COeIMHEHUSIX YIIepofa

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



https://resh.edu.ru/subject/lesson/2073/start/
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://m.edsoo.ru/00ae027e
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://m.edsoo.ru/00ae054e

CBOWCTBa, mMonyyeHWe u mnpuMeHeHue. CoeauHeHUs
KpeMHHs1 B Tipupoe. OO1ye npezicTaB/ieHUs 00 okKcuje
kpemHusi (IV) u kpemHueBor Kuciaote. CUIMKaThl, UX

WCMO/Ib30BaHHe B ObITY, B  IPOMBIILIEHHOCTH.
BaxHelilie CTpoWTe/lbHbIE MaTepuabl: KepaMHKa,
CTeK/N0, IieMeHT, 0eToH, keyse300eToH. IIpobsiembl

0€e301acHOT0 MCIO/Ib30BaHUSI CTPOUTE/TBHBIX MaTepPHUajoB
B IOBCEIHEBHOM >KM3HH.

XUMUYeCKUM 3KCTIepUMeHT:

v3ydeHue 00pa3ljoB HeopraHWUeCKuX BeIecTB,
CBOMCTB COJITHOW KHC/IOTHI, MPOBe/IeHHe KaueCTBEeHHBIX
peakI|ii Ha XJI0pPH/I-UOHBI U Hab/0ZieHre TTPU3HAKOB HX
MpPOTeKaHHWs, OIBIThI, OTpaXkawoliue ¢GuU3NUeCKHe U
XUMUUeCKre CBOMCTBA Ta/loTEHOB W WX COeJUHEeHUN
(BO3MOJKHO HCIT0/Tb30BaHMe BU/IeOMaTepUasoB),
O3HaKOMJIeEHHEe C o0pa3laMu XJIOPHZOB (TaJloreHu/I0B),
O3HAaKOMJIeEHHEe C 0o0pa3liaMu Cepbl M €€ COoeJUHEeHUSIMU

(BO3MOJKHO WCITI0/Ib30BaHKe BH/leOMaTepuasoB),
HabsrozieHre  Tipoljecca  OOyr/IMBaHWS — caxapa  TIOf
JleiCTBMEM  KOHL|EHTPMPDOBAHHOM CEPHOM  KUCJIOTHI,

H3yueHHe XMMHUUYeCKHWX CBOWCTB pa30aBleHHOW CepHOM
KUC/IOThI, TIpOBe/leHHe KaueCTBeHHOW peakLMd Ha
cynbdar-uoH U Hab/oJeHNe TIpU3HAKA e€ MpOTeKaHus,
O3HaKOM/IeHHe C (U3MUeCKMMU CBOMCTBaMHU a30Ta,
docdhopa u ux coeguHeHHi (BO3MOYKHO HCITIO/Ib30BaHUe
BU/IeOMaTepHuasioB), obpa3ijaMu a30THBIX U (oCHOPHBIX
ynobOpeHuii, TosydeHre, coOupaHue, pacrio3HaBaHUe U
M3yueHHe CBOMCTB aMMHakKa, MpoBeJieHre KaueCTBeHHBIX
peakiuii Ha MOH aMMOHUSI U (docdaT-UOH U U3yUYeHUe

MPU3HAKOB 150'¢ MIpOTEeKaHus, B3aUMO/IeNCTBUE
KOHLIEHTPMPOBAaHHOM  a30THOM KWUCJIOTBI C  MeJbHO
(BO3MOJKHO UCTI0/Ib30BaHKue BU/leOMaTepuasoB),

v3ydyeHue MoJjesiell KpPUCTa/VIMUeCKuX PeLIETOK ajMasa,
rpadura, ¢ynnepeHa, O3HAaKOMJIEHHWE C TIPOLECCOM
afcopOIM  PacTBOPEHHBIX BELIeCTB AKTHBHUPOBAHHBIM

40. KpemHMI1 U ero coeMHeHHUs

bu6nuoreka [IOK
https://m.edso00.ru/00ae080a
Ypok "Kpemnuii u ero
coenunenus. Ctekmo. Ilement"

(POLI)
https://resh.edu.ru/subject/lesson/2
069/start/
41. IMpaktrueckas pabora Ne 5.
PerieHre sKkcriepyMeHTa/IbHbBIX bubnmnorexka HOK

3a/1au 110 TeMe «BakHelIe
HeMeTa/l/Ibl ¥ UX COeJUHeHUSI»

https://m.edsoo.ru/00ae0bf2

42. KonTposbHas pabota Ne3 o
TeMe «BakHel1lIrie HeMeTaslIbl U UX
CoeJJMHEeHHs»

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0e18
VYpok "O60611eHe MO TeEMe
"Hemetamns" (POII)
https://resh.edu.ru/subject/lesson/2
068/start/



https://m.edsoo.ru/00ae080a
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/

yr1éM W yCTPOMCTBOM TIPOTHMBOrasa, IIOJydeHHe,
cobupaHve, pacro3HaBaHHWe U HW3yueHHWe CBOMCTB
YIJIEKUC/IOTO rasa, MpoBeieHHe KaueCTBEHHBIX peakLuil
Ha KapOoHAT ¥ CWJIMKAT-UOHBI U U3yUyeHHue TIPU3HAKOB UX
MIpOTeKaHUsl, 03HAKOMJ/IEHHe C TPOAYKLMel CUIMKaTHON
TIPOMBIIIJIEHHOCTH, pellleHre SKCTiepUMeHTalbHbIX 3aau
1o TeMe «BakHeillliMe HeMeTa/l/Ibl U UX COeJUHEHUs».

Wroro no pa3geny 25
Pazgen 3. MeTanibl U UX COeIMHEHUST™
43. O6111ast XapakTepUCTHKA bubnuotexa [HOK
XUMUYECKHUX 3JIEMEHTOB — https://m.edsoo.ru/00ae103e
MeTa/u10B. MeTaiiueckas CBsi3b U VYpok "llonoxxeHue MeTamioB B
MeTa/uThuecKasi KpucTauinueckas NEePUOJINYECKON CUCTEME
peiétka. dusnueckure CBOKWCTBA XUMHYECKHUX AeMeHToB [[. U.
MeTaslJIOB MenaeneeBa. Meramnuueckas
OO01ue CBOMCTBA META/VIOB cBsi3n. OU3HUecKHe 1
OOmiasi XxapaKTepUCTHKAa XUMUUYECKHUX 3JIEMEHTOB XHUMHIYeCKHe CBOMCTRA METAILIIOB.
— MeTa/UVIOB HAa OCHOBaHWU WX TIOJIOKEHUS B CriaBbl MeTa/uioB. HaxoxieHue
[Teprognueckoli crucrtemMe XMMUUeCKUX 3ieMeHToB 1. W. METAJIIOB B IPUPOJIE U 0OIIHe
MengeneeBa U cTpoeHus aToMoB. CTpoeHHe MeTaslloB. CIIOCOOBI MIX TIONTy4eHHMSL. Psijy
31 | KPHCTa//IMUeCKas peléTka. OJIeKTPOXUMHUYECKUU Psif, DS HATIPSDKCHHIT) METaILIOB" 4

HanpspkeHud MeTa/uioB. Pu3nyeckre U XUMHUYECKUe
cBoiictBa MeTa/uioB. OOmue crocoObl  MOMy4YeHust
MeTa/uioB. IIOHATHE O KOpPPO3WM MeTa//IOB, OCHOBHBIE
crocobbl  3amuThl MX OT Kopposud. CruiaBbl (CTasb,
YyryH, [JIODATIOMUHUMA, OpOH3a) M WX TpPUMEHEHWe B
OBbITY ¥ IPOMBIIIIJIEHHOCTH.

(PBII)
https://resh.edu.ru/subject/lesson/1

607/start/

44. XumMuueckue CBOMCTBA
MeTaJl/IoB. DJIEKTPOXUMUYECKUU Psif
HarpsbKeHUM MeTaslyIOB

bu6nuoreka [IOK
https://m.edso0.ru/00ae1156

45. Obmme criocoObl OMyYeHust
MetaioB. CrijiaBbl. BeurcieHus: o
YPaBHEHHUSIM XUMUUYECKUX PeaKLvi,
eC/TH O/IMH 13 PeareHTOB COZePKUT
TIpUMecH

but6mmoreka [IOK
https://m.edsoo0.ru/00ael1156

46. IToHsiTHE O KOPPO3UU METa/IIOB

bu6nuorexa [JOK



https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

https://m.edsoo0.ru/00ael1278

3.2

Ba)xHel11iue MeTa/jibl U UX COeATHEHUA

[[TesounbIE MeTaJsulbl: TI0JI0’KeHHe B
[Tepyoanueckoil cucteMe XUMHAUECKUX 3yieMeHTOB [. U.
MeHgeneeBa, CTpoeHMe UX aTOMOB, HaxOX[eHHWe B
npupofie. dusnueckre M XUMHUECKHWe CBOWCTBA (Ha
npuMmepe HaTpusg U Kanusi). OKCUABI U TUIPOKCHU[BI
Hatpusi U Kanusi. [IprMeHeHue 11je/I0UHBIX MEeTalJIOB U UX
COeITHEHUM.

[[TesiouHO3eMe/bHBIE ~ MeTaj/lbl ~ MarHAk |
Ka/lbLiuk: TIono)keHWe B [lepuoauyeckoi —cucreMe
XMMUUeCKUXx 3/1eMeHTOB [I. V1. MeH/erneeBa, CTpOeHHe UX
aTOMOB, HaxOX/JeHuWe B mnpupoge. DPusnueckue u
XMMHUYeCKUe CBOMCTBA MarHusi U KajablLus. Baxneiiue
coelHeHUs KaibliUs  (OKCHZ, TUAPOKCH[, COJIN).
JKEcTKOCTb BOZBI U CITOCOOBI €€ yCTpaHeHusl.

Amomunui: nonoxeHve B Ilepuoguueckon
cucTemMe xuMHYeckux ssiemMeHTOB [l. W. MeHpeneeBa,
CTpPOeHHe aTOMa, HaXOXKJeHue B rpupoje. Pusnueckue 1
XMMHUUYeCKWe  CBOWMCTBA  allOMUHUS.  AM@OTepHbIe
CBOMCTBA OKCH/]a ¥ TU/IPOKCH/IA aTFOMUHUS.

Kene3o: nonoxxenue B Ilepuoguyeckoit cucreme
XUMHU4Yeckux ssieMeHTOB [I. V. MeHjesneeBa, CTpoeHue
aToMa, HaxoxjeHue B Tipupoge. Dusnueckue u
XHMMHYEeCKHe CBOMCTBA >kese3a. OKCuAbl, TUAPOKCHUBI U
conu xese3a (II) u »xene3a (III), ux cocraB, cBOMCTBa U
Moy4yeHue.

XHMUUeCKUM KCTIepUMEHT:

03HaKOMJ/IeHHe ¢ 00pa3iiaMy MeTaJlIOB U CIIaBOB,
ux (U3MYeCKMMU CBOWMCTBaMM, M3ydyeHUe pe3y/bTaTOB
KOppPO3UM  MeTa//IoB  (BO3MOJXKHO  HCIIO/Ib30BaHUe
BU/IEOMaTepPHa/ioOB), 0CODOEHHOCTeM  B3aUMOZENUCTBUS
OKCHJAa KalbLUsi W HATpUus C BOAOM (BO3MOKHO
WCII0/Ib30BaHMe  BH/leOMAaTepuasioB),  MCC/Ie[OBaHUE

47. l1le0uHble MeTalIbl

bu6nuoreka [IOK
https://m.edso00.ru/00ae14b2
VYpoxk "lllenoynsie MeTAIIBI.
dusnyeckrue U XUMUYECKHE
cBoicTBa. OKCUABI U TUAPOKCHIBI
menoyHbIx MetasuioB." (POII)
https://resh.edu.ru/subject/lesson/1

602/start/
48. OKCUABI ¥ TUAPOKCH/bI HATPUS U bu6mmoreka [IOK
Kautust https://m.edsoo.ru/00ae14b2
49. I1lenoyHO3€eMe/IbHbIE MeTaslIbl — bubnmnoreka HOK
KasbLIK ¥ MarHui https://m.edsoo.ru/00ae15e8
50. BaxkHelilive coeiHeHUs bu6mmoreka [IOK

KaJIbLIUsI

https://m.edso0.ru/00ae15e8

51. O6o011eHME U CHCTeMAaTH3alUs
3HaHUM

Buneo "®usznueckue cBoiicTBa
menouHbix Metayos" (POLL)
https://uchebnik.mos.ru/material
view/atomic_objects/5254843?me
nuReferrer:catanque

52. JKECTKOCTb BOZIbI U CTIOCOOBI eé
yCTpaHEHUsI

bubmmorexa [JOK
https://m.edso0.ru/00ae1886

53. INpaktryeckast pabora Ne 6 o
TemMe "2KECTKOCTb BOJbI U METO/IbI €6
ycTpaHeHus"

bubmmorexa [JOK
https://m.edso0.ru/00aelae8

54. AOMUAHUN

but6mmoreka [IOK
https://m.edso0.ru/00aelc64
VYpok "Amomunanii. Haxoxnenue
B npupoje. CBoiCTBa aIIOMUHUS.
AMoTepHOCTH OKCHIa 1
ruapokcuaa amromunus” (POIL)
https://resh.edu.ru/subject/lesson/1

604/start/

16



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/

CBOMCTB >KECTKOM BO/Ibl, TpoLiecca TOpeHus keje3a B
KUCJIOpo/ie (BO3MOKHO VICTI0/Ib30BaHue
BH/leOMaTepUasos), TPY3HAKOB MPOTeKaHus
KAueCTBEHHbIX peakLMii Ha MOHBbI: MarHusi, KasbLus,
aJIlOMHUHUS, LMHKa, kene3a (II) u xenesza (II1), meau (I1),
Hab/roZleHre U OMMCcaHWe TIPOL[eCCOB  OKpalllMBaHUs
MJlaMeHd MOHAMM HaTpusl, Kaausl U KanbLusl (BO3MOXXHO
WCII0/Ib30BaHMe  BHUJleOMaTepuasioB),  UCC/ie[OBaHUEe
ambOTepHBIX CBOWCTB TUJPOKCHJA aJIOMUHUS U
TU/IPOKCHU/IA LIMHKA, pellleHre KCIeprMeHTalbHbIX 3aJau
1o Teme «Ba)kHelllllrie MeTa/l/Ibl U UX COeJUHEHUSI».

55. AMdoTepHbIie CBOMCTBa OKCHA U bubnmoreka [JOK
TMJIPOKCHU/IA https://m.edso00.ru/00aelc64
56. XKene3o bu6nmoreka [IOK

https://m.edso00.ru/00ae1d86
VYpok "XKenezo. Haxoxnenue B
npupoae. CBolicTBa xenesa.
Coenunenus xene3a" (POLL)
https://resh.edu.ru/subject/lesson/1
605/start/

57. OKkcuppl, THAPOKCUBI U COTU
»xenesa (IT) u »xene3a (I1I)

bubnnoreka IIOK
https://m.edso0.ru/00ae35e6

58. O60011IeHe U CUCTEMATH3aLHS
3HaHUM

Ypok "O60011eHNE IO TEME
«Mertamsy. lIpumenenue
metaios" (POLL)
https://resh.edu.ru/subject/lesson/2
067/start/

59. IpakTrueckast pabora Ne 7.
PerieHne 3KcriepuMeHTaTbHBIX
3a/1au 110 TeMe «BakHelIive
MeTaJl/Tbl ¥ UX COeIMHEHUS»

bu6mmoteka [IOK
https://m.edso0.ru/00ae3de8

60. BbrunciieHus 1o ypaBHeHUsIM
XUMUYECKUX peakLyii, ec/id OJUH 13
peareHTOB J]aH B U30bITKe WX
COZep’KUT NpuMecH. Beruncienus
MacCOBOM JI0/TA BbIXO/a MPOJYKTa
peakuuu

bu6mmoteka [IOK
https://m.edso0.ru/00ae1750

61. O6001eHNe U CHCTeMaTHU3aLIUS
3HaHUM

Ypoxk "CrocoOb! nOTy4YeHUs U
npuMmenenue metayios" (MOIII)
https://uchebnik.mos.ru/material
view/atomic_objects/8423338?me

nuReferrer=catalogue

62. KourpospHast pabota Ne4 o
TeMe «BakKHel1I11e MeTasuTbl U UX

Ypok "Ob6061eHne no reme
"Metauibl". [Ipumenenue



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue

coeguuHeHUsI»

MetaoB" (MOII)
https://uchebnik.mos.ru/material
view/atomic objects/75271867me

nuReferrer=cataloque

Wtoro mno paszeny 20
Pa3zesn 4. Xvmus U okpyKarolas cpezga*
BemecTrBa 1 MaTepuasbl B )KU3HU Ye/I0BeKa 63. BeijectBa 1 maTepuasl B bubnmoreka [JOK
XUMHSI 1 OKpY»Karollasi cpezia TIOBCe/IHEBHOM )KU3HH Ue/IOBEKa https://m.edso0.ru/00ae3f50
BeirlectBa 1 MaTepuasibl B MOBCE/JHEBHON XU3HH | 64, XyMUuecKOe 3arpsisHeHHe bubnmnorexka HOK
yesioBeKa. Be30HaCHuoe HCII0/Ib30BaHKe BeljecTB U 0pr7KaI-OH_[8i/JI CpeJbl https://m_edsoolru/Oan4270
XUMAYeCKUX peakuyi B ObiTy. IlepBas momoiib mpu 65. PoJTb XM B PelIeHuH
XMMHUUECKUX 0XKOrax U OTpaBJIeHUSIX. ) 3KOJTOTMYECKHX TIPOG/IEM
XYMHUUeCKOe 3arpsi3HeHre OKpY’Karollled Cpefbl
(npenenbHas AOMyCTUMasi KOHLIEHTPALUS BelleCTB, Jajiee
— IIJK). Pomp XuMuM B pellleHUHd 3KO0JIOTMUeCKUX
nipobiiem.
XHWMHUUECKUM SKCITePUMEHT:
u3yyeHre 00Opasl[0B MaTepuasoB (CTEK/IO, CIIaBbI
MeTa/VIOB, NTOJIMMePHbIe MaTepHasbl).
41 MexxripeiMeTHbIe CBSI3U 3

Peanusanusi  MexrpeJMeTHbIX  CBsi3ell  IpH
U3yUeHUM XUMMU B 9 Kjacce OCYLLECTBJISIETCS uepe3
UCIIO/Ib30BaHME KaK  OOLJMX  ecTeCcTBeHHO-HAayuHbIX
MOHATUM, TaK U TIOHATUH, SIBJISIOLMXCS CUCTEMHBIMU [J151
OTJe/IbHBIX NPeIMEeTOB eCTeCTBeHHO--HayYHOr'0 LIUK/Ia.

OO0111e ecTeCTBeHHO-Hay4YHbIe TIOHSITUS: HaAYUHBIN
¢dakT, rumoTesa, 3aKOH, TeOpus, aHaau3, CHHTe3,
K/1accupuKaus, NepUOAUYHOCTb, HaOso/ieHue,
5KCTIepUMEHT, MOJlellMpOBaHue, Uu3MepeHue, MoZe/b,
sIBJIeHYe, TAPHUKOBBIN 3((eKT, TEXHOIOTHs, MaTepyaJbl.

®dusuka: Marepus, aroM, 3JIeEKTPOH, IIPOTOH,
HEWUTPOH, WOH, HYK/IWJ, W30TOIbl, paZMOaKTHBHOCTb,
MoOJIeKy/sa,  /eKTPUUecKuil  3apsj,  NPOBOJHUKH,
TI0JTyIIPOBO/JHUKHY, [U3/1eKTPUKHY, (hoTO3/1eMEHT,

bu6nuoreka [IOK
https://m.edso0.ru/00ae4270



https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

BEIleCTBO, Tejo, O00BEM, arperaTHoe COCTOSIHUE

BeIlleCTBa, ras, pacTBop, pPacTBOPUMOCTb,
KpUCTa/yinyeckass  pelléTKa, CIIaBbl,  (uU3MUecKue
Be/IMUMHBI,  €JUHMLIBI  M3MepeHus,  KOCMHUYecKoe

TIPOCTPAHCTBO, TUIaHeThl, 3BE371bl, CosHLIe.

buonorusi: ¢dortocuHTe3, mgbIxaHue, Ouocdepa,
9KOCHCTeMa, MUHepabHbIe y00peHusl, MUKPO3/IeMeHTHI,
MaKpO3/IeMeHThbl, TUTaTe/bHbIe BeljecTBa.

[eorpadus: atmocdepa, rugpochepa, MUHepasbl,
TOpHbIE TIOPOJbl, TIOJIE3HBbIE KCKOTaeMble, TOIUIMBO,
BOJTHBIE PeCypPChHI.

Wroro nio pasgeny 3
O06o0611eHre ¥ CCTeMaTH3alMs 3HaHUH 66-68. Obo011IeHNE U bubnmnoreka [HOK 3
cHCTeMaTh3alys 3HaHUH https://m.edsoo.ru/00ae0d0a
bubnuorexa [JOK
https://m.edso00.ru/00adb33c
bu6nuoreka [IOK
https://m.edso0.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

*®dopmbl yuéTa pabouyeii MporpaMMsbl BOCIIUTAHHUS
YcTaHOB/IeHWe [JOBepUTEeTbHBIX OTHOIIIEHUM MeXKAY TielaroruyecKuM pabOTHUKOM U ero 00yJaroIiMUcs

Bk/TtoueHre B YpOK UTPOBBIX TIPOLIEAYP /15 TIOieP>KaHuUsl MOTHUBALIMK 00YJarOL[UXCsI K TIOJTyYeHHIO 3HAaHUM.
[TpuMeHeHMe Ha ypOKe MHTEPAaKTUBHBIX (POPM pabOThI C 00YUAIOLUMUCS: UHTE/UIEKTYaIbHBIX WP, CTUMY/IUPYIOILIUX TI03HABaTe/IbHYI0 MOTHUBAI[HIO

00yYaroIMXCs.

[TprumMeHeHue TPYNTIOBOM paboThl UK paboThI B Mapax, KOTOpble y4aT 00yJarluxcss KOMaH/AHOW paboTe 1 B3aUMO/IeHCTBUIO C APYTUMU

00yyYaroImyMHcs.

Bk/roueHMe B ypOK UTPOBBIX MPOLEYP AJIS MTOAep>KaHust MOTHBALMH 00YJaroIMXCs K TIOMyUeHUI0 3HAHWH.
Vcrionb3oBaHue BOCTIMTATe/IbHBIX BO3MOXKHOCTEH CO/lep>KaHUsi TeMbl uepe3 1o00p COOTBETCTBYIOIIMX 3a/1ay [I/isl PelleHusl.



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

TeMmaTnueckoe IJIAaHUPOBaHHe MPAKTHUYECKHUX, IA00PaTOPHBIX U KOHTPOJIBHBIX PaboT

9 KJIACC
Ne Bug (¢popma) paboTsl Tema Kon-Bo yacos, Cpoku
ILIL OTBOJMMBIX Ha [poBe/ieHus
JAHHYIO paboTy (Hemens,
MeCsILT)
1 KonTponbHasi pabora Nel «[ToBTOpEHMe U yryiybOeHre 3HaHUH OCHOBHBIX 1 3 Hezlens
paszienoB Kypca 8 kacca» CeHTsI0ps
2 «PellleHre 3KCIIePUMEHTAJIbHBIX 3a/1au» 1 3 Henens
[MTpakTrueckast pabota Ne 1
OKTSI0pst
3 KoHTponbHas pabora Ne2 «ONeKTponMTHYecKas Auccoupranus. XuMmuyeckKue 1 2 Hepens
peakLiy B pacTBOpax» OKTSI0pst
4 [TpakTuueckast pabora Ne 2 «[TonyueHue CoJSIHONM KUC/IOTBI, U3yueHue eé 1 2 Hepens
CBOMCTB» HOSIOpSI
5 ITpakTrueckasi pabota Ne 3 «[TonyueHve aMMraka, U3yueHue ero CBOMCTB» 1 3 Hezlens
JeKaopsi
6 [TpakTuueckast pabora Ne 4 «[Tonyuyenue yriekucsioro rasa. KauecrseHHas 1 2 Hepens
peaxiysi Ha KapOOHaT-MOH» SIHBaps
7 ITpakTrueckasi pabota Ne 5 Pemrenne skcriepyMeHTabHBIX 3a/jau 110 Teme 1 3 Henens
«BaxHeu111ie HeMeTal/Ibl ¥ UX COeJUHEeHUs» sTHBaps
8 KontponbHas pabora Ne3 «BaxHe11ie HeMeTa/l/Ibl U UX COeJUHEeHUs» 1 4 Hepens
sTHBapst
9 ITpakTryeckasi pabota Ne 6 «JKECTKOCTb BOJBI U METO/IbI €€ yCTPaHeHUs» 1 2 Hepens
arpeJist
10 | IIpaktuueckast pabora Ne 7 Pelienune skcniepuMeHTabHBIX 3a7a4 10 TeMe 1 3 Hepens
«Baxknei1me MeTasnbl U UX COeJUHEHUS» ampeJist
11 | KonTposbHasi pabota Ned «Bakneime MeTanibl U UX COeJUHEHUS» 1 2 HeJiens Mast
Htoro 11
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