MynununanbHoe 00111e00pa3oBaTesIbHOE YUPEXKICHHE
MarsnoHaraTKMHCKasi CpeIHss IKOJa
MYHUIIUITAIBHOTO 00pa3oBanus « [ {uIbHUHCKMM paiion» Y IbIHOBCKON 00J1acTH

PACCMOTPEHO COTI'JTACOBAHO YTBEPXIAIO
Ha 3acemanun LIMO yuwureneii | 3am. nupekropa no YBP JIMpeKTOp LIKOJIbI
€CTECTBEHHO-HAYYHOI'O [IUKJIA
I".H.Tumenko Bpaxkuna

[IpoToxoin Ne 1 N.H.

22 aBrycta 2024 1.
oT 22 aBrycra 2024 r. ITpukaz Nel55
PykoBoautens ot 22 aBrycra 2024 r.

H.H.Xatiknna

PABOYAS ITPOTPAMMA

HaumenoBanue yqe6H0r0 XUMMHA BOKYMEHT MOAMNMCAH
SNEKTPOHHOW MNOANUCHIO

peamMera:
CepTtucpukat: 0B5F1DB03382E015DDF92E015D16016D
Bnapeneu: BpaxkuHa VipuHa HukonaesHa
[HeictButenex: ¢ 17.10.2024 go 10.01.2026

Knacc: 8

YpoBeHb 00111er0 00pa30BaAHUS: OCHOBHOE 00111ee

YPpOBEHB IPOrpPaMMBbI: 0a30BbIN

Y4yurens: Nnamaxosa 3unanga Hukonaesua

Cpok peanuzanuy IporpaMMmsl: 2024-2025 yueOHbIit roj

KonnuecTtBo yacoB mo ydeOHOMY Bcero 68 4acoB B roj, 2 yaca B HEJIEII0
IUIaHY:

Pabouyto nmporpammy cocraBuia: 3.H.NnsamakoBa

c.Mamnoe Haratkuno
2024 ron



1. INTAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yNbTaTbl OCBOCHUS MPOTrpaMMbl  OCHOBHOTO  OOILEro
0o0pa30oBaHMs JIOCTUTAIOTCS B XOJ€ OOy4YeHHs XMMHH B €IMHCTBE YYEOHOW U
BOCIIUTATEIBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCHUHUCKUMH
COLIMOKYJBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMd M HOpPMaMd TIOBEJCHUS U CIOCOOCTBYIOT MpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATIU3AIIMHN 00yUYaIOIIUXCS.

JIngyHOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh 0o0yyaromuxcst
PYKOBOJICTBOBaTbCS ~ CUCTEMOW  TMO3UTUBHBIX  IICHHOCTHBIX  OpPUEHTAMU U
pacIIMpeHre ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOILICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAay4yHOMY HACJICIUI0, TOHUMAaHUSI 3HAYEHUS XUMHUUYECKOM HAyKd B KU3HU
COBPEMEHHOI0 OOIIEeCTBA, CMOCOOHOCTH BIAJAECTh JOCTOBEpHOM HHGOpMaALUEH O
MEPEIOBbIX JOCTHXKEHUSAX M OTKPBITHUSAX MHUPOBOM W OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUS] O COLHMAIBHBIX HOpPMax U TMpaBUIaX MEXIUNYHOCTHBIX
OTHOIIEHUN B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKON U APYTHX BUAAX JEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JESITEIBHOCTH TIPU BBITIOJHEHUU
y4eOHBIX, TMO3HABATEIBHBIX 3aJlay, BBINOJHEHUH XUMHUYECKUX HKCIIEPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOTIOHUMAHUIO U B3aUMOIIOMOIIIH
B TIpOIIeCCe ITOW Y4eOHOU AESTEIHbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEACHUE U
MIOCTYIKH CBOMX TOBapHIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HaHUs MOCJIEACTBUMN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEHIECTBE U XUMHUYECKOM peakIluu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKU U COCTABJISIONINE
OCHOBY JUIsl TTIOHUMAaHUSl CYIIHOCTA HAayYHOW KapTHHBI MHpPA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUSI TPHUPOJIbI, B3aMMOCBS3SAX YEJIOBEKA C
IPUPOAHON CPEAOM, O POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HAaBaTeJIbHbIE MOTHBBI, HANPaBJICHHbIE HA TMOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOAUMBIE UIsi OOBSICHEHHS HAOII0aeMbIX MPOIIECCOB U SIBICHHUIA,



MO3HABATENbHON, MHGOPMAIIMOHHON W YHUTATEeNIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C yYeOHBIMH TEKCTaMH, CIPAaBOYHOM
JUTEPATYpPOH, JIOCTYITHBIMA TEXHUYECKUMH CpPEJICTBaMH  HMH(GOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHI0O M TO3HAHHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CAaMOOOPa30BaHUIO, MPOEKTHOW U UCCIIEIOBATEIILCKOMN JIESITEIHLHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAIIPaBICHHOCTH U YPOBHS O0YUYCHUS B JaTbHEHUIIIEM;

4) dpopmMupoBaHHs KYJbTYPbI 310POBbSI:

OCO3HaHMUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KW3HH, OCO3HAHHME TOCIEACTBUN W HENPUATHE
BPEIHBIX  MNPUBbIYEK  (YyNOTpPEOJICHHsS  aJIKOroyis, HApKOTHKOB,  KypeHHs),
HEOOXOJIMMOCTH  COOJIIOJICHUSI MpaBWl  OE30MaCHOCTH MpU  OOpAIIEHUH  C
XUMUYECKUMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCHIUTAHMSA:

MHTEPEC K MPAKTUUYECKOMY M3YYEeHHIO Mpodeccuil U TpyAa pa3iIudHOro poja,
YBOKEHHUE K TPYIY U pe3yibTaTaM TPYIOBOU JEATEIbHOCTH, B TOM UHCIIC HA OCHOBE
MIPUMEHEHUS TIPEAMETHBIX 3HAHUW MO XMMHH, OCO3HAHHBIM BHIOOP MHIUBUIYATIBHOU
TPACKTOPUHM TPOJOJDKEHUST O0pa3oBaHUs C Y4YE€TOM JMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX WHTEPECOB U TMOTPEOHOCTEH, YCHEIIHON
poheCCUOHAIBHON JEATENbHOCTA U Pa3BUTHS HEOOXOJAUMBIX YMEHUM, TOTOBHOCTD
aJanTUPOBATHCS B MTPOPECCUOHATIBHON Cpeie;

6) IKOJIOrHYECKOT0 BOCIIUTAHMS

AKOJIOTUYECKH 11e7IecO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHHUKY >KH3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUWE LEHHOCTU 3JI0POBOTO H
O0e3zomacHOro o0Opa3a JKM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(u3nyecKoMy U TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIOJICHUS
npaBui 6€30MacHOr0 MOBENCHUsS MPU padoTe C BEIIECTBAMH, a TAKKE B CUTYyaIlUsX,
YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, TOJydaeMble TPHU U3YYCHUH XUMUH, IS
pELIEHNs 3a71a4, CBI3aHHBIX C OKPYXKAIOWIEH NPUPOJHOU CPENOM, ISl TOBBIIICHUS
YPOBHSI ~ DKOJIOTHYECKOM  KyJbTYpbl, OCO3HAHHUS  TJI00AJILHOIO  XapakTepa
DKOJOTHYECKUX TPOOJeM W TyTed WX PEIICHUS TOCPEACTBOM METOJOB XHMHH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaTbCS MM B IO3HABATEILHOM,
KOMMYHUKAaTUBHON U COLMAIbHOU MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMETHBIX PE3yNbTATOB BBIACISAIOT 3HAYMMBIE A
(dhopMHUpOBaHUST MUPOBO33pPEHHUS OOIIEHAYYHBIE MOHATHUS (3aKOH, TEOPHS, MPUHIINII,
runore3a, (axkT, CcHUCcTeMa, TPOIECC, OKCIEPUMEHT U JIPyroe.), KOTOphIE
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax W MO3BOJISIIOT Ha



OCHOBE 3HAHMM W3 ATUX IMpeaMeToB (OPMHUPOBATH NPEACTABICHHUE O IE€JIOCTHOM
HAy4YHOW KapTHHE MUpa, U yHUBEPCAIbHBIC Y4eOHBIC NEWCTBHS (TIO3HABATEILHEIE,
KOMMYHUKATHUBHBIC, PETYJSATHBHBIC), KOTOpPhbIE OOECIeYnBalOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO Yy4eOHOMU
JIEATEIILHOCTH.

Io3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeilCTBUSA

ba3oBble Jiornyeckue 1eMcCTBHUA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUHU
3HAHUW: PaCKPBIBaTh CMBIC XHUMHUYECKHX TOHSTHH (BBIACIATH UX XapaKTEpHBIC
IPU3HAKU, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMH TOHSTHSAMHU), HCIOJIH30BAThH
MOHATUS JI1 OOBSICHEHUS] OTIENbHBIX ()AaKTOB W SIBJICHUN, BHIOMpPATh OCHOBAHUS U
KpUTepUH ISl KJIacCU(PUKAIMA XUMHYECKUX BEHIECTB M XUMHUYECKUX PEaKIHii,
yCTaHABIIMBaTh MPUYMHHO-CJICICTBEHHBIE CBS3UM MEXKAY OOBEKTaMH H3yUCHHUS,
CTPOHTH JIOTHUYECKHE PaCCyXACHUSA (MHIYKTHUBHBIC, NCIYKTHBHBIC, IO aHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKJIIOUCHUS

YMEHHE TIPUMEHAThH B TIPOIECCE€ TMO3HAHUS TOHATUS (TIPEAMETHBIE U
METanpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, UCIOJIb3yeMble B XHMUH,
peoOpa3oBbIBATh IMIUPOKO MPUMEHSEMbIE B XMMHHU MOJICIIbHBIC IPEACTaBICHUS —
XUMHUYECKUH 3HAK (CMMBOJ DJJIEMEHTa), XUMHUUYecKas (opMylia U ypaBHEHHE
XUMUYECKON peakiuu — MpU pelIeHUud y4eOHO-MO3HABaTENbHBIX 3a7a4, ¢ YU4ETOM
ATUX MOJICTBHBIX TMPEJCTABICHUN BBIABIATE U XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHYECKUX PEaKIIUH,
BBIBJIATH  OOIIME  3aKOHOMEPHOCTH, IMPUYUHHO-CIICICTBEHHBIE  CBS3U U
MIPOTUBOPEYMS B U3YUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciienoBarTe/bCKHe 1eiiCTBUS.

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MTO3HAHUS, a TaK)KE B KA4eCTBE OCHOBHI IS (POPMHUPOBAHHUS THUIIOTE3BI IO MPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETCHUE OMbITa 110 IUTAHUPOBAHUIO, OPTaHU3AIMH M  IPOBEICHHIO
YYCHUYECKMX OKCIEPUMEHTOB, YyMEHHE HaOMoJgaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIUpoBaTh OOOOIICHUS U
BBIBO/JIbI IO pe3yJibTaTaM MPOBEAEHHOTO OMNbITa, UCCIENOBAHUS, COCTABIATh OTYET O
MpoJieJIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AaHAJU3UPOBATH W MHTEPHPETHUPOBATH HHPOPMAIUIO
pPa3IMYHBIX BUAOB U (OPM MPEICTABICHUS, MOJYyYaeMyK M3 Pa3HbIX HCTOYHUKOB
(HayYHO-TIOMYJISIPHAS JINTEPATypa XUMHUUYECKOTO COJIEP KaHMsI, CIPABOYHBIE TTOCOOUS,
pecypcbl HTEepHETa), KPUTUYECKH OIEHHUBATh MPOTUBOPEUUBYIO U HEAOCTOBEPHYIO
uHdopMaIuio;



yMEHHUE TMPUMEHATHh Pa3IMYHbIE METOJAbl M 3ampoChl MPHU TMOUCKE M O0TOOpE
uHPOPMAllMd W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMWMBIX [UIsl BBINOJHEHUS
y4eOHBIX M MO3HABATEIBHBIX 3aj7[a4 OMPEICIEHHOTO THUIA, TPUOOpPETEHHE OMbITa B
0o0JlaCTH  HCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQZICHUE KYJbTYPOM AKTHUBHOTO HCIIOJb30BaHUS PA3JIMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMATIbHYIO (OpMY MpencTaBiIeHHUs WHGOPMAIUU U
WUIIOCTPUPOBATh pEIIaeMble 33Jauyd HECIOXKHBIMA CXEMaMH, JuarpaMMami,
apyrumu hopMamu rpaduKi U UX KOMOUHAIMSIMU;

yMEHUE HCMOJb30BaTh W  AaHAIM3UPOBATh B Ipoliecce ydyeOHOM U
UCCIIEIOBATENLCKON JIEATETbHOCTH MHGOPMAIMI0 O BIUSHUU MPOMBIIIICHHOCTH,
CEJILCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEN TPUPOTHON CPELBI.

KoMmyHMKkaTHBHBIE YHHBeEpPCAJbHbIE YyueOHbIe 1eCTBHUSA:

YMEHHUS 3a/1aBaTh BONPOCHI (B XOJI€ uajiora u (Uiau) JUCKYCCHM) MO CYLIECTBY
oOcyxxnaemMoll  TeMmbl, (OPMYJIUPOBaTb CBOM NPEUIOKEHHS  OTHOCHUTEIBHO
BBIIIOJIHEHHUS IIPEUIOKEHHON 3a1a4H;

YMEHUS  NPEICTaBIATh  MOJYyYEHHbIE  pe3yibTaTbl  MO3HABaTEIbHOU
NEeSATEIBbHOCTH B YCTHBIX U MHCbMEHHBIX TEKCTaX; J€NaTh MPE3EHTALMIO PE3YyIbTaTOB
BBITIOJTHEHUSI XUMHYECKOI0 IKCIEpPUMEHTa (Ja0OpaTOpHOIo OIbITA, J1aOOpaTOPHOU
paboThI MO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

yMEHUsT y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
MO3HABATEJIbHOM W UCCJEI0BATENbCKON JEATEIbHOCTH NPHU PEUIEHUU BO3HUKAIOLIUX
npoOjieM Ha OCHOBE Yyu€ra OOIIUX HWHTEPECOB M COrJIACOBAaHMS TO3UIIMMA
(o6cyxnenusi, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPIAUHAIUS COBMECTHBIX
JICUCTBUMN, OMpeelIeHNe KPUTEPUEB MO OIEHKE KAayeCTBA BBITIOJHEHHON padOThI U
IpyTHE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eliCTBHSA:

YMEHUE CaMOCTOSITEIBHO OIPEAENATh LEJIH JESATEIIbHOCTH, IIJIaHUPOBATH,
OCYILECTBISATh, KOHTPOJIMPOBATH U MPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hambosee 3(HPEeKTUBHBIE CIIOCOOBI pelieHUs YYEOHBIX U
MO3HABATENIbHBIX  3aJlay, CaMOCTOATEIbHO COCTaBJISATh WM KOPPEKTUPOBAThH
MPEUIOKEHHBIM  QJITOPUTM  JEUCTBUM MPU  BBIIIOJHEHUM 33aJaHUA C  YYETOM
MOJIy4YEHHUsI HOBBIX 3HAaHUN 00 HM3yyaeMbIX OOBEKTaxX — BEIIECTBAX W PEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yJibTaTa 3asBICHHON LENH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIlaHUH.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMEeTHBIX PE3yJbTAaTOB IO OCBOCHHUIO  O0S3aTEIBHOIO
COJIEp)KaHusl, YCTAHOBJIICHHOTO JaHHON (QenepanbHON pabouell mpOrpaMMoi,
BBIJICTISIIOT: OCBOEHHBbIE OOYYaIOUIMMUCS Hay4dHble 3HAHMS, YMEHHS U CIOCOOBI
NeNCcTBUM, crienuduyueckue sl IpeAMETHON 00J1acTh «XUMUs», BUABI JEATEILHOCTU



MO0 TOJYyYEHUIO HOBOTO 3HAHMS, €ro HWHTEpPHpeTaluH, TMpeodpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOydyeHus B 8 kijiacce mpeIMeTHBIE Pe3yIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKUX TOHSTHUH: aTOM, MOJEKYJa,
XUMHAYECKUN DJIEMEHT, IPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECh
(omHOpOIHAasT U HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTEJbHAs aTOMHAas U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JI0JI1 XUMHUYECKOTO AJIEMEHTa B COEJIMHEHUU, MOJISIPHBINA O0BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKUCJICHHS, XUMHUYECKash peakius, KiIacCuPUKaUs peakluuil: peakiuu
COCIMHEHUS, PEaKIUU Pa3JIOKEHUsI, PEaKIIMU 3aMEIICHUs, peakiiui oOMeHa,
9K30- M DHIOTEPMUYECKUE PEAKIMHU, TEIIoBOM 3 eKT peakuuu, Sapo
aToma, SJEKTPOHHBIA CJIOM aroMa, aToMHasi OpOuTanb, paguyc aroMma,
XUMHYECKasi CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJIEHTHAsl CBSA3b, MOHHAs
CBsI3b, MIOH, KATHOH, aHUOH, PAaCTBOP, MaccoBasi J10J1s BellecTBa (MPOIEHTHAS
KOHLIEHTpa1us) B pacTBOPE;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUH U
NPUMEHSTH 3TH NOHSATHUS MPY ONMMCAHUH BEUIECTB U UX MPEBPAILICHHUII;
HCIIOJB30BaTh XUMUUYECKYI0 CUMBOJIMKY JUIsl COCTaBlieHUsI (POpMyJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINIM;

OTPENICNIATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENIEHb OKUCJICHUS JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIIC)KHOCTh
BEIIECTB K OMNpEACIEHHOMY KJIAcCy COEIWHEHUU 1o GopmynaaM, BHI
XUMHUYECKOW CBsSI3M  (KOBAJIGHTHAasT W HMOHHAsl) B HEOPTraHUYECKUX
COCIMHEHUSX;

packpeiBath cmbicn  [lepuoamueckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT HX TMojoxkeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXPAaHEHMS MacChbl BEUIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaapo;

OMHCHIBATh M XapakTepu3oBaTh Tabmmunyio Gopmy Ilepuoguyeckoit
CHUCTEMbl XUMUYECKHUX AJIEMEHTOB: pa3inyaTh NOHATUS «TJaBHAs MOJArPYyIna
(A-rpynma)» u «mobounas noarpynna (b-rpynmna)», mMansie U Oosbline
Nepuobl, COOTHOCUTH OOO3HAUYECHMS, KOTOpbIE HMEIOTCS B TabJuUIle
«llepuomnueckas cucrema xumudeckux aneMeHToB . M. Menneneesa» c
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB
(coctaB u 3apsn szpa, 0OIIee YMCIIO 3JIEKTPOHOB M pacHpeesieHne X MO
AJIIEKTPOHHBIM CJIOSIM);



e KJacCU(pUUUPOBATh XMMHYECKHE JIIEMEHTbI, HEOPTraHWYECKHE BEIleCTBa,
XUMHUYECKHE peakiuuu (M0 YUCIy U COCTaBy YUYaCTBYIOIIMX B PEaKIUU
BEIIECTB, [0 TEIIOBOMY 3D PeKTy);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIas OMHCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e IPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX KAauy€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TPOTEKaHHS XHMHUYECKUX TMpEBpalleHud B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO JJIEMEHTa IO (QOpMyJie COEIUHEHUs,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI 0 YPABHEHUIO
XUMHUYECKOHN peaKlny;

e IPUMEHITb OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATEIBHOCTU — aHAINU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIINEHHE, CHUCTEeMaTH3allhio, KIIacCH(pUKAIUIO,
BBISIBJICHHE TPUYMHHO-CIEJACTBEHHBIX CBA3€H — I W3YyYeHHUs CBOICTB
BEIIECTB M XMMHYECKHUX PEaKIINid, €CTECTBEHHO-HAYYHBIE METOJIbI TO3HAHUS
— HaOJII0JeHNe, U3MEPEHUE, MOJIEIMPOBAHHUE, SKCIEPUMEHT (peanbHbId U
MBICJIEHHBIN );

e CIIEJOBaTh IpaBUJaM MOJIb30BAHUS XMMUYECKON MOCYJ0iM U 1a00paToOpHbIM
o0opyOBaHMEM, a TakKKe IMpaBuiaM oOOpalleHus C BelleCTBaMU B
COOTBETCTBUM C HMHCTPYKIIMSIMH TIO  BBITIOJHEHUIO  J1aO0OpaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB
(Bomopoa M KHCIOPOAA), IPUTOTOBIEHHIO PACTBOPOB C OIPEACIEHHON
MAacCOBOM JI0JIE PAcTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IPOBOAUTH
XUMHUYECKUE SKCIEPUMEHTBI IO PaClO3HABaHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TMIOMOIIBI0 MHIUKATOPOB (JTaKMyC, (heHON(PTaNIeHH, METHIIOPAHXK U

TpyTHE).

2. COAEP KAHUE OBYYEHUA

8 KJIACC

ITepBoHaYa/IbHbIE XUMHUYECKHE IOHATHS

[Ipenmer xumun. Ponp XuMuM B KW3HHA Ye€NOBEKa. XMMHUS B CUCTEME Hayk.
Tena u BemecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
Ilonstne o meromax mo3HAHHUS B XUMHHU. Yucrtele BemiectBa U cMecH. CHOCOOBI
pa3aeIeHus] CMECEN.



ATOMBI W MOJEKyJbl. XUMHUYECKHE DJIeMEHTbl. CHUMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOKHBIE BelecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi ¢popmyina. BaleHTHOCTh aTOMOB XMUMUYECKUX IJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTeNnbHas aroMHas macca. OTHocHUTeNnbHas
MOJIEKYJIsipHasi Macca. MaccoBasi 107151 XMMHYECKOT0 3JIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMOCBsI3p KOJMYECTBA,
Macchl W 4YHCIIa CTPYKTYpHBIX €IWHHII BemecTBa. Pacuérel mo Qopmyrnam
XUMHUYECKUX COCTUHEHUN.

Ouznyueckre U XUMHUYECKUE SBJICHUS. XUMHUYECKas peakius U e€ MpU3HaKU.
3aKOH COXpaHEHUs] Macchl BellecTB. XuMHYeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEAKINI (COeAUHEHUS, PA3JIOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMMYECKOH IOCYJ0M, ImpaBWjiaMu pabOThl B J1a0OpaTOpuUu U
npuéMaMu oOpalleHus: ¢ JIabopaTOpHBIM OOOpPYAOBAHHUEM, M3YyYEHHUE U OIMCAHUE
¢u3nyeckux CBOMCTB  00pa3lloB HEOPraHMYECKUX  BEIIECTB, HaOIIOECHUE
¢u3nueckux (IIaBJIeHUE BOCKA, TassHUE JIbJa, PACTUPAHUE caxapa B CTYIIKE, KUIIEHUE
M KOHJEHCAuusi BOJbl) U XUMHYECKUMX (FOpEHHE CBEYM, NPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICHCTBHE Mea ¢ KUCIOTOM) sSIBJICHUM, HAOJIt0IEHUE U OMHCAHUE
NPU3HAKOB  MPOTEKaHHWs  XUMUYECKHMX  peakuuid  (pasjlokeHHe  caxapa,
B3aUMOJICCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapuisi, pa3ioKE€HUE TUIAPOKCHUIA
meau (1) mpu HarpeBaHuu, B3auMoJeHCTBUE JKeje3a ¢ pactBopom comm mean (1),
M3Y4YEHUE CIOCOOOB pa3lelieHUs CMECE: C MOMOIIbI0 MarHuTta, (UILTPOBAHHE,
BbIMIapUBaHUE, AUCTUUIALMS, XpoMaTorpadus, MpOBEACHUE OYMCTKH IMOBapEHHOM

coiy, HaONIOJGHWE W  ONHUCaHWE  Pe3ylbTaTOB  IPOBEACHUS  OIBITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHME MOJeNIel MOJIEKYI
(IIapoCTEeP>KHEBBIX ).

Baxuelue npeacTaBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech rasoB. CoctaB Bo3znyxa. Kucnopon — sneMeHT M mpocToe
BemlecTBO. HaxoxaeHue Kuciopona B MpUpoae, (U3MUECKHe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue kucnopona. CrocoObl
MOJIyYeHHs] KHCIIOpoa B 1abopaTopuu U MpombilIeHHOCTU. KpyroBopoT kuciopoaa
B nipupojie. O30H — aJuTOTpOIHAsT MOIU(DUKAITUS KHUCIOPOIa.

TernoBo#t 2GheKT XUMUIECKON peakiny, TEPMOXUMUIECKUE YPABHEHHUS, IK30-
U SHIOTEPMHUYECKHE peakuuu. TOIUIMBO: Yrojib M MeTaH. 3arps3HEHUE BO3/ayXa,
yCHUJIEHUE MApHUKOBOTO 3(PpdekTa, pa3pyiieHrue 030HOBOTO CJIOSI.

Bonopon — anemeHT u npocTtoe BeniecTtBo. Haxoxnenue Boaopoia B MPUPOJE,
(bU3NYecKre U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI MmoayueHus. KucioTs
U COJIN.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.



dusnyeckue CBOMCTBA BOIbl. Boma kak pactBoputesib.  PacTBOpEL.
HaceolllleHHBIE W HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPMMOCTH BENIECTB B BOJIE.
MaccoBasi 107151 BellleCTBAa B pPacTBOpE. XMMHYECKUE CBOMCTBa BOJbI. OCHOBaHWUSI.
Ponp pacTBOpoB B NpHpoAe M B KU3HMU 4YeNOBEKA. KpyroBOopoT BOIBI B IPHUPO/IE.
3arpsA3HeHHne NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHuid. Oxkcuapl. Kiaccudukarus
OKCHJIOB:  cojeoOpasytomue  (OCHOBHBIE,  KHCJIOTHBIE, aM{(OTEepHbIE) U
HecoseoOpasyronue. Homenknarypa okcuioB. @u3nueckue U XMMUYECKHE CBOMCTBA
okcui0B. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukanuss OCHOBaHWIA: WIENOYM U HEPACTBOPUMBIC
ocHOoBaHusA. HomeHknatypa ocHoBaHuWid. PU3NYECKME M XUMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknatypa kucinor. Pusznueckue u
XMMHUYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctw MerawuioB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Comu. Homenkmarypa conei. PU3MYECKME U XMUMHUYECKHE CBOMCTBA COJICH.
[Tonydenue coien.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUM.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPEICICHUE COAEPKaHUS KUCIOpOoAa B BO3AYyXE, IMOJIYYEHHUE,
coOupaHue, pacrno3HaBaHUE U HW3YUYCHHE CBOWMCTB KHUCJIOpPOAA, HAOJIOJICHHE
B3aMMO/ICHCTBUS BEIIECTB C KMCIOPOJAOM U YCIOBUSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxapa), o3HaKOMJIEHHE ¢ oOpa3llaMH OKCHUJIOB U OMHCAHUE WX CBOWCTB,
MoJIydeHue, coonpaHue, pacro3HaBaHUE U U3Y4YEHHE CBOWCTB Bojoponaa (ropeHue),
B3auMoJielicTBue Bojopona ¢ okcugom wmeau (Il) (Bo3MOXHO ucmoab30BaHuE
BUJIEOMATEPHAIIOB), HAOII0JeHNEe OO0pa3loB BELIECTB KOJIMYECTBOM | MOJb,
MCCJIEIOBAaHNE OCOOEHHOCTEN PAaCTBOPEHMSI BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MacCOBOM JOJIEM PaCTBOPEHHOIO
BEIIECTBA, B3aMMOJCHCTBHE BOJIbI ¢ METaJlJIaMM (HaTpUeM M KajiblieM) (BO3MOKHO
WCIIOJL30BAaHNE BUJIEOMATEPUATIOB), HCCIEAOBaHHE OOpa3IOB HEOPTraHUYECKUX
BEIIIECTB PA3JIMUHBIX KJIACCOB, HAOJIOJEHUE H3MEHEHHUS OKPACKU WHIUKATOPOB B
pacTBopax KHCIOT W Iejodei, uzydeHue B3aumopeictBusi okcupa menu () ¢
pPacTBOPOM CEPHOM KHCJIOTHI, KHUCJIOT C MeTaulaMH, PEaKIMid HEeUTpaau3aluu,
MOJIy4Y€HHE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHME OJHOTO METallia JIPYTUM W3
pacTBoOpa COJIM, PEIICHUE dKCIIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe « BakHeiime Kiiacchl
HEOPTaHUYECKUX COEAUHEHUID.

IHepuoanueckuiit 3axkoH u Ilepuoaumyeckast cucreMa XHUMHYECKHX
aementoB JI. M. MenpaeneeBa. CrpoeHume aroMoB. XUMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU



[lepBble TOMBITKM KJAacCU(UKAMKM XUMUYECKUX dieMeHToB. I[lonsitue o
rpynnax CXOJIHBIX JJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMENBHBIE METaIbI,
rajloreHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM(OTEpHBIE OKCHABI U
TUAPOKCHUIBI.

[Tepuoguueckuii 3akoH. Ilepuoandeckas cuCTeMa XMMHYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. KopoTkoneproanas u jymHHONIEpUoaHas Ghopmbl [lepuoamaeckoit
cucteMbl xumuueckux adnemeHTtoB JI. M. MenneneeBa. Ilepuonsl w  rpynimsl.
PU3NYECKUN CMBICII ITIOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI JJIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. DnexktpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK  aToMOB  TepBhIX 20  XUMHYECKMX  3JIEMEHTOB
Ileppnommueckorr cucremsl JI. M. MenneneeBa. XapakTepuCTHKAa XHUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUsl pajadyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TPyINIaM U IepUoaaMm.

3nauenue Ilepmoanueckoro 3akoHa U IlepuoanyecKoi CUCTEMBI XMMHUYECKHUX
DJIEMEHTOB Ui pa3BUTHS Haykhn W npaktuku. JI. M. MenngeneeB — yuyéHbli u
IpaKJaHUH.

Xumunyeckass cBs3b. KoBajeHTHas (mosispHass W HEMOJIApHAsi)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp okucineHuss. OKUCIUTEILHO-BOCCTAHOBUTENBHBIE peakunu. [Iponeccsl
OKHCIIEHHS] U BOCCTAHOBJICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydyeHHue O00pa3loB BEUIECTB METANIOB M HEMETAJJIOB, B3aUMOJEHCTBHE
TMAPOKCHA [MHKA C PAcTBOpPaMHM KHCIOT W IIEJIOYEH, NPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPHUMEPBI  OKUCIWTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peaklMy pas3oKeHHsI, COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanu3anus MeXNpeIMETHBIX CBSI3€M NpH HM3YyYEHWH XUMUU B & Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MMOHSATHH,
TaK ¥ NOHATHM, SIBISIFOUIUXCSI CACTEMHBIMU JIJISl OTAEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO LMKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATHSA: HAy4YHBIH (DaKkT, TUIoTe3a, TEOpHs,
3aKOH, aHaJIu3, CHHTE3, KJIacCH(pUKAIUsI, IEePUOAUIHOCTh, HAOIIOJCHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®duzuka: Matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsij, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, ((M3MUeCKrue BETUYNHbI, €AMHULIBI U3MEPEHHUS,
KOCMOC, TUIAaHETHI, 3B€3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.



['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPObI, MOJIE3HBIE
HCKOMaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

3. TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pasjiesioB U TeM Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
I MporpaMmMabl 0 ble padoThbI ue padoThbl
pecypchbl
Paznea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA
XUMHSA — BaKHas
00J1aCcThb
€CTECTBO3HAHMS U bubmiorexa IJOK
1.1 N 5 2 https://m.edsoo.ru/7f4183
MIPaKTUYECKON 7c
JEATCIIbHOCTH T
YyeJIOBEKa
BemecTBa u bu6mmoreka [JOK
1.2 XUMHYECKHE 15 1 https://m.edsoo.ru/7f4183
peaximn ic
Wroro mo paszneny 20

Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelIEeCTB

Bo3zayx.
Kicnopot bubmuorexa [JOK

2.1 i 6 https://m.edso00.ru/7f4183
[TonsTre 00 7c
OKCHJIax T
Bonopon. bubnuorexa [JOK

2.2 [TonsTHe 0 8 1 https://m.edsoo.ru/7f4183
KHCJIOTaX M COJISAX ic
Bopna. PactBopsl. bubmuorexa [JOK

2.3 [TonsTHe 00 5 1 1 https://m.edso00.ru/7f4183
OCHOBAHHUSX 7c
OCHOBHBIC KJTaCCHI bubmuorexa [JOK

2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCIMHEHU 7c

Hroro mo pazaeny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuiecknx 3j1ementosn /1. U.
MenpeneeBa. CTpoeHune aToM0oB. XuUMU4eckas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

peakuuu

I[TPOT'PAMME

Ilepuoanueckuit
3aKOH U
[Iepnonnueckas
cHCTeMa bu6mmoreka [IOK
3.1 7 https://m.edso0o.ru/7f4183
XUMHUYECKHX 7c
snemenTtoB 1. U. _
Meunneneesa.
Ctpoenue aToma
XumMmuyeckas
CBSI3b. bubnuorexa [JOK
3.2 OKHUCIUTENbHO- 8 https://m.edso00.ru/7f4183
BOCCTAaHOBUTEJIbH ic
bIC PEAKIINH
bu6mmoreka [IOK
Utoro no pazneny 15 https://m.edso0o.ru/7f4183
7c
bu6mmorexa [IOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOBIIO



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BameHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
» N P https://m.edso0o0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tomydyenne u coOnpaHue KHCIOpoaa Bubmmorexa LHOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCITIOTaX U COJISIX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacklilieHHBIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MH;CCOBaﬂ bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIbl: COCTaB, KJIacCU(UKAIU, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyueHne u XUMHYECKUE CBOKCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa HOK

. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eHNE U CHCTEMATH3AIINS 3HAHUI

= . https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘-ICCKI/IX 9JIECMEHTOB l(?IOHﬂTI/Ie 0 bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

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



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J51eMeHTOB [leproauueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PeszepBHbIil ypok. O60011ICHIE 1
58 CI/ICTI;MaTmZp us 3HaHI/II>'IHl / bubmmorexa LOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 no teme
59 «CtpoeHue aroma. XUMUYECKAs CBSA3b bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnunorexa [JOK
60
XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
1 n
6 OFHA XUMHHCCKaT CBAD https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnsipHasi XUMHYECKas bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenosspHas XuMU4ecKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTCHUS bubnmuotexa [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
1
66 OKHCIIMTEIIM U BOCCTAHOBUTEIIH https://m.edso0.ru/00adb076
PesepBHelil ypok. O000IICHHE 1
P P \I,u bubnmoreka [JOK
67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
https://m.edsoo.ru/00ad9ch2
«CtpoeHre aToMa. XUMUYECKas CBSA3bY
68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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