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HOACHUTEJIBHAS 3AITMCKA

IIporpaMma Mo XMMHM Ha YPOBHE OCHOBHOI'O OOILIEro oOpa3oBaHUsI COCTAaBJICHA HAa OCHOBE TPEeOOBAaHWH K pe3yibTaTaM OCBOEHHsS OCHOBHOW 00pa3oBaTeNbHON
pOrpaMMBbl OCHOBHOTO 0011ero o0pa3osanusi, npeactabiieHHbX B PI'OC OO0, a takxke Ha OCHOBE (eepaibHON padodeil MporpaMMbl BOCIIUTAHHS M ¢ YIETOM KOHIICTIIIHN
NpenoJaBaHus yueOHOTo mpeamera « XuMus» B 00pa3oBaTesbHBIX opranusanusax Poccuiickoit dexepannu.

[IporpaMma mo XxuMuM Oa€T NpPEACTaBICHHE O LEJSAX, OOLIel cTpaTrernu OOy4eHHs, BOCIIUTAHUS M Pa3BUTHS 0OydyaloIIMXCs CPENCTBAMU YYeOHOIo IMpeaMera,
yCTaHaBJIUBAaeT 00s3aTENbHOE IPEAMETHOE COZIEp)KaHHe, NpelycMaTpUBaeT paclpelesieHue ero 1o KjaccaM M CTPYKTYpHpOBaHHE IO pa3feiaM M TeMaM MPOrpamMMbl IO
XUMUH, OTIPEACITIACT KOJIMYCCTBCHHBIC U KAUCCTBECHHBIC XaPAKTCPUCTUKHN COACPIKAHNA, PECKOMCHAYCMYIO ITOCJICA0BATCIbHOCTh U3YUCHHUA XUMUU C y‘léTOM MCKIIPCAMETHBIX U
BHYTPUIIPEMETHBIX CBS3EH, JIOTHKH Y4€OHOTO MpOLEecca, BO3PACTHBIX 0COOEHHOCTEH 00YyYaroluXcsl, ONpenenseT BO3MOKHOCTH MpeaMeTa AJs peaqu3aluy TpeOOBaHUN K
pe3yibTaTaM OCBOEHHMsSI OCHOBHOW 00pa30BaTEeNIbHON MIPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOILIEro oOpa3oBaHUs, a Takke TPeOOBaHWH K pe3yibTaTaM OOydeHHs] XUMHH Ha
YPOBHE IIeJIeil U3ydeHHs MpeaMeTa U OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIHHOM AE€ATEIHHOCTH 00yYaIOIerocs o OCBOCHUIO yUeOHOTO COJIepKaHMS.

3HaHNE XMMUHU CIYXHT OCHOBOH Ui (hOPMHPOBaHUSI MUPOBO33PEHMs 00YUaIOIErocsi, ero MpeicTaBIeHu O MaTepuanibHOM €AMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT
¢dopMupyeMble XUMHEH NPEICTABICHUS O B3aWMOIIPEBPALICHUAX SHEPTUH M 00 HBOJNIOLMH BELIECTB B NPUPOAE, O IYTSIX PEILICHHUs II00ANbHBIX MPOOJIEM yCTOMYMBOIO
Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPT€TUIECKOM, MUIIEBON U 3KOJOTHYECKOH 0€30macHOCTH, Tpo0IeM 31paBOOXPAHEHHSI.

N3yuenune xumuu:

CHOCOOCTBYET peasln3aliiii BO3SMOXKHOCTEH U1 caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYPhI IUIHOCTH, €€ 00IIel 1 PyHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHUPOBAHUE MBILIUIEHHUS U TBOPYECKHUX CIIOCOOHOCTEH 00yUaroIuXcsl, HABBIKOB UX CAMOCTOSITENbHON yueOHON A€ATENbHOCTH, SKCIIEPUMEHTATbHBIX
M UCCIICAOBATCIBCKUX YMGHHﬁ, HGO6XOI[I/IMLIX KaK B HOBCGIIHGBHOP'I KHU3HHU, TaK U B HpO(i)CCCI/IOHaJ]bHOI‘/'I JCATCIBbHOCTH,

3HAKOMHUT €O CHEUM(UKONH HayYHOTO MBIIUICHHS, 3aKIabIBACT OCHOBBI LIEJIOCTHOTO B3IJIAJa Ha €AMHCTBO MPHUPOABI U YEJIOBEKA, SIBIISETCS OTBETCTBEHHBIM ATAIllOM B
(GbOpMHPOBAaHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00y4aromuXxcs;

CHOCO6CTByeT (1)OpMI/Ip0BaHI/IIO LOCHHOCTHOI'O0 OTHOHICHUA K C€CTCCTBCHHO-HAY4YHBIM 3HaHUAM, K IPUPOJAC, K YCIOBCKY, BHOCUT cBOM BKJIaJT B 3J3KOJIOTHYCCKOC
o0OpazoBaHue 00yJaIOIINXCA.

[JlanHple HampaBieHUS B OOyYECHHHM XHMHH OOECICUMBAIOTCA CIEUU(BHUKON comepKaHus Y4eOHOTO IpeaMeTa, KOTOPBIH SBIAETCS MEeJarorniecky aJanTHPOBAHHBIM
oTpakeHHneM 0a30BOI HayKH XUMHUH Ha ONIPeeIEHHOM JTane e€ pa3BUTHA.

Kypc xuMuu Ha ypoBHE OCHOBHOrO oOmIero o0Opa3oBaHHs OPHEHTHPOBAaH HA OCBOCHHE OOYYaIOMIMMHCS CHCTEMbl NEPBOHAYAJBHBIX IMOHATHA XWMHH, OCHOB
HEOPraHNYECKON XMMHUHU U HEKOTOPBIX OTAEIBbHBIX 3HAYMMBIX MTOHITUN OPraHUYeCKON XUMUHU.

CrpyKTypa coaepkKaHHs NPOrpaMMBbl II0 XMMUHU c(OPMHUPOBAaHA HA OCHOBE CHCTEMHOIO Moaxona K e€ u3ydeHuro. ConepaHue CKIaIbIBA€TCs U3 CUCTEMBbI IOHITHH O
XMMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUH 0 XUMUYECKOH peakuuu. O6e 3T CUCTEMbI CTPYKTYPHO OPTaHU30BaHBI 110 MPUHIUITY MTOCIIE0BATENBHOTO Pa3BUTHA
3HaHUHM Ha OCHOBE TEOPETUUECKUX MPEACTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHNS;

— Ilepuoanueckoro 3akona J[. I. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUCHHA O CTPOCHUU aTOMa U XUMHYECKON CBA3U,

— MPEICTaBICHUN 00 IEKTPOIUTHYECKON TUCCOLMAIIMN BEILECTB B PACTBOPAX.

Teopernueckre 3HaHUS PACCMATPHUBAIOTCS HA OCHOBE 3MIIMPUYECKU IIOJIYYEHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IIOCIENOBATENBHO OT OJHOIO YPOBHS K
JPYTrOMY, BHITTONHSISI QYHKIIMK OOBSCHEHUS! H IPOTHO3UPOBAHHS CBOWCTB, CTPOCHUSI U BO3MOKHOCTEH NMPAKTHUECKOTO TPUMEHEHHS U TTOJTyYeHHUST N3y4aeMBbIX BEIIECTB.

OcBoeHMEe MpOorpaMMbl IO XUMHH CIIOCOOCTBYET (POPMHUPOBAHHIO MPEACTABICHHS O XUMHYECKOH COCTABISIOMICH HAyYHOH KapTHHBI MUpPa B JIOTUKE €€ CUCTEMHOH
IPUPOABI, IIEGHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAHHUIO U METOJaM IO3HaHMA B Hayke. M3ydeHHe XUMHM IPOUCXOAUT C NPHUBICUCHHEM 3HAHUM U3 paHee M3Yy4YE€HHBIX
yueOHBIX npenMeToB: «Okpyxaromuii Mupy», «buonorus. 5—7 knaceei» u «Dusmka. 7 Kimace.

[Tpy M3yvyeHUH XUMHH NPOUCXOIUT (HOPMHUPOBAHHE 3HAHUN OCHOB XMMHYECKOW HAayKH KaK OOJIAaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, HMPAKTHUECKOW IESITETbHOCTH
YeNI0BEeKa U KaK OIHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIBTYpPBI. 3a1a4ya yueOHOro npeaMera COCTOUT B (JOPMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUH — BaXHEHIINX (aKToB,
MOHATHH, 3aKOHOB M TEOPETHYECKUX IOJIOKEHUH, JOCTYMHBIX 0000IMIEHNH MHUPOBO33PEHUECKOTO XapaKTepa, s3blka HayKH, B MPUOOIICHNH K Hay9YHBIM METOJaM MO3HAHHSA
NPy M3YYEHUHM BEIIECTB W XUMHUYECKHX peakuuid, B (OPMHPOBAHMHM M Pa3BUTUU IO3HABATEILHBIX YMEHHM M HMX MPUMEHEHHUH B Y4eOHO-TIO3HABATEIBHOW M yd4eOHO-




[Tpy M3y4eHWU XMMHUW Ha YPOBHE OCHOBHOT'O OOIIETO 0OPa30BAHMUS BAXKHOE 3HAUCHHE PHOOPEITH TAKUE LICIH, KaK:

— (opMupoBaHHE WHTEIUIEKTYAIbHO DPa3BUTON JMYHOCTH, TOTOBOH K CaMOOOpa30BAaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY IPHHSTHIO PEHICHUH, CIIOCOOHON
aJIanTUPOBATHCS K OBICTPO MEHSIONIMMCS YCIOBHSIM KU3HU;

— HampaBlICHHOCTh O0YYECHUS HA CHCTEMATHUYECKOE MPUOOIIEHHE 00yJaroIUXCsl K CaMOCTOSTEIbHON MO3HABATEILHON JEATENIbHOCTH, HAYYHBIM METOJaM MO3HAHWUS,
(GhOpPMUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUHU;

— o0ecreueHe yCIOBUM, CIOCOOCTBYIOIIUX MPUOOPETECHUIO O0YYAIOIIUMUCS OIBITA PA3HOOOPA3HON NIEATEIILHOCTH, TIO3HAHUS M CAMOIIO3HAHUS, KITFOYCBBIX HABBIKOB
(KJTFOYEBBIX KOMITETCHI[HIT), UMEIOIINX YHUBEPCALHOE 3HAUCHUE JIJIsl PA3JTUYHBIX BUOB JICATCILHOCTH;

— (opmupoBanue 00meld (HyHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOH I'pPaMOTHOCTH, B TOM YHCJIe YMEHHWH OOBSCHATh W OICHUBATH SBICHUS OKPYXKAIOUIETO0 MHpa,
HCIIOJIB3YS 3HAHUA U OIIBIT, TOJYYCHHBIC TP U3YUCHUU XUMUH, IPUMCHATH UX ITPU PCIICHUN HpO6HCM B HOBCGHHGBHOﬁ KHU3HU U prZ[OBOﬁ JACATCIIBHOCTH,

— (opmupoBaHre y 00ydarONIMXCs T'YMaHUCTHUYECKUX OTHOIICHHHA, MOHMMAHUS [IEHHOCTH XUMHYECKUX 3HAHWMA JJIs BBIPAOOTKH SKOJOTHMYECKH IEIeCO00pa3HOTO
MOBE/ICHUS B OBITY M TPYIOBOM JIEATEIHLHOCTH B IIEJSIX COXPAHEHHS CBOCTO 3/I0POBBS U OKPYIKAIOIICH TPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBAlMU K OOyUYCHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEUSCKHX IEHHOCTEH, TOTOBHOCTH K
O0CO3HaHHOMY BBIOOPY PO WIS U HAPABICHHOCTH JATbHEHIIIEr0 O0yYCHHSL.

OO11ee YKCI0 YacoB, OTBEIEHHBIX IS U3yUCHHS XMMHUH Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, coctariseT 136 yacon: B 8 kiacce — 68 vacoB (2 vaca B HEJIeNo),
B 9 kyacce — 68 gacoB (2 yaca B HEJIEIIO).

COJEP)KAHHUE OBYYEHUS 8 KJIACC

IlepBoHayaIbHBbIC XUMUYECKUE IIOHSTHS

IIpenmer xumuu. Ponp XxuMuu B KU3HU 4enoBeka. XMMHUS B cucTeMe Hayk. Tena u BemiecTBa. dHU3MUECKHE CBOMCTBA BEUIECTB. ArperaTHOE COCTOSHHE BEILIECTB.
[TonsTie 0 MeToax Mo3HaHUs B XUMUH. UuCThIe BemecTBa U cMecH. CrocoObl pa3JeNieHns: cMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 37€MEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOoCThIE U CIIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnyeckast (opmyna. BareHTHOCT aTOMOB XMMHYECKHMX 3JEMEHTOB. 3aKOH TOCTOSHCTBA cocTaBa BemlecTB. OTHOcHTenbHass aToMmHas macca. OTHOCHTENbHASA
MoJIeKyJIgpHas Macca. MaccoBas 07151 XUMHUYECKOT0 3JIEMEHTA B COSMHEHNH.

KommuectBo BemectBa. Mons. MonsipHass Macca. B3auMocBsi3p KonM4ecTBa, MacChl M YUCIIA CTPYKTYPHBIX €IWHUI] BellecTBa. Pacuérel mo GopMyliaM XUMHYECKUX
COETMHEHUM.

Ou3nueckre W XUMUYECKUE SIBICHUS. XUMHUECKas peakius W e€ MpU3HAKW. 3aKOH COXPaHEHMs MAacChl BEIIECTB. XUMHUYecKHe ypaBHeHus. Kmaccudukamus
XUMHUYECKUX PEaKIUil (COeTUHEHHS, PA3II0KEHUS, 3aMeIleHNs], 0OMeHa).

Xumuueckuii sIxkcnepumenm:

3HAKOMCTBO C XHUMHYECKOH IOCYIOW, TpaBuiamMH paboThl B JabopaTopuu M NpuéMaMu oOpaileHuss ¢ JabopaTopHBIM 000pyIOBaHWUEM, M3yYCHHE M OIMCAHUE
(U3NUECKUX CBOMCTB 00pa3lioB HEOPraHMYECKHUX BELIECTB, HAOMoAeHHE (hu3nUecKkuX (TUIaBlieHHEe BOCKA, TasHUE JIbJa, PACTUPAHKE caxapa B CTYIKE, KUIICHUE 1 KOHICHCALUs
BOJIBI) ¥ XUMUYECKHUX (TOPEHHE CBEYH, MPOKAIMBAHNWE METHOW MPOBOJIOKH, B3aMMOICHCTBIE MeJla ¢ KUCIOTON) SBIIEHUH, HAOMIOJeHNe U ONMMCAHNE TPU3HAKOB TPOTEKAHHS
XUMUYECKUX PEaKIuil (pa3iokeHne caxapa, B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasioxkenue ruapokcuna meau (I11) mpu HarpeBanwu, B3auMOIEHCTBHE
xkene3a ¢ pactBopom comu menu (II), m3ydenue cmocoOoOB pasmeneHus cMecel: ¢ MOMOLIbI0O MarHuTa, (GUIBTPOBaHME, BHIMAapUBaHHE, MTUCTWULAIMA, XpoMmarorpadus,
MIPOBEJICHUE OYUCTKHU MOBAPEHHOH COJIM, HAONIONCHUE W ONHCAaHWE PEe3yJIbTATOB IPOBEICHHsS OMNbITA, WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHHS MAcCChl, CO3JaHHE MOJeJeH
MOJIEKYJI (IIIapOCTEePIKHEBBIX ).

Baxneiimue npeacTaBUTE M HEOPraHUYECKUX BellleCTB

Boznyx — cmeck razos. CocraB Bo3ayxa. Kucmopon — sneMeHT M mpoctoe BemiecTBo. HaxokaeHue Kuciopoja B Hpupole, GU3NUECKHe W XUMHUYECKHE CBOMCTBA
(peaxtuu ropenust). Oxcunpl. [Ipumenenne kucaopoga. CriocoOb! MOTyYeHHS KACIOPOAa B Ta0OpaTOPHH U MPOMEBIIIIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H —
AJITOTPOITHAS MOAU(HUKAIHS KHCIOPO/Ia.

TennoBoii 3pPeKT XUMHUECKONH peakUuH, TEPMOXUMUYECKHE ypaBHEHUS, dK30- M JSHAOTEPMHUYECKHE peakUuH. TOIIMBO: Yroib M MeTaH. 3arpsi3HEHHE BO3AYyXa,
yCHIIEHHE ITapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopoa — anemeHT 1 pocToe BemecTBO. Haxokaenue Boaopoaa B mpupojie, GU3HIecKre U XUMAYECKUE CBOMCTBA, MPUMEHEHHUE, CITOCOORI moydeHus. KucmoTsr u
COJIH.

o . .
Luwmynmm.



o DI3HUCCKIC CBONCTBA BOJBL BOJA KakK PAacTBOPHTICID. PacTBOPHI. TTACHILCHHbBIC M HCHACHILICHHbIC PACTBOPHI. PACTBOPHMOCTD BCLICCIB B BOJC. MAccOBas JOJT
BelecTBa B pacTBOpe. XUMHUYeCcKHe cBoicTBa BoAbl. OcHOBaHMA. Poib pacTBOpoB B IpHpoJe U B )KU3HM YeioBeka. KpyroBopot Bobl B pupoae. 3arpsisHeHHe IpUPOIHBIX
BoA. OXpaHa 1 OYUCTKA NPUPOJHBIX BOJI.

Knaccuduranmst Heopranndeckux coenuHeHmin. Oxcunbl. Kimaccnukanms okcruaoB: coieo0pasyromnue (OCHOBHEIE, KUCIOTHBIE, aM(pOTEpHBIE) M HECOJIe00pasyIoIIHe.
Homenknatypa okcugoB. duznueckue 1 XUMUYECKUE CBOMCTBA OKCUIOB. [lomyueHrne okcuaos.

OcnoBanns. Knaccudukanusi ocHOBaHMiA: HIENOYM M HEpacTBOpUMBIE ocHOBaHMs. HomeHkmaTypa ocHoBanui. dusnveckne M XUMHYECKHE CBOWCTBA OCHOBAHHH.
[Tony4yenue ocHOBaHUI.

Kucnotsr. Kiraccndukarmus kucmor. Homenkmarypa kucinor. @u3nueckne U XUMUYECKHe CBOHMCTBa KUCIOT. Psn aktuBHocT MetauioB H. H. bekerora. [lomyuenne
KHCIIOT.

Comu. HomeHnknatypa coneil. @usndeckue 1 XUMU4eckle cBoiicTBa coinell. [lonydenue conen.

I'enetnueckast CBsI3b MEKIY KJIaCCAMU HEOPraHUYECKUX COCAUHEHUM.

Xumuueckuii IKchepumenm:

Ka4eCTBEHHOE OIpEAEICHUE COIEpKaHUs KUCIOpoJa B BO3MyXe, MOJy4YeHHe, coOMpaHHe, pPacHO3HABaHME W M3YUYCHHWE CBOMCTB KHCJIOpOJAa, HAOJIOJCHUE
B3aMMOJICWCTBHUS BEIECTB C KHUCJIOPOJOM M YCJIOBHS BO3HHKHOBEHHS W IPEKpalleHHus TopeHus (moxapa), 03HaAKOMJICHHE ¢ 00pas3llaMi OKCHIOB M OIMCAaHHWE MX CBOICTB,
nmoslydeHne, coOupaHuWe, paclio3HaBaHWE W H3YYEHHE CBOWCTB BOOpoAa (ropeHwe), B3amMmojeicTBue Bozopona ¢ okcuaoM Meaw (II) (Bo3MOXHO wHcCmoib30BaHHE
BUJIEOMAaTepUalioB), HabdroneHne oOpa3loB BEUIECTB KONWYECTBOM | MOJb, HCCIeJOBaHHE OCOOCHHOCTEH pAacTBOPEHHS BEIIECTB C Pa3IMYHONW PacTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OIPENENEHHOW MAacCOBOHM [oJNieii pacTBOPEHHOTO BEIECTBA, B3aWMOJCHCTBHE BOABI C MeTalllaMH (HATPHEM W KaiblueM) (BO3MOXKHO
WCTIOJI30BaHME BHICOMATEPHAIIOB), HCCIEIOBaHIE 0Opa3IlOB HEOPTaHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOAEHNE M3MEHEHHsI OKPACKH MHINKATOPOB B pacTBOpax
KHCIIOT | IeTIoueH, n3yueHne B3auMoaeicTeus okcuaa menu (1) ¢ pacTBopom CepHOM KUCTIOTHI, KUCIOT ¢ METaJUIaMH, PEaKIUid HeUTpalIu3aIii, MOIydYeHHUE HEPACTBOPUMBIX
OCHOBAaHMI{, BEITECHEHHE OHOTO METaJIa IPYTUM U3 pacTBOpa COJIH, pEIIEHNE 3KCIIEPUMEHTAIBHBIX 33]1a4 Mo TeMe «BaxHelIne Ki1acchl HEOPraHUIEeCKUX COEAHHEHUI.

IMepuoauyecknii 3axkon u Ilepuoanyeckasi cucrema xumudeckux djemMeHToB [I. . MenaeneeBa. CtpoeHue aTtomoB. XumMuueckas cBsizb. OKHCANTEIBHO-
BOCCTAHOBHTEJIbHbIE PeAKIUH

[lepBble MOMBITKH KIACCU(PHUKALNU XMUMHUYECKUX 3JeMEHTOB. [IoHATHE O rpynmax CXOIHBIX 3JIEMEHTOB (LIETOYHBIE M IICIOYHO3EMENbHBIE METAJUIbI, TaloTeHbI,
WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPBhIe 00pa3yloT aM(pOTEPHBIE OKCHUIBI U TUAPOKCHIBI.

Ilepnognueckuii 3akon. [lepnoanueckas cucrema xumuueckux snemeHTtoB J. M. MenneneeBa. Koporkoneprnonnas u anuHHONEepuonHas ¢opmel [leproamueckoit
cuctembl xuMuueckux anemeHToB . 1. Menaeneesa. [lepuoast u rpynnbl. PU3NUYECKH CMBICI OPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHUE 3MEKTPOHHBIX 000JI0UeK aTOMOB MepBbiX 20 XxuMudeckux neMeHToB [lepuoamueckoit
cuctemsl [. . MenneneeBa. XapakTepucTiKa XMMHYECKOTO 3JIEMEHTA 10 ero noJjioxkeHuto B [lepuoandeckoit cucreme JI. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS paliyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAIIMUYECKHUX U HEMETAJUINYECKHX CBOWCTB IO TPYIIaM U MepHOaM.

3unauenue [leproanueckoro 3akoHa u [lepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB AJIS pa3BUTHA Hayku U npakTuku. J[. . MenneneeB — yu€HbIN U rpa)IaHuH.

Xumugeckast cBs3b. KoBajeHTHas (MONApHAs ¥ HEMOJAPHAs) CBSI3b. DIIEKTPOOTPUIIATETFHOCTh XUMUIECKHUX 3JIEMEHTOB. MIOHHASI CBS3b.

Crenens okuciaernsa. OKMCIUTENPHO-BOCCTAHOBUTENbHBIE peakiun. [Iporeccsl oknuciaenns u BocctaHOBIeHHSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ixkcnepumenm:

M3y4YeHHe o0O0pa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJICHCTBHE THUIAPOKCHAA IIMHKA C pAcTBOPAMU KHUCIIOT U IIelodYeil, TpPOBEACHHUE OIBITOB,
WLUTIOCTPHUPYIOIIUX MPUMEPHI OKHCIUTEFHO-BOCCTAHOBUTEIBHBIX PEAKINi (TOPEHNE, PeaKIny Pa3I0KEHsI, COSTUHEHHS).

Mesicnpeomemnuuie ceazu

Peanuzanust MeXnpeIMETHBIX CBSI3€d MPU M3YyYCHUH XMMHUH B 8 Kilacce OCYIIECTBISIETCS Yepe3 MCIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHATHUH, SIBISIFOLIUXCS CUCTEMHBIMU 7151 OTJEIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTecTBEHHO-HAyYHbIE TOHSATHS: Hay4HBIA (pakT, rHmoTesa, TEOpHs, 3aKOH, aHaJHM3, CHHTE3, KIacCH(HKAILUs, IEPHOAHMIHOCTD, HAOIIOACHUE, SKCIICPUMEHT,
MOJIETMPOBAaHNE, U3MEPEHUE, MOJIETb, IBJICHHE.

®usuka: Matepus, aTOM, JIJIEKTPOH, HMPOTOH, HEWTPOH, WMOH, HYKIHWJ, HW30TOIBI, PaJHMOAaKTUBHOCTH, MOJIEKYJa, DJIEKTPUUYECKUH 3apsill, BEHIECTBO, TeJO0, O00BEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, Ta3, ((M3NYECKUe BETUINHBI, EAMHUIIBI N3MEPEHHS, KOCMOC, TIaHeThl, 3BE3761, COHIIE.

Buonorus: horocunres, npixanue, ouocdepa.
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HHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JImdaHOCTHBIE pe3yNbTaThl OCBOCHHS IPOTPAMMBI OCHOBHOTO OO0IIEro oOpa3oBaHMs AOCTHTAIOTCS B XO/A€ OOyYeHHS XMMHHU B €IUHCTBE Y4eOHOW M BOCIIMTATEIbHON
JESITEIBHOCTH B COOTBETCTBUHU C TPAJULIMOHHBIMH POCCHICKMMH COLHOKYJIBTYPHBIMH M JTyXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMH, TPUHSTHIMUA B OOIIECTBE MpPaBUIAMHU H
HOPMaMHU MOBEIEHHS U CIIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLHATIM3aLUHU 00yYalonXCs.

JIMuHOCTHBIE Ppe3yJbTAaThl OTPAKAIOT I'OTOBHOCTh OOYYArOIUXCS PYKOBOJCTBOBATHCS CHUCTEMON IIO3UTHBHBIX IIEHHOCTHBIX OPHMEHTALUI U PACIIMPEHUE OIbITa
JIesITENIbHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHNS:

[EHHOCTHOTO OTHOIICHHMSI K OTEYECTBEHHOMY KyJIbTypPHOMY, HCTOPHYECKOMY M HAy4YHOMY HAclIEAWIO, IMOHUMaHWs 3HAYCHHS XHMHUYECKOW HAyKH B KH3HH
COBpPEMEHHOTO O0O0IIeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOH HH(POpPMALME O TEpelOBBIX JOCTIKEHHSX W OTKPHITUSX MHPOBOM M OTEUECTBEHHOW XWUMHUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpa U OOILECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

MIPEJICTABJIEHUS] O COIMAIBHBIX HOPMax W MpPaBHUJIaX MEXJIMYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOHCCIIEA0BATEIbCKOM, TBOPUECKOW M JPYTrHMX BHIAX MACATENBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOH COBMECTHOHM JIEATENLHOCTH MpPHU BBIMOJHEHUH YUYeOHBIX,
MO3HABATEIBHBIX 3a7ay, BBHIIOJIHEHHH XMMUYECKUX SKCIEPHUMEHTOB, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMONOHUMAHHUIO M B3aMMOIIOMOIIN B MpoIecce 3TOH
y4eOHOH AeATeNbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IOBEJCHHWE M IOCTYIKH CBOMX TOBapHUINEH € MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 O3HAHUS:

MHPOBO33pEHYECKHE MPEACTABICHNS O BEIIECTBE U XUMUYECKON pEaKIUi, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJIAIOIINE OCHOBY UIS
MMOHUMaHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpPA, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPO/IBI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOIHON CPEIOi, O POIH
XMMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MI03HABATEJbHbIE MOTHBBI, HAlPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHMH IO XUMHH, HEOOXOAWUMBIC Uil OOBACHEHHS HAOJIOJAaeMBIX IIPOLECCOB W SIBICHMH,
MO3HAaBaTeNbHON, WH()OPMAITMOHHON M YHUTATENhCKOW KYyJIBTYPHl, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOW PabOThI C y4eOHBIMH TEKCTaMH, CHPaBOYHOM JHTEpaTypoil,
JOCTYITHBIMH TEXHUUECKUMHU CPeACTBAMH HH(POPMAIIHOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEeHHUIO M IO3HAHHIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K €aMOOOpPa30BaHMIO, NMPOEKTHOM M HCCIENOBATENLCKOW AEATENBHOCTH, K
OCO3HaHHOMY BBIOOpY HaNpaBJICHHOCTH U YPOBHS O0Y4EHUs B JallbHEHIIIEM;

4) popMupoBaHMA KYJIbTYPbI 310POBbS:

OCO3HAHHE LEHHOCTH XHM3HM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO, YCTAHOBKM Ha 3JIOPOBBIH 00pa3 XHM3HM, OCO3HAHUE MOCIEICTBUH W HENpHITHE
BPEIHBIX NPUBbIUEK (YIOTPEOICHHS aJIKOT0JIsl, HAPKOTHKOB, KypeHHUs), HEOOXOANMOCTH COOJIOACHHS PaBuil O€30IaCHOCTH IPH OOPAIEHNH ¢ XMMUYECKUMH BEILIECTBAMHU B
OBITY U peanbHOM KU3HU;

5) TpynoBoro BociuTaAHMSA:

MHTEpEC K MPAKTUYECKOMY M3y4YCHHIO Mpodeccuil U Tpyda pa3iuvyHOro poja, YBaKEHHE K TPyAy U pe3ylbTaTaM TPYIAOBOH NESTEIBHOCTH, B TOM YHCIIE HA OCHOBE
IPUMEHEHUs] IPEAMETHbIX 3HAHUM 10 XMMUH, OCO3HAaHHBIM BBIOOD MHIMBHIYalbHOW TPAEKTOPUM NPOJODKEHHMA 00pa3oBaHUs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB HU
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HMHTEPECOB U TOTPEOHOCTEH, yCNENIHOW MpoeCCHOHANBHONW NESTENbHOCTH M Pa3BUTHA HEOOXOAWMBIX YMEHHH, TOTOBHOCTH
aJlanTHPOBaThCs B IpodeccHoHaIbHOM cpene;

6) 3K0JI0rMYEeCKOT0 BOCIIUTAHUS:

9KOJIOTUYECKH IIeJieco00pa3Hoe OTHOIIEHHE K IPUPOJE KaK HCTOYHHUKY JKM3HU Ha 3eMJiie, OCHOBE €€ CyIIeCTBOBaHMS, TIOHMMAaHKE [IEHHOCTH 3/J0POBOTO U G€30MacHOro
o0pa3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MYECKOMY M IMCUXUYECKOMY 3J0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOJCHNUS MTPaBMil 0€30MacHOTO MOBEACHHUS
npu paboTe ¢ BELIECTBAMH, a TAK)XKE B CUTYALMSIX, YTPOXKAIOLINX 310POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOTydaeMble IPH W3YYCHUN XUMUH, JJIS PEIIeHUs 3a/1a4, CBI3aHHBIX C OKPYIKAIOIMIeH MPUPOIHON CPeloi, sl MOBBIIICHUS YPOBHS
9KOJIOTHYECKOH KYJIBTYPBI, OCO3HAHUS TIIOOANBHOTO XapaKkTepa SKOJIOTHUECKUX MPOOJieM U MyTeH WX PeLIeHHUs MOCPECTBOM METOAOB XUMHUH, SKOJIOTHYECKOTO MBILIICHHS,

m TIPARTIIRT:



METANFEAMETHDBIE PESYJIbTATbI

B cocraBe MeTanpeqMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIE sl (POPMHPOBaHMSI MHPOBO33PEHUS OOIIEHAYYHbIe MOHATHS (3aKOH, TEOPHs, MPUHIIMII, THIIOTE3a,
¢axT, cuctema, MPOLECC, HKCIEPUMEHT M APYroe.), KOTOPbIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpEAMETax W IMO3BOJSIIOT Ha OCHOBE 3HAHUM M3 STHX
npeaMeToB  (opMHUpOBaTH MNpEACTaBIEHHE O ILEJIOCTHOM HayyHOHW KapTUHE MHpa, M YHUBepcajlbHble YdeOHble neiicTBus (TO3HaBaTeNbHbBIE, KOMMYHUKATHBHEIE,
pETYISITUBHBIE), KOTOpPhIE 00ecIeunBaoT (GOpMUPOBaHNE TOTOBHOCTH K CAMOCTOSTEIFHOMY TUIAHUPOBAHHIO U OCYIIECTBICHUIO YYSOHOH JIesITeNbHOCTH.

Io3naBaTesbHbIE YHUBEPCAJIbLHBIE YUeOHbIe 1eHCTBHS

Ba3oBble Joruueckue geicTBUs:

YMEHUS UCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO0 MBIIUIEHHUS NPH OCBOGHUM 3HAHUI: PAaCKPbhIBATH CMBICI XMMUYECKUX NOHATUH (BBLIENATh UX XapaKTEepPHbIE NMPU3HAKH,
YCTaHaBJIMBATh B3aWMOCBA3bL C JPYTrUMH HOHHTI/ISIMI/I), HUCIIOJIB30BaTh IOHATUA AJIA OG’LSICHCHI/ISI OTACJIBHBIX q)aKTOB nu ﬂBJ’ICHI/Iﬁ, BI)I6I/IpaTI) OCHOBaHUA U KPUTCPUU IJid
KJIaccu(pUKaIUM XMMHYECKUX BEIIECTB M XUMHYECKHX pEaKUHi, yCTaHaBIMBATh NPUYMHHO-CIEICTBEHHBIC CBSI3U MEXAY OOBEKTaMH H3YYEHHS, CTPOUTH JOTMYECKHE
paccykaeHus (MHIyKTUBHBIE, NEIyKTUBHBIE, I10 aHAJIOTHH), JeIaTh BEIBOABI U 3aKITIOUCHHUS;

YMCHHUE MNPHUMCHATHL B IMPOLCCCC IIO3HAHUA TIOHATUA (HpeI[MeTHLIe u MeTaHpeIlMeTHBIe), CHMBOJIMYECKHEC (3H3KOBBIC) MOACIN, HCIIOJIB3YEMBIC B XHWMUH,
npeoOpa3oBBIBATh UIMPOKO MPUMEHSEMbIE B XUMHUH MOJENbHbIE MPEACTABICHUS — XUMHUYECKHI 3HAK (CMMBOJ JJIEMEHTA), XUMHUUYecKas (opMysa U ypaBHEHHE XUMHUUECKON
peaKkury — NpH PEeLICHUN Y4eOHO-II03HABATENIbHBIX 3aa4, ¢ yYETOM 3THX MOJENBHBIX NPEICTABICHUI BBIBIISATh U XapaKTEPU30BaTh CYLICCTBCHHbBIC MPU3HAKU M3Y4aeMbIX
00BEKTOB — XUMHYECKUX BCUICCTB U XUMHNUYCCKUX peaKuHﬁ, BBISIBJIATH O6HIPIC 3aKOHOMCPHOCTH, IIPUINHHO-CIICACTBCHHBIC CBA3U U MPOTUBOPECUYHNA B N3YyHUaCMBIX IIpoNeccax 1
SIBJICHUSX.

Ba3oBble ucciienoBarebckue AeiicTBUSL:

YMEHHE HCIIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IIO3HAHMSA, a TAKXKe B KaueCTBE OCHOBBI Il ()OPMHPOBAHMS TMIIOTE3bl IO IIPOBEPKE
IMPaBUJIBHOCTU BBICKA3bIBA€MBIX Cy)KI[CHPIfI;

NprUoOpETeHrE OMBITa MO IJIAHUPOBAHUIO, OPTraHU3alUN U MPOBEICHUIO YYEHHYECKHX SKCIEPHUMEHTOB, YMEHHE HaONI0JaTh 3a XOIOM MpOIlecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATh €r0 Pe3yJbTaT, HOpMyIMPOBaTH 0O0OIIEH!S U BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEI0BAHMU, COCTABIATh OTYET O IPOJIEJIaHHOH padoTe.

Pa6ora ¢ nundgopmanueii:

YMEHHE BBIOMpaTh, aHAJM3HUPOBATh U MHTEPIPETUPOBATH WHPOPMALIUIO PAa3IHYHBIX BHIOB M (OpM MpeACTaBICHUS, MOTyYaeMyl0 M3 Pa3HBIX UCTOUYHHKOB (HAY4HO-
NOIyJISIpHAsl JIUTEpaTypa XUMHYECKOI'O COAEpKaHMsA, CIpPaBOYHbIE MocoOus, pecypcsl MHTepHeTa), KPUTHUYECKH OLICHUBATh IPOTHBOPEUYHMBYI0 M HEAOCTOBEPHYIO
WH(OpPMAIIHIO;

YMCHHUE MPUMCHATH PAa3IMUYHBIC METOABI U 3aIlIPOCHI IIPU IMOUCKE U OT60pC I/IH(l)OpMaHI/H/I 1 COOTBETCTBYIOIIUX JaHHBIX, HGO6XOI{I/IMLIX JJIA BBIIIOJTHCHUA y‘-IC6HI>IX u
MO3HABATEIbHBIX 3a/a4 ONpEAEIEHHOr0 THIA, NPUOOPETEHHE OMbITa B 00JACTH HCIONb30BaHUA MH(OPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIaJICcHHE KYJIbTypOn
AKTHUBHOTO UCIIOJIb30BaHMA PA3IMYHBIX IIOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (GOPMY IpEACTaBICHHs MHPOPMAIMKM U WIIOCTPUPOBATh pPellacMble
3a]]a4yl HECIOKHBIMH CXEMaMH, THarpaMMami, IpyrumMu opmamu rpaguke U X KOMOWHALIUSAMI,

YMEHHE UCIIOIb30BaTh U aHATM3UPOBATH B IpoLiecce yueOHON U HCCIe0BATEIbCKON IS TEILHOCTH HHPOPMALMIO O BIMSHUN NPOMBIIUICHHOCTH, CEJILCKOT0 X03sicTBa
Y TPAHCIOPTa HA COCTOSIHUE OKPY>KaroIeil IPUPOIHOH Cpepl.

KommyHnkaTnBHbIE yHMBepcAJIbHBIE YUeOHbIE AeiicTBUA:

YMEHHS 3a7aBaTh BOMPOCHI (B XOJ¢ Auaiora ¥ (M) JUCKYCCHHU) IO CYIIECTBY O00CYXOaeMoi TeMbl, (POPMYIHPOBATh CBOM NMPEAJIOKECHUSI OTHOCUTEIBHO BBIMOITHEHHUS
NPEIIOKEHHON 3a1a4H;

YMEHUS NPEJCTABIATH [OIYUEHHBIE Pe3yJIbTaThl IO3HABATEIbHON NEATEIBHOCTH B YCTHBIX M MUCHbMEHHBIX TEKCTaX; AEJaTh IPE3EeHTALUI0 PE3yJIbTaTOB BBINOJIHEHUS
XMMHYECKOTO IKCTIEPUMEHTA (J1a00paTOpHOTO OIBITA, 1a00PaTOPHOI paboThI MO UCCIIEIOBAHUIO CBOIMCTB BEIIECTB, YIEOHOTO MMPOEKTA);

YMEHHUS y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEILHON M MCCIIEAOBATEIbCKON AEATENFHOCTH NP PELIEHUH BO3ZHUKAIOMIMX Npo0ieM Ha
OCHOBE y4€Ta OOLIMX HMHTEPECOB M COINIACOBaHUS MO3MLUI (00CyXIeHns, 0OOMEH MHEHUSIMH, «MO3TOBbIC IITYPMbD», KOOPAMHALUSA COBMECTHBIX IEHCTBUH, ONpeleseHUE
KPUTEPHUERB 10 OLICHKE Ka4yeCTBA BHITIOJIHCHHOU paboThI U IpyTHe).

PeryasiTuBHble yHHBepcaibHbIe YUeOHbIE AeiicTBHA:

YMEHHE CaMOCTOATENIBHO ONpPENeNATh LEIH IESITEIbHOCTH, IJIaHUPOBaTh, OCYLIECTBJIATH, KOHTPOJMPOBATh W IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JACATCIIBHOCTD, BI)I6I/IpaTI> HauboJiree 3(1)(1)GKTI/IBHI)IG CIIOCOOBI PEIICHUA yT-Ie6HI)IX 1 IIO3HABATCJIBHBIX 3a1a4, CAMOCTOATEIIbHO COCTABJIATh UJIU KOPPEKTUPOBATH HpeJIHO)KeHHBIﬁ
ANTOPUTM JICHCTBUII MpH BBIOJHEHWH 3aJaHUi C y4€TOM IOJNYYCHUS HOBBIX 3HaHMH 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKUUSIX, OLCHUBATh COOTBETCTBHE




HPEJAMETHDBIE PESYJIbTATbI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB II0 OCBOEGHHIO O0S3aTENBHOTO COMAEPXKAHHS, YCTAHOBJICHHOTO MaHHOM (enepanpHOil paboueil mporpamMmoi, BBIAEISIOT:
OCBOCHHBIC OOYYaIOMIMMHUCS HAay4HBbIC 3HAHUS, YMEHHS M CHOCOOBI NEHCTBUH, crienuduyeckue Ui NPeAMETHON 00acTH «XUMHs», BHIBI ACATEIBHOCTH IO MOTYYCHUIO
HOBOTO 3HaHUsI, €T0 HHTEPIPETALNH, IPEOOPA30BAHUIO ¥ IPUMEHEHHIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYAIHSX.

K koHnily oOyueHus B 8 Kj1acce npeIMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Y O0YYAIOIIMXCSI YMEHUI:

PACKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSITHI: aToM, MOJEKylIa, XUMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEMIECTBO, CMECh (OAHOPOIHAS U
HEOJTHOPOJIHAS), BAJIEHTHOCTh, OTHOCUTENFHAS aTOMHAs W MOJIEKYJISIpHAash Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpPHAs Macca, MaccoBas JOJISi XUMHUYECKOTO
JJIeMEHTa B COEAMHEHWH, MOJSPHBIM 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHb OKHCICHHS, XUMHUYECKas peaklusd,
KJaccu(pUKaIMs PeaKknui: peaklui COSIAWHECHUS, PEAKI[MH Pa3IoKEHHsI, pEeaKUy 3aMellleHHs, PEaKIMd 0OMEHa, 3K30- U SHIOTEPMUYECKUE PEaKIUH, TETIOBOM
a¢ ekt peakuu, siIPO aToMa, IEKTPOHHBIN CIIOW aToMma, aTOMHasi OpOUTaNb, panyC aToMa, XUMUYECKasi CBS3b, MOJISIPHAS M HETIOJIApHAsh KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, NOH, KATHOH, aHWOH, PAaCTBOP, MaccoBas JI0JIA BellecTBa (TIPOIEHTHAS KOHIIEHTPAIINs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUCCKUX MOHSATHIA U IPUMEHSTH 3TH MOHATHSI IPH ONHUCAHUHN BEIIECTB U MX MPEBPAIICHHIA;

WCIOJb30BaTh XUMHUECKYIO0 CHMBOJIMKY JJIsSi COCTaBJICHUsS ()OPMYJI BEIIECTB U YPABHEHUH XUMUYECKHUX PEAKIIUH;

OTIpEeIETISATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OWHAPHBIX COEMHEHUSX, CTEIIEHh OKMCIICHHUS 3JIEMEHTOB B OMHAPHBIX COSIMHEHUSAX, IPUHAIIE)KHOCTh BEIIECTB K
onpeeIéHHOMY KIacCy COSTMHECHUM 110 (OopMyJIaM, BUJT XUMHUIECKON CBS3U (KOBAICHTHAS W MOHHAS) B HEOPTAHUYECKUX COCTUHEHUSX;

packpsiBaTh cMbIch [lepuoandeckoro 3akona J[. 1. MenzeneeBa: 1eMOHCTpUPOBATh IOHUMaHUE MEPUOANIECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT
ux monoxkeHus B [lepuomudeckoii cucreme, 3aKOHOB COXPaHEHHS MACChI BEIIECTB, IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaIpO;
OTHCHIBaTh W XapaKTepu3oBaTh TabnmaHy0 Gopmy llepronndyeckoil cCTeMbl XUMHUECKAX 3JEMEHTOB: pa3iMdaTh MOHATHS «TJIaBHAs MoArpymnma (A-rpymma)y u
«mobouHas noarpymnmna (b-rpyrmna)», Maibie U O0JbIIUE IEPUO/IbI, COOTHOCUTHh 0003HAYCHHUSI, KOTOPhIC UMEIOTCs B Tabiulle «[lepuoanyeckas cucreMa XUMUIECKUX
anemenToB [I. . MeHneneeBa» ¢ 4MCIOBBIMY XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij sApa, OOIee YUCIIO IEKTPOHOB U
pacrpeneneHre ux 1Mo dJISKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHYECKHUE PEaKiUy (110 YHUCIAy U COCTaBYy YUYACTBYIOIIMX B PEAKIMU BELISCTB, IO
TemnoBoMy 3PdeKry);

XapakTepru30BaTh (OMHCHIBATH) OOIME XMMUYECKHE CBOWCTBA BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIAs OMNMCAHWE IMPHMEpPaMH MOJEKYJSPHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XMMUYCCKUX PEAKIIHML;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOT'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XMMHUECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;
BBIYUCIISIT OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOTO AJIEeMEHTa 10 (opMyJie COSAMHEHUS, MACCOBYIO JIOIIO
BEIIEeCTBa B PaCTBOPE, IMPOBOJUTH PACUETHI IO yPAaBHEHHIO XUMHUIECKOH peakiiny;

MPUMEHSATh OCHOBHBIC OIEPAIlMU MBICIUTEIBHON IESATEILHOCTH — aHAJIW3 U CHUHTE3, CpaBHEHHUE, 000OIIEeHHE, CHUCTEMAaTH3aIMI0, KIacCU(UKALUIO, BBISIBICHUC
MPUYUHHO-CIICACTBEHHBIX CBSI3€H — JUIS U3YYCHUS CBOMCTB BEUICCTB U XMMHYECKUX PEAKIIHIA, ECTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS — HAOIIO/ICHIE, U3MEPCHNUE,
MOJIETMPOBAHNE, SKCIIEPUMEHT (peaNbHBIN U MBICICHHBIN);

CJIeZIOBATh TpaBHIIaM TOJB30BAaHUS XUMUUYECKOH MOCYNON M JTaOOpaTOpHBIM OOOpY/IOBaHUEM, a TAaKXKe MpaBHJaM OOpAIIEHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKUUSIMH MO BBIMOJHEHUIO J1a0OPAaTOPHBIX XMMHUYECKHX OIBITOB IO IMOJYYEHUIO M COOMpaHUIO ra3o00pasHbIX BEIIECTB (BOJIOpPOAa W KHUCIOPOJa),
MIPUTOTOBJICHUIO PACTBOPOB C OIPENEIEHHONM MacCOBOW JOJed pacTBOPEHHOTO BEIECTBa, IUIAHWPOBATH W TIPOBOJUTH XUMHYECKHE HKCHEPUMEHTHI TI0
pacro3HaBaHUIO PACTBOPOB IMIEIOYECH U KUCIIOT C IIOMOIIBIO HHAUKATOPOB (JTakMyc, peHoM(TaaenH, METHIIOPAHXK U IPYTHE).

K xoniy oOyueHus B 9 Kj1acce npeIMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YJAIOLINXCSI YMEHUIH:

PAcCKpBIBaTh CMBIC OCHOBHBIX XMMHUYECKHX TMOHSATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKyJa, UOH, KaTHOH, aHHUOH, MPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTb, AJICKTPOOTPHUIIATEIHHOCTD, CTEIICHh OKHCIICHUS, XMMHYECKas peakKIusd, XUMHUYCCKas CBS3b, TEILIOBOW A(D(EKT peakIuu, MOIb, MOJSPHBIH 00BEM,
PacTBOp, DICKTPOIUTHI, HEAICKTPOIHUTHI, ICKTPOJUTHUECKAS IHUCCOIHAIUS, PEaKIIMH MOHHOTO OOMEHa, KaTaiu3aTop, XMMHUECKOE PaBHOBECHE, OOpaTHMbIC U
HeoOpaTUMBbIC PEaKIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIIUU, OKUCIUTENh, BOCCTAHOBHUTENb, OKHCICHHE U BOCCTAHOBJICHUE, aJNIOTPOIHUs, aM(pOTEpHOCTB,
XMMHYECKas CBSA3b (KOBAJICHTHAS, HOHHAS, METAITNIECKast), KPUCTAILUTUIECKas PeIIETKa, KOPPO3HI METAIIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW PEaKINH, IIPEIEThHO
nomyctuMast konuentpanus [1JIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX NOHATUN U IPUMEHSThH 3TH MOHATHS MPU ONMCAHUM BELIECTB U UX MPEBPAILECHHI;




ONPEICNIATh BAJICHTHOCTh M CTCIICHb OKHCICHUS XHMHUYECKHX JJIEMCHTOB B COCOUHEHHSIX PA3JIHMYHOI'O COCTAaBa, INPUHAUIEHKHOCTH BEIIECTB K OIPEICICHHOMY
KJIacCy COCITUHEHUH 1Mo GpopMyiaM, BUJ XUMHUYECKON CBSI3U (KOBAJIICHTHAS, HOHHAsSI, METAIIIMYECKast) B HEOPTaHUYECKUX COCTMHEHUSX, 3aps]] HOHA 110 XUMHYECKOH
¢dopmyie, xapakTep cpelbl B BOJHBIX PACTBOPaX HEOPraHMYECKUX COCIUHEHHM, THIT KPUCTAJUINYECKOH PEIIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMbicn Ilepmoguueckoro 3akona [I. M. MengeneeBa M II€MOHCTPHPOBaTh €ro MOHMMAHME: OIMCHIBATh M XapaKTepH30BaTh TAOIMUHYIO (GopMy
[leprognueckoil CHCTEMBl XMMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHITHA «IJIaBHas moarpymnmna (A-rpymma)» un «mobounas moarpynmna (b-rpymma)», Manele u
OoJpIIve TIEPHUOABI, COOTHOCHTH 00O3HAYEHUS, KOTOPhIE UMEIOTCA B MEPUOIUYECKON TaONHUIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XMMUYECKUX
3JIEMEHTOB (COCTaB M 3apsf siapa, olllee YHMCiIo AIIEKTPOHOB M PACHPENEIEHHE MX IO JIEKTPOHHBIM CJ05M), OOBSICHATH OOIIME 3aKOHOMEPHOCTU B M3MEHEHUHU
CBOWCTB 3JIEMEHTOB M UX COEAMHEHUH B IIpeJesaX MajblX IEPUOJIOB U INIABHBIX MOATPYIII C YIETOM CTPOEHHSI UX aTOMOB;

KJIacCU(pHUIUPOBATh XUMHYCCKHE DIIEMECHTHI, HEOPIaHUYECKUE BEIIECTBA, XUMHUECKHE peaknuu (M0 YUCIy M COCTaBY YYACTBYIOIIMX B PEAKIMH BEHICCTB, IO
TermnoBoMy 3¢ dekTy, o U3SMEHEHHIO CTETIEHEH OKHCICHUS! XUMUYECKHUX IIEMEHTOB);

XapaKkTepu30BaTh (ONMHUCHIBATH) 0OLIMEe U chenuduIeckue XUMHYECKHE CBONCTBA MPOCTBIX M CIIOKHBIX BEINECTB, IOATBEP)KAAs OIMCAHUE IPHUMEPaMHU
MOJIEKYJIAPHBIX Y MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKInii;

COCTaBIISITh YPaBHEHUS DJIEKTPOIUTUUECKON TUCCOLMALIUKN KUCIIOT, IIEN04ed U CoJel, MOJMHbIE U COKpPaLIEHHbIE YpaBHEHUS PeakUnii HOHHOro 0OMeHa, ypaBHEHUS
peaxuui, MoATBEP K JAIOIIUX CYIIECTBOBAHHE T€HETUIECKOI CBA3M MEKAY BELIECTBAMH PA3JIMUHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIN TIOCPEICTBOM COCTABICHHS JIEKTPOHHOTO OalaHca 3TUX PEeaKIIHii;

MIPOrHO3HMPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXHOCTH NMPOTEKAaHUA XUMUYECKUX MPEBpallleH!i B pa3IMYHbIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO JIOJIF0 XUMHUYECKOIO 3JIeMEHTa Mo (opMysie COeANHEHHS, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, IPOBOAUTH PACcUYETHI 10 YPABHEHUIO XUMUYECKOH peakuuy;

co0iroiaTh IpaBHUiIa MOJNB30BAHUS XMMHUYECKOM MOCYI0i M 1abopaTOpHBIM 00OpYyIOBaHMEM, a TAaKKe IpaBHiIa OOpAIICHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKUHUSIMH IO BBIITOJTHEHHUIO Ta00PAaTOPHBIX XMMUYECKUX OIBITOB IO MTOMYYECHUIO 1 COOMPAHHIO Ta3000pa3HbIX BEHIECTB (AMMHAaKa M YTIIEKHUCIIOTO rasa);
IPOBOJMTH PEAKLUH, MMOATBEPKIAIOIINE KAaUeCTBEHHBIH COCTAaB Pa3lWYHBIX BEIIECTB: PAcIO3HABATh ONBITHBIM MYTEM XJIOpUA-, OPOMHUA-, HOAUA-, KapOOHAT-,
¢docdar-, cunukar-, cyiabdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHUSI M MOHBI U3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX PAacTBOPaX HEOPraHUYECKUX
BELIECTB;

MIPUMEHSTH OCHOBHBIE OIIEPAIN MBICIUTEIHHON JAEATEIHbHOCTH — aHAJIN3 ¥ CHHTE3, CpaBHEHHUE, 00001IeHIe, CHCTEMaTH3aIlNIO0, BRISABIICHHE PUYNHHO-CIIEICTBEHHBIX CBS3EH
— JUTSI I3yYEHUS CBONCTB BEIIECTB U XMMHYECKUX PEaKIINi, ECTECTBEHHO-HAYTHBIE METO B TIO3HAHIS — HAOIOICHHE, N3MEPEHUE, MOICTTUPOBAHNE, YKCIICPUMEHT (peabHBINA
Y MBICIICHHBII ).

TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaunuyecTBO Yyacos DeKTPOHHBIE
Ne Haumenosanne paszenos u Bcero Koutpoabusbie | IIpakTuueckue (mngpposnie)
n/n TeM MPOrpamMmbl paGoTHI paGoTHI o0pa3oBaTeibHbIE
pecypchl
Paznea 1. IlepBoHayajibHble XUMHUYECKHE TOHSATHS
XuMUs — BakHas 00JI1acTh
11 €CTECTBO3HAHUS U 5 0 ) Bubnuoreka [TOK
MIPaKTUYECKOHN NeATETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemiectBa 1 xummuueckue 15 1 0 Bu6nuoreka IJOK
peakmu https://m.edsoo.ru/7f41837¢c
Hroro o pazneny 20
Paznen 2. BaxkHeiinue npeacTaBuTe/ M HEOPraHMYECKHUX BelllECTB
] Bozavx Kucnoporn TloHaTie ‘ 6 ‘ () 0] ‘ Duomiorerg JIQK



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

00 okcHax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. [Tondrue o kuciaorax ] 0 1 Bbubauoreka LIOK
M COJISIX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsl. [Tonsitie 06 5 | | Bubmuorexa LHOK
OCHOBaHHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 1 1 Bubnuoreka IJOK
' HEOPTaHWYECKUX COEAMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazueny 30

Pazpnen 3. llepuoanyeckuii 3axon u [lepuogudeckas cucrema xumuuyeckux iemenToB . . MengeneeBa. Ctpoenne

aToMOB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aKkuuu

[Tepuoauueckuii 3aKoH 1
31 [lepuoanueckas cucrema 7 0 0 Bubmuorexa [JOK
) XuMHuuYeckux anemeHToB Jl. 1. https://m.edsoo.ru/7f41837¢
Mengaeneea. CTpoeHue aroma
Xumu4deckas CBSI3b.
Bbubauoreka LIOK
3.2 OXuC/TATENEHO- 8 2 0 https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJILHBIC PEAKIIUU
Htoro o pa3gein 15 Bubmiorexa HOK
pasaery https://m.edsoo.ru/7f41837¢
bubauoreka LIOK
PesepBHOE Bpems 3 0 1 https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB 68 5 6
11O MIPOT'PAMME
IIOYPOYHOE IIJTAHUPOBAHMUE 8 KJACC
KoaunuecTBO 4acoB
J\f') Tema ypoka Beero KonTtposbHble IIpakTnueckue Hata :;‘“eKTpOHH“e ungpossre
n/u paGoTHI paGoTHI U3y4eHust o0pa3oBaTeibHbIE PECYPChI
1 [Tpenmet xumuu. Pojib XUMHUM B 5KU3HU YEJIOBEKA. 1 0 0 02.09 bubmuoreka [IOK
Teia u BemecTBa ’ https://m.edsoo.ru/ff0d210c¢
Bbubmuoreka LIOK
2 ITonsTHE 0 MeTOMAX MO3HAHUS B XUMHH 1 0 0 04.09 https://m.edsoo.ru/f0d227e
| | ; 1 poap | B LOK
parop P pam ’ https://m.edsoo.ru/ff0d23dc
JIaDOPaTOPHBLIM 000PYIOBAHHEM))
4 Uucrsie BemecTBa U cMecr. CriocoObl pa3eneHus 1 0 0 11.09 Bubnuoreka IJOK
cMmecen ’ https://m.edsoo.ru/ff0d26ca
e LI AT CCKAA D200T NG 2 P ASACICHNC CMECC 1 Q 1 1600 DOMHOTCQIIOK
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(HAa mpuMepe OYNCTKHU MOBAPEHHOM COJIH)»

https://m.edsoo.ru/ff0d28c8

6 ATOMBI B MOJIEKYJTBI 18.09 E;Si%ﬁiﬁ;gg{; F0d2a6c
7 XuMHUYECKHE PJIEMEHTHL. 3HAKU (CUMBOJIBI) 23.09 bubmmoreka I[{OK
XHMHYECKHX DJIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COXKHBIE BEIIECTBA 25.09 Egg:f;cgzzi(ﬁ; F0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 30.09 Eggg%ﬁiﬁiigﬁ/ 042450
o | nocrmerss comass s, oo g | B LOK
S CMOHTOR https://m.edsoo.ru/ff0d2eae
1 OtHocuTenbHas aroMHasi Macca. OTHOCUTEIbHAS 07.10 bubmmoreka [{OK
MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast 1011 XUMHAYECKOT'0 DJIEMEHTA B 09.10 Bubnuoreka IJOK
COCUHEHUH https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemectBa. Monbs. MonsipHas macca 14.10 Egggf;;;ilii(ﬁf/ F0d5230
14 Du3ndecKue U XUMUIECKUE SBICHUS. X UMUYSCKas 16.10 bubmuoreka LIOK
peaKus https://m.edsoo.ru/ff0d37fa
15 IIpu3HaKu U yCnoBHsI IPOTEKAHUS XUMUYECKUX 21.10 Bubmuorexa [JOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXPaHEHUS MACCHI BEIIECTB. XUMHUUECKHE 23.10 Bbubmuoreka LIOK
YpaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus konudecTBa, Macchl BEIIECTBA 10O 06.11 Bu6nmoreka IJOK
YPaBHEHUSIM XMMHYCCKUX PEaKITii https://m.edsoo.ru/ff0d5708
18 Knaccudukarust XMMIYECKUX PeakIiii (COeTMHEeHNS, 1.11 Bubnuoreka IJOK
Pa3IOKEHHUSI, 3aMEIICHNs, 00OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — YUEHBIA-IHITUKIIOTICTUCT. 13.11 bubmuoreka [IOK
O60011IeHIE U CHCTeMAaTH3al[|sl 3HAHUH https://m.edsoo.ru/ff0d40c4
20 KonTpoabnas padora Nel no teme «BenectBa u 18.11 Bubmorexa [JOK
XHMHYECKHE PeaKIHm) https://m.edso0.1ru/ff0d4290
21 Boznyx — cmeck razoB. CocrtaB Bo3ayxa. Kuciopog 20.11 Bubmuorexa [JOK
— BJIEMEHT U IpocToe BelecTBO. O30H https://m.edsoo.ru/ff0d448e
2 dusnuecKkre U XUMUYECKUE CBOMCTBA KUCIOPOIa 25.11 Bubmuorexa LHOK
(peakmuu okucienus, roperue). [TorsaTrue 00 okcuaax https://m.edsoo.ru/ff0d4614
23 Crioco0bI OTyUYeHHsI KHCIIOPO/Ia B IA00PaTOpUu U 27.11 Bu6nuoreka IJOK
MIPOMBITIUICHHOCTH. [IprMeHeHne KHucaopoaa https://m.edsoo.1u/ff0d497a
24 TemnoBoii 3 HeKT XUMUIECKOH peaKITiH, ITOHATHE O 02.12 BI/I6J‘II/IOTCK1a HOK
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

IHJIOTCPMUYCCKHUX PEAKIIUIX
25 TorumBo (HedTh, yrons u MeTaH). 3arpsi3HeHNE 1 0 0 04.12 Bubmuorexa LJOK
BO3JTyXa, CIOCOOBI €ro MPEAOTBPAIICHIS https://m.edsoo.ru/ff0d4c4a
IIpakTuyeckas padora Ne 3 mo teme «Ilomydenne Bubmuorexa LJOK
26 H cOOMpaHHue KHCJI0POAa, H3YUeHHe ero CBOHCTBY ! 0 1 09.12 https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — sieMeHT 1 pocToe BEUIECTBO. 1 0 0 1.12 Bu6nuoreka IJOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusndeckne 1 XUMHUIECKHE CBOMCTBA BOJOPOIA. 1 0 0 16.12 bubmuoreka [IOK
[Mpumenenue Bomopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTaX U COJIAX 1 0 0 18.12 bubmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 Croco0b!I TOTy9IeHHS BOJIOPOAA B TaOOpaTOpHH 1 0 0 23.12 Eggi?/ﬁiliigﬁ/ 0d4ddo
31 IIpakTuyeckass padora Ne 4 mo teme «Iloydyenne 1 0 1 25.12 Bubmuorexa [JOK
H COOMpaHHe BOI0OPOIa, N3YUEHHE er0 CBOWCTBY» https://m.edsoo.ru/ff0d4f42
32 MousipHblii 00bEM ra30B. 3akoH ABOTaIpo 1 0 0 30.12 Eggg%ﬁi%ii?ﬁ/ F0d542e
33 Brrunciaenust 00bEMa, KOJIHYECTBA BEIIECTBA 1"8.3? o 1 0 0 13.01 Bubnuoreka [JOK
€ro M3BECTHOMY KOJHMYECTBY BEIIECTBA WIIK O0BEMY https://m.edsoo.ru/ff0d55a0
34 Brrancnenns O6’béMOB"Fa30B 10 YPaBHEHHUIO PEaKIInn 1 0 0 15.01 bubmuorexa [IOK
Ha OCHOBE 3aKOHA 00BhEMHBIX OTHOILICHUM ra30B https://m.edsoo.ru/ff0d5708
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIBI 1 0 0 20.01 Eggi?/ﬁzliigﬁ 04587
36 CocraB ocHoBanwuil. [TorsTHE 00 HHAMKATOPAX 1 0 0 22.01 E;S:j?;iii?ri{/ffo 45962
37| monacmienmie pacrsop. Maccosan som senecrsa |1 0 0 2701 | Bubmoresa LIOK
B pacTBope https://m.edsoo.ru/ff0d5b40
38 ?ﬁ;ﬁ:ﬁ:ﬁﬁ:&aﬁ;ﬁnﬁzsng ;)rl'elll\)qee)lenénﬂoﬁ 1 0 1 29.01 bubmmorexa HOK
MAacCCOBOIi /10J1eii pACTBOPEHHOI0 BELIECTBA) D mcCanory TSP
39 KonTpoabnas padora Ne2 mo teme «Kuciaopon. 1 1 0 03.02 Bubmuorexa LJOK
Bomopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTas, Kaccu(uKalus, HOMEHKIATypa 1 0 0 05.02 bubmorexa LHOK
https://m.edsoo.ru/ff0d664e
41 [Tony4yeHue U XUMUYECKUE CBOMCTBA KUCIOTHBIX, 1 0 0 10.02 bubmmotexa [{OK
OCHOBHBIX B aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoOBaHHMS: COCTaB, KIacCHU(PUKaLUsI, HOMEHKIATYpa 1 0 0 12.02 Egggzﬁiﬁii(ﬁf/ f0d67ca
e — P T O T O T OO h ¢ S e SneTroTer Pl
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https://m.edsoo.ru/ff0d67ca

. Bbubauoreka LIOK
44 KucnoTsr: cocTa, kinaccuduKkanys, HOMEHKIATypa 19.02 https-//m.edsoo.ru/ff0dfee?
. bubmmoreka I[{OK
45 [Tonydenune u XUMUYECKHE CBOMCTBA KUCIIOT 24.02 https://m.edsoo.ru/ff0dfee2
46 Comnu (cpeanne): HOMEHKIATypa, CIIOCOOBI 26.02 bubmmorexa I[JOK
MOJTy4eHHs], XUMHYECKHE CBOWCTBA ) https://m.edsoo.ru/00ad9474
o .
47 iﬂiﬁ;ﬁe::::nﬁig 231‘-3?1 l'Il)(f l:eenl::l <e<OCHOBHble 03.03 Bubmiorexa HOK
N https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPraHWYECKUX COeTHHEHUID
48 I'eneTnueckast CBsI3b MEXKIY KilacCaMU 05.03 Bubmuorexa LJOK
HEOPTaHUICCKUX COCTMHCHHUI ’ https://m.edsoo.ru/00ad9a50
. bubmuoreka LIOK
49 O06o001IeHNe U cHCTeMaTU3aIHs 3HAHUH 10.03 https://m.edsoo.ru/00ad9ch?
Kontpoabnas paGora Ne3 mo teme ""OcHOBHbBIE bubmmorexa I[JOK
50 o 12.03 )
KJIACChl HEOPTAHNYECKHMX COeNHEHU I https://m.edsoo.ru/00ad9ela
51 [TepBbIc MOMBITKH KIaCCUMUKAIIMA XUMHICCKIAX 17.03 bubmuoreka [IOK
37eMeHTOB. [TOHsITHE 0 IPYIax CXOJHBIX 3JICMCHTOB ) https://m.edsoo.ru/00ad9ffa
52 Ilepuonnueckuii 3axkoH u Ilepuoanyeckas cucrtema 19.03 Bubmorexa [JOK
xumudeckux daementoB JI. M. Menngeneena ) https://m.edsoo.ru/00ada52c¢
Bbubmuoreka LIOK
>3 TTepuoet, rpyIeL, HOATpYIIEI 24.03 https://m.edsoo.ru/00adasS2c
Bbubmuoreka LIOK
54 Crtpoenue aromoB. CocTaB aTOMHBIX siiep. M30Tombl 26.03 https://m.edsoo.ru/00ada342
55 CrpoeHue 37eKTPOHHBIX 000J04YEK aTOMOB HJIEMEHTOB 07.04 Bubmuorexa LJOK
[Tepuommueckoii cucremsl JI. . MenneneeBa ) https://m.edsoo.ru/00adabbe
XapakTepucTHKa XUMHUIECKOTO 3JIEMEHTA TI0 €T0 Eu6miorexa [IOK
56 nosioxkeHuto B [lepuomuaeckoit cucreme . 1. 09.04 https://m.e dscI>lo.ru /00ada824
Menpeneesa
gy | e Tepommeors scre aanpme s DS 0K
e ’ ’ https://m.edsoo.ru/00ada96e
MIeAaror W Tpa)xIaHuH
58 PesepBHbIi ypok. O000IIEHNE 1 CHCTEMATHU3AIINS 16.04 bubmmorexa [JOK
3HaHu# / Becepoccuiickas mpoBepouHas padoTa ) https://m.edsoo.ru/00adb33c
0
59 arows, Xinmueckan consin / Beepoccnonan 2104 | BHOmOTCKS LIOK
) ’ https://m.edsoo.ru/00adb486
npoBepo4YHasi padoTa
60 DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB XUMHYECKUX 23.04 Bubnuoreka I[{OK
AJIIEMEHTOB ) https://m.edsoo.ru/00adaab8
41 oo g e Lo g c o 23.04 hubauerera lIOK
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https://m.edsoo.ru/00adb486
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https://m.edsoo.ru/00adac34
Bbubauoreka LIOK
62 KoBanenTHas mosisipHasg XuMAdecKas CBsI3b 1 0 0 30.04
p https://m.edsoo.ru/00adaab8
Bu6nuoreka IJOK
63 KoBanienTHasa HenmosipHasg XUMHAYECKAs CBSI3b 1 0 0 05.05
P https://m.edsoo.ru/00adaab8
Bu6nuoreka IJOK
64 CreneHn OKUCIEHUS 1 0 0 07.05
https://m.edsoo.ru/00adae28
bu6nuoreka IJOK
65 OKHUCIUTEIHHO-BOCCTAHOBUTENBHEIE PEAKIINT 1 0 0 12.05
peaki https://m.edsoo.ru/00adb076
bu6nmoreka [JOK
66 OKHCIUTEIN U BOCCTAHOBUTEIHU 1 0 0 14.05
https://m.edsoo.ru/00adb076
PesepBublii ypok. O000IIEHNE H CUCTEMATH3ALMS
67 3HaH};1ﬁ o T}glz/le «Ct oelfme aToma XHMI/IquI?a;I 1 0 0 19.05 bubmuorexa LIOK
P ) ’ https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PesepBHbIi ypok. O000IIEHNE 1 CHCTEMATH3AIINS 1 0 0 21.05 bubmmorexa I[JOK
3HAHUU ’ https://m.edsoo.ru/ff0d61c6
OBIIEE KOJINMYECTBO YACOB 110 IPOI'PAMME 68 5 6
MPOBEPSAEMbBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOU ITPOI'PAMMBbI 8 KJIACC
Kon
NMPOBEPSIEMOr0 I[IpoBepsieMble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOI 00pa30BaTe/ibHOM NPOrpaMMbl OCHOBHOT'O 0011Iero 00pa3oBaHus
pe3yJbTaTa
1 ITo Teme: «IlepBoHaYaTBbHBIC XUMUYCCKHC TTOHITHS
PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHH: aTOM, MOJEKYJa, XHMHYECKUI AJIEMEHT, POCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS ¥ HEOTHOPOIHAS), BAJCHTHOCTh, OTHOCHTEIIbHAS aTOMHasi M MOJICKYJISIpHAs Macca, KOJMIeCTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca,
1.1 MaccoBas JI0JIs1 XUMHUYECKOT0 JIEMEHTa B COSAMHECHUH, MOJIIPHBINA 00bEM, XUMHUECKasi PeaKIlus, KiacCu(pUKaIMs peaKkiuii: peakiuu COSIMHEHNS,
PEaKIUK Pa3IOKEHUsI, PEAKIUM 3aMEIICHUS, PEaklMu OOMEHa, SK30- M JHJOTCPMHUYECKUE DPEaKIUH, TEeIUIOBOH A(QEKT peakiuu, pacTBop,
MaccoBas J0JIs1 BemecTBa (MPOICHTHAS KOHIICHTPAIINs) B PacCTBOpE
1.2 WUTFOCTPHUPOBATh B3aHMOCBS3b OCHOBHBIX XUMUYCCKUX IMOHATHH U IPUMEHSTH 3TH OHITHS IPH OIMHCAHNH BEIIESCTB M UX MPEBPAIICHUI
1.3 HCITIOJI30BaTh XUMHUYCSCKYIO CUMBOJIHMKY JIJIsl COCTABICHUsS (DOPMYJ BEIICCTB M YPABHECHUH XUMHUYCCKHUX PEaKITHi
1.4 pacKpbIBaTh CMBIC 3aKOHOB COXPAHEHHMS MacChl BEIISCTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOTO YUCHHS, 3aKOHA ABOTaipo
1.5 ONPECISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHCHHSIX
1.6 KJIacCU(pHUIUPOBATh XUMUYECKUE PEaKIIUU (10 YHCITY U COCTABY YYACTBYIOIIUX B PEAKIIUH BEIIECTB, IO TEIIIOBOMY dPDEKTY)
1.7 BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MacChl BELIICCTB
1.8 BBIYHICIIATh MACCOBYIO JOJI0 XMMHYECKOTO dJIeMEHTa 10 (hOpMyJIe COSIMHEHMS,
1.9 BBIYHCIISITh MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE
1.1U DCAJIbHbIN N MblLJlCHHbll/l)
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2 ITo Teme: «Baxneilre mpeacTaBUTEIN HEOPTAHUUESCKUX BEILIECTBY
2.1 PACKPBIBATh CMBICT OCHOBHBIX XMMHYECKUX MOHSTUN: OKCU, KUCJIOTa, OCHOBAHUE, COJb
2.2 ONpPEACIISTh MPUHAJICKHOCTD BEIISCTB K ONPeICAEHHOMY KJIAacCy COSAMHEHUH 1Mo dopMysiam
2.3 KJ1acCH(PUIIMPOBATh HEOPraHNYECKHE BEIIECTBA
24 XapaKTepU30BaTh (omuCHIBaTH) OOIIME XUMHUYECKHE fBOﬁCTBa BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPK/IAsl ONMCAHUE TPUMEPAaMHU MOJIEKYJIIPHBIX
YpaBHEHUI COOTBETCTBYIOIINX XUMHUUYCCKUX PEAKIIUH
25 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTU IMPOTEKAHUS XUMHUYECKUX TPEBpaIeHU B
PA3IUYHBIX YCIOBUSIX
CJICJIOBATh MpaBUIaM TOJb30BAHHUS XUMUYECKOW MOCYJOW M JIa0OpaTOPHBIM 000OpYJIOBAaHHEM, a TAKXKe IpaBuUiaM OOpAIlICHHs C BEUICCTBAMU B
COOTBETCTBHH C MHCTPYKIMSMH IO BBITIOJHEHHIO JaOOpaTOPHBIX XUMHUYECKUX OMBITOB IO TOJXYYCHHIO W COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
2.6 (Bomoponia M KHCIOpOZa), IPUTOTOBIEHUIO PACTBOPOB C OMPENETIEHHON MacCOBOW JIoJiell pacTBOPEHHOTO BEUIECTBA, IUIAHWPOBATH W MPOBOIUTH
XUMHYECKUE IKCIICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHAMKATOPOB (JIAKMYC, (heHOI(PTaICHH, METUIIOPAHIK
H JIpyrue)
2.7 MIPOBOJUTE PACUETHI [0 YPABHEHUIO XUMUYECCKOMN peakinu
3 ITo teme: «Ilepuoanueckuit 3akoH u [lepuoanueckas cucreMa xumudeckux anemeHToB /1. . MenneneeBa. CtpoeHne aToMOB. XUMHUYECKas! CBSI3b.
OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUNY
31 PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUH: AP0 aTOMa, JJIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOuTallb, PaauyC aToMa, XUMHUYECKas
CBsI3b, OJISIPHAs U HETIOJISIPHASI KOBAJICHTHAS CBSI3b, 3JIEKTPOOTPULATEIbHOCTh, HOHHAS CBSI3b, MIOH, KATUOH, AHHOH, CTENICHb OKHCIJICHUS
32 KJIaCCH(HUIIMPOBATH XUMUIECKHE HIEMEHTBI
33 OTHCHIBATh U XapaKTepu30BaTh TabmuuHyto Gopmy [leproamueckoil cCCTEMbl XUMUYECKHUX DJIEMEHTOB: Pa3JindaTh MOHSATHS «TJIaBHAS TOATPYIINa
(Arpynma)» u «mmobounas nmoarpynma (brpymnma)y, «Mabsie» U «O0JIBITHE TTEPHOIBI
34 packpeiBaTh cMbicn [lepuonnueckoro 3axona J[.MI. MeHneneeBa: AEMOHCTPUPOBAaTH IMOHUMAHUE MEPUOIUYECKON 3aBUCHUMOCTU CBOWCTB
) XUMUYECKUX 3JIEMEHTOB OT UX MosoxeHus B [lepuonyeckoil cucreme
COOTHOCUTH 0003HAuUEHUs, KOTOphle MMeroTcs B Tabmume «lleproandeckas cucrema xummdeckux snementoB J.M. MennmeneeBa» ¢ YHCIOBBIMHU
3.5 XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsii sjpa, OO0INee YHCIO AJICKTPOHOB M pacHpeiesieHHe HX I10
AJICKTPOHHBIM CJIOSIM)
3.6 OIIPECIISITh CTEIICHh OKUCIICHHUS DJIEMEHTOB B OMHAPHBIX COCTMHCHMSIX
3.7 OTPEIEISITh BUJ XUMHUUYECKOM CBsI3M (KOBaJICHTHAS! M HIOHHAS) B HEOPTaHUICCKUX COCAMHCHIIX

HPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUSA 8 KJIACC

Kon ITpoBepsieMblii 3J1eMEHT CO/IEPKAHUS
1 HepBOHa'-IaJ'ILHBIe XUMHNYCCKUC ITOHATHA
1.1 [Ipeamer xumun. Poias XUMHUHM B KHU3HM YEJIOBEKa. XUMHUS B CUCTeMe HayK. Tema m BemecTBa. DU3MUecKue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSHHUE
BEILIECTB
1.2 [TonsiTe 0 MeToAax Mo3HAHUS B XuMuH. YncTeie BemecTBa 1 cMecu. CrocoObl pa3ienieHus: cMeceit
1.3 ATOMBI 1 MOJICKYJIbI. Xumudeckue d5eMeHTsl. CHMBOIBI XUMUYECKUX DIIEMEHTOB. HpOCTBIe " CJIOKHBIC BCIIICCTBA. ATOMHO-MOHeKyJIﬂpHoe YUCHHUEC
1.4 Xumudeckas (opmyna. BaJeHTHOCTh aTOMOB XMMHYECKHX DJJIEMEHTOB. 3aKOH IIOCTOSHCTBAa cocTaBa BemecTB. OTHOCHTENIhHAsT aTOMHAs Macca.




T
OTHOCHTEIbHAS MOJICKYJIApHas Macca. MaccoBas 10J1s1 XUMHYECKOT'0 3JIEMEHTA B COCJUHCHUH

KomnuectBo BemectBa. Monb. MonsipHast macca. B3anMoCBs3b KOMMYECTBA, MAacChl U YUCIA CTPYKTYPHBIX €AWHUI BemlecTBa. Pacuérel mo dopmymnam

1.5 .
XUMHYCCKHUX COCAMHCHUN

du3nueckne M XHMHUYECKHE SBJICHHSA. XHMHYCSCKas pcakuusa u eé IIPpU3HAKH. 3akoH COXpaHCHHA MacCChl BCHIICCTB. XUMHYECCKHUE YpaBHCHUA.

1.6 .
Kiraccudukarms XMMHYECKUX peakItnii (COeTUHEHH, Pa3IOKCHIS, 3aMEIICHHsI, 0OMEeHA)

XUMUYECKH IKCTIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH IOCYIOH, ¢ MpaBmiaMu paboThl B Jrabopatopud u IpuéMmamu oOpaiieHus ¢ JabopaTOpHBIM
00opyIoBaHUEM, H3yUEHNE U ONMHCaHne (GU3MIECKUX CBOMCTB 00pa3I[OB HEOPTaHWUYECKUX BEMIECTB, HAOMIOACHNE (DU3NMYeCcKUX (TUTaBJIICHUE BOCKA, TasTHUE
JIbJIa, paCTUPAHKE caxapa B CTYIIKE, KATICHUE U KOHJCHCAIIVSI BOJIbI) U XUMHUUCCKUX (TOPEHUE CBEYH, MPOKATUBAHKE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUC
Mena ¢ KHUCIIOTOH) sIBIICHWH, HAONIOJEHUE W OINMCaHWE NMPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuii (pa3iioKeHHEe caxapa, B3aUMOJICHCTBHE CEpPHOM
KHCIIOTBI C XJIOpuaoM Oapwmsi, pasioxkenue rumpokcuma menu(ll) mpu HarpeBaHnn, B3amMOJICHCTBHE jkene3a ¢ pactBopoM conmn Mmemu(ll), m3yuenme
Croco0O0B paszieieHus cMecei (C MOMOIIBI0 MaruuTa, (pUIbTPOBaHKE, BhIMIAPUBAHKE, AUCTUILIAIUS, XpoMaTorpadus), MPOBEICHHE OUYUCTKU TOBAPSHHOMN
cony, HAONIOJCHHE M OIMCAHHE pPE3YyJIbTaTOB MPOBEJACHUS OIbITA, WUIIOCTPUPYIOIIEIO 3aKOH COXPAHCHHS MAacChl, CO3/IaHUE MOJEICH MOJICKYI
(ImapocTepKHEBBIX )

1.7

2 Baxueiimue OpCACTABUTCIIM HCOPraHMYCCKUX BCUICCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — anmeMeHT U mpocToe BeliecTBo. HaxokaeHune Kuciopona B mpupoje, Gpu3nueckne U XUMHUYECKUE
2.1 cBoiicTBa (peakunu ropenus). Okcuapl. [Ipumenenne kucmopoaa. CrocoObl MONMy4YeHHsT KUCIOPOAa B J1a0OpaTOPHH W MPOMBIIIIEHHOCTH. KpyroBopot
Kuciopojia B mpupoze. O30H — ayutoTponHas Mou(UKaIus KHCIopoaa

TermoBo# >PPeKT XUMHUECKON peaKkny, TEPMOXUMHUYECKHE YPAaBHEHHUS, DK30- M DHIOTEPMHUYECKHE peakiuu. TOIUIMBO: Yyroib W METaH. 3arpsA3HeHue

2.2
BO3/yXa, YCHJICHHUE MAPHUKOBOTO 3 ekTa, pa3pyiieHHe 030HOBOTO CIIOS
23 Bomopon — aneMeHT u mpocToe BemiecTBO. HaxokaeHue Bomopoaa B MpHUPOAe, (PU3MYSCKHE W XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MOYUYCHHS.
' Kucnotsl u conu
2.4 MouisipHblii 006EM Ta30B. PacuéThl N0 XMMUYECKUM YPABHCHUSM

@usnueckue cBOKWCTBA BOJbL. Bona kak pactsopurens. PactBopsl. HackllleHHBIE M HEHACHIILIEHHBIE pacTBOPBL. PacTBopuMoOCTh BewecTB B Boje. Maccosast
2.5 JIOJISl BEIIECTBA B pacTBope. XUMUYECKHe cBOicTBa BoAbl. OcHOBaHMs. Posib pacTBOpOB B MPUPOAE U B KM3HM 4elloBeKa. KpyroBopoT BoabI B MPUPOJE.
3arpsisHEeHHe MPUPOIHBIX BoJ. OXpaHa M OYHCTKA IPUPOIHBIX BOJ

Knaccudpukauus Heopranmueckux coenuHeHuil. Oxcunel. Knaccupukanus oxcumoB: coseo0Opasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHBIE) U

2.6 HecoseoOpasyromnie. Homenknatypa okcumoB. Ouznyueckue U XUMHYECKHE CBOHCTBA OKCHAOB. Ilomyuenne okcumoB

27 OcHoBanns. Knaccudukanus oCHOBaHW: MENOYNM W HEPACTBOPHUMBIC OCHOBaHWMA. HoMmeHKiIaTypa ocHoBaHWi. DuU3WUecKWe W XUMHYECKHE CBOMCTBA
ocHoBaHuil. [loyueHue ocHOBaHUM

28 Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucnor. @u3nueckue U XUMHYECKHE CBOMCTBA KHUCIOT. Psin aktuBHOcTH MetainioB H.H. Bekeroga.
[Tonydyenue KUCIOT

2.9 Conu. Homenkiatypa coseit. @uznueckue U XMMHUECKHE cBoMcTBa coneil. [lomyduenue comneit

2.10 I'eneTnueckast CBsI3b MEXKIY KJIACCAMU HEOPraHUYECKUX COEANHEHUN
XUMHUYECKHN IKCIIEPUMEHT: Ka4eCTBEHHOE OTpeieNieHNe COAep KaHns KICIOpo/ia B BO3AyXe, MOydeHHe, COONpaHue, paclio3HaBaHNe U U3yUeHHE CBOICTB
KHCIIOpOoJia, HAOMIOAEHUE B3aMMOJEHCTBUS BEIIECTB C KHCIOPOAOM M YCIOBHS BO3HMKHOBEHHS W TMpPEKpAIlleHHs TOpeHUs (Mokapa), 03HaAKOMIICHHE C
o0Opa3namMyl OKCHIOB M ONKCAaHWE HMX CBOWCTB, IIOJIydeHUE, COOMpaHWe, paclio3HaBaHWE M W3yYEeHHE CBONCTB BOJOpoJa (TOpPEHHE), B3aMMOJCHCTBUE

211 Bojopona ¢ okcumoMm meau(ll) (Bo3MOXHO HCIIOIR30BaHUE BHIICOMATEPUAIOB), HAONIOACHWE OOpPA3I[OB BEIICCTB KOJMYECTBOM | MOJb, HCCIICIOBaHUE

0COOCHHOCTEW pPAaCTBOPEHHUS BEIISCTB C PA3IMYHON PacTBOPUMOCTHIO, NMPUTOTOBJICHUE PACTBOPOB C OIPEICIEHHON MAacCOBOH JoJieli pacTBOPEHHOTO
BEIICCTBA, B3aMMOJICHCTBUE BOJIBI C METAJIaMK (HATPUEM U KajbIeM) (BO3MOXHO UCIIOIb30BAHUE BHJICOMATEPHUAIIOB), ONPEICIICHUE PACTBOPOB KUCIOT U




S
HCﬁTpaHHSaHHH, MOJIY4YCHUC HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHUEC OAHOI'O0 MCTaJlJIa APYTUM M3 paCcTBOpa COJIU, PCHICHUC SKCIICPUMCHTAJIbHBIX 3aJ1a4

o TemMe «BakHemme Kiacchl HEOPraHn4CcCKux COCHHHGHHﬁ))

3 [lepuonuueckuit 3axon u [lepuonuyeckas cucrema xumuueckux anemMeHToB .M. MenaeneeBa. CTpoeHue aToMoB. XUMu4eckas CBA3b. OKUCIUTENbHO-
BOCCTAaHOBHUTEJIbHBIE PEAKITHH

31 IlepBble MOMBITKH KJIACCU(UKALMK XUMHUYECKHX 3JIeMEHTOB. [loHATHE O rpynmax CXOOHBIX 3JIE€MEHTOB (ILEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJlIbI,
) raJlOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yIoT aM(pOTEpHbIE OKCHJIBI U THAPOKCHIBI

Ilepnognueckuit 3akoH. Ilepmogmueckas cucrema xumuueckux osnemeHToB J[.M. MengeneeBa. KopoTkomepuonHas W UIMHHOTNEpHOAHAS (opmbl
32 [Tepuoauueckoi cucreMsl Xxumuieckux 3neMeHToB [[.11. MenaeneeBa. [lepuoasl u rpynmel. @U3n4ecKuil CMBIC MOPSAAKOBOIO HOMEpa, HOMEPOB NEPUOAA
Y TPYIIBI 3JIEMEHTA

33 Crpoenue aromoB. CoctaB aToMHBIX sifep. M3orombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 000JIOUEK aTOMOB NEPBhIX 20 XUMHUYECKHUX 3JIEMECHTOB
) [Tepuoauueckoii cuctemsl JI.M. Menneneena. XapakTepruCTHKa XMMHUYECKOTO 3JIEMEHTA 10 ero nosioxkenuro B [lepuoanyeckoii cucreme JI.M. Menjeneena

3aKOHOMepHOCTI/I HU3MCHCHUS paanyCca aTOMOB XUMHNYCCKUX 3JICMCHTOB, MCTAJTITIMYCCKUX WU HCMCTAJNITMICCKUX CBOMCTB II0 Tpyniam 1 nepuogam. 3HaueHnE

34 [Tepuoanyeckoro 3akoHa u [lepruoinueckoil CUCTEMbI XMMUYECKHUX 3JIEMEHTOB JIJIsl pa3BUTHUs HayKH U npakTuku. J[.M. MenjeneeB — yu€HbIi U TpaKJJaHUH
3.5 Xumuaeckas cBsa3b. KoBaseHTHAs (OJISIpHAS M HEMOJSPHASI) CBSI3b. DJIEKTPOOTPHIIATSILHOCTh XUMUUECKUX 2JIEMEHTOB. MIOHHAS CBSI3b

3.6 Crenenb okucienns. OKUCIUTEITPHOBOCCTAHOBHTENbHBIE peakiuu. [Iporieccsl okucneHnst 1 BoccTaHoBIeHU. OKHCIUTEIN U BOCCTAHOBUTEIH

37 XUMUYECKHI SKCIIEPUMEHT: U3y4YeHre 00pa3I[0oB BEIIECTB METALIOB U HEMETAJLIOB, B3aUMO/ICHCTBHE THPOKCHIA IMHKA C PACTBOPAMH KHCIIOT U IIEIOYEH,

MIPOBEJICHHUE OTBITOB, MILTIOCTPUPYIOIINX MPUMEPHI OKACIUTEIHHO-BOCCTAHOBUTENBHBIX PeaKIUi (TOpeHUe, PEaKINH Pa3IoKEeHHUs, COeTMHEHUS)

MPOBEPSIEMBIE HA OI'D 1O XUMHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBI
OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

Kon npoBepsiemoro IIporepsieMble TpeGOBaHUS K MPEAMETHBIM Pe3yJIbTaTaM 0230BOr0 YPOBHSI OCBOECHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI
TpeOOBaHMS OCHOBHOI0 0011ero 00pazopanusi Ha ocHoBe PI'OC
1 [IpencraBnenue:

0 TO3HABaEMOCTH SIBJICHHWI TMPHUPOJBI, MOHUMAaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH KaK OO0JIACTH COBPEMEHHOTO
1.1 €CTECTBO3HAHUS, KOMIIOHEHTa O0IIEel KyJIbTYpPhl U MPAKTUYECKON NEATEIBHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOTO OOIIECTBA; MOHMMAaHUE
MeCTa XUMHH CPEJIN IPYTHX eCTEeCTBEHHBIX HAyK

12 0 HAYYHBIX METOAAaX IMO3HAHUA, B TOM YHUCJIC OKCIICPUMCHTAJIIBHBIX U TCOPECTUICCKUX METOAAX UCCICAOBAHN BCIICCTB U U3YUCHUS XUMUUICCKUX
) peaKuHﬁ; YMCHHME UCIIOJIB30BATH MOACIN JJId 00BsACHEHHUS CTPOCHHU aTOMOB U MOJICKYJI

0 cepax npodeccrHoHaIbHON AEATENBPHOCTH, CBA3aHHBIX C XMMHEH M COBPEMEHHBIMH TEXHOJOTMSAMH, OCHOBAaHHBIMH Ha JOCTHXKCHHUSX
1.3 XMMUYECKOW HayKH, YTO MO3BOJHUT OOYYaIOMIMMCS pacCcMaTpUBaTh XUMHIO Kak cepy cBoell Oyaymied mpodecCHOHAIBHON NEsITENbHOCTH U
clIeNaTh OCO3HAHHBIM BEIOOP XMMHHU KakK MPO(MIEHOTO IpeIMETa IPHU Iepexo/ie Ha YPOBEHb CPeIHEro 0011ero o0pa3oBaHusi

2 BﬂaﬂeHI/IC CHUCTEMOM XMMHYSCKUX 3HAHUN U YMCHHUEC IPUMCHATh CUCTEMY XUMHUYCCKUX 3HaHPII>i, KOTOpas BKJIKOYAacCT:

BOKHEHININE XUMHUYECKUE TMOHITHUS: XHMHUYECKHM DJIEMEHT, aTOM, MOJIEKyJa, BEIIECTBO, IMPOCTOEC M CIOXKHOE BEIIECTBO, OIHOPOIHAS M
HEOJTHOPOJHAS CMECh, OTHOCHUTEIILHBIE aTOMHAs W MOJICKYJISIPHAs MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MOJSAPHBIA 00BEM,
OKCHJI, KUCIJIOTa, OCHOBAaHME, COJIb (CPEIHss), XUMHUYECKas PEaKIlvs, PEeaKkini COSTMHEHU, PEaKINH Pa3IoKEeHHs, PEaKINY 3aMEeIICHNUS, PeaKIIH
2.1 oOMeHa, TermuoBoi 3(h(EKT peakiuu, 3K30- U IHIOTCPMHUUCCKUE PEaKIH, PacTBOP, MACCOBas JOJs XMMHUECKOTO JJIEMEHTA B COCIUHCHUH,
MaccoBasi JIOJsl U MPOICHTHAS KOHIICHTPAIVsI BEIIESCTBA B PACTBOPE, PO aTOMa, 3JICKTPOHHBINA CIIOH aToMa, aTOMHasi OpOUTallb, PaIuyC aToMa,
BaJICHTHOCTb, CTETIEHb OKHCIICHHS, XMMHUYECKask CBS3b, 3JEKTPOOTPHUIATEFHOCTD, MOJISIPHAS W HEMOJSIpHAsl KOBAJICHTHAs CBS3b, HOHHAS CBS3b,

MCTAJIJINYCCKd 5/5b, KPUH AJIJIMYCCKaA PCHICTKA dIOMHA MOHHAd MCTAdJIJIMYCCKd MOJICKYJADHAA 1OH KdATMOH, dHWOH CKTPOJIN %




R
HCBJICKTPOJIUT, JJICKTPOJIUTHUYCCKAA AUCCOLMAIUs, PCAKIMU HWOHHOI'O 06MeHa, OKHUCJIMTCIIbBHO-BOCCTAHOBUTCIIbHBIC PCAKIIMH, OKUCIUTCIIL U

BOCCTaHOBUTENb, OKHCJICHHE M BOCCTAHOBJIEHHE, JIEKTPOJIM3, XMMUYECKOE PaBHOBECHE, OOpaTHMbIE M HEOOpaTHMble PEaKLHH, CKOPOCTh
XUMHMYECKOH peakuuu, karanuszarop, ITJIK, Koppo3us MeTauioB, CIIaBbI

29 OCHOBOIIOJIATralONINE 3aKOHBI XUMHUU: 3aKOH COXPaHEHUsI Macchl, nepuoandeckuil 3akoH J[.M. MeHeneeBa, 3aK0OH MOCTOSAHCTBA COCTAaBa, 3aKOH
ABoraapo
2.3 TEOpPUHU XUMHUH: aTOMHO-MOJIEKYJIIpHAsI TEOPHUS, TEOPHS ANEKTPOJIUTHUECKON JUCCOIMALIUN
3 Brnagenne ocHoOBaMHU XMMHUYECKOM TPaMOTHOCTH, BKJITHOUAIOIIEH:

YMEHHE TPaBUIIBHO UCTIONH30BATh N3YYCHHBIE BEIIECTBA M MaTepHAaIIbl (B TOM YHCIIe MHUHEPAIbHBIC YA0OPEHHS, METAUTBI U CIIABBI, TPOAYKTHI
31 nepepadOTKH MPUPOJHBIX UCTOYHUKOB YTIIEBOJOPOAOB (YIJIsd, MPUPOAHOTO Ta3a, HeTH) B OBITY, CEILCKOM XO3SIMCTBE, HAa MPOU3BOJICTBE U
' MOHUMAaHHEe 3HAYECHUS XHUPOB, OCJIKOB, YIJIEBOJNOB AJISl OpraHM3Ma 4YeJOBEKa; YMEHHE IPOTHO3MPOBATH BIHMSHUE BEIIECTB U XUMHYECKHX
MPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPY KAIOLLYI0 IPUPOAHYIO CPEAY

3.2 YMCHUC MHTCIPHUPOBATb XUMHWYCCKHUEC 3HAHWA CO 3BHAHUAMU APYTUX y‘le6HBIX OpeaMCTOB

33 HaJIMYUE ONbITa PabOTHl C Pa3TUYHBIMH HCTOYHUKAMHU HHPOPMAIMK MO XUMHUHM (HAydyHas W HAYYHO-TIOMYJSpHAs JUTEpaTrypa, CIOBapH,
' CIPaBOYHUKH, HHTEPHET-PECYPCHI)

34 yMeHHe 00BEKTHBHO OlEHMBATh MH(POPMAIIHIO O BEIIECTBAX, NX MPEBPAIICHUAX U MPAKTUIECKOM MTPUMEHEHNH H YMEHHUE HCIIOIb30BaTh e€ s
) pereHus yaeOHO-TI03HABATEIBHBIX 33724

4 Brnanenne ocHOBaMHM MOHSATHMHOIO ammapara U CHMBOJIMYECKOTO SI3bIKa XHMHM IJIi COCTaBJICHUS (POpPMyJ HEOPTaHMYECKHX BELIECTB,
ypaBHEHUI XUMHUECKUX peakiuii; ocHoBaMu xuMudeckord HoMeHKIaTypsl (IUPAC u TpuBHanbHOiN)

YMeHne oOBsCHATH CBSA3b MOJOXKEHHA dJieMeHTa B [leproanyueckoii cucTeMe ¢ YMCIOBBIMH XapaKTePUCTHKAMH CTPOCHUS aTOMOB XHUMUYECKHX
5 AIIEMEHTOB (COCTAaB U 3apsi Apa, 0OLIee YUCIIO HIEKTPOHOB), PACIPEAETICHUEM IEKTPOHOB 110 SHEPIeTUIECKUM YPOBHSIM aTOMOB HIEPBBIX TPEX
NIEPUOJIOB, KAJIUS U KAJIbLIUS

[IpencraBneHne 0 MEPUOTUIECKONH 3aBHCHMOCTH CBOHCTB XMMHUYECKHX 3JIEMEHTOB (PalyC aToMa, BJICKTPOOTPUIATEIBLHOCTH), MPOCTHIX U
6 CJIO)KHBIX BEUIECTB OT TOJOXKEHHs dJeMeHTOB B llepmoamueckoil cucteme (B MajblX MEPHOJAX W TIIABHBIX MOJTPYIIAX) W 3JIEKTPOHHOTO
CTpOEHHS aToMa

7 YMeHune kiaccuuIupoBarh:
7.1 XAUMHYECKHE YJIEMEHTHI
7.2 HEOpraHWYeCKHEe BEIIECTBA
7.3 XHMHUYCCKHE PEaAKIINHU
8 YMeHue onpeesTh:
8.1 BQJICHTHOCTh M CTENIEHb OKMCIICHUSI XUMHUUYECKUX 3JIEMECHTOB, 3apsi HOHA
8.2 BHJI XUMHYECKOM CBSI3U U THUI KPUCTAIUIMUESCKOU CTPYKTYPHI B COSAMHECHHISIX
8.3 XapakTep CPebl B BOJHBIX PACTBOPAX BEIICCTB (KUCJIOT, OCHOBAHUH)
8.4 OKMCJIUTEIb U BOCCTAHOBHUTEID
9 YMeHne XapaKkTepru30BaTh PU3NIECKHAC U XUMHUCCKHE CBOHWCTBA:
91 MPOCTHIX BeMIECTB (KHUCIOPOA, O30H, BOJOPOJ, IpaduT, aama3, KpeMHHH, a30T, docdop, cepa, XJIOp, HATPHUA, KanHWid, MarHUH, KaJbIIHA,

ATIOMUHUH, JKETe30)

CJIO’KHBIX BEILIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BOJA, aMMHUAK, XJIOPOBOJOPO, CEPOBOAOPO, OKCUIBI U THAPOKCHIBI MeTauioB [-IIA
9.2 rpynn AIIOMUHUS, MEJU (H) 1uHKa, sxenesa (II u 1), oxcuel yrnepop;a (I m IV), xkpemuns (IV), azota u pocdopa (III u V), cepst (IV u VI),




9.3 NPOTHO3UPOBATE 1 XapaKTEPU3OBATE CBOICTBA BEIICCTB B 3aBHCHMOCTH OT HX COCTaBa M CTPOCHHS, NPHMEHEHHE BEIECTB B 3aBUCHMOCTH OT X
CBOMCTB, BO3MOKHOCTh TPOTEKAHMSI XUMUUCCKUX MPEBPAIICHII B pa3IMUHBIX YCIOBUAX
10 YMeHHEe COCTABJIATh MOJICKYJIIPHBIC H HOHHBIC YPABHCHHS PECAKIIMH, B TOM YHCIIE!
10.1 peaxiuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIuid
10.3 WUTIOCTPUPYIOIIUX XUMHUYECKUE CBOMCTBA M3YUYCHHBIX KJIACCOB (TPYII) HEOPTraHUYESCKUX BEIIECTB
104 MOATBEPKIAIONTNX FEHETHUECKYIO B3aUMOCBSA3b MEXKIY HUMHU
11 YMeHue BEIUCIATH (IPOBOIUTH PACUETHI):
11.1 OTHOCHTENHHYIO MOJIEKYIBIPHYIO W MOJIIPHYIO MAacChI BEIECTB, MACCOBYIO JIOJIFO XUMHUUYECKOTO DJIEMEHTA B COSTMHCHHUH
11.2 MAacCOBYIO JIOJIKO BEIIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €r0 Maccy, 00beM Ira3oB
114 10 YPaBHEHUSAM XUMHUYCCKUX PEaKIMA M HAXOIUTh KOJIMUYECTBO BEIIECTBA, 00bEM M MAaCcCy pearcHTOB MJIM IPOAYKTOB pEaKIIMH
12 Bnagenue (3HaHUE OCHOB):
121 OCHOBHBIMH METOJIJaMH HAYYHOTO NO3HaHUs (HaOJI0CHNE, U3MEPEHUE, IKCIICPUMEHT, MOJICIMPOBAHKE) IPU U3YUYCHUU BEUICCTB U XUMUYECKUX
SIBJICHHH; YMEHHE c(hOPMYIHUPOBATh MIPOOIEMY U IPEIIOKUT MYTH € PEIICHUS
12.2 0c30macHoON paboOThI ¢ XUMHYECKHUMH BEIIECTBAMH, XUMHUYCCKOHM MOCYI0M U JIaOOpaTOPHBIM 000pYI0BaHHEM
MpaBwiaMu 0€30IaCHOTO OOpAICHHS C BEIICCTBAMU, HCIIOJIB3YEMbIMUA B MOBCEIHEBHOW XKU3HU, MMPABUIIAMU TIOBEJCHHS B MEIIX COCPEKECHUS
12.3 3I0POBBSI U OKPYKAOIIEH MPHUPOTHON Cpelbl, TOHUMaHKe Bpela (OMacHOCTH) BO3JEHCTBHS HA JKUBBIE OPTaHU3MBI OIMPEENEHHBIX BEIIECTB,
CIIoco0OB YMEHBIIICHHUS U IPEIOTBPAIICHUS X BPEIHOTO BO3JACHCTBHUS
13 Hannarie mpakTHUeCKUX HABBIKOB IUTAHUPOBAHUS M OCYIIECTBIICHHUS CIACAYIONNX XUMUUISCKHUX YKCIIEPHMEHTOB:
13.1 W3YyYeHHE U OlMcaHue (pr3nIecKnx CBoﬁCTBvBemeCTB; O3HAKOMJICHHE ¢ (PU3MUECKUMHU ¥ XUMHUYECKUMU SBJICHUSIMH; OTIBITHI, WILTIOCTPUPYIOLIHE
MIPU3HAKHU MPOTEKAHUS XMMUYCCKUX PEaKIui
13.2 M3YUYEHHUE CIOCO00B pa3JIeICHIS CMece
133 TOMYEHHE KHCIIOPO/a H H3YHEHNE €ro CBOMCTB; TOMYEHHE BOOPOJIA H H3YHCHIE €rO CBOWCTB; MOJIy9eHHE YTIIEKHUCIIOTO Ta3a U U3yUYeHHe ero
CBOWCTB; MOJy4YeHHE aMMHAKa U M3YUCHHE €r0 CBOHCTB
134 TIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIeH pacTBOPEHHOTO BEMIESCTBA
13.5 MIpUMEHEHHE MHANKATOPOB (JTAKMYyca, METIJIOpPAamkKa U dheHoTaenHa) Iyl onpeaeIICHus XapakTepa CPeibl B PacTBOpaxX KUCIIOT M MeiIouei
WCCTIEIOBAaHHE U OIMCaHWE CBOWCTB HEOPraHWYECKHX BEIECTB PA3IMYHBIX KJIACCOB; M3YUCHHE B3aMMOJICHCTBHS KHCIIOT C METAIIAMH, OKCHIAMH
13.6 METAJIJIOB, PACTBOPUMBIMH M HEPACTBOPHUMBIMH OCHOBAHUSAMM, COJISIMH; MOJTYYCHUE HEPACTBOPHMBIX OCHOBAaHHWM; BBHITECHEHHE OJHOTO MeTalia
JIPYTHM U3 PAcTBOPa COJIM; HCCIIE0BaHNEe aM(OTEPHBIX CBOMCTB IMJIPOKCHUJIOB aJTFOMUHUSI M ITMHKA
13.7 peIIeHUe SKCIIEPUMEHTAIBHBIX 3a1a4 1Mo TeMaM: «OCHOBHbBIE KJIACCHI HEOPTaHMUECKUX COCIUHCHHN»; « DIEKTPOIUTHUECKAS TUCCOLIUAIIMS;
«BaxHeiime HeMeTaIbl M MX COCIMHCHUs; «BaxKHeHIIe MEeTaUIbl M MX COSTMHEHUD)
XUMHYCCKUE OKCIEPUMEHTHI, WUIIOCTPUPYIOIIUE TPU3HAKK TPOTCKaHWs pPeakluid HOHHOrO OOMEHAa; KauyeCTBCHHBIC pEaKIMU Ha
13.8 MIPUCYTCTBYIONINE B BOAHBIX PACTBOPAX HOHBI: XJIOPUA-, OPOMUI-, HOTUA-, CyIbdat-, pocdat-, kKapOoHAT-, CHITMKAT-aHUOHBI, THAPOKCHI-FIOHBI,
KaTHOHBI aMMOHHS, MarHUs1, KJIBITHS, aTFOMIHIS, JKee3a (2+) u xenesa (3+), menu (2+), TMHKA
14 YmMmeHnne:
14.1 MIPEACTABIIATh PE3YIbTATHI DKCIIEPUMEHTA B )OpMeE BBIBOJIOB, JOKA3aTEIbCTB, FPAQUKOB U TAOJHUIT M BBISIBISITh SMIIMPUICCKHE 3aKOHOMEPHOCTH
14.2 YCTaHABJIHMBATh CBSI3U MEXIY PealbHO HAONIOJIAeMBbIMU XMMHUYECKHUMH SIBICHUSIMU M TPOIIECCAMU, MPOUCXOSAIIMMU B MAaKpO- U MUKPOMUDE,




O00BIICHATE OPHUYHHBL MHOFOO6pa3I/I$l BCIICCTB

HEPEYEHDb 3JIEMEHTOB COAEPKAHUS, IIPOBEPSEMBIX HA OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMUHU

Kon IIpoBepsieMblii 2J1€eMEHT COIEPKAHUSA
1 [TepBoHauasibHble XUMHUYECKUE NTOHATHUSI
1.1 UwncTele BemecTBa M cMecH. CiocoObl pa3aesieHus cMecei
1.2 ATOMBI I MOJICKYJTBI. XHUMHYECKHE 371eMeHTH. CHMBOJIBI XUMHYECKUX D1eMeHTOB. [IpoCThIe M CIIOJKHBIE BEIISCTRA.
1.3 Xumudeckas popmyia. BaJeHTHOCTE aTOMOB XUMHUYECKUX 3J1eMeHTOB. CTeNIeHh OKMCIICHHUS
1.4 3aKoH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsI aToMHasi Macca. OTHOCUTENbHAs MOJIEKYJIsIpHAas Macca. MaccoBasi JoJii XMMHUYECKOrO AJIEMEHTa B
COSTMHECHUH
1.5 KonmuectBo BemecTa. Mojib. MossipHas Macca. MoJisipHBII 00bEM ra3oB. B3anMOoCBsA3bh KOJMYECTBA, MACCHl M YHCIIa CTPYKTYPHBIX SIMHUIL BEMIECTBA
1.6 du3nYeCcKUe U XUMHYECKHE ABJICHHUS. XUMHUUECKas peakius U e€ NMpru3HaKK. 3aKOH COXpaHEHHUs MacChl BEIIECTB. XUMHYECKHE YPAaBHEHUS
2 [Tepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux saemenToB /.M. MenneneeBa. CTpoeHHe aTOMOB
21 [Tepuonnueckuii 3akoH. llepuonnueckas cucrema xumuueckux syeMmeHToB .M. MengneneeBa. Ilepuoapl u rpynnbel. OU3NUECKUH CMBICH HOPSAKOBOIO
HOMeEpa, HOMEPOB NEPHOJIa U TPYHIILI 3JIEMEHTA
o Crpoenne aromoB. CocraB aToMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHHE SJEKTPOHHBIX 000JIOYEeK aTOMOB NepBbIX 20 XUMUYECKHX 3JIEMEHTOB
) ITepuoauueckoii cuctemsl JI.M. Menaeneena
3aKOHOMEpPHOCTH B W3MEHEHUH CBOWCTB XMMHYECKHX DJIEMEHTOB IEPBBIX TPEX MEPHOJOB, Kalus, Kalblus (pagmyca aTOMOB, 3JEKTPOOTPHIIATEIEHOCTH,
2.3 METaJUTMYECKNX W HEMETAIUIMIECKUX CBOWMCTB) M UX COCIWHEHUN B COOTBETCTBHH C IOJIO)KCHHEM JJIEMEHTOB B llepromudeckoil cucTteMe W CTPOCHHEM HX
aTOMOB
3 CrtpoeHne BemecTna
3.1 Xummueckast cBsi3b. KoBanenTHas (OIsipHAsI M HETIOJISIPHAS) CBSA3B. DJIEKTPOOTPHUIIATEIFHOCTh XUMUIECKUX dJ1eMeHTOB. oHHas cBs3b. MeTayummueckast CBsI3b
39 Tuner KpI/ICUTaJUII/IT-IeCKI/IX peméToK (aroMHas, WOHHAS, MCETALINYCCKAs), 3aBHCHMOCTH CBOWCTB BEIIECTBA OT THIA KPHUCTAJUTMYCCKOW PEIMIETKH W BHIA
XUMHYECKOU CBS3U
4 Baxuelue npeacTaBUuTeNIM HEOPraHMYECKUX BellecTB. HemeTtaiuibl M MX coelnHeHusl. MeTauibl U UX COEAMHEHUS

Knaccudukanus 1 HOMEHKIATypa HEOPTaHMUECKUX COCMHEHUI: OKCHIOB (coieo0pa3yrolire: OCHOBHBIE, KUCIOTHbBIE, aM(pOTEepHbIE) H HecolieoOpa3yomiue;
4.1 OCHOBaHMI (IIEN0YM W HEPACTBOPUMBIC OCHOBaHUS); KHUCIOT (KHUCIOPOACOACPKAIIUE U OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE M MHOTOOCHOBHBIC); COJICH
(cpemHUX M KHMCIIBIX )

4.2 dusndeckre U XUMHUIECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPOIA, XJIOPa, KUCIOPOAa, Cephl, a30Ta, dhocdopa, yriepoaa, KpeMHUs

43 dusnveckre U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: TUTHS, HATPUS, KaJIusl, MATHHUS U KaJIbIUs, ATFOMUHUS, JKene3a. DISKTPOXUMHUYCCKUI Psij
) HanpspKeHUH METaJlIoB

4.4 dusnveckre ¥ XUMHUIECKHUE CBOMCTBA BOJIOPOIHBIX COSAMHEHNH HEMETAILIOB: XJIOPOBOIOPO/Ia, CEPOBOJOPOIa, aMMHUAKA

45 dusndeckre U XUMUYECKHE CBOMCTBa okcuioB Hemeraiwos: cepbl (IV, VI), azorta(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(1V). [lonyuenue
' OKCHJIOB HEMETAJLJIOB

4.6 XuMudeckre cBoicTBa OKCHIOB: MeTauToB IA—IIIA rpyrmm, ruaka, Mmemu(1l) m sxenesa(ll, I11). ITogydeHne OKCHIOB METAIIIIOB

47 XuUMUYEeCKHEe CBOWCTBA OCHOBaHWN W aM(OTEPHBIX THAPOKCHIOB (Ha TNpUMEpe TUAPOKCHIOB aTlOMUHUS, jKele3a, IUHKa). [lonmydyeHune OCHOBaHWU W

amM(pOTEPHBIX THIPOKCHIOB

par o o o o v o o o o

e S L 2T A AL SR A AT £ A s Ao SIS T2 AT SASAEATLA A SASL A LS AT A LTI A TATEASLa N TALANIATA L) > D o > o

5
¢ o




XUMUYECKUE CBOMCTBA KOHIICHTPUPOBAHHOW CEpHOM U a30THOM KUCHOT. [lonyueHue Kuciot
4.9 OO01ue XMMHYECKUE CBOWCTBA CpeAHuX coieid. [lonydyeHue coneit
4.10 [Tonyuenue, cobupanue, paclmo3HaBaHUe BOJIOPOAA, KHCIOPOAa, AMMHAKA, YTJICKUCIIOTO T'a3a B JIa00paTopuu
4.11 [ony4yenue aMmmuaka, CEpHOI U a30THOM KMCJIOT B MPOMBIIIEHHOCTH. OOIIHe crocoObl MOTyYeHUs] METAIUIOB
4.12 I'eHeTrueckas CBsI3b MEXJY KJIaCCAMH HEOPTraHUYECKUX COCIMHEHUN
5 XUMHUYECKHE PeaKIUU
51 Knaccuduxarms XHMHIECKHX PEaKIuii o pa3TUYHBIM TPU3HAKAM: TI0 YHCITY W COCTaBYy YYAacTBYIOIIMX B PEaKIM{ BEIIECTB, MO TEIJIOBOMY 3PQEeKTy, 1Mo
N3MCHCHHNIO CTCIICHCHU OKHCIICHUS XUMHYCCKUX DJICMCHTOB
5.2 TemnoBoit 3 HEeKT XUMHUUIECKOHN peaKIiy, TEPMOXUMHUUYECKHE YPAaBHEHHsI. DK30- M SHIOTCPMHUUECKHE PeakIini. TepMOXUMHIYCCKIE YPaBHEHHUS
53 OKI/ICJ‘II/ITCJ'ILHOBOCCTaHOBI/ITeJ'IBHL\IlC peakmuu. OKHCIUTENTH W BOCCTaHOBHTENH. [Ipollecchl OKHCIIEHHS W BOCCTAHOBIICHHS. OJEKTPOHHBIM OamaHC
OKHCIUTEIbHOBOCCTAHOBUTEIIHOM PEAKITHH
54 Teopust 37eKTpoIMTHIECKOH arcconnaniy. KaTnoHbl, aHHOHBI. DIEKTPOIHTH U HedNIEKTPOIHUThL. CHIIbHBIE B c1a0bIe AIeKTPOIUTHl. CTeleHb AUCCONHAIIuT
5.5 Peaximnu noHHOTO 0O0MEHA. Y CIIOBHS NMPOTEKAHMUS PEAKITHil HOHHOTO 00MEeHa, OJIHBIC M COKpaII¢HHBIC HOHHBIC YPaBHEHUS peakuid
6 XuMHS 1 OKpYyXKarollas cpeia
6.1 BemectBa n MaTepuanbl B MOBCEAHEBHOM JKM3HU YeloBeKa. be3omacHoe UCTonp30BaHNe BEMIECTB U XUMUYECKHX peakinuid B aboparopuu u ObITy. llepBas
MTOMOIIIb ITPH XUMHYECKUX 0’KOTaX M OTPABICHUAX
XuMUYeCcKoe 3arps3HeHNe OKpYKaromel cpepl (KUCIOTHBIE JOXK/IH, 3arpsA3HEHHE TIOYBBI, BO3yXa M BOJOEMOB), CITIOCOOBI ero mpenoTBpaieHus [Ipenenpcaas
6.2 noryctuMast KoHueHntpanus Bemects ([1K). Posib XuMuu B pelieHUr SKOJIOTHYSCKUX po0sieM. YCuiieHHe NapHUKOBOro 3¢ (dekra, pa3pylicHHe 030HOBOIO
cyost
[Mpumenenue cepwl, azota, pocdopa, yriepona, KpeMHUSI U UX COCAMHEHHWH B OBITY, MEIWIMHE, MPOMBIIUIEHHOCTH M CEILCKOM Xo3siicTBe. [IpuMmeHeHne
6.3 METAIJIOB W CIUIABOB (CTaslb, YYyTYH, IIOPAIIOMUHUHN, OpoH3a) B OBITY M NMPOMBIIUICHHOCTH WX coenuHeHui. [loHATHE 0 KOppO3MHM METaJIOB, OCHOBHBIC
cHocoObI 3aIIUTHI UX OT KOPPO3HUH
6.4 [IpupoHBIE UCTOYHHUKH YTIEBOIOPOIOB (YTOJIb, IPUPOAHBIN ra3, HeTh), MPOIYKTH UX NepepaboTKH (OEH3MH), KX POJIb B OBITY U IPOMBIIIIICHHOCTH
6.5 [lepBoHauabHBIE MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCIMHEHMSX yriiepoja (MeTaH, 3TaH, STHJICH, alleTUIICH, 3TaHOJ, TIUIEPHH, YKCyCHas KUCIIOTa).
[ousiTHe 0 OMOIOTHYECKH BaYKHBIX BEIIECTBAX: KUPAxX, OENKax, YIIIeBOJaX — M X POJIH B )KU3HH YEIIOBEKA
7 Pacuétsr:
7.1 110 opMyJIaM XUMHYICCKUX COCTUHEHUI
7.2 MAacchl (MacCOBOM) JIOJIM pacCTBOPEHHOTO BEIIECTBA B PACTBOPE
73 110 XUMUYECKUM YPaBHEHUSIM

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» Xumust: 8- kiacc: 0a30BbIi ypOBEHb: YUE€OHUK; 5-¢ nznanue, nepepadorannoe ['abpuensu O.C., Octpoymo N.I'., Cnankos C.A. Akunonepnoe o0mecTBo «M3narenscTBo
«IIpocsemienue»

» Xumusi: 9-i kinacc: 0a30BbIi YpOBEHB: YueOHUK; 5-¢ uznanue, nepepadorannoe ["adpuernsu O.C., Octpoymos W.I'., Ciiagkos C.A. AKIIMOHEPHOE OOIIIECTBO
«M3narenscTBo «IIpocBemenne»

METOANYECKHUE MATEPHAJIBI AJIA YUYUTEJIA
DS OSUCHCOIR T - TIDOCECIICHIC, RODOP AN POCCHTICRIT Y OCONNR




HOUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

. http://www.edu.ru — ®DenepanbHbie 00pa3zoBaTeIbHBIE PECYPCHI s 00IIero o0pa3oBaHus/

. https://educont.ru/ - KaTanor riu¢ppoBoro o0pa3oBaTebHOI0 KOHTEHTA.

. http://school-collection.edu.ru/ - Enunas xoyuiekmus nupoBbIX 00pa30BaTEIbHBIX PECYPCOB.
. http://www.hemi.nsu.ru/ - OcHOBBI XUMHU. DIEKTPOHHBINA YIEOHHUK.

. http://hemi.wallst.ru/— OOpa3oBaTeabHBINA CANUT IS ITKOJIBHUKOB TI0 XUMHUH

. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHocoBa

. https://vos.olimpiada.ru/ - Bcepoccuiickas onumnuaza mKoIbHUKOB.

. https://chem8-vpr.sdamgia.ru/ - Penry BIIP.

. https://oge.sdamgia.ru/ - Perry OI'D.
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