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Pabouast nporpamMma 1mo GMOJIOTHK Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs COCTaBlieHa Ha OcHOBE TpeOoBaHMH K pe3yabTaTaM OCBOCHUS OCHOBHOIM
00pa30BaTeIbHON POrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus, IpeACTaBICHHBIX B DeiepanbHOM TocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO
oOuiero oobpazoBanus, a Takxke [I[pumMepHOil MporpaMMbl BOCITUTaHHS.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUSI IIPOrpaMMbl OCHOBHOT'O OOLIEr0 00pa30BaHUs JOCTUTAIOTCS B X0/€ 00y4eHUs] XUMHUU B €IUHCTBE Y4€OHOM M BOCIIUTATENbHON
nestenpHocTd OpraHus3ald B COOTBETCTBHM C TPAJULUOHHBIMM POCCUHCKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMHU LICHHOCTSIMH, IIPUHATBIMH B
o011ecTBe MTpaBUIaMU U HOpMaMHM MOBEJCHUS U CIIOCOOCTBYIOT MpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COLIMAIN3ALUYN 00YyYaIOIIUXCSL.

JIMuHOCTHBIE pe3ysbTaThl OTPAXKAIOT C(HOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:

ITaTproTHYeCKOr0 BOCIIMTAHUS

1) UEHHOCTHOTO OTHOLICHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACJICAMIO, TIOHUMAaHHsl 3HAUCHUS XMMHYECKOW HAYKH B KHU3HH
COBPEMEHHOI'0 00IIecTBa, CIOCOOHOCTH BialeTh AOCTOBEPHOM HMH(OpMaIueid O NnepeloBbIX JOCTHKEHUSX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XHUMHH,
3aMHTEPECOBAaHHOCTH B HAYUHBIX 3HaHUSIX 00 YCTpOMcTBE MHpa U OOILECTBa;

I'paxxmaHCcKOro BOCIMTAHUSA

2)  NpeACTaBIEHHS O COLMAIBHBIX HOPMax M INPaBHIaX MEXKIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE, KOMMYHHMKATHBHOH KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOH, yueOHO-MCCIen0BaTeNbCKON, TBOPUECKON U APYTUX BHUIAX JESATENbHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOH COBMECTHOMN IEATENbHOCTH IIPU BBIIIOJIHECHUU
y4eOHbIX, T03HABATEIbHBIX 3314, BBIIOJTHEHUN XMMUYECKUX SKCIIEPUMEHTOB, CO31aHIH YUE€OHBIX IPOEKTOB, CTPEMIIEHHS K B3aMMOIIOHUMAHHIO U B3aMMOIIOMOIIH B
nporecce 3ToH y4eOHON AeATeNbHOCTH; TOTOBHOCTH OLEHMBATh CBOE MOBEJIEHHE U MOCTYIKHM CBOMX TOBAapHIIEH ¢ MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHHUS MOCIIEACTBUI IIOCTYIIKOB;

IlenHOCTH HAYYHOIO MIO3HAHUS

3)  MHPOBO33PEHUYECCKUX MPEICTABICHUI O BEIIECTBE W XUMHYECKON PEaKIMH, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH M COCTABIISIOLIMX
OCHOBY JJIsl TIOHMMaHUs CYIIHOCTH HAy4YHOM KapTHHBI MHpa; MPEICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS NPHPOJbI, B3aUMOCBS3SX YENOBEKa C
MIPUPOJHON CPENO, O POJIU XUMHUH B MIO3HAHUH 3THX 3aKOHOMEPHOCTEW;

4)  mo3HaBaTeNbHBIX MOTHBOB, HANIPABJICHHBIX HA MOJy4YeHNE HOBBIX 3HAHUH 110 XUMUH, HEOOXOAUMBIX JJIsl 00BSICHEHNS] HAOJFOTaeMBIX MIPOIIECCOB H SIBIICHUIA;

5)  mnoszHaBarenbHOH, MHOOPMAMOHHON U YUTATEIHCKOH KYJIbTYPHI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIIBHON pabOThI ¢ y9eOHBIMU TEKCTaMH, CIIPABOYHOMN
JUTEPATypPOH, TOCTYITHBIMU TEXHUYECKUMHU CPEACTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTHIL;

6) wuHTepeca K 00YYEHHIO M TIO3HAHHIO, TF0003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOPa30BaHMIO, MPOSKTHON M MCCIIE0BATEIILCKOM 1A TEIbHOCTH, K
OCO3HAHHOMY BbIOOpPY HaIPaBICHHOCTU U YPOBHS 00Y4YEHUs B JaJIbHEHILEM;



DopMHUPOBaHUS KYJbTYPbI 310POBbS

7)  OCO3HaHHMS IICHHOCTH YKHM3HU, OTBETCTBEHHOTO0 OTHOLICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKHU Ha 3JJOPOBBIN 00pa3 )KU3HH, OCO3HAHHMS TIOCIICACTBHII H HETIPHSATHS
BPEIHBIX TPHUBBIYEK (YIOTPEOICHUST ATKOTOJsI, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOJIOACHUS MpaBMJl OE30MAaCHOCTH MPHU OOpalleHHH C XMMHUYECKUMHU
BEIIECTBAMH B OBITY M PEaJIbHOM KU3HH;

TpynoBoro BOCHUTAHUS

8) wuHTepeca K MPaKTHYECKOMY HM3Yy4CHHUIO Tpodecchil U Tpyda pa3IMyHOro poja, YBaXKCHUE K TPYLy M pe3ylibTataM TPYIOBOH AEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHMH MO XMMHUHU, OCO3HAHHOTO BHIOOpAa MHIUBUIYAJIHHON TPACKTOPHUU MPOJOLKEHHUs 00pa3oBaHUS ¢ y4ETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCTICIIHOM PO eCCHOHATBHOM AeSTeTbHOCTH U Pa3BUTH HEOOXOIUMBIX YMEHHUIT,
TOTOBHOCTB a/IallTUPOBAThCS B POPECCHOHATIBHOM cpene;

IKOJIOTHIeCKOr0 BOCTINTAHUS

9)  9KOJOIrMYECKH IeIecCO00pPa3HOro OTHOLICHHS K MPUPOJE KaK MCTOYHHKY JKH3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHMS, MOHMMAHUS LIEHHOCTH 37I0POBOTO H
6e3omacHOro o0pasa )KM3HU, OTBETCTBEHHOTO OTHOILEHHS K COOCTBEHHOMY (PM3NYECKOMY M ICUXHMUYECKOMY 3/I0pPOBbIO, OCO3HAHMUS LIEHHOCTH COOJIIOJICHUS TPaBHII
0€e30MacHOro MOBEACHUS MPH paboTe C BELIECTBAMH, a TAK)KE B CUTYAIUSIX, YTPOKAIOIIMX 3J0OPOBBIO M KU3HU JIIOIEH;

10)  cnoCOOHOCTH MPUMEHSATH 3HAHUS, MOTydYaeMble MPU M3YUYCHHH XHMHHM, JUIS PEIICHUS 3a/ad, CBA3AHHBIX C OKPYXKAIOLICH MPUPOJHON CPEeIOM, MOBBIIICHUS
YPOBHS SKOJIOTHUECKOH KyJIbTYPBI, 0CO3HAHHS INI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM U IMyTel MX peIIeHus TOCPEACTBOM METOI0B XUMHH;

11) 5K0JI0ru4ecKOro MbIIUICHHS, YMEHHSI pYKOBOJCTBOBATHCS UM B I03HABATEILHON, KOMMYHUKATUBHOW M COLIMAJIbHOM TPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocTtaBe MeTanpeaMeTHBIX Pe3yJbTaTOB BBIICISIOT 3HAUUMbIE U (POPMHUPOBAHKSI MHUPOBO33PEHHS OOIEHAYYHBIC TIOHATHS (3aKOH, TEOPHS, IPHHIMI, THIIOTE3a,
¢axT, cucrema, mporecc, IKCIEPUMEHT U Ap.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX y4eOHBIX MpEAMETaxX U IMO3BOJSIOT Ha OCHOBE 3HAHUH M3 ITHX
peaMeTOB (OPMUPOBATH MPEICTABICHUE O LEJIOCTHOW HAYYHOH KapTHHE MHUpA, U YHHUBEpCAJbHbIC yueOHbIE NeicTBUS (IMO3HABAaTENbHbIC, KOMMYHUKATHBHEIC,
PEryISTHBHBIC), KOTOPBIE 00€CIeUnBaOT (POPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM AESTEIbHOCTH.
MeTanpeaMeTHbIe pe3yabTaThl OCBOCHHUSI 00pa30BaTEIBbHON MPOrpaMMBbI TI0 XUMHUHM OTPAXKAIOT OBJIAZICHUE YHUBEPCATBLHBIMU ITO3HABATEIHHBIMU JICHCTBUSMH, B TOM
qucie:

ba3oBbIMH JIOTHYECKUMHU J1eCTBUSIMHU

1) yMeHueM HWCIoib30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUSI TP OCBOCHWW 3HAHHWU: PACKPBIBATH CMBICT XMUMHUYECKUX TOHATHH (BBIIEIATH WX XapaKTEpHBIC
MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMHU TIOHSATHUSMH), UCTIOIH30BATh MOHITHS JJII OOBSICHEHHS OTIEINBHBIX (DaKTOB W SBJICHHIA, BEIOUPATh OCHOBAHMS U
KpUTEpUN ISl KIIACCU(PUKAIIMU XUMHYECKHX BEIIECTB U XUMHUYECKUX pPEaKIWi; YCTaHABIMBATH MPUYMHHO - CJICJCTBEHHBIC CBS3U MEXIY OOBEKTaMU H3y4CHHUS;
CTPOMTD JIOTUYECKHE pacCyXeHUs (MHIYKTUBHbIE, IEAYKTUBHBIE, 10 aHAJIOTHH); AEJIaTh BHIBOAbI U 3aKIIOUEHUS;

2) yMEHHEM TPHMEHSTh B MPOIECcCe MO3HAHUS TOHSTUS (MPEIMETHBIC M METANpPeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, UCIOIb3yeMbIC B XHUMHH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XMMHH MOJEJbHBIE MPEICTaBICHU — XUMHUYECKHH 3HAK (CMMBOJ 3J€MEHTa), XUMUYecKass (GopMmyia U ypaBHEHHUE
XUMHYECKON peakUuu — IMpH PelIeHUH Y4eOHO-IT03HABATENbHbBIX 33Ja4; ¢ YYETOM 3TUX MOJAEIBHBIX MPEACTABICHUH BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE
MpPU3HAKK M3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKHX pEaKUui; BBISABIATH OOILIME 3aKOHOMEPHOCTH, NMPUUYUHHO-CIICJCTBEHHBIC CBS3U U



INPOTUBOPEUHS B M3yYaeMBIX MPOIECCax U SBICHUAX; MpelaraTh KPUTEPUH IS BBIBICHUS 3THX 3aKOHOMEPHOCTEH M NMPOTHBOPEUUIL; CAMOCTOSTEIbHO BBIOUPATH
crnoco0 pemeHuss yuyeOHON 3agaud (CpaBHUBAThb HECKOJBKO BapUAaHTOB pEIIEHHs, BbIOMpaTh HauOosiee MOAXOMSLIMNA ¢ Yy4ETOM CaMOCTOSTENIbHO BbIJEJICHHBIX
KpUTEPHUEB);

BasoBpIMH HCC/I€10BATEILCKUMH JeHCTBUAMU

3) yMeHHeM HCIOJIB30BaTh ITOCTABICHHBIC BOIPOCH! B KAYECTBE HHCTPYMEHTA MO3HAHUSA, @ TAK)KE B KAUECTBE OCHOBBI JUISl ()OPMHUPOBAHHS T'MIIOTE3HI IO POBEPKE
HPaBUJILHOCTHU BBICKA3bIBAEMBIX CYXKICHUI;

4) nproOpeTeHHe OMBITA 110 TIAHUPOBAHUIO, OPTaHU3AINH ¥ IIPOBEICHUIO YIEHHYECKUX YKCIICPIMEHTOB: YMEHHE HAOII01aTh 32 XOA0M IIPOLECcca, CAaMOCTOSTEIILHO
IPOTHO3UPOBATh €ro pe3yJbTar, (HopMyIUpoBaTh 0000IIEHHS M BBIBOJBI 10 PE3yJIbTaTaM MPOBEJEHHOIO OMBITA, UCCIIEIOBAHUS, COCTABIATL OTYET O MPOAETaHHOM
pabore;

Padoroii ¢ unpopmanmei

5) yMeHHeM BbIOMpaTh, aHATU3UPOBATh U WHTEPIPETHPOBATH MH(OPMAIMIO PA3IMYHBIX BUAOB M (OPM MPEICTABICHUS, MOTy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB
(HayyHO-TIONYyJISIpHAsl JIMTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble MocoOus, pecypcbl VHTepHeTa); KPUTHYECKM OLICHHUBATh INPOTUBOPEUUBYIO H
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

6) yMeHHEeM TPUMEHSTh Pa3IUyYHbIe METO/bI M 3alpOChl MPH TMOHCKE W 0TOOpe MH(GOPMAIUH U COOTBETCTBYIOIIUX MaHHBIX, HEOOXOJMMBIX JJISi BBIIOJTHEHUS
yueOHBIX U MO3HABATEJbHBIX 3aJau OINPENeEHHOrO THIIA; MPUOOPETEeHUE OIbITa B 00JIACTU HMCIOJIb30BaHUS MH(GOPMAIIMOHHO- KOMMYHUKATHBHBIX TEXHOJIOTHH,
OBJIaJICHUE KyJIbTYPOH aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM; CAMOCTOATEIBHO BEIOMPATh ONTUMANIBHYIO (OPMY NpeACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATH PEIIaeMbIe 3aja4l HECTOKHBIMH CXEMaMH, AUarpaMMaMu, IpyrumMu GopmMaMu rpadyky 1 UX KOMOMHAIUAMM;

7) yMEHHEM HUCIIOJIb30BaTh M AHAIM3UPOBATH B MPOIIECCE YUEOHON M UCCIIEI0BATENBCKON ACATEIFHOCTH HHPOPMALIHIO O BIMSHUU MPOMBIIUICHHOCTH, CEIECKOTO
X0351icTBa U TPAHCIIOPTa HA COCTOSHUE OKPY’KaIOIEeH NPUPOIHOI cpeabl;

YHuBepcaTbHBIMH KOMMYHHKATHBHBIMH AeiiCTBHSIMH

8) yMmeHueM 3a/aBaTh BOMpPOCHI (B XOj€ AMajora W/WIH AUCKYCCHH) IO CYIIECTBY OOCYKIaeMoW TeMbl, (JOPMYIHPOBATh CBOW MPEJIOKEHHUS OTHOCHTEIBHO
BBINOJIHEHHS [IPEJIOKEHHOH 3a/1a4H;

9) nproOpeTeHre OMbITa MPE3CHTAIIMU PE3YIbTATOB BBIMOIHEHHS XUMUYECKOT0 IKCIIEpUMEHTa (J1ab0paTOpPHOTo OIbITa, Ta00pAaTOPHON PabOTHI MO MCCIICIOBAHHIO
CBOWCTB BEIIECTB, YI€OHOTO MTPOEKTA);

10) 3amHTEpEecOBaHHOCTH B COBMECTHOM CO CBEPCTHHKAMH ITO3HABATEIBHON H HCCIIEI0BATEILCKON IESITENFHOCTH TIPH PEIICHHH BO3HUKAIONIUX MPOOJIeM Ha OCHOBE
yuéTta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3MLMI (00CYXIeHHs, 0OMEH MHEHHSMH, «MO3TOBBIE IITYPMBD», KOOPIMHALNSA COBMECTHBIX JCHCTBHM, OINpeesiCHHE
KPHUTEPHUEB M0 OLICHKE Ka4eCTBAa BBITIOJIHEHHON paboThI U 1p.);

YHuBepcaTbHBIMHU Pery/IITHBHBIMH /IeHCTBUSIMH

11) yMeHHEM CaMOCTOSITENILHO OIPENEISATh LEU JIeSITebHOCTH, IUIAHUPOBATh, OCYILECTBISTh, KOHTPOJIUPOBATh U NMPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
JeATeNbHOCTh, BBIOMpaTh Haubosee 3((EeKTUBHBIE CHOCOOBI PEeIleHHs Y4eOHBIX M IMO3HABAaTENbHBIX 3a/1a4, CaMOCTOSTENBHO COCTAaBIATh MM KOPPEKTUPOBATH
NPeATI0KEHHbIH alTOPUTM AEHCTBUI MPU BBITOJIHEHUH 33JJaHUH ¢ y4E€TOM MOy4eHHs HOBBIX 3HAaHUH 00 n3y4aeMbIX 00bEKTaX — BELIECTBAX M PEaKIMAX; OLIEHUBAThH
COOTBETCTBHE TOJIyYEHHOTO pe3yibTaTa 3asBICHHON 11EJIH;

12) ymeHuneM HCTIONB30BaTh U AHATTM3UPOBATH KOHTEKCTEHI, IPEAJIaraeMble B yCIOBHUH 3a1aHHI.



HNPEAMETHBIE PE3YJIBTATBI

8 KVIACC

B cocraBe mpenMeTHBIX pPe3yJbTaTOB II0 OCBOCHMIO 0053aTEILHOTO COJCPXKAHUS, YCTAHOBJIEHHOTO JaHHON NpHMepHON paboueil mporpaMMol, BBIAEISIOT:
OCBOCHHBIC OOYYArONTUMUCS HAy4HBIC 3HAHHUSA, YMEHHS M CHOCOOBI JCHCTBUH, crienmupuyeckue Ui NpeIMETHONH 007acTh «XHUMHS», BHIBI ACATCIBHOCTH TIO
MOJTy4YEHUIO0 HOBOTO 3HAHUS, €r0 MHTEPIPETAIMH, TPeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAIUSIX.

ITpenmMeTHBIE pe3ynbTaThl OTPAXKAOT CHOPMUPOBAHHOCTD Yy O0YHAIOLIUXCS CIEIYIOIINX YMEHHUI:

1) packpvisame cmbicn OCHOBHBIX XMMHYECKHUX IOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEO/IHOPOJHAs), BaJICHTHOCTb, OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJISpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas A0J1 XMMHUYECKOIo
3JIEMEHTA B COEIMHEHUH, MOJISIPHBIM 00BEM, OKCH]I, KMCII0Ta, OCHOBAaHUE, COJIb, IEKTPOOTPHLIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKask PeakLysl, KIacCU(PUKALHS
pEaKLUii: peaKIuu COeJUHEHNS, PEAKIIH Pa3JI0KEHUs, PEaKIK 3aMEeIIEeHHs, peaKLIi 00MEHa, 9K30- 1 3HAOTEPMUYECKUE PeaKIUu; TEIIOBOH 3(h(EeKT peakuu; sapo
aToMa, 3JICKTPOHHBIN cJI0if aToMa, aTOMHasi OpOUTab, paauyc aToMa, XUMUYECKasi CBsI3b, NMOJISIpHAsl U HETOJIApHAs KOBAJEHTHAs CBSI3b, HOHHAS CBS3b, MOH, KaTHOH,
aHMOH, PaCTBOP, MaccoBas JI0JIs BellecTBa (IPOLIEHTHAs! KOHLIEHTPAllKsi) B PaCTBOPE;

2) ULIOCMpUpO8ams B3aMMOCBA3b OCHOBHBIX XMMHUYECKUX MOHATHI (CM. 1. 1) U MPUMEHSTh 3TH OHATHS TIPU ONMCAHUU BEIIECTB M MX MPEBPAILCHHIA;

3) ucnonv306ams XUMHYECKYI0 CUMBOJIMKY JIsl COCTABICHUS (DOPMYJT BEIIECTB U YPABHCHUI XUMUYECKHUX PEaKIIHUii;

4) onpedensimp BaJIEHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCANHEHHSX; CTCTICHb OKHCIICHHS 3JIEMEHTOB B OMHAPHBIX COCTHHEHUSIX; MPHUHA/IC)KHOCTD BEIIECTB
K ONpeIeIEHHOMY KJIacCy COeAMHEHUH 10 (hopMyiaM; BUJ] XUMUYECKON CBSI3H (KOBAJICHTHASI M MIOHHAS) B HEOPTAHUYECKUX COCTMHEHHMSIX;

5) packpeisame cmwicn [lepuoanyeckoro 3akona [I. V. Menneneesa: 1eMOHCTPUPOBATH IOHUMaHUE EPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB
OT MX NojoxeHus B [lepuoauyeckoil cucteMe; 3aKOHOB COXPAaHEHHUS] MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO - MOJIEKYJIIPHOTO Y4€HHMs, 3aKOoHa ABOrajpo;
OINHCBHIBATh U XapaKTepH30BaTh TabIMuHyto Gopmy Ilepronuueckoil cMCTEMbl XUMUYECKUX JIEMEHTOB: pa3inuaTh MOHATHSA «TJIaBHas MOArpymnmna (A-rpynma)» u
«mobounast noarpymnna (b-rpynmna)», Masble 1 OOJbIINE EPUObI; COOTHOCHTh 0003HAaUEHHs, KOTOpbIe UMEI0TCs B Tabnuue «llepuoauyeckas cucreMa XMMHUYECKUX
anemenToB JI. 1. MenzaeneeBay ¢ YHCIOBBIMU XapaKTEpPUCTUKAMU CTPOEHMS aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0liee YUCIO IEKTPOHOB U
pacrpeseneHue ux 1o EeKTPOHHBIM CIIOSIM);

6) Knaccuguyuposams XMMUYECKHE AIIEMEHTHI; HEOPraHUUECKUE BELIECTBA; XUMUYECKHE PEAKIMH (110 YUCITy ¥ COCTaBY yYaCTBYIOLIMX B PEaKLUH BEIIECTB, 110
TEIIOBOMY P QEKTy);

7)  xapaxmepuzoeamb (0nucvigamy) oOIIIE XMMIYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB, MOJTBEP)KAsl ONMCAHKIE TPUMEPAMH MOJICKYIISIPHBIX YPaBHCHUH
COOTBETCTBYIOIINX XUMUYCCKUX peaKHHﬁ;

8)  mpoenosuposams CBOWCTBa BEUIECTB B 3aBHCHMOCTH OT MX Kau€CTBEHHOT'O COCTaBAa; BO3MOXKHOCTH HPOTEKAHWS XMMUYECKUX INPEBPALICHUI B Pa3IMIHBIX
YCIIOBHAX;

9)  ewviuuCHAMb OTHOCUTENIBHYIO MOJIEKYJISIPHYIO X MOJIIPHYIO MACChI BELIECTB; MACCOBYIO IO XMMHUYECKOT0 AIIEMEHTA 110 (hopMyIie COSANHEHHS; MacCOBYIO JIOJIF0
BEIIECTBA B PAaCTBOPE; MPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOH peaKluu;



10) npuMeHsimb OCHOBHBIC OIEPALMH MBICIUTEIBHON JEATENIbHOCTH — aHaJIW3 M CUHTE3, CPaBHEHHE, 0000IICHNE, CHCTEMATU3aIHIO, KiIacCH(UKaIHIO,
BBISIBJICHUE TIPHYMHHO-CIICICTBEHHBIX CBA3EH — JUIsl N3y4YCHUsI CBOMCTB BELIECTB M XHMUUECKHIX PEAKIHii; €CTECTBCHHO-HAYYHBIC METO/IbI TO3HAHHS — HAOII0/ICHHE,
U3MEpeHNEe, MOACITHPOBAHUE, IKCIIEPUMEHT (peallbHBII U MBICIICHHBIH);

11) credosams TPaBUIAM TIOJIB30BAaHUS XMMHYECKOH IMOCYAOH M JIabopaTOpPHBIM O0OpYAOBaHWEM, a TakKe NMpaBHiaM OOpallleHUs ¢ BEIIeCTBaMHU B
COOTBETCTBHH C WHCTPYKIHSMH IO BBIIIOJHEHHIO Ja0OPATOPHBIX XMMHYECKHX OMNBITOB IO IMOJYYCHHIO W COOMPaHHI0 Ta3000pa3HbIX BEHIECTB (BOAOpOJA U
KHCIJIOPOa), IPUTOTOBJICHUIO PACTBOPOB C ONMPEIeNEHHON MacCOBOM JOJIeH PacTBOPEHHOTO BEIECTBA; IUIAHHPOBATH U MPOBOANUTH XUMHUCCKHE SKCICPHUMEHTBI 110
pacro3HaBaHUIO PACTBOPOB MIEN0YEH M KUCIOT C IOMOIIBI0 HHAUKATOPOB (JIakMYyC, (heHONI(TaICHH, METUIIOPAHK U
ap.).

9 KJIIACC

B cocTtaBe mpenMeTHBIX Pe3yIbTATOB IO OCBOCHHIO O0S3aTEIBHOTO COZIEp)KAaHUs, YCTAHOBJICHHOTO NAaHHOM HpuMepHOW paboueil mporpaMMoii, BBIIENSIOT:
OCBOCHHBIE OOYYAIOUIMMHUCS HAay4yHbIC 3HAHUS, YMEHHUs U CHOCOOBI ACUCTBHH, crenuduyeckue I NpeAMETHOW o0macTu «XHUMHUsS», BHIBI ACATEIBHOCTH IO
MOJIYYEeHHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAINH, IPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAITHSIX.

[IpenmeTHbIe pe3yabTaThl IPEACTABICHBI OTPAXKAIOT C(POPMUPOBAHHOCTD y O0YUAIOIIUXCS CICAYIOIINX YMEHUIL:

1)packpuvieams cmbici OCHOBHBIX XMMUYSCKHX HMOHITHIT: XUMUYECKUI 3JIEMEHT, aTOM, MOJICKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BEIECTBO, CIIOKHOE BELIECTBO,
BaJICHTHOCTbH, 3JIEKTPOOTPHUIIATEIBLHOCTh, CTETIEHb OKHCIICHUS, XMMUYECKasi PEaKIlysi, XUMHUECKas CBs3b, TEIJIOBOH A(PQPEKT peakiyu, MOJIb, MOJSPHBIN 00BEM,
pacTBOp; AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, AJIEKTPOIUTHUECKAs NUCCOLMALMS, PEAKIMH HMOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHMble U
HeoOpaTHMbIe peakllii, OKHCIUTEbHO-BOCCTAHOBUTEIBHBIE PEAKIINU, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHINE W BOCCTAHOBJICHHE, AJUIOTPOIHUs, aM(pOTEPHOCTS,
XUMHYECKas CBs3b (KOBAJCHTHAs, MOHHAS, METAJUINYECKas ), KpUCTAIUTNYECKas PeméTKa, KOPPO3Husi METAIJIOB, CIUIABbI; CKOPOCTh XUMHUYECKOW PEaKInu, IPeIeTbHO
nomyctumas kouteHtparus (I11K) Bemectsa;

2)  wwnocmpuposams B3aHMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHI (CM. 1. 1) M IPUMEHSITh 3TH MOHATHS IIPU OTIMCAHNH BEIIECTB U WX MPEBPAIICHHI;

3) ucnonv306ams XAMUYIECKYI0 CUMBOIHMKY [UIsl COCTABJICHHS ()OPMYJI BELIECTB U YPABHCHUI XUMHUYCCKHX PEAKIIHIA;

4)  onpedensimb BaJCHTHOCTh U CTEIICHb OKUCIICHUSI XUMHYECKUX JIEMCHTOB B COSIUHEHHSX PA3JIMYHOTO COCTABA; MPUHAJUICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCcy COeAMHEHHH 1Mo (GOopMyIIaM; BUJ XUMUYECKOH CBsI3U (KOBaJCHTHAs, HIOHHAS, METAJUINYECKAasl) B HEOPTAaHUUECKUX COCTMHEHUSX; 3aps]] HOHA TI0 XMMHUYECKON
bopmyIie; XxapakTep cpelibl B BOJHBIX PACTBOPaX HEOPTraHUYECKUX COCTUHEHUH, THUIT KPUCTAITUIECKON PeIETKH KOHKPETHOTO BELIECTBA;

5) packpvisamv cmoicn Teproandeckoro 3akona /1. . MenzaeneeBa U AeMOHCTPUPOBATh €r0 MOHMMAHHE: OMUCHIBATH M XapaKTEPU30BaTh TAOIMYHYIO (hopmy
[leproanueckoit cucTeMbl XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHas noArpynna (A-rpynna)» u «nobdounas noarpynmna (b-rpynma)y», Mansie u 6onbiine
MIEPHUOBI; COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B MEPUOJUIECKON TaOIHUIle, ¢ YUCIOBBIMHA XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XMMHUYECKUX JJIEMEHTOB
(cocTaB u 3apsia siapa, o0IIee YHCIIO AIEKTPOHOB B PACIIPEICTICHUE MX TI0 JIEKTPOHHBIM CJIOSIM); OOBSACHATH 00IITHE 3aKOHOMEPHOCTH B U3MEHEHNH CBOMCTB JIEMEHTOB
Y X COCTMHEHH B MIpeIeax MaJIbIX IEPHUOIOB U TIIABHBIX MOATPYII ¢ YIETOM CTPOSHUS X aTOMOB;

6) rraccupuyuposamv XUMUYECKHUE dJICMEHTHI; HCOPIraHUYECKHUE BEIECTBA; XUMUYECKUE peakiiu (10 YUCIY U COCTaBy YYaCTBYIOIIMX B PEAKIUH BEIIECTB, IO
TeII0BOMY AP PEKTY, M0 H3MEHEHHIO CTENIEHEH OKUCICHUS XMMHYECKHUX JICMEHTOB);

7) xapaxmepuzosams (ONHMCHIBaTh) OOIIUE W CrENH(UUSCKHEe XUMHUYECKHE CBOWMCTBA IMPOCTBIX W CIIOKHBIX BEHIECTB, MOATBEPXKIAs OIHCAaHWE MPHMEpamMu
MOJIEKYJIIPHBIX M HIOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUUECKHUX PEaKLIUid;



8) cocmasnams ypaBHEHUs 3JIEKTPOJIUTHYCCKON IUCCOIMAIMKM KHCIIOT, LIEJIOYei M COJIeH; TOJIHbIE W COKpalIEHHbIC ypaBHEHHs PEaKIMil MOHHOTO OOMEHa;
YpaBHEHHUS PeaKLUii, MOATBEPKIAIOMINX CYIIECTBOBAHNE TEHETUYECKOI CBS3H MKy BEIIECTBAMH PA3JIUYHBIX KJIACCOB;

9) packpwisams cywHOCmb OKMCIHTEILHO-BOCCTAHOBHTEIIBHBIX PEAKIUil TOCPEACTBOM COCTABIICHHS 3JICKTPOHHOTO OaaHCca ITUX peaKInii;

10) npoerosuposams cBOMCTBA BEIECTB B 3aBUCHMOCTH OT HX CTPOCHHS; BO3MOYKHOCTH MPOTEKAHUSI XUMIUUESCKHX MIPEBPAIICHHII B Pa3IMNYHBIX YCIOBHSX;

11) gviuucasms OTHOCUTEIBFHYIO MOJICKYIISIPHYIO U MOJISIPHYEO MacChl BEIIIECTB; MACCOBYIO JI0JIF0 XHMUYECKOT0 3JIeMEHTa 0 (hopMyIie COeAMHEHHS; MACCOBYIO JIOJTFO
BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 10 YPAaBHEHHIO XUMUYECKOH PEaKInu;

12) crnedosame npaBuIaM MoOJIb30BAHUS XUMHUECKOW MOCYI0H U JTAOOPAaTOPHBIM 000PYIOBAaHHEM, a TAKXKe MMPAaBHIaM OOpAICHHS C BEIIECTBAMU B COOTBETCTBHHU C
MHCTPYKLHUSMH IO BBITIOJIHEHHIO Ta0OPAaTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYSHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M YIIIEKHUCIIOTO Ta3a);

13) nposooums peaxkuuu, MOATBEPIKAAIOIINE KAYECTBEHHBII COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OPOMHA-, HOIUI-, KapOOHAT-,
(bOC(baT-, CHJIMKAT-, Cy‘]IL(baT-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHUA U HOHBI U3YUYCHHBIX METAJJIOB, IPUCYTCTBYIOIIUEC B BOJAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB,

14) npumensmo OCHOBHBIC ONEPALMM MBICIUTEIbHON [ESITENPHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, O0O0O0OILICHHE, CHUCTEMaTH3alM0, BBISBICHHE
MPUIUHHO-CIICACTBCHHBIX CBSI3eH — AJI1 U3y4CHUS CBOICTB BCUICCTB U XUMHWYCCKUX peaKHI/Iﬁ; C€CTCCTBCHHO-HAYYHbIC METOAbI IO3HAHUA — H36HIOIICHI/Ie, HU3MEPCHUC,
MO/JICJINPOBAHKE, SKCIIEPUMEHT (peasIbHbIN Y MBICTICHHBIN).



COJAEP)KAHME YYEBHOI'O ITPEJIMETA

8 kiacce

I[MepBoHayaibHbIE XUMHYECKHE OHATHSA

[Ipeamet xumun. Ponb xuMuu B xu3HH yesioBeka. Tena u BemiectBa. @u3nyeckue CBOMCTBA BEIECTB. ArperaTHoe cocTtosiHue BenlecTB. [loHsTHE 0 MeTO1aX TO3HAHUS
B XMUMHUH. XHUMHUA B cucTeMe HayK. HucTele BemecTBa 1 cMecu. CocoObl pasieieHus CMEeCen.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 1eMeHThl. CUMBOJIBI XUMAYECKHUX 3JIeMEHTOB. [IpocThie U CoXHbIe BeleCTBa. ATOMHO-MOJIEKYIISIPHOE yUEHUE.

Xumndeckas Gopmyrna. BaleHTHOCT, aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH IMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsT aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsIipHast Macca. MaccoBas JoJisl XMMHUYECKOT0 3JIEMEHTA B COCIUHEHUHU.

dusnueckre U XUMHUYECKHE SBICHHUS. XUMUYECKas peakinus W e€ MPU3HAKW. 3aKOH COXPaHEHHS MacChl BEHIECTB. XUMHUYeckue ypaBHeHUs. Kmaccudukarms
XUMUYECKUX PEaKIuil (COeIMHEHUS, Pa3IOKEHHUs, 3aMeILIeH s, 0OMEHa).

XUMHYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOU MOCYI0H, C paBWJIaMK paboThl B TabopaTopuuy U puémMamu obparieHus ¢ 1abopatopHbIM 000pyI0BaHHUEM;
M3y4YEHHUE U OnucaHue (PU3NYeCKnX CBOWCTB 00pa3lioB HEOPraHWYECKHUX BEIEeCTB; HAOM0AeHHE (u3nUecKuX (IIJIaBIeHUE BOCKA, TastHUE JIb/Ia, PAaCTUPAHHUE caxapa B
CTYIIKe, KUTICHUE W KOHJCHCAIUS BOJBI) M XUMHUYECKHX (TOPCHHE CBEYH, NMPOKaJIMBaHWE MEIHOW TMPOBOJIOKH, B3aMMOCHCTBHE Mella C KHCIOTOHN) SIBICHU,
HaAOJTIO/IEHUE W ONMCaHUE MTPU3HAKOB MPOTEKAHUS XUMUYECKUX PeaKIuid (pas3oKeHHe caxapa, B3aMMOICHCTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHHe



rugpokcuna Meau(Il) npu HarpeBanum, B3aumojelcTBue xenesa ¢ pactBopoM conu Mmeau(Il)); usydenue cnocoOoB pasneneHust cMecell (C MOMOILIbIO MarHuTa,
¢upTpOBaHME, BRITAPUBAHKE, TUCTUIUIALM, XpoMaTorpadus), IpoBeIeHHE OUYMCTKH OBAPEHHOW COJIM; HAOII0ACHHE U OTIMCAHKUE PE3Y/IbTATOB IPOBEICHHS OTIbITA,
WUTIOCTPUPYIOILEr0 3aKOH COXPAHEHUS MacChl; CO3/1aHUE MOJENIEH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BasxHeiinue npeacraBuTe] M HEOPraHMYEeCKUX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucinopox — snemeHT u npocTtoe BeniecTBo. HaxoxaeHnue Kuciopoa B mpupojie, GU3HUecKue U XMMUYEeCKHe CBOMCTBA
(peaxuu ropenust). Oxcunsl. [Ipumenenune kucnoponaa. CrocoObl MOMyYeHUsT KHCIOPOAA B JIAOOPATOPHH U MPOMBIIIIEHHOCTH. KpyroBopoT Kuciopoaa B pUpoze.
O30H — amtoTpornHas MoAU(UKAIHS KHCIOPOAA.

TemnoBoit >PPeKT XUMUUECKONW peakIy, TEPMOXUMHUYECKHE YpPaBHEHHS, 9K30- U SHAOTEPMHUECKUE peakuuu. TOIINBO: yroyiib U MeTaH. 3arps3HeHHue BO3IyXa,
yCUJIEHHE TTAapHUKOBOTO 3¢ deKTa, pa3pylIeHne 030HOBOTO CJIOSL.

Bogopon — anemenT u mpoctoe BemecTBo. Haxoxaenne Boiopoaa B nmpupoe, Gu3ndeckue 1 XMMUIECKHe CBOMCTBA, MPUMEHEHHE, ClIOcOo0bI morydeHus. Kucnots u
COJIN.

KonnuectBo BemmectBa. Mosb. MosnsipHast Macca. 3akoH ABoraipo. MossipHblii 00bEM ra30B. Pacyérsl 1o XMMHYECKUM YPaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Bona kak pactBopurens. PactBopsl. HacbllieHHBIE M HEHACBIILEHHBIE pacTBOPBL. PacTBOpUMOCTE BewecTB B Boae. MaccoBast 1o
BELIECTBA B pacTBOpe. XUMUYECKUE CBOWCTBA BOoAbl. OCHOBaHUA. Posib pacTBOPOB B IIPHUPOJE U B JKU3HU 4esloBeKa. KpyroBopoT BoAbl B MpUpPOJE. 3arpsa3HEHUE
NpUpOHBIX BoA. OXpaHa ¥ OUYMCTKA IPUPOJHBIX BOI.

Knaccugpukanust Heopranmueckux coenuHeHuid. Oxcuasl. Kiaccudukamms OxcumoB: coneoOpasyromue (OCHOBHBIE, KHCIOTHBIC, aM{QOTepHbIE) U
HeconeoOpasyromue. Homenknatypa okcuaoB (MexIyHapoHas U TpuBHalibHas ). Pu3ndeckue U XMMUYECKHe CBOMCTBa OKCUIOB. [lomyueHre okcuaos.

OcnoBanus. Kimaccudukanys ocHOBaHUH: MIENOYM U HEPACTBOPUMBIE OCHOBaHMs. HoMeHKIaTypa ocHOBaHMIA (MEeXAyHapoaHas U TpuBHanbHas). Ousndeckue u
XUMHUYECKHE CBOMCTBA OCHOBaHMM. [lonyueHue ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucnor. HomeHknatypa Kucior (MeXIyHapoaHas W TpuBUaibHas). OU3NUecKkue U XMMUYECKHUE CBOWCTBA KUCIOT. P akTMUBHOCTH
metauioB H. H. bekerosa. [lonyuenue kucnor.

Comu. HomeHkaTypa coseii (MexXIyHapoHas ¥ TpuBHaibHas ). Duzndeckue U XuMUYeCcKre cBoicTBa coneil. [lomydenue comeii.

I'eneTnueckast cBA3b MEXIy KiIacCaMi HEOPTaHUUECKUX COEIMHEHHH.

XUMHUYECKUH HKCIIEPUMEHT: KauyeCTBEHHOE ONpeeTIeHHEe COJAEpKaHHWs KUCIIOpoJa B BO3/AyXe; IMOJyuyeHHE, cOOMpaHue, PacHo3HAaBaHHE M H3yuY€HHE CBOMCTB
KHCJIOPO/ia; HAOMI0JCHNEe B3aUMOJICHCTBHS BEIIECTB C KHCJIOPOJOM M YCJIOBHS BO3HHMKHOBEHHS M MPEKPAILICHUS TOpeHus (Moxkapa); 03HaKOMJIEHHE ¢ o0pa3maMu
OKCHJIOB M OIIFICAHUE UX CBOWCTB; MOJIyuYeHHEe, COOMpaHue, paclio3HaBaHUE M N3yUeHHe CBOWCTB BOAOPOAa (TopeHne); B3auMoieicTBHEe Boopoaa ¢ okcuaoM menu(Il)
(BO3MOKHO MCIIOJIB30BAHUE BUAEOMATEPUAIOB); HAOMIOJEHHE 0Opa3lOB BELIECTB KOIMYECTBOM | MOJIb; UCCIEIOBaHHE OCOOEHHOCTEM pacTBOPEHUs BEILECTB C
pa3IUYHOM PaCTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOH [0l paCTBOPEHHOIO BELIECTBA; B3AaUMOAECHCTBHIE BOIbI C METAJUIAMU (HATPUEM
U KanbLueM) (BO3MOXKHO HCIOJIBb30BAaHUE BHUEOMATEPHAJIOB); ONPEAEICHUE PACTBOPOB KUCIIOT U ILENOYEH C MOMOILBIO MHAMKATOPOB; UCCIENOBaHHE O0pas3loB
HEOPraHMYECKUX BEILECTB Pa3IMYHbIX KJIACCOB; HAOIIOJCHUE U3MEHEHUS OKPACKH MHAMKATOPOB B PACTBOpPAX KUCIIOT U IIEI04YeH; U3yueHHEe B3aUMOACHCTBHSI OKCUA
meau(Il) ¢ pacTBOpoM cepHOM KHUCIOTHI, KUCIOT ¢ METaJlJIaMU, PEaKLMi HeHTpaln3aluu; MOJTy4YeHUE HEpaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO MeTajula
JPYTUM U3 PacTBOpA COJIM; pellIeHHe SIKCIIEPUMEHTANIbHBIX 33]a4 10 TeMe «BaxHeliue Ki1accsl HEOPraHM4eCKUX COSAMHEHUIN».
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Mepuoguuecknii 3axkon u Ilepuoamueckass cucrema xumudecknx 3IjaemeHtoB JI. WU. MenneneeBa. CTpoeHue aTroMoB. XUMHYECKasl CBS3b.
OKuCINTEIBHO-BOCCTAHOBUTEIbHbIE PEaKIIUH
[lepBble MOMBITKH KIACCU(PHUKAINNA XUMUYECKUX 3JeMeHTOB. [IoHATHE O rpynmax CXOIHBIX 3JEMEHTOB (IIEJIOYHBIE W HIETOYHO3EMENbHBIE METAJUIbl, TaJOTeHBI,
MHEPTHBIE ra3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM(pOTepHbIe OKCUABI U THAPOKCHIBI.
[Tepuoanueckuii 3akoH. [lepronnyeckas cuctema xumudeckux ameMeHToB JI. M. MenneneeBa. Koporkoneproanast u mymHHONIE proaHas ¢hopMsel [leproandeckoii
cHUCTeMBI XuMU4eckux 31emMeHToB /. . Menneneea. [lepuonast 1 rpymmsl. @U3NYECKHU CMBICT HOPAIKOBOTO HOMEpPa, HOMEPOB MEpUOAa U TPYIIIBI dJIEMEHTA.
Crpoenue atomoB. CocTaB aTOMHBIX siziep. M3otonbl. DnekTpoHbl. CTpOSHHE MIEKTPOHHBIX 000I09eK aTOMOB MEepBhIX 20 XUMUYECKUX J1eMeHTOB [lepromuaeckoit
cuctemsl [{. 1. MenneneeBa. XapakTepuCTHKAa XUMHUYECKOTO 3JIEMEHTA MO ero noyioxkeHuto B [lepuonnueckoit cucreme J[. 1. Menneneena.
3aKOHOMepHOCTI/I HN3MCHCHHA paJjuyCa aTOMOB XUMHYCCKHUX JBJICMCHTOB, MCTAJUIMYCCKUX W HEMCETAJUIMYCCKUX CBOMCTB IIO rpynmnaM " Imnepuoaam. 3HaueHHne
Ilepuoanueckoro 3akoHa 1 [lepruoarueckoi cUCTEMbl XUMUYECKUX 2JIEMEHTOB ISl pa3BUTHs HayKu U npakTuku. J[. 1. MenneneeB — yuéHblil U rpaskJaHUH.
Xumudaeckas cBsa3b. KoBajieHTHas (HOJ’IHpHaH n HeHOJBIpHaH) CBA3b. SHGKTPOOTpHHaTeJII)HOCTB XUMHYECKHX 3J1eMeHTOB. loHHAas CBSI3E.
Crenens okucnenuss. OKUCINTEIFHO-BOCCTAHOBUTCIIBHEIC peaknuu. Hpoueccm OKHCJICHHS U BOCCTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.
XUMUYECKUN IKCIIEPUMEHT: M3y4YeHHE OOpa3IOB BEIIECTB METAJUIOB M HEMETAJUIOB; B3aMMOJCWCTBHE THUAPOKCHIA IMHKA C PAaCTBOpPAMHU KHUCIOT U HIENIOYeH;
MIPOBEJICHUE ONBITOB, MJUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOpeHHE, PEAKINH Pa3I0KESHHS, COCTUHEHHS).
MesknpeaMeTHbIE CBSI3U
Peanuzanus MeXIIpeIMETHBIX CBS3EH MPHU M3YYCHUU XMMHUU B 8 KJIaCCe OCYLIECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIMIMX €CTeCTBEHHO-HAYYHBIX MOHSATHIA, TaK U
MOHSTUH, SIBJISIFOIIUXCS CHCTEMHBIMHU JUIS OTJIEIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.
OOuire ecTeCTBEHHO-HAYYHbIC TIOHATHS: HaAYYHBIH (PAaKT, TUIOTE3a, TEOPUS, 3aKOH, aHAJIU3, CUHTE3, KiIacCu(UKaLUs, TePUOJUIHOCTh, HAOIOICHHE, SKCIICPUMEHT,
MOJIETUPOBAHUE, U3MEPEHHE, MOJIENb, SIBJICHUE.
®dusuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, M30TOMbI, PaJHOAKTUBHOCTb, MOJIEKYJIA, IEKTPUUYECKUI 3apsijl, BELIECTBO, TENO, 00BEM,
arperaTHoe COCTOSTHUE BEIECTBA, ra3, GU3NYeCKre BETMIUHBI, MHHUIIBI H3MEPEHHUs, KOCMOC, TIaHeThl, 3BE3/1b1, COJHIIE.
buonorus: porocunres, nprxanue, buocdepa.
I'eorpadusi: armocdepa, rugpocdepa, MUHEPAIbI, TOPHBIE TIOPOJIBL, TIOJIE3HBIE UCKOMAEMbIE, TOTIITMBO, BOJHBIE PECYPCHI.

9 KJiacce

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akon. Ilepmoanueckas cuctema xumudeckux snemeHToB J[. WM. MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOWCTB
XMMHUUYECKUX DIJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, KM, KalbliMs U UX COCIWHEHUI B COOTBETCTBUHU C MOJIOXKEHHUEM 3JIeMEHTOB B Ilepuoguueckoil cucteme u
CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUABl XUMUYECKON CBA3U. THIBI KPUCTAITUYECKUX PEIIETOK, 3aBUCUMOCThH CBOMCTB BEIIECTBA OT THIIA KPUCTAIMYECKON PEIIETKH W BHJIA
XMMHYECKOM CBS3M.

Krnaccudukarus m HOMEHKIaTypa HEOPTraHMYECKHX BEIMIECTB (MEXIyHApOIHAs M TPUBUAIbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3TMYHBIM
KJIacCaM HEOPTaHWYECKUX COCTMHEHUM, TEHETUYECKAS CBA3b HEOPTraHWYECKUX BEIIECTB.
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Knaccugukanust XuMU4ecKUX peakiuii 10 pa3IMYHbIM IIpU3HAKaM (110 YKCIIy ¥ COCTaBYy yYacTBYIOIUX B PEAaKLUH BELIECTB, 110 TEIIIOBOMY 3(p(deKTy, 10 N3MEHEHUIO
CTeNeHell OKUCIEHHUs] XUMHUYECKHUX JIEMEHTOB, 110 00paTUMOCTH, 110 YYaCTHIO KaTaau3aTropa). OK30 - U 3HAOTEPMUYECKHE PEeaKIMU, TEPMOXUMHUECKUE YPAaBHEHUS.
[TonsTue o ckopocTu xumuyeckoil peakuuu. [lonsTue 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUUECKHUX peakuusaX. IIoHATHE 0 TOMOTEHHBIX U F€TepOr€éHHbIX PEaKIUsIX.
ITonsTHE O XMMHYECKOM paBHOBeCUH. DAKTOPBI, BAUAIOLIME HA CKOPOCTh XMMUYECKOM PEaKLINU U MOJI0KEHNE XUMUYECKOTO PABHOBECHS.
OKHCIUTEbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  3JEKTPOHHBIH  OajaHC  OKHMCIUTEIbHO-BOCCTAHOBUTENBHOH  peakumu.  CocTaBlI€HHE  ypaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI C HCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPONUTUYECKON AMCCOLMALMU. DNEKTPOIUTHI U HE- JJIEKTPONNTBI. KaTHOHBI, aHMOHBL. MeXaHM3M IHMCCOLMALMH BEILIECTB C Pa3IMYHBIMM BHAAMHU
xumuueckoii cBsa3u. CreneHp quccouuanuy. CUIbHbIE U C1a0ble JIEKTPOJIUTHI.

Peakiuu HOHHOTO OOMEHa. Y CIIOBUSI IPOTEKAHUS PEaKLIUii HOHHOI'O 0OMeHa, MOJIHbIE M COKpAILEHHbIE MOHHbIE ypaBHEHUs peakuuil. CBoicTBa KMCIOT, OCHOBAHUH U
coJjiel B CBeTe MpeACTaBIeHUH 00 3IeKTpoIuTHYecKol nucconuanui. KadecTBeHHble peakiiuy Ha HoHBL. [IoHsATHE O rHapOIN3e Conel.

XUMHUECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ MOJAEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX BELIECTB — METAUIOB M HeMeTasuloB (rpadura u anmasa),
CJIO)KHBIX BEIECTB (XJOpUIa HATpHs); UCCIEIOBAaHME 3aBUCHUMOCTH CKOPOCTH XMMHYECKON pEaKkUMU OT BO3JCHCTBHS pa3lM4HbIX (PAKTOPOB; HCCIIEIOBAHUE
3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, MIPOIecca AUCCOLHUAIMN KUCIIOT, 1esioueil 1 coielt (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPHAIIOB); IPOBEIEHHE ONBITOB,
WITIOCTPUPYIOIUX IPU3HAKU MPOTEKaHUs peakluii MOHHOro oOMeHa (oOpa3oBaHME OCajlka, BbIAEICHHE raza, 0Opa3oBaHUE BObI); OMNBITOB, WJUIIOCTPUPYIOLIUX
IPUMEPBI OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUN (TOpeHHe, peakUUH pa3IOkKEeHUs, COCOUHEHUs); PaclO3HAaBaHHE HEOPraHMYECKHX BELIECTB C IOMOIIBIO
KayeCTBEHHBIX PEAKLUI Ha HOHBI; PELICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerayuibl 1 MX coeiMHEHUS

OO1mas xapakTeprcTHKa ragoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE cTeneHN oKuciaeHus. CTpoeHne u Gu3nuecKre CBONCTBA MPOCTHIX BEIECTB —
rajJjoreHoB. XMMHUYECKHE CBOMCTBA HAa IpUMepe XJiopa (B3aUMOJCHCTBUE C METAJUIAMH, HEMETAJUIaMy, 1iea049aMu). Xioposoaopoa. ConsHas KMCI0Ta, XUMUYECKHE
CBOICTBA, NOJIy4YeHUE, NpUMeHeHue. [lelicTBue Xjiopa U XJIOPOBOAOPO1a HA OPraHU3M uelloBeKka. BaxHelme XI0puasl 1 UX HaX0KACHUE B IPUPOJIE.

O6mas xapakrepuctuka meMeHToB VIA-rpymmel. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIE CTENICHH OKUCIICHHUS.

Crpoenue u (puznyeckre CBONCTBA MPOCTHIX BEIECTB — KHUCIOPOAA U Cepbl. AJJIOTPONHbIE MOAM(DUKALMN KUCIOPOIa U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBoiopo, CTpoeHue, pu3nuecKkue U XuMudeckue cBoiicTBa. OKCHIBI Cepbl Kak MPeACTaBUTEIN KUCIOTHBIX OKCHI0B. CepHas KHCIIoTa, (PU3NYeCKHe U XMMUYECKHe
CBOICTBa (00IIME KaK MPEACTABUTEINS Klacca KUCIOT U crierupudeckue). XUMAYECKUE PEaKIiy, JIeKAIIME B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOydeHUs] CEpHON
kucioTsl. [Ipumenenne. Coim cepHOM KUCIIOTHI, KAYeCTBEHHAsI peakuys Ha cyabgar-noH. HaxoxaeHnue cepsl U e€ COeMHEHUH B Iprupoae. XUMUYECKOe 3arpsisHEHNe
OKpY>KaroIei cpesibl COSJMHEHMSIMU Cephl (KUCIOTHBIE 10XKIH, 3arpsI3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLCHHUS.

OOmias xapakTepucTuKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHsI AaTOMOB, XapAKTEPHbIE CTEIIEHU OKUCIICHUSL.

A30T, pacnpocTpaHeHHe B Ipupoze, (puzndeckue U Xxumuueckue cBoiictBa. KpyroBopor azora B mpupoje. AMMuUak, ero (pusnyeckue U XMMHUYECKHE CBOWCTBA,
noay4eHue u npuMeHeHue. Coau aMMOHUS, UX (pU3nYecKre U XUMUUECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas: peakliusl Ha HOHbl aMMOHUS. A30THas KUCIIOTa, €€
HoJay4eHue, pusnyeckrue U XMMUYECKUEe CBOMCTBA (0OIIME Kak MPEeACTaBUTENs Kiacca KUCIOT U cneundudeckue). Vcnonb3oBaHue HUTPATOB U cOJIEH aMMOHHUS B
KayecTBE MMHEPAIbHBIX yA00peHHH. XUMHUUYECKOE 3arpsi3HEHHE OKPYXKAIOLIeH Cpeabl COEAUHEHUSIMH a30Ta (KMCIOTHBIE JOXIHU, 3arpsI3HEHHUE BO3[yXa, MOYBHI U
BOJIOEMOB).
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®ocop, amnorponusie Moaupukanuu docdopa, pusnueckue u xummuueckue cBoiicrsa. Oxeun gochopa(V) u dpochopnas kucnora, GU3NUECKUe U XUMUUECKHE
CBOICTBa, moiy4yeHue. Mcnonp3oBanue Gpocdaror B kauecTBe MUHEPATIHHBIX YI0OpEHUH.

OO0mas xapakTepucTuka 351eMeHToB “A-rpymibl. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIE CTCTICHU OKHCIICHHS.

VYraepon, ammoTponHble MOAW(UKAINK, PACHPOCTPaHEHHE B MpUpoje, PU3UUECKHe M XMMUYeCKHe CBOMCTBa. Ancopbuums. KpyroBopoT yriepona B mpupoje.
Oxcunel yraepona, ux (pu3n4eckue U XMMUYECKHe CBOMCTBA, JICHCTBHE HA KHUBbIE OPTaHU3MBbI, IIOTy4YEHHE U MPUMEHEHHEe. DKOJIOTHYEeCKHUEe MTPOOIeMbl, CBSI3aHHBIE C
okcuaom yraepona(l'V); rumoTes3a ri00anbHOTO TOTEIUICHUS KIIMMAaTa; MapHUKOBBIN 3 dekT. YTroapHast KUCI0Ta U €€ cod, uX (PU3HYeCKrue M XUMUIECKUE CBOWCTBA,
nojy4yeHue u npumeHenue. KauectBenHas peakuus Ha KapOoHaT-HOHBL. Vcrions3oBaHne KapOOHATOB B OBITY, MEIUIMHE, IIPOMBIIIUIEHHOCTH U CETILCKOM XO3SHCTBE.

[TepBoHayanbHbIE TOHATHS 00 OPraHMUYECKUX BEIIECTBAX KAK O COCMHEHUX yriepoa (MeTaH, 3TaH, 3TUIIEH, alleTHIICH, 3TaHOJ, TIULIEPHH, YKCyCHas KucioTa). Ux
COCTaB ¥ XUMHUUecKoe crpoeHue. [TonsaTue o Onoaoruyecku BaKHbIX BEIECTBAX: KHUpaxX, OeIKax, yriIeBo1ax — U UX POJIU B )KU3HU YeIoBeka. MarepuanbHOe €TUHCTBO
OpPraHMYECKUX U HEOPTaHUUECKUX COEAMHEHHH.

KpemHuii, ero ¢pusnueckue u XMMU4eCKHUe CBOICTBa, oTy4yeHue u npuMeHenne. CoeuHeHus: KpeMHuUs B ipupoe. Obuue npeacrasieHus oo okcue kpeMHus(I'Y)
U KpeMHUeBoH kucinoTe. CHIMKAThI, UX UCIOJIb30BAHUE B OBITY, MEHUILIMHE, IPOMBIIUICHHOCTH. BaxkHelne cTpouTebHble MaTepHuaibl: KepaMuKa, CTEKIIO, LIEMEHT,
0eToH, xene300eToH. IIpoGieMbl 6€3011aCHOTO UCIOIb30BAHUS CTPOUTEIBHBIX MATEPHUAJIOB B IIOBCEIHEBHOM JKU3HHU.

XUMHUECKUI IKCIIEPUMEHT: N3ydyeHHe 00pa3l0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI; IPOBEIEHUE KaUeCTBEHHBIX peaKkIMi Ha XJIOPUI-UOHBI U
HaOJI0IeHUE MPU3HAKOB MX MPOTEKAHMS; OIBITHI, OTpa)karouue (U3NYecKue M XMMUYECKHE CBOMCTBA TaJOr€HOB W MX COCIUHEHUI (BO3MOXHO HCIOJIb30BaHHE
BUIEOMATEPHAJIOB); O3HAKOMJICHHE C O0paslamMH XJOPHIOB (raJOTeHHUJIOB); O3HAKOMIICHHE C O0paslaMH cepbl M € COeAMHEHHSAMHU (BO3MOXKHO HCIIOIB30BaHHE
BUIEOMATEpHAIOB); HaOMIOJeHHe TMporecca OOyriMBaHHUs caxapa MOJ JACHCTBHEM KOHIICHTPUPOBAHHON CEpHOM KHCIIOTHI; W3y4eHHE XHMHUYECKHX CBOMCTB
pa30aBIeHHON CEpHON KUCIOTHI, MPOBEICHNE KAaYECTBEHHON PEaKIWu Ha CyiIb(aT-uOH M HAONIIOJCHUE MpPHU3HAKa €€ MPOTeKaHHs; O3HAKOMIICHHE ¢ (PH3MYECKHUMU
cBOWCTBaMH a30Ta, (ocdopa u UX coeAMHEHHH (BO3MOMKHO HCIIOIB30BAaHME BHICOMATEpUANIOB), 0Opa3laMu a30THBIX U (OCPOpHBIX yHOOpEHHH; IMOTydYeHHE,
coOupaHue, pacro3HaBaHUE M HM3YYCHHUE CBOWCTB aMMHAaKa; MPOBEJCHHWE KAYECTBEHHBIX PEaKIMi HA MOH aMMOHHMA M (ocdarT-uOH W H3ydeHHE MPH3HAKOB HMX
MIPOTEKAHMUs, B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHCIIOTHI C ME/IbIO (BO3MOXKHO HCIIOJIb30BaHNE BUACOMATEPHAJIOB); N3yUYEHHE MO/IE el KPUCTATMYECKIX
peméTok anmasa, rpadura, QynuepeHa; 03HAKOMIIEHHE C IPOLIECCOM aJCcOpOLUHM pacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YITIEM M yCTPOIHCTBOM HPOTHBOTrasa;
NoJy4eHue, coOupaHue, pacro3HaBaHWEe M W3YyY€HHE CBOMCTB YIVIEKHUCIIOTO ra3a; MpOBEICHHE Ka4eCTBEHHBIX Peakluil Ha KapOOHAT- M CHIMKAT-HOHBI U M3y4YEeHUE
MIPU3HAKOB MX MPOTEKaHMS; 03HAKOMIJIEHHE C TIPOIYKIMEN CUIMKATHOW MPOMBIIIIIEHHOCTH; pellIeHHEe SKCIIEPUMEHTANIBHBIX 3a71a4 10 TeMe «BakHelnue HeMeTauisl 1
UX COEMHEHUS.

MeTajibl M MX COeITHHEHMS

OOm1ast xapaKTepUCTHKA XUMUYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU UX N0J10keHus B [lepuoandeckoii cucreme xumudeckux 3nementos J. M. Menneneesa
u crpoeHust atoMoB. CTpoeHue MeTaioB. Merannuueckas CBA3b U METANIMUECKasl KPUCTAJUINYECKash pPelIETKa. DJIEKTPOXUMHUUECKUI psii HANpsKEHUH METalIoB.
dusnueckre U XUMHUYECKUE CBOHCTBAa MeTamuioB. OOLue crnocoObl MosydeHus MeTauioB. [IoHATHE O KOppO3MHM METalsIOB, OCHOBHBIE CIOCOOBI 3aLUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyryH, TIOPATIOMUHAN, OPOH32) U UX IPUMEHEHHE B OBITY U POMBIIILICHHOCTH.

[lenounsle Metambl: nonoxenue B Ilepuonuueckoit cucreme xumuueckux snemeHtoB J. M. MenneneeBa; cTpoeHHe MX aTOMOB; HaX0XKJIEHHE B IPHUPOJE.
dusnyeckre 1 XUMHUUYECKHE CBOMCTBA (Ha MpUMepe HATpusl U Kanus). OKCHUIBI U THAPOKCHUIBI HATPUS U Kanus. [[puMEeHeHHe MIeT0YHBIX METAIOB M UX COSAMHEHHIA.
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[lenoyHo3emenbHBIE METAUIBI MAarHUKA M KajdbLui: mojiokeHue B Ilepuoanueckoil cucreme xumuyeckux sneMeHToB . M. MeHnneneeBa; cTpoeHHE UX aTOMOB;
HaxoKJeHue B mpupoze. Guzndeckre U XMMUYECKHE CBOMCTBA MarHus U Kanblus. BaxxHelinme coeqnHeHns Kanbuus (OKCUI, TUAPOKCUI, cOH ). JKECTKOCTH BOBI U
CHIOCOOBI €€ yCTpaHCHHS.

Amomunuii: nonoxenue B [lepuoanueckoit cucteme xumuueckux sneMeHToB J[. M. MenpaeneeBa; cTpoeHue aToma; HaxoXKJeHUE B mpupoje. duszmueckue u
XMMUYECKHEe CBOMCTBA AMIOMUHUS. AM(OTEpHBIE CBOHCTBA OKCHJIA M THAPOKCHIA aTFOMUHHUS.

Kenezo: monoxenue B [leproguueckoit cucreme xumuueckux anemeHToB J[. 1. Menneneesa; crpoenne aroma; HaxoxaeHue B pupoie. Guznueckre u XuMuIecKkre
cBoiicTBa xene3a. Oxcuapl, Tuapokcuanl U conn xkeneza(ll) u xemeza(lll), mx cocras, CBOKWCTBA U MOTyYCHHUE.

XUMHYECKUI SKCHEPUMEHT: O3HAKOMIJIEHHE C O0pas3llaMi METaJUIOB M CIUIABOB, MX (M3WYECKUMHU CBOHCTBAMH; H3YYECHHE PE3yJbTaTOB KOPPO3UH METAJIOB
(BO3MO’KHO HCIOJIb30BaHUE BUIEOMATEPHAJIOB), OCOOEHHOCTEH B3aUMOIeHICTBUS OKCH/IA KaJIbIUS U HATPUS C BOJOMN (BO3MOKHO HCIIOJIb30BAaHHE BUIEOMATEPUAIIOB);
UCCIIeIOBaHUE CBOWCTB JKECTKOM BOJBI; IpoOlLlecCa TOPEHHUs >Keje3a B KHUCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEPHAJIOB); NPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEaKIUil Ha MOHBI (MarHus, KaJlbLus, allfOMUHUs, IMHKA, xKene3a(ll) u sxenesa(lll), menu(Il)); HabmroaeHne U onrucaHue MPOLECCOB OKPAIIMBAHUS
[JIaMCHU HOHAMH HATpusd, KaJlusd W KaJlbLUs (BO3MO)KHO HCITIOJIb30BAaHHUEC BI/II[COMaTepI/Ia.HOB); HCCIICAOBAHUEC aM(bOTCpHI)IX CBOMCTB TUAPOKCHUIA AJIFOMHUHHA U
TUAPOKCHUAA IUHKA, PECIICHUEC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEME «Baxneimme MeTaabl 1 UX COCIHUHCHUS.

XHMHA M OKPYKAKOLIAs cpeaa

HoBrle marepuanbl u TexHonoruu. BemectBa v mMaTepuasbl B MOBCEIHEBHOW JKM3HM 4e€lOBEKa. XUMMsS U 310poBbe. be3omacHoe MCHOIb30BaHUE BELIECTB U
XUMHMUYECKUX peakiuil B ObITy. [lepBas moMmomb Npyu XUMHYECKHX O0KOTrax M OTpaBieHHMsX. OCHOBBI 3KOJIOIMYECKOH I'paMOTHOCTH. XHMMHUYECKOE 3arps3HEHHE
OKpYy>Karolei cpensl (peenbHas gomycrumMas konnentpanus semects — [1/IK). Ponb xuMuu B perieHnn 3K0I0rH4ecKuX mpoodIiem.

[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOOB (YTOJib, IPUPOIHBIN a3, HE(PTH), MPOAYKTHI X MEPepabOTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH.

XHUMUYECKUI KCIIEPUMEHT: U3ydeHHE 00pa3L0B MAaTEPHAIOB (CTEKIIO, CINIAaBbI METAJIOB, MOJIMMEPHBIE MAaTEPHAIIbI).

MesknpeaMeTHbIE CBSI3U

Peanmamm MCKIIPCIMETHBIX CBs3eH IIpu U3YyUCHNU XUMUU B 9 xiacce OCYIIECTBIIACTCA YCPE3 UCITOJIb30BAHNUEC KAK O6HII/IX C€CTCCTBCHHO-HAY4YHbIX HOHSITPIf/i, TaK "
HOHSITPII;'I, ABJIAKOINUXCA CUCTCMHBIMU UIA OTACJIBHBIX MNPCAMCETOB €CTECTBCHHO-HAYYHOI'O IUKJIA. Peanmaunsl MCXKIIPCAMETHBIX CBsA3eH Ipu U3y4€HUHU XUMHU B 9
KJIaCC€ OCYHICCTBIISICTCA UCPE3 UCIIOJIB30BAHNUEC KAK 06HII/IX €CTCCTBCHHO-HAYYHbIX HOHSITI/IP'I, TaK 1 HOHSITPII;'I, ABJIAOINHUXCA CUCTEMHBIMU UIA OTACJIBHBIX IPEAMETOB
€CTECTBEHHO-HAyYHOT'0 LIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHSATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJN3, CHHTE3, KIacCU(UKAINSA, TIEPUOTMIHOCTH, HAOIIOICHIE, IKCIICPUMEHT,
MOJICINPOBAHNE, U3MEPEHNE, MO/IENb, SIBIICHUE, TAPHUKOBBIN 3()(heKT, TEXHOJIOTHsI, MATepHAIIBI.

®u3nka: MaTeEPUsi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOMNBI, PAIHOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUH 3apsij, IPOBOJHUKH, ITOJIYIIPOBOIHUKH,
JTUDJIEKTPUKHU, (OTO3JEMEHT, BEUIECTBO, TEIO, 00BbEM, arperaTHOe COCTOSHUE BEIIECTBa, ra3, pacTBOP, PAaCTBOPUMOCTb, KPUCTAJUIMYECKAsh PEIIETKA, CILIaBbl,
(u3nyecKue BeIUNYUHbI, €IUHUIBI U3MEPEHUS, KOCMHUUYECKOE MPOCTPAHCTBO, MIIAHETHI, 3BE3/1bl, CoHIIE.

Buonorus: porocuntes, apixanue, Ouocdepa, 3IKocUcTEMA, MUHEPATIbHBIE YIOOPEHHSI, MUKPO3JIEMEHThI, MAKPO3JIEMEHTbI, TUTATEIIbHbIE BEILIECTRA.

I'eorpadus: atmocdepa, runpochepa, MUHEpabl, TOPHBIE TOPObI, MOJIE3HbIE UCKOMAEMbIE, TOIITUBO, BOJAHBIE PECYPCHI.
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TEMATHYECKOE IIJIAHUPOBAHME 8 kiacc

Ne i/l

HaumeHoBaHue pa3/ies10B U TeM POrpamMMbl

Koanu
€CTBO
4acoB

Moayab «lIkoabHbIi yPok» (e TeIbHOCTh YYUTENs €
yueToM padoueii mporpaMMbl BOCTIMTAHUS)

JJ1eKTPOHHBIE
o0pa3oBaTeiibHbIE pecypchl

Pazjen 1. [lepBonavaibHble XuMuueckue nouATus (20 yacos)

- YCTAHOBJICHHWE JOBEPHUTEIBHBIX OTHOLUEHUM MEXY)|
yUUTEIeM U €ro  YYeHUKaMH,  CHOCOOCTBYIOIIMX

MO3UTUBHOMY BOCHIPHUATHIO y4yallUMHCS TpeOOBaHMHA U

HpOCI)6 yuurteis, IIPUBJICYCHUTIO nx BHUMAaHUA K|
00CyX/1aeMOl Ha ypoke HH(pOpMaLUH

- (opmHupoBaHNE OTBETCTBEHHOTO OTHOIIEHUS K YUEHHIO,

TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOUINXCS K CAaMOPa3BUTHIO

M caMOOOPa30BaHUIO HA OCHOBE MOTHBAIMU K OOYUCHHUIO U

IMO3HAHHIO

1.1. [Xumus — BaxkHas 00JIaCTh €CTECTBO3HAHHS U 5
MPaKTHYECKON JEATEIHHOCTH YSIOBEKa

1.2. |BemecTBa U XUMHUYECKHE PEAKIIUU 15

Pasnea 2. BaskHeiiune npeacraBuTe/ M HEOPraHHYECKUX
BenrecTB (30 yacos)

2.1. |Bo3ayx. Kucnopon. [Tonstue 06 okcumax 5

2.2. |Bomopon. [ToHsITHE O KMCIIOTaX M COJIAX 5

2.3. |[Komn4ecTBeHHBIC OTHOUICHHUS B XUMHH 4

2.4. Bopna. PactBopsl. [lonsTue 06 ocHOBaHUAX 5

2.5.  (OCHOBHBIE KJIACCHI HEOPIaHMYECKUX COEIUHEHUN 11

NPUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX (OpPM padOThI
YHalUXCSA: - WHTEIUIEKTYaldbHbIX WUIP, CTUMYJIUPYIOLINX

Pasznen 3. Ilepnoauyeckuii 3axkon u Ilepuoanyeckas cucremal
xumudeckux djiemMenToB I. U. MenneneeBa. CTpoeHue aToMOB.

MO3HABATCJIbHYIO MOTHBALUIO IKOJIbHUKOB
Q)OpMHpOBaHI/IC KOMMYHHKaTHBHOf/'I KOMIICTCHTHOCTH B
O6IJ_I€HI/II/I U COTPYAHUUICCTBC CO CBEPCTHUKAMU

https://resh.edu.ru/subiect/29/8/

Xumnyeckasi cBsi3b. OKHCJIHTEIbHO- BOCCTAHOBHTEIbHBIE bopmupoBae LETOCTHOTO MHPOBO33PEHHS,
peaxunu (15 4acos) COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
3.1. [Mepuoamueckmii 3akoH u Ilepuoandeckas 7 11 OGILECTBEHHOI IPAKTHKH
cucteMa  XuMH4eckumx  onmementos I M. - pa3sBUTHE MOPAJIBHOTO CO3HAHHS W KOMIIETEHTHOCTH B
Menzeneesa. CtpoeHue aToma [pEIICHNH MOpPAJBbHBIX TPOOJIEM HA OCHOBE JIMYHOCTHOTO
3.2.  [Xumwuueckas CBSI3b. OKuCINTENHHOA 8 BEIOOpA
BOCCTAHOBHUTCJIBHBIC PCAKIINN - TPUBJICYCHUE BHHUMAHUA IIKOJIHHUKOB K IIEHHOCTHOMY)
ACTIEKTY M3Y4YaeMbIX Ha YpOKax SIBJICHHUH, OpraHMu3alus HX
paboThl C TMOJIyyaeMOW Ha YpOKE COLHUAIbHO 3HAYMMOU
nH(popManuei
PesepBHOE Bpemst 3
O01ee KOJIUYECTBO YaCOB 10 IPOrpamMMme 68
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9 kJiacc

Nen/m  HammenoBanue pa3znesnoB u Tem nporpammsel | Kooy (Moayab «lllkosbHblil ypoxk» (eATeIbHOCTH YUUTEA C DJIeKTPOHHBbIE
€CTBO y4yeToM padoyeii mporpaMMbl BOCIIMTAHUA) o0pa3oBaTeiibHbIE pecypchl
4acoB

Paszjen 1. BemecTBo u xumuyeckue peakuuu (17 4acos) - mOOYKIEHHe INKOJIbHUKOB CoOMoiaTh Ha ypoke| Nttps://resh.edu.ru/subiect/29/9/

1.1. [ToBTOpeHHe u yriayOieHHe 3HaHHWH OCHOBHBIX 5 OOIIETIPUHATHIE HOPMBI MOBEICHHS, MPaBHia OOIIEHHUS CO

pa3zenos Kypca 8 Kiacca cTapmuMH (YIUTEISIMHU) U CBEPCTHUKAMU (IIIKOJILHUKAMHU),

1.2. OCHOBHBIE ~ 3aKOHOMEPHOCTH  XMMHYECKHUX 4 NPUHIAIIBL Y4eOHON JUCIMILIMHBL M CAMOOPTaHH3aLUN

peakuuii - OCBOCHHME COLMAIBHBIX HOPM, IPABUJI IOBEICHHS,

1.3. DIIEKTPOIUTHYCCKAS JICCOLIMALINS. 8 pomeil ¥ (OpM COLMANBHOM OKM3HM B TIpyNmax M

XMMHYECKHE PEAKIIMU B PACTBOPAX coobimecTBax 3
Pa3nen 2. Hemera/Libl H UX coeiuHenusi (24 yaca) - (GopmmpoBaHMe OCHOB OKONOTHYECKOH  KyIBTYphI

2.1. Oo0mas XapaKTepUCTUKA XUMHYECKHUX| 4 COOTBCTCTBYIOIICH COBPEMCHHOMY YPOBHIO

piemeHToB VIIA-rpynmel. ["anorenst PROTOTMACCKOTO MBIILICHIA

575 O6man ADAKTOPICTIKE S 5 - (QopMupOBaHHE OCO3HAHHOTO, YBAXKUTEIHHOTO H

B PaKTEp
s emenTos VIA-rpymmbr. Cepa i o€ coeHEHMS OOPO’KENATENIFHOTO OTHOWIEHHS K IPYTOMY YeJIOBEKY, ero
MHEHHIO, MUPOBO33PEHHIO
WCTIONb30BaHUE  BOCIHTATEIbHBIX  BO3MOXHOCTEH
2.3. O6mas XapaKTEePUCTUKA xumpaeckux| 7 cofepkaHus y4eOHOro MHpeaAMeTa depes3 JeMOHCTPALUIO
PIIEMEHTOB VA-TpYMNLL. A3oT, docdop u nx NeTAIM  NPUMEPOB  OTBETCTBEHHOTO,  TPaKAAHCKOTO
COCIMHEHHS T —
2.4. Obmas XapaKTepHCTHKa XUMHUHCCKNX 8 L (bopMUpOBaHWE LEHHOCTH 3J0POBOrO U 0E30MacHOro,
DIIEMEHTOB “A-TpymIibl. YTIepoa U KPeMHUH U 06paza KU3HH;
MX COCMHCHMS - YCBOEHHE TIpaBUII VIH/IUBHLYaILHOTO u
Paznen 3. Merajiabl u ux coenunenus (20 yacon) KOJUIEKTUBHOTO 0€3011acHOTO MOBEICHUS B UPE3BHIYAHBIX
3.1. O0mme CBOKCTBA METAJIIIOB 4 CUTYalHsIX, YTPOKAIOMINX )KU3HU U 3J0POBBIO JTIOJIEH
3.2. Baxxneiiime MeTamibl U UX COEUHEHUS 16
Paznen 4. Xumus u okpy:karwmas cpeaa (3 yaca)
4.1. BemecTBa u MaTepHaisl B )KU3HH YEJIOBEKA 3
PesepBHOE Bpemst 4
O0111ee KOJIHYECTBO YACOB 0 NporpaMme 68
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