IlosicHuTeEILHAS 3aMUCKA

Jlannasi paboyas mporpaMMa IpeJHa3HaueHa s U3y4eHus XuUMHH B §-9 kiaccax u
pa3paboTaHa B COOTBETCTBHH:

v’ ¢ tpeboBanusmu DeznepanbHoro [ ocymapcTBEHHOro 00pa30BaTENLHOIO CTaHIapTa
OCHOBHOTO 00111ero 00pa3oBaHus U cpenHero oodmero oopazosanus (naiee ®I'OC OO0
n ®rocC COO) Nel897 or 17.12.2010r. u Nel645 ot 29.12.2014r. ¢ yuerom
pacrpesielieHHBIX 10 KJlaccaM TPOBEPSeMBIX TpeOOBaHUI K pe3yabTaTaM OCBOCHHS
OCHOBHOTO 00IIero oOpa3oBaHHMsl W CpeAHEero oOIero oOpa3oBaHUS M DJIEMEHTOB
COJIep’KaHus, IPEJCTABICHHBIX B Y HUBEPCAILHOM KOIU(UKATOPE MO MPEAMETaM;

v ¢ yuérom KoHIenmn XuMHUIeCKOro 00pa3oBanusi, IPUHATON Ha BeepoccuiickoM chesne
YUHUTENIEeH XUMUU

v u  yrBepxkaéunoi Pemenuem Kosutermn MuHHCTEPCTBA NPOCBEIIEHUAS W HAYKH
Poccuiickoit ®eneparuum ot 24.12.2018 rona.

Ycerasom MOBY ITokposckas COILL;

C OCHOBHOM 00pa3oBaTeIbHOM MPOTPAaMMON OCHOBHOTO 0OIIEero oOpa3oBaHUS H
OCHOBHOM 00pa3zoBaTeNbHONW TPOTpaMMON cpemHero ooémero obOpazoBanusi MOBY
IToxposckas COILI;

¢ mporpammoii Boctiutanust MOBY Tlokposckas COLLI,

¢ pexkomenganusimMu MunucrepctBa IIpocBemenuss Poccuiickoii ®enepauuut 0T
06.08.2021 Ne CK-228/03 u Pocobpuamzopa ot 06.08.2021 Ne 01-169/08-01
«PexomeHnmanuu g cucteMbl oO0miero oO0pa3oBaHMsA IO OCHOBHBIM TMOJAXOJaM K
(dbopmupoBanuio rpaduka MPoBEACHUS OLIEHOUHBIX MPOLEAyp B 0011e00pa3oBaTeIbHBIX
opranuzarusax B 2021-2022 yqueOHOM roay»

MECTO YYEBHOT' O IPEJIMETA «XUMMUS» B YYHEBHOM IIJIAHE.

B cucreme oOmero oOpa3oBaHuss «XuUMHA» TpU3HAHA OO0SA3aTENbHBIM Y4EOHBIM
IIPEIMETOM, KOTOPbI BXOAMT B cOCTaB IpeaMeTHOH obnactu «EcTecTBeHHO-Hay4HbIE
IpeaMeTbl». YUeOHbIM IUIaHOM Ha e€ M3yuyeHue oTBeJeHO 136 yuyeOHBIX 4acoB — IO 2 4 B
HeZelno B 8 U 9 Kjaccax COOTBETCTBEHHO.

JUis KaXJI0To Kilacca IMpeAyCMOTPEHO pe3epBHOE yueOHOE BpeMsl, KOTOPOE€ MOKET ObITh
UCIOJb30BAHO  YYAaCTHMKaMU 00pa30BaTeNbHOrO Ipolecca B LeIIX  (HOPMUPOBAHUS
BapUAaTUBHOW COCTAaBJISIONIEH COAEp)KaHUS KOHKpPEeTHOH pabGoueit mporpammsel. Ilpu sTOM
oOsi3aTenbHasi (MHBapUaHTHas)) YacTh COJAEP)KaHUS IpeAMeTa, YCTAHOBJIEHHas NPUMEpPHOMN
paGoueli mporpaMMoi, U BpeMms, OTBOAMMOE Ha €€ H3ydyeHHe, JOJDKHBI ObITh COXPaHEHBI
IIOJHOCTBIO.

B crpykType mpumepHoil pabouell mporpamMMbl Hapsily € TMOSICHUTEIbHOM 3amMCKOM
BBIJICJIEHBI CIEYIOIINE pa3Jelbl: 6 IUIaHupyeMble pe3yilbTaThl OCBOEHHs y4eOHOTO HmpeaMera
«XUMUS» — JTUYHOCTHBIE, METAINpeIMETHbIE, IPEAMETHBIE; 6 co/epkaHue yd4eOHOro mpeaMera
«XuMHs» MO rojam oOy4yeHHs; 6 HpPHUMEpPHOE TeMaTH4YecKoe IUIaHMPOBAaHHE, B KOTOPOM
JNETAIU3UPOBAHO COJEpKAHUE KaKIOM KOHKPETHOM TEMBI, YKa3aHbl KOJIMYECTBO YAaCOB,
OTBOJIMMBIX Ha €€ WU3y4yeHHe, M OCHOBHBIE BHJIbl YUEOHOH JEATEIBHOCTH YYEHUKA,
¢dopmupyeMble MpU HU3YYEHUH TEMbl, MPHUBEIEH IMEpeYeHb JAEMOHCTpALUH, BBIOJHAEMBIX
yuuTelIeM, M MepedyeHb PEKOMEHIYeMbIX Ja0OpaTOpPHBIX OIBITOB M MPAKTUYECKUX pPadoT,
BBINIOJTHAEMBIX YYalIUMHUCS.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITIPEJIMETA
«XUMMUs» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSI.

JHUYHOCTHBIE PE3YJIBTATDBI

W3ydyeHne XuMuum B OCHOBHOM IIKOJI€ HANpPaBJIEHO Ha JOCTH)KEHHE OO0Yy4arolIMMMCS
JIMYHOCTHBIX, MCTANPCAMCTHBIX W MNPCAMCTHBLIX PC3YJILTATOB OCBOCHUA y‘-IC6HOF0 npeamMeTa.
JInuHOCTHBIE pPe3yaIbTaThl

JIMYHOCTHBIE pE3YJBTaThl OCBOEHHS MPOrPaMMBbl OCHOBHOTO o0O0ImIero o0Opa3oBaHUs
JOCTHUI'alOTCA B XO0€ O6y‘-IeHI/I$I XUMHHU B €AUHCTBEC y‘-IG6HOﬁ M BOCIIHUTATEIIFHOM JACATCIIbHOCTH
Opranuzanyg B COOTBETCTBHUM C TPAaJAULIUOHHBIMH POCCUMCKMMH COLIMOKYJIBTYPHBIMU U
AYXOBHO-HPAaBCTBECHHBIMU LCHHOCTAMH, NPHUHATBIMHU B O6IIICCTB€ npaBujiaMM W HOpMaMH
MOBEACHHUS M CIOCOOCTBYIOT IIpOIlECCaM CaMOIO3HAHUS, CaMOpa3BUTUS U COLMAIU3alUU
00yJaronuxcs.

JInuHOCTHBIE  pe3yibTaThl OTPAXKAOT CHOPMUPOBAHHOCTh, B TOM 4YMCIE B YacTH:
IIaTpuoTHYeCcKOro BOCIMTAHUSA

1)LIEeHHOCTHOTO OTHONIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY M HaydHOMY
HacJIeAu, INTOHMMaHHS 3HA4YCHHA XUMHYIECKOH HAayKHM B JXHU3HHU COBPEMCHHOTO O6H.[GCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGpOpMaIUel 0 MepefoBbIX JOCTUKEHHUSIX U OTKPBITUAX
MHPOBOM M OTEUECTBEHHOW XMMHHU, 3aUHTEPECOBAHHOCTH B HAay4YHBIX 3HaHHUSIX 00 YCTpOMHCTBE
MUpa 1 oOLIeCTBa;

I'paxmanckoro BoCnMTaHus

2) mpeincTaBieHHs O COLHUAIbHBIX HOpPMax M IPaBWIaX MEXJIMYHOCTHBIX OTHOUIEHMH B
KOJUICKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOH, y4eOHO-
HCCIIEI0BATENIbCKOM, TBOPUYECKON U JPYrHX BUJAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOM JI€ATEIbHOCTH IPU BBIIOJHEHUN Y4€OHBIX, ITO3HABATEJIbHBIX 3aJay, BHIIOJIHEHUU
XUMUYECKHUX IKCIIEPUMEHTOB, CO3/1aHUH YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
U B3aMMOIIOMOIIM B IIpoliecce ATOM Y4eOHOHM AeATEeNbHOCTH; TOTOBHOCTH OLIEHHBAaTh CBOE
MIOBEJICHUE U IOCTYNKHM CBOMX TOBapHIIEH € MO3UIMM HPAaBCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHUA NOCIEACTBUMA OCTYIIKOB;

IleHHOCTH HAY4YHOIO MO3HAHUSA

3) MUPOBO33PEHYECKUX MIPEACTABICHUN O BEL[ECTBE U XUMUYECKOH peakIiH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO pa3BU-THs HAYKU M COCTABJIIOLIMX OCHOBY JUI OHUMAaHUS CYIIHOCTU
Hay4YHOM KapTUHBI MUpA; NPEACTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS NMPHPOJIBL,
B3aMMOCBS35X UEJIOBEKa C NPUPOAHON cCpeaod, O poJM XUMUM B TO3HAHUM 3TUX
3aKOHOMEPHOCTEHH;

4) no3HaBaTENIbHBIX MOTHBOB, HAIpPABICHHBIX Ha IOJIyYCHHE HOBBIX 3HAHMM IO XUMUH,
HEOO0XOAUMBIX JUIsl 00BSICHEHUSI HAOII0JaeMbIX IIPOLIECCOB U SBJICHUIA;

5) mo3HaBarenbHOW, MH(OPMAIMOHHONM M YMUTATEIBCKOW KYJIbTYpbl, B TOM 4YHCJIE HABBIKOB
CaMOCTOSATEJIbHOW pabOThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOH JMTEPATypOH, IOCTYHHBIMHU
TEXHUYECKUMH CPeICTBAaMH HUH(OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYYEHHIO U IO3HAHMIO, JHOOO3HATEIbHOCTH, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON M HCCIENIOBATEIbCKOM AEATENbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310pOBbS

7) OCO3HAHMS ILIEHHOCTU H3HH, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBbIO, YCTAaHOBKH
Ha 3/I0pOBBIH 00pa3 >KU3HU, OCO3HAHMS TOCIEACTBUNH M HENPHUSATHS BPEIHBIX MPHUBBIYEK
(ynotpeOieHusi ajnkoroJisi, HApKOTUKOB, KypeHHs), HEOOXOIUMOCTH COONIOJCHHUS MPaBUI
0€30MaCHOCTH TNpH OOpaIleHUH C XUMHUYECKUMH BEIIEeCTBAMU B OBITY M peaJbHOU KHU3HH;
Tpynosoro Bocnuranus

8) mHTepeca K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U TpyJa pa3iuyHOIo poja, YBaK€HHE K
TpyLy MW pe3yiapTaTaM TpPYAOBOM JEATEIBHOCTA, B TOM 4YHCIE HAa OCHOBE IIPUMEHEHUs



NPEeJMETHBIX 3HAaHUM 10 XWUMHUH, OCO3HAHHOTO BbIOOpAa WHAWBUAYAJbHOW TPAaCKTOPUHU
NPOJOJDKEHUS 00pa3oBaHUsl C YY4ETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; ycHemHoW MmpodecCHOHATbHON JEATeNbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHH; TOTOBHOCTh aJalTUPOBATHCS B NMPO(ECCHOHANBHOU Ccpene;
IKOJIOTHYeCKOTr0 BOCIIUTAHUS

9) PKOJIOTUYECKH 11€JI€CO00Pa3HOr0 OTHOILIEHUS K MPUPOJIE KaK MCTOYHHMKY >KM3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAaHUs IIEHHOCTH 370pPOBOr0 U 0e30macHOoro olOpasza KHU3HHU,
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3MUECKOMY M MCHUXHYECKOMY 3/0POBBIO,
0CO3HAHMA IIEHHOCTH COOJIIOJICHUS TPaBUII 0€3011acHOTO MOBEACHUS MpU paboTe ¢ BEeIeCTBaMH,
a TaK)KE B CUTYalUsAX, YTPOKAIOIIKX 370POBbIO U KU3HU JIIOJIEH;

10) ctocoOHOCTH MPUMEHSThH 3HAHUS, OJydaeMble IPU U3YUYEHUU XUMUH, JUIS PELIeHUs 3a/1ad,
CBSA3aHHBIX C OKPYKAIOIIEH IPUPOTHOMN CPEIOH, MOBBIIICHHS YPOBHS 3KOJIOTHYECKON KYJIbTYpHI,
OCO3HAHHS TJOOANTbHOIO XapakTepa OSKOJOTWYECKUX MpoOieM U TMyTed UuX peleHus
IIOCPEJCTBOM METO/I0B XUMHUU;

11) »5KONOrMYECKOTO MBIIIJICHUS, YMEHHUS pPYKOBOJCTBOBATbCS KM B I103HABATEIbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJ/IbTATDBI

B COCTaBC MeTanpeleeTme pe3yJILTaTOB BBIACIIAOT 3HAYUMBIC IS0 q)OpMI/IPOBaHI/IH
MHPOBO33pEHHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUIN, TUNOTe3a, (akT, cUCTeMa,
MPOIIECC, AKCIEPUMEHT H Jp.), KOTOPbIE€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETax U MO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH IPEICTABICHUE O
[IETTIOCTHOW HAay4YHOW KapTWHE MHpA, U YHUBEpCAJbHbIE ydcOHBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISATHBHBIE), KOTOpbIE 00ecreuynBaroT (pOpMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY  TIJIJAHUPOBAHUIO U OCYIIECTBIICHUIO  y4eOHOW  JIeATEITHLHOCTH.
MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHS 00pa30BaTEIbHON MPOTPaMMBbI MO0 XHUMHHU OTPAKAIOT
OBJIaJICHHE YHUBEPCAIbHBIMH MMO3HABATEILHBIMU JEHCTBUAMH, B TOM YHUCJIE:

ba3zoBbIMH JJOTHYEeCKHMH AeHCTBHIMH

1) yMEHHEeM HCMOJb30BaTh MPUEMBI JIOTHYECKOTO MBIILUICHUS TP OCBOCHWUU 3HAHUM:
pacKpbhIBaTh CMBICT XUMHUYECKUX TIOHATHH  (BBIAEHATH MX XapaKTepHbIE IPU3HAKH,
YCTaHaBJIWBATh B3aUMOCBS3b C JPYTHMMH MOHSATHUSMHU), UCIIOIH30BATh MOHITHS I OOBSICHEHUS
OT/ACIbHBIX (AKTOB W SBJICHUH; BbIOMpATh OCHOBAHUS W KPUTEPHH IS KiIacCHUpUKAIIMH
XUMHUUYECKUX BELIECTB U XUMHUYECKUX PEAKIUN; yCTaHABIUBATh PUUYUHHO-CIICACTBECHHBIE CBS3U
MeXay 0OBEKTaMU U3YUEHUS; CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIC, IeyKTUBHbIC,
10 aHAJIOTUH); IeJIaTh BBIBOJIBI U 3aKITFOUCHUS;

2) yMeHHMeM TMpPUMEHATh B TMpollecce TNO3HAHWS MOHATHS  (IIpEAMETHBIE U
MeTanpeaMeTHbIC), CHMBOJMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B  XHUMHH,
peoOpa3oBhIBATh IMIMPOKO MPUMEHSIEMbIC B XUMHH MOJICIIbHBIC MPEACTABICHUS — XUMUYECKHUMA
3HAaK (CHMMBOJ 2JIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE XUMHUYECKON peakuuu — MpU
pelieHny y4eOHO-TI03HABATENbHBIX 33/1a4; C YIETOM 3TUX MOJICIbHBIX MPEICTABICHUN BISBIISTh
U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3y4aeMbIX 00BEKTOB — XMMHYECKHUX BEIIECTB U
XUMHUYECKUX PEaKIU; BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBEHHBIC CBS3H U
MPOTUBOPEUUS B M3Y4YaeMbIX MPOLIECCAX U SBICHUSAX; NMpeajaraTb KPUTEPUHU ISl BBISBICHHS
ATHX 3aKOHOMEPHOCTEH U MPOTUBOPEUHii; CAMOCTOATEIHHO BEIOMPATH CIOCO0 pelieHus: yaeOHoi
3amaud (CpaBHMBATh HECKOJIBKO BapHAHTOB peEIICHHs, BbIOMpaTh HanOoJee MOAXOIAIINN ¢
Y4€TOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB);

ba3oBbIMM MccIe0BATEIbCKUMHU J€HCTBUSIMU

3) yMEHHEM HCHOJIb30BaTh MOCTAaBIEHHBIE BOIIPOCH] B KAUECTBE MHCTPYMEHTA MMO3HAHMS,
a TaKke B KadecTBe OCHOBBI JUIsI (OPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABHIBHOCTH
BBICKAa3bIBAEMBIX CYXKJICHUI;



4) npuoOpeTeHne OIbITa 1O MJIAHWPOBAHUIO, OPTAaHU3AIMH U MIPOBEACHUIO YYCHUYECKHX
9KCIEPUMEHTOB: YMEHHE HAOII0aTh 3a X0JI0M MPOIIECCa, CAMOCTOSATENBHO IIPOrHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh 00OOIIEHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIIBITA,
HCCJICIOBAHUS, COCTABJISTH OTUET O MPOJICIIaHHOM padoTe;

Padoroii ¢c nndopmanueit

5) ymeHueM BBIOMpaTh, aHATTU3UPOBATh U WHTEPIPETHPOBATH WH(OPMAIMIO Pa3TMYHBIX
BUJOB U (OPM TPEACTABICHUS, MOJYyYaeMyI0 M3 pPa3HbIX HCTOYHUKOB (HAYYHO-IOIMYJSpHAsS
JUTEepaTypa XMMHYECKOTO COJEp)KaHWs, CIpaBOYHbIE TocoOusi, pecypcel IHTepHeTa);
KPUTHYECKH OI[CHUBATH MPOTHBOPEUYHMBYIO M HEJOCTOBEPHYIO HH()OPMAIHIO;

6) yMeHHEeM TMPHUMEHSATh pa3IUYHBIE METOIbl M 3alpoChl IMPH IOWCKE H OTOOpe
WHGOpPMAIIMA W COOTBETCTBYIOIUX JIAHHBIX, HEOOXOJMMBIX ISl BBHITIOJTHEHUS Y4eOHBIX |
MO3HABATENIBHBIX 33/1a4 OTPEIEIEHHOTO THIIA; IPHOOPETEHNE OMBITA B OOJIACTH MCIOJIB30BAHUS
WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTWH, OBNQJEHUE Kylb TYpOil aKTHBHOTO
WCTIOJIB30BAHUSl PA3IIMYHBIX TOWCKOBBIX CHCTEM; CaMOCTOSATENBHO BBIOMPATH ONTHMAIbHYIO
dbopmy mpeacTaBieHHs WHPOPMALMU M WILTIOCTPUPOBATH pEIIAEMbIE 3a/1aud HECIOKHBIMHU
cXeMaMu, AMarpaMMamu, IpyruMu opmMamu rpauku U uX KOMOMHAIUSIMU;

7) yMeHHEM UCIOJb30BaTh U aHAJIM3UPOBATH B Mpollecce yueOHOM U UCCIeI0BaTeNbCKOM
JESTeTbHOCTH WH(OPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAOUIEH MPUPOTHON CPEBI;

YHuBepcaabHBIMIA KOMMYHUKATHBHBIMY J1eHCTBUSIMHU

8) ymeHueMm 3ajaBaTh BONPOCH! (B XOJ€ AMAiIOra W/WIKW JUCKYCCHM) IO CYLIECTBY
oOcyxmaemMoii TeMbl, (HOPMYITHPOBATH CBOW TIPEIJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpeJI0KEHHOM 3a/1a4u;

9) mnpuobOpeTeHHe OMNbITa MPE3CHTALUU PE3YJIbTaTOB BBHINOJHEHUS XUMHUYECKOIO
IKCIIEpUMEHTa (JJTa0OpaTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO HMCCIICIOBAHUIO CBOMWCTB
BEIIIECTB, YIeOHOTO MPOE KTa);

10) 3aMHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU TIO3HABATEIBHOU W
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PELIEHHMH BO3HUKAIOIIMX MpoOIeM Ha OCHOBe yuéTa
oOLIMX HMHTEPECOB W COTJIacOBaHMs MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBbHIE
LITYPMbI», KOOPJUHALIMS COBMECTHBIX JACHCTBUIA, ONpeAesieHue KPUTEPHUEB 0 OILICHKE KauecTBa
BBITIOJIHEHHOW paboThI U Jp.); YHUBEPCATbHBIMU PETYASATUBHBIMU JCHCTBUSIMU

11) ymeHueM CaMOCTOSITENIbHO OMpENeNsTh Ied ACSTeIbHOCTH, IUIAHUPOBATb,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U MPHU HEOOXOJIUMOCTH KOPPEKTHPOBATH CBOIO NIEATEIBHOCTD,
BBIOMpaTh HamOoJsiee >(PQPEKTUBHBIC CMOCOOBI pelieHUs Y4eOHBIX W IMO3HABATEIBHBIX 3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTHPOBATh MPEAJIOKEHHBIM alrOpuT™M AEHCTBUN MpuU
BBITIOJIHEHUH 33JaHUi C y4€TOM TMOJYy4eHHUs HOBBIX 3HAaHUUW 00 M3ydaeMbIX OOBEKTaxX —
BEIECTBAX U PEAKIUAX; OI[CHUBATh COOTBETCTBHE IMOJIYYEHHOTO PE3yJIbTaTa 3asBIIEHHON 11ETH;
12) ymeHHeM HCTIONb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, Ipe/ylaraeMble B YCIOBHH 3a/IaHUH.

HPEIMETHBIE PE3YJIBTATDI

B cocraBe npeMeTHBIX Pe3yJIbTaTOB [0 OCBOESHUIO 00sI3aTEILHOTO COAEPIKaHus,
YCTaHOBJICHHOTO IaHHON MpUMepHON paboyeil mporpaMMoil, BBIIENIAIOT: OCBOCHHbIE
oOy4aroIMUCs HayyHble 3HAHHs, YMEHHs U COCOOBI ecTBUl, crienupudeckue Uist
peaMeTHOH 001acTu «XUMHUsDY, BUJbI AEATEIBHOCTH 10 MOTy4E€HUI0 HOBOTO 3HAHUS, €r0
UHTEpHpeTalny, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX M HOBBIX CUTYaIUSIX.
[IpenmeTHbIe pe3ysbTaThl MPEACTaBICHBI 110 rojjaM 00yUeHHs U OTPakaroT CPOPMUPOBAHHOCTh
y 00y4aromuxcs caeIyonux yMEeHui:

8 KUIACC

1) packpbIBaTh CMBICII OCHOBHBIX XUMHUECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI
3JIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BEUIECTBO, CMECH (OJHOPOAHAS U HEOIHOPOIHA),
BAJIEHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsI M MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELLECTBA, MOJIb,



MOJISIpHAsi Macca, MaccoBas 10J11 XMMHUECKOI'0 JIEMEHTA B COSJMHEHNUH, MOJIIPHBIN 00BEM,
OKCHJ1, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas]
peakuus, Kaaccu(UKaIys peaKkifii: peakiuyu COeANHEHMS, PEaKIUU Pa3JI0KEHUs, PEaKIuu
3aMeIICHUs, peaKkuu 0OMEeHa, IK30- U SHJOTEPMUUYECKUE PEAKIIUH; TEIUIOBOH d(PPEKT peaKinu;
SIIPO aTOMa, IEKTPOHHBIN CIOW aToMa, aTOMHAast OpOUTalb, paJnyC aTOMa, XUMUUYECKAasl CBS3b,
TIOJISIPHAs. ¥ HETIOJISIPHAS KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, HOH, KATHOH, aHHOH, PacTBOD,
MaccoBas J10J1sl BELECTBA (MPOLIEHTHAs! KOHLIEHTPAalMsl) B pacTBOPE;

2) WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHMUECKUX MOHATUH (cM. II. 1)
MPUMEHSTH 9TH MOHITHS TPU OMUCAHNUH BEIIECTB U UX NPEBPAILCHHIA;

3) UCTIOJIB30BaTh XUMHYECKYIO CUMBOJIMKY JJISI COCTaBIICHUS (JOPMYJT BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

4) ompenensaTh BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX; CTEIICHb
OKHCIICHHS DJIEMEHTOB B OWHAPHBIX COCTMHEHUSX; TPHHAIC)KHOCTD BEIIECTB K OMPEICIEHHOMY
KJIaCCY CO€IMHEHUM 10 (popMysiam; BUJI XUMUYECKOM CBSI3U (KOBAJCHTHAS U MOHHAS) B
HEOPraHUYECKUX COCTMHEHUSX;

5) packpsiBaTh cMmbici [lepuoanueckoro 3akona J1. M. MenneneeBa: 1eMOHCTpUPOBATH
MMOHUMaHHE MEPUOTNISCKOH 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT MX TMOJIOKECHHUS B
[leproauueckoii cucTeMe; 3aKOHOB COXPAHEHHUS MACChl BEILIECTB, MIOCTOSIHCTBA COCTAaBa, AaTOMHO -
MOJIEKYJISIPHOTO YUEHHsI, 3aKOHA ABOTapO; OMUCHIBATh U XapaKTEPH30BaTh TAOIHIHYIO POpPMY
[leproandeckoit cHCTEMBI XUMHYECKUX 3JIEMEHTOB: pa3iMyaTh MOHATHUS «TJIAaBHAS MTOATPYIIa
(A-rpynmna)» u «no6ounas noarpymnmna (b-rpynna)», maineie 1 60JbIIME TEPUOIbI; COOTHOCUTH
0003HaueHMsI, KOTOpbIe UMEIOTCs B Tabmwuie «lleproanyueckasi cHCTEMa XUMHUYECKUX AJIEMEHTOB
. . MeHnneneeBay ¢ YUCIOBBIMHU XapAKTEPUCTUKAMH CTPOCHUSI aTOMOB XUMHYECKUX
AIIEMEHTOB (COCTaB U 3aps]l sSApa, 00IIee YUCIIO FIEKTPOHOB U paclpeaesieHue X Mo
AIIEKTPOHHBIM CJIOSIM);

6) KIacCUpUIIMPOBATH XUMUYECKHE 3JIEMEHTHI; HEOPraHUYEeCKHE BEIIeCTBA; XUMUYECKUE
peakiuu (1Mo YUCIIy ¥ COCTaBYy yUaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3P HEKTY);

7) xapakTepu30BaTh (OMMCHIBATh) OOIIME XUMUUECKHE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIaCCOB, MOATBEPXkAas ONMMCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX
XUMHYECKUX PEaKLIU;

8) mporHo3UpOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAU€CTBEHHOI'O COCTaBa;
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPALICHUI B PA3JIMYHBIX YCIOBHSIX;

9) BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMeHTa 10 GopMysie COSAUHEHUS; MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON peaKlnu;

10) npuMeHSITh OCHOBHBIE OTIEPAIIUH MBICIUTEIIBHOM AEATEILHOCTH — aHAJIN3 M CHHTE3,
cpaBHEeHHE, 0000IIeHIE, CHCTEMATH3AIINIO, KITacCU(UKAIINIO, BHISIBICHUE TPUYHHHO -
CJIEJICTBEHHBIX CBSI3€H — JUIS M3YUEHUsSI CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUH;
€CTECTBEHHO-HAY4YHbIE METO/IbI [T03HAHUS — HaOII0eHNEe, U3MEpPEHUE, MOJACTUPOBAHUE,
AKCIEPUMEHT (peabHbIA U MBICICHHBIN);

11) crnemoBaTh MpaBHUIIaM MOJIb30BAHUSI XHKMUYIECKOHN MOCYA0H U 1a00paTOPHBIM
000pyZ0BaHUEM, a TaK)Ke MpaBUIaM OOpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO JAOOPATOPHBIX XUMUYECKHUX OMBITOB MO MOJYYEHUIO U
coOMpaHuIo ra3000pa3HbIX BELIECTB (BOJOPOIa U KUCIOPO/1a), IPUTOTOBICHHUIO PACTBOPOB C
onpeieN€HHON MaccOBOM J0y1el paCTBOPEHHOTO BEIIECTBA; INIAHUPOBAThH U TPOBOINUTH
XUMHUYECKHE IKCIIEPUMEHTHI 110 pacrio3HaBaHHUIO PACTBOPOB ILEI0YEH U KHCIIOT C TOMOIIBIO
WH/IUKATOPOB (J1akMyc, (peHOoIPTaTCHH, METUIIOPAHXK U Jp.).

9 KJIACC
1)packpbIBaTh CMBICII OCHOBHBIX XUMHUECKHX MOHATHIA: XUMHUUECKHI DJIEMEHT, aTOM, MOJICKYIIa,
WOH, KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
3NIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl Peaklus, XAMHUECKasi CBSI3b,
TeTI0BOM 3(PPeKT peakunu, MoJIb, MOJSIPHBINA 00BEM, paCTBOD; AJIEKTPOJIUTHI, HEIJIEKTPOIHUTHI,



AIIEKTPOIUTUYECKAs JUCCOIMALHS, PEAKIIMU HOHHOTO OOMEHa, KaTaJu3aTop, XHMUIECKOe
paBHOBECHE, 00paTHMBbIC U HEOOPATUMBIC PEAKITUH, OKUCITUTEIFHO-BOCCTAHOBUTEILHBIC
peaxkiuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJUIOTPOIINS,
aM(pOTEPHOCTh, XUMHUECKasl CBSA3b (KOBAJICHTHAS, MOHHASI, METAJUTNYCCKAs ), KPUCTAILTIECKAsT
peméTka, KOppo3usi METAJUIOB, CIIJIaBbl; CKOPOCTh XUMHYECKOM peaKIuu, IpeIeIbHO
nonyctumas koHuentpamus (I1J1K) BemecTsa;

2) WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUECKUX MOHSITUHN (CM. II. 1) U IPUMEHSTH 3TU
TIOHSTHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHU;

3) UCIOJIL30BaTh XUMUYECKYIO CHMBOJIUKY JUUISI COCTaBJICHHS ()OPMYIT BEIIECTB U YPABHCHHIMA
XUMHUYECKUX PEAKIIUH;

4) onpeneNaTh BAJICHTHOCTD U CTEIIEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOIO COCTaBa; MPUHAIEKHOCTD BEIIECTB K ONPEeACIEHHOMY KJIacCy COEAMHEHUH 10
dhopmynam; BUI XUMHUYECKON CBSA3U (KOBaJIEHTHAs, MOHHAS, METAJUTMYECKasl) B HEOPTaHUUECKHIX
COCIMHEHUSX; 3apsi/i HOHA TT0 XUMHUYECKOU PopMyJie; XapaKTep Cpe/ibl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, THIT KPUCTAIITUYECKOMN PEeIETKY KOHKPETHOTO BEIIECTBA;

5) packpsiBath cMbich [lepuoandeckoro 3akona [[. . MenpeneeBa u 1eMOHCTPUPOBATH €TO
MMOHUMAaHHE: OTIMCHIBATh U XapaKTepru30BaTh TaOMUIHYI0 hopmy [leproanueckoit cucTeMsl
XUMHUYECKUX DJIEMEHTOB: pa3IMyaTh MOHATHS «TJIaBHAs noarpynmna (A-rpymnmna)» u «moboyHas
noarpynna (b-rpynna)», mainelie u 60JbIIKE IEPUOABI; COOTHOCUTH 0003HAYEHMSI, KOTOpBIE
MMEIOTCS B TIEPHOINYECKON TAOJINIIE, C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij A1pa, oOlIee YHCIIO IEKTPOHOB U pacIpeielieHue ux
T10 DJIEKTPOHHBIM CJIOSIM); OOBSICHATE OOIIHE 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COEIMHEHUH B Ipe/esiax MajbIX MepUoI0B U IIaBHBIX MOATPYII C YYETOM CTPOSHHS HX
aTOMOB;

6) KIacCUpUIIMPOBATH XUMUYECKHE 3JIEMEHTbI; HEOPraHUYECKUE BEIIECTBA; XUMHUECKHE
peaxiuu (1Mo YUCIy M COCTaBY YYaCTBYIOUIMX B PEAKIMH BEIIECTB, M0 TEIUIOBOMY 3PPEKTY, MO
W3MEHEHHUIO CTENEeHEeH OKUCIECHUS! XUMUYECKIX JIEMEHTOB);

7) xapakTepu30BaTh (OMUCHIBATh) OOIIHME U CICITUPUISCKUE XUMHUIECKHE CBOMCTBA MPOCTHIX U
CJIOXHBIX BEILIECTB, MOATBEPKIasi OMMCAaHUE IPUMEPAMU MOJICKYJISIPHBIX U HOHHBIX YPaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

8) cocTaBIATh YpaBHEHHUS IEKTPOIUTUYECKON TUCCOLMALIUU KUCIOT, IEI0Yel U CoJel;
MIOJIHBIE U COKpAILEHHBIE YPaBHEHUS peaKlMii HOHHOTO 0OMEHa; ypaBHEHUS PEaKIIHiA,
MOATBEPHKIAIOLIUX CYIIECTBOBAHUE M'EHETUUECKON CBSI3M MEX/IY BEILIEeCTBAMU Pa3IMYHBIX
KJIaCCOB;

9) packpbIBaTh CYIIHOCTb OKHUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIHI MTOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIHii;

10) mporHo3MpOBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS; BO3MOXKHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBHUSX;

11) BBIYKCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJTIO
XMUMHUYECKOTO 3JIEMEHTA 10 (hopMyJie COeTUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
MIPOBOJIUTH PACUETHI [0 YPAaBHEHUIO XUMHUECKOUN peaKIIni;

12) cnemoBath MpaBUiIaM MOJIb30BAHUS XUMHUYECKON TMTOCYION U JTAOOPATOPHBIM
o0opynoBaHUEM, a TAKKe IIPaBIIaM OOPAIEHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMU TIO BBITIOJHEHUIO Ja00paTOPHBIX XUMUYECKUX OTIBITOB M0 TOTYyYEHUIO U
coOupaHHIo ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKHUCIIOTo ra3a);

13) mpoBOAUTH PEaKIUH, TIOATBEPKAAOIINE KAYSCTBEHHBIH COCTAaB PA3IMYHbBIX BEIICCTR:
pacmo3HaBaTh OMBITHBIM IMyTEM XJIOPUIOPOMU-, MOAU-, KapOoHaT-, pocdar-, cuamkar-,
cynbdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS U HOHBI H3YY€HHBIX METAIIIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHMUYECKHUX BEILIECTB;

14) npuMeHSITh OCHOBHBIE OTIEPAIIUM MBICTUTEIBHOMN NESITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHIE, CHCTEMATH3AIINIO, BHISBICHUE MPUYHMHHO -CIIEICTBEHHBIX CBSA3CH — I



U3Y4EHHUs CBOMCTB BELIECTB U XUMHUUECKUX PEAKIU; ECTECTBEHHO-HAayYHbIE METO/1bI [I03HAHUS
— HabJroIeHNe, N3MEPEHNE, MOICTTMPOBAHNE, SKCIEPUMEHT (PEaJIbHBIA U MBICIICHHBIH).

COJAEPKAHUE YYEBHOT' O ITIPEJIMETA «XUMMWS»

8 kiacc

Paznen 1. OcHOBHBIE OHATHS XMMUH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX MPeACTABIEeHMI)
[Ipenmer xumun. Xumus Kak 4acTh €CTECTBO3HAHU. BellecTBa n ux cBorcrBa. Yucroie
BEIIECTBA M CMECH. MeTOo/IbI TIO3HAHUS B XMMUH: HA0JIIOICHUE, SKCTIEpUMEHT. [Ipruemsr
6e3omacHO padoOTHI ¢ 000pyIOBaHKEM U BelecTBaMu. CTpOEHHUE TIJIaMEHH.

Yucteie BemecTBa 1 cMecH. CriocoObl OYMCTKH BEIIECTB: OTCTaBaHuE, GUIHTPOBAHHUE,
BBITTAPUBAHNE, KPUCTATUTH3ALIUS, TUCTHILISIIHS. DU3ndeckne 1 XUMUYECKUE SBJICHUS.
Xumudeckue peakiuu. [Ipu3Haku XuMUIeCcKUX peakiiuii U yCIOBUSI BOSHUKHOBEHUS U TEUCHHS
XUMHYECKUX PEAKIIUH.

ATOMBI, MOJIEKYJIBI M MOHBI. BellecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS.
Kpucrannmaeckue u amopdusie BemecTa. Kpucramimdeckue pemeTki: HOHHAs, aTOMHAS |
MoJieKyJsipHas. [IpocTeie v cioxHbIe BelecTBa. XUMUYECKUH AIeMEHT. MeTailibl 1
HeMeTaJlIbl. ATOMHAas eanHuIa Macckl. OTHOCUTENBLHAS aTOMHAs Macca. SI3bIK XUMUH. 3HAKH
XUMHUYECKUX DJIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA. XUMUUYECKUE (POPMYIIBI.
OtHocuTenbHas MoJIeKysipHas macca. KauyeCTBEeHHBIN U KOJIMYECTBEHHBIN COCTaB BEIIECTBA.
Brruucnenus mo xumuueckum dopmysiaMm. MaccoBasi 107151 XUMHUYECKOTO 3JIEMEHTA B CIIOKHOM
BEIIIECTBE.

BanenTHOCTh XUMHYECKUX 371€MEHTOB. Onpe/iesieHrne BaJIeHTHOCTH 3JIEMEHTOB 1o (popmynam
OouHapHbIX coequHeHni. CocTaBieHne XUMUYECKUX (HopMys OMHAPHBIX COEAUHEHUHN TIO
BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIpHOE y4eHHE. 3aKOH COXpaHEeHHsI Macchl BemiecTB. JKU3Hb U 1eTEIIbHOCTh
M.B. JlIomoHOCOBa. XUMHYECKHE YpaBHEHUS. THUIBI XUMUUYECKUX PEAKIIUM.

Kucnopoa. Haxoxnenue B npupose. [lonydenue kucinopoaa B 1aboparopuu u
npoMblIieHHOCTH. Du3nueckue 1 XMMUYecKue cBoicTBa kuciaopoa. 'openue. OKCHabI.
[Ipumenenue kucnopoaa. Kpyrosopot kucioposa B pupojae. O30H, aJuIOTPOMIHs KUCIOPOa.
Bo3snyx u ero cocras. 3amniura aTMocepHOTo BO3/1ayXa OT 3arpsi3HEHUI.

Bonopon. Haxoxnenue B mpupoze. [lonyuenue Bogopoaa B 1a00paTopuu ¥ IPOMBIIIITIEHHOCTH.
duznyeckue U XMMHUYECKHUe CBOMCTBa Boopoaa. Bonopoa — BoccTanoBuTENb. Mepbl
0e30MmacHOCTH MpH paboTe ¢ BoopoaoM. [Ipumenenre Bogopoa.

Boga. Metoasl OMpCACIICHUA COCTaBa BOAbI — aHAJIN3 U CUHTCE3. dusnyeckue CBOMCTBA BOJEL.
Bomas npupoaec u CIIOCOOBI €€ OUHCTKH. Aapaunﬂ BOJIbl. XMMHUYECKHE CBOMCTBA BO/IBL.
HpI/IMeHCHI/Ie Boabl. Boma — pacTBOPUTCIIb. PaCTBOpI/IMOCTB BEIIECTB B Bojie. MaccoBas 1014
PaCTBOPCHHOT'O BECIICCTBA.

KoanuectBeHHsle oTHOIIEHUS B XuMuu. KoanuecTBo BemlecTra. MoJb. MOJ'IHpHaH Macca. 3aKoH
ABora;[po. MOJ'I}IpHBII\/’I 00beM ra3oB. OTHOCUTEIbHAS IJIOTHOCTH Ta30B. OOBbEMHBIE OTHOIIICHHS
ra3oB IpU XUMHUYCCKUX PCAKIUIX.

Baxwueiiiine Ki1accel HCOPraHNYCCKUX COCIUHEHUH. OKCI/I,Z[LIZ COCTaB, KJIaCCI/I(I)I/IKaLII/I}I.
OcHOBHBIE U KUCIIOTHBIC OKCHBI. HOMCHKJIaTypa OKCcHI0B. OU3NYECKHE U XUMUIECKHE
CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC OKCHUIOB.



I'mapoxcuapl. Knaccugukanus ruipoKCUIoB.

OcnoBanust. Cocras. 1llenoun n HepacTBopuMble ocHOoBaHus. Homenknarypa. dusnueckue u
XMMHUYECKUE CBOMCTBA OCHOBaHMU. Peakuusa HelTpanmsanuuu. [losydeHrne u npuMeHeHue
OCHOBaHUU. AM(DOTEPHBIC OKCUIBI U THIPOKCHUIBI.

Kucnotsl. Cocras. Knaccuduxanus. Homenknatypa. @uznueckue 1 XMMUYECKHE CBONCTBA
KHUCJIOT. BBITECHUTENBHBIN PsiJi METAJIJIOB.

Comn. Cocras. Kimaccupukanus. Homenknarypa. @usndeckue cBoiicTBa comeil. PactBopuMocTs
coJieil B Bosie. XUMHUYECKHe CBOKCTBa cotieil. CriocoOb! mosrydeHust coseid. [IpuMenenue comnei.
I'eneTnyeckas CBA3b MCKAY OCHOBHBIMHU KJIaCCaMM HECOPTaHUYCCKUX COC}IHHCHHﬁ.
JdemoncTpanuu. O3HaKoOMJIEHHE C 00pa3aMu MPOCTHIX U CIOKHBIX BemiecTB. CriocoObl
OYMCTKH BCHICCTB: KpUCTAJIJIN3alud, JUCTUIIA A, XpOMaTOFpa(bI/IfL OHBITBI,
MOATBEPKIAOIIME 3aKOH COXPAaHEHUSI MacChl BEIIECTB.

[TosrydeHne u cobupaHue KUCIOpOia METOIOM BBITECHEHHS BO3yXa U Bobl. OmpeeneHue
cocTaBa Bo3yxa. Koyekius HeTH, KAMEHHOTO YIJIS U IPOJAYKTOB UX MEPepabOTKH.

[Toyuenue Boopoa B ammapare Kuima, mpoBepka BoJIOpoa Ha YHCTOTY, TOPEHUE BOJIOPOA,
coOupaHue BOJAOPOJIa METOJIOM BBHITECHCHHUS BO3/TyXa W BOJIBL.

Amnanu3s Bojbl. CHHTE3 BOJIbI. 3HAKOMCTBO ¢ 00pa3IiaMu OKCUOB, KUCIOT, OCHOBAHUI M COJICH.
Heltpanuzanus meénoun KUCIOTON B MPUCYTCTBUU NHIMKATOPA.

JladopaTopHble onbIThl. PacCMOTpeHME BEMIECTB C pa3IMUYHBIMU (PU3UYECKUMU CBOHCTBAMH.
Pa3znenenne cMecu ¢ nomoipio MarauTa. [Ipumeps! pu3ndecknx 1 XUMUUYECKHUX SIBJICHH.
Peakuuu, nimocTpupyroiue 0CHOBHbBIE MPU3HAKY XapaKTEPHBIX PEaKLUU.

Paznosxenne ocHoBHOTo KapboHara meau (I1). Peakius 3amerieHust Meau skeie30M.
O3znakomieHHue ¢ oOpas3iiaMu okcuoB. Bzaumoaeiicteue Bogopoaa ¢ okcuaom meau (II).
OMBITHI, MOATBEPKIAIONINE XUMUYECKHUE CBOMCTBA KUCIIOT, OCHOBaHUH.

IIpakTnuyeckne padorsl [IpaBuia Texuuku 6e30MacHOCTH Ipu paboTe B XUMUUYECKOM
kabuHete. O3HaKOMIIEHHUE C Ta0OPATOPHBIM 000PYIOBAaHUEM.

Oumnctka 3arpsi3HéHHON noBapeHHoM conu. [lonydyenue u cBoiicTBa kucimopoaa I[lomydenue
BOJIOPOJIa ¥ U3YyYEHUE €r0 CBOMCTB.

[IpuroToBneHne pacTBOPOB COJIEH C ONpeEIEHHON MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTRA.
Pemenne s3xcnepuMeHTANbHBIX 327124 0 TeMe «OCHOBHBIE KJIACChl HEOPTraHUYECKUX
coeuHeHu». PacyeTHble 3a1a4u: BolunciieHrEe OTHOCUTENIBHON MOJIEKYJIIPHOU MacChl
BeIeCTBa MO (opMyIe.

Brrunciaenne MacCcoBOM JI0JIM I€MEHTA B XUMHUYECKOM COCIUHEHUH. Y CTAaHOBJICHHE
HpOCTeI‘/JII_HCI\/‘I (bOpMy.]'IBI BEIIIECTBA I10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB. HaxoxaeHue MaccoBOM
A0JIN paCTBOpéHHOFO BCIICCTBA B paCTBOPC.

Brrunciaenue Macchl paCTBOpéHHOFO BCIICCTBA U BOAbBI AJId IPUT'OTOBJICHUSA PACTBOPA
OHpC,Z[CJ]éHHOﬁ KOHIICHTpAaIuu. OO0BEMHBIE OTHOIICHUS T'a30B IIpU XUMHYCCKUX PCAKIUAX.

BbIunciieHus 1o XUMHYECKUM YPaBHEHHSIM MacChl, 00bEMa M KOJIMYECTBA BEIIECTBA OJTHOTO U3
MPOYKTOB PEAKIIMU MO0 MACcCe UCXOTHOTO BEIIECTBA, 00BEMY HITH KOJMUECTBY BEIIECTBA,
COJIEPIKAILIETO OTPENENEHHYIO 0TI IPUMECEH.



Paznean 2. Ilepuoanyeckuii 3aKoH U NepUoOAUYECKast CUCTeMa XUMU4eckux iemenToB /[ U.
Menpeneesa. CTpoenue aroma.

[IepBble MOMBITKU KIACCU(PHUKAINNA XUMUYECKUX IeMEHTOB. [IoHATHE O Tpynnax CXOAHBIX
2JIEMEHTOB. EcTecTBEHHBIE CeMENCTBA 1IEJI0YHBIX METAUIOB U raJoreHoB. biaropoauslie rassl.
[Iepnoanueckuit 3akoH [[.M.Menneneea. [lepuoguueckas cuctemMa Kak €CTECTBEHHO — HAYYHOE
KJaccu(UKaIus XUMHUECKUX dJIeMeHTOB. TabnuuHas popma mpeacTaBiIeHus KiIaccuuKaIium
XUMMUECKUX 371eMeHTOB. CTpykTypa Tabnuusl «llepuonnyeckas cucreMa XUMHUECKUX
anemenToB /.. MenneneeBa» (kopotkast popma): A- u brpynmsl, meproabl. Pu3ndeckuit
CMBICII IOPSAKOBOIO JIEMEHTa, HOMepa [eprojia, HoMepa IpyIIibl (JUIsl 3JIEMEHTOB A-TpyIi).

CrpoeHue aToMa: apo U 3JIeKTpoHHas 00osouka. CocTaB aTOMHBIX AJi€p: MPOTOHBI U
HeNTpoHbl. M30TOMBI. 3aps1 aTOMHOTO si/ipa, MaCCOBOE YKCIIO, OTHOCUTENIbHAS AaTOMHAsl Macca.
CoBpemeHHast POpMYIHPOBKA MOHITHS «XUMUYECKUHN IIEMEHT.

OnexTpoHHas 000JI0UKa aToMa: MOHATHE 00 SHEPreTHUYECKOM YPOBHE (JIEKTPOHHOM CJIOE), €r0
EMKOCTH. 3amoTHEHNE 3JIEKTPOHHBIX CJIOEB Y aTOMOB JIEMEHTOB IIEPBOTO — TPETHETO IEPHOJIOB.
CoBpemeHHas (HOpMYyIHPOBKA MEPUOJTIECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akona. Hayunsie noctmxenns .M. Menneneesa: ucnpaniieHre
OTHOCHUTCIIBHBIX aTOMHBIX MaccC, Hpe)ICKaSaHI/Ie CYI]_[eCTBOBaHI/Iﬂ HCOTKpLITLIX 9JICMCHTOB,
HepeCTaHOBKI/I XUMHUYCCKUX DJICMCHTOB B nepnogmqecxoﬁ CHUCTEMEC. >KI/I3HI) U ACATCIIBHOCTH
J.N. Menneneena.

JdemoHcTpaumnu:

du3nYeCKre CBOKMCTBA MIEJIOYHBIX METAUIOB. B3auMo1elicTBHE OKCUIOB HATPHUS, MarHus,
dbocdopa, ceprl ¢ BOJIOH, HCCIIEIOBAaHNE CBOMCTB MOTYyYSHHBIX TPOAYKTOB. B3anMoeiicTere
HATpHUs U KaJIUsl C BOJOM.

dusnyecKkre CBOMCTBA TAIOTCHOB. B3anMoaeiicTBre altoMUHHS ¢ XJIOPOM, OPOMOM U HOJOM.
Pa3znea 3. Ctpoenue BemecTna.

9J'IeKTpOOTpI/II_[aTeJ'II>HOCTI) XUMHYECKUX 3JIeMeHTOB. OCHOBHBIE BHbBI XUMHWYECKOU CBSI3H:
KOBaAJICHTHAas HEIOJIsIpHAas, KOBAJICHTHAs IOJIApHas, HOHHas. BanenTHOCTE 3J1eMEHTOB B CBETE
SHGKTpOHHOﬁ TCOPHU. CreneHb OKHCIICHMA. HpaBHna OIIPCACIICHUSA CTEICHEH OKUCIICHUS
3JICMCHTOB.

JdemMoHcTpanum:

CornocraBiieHuE (I)I/I?»I/IKO'XI/IMI/I‘ICCKI/IX CBOMCTB COCI[I/IHCHI/Iﬁ C KOBAJICHTHBIMH 1 HOHHBIMH
CBA3siIMU.

9 kJacc
Paznen 1. MHoroo0pasue XuMH4ECKHX peaKnuii.

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHWUYCCKHUX peaKuHﬁ: pCaKkinun COCANHCHUS, PA3JIOKCHU A, 3aMCIICHN,
oOoMeHa. OKUCIUTETFHOBOCCTAHOBUTEIIHLHBIC pCaKkuuu. OKI/ICJ'II/ITCJ'IL, BOCCTAaHOBUTCIIb, ITPOLCCCHI
OKHCJICHHUS U BoccTaHoBIIeHUs. CocTaBlIcHUE ypaBHCHI/Iﬁ OKHCIIUTECIBHO -BOCCTAaHOBHUTCIIbHBIX
peaxuﬂﬁ C IMOMOMIBIO METO A DJICKTPOHHOT'O OanaHca.

TenoBsie B(I)(I)CKTBI XUMHNUYCCKHNX pCaKHHﬁ. 3K3OTepMI/IquKI/IC 1 SHAOTCPMHUYCCKUC PCAKIIUU.
TepMOXI/IMI/I‘-ICCKI/Ie YpaBHCHUH. PacueTsl o TCPMOXUMHUYCCKUM YPABHCHHUAM.



CKopocTh XMMHUECKUX peakiuil. akTopsl, BIUSIOIMINE HA CKOPOCTh XUMUYECKTX PEAKLIUM.
[lepBonauanbHOE MpeacTaBiIeHUE 0 Katanuie. OOpatumsbie peakuuu. [loHATHE 0 XUMHUECKOM
paBHOBeCHHM. XMMUYECKUE PEAKLIUN B BOJHBIX PACTBOPAX.

DNEeKTpOAUTHI U HEANEKTPouThl. MoHbl. KaTnoHbI 1 aHMOHBL. ['MapaTHas Teopus pacTBOPOB.
DNEeKTPOTUTHYECKAS TUCCOIMALINS KUCIIOT, OCHOBaHUH 1 cojeil. Cinalble U CUIIbHBIE
JJIEKTPOJIUTEI.

Crerenn JUCCOHaIlH. CrerneHb JUCCOIMaIlH.

Peakuuu nonHoro oOMeHa. YcioBus TeUEHUS peaklUii HOHHOTO 0OMEHa /10 KOHIIA. XUMUYECKHE
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COEIMHEHUI B CBETE MPEACTaBICHUI 00
ANEKTPOJIUTHYECKON JUCCONMAIIMU U OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakuuid. [lonsTue o
TUAPOIIU3E COJIEH.

JemoncTpaumnu: [Tpumepsl 3K30- U SJHIOTEPMUUYECKUX peakiuil. BzanmoiericTBre LIMHKA C
COJISTHOM M YKCYCHOM KMCJIOTOM. B3aumoielicTBre rpaHyIMpOBaHHOTO IMHKA U IMHKOBOM IIbUIN
C COJIIHOM KHMCIJIOTOM.

BsaumoneiictBue okcuna meau (I1) ¢ cepHoit kucnoToil pa3HOM KOHIIEHTpALUK TPH Pa3HbIX
Temneparypax. ['opeHue yris B KOHIIEHTPUPOBAHHOM a30THOM KucioTe. ['opeHne ceprl B
pacIUIaBIE€HHOM CEIUTpE.

HcnreiTanue pPacTBOPOB BEHIECCTB HA SJICKTPHUICCKYIO ITPOBOANMOCTD. HBI/I)KGHI/I@ HOHOB B
SJICKTPUYCCKOM II0JIC.

IIpakTuyeckue padorbl: M3ydeHue BIUSHUAS YCIOBHI IPOBEACHUSI XUMUYECKOW pEaKIIUU Ha €€
CKOpOCTh. Perienue skcnepuMeHTaIbHBIX 3a4a4 1Mo Teme «CBOMCTBA KUCIIOT, COJIEH 1
OCHOBAHUH KaK AJIEKTPOJIUTOBY

JlabopaTopHble onbIThI: Peakiny oOMeHa MEX Iy pacCTBOpPAMH JIEKTPOJIMTOB
PacueTHble 3a1aun: BeIyucieHus 1o TEPMOXUMHYECKIUM YPABHEHHSAM PEaKIIUM.
Pa3znen 2. MHoroo0pasue Bemecrs.

Hemerannel. I'anorens:. Ilooxenne B nepuozu/mecmﬁ CHUCTEMEC XUMHNYCCKUX 3JICMCHTOB,
CTPOCHHC UX ATOMOB. Haxoxnaenue B IIpupoac. dusnyeckre ¥ XMMHUYECKHE CBOMCTBA
TaJIOI'CHOB. HOJIy‘ICHI/IC U IIPUMCHCHUC I'aJIOT'CHOB.

Xnop. dusnueckre U XuMUYeckre cBoiicTBa xiopa. [Ipumenenue xiopa. XI0pBOAOPO.
Ousznyeckue cpoiictBa. [lomyuyenne. ConsHas kucnoTa u e€ conu. KauecTBeHHas peakuus Ha
XJIoOpuI-uoHbl. Pacro3naBanue XJ10pua0B, OpOMUIOB, HOAUIOB.

Kucnopon u cepa. Ilonoxenue kucnopozna u cepsl B IICX0O, crpoenune nx aromos. Cepa.
Annotponus cepbl. Pu3nyecKue U XMMHUYECKHUEe cBoMcTBa. HaxoxxaeHnue B mpupose.
IIpumenenue cepsl.

Cepoonopo. CepoBogopogHast KUCIOTa U ee coiu. KadecTBeHHas peakius Ha cyabhu-
noubl. Oxcup cepsl (IV). dusnveckue u xuMuueckue cBoiicTa. [IpuMenenue.

CepHucras kucnoTa u ee cosnu. KauectBennas peakius Ha cynb(ur-uonsl. Oxeup cepsl (VI).
CepHas kucioTa. XMMUYECKHE CBOMCTBA pa30aBIeHHON U KOHIIEHTPHUPOBAHHOM CEPHOM
KHCJIOTBI.



KagecTBenHast peakius Ha Cylb(haT-HOHBL. XMMUYECKHAE PEAKIIUH, JISKAIINE B OCHOBE
IIOJIyYEHUSI CEPHOM KUCIIOTHI B IPOMBIIITIEHHOCTH. [IpuMeHeHue cepHoit KUCIO0ThL. A30T U

docdop.

[Tonoxenue azota u pocdopa B [ICXD, crpoeHne ux atToMoB. A30T, GU3HUECKUE U XUMUIECCKHEC
CBOWCTBA, MOJTy4eHUE U MpuMeHeHue. KpyroBopor a3zora B mpupoae. AMMuak: Gpuzndeckue u
XUMHUYCCKUEC CBOfICTBa, MOJIY4YCHUC U IIPUMCHCHHUC. Conn aMMOHHS.

A3oTHas KucioTa U ee cBoicTBa. OKUCIUTENbHbBIE CBOWCTBA a30THOM KUCIOTHL. [lomyuenue
A30THOM KUCIIOTHI B TabOpaTOpru. XUMUUYECKUE PEAKIINH, JIKAIUE B OCHOBE MOJTyYCHUS
A30THOM KHCJIOTHI B TPOMBILJICHHOCTH. [[puMeHenne a30THOM KUCTIOTHI.

Conu a30THOM KUCIIOTHI U UX IPUMEHEHHUE. A30THBIE YIOOpPEHMUS.

®docdop. Amnnorporust pocopa. Puznueckne u XuMUIeckue cBorictra Gocdopa. Oxeun
docdopa (V). Oprodochopnas kucinota u ee conu. DochopHbie ynoOpeHuHs.

VYrnepon u kpemuuid. [lonoxenue yrnepona u kpemuus B [ICX0D, ctpoenue ux arToMoB.
Yrnepona. Annorponus yriepoaa. Gusndeckrne u XUMUYECKHE CBOWCTBA yriiepoa. AcopOoIusi.
VYrapHhblif ra3, cBoiicTBa U GU3NOJIOTUYECKOE IEHCTBUE Ha OpraHU3M. YTJIEKUCIbIH ras.
VYronpHas kucnoTa u ee coiiu. KauecTBeHHbIe peakiuu Ha kKapOoHaT-nuoHbl. KpyroBopot
yraepoja B npupoze. Opranndeckue COeqUHEHUs yriiepoa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kucnora u ee conu. Crekio. LlemenT.

Meramnel. [lonoxenue meraioB B [ICXD /.M. MenneneeBa, CTpo€HUE UX aTOMOB.
Mertammmueckas cBI3b. OU3NUECKHE CBOMICTBA METAIOB. P aKTHBHOCTH METAJIJIOB.
XuMudeckue cBoicTBa MetamuioB. OO0mue crnocoos! moaydeHus: MeramuioB. CIuraBbl METAJIJIOB.

[Ilenounbie MeTaiubl. [Tos0kKeHNE MIETOYHBIX METAIIOB B MIEPUOJUYECKON CUCTEME, CTPOEHUE
ux aroMoB. Haxosxienue B ipupoje. Maruuii u Kajibliui, UX BaKHEUIIINE COCTMHEHUS.
JKecTkocTh BOJIBI M CLIOCOOBI €€ YCTPaHCHUS.

Amomunnii. [lonoxeHne aTroOMUHAS B nepnozmqe(:Koﬁ CUCTEME, CTPOCHHUE €I'0 aTOMa.
HaXO}KIleHI/Ie B IIpHUpoOac. duzndeckre U XUMUUECKHE CBOMCTBA aJIIOMHUHHSL. AM(l)OTepHOCTB
OKCH A U THAPOKCHU A aJIFOMUHUSA.

Kenezo. [lonoxeHue xene3a B IEPUOIUYECKON CUCTEME, CTpoeHUE ero aroma. Haxoxaenue B
npupoje. Puznueckre 1 XMMUYECKUE CBOMCTBA keJe3a. BaxkHeillme coequHeHus xenesa:
OKCH/IBI, TUAPOKCHIBI M cotn skene3a (I1) u sxenesa (I11). KauecTBeHHBIC peakiiy Ha HOHBI.

I[eMOHCTpaIII/II/I: dusznyeckue CBOMCTBA rajJoreHoB. HonyquHe XJIOpOBAOPOJa U paCTBOPCHHUC
€ro B BOJAC. AJ'IJ'IOTpOHHBIe MO,I[H(i)HKaHI/II/I CCPHLI.

O06pa31bl IpUpOoAHBIX CYNb(UI0B U cynbdaToB. [losydeHne aMmMHuaka u ero pacTBOpPEHHUE B
BOJIC.

O3HaKoOMJICHHE C 06pa3uaMH IMPUPOAHBIX HUTPATOB, q)OC(l)aTOB MOJCIN KPUCTAJUIMICCKUX
peI_HéTOK ajiMasa u Fpaq)I/ITa. 3HAKOMCTBO C O6pa3HaMI/I MIPUPOAHBIX Kap6OHaTOB U CHJIMKAaTOB
3HAKOMCTBO C 06pa3uaMH BaXHEHIIINX COCTUHEHMI HaTpus, KaJIus, IPpUpOaAHBbIX COCIUHEHMI
KaJlbllyus, pyaaMu Kejie3da, COCAUHCHUAMU aJITOMUHUA.

B3aunMoelicTBIE MIETOYHBIX, IET0YHO3EMEILHBIX METAJUIOB U aJTFOMUHHUS C BOJOH. Cokuranue
)KeJie3a B KUCIOPOJIe U XJIOpe.



IIpakTnuyeckne padorsl: [losyueHue coasHON KUCIOTHI U U3ydeHue e€ cBocTB. Penenue
SKCIEPUMEHTAJIBHBIX 331a4 10 TeMe «Kucimopon u cepay

[Tonyuenue ammuaka u usydeHue ero cBoicts. Ilonyuenne oxcuna yraepona (IV) u uzyuenue
ero cBoicTB. PacioznaBanue kapOboHatoB. Perienue skcriepuMeHTaIbHBIX 331a4 110 TeMe
«MeTamisl 1 UX COCAUHCHUA.

JlabopaTopHble onbIThI: BriTecHEHNE rajnoreHaMu Jpyr Jpyra u3 pacTBOPOB X COEIUHEHUI.
KavecTBeHHbIe peakiuu cyabpua-, CynbGuT- U cyabdpar- HOHOB B pacTBope. O3HAKOMIICHHE C
oOpa3maMu cepsl ¥ €€ IPUPOAHBIMU COCTHHEHUSMH.

B3aunmoneiicTBue coneit ammonust co menodamu. KadecTBeHHbIE peakiiuy Ha KapOoHaT- 1
CHIIMKaT- noHbl. KauecTBeHHas peakius Ha yrieKucibli ra3. M3ydenne o0pa3ioB METaIOB.
B3anmopeiicTBre METAIIOB ¢ PaCTBOPaMHU COJIEH.

O3HakoMJIEHHE CO CBOMCTBaMH M MPEBpAIEHUIMH KapOOHATOB U THApoKkapOboHatoB. [lomydenue
TUJIPOKCH/IA ATTFOMUHMS U B3aUMO/JICHCTBUE €r0 C KUCIOTaMHt M 1iesnoyaMu. KauecTBeHHbIE
peakuuu Ha noHbl Fe2+ u Fe3+ PacuerHsie 3amaun:

BrruncieHus mo XuMU4eCcKuM YpaBHCHUAM MACCBHI, 00BEMa WIN KOJINYECTBA BeIIIecTBa OAHOTO
U3 TPOYKTOB PEAKIMH M0 MacCe MCXOTHOTO BEIIECTBA, 00EMY MIIH KOJIMUECTBY BEIIECTBA,
COJIEPIKAILIETO OTPEICIEHHYIO 00 IPUMECEHi.

Pa3znen 3. KpaTkuii 0030p BaxkHeHIIMX OPraHUYeCKUX BelleCTB.

[Ipenmet opranndeckoit xumun. Heoprannueckue u OpraHM4ecKre COeAMHEHUs. YTIepoa —
OCHOBA *U3HU Ha 3emiie. OCOOEHHOCTU CTPOCHHUS aTOMa Yriiepoaa B OpPraHu4ecKUX
COETMHEHUSIX.

Yraesonopoasl. [IpenensHbie yraesoaopoasl. Metan, 3TaH, IponaH — IpOCTEeHIIe
MIPEICTaBUTENH MPEAETbHBIX YTIeBOAOPO0B. CTpYKTYpHBIE (OPMYIIBI YTIIEBOAOPOIOB.
['omonoruueckuit psii IpeaesbHbIX yriaeBoaopoaoB. ['omonoru. dusnueckre U XUMUYECKUE
CBOMCTBa MpeAeNbHBIX YIIIeBOJOPOI0B. Peakiun ropenus u 3amemienus. HaxoxaeHnue B
MIPUPO/Ie MIPENIeNbHBIX YTIeBOA0POAOB. [IpuMenenne meTana.

Henpenenbubie yriaeBoaopoapl. DTUICHOBBIA PsJT HEMPEACTbHBIX YTIIEBOIOPOAOB. DTHIICH.
dusnyecKkrue 1 XMMUYECKHE CBOMCTBA ATHIICHA. ALIETUIICHOBBIN PsJT HENTPEACIbHBIX
yriaeBoaopoaoB. AnieruiieH. CBoiicTBa anierunena. [Ipumenenue anerunena. [Iponssoannie
yTII€BOIOPOIOB.

KpaTKPIfI O630p OpPraHn4CCKuUx COG,I[I/IHGHPlﬁi OJJHOATOMHBIC CITMPTHI, Kap6OHOBBIC KHCJIOTHI,
CJIOKHBIC 3(1)I/Ipbl, JKUPBI, YIJIEBOAbl, aMUHOKUCIIOTHI, 0eaxu. Pojb OellkoB B OpraHmusme.
Ilonsatue o BBICOKOMOJICKYJIAPHBIX BCIICCTBAX. CprKTypa IMOJIMMEpPOB: MOHOMEP, ITOJINUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHDb ITOJIMMEPHU3AlIUN. HOJ'II/ISTI/IJ'ICH, IMOJIUIIPOTINIICH,
TMOJIMBUHUIIXJIOPHU .

IleMOHCTpaIII/II/I: Moaenu MOJICKYJI OPTaHUYCCKUX COCIMHEHUH. FopeHI/Ie YrJIeBOAOPOAOB U
O6Hapy)KCHI/Ie MMPOAYKTOB UX TOPCHUS. KauecrBennas pCaKnus Ha STHIICH. HonyquI/Ie OTHUJICHA.
PaCTBOpCHI/Ie 9THUJIOBOTI'O CIIUPTAa B BOJC. PaCTBOpeHI/Ie TJmMnaepruHa B BOAC.

HOJ]yIIeHI/IC U CBOICTBa y’[(CYCHOﬁ kucnoThl. MccnenoBanue CBOMCTB JKHUPOB: PACTBOPUMOCTL B
BOJC U OPraHUYCCKUX paCTBOPUTCIIAX.

KauecTBennsbIe PCaKIK Ha T'JIFOKO3Y U KpaxmaJl. O3HaKOMJICHHE C o6pa3uaMH U3JIeINN U3



YueOHO-TEMaTHYECKHUI IJIaH

8 kiace
Neo | HazBanue Monynb KomnuectBo | KonmnuectBo | Tun
OTICHOYHBIX
13y4aeMOoro BOCITUTATEILHOM 4acoB OTICHOYHBIX
poLeayp
paszena, TeMbl IPOrPaMMBbI IPOLIEYP
«IIKOJIBHBIN YPOK»

1 | IlepBonauanbHble 21 KontponsHas
XUMHYECKHE pabota Nel
TTOHATHS

2 | Kucnopog. 5 - -

['openne.

3 | Bomopon. JleHb KOCMOHABTHKH. 3 - -
lNarapunCckuit ypok
«Kocmoc - 310 MBI»

4 | Bona. PacTBOpHI. Bcepoccuiickuit 7 KonTtponpHas
OTKpBITHIN ypok «OBX>» paborta No2
(YpOK MOATOTOBKH
NeTeN K NEUCTBUSIM B
YCIOBUSX Pa3IN4YHOTO
poJia Ype3BbIUANHBIX
CUTYaIIHi)

5 | KonnuectBennsie 5 - -
OTHOIICHHUS B
XUMHH.

6 | Baxneiimue 11 KontponpHas
KJIaCChI pabota Ne3
HEOPraHUYECKUX
COEIMHEHUI.

7 | Ilepmoauueckui Jlenb poccuiickoit 7 - -
3aKOH U CTPOEHHE | HAYKU
aToMma.

8 | Ctpoenue 9 I'onoBas
BEIlIECTBA. (utoroBas)
XuMuyeckasi CBSI3b. KOHTPOJIbHAS

pabota Ned
Hroro 68 4




9 KUIACC

Ne | Ha3Banue Monyns KomnuectBo | KonmnuectBo | Tun
OTICHOYHBIX
M3y4aeMoro BOCIIUTATEILHOM 4acoB OTICHOYHBIX
poLEeayp
paszzena, TeMbl IPOrPaMMBI IPOLIEYP
«IIIKOIBHBIN YPOK»

1 | Kiraccudukanus 6 1 Bxoanas
XUMHYECKHAX KOHTPOJIbHAS
peakuuit pabota Nel

2 | Xumuueckue Bcepoccuiickmii 9 1
pPEaKIu B BOJHBIX | OTKPBITHIN YPOK
pacTBopax «OBX» (ypox

MOJITOTOBKH JETEN K

JCHUCTBHUSAM B YCIIOBHSIX

pa3IMYHOTO pojaa

Ype3BbIYalHbIX

CUTYaIui)
3 | Nanorenst 5 - -
4 | Kucnopon u cepa JleHb KOCMOHABTHKH. 8 1

["arapuHCckuil ypok

«Kocmoc - 310 MBD»

5 | Azot u pochop 9 - -

6 | Yriepoa u kpeMHUI 8 1 KontponpHas

pabota No2

7 | Metamist Jlenb poccuiickoit 13 1 KonTtponpHas

HAyKH pabota No3

8 | [lepBonavayibHBIC 10 1 T'onoBas
MpeACTaBJICHHS 00 (uToroBas)
OpPraHHYECKUX KOHTPOJIbHAS
BEIECTBAX pabota No 4
Hroro 68 4




