IHosicuuTenbLHAA 3aIHCKA

Jlannast paboyast mporpaMma fpeaHa3HaueHa Jjs u3ydyeHuss XuMuu B 8-9 kiaccax u
pa3paboTaHa B COOTBETCTBUU:

v' ¢ TtpeboBanusamu DespepanbHoro I ocymapcTBEHHOro 00pa30BaTENLHOIO CTaHAapTa
OCHOBHOTO 00111eT0 00pa3oBaHus U cpeaHero oodmero odpaszosanus (nanee GI'OC OO0
u OIroC COOQO) Nel897 or 17.12.2010r. u Nel645 or 29.12.2014r. c yuerom
pacnpe/ieiecHHBIX 10 KJIaccaM IPOBEPsAEMBbIX TPeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOTO 00miero oOpa3oBaHusl M CpeaHEro oOmero oOpa3oBaHUS M DIIEMEHTOB
COJIepKaHUsl, IPECTABICHHBIX B YHUBEPCATLHOM KOIU(PUKATOPE IO MIPEIMETaM;

v’ ¢ yuérom Konuenuuu xuMuaeckoro oopa3oBanus, IPUHATOM Ha BeepoccuiickoMm chesie
y4YUTEIEH XUMHUHI

v u yreepkaéuHoit Pemennem Kosermm MuHHCTEPCTBA NPOCBELIEHUS W HAYKH
Poccuiickoit ®enepanuu ot 24.12.2018 ropa.

YeraBom MOBY Ilokposckas COLL;

C OCHOBHOW 00pa3oBaTEeNbHOW MPOTPaMMON OCHOBHOTO OOIIEro oOpa3oBaHUs H
OCHOBHOI 00pa3oBaTenbHOIl mporpamMmoil cpemHero oobmero o6pazoBanus MOBY
[Toxposckas COIL;

¢ mporpammoit Bociutanusi MOBY [lokposckas COIL;

¢ pekoMenmanusmMu  MunucrepctBa [Ipocemenuss Poccuiickoit  ®Denepanmuu ot
06.08.2021 Ne CK-228/03 u Pocobpuamzopa ot 06.08.2021 Ne 01-169/08-01
«PekoMeHmanuu JUIsi cHCTEMbl 00IIero oO0pa30BaHUS 1O OCHOBHBIM TOJXOJaM K
dbopmupoBaHuio rpaduka MPOBEACHUS OLCHOYHBIX MPOIEAYP B 00mIc00pa3oBaTEIbHBIX
opranuzarusax B 2021-2022 yye6HOM ro1y»

MECTO YYEBHOI'O NIPEIMETA «XUMMUS» B YYEBHOM IIJIAHE.

B cucreme oOmero o0Opa3oBaHusi «XuUMUS» TpU3HAHA O0O0SA3aTENbHBIM YYEOHBIM
OpeMETOM, KOTOpPbI BXOAMT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-Hay4HbIE
npeaIMeThl». YUeOHBbIM IJIaHOM Ha €€ u3ydeHue orBeneHo 136 ydyeOHbIX yacoB — 1O 2 4 B
HeZeNo B 8 U 9 Ki1accax COOTBETCTBEHHO.

JUis KaXXJ0ro Kjacca MpeayCMOTPEHO Pe3epBHOE y4eOHOE BpeMs, KOTOPOE MOKET ObITh
UCMOJIb30BAaHO  yYaCTHMKaMHM 00Opa3oBaTeNIbHOTO Ipolecca B HendX  (OpMHPOBAHMS
BapHaTUBHOW COCTaBIIAIOIIEH COJEp)KaHUS KOHKpEeTHOM paboueil mporpammsel. [lpu sToMm
oOsi3aTenbHasi (MHBapHaHTHAs) 4acTh COAEP)KAaHUS NpEAMETa, YCTAaHOBJIEHHas NPUMEPHON
paboueil mporpamMmoi, U BpeMs, OTBOJMMOE Ha €€ HU3Yy4€HHE, JOJDKHBI ObITh COXpPaHEHBI
MIOJIHOCTBIO.

B crpykType mpumepHoil paboueil mporpaMMbl HapsAay C MOSCHUTENbHOW 3aluCcKou
BBIJICJIEHBI CIIEAYIOIINE pa3lelibl: 6 IUIaHUpyeMble pPe3yibTaThl OCBOCHUS y4eOHOTo HpeaMera
«XUMUL» — JUYHOCTHBIE, METAINpeIMETHbIE, TIPEAMETHBIC; 6 cosep)kaHue yuyeOHOro mpeaMera
«Xumus» MO ToAaM oOydeHus; 6 NpUMEpHOE TEeMaTHYEeCKOe IUIAHHPOBAHHE, B KOTOPOM
JETAM3UPOBAHO COACP)KAHUE KaKJOM KOHKPETHOM TEMbI, YKa3aHbl KOJUYECTBO YaCOB,
OTBOJUMBIX Ha €€ U3yuYeHHEe, U OCHOBHBbIE BHUABl Y4eOHOW JEATENbHOCTH YYECHHKA,
dopmupyeMble TpU HM3YyYEHUH TEMbl, NPUBEAEH NEpevyeHb JAEMOHCTPALUH, BBIOIHIEMbIX
YUUTEIEeM, M IepeueHb PEKOMEHAYEMBIX JaOOPATOPHBIX OINBITOB M MPAaKTUYECKUX padoT,
BBITOJIHAEMBIX yJalllUMUCH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«XHUMMUSA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA.

JIMHHOCTHBIE PE3YJIBTATbHI

W3ydyeHne XMMUU B OCHOBHOM IIKOJE€ HANpaBlIE€HO Ha AOCTHXKEHHE OOYy4aroIIUMUCS
JUYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX PE3YJIbTaTOB OCBOCHHS Y4eOHOTO IMpeaMeTa.
JInyHoCTHBIE pe3yJIbTaThI

JIM9HOCTHBIE PE3yabTaThl OCBOCHHS TMPOTPAMMBI OCHOBHOIO OOIIEro 00pa30BaHUS
JIOCTUTAIOTCS B X0JI¢ OOyYeHUsI XUMHH B €IMHCTBE y4eOHOW M BOCHUTATENBHOMN NeATeIbHOCTU
Opranuzanud B COOTBETCTBHHM C TPAJUIMOHHBIMU POCCHUCKHUMH COIIMOKYJIBTYPHBIMH U
JlyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, NPUHATHIMU B OOIIECTBE MNpaBUIAMH U HOPMaMu
MOBEJICHUS M CIIOCOOCTBYIOT TMpOIECCaM CaMOTO3HAHMS, CAMOPA3BUTHS W COLHMATH3AIUU
oOyJaronuxcs.

JIM9HOCTHBIE pe3yNabTaThl OTPAXKAIOT CHOPMHPOBAHHOCTH, B TOM 4YHCIE B YacTH:
IaTpuoTH4YecKOro BOCIUTAHUS

1)IIeHHOCTHOTO OTHONICHUS K OTEYCCTBEHHOMY KYJIbTYpPHOMY, HUCTOPHYECKOMY M HAYIHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B >KM3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOW MH(POpPMAIUCH O MEPEAOBBIX JOCTHKCHHSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSIX 00 YCTpOICTBE
MHpa 1 00IIeCTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) mpencTaBiICHHS O COIMAIBHBIX HOpPMax M TPaBHJaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, y4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON M APYTHX BUIAX ACATEIHHOCTU; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOH JI€ATEIbHOCTU MPHU BBHITOJIHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3a/a4, BBHIOJIHEHUU
XUMHUYECKHX dKCTICPUMEHTOB, CO3JIaHUU YYCOHBIX IMMPOCKTOB, CTPEMIICHHS K B3aHMOTIOHUMAHUIO
¥ B3aMMOINOMOINM B Mpolecce 3TON y4eOHOUM IesITeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
MOBEJICHUE W TIOCTYNKH CBOWX TOBapHWINEH C IMO3WIMKA HPABCTBEHHBIX W TIPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUIN MOCTYIIKOB;

I[leHHOCTH HAYYHOI0 MO3HAHUS

3) MUPOBO33pEHYECKUX MPEICTABICHHI O BEIIECTBE U XMMHUECKON peakinu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BH-THUS HAYKH W COCTABJISIONINX OCHOBY JJISI TOHMMAHUS CYITHOCTH
HAyYHOW KapTUHBI MUpPA; MPECTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI,
B3aMIMOCBSI3SIX 4YEJIOBEKAa C TMPHUPOJHOH CpeAod, O pOJIM XUMHH B TIO3HAHWHM OTHX
3aKOHOMEPHOCTEH;

4) mo3HABaTEIIBHBIX MOTHBOB, HANpPAaBICHHBIX Ha TOJyYeHUE HOBBIX 3HAHUH [0 XHUMUH,
HEOOXOIUMBIX ISl O0BSICHEHUSI HAOII0JAEMBIX MTPOIIECCOB U SBJICHHIA;

5) mo3HaBaTenbHOW, WHGOPMALMOHHOW M YWUTATENbCKOW KYJIBTYPHI, B TOM YHCJI€ HaBBIKOB
CaMOCTOSITCIIEHOM PabOTHl ¢ YYeOHBIMH TEKCTAMH, CIPABOYHOM JIMTEPATYPOH, IOCTYITHBIMHU
TEXHUUYECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOy4YeHHIO M TO3HAHUIO, JIOO03HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pazoBaHUI0, IPOEKTHOW M HCCIEAOBATENbCKOM NEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH W YPOBHS OOYUYCHHUS B TaTbHEHIIIEM;

@®opMHUPOBaHUS KYJIbTYPbI 310POBbsl

7) oco3HaHHSI IICHHOCTH XH3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0OPOBBIO, YCTAHOBKH
Ha 370pPOBBIA 00pa3 >KU3HU, OCO3HAHMS TMOCIEJACTBHI M HENPUATHS BPEAHBIX MPUBBIYCK
(ymoTpeOneHus: ajakorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIOACHUS TPaBUII
0e30MacHOCTH TpU OOpalleHHMH C XUMHUYECKMMHU BEUIECTBAMH B OBITY W pEANIbHON KHU3HU;
TpyaoBoro BOCHUTAHUSA

8) mHTepeca K MPaKTHYECKOMY M3y4YeHUIO mpodeccuil U TpyJa pa3iuvdHOro pojia, yBaKEHHE K
TPYAy H pe3yibTaTaM TPYJIOBOW JEATEIHHOCTH, B TOM 4HCIE Ha OCHOBE IPUMCHEHUS



OPEIMETHBIX 3HAHMM 10 XWUMHH, OCO3HAaHHOTO BbIOOpa HMHIMBUAYATbHOW TPAaeKTOPUU
IPOJOJDKEHU 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; ycnemHon mpoecCuOHaIbHON AEATENbHOCTH U
pa3sBUTHsI HEOOXOIUMBIX YMEHHi; TOTOBHOCTh aJalTUPOBAThCS B NMPO(ecCHOHAIBHOM cpene;
IKOJIOTHYECKOT0 BOCIIUTAHUS

9) skonornyecku 1eaecoo0pa3sHOro OTHOLIEHUS K MPHUPOJIE KaK MCTOYHMKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIEeCTBOBaHMSA, MOHUMAHMS IIEHHOCTH 3JI0POBOro M Oe3o0macHOro o0Opasa >KHU3HH,
OTBETCTBEHHOI0 OTHOLICHHUS K COOCTBEHHOMY (PU3MUECKOMY M ICHUXHYECKOMY 3/10pOBbIO,
OCO3HAHUS LIEHHOCTH COOJIIOJICHUS IPaBMJI O€30I1aCHOTO MOBEACHUS IPH paboTe ¢ BEleCTBaMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 310POBbIO U KU3HU JIIONCH;

10) cmocoGHOCTH MPUMEHATH 3HAHUS, TOJTy4aeMble IPU U3YUYEHUH XUMUH, IS pEIIeHUs 3ajad,
CBSI3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPENOH, IOBBILICHHUS YPOBHS dKOJIOTHYECKON KYJIbTYPBI,
OCO3HAHMS TJO0ATBPHOTO XapakTepa JSKOJOIMYECKHX TMpo0JieM W TMyTed WX peleHHs
IIOCPEACTBOM METOJIOB XUMUU;

11) 52KOJIOrMYECKOTrO MBILUIEHHUS, YMEHHUS PYKOBOACTBOBATbCA MM B I103HABaTEJIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON ITPAKTHKE.

METAHNPEAMETHBIE PE3YJIBTATHI

B cocraBe MmerampegMETHBIX pPE3yJIbTAaTOB BBIIEISIOT 3HAYUMbIE A (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHLUI, FUIO0TEe3a, (aKT, CUCTEMA,
Ipolecc, KCHEPUMEHT U Jp.), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax M MO3BOJSIOT HA OCHOBE 3HAHHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOPbIE OOECTeYnBalOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY  IUIAHMPOBAHUID U OCYLIECTBICHHIO  y4eOHOM  JesITEeIbHOCTH.
MeranpeameTHble pe3yiabTaTbl OCBOCHHSI 00pa30BaTENbHON MPOrpaMMbl M0 XUMHUHU OTPAXKaIOT
OBJIa/ICHUE YHUBEPCAJIbHBIMU [I03HABATEIbHBIMU JIEHCTBUSMHU, B TOM YHCIIE:

Ba3oBbIMH J1orMYecKUMH A€l CTBUSIMU

1) yMeHueM HCHoib30BaTh MPHUEMBI JIOTHYECKOTO MBILIUICHUS IPU OCBOGHUM 3HAHMIA:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATUH (BBIIEHATH HX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTMMHU HMOHSATHUSMM), UCIIOJIB30BaTh MOHATHS JUIsl OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBIEHUN; BbIOMpaThb OCHOBAaHUS M KpUTEpPUM I KJacCUPUKAIUU
XUMHYECKHMX BEIECTB U XMMUUECKUX PEAKIUI; YCTaHABJIUBATH IPUUMHHO-CIIEICTBEHHBIE CBSA3H
MEXy 00bEKTaMH U3YyU€HUs; CTPOUTH JIOTHUECKUE pacCy X IeHUs (MHAYKTUBHbIE, 1€ TyKTUBHbIE,
10 aHAJIOTHH); J€NATh BBIBOJIBI U 3aKJIFOUEHUS;

2) yMeHMEM MpHUMEHSITb B IIpollecce TO3HAHMWS TMOHATUS  (NIpeIMETHhIE U
MeTanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B  XHMHH,
peoOpa30BbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHU MOJIEIbHbIE MPEICTABICHUS — XUMHYECKHH
3HaK (CUMBOJ 3JIEMEHTa), XUMHUYecKas (GopMyna U ypaBHEHHE XMMHUYECKOW PEaKIUU — IpH
peleHnH yueOHO-1103HaBaTEIbHbBIX 33/1a4; C Y4ETOM 3TUX MOJIENbHBIX NPEACTABICHUHN BBISBIATH
U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU N3Y4aeMbIX OOBEKTOB — XMMHMUYECKUX BELIECTB U
XUMHUYECKHX pPEaKUuil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIIEICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B M3y4aeMbIX Mpoleccax M SBJICHUSX; Mpeajaratb KPUTEPUU Ui BBISIBICHUS
3THUX 3aKOHOMEPHOCTEH 1 MPOTUBOPEUMIA; CAMOCTOSATENILHO BEIOMPATH CIIOCO0 pereH s yueOHOH
3aJaud (CpaBHHMBAaTh HECKOJBKO BapHaHTOB pEIIeHHs, BBIOMpATh Haubosiee MOAXOISAIIUN C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB);

BazoBbIMHM Hcci1e10BaTeIbCKUMHU 1eHCTBUSIMU

3) yMeHHEM UCHOJIb30BATh IMOCTABJICHHbBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS,
a TaKXke B KayecTBe OCHOBBI JUIsl (POPMUPOBAHUS THUIOTE3bl IO IMPOBEPKE IMPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHHI;



4) npuoOpeTeHne OMbITa MO TUIAHUPOBAHHIO, OPTAaHU3AIMH U MIPOBEACHUIO YICHUYECKHX
SKCIIEPUMEHTOB: YMEHHUE HAOII0aTh 32 X0JIOM IPOIecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HIpPOBEIEHHOTO OIbITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUET O MpOAeNIaHHON padoTe;

PadoToii ¢ undgopmanuei

5) ymMeHueM BBIOMpATh, aHAIU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIMIO PA3TUYHBIX
BUZOB U (OPM MPEICTABICHUS, MONy4yaeMyl0 M3 Pa3HBIX MCTOYHUKOB (HAyYHO-IOIYJISIPHAS
auTepaTypa XHMHUYECKOTO COJEp)KaHUsA, CIpaBOuYHbIe Mocolus, pecypcsl HWHTepHeTa);
KPUTUYECKH OIICHUBATh MPOTUBOPEUMBYIO U HETOCTOBEPHYIO HH(OPMAIIHIO;

6) yMmMeHHEeM MpPUMEHATh pa3IMYHble METOAbl M 3allpoChl MpU IMOHCKE U O0TOOpe
UHPOPMALIMM U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX IS BBINOJHEHUS Yy4eOHBIX U
MO3HABATENIbHBIX 33J1a4 ONpeAeNEHHOr0 TUIA; MPUOOPETEHHE OIbITa B 00JIACTH HCIOJIB30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJaJEHUE Kyidb TYpOil aKTHBHOTO
UCIIOJIb30BAHUSl PA3JIMYHBIX TMOUCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJILHYIO
dopmy mnpexacraBieHUs HHPOPMALMU M WUIIOCTPUPOBATh peElIacMble 3aaud HECIOXKHBIMHU
CXeMaMH, AuarpaMMaMu, ApyruMu GopmMamu rpaduki 1 UX KOMOUHAIUSMU;

7) yMEHHEM UCIOJIb30BaTh U aHAIM3UPOBATH B MPOIECcCe YUICOHON M MCCIIeI0BATEIbCKON
JEeSTENIbHOCTH UH(POPMAIIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJICKOT0 X0341UCTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKAIOLIEH NPUPOJTHON CPEBI;

YHuBepcaabHbIMH KOMMYHHKATUBHBIMH J1€HCTBUSIMU

8) yMeHueMm 3amaBaTh BONPOCHI (B XOJ€ AHWANIOTa W/WIM JUCKYCCHUH) IO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

9) mnpuoOpereHHe OMNbITa MPE3CHTALMU PE3YIbTATOB BBHIMOIHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yueOHOTr0 MPoe KTa);

10) 3aMHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEPCTHHKAMH TO3HABAaTEIBHOU W
HCCJIEIOBATENILCKOM JIeATENbHOCTH MPU PEUICHHH BO3HUKAIOIIMUX MPoOJeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHAILIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJIeHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBINTOJIHEHHON pabOTHI U 1Ip.); Y HUBEPCATBHBIMU PETYISTUBHBIMA ACHCTBUSIMHU

11) ymeHHeM caMOCTOSITEIBHO OMpPEeNATh LEeIH JesITeIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATENBHOCTD,
BbIOMpaTe Haubosee 3(dekTuBHBIE COCOObI pelieHus: y4eOHBIX M I03HaBaTEIbHBIX 3a/ad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JEHWCTBUM IpU
BBINOJIHEHUH 33aJaHUi C Y4E€TOM MOJYy4YeHHMsS HOBBIX 3HaHUH 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBaX U PEAKIMX; OLIEHUBATh COOTBETCTBHUE IMOJIyUEHHOT'O pe3ysbTaTa 3asBJIEHHON 11eJu;
12) ymMeHueM UCIoNb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/laraeMble B YCIOBUU 3a/1aHUM.

HPEJIMETHBIE PE3YJIBTATDBI

B cocraBe npeamMeTHBIX pe3yNbTaToOB 110 OCBOCHHUIO 00s13aTEILHOTO COJIEP KaHMUS,
YCTaHOBJIEHHOT'O JaHHOW MpUMEpHOU paboueil mporpaMMoii, BBIIETSIOT: OCBOSHHBIE
00yJaronMMucs HayqHbIC 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUMA, CTICTIU(UIECKUAE TSI
peIMEeTHOM 00macTi « XUMUS», BUIBI ASSITETLHOCTH IO MOJTYYSHHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, TPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYaIHSX.
[TpenMeTHBIC pe3yabTaThl IPEICTABICHEI 10 TOAaM O0YUYEHHS U OTPAXKArOT CPOPMUPOBAHHOCTH
y OOy4JarOIIMXCsl CISAYIOMINX YMEHUM:

8 KUJIACC

1) packpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TTOHITHI: aTOM, MOJIEKYJIa, XUMHUYECKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OHOPOIHAS M HEOTHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs M MOJISKYJISpHAs Macca, KOJTMYECTBO BEIIECTBA, MOJIb,



MOJISIpHAsl Macca, MaccoBast A0JISI XUMUUYECKOT'O 3JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KCJIOTa, OCHOBAHHE, COJIb, IEKTPOOTPHLIATEIBHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKast
peakuus, Kiaccu(uKaIys peakifii: peakiuy COeANHEHHS, PEaKIUU PA3I0KEHHS, PEaKLIUU
3aMeIlleHus], peakiui 0OMEHa, 3K30- U SHJ0TEPMUYECKUE PeaKUH; TeIUIOBON 3(PPEKT peakuuu;
PO aTOMa, SJICKTPOHHBIN CJIOI aToMa, aTOMHasi OpOUTaIb, PAIyC aTOMa, XUMHUYECKas! CBSI3b,
HOJISIPHAS M HENOJIsIpHas KOBAJIEHTHAs CBsI3b, HOHHAS CBsI3b, MOH, KATUOH, aHUOH, PACTBOP,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpal|s) B pacTBOPE;

2) WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX MOHATUH (cM. I1. 1)
IPUMEHSTH 3T IMOHATHUS IPU ONMCAHUU BEIIECTB U UX NPEBPALLECHUN;

3) HCI0JIb30BaTh XMMUUYECKYIO CUMBOJIMKY AJISl COCTaBJICHUS (POPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

4) onpenenATh BJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; CTEIIEHb
OKHCIICHHS SJIEMEHTOB B OMHAPHBIX COCTMHEHUSAX; IPUHAICKHOCTD BEIIECTB K ONPEEIEHHOMY
KJIaccy COeTMHEHUH 10 (GopMysaM; BUJ XUMUUYECKON CBSI3U (KOBaJIEHTHAsl U HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

5) packpsiBath cMbich [lepuoanueckoro 3akona JI. 1. MenneneeBa: 7eMOHCTPUPOBATh
MOHMMAaHNE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX IOJIOKEHUS B
[Tepuonuueckoil cucteme; 3aKOHOB COXPaHEHMsI MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTaJp0; ONHCHIBATh U XapaKTEPH30BATh TAOIUIHYIO POPMY
[Tepuonuueckoil cUCTEMbl XUMMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAsI TOArPYIIIa
(A-rpynna)» u «nobounas noarpynna (b-rpynmna)», manelie u 60JbIIME IEPUOBL; COOTHOCUTH
0003HaueHMsI, KOTOpble uMeroTcs B Tabnuue «llepuoanyeckast cucteMa XUMHUYECKUX 3JIEMEHTOB
. . Menneneesa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX
3JIEMEHTOB (COCTaB U 3apA[ s1/ipa, o0IIee YUCIIO 3JIEKTPOHOB U paclpeieIeHue UX 10
AIIEKTPOHHBIM CJIOSIM);

6) KIacCU(pUIMPOBATH XUMUUECKUE 3JIEMEHTBI; HEOPraHMYECKUE BELIECTBA; XMMUYECKHE
peaxiuu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY (D (DeKTy);

7) XapakTepu30BaTh (ONMCHIBATh) OOIIME XUMHUUECKUE CBOICTBA BEIIECTB Pa3IMUHbIX
KJIACCOB, ITOJITBEP K/1asl ONMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOILIUX
XMMHUYECKHX PeaKluii;

8) MporHo3MpoBaTh CBOICTBA BELLIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa;
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKHUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBHIX;

9) BBIUKCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 JIeMEHTa 1o (hopMyJsie COETUHEHHUS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MPOBOAMTH PAcU€Thl [0 YPABHEHUIO XUMUYECKON peaKklnu;

10) mpuMeHSITh OCHOBHBIC OTEPAIIMU MBICIUTEIBHOMN NeITeIbHOCTH — aHaJHU3 U CHHTE3,
cpaBHEHHE, 0000IIeHIEe, CUCTEMATU3AIHIO, KTacCU(UKAIIHIO, BBISIBIEHUE IPUYMHHO-
CJIEICTBEHHBIX CBSI3€W — I U3Y4YECHHs CBOMCTB BEIECTB U XUMUUECKUX PEAKLUM;
€CTECTBEHHO-Hay4YHbIE METO/Ibl I03HAHUSI — HAOJI0JICHUE, U3MEPEHNE, MOIETUPOBAHNE,
HKCIEPUMEHT (peasibHbI U MBICICHHBII);

11) cnenoBaTh MpaBUIIaM MOJIb30BAHUS XUMUYECKOW TIOCY/ION U 1Ta00OpaToOpHbIM
000py0BaHUEM, A TAKXKE MPAaBUIIaM OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU 1O BBIIIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHUIO U
COOMpaHUIO ra3000pa3HBIX BELIECTB (BOJOPOa U KUCIOPOAA), IPUTOTOBIEHUIO PACTBOPOB C
onpeae€HHON MacCOBOM 10JIEH PACTBOPEHHOTO BEIIECTBA; IIJIAHUPOBATH U TPOBOJAUTH
XUMHYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEN0YEN U KMCIOT C IOMOIIBIO
UHAUKATOPOB (1akmyc, ¢peHondraiert, METUIOPAHK U JIp.).

9 KJIACC
1)packpbIBaTh CMBICI OCHOBHBIX XUMHUYCCKHX MOHATHIA: XUMHUYCCKHUN 3JIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUILIATEIHHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl PEaKIHsl, XUMUYECKasl CBS3b,
TETIOBON 3P PEKT peakinu, MOJIb, MOJSPHBIA 00BbEM, pACTBOD; ANEKTPOIUTHI, HEAIEKTPOJIUTHI,



AIIEKTPOIUTUYECKAs IUCCOLUALIHS, PEaKIIMM HOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIE U HEOOpAaTUMBbIE PEAKINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaxkuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJUIOTPOIUS,
aM(pOTEepHOCTb, XMMHUUYECKas CBA3b (KOBAJICHTHASI, MOHHASI, METAIITUNYECKas ), KpUCTAIIMYECKas
peléTKa, KOppo3usi METAJUIOB, CIUIABbI; CKOPOCTh XUMUYECKOW PEAKIIUH, ITPENETBHO
nonyctumast konnentpamus (I1JIK) Bemectra;

2) WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. M. 1) U IPUMEHATD 3TU
MOHATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

3) uCIOB30BaTh XMMUYECKYIO CHMBOJIMKY JJISL COCTaBIICHHS (POPMYJT BEIIECTB M ypaBHEHUN
XUMUYECKUX PEaKLUM;

4) onpenenaTb BaJICHTHOCTh U CTEIIEHb OKMCIIEHUS! XUMUYECKUX 3JIEMEHTOB B COETUHEHUSX
Pa3IMYHOr0 COCTaBa; MPUHAIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIaCCy COCIMHEHMI 10
dopmynaM; BUI XUMHUYECKON CBSI3U (KOBAJICHTHAs!, NOHHAS, METAIJIMYECKAs) B HEOPTaHMUECKUX
COEIMHEHUSX; 3aps]] MOHA IO XMMHYECKOH dopMyIlie; XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAVHEHMM, TUIl KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;

5) packpsiBaTh cMbIci [lepuoandeckoro 3akona JI. 1. MenneneeBa u 1eMOHCTPHPOBATH €r0
NOHMMAaHHMeE: ONMCHIBATh M XapaKTepU30BaTh Tabnmunyto hopmy [leproandeckoit cuctemMbl
XUMHUYECKHX 3JIEMEHTOB: pa3Iu4aTh MOHITHS «TJaBHas noArpymnmna (A-Tpynmna)» u «modoyHas
noarpynna (b-rpynna)», mainele u 601bI11IME IEPUOBI; COOTHOCUTH 0003HAYEHHUSI, KOTOPBIE
UMEIOTCS B IEPUOAMYECKOM TaOIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUSI aTOMOB
XUMHYECKHX 2JIEMEHTOB (COCTaB M 3apsia siapa, 00IIee YHCII0 JIEKTPOHOB U pacTIpe/IeTICHuE X
0 3JIEKTPOHHBIM CJIO0SIM); OOBSICHATH O0IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB
U X COEIMHEHUI B Mpejesax MajblX IEpUO/IOB U IIaBHBIX MOATPYIII C YYETOM CTPOSHUS UX
aTOMOB;

6) KITacCU(PUIMPOBATH XUMHUUECKUE FJIEMEHTHI; HEOPraHMYECKUE BEIIECTBA; XUMUYECKHE
peaxiuu (1o YUCIy ¥ COCTaBy Y4acTBYIOIINX B PEAKIUH BEIIECTB, MO TEIIOBOMY P QEKTY, Mo
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

7) XxapakTepHu30BaTh (OMHUCHIBATh) 00IIKE U crieln(PUIECKUe XUMUYECKHE CBOMCTBA MTPOCTHIX U
CJIOHBIX BEILECTB, MOATBEPKIasi ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUIN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIHIA;

8) COCTaBJIATh YPAaBHEHUSI SJEKTPOJIMTUUECKONU TUCCOIHUAIIUN KUCIIOT, IIEJI0UYeH U COJIeH;
MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS peaKkIMii HOHHOTO 0OMEeHa; ypaBHEHHsI peaKIHid,
MOJTBEPKIAIOLIUX CYIIECTBOBAaHNE F'€HETUUECKOM CBSI3U MEX/1y BEIIECTBAMU PA3IMYHBIX
KJIaCCOB;

9) packpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI TOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

10) mporHo3uMpoBaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOCHHS; BO3MOXKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILIEHUN B Pa3JINYHbIX YCIOBUSX;

11) BBIYKCIATH OTHOCHTENILHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JOJTO
XMMHUYECKOT'0 3JIEMEHTA M0 (GopMyJie COEMHEHNUS; MAaCCOBYIO JOJIO BELIECTBA B PACTBOPE;
IIPOBOAMTH PAcU€ThI O YPABHEHUIO XUMUYECKON PEAKINH;

12) crnenoBaTh MpaBHiIaM MMOJIb30BaHUS XMMHUYECKOU TMTOCY/I0H U 1a0OPaTOPHBIM
000py/i0BaHUEM, a TAaK)KE IIPaBUJIaM OOPAILEHHUS C BELIECTBAMHU B COOTBETCTBHHU C
MHCTPYKLHUSMHU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUUECKUX ONBITOB MO MOJIYYEHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

13) mpoBOAMTH peakiyu, MOATBEPKAAIONINE KaueCTBEHHBIH COCTaB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUAOPOMUI-, HOIUI-, KapOoHaT-, hocdaT-, cuImkar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U MOHBI M3yYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

14) npuMeHSTH OCHOBHBIE OTIEPALIUH MBICIIUTEIBHOM JEITEIbHOCTH — aHAJIN3 ¥ CUHTE3,
CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIUIO, BBISIBICHUE PUYNHHO-CIIEICTBEHHBIX CBSI3eH — IS



HN3YUCHUA CBOMICTB BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; CCTCCTBCHHO-HAYUYHBIC MCTOAbI ITO3HAHUA
— HaOI0IeHNEe, U3MEPEHHE, MOJICTTUPOBAHNE, SKCTIEPUMEHT (PEJIbHBINA U MBICIICHHBIN ).

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»

8 kiacce

Pa3zgea 1. OcHOBHbIE IOHATHS XUMHUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeICTABJIEHNH)
[Ipenmer xumuun. XvMHs KaK 4acTb €CTECTBO3HaHUA. BemecTBa u ux cBorcrsa. Yucrtoie
BellecTBa U cMecu. MeToibl MO3HAHUA B XMMHH: Ha0It0ieHne, skcnepuMeHT. [Ipuemsl
Oe3omacHo paboThl ¢ 000pyAOBaHKEM U BemecTBaMu. CTpoeHue miiaMeHu.

Uucrele BemecTBa U cMecr. CrocoObl OYUCTKY BEIIECTB: OTCTauBaHUE, (PHILTpOBaHNE,
BbIMIApUBaHUE, KPUCTAIUIU3ALMS, TUCTUIUIIINS. PU3NYECKUE U XUMUYECKHE SBJICHUSI.
Xumuueckue peakiuu. [Ipu3Haku XUMHUUECKUX PEaKIMil U YCIOBHS BOBHUKHOBEHUS U TEUCHUS
XUMHUYECKHUX PEAKLHUM.

ATOMBI, MOJIEKYJIBI U HOHBI. BemiecTBa MOJIEKYIIIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS.
Kpucrannnueckue n amop¢Hsle BeuectBa. Kpucraminyeckue penieTki: HOHHas, aTOMHasi U
MoJIeKyJIsipHas. IIpocTsie U cioxHbIe BemecTBa. XUMUYECKUN d11eMeHT. MeTallisl U
HeMeTa/lUIbl. ATOMHAas eiMHMIAa Macchl. OTHOCUTENbHASI aTOMHas Macca. SI3bIK XUMUU. 3HAKU
XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTABa BELECTBA. XUMHUUYECKUE (OPMYJIBI.
OTtHocuTenbHast MOJIEKyJIsipHast Macca. KauecTBEeHHbBIN M KOJMYECTBEHHBIN COCTAB BEILIECTBA.
Beruucnenus no xumuueckum Gopmynam. MaccoBast 1011 XMMUYECKOI'O 3JIEMEHTA B CII0KHOM
BEILECTBE.

BanenTHOCTh XHMHUECKUX 37IeMeHTOB. Onpe/ieieHre BaJICHTHOCTH 3JIEMEHTOB 110 (popMyiiam
OuHapHbIX coequHeHu. CocTaBlIeHHEe XUMHUECKUX (GOopMyT OMHAPHBIX COSAMHEHHIA 110
BaJICHTHOCTH.

ATOMHO — MOJIEKYJIIPHOE YUEHHE. 3AKOH COXPAaHEHMsI MacChl BelEeCTB. JKU3Hb U 1€ATENbHOCTD
M.B. JlIomoHOCOBa. XUMUYECKHE ypaBHEHUS. TUIIBI XUMUYECKUX PEAKLIUN.

Kucnopon. Haxoxnenue B mpupoe. [lomydenne kuciaopoaa B 1a00paTopuu u
MPOMBIIUIEHHOCTH. PU3HUECKUE U XUMHUECKUE CBOICTBA KUcmopoaa. ['openne. OKCUIbL.
[Tpumenenue kucnopona. Kpyrosopot kucnopoza B npupoje. O30H, aljIoTpOnus KUCI0pOo/a.
Boznyx u ero coctas. 3anura aTMoc(epHOro Bo3ayXa OT 3arpsi3HEHUH.

Bonopon. Haxoxaenue B npupose. [lonyuenue Bogoposa B 1a60OpaTOpUH U IPOMBIIIJICHHOCTH.
dusnyueckre U XMMUYECKHE CBOWCTBA BOZOpoAa. Bomopon — BoccraHoBHuTENb. Mephl
6e3omacHOCTH NpH padbote ¢ BogopooM. [Ipumenenue Bogopoa.

Boga. MeToapl onpeneseHns cocTaBa BOABI — aHAIU3 U CUHTE3. PU3NYECKUE CBOWCTBA BOMBI.
Bona B npupose 1 crioco0sl ee 04rcTKU. A3panus Bojibl. XMMUYECKHE CBOMCTBA BOIBI.
IIpumenenne Boael. Bona — pactBoputens. PacTBopumocTs BemecTs B Boje. MaccoBast 101
PacTBOPEHHOI'O BEUIECTBA.

KonuuectBennble oTHOMIeHHs B xuMuu. KonnuectBo BeniectBa. Moib. MosnsipHast Mmacca. 3akoH
ABoraapo. MomsapHblit 00beM Ta30B. OTHOCHTENBbHAS INIOTHOCTH ra30B. OOBEMHBIE OTHOIICHUS
ra30B MMPU XUMHUYECKUX PEAKITHIX.

Baxwueiiine ki1accel HCOPTaHUYCCKUX COCHHHCHHﬁ. OKCI/I)IBII COCTasB, KJIaCCI/I(I)I/IKaLII/IH.
OCHOBHEIE U KUCJIOTHBIE OKCHBI. HOMeHKJ'IaTypa OKCHUJOB. dusznyeckne U XUMHIECKHIE
CBOﬁCTBa, IMMOJIYYCHHE U TPUMEHCHUEC OKCUIOB.



IMuapoxkcunpl. Knaccudukaius THIpOKCHIOB.

OcnoBanus. Cocrag. lllenoun u HepacTBopuMbie ocHOBaHMs. HoMeHknaTypa. dusnueckue u
XHMHYECKHE CBOMCTBA OCHOBaHU. Peakuus HeiTtpann3auuu. [loryyenue u npumeHeHne
OCHOBaHU. AM(OTEpPHBIC OKCHUJIBI i TUAPOKCHUJIBI.

Kucnotel. CocraB. Knaccudukarus. Homenknarypa. @usnueckne 1 XMMAYECKHE CBOMCTBA
KHUCIIOT. BBITECHUTENBHBIN PSJT METAILIOB.

Comu. Cocras. Kimaccupukanus. Homenknarypa. @usndeckue cBoiicTBa comneil. PactBopuMocTsb
coJIel B BoJie. XMMHUYECKHE CBOMCTBa cojieii. CriocoObl mosrydeHus cojieit. [Ipumenenue coei.
['eneTnueckast CBA3b MEXKy OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COCAMHEHUH.
JemoHcTpanuu. O3HaKoOMIIEHUE ¢ 00pa3liaMy MIPOCTHIX U CIOKHBIX BeriecTB. CriocoOsl
OUYMCTKHU BEUIECTB: KPUCTAIIU3AIHNS, TUCTHIUIAINS, XpoMaTorpadus. OmbITHI,
MOJITBEP K IAIOIIUE 3aKOH COXPAaHEHUS MacChl BEIIECTB.

[Tony4yenue u coOupanue KMCI0poJa METOJJOM BBITECHEHHUS BO3AyXa U BoAbl. OnpenencHue
cocraBa Bo3ayxa. Koyuiekuus HeTH, KAMEHHOT'O YIJI U IPOAYKTOB UX IEPEPAOOTKH.

HOJ'Iy‘leHI/IC BOIOpO/Ja B aIlrapare KI/IHa, IMPOBEPKa BOAOPOJa HA YACTOTY, TOPCHUEC BOAOPOJA,
CO6I/IpaHI/IC BOAOpPOJa METOAOM BBITCCHCHUA BO31yXad U BOABI.

Amnanu3s Boabl. CHHTE3 BOJIbI. 3HAKOMCTBO € 00pa3iiaMu OKCHUJIOB, KUCIIOT, OCHOBAHUMN U COJICH.
Helrpanuzanus ménoun KUCIOTON B IPUCYTCTBUM HHIUKATOPA.

JlabopaTopHble onbIThbl. PaccMoTpeHue BemecTB ¢ pa3inyHbIMU (U3HUYECKUMU CBOMCTBAMH.
Pa3znenenue cMmecu ¢ nomoisto MarauTa. [Ipumepsr pu3ndeckux 1 XUMUYECKUX SBICHUH.
Peakuuu, WIUTFOCTpUPYIOLIME OCHOBHBIE IIPU3HAKU XapaKTEPHBIX PEAKLIUU.

Paznoxxenue ocHoBHOro kapoonara meau (I1). Peakuus 3amerienus Meau xKene3oMm.
Oznakomienue ¢ oOpa3uamu okcu0oB. BzanMoaeiictBue Bogopoza ¢ okcuaoM meau (11).
OnbIThI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA KMCIOT, OCHOBAHUH.

IIpakTuyeckue padorsl [IpaBuna TeXHUKHA 0€30MACHOCTH MPU PabOTE B XUMHUUYECKOM
kabunere. O3HAKOMJIEHHUE C JTAOOPATOPHBIM 000PY/TIOBAHUEM.

OumncTtka 3arps3HEHHOM oBapeHHoM conu. [lomydenne u cBoiictBa kuciaopoaa [lomyuenue
BOJIOPOJia U U3YYEHHE €r0 CBOMCTB.

IIpuroroBneHue pacCTBOPOB COJIEH € OIPEIEIEHHON MAaCCOBOU J10JIEW paCTBOPEHHOIO BELIECTBA.
Pemrenne 3xcnepuMeHTANIbHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTaHUUECKUX
coeuHeHU». PacyeTHsble 3axa4u: BoruucieHre OTHOCUTENBHON MOJIEKYJISIPHON MacChl
BellecTBa 1o Gpopmyie.

Brranciaenne MaccoBOM IOJIM JIEeMEHTA B XUMUYECKOM COCIUHCHUH. Y CTAHOBJICHIE
HpOCTeI\/’IH_ICI\/‘I (1)0pMyJ'IBI BEIIIECTBA I10 MAaCCOBBIM JOJISIM 3J1eMEHTOB. HaxoxxaeHue MaccoBoil
J0JIN paCTBOpéHHOFO BCIIIECTBA B paCTBOPC.

Brrunciienre Mmaccbl paCTBOPEHHOTO BEIIECTBA M BOJIBI IS PUTOTOBJICHUS pacTBOpa
onpenenéHHoi KoHneHTpamnui. OObEMHBIE OTHOMIECHUS Ta30B MPU XUMHUECKUX PEAKITHIX.

Breruncienust o XUMHUYECKUM YpaBHCHHUAM MACCHI, 00BEMa U KOJIMYecTBa BEIIIleCTBA OAHOT'O U3
MPOJIYKTOB PEAKIIUHU 10 MacCe UCXOHOTO BEIECTBA, 00BEMY HITH KOJMUECTBY BEIIECTBA,
COZIEPIKAILIETO ONPEICIEHHYIO JIOTI0 IPUMeECeH.



Pasnean 2. [lepnoanyeckuii 3aK0H 1 NePUOINYECKAs CCTeMa XUMUYeckuXx diemenToB JI.U.
MenpaeseeBa. CTpoeHue aToma.

[TepBbie MOMBITKH KJIACCH(PHUKALIMN XUMUYECKUX JIEMEHTOB. [IoHsATHE O TpyIax CXOAHbBIX
371eMeHTOB. EcTecTBEeHHBIE ceMeiicTBa MIEJI0YHBIX METAJUIOB U TajJoreHoB. biaropo/iHbie rass.
Ilepnonnueckuit 3akon [I.M1.Menneneesa. [lepuoanueckas cucteMa Kak €CTECTBEHHO — HAYYHOE
KJ1acCU(pUKalUs XUMUUECKUX 3TIeMeHTOB. Tabnuunas hopma npencraBieHus Kiaccuuxanuu
XUMHUUYECKHX 351eMeHTOB. CTpykTypa Tabnuusl «llepruoaudeckas cucreMa XUMHYECKUX
anemenToB /.M. MenneneeBa» (kopoTkas gopma): A- u brpymrsl, nepuosl. Pu3ndeckuit
CMBICT MOPSIAKOBOTO AJIEMEHTa, HOMepa Meprojia, HoMepa rpymibl (71 3IEMEHTOB A-TpyI).

CrpoeHue aToMa: po U 3JIEKTpoHHas 00osiouka. CocTaB aTOMHBIX J€pP: IPOTOHBI U
HelTpoHsbl. M30TOMBI. 3apsa aTOMHOTO si/ipa, MacCOBOE YHCIIO, OTHOCUTENIbHAs aTOMHAs Macca.
CoBpemenHast QOpMyIHPOBKA MOHATHS «XUMUYECKUNA AIIEMEHT.

DneKTpoHHas 000JI0YKa aTOMA: TIOHATHE 00 YHEPTETHUECKOM YPOBHE (3JICKTPOHHOM CJIOE), €T0
EMKOCTH. 3ar0JIHEHHE JIEKTPOHHBIX CIIOEB Y aTOMOB 3JIEMEHTOB IIEPBOTO — TPETHETO MEPUOIOB.
CoBpemenHast pOpMYIHPOBKA MEPHOJUIECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akona. Hayunsie qoctmxenus .M. MenaeneeBa: ucnpanieHue
OTHOCHUTEJIbHBIX aTOMHBIX MacC, IMPEJACKa3aHUE CYIIECTBOBAHUS HEOTKPBITBIX 3JIEMEHTOB,
MePEeCTAaHOBKH XUMHUYECKUX JIEMEHTOB B IMEPUOIUUECKOM cucteme. JKu3Hb U JeATeIbHOCTh
JI.1. MenaeneeBa.

JdeMoHcTpanum:

@u3nyecKre CBOKMCTBA HIEJOYHBIX METAJUIOB. B3anMo1eiicTBHE OKCU0OB HATPHsl, MAarHUs,
docdopa, cepsl ¢ BOJI0M, UCCIeIOBaHIE CBOMCTB MOMYyYEHHBIX MPOAYKTOB. B3anMoeiictBue
HATpUsl ¥ KaJivs C BOJIOM.

®dusnyecKkue CBOMCTBA raJIoreHoB. B3anMoeiicTBrE amlOMUHUS C XJIOPOM, OpOMOM H HOIOM.
Pasnen 3. Ctpoenue BemecTna.

QHGKTpOOTpI/IHaTeHBHOCTB XHUMUYECKHX dJIeMEeHTOB. OCHOBHEIE BHU/JIbI XUMHYECKOM CBSI3U:
KOBAJICHTHAs HCIOJIApHAA, KOBAJICHTHAA NOJIApHAasA, HOHHAA. BaneHnTHOCTE 3JI€MEHTOB B CBETE
BHCKTpOHHOﬁ TCOpHUHU. CrereHb OKUCIICHUS. HpaBI/ma OIIPCACIICHUA CTEIEeHEW OKUCIICHUS
9JICMCHTOB.

JdemoHcTpaumu:

ComocraBiieHue (1)I/I3I/IKO'XI/IMI/ILIGCKI/IX CBOMCTB COSIMHEHUN C KOBAJIEHTHBIMU U HOHHBIMHU
CBA3sJMMU.

9 Kiacce

Pa3nea 1. MHoroo6pasue XuMH4YeCKHX pPeaKIuid.

Knaccudukanmst XaMUUeCKUX peakifii: peaKkIuu COSTMHEHUSI, PAa3JIOKCHHUS, 3aMEICHU,
obMeHa. OKUCIUTETFHOBOCCTAHOBUTENbHBIE peakiiu. OKUCIUTENh, BOCCTAHOBUTEIb, TIPOIECCHI
OKHCTIEHUS U BoccTaHOBJIeHUs. CocTaBlieHEe ypaBHEHUI OKUCIUTEIBHO -BOCCTAHOBUTEIHHBIX
PEeaKIHii C MOMOIIBIO0 METO/1a PIIEKTPOHHOTO OajaHca.

TennoBeie BCP(I)CKTBI XUMHUYCCKUX peaKI.IHfI. 3K30TCpMI/I‘-IGCKI/IC U SHAOTCPMHUUYCCKUEC PCAKIIUH.
TepMOXI/IMI/I‘-ICCKI/Ie YpaBHCHMU. PacueTsl o TCPMOXUMHNYCCKUM YPABHCHUAM.



CKOpOCTh XMMHUYECKUX peakLil. PaKTOpBl, BAUSIIOIINE HA CKOPOCTh XUMUYECKTX PEAKIIUII.
[TepBoHavanbHOE TIpeacTaBiIeHUE O Katanuse. OOpaTtuMble peakiuu. [loHsITHE 0 XUMHUYECKOM
paBHOBECHU. XHUMHYECKHE PEAKI[MU B BOJHBIX PACTBOPAX.

DJEKTPOIUTHI B HeANIeKTpoInThL. MoHbl. KaTHOHBI 1 aHnoHBL. ['MapaTHast TEOpHs pacTBOPOB.
DIEKTPONUTHYECKAs! AUCCOLMAIINS KUCTIOT, OCHOBaHUM U coJieit. Criabble U CUITbHBIE
AIIEKTPOJIHTHI.

CrencHb JUucCconranuu. CrerncHb JUcCCoranuu.

Peakiiun nonHoro oO6MeHa. Y CJIOBHsI TEUCHHUS PEaKIMii HOHHOTO0 0OMEHa 10 KOHIIa. XUMHUYECKHE
CBOICTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHUI B CBETE MPEACTABICHUN 00
3JIEKTPOJIUTUYECKON JUCCOLUAIIMN U OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuil. [lonsitue o
TUJIPOJIU3E COJICH.

HemoncTpaumu: [Iprumepsl 5K30- U SHIOTEPMUUYECKUX peakinil. B3anMmoieiicTBre IMHKA C
COJIIHOW U YKCYCHOM KMCJIOTOM. B3aumonencTBue rpaHyJIMPOBaHHOIO IMHKA U [IMHKOBOM ITBUIH
C COJITHOM KHMCIJIOTOM.

B3aunmopeiictue oxcuna meau (I1) ¢ cepHoit KUCIOTON pa3HON KOHIICHTPAITUHU TIPH Pa3HBIX
temneparypax. ['opeHue yris B KOHUEHTPUPOBAaHHOM a30THOM KUcCIoTe. ['opeHune cepol B
pAacCILIaBIEHHOM CETUTPE.

HcneiTanue pacTBOPOB BEHIECCTB HA SJICKTPUUICCKYIO IPOBOAUMOCTD. I[BI/I)KGHI/IC HOHOB B
QJICKTPHUYCCKOM IIO0JIC.

IIpakTuyeckne padorpl: M3yueHue BIUsSHUS YCIOBHUI NPOBEICHNUS XUMUYECKON PEaKLIUU Ha €&
CKOpOCTh. Pelienne skcnepuMeHTaIbHBIX 3a71a4 110 TeMe «CBOWCTBa KUCIIOT, COJICH U
OCHOBAHHUH KaK 3JIEKTPOJIMUTOB)

JlabopaTopHble onbIThI: Peakiiny oOMeHa MeX 1y pacTBOPaMU AJIEKTPOJINTOB
Pacyernble 3a1a4n: BeIuyucieHns 1o TEPMOXUMUYECKUM YPABHEHUAM PEAKLIAN.
Pa3nes 2. MHoroo6pasue Bemecrs.

Hewmeramnsl. ['anorenst. [Tonoxenne B NEPUOANUYECKON CUCTEME XUMUUYECKUX AJIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxenue B mpupoae. Guznueckrue U XMUMUYECKUE CBOMCTBA
rajgoreHos. Ilonyuenne u npuMEHEHUE TAIIOTEHOB.

Xiop. Puzndeckne 1 XUMUYECKHE CBOMCTBaA XJiopa. [[puMenenue xmnopa. Xa0pBoaopoa.
®usnueckue croiicta. [lonyuenue. ConsHas kucnora u €€ conu. KauectBeHHast peakuus Ha
XJIOpUI-MOHBI. Pacro3naBanue XJI0pua0B, OpOMHIOB, HOIHIOB.

Kucnopon u cepa. [lonoxenue kucinopoza u cepsl B IICXD, ctpoenune ux aromos. Cepa.
Annotponus cepbl. @u3nyeckue U XuMuieckue ceorctBa. Haxoxenue B npupoe.
IIpuMeHeHne cephl.

CepoBogopo. CepoBogopogHas KUCIOTA U ee colu. KaduecTBeHHast peakius Ha Cyab(uI-
nonbl. Oxcua cepsl (IV). dusnueckue u xuMuyeckue cBoiictsa. [IpuMenenue.

Cepnucras kucnota u ee conu. KauectBeHHast peakuus Ha cyiabGuT-uoHbl. Oxcun cepsl (VI).
CepHas kucinoTa. XMMHUYECKHE CBOMCTBA pa30aBiIeHHON U KOHIIEHTPHUPOBAHHOM CEpHOM
KHCJIOTBI.



KavecTBenHas peakius Ha cynb(haT-uoHbl. XUMUYECKUE PEAKLIUH, JISKAIINE B OCHOBE
MOJTYYEHHS] CEPHOM KUCJIOTHI B MPOMBINUIEHHOCTHU. [[pruMeHeHne cepHOi KUCTOThI. A30T U

docdop.

[Tonoxenue azora u dpocdopa B [ICXD, ctpoeHne ux aToMoB. A30T, GU3HUECKHE M XUMHUCCKHE
CBOICTBa, MOJIydeHHe U mpuMeHeHue. KpyroBopot a3ora B mpupoie. AMMHAK: GU3HYECKUE U
XUMHUYECKHE CBOWMCTBA, Mody4yeHue u npumeHenue. Conu aMMOHHS.

A30THas KUCIIOTa U €€ CBOMCTBA. OKUCIUTENIbHBIE CBOMCTBA a30THOM KUCIOTHI. [lomyuenue
A30THOU KHUCJIOTHI B JAOOpaTopuu. XMMUYECKHE PEAKIUH, JIS)KAIINE B OCHOBE MOTYICHHS
A30THOM KHCIIOTBI B IPOMBILIIEHHOCTH. [IpuMeHeHne a30THOM KHUCIIOTHI.

Conu a30THOM KHMCIIOTHI M UX IIPUMEHEHUE. A30THBIE y100peHUS.

®ocdop. Amnorponust pochopa. Puznveckre U XUMUYECKHe cBoicTBa Gochopa. Okens
docdopa (V). Oprodocthopras kucnora u ee conu. PochopHbie y1oOpeHHs.

VYrnepoa u kpemuuil. [lonoxxenue yriepona u kpemuus B [IICXD, ctpoeHne ux aToMoB.
VYraepona. Annorponus yraepoaa. Gusnyueckne u XuMUYECKUE CBOKMCTBA yriiepoaa. AJcopOnus.
YrapHblii Ta3, CBONCTBA U (PU3UOJIOTHUECKOE JEHCTBUE Ha OpraHu3M. Y TJICKUCIIBIN ras.
YronpHas KucioTa u ee coiu. KadecTBeHHBbIE peakiiuu Ha KapOOHAT-HOHBL. KpyroBopoT
yriaepoja B npupojae. OpraHudeckue CoeIMHEHNs yriiepo/ia.

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

Mertannsl. [Tonoxenue metamios B [ICXD J[.M.MenneneeBa, cTpoeHue UX aTOMOB.
Meramnmgeckas cBs3b. Ouzndeckue cBOWCTBA METAILIOB. PsiJ1 akTHBHOCTH METaJLIOB.
Xumuueckue cBoiicTBa MeTayuioB. O01mue crnocoos! nomydeHus: Meranios. CIiiaBbl METAJIIOB.

[I{esrounble MeTauibl. 11os10KeHNE IETOYHBIX METAJLIOB B IEPUOIUUYECKON CUCTEME, CTPOCHHE
ux aromoB. Haxoxzaenue B npupone. Maruuii 1 KaJlbLIMi, X BaKHEHIIINE COCTUHEHUS.
JKecTKkoCTh BOJIBI M CITIOCOOBI €€ YCTPaHEHMS.

Asnromunnii. [Tonoxxenne anroMUHUSA B IEPUOJIMYECKON CHUCTEME, CTPOCHHUE €ro aToMa.
Haxoxnenue B mpupoje. dusndeckre 1 XUMUYECKHE CBOMCTBA aTFOMUHUSA. AM(OTEPHOCTH
OKCHJAa U TUAPOKCHUA AITFOMUHUSA.

Keneso. [lonoxenne xeneza B IEPUOANUECKON CUCTEME, CTPOCHHE ero atoMa. Haxoxenue B
npupone. usnueckre U XUMUUYECKHE CBOMCTBa xkene3a. BaxkHelie coeMHEeHns xKele3a:
oKcuabl, ruapokcusl u conu xkenesa (II) u sxenesa (I11I). KauectBenHble peakiiuy Ha HOHBI.

I[eMOHCTpaIII/II/I: dusnyeckue CBOMCTBA raJIOT€HOB. HOJ'Iy‘-IeHI/IC XJIOpOBAOpOda U paCTBOPEHUC
€ro B BOJC. AJ'IJ'IOTpOHHBIe MO,Z[I/I(l)I/IKaI_II/II/I CCPBHI.

OO6pa3ibl TpUpPOAHBIX CyIb(HUI0B U cynbdaToB. [lomyueHre aMMHuaKka U €ro pacCTBOPEHUE B
BOJIC.

O3HakoMmieHUE C 00pa3liaMy MPUPOIHBIX HUTPATOB, (OCHaTOB MOACIN KPUCTATITHIECKUX
peméTok anMasa u rpaduta. 3HAKOMCTBO € 0Opa3liaMu MPUPOTHBIX KapOOHATOB M CHIIMKATOB
3HAKOMCTBO C 00pa3ilaMy BaKHEHIIIMX COSMHEHHU HATPHsI, Kallusl, MPUPOIHBIX COSAMHEHUN
KaJIbLIMS, pyIaMHU KeJie3a, COeAMHEHUSIMU aTIOMUHUSL.

B3anmMoeiicTBIE IIETOYHBIX, MIETOYHO3EMENIbHBIX METAIJIOB U alTFOMUHHMS ¢ BoJoU. C)KUraHne
KeJie3a B KUCIOPOe U XJIOpeE.



IIpakTyeckue padorsel: [loayueHne consiHON KUCIOTH U U3y4YeHUE €€ CBOWCTB. Pemenue
AKCIIEPUMEHTAIbHBIX 3a4a4 1o Teme «Kucimopon u cepa»

[Tonyuyenne ammuaka u uzyuenue ero cBoicts. [lonyuenue okcuaa yriepoaa (IV) u nuzyuenue
ero cBoiicts. PaciozHaBanue kapOooHaToB. PelieHne s3KkcrnepruMeHTalIbHBIX 3a/1a4 [0 TEMe
«MeTauibl U UX COEUHEHU.

JlabopaTopHble onbIThbI: BoITECHEHME rajlor€éHaMu APYT APYyra U3 pacTBOPOB UX COEAUHEHUM.
KauectBennsle peakiuu cynbdu-, cynbGuT- u cyiabhar- HOHOB B pacTBope. O3HAKOMIIEHHE C
oOpa3iuamu cepbl U €€ NPUPOTHBIMU COETUHEHUSMHU.

BsaumopeiictBue coneir aMMoHuUs co 1ienoyamu. KauecTBeHHbIE peakiuu Ha KapOOHaT- U
CUJIMKAT- HOHBI. KauecTBeHHas peakIus Ha YrieKUCIIbIi ra3. M3ydenune o0pa3iioB MeTaioB.
B3anmoneiicTBre METAIIOB C paCTBOpaMu COJIEH.

O3HaKOMJICHUE CO CBOWCTBAMH M MPEBPAIIEHUIMH KapOOHATOB U THApoKapOboHaToB. [lomyueHue
TUAPOKCH/IA aTIOMUHUS M B3aUMOJICHCTBHE €T0 C KUCJIOTaMU U 1esnoyamu. KauecTBeHHbIe
peakiuu Ha noubl Fe2+ u Fe3+ Pacuernbie 3agaun:

BbruuciieHus 1o XUMHUYECKUM YPaBHEHHSIM MAcChl, 00bEMa UM KOJIMYECTBA BEIIECTBA OJHOTO
U3 MPOJYKTOB PEaKIMK 10 MacCe UCXOJHOTO BEIIECTBA, 00BEMY MIIH KOJMYECTBY BEIIECTBA,
COZICPIKAILIETO ONPEICIEHHYIO JIOJI0 IPUMECEH.

Pasnen 3. Kparkuii 0030p Ba)kHeiilIMX OpraHuv4ecKux BellecTB.

[Ipeamer opranndeckoit xumun. Heoprannaeckue 1 OpraHM4ecKue COCIMHEHUs. YTIIepos —
OCHOBa *M3HU Ha 3emiie. OCOOEHHOCTU CTPOEHUS aTOMa YIJIepoAa B OPraHUYECKUX
COCIMHEHUSX.

Yraesogoponsl. [IpenensHbie yraesonopoasl. MeraH, 3TaH, IponaH — NpOCTEUILINE
MPEJICTAaBUTENN MIPEIeIbHBIX YTIeBO10pOoA0B. CTPYKTYpHBIE (POPMYIIBI YTIIEBOAOPOIOB.
["'omostornyeckuit psa NpeAeIbHbIX YriieBOAOPOAOB. ['oMosioru. ®u3ndecKkue 1 XUMUYECKUE
CBOMCTBA MpEAENIbHBIX YIIeBOAOPOI0B. Peakiinu ropenus u 3amenieHus. Haxoxnenue B
MpUPOJE IPENETbHBIX YTieBoAopoaAoB. [I[puMeHenre Mmetana.

HenpenenbHble yriaeBogoposl. DTUICHOBBIN PsJl HENIPEIEJIBHBIX YIIE€BOJOPOJOB. DTHIIEH.
®u3nyecKue 1 XMMUYECKHE CBOMCTBA dTUJICHA. ALIETHIIEHOBBIN DSl HENPEIEIbHBIX
yriaeBonopoaoB. AuetuiieH. CBoiicTBa aneruneHa. [Ipumenenue anermiena. [Iponssoansie
YTJIEBOAOPOIOB.

Kpatkwuit 0030p opraHM4eCKUX COCTMHEHUI: OJJHOATOMHBIE CTUPTHI, KAPOOHOBBIE KHCIIOTHI,
CIIOHBIE dPHUPBI, )KUPBI, YTIIEBObI, AMUHOKUCIIOTHI, Oenku. Posb GenkoB B opraHu3Me.
[TonsiTHe 0 BRICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa MoJIUMEpPOB: MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpHU3alMu. 1o THIIeH, TOMUMIPONIIEH,
MOJIMBUHUIIXJIOPHU/I.

JdemoncTpanuu: Moseny MOJIEKYJT OpraHUYECKUX COeTMHEHMN. [ 'opeHne yrineBogopoioB u
oOHapy>keHHe MPOAYKTOB UxX ropenus. KauectBeHnHas peakuus Ha sTuiieH. [lonyyeHue stusena.
PactBopenue aTriioBOrO crupTa B Bojie. PacTBopeHue rimnepyuHa B BOAE.

ITomy4yenue u CBOMCTBA yKCYCHOM KUCIOTHI. McciienoBanne CBOMCTB )KUPOB: PACTBOPUMOCTD B
BOJIE M OPTAHMYECKUX PACTBOPUTEIISX.

KadecTBenHbIe peakiny Ha TITIOKO3Y U KpaxMai. O3HaKoMIIEHHE ¢ 00pa3iaMu U3Ieuil 3



Y4yeOHO-TeMATHYECKHI JIAH

8 ki1acc
Ne | HazBanue Moaynb KomnuectBo | KonmnuectBo | Tun
OLICHOYHBIX
13Yy4aeMOro BOCIIUTATEIbHON 4acoB OIICHOYHBIX
poueayp
paszzena, TeMbl MIPOrpPaMMBbI poLeayp
«I1IKOJIbHBIN YPOK»

1 | IlepBoHavanbHbIE 21 KoHntposbHas
XUMHYECKHE pabota Nel
TTOHSITHS

2 | Kucmopon. ) - -

I'openue.

3 | Bomopon. JleHb KOCMOHABTHKH. 3 - -
lNarapunckuit ypok
«KocMoc - 3T0 MbI»

4 | Bona. PacTBopbl. Bcepoccutickuit 7 KonTponbhas
OTKPBITHINA ypok «OBXK» pabota No2
(YpOK MOATOTOBKH
JIeTel K JEUCTBUSIM B
YCIOBUSIX PA3IMUYHOTO
poaa 4pe3BbIYaHBIX
CUTYaIui)

5 | KonnuectBeHHBIE 5 - -
OTHOILLIEHUS B
XUMUH.

6 | Baxueiimue 11 KonTponbHas
KJIACCBI pabora Ne3
HEOPraHUYeCKUX
COEIMHEHU.

7 | Ilepuoguueckuit Jlenb poccuiickon 7 - -
3aKOH U CTPOCHHE | HAyKu
aToma.

8 | CrpocHue 9 I'onoBas
BEILIECTBA. (utorosas)
XuMunyeckas CBsI3b. KOHTpOJIbHAs

pabota Ned
Hroro 68 4




9 KUIACC

Ne | HazBanue Monyib KomnuectBo | KonmnuectBo | Tun
OLICHOYHBIX
M3y4aeMoro BOCIIUTATEIHHON 4acoB OLIEHOYHBIX
poueayp
paszaena, TeMbl POTPaMMBbI poIeyp
«IIKOJIbHBIN YPOK»

1 | Knaccudukanus 6 1 Bxognas
XUMHYECKHX KOHTPOJIbHAS
peakuuii pabota Nel

2 | Xumuueckue Bcepoccuiickmii 9 1
peaKuuu B BOAHBIX | OTKPBITHIN YPOK
pacTtBopax «OBX» (ypoxk

MOJITOTOBKU JIETEeH K

JEHCTBUSM B YCIIOBHSIX

pa3IMYHOTO poja

YpE3BbIYANHBIX

CUTYalui)
3 | lanorens: ) - -
4 | Kucnopon u cepa JleHb KOCMOHABTHKH. 8 1

I"arapuHckuil ypok

«KocMoc - 3T0 MbI»

5 | Azor u docdop 9 - -

6 | Yruepon u kpeMHHIM 8 1 KonTponbHast

pabota Ne2

7 | Meransl [enp poccuiickoi 13 1 KoHntposbHas

HayKH pabota Ne3

8 | [lepBoHauabHBIE 10 1 I'onmoBas
MpeICTaBICHHs 00 (utorosas)
OpPTaHUYECKUX KOHTPOJIbHAS
BELIECTBAX pabota Ne 4
HTtoro 68 4




