MyHuIunansHoe 610mKeTHOE 00111e00pa3oBaTeIbHOE YUPEkKACHUE
«Cpennsist ob1ieodpazoparenbHas mkoaa Ne 8»
I'opoackoro okpyra «I"opos JlecHoit» CeepanoBckoii obnactu

[TPUHATO

[lenaroruyeckum cOBETOM

MBOY COLLI Ne 8 LER L8

[Tpotokon Ne 7 ot 29.02.2024 Hpnxas‘ o 6?*‘0/)1 or 29.02.2024

PABOYAS ITPOI'PAMMA
yuyedoHoro npeamera «XUMMHH»

nJist 8-9 Kkj1accoB OCHOBHOIO 0011ero o0pazoBaHus

(¢ menosIb30BaHUEM cpeAcTB 00y4eHHsl H BOCIIHTAHHSA
IeHTPa 00Pa30BAHUS €CTECTBEHHO-HAYYHOMH H TEXHOJIOTHYECKO

nanpasJjeHHocreii «Touka pocra»)

Jlecnoi, 2024



1. INTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUS ITPOI'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

1.1. JIMMHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOlIeCTBE TMpaBUJIaMU U HOPMaMHU I[IOBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIUA W
pacIIMpEHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOUM WH(pOpMaIeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M TMPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATENbHOCTH TpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKUE TPEJICTABICHNUSI O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, MH()DOPMAIMOHHOW W YHUTATENBCKON KYJIbTYpPhl, B TOM YHCIIE



HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  camMO0Opa3oBaHUIO, TMPOEKTHOW W  HCCIIEJOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEeHHs),
HEOOXOAMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpalllEHUH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUyaIbHON TPAEKTOPUU MPOJOHKEHUS 00pa3oBaHus ¢ YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCUOHATILHOU CpEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU LeJIECO00pa3HOe OTHOIIEHHWE K NPHUPOJEe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHOU CPEAOM, I MOBBILICHUS
YPOBHSI  OKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.



1.2. METAIIPEJMETHBIE PE3YJIBTATbBI

B cocraBe wMmeranpeaMETHBIX pe3yJbTATOB BBIICISIIOT 3HAYUMBbIC IS
dbopMUpOBaHUS MHUPOBO33PEHUS OOIIEHAyYHBIC TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUMOTe3a, akT, CUCTeMa, MPOLECC, IKCIIEPUMEHT U JAPYIroe), KOTOPhIS
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpPEIMETaxX W IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOM
Hay4YHOW KapTHUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO yueOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue AeMcTBUA:

YMEHUSI HCIOJb30BATh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUHU
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISTH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TMOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHHUH, BRIOUPATh OCHOBAHUS U
KpUTEPUH IS KJIacCH(PUKAIIMU XUMHYECKUX BEIICCTB M XUMHUUYECKUX PpEeaKIui,
yCTaHaBJIMBaTh MPUUYMHHO-CIICICTBEHHBIC CBS3M MEXIYy OOBEKTaMH H3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JIeJaTh BRIBOABI U 3aKJIIOUCHUS;

YMEHHUE TMPUMEHSITH B TpoOIEcCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CUMBOJIUYECKHE (3HAKOBBIC) MOJIETU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO IMIPUMEHSIEMbIC B XMMUU MOJCIbHBIC MPEICTABICHUS —
XUMHUYCCKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YpaBHCHHUE
XUMHUYECKON Peakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJIEIBHBIX IPEACTABICHUN BBISIBIISATh U XapPaKTEPHU30BaATh CYIICCTBCHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBIBJISITh  OOIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTHUBOPEUHS B U3YUAEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble uccienoBarebCKkue JAeiicTBHA.

YMEHHUE MCIIOJIb30BaTh IOCTABJIICHHBIE BONPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAadeCTBE OCHOBBI JJI1 (POPMHPOBAHHMS THIIOTE3BI 10
ITPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYK/ICHUN;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMyaupoBaTh 000OIICHUS U
BBIBOJIBI 10 PE3YJbTATaM IIPOBEAEHHOTO OIBITA, UCCIIEIOBAHNUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.



Pabora ¢ undopmanmeii:

yYMEHHME BbIOMpaTh, AHAIU3UPOBATH M HUHTEPIPETUPOBATH HH(POpPMALHIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTABICHUS, MOIYyYaeMYIO0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIOIyJIIpHAsl ~ JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUsA, CIPABOYHBIE
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATh MPOTHUBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSITh Pa3InYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEEIEHHOTO THIIA, IPUOOPETEHUE OIBITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOI'O UCIIOJIb30BAHUS PA3IUYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANIBHYIO (DOpMY IIpeACTaBICHUS HH(DOPMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337aud  HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
apyrumu popmMamu rpauKi U KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh W AaHAJIM3MpPOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XOJe Juamora W (WIM) JIUCKYCCHHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEJIBHO BBITOJIHEHMSI MPEJI0KEHHOM 3a1auH;

YMEHUS  NPEICTaBIATh  MOJYYEHHbIE  pe3yJibTaThl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3EHTALHUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JACSATENIBHOCTH  MPU  PEILICHUU
BO3ZHMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COrJIacOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JCHCTBUH, OINpEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCaJbHbIe y4eOHbIe NCHCTBUSA:

YMEHUE CaMOCTOSITENIbHO ONPENEsATh UENH JeATebHOCTH, MIaHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHBIE CIIOCOOBI pelieHus: yueOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBJISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEHUCTBUA NPU BBINOJHEHUM 33JaHUM C YYETOM



MOJIYUYCHUA HOBBIX 3HAHUH 00 HN3y49aCMbIX 00BEeKTax — BCHICCTBAX M PCAKIUAX,
OLCHHUBATb COOTBETCTBHEC IIOJIYUYCHHOI'O PE3YyJIbTaTa 3asBJICHHOM oein, yMCHHUC
HCIIOJIB30BATh U aHAJIM3UPOBATE KOHTCKCTHI, IIPCJIaracMbIC B YCIIOBUU BaHaHI/Iﬁ.

1.3. HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pE3yJNbTATOB IO OCBOCHHMIO 0053aTEIbHOTO

COZIepKaHUs, YCTaHOBJIEHHOTO (enaepanbHOl paboueil mporpaMMoil, BBIAEISIOT:

OCBOGHHBIE OOYYaIOUIUMUCS HAay4dHbIE 3HAHUSA, YMEHUS M CIOCOOBI JIEWCTBUH,

cnenu@uueckue s NpeaIMeTHOW obmactu «XUMHS», BUIbBI ACSITEIBHOCTU 10

IOJyYEHUIO HOBOTO 3HAHMs, €ro UHTEpPIpEeTaluy, NpeoOpa3oBaHUI0 U

NPUMEHEHHUIO B Pa3JIMUYHBIX YUYECOHBIX U HOBBIX CUTYyalUsX.
K xoHny oOyueHus B 8 Kkiacce npeaMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMUMHWYECKMX TOHSTHH: aTOM, MOJIEKYJa,
XUMUYECKUN JJIEMEHT, IIPOCTOE BELIECTBO, CJIOKHOE BEUIECTBO, CMECh
(omHOpOJOHAsT M HEOJHOPOJIHAs), BAJEHTHOCTb, OTHOCUTENIbHAas AaTOMHas U
MOJIEKYJISIpHAs Macca, KOJWYEeCTBO BEIIECTBA, MOJb, MOJSIpHas Macca,
MaccoBas JI0Jisl XMMHYECKOrO 3JIEMEHTa B COEAMHEHHH, MOJSPHBIA OOBEM,
OKCHJ, KHCJIOTA, OCHOBaHHE, COJIb, DIIEKTPOOTPULIATEIBLHOCTb, CTEIICHb
OKHUCJIEHMS, XHUMHYECKas peakuus, KiIacCu(UKAUsl peakuuid: peakiuu
COEJIMHEHHUS, PEaKIMN Pa3OKEHUs, PEaKINU 3aMEIIECHUs, peakluu oOMeHa,
9K30- U SHAOTEPMUUYECKUE PEAKINH, TEIUIOBOU 3((eKT peakuuu, siipo aToma,
AJIGKTPOHHBIN CJIOW aToMa, aTOMHas OpOHTalb, pajuyCc aToMa, XUMHUYecKas
CBA3b, IIOJISIPHAs M HEINOJSpHAs KOBAJCHTHAs CBA3b, WOHHAs CB3b, HOH,
KaTHMOH, AaHWOH, pacTBOp, MaccoBas JoJid BellecTBa  (IPOLICHTHAs
KOHLIEHTpAaIMsl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aNMOCBSI3b OCHOBHBIX XHUMHYECKUX MOHITUN U IPUMEHSTh
9T MOHSATHS IPY OIMCAHUU BEUIECTB U UX IIPEBPALLCHHUI;

® UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBieHUs (OPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

® ONpeNeNsATh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHUSX,
CTETEHb OKHCIICHUS 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX, MPUHAICKHOCTh
BEUIECTB K ONPENCNIEHHOMY KJIacCy COEQUHEHHM 1o QopmynaM, BHI
XUMHUYECKOH CBS3M (KOBAJICHTHASI U HOHHAs1) B HEOPTaHUYECKUX COCIMHEHHUSIX;

e packpeiBaTh cMbIca [lepuommueckoro 3axona JI. M. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHHUE TMEPUOJUYECKON 3aBUCHMOCTH  CBOWCTB
XUMHUYECKUX DJJIIEMEHTOB OT HX MOJOKeHUs B llepmomnueckoi cucreme,



3aKOHOB COXpaHEHMs MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO yU€HUs, 3aK0oHa ABOTaIpo;

OMKCHIBATh U XapaKTepU30BaTh Ta0IMuHy0 Gopmy lleproandeckoit cucTteMsl
XUMHUYECKUX DJJIEMEHTOB: pa3fiMyaTh MOHATHS «rJlaBHasg mnoarpynmna (A-
rpynna)» u «mnobounas noarpynna (b-rpymnmna)», Masnsie u 00JbIIME TEPUOIBI,
COOTHOCUTH 00O3Ha4YeHHs, KOTOpble MMeroTcs B Tabmune «llepuonnyeckas
cucteMa Xumudeckux odyemeHtoB J[. WM. MengeneeBay ¢ UYHUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsij
anpa, oOllee YUCIO DJIEKTPOHOB M PACIPEACICHHE HUX IO 3JIEKTPOHHBIM
CJIOSIM);

KJIACCU(PUIIMPOBATh XHMHUYECKHE JJIEMEHThI, HEOPraHWYeCKUE BEIIeCTBa,
XUMHYECKHE peakuuud (M0 YHUCIy M COCTaBy YYacTBYIOIIMX B pPeaKIHuu
BEIIIECTB, M0 TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XHWMUYECKHME CBOMCTBA BEILECTB
Pa3IMYHBIX KJIAcCOB, MOATBEpKAas OINKCAHUE MPUMEPaMU MOJEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX Ka4eCTBEHHOTO
COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3IUYHBIX
yCIIOBUSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XUMHUYECKOTO dJIEMEHTa Mo PopMyJie COETUHEHUS, MAaCCOBYIO
JIOJTI0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOU
peaxuuu;

OPUMEHATh OCHOBHBIE OIEpallMM MBICIUTENIBHON JEATENIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, O0000IIeHne, CHCTEMaTH3alliio, KIacCU(pHUKAIUIO,
BBISIBJICHHE TPUYMHHO--CICICTBEHHBIX CBSI3€d — Ml HM3y4eHUs CBOWCTB
BEIIECTB U XUMHUUYECKUX PEaKIUil, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
HAOMOIeHNE, W3MEPEeHHe, MOJCIUPOBAHUE, DJKCIEPUMEHT (peallbHBIi W
MBICJICHHBIN);

ClIeIOBaTh IpPaBUJIaM MOJIb30BAaHUS XMMHUUYECKOW IMOCYIO0M M J1abOpaTOpHBIM
o0opyZOoBaHMEM, a TaKXkKe TMpaBWiaM OOpalleHHus C BEIIeCTBAMH B
COOTBETCTBUH C MHCTPYKIIUSMH TIO BBHIMOJHEHHUIO JTAOOPATOPHBIX XUMHUECKHUX
OMBITOB MO TOJYYCHUIO U COOMPAHUIO Tra3000pa3HbIX BEHIECTB (BOAOPOJAA U
KHCJIOpOJa), MPUTOTOBJICHUIO PAcTBOPOB C OMNPEAEIEHHOW MacCOBOM aoie
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh M MPOBOJUTH  XUMHUYECKHE
HKCIIEPUMEHTHI 10 PACIO3HABAHHUIO PACTBOPOB LIEIOYEH M KUCIOT C TOMOUIBIO
WHUKATOPOB (JTaKMyc, peHoTanenH, METUIOPaHXK U IpyTHe).



K xoniy oOyuenus B 9 Kki1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX MOHATHUNA: XUMHYECKUN AJIEMEHT,
aTOM, MOJIEKYJIA, HOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CJI0KHOE BEILIECTBO,
BaJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas
peaxiusi, XUMHUECKas CBS3b, TEIJIOBOU 3()PPEKT peakiuu, MOJIb, MOJSAPHBINA
00BEM, pacTBOp, DOJICKTPOJMTHI, HEINEKTPOJIUTHI, DIEKTPOJIUTUYECKAS
JTUCCOLMAINS, pEeaklUd MOHHOrO OOMEHa, KaTalau3aTop, XUMHUYECKOe
paBHOBecue, oOpaTUMble U HeoOpaTUMbIE pEaKIMH, OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKINH, OKHUCIHUTENIb, BOCCTAHOBUTEIb, OKHUCICHHE H
BOCCTAHOBJICHHE,  aJJIOTpomus,  amM(poTepHOCTh,  XHUMHUYECKas  CBs3b
(kOBaJieHTHasi, HWOHHAs, METAUIMYECKas), KpUCTAUIMYECKas pemeTka,
KOPpO3HsI METaJUIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOW peakuuu, MpeebHO
nomyctumas konuentpauus 1I/IK BemecTsa;

® IIIOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMHYECKUX MOHITUN U IPUMEHSTh
3T MOHATHUS IPU ONMCAHUU BEILIECTB U UX MPEBPAILLICHHUII;

® UCIOJb30BAaTh XUMUYECKYI0 CUMBOJIMKY JIJIsl COCTABJICHUS (POPMYJT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

® ONpPENEIATh BAJICHTHOCTh M CTENEHb OKHUCIICHMS XMMHUYECKMX 3JIEMEHTOB B
COCIMHEHHAX  Pa3IMYHOIO  COCTaBa, IMPHUHAJIEKHOCTh  BEIIECTB K
ONpeAeNEHHOMY KJIacCy COEIMHEHHH Mo (opMysaMm, BHJI XUMUYECKON CBS3H
(KkOBaJIeHTHasi, MOHHAs, METaJUIMYecKas) B HEOPraHUYECKHX COCIUHEHUSX,
3aps] MOHA MO0 XMMUYECKOU (popmylie, XapakTep cpeibl B BOJAHBIX pacTBOpax
HEOPTaHWYECKUX COCIUHEHUH, THI KPUCTAIUIMYECKOW PEMIETKH KOHKPETHOrO
BEILECTBA;

e packpeiBaTth cMmbIca llepuommnueckoro 3akona JI. WM. Mengeneesa u
JNEMOHCTPUPOBATh €ro IMOHMMAaHHE: OIHUChIBaTh U  XapaKTEpHU30BaTh
Tabnuunyto ¢opmy Ilepuoanueckoil CHUCTEMBl XHMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATHS «rjaBHas mnoArpynna (A-rpynma)» W «1moOouyHas
noarpynna (b-rpymma)», Maible W OOJIbIIME TEPUOABLI, COOTHOCHUTh
0003HAYEHHUSA, KOTOPhIE MUMEIOTCS B MEPUOAMYECKON TabIuUIE, C YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMUYECKHUX AJIEMEHTOB (COCTaB U 3apsi
Aapa, oOIllee YHUCIO JJIEKTPOHOB M paCIpelesieHHEe HX M0 3JIEKTPOHHBIM
CJI0SIM), OOBSICHSTH OOIIIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB DJIEMEHTOB
U HUX COCOUHEHUH B Mpejesiax MaJbIX MEepPUOJOB W TJIABHBIX MOATPYIIl C
y4€TOM CTPOCHHUS UX aTOMOB;



KIacCU(UIMPOBATh XUMHUYECKHAE JJIIEMEHTHI, HEOPTaHWYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YHUCIy U COCTaBy YYaCTBYIOIIMX B pPEAKIUHU
BEILIECTB, MO TerIoBoMYy 3G EKTy, MO HM3MEHEHHUIO CTENEeHEW OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBaTh) OOMUE M CHEMUPUUSCKHE XUMHUYECKUC
CBOMCTBAa TMpPOCTBIX U CJOXHBIX BEHIECTB, MOATBEPXKIasi OMUCAHUE
OpUMEpPaMH  MOJICKYJISIPHBIX W HOHHBIX YpPaBHEHH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKInii;

COCTaBJISITh YPABHEHUSI DJIEKTPOJUTUYECKON JUCCOIMAIMN KUCTIOT, 1IeIo4Yei
U COJICH, TONHBIC M COKpAIIEHHBIC YpaBHEHHUS PEaKIMii MOHHOTO OOMEHa,
YpaBHEHUSI PEaKIWi, TOATBEPKIAAIONINX CYIIIECTBOBAHNE TECHETHYCCKOM
CBSI3U MEXJIy BEIIECTBAMU PA3IIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBHUTEIIBHBIX  PEAKIIMMA
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIInii;
MIPOTHO3WPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHUSA,
BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBPAIICHU B  Ppa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJMIO XHMHYECKOTO »dJeMeHTa 1o (OpMyJe COCTUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, MPOBOIUTH PAcCUETHI MO YPABHEHHIO
XAMHUYECKOMN peaKiuu;

COOJIIO/IaTh TpaBUJia TOJIH30BAHUS XMMUYECKOW TMOCY/ION M Ja00paTOPHBIM
o0opyZoBaHMEM, a Takke IMpaBujia oOpalieHuss ¢ BeIeCTBaMH B
COOTBETCTBHM C HMHCTPYKIUSAMH 110  BBITIOJIHCHHIO  JIAOOPATOPHBIX
XUMHUYECKHAX OMBITOB TI0 TIOJYYCHHIO W COOMPAHUIO0 Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIeKUCIIOro ra3a);

MIPOBOJIUTH PEAKINH, MOATBEPKIAIONINE KAYECTBEHHBIN COCTaB pPa3THMYHBIX
BEII[ECTB: PACIO3HABaTh OIBITHBIM MyTEM XJOpUaa-, OpoMua-, HOIUMI-,
kapOoHat-, ¢docdar-, cunmkar-, cyiabdar-, THIPOKCHUI-UOHBI, KAaTHOHBI
aMMOHHUSI W WOHBI HW3YYCHHBIX METAJJIOB, MPHUCYTCTBYIONIME B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICTUTCIIBHON JCATEIHPHOCTH — aHAIU3 H
CHUHTE3, CpaBHEHHE, 00OOINCHUE, CHUCTEMATH3allUi0, BBISBICHHUE MPUUUHHO-
CJICICTBEHHBIX CBSI3€H — JUIsI M3YYCHHS CBOWCTB BEIIECTB U XUMHUYECKUX
peakiuii, €CTeCTBEHHO-HAYYHBIE METOJbI TO3HAHWS — HaOIIOJCHUE,
U3MEpEeHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICJIECHHBIN).



2. COAEP/KAHUME OBYYEHUA

8 KUIIACC

IlepBoHaYaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. Du3nyeckue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJIbl. XHUMHYECKUE »BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOcCHUTENbHAas aTOMHas Macca.
OTHocuTenbHasE MOJIEKYJIsIpHasi Macca. MaccoBast A0JII XUMHUYECKOTO JIEMEHTA B
COEJIMHEHNUHU.

KomnuectBo BemiectBa. Mosb. MonsipHas macca. B3anMocBsi3p KOJIMYECTBa,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

du3nyecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKHE ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PeaKIUil (COeqMHEHMS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabOpaToOpHbBIM O00OPYAOBAHUEM, U3YYEHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3loOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SABJICHUM, HAOIMIOACHUE U
ONMKMCAHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX Peakiuil (pasiiokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMojiciicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3Y4YeHUE CIOCOOOB pA3JENCHMs] CMECEH: C MOMOILIbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENIEd MOJIEKYII
(IIapoCTEepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3neMeHT U mpocToe
BemecTBo. Haxoknenue kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE



cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
NOJIy4eHHUs] Kuciopoda B JjabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoja B mpupoze. O30H — auioTporiHas MoauUKaIus KUcaopoaa.

TemnoBoit 3h(dEeKT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arps3HEHUe
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monspabiii 00bEM razoB. Pac4€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacplllieHHbIe M HEHACBIIIEHHBIE PacTBOPhHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pone pacTBOpOB B mpuposie U B XKU3HU 4esnoBeka. KpyroBopot BOAbI B IpUpPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHBIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa oxcugoB. Duzmyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMI: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHEe U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENICIICHHE COAEpKaHUsl KUCIOpoAa B BO3yXe, MOITYyUEHHUE,
coOupaHue, pacrmo3HaBaHWEe W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIGHHEe C oOpasllaMu OKCHIOB U
OMHMCaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, MCCIEOBAHUE OCOOCHHOCTEM pACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON



MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE  BHUEOMATEpUAJIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTajulaMHu, peaklHWil HeUTpalu3aluu, MOIYyYEHHE HEPACTBOPUMBIX
OCHOBAHMI, BBITECHEHHE OJHOTO METajula JAPYTHM M3 pacTBOpa COJIM, PEIICHHE
AKCIEPUMEHTANBHBIX 33/lad MO0 TeMme «BakHeilne KiIacChl HEOPraHUYEeCKUX
COEIMHEHUI.

[Mepuoauueckuii 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKas CBA3b.
OxuCcANTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBbie TOMBITKK KIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepuonuueckuii 3akoH. [lepuoanueckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIMHHONEpUOAHAas  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB IlepuoAa H
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrpyIaM U Mepuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. . M. MenneneeB — yd€Hbld H
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (TOJisipHAss W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuiui IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAJIOB, B3aMMOJICUCTBHE
TUAPOKCUIA ILMHKA C pAacTBOPAMHM KHCJIOT U IIEJI0YEH, MPOBEJICHUE OIBITOB,



WUTIOCTPUPYIOMIMX — MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIU
(ropeHue, peakluy pa3iokKeHUs, COSAUHEHUS).

MexnpeaMeTHbIe CBSI3H

Peanuzanusi MexXnpenMeTHBIX CBSI3eH IMpH M3yYeHHMM XUMHUH B 8 Kilacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJCIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIA (DaKT, TMIOTE3a, TEOpHS,
3aKOH, AaHaJlu3, CHHTE3, KJIacCUpUKAIMs, MEPUOJUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOACITUPOBAHHE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

dusuka: Marepus, aTroM, OJJIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIH],
W30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJIa, JCKTPUUECKUN 3apsif, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIECTBA, ra3, (pU3MUecKre BETHYMHBI, €IUHUIIBI
U3MEPEHHsI, KOCMOC, TIJIaHEeThI, 3BE3/1bI, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
I0JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYecKasi peakius

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XAMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUOJIOB, KaJIMs, KalbLUUs U HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIAaTypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTeNeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpPAaTUMBIX XHUMHUYECKUX peakiusiX. [IoHsITHE 0 TOMOTE€HHBIX M TeTEePOreHHBIX



peakuusx. [lonsatue o xkaranuse. [lonstue o xumnueckom paBHoBecuu. DakTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUU,  AJIEKTPOHHBIM  OasiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocTaBieHue  ypaBHEHUI
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HCIOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHUYecKol cBs3u. CteneHs nucconnannu. CUibHbIE U Ca0bIe 3JIEKTPOIUTHI.

Peakiuu noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE WOHHBIE YypaBHEHUSA peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM UM cOJell B CBETE€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [loHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPIaHUMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU
OT BO3JIECUCTBUS PA3JIUYHBIX (PAKTOPOB, HCCIEIOBAHUE BIEKTPONPOBOAHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue ocangka, BBIICICHHE Ta3a, o0O0pa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEeaKUUid
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHUUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIUUM HA HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUeCKHue CBOICTBA MPOCTHIX
BEIIECTB — TajOoreHoB. XWMHYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBHE C METAJIaM{, HEMETAUIaMH, IIEJI0YaMH). XJIOPOBOJOPO.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4dyeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeWlme XJIOpUIbl U UX
HAXOXKJEHUE B IPUPOJIE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (u3NYEeCKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa



U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHUYeCKue CBOMCTBA. OKCHUIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3anyeckue M XUMUYECKHE CBOMcTBa (0OlIMe Kak
MpEACTaBUTENS Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOJYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOTUHEHHM B MPHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, pacIpOCTPAHEHHE B MPUPO/IE,
du3nueckue U XuMHIECcKue cBoiicTBa. KpyroBoport azora B npupoje. AMMUaK, ero
(bu3NUecKue 1 XUMUYECKUE CBOMCTBA, OJMy4yeHUEe U npuMeHeHune. Conu aMMOHUS,
uXx (U3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKHUE U XHUMHUYECKUE
CBOMcTBa (OOLIME Kak TMPEACTaBUTENS Kjlacca KHUCIOT M crHeuuduueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAaueCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HEHUE OKPYXKaIoUIel Cpebl COEAMHEHUAMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOAOEMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnoap3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

O6mast xapaktepuctuka smnemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUS.  YTIJEepoJ,  aJIOTPOIIHbIE
Moau(puUKalMKU, PpacIpoCTpaHEHWEe B MpuUpoae, (U3MUECKHEe U XUMHUYECKHUE
cBoricTBa. Ancopobuus. Kpyrosopor yriepona B npupojae. Okcuapl yriepoja, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHUE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKue U XUMHUYECKHUE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KadecTBeHHass peakuus Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO34MCTBE.

[lepBoHavasIbHbBIE MTOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOJAYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBojgax — U ux



poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCIUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IMOJYyYCHHE H
npumeHenue. CoenuHeHHs KpemMHUsT B mpupoje. OOmme mnpeacTaBieHus 00
okcunie kpemaus (I1V) u kpemaueBoi kuciore. CHUIMKATHI, UX UCIIOIb30BaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
rajJoreHOoB M HUX COEIUHEHUN (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpazmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JCUCTBHEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCIOTBbl, M3yY€HUE XHUMHYECKHX CBOICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Nmpu3HaAKOB
MX MPOTEKAHHUsI, B3aUMOJIEICTBUE KOHIIEHTPUPOBAHHOM a30THOU KUCJIOTHI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHUE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMeTalulbl U UX COCIMHEHUS.

MeTaJibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE METauioB. MeTtayuindeckasi CBsi3b U
METAJIMYECKas ~ KpPUCTA/UIMUECKass  pemi€Tka.  DJIEKTPOXUMUYECKUU  pAll
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTayuioB. OO0rmue



CIOCOOBI TIONy4eHHUST MeTawioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyT'yH, JIOPATIOMHHUH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamael: nojoxkeHue B Ilepmoamyeckoil cucremMe XMMHUUYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUIAPOKCUIBI HATpuss W Kanus. [IpuMeHeHWe MIENOYHBIX METalIOB M HX
COEIMHECHUM.

[IlenoyHo3eMenbHbIE METa/UIbl MarHud W KaJblUM: TIOJOKEHUE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUupoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MAarHus
U Kanblus. BaxuHelue coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TIOJ10)keHUE B [leproinueckor CUCTeEME XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, cTpoeHHME aToMma, HaxOKJICHHE B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpPHBIE CBOMCTBA OKCHJIA U THAPOKCUIA
AJTIOMUHUS.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB J1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcuibl U conu xxenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaUueCTBEHHBIX PEAKIIMA HAa WOHBI: MarHus, KajbllMs, AIFIOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MOHAMM HATpus, Kajdud W Kalblusi (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METAJIIbI K UX COSTUHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peaknuii B ObiTy. [lepBas momomib mpu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.



XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHIIEHTpauus Bemects, aanee — [1IK). Ponb xumuu B pelieHnn 3KOJ0THYECKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepUANIOB (CTEKJIO, CIUIABbI METAJJIOB, MOJUMEPHBIE
MaTepHuabl).

MexnpeaMeTHbIe CBSI3H

Peanmnsannss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIHOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO--HAayYHOT'0 IUKIIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIACCH(PUKALMs, MEePUOJAUYHOCTh, HAOIIOJIEHNUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJICHUE, NAPHUKOBBINI
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duznka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKJIUJ,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IPOBOJHUKM,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTUYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
y0OpeHusi, MUKPOAJIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIbHbBIE BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJIBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.

3. TEMATHYECKOE IIVTAHUPOBAHUE

8 KUIIACC
KosunuecTBO 4acon CpeactBa
HaumenoBanmue Konrp JNEKTPOHHbIE 00y settust
Ne 0JIb- IIpakTu- (uudpossie) BOCTIMTAHN
pa3nesion, leHTpa
n/n Bcero HbIe yeckne  o0pa3oBaTe/bHbIE
TeMbI POrpaMMbI 06pazoBanus
pabdor  pa0oTbl = Pe€Cypchl
«Touka pocta»
bl

Pasznea 1. IlepBoHayaibHble XUMHYECKHE TIOHATHUSA

XuMuUs — BaKHast Jatuuk

o0nacTh bubmuoreka [JOK TEMIIEPATYPHI
1.1  ecrecTBO3HAHHA U 5 2 https://m.edsoo.ru/7f41 | (TepmomapHsiii),
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Paznen 3. Ilepuoanueckuii 3axoH u [lepuoguyeckas cucreMa XuMHYECKHX
37aeMeHTOB /I. . Menneneesa. CTpoeHne aToMOB. XUMHUYeCKasi CBA3b.

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu
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4. CPEJCTBA OBYUEHUSI U BOCIIUTAHUS LIEHTPA
OBPA3OBAHMS ECTECTBEHHO-HAYYHOH "
TEXHOJIOTTYECKON HAITPABJTEHHOCTEM «TOUYKA
POCTA»

O6opynoBaHue BKJIIOYAET B c€0s1 COBPEMEHHbBIEC U Kilaccuueckue npudopsl. K
MOCJICTHAM OTHOCSTCS: TpHOOp I JAEMOHCTpAIlMKd 3aBHUCHUMOCTH CKOPOCTH
peaknmuu OT Pa3TUYHBIX (PAKTOPOB, ammapar Jisi MPOBEACHUS XUMHUYECKHX
peakiui, mpudop JIsl OMBITOB C ANEKTPUUYECKUM TOKOM, MPUOOpP I U3Y4YCHUS
COCTaBa BO3/[yXa U MHOTHUE JPYTHE.

Lugpposas (komnviomepnas) nabopamopus (LlJ1), npoepammuo-annapammolii
KOMNJIEKC, O0amuyukoeas cucmema — KOMIUIEKT Yy4eOHOTO 000pyaoBaHus,
BKJIIOYAIOIIUN  U3MEpPUTEIbHBIM  ONOK, UHTEppEehHc KOTOpOro  IMO3BOJSET
o0OecreuynBaTh CBS3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U Ha0Op JaTUYHKOB,
PETUCTPUPYIOMINX 3HAYCHUSI PA3JIMYHBIX (DU3UUECKUX BEITHUHUH.

Jlamuux memnepamypsvl NIAMUHOBLIYI — TPOCTOM W HANEKHBIA TATUHK,
npeaHa3HaueH JIS U3MEPEHHUs] TeMIepaTypbl B BOJHBIX PacTBOPaxX U B Ta30BBIX
cpenax.

Jamuux memnepamypsel mepmonapmusiii - TpeAHA3HAYEH JUIsl U3MEpPEHUs
temnepatyp a0 900 °C. Hcnonws3yercsi mpu BBINOJHEHUU PpabOT, CBA3AHHBIX C
U3MEpPEHUEM TeMIepaTyp IJIaMEeHH, TUIABJICHUS U PA3JIOAKEHUS BEIIECTB.

Hamuux onmuueckou naomuocmu (KOJOPUMETpP) — TMpPEAHA3HAYEH A
M3MEPEHUS ONTUYECKON MIOTHOCTU OKPAIICHHBIX pacTBOPOB. Mcnonb3yercs npu
n3yuyeHnn TeM «PacTtBopel», «CKOPOCTh XMMHUYECKHX PEAKLHUI», ONpeaeTICHUN
KOHIICHTPAIIMU OKPAIIEHHBIX HOHOB WJIM COECIUHEHHUIA.

Jlamuux pH nipenHa3HayeH MJid U3MEPEHUsT BOAOpOoAHOro mokaszarens (pH).
Huanazon uamepennit pH ot 0—14. Mcnons3yercs 1s U3MEPEHUsT BOJOPOIHOTO
MoKa3zaTesis BOJHBIX PACTBOPOB B  PA3IMYHBIX HUCCJIENOBAHUSIX OOBEKTOB
OKPY>KAIOIIEH CPEIBI.

Hamuux 2nexmponposoonocmu TpPeJHA3HAYEH IS U3MEPEHHUs YAEIbHOU
AIIEKTPOIPOBOIHOCTH JKUIAKOCTEH, B TOM YHUCJIE W BOJHBIX PACTBOPOB BEIIECCTB.
[IpumMensieTcss mNpU HU3YYCHUU TEOPUU  DJICKTPOIUTHUYECKONW  JIUCCOLMAIIUH,
XapaKTePUCTHUK BOJHBIX PACTBOPOB.

Jlamuux x10pud-uoHo6 MCNONB3YETCs NSl KOJIMYECTBEHHOTO OIpPEACIICHUS
COJIep>KaHMsI MOHOB XJIOpa B BOJHBIX pacTBOpax, MOYBE, MPOIYKTAaX MUTAHUS.

Jamuux Humpam-uonoe NpeIHA3HAYEH I KOJMYECTBEHHOIO OIPENeSICHUs
HUTPATOB B PA3IMYHBIX O0OBEKTAX OKPYXAIOIMIEH Cpeabl: BOJE, OBOIAX, PpyKTax,
KOJIOACHBIX M3JENHSIX U T. [I.

Muxpockon yugposoii penHa3HaAYCH Il U3y4eHHs] (POPMBbI KPUCTAILJIOB H
HAOJIOICHUS 32 POCTOM KPUCTAIIOB.

Annapam ons nposedenusi xumudeckux peaxyuti (AIIXP) npeana3HadyeH AJis
MOJYYEHHUS] U JEMOHCTPAIlMA CBOMCTB TOKCHYHBIX MapOB M ra3oB. AMNMapar yaiie
BCET0 MCHOJB3YIOT JJIA TMOJy4YeHHUs M JEMOHCTpAllMd CBOWCTB  XJIOpa,
cepoBogiopoaa. AIIXP MoXHO NMpUMEHSTh Ha pa3HBIX ATanax oO0y4yeHus — Mpu



W3YYCeHUU HOBOTO Marepuana, IMOBTOPCHHHM W 3aKpeIUIeHWH, O0O0OIeHn:d u
CHCTeMAaTH3allud 3HAaHWK ydamwmxcs. B 3aBucumMoctu oT mpodmiisi oOydaeMbiX,
HeNne ypoka, YpPOBHS 3HAHHS YYaIIMXCS BO3MOJKHBI Pa3IMYHbIC BapHUAHTHI
MIOCTaHOBKHU AKCIIEPHMEHTA U BHIOOpA pearupyroIIinX BEIIECTB.

Ilpubop 0 demoncmpayuu 3a8UCUMOCIIU CKOPOCTU XUMUYECKUX DeaKyull
om paziuyHelX Gakmopog WCHOIB3YIOT TpU HU3yYeHUU TeMbl «CKOPOCTh
XUMHYECKOHN peakium» U TEIUIOBOTO ¢ dekTa XuMuIeckux peakmuid. [Tpubop gaér
BO3MOXKHOCTh ~ DKCHEPUMEHTAIBHO  HWCCIEAOBATh BIMSHHE HAa  CKOPOCTh
XUMUYECKUX PEaKIUi CICTYIOMMX (aKTOPOB: MPHUPOABl PEarUPYIONINX BEIIECTB,
KOHIICHTPAIlUU PEarupylolIuxX BEIIeCTB, IUIONIAAM TpaHULbl pazaena ¢a3 B
TeTEPOTCHHBIX CUCTEMax (TTOBEpXHOCTH COTPUKOCHOBCHUS MEXTY
pearnpyronmMy BEeIECTBAMH ), TEMIIEPATYPhI, KaTalIn3aTopa, HHTHOUTOPA.

Ilunemxa-oozamop - npucnocoOJIeHHe, UCTIOIb3YyeMOe B JIabOpaTOpUM st
OTMEpPUBAHMS OMPENENEHHOTO O0BEMA JKUIKOCTU. bausa KoMOUHUpOBAHHAS
npelHa3HayeHa JJisi HarpeBa CTEKISHHBIX U (apdopoBBIX COCYIOB, KOTIa
TpeOyeTcsi cO3/1aTh BOKPYT HAarpeBaeMOTro COCyJla PaBHOMEPHOE TeMIIepaTypHOe
nosie, u30€XaTh MCHOJB30BAHMS OTKPBITOTO IIJIJAMEHM U pacKaJIEHHOMN
ANEKTPUUECKOU crnupanu. [Ipubop Onsi nonyyeHus Ta30B HCHONB3YETCA MJiA
MOJIy4eHHUsS] HEOOJBIINX KOJMYECTB Ta30B: BOJOPOAA, KUCIOpojaa (M3 MepoKcuaa
BOJIOPO/Ia), YIJIEKUCIIOTO Ta3a.



