


IMosicuuTeIBLHAS 3aIMCKA

PaGouas mporpamma coctaBieHa Ha OCHOBE TPeOOBaHMI K pe3ysibTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTeNnbHOI MporpaMMbl OCHOBHOTO 00111ero oopaszoBanus, npeactaBieHHbx B ®T'OC OO0, a takxke Ha
ocHOBe (henepanbHOii paboyeil mporpaMmbl BOCIIUTaHUS, HA OCHOBE aBTOPCKOM IMpOrpaMMe Kypca XUMUHU IS
8-9 kmaccoB 0011€00pa3oBaTENbHBIX YUPESKICHHUH, OMyOIuKOBaHHAs n3natenbcTBoM «lIpocemenne» B 2019
roay (COOpHHK IpOrpaMM Kypca XUMUHU K yaeOHukaMm xuMuu aBTopoB . E.Pym3utuca, ®.I'.denpamana s 8-
9 knaccoB), yueonoro miana MbOVY «bensackas COLL» na 2023-2024 y4yeOHBbIi O MPOrpaMMBbl BOCTIUTAHHS
MBOY «bensackasCOILL» na 2021-2025 y4ueOHbIi roa.

HnannpyeMble pe3yJbTaTbl 0OCBOCHUA yqeﬁﬂoro npeamMera, Kypca

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHUS IIPOTPAaMMbl OCHOBHOTO O0IIIEro 00pa30BaHMsI IOCTUTAKOTCS B XOIC
0OydYeHHUs XUMHUH B CIUHCTBE y4eOHOW W BOCIHMTATEIHHOW JIEATSIBHOCTH B COOTBETCTBHU C TPATUIH-
OHHBIMU POCCHUCKHMHU COITMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, NPHHSTHIMH B
o0IIeCTBE IPaBUIIAMU U HOPMaMHU TIOBECHUS M CIIOCOOCTBYIOT MPOIleccaM CaMOIIO3HAHUS, CAMOPa3BH-
THS ¥ COIMATU3AIMUO0yJarOIITUXCSl.

JIM9HOCTHBIE PEe3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS CHCTEMOW TO3H-
TUBHBIX [IEHHOCTHBIX OPUCHTAIIMI M PacUIMpPEHHE ONbITA JEATCILHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B
YaCTH:

1) maTpuoTHYECKOro BOCHUTAHMUS:
LIEHHOCTHOTO OTHOUIEHUS! K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HAy4YHOMY HACIIECIUIO,
NOHUMAaHUS 3HAUEHHUs XUMUYECKOM HayKH B )KU3HU COBPEMEHHOI'0 00IIIECTBA, CHOCOOHOCTH BIAJIETh J10-
CTOBEpHOM MH(pOpMaIUeil 0 MepeaoBbIX JOCTHKEHUSIX U OTKPHITHSX MHUPOBOM M OTEUECTBEHHOW XH-
MUH, 3aMHTEPECOBAHHOCTHB HAYYHbIX 3HAHUAX 00 yCTpOHCTBE MUpPA U OOLIECTBA;

2) rpaskIaHCKOro BOCIIMTAHUS:

IIPEJICTaBICHNs O COLMAIbHBIX HOPMAaX M MPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHH B KOJIJIEKTUBE, KOM-
MYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y4eOHO- UCCIIEIOBATENHCKON, TBOPYECKOM
U JpyruX BHJAX JESATEIbHOCTH, T'OTOBHOCTH K pa3HOOOpPA3HOI COBMECTHOW NEATENbHOCTH MpU
BBITOJIHEHUH Y4€OHBIX, TTO3HABATENILHBIX 3a]1a4, BHITOJHEHUN XUMHUYECKUX HKCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX IPOEKTOB, CTPEMJICHUS! K B3aUMOIIOHMMAHHUIO M B3aMMOIIOMOLIM B IpoOLEcce ITOW yueOHOMU
JACATCIIBHOCTH, TOTOBHOCTHU OIICHUBATH CBOE MOBEACHHUEC M IIOCTYIIKHU CBOUX TOBapHHICﬁ C IIO3UIuHn
HPABCTBEHHBIX U IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MTOCTYIIKOB;

3) LHEHHOCTH HAYYHOI'0 MO3HAHUSA:
MHPOBO33PECHUYECKHE MPEACTABICHUS O BEMIECTBE M XMMHUYECKOW PEaKInH, COOTBETCTBYIOIIHNE COBpE-
MEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABIISIIOIINE OCHOBY JJIsi HOHUMAHUsS CYITHOCTH HAy4YHOM Kap-
TUHBI MUPA, PEACTABIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3AUMOCBS3SIX YeJo-
BE€Ka C IPHUPOIHON CPENO, O pOJIM XHUMHH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;
MO3HABATENIbHBIE MOTHBBI, HAMPABJICHHBIC HA TIOJTYYSHHE HOBBIX 3HAHHUM MO XMMHU, HEOOXOIUMBIE IS
00BsICHEHHS HAOJTI0/1TaeMBIX TTPOIIECCOB U SABJICHHM, TTO3HABATEILHON, HH(POPMAITMOHHOW U YNTATEIIbCKON
KYJbTYpbI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSTEIHLHON PabOThI C yUeOHBIMH TEKCTaMHU, CIIPABOYHOM JINTE-
paTypoi, TOCTYIMHBIMU TEXHUYECKUMHUCPEACTBAMH UH(DOPMAIIMOHHBIX TEXHOJIOTHH;
HWHTEPEC K 00yUEHUIO 1 TIO3HAHUIO, TI0003HATETLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K CaMOOOpa30BaHHMIO,
MIPOCKTHOW M MCCIIEIOBATEILCKOM NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTU M YPOBHS
00y4eHus B JanbHEHIIIEM;



4) popMupOBaHUS KYJILTYPHI 310POBbSI:
OCO3HaHHE IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3]10pO-
BbIil 00pa3 JKU3HHU, OCO3HAHUE MOCIEICTBUNA U HENPUATHE BPEIHBIX IPUBBIYEK (YHIOTPEOICHHS aIKOTo-
715, HAPKOTUKOB, KYPEHHs), HEOOXOIUMOCTH COOTIOACHUST TPaBWI O€30MacHOCTH TPU OOpAIICHUU C
XUMHUYECKMMH BEILECTBAMU B OBITY M peaJIbHOM KU3HU;

5) Tpyaosoro Bocnuranus:
MHTEpEC K MPAKTHIECKOMY H3yUeHHIO NPO(eCccHil 1 Tpyaa pa3indHOTO Poja, yBaKEHHE K TPYLy H pe-
3yJIbTAaTaM TPYJOBOM JEATEIBHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS NPEIMETHBIX 3HAHUIA 110 XH-
MHUH, OCO3HAHHBIA BHIOOP WHIMBHIAYaILHON TPAEKTOPUM MPOIODKEHHS 00pa3oBaHMsA C YYETOM JIMY-
HOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIIeIHOM
IPOdECCHOHATBHON JIEATEIFHOCTH U PA3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJaNTHPOBATHCS B
pohecCHOHATBHOI Cpejie;

6) 3K0J0rH4YecKOro BOCIHTAHNS:

9KOJIOTUYECKHU 11eJ1eco00pa3HOe OTHOILEHHE K IMPHPOJIe KAaK HMCTOYHMKY >KU3HM Ha 3emile, OCHOBE e
CYIIECTBOBAHHMS, TOHMMAaHHUE LIEHHOCTH 3/I0pPOBOT0 W 0e30MacHOro odpasa jKM3HU, OTBETCTBEHHOE OT-
HOIIICHHE K COOCTBEHHOMY (PM3MUECKOMY U IICUXHYECKOMY 3I0POBBIO, OCO3HAHME IIEHHOCTH COOIII0Ie-
HUS NpaBUJ 0€30MaCHOrO MOBEJCHUS IpU paboTe C BEIIECTBAMM, a TAKXKE B CUTYALUSIX, YTPOXKAIOIIUX
370POBbIO WKU3HU JIIOJICH;

CHOCOOHOCTH MNPUMEHATh 3HAHUS, I[IOJIydaeMble MpU M3YYEHHUU XHUMMH, JUIS pElIeHus 3ajad,
CBS3aHHBIX C OKPYKAIOUICH MPUPOIHON CPEAOW, I MOBBILECHUS YPOBHS 3KOJOTMYECKOW KYJBTYPBI,
0CO3HaHMs INI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPoOJIeM U MyTe UX pelleHus NOCPEeICTBOM Me-
TOJIOB XMMMH, DKOJIOTHYECKOIO MBIIIJICHUSI, YMEHUS PYKOBOJACTBOBATLCS UM B IIO3HABATEIbHOM, KOM-
MYHUKATHBHOW U COLIMAJILHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B COCTaBe MeTarpeAMETHBIX pe3ynbTaTOB BBIAEIISIOT 3Ha4YUMBbIE TSl POpMUPOBAHUS
MHPOBO33pEHHUS OOIIEHAYYHbIE TTOHATHS (3aKOH, TEOPUSs, IPUHITUII, TUTIOTE3a, (HaKT, CHCTeMa, MPOIIECC,
OKCIIEPUMEHT M JIPYTroe.), KOTOpPbIE HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax H
MO3BOJISIIOT Ha OCHOBE 3HAHUN W3 ATUX NPEAMETOB (OPMUPOBATH TPEACTABICHHE O IEJIOCTHOU
HAy4YHOW KapTUHE MHpA, U YHUBEpPCAIbHbIC y4eOHBIC NEUCTBHUS (ITO3HABATEIbHBIC, KOMMYHUKATHB-
HBIE, PETYIATUBHBIE), KOTOpbIE 00ecIIeYnBaroT (hopmupoBanue TOTOBHOCTH K CaMO-
CTOSITEIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM eI TEIIbHOCTH.

ITo3naBaTenbHBIC YHHBeEpCAJIbHbIC y4eOHbIE AeiCTBHSA

ba3oBrble Jlorn4yeckue 1eicTBus:

YMEHUSI UCIOJIB30BaTh MPUEMBI JIOTUUYECKOTO MBIIUICHUS NIPU OCBOCHUM 3HAHWUW: PACKPBIBATH CMBICII
XUMHUYECKHUX NOHATUN (BBLIEIATh UX XapaKTEPHbIE NPU3HAKHM, YCTAHABINBATh B3aUMOCBSI3b C  JIpYy-
TUMH TOHSTHSIMH), HCIOIb30BaTh MOHATHS IS OOBSICHEHHS OTJENbHBIX (PAKTOB U SBJICHUH, BBIOU-
paTb OCHOBaHMA W KPUTEPUU IS KIacCU(UKAIMM XUMHUECKUX BEIIECTB MU XUMHUECKUX PpEaKIHi,
yCTaHABJIMBATh MPHUYMHHO-CIEJICTBEHHBIE CBSA3M MEXAY OOBEKTaMH H3YyU€HHs, CTPOUTH JIOTHUECKHUE
paccyxaeHus (MHIYKTUBHbIE, 1€ TyKTUBHBIE, TI0 aHAJIOTHH ), eJIaTh BBIBOJBI U 3aKJIIOUEHUS;

YMEHHE NIPUMEHSATH B IPOLIECCE [T0O3HAHUS MOHTHS (IIPEIMETHBIE U METANPEMETHBIE), CHMBOJIMUYECKHE
(3HAKOBbIE) MOJIEIIH, UCIIONb3yeMble B XUMHHU, NPE0OPa30BBIBATh HIMPOKO MPUMEHSIEMbIEe B XUMUU MO-
JIeJIbHBIE MPEICTABICHUS — XUMUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMU4eckas GpopMmyna U ypaBHEHUE
XUMHUYECKON peakiuy — MpH pelIeHNH Y4eOHO-TIO3HABATENbHBIX 3ajlad, C Y4ETOM 3THUX MOJAEIbHBIX
NPECTAaBICHUN BBISBIATh M XapaKTEPH30BATh CYIIECTBEHHBIE NMPU3HAKU M3Yy4aeMbIX OOBEKTOB — XH-
MHUYECKHX BEIIECTB W XUMHYECKHX pEaKlui, BBISABIATH OOIIME 3aKOHOMEPHOCTH, HPUYHUHHO-
CJICICTBEHHBIE CBSI3M U IIPOTUBOPEUHUS B U3y4aeMbIX IIPOLIECCAX U SIBICHUSX.



Ba3oBrble ucciienoBarebLCKHE 1eHCTBUA

YMGHI/IG HCIIOJBb30BaTh ITOCTABJIICHHBIC BOHpOCBI B KAQUYCCTBEC I/IHCprMeHTa IIO3HaHHA, a TAKXKEC B KadcC-
CTBE OCHOBBI 151 ()OPMHUPOBAHUSI TUIIOTE3HI IO MPOBEPKE MPABUIILHOCTH BBHICKAa3bIBAEMBIX CY)K/ICHUIH;
HpI/IO6peTCHI/Ie OIIbITA ITO HJIaHI/IpOBaHI/IIO, OpI‘aHI/I3aL[I/II/I )41 HpOBCIIeHI/IIO y‘IeHI/I‘-IeCKI/IX 3KCHCpI/IMeHTOB,
yMEeHHUE Ha0JI01aTh 3a XOJI0OM IPOIIecca, CaMOCTOSTEIBHO MPOTHO3UPOBATh €ro pe3ybTaT, (hopMyIupo-
BaTh 00O0OIIEHUS U BBIBOJIBI IO pe3ysIbTaTaM IPOBEIEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIATh OTYET O
Ipo/IeTIaHHOM paboTe.

Pabora c undgopmanueii:

yYMEHHE BbIOUpaTh, aHAIM3UPOBATH U HHTEPIIPETUPOBATHh HH(OPMALIMIO PA3IMYHBIX BUJOB U (hopM mpen-
CTaBJICHHUS, TIOJYYaEMYIO0 U3 Pa3HbIX UCTOYHHUKOB (HAyYHO- MOIYJISApHAs JUTEpaTypa XUMUYECKOTO CO-
JIep>KaHusl, CIIpaBOYHbIE MOCcoOus, pecypchl HTepHETa), KpUTUUECKH OIICHUBATH IMPOTUBOPEUYUBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSTHh pa3jMYHble METOJbI U 3alpoChl MPHU MOUCKE U O0TOOpe MH(OpPMALMU U COOTBET-
CTBYIOIIUX JaHHBIX, HCOOXOAMMBIX JIJISI BBITTOJIHEHUS YICOHBIX U TO3HABATEIILHBIX 3a/1a4 OMPEIeIEHHOTO
TUIA, TPUOOPETEHUE OIbITa B OOJACTH MCIOIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHO-
JIOTUH, OBJAJCHHUE KYJIbTYpOH aKTHBHOTO HCIOJIb30BAHMS Pa3IMYHBIX MOMCKOBBIX CHCTEM, CaMOCTOS-
TEJHHO BBIOUPATh ONTHUMAIBHYIO (POPMY TPECTaBICHUS HHPOPMAINH W HIUTFOCTPUPOBATH pPEIIaeMbIe
3a/1a4¥ HECJIOKHBIMH CXEMaMH, JHarpaMMaMHu, IpyruMu (GopMaMu rpaduKiu BX KOMOMHAIIASMU;
YMEHHUE HCIOJIb30BaTh M aHAIM3UPOBATh B Mpoliecce YUEOHOM M MCCIIENOBATENHCKOU JESTEIIbHOCTU
UH(GOPMAIIHIO O BIMSHUHM TPOMBIIIIEHHOCTH, CEJIBCKOTO X0341CTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPY-
JKAroIIe MPUPOJHOM CPEIbI.

KoMMyHuKkaTHBHBIE YHMBepcaJibHble y4eOHbIe NeliCTBHUSA:

yMEHHUE 3aJjaBaTh BOIIPOCH! (B XOJ€ AMaiora W (WiM) JUCKYCCHM) IO CYHIECTBY OOCYKAaeMOW TEMBI,
(bopMyIUpPOBATH CBOM MPEIJIOKEHNUS OTHOCUTENIBHO BBIIIOJIHEHUS NPEAJIOKEHHON 3a/1a4;
NpUOOpETEHNE ONbITAa MPE3EHTALNN PE3YyIbTaTOB BBIMOJIHEHHS] XMMHUYECKOI0 dKcrepuMeHTa (j1abopa-
TOPHOT'O OIBITA, TJAOOPATOPHON PabOTHI IO UCCIIETOBAHHUIO CBOMCTB BELIECTB, YU€OHOTO ITPOEKTA);
3aMHTEPECOBAHHOCTh B COBMECTHOM €O CBEPCTHHKAMM ITO3HABATEJIBHOM M HCCIIENOBATEIBCKON es-
TEJIBHOCTU TIPU PEUICHNU BO3HMUKAIOIIUX MPOOJEeM Ha OCHOBE y4yéTa OOIIMX MHTEPECOB U COIJIACOBA-
HUS TO3ULIMH (0O0CyXIeHHsl, 0OOMEH MHEHUSIMHU,

«MO3TOBBIE€ HITYPMbI», KOOPJIWHAIUS COBMECTHBIX JIEHCTBUI, ONpE/EIeHNEe KPUTEPUEB MO OLIEHKE Ka-
YecTBa BBIIOJHEHHOH paboThI U JIpyTue);

PeryasiTuBHble yHHMBepca/ibHble Y4yeOHble 1eHCTBHUS:

YMEHHE CaMOCTOSITEIbHO ONPEAEIATh 1eNI AESITeIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATh, KOHTPOJIUPO-
BaTh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JE€ATEIbHOCTh, BRIOMpPATh Hanbosee 3PpGeKTUBHbIE
CHocoObI pelIeHNs y4eOHbIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSITENIbHO COCTABIIATh MIIM KOPPEKTUPO-
BaTh IIPEUIOKEHHBIN aJTOPUTM JEHCTBUI NPH BHINIOJHEHUH 33JaHUI C YYETOM IOJyUYEHUS HOBBIX 3Ha-
HUI 00 M3ydyaeMbIX OOBEKTaX — BEIECTBAX W PEAKIUIX, OLIEHUBATh COOTBETCTBHE IOJyYEHHOTO pe-
3y/nbTaTa 3asBJICHHOW LEJIM, YMEHHUE HCIIONBb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, MpE/UlaracMble B
YCJIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO COJEPKaHHs, YCTaHOBJIEHHOI'O
JaHHOM (enepanbHON pabovel MPOrpaMMoi, BBIACISIOT: OCBOGHHBIE O0YYarOIIMMUCS HAy4YHbIE 3Ha-
HUS, yMEHUSI M CIIOCOOBI JEHCTBHM, cnenuduyeckue A NpeIMeTHOW 00aacTH «XUMHUS», BUIbI Jes-
TEJILHOCTU 110 MOJYYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIpETaly, NMPeoOpa3oBaHUI0 U MPUMEHEHHIO B
pa3IMYHBIX YU4COHBIX U HOBBIX CUTYaIUSX.



K xonIty oOyuenus B 8 kjacce rmpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxarth chop-
MHUPOBAHHOCTb Y O0YUaIOIIUXCSl YMEHHIA:

PAaCKpBIBaTh CMBICI OCHOBHBIX XUMUUYECKUX IOHATHUI: aTOM, MOJIEKYJIa, XUMUYECKHUN 3JIEMEHT, IIPOCTOE
BELIECTBO, CJIOKHOE BEILIECTBO, CMECHh (OJHOpPO/HAs U HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAS
aTOMHAas U MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASL MAacca, MaccoBasi 10JIsI XUMHU-
YECKOI'0 JIEMEHTA B COCIMHEHUU, MOJIIPHBIA 00BbEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb, SJIEKTPOOTPH-
[aTeJIbHOCTh, CTENICHb OKUCIICHUS, XUMUYECKasl peaKiysi, KIIacCu(pUKaIMs peakuil: peakliiu COeIHE-
HUSI, peakLUH Pa3IOKEHUs, PeaKkiMM 3aMEeLeHUs, peakiui oOMEHa, 9K30- U HHIOTEPMHUECKUE peak-
1M, TeTI0BOH 3(dekT peakuunu, sapo aTroma, MEKTPOHHBINA CIIOW aTOMa, aTOMHasi OpOUTAIIb, PaIHyC
aToMa, XMMHUYECKasl CBs3b, IOJIIPHAs U HENOJIApHAs KOBAJCHTHAs CBS3b, MOHHAS CBA3b, HOH, KaTHOH,
aHMOH, pacTBOP, MacCoBast JOJIs BeLeCTBA (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

WJUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX ITOHATUN U IPUMEHSATDH OTHU ITOHATHUSA IIPU OIIUCa-
HUY BEIIECTB U UX IIPEBPALICHUI;

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHHs (POPMYIT BEILIECTB M yPaBHEHUN XUMUYECKUX
pEaKIIN;

OIpeNieNATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTEIIEHb OKUCIECHHUS 3JIEMEH-
TOB B OWHApHBIX COCAMHEHUSX, MPHHAJICKHOCTh BEIIECTBK OMPENEIEHHOMY KJIACCy COeIMHE-
HU 110 popMyIiam, BUJ XUMHUYECKOH CBSA3H (KOBAJICHTHASI M MIOHHAs) B HEOPTaHMYECKUX COSAMHEHHSIX;
packpbiBaTh cMbIci [lepuonnyeckoro 3akona JI.M1. MenaeneeBa: 1eMOHCTpUPOBATH IOHUMAaHKUE NIEPUO-
JUYECKON 3aBHCUMOCTH CBOMCTB XMMUYECKHUX JIEMEHTOB OT MX IOJIOKeHMs B [lepuoguyeckoit cucre-
M€, 3aKOHOB COXPAHEHHs MacChbl BELIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOIO YYEHHMs, 3a-
KOHa ABOrajipo;

OTIMCHIBATh U XapaKTepU30BaTh Tabamunyto Gopmy Ileprnoanaeckoil cuCTeMbl XUMUYECKUX JIEMEHTOB!
pas3nyaTh MOHATHS «IJ1aBHas noArpynna (A-rpynma)» u

«odouHas noarpymnmna (b-rpynna)», maiele 1 601blINE TEPUOIBI, COOTHOCUTh 0003HAYEHUSI, KOTOPbIE
umerorcs B Tabnuue «llepuonnyeckas cucrema xumuueckux snementoB .M. MenaeneeBa» ¢ uucio-
BBIMH XapaKTEpPUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] siapa, odliee yuc-
JIO JIEKTPOHOB U PACIPEEIIEHUE UX 10 IEKTPOHHBIM CJIOSM);

KJIACCU(UIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPIaHUYECKUE BEIECTBA, XUMUYECKUE DPEAKIUH (T10
YHUCIy M COCTaBy YYacTBYIOUIMX B PEAKIMU BELIECTB,IO TEMIOBOMY 3D (DEKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEILIECTB Pa3IMUHBIX KJIACCOB, MOATBEP-
JKJask ONMMCaHUE IPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O COCTaBa, BO3MOKHOCTH IIPO-
TEKaHUS XMMUYECKUX MPEBPALICHUI B Pa3JINYHBIX YCIOBUAX;

BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPDHYIO M MOJIAPHYIO MAcChl BEILECTB, MACCOBYIO JOJII0 XUMHUE-
CKOT0 3JIeMEHTa 10 (GOopMyJie COEJMHEHNUS, MAaCCOBYIO JIOJII0 BEIIECTBA B paCTBOPE, IPOBOJUTH PacUEThI
[0 YPAaBHEHHUIO XMMHUYECKOW PEaKIMH; IPUMEHAITh OCHOBHBIE OIEPALlNHA MBICIUTEIBLHON JESITEIBHOCTH
— aHaJM3 U CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATU3AIIHIO, Ki1acCu(UKAIIHIO, BBIIBIEHUE IPUUYUHHO-
CIIEICTBCHHBIX CBS3€M — I U3Y4YCHHUS CBOWMCTB BEIIECTB U XUMHUYECKMX PEaKIUH, €CTECTBEHHO-
Hay4HbIE METOJIbl TIO3HAHUS — HAOIIOJICHNE, U3MEPEHHE, MOACTUPOBAHNE, SKCIIEPUMEHT (peabHbI U
MBICJICHHBIN );

CJIeIOBaTh MpaBUiIaM IOJIb30BAHUSI XUMUYECKOM TOCy10i U 1a00paTOpHBIM 000py/I0BaHUEM, a TaKXkKe
npaBWiIaM oOOpalleHHss C BELIECTBAMH B COOTBETCTBHMU C MHCTPYKLUSMH I10 BBITOJIHEHUIO JIabopa-
TOPHBIX XMMUYECKHUX OMBITOB IO MOJIYUYEHHIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOJA U KHUC-
JI0poJia), MPUTOTOBJIEHUIO PACTBOPOB C OMpENEIEHHONM MaccoBOM 10yl pacTBOPEHHOTO BEIECTBA,
IJIAHUPOBATh M ITPOBOJIUTH XUMUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KHUC-
JIOT C IOMOIIBIO0 HHIUKATOPOB (JIAKMYC, (peHo(TaienH, METHIIOPAHK U JPYTHUE).

K xonIty oOyuenus B 9 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOKHBI OTpaXkaTh chop-



MHUPOBAHHOCTb Y 00YUaIOIIUXCS] YMEHHIA:

PacKpBIBATh CMBICII OCHOBHBIX XMMHYECKHUX MOHATHI: XUMUYECKUH IEMEHT, aTOM, MOJIEKYJIa, HOH, Ka-
THUOH, @HUOH, IIPOCTOE BELIECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENILHOCTD, CTeE-
IICHb OKHCIICHUS, XUMHYECKasi PEaKLnsl, XUMHUYECKasl CBSA3b, TEIUIOBOU 3((EKT peakIiu, MOJb, MOJISIP-
HbIi 00BEM, pacTBOp, 3JIEKTPOJUTHI, HEIEKTPOJIUTHI, IEKTPOIUTHUYECKAs TUCCOLMALNSA, PEAKIHUU
HMOHHOI0 OOMEHa, KaTaJln3aTop, XMMUYECKOEe paBHOBECHE, OOpaTUMBbIE U HEOOPATUMBIE PEAKIIMH, OKUC-
JIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN, OKUCIUTENb, BOCCTAHOBUTEND, OKUCIEHUE U BOCCTAHOBIICHUE,
aIoTponusi, aMpOTepHOCTh, XUMUYECKast CBA3b (KOBAJICHTHAs, MOHHAS, METAJUINYECKas), KPUCTAILIH-
YyecKasi peléTKa, KOppo3usi METaIOB, CILIABbl, CKOPOCTh XMMHUYECKOM peakLUu, MPEIeIIbHO NOIIyCTH-
Mast konueHTpanusa [IJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUECKUX IOHATUN U IPUMEHSTHITU MOHATHUS IIPH OIKCa-
HUU BEIIECTB U UX IIPEBPALLCHUI;

UCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIUKY JJIsl COCTaBIE€HUS (POPMyYJI BEIIECTB U YPaBHEHUI XMMUYECKUX
pEaKIIM;

ONpEACIATh BAJICHTHOCTb W CTENEHb OKHUCIECHUS XMMHMYECKHX JJIEMEHTOB B COCIMHEHMAX Pa3-
JMYHOTO COCTaBa, MPUHAJIC)KHOCTD BEIIECTB K ONPeIeIEHHOMY KJIacCy COeTUHEHHUH TI0 (opMyiiaM, BH]
XUMHUYECKON CBSI3M (KOBAJIEHTHAs, MOHHAs, METAJUIMUECKAas) B HEOPIaHUYECKUX COCAMHEHUAX, 3aps]l
HOHA 10 XMMUYECKOH (hopMyJie, XxapakTep Cpeibl B BOJHBIX pacCTBOPaX HEOPraHUYECKUX COEAMHEHHH,
THUI KPUCTAJUIMUECKON pEeIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI.M1. MenneneeBa U 1€MOHCTPUPOBATh €0 NOHUMAaHUE:
OIKCBIBATh U XapaKTepu30BaTh Tabauunyto Gopmy Ilepronnyeckoil cucreMbl XUMHUUYECKUX JIEMEHTOB:
pa3nuyarh NOHATUA «TJ1aBHas noarpynna (A-rpymnmna)» u «mobounas noarpynna (b-rpynmna)y», mainsie
u 0osbIINE

NEepUOAbl, COOTHOCUTh OOO3HAUYEHHUS, KOTOpPhIE MMEIOTCA B IMEPHOJUYECKON TabIuIle, C YUCIOBBIMU
XapaKTepUCTHUKAMHU CTPOEHMSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijapa, o0llee 4Hcio
AJIEKTPOHOB U pacHpeiesieHne UX MO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIHE 3aKOHOMEPHOCTH B U3-
MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHHI B IPEJENax MaJbIX NEPUOAOB U TJIABHBIX MOATPYII C
YYETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMHUYECKHE AIIEMEHTBHI, HEOpraHUYecKue BEIIIECTBA,
XMMHUYECKHE peakiuu (M0 YMCIy W COCTaBY YYaCTBYIOLIMX B pEaKIUH BEIIECTB,I0 TEMIOBOMY
3¢ dexTy, 10 U3BMEHEHUIO CTETIEHEN OKUCIEHUS XUMUYECKUX 3JIEMEHTOB);XapaKTepHU30BaTh (OMUCHIBATD)
oOurye U crenupuyecKkue XMMUYECKUE CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB, MOATBEPKIasi OMU-
CaHUE NMPUMEPAMH MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOIUX XMMHUYECKUX PEaKLIN;
COCTAaBJIATh YPAaBHEHMS JJIEKTPOIMTUYECKON JUCCOLMALMHU KHUCIIOT, IIEJI0YEH U COJIEH, MOJIHBIE U CO-
Kpall€HHbIE YpaBHEHHUS pPEaKIMil MOHHOIO OOMEHa, ypaBHEHHUs peaklMid, MOATBEP)KIAIOIIMX CyIlle-
CTBOBaHME F€HETHUECKOM CBSI3M MEX/1y BEIIECTBAMHU Pa3IMYHbIX KIJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS JJIEK-
TPOHHOTO OanaHca STHUX peakluii;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHHS, BO3ZMOKHOCTH MPOTEKAHUS XHUMHU-
YECKUX NIPEBPALCHUN B Pa3IMUHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO JOJI0 XUMHYE-
CKOT0 3JIeMEeHTa 10 (popMyJie COeMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHMIO XUMUYECKON pEaKuy;
coOiroAaTh MpaBuiia MOJIb30BAHUS XMMHUECKOH MOCYJ0N U 1a00paTOpHbIM 000pYAOBaHUEM, a TaKXkKe
npaBuia OOpalieHHus C BEUIECTBAMH B COOTBETCTBUHU C MHCTPYKIHMSMHM I10 BBIOJHEHHIO JIabopa-
TOPHBIX XMMUYECKUX OIBITOB IO MOJIYYEHHUIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U yriie-
KHCJIOTO Ta3a);
IPOBOAMTH PEAKIUM, MOATBEP)KJAIOLINE KaueCTBEHHBIM COCTAaB PA3IMUHBIX BEIIECTB: PACIIO3HABATh



OTIBITHBIM TYTEM XJIOPHI-, OpOMHUI-, HOIUI-, KapOoHaT-, docdar-, CUIMKaT-, cyabdar-, THIAPOKCUI-
HOHBbI, KATUOHBI aMMOHHSA U MOHBI I/I3y‘IeHHbIX MCTAJIJIOB, HpI/ICYTCTByIOH_[I/Ie B BOJHBIX paCTBOan Heop-
TaHUYCCKHUX BCIICCTB,

IMPUMEHSTh OCHOBHBIC OIEpaIlMi MBICIMTEILHOW NEATCIILHOCTH — aHAIM3 M CHHTE3, CPaBHEHHE, 0000-
MICHUC, CUCTEMATU3alluI0, BBIABICHUC HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIX CBSI3€I>'I — HJIdA I/I3y‘leHI/I$I CBOﬁCTB BC-
IIEeCTB U XUMHUYCCKUX peaKL{Hﬁ, CCTCCTBCHHO- Hay‘-IHbIe MCETOABI ITO3HAHUA — Ha6JIIO,HCHI/IC, I/I3Mep€HI/Ie,
MOJICJTMPOBAHHUE, SKCIIEPUMEHT(PCAIbHBIN M MBICIICHHBIH ).

8 KJIACC

IlepBoHaya/IbHbIE XUMHYECKHE TIOHSATHSA

[Ipenmer xumun. Poiap XuMHM B )KU3HU YeloBeKa. XUMUS B cUCTeMe HayK. Tena u Benjectsa. Pusunye-
CKHE CBOMCTBA BEILIECTB. ArperatHoe coCTosiHue BeulecTB. [loHsATHE O MeTodax MO3HAHHS B XHUMHUH.
Yucteie BemectBa 1 cmecu. CriocoObl pa3zesieHusicMecei.

ATOMBI U MOJIEKYJIBl. XUMUYECKUE 1eMeHThl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.

[IpocTble 1 cnoxHbIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas opmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX 3JICMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYIsIpHast Macca. MaccoBasi 10711 XH-
MMYECKOTO 3JIEMEHTA B COCIMHCHMH.

KonuuectBo Bemectsa. Mosb. MonsipHas macca. B3auMocCBsA3b KOJIMUECTBA, MAacChl U YUCIa CTPYKTYp-
HBIX €JIMHUIL BenecTBa. Pacu€rel o hopMynamM XUMUYIECKUX COCTUHEHUH.

®u3nYecKrue U XUMUYECKUE SBJICHUSA. XUMHUUECKas peakius U €€ Npu3HaKku. 3aKOH COXPaHEHUS] MACChI
BeIECTB. XUMHUYecKue ypaBHeHus. Kitaccudukanus XuMUYECKUX peakiuil (COeTMHEHUS, Pa3I0KEeHHUS,
3aMeIeHus, OOMeHa).

Xumuueckuu sKcnepumenm:

3HaKOMCTBO C XMMMYECKOH MOCY0H, MpaBuiaMu paboTsl B JaOOpaTOpUH U NMpUEMaMu OOpaleHUs C
1abopaTopHbIM 000py/AOBaHUEM, W3YUEHHE M ONHCaHuEe (PU3NUYECKHX CBOMCTB 00pa3lloB HEOpraHUue-
CKUX BEILECTB, HaO/0IeHNe pU3nUecKuX (TJ1aBlIeHUe BOCKa, TasHUE JIbAa, pacCTHUpPaHUE caxapa B CTYII-
K€, KHIICHHE ¥ KOHJIEHCAIUs BO/IbI) U XMMUYECKUX (TOpEeHHE CBEYH, IPOKAIMBAHUE METHON MPOBOJIOKH,
B3aMMOJICHCTBHE MeNa C KUCIOTON) SIBICHUH, HAOII0IEHUE U ONMCAHNUE TPU3HAKOB MPOTEKAHUSI XUMU-
YEeCKMX peakuuil (pazioeHHue caxapa, B3aMMOJEHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM Oapus, pasiio-
xenue ruapokcuaa Menu (l1) mpu HarpeBanuu, B3anMozeicTBIE jxene3a ¢ pactBopom coiu meau (II),
U3YyYEHUE CIIOCOOOB pa3jieneHusl cMecell (C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BbIIAPUBAHUE, TU-
CTHILISILMS, XpoMaTorpadusi), IpOBEJCHHE OUYMCTKU MOBAPEHHOW COJIM, HAOJIIOJEHUE U ONMUCAHHE pe-
3yJIbTaTOB MPOBEACHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3/IaHUE MOJAEIEN MO-
JeKyJ (IIapOCTEPIKHEBBIX ).

BaskHejinue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoma — aneMeHT u mpocToe BeecTBo. Haxoxaenue kucio-
pona B mpupoje, pusnueckue U XuMuueckue cpoiictBa (peakuuu ropenus). Oxcuasl. Ilpumenenue
kucinopona. CrocoObl MOMY4YeHHUS KHUCIOPOAa B TaOOpaTOpPHHM M MPOMBINIIEHHOCTH. KpyroBopot
KHCIIopoja B ipupojie. O30H — amoTponHas MoAUGUKAIISI KUCIOPOa.

TeroBoil 3pPexT XUMHUECKON peaklHnH, TEPMOXUMHYECKHE YPaBHEHHUS, SK30- U SHIOTEPMHUYECKHE
peakuuu. TOIIMBO: yroib U METaH. 3arpsi3HeHne BO3yXa, YCHJIECHHE MapHUKoBOro 3¢ dekra, paspyuie-
HUE 030HOBOIO CIIOSI.

Bogopon — sanement u npoctoe BemecTBo. Haxoxnenue Bogopoaa B npupoje, pusndeckre 1 Xummuye-
CKHe€ CBOICTBa, MPUMEHEHUE, CIOcOObI nmonydeHus. KucioTsl u comnu.

MonsipHblii 00bEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBOMCTBa BoAbL. Bona kak pactBoputens. PacTBopbl. HackllieHHbIE M HEHACBIIIIEHHBIE pac-
TBOpBL. PacTBOpuMOCTS BelecTs B Boae. MaccoBast 10715 BELIECTBAa B pacTBope. XUMHUYECKUE CBOKCTBA
Bobl. OcHOBaHusA. Posib pacTBOpOB B MPUPOJIE U B KU3HU YelioBeKa. KpyroBopot Bojbl B mpupoze. 3a-



rpsi3HEHUE MPUPOIHBIX BOJ. OXpaHau OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranndeckux coequHeHunit. Oxcuapl. Kiaccudukanms oKCHIOB: coieoOpasyronme
(ocHOBHBIE, KHCIIOTHBIE, aM(pOTEepHBIC) U HeconeoOpa3yomue. HomeHkmarypa okcunoB. Guznyeckue u
XUMHUYECKHE CBOWCTBA OKCHAOB. [loirydeHre OKCHIoB.

OcHoBanus. Knaccudukarnus ocHOBaHUM: IMIETOYM M HEPACTBOPUMBIC OCHOBaHUA. HomeHkaTypa oc-
HOBaHUH. PU3UYECKUE U XUMUUYECKHE CBOMCTBA OcHOBaHUM. [loydeHne ocCHOBaHUA.

Kucnotel. Knaccudukarus kuciaor. Homenknarypa kuciot. @u3ndeckue U XUMUIECKHE CBOMCTBA KHC-
10T. Pan aktuBHocTn MetamuioB H.H. bekerosa. [Tonyuenue kucior.

Comu. Homenknarypa cosneil. Puznueckue M XHUMHUYECKHE CBOMCTBA COJICH.

[Tonyuyenue conen.

['eHeTrdeckas CBsA3b MEXIY KIIacCaMH HEOPTaHUYECKUX COSAMHEHUH.

Xumuueckuu sxcnepumenm:

Ka4eCTBEHHOE OIPEeJIEHUE COEpKaHMsl KHCIopoJa B BO3yXe, [OJydeHue, coOMpaHue, paclio3HaBa-
HHE U U3y4YEHHE CBOWCTB KHCIOPOa, HAOIIOAEHHE B3aUMOACHCTBHS BEIECTB C KUCIOPOAOM U YCIOBHS
BO3HUKHOBEHUS U IPEKpalleHusl ropeHus (Iokapa), O3HakoMJIeHHe ¢ o0pa3ljaMu OKCHUJIOB M OIUCAHUE
UX CBOMCTB, MOJIydeHHUe, COOUpaHue, paclio3HaBaHUE U M3y4eHHE CBOWCTB BoJOpoJa (rOpeHue), B3au-
MozericTBue Bogopoa ¢ okcuaoM meau (1) (Bo3MOXKHO MCIONIb30BaHUE BUICOMATEPHAIIOB), HAOOIC-
HHE 00pa310B BELECTB KOJIUYECTBOM 1 MOJIb, HCCIIEIOBaHHE OCOOEHHOCTEH PacTBOPEHUs! BEILIECTB C pas-
JUYHON PacTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C ONpeIesIEHHON MacCOBOM J0Jeil pacTBOPEHHOTO
BEILIECTBA, B3aMMO/ICHCTBHE BOJIBI C MEeTaNIaMH (HATPHEM H KaiblreM) (BO3MOXKHO HCIOJIh30BAHUE BU-
JIeOMaTepHalIoB), UCCIEIOBAaHNE 00Pa3I0B HEOPIraHNYECKUX BEIECTB PA3IUYHBIX KJIACCOB, HAOIIOICHUE
U3MEHEHMsI OKPACKU MHAMKATOPOB B PAaCTBOpPAX KHUCIOT U IIeN04Yeil, U3ydeHHe B3auMOJICHCTBUS OKCHJIA
memu (II) ¢ pacTBopoM cepHOW KHCIIOTBI, KHCJIOT C METaUlaMH, PEaKLUil HEeWTpaliu3alyu, Mojyde-
HUE HEpaCTBOPUMBIX OCHOBaHHW, BBITECHEHHWE OJHOTO METaJUla JPYTUM W3 PacTBOpa COJIM, PEUICHHE
JKCIEPUMEHTAIbHBIX3a/1a4 110 TeMe «BajkHelIne Ki1acchl HeOPraHUYEeCKUX COSMHEHUIN.

IHepuoauveckuii 3akon u Ilepuoamyeckasi cucrema xumuyeckux 3jaemeHToB .M. MenaeJee-
Ba. CTpoenue aToMoB. XMMHU4eCKas CBsA3b. OKUCINTEIbHO- BOCCTAHOBHUTEIbHbIE PeaKIIuu
[TepBbie MOMBITKHU KIACCU(PUKAIIMH XUMHUYECKUX 3JIEMEHTOB. [oHsATHE O Tpymnmax CXOIHBIX JIE€MEHTOB
(1Ie7oYHbIE U IIETIOYHO3EMENIbHBIE METAJLIbI, TaJOT€Hbl, MHEPTHBIC ra3bl). DJIEMEHTHI, KOTOpbIe 00pa-
3yIOT aM(pOTEpPHBIE OKCUIBI U THAPOKCHU/IBI.
[lepnonnueckuii 3akoH. llepuonnueckass cucrtema xumudeckux snemeHtoB I.M. MenneneeBa. Ko-
pOTKOTnepHoiHas U AuHHONIEproaHas Gopmbl [lepronnueckoi cuctemMbl XuMUueckux smemenToB J1.1.
Menpeneesa. Ilepuonst u rpynmsl. @U3HYECKUN CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IEpUOJA U
TPYIIIBI 3JIEMEHTA.
Crtpoenue atomoB. CoctaB aTOMHBIX sifep. M3otonbl. DnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0YeK
aTOMOB InepBbIX 20 xumuueckux 31emMeHToB [lepuonnueckoit cucremsl .M. Menneneesa. Xapakrepu-
CTHKa XMMHUYECKOTO 3JIEMEHTA 10 €ro nojoxeHuto B [lepuonnueckont cucreme .M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHUS paJyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METATUTMYECKUX U HEMETAIIIU-
YECKUX CBOMCTB MO IPyINaM U MepUoaM.
3nauenue llepuoamyeckoro 3axkoHa u Ileprnonnueckoi CUCTEMBI XUMHUYECKUXDJIEMEHTOB ISl pa3BU-
TS HayKd U npakTuku. J[.1. MeHneneeB — yu€HbIi U rpaxaaHuH. XUMHAYECKas CBSI3b.
KoBasientHas (momnsipHas U HemoJspHasi) CBSI3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHUECKHX 3JIEMEHTOB. IOHHAsI CBS3b.
Crenenb okucneHus. OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iponeccel OKUCIEHHs U BOCCTa-
HOBJIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuu 5Kkcnepumenm.:
U3ydeHre 00pa3IoB BEIIECTB METAIIOB U HEMETAJIOB, B3aMMO/ICHCTBHE TUIPOKCH/IA IIMHKA C PACTBO-
paMH KHCJIOT M IIIEJIOYeH, MPOBEACHUE OIBITOB, HWUIIOCTPUPYIOIIMX TMPUMEPHl OKHCIUTEIHHO-



BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakluy pa3ioKeHNs, COeTUHEHNU).

Medcnpeomemnvle c6:3u

Peanu3anys MeKXIpPEIMETHBIX CBS3EH IPU M3YYCHHH XMMUH B 8 Kilacce OCYIIECTBIISICTCS Yepe3 UCTIOIb-
30BaHHUC KakK O6H_[I/IX CCTCCTBCHHOHAYYHBIX HOHSITI/II\/JI, TaK " HOHSITI/II\/JI, ABJIAIOIINUXCA CUCTEMHBIMU JIA
OTAEJBHBIX NPEIMETOB €CTECTBEHHO- HAYYHOTO IIUKIIA.

OOmue ecTecTBEHHOHAYYHBIC IMOHATHS: HAy4YHBIH (aKkT, THUIOTE3a, TEOpUs, 3aKOH, aHAIN3, CHUHTE3,
KJ1accu(UKaus, MepruoINIHOCTD, HAOIIOACHUE, SKCIIEPUMEHT, MOJICINPOBAHNE, U3MEPEHUE, MOJEIb,
SIBJICHUE.

®dusuKa: Marepus, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI, PAAUOAKTUBHOCTb, MO-
JeKyla, 3JIEKTPUYECKUN 3apsl, BELIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, ras3, (u-
3WYeCKUE BEIWYMHBI, SAMHUIIBI U3MEPEHHUS,KOCMOC, IIIaHeThl, 3BE3/161, CONHIIE.

buonorus: porocunres, nprxanue, buocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IBI, TOJIE3HBICHCKOIIAeMbIe, TOTIIIHBO,
BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XumMHUYeCKasi peakuus

[lepuonnueckuit 3akoH. Ilepuonnueckass cucrema  xumuueckux  3nemeHToB .M. Menneneesa.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHUYECKHX HJIEMEHTOB IMEPBBIX TPEX
NEPUOJIOB, Kalus, KalbLUs U UX COEAMHEHHUI B COOTBETCTBUHU C IOJOKEHUEM 3JeMEeHTOB B [leproau-
YECKOU CUCTEME M CTPOCHUEM MXAaTOMOB.

CrpoeHue BeliecTBa: BUIbI XUMHYECKOW CBs3M. THIMBI KPUCTALIMYECKUX PEIIETOK, 3aBUCUMOCTH
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIETKUA U BUIa XUMUYECKON CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHHMYECKUX BEIIECTB. XUMUYECKHE CBOMCTBA BEIIECTB, OTHO-
CAIIMXCS K Pa3JIMYHbIM KJIacCaM HEOPTaHMYECKUX COCIMHEHUN, FEHETHYECKasl CBSI3b HEOPTraHWYECKUX
BEIIECTB.

Knaccudukanus  XUMHYECKHX  peakIuil MO0  pa3NMYHbIM  MpH3HAKaM (110 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY A(D(PEKTy, M0 M3MEHEHUIO CTEMEHEH OKUCIICHHS
XUMHYECKHX DJJIEMEHTOB, MO OOPaTHUMOCTH, IO YYaCTHIO KaTalu3aropa). JK30- U dHAOTEPMUUYECKUE
peaKkuuu, TepPMOXUMHUYECKUE YPABHEHUS.

[Tonsarue o ckopoctu XxumMudeckoi peakiuu. [ToHsiTue 00 0OpaTUMBIX U HEOOPATUMBIX XMMHYECKUX
peakuusx. [IoHITHE O TOMOT€HHBIX U TeTEepPOreHHbIX peakuusax. [lonstue o karaimsze. Ilonstue o
XAMHMYECKOM  paBHOBeCHH. PaKTOPBI, BIUAIOLIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U IOJIOKEHUE
XAMHUYECKOIO PABHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN Oaytanc OKHUCIIUTEIBHO-
BOCCTAHOBUTENBbHOU peakiuu. COCTaBICHUE YPABHEHHIN OKHUCIUTEIbHO- BOCCTAHOBUTEIIBHBIX PEAKIIUH C
UCIIOJIb30BaHUEM METOJIa AJIEKTPOHHOTO OasiaHca.

Teopus 3AEKTPOIUTUYECKONU TUCCOIMAIUU. DJIEKTPOJIUTHI U HEANEKTPOoIUThl. KaTnoHbl, aHnoHBI. Me-
XaHU3M JIHUCCOIIMAIMA BEUIECTB C PA3JIUYHBIMU BUIAAMU XUMHYECKOW CBs3U. CTENEHb AMCCOIUAIIHM.
CunpHble U criadble 3JIEKTPOITUTHI.

Peakuun noHHoro oOMeHa. Y CIIOBUSI MPOTEKaHUs PEaKIuii HOHHOTO 0OMEeHa, MOJIHBIE U COKpAIIEHHBIE
WMOHHBIE YpaBHEHUs peakiuii. CBONCTBA KHCIOT, OCHOBAaHHH U COJIEH B CBETE MPEACTAaBIECHUN 00 dJiek-
TPONUTHYECKON nuccornunanvu. KauecTBeHHbIE peakiuy Ha HOHBL. [[oHSATHE 0 THIpOIH3E COTEN.



Xumuueckuu sxcnepumenm.

03HAKOMJICHHE C MOJICTSIMA KPUCTAJUTMUYECKUX PEIMIETOK HEOPraHMYECKUX BEIIECTB — MeETal-
JIOB ¥ HeMeTaJioB (rpadurta U amMasa), CIOKHBIX BEIISCTB (XJIOpUIA HATPUs), HCCICIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKON pPEaKIMK OT BO3JCHCTBUS Pa3IUYHBIX (PaKTOPOB, HCCIIC-
JIOBaHUE AJIEKTPOIPOBOTHOCTH PACTBOPOB BEIISCTB, MPOIIECcCca AUCCOMMAIIMHN KUCIIOT, IISI0YEH
U cosieil (BO3MOXKHO MCIOJb30BAaHUE BHUJIEO MATEPUAJIOB), MPOBEACHUE ONBITOB, WILIIOCTPUPY-
IOIIUX MPU3HAKUA TTPOTEKAHUS peaKIii HOHHOTO oOMeHa (00pa3oBaHME OCa/IKa, BBIJICICHUE Ta-
3a, 00pa3oBaHWE BOJbI), OMbBITOB, WIUIIOCTPUPYIOIINX  HPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PeakUuid (TOpeHHUE, peaklMi Pa3JIOKeHHUs, COCIUHEHHs), paclo3Ha-
BaHWE HEOPraHWYECKHX BEIIECTB C MOMOIIBI KAa4eCTBECHHBIX PEAKIMK HA WOHBI, pEIICHUE
AKCIICPUMEHTAJILHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUS

OOwiast xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTEPHbIE CTENEHU
okucneHus. CtpoeHue U (pu3nYecKre CBOMCTBA MPOCTHIX BELIECTB — IaJIOTCHOB. XUMUYECKHE
CBOICTBA Ha IIPUMeEpE XJI0pa (B3aUMOJEHCTBHE C METalLIaMH, HEMETalIaMH, Les104amMu). Xi10-
poBozopoa. CossiHasg KUCIIOTa, XMMHUYECKHE CBOMCTBA, MOJy4eHHUE, NMpuMeHeHue. JlelcTue
XJIOpa ¥ XJIOPOBOJOPO/ia HAa OPraHU3M 4YelloBeKa. BakHeilliue XJopuabl U UX HaXOXIEHHUE B

IIPUPOJE.
O61as xapakrepuctuka 31eMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTep-
HBIE CTEIEHU okucinenus.  CrpoeHue M (QU3MUECKUE CBOICTBa Mpo-

CTBIXBEILECTB — KUCIOPO/a U Cepbl. AJIJIOTPOINHbIE MOAU(PUKALIUN KUCIIOPOAA U Cepbl. XUMU-
4yeckue cBoiicTBa cepbl. CepoBO0OPO, CTpOCHHE, PU3NUECKUE U XUMHYeCKHecBoiicTBa. OKcH-
Jbl Cepbl KaK IMPEJCTaBUTENM KHUCIOTHBIX OKCHIOB. CepHas KHUCIOTa,(pU3HUecKue U XUMHU-
Yyeckue CBOMCTBa (0OOLIME Kak MPEACTaBUTENS Kiacca KUCIOT ucnenupuyeckue). Xumuue-
CKHE peaKlIMy, JIe)Kalllue B OCHOBE IIPOMBILUIEHHOT'0 CIIOCO0ANOIyYeHUs] CEPHON KHUCIIOTBHI.
[TpumeHnenne cepHoil KucnoTel. Coln CEpHON KHUCIIOTHI,Ka4YeCTBEHHAS peaxkuus
Ha cynbdar-uoH.  Haxoxnenue ceppl U eé COETMHEHUIB
npupoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COCTUHEHHUSIMH CEpbI(KUCIOTHBIE
JIOX]U, 3arpsi3HEHHE BO3TyXa U BOJOEMOB), CIOCOOBI ero npeaoTBparienus.Oomas xapakrepu-
cTHKa 351IeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKT€pPHbIE CTEIIEHU OKHC-
neHus. A30T, pacipocTpaHEHHE B IpUpoJie, pU3NUecKre nXUMHUecKkue cBoiicTBa. Kpyroso-
pOT a3oTa B mpupoae. AMMHAK, €ro (U3MUECKue HXMMHUYECKHE CBOWMCTBA, OJy4YeHHE U
npuMmenenue. Conu aMMOHUS, UX (pU3HUECKHEN XMMHUYECKHUE CBOICTBa, mpuMeHeHue. Kaue-
CTBEHHAs peakliis Ha MOHbl aMMOHHUA.A30THasl KUCJIOTa, €€ MolydeHue, (pU3n4ecKue U Xu-
MHUYECKHE CBOMCTBa (0OIIMe KaKIpeICTaBUTENs Kiacca KUCIOT U cnenuduueckue). Mcenomns-
30BaHHE€ HUTPATOB M COJICHaMMOHHUS B KauecTBe MUHEPATBbHBIX
ynoOpeHuii.  XUMHUUYECKOe 3arps3HEHHEOKPYKAIOUIeH Cpelbl COSTUHEHUS-
MU a30Ta (KUCIIOTHBIE J0XKIH, 3arps3HEHUE BO3]lyXa,lT0uBbl U BOJI0EMOB). Docdop, amio-
TpornHble Monupukanuu pocdopa, puznyeckue nxumuueckue coicrsa. Oxcua gochopa
(V) u dochophnas kuciora, HU3NUECKHE U XUMUIESCKUE CBOWCTBA, MoTydeHue. Mcnonb3oBa-
Hue GocdaToB B KauecTBE MUHEPATIBHBIX YI0OPEHUA.
OOmras xapakTepucTuka sneMeHToB [VA-rpynmnsl. OcoOeHHOCTH CTPOEHUsI aTOMOB, XapakTep-
HBIE CTETIEHU OKUCIICHUS. YTIIEpo, aJUIOTPOIHbIE MOAU(UKALINH, PACIPOCTPAHEHUE B IPUPOJIE,
¢busnueckue U XxuMudeckue cBoiicrea. Ancop6uus. Kpyrosopot yriepona B npupojae. Okcubi
yriepoja, ux (Gpu3nyeckue U XMMUYECKHE CBOWCTBA, ICHCTBHE HA >KUBbIE OPTaHU3MBI, MOJIy4e-
HUE U PUMEHEHHUEe. DKOJOrHUecKue MpooieMbl, CBA3aHHbIE ¢ okcuoM yriepona (IV), runore-
3a rja00a1bHOTO MOTEIJIEHUS KJIMMaTa, TapHUKOBBIN 3¢ (deKT. YroapHas KUCI0Ta U €€ COH, UX
¢u3nyeckre U XMMHUYECKUE CBOWCTBA, MOJMydeHHUE U NMpUMeHeHue. KauecTBeHHas peakius Ha



kapOoHat- noHsl. Vcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJb-
CKOM XO3SHCTBE.

[lepBoHayaIbHBIE TOHATHUS 00 OPraHMYECKUX BEUIECTBAX KaK O COCAMHEHUSX yriepoaa (MeTaH,
3TaH, STHJICH, alleTHJICH, 3TaHOJ, IIULEPHH, YKCYCHas KucioTa). [IpupoHble HICTOUHUKH yTiie-
BOJIOPOAOB (YroJib, MPUPOIHBIN ra3, HEPTh), MPOIYKTHl UX MmepepaboTku (OCH3UH), UX POJIb B
ObITY 1 IpoMbIIuIeHHOCTH. [ToHATHE 0 OMONIOTHYECKH BaXKHBIX BEILIECTBAX: )KHUPax, OeJKax, yr-
JIeBOJIaX — U UX POJIM B JKU3HU YeJOBeKa. MarepuaabHOEe eIMHCTBO OPTaHMYECKUX U HEOPTraHH-
YECKHUX COCIMHEHHH.

Kpemuuii, ero ¢usnueckue 1 XUMHUYECKHUE CBOICTBA, MosyueHue U npuMmenenune. CoenquHeHNs
KpemHusA B ripupojie. O6mue npeacrasienus o6 okcuae kpemuus (IV) u kpeMHuEBOH KucCioTe.
CunMkarel, UX UCHOJIb30BaHUE B OBITY, B IPOMBILUIEHHOCTH. BakHeiue crpouTensHble Ma-
TepUaibl: KepaMuKa, CTEKJIO, LIEMEeHT, O0eToH, xene3o0eToH. [IpoGiembl OGe3omacHOro uc-
MOJIb30BaHUS CTPOMUTEIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM KU3HU.

Xumuueckuil sxcnepumenm:

n3ydeHne o0pa3loB HEOPraHUYECKUX BEUIECTB, CBOMCTB COISIHON KHCJIOTHI, IPOBEACHNE Kaye-
CTBEHHBIX PEaKLMH Ha XJOPHUJ-MOHBI U HAOJIOJEHUE MPU3HAKOB UX MPOTEKAHUs, OIBITHI, OT-
pakaromye pU3NYeCKue U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHNUE BUIEOMATEpPHUATIOB), O3HAKOMJIEHHE ¢ 00pa3LaMu XJIOPUJIO0B (TaJIOr€HUIOB),
O3HAKOMJIEHHE C 00pa3lamu cepbl U €€ COeMHEHUSMH (BO3MOXHO HCIOJIb30BAHUE BUAEOMA-
TepuasoB), HaOJIOJEHUE Ipoliecca OOyTIMBaHUs caxapa Mo JAeWCTBUEM KOHLEHTPUPOBAHHOM
CEpHOI KHUCIIOTbI, U3yUYEHUE XUMHUYECKHX CBOWCTB pa30aBICHHOW CEPHOM KUCIOTHI, MPOBEE-
HUE KAuyeCTBEHHOH peakuuu Ha Cynb(arT-uoH M HaOIIOJeHUE IpHU3HAKa €€ MpOTeKaHMs,
O3HAKOMJIEHHUE C (PU3UUECKUMU CBOMCTBaMH a30Ta, (hocopa U UX COeANHEHUH (BO3ZMOKHO HC-
MOJIb30BaHKE BHJICOMATEPUAIIOB), 00pa3liaMy a30THBIX U (OCHOPHBIX yI0OpPEHMIA, TOITydeHHE,
coOupaHue, pacrio3HaBaHWE W MU3yYCHHE CBOWCTB aMMHaKa, MPOBEJCHUE KAaUYeCTBEHHBIX PEaK-
Uil Ha MOH aMMOHUSA U (pocdaT-uoH U U3ydeHUe MPU3HAKOB UX MPOTEKaHUs, B3aUMO/ICHCTBHE
KOHIICHTPUPOBAHHOW a30THOW KHCJIOTBHI C MEIbI0 (BO3MOXKHO HCIOJB30BAaHHUE BHIEOMAaTEpHa-
JIOB), U3y4€HHE MOJENel KPUCTAUIMYECKUX PEIIETOK anMasa, rpagura, QyuiepeHa, O3Ha-
KOMJIEHHE C TIPOLIECCOM aJCOpOINH

pPacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOrasa, MOJYYEHHUE,
coOupaHue, pacro3HaBaHWE M M3yY€HHE CBOMCTB YIJIEKUCIIOTO ras3a, MPOBEJICHUE KaueCTBEH-
HBIX peaKkiuil Ha KapOOHAT U CUJIIMKAT-HOHBI U U3yUeHHE MPU3HAKOB UX MPOTEKAHUS, 03HAKOM-
JICHHE C MPOAYKIHEN CHIIMKATHOW MPOMBIILICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10
TeMme «BaxHelmmeneMeTaIbl U UX COCTUHESHU.

MeTabl 1 MX COeANHEHUS
OO6mrast XxapakTepucTUKa XMMHYECKUX DJIEMEHTOB — META/UIOB Ha OCHOBAHUM HMXITOJOXKEHUS
B Ilepuogmueckoil cucreMe xuMHuueckux 3yemeHToB .M. MenneneeBa UCTPOEHUS aTOMOB.
Crpoenue metamioB. Meraminueckasi CBA3b M METaUIMUECKasSKpUCTAIUITMYECKas pe-
ETKA. DIIEKTPOXUMUYECKAN P HalpsDKeHUH  MeTauioB.Pu3HUecKue
U XUMUYeCKHe CBoKcTBa MeTaiioB. O0IIue crocoObl monydeHus metamioB. [lorstre o koppo-
3UHM METaJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiaBel(CTalb, YyT'yH, TIOPaTIO-

MUHUH, OpOH3a) U UX IPUMEHEHHUE B ObITY U npombiluieHHOCTH. [Llenounbie Me-

TaJlIbL: MIOJIO)KEHHE B [leproguueckoiicucTeMe  XMMHUYECKUX JIEMEHTOB
J.M. MeHnneneeBa, CTpOCHUE HMX  aTOMOB, HaxO0KJICHHE B

MIpHUpO/IE.

dusnueckue U XUMHUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBl U THIPOKCUIBI
Hatpus U Kanus. [I[ppumenenne menoYHsIX METAIIOB U UX COETMHEHHM.
[I{erouHO3eMENBbHBIE METAUIBI MarHUi M KajdblUi: MoJiokeHHe B llepuogmyeckoit cucreme



xuMHuecKux 3neMeHToB .M. MeHneneeBa, CTpoeHHE UX aTOMOB, Hax0JAeHUE B pupoae. du-
3MYeCKHe U XMMUYECKHE CBOMCTBAa MarHus M Kaiblusd. BakHeine coeqMHeHus KanbIys (OK-
CHJI, TUAPOKCH]I, con). JKECTKOCTH BOABI M CLIOCOOBI €€ yCTpaHCHHUS.

AmoMuHuii: nonoxenue B Ilepuonnueckoil cucteme xumuueckux snemeHToB [[.M. Mennene-
€Ba, CTPOCHUE aTOMa, HaXOXKJEHUE B Npupoae. PU3ndyeckue U XMMUUECKUE CBOMCTBA allOMU-
HUS. AM(pOTEpHBIE CBOIICTBA OKCHJIA M THIPOKCUIA ATFOMUHUS.

Keneso: nonoxenue B Ilepuogudeckoir cucreme xumuueckux aieMeHToB [I.M. Mennene-
€Ba, CTPOCHUE aTOMa, HaX0X/ieHue B npupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA JKEJIE3a.
Oxcupl, ruapokcuanl u con xenesa (1) u sxenesa (111),ux cocras, cBO¥CTBA U MMOTyUCHHE.

Xumuueckuu sKcnepumenm:

O3HaKOMJICHHE C 00pasliaMd METaJUIOB U CIUIABOB, UX (PU3WYCCKUMHU CBOWMCTBAMHU, M3yUCHUE
pe3yabTaTOB KOPPO3UHM METAJIOB (BO3MOXKHO HCIIOJIb30BAHHE BUJIEOMATEPHUATIOB), OCOOCHHO-
CTeH B3aUMOJICHCTBUS OKCH/Ia KaJbIUsl M HATPUS C BOAOU (BO3MOXHO MCIOJIb30BAHNE BUJIEOMA-
TEpUAJIOB), HCCIIEIOBAHUE CBOMCTB »KECTKOW BOJBI, IPOLIECCa TOPEHUS Kejie3a B KUCIOPOJEe
(BO3MOYKHO MCTIOJIb30BaHUE BHICOMATEPUAIIOB), IPU3HAKOB IIPOTCKAHMS KAYECTBCHHBIX PEaKIui
Ha WOHBI (MarHus, Kajablys, aTFOMUHHMS, IMHKa, sxkene3a (1) u sxenesa (111), mexu (I1), Habmrome-
HUE W OIMCAaHHUE MPOICCCOB OKPAIIMBAHUS TUIAMECHU MOHAMH HATPHS, KA U KaIbIHS (BO3-
MOJKHO HCITOJIb30BaHUE

BI/II[COMaTepI/IaJ'IOB), HCCIICAOBAHUC aM(bOTepHLIX CBOMCTB THAPOKCHUA AJIFOMUHUSA U TUAPOKCH-
Aa OUHKA, pCIICHUC SKCIICPUMCHTAJIBHBIX 3a/iad 110 TEMC «BaxkHeimme MeTajbl U UX cocau-
HCHUA.

XuMHuS M OKpPYKAIOLIAs cpeaa

BemecTBa M MaTepuansl B IIOBCEJHEBHOW JKM3HHU 4€NIOBEKA. be3omacHoe MCIoiab30BaHUE Be-
IIECTB U XMMHUYECKUX peakiuil B ObITy. [lepBas momols Npu XUMHUECKUX 0XKOIrax U OTpaBiie-
HUSIX.

XuMHYecKoe 3arpsi3HEHHE OKpY’Karolleil cpeapl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus Be-
mectB (nanee — I[IK). Ponb Xumuu B pelieHMH 5KOJIOTHYECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm.
HU3YUCHUC O6p83].IOB MaTCcpHraIoB (CTCKJIO, CIIJIaBbl MCTAJUIOB, ITIOJIMMCPHBIC MaTepI/IaJIBI).

Mesicnpeomemmuule cea3u

Peanm3arust MeXIIPEIMETHBIX CBS3CH NP U3yUEeHUU XUMHH B 9 KIIacCe OCYIIECCTBIISETCS Yepes
MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATUH, TaK U TTOHSITHHA, SIBISIONTUXCS CH-
CTEMHBIMH JIJI OT/ACIIbHBIX MIPEIMETOB €CTECTBEHHO- HAYYHOTO IIUKJIA.

OO0mme ecTecTBEHHO-HAy4YHbIC TOHSATHSA: HAy4YHBIM (DAaKT, THUIIOTE3a, 3aKOH, TEOpHsl, aHAJHU3,
CUHTE3, KlIacCU(pUKaIUs, TEPHUOJUIHOCTh, HAOIIOEHIE, YKCIIEPUMEHT, MOIETTUPOBAaHUE, U3ME-
peHue, MoJIeNb, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOTHS, MaTEPUAITHI.

dusnka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIIU, U30TOMBI, PaTHOAKTHB-
HOCTb, MOJIEKYJIa, SJIEKTPUYECKHUMA 3apsi/i, TPOBOIHHUKH, TIOTYIIPOBOIHUKH, TUIIEKTPUKH, (HOTO-
AJIEMEHT, BEIECTBO, TE0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, Ta3, pacTBOP, PaCTBOPHU-
MOCTh, KpHCTaJUTHYEeCKass PEmETKA, CIUIABBI, (PU3WYSCKUE BEIWYMHBI, CJIWHUIBI HU3MEPCHUS,
KOCMHMYECKOE MPOCTPAHCTBO, MJIAHETHI, 3BE31b1, CONHILE.

buonorus: dotocunTes, Apixanue, Ouocdepa, IKOCHCTEMa, MUHEPATBHBIE YI0OPEHUS, MUKPO-
AJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATETILHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJbI, MOJE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



TeMaTnuyeckoe NIAHMPOBaAHUE

Ne Tema Koua-Bo | BocnurarejibHbI KOMIIOHEHT
4yacoB
8 ki1ace
1 [TepBoHavanbHbIe XUMUYECKHUE MMOHATUS | 22 Hcnonb30BaHne BoCIUTATEIHHON BO3-
MOKHOCTH CO-JIep>KaHUs y4eOHOTO
npeaMeTa Mo3BOJIUT CPOPMHUPOBATH:
2 Kucnopon 6
3 Boxopon 3 — MOHATHE POCCUICKON rpa)KJaHCKOMN
4 PactBopsl. Boga 7 UJCHTUYHOCTHU; TATPUOTU3M, JIIOOBU U
5 KonuuecTBeHHBIC OTHOLICHHS B XUMUH | 5 yBaKeHus K OTe4eCTBy, 1yBCTBA FOPIO-
= CTH 3a cBoto PoanHy oco3HaHue cBoei
6 Baxneiimme ki1accbl HEOPraHUYECKUX 11 .
POP——— STHUYECKON MPUHAIICKHOCTH; 3HAHNE
7 [Tepuoanueckuii 3aKOH U TIEpUOAUYE- 8 ABIKA, KYTIBTYPHOTO HACICAHA HAPOLOB
Poccun u yenoBedecTBa; yCBOCHHS T'y-
CKasl CUCTEMa XUMUYECKUX JIEMEHTOB
J1. V. Menpencesa. CTpoeHue atoma MaHUCTHYECKHX, IEMOKPATHUECKUX U
— . TPAIUIIMOHHBIX IEHHOCTE MHOTOHAIIH-
8 Xumunueckas cBsizb. CTpoeHue BeuiecTsa | / o
OHAJILHOTO POCCHICKOTO OOIIECTBA;
Vitoro 68 BOCIIMTAHHE YYBCTBA OTBETCTBEHHOCTH H
Jonra niepen Poau-Hoit;
9 kJacc
— OTBETCTBEHHOE OTHOIICHHE K y4e-
= HUI0, TOTOBHOCTHU U CITIOCOOHOCTH 00Y-
1 MHoroo6pa3ue XMMHYECKUX peaKIuit 17 ’ y
YaIOMIMXCS K CaMO-Pa3BUTHIO U CaMO-
00pa3oBaHMIO HA OCHOBE MOTHBAIIMH K
2 MHOro06pasie BeleCTB 43 00y4YeHHIO U TO3HAHHIO, OCO3HAHHO MO-
TUBAlMU K OOYYEHUIO U TIO3HAHUIO, OCO-
3HAHHOMY BBIOOPY U TIOCTPOEHUIO Jallb-
Hroro 68 HeMIIEe MHIUBUYaTbHOW TPAEKTOPHU

o0Opa3oBaHus Ha 0a3e OpUEHTAIMH B MH-
pe mpodeccuii u mpodeccuoHaTbHBIX
MPEINOUYTEHU, C yUETOM YCTOHUHBBIX
IO3HAaBATCJIbHBIX UHTCPECCOB.

— IMMOHUMAaHUE CBOEH COMPUYACTHOCTHU K
MPOILIOMY, HACTOSIIEMY U OyayIemMy
poxHoro kpas, ceoer Ponuael — Poc-
cuu, Poccuiickoro rocynapcraa.

—HUMCCT TICPBOHAYAIBHBIC IPEI-
CTaBJICHUA O IpaBax U OTBCTCTBCH-
HOCTH 4YCJIOBCKA B O6HIGCTBG, rpax-
JAaHCKHUX IMpaBax U 00SI3aHHOCTSIX.

— IPUHUMAET y4acTue B KU3HHM Kjacca,
o0uieo0pa3oBaTeabHON OpraHu3aIiy, B
JIOCTYITHOM IO BO3-PACTy COLIMAIIBHO
3HAYUMOMH JIeSITEILHOCTH.

— NOHUMAHNEC [ICHHOCTU ITPUPO LI, 3aBU-




CUMOCTH KHM3HU JIIOJIEH OT IPUPOJIBI,
BIIMSIHHE JIIOJIEW HA IPUPOLY, OKPYKa-
IOLYIO Cpeny.

— m000Bb U OEpPEKHOE OTHOIICHUE K
MpUPOJIC, HEMPUSATUE IEUCTBUIA, PUHO-
CSIIUX BpEJl IPUPOJIC, OCOOCHHO JKUBBIM
CYIIECTBaM.




