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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa MmO XMMHU HAa YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsI COCTABJICHA HA OCHOBE
TpeOOBaHUH K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanms, mpexacraBieHHbIx B DPI'OC OO0, a Ttakxke Ha OCHOBe denepalibHOW pabdodeit
MporpaMMbl BOCIIUTAHUSI U C Y4ETOM KOHUEIMUUU MPernojaBaHusi yueOHOro mpeamera «XUMHUs» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoit @eneparum.

[IporpamMma 1o xumuM Aa€T MpeAcTaBICHHE O LENAX, o0Ield crparerud oOydeHus, BOCIUTAHUS U
pa3BUTHA 00YYAIOMIMXCS CPEICTBAMHU yUeOHOTO MPEMETa, YCTAaHABIMBAET 00s13aTEIbHOE IPEIMETHOE
coJiepyKaHue, IPelyCMaTpUBaeT paclpeesieHUue ero 1o KiaccaM U CTPYKTYpUpPOBAaHUE 10 pas3zaesaM U
TeMaM MpPOrpaMMbl O XHWMHH, OIPEACNACT KOJUYECTBEHHbIE W KAYECTBEHHBIE XaApPAKTEPUCTUKHU
COJIEp>KaHus, PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI XUMHUH C YYETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO MpoLiecca, BO3PACTHBIX OCOOEHHOCTEH 00yJarouxcs,
OIpeNieNIIeT BO3MOXKHOCTH IpeaMeTa JUlsl peaju3alud TpeOOBaHMH K pe3ysibTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeNbHON NpPOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHuUs, a TaKke
TpeOOBaHUI K pe3ylnbTaraM OOY4YeHMs] XMMHUU Ha YpOBHE IeJeld M3ydyeHUsl MpelMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATEIbHON JESATEIbHOCTH 00YUYalOIIerocs Mo OCBOCHHUIO Y4eOHOTO COAepKaHUSI.

3HaHUE XHMHUH CIY)XUT OCHOBOW Juisi (OPMHUPOBAHUS MHPOBO33PEHHS OOY4YaIOIIETOCs, €ro
MPEACTABICHUI O MaTepuaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UrpaioT (popmMupyeMble XHUMHEH
MPEJICTABICHHUS] O B3aUMOIIPEBPAILCHUSAX SHEPTUU M 00 SBOJIIONHMH BEUIECTB B MPHUPOJAE, O MYyTAX
pelieHus rno0aabHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, IHEPreTHUECKO,
MUIIEBON U 3KOJIOTUYECKON 0€30I1aCHOCTH, POOJIEM 3/IpaBOOXPaHEHUS.

H3yuenue xumuu:

- CHOCOOCTBYeT peau3aliii BO3MOXXHOCTEH MJIsi caMOpa3BUTHUS ©U (OPMHPOBAHUS KYJIBTYPHI
JMYHOCTH, €€ 001mel 1 (QyHKIMOHATbHOW TPaMOTHOCTH;

- BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIUICHUSI U TBOPUECKUX CHOCOOHOCTEH 00ydaromuxcs, HaBbIKOB
UX CaMOCTOATENIbHOW y4eOHOM IesTeNbHOCTH, SKCIIEPUMEHTAIbHBIX U HMCCIIENOBATEIbCKUX YMEHHUH,
HEO0OXOIMMBIX KaK B ITOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATbHON JeSITENbHOCTH;

3HAKOMUT CO CHeUU(UKON HAaydHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IUIsIa Ha
€IMHCTBO MPHUPOJBI U YENIOBEKa, SBISAETCS OTBETCTBEHHBIM 3TarnoM B (JOPMUPOBAHMM €CTECTBEHHO--
Hay4YHOH rpaMOTHOCTH 00yYaroIuXcs;

- cnocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTMYECKOE 00pa3oBaHHe 00Yy4arOIIUXCS.

JlaHHBIE HampaBieHUs B OOYYEHHH XMMHUHU O0ECleUMBAIOTCS CHEeUU(UKON copepkaHus yd4eOHOro
npeaMeTa, KOTOPBIN SBJISETCS MeJarornyecky aJlaiTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKM XMMUU
Ha ONPEAECIEHHOM dTare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOrO oOuHiero oOpa3oBaHMs OpPUEHTHPOBAH Ha OCBOEHHUE
00y4aroIMMHUCS CHUCTEMbI MEPBOHAYAIBHBIX TMOHATUH XHMHUH, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MIOHATHI OPTraHUYECKOU XUMUHU.

CrtpykTypa coiepx aHusl IpOorpaMMBbl 10 XUMHUU c(hOpMHpOBaHA HAa OCHOBE CHCTEMHOTO MOJX0Ja K
e€ nzydeHuro. Coziep>kaHue CKIaJbIBAETCS U3 CUCTEMBI IOHATUI O XUMHUYECKOM JJIEMEHTE U BEILIECTBE
U CHCTEMBbl TOHATHH O XUMHUYecKoW peakuumu. OOe 3TH CHUCTEMbI CTPYKTYpHO OPTraHU30BaHbI 110
IIPUHILUITY [TOCJIEN0BATEIBHOIO Pa3BUTHs 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO
YPOBHSI:

- ATOMHO-MOJIEKYJISIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

- [lepuoguyeckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XMMMY;

- YYEHUS O CTPOCHUU aTOMA U XUMUYECKOU CBA3H;

- IpEeICTaBIEHUI 00 3IEKTPOIUTHUECKON AUCCOIMAIIMU BELIECTB B pACTBOPAX.



Teopernueckne 3HaHHUS PacCMATPUBAOTCS HA OCHOBE SMIIMPUYECKH MOJTYYEHHBIX M OCMBICIEHHBIX
(bakToB, pPa3BUBAIOTCA IIOCIEIOBATEIBHO OT OJHOTO YPOBHA K JPYroMmy, BBINONHSS (YHKUIUH
OOBSICHEHUS ¥ TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U
MTOJIyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHEe TPOrpaMMBbl [0 XUMHH CIOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHUS O XUMHUYECKOU
COCTaBJIAIOLIEH HAYYHOU KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPOJbI, IEHHOCTHOIO OTHOLIEHUS
K Hay4yHOMY 3HaHHUIO U METOJaM I103HaHus B Hayke. M3ydyeHne XUMHUM NPOUCXOAUT C MPUBJICYEHUEM
3HAHUU U3 paHee U3yYEHHBIX y4eOHBIX NMpeaMeToB: «Okpyxaromuii Mup», «buonorus. 57 kiaaccs» u
«®Dusuka. 7 Kmaccy.

[Tpy U3y4eHnn XUMHUHU MIPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB XMMHUYECKOW HAayKH KaK 00JIACTH
COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, IPAKTUYECKOW JEATEIbHOCTH YEJIOBEKA M KaK OJIHOIO U3
KOMITOHEHTOB MUPOBOM KYJIbTYpPHL. 3a/iladya y4eOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAaHUM — BakKHEHIMX (aKTOB, MOHITHUM, 3aKOHOB U TEOPETHYECKHUX IMOJIOKEHHI,
JTOCTYIHBIX 0000IEHNI MHUPOBO33PEHUECKOTO XapaKTepa, s3blKa HAYKH, B MPUOOIICHUH K HAYyYHBIM
METOAaM TO3HAHMS MPU U3YYCHUH BEUIECTB U XUMHUYECKUX PEaKIyil, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATENIbHBIX YMEHHUM U UX IPUMEHEHUH B YUeOHO-TI03HAaBATEIbHON U Y4eOHO-HCCIIeI0BATEIbCKOM
JesITeIbHOCTH, OCBOCHUU MPaBUII 0€30MacCHOT0 OOpaIeHHsI ¢ BEIIECTBAMU B IOBCEAHEBHOM KHU3HU.

[Ipy W3ydyeHUW XMMHU HAa YPOBHE OCHOBHOTO 00IIEro oOpa30BaHUS BaXHOE 3HAUYECHHE MPUOOpEIH
TaKHe LU, KaK:

- (GopMHpOBaHHME WHTEJUIEKTYalIbHO pA3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIHHOMY MPHUHITHIO PEIICHUN, CIIOCOOHOM aaanTUpOBaThCs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

- HaIpaBJIE€HHOCTh O0YYEHHUsS Ha CHCTEMAaTHYeCKOoe MpHOOLIeHHE 00y4aroumMXxcs K caMOCTOSATEIbHON
MO3HABATEIBHON JEATENIbHOCTH, HAay4YHBIM METOJaM IMO3HaHUs, (OPMHUPYIOIIUM MOTHBALUIO U
pa3BUTHE CIOCOOHOCTEN K XUMUU;

- obecrieyeHre yCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YYalOIIMMUCS OIbBITa Pa3HOOOpa3HOH
NESTEIbHOCTH, TO3HAHHWA M CaMOIO3HAHMsSI, KJIFOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIMH),
HMMEIOLIUX YHUBEPCAIbHOE 3HAYCHHE JUIsl pa3JIMYHbBIX BUJIOB JI€ATEIbHOCTH;

- ¢opmupoBaHue oOmeld (QyHKIMOHAIBHOM M €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, B TOM YHCIIe
YMEHUI OOBSACHATH W OLEHHBATh SBJICHUS OKPYXAIOIIEro MHpa, HCHOJIb3ysd 3HAHUS U OIBIT,
MIOJIy4YE€HHBIE MPU U3YyYEHUHN XUMHUHU, IPUMEHSTh UX MPU PEIIEHUHU MTPOOJIeM B IOBCEIHEBHOM KU3HU U
TPYZIOBOH AESATEIBHOCTH;

- opmupoBaHue y 00ydaromuxcs ryMaHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUS [ICHHOCTH XUMHYECKUX
3HaHUM JUIs BBIPAOOTKM HKOJOTHMUYECKH II€JIeCOO0pa3HOro TMOBEJIEHHs B ObITY U TpPYJIOBOM
NeSITEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/I0POBbS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

- pa3BUTHE MOTHBAIMHU K 00YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO Ha OCHOBE
YCBOCHMsI OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY mpodmis u
HaMpaBJICHHOCTH JalbHENIIEro 00ydeHus.

OOmiee uyMcaO 4YacoB, OTBEAEHHBIX Ui M3Y4YEHHMs] XMMUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanwsi, coctaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB
(2 gaca B HezeMIO).



OIMUCAHUE MATEPUAJBHO-TEXHUUECKOM BA3bl IIEHTPA «TOYKA POCTAy,
HUCITIOJIB3YEMOI'O JUISA PEAJIM3ALIMU OBPA3OBATEJIBHBIX ITIPOI'PAMM B PAMKAX

HOPENNOJABAHUS XUMHUN
Hcnonb3oBanue o6opynoBanus LeHTpa «Touka poctay MO3BOJISIET CO3/1aTh YCIOBHSL:
- JUIsl pacIIUPEHUS COAEPKAHUS IIKOJIbHOTO XUMUYECKOI0 00pa3oBaHus;
- JUIs1 TIOBBIILIEHUS IO3HABATEIbHOM aKTUBHOCTH O0YUaIOIUXCsl B €CTECTBEHHO-HAYYHOM 00J1aCTH;
- JUTsl pa3BUTHSI TUYHOCTH peOEHKA B Mpoiiecce 00yueHUs: XMMHH, €r0 CIIOCOOHOCTEH, (DOPMUPOBAHUS
U YZOBJIETBOPEHUS COIIMAIbHO-3HAYNMBIX HHTEPECOB U OTPEOHOCTEIH;
- 1 paboThl ¢ OJAapEHHBIMU ILIKOJbHUKAMM, OPraHM3allid MX pa3BUTUS B PA3JIMYHBIX 00JaCTIX
00pa3oBaTeNbHON, TBOPUYECKOM 1EATEIILHOCTH.
OcHoBHOH (opMO y4eOHOU IEATEILHOCTH SBJISETCS XUMHUYCCKUM SKCIIEPUMEHT, MPOBOJAWMBIA B
BUJIe 1a00paTOPHBIX, MPAKTHUECKUX PaOOT U JEMOHCTPALUM.
OKclepUMEeHTaIbHbIE JAHHBIE, TOJYYEHHbIE YYAlIUMHCS NIPH BBINOJIHEHUH KOJUYECTBEHHBIX OIBITOB,
IIO3BOJISIFOT CAMOCTOSATEIIBHO JI€1aTh BBIBOABI, BBISIBIATH 3aKOHOMEpPHOCTH. 110oaX0/bl, 3a70KEHHBIE B
cojiepKaHue MPOTrpaMMbl Kypca, CO3[al0T HEOOXOMMbIE YCIOBHUS IJIi CUCTEMHOTO YCBOGHHUHU OCHOB
HAYKH, JUIS 00ECTeYeHUs] pa3BUBAIONIETO M BOCIHTHIBAIONIETO BO3JCHCTBUS OOyYEHHUS HA JIMYHOCTH
y4alierocs.
InppoBasi (KoMnbOTepHasi) JaAGopaTOpHsi, IPOrpaMMHO-aNIapaTHbIl KOMIUIEKC, JaTYMKOBas
cucTeMa - KOMIUIEKT y4yeOHOro o0OpyAOBaHMs, BKJIIOYAIOIIMN H3MEpUTENbHBIA OJIOK, HHTepdeiic
KOTOPOIo MO3BOJISET 00ecneunBaTh CBSI3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U HAOOPOM AATUMKOB,
PETUCTPUPYIOIIUX 3HAYCHUS PA3IUYHBIX (PU3UUECKUX BETHUHUH.
JlaTuuk TeMmepaTypbl TepMONAPHBIH — NpeqHa3HaueH g u3MepeHus temmeparyp 1o 900 C.
Hcnonp3yeTcs npu BBIIIOJIHEHUU padOT, CBSI3aHHBIX C U3MEPEHUEM TeMIIepaTyp IJIaMEHH, M1aBICHUS
U Pa3JI0KEHUSI BEILIECTB.
JaT4uK ONTHYECKOH IUIOTHOCTH (KOJOPHUMETP) — INpPEIHAa3HA4YEeH JUIsl M3MEPEHHUS ONTHYECKOU
IUIOTHOCTH OKPALIEHHBIX paCTBOPOB.
HJartunk pH — npeanasHaueH Juisi U3MEPEHHs BOJOPOJHOIO IOKa3aTels BOAHBIX pPacTBOPOB B
Pa3UYHBIX UCCIIEAOBAHUIX OOBEKTOB OKpYXKAIOIEH Cpe/ibl.
JlaT4uK 3JIeKTPONPOBOAHOCTH - TNPEAHA3HAYEH Ul U3MEPEHUS YIEIbHOW 3JIEKTPONPOBOJHOCTH
xuakocre. [IpumensieTcs npyu U3y4eHUU TEOPUU DJIEKTPOIUTHUECKON TUCCOLMAIINY, XapaKTEPUCTHK
BOJIHBIX PaCTBOPOB.
JlaTuMK XJOpPUA-MOHOB — IIpeIHa3HAYeH JJI1 KOJMYECTBEHHOTO OINpeAeNeHUs! COJIep)KaHUs HOHOB
XJIOpa B BOAHBIX pacTBOpax, MOYBE, NPOAYKTaX MUTAHUS.
JlaTuMK HUTPAT-UOHOB — NPEAHA3HAYEH I KOJMYECTBEHHOTO OINPEIEIeHUS] HUTPATOB B Pa3IUUYHbIX
00BEKTax: BOJIe, OBOIIAX, TOUBE, PPYKTax, KOJIOACHBIX U3EIUAX.
Muxkpockon nupoBoi npegHazHaueH JUIsI U3ydeHUs: pOpMbI KPUCTAJUIOB M HAOIIOACHUS 32 POCTOM
KpHUCTAJIJIOB.
Annapar a5 npoBeaeHus xumuueckux peakuuii (AIIXP) npennasHadex s TOJIy4eHUS U
JIEMOHCTpPAILIMU CBOMCTB TOKCUYHBIX MAPOB M ra30B. DTH BEIIECTBA MOJIy4YaloTcs B Koj10e-peakTope, u
[P HarpeBaHuu (Wi 6e3 HarpeBaHusl) ra3000pa3Hble BEIIECTBA IPOXOIAT Yepe3 MOrJIOTUTENbHBIE
€MKOCTH (Haca/IKi) ¢ paCTBOPAMHU PEareHTOB, BCTYNAIOT C HUMHU B peakiuio. M30bITOK raza
MOTJIOLIACTCS KUAKUMU U TBEPABIMU peareHTaMHU, a TaK)Ke aKTUBUPOBAHHBIM yIJI€M. AMmapar yaiie
BCET'0 UCIOJIB3YIOT AJIS IOJyYEHUS U IEMOHCTPALMHU CBOMCTB XJIOpa, CEPOBOIOPO/IA.
IIpudop aJst AeMOHCTPaLMK 3aBUCHMOCTH CKOPOCTH XMMHYECKHX PeAKIUH 0T Pa3JIMYHBIX (PaKT
OPOB HCIIOJIB3YIOT MIPU U3YUYEHUH TeMbl «CKOPOCTh XUMHUECKON Peaklun» U TerIoBoro s¢dexra
XUMUYeCcKHUX peakiuil. [Tpubop 1aér BO3MOKHOCTh SKCIIEPUMEHTAIBHO UCCIIeI0BaTh BIMSHNUE Ha
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CKOPOCTh XUMHUYECKUX PEAKIUI CIeAYIONNX (PAaKTOPOB: MPUPOIBI PEATUPYIOIINX BEUIECTB,
KOHIIEHTPAIIMU pearupyIonIiX BEIIeCTB, IUIOMIAN TPaHUIlbI pa3zena (a3 B TeTePOreHHBIX CHCTeMax
(TOBEpXHOCTHU CONPUKOCHOBEHUSI MEXK]y PEarupyIOIMMH BEIIECTBAMU ), TEMIIEPATYPHI, KaTaIn3aTopa,
UHTHOUTOpA.

IMunerka-no3aTop - npucrnocoOiIeHne, UCIIOIb3yeMOe B J1a00paTOPUU AJIsi OTMEPUBAHUS
ornpeaenéHHoro 06béMa )XUIKOCTHU. [IuneTku BhITyCKatOTCs IEPEMEHHOTO U MOCTOSIHHOTO 00béMa. B
KOMIUIEKThI 000pyI0BaHUs 11 MEAUIIMHCKUX KJIACCOB BXOJST yIOOHBIE MUMETKH- 103aTOPBI
OJIHOKaHAJIbHBIE, TO3BOJISIFOIINE HACTPOUTH HEOOXOIUMBII 00bEM OTOMpaeMOl )KUJIKOCTH B TPEX
pa3IMYHBIX JUANA30HaX.

Bansi koMOMHUPOBaHHAS TIPEIHA3HAYCHA JUIsI HATPEBA CTEKIISTHHBIX U Pap(OpOBBIX COCYIOB, KOT/1a
TpeOyeTcst co3aTh BOKPYT HAarpeBaeMoro cocyia paBHOMEPHOE TEMIIEpaTypHOe ToJIe, H30ekKaTh
HCIIOJIb30BAHMS OTKPBITOrO IJIAMEHH M PACKAIEHHOW dJIeKTpruiecKkor cnimpainu. Kopmyc
KOMOMHHPOBAHHOW OaHM cJiesiaH U3 amtoMuHus. JKUIKoCTHAst 4acTh KOMOMHUPOBAHHOM OaHU
3aKpBIBACTCS KOJIbIIAMU PA3IIMYHOIO JUAMETPA.

IIpudop AJist moJIy4eHHs Ta30B UCIIOIB3YETCS JIJIS MOTyYeHHs] HEOOIbIINX KOJIHUYECTB T'a30B:
BOJIOPOJIa, KUCIIOpoAa (U3 MEPOKCHIAa BOJOPOAA), YIIIEKHCIIOTO ra3a.



COJAEPKAHUE OBYYEHUA
8 KUIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATUSA

[Ipenmer xumun. Ponb XuMHM B KU3HHM 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tena WM BeLIECTBa.
dusnueckrue CBOMCTBA BEUIECTB. ATperarHoe cocrosinue BeriecTB. [loHsTHE O MeTo/ax MO3HAHMS B
xumun. Yucteie BeniecTBa u cMecu. CriocoObl pa3ieiieHusi CMecei.

ATOMBI M MOJEKYJbl. XHUMHUYECKHE 31eMeHThl. CHUMBOJBI XMMHYECKUX 3JIEMEHTOB. [IpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumuueckasi popmyna. BanreHTHOCT, aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BewlecTB. OTHOCUTENbHAs aroMHasg Macca. OTHOCUTENbHAas MOJEKyJsipHass macca. MaccoBas mons
XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemecTtBa. Monbs. MossipHass Macca. B3auMOCBS3b KOJIMYECTBA, MacChl M 4YHUCla
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHM.

®u3znueckue U XUMHUYECKUE SIBICHHUS. XHUMHUYECKas peakuus U e€ NPU3HAKU. 3aKOH COXPAaHEHHS
Macchl BellecTB. XuUMUYeckue ypaBHeHHs. Kiaccudukanus XUMHUYECKUX peakuui (CoeaUHEHUs,
pasnoKeHus, 3aMeleHus1, 0OMEHa).

Xumuueckuii IKcnepumenm:

- 3HAKOMCTBO C XUMUYECKOU MOCY 10, MpaBuiamMu paboThl B TaOOpaTOpuu U mpuéMamMu oOpalieHus ¢
nabopaTopHbIM  000pyZOBaHHEM, H3y4YeHHE U OMNHCaHHe (PUIUYECKHX CBOWCTB  00pa3loB
HEOPTaHMYECKUX BEIIECTB, HaOmoneHne (pu3ndeckux (IUIaBJICHHE BOCKA, TAsHHUE JIbJIa, PACTUPAHUC
caxapa B CTYyNKEe, KUIIEHWE U KOHACHCAIUS BOJbI) U XUMHUYECKHX (FOPEHHUE CBEYH, MPOKAIMBAHUE
MEIHOW MPOBOJOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) sIBIICHUI, HAOMIOJCHHE W OINKCAaHUE
MPU3HAKOB MPOTEKaHUS XUMHYECKHX peakluuid (pa3loKeHue caxapa, B3aUMOJICHCTBUE CEpHOU
KHUCJIOTBI C XJIOpHIoM Oapwus, pasinoxenue ruapokcuaa meau (1) nmpu HarpeBaHuu, B3auMOJICHCTBHE
xkene3a ¢ pactBopoM cosi Meau (1), n3yuenue cnocoOoOB pas3AesieHHs] CMECE: ¢ TOMOIIbI0 MarHuTa,
buabTpoBaHUE, BBIMAPUBAHUE, AUCTUIUISALMS, XpoMaTorpadus, MPOBEICHHE OUYMUCTKUA MOBAPECHHON
CONM, HaONIOJICHWE M OINHCAHUE pEe3yJIbTaTOB TMPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUS MAcChl, CO3/IaHNE MOJIENe MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bozayx - cmech razoB. CoctaB Bo3nyxa. Kucinopon — snmeMeHT U mpocTtoe BemiecTBo. Haxoxxnenue
KHCIIOpo/la B Mpupoje, (u3MUeckrue W XUMUYecKHe CBOMCTBa (peakuuu ropeHusi). OKCHBIL.
ITpumenenne kuciaopoaa. CrocoObl MOIY4YEHHUS KUCIOpOAa B Ja0OpaTOpUM U HPOMBIIIICHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajstoTpornHast MoAU(UKAIUSA KUCIOpOa.

TerioBoil 3ppeKkT XUMUUECKON peakuy, TEPMOXUMUYECKHUE YPAaBHEHHUS, 9K30- U 3HJIOTEPMUYECKHE
peakuuu. ToIuMBO: Yroiab M MeTaH. 3arps3HEHHE BO3[yXa, YCHIEHHE NapHUKOBOTrO 3(ddexTa,
pa3pylLieHre 030HOBOIO CJIOSI.

Bonopon — snemeHT M mpoctoe BemecTBo. HaxoskaeHue BoJopoia B Npupone, (pusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI oay4yeHus. KucioTs! u comiu.

Mosnsipablii 00BEM ra3oB. Pacuérsl 1o XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBorcTBa BOAbl. Bona xak pactBopureins. PacTBopbl. HachllieHHBIE M HEHACBIICHHbBIE
pacTtBophl. PacTBOopuMOcCTh BemecTB B Boje. MaccoBas A0 BELIECTBA B PACTBOpE. XUMHUYECKUE
cBorcTBa BoAbl. OcHOBaHuA. Poibp pacTBOpOB B MpPHUPOAE U B KU3HM 4YeinoBeka. KpyroBopor Boasl B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccudpukanuss ~ Heopranmdyeckux — coenmHeHMid.  Oxcuupl.  Knaccudukarmust — OKCHIOB:
cosieoOpa3zymomne (OCHOBHBIE, KHUCIOTHBIE, aM(oTepHble) M HecojeoOpasyromue. HomeHkmnarypa
okcu10B. du3nueckre U XMMUUYECKre cBoicTBa okcruoB. [lonydyenne okcuaos.
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OcnoBanust. Knaccudukanus ocHoBaHMiA: HIENOYM M HEPACTBOpUMBIE OCHOBaHWsA. HomeHkmarypa
ocHOBaHUH. DuU3nyYeCKUe U XUMUYECKHUE CBOWCTBA OCHOBaHUM. [lonyyenue ocHOBaHUM.

Kucnorel. Knaccudukanusa xucinor. Homenknatypa kucior. OuU3nMYecKne U XUMHYECKHUE CBOWCTBA
kucinot. Psang aktuBHoctu metauioB H. H. bekerosa. [Tonyyenue Kucior.

Conu. Homenkunarypa coneil. @uznueckue U XuMudeckue cpoiictsa cosiell. [lonydyenue coneil.
I'enernyeckas cBSA3b MEXAY KJacCaMHM HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAesicHue COAEp)KaHUS KHUCIOopoJa B BO3JAyXe, IOJIydeHHe, CcoOupaHue,
pacro3HaBaHME€ M H3Y4YCHHE CBOMCTB KHUCIOPOJa, HAONIOJICHHE B3aUMOICHCTBUS BEIIECTB C
KHCJIOPOJIOM UM YCJIOBUS BO3HMKHOBEHMSI M IIPEKpaLICHHs TOpeHMs (moxkapa), O3HAKOMJIEHHE C
o0Opa3amMu OKCHUJIOB M ONKMCAHHWE UX CBOICTB, MOJIyueHUE, COOMpaHUE, PACIIO3HABAHME U H3y4EHUE
CBOWCTB Bojopoaa (ropenme), B3aumojeiictBue Bogopoma ¢ okcumom wmeau (I1) (Bo3moxkHO
UCTOJBb30BAaHUE BHJICOMATEpUANIOB), HaONIOAEHHE O0O0pa3loB BEHIECTB KOJIWYECTBOM |  MOIb,
HCCIIEIOBAaHNE OCOOEHHOCTEH pacTBOPEHUS BEILECTB C PA3IUYHON PacTBOPUMOCTHIO, IIPUTOTOBJICHUE
pacTBOPOB C OINpPEACIEHHON MacCOBOM JI0JIEM PacTBOPEHHOIO BEILECTBA, B3aUMOJECUCTBUE BOJBI C
MeTaJylaMi (HaTpueM M KajblleM) (BO3MOXHO HCIOJIb30BaHUE BHUICOMATEPHANIOB), HCCIEIOBAaHUE
0o0pa3OB HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIAcCOB, HAONIOACHHE W3MEHEHUS OKPAacKu
WHIMKATOPOB B pPAcTBOpax KHCIOT M IIejo4vei, u3yueHue B3ammoencTBus okcuma meau (1) c
pacTBOPOM CEpHOM KHCJIOTBHI, KHUCJIOT C MeETalylaMH, peakUuil HeWTpanuzanuu, I[OIy4eHHE
HEpPaCTBOPUMBIX OCHOBAaHUW, BBITECHEHHME OJHOIO METajlyla JPYrMM M3 PacTBOpa COJIM, pEUIeHUE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 Teme «BakHelue Ki1acchl HEOPraHUYECKUX COSAMHEHUIN».

IMepuonuveckuii 3akon u [lepuoauveckas cucrema xumuyeckux 3j1emenToB . U. MenaeneeBa.
CtpoeHue aToMoB. XUMU4YecKas CBA3b. OKUCIUTEIbLHO-BOCCTAHOBUTEIbHbIE PEaKIMU

[TepBbie MONBITKY KJIACCU(PUKAIUA XUMUUECKHUX 3JIeMEHTOB. [ToHsATHE O TpyNIax CXOAHBIX 3JIEMEHTOB
(IIemoYHble W IEJI0YHO3EMENIbHBIC METaJUIbl, TaJOre€Hbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpHIE
00pa3yroT aM(OTEpHbIE OKCUJIBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. llepuommueckas cucrema xumudeckux sneMeHtoB J[. WM. Menneneena.
Kopotkonepuoanas u mmuHHONepuoaHas ¢hopmbl [leproandeckoil CHCTEMbI XUMUYECKUX DJIEMEHTOB
J. W. Menneneesa. Ilepuoasl m rpynnel. PHU3NYECKUN CMBICH IOPSAKOBOIO HOMEpAa, HOMEPOB
IEpUOJIa U TPYIIILI AJIEMEHTA.

Crtpoenue aromoB. CocTaB aTOMHBIX siziep. M3oTonel. DnekTponsl. CTpoeHHe dIEKTPOHHBIX 0007I04YeK
atomMoB mnepBbIx 20 xumuueckux »siemeHTOB I[lepmonmueckoit cucremsl [[. M. Mengeneesa.
XapakTepucTuka XMMHYECKOIO 3JIEMEHTA MO ero mnojoxkeHuto B I[lepmogmueckoit cucreme JI. .
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHUX DJIIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenne Ilepumonnueckoro 3akoHa u Ileprognyeckod CHUCTEMBI XUMUYECKHUX DJEMEHTOB IS
pa3BuUTHS HayKu U npakTuku. [. 1. MeHeneeB — yu€HbIN U rpakJaHUH.

Xumnueckasi cBsi3b. KoBaneHTHass (ToJispHas M HEMOJSPHAsi) CBS3b. JIEKTPOOTPULIATEIBHOCTh
XUMHUYECKHUX 2JIeMEHTOB. loHHAs CBS3b.

Crenenb okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. I[Ipomeccel OKuciaeHus u
BoccTaHOBJICHUS. OKHCIUTEIN M BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3Y4YeHHE OOpa3loB BEIIECTB METANIOB W HEMETaUIOB, B3aUMOJACHCTBHE THUIPOKCHUIA IMHKA C
pacTBOpaMM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OMNbBITOB, WLIFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PeaKInid (TOpEeHre, PEaKIIUU Pa3I0KEeHUsI, COSTMHEHUS ).
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Mescnpeomemnule cea3u

Peanm3arnusi MeXnpeaIMETHBIX CBS3€H NpH W3YYEHUH XUMHH B 8 Kiacce OCYIIECTBISECTCS uepe3
UCTIOJb30BaHUE KaK OOMNIMX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSATHH, SBISFOIIUXCS
CHCTEMHBIMH JUTSI OTICIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmue ecTeCTBeHHO--HAYYHbIE TOHITHS: HAyYHBIA (DAaKT, TUIIOTE3a, TEOPHs], 3aKOH, aHAJIU3, CUHTES,
KJIacCCU(UKALIUS, TIEPUOAUIHOCT, HAOTIOACHHE, YKCIIEPUMEHT, MOJCIIUPOBAHIE, U3MEPEHHE, MOJICIb,
SIBJICHHE.

®dusnka: mMatepusi, aToM, 3JCKTPOH, NMPOTOH, HEHTPOH, WOH, HYKJIHJ, W30TOINbI, PAaJHOAKTUBHOCTH,
MOJIEKYJIa, dJEKTPUYECKHI 3apsjl, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBA, ras,
(bu3HUYeCKre BETMUNHBI, €AMHUIIBI H3MEPEHHUS, KOCMOC, TUIAaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEPAIIBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIC UCKOTIAEMbIC, TOILIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKusi

[lepnonnueckuit 3akoH. lIlepumonmyeckas cucrema xumudeckux dnemeHtoB [l M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMMYECKHX 3JIEMEHTOB HEPBBIX TPEX
NEpUOJIOB, KajMsl, KalbLUsi M HUX COEAMHEHUH B COOTBETCTBUM C IIOJIOXKEHHUEM 3JIEMEHTOB B
[Iepnonnueckoil cucTeMe U CTPOCHUEM X ATOMOB.

Crtpoenne BemiecTBa: BUIBl XMMHUYECKOH CBSI3U. THITBI KPUCTAJUIMYECKHX PEMIETOK, 3aBUCHUMOCTD
CBOMCTB BEILLIECTBA OT TUIA KPUCTATUIMYECKOHN PEIIETKU U BUJa XMMUYECKOH CBSI3H.

Knaccudukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHUX BeUIeCTB. XHMHYECKHE CBOMCTBAa BEIIECTB,
OTHOCALIMXCS K Ppa3NUYHBIM KJIaccaM HEOPraHWYECKUX COCIMHEHMI, TeHETUYeCKas CBS3b
HEOPTraHMYECKUX BEIIECTB.

Knaccupukanuss XMMUYECKUX peakUUil 10 pa3iuyHbIM HpU3HAKaM (110 YHUCIYy M COCTaBy
Y4YacTBYIOIIMX B pEaKLHMM BEIIECTB, 110 TEIUIOBOMY 3((}EeKTy, IO U3MEHEHMIO CTENEeHEH OKHCICHMS
XUMHYECKHUX 3JIEMEHTOB, IO OOPaTHUMOCTH, MO YYaCTHIO KaTaim3aTropa). JK30- U IHIOTCPMHUYCCKHE
peaKIyy, TePMOXHUMHUYECKHIE YPaBHEHHUSI.

ITonatue o ckopoctn Xumuueckon peakiuu. [lonsarue o0 oOpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX
peakuusx. IIoHsATHE O TOMOI€HHBIX U I'eTepOreHHbIX peakuusax. [lonstue o kartanuze. IlonsTue o
XUMHAYECKOM paBHOBecHU. DaKTOPHI, BIUSIONIME HA CKOPOCTh XMMUYECKOH pPEaKIUH W TIOJO0KECHUE
XUMHAYECKOTO PaBHOBECHSI.

OKUCINTENEHO-BOCCTAHOBUTENIbHBIE peaxiuu, AIIEKTPOHHBIN OanaHc OKHCIIUTEIBHO-
BOCCTAHOBUTENBbHOM  peakuuu. CocTaBleHHE YpaBHEHMH  OKHCIUTEIbHO--BOCCTAHOBHUTEIbHBIX
peaxkuuil ¢ UCTIONb30BaHUEM METO/1a 3JIEKTPOHHOT0 OajaHca.

Teopus 37EKTPOTUTHYECKON THCCOIMAIIUN. DIIEKTPOJUTHI U HEIIEKTPOJIUTHL. KaTHOHBI, aHHOHBI
MexaHU3M JUCCOLMAIMKM BEIIECTB C pPasIMYHBIMM  BHJAMH XUMHYeckod cBsa3u. CreneHb
aucconnanuy. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

Peakuuu nonHoro oomMeHa. Y cioBus NpoTeKaHUs peakluii HOHHOrOo 0OMEHa, MOJHbIE U COKpalllEHHbIE
MOHHbIE ypaBHEHHUs peakuuil. CBoilCTBa KHUCIOT, OCHOBAHHUU M COJIEHl B CBETE€ MNpPEICTaBICHUH 00
AJIEKTPOIMTUYECKOH nucconnanuu. KauecTBeHHble peakinu Ha HOHBL. [loHsATHE 0 rHApOaN3e comneil.
Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKHX BEUIECTB — METAJIOB U
HeMeTalsIoB (TpaduTa U ajMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATpHUsl), UCCIeI0BaHUE 3aBUCUMOCTH
CKOPOCTHM XUMHUYECKOW pEeakUMd OT BO3JACHCTBUS PpazIMYHBIX  (DAKTOpOB, HCCIIEOBAaHUE
ANIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECCa AUCCOLMALMM KUCIOT, ILIENOYEed M CcoJied
(BO3MOXKHO HCITOJTb30BaHHE BUIEO MATEPHAJIOB), IIPOBEICHHUE OIBITOB, MILTFOCTPUPYIOIINX MPH3HAKH
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NpOTeKaHMUs peakuuii HOHHOro oOMeHa (0Opa3oBaHHE Ocallka, BBIACIEHHE ra3a, 00pa3oBaHUE BOJBI),
OIBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (rOpeHue,
peaKiuu pasjoKEHUs, COENUWHEHHs), pPACIO3HAaBaHWE HEOPraHWYECKHMX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKLNN HA MOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranibl U X coeUHEHUs

OOwmast xapakTepucTUka TrajgoreHoB. OCOOEHHOCTH CTPOEHMsS AaTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CtpoeHue M (U3NYECKHE CBOIMCTBAa MPOCTHIX BEIIECTB — TaJIOTEHOB. XWUMHYECKHE
CBOMCTBa Ha IpuMepe xjopa (B3aMMOAEWCTBHE C MeETaUlaMM, HEMETaulaM{, LIEI0YaMH).
Xnoposogopon. CossiHas KMUCI0Ta, XUMUUYECKUE CBOICTBA, MOTy4yeHue, npuMenenue. [leiictBue xiaopa
U XJIOPOBOJIOPOJIa HA OPraHU3M YesoBeKa. BajkHelne XI0puabpl 1 UX HaX0XKJIEHHE B IPUPOJIE.
Oo6mas xapakrepuctrka 37meMeHTOoB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
crerieHd okucieHus. CtpoeHne u (puU3MUECKHEe CBOMCTBA MPOCTBHIX BEIECTB — KHUCIOPOJA U CEpHI.
AnnorponHsle MOAM(PUKALMKU KHUCIOPOAA U cepbl. XUMHUEcKue cBoicTBa cepbl. CepoBolopof,
CTpoeHHue, (QU3MUECKHue M XUMHUYecKue cBoWcCTBA. OKCHIBI cepbl KakK IPEICTABUTENM KHCIOTHBIX
okcuaoB. CepHast KUCIOTa, (PU3MUECKUE U XUMHUYECKUE CBOMCTBA (0OIIMe KaK MpeACcTaBUTeNs Kiacca
KHCJIOT M crienupuieckne). XuMHUUECKUe Peaklny, JIS)KAIIHe B OCHOBE MPOMBIIUIEHHOTO Crocoda
NoJIy4eHus: cepHoil kucnotel. [Ipumenenue cepHoil kucinotel. ConM CepHOM KUCIOThI, KAUeCTBEHHAs!
peakuus Ha cyib(ar-uoH. Haxoxxnenue cepsl u €€ coeluHeHHH B pupojie. XUMUYECKOe 3arpsi3HeHUe
OKpY>Karollel cpeibl COeAMHEHUSIMH Cepbl (KUCIOTHBIE JT0KIH, 3arpsi3HEHUE BO3yXa U BOJOEMOB),
CTIOCOOBI €T0 MPEIOTBPAILICHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHsS aTOMOB, XapaKTepHbIE
CTENEHU OKUCJIEHHUA. A30T, pacHpocTpaHEHUEe B Npupoze, (U3NYecKHe W XMMUYECKHE CBOMCTBA.
Kpyrosopot azora B mpupone. AMMHAK, ero (pu3nyecKue W XMMHYECKHUE CBOWCTBA, MOIYYCHUE U
npuMeHerne. Coiau aMMOHUS, UX (U3NYECKHE M XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHAs
peakiys Ha MOHBbl AMMOHMA. A30THas KMCIIOTa, € MoyyuyeHue, Gu3ndeckue U XMMHUYECKHe CBOMCTBa
(oOmrue Kak IpefcTaBUTENs Kiacca KUCIOT U crenuduueckue). Mcnoap3oBaHue HUTPATOB U COJIEH
aMMOHHS B KauyeCTBE MMHEPAIbHBIX YA0OpeHUH. XUMHYECKOE 3arpsi3HEHUE OKpYXalollel cpezbl
COEIMHEHUSIMU a30Ta (KUCIIOTHBIE JOXKIH, 3arps3HEHHE BO3]yXa, MOYBbI UM BoA0EMOB). docdop,
aJUI0TponHbIe Mogudukanuu Gocdopa, puzudeckue u xumuueckue cpoiictBa. Oxcuna gocdopa (V) u
¢dochopHas kuciaorTa, GU3NUECKUE U XMMUUYECKHE CBOMCTBa, nosiyueHue. Mcnonb3oBanue ¢pocdaros B
KayecTBE MUHEPAJIbHBIX Y100pEeHUH.

O6mras xapaktepuctuka 3meMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTETIEHH OKHUCJIEHUS. YTJIepoJ, auIOTPONHble MOJU(HUKAIMM, PacHpOCTpaHEHUEe B IPHUPOJIE,
¢usnyeckue M XUMU4eckue cBoicTBa. Anacop6uus. Kpyrosopor yriepoma B mpupone. OKcuisl
yriaepoaa, ux (pusnyeckue U XMMHUYECKUE CBOICTBA, JIEUCTBHE Ha JKUBbIE OPraHU3MBI, MOJIyY€HUE U
MPUMEHEHHUE. DKOJIOTHYECKHE TPOoOJIeMBbl, CBsi3aHHBIE C oOKcujaom yriepoaa (lIV), rumotesa
r7100aNbHOTO MOTEIUIEHUS KIUMaTa, MapHUKOBBIA 3(@exT. YroiapbHas KuUCIOTa M €€ COJH, HX
¢usnyeckue M XHMMHYECKHE CBOMICTBa, MojyuyeHHMEe M mNpuMeHeHHe. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbI. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIWILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

IlepBoHauyanbHbIe MOHATHS 00 OPraHUYECKHX BELIECTBAX KAaK O COEAMHEHUSX yriepoja (MeTaH, 3TaH,
STUJIEH, alleTWJIEH, TaHOJI, TNIMLEPUH, YKCYCHas KucioTa). [IpupoiHble HCTOYHHUKH YTIIEBOIOPOIOB
(yroiab, mpupoAHblii Tra3, He(Tb), NPOAYKTHI HMX mepepaboTku (OEH3MH), UX pOJb B OBITY U
MpOMBIIIIEHHOCTH. [loHATHE 0 OMOTOrMYecKH BaXKHBIX BEIIECTBAX: KHUpax, OeiaKax, yriieBoJax — U ux
POJIH B XKHU3HH yenoBeka. MarepuaabHOE €TUHCTBO OPraHMYECKUX M HEOPIraHUYECKUX COeTMHEHUH.
Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MOJydeHHE U NpuMeHeHue. CoequHEeHUs
KpemMHusi B mpupone. OOmue mnpencraBieHus od okcuae kpemHust (IV) u kpemMHueBoil kucnore.
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Cunukarel, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. BaskHelIne cTpouTebHbIe MaTepHaIb:
KepaMHuKa, CTEKJO, IIEeMEHT, OeToH, kene300eToH. I[IpoGiieMbl 6€30MacHOTO HWCHOJIB30BAHUS
CTPOMUTENbHBIX MaTepUaOB B TOBCEIHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOIMCTB COJSHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX pPEAaKLUWH Ha XJOPHA-MOHBI M HAONIOJEHHE NPU3HAKOB HUX IPOTEKAHUS, OIBITHI,
oTpaxawiiue (QU3NYeCKue M XHUMHUYECKHE CBOWMCTBAa TaJOT€HOB W HMX COEOUHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHANIOB), O3HAKOMJIEHHE C oOOpa3lamMu XJOPUIOB (TaJOr€HUIOB),
O3HaKOMJIEHHE C o0pa3mamMu ceppl U €€ COECOUHEHUSIMH (BO3MOXHO  HCIOJIb30BaHUE
BUJCOMATEPHAJTIOB),  HAOMIOZACHHME  Tpouecca  OOyrJMBaHUS ~ caxapa  1OJ  JeicTBHEM
KOHIICHTPUPOBAaHHOW CEPHOW KHCJIOTHI, M3YyYCHHE XHWMHUYECKHX CBOWMCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, MPOBEJACHUE KAueCTBEHHOW peakuuu Ha CyiabhaT-HOH MU HAOMIOJCHHE MpU3HaKa e&
NPOTEKaHMs, O3HAKOMJIEHHE ¢ (U3MYECKHMMM CBOWCTBaAMH a30Ta, (ochopa W MX COCAMHEHUI
(BO3MOXXHO HCIOJIB30BAHUE BHJICOMATEPUAIOB), 00pa3laMu a30THBIX U (GOochOpPHBIX yHOOpEeHHUH,
MoJiyueHue, codupaHue, paclo3HaBaHWE M M3Y4YECHHE CBOMCTB aMMHUaka, NMPOBEICHHUE KaueCTBEHHBIX
peakuuii Ha UOH aMMOHHMS U (ocdaT-uOH U U3ydyeHUE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJICICTBHE
KOHIIEHTPUPOBAHHON a30THOW KHUCIOTHI C MeIbI0 (BO3MOXKHO HCIOJIb30BaHUE BUIECOMATEPHAIIOB),
M3ydeHHE MOJeNel KPUCTAUIMYECKUX PemIéTOK anmasza, rpadura, QyiepeHa, 03HAKOMIICHHE C
MPOIECCOM  aJIcCOPOLMU  PAcTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIIEM M YCTPOMCTBOM
MPOTUBOTa3a, MOJy4YeHHe, COOMpaHue, paclo3HaBaHHME W M3y4YEHHE CBOICTB YIJIEKUCIIOrO rasa,
MIPOBEJICHUE KAUeCTBEHHBIX peakluii Ha KapOOHAT M CHUIMKAT-UOHBl U U3YyYEHHE IMPU3HAKOB HX
NPOTeKaHHs, O3HAKOMJICHHE C  MNPOAYKIHEH  CHJIMKAaTHOM  NPOMBINUICHHOCTH,  pEIICHUE
HKCIEPUMEHTAIBHBIX 33134 10 TeMe «BaxHele HeMeTaIbl U MX COSAMHEHUS.

Metannbl M MX COeIMHEHH S

OOmiasi xapakTepuCTHKa XHMMHUYECKUX SJIEMEHTOB — METaUIOB HAa OCHOBAaHUU HMX IMOJIOKEHHUS B
[lepuonnueckoii cucteme xumuueckux aemeHToB J. . MenaeneeBa u crpoenus atomoB. CTpoeHue
MeTaJIJIOB. MeTayuinyeckasi CBSI3b U METalNIN4YecKasi KpUCTaININYecKasi peléTka. DIeKTPOXUMUUECKUN
psaa HampspkeHud metayuioB. du3nueckue M XMMHUYECKHE CBOMcTBa MeTayuioB. OOmume crnocoOsl
nojrydeHus MetaysioB. [IoHATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH.
CrutaBsl (CTalb, YyT'yH, TIOPATIOMUHHN, OpOH3a) M X IPUMEHEHHE B OBITY M IPOMBIIIUIEHHOCTH.
[llenounble Metawibl: mojoxeHue B llepumogmyeckoir cucrtemMe xumudeckux siemeHToB I .
MenzeneeBa, CTpOEHUE UX aTOMOB, HaXOXKJeHUE B mpupoje. Pu3nyeckue U XUMHUYECKHUE CBOMCTBA
(Ha mpumepe HaTpusa U Kanusa). OKcuAbl U TUAPOKCUABI HATpUd M Kanus. [IpumeHeHHMe HienoYHbIX
METAJIJIOB U UX COEAVNHEHUH.

[IlerouHO3eMENbHBIE METAUIBI MarHuidi W KalblLMi: nosokeHue B Ilepuonnueckoi cucreme
xumuueckux sneMmeHToB JI. M. MengeneeBa, cTpoeHHE HUX aTOMOB, HAaXOXICHHUE B MPUPOJE.
dusnueckue 1 XMMMUYECKHE CBOWCTBA MarHus M KajblMs. Bakneilmue coequHeHns Kaublus (OKCHJ,
THJIPOKCU, COIH). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHMS.

Amomunuil: nonoxxenue B llepuogmyeckont cucreme xummyeckux sneMeHToB J[. 1. Menneneesa,
CTpOEHHE aToMa, HaxoxjaeHue B mpupone. dusmueckne U XUMHYECKHE CBONCTBA allOMMHMS.
AMpoTepHbIe CBOICTBAa OKCHJIA M THJIPOKCUA AITIOMUHUSI.

Kenezo: mnonoxenne B llepuoamueckoil cucteme xumuueckux aemeHToB JI. M. Menneneesa,
CTpOEHHE aToMa, HaxokJeHue B npupozae. Ousnueckre U XUMHUYECKUE CBOWCTBa kene3a. OKCUabl,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u nmosydeHue.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o0paslaMl METalJIOB M CIUIAaBOB, MX (IPM3WYECKMMHU CBOWCTBAMH, H3Yy4EHUE
pEe3yIbTATOB KOPPO3HH METAIOB (BO3MOXHO HCIOJIb30BAaHWE BHJICOMATEPHAIIOB), OCOOEHHOCTEH
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B3aMMOJICHCTBUS OKCHJIA KAIBIHS U HATPHUS C BOJOW (BO3MOKHO HCIIOJIb30BaHUE BUACOMATEPUATIOB),
HCCIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IIpollecca TOpPEHUs Kele3a B KUCIOpoAe (BO3MOKHO
WCIOJIb30BaHUE BHUIEOMATEpUaIOB), NPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEaKIUi Ha HWOHBIL:
MarHus, KajabIus, aTlIOMUHUS, IIMHKA, *Kene3a (1) u sxenesza (111), menu (1), HaGnronenne u onrcanue
MIPOLIECCOB OKpAIIMBaHUS TUIAMEHW WOHAMH HATPUS, Kalusl M KalblHs (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBAaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATIOMHHHS W THAPOKCHA
LMHKA, PEeLICHIE SKCIIEPUMEHTANIBHBIX 33]a4 10 TeMe «BakHelIne MeTasuibl U UX COSIMHEHUSD.
XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa u mMarepuansl B MOBCEIHEBHOM KM3HU YellOBEKa. be30omacHoe MCHob30BaHUE BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [TepBas mOMOIIb MPU XUMUYECKUX 03KOTaX U OTPABJICHUSX.
XUMUYeCcKoe 3arpsi3HEHUE OKpY»Karoleil cpeapl (mpeaenbHas AOMyCTUMAash KOHIEHTpAIUsl BEIIECTB,
nanee — [1J1K). Posib XxuMuu B perieHUH SKOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3Il0B MAaTEPUAIOB (CTEKIIO, CIIJIAaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPHAIIBI).
Meostcnpeomemnvwie ceasu

Peanuzanusi MexXnpeaIMeTHBIX CBA3€Hl NpU M3yUYEHUU XUMHHM B 9 Kiacce OCYIIECTBISETCS uepe3
UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK U TMOHSATHH, SBISIOUIUXCS
CUCTEMHBIMU JIJISl OTJCJIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IHUKIIA.

OOmue ecTecCTBEHHO-HAYYHBIC MOHATHS: HAyYHBIH (DaKT, THIIOTE3a, 3aKOH, TCOPHS, aHAIN3, CHHTE3,
KJaccuuKalus, NepuoAnYHOCTb, HAOIIOACHHE, IKCIIEPUMEHT, MOACIMPOBAaHNE, H3MEPEHUE, MOJIEIb,
SIBIICHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHSI, MAaTEpUAJIbL.

dwusuka: mMaTepus, aToMm, JJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUI, WU30TOIBI, PaJIdOAKTUBHOCT,
MOJICKYJIa, JJIEKTPUYCCKUI 3apsjl, MPOBOJHUKH, IOJYIPOBOJIHUKH, IUIJICKTPUKHU, (DOTOIIEMEHT,
BEIIECTBO, TeJO, OO0BEM, arperaTHOe€ COCTOSIHHME BeIIecTBa, Ta3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJTIMYECKasi peniéTka, CIUIaBbl, (PU3UYECKHE BEIWYMHBI, €AMHUIIBI HU3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COTHIIE.

buonorus:  ¢orocuHTe3, npixaHue, Owocdepa, OIKocHCTEMAa, MHUHEPAIbHBIC  YIOOpCHHS,
MHUKPODJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEeNIbHbIE BEIECTBA.

I'eorpacdus: atmocdepa, runpochepa, MUHEpabl, TOPHBIE TTOPOJIBI, TIOJE3HBIE UCKOTIAeMbIE, TOTLTUBO,
BOJTHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOI'O OOIIEro 0oOpa3oBaHMs JOCTUTAIOTCS B
xoJle 00y4eHHs XHMHUU B €IMHCTBE Y4eOHON M BOCHUTATENbHON AESITENbHOCTH B COOTBETCTBUHU C
TPAaJIULIMOHHBIMU POCCUMCKUMHU COLUMOKYJIBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
NPUHATBIMU B OOIIECTBE TMpaBWJIAMA ¥ HOPMaMd TMOBEJCHHS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIM3AINH 00YJaIOIIHUXCS.

JlnuHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOU
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUUA W PACIIMPEHHUE ONbITA JIESITEIBHOCTH Ha €€ OCHOBE, B TOM
YUCJIE B YACTHU:

nampuomu4ecko20 60CRUMAHUA .

- ICHHOCTHOI'O OTHOILIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYyYHOMY HACIIEJIUIO,
MMOHVMAHUS 3HAYCHUS XMMHUYECKON HAYKH B JKU3HH COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIAJICTh
JIOCTOBEPHON MH(OpMAIEH O MEPEIOBBIX JOCTIIKEHUSX M OTKPBITUSX MHPOBOW M OTEUECTBEHHOMN
XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2PaxcOanHCcK020 60CRUMAHUA:

- MPEJCTABICHUS O COLMAIbHBIX HOPMAX M MPAaBUIAX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHBE,
KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOM, YydeOHO-HMCCie10BaTelbCKOMH,
TBOPUYECKOH U APYTUX BUAAX AESITEIbHOCTH, TOTOBHOCTH K pa3HOOOpPa3HON COBMECTHOM AESITEIbHOCTU
IIPpU BBIIOJHEHUM Y4YEOHBIX, [MO3HABATENbHBIX 3a]a4, BBHIMOJIHEHUM XMMHUYECKUX SKCIIEPUMEHTOB,
CO3JIaHMM Y4EeOHBIX IIPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B MPOLIECCE 3TOM
y4eOHOI JesATeTbHOCTH, TOTOBHOCTU OLIEHMBATh CBOE MOBEJIEHHE W IOCTYHNKU CBOUX TOBAapHILEH C
MO3ULMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS IOCIIEACTBUN OCTYIIKOB;

UYEeHHOCMU HAYUHO20 NO3HAHUSA

- MHPOBO33pPEHYECKHE TMPEACTABIECHUS O BEIIECTBE W XUMHUYECKOW pEeakIUu, COOTBETCTBYIOILIUE
COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAyKM M COCTAaBJISIIOIIME OCHOBY Ul IIOHUMaHHUS CYHIHOCTH
Hay4YHON KapTHHBI MHpa, MPEACTaBI€HUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHUSA TNPHUPOJIBL,
B3aMMOCBSA35IX YEJIOBEKA C MIPUPOIHOM CPEIOi, O POJIY XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEH;

- TI03HaBaTeJbHbIE MOTHUBBI, HAIIPABJIICHHbIE HAa MOJYyYEHHE HOBBIX 3HAHUI MO XUMHUH, HEOOXOAUMBIE
Ui 0OBsACHEHMs HAOMI0JaeMbIX IPOLIECCOB M SIBIEHUH, IO3HaBaTENbHOM, HMH(OpPMAIMOHHON W
YUTATENILCKOM KYJIbTYPHI, B TOM YHCI€ HAaBBIKOB CAMOCTOSITEIbHOM pabOThl ¢ yueOHBIMHM TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TIOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTUI;
- HHTEepec K OOY4YeHMIO M II03HAHUIO, JII0O03HATENbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa3oBaHMIO, MPOEKTHOM M HCCIeN0BaTENbCKON NEsITEeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

dopmuposanua Kynbemypul 300p06ba.

- OCO3HaHHME ILIEHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370pPOBBIO, YCTAHOBKHM Ha
3JI0pOBBIM 00pa3 ’KU3HHU, OCO3HAHHUE MOCJIEICTBUN U HENPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
QJIKOTOJIsl, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COOJIO/IeHUsT TpaBuUi 0€30MacHOCTU MpuU
O0paIeHnt ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

mpy006020 60CRUMAHUA:
- HHTEpeC K MPaKTHYECKOMY M3YUYEHHUIO Ipodeccuil U TpyAa pa3lIudyHOro poja, yBaK€HHE K TPyAy H
pe3ysibTaTaM TPyJIOBOW AESITEIbHOCTH, B TOM YHUCIIE HA OCHOBE MPUMEHEHUs MPEIMETHBIX 3HaHUN MO

11



XUMHH, OCO3HAHHBIN BBIOOP MHAMBHUAYAIbHOM TPAEKTOPUU HPOAOHKEHHS 00pa3oBaHUSA C y4ETOM
JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCIemHOM MpodecCHOHANbHON IEATETbHOCTH W Pa3BUTHUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh
a/IanTHPOBaThes B MpodeccroHallbHOM cpefie;

IKOI02UHECKO20 60CRUMAHUA:
- KOJIOTHMUYECKH L[e1ec000pa3Hoe OTHOUIEHNE K IPUPOJAE KaK MCTOYHHMKY JKU3HU Ha 3emile, OCHOBE e
CYILIECTBOBAHHUS, TOHUMAHUE IIEHHOCTH 370pPOBOrO M 0€30MacHOro obpasa *HU3HM, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY ()M3MYECKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHWE LIEHHOCTH
COOJIIOICHNsT TIpaBWJI 0€30MacHOTO TMOBEACHUS NpU paboTe ¢ BEUIECTBAMH, a TAaKXKE B CHTYalUsX,
YTPOKAKOIIUX 310POBBIO U KU3HU JIIOJIEH;

- CIIOCOOHOCTH MPHMEHATh 3HAHMS, IOJIydaeMble MpPU H3YYEHHUM XUMHM, Ul pelleHHs 3ajad,
CBA3AHHBIX C OKPY’KAIOILEW NMPUPOJHON CPENOM, IS MOBBIIICHUS YPOBHS dKOJOTMYECKOW KYJIBTYPHI,
OCO3HAHMA TIO0ATBFHOTO XapaKTepa SKOJOTMYECKUX MpoOIeM M MyTel UX pELICHUs MOCPEICTBOM
METOJIOB XMMHH, SKOJIOIMYECKOIO MBIIUICHHS, YMEHUSI PYKOBOJACTBOBAaTbCSA UM B II0O3HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeIMETHBIX Pe3yIbTaTOB BBIICISAIOT 3HAUUMBbIE 711 (POPMUPOBAHUS MUPOBO33PEHUS
oOlIeHay4YHbIe TOHATHUS (3aKOH, TEOPHs, IPUHIIUIL, TUIIOTE3a, PaKT, CUCTEMa, MPOoIlecC, IKCIIEPUMEHT U
IpyTOE.), KOTOPBIE HCIOJIB3YIOTCS B ©CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAaHUM M3 ITUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O IEIOCTHOM HAy4YHOW KapTHUHE
MHpa, U YHUBEpCAIbHbIC YUeOHbIC NEeHCTBU (MIO3HABATEIbHbBIC, KOMMYHHUKATUBHbBIC, PETYIISTUBHEIC),
KOTOpble o0bOecreynBaloT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO H
OCYILIECTBICHUIO Y4EOHOH 1eATeIbHOCTH.

ITo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3zoevie nozuueckue oeiicmeus:

- YMGHI/ISI HUCITIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIJICHUS HpI/I OCBOCHHNHN 3HaHI/II>'II paCKpBIBaTI) CMBICJI
XUMHUYECKUX TOHATUHN (BBIACNATH UX XapaKTepHbIE IPU3HAKHU, YCTAaHABINBATh B3aUMOCBS3b C APYTUMU
MOHATHUSIMH), UCTIONB30BaTh TOHATUSA Ui OOBSACHEHHUS OTIENbHBIX (PAKTOB M SBIEHUH, BHIOMPATH
OCHOBaHUSI U KPHUTEPUU MAJNs KIACCH(PHUKAIMU XUMHUYECKUX BEIIECTB M XHUMHUYECKUX peaKlui,
yCTaHaBJ'H/IBaTI) HpI/I‘-II/IHHO-CJ'IeI[CTBeHHI)IC CBA3HU MG)K]:[y O6’B€KTaMI/I I/I?)yquI/ISI, CTpOI/ITB JIOTUYCCKHUC
paCCY)KIleHI/ISI (I/IHIIYKTHBHBIG, Z[GILYKTI/IBHI)IC, 110 aHaJ'IOl"I/II/I), JAC€JIaTh BbIBOJbI U 3aKJIFOUYCHU S,

- yMEHHEe TMPUMEHATh B TMpoIllecce IMO3HAHUS TOHATUSA (TPEeIMETHBIE M MeTalpeIMEeTHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENIH, UCHOJIb3yeMble B XHMHH, MPeoOpa3OBhIBATh IIHUPOKO
HpI/IMeHﬂeMBIG B XHUMHU MOJICIIBHBIC HpC}lCTaBHGHI/IH — XI/IMI/ILIGCKI/Iﬁ 3HAK (CI/IMBOJ'I SHCMCHTa),
xumuueckas (GopMmyna U ypaBHEHHE XMMHMUYECKOH peakluu — MpU pelIeHUH y4eOHO-IT03HAaBaTENbHbBIX
3a/1a4, C y4€TOM ITHX MOJENbHBIX MPEACTABICHUI BBISBIATh M XapaKT€PU30BATHh CYIIECTBEHHBIE
MPU3HAKU U3yYaeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi, BBISBISITH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3M U MPOTHUBOPEUMS B HU3Y4YaEMBIX Mpoleccax M
SABJICHUAX.

ba3zoevle uccneoosamenvckue oelucmeus.

- YMEHHE HCIOJIH30BaTh TOCTABJICHHBIC BOMPOCHI B KAaYeCTBE MHCTPYMEHTA TO3HAHUA, a TAKXKE B
KauecTBE OCHOBHI UIsi (DOPMHUPOBAHHS THIOTE3bl MO TPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;
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- [puOOpeTeHHEe OIblTa MO0 IUIAHUPOBAHHUIO, OpPraHU3alMd M MPOBEACHUIO YYCHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HaOII0aTh 3a XOJOM MPOIECCa, CaMOCTOSITENIbHO IMPOTHO3HPOBATH €ro
pe3ynbrat, (GopMynHpoBaTh O0O0OOIIEHHS ¥ BBIBOJIBI MO pe3yabTaTaM MPOBEAEHHOTO OIIBITA,
MCCJIEIOBAHMs, COCTABIIATh OTUET O MPOJIeNIaHHOM padoTe.

Paboma c ungpopmaueii:

- YMeHHue BbIOMpaTh, aHAJIM3UPOBATh U MHTEPIIPETUPOBATh HHPOPMAIMIO PA3IUYHBIX BUIOB U (HOpM
MPEACTABICHUS, TMOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (HAy4yHO-TIOMYJsIpHAs  JIUTepaTypa
XUMHYECKOTO COJICP KAaHMsI, CIPABOYHBIC TOCOOMs, pecypchl VHTepHETa), KpUTHUYECKH OIICHUBATH
MIPOTUBOPEUYUBYIO H HEJJOCTOBEPHYIO HHPOPMAITUIO;

- YMEHHE MPUMEHSTh pa3IMyHble METOAbI U 3alpochl MpHU TMOUCKE M OoTOOpe uHbOpMaluu U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX JUIS BBIMIOJIHEHUS Y4e€OHBIX U MO3HABATENIbHBIX 3a/Jay
ONpeAeNEHHOr0 THIA, NPUOOpETeHWEe omnbiTa B 00JACTH HCIOJB30BaHHUS HMH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUH, OBJIAJCHUE KYJbTYPOW AaKTUBHOIO MCIIOIB30BAHUS Pa3IUUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPAaTh ONTHUMAaNIbHYIO (hOpMY MpecTaBlieHus WH(opManuu
U WUTIOCTPUPOBATH peElllaeMble 3a7aud HECIOXKHBIMH CXEMaMH, AMarpaMMaMmu, IpYrumu dopMamMu
rpauKy ¥ UX KOMOMHAIUSIMU,

- YMEHHUE HCIOJB30BaTh U aHAIM3UPOBATH B MpoIecce y4eOHOM U MCCIIEOBATEIBCKON NesTETbHOCTH
MH(OPMALIMI0O O BIUSHUU TPOMBIIUIEHHOCTH, CEIbCKOTO XO3SiCTBA M TPAHCIOPTa HAa COCTOSHUE
OKpY’Karollel MPUPOTHON Cpeibl.

KoMMyHHKaTHBHBIE yHUBepPCAJIbHbIC YUeOHbIC 1eliCTBUA:

- YMEHHUS 3ajjaBaTh BOIPOCHI (B X0/€ Auajora u (WiM) IMCKYCCHM) MO CYIIECTBY 00CYK/1aeMOM TEMBI,
(bopMyIHPOBATH CBOU MPETIOKEHHUSI OTHOCHTEIBHO BBITIOTHEHUS MPEITI0KESHHOH 3a/1a9u;

- YMEHMs IMpPEJCTaBIATh IOJYYECHHBIE PE3yJbTaThl IO3HABATEIbHOM JAEATENIBHOCTH B YCTHBIX U
IIUCbMEHHBIX TEKCTaX; JeJaTh MPE3EHTALMI0 PE3yJIbTaTOB BBIMOJIHEHUS XHUMUYECKOTO 3KCIEPUMEHTA
(JtabopaTopHOTrO OmbBITa, JTAOOPATOPHOW pPAOOTHI MO WCCICAOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO
IIPOEKTA);

- yMeHHUs Yy4yeOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOH IO3HABATENbHOM WU
HCCIIEI0BATEIbCKON JIEATENIbHOCTH MPH PELICHUH BO3HUKAIOUIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COIJIACOBaHMS MO3ULMH (00CYXJeHus, OOMEH MHEHHSMH, «MO3TOBBIE ILITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUM, ONpPENEICHUE KPUTEPUEB MO OICHKE KAaueCTBA BHIIOJHEHHON
paloThI U ApyTHE).

PeryasiTuBHbIe yHUBepPcAJIbHbIE YUeOHbIe 1eliCTBUA:

- YMEHHE CaMOCTOSITEIbHO OIpPEAeNATh LeNu JEATENbHOCTH, IIJIAHUPOBAaTh, OCYILECTBIATD,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO JESATENBLHOCTh, BHIOMpATh Hambonee
s dexTuBHBIE CITOCOOBI pelieHus y4eOHbIX U TO3HABATENbHBIX 3a7a4, CAMOCTOSITEIbHO COCTABIISITh
WA KOPPEKTUPOBATh MPEIJIOKEHHBIA aNTOPUTM JEHCTBUM TPHU BBHIMOJHEHUM 3aJaHUl C y4ETOM
MOJIy4YeHUsI HOBBIX 3HAHUUW 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX M pPEaKIUsiX, OIIEHUBATH
COOTBETCTBHUE IMOJIYYEHHOTO pe3yJibTara 3asiBICHHOM 1€JIM, YMEHUE HCIOJIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, Mpe/jIaraéMbI€ B YCIOBUU 3aaHUN.

HPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOCHHIO OOS3aTENLHOTO COJIEPKaHHUs, YCTAHOBICHHOTO
TaHHOW (QenepalbHO paboueil MporpaMMol, BBLAENSIOT: OCBOEHHBIE OOYYAIOUIUMUCS Hay4YHBIC
3HAHUS, YMEHHUSA U CIOCOOBI ACHCTBUHU, crielubUUYECKUe IS MTPEAMETHON 00JacTH «XHUMHUS», BUJIBI

13



NEeSTeIbHOCTH TI0 MOJTYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpETalui, IpeoOdpa3oBaHUIO U IPUMEHEHUIO
B Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K konuy odyuenus 6 8 knacce npeomemmnuvie pezyibmamol Ha 6A3060M YPOBHE OO0NHCHBL OMPAIHCAN
chopmuposannocms y 00yuarOwuxca ymeHuil:

- pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYyJla, XUMHUYECKUN HIIEMEHT,
MIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOJAHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHasi U MOJIEKYJIIpHAash Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca,
MaccoBasl JOJii XMMHUYECKOTO DJJIEMEHTa B COCAMHCHHH, MOJSIPHBIA OO0BEM, OKCHI, KHUCIIOTA,
OCHOBaHHWE, COJIb, JJEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKash pPeaKIus,
KJIaccupUKalMsg peaklUMuid: peaKklUH COCOUHEHMs, DPEaKIHH pPAa3JIoKEeHUs, pPeaKUUd 3aMelIeHHUs,
peakiuu oOMeHa, 3K30- M SHIAOTEPMHUECKHUE pEeaKIuu, TEroBod 3¢h(deKT peakiuu, sApo aroma,
ANIEKTPOHHBIA CIIOW aToma, aroMHasi OpOWTa b, PaAWyC aToMa, XHUMHYECKas CBs3b, MOJSIPHAS H
HETOJISIpHAsl KOBAJCHTHAsl CBs3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHWUOH, PacTBOpP, MaccoBas 0JIst
BellecTBa (IIPOLIEHTHAs! KOHIICHTPAIHsl) B PaCTBOPE;

- WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHSITUHA U MPUMEHSTHh 3TU MOHSITUS NPHU
OMMCAHUU BEIIECTB U UX MPEBPAICHU;

- HWCIOJIb30BaTh XWMHUYECKYH) CHMBOJIMKY JUIS COCTaBIeHHS (OpPMYJ BEIIECTB H ypaBHECHUU
XUMHUYECKHUX PEaKIIHii;

- ONpEeNeNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHUSX, CTENEHb OKHCICHUS
3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMNPEACTEHHOMY KIaccy
COCIMHEHHUH 1o ¢dopMysaM, BUJ XUMHUYECKOW CBs3M (KOBAJICHTHAs M WOHHAs) B HEOPTaHUYECKUX
COETUHEHUSIX;

- packpbiBaTh cMmbich [lepumomuueckoro 3akona JI. M. MenneneeBa: JeMOHCTpHpPOBaTh MOHMMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX JIEMEHTOB OT UX MOJ0XeHud B [leproanueckoi
CUCTEME, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOIO
yu4eHwus1, 3aKoHa ABOTaipo;

- ONHCHIBAaTh M XapakTepu3oBaTh TabmuyHyro ¢opmy Ilepuoguueckoil cHCTEMbl XHUMHUYECKHX
AJIEMEHTOB: pPa3lInyaTh MOHATUS «TJaBHas noxarpynna (A-rpynma)» u «mobouyHas noarpynma (b-
rpynna)», Manble U OONbIlINE MEPUOJIbI, COOTHOCUTh 00O3HAUEHUsS, KOTOpPhIE MMEIOTCS B TaOIuIe
«Ilepuoguueckass cucrema xumudyeckux diemeHtoB JI. WM. MeHnageneeBa» ¢ YUCIOBBIMU
XapaKTePUCTHKAMHU CTPOEHUS aTOMOB XMMHMYECKHUX SJIEMEHTOB (COCTaB W 3apsl spa, oOIlee YHucio
AJIEKTPOHOB U pacIpeiesieHrue UX 10 JIEKTPOHHBIM CJI0SIM);

- KJIacCU(UIMPOBATh XUMUYECKHUE JIEMEHTHI, HECOPraHUYECKHE BEIIECTBA, XUMUUECKHE PEaKIuu (10
YHCITy U COCTAaBY yYaCTBYIOIIUX B PEeaKIIMU BEUIECTB, MO TEIIOBOMY 3D PeKTy);

- XapakTepu3oBaTh (OMUCHIBaTh) OOIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKJAasi OMUCAHWE TPUMEPAMH MOJIEKYJISPHBIX YpPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuii;

- MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH
MPOTEKAHUS XUMHUECKUX TMPEBPAIICHUH B Pa3INYHBIX YCIOBUSX;

- BBIYUCIISITH OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOT'0 JIEMEHTa 10 (GopMyJie COeTMHEHUS, MaCCOBYIO JIOJIFO BEILIECTBA B pacTBOpE, IPOBOIUTH
pacy€Thl O YPAaBHEHUIO XUMUYECKON peaKInu;

- MPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOU AEATENBHOCTH — aHAJIU3 M CHUHTE3, CPaBHEHUE,
0000111eHIEe, CUCTEMATU3AIINIO, KIIACCU(PUKAIINIO, BBISIBJICHUE MPUINHHO--CIICJICTBEHHBIX CBA3EH — IS
M3y4YeHUs] CBOWCTB BEIECTB W XMUMHYECKUX PEAKIMi, €CTeCTBEHHO-HAYYHBIE METObI MO3HAHMS —
HaOIoIeHue, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (pEabHBIN M MBICIIEHHBIH );
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- CcleloBaTh IMpaBWJIaM IMOJIb30BAHUS XUMHUYECKOW MOCYAOHM U J1abopaTOPHBIM OOOPYIOBaHHEM, a
TaKXKe IpaBHjaM OOpallleHUs] C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMH IO BBITOJIHEHHIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA
W KHUCJIOpOJa), TMPUTOTOBJICHUIO PACTBOPOB C OMNMpPEACIEHHON MacCOBOM J0Jie pacTBOPEHHOTO
BEIIECTBa, IUIAHUPOBATh M MPOBOAUTH XHMHUYECKHE HKCIIEPHUMEHTHI MO PaclO3HABAHUIO PAaCTBOPOB
IeJI0YeH ¥ KUCIIOT C MIOMOIIBIO0 HHIANKATOPOB (JakMyc, (heHondTaaerH, METUIOPAHK U IPYTHE).

K konuy ooyuenus ¢ 9 knacce npeomemmuuie pe3yibmanmovt Ha 6A3060M YPOGHE OO0NHCHBL OMPAIHCANb
chopmupoeannocms y 00yuarOuguxca yMeHui:

- PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHSATUNA: XUMUUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJia, UOH,
KaTUOH, aHHMOH, MPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, BAJIEHTHOCTb, SJEKTPOOTPULIATEIIBHOCTD,
CTENIEHb OKHCIJICHHs, XUMHYECKasi PEeakiys, XMMHUYECKasi CBS3b, TCIUIOBOH A(PPEeKT peakiuu, MOJib,
MOJIIPHBIA  00BEM, PACTBOP, AJICKTPOJIUTHI, HEIJICKTPOIHTHI, AIICKTPOIUTUYCCKAS AUCCOIUAINS,
peaKMu MOHHOTO OOMEHa, KaTalu3arop, XMMHUYECKOE€ DPaBHOBECHE, OOpaTUMbIe U HEOOpaTUMbIC
peaKkurH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU, OKUCIUTENIb, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAHOBJICHUE, aJUIOTPONHsS, aM(pOTEPHOCTh, XHMHYECKas CBs3b (KOBAJICHTHAs, WOHHAsI,
MeTaJUIMuecKas), KpUcTajuimueckasi pemeérTka, KOppo3us METAJUIOB, CIUIABbI, CKOPOCTh XUMHUYECKOM
peakuuu, npeaeabHo qonyctumas konuentpanus [1/IK Bemectsa;

- WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKHX IMOHSITHH U MPUMEHATH 3TU MOHATUS MPHU
ONHMCAaHUM BEUIECTB U UX MPEBpaIlCHU;

- HWCIOJIb30BaTh XWMHUYECKYH) CHMBOJIMIKY JUISS COCTaBIeHHS (OpPMYIT BEIIECTB W ypaBHECHUM
XMMHYECKUX PEAKIIUI;

- ONPENICTATh BJIGHTHOCTh M CTEIIEHb OKUCICHUS XMMUYECKUX 3JIEMEHTOB B COCIMHEHUAX PA3IMYHOIO
COCTaBa, MPUHAMJICKHOCTh BEIIECTB K ONpeAeNEHHOMY KIJIAacCy COEIMHEHUH 1o Qopmynaam, BHI
XUMHUYECKON CBsI3U (KOBAJICHTHAs, HOHHAS, METAINTNYECKAsi) B HEOPTraHUYECKUX COCAMHEHUSX, 3apsi
MOHA 110 XUMUYECKON popMmyIie, XxapakTep Cpebl B BOJHBIX pacTBOpPaX HEOPraHUYECKUX COCAMHEHUH,
TUI KPUCTALTAYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

- packpsiBath cMmbici Ilepuonuueckoro 3akona JI. WM. MeHnngeneeBa U JE€MOHCTPUPOBATH €rO
MOHMMAaHWE: ONUCHIBATH M XapakTepu3oBaTh TaOmuuHyto ¢opmy [lepuoanueckoil cuUCTEMbI
XUMUYECKUX DJJIEMEHTOB: paslinyaTh TOHSTHS «TJIaBHas moarpynna (A-rpymma)» U «noOodyHas
noarpynna (b-rpymnmna)», manbie u O0NbIINE TEPUOIbI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS B
MepUOANYECKON TabmuIe, C YHCIOBBIMU XapaKTePUCTHKAMH CTPOCHHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsJ sAqpa, OOIIee YHCIIO IJIEKTPOHOB M PACTPEIeNIEHNe UX IO AJIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB DJIEMEHTOB U MX COCIMHCHHH B
npezenax MajiblX IEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

- K1accu(UIUpPOBaTh XUMUYECKHE dJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMHUYECKHE peakuuu (1o
YUCITy M COCTaBY YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, M0 H3MEHEHUIO
CTETNIEHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB);

- XapakTepu3oBaTh (OMHMCHIBATH) 0OImME U cHenupUUecKue XHMHUYECKHE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, MOJTBEpXIasi ONUCAHUE IPUMEpPaAMU MOJIEKYJISPHBIX M HOHHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

- COCTaBJIATh YPABHEHHS BJIEKTPOJUTUYECKON TUCCOLMALMU KHUCIOT, IIETOYEH U COJICH, MOJIHbIE U
COKpalIéHHbIE ypaBHEHHUs peEaklMii HMOHHOTO OOMEHa, ypaBHEHHUsS pPEaKui, MOATBEPKIAOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

- pacKpbIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMH MOCPEICTBOM COCTABJIEHUS
AJIEKTPOHHOTO OajaHca 3THX PEaKInii;

- IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3MOXHOCTH MPOTEKAHMS
XUMHUYECKUX MPEBPAILICHUM B pa3IMUHBIX YCIOBUSIX;
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- BBIUUCISATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO JOJIO
XHUMHYECKOT0 3JIEMEHTa 10 (POpMyJie COSIMHEHNUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKOM pPEaKUu;

- co0JI01aTh TPaBUJIa MOJIB30BAHUS XUMUUYECKOM MOCY10i 1 1a00paTOpHBIM 000pyI0BaHUEM, a TAKKE
mpaBwia OOpalleHus ¢ BEIIeCTBaMH B COOTBETCTBUM C HWHCTPYKUHUSMH 10 BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OMBITOB TI0 MOJYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

- IPOBOJUTH PEAKLUH, MOATBEPHKAAIOIINE KAUECTBEHHbIN COCTaB Pa3IMYHBIX BEIECTB: pPAClO3HABAThH
OTBITHBIM IYTEM XJIOPHUA-, OpOMUA-, HOIUI-, KapOoHaT-, pocdar-, cunmukar-, cyiabhar-, THAPOKCHI-
MOHBI, KAaTHOHBI aMMOHHSI M MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX PacTBOpax
HEOPTraHUYECKUX BELIECTB;

- IPUMEHSTh OCHOBHBIE OINEpAIlMU MBICIUTEIBHON NEATEIbHOCTH — aHaIU3 M CUHTE3, CpaBHEHUE,
000011eHIe, CUCTEMAaTH3aIUIO, BBISIBJICHHE IPUYUHHO-CIICJICTBEHHBIX CBSI3E€H — JJISl M3YUEHUS CBOWCTB
BEIIECTB M XHMHUYECKHX pEaKIHi, €CTeCTBEHHO-HAayYyHbIE METOJbl TO3HAHUS — HaOII0/IEeHHE,
U3MEpEHUE, MOECIMPOBAHNE, SKCIIEPUMEHT (pEaJIbHbBII U MBICIICHHBIH).
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TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoanuyecTBo 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Paznea 1. IlepBoHayaabHbI

¢ XuMHnue

CKHEC ITOHATUSA

11

Xumus — BakHas
0011aCTh
€CTECTBO3HAHHUS U
MPAKTUYECKOU
eITEIbHOCTH
YeJI0BeKa

1.2

BemiectBa n
XUMHUUYECKUE
peakiu

18

Hroro no pazneny

22

Paznen 2. BaxHeiilue npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB

2.1

Boznyx. Kucnopogn.
IToustue 00
OKCHAX

6

2.2

Bopopon.Ilonstue o
KHCJIOTaX U COJISIX

2.3

Bopna. PactBopsl.
[Tousatue 00
OCHOBAaHHUIX

2.4

KonnuectseHHbIe
OTHOIILIEHUS B
XUMUH

2.5

OCHOBHBIE KJIaCCHI
HEOPTaHUYECKUX
COeTMHEHNN

11

Hroro no pazneny

32

Paspnen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucreMa xumuiecknx 3j1ementosn /1. U.
MenpeneeBa. CtpoeHune aToMoB. XuMu4eckasi cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

3.1

Ilepronnueckuii
3aKOH U
ITepnonnueckas
cucreMa
XUMHUYECKHUX
snemenTos /I. W.
Menneneena.
Crpoenue aToma

3.2

XUMHYECKASA CBI3b.
OKHUCIIUTENBHO-
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BOCCTaAaHOBHUTCIIbHBIC

peaKkuu
Utoro mo pazaeny 14
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME
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TEMATHUYECKOE INTAHUPOBAHHUE 9 KJIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMMbl

KoanuyecTBo 4acoB

Bcero
padoThI

KonTpoJbHble

IIpakTH4eckue
padoThI

DJIEKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3zpnes 1. BemecTBo 1 XUuMHYeCKHe peakuu

11

[ToBTOpEHUE U
yrayOJaeHe 3HAaHUHA
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kiacca

1.2

OcHoBHBIC
3aKOHOMEPHOCTH
XAMHYECKHAX
peakuuii

13

DNeKTpoNIUTHYECKast
JUCCOLIUAITHSI.
XUMUYECKUE
peakuuu B
pacTBopax

Hroro no pasneny

17

Pazgen 2. Hemeraaiasl 1 HX

COCAMHCHU A

2.1

Oo6mas
XapaKTEPUCTHKA
XAMHYECKUX
aneMmeHToB VIIA-
rpynisl. ['agorenst

2.2

O61mmas
XapaKTepUCTHKA
XUMHNYCCKUX
s1eMeHToB VIA-
rpynnsl. Cepa u eé
COCIMHEHHS

2.3

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
aneMeHToB VA-
rpynmnsl. A3oT,
dbochop n ux
COEIMHEHUS

2.4

Oomas
XapaKTepUCTHKA
XUMHYECKHX
aseMeHToB |VA-
TpYIIIBL. YTIEpOa U
KPEMHHI U UX
COETMHEHUS
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Hroro no pazneny 25

Pa3nen 3. MeTaJJIbI M UX COeAUHEHUS

31 OO01ue cBoMCTBa 4
METAIUIOB
Baxueiimume
3.2 METaJLIbI ¥ UX 16
COEIMHEHUS
Hroro no pazneny 20

Pasznen 4. Xumus U OKpysKaomas cpeaa

BewectBa u
4.1 MaTepHaIbl B )KH3HH 3
YeJIoBeKa
Uroro mo pazneny 3
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO

68

YACOB IO ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

METOIUYECKHUE MATEPHUAJIBI JIJI51 YUYUTEJIA

1. Crangapt OCHOBHOTO 00111er0 00pa30BaHuUs IO XUMHUH.

2. [IpumepHas mporpaMma OCHOBHOTO 00111ero 00pa3oBaHUs 10 XUMHUU.

3. bpeiirep JI.M., baxxenosa A.E. Xumus 8-11 knaccel. Pa3BepHyToe TeMaTHUeCKOE IUIAHUPOBAHUE 110
yuebnukam I".E.Pym3uruca, @.I'.®enpamana. — Boarorpaa: u3aarenbetBo «Yuurensy, 2016.

4. I'apa H.H. Xumus. Paboune nporpammel. [lpeamernas nunus yueonukos I'. E. Pynsutuca, @. I
@denpamana. 8§ — 9 kiacce : mocodue s yunreneit oomeodpazosar.opranm3anmii / H.H. Tapa. — 2-¢
u3n., nom. — M. : IIpocsemenue, 2017.

5. T'apa H.H. Xumust: ypoku B 8 kiacce: mocooue mist yautens/ H.H. 'apa. — 2-e uza. nepepab. — M.:
[Ipocsemenue, 2016.

6. 'apa H.H. Xumust. KoatponsHbie u mpoBepounbie padothl. 8-9 kiaccel / H.H.I'apa. — JIpoda, 2016.
7. Papenkuit A.M. Xumus. unaktudeckuit marepuai: 8§ — 9 kmacceol: [locobue st yunrenen
obmieoOpazoBarenbHBIX yupexaenuid / A.M. Panenkuii. — 3-e uzn. - M.: [Ipocsemenue, 2014.

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JUIS1 YYEHUKA

1.Pym3utuc I'. E., ®enpaman @. I'. Xumus. 8 kmacc. ®I'OC.: yueOHuk ams 001ieo0pa3oBaTenbHbBIX
yupexaenuii / - M.: [IpocBemenue, 2021r.

2. T'apa H. H. Xumwus. 3agadyHuK C <«ITOMOIIHHUKOM». 8 — 9 Kimaccel :mocoOue i ydamuxcs
obmeoOpasosar. yupexaennii / H. H. I'apa, H.W. I'abpycesa. — 4-¢ uzn. — M. : I[Ipocsemenue, 2016.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

1. ITopran ¢pyHmameHnTanbHOro XuMuieckoro oopasosanust ChemNet. Xumudeckast ”HPOpMaIMOHHAS
cetb: Hayka, oOpa3zoBanue, TexHosoruu hitp://www.chemnet.ru

2. lazera «Xumus» u caliT s yuurens «51 uny Ha ypok xumumn» http://him.1september.ru

Enunas xomrekuus LIOP: Ilpenmernas xomwtekmus «Xumus» http://school-
collection.edu.ru/collection/chemistry

3. EcrecTBeHHO-Hay4HbIE SKCIIEpUMEHTHI: XuMmust. Komtekius Poccuiickoro o6meo0pa3oBaTeIbHOTO
noprana http://experiment.edu.ru

4. Beepoccuiickast OJMMITHAA HIKOJBHUKOB o XxuMuu Nhttp://chem.rusolymp.ru

5. Oprannyeckass XMMUsL: JIEKTPOHHBIN YUeOHHK [T CpeIHen

Kokl http://www.chemistry.ssu.samara.ru

6. OCHOBBI XMMUH: JJICKTPOHHBIN yueOHuK http://www.hemi.nsu.ru

7. OTKpBITHIN KoJuTeK: Xumus http://www.chemistry.ru

8. JlucTaHIIMOHHAS OJIMMITHA/IA TI0 XUMHUH: TeJICKOMMYHUKAITMOHHBIA 00pa3oBaTeIbHBIN

mpoekT http://www.edu.yar.ru/russian/projects/predmets/chemistry

9. JIMCTaHIIMOHHBIC IBPUCTUYCCKHIE OJIMMITHA/IBI 110 XuMuu hitp://www.eidos.ru/olymp/chemistry
10. 3anumarenpHas xumust hitp://home.uic.tula.ru/~zanchem

11. Kinaccudukarus xumudeckux peakiumid http://classchem.narod.ru

12. KouTpen — Xumust 1151 Bcex: ydeOHO-uH(MDOpMAMOHHbIH caitt http://kontren.narod.ru

13. Marepuaisl kadeapsl Gusudeckoii U KoyuongHou xumun KOkHOTO enepatbHOro
yauBepcuteta http://www.physchem.chimfak.rsu.ru

14. Metoauka oOydenust xumun: cailt kadenpsr xumun HITTY http://mctnspu.narod.ru

15. HanoMeTp: HaHOTEXHOJIOTHYECKOe coobImecTBo hitp://www.nanometer.ru

16. OnnaitH-cripaBouHUK XxuMudeckux snemenToB WebElements http://webelements.narod.ru

17. lonynspHast 6MOIMOTEKa XUMHUYECKUX diteMeHToB http://n-t.ru/ri/ps

18. Caiit Alhimikov.net: yueGHbIe U cripaBouHble MaTepHaibl o xumuu Nttp://www.alhimikov.net
19. Caiir Chemworld.Narod.Ru -Mwup xumun http://chemworld.narod.ru

20. Caiit «BupTyanbHas XxuMudeckas mkosa» hitp://maratakm.narod.ru

21. Caiit «Mwup xumum» http://chemistry.narod.ru

22. XuMuK.py: caiit o xumun http://www.xumuk.ru

23. Xumundeckas ctpannuka Spociasckoro LleHTpa TenekoMMyHUKaIHid U HHPOPMAIIHOHHBIX CUCTEM
B oOpazoBanuu http://www.edu.yar.ru/russian/cources/chem

24. Xumnueckuii nopraa ChemPort.Ru http://www.chemport.ru

25. Xumudeckuit cepsep HimHelp.ru: yueOubie u cipaBounbie Matepuaist http://www.himhelp.ru

26. Xumusi: Matepuainsl «Bukunenun» — cBOOO HOM

saimkinonennu hitp://ru.wikipedia.org/wiki/Xumus

27. Xumus 17 BCeX: WIUTIOCTPUPOBAHHBIE MaTEPUAIIbI IO 00ILEH, OPraHNYeCKOW U HEOPraHUUECKON
xumuu http://school-sector.relarn.ru/nsm
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