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155. ®denepanbuas pabouasi mporpaMMa mno yuyeOHOMY mnpeaMery «Xumus» (0a30BblIi
YPOBEHB).

155.1. denepanbHas pabovasi mporpamma 1Mo y4eOHOMY MpeaMery «Xumus» (0a30BBIi ypOBEHb)
(mpenmetHas obnacth «EcTecTBeHHO-HAay4YHBIE TPEIMETHI») (Jlanee COOTBETCTBEHHO — Tporpamma Iio
XMMUH, XUMHS) BKIIIOYAET MOSCHUTENBHYIO 3aIIHCKY, COACpKaHHe 00ydeHHsl, TUNIAHUPYEMbIE Pe3yIbTaThl
OCBOCHUA MMpOrpaMMEbl 10 XUMHUH.

155.2. IlosicauTenbHas 3ammckKa.

155.2.1. TlporpamMma 10 XMMHHM Ha YPOBHE OCHOBHOrO 0OOIIero oOpa3oBaHWsi COCTaBjieHA Ha
OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHsI OCHOBHOW 00pa3oBaTeNbHON MPOrpamMMbl OCHOBHOTO
obrero obpaszoBanus, npencraBieHHsix B ®I'OC OO0, a Takke Ha ocHOBe (emepalbHON pabouei
[POrpaMMbl BOCHHUTAHUS U C Y4ETOM KOHIICNLMHU IPENOJaBaHUs Y4eOHOro INpenMera «XUMHS» B
o0pa3oBaTeNbHBIX OpraHu3anuiax Poccuiickoit Oeaeparum.

155.2.2. [lporpaMMa 10 XMMHH pa3paboTaHa C ILENbI0 OKa3aHHS METOAMYECKON ITOMOIIH
YUUTENIO0 B CO3laHUH padodell mporpaMmsbl 110 yueOHOMY IIpEAMETY.

[IporpaMma no xumuu Aa€T NpeacTaBIeHUE O LENIX, oO1Iel cTpaTeruu o0y4eHusl, BOCIIUTAHUS U
pa3BuUTHS O0YYAIOMIMXCS CPEACTBAMH YYeOHOTrO TMpeaMera, YCTaHaBIMBAET 00S3aTellbHOE MPeIMETHOe
cofiep’kaHue, MPeIyCMaTpUBAET paclipelelieHue ero 1o KJaccaM U CTPYKTYPUPOBaHHE IO pa3feiaM U
TeMaM MpOrpaMMbl II0 XHUMHHM, ONpEHeaseT KOJUYECTBEHHbIE W KAaueCTBEHHBIC XapaKTEPHUCTUKU
COZepP)KaHUs, PEKOMEHAYEMYIO IOCIEeJOBATENbHOCTh H3YYEHHS XUMHUHM C YYETOM MEXKIIPEIMETHBIX H
BHYTPHUIIPEMETHBIX CBS3€H, JIOTMKH Y4eOHOTO IpoIlecca, BO3PACTHBIX OCOOEHHOCTEH O00yJarommxcs,
oIpezesieT BO3MOKHOCTU MpeAMeTa AJsl peaau3aluu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl HA YPOBHE OCHOBHOT'O OOINEro oOpa3oBaHUs, a Takke TpeOOBaHHH K
pesynbraTaM OOy4deHHsT XMMHUH Ha YPOBHE LeJNed U3ydeHUs MpeAMeTa M OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENBHOM JIEITEIbHOCTH 00YUalOIIErocst 0 OCBOCHUIO YI€OHOT0 COAEPKaHUSL.

155.2.3. 3naHne XMMUHU CIYKUT OCHOBOW AJsl (POPMHUPOBAHUSI MHUPOBO33PEHUSI 00yUaromerocs,
€ro MpeiCTaBICHUH O MaTepHaJIbHOM EIMHCTBE MHpPA, BAXXHYIO POJIb WUIParoT GOopMHpyeMble XUMHEH
MPEACTABICHHUS O B3aMMOIIPEBPAILIEHNUAX SHEPTUU U 00 3BOJIOLMH BEIECTB B IPUPOJE, O IIYTSIX PEILICHHS
rJI00aNbHBIX MPOOJIEM YCTOHYHMBOrO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPreTUYECKOM, MUILIEBOH U
9KOJIOTMYECKOI 0e30MacHOCTH, MPOOIIEM 3ApaBOOXPaHEHHS.

155.2.4. V3y4eHune XuMuu:

CIOCOOCTBYET pealM3alud BO3MOXHOCTEH [JIs1 caMopa3BUTHS M (POPMHUPOBAHMS KyJIBTYPbI



JUYHOCTH, €€ 00IIel 1 (yHKIMOHATBHON TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHWE MBIIUICHUS U TBOPYECKHX CHOCOOHOCTEH 0O0ydJarommxcs,
HABBIKOB MX CaMOCTOSTEIBHOH Y4eOHOH AEATENbHOCTH, SKCHEPHUMEHTAIBHBIX U HCCIENOBATENBCKUX
yMEHH1, He0OXOAMMBIX KaK B IOBCEAHEBHOMN KU3HHU, TaK M B MPOPECCHOHATBLHOHN IeSITeNbHOCTH;

3HaKOMHT CO CIENU(PHUKON HAyYHOTO MBILIUICHHS, 3aKIabIBACT OCHOBBI LIETOCTHOTO B3IJIsAa Ha
€IMHCTBO TPHUPOIABI W  HYEIOBEKa, SIBISETCS  OTBETCTBEHHBIM 3TalmloM B (POPMUpPOBAHWU
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH 00YyUaIOIIUXCS;

CocoOCTBYeT (POPMUPOBAHHIO IIECHHOCTHOTO OTHOLICHHUSI K €CTeCTBEHHO-HAYYHBIM 3HAHHSM, K
MPHUPOJIE, K YeTIOBEKY, BHOCUT CBOM BKJIaJI B KOIOTHUYECKOE 00pa3oBaHue 00yJaromuxcsl.

JlaHHble HampaBJICHUS B O0OYUEHUH XUMHH 00ECIICUMBAIOTCS CIEIU(MUKON COECPIKaHUs YISOHOTO
MpeaMeTa, KOTOPBIN SIBIISIETCS MEAarorniecky alaiTHPOBAHHBIM OTpa)keHHeM 0a30BOIM HAyKW XUMHH Ha
OIIPEACIIEHHOM dTane €€ pa3BUTHSL.

155.2.5. Kypc xumumn Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHHs OPHUCHTUPOBAH HAa OCBOCHUE
00y4aloMMUMHCA CHCTEMBI MEPBOHAYAIBHBIX MOHATUH XWMHH, OCHOB HEOPTraHWYECKOM XUMHH U
HEKOTOPBIX OTJENbHBIX 3HAYMMBIX TOHATHH OPTaHUYECKOH XUMUH.

155.2.6. CtpykTypa coliepaHus IPOrpaMMbl 10 XUMUHU chOpMUpOBaHA HA OCHOBE CUCTEMHOTO
nonxoaa K e€ m3yuenuro. CopeprkaHnue CKIIAIbIBACTCS M3 CHCTEMBl TIOHATHH O XMMHUYECKOM JJIEMEHTE U
BEILIECTBE U CUCTEMBI IIOHATHH 0 XUMHUYeCKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI 110
MIPUHIMITY TIOCJIEIO0BATEILHOIO PAa3BUTUS 3HAHUNH Ha OCHOBE TEOPETUUECKUX IPEICTABICHUN pPa3HOro
YPOBHSL:

ATOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHMS;

ITepuoauueckoro 3akona JI.M1. MeHzeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

YUEHHSI O CTPOEHHH aTOMa U XUMHUYECKOH CBSI3H;

IIPEACTaBICHUH 00 3JIEKTPONUTHYECKON AUCCOLMALNH BEIIECTB B PaCTBOPaXx.

Teopernueckne 3HaHHMA paccMaTPUBAIOTCA HAa OCHOBE OMIIMPHYECKH IIONYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, PAa3BUBAIOTCS IIOCIEAOBATENBHO OT OJHOIO YPOBHS K IPYrOMY, BBIIOJTHSA
(GyHKUMM OOBSICHEHHs] W NPOTHO3UPOBAHUS CBOMCTB, CTPOGHUS W BO3MOXKHOCTEH NPAKTHYECKOTO
MPUMEHEHHS U TIOIyYEHHS N3y4aeMbIX BEIECTB.

OcBoeHre MporpaMMbl IO XUMHHU CIIOCOOCTBYET (POPMUPOBAHUIO IPEACTABICHHUS O XUMHUYECKOH
COCTaBIISIIOIIEH HAayYHOH KapTHHBI MHpa B JIOTUKE €€ CHCTEMHOHW MPHUPOAbI, IEHHOCTHOI'O OTHOILEHMS K
HAay4HOMY 3HAaHUIO U METOJaM IIO3HAHWs B Hayke. M3ydeHHe XMMHUHU MPOHCXOAUT C MPUBJICUECHHEM
3HaHUH U3 paHee U3y4eHHBIX Y4eOHBIX mpeaMeToB: «Oxpyxarommii Mup», «buomorus. 5—7 knacce» u
«®Du3uka. 7 Knacey.

155.2.7. Ilpn u3ydeHHH XHMHUHU MPOUCXOMUT (HOPMUPOBAHUE 3HAHMA OCHOB XMMHYECKOW HAyKH
Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUUECKON JEeATEIbHOCTH YelIoBeKa M KaK OJHOIo U3
KOMITOHEHTOB MHPOBOH KyJbTYphl. 3ajaya y4eOHOTrO NpeaMera COCTOUT B (POPMHPOBAHMM CHCTEMBI
XUMHAYECKUX 3HAHUH — BaKHEWIMX (AKTOB, IOHATHH, 3aKOHOB M TEOPETHUECKHX IIOJIOXKEHUH,
JOCTYIHBIX 000OIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa, s3blka HayKH, B NPUOOLIEHHH K HAayYHBIM

MCTOJaM MO3HAHUA HPU HU3YUCHUU BCHICCTB U XHUMHUYCCKUX peaKuHﬁ, B (l)OpMI/IpOBaHI/II/I U pa3sBUTHUU



MMO3HABATEIbHBIX YMEHUH M MX NMPUMEHEHUHU B yueOHO-IIO3HABATEIBHON M YYEOHO-UCCIICI0BATEIBCKON
JeSITETbHOCTH, OCBOCHUU TIPaBUJI 0€3011acHOr0 00paIleHus C BEIIECTBAMHU B TIOBCEIHECBHOM JKU3HH.

155.2.8. [Ipn u3y4eHUN XMMUHU Ha YpOBHE OCHOBHOTO OOLIEro 0oOpa3oBaHUsl BaXKHOE 3HAUCHHE
MPUOOPENTN TaKUe IENH, KaK:

(opMupoBaHHE HMHTEUICKTYyaJbHO pA3BUTOW JIMYHOCTH, TOTOBOH K caMo0oOpa3OBaHMIO,
COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY IPHUHSATHIO PEIICHUH, CHOCOOHOW aJanTHpOBaThCs K OBICTPO
MEHSIIOIIUMCS YCIIOBHSIM JKH3HU;

HalpaBJICHHOCTh ~ OOYYCHHUsS Ha  CHUCTEMAaTHYeCKOe  MPUOOIICHHWE  O0yJarommxcs K
CaMOCTOSITEIbHON I103HABATEJILHON JIEITEILHOCTH, HAYYHBIM METOAAaM II03HaHUs, (OPMUPYIOIIUM
MOTHBAIIMIO M PA3BUTHE CITIOCOOHOCTEN K XUMUU;

obecrieueHUEe  yCJIOBHMM,  CIIOCOOCTBYIOIIMX  HPUOOPETCHUIO  OOYYAIOUIUMUCS  OIbITA
pa3HOOOpa3HOW JEATENLHOCTH, II03HAHWS M CAaMOIO3HAHUS, KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMITETEHITHI ), IMEIOIINX YHUBEPCATHLHOE 3HAUCHHE TS Pa3IMYHBIX BUJIOB IS TEIBHOCTH;

(dbopmupoBaHue 00l (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOH I'DaMOTHOCTH, B TOM YHCIIE
yMEHUH OOBSCHSTH M OIICHUBATH SBJICHUS OKPYXKAIOIIET0 MUPA, UCITONIb3YS 3HAHUS U OIBIT, IOTYICHHBIC
MIpH M3yYEeHUH XHWMHUHW, TMMPUMEHATH WX TP PElIeHUH TpoOJeM B TOBCEAHEBHOW XU3HH W TPYIOBOU
JIeATEeIIbHOCTH;

dbopmupoBaHre y O0OyJaroOmMXcs TYMAaHHCTHYECKUX OTHOIICHHHM, ITOHWUMAaHWUSA IICHHOCTH
XUMHYECKUX 3HAHUH i1 BHIPA0OOTKH IKOJOIMUYECKH ILIEIeCO00pa3HOro MOBEACHHUSA B OBITY M TPYIOBOM
TESTEIIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 37IOPOBBS M OKPYXKAIOIIEH TPUPOTHON CPEIIbI;

pa3BUTHE MOTHBAIMKM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOII0 W CaMOBOCIIMTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEUECIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HpOoduiIs U
HaIpaBIEHHOCTH JATbHENIIIEro 00ydeHHsl.

155.2.9. O6wee uucno uacos, pekomenooganuvix 0ns usyuenus xumuu, — 136 uacos: ¢ 8
Kacce — 68 uacoe (2 uaca ¢ neoenro), 6 9 knacce — 68 uacos (2 uaca 6 neoenio).

155.3. Cozneprxanue o0y4eHus B 8 Kiacce.

155.3.1. IlepBoHavanbHbIe XUMAYECKHE TTOHATHS.

[Ipeamer xumun. Ponp XUMHUM B KU3HHU Y€IOBEKa. XUMUS B CUCTEME HayK. Tena W BellecTBa.
@duznyecKkue CBOMCTBA BEIIECTB. ArperaTHOE COCTOsHHME BewlecTB. [IoHsTHE O Merojgax MO3HAHHS B
xumud. YncTeie BemecTBa 1 cMecr. CIIocoObI pa3/IeieHus CMEeceu.

ATOMBI U MOJEKYJbl. XUMUYECKHE 31eMeHTbl. CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB. IIpocThie U
CIIO’KHBIE BelIeCTBa. ATOMHO-MOJIEKYIIIPHOE yUSHHE.

Xumudeckas (opmyna. BajdeHTHOCTP aTOMOB XHUMHYECKHX OJJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemiecTB. OTHOcHTENbHAsE aToMHasi macca. OTHOCHTENbHAas MOJNEKYyJspHas Mmacca. MaccoBas
JIOJIISI XUMHYECKOI'0 DJIEMEHTA B COCTUHCHUU.

KommuectBo BemectBa. Momb. MomsipHass Macca. B3amMocBsi3p KonmmdecTBa, MacChl W 4YHCIA
CTPYKTYPHBIX €MHHUII BerecTBa. Pacuérsl mo opMynaM XUMUYECKUX COSIUHEHUH.

du3nyuecKkue U XUMHUECKUE SIBIICHUS. XUMUYECKasi peakuus U e€ MpU3HAKU. 3aKOH COXPaHEHUS

MacCChbl BCHICCTB. XumMuueckue YpaBHCHUA. KHaCCH(bHKaHHH XUMHUYCCKUX peaK]_[I/Iﬁ (COGI[I/IHCHI/IH,



pa3oXKeHUS, 3aMEIICHUs, 0OMCHA).

XUMUYECKAN HSKCIICPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TIOCYJOW, MpaBWiaMu padOThl B
nabopatopun ¥ mpuéMamu oOpamieHus ¢ J1abopaTOpHBIM O0OpYIOBaHHMEM, H3YUYEHHE M ONHCaHHUE
(hM3HUECKHX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEIIECTB, HAOMOAeHNEe (hr3uueckuX (TUTaBJICHHE BOCKA,
TassHUC JibAa, paCTUpaHUEC caxapa B CTYNKC, KUIICHUC W KOHACHCAIHA BOI[I)I) U XUMHUYCCKUX (FOpeHI/IC
CBEUH, MPOKAJMBAHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KMCIIOTOM) SIBJICHUH, HAOMIOACHUE U
OMHMCAHUE MPU3HAKOB MMPOTEKAHMS XUMHUYECKUX peakiuil (pa3iokeHue caxapa, B3auMOJCHCTBUE CEPHOM
KHCJOTHI C XJIOPHIAOM Oapus, pasnoxenue rumpokcuna memu (1) mpu HarpeBaHuu, B3aMMOJCHCTBHE
xenesa ¢ pactBopoMm conu meau (Il), u3ydenue cnocoOOB paszeneHust cMecel (¢ MOMOIIBI0 MarHura,
¢$ubTpOoBaHKE, BBIIAPUBAHNE, UCTHILISIMS, XpoMaTorpadust), MpoBe/iIeHre OYNCTKU TOBAPEHHOW COJIH,
HaAOJIO/ICHHE W ONMHMCAaHUE Pe3yJIbTATOB IPOBEACHHS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs
MAaccChl, CO3JITaHUE MOJIeNel MOJIEKYJI (IIapOCTEP KHEBBIX).

155.3.2. BaxkHeiimue npeacTaBUTeNId HEOPraHUIECKUX BEIIECTB.

Boznyx — cmecp razoB. CocraB Bosmyxa. Kucimopom — 3meMEHT M TPOCTOE BEIIECTBO.
Haxoxnenue kucnoposa B mpupoje, Gu3nveckie U XMMUYeCKUe CBOMCTBa (peakiyu ropeHus). OKCHJIbL.
[Ipumenenue kucnopona. CrmocoOBl MOMYYEHHUS KHCIOpOoAa B J1aOOpaTOpuM W TMPOMBIITUICHHOCTH.
KpyroBopot kucnopona B mpupose. O30H — aJutoTportHas MOIU(PUKAINS KUCIOPO/a.

TermoBoit  A(pPEeKT XUMHUYECKOW PEAKIUH, TEPMOXUMHUUYCCKHE YpaBHEHHS, 0JK30- U
SHAOTEPMHUYECKHE peaKIru. TOITNBO: yroidb W METaH. 3arps3HEeHHE BO3AyXa, YCHUIIEHHE MapHUKOBOTO
s dekTa, pa3pymieHre 030HOBOTO CIIOA.

Bomopon — snemeHT um mpoctoe BemiecTBo. Haxoxaenune Bomopoja B MpHpoje, (pusmueckue u
XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CII0COObI monydenns. KncioTsl u comm.

Monsipablit 00bEM Ta30B. PacuéThl 0 XMMHYECKUM YPaBHEHHUSM.

®dusnyeckue CcBOMcTBa BOAbl. Boga kak pactBoputTenb. PactBopbl. HackiieHHble Hu
HEHACHIIIIEHHBIE PAacTBOPHL. PacTBOprMOCTh BemecTB B Boze. MaccoBas OISl BEIIeCTBa B PacTBOpE.
XuMudeckre cBoiictBa BoApl. OcHOBaHUS. Poibh pacTBOPOB B IPUPOJIE U B JKM3HU YeroBeka. Kpyrosopor
BOJIBI B TIpUpO/ie. 3arpsi3HEHNE PUPOAHBIX Box. OXpaHa W OYHCTKA MIPUPOTHBIX BOI.

Knaccudukammss  Heopranwdeckux  coemuHeHnid. Okcupgpl.  Knmaccmdukamuss — OKCHIIOB:
corieoOpasytomure (OCHOBHBIE, KHCIOTHBIE, am@oTepHble) H HecomeoOpa3yromue. HomeHkmaTypa
oKcuI0B. PU3NUecKre U XUMUYECKHE CBOMCTBA OKCHIOB. [loayueHue okcuaos.

OcnoBanuns. Knaccudukariys ocHOBaHU: MENTOYN M HEPACTBOPHUMEIE OCHOBaHUs. HoMeHKIaTypa
ocHOBaHMM. DPU3NUecKUe U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lony4yeHrne oCHOBaHUM.

Kucnorer. Knaccuduxamms xucinor. Homenknmatypa kucnor. Dusnueckne W XHUMHUYECKHE
cBoiicTBa kucnot. Psn akrusHoctu MetaioB H.H. bekeroa. [lonyuenue kucmnor.

Comn. Homenknarypa comnei.

duznueckue U XuMudeckue ceorctra coned. [lonydyenue comnei.

l'enernueckas cBsI3b MEXKIY KilacCaMH HEOPTaHUYECKUX COCAUHEHUIA.

XUMHUYECKUNA SKCIEPUMEHT: KaYEeCTBEHHOE OIpPENeNCHUE COJEp>KaHMs KUCIOpoAa B BO3AYXE,

MOoJIy4ceHuce, CO6I/IpaHI/IC, pacCio3HaBaHUC U U3YyYCHUC CBOMCTB Kucjiopozaa, Ha6J'IIO,I[€HI/Ie B3aHMOHeﬁCTBHH



BEILIECTB C KUCIOPOAOM M YCIIOBHS BOZHMKHOBEHHSI M MPEKpaIleHHs TOpeHus (okapa), 03HAKOMIICHHUE C
oOpasuamMy OKCHJIOB W OIMCAHHUE HX CBOWCTB, TOJydeHHE, COOMpaHHE, pAclo3HAaBaHWE U H3y4YCHHE
CBOMCTB Bomopona (ropeHue), B3aumoneiictBue Bomopoma ¢ okcugom wmemu (ll)  (BosmoxHO
WCTIOJIb30BaHME BHJICOMATEPUAIOB), HAONMIOJEHHE OOpas3lloB BEIIECTB KOIUYECTBOM |  MOJb,
HCCIieloBaHnEe OCOOCHHOCTEH pacTBOPEHHs BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO, MPUTOTOBIICHHE
pacTBOpOB C OINpEAEIEHHONM MAaccOBOM J0J€d pacTBOPEHHOIO BEUIECTBA, B3aUMOJAEHCTBHUE BOJBI C
MerajiaMu (HaTpueM M KajbliieM) (BO3MOXKHO HCIOJNIB30BaHHE BHICOMATEPHANIOB), HCCIICIOBAHUE
00pa3loB HEOPTraHMYECKUX BEIIECTB pPAa3JIMYHBIX KJIAaccOB, HAOMIOJCHWE W3MEHEHHS OKPacKH
WHIMKaTOPOB B PacTBOpax KHUCIOT U ILENoYeH, n3yueHne B3anmoaencTBus okeuaa meau (1) ¢ pacrsopom
CEepHOW KHCJIOTBI, KHCJIOT C MeTaJylaMH, peakIuid HelTpanu3alnud, IONydYeHHE HEePacTBOPUMBIX
OCHOBaHHﬁ, BBITCCHCHUE OJHOro MEraula APYIruM M3 pacTBOpa COJIM, PCIICHUC 3KCIICPUMCHTAJIbHBIX
3a/1a4 110 TeMe «BaxHeHIre Ki1acchl HEOPraHUYECKUX COSAMHEHUI.

155.3.3. [lepuonnueckuit 3axkoH wu I[lepuomuyeckas CUCTEMa XUMHUYECKHUX JJIEMEHTOB
J.M. MenneneeBa. CTpoeHne aToMOB. XUMH4ecKast CBsI3b. OKUCIUTENFHO-BOCCTAHOBUTENBHBIE PEAKIINU.

HepBBIe IIOITBITKH K.]'IaCCI/I(bI/IKaHI/H/I XUMHUYECKUX »JieMeHTOB. IloHsaTtne o rpymnmnax CXOIHBIX
37eMEHTOB (IeIOYHbIE M UIETOYHO3EMENbHBIE METAJUIbl, TaJOr€Hbl, HHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THIAPOKCHIBI.

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucremMa xumudeckux siemeHToB J[.M. MeHneneesa.
Koporkonepuonnas u anuHHonepuonHas ¢opmbl [lepuoguueckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB
.. Menneneesa. [lepuoabl u rpynnbl. @PU3M4ECKU CMBICH TTOPSIIKOBOIO HOMEPa, HOMEPOB MEPUOJIa U
IPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aToMHBIX sep. M3orombl. DnekTpoHB. CTpOCHHE 3JIEKTPOHHBIX
0001I09eK aTOMOB MepBBIX 20 XuMHUUecKuX d3eMeHToB Ilepmommueckoit cuctemsl [I.J. Menneneesa.
XapakTepucThka XUMHYECKOro J3JIEMEHTa TII0 €ro InoJiokeHuto B Ilepuomuueckoil cucreme
J.W. Mennemneena.

3aKOHOMEPHOCTH HU3MEHEHMsI pPaJuyca aTOMOB XHMHYECKHUX D3JIEMEHTOB, METaUNIMYECKUX H
HEMETA/UIMYECKUX CBOMCTB IO TIpynmaM U nepuoaaMm. 3HaueHue llepuoauueckoro 3akoHa U
[Tepuonnyeckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB JUIsl pa3BUTHs Hayku U npaktuku. .M. MenaeneeB —
Y4EHBIN U TPaXAAHUH.

Xumuueckas cBsi3b. KoBasieHTHas (MOJIsIpHAsi W HEMOJSIPHAs) CBS3b. DJIEKTPOOTPULATENBHOCTD
XUMHYECKUX 3JIeMeHTOB. MloHHas CBS3b.

Crenens oxucieHusi. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE peakiuu. lIporeccsl OKUCIEHHS H
BoccTaHOBJIeHHsI. OKUCIUTENIN U BOCCTAHOBUTEIH.

XUMHUYECKAH SKCIEPUMEHT: HW3y4yeHHe O0Opas3loB BELIECTB METAJUIOB U  HEMETAIJIOB,
B3aMMOJCHUCTBHE THJIPOKCHIA LWHKA C pPAacTBOPaMH KHCJIOT M IIENOYeH, MpOBEJCHUE OIBITOB,
WUTIOCTPUPYIOLINX ~ NPUMEPBl  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil (ropeHue, peakuu
Pa3IoKEeHNs, COSTUHEHUS).

155.3.4. MexmpeaMeTHbIE CBS3H.

Peanmaunﬁ MCKIIPEAMETHBIX CBsI3EH IIpu U3y4YCHUU XUMHU B 8 Kkiacce OCYIICCTBIIACTCA 4YCpPE3



UCTIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK U MOHATUH, SIBISIOMINXCA CHCTEMHBIMH
JUISL OTZACNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOr O LIUKIIA.

OOmye ecTecTBEHHO-HAYYHbIE IOHSTHS: HAy4dHBIA (akT, TUIOTE3a, TEOPHsl, 3aKOH, aHau3,
CHHTE3, KiIacCU(pHKaLuUs, MEPUOIUYIHOCTh, HAOMIOACHHE, DKCIIEPUMEHT, MOJIEIHPOBAHUE, H3MEpEHHE,
MOJIETb, SIBJICHUE.

®usuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MUOH, HYKIU, U30TOIbI, PaJIMOAKTUBHOCTD,
MOJIEKyNa, JJIEKTPHUUECKHH 3apsijl, BEIIECTBO, TeNo, 00bEM, arperaTHOE COCTOSHUE BelIecTBa, ras,
(u3NUecKre BEIMYUHBI, SAMHHULIBI N3MEPEHHS, KOCMOC, TIaHEeThl, 3BE31b1, ComHIIe.

Buonorus: horocunres, npixanue, ouocdepa.

Ieorpadus: armocdepa, ruapocdepa, MHHEpANbl, TOPHBIC MMOPOABI, IOJIE3HBIC HCKOIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

155.4. Coneprxanue o0y4eHus B 9 kiacce.

155.4.1. BemiecTBO 1 XUMHYECKast PEAKITHS.

ITepuonmueckuii 3akoH. Ilepuoguueckass cucrema xumuyeckux siieMeHToB J[.M. Menzeneesa.
Crtpoenne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB XHMHYECKHX 3JIEMEHTOB TMEPBBIX TPEX
Nnepuoa0B, KajludA, KaJlblUA N HUX COGJ];I/IHCHI/Iﬁ B COOTBCETCTBHU C IIOJIOKECHUEM DIIEMCHTOB B
[Teproauyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUJbl XUMUYIECKON CBA3U. THIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKON PEIIETKN U BUJa XUMUYECKOU CBA3H.

Krnaccugukanys 1 HOMEHKIAaTypa HEOpPraHMYECKUX BELIECTB. XUMHUECKHE CBOWCTBA BEILECTB,
OTHOCSIIIMXCA K  pa3IMyHbIM  KJaccaM HEOPraHWYECKUX COEIUHEHWM, TIEeHETHYecKas CBs3b
HEOPraHUYECKUX BEIIECTB.

Knaccupukanus XumMuuecKHX peakUuil IO pa3iWdHbIM NpHU3HAKaM (IO YUCIYy U COCTaBYy
YYacCTBYIOIIMX B PEAKIMU BELIECTB, MO TEMIOBOMY 3(deKTy, m0 HM3MEHEHHIO CTEeleHEH OKUCICHUS
XMMHYECKUX 3JIEMEHTOB, 110 OOpPaTUMOCTH, IO YYacTHIO KaTajau3aTropa). JK30- M 3HAOTEPMHUYECKHE
peakunu, TepMOXUMUYIECKUE YPaBHEHHUS.

[lonsatne o ckopocTrm xXuMuuyeckod peaknuu. [loHaTHe 00 O00OpaTUMBIX W HEOOpPATHUMBIX
XUMHAYeCKUX peakuusix. IIoHsATHEe O rOMOreHHBIX M rereporeHHbIX peakuusx. llonstue o karammse.
[lonsTe 0 XuMHuYecKoM paBHOBecHMH. (PAKTOpPbI, BIMSIOIIME HA CKOPOCTb XUMHUYECKOH DPEaKUUH H
MOJIOKEHUE XMMHYECKOTO PABHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHbIC peaxuuu, JIEKTPOHHBIN Oamanc
OKHCIINTENbHO-BOCCTAHOBUTEIEHON peakuuu. Cocrasienue ypaBHEHUH
OKHCJINTENbHO-BOCCTAHOBUTENBHBIX PEAKLIUH C HCIIOIb30BAHUEM METO/Ia 3JIEKTPOHHOr 0 OasiaHca.

Teopust 3EKTPONUTHUECKON JUCCOUUALMU. DIIEKTPOIUTHI U HE3JIEKTPONUThL. KaTHOHBI, aHHMOHBI.
MexaHu3M IUCCOLMAIMH BEIIECTB C PAa3JUYHBIMU BHUIAMH XUMHUYECKOW cBA3U. CTeleHb AMCCOLMALINY.
CuibHBIE U c1a0BIE SIEKTPOITUTHI.

Peaknuu wmonHHOro oOMmeHa. YcCIOBUS NPOTEKaHWS PEaKIMid HOHHOTO OOMEHa, MONHBIE MU
COKpaméHHbIE HOHHBIE YypaBHeHHs peakiuid. CBOHCTBa KHCIOT, OCHOBaHMM M COJNEH B CBETE

HpeZ{CTaBJ’IeHHﬁ 00 BHGKTpOHHTHI{GCKOﬁ JUCCOoNUanviu. KauecTBeHnHbIC pCaKkni Ha HOHBI. Ilonstue o



TUAPOJIU3E CONEH.

XUMHUYECKAH  HKCIEPUMEHT: O3HAKOMJIGHHE C MOJACMSIMH  KPUCTAJUIMYECKHX  PeIEToK
HEOPraHMYEeCKUX BEIIECTB — METAJUIOB M HeMETayuIoB (rpadura U ainmasa), CIIOKHBIX BELIECTB (XJI0puaa
HATpHs), UCCIENOBAHNE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakUWW OT BO3IACHCTBHS Pa3IHUHBIX
(hakTOpOB, HMCCIIEIOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIEcca AUCCOLHUAIMU KHUCIIOT,
menoye u comell  (BO3MOXKHO — MCIIONIb30BAaHHWE  BHJIEOMATEPUATIOB), IPOBEIEHHE  OMBITOB,
WUTIOCTPUPYIONIUX MPU3HAKU MPOTEKaHUs PEaKI[Mii HOHHOTO oOMeHa (00pa3oBaHUE OCAJIKa, BBIJCIICHUEC
raza, oOpa3oBaHHE BOJbl), OIBITOB, WJLIIOCTPUPYIOMIUX MPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaknuii (ropeHHe, peakuy pasioKeHHs, COSAMHEHUS), PacllO3HABaHHE HEOPTaHWYECKHX BEIIECTB C
MOMOIIBIO KAUECTBEHHBIX PEAKIIMil HA HOHBI, PEIICHUE SKCTIEPUMEHTAIILHBIX 3a71a4.

155.4.2. Hemerauisl ¥ X COEAVHEHUS.

OO6mias xapakTeprcThKa TanoreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB, XapaKTepHbBIE CTeleHH
okucnenus. CTpoeHne u (HU3NYecCKUue CBOWCTBA MPOCTHIX BEIECTB — TaJOreHoB. XMMHUECKHE CBONCTBA
Ha IpuMepe xJopa (B3anMOIEHCTBHE ¢ METaJlJIaMH, HEMeTaJllaMu, Iienodamu ). Xioposogopo. ConsHas
KHCJIOTa, XMMHYECKUE CBOWCTBA, TOJNydeHHWe, NprMeHeHue. JleiicTBue Xiopa W XJIOPOBOJOpOAa Ha
OpraHu3M ueNioBeKa. BaxkHele XJIOpUIbl U UX HAXOXKJICHUE B TIPHPOJIE.

O6mrast xapakrepuctuka eMeHToB VIA-rpymel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHEIS
CTETIeHN OKHCIICHHS.

CrpoeHric W (U3NYECKHE CBOMCTBA IPOCTHIX BEMIECTB — KHUCIOPOAA M CEPHI. AJIOTPOITHBIC
MOJM(HUKAIINN KUCIIOPOJIa M cepbl. XMMHYECKUE cBOicTBa cepbl. CepoBOIOPOJI, CTpOeHUE, GU3NIECKUE U
XUMHYECKHe cBoMcTBa. OKCHIBI Cephl KaK IPEICTaBUTENN KHCIOTHBIX OKcHaoB. CepHasl KHCIOTa,
(du3nUecKre U XMMUYECKHE CBOWCTBA (00IIME Kak NPEJACTaBHTENS Kiacca KHCIOT U CIEHU(pUICSCKUE).
XVUMUYECKHE PEaKINH, JISKAIIUE B OCHOBE MPOMBINUIEHHOTO Croco0a MOMYYeHHS CEPHOW KHCIIOTHI
[Ipumenenue. Comu cepHON KUCIIOTHI, KAUECTBEHHASI peakus Ha cynb(aTr-uoH. HaxoxmeHne cepsl u eé
COCIMHEHUN B HpUpoAe. XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarolell cpenpl COEAUHEHUSIMU CEepbl
(KUCITOTHBIE MOXKIW, 3arpsI3HEHNE BO3IyXa U BOJOEMOB), CIIOCOOBI €r0 IPEAOTBPAIICHHSI.

OO6mas xapakteprucTuka 3meMeHToB VA-rpymmbel. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHBIC
CTETIeH! OKHICIICHHS.

A30T, pacpocTpaHeHHe B MPHUPOJIE, (PU3MUECKHe U XUMUYeCKre cBorcTBa. Kpyrosopor azora B
mpupone. AMMHAaK, ero (pu3MYecKkne W XUMHYECKHE CBOWCTBA, IMOydeHHe W TpuMeHenwne. Conn
aMMOHUS, UX (U3NYECKHE M XMMHUYECKHE CBOWCTBA, NMpUMeHeHHne. KadecTBeHHas peakmusi HA HOHBI
aMMOHUA. A30THasi KHCIIOTa, e€ TonydeHue, (u3myeckue W XHMHUYECKHe CBOWcTBa (00mue Kak
MIPEJCTaBUTENs Kiacca KHUCIOT W crenududeckue). Mcrmomp3oBaHne HUTPATOB U COJIEH aMMOHHUS B
KauecTBe MHUHEPAJIbHBIX YHOOpeHMiA. XUMHYECKOE 3arpsA3HeHHe OKPYKAIOIIEH Cpelbl COeNUHEHHUSIMH
azora (KHUCIOTHBIE TOKH, 3arpsiI3HEHNE BO3/1yXa, TTOYBBI U BOJIOEMOB).

®docdop, amnorponnsie Moguduraunu Gocdopa, puznyeckue U XumMuyeckue cBoiicTBa. OKcua
tdocdopa (V) u docdoprast kucnora, pusnueckrie 1 XUMHYECKHE CBOHCTBA, Nony4eHue. Mcnonp3oBanue
¢docdaToB B KauecTBE MUHEPAIBbHBIX YA0OpEHU.

O6bmas xapakrepucTka 31eMeHToB IVA-rpynmnsl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE



CTETICHH OKHCIICHHS.

VYrnepon, amaoTponHble MOAM(HKALWHK, PaCHpOCTpaHEHHWE B TPUpPONE, (QHU3IUUECKHE H
XHUMUYecKue CBoOMCTBa. Ancopbuusa. Kpyrosopor yriepoga B mpupome. Oxcuisl yriepoaa, HX
¢u3nvecKkre U XMMHUYECKUE CBOMCTBA, ACHCTBHE HA JKUBBIC OPraHU3MBI, HONYyYEHHE M IPUMCEHEHHE.
DKonoruueckue mpoodiieMsl, CBsi3aHHBIE ¢ okcuaoM yriepoaa (IV), rumore3a rio0asbHOTO MOTEIICHHS
KIIMMaTa, TapHUKOBBINA 3P QeKT. YToNbHas KUCIOTa U e€ coNu, UX (pu3ndecKkue M XUMUYECKHE CBOMCTBA,
nojydeHne u npuMeHenne. KadyecTBeHHas peakuus Ha KapOoHaT-noHBL Vcmons3oBanue kapOOHATOB B
OBITY, MEIMIIHE, TPOMBIIIIICHHOCTH U CEJIBCKOM XO3SHCTBE.

[epBoHavanbHBIE MOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHHSX yriepoia (MeTaH,
9TaH, 3TUJICH, alleTUIICH, STaHOI, TIULEPUH, YKCYCHas Kuciiora). [I[pupojiHbIe HCTOYHUKH YTIIEBOAOPOJIOB
(yroms, TpHpOAHBIA Ta3, HedTh), TPOAYKTHI HX TepepaboTku (O€H3WH), WX pONb B OBITY U
MPOMBIIILICHHOCTH.

[NonsiTre 0 OMOTOrHMYECKH BayKHBIX BEIIECTBAX: JKUPAX, OelKax, yrieBojax — U UX POJI B )KH3HU
YenoBeka. MaTtepralibHOe €IMHCTBO OPraHHYECKUX M HEOPTaHWIECKUX COE/INH CHHM.

Kpemuuii, ero ¢gusnueckne U XMMHUYECKHE CBOICTBa, MojydeHne U npuMeneHune. CoennHeHus
KpemHuss B npupoge. OOmme upencraBieHus o0 okcuae kpeMmHusi(IV) u KpeMHHEBOW KHCIOTE.
CuiuKkaTtel, UX HCIONB30BaHWE B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH. BakHelIne cTpouTelbHbIC
MaTepHualbl: KepaMHKa, CTEKII0, IIEMEHT, OeTOH, kene300eToH. [IpobaeMbl 6e30macHOro NCIoIb30BAHMS
CTPOUTEIbHBIX MaTEPHUAJIOB B [IOBCEAHEBHOMN JKHU3HU.

XAMHYEeCKAH DKCIEPUMEHT: M3ydeHHE 00pas3IoB HEOPTaHWMYECKHUX BEIIECTB, CBOMCTB COJISHOMH
KHCJIOTBI, IIPOBEIEHHE KAaYECTBEHHBIX pEAKIUM Ha XJIOpUI-UOHBl M HAOJIOZEHHE IPU3HAKOB MX
MPOTEKAHUS, OIBITHI, OTpaKaroume GU3NIECKHEe U XMMHUYECKHE CBOMCTBA TaJOTCHOB M UX COCJMHEHUH
(BO3MOXKHO HCITOJIB30BaHUE BHICOMATEPHAJIOB), O3HAKOMIIEHHE C 00pa3laMyd XJIOPHAOB (TaJOTCHHIIOB),
O3HaKOMJICHHE C 00pa3laMu cepbl M €€ COeNMHEHHUAMH (BO3MOXXHO HMCIIOIb30BAHUE BHIECOMATEPHUAIIOB),
HabmoeHue Iporecca oOyIJIMBaHUSI caxapa IOJ ACHCTBHEM KOHLIEHTPUPOBAHHOW CEPHOHM KHCIIOTHI,
M3y4eHNEe XUMUYECKIX CBOMCTB pa30aBIEHHOW CEPHOIN KHCIOTHI, TPOBEIEHNE KaUeCTBEHHOW PeaKkiuy Ha
cynb(aT-uoOH U HaOJIONeHHE NMpHU3HAaKa e MPOTEKaHWs, O3HAKOMIICHHE C (DU3MYECKUMH CBOHCTBAMHU
azora, ¢ochopa U UX coenuHEHHUH (BO3MOXHO MCIOIH30BAHNE BUICOMATEPHAIIOB), 00pa3aMi a30THBIX
n (ocopHBIX ymOOpeHHii, MmomydeHue, coOWpaHHWe, paclio3HAaBaHWE M HM3y4YeHHE CBOMCTB aMMHAaKa,
MIPOBEICHNE KAUECTBEHHBIX DPEAKUMi Ha HOH aMMOHMA M (ocdaT-MOH W H3ydeHHE MPHU3HAKOB HX
MPOTEKAHUS, B3aUMOAECHCTBHE KOHIEHTPUPOBAHHOW Aa30THOM KHCJIOTBI C MeObl0  (BO3MOXKHO
HCIOJIb30BaHUE BUACOMATEPHAIOB), U3YUYE€HHE MOJENEH KPUCTAUTMYECKUX DEMIETOK aimasa, rpadmura,
¢yepeHa, 03HaKOMIJIEHHE C MIPOLIECCOM aJCOPOLMK PAaCTBOPEHHBIX BEIECTB aKTMBUPOBAHHBIM YIJIEM U
YCTpOICTBOM NpPOTUBOrasa, MojlydeHue, coOupaHue, paclio3HaBaHue U M3Y4YEHHE CBOWCTB YIJIEKHCIIOTO
rasa, MpoBeeHNE KAadeCTBEHHBIX PEaKUMi Ha KapOOHAT M CHIMKAT-MOHBl W U3yUEHHE NPU3HAKOB HX
MPOTEKAaHUS,  O3HAKOMJIEHHE C  MNPOAYKUIMEH  CHJIMKATHOM  IPOMBIIUIEHHOCTH,  pPEIICHHE
SKCIEPUMEHTAIILHBIX 3324 Mo TeMe «BakHelne HeMeTaluIbl 1 UX COSTUHEHUS.

155.4.3. Metauibl ¥ UX COSTUHEHMSL.

O6H_Ia$[ XapaKTCPUCTUKAa XUMHNYCCKUX IJJICMCHTOB — MCTAJIJIOB HAa OCHOBAHMH HUX IIOJIOKCHHA B



[Tepuomuueckoit cucreme xumudeckux snemeHToB .M. MenneneeBa u crpoeHuss atromoB. CTpoeHue
METa/NIoB. MeTalinyecKas CBSI3b M METAIIMYecKass KPUCTAUIMYecKas periéTka. DJIEKTPOXHUMUYECKUM
psAa HanpsbkeHud MeramuioB. Dusmueckre W XMMHYECKHE CBOMcCTBAa MeramuioB. OOIme crocoObl
MoJTy4eHusl MeTaJioB. [IOHSATHE O KOPPO3UM METaIOB, OCHOBHBIC CITOCOOBI 3aIUTHI UX OT KOPPO3HH.
CruaBsl (CTajb, Yyr'yH, JIOPATFOMUHUHN, OPOH3a) M UX MPUMEHEHHUE B OBITY U MPOMBIIILJICHHOCTH.

[llenoynsie Meramuipl: ToNoKeHue B Ilepuonuyeckoil cucTeMe XHUMHUYECKHX DSJIECMEHTOB
.. MenneneeBa, CTpOCHHE UX aTOMOB, HAXOXKAEHUE B npupoae. OU3nyueckue U XMMUYECKHE CBOKCTBA
(ma mpumepe HaTpust u Kanus). OKCHIBI M TUIPOKCHABI HaTpus W Kanus. [IpuMeHeHue IIeTOuHbIX
METAJIJIOB M UX COETMHEHUM.

[Ilenouno3eMenbHbIE METAIJIBI MAarHUM W KaJbLIM: nonokeHue B llepuoguueckod cucreme
xuMuueckux anementoB .M. MenzeneeBa, CTpoeHHE X aTOMOB, HAXOXIEHUE B IIpupoje. Duzndeckue
U XMUMHYECKHE CBOWCTBA MAarHUs W Kalblus. BakHeimme coequHEHHS KaabIus (OKCHA, THIPOKCHI,
conu). JKECTKOCTH BOABI M CIIOCOOBI €€ yCTPaHEHHU .

Amomuamii: monoxkenne B [lepuomudaeckoil cucteme xumudecknx memenToB .M. Menneneesa,
CTpOSHHE aToMa, HaxoXJeHwe B mnpupome. DPu3mdeckne W XUMHUUYECKHE CBONCTBA aJTIOMHHUSI.
AmdorepHBIE CBOIICTBA OKCHIA W TUAPOKCUIA ATTFOMIHHUS.

Kenezo: nonoxenue B llepuonuueckoit cucrteme xumuueckux anemeHToB .M. Menneneesa,
CTpOeHHE aToMa, HaxokJeHue B mpupone. Dusnueckne W XUMHYECKHE CBOMCTBa xene3a. OKCHIBI,
ruapokcuasl u conu comu xkenesa (1) u xxenesa (111), ux cocras, cBoicTBa 1 TTOTydeHUE.

XUMHUUECKUN SKCTIEPUMEHT: 03HAKOMIJICHHE ¢ 00pa3IiaMy METAIJIOB U CILIABOB, UX (PU3NICCKUMHU
CBOWCTBAMH,  H3y4YEHHE  PE3YyNbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO  HCIIOJIb30BAHHE
BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOMEHCTBHUS OKCHAA KalblUig M HATPHUS C BOAOH (BO3MOXKHO
WCIIONIB30BaHME BUIEOMATEPHAJIOB), UCCIEAOBAHNE CBOMCTB JKECTKON BOBI, ITPOIIEcca TOPEHHS XKeme3a B
KHuciaopore (BO3MOXKHO HCIIONB30BAaHWE BHUAEOMATEPHANIOB), IMPHU3HAKOB IPOTEKAHUS KA4eCTBEHHBIX
peakuuii Ha HMOHBI (MarHWs, KalblWs, adroMuHus, uHKa, kemesa (1) um xemesa (1), memu (1),
HaOJIOJICHNEN OIMCAaHWE TPOLIECCOB OKPAIIMBAaHWS ITUIAMEHW WOHAMH HATpUsA, Kajdusd W KaJbITHs
(BOBMOXXHO HCHONB30BaHUE BHAEOMATEpUAJIOB), HCCIENOBaHWE aM(pOTEPHBIX CBOWCTB THIAPOKCHIIA
AJIOMUHUA U TUIPOKCHUJIA [IUHKA, PELICHUE SKCIEPUMEHTAIBHBIX 3a/1ay 1o TeMe «BaxHeilne MeTanibl
U UX COCAUHEHUS.

155.4.4. Xumus u oKpyKarommas cpeza.

BemectBa u Matepuansl B IOBCEIHEBHOM XKU3HH YEIOBEKa. be3onacHoe UCIob30BaHUE BEIIECTB
Y XUMHYECKHUX peakiuid B ObITy. IlepBast moMoIps Ipu XUMHYECKHX 0XKOTaX U OTPaBJICHUSX.

XUMUYecKoe 3arpsi3HEHHe OKpYKaIel cpeasl (TpeneibHas IOMyCcTUMas KOHIIEHTPAIUS
Bemiects (manee — [1JIK). Pons XxuMuu B penreHr# 3KOIOrHYeCKUX MpoOIeM.

XUMUYECKAN OKCIEPUMEHT: H3y4YeHHe OO0pa3loB MAaTepHaNOB (CTEKNIO, CIUIABBl METAJIOB,
MTOJTUMEPHBIE MATEPUAITBI).

155.4.5. MexmpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeAMETHBIX CBA3EH IMpU U3yUYEeHUU XUMUHU B 9 Kilacce OCYLIECTBISIETCS 4epes

HCIIOJIB30BAHUEC KaK O6IJ_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, SBJIIAOIIUXCA CUCTEMHBIMHA



JUISL OTZICNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOr O LIUKIIA.

OOmue ecTecTBEHHO-HAYYHbIC TOHITHS: HAy4YHBIH (akT, TUIOTE3a, 3aKOH, TEOpHs, aHaJu3,
CHHTE3, KiIacCU(pHKaLUs, MEPUOTUIHOCTh, HAOMIOJEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHUE, HW3MEpPEHHE,
MOJIeNb, SBJICHUE, TAPHUKOBBIN 3 (KT, TEXHONOTHS, MaTepHaIbl.

®dusuka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOMBI, paIHOAKTUBHOCTb,
MOJIEKYNa, DJEKTPUUYECKUH 3apsj], NPOBOTHHUKH, MONYNPOBOIHUKH, IHANEKTPUKH, (POTOITIEMEHT,
BEIIECTBO, TeJO, O0O0BEM, arperaTHoe COCTOSHUE BEIIECTBA, Tra3, pPacTBOP, PacTBOPUMOCTD,
KpHUCTAJLIIMYCCKasd pemérKa, CIIJIaBblI, (1)I/I3I/I‘ICCKI/IG BCIIMYMUHBI, €AWHHUILI HU3MCEPEHUSA, KOCMHYECKOC
MPOCTPAHCTBO, TIAHETHI, 3BE31b1, COMHIIE.

Buonorus:  gorocuHTe3, ApIXaHue, Owocdepa, OSKocMcTeMa, MHUHEpaJbHBIE YIOOpEHMUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapocdhepa, MUHEpasbl, TOPHBIC MOPOABI, IMOJIE3HBIE HCKOMAEMbIE,
TOILUIMBO, BOJIHBIE PECYPCHI.

155.5. [Inannpyembie pe3yibTaThl OCBOEGHWS MPOrpaMMBbl M0 XUMHH Ha YpPOBHE OCHOBHOIO
o0111ero o0Opa3oBaHusl.

155.5.1. I3yuenne XWMHUH Ha YpPOBHE OCHOBHOIO 0OmIero o0Opa3oBaHUS HalpaBIEHO Ha
JOCTHKECHUC O6y‘~IaIOH_II/IMI/IC$I JIMYHOCTHBIX, METAIIPCAMCETHBIX W IMPEAMETHBIX PE3YJILTATOB OCBOCHUMA
y4eOHOTO TIpeIMeTa.

155.5.2. JIuuHOCTHBIE PE3y/bTaThl OCBOCHHS IIPOrPaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHUS
JIOCTUTAIOTCA B XOJ€¢ OOYyYeHHS XMMHH B EAMHCTBE Y4eOHOH M BOCIMTATEIBHOH AEATEIBHOCTH B
COOTBETCTBUH C TPAJULIHOHHBIMH POCCHHCKMMHU COIMOKYJIBTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMH
[IEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBHIAMH U HOPMaMH ITOBEIEHUS M CHOCOOCTBYIOT IpoIieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHUS U COLMATM3ALIN 00yJarOIHXCs.

155.5.3. JInuHOCTHBIE pe3ynbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOI TTO3UTHBHBIX IEHHOCTHBIX OPHEHTALIMH M PACIIMPEHUE OIBITAa IEATEIBHOCTH Ha €€ OCHOBE, B
TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOTr0 BOCITUTAHHS:

[EHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY H HAyYHOMY
HACJICANIO, TIOHUMAaHHsI 3HAUYCHUS] XMMUYECKOH HayKH B JKM3HU COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH
BJIAJCTh JOCTOBEPHOH WH(pOpMAamueld O TIEePeloBBIX JOCTIKEHHAX U OTKPBITUAX MHPOBOH U
OTEYECTBEHHOI XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MHUpa M OOIECTBA;

2) rpaX<IaHCKOTO BOCITUTAHUS:

MPEICTABICHHS O COIMAIBHBIX HOPMaxX M MPaBUJIaX MEXIMYHOCTHBIX OTHOIICHNH B KOJUICKTUBE,
KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOLIGCTBEHHO IOJE3HOH, Yy4eOHO-HCCIEI0BaTENbCKOM,
TBOPYECKON W JPYIMX BHIAX AESITEILHOCTH, TOTOBHOCTH K Pa3sHOOOPA3HOH COBMECTHOW IESATELHOCTH
IpU  BBIOIHEHUM Y4eOHBIX, MO3HABATEIBHBIX 3a/ad, BBIIOJHEHNH XHMHYECKUX OSKCIIEPUMEHTOB,
CO3JaHMM YYEOHBIX NPOEKTOB, CTPEMIICHHS K B3aWMOINOHMMAHHWIO M B3aUMOIIOMOIIM B IPOLECCE ITOM
y4eOHON IeATelbHOCTH, TOTOBHOCTH OLEHMBAaTh CBOE IOBEIACHHUE M TOCTYIKM CBOMX TOBapuUIIEH C

MO3HULIUH HPABCTBCHHBIX WU MIPABOBLIX HOPM C y‘IeTOM OCO3HaHHuA HOCJ'ICI[CTBI/Iﬁ MOCTYIIKOB;



3) LICHHOCTH HAYYHOr'0 TIO3HAHUSI:

MHUPOBO33PEHUYECKUX MPEACTABICHUN O BEHIECTBE M XMUMHUYECKOW PEaKIMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH U COCTABISIOIIMX OCHOBY JJISl MOHUMAHHUS CYIIHOCTU HAyYHOH
KapTHHBI MHpA, MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs MPUPOIBI, B3aUMOCBS3AX
YeoBeKa ¢ MPUPOAHON CPENOid, O POJIM XUMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIX MOTHBOB, HANpaBJICHHBIX HAa TMONyYeHHWE HOBBIX 3HAHUH MO XHUMHH,
HEOOXOAUMBIX It 00BSICHEHHUS HAOIIOaeMbIX ITPOIICCCOB U SIBJICHUIA;

MO3HABATENbHON, WH(QOPMAIIMOHHOM ¥ YHTATENbCKOM KyJIbTYphl, B TOM YHCJIE€ HABBIKOB
CaMOCTOATEIILHOW paboThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATypOH, JOCTYIMHBIMH
TEXHUYECKHUMH CPEJICTBAaMH HWH(POPMAITHOHHBIX TEXHOIOTHIA;

WHTepeca K OOYYEHHMI0O W TIO3HAHHIO, JIF00O03HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00Opa30BaHMIO, TPOCKTHOM M UCCIEHOBATEIbCKOW JICATENILHOCTA, K OCO3HAaHHOMY BBIOOPY
HaTPaBJICHHOCTH M YPOBHS OOYYEHUS B JabHEHIIIEM;

4) GpopMHUpOBaHHS KYJIbTYPBI 370POBBSI:

OCO3HAHUS IEHHOCTH XM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO, YCTAHOBKU Ha
3JI0POBBIA 00pa3 KHM3HHU, OCO3HAHMS IIOCIEJCTBUNH WM HEMPUSATHS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUs
AJIKOTOJISI, HAPKOTHKOB, KypeHHsI), HEOOXOJUMOCTH COOIIOZICHNS TTPaBUil OE30MaCHOCTH MPHU OOpaIeHUH
C XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHON KI3HH;

5) Tpya0BOr0 BOCIIMTAHU:

WMHTEepeca K MPaKTHYECKOMY H3YUYEeHHUI0 Mo eccHil U TpyAa pa3iIndHOro pojaa, yBaKEHUE K TPYIY
U pe3yibTaTtaM TPYIOBOW AEATENbHOCTH, B TOM YWCIIE HA OCHOBE NMPHUMEHEHHS MPEAMETHBIX 3HAHHUH 110
XUMHH, OCO3HAHHOTO BBIOOpa WHAWBHIYAJIbHOH TPACKTOPHH MPONOIDKEHHS OOpa30BaHHA C YUETOM
JUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTpeOHOCTEH,
ycrenHod TpoeCCHOHANBHON NEITeNbHOCTH M Pa3BUTHS HEOOXONWMBIX YMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPO(EeCCHOHANBHOM cperne;

6) 9KOJIOrHYECKOTr0 BOCITUTAHHS:

AKOIIOTUYECKH [EIeCO00pPa3HOT0 OTHOIIEHUS K TMPHUPOJE KaK HMCTOYHWUKY JKH3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBaHMWS, ITOHMMAHUS LEHHOCTH 3J0POBOTO W Oe3omacHOTO o0pa3a >KW3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY W TICHXHYECKOMY 3J0POBBIO, OCO3HAHHSA
LIEHHOCTH COOIIOJIeHHsI TpaBWJ OE30IacHOr0 TOBENEHUs MpHu paboTe ¢ BeEmecTBaMH, a TaKkKe B
CUTYaIUX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIIOJIEH;

CHOCOOHOCTH TPUMEHSTh 3HAHWS, IMONydaeMble MPH W3YYEHUH XHWMHUH, U PElIeHHs 3a/ad,
CBSI3aHHBIX C OKpYXalolied MNPHUPOTHONW CpEIod, TOBBIMICHHUS] YPOBHS JKOJOTHYECKOH KYIbTYpHI,
OCO3HAHUS TIOOAIBHOTO XapakTepa 3KOJIOTHYECKUX TPOOJIIeM W IyTell WX pemeHus MOCPEICTBOM
METOJIOB XUMUH;

AKOIIOTUYECKOT0  MBINUICHUS, yMEHHS  pPYKOBOACTBOBATHCS WM B  IO3HABATEIHHOM,
KOMMYHUKATUBHOU U COITUATBHON MPAKTHKE.

155.5.4. MeranpeaMeTrHble pe3ynbTaThl. B cocTaBe MeTampeIMETHBIX Pe3YJIbTaTOB BBILACISAIOT

3HAYUMBIC JId q)OpMI/IpOBaHI/Iﬂ MUPOBO33PCHUA 06H.IeHay‘IHLI€ IIOHATHA (3aKOH, TCOpUs, IPUHIHUII,



TUnore3a, (akT, CHCTeMa, MPOIEcC, IKCIIEPUMEHT M JIPYroe.), KOTOphIe MCIOIb3YIOTCSl B €CTECTBEHHO-
HAy4YHBIX YYEOHBIX MpeIMerax M MO3BOJSIOT Ha OCHOBE 3HAHMH U3 ITUX NPEAMETOB (OPMUPOBATH
MpeACTaBICHNE O LEJIOCTHOM HaydYHOW KapTHHE MHpa, W YHUBEpCaIbHBIC Yy4YeOHBIE EHCTBUS
(mo3HaBaTenbHble, KOMMYHUKATHBHBIC, PpETYISATUBHBIE), KOTOphIE OOECHEUUBaAIOT (OPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAaHHUPOBAHUIO M OCYHICCTBICHUIO Y4eOHOW JesTelbHOCTH.
MeranpeaMeTHbIE pe3ybTaThl OCBOCHHUS 00pa30BaTENLHON MPOrpaMMBl 10 XUMHH OTPaXKaroT OBJIaJCHUE
YHUBCPCAJIbHBIMU ITO3HABATCIIbHBIMHA HCﬁCTBHHMH, B TOM 4HUCJIC:

1) 6a30BbIC JTOTMYECKUE ICHCTBUS:

YMCHUE HCII0JIb30BAThH HpI/IéMLI JIOTUYECKOI'0O MBIIJICHUA TIPU OCBOCHHUHN 3HAHWI: PaCKpbIBAaThH
CMBICH XWUMHMYECKUX MOHSITHU (BBIJIGH?ITB X XapaKTCPHBIC NPHU3HAKH, YCTaHABJIMBATH B3aUMOCBA3bL C
Apyrumu HOHHTHHMH), HUCIIOJIB30BAaTh IIOHATHUA JIA O6’L$ICHeHI/I$I OTACIIBbHBIX (baKTOB u HBJ’ICHHﬁ,
BBIOMPATh OCHOBAHMS U KPUTEPHH JUIsl KIIACCU(PHUKAINN XUMHUYECKUX BEIIECTB M XMMUYECKUX PEaKIUi,
yCTaHaBJIUBATL MPUUYNHHO-CICACTBCHHBLIC CBA3U MCEKIY O6’LeKTaMI/I HU3Yy4YCHHA, CTPOUTH JIOTUYCCKHUEC
pacCcyXKacHusd (I/IH}IYKTI/IBHI)IG, JACAYKTHUBHBIC, 110 aHaHOFHI/I), IIPOBOAUTH BBIBOJbI U 3aKJIFOUCHUS

YMCEHUE TMPUMCHATH B MPOLECCC IIO3HAHUA IMOHATUA (Hpe}lMe’TH]ﬂe u MeranpeleeTHbIe),
CHMBOJIMYECKHE (3HAKOBBIE) MOZIENH, UCTIONB3yEMBIE B XUMHUH, TPe0OPa30BBIBATh IIMPOKO MPHUMEHSIEMbIe
B XMMHH MOJIC/IbHBIC MPEICTABICHUS — XUMHUYECKUH 3HAK (CMMBOJ 3JIEMEHTa), XUMudeckas Gopmyiia u
YpaBHEHHE XWMHUYECKOW PEAKIUH — IMPH PElICHUU Y4eOHO-TTO3HABATEIBHBIX 33/1a4, C yYETOM OTHX
MOJICTIbHBIX TPEJCTABICHUN BBIABIATh W XapaKTEPH30BaTh CYIIECTBEHHBIC TNPU3HAKA H3Yy4aeMBbIX
O00BEKTOB — XHMHYECKUX BEIIECTB M XUMHYECKUX pEaKlWH, BBISBIATH OOIIUE 3aKOHOMEPHOCTH,
MPUYMHHO-CIICICTBEHHBIC CBSI3M U TIPOTUBOPEUHS B U3y4aeMBbIX MPOIeccax U SIBICHUSX;

2) 6a30BbIE HCCIIENOBATEIbCKIE ICHCTBHS:

YMEHHUE HCIONb30BATh MOCTABIICHHBIC BOMPOCHI B KaUeCTBE MHCTPYMEHTA TMO3HAHMUS, & TAKXKE B
KayecTBE OCHOBBI IS (POPMUPOBAHMS THUIOTE3Bl IO TPOBEPKE MPABHIBHOCTH BBICKA3hIBAEMBIX
CYKIEHUH;

NpHOOPETEHUE OMNbITa [0 IUIAHUPOBAHHWIO, OpPTaHW3allMM ¥ TPOBEACHUIO YICHUYCCKUX
SKCTIICPUMEHTOB: YMEHHE HaOJIoMaTh 3a XOIOM MpOIecca, CaMOCTOSTENIBHO MPOTHO3UPOBATH €ro
pesynbrat, (opmymupoBaTh 000OIICHHS W BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCIIEIOBAHMUS, COCTABNIATL OTUET O MPOJIEIAHHON padorTe;

3) pabora ¢ uaopMaInei:

YMEHUE BBIOMPATh, aHAIW3UPOBATh M HHTEPIPETUPOBATh WH(POPMAIMIO PAa3IWYHBIX BUIOB U
dbopM TIpEACTAaBIICHHS, TMONYyYaeMyH0 U3 pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJSIpHAS JIUTEpaTypa
XUMUYECKOT0 COJICPIKAHHUsS, CIPAaBOYHBIE MOCOOUs, pecypchl VHTepHeTa), KPUTHYECKH OIICHUBAThH
MPOTUBOPEUMBYIO U HEJIOCTOBEPHYIO HH(POPMAIHUIO;

yMEHHE MPHUMEHSTh Pa3IMYHbIC METOMBl U 3aMpOoChl MPU TOUCKE W OTOOpe WH(POpMAIUH U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOMUMBIX Il BBIMONHEHUS YYeOHBIX M TO3HABATEIBbHBIX 3a/1ady
onpenenéHHoro THUIIA, nproOpereHue OIBITA B obnactu MCIIOJIb30BAHHUS
MH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJaJICHUE KYJIbTYpOW AaKTHBHOTO HCIIOIb30BaHUS

PAa3JIMYHBIX TIOUCKOBBLIX CHUCTEM, CAMOCTOATCILHO BBI6I/IpaTL ONTUMAJIIBHYIO (bOpMy npeacCTaBJICHU



WHPOPMAIUK W WIUTIOCTPUPOBATH pelllaeMble 3aJa4d HECJIOKHBIMH CXEMaMH, ITUarpaMMaMi, IPYTUMH
¢dbopmMaMu TpaduKU 1 UX KOMOHMHALIUSIMIL;

yMEHHE HCIONb30BaTh M aHAIU3UpOBaTh B TMpolecce Yy4yeOHOW H  HMCCIeq0BaTENbCKON
JeATebHOCTH WH(GOPMALMI0 O BIUSHAW MPOMBIIIICHHOCTH, CEIbCKOTO XO3AWCTBA M TPAHCIOPTa Ha
COCTOSIHUE OKPYXKaIOILEel IPUPOIHOMN Cpelbl;

15555.¥Y  oOyuaromerocs  Oyayr  chopMHpOBaHBI  CIEAYIOUIME  YHUBEPCAJIbHbBIC
KOMMYHUKAaTUBHBIC I[eﬁCTBPIﬂZ

YMEHHUE 3aJaBaTh BOMPOCH! (B XOjie Auaiora W (Wid) AUCKYCCHH) IO CYIIECTBY 00CYXKIaeMOM
TeMbl, (HOPMYITUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIILHO BBITTOJHEHUS MTPEUIOKEHHON 3a/1a4H;

HpH06pereHHe OIlbITa MMPE3CHTAlMKU PE3YJIbTATOB BLIINOJHECHUA XUMHYCECKOI'O SKCICPUMCHTA
(J1abopaTopHOro OIbITa, JIA0OPATOPHOW pPA0OTHI IO HCCICAOBAHUIO CBONCTB BEIIECTB, YYEOHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHHUKAMH IO3HABATENLHOH W HMCCIENOBATENHCKON
JeATEIbHOCTH TPH PENICHNH BO3HHUKAIOIIMX TPOOJIeM Ha OCHOBE Yy4é€ra OOIIMX WHTEPECOB H
coriacoBaHus TO3MIMI (0OCykmeHrus, OOMEH MHEHUSMH, «MO3TOBBIC INTYPMBI», KOOPIMHAIUS
COBMECTHBIX JISHCTBUI, ONpeieTIeHnEe KPUTEPHEB 0 OLIEHKE KauecTBa BHIOTHEHHON paboThl U IpyTHUe);

155.5.6. ¥ oOyuarorierocs Oyayr cOpMHPOBaHBI CIIEAYIOIIME YHHUBEPCAIbHBIC PEryJISTHBHBIC
JEICTBUSA:

YMEHHE CaMOCTOSTEFHO OIpPENeNaTh LeNH AEITEIbHOCTH, IJIAHHPOBATh, OCYIIECTBIISATH,
KOHTPOIMPOBAaTh M TpPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JEATEIBHOCTh, BBIOMpATh Hambosee
3¢ peKTUBHBIE CIIOCOOBI pelIeHHs] YIECOHBIX U IMMO3HABATEILHBIX 33134, CAMOCTOSTEILHO COCTABIIATh WM
KOPPEKTUPOBAThH MPEUIOKEHHBIM aJrOpUTM JEUCTBUN NPU BHITIOJHEHUH 3aJaHUN C y4ETOM IOJTy4YEHUS
HOBBIX 3HAaHMH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX, OIEHWBATh COOTBETCTBHUE
MTOJTyYEeHHOTO Pe3y/IbTaTa 3asBICHHOH I1eJH;

YMEHHE UCIIOIh30BaTh U aHAIM3UPOBATH KOHTEKCTHI, TIPeIjiaraeMble B YCIIOBUN 3aIaHHA.

155.5.7. IlpenmerHpie pe3ynbTaThl OCBOSHHS IMPOTPaMMBI MO XMMHH Ha YpPOBHE OCHOBHOTO
obrmiero oOpa3zoBaHmsL.

B cocraBe mpemMeTHBIX pE3YyNBTaTOB IO OCBOEHHUIO  O0S3aTENBFHOTO  COJEpKaHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOl pabodell MporpaMMOid, BBIIEIAIOT: OCBOSHHBIE 00yYarOIIMUCS
Hay4JHBIC 3HAHWS, YMEHUS M CIIOCOOBI AeWCTBUH, crenuduyueckue sl MPEAMETHON 00iacTu «XUMHUSD»,
BHIIBI JEATENBHOCTH II0 TIONy4EHUI0 HOBOTO 3HAHWS, €ro WHTEpPIpPEeTallid, IPeoOpa3oBaHUI0 W
MIPUMEHEHUIO B PA3JIMYHBIX y4eOHBIX U HOBBIX CHUTYaIlHAX.

155.5.7.1. K xoumy oOy4yenust B 8 kjacce y oOydaromierocss Oyny chopMHUPOBaHBI CIEIYIOINE
MIPEIMETHBIE PE3YIIbTAThI 10 XUMHH:

PacKphIBaTh CMBICI OCHOBHBIX XMMWYECKUX TOHSTHI: aTOM, MOJEKYla, XHMHUYECKHI JJIeMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMeCh (OAHOPOAHAs W HEOMHOPONHAs), BaJEHTHOCTH,
OTHOCHTEIbHAs aTOMHAs M MOJIEKYJIsIpHask Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi IO XMMHUYECKOro 3JIEMEHTa B COCAMHEHHH, MOJISAPHBIA 00bEM, OKCHJ, KHCIOTa, OCHOBAHUE,

COJIb, JJICKTPOOTPULATCIBHOCTD, CTCIICHb OKUCIICHUSA, XUMHWYCCKAs pCaKlusd, KJ'IaCCI/I(l)I/IKaI_[I/ISI pCaKHHﬁ:



PCaKIIMU COENUHEHUS, PEaKIUU pA3JIOKEHHs, PEAKIMKM 3aMEIICHUS, peakiuu oOMeHa, 3K30- W
SHJOTEPMHUYECKUE PEAKIUH, TEIIOBOW 3(deKT peakiuu, sSaApo aToMma, JJISKTPOHHBIH CJIOM artoma,
aTOMHas OpOMTallb, PaJUyC aToMa, XMMHYECKas CBs3b, MOJSPHAS M HEMOJSpHAs KOBAJICHTHAS CBSI3b,
WOHHAsI CBSI3b, MOH, KATHOH, aHUOH, PacTBOP, MacCOBasi JIOJIsl BElIECTBA (MIPOIEHTHAS KOHIICHTPAIUs) B
pacTtBope;

WUTIOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMUYECKUX MOHSITUI U IPUMEHSATH 3TH MOHSITHUS TPU
OTIMCAHUH BEIIECTB U UX MPEBPAIICHHUIA;

KCIIONb30BaTh XMMUYECKYIO CHMBOJIMKY Ui COCTaBJieHHs (OpMYJ BEIIECTB W ypaBHEHUH
XUMUYECKUX PEaKIIM;

OIIPENENATh BAJICHTHOCTh ATOMOB JJICMEHTOB B OMHAPHBIX COCAMHEHUSAX, CTCIEHb OKHCIICHHS
3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, TPUHAJISKHOCTh BEIIECTB K ONPeNeNEHHOMY KIacCy COSAMHEHU N
o popmMysiaM, BUJ XUMHUYECKON CBs3M (KOBAJICHTHASI U MOHHAsS) B HEOPTAHUYECKUX COCAMHEHUSX;

packpsiBath cMmbici I[lepuonnueckoro 3akona .M. MeHeneeBa: 1IeMOHCTpUPOBATh NTOHUMAaHUE
MEePUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMMHUUYECKUX JJIEMEHTOB OT MX mojiokeHus B Ilepuoauueckoi
CUCTEME, 3aKOHOB COXPAHEHUS MAaCChI BEIIECTB, MIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYIIIPHOTO YICHHUS,
3aKoHa ABOrajipo, OIMCHIBATH W XapaKTepU30BaTh TaOJUuHyi0 (GopMmy Ilepuoauueckoli CHCTEMBI
XUMHYECKHX D3JIEMEHTOB: pa3jiMuaTh IMOHATHS «JaBHas mnoArpynna (A-rpymma)y ©u - «1o0odHas
noarpymima (b-rpymma)», Maneie u OG0NbITHE TTEPHOILI, COOTHOCUTh 0003HAYCHHS, KOTOPHIE UMEIOTCS B
tabmuue «llepmomuueckass cucrema xummpdeckux osiemeHToB JI.M. MenzeneeBa» C YHCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHWS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsn spa, oOIee YHCIIO
3JIEKTPOHOB ¥ PACHPEAETICHUE UX IO DJICKTPOHHBIM CIO0SIM);

KJIACCHU(UIMPOBATh XUMHYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIeCTBa, XUMUYECKUE PEAKIIUU
(TI0 9MCITy ¥ cOCTaBy Y4acTBYIOMIMX B PEAKIIUH BEIIECTB, MO TEIIIOBOMY 3 derTy);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XHMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEPXKJAasi ONHCAHUE IPUMEPAMHU MOJIEKYJSIPHBIX YPAaBHEHUHW COOTBETCTBYIOIIUX XHMHYECKUX
peaKIuif;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOIO COCTaBa, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKHUX MPEBPAILICHUIN B PA3JIMUHBIX YCIOBUSIX;

BBIYUCISITh OTHOCUTEIBHYI0 MOJIEKYSIPHYIO M MOJISIPHYFO MAacChl BELIECTB, MACCOBYIO [IOJIO
XMMHYECKOT0 DJIEMEHTa 10 (OpMyIlle COeNWHEHH, MACCOBYIO JIOJIIO BEIIECTBa B PacTBOPE, MPOBOAUTH
pacy€Thl IO YpaBHEHUIO XUMUYECKON PEaKLUU;

MPUMEHSATh OCHOBHBIE ONEPALlUU MBICIUTENLHON AEATENbHOCTH — aHAJINU3 U CUHTE3, CPABHEHUE,
00001IIeHre, CUCTEeMATH3AINI0, KIACCH(UKANNIO, BBISABICHHE NMPUYMHHO-CIEICTBEHHBIX CBSI3€d — IS
W3Y4YEHHUS! CBOMCTB BELIECTB M XHMHUYECKUX PEAKUUN, €CTECTBEHHO-HAy4YHbI€ METOAbI IO3HAHHS —
HaOJrO/IeHre, N3MEpEHNE, MOJIEITUPOBaHHUE, IKCTIEPUMEHT (PeabHBII 1 MBICIICHHBIN ),

CJIEZIOBATh MpaBWJIAM ITOJIb30BAHUSI XUMHUYECKOW MOCYJI0H M JTa0OpaTOpHBIM O0OpYAOBaHUEM, a
TaKKe MpaBHIaM OOpaIleHHs] C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHSMH IO BBIIIOJIHEHUIO
J1a00PaTOPHBIX XUMHUYECKUX OIBITOB I10 MOyYEHUIO U COOMPAHUIO ra3000pa3HbIX BellecTB (BOAOPOIa U

KHCIIOPOJia), TIPUTOTOBIICHUIO PACTBOPOB C OMNPENEIEHHON MacCOBOH JIONIeH pacTBOPEHHOTO BEIIECTBA,



IJTAHUPOBATh W TPOBOJIUTh XMMHUYECKHE SKCIIEPHUMEHTHI IO PaCIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C IIOMOIIbI0 HHAUKATOPOB (J1akMyc, heHoN(TanenH, METHIIOPaHK U APYTHE).

155.5.7.2. K koniy oOy4yenust B 9 knacce y oOyuaromierocss Oyny chOpMUPOBaHBI CIEIYIOINE
MPEIMETHBIE PE3YJILTAThI 110 XUMHH:

PacCKpbeIBaTh CMBICI OCHOBHBIX XWUMHUUYCCKHUX MOHSITHH: XUMHYECKHI 9JICMCHT, aTOM, MOJICKYIJIA,
WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, BAICHTHOCTh, 3JEKTPOOTPHILIATEILHOCTD,
CTENCHb OKHCIICHUS, XMMHUECKas pEaKIus, XUMHUECKas CBS3b, TEIUIOBOM S((dEeKT peakiuu, MOb,
MOJISIPHBIN 00BEM, PacTBOP, JCKTPOIUTHI, HEAJIEKTPOIUTHI, JJICKTPOIUTHYCCKAS TUCCOIUAITUS, PEAKIIUN
HWOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOe DPaBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pEeaKIuH,
OKHCIIUTEIIBHO-BOCCTAHOBUTCIIbHBIC peaKknuu, OKHUCJIUTCIIb, BOCCTAaHOBHTCIIb, OKHCJICHHUEC u
BOCCTAHOBJICHHE,  aJUIOTporus, aM(OTePHOCTh, XMMHUECKas CBsi3b  (KOBAJCHTHAs, HMOHHAs,
MeTaJTH4ecKas), KpUCTAIIMYecKass pPenIéTka, KOPpPO3Hsl METaJUIOB, CIUIABBI, CKOPOCTh XHMHYECKOU
peakuuu, mpeaeasHo nomyctumas koutenTparus [1JIK BemecTsa;

HUIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUH U IMIPUMCHATBEITH IIOHATHUA TIPU
OIMCAHUM BELIECTB U UX NPEBPALIECHMIA;

HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY [JId COCTAaBJICHUSA (1)OpMy.H BCIICCTB U ypaBHeHI/Iﬁ
XUMUYECKUX PEAKIINM;

OIIpEeNeNiTh BaJlCHTHOCTb W CTENEHb OKHCICHHS XHUMHYECKHX JJIEMEHTOB B COEIWHEHHSX
Pa3IMYHOTO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K ONMpeNeNEHHOMY KJaccy COeTUHEHHH 1Mo (opMymam,
BHJI XHMHYECKOW CBSI3U (KOBaJICHTHASI, HOHHASI, METAIUIMYECKas) B HEOPTaHUYECKUX COCTUHEHUSX, 3apsi
WOHA 10 XMMHYECKOH (opmyre, xapakTep cpellbl B BOJHBIX PacTBOpaX HEOPTaHUYECKHX COCIMHEHWIHA,
TUN KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn Ilepuomuueckoro 3axoHa JI.M. MeHneneeBa M JEMOHCTPUPOBATH €ro
MMOHMMaHWeE: OMHCHIBATh M XapaKTepHU30BaTh TaOnmnuHyto ¢opmy lleprommniaeckoil cCHCTEMBl XHMHYECKIX
JJIEMEHTOB: pa3iNyaTh TMOHATHS «IJIaBHAs moarpymma (A-rpynma)» W «Mo0odYHas IOATpYIIa
(b-rpynma)», wmanple u OoONbIIME TEPUOABI, COOTHOCHTH OOO3HAa4YeHHs, KOTOpPbIE HWMEIOTCS B
MIEPUOANYECKON TaONHIle, C YHCIOBEIMH XapaKTEPUCTHKAMH CTPOSHHS aTOMOB XMMHUYECKHX SJIEMEHTOB
(coctaB m 3apsn sapa, oOImee YHCIO JJIEKTPOHOB W pACHpeNeleHne WX MO JIEKTPOHHBIM CJIOSM),
OOBSICHATH OOIIMe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M HMX COEIWHEHHWH B Tpenenax
MaJIbIX TIEPUOIOB M TIABHBIX MOATPYIII C YIETOM CTPOSHHS HX aTOMOB;

KJIACCU(UIIPOBATh XUMHYECKHE DJIEMEHTHI, HEOPIraHWYECKIE BEIeCTBa, XUMUYECKAE PEaAKIIUU
(o 4mciy W cocTaBy y4YacTBYIOIIUX B PEAKIUHM BEIIECTB, IO TEIIOBOMY 3(PQEKTy, M0 H3MEHEHHUIO
CTeTIeHEel OKUCICHUSI XUMHUECKIX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHENMH(UUECKHE XUMHUYECKHE CBOWCTBA ITPOCTHIX W
CIIOKHBIX BEIIECTB, IOATBEPXKIasl OIKMCAHWE IPUMEPAMH MOJEKYISPHBIX W WOHHBIX ypaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

COCTaBJISTh YPaBHEHHS DJICKTPOIIMTUYECKON TUCCOIMAIINK KUCIIOT, IIEI0Yed U COJeH, MOTHbIC ’
COKpamiéHHbIE YpaBHEHUS peaKUuid WOHHOrO OOMEHa, YPaBHEHHUs PEaKIHid, MOJATBEPKIAOIIIX

CyILICCTBOBaHHC TEHETHYSCKOM CBSI3H MCKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB;



PacKphIBaTh CYHIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA TTOCPESACTBOM COCTABIICHUS
ANIEKTPOHHOI0 OaJlaHCa ITHX PEaKIH;

MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTU OT MX CTPOCHHS, BO3MOXKHOCTH TPOTCKAHHS
XMMHUYECKUX TIPEBPAICHHI B Pa3IMYHBIX YCIOBHUSX;

BBIYHCIISATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIDHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XMMHUYECKOr0 JJIEMEHTa Mo (popMysie COSTMHEHHUS, MACCOBYIO JIOJIFO BEI[ECTBA B PAaCTBOpE, MPOBOIUTH
pacué€Thl IO YPaBHEHUIO XMMUYECKOW pEaKLUH;

co0JI0AaTh MpaBUiia MOJH30BAHUS XMMUYECKOW MOCYJNOH M J1a0OpaTOpPHBIM O0OpYIOBaHHEM, a
TaKke MpaBuiia OOpAIlleHUs] C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSMH T10 BBIOJHECHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB 110 MOJTYYSHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U
YTIIEKHCIIOTO Ta3a);

MPOBOIUTh  PEAKIUH, TOATBEPXKIAIOIINE KAYECTBEHHBIH COCTaB PA3JIMYHBIX  BEIICCTB:
pacIo3HaBaTh OINBITHBIM MYTEM XJIOPUIOPOMHU[-, UOAUJ-, KapOoHaT-, ¢ocdar-, CUIMKaT-, Cynbdar-,
THIPOKCH/I-MOHBI, KaTHOHbI aMMOHHSI M HMOHBI M3YyYCHHBIX METAJJIOB, MPHCYTCTBYIOLIME B BOIHBIX
pacTBOpax HEOPraHMYECKHX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEpPAIlMU MBICIUTEIBHON NEITEbHOCTH — aHaIu3 U CHHTE3, CPaBHEHHUE,
000011IeHHe, CHCTEMaTH3aIUI0, BBISBICHUE MPUIUHHO-CIICICTBEHHBIX CBS3CH — JUIS M3YYEHHs CBOHCTB
BEIIIECTB U XMMUYECKHX PEaKIINi, eCTECTBEHHO-HAYYHbIC METO/IbI MTO3HAHUS — HAOJIIOJICHNE, U3MEPEHHE,

MOJIEIPOBAHUE, IKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIH ).
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