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Pabouast mporpamMma 1mo XuMuu Ha ypoBE€Hb OCHOBHOTO 00I1Iero 00pa3oBaHus pazpaboTaHa B COOTBETCTBUU € TPeOOBaHUIMH (eepabHOTO
rocyJapCTBEHHOTO 00pa30BaTeILHOTO CTaHaapTa 0o1ero oopazoBanus (20211.) Ha OCHOBE MPUMEPHOI paboyei MporpaMMbl OCHOBHOTO OOIIIETO
obpazoBanus no xumuu ( M., 2021r.), aBropckoii mporpammsl o xumun H.H. "apa, ony6nukoBanHo# B cOopHEKe «XuMust. Paboure mporpamMmel.
[Mpenmernas muuus yaueOnukos [.E.Pym3utnca, @.I'.@enpamana. 8-9 kiaccel: mocodue it yauTeneit oomeoopaszosar. opranusarwmii/ H.H. 'apa.-3-¢
u31., nepepad.- M.: Ilpocsemenue, 2019. —48 ¢

Ucnons3yercs YMK B cocragse:

I'.E. Pym3utuc @.I'.@enpaman «Xumusi» 8 kinacc, Mocksa, «IIpocsemienne, 2018r.
I'.E. Pymzutuc @.I'.®enpaman «Xumus» 9 kinace, Mocksa, «I[Ipocsemienue», 2019r

CornacHo coliepKaHHIO OCHOBHOW 00pa30BaTeIbHON MPOTpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHusl, padoyas mporpamma rnpeamera «XuMus» Ha
YpOBHE OCHOBHOT'O 00111€T0 00pa3oBaHus paccunTaHa Ha 136 y4eOHBIX 9acoB W3 pacyeTa: 8 kimacc — 68 4., 9 kjmacc — 68 u.

IInanupyemMble pe3yJbTaThl OCBOCHHS Y4eOHOro nmpeamera (Kypca)
JIn4yHOCTHBIE pe3yabTaThl 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMBbl:

1. BOCIIUTAHUE POCCUICKON IpaKTaHCKOW UACHTUYHOCTHU: MATPUOTH3MA, JTIOOBU M yBaKeHUIO K OTEUYeCTBY, UyBCTBA TOPJOCTHU 32
cBOIO0 PoinHy, 32 pOCCUUCKYI0O XUMUYECKYIO HAYKY;

2. dbopMUpOBaHUE METOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN
MPAKTUKH, a TAK)KE COLIMATIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY M JTyXOBHOMY MHOT000OpPa3Hi0 COBPEMEHHOTO MUPA;

3. (dbopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOPa3BUTHIO M CaMOOOpPa30BaHUIO HA
OCHOBE MOTHBAIIMU K OOYYCHHUIO U MO3HAHWIO, BEIOOPY MPpOoUILHOTO 00pa3oBaHMs HA OCHOBE MH(OpMAIIUKA O CYHIECTBYIOMUX Tpodeccusx u
JUYHBIX TMPOPECCHOHATBHBIX TMPEANOYTEHHUH, OCO3HAHHOMY TIOCTPOSHHUIO WHIWBUIYaTbHOW 00pa30BaTENbHOW TPACKTOPUU C YUETOM
YCTOWYMBBIX TTO3HABATEIBLHBIX HHTEPECOB;

4. dbopMupoBaHHEe KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B  O0pa3oBareinbHOW, OOIIECTBEHHO  TOJE3HOW,  y4eOHO-
UCCIIEIOBATEeNbCKON, TBOPUECKON U IPYTUX BHUIAX JIEATEIbHOCTH;

5. dbopMUpOBaHHE MOHUMAHUSI LIEHHOCTH 370POBOrO M 0€30MacHOTO 00pa3a >KM3HM;, YCBOSHUE MPaBWI WHAWBHIYAIBLHOTO W
KOJUIEKTUBHOT'O O€30MaCHOTO MOBEICHUS B UPE3BBIYANHBIX CUTYALUAX, YIPOXKAIOIINX JKU3HH U 3/I0POBBIO JTIOCH;

6. dbopMupoOBaHUE TTO3HABATENLHON U MH()OPMALIMOHHON KYJIBTYphI, B TOM YHCIIC Pa3BUTHE HABBIKOB CAMOCTOSTEILHON pabOThI C
y4eOHBIMU MTOCOOUSMU, KHUTAMHU, JOCTYITHBIMU MHCTPYMEHTAMHU M TEXHUYECKUMH CpPeICTBaMU MH(OPMAIIMOHHBIX TEXHOJIOTHIA;



7. dbopMUpOBaHHE OCHOB HKOJIOTMUECKOTO CO3HAHHUS HAa OCHOBE NPU3HAHMS IIEHHOCTH JXU3HHU BO BCEeX €€ MPOSBICHHUIX W
HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEIKHOTO OTHOLICHHS K OKPYKAIOIICH Cperie;

8. pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUYECKHUX 3a/1a4, YMEHUS HAXOAUThH aJIeKBATHBIE CIIOCOOBI MTOBEICHUS W B3aUMOJCHCTBHUS C
nmapTHEpaMH BO BpeMsi YU4eOHOH M BHEYYEOHOH JIEATENIbHOCTH, CIIOCOOHOCTH OIICHWBATh MPOOJIEMHBIC CHTYAallMd W OIEPATUBHO NMPHHUMATH
OTBETCTBEHHBIC PEIICHUS B PA3IMYHBIX MPOJYKTUBHBIX BHJAX AEATEIHHOCTH (ydeOHas MOMCKOBO-MCCIIENOBATENbCKAs, KIIyOHAas, MPOEKTHAs,
KPY’KKOBasi U T. 11. )

MeTtanpeaMeTHbIMH pe3yJIbTATAMH OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHUsl SIBIISIOTCS:

l. OBJIa/ICHUE HABBIKAMH CAMOCTOSITEILHOTO MPHOOPETEHNSI HOBBIX 3HAHUH, OpraHu3anny yuyeOHOM e TeTbHOCTH, TOMCKa CPENICTB
€€ OCYILIECTBIICHUS;
2. YMCHUC INNIAHUPOBATH IIYTHU HOCTHUIKCHUSA ueneﬁ Ha OCHOBC CaMOCTOATCIBHOI'O aHajaIu3a yCJIOBI/Iﬁ U CpCACTB UX HOCTUKCHUA,

BBIICNIATh AJIBTCPHATUBHBIC CIIOCOOBI JTOCTHKCHUS 1€ W BBIOMpaTh HamOosiee A(PPEeKTHBHBIN CHOCOO, OCYIIECTBIATH IMMO3HABATEIHHYIO
pedJiekcuio B OTHOLICHUN ACUCTBHI MO PEIICHUIO YUeOHBIX U MO3HABATEIbHBIX 3a/1a4.

3. yYMEHHE MOHUMAaTh MpoOJieMy, CTaBUTh BOIMPOCHI, BBIABUIATH TMIIOTE3Y, AaBaTh OMpPEIEICHHE MOHATUAM, KIacCU(PUIMPOBATD,
CTPYKTYPHUPOBATh MaTe€pHa, MPOBOIUTH SKCIIEPUMEHTHI, apT'yMEHTHUPOBATh COOCTBEHHYIO MO3UIUIO, (POPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;
4. YMEHHUE COOTHOCUTH CBOM JIEUCTBHS C TUIAHUPYEMBIMH PE3yJIbTaTaAMH, OCYILECTBIISTH KOHTPOJIb CBOEH JEATEIBHOCTH B IIPOLIECCE

JOCTHKEHUS pe3yIbTara, ONpeaesiTh CIIOCOObI ISHCTBUHM B paMKax MpPeAIOKEHHBIX YCIOBUN U TpeOOBaHUMN, KOPPEKTUPOBATH CBOM JICHCTBUS B
COOTBETCTBUU C U3MEHSIOIIECHUCS CUTyallUEH;

5. ¢opmMHupoBaHHE U Ppa3BUTHE KOMIIETEHTHOCTH B 00JAacCTH MCIOJNB30BAaHUS HMHCTPYMEHTOB M TEXHHUYECKUX CPEJICTB
MH(POPMALIMOHHBIX TEXHOJIOTUH (KOMIIBIOTEPOB U MPOIPAMMHOI0 00€CHeUeHus) KaK HHCTPYMEHTAIIbHO OCHOBBI Pa3BUTHsI KOMMYHHKAaTHBHBIX
¥ TI03HABATEIbHBIX YHUBEPCATIbHBIX YUCOHBIX ACUCTBHIH;

6. YMEHHME CO3/aBaTh, NPUMEHATh M MPeoO0pa3oBbIBATh 3HAKW M CUMBOJIBI, MOJEIM U CXEMbl JIs pEUIeHHs Y4eOHBIX WU
MO3HABATENILHBIX 33]1aY;
7. yYMEHHME HU3BJIEKaTh MHGOPMAIMIO M3 PA3IUYHbIX MCTOYHHKOB (BKJIIOYasi CpPEICTBa MaccOBOM HMH(OpMalMH, KOMMIAKT-IUCKU

y4eOHOT0 Ha3HaueHUs, pecypchl IHTepHeTa), CBOOOIHO MOIb30BATHCS CIPABOYHON JIUTEPATYPOd, B TOM YUCIIC U Ha SJIEKTPOHHBIX HOCUTEIISX,
co0JIr01aTh HOPMBI HHPOPMAITMOHHON U30UPATEIBHOCTH, ITHKH,

8. YMCHHUC Ha IMPAKTHUKEC TIMOJb30BATbCA OCHOBHBIMU JIOTUYCCKHUMU IMPUCMaAMU, MCTOAAMU HaGJIIO,Z[eHI/ISI, MOACIIMPOBAHUA,
00BSICHEHUS, pelIeHus po0JIeM, TPOTHO3UPOBAHUS U JIP.;

9. YMCHUC OPTraHU30BbIBATH CBOIO JXU3Hb B COOTBCTCTBUU C MMPCACTABIICHUAMUA O 3JOPOBOM 06pa3e JKU3HU, IIpaBax nu 06$I3aHHOCT$IX
rpaXkIaHWHA, IICHHOCTSX OBITHUS, KYJIBTYPBI U COITHATLHOTO B3aUMOJICHCTBHS;

10. YMCHUC BBITOJJHATL ITO3HABATCIILHBIC U ITPAKTUYCCKUC 3a/laHUsA, B TOM YUCJIC IIPOCKTHBIC,

11.  yMeHHe CaMOCTOSTETHHO W apryMEHTHPOBAHHO OIICHMBATh CBOM JCHCTBUS W JCHCTBUS OHOKIACCHUKOB, COIEPIKATEIBHO

000CHOBBIBasI MPABMUIIBHOCTh WJIM OIIMOOYHOCTh pe3ysibTaTa U Crocoda NeHCTBUS, aleKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK MeEpy



(haKTHUECKOT0 MJIH MPEIIoaraéMoro pacxoja pecypcoB Ha pelIeHHe 3a/1aui, a TAKKe CBOU BO3MOXKHOCTH B JIOCTHKEHUU 1IETTH OIpeeIIeHHON
CJIO’)KHOCTH;

12.  ymenue paboraTh B rpymme — 3 (HEeKTUBHO COTPYIHUYATh U B3aMMOICHCTBOBATh HA OCHOBE KOOPAMHAIMU PA3IMYHBIX TO3ULIUI
NPy BBIPA0OTKE OOIIET0 pEHIeHUS] B COBMECTHOW JEATEIBHOCTH; CIyIIaTh MapTHepa, (GOpMYIHpPOBATh M apryMEHTHPOBATh CBOEC MHEHHE,
KOPPEKTHO OTCTAauBaTh CBOIO MO3HMILMIO M KOOPAWHUPOBATH €€ C MO3UIMU MAPTHEPOB, B TOM YHUCIIC B CHUTYallUd CTOJIKHOBEHHS MHTEPECOB;
NPOAYKTHBHO pa3peliaTth KOH(IUKTH HA OCHOBE y4eTa WHTEPECOB M TO3HMIMH BCEX €ro YYaCTHHKOB, MOWCKA W OLEHKH aIbTEPHATHBHBIX
Croco00B pa3penieHus: KOHQIUKTOB.

IIpeaMeTHbIMH pe3yJbTaTaMu ocBoeHUs OCHOBHOI 00pa3oBaTebHON MPOrPaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs SBIISIOTCS:

1. popmupoBaHuEe MEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX IPEACTABICHUH O BEIIECTBAX, MX MPEBPAICHUSIX M MPAKTHYECKOM
NMPUMEHEHHH; OBJIA/ICHUE MMOHSITUHHBIM aIapaToM U CHMBOJIMYECKUM SI3BIKOM XHUMHH;

2. oco3HaHHE OOBEKTHBHO 3HAYUMOCTH OCHOB XHUMHUYECKOM HAyKh Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, XHUMHYECKHX
MPEBpaIeHN OPraHMYECKMX W HEOPTaHMYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHHH JKHBOM W HEXHBOW NPUPOIBI; YyIIIyOJeHHE
MPEJCTaBICHUN O MAaTepHAIbHOM EIMHCTBE MUPA;

3. OBlaJieHUEe OCHOBAaMH XWMHUYECKOH TPaMOTHOCTH: CHOCOOHOCTHIO aHAIM3UPOBaTh M OOBEKTUBHO OIICHWBATh JKU3HECHHBIC CHTYAIWH,
CBsI3aHHBIC C XMMHEH, HABBIKAMHU 0€3011aCHOTO 0OpaIlleHHs C BEIECTBAMHU, UCIOJIb3YEMBbIMU B TIOBCEAHEBHOM JKU3HU; YMEHHUEM aHAJIM3UPOBATh U
TUTAHUPOBATH YKOJIOTUYECKH OE30TaCHOE MTOBEICHHUE B IENAX COSPEKECHHUS 37J0POBbS U OKPYKAIOIIEH CpeJIbI;

4. dopMHUpOBaHME YMEHHUI YCTaHABIMBATH CBS3M MEXAY PpEAIbHO HAONIOJAeMbIMH XUMHUYECKUMH SBJICHUSIMU U IIPOLIECCAMU,
MPOUCXOSIIIMMUA B MHUKPOMHpPE, OOBSICHATH NMPHYMHBI MHOTO00Opa3usi BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT COCTaBa M CTPOCHHUS, a TaKKe
3aBHCUMOCTh IPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5. MpUOOpETEHHS OMBITA UCIIOIB30BAHUS PA3IMUHBIX METOIOB M3YUYCHHUs BEIIECTB; HAOIIOJACHUS 32 UX MPEBPAIICHUSIMU MTPH TPOBEICHUH
HECIJIOKHBIX XUMHUYECKUX IKCIIEPUMEHTOB C UCIIOIb30BaHUEM Ja00PAaTOPHOTO 000PYIOBaHUS U IPUOOPOB;

6. YMEHHE OKa3bIBaTh MEPBYIO TOMOIIL MPH OTPABICHUSAX, OXKOTaxX W JIPYTUX TpaBMaX, CBS3aHHBIX C BENICCTBAMHU U J1a0OpaTOPHBIM
o0opynoBaHUEM;

7. oBnazeHHe IpueMaMu paboThl ¢ HHGOPMAITUEH XUMUYECKOTO COJIepKaHUs, TIPEICTaBICHHON B pa3HO (hopme (B BUIEe TEKCTa, GOPMYII,
rpaduKoB, TaOJMYHBIX TAaHHBIX, CXeM, (hoTorpaduii u ap.)

8. co3maHne OCHOBBI Il (OPMHPOBAHUS HWHTEpPECca K PACIIMPEHUIO M YIIyOJICHHMI0 XWMHYECKHX 3HAHMH M BBIOOpPA XMUMHH Kak
npoUIBHOTO MpeaMeTa MpU MEepexoie Ha CTYNEeHb cpeaHero (MoJHoro) odmiero oOpa3oBaHus, a B JalbHEHIIEM M B KauecTBe c(epbl CBOE
poheCCHOHATTLHON IeATEILHOCTH;

9. ¢opmupoBaHUE NPEACTABICHUN O 3HAUYCHHUH XUMHUYECKOW HAyKH B PEIICHUU COBPEMEHHBIX HKOJIOTHUECKUX MPOOJIeM, B TOM YHCIE B
MPEIOTBPAIICHHH TEXHOTCHHBIX U KOJIOTUIECKHX KaTacTpog.



Conepxanue yueOHOro npeamera « XuMmsi»
8 kiaacc.

Pa3nes 1. OcHOBHBIC NOHATHSI XMMHHU (YPOBEHb AaTOMHO-MOJICKYJISIPHBIX NpeAcTaBJIeHUH)

[Ipeamer xumun. XuMus Kak 4acTb €CT€CTBO3HaHUs. BemlecTtBa u ux cpoiicTBa. YucTele BemiecTBa U cMecu. MeTobl MTO3HAHUSI B XUMHUH:
HabmroaeHue, skcriepuMenT. [Ipuemsl 6e30macHo paboTsl ¢ 000pyI0BaHKHEM U BenlecTBaMu. CTpOEHUE MJIaMEHU.

UYucteie BemiectBa U cMecu. CrocoObl OYMCTKM BEIIECTB: OTCTaMBaHUE, (DUIBTPOBAaHUE, BbIMApUMBAHUE, KPUCTAIIU3ALUSA, TUCTHILISIUS.
du3znyuecKrue U XUMUYECKUE SBJICHUS. XUMHUUYECKUE peakiuu. [Ipu3HaKku XUMUYECKUX PEAKIMI U yCIOBUSI BOSHUKHOBEHUS M TEUEHUSI XUMUYECKUX
peaKkuuid.

ATOMBI, MOJEKYTbl W HOHBI. BelecTBa MOJICKYISPHOTO M HEMOJIEKYJSIPHOTO cTpoeHus. Kpucrammmueckue u aMop(HBIE BeEIIECTBA.
Kpucrannnueckue pemeTku: MOHHAs, aTOMHasi U MoJIeKyJisipHas. [IpocTeie u ciioxkHbIe BemecTBa. XUMUYECKUN JIeMEHT. MeTauibl 1 HEMETaJlIb.
AtoMmHas eguHuna Maccbl. OTHOCUTENbHASL aTOMHAsi Macca.  SI3bIK XUMHH. 3HAKW XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Xumuuaeckue hopmynsl. OTHOCHTENbHAS MOJIEKYJIsipHas Macca. KauecTBEHHBIN M KOTMYECTBEHHBIM COCTaB BEIIECTBA. BBIYHMCICHHS IO XUMUYECKUM
dbopmynaM. MaccoBast OISl XUMHYECKOTO 3JIEMEHTA B CJIOKHOM BEIIECTBE.

BanenTtHocTh Xumuueckux 3yieMeHTOB. OrmpejieneHue BaJIEGHTHOCTH 3JIEMEHTOB Mo (opmynam OuHapHBIX coeauHeHuil. CocTaBieHHe
XUMHYECKHUX (GOpMYJT OMHAPHBIX COSTUHEHHIA 110 BAJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE y4€HHE. 3aKOH COXPaHEHMSI MacChl BemecTB. JKu3Hb U AestenbHocTh M.B. JIoMoHOCOBa. XuMHYECKHUE ypaBHEHUS.
THnbl XUMHUYECKUX PEAKIUM.

Kucnopon. Haxoxnenue B npupone. [lomydenne kucinopona B 1a00paTopuu M MPOMBIIUICHHOCTH. DU3HUYECKUE U XMMUYECKHE CBOMCTBA
kucinopona. ['openue. Okcuabl. [Ipumenenue kucnoponaa. Kpyrosopot kucnopoza B pupojie. O30H, ajuioTponus kuciopoaa. Bo3nyx u ero cocras.
3ammTa aTMOc(EepHOTO BO3/IyXa OT 3arpsi3HCHU.

Bonopon. Haxoxnenne B npupoze. [lomyuenne Bogopona B j1a00opaTopuy U NMPOMBIIUIEHHOCTH. DU3NYecKHe M XUMHUYECKHE CBOWCTBA
Boopoaa. Bogopon — BocctanoBUTEh. Mephl 6€30MacHOCTH Mpu paboTte ¢ BogopoaoM. [Ipumenenue Bogopoa.

Bona. Metozasl omnpeieneHusi cocTaBa BOJbl — aHAMM3 W CHHTe3. Du3nueckrue CBOWCTBAa BOABL. Boja B mpHpojae U CIOCOOBI €€ OYHMCTKH.
Abspanusi BoAbpl. XUMHUYECKHE cBOWCTBa Boabl. [Ipumenenue Boabl. Boma — pactBoputenb. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi JoJist
PacTBOPEHHOTO BEIIECTBA.

KonnuecTBennbie oTHomeHuss B xumuHu. KomndyecTBo BemiectBa. Moibs. MomsipHass macca. 3akoH ABoraapo. MoJsipHbIi 00beM Tra3oB.
OTtHOcuUTeNbHAS MIIOTHOCTH Ta30B. OOBEMHBIC OTHOIICHHSI TA30B IPU XUMHUECKUX PEaAKIIHSIX.

Baxneiimme kiaccbl HEOpraHMYeCKUx coenuHeHnid. OKcuapl: coctaB, kinaccudukamnus. OCHOBHBIC M KHUCIOTHBIC OKCHIbI. HomeHkmaTypa
okcu0B. du3nyeckre U XUMUYECKUE CBOMCTBA, MOJTYyYEHUE U TPUMEHEHHE OKCUJIOB.

IMaapoxcunpl. Knaccudukamus ruapokcunoB. OcHoBanus. Cocras. lllenoun u HepacTBopuMble ocHOBaHMs. HoMmenknaTypa. @usnueckue u
XMMHYECKHE CBOWCTBA OCHOBaHUH. Peakuus HelTpanuzanuu. [lonydenue u npuMeHeHre ocHOBaHUN. AM(OTEpHBIE OKCUIBI H THAPOKCUIBI.



Kucnotsl. Cocras. Knaccuduxanusa. Homenknarypa. @usndeckue 1 XUMUYECKHE CBOMCTBA KUCIIOT. BBITECHUTENBHBIN Psii METAJIIOB.

Comu. Cocras. Knaccudukanus. Homenkmarypa. @usndeckue cBorcTBa cojieii. PacTBopuMoCTh cosieli B Bojie. XMMHUYECKHE CBOMCTBA COJICH.
Crnioco6s1 nostyuenust coneil. [Ipumenenue comneil.

['eneTndeckast CBSI3b MEKy OCHOBHBIMU KJIACCAMHU HEOPTAaHUYECKUX COEAMHEHUM.

Pa3nen 2. [lepnoanyeckuii 3aK0H 1 MepuoANIecKas cucreMa xumuieckux 3j1eMeHToB /.. MenneneeBa. CTpoenne atoma.

[lepBbie MOMBITKH KJIacCU(DUKALIMY XUMHUYECKHUX AJIeMEHTOB. [IoHATHE 0 rpymnnax CXOAHBIX 31eMEHTOB. EcTecTBeHHbIE ceMelcTBa MIeTOUYHbIX
METaJUIOB U TajloreHoB. biaropoansie rasel. Ilepmomguueckuii 3akon [I.M.MenneneeBa. Ilepuoanueckas cucTeMa Kak €CTECTBEHHO — HAY4YHOE
KJaccupuKalusg XUMUYECKUX 3JieMeHToB. TaOnuuHas ¢opma MpencraBieHUs Kilaccu(UKAUM XUMHYECKUX 3yieMeHTOB. CTpykTypa TaOIuIlbI
«[lepuonnyeckas cucrema xumudeckux snemeHToB [I.M. MenpaeneeBa» (koporkas ¢opma): A- u b- rpynmsi, nepuoapl. Ou3nUecKkuil CMBICT
MOPSAIKOBOTO JIEMEHTa, HOMepa Meproia, HoMepa rpyIibl (11 3JIEMEHTOB A-TpyIn).

Crpoenue aToMa: sSiApoO U AIEKTpOHHAast 00010uka. COCTaB aTOMHBIX SiZiep: MPOTOHBI M HEUTPOHBI. M30TOoMmbI. 3apsi aTOMHOTO si/ipa, MacCOBOE
4HCII0, OTHOCUTENbHAs aToMHast Macca. CoBpeMeHHas (HOpMYIUPOBKA MOHITHS «XUMUYECKUN IIEMEHT.

OnexkTpoHHas 000JI0YKa aTOMa: TOHATHE 00 3HEPreTUYECKOM YPOBHE (JIEKTPOHHOM CIIO€), €r0 EMKOCTH. 3alIOJHEHUE AIIEKTPOHHBIX CI0EB Y
aTOMOB 3JIEMEHTOB IIEPBOT0 — TpeThero nepuoaos. CoBpeMeHHas popMyIupoBKa MEPHOJIUIECKOTO 3aKOHA.

3HaueHue nepuogudeckoro 3akoHa. Hayunsle noctmxenus [I.J. MenneneeBa: ncnpaBiieHne OTHOCUTEIbHBIX aTOMHBIX Macc, IIPEJICKa3aHue
CYILLIECTBOBAHUSI HEOTKPBITBIX JJIEMEHTOB, NEPECTAHOBKH XMMHYECKHUX 3JIEMEHTOB B Iepuoandeckoi cucreme. JKus3Hp u aestensHocTh JI.U.
Meneneesa.

Pa3nen 3. CtpoeHnue BemecTna.
DNEeKTPOOTPUIIATEIIPHOCTh XUMHUYECKUX 3JeMEHTOB. (OCHOBHBIC BHIIBI XUMHUYECKOW CBS3HM: KOBAJCHTHAs HEMOJSIpHAs, KOBaJCHTHAs
IOJIApHAsi, MOHHAs. BaJeHTHOCTh 2JIEMEHTOB B CBETE AIEKTPOHHOW Teopuu. CreneHb okucieHus. [IpaBuia ompeneneHus CTENEHEH OKUCIIEHHUS
AJIEMEHTOB.

9 kaacc.
Pa3nes 1. MHoroo6pa3ne XuMHYeCKHX peaKIuid.

Knaccupukanus XMMHYECKMX pEAKIMHA: peakUuu COEAMHEHUs, Pa3JokKEeHHs, 3aMelleHus, oOMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu. OKUCIUTENb, BOCCTAHOBUTEND, IIPOLIECCHl OKUCIEHUSI U BoccTaHOBNIEeHU. COCTaBlIeHNE YPaBHEHUN OKUCIIUTENBHO -BOCCTAHOBUTENIBHBIX
PEaKIMA ¢ IOMOLIbIO METOJIA AJEKTPOHHOTO OalaHca.

TennoBbie 3PPEeKTHl XUMUYECKUX PeaKkUuil. DK30TepMUYECKUE U SHAOTEPMHUYECKHE peakiuu. TepMoxuMudeckue ypaBHeHHs. Pacuersl mo
TEPMOXUMHUYECKUM YPABHECHHUSM.

CKOopoCTh XMMHUECKUX peaknil. @aKTOpbI, BIUSIOLUINE HA CKOPOCTh XUMHUYECKTX PEaKIUH. IIepBoHavanbHOE [IpeCTaBICHUE 0
KaTajause.

Oo6parumsbie peakuuu. [ToHsTHE 0 XMMUYECKOM paBHOBECHH.



XUMHUYECKUE PEaKIMU B BOJHBIX PACTBOpPAX. DJIEKTPOIUTHI U HedIeKTposuTbl. Monbl. KaTtuonel um aHuoHbl. ['miapaTHas teopus
PacTBOPOB. DJIEKTPOJIUTHYECKAS JTUCCOIMAIIAS KUCIOT, OCHOBAaHUH U coiyieid. Ciradble M CHIIbHBIC AJeKTPoJUThl. Crenenp nuccoruanuu. CTeneHb
aucconuanuu. Peakinmu MOHHOTO OOMEHa. YCJIOBHSI TEUEHHUs peakiuii MOHHOTO OOMEHa 0 KOHIa. XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKNX COCIWHEHUW B CBETE MPEICTaBICHUA OO0 SJIEKTPOJUTUYECKOW JUCCOIUAINUA M OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
[ToHsiTHE O THAPOIU3E COJIEH.

Pa3nen 2. Muoroo0pa3ue BeuecTs.

Hemeramnsl. [Manorensl. IlomoxeHne B mepHOAMYECKON CHUCTEME XMMHMYECKHMX 3JIEMEHTOB, CTPOEHME WX aTomoB. HaxoxneHue B
npupoje. Pu3nueckue U XMMHUYECKHE CBOMCTBA rajioreHoB. Iloydenue u npuMeHeHue rajaoreHoB. Xiop. Ousnyeckue U XMMUYECKUE CBOMCTBA
xjaopa. [Ipumenenne xmnopa. XmopoBoaoposd. Puszndeckue ceoricta. [lonydenue. ConstHHas kuciota u e€ conu. KauecTBeHHast peakiysi Ha XJI0pU/I-
HoHBL. Pacnio3HaBaHue XJIOPHUIOB, OPOMUIOB, HOAHUIOB.

Kucnopon u cepa. Ilonoxenue kucinopoaa u cepol B I[ICXD, ctpoenue ux aromoB. Cepa. Ammorponusi cepbl. PU3HMYECKHE U
xumuueckue cpoiicrBa. Haxoxnenue B npupose. [Ipumenenue cepsl. CepoBonopoa. CepoBoaoposHas KuciaoTa U ee conu. KauecTBeHHas peakuus
Ha cynbhua-uonsl. Oxcun cepol (IV). dusnyeckue n xumudeckue cpoiicta. [Ipumenenue. CepHucras kucioTa u ee coiau. KadecTBeHHast peakius
Ha cyiabdur-uonsl. Okcupn cepel (VI). Cepnast kucinora. XuMHYECKHE CBOWCTBA pPa30aBICHHOM M KOHLEHTPUPOBAHHON CEpHOW KHCIIOTHI
KauectBennast peakuusi Ha cynbdar-MOHbL. XHMMHYECKHE DPEaKIMH, JIeKallle B OCHOBE IOJIYYEHHS] CEPHOM KHCIOTHI B MPOMBIIUIEHHOCTH.
IIpuMeHeHne cepHOM KUCIIOTBI.

Azot u dochop. Iomoxxenne azora u docdopa B [ICXI, crpoenne ux aTroMoB. A30T, PU3NUECKHE U XUMUUYECKHE CBOMCTBA, MOJYyUYCHHUE U
npuMeHenne. KpyroBopot azora B mpupojae. AMMHAK: GU3NIECKUE U XUMUYECKUE CBOMCTBA, MOJIydeHre U puMeHenne. Comu aMMOHUS. A30THas
KHCJIOTa M ee CcBoucTBa. OKHCIUTEIbHBIE CBOWCTBA a30THON KHUCIOTHI. [lomydeHue a30THOM KHCIOTHI B JIAOOpAaTOpPUU. XUMHYECKUE PEaKIIuH,
JieXkalire B OCHOBE MOJTYYEHHUs a30THOM KUCIOTHI B MPOMBITUIEHHOCTU. [IpuMenenne a30THOM KucaoThl. Cou a30THOM KUCIOTHI U UX TPUMEHEHUE.
ABOTHBIC yIOOpEHHUS.

docdop. Amtorponus hocdopa. Pusznueckue u xummudeckue cBoictra dpocdopa. Oxcua gochopa (V). OprodochopHas KUCIOTa U €€ COJH.
docdopHbie y1oOpeHus.

VYranepon u xpemuuil. [lonoxenue yrnepoga u kpemuus B [ICX3, cTtpoenue ux atomoB. Yriepon. Amnorponus yriaepoaa. ®dusznueckue u
XUMHUYECKHUE CBOMCTBA yriepoaa. AfcopOrus. YrapHblid ra3, CBOWCTBA W (PU3MOJIOTHUYECKOE JEHCTBHE HA OPTaHM3M. YTJICKUCIBIA Ta3. YTOJIbHAs
KHCIIOTa U ee conn. KauecTBeHHBIE peakiuu Ha KapOoHaT-noHbL. KpyroBopot yriaepoaa B nmpupojae. OpraHudeckie COeAMHCHUS yTepo/a.

Kpemnunii. Oxcupn kpemuus (4). KpemaneBast kuciota u ee conu. Cmexno. []emenm.

Meramnbl. Ilonoxxenne meramioB B [ICXD JI.M.MengeneeBa, cTpoeHHMe HUX aTOMOB. Mertamnuyeckas cBsa3b. Dusnmyeckue cBoicTBa
MeTaJuIoB. Pssl akTHBHOCTH MeTa/uIoB. XMMHUYECKHE CBOMCTBA MeTauioB. O0mwme crocoObl moaydenust MetauioB. CruiaBel MeTauioB.  [llenounbie
MeTtasuibl. [1ooKeHne IEeI0YHbIX METAUIOB B IIEPUOJUYECKON CUCTEME, CTpOeHUE UX aroMoB. HaxoxneHue B npupone. Marnuii U KanbUui, UX
BaXkHeiIMe coequHeHus. JKecTKOCTh BOJIbI U CITOCOOBI €€ YCTPaHEHUS.



AmomMuHuii. IlonoxxeHne aaoMuHuUS B IEPUOIUYECKON CUCTEME, cTpoeHue ero aroma. Haxoxaenue B npupoze. dusnueckne U XuMuyeckue
CBOICTBa aMtOMUHUSA. AM(POTEPHOCTh OKCUAA U THJIPOKCH/IA AITFOMUHHSL.

Kenezo. Ilonoxenue xeneza B NEPUOAMUECKON CUCTEME, CTpoeHHME ero atoMa. Haxoxnenue B npupozae. dusnueckue U XUMHUYECKUE
CBOICTBA *kene3a. BakHelme coeTMHEHUS Kee3a: OKCUIbI, THAPOKCHIBI U coiu sxernesa (1) u sxkenesa (I11). KauecTBeHHBIE peakiiuu Ha HOHBI.

Pasznen 3. KpaTkuii 0030p BaxkHeHIIIMX OPraHu4YeCKUX BelIeCTB.

[Ipenmer opranmyeckoil xumuu. Heopranmdeckue M OpraHHYECKHE COEIMHEHHs. YTJIepoJ — OCHOBa >KM3HM Ha 3emuie. OcoOeHHOCTH
CTPOEHHUS aTOMa yIiIepoJa B OpPraHUYECKUX COCTUHEHUSX.

VYrneBonopoasl. IlpenenvHbie yriaeBogopoabl. MeraH, 3TaH, NpONaH — MOPOCTEHIINE MPEACTABUTEIN MPEACNIbHBIX YTIEBOAOPOIOB.
CtpykTypHBbIe (HOPMYJBI YTIIEBOIOPOJIOB. ["'OMOIOTHYECKUI psii MPEACIBHBIX YIIeBOAOPOI0B. ['oMonoru. dusnyeckne U XUMHUYECKUE CBOWCTBA
MpeAeNIbHBIX YIIIEBOIOPOI0B. Peakiinu ropenus u 3amenienus. Haxoxnenue B nmpupoie npeaesbHbIX yriieBoaopo1oB. [Ipumenenre Merana.

HenpenenbHbie yrieBoaopoibl. DTHICHOBBIN psif HEMPEACIbHBIX YIJIEBOAOPOI0B. DTUIEH. PU3NYECKHE U XUMUYECKUE CBOMCTBA ATUJICHA.

ALIeTHIIEHOBBIN Psii HETIPEAENbHBIX YIIeBOA0POo10B. AnietusieH. CBoiicTBa anetwieHa. [I[puMenenue anerusneHa.

[TpousBoaubie yriaeBomoponoB. Kparkuii 0030p opraHm4eckuX COEAMHEHUN: OJHOATOMHBIE CHUPTHI, KapOOHOBBIE KHUCIOTHI, CIIOKHBIE
3UPBIL, KUPBI, YTIEBObI, AMUHOKHUCIIOTHI, OeTKu. Posib GeTKOB B OpranusmMe.

[lonsiTHE O BBICOKOMOJIEKYJIAPHBIX BeliecTBax. CTPyKTypa MOJIMMEPOB: MOHOMED, MOJMMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALINH.
[HonuaTHiieH, NOJIUNPONUIIECH, TOAUBUHUIXIIOPU/I.

TemaTn4eckoe IVIAHUPOBAHHUE C YKA3aHUEM KOJIUIECTBA YaCOB, OTBCIACHHLIX HA OCBOCHHE IIpeaAMeETa (Rypca)

8 kaacc
Ne pazpena HaunmenoBanue pasnena (TeMsl) Monyns paboueii mporpaMMbl BOCTIUTAHHS Konnuectso N3 Hux W3 Hux
(TEMBI) «IIKOJIBHBIN yPOK» 4acoB KOHTPOJIb- [paKTA4eC-
HBIX padoT KX paboT
Pasznea 1. OcHOBHbIE NOHATHS XUMHUH (YPOBEHb ATOMHO- 51
MOJIEKYJISIPHBIX MIPeACTaBJIeHU)

Tema 1 | [lepBoHayanbHbIE XUMUYECKHE TIOHATHSL. [enb 3HaHui. Posib 0TEUECTBEHHBIX YUEHBIX B 20 1 2
cTaHOBJIeHUH Hayku xumun (M.B. JlomoHOCOB,
J.1. MenneneeB). MexayHapoaHbIN J€Hb
pacnpocTpaHeHus! TPaMOTHOCTH.




Tema 2 | Kucnopon. BceMupHblii 1eHb KHUCIIOPOA. 5
Tema 3 | Boxopon MexnyHapoaHbIi JEHB BOAOPOAA U 3
TOIUIMBHBIX 3JIEMEHTOB.
Tema 4 Bona. PactBopsl BceMupHbIii IeHb BOJBI. 7
Tema 5 | KonuuecTBeHHbIE OTHOLIEHUS B XUMUN Jenb poccuiickoil Hayku. Poiib oTeuecTBEHHBIX 5
YYEHBIX B CTAHOBJICHUU HAYKU XMUMUHU.
Tema 6 | OCHOBHBIE KJIACCHI HEOPraHUYECKUX COECINHEHUN MexayHapoIHbII J€Hb PACIPOCTPAHEHUS 11
rPAaMOTHOCTH.
Pa3nen 2. | Ilepuoguyecknii 3akoH u Ilepnoauyeckas cucrema 7
xuMuieckunx 3jaeMenToB I. U. MeHaeseeBa.
CTtpoeHue aToma.
Tema 7 | [lepuoanueckuii 3aKOH ¥ CTPOEHUE aTOMaA Jenp poccuiickoil Hayku. Bkiag poccuiickux 7
YUEHBIX B OTKPBITUE CTPOCHUS aTOMA.
8 derpans 1834 roga poauicst pycckuid
yu€nbiil JImutpuii IBanoBu4 Menaenees.
[ToMHMO OTKPBITHS BEIMYANUIIIETO TPUHIIUIIA
IPUPOJIBI - NEPUOAUUECKOTO 3aKOHA, 3TOT
Y4EHBIN BOIIET B UCTOPHUIO KAK BBIIAIOIIUICS
OO0IIeCTBEHHBI JIesITeNb, aBTOP 3HAMEHHUTOTO
y4eOHHMKA IO XUMHH.
Paznea 3. Crpoenne BemecTBa. XuUMHYECKAsl CBA3b. 7
Tema 8. | CrpoeHue BemecTBa. XuMU4ecKasi CBSI3b. Jenb poccuiickoil Hayku. Poiib oTeuecTBEHHBIX 7
YYEHBIX B CTAHOBJICHUM HAYKH XUMHUHU
[ToBTOpEeHHE M 0000IIIEHUE TIO KYpCY XUMHH 32 8 3
KJ1acc
Bcero yacos 68




9 kjaacc

Ne pazpena HaumeHnoBanue pasnena (TeMsl) Monyns paboueii mporpaMMbl BOCTIUTAHHS KonnuecTtso W3 Hux W3 Hux
(TeMBI) «IIxOoIBbHBIN YPOK» qacoB KOHTPOJIb- MMpaKTU4CC-
HBIX padoT KX paboT
Paznen 1. | MHoroo0pa3ue XuMHYeCKUX peakmuil 15

Tema 1 | Kiaccupukanusi XMuMHUUECKUX PEaKIIHi Jenp poccuiickoil Hayku. Posib oTedecTBEHHBIX 6 - 1
YUEHBIX B CTAHOBJICHUU HAYKH XUMUU

Tema 2 XUMHUYECKUE PEAKIIMU B BOJHBIX PACTBOPAX 19 dbeBpans 1859 roga poauiics mBeaCKUi 9 1 1
y4€HBIH, TaypeaT HOOETIEBCKOW MpeMUH
Csanrte Appenuyc. B ncropuro MupoBoi
HayKl AppeHHyc BoLIEN Oiaroaapsi CBOUM
paboTam B 00J1aCTH PaCTBOPOB: PE3yIbTATOM
3TUX paboT SBISLIACH TEOPHS
3JIEKTPOJIUTUYECKON JTUCCOIMAIUH,
00BSICHUBIIAS MHOTHE HETTOHSTHBIC SIBJICHHUS.

Pa3znesn 2 | MHoroo6pasue BemecTs 43

Tema 3 | Hemeramnsl ['asnorensl Jenb poccuiickoil Hayku. Poiib oTeuecTBEHHBIX 5 - 1
YUEHBIX B CTAHOBJIEHUU HAYKH XUMUU

Tema 4 | Kucnopon u cepa Jenb poccuiickoil Hayku. Posib oTedecTBEHHBIX 8 - 1
YUCHBIX B CTAHOBJICHUU HAYKH XUMUU

Tema 5 | Asot u dochop Jenb poccuniickoil Hayku. Posb oTeuecTBEHHBIX 9 - 1
YUEHBIX B CTAHOBJICHUU HAYKH XUMUU

Tema 6 | Yriepon u kpeMHUi Jenb poccuiickoid HayKu. Poib 0T€4eCTBEHHBIX 8 1 1
YUEHBIX B CTAHOBJIEHUU HAYKU XUMUU

Tema 7 | Metamisl Jenb poccuiickoil Hayku. Posib oTeuecTBEHHBIX 13 1 1

YUYCHBIX B CTAHOBJICHUW HAYKU XUMUU




Paznen 3 | Kparkuii 0030p BaskHeHIIIUX OpraHuYecKHX 9
BeLIeCTB
Tema 8 | Kparkuii 0630p BaXKHEHIIINX OPraHUIECKUX BEIIECTB Jenb poccuiickoid HayKu. Poib 0T€4ECTBEHHBIX 9
YYEHBIX B CTAHOBJICHUM HayKu Xxumuu. 310 ner
co aHs poxnaenus M.B JlomoHnocoBa.
6 dbeBpans 1861 roma poawncs Amutpuit
HukonaeBnu 3ennHcKkui, XMMHUK-OpraHuk. B
Nepuo/I epBOM MUPOBOM BOWHBI 3€TMHCKUHN
JUTS 3aLIUTHI OT XMMHUYECKOTO OPYKHSI
CKOHCTPYHMPOBAJ NEPBBIA B MUPE MPOTUBOTA3
[ToBTOpenue u 00001IeHNE 110 KypCy XUMUU 3a 9kitacc 1

Bcero yacos

68




