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INOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMuM Jj1s1 0OyJaromuXxcs 8§ KJIacCOB Ha YPOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHmus, IpelycMaTpUuBaroiias yriayoln¢HHOe U3ydeHHEe, COCTaBICHa Ha OCHOBe TpeboBanuii
K pe3ysibTaTaM OCBOEHHUS MPOrpaMM OCHOBHOIO 00IIero oopa3zoBaHUs MO Y4eOHOMY MPEAMETY
«Xumus» Ha yrayOin€HHOM YpOBHE, NpEICTaBICHHbIX B DenepaibHOM TIOCYJapCTBEHHOM
00pa3oBaTeNbHOM CTaHJIaPTE€ OCHOBHOI'O O0IEro oOpa3oBaHusl, ¢ yUETOM pacHpeeEHHbIX 110
KJlaccaM TMPOBEpseMbIX TPeOOBaHWI K pe3yibTaTaM OCBOCHHUS OCHOBHOHM 00pa3oBaTeinbHOMN
IpOrpaMMbl OCHOBHOT'O OOIIEr0 0Opa3oBaHUs, U AJIIEMEHTOB COJIEpXKaHUs, MPEACTABICHHBIX B
YHuBepcanbHoM Koaudukarope no xumun(onodpen peumiennem @YMO ot 12.04.2021 r. Ne
1/21), u Ha OCHOBE XapaKTEePUCTUKH IUIAHUPYEMBIX pE3yJIbTAaTOB JAYXOBHO-HPABCTBEHHOI'O
pa3BUTHSA, BOCIUTAHHWS W COIMAIU3AlMU OOYYArOIIUXCS, MpeICTaBIeHHOW B I[lpumepHoi
nporpamme BocruTaHus (omobpena pemennemM DPYMO ot 02.06.2020 r.). B mporpamme
oTpakeHbl ToNoKeHWss KoHnenmmu mpenonaBaHus y4eOHOrO mpeaMmera «XUMHS» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3ylOUIMX OCHOBHbBIC
0011e00pa3oBaTeIbHbIE IPOrPAMMBI.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEIMETA «XUMMUSI»

Bkiag yueOnoro npeamera «XuMHS» B JOCTHKEHHE IIeTICH OCHOBHOTO 001Ier0 00pa3oBaHuUs
00yCIIOBJIEH BO MHOTOM 3HAu€HHEM XHMHYECKOH HAyKH B TMO3HAHUM 3aKOHOB MPHUPOIBI, B
Pa3BUTHH IPOU3BOAUTEILHBIX CHII 001IecTBa, TeXHoIorui X X1 B. M3ydeHnne yaeOHOTO peamera
«XuMHs» Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHHs OPHUEHTHPOBAHO Ha OOMIEKYIbTYPHYIO
MOJArOTOBKY, HEOOXOIUMYIO [UIsl BbIPAOOTKM MHMPOBO33PEHUYECKMX OPHEHTUPOB, pPa3BUTUS
MHTEJJICKTYaJIbHBIX CIHOCOOHOCTEH M MHTEPECOB MOIPOCTKOB, HAa MPOJOJDKEHHE OOydeHUs Ha
YPOBHE CPEIHET0 00IIero 00pa3oBaHMsL.

3HaHUA, YCBOGHHBIE MPH HM3YyYEHHH Y4YeOHOro mpeamera «XHUMHs», CIy:KaT OCHOBOM s
(GopMUpPOBaHHS MHUPOBO33PEHHUSI MOJIOJOIO YEJIOBEKA, €ro IpPEICTaBICHUM O MaTepHalbHOM
€MHCTBE MUPA; BAXKHYIO POJIb UTPAIOT POpMHUpPYyEMble XUMHUEH MTPEICTABICHUS O IPEBPAIICHUAX
SHEPTUU U BEIIECTB B MPUPOJIE, O MyTAX PEIICHHS IIT00aTBHBIX MTPOOJIEM YCTOHYUBOTO Pa3BUTHUS
— CBIPBEBOM, IHEPreTUYECKOM, MPOJOBOJILCTBEHHON MpoOIeM, MPOOIEMBbl 3KOIOTUYECKOM
Oe3zomacHOCTH, MpoOsieM 3ApaBooxpaHeHus. KiroueBas pojib XMMHUM BO  MHOXECTBE
WHHOBAIIMOHHBIX TeXHOJIOTUHA XXI B., B TOM UHCIIE U CBSI3aHHBIX C OXPAHOH 310POBBS YEIOBEKA,
CYILIECTBEHHO MOBBICHJIA 3HAYUMOCTh U BOCTPEOOBAaHHOCTh XMMUUYECKOTO 00Pa30BaHHUS.

Xumuueckoe o0pa3oBaHUe B CTPYKTYpe OCHOBHOTO 001Iero oOpa3oBaHus siBJIsSETCs 0a30BbIM
10 OTHOILIEHUIO K CUCTEME O0IEero XuMU4ecKkoro oopazopanus. [103Tomy Ha cOOTBETCTBYIOLIEM
€My YpOBHE OHO peaJu3yeT NpHUCYIHe OOIIeMy XMMHUYECKOMY OOpa30BaHUIO KIIOUEBbIE
LIEHHOCTH, KOTOpbIE€ OTpa)kaloT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE U HWHIUBUAYaJIbHbBIE
MOTPEOHOCTH.

N3yuenne ydyeOHoro mpenmMera «Xumusi»: 1) cnocoOCTByeT peanu3aluy BO3MOXKHOCTEH JUis
caMOpa3BUTHA U  (OPMUPOBAHHUS KyJAbTYPbl JIMYHOCTH IOAPOCTKOB, HX OOwmed U
(GyHKIIMOHAIBHOW TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B (D)OPMHUPOBAHHME MBIILIEHUS U TBOPUYECKUX
CHOCOOHOCTEH  MOAPOCTKOB, HABBIKOB HMX CaMOCTOSATENbHOM y4eOHOW  JesTeIbHOCTH,
AKCIIEPUMEHTAIbHBIX U UCCIIEA0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B IOBCETHEBHOM KU3HHU,
TaK U B MPO(eCCUOHANBHON eATeIbHOCTH; 3) 3HAKOMUT CO CHeln(UKOI HAydHOTO MBIIIJICHHUS,
3aKJ1a/IbIBA€T OCHOBBI MPEJCTABICHUN O €IUHCTBE MPHUPOJBI U YEJIOBEKA, SIBISIETCA KIHOYEBBIM
3TaroM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH IMOJIPOCTKOB; 4) crocoOCTByeT
(OpMHUPOBAHHIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAyYHbIM 3HAHHSIM, K MpHUpOJE, K
4eJI0BEKY, BHOCUT CBOM BKJIA/l B DKOJIOTHUECKOE 00pa30BaHUE MOIPOCTKOB.

Hazpannble HampaBieHHs B OOyYE€HHUU XHMHUHU OOECIEUMBAIOTCSA CHEHU(PUKON copepikaHus
IpeIMeTa, KOTOPBIM SIBIAETCS NEAArornyecky aJalTUPOBAHHBIM OTPAKEHUEM OIPENEIEHHOIO
JTana pa3BUTUS XUMHH.

VYrayO6néHHblii Kypc XUMHHM OCHOBHOHM HIKOJIBI OPUEHTHPOBAH HAa OCBOEHHE OOYUYarOIIMMUCS
CUCTEMBbl  TMEpPBOHAYAJIBHBIX  TMOHATUH  XMMHUH, OCHOB  HEOPraHMYECKOM  XHMHUH,



OCHOBOITOJIATAIONINX MPEJICTaBICHUNA OOLIEH XMMUU U OTHENbHBIX 3HAYMMBIX TOHSATHH
OPraHNYEeCKON XUMHH.

CrpykTypa comepkaHusi mpeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO MOJXO/a K €ro
n3ydyeHuro. CoJepkaHue CaaraeTcsi U3 CUCTEMBbI IOHATUNA O XUMHUYECKOM AJIEMEHTE U BELLIECTBE U
CHCTEMBI MOHATUH O XUMHUYECKOW peakuuu. OOe 3TH CHUCTeMbl OPraHU30BAHBI MO MPHHLUIY
MIOCJIEIOBATEIbHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKHUX IIPEACTaBICHUN Pa3HOIo
YPOBHS: aTOMHO-MOJIEKYJISIPHOM TEOpUU KaK OCHOBBI BCEro ecrecTBO3HaHus, Ileproauueckoro
3akoHa /I. I. MeHneneeBa Kak OCHOBHOI'O 3aKOHAa XHMMHH, YYEHHS O CTPOEHUM aroMa u
XUMHUYECKOH CBSI3H, IPEACTABICHUI 00 3JIEKTPOJIUTHUECKOM TMCCOLMALIMNU BELLIECTB B pacTBOpaXx,
0 XMMHMYECKON KHMHETHKE W TEepMOJMHAMHKE. B OCHOBY TEOpPETHMYECKUX 3HAHUU MOJOKEHBI
AIMIIMPUYECKU TOJTy4YeHHBIEe (hakThl. TeopeTndyeckue 3HaHUS PAa3BHBAIOTCS MOCIEIOBATEIBHO OT
OJIHOTO YPOBHS K JpyroMy U OOECHEYMBAIOT YYEHHKAM BO3MOXKHOCTb OOBACHATH U
IPOTHO3UPOBATh CBOICTBA, CTPOCHHUE M OOJACTH MPAKTHUYECKOTO MPUMEHEHHS M3Y4aeMBbIX
BEILECTB.

OcBoeHue copepkaHMsI Kypca INPOUCXOJUT C NPUBICUYEHUEM 3HAHWN W3 paHEE M3YUYEHHBIX
y4aeOHbIX mpeameToB: «Okpyxaromuid Mupy, «buonorus», «Puszukay, «MareMaTukay,
«["eorpadusy, «Texnonorus», «cropus».

HEJIN U3YUEHUSA YYEBHOTI'O IPEIMETA «XUMUWUS»

Pabouas nmporpamma 0CHOBHOTO 001Iero 00pa3oBaHus Mo MpeaMeTy «XuMHUsD» (YTriayOIEHHBIN
YpOBEHb) OPHEHTHPOBaHA Ha COXpaHEeHUE (yHIAAMEHTAJIbHOTO XapakTepa oOOpa3oBaHMs,
crenupuKkd yaeOHOTO TpeaIMeTa H 00eCIeYCHHE YCIICITHOTO O0YUCHHS Ha CIICIYIOIIEM YPOBHE
oOpa3oBanusi. B pabodueil mnporpamme peanusyercss pas3BUBaOlas U IMpaKTUYecKas
HAIpaBJICHHOCTh OOY4YEeHUs XMMUH, IudepeHnranns o0ydeHns, BKIOYaomas npouibHyo
MOJATOTOBKY OOyYalomMxcs U TMOCJIEIyIollee CaMOONpeeieHne B BbIOOpe HampaBlieHUs
00y4eHHs B TPOPIIBHBIX KJIACCAX.

YrnyOnéHHoe W3y4eHHEe XHUMHUHU CIOCOOCTBYET pealu3aluu 33aAad MpodeccHoHaNbHOM
OpUEHTAllMM W HaIlpaBJICHO HA IMPEJOCTaBIECHUE BO3MOXXHOCTH KaXXJIOMY OOydaromeMycs
MPOSBUTH CBOU HHTEJUIEKTyallbHbIE M TBOPYECKHE CIOCOOHOCTH MPU H3YYEHUU Y4eOHOTO
npeaMeTa, HEOOXOJHMMBIC JUIS  TIPOJOJDKEHUsS O00pa3oBaHUS W JajbHEHIICH TPYHOBOMN
JIesTeNIbHOCTH B cdepax, ompeaenéHHpix CrTparerueil Hay4yHO-TEXHOJOTHYECKOTO Pa3BUTHUA
Poccuiickoit @enepanuu.

OOpasoBarenbHble (YHKLIHUU IpeaMeTa «XUMHs», W3yd4aeMoro Ha YriayOJIEHHOM YpOBHE,
peanusyroTcs B Ipolecce (pOpMUPOBAaHUS 3HAHMI OCHOB XMMHYECKOW HAayKH Kak oOiactu
COBPEMEHHOI0 €CTECTBO3HAHWS, HAyYHONW OCHOBBI IIHPOKOIO CIEKTpa COBPEMEHHBIX
TEXHOJIOTHI, 00JIaCTH NPAKTHYECKOM JESATENIbHOCTH YeJIOBeKa M OJIHOTO U3 KOMIIOHEHTOB
MHUpPOBOW KyJIbTypbl. 3ajaya NpeAMETa COCTOUT HE TOJIbKO B (OPMUPOBAHMHM CHUCTEMBI
XUMUYECKUX 3HAaHUM — BaXXHEUITUX (PAKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHHM,
JOCTYIHBIX 0000IEHNI T MUPOBO33PEHUECKOTO XapaKTepa, si3blka HayKH, HO M B MPUOOIEHUH K
HayyHbIM METOJIaM MO3HAHMUS NPU U3YYEHUU BEIIECTB M XMUMHUYECKHUX pEaKlMi, a Takxke B
(GopMHpOBaHMM M pa3BUTUHM [103HABATEJIbHBIX YMEHUH M CIOCOOOB JAEATENBHOCTH U HX
NPUMEHEHUH B y4yeOHO-NO3HABAaTEIIbHOM M  y4eOHO-HMCCIIENOBATENIbCKOW  JESITENbHOCTH,
OCBOCHMEM IPaBUJI 0€30IaCHOTO OOpAIlIEeHUs C BEIIECTBAMU B MOBCEIHEBHON *HU3HH. O0yueHne
YMEHMIO YYUTHCS U TIPOAOJIKAaTh CBOE 00pa3oBaHHE CaMOCTOSITENbHO CTAHOBUTCS OJHOW U3
BOXHEHIINX QYHKIMI yueOHOTO MpenMmerTa.

enu u3yuyeHus mpenMera B MPOTrpaMMe OTPa)KalOT COBPEMEHHbIE NMPUOPHUTETHI B CUCTEME
OCHOBHOTO 0011ero oOpa30BaHUS: HANpPaBICHHOCTh OOYYEHHs Ha Pa3BUTHE M CaMOpPa3BUTHE
JUYHOCTH, (popMHUpOBaHHE €€ UHTEIJIEKTa U 0011el KyJIbTYpHI.

Lenu nzyuenust yueGHoOro npeamera «XuMus» B 8 Kiacce Ha YriayOIEHHOM YpPOBHE COCTOSIT B
CJIEIYIOIIEM:

o  ®opMHpOBaHNE UHTEIIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM000Opa30BaHUIo,

COTPYJIHUYECTBY, CAMOCTOATEILHOMY IMPUHSATHUIO PEILIEHUH, CIIOCOOHOM aJanTUPOBATHCS K

OBICTPOMEHSIOIIHUMCS YCIIOBUSM JKU3HHU;



(bopMHpOBaHKE CHCTEMBI XMMUYECKHUX 3HAHNH KaK KOMIIOHEHTAa €CTECTBEHHO-HAyYHOU
KapTUHBI MUPA, KAaK OCHOBBI JUIsl TOHUMAaHUsI XUMHUYECKON CTOPOHBI SIBJIEHUI OKPYKAIOLIETO
MHpa; OCBOEHHE A3bIKa HAYKU;
IPUOOLICHNE YUALTUXCS K CAMOCTOSITEIbHON TI03HABATENbHON U MCCIIE0BATENIbCKOM
JeSTeIbHOCTH, K HAYYHBIM METOAAaM MO3HAHUs, JOPMUPOBAHUE MOTUBALIMHU U PA3BUTHE
CIOCOOHOCTEN K N3YUYEHUIO XUMUH;
(dbopmupoBanue o01mel PyHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHOU I'PAaMOTHOCTH, B TOM YHCIIE
YMEHUI 00BACHATH U OLIEHUBATh SBJICHUS OKPYKAIOLIEr0 MUPA, UCIIOJIb3YsI 3HAHUS U OIIBIT,
MOJTy4YCHHBIE TPU U3YYECHUH XUMHUH, IPUMEHATh UX MPHU PEIICHUH TPOOJIeM B IIOBCEIHEBHON
KHU3HU U TPYJOBOH J1€ATEIILHOCTH;
pa3BuTHE y 00yUaIOMIMXCsl HHTEpeca K U3YUYEHUI0 XUMHUH U cepam IesITeIbHOCTH,
CBSI3aHHBIM C XMMMEN, MOTHBALIUS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOGUIIs U
HaIpPaBJICHHOCTH JalbHEHIIEr0 00yUeHNUS;
OCO3HaHME LICHHOCTH XUMHUYECKUX 3HAHUHN B )KU3HU UE€JIOBEKA; MIOBBILIEHUE YPOBHS
9KOJIOTUYECKOM KYJIbTYpbI, HEPUATHE IEUCTBUM, IPUHOCALIMX BPeJl OKPYKAIOIIEH Cpee U
37I0pOBBIO JIIOJICH;
npuoOpeTeHne 00yJaroIIMMHUCS OTIbITa CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIMH), HEOOXOMMBIX AJISl PA3JIMUHBIX BUJIOB JESTEIBHOCTH.
MECTO YYEBHOT' O IPEJMETA «XUMMWS» B YYHEBHOM IIVIAHE
B cucreme ocHOBHOro 00111er0 00pa30BaHUs XUMHUS ABJIsETCS 0053aTEIbHBIM y4E€OHbBIM
IIPEIMETOM, KOTOPBI BXOJIUT B COCTaB IIpeIMETHON 00sacTi «EcTecTBEHHO-HaYyYHbIE
HOPEIMETBD.
Y4eOHBIM IIAaHOM Ha W3yYeHHE XMMHHU Ha YIITyOJIEHHOM YPOBHE B § KJIacce MOKET ObITh
otBezeHo 1o 102 1 (3 u B Hexento) wim 136 4 (4 4 B HEIEN0), T.€. 2 4 B HEJIEIIO 3a CUET
obs3arenbHoi yactu OOIT OO0 u 1—2 v 3a cuér wactu OOIT OO0, hopmupyemoii
Y4aCTHHKAaMU 00pa30BaTeIbHbIX OTHOIIECHUH.
COAEPXAHME YYEBHOI'O IIPEJMETA

IlepBoHayajibHbIe XUMHYECKHE MOHATHS

Xumusa — eadxcnas obracmvs ecmecmeo3HAHUs U NPAKMUYECKOU O0esimelbHOCMU Yel08eKd.
Ilpeomem xumuu. Pons xumuu 6 scusnu yenosexa. Kpatkue cBeieHUs 00 UCTOPUH BOSHUKHOBEHUS
U Pa3BUTHS XMMHUU. XUMHUS B cucTeMe HayK. Tena u BemiectBa. @u3znyeckue M XUMHUYECKUE
CBOICTBA BELECTB. ArperaTHble COCTOSIHUS BELIECTB.

[loHsiTHE O TEOPETUYECKUX M AMIMPUYECKUX METOAAX IMO3HAHUS B €CTECTBEHHBIX HAyKaX.
[IpencraBiaeHrs O HaydyHOM MO3HAHMU HAa AMIMPHYECKOM YpOBHE: HaOIIO/IeHHE, U3MEpEHHe,
HKCIIEPUMEHT, MOJEJIMPOBAHNE, BBHIYMCIECHUE; HAa TEOPETUYECKOM YpPOBHE: HayudHble (aKThl,
npobiema, TUIIoTe3a, Teopus, 3aKOH. SI3bIk XumMun. McTouHnKN XUMU4ecKkoil nH(popMaIHH.

[Tonsitue o Meromax pabOTHI ¢ XMUMHYECKUMHU BemiecTBaMu. OOOpynOBaHHME MHIKOJIBHOM
xuMuyeckoi nadopatopuu. [IpaBuna 6e3o0macHOro oOpaiieHus ¢ BeIecTBaMU U JIAOOpaTOPHBIM
000pyTIOBaHUEM.

Yuctele BenecTBa U cMecH. [IpupoaHbie cMecH: BO3AyX, IPUPOIHBIN ra3, HeTh, IPUPOTHBIE
BO/Ibl, TOPHBIE TOPO/IbI U MUHEPAJBL. [IOHATHE O TOMOTE€HHBIX M reTepOreHHbIX cMecsX. CrocoObl
pazneneHus cmecel. O4ncTKa BEIIECTB.

JdemMoHcTpanuu
1. JJaboparopHoe 00opy10BaHUE.

2. Paznu4uHble BUIBI XUMUYECKOU MOCYIBI.

3. O0Opa31ibl BENIECTB.

4. CriocoOsbI pazaenenus cMecet (pribTpoBaHue, BEIapUBaHUE, JUCTHILIAIINS,
xpomarorpadus).

JlaGopaTropHble U MpaKkTHYecKue padoThl

Jlabopamopnvie onvimol
1. U3ydeHue u onvcanue GU3NYECKUX CBOMCTB 00Pa3I[0B HEOPraHMUECKHUX BEIIECTB.

2. Nzydyenue ciocoOOB pa3/enieHus cMecel (C TOMOIIbIO MarHuTa).



IIpaxmuueckue pabomul
Ne 1. IIpaBuna paGoTsl B 1aGOpaTOpuu ¥ MPUEMBI OOpaIICHUS C JIA00PaTOPHBIM
000pyI0BaHUEM.

Ne 2. Pa3nenenne cMmeceit (Ha mpuMepe OYMCTKH MTOBAPEHHOM COJIN).

Bewecmea u xumuueckue peaxyuu. ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThl. CHMBOJIBI
XUMHYECKHX 3JeMeHTOB. [IpocThie u crokHble BemiecTBa. Metamibl U HemeTauibl. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI.

Xumuyeckasi ¢popmyia. BaneHTHOCT aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OnpesiesieHre BaJICHTHOCTH 3JIEMEHTOB 110 (hopMyiiaM OMHAPHBIX COCTUHEHUI
U cocTaBieHue GopMysl OMHAPHBIX COCAMHEHUN MO BAJIEHTHOCTH 3JIeMEHTOB. OTHOCHUTEIbHAs
aToMHas Macca. OTHOCUTENIbHAsL MOJIEKYJISIpHAs Macca. MaccoBasi 10J11 XUMHUYECKOTO AJIEMEHTA
B coenquHeHuu. Haxoxaenue npocreiiiieit popmysibl BEIecTBa O MACCOBBIM JIOJISIM AJIEMEHTOB.

KomunuectBo BemectBa. Monb. MoisipHas macca. B3auMocCBs3b KOJIMYECTBA, MAacChl U 4KCIIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€Tel mo ¢opmynaM XUMUYECKUX coelnHeHu. MonspHas
Macca CMecH BellecTB. MousibHas 10J11 XMMUYECKOTO 3J€MEHTa B coeluHeHuu. Haxoxnenue
npocrteiiien (opMyIibl BelecTBa HOMOJIBHBIM J0JISIM 3JIEMEHTOB.

dusnyeckue M XUMHUYECKUE SBJICHUS. XUMHUYECKass peakiuss U €€ INpU3HAKU. YCIOBUA
MPOTEKAaHUS XUMHUYECKHUX PeaKIiil. 3aKOH COXPAHEHHUs MaCChl BEIIECTB. ATOMHO-MOJIEKYJIsIpHAs
teopus. XKusns u nesrenbHocts M. B. JIomoHocoBa. Xumuueckue ypaBHeHUs. THIIBI XUMUYECKHUX
peakuuil (COeOMHEHMs, pa3JOKEHUs, 3aMelleHus, oOmeHa). Pacu€rel Mo XUMHYECKUM
YPaBHEHUSIM.

OKcnepumenmanvrHoe usydeHue eeujecme u seieHul. 3HaKOMCTBO C XMMHYECKON MOCYIOM, €
npaBuUiIaMy paboTHI B JIAOOPATOPUH U MPHUEMaMU OOpaIICHUs ¢ JTa00OPaTOPHBIM 000PYI0OBAHUEM;
M3YYEHUE U oNHcaHue (PU3NUEeCKUX CBOMCTB 00pa3lloB HEOPTaHHMUECKUX BEIIECTB — METAJUIOB U
HEMETAJJIOB; HaOoeHne GU3NIecKuX (TUTaBJICHHE BOCKA, TastHUE JIbJIa, pacCTUpaHue caxapa B
CTYIIKe, KUTICHHE ¥ KOHJEHCAIUS BOJAbI) U XUMHUECKUX (TOpEHUE CBEYH, MPOKaIMBAaHUE MEIHOM
IIPOBOJIOKH, B3aUMOJEHCTBUE COJIbI UM MEJIA C COJITHOM KUCIIOTOW) SIBJICHMI; 03HAKOMJICHHUE C
oOpa3laMu BEIIeCTB KOJUYECTBOM | MoIb; HAOIIOJEHIE W ONMCAHUE MPU3HAKOB MPOTEKAHUS
XUMHUYECKMX peaklMi (pa3jloKeHHEe caxapa, B3aMMOJEHCTBHE CEpPHOM KHUCIOTHI C XJIOPUAOM
Oapusi, moiydeHue u pasioxkeHue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICHCTBUE
kene3a ¢ pactBopoMm cosiu Mmenu (I1)); mzydeHue crocoOOB paszzenieHust cMeceil (C MOMOIIbIO
Maraurta, GuIbTPOBaHKE, BhIApUBAHUE, TUCTUILIALNSA, XpoMaTorpadus), MPoBeIeHUE OUYUCTKU
MOBapEHHOM CojM; HaOJIOJAEHHE U ONMUCAHHE OIBITOB, WIUIIOCTPUPYIOMIUX 3aKOH COXpPaHEHUS
MAacCBhl.

JdemMoHcTpanuu
1. ®uznyeckue siBIeHUS (pacTUpaHUE caxapa B CTyIKe, KUIIEHUE M KOHJEHCAIIUSI BOJBI U T. 11.).
2. Xumudeckue siBlieHus (pa3oKeHne caxapa, B3auMOJICHCTBUE Keje3a C CEPOH,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapusi, MOTydeHUE U Pa3IoKeHUE THAPOKCUIA
meau(Il), B3aumoneiicTBue xenesa ¢ pactBopoM conu meau(ll), B3aumonelicTBre coabl U
MeJia ¢ COJISTHOM KHUCIOTOM).

3. OGpa3iibl BEHIECTB KOJIUYECTBOM 1 MOJIb.
4. OnbITHI, WILTIOCTPUPYIOIINE 3aKOH COXPAHEHUS MACCHI.

JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI

Jlabopamopnvie onvimol
1. O3nakomMiieHre ¢ oOpa3iaMu MPOCTHIX (METAIUIOB U HEMETAJVIOB) M CJIOKHBIX BEIIIECTB.

2. Habmonenue ¢pusnyeckux (IU1aBlieHHEe BOCKA, TasHUE JIbJIa) U XUMHUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBaHUE MEIHOM MPOBOJIOKH) SBJICHUH.
3. Habnronenue u onrcanne MpU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUi pa3HbIX THUIIOB.
4. HaGnroieHre U ONKMCaHUE OMBITOB, WILTIOCTPUPYIOIINX 3aKOH COXPaHEHUS MacChl.
5. O3HaKOMJIEHHE C MOJIEISIMU ATOMOB U MOJIEKYIL.
Boruncienus



— OTHOCHUTEJIBHOW MOJIEKYJISIPHOM MAaCChl BEUIECTB, MOJIIPHOW MAacChl, MacChl BELECTB U
KOJIMYECTBA BEIIECTBA;

— MacCOBOM JI0JIM XMMHUYECKOT0 3JIEMEHTA 10 (OPMYJIe COSAMHEHUS;

— npocreiiei popmysbl BEIecTBa 0 MaCCOBBIM UM MOJILHBIM JIOJISIM 3JIEMEHTOB;

— I10 YPaBHEHUSIM XUMUYECKOW PEAKIIMH: KOJIMYECTBA BELLIECTBA, MACCHI 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE PEAr€HTOB WM MPOAYKTOB PEAKIINU

BaHeiimue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Ilpeocmasnenus o eazax. Bo3gyx — cmech ra3zoB. CoctaB Bo3ayxa. [loHsTue o razax. 3akoH
ABoraapo. MomsapHbslii 00€M ra3oB. OTHOcHTENbHAs IUIOTHOCTH ra3oB. OnpeznencHue
OTHOCHUTEJIbHOI MOJIEKYJISIPHON MaccChl ra3000pa3HOro BELIECTBA [0 U3BECTHOW OTHOCUTEIHHOU
wI0THOCTU. OOBEMHBIE OTHOIIEHUS Ta30B MPH XUMUYECKUX PEaKIUsIX.

Kucnopoo — snemeHt u npoctoe BemiectBo. Haxoxaenue kucnopoza B npupoe, husndeckue
U XMUMHYECKHE CBOMCTBA (peakuuu ropeHust u okucieHus). IIporecchl OKHUCIEHUS B KUBOU
npupone. Oxcupsl. [Ipumenenue kucinopoaa. CriocoObl MOTyYeHHs KUCIOPOa B 1a0OpaTOPUU U
npoMelnuieHHOCTH. [lonsitue o karanusatope. KpyroBopor kucnopoga B npupone. O30H —
ajoTpornHas MouduKanus Kkuciaopoaa. O30HOBbIH €O, €ro 3HaYEHHE /1715 dKUBBIX OPraHU3MOB.
Pazpymenune 030HOBOTO CIIOSI.

TemnoBoit >PdexT XUMHUECKOH peakiuu, TEPMOXUMUYECKHUE YpaBHEHUS, OJK30- H
sHAOTEpMUYECKUE peakuuu. TomnuBo. Mcrnonp3oBaHue yrisi U MeTaHa B KayecTBE TOILIMBA.
3arpsizuenue Bo3ayxa. [lonstue o mapaukoBom s dexre.

JdemMoHcTpanuu
1. KauecTBeHHOE OompesiesieHne KUCI0pOo1a MPU NOMOLIM TJICHOLIEH JIYYHMHKH.

2. KonuuecTBeHHOE ONPEEIIEHNE COEPKaHUs KUCIOPOa B BO3AYXE.

3. [lomyuenue, cobupanue U U3y4eHHE CBOMCTB KUCIOPOA.

4. HaGnroieHre B3aMMOJEMCTBYSI BEILIECTB C KUCIOPOJAOM U YCIOBUM BOBHUKHOBEHHUS U
MpPEKpaICHUS] TOPEHUS.

JlaGopaTopHble U IpaKTHYeCKHEe PAdOTHI

Jlabopamopuwiii onvim

1. O3nakomsieHue ¢ oOpa3iaMu OKCHAOB U ONTUCAHUE UX CBOMCTB.

IIpaxmuueckas paboma

Ne 3. Tlonyuyenue u coOupaHue KMUCIOPOa, U3yYEHHUE €T0 CBOWCTB.

Boeruncienus
— 00b€Ma, KOJIMYEeCTBA BEILIECTBA ra3a [0 U3BECTHOMY €r0 KOJIMYECTBY BELIECTBA, 00BEMY;

— OTHOCHTENBHOM TUIOTHOCTH T'a30B;

— OTHOCHUTEIBbHOW MOJIEKYJISIPHOM MACChI ra3a o U3BECTHOW OTHOCUTENIBHOW INIOTHOCTH;
— 00BEMOB Ta30B M0 YPABHEHUIO XUMUYECKOM peakinu;

— I10 YpaBHEHUSIM XUMUYECKOW peaKkIMu: KOJIMYECTBA BEIIECTBA, 00bEMa, MaCCHhI 110
U3BECTHOMY KOJIMYECTBY BEILIECTBA, 00bEMY, Macce peareHTOB WM MPOAYKTOB PEAKIIUU

Booopoo — snemenT u npocroe BemectBo. HaxoxaeHnue Bogoponaa B npupoje, Gpusnueckue u
XMMHUYECKHE CBOICTBA, MPHUMEHEHHE, CHocoObl nosyyeHus. [loHATHE O KHUCIOTaX M COJISX.
Hcnonbp30BaHre BOOPOa B KaU€CTBE TOILJIMBA.

JdemoncTpanuu
1. [Toryuenue, cobrpanue 1 pacrio3HaBaHHE BOJOPO/IA.

2. I'openue Bogopona.
3. B3aumogeiictBue Bogopoa ¢ okcuom meau(1l).

JlabopaTopHble U IpaKTHYeCKHe PadoThl

Jlabopamopnwiii onvim

B3aumoneicTBue KUCIoT ¢ MeTallIaMu.

Ilpaxmuueckas paboma

Ne 4. Tlonryuenue u cobupanue BOJI0poJ1a, U3y4eHUE €0 CBOUCTB.

Boruncienus



— 00BEMa, KOTMYECTBA BELIECTBA I'a3a IO U3BECTHOMY €0 KOJMUYECTBY BEIIECTBA UIH 00BEMY;
— 00BEMOB T'a30B 10 YPAaBHEHUIO XUMUYECKON PEaKINH;

— M0 ypaBHEHUSAM XMMUYECKOH peaKIiy: KOJIMYeCTBa BEIIeCcTBa, 00bEMa, MacChl 1Mo
M3BECTHOMY KOJHMUYECTBY BEIIECTBAa, 00bEMY, Macce peareHTOB WU MPOAYKTOB PEeaKINH

Booa. ®usunueckue csoiictBa Boabl. Boxa kak pactBoputenb. PactBopsl. HachbleHHble u
HEHACBIIICHHbIE pacTBOpPbl. PacTBopumocTh BemiecTB B Boje. DakTopsl, BIUAOIIME HA
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemiecTB. CrocoObl BBIPAKEHHUS KOHLEHTPALMH
PacTBOPOB: MaccoBas J0JIs1 pACTBOPEHHOTO BEIIECTBA, MOJISIPHASI KOHLIEHTpauus. Posb pacTBOpoB
B IIPUPOJIE U B )KU3HU UEIIOBEKA.

Xumuyeckue cBoiictBa BojAbl. [lonste o006 ocHoBanusx. [loHsTHE 00 HHAMKATOpPAX.
KpyroBopot Bojibl B ipupoe. 3arpsi3HEHUE TPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOAHBIX BOI.

JdemoHcTpauuu
1. D5eKTpOaU3 BOJIbI; CHHTE3 BOJIBI.

2. B3aumopeiicTBre BOJbI ¢ MeTAJIIaMH (HATPUEM U KaJIbIEM), C OKCHJIAMU METAJLIOB.
3. UccnenoBanue pacTBOPOB KUCIOT U IIEJIO0UEH C TOMOILBIO MHAUKATOPOB.

JlaGopaTropHble H MpaKkTH4YecKne padoThl

Jlabopamopnvlie onvimol
1. UccnenoBanue ocoOEHHOCTEH pacTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO.

2. IIpuroToBieHue pacTBOPOB C ONPEAEIEHHON MOJISIPHON KOHIIEHTpaIel pacTBOPEHHOTO
BEILECTBA.

IIpaxmuueckas paboma

Ne 5. IIpuroroBiieHre pacTBOPOB € ONPEIEIEHHON MacCOBOU J10JIe paCTBOPEHHOTO BEIIECTBA.
IIpuroroBnenue pacTBOPOB C ONPENEIEHHONM MOJLSIPHOM KOHIEHTPALMEW pPACTBOPEHHOIO
BEILECTBA.

Boruncienus
— C UCIMOJIb30BAaHUEM IOHITHS «MACCOBAsI 10151 BELIECTBA B PACTBOPEY;

— C UCIOJIb30BAaHNEM IOHATHUS «MOJISIPHAsE KOHLEHTPAaLKs PaCTBOPEHHOIO BEIIECTBAY;
— C UCIOJIb30BaHUEM TpauKOB PACTBOPUMOCTH JIJIsl pacYETOB PACTBOPUMOCTH BEIIECTB

Knaccugpurayuss  neopeanuueckux coeounenuu. Oxcunpl. Kiaccuuramms OKCHIOB:
coneoOpa3ywomue  (OCHOBHBIE,  KHUCJIOTHbIe, am(OTepHbIE) U  HecolieoOpa3yrolue.
MexnyHapoaHas HOMEHKJIATypa OKCHJIOB. TpHBHAIbHbIE Ha3BaHUS OKCUIOB. Du3nyeckue u
XapakTepHble XMMHYECKHE CBOMCTBA OKCHJIOB (B3aMMOJICHICTBHE C BOJAOH, C KHUCIOTaMu WU
OCHOBaHUSIMH, C IpyTUMH oKkcuamu). [lonyuenne okcuaos.

[lonsaTHE O TMIPOKCHIAX — OCHOBAaHUAX M KHCIOPOACOAEpXKAIIUX KHCI0Tax. KucioTsl.
Knaccudukanus kucnor. MexayHapoaHas HOMEHKIATypa M TpUBHAJIbHbIE Ha3BaHUS KHCIOT.
dusnueckue M XMMUYECKHE CBOMCTBA KHUCIOT (B3aMMOJAEHCTBHE C METalllaMH, C OKCHAaMHU
METaJIJIOB, OCHOBaHUAMHU U coisiMH). Psan aktuBHocTu MmetayuioB H. H. Bekerosa. [lomyuenue
KHCI0T. KHucnoTel B Ipupose, IpUMEHEHNE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccuduxanuss OCHOBaHMN: IIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
MexyHapoaHasi HOMEHKJIATypa OCHOBaHUM. TpuBHalbHBIE Ha3BaHUs OCHOBaHUU. L[€noun, ux
CBOICTBa (B3aMMOJEHCTBHE C KHUCIOTHBIMH OKCHJAMH, KHCIOTaMM W COJSIMH) U CHOCOOBI
noiydyeHus. HepacTBopuMble OCHOBaHMs, MX CBOMCTBa (B3aUMOAEWCTBUE C KHUCIOTaMHM) M
crocoObl mosrydeHust. Am¢orepHocTs. [lonsTHe 00 aMdoTepHBIX THUApPOKCHUAAX(HA MTPUMEpPE
THUAPOKCUAOB LIMHKA M aJIOMUHUSA): XMMHUYECKHUE CBOMICTBA (B3aUMOJEHCTBUE C KHUCIOTaMU U
HIeJI04aMu) U MOJIy4YEHHUE.

Conmu (cpenHue, KUCible, OCHOBHBIC, JBOWHBIEC). MeXIyHapoaHas HOMEHKJIATypa COJIEH.
TpuBnanbHble Ha3BaHMS cojiel. PU3NUYECKUE U XapaKTEPHbIE XMMUYECKHE CBOMCTBA HA PUMEpE
cpennux conei. [lonyuenue conen.

I'enetnueckas cBSA3b MEXKAY KJacCaMHM HEOPTraHMUYECKUX COCTUHEHHH.

OxcnepumenmanvrHoe u3yyeHue Gewjecme U - AGNeHuli: KOJIMYECTBEHHOE OIpEeeiIEHUE
coJiep’KaHusl KUCIOPO/a B BO3yXe; MOTyYeHne, COOMpaHue, paclio3HaBaHUE U U3y4eHHe CBONCTB
KHCJIOpOo/1a; HaOJIr0IeHUE B3aMMOACHCTBUS BEIIECTB C KUCIOPOIOM U YCIOBUN BO3HUKHOBEHHS U



IpeKpalleHus] TOPEHHUs; O3HAaKOMJIEHHE C o0pa3laMM OKCHIOB M ONHMCAHUE WX CBOWCTB;
MOJIydeHHe, CcOoOMpaHue, paclio3HaBaHWE W M3YYCHHE CBOWCTB Boaopoaa (TopeHue);
B3auMoJieiictBue Bojpopona ¢ okcuaom menu (II); mccrmemoBaHme ocOOEHHOCTEH pPacTBOPEHUS
BEILECTB C PA3JIMYHON PACTBOPUMOCTBIO; IPUTOTOBIEHNUE PACTBOPOB C OMPENEIEHHON MacCOBOM
JI0JIEM PpacTBOPEHHOIO BEIIECTBA; IIPUIOTOBICHUE PACTBOPOB C ONPEACIEHHOW MOJSPHOU
KOHIIEHTpaluell pacTBOPEHHOIO BEIIECTBA; B3aMMOJCHCTBUE BOJABI C MeTalylaMu (HaTpueM u
KaJIbL[MEM); OIIPENEICHUE PpACTBOPOB KHUCIOT U WIEJIOYEH C IOMOIIBI0 HHIUKATOPOB;
UCCIIeIOBaHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB  Pa3jIMYHBIX  KJIACCOB, H3y4YeHHUE
B3aumoeiicTBus okcuaa Meau (II) ¢ pactBOpoM cepHOI KMCIOTHI, KUCIOT ¢ METaNIaMH, peakLuit
HEUTpalIu3aluy; OJy4eHHE HEPACTBOPUMBIX OCHOBAaHUH, BHITECHEHNUE OJJHOTO METajlla APYrUM
U3 pacTBOpa COJIM; B3aUMOJAEHWCTBHE T'MIPOKCHA IIMHKA C pacTBOpaMHM KHUCJIOT U IIEJIO0Yel;
pelIeHUEe HKCIEPUMEHTAJbHBIX 3a7a4 Mo TeMme «OCHOBHBIE KIIACCHI HEOPraHUYECKHX
COCTMHEHUI».
JdemoHcTpauuu
1. O6pa3upl HEOPraHUYECKUX BELIECTB Pa3INYHbIX KJIACCOB.
2. OnbIThl, WUTIOCTPUPYIOIINE XUMUYECKHE CBOMCTBA KJIACCOB HEOPTaHUYECKUX BEILECTB.
3. OnbIThI, JEMOHCTPUPYIOIINE FEHETUUECKUE CBA3H MEXAY BEIIECTBAMU, COCTABIISIOLIUMU
TEeHETUYECKUE PSJIbl MeTasllla U HeMeTasula: TOpeHHe Kallblus (Cepbl) B KUCIOPO/Ie, PaCTBOPEHUE
oOpa3yrolierocs OKCua B BOJE U UCIIBITAHUE [TOJIyYEHHOTO pacTBOPA MHAUKATOPOM.
4. KonnuecTBeHHOE U3yYEHUE PEaKLIUU HEUTPAIU3aLuH.
5. CpoticTBa aM(pOTEPHBIX OKCHJIOB ¥ THAPOKCHUIOB.
JlaGopaTopHble U NpaKTUYecKne padoThl
Jlabopamopnvle onvimol
. Onpenenenue pacTBOPOB KUCIOT U LIEI0UYEH C TOMOILIBIO HHIUKATOPOB.
. I3y4yeHue B3auMOICMCTBHS KUCIOT C METAJUIAMH, PEAKLIMI HEUTPaIU3aluu.
. B3aumopeiictBue pactBopa cepHoit KuciaoTsl ¢ okcuaom meau(Il).
. IlosryueHne HepacTBOPUMBIX OCHOBAHUU.
. B3aumopeiicTBre HepacTBOPUMBIX OCHOBAaHUM C KUCIOTAMM.
. Paznoxxenue runpokcuna meau(ll) npu HarpeBanuu.
. BeiTecHeHHe 0HOr0O MeTailIa APYTrUM U3 PacTBOPA COJIH.
. BzaumopeiicTBue ruApOKCUIa IUHKA C PACTBOPAMH KHUCIIOT U IETI0YEH.
. CriocoOsbI nostyueHust conei.
Ilpakmuueckas paboma
Ne 6. Pemienue skcnepuMEHTalIbHBIX 3a7ad 10 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCTUHEHUINY.
Boeruncienus
— I10 YpaBHEHUSIM XUMUYECKON PEaKIMH: KOJMYECTBA BEIIECTBA, 00bEMa, Macchl IO
U3BECTHOMY KOJIMYECTBY BEILIECTBA, 00bEMY, Macce peareHTOB WM MPOAYKTOB PEAKIINH;
— Macchl MPOJIYKTa peaklUy M0 U3BECTHON Macce OAHOIO U3 UCXOHBIX BEILIECTB, B3ATOTO B
BU/JIE PACTBOPA, COAEPKAIIETO ONPEAECIEHHYI0 MAaCCOBYIO O PAaCTBOPEHHOTO BEIIECTBA
Mepuoguueckuii 3akoH u Ilepuoamueckasi cucrema xumu4yeckux 3emenros Jl. WU.
Menpneseesa. Ctpoenne aToMOB. XUMHYECKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbBIC
peakumu
IlepBble MOMBITKY KIaCCU(PUKAIIMY XUMUYECKUX 3JIeMeHTOB. [loHsaTHE 0 Tpynmnax (cemeiicTBax)
CXOJHBIX JJIEMEHTOB: WIEJNIOYHBIX M IIEIOYHO3EMENbHBIX MeTajllaX, TajloreHax, WHEePTHBIX
(OmaropoaHbIX) razax. DJIeMEHThI, KOTOpble 00pa3yloT aM(oTepHbIE OKCUIBI M THIPOKCUIBI.
[Iepnonnueckuit 3akoH. OrtkpsiTHe lleproanmueckoro 3akoHa. llepuogmueckas cucrema
xumuyeckux snemenToB J[. 1. Menzaeneea. KopoTkonepuoaHast u JUIMHHONIEpUOIHAS (HOPMBI
tabmuiel «llepuoamueckas cucrema xumudeckux anmemeHToB J[. M. MenneneeBay. [lepuoast u
rpynsl (A- u b-rpynmsr).
Crpoenue aromoB. CoctaB aToMHBIX saep. M3orombl. PamnoakTUBHOCT. DJIEKTPOHEI.
OJneKTpoHHas OpOuTalb. DHEpreTUYecKre YpOBHU M IOJYPOBHH aToMma; s-, p-, d-opOuTainm.
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DJeKTpOHHbIE KOH(UTYpallMu M HIEKTPOHHO-Tpaduueckue ¢opmyiasl aromMoB. Duzndeckuit
CMBICI MOPAIKOBOIO HOMEpPA, HOMEpa NepHoJa U Ipymmsl dineMeHTa. CTpoeHUe 3IEKTPOHHBIX
o0oyouek aroMoB TmepBbix 20 xumuueckux siemeHTOB llepuommueckoit cucremsr J[. U.
MenneneeBa: pacnpenciieHue JIEKTPOHOB I10 JHEPreTUYECKMM YPOBHSIM, IMOLYPOBHSM U
opoutansaM. @usnueckuii cMpica Ileproanueckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHHs DPaJuyca aTOMOB XUMHYECKHX JIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IpynmaM u nepuojam. MzMeHeHne KMCcIOTHO-OCHOBHBIX CBOWMCTB
COCIMHEHUN XMMHUYECKUX JIEMEHTOB B IEpUOJAX M rpynmnax. XapaKTepUCTHKAa XUMHUYECKOTO
3JIEMEHTA MO ero noyuoxeHuto B [lepuoanueckou cucreme /1. 1. Menneneesa.

3nauenue [lepuonuyeckoro 3akoHa u Ileproanueckoi cUCTEMBI XUMUYECKUX JIEMEHTOB VIS
pa3BUTHUA HAyKu U npakTuku. [ M. MenneneeB — yd€HBIN U TpaXAaHUH.

JdemoHcTpauuu

Tabmuna «llepuoanueckas cuctema xumudeckux ieMeHToB . Y. MenneneeBay.

JlabGopaTopHble H NIPaKTHYeCKHe PadoThl

Jlabopamopnule onvimol
1. O3nakomiieHHE ¢ 0Opa3LaMK METaJIOB M HEMETAJUIOB.

2. MonenupoBanue noctpoenus [lepuonnueckoii cucremsl Jl. . Meneneena

ONEeKTPOOTPULATEIBHOCTh XUMUUYECKHUX 3JIEMEHTOB. XUMHYECKas CBA3b. Buabl Xxummdeckon
CBSA3M: KOBAJCHTHAs IMOJISIpHAst CBsI3b, KOBAJIEHTHAs HENOJISIpHAs CBs3b, HOHHAs CBSI3b.
Mexanu3mbl 00pa30BaHUsl KOBAJIGHTHOW M MOHHOM CBSI3U. OJEKTPOHHBIE U CTPYKTYpHBIE
¢dopMyiibl BemecTB. KaTHOHBI M AaHHOHBI.

Kpucramnmnueckue u amopdHble BemecTBa. THIBI KPUCTAIIMYECKUX PEIIETOK: HOHHAf,
aTOMHas1, MOJIEKYJISIpHAsl U UX XapaKTEPUCTUKHU.

Crenenp okucienus. OmnpeeseHue CTeneHeil OKUCIeHUs] aTOMOB B OMHAPHBIX COSIMHEHMSIX.
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. IIponecchl OKHUCIEHHS U BOCCTAHOBJICHUS.
Oxucioutenn u  BoccTaHOBUTENU. (COCTaBICHHE YPAaBHEHMM IIPOCTBIX  OKUCIHMTEIBHO-
BOCCTAaHOBUTEIILHBIX PEAKIMA M PACCTAHOBKA B HUX KO3(PPHUIMEHTOB METOJIOM 3JIEKTPOHHOTO
Oananca.

JdemMoHcTpauuu
1. Monenu aToMOB, MOJIEKYIL.

2. O3HaKOMJIEHUE C MOJIETISIMU KPUCTAJUIMUECKUX PEHIETOK MOBApEHHO conu, rpadura,
TBEpAOro okcuaa yriaepoaa(IVv).
3. OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: TOPEHUE, PEAKLIUU PA3JI0KEHUSI, COETUHEHUSI.

Boruucienus
— I10 YpaBHEHUSIM XUMUYECKOW PEaKIMH: KOJINYECTBA BEIIECTBA, 00bEMa, Macchl 1O
U3BECTHOMY KOJIMYECTBY BELIECTBA, 00bEMY, Macce peareHTOB WM MPOAYKTOB PEAKIINH;

— npocTelie MoeKyIsIpHON (POpMyJIbI BEIIECTBA IO U3BECTHBIM MAacCOBBIM JIOJISIM
DIIEMEHTOB

DKcnepumenmanvHoe uzyieHue geujecms u s6ieHull; 03HaKOMJIEHHEe ¢ 00pa3liaMu METaJUIOB U
HEMETAJUIOB; MOJEIUPOBAHUE CTPOCHMS MOJIEKYJ IIpM IIOMOIIM PUCYHKOB, MOJEIEH,
AIIEKTPOHHBIX M CTPYKTYPHBIX (OpPMYJ; MPOBEAEHUE OIBITOB, WJUTIOCTPUPYIOLIMX MNPUMEpPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINNA (TOpeHHE, peaKIuy pa3ioKeHus, COeTUHEHNS).

Me:xnpeameTrHbie CBSI3U

Peanu3zanus MeXNpeIMETHBIX CBA3EH IPU N3YYEHUH XMMHHU B 8 KJIACCE OCYILECTBIISIETCS YEPE3
HCIIOJIb30BaHNE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX IMOHSATHM, TaKk W TMOHATUH, NPHUHSITHIX B
OTJIEJIbHBIX €CTECTBEHHBIX HAYKaX.

OOmiue ecTeCcTBEHHO-HAy4YHbIE TOHATHUS: sIBI€HUE (Ipolecc), Hay4dHbIl (akT, rumoresa,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KIacCU(PUKaINs, TePUOJIUIHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHNE, MOJEIIb.

@dusnka: sIBIECHHUS MPUPOJBI, PU3UUECKUE SIBICHUS, BEIIECTBO, TENO, (PU3NUECKUE BEIUYHHBI,
€MHMIIBI U3MEPEHHUs, 00bEM, Macca, arperaTHble COCTOSIHUE BEIIECTBA, aTOM, 3JIEKTPOH, IPOTOH,



HEUTPOH, MOH, MOJIEKYJa, CTPOEHHUE Tra30B, JKUIKOCTEM M TBEPIABIX (KPUCTAUIMYECKUX) TeE,
JNEKTPUYECKUH 3apsifl, KOJIMYECTBO TEIUIOTHL.

Bbuonorus: 6uocdepa, porocunTes, mporeccsl 0OMEHa BEIIECTB.

I'eorpadus: armocdepa, rugpocdepa, MUHEpPaAIIbl, TOPHBIE MOPO/BI, HOJE3HBIE HCKOMAEMBIE,
TOIINBO, BOJIHBIE PECYPCHI.

Texnonorus:  TexHocdepa,  NPOM3BOJICTBO,  XUMHUYECKHE  TEXHOJOIMH,  ChIPHE,
KOHCTPYKLIMOHHBIE MaTEpUaIIbI.
INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

W3yuenne xuMuu B 8 Kjacce HANpaBlICHO Ha JIOCTHKEHHE OOYYaIOUIMMHCS JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOEHHS COJIEPKaHMsI yUeOHOT 0 IpeiMeTa.
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHMsI IPOrpaMMbl OCHOBHOIO oOmiero oOpa3oBaHUs
JOCTUTAIOTCS B X0/1¢ 00yYeHHS XUMHH B €MHCTBE y4eOHOW M BOCIUTATEIHHON AEATEIbHOCTU
OpraHu3anuu B COOTBETCTBUHM C TPAAULIMOHHBIMU POCCUMCKMMHU COLIMOKYJIBTYPHBIMH U JYyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpPaBUJIAMH U HOPMaMH MOBEICHHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATIM3ALUN 00YYarOIUXCS.

JIngyHOCTHBIE ~ pe3yibTAaThl  OTPAKAIOT  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBATbCSl CUCTEMOM MO3UTUBHBIX LEHHOCTHBIX OPUEHTAlMd U PACIIUPEHHUE OIbITA
JIESITEJIBHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B YACTH:

IIaTproTHYecKOro BOCIUTAHUS:

MPOSIBJICHWE [IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HAyYHOMY U
UCTOPUYECKOMY HACJIEJINI0; IOHUMAaHUE 3HAYEHUSI XMMUYECKON HayKU M TEXHOJOI'MH B JKU3HU
COBPEMEHHOTO 00IIeCcTBa, B pa3BUTHH SKOHOMHUKHU Poccuu u CBOEro pernona;

I'paknaHCKOTO BOCIMTAHUSA:

MPEJCTaBICHHE O COLMAIBHBIX HOPMax M NPaBWIAX MEXIJINYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE, IPOSBICHUE KOMMYHHUKATUBHOW KyJNbTyphl B pa3HOOOpa3HOW COBMECTHOM
NEeSITeTbHOCTH; CTPEMJICHHE K B3aMMOIIOHMMAHHWIO M B3aWMOIIOMOIIM B TIpolecce y4eOHOW U
BHEY4YEOHOW JeSTeNbHOCTH; TI'OTOBHOCTH OILICHUBaTh CBOE IOBEACHUE M IIOCTYNKH CBOUX
TOBApHILEH C MO3WIIMKA HPAaBCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHHUS TOCIEICTBHA
HOCTYIKOB,;

@opMHPOBAHHS LIEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XMMHUYECKON PEeaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HayKd M HEOOXOIMMBIE Il IOHUMAHHS CYITHOCTH HAyYHOH
KapTHHBl MHpPa; OCO3HAHUE IIEHHOCTH HAYYHOT'O MO3HAHUS AJIS Pa3BUTUS KaXJIOTO YeloBeKa U
MIPOM3BOIUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MECTa HAyKH «XHMHUSI» B CHCTEME HayUHBIX
NpEeJCTaBICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHs NPUPObI, B3AUMOCBS3SX YeJIOBeKa ¢ MPUPOTHON
Y TEXHOJIOTHYECKOMN CPEeoi;

Mo3HaBaTeNbHAasl MOTHBAaLlUA M HMHTEpeC K OOYYEHHUIO, TOTOBHOCTb M CHOCOOHOCTh K
CaMOpa3BUTHIO U CaMOOOpPa30BAHMIO, K HCCJIEI0BATENICKON NIE€ATENbHOCTH, K OCO3HAHHOMY
BbIOOpY HalpaBJIeHUs ¥ YPOBHs JalibHEIIero ooydyeHus;

Bocnuranusi KyJbTypbl 310POBb:

OCO3HaHME LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOILIEHHSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKA Ha
30pOBBI  00pa3 JKM3HM; OCO3HAHHWE TIOCIEJACTBHIA W HENPHITHE BPEAHBIX NPUBBIUEK
(ynorpeOyieHUsI aJKoOrojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHSI MPaBUI
0€30MaCHOCTH TIpU OOpalIeHHH C XWMHUYECKHMH BEIIECTBAMH B YYEOHBIX M IKH3HEHHBIX
CUTYaIMAX;

TpyroBoro Bocniuranus:

¢bopMHpoBaHHE IEHHOCTHOTO OTHOUIICHUS K TPYAOBOW JESATEIBHOCTH KaK €CTECTBEHHOM
NOTPEOHOCTH YeJIOBEeKa M K HCCIIEIOBATENbCKON AESITEIbHOCTH KaK BBHICOKO BOCTPEOOBAaHHOM B
COBPEMEHHOM OOIIIECTBE; pa3BUTHE HHTEpeca K MpoeccrsiM, CBSI3aHHBIM C XUMHUEH, B TOM YHCIIe
K IpodeccusM HaydyHOU chepbl, 0CO3HaHNE BO3MOKHOCTH caMopeain3aliu B 3Toi chepe;

JKOJIOTHYECKOI0 BOCIIMTAHMSA:



OCO3HAaHHE HEOOXOAMMOCTH OTHOIICHHS K IPUPOJIE KaK UCTOYHHKY KM3HU Ha 3eMJie, OCHOBE
e CyLIeCTBOBAHHUS; IOBBIINIEHUE YPOBHS 3KOJOTUYECKOW KYJIbTYpBI: NMPUOOPETEHHE OIbITa
MJIAHUPOBAHUS TOCTYNKOB U OIIEHKU HMX BO3MOXKHBIX TMOCIJIEJICTBUN ISl OKPYKAIOUIEH CpPEJIbl;
OCO3HaHHUE II00aIbHOT0 XapaKTepa AKOJIOTHYECKUX POOIIeM U ITyTel X pelIeHHs]; ClIOCOOHOCTh
MNPUMEHATh 3HAHUS, MOJy4aeMble MPU U3YYCHUH XHUMHH, ISl PEIICHUs 3ajad, CBA3aHHBIX C
OKpY>Kalolleu cpesiou;

AKTUBHOE HENPUATUE JNEHUCTBUM, NMPUHOCAIIMX BPEIl OKPYXKAIOIIEH Cpeae; OCO3HAHHE CBOEH
POJIU KaK rpaskJaHUHA U MOTPEOUTEINS B YCIOBUSIX B3aUMOCBSI3H TPUPOIHOM, TEXHOJIOTUYECKOM 1
COLUMAIIBHOW Cpell; TOTOBHOCTh K YYaCTHI) B IPAKTUYECKOW JESATEIBHOCTU SKOJOTMYECKOU
HaIlPaBJIECHHOCTH.

METANPEAMETHBLIE PE3YJIbTATHBI

MertanpeameTHble pe3ysibTaThl O00YYalOIIMXCs, OCBOMBIIMX OCHOBHYIO O0pa30BaTEIbHYIO
nporpaMmy y4eOHOTo mpeamera « X|UMHEs OCHOBHOTO O0IIero 00pa3oBaHusl, BKIIOYAIOT:

e  YCBOCHHME MEXIAMCUUILTUHAPHBIX (MEXIPEAMETHBIX ) OHATUH, OTPAXKAIOLIUX MaTePHATIbHOE
€MHCTBO MUPA U MPOIIECC MO3HAHUs (BEIIECTBO, CBOMCTBO, SHEPTUSI, ABICHHUE, HAYUHBIN
(akT, 3aKOHOMEpPHOCTb, THIIOTE3a, 3aKOH, TEOPHUsI, HAOII0/IeHUE, U3MEPEHNE, UCCIIeI0BaHuE,
AKCIIEPUMEHT U Jp.);

e OBJIQJICHHE YHUBEPCATbHBIMU YUYCOHBIMU NEUCTBUAMU (TIO3HABATEIbHBIMH,
KOMMYHHKATHBHBIMH, PETYJISTUBHBIMH ), BAKHBIMH JIJIs1 TOBBIICHHS () ()EKTUBHOCTH
OCBOEHUS COJIEpKaHusl yueOHOro npeamMera, popMUpOBaHUS KOMIIETEHIIUMN, a TAKKe
MIPOEKTHO-UCCIIEIOBATEIHCKON ACATEIHPHOCTU YUAIIUXCS B KypCe XUMUM;

e  CIOCOOHOCTH UX MCIIOJIB30BATh B yUeOHOI, TO3HABATENILHOM U COIIMAILHOM MTPaKTUKE.
OBnazieHne yHUBEPCAIbHBIMU NOZHABAMENbHLIMU Y4eOHbIMU OeUCMBUAMY BKITFOUALT:
Bba3oBble Jlornueckue AeicTBUA:

YMEHUS UCIOJI30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS! IPU OCBOCHUH 3HAHUM: pacKpHIBAThH
CMBICT XUMHYECKHX TMOHSATHA (BBIACNATh MX CYIIECTBEHHBIE TPU3HAKH, YCTAHABJIMBAThH
B3aMIMOCBSI3b C JPYTMMH TIOHSTHSMH); aHAJIU3UPOBATh, CpPaBHUBATh, 0000IIaTh, BHIOMPATH
OCHOBaHUS Ui KIAacCU(PUKALMKA U CHUCTEMATHU3allMd XHUMHUYECKHUX BEIIECTB U XHUMHUYECKUX
peaKuuii; yCTaHABIMBATh MPUIHHHO-CIICACTBCHHBIE CBSI3U MEKY 00BEKTaMU U3YUEHUST; CTPOUTH
JIOTUYECKHE pacCcykaeHus (MHAYKTUBHBIC, JeTyKTUBHBIC, IO aHAIIOTHH); IpeIaraTh KpUTEPUH U
BBISIBJIATH OOIIHE 3aKOHOMEPHOCTH M TPOTUBOPEYHS B M3YIAEMBIX MPOIIECCaX U ABJICHUIX; JAeNIaTh
BBIBOJIbI U 3aKJIIOUYEHUS;

YMEHHUS TMPUMEHITh B TPOIECCe TMO3HAHUS TMOHATUSA (MPEIMETHBIE M METamlpeIMETHHIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, UCHOIb3YeMbIe B XHUMHH, MPEOOpPa3OBhIBATh MOJIEIbHBIC
MIPEICTABICHUS — XUMUYECKUM 3HAK (CMMBOJI 2JIEMEHTA), XUMH4YecKasi (popmyiia U ypaBHEHUE
XUMHYECKONH peakluu — TpU peHIeHHH Yy4eOHBIX 3a]ad; ¢ Y4ETOM OTHUX MOJEIbHBIX
MIPEICTABJICHUI XapaKTeprU30BaTh H3ydaeMble XUMHUYECKHE BEIECTBA U XUMHUYECKUE PEAKIIHH;

Bba3oBble mucciegoBareqbckue JeiicTBUSA (MeTOAbI HAYYHOI0 NO3HAHUS BelIECTB H
SIBJIEHMH):

YMEHUSI TPUMEHATh METO/Ibl HAYYHOTO MO3HAHUS BEIECTB U SIBIEHUU HA SMIUPHYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOM TIO3HAaBAaTEIbHOW M MPOEKTHO-UCCIEI0BATENIbCKON
JIeATEIbHOCTH;

YMEHHUS HCIOJIb30BaTh TOCTABIICHHBIE BOMPOCH B KaueCTBE HMHCTPYMEHTA IIO3HAHHUS |
CaMOCTOSITENIbHO CTAaBUTh BOMNPOCHI, aHATM3UPOBaTh (AKTHI, BBIABIATH U (POPMYITHPOBATH
npo0iieMy, ONpeneNiaTh Leidb U 3a/ladl, COOTBETCTBYIOIIME PEIIEHUI0 MPOOJIEeMbl; MpeyiaraTh
OMHCATEIHHYIO UIH OOBSICHUTEIHHYIO THIIOTE3Y U OCYIIECTBIIATH €€ TPOBEPKY;

YMEHHUS TPOBOJUTH M3MEPEHUs HEOOXOJMMBIX IMapaMeTPOB, BBIYHCICHHS, MOJCIUPOBAHUE,
HAOMIO/IEHUSI U JKCIIEPUMEHTHI(pealbHble W MBICICHHBIE), CAMOCTOSITENBHO MPOTHO3UPOBATH
pe3ynbTaThl, GOPMYIHPOBATH OOOOIIEHHS W BBIBOJBI IO PE3yibTaTaM IMPOBEAEHHOTO OIIBITA,
MCCJICIOBAHMSI, COCTABIISATh OTUET O IPOEIaHHO padoTe;

IIpuembl pa6oTsl ¢ nHGopManmeii:



YMEHUSI OPHEHTHPOBATHCS B PA3IMUHBIX HMCTOYHHKAX HHPOpPMALUM (HAYYHO-TIOMYJISIpHAs
JaUTEepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE Moco0us, pecypcbl VHTepHeta);
aHATM3UPOBaTh  MHPOPMAIMI0O W  KPUTHYECKHM  OLIEHUBATh €€  JIOCTOBEpPHOCTh U
HENPOTUBOPEYUBOCTb, OTOMPATh U UHTEPIPETUPOBATh MH(POPMALIUIO, 3HAUUMYIO Ul pEIICHUs
yueOHOM 3a/1auu;

YMEHHUS NPUMEHATh pa3iMyHble METOJbl U (OPMYIMPOBAThH 3alpPOChl IIPU MOUCKE U O0TOOpe
uHpopManuu, HeOOXOAMMOM [T BRIIOJIHEHHUS Y4eOHBIX 3a/1a4; UCIOIb30BaTh HHPOPMALIMOHHO-
KOMMYHHKATUBHbIE TEXHOJIIOTUU U PA3JIMYHbIE IOUCKOBBIE CUCTEMBI; CAMOCTOSITEIHO BEIOMPATh
ONTUMANIbHYI0 (OpPMY MpeaCcTaBIeHUs MHPOPMALUHU (CXeMbl, TpapHUKH, AUArpaMMBbl, TaOJIULIBI,
PUCYHKH U T. 11.);

YMEHHUS HCIOJb30BaTh HAYYHBIM S3bIK B KauyecTBE CpPEACTBa pabOThl C XHMHUYECKOH
uHpopMaLuell; MPUMEHATb MEXIpeIMeTHble ((pU3MUYecKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (opmynbl, abOpeBHATYphl, HOMEHKIIATYpPYy, HCIOJIB30BaTh U MPEOOPa3OBHIBATH
3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATJISAAHOCTH.

OBnazieHne CUCTEMOU YHUBEPCANIbHBIX YYUEOHBIX KOMMYHUKATMUBHBIX Oelicmeuti 00ecTieYnBaeT
c(OPMHPOBAHHOCTb COLMAJIbHBIX HABBIKOB OOLIEHUS, COBMECTHOM J€ATEIbHOCTH, B TOM YUCIIE:

Ymenust o61ennst (MMCbMEHHOM M YCTHOM KOMMYHMKAIMH):

IPEJCTaBIATh IOJIYYEHHBbIE pe3yibTaThl I103HABATEIbHON JESATENBHOCTH B YCTHBIX U
NUCHbMEHHBIX TEKCTaxX; ITyOJMYHO BBICTYNATh C TMPE3CHTALUUEH pe3yJbTaTOB BBIMOJIHEHUS
XMMHUYECKOI'0 3KCIEepUMEHTa (Uccie0BaTeabCKoN J1abopaTOpHOW WIIM MPAKTHUYECKOW paboThl,
y4e0HOTO MPOEKTA);

B XOJI€ AMajiora W/WiM JUCKYCCHM 3aJaBaTh BOIPOCHI IO 00CYXk/1aeMOW TeMe M BbICKa3bIBaTh
uzied, GopMyIupoBaTh CBOM MPEIOKEHUSI OTHOCUTENILHO BBITIOJIHEHHS ITPEIOKEHHON 3a/1auu;

YMeHnst yueOHOro COTPYIHHYECTBA (TPYNIIOBAasi KOMMYHMKALMS):

y4acTBOBATh B TPYIIIOBEIX (popMax pabOTHI: TUTAHUPOBATH OPraHU3AIMI0 COBMECTHON PabOTHI,
OIpEeNeNIATh CBOIO POJib, PACHIPEEIIATH 3a/1a4H MEXK/ly WIEHAMHU I'PYIIIbL; BBIIOIHATE CBOIO YaCTh
paboThI, KOOPAMHUPOBATH CBOU JEHCTBUSA C ACHCTBUSAMH APYIHX WICHOB KOMAHIIBI, ONPEACIIATH
KPUTEPHH I10 OLIEHKE KaueCTBa BHIIIOJHEHHOW paboOTHI;

pemaTh BO3HHUKAIOMIKE IMPOOJIEMbl Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB W COTIACOBAHHS
NO3MLIMH, y4acTBOBaTh B OOCYXIEHHMH, OOMEHE MHEHHUSMH, «MO3TOBOM UITYpME» U JIPYTHUX
dbopmax B3aUMOICICTBUS;

OBnazieHue YHUBEPCANbHBIMU YYEOHBIMU PeCYNIAMUBHBIMU OelCmBUaMY BKIOYAET pa3BUTHE
CaMOOpTaHU3aIluH, CAMOKOHTPOJISI, CAMOKOPPEKIINH, B TOM YHCJIE:

YMenus pemiath yueOHbIe H HCCJIEA0BATeIbCKHE 3aa4M:

CaMOCTOSITENTFHO BBIOMpATh CIOCOO pemieHus y4eOHOW 3amadd (CpaBHUBATh HECKOIBKO
BapHUaHTOB PELICHHUs, BBIOMpATh HauboJiee MOAXO AU ¢ y4ETOM CaMOCTOSITENbHO BBIACICHHBIX
KpUTEPUEB), IJIAHUPOBATH CBOIO padOTY MPH PEIICHUN Y4eOHOM NN NCCIIEI0BATENbCKOM 3a/1a4;

Ha OCHOBE MOJYYEHHBIX PE3Yy/IbTaTOB (POPMYIUPOBATH 0OOOIIEHHS M BBIBO/IbI, IPOTHO3UPOBATH
BO3MOXKHOE Pa3BHTHE TPOIIECCOB; aHAIM3UPOBATH PE3YNIbTAThl: COOTHOCHTH CBOM JEHCTBHUS C
IUTAHUPYEMBIMH PE3YJIbTaTaMM, OCYIIECTBIATh CAMOKOHTPOJb JESITEIbHOCTH; KOPPEKTUPOBAThH
CBOIO JICSITETTHHOCTh Ha OCHOBE CaMOAHAJIN3a M CAMOOIICHKH.

NPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl BKIFOYAIOT: OCBOCHHE 00YUJaIONIMMUCS HAYYHBIX 3HAHUH, YMEHUN U
CHoco0OB AEUCTBUH, crienu(pUUecKux s MpeIMeTHON 00nacTu «XHUMUA»; OCHOBBI HAyYHOTO
MBIIUICHHS; BHIBI JICATEIFHOCTH 110 TIOJYYEHUIO HOBOTO 3HAHHS, €ro WHTEpPIpPETAIlHH,
npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U peaIbHBIX KU3HEHHBIX YCIIOBHSAX;
o0ecreunBaroT BO3MOYKHOCTD YCIIEITHOTO 00YUYEeHHsI Ha CIIEIyIOIIEeM YPOBHE 00pa30BaHMUs.

[IpenmeTHble pe3ynbTaThl OTpPAXKAlOT CHOPMUPOBAHHOCTH Yy OOYYAIOUIUXCSA CIEAYIOMINX
YMEHUN:

1) packpvisames CMBICT OCHOBHBIX XMMHMYECKHX IOHSTHUH: aTOM, MOJEKYJa, XUMHUECKUI
DIIEMEHT, METaJI, HEMETaJUl, aJUIOTPOIHsS, TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOHAS M HEOJHOPO/IHAs ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsi M MOJIEKYJIIpHas Macca,



KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JOJs XHMHUYECKOTO 3JIEMEHTa B
COEIMHEHUH, MOJIIPHBIA 00BbEM, OTHOCUTEIIbHAS MJIOTHOCTH T'a30B, OKCHUJ, KUCJIOTa, OCHOBaHUE,
colib, aM(OTEepHBIN OKCHJ, aMPOTEePHBIA TUIPOKCHI, XUMHUYECKAs peaKlus, KiIacCHPUKAIUI
peaKkuii: peakiui COeIUHEHHS, PEaKUi Pa3IoKEHUs, peaklluu 3aMelleHUs, peakiiuu oOMeHa,
9K30- ¥ SHJIOTEPMHUYECKHE PEAKLINH; TETIOBON A((EKT peaKiiu; APO aTOMa, SJIEKTPOHHBIN CIION
aToMa, aToMHasi opOuTaigb, pajuyC aromMa, XUMHUYECKas CBs3b, MOJSIpHAs U HEMOJsIpHAs
KOBaJIEHTHAasl CBS3b, HOHHAsl CBS3b, MOH, KaTUOH, aHMOH, PAcTBOP, MAaccoBas JOJs BELIECTBA
(mpolleHTHAas KOHIIGHTpalMs) B pacTBOpe, MOJSpHas KOHIEHTpAalusi BEIECTBA B PacTBOPE;
AJIEKTPOOTPULIATEILHOCT, CTEIIEHb OKHCIIEHUS, OKMCIUTEIN U BOCCTAHOBUTEIH, OKUCIEHHUE U
BOCCTAHOBJICHHE, OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, METO]] JIEKTPOHHOTO OajaHca;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHM (CM. M. 1) U NMPUMEHSTH
9TH MOHATHUS NPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHUI;

3) ucnonvzosams XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUS (POPMYII BEIIECTB U ypaBHEHUH
XUMHUYECKHUX PEaKIIHii;

4) onpedensims BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OWHAPHBIX COCIAMHCHUSX; CTCIICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAIICKHOCT BEIIECTB K ONpPeAeIEHHOMY
KJIaCCy COEAMHEHUW 1Mo ¢opMyrnaMm; BHABl XMUMHUYECKOW CBsI3U (KOBAJCHTHOW M HMOHHOI) B
HEOPraHMYECKUX COCAMHEHUSX;

5) packpuvliéams CMBICH 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
[Tepuoanueckoro 3akonHa J[. 1. MenzaeneeBa, aTOMHO-MOJIEKYIPHON TEOPHH, 3aKOHA ABOTaIpO
U €ro CIEICTBUHM; NPEICTaBICHUH O HAay4YHBIX METOJax II03HAaHUSA, B TOM 4YHCIIE
SKCIIEPUMEHTANBHBIX U TEOPETUYECKUX METOJaX HCCIEAOBaHUSA BEIIECTB M HU3YyYCHUs
XUMHYECKUX PEAKIIUM;

6) Oemoncmpuposamv TOHHMAaHUE TMEPHOJUYECKON 3aBHUCHMOCTH CBOMCTB XHMHUYECKUX
2JIEMEHTOB ~ OT uUX  nonoxeHuss B llepuoamueckoil  cucreme:  onucvieamv — u
xapaxkmepuzoseams TabnuuHyto (opmy Ilepuonnyeckoil cucTeMbl XHUMHUYECKUX JIIEMEHTOB:
pa3nuyaTh MOHATUS «TJIaBHas moarpymnmna (A-rpynna)» U «mobounas noarpynna (b-rpynma)y,
«Malple TEPUOABI» U «OOJIBIIUE MEPUOJIBI»; COOMHOCUMb 0003HAUEHUS, KOTOPbIE UMEIOTCS B
tabnuie «lleproguyeckas cuctema xuMmuueckux 3meMenToB /. Y. MenzeneeBay, ¢ YMCIOBBIMU
XapaKTepUCTHUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsij sjpa, oOiiee
YHCIIO 3JIEKTPOHOB M PACHPEEIICHNUE UX 10 3JIEKTPOHHBIM CIIOSM); 00BACHAMb CBS3b MOJI0KEHUS
aneMeHTa B Ilepuognueckoil cucreMe € paclpeneiIeHHEM DIIEKTPOHOB IO JHEPreTHUUYECKUM
YPOBHSM, MIOJYPOBHSIM M OpOUTAIISIM aTOMOB IEPBBIX YETHIPEX MEPUOJIOB;

7) knaccuguyuposams XUMHUYECKHE 3JIEMEHTHI; HEOpPraHMYECKHE BEIIECTBA; XUMHUYECKUE
peakuuu (1o YMCTy U COCTAaBY YYacTBYIOIUX B PEAKIMU BEIIECTB, [0 TEIJIOBOMY 3 (DEKTy);

8) xapaxmepuzoeams (ONUCHIBATh) PU3NUECKUE U XUMUYECKHE CBOMCTBA MTPOCTHIX U CIOXKHBIX
BEIIECTB: KHUCIOPOJAA, BOAOPOJA, BOABI, OOIIME XMMHYECKHE CBOMCTBA OKCHAOB, KHUCIOT,
OCHOBaHMN M COJIeH, TEHETHYECKYI0 CBS3b MEXIy HUMH, IOATBEpXKAAas NIpUMEPaMU
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHIA;

9) onucevieams ponb KUCIOPOJA, BOJOPOJA M BOABI B MPUPOJHBIX IpOLECCaX, B JKUBBIX
OpraHM3Max, WX @PHUMEHEHHE B pPAa3JIMYHbIX OTPACISIX MPOMBIIUIEHHOCTH, BO3MOKHOE
MCIIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTUSAX;

10) obwvacuamv u npocno3uposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U
CTPOEHMS; BO3MOKHOCTH ITPOTEKAHNUS XUMUUECKHUX IIPEBPAIIECHNN B PA3JIMYHBIX YCIOBHUSAX;

11) gviuucisms OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MOJSPHYIO
Maccy CMECH, MOJIBHYIO JIOJII0 XMMHYECKOIO 3JEMEHTa B COEAUHEHHMM; MAacCOBYIO OO
XUMHUYECKOT0 3JIEMEHTa 10 (opMyJie COeAUHEHNUS; HaXOAUTh MPOCTEiIIyo GopMyy BEleCTBa
[0 MacCOBBIM WJIM MOJIBHBIM JOJISIM 3JEMEHTOB; MAacCOBYIO [OJII0O BEIIECTBA B PacTBOPE,
MOJIIPHYIO KOHIIEHTPAI[MIO BEIIeCTBA B PAacTBOPE; MNPOBOAMTH pPacyEThl IO YpaBHEHUSIM
XUMHUYECKON PEaKIINH;

12) npumenamo ocHosHble onepayuu MulCIUMENbHOU OesimelbHOCmU — aHallu3 U CUHTES,
CpaBHEHHe, 0000IIeHHe, CHCTeMaTH3alMilo, KIacCU(UKAlWIO, BbISBIEHHE MPUYUHHO-



CJICZICTBEHHBIX CBS3EU — JIsl U3yYECHHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN; €CTECTBEHHO-
Hay4YHbIE METOABI IO3HAHHWS — HAONIOJCHHE, W3MEPEHHE, MOJCIHPOBAHUE, AKCIICPUMEHT
(peanbHBIN ¥ MBICTICHHBIN) — JUIsI OCBOSHHS YI€OHOTO COIepIKaHus;

13) packpvisams CyniHOCTD MPOIECCOB OKHCIICHUS U BOCCTAHOBJICHUS, COCTABIISATh YPaBHEHHUSI
MPOCTBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUI (METOJOM AJIEKTPOHHOTO OajaHca);

14) ycmarnasnusame CBSI3U MEXKAY peasibHO HAOIIOAaEMBIMH XUMHUYECKUMH SIBICHUSMH U
IpoIeccaMy, MPOUCXOMSIIMMHA B MaKpO- ¥ MHUKPOMHpPE, OOBACHATh HMPUYMHBI MHOTO0Opa3us
BEIIIECTB; COOTHOCUTh XUMHUECKUE 3HAHUS CO 3HAHUSIMH JPYTUX YU4EOHBIX TPEAMETOB;

15) cneoosams npasunam OGe3zomacHoi paboThl B Ja0OpaTOPHM MPHU HCIHOIH30BAHUHU
XUMHYECKOH TIOCYIbl M OOOPYAOBaHMS, a TaKKe INpaBWiIaM OOpalleHUs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKLHUSMH BBIIOJTHEHUS JTAOOPATOPHBIX ONBITOB M MPAKTHYECKUX PadOT MO
MOJTYYCHUIO M COOMPAHMIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHCIOPOJA), MIPUTOTOBICHUIO
pacTBOpPOB C ONPEACIEHHOW MAacCOBOM JIOJEW PACTBOPEHHOIO BELIECTBA, PEUICHUIO
AKCIEPUMEHTAIBHBIX 337124 10 TeMe «OCHOBHBIC KJIaCChl HEOPTaHUYECKUX COCTUHCHUNY,;

16) oemoncmpuposams BiaieHHe OCHOBaMH XUMUYECKON IPaMOTHOCTH, BKJIIOYAIOIIEH YMEHUS
0e30macHoOro OoOpalieHUsi ¢ BEIIECTBAMH, HMCIIOJIb3YEMbIMH B TIOBCEJIHEBHOW JKU3HHU, a TaKKe
3HAHUE MPABHJI TIOBEACHUS B IETISIX COSPEIKEHHS 3I0POBBS U OKPYKAIOIIEH CPebl.
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