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PaGouyas mporpaMma 1o yueOHOMY MpeaMeTy «XuMus»  (YriyOn€HHbIH  YpOBCHB)
(mpenmetHass o0ylacTh «ECTECTBEHHO-HAyYHBIC TPEAMETH») (l1ajjee COOTBETCTBCHHO
— mporpamMma IO XHWMHH, XUMHUS) BKITIOYACT TMOSCHUTEIBHYIO 3aIUCKY, COACpKAHUE
oOydeHUs, IUTAHUpYEMBbIE  PE3yJbTaThl  OCBOCHHS  TNPOTPaMMBl 10 XHUMHUH,
TEMaTHYECKOE IIJIAHUPOBAHHUE.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XWMHHM Ha YpPOBHE CpEIHEro o0IIero oOpa3oBaHHs pa3paboTaHa
Ha ocHoBe PDenepanbHOoro 3akoHa or 29.12.2012 Ne 273-03 «O06 o0pa3oBaHuU
B Poccuiickoit ®enepanun», TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (eaepabHOM
oOpa3oBaTelbHOW TMporpaMmbl  cpenHero  oobmero  oopazoanusi(®OIl  COO),
npeacTaBieHHbIX B DenepaqbHOM TOCYIapCTBEHHOM 00pa3oBaTeNbHOM CTaHAApTe
COO, c¢ yuérom Konuenuuu mpenojgaBaHusi ydeOHOTO TmpenMera «XHUMHS
B 00pa3oBaTeIbHBIX Oopranuzanusax Poccuiickoit denepannn, peaim3yomnuX OCHOBHbIE
oOpa3oBaTelbHbIE TPOrpaMMbl, U OCHOBHBIX TOJIO)KeHUH «CTpaTeruu pa3BUTHS
BocriuTanuss B Poccuiickoit @enepanmu Ha mepuon no 2025 roga» (Pacnopspkenwue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypOBHE YIIyOJEHHOTO M3y4EHHUS 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4dHOro obOpaszoBanus ydammuxcsi 10—11 kmaccos. M3ydenue mpeamera,
peanuzyemMoe B ycInoBHsX TuddepeHInpOBaHHOTO, TPOMUIHLHOTO 00y4YeHHS, TPU3BAHO
o0ecrieunTh 00111€00pa30BaTENBLHYI0 U OOIIEKYJIBTYPHYIO TOJITOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JJIsl aJanTaliid UX K OBICTPO MEHSIOUUMCS YCIOBUSM KU3HU
B COLIMYME, a TaK)Ke JUIS MPOIOJDKEHUSI 00YUIeHUS B OPTaHU3ALUAX PO ECCHOHATHLHOTO
o0pa3oBaHUsl, B KOTOPBIX XUMUS SBJISIETCSA OJHOW W3 MPUOPHUTETHBIX TUCIUATLUINH.

B mporpamme mo XxuMuM Ha3Hau€HUE NpeaMeTa «XUMHs MOJy4aeT MOJIPOOHYIO
MHTEPIIPETALMIO B COOTBETCTBUH C OCHOBomosararomumMu nonoxenusmu @I'OC COO
O B3aUMOOOYCIIOBIIEHHOCTH LeJIEeH, CoAepKaHUsl, pe3yJbTaTOB 00yuyeHus: 1 TpeOOBaHUI
K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB. CBHAETEIHCTBOM TOMY SIBIISIFOTCS CIIEMYIOIIHE
BBITIOJTHSICMBIE TIPOTPAMMOM 10 XUMHH (PYHKITHH:

— WH(OPMALlMOHHO-METOJMYECKas,  peajm3alnus  KOTOpodl  oOecrednBaer
MOJIyUCHHE TPEJCTaBICHUS O LENAX, COJAEp)KaHUU, OOIIel cTpaTteruu OOydeHHs,
BOCIIUTAHUSI U PA3BUTHS OOYYAIOIIMXCS CPEACTBAMHU IMPEAMETa, U3y4aeMOro B paMKax
KOHKPETHOTO MpoQuJs;

— OpraHM3allMOHHO-TUJIAaHUpYIOUIas, KOTopas MpeaycMaTpUBaeT OIpe/eieHue:
MPUHIIAIIOB CTPYKTYPUPOBAHUS U TIOCIIEIOBATEIILHOCTH N3YICHHS YIeOHOTO MaTepHaa,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTePUCTHK; MOAXOJ0B K (POPMUPOBAHUIO
COZIepKATEeIbHOM OCHOBBI KOHTPOJII M OLEHKH OOpa30BaTENbHBIX JOCTHIKCHUN
o0yJarommxcs B paMKax UTOTOBOM aTTecTal B (popMe eIUHOro ToCyJapCTBEHHOTO
9K3aMEHa M0 XUMUH.



[Iporpamma asist yrinyOa€HHOTO U3y4EeHUS] XUMUH

— YCTaHaBJMBAET WHBAPUAHTHOE IMPEAMETHOE COJAEp)KAHHE, 00s13aTelbHOE
JUISI U3y4EHHUs B paMKaxX OTAENbHBIX MpoQuUiei, NpeaycMaTpuBaeT paclpenesieHue U
CTPYKTYpUPOBaHHE €ro IO KjaccaM, OCHOBHBIM COJEPIKATEIBHBIM JTHHHSIM/pa3aenam
Kypca;

— JMaéT NpHUMEPHOE pacnpeleleHue y4eOHOro BpPEMEHHU, PEKOMEHIYEMOIO
JUISL UBYYCHUS OTACIbHBIX TEM;

— MpeaiaraeT NpUMEpPHYIO MOCIEI0BATEIbHOCTh U3Y4EHUs Yy4eOHOro marepuaina
C YYETOM JIOTUKHU MTOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEAMETHBIX CBSI3EH;

— JaéT METOJAMYECKYI0 HWHTEpHpeTalMio IeJied M 3aJad HM3ydeHus IperMeTra
Ha YriIyOJIEHHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIIHETrO
o0mero oOpa3oBaHus, COACPKATEIHLHON XapaKTEPUCTUKU IUJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOW OOpa3oBaTEIBLHON MPOrpaMMbl CPEIHEro OOIIero oOpa3oBaHUs
(MMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TaKXKe ¢ y4ETOM OCHOBHBIX BHIIOB
y4eOHO-TI03HABATEIbHBIX JICUCTBUI OOy4aromerocss MO OCBOEHUIO COACpKaHUA
npeaMera.

[Io BcemM Ha3BaHHBIM MO3UIUSAM B MPOrpaMME€ MO XUMHHU HPEIyCMOTPEHA
IIPEEMCTBEHHOCTh C OOYYE€HHEM XHMMHH Ha YPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHMS.
3a mpeaenaM yCTaHOBJICHHOM MPOrpaMMOi 0 XUMHUHU 00s13aTeIbHOM (MHBApUAHTHOM)
COCTaBJISIIOIIEH COJEp)KaHUsSI y4eOHOro mnpeamera «XUMHUsD OCTAaETCS BO3MOKHOCTD
BHIOOpa €ro BapUAaTUBHOM  COCTABISIONICH, KOTOpas JOJDKHA  ONPEAeNsThCA
B COOTBETCTBHMHU C HAIPABJIECHUEM KOHKPETHOTO MPO(uiiss 00ydeHusl.

B  coorBerctBUM ¢  KOHIENTyaldbHbIMU  nonoxeHusmu OI'OC  COO
O Ha3HAY€HUU NpeIMETOB 0a30BOro MW YriyOJEHHOrO YypOBHEH B CHCTEME
niddepeHIIMpoBaHHOTO0 O0YUCHHS Ha YPOBHE CpPEIHEro oO0Iero oopa3oBaHUs XUMHS
Ha YpOBHE YIIYOJIEHHOTO M3Y4YEHHUsS HAMpaBJIEH HA PEaTU3alUI0 MPEEeMCTBEHHOCTH
C TMOCJEIYIONIMM 3TAloOM TMOJIYYCHHs] XUMHUYECKOTO 00pa3oBaHUs B pPaMKax HM3YYCHHS
CIEIUAJIbHBIX  €CTECTBEHHO-HAYYHBIX M XHMHYECKUX JUCHUIUIMH B BYy3aX W
OpraHu3alusiX CpeaHero NpodecCHOHANbHOrO 00pa3oBaHMs. B 3Tol cBsI3u H3ydyeHHe
npeaMeTa « XMMHUsh OPUEHTHPOBAHO PEUMYIIIECTBEHHO Ha PACIIUPEHUE U YIyOJIeHue
TEOPETUYECKON ¥  MPAKTHYECKOW  MOATOTOBKM  OOy4YalOMIMXCs,  BBIOpABIIUX
onpeAenéHHbll mpodusib 00y4yeHus, B TOM YHUCIE C MEPCIEKTUBON MOCIEAYIOMIETO
NOJy4eHUs] XMUMHYECKOro o00pa3oBaHHs B OpraHu3alusax IpodecCHOHAIbHOTO
obpazoBanusi. Hapsiny c¢ stum, B cBere TpeboBanuit ®I'OC COO kx miuaHupyeMbIM
pe3ylbTataM OCBOCHHS (hefepalibHON 00pa30oBaTeIbHON MPOTPAMMBbI CPEIHETO OOIIETO
o0pa3oBaHUsl U3YUYEHHE MpeAMETa « XUMHUSD OPUEHTUPOBAHO TAKKE HA pELICHHE 3a/1a4
BOCTIUTaHUSI W COLMAIBLHOTO Pa3BUTHS OOy4aromuxcsi, Ha (oOpMHUpOBaHHWE Yy HHUX
OOLIEMHTEIJIEKTYAIbHBIX YMEHUH, YMEHUH palMoHalu3alud y4yeOHOro Tpylaa u
O00OOMIEHHBIX ~ CHOCOOOB  MEATEIBHOCTH,  HMMEIOIHMX  MEXIUCIUTUTHHAPHBIH,
HAJIPEIMETHBIN XapaKTep.



CocraBnaomuMy  npeaMera «XUMHUS» Ha YpOBHE YrIIyOJIEHHOTO M3ydeHUs
SBIIIIOTCS YIIyOJIEHHBIE KypChl — «Opranndeckas Xumus» u «O011ast 1 HeopraHuyeckas
xumusi». [lpu omnpeneneHuu NOAXOM0B K OTOOPY M CTPYKTYPHOM OpraHU3aluu
COZepKaHMUsI ATHX KypCOB B MPOTpaMM€ MO XHUMHUH 32 OCHOBY TMPHUHSTHI MOJOKCHHS
®I'OC COO o paznuuusix 6a30BOTro U yriyOJaE€HHOTO YPOBHEH U3yUEHUS TpeaMeTa.

OcHoBy coaepkanus KypcoB «Opranudeckas Xumus» U «O011as 1 HeopraHmdeckas
XUMUSD» COCTaBJSIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUHW W YMEHHM, OTHOCSIIUXCS
K 0a30BOMY YPOBHIO M3Y4YEHHUS MIpeIMeTa. DTa CUCTEMA 3HAHHM MOTy4aeT OMpeaeIEHHOE
TEOPETUUYECKOE JIOMOJIHEHHE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYILIECTBEHHO OOJIBIINN
00BEM (hakTONOrMYEeCKOro Marepuana. Tak, Ha yriayOJIEHHOM YPOBHE H3y4YEHUS
npeaMera obOecreuyeHa BO3MOXHOCTh 3HAYMTENILHOTO YBEIMYEHHS OOBbEMA 3HAHUU
0 XMMHYECKHX JJIEMEHTaX M CBOWCTBAaX WX COEAMHEHHWU HA OCHOBE PACIIUPEHHS U
yrayOJieHusT  TpPEACTaBICHUM O  CTPOGHHMM  BEUIECTBA, XMMMUYECKOM  CBS3U
U 3aKOHOMEPHOCTSAX TMPOTEKaHWs pEeaKIui, pacCMaTPpUBAEMBIX C TOUYKH 3pPEHHUS
XUMHYECKON KWHETHKH W TEPMOJAMHAMUKH. V3ydeHue mMepuoandeckoro 3aKkoHa U
[lepronnyeckoil cUCTEMbl XUMHYECKHX 3JEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX IMPEJICTABICHUAX O CTPOCHMHM aroMa. XHMHUYECKas CBA3b
OOBSICHSIETCA C TOYKM 3pPEHUS] SHEPreTHUYECKUX W3MEHEHWH mnpu e€ oOpa3oBaHUH H
pa3pylICHUH, a TaKKe C TOYKU 3PEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. l3ydeHue Tuon
peakuii gononHseTcs (OPMHUPOBAHUEM MPEACTABICHUM 00 3JIEKTPOXMUMHUYECKUX
npoleccax M 3JEKTPOJIM3€ paciyiaBOB M pacTBOPOB BellecTB. B kypce opranuueckoi
XUMHUHU TIPU PACCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH COEIUHEHUN yaensieTcsi 0codoe
BHUMAaHHE BOIpocaM 00 OAJIEKTPOHHBIX 3¢ (deKTax, O B3aUMHOM BJIUSHUU aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX pPeaKiuii.

Oco0oe 3HaueHue UMEET TO, YTO Ha COJAEP)KaHHWE KYpPCOB XMMHH YIIIyOJIEHHOTO
YPOBHSI M3Y4YE€HUS JUIsl KJIACCOB OMNpeneféHHOro mpoduis (TJaBHBIM 00pa3oM Ha HUX
CTPYKTYPY U XapaKTep JOMOJHCHHUHN K 00IIeH cCCTEME IIPEIMETHBIX 3HAaHUI ) OKa3bIBAIOT
BIIMSIHHE CMEKHBIC MpeAMEThl. Tak, HampuMmep, B COACpKaHUM MpeaMeTa s KIAacCOB
XUMUKO-(PU3nueckoro npoduiis 00bllIoe 3HaYeHUE OyayT UMETh 3JEMEHThl Y4eOHOI0O
MaTepuana o obmei xumuu. [lpu n3ydenun npeamera B JaHHOM cilydae akIeHT Oyzaer
clieJlaH Ha OOIIHOCTh METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U
B (pu3MKe: aTOMHO-MOJICKYJISipHAst Teopusi (MOJICKYJIsipHAasi Teopus B (PU3MKE), 3aKOHBI
COXPAHEHMSI MacChl U SHEPIUH, 3aKOHBI TEPMOJUHAMUKH, FJIEKTPOIN3a, MPEACTABICHHUS
O CTPOECHHH BEILECTB U APYTOE.

B To e Bpems B comep)kaHUU MpeaMeTa i KIaCCOB XUMHUKO-OMOIOTHYECKOro
npodusist OoNbIINK yAETbHBIN Bec OyneT UMETh OpraHudeckas Xumusa. B aToMm cimydae
IPEIOCTABISIETCS BO3MOKHOCTD I 00Jiee 0OCTOSATEIILHOTO PACCMOTPEHUSI XUMUYECKOM
OpraHu3allMy KIETKH KaK OHOJIOTHYECKOM CHUCTEMBbI, B COCTaB KOTOPOW BXOJST,
K TMpUMEpy, Takue CTPYKTYpHbIe KOMIIOHEHTHI, KakK JIMOUAbI, OCJIKHU, YrieBOJBI,
HYKJICMHOBBIE KHUCJIOTHI M JApyrue. [Ipm 5ToM 3HaHHMS O cCOCTaBe U CBOMCTBax
NpEICTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY)KAaT OCHOBOM
JUIA U3Y4EHUs CYLTHOCTHU MPOLECCOB (DOTOCUHTE3A, ABIXaHUS, TUIIEBAPEHHUSL.



B mmame ¢dopmupoBaHuMsS OCHOB HAy4YHOTO MHPOBO33PCHHS, OCBOCHHUS
OOIIEHAYYHBIX METOJOB TMO3HAHMS M OIbITA MPAKTUYECKOTO MPUMEHEHUS HAY4YHBIX
3HaHMM H3ydeHue npeaMera «XuMus» Ha YIIyOJEHHOM ypOBHE OCHOBAHO
HAa MEXIPEIMETHBIX CBSI3IX C Y4YEOHBIMU TMPEIMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIXx  obnactelt  «EcTecTBeHHO-Hay4dHBIE MpeAMEThD», «MartemaTuka U
uHdopmaTrka» 1 «Pycckuii 3K U IUTEpATypay.

[Ipu n3yduenun yaeOHOTO MpeaMeTa « XuMHUs» Ha yrIyOJIEHHOM YPOBHE TaKXKe, KaK
Ha YPOBHE OCHOBHOT'O M CPEIHEro 001ero oopazoBanus (Ha 0a30BOM ypOBHE), 3a/1a4cii
MEPBOCTENIEHHOW 3HAYMMOCTH SIBIsieTCs (OPMUPOBAHME OCHOB HAyKH XUMHUHM Kak
00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOW ICATEILHOCTH YEJIOBEKa H
OJTHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIbTYphl. Penienue 3Tol 3amauu Ha yriayoaéHHOM
YPOBHE U3Y4YE€HUS MMPEIMETA MPEAIONAracT peaanu3alio TaKuX eei, Kak:

— (¢opMHpOBaHUE  MPEJCTABICHUN: O  MaTepuajbHOM  €IUHCTBE MU,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBIICHUM MPUPOJBI, O MECTE XWMHHU B CHUCTEME
€CTECTBEHHBIX HayK U €€ Bemylleil pojau B OOECIEUYeHUH YCTOMYMBOTO pPa3BUTHUS
YEeJIOBEUECTBA. B PEIICHUU MPOOJIeM HKOJOTUYECKOM, PHEPreTUUeCKO U MHUILEBOU
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, CO3JJaHUM HOBBIX MaTepUajoB, HOBBIX
MCTOYHUKOB DJHEPruM, B OOECICUCHUH PaAlMOHAIBHOTO MPHUPOJIONOIb30BAHUS,
B (hOpMUPOBAHUU MUPOBO33PEHUS U OOIIIEH KYIbTYPhI YETOBEKA, a TAKKE IKOJIOTUUECKH
000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0OPOBBIO U IPUPOHOM Cpejie;

— OCBOCHHME CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XMMHYECKOW COCTaBJISIIOLICH
€CTECTBCHHO-HAYYHOU KapTHUHBI MUpa. PyHIAMEHTAIbHBIX MMOHATUHN, 3aKOHOB U TEOPUIA
XUMUH, COBPEMEHHBIX MPEACTaBICHUNA O CTPOCHHM BEIIECTBA HA Pa3HBIX YPOBHSIX —
aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAAMOJEKYJIAPHOM, O TEPMOJAUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKIUd, O XUMUYECKOM
pPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTeMaX, 00 OOIMX HAyYHBIX MPHUHIIUIIAX
XUMHUYECKOTO MPOU3BOJICTBA,;

— ¢opMHpOBaHUE y OOYUYAIOIIUXCS OCO3HAHHOTO IMOHMMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKUX 3HAHUM JUIsi OOBSCHEHHUS KIIIOYEBBIX HIEH U MpodiieM
COBPEMEHHOM XHMHH, [IJ51 OOBSCHEHUS W NPOTHO3UPOBAHMS SBJICHUM, HMMEIOLIUX
€CTECTBEHHO-HAYYHYIO MPUPOTY; TPAMOTHOTO PEIICHUS TPOOIIeM, CBI3aHHBIX C XUMUEH,
MPOTHO3UPOBAHMS, aHAIM3a W OIEHKH C TO3UIMHA JKOJIOTUYECKOW Oe30MacHOCTH
MOCJIE/ICTBUNA OBITOBOM M TPOU3BOJCTBEHHOU JEATEIHHOCTH YEJIOBEKa, CBSI3aHHOU
C XUMUYECKUM TTPOU3BOJICTBOM, HUCIIOIH30BAHUEM U MepepabOTKOM BEIIECTB;

— yrayOJaeHrue TPENCTaBICHUH O HAYYHBIX METO/MaX IMO3HAHMS, HEOOXOIMMBIX
JUIT TIpUOOpEeTEeHHsT YMEHHH OpUEHTUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHHS
XUMHUUYECKHUX SIBIICHUM, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUUECKON JIEITEIILHOCTU U
MOBCETHEBHOM KU3HH.

B mrane peanm3zaiiuy mepBoodepeTHBIX BOCIUTATENBHBIX U PA3BUBAOIINX () YHKITHIA
IIEJIOCTHOM CHCTEMBI CPETHETO O0IIET0 00pa30BaHuUs MIPU U3YUECHUHU TIPeIMeTa « XHUMUS)



Ha YrIyOJE€HHOM YPOBHE OCOOYIO aKTYyaJIbHOCTh MPUOOPETAIOT TaKWe IEIN U 3aa4H,
KaK:

— BOCTIHTaHHE YOSXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUW TPHUPOJBI, YBAKCHUS
K TPOIIECCY TBOPYECTBA B O0JIACTH TCOPETUUYCCKUX W TPHUKIATHBIX HCCIEIOBAHUN
B XUMUH, GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

— pa3BUTHE MOTHBAIMH K O0Y4EHUIO ¥ TIO3HAHHIO, CTOCOOHOCTEH K CAMOKOHTPOITIO
¥ CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIIIEYEIIOBEUECKUX IICHHOCTEH;

— pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, HMHTCIUICKTYAIbHBIX M TBOPUYECKHUX
criocoOHOcTel 00yJarommxcs, (OPMHUPOBAHME Yy HHUX CO3HATEIHLHOTO OTHOIICHUS
K €aMOOOpa30BaHMUI0O W HEMPEPHIBHOMY OOpa30BaHWIO KaK YCJIOBHIO YCIEUTHOU
npo)eCCUOHANBHON W OOIIECTBEHHOW JESATEILHOCTHA, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3/I0POBBIO U MMOTPEOHOCTH B 3/TOPOBOM 00pa3e KU3HU;

— (opMHpOBaHHE YMEHHUI ¥ HABBIKOB PA3yMHOT'O IPUPOIOIOIE30BAHHMS, PA3BUTHE
HKOJOTMYECKOM  KYJIbTYphl,  NPUOOpPETEHHE  OmbITa  OOLIECTBEHHO-TIOJIE3HON
AKOJIOTUYECKOM JESITETbHOCTH.

OO1ee 9uCiio 9acoB, PEKOMEHJIOBAHHBIX ISl M3YUCHUS XUMHUH Ha YTriIyOJICHHOM
ypoBHe B 11 kmacce — 136 vaca (4 gaca B HeJeImio).



COJEPKAHUE OBYYEHUA

11 KJIACC

Teopernueckue 0CHOBbI XUMHUM

AtoM. CocTaB aTOMHBIX siiep. XUMUYECKUi anemeHT. U3otonsl. Kopnyckynapuo-
B0JIHOBOU OYaANU3M, O0B0UCMBEHHAsT npupooa 3aekmpoHa. CTPOCHHE IIIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBbIE YHCJIA. DHEPreTUYECKUE YPOBHU U MOAYPOBHU. ATOMHBIE
opoutamm. Kiaccupukanus XUMHUYECKHX JJeMeHToB (S-, p-, d-, f-ajmemeHthr).
Pacripenenenue 37€KTPOHOB MO ATOMHBIM OPOUTANSIM, HPUHYUN MUHUMYMA IHepeul,
npunyun Ilaynu, npasuno Xynoa. DIEKTPOHHbIE KOH(PUTYpallMM aTOMOB 3JIEMEHTOB
MEePBOr0—4eTBEPTOrO MEPHOJIOB B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUU, YJIEKTPOHHbBIE
KoH(UTypaliuu WOHOB. [loHamue 00 5Hepeuu UOHU3AYUU, IHEPSUU CPOOCMEA
K 971eKMpOHY. DNEKTPOOTPUIIATEIIBHOCTD.

[lepuonnuecknit 3axkoH u Ilepuogmueckas cucremMa XUMHUUYECKHX DIIEMEHTOB
.. MenneneeBa. CBsA3bp MNEPUOAMYECKOTO 3aKOHAa U llepuoanueckor CHCTEMBI
XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOPUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XMMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEIIECTB MO TpynnaM W [epuojaM. 3HAUYCHHE MEPUOAMYECKOrO  3aKOHa
JI.1. Menpeneesa.

XumMuueckass CBsI3b. BuHabl XMMHYECKOM CBS3M: KOBaJCHTHaAs, MOHHas,
MeTaJuIMdeckas. MexaHu3mMbl  00pa30oBaHUS  KOBICHTHOM  CBSI3U:  OOMEHHBIM
U JOHOPHO-aKLUENTOPHBIM. DHepruss u JnuHa cBs3u. [lonsipHOCTH, HANpPaBIEHHOCTH
M HaChIIIaeMOCTb KOBaJIEHTHOM cBsizu. KpatHele cBs3u. BojgopoaHasi CBs3b.
MexmoneKynsipHble B3aUMOJACHCTBUA.

BaneHTHOCTh W BaJEHTHBIE BO3MOXKHOCTU aTOMOB. [ ubpuousayus amomHbiX
opoumaneti. CBSI3b 3JIGKTPOHHON CTPYKTYPbI MOJIEKYJ C UX TEOMETPUUECKUM CTPOCHUEM
(Ha mpuMepe COeTMHEHUI DIIEMEHTOB BTOPOTO MEPHO/IA).

[IpencraBnenue 0 KOMIUIEKCHBIX coeAuHeHusX. CocTaB KOMIUJIEKCHOTO HOHA!
KOMILJIEKCOOOpa3oBarenb, JUraiiel. Koopounayuonnoe uucno. Homenknamypa
KOMNJIEKCHbIX ~ COeOUuHeHuli. 3HaueHHe KOMIUIEKCHbIX coenuHeHuil. [lonsitue
0 KOOPJAWHAIIMOHHOW XUMHUH.

BemecTtBa ~ MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOIO  CTPOCHHS.  THIIBI
KPUCTALTMYECKUX PEMIETOK (CTPYKTYp) M CBOKMCTBA BEILIECCTB.

[lonatne o pgucnepcHbIX cucTteMax. VcTuHHBIE pacTBOphl. [Ipedcmasnenue
0 KOLoUOHbIX pacmeopax. CrocoObl BBIPAXKEHUS KOHIIEHTPAIIMH PACTBOPOB. MaccoBast
JI0JIs BEILIECTBA B PACTBOPE, MOJIsipHasi KOHIeHTpalusi. HachlllieHHble 1 HEHACHIIIICHHBIE
pacTBOPBI, paCTBOPUMOCTh. KpucTamioruaparsl.

Knaccudukamuss v HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. |pHUBHAIbHBIC
Ha3BaHUA OTJEIbHBIX MPEICTABUTENCH HEOPraHUUECKUX BEIIECTB.

Knaccuduxanus XUuMUYECKUX peakiiiii B HEOPraHMYECKOW U OpraHU4eCcKOM XUMUU.
3aKOH COXpAaHEHMS MAacChl BEUIECTB; 3aKOH COXPAHEHWS W IPEBPALICHUS JHEPrUu
Opy  XUMHUYECKMX  peakuusix. TemsoBble  3G(EKTh  XUMUYECKUX  PEaKIIHi.
TepMoXUMUYECKUE YPABHEHMUS.

CKOpoCTh XMMHUYECKON peakuuu, €€ 3aBHUCUMOCTh OT pa3iUuyHbIX (HaKTOPOB.
['oMOreHHbIe ¥ reTeporeHHble peakunu. Karanus u Kataau3aTopsl. 8



OOpatumbie W HeOOpaTUMbIE peakinu. XUMHYECKOe paBHOBecue. Koxcmauma
Xumuueckozo pasHogecus. DaxkTOpbl, BIUAIONIME Ha TMOJOXEHUE XHUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JaBJICHHE M KOHILEHTpAaIlMM BEIIECTB, YYaCTBYIOIIUX
B peakiuu. [Ipunmun Jle [larense.

Onextponutndeckas auccouuanus. CunbHble U ciaObie 37eKTponuThl. CTeneHb
nuccouuanuu. Monnoe npouszgederue 600vl. Cpela BOJHBIX PAcCTBOPOB: KHUCIIOTHa,
HelTpanbHas, menoyHas. Bomoponusiid mokaszarens (PH) pactBopa. ['muposnu3 codei.
Peakiun monHoro ooMeHa.

OKHCIIMTENBHO-BOCCTAHOBUTENIbHBIC peakinu. CTeneHb okucaeHus. OKUCIUTENb U
BOCCTAHOBUTEIb. [Ipoliecchl OKMCIEHUS U BOCCTAaHOBJICHUS. BaskHelIlIne OKUCIUTETU U
BOCCTAHOBUTEJIM. METOl 3JIEKTPOHHOIO OanaHca. DJIEKTPOJIU3 PACTBOPOB U PaCILJIaBOB
BEILIECTB.

JKCIEePUMEHTAIbHbIC METOAbI H3y4YeHHS BelIeCTB U UX NMPEBPALCHUH

Pa3noxxeHne mnepokcuaa BOAOPOAA B MNPUCYTCTBUM KaTaau3aTropa, MOJIEIH
KPUCTANIMYECKUX PEIIETOK, MPOBEIECHUE PEAKUUNA HOHHOTO OOMEHaA, OIpeAesiCHuE
CpeIbl PaCTBOPOB C MOMOILBIO HHAMKATOPOB, U3yYEHUE BIUSHUS PA3IMUHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOMN peaKIMK U MOJ0KEHNE XUMUUYECKOTO pPAaBHOBECHSI.

Heopranuyeckass xumus

[Tonoxxenne HemetaiuioB B llepuoandeckoil cUCTEME XUMHYECKHX 3JIEMEHTOB
J.. MenneneeBa u OCOOCHHOCTHM CTPOEHUS HX aToMOB. (Du3NuecKkue CBOWCTBA
HEMETaUIOB. AJIOTpoNHs HeMeTauioB (Ha MpUMEpe KUCIopona, cephl, ¢dochopa u
yrieposa).

Bonopon. Ilonydenue, ¢usmyeckue W XUMHYECKHE CBOMCTBA. peaKIUU



C METaUIAMU U HEMETAJUIAMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. |'mapunsl. Tonnuenvle
97eMeHmMbl.

lamorensl. Haxoxnenue B TpHpojae, CHOCOOBI MOMydeHUs, (PU3NUYECKHE U
XUMUYECKAE CBOWCTBA. [ amoreHoBOAOpOnbl. BakHeHIme KuCIOpoACOAepKaIue
COeUHEHUs1 TalloreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CHOCOOBI TOJIYYECHHUS
rajioreHoB. [I[ppumMeHeHune rajloreHoB U X COeAMHEHUH.

Kucnopon, o3on. JlabopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI MOJY4EeHUS
kuciopoaa. dusnyeckue U XUMUYECKHAE CBOMCTBA U MPUMEHEHHE KUCJIOPOJia U O30HA.
OKcHJIbI U IEPOKCHUJIBI.

Cepa. Haxoxzaenue B npupoje, cnocoObl MOIydeHus, PU3nueckue U XUMHUUECKUE
corictBa. CepoBogopoa, cynbduasl. Oxcua cepoi(1V), oxenn cepoi(VI1). Cepaucras u
cepHasi KUCJIOThI U uX coiii. OCOOEHHOCTH CBOMCTB CEPHOM KUCIOTHI. [IpruMeHeHne cepsl
1 €€ COeIMHEHN.

Azor. HaxoxaeHue B npupojie, CrocoObl MoaydeHus, (U3n4ecKue 1 XUMHIECKHE
CBOMCTBA. AMMUAK, HUTpUAbl. OKCUIBI a30Ta. A30THUCTAasl U @30THASI KUCIIOTHI M UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KHCIOTHI. [IprMeHeHMe a30oTa WU €ro COEAMHEHH.
A30THBIE yIOOpEeHUs.

®dochop. Haxoxkmenne B mnpupojae, CHOCOOBI IMOIy4YeHHs, (pu3nuecKue
u xummnaeckue cpoiictBa. ®ochunbl u hocun. Oxcuast pocdopa, hochopHas KucIoTa
u e€ comu. Memagocgopnas u nupogocgopnas xkucromel, Gocpopucmas
u @ocpopnosamucmasn kuciomol. lIlpumenenue ¢ochopa H €ro COETUHECHU,
dochopubie ynoOpeHus.

VYrnepoa, HaxoXJeHHE B mpupoje. AJUoTponHbsle Mogudukanuu. duzndyeckue u
XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpa3OBaHHbIX yriaepogoM. Okcup
yraepona(ll), oxcun yrimepona(lV), yrompHas Kuciora U €€ coid. AKTHBHPOBAHHBIH
yrojib, aocopoyus. Dynnepenvt, 2epaghen, yenepooHvle Hanompyoxu. llpumeHeHue
MPOCTHIX BELIECTB, 00PA30BaHHBIX YIIIEPOJIOM, U €TI0 COCTUHEHUN.

Kpemunii. Haxoxnenue B mpupome, CrnocoObl TONydeHus, (usudeckue
U xumuueckue cpoucTBa. Oxcua kpemuus(lV), kpeMHUEBas KHUCIOTA, CHIMKATHL
[IpumeHenue KpeMHuUs U ero coeTMHeHn. CTEKII0, ero NoJIydeHHe, BUJIbI CTEKIIA.

[Tonoxenne wmerawioB B Ilepruoanyeckod CHUCTEME XHUMHUYECKUX 3SJIEMEHTOB.
Oco00EHHOCTH CTPOEHHMSI IIEKTPOHHBIX 000JI0YEK aTOMOB METaLIOB. Pacnpocmpanenue
XUMUYECKUX D]IeMeHmo8-Memainog 6 3emHou kope. OOmue ¢Gu3NYecKue CBOWMCTBA
MeTaoB. [IpumeHenne MeTamioB B ObITY U TexHUKE. CIiaBbl METAIIOB.

DNEKTPOXUMHUUECKUI psifi HanpskeHUH MetaiuioB. OOIue crnocoObl MOTydeHUs
METAJUIOB. THAPOMETAJULYPIUsi, MUPOMETAILIYPIusi, 3yekTpoMmeTtamtyprus. Illonstue
0 Koppo3u# MeTaJIoB. CriocoObl 3alIUTHl OT KOPPO3HUHU.

Obmast xapaktepuctuka MetauioB |A-rpynmsl  Ilepuonuueckoit  cuctembl
XUMHUYECKUX dJeMeHToB. HaTpuil u kamumii: monydeHue, QU3NYECKUEe U XUMHYECKHUE
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCIMHEHUN.

Obmas xapakrepuctuka ™etawioB |IA-rpynmsr  Ilepuoguueckoit  cucTembl
XUMHYECKHUX 3JIEMEHTOB. Maruuii U KaJipluil: ojydeHue, Gu3nyeckue U XuMUIEeCKHIe
CBOMCTBA, IMPUMEHECHHUE MPOCTHIX BEIIECTB W HUX COCAWHEHUU. KECTKOCTH BOIBI U
CHIOCOOBI €€ yCTpaHEHUHI. 10



AnroMuHUI: monydeHue, (U3MUECKHMEe U XHMHYECKHE CBOMCTBA, MPHUMEHEHUE
IPOCTOTO BEUIECTBA M €r0 COCIMHEHUNU. AM(POTEpHbIE CBOMCTBA OKCHJIA U THAPOKCH]IA
AIFOMUHHUS, THAPOKCOKOMIUIEKCHI AJIFOMUHUS.

OOmiasi  XapakTepuCTHKa  METAUIOB  Mo0ouyHBIX  moarpynn  (b-rpymm)
[lepnoanueckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB.

@u3nuecKkue U XHMHYECKHE CBOWCTBA XpoMa M €ro coeauHeHwil. Okcuabl U
rugpokcuasl - xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel © JUXPOMATHI,
MX OKHCJIMTENbHBIE CBOMCTBA. [lonyyeHne u nmpuMeHeHne xpoma.

®u3n4ecKnue U XMMUYECKUE CBOMCTBA MApraHiia U €ro coequHeHni. BaxkHeumme
coenuaenns  mapranna(ll), wmapranma(lV), wapranma(VIl) w  mapranma(VII).
[lepmanraHat Kanus, €ro OKUCIUTEIbHBIE CBOMCTBA.

dusnueckre W XUMHYECKHE CBOMCTBA JKejle3a M ero coeauHeHni. OKCUIHI,
rugpokcuabl U comu skene3a(ll) u xenmesa(lll). IlonydyeHne W mpUMEHEHHE jKene3a
Y €ro CILIABOB.

dusnyeckne M XUMHUYECKHE CBOMCTBA Meau U e€ coenuHeHuid. llomyuenue
Y IPUMEHEHUE MEU U €€ COCUHECHUMN.

[uuk: nomyuyenue, GU3NYECKHUE U XUMUYECKUE CBOMCTBA. AMGMOTEpHbIE CBONCTBA
OKCHJIa Y THAPOKCUJA IIMHKA, THIPOKCOKOMIUICKCHI MHKA. [[pyuMeHeHrne 1MHKa U €ro
COCIMHEHUM.

JKCIePUMEHTAIbHbIE METOIbI M3Yy4YeHHS BelleCTB U X NpeBpaleHuii

N3yuenne oOpasiloB HEMETAIOB, TopeHue cepbl, ¢ocdopa, Kkenesa, MarHus
B KHCJIOpPOJI€, U3YYeHUE KOJUIEKIINU «MeTaslibl U CIUIaBbl», B3aMMOJECHCTBUE IICIIOYHBIX
U IICIIOYHO3EMEIIBHBIX ~ METAUIOB ¢ BOJOH  (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEPUAJIOB), B3aUMOJICHCTBUE IIMHKA M YKeJIe3a C paCTBOPAMH KUCIIOT U IEI0YCH,
KaueCTBEHHbIE PEAKIIMM Ha HEOPraHMYECKUE aHMOHBI, KaTHOH BOJIOPOJila U KATHOHBI
METAJUIOB, B3aMMOJIEVCTBUE TUAPOKCUIOB ATIOMUHUS U LIUHKA C paCTBOPAMH KHUCIIOT U
HIEJI0YEHN, pellIeHUEe 3KCIePUMEHTaIbHbIX 3a1ad 1o TteMam «l'ajmorens», «Cepa u €€
coeuHeHus», «A30T u (ochop U UX coenuHeHus», «MeTauibl TTaBHBIX MOATPYIID»,
«MeTasuibl TOOOYHBIX TIOTPYIII.

XuMHus U KM3Hb

Ponp xumum B oOecrieyeHUM YCTOMYMBOTO pa3BUTHs uesioBedyecTBa. lloHsTue
O HAy4YHBIX METOAAaX IIO3HAHWS W METONOJOTMH HAy4HOro uccienoBaHus. Hayunsble
IOPUHLKIIB OPTaHU3alMd XUMHUYECKOrO MpPOU3BOACTBA. [IpoMbllIeHHbIE CHOCOOBI
MOJIYUCHHs] BaXHEHIIMX BEIIeCTB (Ha MpUMepe MPOU3BOACTBA aMMMaKa, CEPHOMH
KUCJIOTBI, MeTaHoja). [IpoMbIlUIeHHbIE CHOCOOBI MOJYYCHUS METAJUIOB M CIUIABOB.
XUMHUUECKOE 3arpsA3HEHUE OKpYXKaloIlel cpeabl W ero nocieAcTBus. [Ipobrema
nepepabomku omxo008 u NnoOOYHbIX npodykmos. Ponb XumMuu B oOecredeHUU
AHEPreTHUECKON 0e30macHOCTH. [Ipunyunsl «3e1EHOU XUMULLY .

Xumus U 310pOBbE YeIoBeKa. JIekapcTBeHHble cpencTsa. [IpaBuita nenonp3oBanus
JIEKapCTBEHHBIX Mpenaparos. Posib XMMHUM B pa3BUTUU MEIULVHEL.

XYMHSI THIIE: OCHOBHBIE KOMIIOHEHTHI, NHUIIEBble J00aBKU. Poib xumuu
B 00€CIIeYEeHNH ITUIIEBON 0€30MaCcHOCTH.

Kocmernueckue wu mapdromepHbie cpenactBa. bertoBas xumus. I[lpaBuna
0€30MacCHOr0 UCIOJIb30BAHUS IPETAPATOB OBITOBOM XMMUU B ITOBCETHEBHOM KU3HH.
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XuMUs B CTPOUTEIILCTBE. BXKHEHIIINE CTPOUTEIIbHBIC MaTeprualibl (IIEMEHT, OCTOH).

XuMus B CEIbCKOM X03s1iicTBe. OpraHnuecKkre 1 MUHEPATbHBIC YIOOPECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KpacKHh, CTEKJIO, KepaMHKa.
Mamepuanwi 0ns snekmponuxu. Hanomexnonoeuu.

PacuéTHble 3apaun

Pacuértel: macchl BemiecTBa WM 00bEMa Tra30B MO H3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MAcChl
(0OBEMa, KoMMYECTBa BEIICCTBA) MPOJIYKTOB PEAKIIUH, €CJIM OJHO M3 BEIIECTB MMEET
npuMecd, Macchl  (00bEMa,  KoJMYecTBa  BCIIECTBA)  MPOAYKTA  PEaKIUH,
€CIM OJHO W3 BEIIECTB JAHO B BHUJIE PACTBOpPA C OIPEICIEHHOM MacCOBOW JOJEHN
pPacTBOPEHHOTO BELIECTBA, MAcCOBOW JOJM W MOJISIPHOM KOHUEHTpAllMHd BEIECTBA
B PacTBOpE, A0 BBIXOJ1a MPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MesxnpeaMeTHbie CBA3H

Peanuzarus mMexnpeaMeTHBIX CBS3€H MPU M3YYCHUH OOIEH M HEOopraHWYECKOu
xuMuu B 11 Kjacce OCyIIEeCTBISIETCS Yyepe3 HUCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TIOHATHH, TaK W TOHITHH, MPUHATHIX B OTIEIBHBIX MPEIMETaX €CTECTBECHHO-

HAyYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe TIOHSATHS: SIBJICHHE, HAy4YHbIH (DAKT, THUIOTE3a,
TEOpHs, 3aKOH, aHAIM3, CHHTE3, KiIaccu(UKaIus, TEePHOIUIHOCTh, HaOI0IeHNE,
U3MepeHne, SIKCIIEPUMEHT, MOJICITh, MOJICITUPOBaHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, MMPOTOH, HEHTPOH, UOH,
W30TOIBI, PaAMOAKTHBHOCTh, MOJICKYJa, DHEPreTHYCCKUH YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBA, WICANbHBIA Ta3, (PU3HUYECKUE BEINYUHBI,
eIMHUIIBI U3MEPEHUs, CKOPOCTb, YHEPT U, Macca.

buomorusi: kieTka, opraHu3M, 3KOCHCTeMa, Oumocdepa, MeTaboaM3M, MaKpo-
U MHKDPODJICMEHTBI, OCIIKH, JKUPBI, YIJICBOJBI, HYKJICHHOBBIE KHCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TIOTOK SHEPTUH B SKOCHCTEMAX.

['eorpadmsi: MuHEpanbl, TOpHBIE MOPOABI, TOJE3HBIE HCKOIIaeMble, TOIUIHBO,
PECYPCHI.

TexHomorusi: XUMHUYECKash MPOMBIIUICHHOCTh, METAJUTYpPTHsl, CTPOUTEIbHBIC
MaTepHalibl, CEIHLCKOXO3SHUCTBEHHOE TPOM3BOJCTBO, THIIEBAs IPOMBIIIUIEHHOCTD,
dbapmarieBTHYECKass MPOMBIIIUICHHOCTh, IPOU3BOJICTBO KOCMETHUYECKHX IPEHapaToB,
MIPOM3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, JJICKTPOHHAS IPOMBIIUICHHOCTD,
HAHOTCXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B cootBeTcTBMM € CHCTEMHO-IESTEIBHOCTHBIM TIOAXOAOM B  CTPYKTYype
JMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHusl BBIJCJICHBI CJEAYIOIIME COCTABIAIOIIME: OCO3HAHHE OOYYarOIUMUCS
POCCUICKOM  Tpa)KJaHCKOW  HJECHTHYHOCTH; TOTOBHOCTh K  CaMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTA U CaMOOIPEJCNICHUI0; HaJIM4he MOTHBAIMU K OOYy4YEHHUIO;
TOTOBHOCTH M CIIOCOOHOCTH 00YYaIONINXCS PYKOBOJICTBOBATHCS TPUHSATHIMU B OOIIIECTBE
NpaBWJaMd M HOPMaMH [OBEACHUS; HAJIMYUME NPABOCO3HAHMS, IKOJIOTHYECKOU
KYJITYpBI; CIIOCOOHOCTh CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE ~ pE3yJIbTaTbl  OCBOEGHUS  MNpeaMeTra  «XHUMHUS»  OTPAKAIOT
c()OPMUPOBAHHOCTh ~ ONbITA IO3HABATEIBHOM W  MPAKTUYECKOW  JeATEIbHOCTU
o0y4aroIuxcs B MpoLecce pean3anuu o0pa3oBaTeIbHON JeATEIbHOCTH.

JIn4HOCTHBIE ~ pE3yJbTaThl  OCBOECHUS  INpeaMeTra  «XHMHUS»  OTPAKAIOT
cOPMUPOBAHHOCTh ~ OMbITAa [MO3HABATEILHOM W  MPAKTUYECKOW  JeATeIbHOCTU
00y4aronuxcs B MpoLecce peasu3anuu o0pa3oBaTebHON JESTENbHOCTH, B TOM YHCIIE B
4acTH:

1) rpaIaHCKOro BOCIIUTAHUA

OCO3HaHUSl OOYYalOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH,
YBOXKECHUS K 3aKOHY U MPABOIOPSAKY;

MPEJCTABJIEHUS O COUUAIBHBIX HOPMaX U MPABUIIAX MEKIMYHOCTHBIX OTHOLICHUM
B KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW MIESATENILHOCTU MpPHU CO3JaHUM Y4e€OHBIX
MPOEKTOB, PEHICHHH Y4YEOHBIX M TO3HABATENbHBIX 3a7a4, BBITOIHEHHUH XHMHUYECKHX
DKCIEPUMEHTOB;

CITOCOOHOCTH TTOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI
JPYTUX TPU aHAJIM3€ PA3IMYHBIX BUAOB YUEOHON AESITEIHHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHMA:

LIECHHOCTHOI'O  OTHOIIEHUSA K WMCTOPUYECKOMY W  HAyYHOMY  HACJIEIHIO
OTCUCCTBECHHON XUMUU,

YBa)KEHUS K Tpolleccy TBOpPUECTBA B OOJACTH TEOPUU M MPAKTHUECKOTIO
MIPUIIOKEHUST XUMUH, OCO3HAHUS TOr0, YTO JaHHBIC HAYKU €CTh pe3yJIbTaT JUIMTEIbHBIX
HAOJIIOJICHNH, KpPOMOTJIMBBIX SKCIEPUMEHTAJIbHBIX TOUCKOB, IOCTOSHHOTO Tpy/a
Y4EHBIX U IIPAKTUKOB,

UHTEpeca U I03HABATEIbHBIX MOTUBOB B IIOJIYYECHUU U IOCICAYIOIIEM AHAINU3E
uH(pOpMaIUH O NEPEAOBBIX JOCTUKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMSA:
HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 MOBEICHUS;
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CITOCOOHOCTH OLICHMBATb CHUTyallMH, CBA3aHHBIC C XHMHWYCCKHMH SABJICHUSAIMU,
N IIPUHUMATDb OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO -HPAaBCTBCHHBIC HOPMBI
N IICHHOCTH,

T'OTOBHOCTH OLICHHUBATD CBOE IMOBCACHUC U ITOCTYIIKH CBOHUX TOBapHmeﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHBIX U ITPABOBBIX HOPM U C y‘IéTOM OCO3HaHHA HOCJ'IGI[CTBI/Iﬁ IIOCTYIIKOB,

4) opMupoBaHHS KYJIbTYPbI 310POBBSI:

MMOHUMAaHUS IIEHHOCTEH 370pOBOT0 M 0€30MacHOTO 00pasa *KU3HHU, HE0OXOIMMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U IICUXUYECKOMY
3JI0pPOBBIO;

coOmoennsi mpaBuil 0€30MacHOro OOpalleHHs C BEIIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYIOBOU IESITENBHOCTH;

MOHMMAHMS [IEHHOCTU MPABWJI WHAWBHUIYaTbHOTO U KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUX, YTPOXKAIOIINX 370POBBIO U )KU3HU JIFOJIEH;

OCO3HAHHSI TOCJICACTBHIA W HENPHUITUS BPEIHBIX NPUBBIYCK (YIOTpeOIeHus
QJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

5) TpyaoBOro BoCUTaAHUSI:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEIHCKON IS TEILHOCTH,
OOIIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM U APYrUX BUAAX JEATEIHHOCTH,

YCTAaHOBKM Ha aKTHMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7a4 COLMATbHOM
HaIMpaBJICHHOCTH (B paMKax CBOETO KJiacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYECHHIO MPOQECCHl pa3IMuYHOTO POJia, B TOM YHUCTIE
Ha OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYLY, JIIOJSM TPyZa U pe3yJibTaTaM TPYIAOBOW JIEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIAMBUIYAJIbHON TpPacKTOpUU 00Opa3oBaHUS,
Oymymielt mpodeccun W peanm3alid COOCTBEHHBIX KWU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XHUMHHM, HMHTEPECOB U MOTpeOHOCTEeN
00I1IeCTBA;

6) 3K010rM4ecKOro BOCHUTAHMA:

HKOJIOTUYECKH  II€JIECOOOPA3HOTO OTHOLIEGHUS K TMPHUPOAE KaK HCTOYHHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMIIE;

[NOHMMaHUs TJ00ANbHOIO  XapakTepa HKOJOIMYECKHX MpoOseM, BIHUSAHUS
HSKOHOMMYECKHUX IIPOLIECCOB HA COCTOSHUE MPUPOAHON U COLMAIIBHOM CPEJIBI;

OCO3HaHUSI HEOOXOJIMMOCTHU HCIOJIb30BAHUS JOCTHKCHUHA XMUMHUU JJIsl pEeIICHUs
BOIIPOCOB PALIMOHAIBHOI'O IIPUPOAOTIOIb30BAHNUS;

AKTUBHOTO HENPUSATHUS JCUCTBUM, MPUHOCAIINX BPEN OKPYKAKOIIEH MPUPOJHOU
Cpene, YMEHHUs NPOrHO3UPOBATH HEOJArONPUATHBIE 3KOJOTMYECKUE IOCIEICTBUS
IIPEANPUHUMAEMBIX JIEHCTBUM U IIPENOTBPAILATD UX;

HaJIW4YMs PA3BUTOTO DSKOJIOTMYECKOIO0 MBIIUIEHUS, HKOJIOIMYECKOW KYJIbTYpHI,
OIbITA JEATENBHOCTU JKOJIOTUYECKON HAINPABICHHOCTH, YMEHHsI PYKOBOACTBOBATHCS
UMHU B TO3HABATEIbHON, KOMMYHHKATUBHOW M COLIMAJILHON MPAKTUKE, CIIOCOOHOCTU U
YMEHUS aKTUBHO MPOTUBOCTOSITH UJIEOJIOTHH XeMopoOuw;
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7) HEHHOCTH HAYYHOT O TO3HAHMS

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIeCTBEHHOW MPaKTUKH;

MOHUMAaHUsS CTIeNU(PUKA XUMUN KaK HAyKH, OCO3HAHUS €€ poiii B (popMUpOBAHUH
pallOHATBPHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO  TPEICTaBICHUS
00 OKpYKaroIeM MHUpe KaK O eIUHCTBE TPUPOIBI U YEIOBEKA, B MIO3HAHUH MTPUPOTHBIX
3aKOHOMEPHOCTEH 1 pPelIeHnH MpoOIeM COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO00# 3HAUMMOCTH XUMHUH ISl COBPEMEHHOH ITUBIIIN3ALINN: B €€
TYMaHUCTUYECKOW HAMPaBIEHHOCTH W BaXHOW POJIM B CO3JaHUM HOBOM 0asbl
MaTepUANTbHON KYIbTYPhl, B PEHICHUU TIOOAIBHBIX MPOOJIEM yCTOWYHMBOTO Pa3BHTHUS
YEeJIOBEUECTBA — CHIPbEBOM, PHEPreTUUECKOM, MUIIIEBOIN M IKOJIOTUUYECKOM 0€30MacHOCTH,
B Pa3BUTHH MEIUIMHBI, OOECIEUYEHUM YCJIOBHI YCIEIIHOTO TPyla U IKOJIOTUYECKH
KOM(OPTHOM KU3HH KaXKTOTO YICHA OOIIECTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHMS CYIIHOCTH METOJIOB IO3HAHMSI,
WCIIOJIb3YeMBIX B E©CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HWCIIOJh30BaTh IOJTydacMbIc
3HAHMS U1 aHaliu3a U OOBSICHEHUS SIBICHUU OKPYXKAIOIIETO MHUPA M TPOUCXOISAIINX
B HEM W3MCHCHMH, YMEHHUS JIeJlaTh OOOCHOBAHHBIC 3aKJIOYEHUS HAa OCHOBE HAyYHBIX
(bhakTOB ¥ UMEIOIIMXCS JAHHBIX C IIEJIbIO MOTYYEHHUs TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOATENHLHO MCIOIb30BaTh XUMUYECKUE 3HAHMS IJIST PEIICHUS
npo0sieM B peabHBIX KU3HEHHBIX CUTYAIIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIBCKOM NESITEIbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTHBHOMY ITOJTy4€HHUIO HOBBIX 3HAHUU MO XMMHH B COOTBETCTBUHU C YKU3HCHHBIMH
OTPEOHOCTSIMU;

UHTEpPECa K OCOOCHHOCTSIM Tpyla B pPa3idudHbIX chepax mnpodeccnoHambHON
NeSTEeIHLHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeIMeTHbIE pe3yabTaThl OCBOSHHUS IPOrpaMMBbl 0 XHMHH Ha YpOBHE
cpemHero oo1ero 0opa3oBaHus BKIIOYAIOT:

3HAYHMMBIE JUIS dbopMupoBaHus MHUPOBO33PCHUS 00yJaromuxcs
MEXKIUCIUTUTHHAPHBIE  (MEXKIIPEAMETHBIC) OOIICHAYYHbIC TOHATHS, OTpPaXKAIOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHPA U CIIEIU(PUKY METOJOB TIO3HAHUS, UCTIOIB3YEMbIX
B €CTCCTBCHHBIX HayKax (Marepwisi, BEIISCTBO, YHEPIHUs, SBIICHUE, MPOIECC, CUCTEMA,
Hay4YHBIH (hakT, TPHUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, MCCIICIOBAHUE,
HaOJII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYIrHe);

YHUBEPCAJIbHbIC Yy4eOHbIE JeHCTBUSA (MMO3HABaTEIbHBbIC, KOMMYHHKATUBHEIC,
PEryIsTUBHBIC), oOecreunBarome (GopMUpPOBaHUE (PYHKIIMOHAIBLHON I'PAMOTHOCTH H
COIMATTLHOW KOMIIETEHITUU 00yUJaOIINXCS;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCMOJb30BaTh OCBOCHHBIE MEXKIUCIUILIMHAPHEIE,
MHPOBO33PEHYCCKUE 3HAHUS W YHHBEPCAIbHBIC YUCOHBIC JICWCTBHUS B ITO3HABATEIHLHOM
U COIIMAJIEHOM TIPaKTHKE.
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MeranpenMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCAIbHBIMHU YU€OHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eHCTBUS
Bba3oBble Jornueckue aeMCTBUA:

CaMOCTOSITEILHO (DOPMYIHPOBATh U aAKTYaJU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEACIISATH LI ACATETLHOCTH, 3a/1aBas mapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C MMOCTABICHHBIMU LMY,

WCMOJI30BATh MPHU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIECHUS: BBIACISTh
XapakTEpHbIE TMPU3HAKKA TOHATUWA W YCTAHABIMBATh WX B3aHUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE IMOHITHS JUIsl OOBSICHEHUS OTACIBbHBIX (DAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUHU ISl KIACCHU(DHUKAIMKM BEIICCTB U XMMHUYECKHUX
peaKLHnii;

YCTAHABJIMBATh IPUYNHHO-CIICIICTBEHHBIE CBSI3U MEXY U3Y4aEMbIMU SIBJICHUSAMU;

CTPOHTD JIOTUYECKUE PACCYKIACHHUS (MHIYKTHUBHBIC, ICAYKTUBHBIC, 110 aHAJIOTHH),
BBISIBIAITh 3aKOHOMEPHOCTH UM MNPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBIICHUSX,
(GhopMyIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

IIPUMEHATh B TMPOILECCE ITO3HAHUS HCIIOJIb3YEMbIE B XUMHHU CHMBOJAYECKHUE
(3HaKoOBBIC) MO, IIPeOOPa30BBIBATh MOJCIILHBIE MPEACTABICHUS — XUMUYCCKUI 3HAK
(cumBoM) a7eMeHTa, XUMHUYeckas (opMyia, ypaBHEHHE XHUMHUYCCKOW pEakIud —
IIPH PEIICHUH y4eOHBIX TTO3HABATENBHBIX M IIPAKTUYECKHUX 33]1a4, TPUMEHSTh Ha3BaHHBIC
MOJICTIbHBIE MPEACTABICHUS U1 BBISBIICHUS XAaPAKTEPHBIX MMPU3HAKOB H3Y4aeMbIX
BEIIECTB ¥ XUMUYECKUX PEAKIIHM.

ba3oBble uccienoBaTeIbCKUE J€eUCTBHS:

BJIaJICTh OCHOBAMH METOA0B HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;

dbopMyIMpoBaTh IEIM W 3aJ]aud KMCCIICJIOBAHMS, HCIIOIb30BaTh ITOCTaBJIEHHBIC
U CaMOCTOATENIbHO COPMYJIMPOBAHHBIE BOMPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 ()OPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX
CYXKICHUH;

BJIQJICTh HABBIKAMH CaMOCTOSTEIBLHOTO TJIAHUPOBAHUS U TPOBEACHUSI YUEHUUECKUX
AKCIIEPUMEHTOB, COBEPIIECHCTBOBAThH YMEHMsS HaOIIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3ysibTaT, (popMmyaupoBaTh 000OIIECHUS U
BBIBOJIBI OTHOCUTEILHO JIOCTOBEPHOCTU PE3YJIbTATOB MCCIEIOBAHUSA, COCTAaBJIATh
000OCHOBaHHBINM OTYET O MPOACIAaHHOMN padoTe;

MPUOOPETATH OMBIT YYEHUIECKON UCCIIEeIOBATEIHCKOM U MPOSKTHON JNEATEIHHOCTH,
MPOSIBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKHUX 337a4, IPUMEHECHUIO Pa3JIMYHbIX METOJOB ITO3HAHUS.

Pabora ¢ undgopmanme:
OPUCHTHPOBATHCS B PA3JIMYHBIX MCTOYHUKAX WH(POpManmu (HAyIHO-TIONYJISIpHAS
JUTEpaTypa XUMHYECKOTO COACPIKAHUs, CIIPaBOYHbIC MocoOus, pecypchl MHTEpHETa),
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aHAJIM3UPOBATh MH(POPMALIMIO PA3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTUUECKU
OLIEHUBATh €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUNBOCTH;

(GbopMynupOBaThH 3aMPOCH U MPUMEHITH PA3TUIHBIE METOJIBI PH MOUCKE U OTOOpE
uH(popMaIuu, HEOOXOIUMOM JIJIs BHIITOJHEHUS YU€OHBIX 33J]a4 ONPEEIIEHHOTO TUIIA,

npuodpeTaTb  ONBIT  HMCHOJB30BaHUS  HMH(DOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTHUMANbHYIO (QOpMY MpeACTaBiIeHUS HHPOPMALUU
(cxeMbl, TpaduKy, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U JAPYyTrHe);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KAueCTBE CPEJCTBA MpH paboTe C XUMHUYECKOH
uH(pOopMaIeil: MPUMEHATh MEXNPEAMETHBIE ((PU3NUECKHE 1 MAaTEMATUUECKUE) 3HAKU U
CUMBOJIBI, OPMYJIbI, a00pEeBUATYPBl, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMUYECKHE CPEACTBA HATIATHOCTH.

KoMMyHUKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

3a/aBaTh BOMPOCHI TIO CYIIECTBY OOCYyKIaeMol TEeMbl B XOJI€ Juajora
W/WIM  JUCKYCCHH, BBICKa3bIBaTh HJEH, (POPMYIHPOBATH CBOM  MPEITOKCHHS
OTHOCHUTEJIBHO BBITIOJIHEHUS MIPEAJIOKEHHOM 3a1a49H;

BBICTYIIaTh C TIpE3CHTAllMed pe3yIbTaTOB II03HABATEIBHON JEATEIHLHOCTH,
TIOJIYYCHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBIMOTHCHHH
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYECKOH paldOoThl MO WCCIACIOBAHHIO CBOWCTB
W3Y4aeMbIX BCIIECTB, pean3aliy y4eOHOTO MpoeKTa, W (HOPMYIMPOBATH BBIBOIBI
1o pe3yjbTaTaM TPOBEAEHHBIX HMCCIICIOBAHUN MYTEM COTJIACOBAaHUS IMO3WUIIUNA B XOC
00CYX/IeHUSI U OOMEHAa MHEHUSIMH.

PeryasiTuBHBIC YyHUBEpPCAJIbHbIE YUeOHbIE J1eiiCTBUA

CaMOCTOSITEJIbHO  IUIAHUPOBATH W OCYLIECTBIITH CBOKO  IO3HABATEJIbHYIO
NEeATENbHOCTh, OINpeAenss €€ ueadM W 3aJadd, KOHTPOJMpOBaTh M IO MEpe
HEO0XOAMMOCTH KOPPEKTUPOBATH MPEJIaraeMblid alrTOPUTM ACHCTBUIA MPHU BBHITOJIHEHUH
yu4eOHBIX M HCCIIEIOBATENIbCKUX 3ajlay, BeIOMpaTh Haunbosee 3¢h(PEeKTUBHBIN CcHOCOO
UX PEIICHHs ¢ Y4ETOM IIOJyYEHHS HOBBIX 3HAHWWA O BEIIECTBAX M XUMHUYECKHX
peakuusix;

OCYIIECTBJIATH  CAMOKOHTPOJb  JEATEIBHOCTM HA  OCHOBE  CaMOAHAIU3A
Y CAMOOIIEHKH.

IIpenmeTrHbIe PE3YJIbTaThI OCBOCHHSI IPOrpamMMBbl o XUMUU
Ha YriayOn€HHOM YpPOBHE Ha YpPOBHE CpeAHero oOmiero oOpa3oBaHUS BKIIOYAIOT
cnenuduueckue sl yd4eOHOro mnpeameTa «XHUMHA» HaydHble 3HAaHUS, YMEHHUS U
CHOCOOBI ICUCTBUM 1O OCBOEHUIO, HHTEPIPETAUU U TpeoOpa30BaHUIO 3HAHWUN, BHJIbI
JEATEIBHOCTU I10 IOJIYYEHHI0 HOBOTO 3HAHMS M NPUMEHEHHIO 3HAHWW B PAa3JIMYHBIX
y4EOHBIX CHUTyallMsIX, @ TAaKXE B pEalbHbIX JXU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX
C XuMuen. B nporpamme no XMMuM NpeAMETHBIE PE3YJIbTAThl IPEACTABICHBI 110 TOAaM
U3Y4CHUS.
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ITPEAMETHBIE PE3YJIbTATBI

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSI Kypca «OOIIas U HeopraHWYecKas XUMUS»

OTpaXKaroT:
c(hOpMUPOBAHHOCTb  MPEJCTABICHUI: O MaTEepUaIbHOM E€IMHCTBE MU,

3aKOHOMEPHOCTSIX M MO3HABAEMOCTHU SIBJICHUU MPHUPOJIBI, O MECTE U 3HAYCHUU XUMHH
B CHCTEME E€CTECTBEHHBIX HAayK W €& pOJM B OOECIEUECHHH YCTOMYMBOIO pPa3BUTHS, B
pelieHry MpoOJieM HKOJOTUYECKOM, JHEPreTUYecKOM M MHIleBOM 0e30MmacHOCTH, B
Pa3BUTUM MEAMIMHBI, CO3JJaHUM HOBBIX MAaTEPHAJTOB, HOBBIX HCTOYHHKOB JHEPIrUH, B

o0ecrie4yeHu  palMoHaILHOTO  MPHUPOJOINOJB30BaHMs, B  (OPMUPOBAHUU
MHUPOBO33pPEHUSI U OOIel KyJIbTYphl UYEJOBEKAa, a TaKkKE IKOJOTMUYECKHM OOOCHOBAHHOT O
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOIHOU CPEE;

BJIAJICHUE CHUCTEMOM XMMHMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOMOJIATAIOIINE
MOHATUSI — XUMUYECKUM SJIEMEHT, aTOM, SIAPO aTOMa, M30TOIbI, 3JEKTPOHHAs 000J0uYKa
aroma, S-, pP-, d-aTOMHBIE OpOHMTaIK, OCHOBHOE W BO30YXIEHHOE COCTOSHHS aToMa,
rudpuIn3aIus aTOMHBIX opOuTane, VIOH, MOJIEKYJIA, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIIEHUS, XHUMUYecKas CBs3b (KOBAJICHTHas,
WOHHAs, METaJUIMYecKasi, BOJOPOJHAs), KpUCTAUIMUECKass pemi€Tka, XUMHYecKas
peaKkuus, pacTBOpP, BJICKTPOJMUTHI, HEIJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs JAUCCOLMALNs,
CTENEHb JUCCOLMAlM, BOJOPOJAHBIA IOKAa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTEID,
TEIIOBON A((PEeKT XUMHUECKON pPEaKIUH, CKOPOCTh XUMUUYECKON peakinu, XUMHUYECKOe
paBHOBECHE, TEOpPUM M 3aKOHBI (Teopus AIEKTPOIUTUYECKOU JIMCCOLINALINH,
nepuoauueckuii 3akoH J[.M. MenaeneeBa, 3aKOH COXpaHEHHsSI MAcChl BEIIECTB, 3aKOH
COXPAHEHHUSI U IPEBPALCHUS SHEPTUM INPU XUMHUUYECKHX PEAKLMAX, 3aKOH IOCTOSIHCTBA
COCTaBa BEIICCTB, 3aKOH JCHCTBYIOIIMX MAcCC), 3aKOHOMEPHOCTH, CHMBOJMYCCKHIA S3BIK
XMMHUHU, MHUPOBO33PECHUECKHUE 3HAHUSA, JICKAIIUE B OCHOBE IMOHMMAHUS IPUYMHHOCTH U
CHUCTEMHOCTH XHMHWYECKHUX SIBJICHUW; COBPEMEHHBIE IPEJICTABICHUS O CTPOCHUU
BEIIECTBA HA ATOMHOM, HWOHHO-MOJEKYJSIDPHOM W  HAaJAMOJEKYJISPHOM  YPOBHSX;
NPEACTABIECHUS O MEXAaHU3Max XHUMHUYECKHUX PpEAKUUM, TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX WX MPOTEKaHUs, O XHUMHUYECKOM pPaBHOBECHH,
pacTBOpax M JUCHEPCHBIX cUCTeMaX; (PAKTOJIOrMUECKHE CBEACHHMS O CBOWMCTBAX, COCTABE,
MOJY4YEHUH M O€30MaCHOM MCIOJIb30BAaHUM BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B
ObITYy ¥ TPAKTUYECKOW JIEATENbHOCTH 4YEJOBEKAa, OOIMMX HAYYHBIX MPUHITUATIAX
XMMHUYECKOTO MPOU3BOICTBA,;

c(hOpMUPOBAHHOCTh ~ YMEHHWI: BBIABJIATh  XapaKTepHbIE TPH3HAKU  TOHSATHUH,
YCManaenueams WX B3aUMOCBA3b, UCHOJIb308amb  COOTBETCTBYIOUIUE  TOHSATHUSA
MIpY OMKUCAHWU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAILICHUN;

chOpMHUPOBAHHOCT, ~ yYMEHHSI  MCIOJIB30BaTh  XMMHYECKYI0  CHUMBOJUKY IS

cocTaBiieHUsT (QOpMyll BEMIECTB W YPaBHEHHH XUMHUYECKUX PEaKIUH,
cucrematnueckyro HomeHknatypy (IUPAC) u TpuBmaibHBIE Ha3BaHHS OTACIbHBIX
BEILECTB;
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C(OPMHUPOBAHHOCTh YMEHHUS OIpPEECSITh BAJICHTHOCTb W CTENEHb OKUCJICHUSA
XUMHUYECKUX PJIEMEHTOB B COCIMHEHUSX, BU XUMUYECKOU CBA3M (KOBaJICHTHAs, MOHHAS,
METaJTNYeCKasi, BOJAOPO/IHAS), TUI KPUCTALIMUYECKON pEIIETKH KOHKPETHOTO BEILIECTBRA;

chOpPMUPOBAHHOCTh ~ YMEHHSI  OOBSCHSATH 3aBUCMMOCTh  CBOMCTB  BEIIECTB

OT BHUJA XHMHYECKOW CBSI3M M THUNA KPUCTAUIMYECKOM pEIIETKH, OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIM MEXaHU3MBbI 00pa30BaHMs KOBAJEHTHOM CBSI3H;

chOpMUPOBAHHOCTh YMEHHII: KiacCU(PUIMPOBATh: HEOPTaHUYECKUE BEIIECTBA MO
UX COCTaBy, XUMHUYECKHE PEAKIMU MO PA3IUYHBIM TpPU3HAKAM (YUCIy U COCTaBY
pearupyroumx BeHIecTB, TeIioBoMY 3G(deKTy peakiuu, W3MEHEHHIO CTeneHen
OKHCJICHHMSI ~ DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karaju3aTopa U JApYrue);
CaMOCTOSITETILHO 8bl0Upamb OCHOBAHUSL U KPUTEPUHU I KIACCU(UKAIIMN H3y4aeMBbIX
BELIECTB U XUMHYECKUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKOHa
J.W. MenneneeBa U JI€MOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITNU;

c(hOPMHUPOBAHHOCTh YMEHHMI: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB U
MOHOB XMMHMYECKHX DJIEMEHTOB II€pBOro—4eTBEPTOro rmnepuonoB llepuonnueckon
cucrembl J[.WI. MeHneneeBa, UCHONB3ys MOHATHUS  <«QHEPIETUYECKUE  YPOBHW,
(QHEepPreTHYecKne TMOJYpPOBHH», «S-, P-, O-aTOMHbIe OpOWTaNM», «OCHOBHOE W
BO30Y)KIEHHOE JHEPreTUUYECKUE COCTOSHUS aTroMay; OOBSCHATh 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XMMMYECKHX JIEMEHTOB M MX COCIMHEHHH IO NEpPHOJaM M Ipynrnam
[Tepuognueckorr cucrtemol JI.MI. MennaeneeBa, BaJICHTHBIE BO3MOXKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOEHUS UX JEKTPOHHBIX 000JIOYEK;

c(OPMHUPOBAHHOCTh YMEHHI. XapaKTepH30BaTh (OMHCHIBATH) OOIIHME XUMHUYCCKUE
CBOWMCTBA BEILIECTB PA3NIUYHBIX KJIACCOB, NOOMEEPIHcOamp CYILIECTBOBAHUE T'€HETUYECKOM
CBA3M  MEXKIy  HEOPraHMYEeCKMMHU  BEUIECTBAMM C  IIOMOLIBIO  yYPaBHEHHU
COOTBETCTBYIOILIMX XUMHUYECKUX PEAKLIU;

cOPMUPOBAHHOCTh ~ YMEHHMS  PACKpbIBaTb  CYIIHOCTb: OKHUCJIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI TMOCPEICTBOM COCTABIIEHUS JJIEKTPOHHOIO OajlaHca ATHX
peakuuii; peakiuii MOHHOr0 OOMEHa MYTEM COCTAaBJIEHHS MX TOJHBIX M COKpPAIEHHBIX
MOHHBIX YpPaBHEHUM; peakuud THUAPOJIU3a; peakuuid KoMIUIleKkcooOpa3oBaHus (Ha
IpUMEPE THAPOKCOKOMIUIEKCOB [IMHKA U aJIFOMUHUS);

c(OpMUPOBAHHOCTh YMEHHSI OOBACHITH 3aKOHOMEPHOCTHU TMPOTEKAHUS XUMUYECKHX
peakuuii ¢ y4€TOM HX JHEPreTUYECKHUX XapaKTEPUCTHK, XapaKTep HU3MEHEHHs CKOPOCTH
XUMUYECKON peakIMy B 3aBUCUMOCTH OT pa3IUYHBIX (PAKTOPOB, a TaKXKe XapakTep
CMENIEHUS] XMMUYECKOTr0 PaBHOBECHS I0J] BIMSHUEM BHEIIHUX BO3AeHCTBUM (mpunuumn Jle
[HaTenbe);

c(hOpMUPOBAHHOCTh YMEHHSI XApaKTEPU30BATh XMMHUUYECKHE PEaAKIMH, JIeXkKaIlue B
OCHOBE TPOMBIIIJIEHHOTO MOJY4E€HUS CEPHOM KHUCIOThI, aMMHUaKa, OOIlME Hay4yHbIE
MPUHIIUATIBI XUMUYECKUX IPOU3BO/ICTB; 1EJIECO00PA3HOCTh MIPUMEHEHUS
HEOPraHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOLLIEHUS
PHUCK-TIO0JIb3a,;
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c(OpPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHUM O METOAaX HAyYHOrOo MO3HAHUs
SBIICHUA TNPUPOJBI — HAOMIOACHWE, W3MEpPEHHE, MOJEIUPOBAHUE, OSKCIEPUMEHT
(peasbHBIN M MBICIICHHBIN), HCIOIB3YyEeMbIX B €CTCCTBEHHBIX HAyKax, YMCHUS MPUMEHSThH
T 3HAHMS TIPU DKCIEPUMEHTAIBHOM HCCIEAOBAHUM BEIIECTB W JUIsl OOBSICHEHUS
XUMUYECKUX SIBJICHUH, MMEIONMX MECTO B MPUPOJAE, NPAKTUUYECKON JeATeIbHOCTU
YeJIOBEKA U B MOBCETHEBHOM KU3HU;
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YueoHo-remaTudeckuii mian (11kmacc)
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1 Ctpoenue atoma 13 1
2 CtpoeHue BeniecTBa. J[MCIEpCHBIE CUCTEMBI 20 1
3 XAMHYECKHE pEeaKIIuu 29 1
4 BemectBa u ux cBoiCTBa 40 1
S5  [Xumuueckuil mpakTUKyM 12 8
6 XuMus 1 00111€CTBO 22
Peseps 4
Bcero 136 8 4
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TemaTnueckoe miaanuposanue 11 knace (136uacos, 4 yaca B Heled10)

Ne TEMA Koa-Bo
ypoka 4acoB
Tema 1 «CTpoenne atoma» 13
1 ATOM — CII0KHAs 4acTuIa 1
2 Muxkpomup u Makpomup. JlyanusM 4aCTUL MUKPOMUpA 1
3 CocrosiHue AIeKTpoHa B arome. Opouranu 1
4 KBaHTOBBIE UMCIIa. DHEPrEeTUUECKUE YPOBHU 1
5 DNEeKTPOHHBIE KOH(DUTYPALIUH ATOMOB TJIABHBIX TOATPYIII 1
6 DOneKTpoHHBIC KOH(PUTYpaIi aTOMOB TOOOYHBIX MTOATPYIIIT 1
7 BaneHTHBIE BO3MOKXHOCTH aTOMOB JIEMEHTOB 1
8 @DaxTopHl, ONpeAEAIONINe BaJIEHTHbIE BO3MOXHOCTH aTOMOB 1
9 [epuoauueckuii 3aK0oH U ieproanYecKas cuctema. [IpeanochUIKN OTKPBITHS 1
10 OTtkpeiTHE nepuoandeckoro 3akona J.M.Menzaeneesa 1
11 [lepronuyeckuit 3aKOH ¥ CTPOCHUE aTOMa 1
12 3HayeHue NepruoINYECKOro 3aKOHA Il HAYKU 1
13 Koumponvnas paboma Ne 1 « Cmpoenue amomay 1
Tema 2 «Ctpoenue BeniecTBa. JlucnepcHbie CHCTEMBbDY 20
14 Bunbr xumudeckoii cBsizu. MexaHu3M 00pa30oBaHUs XUMHUYECKON CBSI3H 1
15 Enunas npupoaa XUMHYECKOU CBA3U 1
16 THUIBI KPUCTAIITUYECKUX PEIIECTOK 1
17 CBolicTBa KOBaJIEHTHON XUMUUYECKOHN CBS3U 1
18 I'mbpuansanus opouTaneii 1 TeoMeTpHUs MOJIEK Y 1
19 I'uGpuamnzanus opoburaneii B MOJIEKyJaX OpraHUYECKUX BEIIECTB 1
20 [Tonumeps! oprannyeckue 1 HEOpPraHM4eCKHue 1
21 Kayuyku. ITnactmaccel. Bosnokna. buononumepst 1
22 Teopus crpoenus xumuueckux coenHeHuii A.M.bytieposa 1
23 M3oMepust OpraHn4ecKuX U HEOPraHMYECKUX BEIECTB 1
24 B3anmHoe BinHsiHEE aTOMOB B MOJIEKYJIaX BEIIECTB 1
25 JlnanexkTuueckrue OCHOBBI OOIIHOCTH JIBYX BEIYLIMX TEOPUI XUMUU 1
26 JlucriepcHbIE CUCTEMBI 1
27 Pemenue 3anau «PacueTsl 10 XuMU4ECKUM QopMyIam»» 1
28 Pemenue 3anau  «PacdeTbl 1O XUMUYECKUM (HOPMYITaM» 1
29 Pemenne 3amau  «PacueThl, CBSI3aHHBIE C IIOHATHEM «MAacCOBas OIS 1
30 Pemenne 3agau  «PacueTsl, CBSI3aHHBIC C IIOHATHEM «MAacCOBas JOJIS» 1
31 Pemenue 3anau  «Bprunciienne MO pHON KOHLEHTPAIMHU PACTBOPOBY 1
32 Pemenne 3anau  «Beluncnenne MOJISIPHON KOHIEHTPALMU PACTBOPOB» 1
33 Koumponvnas paboma Ne 2 «Cmpoenue gewecmaa. JucnepcHvle cucmemviy 1
Tema 3 «XuMHYeCcKHe peaKkHN» 29
34 Knaccugukanust XuMUYecKUX peakiuii B HEOPraHU4eCKOM U OpraHuuecKoil 1
XUMHH
35 Oco0eHHOCTH KITacCU(pUKAIMU PeaKLIUH B OpraHMYecKod XUMUHU 1
36 BeposTHOCTE IPOTEKaHMSI XUMHUUECKHUX PEAKIIHI. 1
37 Ounranbnus. JuTponus. 3akoH ['ecca. Dueprus ['udoca. 1
38 CKOpOoCTh XUMUUECKUX PEaKIUH. 1
39 ®DakTOopHI, BAUSIONINE HA CKOPOCTh peakiuii. Karamus. 1
40 OOpaTuMOCTh XUMHUECKUX peaKIMi. XMMHUYECKOe paBHOBECHE. 1
41 ®DakTopsl, BIUAOIINE HA XUMUYEeCKOe paBHOBecue. [Ipunuun Jle [larense 1
42 DNEKTPOIMTUYECKAS TUCCOUALINS 1




43 Peakmuu B pactBopax 3mekTponuToB. [IponsBeneHne pacTBOPUMOCTH 1
44 Bonopoanslii nokasarens 1
45 3HaueHue BOJOPOIHOTO MOKa3aTeNs AJil XUMUUECKUX 1 OMOJIOTUYECKUX 1
POIECCOB
46 ['uaponu3 opraHnv4ecKuX COeTUHEHHUI U ero 3HaueHHe 1
47 ['uaponu3 HEOPraHMYECKUX COSAUHEHUN U €T0 3HAUCHHE 1
48 Tunponus coneit 1
49 Pemenue 3anau «Pacyersl 10 TEPMOXUMUYECKUM YPABHEHUAM)) 1
50 Pemenue 3anau «PacueTsl 0 TEPMOXUMUYECKHM YPABHEHUSIM
o1 Pemenne 3anau «Bprancienue TemoBoro 3 QexTa peakuu mo TerioTamMm 1
00pa3oBaHMsI BEIIECTBY»
52 Pemenue 3amau «Onpenenenne pH pactBopay 1
53 Pemenue 3amau «Onpenenenne pH pactBopay 1
54 Pemenue 3anau «Pacuer cpeiHel CKOPOCTU PEAKIIUI 1
55 Pemenue 3anau «Pacuet cpeqHeit CKOpOCTH peakinm» 1
56 Pemenue 3anau «BpraucieHus ¢ UCIOIB30BAaHUEM «TEMIIEPATYPHOTO 1
K03 PHIIMEHTa CKOPOCTH PEAKITHI
o7 Pemenne 3anauy «BpIUUCIEHUS C UCIIOJIB30BAHUEM «TEMIIEPATYPHOIO 1
Kod(UIIEHTa CKOPOCTU PEaKIIHH
58 Pemenune 3anay «Haxok1eHue KOHCTAHThHI PAaBHOBECHS PEAKLIUM» 1
59 Pemenne 3amau «Haxok1eHHEe KOHCTAHTBI PABHOBECHUS PEAKIIUN» 1
60 O06o01eHue 1Mo Teme: «XHUMHUECKUE PEaKITUN 1
61 O6o01ieHue Mo TemMe: «XUMHUECKHE PEAKITUN 1
62 Koumponvnas paboma Ne 3 «Xumuuecxkue peaxyuuy 1
Tema 4 «Bemecrsa ¥ X CBOMCTBA» 40
63 Knaccudukaius HeopraHu4ecKix BEIIeCcTB 1
64 Knaccudukanus HeOpraHn4eckux BELIeCTB 1
65 Knaccudukaius opraHn4ecKux BEeNIeCTB 1
66 Knaccudukaius opraHn4ecKux BeIIeCTB 1
67 OOm1as xapakrepucTika MetaioB. CTpoeHue aroma, Gpu3n4eckue CBOUCTBA, 1
AIOTPONHUS
68 O0111e XUMHYECKHE CBOMICTBA METAIIOB 1
69 XUMHUYECKHE CBOMCTBA MIETIOYHBIX U IEIIOYHO3EMETbHBIX METAJIOB 1
70 IlepexoaHple METaIIBI [JIABHBIX TOATPYIII 1
71 [lepexoaHbie MeTaTBl MOOOYHBIX MOATPYIH (MEb, CEpedpo, PTYTh, JKEIE30) 1
72 IlepexoaHble MeTaIbl TOOOYHBIX MOATPYIH (XPOM, MapraHel) 1
73 Koppo3us metannos 1
74 CriocoObI 3alUTH METAIJIOB OT KOPPO3UU 1
75 O0mme cmocoObl MOTYICHHS] METAILIIOB 1
76 DNEeKTPOIU3 pacijiaBOB U paCTBOPOB M €r0 3HAUE€HUE 1
77 OO6mas xapakTepuctuka HemeTaioB. CTpoeHue atoMa, pu3nveckue cBorcrea, | 1
AIOTPONHUS
78 OO01re XUMHUYECKUE CBOMCTBA HEMETAILIOB 1
79 Bonoponnbie coenMHEHNS HEMETAIIIOB 1
80 HeconeoOpa3yromue u coneoOpa3yromiue okCuabl. KuciopoaHbie KUCIOTHI. 1
81 KucnoTsl opraHnyeckne U HeOpraHUYECKHe 1




82 OO6mue u crienuduueckne CBOWCTBA KUCIOT 1

83 OcHOBaHHUS OpTaHNYECKHE U HEOPTaHUICCKHEC 1

84 O6mume u crienuuIecKre CBOMCTBa OCHOBAaHUH 1

85 AmoTepHbIe OpraHNYeCKHe U HEOPTaHUYECKUE COSTMHCHHUS 1

86 KomnnekcHble coegnHeHHs 1

87 ['eneTnyeckast CBSI3b MEX/y KJIAaCCAMU HEOPTaHMUECKUX U OPTaHUYECKUX 1
CoeqUHEHUN

88 ['eneTnyeckue psibl METaJlIa, HEMETAIUIA, TIEPEXOIHOTO JIEMEHTa, 1
OpPTraHUYECKUX BEIIECTB

89 Pemenne 3anay « BeUnucieHus mpu peakiusx BEMECTB C MPUMECIMU 1
(BBIUKCIICHUE MACCHI)»

90 Pemenne 3anay « BeUnCIeHUS IPU PEAKIUAX BEIIECTB C IPUMECIMU 1
(BeIunCIEHUE O0BEMA))»

91 Pemenue 3amau « BeranciieHre Macchl HICXOTHOTO BEIIECTBA, €CIIA U3BECTCH 1
INPAKTUYECKUNA BBIXOI»

92 Pemenuie 3amau «BbIuuciieHus 1Mo ypaBHEHHSIM PEaKIIHid, €CITU OJHO BemecTBo | 1
JTAHO B M30BITKEY»

93 Pemenne 3amau «OmnpezeneHne MOJIEKyIIpHOH (GOpMYITBI BEIIecTBa MO 1
MaCCOBBIM JOJISIM DJIEMEHTOBY

94 Pemenne 3anau «Omnpesenenne MOJICKYISIPHON (GOpMYJIbl BEIECTBA 10 1
MaCCOBBIM JIOJISIM 3JIEMEHTOB i OTHOCUTEIILHOU TUIOTHOCTH

95 Pemenue 3amau «OnpepencHre MOJICKYISIPHOH (hOPMYJIbI BEIIECTBA 1O 1
MaCCOBBIM JOJISIM 3JIEMEHTOB H OTHOCUTEIILHOW TUIOTHOCTH

96 Pemenue 3anau «Haxoxxnenue Gpopmyibl BemiecTBa 1o Macce mpolyKToB 1
CTOpaHUS»

97 Pemenue 3anau Haxoxaenue ¢popMyiibl BelecTBa 1o 00beMy IpoyKTOB 1
CTOpaHUS»

98 Pemenne 3amay «KoMOMHUPOBAHHEIC 3/1a49M) 1

99 Pemenne 3anay «KoMOWHUPOBAHHEIC 3212491 1

100 O6o006menne no Teme: «BemecTBa 1 UX CBOHCTBa» 1

101 O606mmenue no Teme: «BemecTBa 1 UX CBOMCTBa» 1

102 Koumponvnas paboma Ne 4 «Bewecmesa u ux ceoticmeay 1

Tema 5 «XuMHYECKHUIT MPAKTHKYM» 12

103 [Tpaktuyeckas padora Nel»llonyuenue, cobupanue, pacrio3HaBaHHE ra30B U 1
U3Yy4EHUE X CBOHCTB

104 [Tpaktuyeckas padora Nel»llonyuenue, cobupanue, pacrio3HaBaHHE ra30B U 1
U3y4EHUE X CBOHCTB

105 [Mpaktidaeckas padora No2 «CKOpOCTh XUMHUYECKHUX PEAKINA, XHMAYECKOE 1
paBHOBECHE»

106 [Tpaktuueckas padora Ne3 «CpaBHEHHE CBOMCTB HEOPraHUYECKUX U 1
OpPTraHUYECKUX COCTUHCHUI

107 [Tpaktuueckas padora Ned «Pemenue 3ana4 no reme « HApOIU3» 1

108 [MpakTrueckas padorta No5 «PenreHne 3a1aq Mo HEOPraHWISCKOW XUMUH » 1

109 [MpakTrueckas padota No5 «PerreHne 3a1ad 1o HEOPraHUISCKOW XUMUH > 1

110 [Tpaktuueckas pabora Neb «Pemienue 3aay o OpraHu4ecKoi XUMHUM» 1

111 [TpakTuueckas pabota Ne6 «PerieHne 3aqad Mo OpraHudecKO XUMUN 1

112 [Tpaktuueckas padora Ne7 «['eHeTHuecKas CBSA3b MEXY KIlaccaMu 1

HCOPraHNM4YC€CKUX U OPraHUYCCKHUX BCUICCTBY




113 [TpakTuyeckas pabota No7 «['eHeTHUECKast CBSI3b MKy KJIacCaMH 1
HEOPTaHUYECKUX U OPTAHUYECKUX BEIIECTBY
114 [TpakTuyeckas padora Ne8 «Pacmno3HaBaHue macTMacc ¥ BOJIOKOHY 1
Tema 6 «XuMMHA U 001LIECTBO» 22
115 Xumuueckasi IpOMBIIUIEHHOCTb U TEXHOJIOTHSL. ChIpbe AJ11 XUMUYECKON 1
IPOMBILIUIEHHOCTH
116 DHeprus ¥ BoJIa B XUMUUYECKON TPOMBIIIUICHHOCTH 1
117 HaydHple MpUHIMIIBI XUMHUYECKOTO MTPOU3BOACTBA. 3alUTa OKPYXKAIOIIEH 1
cpezsl
118 OCHOBHBIC CTaIMM XUMUYECKOTO MTPOU3BOCTBA (aMMHAK, METAHOM). 1
119 XuMH3aIus CeIbCKOT0 X03MCTBa U €€ HaIpPaBJICHUS 1
120 Pacrenus u nouBa, MOYBSHHBIM HOTJIOMAONTAN KOMILICKC 1
121 Y no6penus u ux knaccudukanus. XUMUYECKUE CPEACTBA 3aIIUThl PACTCHHIA, 1
OTpHUIATETbHBIE TOCTIEACTBHS
122 Xumuzanus KUBOTHOBOJICTBA 1
123 XuMHUYECKOE 3arpsisHEHNE OKpyKatomiel cpeabl. OxpaHa ruapochepbl 1
124 OxpaHa no4Bsl U aTMOC(HEPBI OT XUMUUECKOTO 3arpsI3HEHUS 1
125 Oxpana (yiops! 1 hayHbl OT XUMHYECKOTO 3arps3HEHUS 1
126 bruotexHomorus 1 reHHas HHKeHepUs 1
127 X¥MUs ¥ MOBCEAHEBHAS KU3HB. JloMaIIHAsA anTeuka. MOIOIINe W YUCTSIINE 1
cpencTBa
128 CpenctBa 00pbObI ¢ HACEKOMBIMHU, TIMYHOM I'MTUEHBI U KOCMETUKU 1
129 Xumus 1 naiia. MapkupoBKa MHUIIEBBIX U HEMHUIIEBBIX TPOJIYKTOB 1
130 DKOJIOTHS XUIUIa. XUMUS U TCHETUKA YeJIOBEKa 1
131 O060061menue o TeMe «XUMHUS U OOILIECTBOY 1
132 KonrtponbHas padora Ne 5 «Xumust 1 0011€CTBO» 1
133-134 | IToaroToBKa K HTOTOBOMY TECTHPOBAHHIO 2
135 HTorosoe TecTupoBaHue 1
136 AHanM3 UTOrOBOTO TECTUPOBAHHUS 1
Bcero 136
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