


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpenHero ooOiero o0Opa3oBaHUs
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasibHOM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXeHu «Crtparerun pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoy 10 2025 roma» (Pacmopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

Jannass  pabGoyass mporpamMma  mOpenHazHadeHa s 10 kimaccoB
00111e00pa30BaTENIbHBIX ~ OpraHu3allidi ¥ COCTaBJieHAa B  COOTBETCTBUU
c TpeOOBaHUSIMU CIICTYIOIIUX HOPMATUBHBIX JOKYMEHTOB:

— denepanbublit 3akoH OT 29 nexadps 2012 r. Ne 273-d3 «O6 obpazoBaHuu B
Poccuiickon @enepauumny;

— denepanbHBIl TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT OCHOBHOTO
obmiero odpaszoBanus (yTB. mpukazoM Munnpocsernienus Poccun ot 31.05.2021 1.

Ne 287) (mamee — ®I'OC O0O0);

— @enepanbHblii TOCYJApPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT CPEAHETO
oOmiero oopazoBanus (yTB. mpukazom Muno6pHayku Poccun ot 17 mast 2012 1.

Ne 413) (manmee — ®T'OC COO);

— npukaz3 MunnpocBemienuss Poccum ot 12 aBrycra 2022 1. Ne 732
«O BHeceHHMU HW3MEHEHUU B (elepanbHBIA TOCYJapCTBEHHBIN 00pa30BaTENbHBIM
CTaHJapT cpenHero  oOmero  oOpa3oBaHUs,  YTBEPXKIAEHHBIM  MPUKA30M
MununctepcTBa oOpazoBanus u Hayku Poccuiickoit denepanuu ot 17 mas 2012 .
No 413»);

— @enepanbHas  oOpa3oBaTeNbHas ~ MporpaMMa  OCHOBHOTO  OOWIETro
oOpazoBanus (yTB. mpukazoM Munnpocsemenuss Poccun ot 18 mas 2023 r.
Ne 370) (manee — @OIT OO0);

— denepanbHas 00pa3oBaTeNbHAS MIPOTpaMMa CPETHETO OOIIeT0 00pa3oBaHUs
(ytB. ipukazoM Munnpocsemenusi Poccun ot 18 mas 2023 r. Ne 371) (nmanee —
®OIT COO);

— OepnepanbHas paboyas mporpaMMa OCHOBHOTIO 0O0IIEro oOpa3oBaHUS
y4yeOHOoro npeamera «XuMus» (0a30BbIid U yriayOnénublil ypoBHH) (nanee — OPII
000);

— OenepanpHas pabodyas mporpamMma cpeaHero ooOmero oOpa3oBaHUS
ydeOHOro mpenMera « XuMus» (06a30BbIid U yriayOn€HHbI ypoBHH) (qanee — OPII
COO);



— npuka3 Munnpocsemnieaust Poccun ot 21 ¢epans 2024 r. Ne 119

«O BHeceHun wusMeHeHH B mnpwioxkeHus Ne 1 um Ne 2 k mpukasy
MunuctepctBa mpocBenienuss Poccuiickoit  ®depepanuu ot 21.09.2022 .
No 858

«O0 ytBepxkaeHUU GeaepaTbHOro TEpedHs YYEeOHHUKOB, JOMYIICHHBIX K
WCIIOJB30BAaHUIO TIPU PEATU3AlNU HMMEIOUIUX TOCYJAPCTBEHHYIO aKKPEIUTAIUIO
o0Opa3oBaTeIbHBIX MPOTPAMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO, CPETHETO
oOmiero oOpa30BaHUs OpPTaHU3ANMAMH, OCYIICCTBISIONIMMH 00pa30BaATEIHHYIO
JeATEIIBHOCTh M YCTAHOBJICHUS MPESILHOIO CPOKA UCIOJIb30BAHMS UCKITFOYEHHBIX
Y4COHUKOBY.

- OcHOBHOM 00pa3oBaTebHONW MPOTPaMMBbI CpeIHEro 00IIero oOpa3oBaHUs
MBOY «Xonmosckas COII um. JIyienko A.A.»;

- Ilonoxenus o paboueit nporpamme;

- YueOnuku (yueOHOE MmocoOue) :

«Xumusy, Pymsuruc I'.E., ®enpaman .17, 10 kmace 2022 T,

«Xumus», Pymsutuc I'.E., ®eapaman @.I°, 11 kimacc 2022 r

OcHOBY MoAX0/0B K pa3paboTKe MpOorpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
o0mieil ctparernu oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeamera «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHuenrtyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIENEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
MO3HAHMS 3aKOHOB NMPUPOALI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY
3M0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMuyeckoe o00Opa3zoBaHUE
oOy4Jaronmxcst Ha YpOBHE CpPeHEro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera  «XHMHS», COIAEpP)KAaHHE M IOCTPOEHUE KOTOPOIrO  OIpPEAEIICHBI
B IporpaMMe MO0 XHMHH C Y4ETOM CHenudUKd HAyKW XUMUHU, €€ 3HauYeHUs
B MO3HAHUM MPUPOJIbI U B MaTEpUAIbHOW U3HHU OOIIECTBA, a TAKXKE C YUETOM
oOlMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyio poJb
B COBPEMEHHOMW IIUBWJIM3ALIMU, B CO3[JaHUU HOBOW 0a3bl MaTEpUANIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIHLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME IEJOCTHOTO MPEJICTABIIEHUSI 00 OKpYXKAIOIIEM MHUPE KaK O €IUHCTBE



IPUPOABI M YEJIOBEKAa, KOTOPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE TOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENUCTBYS C APYTMMU €CTECTBEHHBIMU HAayKaMH, XUMUsS CTajia
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro uieHa ooOmiectBa. CoBpeMeHHas XHMHA KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKOYEHUS B JKU3Hb COLMYyMa, MPOJIOIHKEHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa  «XUMHS»  SBIAIOTCA 0a30Bble  KYpChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHHUM MO HEOPraHWYECKON XMMHUU (C BKIIOUYEHUEM 3HAHUM U3 00Iel XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU W3yYCHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro0 MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpPraHU4YecKass XUMHsS» CcPOpMHUpOBaHA B IPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJIOB JO0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKltu.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpUBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKU Marepuan W  (PAKTOJIOTMYECKHME CBEACHHMS O BellecTBax
U XUMHYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHudeckas
XUMUSD» O00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00001IaroIIe 10 OOBICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUN O Ba)XKHEHIIMX BellIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JjomnoyiHgeTcs B Kkypcax 10 u 11 xmaccoB
AJIIEMEHTAMHU COJACPNKAaHHs, WMEIOUUMH KYJIbTYPOJOTUYECKUN U TPUKIATHON
Xapaktep. OTH 3HaHUS CHOCOOCTBYIOT TIOHMMAaHHWIO B3aUMOCBSI3U XHMHHU
C JAPYTMMH HayKaMH, pPacKpbIBalOT €€ poJib B MO3HABATEIHHON M MPAKTUYECKOM
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIMYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATh HH(POPMAIHIO
U TOPUMEHSTh €€ s TONOJHEHUs 3HaHWM, pEelIeHUS HWHTEUICKTYallbHbIX U
HKCIEPUMEHTAIbHBIX UCCIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XuUMHUS»  JAaHHOTO  YPOBHS  W3YYCHHs OPHUEHTHUPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOMIUXCS MHPOBO33PEHUYECKONW OCHOBBI IS TTOHHUMAHHMS
¢unocopckux uaed, TaKuX Kak: MaTepUaIbHOE E€IUMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOCHHMEM, II03HABAa€MOCTh NPUPOJHBIX SBICHUA NYTEM OHKCIEPUMEHTa M
pelieHusT TMPOTUBOPEYUH MEXKAYy HOBBIMU (akTamMH ¥ TEOPETHUYECKUMHU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTUYECKUX MpodiieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOyJaromuxcs MPUHATHIE MPOTPAMMON IO XMMHH TOAXOABI K OMpPEICICHHIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JAECHCTBHH, HUMeEIOIMX 0a30Bo€ 3HAUCHHE IS
pa3MyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOHCKa, aHalu3a Hu
00paboTku MH(pOpPMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCJIEeIOBATEIbCKON NEATENBHOCTH, 3aHUMAIOIIeH Ba)XKHOE MECTO B TO3HAHUHU
XUMUH.

B mnpakTuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COZIEPKATEIBHON XapaKTepUCTUKU IIeJied HM3ydeHUs TpeaMeTa HalpaBICHUEM
NIEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
JESITEIbBHOCTH 4YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
C MeToanuYecKoil TOYKM 3pEHHS TaKOW TMOJXOMA K OMpPEISICHHIO IeNeld M3ydeHUs
npeaMeTa SIBISICTCS BIIOJHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PCHMsS TJIABHBIMHU LIEJSMU W3YYCHHUS TMpEaAMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:



e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeXaT KIIOYEBbIE MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX peEaKIHil, HEOOXOAMMBIX [JIsi MPUOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TIOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30macHOro 0OpallleHUs C BEIIECTBAMH.

Hapsay ¢ aTuM, conepkaTeslbHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4CHHUs
IpeaIMeTa B IpOrpamMMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero oodmiero odpazoBanus. CeroaHs B
OpEernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArnovYTEeHUe
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHHs OOydeHHus, OpPHUEHTHUPOBAHHON Ha
NOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alliy, BIIAJCIOIIEro He
Ha0OpOM 3HaHUM, a (PYHKIHMOHAIBHOW TIPaMOTHOCTBIO, TO €CTh CIOcO0aMU U
YMEHUSIMH aKTUBHOTO MOJIYYEHHUS 3HAHUN M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peIIEHUS TPAaKTUYECKHUX 3a/1a4.

B cBA3M C 3TUM IpU U3ydeHUM IMpeaMeTra «XHMHS» JOMHUHHPYIOLIEe
3HaY€HUE MPUOOPETAIOT TAKKUE LIETU U 3aJa4H, Kak:

ajanTaius 00y4arolUXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIErOCS MUPA,
dbopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOU JMYHOCTH, rOTOBOM
K CaM0O0OpPa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX »KU3HEHHBIX CUTyallUsX, CB3AHHBIX C BEIIECTBAMU U MX
MPUMEHEHUEM;

dbopMupoBaHue y O0OydYarolUMXCsl  KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIINM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEeILHOCTH: PEIIeHHs MpoOJeM, MoucKa, aHainu3a U 00padoTKu MH(POPMAIIUH,
HEOOXOJUMBIX I TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKH C MO3UIUI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;

pa3BUTHE IO3HABATEJBHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKHX
CIOCOOHOCTEHN 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU OTPEOHOCTSIMU, UCIIOJIb30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHNUS;



(dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHHS], HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MpU IUIAHUPOBAHWU U MPOBEJECHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIOIB30BaHUS, TIOTIOIHEHUSI SHEPTETUIECKIX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOro
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHHs OIbITa
UCIIOJIb30BAaHUSl TOJYYCHHBIX 3HAHUM s MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBJICHUSMHU.

B yueOHOM maHe cpenHero oOmero oOpa3oBaHUsA MpPeAMET «XHUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oOmiero obpasoBaHusi, coctaBisger 68 vacoB: B 10 kimacce — 34 yaca
(1 gac B Henenmo), B 11 kimacce — 34 yaca (1 gac B Heneo).

COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernuyeckne 0CHOBbI OPraHNYeCKOM XMMHUH

[IpenMeT opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHE B
IIOJIyYEHHH HOBBIX BEIIECTB M MATEPUAIOB. T€OpUS CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHOBHBIE M010KeHUsA. CTPYKTypHbIE (DOPMYIIBI
OpPraHWYeCKUX BelecTB. ['oMonorus, wu3omepusa. XHUMHUYECKas CBiI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KinaccupuKanuu opraHmyeckux BeniecTB. HoMmeHkmarypa
OpraHMYECKUX COCOUHEHUN (CUCTEeMaTU4ecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHHUE C O00pa3laMy OpraHWYeCcKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB MO MPEBPALICHUIO OPraHUYECKUX BEILIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPECHHE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MertaH u 3TaH —
NpOCTEUIINE NPEICTABUTENN aJKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa



(peakuu 3amMenieHus] U TOPEHUs), HAxXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH PSAA. DTWIEH U MPOINUIIEH —
IpOCTEHIINE NPEACTABUTENN AJTKEHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATAllUU, OKHUCICHUS WU
MOJINMEPU3ALIIH ), TOITYYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEUIINE
XMMHUYECKHE CBOMCTBa (peakuus nojaumepusanuu). IlomyuyeHue CHHTETHUYECKOTO
KaydyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— TPOCTEHIIMNA TPEACTaBUTENh AJIKHHOB: COCTaB, CTPOCHHUE, (U3MUECKUE U
XUMUYECKHE CBOMCTBA (pEaKkUMH TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TMIPATALIIH,
TOpPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, (pU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOIYUEHUE U MPUMEHEHHE. T0myon:
cocmas,  cmpoenue,  Quauueckue U  Xumuuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUS), NONyYeHue U npumeHenue. TOKCUUHOCTb
apeHoB. ['eHeTMuYeckas CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHHMKH YIJIEBOAOPOAOB. IIpupoaHblii ra3 W NONMYTHBIE
He(dTanble ra3pl. Hedth m e€ mpoucxoxknenue. CrnocoObl nepepadOTKu HEPTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHUM, KaTaduTHYecKuil), muponus. IIpoaykrsl
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yrojib U MPOAYKTHI €r0 NMepepadoTKU.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHMsS] BEIIECTB W HUX MPEBpAIICHUI:
O3HAKOMJIEHWE C oOpa3lamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» u  «Yromp», MonaenuMpoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTHYECKON PabOThI: MOJyYEeHHUE ITHIICHA
Y U3yYEHHE €TO CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WIIM IPOAYKTOB PEAKIIIH).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON U 3TaHOJ: CTPOEHUE,
dusznyeckne M XHUMUYECKHME CBOMCTBA (pEakIMH C aKTUBHBIMH MeETaJllaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NPHUMEHEHHE. BOAOpPOIHBIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroatoMHble  COUPTBL. ODTWUICHIJUKOIb W  TIHLEPUH: CTPOEHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULICIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peakUuus Ha MHOIOAaTOMHBIE cIHpThI). JleiicTBue Ha
opraHusM yenoeka. [[puMeHenne ramuepuHa U 3TUIEHTITMKOJI.




®deHon: cTpoeHHE MOJIEKYJIbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue peHona.

Anpaerunbl U kemouwvl. DopManbIerui, aleTAIbJIETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIC PEAKIIMH), TIOJyUYeHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpEJeNbHbIE KApPOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3HUECKUe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue A Kiacca KUCIOT, peakius dTepuduKaiim), noayyeHue u mpuMeHEHHeE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICHIMX KapOOHOBBIX
KHCJIOT. Mbl1a KaKk COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QHUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['maponu3
coxHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buomornyueckas
POJIb KUPOB.

VYrneBoabl:  cocraB, KilacCUHUKanmus — YrJIeBOJOB  (MOHO-, JHU- H
noyiucaxapubl). ['oko3a — NpocTelimii MOHOCaxapul: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3UYECKUE W XMMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugapokcugoM menu(ll), okuciaeHne amMMHauyHBIM PacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHME TJIIOKO3bl), HAXOXJIECHUE B IMPHUPOJAE, MPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP IIIFOKO3BIL.

Kpaxman u memnono3a Kak NpupojHbie moiuMepbl. CTpoeHue Kpaxmaia H
Henono3bl. Pu3nueckue W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KayeCTBEHHAs peaklus ¢ HOJOM).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHMN:
IPOBEICHNE, HAOJIIOJIEHHE W ONHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUE€CTBEHHbIE PEAKLMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJEWCTBHE TJIMIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCICHNE aMMHAYHBIM PacTBOPOM OKCHIIA
cepeopa(l) u tumpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WIIM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OopraHudeckue coequHeHus. Ousnyeckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha MpuMepe IimuuHa). bronormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpAllMsl, KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
HAOJI0/ICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: J€HATypanusi OeJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHUS

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TOJIMKOHIEHCALINS.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUS BEUIECTB M HMX IPEBPALICHUN:
O3HaKOMJIEHUE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MEeXIpEeIMETHBIX CBSA3EH IMPU U3YYEHUH OPraHUYECKON XMMHH B
10 kyacce OCYUIECTBIISIETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, KiIaccuukamus, nepuoJu4HOCTb, HAOIIOCHHE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJIEIUPOBAHMUE.

®duzuka: MmaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HSHEPreTUYECKUN ypOBEHb, BEIIECTBO, TElI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMbI€, TOILIIMBO,
pecypchl.

TexHonorus: NULIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAJIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUUYECKHE MpenapaThl, MaTepHallbl U3
UCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC

OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XumMu4eckuil snaeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHus JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUS AaTOMOB.

ITepuonnueckui 3akoH u Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. . MenaeneeBa. CBsi3b MEpUOAMYECKOr0 3aKoHa U Ileprnoanyeckoil cucTemsl



xuMuueckux asnemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOpPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM MU MNEPHOJIaM.
3HaYeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W MOJSpHAsl, MOHHAsA, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICHTHOM XWMHYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akuentopHsil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBas 10J1 BELEeCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCTMHEHU . Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANUX K PA3JIMYHBIM KJIacCcaM.

Xumuueckas — peakuua. Kimaccudpukanuss — XUMHUECKMX — peakiuil B
HEOPTraHWYECKON M OPraHWYEeCKOM XHMHH. 3aKOH COXPAaHEHHsI MAcChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILECHUS SHEPTUHN NP XUMAYECKUX PEAKLIUAX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYEeCKOoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHble U ciadble 35eKTponuTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJIAsl, HEUTPAJIbHAS, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MOJIeNied KPUCTAJUIMYECKUX PEHIETOK, HaOIoJACHUE U
OMMCAaHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABLl PACTBOPOB BEIIECTB
C TMOMOIIBI0 YHHUBEPCAIBHOIO MHJUKATOpa, pEaklUWh HOHHOrO OOMEHa),
MIPOBENICHUE TIPAKTUIECKON paboThl «BrusHue pa3nuuHbiX (GakTOPOB HA CKOPOCTh
XAMHYECKON PEAKLIUI.

PacuétHrble 3amaun.

Pacu€étel 1O ypaBHEHMSM XMMHYECKHX pPEaKUU, B TOM YHUCIIE
TEPMOXHUMUYECKHAE PACUEThl, PACUEThl C HCIOJIB30BAHUEM IOHATUS «MacCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B llepuogmueckoi  cucreme
xumudeckux snemeHToB J[. . MennaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.



®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IprMeHeHNE Ba)XHEVIIMX HEMETAIIOB U KX COEUHEHHM.

Merannel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XUMHYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue usnyeckue cBoicTBa MetamuioB. CIUiaBbl METAJUIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
M3YYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pEIICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJIEHUE U OIKUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOpaAMU
KHUCIIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuérpl mMaccel BelecTBa Wi 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMum B 0OeCriedyeHUH SKOJIOTUYECKOU, SYHEPreTUYECKON W MUILECBOU
0e30macHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHUIINE CTPOUTENIBHBIE
MaTepuasbl, KOHCTPYKUIHMOHHBIE MAaTepUajbl, KpPacCKHh, CTEKIO, KEepaMHKa,
MaTepuasbl i 3JIEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHST U 3[0pOBBE YEJIOBEKA: MPAaBWJIAa HCIOJb30BAHUA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO WCIIONIB30BAHUS MPENapaToB OLITOBOW XUMHUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.

Peanmuzanusi  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YYCHUH  OOmer
HEOpPraHU4eCcKol XuMuU B 11 Kiacce oCyIeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OoOIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(pUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, ABJICHHUE.

dusuKa: MaTepus, SHEPTUs, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUI YPOBEHB, BEILIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEpPEHUS, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, S3KocHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC MCKOTAeMbIE, TOTLIIMBO,
PECYPCHL.

TexHOmorus:: XMMHYECKAasi MPOMBIIUIEHHOCTh, METAJUIYPIrus, MPOU3BOIACTBO
CTPOUTEIBbHBIX MaTEPUAJIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBINIJICHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKHX IMpernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeAMETa «XHMHSI» Ha YPOBHE CPEIHETrO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTHU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUECKOTO 00pa30BaHus;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATEJIbHBIX 3a/a4, BBIMOJHECHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIMBBIX  AKCICPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX W IMPABOBBIX HOPM M OCO3HAHWE MOCJIEACTBUNA 3THX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOIo/IeHns TIpaBUiI 0€30MacHOro OOpalleHusi ¢ BeIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TIPaBUJl HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3aj]1a4y
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUA JOCTIKEHUW XUMHH  JIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JCUCTBHUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTHUBHO MPOTUBOCTOSITh HWJEOJOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3[aHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, 00ECTICYCHUU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS NI aHATN3a U OOBSICHECHUS SBJICHHUA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYarOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MIPoIIeCC, CUCTeMa, HAYYHBIA (aKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaIM3UpOBaTh  MOpoOsIEMYy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY HM3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIbHBIE NIPE/ICTABIICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS 1Sl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BATh IOCTABJICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOIIOJaTh 32 XOAOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUS] MNPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IuyHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



(bopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (OpMYIibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIoTa W/WiIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKOH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BBIOUpaTh HauOolee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOEHHSI Kypca «OpraHuueckas XUMHSI»
OTPaXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOAUMOM JIJIsl pelICHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTHUECKUI Psill, TOMOJIOTH, YTJIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN AESATEIBHOCTH YEIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY MJis
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc()OPMUPOBAHHOCTh YMEHUH YyCTaHaBIUBaTh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Takkxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHWYECKHX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIWICH, alETHUIICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMHU TIO0 BBIOJTHEHHUIO J1a0OpPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIIECTB, JCHATypaIusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIHUX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



COPMUPOBAHHOCTh ~ YMEHHW  COOJIIOJIaTh  MpaBWia  AKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, mosicHATh, Ha mpumepax CIoCOOBI
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

Ui CHETBIX H  CcHa0OBUIANIMX OOYYalONIMXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUU S3BIK XUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIHLHOCTH YEIIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpPMHPOBAHHOCTh YMEHUN HCIMOJIb30BaTh XWMHUUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAs COMIA, TUPUT U JIpYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOJIOPOJIHAS]) B COCIMHECHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEUIECTBA (aTOMHAas, MOJIEKYJApHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHUYECKHE CBOMCTBAa HEOPraHWYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIY M COCTAaBY pEarupyrolinx BEUIECTB, TEMIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACHO3HABATh
OTIBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN TMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHYECKUE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJIHEHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBITIOJHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOpPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XHMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpellbl, OCO3HABATh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYarONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucteMy oOo3HadeHui JI. Bpaitns mis 3anucu XMMUYECKUX

dbopmy.
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anemenToB . 1. Menaeneera

12 Crpoenue Bemiectsa. MHOroo6pasue
' BEIIECTB

1.3 XHUMHYECKUE PEAKITUN
Hroro no pazgeny

Pa3nen 2. Heoprannyeckasi XuMust
2.1 MerTamnsl
2.2 HemeTamier

23 CBs13b HEOPraHMYECKUX M OPraHMYECKHX
' BEILIECTB

Hroro no pazneny

Paszngena 3. XumMus U ;KM3HL

3.1 XUMHUSA U KU3Hb

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTpoabubie
padoTshI

IIpakTn4yeckue
padoTshI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne T
eMa YpoKa
n/n yp Bcero

HNuctpykrax no Th. [Ipeamer
OpraHUYEeCKON XUMHH, €€ BOSHUKHOBEHHE, 1
pa3BUTHE U 3HAYCHUE

Teopus cTpoeHUs] OpraHUYECKUX

coenunennii A. M. byrnepoga, eé 1
OCHOBHBI€ TOJIOKEHUS

[IpencraBnenue o knaccuukanum
opranudeckux BeuiectB. Homenknatypa

(cucTemaruyeckasi) U TPUBHUAIbHbIE 1
Ha3BaHMsI OPraHUYECKHX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL

MeraH u 3TaH — npocTenmue 1
MIPEICTaBUTENH aJTKaHOB

AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
OTHIIEH W IPOIHJIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJIKEHOB

Ilpakmuueckasa paooma Ne 1. «lonyyenue 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB

Ankanuensl. byraguen-1,3 u 1

MeTunoyranuen-1,3. [lonyuenue

KoanuyecTBo 4acos

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

19

20

21

CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,
TOMOJIOTUYECKHUM psAll. AUETUIIEH —
MPOCTEUIINN NPEICTABUTEIb ATIKUHOB

Beruuciienus no ypaBHEHUI0 XUMHUECKON
peaxkuuu

Apensl: 6eH301 1 TOITY0J. TOKCHYHOCTB
apeHoB

I'eHeTnueckas CBs3b YII€BOJOPOIOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM

[IpupoHBIE HCTOUHUKH YTIIEBOJOPOIOB:
IPUPOJHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu
[IpupoIHBIE HICTOYHUKH YIIJIEBOIOPOOB:
MIPUPOJIHBIN ra3 U MOMyTHbIE HE(TAHBIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
KonTtpoabHas pabora no reme
«YTII€BOIOPOABD)

IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b
MHoOroaroMHsble CIUPTHI: 3TUIIEHIIIUKOIIb U
TIINLEPUH

DeHoII: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
U XUMHNYECKHUEC CBOﬁCTBa, IMPUMCHCHUEC
Anbrerusl: GopMaNbIeTUa U
aneTanpaerul. AeToH

OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAS U YKCYCHAs



22

23

24

25

26

27

28

29

30

31

32

33

Ilpakmuueckaa paboma Ne 2. «CBolicTBa

pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaH M OJICMHOBAs KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap60HOBbIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

Crnoxuble 3(hUpbl KaK MPOU3BOJIHbBIE

Kap6OHOBBIX KHCJIOT. FI/I,Z[IJOJ'II/B CJIOKHBIX

a¢upoB
JXKupsl: ruaponu3, npuMeHeHHUE,
OuoJIOrNYecKast poJib KUPOB

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxneiiune npeacraBuTeNu: Ti0K03a,
¢bpykTo3a, caxaposa

Kpaxmai u nemirono3a Kak NpupogHbie
IIOJINMEPBI

KonTtpoabHas pabora no reme
«Kucnopozacoaep:xaiiye opraHn4eckue
COEIMHEHUS»

AMUHBI: METUJIAMUH U aHUJIMH
AMUHOKHCIIOTHI Kak aM(pOTepHbIe
OpPraHMYECKNUE COETUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuabt
benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS
OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN



OcHoBHBIC MCTOJABI CHUHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KJIACC

Ne
n/n

Tema ypoka

HNucrpykrax no Th. Xumuyeckuil 37€MEHT.
AToM. DneKTpOoHHAas KOH(UTYpaIHs aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKHX ieMeHToB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHTOoB [[.M1. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMS
KOBaJICHTHOM CBs3U. BonopoaHas cBs3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUS

Iloustue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBas 1071 BEIIecTBa B pacTBOpe

Bcero

KoanyecTBo 4acos

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHWYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHUYECKHUX PEAKLMIX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

Ilpakmuueckaa paooma Ne 1. «Bausinue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KonTtpouabHas pabora no teme
«TeopeTndyeckre OCHOBBI XUMHUI

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB



15

16

17

18

19

20

21

22

23

24

25

26

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XHWMHYECKUE CBOMCTBA XpOMa, MEAH B MX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U UX
COETUHEHUN

Ilpakmuueckasa paboma Ne 2. "Pemenue
IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
«Mertamb»"

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpONHs HEMETAIIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI U UX
COE€TMHEHUI

XuMudeckue cBorcTBa a3oTa, hocdopa u ux
COCTMHECHUI

XUMHUYECKHEe CBOMCTBA YIIIepO1a, KPEMHHUS U
HUX COeIUHEHNN

[IpuMeHeHne Ba)XKHEUIINX HEMETAJUIOB U UX
COE€IMHEHUI

O0001IeHrEe 1 cUCTEMAaTH3alUs 3HAHUHI 110



Tteme «Hemeramiery. Beruncinenus no
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

Ilpakmuueckan paboma Ne 3. «Pemenue
27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

KonTposbHas padora no reMam

28 «Metamns» n «Hemeraiuiby 1
29 Heopranunueckue u opraHu4ecKue KUCIOTHI. 1
Heopranunueckue u oprannueckue OCHOBaHUS

AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME












