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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3aunuax Poccuiickoit
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHbIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopspkenue [IpaBurtensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY TOAXO0/OB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEAEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOy4YeHHSI U TpeOOBaHWI K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpasoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYXWAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, NPUCYILIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOM cpene. Peanusyercss XuMuyeckoe 0O0pa3zoBaHUE
oOy4JaronMxcst Ha YpPOBHE CpPEHEro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOTrO OIpPEAEiIeHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUs B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW MU3HH OOIIECTBA, a TaKke C y4ETOM
oOlMX 1efaed MW MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumn.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IUBWIM3AIMKM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE KaKk O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOPOe (POPMUPYETCS] B XMMHUH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.
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TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOTMYECKON O€30MaCHOCTH U OXPaHBbI 3J0POBBSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 WM i1  BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEINIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOTKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» U «OOmasgs W HEOpPraHuyYecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckoil xumMun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera o0OecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHMsS] BCEro MHOTooOpas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYeHHI0 ydyeOHOro marepuajsa U OO0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHH, a TakK€ Ha YPOBHE CTEPEOXUMHUYECKMX M  DIJIEKTPOHHBIX
OpeICTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHu4eckod XUMHM IOJy4YarOT pa3BUTHE
c(hOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs NEpPBOHAYATIbHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lon HOBBIM yriaoMm 3peHusi B mpeameTe «XUMHS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD) O0yYaromMMcs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJIO0JIOTHYECKUX TO3UIUH,
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riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIei 10 0OBACHSIOMEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHW 3HaHUS CIHOCOOCTBYIOT MOHHMMAHHUIO B3aUMOCBS3M XHUMHHU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBaXKEHHS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCA B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS» ~ JAAaHHOTO  YPOBHS  M3YYEHHMS OpPUEHTHPOBAHO  Ha
(dbopmupoBaHrEe y OOy4YalOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uned, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, TI03HABAEMOCTb MPUPOJHBIX SIBJICHUA MyTEM HKCIEPUMEHTa U
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMH (DakKTaMU U  TEOPETUUYECKHUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemieHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMAIU3ALMU
OOy4JaromMxcss MPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HUMEIONMX 0a30Boe 3HAUYCHHE IJIs
pa3IMYHBIX BHUAOB JACSATENBHOCTU: pEIIEHUsS MpoOsieM, TMOUCKa, aHaldu3a Hu
00paboTku nH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUU Kak Ha YpOBHE OCHOBHOIO OOILIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKON HAayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOJMYECKOW TOUYKM 3pEHUS] TAKOW MOJXOJ K OINpENETCHHIO LeJed H3ydyeHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.
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CoryiacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IEJSIMU W3Y4YCHUS TpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaK  BaKHEHUIICH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE M IMOHMMAHHE CYIIHOCTU JOCTYITHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOMUMBIX ISl MPUOOpETEeHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM JKU3HHU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e301acHOro O0paIleHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IPOrpaMMe 10 XUMHH YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
MpernoJlaBaHy  XMUMHUM B OOJIbIICH  CTETMEHW OTHAETCA  MPEeaIouTeHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOy4YEeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIQJICIOIIETO HE
HAaO0OpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTHUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMEHEHUS WX B PEATbHOU KU3HU
JUTSL peIeHUs TPaKTUYECKUX 3a]1ay.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAaKKE IENH U 3391, KaK:

amanTaius oOyJarommMxcsi K YCIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY MPUHSATHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIONMMXCS  KJIFOYEBBIX HABBHIKOB  (KITFOUEBBIX
KOMITCTCHIIN), WMEIOINX YHUBEPCATBHOE 3HAYCHUE JUISl PA3JIHYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMMMBIX ISl TIPUOOPETEHUS OIbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe i1 OLEHKHM C TO3ULUN
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEY;
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pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C )KMU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUU JJI IOMCKAa U aHaiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaronmxcss YOEeXIEHHOCTH B TyMaHUCTHYECKON
HAIpPaBICHHOCTH XWUMHUH, €€ BaXKHON POJM B PEHICHHH TI00aIBHBIX MPOoOJIeM
PaLMOHAIBHOIO MPUPOAOINOJIB30BaHNUs, OTIOJIHEHUS SHEPTETUUECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIONb30BAaHUSl TOJIYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuebHOM maHe cpenHero ooOiero oOpa3oBaHMsS MNPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obnacTu «EcrecTBeHHO-Hay4YHbIE
IPEIMETHD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).
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COJEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKON XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N0JI0’keHUsA. CTPYKTYypHbIE (POPMYJIBI
OpraHMYEeCKUX BeElIeCTB. [ omoJyorus, u30Mepus. XHUMHUYECKas CBSI3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccUpuUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENIEN KIaCCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3aMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHKE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALCHUIO OPIrAHUYECKUX BELIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
OpocTeiiliie NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHME CBOMCTBA
(peakuuy 3aMelleHUss M TOPEHHs), HaxXOXKICHHE B MpUpPOAE, MOJyYeHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
IpoCTeiIlne NPEACTaBUTENN aJKEHOB: (PU3WYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHUSA, TUAPATALMHM, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENIb AJIKHUHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu rajoreHMpOBaHHUsS U HUTPOBAHUS), MOJTYYEHUE U NPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb
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apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKANMMHA K
Pa3JIMYHBIM KJIACCAM.

[IpuponHble MCTOYHHMKUA YTIIAEBOHOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATMTUYECKUW), mupoau3. I[IpomykTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KaMeHHBIN
yToJb ¥ POAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHWE C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJjOreHONMPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHHE HTHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3agaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOJTYKTOB PEAKLIUH).

Kucnopoacoaepxaiue opranu4eckue CoOeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIUPTHI. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakuMW C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBHEe METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHble  CHOUPTBL. OJTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HICIIOYHBIMU
MeTaJlaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue Gpenomna.

Anbaerugpl U kemowuwvl. DopManbIeTrUi, alETAIBICTUl: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHHE U IPUMEHEHHE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEJACTABUTENM BBICIIMX KapOOHOBBIX
KHUCTOT. Mbljla KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uapomnus xupos. [lpumenenue xxupos. buonoruueckas
pOJIb )KUPOB.
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YrineBomael:  cocTaB, KiacCHpUKAIMSA  yrieBOJAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJIECUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXO0XJICHHWE B MPHPOJE, MPUMEHEHUE,
ounonornyeckas poiib. Potocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmaina u
neunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCTepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX MpPEBpallCHUN:
npoBeJcHNe, HAOMIOJeHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruios (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHEe kpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuértnbie 3agauu.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa MIIM MPOIYKTAa PEaKIMH 1O W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepkale OpraHn4eckiue COeIMHEHN.

AMMHOKHCIIOTHI Kak am(pOTepHble Ooprannueckue coeauHenus. Ousndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHa). bronormyeckoe
3HaYeHHE aMUHOKUCIOT. [lenTusr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOPHYHA M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCJIKU.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YCHHUS BEIIECTB W WX MPEBpallCHUN:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIUs OCIKOB MPH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKOMOJIeKY ISIPHBIE COeUHEHUS

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSIST MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIUMEPU3AITHS U TTOJIMKOHCHCAIIHSL.

OKCIepUMEHTANbHBIE METOABl H3YYEHMsI BEIIECTB M HX MPEBpallECHUil:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.
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Peanusanus MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYILIECTBIISIETCA 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUHN, SBISAIOUIMXCA CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoInIHOCTb, HaOIIOACHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHE.

®dusuka: MaTepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
pecypcsl.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOLIME CPEICTBA, JEKAPCTBEHHbBIE H KOCMETHUYECKHE IIpEerapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHus JIEKTPOHOB MO OpPOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPHOIOB. INEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[Tepunonnueckuit 3akoH U lleproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognYEcKoro 3akoHa u llepmoanyeckoil CucTemsl
xuMmudeckux aiaeMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIINaM H TEpUOaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJsipHAasi W TMOJSpHAs, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICGHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULATENBHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U aHUOHBI.
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BemiectBa MOJEKYJISPHOTO UM HEMOJICKYJSIDHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10JIs BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCTMHEHU . Howmenxkiatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss —XUMHUECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3iudHbIX (pakTopoB. OOpaTUMBIC
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMu4deckoro paBHosecus. [Ipunnnn Jle [lartense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKHUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus tabnui «Ilepuoguyeckas cucrema xuMuueckux siaementos . U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAONIoJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUh HOHHOTO OOMEHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEaAKIUm».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXHUMHUYECKHUE PaCU€Thl, Pacu€Thl C HCMHOJB30BAHUEM TOHATHUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmyeckoi  cucteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
dusnyeckue CBOMWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.
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Meramnel. 1lonoxenne meramnos B [lepuonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢usndeckue cpoiicTBa MeTaioB. CIUiaBbl METaJIOB.
DJIEKTPOXUMHUYECCKUI PSJI HAPSHKEHUN METAIIIIOB.

XUMUYECKHE CBOWCTBA BAXHEUIMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAILICHUN:
M3YYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpPa3llOB HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJNIOJIeHHEe M OIHUCAHHE JIEMOHCTPAllUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMHHHUS C PacTBOpaMu
KHCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH IKOJIOTUUYECKOM, YHEPreTUUECKON U TMHUILEeBOU
0€301MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKHX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHHIUIIAX  ITPOMBIIIJICHHOTO
MOJyYECHUS Ba)KHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTECPUANIOB: BAXKHEHUIINE CTPOUTEIIBHBIE
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl Ul SJICKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHST U 30pOBBE YEJIOBEKA: MPaBWUJIAa HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MMaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBON XUMUU
B OBCEHCBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanmuzanust  MeXOpeAMETHBIX  CBA3€d TNpU  HU3YUYCHUH  OOmer
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OoOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHHA, SBISIOMIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukaius, TMepUOIUIHOCTb, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHUE.
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®dusuka: MaTepus, SHEPTUs, Macca, aToM, JICKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOI, PaJHOAKTUBHOCTh, MOJICKYJIa, SHEPTETHUECKUI YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEPEHHS, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPTraHU3Me.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHomorus: XumMmuyecKkasi MPOMBIIICHHOCTh, METAJUTYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUaloOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOICTBO, MHUIIEBas
NPOMBIIIICHHOCTh,  (hapMalleBTUYeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHaJOB,
AIIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOYYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHBIM U MpeAMETHbIM). HaydHOo-MeTonuueckol OCHOBOM st
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeIMeTa «XHUMHS» Ha YpPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[[€JICHANPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKIECHUN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaronIuXcsi PYKOBOJICTBOBATHCS B CBOECH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMH W  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIUMHU  TMpoOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [I0O3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIOLUMHUCA CBOMX KOHCTUTYIIMOHHBIX MpPaB U 00S3aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4YE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBIIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PA3TUYHBIX BUJIOB YIEOHOH 1€ATEIHHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUSI TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  ITOUCKOB,
IIOCTOSIHHOTO TPYJ1a YYEHBIX U IPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME IOCIEACTBUH ITHX
IIOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOIO/IeHUsT TIpaBui O€30MacHOro oOpalleHusi ¢ BeUlecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YTPOXKAIOIIMX 3J0POBBIO U KU3HHU JIIOCH;

OCO3HAHUS TOCTEACTBUN W HENPUATUS BPEIHBIX MPUBBIYCK (yMOTpeOseHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PCIICHHM NPAKTUYECKUX 3aaad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);
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MHTEpeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI TI0 XUMUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccun u peaym3anuu COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
YKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME NMPUPOJHOU U COLIMATIBHOW CPEIb;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTIDKEHUW XUMHH  JUIS
penIeHns BONPOCOB PAllMOHAIIBHOTO IIPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKAKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa JESATETbHOCTH JKOJIOTUYECKON HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbOopMHUpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/aHUU IIEJIOCTHOTO
MpeACTaBlIeHUs] 00 OKpPYKAIOIIEM MUpE Kak O €IMHCTBE MPUPOJblI U YEJOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJTHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UMBWIM3ALMU: B €€ TyMaHUCTUYECKOM HANpaBICHHOCTH W Ba)XHOM pOJH B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX TpodsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILLIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, 0OCCIICUCHUH YCIOBHUI
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
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NoJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHsI SBJIICHUH OKPY’KaIOIIETo MUpa U
MPOUCXOSIIINX B HEM N3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
pelieHust Ipo6sieM B peabHbIX KU3HEHHBIX CUTYaIINAX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHY U  CHOCOOHOCTM K  HENpPEepHIBHOMY  OOpa3oOBaHHUIO |
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyZAa B pa3IMUHBIX cepax mpodecCHOHATbHON
NESTEIBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHUs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HAUUMbIE  JUIS dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIIeHayYHbIC TTOHSITHUS, OTPAXKAIOUUe
[EJTIOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuPuKy MeTOJ0B TMO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOTI0IeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

PETYISITUBHEBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YJarOIINXCS;
COCOOHOCTD oOyuJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbIE
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISATHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Yu4eOHbIMU No3HaABaTeJbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBHUS:

CaMOCTOATENLHO  (opMyIHMpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENEINIATh LENM JCITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACITEIbHOCTU C MTOCTABJICHHBIMU LIEJISIMU;
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UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JTIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOLIUE MOHSITHS JIJIsl OOBSICHEHUS OTJIEIbHBIX ()aKTOB U
SIBJICHUU

BEIOMPATh OCHOBAaHUSA H KPUTEpUH IS KIAcCU(DHUKAIMKM BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTAHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTUYECKHE pPacCyX ICHUS (MHIYKTUBHbBIC, JEIyKTUBHBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAay4HOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKkuui;

dbopMyIMpOBAThH MENU U 3a/1a4U UCCIICIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITELHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B Ka4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliiecca, CaMOCTOSITENIBHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKHX 3a7ay, MIPUMEHEHHUIO pa3INYHbIX
METOJI0B TTO3HAHMSI.

3) pabora ¢ unpopmMaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHUKAX WHPoOpManuu (HAy4HO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,
pecypcbl HTepHETa), aHamTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (opM
MIPEACTABIICHHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTB;
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(GbOpMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
orbope wuHpOpMaLUMK, HEOOXOAUMOW [JIsl BBIMOJHEHHA Yy4YeOHBIX 3ajad
OTPEENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMPEACTABICHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TMpE3EHTAIMel pe3yJIbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMIOJTHEHUHU
XUMHYECKOTO IKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaian3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATh CBOIO MO3HABATEIBHYIO
JeSTENIbHOCTD, Ompefenss e€ Ienu W 3a7add, KOHTPOJIMPOBaTh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHGHUM YYEOHBIX U HCCIENAOBATENLCKUX 3ajad, BHIOMpaTh HamoOoJee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUN O
BCIIECTBAX U XUMHUCCKUX PCAKIIHSIX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI
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npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3JI0POBBIO U MPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATEIbLHOCTh, XUMHYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAs), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
pazuKall, U30MepHUsi, U30MEPhI, TOMOJIOTHUECKUN PsiJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJ, M Aa30TCOJAEpX AIINE COCAMHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHMUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATEITbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTepHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U PEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW)
dbopMysl OpraHMYECKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBAaTh MOJIETU MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAIJIC)KHOCTh HU3YUYCHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCIMHEHHS, BBICOKOMOJICKYJIIPHbIC COEJUWHEHMsI), JlaBaTh WM Ha3BaHUS IIO
cuctematudeckoit Homenknarype (IUPAC), a taxke TpUBOAUTH TPUBHATHHBIC
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, dhopManbaeru, areTaibIAerua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCNUHEHUSAX (OMHAPHBIC U KPATHBIC);
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TIIOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, ATUJICH, MPOIWIICH, AalCTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHYECKHX PEaAKIHH C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUIECKOE IPUMEHEHHE TIPOAYKTOB IepepaboTKH;

c(OpPMHPOBAHHOCT, YMEHHUHA TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJACTh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYEHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS U TPUHATHS pElIeHUuN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallMAX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH IUTAHWPOBATh W BBITIOJHATh XUMHYCCKHH
AKCIIEPUMEHT (TIPEBPAIICHNS OPTaHUYECKHUX BEIIESCTB MPU HArPEBAHKH, ITOTYUCHUE
STWICHA ¥ W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIE PEAKIUU OPTraHUYECKHUX
BCIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWM, I[BETHHIE PEaKIMU OEJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIAOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATh PpPE3yJbTaThl
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHH COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YIIhTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);
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cOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JIEATEIHHOCTH B IEISIX
COXPaHEHHSI CBOETO 3[I0POBbS M OKPYKAIOIIEH MPUPOIHON CpEelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEJOTBpAlICHUS HX BPEIHOrO BO3JCHUCTBUSI Ha OPraHU3M
YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAX TO3HAHUSI BELIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX W CJA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHuid JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHUS Kypca «OOIass U HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJM XHUMHUM B TIO3HAHWUW SIBJICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelIeHUs MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBajIeHTHas, MIOHHAs, METaJUTMYeCcKas, BOAOPOJIHAS ), KpUCTAJUIMYECKas pelieTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
NP XUMHUYECKUX PEaKIUsAx), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHMUHU,
MHUPOBO33PEHYECKUE 3HAHMUS, JIEKAIIUE B OCHOBE IOHUMAHMS IPUUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJY4YEeHUN U O€30MaCHOM HCTOJIb30BAaHUU BAKHEUIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA,
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c(OpPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTepHbIC MPU3HAKH TMOHSITHIA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY IS
cocTaBieHUs: (GOpMylT BEUIECTB M  YpPaBHEHHM XUMHUYECKHUX  PpEaKIHUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
HEOPTraHWYECKUX BeHIeCTB (yrapHblid ra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BaJIECHTHOCTh U CTEIIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAsS, METAJNINYECKasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJTMYECKast), XapaKkTep Cpelibl B BOJHBIX paCTBOPaX HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAILIbl, OKCU/bl, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBIC]I IEPUOAUUECKOTO 3aKoHa /JI.
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumudeckux snemenToB JI. M. MenneneeBa, MCIONb3ysd MHOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB XMMHMUYECKHX 3JIEMEHTOB M UX COEIMHEHUN
0 nepuoaaM u rpymnnam llepuoauueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Mengeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBS3M MEXKIYy HEOPraHU4eCKUMHU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLINN;

c(OpPMHUPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIICHHS 3JIEMEHTOB, 0OpaTHMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBHUS, ITPU KOTOPBIX 3TU PEAKLIMHU UAYT 10 KOHIIA;
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c(OpPMUPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHMM PACKpPBIBATh CYIIHOCTh  OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c()OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOTO IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W J1TabopaTOpHBIM OOOpYyJOBaHWEM, a TakXKe MpaBuia OOpaiieHus ¢
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaauzaTopa,
ONpENENEHUE Cpeapl pacTBOPOB BEHIECTB C IMOMOILIBID  YHUBEPCAIBHOIO
WHIUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakIuu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 0
temam «Metaiuib»y U «HeMmeTtaiib») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIICHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakUuil U (OpMyIUpPOBATH BBIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);
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cOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1eJIeCO00pa3HOro TMOBEACHUA B OBITY M TPYAOBOH JEATENHHOCTH B IEISIX
COXPAHEHHUSI CBOETO 370POBbsl M OKPYKAIOLIEH NPUPOJHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBbI ONIPEICIEHHBIX BEIIECTB, TOHUMAsI
cmbicn mokazarens [I/JIK, moscHATe Ha mpuMepax CHocoObl YMEHBIICHHUS U
IPEIOTBPAIICHHS UX BPEIHOTO BO3/ACHCTBUS HA OPTAaHU3M UEJIOBEKa,

Ul 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CIA0OBHIAIIMX OOYy4alOUIMXCsA: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvucu XMMUYECKHUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COSAMHEHUH A. 3 0 0
M. bytieposa
Htoro no paznemny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIEBOJOPOIbI — ATKAHBI 2 0 0
99 HenpenenbHble yriieBOAOPOIBI: aTKEHBI, 6 0 1
' aJIKaIUEHBI, aJTKUHBI
2.3 ApomaTtrndeckue yriieBoI10pOIbI 2 0 0
54 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 3 1 0
' UX mepepaboTka
Hroro o pasneny 13
Paznen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crupter. ®enon 3 0 0
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 JCTHARL B 7 0 1
CrnoxHble 3¢upbl
3.3 VrneBoabsl 3 1 0




,ﬂ,OKyMEHT noanuncaH 3]'IeKTpOHHOI7I noanuncbio.

Hroro mo pazneny 13
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coeuHeHust

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Wroro no pazueny 3
Paspnen S. BeicokoMoJIeKyIsipHbIE COeAUHEHHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne /it P Konrpoannsie IIpakruueckue (mupp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuomndeckuii 3aKoH
1.1 u Ileproanueckas cucteMa XUMHYECKIX 3 0 0
anemenToB /1. . Meneneena
12 Crpoenue BemiecTBa. MHOrooOpasue 4 0 0
BEIIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 MeTais 0
2.2 Hewmeramisl 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX ) 0 0
BEIICCTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4 0 0
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuuyectBo 4yacos JIEeKTPOHHBIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoapueie  Tparkruueckue fa[3yqennﬂ :)lﬁ[()l;l;OBaTeanue
padoThI padoThI pecypes:
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1 0 0
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE
Teopus cTpoeHHst OpraHM4EeCKUX
2 coenunenuii A. M. bytieposa, eé 1 0 0
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux Bemiects. HomeHkinatypa 1 0 0
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 ATKaHbI: COCTaBUI/I CTpPOCHUE, 1 0 0
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1 0 0
IIPEICTaBUTENN aJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 0 0
7 OTUiEH U NPONWIEH — NpOCTeIne 1 0 0
IIPEICTAaBUTENN aJIKEHOB
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 0 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 Metmnoyraauen-1,3. [Torydenne 1 0 0

CUHTETUYECKOIO KaydyyKa U PE3UHBI
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10

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MIPOCTEUIINN NIPEACTAaBUTEIb AIIKUHOB

11

12

Brruunciienus mo ypaBHEHUIO XUMHYECKOM
peakiuu

Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13

I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAUICKAIUX K PA3IMIHBIM KJIaccaM

14

15

16

[TpuponHbIE HCTOYHUKY YTIIEBOIOPOIOB!
MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu
[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB!
NPUPOJHBIN a3 v NOMYTHBIE HEPTAHBIC
rasbl, HeTh ¥ IPOIYKTHI €€ mepepaboTKH
Kontponbnas paboTta mo pazaery
«YTIeBOIOPOIBI»

17

18

19

HpeI[eJ'II)HBIe OIHOATOMHBIC CIIUPTHI:
METaHOJI ¥ 3TaHoJ1. BonoponHas cBs3b
MHoOroaTroMHsle CIUPTHI: ITUIICHIIIMKOJIb U
TIILEPUH

@DeHOoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20

21

Anpaerunpl: GopManbaeTuI 1
areTanbaerug. AeToH

O,I[HOOCHOBHLIC MMpEACIILHBIC Kap6OHOBBIe
KHCJIOTBI: MypaBbUHAA U YKCYCHas

22

[IpakTuueckas padora Ne 2. «CBoiicTBa
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pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHI, KaK

23 MPEACTABUTEIM BBICIINX KapOOHOBBIX
KHCIIOT

24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX
3¢upoB

26 Xupsr: rugponus, npuMeHeHue,
OMoJIOTNYECcKast POJIb KUPOB
VYTaeBobl: COCTaB, KiIaccudukanus.

27 Baxuelinue npecTaBuTeNu: TIH0K03a,
bpykTO3a, caxapo3a

08 Kpaxmai u memirono3a Kak mpupoHbIe
MTOJINMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxaiiue opraHuuecKre
COCIMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCITOTHI Kak aM(OoTepHbIE

31 OpPraHWYECKUE COCTUHEHUS, HX
Ouosorudeckoe 3HadeHue. [lentumb

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN

34 OCHOBHBIE METOBI CHHTE3A
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BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

[Inactmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalys aToMOB

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
U3yYCHUS

DJIEeKTPOHHbIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U X COCAUHECHUH I10
rpynnaM u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB J[.J. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.

HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBOpe
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Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBSA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHbBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
8 3aKOH COXpaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMHMUYECKHUX PEAKLUAX

Ckopoctb peakiuu. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas paborta Ne 1. «Bnusaue
10 pasIUyYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

BHeKTI)OHI/ITI/I‘-ICCKaH nucconuanus. Iloustue

0 BoZiopoiHOM Mokasarene (pH) pactBopa.

11
Peakuuu nonnoro oomena. ['maponus

OpraHNYCCKUX U HCOPTaHNYCCKUX BCIICCTB

OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
12 peakuuu. [TonsTre 00 snexTponnze
pacIijiaBoB U pacTBOPOB COJIEH

Kontponbnas paboTa mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

13

Mertainmsl, ux nonoxxenue B [lepuoamueckoit
CUCTEME XMMHUYECKUX d1eMeHToB J1. .

14 MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METaJIJIOB
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15

16

17

CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUM PsiJT
HaIIpsHKEHNUN METaJUIOB

XUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, KaJui, KaJablluid, MarHuH,

AITIOMUHUIA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTUHEHUN

19

20

21

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Mertamb»"

Hemeramiel, X monoxeHue B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznueckue cBOICTBa HEMETAIIOB.
AJNIOTpONHs HEMETAJIOB (Ha IpuMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

XHWMHMYECKUE CBOMCTBA TAJIOT€HOB, CEPhI U UX
COCIMHEHUN

23

24

XuMuyeckue cBoMCTBa a3oTa, (hocodpa u ux
COETUHEHUN

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COETUHEHUN

26

O0001IeHYE ¥ cUCcTEMAaTH3alus 3HAHUI 1O
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TteMme «Hemerauisly. Berauciaenus mo
YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"HemeTaisl"»

98 KontponbHas pabora o remam «MeTtaibh» 1
u «Hemeramnbi»

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX
BEIIECTB
Posnb xuMum B o6ecrieueHnH 3K0JIOTHYECKOi,

31 SHEPTEeTUYECKON U MUIIEBON OE30MTaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMMX HAYYHBIX

32 IIPUHLIMIIAX POMBILIUIEHHOT'O IOTY4YECHHUS 1
BaXHEUIIMX BEILECTB

33 YesnoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XuMUs ¥ 30pOBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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JOKYMEHT NOJANUCAH 3JIEKTPOHHOHU MOJANUCHIO

HOAJIMHHOCTD TOKYMEHTA NOATBEPXK/IEHA.
w INPOBEPEHO B ITIPOTPAMME KPUIITOAPM.
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