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ITOSICHUTEJIbBHASA 3AIINCKA

[IporpaMma MO XWMHM Ha YpOBHe cpeaHero oOmiero o0pa3oBaHHS
pa3paboraHa Ha ocHoBe PegepanbHOro 3akoHa ot 29.12.2012 Ne 273-P3 «O06
obpa3zoBanuu B Poccuiickoit Peaepaiiin», TpebOBaHN K pe3y/bTaTaM OCBOEHUS
denepanbHOl 0Opa3oBaTeslbHOM TMpOrpaMMbl  cpefiHero o0irero ob6pa3oBaHuUs
(®OIT COO), mnpencraBieHHbIXx B  @PefepaJbHOM  TrOCY/AApCTBEHHOM
obpa3zoBarensHOM cTtaHgapte COO, ¢ yuétom KoHijemniyy nperoaBatys yueOHOro
npegMeTa «XHUMHsI» B 00pa3oBaTebHBIX OpraHu3anusx Poccuiickoii ®epepaiiyu,
peayTu3yIoIuX OCHOBHbIe 00pa30BaTe/bHbIe POTPAaMMbl, 1 OCHOBHBIX TTOJIOXKEHU
«CTparerum pa3BuTusi BocriuTanus B Poccurickort ®@efepanyu Ha riepuos go 2025
roga» (Pacnopsbkenue IlpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAIX0/I0B K pa3paboTKe MpOrpamMMbl 1O XHUMHH, K OIpezie/eHUI0
o01mieii cTpaternu 0OydeHus, BOCITUTAHUSI M Pa3BUTHSI 00yUarOIUXCs CpeCTBaMHU
yuebHOr0 npeamMeTa «Xumusi» aisg 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIA
KoHIIenTyanbHble mojokeHnss @I'OC COO o B3auM000YyC/IOBJIEHHOCTH IieJIeH,
coj/lep>KaHusl, pe3y/bTaTOB 00yueHHSI YW TpPeOOBaHWM K YPOBHIO TIO/ITOTOBKH
BBIITYCKHUKOB.

XuMuueckoe oOpa3oBaHue, roTyuyaeMoe BBIITyCKHUKaMU
o01meoOpa3oBaTeslbHOM  OpraHUW3al[iy, SB/SETCS HeOTheM/IeMOM YacCTbl0 UX
obpasoBaHHOCTH. OHO CAYKUT 3aBeplIalOIIMM 3TaliOM peaau3aliud  Ha
COOTBETCTBYIOI[EM €My 0a30BOM YpOBHe K/IFOUEBBIX I[€HHOCTeH, ITPUCYIINX
I[eJIOCTHOM CHCTeMe XHUMHUYecKoro oOpa3oBaHHWs. OTH IIEHHOCTH KacaroTCs
T03HaHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUSI MUPOBO33PeHUsI U 0011[ell KyIbTYpPbI
yeJsioBeKa, a TAKXKe IKOJIOTUUeCcKd 000CHOBAaHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO
Y TIpUPOAHON cpefie. Peanu3yercs xuMuueckoe obpa3oBaHue 00yyarouxcsi Ha
yPOBHE Cpe/iHero 0011jero 00pa3oBaHusI CpeICTBAMU YUeOHOT O IpeiMeTa « XUMHSI»,
coZlep)kaHve W TIOCTPOeHWe KOTOPOro Ompefie/ieHbl B MpOrpaMMe M0 XWMHWHM C
yU46TOM CrelU(PUKA HayKU XUMUU, €€ 3HaueHWsi B T03HAaHUM TMPUPOJbI U B
MaTepHabHOW >KU3HU 0011]eCTBa, a TakKKe C YU6TOM OOIIMX Liesieil ¥ TIPUHLIUIIOB,
XapaKTepU3yIOIMX COBPEMEHHOe COCTOSTHHe CHCTeMbl CpefiHero 00iiero
obpa3oBanust B Poccuiickoit @ezepariyu.

XUMUSI KaK 3JIEMEeHT CHCTeMbI eCTeCTBEHHBIX HAayK WrpaeT ocobyio posb B
COBpeMEeHHOW IUBW/IM3ALM, B CO3/JaHUM HOBOM 0a3bl MaTepUaTbHOW KY/bTYDBHI.
OHa BHOCHUT CBOM BKJIaJ, B (POPMUPOBaHKE PALIMOHATBLHOTO HAYUHOTO MBILLIIEHUS,
B CO3/laHHe 1IeJIOCTHOTO TIpe/iCTaBeHnss 00 OKpYy’KarolljeM MUpe Kak O eJMHCTBe
MPUPO/bI U UeioBeKa, KOTOopoe (OPMUPYeTCS B XMMHUU Ha OCHOBE MOHUMaHUS
BeIlleCTBEHHOI'0 COCTaBa OKPY’KAKOL[ero MHPA, OCO3HAHWSI B3aWMOCBSI3U MEXIY
CTPOEeHUEM BeIIeCTB, UX CBOMCTBAMHU Y BO3MOKHBIMU 00/1aCTSIMU TIpUMeHeHUs.



TecHO B3aUMOIECTBYS C ADYTMMHU eCTeCTBEHHbIMU HayKaMH, XUMHUsI CTasa
HeOTheM/IeMOM YaCTbi0 MUPOBOM KYJ/IbTYPbI, HEOOXOAUMBIM yC/IOBHEM YCITEILITHOTO
TPyJla ¥ >KU3HU KaKJoro useHa oOijectBa. CoBpeMeHHass XWMHs KaK Hayka
co3yjaresibHas, KaK HayKa BbICOKMX TEXHOJIOTMM HarpaB/ieHa Ha pelleHue
17100a/bHBIX TIPO6JIeM  YCTOMUWMBOTO Ppa3BUTHUS UelOBeUeCTBa — ChIPHEBOM,
SHEpPreTUYeCKOH, MUIIeBOM, SKOIOTHUeCKOM 6e301MacHOCTH U OXPaHbI 3/[0POBbSI.

B cooTBeTcTBUM C 0OI[MMU 1e/IAIMU W TIPUHI[MTIAMH CpeJHero o00111ero
obpa3oBaHus cofep)kaHre npeamera «Xumusi» (10-11 Kmacchbl, 6a30BbI YPOBEHD
M3y4eHUs) OPUeHTHPOBAHO MPeNMYIIeCTBeHHO Ha OOIeKYIbTYPHYIO MOATOTOBKY
oOydJarImmxcsd, HeoOXOAUMYI0O WM /i1 BBIpAaOOTKHM  MHPOBO33PEHUECKUX
OPMEHTHPOB, YCIEIIHOTO BK/IIOUEHUSI B JKM3Hb COLMyMa, MPOAO/DKEHUS
oOpa3oBaHus B pa3/IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEMOCPeZICTBEHHO C XUMUEH.

CoCTaB/iAOIMMMH  TIpeaMeTa «XUMHSI»  SABJIIOTCA  0a30Bble  KYypChl —
«Opranunueckasi xumusi» U «OOljas ¥ HeopraHuueckas XWMHS», OCHOBHBIM
KOMITOHEHTOM CO/iepKaHUsi KOTOPBIX SIB/ISTFOTCSI OCHOBBI 0a30BOM HayKH: CHUCTeMa
3HaHWM 10 HeOpraHWYeCKoW XUMHUH (C BK/IFOUeHWEM 3HaHWM W3 00Ier XUMUu) U
OpraHhuYeckor Xxvumuu. @opMHUpOBaHUe JaHHOW CHUCTEeMbl 3HAHUW MPU U3yYeHUU
npeamera obecrieurBaeT BO3MOXKHOCTh pacCMOTPEHHUsI BCero MHOroo0pasus
BeII[eCTB Ha OCHOBe OOIIUX TTOHSATHM, 3aKOHOB ¥ TEOPUM XUMUH.

CTpykTypa copepkaHusi KypcoB — «OpraHudeckas Xumus» U «OOmiass u
HeopraHuyeckass XUMusi» CGOpPMHPOBaHa B TIporpaMMe MO XMMHUU Ha OCHOBe
CUCTEMHOTO TIOAXOJa K W3yueHMIO yueOHOro warepuaia U 00yC/IOBIeHa
HUCTOpHYEeCKM  OOOCHOBAaHHBIM  DPa3BUTHEM  3HaHWW Ha  ONpejeNéHHbIX
TeOpeTUUeCKUX YpOBHSX. Tak, B Kypce OpraHMYeckol XWMHUM BellecTBa
paccMaTpUBAlOTCS Ha YPOBHE K/IaCCMYeCKOW TEeOpUM CTPOEHHsI OpraHhuyeCcKux
COeIMHEHWH, a TakXke Ha YypOBHE CTepeOXUMHUYECKUMX U 3JIeKTPOHHBIX
TIpe/ICTaB/IeHU 0 CTpOoeHUH BelriecTB. CBe/leHUsI 00 M3ydyaeMbIX B Kypce BelljeCTBaxX
JAIOTCSl B Pa3BUTUM — OT YIJIEBOAOPOJOB 0 CJIOXKHBIX OHMOJ/IOTHYECKH aKTUBHBIX
coefvHeHuid. B Kypce  opraHMYeckKOM  XWUMHUM  TIOJIy4alOT  pa3BUTHE
copMUpOBaHHbIE HA YPOBHE OCHOBHOTO 001ijero obpa3oBaHusi MepBOHaua/bHbIe
rpe/iCTaB/IeHUs 0 XUMUUYECKOW CBSI3M, K/IaCCU(PUKAL[MOHHBIX MPU3HAKaxX BeleCTB,
3aBMCHMOCTU CBOMCTB BeIIeCTB OT UX CTPOEHUS], 0 XUMHUUeCKOU peaklIniu.

[Tonq HOBBIM yr7IOM 3peHHs B TMpeaMeTe «XWMHsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3yUeHHBIM Ha YPOBHe OCHOBHOTro o00iero o6pa3oBaHus
TeoOpeTUYecKUi maTepuan M (DaKTOJOTHUeCKHe CBelleHUs1 O BellecTBax U
XUMHUeCKOH peaki[uu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuueckas
XUMHsD» OOYYaroLUMCs TIPe/IOCTaB/IsIeTCs] BO3MOXKHOCTb OCO3HaTh 3HaueHHe
TepUOANUeCKOTr0 3aKoHa C OOIIeTeopeTUYeCKUX W MeTOAOJOTMUeCKUX TIO3ULUM,



ryiyb)ke TOHSTh MCTOpUYECKOe H3MeHeHHWe (YHKIMM 3TOro 3akoHa — OT
o0ob11arotieit 10 0ObSICHSIOMIEH 1 TTPOrHO3UPYIOIIEH.

EnuHas crucTeMa 3HaHUN O Ba)KHEMIIMX BeIlleCcTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBax W TMPUMEHEHUU, a TakKKe O XUMHUUYECKUX peaklUsiX, UX CYI[HOCTU U
3aKOHOMEPHOCTSX TPOTeKaHus JOI0/HseTCs B Kypcax 10 u 11 KiaccoB 3/ieMeHTamMu
CoJlep>KaHus, UMEIOLMMU KYJIbTYPOJOTHUYECKUM U TPUKIA[HON XapakTep. OTH
3HaHUS CIOCOOCTBYIOT TIOHMMAaHWIO B3aMMOCBSI3M XHMWUU C JPYTUMH HayKaMH,
pacKphIBalOT eé poJib B I03HaBaTeIbHOU U MPaKTUUeCKOU JlesATe/TbHOCTH UesloBeKa,
CrIoCcOOCTBYIOT BOCITUTAHUIO YBaXKeHUs K TTPOLIeCCy TBOPUYECTBa B 00/1aCTH TeOPUH
Y TMpPaKTUUeCKUX TMPUI0KEHUH XUMUH, TIOMOTal0T BbIMYCKHUKY OPUEHTUPOBAThCS
B OOILI[eCTBEHHO W JIMUHOCTHO 3HAUMMbIX Mpobjemax, CBSI3aHHBIX C XUMHeEH,
KPUTHUYECKU OCMbIC/TUBATh UH(OPMAILIUIO Y IIPUMEHSITh eé JI7Is1 TIOTI0/THeHHsT 3HaHUH,
pellleHUs] UHTeJI/IeKTyalbHbIX U 3KCIIePUMeHTa/IbHbIX UCC/Ie/loBaTeIbCKUX 3afiau.
B 1iesioM cofepskaHue yueOHOTO mpeameTa «XUMUs» JAHHOTO YPOBHSI M3yUeHHs
OpUEeHTUPOBaHO Ha (OpMUpOBaHUe y 00yYaroIMXCsT MUPOBO33PeHUeCKON OCHOBBI
Oasi TioHMMaHusi (uiocodCKUX WAeM, TaKMX KakK: MaTepuajibHOe eJUHCTBO
HeOpraHu4YeCcKoro U OpraHu4eckoro Mupa, 00yC/0BIeHHOCTb CBOMCTB Bell[eCTB UX
COCTaBOM U CTPOEHHEM, [T03HAaBaeMOCTh TIPUPO/HBIX SIBJIEHUM MYTEM SKCIIepUMeHTa
Y DpellleHds TPOTUBOPEUYM MeXAy HOBbIMU (PaKTaMd U TeopeTuYeCKUMHU
TIpeITIOChI/TKaMH, OCO3HaHWEe PO/ XUMUHW B pellleHWH 3KO0JIOTHYecKuX TpobsieM, a
TaKk)Ke TIpobieM cbepexeHUs] IHEPreTHUECKHUX PeCypCOB, ChIpbsl, CO3/lJaHUsI HOBBIX
TeXHOJIOTUW U MaTepUasoB.

B nmaHe pellieHUss 3aZilad  BOCIUTAHUS, pa3BUTUSL W  COLMA/IU3ALUU
00yuaroIuXxcs TMPUHSAThIE TPOTPAMMOM T0 XWUMWUU TOAXOAbI K OIpe/ie/ieHUIo
CcoJlepKaHusi U TIOCTPOEHHWs1 TIpeJMeTa TpeAyCMaTpuBalOT (OpMUPOBaHUE
yHUBepPCa/lbHBIX YUeOHBIX AeMCTBUH, MMeroIMX 0a30Boe 3HaueHue 11 pa3/InyHbIX
BUJIOB JesITeJIbHOCTU: pellleHus1 TpobseM, TIOWCKa, aHaivM3a W 00paboTKu
vHbopMaliyd, HeoOXOJUMBIX [Jjisi TIpUOOpeTeHWs OrbiTa TIPAKTHUUECKOW U
WCC/IeIOBATe/IbCKOW /leITe/IbHOCTH, 3aHUMalollell Ba)KHOe MeCTO B II03HaHUHU
XUMUHU.

B mpakTuke TmiperioflaBaHuss XWMHWM KaK Ha YPOBHE OCHOBHOI'O OOIIIero
oOpa3oBaHus, TaK U Ha YPOBHe cpeiHero o01riero oo6pa3oBaHusl, PH OMpezie/ieHuH
cojlep>KaTe/IbHOM XapaKTepUCTHUKU liejield M3yuyeHusl MpejMeTa HaripaBjieHUeM
MepBOCTENEHHOW 3HAUMMOCTU TPAAMLIMOHHO TIPU3HAETCs (POPMHpOBaHME OCHOB
XUMHUYECKOM HayKu Kak 00/1aCTH COBPEMEHHOI'0 eCTeCTBO3HaHMs, MpaKTUUeCKou
JlesiTeTbHOCTU uejioBeKa M KaK O/IHOTO M3 KOMIIOHEHTOB MUPOBOM KynbTyphl. C
MEeTOAWNYECKOW TOYKU 3PEeHUsI TaKOW MOAXOJ K OMNpeeseHut0 Liejied U3ydeHUs
ripeiMeTa SIB/ISIETCS BIIOJIHE OTPaBAaHHBIM.



CoryiacHO JJaHHOW TOYKe 3peHMsl TJIaBHbIMU LIeJIIMU M3y4YeHUsl TipefiMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 K/1.) ABISIOTCS:

e (opMHpoOBaHMe CUCTEMbl XHMMUECKUX 3HAHMM KakK BakHelIei
COCTaBJISIFOIEN €CTEeCTBEHHO-HAayUYHOW KapTWHBI MHpa, B OCHOBE KOTOPOU
neXkaT K/roueBble MOHATUS, (yHZaMeHTa/lbHble 3aKOHbI U TEOPUH XUMHUHU,
OCBOEHHE $3blKa HAyKH, YCBOEHHE W TOHWMaHue CYIIHOCTH AOCTYITHBIX
0000111eHNIT MUPOBO33PEeHUYECKOT0 XapaKkTepa, O3HAaKOMJIeHHe C UCTOpHei
VX Pa3BUTHS U CTaHOBJIEHUS;

» (dopMHUpOBaHKE U pa3BUTHE TPeACTABJIEHUN 0 HayYHbIX MeTOZaX MO3HaHUs
Bell[eCTB U XUMUUeCKUX peakiiuii, Heo0X0AUMBbIX /J1s IpUOoOpeTeHrst YMeHUM
OpPUEHTUPOBATbCSA B MHpe BeleCTB U XMMUUECKUX SIBJEHUH, HWMEIOLUX
MeCTO B MPUPOJE, B TPAKTUUECKOW U TOBCEJHEBHOU >KU3HU;

e pa3BUTHe YMEHUU U CTIOCOOOB JiesiTe/IbHOCTU, CBA3aHHBIX C Hab/II0/[leHHneM U
O0BsICHEHMEM  XUMHUUEeCKOro SKCIlepuMeHTa, COOJito/leHueM  TpaBUjl
Ge3oracHOro obparrieHus C BeljeCTBaMH.

Hapsiny ¢ 5TuM, copep>katesibHasi XapaKTepUCTUKA LieJied U 3aJjau U3y4yeHus
ripefiMeTa B TIporpamMme Mo XUMHUM YyTOUHEeHA U CKOPPEKTHpPOBaHa B COOTBETCTBUU
C HOBBIMU TIPUOPUTETaMH B CHCTeMe cpefHero obijero obpa3oBanHus. CeroiHs B
TIpero/laBaHuM XUMUU B O0JIbITel CTereHu OTAaéTCs Mpe/rouTeHre MpaKTUueCKom
KOMITOHEHTe  Cojlep)KaHusi o0OyueHHs, OpPHEHTUPOBAaHHOW Ha TIOATOTOBKY
BBIMyCKHUKA 0011je00pa3oBaTe/ibHOM OpraHu3aliuy, Brajeromlero He Habopom
3HaHWY, a (DYHKLMOHA/JLHOM T'PAMOTHOCTBIO, TO €CTh CrocobaMu ¥ yMeHHsMU
aKTUBHOTO MOJTyUYeHWs 3HaHWW Y TPUMEHEeHHUsI UX B peabHOU >KU3HU /1 pelleHust
MpaKkTUYeCcKUX 3azad.

B cBsI3U C 9TUM TpU U3yueHuH npeiMeTa « XUMUs» JOMUHUPYIOlljee 3HaueHue
NproOpeTaroT Takue 1ie/id U 3afiaud, Kak:

afianranysi 00yJaromxcsi K yC/IOBUSM JUHAMUYHO pa3BUBAIOIIErocsi MUpa,
dbopMrpoBaHWe  WHTE//IEKTYaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHNI0, COTPY/HUUYECTBY, CAMOCTOSITe/TbHOMY TPUHSATUIO TPaMOTHBIX
peleHr B KOHKPETHBIX KU3HEHHBIX CUTYaLUsiX, CBSI3aHHBIX C BeIeCTBAMU U UX
TpUMeHeHHeM;

dbopmMrpoBaHre y 0O0yuarol[uXCs KIOUEBbIX HABBIKOB  (K/IFOUEBBIX
KOMIETeHLIU), UMeIOIIUX YHUBepcaJbHOe 3HaueHue /i pPa3/IMuHbIX BUJIOB
JesTeJTbHOCTH: pellieHUsi po0sieM, TMOKCKa, aHamu3a U 06paboTku uHGopMalmy,
He0OX0JUMBIX JI7is pHoOpeTeHUs OTTbITa IeATeTbHOCTH, KOTOpasi 3aHNMaeT BayKHOe
MeCTO B TI03HAaHWW XWUMWM, a TaKXKe [J/isi OLeHKU C TMO3ULMH 3KOJOTUYeCKOou
6e30racHOCTH XapakTepa BJIUSHUS Bell[eCTB ¥ XMMUUeCKUX MPOLIeCCOB Ha OpPraHU3M
yesioBeKa U MPUPOJIHYIO CPeay;



pa3BUTHe TI03HaBaTe/JbHBIX MHTEPeCOB, WHTE/UIEKTYyalbHbIX U TBOPUYECKUX
CriocoOHOCTeN 00yUaromUXCsl: ClTOCOOHOCTH CaMOCTOSITE/TbHO MPHUOOpeTaTh HOBbIE
3HAHUS 110 XMMHWU B COOTBETCTBUM C XXKM3HEHHBIMH ITOTPeOHOCTSIMH, UCTI0/Ib30BaTh
coBpeMeHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHUH I TIOMCKAa W aHa/r3a yuebHOM U
HayYHO-TIONY/IIPHON MH(pOPMAaI[K XUMHUUYEeCKOT0 COZIep>KaHUSI;

(dhopMrpoBaHUe 1 pa3BUTHE Y 00yJarOIIUXCsT aCCOLMaTUBHOTO U JIOTUYECKOT0
MBIIIIEHYs, Ha0JTI0/[aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOEHHO
HeoOXOUMbI, B UYaCTHOCTH, MPH TUIAHUPOBAHWU M TIPOBEJIEHUH XUMHUECKOIO
9KCTIePUMEHTa;

BOCTIMTaHWe Yy oOyuaroluxcsa yOexAEHHOCTM B T'yMaHUCTAYECKOU
HalpaB/IeHHOCTU XHWMHH, €8 Ba)KHOM DOM B pellleHUH TJio0anbHBIX TIpobsieM
PaIMOHABHOTO TIPUPO/IOIIO/Ib30BaHMs, TIOTIO/THEHHSI SHEPreTUUYeCKUX PeCypcoB U
COXpaHeHHUs TPUPOJHOTO0 PABHOBECHs], OCO3HAaHUSI HEOOXOAMMOCTH OepesKHOTOo
OTHOILIEHUSI K TIPUPOJile U CBOEMY 3/I0pPOBBIO, a Takke MNpHUOOpeTeHUs OMbITa
WCTI0/Ib30BaHUsl TIOMTyYeHHbIX 3HAHWMW [jid TPUHATHS T'DAMOTHBIX pellleHud B
CUTYyaLUsIX, CBA3aHHBIX C XMMUUECKUMU SIBJIEHUSIMHU.

B yueb6HOM TiaHe cpesHero o0Iero oOpa3oBaHWs TpeAMeT « XUMHSI»
6a30BOr0 YpOBHS BXOAWUT B COCTaB TpeIMeTHOU 006/1acTh «ECTecTBeHHO-HayUHbIe
TIpeIMeThI».

OOb11jee YKCI0 YAaCOB, OTBeAEHHBIX /IJIs1 U3yUeHUs] XUMHH, Ha 6a30BOM ypOBHe
cpenHero obiijero obpa3soBanusi, coctaBseT 68 uacos: B 10 kmacce — 34 yaca (1 yac
B HeJient0), B 11 knacce — 34 yaca (1 yac B Heie/to).



COJEPXAHUE OBYUEHUSA
10 K/TACC
OPTAHNYECKASA XNMUSA

TeopeTnueckye 0CHOBBI OPraHNYeCKON XUMHUH

IIpegmeTr opraHMuyecKOM XWMUU: eé BOSHUKHOBEHMeE, pa3BUTHE U 3HAUEHUE B
IIOJIy4YeHUM HOBBIX BeleCTB W MaTepuasioB. Teopusi CTPOeHHsT OpraHhYeCKUX
coeguHenuid A. M. byTnepoBa, eé ocHOBHbIe 10/10)KeHHs. CTPYKTYpHbIe (POPMYJIbI
OpraHvvyeckux BelecTB. [l'omosorus, wusoMepus. XuMuUyeckas CBs3b B
OpraHUYeCKuX COeJVHeHUsIX — O4VUHapHble U KpaTHbIe CBS3U.

ITpencraBneHre o KjiaccU(UKaLMyu OpraHuyeckux BewiecTB. HomeHknatypa
OpraHMYyecKux COefIMHeHWH (cucTeMaTuyeckas) W TpUBHa/bHble Ha3BaHUS
Ba)KHEUILIVX MpeJCTaBUTe/eN K/1aCCOB OPraHMYeCKrX BeILeCTB.

OKCIeprMeHTa/IbHble MeTOZbl U3yUeHUs BeleCTB U UX IIpeBpallleHUi:
O3HaKOMJIeHHue ¢ 0bpa3LjaMy OpraHuuecKyx BellleCTB U MaTeprajaMU Ha X OCHOBE,
MO/Jie/IMpOBaHle MOJIeKYJl OpraHWYecKUX BelecTB, HaO/o/eHre U OolMcaHue
JIeMOHCTPAaLMOHHBIX OIBITOB TI0 TMPeBpALljeHUI0 OpraHWYeCcKuX BeLecTB IpU
HarpeBaHuH (T1aBieHUe, 0OyTIMBaHUe U rOpeHue).

Yraesogopoan:

AJIKaHBI: COCTaB M CTpOEHUe, IOMOJIOTUYeCKUM psf. MeraH U 3TaH —
MpoCTeMIlIe NpeJCTaBUTe/NM ajlKaHOB: (pU3MYecKue U XWMHUUYecKHhe CBOWCTBa
(peakuuM 3amellleHUs] U TOPEHMs), HaxOXK[eHWe B TMpUpOoJe, MOJyuyeHHe U
TIpYMeHeHue.

AJIKeHBI: COCTaB U CTPOEHHe, FOMOJIOTUYeCKUU Psifi. DTU/IeH U TNPONUIeH —
MpoCTeMIlIe TpeJCTaBUTE/NN alKeHOB: (U3MYecKue U XUMUUYecKHhe CBOWCTBa
(peakuuy TWAPUPOBAHMS, TajlOreHUPOBAHUS, THJpaTalid, OKHUC/IeHUs |
MoIMMepHr3aLiim), MoayueHre U MpUMeHeHHe.

Ankanvensl: OytagueH-1,3 u metunOytaguen-1,3: cTpoeHue, BaKHeHIIMe
XMMHUeCKre CBOMCTBA (peakuus ronumepusanuu). [lonyueHne CHHTETUYECKOTO
KayuyKa U pe3uHbI.

AJNKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSs, TOMOJIOTUYeCKUi psifi. ALleTH/eH
— TMPOCTEUIINK TIpe/CTaBUTe/b aJKWHOB: COCTaB, CTpOeHWe, (U3NYecKre W
XUMUYeCKre CBOUCTBA (peakLy I'MApHPOBAaHMS, rajoreHupOBaHus, MparaLyy,
ropeHus), NoJlyueHre U IIpUMeHeHue.

Apenbl. bBensosn: cocraB, cTpoeHue, (u3NUYecKMe U XUMHUUeCKHe CBOMUCTBA
(peakuuM rajioreHMpOBaHUS M HUTPOBAaHUS), TOJIyYyeHUe U npuMeHeHue. Toayon:
cocmag, cmpoeHue, usuueckue U  Xxumuyeckue ceolicmea  (peakyuu
20/1026HUPOBAHUS U HUMPOBAHUS1), No/yYeHue U npumeHeHue. TOKCUUHOCTb apeHOB.



['eHeTHMuecKast CBSI3b MeXAY YI/IeBOAOPOAAMH, TMPUHAJJIEXAIIUMUA K Pa3/IMuHbIM
KJlacCam.

[IpupoaHbBIE WCTOYHUKUA YI/1eBOAOPOAOB. IIpUpoAHBIM ra3 W TMOMYTHBIE
HedTsHble ra3pl. HedTh U eé mpoucxoxzaeHue. Criocobbl repepaboTku HedTH:
MeperoHKa, KpeKWHr (TepMUYeCKWW, KaTaauTU4YeCKui), mnupoyn3. [IpomyKTel
nepepaboTKu He(TH, UX TIPUMeHeHWe B MPOMBIIIEHHOCTA U B ObITy. KaMeHHBIM
yToJib ¥ TIPOAYKTHI ero rnepepaboTKu.

OKCIepYMeHTa/IbHble MeTOZbl U3yUeHHs BeL[eCTB W UX IIpeBpallleHUi:
O3HaKoMJieHHe C 00pa3iliaMu M/IacTMacC, KayuyKoB U pe3uHbl, KosuieKuu «HedTb»
U «YT0J/ib», MOJleTMpPOBaHe MOJIeKYJl YI/eBOAOPOJIOB U rajoreHONpOr3BOIHbIX,
TIpOBe/leHHe MPaKTUYeCKoW paboThl: MoJlyueHre 3TUieHa U U3y4yeHre ero CBOMCTB.

PacuéTtHble 3a7aun.

BbIuncsieHusi 0 ypaBHEHHIO XUMHUeCKOM peakuud (Macchl, 00BEMa,
KOJIMYeCTBa MCXOJHOIO BeljecTBa WM MPOJAYKTa peakliy 10 U3BeCTHbIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXO/HBIX BEI[eCTB WK TIPOAYKTOB PeaKIUHN).

Kucnopojcoaepixaijyue opranHiuyecKye coeANHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTBL. MeTaHOM M 3TaHOM: CTPOEHUe,
(r3nyeckue U XUMHYEeCKMe CBOUCTBA (peakUWW C AaKTUBHBIMU MeTalJlaMHy,
rajoreHoBOJOpOJlaMy, TOpeHHe), NpuMeHeHWe. BogopojHble CBS3U MeXAY
MOJIEKY/IaMH CITUPTOB. [leliCTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHM3M YeJsIOBeKa.

MHoroaToMHble  COMPTHL. OTWIEHIJIMKOAb W TJIMLEPUH: CTPOEHMUeE,
(u3nyeckue W XMMHYECKHe CBOMCTBa (B3aMMOJEWCTBHE CO ILeJIOYHBIMHU
MeTasylaM{, KaueCTBeHHasl peakl[dsi Ha MHOIOaTOMHble CHUPTHI). [lelicTBHe Ha
opraHu3M yesioBeka. [IprMeHeHVe ravLepruHa U STUIEHTJIUKOJIS.

@deHOJ: CTpOeHWe MOJIeKY/bl, (U3MUYecKhe U XHMHUUECKUe CBOMCTBaA.
TokcruuHOCTh PeHosia. [Ipumenenue geHoa.

Anppernipl ¥ KemoHbl. DopManbleru, aueTajb[eruj: CTPOeHue,
¢u3nueckre U XMMHYeCKHe CBOMCTBA (peakLMd OKHUC/IeHUSI U BOCCTaHOBJIEHUS,
KauyeCTBEeHHbIE PeaKlvu), MOJIyYeHre U NPUMeHeHue.

OIHOOCHOBHBIe TIpe/ie/lbHble KapOOHOBbIE KMC/IOThL. MypaBbUHas U YKCYCHast
KUC/IOTBI: CTpoeHue, (hr3nyeckre U XMMHUUECKHe CBOMCTBA (CBOMCTBa, oOIiye s
KJlacca KUCJIOT, peakLysl STepu(puKaLyn), MoayuyeHre U npuMeHeHre. CteapuHoOBast
Y OJIeMHOBasi KMUCJIOThI KaK TpeCTaBUTeTM BBICIIMX KapOOHOBBIX KUCJIOT. Mblia
KaK COJTM BBICIINX KapOOHOBBIX KMCJIOT, X MOIOII[ee /eliCTBYe.

CnoxkHble 3(Upbl KakK TMPOU3BOJAHbIE KApOOHOBBIX KUCAOT. ['maponus
CJI0KHBIX 3¢uUpoB. JKupsl. I'naponus xxupos. [IpumeHenue xupoB. buoiornueckas
POJIb JKUPOB.

YrneBogpl: cocraB, KiaacCUpUKalUs  yrieBojoB  (MOHO-, [U- U
rosiicaxapuzibl). ['lF0K03a — rpocTeimii MoHOcaxapu/i: 0CO0eHHOCTHA CTPOeHHs




MOJeKYbl, hr3nuecKre U XMMHUUYeCcKre CBOMCTBA (B3aMMO/IeMCTBYe C TH/IPOKCH/IOM
meau(11), okucieHre aMMHUauyHbBIM pacTBOpoM OKcr/a cepedpa(l), BoccTaHoB/eHNe,
OpoykeHue TJIFOKO3bI), HaX0X/IeHHe B TIPUPO/ie, IpUMeHeHHe, O10/IorndecKast poJib.
dorocuHTe3. PPyKTO3a KakK U30Mep IVIFOKO3bI.

Kpaxman v 1je/1t0/103a Kak MpUpo/Hble nosumepbl. CTpoeHHe Kpaxmaia U
Le/utono3bl. Pu3myeckue U XUMHUECKHMEe CBOWCTBA Kpaxmana (TU[pOJu3,
KaueCTBeHHasi peakiusi C HOJ[OM).

OKCriepvMeHTa/IbHble MeTOZIbl U3yueHUsl Bell[eCTB M UX IIpeBpallleHUi:
TipoBefieHre, Hab/rofleHWe W OMUCAHMEe [JeMOHCTPAL[MOHHBIX OIBITOB: TOpeHHe
COUPTOB, KaueCTBeHHbIe peakKLMU OJHOATOMHBLIX CIUPTOB (OKHCIeHWe 3TaHoJjia
okcyugoMm Meau(Il)), MHOroaToMHbIX CIHUPTOB (B3aMMOZEMCTBUE TUI[epPUHA C
rugpokcugom meau(1l)), anbaeruioB (OKMC/IeHe aMMHUaYHbIM PacCTBOPOM OKCH/ia
cepebpa(l) u rugpokcugom Meau(Il), B3amMojelCTBHE KpaxMmaia C HOJ0M),
TIpOBe/ieHre MPaKTHUUeCKoM paboThl: CBONCTBA pacTBOPa YKCYCHOW KHC/IOTHI.

PacuéTtHble 3a7jaun.

BbruricieHUsi 10 ypaBHEHHIO XUMMUUeCKOW peakiuu (Macchl, 00BEMa,
KOJIMYeCTBa MCXOJHOIO BeIecTBa WM MPOJAYKTa peaklyy M0 U3BEeCTHbIM Macce,
00BEMY, KOJIMUECTBY OTHOTO M3 UCXO/IHBIX BEI[eCTB WX TIPOAYKTOB PEeaKIUH).

A3oTcozieprkalie opraHuuyeckre coeIiHeHuUs.

AMUWHOKHUC/IOTHI KaK am(OTepHble OpraHuueckue coefnHeHusi. dusmyeckue
¥ XMMHYECKHe CBOKMCTBAa aMHMHOKHWCJIOT (Ha mpuMepe IMLMWHA). buosornueckoe
3HaueHue aMUHOKUCOT. [lenTuapbI.

benku Kak TNpUpPOAHBIE BBICOKOMOJIEKYJIIPHbIe coeluHeHus1. IlepBuuHas,
BTOpDUYHAasi ¥ TpeTUuHasi CTPYKTypa OenkoB. XuMuueckue CBOMCTBa OeJ/IKOB:
TU/IPOJIN3, IeHaTypalysi, KaueCTBeHHbIe peaKliy Ha OesKu.

OKcrieprMeHTa/IbHble MeTOZIbl M3yUeHUsl Bell[eCTB M UX IIpeBpallleHUi:
Ha0JIr0/IeHre U OTMMCaHue IeMOHCTPAI[MOHHBIX OIMBITOB: ZieHaTypalys 0e/KOB Tpy
HarpeBaHWH, [IBETHbIE PeaKIuK Oe/TKOB.

BbicOKOMOJIeKy/IsIpHbIE COe/JUHEeHUsI

OCHOBHbIE TOHSITUS XMMHH BBICOKOMOJIEKYJ/ISIPHBIX COEeJWMHEHU: MOHOMED,
MOJIMMep, CTPYKTYPHOE 3BEHO, CTeleHb MOIMMepU3aLy, CPeJHssl MOJIeKYJ/IsipHast
Macca. OCHOBHbBIe MeTOJbl CHHTe3a BbICOKOMOJIEKYJ/IIPHBIX COeJUHEHUN —
ro/IiMepur3aliusi U MOJUKOH/eH Cal[usl.

OKClepyMeHTa/bHble MeTOZbl U3yueHUs] BeleCTB W WX IIpeBpallleHUid:
03HaKOMJIeHHe C 0Opa3liaMy MPUPOAHBIX U WCKYCCTBEHHBIX BOJIOKOH, T/IaCcTMAacc,
KayuyKOB.

MexkripeimMeTHBIe CBSI3U.

Peanu3aniyisi MeXXIipeIMeTHbIX CBsi3el MPU U3yUeHUU OpraHuYecKOu XUMUU B
10 knacce ocCyllIecTB/AsIeTCS Yepe3 MCIO/b30BaHME KakK OOIUX ecTeCTBeHHO-



HayUHBIX TIOHSTUM, TaK W TIOHSITUM, SIBJISIOLUIUXCS CUCT@MHBIMU [I7IS1 OT/e/IbHBIX
MpeIMeTOB eCTeCTBEHHO-HayYHOT'0 1[UK/Ia.

OO011He ecTeCTBEHHO-HayUHbIe TIOHATHS: SIBJIeHWe, HayUHbIA (haKT, TUIIOTE3a,
3aKOH, Teopusi, aHa/lu3, CUHTe3, Kjaccu(uKalysi, TepuoJuuHOCTb, HabmoeHue,
v3MepeHue, IKCIIepUMeHT, MO/ie/IMpOBaHue.

dusmka: wmartepusi, SHeprusi, Macca, aroM, 93JIeKTPOH, MOJIeKyIIa,
JHepreTUuUecKWii ypOBeHb, BeleCTBO, Telo, O0bEM, arperaTHoe COCTOsIHHE
BellleCTBa, (hr3nyecKre BeJTMUMHbBI U eZJUHULIbI UX U3MepeHUsl.

Buosorusi: kjeTka, opraHu3M, Ouocdepa, oOMeH BelleCTB B OpraHH3Me,
dboTocuHTe3, OMOMOTMUEeCKH aKTHWBHbIe BelrjecTBa (0OenKH, YTeBOJbI, >KUDBHI,
(hepMeHTHhI).

['eorpadusi: MUHepasibl, TOPHBIE TOPO/IbI, TI0/Ie3HbIe UCKOIIaeMble, TOTLIHBO,
pecypchl.

TexHosiorHs: TMILEBble TMPOAYKTbl, OCHOBBI pallMOHANbLHOTO TUTaHUS,
MOHOIIIie CPeJICTBA, JIeKapCTBeHHbIe M KOCMeTHYeCKHe TperapaThl, MaTepyasbl U3
HCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 K/IACC
OBIIASA 1 HEOPTAHNYECKASA XUMUA

Teopernuyeckye 0CHOBbI XUMHH

XUMUUECKUU 3/ieMeHT. AToM. fapo aroMa, HW30TOMbl. JeKTPOHHas
000/10UKa. JHepreTuueckre ypoBHM, MOJYypPOBHU. ATOMHbIe opbuTany, s-, p-, d-
yneMeHTbl. OCOOEHHOCTH pacripefie/ieHHsl 37IeKTPOHOB T0 opbuTansM B aToMax
3/IeMEHTOB TePBbIX UeThIPEX MepUooB. DeKTPOHHAst KOH(PUTypalusi aTOMOB.

[Teproanueckut 3aKOH U [leproanyeckass cucteMa XMMHUUECKHX 3/IEMEHTOB
. Y. MenpeneeBa. CBsi3b MepuouuecKoro 3akoHa U Ileproguueckoil CUCTEMBI
XUMUYeckrx sneMmeHTOB [I. VI. MeHzeneeBa C COBpeMEHHOM TeOpHUel CTPOEHUs
aTOMOB. 3aKOHOMEDHOCTU W3MEHEeHUsi CBOMCTB XWUMHWYECKUX 3JIEMEHTOB U
o0pa3yeMbIX WMH TIPOCTBIX W CJIOXKHBIX BeIeCTB [0 TPyMNIaM U TepHo/aM.
3HaueHWe MepUoAUYeCKOro 3aKOHa B Pa3BUTUU HAYKHU.

CTpoeHre BellleCTBa. XUMHUeCKasi CBs3b. BuAbl XUMHUUYECKOW CBSI3U
(KOBaJleHTHasi HeToJ/IsipHasi M TIOJISIpHasi, MOHHasi, MeTa/imyeckas). MexaHU3Mbl
oOpa3oBaHUsT KOBAJleHTHOM XWUMHUeCKOW cBsi3u (0OMeHHBIM U [JOHOPHO-
aKLenTopHbI). BogopogHas cBsi3b. BaneHTHOCTb. OJIeKTPOOTPULIATETBHOCTD.
CreneHb okuc/ieHus. VIOHBI: KATUOHBI M aHUOHBI.

BemlectBa MOJIEKYJIIPHOTO U HEMOJIEKY/ISIDHOTO — CTPOeHUsl.  3aKOH
MOCTOSIHCTBA COCTaBa BellleCTBa. TUIMBI KPUCTA/UIMUECKUX PeLIETOK. 3aBUCUMOCTD
CBOMCTBA BeILeCTB OT TUIA KPUCTA/UTMUECKOMN PEILIETKH.



[ToHATHe O [ucriepCcHbIX cucTeMax. VICTUHHBIE M KOJIJIOWJHbIE PaCcTBOPHI.
MaccoBas foJis1 BeljecTBa B pacTBope.

Knaccudukaiys HeOopraHuveCcKux COeIMHEHUH. Howmenknartypa
HEeOpraHWYecKux BelecTB. ['eHeTHueckasi CBsI3b HEOPraHWUeCKUX BelleCTB,
MPUHA/IeXalMX K Pa3/IMYHbIM K/1acCaMm.

Xumuueckass — peakuusi.  Kraccudukanuss — XMMHAYeCKUX — peakUydid B
HEeOpraHW4YeckKol W OpraHUueckor XUMHUHU. 3aKOH COXpaHeHWs MacChl BelleCTB,
3aKOH COXpaHeHUs1 Y TIpeBpall|eHHs SHEePryuy MPpYU XUMUUECKUX peaklUsX.

CKOpOCThb peakiiy, eé 3aBUCUMOCTb OT Pa3MUuHbIX (pakTopoB. ObpaTHMbIe
peakiuu. XuUMHUeCKOe paBHOBecre. @PakTOpbl, BIUSIOLIME HA COCTOSTHUE
XAMHUUeckoro pasHoBecus. [Ipuniun Jle [laTesbe.

OneKTposuTHYecKas auccoryaiiysa. CuibHble U c1abble 3eKTposnThl. Cpesia
BO/IHbIX PaCTBOPOB BeIIeCTB: KHCJ/asi, HeUTpasibHas, 11e/I0YHasl.

OKUC/IMTe/IbHO-BOCCTAHOBUTEJIbHBIE PeaKLIUH.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHWs] BeleCTB W WX MpeBpalleHuu:
JeMoHcTpaus Tabmuiy «Ileproanueckasi cicTeMa XMMHUeCKUX 3j1eMeHToB /1. .
MeHzieneeBa», HU3yueHHe MOJenel KPUCTa/VIMUeCKUX peIIeToK, Hab/rojeHre U
OTMCaHue JIeMOHCTPALIMOHHBIX 1 JTaOOPAaTOPHBIX OILITOB (pa3/ioykeHHe TIePOKCH/ia
BOJIOPO/la B MPUCYTCTBUU KaTainl3aTopa, Omnpeie/ieHre Cpeibl paCTBOPOB BeIeCTB
C TIOMOIIIbI0 YHHUBEPCaTbHOT 0 MHAWKATOpa, peakliui MOHHOT0 0OMeHa), TIpoBe/jeHue
MpakTUUeCKol paboThl «BiusHue pa3nMuHbIX (haKTOPOB Ha CKOPOCTb XUMUUECKOMH
peaknum».

PacuéTHbie 3aaum.

Pacuétel 1O ypaBHeHMSIM XUMHWUECKUX peaklUdid, B TOM 4YHCJIe
TepMOXUMHYECKHe PaCUéThbl, PACUETHI C UCI0JIb30BaHWEM ITOHATUS «MaCCOBast J0JIsd
Bell|eCTBa».

Heopranuueckas xuMus

Hemetannbl. IlonoxeHne HemeTa/sioB B Ileprognueckor  CcUCTeMe
XUMHUUecKux 3reMeHTOB [. V. MeHzeneeBa U 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusrueckre CBOWCTBA HEMeTa/lIOB. AJIOTPONUSI HeMeTa/sIoB (Ha TMpuMmepe
KMCI0pOZa, cepbl, hocdopa u yrieposa).

XVMHUYeCKre CBOMCTBA Ba)KHEMIIIMX HEMeTas/uioB (TaJioreHOB, Cephbl, a30Ta,
dochopa, yraepogja U KpeMHHMs) U HUX  COoeAWHEeHUM  (OKCH/IOB,
KHCJIOPO/ICO/IeprKalluX KUC/IOT, BOAOPOAHBIX COeUHEHUN).

[IpumeHeHVe BayKHEHIIIMX HEMETA/IJIOB U UX COeIMHEHUM.

Metannel. IlonoxeHve metamioB B [lepuoinueckoit cUCTeMe XUMHUYECKUX
ynemeHToB [I. . MenpeneeBa. OCOOEHHOCTH CTPOEHUS 37IeKTPOHHBIX 000/0UeK
aToMoB MeTtasiioB. Obiiue gusndeckue cBoiicTBa MeTa/uioB. CIiiaBbl MeTasIIOB.
D/IeKTPOXUMHUUECKUU Psifi HATIPSDKEHWH MeTaJlIoB.



XUMHUeCKWe CBOMCTBA BaKHEUIIMX MeTas/yIoB (HAaTpWUM, Ka/luM, KasbLUi,
MarHui, aJfOMUHUH, 1IUHK, XpPOM, >Kejie30, Me/ib) U UX COeIMHeHUH.

O6mume criocobbl moydyeHusi MeTa/uioB. [IpuMeHeHUe MeTasuioB B OBbITY U
TeXHUKE.

OKcriepuMeHTa/lbHble MeTO/ibl H3yueHUs] BeIleCcTB M WX MpeBpallieHul:
H3yueHre KOJUTeKIUH «MeTasbl U CIUIaBbl», 00pa3l0B HEMETAsUIOB, peIlleHue
9KCIIepUMEeHTAIbHBIX 3afiau, HaO/o/leHre U OIMCaHWe JeMOHCTPAI[MOHHBIX U
nabopaTOpHBIX OMBITOB (B3aUMO/IeliCTBUe THAPOKCH/Ia aJlOMUHHUS C pacTBOpaMu
KUCJIOT U 11le/ioueid, KaueCTBeHHbIe PeaKi[My Ha KaTUOHbI MEeTaJl/IoB).

PacuéTHbie 3agaum.

PacuéThl Macchl BellecTBa WM 00BbEMa ra3oB 0 W3BECTHOMY KOJIMUECTBY
Bell[eCTBa, Macce WIM O0OBEMY O/IHOTO W3 Y4YaCTBYIOI[MX B Peaki[dd BelleCTB,
pacuéThl Macchl (00bEMa, KOJIMUECTBA BeI[eCTBA) TIPOAYKTOB PeaKI|H, eC/Id OJHO
13 BellleCTB UMeeT NPUMeCH.

XuMHA U KU3Hb

Ponb xymuM B obecrieueHHH 3KOJIOTHYECKOMN, SHEPreTUYecKOW W THIIeBOM
6e30MacHOCTH, Pa3BUTUM MeAULMHBL. [IOHSITHEe O HAyUHBIX MeTOZlaX IO3HaHUS
Bell[eCTB U XMMUUEeCKUX peakI[uii.

ITpencrapnennss 00 OOMMX HAyUHBIX IIPHUHI[AIIAX  [TPOMBIIIIEHHOTO
TOTyueHUs] BO)KHEUIIINX BelllecTB.

YeoBeK B MHpe BeIl[eCTB M MaTepuasoB: Ba)KHeMHIIIMe CTpOUTe/bHbIe
MaTepuasibl, KOHCTPYKIIMOHHBbIe MaTepuasbl, KpacKW, CTeK/I0, KepaMHKa,
MaTepuasbl J/isi 37eKTPOHUKH, HaHOMaTepUasibl, OpraHuyeckre U MUHepa/ibHble
yAo0peHwusl.

XyUMMSI U 3[I0POBbe Ue/ioBeKa: MpaBW/Ia WCMOJb30BaHUS JeKapCTBEHHBIX
TriperaparToB, MpaBuia 0e30TacHOr0 MCII0/b30BaHUs TperapaToB OLITOBOM XUMHU
B MOBCE/THEBHOM YKU3HHU.

MesxripeimMeTHBIe CBSI3U.

Peanu3aliisi  MeXXITpeAMETHBIX  CBsA3ed Tpu  u3yueHHHd oOmed u
HeopraHu4eckor XMMuM B 11 Kijlacce OCYIlleCTB/SIETCS uepe3 MCI0/b30BaHUe KakK
OOIMX eCTeCTBeHHO-HAyUHBIX TIOHATHM, TaK MW TIOHATHM, SIB/ISFOIIUXCS
CUCTeMHBIMHU [IJIs1 OT/Ie/TbHBIX TIPeIMETOB eCTeCTBeHHO-HayYHOr0 1UK/Ia.

OOmme ecTeCTBEHHO-HAYUYHbIe TTOHATHS: HAYUHBIM (DAaKT, THIOTe3a, 3aKOH,
TeOpUsl, aHa/u3, CHHTe3, KilacCubHUKaLMs, TIepHOANYHOCTb, Hab/IoAeHue,
9KCIIEPUMEHT, MO/IeJTMPOBaHUe, U3MepeHue, sIBJIeHHe.

dusrKa: MaTepus, SHePTUsi, Macca, aToM, 3JIeKTPOH, MPOTOH, HeHWTPOH, HOH,
W30TOI, PaJIMOaKTUBHOCTh, MOJIEKY/la, SHepreTUueCcKuii ypoBeHb, Bell[eCTBO, Teso,
00BEM, arperaTHOe COCTOSIHHME BeIecTBa, (PU3MUecKre BeTMUMHBI U eIUHULIBI UX
r3MepeHHsl, CKOPOCTb.



Buosorust: K/ieTka, oOpraHusM, 3JKocucTteMa, Ouocdepa, Makpo- U
MUKPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHU3Me.

[eorpadusi: MUHepasibl, TOPHBIE TIOPO/IbI, TI0JIe3HbIE UCKOMAaeMble, TOTITUBO,
pecypchbl.

TexHOMOTUs: XUMUUECKas MPOMBIIIIEHHOCTb, MeTa/UTyprusi, TIPOH3BO/CTBO
CTPOUTESIbHBIX MaTepuasioB, CelbCKOX03SMCTBEHHOe TIPOU3BO/CTBO, TIHIIeBast
MIPOMBIIIIJIEHHOCTb,  (hapMalleBTUUecKass  IPOMBIIIJIEHHOCTb,  ITPOM3BO/CTBO
KOCMETHUYeCKMX TIperiapaToB, TPOW3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHasoB,
3/IeKTPOHHAsI TIPOMBIIILJIEHHOCTh, HAHOTEXHOJIOTUH.



ITNTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITIPOI'PAMMBLI 110 XUMUN
HA BA30OBOM YPOBHE CPEAHEI'O OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnMBaeT TpebOBaHUS K pe3yibTaTaM OCBOEHHS
oOy4JarIMMHCS TIpOrpaMM  CpefHero o0Iero o6pa3oBaHusi (JIMYHOCTHBIM,
MeTaripefIMETHbIM W TIpeIMeTHbIM). HayuHO-MeTOguMYecKol OCHOBOM ISt
pa3paboTKu TJIaHUPYeMbIX pe3y/bTaTOB OCBOEHUs TIpOrpaMM CpejHero o6iiero
00pa30BaHUs SBJIETCSI CUCTEMHO-/IeSITe/TbHOCTHBIM ITOAXO/I.

B COOTBeTCTBUM C CUCTEMHO-ZesiTe/TbHOCTHBIM TIOAXOZOM B CTPYKType
JIMYHOCTHBIX Ppe3y/IbTaTOB OCBOEHHUSI TIpejMeTa «XHMHs» Ha YDPOBHe CpeIHero
ob11ero o6pa3oBaHus BbIJle/IeHbI C/eAYIOIIe COCTaBISIOIIe:

OCO3HaHWEe OO0YYaroIUMHUCSI POCCUMCKONW TpakJaHCKOW WIEHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITe/TIbHOCTH U CaMOOTIpe/ie/IeHUIO;

Ha/IMure MOTHBALMU K 00yUeHHio;

1je/leHaripaB/ieHHOe pa3BUTHe BHYTPeHHUX yOeXXaeHW! TMUHOCTU Ha OCHOBe
K/TFOUEBbIX [JeHHOCTEeW ¥ NCTOPUUECKUX TPaJULIMM 06a30BoM HayKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh OOYYarIUXCs PYKOBOJCTBOBAThHCS B CBOEH
JlesITeTbHOCTU 1[eHHOCTHO-CMbIC/IOBBIMU yCTAaHOBKaMHU, TPUCYIIIUMU 11€JI0CTHOU
CUCTeMe XUMUUeCKOTO 00pa30BaHus;

Ha/IMure MpaBOCO3HAHUS SKOJOTMUeCKOl KyJ/IbTypbl U CIIOCOOHOCTH CTaBUTh
1[e/T1 U CTPOUTh >KU3HEHHBIE T/IaHbI.

JINYHOCTHBIE pe3y/ibTaThbl OCBOEHHUsl TpeAMeTa «XUMMS» [JOCTUTAlOTCS B
eIMHCTBe y4yeOHOM ¥ BOCTIMTATETHHOU [IeATeTbHOCTH B COOTBETCTBUM C
I'YMaHUCTUUECKUMU, COLIMOKY/IbTYPHBIMH, 1YXOBHO-HPAaBCTBEHHbIMHU LIEHHOCTSIMU
¥ WjlealaMd DPOCCUMCKOTO TPaKAAHCKOro oOIecTBa, MPUHATHIMU B 00IlecTBe
HOpMaM{d W  TpaBWaMH  TIOBeJIeHHs,  CIIOCOOCTBYIOIIMMH  IpoIieccaM
CaMOTIO3HaHUsl, CaMOpa3BUTHS U HPABCTBEHHOTO CTaHOBJEHUS JIMUHOCTH
00yyJarIUXCsl.

JIM4HOCTHBIE pe3yJ/ibTaTbl OCBOEHUs TMpeaMeTa «XUMUs» OTpaXkaroT
c(hOpMHPOBAaHHOCTb OIbITA I[103HABaTe/JIbHOWM M TMPAKTAUeCKOW JesiTeTbHOCTH
00yuaroIMXcs 10 pear3aly IIPUHSATHIX B 0OI[eCTBe 1IeHHOCTeH, B TOM UKCJ/Ie B
YacTu:

1) rpakIaHCKOT0 BOCIIMTAHUSA:

0CO3HaHUs 00YYAIIIMMKUCS CBOMX KOHCTUTYI[MOHHBIX MpaB U 00si3aHHOCTeH,
yBayKeHUSI K 3aKOHY U IPaBOIOPSI/IKY;

Tpe/iCTaB/eHUs] O COLMA/IbHBIX HOpMax U TpaBWIaX MeX/JIUUHOCTHBIX
OTHOIIIeHU B KOJJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM ZiesiTe/IbHOCTU TMIPY CO3[jaHUM yueOHbIX
TIPOEKTOB, pellleHrnH YueOHbIX U TT03HaBaTe/IbHbIX 3a/lau, BbITOJIHEHUH XUMUYeCKUX
9KCIIepUMEHTOB;

CrIocOOHOCTH TIOHWMMAaTh YW TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTWMKY U
apryMeHThI IPYTUX TIPU aHa/M3e Pa3/inuHbIX BUIOB yueOHO /eaTeTbHOCTH;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHUS:

1[EHHOCTHOTO OTHOIIIEHUSI K HCTOPUYECKOMY UW Hay4yHOMY HacC/aeuro
OTeueCTBeHHON XUMUY;

yBa)KeHUsT K TPOIeCCy TBOpuUecTBa B 00/aCTW TeOpUM W TPAKTHUYECKOTrO
TpUMeHeHUsI XUMHWM, OCO3HaHUSI TOrO, UTO [JOCTMXKEHUs] HayKU eCTb pe3yJbTar
JIJIUTeNbHBIX ~ HaO/MIoleHn, KPOTOT/JMBBIX  SKCTepUMEeHTalbHbIX — TTOMCKOB,
TIOCTOSIHHOT'O TPY/la YUEHBIX U MPAKTUKOB,;

VHTepeca U Mo3HaBaTe/IbHbIX MOTHMBOB B MOTyYeHUH U MOC/IeyIOIlleM aHau3e
vH(OopMal1K 0 MepeioBbIX JOCTHKEHUSIX COBPEMEeHHOW 0TeueCTBeHHOW XUMUY;

3) AYXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O0 CO3HAHUS, 3TUYECKOT0 TTOBeJeHUS;

CrI0COOHOCTH OLIeHWBAThb CUTYAl[WH, CBS3aHHBIE C XUMUUECKUMH SIBJIEHUSIMHU,
Y TPUHUMATh OCO3HAHHbIE DellleHUs], OPUEHTUPYSCh Ha MOpaTbHO-HPAaBCTBEHHbIE
HOPMBbI U 1]eHHOCTY;

TOTOBHOCTH OL|€HMBATh CBOE TOBe/leHHWe U TIOCTYTNKM CBOMX TOBapUILen C
MO3UIIUA HPaBCTBEHHBIX W TIPABOBBIX HOPM M OCO3HaHWE TIOCTEeICTBUM ITUX
TMOCTYTIKOB;

4) ¢hopMupoBaHMs KY/IbTYPbI 3/I0POBbSI:

MOHMMaHUsI IIeHHOCTel 370poBoro U 0Oe3ormacHoro oOpa3a  >KHM3HH,
HeoOX0JUMOCTHA OTBETCTBEHHOTO OTHOIIeHUs K COOCTBEHHOMY (PU3MUecKoMy U
TICUXUYECKOMY 3/I0POBBIO;

cobmosieHrs TipaBui Ge3oracHoro oOpalleHdss C BelecTBaMd B OBITY,
MOBCEeIHEBHOM XKU3HU U B TPY/I0BOU [1eATeIbHOCTY;

MOHUMaHUsl LIEHHOCTW TIpaBWJ WHAUBUAYATbHOTO UM  KOJUIEKTUBHOTO
Ge30racHOro MoBeieH!si B CUTyalLUsiX, YTPOXKAIOIUX 3[J0POBBIO U >KU3HU JIFO/el;

OCO3HaHUS TOC/e/ICTBUN M HENpUSTUS BPeAHbIX MpUBbIUeK (yroTpebsieHus
a/IKOT0J1s1, HADKOTHKOB, KypeHusl);

5) TPYAOBOro BOCIUTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTM B  yueOHO-MCC/ieZloBaTebCKOM
JesiTeIbHOCTH, — OOLL[eCTBEHHO TI0/Ie3HOM, TBOPUECKOW U JPYruX BUjaXx
JlesiTeTbHOCTH;

YCTAHOBKM Ha aKTUBHOe YyuaCThe B pellleHUM TIPaKTUYecKux 3afau
COL[Ma/IbHOM HarlpaB/eHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);



VMHTepeca K TPaKTUUeCKOMY U3yueHHIO TIpodeCcCuii pa3IMyHoOro pofia, B TOM
yKC/ie Ha OCHOBe MPUMeHeHUs MpeJIMeTHbIX 3HAaHUM 110 XUMUHY;

yBaKeHUsI K TPY/1y, JIFO/ISIM TPYy/ia U pe3y/bTaTaM TPYA0BOM JiesiTeTbHOCTY;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY UWHAMBHAYaJbHONW TpaeKTOPHUH
obpa3oBanus, Oyayieii mpodeccun W peanu3aljdid COOCTBEHHBIX JKHU3HEHHBIX
TIJIAHOB C YUETOM JIMUHOCTHBIX MHTEPeCOB, CMIOCOOHOCTeN K XUMUHU, UHTEPECOB U
notpebHOCTel 00111eCTBa;

6) 3K0/10rMUecKoro BOCIMTAHUA:

9KOJIOTMUeCKHU 1le/iec000pa3HOro OTHOLIEHUsST K TPUpOjie, KaK HCTOUHUKY
CYII[eCTBOBAHUS JKU3HU Ha 3eMJie;

MOHUMaHUs TJI006aJbHOTO XapakTepa 3KOJIOTHYeCKUX TIpo0sieM, BIUSHUS
9KOHOMHYECKHX TPOLIeCCOB Ha COCTOsIHKE TIPUPO/IHOM U COLIMATLHOU Cpejibl;

OCO3HaHUS HeOOXOAWMOCTH HCTIOb30BaHUSI [JOCTDKEHUN XUMHH IS
pellieHus1 BOMPOCOB PaLiMOHAIbHOTO TIPUPO/0TI0Ib30BaHUS;

aKTMBHOTO HENpUSITUS [IEeMCTBUM, TIPUHOCSUIMX Bpell OKpY’Karolleu
TIPUPO/IHOM CpeJie, YMeHUsl TIPOrHO3UPOBaTh HeO/aromnpHusiTHbIE 3KOJI0rMUecKue
TIOC/IeZICTBHS MMPeATNIPUHUMAEMbIX 1eHCTBUIN U Mpe0TBpaIlaTh UX;

Ha/IM4Usi pa3BUTOTO SKOJIOTMUYECKOTO MBIIIIEHUs], SKOJIOTUUECKON KYJ/IbTYPBl,
OIbITa JesiTeTbHOCTH 9K0JIOTUUeCKOU HaTpaBJ/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBAaTbCSI UMM B TIO3HABaTe/bHOW, KOMMYHHUKAaTUBHOW U COLIMAIBHOM
MpakTHUKe, CIOCOOHOCTH M yMEeHHUs aKTUBHO TIPOTUBOCTOSITb HZIE0JIOTHH
xeMooouu;

7) 1leHHOCTH HAay4YHOT'0 MO3HAHUA:

c(OpMHUPOBAaHHOCTY MHPOBO33DEHHs], COOTBETCTBYIOIL[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U 0011[eCTBeHHOM MPaKTUKWY;

MOHMMaHUs CITelMDUKA XMMHAM KaK HayKH, OCO3HaHWS e€ poid B
(opMHpOBaHMY PpaL[MOHATBLHOTO HAYYHOTO MBIIUIeHHUS], CO3[aHUU L]eJIOCTHOTO
ripeJicTaB/ieHUst 00 OKpY’KalollleM MUpe KakK O eMHCTBe TPUPOAbI U UesioBeKa, B
MO3HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHWd IpobieM CoXpaHeHHs
MIPUPO/IHOTO PaBHOBECHS;

yOexxnéHHOCTM B 0COOOW  3HAUMMOCTH XWMUHM  [iIl  COBpPeMeHHOMN
L[MBWIM3AlUK: B €€ T'yMaHUCTUUeCKOW HarlpaB/IeHHOCTU U Ba’KHOM POJIM B CO3/lJaHUA
HOBOM 0a3bl MaTepHa/lbHOM Ky/AbTYphbl, PEIIeHUH TIJI00a/NbHBIX Ipob/ieM
YCTOWUMBOTO Pa3BUTUS Ue/IOBEYECTBA — ChIPbEBOU, SHEPreTUUeCKOU, THILEBOM U
9KO/IOTUYEeCKOM 0e30macHOCTH, B Pa3BUTUM MeAMIMHBI, 00ecrieueHUM YC/IOBUM
YCIeLHOT0 TPY/la ¥ 3KOJI0rMueCcKy KOM(OPTHOM YKU3HHU KaXKJ0ro usieHa 00111eCTBa;

eCTeCTBeHHO-HAayYHOW TIpaMOTHOCTH: TIOHMMaHUs CYIIHOCTA MeTO/OB
TO03HAHUS, UCIIO/b3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTHM WCII0/Ib30BaTh
TroJ/iyuyaeMble 3HaHUS [l aHa/u3a U 00bsICHEeHUS sIBJIeHWH OKpY»KaroIllero Mvpa u



TIPOMCXOJSIINX B HEM M3MeHeHU, yMeHUs leflaTb 000CHOBaHHbBIe 3aK/TFOUeHHs Ha
OCHOBe HayUHbIX ()aKTOB M UMEIOIUXCS JAHHBIX C L|eJIbI0 MOyUYeHus JOCTOBEPHBIX
BBIBO/IOB;

CIMIOCOOHOCTH CaMOCTOSITe/TbHO MCIO/Ib30BaTh XWMUUeCKUe 3HaHUs [iIs
peliieHus Ipo06/ieM B peaTbHBIX KU3HEHHBIX CUTYaLUsX;

VHTepeca K M03HaHHWI0 U UCCJIe[IoBaTe/IbCKOU /1eTe/TbHOCTH;

TOTOBHOCTY U  CMOCOOHOCTM K  HerpepbiBHOMY  00pa3oBaHUIO U
camMoo0Opa3oBaHUIO, K AaKTUBHOMY IIOJlyUeHHIO HOBBIX 3HAHUW 10 XUMUU B
COOTBETCTBUM C )KU3HEHHBIMU TIOTPeOHOCTSIMU;

vHTepeca K 0COOeHHOCTSM Tpy/Za B pa3InuHbIX cdepax mpodecCroHaTbHOM
JlesiTeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarnipemMeTHbIe pe3y/bTaThl OCBOEHUS yueOHOro rpeaMeTa «XUMHs» Ha
ypOBHe cpefiHero o01iiiero o6pa3oBaHus BK/IFOUAIOT:

3HauMMble A9 (OPMHUPOBaHWSI ~ MHUPOBO33DEHHUS  OOyYaroIuxcst
MEXXIUCLIUTITMHAPHBIE (MeXXIIpeJMeTHbIe) OOIleHayuHble TIOHSITHS, OTpaKarollue
I[e/IOCTHOCTh HAyYHOM KapTMHbI MHWpa W CHeUdUKy MeTON0B TIO3HAHMS,
HCTI0/Tb3YEMBIX B eCTeCTBEHHBIX HayKax (MaTepwusi, BeIleCTBO, SHEprus, siBjieHHe,
TIPOIIeCC, CUCTEMA, HAYUHBIM (aKT, MPHUHILIUI, TUTIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwsl, UCC/IeloBaHue, Hab/roieHre, U3MepeHre, SKCIIEPUMEHT U JIPYTHe);

YHHUBepcabHble yueOHbIe [efcTBUS (TT03HABaTe/bHbIEe, KOMMYHUKATHBHEIE,

pEry/siTUBHBIE), obecrieunBaroIye (¢bopMHUpOBaHue (yHKLMOHATBHOU
IPaMOTHOCTH U COLIMATIbHOM KOMITETeHLIUU 00yYaroLuXCs;
CTIOCOOHOCTD o0OyyJaroImxcs WICII0/Tb30BaTh OCBOEHHBIe

MeXXAUCIUTUIMHApHbIEe, MUPOBO33peHUYeCKHe 3HaHUS M yYHHMBepCa/ibHble yueOHbIe
JTIeCTBUS B MIO3HABATE/IbHOU U COLIMAIbHOW MPAKTHKe.

MeTtanpeqMeTHble pe3y/abTaTbl OTpaXkalOT OBJaJleHHe YHUBEpCaJIbHbIMU
yueOHBIMMA  TI03HaBaTe/SbHBIMA, KOMMYHUKATHBHBIMH W  PeTyISTUBHBIMU
JIeUCTBUSIMM.

OBapeHue YHHBepCa/TbHBIMH yueOHbIMHA Nno3HaBaTe/IbHbIMU
eHCTBUAMM:

1) 6a3oBbIe JIOrHYECKHE JeHCTBHS:

CaMOCTOSITeJTbHO  (pOpMy/IMpOBaTp W aKTya/lM3UpOBaTh  Ipobiiemy,
BCECTOPOHHe eé pacCMaTpUBaTh;

orpefiesiATh 1leJId JesiTeTbHOCTH, 3ajaBasl IapaMeTpbl M KPUTEPUM UX
JIOCTV)KEHHS], COOTHOCUTD Pe3yJ/IbTaThl [esiTeJIbHOCTHU C NMOCTaB/IeHHBIMU LIe/ISIMU;

HCM0JIb30BaTh TPU OCBOEHWU 3HAHWM TIPHUEMBI JIOTUUECKOTO MBbIILJIEHUST —
BblJIe/ISITb XapaKTepHble MPU3HAKW TOHSATHM W yCTaHaB/MBaTh UX B3aWMOCBSI3b,



WCTI0/Tb30BaTh COOTBETCTBYIOLI[ME TTOHATHS [/Isi 00BsCHEHHUS OTAe/NbHBIX (PaKTOB U
SIBJIEHUU;

BLIOMpATh OCHOBAaHUS W KPUTEPUH [MJisT KJacCUHUKALMKA BeIeCTB M
XUMHUUECKUX peaki[ui;

yCTaHaB/IUBaTh TMPUUMHHO-C/Ie[CTBEHHbIE CBSI3U MEXAy U3ydyaeMbIMU
SIBJIEHUSIMY;

CTPOUThL JIOTUUECKHe PpacCyKaeHus1 (UHJyKTHBHbIe, [I@lYKTUBHbIE, TIO
aHas/loTWH), BBISB/ISATh 3aKOHOMEPHOCTW W TIPOTUBOPEUMS B pacCMaTpUBaeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BHIBO/IbI U 3aK/TFOUEHHUSI;

TPUMEHSITh B Mpoljecce TO3HaHWs, UCIO/b3yeMble B XMMUU CUMBOJIMYeCKHe
(3HaKOBBIE) MO/Ie/H, TIpeo0Opa30BbIBaTh MO/le/TbHbIe TIPe/|CTaBIeHUs] — XUMAUYeCKUH
3HaK (CMMBOJI) 3/IeMeHTa, XuMudecKast (hopmysia, ypaBHeHHe XUMHUUeCKOW peaki[in
— TIpY pellleHHWy yueOHBIX T03HaBaTeNbHBIX W TPAKTUUeCKUX 3ajiad, TTPUMEHSITb
Ha3BaHHbIe MoO/le/IbHble Mpe/CTaB/leHusl [J/Is1 BbISIB/IEHUS] XapaKTepHbIX MPU3HAKOB
M3yuyaeMbIX Bell]eCTB U XMMUYEeCKHX peakiuil.

2) 6a3oBbIe HCC/Ie/J0BAaTe/IbCKHE [eHCTBUA:

BJIaZileTh OCHOBAaMU METO/IOB HayUHOI'O TO3HaHUsSI BeIeCTB U XUMHUYECKUX
peakLui;

hopmyMpoBaTh 1ie/1v U 3a/laur UCC/Ie0BaHUS], UCTIO/Ib30BaTh MOCTaB/I€HHbIE
M CaMOCTOSITeJIbHO C(OpPMY/JMpPOBaHHbIE BOIMPOCHl B KauyecTBe WHCTPyMEHTa
MO3HaHUSI YU OCHOBBI Jijisi (POPMUPOBAHUSI TUITOTE3bI TI0 TPOBEPKe MPaBUIbHOCTH
BbICKA3bIBaéMbIX CY>K/I€HUM;

B/IaZIeTh HaBblKaMH CaMOCTOSITEJTbHOTO TUIAaHUPOBaHUSI UM TPOBeJeHust
yueHUYeCKHX JKCTIepUMEHTOB, COBEpIIIeHCTBOBATh YMeHHUs HabsoJaTh 3a X0Z0oM
rpoliecca, CaMOCTOSITE/IbHO TPOTHO3UPOBaTh €ro pe3y/bTaT, (OPMYyIMpOBaTh
0000111eH1sT ¥ BBIBO/IbI OTHOCHUTEIHHO /JOCTOBEPHOCTH Pe3y/bTaTOB UCC/Ie[JOBaHUS,
COCTaB/ISATh 000CHOBaHHBIM OTUET O TIpOie/laHHOM paboTe;

nproOpeTaTh OIBIT YYeHUUECKOM UCCAeoBaTebCKOM W TIPOEKTHOM
JesiTeIbHOCTH, TIPOSIB/IATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
MOMCKY MeTO/IOB pellleHHsI MPaKTUUeCKUX 3a7ja4, MPUMEeHEeHUI0 Pa3/TIMYHbIX METO/I0B
TO3HaHUSI.

3) pabora c uadopmanuei:

OPUEHTHPOBAThCSI B Pa3/IMUHbIX HWCTOUHUKAX MWHMopmaluu (HayudHO-
TOMy/IsipHasl  JIMTepaTypa XUMHUYECKOrO COZiepKaHUsl, CIpaBOUHble T0COOUs,
pecypcbl VIHTepHeTa), aHa/IM3UpOBaTh MH(OPMAIMI0 Pa3/TMUHbIX BUIOB U (POpM
Tipe/iCTaBJ/IeHUs], KPUTHUYECKU OlLleHUBaTh eé JI0CTOBEPHOCTh U
HeTNpOTUBOPEUUBOCT;



(hopMyIMpoBaTh 3ampoChl U MPUMEHSTh pa3/M4Hble MeTO/bl MPU TOUCKe U
orbope wuHbOpMalMM, HeoOXoAWMOW [/ BBITOTHEHWS y4yeOHBIX  3aja4
oripe/ie/IeHHOrO TUIIA;

nprobpeTaTs OMBIT UCIO/Ib30BaHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUN U Pa3/TMUYHbIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  OMNTHUManbHy0  (OpMy  TIpeCcTaB/ieHHs
vHbopMaLmu (cxeMsl, TpadyKu, Auarpammbl, TabaULbl, PUCYHKHU U IpYTHe);

WCTIO/Ib30BaTh HAYUHBIN sI3bIK B KaUeCTBe CPe/ICTBA IMPU paboTe C XUMHUYeCKOMH
vH(bopMaLeli: MPUMEHSTh MexXrpeAaMmeTHble (du3nueckre W MaTeMaThyecKue)
3HaKU U CUMBOJIBI, (POpMY/ibl, abOpeBUaTyPbl, HOMEHK/IATYPY;

WCI0/Ib30BaTh W TIpeoOpa30oBbiBaTh 3HAKOBO-CUMBOJIMUECKHE CpeZCTBa
HarJIsiiHOCTH.

OBafieHHe YHUBEPCA/IbHBIMU KOMMYHUKATUBHBIMH JefICTBUAMM:

3a/laBaTh BOTPOCHI TI0 CYIIECTBY 00CY»KJjaeMoli TeMbl B X0/ie Adajora u/mumm
IUCKYCCHUW, BbICKa3biBaTb e, (HOpPMYJHMpPOBaTb CBOU  MPe/JI0’KEeHUs
OTHOCUTE/TBHO BBITIOJTHEHUSI MIPE/I/I0’KeHHOM 3a/jaul;

BLICTYTATh C Tpe3eHTalMell pe3y/ibTaToOB [103HaBaTebHON [esATelbHOCTH,
T0JyUYeHHBIX CaMOCTOSITE/IbHO UJIM COBMECTHO CO CBEPCTHUKAMMU MPU BBINOTHEHUN
XUMHUUECKOTO 3KCTIepHMeHTa, TTPAKTHUeCKOoW paboThl 10 MCCeIOBaHUIO0 CBOWMCTB
M3ydaeMbIX BellleCTB, peaau3alii yueOHOro rpoekTa U (OpMyIMpOBaTh BBIBOJbI
Mo pe3yJibTaTaM TIPOBeJEHHBIX WCC/IeOBAaHUM TMYTEM COIJIaCOBaHWS TO3ULUI B
xozie 0bcy>kaeHrs 1 oOMeHa MHEHHUSIMHU.

OB/1afileHUe YHUBEPCA/ILHBIMU PeryiaTUBHbIMH [eUCTBUSIMU:

CaMOCTOSITeJTbHO TIJIAHUPOBAaTb M OCYLLECTBJSATb CBOK T[103HaBaTebHYIO
JlesiTe/TbHOCTh, OTpefesisia eé Leqd W 3aJjauyd, KOHTPOJMpPOBaTb W IO Mepe
HeoOXOAMMOCTY KOPPEeKTHPOBaTh TIpejjlaraeMblii  aJrOpPUTM JEeMCTBUN MpHU
BBIMIO/THEHUM y4eOHBbIX W UCC/efloBaTe/IbCKUX 3ajjad, BbIOMpaTh Haubosee
3QpeKTUBHBIN COCO0 WX pelleHus C YYETOM TOy4YeHUs] HOBbIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX peaKLUsX;

OCYLLIECTB/ISITh CAMOKOHTDPOJ/Ib CBOEH [J1esiTe/TbHOCTU Ha OCHOBE CamMOaHasiv3a
Y CaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IbTATDI

10 KJIACC

[IpegmMeTHble pe3y/bTaThl OCBOeHMs1 Kypca «OpraHuueckass XAMUSI»
OTpa’karoT:

chOpMHUPOBAaHHOCTb  TIpeZICTaB/IeHUM O XHUMHUUEeCKOW  COCTaB/sOLLen
eCTeCTBeHHO-HayYHOU KapTUHBI MHPa, POJIM XMMHH B ITO3HAHUMU SIBJIEHUW IPUPO/IbI,



B (OpPMUPOBAaHWH MBIIUIEHUS] W KYJbTYpbl JUYHOCTH, €€ (YyHKI[MOHAJIbHOU
rPaMOTHOCTH, HeOOXOAUMOM /1Jisi pellieHus] TIPAKTUUeCKUX 3a7iau U SKOJOTUuecKu
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/J0POBbIO U TIPUPOJHOM Cpejie;

BJIaJleHue  CUCTEeMOM  XMMHYECKUX  3HaHWWM, KOTOpas  BKJ/IIOUaerT:
OCHOBOIIOJIararolje TMOHATUS (XMUMUUECKUM 3/1eMeHT, aToM, 3JeKTPOHHast
000/10UKa aToMa, MOJIeKyJia, BaleHTHOCTb, 3/IeKTPOOTPHULIaTeIbHOCTh, XUMUUecKast
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTasi U COKpallléHHasi), MOJib, MOJIsIpHasI
Macca, MOJISIpHbI 00BEM, YT/IepO/IHBIN CKesleT, (hyHKIIMOHa/IbHAas TPYTINa, paJuKarl,
V30MepHusi, U30Mephbl, FTOMOJIOTUUECKUU PsiJl, TOMOJIOTH, YI/IeBOJOPO/bI, KUCIOPOJ,
¥ a3oTcofeprkaliue COoeIUHEeHUs, MOHOMep, TIO/JIMMep, CTPYKTYpHOe 3BEHO,
BBICOKOMOJIEKYJ/ISIDHbIE COEeIUHEHUs); TeOpUM M 3aKOHbI (Teopusi CTPOEeHus
opraHuueckux BeilectB A. M. ByT/iepoBa, 3aKOH COXpaHEHHsI MacChl BELECTB);
3aKOHOMEpPHOCTH, CHUMBOJIMUECKMM $3bIK XWMHH; MHUPOBO33pDeHYeCKue 3HaHuS,
Je)kale B OCHOBe TIOHMMAaHMSl IIPUUYMHHOCTM M CUCTEMHOCTH XWMHUUYECKUX
sIBJIeHUW, (PaKTO/JIOTUUeCKue CBeJieHUsI O CBOMCTBax, COCTaBe, MOIyUYe€HUU U
6e30rMacHOM WCIO/b30BaHWM Ba)KHEWIIIMX OpPraHWYecKuX BelecTB B ObITY U
MpaKTUYeCKOH JiesiTe/TlbHOCTU YeI0BeKa;

Cc(hOpPMUPOBAaHHOCTb YMEHUM BBISIB/SATb XapaKTepHble TIPU3HAKU TTOHSATUM,
yCTaHaB/MBaTh WX B3aMMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOI[ME TOHSTUS MPU
OIMKCAHUU COCTaBa, CTPOEHUS U MpeBpallleHU OpraHuuecKux CoeMHeHN;

Cc(hOpMUPOBAHHOCTb YMEHUW WCI0/b30BaTh XWUMHUUECKYH) CUMBOJIMKY [JIs
COCTaBJIEHHS MOJIEKY/ISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpALLEHHOM)
¢bopMysn OpraHMuYeCKWX BelleCTB W ypaBHEHHWM XWMUUYECKHUX peakLuHy,
W3roTaB/AMBaTh MOJENIU MOJIEKY/T OpraHWYecKHX BellecTB [/Isl WUTFOCTPALUU UX
XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOEHHUSI;

c()OpMUPOBAHHOCTb YMEHWM YCTaHaB/AMBaThb MPUHAJJIEXXHOCTb W3yUYeHHbIX
OpraHMYecKuX BelecTB MO0 HX COCTaBy M CTPOEHUID K OIpejeéHHOMY
KJIaCCy/TpyIllie COefVHeHWH (YIJIeBOLOPOJbl, KHWCIOPOZ, W  a30TcofepKallue
COe[JMHEHHs], BbICOKOMOJIEKY/ISIDHble COeAUHEHMs), [laBaTb KM Ha3BaHUS TI0
cucteMatuueckor HoMmeHkatype (IUPAC), a Takke TNpPUBOAUTH TPUBHA/IbHbIE
Ha3BaHUSl OT/eE/JbHbIX OpPraHWYeCKHX BeLecTB (3TH/eH, MNPOMU/eH, alleTUJIeH,
STWIEHIJIMKOJb, TJIULepUH, (eHos, (opmarblernj, aleraabJerusi, MypaBbUHas
KUCJIOTa, YKCYCHasi KUCJI0Ta, OJIeMHOBAasi KUCJ/IOTa, CTeapUHOBast KMC/I0Ta, IJIF0K03a,
(dbpyKTO3a, Kpaxmari, 1ie/I/1t0/103a, TJIULHH);

c(bOpMUPOBAHHOCTb YMEHMSI OMpeAeNsaTh BUAbI XUMWUYECKOM CBSI3U B
OpraHUYeCcKuX COeJMHeHUsIX (O4MHapHbIe U KpaTHBIE);

C()OpMUPOBAHHOCTb YME€HUSl TIPUMEHSATb T[IOJI0XKEHUS] TEeOpUM CTPOEHHs
opraHnyeckux BeirjectB A. M. ByTtiiepoBa /ijisi 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB
BelL[eCTB OT UX COCTaBa M CTPOEHUST; 3aKOH COXPaHEHUs1 MacCChl BEILleCTB;



c(hOpMUPOBAHHOCThL YMEHUI XapaKTepU30BaTh COCTaB, CTPOeHUe, (hr3UuecKue
M XUMUYECKHe CBOMCTBA THWIMUHBIX [peCTaBUTENe pa3/IUuHbIX K/1aCCOB
OpraHuuecKrX BelllecTB (MeTaH, 3TaH, STUIeH, TIPOMUJIeH, alleTuieH, OyraaueH-1,3,
mMeTtunbyTaguen-1,3, 6eH30/1, MeTaHOJ, ITAHOJI, STUIEHTJIMKO/Ib, TIULIEPUH, (heHOJ,
aljeTasb/eruj, MypaBbrHasi U YKCyCHasi KUCJIOThbI, TJIFOKO3a, KpaxmaJl, Le/IJTt0/103a,
aMHHOYKCYCHasi KMCJIOTa), W/UIFOCTPUPOBaTh FeHETUYECKYIO CBSI3b MEXJy HUMH
yPaBHEHUSIMA COOTBETCTBYIOIIUX XHMUUECKMX PpeakI[uii C WCIo/b30BaHUEM
CTPYKTYPHBIX (hOpMYT;

Cc(pOpMUPOBAHHOCTb YMEHUSI XapaKTepu30BaTh UCTOUHMKU YT/I€BOJOPOSHOIO
ChIpbs (HedThb, TPUPOAHBIN T'a3, YTOJb), CIIOCOOBI X TTepepad0OTKH 1 TIPAKTHUYECKOe
TipUMeHeHue TIPOAYKTOB TepepaboTKu;

chOpMUPOBAHHOCTh YMEHHW TIPOBOZUTH BBIUYMCIAEHUS T10 XUMHYECKUM
ypaBHeHUsIM (Macchl, 00bEéMa, KOJIMYeCTBAa MCXOJHOTO Bell[eCTBa WIM TPOAYKTa
peakLyy 110 W3BeCTHBIM Macce, 00bEMY, KOJIMUeCTBY OJHOT'O U3 MCXO/IHBIX BeleCTB
WU IPOAYKTOB peakiun);

cchOpMUPOBAHHOCTh YMEHUM BJaJileTh CUCTEMOW 3HaHWK 00 OCHOBHBIX
MeTO/laX HayuHOTO TMO3HaHUsl, UCTI0/Ib3YeMbIX B XHUMUU TIPU U3yUeHUU BellleCTB U
XUMUWYeCKUX siBJIeHUN (Hab/tofieHre, W3MepeHre, SKCIiepuMeHT, MO/Ie/TMPOBaHue),
WCIO/Ib30BaTh CHUCTEMHbIe XWMUUeCKWe 3HaHWs [/ TPUHSTUS pelleHrud B
KOHKDETHbIX JKM3HEHHBIX CHUTyalUsiX, CBSI3aHHbIX C BellecTBaMU M UX
TIpUMeHeHHeM;

c(OpMUPOBAHHOCTb YMeHU COOMI0AATh TIpaBU/Ia MOb30BaHUSI XUMUUECKON
nocyziod U JiabopaTopHbIM 000pyZOBaHHEM, a TakKe TIpaBWia oOpalljeHus C
Bell[eCTBAMH B COOTBETCTBUM C WHCTPYKLMSMHU TI0 BBITIOJIHEHHIO 1ab0paTOpHBIX
XUMUYECKHUX OIbITOB;

c(hOpMUPOBAaHHOCTb YMEHUHM IIJIaHWPOBAaThb M BBIMIOMHATE XWMUYECKUU
9KCIepyuMeHT (TIpeBpallleHrsi OpraHuueCKUX BelljeCTB MPU HarpeBaHUM, MOoyueHue
5TU/IeHa U U3yYeHHe ero CBOMCTB, KaueCTBeHHbIe PeaKI[Mi OpraHuueCKUX BellecTs,
JeHaTypaius 6eKOB TIpY HarpeBaHWH, IJBeTHbIe Peaki[ui 0e/KOB) B COOTBETCTBUU
C TIpaBWIaM{ TexXHUKH 0e30macHOCTHM Tipu oOpallleHWd C BeljecTBaMM U
nabopatopHbiM  000pyZilOBaHHWEM, TPEeACTaB/AATL Ppe3yabTaTbl XUMHUYECKOTrO
JKCriepuMeHTa B (¢opMe 3aMucU ypaBHEHUI COOTBETCTBYIOL[UMX peaklui u
(hopmyIMpoBaTh BLIBO/IbI HA OCHOBE 3THX pe3y/bTaTOB;

c(hOpPMUPOBAHHOCTb yYMEHUM KDUTUYECKU aHA/M3UPOBAThb XHWMUUECKYIO
vH(OpMalMIo, TMOyYyaeMyr U3 pas3HbIX HWCTOUYHHUKOB (CpefCcTBa MacCOBOM
vH(popMaiuu, VIHTepHeT U [IpyruXx);

cOpMUPOBAaHHOCTL ~ yMeHWH  CoOMOJaTh  TpaBWIa  9KOJIOTUYECKU
1jeslecooOpa3HOro TOBefieHWss B ObITY W TPYZOBOW [eATelbHOCTH B ILe/sSX
COXpaHeHMsI CBOETO 3/10POBbsl M OKPY’Karollleld MPUPOJHOM Cpejibl, 0CO3HaBaTh



OMAaCHOCTb BO3JEUCTBHS HA JKMBble OPraHU3Mbl OIpeJeNéHHbIX OPraHuYecKUX
Bell[eCTB, TIOHWMasi CMbICT TIoKa3zaTens [1/IK, mosicHITh Ha TIpUMepax CIoCoObI
yMeHbIIIeHUs1 W TIpeJoTBpallleHusI WX BPEJHOr0 BO3JeWCTBUSI HAa OPraHu3M
Yyesi0BeKa;

J71s1 00yuaroluXxcss C OrpaHHYeHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI: YMEHHe
TIPUMEHSITb 3HaHWs 00 OCHOBHBIX [OCTYITHBIX MeTOZAaX TIO3HaHUs BeIecTB U
XUMUUECKUX SIBJIEHUM;

JUIST  CHeNbIX W CMa0OBUAALIMX OOydYarol[uXcs: yMeHHWe WCIOIb30BaTh
pesibe(hHO-TOUeUHYI0 CUCTeMy o0o3HaueHui JI. Bpaiing A 3anmmcu XUMUUYecKuX

dhopmy..
11 KJTACC

ITpemqMeTHBIE pe3y/bTaThl OCBOeHMs Kypca «OOImas ¥ HeopraHuueckas
XVMUSI» OTPakaroT:

chOpMUPOBAHHOCTh  TpeACTaBAeHUM: O XHWMUUECKOW COCTaBJISIOLIeN
eCTeCTBeHHO-Hay4YHOW KapTUHbI MUPA, POJIM XMMHWU B IO3HAHWU SIBJIEHWUH TIPUPO/bI,
B (OpPMHPOBAaHUMU MBIIUIEHUSI U KYJbTYpPhl JIMYHOCTH, €€ (PyHKIIMOHA/IbHOU
IPaMOTHOCTH, HEOOXO0ITUMOM /ISl pellieHus] TIPaKTUUeCKUX 3a/lau U 9KOJ0TrHUYecKd
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3/]J0POBBIO Y TIPUPO/JHOU Cpejie;

B/lafileHMe  CUCTEeMOM  XWUMHWYeCKHMX  3HaHWW, KOTOpasi  BKJ/IFOUaeT:
OCHOBOTIOJ/Iararoiiye MOHATHSA (XMMUUeCKUW 3/IeMeHT, aToM, M30ToMm, S-, p-, d-
3/IeKTPOHHBIE OpOWTanM aTOMOB, WOH, MOJIeKy/a, MOJIb, MOJISIPHBIM 0O0BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTb, CTelleHb OKWCJIEeHUS, XMMUUeCKasi CBS3b
(KoBa/sleHTHasi, MIOHHasi, MeTajlyInueckasi, BOAOPO/iHasi), KpUCTa/l/InuecKasl peliéTka,
TAMNbl ~XUMHUUECKUX  peakliud, pacTBOpP, 3JIEKTPOJIWTBHI,  He3JIeKTPO/IUTHI,
S7IEKTPOJIMTUYECKAsl JAUCCOLMALUS, OKWUC/IUTEeb, BOCCTAHOBUTE/b, CKOPOCTh
XMMUUECKOW peakluM, XUMHUuUeCKoe paBHOBECHe); TeOPMUM U 3aKOHBI (Teopus
5MeKTPOJIMTUYECKOM [TUCCOLMaluK, nepuoguyeckuit 3akoH [. WM. MeHpgeneesa,
3aKOH COXPaHEeHWsI MacChl BeleCTB, 3aKOH COXpaHeHUsI U TIpeBpallleHrs] SHepryuu
MpU XMMHYECKUX PeaklysX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUM SI3bIK XHWMMWH,
MUPOBO33pEHUYECKHEe 3HaHHUS, Jie)Kalllieé B OCHOBE TIOHWMaHWS MNPUYMHHOCTU U
CUCTeMHOCTU XMMUUECKHX SIBJIEHUM, (PAaKTOIOTHUUeCKre CBe/leHUs1 O CBOMCTBAX,
cocTaBe, TI0JIyueHUH U 6e30T1acCHOM MCTIOTh30BaHUHM BayKHEHIIINX HeOpraHUUeCKUX
BeI[eCTB B OBITY 1 ITPAKTUUECKOH AesITeIbHOCTH Ue/I0BeKa;

chOpMHUPOBAaHHOCTb YMEHUM BBISIB/SATb XapaKTepHble TIPU3HAKU TIOHSATUM,
yCTaHaB/IMBaTb UX B3aMMOCBSI3b, MCII0/Ib30BaTh COOTBETCTBYIOLME TOHSTHS MPU
OMMCAaHWW HEOPTaHWYEeCKUX BeIleCTB Y UX MpeBpalleHul;

c(hOpMUPOBAHHOCTh YMEHUW WCIO/Ib30BaTh XWUMUUECKYH) CUMBOJIUKY IS
cocTaB/ieHrdss (oOpMy/a BellleCTB UM  ypaBHEHUM XUMHUUECKHUX  peakIuH,



cuctematrueckyro HomeHK1aTypy (IUPAC) u TprBHa/ibHbIe Ha3BaHUS OT/Ie/IbHBIX
HeopraHu4eckux BelllecTB (yrapHblid ras, yIJIeKUC/bIM Ta3, aMMMakK, raiiéHas
W3BeCTb, HeraliéHasi U3BeCTh, ITUThbeBasi Cofla, MUPUT U IpYTHe);

c(hOpMUPOBaHHOCTb YMEHUH OMpe/Ie/IATh Ba/IeHTHOCTh U CTENEeHb OKUC/IEeHHUS
XUMUUECKUX 3J7IEMEHTOB B COEVUHEHHSX pPa3/IMYHOr0 COCTaBa, BUJ, XUMHUUYECKOU
CBsA3Y (KOBa/eHTHasi, MOHHAs, MeTa/JInuecKasi, BOJOPOJHAas) B COeJUHEHUSIX, THII
KPUCTA/VINUeCKOW PpelIeTKH KOHKPDETHOTO BelllecTBa (aTOMHasi, MOJIeKYJ/IsIpHas,
HMOHHas, MeTa/l/InuecKasi), XapakTep Cpe/Jibl B BOAHBIX PAaCTBOPaX HeOPraHWYeCKUX
coeIlMHEeHWH;

chOpMUPOBAHHOCTh YMEeHUU yCTaHaB/IUBaTh TIPUHA//IEXKHOCTh
HEeOpraHMYeCcKUX BelleCTB M0 WX COCTaBy K OIpeZeéHHOMY KiacCy/TpyIie
coeIMHEHWH (MPOCThIe BellleCcTBa — MeTaslylbl U HeMeTasl/ibl, OKCU/Ibl, OCHOBaHMS,
KMCJ/I0ThI, aM()OTepHbIe TUAPOKCUbI, COTN);

chOpMUPOBAHHOCTh YMEHUM PacKpbIBaTh CMbIC/ MePUOAUUeCKOro 3akoHa [l.
. MeHienieeBa U IeMOHCTPHUPOBATh €r0 CUCTEMAaTHU3UPYIOIIYI0, 00BICHUTE/bHYIO
Y TIPOTHOCTUYECKYH0 (QDYHKLIUY;

c(hOpMUPOBAaHHOCTb YMEHUM XapaKTepU30BaTb 3JIEKTPOHHOE CTpOeHHe
aTOMOB XUMHUECKUX »3/ieMeHTOB 1-4 mepuosoB Ilepuoanueckor CUCTeMBbI
XUMHUeckux 37ieMeHTOB [I. M. MeHjeneeBa, MCIOJb3ys MOHATUS «S-, p-, d-
3/IeKTPOHHbIE OpPOUTaIN», «IHEepreTUYecKre YPOBHU», 00BCHATb 3aKOHOMEPHOCTH
M3MeHeHUs] CBOMCTB XUMHYECKUX 3/1IeMEeHTOB U UX COeJUWHEeHWM MO0 MepuojiaM U
rpynnam [Tepuoanyeckor cucTeMbl XUMUUeCKUX 37eMeHTOB [. V1. MeH[ieneeBa;

cOpMHUPOBAaHHOCTb ~YMEHHN  XapaKTepu3oBaTh (OINHKCBHIBaTh)  0OIIMe
XMMHAUYECKHMe CBOMCTBA HEOPraHWUYeCKMX BelleCTB  pa3/IMuHbIX  KJacCoB,
MOATBEPXKJATh CYLLeCTBOBAaHHWE TeHETUUYECKOW CBS3M MeXAYy HeopraHhuueCKUMU
BellleCTBaMU C MOMOII[bI0 YPaBHEHHI COOTBETCTBYIOI[UX XUMUUYECKUX peaKl[vi;

c(hOpMUPOBaHHOCTb YMEHUSI K/IaCCU(MULIMPOBATh XUMHUUYECKUE PeaklUU Mo
pa3/iMuHbIM TIpU3HAKaM (YMCIYy U COCTaBYy DPearvpyrolIUX BelleCTB, TEJIOBOMY
3¢ deKTy peakijiu, W3MEHEHHIO CTerleHell OKUC/IeHHUSI 37IeMeHTOB, 00paTUMOCTU
peakLyy, y4acTHI0 KaTaau3aTopa);

c(hOpMUPOBAaHHOCTb YMEHUM COCTaB/SITh YPaBHEHHUs peakiui pa3TUyHbIX
THUTIOB, TIOJTHBIE W COKPAIl[EHHbIE YPaBHEHUsI PeaKIMii HOHHOTO 0OMeHa, YUMThIBast
yCJI0BUS, TIPU KOTOPBIX 3TH PEaKLUU UAYT 0 KOHLIA;

chOpMUPOBAHHOCTb yMEHUM TIPOBOJWTH peaklUW, MOTBePXKAAroIIue
KauyeCTBEeHHbI COCTAB pa3/IMUHbIX HEOpraHUYeCKHWX BellecTB, pacrio3HaBaThb
OMBITHBIM MYTEéM UOHBI, TIPUCYTCTBYIOIME B BOJHBIX PaCTBOpaX HeOPraHWYeCKUX
Bell|eCTB;



cOpMUPOBAaHHOCTb ~yMEHUM PpaCKpbIBaThb CYIIHOCTh  OKHC/UTETBHO-
BOCCTAaHOBUTE/IbHBIX PeakKLUii MOCPeICTBOM COCTaB/ieHUsT 3IeKTPOHHOro OasaHca
3TUX peakLyu;

c(hOpMHUPOBAHHOCTh YMEHH 0OBSCHATH 3aBUCUMOCTb CKOPOCTHA XUMHUUECKOU
Peaki[iK OT PA3/TUYHBIX ()aKTOPOB; XapaKTep CMellleH!sI XUMUUeCKOTO PaBHOBECHS
B 3aBMCUMOCTH OT BHeIIIHero Bo3/eticTBus (nmpuniun Jle [laTenbe);

chOpMUPOBAHHOCTh yYMEHUW XapaKTepu30BaTh XHMUUECKHe TIPOLIeCChl,
JieXKalllie B OCHOBe TPOMBIIIIJIEHHOTO TI0/Iy4eHUs] CePHOM KHUC/IOThI, aMMHaka, a
TakKe ChOPMHUPOBAHHOCTh TpeACTaB/ieHH 00 OOIL[UX HAay4YHBIX MPUHI[UIAX U
9KO0JIOTUUYECKHX MpobieMax XUMUUeCKOTO TIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHWI TMPOBOJWUTH BBIUKMCIEHUS C HCI0J/Ib30BaHUEM
TIOHSITHST «MaCCOBasl 0/Is1 BellleCTBa B paCTBOpe», 00BEMHBIX OTHOITIEHHI Ia30B MpU
XUMHUECKUX PpeaklUsX, MacChl BellleCcTBAa WiIM 00BEMa ra3oB 10 H3BECTHOMY
KOJTMUeCTBY BeIl[eCTBa, Macce WM O0O0BEMY OFHOTO U3 YYaCTBYIOIIUX B peakluu
BeIIeCTB, TeIlyioBoro 3¢ddekTa peakiii Ha OCHOBe 3aKOHOB COXpaHEHHUSI MacChl
BeII[eCTB, MpeBpall[eHus] U COXpaHeHUs SHepPTUu;

cchOpMUPOBAHHOCTh YMeHUM Cc00J/TI0/1aTh TIPABKM/IA TI0/Ib30BaHUsl XUMUUECKOU
nocyziod ¥ JiabopaTopHbIM 00O0py/ZOBaHHEM, a TakKe TIpaBWia OOpalljeHus C
Bell[eCTBAMH B COOTBETCTBUM C WHCTPYKLMSMHU TI0 BBITIOJIHEHHIO 1ab0paTOpHBIX
XUMHUUECKUX OTIbITOB;

c(hOpMHUPOBAaHHOCTb YMEHUM IIJIaHWPOBAaThb M BBIMIOMHATE XUMUYECKUU
9KCIiepuMeHT (pa3/io)keHre TepoKCH/ia BOAOpo/ia B MPUCYTCTBUM KaTalau3aTopa,
oripe/ie/ieHle Cpefbl pPacTBOPOB BeIleCTB C TOMOIbI0 YHUBEpPCAIbHOTO
WHAWKATOpa, BAUSHUE Pa3/UYHbIX (PAaKTOPOB Ha CKOPOCTh XUMUUECKOM peaKiiuH,
peakiui MOHHOrO0 OoOMeHa, KaueCTBeHHble peaki[uu Ha Cy/b(ar-, KapboHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHWUS, pellleHWe 3KCTepUMeHTa/IbHbIX 3ajJjau 110
TeMaM «MeTtannbl» U «HemeTa/nnbl») B COOTBETCTBUM C TIPAaBW/IaMU TEeXHUKU
6e3oracHocTy Tipu obOpailleHrH C BelljeCTBaMH U 1abopaTopHbIM 0060pyZOBaHIEeM,
TIpe/ICTaBMASTh pe3y/bTaThl XWMHYECKOro SKCrieprMeHTa B ¢opMme 3arucu
ypaBHEHUM COOTBETCTBYIOIMX peaklUi U (POpMyIuMpoBaTh BLIBOJbI Ha OCHOBe
3TUX pPe3y/bTaToB;

chOpMUPOBAHHOCTh yMEHUN KPUTHUYECKU aHa/M3UPOBAaTh XWMUUECKYIO
vHbOpMalMio, TI0/lyuaeMyl0 U3 Ppa3HbIX MCTOYHUKOB (Cpe/icTBa MaCCOBOM
KOMMYHHUKaI[uu, IHTepHeT U APYTHX);

chOpMUPOBAaHHOCTL ~ YMEHUM  COO/Io/laTh  TIpaBW/a  3KOJIOTUUECKU
1jefiecooOpa3HOro TOBefieHUss B ObITY W TPYJOBOW [IeATeIbHOCTH B IIe/sSX
COXpaHeHUsI CBOETr0 3/10POBbsi U OKDPY’Karollleld TMPUPOJIHOM Cpejibl, 0CO3HaBaTh
OTaCHOCTb BO3/IeMCTBYS Ha >KHBbIe OpPraHU3MbI OTpe/ie/IEHHBIX BeIleCcTB, [TOHUMAst



cMmbIc/T Tokasaresisi TT[IK, MOSCHSTH Ha TIpUMepaxX CIIOCOObI YMEHBIIEeHUS |
rpefoTBpalleHus] UX BPeJHOTO BO3/|eMCTBUS Ha OpPraHM3M Ye/l0BeKa;

JUIsT 00yUaroluXxcss C OrpaHAYeHHBIMH BO3MOXXHOCTSIMH 3/I0POBBST: YMEHHE
TIPUMEHSTb 3HaHHsA 00 OCHOBHBIX [JOCTYITHBIX MeTOZAX TI0O3HAHUs BeIeCTB U
XUMUUECKUX SIBJIEHUU;

/ISl CenbIX W C1a0OBUASAIIMX OO0ydaroluXcs: yMeHWe UCIO0Ib30BaTh
penbedHO-TOUeUHYI0 cUCTeMy oOo3HaueHui JI. Bpaiinsg s 3armicu XUMUUeCKUX

dhopmy.



TEMATHNUYECKOE IVNTAHUPOBAHHWE

10 KJ/IACC
KosnuecTBo uacoB D/IeKTPOHHBIE
HaumeHnoBanue
No (uudpoBbie)
pa3fiesioB U TeM KonTposibHabie | IIpakTHueckue
n/n Bcero o0pa3oBare/ibHbIE
MPOrpaMMblI padoThI padoThI
pecypchl
Pa3pen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOM XUMHUH
IIpegmet
OopraHuYecKou
xumun. Teopus
1.1 CTpOeHUs
OpraHUYeCcKHUx
coenvHeHU A. M.
byrtneposa
Wtoro no paspeny
Pazpgen 2. YrieBogopo/bl
[IpenenbHble
2.1 yI/1eBOZOPOABI —
aJIKaHbI
HenpepenbHbie
T7I€EBOJOPO/BI:
2. | YHICEOAOPOA 1
aJIKeHbl, aJIKaJjueHsl,
aJTIKUHBI
53 ApomMatuueckue
’ YIJIEBOZIOPO/IbI
2.4 [TpupoaHbIe 1




HMCTOUYHUKH
YTJIEBOJIOPOZIOB U UX
repepaboTKa

Wroro nio pasgeny

13

Pa3pen 3. Kuciopoacoaepikaijyue opraHnyecKkue coeJuHeHUs

3.1 Criuptel. ®eHon 3
Anberupl.
30 KapboHoBbie 7
KUCI0ThL. ClI0’KHbIE
3¢hUpkI
3.3 YraeBoabl 3 1
Wtoro no paspeny 13

Paspgen 4. A3oTcoaepkaiuue

OpraHuvyeckKue coeJuHeHUusA

AMUHEL
4.1 AMUHOKUCJIOTHI. 3
benku
Wroro no pa3peny 3

Paspesn 5. BeicokoMoJiekysist

PHbIE COeJUHEHUA

51 [InacTmaccel. )
' Kayuyku. BosiokHa
Utoro 1o paszeny 2
OBLIEE KOJIMYECTBO 34 9

YACOB I10 ITPOI'PAMME




11 K/TACC

KosinyecTBO uacos

JJIEKTPOHHBIe
HaumeHoBaHue
Ne (mudpossbie)
pa3fie/ioB U TeM Kontponbhbie | IIpakTuueckue
n/m Bcero o0pa3oBare/ibHbIE
MporpamMmMsbI padoThI padoThI
pecypchl
Paspgen 1. TeopeTrnueckue 0CHOBbI XUMHH
CTtpoeHyrie aTOMOB.
[Tepuoarueckuii 3aKOH
11 u [lepyuosnueckas 3
' CHCTeMa XMMHUYECKHX
snemenToB /1. W.
MenpeneeBa
CTpoeHue BelecTBa.
1.2 MHoroobpa3ue 4
BellleCTB
1.3 XHUMHUUeCKue peakLuu 6 1 1
Wroro no pa3peny 13
Paspgen 2. Heoprannueckast XuMust
2.1 MeTtasnibl 1
2.2 Hewmetanbl 1 1
CBsI3b HEOPraHUYEeCKUX
2.3 Y OPraHUYeCcKux 2
BellleCTB
Wroro nio pasgeny 17

Pa3zaen 3. XuMusa U KU3Hb




3.1 XYMUS U )KU3Hb 4
Wroro no pa3peny 4
OBUIEE KOJIMYECTBO 34

YACOB I10 I[TPOI'PAMME







IIOYPOYHOE IVIAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

Ko/smmuecTBO yacos

Bcero

KonTposibHbIe
padoThI

IIpakTHUYeckue
padoThI

Hara
U3yYeHUs

JJIeKTPOHHBIe

uudpoBbie
o0pa3oBaTe/IbHbIE

pecypchbI

[TpegMeT opraHMYeCcKOW XUMUH,
eé BO3HUKHOBEHUe, pa3BUTHE U
3HaueHue

Teopusi ctpoenust
OpraHUYeCcKUX CoeIMHeHUN A.
M. bytneposa, eé OCHOBHbIE
TOJI0KEHUS

IIpencraBnenuve o
K/1accuurKalyyd OpraHuueckux
Beljects. HomeHkatypa
(cucremaTrueckas) U
TPUBHUA/IbHbIE HA3BAHUS
OpraHUYeCcKUX BeleCTB

AJIKaHBbI: COCTaB U CTPOeHHUe,
TOMOJIOTUYECKUU PsiJ,

MeTaH ¥ 3TaH — MmpocTeIie
Mpe/ICTaBUTe/N aJIKaHOB

AJIKeHBbI: COCTaB U CTPOeHHUe,
CBOMCTBA

OTU/IeH U NPoIujieH —
TMpOCTeMIINe Npe/iCTaBUTeNN




d/IKEHOB

[MpakTrueckas pabota Ne 1.
«ITonmyuenue sTuneHa U
H3yueHHe ero CBOMCTB»

Ankaavensl. byraguen-1,3 u
MeTunoyTaauen-1,3. TTonyueHue
CUHTETHUYECKOT0 KayuyKa 1
pe3uHbI

10

ANKWHBI: cOCTaB ¥ 0COOEHHOCTH
CTPOEHHs], FTOMOJIOTUUeCKUIN
psj. ALieTuieH — NpOCTeNIINi
rpe/iCTaBUTe b aJIKUHOB

11

BbruricsieHusi o ypaBHEHUIO
XUMHUYECKON peakLun

12

ApeHbl: 6eH30/1 ¥ TOMYOJI.
TOKCUYHOCTL apeHOoB

13

['eHeTUUecKasi CBSI3b
yTJI€BOJIOPO/IOB,
MPUHA/|/IeXKaUX K Pa3/IMuHbIM
KJjlaccam

14

[TpupojHbIe UCTOUHUKH
yT71eBOA0POZOB: TIPUPOAHBIN ra3
U TIOTyTHBIe He)TsIHbIe Ta3bl,
He(Tb ¥ IPOYKTHI eé
nepepaboTKH

15

[TpuposHbIe HCTOUHKKU
yI71eBOZI0POZI0B: IPUPO/HBIN ra3
Y TIOIyTHbIe He(TsHbIe rasbl,




HedThb U TIPOIYKThI €€
riepepaboTKU

16

KoHTtpospHast pabota o
paszieny «YTJIeBoJ0pOAbD»

17

[TpenenbHbIe OJHOATOMHbIE
CIIMPTBL: METAHOJI U 3TaHO.
BogopopHas cBsi3b

18

MHoroaTomHsble CIIAPTHI:
STUIEHIJIMKO/b U TJIULePUH

19

deHoJI: CTPOEHHE MOJIEKY/IbI,
¢busnyeckre U XUMUUYECKHe
CBOICTBa, TIpUMeHeHHe

20

Anbpaerusbl: hopManbaerus u
aleTanbJeru/. ALeToH

21

OJHOOCHOBHBIE TIpe/ie/IbHbIe
KapOOHOBBIE KHUCJIOTBI:
MypaBbUHas U YKCyCHast

22

[MpakTrueckast pabota Ne 2.
«CBOICTBa pacTBOpa YKCYCHOU
KHUC/IOThI»

23

CreapuHOBas U 0JIeHOBAas
KHUCJIOTHI, KaK pefCTaBuTe/n
BBICIIMX KapOOHOBBIX KHUC/IOT

24

Mb171a Kak COJIM BBICIIINX
KapOOHOBBIX KHCJIOT, UX
MoOHoI1iee IeCTBUe

25

CrnoxxHble 3(hUpbI Kak
TIPOM3BO/IHbIE KADOOHOBBIX




KHUCJIOT. ['MPON3 C/I0KHBIX
3¢1poB

26

JKvipbl: rHApO/N3, IPUMEHEHHE,
Ouosornyeckasi posib XMUPOB

27

YrneBoppl: cocras,
Knaccuduvkauys. BakHeiive
Npe/iCTaBUTeHN: TJIFOKO3a,
¢bpykTo3a, caxaposa

28

Kpaxmasn u nesuironosa Kak
TIPUPOJHBIE [10/IUMepbl

29

KonTponbHas paboTa 1o
paszeny
«Kucnopozcogepxartiye
OpraHuvecKye CoeZjuHeHUs»

30

AMUHEBI: MeTU/aMUH U aHWUJIMH

31

AMWHOKHUCIOTHI KaK
amdoTepHble OpraHAYecKue
coeuHeHMs, UX OHUoorUUecKoe
3HaueHue. [lenTuabl

32

benku Kak Npupo/iHbIe
BBICOKOMOJIEKY/ISIpHbIe
COeZIMHeHUsT

33

OCHOBHBIe TIOHSITUSI XUMUH
BbICOKOMOJIEKYJISIPHBIX
coeIMHEeHUM

34

OCHOBHBIE METO/IbI CUHTE3a
BbICOKOMOJIEKYJISIPHBIX
coefHeHu. [TnacTMacchl,




Kay4yKH, BOJIOKHa

OBHIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




11 K/TACC

n/n

Tema ypoka

KosmmuyecTBOo uacoB

Bcero

KoHTpo/bHBIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3yUueHus

JJIEKTPOHHBIe

yM(ppoBbIe
oOpa3oBaTe/IbHBIE

pecypchbl

XUMUUeCKUH 3j1eMeHT. ATOM.
OnekTpoHHasi KOH(GUTYpaLisi aTOMOB

[Tepuoanueckuii 3aK0H 1
[Teproanueckas crcTeMa XMMHAYECKUX
anemenToB 1. 1. MeHpeneeBa, nx
CBsI3b C COBDEMEHHOU Teopueit
CTPOEHUsI aTOMOB

3aKOHOMepHOCTH U3MeHeHUs] CBOMCTB
XUMUUYECKUX 3JIEMEHTOB U UX
COeZIMHEHUH I10 IpyTIaM U [eprojiaM.
3HaueHHe [epuOUYeCKOro 3aKOHa 1
CUCTeMbI XUMUUeCKUX 31eMeHToB [I.11.
MeHjeneeBa B pa3BUTUU HAYKU

CtpoeHue BelljecTBa. XUMUUecKast
CBsI3b, €€ BU/IbI; MEXaHU3MbI
o0pa3oBaHUs KOBAaJIeHTHOU CBSI3U.
Bogopopnas cBsi3b

BasieHTHOCTB.
DJIEKTPOOTPHULIATENbHOCTh. CTerneHb
OKHC/IeHus. BelrjectBa M0JIeKy/IIpHOTO
Y HEMOJIeKYJISIPHOTO CTPOEeHUS

ITonsiTue o AUCIIEPCHBIX CUCTEMAX.




VicTuHHBIE W KOJIJIOW/IHBIE PACTBOPHI.
MaccoBas [j0/151 BelljeCTBa B pacTBOpe

Knaccudukaiysi 1 HOMeHK/IaTypa
HEOpraHW4eCcKuX COeIMHeHUH.
[eHeTHUeCKasi CBSI3b HEOPTaHUUECKUX
BeIL[eCTB, PAa3/IMYHBIX K/TaCCOB

Knaccudukariys XuMuuecKux peakiyi
B HEOPraHUUeCKOW U OpraHuuecKou
XUMUHU. 3aKOH COXpaHeHUs1 MaCChl
BeLL|eCTB; 3aKOH COXPaHeHUs U
ripeBpalleHNsi SHePTryuu MpU
XUMHUUECKUX PeaKLUsxX

CkopocTh peakiui. ObpaTiuMble
peakiuy. X¥UMHUYeCcKoe paBHOBecHe

10

[MpakTrueckast pabota Ne 1. «BrusiHue
pas3/InyHbIX (aKTOPOB Ha CKOPOCTh
XUMHUUECKON peakLun»

11

OneKTpoauTHYecKas JUCCoLMaLusl.
[ToHsiITHE O BOAOPOAHOM I0Ka3aTesie
(pH) pacTtBopa. Peakijuy noHHOTO
obmeHa. I'uipo/iM3 opraHuuecKux 1
HeOpraHUueCKUX BeIecTB

12

OKHC/UTeTbHO-BOCCTaHOBUTE/THHBIE
peakiun. [ToHsITHE 006 3/1€KTpOI3E
pacIuiaBoB ¥ pacTBOPOB COJei

13

KonTpospHast paboTa o pasgeny
«TeopeTnueckye 0CHOBbI XUMUW»

14

MeTaJ'IJII;I, HX I10J/I0’KeHne B




[Tepuorueckoi cucTeMe XUMHUYECKUX
snemenToB /1. I. MeHzieneeBa u
0C0OeHHOCTH CTPOEHUS aTOMOB.
OO1ue hu3nyecKre CBOMCTBA
MeTaJlyioB

15

CrniaBbl MeTasuIoB.
ONeKTpOXUMHUUECKUH psifi
HarpsDKeHHU MeTaJsl/ioB

16

XUMHUUeckKye CBOMCTBA BaXKHEHIIINX
MeTasyIoB (HaTpuU, Kanuu, KanbluH,
MarHui, aJltoOMUHUN) U UX COeuHeHUN

17

XuWMHUUecKre CBOMCTBA XpoMa, MeJiu U
UX COeIMHEeHUU

18

XvMHUUeCcKre CBOMCTBA L[MHKaA, JKese3a
Y UX COeJMHEeHUU

19

[TpakTrueckast pabota Ne 2. "PerreHue
9KCTIepUMEHTa/TbHBIX 3a/iay 110 TeMe
«Metamib»"

20

Hemetasnbl, UX 10/I0KeHHe B
[Teproueckoil cucTeMe XUMUYECKUX
snemenTos /1. V1. MeHzeneeBa u
0CO0OEHHOCTH CTPOEHHs aTOMOB

21

du3nyeckre CBOMCTBA HEMeTAasI/IOB.
AnnoTpornusi HeMeTanI0B (Ha rpuMepe
KUCJI0po/ia, cepsl, hocdopa u
yraeposa)

22

XuMHUecKre CBOMCTBA rajioreHoB,
cepbl U UX COeJUHEeHUN




23

XumMuueckue CBOMCTBA a30Ta,
dbocodpa 1 ux coeiUHEHUI

24

XuMHYecKre CBOMCTBA yTIepo/a,
KPEMHUS U UX COeMHEeHUH

25

[TpuMeHeHre BayKHEUILIMX HEMeTaslJIoB
Y UX COeJMHEeHUU

26

O0o006111eHre ¥ cCTeMaTH3aLs
3HaHUH 110 TeMe «HemeTanb».
BbIunic/ieHust 110 ypaBHEHUSIM
XUMHUUECKUX peakLiii 1
TePMOXUMUUECKHe PACUETHI

27

IMpakTryeckast pabora Ne 3. «Perenue
9KCIIePUMEHTa/IbHBIX 3a/lau 110 TeMe
"HemeTasibr"»

28

KonTponbHas paboTa 1o TeMam
«Meta/mnbl» U «HemMeTasibl»

29

Heopr dHHWYeCKHe U OpraHndyeckue
KHWCJ/IOTHI. HEOpFaHI/I‘-IECKHe u
OpraHrn4yeckre OCHOBAHHA

30

AmdoTepHble HeopraHuyeckue 1
OpraHvuecKye COoeJUHEeHUs.
['eHeTHyeckas CBsI3b HEOPraHUUECKHUX
Y OpraH1uYecKuXx BelllecTB

31

Ponb xuMun B obecrieueHnn
5K0JIOTUYEeCKOM, SHEePreTUUeCcKor 1
TUILeBOM 6e301acHOCTH, Pa3BUTUH
Me/IULIHbI

32

I[TpencTaBenus: 06 00X HAYUHBIX




TIPUHLMIIAX TPOMBIIIIEHHOTO
T0JIyYeHHsl BOKHEMILMX BellleCcTB

YesioBeK B MUpe BeleCcTB U

33 1
MaTepuasoB

34 Xumus U 340pOBbe YeioBeKa 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPO'PAMME







YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPHAJIbI V11 YUUTEJIA

DU P®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU

NHTEPHET
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