[Tpunoxxenne Kk OCHOBHOI 00pa30BaTeILHOM MPOrpaMMe CPETHEro 00IIero 00pa3oBaHUs
npuka3 Ne 182/1 ot 30.08.2024

PABOYAS ITIPOTPAMMA
(ID 423378)

yueOHoro npeamera «XumMus. bazoBblii ypoBeHb»

st oOygaromuxcs 10 — 11 kmaccoB

c.Becesioe 2024



HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
pazpabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoii deneparumny, TpebOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHOlt 00pa3oBaTeNIbHONW MPOTpPaMMbl CpeAHEro o0061iero oOpa3oBaHUs
(®OIT  COO), npencrabieHHblx B DeaepalibHOM  rOCYIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mnpeaMmera «XHUMHs» B 00pa3oBaTENbHBIX opraHu3auusx Poccuiickoi
@denepanuy, peamu3yOIIUX OCHOBHBIE 00pa3oBaTEelbHbIE MIPOrPAMMBIL, U
OCHOBHBIX TnOJIOXKeHHH «CTparerum pa3sBUTHS BocnuTaHusd B Pocculickoit
Odeneparuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY TOAXO0/J0B K pa3pabOTKe MPOrpamMMmbl N0 XUMHUHU, K OMPEICICHUIO
oOmieit crpaTeruy 00y4YeHus, BOCIUTaHUS U Pa3BUTHUS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble nonoxenuss GI'OC COO o B3auMO0OYCIOBIEHHOCTU LEJEH,
CONlep KaHMsl, pPEe3yJbTaTOB OOy4deHUST W TPeOOBaHM K YPOBHIO TOJATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
00111e00pa30BaTEIbHOM OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHIYXHUT 3aBEpUIAIOLIMM 3TalloM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, MPHUCYIINX
IEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHUsA. OJTH I[IEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YEJIOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3I0pOBbI0 M TPUPOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue
o0yuJarolmxcs Ha YpOBHE CpPEIHEro O0Iero oopa3oBaHusl CPeACTBAMU y4eOHOTO
npeamMera «XHUMHS», COJIEPHKAHUE M TOCTPOEHHE KOTOPOIrO OIpPEIEIEHbl B
nporpaMMe MO XHMHUU € Y4ETOM cCHenupuKd HAyKH XUMUHU, €€ 3HAYeHUs B
NO3HAHWU TMPUPOJbI U B MaTEpPUAIBbHOW KM3HU OOLIECTBA, a TaKXKe C y4ETOM
oOmMX wHenedl MW MPUHLHIOB, XaPAaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CUCTEMBI cpeHero oo1iero oopasoBanus B Poccuiickoit deneparuu.

XUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpPaeT ocoOyio poiib B
COBPEMEHHOW IUMBUIIM3AIMK, B CO3JaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHATIBHOTO HAYYHOIO MBILICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOBI M YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHH Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00JIACTAMH MPUMEHEHHS.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUsS CTaja
HEOTHEMJIEMOI 4aCThI0O MUPOBOU KYJIBTYPhl, HEOOXOUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KU3HU KaXI0ro ujeHa ooOmectBa. CoBpeMeHHass XHMMHUS KaK Hayka
CO3MJATENbHAsI, KaK HayKa BBICOKMX TEXHOJIOTMH HAIlpaBJIEHa Ha pEIICHUE
rJI00AJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIIOBEYECTBA — ChIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTrHYECKO 0€30MMaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOmMIMMH LEASIMH M OPUHLUIAMHU CPEIHEro O0OIIero
oOpa3oBaHus conepkanue npeamera «Xumus» (10—11 kiaccrl, 6a30BbIi ypOBEHb
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOOUMYK0 WM i1  BBIPA0OTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKU3Hb COLMYMa, MPOJOJIKECHHUS
00pa30BaHUs B pa3IMYHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocraBnsomuMu  npeaMeTa  «XuMHUs»  ABISAIOTCA  0a30Bble  Kypchbl —
«Oprannveckas xumusi» U «OOWAs U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAaHHWH 10 HEOPTaHWYECKOW XMMHUU (C BKIIOUEHUEM 3HAHUM U3 O0IIel XUMUN) U
OpraHu4eckol xumMuu. POpMHUpPOBAHUE JAAHHOW CHCTEMBI 3HAHWW NPU U3Y4YCHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumyeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» copMmupoBaHa B IporpamMme MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuaja M 00ycCJOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpelNeTEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHH BEIIECTBA
paccMaTpHBaIOTCd HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OpPraHUYeCKHX
COCIMHEHWH, a TakXe Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
OpeICTaBlIeHU O cTpoeHuu BemiecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHUH — OT YIJIIEBOJOPOJIOB J0 CIOKHBIX OHOIOTHYECKU
aKTHBHBIX COEAMHEHHH. B Kypce OpraHM4eckOd XHMMHUU MOJy4aroT pPAa3BUTHE
copMuUpOBaHHBIE HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs MEpBOHAYAIIbHbIC
IPEJICTaBICHNUS O XUMUYECKOM CBSI3HU, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUUECKON PEAKIIUH.

[lon HOBBIM yriaoMm 3peHHss B TIpeaMere «XHUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsd M3YYEHHbIH Ha YypOBHE OCHOBHOTO 0O01Iero oOpa3oBaHus
TEOPETHUYECKHI MaTepuadl M (AKTOJIOTHUECKHE CBEIACHHMS O BEIIeCTBaX U
XUMHYecKol peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas ¥ HeopraHuyeckas
XUMUS» OOYyYarOIIMMCSl TPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3ULHUH,



rIy0oke TMOHATh HMCTOPUYECKOE W3MEHEHHE (YHKIMI STOro 3akoHa — OT
obo0maromei 10 0OBICHSIONMICH M MPOTHO3UPYIOIICH.

Envnas cucreMa 3HaHUN O Ba)KHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOICTBaX W MPUMEHEHUHU, & TAKXKE O XMMHUYECKUX PEaKUUsX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOTeKaHus jJomnojHsgercs B Kypcax 10 um 11 knaccos
IIEMEHTAMH COJEP)KaHUs, HMEIOIIMMH KYJbTYPOJIOTMYECKH W NPUKIATHOU
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT TOHMMAaHHUIO B3aMMOCBSA3M XUMHUH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEIBHOM W IPAKTHYECKOU
NeSATENbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCHUTAaHUIO YBAaXKE€HUS K IMpolieccy
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUH XMUMHH, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POpPMAIUIO U
OPUMEHATh €€ I IIONOJHEHUs 3HAaHWM, pEUIeHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX MCCIEIOBATEIbCKUX 3a7au.B 1enom coaepkanue ydueOHOTO
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYE€HHS] OpPUEHTUPOBAHO  Ha
dopMupoBaHrue y 0OyYaroIIKUXCs MHPOBO33PEHUECKONM OCHOBBI Ul MMOHUMAaHMS
¢unocodpckux uleH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYECKOTo U
OpPraHMYecKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOJHBIX SBICHUNA NYyTEM OSKCHEpPUMEHTa W
pelIeHHs] MPOTUBOPEYMI MEXAYy HOBBIMH (DaKTaMU U  TEOPETUUYECKUMU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUU 3KOJOTHYECKUX Mpodiiem, a
Takke MpolseM cOepeKeHUsI SIHEPIeTUUECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnnane pemieHus 3agad  BOCHUTAHUSA, PAa3BUTHS M COLMAIU3ALMH
oOy4Jarommxcsd NPHUHATBIE MPOrPaMMOM 10 XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJCpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeayCMaTpuBaroT (hopmupoBaHUE
YHUBEpPCaJIbHBIX Y4EeOHBIX JAEWCTBUH, HMeEOMMX Oa30Bo€ 3HAUYECHUE MJIA
pPa3IUYHBIX BHUJOB JICSITENIBHOCTU: pEUIEHUs MpoOJieM, TIOUCKa, aHaiu3a u
00paboTKH MHPOPMALIMH, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOU
U HCCIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHWUU
XUMUH.

B npaktuke mnpenojgaBaHus XMMHM KaKk Ha YpPOBHE OCHOBHOTO OOIIETro
o0Opa30oBaHus, TaK U Ha YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHus, IPHU OMPEAEICHUH
COJIEP)KATENIbHOM XapaKTepUCTUKHU LEJed HM3y4YeHHs] MpeaMeTa HampaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHHE OCHOB
XMMHYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, MPAKTHUYECKON
NESTENBbHOCTH YEJIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIEW H3y4YeHUs
IPEIMETA SABJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMHU LEISAMH W3YUYCHHS MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

o (opmupoBaHMEe CHCTEMBl XUMUYECKUX 3HAHUW KaK  Ba)KHEHUIIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIOYeBbIe TOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M IMOHMMAHUE CYIIHOCTU JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O03HAKOMIICHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX ISl NPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XUMHYECKUX SIBICHHM,
UMEIOIIUX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCEIHEBHOMN KU3HHU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIBHOCTHU, CBA3aHHBIX C HAOJIIOICHUEM U
OOBSICHEHHEM XUMHUYECKOIO0 OSKCIIEPUMEHTa, COOJIOJCHHUEM IpaBuIl
0e30MmacHOro 0OpalleHus ¢ BEIECTBAMHU.

Hapsay ¢ aTtum, conepkareiibHasi XapakTepUCTHKa LeJel U 3aa4 U3y4eHus
npeaMeTa B mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanus. CeroaHs B
NpernoJlaBaHu  XUMHH B OONbIIeHd  CTEMEeHH OTHAETCS  MPEANOYTEHUE
MPAKTUYECKONM KOMIIOHEHTE COJep>KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENIbHOW OpraHu3alliy, BJIaJCIOIIer0 He
HAa0OpOM 3HAHUN, a (PYHKIHOHAIBLHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMHA aKTUBHOTO TOJIYYCHHS 3HAHUN M NMPUMEHEHUS UX B PEATbHOU KU3HU
JUTSL pEeLICHUS] TPAKTUYECKUX 3a]1a4.

B cBsf3u Cc 3TUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JOMUHHUPYIOIIEe
3HaYeHUe MPUOOPETAIOT TaKKUE LIETU U 3a]]a4H, Kak:

ajantanus 00y4arolMXcsl K YCIOBHSM JTUHAMUYHO Pa3BHBAIOLIEIOCS MHUPA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYaIMSIX, CBA3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHECHUEM;

dbopMupoBaHHEe Yy OOYyYarolUMXCSl  KJIKOYEBBIX HABBIKOB  (KIIIOUYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE I Pa3IUYHBIX BHUIOB
JeSTENHHOCTU: PEIIeHUs Mpo0JeM, MOUCKa, aHaimu3a U o0paboTKu MH(OpMaIuHy,
HEOOXOJMMBIX JUIsl TPUOOPETEHUsS] ONbITa AESATENbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe I OLEHKH C MO3UIUI
HKOJIOTUUECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
MPOIIECCOB HA OPTaHU3M YE€JIOBEKa U IPUPOJAHYIO CPEy;



pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YUYarOIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIbHO MMPHUOOPETAaTh HOBBIC
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMH, UCIIOJIb30BATh
COBPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VIS TTOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOU MH(POPMAITUH XMMHUYECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCSI ACCOMMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TPOBEJIECHUU XHUMHYECKOTO
DKCIIEPUMCHTA;

BOCIIUTAaHHWE Yy oOOydJarommxcss yOEXKIEHHOCTH B TyMaHUCTHYECKOM
HAIMPABICHHOCTH XWMHH, €€ BAXXHOW POJM B PEIICHUH TIOOATBHBIX MPOoOJIeM
paIMOHAILHOTO MPUPOJIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OepexHOro
OTHONICHUS K TPHUPOAC M CBOEMY 3J0POBBIO, a TakKe MPHOOPETCHHUS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWW IS TIPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIIHUSIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM maHe cpenHero o0miero oOpa3oBaHUsA MpeaMeT «XUMUs
0a30BOTr0 YpOBHS BXOAHT B COCTaB MpeIMeTHOW obmacTu «EcTecTBeHHO-HAYYHBIE
IPEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
CpeaHero ooIero oopa3zoBanus, coctapiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B Henenro), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEPXAHME OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMMHUH

[Ipenqmer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHHUE, PAa3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpUs CTPOEHUS OPTraHUYECKUX
coenuuenuid A. M. bytieposa, e€ ocHOBHbIE Mo0KeHusA. CTpyKTypHbIE (POPMYJIBI
OpraHWYecKuX BemecTB. ['omonorus, wu3omepus. XHMHUYECKAas CBA3b B
OpPTraHWYECKUX COCTMHEHUAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenue o kiaccU(pUKalMu OpraHudyeckux BemiectB. HomeHkiarypa
OPraHMYECKUX COCIUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHMS
BAKHEHUIIINX NPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPALLICHUN:
O3HAKOMJIEHHE C oOpa3laMi OpraHMYeCKUX BEIIECTB M MaTepuHallaMd Ha HUX
OCHOBE, MOJICIUPOBAHME MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOIIOJEHUE WU
OMHUCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psia. Meran u 3TaH —
MpOCTEUIIne MPEJCTABUTENN AaJIKaHOB: (PU3MYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] U TOPEHHs), HAXOXXIEHUE B MPUPOJE, MOIyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PAN. DTUIEH U NPONHWIEH —
IpOCTeHIINe NPEACTABUTENN AaJKEHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTalMd, OKUCJIEHUA U
MOJINMEPHU3AIINH ), TOTyYEHUE U TPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u MerunOytaaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALlETUIICH
— TMPOCTEHIINIA TPEICTaBUTENb AQJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (pEaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
TrOpEeHus), NOJyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocra, crpoeHue, (pU3NYECKUE U XMMHMUYECKHE CBOMCTBA
(peakiuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJyYeHUE U NMpUMeHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2anN02eHUPOBANUsL U HUMPOBAHUS), NoONyYyeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKANUMA K
Pa3JIMYHBIM KJIaCCaM.

IIpuponHble HUCTOYHMKU YII€BOAOPOAOB. IIpupoaHblii ra3 W IOIYTHBIC
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUU, KaTaIMTUYECKUil), mnuposu3. IIpoayKTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yToJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHME C O0Opa3lamMu IUlacTMacc, KaydyKOB M PE3WHBI, KOJUIEKIHH
«Hedtb» u  «Yromb», MOJIETUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPON3BOAHBIX, TPOBEICHUE MPAKTUYECKON pabOThl: MONTyYEHHE STUIICHA
Y U3yYEHUE €T0 CBOMCTB.

Pacuérnble 3aauu.

Bblunciiends 1Mo YpaBHEHHIO XHMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM NMPOAYKTA PEAKUUU IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opranu4ecKue coeAMHEHUA

[IpenenbHblE OQHOATOMHBIE CIHUPTHL. MeETaHONI MW O3TaHOJN: CTPOCHHE,
bu3znyueckue M XMMHYECKHE CBOMCTBA (peakuMd C AaKTUBHBIMU METaJlJIaMH,
raJlor€HOBOJIOPOJaMH, TOpEHUE), NpUMEeHeHue. BoaopoaHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOIa U ATAaHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHbl€  CHOUPTBL. OTWICHIJIMKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3znueckue W XUMUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO LICIOYHBIMU
MeTallaMH, KaueCTBEHHas PEakUus Ha MHOTOAaTOMHBIE cnupThl). JleiicTBue Ha
OpraHu3M 4esoBeka. [I[puMenenne rmunepusa u STUICHTJIMKOIIS.

deHon: cTpoeHHE MOJIEKYNIbl, (QU3NYECKUE M XHUMHUYECKHE CBOWCTBA.
Toxcuunoctsh penona. [Ipumenenne Genona.

Anpneruapl U kKemowuwvl. DopManpleruj, auneTAIbAETUN: CTPOCHHUE,
(du3nuecKue W XMMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJIECHMS,
KaueCTBEHHBIE PEAKIINN ), IOJyYEHHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TpeliebHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U
YKCyCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHe W XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius dTepuuKaiim), MoxyyeHue u mpuMeHEHHeE.
CreapuHoBasi U OJIEMHOBAasg KUCJOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHCJOT. MblTa KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

CraoxHble >(QUpbl Kak TPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonoruyeckas

POJIb )KUPOB.



YrmeBogel:  cocTaB, KilacCH(pUKANMs ~ YIJAeBOAOB  (MOHO-, [U- H
nonrcaxapupl). ['roko3a — mpocTelnii MOHOCaXapwI: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKMEe W XMMHUYECKHE CBOMCTBAa (B3aUMOJCUCTBHE C
ruapokcuoMm meau(ll), oxucienne amMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKIEHUE B IMPUPOJIEC, MPUMEHEHUE,
ounonorunyeckas poiib. @orocunres. PpykTo3a Kak U30MeEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
HeUoNio3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHMs] BEIIECTB M HUX MPEBpalllCHUMN:
MpOBe/IcHHEe, HAONIOJICHHE W OIMHMCAHHWE JEMOHCTPAIIMOHHBIX OTMBITOB: TOPEHHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoMm Meau(Il)), MHOroaroMHbBIX CHUPTOB (B3aMMOJICHCTBHE TIJIMIIEPUHA C
ruapokcugom meau(1l)), anpaerunoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapokcuaom wmemu(Il), B3aumojelicTBUE Kpaxmalla C HOJIOM),
MPOBEICHNUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciiendss 1Mo ypaBHEHHIO XWMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOAYKTa PEAKIMU 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEILIECTB MM IPOIYKTOB PEAKLIUN).

A3oTcoaeprkanue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyeckue coeAuHeHus. duznueckue
U XMMHUYECKHUE CBOWCTBA aMUHOKHUCIOT (Ha MpUMepe TiuluHa). buonorumyeckoe
3HAYCHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHud. llepBuuHnas,
BTOpPHYHAS M TPETHUYHAsI CTPYKTypa OeiaKoB. XHWMHYECKHE CBOWCTBA OCIIKOB:
THJIPOJIN3, IEHATYPAIIHsl, KAYECTBEHHBIC PEAKIIMK HA OCJIKU.

DKCIepUMEHTAIbHBIE METOJIbI M3yYECHHS BEIIECTB W HX IIPEBpaIlCHUN:
HaAO0JII0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: A€HATypalus OEJIKOB MpHU
HArpEBaHWM, IIBETHBIC PEAKIIUU OCITKOB.

BbicokoMoJIeKyJIIpHBbIE COeIMHEHU S

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUA —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEBPAlCHUIN:
O3HaKOMJIEHHE C o0Opa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IlacTMacc,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anysa MeXIpeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHMYECKON XMMHH B
10 kyacce OCYLIECTBIIETCS YEpe3 HCIIOJIIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK W IOHITHUH, SBISIOIIUXCS CUCTEMHBIMU JUIS OTIAEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OO0111e eCTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIM (DaKT, rUnoTesa,
3aKOH, TE€OpHsl, aHAJIU3, CHUHTE3, KJacCUu(pUKalus, NEPUOJIUYHOCTb, HAOIIOIEHUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: wMmarepus, DJHEprus, Macca, aTroM, DJEKTPOH, MOJEKYyIa,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BELLECTBA, (PU3NUECKUE BEIUUYMHBI U €AMHUIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BellecTBa (OENKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO NUTaHUA,
MOIOLIUE CPEICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE ITPENapaThl, MaTEpPHUAIIbl U3
MCKYCCTBEHHbBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0s04YKa. DHEPreTuyecKre ypoBHH, MOJYPOBHH. ATOMHBIE opOuTan, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO OpOUTAIAM B aToMax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOHPUTypaLusi aTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOINYECKOTO 3aKOHA U I[leproanyeckon cuCTEMbI
xuMu4eckux sneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSl CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXXHBIX BEIIECTB IO TPYINaM H TEpUOJaM.
3HaYeHUE MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenune BemiecTBa. XUMHYECKAass CBSI3b. BHIBI XUMHYECKOW CBA3U
(kOBaJIeHTHAsl HEMOJSpHAas W IOJSpHAsl, WOHHASA, MeTajuindyeckas). MexaHU3MBbI
o0pa30BaHHA KOBAJIGHTHOM XWUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akienTopHeiil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHLHOCTS.
Crenenp okuciieHus. MIOHbI: KATHOHBI M AaHUOHBI.



BemectBa  MOJNEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTALNIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUNIMUYECKON PEIIETKU.

[TonsiTue o aucnepcHbix cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1011 BELIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. [eHeTudeckas CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKAIINX K Pa3JIMYHBIM KJIacCcaM.

Xumudeckas — peaknus.  Knaccudukanmss — XUMHYECKHUX — peakiuid B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TP XUMUUECKUX PEAKLIHSX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT pas3nudHbIx (pakTopoB. OOpaTuMBbIe
peakuuu. XuMHUYecKOoe paBHOBecHe. DakTOpbl, BIMUSIOIINE HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunuun Jlelllarense.

Onektpoautnyeckas auccouuanus. CUIIbHbIE U caadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IEIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUY.

DKCHEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMuueckux sneMmentoB [, .
MenzeneeBay, U3ydyeHUE MOJENIEH KPUCTAIMYECKUX PEIIETOK, HAOIIOJACHUE U
ONHMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3lIOKEHUE MEPOKCUIA
BOJIOPOJIa B MMPUCYTCTBUU KaTaau3aTopa, ONPEEIECHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIbIO YHHBEPCAIBHOIO HWHIUKATOpa, pEaKklUMH HOHHOTO OOMEHa),
MPOBEJICHNE MPAKTUUECKON paboThl «BiusHue pa3niuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIUM.

PacuérHble 3agaum.

Pacu€éTtel 1O ypaBHEHMSIM XHMMHUYECKHX pEakUuii, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IIOHATHS «MACCOBas
JIOJISI BELIECTBAY.

Heoprannyeckass xumust

Hemeramnel. Ilomoxkenne HemetaiuioB B llepuogumueckoil  cucreme
xumuueckux siemeHtoB JI. M. MenneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCJIOpOJIa, cephbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHMIIIUX HEMETAIOB (TajoreHOB, CEPhI, a30Ta,
docdhopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOCOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COETMHEHUN).

[IpuMeHeHnE Ba)XHEUIIMX HEMETAIIOB U UX COEUHEHH.



Merannsl. [lonoxenne meramioB B Ilepuonnueckon crucreMe XMMHUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
aToMOB MeTtajuioB. O6mme usnyeckue cBoicTBa MeTamuioB. CIiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSJI HANIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAJUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, aTlOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OO6mue crmocoObl MoMydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
M3YUYCHHE KOJUIEKIMU «MeTamibl U CIUIaBbD», 00pa3l0B HEMETAJUIOB, pEIICHUE
OKCIIEPUMEHTATIBHBIX 3a7a4, HAOJIOJIEHWE U OINHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH]IA ATIOMUHUS C PACTBOpaAMU
KHUCIIOT U IeJ04Yel, KaYeCTBEHHBIE PEeaKI[Mu Ha KATUOHBI METAJUIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
13 BEILIECTB UMEET MPUMECH.

XuMus U KU3Hb

Ponp xuMun B 00€Cr€YEHUU SKOJIOTUYECKOM, SHEPreTUUECKON U MHUILEBOU
0e30macHOCTH, Pa3BUTHH MEAHWIHHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss o0 OOMIMX HAYYHBIX MPHUHIUIIAX TPOMBIILICHHOTO
MOJTYYECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpPE BEIIECTB M MATEPUATIOB: BAXHEUIIUE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKUIHOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEepaMHKa,
Marepuanbl s JIEKTPOHUKHA, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MHUHEPaJIbHbIC
yaoOpeHus.

XuMHSIT U 3I0POBBE YEJIOBEKA: IMPABWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia 0€30MaCHOr0 MCIOIb30BaHUs MPENapaToB OBITOBOM XHUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanuss ~ MeXOpeAMETHBIX  CBA3€H TNpU  U3YYCHUH  OOmed
HEOpPraHU4YeCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 UCIOJIb30BAHUE KAK
OOILIMX €CTECTBEHHO-HAYYHBIX TOHSTUH, TAaK MW TMOHSITUH, SBISIOIIUXCS
CUCTEMHBIMH JUJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmMe eCTEeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4HBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiaccuPuKaius, MepUOJUYHOCTh, HAOIIOJICHUE,
JKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YJHEPIHsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEUIeCTBa, (PM3NYECKHE BETUYMHBI M €IUHHIIBI UX
U3MEPEHHsI, CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHBIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILUIUBO,
PECypCHI.

TexHomorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METaLTyprusi, POU3BOICTBO
CTPOUTENBHBIX MAaTEpPHANIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, MHUIIEBAs
IPOMBILUIEHHOCTh,  (papMalleBTUYECKass  IPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKUX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHAaJIOB,
AIIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS
oOy4YarolmuUMHUCsl TporpaMM CpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMEeTHbIM M MOpeaAMeTHhIM). HaydHo-MeToauueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SBJISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHCTEMHO-JACITEILHOCTHBIM TIOAXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
o011ero oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAaHHE OOYYAIONTUMHUCS POCCHHCKONW TIpakKTaHCKOW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOONPEIEIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W MCTOPUUYECKHUX TPAJAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh MU CIIOCOOHOCTH OOYyYalolUuXcs PYyKOBOJICTBOBAaTbCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yCTAHOBKaMU, MPUCYIIMMH ILEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YK€e MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYpPbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE MIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS IpeaMera «XHUMHS» JOCTHTAITCA B
€AMHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJIeaJjaMUd POCCUMCKOIO TPa)KJAaHCKOro OOLIECTBA, NMPUHATHIMU B OOIIECTBE
HOpMaMKU W  TpaBWIAMH  TIOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  MpoIleccaM
CaMOIIO3HAHMS, CaMOpAa3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTH
o0y4Jaromuxcs.

JIuyHOCTHBIE pE3yibTaThl OCBOEHUS MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIHLHON ¥ TMPAKTHYECCKOW JEATEITHLHOCTH
OOyJaroIuXCs M0 peaju3aliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpa’KaaHCKOr0 BOCIMTAHUA:

OCO3HAHUS 00YUYAIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBAKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax MW MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJUJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATEIBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUU YUYEOHBIX M TO3HABATEJBHBIX 3a7ay, BBHINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY MU
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbBIX BUJOB YUEOHOU AESTENbHOCTH;

2) IaTPHOTHUYECKOIr0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIHIO
OTE€YECTBEHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTrO, YTO JOCTH)KEHHSI HAyKH €CTh pPe3yJbTaT
JUINTENbHBIX ~ HAONIONEHUHM, KpPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECAa W II03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHUM U IOCIEIYHOLIEM
aHanM3e MH(OpPMAIMU O MEPEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPAaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MIOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJIEHUE M IOCTYIKHM CBOUX TOBAapHILEH C
NO3ULNKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE ITOCIEICTBHM I3THUX
MOCTYIIKOB;

4) gpopMupoBaHNs KyJbTYPbI 310POBbSI:

NOHMMaHHUs IEHHOCTEH 370poBOro W 0Oe30macHOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOMIO/IeHUsT TpaBui Oe€30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM MPaBWI HHIWBHUIYAJIbHOTO M  KOJJIEKTHUBHOTO
0€e3011acHOro MOBEJCHUS B CUTYAIUsX, YTPOKAIOIIUX 3/JOPOBBIO U JKU3HHU JIIOJIEH;

OCO3HAHMS TOCHEACTBUN W HENPUSATHS BPEAHBIX MPUBBIYEK (YHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIBCKON
NEeSTENIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUYECKOM M  JOpyrux BUAax
NEeSTEeNbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTU€ B PEIICHUHM NPAKTUYECKUX 3a]ay
COLIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJbI);



WHTEpeca K MPAKTUICCKOMY M3YUEHHUIO0 MPOGECCUil Pa3IMdHOro pojia, B TOM
YKCJI€ HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBAXKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY MHAMBUIYAJIbHON TpPaeKTOPUHU
oOpa3zoBanus, Oyaymiedl mpodeccun M peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
oTpeOHOCTEH 00ITIeCTBA;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS:

HKOJIOTHUYECKHU 1I€JI€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOJAE, KaK HCTOYHHUKY
CYILLIECTBOBaHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTUYECKUX TMPOOJIeM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MIPUPOIHON U COLMATIBHOW CPEIbI;

OCO3HAHHMS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH  JUIS
pEIIeHUs BOPOCOB PAIlMOHAILHOIO MPUPOAOTOIb30BAHNUS;

AKTUBHOTO HENPUATHS JIEUCTBUM, NPUHOCIIIMX BPEHd OKPYKaAOUIEH
MPUPOIHON Ccpelle, YMEHHsSI MPOTHO3UPOBATh HEOIArONMPUSITHBIE IKOJIOTHYECKHUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIaTh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOTO0 MBIIIICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTIbITA NEeSATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAIbHOU
MPAKTUKE, CIOCOOHOCTH U yMEHUS AaKTUBHO NIPOTHUBOCTOSTH HJICOJOTHUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUS CHeNU(PUKA XUMHUM KaK HAyKH, OCO3HaHUS €€ poid B
GbopMHpPOBAaHUN PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JIaHWU IIEJIOCTHOTO
MpejCTaBiIeHUs] 00 OKpY’KalollleM MUpEe KaK O €IWHCTBE MPUPOJIBl U UYeJOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peUIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYMUMOCTH XUMHHU JJISI  COBPEMEHHOM
UBWIM3ALMK: B €€ TYMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOM poOJIM B
CO3/IJaHUU HOBOW 0a3bl MaTepUAIbHON KYJIBTYPBI, PEIICHUU TJI00ATBHBIX MPOoOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, NMUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIIMHBI, OOECIICUEHUHU YCIOBUMN
YCHENIHOTO TPyAa U OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh



MOJTy9aeMbIe 3HAHWS NI aHAIM3a U OOBSICHEHUS SBICHUN OKPY’KAIOIIETO MHUpA U
MPOUCXOMSAIINX B HEM U3MEHEHUI, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCA JaHHBIX C IEJbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOJIb30BaTh XUMHUYECKHUE 3HAHUS JUIs
penieHus MpoOJIeM B pealbHBIX KU3HCHHBIX CUTYAITUSX;

WHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKOM NeATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWUH 110 XUMHU B
COOTBETCTBHH C KU3HCHHBIMU ITOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3nudHbIX cepax mpodeccruoHambHOM
NeSTETHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSCHUS y4eOHOTO TpeaMera «XuMus» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIC  JUIS  (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYYaAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPIHs, SBICHUE,
Ipoliecc, CUCTeMa, Hay4YHbIH (paKT, MPUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCICAOBaHNE, HAOIIOICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHE);

yHUBEpCaIbHbIC YUCOHBIC NeHCTBHs (TO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISITUBHBIE), oOecreunBaroue (opmupoBaHue (yHKIMOHATIBHOM
IPaMOTHOCTH M COIIMAJIbHOM KOMIIETEHIIUU 00YyYarOINXCs;
CIIOCOOHOCTH oOyuaromxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JEUCTBUSA B IIO3HABATEIIBHOW U COLMAIIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yiabTaThl OTPAXalT OBJAJCHHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMAU U  PETYyJSSTUBHBIMU
JICUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEIbLHBIMU
AEeMCTBUAMMU:

1) 6a30Bble JJOrMYeCKUe JeiiCTBHS:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsIEeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpEeNeNATh 1eNn JACATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWI MNPHUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICJIATh XApaKTEPHBIC MPU3HAKU TMOHSATUM U YCTAaHABIMBATh UX B3aUMOCBSI3b,



WCIIOJI30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIsl OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJI KJIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKLINM;

YCTaHABJIMBAaTh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUH), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCEe MO3HAHMS, UCTIONb3YEMbIe B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOCIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (opMyJia, ypaBHEHHE XHMHYECCKOMN
peaKkIuyu — MpU PEHICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W NPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIaJIECTh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUSI BELIECTB U XUMHYECKHUX
pEeaKLHnii;

bopMyIMpOBATH 1EJH U 33J1a4l UCCIICIOBAHUS, UCTIOIb30BaTh TOCTABJICHHbIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HHCTPYMEHTA
MMO3HAHUS W OCHOBBI JJIT (POPMHPOBAHMS THIIOTE3BI 110 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJIETh HAaBBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJI0M
mporiecca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro Pe3ynbTar, (OpMyIHpPOBATH
0000I11IeHUSI U BBIBOJIBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOCIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKOM HCCIEIOBATENbCKOM W MPOEKTHOM
JEATeNIbHOCTU, TPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, NPUMEHEHUIO Pa3IU4YHbIX
METOJ0B MO3HAHMSI.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX HHPoOpManuu (HaAy4dHO-
NONyJisipHast JIUTepaTypa XUMHUUYECKOTO COJIEpXaHUs, CIPABOYHBIE MMOCOOUS,
pecypcel MHTEpHETa), aHaTM3upoOBaTh WH(POPMAIIMIO PA3IUYHBIX BUAOB U (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



bOpMyIMpPOBATh 3aMpPOCHl U MPUMEHSATH PA3TUYHBIE METOIbI MPU TIOUCKE U
orbope wmHpOpPMAIMKA, HEOOXOAUMON IS BBINIOJTHEHUS YyYEOHBIX 3aja4
OTPEENIEHHOTO THUIIA;

npUOOpETaTh OMBIT KCHOJIB30BAHKUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3IUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSAITETTLHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMY  TPEACTABICHHUS
uHdopmaImu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA A3BIK B KadyecTBE CpeAcTBa Npu padoTe C
XUMUYECKOM uH(poOpMaleil: NpPUMEHATh MEXIpeAMEeTHbIe ((dusudyeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (pOpMYJIbl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

WCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHUMBOJUYECKHE CpECTBA
HATJISTHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J1€HCTBUSAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIAaeMOU TeMbI B XOJ€ 1ajora u/uin
JTUCKYCCHHW, BBICKa3bIBaTh  HWACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEIHHO BBITIOJTHEHHSI TIPE/ITIOKEHHON 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIlMEH pe3yJIbTaTOB IMO3HABATEIBHON JIESITEIbHOCTH,
TIOJIYYCHHBIX CAaMOCTOSTEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJTHECHUHN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYCCKOW PabOThI 1O MCCIICOBAHUIO CBOWCTB
W3y4aeMbIX BEIIECTB, pean3allid y9eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEAEHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXIeHHSI © 0OMEHA MHEHUSIMHU.

OBj1ajieHHe YHUBEPCAJIbHBIMH PEeryJISSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATENIbHYIO
NEeSATENBHOCTh, OMpenensis e€ Ienu W 3aJadyd, KOHTPOJHMPOBATH W 1O Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEAJaraéMblii ajlropuT™M JACUCTBUM Mpu
BBITIOJIHEHUU YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambosee
3G (EKTUBHBIN CIOCO0 HMX pEHICHHS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOSH JEATEILHOCTH Ha OCHOBE CaMOaHAM3a
¥ CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOPMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHH B TIO3HAHWM SIBICHUI



npuponbl, B  (OPMHPOBAHMM MBIIUICHUS ¢ KyJbTypbl JHYHOCTH, €€
(GYHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pEIICHUs TPAKTUYECKUX 3a]1a4
U JKOJOrM4eCKH OOOCHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3JI0POBBIO M NPUPOAHOMN
cpene;

BJIAJICHNE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolllMe TMOHATHUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIA, BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHasi (opmyina (pa3BEépHyTass U COKpaul€HHAs), MOJb, MOJISpHas
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBbIA cKener, (yHKIHOHAIbHAs TpyIIa,
paguKall, U30MEpHUsl, N30MEPBI, TOMOJIOTHYECKUN Psil, TOMOJIOTH, YIJIEBOAOPOMbI,
KHCJIOPOJ M a30TCOAEpKalIUe COCIMHEHUS, MOHOMED, IIOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannyeckux BemectB A. M. byTriepoBa, 3aKk0OH COXpaHEHMsI Macchl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN S3BIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXane B OCHOBE NOHMMAHHS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SBJICHUH, (PAKTOJOTHYECKHE CBEIECHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYCHHH U
0€3011acHOM HCIOJb30BaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOM JAEATEIbHOCTU YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHITHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, WCIIOJIb30BaTh COOTBETCTBYIOIIME ITOHATHS NPH
ONMCAHUHU COCTaBa, CTPOCHHUs U MPEBPAILCHUN OPTaHUYECKUX COCTUHEHU;

C()OpMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
(GopMya OpraHMYECKMX BEIIECTB UM ypPaBHEHUH XHMHYECKHUX PpPEaKLUH,
W3TOTaBJIMBATh MOJEIN MOJIEKYJ OPTaHMYECKMX BEUIECTB JUIA WUIIOCTPALUU HX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJIEKHOCTh H3YyUEHHBIX
OpraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoeAuHEHUN (yrieBOJOpPOAbl, KHUCIOPOI M a30TCOAEpKalue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUSA 110
cuctematnueckoii HomeHknatype (IUPAC), a Takke mpuUBOIUTH TPUBUAIBHBIC
HA3BaHUS OT/AEJbHBIX OPraHUYECKUX BEIHIECTB (ITHJICH, MPOMHIIECH, alleTHUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (hopMalbIeru, alueTaablIerul, MypaBbUHas
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAs KACIIOTA, CTEAPUHOBAS KUCIIOTA, TJIFOKO34,
bpykTO3a, KpaxmMas, LeTi0103a, TIUIINH);

C(OPMUPOBAHHOCTh yMEHMSI ONPENCNATh BUIbl XMMHYECKOM CBSI3U B
OpPraHUYECKUX COEAMHEHUAX (OJMHAPHbBIEC U KPATHBIE);



c(hOPMHPOBAHHOCTh yMEHUS TPUMEHATH TIOJOKECHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bBytiepoBa aiis o0bsACHEHHs] 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkre M XUMHUYECKHE CBOMCTBA TUIMHUYHBIX MPEACTABUTENICH Ppa3IMUHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ITWJIEH, MPOMUJIEH, alleTUJIEH,
Oyramuen-1,3, mermnOyramuen-1,3, OSH30J, METAaHOJ, 3TAaHOJ, ITHUJICHIJIMKOJb,
IJIMLIEPUH, (EHOJ, aleTalbIeruja, MypaBbuHasi M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, IeJUTI0103a, AMUHOYKCYCHAsl KUCII0Ta), WILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUNA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
CoIpbsi (HepTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TIepepadOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOPMUPOBAHHOCTb YMEHUM MPOBOAUTH BBIYHCICHUS 1O XUMHUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJWYECTBA HMCXOJHOTO BEIIECTBA WM TPOTYKTa
peakiuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEaAKIUH);

c(hOpMUPOBAHHOCTh YMEHHMM BJIaJ€Th CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJ[aX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJIb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAaHHS ISl TOPUHATHS PELICHHN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

chOpMHUPOBAHHOCTh YMEHHI COOJIO/IaTh TIPaBUIIa MOIH30BAHUS XUMUIECKOM
MOCYy/I0l U JTa0OpaTOPHBIM OOOpPYJOBaHUMEM, a TAKXKE IpaBHiIa OOpalleHus: ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUHN IIJITAHUPOBATh U BBIMOJHATH XUMHUYECKUU
HKCHEPUMEHT (IIPEBPALIEHUS] OPraHUYECKUX BEIIECTB MPU HArPEBAHUH, MIOJIyYEHHUE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHaTypanus OCJIKOB TMpPH HarpeBaHUH, I[BETHBIC PEaKIuu OEIKOB) B
COOTBETCTBUM C TIpaBUJAMHU TEXHHUKHA O€30MacHOCTH TIpU OOpaIllleHUH C
BEIIECTBAMU U JIaDOPaTOPHBIM OO0OpPYJOBAaHHUEM, TMPEACTABISATh PE3YyJbTAThl
XUMHUYECKOTO 3KCIepUMEHTa B (OpME 3aluCH YpPaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUUECKYIO
uH(pOpMAIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, HTEpHET U ApyTHX);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMATh  MpaBWja  JKOJOTHUECKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY M TPYJIOBOM JACATEIRHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3J0POBbSI U OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JICHMCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MOHUMasi cMmbicha mokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUS W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBUS HA OPraHu3M
YEeJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIICCTB U
XAMHUYECKUX SIBJICHUM;

JUIS  CIICTBIX M CIIA0OBHIAAIIMX OOYYaroIMXCS: YMEHHE HMCIOJIb30BaTh
penbeHO-TOYCUHYIO cucTeMy obo3HadeHuil JI. bpaitnsg mis 3anmmcu XUMHUYECKHX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeopraHudeckas
XAMUS» OTPa)KaroT:

c(hOPMUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOLICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHUMHU B TO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEUISHUs MPAKTUYECKUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMON  XMMHWYECKHUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAraloIue TMOHATHSA (XUMHYECKUU 3JIEMEHT, aToM, HM30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBIA O00BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIIATEIBHOCTh, CTEIIEHb OKHCIICHUS, XUMHUYECKasl CBS3b
(KoBaJIEeHTHAs1, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS ), KpUCTAJUIMYECKAs PEIIETKa,
TUMNBl ~ XUMHUYECKUX  PEAKLMH, PacTBOp, DJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
ANEKTPOJUTUYECKAST JIUCCOLUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM pEeaKIMH, XUMHYECKOE PABHOBECHE);TCOPHUU U 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKON Auccorumanuu, nepuoandeckuii 3akoH JI. M. MeHnneneena,
3aKOH COXPaHEHHUS MACChl BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPALCHUS SHEPTUU
NpU XUMHUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHH, (PAKTOJIOTMUYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30IMaCHOM HCIOJb30BAaHUH BAXKHEHIIIMX HEOPTaHMIECKUX
BEILIECTB B OBITY U NMPAKTUYCCKON JEATCIbHOCTH YEJIOBEKa;



c(OpMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpHbIE MPU3HAKH TOHATHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA IIPU
ONMCAHUY HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJIb30BAaTh XUMHYECKYI0 CHMBOJIUKY IS
cocTtaBlieHUss (GOpMyJ BELIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cucrtematnueckyto HoMeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAECIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid TIa3, YIVIEKUCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETAlIEHAsI U3BECTb, IUTHEBAs COJA, IUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OINpPEAENATh BaJCHTHOCTh U CTENEHb OKUCICHHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBaJE€HTHAs, MOHHAs, METAJUINYECKasl, BOJOPOAHAs) B COEAUHEHUAX, THII
KPUCTAJUINYECKON PEIIETKM KOHKPETHOrO BEIllecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAasA, METAJUIMUECKast), XapaKTep Cpeibl B BOJHBIX pACTBOPAaX HEOPraHMUECKUX
COCIUHCHUM,

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OIpeneiaeHHOMY KIacCy/TpyIine
COEIMHEHUH (IIPOCTBIE BEIECTBA — METAJUIBl U HEMETAJIIbI, OKCHJIBI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOIUYECKOr0o 3akoHa /I,
W. MenpaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIONIYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ileprnonnyueckoil CUCTEMBI
xuMuueckux anemeHToB JI. M. Menneneesa, ucnosb3ys NOHATHA «S-, p-, d-
DIIEKTPOHHBIE opouTanmny, «QHEPreTUYECKUe YPOBHU», OOBSICHSTD
3aKOHOMEPHOCTH W3MEHEHMS CBOMCTB XMMHMYECKHUX DJIEMEHTOB U MX COCAMHEHUU
110 repuojaam u rpynnam llepuoanueckon cucteMbl XUMHUECKUX dieMeHToB [[. 1.
Menneneena;

c(hOpMUPOBAHHOCTh yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMHYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILIECTBAMH C MOMOULIBIO YPABHEHU COOTBETCTBYOIIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIAaCCU(UUIHUPOBATH XMUMHYECKUE DPEAKIUU IO
pa3IUMYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrolldX BEIIECTB, TEIJIOBOMY
s PexTy peaknuu, U3MEHCHHIO CTCIICHEH OKHMCIICHHS 3JIECMEHTOB, OOpPaTUMOCTH
pEeaKIMy, y4aCTHIO KaTaau3aropa);

c(OpPMHUPOBAHHOCTh YMEHUW COCTABIISITH YPaBHEHHUS DPEAKIUN pPa3IHUHBIX
THUIIOB, MOJHBIE U COKPAIIEHHbIE YPABHEHHS PEaKLIMii HOHHOTO 0OMEHa, YUYUThIBas
YCJOBHS, IIPX KOTOPBIX ATU PEAKLIMU UAYT 0 KOHILIA;



chOpPMHPOBAHHOCTh yMEHUW TPOBOJUTH PEAKIMH, TOITBEPKIAIOIIHIE
KAUEeCTBEHHBI COCTAB pPa3JWYHBIX HEOPTraHUYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAX HEOPraHUUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTb YMEHHMH  pPACKpPbhIBATh CYIIHOCTh  OKHUCJIHUTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUA TOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHITH 3aBUCIMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3zaeictsus (mpuniuin Jlelllatensbe);

chOpMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE TIPOIECCHI,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsSI CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH IPEACTABICHUM 00 OOMIMX HAy4YHBIX NPHHIUIIAX U
HKOJIOTUUECKUX MTPoOIeMax XMMUUECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
MIPU XUMUYECKUX PEaKIIMIX, MACChl BEIIeCTBA UM 00BhEMA ra30B IO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O00BEMY OJIHOTO M3 YYACTBYIOIIMX B pEaKIuu
BEILIECTB, TEIJIOBOTO 3(¢deKTa peakimi Ha OCHOBE 3aKOHOB COXPAaHEHMS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIOIaTh TPaBUIIa MOJIH30BAHUS XHMHUYECKOM
MOCY/JIOM MU J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXKe IIpaBHJIa OOpalIeHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OTBITOB;

chOpMHUPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJHATh XUMHYCCKHIM
AKCHEPUMEHT (pa3yioKEHUE MEepOKCHAa BOJAOPOJAa B MPUCYTCTBUU KaTaau3aTropa,
ONpENIENICHUE Cpelbl PacTBOPOB BEIIECTB C MOMOIIBI)  YHHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIluw,
peakluud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdaT-, kKapOoHAT- U
XJIOPU/I-AaHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANbHBIX 3aJa4d MO
teMam «Mertamnb» u «HeMmeranne») B COOTBETCTBHM C MpPaBHIAMH TEXHHUKHU
0€30macHOCTU TIpU OOpaIlleHUH ¢ BEIIECTBAMU U Ja0OPaTOPHBIM 000PY/I0BAHHEM,
MPEACTaBIATh PE3yJbTaThl XMUMHYECKOrO OJKCIEepuMeHTa B (opMe 3amucu
YpPaBHEHHI COOTBETCTBYIOIIUX pPEaKiuil U (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTHUYECKU AHAIM3UPOBATH XHWMHUUYECKYIO
uHpopMaIMIo, TMOJy4aeMyl W3 pa3HbIX MCTOYHHUKOB (CpPEICTBAa MacCOBOM
KOMMYHUKaIK, HTEepHET U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMATh  MpaBWja  JKOJOTHUECKH
1eaecoo0pa3Horo MOBEJACHUS B OBITY W TPYJAOBOM JACATEILHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3J0POBbSI U OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBUS HA KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mnpumepax CrnocoObl YMEHBIICHUS U
MpeAOTBPAICHUSI UX BPEHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUI 00YYarOIIUXCS ¢ OrpaHWYSHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMCHHE
NPUMEHSITh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX II03HAHHUS BEIIECTB U
XUMHYECKUX SBIICHUH;

JUISL CIIETBIX M CIa0OBUASIIMX OOYYaroIMXCS: YMEHHE MCIO0JIb30BaTh
penbeHO-TOYCUHYI0 cucTeMy obo3HadeHuit JI. bpaitnsg mis 3anmmcu XUMHUYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
N KosnnyecrBouacos
°
HanmeHoBaHMepa3aeoB U
n/ Bcer KonTtpoubHabiepador
TeMIIPOTrPaAMMBbI
0 bl

Pa3nea 1.TeopeTuyeckue 0CHOBBI OPraHU4eCKOM XUMHH

[IpenmeT oprannueckon
xumuu. Teopus cTpoeHust

11 OpPraHMYECKHUX COEAMHEHHI A. 3
M. bytneposa
Hroronopasaeny 3
Paznen 2.YraeBogopoanbt
)1 [IpenenbHBICYTIIEBOIOPOIBI — )
AJIKaHbI
Henpenenbubie
2.2 YIJIEBOAOPO/IbI: ATKEHBI, 6
aJIKaIUCHBI, aJTKUHBI
23 ApOoMaTHYECKUEYTIIEBOIOPOT )
bl
[IpupoiHBIE HICTOYHUKHU
2.4 YTJIEBOJOPOOB U UX 3 1
nepepaboTka
Hroronopasaeny 13

Pasnen 3.KucaopoacoaepxamueopranuyecknecoeIMHEHUs

IIpakTH4yeckuepadoT
bl

DJICKTPOHHBIE
(uudgposrbIe)
o0pa3oBaTebHbIEpeCypC
bl

Jat



3.1 Cnuptsl. ®enon 3

Anpneruapl. KapOoHOBBIS

3.2 7
KUCTOThI. ClOXKHBIE dPUPBI
3.3 VYrieBoibt 3
Uroronopaszneny 13

Pa3znen 4.A30Tconep:kanueopranudecKuecoeIMHeHu sl

4.1 MPOMEKYyTOUHasIaTTeCTAIUS 1
49 AMuUHBI. AMHUHOKHCITOTHI. )
' Benku
Hroronopasaeny 3

Paspnen 5.BbicokoMOJIeKy ISIpHbIECOEIMHEHUA

51 ITnactmaccel. Kayayku. 5
) Bonokna

Uroronopaszneny 2

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34



11 KITACC

KoanyecTBouacoB
Ne HaumeHoBaHuepasieioB U

n/m TeMIpPorpamMmbl Bcero  KoHTpoJbHBIEPaOOTHI

Pa3nen 1.TeopeTnueckneoCHOBBIXUMHH

CrpoeHue aTOMOB.
[Iepuonnueckuii 3aK0H U
1.1 Ilepuoaunueckast cucrtema 3
XHMHUYECKUX dJIeMEHTOR /1.
N. Menneneesa

12 CrpoeHueBeniecTna. 4
) MHoroo0pa3ueBeniecTn
1.3 XUMUYECKUEPEAKITUU 6 1
Hroronopasaeny 13
Pa3nea 2.Heopranuyeckasixumusi
2.1 Merasisl
2.2 Hewmerannsl 9 1
)3 CBsI3b HEOPTAaHUYECKUX U )
' OpraHUYECKUX BELIECTB
Hroronopaszneny 17
Pa3nen 3.Xumus u :Xnu3HbL
3.1 [IpomexxyTouHasiaTTecTanus 1 1
3.2 XUMHS ¥ )KU3Hb 3 0

Hroronopaszaeny 4

IIpakTnyecknepadoTHI

DJIeKTPOHHbIE

(uudgposbie)
o0pa3oBaTebHbIEPECYPCHI

JaTta



OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34






IHOYPOYHOE INTAHUPOBAHMUE

10 KVIACC
Ne

u/ Temaypoka
n

IIpenmeT oprannueckon
XUMUH, €
BO3HUKHOBEHHE, Pa3BUTHE
Y 3HA4YEHUE

Teopust ctpoeHus
OpPraHUYECKUX
coequHeHu A. M.
bytneposa, €€ 0CHOBHBIE
IIOJIOKEHUS

[IpencraBnenue o
Kiaccuukanum
OPTraHUYECKHUX BEIIECTB.
Howmenxkiarypa
(cucTemaTuveckas) u
TPUBHUAJIbHBIE HA3BAHUS
OPraHUYECKHUX BEIIECTB
AJKaHBI: cOCTaB U
CTpOEHUE,
TOMOJIOTUYECKUI PSIT
MeraH u 3TaH —
MIPOCTENIINE

KoanuyecTBouacos

Bce
ro

KoHnTpoibHbIep
a0oThI

IIpakTHyeckuep
a0oThI

HJarausyy
eHHA

DJIeKTpOoHHBbIenuGpoBbBICcOOpa3oBaTEI
bHbIEPeCypPChI

https://academy-
content.myschool.edu.ru/lesson/a9f3d191-5ele-
4e24-ac02-efb16fa49f6a

https://academy-
content.myschool.edu.ru/lesson/c935a58c-ab0e-
4c59-9dcf-20517ae4b52e



https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e

10

11

12

13

MPEACTAaBUTCIIN AJIKAHOB

AJKEHBI: cOCTaB U
CTPOCHUCE, CBOMCTBaA

OTUJIEH U MIPONUIEH —
pocTenme
IPEJICTAaBUTENIN ATKEHOB

[IpakTuyeckas pabora Ne
1. «Iloxyuyenue sTuneHa u
W3YYEHHUE €r0 CBONCTBY

Ankanuensl. bytaauen-
1,3 u metunOyTanuen-1,3.
[Tonyuenue
CHHTETUYECKOT0 KayuyKa
U PE3UHBI

AJTKUHBL: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUU PS/I.
AueruieHn —
IPOCTEUIINUTIPECTABUTE
JHAJIKUHOB

Brraucnenus no
YPaBHEHUIO XUMHUYECKOU
peakuuu

ApeHbl: OEH3011 ¥ TOITYOIL.
TOKCUYHOCTH apEHOB
I'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB,
NpUHAAJIeKAIUX K
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15

16

17

18

19

20

PAa3JINIHBIM KJIaCCaM

[pupoIHbIC HCTOUHUKH
yIJIEBOIOPOIOB:
NPUPOHBIN ra3 u

MOy THBIC HE(TSIHBIC
ras3bl, He(pTh ¥ MPOIYKTHI
e€ mepepaboTKu

[TpupoaHbIC HCTOYHHUKH
yTJIE€BOAOPOAOB:
MPUPOJIHBIN ra3 u

HOITy THBIE HE(TSIHbIE
ras3bl, HepTh ¥ MPOIYKTHI
e€ mepepaboTKn

KonTponpHas pabora mo
pazzieny «YTJIeBOJIOPOIbD

[IpenenvHbie
OJITHOATOMHBIE CITHPTHI:
METAHOJI U DTaHOJI.
Bonoponnascssise

MHOroaroMHbl€ CIIUPTHI:
STUJIEHTJIUKOIb U
JIMLEPUH

DeHOM: CTpOEHUE
MOJIEKYJIbl, PU3NYECKUE U
XHMHYECKHE CBOMCTBA,
MIPUMEHEHNE

Anbneruanr:
dopmanbaerua u
aneTaiapaerng. AeTod
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25

26

27

28

OnHOOCHOBHBIE
npeenbHble KapOOHOBBIE
KHCJIOTBI: MypaBbHHAS U
yYKCYyCHast

[IpakTuueckas padora No
2. «CBoiicTBa pacTBopa
YKCYCHOM KHUCIJIOTBD»

CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI, KaK
MPEICTABUTENN BBICIIIUX
KapOOHOBBIX KUCIIOT

MpU1a KaK COJIY BBICIIINX
KapOOHOBBIX KHUCIIOT, UX
MoIoIIee AeHICTBUE

CrnosxHble 3(pUpbl Kak
IPOM3BOJIHBIE
KapOOHOBBIX KHCIIOT.
I'maponu3cnoxHbIX3UpPO
B

Kupsr: runponus,
pUMEHEHHE,
Ouosiornyeckas poib
KUPOB

YTneBoasl: coCcTas,
Kiaccudukanus.
Baxwuerimue
IpeCTaBUTEINN: TII0KO03a,
dpykTo3a, caxaposa

Kpaxman u nemionosa



29

30

31

32

33

34

KaK PUPOHbIE
HOJIUMEPBI

KonrposbHas pabora no
paszzneiy
«Kucnopoaconepxkamue
OpraHMYEeCcKHe
COCJIMHEHUS

AMWHBI: METUJIAMHH U
AHUJINH

AMHHOKHCIOTBI KaK
am(poTepHbIe
OpTraHUYECKHE
COEIMHEHMS, UX
OMOJIOrMYECKOE 3HAUCHHE.
IlenTuabl

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

OCHOBHBIE TTOHATHSA
XAMHUHA
BBICOKOMOJICKYJIIPHBIX
COEeIMHEHUN

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHU.
[1nacTmaccel, KayuyKH,
BOJIOKHA



OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME



11 KITACC

Ne

n/
n

Temaypoxka

XHUMUYECKUH AJIIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(UTYypaIus aToMOB

[Tepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XHMHUYECKHUX dJIeMEHTOB /1.
H. MenaeneenBa, uxX CBS3b C
COBPEMEHHOI Teopueit
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB B
HX COSIMHECHUH 110
rpyIIaM 1 NepruoiaM.
3HavYeHHE NePUOIUIECKOTO
3aKOHA U CUCTEMEI
XAMHUYECKHX DJICMCHTOB
.. Menneneena B
pPa3BUTHH HAYKH

Crpoenue BemiecTna.
XnuMudeckas CBSI3b, €&
BUABI; MECXaHU3MbI
00pa3oBaHMs KOBAJICHTHOM

KoanuecTBouacoB

Bce  KonTpoJubHbIep
ro a0doThI

IIpakTH4eckue
padoThI

HJarausyy
eHHuA

JuieKTpoHHbIenuGpoBBICOOpa3oBaTe
JIbHBIEpeCypChl



cBA3U. BonoponHascBsa3b

BanentnocTs.
DNEeKTPOOTPULIATEITLHOCTD.
CreneHb OKHUCIICHMS.
BemectBa mosiekyisspHOTro
Y HEMOJIEKYJIIPHOTO
CTpOCHUS

[TonsTHE O TUCTIEPCHBIX
cucreMax. MlcTuHHBIE B
KOJUIOUJIHBIE PACTBOPBIL.
MaccoBas 101 BEIeCTBA B
pacTBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHUYECKUX
coequHeHni. I 'eHeTmueckas
CBSI3b HEOPTaHUYECKHIX
BEIECTB, Pa3IMYHbIX
KJIACCOB

Knaccudukanus
XUMHUYECKHUX PEAKIUH B
HEOPraHUYECKON 1
OpraHNYeCKOM XUMHH.
3aKOH COXpPaHEHUSI MACCHI
BEILIECTB; 3aKOH
COXpaHEHUs U
MIpEBpAIICHUS SHEPTUU TTPU
XUMUYECKUX PEAKIUAX

CKopoCTh peakiuu.
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11
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13

14

OOpaTumbie peaKITum.
XUMHUYECKOE PaBHOBECUE

[TpakTrueckas padota Ne 1.
«BnusiHue paznuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

DneKTpoauTHYeCKast
nuccounanys. [lonarue o
BOJOPOJHOM IIOKa3aTese
(pH) pactBopa.
PeakuunnonHorooomeHa.
I'mpponusopraHudeckux u
HEOpPraHMYECKUXBEIIECTB

OKHCIUTEIBHO-
BOCCTaHOBUTCILHBIC
peakuuu. [Toustue 06
AJIEKTPOJIN3€E PACIlJIaBOB U
pacTBOPOB CoJIeH

KonrponbHas padora no
pazneny «Teopetnueckue
OCHOBBI XUMHI»

Merauibl, UX MOJIOXKEHHUE B
Ilepuonnueckoii cucreme
XUMHUYECKHUX AJIEMEHTOB /.
H. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aATOMOB.
O6muedpn3nIecCKuECBONCTB
aMeTaJlJIOB
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16
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CIu1aBBI METAJLIOB.
DNEeKTPOXUMHUYECKUN Psif
HaIIpsHKEHUN METaJUIOB

XHWMHUYECKHUE CBOMCTBA
BaXKHEHUIIINX METaJIOB
(HaTpuii, KaJInii, KAJIbLIHH,
MarHui, aJTlOMUHUN) U UX
COCTUHEHUN

XUMHUYECKHE CBOMCTBA
Xpoma, MEIU U UX
COCTUHEHUN

XUMHAYECKHAE CBOMCTBA
LIMHKA, jKejIe3a U UX
COCTUHECHUN

[IpakTnueckas pabora Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 33724
o TemMe «MeTtanns»"

Hemerannsl, X MOIOKEHUE
B [Iepnoanueckoii cucreme
XHMHYECKHX dJIeMEHTOB /I,
. Menneneena u
0COOEHHOCTH CTPOCHHS
aTOMOB

Puznueckue cBOMCTBa
HEMETAaJIOB. AJIJIOTPOIIHSI
HEMETaJIOB (Ha MpUMepe
KHcIopona, cepsl, pochopa
U YIJIEpoJia)
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23

24

25

26

27

28

29

XMMHUYECKHE CBOUCTBA
rajoreHoB, CEPbI U UX
COCTUHEHUN

XUMHUYECKHE CBONCTBA
a3ora, Gocodpa u ux
COCTUHEHUN

XUMHYECKHAE CBOMCTBA
yriiepoia, KpeMHHsS M KX
COCTMHECHUN

[IpuMeHeHne Ba)KHEUIINX
HEMETAJJIOB U UX
COCTUHEHUN

O06o0061enue u
cUCTEMAaTH3aIns 3HaHUH 110
TeMe «HemeTamisny.
Brrancinenus no
YpaBHEHUSM XHUMHYECKUX
peakuuii u
TEPMOXUMHYECKUE PACUETHI
[IpakTnueckas pabora Ne 3.
«Pemrenne
AKCIIEPUMEHTATBHBIX 3a7a4
o TeMme "HemeTamier"y

Kontponbnas padota no
TeMaM «MeTaib» U
«HemeTamne»

Heoprannueckue u
OpPraHUYECKUE KHUCIIOTHI.
Heoprannueckue u



OpraHn4CcCKUC OCHOBAHUA

AmMdoTtepHbIe

HEOPTraHUYeCKUe

30 OpPraHUYECKUE COCTUHECHHSI.
I'enetnyeckas CBS3b

HCOPraHNYCCKUX 1
OpraHn4C€CKuX BCIICCTB

Ponps xumuu B

obecneueHUH

31 3KOJIOTUYECKOM,
SHEPreTUYECKON U
MHIIEBON 0€30IacHOCTH,

Pa3BUTHU MCAUIIUHEBI

[IpencraBnenws 06 oOmUX
HAYYHBIX TIPUHIIATIAX

32 IIPOMBILIIEHHOTO
MOJTYYECHUS BAXKHENITUX
BEIIECTB

YennoBek B MUPC BCIICCTB U
MaTCpruajIoB

33

XUMHUA U
34
3/I0pOBbEYEIIOBEKA

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34






YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHNE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






