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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHONM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTEeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MpOrpaMmbl MO XUMHH, K ONPENEIECHUIO
oOmieit ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOYUaIOLIUXCs CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaTOB OOyuYeHUs U TpPeOOBAHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyaroluxcs Ha YpOBHE CpPEAHEro o0Iero oOpa3oBaHus CPeACTBAMU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IIOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMme N0 XHMHUU C Y4ETOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW HUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacThbIO MUPOBOM KYJIbTYphl, HEOOXOIMMBIM YCIOBUEM YCIEIIHOTO
TpyJda W KH3HU KaXI0oro wieHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
co3uJaTellbHas, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKOIN 0€30aCHOCTU U OXPaHBbI 310POBB.

B coorBerctBUM ¢ OOmMIMMH LEASMH W NPUHLMIIAMHA CPEAHETO OOIIETro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEUIHOTO BKJIOUEHHS B JKU3Hb COLUYMA, HPOAOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomyMHA  npeaMeTa  «XHMHsD»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmIass U HEOpraHWYECKas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJEP’KaHHsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW HAa  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a Takke Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPHU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKUX IMO3ULIHM,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUN O BaXKHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSX MNpOTEeKaHus JomnoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KAaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKAA W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBS3H XUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJib B INO3HABATEJIBHON M IMPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY



TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIHMBATh WH(MOpMAIUIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ienomM copepxanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI Ui MOHUMAaHUS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHMYECKOTO H
OpraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
peIIeHUs] TMPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMH H  TCOPETUUCCKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TaKke mpo0eM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4Jaromuxcs MNPUHATHIE NPOrpaMMON IO XUMHUHU MOJXOJbl K OIpPEIAeNICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIHN, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U HCCJIEI0BATEIbCKONU JCSATEILHOCTH, 3aHUMAIOICH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHusi XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpeiHero o01iero 0opa3oBaHusi, IpU ONpeaeIeHUN
COJICPKATEJIbHOW XapaKTepUCTUKU 1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KynbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NOAXOJ K OINPEACICHUIO LIEJEH W3y4EeHUs
MpeAMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LIEJIAMU HU3YyYCHHS IMpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opMupoBaHME CHUCTEMBl XMMHUYECKMX 3HAaHMM KaKk  BaKHeWIen
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JIeXKaT KIIOUEBBIC MOHSTHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIeHN MUPOBO33PEHUECKOIO XapaKTepa, 03HAKOMJICHUE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMuUpOBaHHE W PA3BUTHUE MPEJICTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHil, HEOOXOAMMBIX Il MPUOOpeTeHUs
YMEHHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBJICHHUM,
MMEIOLIMX MECTO B MIPUPOJIE, B MPAKTUYECKON 1 MOBCEAHEBHOW KU3HU;



e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITENbHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUI
0e30macHOro 0OpalleHus C BEIIECTBAMH.

Hapsiny ¢ aTum, conepxaTelibHasi XapaKTepUCTUKA IeJiel U 3a/lay U3y4eHUs
IpeaMeTa B IPOrpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpefHero oomiero odpazosanus. CerojiHs B
NpernojlaBaHul  XUMHM B OoJiblliel  CTENEeHM OTHAETCS  MPEeANOoYTECHUE
NPAKTHUECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHUs, OpPHUEHTHPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIEro He
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO MOJIYYEHHUS 3HAHUU M NPHUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUs TPAaKTUYECKHX 3a]1ay.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaYeHHE NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanrtanus 0O0y4aromMXcsl K yCJIOBUSIM JTUHAMHYHO Pa3BUBAOILIEIOCS MHpA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelIeHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMU M MX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UIsl PaA3JIMYHBIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOAMMBIX [JIs MPUOOPETEHUsl OIbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE ITO3HABATEJIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHH B COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUs;

(dbopMupOBaHUE U pa3BUTHE Y OOYUAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, NpU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
PalMOHANBHOTO MPUPOIONOIH30BAHUS, TONOJHEHUS HEPIEeTUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[I0POBBIO, a TakKe NPUOOPETEHUS OIbITa
WCIIOJIBb30BaHUs TOJYYEHHBIX 3HAHUW JUIsI MPUHSTUS TPAMOTHBIX PEUICHUN B
CUTYaLIUSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHU)
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero obmero odpazoBaHusi, coctabisieT 68 dacoB: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMMUH

[IpenMeT opraHMYECKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHOBHbIE 100KeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BelecTB. ['oMonorus, wu3oMepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHUS BEIIECTB W MX IPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHNE JEMOHCTPAIMOHHBIX ONBITOB IO MPEBPAILECHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, O0YTIIMBAaHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psAa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOPEHUs), HAxXOXJIEHHWE B TMPHUPOJE, MOJTyYeHUEe W
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psill. DTUIIEH U MPONWIEH —
pOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME MU XUMHUYECKHME CBOMICTBa
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merunOyranueH-1,3: cTpoeHue, BaKHeEWIIne
XUMUYECKUE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
TOpPEHHUs] ), MOyYeHUE U TPUMEHEHHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakuuy raJoreHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U MPUMEHEHUE. 10.1)0:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumereHue. TOKCUYHOCTD
apeHOB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, TPUHAMICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.



[IpuponHble MCTOYHMKH YIJIIEBOAOPOAOB. IlpupomHblii Ta3 W NOIyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUN, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepadoTKku HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb ¥ MPOAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJIEHWE C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpte» u  «Yromp», MoIeIMpOBAaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnslie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranu4eckue CoOeJHHECHUS

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHE. BoaopoaHbie CBSI3U MEXAY
MOJIEKYJIAMU CUPTOB. JIelCTBHE METAaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COMPTHl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklus Ha MHOIOAaTOMHBIE crHpThI). JleiicTBue Ha
opraHusM 4enoseka. [[pumeHenne rmunepruHa u TUIEHTIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, auneTanbACTHNI:  CTPOECHUE,
bu3nUecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KauEeCTBEHHbBIE PEAKIINH), OJYyYCHUE U TPUMEHEHHUE.

OAHOOCHOBHBIE TpeJebHbIE KAapOOHOBBIE KHUCIOTH.. MypaBbUHAs W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (prU3HUecKne U XMMHUYECKHE CBOICTBa (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius dTepuduKaiim), moaydyeHue u mpruMeHEHHeE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. Mblia Kak COJTHM BBICIIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

CnoxxHble >(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
cinoxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xxupoB. buonorndyeckas
POJIb )KUPOB.

VYrneBonpl: coctaB, KiaccuUKalUs ~ yrieBojoB  (MOHO-, JHU- U
nonucaxapuibl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcuaom menu(ll), okuciaeHne amMMHauHBIM pPacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’XKEHHME TJIIOKO3bl), HaXOXKJIECHUE B MpPHUPOJE, NMPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MeP TIIOKO3BI.




Kpaxman u nemnono3a kak OpupogHbie noauMepsl. CTpoeHue Kpaxmaia U
neunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAONIOJCHHE U ONHMCAHHE JEMOHCTPAI[MOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIHMIEPUHA C
rugpokcugom meau(ll)), anpaerunos (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aumoneiicTBHEe Kpaxmana C HOJOM),
IIPOBE/ICHHUE MMPAKTHUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnslie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcozepKalllie OPraHun4eCcKUe COCTUHEHUSI.

AMMHOKHCIIOTHI KaKk am(OTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiuiuHa). buonornyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IeHaTypallusl, KaueCTBEHHbIE PEaKIIUK Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB U X IMPEBpaIlCHUI:
HaOJII0JICHNE U ONTMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OCIKOB MpHU
HarpeBaHUM, IIBETHBIE PEAKIIMK OCJIKOB.

BbicokoMoJieKyJISIpHbIE COeINHEHNSI

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMeEp,
MOJNUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJMMEPU3ALUU, CPEIHSS MOJIEKYISpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHIEHCAIIHS.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€M NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACIIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
3aKOH, TE€OPHs, aHAJU3, CUHTE3, KjIacCUu(PUKaius, MepuoAUIHOCTh, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIHUPOBAHUE.

dusuka: MaTepusi, DJHEpPrusi, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
OPHEPTreTUYECKU YpPOBEHb, BEMIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUSI.



buonorust: kinerka, opranusMm, Omocepa, oOMEH BEIIECTB B OpraHU3ME,
¢dorocuHTe3, OMOJIOTMYECKH AaKTHBHbIE BemlecTBa (ONKH, YIIeBOIbI, >KHUPHI,
(hepMeHTHI).

['eorpadus: MuHEpasbl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAEMbIe, TOIUIMBO,
pecypcehl.

TexHonorus: MNUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIHHOTO IHTAHUS,
MOIOIIIUE CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHYECKUE MpernapaThl, MaTepuabl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHHU. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeesieHus AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepuonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpPUOJUYECKOTO 3aKOHA U [leproamyeckoid cucTeMbl
xumuueckux aneMeHToB J[. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX MU CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3HaYeHue MepUOANYECKOro 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBS3b. BUAbl XHMHUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHbeiil). Bogopoanas cBsi3b. BajneHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[TonsTue o nucnepcHelx cucteMax. VICTUHHBIE WM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10151 BelIeCcTBa B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3IMYHBIM KJIaccaM.

Xumuueckas — peaknusa. Kimaccupukanmss XUMHYECKMX — peakiuii B
HEOPraHUYE€CKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAIICHUS SHEPTUMN TPU XUMUUYECKUX PEAKLIUSX.

CKOpOCTh peaklnu, e€ 3aBUCUMOCTh OT pa3nudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XHUMHUYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.



Dnextponutryeckas nuccornuanys. CuibHbIC U clladbie 3neKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAsl, HEUTpAJIbHAS, II€JI0YHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
neMoHcTpanus Tadiui «[lepuoguyeckas cucrema XxuMuueckux sjaeMmentos 1. U.
MeHnneneeBay, U3ydeHHE MoOJieNield KPUCTAUIMUYECKUX PEHIETOK, HaONIoJACHUEe U
OMHCaHNEe JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWUKATOPA, pPEaKIUH HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BiusHue pa3mudHbiXx (GakTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuétHble 3anaumn.

PacuéTtel 1O ypaBHEHMSM XMMHUYECKHX pPEaKUU, B TOM YHUCIIE
TEPMOXUMUYECKHUE PACUEThl, PACU€Thl C HCIOJIb30BAHUEM IIOHATUS «MacCOBas
JIOJIS1 BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemeraiuioB B llepuoanueckor — cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuUMEpe
KHCJIOpOa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TajoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpEeMHHs) W HMX  COCAMHEHUUA  (OKCHUJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U X COEUHECHUMN.

Meramnel. 1lonoxenne meramnos B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMOB MeTayuioB. OO0mue gusnueckne cBoricTBa MeTauioB. CriaBbl METaJIOB.
DNEKTPOXUMUUECKUI Pl HAMTPSYKEHU METAIIOB.

XHWMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHuiu, alfOMUHUN, IIMHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mue cnocoObl momydeHus: MetauioB. [IpruMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
HKCTIIEPUMEHTANIbHBIX 3aj7a4, HaOI0JIEHUEe W OIMCAaHWE JIEeMOHCTPAllMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIUU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

PacuéTtel mMacchl BemiecTBa WM O00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
Y3 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb



Ponp xumum B oOecrieueHUr SKOJOTUYECKOM, YHEPTETUIECKON U THUIICBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MATEPUATIOB: BAKHEHUIINE CTPOUTEIBHBIE
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yA0OpeHus.

XuMHUs M 3I0pPOBbE YEIIOBEKA: IPaBWJIA MCHOJIB30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E€30MAaCHOTO MCIIOJIb30BAHUS MPENapaToOB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss  MeXNpeIMETHBIX  CBsI3ed NpU  HM3yYEHUH oOwwed u
HEOpPraHWYeCcKOM XUMHUH B 11 Kacce oCylIeCTBISIETCS Yepe3 UCIIOIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHH, SBISIIOIIMXCS
CUCTEMHBIMHU JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEepUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJIICHHUE.

dusnka: MaTepus, IHEPTHS, MACCa, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHB, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PU3NYECKHUE BEIMYMHBI U €IUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE HCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHonorus: XMMHYECKasi NMPOMBIIIIIEHHOCTb, METAJUTyprus, IPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IIPErnapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHasoB,
AJIEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TMPOTpaMM CpelHero oOIero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHErO
o0111ero 0O0pa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTUA U CAMOOIIPE/IETICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTU HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaronIuXxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH IEITOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABUTh
1[EJIN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  Ipolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHYECKOM JEATeITLHOCTH
OOy4JaroIMXcs M0 peaju3alyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YUCIEC B
YacTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HaHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHWH y4eOHBIX W IMO3HABATENLHBIX 3a/a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YUYCOHOU NEATETLHOCTH,



2) IaTPHMOTHYECKOr0 BOCIIUTAHUS .

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU M TMOCIEAYIOIIEM
aHaim3e MHPOPMAIMK O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBWJI 0e30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA



HKOJIOTUYECKU 1I€TIECOO0OPA3HOTO OTHOILICHHUS K MPUPOJIE, KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBHOIO XapakKTepa 3KOJOTHYECKUX Ipo0JieM, BIIMSHUSA
DKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMANIBHOU CpEabL;

OCO3HaHUSl HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHSA JEHCTBHM, NPHUHOCAILMX Bpel OKPYKaIOIIEeH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATH UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON MPAKTHKY;

NOHMMaHUA cCleUu(UKHM XUMUU KaK HAayKd, OCO3HaHHMA €€ poiud B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUU MpoOJeM COXpaHEHHs
IIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOMU
UMBUJIM3ALMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BaXXHOW pOJIM B
CO3JaHUM HOBOM 0a3bl MAaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX IpodsieM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIULMHBI, 00ECHEYEHUU YCIOBUMN
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJTlydyaeMble 3HAHUA Ui aHAIM3a U OOBSICHEHMs! SBJIICHUH OKPY’KaoILEero MUpa u
IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C UEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B paziu4HbIX chepax mpodeccruoHaIbHOMI
NEATEIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO MpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHUS]  OOYy4YaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GYHKITMOHATBEHOM
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHbIC
JIEWCTBUS B MIO3HABATEIIBHON U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHbIE PE3YIbTAThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMU UM  PETyJISTUBHBIMU
JCUCTBUSIMH.

OBaanenne YHHUBEPCATbHBIMHA Y4eOHbIMU MO3HABATEJIbHBIMU
AEeCTBUAMM:

1) 6a30BbIe JJOrMYecKue AeiiCTBUA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C TOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TMOHSITUN M YCTaHABIMBAaTh MX B3aUMOCBS3b,
UCIIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHUSA W KPUTEpUU [UIS KIAacCU(UKAIMK BEIIECTB H
XAMUYECKUX PEAKIINIM;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONIB3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuy — TMpU PEHICHUH Yy4eOHBIX TMO3HABATENIBHBIX W MPAKTUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPE/ICTABICHUS JUISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUMA.

2) 6a30BbI€e HCCJIeI0BaTEIbCKHE NeiiCTBUSA:



BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEHIECTB U XUMHYECKHX
peakuuit;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpPMYyJIMpPOBAaHHBIE BOINPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 3a XOJ0M
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3yIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
INOUCKY METOJIOB PpELICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHHUIO pPAa3IUYHBIX
METOJI0B MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpMauu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (opM
MIPE/ICTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JTOCTOBEPHOCTD U
HEMPOTHUBOPEUHBOCTD;

dbopMyIupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope wHpOpMANMK, HEOOXOAMMOW [UIsi BBIMOJHEHWS YYEOHBIX 3am1ad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MHpopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISTHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEl pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITEIbHO MITM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUUYECKONW paboThI MO HCCIEOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTro npoekTa u (OpMyJIUpOBaTh BHIBOIbBI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3ULUN B
x0J1e 00CYXIeHHS 1 OOMEHA MHEHUSIMH.



OByajieHUe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSIMMU:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I10O3HABATEIBHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMbplii aJfOpUTM JCUCTBUN TpHU
BBITIOJIHEHUHU YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BbIOUpaTh HauOoliee
b deKTUBHBIN Ccroco0 MX pemieHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaAMOAHAIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpeameTHble pe3ynbTaTbl OCBOEHMS Kypca «OpraHudeckass XUMHUS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pOJIM XUMHUU B TIO3HAHUU SIBICHHM
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeUICHUs TPAKTUYECKUX 3a]1a4
U 9KOJOTM4E€CKHM 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[I0POBBIO M MPUPOAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpass  BKJIFOYAET:
OCHOBOITOJIArarOIIMe TIOHATHA (XMMHUYECKMH 3JIEMEHT, aToOM, 3JIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyTass U COKpall€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOIHbIM CKeneT, (yHKIHMOHANbHAs TIpymna,
paguKall, U30MEpPHUsl, N30MEPBI, TOMOJIOTHYECKUN DS, TOMOJIOTH, YIJIEBOAOPOBI,
KHCJIOPOA M a30TCOAEpkKAIIUE COCAMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
NPaKTUYECKOHN AESATEIBHOCTH YEIOBEKA,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATH XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHMI;

c(OpPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPraHMYECKHX BELIECTB JJIS WJUIFOCTPAUU HX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarndeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsi KUCJI0Ta, OJIEMHOBAs KUCJIOTA, CTEApUHOBAs KUCIOTa, TJII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalIbJIeTH, MypaBbUHAs M YKCYCHas KHCIJIOTHI, TJIIOKO3a,
Kpaxmasi, IeJUTI0NI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIN Ta3, Yyrojib), CHOCOOBI WX TMEpepabOTKU U
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHU, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHUM (HAOI0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOICIIUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/I0Ol U J1abOpaTOpHBIM OOOpPYAOBaHHMEM, a TakXKe MpaBuia OOpaIleHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB IPU HATPEBAHUU, TIOJTYUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArPEBaHWUU, I[BETHHIC PEAKIMN OEJIKOB) B



COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpameHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABISATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHMSI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSA HA >KUBBIE OPraHU3MbBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUS HX BPEIHOIO BO3JACHCTBHS HA OpPraHuU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTpaHUYCHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHMS Kypca «OOImias ¥ HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJI pELISHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI DJIEMEHT, aToM, u30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIAPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBSI3b
(KoBajIeHTHas, MOHHAs, METaJUTMYeCKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl  XUMHUYECKHX  pEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMS] MAacCChl BEUIECTB, 3aKOH COXPAHCHMSI W MPEBPALCHUS SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,



COCTAaBE, MOJIyYEHUH U 0€3011aCHOM HMCHOJb30BAHUM BAKHEUIIUX HEOPTaHUYECKUX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbIE IMPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

C()OPMUPOBAHHOCTh YMEHHUH MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPTraHWYECKHUX BeUIECTB (yrapHblid ra3, YIJIEKMCIBIM ras3, aMMHAK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENSITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAsS, METAJNINYECKAasi, BOJOPOIHASA) B COCTUHEHUAX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAasl, METAJUIMYECKAs), XapakTep cpelbl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEAeIEHHOMY KJaccCy/TpyIine
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
N. MenaeneeBa u JEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTeMsl
xumudeckux snemenToB JI. M. MenneneeBa, WCIoONb3ysd MHOHATHA «S-, P-, O-
AJIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUI
110 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHUS KJIACCU(DUIMPOBATH XUMHUYECKHUE PEAKLUUU IO
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYacTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUW COCTABJISITh YPaBHEHHUS PEaKUUid pa3IUUHbIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAThH



ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTH YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peakiMu OT pa3auvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKAIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTUYECKUX MTPOOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHus C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO JT1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (pa3sioKEHUE MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
OTpENIeJICHUEe Cpelbl PAacCTBOPOB BEIIECTB € IOMOIIBI YHUBEPCAIBHOTO
WHJIMKATOPa, BIUSHUE PA3TUYHBIX (PaKTOPOB Ha CKOPOCTh XUMHYECKOW pEeaKivH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metaiub» U «HeMetaiib»y) B COOTBETCTBHM C MMPAaBHIAMU TEXHHKHU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUU KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJyYaeMyr0 W3 Pa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TpaBUJia  IKOJOTHYECKHU
11e71eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXpPAHEHMSI CBOETO 3JIOPOBBS M OKPY’KAIOIIEH MPUPOJHOU Cpelibl, 0OCO3HABAThH
OMacCHOCTh BO3JEHUCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs
cvbeicnt mokazarens [IJIK, mosSCHATP Ha mTpuMepax CHocOObl yMEHBIICHUS W
MpEAOTBPAIEHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;



JUIsi 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

XUMUA
10 KITACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne /it Konrtpoabnbie | Ilpakruueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYecKOH XUMHUH
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COCAUHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Paznea 2. Yriesogopoasbl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOgOPOIbL: aJIKEHBI, 5 1
' aJIKaINEHBbI, aJTKUHBI
2.3 ApoMaTn4ecKe yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' ux nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
Anbneruasl. KapOoHOBBIE KHCTOTHI.
3.2 ACTIBL Bap 7 1

CrnoxHble 3¢upbl




3.3 VriaeBoasl 3
Htoro mo pazneny 13
Pa3znen 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust

4.1 AMuHBI. AMUHOKUCIOTHL. benku 3
Htoro mo pazneny 3
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no paznemny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne /i P Konrtpoannbie | Ilpakruueckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTuueckue 0CHOBBI XUMHHU
Ctpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuonanueckas cucTeMa XUMUYSCKUX 3
anemenToB . 1. Menaeneera
12 Ctpoenue BemiecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMUYECKUE peakluu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 MerTtayuisl 1
2.2 Hemertamier 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEIIECTB
Uroro no pazgeny 17
Paszngen 3. Xumus u :Ku3HL
3.1 XUMUS U KA3Hb 4
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
Tema ypoka Jdara nzyyenus
n/n
JlomamHee 3a1aHue
Ilo nnany | ®akTuyecku
[TpeaMeT opraHuveckoi XUMHH, e 10A 10A § 12813
1 PEAMET OP : 10B 10B
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
10B 10B
. 10A 10A §28.3,4.5.
Teopus cTpoeHUS OPraHUIECKUX COCTMHCHUM
2 A. M. ByriepoBa, €€ 0CHOBHBIE TOJIOKEHHUS 10b 10b
+ - DYTICpOsa, 10B 10B
1T 3.81-3
peicTaBIeHHUE O KIacCHPUKAITUN L0A LOA §3.8
3 opraHnyeckux BemiecTB. HomeHnkmnatypa L0E L0E
(cucreMaTuydeckasi) U TPUBHAIbHBIE HA3BAHUS 10B 10B
OpPraHUYECKUX BEIIECTB
AJIKaHBI; COCTAaB M CTPOEHHUE, TOMOJIOTHYECKHIA 10A 10A §3.843
: MOJIOTHYECKUI
4 ) pOCHHE, 10B 10B
pAA 10B 10B
MeTaH u 5TaH — IPOCTEHIINE IPEACTABUTE 10A 10A 53.867
— TABUTEIIN
5 . P pelt ™ 0B 10B
10B 10B
10A 10A
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 10b 10b
10B 10B §4.818
7 OTUieH U IPONUIeH — IpocTeiine 10A 10A §5.81-6
MPEICTaBUTENN ATKEHOB 10b 10b




10B 10B
10A 10A
I1 o]. «l
3 pakTudeckas padora N <j on»yquHe L0E L0E AHCTpYKUMA
STHJICHA U U3yYECHUE eTO CBOICTB 0B 0B
Anxanuensl. byraauen-1,3 u metunOyraauen- | 10A 10A §5.81-6
9 1,3. Ilony4yeHre CHHTETUUECKOTO KayuyKa 1 10b 10b
pE3UHBI 10B 10B
AJKUHBI: COCTaB U OCOOEHHOCTU CTPOECHMS, 10A 10A §6.8.1-11
10 TOMOJIOTUYECKUH PSAll. ALIETHUIEH — 10b 10b
MIPOCTEUIINN NTPEICTAaBUTENb AIKUHOB 10B 10B
Beruuciienus no ypaBHeHUI0 XUMHUECKON 10A 10A
11 P 106 10B KapTOuKN
peari 10B 10B
ApeHsl: 6eH30I1 ¥ TOITy0JI. TOKCHYHOCTE 10A 10A 57.0.13
12 apc; B. €H30 oxyol. TokcuuHOC L0E L0E
PEHO 10B 10B
I'eneTnueckas cBs3b yrieB B 10A 10A
13 cHe © 3b YHICBOAOPOIOB, 10b 10b KapTOYKM
MPUHAIIEKAIIMX K Pa3IMYHBIM Klaccam 10B 10B
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB: 10A 10A §8-9.8.1-5
14 IIPUPOJIHBIN ra3 U MOMyTHbIE HEPTSIHBIC Ta3bl, 10b 10b
He(Thb U IPOAYKTHI €€ epepadoTKu 10B 10B
[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB: 10A 10A §9-10. B. 6-9
15 MIPUPOJIHBIN ra3 U MOMyTHbIE HEPTSIHBIC Ta3bl, 10b 10b
He(Thb U IPOAYKTHI €€ epepadoTKu 10B 10B
K 5 10A 10A
16 ;HTpOHI)HaH pabota o paznery L0E L0E 21.10
«YTIeBOIOPOIBI» 0B L0B




IIpenensHBIE OMHOATOMHBIE CIIUPTHI: METAHOJI 10A 10A
o HiTjHOH Bo (f[ OJlHa o 10b 10b &11,8.1-3
. Pl
AOPOL CBA3b s L0B
MHoroaToMHBIE : 10A 10A
18 | noroa CIIUPTBI: STUIICHTIIUKOIb U 108 L0B 212, 513
P 10B 10B
DeHOI: CTPOCHUE MOJICKYIIBI, (hu 10A 10A
19 P © MOJICKYIEL, DHIHHACCKHE 1 106 106 &13,8.1-3
XUMHUYECKHUE CBOMCTBA, IPUMCHCHHE
10B 10B
Anpaeruapl: GopManbICTHI U a 10A 10A
20 N G:OH ABL: (HOP JEruJ U aueTAIbACTUNL. L0E 108 214 513
3 10B 10B
OIHOOCHOBHEIE IIPe/ieTbHbIC Kap0 10A 10A
2l KIfCJ'IOTI;I M aBI,p 2 ; C Cap OHoBHIE 10b 10b &15, 8.1-3
: HHag U YK
Yp YKCYCHast 10B 0B
10A 10A
I 02, i
29 iaK”l(“)H‘;GCKafl pa6f>Ta Ne 2. «CpoiicTBa 10E 105 107
TB
p Pa YKCYCHOU KHCJIOTBI» 10B 10B
CTeapHHOBAS ¥ OJICUHOBAS 10A 10A
23 Iipe I(j:)TaBI/ITe 154 JI(; aKECHOTH’ ax 10b 10b &15, B.4
BBICIIIHX K
pen I POOHOBBIX KHUCIIOT L0B 10B
MprUIa KaK COJIM BEICHINX KapOOHOBBIX KHUCIIOT 10A 10A
24 WX MOIOIIEE JIEHCTBUE i et 10b 10b &16, B.1-3
TBU
e 10B 10B
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE 10A 10A
25 KapOOHOBBIX KUCIOT. [ MAPONIN3 CIIOKHBIX 10b 10b &16, 8.4
3¢upoB 10B 10B
26 JKupsr: rusponu3, pUMEHEHHE, 10A 10A &16, 8.5




OuoJstornYecKasi pojb )KUPOB 10b 10b
10B 10B
YTIeBoabl: COCTaB, KiaccuPUKaIus. 10A 10A
27 Bakneiimune npencTaBuTeNN: INII0K03a, 10b 10b &17,8.1-4
dbpykTO3a, caxapo3a 10B 10B
Kpaxman 1 nemnosos3a Kak nmpupo, 10A 10A
28 (I,) . HELHo PHPOZHBIE 10b 10b &17, 8.5
MTOJIMMEPBI
HHMED 10B 10B
Kontponbnas paboTta mo pazaery 10A 10A
29 «Kucnopojacoaepxaiiyue opraHuIecKue 10b 106 &10-17
COEIUHEHUS» 10B 10B
10A 10A
30 AMUHLI: METUIIAMUH U aHUJINH 10b 10b &18, 8.1-5
10B 10B
AMHUHOKHCIIOTHI KaKk aM(pOTEepHbIE 10A 10A
31 OpraHUYECKUE COCTMHEHUS, UX 10b 10b &19, 8.1-5
Ouosnoruueckoe 3HadeHue. [lentuab 10B 10B
benku kak mpupoHbIe BEICOKOMOIEKYISIPHE 10A 10A
32 CoCIIHe PUPO/IHRIC BRICOKOMOTCKYIPHBIE 10b 10b &19, B.6-7
WHEHUS
8 10B 10B
OcHOBHbIE TIOHATUS XUMHH 10A 10A
33 BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN 10b 10b 420-218.6-7
P CATHE 10B 10B
OCHOBHBIE METO/IbI CHHTE3a 10A 10A
34 BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN. 10b 10b &22-23
[InacTmaccel, KaydykH, BOJIOKHA 10B 10B
34

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH AIEMEHT. ATOM. DIEKTPOHHAs
KOH(Uryparus aToMOB

Ilepuonuueckuii 3akoH u [leprnoanyeckas
cHCTEeMa XMMHUYEeCKHUX dnemMeHToB /. 1.
MenaeneeBa, X CBSI3b C COBPEMEHHOM
TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOHCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHCHHH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumudeckux ayementoB .. Meneneena B
Pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs3U. BogoponHas cBs3b

BaneHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
Crenennb okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HcTrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Krnaccudukanusa u HoMeHKIaTypa
HEOpPraHUYECKUX coequHeHui. ['eneTnyeckas
CBSI3b HEOPraHUYECKHX BEIIECTB, Pa3IMYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakimi B
HEOPraHUYECKOW U OPraHUYECKON XHUMUH.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEaKIIUIX

Ckopoctb peakiun. OOpaTuMbIe peaKkIuu.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

11

DnektponuTryueckas auccouuanus. [lonsrue
0 BoJIOpoIHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB

12

OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIiaBoB U pacTBOPOB COJIEN

13

KontponbHas paboTta mo pazaery
«Teopernyeckne OCHOBBI XUMHUU»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUHN PSif
HaMpPsHKEHUH METalIOB

16

XHUMHYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATpUH, Kajaui, Kaabluid, MarHui,
QATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTMHEHUN

19

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«Mertamib»"

20

Hemeramnpl, nx monoxeHue B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Du3nYECKUE CBOKMCTBA HEMETAIIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

XHUMHUYECKUE CBOKMCTBA I'aJIOT€HOB, CEPHI U UX
COeTUHEHUN

23

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COCIMHEHU I

24

XHWMHUYECKHUE CBOMCTBA yIiaepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IpruMmeneHne BaXKHEUIINX HEMETAIUIOB U UX
COE€IUHEHUN




O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
teMe «HeMerauisly. BerunciieHus mo

26 YpaBHEHUSIM XUMHYECKHUX PEaKIHi 1 1
TEPMOXUMHUYECKHE PACUETHI
[IpakTrueckas padota Ne 3. «Pemenue

27 AKCIIEPUMEHTAJLHBIX 3a7a4 110 TeMe 1
"Hemerannsl"»

28 KonTponbhas padora no temam «MeTtasuibi» 1
u «Hemeramnsn»

29 Heopraawueckue u oOpraHMuecKrue KUCIOTHI. 1
Heopraawueckue u opraHnuecKrue OCHOBAHUS
AmMpoTepHbIC HEOpPraHUYECKHE U

30 opraHmueckue coequHeHus. [ enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUICCKUX
BEIICCTB
Ponp xumMun B 00eciedeHUY SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON OE30MacCHOCTH, 1
Pa3BUTHUU MEIUITHHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MIPUHIIMIIAX MPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPHATIOB

34 XuMUS ¥ 310pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumus, 11 xmacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiecTBo «M3aaTenbCcTBO
«IIpocBemenue»

* Xumusi, 10-11 xknaccwl/ XKypun A.A., AkiimonepHoe o0mectBo «M3aaTenbeTBo

((HpOCBGHIGHHG»

1

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1
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