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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YPOBHE CpEOHEro 0Omero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpPaMMBl CpeaHero ooOmiero oOpa3oBaHuUs
(®OIT  COO), npencraBieHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom KoHmenmuu mnpemnoaaBaHus
ydeOHOro mnpenMera «XHMHsS» B 00pa3oBaTeNbHBIX OpraHu3anuax Poccuiickoi
®denepauyy, peanu3ylOIUX OCHOBHbIE 00Opa3oBaTelIbHbIE IPOrpaMMBbl, U
OCHOBHBIX TOJIOKEHUN «CTpaTernn pas3BuUTUs BOCIHMTAaHMS B Poccuiickoil
®enepauun Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0OB K pa3pabOoTKe MpOrpaMMbl 10 XUMHUH, K OINpPENEICHUIO
oOmieil ctparernt oOy4eHus, BOCIUTAHUS U Pa3BUTUS OOYUaIOLIUXCsl CPEICTBAMU
yueOHoro npeamera «Xumus» i 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nonoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3yibTaTOB OOydeHUsT U TpeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITY CKHUKAMH
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKAT 3aBEpUIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB IPHUPOABI, POPMUPOBAHUS MUPOBO33PEHMS U OOIIEH KyJIbTYpbI
YEJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peannsyercss xumMuyeckoe o00Opa3zoBaHUE
oOy4Jaronuxcs Ha YpPOBHE CpPEHEro 00Iero oOpa3oBaHUs CPEICTBAMH YUEOHOTO
npeaMera «XHUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIeHbl B
nporpaMme N0 XMMUU € Y4ETOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXe C y4ETOM
o0mMX 1eneldl M MNPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IUBWIM3AIMKM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
OnHa BHOCHUT CBOHM BKJaJa B (POPMUPOBAHUE PALMOHAIIBLHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPYKArOIIeM MHpPE KaK O €IUHCTBE
OPUPOJIBI U YENOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aUMOCBSI3U MEXAY
CTPOEHHMEM BELLECTB, UX CBOMCTBAMM U BO3MO>KHBIMH 00JIACTIMU IPUMEHEHUSI.



TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
Tpylla ¥ KM3HU KakJI0oro wieHa oOmectBa. CoBpeMEHHas XHUMHsI Kak Hayka
co3uJaTelbHas, KAaK HayKa BBICOKMX TEXHOJOIMH HalpaBeHa Ha pEIICHUE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTrBercTBUM C OOIIMMHU MLENSIMH W TMPUHIUIIAMU CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY
oOydaronmxcs, HEOOXOOUMYK0 HM JJs  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEUIHOTO BKJIOUYEHHS B JKU3Hb COLUYMA, MNPOAOJDKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumuss» U «OOmas W HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIOYEHHEM 3HAHMH W3 OO0Ield XMMHH) U
opraHu4eckoil xumuu. POpMHUpPOBAaHUE AAHHOW CHCTEMBI 3HAHUW NPU H3YYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3y4YeHHI0 ydeOHOro marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4ecKol XHWMHHM BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUM CTPOEHUS OPraHWYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXUMHYECKUX M  3BJIEKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuHu BemecTB. CBeleHHs 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHu4ecKod XUMHMM IIOJyYarOT pa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBsI3U, KIaCCU(PUKAIIMOHHBIX MPHU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM yriaoMm 3peHusi B IMpeaMmeTre «XHUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKH MaTepuan u (aKTOJIOTHMUYECKHE CBEIACHHS O BEIIEeCTBAX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» OOyYarOIIMMCSl TPEAOCTaBIACTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX TMO3UIUH,
rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00001maroIIei 10 0OBICHSIONMEH U TPOTHO3UPYIOIIEH.



Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIUMHU KYJIbTYpPOJOTHUECKUA W MPUKIATHOU
XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT IOHMMAaHUIO B3aMMOCBSA3U XUMHUU C
JpPYTMMHU HayKamu, pPacKpblBalOT €€ poJib B IMO3HABATEIIbHOM W MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHSA K IIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIMIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAILHBIX MCCIIEA0BATENbCKUX 3a/1adu. B 11eoM cojepikanue yd4eOHOro
npeaMera «XHUMHS» ~ JAaHHOTO  YPOBHS  W3YyYEHUS  OPHUEHTUPOBAHO  Ha
dbopmMupoBaHUE y OO0YYaIOIIUXCS MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOrOo U
OpraHUYEeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYyTEM OSKCIIEpUMEHTa U
pelieHrs TMPOTHUBOPEUYMM MEXAy HOBBIMU (aKTaMd UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU YKOJIOTHYECKUX MpoliieM, a
TaKke mpo0eM cOepeXeHUs SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4Yarommxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TMOJXOMbl K OIpEIeCHUIO
COJIEpKaHMsl M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX Yy4YEOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pPa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEIICHUs MpoOJieM, TIOUCKa, aHaiu3a u
00paboTku MHMOpPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMBITa IPAKTUICCKOM
W HCCJIEI0BATEIbCKON ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWUMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COJIEPKATEJIbHOW XapaKTePUCTUKU ILIeJIed H3ydYeHHUs MpeAMeTa HalpaBICHHUEM
MEePBOCTEIICHHON 3HAYMMOCTH TPAIUIMOHHO TMpU3HAETCA (POPMHUPOBAHHWE OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH 4Y€JIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyibTyphl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4EeHUs
IIpeAMETA SABJISIETCS BIOJIHE OITPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUs TJIABHBIMU LIEJISAMU HU3YyYECHHUS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:



e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHUIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW
JeXaT KIIOYeBble MOHATHUS, QyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX Il NPUOOpETEHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIIHNX MECTO B MPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEPUMEHTa, COOJIOACHUEM  IpaBUII
0e301acHOro OOpaIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKaA LNl U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernoJaBaHUM XUMUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00I11€00pa30BaTENIbHOW OpPraHu3aliy, BIAJCIOIIEro He
Ha0OpOM 3HaHUM, a (PYHKIHMOHAJIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTHBHOT'O INOJIyYEHHs 3HAHUN W NPUMEHEHHUS WX B PEAIBHOW JKU3HU
JUISL pELIEHUS TPAaKTUYECKHUX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3y4YEHUM NpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanrtanusi 00yJaromMxcsi K yCIOBUSIM TUHAMUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CB3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA KJIIOYEBBIX  HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMALIUH,
HEOOXOAUMBIX [UIsi MPUOOPETEHUsl OIbITa AEATENBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE IO3HABATEIBHBIX WMHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEHM 00yUYaroImMXCcs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh



COBpEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAy4YHO-TIOMYJISIPHON MH(DOPMAIIMU XUMHUYECKOTO COJEPKAHUS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YYAIOIIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHU S, HA0I0IaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOSHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUWE Yy oOydaroumxcss YOeXKIEHHOCTH B T'YMaHUCTUYECKOH
HAIpPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3/I0POBbIO, a TaKKe MPUOOPETEHUsS OIbITa
WCIIOJIb30BAHUSI TOJYUYEHHBIX 3HAHUW I TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuebHOM maHe cpemHero oOmero oOpa3oBaHUS MPEAMET «XUMUSD)
0a30BOTO YPOBHS BXOJUT B COCTaB MPEIMETHON obsacth «EcTecTBeHHO-HAYyYHBIS
PEIMETBD.

[lenrn w 3amaun y4eOHOro mpeaMeTa COOTBETCTBYIOT MLENAM M 3ajayam
BocruTanus B mkoiie. Coaepkanne yaeOHOTO MpeaMeTa ClIoCOOCTBYET Pa3BUTHIO
KITFOUEBBIX KOMIIETCHIIMH YYEHUKOB, YyKa3aHHBIX B pabodeid mporpamme
BOCITUTaHUS.

Metonbl oOy4eHHST W OIICHKM 3HAHUW YYHUTHIBAIOT WHAUBUAYaJIbHBIC
OCOOCHHOCTH y4YalllUXCi W  CHOCOOCTBYIOT (DOPMUPOBAHUIO  IIEHHOCTHBIX
OpHEHTAIN, TPETYCMOTPECHHBIX B paboyeii MporpaMMe BOCITUTAHUS.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopazoBaHus, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYYEHUA
10 KIIACC
OPI'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUsS OpPraHUuYECKUX
coenuHeHuid A. M. byTtiepoBa, € ocHOBHBIE 1OJ0KeHUA. CTpyKTypHBbIE (POPMYJIIbI
OpraHM4ecKkux BemecTB. [omonorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Ki1accUpuKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpraHMYECKUX COEJUHEHUN (CUCTEMaTU4ecKas) M TPUBHAIBHBIE Ha3BaHUS
BAKHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHMYECKUX BELIECTB, HAOIIOJACHUE U
OMKCAaHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psan. MeraH W 3TaH —
NPOCTEUIINE TPEICTABUTENN QJIKaHOB: (PU3MYECKHE M XUMHUYECKHE CBOMCTBA
(peakiuu 3amelleHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUNA pAl. DTWIEH U NPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). IlomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psJl. ALIETUIICH
— MpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3HUYECKHUE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHUs), IOJyYEHHE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHME U XMMHUYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHue. Tomyon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBs3b MEXIy YIJIEBOAOPOJIAMH, NPUHAANECKAIUMU K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIIEBOAOPOAOB. IlpyupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUU, KaTalUTUYECKUil), mupoiau3. [IpomykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHE C O0Opa3laMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKONW PabOThI: MOTyUYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TAHOJ: CTPOEHHUE,
¢usznyeckue U XHUMHUYECKHE CBOICTBa (peakUMM C aKTHUBHBIMU METaJUIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE MeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWIEHIJUKOIb W  TIIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

®deHon: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue GpeHomna.

Anpnerunpl U kemouvl. DOpMANBIAETHI, ALETAIBAETHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpefeNibHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpOeHHEe, (PU3MUecKHe U XMMHUYECKHE CBOICTBa (CBOMICTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAas KUCJOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUPbl Kak MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoawl: cocTaB, Kiaccu(ukamus ~— yriieBojoB  (MOHO-, JH- H
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXEHME TIJIIOKO3bl), HaXOXJIECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. @orocunre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie mosuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKkue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJus3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M HUX IPEBPALLCHUMN:
IIPOBEICHUE, HAOJIIOJICHHE W ONHCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE INIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpokcugom menu(Il), B3ammopeiicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJYKTa PEaKIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WJIM MTPOIYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe OopraHuyeckue coeauHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe IimuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCNEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M MUX IPEBPALLCHUN:
HaOJI0ICHUE U ONMHCAaHUE IEMOHCTPALIMOHHBIX OMBITOB: JAeHATypalus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH —
IIOJINMEPU3ALUS U MOJTUKOHEH AU

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS] BEIIECTB M HUX IPEBPAILCHHIA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanuns MEeXIpPEIMETHBIX CBA3EH IPH U3YUYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIUX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U MOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAayUHbIE TIOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BelIEeCTBa, (PU3MUECKUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: knerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HBIE UCKOMaeMbl€, TOILUIMBO,
pECYpPCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUH

XumMuyeckuii snaeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000JI0uKa. DHEPreTuuecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b MepuoIUYECKOro 3akoHa u Ilepuoguyeckoil cucTeMbl
xuMmudeckux snueMmeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM W TEpHOIaM.
3HavYeHue MePUOANYECKOro 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHABI XHMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPUIIATEILHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCUHEHHNN. Howmenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTuueckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIECTB,
3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIUSX.

CKopoCTh peakuuu, e€ 3aBUCUMMOCTb OT pa3iu4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumudyeckoe paBHoBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipuniun Jle [larense.

DnekTpoiauTuueckas nuccounanusi. CuibHbIe U ciaadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabau «lleproauyeckas cucteMa XuMUYeckux 3nmeMmeHToB [, .
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUuE U
OMHUCAHUE JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIHHOTO HWHIWKATOpPA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpOB HA CKOPOCTh
XAMHUYECKOUN PEaKIUm.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxxenue HemetaisioB B Ilepuoanueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAIUIOB U UX COCIMHEHUM.



Meramnel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JIO0YEK
aToMoB MeTajuioB. O0mue ¢guizndeckue coiicTBa MeTtayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIIPSYKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEUIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OObmue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIBI HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
U3Y4YEHUE KOJUIEKIINMH «MeTauibl ¥ CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAIUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBUE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IIeJI0YeH, KaYECTBEHHBIE PEeaKI[Mi Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 0OeCrieYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U THUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
yA0OpeHwUsI.

XuUMHSIT W 3I0pPOBbE YEJIOBEKA: MpaBUjia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeaMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEed w
HeopraHu4yeckol xumMuu B 11 Kjacce oCylIECTBISETCS YEpe3 MCIOJIb30BAHUE Kak
OOlIMX ECTECTBEHHO-HAYYHBIX TOHSATHH, TakKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NEepUOAUYHOCTh, HaOII0EHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PUM3NYECKUE BEIMYUHBI U CAMHHIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIE, TOTLIIMBO,
pecypcBhl.

TexHoorus: XUMUYECKask MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIILICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJibTaTaM OCBOCHHS
OOy4YaronMMHCsL TMPOTPaMM  CpeaHEro oO0mero oOpa3oBaHus (JMYHOCTHBIM,
METaNpeIMETHBIM W MpeAMETHbIM). HaydHo-mMeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICIICHUIO;

HaJIM4K1E MOTUBAIIMU K O0yYEHHUIO;

LEJIE€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOy4YarolIUMXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCIUTATEIBHOM JCATEIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMA B OOIIECTBE
HOpMAMM Y TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOIIO3HAHUSI, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroImxcsl.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUA TMpeaMera «XUMHUS»  OTpaKaroT
c(hOpMUPOBAHHOCTh OIBITA I[I0O3HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
oOy4JaronMxcs Mo peaju3aluy NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMSL:

OCO3HaHMS 00YyYaIOUMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEM,
YBAKEHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUSI O COLMAIBHBIX HOPMax M MpPaBUIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATEIBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTUX IPU aHAIM3€ Pa3JIMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEYECTBEHHON XUMUH;

YBaXEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKHU €CThb pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/la YYEHBIX U MPAKTHKOB;

MHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEICHHWE M TMOCTYNKU CBOMX TOBApHUILIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE IOCIEICTBHMA 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEeW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPAaBWJI MHAMUBUAYAJIBbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalLUAX, YTPOKAIOIIUX 30POBIO U KU3HU JIIOECH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B y4eOHO-HCCIIEA0BATEIbCKOM
JESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOGECcCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXEHUS K TPYLY, JIOJIAM TPyAa U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peau3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpedHOCTEH 0011IecTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3E€MIIE;

MOHMMAHMS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON M COUUAIIBHOM CPEMBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAIOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OIIbITA JEATEITbHOCTH DKOJIOTUYECKOHU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpaKkTUKe, CIOCOOHOCTM UM YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUS CHeUu(UKA XUMHUU KakK HayKd, OCO3HaHuUi €€ poju B
bopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCcTaBiIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  OCOOOW 3HAYMMOCTH XHUMHH JUII  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUMN
YCHENIHOTO TPpyAa W OKOJOTHYECKH KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHHS SBJICHUH OKPY’KaIOIIEro MUpPa U
MPOUCXOSAIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUS IS
peleHus: mpo6sieM B PeabHBIX )KU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKON I€ATEIbHOCTH;

TOTOBHOCTHU U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3ynbTaThl OCBOCHUsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE TOHATHS, OTPaKaIOIINe
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUUPHUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
polecc, CUCTEMA, HayYHbI (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, uccleqoBaHue, HAOIIOAeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);

yHHUBEpCcaJbHble y4eOHbIE NENUCTBUS (ITO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

PETYJIATUBHEIE), o0ecreunBaoIIne dbopmupoBaHue byHKIMOHATBHON
I'PaMOTHOCTH M COITMATBLHOM KOMIMETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTH 00yUarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMHU
AEUCTBUSIMM:

1) 6a30Bble JJOruvyecKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATB;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITAThI ACATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHWM NPUEMBI JJOTMYECKOTO MBILIIJICHHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM U yCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJIs KIACCU(PUKAIIMU BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKOU
peakiuy — TMPU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIECTB U XUMHUUYECKUX
pEeaKLHnii;

dbopMyITUpPOBAThH MENIN U 3a/1a41 UCCIIETOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAuyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YYCHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJ0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3ylbTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO pPa3IUnYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAYydHO-
NoNyJisipHasi JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IOCOOUSs,
pecypebl HTEpHETa), aHanmM3upoBaTh WUH(POPMAIMIO PA3IUYHBIX BUAOB U (POopM
MpECTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaAIMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArPaMMBbl, TAOIHIIBI, PUCYHKH U TPYTHE);

UCIIOJIb30BaTh HAy4yHBIH A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HHpOpManueil: NpUMEHATh MEXNpeAMETHble ((pusmueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBJ1ajieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYE€HHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU NPHU BBINOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yjbTaTaM MPOBEACHHBIX HMCCIIEIOBAHMNA MyTEM COTJIACOBAHMS TIO3HUIUI B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATENIbHYIO
JeSITENIbHOCTD, OMpeenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TMpejaraéMblii ajiroputMm ACHCTBUN Mpu
BBIMIOJJTHEHUMM YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Yy4ETOM IOJyYeHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHaIN3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHHUM SIBIICHUI



OpupoAbl, B (OPMUPOBAHMM MBILUIEHHS W  KyJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMUMHYECKHI DIIEMEHT, aTroM, 3JEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpalIEHHAs), MOJb, MOJspHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CcKeneT, (yHKUMOHAJIbHAs TpyIa,
panuKai, U30MepUsi, U30MEpbl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKalMe COCIUHEHUs, MOHOMEp, IIOIUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaKHEHUIIMX OPraHWYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOM JAEATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA INPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U MPEBPALICHUN OPTaHUYECKUX COEAUHEHNN;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTaBJIMBAaTh MOJIEIN MOJIEKYJ OPTaHUYECKMX BEHIECTB ISl MJUIFOCTPALUHA X
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHA]JICKHOCTh HM3yUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIaccy/rpynne CcoequHEHUN (yrJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUS IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alEeTUJIEH,
STWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerul, aueTalbIeruj, MypaBbUHas
KHUCJIOTA, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
dpyKTO3a, KpaxMaJ, LeJUII0J103a, TJIULHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENCNSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIIOJOKCHUSI TEOPUU CTPOCHUS
oprannveckux BemecTtB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AlCTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTIUKOD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH1, MypaBbUHAsE M YKCYCHasl KHUCJOTHI, TJIFOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKLIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOJIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiMu 1O H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIaJCTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJIATh MTpaBUJia MOJIb30BAHUS XUMHUYECKON
MOCy/I0l U J1TabOpaTOPHBIM O0OpPYJOBAHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEI[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaIlleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, OJTyUYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BEIIIECTB, JCHATypaIusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJOBAaHHEM, TPEACTABISATH pe3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIhTATOB;

cOPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XWMHUUYECKYIO
uHbOpMaIMIO, TOJMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpPEICTBa MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHUECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON CpeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA KUBBIE OPraHU3MBbI OMPENEIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YEJIOBEKa;

JUIsi 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJETNBbIX W CJIA0OBHUIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHUSI Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKaKoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHMHUHA B TO3HAHUM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM JIJIsI pEIICHUS TPAaKTUUECKUX 3a/1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AIIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KoBajieHTHas, MIOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas peiieTka,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, DJIEKTPOJMTHI, HEIJICKTPOJHUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIECTB, 3aKOH COXPAHECHUS U MPEBPALLCHUS SHEPTUU
MpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN S3BIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHMSA, JIEKAIIME B OCHOBE IMOHUMAHUS IPUUYUMHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MTaCHOM HCIIOJIh30BAHUH BAXXKHEUIITNX HEOPTAHUIECKUX
BEIIIECTB B OBITY U MIPAKTUYCCKON JESITEIIbHOCTH YEJIOBEKA,;



c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TMOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NMOHATUA IPHU
ONMCAaHNN HEOPIraHWYECKHUX BEIIECTB U UX IPEBPALICHUN;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHYECKYIO CUMBOJIUKY IS
cocTaBi€HUs (OpMyJ BELIECTB M YpPaBHEHUH XHMMUYECKUX peakLui,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJEKHCIbIA ra3, aMMHAaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMUYECKUX JJIEMEHTOB B COCAUHEHUAX PaA3IMYHOIO COCTAaBa, BUJ XMMHYECKOU
CBsA3M (KOBaJE€HTHAsl, MOHHAS, METAJUINYECKAsl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH PACKPHIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
N. MenneneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanyeckoil CHUCTEMBI
xumuueckux snemeHTtoB JI. M. MeHnneneeBa, ucCnonb3ys MOHATHS «s-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
1o nepuojaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T€HETHUYECKOM CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATH XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEArupyroluX BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaKlNH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHMI COCTaBISTh YPABHEHHS PEAKIUil pa3IMuHbIX
THUIIOB, MOJHBIE M COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YUUThIBas
YCJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OpMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJMYHbIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABAThH
OTBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaX HEOPraHUUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMHM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicteus (npuHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUN XapakTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllue B OCHOBE MPOMBIILIEHHOTO IMOJIYYEHUsI CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi 10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUuu
BELIECTB, TEIJIOBOro 3¢ (deKkTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs: C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIIbITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH W BBINOJHATH XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJEIEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOHN peakiuu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMam «Metaey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupoBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBa MAacCOBOM
KOMMYyHUKaru, HTepHeT u ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHUECKH
I1EJIECO00Pa3HOTO TOBEICHUS B OBITY W TPYAOBON NESITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 3J0POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpeibl, 0CO3HABATh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAs
cmbicn mokasarens IIJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
MPEIOTBPAICHHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00yJaronXxcsl ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI: YMCHHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYCCKUX SIBJICHUIA;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3jaesioB U TeM nu(ppoBbIe
Ne ni/mt P Kontpoabnbie IIpakTuueckue (udpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTAHUYECKUX COCTUHEHUN A. 3 https://myschool.edu.ru/
M. bytneposa
Wroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIe yTIeBOAOPOABI — AJIKAHBI 2 https://myschool.edu.ru/
29 Henpenenbable yrieBoaOpOIbl: alKEHBI, 6 | https://myschool.edu.ru/
’ aJIKaINEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBo10posl 2 https://myschool.edu.ru/
24 IIpupoaHbIE HICTOYHUKH YIJIEBOJOPOIAOB U 3 | https://myschool.edu.ru/
’ uXx nepepadoTka
Hroro no paszneny 13
Paznen 3. Kucinopoacoaepsxaimue oprannyeckue coeIuHeHust
3.1 Cnuptel. ®enon 3 https://myschool.edu.ru/
32 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1 https://myschool.edu.ru/
' CnoxHbie dGUpbI
3.3 YrieBoasl 3 1 https://myschool.edu.ru/
Hroro no paszneny 13




Pa3znen 4. A3oTcoaepxainue opranHnyecKkue coe{uHeHust

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3 https://myschool.edu.ru/
Wroro no pazneny 3
Pa3znen S. BbicokoMoJIeKyJIsIpHbIE COeINHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://myschool.edu.ru/
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne ni/mt P Kourposbnbie IIpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBbBI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH https://myschool.edu.ru/
1.1 u Ilepnonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. 1. Menjeneena
10 Crtpoenue BemniecTBa. MHOrooopasue 4 https://myschool.edu.ru/
) BEIIECTB
1.3 XUMUYECKUE Peakiuu 6 1 1 https://myschool.edu.ru/
Hroro no pazgeny 13
Pa3nea 2. Heoprannyeckasi xumust
2.1 Mertasmibl 6 1 https://myschool.edu.ru/
2.2 Hemeramnsl 9 1 1 https://myschool.edu.ru/
23 CBs13b HEOPraHUYECKUX U OPraHMYECKHUX ) https://myschool.edu.ru/
’ BEILIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUA U )KU3Hb 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
IIpeameT opraHudeckoil XMMHH, €€ https://myschool.edu.ru/
| P p | 04.09.23 Py
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUs OPraHUYECKUX https://myschool.edu.ru/
2 coenquHeHuil A. M. bytneposa, eé 1 11.09.23
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o KiIaccupUKAIIU https://myschool.edu.ru/
opranndeckux Bemniects. Homenkiarypa
3 P I P 1 18.09.23
(cucremaTudeckasi) ¥ TpPUBHAIbHBIC
Ha3BaHUs OPTaHUYECKHUX BEIIECTB
AJKaHEIL: COCTaB U CTPOCHHE, https://myschool.edu.ru/
4 1 eTp 1 25.09.23 by
TOMOJIOTUYECKHH Pl
MeraH u 3TaH — NpoCTEUIINE https://myschool.edu.ru/
5 P 1 02.10.23 pemy
MPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 09.10.23 https://myschool.edu.ru/
OTWIIEH U IPONUIIEH — MPOCTeHIIne https://myschool.edu.ru/
: p p . 16.10.23 P
MPEICTABUTENH AJIKEHOB
3 [IpakTuueckas padora Ne 1. «Ilomyuenue | | 231023 https://myschool.edu.ru/
ATUJIEHA U U3yUYE€HHE €TO0 CBOWCTBY o
Ankanuensl. bytaauen-1,3 u https://myschool.edu.ru/
9 MetunoyrtaaueH-1,3. Ilomydenune 1 13.11.23
CHHTETUYECKOTO KayuyKa U PEe3UHBI




AJKUHBL: COCTaB U OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.

https://myschool.edu.ru/

10 . . 20.11.23

AnetuieH — npocTeimumi

MPEICTABUTENb AIKUHOB

Brluucnenus no ypaBHEHUIO https://myschool.edu.ru/
1  bentr 27.11.23 by

XUMUYECKON peaKuuu

Apenbl: 6eH3011 U TOJIy0J. TOKCHYHOCTD https://myschool.edu.ru/
12 04.12.23

apeHoB
13 I'eneTnueckas CBs3b yIiI€BOJOPOAOB, 11.12.23 https://myschool.edu.ru/

NpUHAUICKAIINX K PA3IMYHBIM Klaccam o

IIprpoaHbIE ICTOYHUKH YITIEBOAOPOIOB: https://myschool.edu.ru/
14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIC 18.12.23

ras3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu

IIprpoaHbIE ICTOYHUKH YIJIIEBOAOPOIOB: https://myschool.edu.ru/
15 NPUPOHBII ra3 U MOMyTHbIE HePTIHbIE 25.12.23

ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu

KonTponbHas pabora mo paszaen https://myschool.edu.ru/
16 P P PASACIY 15.01.24 Py

«YTIeBogopoas»
17 IIpenenpHbIE OJHOATOMHBIE CITUPTHI: .01.04 https://myschool.edu.ru/

METaHOJI ¥ 3TaHoJ1. BogopoaHas cBsi3b o

MHoOroaroMHbI€ CIIUPTHI: ITUIICHTIIUKOJIb https://myschool.edu.ru/
18 P 29.01.24 by

U TJIMLEPUH

DeHO: CTPOEHUE MOJIEKYJIBI, https://myschool.edu.ru/
19 buznyeckne 1 XuMHUYeCcKre CBONCTBA, 05.02.24

MIPUMEHEHUE

Anpaeruapl: GopManbaeTuI U https://myschool.edu.ru/
20 ACTUIIBL: (popMATLICTH 12.02.24 Py

areTanpaerun. AneTod
21 OIHOOCHOBHBIE IIPEIETbHBIE 19.02.24 https://myschool.edu.ru/




KapOOHOBBIE KUCIIOTBI: MypaBbUHAS U
yKCycHast

[TpakTuueckas padota Ne 2. «CBoiicTBa

https://myschool.edu.ru/

22 . 26.02.24
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBast U OJICMHOBAsI KUCIIOTHI, KaK https://myschool.edu.ru/
23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX 04.03.24
KHUCJIOT
24 Mpbuta kak cosu Bmcumi; KapOOHOBBIX 11.03.24 https://myschool.edu.ru/
KHCJIOT, MX MOIOIIEE ACICTBUE
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE https://myschool.edu.ru/
25 KapOOHOBBIX KUCIIOT. ['uaponu3 18.03.24
CIIOKHBIX 3(pUpoB
26 JKupsl: runponns, NpuMeHEHueE, 01.04.24 https://myschool.edu.ru/
Ouoyoruveckas poib KUPOB
VYrieBoibl: cocTaB, KiacCUpUKaIHSI. https://myschool.edu.ru/
27 Bakueiimue npeacraBuTeNn: I0K03a, 08.04.24
bpykTo3a, caxaposa
73 Kpaxmair 1 nemnonao3a Kak IpupOJHbIE 15.04.24 https://myschool.edu.ru/
MIOJINMEPHI
KonrtponsHas padota no pazaeny https://myschool.edu.ru/
29 «Kucnopozacoepxaiiue opraHnyecKue 22.04.24
COCIMHECHUA
30 AMWHBI: METHJIAMUH W aHWJIWH 29.04.24 https://myschool.edu.ru/
AMUHOKHCIIOTHI Kak aM(pOTEpHbIE https://myschool.edu.ru/
31 OPraHUYEeCKHE COCTUHEHUS, UX 06.05.24
ononoruueckoe 3Hauenue. IlenTuanl
3 benku xak npupoaHsie 13.05.24 https://myschool.edu.ru/

BBICOKOMOIJICKYJIAPHBIC COCANHCHUA




OCHOBHBIC TIOHATHS XUMHHU

https://myschool.edu.ru/

33 . 1 20.05.24
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN
OCHOBHBIE METOIbI CHHTE3a https://myschool.edu.ru/
34 BBICOKOMOJICKYJISIPHBIX COCIMHCHUH. 1 22.05.24
[InacTmaccel, KayuyyKd, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIus aToMOB

KoauuecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 3J1eMeHTOB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHHIH I10
rpynmnam u nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAYKU

CrpoeHue BemecTBa. XUMHUECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs13U. Bogoponnas cBs3b

BasieHTHOCTB. DIIeKTPOOTPUIIATETLHOCTD.
Crenennb okuciecHusa. Beniectsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

[lonsiTHE O AMCHEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe

Knaccugukanus 1 HOMEHKIATypa




HCOPraHN4YCCKUX COC,Z[HHGHPII}’I. I'enernmueckas
CBsA3b HCOPraHNM4YCCKUX BCIICCTB, PA3JIMYHBIX
KJ1aCCOB

Kiaccudukanus XuMruaecKkux peakiuii B
HEOPraHWYECKOM U OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peaKiuu.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bousiaue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMUYECKON peakum»

11

DnekTponauTHyecKas auccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPra’Hn4Y€CKUX U HCOPTraHNYCCKUX BCIICCTB

12

13

14

15

OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
peakmuu. [lousTHE 00 2MEKTpOIIN3E
pacIyIaBoB M pacCTBOPOB COJIEH

KonTtponbHas paboTta no pazueny
«Teopernueckre OCHOBBI XUMHUU»

Mertaiuel, ux nosioxenue B [lepuognyeckoii
cUCTeMe XUMHUeCKux 3nemeHToB J1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OO1Me Gpu3ndecKue cBONCTBa
METaJJIOB

CrnaBel METaIIOB. DIIEKTPOXUMUYECKUH Pl




16

Hapr[}KCHI/Iﬁ MCTaAJJIOB

XHUMHYECKHE CBOMCTBA BaXKHECHIITNX
METaJUIOB (HATpUH, KaJui, KaJblluii, MarHUH,
ATFOMHUHHNA) U UX COCTUHEHUN

17

18

19

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

XUMUUYecKHe CBOMCTBA IIUHKA, KeJie3a U X
COE€IUHEHUN

[IpakTuueckas paborta Ne 2. "Pemienue
AKCIIEPUMEHTANFHBIX 3a7a4 10 TeMe
«Metamab»"

20

Hewmeramisl, UX 1oJIOKEHNE B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB M. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKUe CBOMCTBA HEMETAIIIIOB.
AnoTponusi HEMETaIOB (Ha IpUMEpe
KHCJIOpOJia, cephl, hocdopa u yrieposia)

22

23

XHUMHUYECKUE CBOKWCTBA I'aJION€HOB, CEPHI U UX
COE€IUHEHUN

XuMudeckue cBoMCTBa a30Ta, hocdopa u ux
COeTUHEHUN

24

XHWMHYECKHUE CBOMCTBA YIIepoaa, KpEMHUS U
UX COeIMHEHNH

25

26

[IprMmeHeHne BaXKHEUIINX HEMETAIIOB U UX
COETUHEHUN

O0001IeHYE ¥ cUCTEMAaTH3alUs 3HAHUI 110
teme «HeMertaiuisly. BelunciieHus 1o




YPaBHEHHSAM XUMHUYECKHUX PEAKLUN 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemienne

27 SKCIEPUMEHTAIBHBIX 3314 10 TEME 1
"Hemeramnsl"»

73 KonrtponbHas pabora no temam «MeTauiby 1
n «Hewmeramisn

79 Heopranuueckue u opraHnyecKue KUCiaOThl. |
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmMoTepHbIe HeoOpraHU4ecKHe u

30 opranuyeckue coequHenus. ['enernueckas |
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECTB
Ponb xumun B o6ecrieueHu 3KOJIOTUIECKOMH,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHN MEAULIMHBI
[IpencraBienust 06 00MKX HAYUHBIX

32 MIPUHIHUIIAX IPOMBIIUIEHHOTO MTOJIyYeHUS 1
BAXHEHININX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHATIOB 1

34 XHMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB 110 34

[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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