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HOACHUTEJIBHASA 3AITUCKA

[IporpaMma 1Mo XMMuU Ha YPOBHE CpPEIHEro 0011ero o0pa3zoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa or 29.12.2012 No 273-®3 «0O6 oOpazoBanuu B
Poccuiickoii denepanumy», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS (eaepaibHOM
o0OpazoBarenpbHON TporpaMmbl  cpeaHero obmero ob6pazoBanusi (POII COO),
npencTaBlieHHbIX B DefepalbHOM TOCYIapCTBEHHOM OOpa30BaTENbHOM CTaHAApTe
COO, c¢ yuérom Kounenmuu mnpenonaBaHus Yy4eOHOro rmnpeaMera «XUMHS» B
oOpa3oBarenbHbIX opranuzauusax Poccuiickoin denepanuu, peann3yromMX OCHOBHBIE
o0pa3oBaTeNbHbIE NPOrPAMMBI, U OCHOBHBIX MOJOXEHHH «CTpaTteruu pa3BUTHS
Bocriutanuss B Poccuiickoit denepanuu Ha nepuon Ao 2025 roga» (PacmopsokeHue
IIpaButenbcTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJXOJI0B K pa3pabOTKe MPOrpaMMbl 0 XUMHUHU, K ONPEAESICHUI0 00LIei
CTpaTeruu OOy4eHHMs, BOCIUTAHMUS U Pa3BUTUS OOydaIOLIUXCS CPEACTBAMH Y4eOHOTrO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIM
koHuenrtyanbHsle monoxeHuss DPrOC COO o B3auMOOOYCIOBIEHHOCTH —IIEJIEH,
COJIEp)KaHus, pe3yJIbTaTOB OOy4YeHHMs] M TpeOOBaHMNW K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOe 00pa3oBaHUE, MOJy4aeMOE€ BBITYCKHUKaMHU 0011e00pa3oBaTebHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThl0 UX 00pa3oBaHHOCTU. OHO CIHYXKHUT
3aBEPIIAIOIIMM JTalloM pealu3aldd Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJIIOYEBBIX I[EHHOCTEH, MPUCYIIUX LEJOCTHOM cHucTeMe XMMHUYECKOro oOpa3oBaHMUS.
OTH HEHHOCTHU KacaroTcs MO3HAHUS 3aKOHOB NMPUPOABI, (POPMUPOBAHUSI MUPOBO33PEHHUS
M o0UIell KyJbTypbl YEJOBEKa, a TAKXKE 3KOJOTMUYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 3JI0pOBbI0 W MpPUPOJIHON cpene. Peanusyerca Xumuueckoe oOpa3zoBaHUE
oOyJaroImmxcsi Ha YpOBHE CpeaHero ooOImero oOpa3oBaHHUS CpPEICTBAaMU ydeOHOTO
npeaMeTa « XUMHUs», COIEPKAHUE U MOCTPOEHUE KOTOPOTO ONPENEIEHBI B IPOrPAMME
0 XUMHUU ¢ YYETOM crielu(PrKy HAYKH XUMUH, €€ 3HaUYeHUs B MIO3HAHUM MIPUPOJIHI U B
MaTepuaibHOW >KM3HM OOLIECTBA, a TakXke C y4€TOM OOIIMX IeNe M MPUHLHUIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEIHEro oOIero oopa3oBaHus
B Pocculickoit denepanum.

XuUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIPAaeT 0Co0yi0 pojib B
COBPEMEHHOW IIMBUJIM3ALIMM, B CO3/IaHUM HOBOWM 0a3bl MaTepHaibHON KyJIbTypbl. OHa
BHOCUT CBOM BKJaad B (DOPMHUPOBAHHME pALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3J]aHUE LIEJIOCTHOTO TIPEJICTABICHU OO0 OKpYXXalolleM MHpEe KakK O €IUHCTBE
OpUPOIBI U YelloBeKa, KOTopoe (GOopMUpYyeTCs B XHMHUU Ha OCHOBE MMOHHUMAHMUS
BELIECTBEHHOI'O COCTaBa OKPYKAIOIIET0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOIEWCTBYS C JOPYrMMHU €CTECTBEHHBIMM HayKaMH, XHMHS cTaja
HEOTHEMIIEMOM YacTbI0O MHUPOBOW KYJIBTYpbl, HEOOXOAUMBIM YCJIOBHEM YCIEIIHOTO
TpyJa U JKU3HU Kaxjaoro uieHa oOmectBa. CoBpeMeHHass XUMHUA KakK Hayka
co3ujaTeNbHasl, KaKk HayKa BHICOKMX TEXHOJIOTHI HalpaBjieHa Ha PEIIeHUE TII00aTbHBIX
npo0JieM yCTOMYMBOTO pPa3BUTHUSI YEJIOBEYECTBA — CBHIPhEBOM, JHEPreTHUECKOM,
MUILIEBOM, SKOJIOTUYECKON O€30MaCHOCTH U OXPaHBI 3/T0POBbSI.

B coorBerctBUM ¢ OOMMMHM [ENSIMH M MPUHIMIIAMH CPEIHEro OOIIero
oOpazoBanusi cojepkanue mnpeamera «Xumus» (10—11 kmaccel, 6a30BbIl YypOBEHBb
U3YYCHHS]) OPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO MOATOTOBKY
oOyJaromuxcsi, HeOOXOUMYI0O UM I BBIPAOOTKH MHUPOBO33PEHUECKUX OPHEHTHUPOB,
YCHEMIHOTO BKJIFOUEHHS B JKM3Hb COLMYMa, IIPOJIOJKEHNS 00pa30BaHUs B Pa3IMUHBIX
00JacTsX, HE CBSI3aHHBIX HETTOCPEICTBEHHO C XUMHUEH.

CocraBnsoliuMu ~ npeameTra  «XUMHUsS» — SABISAIOTCA  0a30Bble  Kypchl  —
«Oprannyeckas xumus» © «OOm@as W HEOpPraHWyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHUsl KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHUWA MO HEOPraHWYeCKOW XUMHUU (C BKJIIOYEHHWEM 3HAHUN W3 OOIIeH XUMHUU) U
opranudeckoil xumuu. DOpPMHUPOBAHHME JTAHHOM CHUCTEMbl 3HAHUWA IPU U3YYCHUH
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT0OOpa3usi BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa cojaepxkaHusi KypcoB — «Opranuyeckas xumus» U «OOmas u
HEOpraHWYecKass XUMHUs» CQOpMUpOBaHA B MporpaMmMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'0 MOJIX0J]a K U3yUYEHHUI0 yueOHOro Marepuaia u o0yciIoBJI€Ha UCTOPUUECKH
00OCHOBaHHBIM PAa3BUTHEM 3HAHUU HA OINpPENETIEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B
Kypce OpPraHM4YecKOW XHMMHMH BEILECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCHYECKOU
TEOPUU CTPOCHHSI OPTraHMYECKUX COEJIMHEHMI, a TAaKKe HA YPOBHE CTEPEOXUMHUYECKUX
U 3JIEKTPOHHBIX MPEJCTABICHUNH O CTpoeHUM BellecTB. CBeneHUs 00 HU3ydyaeMmbIX B
Kypce BELECTBaX JAITCs B Pa3BUTHUU — OT YIJIEBOJOPOAOB JI0 CIOKHBIX OMOJOTrHYECKH
AKTUBHBIX COCIMHEHMM. B Kypce OpraHM4eckod XUMHUU TOJYYarOT pa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs IE€pBOHAYAIILHbBIC
MPEACTABICHUS] O XHWMHYECKOW CBA3HM, KIACCU(PUKALMOHHBIX MPU3HAKAX BEILIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUYECKON PEAKIINH.

[lon HOBBIM yrjoM 3peHuss B IMpeaMere «XuMuUs» 0a30BOro ypoBHS
paccMaTpuBaeTCs W3YYEHHBII Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHus
TEOPETUYECKU MaTepual U (PaKTOJIOrMUECKUE CBEIEHUS O BEIECTBAX U XUMHUYECKON
peakuuu. Tak, B dYacTHOCTH, B Kypce «OOmas u HeopraHMYecKas XUMHsD)
0Oy4aroIuMcsl MPeI0CTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE MEPUOJIUYECKOTO
3aKOHa C OOIIETEOPEeTUUYECKMX M METOAOJOTMYECKUX TO3ULIUNA, TIy0xke MOHSTH



HUCTOpUYECKOE W3MEHeHHe (YHKIWNA H3TOrO0 3akoHa — OT oOoOmiarome 10
OOBSACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucremMa 3HaHUM O BaKHEHIIMX BEIECTBaX, MX COCTABE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHUHU, a TaKXKE O XHUMHUUYECKHX PEAKIUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSX NPOTEKaHus AomnoJHsAEeTCA B Kypcax 10 u 11 kmaccoB anemeHTaMu
COJICpKaHUsl, UMEIOIIUMU KYJIbTYPOJOTUUECKUN U MPUKIAIHON XapakTep. JTU 3HAHUSA
CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHH C IPYTUMU HayKaMU, pACKpbIBAIOT €&
pOJIb B TIO3HABATENLHON M MPAKTUYECKOW NESITeIbHOCTU YeJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXXEHHUS K MPOIECCY TBOPYECTBA B 0OOJACTU TEOPUU U MPAKTUUYECKUX
MPWIOKEHUN XUMHUHU, TTOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBS3aHHBIX C XMUMHEH, KPUTHYCCKH OCMBICIUBATH
UHGOPMAITUIO U TPUMEHSTD €€ JUIsl TOTIOJTHEHUS 3HAHUN, PEeIICHUSI HHTEIICKTYaIbHBIX
U OKCIEPUMEHTAIBHBIX HCCIEAOBATEeNbCKUX 3a/ad. B menmom cojaepikanue ydueOHOTO
npeaMera «XUMUs TaHHOTO YPOBHS M3YUYEHHUS OPUEHTHUPOBAHO Ha (GOPMUPOBAHUE Y
00yYaromMXcsi MUPOBO33PEHUYECKOM OCHOBBI JJIsl MOHUMaHUS (Puiaocopckux wuuaew,
TaKMX KakK: MaTepUalbHOE EJIMHCTBO HEOPraHWYECKOTO M OpPraHMYeCKOro MHpa,
0OyCJIOBIIGHHOCTh CBOMCTB BEILIECTB HUX COCTABOM M CTPOCHHEM, I03HABAEMOCTh
IPUPOAHBIX SABJICHUM MYTEM IKCIIEPUMEHTA U PELICHUS MPOTUBOPEUNNA MEXK]TY HOBBIMU
dbakTaMd U TEOPETUYECKUMH MPEANOCHUIKAMH, OCO3HAHUE POJU XUMHUU B PEIICHUU
AKOJIOTMYECKUX TPOOJeM, a TakKe MpoOeM COEpPEeKEHUs SHEPreTHYECKUX PECYPCOB,
CBIPbsi, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTE€pUaJOB.

B miane pemienus 3aa4 BOCIUTAHUS, PA3BUTHS U COITMATM3AIMN O0YJarOITUXCSI
OPUHATBIE TPOrpaMMOM MO XHMHUHU TOAXOAbl K OIPEIECICHUIO COJEpkKaHUui U
MOCTPOCHUSI TIpeAMETa MPEeAyCMaTpUBAIOT (POPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX
NEUCTBUN, HUMEIIMX 0a30BO€ 3HAYEHUE Uil PA3IMYHBIX BHUIOB JI€ATEIbHOCTH:
perieHus: mpoosieM, MOUCKa, aHaidu3a U o0paboTKu MHpOpMaIUU, HEOOXOMUMBIX IS
NpPUOOPETEHHUs]  OMbITAa  MPAKTUYECKOW U HUCCIENOBATENBCKOW  JIESITENIbHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XHUMHUH.

B mpaktuke mnpemnonaBaHus XMMHUUM KaK Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus, TAK U HA YPOBHE CpEeAHEro oOIIero oOpa3oBaHUs, MPHU OINpeaeTeHUU
COJEP/KATEIIbHOW  XAPAKTEPUCTUKU LEJed M3y4YeHUs NpeAMETa HamnpaBICHUEM
MEePBOCTENICHHOW 3HAYUMOCTH TPAJAUIIMOHHO TPU3HAETCA (POPMHUPOBAHHE OCHOB
XUMUYECKOM HayKh Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKON
NEATEeIbBHOCTH 4YeJIOBEKa M KakK OJHOT0 W3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAUYECKON TOUKM 3pEHUsS TAaKOW IMOAXOJ K OIPEACICHUIO LEJIeH HW3YyYCeHUS
MpeMETA SIBJISICTCS BITOJIHE OMPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJABHBIMH LEIAMH HW3YyYECHHUS TMpeIMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) sIBASIIOTCS:



e (opMupoBaHUE CUCTEMBI XUMHUYECKUX 3HAHUN KaK BaXXHEHUIICH COCTABIISIONICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUPA, B OCHOBE KOTOPOHM JIEKAT KIFOUEBBIC
NOHATHS, PyHIaMEHTaIbHbIE 3aKOHBI M TEOPUH XUMHUHU, OCBOCHHUE SI3bIKA HAYKH,

YCBOEHHUE u NOHUMaHue CYLIIHOCTHU JOCTYIHBIX 00001IeHNH
MHPOBO33PEHYECKOI0 XapaKTepa, O3HAKOMIICHHE C HCTOPUEH UX pa3BUTUSA U
CTaHOBJICHHS],;

e (QopMupoBaHUE M pa3BUTHE MPEACTABICHUM O HAYYHBIX METOJAX IO3HAHUS
BELIECTB MU XMMHUYECKUX pPEAKIUH, HEOOXOAUMBIX JUIsl MPUOOPETEHUS yMEHUMN
OpPUEHTHUPOBATHCS B MUPE BEUIECTB U XUMUYECKUX SIBICHHUM, UMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHUH U CTOCOOOB NEATEIHHOCTH, CBA3AHHBIX C HAOIIOJCHUEM H
O0OBSICHEHMEM XUMUYECKOTO KCIEPUMEHTA, COOIIOIEHUEM TTpaBuil 0€3011aCHOTO
oOpallleHHsI C BEIECTBAMM.

Hapsiny ¢ »tuM, comepkaTenbHas XapaKTepUCTHKa LeJed W 3adad H3ydyeHUs
mpenMera B MporpaMMe MO XMMHHM YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMU TPHOPUTETAMU B CHUCTEME cpeAaHero oOmero obpaszoBanusi. CerogHs B
NPENoJJaBaHu XUMUU B OOJIbIIEH CTENEHU OTNAETCA MPEANOUYTEHUE MPAKTUYECKOM
KOMITOHEHTE COJIep)KaHusl O0yUeHHs, OPUCHTUPOBAHHON Ha MOJTOTOBKY BBIITYCKHUKA
00111€00pa30BaTeIbHON  OpraHu3alMy, BIAJCIONIETO HE HAO0OpOM 3HAHUU, a
(YHKIIMOHATBHOW TPAaMOTHOCTBIO, TO €CTh CIOCO0aMH M YMEHHSIMH aKTHBHOTO
MOJIYYCHHS 3HAHUN U TPUMEHEHUS UX B PEaIbHOM MKU3HU JJI PEIICHUS MPAKTUYECKUX
3ajad.

B cBsizu ¢ 3TUM TIpu M3ydeHHH mpeaMera «XUMUs» JTOMUHUPYIOIIee 3HAYCHUE
MPHOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

amanrtanus OOydJaloIUXCs K YCIOBUSM JWHAMHYHO Pa3BHBAIOIIETOCS MHPA,
dbopMHpOBaHNE WHTEJUIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HCHHBIX CHTYAIIHSX, CBI3aHHBIX C BEIICCTBAMHU U WX MPUMCHCHHEM,;

(dopmHpoBaHrEe Yy 00y4YarOIMUXCs KIIOUYEBBIX HABBIKOB (KIHOYEBBIX KOMIETEHIUH),
MMEIOIUX YHHUBEPCAIBHOE 3HAUCHHWE U1l Pa3jIMYHBbIX BUIAOB JACATEIBLHOCTH: PEIICHHUS
npobieM, TIOMCKa, aHamm3a W o0paboTku uWHGOPMAIMH, HEOOXOAUMBIX IS
MPUOOPETEHUST OMBITA JIEATEILHOCTH, KOTOpasi 3aHUMAET BAaXHOE MECTO B TMO3HAHUU
XUMHH, a TaKXe ISl OIEHKHA C TIO3WIMHA JKOJIOTHMYECKON Oe30MacHOCTH XapakTepa
BJIMSTHHSI BEUIECTB M XMMHUYECKHUX MPOIECCOB HAa OpPTaHW3M YelIOBEKa M MPUPOTHYIO
cpeny,

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HWHTEINIEKTYAIbHBIX U TBOPYECKUX
CHOCOOHOCTEN 00ydarolmuXcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBBIE
3HAHUSA 0 XMMHUU B COOTBETCTBHHM C YXU3HEHHBIMH IMOTPEOHOCTSMH, HCIOIH30BAThH



COBpPEMEHHBbIC MH(POPMAIMOHHBIE TEXHOJOTHHU IS TOWCKAa W aHanu3a ydeOHOU u
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XHMHUYECKOTO COJICPKAHUS;

dbopMHUpOBaHHWE U Pa3BUTHE y OOYYaAIOIIMXCS ACCOIMATUBHOIO M JIOTMYECKOIO
MBIIIJICHUS, HAOIIOJATENbHOCTH, COOPAHHOCTH, AKKYypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHWHW W TIPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUE y  oOydalmmxcia  YOekJAEHHOCTH B T'YMaHUCTUYECKOU
HANpaBJICHHOCTH XWUMHUU, €€ BAXHOM pOIM B pEHICHUH TJIOOAIBbHBIX MpoOsIeM
PalMOHAIIBHOTO TPUPOOIIOIB30BAHUS, TOIMOIHEHUSI SHEPIeTUYECKHX PECYpCcoB U
COXpaHEHUSI TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpexHOTO
OTHOIIEHUS K TPHUPOAE W CBOEMY 3JI0POBBIO, a TaKKe NPHOOPETCHHs OIbITa
UCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHWM JUIsl TIPUHATHS TPAMOTHBIX pEHICHUN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHOM muiane cpeaHero oOiiero oOpa3oBaHUsl NpeaAMET «XUMHS» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPeIMETHOM 001acTH «ECTeCTBeHHO-HAYyYHBIE TIPEIMETHI.

OOmiee 4yuCiIO 4YacoB, OTBEAEHHBIX JUIsl W3YYEHUsS XMUMHHM, Ha 0Aa30BOM YpOBHE
cpeaHero obmero oopazoBaHus, coctaBiseT 68 yacoB: B 10 kimacce — 34 yaca (1 gac B
Hezemo), B 11 knacce — 34 gaca (1 gac B Henenio).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpeameT opraHMyeckod XuUMUU: €€ BO3HHUKHOBEHHE, Pa3BUTHUE W 3HAYCHUE B
NOJIYYEHUH HOBBIX BEHIECTB M MaTepuanoB. Teopusi CTPOEHUS OPraHUYECKHX
coenunennit A. M. BytnepoBa, e€ ocHoBHbIe ToOJIOkKEHUS. CTPYKTYpHBIE (POPMYIIbI
OopraHu4eckux BemecTB. ['omonorus, nzomepus. XMMUYECKask CBA3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KilaccuPUKAaUMU OpraHudyeckux BemecTB. HomeHkiaTypa
OpPraHUYECKUX COEIMHEHUH (CUCTeMaTHyecKasi) U TPUBHAJIbHbIE HAa3BaHUS BaKHEUIINX
[IPEICTaBUTEIIEH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METO/Abl HW3Y4YEHHUS BEIIECTB U HUX IPEBPAILCHUIA:
O3HaKOMJIEHHE ¢ oOpa3liaMH OPraHUYECKHX BEIECTB U MaTepuajlaMud Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKMX BELIECTB, HAOMIOJCHHUE U OIUCaHUE
JEMOHCTPALlMOHHBIX OIBITOB 10 TPEBPALECHUIO OPraHWYECKUX BEIIECTB IPU
HarpeBaHuM (I1aBjieHUE, OOyIJIMBAaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKHAN psii. MeTaH u 3TaH — NpocTenInme
NPEICTaBUTENN aJTKAHOB: (PU3NYECKUE U XUMUUYECKUE CBOMCTBA (peakuu 3aMeLIeHHsI 1
TOpeHMs), HaX0XKJIEHUE B PUPO/JIE, TOITYyUEHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKHHN psA. OTWIEH W NPOINUJIEH —
MPOCTEUIINE MPEICTABUTENN AJIKEHOB: (PU3NYECKHE U XMMUYECKHE CBOMCTBA (peakuuu
THIPUPOBAHUS, TaJOr€HUPOBAHMs, THApATallMd, OKHUCIEHUS U MOJIMMEpHU3alnN),
NOJIyYEHHE U IPUMEHEHHUE.

Anxanuensl: Oyrtaauen-1,3 u werwnOyrtamueH-1,3: cTpoeHHe, BaKHEUITHE
XUMUYECKHE CBOMCTBa (peakuus mnoiaumepusauuu). I[logydyeHne CUHTETHYECKOro
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTUYECKUHN psAl. ALIETUIIEH —
MPOCTEHIINN MPEeICTaBUTENb AIKUHOB: COCTaB, CTPOCHHE, (DU3MUECKHE U XUMUYECKHE
CBOMCTBa (peakuMy THAPUPOBAHUS, TaAJIOTCHUPOBAHMS, THUApATALMU, TOpPEHUs),
NOJIyYeHHE U PUMEHEHHUE.

Apenbl. beHzon: cocrtaB, cTpoeHue, (U3NYECKME U XUMHUYECKHE CBOWCTBA
(peakuuu TrajaoreHUpoBaHUS W HUTPOBAHMS), TOJYYEHHE U MpPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U Xumuyeckue ceoucmed (peakyuu 2ai02eHupoSaHus u



HUMpPOBAanUsl), noiyyenue u npumeneHue. TOKCUYHOCTh apeHOB. ['eHeTHnueckas CBs3b
MEKly YIIE€BOJOPOJAMH, IPUHAIICKAIMMHU K Pa3JIMYHBIM KJIacCaM.

[IpupoHbie UCTOUHUKH YTIIEBOJOPOAOB. [IprpoaHbiii ra3 u nonyTHbie HEQTIHbIE
razpl. Hedts m e€ mnpoucxoxaenue. CrnocoObl mnepepabOTKu HEPTH: MEPEroHKa,
KPEKUHT (TepMUYECKHUH, KaTanuTudeckuit), muponus. [Ipoayktel nepepaboTku HedTH,
X NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIN yroib W NPOAYKTHI €ro0
nepepadoTKH.

OKCIEpUMEHTANIbHbIE METOAbl M3Y4YEHUs BELIECTB MW WX [PEBPAILICHHI:
O3HaKOMJICHHE ¢ O0pa3laMu MIacTMacc, KayuyyKoB M pe3uHbl, Kosuiekiun «Hed1b» u
«YTOnp», MOIEIUPOBAHUE MOJIEKYJI YIVIEBOAOPOAOB W TAJOIE€HONPOU3BOIHBIX,
MIPOBEICHHE MPAKTHYECKOW PAOOTHI: TIOJyYEHHE STUJIEHA U H3YYEHHUE €r0 CBOWCTB.

PacuérHeble 3anaun.

Boruncnenus no ypaBHEHUI0 XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMUECTBA
MCXOJTHOTO BEILECTBA WJIM TMPOAYKTa pEaKIUM IO H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB MM NPOAYKTOB PEAKIIUM).

KucJiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHble OTHOATOMHBIE CIIUPTHI. METAaHOJI U ATAHOJN: CTPOEHUE, PU3NYECKUE
U XMMHYECKHE CBOMCTBA (peakUuu C aKTUBHBIMM METaJUlaMH, TajJOre€HOBOJOPOJIaMH,
ropeHue), npuMeHeHue. BonopoHeie CBA3M MEXIy MOJIEKYJIaMH cnupToB. JleiicTBue
METAHOJIA ¥ 3TAHOJIAa HA OPTaHU3M YEIOBEKA.

MHoroaroMHble COUPTHI. DTHICHIJIMKOIb U TJIMLEPUH: CTPOCHUE, (PU3HUECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJEIHCTBUE CO ILEJOYHBIMU METAJJIAMU, Ka4eCTBEHHAas
peakisi Ha MHOTOATOMHBIE CIUPTHI). [leficTBue Ha opranu3m udenoBeka. [Ipumenenue
TJIMIEPUHA U ITUJICHTIIUKOJIS.

@DeHoJI: CTPOCHHE MOJIEKYIIbI, (PU3NUECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
denona. [Ipumenenue deHona.

Anbneruabl U kemonwvl. Dopmanpaeruy, aueTanbIerul: CTpoeHue, Gu3nueckue u
XUMUYECKUE CBOWCTBA (PEAKUMU OKHUCIEHUS M BOCCTAHOBJICHMS, KayeCTBEHHBIE
peaKkiMu), MOJIy4eHHE U PUMEHEHHE.

OnHOOCHOBHBIE TIpe/eSibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U YKCYCHas
KHCJIOTBI: CTpOCHHE, (DU3MUEeCKHe M XHMMHYECKHE CBOMCTBA (CBOMCTBA, OOIIWE IS
KJlacca KHCJIOT, peakius sTepuduKainm), nojlydyeHue u npuMmenenue. CreapuHoBas U
OJICMHOBAas KHUCJIOThl KakK MPEIACTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. MblIa Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICUCTBHE.

Crnoxuble 3(pUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['MIPOIN3 CIHOMKHBIX
a¢upos. Kupsl. 'naponus xupos. [Ipumenenne xupoB. bruonornyueckast posib )KUPOB.

VYrneBoapl: cocTaB, Kiaccu(UKalMs YIJIEBOJAOB (MOHO-, TU- M TOJHCAXapHJIbl).
['moko3a — mpocTelvié  MOHOCaxapuj: OCOOEHHOCTH CTPOEHHUSI MOJIEKYJIbI,




¢u3nyecKkue W XUMHYECKHE CBOMCTBa (B3ammojeicTBue ¢ rumapokcuaom meau(ll),
OKHCJICHME aMMHAYHBIM pacTBOpPOM oOkcuaa cepeOpa(l), BoccTaHOBICHHUE, OpOXKEHUE
TJIFOKO3b1), HAXO0XKICHHE B MPUPOJE, MpUMEHEHHe, Ouonorudyeckas posib. DOToCUHTES.
®pyKTO3a KaKk U30Mep TIIHOKO3bI.

Kpaxman wu wnemnono3a Kak npupojHble nonuMepbl. CTpoeHHe Kpaxmana Hu
LEJUTI0NI03bl. PU3HYECKHE U XUMUYECKHE CBOMCTBA Kpaxmalia (THIpoJin3, KaYeCTBEHHAs
peaKiusi C UOJOM).

OKCHepUMEHTAIbHBIE METO/bl HW3Y4YEHHUS BEIIECTB U HUX IPEBPAIllCHUA:
IpOBe/IeHNE, HAOIIOACHUE U ONMKUCAHKUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB,
KaueCTBEHHbIC PEAKI[MU OJHOATOMHBIX CHUPTOB (OKUCIEHHE H3TaHOJIa OKCHIAOM
Menu(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJIEHCTBUE TJUILEPUHA C THUAPOKCUIAOM
meau(ll)), anpaerusoB (OKUCIEHHME aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcunom  meau(ll), B3aumomeiicTBMe Kpaxmalia C  HOJOM), IIPOBEJECHUE
MPaKTUYECKOM pabOoThl: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

Boeluucienus no ypaBHEHUI0 XUMUYECKOW peakiuuu (Macchl, 00b€Ma, KOJTUYECTBA
UCXOJHOTO BEIECTBA WJM TMPOJYKTAa PEaKIUH IO H3BECTHBIM Macce, 00BEMY,
KOJMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WJIM MPOJTYKTOB PEAKIINH).

A3zoTcoaeprkalme oOpraHu4eckKue COeIMHEHHUS.

AMHWHOKHUCIIOTHI Kak aM(OTepHble OpraHuyeckue coenauHeHus. duznueckue u
XUMUYECKHE CBOMCTBA aMMHOKHCIIOT (Ha MpUMepe TIniKuHA). bruonornueckoe 3HaueHue
aMUHOKHCIOT. [lenTuasl.

benkn kak mnOpuUpoOAHBIE BBICOKOMOJEKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpUYHASI U TPETUYHAS CTPYKTypa O€IKOB. XUMHUUECKHUE CBOMCTBA OEJIKOB: THAPOIIU3,
JieHaTypalys, KaYeCTBEHHbIC PEaKI[UU Ha OEIKHU.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHsS BEIIECTB U UX [PEBPAILLICHUIL:
HAOJIIOICHHE U OMHCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypamus OEIKOB IpHU
HarpeBaHUM, [IBETHHIC PEAKIIMU OCIIKOB.

BricokoMouieKkyIsipHbIe COeTUHEHUs]

OCHOBHBIC TIOHSITUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPU3AINU, CPEIHSS MOJIEKYJsIpHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUH —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCAIIHS.

OKCIIepUMEHTaIbHbIE METOAbl M3Y4YEHUs BEIIECTB MW WX [PEBpaAILCHUI:
O3HAKOMJIEHHE C O0Opas3lamMu TPHUPOIAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexXnpeaMeTHbIE CBS3H.



Peanuzanus MeXnpeaMEeTHBIX CBSI3€d NMPU MU3yYEHUHU OpPraHUYecKor Xxumuu B 10
KJIACCE OCYIIECTBIISIETCSI Yepe3 HCIIOJIb30BAaHUME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK WM IOHATHUH, SBISIIOIIUXCS CHUCTEMHBIMH JUISI OTACJIBHBIX INPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TOHSTHS: SBJICHHE, HAy4YHbIM (akT, THIIOTE3a,
3aKOH, TEOpHWs, aHalu3, CHHTE3, KIacCHU(pHUKaIusi, MEePUOJUIHOCTh, HAOIIO/IECHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJICIIMPOBAHUE.

@duznka: MaTtepusi, YHEPrUs, Macca, aToM, JJIEKTPOH, MOJIEKYJA, SJHEPreTUYECKUI
YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE BEUIECTBA, (PU3NYECKHUE
BEJIMYMHBI U €UHULBI KX U3MEPEHHUS.

buonorusa: xknerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpTraHU3ME,
(dorocuHTE3, OWOJIOTMYECKHM AaKTUBHblE BellecTBa (O€IKHU, YIJIEBOIBI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, MOJE3HbIE HCKOIAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: MUILEBbIE MPOAYKTHI, OCHOBBI PALMOHAJIBLHOTO MUTAHUS, MOIOIIHE
CpEeICTBa, JIEKAPCTBEHHBIE UM  KOCMETHYECKHE IIpenaparbl, MaTepHalbl W3
UCKYCCTBEHHBIX 1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMHUA

Teoperuyeckue 0CHOBbI XMMHH

XUMHUYECKUI 3reMeHT. AToM. Sapo aroma, M30TOMNbl. DJNEKTPOHHAs 000JIOYKA.
DHEpreTHYecKue YPOBHH, IMOJYPOBHU. ATOMHBIC opOWTanmm, S-, P-, O- 3JIEMEHTEHI.
OcobOeHHOCTH pacipeiesIeHUs SJICKTPOHOB 10 OpOUTAJISIM B aTOMax AJIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOA0B. DIIEKTPOHHAS KOHPHUTYpaIIHsi aTOMOB.

[lepnoanueckuii 3akoH u [lepuoanueckas cucreMa XMMHYECKUX 35eMeHTOB []. .
MenpaeneeBa. CBs3b IEPUOUUECKOTO 3aKOHA U [leproanueckoi CUCTEMbl XUMHYECKHUX
anemeHtoB [[. W. MenaeneeBa ¢ COBPEMEHHOW TEOPUENH CTPOCHHS AaTOMOB.
3aKOHOMEpPHOCTH M3MEHEHHsI CBOMCTB XMMHYECKHUX DJIEMEHTOB U 00pa3zyeMbIX HMHU
MPOCTHIX U CJIOKHBIX BEMIECTB MO IpynnaM U MepuojiaM. 3HAYEHUE MEPUOANUYECKOrO
3aKOHa B Pa3BUTHHU HAYKHU.

CrpoeHue BeniecTBa. XUMHUECKas CBsA3b. BUabl XUMUYECKON CBSI3M (KOBAJICHTHAs
HEeToJIsipHasT W TOJisApHAasi, HWOHHAs, MeTajindyeckas). MexaHu3mbl 0oOpa3oBaHUs
KOBAQJICHTHON XMMHYECKOU CBsi3U (OOMEHHBIA W JOHOPHO-AKIENITOPHBIN). Bomopoanas



CBsI3b. BalmeHTHOCTh. DNEKTPOOTpULIaTeIbHOCTh. CTeneHb OKucaeHus. FIoHbI: KATHOHBI
Y AaHUOHBI.

BemectBa MOJNEKYISIPHOTO M HEMOJIEKYJSIPHOIO CTPOCHUS. 3aKOH IMOCTOSIHCTBA
COCTaBa BeHIECTBA. THUIBI KPUCTATUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIIA KPUCTALUTMYECKOU PEIIETKH.

[TonsiTne o pgucnepcHeIXx cucteMax. VICTHHHBIE W KOJUIOMAHBIE PAaCTBOPBHI.
MaccoBast 10Jis BEIECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coennHeHuid. HoMeHkinatypa HeopraHu4ecKux
BEIIECTB. ['eHeTHYecKass CBsI3b HEOPraHMYECKHWX BEIIECTB, MPUHAMICKANNUX K
Pa3IMYHBIM KJIaccaM.

Xumunueckas peakuus. Knaccudukaimss XUMHYECKUX PEAKINil B HEOPraHUIECKOU
U OpPraHWYECKOW XMMHH. 3aKOH COXPAHEHHUS MACChl BEIECTB, 3aKOH COXPAaHEHUS U
IPEBPALIEHUS SHEPTUN NP XUMUYECKUX PEAKIUSIX.

CKOpoCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iaudHbIX (pakTopoB. OOpaTuMble
peakunu. XuMHA4eCKoe paBHOBecHE. DAKTOPHI, BIHSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecus. [Ipnanun Jle [latense.

Onektponutuueckas nucconumanus. CunpHble W ciabble 3nekTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHASL.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

ODKCHEPUMEHTAIbHBIE METOJbl HM3YYEHHs] BEUIECTB M UX MPEBPALCHUM:
nemoHcTpauus Tabmun «llepuoanueckass cucrema xumudeckux osnemento JI. .
MenneneeBay, HW3y4eHUE MOJIETEH KPUCTALTMYECKUX PEMETOK, HAOMI0IeHUe U
OMHCAHUE JEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OMBITOB (pa3jioKeHUE MepOKCUIa
BOJIOpPOJIa B MPUCYTCTBUU KATAJIU3aTOPA, OMPEAECIECHUE CPEIAbl PACTBOPOB BEIIECTB C
MMOMOIIBI0 YHUBEPCAIBHOTO HMHJAMKATOPa, PEaKIMM HOHHOTO OOMEHa), MpOBEICHUE
PaKTUYECKON paboThl «BausHue paznuyHbIX (HAaKTOPOB HAa CKOPOCTh XUMHUYECKOM
peaKLum.

Pacuérnbie 3anaum.

Pacuétel o ypaBHEHUAM XMMHUYECKUX PEAKIIMM, B TOM YHUCJIE TEPMOXUMHUUYECKUE
pacu€Thbl, pacu€Thl C UCIIOJIB30BAHUEM MOHITHS «MACCOBAas JOJISI BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilonoxxenne HemeramwioB B Ileproanyeckoil cUCTEME XUMHYECKHX
sanementoB JI. M. MennaeneeBa u OCOOCHHOCTH CTpPOCHHUSI aToMOB. Du3MYecKue
CBOMCTBAa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpe KHUCIOpoAa, Cephl,
docdopa u yriaeponaa).

XUMHUYECKUE CBOMCTBA BaXXHEUIIMX HEMETA/UIOB (TajJoreHOB, CEphl, a30Ta,
docdopa, yriepoaa U KpeMHUS) U UX COSAUHEHUHN (OKCHUIIOB, KHUCIOPOCOACPKAITUX
KHUCJIOT, BOJOPOJHBIX COCTUHEHUN ).



IIprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lomoxenne MeraimoB B Ilepuonnueckonl cuCTEME XUMHYECKUX
anemeHToB J[. U. MenneneeBa. OCOOEHHOCTH CTPOEHHS HIIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmme ¢usndyeckue cpoiictBa MeTawioB. CIiaBel METaNIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XUMUYECKUE CBOMCTBA BAXKHEHIITUX METAJUIOB (HATPUH, KaJIMil, KalblMil, MAarHUH,
ATIOMUHHM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUI.

OOmue cnocoObl momydyeHus MerawioB. [IpumeHeHue MeTamioB B OBITY H
TEXHUKE.

DKCneprUMEHTAIbHBIE METO/bl U3YUYEHUS BEIIECTB U MX MPEBPAILCHUI: U3yUYCHHE
KoJulekuuu  «Metamil W CIUIaBbl»,  OOpa3snoOB  HEMETAUIOB,  pPELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/ay, HAONIOJACHUE U OIUCAaHUE JIEMOHCTPAI[MOHHBIX MU
7a00paTOPHBIX OIBITOB (B3aUMOJEHCTBUE THJPOKCHA ATIOMUHHUS C pacTBOpaMu
KHCJIOT U IIEJI0Yei, KaYECTBEHHBIE PEAKI[MU HA KATUOHBI METAJLIOB).

Pacuérnbie 3anaum.

Pacuérel Maccel BemecTtBa WM O0OBEMA Ta30B IO HM3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOIO M3 YUaCTBYIOLIUX B PEAKI[UH BELIECTB, PACUETHI
Mmacchl (00bE€Ma, KOJIMYECTBA BEIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO U3 BELIECTB
MMEET NPUMECH.

XuMHUS U KU3Hb

Ponp xumum B 00Oecre4eHMM SKOJOTHYECKOM, HHEPreTUYECKOM U MUIIEBON
0€30MMacHOCTH, Pa3BUTUU MeAULMHBI. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIIUH.

[IpeacraBinenuss 00 OOUIMX HAay4YHBIX MPUHILIMIAX HPOMBIIUIEHHOTO MOJIY4YEHUS
BAKHEUIINX BEIIECTB.

UYenosek B MUpPE BELIECTB U MAaTEPUAJIOB: BaXKHEUILINE CTPOUTEIIbHBIE MAaTEpUAIIbI,
KOHCTPYKIIMOHHBIE ~MaTepuasbl, KpacKv, CTEKJIO, KEepaMmMHuKa, MaTepuaiabl Ui
ANIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKHUE U MUHEPAIbHBIE YI0OPEHHUS.

XAMHUSL M 300pOBbE YEJIOBEKA: MpPAaBUJIA HCIIOJIb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia O€30MacCHOr0 MCMOJIb30BaHMS MPENapaToOB OBITOBOM XWMHH B
IIOBCETHEBHOM KU3HH.

MexxnpeaMeTHbIE CBS3H.

Peanuzanus MeXNnpeaMeTHbIX CBsSI3ed MPU M3yYEHUM OOIIEed W HEeOpraHWYeCKOH
xumuu B 11 Kiacce ocyliecTBisieTcsl Yepe3 UCIOJIb30BaHUE KaK OOMIMX €CTECTBEHHO-
HAay4YHbIX IIOHATUM, TaK W IOHATHM, SIBIAIOIIMXCS CUCTEMHBIMM JUIA OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.



OOmme ecTecCTBEeHHO-HAYYHBIC TOHATHS: HAy4dHBIM (HaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAIIN3, CHHTE3, KIacCUPUKAIIHS, TIEPUOJNIHOCTD, HAOIOICHHE, SKCTICPUMEHT,
MOJICTTUPOBAHUE, U3MEPECHUE, SABJICHUE.

®du3uKa: MaTepus, SHEpPrusi, mMacca, aroM, dSJCKTPOH, MPOTOH, HEWTPOH, HOH,
M30TOI, PaJuOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSHUE BEIIEeCTBA, (DU3WYECKUE BEIMYMHBI M CAWHHIBI WX
U3MEPEHUSI, CKOPOCTb.

buonorus: kineTka, opranusm, sKocuctema, ouocdepa, MaKpo- ¥ MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHEpanbl, TOPHBIE TMOPOJBI, TOJE3HBIE HCKOIMAEeMbIe, TOILIUBO,
pecypchl.

TexHonoTus: XUMHUYECKass IPOMBIIIJIEHHOCTh, METAJUTyprus, IPOU3BOACTBO
CTPOUTENIbHBIX  MATEPHAJIOB, CEJIbCKOXO3SMCTBEHHOE  IPOW3BOJICTBO,  MUIIEBas
MIPOMBIIICHHOCTb, dbapMmaiieBTHUYECKAS MPOMBIILJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKHX  MpEernaparoB, MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTEpHUAJOB,
AJIEKTPOHHAS MPOMBIIIIECHHOCTh, HAHOTEXHOJIOTHH.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOT'PAMMBI 110 XUMHNUU
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHS
OoOyJaronmuMucs TpOrpaMM  CpeaHero oO0miero  oOpa3oBaHus  (JIMYHOCTHBIM,
MeTaInpeaMETHBIM U MMPEeAMETHRIM). HaydHO-MeToanueckoli OCHOBOM /I pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOTpamMM CpEAHEero oOImero o0pa3oBaHUs
SABJISIETCA CUCTEMHO-AESTEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMeTa « XUMUS» Ha YPOBHE CPEAHETO OOIIETro
00pa30BaHUsl BBIJICIEHBI CIAEAYIONINE COCTABISIOLIUE:

OCO3HaHWE OOYYAIONIUMUCS POCCHUMCKON TpaKTaHCKOW HWIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIPEAEIICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

L[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUU JUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUU;

TOTOBHOCTh W CIIOCOOHOCTh OOYyYarouuxcsi PYKOBOJCTBOBAaTbCS B CBOEH
NEATEIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, MPUCYIIUMH IIEJIOCTHOMN
CUCTEME XMMHUYECKOr0 00pa30BaHus;

HaJIMYyue TPaBOCO3HAHUS DKOJOTHYECKOU KYJIbTYphl M CIOCOOHOCTH CTaBUTh
L[EJIM U CTPOUTH KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TMpeaMeTra «XHUMHUs» HOCTUTAKOTCA B
€AMHCTBE Y4eOHOM U  BOCIUTATEIBHOM JEATEIBHOCTH B  COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COITMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU M
ujeagsaMi POCCUUCKOTO TPaKJaHCKOTO OOIIEeCTBa, MPUHITHIMU B OOIIECTBE HOPMAMU
U TpaBUJiaMU  TIOBEJICHUS, CIOCOOCTBYIOIIMMHU  MpOIleccaM  CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUYaIOIIUXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OCBOCHUS  MpeaMeTa «XHUMHS»  OTpaxkaroT
c(hOpPMHUPOBAHHOCTh OMBITA TO3HABATEILHON U TPAKTUUECKON JEATEeIIbHOCTU
0o0yyJaromuxcsl Mo peanu3alid MPUHSATBIX B OOIIECTBE IIEHHOCTEW, B TOM 4YHUCJE B
YacTu:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHMsI OOYYAIOIIMMUCS CBOMX KOHCTUTYIMOHHBIX TpaB W 0O0sS3aHHOCTEH,
YBaYKCHUS K 3aKOHY U ITPaBOIOPSIKY;

NpeACTaBICHUS O COLMAIBHBIX HOPMax W MpaBWiIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AESATENBHOCTH NPH CO3JAHUU YUEOHBIX
IIPOEKTOB, PEUIEHUU YYEOHBIX M MO3HABATEIbHBIX 3a]a4, BBITOJIHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMaTh W MPUHHUMATh MOTHBBI, HAMEpPEHHMs], JIOTUKY U
apryMEHTHI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU IEATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

LHEHHOCTHOIO OTHOLIEHHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIHIO
OTEYECTBEHHOW XUMUH;

yBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U TPAKTUYECKOTO
MIPUMEHEHUsI XHMHH, OCO3HAHUS TOrO, 4YTO JOCTHKEHUS HAYKH €CThb pe3yibTaT
JUINTEJIbHBIX ~ HAOMIOJEHUH,  KPOMNOTIMBBIX  SKCIEPUMEHTAJIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHU U MOCIEIYIOIIEM aHAIN3E
MH(pOpMaUKU 0 MEePEAOBBIX JOCTUKEHUSAX COBPEMEHHON OTE€UECTBEHHOW XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMM, CBA3AHHBIE C XUMUYECKUMH SIBICHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJECHHWE M IMOCTYNKM CBOMX TOBApUUIIEH C
MO3UILIMI HPABCTBEHHBIX M IIPABOBBIX HOPM UM OCO3HAHUE TMOCJIEACTBUM 3THX
IOCTYIIKOB;

4) gopmMupoBaHNs KYJbTYPbI 310POBbS:

MOHMMAaHUSI  IIEHHOCTeM  370poBOro M  Oe3omacHoro o0pasza  JKHU3HHU,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOLIEHUSI K COOCTBEHHOMY (U3HYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cOoOMIO/IeHNs TMpaBWi 0e30MacHOrO OOpalieHusi ¢ BellecTBaMHu B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MMOHUMAaHUS LIEHHOCTH MPABWJI UHMBUIYaIbHOTO U KOJJIEKTUBHOTO O€30M1aCHOTO
MOBEJICHUS B CUTYyAIUSAX, YTPOKAIOIIUX 3A0POBBIO U XKU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUN M HEMPUATUS BPEAHBIX MPUBBIYCK (YHMOTpeOIeHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
JeSITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAHOBKM HAa aKTUBHOE y4YacTHE B PELICHUM MPAKTUYECKUX 3aJlad COLUAbHOU
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY H3YYCHHIO MPOQECCHIl pa3IMdHOTO pojaa, B TOM
YHMCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHUM;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY  BBIOOPY  HHJMBHUIYyQJIbHOW  TpPACKTOPUHU
oOpazoBanusi, Oyaymie mpoeccuu u peain3auu COOCTBEHHBIX KU3HCHHBIX TUIAHOB
C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XHWMHH, HWHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11€J1IeCOO0Pa3HOr0 OTHOIICHUS K TMPUPOJie, KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMaHUs TIJ00aJbHOIO XapakTepa »SKOJOTMYECKUX MNpoOJeM, BIUSHUSA
SKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE TPUPOJIHONU U COLIUAIIBHON CPElIbI;

OCO3HaHUSI HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHXKEHUW XUMHH ISl PEIICHUS
BOIIPOCOB PallMOHAIBHOTO MIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JEHUCTBUM, MMPUHOCAIINX BPEN OKPYKAKOMIEH NPUPOIHON
cpene, yMEHHUsl IPOrHO3UPOBATh HEOJATONPHUATHBIE 3KOJIOTMYECKHE TMOCIEACTBUS
NpeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH HUX;

HaJIMYUST PA3BUTOrO JKOJOTMYECKOTO MBILLUICHUS, 3KOJIOTMYECKOM KYJIBTYPBI,
OIBITA JEATEIIBHOCTH JKOJIOTHYECKOM HAIPABICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS
VMU B [T03HABATEIbHONW, KOMMYHUKAaTUBHON M COLIMAJIBHON MPAKTHKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMO(hoOouH;

7) HIEeHHOCTH HAYYHOI'0 MIO3HAHMSA

c(OPMUPOBAHHOCTH  MHMPOBO33PEHMS, COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOILIECTBEHHON MPAKTUKH;

MMOHMMAaHUS CrielU(UKU XUMUU KaK HayKH, OCO3HaHUS €€ PoJii B pOPMUPOBAHUU
PaAIMOHAIIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IEJIOCTHOTO TMpeACTaBiICHUS 00
OKPYXarIIEM MUPE KAK O €AUHCTBE MPUPOJBI U YEJIOBEKA, B MIO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuU Ipo0JIeM COXpaHEHHs IPUPOJTHOI'O PABHOBECHS,

yOeKAEHHOCTH B 0CO00I 3HAUMMOCTH XUMUU JIJI COBPEMEHHOM IIUBWIM3ALIUN: B
e€ TYMaHHCTHUYECKOW HAINpaBJIEHHOCTH M BaXHOM pOJIM B CO3JaHUM HOBOM Oa3bl
MaTEePUAIBHON KYJIbTYPhI, PEHICHUH TJI00AJbHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHUS
YEJIOBEUYECTBA —  CBIPbEBOW, DHEPreTUYECKOW, IIHUIIEBOM M  3KOJIOTHMYECKOU
0e30MacHOCTH, B Pa3BUTHUH MEIMIIMHBI, 0OECIIEYEHUN YCIOBUN YCHEIIHOIO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KMU3HHU KaXA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: ITOHUMAHHUS CYIIHOCTH METOJO0B MO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh MOJy4YaeMbIe
3HAHUS JUTSl aHAIHN3a U OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIET0 MUPA M IPOUCXOISAIINX B



HEM W3MEHEHUU, YMEHHs JellaTb 0OOCHOBAHHBIC 3aKIIOYEHHUS HA OCHOBE HAyUYHBIX
(aKkTOB M UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYYEHHUS TOCTOBEPHBIX BHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOIb30BaTh XUMUYECKUE 3HAHUS JIJIsl pELICHUS
po0sieM B peasibHbIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATENIbCKON 1EATEbHOCTH;

TOTOBHOCTHU W CIHOCOOHOCTH K  HENpPEphIBHOMY  00pa3oBaHUI0 U
caM0o00pa30BaHUI0, K AaKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHMM MO XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSM TpyJda B Pa3MuHbIX cdepax MpodecCHOHATBHON
NEeSATENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeamMeTHble pe3yabTaThl OCBOCHHUS Yy4eOHOro mpeamera «XUMHS» Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE IS dbopMupOBaHUS MHPOBO33pEHUS 00yJaroIIXCsI
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIleHayYHbIe TMOHSATHSA, OTpaXKalollue
[EJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cHnenuduKy METOJ0B IO3HAHUA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIEeCTBO, DHEPIHs, SBJICHUE,
MpoIrecc, CUCTeMa, Hay4HbIA (akT, TPUHINI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEAOBaHNE, HAOIIOCHUE, N3MEPEHUE, DKCIIEPUMEHT U JIPyTHE);

yHUBEpCAJIbHbIE Y4YeOHbIC JIeWCTBHsS (TO3HABATEIbHbIE, KOMMYHUKATUBHbBIC,
peryJisTUBHbIE), obecnieunBarone GopMupoBanre GyHKIIMOHATHLHOW IPAMOTHOCTH U
COIMATBHON KOMITETEHITUN 00YyJarouXcs;

CIIOCOOHOCTh OOYYAIOUIUXCSl MCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHEIE,
MHPOBO33pEHUYECKUEC 3HAHUS ¥ YHUBEPCAIbHBIC YICOHbBIE NEHCTBUS B MIO3HABATEIIHHON
Y COLIMAJIbHOW MPAaKTHUKE.

MeramnpeaMeTHbie  pe3yJabTaThl  OTPAKAIOT  OBJIAJCHHE  YHHUBEPCAIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMHU.

OBJajieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU JeHCTBUSIMMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSTENIbHO (OPMYJIHPOBATh U AKTYaJTU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpUBaTh;

OmpeneNniaTh MeNu ACATEIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPHH HX
JTOCTHKCHHUSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMHU LICTISIMU;

WCIIOJIh30BaTh TPU OCBOCHUM 3HAHUN TPHUEMBI JIOTUYECKOTO MBIIIUICHUS —
BBIICNIATh XapaKTEepHbIC MPU3HAKK TIOHATHH W YCTAaHABIWMBATh WX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHS ISl OOBSCHEHUS OTACIbHBIX (PAaKTOB U
SIBJICHUI;



BBIOMPATh OCHOBAHUS M KPUTEPUU JJIA KIACCU(DHUKAIIMN BEMIECTB M XUMHUUYECKHUX
peaKkuui;

yCTaHABJIMBaTh  MPUYMHHO-CJICACTBEHHBIC  CBSI3M  MEXKIYy  HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, IETYKTUBHBIE, IO AaHAJIOTUN),
BBISBJISIT 3aKOHOMEPHOCTH U TPOTHUBOPEUUS B paccMaTpUBACMbIX SIBJICHUSX,
(dbopMyIUpPOBATh BBIBOABI U 3aKIIIOUCHUS;

IPUMEHSTh B MPOIECCE IO3HAHMS, HCIOJIB3yeMble B XHUMHHU CHUMBOJHUYECKHE
(3HaKOBBIE) MOJIENIH, MPEOoOPa30BLIBATh MOJICIBHBIE MPEACTABICHUS — XUMHUYECKHUI
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUecKas (hopMmya, ypaBHEHUE XUMUYECKON PEaKIuu —
MpU  PEIICHWH Yy4YeOHBIX II03HABATCIBHBIX M TMPAKTHYCCKUX 3a7ad, NPUMEHATH
Ha3BaHHbIC MOJEIbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX IPU3HAKOB
U3Y4Ya€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUSA:

BJIaJICTh OCHOBAaMHU METOJIOB HAYYHOT'O IIO3HAHUSA BEIIECTB M XUMHUYECKUX
peaKuui;

dbopMyIMpoOBaTH 1IEJM W 33/1a4d UCCIEAOBAHMS, UCIOIb30BaTh MOCTABICHHBIE U
CaMOCTOSTENbHO c(hOpMYyIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JJ1s1 (GOPMUPOBAHUS TUIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;

BJIQJICTh HABBIKAMM  CAaMOCTOSITEJIbHOTO  IUIAHUPOBAHUS U IPOBEACHUS
YUYEHMUYECKHX DJKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHsI HAONIONATh 3a XOJIOM
mpolecca, CaMOCTOSITENIbHO TMPOTHO3UPOBAThH €ro  pe3ynbrar, (opMyIupoBaTh
0000IIIeHNsT U BBIBOJIBI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUSI,
COCTaBJIATH 0OOCHOBAHHBINA OTYET O MPOJeIaHHOMN padboTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOM  HMCCIENOBATEIbCKOM W MPOEKTHOM
JESTEILHOCTH, TPOSIBIISATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IOUCKY
METOJIOB pElICHUs TMPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3JIMYHbIX METOJ/OB
MTO3HAHUSL.

3) pabora ¢ uHpopmaumeii:

OPUEHTHUPOBATHLCS B PA3UYHBIX UCTOYHHKAX MH(POpMaIuu (HayqHO-TIOMYJIIpHas
JUTEpaTypa XMMHUYECKOTO COJIEpKaHUs, CIPaBOYHbIe 1mocobusi, pecypcsl HTEepHETA),
aHaJIM3UpoOBaTh MHGOPMALMIO PA3IUYHBIX BHJIOB U (QopM mpeacTaBiIeHUS,
KPUTUYECKHU OIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynHpoBaTh 3aMpPOCHl U TPUMEHSATH PA3JTHYHBIE METOJbI MPU TIOWCKE H
orbope wHpOpMAIMKM, HEOOXOAUMOW  MJIs  BBINOJMHEHHS  y4eOHBIX  3aaad
OIPEACIEHHOTO THUIIA;



mpuoOpeTaTh  OMBIT  WCMOJB30BaHMS  WH(OOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHHA W PA3TNIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAaNIbHYIO (POpMY MpeacTaBieHus: HHGOpMaIUu
(cxembl, rpaduKy, JUArpamMMBbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B Kau€CTBE CPEACTBA MpHU pabOTe ¢ XUMHUYECKOU
nH(pOopMaIen: TPUMEHITh MEKIIPEAMETHBIC ((PU3HUECKUEe U MAaTEMAaTUIECKHE) 3HAKH
U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHUE  CPEICTBA
HaTJISTHOCTH.

OBJajieHUe YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJAaeMOW TeMbl B XOJE Ualora H/Wiu
JTUCKYCCHUH, BBICKA3bIBaTh UJCH, (POPMYIHUPOBATH CBOM MPEIONKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MIPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TMpe3eHTAlMel pe3yJabTaTOB MO3HABATEIBHON EATEIBHOCTH,
MOJIy4YEHHBIX CaMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHHKAMHU MPH BBIMOJHEHUU
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peaqn3alid y4eOHOro mpoekta u (popMyIupoBaTh BBHIBOBI 10O
pe3yibTaTaMm MPOBEACHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TMO3HIMK B XOJ€
00Cy>XeHusI 1 OOMEHAa MHEHUSIMHU.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJIsiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO IUIAHUPOBaTh M OCYHIECTBISTH CBOK TO3HABATEIHHYIO
NeSTeILHOCTh, Ompenessiss e€ Ield W 3aJa4yd, KOHTPOJMpOBaTh M 10 Mepe
HEOOXOMUMOCTH  KOPPEKTHUPOBATh TMpEJiaraeMblii  aNrOpUTM  JEUCTBUI  TNpuU
BBINIOJIHEHUM YYE€OHBIX W  HMCCJIEAOBATENbCKMX 3a7ad, BbIOMpaTh Hauboiiee
3 PeKTUBHBIN CTIOCOO UX PEIIEHUs C YYETOM MOJYUYEHUS] HOBBIX 3HAHUH O BEIIECTBAX
U XUMHUYECKUX PEaKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJb CBOEH JCATEIHHOCTH HAa OCHOBE CaMoOaHaIM3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

[IpenmeTHbIe pe3ysibTaThl OCBOCHUA Kypca «OpraHndeckas XuMHs» OTPaKaroT:

chOpPMHUPOBAHHOCTh  TPEJACTABJICHHUM O  XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, POJIM XMMHUU B MIO3HAHUU SIBIICHUW NIPUPOJBI, B
dbopMHpOBAaHNY  MBINUICHUS W  KYJAbTYphl JIMYHOCTH, €€ (DYyHKIIMOHAIBLHOMN



IPAaMOTHOCTH, HEOOXOJMMOW IJisi pEUIeHUs] MPAKTHYECKUX 3a7a4 M HKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO H IPUPOHOM Cpeae;

BJIAQJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHWM, KOTOpasi  BKJIFOYAET:
OCHOBOIIOJIAraloIIUe MOHATUS (XMMUYECKUM 3JIEMEHT, aTOM, 3JEKTPOHHAsi 000JI0UKa
aToMa, MOJIEKYyJIa, BaJEHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, XWMHUYECKAsl CBS3b,
CTpyKTypHasi Qopmyna (pa3BEépHyTas M COKpam€éHHas), MOJb, MOJIApHAs Macca,
MOJISIPHBI  00BEM, YrIAEpOIHbIN cKeneT, (GYHKUUOHAIbHAS TpYIIa, paauka,
U30MEpHs], U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI U
a30TCOAEPKAIIUE  COCIMHEHUS, MOHOMEpP, IMOJUMEp, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCMHEHHUsA); TEOPUM U 3aKOHBI (TE€OpUsl CTPOEHUs
opranndeckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHNA S3BIK XUMHH; MHPOBO33PEHUYECKHE 3HAHMI,
JeXallre B OCHOBE IIOHMMAHHUS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUM,
(hakTONOTMYECKHE CBEACHUS O CBOWCTBAaX, COCTaBe, MOJYYEHHMH M 0€30MaCHOM
WCIIOJIb30BAaHUM BAXXKHEHIIMX OPraHUYECKUMX BEHIECTB B OBITY M MPAaKTHUYECKOU
JEeATENbHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEpHble MPU3HAKA IOHATHUH,
YCTAaHABJIMBATh MX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS IpHU
OMMCAHUM COCTaBa, CTPOCHUSI M MPEBPALIEHUI OPraHUYECKUX COECANHEHUI;

c()OPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XUMHUYECKYIO CUMBOJMKY IS
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIi€HHON) Gopmyn
OpPraHUYECKUX BEUIECTB U YPAaBHEHUN XMMHYECKUX PEAKLUI, U3rOTABINBATh MOJEIN
MOJIEKYJl OpPraHMYECKMX BEIIECTB JUI1 WUIIOCTPAUMU HMX XHMHYECKOro U
MIPOCTPAHCTBEHHOI'O CTPOCHUS;

c()OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH NPHUHAMJIEKHOCTh HN3YUECHHBIX
OpPraHUYECKUX BEIIECTB 10 UX COCTaBY U CTPOCHUIO K ONpeAeEHHOMY Kilaccy/TpyIie
COCIMHEHH  (YIJ€BOAOPOIBI, KHCIOPOJX M  a30TCOAEP)KAIME COEIUHEHHS,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUs), JaBaTh MM Ha3BaHUSA IO CHCTEMAaTHYECKOU
Homenkinatrype (IUPAC), a Takke MpUBOIUTH TPUBHANBHBIC HA3BAaHUS OTAEIBHBIX
OpraHUYeCKUX BEIIECTB (ITUJIEH, MPOMWIEH, AlleTHIICH, dTUJIEHTJIUKOIb, TIIHMIEPUH,
(deHon, Qopmanbaerun, aneTaableruj, MypaBbHHas KHCJIOTa, YKCyCHas KHUCIOTa,
OJIEMHOBAsl KHUCJIOTa, CTEapUHOBas KHUCIOTa, TJIOKO3a, (pyKTO3a, Kpaxmall,
LEJUII0JI032, TJIUIIHH);

c(OPMHUPOBAHHOCTh YMEHHSI ONpPENENsATh BUABI XHUMHYECKOM CBSI3U B
OpraHUYECKUX COCINHEHUAX (OJMHAPHBIE U KPATHBIE);

chOPMUPOBAHHOCTh YMEHHS TMPUMEHSATh TOJIOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa ayis oOBsICHEHHsI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;



c(hOpPMUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh COCTAB, CTPOCHHUE, PUZNUECKUE U
XUMUYECKUE  CBOMCTBA  TUIMYHBIX  MPEICTABUTENEH  Pa3IMYHBIX  KJIACCOB
OpraHUYecKUX BEUIECTB (METaH, 3TaH, ATWJIECH, MPOMWIEH, alueTuieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 6eH301, METaHOoJ, 3TaHOJ, TUJICHTJIMKOIb, TIUIEPHUH, (HEHOM,
aneTanbAerull, MypaBbUHAs W YKCYCHAs KHUCJOTHI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WJUIFOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXIYy HUMU
YpaBHEHUSIMU  COOTBETCTBYIOIIMX XUMHYECKHUX pEAKIHUl ¢ HCIOIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTepPU30BATh HCTOYHHKU YTIEBOJAOPOJIHOTO
ChIpbsl (He(Th, MPUPOTHBINA Ta3, Yroib), CIOCOOBl MX MEpepabOoTKU U MPAKTHUECKOE
MIPUMEHEHUE TPOIYKTOB NEPEPadOTKH;

cOPMUPOBAHHOCT YMEHMH MPOBOAUTH BBIUMCICHHUS 1O XUMHYECKUM
ypaBHEHUSIM (Macchl, 0ObEMA, KOJIMYECTBA HCXOJHOTO BEUIECTBA WJIM IHPOAYKTa
peaklMK MO MU3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OAHOTO M3 MCXOAHBIX BEIIECTB
WJIM TIPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHUMN BIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJAX
HAy4YHOI'O MO3HAHUS, UCIIOJIb3YEMBIX B XUMUH IIPU U3YYEHUH BEIIECTB U XUMHUYECKHUX
ABJICHUN (HAOJMIOEHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIMPOBAHKE), HUCIIOJIB30BAThH
CUCTEMHbIE XUMUYECKHUE 3HAHUS JJIs MPUHATUS PEIICHUA B KOHKPETHBIX JKU3HEHHBIX
CUTYaIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

c(OPMUPOBAHHOCTh YMEHHUI COOJIIOJATh IpaBUjia IOJb30BAHUS XUMHYECKON
nocyJ0oM # JabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe TpaBWiIa OOpallleHus C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKLUMSAMH [0 BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATH XHUMHYECKUH
JKCIIEPUMEHT (IPEBpAIEHUsI OPraHUYECKUX BEIIECTB NPU HArPEBAaHUU, MOJYyYECHHE
ATUJIEHA U U3YYEHHE €r0 CBOWCTB, KAYECTBEHHbBIE PEAKLIUU OPraHMYECKUX BEILIECTB,
JeHaTypauus OeJIKOB MPU HarpeBaHWU, IBETHBIE PEAKIMU OEJIKOB) B COOTBETCTBHHU C
MpaBUJIaMU TEXHUKH O€30MaCHOCTH MPHU OOpAIEHUH C BEIIECTBAMM U JIaDOPATOPHBIM
000pyI0OBaHUEM, MPEJCTABIATh PE3YJIbTAThl XMMHUYECKOTO 3KCIEpPUMEHTa B (popme
3alliCH YPAaBHEHUH COOTBETCTBYIOIIUX peaklUuidl U (OpMyJIMpOBATh BHIBOJIBI HA OCHOBE
3TUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh ~ YMEHUW  KPUTHUECKH  aHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TIOJy4YaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpeicTBa MacCOBOM
uHpopmanuu, IHTepHET U apyrux);

c(hopMHUPOBAHHOCTH YMEHHU cobo1aTh npaBuiIa AKOJIOTHYECKHU
11€J1eCO00pPa3HOro MOBEIECHUS B OBITY M TPYAOBOH JESATENBHOCTH B LIEISIX COXPaHEHUS
CBOEr0 370POBbS M OKpYXalolled MPUPOIHOM Cpebl, OCO3HABATh OMACHOCTh



BO3JECUCTBHSI HA KMBBIE OPraHU3MBbI ONPEIEIEHHBIX OPTaHUYECKUX BEIIECTB, TIOHUMAs
cmbicn mokazarens [IJIK, moscHATe Ha mpuMepax CcHocoObl YMEHBIICHHUS U
[IPEIOTBPAIICHNS UX BPEJHOTO BO3JACHCTBUS Ha OPraHU3M YEJI0BEKA;

Ui OOY4YaroIIMXCSl C OrPAaHMYEHHBIMM BO3MOXHOCTSMU 3/I0pPOBBS: yYMEHHE
OPUMEHATh 3HAaHHA OO0 OCHOBHBIX [OCTYMHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIS CJICTIBIX U CJIA0OBHUIALIMX O0YYaIOUIMXCA: YMEHUE UCIIONIb30BaTh peabeHO-
TOUEUHYIO cucteMy o0o3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyit.

11 KITACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OOIasi 1 HEOPraHUYECKasT XUMUSD)
OTpaXaloT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUN: O  XMUMHYECKOM  COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B [TO3HAHUU SIBJICHUW TTPUPOJIbI, B
GbOpMHpPOBAaHMM  MBIIUICHUS W KYJIBTYphl JIMYHOCTH, €€ (YyHKIIMOHAIBbHON
rPaMOTHOCTH, HEOOXOIUMOW MJIs PEHICHUs NPaKTUYECKUX 3a7ad U DKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHOM Cpeae;

BJIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HAaHMH,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE MOHATUSA (XUMHYCCKHI SJIEMEHT, aToM, wu3orom, S-, pP-, d-
AJEKTPOHHBIE OpOWTald aTOMOB, HOH, MOJIEKYJia, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTh, DJICKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKash CBS3b
(koBaJIeHTHasi, MOHHAs, METAJJIMYECKasi, BOJOPOJHAs), KpUCTAUIMYECKas PpEeIETKa,
TUNBl ~ XMMHYECKUX  PEAKIUi,  pacTBOp,  JJEKTPOJMUTBL,  HEIIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS] ~ JUCCOLMALIMS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peakIuu, XUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON AUCCOUMalMy, nepruoandeckuil 3akon . 1. MenaeneeBa, 3akoH
COXpPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTUU TIPH
XUMHUYECKUX  pPEAaKUHSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  SI3bIK  XHMWH,
MHUPOBO33PEHUYECKHE 3HAHMS, JICKAIIUE B OCHOBE MOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMMUECKUX SIBJICHUU, (HaKTOJOTHYECKHE CBEACHUS O CBOWCTBAX,
COCTaBe, MOJY4YeHUHU U O€30MacCHOM HCMOJb30BAHUM BaKHEUIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUUYECKOM NESITEIHHOCTH YEIIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHHWH BBISABJISATh XapaKTepHbIE TPU3HAKU TIOHSTHUH,
yCTaHABJIMBAaTh WX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE TMOHATHSA TIPU
OTIMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBpaICHU;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIOJB30BATh XHWMHYECKYIO CHUMBOJUKY IS
coctaBieHusi  ¢GOpMyn  BEMIECTB M YPAaBHEHHM  XMMHUYECKHX  PEaKIIUM,



cuctremarnyeckyto Homenkinarypy (IUPAC) u TpuBHanmbHBIE Ha3BaHHs OTIEJIBbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbIN ra3, yrieKHCIbIi ra3, aMMHAaK, Talli€Has U3BECTbh,
HeraiméHas U3BeCTb, TUThEBAS COJa, IUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh YMEHUHN OMNPENEsATh BaJCHTHOCTh M CTENEHb OKUCICHUS
XUMHUYECKUX AIEMEHTOB B COEMHEHUSIX PAa3IMYHOTIO COCTaBa, BUJI XUMUYECKOM CBSI3U
(koBaneHTHasi, WOHHAs, METAJUIMYECKasi, BOJOPOJHAsA) B COCAUHEHUSX, THII
KPUCTAJUIMYECKOM PEMIETKM KOHKPETHOTO BellecTBa (aToOMHas, MOJEKYJIIpHasi,
MOHHAs, METaJUIMYEeCcKas), XapaKkTep Cpelbl B BOJHBIX pPacTBOpPaX HEOPTaHUYECKHUX
COC/IMHCHMH;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIUBATh MPHUHAIC)KHOCTh HEOPTaHUIECKUX
BEIIECTB MO HMX COCTaBY K OMpeneiIEHHOMY KIIAacCy/TpyIie COEeIWHEHUH (IPOCThIe
BEIIECTBA — METAJUIbl U HEMETaJlIbl, OKCHJbI, OCHOBAHMsI, KHUCIOTbHI, aM(pOTEpHbIE
TUAPOKCUJIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MepuoANYecKoro 3akona [{. U.
MenpneneeBa U JE€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBbHYIO WU
MPOTHOCTUYECKYIO (PYHKINU;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh AJIEKTPOHHOE CTPOECHUE AaTOMOB
XUMUYECKUX 3ieMeHTOB |—4 mnepuonoB Ilepmonnueckold CHUCTEMBI XMMHYECKHUX
anementoB JI. W. MeHnzaeneeBa, WCHONB3ys MOHITHA «S-, P-, 0-3J€KTPOHHBIC
opOuTaNM», «IHEPreTUUYECKUE YPOBHM», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKMX D3JIEMEHTOB M HMX COEAMHEHMI IO IEepUoJaM U TIpynnam
[leprnoandeckoi cucTeMbl XUuMUYECKUX 35ieMeHTOB [[. 1. Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBa HEOPraHMYECKMX  BEUIECTB  PA3IMYHBIX  KJACCOB,  IOJTBEPKIATh
CYILLIECTBOBAHME T'E€HETUYECKON CBSI3M MEXKIYy HEOPraHMYEeCKUMH BEIECTBAMH C
NOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUM;

c(OPMUPOBAHHOCTh YMEHHUSl KJIACCU(PUIUPOBATh XHUMHUYECKHE PEaKUUu IO
pa3MYHBIM TpU3HAKaM (YHCIy M COCTaBy pEarupyrouux BEHIECTB, TEMIOBOMY
ahdekTy peakuuu, MU3MEHEHUIO CTEMEeHEH OKHUCICHHUS DSJIEMEHTOB, OOpaTHUMOCTH
peaKIlMM, YYaCTHIO KaTaanu3aTropa);

c(OPMUPOBAHHOCTh YMEHUHN COCTaBIISATh YPABHEHUS pEaKUUi pa3IMUHbIX THUIIOB,
MOJIHBIE U COKpAIIEHHbIE YpaBHEHUS PEAKIM MOHHOTO OOMEHa, YUUThIBasl yCIIOBUS,
IPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHLA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJUTH  PEAKIMH,  MOATBEPNKAAIOLIUE
KAUYECTBEHHBII COCTAaB pAa3IMYHBIX HEOPraHUYECKUX BEUIECTB, PaCIlO3HABATh
ONBITHBIM IIyTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHX
BELIECTB;



chOpPMUPOBAHHOCTH ~ YMEHHMHM  PACKpbIBATh  CYIIHOCTh  OKUCJIHTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIMA TOCPEACTBOM COCTABJICHUS DSJIEKTPOHHOTO OanaHca
ATUX PEaAKIUM;

c(OPMHUPOBAHHOCTh YMEHUU OOBIACHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
peakiuu OT pa3IMYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTO PaBHOBECHUS B
3aBUCHUMOCTH OT BHeNIHero Bo3aeicTeus (mpuniui Jle [larense);

c(hOPMUPOBAHHOCTh ~YMEHUW  XapaKTepU30BaTh XMMHUYECKHE  IPOIIECCHI,
JeXalye B OCHOBE MPOMBIIUIIEHHOTO MOJYYE€HUSI CEPHOM KUCIIOThI, aMMHUAKa, a TAKKE
c(OPMHUPOBAHHOCTh  MPEJACTaBIECHUH 00 OOMMX HAyYHBIX NOPUHIUIAX U
AKOJIOTMYECKUX MPOOJIEMAX XUMUYECKOT0 IIPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh YMEHUW TMPOBOAWTH BBIYUCICHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MAaccoBasi JI0JI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MpU
XUMUYECKUX PpEeaKIMsIX, MacChl BEHIECTBA WIM 00bEMa Ta30B IO HU3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 Y4YacTBYIOLIMX B peakUuu
BEILIECTB, TEIUIOBOro 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPALEHUS U COXPAHEHUS JHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIOJaTh MpaBWiia IOJIb30BaHUS XUMHUYECKON
nocyJoM u JabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe IMpaBWiIa OOpallleHUus C
BEILIECTBAMH B COOTBETCTBUU C HMHCTPYKLMSIMHU IO BBIIOJHEHHIO JaO0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATH XHUMHYECKUH
AKCIIEPUMEHT (pa3jioKeHUEe TEPOKCHAa BOJOPOAAa B MPUCYTCTBUHM KaTalu3aTopa,
OIIPENEIICHUE CPEbl PACTBOPOB BEILIECTB C IOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA,
BJIMSIHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peaKlny, peaKIiMi HOHHOTO
oOMEHa, KauyeCTBEHHbIE pEaKIMu Ha cylbdaT-, KapOOHAT- W XJOPUI-aHUOHBI, HA
KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTABHBIX 3aJa4 Mo Temam «MeTtamibsy U
«HemeTamel») B COOTBETCTBUY C MPAaBUJIAMU TEXHUKHU 0€30MIaCHOCTH MPU 00OpaIlieHuu
C BEIIECTBAMH M JIaDOPATOPHBIM OOOPYAOBAHMEM, MPEICTABIATH PE3YIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA B (DOpME 3aMKiCH ypaBHEHUN COOTBETCTBYIOIIMX PEAKLIUN
1 (hOpMyIUPOBATh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uHopMaIMio, TOJY4aeMyld $3 Ppa3HbIX HCTOYHUKOB (CpPEACTBA MacCOBOMU
KOMMYHUKaIUK, MHTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH cobro1aTh npaBuia AKOJIOTUYECKH
1eJ1eCO00Pa3HOro MOBEIECHHUS B OBITY M TPYAOBOH JESATENBHOCTH B LIEISIX COXPaHEHUS
CBOEr0 3J0pPOBbS M OKPYKAIOUIEH MNPUPOAHOM Cpelpl, OCO3HABATH ONACHOCTHb
BO3JICMCTBUSI HA JKUBBIE OPraHU3Mbl OMNPEACIEHHBIX BELIECTB, MOHUMAs CMBICI



nokazarens [1JIK, nmosicHATh Ha mpuMepax crocoObl YMEHBIICHHUS U MPEA0TBPAIICHUS
MX BPEIHOTO BO3JACHCTBHS HA OPTraHNU3M YEJIOBEKA,

Ui OOYYaroIIMXCSl C OrPAaHUYEHHBIMM BO3MOYKHOCTSMHU 3]I0pPOBbS: YMEHHE
OPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYNHBIX METOJAX ITO3HAHUS BEILECTB MU
XUMHYECKUX SIBJICHUN;

JJISL CIIETBIX U CIA00BUASIIUX 00Y4aIOUXCs: YMEHHUE HCII0JIb30BaTh PeIbepHO-
TOUEUHYIO cucteMy o0o3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
undposbIie
Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KonTpoabHblie XuMu4yeckmii (undp )
Bcero oOpa3oBaTe/ibHbIE
padoThI IKCIEPUMEHT
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUH
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 3
byrneposa

Utoro no pazneny 3

Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHble yTIeBOOOPOAbI — AJTKAHBI 2
99 HemnpenenbHbie yrieBogopobl: alKeHbl, 5 1

' aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJOPOIOB U HX 3 1

' nepepaboTKa

Hroro no paznery 13

Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHns
3.1 Crupter. @enon 3
3.9 Anpaerunsl. KapooHoBsie kuciaothl. CloKHbBIE 7 1

3¢hUpHI




3.3 YrineBoabl 3
Hroro no pazueny 13
Pa3neun 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHHs

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Utoro mo pazneny 3
Paszgea S. BbicokoMoJieKy/JIIpHbIE COeIUHECHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

HaumeHoBaHue pa3jiejioB U TeM

KoauuecTBO 4acoB

dyeKkTpoHHbIE (LN (POBbLIE)

Ne /i Kourpoububie  XuMHYecKHi
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE PecypChl
padoThI JIKCIEPUMEHT
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atoMoB. [lepruonnyeckuii 3aKoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 3
sneMenToB /. 1. MenneneeBa
12 Crpoenue BeniectBa. MHoroodpasue 4
' BEIIIECCTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Wroro mo paszneny 13
Pa3nea 2. Heopranu4yeckasi Xumust
2.1 MeTaib
2.2 HemeTamier 1
53 CBs13b HEOPTAHUMYECKUX H OPTaHUICCKIX )
' BEILIECTB
Hroro no pasneny 17
Pa3nen 3. XuMus u :Ku3Hb
3.1 XUMUS U )KU3HDb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Jlara

U3ydeHust

Bcero

KoHnTtpoabHbie
padoThbI

XuMHYeCKH il
IKCIIEPUMEHT

Inan

dakr

DJIeKTpoHHbIe U pOBbIE
o0pa3oBaTe/bHbIE PeCypChl

[Ipenmer oprannyeckoit
XHUMUH, €

BO3HHUKHOBCHHUC, PA3BUTHUC

1 3HAYCHHC

BBojHast KOHTpOJIbHAS
pabota Nel 3a kypc 9
KJlacca

IIpencrasnenue o
KIaccupuKauu
OpPraHMYECKUX BEILECTB.
Howmenxknarypa
(cucremaTtuyeckas) u
TPUBHUAJIbHBIE HA3BAHUS
OpPraHMYECKUX BEILECTB

http://www.chemnet.ru/

http://www.chemnet.ru/

http://www.chemnet.ru/

ATKaHBI: COCTaB U
CTpOCHHE,
TOMOJIOTUYECKHUU P

http://www.chemnet.ru/



http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/

MertaH 1 3TaH —
IIPOCTEUILINE
MPECTaBUTENMN ATKAHOB

http://www.chemnet.ru/

AJIKEeHBI: COCTaB U
CTPOEHHUE, CBOMCTBA
OTWIEH U IPONUIEH —

MPOCTEUIIINE
MIPEICTAaBUTENH aJIKEHOB

http://www.hij.ru/

http://www.hij.ru/

[IpakTuueckas padora Ne
1. «Ilonyuyenue stunena u
U3yY€HHE €ro CBOMCTBY»

http://www.hij.ru/

Ankanuensl. byraauen-
1,3 u metunoOyramuen-1,3.
[Tonyuyenue
CUHTETHUYECKOTO KayuyKa
U PE3UHBI

http://www.hij.ru/

10

AJIKUHBI: COCTaB U
O0COOEHHOCTH CTPOEHUS,
TOMOJIOTHUYECKHM AL
Anerunien —
MPOCTEUILINI
MpEACTaBUTENb AIKUHOB

http://him-school.ru/

11

Beruucnenus no
YPaBHEHUIO XUMUYECKOMN
peakuuu

http://him-school.ru/

12

ApeHbl: 6€H30J1 ¥ TOIYOJI.
TOKCHYHOCTH apEHOB

http://him-school.ru/
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13

I'eneTnyeckas cBsI3b
YIJIEBOAOPOIOB,
MPUHAICIKALINX K
pa3IMYHBIM KJlaccam

http://him-school.ru/

14

[IpupoiHbIE UICTOYHUKHU
YII€BOAOPOIOB:
IIPUPOJHBIN a3 u
MOITYTHBIE HEPTSIHBIE
rassl, He()Th ¥ IPOAYKTHI
e€ mepepaboTKu

http://him-school.ru/

15

[IpupoiHBIE UICTOYHUKHU
YTIE€BONOPOIOB:
IIPUPOJIHBIN ra3 u
NIONYTHBIE HEPTSIHbIE
rassl, He)Th ¥ IPOAYKTHI
e€ nepepaboTKH

http://him-school.ru/

16

17

18

19

YrneBoroposl

IIpenenbubie
OJIHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHOJ.
Bonopoanas cBsizb

MHOroaToMHbIE CIIUPTHI:
ATUJICHIJIUKOJIb U
TIIMLOECPHUH

@DeHOo: CTpOoEHUE
MOJIEKYIIbI, PU3NYECKUE U
XMMHYECKHUE CBOMCTBA,

http://him-school.ru/

http://him-school.ru/

http://him-school.ru/

http://him-school.ru/
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IIPUMEHEHHE

AJLIeruanr:
20 dhopmanpierua u http://him-school.ru/
aneTanbIeru. AIeTOH
OJIHOOCHOBHBIC
npeAesibHbIe KapOOHOBBIC http://my.mail.ru/community/chem-
21
KHUCJIOTBI: MypaBbUHAS U textbook/
YKCyCHast
IIpaxTunueckas padora Ne
99 5 p Croi p http://my.mail.ru/community/chem-
. «CBoiicTBa pacTBOpa
. p p textbook/
YKCYCHOM KHCIOTBI»
CreapuHoBas u
OJICMHOBAs KUCJIOThI, KaK http://my.mail.ru/community/chem-
23
IPEACTABUTEININ BBICIINX textbook/
KapOOHOBBIX KHUCIOT
Mbl1a KaK COJIM BBICIIHX
24 5 http://my.mail.ru/community/chem-
KapOOHOBBIX KHCJIOT, HX
P . ’ textbook/
MOIOIIee JeiicTBIE
CrnoxHble 3(upbl Kak
MIPOHU3BOAHEIC ) .
o5 P 5 http://my.mail.ru/community/chem-
KapOOHOBBIX KHCJIOT.
P textbook/
I'maponns ClokHBIX
3¢upoB
Kupsl: runponus,
26 IIPUMEHEHHUE, http://my.mail.ru/community/chem-

Ouosoruueckas poib
KAPOB

textbook/
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27

VrieBoasl: COCTaB,
KJIacCU(UKAIIUS.
Baxwueiiue
MIPEACTABUTENH: TIIOKO03a,
dbpykTO3a, caxapo3a

http://experiment.edu.

ru/

28

Kpaxman u nemntoinosa
KaK IIPUPOJHBIC
IIOJIUMEPHI

http://experiment.edu.

ru/

29

KonTponbnas pabota mo
paszneny
«Kucnopoaconepxaiue
OpraHu4eCcKue
COCIUHEHUS»

http://experiment.edu.

ru/

30

31

32

33

AMMHBI: METUJIAMHH U
AHHUJINH

AMHUHOKHCIIOTHI KaK
am(oTepHbIe
OpraHHYecKue
COCAUHEHMS, UX
OHOJIOrHYECKOE 3HAUCHHE.
Ilerrtuanl

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COETUHEHUS

HTorosas KOHTpOJIbHAS
pabora 3a kypc 10 kiacca

http://experiment.edu.

ru/

http://experiment.edu.

ru/

http://experiment.edu.

ru/

http://experiment.edu.

ru/

34

OCHOBHBIE TIOHATHSA

http://experiment.edu.

ru/
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XAMHUA
BBICOKOMOJIEKYJISIPHBIX
coenunenuii .OCHOBHEIE
METObI CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUM.
[TnacTmacchel, KaydyKu,

BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KIIACC

n/n

Tema ypoka

XUMHAYECKUH DJIEMEHT. ATOM.
DnekTpoHHas KOHPUTypalus aTOMOB

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

XuMu4YecKkui
IKCIEPUMEHT

JarTa usyyenus

Inan

dakr

DJIeKTpOHHbIe HU(poBbIE
o0pa3oBaTe/bHbIE PeCypChl

http://fcior.edu.ru

[lepronnueckuii 3aKOH U
[Iepuoanueckas cucrema
XUMUYeCKnX 351emMeHToB 1. U.
MeneneeBa, ux cBsi3b C
COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB U
UX COCIMHEHHUH IO Tpynnam 1
nepuojiaM. 3HaueHHe
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHUYECKHUX 35ieMeHToB J[. 1.
MenieneeBa B pa3BUTHU HAyKU

CtpoeHue BeliecTBa. XuMU4eckas
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BBoganas koHTponbHast paboTa 3a

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru
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10

Kkypc 10 kacca 1o opraHu4ecKou
XHUMHHU

ITonsarue o JUCIICPCHBIX CUCTEMAX.

HUctunHBIC 1 KOJUIOWOAHBIE PAaCTBOPBLI.

MaccoBas o4 BelliecTBa B
pactBope

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUH.
I'enetnueckas cBs3b
HEOPTraHWYECKHUX BEIECTB,
Pa3JIMYHBIX KJIACCOB

Knaccudukanus XuMruaeckux
peakirii B HEOPraHMYECKON U
OPraHMYeCKOM XUMHH. 3aKOH
COXpaHEHHUS MaCChI BEIIECTB; 3aKOH
COXpaHEHHUs U MPEeBpaIeHUs
SHEPTUU MPU XUMHUYECKUX PEAKIIHTX
Cxopoctb peakiuu. OOpaTuMble
peakunu. XMMHUYECKOE PaBHOBECHE
[TpakTuueckas padbora No 1.

«BnusHue pa3nnyHbIX (aKTOPOB HA
CKOPOCTb XUMHUYECKOU pEAKIIUN»

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

11

DIEKTPOTUTHYECKAS TUCCOITAAITHS.
[TonsiTue 0 BOJOPOIHOM TMOKa3aTese
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponus opranundeckux u
HEOPraHMYECKUX BEIIECTB

http://fcior.edu.ru
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12

OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIC
peaxiun. [lonstie 06 snexTponuse
pacIjiaBoB U paCTBOPOB COJIEH

http://fcior.edu.

ru

13

14

15

16

KonTponbhas pabota no pasueny
«Teopernueckrne OCHOBBI XUMHUM

Mertamiel, UX MOJOKEHUE B
[lepuoauueckoii cucteme
XUMHYECKHX d1eMeHTOB /1. 1.
Menneneesa 1 0COOEHHOCTH
cTpoeHus atomoB. O0mIHe
¢u3nveckrue CBOMCTBA METAILIIOB

CruiaBbl METAJUIOB.
DIEKTPOXUMUYECKUN P
HaANPSDKEHUN METaJlIOB

XHUMHYECKHE CBOMCTBA BaXKHEHIIINX
METaIJIOB (HATPUM, KaJIuii, KalbIuH,
MarHuii, aIFOMUHHN) U UX
COE€TUHEHUI

http://fcior.edu.

ru

http://fcior.edu.

http://fcior.edu.

ru

http://fcior.edu.

ru

17

XUMHUYECKUE CBOMCTBA Xpoma, MEIU
U UX COSTUHECHUN

http://fcior.edu.

18

19

20

XuMHYecKHe CBOMCTBA IIMHKA,
JKelie3a U UX COeTMHEHNHN

[IpakTuueckas padora Ne 2.
"Pemenne sKCriepuMEHTaIbHBIX
3az1a4 no reme «Meramuib»"

HCMeTaJ'IJ'II)I, HUX IIOJOXCHUEC B
[Iepuonnueckont cucreme

http://fcior.edu.

ru

http://fcior.edu.

http://fcior.edu.

ru
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XUMHUUYECKUX 3jiemMeHToB J[. 1.
MeneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

22

23

dusnuyeckue cBOMCTBAa HEMETAIUIOB.

Annotponusi HeMETalIoB (Ha

npuMepe KUCIopoa, cepsl, pocdopa

U yTJepoJa)
XUMHUYECKUE CBOMCTBA T'aJIOTCHOB,

CCPBI U UX COCI[I/IHGHI/Iﬁ

XuMHYecKrue CBOMCTBA a30Ta,
dbocodpa 1 UX COCTUHECHUIA

http://fcior.edu.

ru

http://fcior.edu.

http://fcior.edu.

ru

24

25

26

27

XUMHUYECKUE CBOMCTBA yIJIEpOa,
KpEMHHA U UX COGI[I/IHGHI/If/'I

[Ipumenenne BaKHEHIINX
HEMETAJUIOB U UX COEIMHEHUM

O00011eHNEe U CHCTEMATU3ALIHS
3HaHUM 110 Teme «HemeTranab.
Brruucnenus no ypaBHEHUSIM
XUMUYECKUX PEaKui U
TEPMOXUMHYECKUE PACUETHI

[IpakTuueckas padbora Ne 3.

«Pemienne 3xcrepuMeHTaIbHbIX
3a1a4 o teme "Hemeramier'»

http://fcior.edu.

ru

http://fcior.edu.

ru

http://fcior.edu.

ru

http://fcior.edu.

28

29

KonTponbHnas pabora no remam
«Metamael» 1 «HeMeTauie)

Heopr AHUYCCKHUC U OPTaHUYCCKUC

http://fcior.edu.

http://fcior.edu.
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30

31

32

33

KkucioTel. Heopranuueckue u
OpraHUYECKHE OCHOBAHUS

AmMdoTepHbIe HEOPraHUYECKUE U
OPraHUYEeCKUE COCIUHEHUS.
I"'eneTnueckas cBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIICCTB

Poiib xuMuu B o0OecrieueHuu
9KOJIOTMYECKOM, SHEPreTHIECKON U
MUIICBON O€30MMACHOCTH, Pa3BUTHHI
MeEIULIMHBI

[IpencraBnenus 06 OOMKUX HAYYHBIX
MPHHIIMIIAX POMBIIUICHHOTO
TIOJTYYCHUSI BKHEHIIIUX BEUICCTB

YenoBek B MHUPE BCUICCTB U
MaTcpuaJioB

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

34

XHMHA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

34

http://fcior.edu.ru
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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