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HOACHUTEJBHAA 3AITUCKA

Paboyas mporpaMMa mo XMMHUM Ha YPOBHE CPEAHEr0 00IIero oOpa3oBaHuUs
pazpaboraHa Ha OoCHOBe deaepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBannu B Poccuiickoii deaepanmuy, TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS
(benepanbHoit 00pa3oBaTENbHON TPOrpaMmbl cpeaHero oomero oopazoanus(DOIT
COOQO), npencraBneHHbIX B DeAecpalilbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
cranaapre COO, ¢ yuérom KoHuenumu npenojgaBaHus y4eOHOrO MpeaMeTa
«Xumusi» B oOpa3oBareNibHbIX — opraHu3anmsax Pocculickoii  denepanuuy,
PEATM3YIOUINX OCHOBHBIE 00PA30BATENIbHBIC MPOTPaAMMbl, 1 OCHOBHBIX MOJIOKCHUN
«Crpareruu pa3sutus Bocriutanus B Poccuiickoin deneparuu Ha nepuoa a0 2025
roga» (Pacnopsoxenune [paButenscTa PO ot 29.05. 2015 Ne 996 - p.).

XuMUsT Ha YPOBHE YIIIYOJIEHHOTO M3YYEHHMS 3aHMMAcT BAKHOE MECTO B
CUCTEME €CTECTBCHHO-HAy4YHOro oOpasoBanus yuammxcs 10-11 kmaccos.
HUzyuenue npeamera, peain3dyeMoe B yCIOBHSAX  AUQPHEPEHIIMPOBAHHOIO,
npounbHOro 0oO0ydYeHuWs, NPU3BAHO 00ecneunTh OO0mMEOOPA30OBATENBHYIO |
OOLICKYJBTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IOKOJBI, HEOOXOAMMYIO ISt
aJanTanuu uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KA3HH B COLIMYME, a TAKXKE IS
OPOAOKEHUS OOYUEHWs B OPraHu3auusx MpodecCHOHAIbHOTO 00pa3OBaHUs, B
KOTOPBIX XUMUSL SIBIISIETCS OJJHON W3 MPUOPUTETHBIX JUCLIAIIIIUH.

B mnporpamme mno XuMUM Ha3HAYCHHE MpeAMETa «XUMHS» MOIyvacT
NOAPOOHYKD ~ MHTEPHPETALMID B COOTBETCTBUM €  OCHOBOMNOJIATAFOIIAMHA
nosiokeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH WEEH, COACpXKaHUS,
pe3yabTaToOB 00y4YeHHMs M TPeOOBAHWH K YPOBHIO TMOATOTOBKH BBITYCKHUKOB.
CBHIETENBCTBOM TOMY SIBJISIFOTCSL CJEAYIOLIME BBIMOIHIEMBIE MPOTPAMMON IO
XUMHH PyHKIHW:

o WH(OPMAUMOHHO-METOIMYECKAs, peanu3anusi KOTOpoil obecnedynBact
NOJyYEHUE NPEIACTABICHHUS O UENIX, COJACP)KaHWMHM, OOWIEH cTpareruu
00y4YeHus, BOCIMTAHUS U PA3BUTHsI O0YUAIOLIMXCS CPEACTBAMH MPEAMETA,
M3y4aeMOro B paMKaxX KOHKPETHOrO mpoduis;

e OPraHM3aLMOHHO-TIAHUPYIOLIAs, KOTOpast npeycMaTpuBacT
ONPEACTICHUE. TPUHIUIOB CTPYKTYPUPOBAHHUS M MOCIEAOBATEIBHOCTH
U3y4YCHUs Y4eOHOTrO MarepHuasa, KOJIMYECTBEHHBIX U KAUYECTBEHHBIX €rO
XapaKTEPUCTHK, MOAXOA0B K (POPMUPOBAHUIO COJNEP)KATEIBHON OCHOBBI
KOHTPOJIE M OLEHKM OOpa30BaTENIbHBIX JOCTHMKEHHI OO0ydarommxcs B
paMKax WTOTOBOM arrecTtauu B (OPME €AMHOTO TOCYIAPCTBEHHOIO
3K3aMEHA 10 XUMUH.

[Tporpamma i yrnyOnEHHOrO U3y4YEeHUs XUMHUH:

e YCTAHABIIMBACT WHBAPMAHTHOE MPEAMETHOE COJEP)KAHUE, 00A3aTEIBHOE
JUIS W3YYEHWS] B paMKax OTHACNbHBIX MNPOQUICH, MNpeaycMaTpuBacT



pacrpencieHue W CTPYKTYPUPOBAHHE €ro MO KjiaccaM, OCHOBHBIM
COJIEPKATENIBHBIM JIMHUSM/pa3aciiaM Kypca,

e JAET MPUMEPHOE PacPEACIICHUE YUEOHOTO BPEMEHH, PEKOMEH Ty EMOTO JUTsI
U3yUYEHUS OTACBHBIX TEM;

e TMpeajaracT MPUMEPHYIO TMOCIEAOBATEIbHOCTh H3YUYEHHsS] y4eOHOro
MaTtepuajia ¢ y4€TOM JIOTMKM MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKITPEAMETHBIX CBA3EH

e JAET METOAMYECKYIO MHTEPIPETALMIO LENIEH U 3a/1a4 U3YUYEHHS TPEAMETA
Ha yriyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOuiero 00pa3oBaHUs, COACPXKATEIBLHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3YJbTATOB OCBOCHUSI OCHOBHOH 00pa30BaTeIbHOU
TPOrpaMMBbI CPEIAHETO o0uero oOpazoBaHus (JINYHOCTHBIX,
METANMPEIMETHBIX, MPEAMETHBIX), a TAKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-MTO3HABATENBHBIX ~ ACHCTBHI  00y4YaroIIerocs MO  OCBOCHHUIO
COJIEPKAHUS IPEAMETA.

[To BceM HA3BaHHBIM MO3UIUSM B MPOTrpaMME MO XMUMHUU MPEAYCMOTPEHA
NPEEMCTBEHHOCTh C OOYYEHMEM XWUMUM Ha YPOBHE OCHOBHOIO OOWLIETO
oOpazoBaHusl. 3a NpeAc/iaMH YCTaHOBIEHHOM MPOrpaMMOi 10 XUMUU 00513aTEIbHOM
(MHBApUAHTHON) COCTABIISAIOLIEH COAepKaHUs Y4E€OHOro mpeaMeTa «XUMUsD
0CTa&TCsl BO3MOKHOCTB BEIOOPA €r0 BAPUATUBHON COCTABIISIFOLICH, KOTOpast TOJKHA
OMPENENATHCS B COOTBETCTBUM C HAMPABJICHUEM KOHKPETHOTO MPpoduiist o0ydeHusl.

B cooreerctBM ¢ KOHueNntyanbHeIMM MnonoxkeHusmu OI'OC COO o
HA3HAYCHUH NOPEIMETOB 0a30BOro MW yriiyONEHHONO YPOBHEH B CHCTEME
mu(hepeHIMpPOBaHHOIO OOYUYEHMS Ha YPOBHE CPEIHEro oOIero o0Opa3oBaHUs
XMMHUS Ha YPOBHE YIIyOJEHHOIO W3YyYEHHUS HANpaBiICH Ha peau3aluio
NPEEMCTBEHHOCTH C MOCIEAYOLIMM 3TANOM MOy YEHUS XMMUYECKOTr0 00pa3oBaHust
B paMKax M3Y4YEHHUs CHEIUATbHBIX E€CTECTBEHHO-HAYYHBIX U XUMHUYECKUX
JUCIIUIUIMH B By3aX U OpPraHu3alysaX CPEIHEr0 NPOPECCHOHATBHOIO 00pa30BaHUsl.
B 3710i1 CBs3M M3ydeHue npeaMeTa « XuMus» OPUEHTUPOBAHO MPEUMYILIIECTBEHHO HA
pacuiipeHue W YriyOJeHHE TEOPETUUYECKONH M MPAKTUUYECKOW MOArOTOBKU
oOyJarommxcsi, BEIOpaBIIMX ONPEACHEHHBIA TPoduiab 00yUYEHHs, B TOM YHCIIE C
NEPCIICKTUBOM  MOCIICAYIOMIETO TMOJYYEHHsT XHMMHUYECKOr0 OOpa3oBaHHs B
opranm3zanmsx npodeccnoHanpHOro oOpasoBanus. Hapsigy ¢ 3ThM, B CBETE
tpedoBanuiit ®I'OC COO K mIaHupyeMbIM pe3ybTaraMm OCBOCHUS (heaepaibHOM
00pa3oBaTeabLHON MPOrpaMMBbl CPEHETO O0IIEr0 00pa3oBaHUs U3YYEHHUE MPEAMETA
«XUMUS OPUEHTUPOBAHO TAKKE HA PELICHHE 33a4 BOCMUTAHUS U COLMATIBHOIO
pa3BuTHsl O0yd4aroIUXcsi, Ha (POPMUPOBAHHE y HHUX OOUICMHTEIUIEKTYaTbHBIX
YMEHHH, YMEHHI palMOHAIA3AINK y4eOHOro TpyJa M OOOOIIEHHBIX CIIOCOOOB
AESITENBHOCTH, UMEIOLIUX MEXKTUCIMIUTMHAPHBIN, HAAMPEIMETHBIM XapakTep.



CocTaB/IOIMMMA TTPEAMETA « XMMHUS» HA YPOBHE YIIyOJIEHHOTO M3y4YCHUs
ABIIAIOTCA  YOUIyONMEHHBIE Kypchl — «OpraHmueckas xumus» u «OOmas u
HEOopraHuyeckas xumus». [Ipu onpeaeneHnn moaxoaoB Kk 0TOOPY U CTPYKTYPHOM
OpPraHM3alliyA COACPKAHMUS STHUX KYPCOB B MPOrpaMME MO XUMHUM 3a OCHOBY
npuHATH noJjoxkeHust GI'OC COO o paznuuusx 0a30BOro U yriyONIEHHOTO YPOBHEH
W3yYCHUS MTPEAMETA.

OcHoBy coaepkaHust KypcoB «Opranudeckas xumusy» U «OOwmas u
HEOPraHWYECKass XUMUSD» COCTABISET COBOKYIMHOCTh NPEAMETHBIX 3HAHUNA W
YMEHHH, OTHOCAIMXCA K 0a30BOMY YPOBHIO M3YUYCHHs MPEeAMETA. ITa CHCTEMA
3HAHWHA TOJy4aeT OMPEACTIEHHOE TEOPETHUECKOE JOMOJHEHHUE, MO3BOJISIOLICE
OCO3HAHHO OCBOWTH CYLIECTBEHHO OOJIBIINI 00BEM (PAKTOIOTMUYECKOTO MaTEPHANIA.
Tak, Ha yrnyOnéHHOM YpPOBHE M3YyYCHHs MpPeAMeTa OOECHEeUeHa BO3MOKHOCTH
3HAUUTENIBHOTO YBEJIMYEHHS 00BEMA 3HAHUI O XUMUYECKHUX SIIEMEHTAX U CBOMCTBAX
UX COCTMHEHUI Ha OCHOBE PACHIMPEHUS U YTy OJIeHHS TPEICTABICHHUA O CTPOCHUHT
BEUICCTBA, XWUMHUYECKOH CBA3M M 3AKOHOMEPHOCTAX MPOTEKAHUS PEAKLMIA,
paccMaTpPUBAEMBIX C TOYKM 3PCHHS XMMHYECKONH KHMHETHKM W TEPMOJIWHAMUKH.
Hzyuenne nepuoamyeckoro 3akoHa M Ilepuoamyeckoid CHCTEMBI XMMHYECKHX
3JIEMEHTOB 0a3MPyETCs HA COBPEMEHHBIX KBAHTOBOMEXAHHMUECKHX MPEACTABIEHUSIX
O CTpoeHMM aroMa. XUMHUYECKas CBs3b OOBACHACTCA C TOYKM 3PEHUS
SHEPreTUUCCKUX M3MEHEHUH NpU €€ 00PAa30BaHKK W PA3PYILICHUH, & TAKKE C TOUKA
3peHusi MEXAHU3MOB €& oOpasoBaHus. M3yueHWe THUMOB peakuuii AOMOJIHACTCS
(GOpPMHUpPOBAHUEM  MPEACTABICHUNA 00 DJICKTPOXUMUYECKHMX Mpoleccax M
AJIEKTPOJIA3€E PACIIIABOB M PaCTBOPOB BEUIECTB. B Kypce opraHMuecKkoil XuMum npu
PACCMOTPEHUU PEAKLIMOHHOW CMOCOOHOCTM COCAMHEHMH yaenseTcss 0codoe
BHAMAHUE BONPOCaM 00 BJIEKTPOHHBIX 3PPEKTaX, O B3AUMHOM BIMSHUH aTOMOB B
MOJIEKYJIaX M MEXAHU3MAaX PEaKLIUM.

Oco00€ 3HaYECHUE UMEET TO, YTO HA COACPKAHUE KYPCOB XUMHUM YTy OIEHHOTO
YPOBHSI U3y YEHUS ISl KITACCOB OMPENENEHHOTO Npoduiis (TJIaBHBIM 00pa3oM Ha MX
CTPYKTYPY M XapakTep AOMOJHCHWH K OOIEH CHCTEME MPEAMETHBIX 3HAHMIA)
OKa3bIBAIOT BIUSHUE CMEXKHBIC MpPeAMETHL. Tak, HampuMep, B COAECPKaHUH
npeaMeTa Ui KIacCOB XMUMHUKO-(PU3HUeckoro npoduiis O0JbIIoe 3HaYeHHE Oy ayT
UMETH 3JIEMEHTHI y4eOHOro Mareprana rno oomei xumuu. [Ipn n3yuennn npeamera
B JIAaHHOM CJIy4ac AakUEHT OyJeT caenaH Ha OOMIHOCTb METOMOB IO3HAHUS,
OOLIHOCTh 3aKOHOB M TEOPHil B XUMHUU U B (PU3UKE. aTOMHO-MOJIEKYJISIPHAS TEOPUS
(MOJIEKYJIIpHAs TEOPUsl B PU3UKE), 3aKOHBI COXPAHEHHSI MACCHI M SHEPTHH, 3aKOHBI
TEPMOAMHAMHKH, SIICKTPOJIN3A, MPEACTABIEHUS O CTPOSCHUH BEILIECTB U IPYTroe.

B 10 xe BpemMs B COACpKAHMM TpPEAMETAa JUIsl KJIACCOB XMUMHKO-
OMOJOrMYeCKOro Mpoduiist OONBIIMKA yICTbHBIA BeC OyAET UMETh OpraHUuYecKas
xuMHs. B 3TOM ciyuae nmpeaocTaBisieTcss BO3MOKHOCTD ISl 00Jie€ 00CTOSATENBHOTO



PACCMOTPEHUS XUMUYECKONH OPraHu3aliy KJIETKA KaKk OMOTOTUYECKOW CHCTEMBI, B
COCTaB KOTOPOH BXOIAT, K NPUMEPY, TaKUE CTPYKTYPHBIE KOMIIOHEHTHI, KaK
JUMHIBL, OCIKHU, YIIEBOIbI, HYKJIEUHOBBIE KHCIOTHI U ApyTue. [1pu 3TOM 3HaHus O
COCTAaBE U CBOMCTBAX NMPEACTABUTENIEH OCHOBHBIX KJ1ACCOB OPraHUYECKUX BEILECTB
CJIy>KaT OCHOBOM U M3YYEHHs CYIIHOCTH MPOLECCOB (POTOCHMHTE3A, NbIXaHUS,
MULIEBAPEHUS.

B mnuane QopMupoBaHMsS OCHOB HAy4YHOTO MHWPOBO33PEHUS, OCBOCHHS
OOLICHAY YHBIX METOI0B MO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHHS HAY YHBIX
3HAHWHA W3y4YeHHe MnpeaMera «Xumus» Ha yrayOnéHHOM YPOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SX C Y4YEOHBIMM NPEAMETaMHU, BXOAAIIMMU B COCTaB
npeaMeTHeIX obOnactell «ECTecTBEHHO-HAyUHBIE MNpEeaMEThy, «Maremaruka W
uH(popMmaTuka» 1 «PyCCKHil SI3bIK M TUTEPATYPay.

[Tpyn n3yueHnm yueOHOro npeaMeTa « XuMus» Ha yriayOJIEHHOM YPOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEIHEr0 001Iero oOpazoBanus (Ha 6a30BOM YPOBHE),
3a1a4eil MEPBOCTENEHHONW 3HAYMMOCTH SIBISETCS (POPMHPOBAHME OCHOB HAYKH
XUMHH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON NEATEIIbHOCTH
YeJIOBEKA U OTHOTO M3 KOMIIOHEHTOB MUPOBO KYJIBTYPEI. PellieHue 310 3a1a4n Ha
yrayOnéHHOM YPOBHE W3YyYCHHs MPEAMETa MPEANOIaracT peaau3aluil TaKhX
LECIICH, KaK:

o (opMHupoBaHHME TMPEACTABICHUI: O MATEPHATLHOM CIWHCTBE MUPA,
3aKOHOMEPHOCTAX W NTO3HABAEMOCTHU SIBJIEHUIA NIPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ BEAylICH poim B O0ECHEUYCHUHU
YCTOHYMBOTO  Pa3BUTHs  YEJIOBEUYECTBA. B  PEIICHMM  MpoOseM
SKOJIOTHYECKOM, SHEPreTHYECKON M MUIIEBOW 0€30MaCHOCTH, B PA3BUTHH
MEIULIAHBL, CO3MAHUN HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHUKOB SHEPIHUH, B
00ECNIEYECHNN PAMOHATIBHOTO TPUPOIONONB30BaHUS, B (POPMUPOBAHUHU
MUPOBO33PEHUST U OOWICH KyJIbTypbl YEJIOBEKA, & TAKXKE SKOJIOTMYECKH
00OCHOBaHHOI0 OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpene;

e OCBOCHHME CHCTEMBI 3HAaHWi, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBJISIFOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUPA: (PYHIAMEHTATbHBIX
IIOHATUIM, 3aKOHOB W TEOPHUA XWUMHUH, COBPEMEHHBIX MPEACTABICHHH O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHIAX — AarOMHOM, WOHHO-
MOJIEKYJIAPHOM,  HAAMOJIEKYJIAPHOM, O  TEPMOAMHAMUYECKHUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMUMWYECKMX PeakLuid, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMAaX, 00 00mmx
HAyYHBIX MPUHLOHATAX XUMUYECKOTO MPOU3BOACTBA;

o (opmupoBaHue y o0y Jaroumxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMWYECKMX 3HAHWN 111 OOBICHCHUS
KJTIFOUEBBIX MACH M MPOOJIEM COBPEMEHHOH XWUMUM, sl OOBSICHEHHS W



MPOTHO3UPOBAHUS SABJICHUM, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
IPaMOTHOTO PEUICHHS MTPOOJIEM, CBSI3aHHBIX ¢ XUMHEH, TPOrHO3UPOBAHMUS,
aHaJIM3a ¥ OLICHKHU C MO3UIIMIA 3KOJIOTHYECKONH 0€30MacCHOCTH MOCIECTBUN
OBITOBOH M MPOWU3BOJICTBEHHOW ACATEIBHOCTA YEJIOBEKA, CBI3AHHOH C
XUMUYECKUM MTPOU3BOJICTBOM, UCTIOJIb30BAHUEM U IEPEPAOOTKOM BEIIECTB,

o yIIIyOJICHUE MPECTABACHUN O HAYYHBIX METOaX MO3HAHUSI, HEOOXO0IUMBIX
JUIsL TTPUOOPETCHHMS YMEHWI OPHUEHTHPOBATHCS B MHUPE BEIIECTB H
OOBSCHECHUS XWMHUUYECKHMX SBJICHWHA, HMMCIOMIMX MECTO B MPUPOJE, B
MPAKTUYECKOM IEATEIFHOCTH Y MOBCEAHEBHOM JKU3HMU.

B mane peamuzaumMu MEPBOOYEPEAHBIX BOCHUTATEIBHBIX K Pa3BUBAIOLIMAX
(YHKIMNA 1EIOCTHOM CHUCTEMBI CPEIHEr0 OOHIEro oOpa3oBaHUs MPU U3YUYCHUH
npeaMeTa  «XuMus» Ha  YIIyOJIEHHOM  yPOBHE  OCOOYIO  aKTYaJIbHOCTh
NpUOOPETAIOT TAKKE LETN U 3a7a41, KaK:

e BOCIHHUTAHHUE YOESKIEHHOCTH B ITO3HABAEMOCTH SIBJICHUI MPUPOJIBI,
YBOKEHUST K TMPOIECCY TBOPYECTBA B 00JIACTH TEOPETHYECKUX U
MPUKJIAJAHBIX MCCIICIOBAHUNA B XUMUHU, (HOPMUPOBAHUE MHPOBO33PCHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU,

e pA3BUTHE MOTHBAIMM K OOYYCHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CAaMOBOCIIMTAHWKD  HA  OCHOBE  YCBOCHHUS
00LIEYEITIOBEUECKHUX [IEHHOCTEI;

e PA3BUTHEC MO3HABATEIIBHBIX MHTEPECOB, MHTEIUIEKTY UTBHBIX U TBOPUYECKUX
cnocoOHocTel  oOyvaronuxcs, (OPMHPOBAHUE Y HHMX CO3HATEIBHOTO
OTHOUIEHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHIO YCHENTHONW Mpo(eccuOHaIbHOM 1 00IIECTBEHHON NESITEIbHOCTH,
OTBETCTBEHHOTO OTHONIICHUSI K CBOEMY 3J0POBBIO M MOTPEOHOCTH B
3I0POBOM 00Pa3e KU3HU,

e (opmMupoBaHME YMECHHUI W HABBIKOB PA3yMHOr0 MPUPOIONOIL30BAHMS,
Pa3BUTHE SKOJIOTUYECKON KYJIBTYPbl, TPUOOPETEHHUE OMbITA OOLIECTBEHHO-
MOJIE3HOW KOJIOTHYECKOM IEATEIIBHOCTH.

OO011ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX JIJISl U3YUYCHUSI XUMHUK Ha YI1yOJ€HHOM
YPOBHE cpeaHero oouiero ooOpaszoBanus, cocrapiseT 204 yacos: B 10 knacce — 102
yaca (3 4aca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEACHIO).



COJAEPKAHUE OBYUYEHUA
10 KUIIACC

OPI'AHUYECKAS XUMUS

Teoperuveckne 0CHOBBI OPraHUYECKOIl XUMHH.

[TpeaMeT 1 3HAUEHUE OPraHUYECKONW XUMHUH, MPEACTABICHUE O MHOT000pa3uu
OPraHUYECKUX COECTMHEHUMN.

ONEKTPOHHOE CTPOCHUE AaTOMa YIJepoAa: OCHOBHOE W BO30Y>KIEHHOE
COCTOsIHMSI. BaneHTHBIE BO3MOXKHOCTH aroMa YIJIEpoJa. XUMHUYECKas CBS3b B
OPraHUYECKUX COETMHEHUSAX. THIBI TMOPUAN3alli ATOMHBIX OPOUTANIEH YIIIEpOIa.
Mexanu3mbl  00pa3oBaHHMs KOBAJICHTHOH CBsi3W  (OOMEHHBIA W JTOHOPHO-
aKUuenTopHbIA). THIbl TEpeKphIBaHWs ATOMHBIX OpOWMTaNEi, ©- W T-CBA3M.
OnviHapHasi, JBoMHAs W TpoiHas cBsa3b. CrocoObl pa3pbiBa CBA3CH B MOJIEKYJax
OpraHu4ecKux BemecTB. [loHATHE O CBOOOJHOM paaukaine, Hykieopune wu
aneKTpoduie.

Teopus CTpOeHMsT OpraHmyeckux coeauHeHuit A.M. bytnepoBa w
COBPEMEHHBIC MPEACTABJICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHHUE TEOPUH CTPOCHUS
OPraHUYECKUX COENMHCHUH. MONEKYISPHBIE M CTPYKTYPHbIE  (POPMYJIBL.
CTpyKTypHBIE (OPMYJBI Pa3IMUHBIX BUAOB. PA3BEPHYTas, COKpAIIEHHAS,
ckeneTtHas. M3omepus. Buapl WM30MEPHH: CTPYKTYpHAs, MNPOCTPAHCTBEHHAS.
ONEKTPOHHBIE 3PPEKTHI B MOJIEKYJIAX OPraHUYECKUX COCTMHEHNH (MHIyKTUBHBIA 1
ME30MEPHBII 3PPEKTHI).

[IpencraBneHre 0 KiacCu(pMKAUIMKM OPraHUYECKUX BewlecTB. [loHsTHE ©
(¢yHKIMOHANBHOH rpymnne. ['omonorus. ['omonoruueckue psaasl. CucremMaTiiecKast
HOMEHKJatypa oprannueckux coenuHeHuii (IUPAC) m TpuBManbHbIE Ha3BaHWs
OTHENBHBIX IIPEACTABUTEIIEN.

OcoOeHHOCTH W Kjaccu(uKanus OpPraHUuYecKux peakiuid. OKUCIUTETbHO-
BOCCTAHOBUTEIIBHBIE PEAKIIMN B OPTAHUYECKON XUMUH.

OKCIIEPUMEHTATIBHBIE METOABl M3YUYEHHsI BEIIECTB M WX MPEBPALLCHUM:
O3HAKOMJIEHHUE ¢ 00pa3iaMi OPraHMYECKAX BEIIECTB U MAaTEPUAIIAMH HA UX OCHOBE,
OTBITHI MO MPEBPALICHUID OPraHMYECKUX BEIICCTB NMPHU HArpeBaHUM (IJIABJICHUE,
OOyrIvBaHWE M TOPEHUE), KOHCTPYUPOBAHWUE MOJECICH MOJIEKYJ OPraHMYECKUAX
BELICCTB.

Yriaesoaopoasl.

Anxanel. ['oMonoruyeckuii psa aakaHoB, oOmas Gopmylia, HOMEHKIATypa U
M30MepUsl. DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJ AlKAHOB, SP-
ruOpuan3anms aTOMHBIX OpPOWTAJICH yriepoaa, G-CBA3b. (DU3NYECKUE CBOWCTBA
AJIKAHOB.



XVAMUYECKUE CBOWCTBA QIKAHOB. PEAKIMW 3aMCIIEHUS, W30MEPHU3aLiH,
JAETUAPUPOBAHNUS, IMKIN3ALWKY, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBienue o
MEXAHU3ME PEAKIMH PAIUKATBHOTO 3aMEILIEHUSI.

Haxoxnaenne B npupoae. CnocoObl NOTYyYEHUS U MPUMEHEHUE AJTKAHOB.

[uknoankauel. O0mas Gopmysa, HOMEHKIAaTypa U nzoMepus. OcoOCHHOCTH
CTPOECHMS U XUMHUYECKHAX CBOHCTB MAJIbIX (LIMKJIOMPONAH, IMKIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, UKJIOTEKCaH ) HAKJIOATIKAHOB. CrOCOOBI MOy YeHHS U TPUMEHEHUE
LUKJIOATTKAHOB.

AnkeHbl. ["'omonorndeckuii psa ajakeHoB, oOmas (popmylia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI AIKEHOB, SP*-THOPHAN3ALHS
ATOMHBIX OpOWTaiel yriaepoaa, 6- U m-CBA3U. CTPYKTypHas M reoMeTpuyecKas
(umc-TpaHc-) uzoMmepus. GU3NYECKUE CBOKWCTBA aJTKEHOB. XMMHUYECKHAE CBOMCTBA!
PEAKIMKM TMPUCOCAVMHECHHS, 3aMCIICHHS B O-TMOJOKEHUE MPU JIBOHHON CBA3H,
nonuMepu3anui U okucieHus. [Ipasuno MapkoBHukoBa. KauyecTBEHHBIE peakun
Ha JBOHHYIO CBsi3b. CITOCOOBI MOTyUYECHUSI U IPUMEHEHUE ATKCHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONMPSOHKEHHBIE, N30JMPOBAHHBIE,
kymyauposaniieie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS M XUMUYECKUX CBOWCTB
CONPSDKEHHBIX AUEHOB, 1,2- 1 1,4-npucoenuuenue. [Tomumepusanus cConpsKEHHBIX
IeHOB. CrocoObl NOMYYEHUS U IPUMEHEHUE ATTKAIUEHOB.

Anxunbl. ["'oMojornueckuii psia ankuHoB, o01ias Gopmysia, HOMEHKIATypa U
U30MEPHS. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJTKWHOB, Sp-
ruOpuan3anms aTOMHBIX opOuTaneil yriaepoaa. MU3NYeCKUE CBOICTBA AIKMHOB.
XUMUYECKUE CBOMCTBA: PEAKIIMH MPUCOCAMHECHHS, IMMEPU3ALNAN U TPUMEPU3ALIAH,
okuciieHusl. KHCIoTHBIE CBOWCTBA ATKUHOB, MMEKOIIUX KOHIICBYO TPOWHYIO CBSI3b.
KauecTBeHHBIE peakK Ha TPOMHYIO CBs3b. CHOCOOBI MOMYUYEHUS U MPUMEHEHHE
AJIKHOB.

ApOMaTuYeCKHe YIIEBOAOPOABl (apeHbl). ['OMOIIOTMYECKUI psili ApEHOB,
oOmiast opMyia, HOMEHKIIATYpa U U30MEPHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHME MOJEKYJIbl OcH30Ma. (DHU3NYECKUE CBOMCTBA apeHOB. XWUMHWYECKHE
CBOICTBA OEH30J1a M €r0 TOMOJIOTOB. PEAKIMU 3aMEIIEHHs B OEH30JIbHOM KOJIBbIIE U
YIJIEBOJOPOJAHOM PAJMKAIE, PEAKIUM MPUCOCIWHEHUS, OKUCICHHE TOMOJIOIOB
OcHzona. IlpeacrapieHue 00 OPUEHTUPYIOIIEM JECHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIBLIE HA MPUMEPE AJIKWUJIBHBIX PAIMKAIOB, KapOOKCUIIBHOM,
TMIPOKCHJIBHOM, aMWHO- W HUTPOTPYIIBI, ATOMOB TaJOreHOB. OCOOEHHOCTH
XUMHYECKHAX CBOMCTB cTupona. [Tomumepuszanus crupona. CriocoObl NOMyUYEHUS U
NPUMEHEHUE aPOMATHYECKHUX YIIIEBOJOPOIOB.

[Tpupoansbiii ra3. IlonyTHeie HedTaHbIE Ta3bl. He(Th 1 €€ MpoUCXOKACHUE.
KameHHbIil yrosib 1 MpoayKThl €ro nepepadoTku. CrnocoOsl nepepadboTku HePTH:



NEPETOHKA, KPEKUHT (TEPMUYECKHN, KaTaJTUTHYCCKHi), pU(OPMHUHT, MHPOJIU3.
[TpoaykTel nepepaboOTKN HEPTH, UX MPUMEHEHUE B MPOMBILICHHOCTH U B OBITY.

['eHeTHUECKAs CBSA3b MEXKAY PATMYHBIMA KJIACCAMH YTJIEBOAOPOIOB.

ONEKTPOHHOE CTPOCHUE TAIOTEHIPOM3BOIHBIX YIJIEBOJOPOIOB. Peakuuu
3aMCIICHUSl TalOr€HA Ha TWAPOKCOrPYNNy, HHUTPOrPynny, LHAAHOTPYIIIY,
amMuHorpynmy. JleiicTBie Ha rajJoreHnpOM3BOAHBIE BOJHOTO W CHOUPTOBOTO
pacTBopa mmiénoun. B3auMoneHCTBUE TUTAIOTCHAIKAHOB C MAarHUEM W LIAHKOM.
[Tonsitue 0 METAJITIOOPraHUYECKUX COCTUHEHMSIX. Hcnonb3oBanue
TATOTEHITPOM3BOJHBIX  YIJIEBOAOPOAOB B OBITY, TEXHUKE W TP CHHTE3E
OPraHUYECKUX BEILECTB.

OKCIICPUMEHTATIBHBIE METOABl M3YYEHHsI BEIIECTB M WX MPEBPALLCHUM:
U3y4YeHUE (PU3MYECKUX CBOMCTB yINEBOAOPOJAOB (PACTBOPUMOCTD), KAUECTBEHHBIX
PEAKMiA YIIIEBOAOPOIOB PA3IMUYHBIX KJACCOB (0OECIBEUMBAHUE OPOMHOM WU
WOJIHOM BOJBI, pacTBOpa IMEpPMAaHTaHaTa Kajius, B3aUMOJCHCTBUE alleTUJIEHA C
aMMHUaYHbIM pacTBOpoM oOkcuaa cepedpa(l)), kadecTBeHHOE OOHAPYKEHUE
YIAEPOAa U BOAOPOJA B OPraHUYECKUX BEIIECTBAX, MOy YCHHAE 3TUJICHA U U3YYCHHE
€ro CBOMCTB, O3HAKOMJICHUE ¢ KoJuleKuusMu «HedTe» u «Yrompy, ¢ oOpazuamu
IUIACTMACC, KayYYKOB W PE3HMHBI, MOJCIMPOBAHUE MOJIEKYJ YIJIEBOJAOPOAOB M
TATOT€HITPOM3BOIHBIX YTIJIEBOJOPOIOB.

Kucnaopoacoaep:xkamue opranndeckne coeANHEHUSL.

[IpeneneHble OAHOATOMHBIE COUPTHL. CTPOECHUE MOJIEKYJ (HA MPUMEPE
METAHOJA W 3TaHojya). ['oMosiormueckui psa, olOmas Qopmyna, H30MEpPHS,
HOMEHKJIaTypa W  Kkjaccupukanus. Du3MuecKkue CBOIMCTBA  MPEACTBHBIX
OJTHOATOMHBIX CIHPTOB. BOAOPOAHBIE CBA3M MEXAY MOJEKYJIaMU CHOUPTOB.
XAMUYECKUE CBOMCTBA: pEaKUMW 3aMEUICHMS, JACTHApaTalliH, OKHUCIICHHS,
B3aMMOJCHCTBHE C  OPraHMYECKMMHM W HEOPraHMYECKUMH  KHCIIOTAMH.
KauecTBeHHas peakuust Ha OJHOATOMHBIE CIIUPTHI. J[€CTBHE 3TaHOIa U METAHOJIA
Ha opraHu3M uenoBeka. CrnocoObl MOAYYEHUS W MPUMEHEHHE OJHOATOMHBIX
CIHPTOB.

[Tpocteie 3pupbl, HOMEHKIaTYpa U u3oMepus. OCOOEHHOCTH (PUBMUYECKUX U
XUMHUYECKUX CBOUCTB.

MHOroaroOMHbI€ CIUAPTBI — J3THJICHIJIMKOIb M TIHICPUH. DHU3NYECKUE U
XUMHUYECKHAE CBOMCTBA: PEAKIIMK 3aMEIICHHUS, B3AUMOACHCTBHAE C OPraHNYECKUMU 1
HEOPraHWUYECKUMU KACIOTaMH, KAYECTBEHHAS PEAKIIUsl HA MHOTOATOMHBIE CITUPTHI.
[IpeacraBneHue 0 MEXaHU3ME PEAKINI HYKJICO(DUIBHOTO 3amenieHusl. J(elicTBre Ha
Opranu3m 4enoBeka. CriocoObl NOMYYEHUS U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®cnon. CTpOCHUE MOJEKYJBI, B3aUMHOE BIMSHUE THAPOKCOTPYNIBl M
OeH30bHOTO siapa. dusmveckre cBOHCTBA (PeHoma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB (eHona. KauecTBeHHble peakiuu Ha (eHos. TOKCMYHOCTH (eHona.
CriocoOrl mosTydeHust U NpuMeHeHue GpeHona. GeHonpopManbaeruaHas CMOJIA.

KapOoHunbHbIE COEMHEHUS — AJBJETUIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TPyMNIbl. ['OMOJOrMUYECKUE Psbl ANbJIETUI0B U KETOHOB, 00Ias
dopmyna, uzomMepuss U HOMEHKIarypa. (DU3MUECKUE CBOWCTBA albICTHUAOB U
KETOHOB. XMMHUYECKUE CBOMCTBA aJTbJACTUIOB U KETOHOB: PEAKIIUMN MTPUCOCINHEHHUSI.
OKuC/ieHUE aJIbACTUIOB, KAYECTBEHHbIC PEAKIMU Ha ajmbaeruabl. CrnocoObl
NOJTYYEHUS U PUMEHEHUE aTbJACTUIOB U KETOHOB.

OnHOOCHOBHBIC MPEAETbHBIE KAPOOHOBBIE KUCIOTH. OCOOEHHOCTU CTPOCHMSI
MOJIEKYJT KapOOHOBBIX KMCIOT. M3oMepus u HoMeHKnaTtypa. Dusndeckuie CBOCTRA
OJTHOOCHOBHBIX TpEACTbHBIX KAapOOHOBBIX KUCJIOT. BOJOpPOIHBIE CBS3M MEXKAY
MOJIEKYJIaMi KapOOHOBBIX KHUCIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuuKalKi, PEAKIUU C YYacTHEM YIJICBOJOPOJHOIO paauKana.
OCOOCHHOCTH CBOHCTB MYpPaBbUHOW KHUCIIOTHL. [IOHATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWCTB HEMPEACTbHBIX M apPOMATUYECKUX KAapOOHOBBIX KHCJIOT,
JIMKapOOHOBBIX KUCJIOT, THIPOKCUKAPOOHOBBIX KHUCOT. [IpencTaBuTen BhICIIMX
KapOOHOBBIX KHCJIOT: CTEApUHOBAs, MaJbMUTUHOBAS, OJICMHOBAS, JUHOJLEBAS,
JIuHONeHo8dst KUCIOThL. CrocoObl MOJTyUYeHUs U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnbie >¢gupsl. ['omonornueckuii psin, oOwas (opmysna, U3oMEpHs U
HOMEHKJIaTypa. DU3NYECKUE U XUMHMUYECKHUE CBOWCTBA: TUAPOJIM3 B KHUCIOW U
IIEJIOYHON CpELE.

XKupsi. Ctpoenue, puznyeckrie 1 XMMUYECKHE CBOHCTBA KUPOB: THIPOJIU3 B
KHACTIOH M menovHoi cpene. OCOOEHHOCTH CBOIMCTB KMPOB, COAEPKAIIMX OCTaTKU
HEMPEACTbHBIX KUPHBIX KUCIOT. XKUPBI B TPUPOJE.

Mpbi1a KaK COJIM BBICHIMX KaPOOHOBBIX KMCJIOT, UX MOIOIIEE ACHCTBUE.

OO01as xapakrepuctuka yriaeroaoB. Knaccudukanus yraesoaos (MOHO-, -
W nojucaxapuibl). MoHOcaxapuabl: TJHOKO3a, (PyKTO3a, TrajiakTo3a, pudo3a,
ne3okcuprdo3a. OU3NUECKUE CBONCTBA M HAXOXKAECHUE B mpupoje. DOTOCUHTE3.
XUMUUYECKUE CBONUCTBA IIFOKO3bI: PEAKIIUH C yUYaCTHEM CIMPTOBBIX U alTbACTHIHON
IpyII, COMPTOBOE M MOJOYHOKUCIOE OposkeHue. [IpMMEHEHuE TOKO3bl, €€
3HAYEHUE B JKU3HEICATENBHOCTH Oopranusma. Jlucaxapubl: caxapo3a, MajbTo3a U
nakTo3a. BoccTaHapnMBaroMUe U HEBOCCTAHABIMBAIOIIME aucaxapuibl. [ uaponus
aucaxapuaoB. Haxoxknenue B mpupoae u npuMeneHue. [lonucaxapuiel: Kkpaxmai,
[JIMKOTEH M 1EeTo03a. CTpoeHHe MakKpOMOJIEKYJl KpaxMmana, TJMKOreHa W
HesTosio3pl.  du3nueckre CBOMCTBA Kpaxmajia M ILE/UTION03bl.  XHUMUYECKHE
CBOMCTBA KpaxMalia: TMAPOJIA3, KAYECTBEHHASA PEaKkius C WMOAOM. XHUMHUUYECKUE
CBOMCTBA 1ICJUTIONIO3BL: THIPOJIN3, MOSyueHue 3(PupoB 1ewtonossl. [loHstue o0
WCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, alleTaTHBIH MIENK).



OKCIEPUMEHTAIIBHBIE METOJbl M3YYECHMsI BEIIECTB M WX NPEBPALICHMIA:
PacTBOPUMOCTD Pa3IMYHBIX CIIMPTOB B BOJE, B3AUMOJCHCTBUE ITAHOJIA C HATPUEM,
OKHMCJICHHE STUJIOBOIO CIMPTA B ANBJACTU/ HA PACKATIEHHON MEIHOM IPOBOJIOKE,
OKHMCJICHUE STHJIOBOTO CHHMPTA AUXPOMATOM Kajaus (BO3MOXKHO HMCHOIb30BAHUE
BUJICOMATEPHAIIOB), KAUECTBECHHBIC PEAKIMW HA albACTUabl (C TUAPOKCUIOM
mnammuHcepeOpa(l) m ruapoxcuaom Mmeau(1l)), peakuus rimueprHa ¢ TMAPOKCHIOM
meau(Il), xuMuueckne CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTBI, B3aUMOJCHCTBUE
pacTBOpa MIOKO3bl ¢ ruapokcuaoM meau(1l), B3aumoneicTBruE Kpaxmana ¢ HOJ0M,
PELICHUE SKCIEPUMEHTAIBHBIX 3a1ady 1o TemaMm «CrnupTel W (DEHOJIBDY,
«KapOoHoBbIe KHCITOTBI. CIOXKHBIE Y(PUPBD».

A3oTcoaep:kalue OpraHn4yecKue CoeAnHeHusI.

AMUHBI — OpPraHAYECKHE MPOU3BOAHBIE aMmmuaka. Kiaccu(pukanys aMUHOB:
an(PaTHYECKUE W APOMATHYECKUE, TEPBUYHBIC, BTOPUYHBIC M TPETHYHBIC.
Crpoenne MoJiekys, odumias (Gpopmysia, U30MepHUsl, HOMEHKIIATypa U (PU3HUYECKUE
CBOICTBA. XMMHYECKOE CBOMCTBA aIM(PATUUECKUX AMUHOB. OCHOBHBIE CBOWMCTBA,
AJIKWINPOBAHUAE, B3aUMOACHCTBHE NEPBUYHBIX AMUHOB C A30THCTONM KHUCIIOTOM.
Conu aKuIIaMMOHUSL.

AHWIVH — IPEACTABUTENb AMUHOB apOMATHYECKOTO psiaa. CTPOCHUE AaHWIIMHA.
B3aumHOe BiMsHME Tpynm aroMOB B MOJIEKyJe aHWwimHA. (OCcOOCHHOCTH
XUMHYECKAX CBOWCTB aHWIMHA. KadyecTBEHHbIE peakuuu Ha aHWwiMH. CrnocoObl
NOJyYEHUsT M MPUMEHEHHE anu(paTHUYCCKUX aMHUHOB. [lonmyueHue aHWnMHaA W3
HUTPOOEH307a.

AmMuHOKHCIOTEL. HOMeHKnaTypa u nzomepus. OTaenbHbIe TIPEICTABATENN (-
AMUHOKMCIIOT:  TJIMUMH, QMaHuH. OU3MYECKHe CBOHCTBA  AMUHOKMCIIOT.
XAMUYECKUE CBOWCTBA AaMWUHOKMCIOT Kak aM(OTEPHBIX  OPraHU4eCKHX
COCIMHEHMH, peakuuss MOJMKOHACHCAUMK, OOpa3oBaHWE TMENTUIHOW CBSI3M.
buonornueckoe 3HaueHUE aMUHOKHACTIOT. CUHTE3 U TUAPOJIA3 NENTUIOB.

benku kak npupoaHbie monuMmepsl. [lepBHYHas, BTOpUYHAS W TPETUYHAS
CTpyKTypa O€nkoB. XWMHWUYECKME CBOHCTBA OCEIKOB. THAPOJM3, JCHATypalus,
KAUECTBEHHBIC PEAKIIMM HA OCITKH.

OKCNEPUMEHTAIBHBIE METOABl M3YYEHUS BEIIECTB W WX MPEBPALICHUIM:
pacTBOpeHHE OEIIKOB B BOJE, JACHATypauusi OCIIKOB NMPH HArpEBaHWM, LIBETHHIE
peakuuu Ha OCJNKM, PpEHICHWE OKCINEPUMEHTAIBHBIX 337a4 MO TEMam
«A30TCOIEP)KAIIME OPTAHUYECKME COCTMHEHU U «Pacno3HaBaHue OpraHu4eCcKux
COCIMHECHUI).

BbicokomMouieKyIsIpHbIE COeIMHEHUSI.

OCHOBHBIE TOHATHS XMMHUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHHNI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJIMMEPUA3ALUH, CPEIHSS MOJIEKYJIIpHAsA



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIECKYJSPHBIX COCIAMHEHUN —
NOJTUMEPH3ALINS U MOJIMKOHICHCALIHS.

[TonumepHble Marepuanibl.  [lnacTtMaccbl  (MOMMATHIIEH, TOJIMIPOIHJIEH,
NOJUBUHUIXJIOPUA, TOJMCTAPOJ, MOJMMETWIMETAKpUIAT, TMOJUKapOOHATHI,
NOJIMATUIIEHTEPEeTaNIaT). YTUIHU3aIMs U NepepadoTKa MIACTHUKA.

OnacToOMEPHI: HaTypaJIbHBIl ~ KayuykK, CUHTETUUYECKUE  KaydyKu
(OyTaIMEHOBBIN, XJIOPONPEHOBBINA, U30MPEHOBBIN) U CHJIMKOHBI. Pe3uHa.

Bonokna: HatypanbHbIE (XJIONOK, IEPCTh, MENK), HCKYCCTBEHHBIE (BHCKO3a,
alETaTHOE BOJIOKHO), CHHTETUUYECKUE (KAIPOH U JIABCAH).

[Tonumepbl CHEIUATBHOTO HA3HAYCHUS (Teduion, KEBJIap,
ANEKTPONPOBOAAIINE MOTUMEPHI, OHOPa3IaracMbIe OJTUMEPHI).

OKCIIEPUMEHTATIBHBIE METOABl M3YYEHHsI BEIICCTB M WX MPEBPALLCHUM:
O3HAKOMJICHUE C 00pa3llaMHi MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC,
KAy4yKOB, PEIICHUE OKCICPUMEHTAIBHBIX 3a1ady no Teme «Pacrno3naBanme
IUIACTMACC U BOJIOKOH.

Pacu€TtHbie 3anauu.

HaxoxaeHne MOJEKyJIpHOW (QOPMYJTBl OPraHUYECKOTO COCIMHEHUS IO
MACCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIUX B €M0 COCTAB, HAXOXKACHUE MOJICKYJIIPHOM
(OpMYJTBI OPraHUYECKOTO COCTMHEHMSI IO Macce (00bEMY ) MPOAYKTOB CTOPAHUS, IO
KOJIMYECTBY BemiecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMM W/UIM UCXOJTHBIX
BEUIECCTB, YCTAHOBJICHUE CTPYKTYPHOH (OPMYJIBI OPraHMYECKOrO BEIIECTBA HA
OCHOBE €r0 XMMUYECKMX CBOWCTB MM CIMOCOOOB MOJIYUYEHUS, ONMPEACICHUE AO0IH
BBIXO/A MPOJAYKTA PEAKIMHU OT TEOPETHUECKHA BO3ZMOKHOTO.

MeKnpeIMeTHBIE CBA3H.

Peanuzanus MeXOpeIMETHBIX CBS3€H MPHU U3yUYEHUN OPraHUYECKONH XUMUM B
10 Kkiacce OCYLIECTBIISIETCS YEPE3 HKCIMOJNb30BAHUE Kak OOIIMX E€CTECTBEHHO-
HAYYHbIX TMOHATUN, TaK M TMOHSATHHA, OPUHATHIX B OTICTBHBIX MPEAMETAX
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC IOHATUS:. SIBJICHUE, HAYYHBIA (DaKT, TUIOTE3A,
TEOpHsI, 3aKOH, aHaju3, CUHTE3, Kiaccu(ukanus, HaOIIOACHUE, W3MEPCHHUE,
SKCIEPUMEHT, MOJIENb, MOJCTUPOBAHUE.

duszuka: Marepusi, aroM, DJJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYJIA,
SHEPreTUYECKHIA YPOBEHb, BEIIECTBO, TENO, OOBEM, arperatHoe COCTOSIHHME
BEUICCTBA, (PU3MUYECCKHE BEJMUYMHBI, €IWHULbLI W3MEPCHUS, CKOPOCTb, SHEPIUS,
Macca.

buonorus: kieTrka, opraHu3Mm, OJKocucTteMa, Ouocepa, MeTabOIU3M,
HACJICICTBEHHOCTh, aBTOTPOMHBIA M reTepoTpPOQHBIA THIM NMUTAHUS, OPOXKECHHE,
(oTOCHHTE3, IbIXaHWE, OCJIKH, YIJEBOABI, >KUAPBI, HYKICHHOBBIC KHCJIOTHI,
(PEpPMEHTBIL.



Teorpa(bml: NOJIC3HBIC HCKOMMACMBIC, TOTIJTUBO.
TexHonorus: IUIICBLIE NPOAYKTbI, OCHOBbI pPALWOHAJIBHOIO IIHTAHHA,
MORKOLIHE CPCACTBA, MAaTCPHaJIbl U3 HCKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH.

11 KJIACC

ObLIAA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XHMHH.

Atom. CoctaB aroOMHBIX saep. XuMuyeckuit sneMent. Mzotonel. CtpoeHue
SIEKTPOHHBIX O00JIOUEK ATOMOB, KBAHTOBBIE UMCJA. DHEPreTUUECKUE YPOBHU U
HOAYpOBHU. ATOMHbIE opOuTanu. Knaccudukanus XuMU4eCKuX 2J1€MEHTOB (s-, p-,
d-, f-onementsl). Pacnpenenenue 3JCKTPOHOB IO ATOMHBIM — OpOUTAISM.
DJIEKTPOHHBIC KOH(PUIYpaLMH aTOMOB JIEMEHTOB NEPBOr0—4ETBEPTOrO MEPUOIOB
B OCHOBHOM W BO30YXKIEHHOM COCTOSIHMH, 3JIEKTPOHHBIC KOH(PUIypalud HOHOB.
ONEeKTPOOTPUIIATENBLHOCTb.

[Tepuoauuecknii 3ak0H U Ilepuoanueckas CUCTEMa XUMUYECKUX JJIEMEHTOB
JLU. Menneneesa. CBs3b MEPUOAMUECKOTO 3aKOHA U [lepuoandeckoil CHCTEMBI
XUMHYECCKUX  DJIEMEHTOB C COBPEMEHHOH  TEOpPUEH  CTPOCHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKMX JIEMEHTOB M 00pa3yeMbIX UMH
MPOCTHIX M CIIOKHBIX BEIIECTB MO ITPYMNAM U MEPrHoIaM. 3HAYCHUE MEPUOIUYECKOTO
3akoHa /.M. Menaeneena.

Xumuyeckas CBA3b. Buabl XUMHUYECKOH CBA3M: KOBAJICHTHAs, MOHHA,
MeTainyeckas. Mexauusmbl 00pa30BaHMsl KOBAJICHTHOW CBSI3U: OOMEHHBIH U
JOHOPHO-AKLENTOPHBINA. DHEPrus U AJIMHa CBsA3H. [10/1IpHOCTD, HANPABIEHHOCTD 1
HACBIIAEMOCTh KOBAJICHTHOW CBsA3W. Kparthbie cBs3u. BopopoaHas CBsi3b.
MeXMOneKyIspHbIC B3AUMOACHCTBHUA.

BaneHTHOCTh M BAJICHTHBIE BO3MOXHOCTH aroMoOB. CBfi3b 3ICKTPOHHOM
CTPYKTYPBI MOJIEKYJ € UX TEOMETPUYECKUM CTPOCHUEM (HA TIPUMEPE COETMHEHUN
SJIEMEHTOB BTOPOI0 Nepuoaa).

[IpencraBneHue 0 KOMIUIEKCHBIX COCAMHEHMAX. COCTAaB KOMILJIEKCHOIO MOHA!
KOMILJIEKCOOOpAa30BaTeb, JIMFAHAbl. 3HAYEHHUE KOMIUIEKCHBIX COCAMHCHUM.
[ToHsiTHE O KOOPAMHAIIMOHHOW XUMHH.

BeuiectBa  MONEKYIAPHOTO W HEMOJEKYJIAPHOrO  CTpOeHUA.  THIbl
KPUCTAUTHYECKHX PEMIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[lonsaTe 0 aucnepcHbix cucremax. Mctunubie pactBopsl. [lpeacrabienue o
KOJUIOUAHBIX pacTBOpax. CnocoObl BBIP@KEHUS KOHLEHTPALMU PacTBOPOB:
MaccoBasl J10Ji BELIECTBA B PACTBOPE, MOJSIPHAS KOHUCHTpauus. HacbilueHHbIE 1
HEHACHILICHHBIE PACTBOPHI, PACTBOPUMOCTL. KpucTauioruaparsi.

Knaccugukauus 1 HOMEHKJIaTypa HEOPraHUYECKUX BelIeCTB. TpuBHAIILHBIE
HA3BaHMA OT/IENBHBIX MPEACTABUTENEH HEOPraHMYECKHX BELECTB.



Knaccupukanms XuMUYECKUX PEaKIMii B HEOPraHMYECKOH M OPraHUYECKOM
XUMUU. 3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAHEHHUS W NMPEBPALLECHUS
SHEPrUuM MPU XUMHUYECKUX peakuusax. TemnoBbie 3PPEKThl XUMHUUECKAX PEAKLIUAN.
TEepMOXUMUYECKHAE YPABHEHUSI.

CKOpOCTh XMMHUYECKOH peakimu, €€ 3aBUCUMOCTh OT Pa3iM4YHbIX (PAKTOPOB.
['oMoreHHbBIe U rETEPOTeHHbIE peakiuy. KaTain3 U KaTaau3aTopsl.

OOpatuMbie U HEOOpaTUMBIEC PEAKIIMU. XUMUUYECKOE paBHOBecHe. KoHcTaHTa
XUMUYECKOTO paBHOBECUsA. DAKTOPBI, BIMSAIOIIME HA TOJTOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYPA, NABJIICHUE U KOHLEHTPALMH BEIIECTB, YYACTBYIOLINAX B
peakuuu. [Tpunuun Jle [larense.

OnekrponuThyeckas auccounanvs. CuiibHble W cha0ble  3JICKTPOJIUTHL
Crenenp puccommanmu. Cpena BOJHBIX PAaCTBOPOB. KUCJIOTHAs, HEHWTpasibHas,
uienioyHas. Bomopoaneiii mokazarens (pH) pactBopa. ['maponus coneii. Peaknuun
MOHHOTO OOMEHA.

OKHCITUTENBHO-BOCCTAHOBUTENBHBIE  peakumu.  CTENEHb  OKUCIICHMS.
OxkucnuTens M BOCCTAHOBUTEN. [IpOLECCHl OKHUCIEHMS M BOCCTAHOBJICHMS.
BaxHelnme OKHCIUTENM W BOCCTAHOBUTENHM. METON 3IEKTPOHHOro OanaHca.
DJEKTPOJIA3 PaCTBOPOB U PACIIIABOB BELLIECTB.

OKCIEPUMEHTAIIBHBIE METOAbl M3YyUYECHMsI BEIIECTB M WX NPEBPALLCHMUIA:
Pa3NOKEHHE TMEPOKCHMIA BOAOPOJA B NPHUCYTCTBHM KATAIM3aTOpPa, MOICIU
KPUCTAIMYECKHUX PEIIETOK, MPOBEACHUE PEAKIIMI HOHHOTO OOMEHA, ONPEAECIICHUE
Cpenbl PAacTBOPOB C TOMOLIBK) HMHIMKATOPOB, M3YYECHHE BIIMASHUS DPA3NMYHBIX
(aKTOpPOB HAa CKOPOCTh XMMHMYECKOH pEaKUMd M TOJOKEHUE XUMUYECKOTO
PaBHOBECHSI.

Heoprannyeckasi Xumusi.

[Tonoxxenue HemeTauioB B [ leproAMYECKON CUCTEME XUMUYECKUX AIIEMEHTOB
JI.1. Menneneera 1 0COOCHHOCTH CTPOEHUS WX aTOMOB. (DU3MYECKUE CBOMCTBRA
HEMETAJUIOB. AJUIOTPOINHSI HEMETAIJIOB (HAa MPUMEPE KUCTIOpoJa, cephbl, pocdopa u
yIJIEpoa).

Bonopon. ITlonydyenue, (pU3MUECKUE W XUMHUUYECKHE CBOMCTBA. PEAKIMU C
METANIAMH U HEMETAINIAMHA, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuael. TOIIMBHBIE
BIEMEHTHI.

["anorensl. Haxosknenue B mpupoje, cnocoObl MONyYEHUs, (PU3NUYECKUE U
XUMUYECKME CBOMCTBA. ['alIOT€HOBOAOPOABI. BaKHEHIINE KUCIOPOACOAEPKALLIME
COCIMHEHMS TaJIOTeHOB. JIabopaTopHbIE W MPOMBILUICHHbBIE CIOCOOBI MOy YCHHS
raJIOreHOB. | [pUMEHEHNE TAIOT€HOB U UX COCIMHEHHUN.

Kucnopon, o30H. JlabopaTtopHble M MPOMBIIIJIEHHBIE CHOCOOBI MOJyUYEHUS
KACIopoa. OU3NYECKHE U XMMHUYECKUE CBOMCTBA M NPUMEHEHUE KHCIOPOAA U
030Ha. OKCUBI ¥ IEPOKCUIBL.



Cepa. HaxoxneHue B nOpupoae, CmocoObl TOMYYCHUS, (PU3UUYECKUE W
xumuyeckue cBoiictBa. CepoBogopon, cyiabduasl. Oxcun cepbi(1V), okcua
cepbl(VI). CepHuctas u cepHas KUCJIOThI U BX coJId. OCOOCHHOCTH CBOWMCTB CEPHOM
KUCJIOTHL. [IpuMeHenne cepel U €€ COEIMHEHHNA.

Azor. HaxoxaeHwe B mNOpupoAe, CHOocoObl TOMy4YEHUs, (PHU3MYECKUE W
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUIBL. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHACTOTHI ¥ UX coNu. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL [IpuMeHeHne a3oTa
U €70 COCAMHECHUN. A30THBIE YTOOPEHHSI.

docpop. Haxoxxnenme B mpupoae, cnocoObl MOAy4YEHHs, (PU3MUECKHE W
xumuyeckue cporictBa. Dochuasl U pochun. Oxcuasl pocdopa, docdopHas
kuciota u €€ conu. [lpumenenue ¢ochopa v ero coeauHeHud. DochopHbIe
yA0OpEHHUS.

Yrnepoa, HaxoXKACHWE B NOpupojae. AJUIOTPOINHBIE  MOJU(DUKAIIY.
OU3NYeCKMe W XUMUYECKME CBOMCTBA NPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yraepoaa(ll), oxcun yrimepona(IV), yronbHas kuciora u €€
CONMM. AKTHBUPOBAHHBIA yroyib, aacopOuus. DyinepeHsl, rpaQeH, yriaepoaHbIe
HAHOTPYOKH. [IpuMeHEeHre MPOCThIX BEMIECTB, OOPA30BAHHBIX YITIEPOJAOM, U €r0
COCIMHECHUM.

Kpemuuii. Haxoxknenne B mpupoae, crnocoObl MONydYeHHs, (PU3NUYECCKHE U
XUMHYECKHE cBOMCTBA. Okcna kpemHusI(IV), KpeMHHMEBas KMCIIOTA, CHJIMKATHI.
[IpuMeHEHHE KPEMHUS U €10 COeAMHEHUI. CTEKIIO, €0 MOJIyYEHHUE, BUIBI CTEKIIA.

[Tonoxxenne MetammoB B [leproanveckoil CUCTEME XUMHUYECKHAX 3JIEMEHTOB.
OcoOCHHOCTH CTPOCHHUS DJIEKTPOHHBIX O000JOYEK aTOMOB MeTayioB. OO0ume
(¢u3nyeckue CcBoicTBa METAIOB. [IpMeHEHUE METAINIOB B OBITY W TEXHUKE.
CraBsl METAIIOB.

DJEKTPOXUMUYECKUA  psifl  HanpsbkeHuid  metaiyioB.  OOmme  cnocoObl
NOJTy YECHUS METAJIJIOB: THIPOMETAILTY PrHys, NUPOMETAITYPIHs,
anekTpoMeTatyprus. [loHatne o koppo3um metauioB. CrnocoObl 3aIUTHI OT
KOPPO3UH.

OOmas xapaktepuctuka MeTanoB IA-rpynmsl [lepuonnyeckoil cucTemsl
XUMHUYECKHX 3NIEMEHTOB. Hatpuii u kanmii: nosyyeHue, PU3nyecKue i XUMUUYECCKHE
CBOICTBA, MPUMEHEHUE TMPOCTHIX BEIIECTB U MX COCTUHEHHIA.

OOmas xapakrepuctuka metauioB I[A-rpynmel [lepuogudeckoil cucTemsl
XUMHYECKAX OJJIEMEHTOB. MarHuii W KalbUWi: MOJNy4YeHUE, (PU3HYECKUE U
XUMHYECKAE CBOWCTBA, MPUMEHEHHE NPOCTBIX BEIIECTB W HMX COCAVMHCHHUM.
2KécTkocTh BOABI M CIOCOOBI €€ yCTPAHEHMUSI.

AJIOMUHUE: ONTyYeHHE, PU3NUECKUE U XUMHYECKHE CBOWCTBA, MPUMEHEHHE
OPOCTOrO BEIIECTBA M €ro COCIAMHEHW. AMQOTEpPHBIE CBOWCTBA OKCHIA W
THIPOKCH/IA AITFOMUHHS, THAPOKCOKOMITIEKCHI ATFOMUHUSL.



OOmas xapakTepucTHKa MeTaoB nNo0ouHbiX mnoArpynmn  (b-rpynm)
[Teproanueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

OU3NYECKNE U XMMUYECKHE CBOMCTBA XpOMa M €ro coenuHEeHUuH. OKCUabl U
ruapokcuabl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomarel U IUXpOMATHI, HX
OKHCITUTENBbHBIE CBOKCTBA. [loMyueHne U MPUMEHEHHE XpOMa.

OU3NYECKUEe W XUMHUYECKHE CBOMCTBA MAapraHua W €ro COCAMHCHWM.
Baxneiinme coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) w
mapranua( VII). [lepmanranar kanus, €ro OKMCIMTENBHBIE CBOWCTBA.

OU3NYECKNEe U XMMUYECKAE CBOWCTBA JKENe3a U €ro coeauHeHnd. OKCuapl,
rupokcu bl 1 conu skene3a(ll) u sxeneza(Ill). [Tonyyenne n npuMeHEHNE Kene3a u
€ro CILJIaBOB.

OU3NYECKNE U XUMUYECKHE CBOMCTBA MEAM U €€ coeaquHeHnid. [lonyuenne u
NPUMEHEHUE MEIN U €€ COCAMHCHUN.

[nHk: mnonyueHwe, (QU3NYECKUE M XHUMHYECKHME CBOHCTBA. AM(pOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCUIA [IMHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [IpuMenenue
UHKA U €r0 COCIUHCHUM.

OKCIIEPUMEHTATIBHBIE METOABl M3YUYEHHsI BEIMICCTB M WX MPEBPALLCHUM:
U3ydeHUe 0OpaslloB HEMETAJIJIOB, TOPEHHE cepbl, gocdopa, keie3a, MarHus B
KHACTIOPOJIE, W3yYEHUE KOJNEKUMU «MeTamnbl W CIJaBbl»y, B3aUMOACHCTBHE
HICJTIOYHBIX U IIEJIOYHO3EMENBHBIX METAJUIOB € BOJOU (BO3MOXKHO MCIOJB30BAHUE
BUJICOMATEPHATIOB), B3aUMOJCHCTBHAE LIMHKA W JKEJe3a ¢ PacTBOpaMU KHUCIOT U
HICJTOYEH, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHMYECKUE AHUOHBI, KATHOH BOAOPOa
W KaTUOHBI METAJUIOB, B3aUMOJCHCTBHE TMAPOKCHIOB AQIIOMHUHHAS W IUHKA C
PAcTBOpPaMM KUCJIOT W LIEJIOUEH, PEIICHUE SKCIEPHUMEHTAIBHBIX 33a4 M0 TEMaM
«[amorenbry, «Cepa u €€ coeMHEHUS», «A30T U (POCPOp M UX COCAUHCHUSY,
«MeTamel MIaBHBIX TOATPYyNy, «MeTamibl MOOOYHBIX MOATPYII.

XUMHS U KU3Hb.

Pone xumum B 00€CIEUEHNN yCTORYMBOTO Pa3BUTHsI YeIOBeUeCTBA. [loHsTHE
0 HAYYHBIX METOJAX NO3HAHMS M METOIOJIOTAM HAYYHOTO UccienoBaHus. HayyHble
OPUHLHAIBI OPraHu3aluid XUMUYECKOTO MPOU3BOJACTBA. [[pOMBIIIIIEHHBIE CIOCOOBI
NOJTyYEHUST BAKHEUIIMX BEIIECTB (HA MPUMEPE MPOM3BOJACTBA AMMHAKA, CEPHOM
KHACJIOThI, METaHOJIA). [[poMBIIIIEHHBIE CIOCOOBI OMYYEHUST METAJIJIOB U CIJIABOB.
XUMUYECKOE 3arps3HEHUE OKPY KAKOIIEH CPEbI U €0 MOCIEACTBUSA. POllb XUMUK B
00€CIeYEHUU YHEPreTHYECKON O€30MaCHOCTH.

Xumuss ©  3A0poBbe 4elioBeka. JlexkapcTBeHHbIE cpencTtBa. llpaBuna
WCIOJIb30BaHUs JICKAPCTBEHHBIX MPENaparoB. Poiib XUMHUK B Pa3BUTUU MEAULIAHBIL.

XWMUsl TUIIK. OCHOBHBIE KOMIOHEHTHI, NMUILEBBIE 100aBKU. Ponbk xumun B
00€eCIeYeHNN NUILEBOH O€30MaCHOCTH.



Kocmernueckne w mapgromepHbeie cpeactBa. beitoBas xumus. [lpaBuna
0€30MacHOro UCMOJIb30BAHMS MPENAPATOB OBITOBON XMMUH B MOBCEIHEBHOM JKU3HHU.

XuMUsL B CTPOMTENIbCTBE: BAKHEHIIAE CTPOUTENBHBIE MAaTepralibl (LIEMEHT,
OETOH).

XuMUs B CENBCKOM X03siicTBE. OPraHUYECKUE U MAHEPAIIbHBIE YA0OPEHUS.

COBpEMEHHBIE KOHCTPYKLIIMOHHBIE MATE€pPUasbl, KPACKHU, CTEKIIO, KEPAMHMKA.
Marepuais! Ui SIEKTPOHUKHA. HaHOTEXHOIOTHH.

Pacu€TtHbie 3anauu.

Pacuétel: Maccel BemmecTBa Wil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BELIECTBA, MACCE WM 00BEMY OHOTO M3 YUACTBYIOLIMX B PEAKI[MHN BEIIECTB, MACCHI
(00OBEMa, KONMYECTBA BEIECTBA) MPOAYKTOB PEAKIINU, €CJIH OJTHO U3 BEIIECTB UMEET
OpUMECH, Macchl (00bEMA, KOTMYECTBA BEUIECTBA) MPOAYKTA PEAKLMH, ECIIH OJHO
M3 BEIIECTB JAHO B BHJE pacTBOpa ¢ ONPEHCIIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA, MACCOBOM IOJIM U MOJIIPHONM KOHLICHTPALMH BELIECTBA B
pacTBOpE, AOJU BBIXOAA MPOAYKTA PEAKIIUU OT TEOPETUYECKHA BO3MOKHOTO.

MeKnpeaMeTHBIE CBA3H.

Peanuzanuss  MEXNPEIMETHBIX  CBS3€H MpW  HM3yYeHUM OOWEed u
HEOPraHM4YeCcKOl XUMHUM B 11 Kjacce OCyLIECTBISAETCS YEPE3 MUCIIOIB30BAHUE KaK
O0LIMX €CTECTBEHHO-HAYYHBIX MOHATHHI, TAK W MOHATHH, MPUHATHIX B OTACIIBHBIX
MPEAMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC TIOHATHS: SIBJICHUE, HAYYHBIA (DaKT, TUIOTE3A,
TEOPHs, 3aKOH, aHAJIM3, CUHTE3, KJIacCU(UKalUs, NEPUOAUYHOCTh, HAOIIOICHUE,
MU3MEPEHHUE, IKCIIEPUMEHT, MOJIEIb, MOJIECTUPOBAHME.

du3MKa: MaTepus, MUKPOMHUP, MAaKPOMHUD, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TONBI, PAAMOAKTUBHOCTB, MOJIEKYJIA, SHEPTETUYECKANA YPOBEHD, BEILECTBO,
TENO, O0BEM, arperarHoe COCTOSIHME BEINECTBA, MIACAIBHBIA Tra3, (pu3nueckue
BEJIMYUHBI, €IUHULBI U3MEPEHUS, CKOPOCTD, SJHEPTHUs, Macca.

buonorus: knerka, opranusm, 3kocuctema, onocdepa, MeTaboan3M, MaKkpo- v
MUKPO3JIEMEHTBI, OCTIKH, YKUPbI, YIJICBOJbI, HYKICHHOBBIC KUCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK 3HEPTUU B HIKOCUCTEMAX.

['eorpadus: MUHEpPANBI, TOPHBIE TOPOABI, MOJE3HBIE NCKONAEMBIE, TOITUBO,
PECYPCHL.

TEeXHONOrUsA: XMMUAYECKAST MPOMBILIIEHHOCTb, METAITYPrUsl, CTPOUTEIBHBIC
MaTepUalIbl, CEIIbCKOXO3IWCTBEHHOE MPOU3BOACTBO, NMUIIEBAs TPOMBILUICHHOCTD,
(apManeBTHUECKAS MTPOMBILUIEHHOCTb, ITPOU3BOICTBO KOCMETHYECKUX
penaparoB, MPOU3BOJACTBO KOHCTPYKUMOHHBIX MATEPUAIOB, 3JIEKTPOHHAS
MIPOMBILIEHHOCTh, HAHOTEXHOJIOTUH.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHWHU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBHM € CHUCTEMHO-AEATEIILHOCTHBIM TOIXOAOM B CTPYKTYpe
JMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPEAMETAa «XWUMHUS» Ha YPOBHE CPEIHErO
o0mero o0pa3oBaHMsl BBIJCICHBI  CICAYIOLUIME COCTABJISIFOIIAE. OCO3HAHUE
00yYarOIMMHUCS POCCUHCKON T'PaKIAHCKOW HMACHTHYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOONPEACIICHUIO, HATMYME MOTHBALIMA K
OOy4YEHUIO, TOTOBHOCTb M CIIOCOOHOCTh OOYYAMOIIMXCS PYKOBOJICTBOBATHCS
OPUHATBIMU B OOLIECTBE TNpaBUJIAMU M HOPMAaMH TIOBEICHUS, HAIMYME
PABOCO3HAHUS, SKOJIOTUYECKON KYJIBTYPBI, CTIOCOOHOCTh CTABUTH LIEJIA U CTPOUTH
YKU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE  pE3yJNbTaThl OCBOCHHS TMpEAMETa «XHUMHS» OTPaKarOT
Cc()OPMUPOBAHHOCTh OTBITA TO3HABATEILHOM W TNPAKTHYECKON JEATEIBHOCTH
00ydarommxcs B MPOLECCe pealn3aniu 00pa3oBaTeIbHON ACSITENbHOCTH.

JIMYHOCTHBIE ~ pE3yNbTAThl OCBOCHHs MNpeaAMeTa «XHMHS» OTPAKAIOT
Cc()OPMUPOBAHHOCTh ONBITA TMO3HABATEIBHOM M MPAKTUYECKOH JAEATEIBHOCTH
o0y4Jaronmxcsi B MPOLECCe peann3anud 00pa3oBaTENIbHONW NEATEILHOCTH, B TOM
YHCJIE B YaACTH:

1) rpa:kIaHCKOro BOCIIUTAHUS:

0CO3HaHUs 00YYAOIMIMMHUCS CBOUX KOHCTUTYIMOHHBIX MMPAB U 00S3aHHOCTEH,
YBOKCHHS K 3aKOHY ¥ MPABONOPSIKY

OPEICTABICHUAST O COLMAJIBHBIX HOPMAax W MPaBHJIaX MEXIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ACITENTBHOCTH MPH CO3AAHUA YUEOHBIX
NPOEKTOB, PEIICHUN YUEOHBIX M TO3HABATENIBHBIX 33144, BBITOJHEHUN XUMUYECKUX
3KCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh W NPHHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY |
ApPryMEHThI IPYTUX NP aHAIHM3€E PAa3JIMYHbIX BUIOB YUEOHOH NEATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS

LIEHHOCTHOTO OTHOWIEHWUST K WCTOPUYECKOMY MW HAYYHOMY HACJIEIUIO
OTEUYECTBCHHON XUMUH,

YBOKCHHST K MPOLIECCY TBOPYECTBA B OOIACTH TEOPUM W TMPAKTUUYECKOTO
NPUJIOKEHUST XWUMHH, OCO3HAHMS TOrO, 4YTO JAaHHBIE HAYKH €CTh pE3yJIbTar
JUIATENBHBIX ~ HAOMOJICHUH, KPOMOTJIMBBIX  OKCICPUMEHTAIBHBIX  MOWUCKOB,
MOCTOSIHHOTO TPY/J1a YY€HBIX U TPAKTUKOB,

WHTEPECA U MO3HABATEIBHBIX MOTHBOB B ITOJTY YEHUH U MOCIEIYOIIEM aHATTU3E
uH(pOPMaLMHU O IEPETOBBIX TOCTHKEHUSAX COBPEMEHHOIN OTEYECTBEHHON XUMUH;



3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHMS,

CHOCOOHOCTH OLICHMBATh CUTYalMH, CBI3aHHBIE C XUMUUYECKUMU SBIICHUSMH,
Y IPUHHAMATh OCO3HAHHBIE PEUICHMSI, OPHEHTUPYSICh HA MOPAJTbHO-HPABCTBEHHBIC
HOPMBbI B IEHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHWUE W TMOCTYNKH CBOMX TOBAPHILECH C
NO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS TMOCJIEICTBUI
NOCTYTKOB,

4) popmMupoBaHUSA KYJbTYPbI 310POBbSI:

NOHMMAHWS UEHHOCTEH 310pOBOro MW 0Oe30macHOro o0pa3a >KW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PH3MUYECKOMY W
NCUXUYECKOMY 3/I0POBBIO;

coOroficHns TpaBuil O€30MacHOro OOpalleHusi C BEHIECTBAMU B OBITY,
ITIOBCEAHEBHOM KU3HU, B TPYIOBOW NEATEIIBHOCTH,

NOHMMAHWS UEHHOCTM TPaBHJ WHAWBHIYAJBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYalMX, YTPOKAIOIMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUSl TIOCTEACTBANA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTPEOJICHUS
AJIKOT0J1s, HAPKOTHKOB, KYPEHHS ),

S) Tpy10BOro BOCIMTAHUSL:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATEIBCKOM
JESATENIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPYECKOM W APYyIWX BUAAX
JESATEIbHOCTH,

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PCIICHUM NPAKTHYECKHAX 33]a4
COLIMAJTBHON HAMPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIb),

MHTEPECA K MPAKTHYECKOMY HM3YUYCHHIO MPOQECCH Pa3MYHOrO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKCHHS K TPYLy, THOASAM TPY/1a U pe3yabTaraM TPYJAOBOH ACITEIbHOCTH,

FOTOBHOCTM K OCO3HAHHOMY BBIOOpDY MHAMBHAYAJIBHOH TpPacKTOpHUU
oOpazoBanus, Oyayuieii mpodeccun u peanuzanul COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUM, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENeCO00PA3HOr0 OTHOLIEHUS K MPUPOJAE KAaK HMCTOYHHKY
CYLICCTBOBAHMUS KU3HH HA 3EMJIC,

NOHAMAaHUA TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX MNPOOTEM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOIHOM M COLIMATTBHON CPEIbI,

OCO3HaHUS HEOOXOJAMMOCTH WCHOJB30BaHUSl JOCTHXKEHUH XUMHM IS
PELIEHUS BOMPOCOB PALIMOHAIBHOTO TPUPOIONOIB30BAHUS,



AKTUBHOTO HENPUATHS ACUCTBHUM, TMPUHOCIAIIMX BpPed OKPYKaAOLIEH
OPUPOJHOM CpeAe, YMEHMsI MPOTHO3WPOBATH HEOJArOMPHSITHBIE 3KOJOTUYECKUE
MTOCJIEACTBUS NPEANPUHUMAEMBIX IEHCTBUNA U MPEIOTBPALIATh WX,

HaJIWYMs Pa3BUTOr0 3KOJIOrMYECKOr0 MBILUIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
OTIBITa JNEATEIILHOCTH JKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATECI MMH B ITO3HABATEIBHOW, KOMMYHMKATHBHOW W COLIMAIBHON
NPAKTUKE, CHOCOOHOCTM M YMEHHSI AaKTUBHO MNPOTUBOCTOATH WACOJIOTHA
xemopoouu,

7) HEHHOCTH HAYYHOTI'O MIO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOILIECTBEHHOM MPAKTUKH,

NOHAMAHWS CNEUM(PUKM XWMWUM KaK HayKH, OCO3HaHHMs €€ poiu B
(OpMUPOBAHMN PALMOHATBHOIO HAYYHOIO MBILIUIEHUS, CO3JAAHHUU LIETOCTHOTO
OPEICTaBICHUs 00 OKPYXaroUIeM MUPE Kak O €AMHCTBE MPUPOJBI M YEIOBEKA, B
NO3HAHWHM TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUWH TPOOJIEM COXPaHEHUS
IIPUPOJIHOIO PaBHOBECHS,

yOSXKAEHHOCTH B OCOOOH 3HAYUMOCTH XWMHH JUISI  COBPEMEHHOM
LIMBUJIN3ALMHK: B €€ T'YMaHUCTHYECKON HAITPABIIEHHOCTH M BAYKHOM POJIA B CO3JaHUU
HOBOW 0a3bl MaTepUAIBHON KYyJBTYPbl, B PEIIEHUM TIOOAIBHBIX MPOOIEM
YCTOMYHABOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM, DHEPreTUYECCKON, IMUAIIEBON U
3KOJIOTHYECKON O€30MacCHOCTH, B Pa3BUTHH MEIWLMHBI, 00CCIICUECHUM YCIOBHIA
YCHELIHOTO TPYJa U SKOJIOTUYECKH KOM(POPTHOH JKA3HH KKJIOTO YieHa 00IIECTBA,

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: IMOHMMAaHWs CYIIHOCTA METOJOB
NO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAX, CMIOCOOHOCTHM MCHOJIB30BATH
NOJTy4aeMble 3HAHUS [T aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYKArOLIEro MUpa v
OPOUCXOASAIINAX B HEM U3MEHECHUH, YMEHHUS I€1aTh 0OOCHOBAHHBIE 3AKJIFOUCHUS Ha
OCHOBE HAayYHBIX (JaKTOB U UMECIOLIUXCSI JAHHBIX C LUEJTBIO OTYUYEHHUsT TOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSTENIBHO HKCIOJIB30BATh XUMUYECKHE 3HAHUS IS
peteHust TpodJIEM B PEaTbHBIX )KU3HEHHBIX CUTYalUsIX;

MHTEPECA K TO3HAHUIO, UCCIIEI0BATEIBLCKOM AEATEILHOCTH,

FOTOBHOCTH W CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUID W
caM000pa30BaHUIO0, K AKTUBHOMY TOJYYEHWIO HOBBIX 3HAHWWA 10 XHMHH B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEPECa K 0COOCHHOCTSM TPyJa B Pa3IMUHbIX cepax npodhecCHOHATBHON
JNEATENBHOCTH.

METAIPEJIMETHBIE PE3YJIBTATDBI



MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOEHUSI MPOrPaMMBI MO XMMHW HA YPOBHE
cpenHero oo1ero o0pa3oBaHus BKIOYAKOT:

3HaUMMble g (OPMHUPOBAHHMST ~ MHUPOBO33PEHHsS  OOydYarOIUXCs
MEXIACUUIUTMHAPHBIE (MEKIPEAMETHbIC) OOUICHAYYHBIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpa W COCHU(PHUKY METOOOB MMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX (MaTepHsi, BEIICCTBO, SHEPIHsl, SBJICHUE,
IPOLECC, CHCTEMA, HAYUYHBIA (PAKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, HCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE),

YHUBEPCATbHBIC YUEOHBbIC NEHCTBUSL (O3HABATENIbHBIE, KOMMYHUKATHUBHEIE,

PETYJIATUBHBIC), o0ecneYnBaroIIne (opmupoBaHue (yHKIMOHATBHON
IPaMOTHOCTH M COLIMAITEHOM KOMITETEHIIUN 00YYarOIIUXCs,
CHOCOOHOCTB oOyJaromuxcs M CIOJIb30BATh OCBOCHHBIC

MEXIUCUMIUIMHAPHBIC, MUPOBO33PCHYECKUE 3HAHWS M YHUBEPCAJIBHBIE YUCOHBIE
JEUCTBHS B ITIO3HABATEIILHON W COLMAJIBHON ITPAKTUKE.

MeranpeaMeTHBIE Pe3yabTaThl OTPAKAOT OBJIAJICHUE YHUBEPCAIBHBIMHU
y4cOHBIMA  TIO3HABATEIIbHBIMH, KOMMYHWUKATUBHBIMH W PEryJISTUBHBIMA
JEUCTBUASIMH.

Io3HaBaTe/ibHBbIC YHHBEPCAJIbHBIC Y4eOHbIC ACiiCTBHSA

1) 6a3oBbIe JOrHYECKUE ACHCTBHUS:

CaMOCTOATEbHO  (popMyJIMpOBaTH W aKTyaJlM3upoBaTh  MpoOJEMY,
paccMarpuBarh €€ BCECTOPOHHE,

ONPEHCHATh LEIH JCIATEIBbHOCTH, 3aJaBas MApaMETPbl U KPUTECPUHU KX
JOCTHIKEHUS, COOTHOCHUTD PE3YJIBTATHI ACATEIIBHOCTHU € MOCTABJICHHBIMU LIECIISIMU,

MCIMOJIB30BATh IMPU OCBOCHUM 3HAHWI MPUEMBI JIOTMYECKOTO MBILLICHUS:
BBIJICIISITh XAPAKTEPHBIC MPU3HAKA MOHATUA M yCTAHABIMBATH UX B3aUMOCBSI3b,
UCIOJIb30BATh COOTBETCTBYIOIINE MOHITUS JIJIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUM

BBHIOMPATh OCHOBAHWUS M KPUTEPUM JUIS KJAcCU(PUKAMU BEIIECTB H
XAMUYECKUX PEAKLINIA,

YCTAHABIIUBATH [MPUYUHHO-CJICACTBEHHBIC CBI3M MEXKAY H3yYaEMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, II0
AHAJIOTWH), BBISBIISITH 3aKOHOMEPHOCTH W MPOTUBOPEYMS B PACCMATPUBACMBIX
SBJICHUSIX, (DOPMYJTUPOBATH BHIBOJIbI U 3aKTIOUEHUS,

MPUMEHATH B MPOLIECCE MO3HAHUS UCIOJIB3YEMBIE B XUMUKA CAUMBOJIUYECKUE
(3HAKOBBIC) MOJICITH, MPEOOPA30BLIBATH MOICIBHBIE TPEICTABIICHUS — XUMUYECKUN
3HAK (CMMBOJI) JIEMEHTA, XUMUUECKasl (POopMYyJia, ypaBHEHUE XUMUUYECKON PeaKiuu
— OPU PEUICHUU y4YE€OHBIX MO3HABATEBHBIX M MPAKTUYECKUX 3a]a4, MPUMEHSTH



HA3BAHHBIE MOJIEJIBHBIE MPEACTABICHUS AJIsl BBISIBJICHUS XaPaKTEPHBIX MPU3HAKOB
M3yYACMBIX BEIIECTB H XUMUYECKUX PEAKIHIA.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

BJIQJICTh OCHOBAMM METOJOB HAYYHOI'O TMO3HAHWS BEHICCTB M XUMHYECKHX
peaKuii;

(opMyTUPOBATH LENH U 33141 UCCIIEI0BaHUS, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYJMPOBAHHBIE BOMPOCHI B KAueCTBE HWHCTPYMEHTA
NO3HAHWS W OCHOBBI JUIsl (POPMHUPOBAHMS TUMOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKIACHHUIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHWUPOBAHUS W MPOBEACHHS
YUCHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOMIOIaTh 32 XOJA0M
IPOLECCa, CAMOCTOSATENIBHO NPOrHO3MPOBATh €ro Pe3yJibTar, (PopMyaupoBaTh
0000IIEHHS W BBIBOJBI OTHOCUTENLHO JOCTOBEPHOCTH PE3YJITATOB HCCIIEA0BAHUS,
COCTaBJATH OOOCHOBAHHBINA OTUET O MPOJEIIAHHON padoTe;

npuoOpETaTh ONBIT YYEHWYECKOW HWCCIIENOBATENIbCKOW W MPOEKTHOM
JEATEIILHOCTH, TPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITETEHOMY
NOUCKY METO/IOB PELICHUS MPAKTUYECCKUX 3a/1a4, TPUMEHEHUIO Pa3IMYHbIX METOI0B
NO3HAHMSL.

3) paborta ¢ undopmanueii:

OPUEHTHPOBATBCS B PA3JMYHBIX HCTOYHWMKAX WH(pOpManmu (HAY4HO-
NOMYJIsIpHAsE JTUTEpaTypa XUMHUYECKOTO COJCP)KAHWS, CIOPABOYHBIE MMOCOOUS,
pecypcbl MIHTEpHETA), aHANM3UPOBaTh WHPOPMALMIO Pa3IMYHBIX BUJIOB M (QOpM
PECTABICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD U
HENPOTUBOPEUYHBOCTB,

(opMyUPOBATh 3a0POCHl U MPUMEHSTH PA3IMYHBIE METOMbBI MPH MOUCKE W
orOope wuwHpoOpManuu, HEOOXOAUMOW [UIsl BBIMOJHEHHS YYEOHBIX 3a1ady
ONpeACICHHOTO TUIIA,

npuoOpeTaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETBHO ~ BBIOMPATh  ONTUMAIBbHYXO  (OpPMYy  MPEACTABIICHUS
uH(popManuu (Cxembl, TpaduKh, AUarpaMmbl, TAOIHIIBI, PUCYHKH W IPYTHE),

MCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA TPH PabOTE ¢ XUMUYECKOM
uH(pOpMalMEl: TPUMEHITh MEXKIPEAMETHbBIE ((PU3NYECKUE U MATEMATHYECKHE)
3HAKU M CUMBOJIBI, OPMYJIbL, aOOpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITIAAHOCTH.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE IeHCTBHS:



3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKIaeMOit TEMBI B X0/€ AUajIora u/wuin
JMCKYCCHH, BBICKA3bIBATh MU, (JOPMYTHUPOBATH CBOM MPETIOKEHNUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEUIOKCHHOM 33124,

BBICTYNIaTh C TPE3CHTAIMEH Pe3yJbTaTOB MO3HABATEIBHON JEATEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSTENILHO MJTH COBMECTHO CO CBEPCTHUKAMM MPH BBITTOJIHEHUHT
XUMHMYECKOTO SKCIIEPUMEHTA, TTPAKTHUYECKONW paOdOThI MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaan3alui y4eOHOro mpoekTa, U GopMyaupoBaTh BHIBOIBI
1Mo pe3yiabTaraM MPOBEACHHBIX MCCIEAOBAHWN MyTEM COTJIACOBAHHWS TO3MIWN B
X0J1¢ 00CY X KACHUS 1 OOMEHA MHEHUSIMH.

PeryasiTuBHbIC YHHBEpPCAJbHbIE Y4eOHbIC JCHCTBHS:

CaMOCTOSITENIBHO TIJIJAHWPOBATE M OCYINECTBIIATH CBOK) I103HABATEIIBHYIO
NESATENBHOCTD, ONpENeNsas €€ LENM W 3a1a4d, KOHTPOJIMPOBATE M N0 MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh NPEUIAracMblii  aJIFOPUTM  ACHCTBHNA TMpPHU
BBITIOJITHCHMHA YYE€OHBIX W MCCIIECIOBATENIbCKAX 3a1a4, BbIOMpaTh Haubosee
3¢ }eKkTHBHBIA C€MOCOO MX PEHICHHS C YYETOM MOJIyYECHUsI HOBBIX 3HAHHUNA O
BEUICCTBAX U XUMUUYECCKUX PEAKIUSX;

OCYILIECTBIIATh CAMOKOHTPOJIb JIEATEILHOCTH HA OCHOBE camoaHaliu3a |
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIbTATHI

[TpeaMeTHBIE Pe3yabTaThl OCBOCHMS ITPOrPaMMBI TI0 XUMUHU Ha yryOa&EHHOM
YPOBHE Ha YPOBHE CPEAHETO 00MIEro 00pa30BaHUsl BKIIOYAIOT CIEHU(PUUCCKUE ISt
yueOHOro TpeaMeTa « XUMHUS» Hay4HbIC 3HAHUS, YMEHHS U CITOCOOBI AEHCTBUi 110
OCBOEHUIO, UHTEPMPETAIIMM W MPeoOpPa30BaAHUIO 3HAHWM, BUIBI JEATEIBHOCTH TIO
MOJTYUYEHUI0 HOBOTO 3HAaHUS W TNPUMEHCHWIO 3HAHUN B pa3IMUHBIX Y4EOHBIX
CUTYyaIlUsAX, a TAK)KE B PeaTbHBIX JKM3HEHHBIX CUTYaIUAX, CBI3aHHBIX C XUMHEH. B
nporpaMMe MO0 XUMHUHU TIPEAMETHBIE Pe3yJbTaThl MPEACTaBICHBI 10 Tojam
U3YYCHUS.

10 KUIIACC

[IpenMeTHBIE pE3yJIBTaTBI  OCBOCHUS Kypca «OpraHvdeckas XuMUs»
OTPAXKaroT:

c(hOPMUPOBAHHOCThH MPEJACTABICHUI: O MECT€ M 3HAYCHUHM OPraHUYeCKOM
XUMUU B CUCTEME €CTECTBCHHBIX HAYK M €€ PO B 0OECHNEUYEHUH YCTOWYMBOTO
Pa3BUTHSI YEJIOBEYECTBA B PEIICHUM MPOOJIEM SKOJOTUYECKON, SHEPrETUUECKON 1
MUIIEBOM O€30MACHOCTH, B PA3BUTUM MEIUIMHBI, CO3JJaHUM HOBBIX MaTEPUAJIOB,



HOBBIX UCTOYHHUKOB SHEPIUH, B obecneyeHnn PALMOHATBHOTO
OPUPOJIONOIB30BAHUS, B (POPMUPOBAHUM MUPOBO33PEHUS M OOWICH KyJBTYyPbI
YEJIOBEKA, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO
Y IIPAPOHOM CPELE;

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHX  3HAHWIN, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAOIINE TOHITHS — XUMUYECCKUI JIEMEHT, aTOM, PO U SJICKTPOHHAS
o0oyouka aroma, S-, p-, d-aTOMHbBIE OpPOMTAIA, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS ~aToMa, TruOpuAu3anus AarOMHbIX OpOWTajei, WOH, MOJIEKYyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIICHUS, XUMHYECKasl CBS3b,
MOJIb, MOJIIPHAsl Macca, MOJISTPHBINA 00BEM, YIJIEPOIHBINA CKENET, (PyHKIMOHATbHAS
rpynna, paadkail, CTPYKTypHble (opMyssl (pa3BEPHYTHIE, COKPAIIEHHBIC,
CKEJIETHBIE), HM30MEPHUSl CTPYKTyPHAs M MPOCTPAHCTBEHHAs (T€OMETPUYECKAS,
ONTUYECKAs), H30OMEPBI, TOMOJIOTHYECKUWA PsiA, TOMOJIOTH, YIJIEBOAOPOMBI,
KHACTIOPOZI- M a30TCOACPKAIIME OPraHWYECKUE COCIUHEHHSI, MOHOMED, TOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS, TEOPHM, 3aKOHBI
(mepuwommueckuii 3akoH J[. M. MenpaeneeBa, TeOpHsl CTPOCHUS OPraHUYECKHUX
BeniecTB A. M. ByTnepoBa, 3aKOH COXPaHEHHUsI MaCChl BEIIECTB, 3aKOH COXPAHEHUS
U MPEBpAlICHUS HSHEPrUM MPH XUMUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECCKUI S3bIK XUMHUHM, MUPOBO33PEHUECCKUE 3HAHMS, JIEXKAIIUE B OCHOBE
MOHUMAHU I MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUIA;, TPEACTABIICHUS O
MEXAaHU3MAX XUMUYECKUX PEaKIUid, TEPMOJUHAMUYECCKUX M KHHETUYECKHUX
3aKOHOMEPHOCTSX WX MPOTEKAHUS, O B3AUMHOM BJIUSIHUM aTOMOB M IPYIIT aTOMOB B
MOJIEKYJIaxX (MHIYKTUBHBIA W Me30MepHbIid 3 dekTrl, opueHTantol 1 u Il pona);
(haKTOIOTUYECKUE CBEACHHS O CBOMCTBAaX, COCTaBE, MOJYYCHWHM M OE30MACHOM
WCIOJb30BAHNN BAKHEHIINX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOHN
JESATEILHOCTH Y€JI0BEKA, OOIMX HAY YHBIX TPUHLMAINAX XUMAYECKOTO MPOU3BOICTBA
(Ha mMpuMepe MPOU3BOJICTBA METAHOJIA, MEPEPAOOTKH HEPTH ),

c(hOPMHUPOBAHHOCTh YMEHWIL: BBISBISATH XAPAKTEPHBIE MPU3HAKK TOHSTHM,
YCTaHABIIMBATh MX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOIIUE MOHATUS MPH
OINMCAHWUU COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCTUHECHUN,

c()OPMUPOBAHHOCTH YMEHUIA:

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJISi COCTABJICHUSI MOJIEKYJISIPHBIX W
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKENETHBIX) (POPMYJI OPraHUYECKUX
BELICCTB,

COCTABJISITh YPABHEHUSI XMMUYECCKUX PEAKIIMA U PACKPbIBATh UX CYUIHOCTb:
OKHMCIIUTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEACTBOM  COCTABJICHUS
ANIEKTPOHHOTO OajlaHca HSTUX peakuuil, peakuuidi HOHHOr0 OOMEHa NYTEM
COCTABJICHHSI MX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHCHUIA,



W3rOTaBIMBATh MOJIEIH MOJIEKYJT OPraHUYECKUX BEIIECTB IJIsl WILTIOCTPALIAN
UX XUMUYECKOTO U POCTPAHCTBEHHOTO CTPOCHUS,

c()OPMUPOBAHHOCTh YMEHHWI: YCTAHABIMBATh MPHUHAIC)KHOCTh M3yYECHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTAaBY W CTPOCHHIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COCIMHEHWH, JaBaTh MM HA3BaHWA MO CHUCTEMATHYECKOMN
HomeHnkarype (IUPAC) u mpuBOAMTH TPUBHAIbHBIE HA3BaHUS Ui OTAEIBHBIX
OPEICTABUTENICH OPraHUYECKUX BEUICCTB (3THJIEH, ALCTHJIEH, TOMYOJ, TJIULEPHH,
ATWICHIJIMKONb, (EHON, (OpMaNbACTUA, AUETAIBACTH, AUETOH, MYpPaBbHHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAS, NAJIBMATUHOBAS KUCIIOTHI,
[JIMIUH, aJaHWH, MaibTo3a, (PPYKTO3a, AaHWIMH, AUBHHHJ, M30IMPEH, XJIOPOIPEH,
CTHPOJI U APYTHE),

C()OPMUPOBAHHOCTh YMEHUS OMNPEACHATh BUI XUMWYECCKOW CBSI3U B
OPraHUYECKUX COCAVHECHMSIX (KOBAICHTHAS W WOHHAs CBS3b, O- W T-CBS3b,
BOJIOPO/IHAS CBSI3b);

C()OPMUPOBAHHOCTh YMEHUSI TPHUMEHSTH MOJIOKCHHUSI TEOPUM CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa anst 0ObsICHEHHs 3aBUCUMOCTH CBOMCTB
BEUIECTB OT MX COCTABA U CTPOCHHSI,

c(OPMUPOBAHHOCTh YMEHUH XapaKTePHU30BaTh COCTAB, CTPOCHUE, (PU3HUECKUE
U XUMWUYECKUE CBOWCTBA THUNWYHBIX NPEACTABUTENICH PA3JIMUYHBIX KJIACCOB
OPraHUYECKUX BELIECTB. AIKAHOB, HMKIOATKAHOB, AJIKCHOB, AJIKAJIUECHOB, AJIKWHOB,
apOMaTUYECKUX YIJIEBOAOPOJOB, CIUPTOB, AIBIACTUIOB, KETOHOB, KapOOHOBBIX
KHACJIOT, MPOCTBIX M CIIOKHBIX 3(QUPOB, KUPOB, HATPOCOCIMHEHUI W AMHHOB,
AMUHOKHCIIOT,  OEJNKOB, yIrIeBOAOB (MOHO-, JW- W  NOJUCAXapuioB),
WUTIOCTPUPOBATh ~ TCHETUYECKYK)  CBA3b  MEXKIAY HHMH  yYPAaBHCHUSAMHU
COOTBETCTBYIOIIMX XUMHWYECKHX PEAKIMHA C HKCHOJb30BAHUEM CTPYKTYPHBIX
hopmyu;

Cc()OPMUPOBAHHOCTh YMEHUS TOATBEP)KIATh HA KOHKPETHBIX NpUMEpax
XapakTep 3aBUCUMOCTH PEAKIMOHHON CIOCOOHOCTH OPraHU4eCKUX COCTMHEHUH OT
KPaTHOCTHU W THIA KOBAJICHTHOH CBSI3H (G- M -CBSI3U ), B3AUMHOTO BIIMSIHHASL aTOMOB
Y TPYIIIT aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YIIIEBOJOPOAHOTO
ChIpbs (HEQTH, TPUPOIHBINA ra3, yroiib), CHOCOObI €ro NepepaboTKN U MPAKTHYECKOE
NPUMEHEHUE TPOAYKTOB NEPEPAOOTKH,

c(hOPMUPOBAHHOCTL BJIAJICHUS CUCTEMON 3HAHWM O €CTECTBEHHO-HAYyYHBIX
METOJAX MO3HAHMs — HAONFOJCHUHN, U3MEPEHUH, MOJCIMPOBAHUM, IKCIEPUMEHTE
(peaJibHOM U MBICJIECHHOM ) U YMEHUS TPUMEHSTH 3TH 3HAHUS;

c()OPMUPOBAHHOCTH YMEHUS IPUMEHSATH OCHOBHBIC ONEPALMK MBICIIATEIBHON
JEATENBHOCTA — aHAJIU3 W CHHTE3, CPaBHEHUE, O0O0OUIEHUE, CUCTEMATU3ALIMIO,



BBISIBJICHHE IPUYMHHO-CJICICTBEHHBIX CBSI3€i — JUIsl M3yUYCHHs CBOMCTB BEIIECTB U
XAMUYECKUX PEAKLINI,

c()OPMUPOBAHHOCTh YMEHWIA: BBISBIIATH B3AMMOCBSA3b XUMUUYECKUX 3HAHHNA C
NOHATUSIMA W MPEACTABIICHUSAMU IPYTMX €CTECTBEHHO-HAYUYHBIX MPEIAMETOB AJIst
0onee OCO3HAHHOIO MOHWUMAHHs CYUIHOCTH MAaTePUAIBHOIO E€OMHCTBA MUPA,
UCIOJb30BaTh CUCTEMHBIE 3HAHMS MO OPraHUYECKOW XUMHH s OOBICHEHUS U
MPOrHO3UPOBAHMS SIBIICHUN, HIMEIOIIMX €CTECTBEHHO-HAY YHY IO TPUPOJY;

c()OPMUPOBAHHOCTH YMEHUI: MPOBOIUTH PACUETHI 10 XUMHUYECKAM (POpMYyJIam
Y YPAaBHCHUSAM XUMHWYECKUX PEaKUMA C HMCMONBb30BAHUEM (DPU3NUYECKUX BEIMYMH
(Macca, 00bEM ra3oB, KOJMYECTBO BEIICCTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI. PACYETHI MO HAXOXKACHUIO XUMUYECKOW (QOpMyIIbI
BELIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHYECKUX 3JIEMEHTOB, MPOIYKTaM
CTOpaHus, TUIOTHOCTH ra3000pa3HbIX BEIIECTB,;

c()OPMUPOBAHHOCTh YMEHUIA: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBAThH
C TMO3MUMHA  DKOJIOTMYECKOH  OE30MACHOCTH  MOCJIEACTBUS  OBITOBOH W
NPOU3BOJACTBEHHON ACIATENLHOCTH YEJIOBEKA, CBA3AHHOM € MepepaOdOTKOM BEIIECTB,
MCIOJIb30BaTh MOTYUYCHHBIE 3HAHMS U TPUHATHSL TPAMOTHBIX PEUICHUNA MpodaemM
B CUTYaLUsIX, CBSI3AHHBIX C XUMUEH;

c()OPMUPOBAHHOCTh YMEHUI: CAMOCTOSITENILHO TJIAHUPOBAThH M MPOBOJIUTH
XUMHYECKANA 3KCIEPUMEHT (TOJYYEHUE M M3YYCHHUE CBONCTB OPraHUYECKHX
BEIIECTB, KAYECTBEHHBIC PEAKUMM VYIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB M
KHACTIOPOJCOACPKAIMX OPraHMYECKUX BEIIECTB, PELICHUE SKCIICPUMEHTATBHBIX
3aa4 N0 PACMO3HABAHWIO OPraHMYECKUX BEIIECTB) C COOMIOJCHUEM MPABUII
Oe3omacHOro oOpalleHust ¢ BeEIIECTBAMM W J1a0OPaTOPHBIM O0OPYAOBAaHUEM,
(opMynMpoBaTh LENb MCCICIOBAHMS, MPEACTABIATE B PANIMUHONA  Qopme
PE3YAbTaThl SKCOEPUMEHTA, aHATM3UPOBATh % OLIEHUBATH UX JTOCTOBEPHOCTD;

c()OPMUPOBAHHOCTH YMEHUIA:

cOOJTI0IaTh MPaBWIa SKOJIOTMYECKH LEIeCO00pa3HOro NOBEACHUSI B OBITY W
TPYNOBON JEATEIIBHOCTH B LENSIX COXPAHEHUS CBOETO 340POBBbS, OKPY KAKOLIEH
IPUPOTHOM CPEABI M JOCTHKEHUS €€ YCTOWYMBOTO PA3BUTHS,

OCO3HABAaTh OMACHOCTb TOKCHMYECKOrO JEHCTBUS HA JKUBBIE OPraHU3MbI
ONPEACIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAs CMbICIT nokaszaress [1/1K;

aHAJIM3APOBATh LENECOO0OPA3HOCTh MPUMEHEHUS OPraHWYECKUX BEIIECTB B
OPOMBILICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOLIEHUS PUCK-TTOJIB3A,

c(hOPMUPOBAHHOCTh YMEHUH: OCYIICCTBIIATh IEJICHANPABICHHBIN MOUCK
XUMHYECKOH MH(OPMALMU B PA3IMUYHBIX UCTOYHUKAX (HAy4YHAs U y4eOHO-HAY YHAS
JUTEPaATypa, CPEICTBA MAcCOBOM MHpopManun, MHTEPHET U APYTUE), KPUTHYECKA
AHAJIM3UPOBATH XUMUYECKY IO MH(POPMaLKIO, IEpepadaTbiBaTh €€ U UCIOIb30BATh B
COOTBETCTBUM C MOCTABJCHHOUN yUeOHOH 3a1aueii.



11 KJIACC

[IpeameTHBIe pe3yabTaThl OCBOCHUS Kypca «OOmas u HeopraHudeckas
XUMUSD» OTPAKAIOT:

c(hOPMHUPOBAHHOCTh MPEJACTABJICHUNA: O MaTepUaJbHOM €IUHCTBE MUpa,
3aKOHOMEPHOCTSAX W TIO3HABAEMOCTH SIBJIEHUWA TPUPOJBLI, O MECTE W 3HAYCHUU
XUMUU B CUCTEME €CTECTBCHHBIX HAYK M €€ PO B 0OECIMEUYEHUH YCTOWYMBOTO
Pa3BUTHS, B PEIICHUM NPOOJIEM 3KOJOTMYECKON, SHEPreTUUYECCKOW M MUILECBOMN
0€30MacHOCTHA, B Pa3BUTUU MEAUIIMHBI, CO3JAaHMM HOBBIX MaTEPHAJIOB, HOBBIX
WUCTOYHUKOB SHEPIHM, B OOECHEYCHUM PAlMOHAIBHOIO MPHUPOJOINOJIB30BAHUS, B
(OpPMHUpPOBAHUM MHPOBO33PECHUSIT M OOMIEH KyJbTYypbl 4YEJIOBEKA, a TaKKe
AKOJIOTMYECKA OOOCHOBAHHOIO OTHOIICHHWS K CBOEMY 3J0POBbIO M MPUPOJAHOM
cpenc,

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHUX  3HAHWIN, KOTOpass  BKIIFOYAET:
OCHOBOTIOJIATAKOIINE MTOHATHS — XUMHAYCCKUI SJIEMEHT, aTOM, SIIPO aTOMa, H30TOMIBI,
AJIEKTPOHHAsE 000JI0YKa aroMa, S-, p-, d-aTOMHbIE OpOWTAM, OCHOBHOE U
BO30YKIEHHOE COCTOSIHMS aTOMa, TUOpUIM3alvs aTOMHBIX OpOWTANCH, WOH,
MOJIEKYJI4, BAQJICHTHOCTb, DJJIEKTPOOTPULIATEIBHOCTh, CTCIEHb  OKUCJICHUS,
XUMUYECKass CBs3b (KOBAJICHTHAsl, WOHHAs, METAUIMYECKas, BOJOPOIHA),
KPUCTAUTMYECKAS PEIIETKA, XUMHWYECKAs PEAKUUs, PACTBOP, DJICKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIMTUYECKAS JUCCOLMALNS, CTENCHb JIUCCOLMAIUY,
BOJOPOJHBIA MOKA3aTellb, OKHCIUTENb, BOCCTAHOBHUTENb, TEIJIOBOH 3(PQeKT
XUMHAYECKON PEaKuu, CKOPOCTh XUMUYECKON PEAKIIMH, XUMUYECKOE PABHOBECHUE,
TEOPUM WU 3aKOHBI (TCOPHS DJICKTPOJIMTHUYECCKOM NMCCONMAlMU, NMEPUOINUYECKUNA
3akoH .M. MenpaeneeBa, 3aKOH COXPaHEHUs MACChl BELIECTB, 3AKOH COXPAHECHUS U
MPEBPAICHUAS] SHEPTUMA TPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSIHCTBA COCTaBa
BCIIECTB, 3aKOH JCUCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUN SI3bIK
XUMUU, MUPOBO33PCHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE TOHUMAHUS MPUYUHHOCTH
MU CUCTEMHOCTH XUMHYECKUX SIBJICHUI, COBPEMEHHBIC TTPEJACTABIICHUAS O CTPOCHUH
BCIICCTBA HA QTOMHOM, HMOHHO-MOJIEKYJIIPHOM W HAAMOJICKYJISIPHOM YPOBHSX;
MPEACTABIICHAS O MEXAHM3Max XMMHYECKUX PEaKIMid, TEPMOJUHAMHYECCKUX W
KMHETHYECKUX 3aKOHOMEPHOCTAX WX MPOTEKAHUS, O XUMUYECKOM PaBHOBECHH,
pacTBOpax W JUCHEPCHBIX CUCTEMAX; (PAKTOJIOTMYECKUE CBEJECHUS O CBOMCTBAX,
COCTAaBE, MOJIyYCHUH U O€30MaCHOM HMCMOJIb30BAHUM BAKHEHIITNX HEOPTraHUYECKUX
BCIIECTB B OBITY M MPAKTUYECKOW ACATEIIBHOCTH 4YEJIOBEKA, OOIIMX HAay4YHBIX
MPUHIIMIAX XUMUYECKOTO MPOU3BOICTRA,

c(hOPMUPOBAHHOCTh YMEHWI: BBISBISATH XAPAKTEPHBIC MPU3HAKK TMOHSTHMA,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOUIUE TOHSATUS TPU
ONMHUCAHUK HEOPTAaHMYECKUX BEIICCTB U UX MPEBPALLCHUIA;



c()OPMUPOBAHHOCTh YMEHMS HKCIOJIB30BATh XMUMHUYECKYI0 CUMBOJIMKY IS
cocrtapneHuss (OpPMYJT BEHIECTB M  YPAaBHEHUM  XMMWYECKMX  PEaKUUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHbIe HA3BaHUS OTACIBHBIX
BEILIECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEACIATh BAICHTHOCTh U CTENECHb OKUCIICHUS
XUMHYECKHAX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMUYECKON CBs3HM (KOBAJICHTHAS,
WOHHAsA, METAJUIMYECKas, BOAOPOAHAs), THUN KPUCTALIMYECCKOW PEIIETKA
KOHKPETHOTO BEILECTBA,

Cc()OPMUPOBAHHOCTh YMEHUsI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJA XUMHWYECKOW CBS3M W THIA KPUCTAUIMYECKOH PpEmIETKH, OOMEHHBIA W
JOHOPHO-AKICNITOPHBINA MEXaHNU3MbI 00Pa30BAHUS KOBAJICHTHOH CBSI3H,

c(OPMUPOBAHHOCTh YMEHHIA: KITaCCH(PHUIIMPOBATH: HEOPraHMUYECKUE BEIIECTBA
10 UX COCTaBY, XMMUUYECKUE PEAKIIMH MO PA3JIMYHBIM NMPU3HAKAM (YHCITY U COCTABY
pEearupyrommx BEIIECTB, TEIUIOBOMY 3(PQEKTy peakuuu, W3MEHEHHUIO CTEICHEH
OKHMCJICHUSI DJIEMECHTOB, OOPAaTMMOCTH, Y4YaCTUIO Karajau3aTtopa W JApPYrue),
CaMOCTOSITENILHO  BbIOMpaTh OCHOBAHWS M KPUTEPHH s KJIacCH(PUKALIK
M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKUiL;

c()OPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPHUOIMYECKOrO 3aKoHa /JI.
H. MenaeneeBa u 1EMOHCTPHPOBATH €TI0 CUCTEMATHZUPYHOLIY 0, OOBICHUTEIBHY O
Y TIPOTHOCTHYECKY 0 (DYHKIUH;

Cc()OPMUPOBAHHOCTh YMEHWH: XapaKTEPH30BaTh 3JIEKTPOHHOE CTPOCHUE
arTOMOB M HMOHOB XUMWYECKUX JJIEMEHTOB IE€PBOTO—YETBEPTOrO MEPUOIOB
[lepuoanyeckoit  cucremsr  J[.H. MenaeneeBa,  UCHONb3YysS  TOHITUSA
«IHEPreTUYECKUE YPOBHUY, «IHEPrETUYECKUE MOAYPOBHMY, «S-, p-, d-aTOMHBIE
opOUTaIN», «OCHOBHOE M BO30YKIEHHOE SHEPrETUUYECCKHE COCTOSHHUS aTOMay,
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHWYECKHX 3JIEMEHTOB W MX
coeauHeHni 1o mnepuogaMm W rpynnam Ilepuommueckoi cucremsl [ W
MenaeneeBa, BAICHTHBIE BO3MOYKHOCTH aTOMOB DJIEMEHTOB HA OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JIOUEK;

Cc()OPMUPOBAHHOCTh YMEHHWIA:  XapakTepHu30BaTh (OMUCHIBATH)  OOIIME
XUMHAYECKME  CBOMCTBA  BEIUECTB  PA3MYHBbIX  KJIACcCOB,  IMOATBEP)KIATH
CYILLECTBOBAHUE T€HETHYECKON CBA3M MEXKAY HEOPraHMYECKUMHU BELIECTBAMH C
ITIOMOILBIO YPABHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLINNA;

C()OPMUPOBAHHOCTh YMEHUS PACKPBIBATH CYIHHOCTb.  OKWUCJIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMIA MOCPEICTBOM COCTABIEHUS JIEKTPOHHOIO OayiaHca
ATUX PEaKUWid;, peakuuii MOHHOrO OOMEHA MyTEM COCTABJICHUS WX TOJHBIX U
COKpPAII€HHBIX  HMOHHBIX  YPaBHEHWW,  peakuWil  THAPOIW3A;,  PEeaKui
KOMIUIEKCO00pa30BaHusl (Ha TPUMEPE THAPOKCOKOMIUIEKCOB IMHKA W AJTFOMHHHS ),



C()OPMUPOBAHHOCTh YMEHHS OOBIACHATH 3aKOHOMEPHOCTH NPOTEKAHUS
XUMHYECKAX PEAKIMH C YUYETOM WX SHEPreTHUECKHX XAPAKTEPUCTHK, XapaKTep
WU3MCHEHUS CKOPOCTHM XHMMHMYECKOH PEAaKIMM B 3aBHCHMOCTH OT Pa3jIMYHBIX
(haKTOpOB, a TAKKE XAPAKTEP CMEIIEHUS! XMMHUYECKOTO PABHOBECHSI MO BIUSHUEM
BHEIIHUX Bo3aciicTBuid (mpunuun Jle [larense);,

C()OPMUPOBAHHOCTh YMEHUS XAPAKTEPU30BATh XUMHUYECKUE PEaKIIUH,
JeKalMe B OCHOBE MPOMBIIIJIEHHOIO MOMYYEHUS CEPHOM KHCIIOTBI, aMMHAKa,
o0lMe HayyHble NPUHLMIBI XUMUYECKMX NPOU3BOJICTB, LENECO0OPA3HOCTh
NPUMEHEHUS HEOPraHWYECKUX BELICCTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUsl COOTHOLIEHUS PUCK-TTOJIB3A,

c(hOPMHUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHWA O METOJMAX HAYy4YHOIO
NO3HAHWS SIBJICHUWA NOPHUPOAbI — HAOIIOJCHUE, W3MEPECHUE, MOJCIUPOBAHHE,
AKCIEPUMEHT (PEAJIbHBIA M MBICJIICHHBIH ), NCMOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHMSI TPAUMEHSATD 3TW 3HAHMSI MIPU SKCIIEPUMEHTAIBHOM UCCIICTOBAHUM BEIICCTB
U Uil OOBACHEHUS XHUMHWUYECKHX SIBJICHWUH, WMEKIIUX MECTO B MPHPOJE,
NPAKTUYECKOMN ACATEIBHOCTH YETOBEKA U B OBCEAHEBHOM KU3HU,

c()OPMUPOBAHHOCTh YMEHHMSI BBISBJIATE B3aMMOCBSI3b XMUMUYECKUX 3HAHWH C
NOHATUSIMA W MPEACTABICHUSIMU JAPYTHX E€CTECTBEHHO-HAYYHBIX MPEIAMETOB AJIst
0oree 0CO3HAHHOTO MOHUMAHUSI MAaTEPUAIBHOTO €IMHCTBA MUPA,

C()OPMUPOBAHHOCTh YMEHHUS MPOBOAUTH PACUYETH. C HWCHOJIb30BAHUEM
NOHATUNA «MaccoBasi JOJIsl BEIIECTBA B PACTBOPE» M «MOJISIPHAs KOHLICHTPALMS,
MAcCChl BEIIECTBA WM 00bEMA Ta3a MO W3BECTHOMY KOJMYECTBY BELICCTBA, MACCE
Wi 00bEMY OIHOIO M3 YYACTBYIOUIMX B PEAKIMH BELICCTB, TEILIOBOTO 3 QeKTa
PEAKIMK;, 3HAYEHUS BOJOPOJHOIO MOKA3aTeNsl PACTBOPOB KUCIOT M IIEIOYEH €
U3BECTHOM CTENEHBIO JUCCOLMAIMN;, MAacChl (00BEMA, KOJIMYECTBA BEIICCTBA)
OPOAYKTA PEAKLMH, €CIH OJHO M3 MCXOIHBIX BEIIECCTB JAHO B BHJE PACTBOPA C
ONMPENECIEHHON MaCcCOBOM JT0JICH PacCTBOPEHHOIO BEIIECTBA WJIM JIaHO B M30BITKE
(MMEeT MPUMECH ); I0JIM BBIXOAA MPOAYKTA PEAKIUK;, 0OBEMHBIX OTHOLICHUMN T'a30B;

Cc()OPMUPOBAHHOCTh YMEHMIl: CAMOCTOSITENILHO IJIAHUPOBATh M MPOBOJIUTH
XUMHYECKHAA  JKCIIEPUMEHT  (MPOBEACHHWE  pEaKkUMidi  MOHHOIO  OOMEHA,
NOJATBEPXKICHUE KQUECTBEHHOTO COCTABA HEOPraHWYECKUX BEIIECTB, OMPEACIICHUE
Cpelpl PACTBOPOB BEUIECTB € TIOMOIIBK) WHIAMKATOPOB, W3YYCHHE BIUSHUS
pa3nuuHbBIX  (PAKTOPOB HA CKOPOCTh XMMHYECKOH  pPEaKklMH, PpELICHUE
SKCIECPUMEHTANBHBIX 337a4 1o Temam «Mertamiely u  «Hemetamnsy) ¢
coONroICHAEM TTPaBWIT 0€30MacHOro OOpallleHUsl ¢ BEUIECTBAMH M J1a0OPATOPHBIM
00opyaoBaHuEM, POPMYIMPOBATH LIETb UCCIEAOBAHUS, PEACTABIIATL B PA3JIMYHON
(dopMe  pe3ynapTaThl  SKCICPUMEHTA, AHATM3UPOBATh M OLEHUBATh  HX
JOCTOBEPHOCTH;



c(OPMUPOBAHHOCTH YMEHUI: COOJIFOAATH TPaBUJia MOJIb30BAHUS XUMHUYECKOH
nocyoil u n1adboparopHbiM 00OpYJOBaHUEM, OOpalICHWS C BEIIECTBAMH B
COOTBETCTBUM € WHCTPYKIMSIMHU MO BBIMOJHEHUIO JA0OOPAaTOPHBIX XUMUYECKHUX
OTBITOB, JKOJIOTMYECKH UEIECOO0OPA3HOr0 TMOBEACHHUS B OBITY W TPYAOBOM
JEATENBHOCTA B LEJSIX COXPAHEHUSI CBOETO 30POBbS, OKPYKAKOWEH NPUPOIHON
Cpeabl W JOCTHXKEHWS €€ yCTOWYMBOrO PAa3BHUTHS, OCO3HABATH OMACHOCTh
TOKCUYECKOTO JICHCTBUS HA YKUBBIC OPTaHU3MbI OMPENACIEHHBIX HEOPraHUYECCKUX
BELIECTB, MOHUMAas cMbICT nmokasarens [1K;

c(hOPMUPOBAHHOCThL YMEHUWH: OCYIICCTBIIATh IEJICHANPABICHHbBIA MOUCK
XUMUYECKOH MH(OpPMAIINKN B PA3TMYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HAyYHas
JUTEpaTypa, CPEACTBA MacCOBOM MH(popManuu, MHTEPHET U APYTUE), KPUTHUECKA
AHAIM3UPOBATh XUMHUUYECKYIO HH(POPMALIHIO, TepepadaThiBaTh €€ U UCIIOIB30BATh B
COOTBETCTBHHM C MOCTABJCHHOUN yUeOHOH 3a1aueii.
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31 MeToabl MO3HAHUS B XUMHU. XUMHUS U 9 Bubnunorexka IIOK
) KHU3Hb https://m edsoo.ru/2dd5724
Hroro no paszapeny 9




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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NHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
N Koamuecrso yacos 1 3
° ara JIEKTPOHHbIEe LH(ppPOBbIE
Tema ypoka Konrpoabusie | TlpakTuueckue ’ HHgp
n/n Bcero H3yueHus | o0paszoBaTesibHbIE PECypChl
padorbl padoTbl

[Ipenmer u 3HaueHue
OpraHUYeCKON XUMHH,
npeacTaBjieHne O
MHOro00pa3HH OpraHu4ecKuX
COEUHEHU I

Bubmoreka [IOK
https://m.edsoo.ru/3686¢6f35

DNEeKTPOHHOE CTPOEHHE aTOMA
yriepoja (OCHOBHOE H

. bubnuorexa LIOK
2 BO30YIKIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/0Oce6fd4c
BaneHrHbie BO3MOKHOCTH
aToma yriaeponaa
XUMHYECKast CBA3b B
OpraHNYeCKHUX COeIUHEeHUSIX.
= bubmiorexa [TOK
3 Mexanu3Mbl 0OpazoBaHus 1 ——
” " https://m edsoo.ru/8d39f5¢8
KOBaJIEHTHOM CBSA3H, CITOCOObI
paspbiBa cBsA3eH
Teopust crpoeHust
s bubnuoreka [HOK
4 OpraHHYECKHX COCAMHEHHI A, 1 —
https://m_.edsoo.ru/9e595¢cb8
M. Bytneposa
Bunbl usomepun:
5 CTPYKTypHasi, 1 bubanoreka [[OK
NPOCTPAHCTBEHHA. https://m.edsoo.ru/b0ec61661

DnekTpoHHbIe 3(pdexTr! B




MOJIEKYJIaX OpraHHYeCcKuX
COCHHEHUH

ITpencrasnenue o
Knaccupukanuu u

Bubauoreka [JOK
6 cHCTeMaTHYeCKas
https://m.edsoo.ru/c212dd2 1
Homenkaarypa (IUPAC)
OpPraHHYeCKUX BELIECTB

7 Knaccuduxauus peakuuii B Bubnnoreka IIOK
OpraHUYeCKONH XUMHHU https://m_.edsoo.ru/ba5706aa

2 Cucremarusaius u bubnmuoreka [IOK
o0o0LueHne 3HaHmit 10 TeMe https://m edsoo.ru/87a37cab
AJNKaHbI; TOMOJIOTHYECKH
psia, obwas Gopmyia,

9 HOMEHKJIaTypa U H30Mepusi, bubnuorexa LIOK
3NIEKTPOHHOE H https://m.edsoo.ru/25a14636
NPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKY JI

10 Du3HyecKkHe U XUMHYECKHE bubnuoreka LIOK
CBOJCTBA aJIKAHOB https://m.edsoo.ru/3137711¢
Haxoxnenue ankaHoB B

1 npupone. CriocoOsbl bubmmoreka LIOK
MOJIyYEHUS U IPUMEHEHHE https://m.edsoo.ru/259b0as
aJIKaHOB
LuknoankaHsl o0wIas
dbopmyia, HOMEHKIAaTypa 1

12 U30Mepusi, 0COOEHHOCTH Bubanoreka IIOK
CTPOEHUSI U XUMHUYECKHX https://m.edsoo.ru/156730d2

CBOWCTB, CIOCOOBI MOMyUYeHHs
M MPUMEHEHHe




Peuienne pacuéTHbIX 3a71a4 Ha
ONpeAesIeHHe MOJIEKY IAPHON
(bopMyJibl OPraHH4YECKOro

13 BELLECTBA M0 MACCOBBIM bubnnoreka [IOK
JOJISIM aTOMOB 3JIEMEHTOB, https://m edsoo.ru/bf84d8eb
BXOJISALIMX B €r0 COCTaB.
Cucremarusanus u
00001eHne 3HaHMiT 110 TeMe
AJIKEeHbI: TOMOJIOTHYECKHIA
psin, obmas Gopmyna,
HOMEHKJIATypa, JeKTPOHHOE
14 U npocma:yciBeHHoe " Brtbmaarsxa LK
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKY L.
CTpyKTYypHast U LIUC-TPAHC-
HU30MEpHSI aAJIKEHOB
Du3znyecKkue U XHMHUYECKHe
15 cBoiicTBa ankeHoB. [IpaBuno e
https://m.edsoo.ru/21069¢ccd
MapKkOBHHKOBA
16 CrocoObl MoNyueHus 1 bubnuorexa LIOK
NPUMEHEHHE AJIKEHOB https://m.edsoo.ru/665dc058
ITpakTuyeckas pabora Ne | no
17 Te‘:ae "l‘lonyqenr:ae ITHIICHA U o
et https://m.edsoo.ru/094 1eed8
H3y4EHUE Ero CBOICTB
Pemenne pacyéTHbIX 3a1a4 Ha
18 onpeaeseHne MOJIEKYJIAPHOM bubanoreka [{OK
(bopMyJibl OPraHHIECKOro https://m edsoo.ru/e9¢a9921
BELIECTBA
19 ANKaZIMEeHbI: CONPSKEHHBIE, bubnuoreka [JOK

U30JIMPOBAHHbIE,

ht@ps://m.edsoo.ru/04298c0a




KYMYJIHPOBAHHBIE,
Oco0eHHOCTH 3IEKTPOHHOIO
CTPOEHHS

20 XHUMHUYECKHe CBOMCTBA bubnuoreka [JOK
COMPAKEHHBIX THECHOB https://m_.edsoo.ru/e561253d
21 CriocoObl ONMyUEHHS U bubmmorexa LIOK
NPUMEHEHHE aJIKaIHeHOB https://m.edsoo.ru/1aa81660
ANKHWHBI: TOMOJOTHYECKHH
psia, oOwas Gpopmya,
” HOMEHKJIATyPa, 3JIEKTPOHHOE bubmmorexa [IOK
U NPOCTPAHCTBEHHOE https://m.edsoco.ru/68bbccdc
CTPOEHHE MOJIeKYJI,
busnueckue CBOHCTBA
23 XuMHUECKHe CBOMCTBA bubnuoreka LIOK
AIIKMHOB https://m_.edsoo.ru/23493a93
24 KauecTBeHHbIE peakuu Ha bubnuoreka [IOK
TPOHHYIO CBSI3b https://m .edsoo.ru/7b1c48da
25 Crnocobbl monyueHus u bubnnorexa LIOK
NMPHUMEHEHHE AJIKHHOB https://m.edsoo.ru/a6fValea
Pemenne 3anay: pacyéTel mo
26 YPaBHEHUIO xnmgqecxoﬁ RGBT R .
https://m.edsoo.ru/5db8e526
peakimu
CucremaTuzauus u
27 .
obobmenne 3HaHmit Mo TeMe
ApeHbI: TOMOIOTHYECKUH Psifl,
28 obwas opmyna, bubanorexa LIOK

HOMEHKJIaTypa. DJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE

https://m.edsoo.ru/a92a7094




CTpOEeHHEe MOJIeKy 1 OeH301a 1
TONyOJ1a, UX (pusuyeckie
CBOIICTBa

XHUMHYECKHE CBONCTBA

bubnuoreka LJOK

29 ApPEHOB: PEAKLIMH 3aMelIeHHA https://m.edsoo.ru/ad4alacd
XHUMHUECKHE CBOMCTBA

30 apeHoOB: peaKLHn bubanoreka LJOK
NPUCOEIUHEHHS, OKUCIIEHHE https://m.edsoo.ru/ad44alacd
romonoros OeHzona

31 Oco0eHHOCTH XUMHUYECKUX bubamoreka [OK
CBOMCTB CTUpOJA https://m edsoo.ru/d5018a54
Perenne pacy€THbIx 3a1a4 Ha

1 onpeneseHne MOJIEKYJISIPHOM bubnnoreka LIOK
(bopMyJIbl OPraHUIecKOro https://m edsoo.ru/53461a2¢
BEIIECTBA

13 CrocoObl monyueHus 1 bubnunoreka [HOK
NPUMEHEHHE apeHOB https://m edsoo.ru/6f717d09
I'eneTuyeckas CBA3bL MEKAY

34 Pa3IHYHBIMU KJIACCAMU
yTIIEBOOPOIOB
PacuéTel no ypaBHEHUsIM

15 XUMHYECKUX PEaKLIHii.
CucreMaTHsaLus u
00o0LieHne 3HaHUi Mo TeMe

36 ITpupoausiii ras. [lonyTHeie
He(TaHbIC ra3bl

37 KaMeHHbIH yrojib U POy KThl Bubnmnoreka LIOK

ero nepepaboTku

https://m.edsoo.ru/69b3398b




38

HedTb 1 cniocoOs! eé
nepepaborku. [Ipumenenne
NpoayKTOB nepepaboTku
HedrH

bubnuoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'enernyeckas CBsi3b MEXKAY
Pa3IMYHBIME KJIACCAMHU
YIJIEBOLOPOIOB

40

41

["anorenonpousBogHbIe
YTAEBOOPOAOB. 3JNEKTPOHHOE
CTPOEHHE; peaKL1H
3aMeIIeHNs rajoreHa

[eficTBue mwenoueii Ha
raJOreHMPOU3BO/THBIE.
B3anmonercreue
JUTAJIONEHAJIKAHOB C MAarHUEM
M LIUHKOM

butnuoreka [IOK
https://m.edsoo.ru/82b4d759

42

Cucremaruzanus u
00o01enne 3HaHui 1o
pazzeny "Yriaesonopons!"

Bubnuorexka [JOK
https://m.edsoo.ru/20e 8922

43

KourposbHas paboTa o teme
"Vranesonopozbt”

bubmmoreka [1OK
https://m.edsoo.ru/95¢9¢298

44

[IpenenbHble OIHOATOMHBIE
CIIUPTBL TOMOJIOTHYECK Ut
psn, obmas Gopmyna,
CTPOEHUE MOJIeKY I,
H30Mepusi, HOMEHKIATYPa,
knaccudpukaius, pusnueckne
CBOICTBa

bubaunorexka [JOK
https://m.edsoo.ru/df04c5cd




XHMHUYECKHE CBOHCTBA

45 npeaeabHbIX OJHOATOMHBIX A A
pea A https://m .edsoo.ru/26ee34fe
CIHUPTOB
CrnocoObl mony4YeHus U
46 n umeuennen: HOATOMHBIX Sintumoress TIUK
P & https://m.edsoo.ru/484 100000000000
CIIHPTOB
TTpocThbie 3dupsi:

47 HOMEHKJIaTypa U H30Mepus, Bubnnorexa IOK
ocobeHHoCcTH PU3UIECKUX https://m edsoo.ru/c2c788b2
XHMHYECKUX CBOWCTB
MHOroaroMHbi€ CrlMpPThI:

43 STUJICHTIIUKOJIb U TIULIEPUH, Bubnmoreka IIOK
ux pU3HYECKHe H XMMHYECKHE https://m edsoo.ru/ee4d84aa
CBOICTBA
Cnocobbl monyyeHus 1

49 NPUMEHEHHE ::HOI‘O&TOMHle Bucanoress [IOK

P https://m.edsoo.ru/d12e567d
CIIHPTOB
DeHON: CTPOSHHE MOJIEKY JIbl,

50 (I)MBHHCC(::C CBOIiCTBA N Bubmagresa LIUK

’ ' ' https://m.edsoo.ru/2¢ce 72618
Tokcu4yHocTs (heHona

51 XHMHYECKHEe CBOHCTBA bubauoreka LIOK
dbeHona https://m.edsoo.ru/037ca59

57 CrnocoObl nony4eHns 1 bubnmoreka LIOK
npumeHeHue genona https://m.edsoo.ru/c77ddf4dc
IMpakTuueckas padora Ne 2.

53 Peexue bubtmoreka [IOK

IKCTIEPUMEHTANIbHBIX 3a/1a4
no Teme "CrupTsl U peHosbr"

https://m.cdsoo.ru/fd0ced09




Cucrematruzanus u

Bubaunoreka LIOK

54
obobueHne 3HaHuil 1o Teme https://m.cdsoo.ru/1810cb9b
AbAeruabl U KETOHBI:
3MEKTPOHHOE CTPOCHHE
55 KapOOHMJILHOM TPy TITIbI, bubnnoreka [IOK
) rOMOJIOT'MYECKHE PSLbI, https://m.edsoo.ru/b139beaa
oOuiast popmy.ia, H3OMEPHS U
HOMEHKJaTypa
Anpaeruabl H KETOHBI!
56 ¢bu3nueckre CBONCTBA,; A
’ https://m.edsoo.ru/c887425¢
peakIMu NPUCOETHHEHHUS
Peakuuu OKHC/IEHHS U
57 KA4EeCTBEHHBIE PEAKIIHHA g . e
P https://m.edsoo.ru/a393baa9
allbJIErH10B U KETOHOB
58 Crniocobr1 monyueHus Bubnnorexa LIOK
aNbJeru/10B U KETOHOB https://m.edsoo.ru/520d 1¢51
ONHOOCHOBHBIE NPe/IeNIbHbIE
59 KapOOHOBBIE KHCJIOTHI, bubnuoreka LJOK
0COOEHHOCTH CTPOEHHUS MX https://m .edsoo.ru/fecObl 13
MOJIEKY JI
H30oMepust 1 HOMEHKJIaTypa
60 Ka 60:08]:[)( KUCJIOT. H)T(yp Eubmiorexa TIOK
P e https://m .edsoo.ru/700cc87b
¢du3nueckue cBoiicTea
XHMHUUYECKHE CBOICTBA
61 NpeaeJbHbIX OJHOOCHOBHBIX Bnbmorexa TIOK
P https://m.edsoo.ru/40c6ec0e9
KapOOHOBBIX KHCIIOT
62 OcobeHHOCTH CBOIMCTB bubaumoreka [IOK

MYpaBbHHON KHCJIOTBL.

https://m.edsoo.ru/bb31be71




Muoroofpasue kapOOHOBBIX
KUCJIOT

OcoOeHHOCTH CBOICTB:
HETPeIeTbHbIX U
apoMaTH4YeCKHX KapOOHOBBIX,

Bubnuorexa [IOK

63 UKapOOHOBBIX,
P https://m.edsoo.ru/83a08773
I'MAPOKCHKAPOOHOBBIX
kucaor. Ilpencrasutenn
BBICLIMX KAPOOHOBBIX KHCJIOT
64 [TonsiTe 0 MPOU3BOAHBIX Bubanoreka LIOK
KapOOHOBBIX KMCIOT https://m_.edsoo.ru/0d 162d9d
CrniocoOb! nostyueHus 1
65 n HmeHeHuenZa OOHOBBIX i
P P https://m .edsoo.ru/7¢c065¢9d
KUCJIOT
Crnosxnbie 3pupsI:
rOMOJIOTHYECKHI psifl, o0Last Bbubaunorexa LIOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 du3nyeckrue U XUMHYECKHE bubtnmmoreka LIOK
cBoiicTBa 3pupos https://m.edsoo.ru/ad6b94b2
Peluenne pacyérHbIX 3a1ay:
10 YPaBHEHUIO) XMMHYECKOM
68 peaxkLuy, Ha onpezaeseHue
MOJIEKY IIPHOH GOPMYTBI
OpPraHU4ecKoro BeLecTBa
ITpaxtuueckas padora Ne 3.
P P bubnnoreka LIOK
69 Pewenue

SKCNEPUMEHTAIIbHBIX 3a1a4

https://m.edso0.ru/486671fb




no teme "KapboHosbie
kucaotel, CroxHble d3pupb"

JKupei: ctpoenue,

70 busnuecKre U XHMHYECKHE Bomioneka LIOK
b https://m edsoo.ru/al9c5b98
CBO#CTBA (THAPOIN3)
OcobeHHOCTH CBOHCTB
7 AKHPOB, COAEPIKALLUX OCTATKH bubnmoreka LIOK
HEIpenesIbHbIX KHPHBIX https://m.edsoo.ru/b0331922
kucaoT. XKupel B npupone
MbLia Kak COJIM BBICIIMX
KapOOHOBBIX KMCIIOT, HX
72 Molzomee neiicrsue. [lonstue Rtymerens LUk
https://m.edsoo.ru/3c566565
O CHHTETHYECKHX MOOLIHUX
cpenctax (CMC)
I'enernueckas cBs3b
7 YIJI€BOIOPOIOB H Bubmuoreka LIOK
KHCJIOPOACOAEPKALIMX https://m.eds00.ru/56790c96
OpPraHU4eCKHX BELIECTB
74 Pacuérsi no ypaBHerlﬂM
XUMHYECKUX PeaKLmii
75 CucreMaTH3alus 1 bubtmoreka LIOK
00o0LieHne 3HaHUii 10 TeMe https://m edsoo . ru/f8caf2e
OO0uias xapakTepucTHKa
76 yLAE€BOAOB U Kiaccupukauus Bubnuoreka IHOK

yIJ1€BOOB (MOHO-, M- U
NOJINCAXapHUbl)

https://m.edsoo.ru/7a9693al




MoHocaxapu/bl: (pU3HUECKHe

bubnuoreka [JOK

& R https://m.edsoo.ru/b4bdda2d
npupone
IIpymenenne rmoKo3sl, eé

78 3HA4YEHUE B bubmmoreka [1OK
JKU3HENIESTEIbHOCTH https://m.edsoo.ru/5¢61122d
opraHusma
Hucaxapuubl: caxaposa,

79 MajbTO3a U JIaKTO3a. bubnmnoreka [JOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384e7
NPUMEHEHHE TUCAXAPHUIOB
[Tonucaxapuabl: CTpoeHHE

20 MaKpOMOINeKy 1, pu3HdecKHe Bubnuorexa LHOK
H XMMH4YECKHe CBOHMCTBA, https://m.edsoo.ru/72a04508
NPUMEHEHHE

81 IToHsiTHe 00 HCKYCCTBEHHBIX Bubmmorexa IIOK
BOJIOKHAx https://m.eds00.ru/6216¢766
PelneHue pacueTHbIX 33/1a4 Ha

82 OnpeaesieHHe 101 BbIX0a bubtnmnoreka LIOK
NPOAYKTa PEaKLuy OT https://m.edsoo.ru/7fde4 7ef
TEOPETHYECKH BO3MOIKHOIO
Cucrematuzauus u

83 o0obuenue 3HaHuit 1Mo Batmesn DK

https://m cdsoo.ru/08d4364c
sy |
'I'<OH'TpO.IleaH pabora no Teme BuGmiorexa LIOK
84 Kucnoponconep:kauue

OpraHu4YecKHe CoeJUHeHUs"

https://m.edsoo.ru/42¢6678¢




AMUHBL: KIacCH(pUKALHS,
CTPOEHUE MOJIeKYJ1, 001ast

85 dhopmyia, H30MepHsi Batimovess LK
MY IR, PH, https://m.edsoo.ru/efaZe6ca
HOMEHKJaTypa v (pusnyeckue
CBOICTBA
26 XuMHUYECKHE CBOMCTBA bubnunoreka [TOK
anmdaTHIeCcKux aMHHOB https://m .edsoo.ru/1bc3cf80
AHHUIUH: CTPOGHHE aHWJIHHA,
87 0COOEHHOCTH XMMHYECKHX Bubmaorexa IOK
. https://m .edsoo.ru/39¢d2 1f1
CBOMHCTB aHHJIHHA
CrniocoObl MoJIy4EeHHS U
88 n nmenenueﬁn@am%cmx Bmorens, TIOK
P https://m.edsoo.ru/cal 38763
AMHHOB
AMUHOKUCJIOTHI:
HOMEHKIIATYPa U H30MEPHSI,
89 (busuqemc:}elisoﬁcrsa ’ Ebmarers VK
’ https://m.edsoo.ru/d1773¢80
OTnenbHble IPEACTABUTENH O
AMHHOKHCJIOT
XUMHUUYECKHE CBOICTBA
aMHHOKHMCIIOT, X
90 OHOJIOrHYECKOE 3HAUYEHHE Bnomionexs HOK
https://m.edsoo.ru/77df705a
aMuHOKHCHOT. CHHTE3 B
TUAPOJINA3 NENTHOB
Benkn kak npupoaHbie
91 MOJIUMEPHI; . KTYDbI Brbmmreea TOK
PRGCIPYETYP https:/m.edsoo.ru/429¢9899
OenkoB
0 XuMHUECKHe CBOICTBA Bbubanoreka IJOK

OenkoB

https://m.edsoo.ru/6237306d




AszoTconep:kauie
reTepoOLIHKJINYECKUE

BuGnnorexa IIOK
93 coenuHeHus. HyknenHosbie - y
https://m.edsoo.ru/521d 1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouonoruueckas posib
ITpakTuueckas pabora Ne 4.
Pewmenue
Bubnnoreka [HOK
94 IKCTIEPUMEHTAJIbHBIX 337124 B
R it ERTES https://m.edsoo.ru/8e3c02d1
no Teme
OpraHHYecKHe COeTMHEHNS"
ITpaxTnueckas padora Ne §.
Pemenne
Bubanorexa LIOK
95 SKCIIEPUMEHTANBHBIX 33/1a4 o
10 Tene "PacIOsHABAHIE https://m edsoo.ru/bde3fdf6
OpPraHUYECKHUX COSUHEHUI"
KonrpoabHas padora no teme
bubmuorexa LIOK
96 "A3zoTconeprkaime 1t &
A — https://m_.edsoo.ru/ce561bc7
OCHOBHBIE TOHSATHS XUMHH
BBICOKOMOJIEKY IAPHBIX
- bubnnoreka IIOK
97 COENMHEHHI U METO/bI UX {ubterstlnnend 1 /7a263cbd
ps://m.edsoo.ru/7aa63e
CUHTE3a —TOJIMMEPH3aLIHs H
NOJMKOHACHCALHS
08 ITnacTmacebl. YTunuzamus u bubnuoreka LIOK
nepepaboTka niacTuka https://m.edsoo.ru/82242¢0f
DnacTOMepbl: HATypaabHBbIil
Bubnuorexa IOK
99 CHHTETHYECKHE KayUyKH. .

Pesnna

https://m.edsoo.ru/246103ec




100

BonokHa: HaTypasbHbIe,
MCKYCCTBEHHBIE,
cunrerndeckue. [Tonumepsl
CMELHAIbHOTO Ha3HAYeHUS

bubnuoreka LIOK
https://m.edsoo.ru/5963a601

101

IMpaxTuyeckas padora Ne 6.
Pewnenne
JKCIEPUMEHTAJIbHBIX 3a1a4
no Teme "Pacno3HaBaHue
MJIaCTMAacC W BOJIOKOH"

bubmmoreka [IOK
https://m.¢ Tu/3acbd77

102

Obobwwenne u
CHCTeMAaTH3alUs H3Y4YEeHHOTO
Marepuana rno Teme
"BbICOKOMOJIEKY JIiPHBIE
coenuHeHus"

bubtnunoreka ITOK
https://m.edsoo.ru/6a22ble8

OBILIEE KOJIMYECTBO YACOB
[10 TIPOTPAMME

102

(98]




11 KJIACC

No
n/n

Tema ypoka

KounuecTBo yacos

Kounrpoububie

Bcero
padoThi

IIpakTHyeckue
padoTei

Hara
H3Y4eHHUst

DJIeKTPOHHbIE
uH(pposBwIe
o0pa3oBareibHbIE

pecypcbi

Atom. CocTaB aTOMHBIX siep.
XuMuieckui snement. U3otonsl

butnuoreka [JOK
https://m.edsoo.ru/59c1 12¢e

Crpoenue 2neKTpoHHbIX 000104eK

butanoreka [IOK

00pa3zyeMbIX HMH MPOCTHIX H

2 1
aTOMOB, KBAHTOBbIE YHCIIA https://m.edsoo.ru/b4d9Offfa
3 Knaccnduxaums XuMHIECKHX 1 bubnunotexa LIOK
9JIEMEHTOB (8-, p-, d-, f-371eMeHTBI) https://m_.edsoo.ru/61294af9
4 Pacnpenenenue s1eKTPOHOB 110 | bubnuoreka LIOK
aTOMHBIM OpOUTaJIsAM https://m.edsoo.ru/f5{750f¢
DIEeKTPOHHbIE KOHPUTYpaLUn
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 Broumorcea LIOK
o A https://m.cdsoo.ru/8149¢846
BO30YKAEHHOM COCTOSTHHH
6 DneKTpOHHbIE KOH(PUIYPALMH HOHOB. | buGnuoreka [IOK
DIeKTPOOTPHLATEILHOCTD https://m.edsoo.ru/a0764b24
ITepnoauyecknii 3aK0H U
ITepuonudeckas cucrema
7 xufmqecxnx snemenToB 1. U 1 i
- . https://m.edsoo.ru/16957¢01
MeHieneesa, CBsi3b C COBPEMEHHOIA
TEOPHEI CTPOEHUS aTOMOB
3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB P
bubnuoreka [IOK
8 XUMHYECKHX 3JIEMEHTOB U 1

https://m edsoo.ru/f8468927




CIIOKHBIX BELIECTB MO Ipyrnnam H
nepuosaam

CucremMatusauus U o0o0IeHHe

Bubnuoreka 1TOK

pacTBOpOB

9 . ;
3HAHWH MO TEME https://m.cdsoo.ru/8fad2942
Bubl XUMHYECKOH CBSI3H.
Mexanu3mbl 06pa3oBaHus
10 KOBaJIEHTHOH cBsi3u. BopopoaHas e
' P https://m.edsoo.ru/5a8072af
cBsA3b. MeKMOJIeKy IsipHbIe
B3aMMOJAEHCTBHUSA
BajieHTHOCTB 1 BaJIEHTHbBIE
1 BO3MOZKHOCTH aTroMOB. CBsizb butnuoreka IIOK
9JIEKTPOHHOMN CTPYKTYPbl MOJIEKYJI C https://m.edsoo.ru/3d2¢ca093
UX F€OMETPHYECKHM CTPOSHHEM
[IpencraBnenust 0 KOMITJIEKCHBIX
12 COpeIlHHeHHﬂX' COCTaB U butniaress IOk
’ https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BelecTBa MOJIEKYJISIPHOTO U
13 HEMOJIEKY JISPHOTO cTpoeHus. Turbl budmuorexa LIOK
KPHUCTAJJIHYECKHX PELIETOK H https://m.edsoo.ru/e167635b
CBOMCTBA BELIECTB
TToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
14 [IpencraBnenune opxonnounﬂblx e
https://m edsoo.ru/da2¢70e4
pacTBopax
HcTuHHBIE pacTBOPbI: HACBILIIEHHBIE
15 1 HeHaCblLUZHHble ppachopuMOCTb Brtumaresa TICQK
g ' https://m_.cdsoo.ru/e9ccdd8d
Kpucrannoruapars!
16 CnocoObl BeIpaXkeHHs KOHLIEHTPALUN bubnuoreka [{OK

https://m.edsoo.ru/328e653a




PerieHue 3a71a4 ¢ UCIOJIB30BAHHEM
MOHATHI "MaccoBasi J10J1s1

bubnuoreka LHOK

17 pacTBOPEHHOIO BeLleCcTBa", https://m.edsoo.ru/785¢0ab4
"MoJsipHast KOHUeHTpaLus"

18 Knaccupukaums 1 HOMEHKIaTypa bubmuoreka LIOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bfY¢108d

19 Cucremarusaums 1 o0o0LeHHe bubmuoreka [JOK
3HaHUI 110 TEME https://m.edsoo.ru/8d2c6a3a
KourponbHas paboTa rno TeMam
"Ctpoenue aroma. [lepuoanueckuii

20 3akoH M [lepnoauyeckas cucrema bubnuoreka [IOK
XUMH4ecKux 3nementos [, U. https://m.edsoo.ru/70a60aa4
Menneneera", "CTpoeHue BemecTsa.
Muoroo0pasue BeliecTs"”
Knaccuduxaums xumMmuyeckux
peakLuii B HEOPraHH4ECKOH H

21 OpraHUYECKOl XUMUH. 3aKOH Bbubnuoreka 1{JOK
COXPAaHEHHs MacChl BELUECTB;, 3aKOH https://m.edsoo.ru/6335cdd2
COXpPaHEeHWsI U TIPeBPaLLEHNs] SHePTUU
MPH XMMHYECKHX PEaKIMsIX
Tennosbie 3 PeKTbl XUMHYECKUX

22 peaxkiuii. Tec;b;(ltoxnmmecxne Brommoresa LICH

https://m.edsoo.ru/d 1db86da

ypaBHEHHS
Berincaenus no ypaBHEHHAM

23 XHUMHYECKHX peaz::}m " Bupmeneea LIOK

https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKUM YPABHEHUSIM
CxopocTb XMMHYECKOH peakuuu, eé

24 3aBUCUMOCTb OT Pa3IUYHbIX

(axropos. Karanus u karajiusaTopbi




I'omoreHHbIe U reTeporeHHbIe

25
peakLuu
ITpakTuueckas padora Ne 1 no Teme
26 "l;)nusnme pasmp;qﬂbrx (axkTopoB Ha BuGaerexa LUK
., : https://m.edsoo.ru/1facaldl
CKOPOCTb XMMHYECKO#H peaKimuu
7 O6paTtumbie n HeOOpaTHMBbIE bubnunorexa LIOK
peakuuu. XMMHYECKOE paBHOBECHE https://m.edsoo.ru/30952{9b
IMpakTudeckas padora Ne 2 no teme
)8 "BausiHue pasanyHbIX (akTopoB Ha budnuoreka 1{TOK
MOJIOKEHUE XUMHYECKOI0 https://m.edsoo.ru/3bf34¢17
paBHOBecHs"
DNEKTPONMTHYECKAS AMCCOLHALIHS.
29 Clinilile 1 ciadbie dIEKTPOJIMTHI hagmoresa LIOK
P : https://m_.edsoo.ru/5f766bdf
CreneHb AMCCOLMALIAN
Honnoe npoussenenue soasl. Cpena
30 BOIHBIX p:cmopOB BOﬂOpOI[Hbg/'I b ek e
’ https://m .eds00.ru/3966ca89
nokasarens (pH) pactsopa
I'maponus coneit. Peakuun,
31 I O'Sexaiomue B pacTBOpax Bugmaoreea TIOK
p pacrEap https://m .eds00.ru/09d5a%bd
3J€KTPOJIUTOB
IIpakTuueckas padora Ne 3 no Teme
32 ")I()HMI/I‘{GCKI/IC peaxmm B pacTBOpax baGumoresa LICOK
"p p P https://m.edsoo.ru/2e3daeb0
JIEKTPOJIUTOB
OKHCNIUTETbHO-BOCCTAHOBHUTEIbHBIE
33 eakLK. BaxkHeHne OKUCIHTEH U BaaeE TOK
D -
P https://m.edso0o0.r/56226060
BOCCTAHOBHUTEH
34 MeTox 37IEKTPOHHOTO (3JIEKTOHHO- bubnnorexa LIOK

HOHHOT0) DanaHca

https://m.edsoo.ru/fb69 1387




DeKTPOJIU3 PaCTBOPOB M PACIUIABOB

Bubnuoreka LIOK

35
BELIECTB https://m.cdsoo.1u/93tb97d2

36 Pemienue 3a/1a4 pa3iH4HbIX TUIIOB Butnutorexs TIOK

D>

P https://m.edsoo.ru/5a859d 16

37 Pewenue 3ana4 pasiuyHbIX TUIIOB b o IIHE

P https://m edsoo ru/5afa265d
Cucrematusauus u o0oOLeHue
- 5 bubaunoreka IJOK
38 3HAHUH 1O TeMe "XuMHUYeCKne i
Z https://m.cdsoo.ru/c161¢b83
peakuuu

19 Kourponbhas pabora no reme bubnuoreka [IOK

o "Xumuueckue peakuun” https://m .edsoo.ru/a8a0a930
IlonoxeHne HEMETANIOB B
[Tepnoaguueckoii cucreme

40 XuMHdeckux snemeHToB . Y. Bubnuoreka IIOK
MeHnzeneesa 1 0COOEHHOCTH https://m edsoo.ru/8ca2dcad
CTPOEHHUS UX aTOMOB. Du3HyecKie
CBOHCTBA HEMETAJLIOB
Annorponus HeMeTanoB (Ha

41 m n:;rap e Kuciopoaa, cepbl, hochopa i

PHMEp POAa, CEREL, P https://m edsoo.ru/ef92¢91c
u yriepoa)

47 Boznopoa: nonyuyenue, pusnyeckue u bubtnuoreka 1IOK
XMMHYECKHe cBolicTBa. [ napuasl https://m.edsoo.ru/0aa8f613
I"anoreHsl; HAXOKAEHHE B IPHPOIE,

43 CrocoObl MoJyYeHns (bnsuqr:acine H btimesa. LIGE

i https://m edsoo ru/4e223795
XUMHYECKHE CBONCTBA
I'anorenosonoponpl. Baxueiiume _
Budmuoreka 1JOK
44 KMCIIOPOACOAepIKALIHE COeAMHEHHS

rajoreHos

https://m.edsoo.ru/6b3255¢6




JlabopaTopHble H MPOMBILIJIEHHbIE
CnocoObI MOJy4YEHHs! FaJIONeHOB,

bubnuoreka LHOK

45
[IpumeHeHue rajJloreHoB H X https://m.edso0.ru/697 laca4
COeMHEeHUH
IMpakTuueckas pabora Ne 4. Pemenue
46 3Kr;nepumeman}lumx 3aja4 1o Teme i
\ " https://m.edsoo.ru/8b26fecd
["anorexsr
Kucnopon: naboparopHsie u
IPOMBILIIEHHBIE CITOCOOBI
47 nzn qeHus, PU3HUECKHEe U brgnesd. IO
y ’ . https://m.edsoo.ru/c8abc36a
XHUMHAUYECKHe cBocTBa. O30H.
IIpumMenenne kucnopoaa u 030Ha
Bubdnuoreka 110K
48 Oxcuae! 1 NEPOKCHABI )
P https://m.eds00.ru/5¢88 16a0
49 Pelenue 3amay pa3auyHbIX TUIOB L
p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOkKIEHHE B NPHPOLIE,
50 CH(E)COﬁbI MOJTy YEeHH s (bpn;:mecxne H brcameresa LUK
Y e https://m edsoo.ru/46afac16
XHUMHYECKHE CBOHCTBA
Butnuoreka LIOK
51 Ceposonopon, cyibhuasl
POBOEOPOR, CY IR https://m edsoo.ru/7c875999
Kucnopoaconepixaime coemHeHms _
52 cepbl. OcoOeHHOCTU CBOMCTB CepHOI Bnomioeks IOk
phL P https://m edsoo.ru/8cfa2548
KHCJIOTBI
IIpakTudeckas pabora Ne 5. PeweHue
P P Bubdnuoreka ITOK
53 3KCMEPUMEHTAJIbHBIX 3a1a4 Mo TemMe .
5 - 5 https://m_.edsoo.ru/0atb05¢4
Cepa u e€ coenuHeHHA
54 A30T. HaXOXKAEHHE B MPUPOE, bubnuoreka LIOK

criocoOb! nojryuenus:, pusudeckue u

https://m.edsoo.ru/badd2255




XHUMHUUYECKHE CBOICTBA. AMMMAK,
HUTPU/LbI

Kucnoponconepxcamue COCHAHHCHHA

Bbubnunoteka IIOK

55 azora. OcoODEHHOCTH CBOMCTB ~
= https://m.edsoo.ru/e2963afe
a30THOH KHCJIOTBI

56 IIpumenenne azora u ero bubnmnorexa LIOK
COeIMHEeHUI. A30THbIE y100peHH s https://m.edsoo.ru/129f5059
Dochop: HAXOKAEHUE B TPUPOSE,

57 crocoObl NoJy4deHus, pusnyeckue v bubtnuoreka 1IOK
xumuueckue ceoiictea. Pochunbt u https://m.edsoo.ru/9a6b43ec
dochun
Oxcuasl bhocdopa,

58 docho c((l))ned)m:mue kucsorsl. Conu bucnugrers LIOK

D i ; ' https://m edsoo.ru/c7a2d429
pocopHoii KuCHOTEI

59 IMpumenenne pocdopa u ero bubauoreka LIOK
coenunenuii. Pochopueie yaodpenus https://m.edsoo.ru/a2 18070a
IpakTuyeckas padora Ne 6. Pemenue

60 axpcne nmemaniﬂbrx 3amad mo TemMe Butcrexa LIOK
= P ; https.//m.edsoo.ru/8175ac3f

A3oT 1 pochop 1 UX coenuHEeHUs
Vraepoa: HaXOXKAEHHE B PUPOAE,

61 AJIOTPONHBIE MOAU(UKALINY, bubnuorexa LIOK
¢bu3MyecKre 1 XMMHYECKHE CBOICTBA, https://m edsoo.ru/1eb19fYe
NMpHUMEHEeHHe
Oxcun yrnepona(ll), okeu

62 rie oya(l\?) ] r(on)bnaa x}:cnorra 7 A
ki https://m edsoo.ru/dba58adf
e€ conn

63 Penienue 3aa4 pa3nuyuHbIX THITOB Babamarexd LIOK

https://m.edso00.ru/6029b609




Kpemuuii: HaxoxneHue B npupoze,

bubnuoreka 1JOK

64 crnocoob! nonyqetmx, duznyeckue 1 hitps://m._cdsoo.ru/143558ab
XHUMHYECKHE CBOICTBA

65 Oxcun kpemuus(IV), kpemuuesas bubnuorexa LIOK
KHUCOTA, CHITHKATBI https://m.edsoo.ru/3170e7bl
ITpumeneHne kpeMHUs 1 €ro bubnunoreka [JOK

66 coenunenuii. Creko, ero https://m .edsoo.ru/393cdac(
MOJIy4€HHE, BUIbI CTEKJIa https://m.edsoo.ru/5823cefb

67 Pewienue 3aaa4 pa3anyHbIX THIIOB Hbnucaera TG

https://m_.edsoo.ru/b624£801

68 Cucrematusauus u 00001menne Bubnuoreka LIOK
3HaHuii o reme "Hemerasist" https://m_ edsoo.ru/6e864db5

69 KonrposbHas pabora no reme bubnuoreka ITOK
"Hemeramunbr" https://m.edsoo.ru/d0484¢76

70 AHaJu3 pe3yibTaTOB KOHTPOIBHOM bubnnorexa LIOK
paboThI, KOPPEKLIHS OIIHOOK https://m.eds00.ru/2b7¢9510
[Tonoxenwne MeTasios B
Ilepronuyeckoii cucteme

7 XHMHYECKHX AJIEMEHTOB. bubnuoreka 11OK
Ocobennoctu cTpoeHus https://m.edsoo.ru/9839¢16¢
3NEKTPOHHBIX 000I04EK aTOMOB
MeTallIoB
OO0umue pusuyeckue cBoiicTea

72 Mefrl:nnod;. [Tpumenenne meramioB B bubanorexa LIOK

https://m.edsoo.ru/5 1dac9d3

OBITY U TEXHHKE

73 Crmunassel merajuios. Kopposust Bubnuoreka [IOK

METAJIOB

https://m.edsoo.ru/42b872¢3




bubnuoreka [IOK

74 Pemenue 3ana4 pa3snuyHbIX THIOB httos://m_edsoo.ru/e3de37b6
DNEeKTPOXUMHUYECKHIT psill

75 Han;:zcemm Meranno: Obuue BuGumoresa Ik

https://m.edsoo.ru/94eb377a
CrocoOB! MOJyYeHHs MeTaJLIOB
O0wmas xapakTepucTHKa MeTaioB
IA-rpynnsi [leproanyeckoii cHcTeMbI

76 XMMHUYECKHX 3neMeHToB. Harpuii u bubmuoreka 1IOK
KaJmi: nony4venue, Gusndeckue u https://m. ru/e12¢26b3
XHMMHYECKHE CBOICTBA, IPUMEHEHHE
NPOCTBHIX BEIUECTB U MX COCAMHEHHI
OO0was xapakTepucTHKa METaJIOB
ITA-rpynne! Iepuonuueckoit
CUCTE€MbI XHMHYECKHX JJIEMEHTOB.

77 Marumii ¥ KaJabLHi: MONyYeHHe, Bubsmoesa TIGK
(dusnyeckre U XMMHUYECKHE CBOICTBA, hltps./im.edson.ru7eled9c)
NPUMEHEHHE MPOCTHIX BELIECTB U UX
COCMMHEHUI

78 JKEcTkocTh BOABI M CrIOCOOBI €é butaunoreka LIOK
yCTPaHEeHUs https://m.edsoo.ru/c74bfac9
ANIOMUHHMIA: Mony4YeHue, pusnveckue

79 M XMMHYECKHE cs};ﬁcma, ’ BAGIHg T

: https://m.edsoo.ru/0e79b266
NPUMEHEHUE
AmpoTtepHble CBOHCTBA OKCHZA U

80 THAPOKCHA AJTFOMHHHS, bubnuoreka LIOK
IHIPOKCOKOMITIEKCHI AJIFOMUHUS, UX https://m.edsoo.ru/5d12d318
NPUMEHEHNE

81 Pewmenue 3ana4 pa3auyHbIX THIIOB




IMpakTyeckas padbora Ne 7. Pemenue

82 IKCNEPHUMEHTAJIbHbIX 3a/a4 1o TeMe i e
, P ; https://m.edsoo.ru/27adaf43
MerTaunbl riaaBHbIX MOATPYIII
OO0mas xapakTepuCTHKA METAIIOB
%3 nobounbix noarpynn (b-rpymm) bubmuoreka LIOK
[Tepnonuueckoii cucremsl https://m.edsoo.ru/610d7431
XUMHYECKHX 3JIEMEHTOB
®Duznyeckue 1 XUMHUYECKHE CBOICTBA ,_
84 XpOMa U €ro COeANHEHUH, uX Db m i LU
: https://m edsoo.ru/991 1bef3
NpHMEeHeHUe
BaskHeiilune coeqHeHHst MapraHiua.
85 [lepmanranar xanus, ero bamxepresa. LUK
i https://m.edso00.ru/039d69¢8
OKHMCITUTENbHBIE CBONCTBA
dusnueckue 1 XMMHUYECKHE CBOMCTBA
86 JKeNesa U ero COeIHHEeHUH. Butnuorexa LIOK
ITonyuenue u NnpUMEHEHHE CIUIaBOB https://m.edsoo.ru/1b7{8741
Kenesa
DusnyeckHe 1 XMMUYECKHE CBOIMCTBRA
87 MeIU U €€ COEIUHEHHI, NX A
’ https://m.edsoo.ru/2bc0f954
NPUMEHEHHE
Du3HyecKue 1 XHMHYECKHE CBOICTBA
28 LIMHKA U €ro COeAHHEHUH, UX bubnuoreka [JOK
npuMeHeHue. ['uIpoKCoKoOMIIIeKChI https://m.edsoo.ru/b1f2beal
LIMHKA
IIpakTuueckas padora Ne 8. Pewuenue =
Bubnuoreka LIOK
89 JKCIMEPUMEHTAJIbHBIX 3a71a4 110 TeMe .
X " https://m.cdsoo.ru/abe352¢a
MeTauibl NOOOYHBIX MOATPY I
Bbubmoreka ITOK
90 Pewenue 3ana4 pa3iu4HbIX TUIIOB

https://m.edsoo.ru/a8b83d83




O0001eHHe U CHCTEeMAaTH3aL[Hs

bubnuoreka [IOK

91 zisyquHor'(') MaTepuasa rno reme https://m.edsoo.ru/e91fe975
MeTannbt

9 KonTponbhas pabota no teme bubnuorexa LIOK
"Metannbr" https://m.edsoo.ru/83f63ea3

93 AHanu3 pe3ynbTaTOB KOHTPOJIBHOI bubnmnorexa LIOK
paboTbl, KOppeKLHs OLHOOK https://m_.edsoo.ru/9ebff2fd
Ponb xumun B o0ecniedeHnu

94 YCTONYMBOIO PasBUTHSA bubtnuoreka 1IOK
yenoseuecTBa. [IoHATHE O HAYUHBIX https://m.edso0.ru/080fc 110
METO/aX MCCIIEI0BAHMS BELLECTB
HayuHble npHHLUMNBI OPraHU3aLHH

95 XHMHYECKOIO MPOU3BOACTBA. Bubnuoreka ITOK
[IpomeiienHsle criocoOb! https://m.edsoo.ru/2e45a44f
NONYyUYEeHHUs] BAKHEHIINX BELIECTB
XHUMHYECKOE 3arpsi3HeHHE ”

96 OKpPY:KalouIei cpebl U ero BefCoreronmen YK

https://m.edsoo.ru/9f1 [bf5 1

MOCNeACTBHS

97 Xumus U 3710pOBbE YeJIOBEKa. bubnunorexa LIOK
JlexapcTBeHHbIe cpencTsa https://m.edso0.ru/a6552721
Xumus numu. Pois xumun B

98 obecrneyeHun MUIIeBOH bGmerea LIOK, -

https://m.edsoo.ru/1f7b5bd2

fezonacHoCTH

99 Kocmernueckne n nappromepHbie bubnuoreka LIOK
cpeacrsa. beitoBas Xxumus https://m edsoo.ru/dad2d5a9
Xnmmva CTPOMTENILCTBE. Bu6anorexa LIOK

100 Banelimme cTpouTenbHbIE H

KOHCTPYKUHOHHbIE MaTEpPHaAJIbl

https://m_.edsoo.r/61¢69003




XHMHS B CEJILCKOM XO351HCTBE.

3HAHWUH MO TEME

101 0 | bubnuoreka I1IOK
PraHUYeCcKHe U MUHEPAJIbHBIE htps//m_edsoo ru/fd39587d
yaoOpeHus
102 Cucrematuzanus u o0o0IeHHEe 1 bubnuoreka LIOK

https://m.edsoo.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10
[MPOTPAMME

102







MPOBEPSEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJLTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJIBHOM
ITPOT'PAMMUBI CPEJTHET'O OBIIET'O OBPA3OBAHUSI

Kon
NMPOBEPSIEMOT0
TpeboBaHUS

IIposepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/ibTATAM
OCBOEHHSI OCHOBHOI 00pa30BaTEIbHOI NPOrPaAMMBbI CPeIHEro
00mero o0pa3oBaHus

1

Brnagenue cucteMol XMMUYECKUX 3HAHUMN, KOTOpask BKJIKOYAECT:

1.1

OCHOBOIIOJIATAIOIINE TIOHATHS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOIIbI,
SNEKTPOHHAsT O0OJOYKa aTroma, s-, p-, d-BIEKTPOHHbIE OpOUTaIU
aTOMOB, OCHOBHO€ U BO30Y KIEHHOE COCTOSIHUE aTOMa, UOH, MOJIEKYJIa,
BAJIEHTHOCTb,  3JEKTPOOTPULIATEIBHOCTb,  CTEMEHb  OKHUCIICHHUS,
XUMHYECKasi CBsI3b (G- U T-CBs3b, KPATHBIC CBS3H), THOPUIU3ALIMS
aTOMHBIX opOWTanel, KPUCTALUTMYECKass PeInETKa, MOJb, MOJSIPHAs
Macca, MOJSIpHBIH 00BEM, MOJNIIpHAs KOHLEHTPALMs, PacTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBbI), KPUCTAJUIOTHAPATHI, YTIEPOIHBIN
ckeneT, (QYHKLMOHAJNbHAS TPYMIA, PaguKal, U30MEpbl, CTPYKTYpHas
dopmyna, uw3omepust  (CTPyKTypHas, reomerpuueckas  (Iuc-,
TPAHCHU30MEPHsi), TOMOJIOTHYECKHI psiA, TOMOJIOTH, YTJIEBOAOPOBI,
KUCJIOPOA- U a30TCOAEPIKALINE COeTUHEHNs], ONOJIOTNYEeCKH aKTUBHbIE
BeIecTBa (YIJIEBOIBL, JKUPHI, OSJKH), MOHOMED, TIOJHMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COCOUHEHMs, KPEKHHI, PH(POPMHUHT,
TUTMBl XUMHYECKHX PEAKIHi (OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIE,
9K30- M SHAOTEPMHUYECKHE, PEaKIUH HOHHOrO OOMeHa, TOMO- H
reTepOreHHble, 00paTUMbIE U HEOOPATUMBIE), PACTBOP, IIEKTPOIIHUTHI,
HE3JIEKTPOJIUTBI,  JJIEKTPOJUTHYECKAass  AMCCOLMALMS,  CTENeHb
IUCCOLMALINY, OKHCJIUTENb, BOCCTAHOBHUTENb, JJIEKTPOJIN3, CKOPOCTH

XUMHUYECKOU PEeAKIINH, XHMHYECKOe PABHOBECHE)

1.2

TCOPUHU U 3aKOHBI (TeOpI/Iﬂ XUMHUYCCKOro CTPOCHUA OPraHUYCCKUX
Bemiects A.M. byTnepoBa, Teopusi 3JIEKTPOTUTHIECKON TUCCOUALINY,
IMepuonuueckuii 3akon [ V1. Menneneena, 3aKOH COXPAHEHUSI MaCChl),
3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN SI3BIK XUMHUHU, MHUPOBO33PCHUCCKUEC
3HaHUA, JICKAIUE B OCHOBE IMMOHUMAaHHA NPUYIUHHOCTU U CUCTEMHOCTHU
XUMHWYECCKUX ﬂBHeHI/IfI, COBPCMEHHBIC TMPCACTABJICHHUA O CTPOCHHUU

BELIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HaJMOJIEKYJIIPHOM YPOBHSX




1.3

NPpEACTABICHUA 0 MEXaHU3Max XUMHUYCCKHX peaKuI/Iﬁ,
TEPMOANHAMUYICCKHX u KHHETHYCCKHUX 3aKOHOMECPHOCTAX nux

MPOTCKAaHUA, O XUMHUYCCKOM PaBHOBCCHUHU, TUCTICPCHBIX CUCTEMAX

1.4

(dakTONOTMYECKHe CBEIEHUS O CBOMCTBAX, COCTaBe, MOJYYEHUH U
0€30MacHOM  UCMOJIB30BAHUHM  BAKHEWININX  HEOPTaHWYECKUX U
OpPTraHMYECKUX BELIECTB B OBITY M TNPAKTHYECKOH IeATEIbHOCTH

YECJIOBCKAa

L5

o0Imue Hay4YHbIe PUHIIUITBI XUMHUYECKOT0 IPOU3BOACTBA (Ha puMepe
IIPOU3BOZICTBA CEPHON KHUCIOTHI, aMMHAKa, METaHONa, MepepadoTKu

HedTH)

ChopMHUpOBAaHHOCTb YMEHHIA BBISIBJISIT:

2.1

XAPAaKTEPHBIC TIPU3HAKW W  B3dUMOCBA3b U3YUYCHHBIX HOHSITI/II‘/'IJ
NPUMEHATE COOTBETCTBYHOILIUEC TIOHATUA MPU OIMUCAHUH CTPOCHUSA U

CBOICTB HEOPTraHUYECKUX U OPTaHUYECKUX BEIECTB U UX IPEBpaLleHUN
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B3aMMOCBSI3b XMMHUYECKUX 3HAHUN C MOHATUSAMHU U NPEACTaBIECHUSIMU
OPYTUX MPEIMETOB AJisi O0Jiee OCO3HAHHOTO MOHUMAaHUS 1 OO bSICHEHHS

CYHUIHOCTHU MATEPHUAJIBLHOIO €AMHCTBA MHUPaA

ChopmMHupOBaHHOCTb YMEHHSI UCTIOJIb30BATh!

3.1

HAaUMMEHOBaHUA XHWMHYCCKUX COGI[I/IHGHI/Iﬁ MECKAYHApOAHOro COr3a
TeOpeTH‘{eCKOfI u HpHKHaHHOfI XUMHUHN W TPUBUAJIBHBIC HAa3BAHUA
BEIICCTB, OTHOCAIUXCA K MHN3YUYCHHBIM KJlaCCaM OPraHU4C€CKHUX U

HEOPraHUYECKUX COCIUHEHUI

3.2

XUMHYECKYI0 CUMBOJIUKY JJISI COCTaBJIEHUsT (POPMYJI HEOPTaHUYECKUX
BEIECTB,  MOJEKYJSIPHBIX W CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPTAHUIECKHUX BEIECTB

CdhopmupoBaHHOCTb YMEHHSI KJTACCU(ULIUPOBATD:

4.1

HEOPraHNM4YECKUEC BEIICCTBA, CAMOCTOATCIIBHO BbI6I/IpaTb OCHOBAaHHsA H

KPUTEPUH JUIS KJIACCH(UKALINHY N3YHYaeMbIX XUMUYECKHX OOBEKTOB
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OpPraHnveCKUEC BEIICCTBA, CaAMOCTOATCIBHO BbI6I/IpaTb OCHOBaHHA U

KPUTEPUH JUIS KJIACCH(PUKALINY N3YYaeMbIX XUMUYECKHX OOBEKTOB
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M0 Pa3UYHBIM MPU3HAKaM (YHUCIYy U COCTAaBY PEArHpyIOIINX BEINECTB,
TerioBoMy  3(pQeKTy peakiyu, W3MEHEHHIO CTENeHeH OKUCITCHHUS

3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaTH3aToPa)

CdhopMupoBaHHOCTE YMEHHS XapaKTEPU30BATh SJIEKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM U BO30YXXIEHHOM COCTOSSHUM) M HOHOB

XUMHYECKUX 3JeMEHTOB 1 — 4 mepuonos llepuognyeckoil CHUCTEMBI




J.. MenpaeneeBa 1 X BaJE€HTHbIE BO3MOKHOCTH, UCIIOJIB3Y sl OHATHS

s-, p-, d-3NEeKTPOHHBIE OPOUTAIIN, SHEPTETUIECKHE YPOBHU

CdopMupoBaHHOCTE YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH COCTUHEHHUN IO

MepuoaM U rpymnnam

ChopMHUPOBAaHHOCTL YMEHHUS COCTABJISITh YPABHEHHS] XUMHUYECKHUX

peakLMii U paCKpbIBATh UX CYLIHOCTD!

7.1

OKHCJIHUTECIIBbHO-BOCCTAHOBHUTECIIbHBIX peaKLII/Iﬁ NnoCcpeaCTBOM

COCTaBJICHHUSA 3JICKTPOHHOT'O OajaHca 3TUX peaKLII/IfI

7.2

YPaBHEHUs PEAKLUUN pa3IMYHbIX THUINOB, IOJHBIE M COKPAIlEHHBIE
ypaBHEHMsI peakuuii HMOHHOrO OOMEHa, YYHTBHIBAasl YCIOBHS, IPH

KOTOPBIX 5THU PEAKINU UAYT A0 KOHIIA
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peakiuii TUAPONN3a, peakiuil KoMIuiekcooOpaszoBaHusi (Ha TpuMepe

THIPOKCOKOMITJIEKCOB [IMHKA U AJTFOMHUHUS )

ChopmMupoBaHHOCTb YMEHHSI TIOATBEPKIAT!

8.1

HAa KOHKPETHBIX NPHUMEpPax XapakTep 3aBUCHUMOCTH PEaKLMOHHOMN
CIIOCOOHOCTH OPraHUYeCKUX COEOUHEHWH OT KpPAaTHOCTH W THIIA
KOBAJICHTHOH CBsI3U (G- W T-CBSI3M), B3aWIMHOIO BJIMSIHHUSI aTOMOB U
IPYIIIT aTOMOB B MOJIEKYJIaX, a TakXke OT OCOOEHHOCTEH peann3anuu

Pa3JIMYIHBIX MEXaHU3MOB IIPOTCKAHUA peaKLII/Iﬁ

8.2

XaPaKTEPHBIE XUMHUYCCKUEC CBOICTBA BCIICCTB COOTBECTCTBYHOIIUMU

SKCINEPUMEHTAMU U 3aMHUCAMH YPABHEHUN XUMHUYECKUX PEAKLIUN

ChopMHUpPOBAaHHOCT YMEHHUSI XapaKTePU30BATh COCTAB U BaKHEUIITHE
CBOWMCTBA BEIIECTB, MPUHAICKAIINX K ONPEACNEHHBIM KjaccaMm |
rpynmnaM COeAWHEeHHH (MPOCThIe BEINEeCTBA, OKCHUIbL, THUAPOKCHUIBI,
COJIH, YTJIEBOAOPOIBI, POCThIe 3(UPBI, CIIUPTHI, PEHOJIBI, ATbACTUIBI,
KETOHBI, KapOOHOBBIE KHCIIOTBI, CIIOKHBIE 3(HPBI, *KUPBI, yTIIEBOBI,

aMHHBI, aMUHOKHUCIIOTBI, OEJIKH)
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ChopMHUpPOBAaHHOCTL YMEHHSI MPOBOAUTH PACUETHI MO XUMHUYECKUM
dbopMyiaM U ypaBHEHUSM XUMHUYECKUX PEAKIUH C UCIOIb30BAaHUEM

(U3NIECKUX BETUUNH:

10.1

Macchl (00BEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKLIUH, €CJIN OJTHO
U3 HCXOOHBIX BEIIECTB JAHO B BHIAE PacTBOpPa C ONpenesNEéHHOM
MacCCOBOH JToJiel paCTBOPEHHOTO BEIIECTBA HITH TAHO B M30BITKE (MMeeT

PUMECH)

10.2

MacCOBON MJIM OOBEMHOMN IOJH, BBIXOAA MPOAYKTA PEAKLIIH

10.3

TeIJIOBOro 3¢ eKra peakiuit




10.4

OOBEMHBIX OTHOLLEHUI Ia30B

10.5

MO HAXOXACHHUIO XUMUYECKON (hOpMY bl BEIIEeCTBA
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Bnanenue cucreMoi 3HaHMI O METOJAax HAYYHOIO MO3HAHUs SIBJICHUN
NPUPONBI, HCIOJIb3yEMBIX B €CTECTBEHHBIX HayKax W yMeHHue
NPUMEHATb 3TU 3HAHUSA MPU SKCIEPUMEHTAJIbHOM HCCIEeI0BaHUU
BEIIECTB U JJIs1 OOBSICHEHUS] XUMUYECKHX SIBJICHUH, MMEIOLITNX MECTO B
NpUpoze, NPaKTUYECKON NesATENbHOCTH 4elOoBeKa U B MOBCEIHEBHOMN

JKHU3HHU
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ChopMUpOBaHHOCTh YMEHUSI MPUMEHSTh (MCIOJB30BATh) 3HAHUS O
COCTaBe WM CBOMCTBAaX BEINECTB ISl SKCIEPHUMEHTAbHON MPOBEPKU
THIIOTE€3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHYECKIX
peakuuii W MPOTHO3UPOBAHUS BO3MOXXHOCTEM HMX OCYLIECTBJIEHUS,
CUCTEMHbIE XUMHYECKIE 3HAHUS JJIsi OOBSICHEHUSI W MPOTHO3UPOBAHUS
SIBJICHU, WMEIOIINX €CTeCTBEHHOHAYYHYIO TPUPONY, IUI TPUHSTHS

IPAMOTHBIX PeIleHHid MPOoOJIeM B CUTYAIHSIX, CBSI3AHHBIX C XUMHEH
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CdopMHPOBaHHOCTh YMEHHUS IJIAHUPOBATH M MPOBOAUTH XUMUYECKHUIT
SKCIEePUMEHT (TIONyueHue M M3yueHHe CBOWCTB HEOPraHUYeCKUX M
OpPraHMYEeCKHUX BELIECTB, KAYECTBEHHbIE PEAKIMH YIJIEBOAOPOIOB
Pa3TUYHBIX KJIACCOB M KHUCIOPOACOAEPIKAIINX OPraHHYECKIX BELIECTB,
pelleHHe  OKCIEePUMEHTAJbHBIX  3a7ad [0  PAClO3HABAHHIO
HEOPraHMYECKUX M OPTaHMYECKUX BEINECTB) C COOJIIOEHHEM MPaBHII
OesomacHoro oOpamieHuss ¢  BeIlecTBAaMH U JJaDOPaTOPHBIM
obopynoBaHueM; GopMyIHpPOBATh LETH UCCIENOBAHS; PEICTABISTD
B pasau4yHON (opMe pe3yabTaThl 3KCIEPUMEHTA, aHATU3UPOBATH U

OLCHUBATb UX JOCTOBCPHOCTDH
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ChopMUpOBaHHOCTH YMEHHSI OCYIIECTBIISATH LIEICHATIPABICHHBIN TTOUCK
XUMUYECKOH HWH(POpMAMM B PA3UYHbIX HMCTOYHUKAX (Hay4yHas |
yueOHO-Hay4uHasl JTUTEePaTypa, CPencTBa MaccoBod HH(popMaunuu, cerb
UnTeprer u apyrue), KPUTHYECKH AHAIM3HPOBATh XHUMHUYECKYHO
uHpopManmio, nepepabaTeiBaTh €€ M HCIIONB30BATH B COOTBETCTBHHU C

MOCTaBJICHHOW y4eOHOI 3amayueit
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CdopmMHupOBaHHOCTL YMEHHSI TPOTHO3UPOBATH, AHAJIU3UPOBATH U
OLICHUBAaTh HMH(OPMAIMIO C TMO3UIMIA SKOJOTHIECKOH Oe30macHOCTH
MIOCJIEICTBUI OBITOBOM M MPOM3BOACTBEHHOW IESITEIBHOCTH HYEIOBEKa,
CBSI3aHHOW C TmiepepabOTKON BeIecTs; CHPOPMHUPOBAHHOCTH YMEHHMH
OCO3HAaBaTb  ONACHOCTb  BO3ACWCTBUSI HA  JKUBbIE  OpraHU3MBbI
OTpeNeNEHHBIX BEIIEeCTB, MOHHUMAs CMBICI IIOKas3aTens IMpeneabHON

I[OHYCTPIMOP'I KOHOCHTPAlUMH, W TMOACHATbL Ha TMpUMEpPax CIIOCOOBI




YMCHBHICHUA UW MNPCAOTBpPALICHHA HWX BpPEOAHOrO BOSI[efICTBPIﬂ Ha

OpraHu3M 4€JIOBCKa




HEPEYEHD DJIEMEHTOB COIEPKAHUA, ITIPOBEPAEMBIX HA EID
1O XUMHNn

Kon

IIposepsiemMblii 3j1IeMeHT COAEPKAHMS

Teopernyeckre OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOZIeIb CTPOEHHs aToMa. Pacnipenenenue
3JIEKTPOHOB TIO JHEPreTHUeCKUM YpoBHsAM. Kiaccudpukaruss XUMHUECKUX
sneMeHToB. OCOOEHHOCTH CTPOSHHS SHEPTETUUECKUX YPOBHEH aTOMOB (s-, p-,
d-3nemenToB). OCHOBHOE W BO30YKIEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAS

KOH(UTYparus aroMa. BaeHTHbIE 3JIEKTPOHBI

1.2

Ileppuognueckas cucrtema xumudeckux onemeHtoB JIM. Menneneesa.
®usuyeckuii cmbica Ilepuoanueckoro 3akona .M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB D3JIEMEHTOB M HMX COEAWHEHHH [0
nepuonaM M TrpymnaM. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB MPOCTBIX

BEIIECCTB, BOOOPOAHBIX COGHHHGHHﬁ, BBICHIUX OKCUAOB U THAPOKCUIOB

1.3

BanentHoCTh. DneKTpOOTpULIATENBHOCTE. CTENeHb OKUCIICHUS

1.4

Bunbr xumudeckoii cBsi3u (KOBaJEHTHAs!, HOHHAS!, METAJUTHUECKAs], BOMOPOIHAS)
U  MeXaHW3Mbl €€ o0pa3oBaHMs. MEXKMOJEKYJSIPHbIE B3aUMOIEHCTBHUS.
BemecrBa  MOJEKYyJSIPHOTO M HEMOJEKYJSPHOrO  CTpoeHus.  Tumel
KPUCTAJJIMYECKUX PpELIETOK. 3aBUCHUMOCTb CBOWMCTBAa BELIECTB OT THIIA

KPUCTAJUIMYECKON PELIETKU
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Xumudeckass  peakiusi.  Kpmaccudukanms — XUMHYECKHMX — peakuuid B

HEOPraHU4YeCKOI U OpraHMYecKON XUMUHU. 3aKOH COXPaHEHHUs] MacChl BELIECTB

1.6

CKkopocTb peakimy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.7

TennoBblie 3 deKThl XUMUYECKUX peakuid. TepMoXuMUYecKre ypaBHEHUs

1.8

OObpatumble peakiun. XUMHUYECKOe paBHOBecHe. DakTOPBI, BIMAIOIIUE HA

cocTossHUe XxuMHu4deckoro pasHosecus. IIpunnun Jle [Hatense

1.9

DnexTponuTtHueckas auccounanusi. CuipHble U cnadble 3nmekTponutel. Cpena
BOJIHBIX PAacTBOPOB BELIECTB: KHCHas, HeWTpaibHas, IuenaodHas. CTeneHb

aucconuauy. Peakiimyu HOHHOTO oOmeHa

1.10

Tupponus coneii. MonHoe npousseneHue Bonbl. Bomoponuslii mokasarens (pH)

pacTBopa

CriocoObl  BRIpa’k€HHsI ~ KOHLEHTPALMM  PacTBOPOB.  MaccoBas  JOJIS
pPacTBOPEHHOIO BeIeCTBA, MOJIApHAasi KOHLeHTpauus. HacklieHHble U

HCHACBIICHHBIC PACTBOPHI, PACTBOPUMOCTD. KpI/ICTaJ'IJ'IOFI/II[paTbI




1.12

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIC peakunu. [loBeneHne BemecTs B cpeaax ¢

pa3HbIM 3HaueHneM pH. Meronsl anekTpoHHOro Oananca

1.13

DJIeKTPONIN3 PACTBOPOB U PACIIJIABOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUH

2.1

Knaccupuxauus HEOPraHUYECKUX COEIMHEHH. Howmenknarypa

HEOPTaHUYCCKUX BEIICCTB
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XUMUYeCKHue CBOMCTBA BaXKHEHINMX METAJUIOB (HATPUH, KaWi, KabIUH,
MarHWi, aJFOMUHUNA, [IHHK, XPOM, KeJie30, Meab) u ux coenuHeHuit. OOiiue

CITIOCOOBI MOJIYYCHUA MECTAJIJIOB
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XUMUYeCKrue CBONCTBA BaXKHEHIIMX HEMETAJUIOB (TalloOr€HOB, Cepbl, a30Ta,
dochopa, yriaepoma U KpeMHHUS) M HX COEAWHEHHWH  (OKCHUIOB,

KHCJIOPOZICONEPIKAIINX KHCIIOT, BOTOPOAHBIX COSIMHEHHH)

2.4

I'eneruyeckas CBsI3b HEOPraHUYCCKUX BCIICCTB, IPUHAAJICKAIIUX K

Pa3JIMYHbIM KjlaCCaM

2.5

#H#Par#### nenTudukanus HeOpraHn4ecKnx coennHeHni. KauectseHHbIe

PE€aKlii Ha HCOPTaHUYCCKUE BECIICCTBA U HOHBI

OCHOBBI OPTraHUYECKON XUMUH

3.1

OcHOBHbIE TIOJOXKEHHMS] TEOPUU XHUMHUYECKOTO CTPOEHHS] OpraHH4YeCKUX
coenunerniit A M. Bytneposa. YrieponHblii CKeNeT OPraHUIECKON MOJIEKY JIbL.
KpaTHOCTh XMMHUYECKOH CBS3H. S- U P-CBA3H. sp3-, sp2-, sp-rHOpHOU3ALIH
opbutaneii aTOMOB yriepoaa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO

cTpoeHust MoJieky. I'omonoru. I'omonornyeckuii psa. Mzomepus u usoMepsl

3.2

ITonsitme o  QyHkumMoHanbHOH  rpymme.  OpHeHTanuoHHbIE 3 EKThI

3aMECTUTENIEN

3.3

[IpencraBnenne o KiIacCUpUKALMM OPraHUYECKHX BemecTB. HoMmeHkmaTypa
OpPTaHUYECKUX COEAMHEHUH (cucTeMaTtudeckas) W TPUBHAJIbHBIC HA3BaHUS

BOXHENIINX MPEACTABUTEINICH KJIACCOB OPTaHUYECKUX BELIECTB

3.4

CBobonHOpaaMKaNbHBIE W HWOHHBIA MeXaHM3Mbl peakuuu. [loHsTHE O

Hykseopune u snextpodue. [Ipasuno MapkosHukosa. [Ipasuio 3afinesa

3.5

Ankanbl. XUMHUYECKHE CBOMCTBA AJIKAHOB: TAJIOTCHUPOBAHUE, TETUAPUPOBAHNUE,
TEPMHUUECKOE PA3JOKEHUE, KPEKUHI, u3oMmepusauusi, ropenue. I[lomyuenue
ankaHoB. Ilukmoanmkanbl. Crenudpuka CBONCTB NHUKJIOATKAHOB C MajbiM

pa3MepOM HHUKIJIA. PeaKLII/II/I NPUCOCOAUHECHUA U PAAUKAJIBHOI'O 3aMCICHUA

3.6

AnkeHbl. XUMHYECKHE CBOICTBA: peaKLIUU MPUCOSTUHEHHS (TaIOr€HUPOBAHHE,
THAPUPOBAHUE, THIPOTraJOreHUPOBAaHUE, TUIPATALMs), TOPEHUS, OKUCICHUS U
nojguMepu3anyy. [IpoMblluieHHBIE W J1a0OPaTOPHBbIE CIIOCOOBI TOJYYEHUS

AJIKCHOB




3.7

Ankaauenpl. XUMHUYECKHE CBOMCTBA allKaJUE€HOB. PEAKLMM IMPUCOCTUHEHUs
(ruppupoBaHHe, raJOreHUPOBAHUE), TOPEeHUs u nojguMmepusanun. Ilomydyenne

AJIKaAUCHOB

3.8

AnkuHbl. XUMHYECKHE CBONWCTBA: PEaKLUU MPUCOENNHEHHS (TaIOT€eHUPOBAHNUE,
TUAPUPOBAHUE, THIPATALMS, THAPOraJIOTeHUPOBAHUE) KaK CIIOCO0 MOJTy4eHUs
MOJIMMEPOB U APYIUX MOJE3HbIX NPOoAyKTOB. Peaxkumu 3amemeHus. I'opeHue
aLeTUIEHA KaK HCTOYHMK BBICOKOTEMIEPATYPHOIO IJIAMEHU [l CBAPKU U

pe3ku MetaioB. [IpuMeHeHne aneTuieHa

3.9

Apenpl. XuMmHuecKHe CBOWCTBa O€H30JIAa. pPEaKIUuH 3JEKTPOPUIHLHOTO
3aMelIeHUs, TMPHUCOeNUHEeHNs (TUAPUPOBAHME, TallOreHHpoBaHue). Peakums
ropernst. OCOOEHHOCTH XUMHYECKUX CBOUCTB Tonyona. [loigydenne Gensoma.
Oco0eHHOCTH XUMHYECKUX CBOWCTB cTupona. llomumepusaiusi cruposa.

CriocoObI oy 4eHust U PUMEHEHHE apOMATHYECKUX YTIIEBOAOPOIOB

3.10

Cnuptel. IlpenenpHple OQHOATOMHBIE CIHUPTHL. XUMHYECKHE CBOMCTBA!
B3aUMOJIEIICTBME C HATPUEM KakK Croco0  YCTAHOBJICGHUS — HaJHYUS
THAPOKCOTPYMIBI, C  TajJOr€éHOBOAOPOAAMH KaK  CIOCO0 — MOJydeHUs
pacTBOpUTENEH, BHYTPU- M MEXMOJEKyJsipHas paeruaparauus. Peaxuus
ropeHusi. IlomyueHne sTaHONa: peakuust OPOKEHUS TIIFOKO3BI, THIPATALUsS
STUJIEHA. OTWIEHINIMKONb W TJHMLEPUH KaK TMPEeACTABUTENIN IMpeaebHbIX

MHOT'0OATOMHBIX CITUPTOB

3.11

®enon. Xumuyeckne cBoiicTBa (eHoNa (peakiuu ¢ HATPHEM, THIPOKCHIOM

Hatpusi, Opomom). ITonyuenne gpenomna

3.12

Anpreruapl. XUMHUECKHE CBOWCTBA MPEAENIbHBIX aIbJETHIOB. THAPHPOBAHHUE,
Ka4eCTBEHHbIC PEaKlUU Ha KapOOHWJIbHYIO Ipymnmy (peakuus «cepeOpsHoro
3epkajiay, B3aumoneiicraue ¢ runpokcunomM menu (I1). ITonyuenne npeaenpHbIX
aNbIETUAOB. OKHCICHHWE CIUPTOB, THApAaTALUs aleTHJeHa. AIETOH Kak

NPpEACTABUTEIb KETOHOB. OcobenHoctH pPE€aKkli OKUCJICHUA allCTOHA

3.13

KapOoHOBbIE KHCIOTBI. XWMHUYECKHE CBOHCTBA MPEAENbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. (OCOOEHHOCTH XWUMHYECKHUX CBOMCTB MypaBbHHOMN
kuciaoThl. llonmyueHue mnpeneapbHbIX ONHOOCHOBHBIX KapOOHOBBIX KHCJIOT:
OKHCJICHUE AJIKAHOB, AJIKEHOB, NMEPBUYHBIX CIHUPTOB, ajdbAeruaoB. Breiciue

NpEACIbHBbIC U HETNIPEACTIbHBIC Kap6OHOBbIe KHUCJIOTHI

3.14

Cnoxnele 3¢upel u sxkupel. CrnocoObl TMONyUYEHHUs] CIOXKHBIX 3(UPOB.
Obparumocty peakuuu stepudurannu. IlpumeneHue CrIOXHBIX 3(QUPOB B
MUINEBOH U MappOMEpPHON MPOMBILUIEHHOCTH. JKUpPBI Kak CIOXKHbIE 3(UPBI
IJIMIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOHCTBA JKHUPOB!

THAPUPOBAHUE, OKHCIeHHE. | Maposm3, WM OMBUICHHE, JKUPOB Kak CIocod




MPOMBIINIJICHHOTO TIOJIYYCHUA COJIell BBICIINX Kap6OHOBbIX KUCJIOT. MbIIa Kak

COJIM BBICIITHNX Kap6OHOBbIX KUCJIOT

3.15

XUMHYECKHE CBOWCTBA INIIOKO3BL: PEAKUUH C Y4aCTHEM CIHUPTOBBIX U
aNbACTHIHON IPYIN U MOJIOYHOKHUCOe OposkeHue. [IprMeHeHne rIIFoKO3bI, e€
3HAUEHHE B )KU3HEASSTENbHOCTH Opranu3ma. Jlucaxapunel: caxapos3a, MajbTo3a.
BoccranaBnuBaromyie M HEBOCCTaHABIMBAKOIIME aucaxapuabl [ mapornms
nucaxapunos. Ilonucaxapuapl: kpaxmai, MkoreH. CTpoeHHe MakpOMOJIEKY T
KpaxMmaja, IJIMKOTeHa M LeJutrosio3bl. Pu3nueckue CBOWCTBA Kpaxmala U
LIeJUTEFOJIO3bl.  XHMMHYECKHEe CBOWCTBAa KpaxMania: THIPOJH3, KayeCTBEHHAs
peaknus ¢ MonoM. XMMHUYECKHEe CBOHCTBA LEJUTFOJIO3bI: THAPOIH3, TONyUYEeHUEe
s¢upoB uemwtono3pl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHUCKO3a,

alleTaTHBIN IIENK)

3.16

AMHHBI. AMHHBI KaK OPTaHUYECKHE OCHOBAHUS: PEAKIINU C BOAOU, KUCIOTaMH,
peakuusi TOpeHUs. AHWIMH Kak MPEACTaBUTENIb apOMAaTUYECKHX aMUHOB.
XUMUYeCKHUe CBOWMCTBA AHWJIMHA. B3aUMONEHCTBUE C KHUCJIOTaMH, OPOMHOM
BOAOH, okucieHue. llodydyeHne aMHHOB aJIKWJINPOBAHUEM aMMHaKa U

BOCCTAHOBJICHUEM HUTPOMPOU3BOAHBIX YITIEBOOOPOAOB

3.17

AMHHOKHCIIOTBI M OeNKH. AMHHOKHCIIOTBI KaKk aM(OTepHBbIE OpPTraHUYeCcKHe
coennHeHusi. OCHOBHbIE aMHHOKHCIOTHI, oOpasyromme Oenku. XUMHYeCKHe
CBOMCTBa O€JIKOB: THAPOJIN3, ACHATYPaLUsl, KAYeCTBEHHbIE (IIBETHBIE) PEaKLIUU

Ha OenKu

3.18

CtpoeHue U CTPyKTypa INOJUMEPOB. 3aBUCUMOCTb CBOWCTB IOJMMEPOB OT
cTpoeHusi Mosiekysl. OCHOBHbIE CHOCOOBI MOJYYEHHUS BBICOKOMOJEKYJISIPHBIX
COEAMHEHUI: peakLny MOJMMEPH3aLH 1 MoNuKoHaeHcannu. Kinaccndukaums

BOJIOKOH

3.19

#H#HPar#### nenTudukanus OpraHMYecKux coenHeHn. Permenue

SKCINEPHUMEHTAJIBHBIX 3a1a4 Ha PACIIO3HABAHUEC OPTraHUYCCKUX BCIICCTB

3.20

I'enerudeckas cBsI3b MEXKAY KiIaCCaMU OPraHN4CCKUX COGI[I/IHGHI/II\/'I

XUMHUS U KU3Hb

4.1

Xumusi B MOBCeAHEBHOW >xu3HU. lIpaBuna Oe3omacHON pabOTHI C €NKUMH,

rOprOYMMHU U TOKCUYHBIMU BELICCTBAMU, CPCACTBAMU OBITOBOM XUMHH

42

XUMHUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEJIbCKOE XO3SMCTBO. XUMUSA
B IPOMBILIJICHHOCTH. XUMHS U SHEPTeTHKA: MIPUPOAHBIA U IOy THBIH HePTIHON
rasbl, UX COCTaB 1 ucnojb3oBaHue. Cocras HedTH U e€ nepepadoTka (MpUpOIHbIE

HCTOYHHKH YTJIEBOAOPONIOB)

43

XUMHUSA U DKOJOrusl. XHUMHUYECKOE 3arpsA3HEHHE OKPYIKAOLIEH Cpeabl U €ro

nociencteust. Oxpana rugpocdepbl, TOYBbL, aTMOcdepsl, Gopbl U PayHbI OT




XUMHUYCCKOr0 3arpsa3HCHU. Hpo6neMa OTXO0O0B U MOOOYHBIX MPOOYKTOB.

AJ'IbTepHaTI/IBHbIe HUCTOYHHKHU SHEPTIHUU

OO01ue npeacTaBieHus] O MPOMBIIIEHHBIX CIIOCO0AX MOMYUYEHUST XUMUYECKIX

BelleCcTB (Ha mpuMepe MPOW3BOACTBA aMMHaKa, CEPHOW KUCIOThI). UépHas u

4.4 uBeTHass  Metamnyprus. CTeKJIO M CHJIMKAaTHas  [POMBILIEHHOCTb.
IIpomeiuieHHast — opraHuueckass Xumus. CeIpp€  IJIs1  OPTaHUYECKOM
MPOMBIIIJIEHHOCTH

5 #HHPar#### T unel pacuETHBIX 3a1a4
#iHPar###PacuéTpl MacChI BEIECTBA UJIH 00BbEMA ra30B MO U3BECTHOMY

5.1 KOJIMYECTBY BELIECTBA, Macce WM 0ObEMY OHOTO U3 YUACTBYIOIIHX B
peaKuHuy BEIeCTB

52 #H#Par####Pacuérel TeroBoro s dexra peakunu

53 #HH#HPar###PacuéTpl 0O BEMHBIX OTHOIIEHHI Ia30B MPU XUMHUYECKHUX PEAKIIHIX

54 #iHPar###Pacuérsl Macchl (00BEMa, KOMMUYECTBA BEIIECTBA) MPOAYKTOB

' peaKkuny, eCIM OTHO U3 BEIIECTB IaHO B M30BITKE (MMEET MPUMECH)
55 #iHPar###Pacuérsl MacCOBOMN Wi OOBEMHOM JTOJTN BBIXONA MPOAYKTA PEaKIIUU
' OT TEOPETUIECKH BO3MOXKHOTO
#iHPar###Pacuérsl Macchl (00BEMA, KOJTMUECTBA BEIIECTBA) MPOAYKTA

5.6 peakuuy, eCIM OTHO U3 BEIIECTB IaHO B BUJIE PACTBOPA C ONPEACTIEHHOM
MacCOBOH [0JIell paCTBOPEHHOIO BEIECTBA

57 H#HPar###PacuéTpl ¢ NCTIOIB30BAHUEM MOHSATHH «MACCOBASI IOJISD», KMOJIIPHAST

' KOHLIEHTPALIUS»,  PACTBOPUMOCTE»
#iHPar###HaxoxneHne MONEKYJISIPHON (POPMYJIbI OPraHUYECKOTO BEIIeCTBA

5.8

I10 €ro IJIOTHOCTH U MAaCCOBBIM AOJIAAM 3JICMCHTOB, BXOAIINX B €0 COCTAaB,

WJIN MO IPOAYKTaM CropaHusAa




YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

» Xumusi; 10 knmace. yrinyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepennn B.W. u np.; mox penakiueit Jiyauna B.B. O0mecTBo ¢ orpaHu4eHHOR
OTBETCTBEHHOCTHIO «J[PODAY; AkmonepHoe o0mecTBo «M3narenbcTBo
«ITpocseieHue»

» Xumug;, 11 kmacc. yrimyonenHoe o0yuenne Epemun B.B., Ky3emenko HE,
Jpo3noB A.A., u np.; noa penakiueit Jiyanna B.B. O0mecTBo ¢ orpaHuueHHOR
OTBETCTBEHHOCTHIO «JIPODAY; AkmonepHoe o0mecTBo «M3narenbcTBo
«ITpocsenieHue»

JIOTIOTHUTENTBHBIE UCTOYHUKN UH(OPMALIWH:

» Xumus, 10 knacc/ Pyasutuc I'.E., ®enpaman @.1°., AKIMOHEPHOE 0OIIECTBO
«HznarenscrBo «IIpocBeleHuey
Xumus, 11 knace/ Pymsutuc I'.E., ®enpaman O.I°., AkupoHepHOe 0011eCTBO

«H3marensctBo «IIpocsemieHney

METOANYECKHNE MATEPUAJIBI JJIA YUUTEJIA

1. Xumus; 10 xknace. yriny6nennoe ooyuenne Epemun B.B., Ky3pmenko H.E.,
Tepennn B.W. u np.; nox penakiueit Jiyauna B.B. O0mecTBo ¢ orpaHu4eHHOR
OTBETCTBEHHOCTHIO «JIPODAY; AkmonepHoe o0mecTBo «M3narenbcTBo

«ITpocserieHue»



2. Xumus; 11 knmace. yrinyonenHoe ooyuenue Epemun B.B., Ky3pmenko HE.,
Jpo3noB A.A., u np.; noa penakiueii Jiyauna B.B. O0mecTBo ¢ orpaHu4eHHOR
OTBETCTBEHHOCTHIO «J[PODAY; AkmonepHoe o0mecTBo «M3narenbcTBo
«IIpocseieHue»

3. Xumus, 10 knacc/ Pymsutuc I'.E., ®eapaman O.1°., AKnnoHEpHOE 001IECTBO
«H3narenscrBo «IIpocBelieHuey

4. Xumus, 11 xknacce/ Pyasutuc I'E., ®enpaman @.1°., AkiimonepHoe 00IeCTBO
«HznarenscrBo «IIpocBelieHuey

5. I'abpuensn O.C., Xumus. 10 knacc. [TpodunbHblii ypoBeHs.- M: Jlpoda-.

6. Pagenxnii A.M. u ap. lunakruueckuii marepuai rno xumun 10-11 k.- M:
IIpocsetenue-.

7. I'abpuensa O.C., BockoboiinnkoBa H.I1., SlurykoBa A.B. HacronbHas kaura
yuurtens. Xumud. 10 knace.-M.:Jlpoda,.-416c¢.

8. I'abGpuensn O.C. HacronbHas kaura yuntens. Xumus. 11 knace. B 2-x

yactsx.-M.:Ipoda, 2006

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1. Hepsouna I".U., Kantapus ['.B. Oprannueckas xumusi. UHTepaKTUBHBIH
MYJIbTUMEANHHBIN yueOHuK, 1998-2016. JlocTym o cChUIKE:
http://www.chemistry.ssu.samara.ru/

2. bubnuorexka MI'Y http://www.chem.msu.ru/rus/elibrary/



3. Komnekuus LIOP http://school-collection.edu.ru

4. ®UIIHA http://fipi.ru

5. Manyiinos A. B., Poquonos B. W.. OcHoBBI xuMuK. MHTEPHET-y YEOHUK.
Hoctyn no cebuike: http://www.hemi.nsu.ru/

6. Mumrennna JI.H. HEOPTAHUUECKA S XUMUSI. YueOH0-MeTOAnYEeCKHit
KOMIUIEKC. Jl0CTyM MO CCBUIKE:
http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/

7. Poccuriickast 3lEKTPOHHAS LIKOJIA






