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Pabouast mporpamMma OpHUEHTHpOBaHA Ha IEJIEBbIC TPHOPHUTETHI, CHOPMYIUPOBAHHBIC B
benepanibHON pabodeit mporpaMMe BOCIIUTAHUS U B paboveil mporpaMMe BOCTIMTaHUS
MBOY «COII Ney

OO1iee yuCio 4acoB, OTBEACHHBIX Ul M3yUEHHUs XUMUHU, HA 0a30BOM YPOBHE CpPEIHETO
obmero obpazoBaHusi, coctabisger 68 yacoB: B 10 kmacce — 34 gaca (1 vac B Hemeno), B 11
knacce — 34 gaca (1 yac B Hezento).

COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHM4YeCcKOM XUMHU

[Ipenmer opraHn4yeckol XUMUM: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IOIY4YEHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOEHUsl opraHnyeckux coequHennit A. M. bytneposa,
e¢ OCHOBHbIE MoyoKeHUs. CTpyKTypHble (OpMyJbl OpraHMYeCKuX BemiecTB. ['omosorus,
n30MepHsd. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSX — OAVHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu  OpraHMdyeckux  BemectB.  Homenkiarypa
OpPraHMYECKHUX COEJIMHEHMH (CHUcTeMaTHyecKas) M TpHUBHAJIbHbIC HAa3BaHMA Ba)KHEHIINX
IIPEJICTaBUTEIIEH KIIACCOB OPraHMYECKHUX BEIIECTB.

DKcrepuMEHTANIbHbIE METOJIbl M3YYEHMs BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYecCKUX BELIECTB M MaTepHajaMd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOAEHHWE U OMNMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
NPEBPAILICHUIO OPraHUYECKHUX BEILECTB IPH HArpeBaHUH (IIJIaBJICHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB W CTPOCHHE, IOMOJOTHYECKMM pAx. MeraH W 3TaH — mpocTernme
NpPEJCTaBUTENIN AJIKAHOB: (U3UYECKHE U XUMHUECKHE CBOWCTBA (pEaKkUMU 3aMEIleHUs |
TOpEHMS ), HAX0XKAECHHUE B IPUPOJIE, TOIYyUEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAl. DTWIECH U NPONWIEH — NPOCTEUIINe
NPEICTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMUYECKHE CBOMCTBA (peakluu TI'MIPUPOBAHMUS,
raJIOr€HUPOBAHUS, THIPATalluK, OKUCIIEHUS U MOJIMMEPHU3aLN), I0OIy4EHUE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u metunOyrtanuen-1,3: crpoeHue, BaKHEHMIIME XMMHUYECKHUE
cBoiicTBa (peakuus noaumepusanun). [loayyeHre CHHTETUYECKOTO KayuyKa U PE3HHBI.

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHN psia. AlETHIeH —
MPOCTEUIINI TIPECTaBUTENb AIKUHOB: COCTaB, CTPOEHHE, (PU3NYECKHE U XUMHUECKUE CBOMCTBA
(peakuuu TUIpUPOBAHUS, TAIOI€HUPOBAHMS, TUApATallUK, TOPEHMSI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, crpoeHue, (pU3MYECKHE W XUMHUYECKHE CBOMCTBA (peaKiuu

raJJoreHUPOBaHUS U HUTPOBAHUS), NOJIYUYEHUE U NpUMEHEHue. Tonyon: cocmas, cmpoenue,

Qusuueckue u Xumuieckue ceolicmea (Peakyuu 2an02eHupOBanUs U HUMpOBaHus), NoayyeHue u
npumenenue. TOKCMYHOCTH  apeHOB. ['eHeTmueckas CBsSI3b  MEXAY  YIJIEBOJIOPOJAMH,
IIPUHAUIEKAIIMMHU K Pa3IMYHBIM KJlaccaM.



[IpuposaHble UCTOUHUKU YTIIEBOJOPOOB. [IpupoaHbIil ra3 M MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedtr u e¢ mnpoucxoxnenue. CrocoObl niepepabOTKH HEPTH: TEpPEroHKa, KPEKHHT
(TepMUYECKHiA, KaTaTUTHYECKUi), muponus. [IpoaykTel nepepaboTku HehTH, NX TPUMEHEHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN Yyrob ¥ MPOIYKTHI €ro MepepadoTKH.

DKCTepUMEHTANIbHBIE METOJIbI M3YYEHMs BEUIECTB U MX IPEBPAIICHUI: 03HAKOMIICHHE C
oOpa3iamu miacTMacc, KaydyykoB U pe3uHbl, Koyiekiuu «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJI YTJIEBOJAOPOJIOB M TaJOreHONPOU3BOIHBIX, MPOBEACHHE MPAKTUYSCKON pPaOOTHI:
MOJIyYeHHUE STHIICHA U U3YYCHUE €r0 CBOMCTB.

PacuéTtHble 3amaun.

Bolunicnienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBa
HCXOOHOTO BCHICCTBA HJIM IMPOAYKTAa PCAKIHWM IIO0O HM3BECTHBIM MACCE, O6’béMy, KOJIMYCCTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU MPOAYKTOB PEAKIINH).

Kuciaopoacoaep:kamme opranudyeckue coeIMHEHUs!

[IpenenvHBIC OAHOATOMHBIE CHUPTHL. METaHONT W JTAHON: CTPOCHHE, (PHU3UYCCKUE U
XUMUYECKHE CBOMCTBA (pEaKIMU C aKTUBHBIMH METa/NIaMH, TaJlOT€HOBOJOPOJAMH, TOPEHUE),
npuMeHeHre. BogopoiHeie cBS3U MEXIy MOJIEKyJaMu CIIUPTOB. [[eficTBHEe MeTaHOa U ATaHOIa
Ha OpPTaHU3M YeJIOBEKa.

MHoroaroMHble CHUPTHL. OJTWICHIVIMKOJIb W IJIMLEPUH: CTPOEHHE, (PU3UUYECKHE U
XUMHYECKHE CBOMCTBA (B3aUMOICHCTBHE CO IIETOYHBIMHA METaJUIaMU, KaueCTBEHHAs peaKIus Ha
MHOTOAaTOMHBIC CHUPTHI). JlelicTBMEe Ha opraHu3M uenoBeka. lIpuMmeHeHue riuIepuHa |
STUIICHTJIUKOJIS.

@DeHOI: CTPOCHHE MOJCKYJbl, (PU3UYECKHe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpaeruapl U kemouwvl. DopManmbIeTHA, alleTaNbIETHI: CTPOeHUE, (QU3NYECKUE U
XUMHYECKHE CBOWCTBA (peakIMH OKHCICHUS W BOCCTAHOBICHUS, KAaYeCTBEHHBIC PEAKIUH),
MOJIY4YCHHEC U ITPUMCHCHUC.

O)IHOOCHOBHI)IG MMpEaACIbHBIC Kap6OHOBBI€ KHUCJIOTHI. MypaBI)I/IHaSI U YKCYCHasA KHUCJIOTBI:
CcTpoeHHe, PU3nIecKrue 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME [Tl Kacca KUCIIOT, peakius
sTepuduKanun), moilydyeHue U npuMmeHeHue. CTeapuHOBas M OJCHMHOBas KHUCIOTHI Kak
MNpEaACTAaBUTCIIN BBICHIUX Kap60HOBLIX KHUCJIOT. Mbllla KaK COJIM BBICIIHX Kap6OHOBbIX KHCJIIOT,
MX MOIOIIIEE JICHCTBHUE.

Crnoxuble 3Upbl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ MIPOIH3 CIIOKHBIX 3(PHPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupoB. buonorndeckast pob KUPOB.

YrieBonpl: cocTaB, Kiaccuukanus yrieBoaoB (MOHO-, IU- U TToJIMcaxapuanbl). [ moko3a —
MPOCTEHIINNA MOHOCaXapua: OCOOGHHOCTH CTPOEHHUS MOJEKYIbI, (pU3NYEeCKHe U XHUMHUYECKHE
cBoiicTBa (B3aumoneiictBue c¢ ruapokcugoM menu(ll), okucrienHne aMMuUa4HBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHWE, OpOXKEHHE TIIFOKO3bI), HAXOXKIECHHUE B MPHUPOJE,
npuMeHeHue, ononorunyeckas posib. orocuHTe3. PpyKTO3a KAaK U30MEP TITFOKO3HI.

Kpaxman u nemnmtonos3a Kak mpupogHble moiuMepsl. CTpoeHre Kpaxmala U HEeJUTIOI03bI.
dusnueckre 1 XMMUYEeCKUe CBOMCTBA KpaxMaia (TUIPOIN3, KaueCTBEHHAs! peaKIHsl ¢ HOI0M).

OKCIEPUMEHTAIBHBIE METOJIBI W3Y4YEHHUs BEIICCTB W WX MPEBPAIEHUN: MPOBEICHUE,
HAOJIOZICHUE W OMNHUCAaHWE JACMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE CIUPTOB, KAa4€CTBEHHBIC
pEeaKiuu OJHOATOMHBIX CHHPTOB (OKHcieHHe 3TaHona okcuaoM Meau(Il)), mMHOroaToMHBIX
crupToB (B3aumojelictBue riuuepuHa ¢ rugpokcuaoMm meau(Il)), ampaerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuma cepedpa(l) um rugpoxkcumom wmemu(ll), B3zammonercTBhe



Kpaxmajia C HOJIOM), MPOBEIECHUE NPAKTHUYECKONH pabOTHI: CBOWMCTBA pPacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuétnble 3aaun.

Bolunicnenuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIWYeCTBa
MCXOJHOTO BEIIECTBA WM MPOAYKTAa pEaKlUMU IO M3BECTHBIM Macce, 00beMYy, KOJIUYECTBY
OJIHOTO M3 MCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcozeprkalie opraHuMueckie COeJUHEHUS.

AMUHOKHUCIOTHl Kak am¢oTepHble OpraHudyeckue coeauHeHus. duznueckue U
XMMHYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mMpuMepe TIMIKHA). buonorumueckoe 3HavYeHHE
aMUHOKHUCIOT. [lenTuabl.

benku kak mpupoaHbIE BBHICOKOMOJIEKYJIApHBIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OENKOB: THUIPOJIM3, JeHATyparus,
KaueCTBEHHBIE PEaKIINK Ha OCTKH.

DKClepUMEHTAIbHbIE METOJIbl M3YYEHHs BEIIECTB M UX IPEBpAlLlEHUI: HaONIOJEHUE U
ONKCaHHWE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypals OCIKOB TP HarpeBaHUM, I[BETHHIC
peakimu OeIKOoB.

BrbicokomosieKyJIIpHBIE COeTUHEHUS

OCHOBHbBIE TOHSITUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUIl: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3alUHU, CPEeaHss MOoJeKyspHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTMHEHUI — OTUMEPHU3AIIHS U MTOJUKOHICHCAIINS.

DKcrepuMeHTAIbHbIE METOJIbI M3YYEHHUS BEIIECTB W MX MPEBpAIllEHUI: 03HAKOMIIEHHE C
oOpa3Lamu NpUpPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC, Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzamnus MexmnpeIMETHBIX CBS3€H MpU M3yYeHHH opraHnuyeckoil xumuu B 10 kmacce

OCYILECTBIISICTCS Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK H
MOHSITUM, SIBJISIONINXCS CUCTEMHBIMU JIJISL OTJICIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
OOmme ecTeCTBEHHO-HAyYHbIC TOHATHS: SBICHWE, HAY4YHBIM (PakT, TUIIOTE3a, 3aKOH,
TEOpusi, aHalu3, CHUHTE3, KiIacCU(UKAIMS, MEPUOJUYHOCTh, HAOIIONEHHE, H3MEpEHue,
AKCIEPUMEHT, MOACIUPOBAHHUE.

®duszuka: MaTepusi, JHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUIl YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UUECKUE BEJIWYMHBI M €TUHHIIBI
WX U3MEpPEHUSI.

Buonorus: xnerka, opranusMm, Ouocdepa, oOMeH BemeCcTB B OpraHusme, (HOTOCHHTE3,
OMOJIOrMYeCcKU aKTHBHBIE BellecTBa (O€IKHU, YIIIEBOIb, )KUPBL, (DEPMEHTBHI).

I'eorpacdus: MuHepasibl, TOpPHBIE MOPOIBI, MOJE3HBIE HMCKOIMAaeMble, TOIUIUBO, PECYPCHI.

TexHosorys: NuuieBble NPOAYKTHI, OCHOBBI PALIMOHAIILHOTO IIUTAHUS, MOIOIIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE MTPemapaThl, MaTEPHUAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHIX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOP'TAHUYECKASA XUMUSA
TeopeTnyeckne 0CHOBBI XMMHMH

XuMudeckuil aneMeHT. AToMm. Sapo aroma, U30TOMBL. JJEKTpOHHas 000I0YKa.
DHepreTHYeCcKre yPOBHHU, MOAYPOBHU. ATOMHBIC OpOUTAIIH, S-, P-, d- 311eMeHThI. OCOOEHHOCTH



pacnpezeneHusl 3JeKTPOHOB 10 OpOUTaISIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHUOOB.
OJeKTpOHHast KOH(UTYpaLUs aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoamueckass cucrtemMa Xxumuyeckux anemeHTtoB J[. WM.
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa u [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
sanementoB JI. . MenpaeneeBa ¢ COBpeMEHHON TeOpUEW CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB XMMHUYECKUX IEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEILECTB
110 rpyNnaM U rnepuojam. 3HaueHue NEPUOANYECKOT0 3aKOHA B Pa3BUTHU HAYKH.

Crpoenue BemiecTBa. XHUMMYecKas CBs3b. Buabl XMMHYeCKOH CBsi3u (KOBaJleHTHas
HEMOoJIIpHasl U TOJIIpHAs, MOHHAsA, MeTajuindeckas). MexaHu3mbl 00pa3oBaHHs KOBAJIEHTHOM
XUMUYECKOH CBA3M (OOMEHHBIM M JIOHOPHO-aKLENTOpHbI). BonopoaHast cBs3b. BaneHTHOCTb.
DneKTpoOoTpULATENIbHOCTh. CTeNeHb OKUCIEHNS. FIOHBI: KATUOHBI U AaHHOHBI.

BemecTBa MOJEKYJIAPHOTO U HEMOJEKYJIAPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAJUIMYECKHUX PELICTOK. 3aBUCUMOCTbh CBOWCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKON PELICTKY.

[lonsTre o aucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 101
BEIECTBA B PaCTBOPE.

Knaccudpukanus HeopraHuueckux coenuHeHuid. HomeHknaTtypa HeOpraHMYECKHX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BELIECTB, NPUHAMIEKAIINX K Pa3IndHbIM
KJIaccam.

Xumnueckas peakuus. Kriaccupukanuss XUMHUYECKUX peakluil B HEOPraHUYECKOW H
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS U NpEBpalleHus
SHEPIUM NPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peaknuu, ¢ 3aBUCUMOCTh OT pas3iWyHbIX (pakTopoB. OOpaTHUMBIC pEaKIIHH.
Xumnyeckoe paBHOBecHe. DakKTOpbI, BIUSAIOIIME HA COCTOSHHE XMMHUYECKOIO DPABHOBECHS.
[Tpunnun Jle [laTenbe.

Onexrponutuyeckas aucconuanusi. CunpHbIe M cialble 3MeKTposuThl. Cpena BOAHBIX
pPacTBOPOB BEILIECTB: KHUCTasi, HEUTpalibHas, IIeJI0YHas.

OKHUCINUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIIHMH.

OKCIIEpUMEHTAIIBHBIE METOJABI M3YyYEHHUs BEUIECTB M HX IPEBpAIICHUI: JEMOHCTPALUS
tabmun «llepuoguyeckas cucrtema xumuueckux sneMmeHtoB J[. M. MenneneeBay, u3ydeHue
MoJiesiell KPUCTAJUIMYECKUX PEIICTOK, HaOMI0JeHHe U ONHMCAaHWE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3OKEHHE IEPOKCHAAa BOAOPOAA B MPUCYTCTBUM KaTalu3aTopa,
OINpECIICHUE CPENbl PACTBOPOB BEILECTB C MOMOLIbI0 YHHBEPCAJIBHOTO MHIMKATOPA, PEaKLUU
HMOHHOTO OOMeEHa), MPOBEJIEHHE IMPAKTUYECKOH paboThl «BimsHue pasznuyHbX ()akTOpOB Ha
CKOPOCTh XUMUYECKOU peaKium.

Pacuernble 3aaun.

Pacu€Tbl 0 ypaBHEHUAM XUMHUYECKUX PEAKLUI, B TOM YHCJIE TEPMOXUMHUUECKHUE PAaCUECThI,
pacueThl ¢ UCIIOIB30BAHUEM TOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heopranuueckass xumus

Hemerannel. [lonoxenue HemeramuioB B llepuoanueckoil cucteMe XUMHYECKUX
anementoB JI. M. MenneneeBa u 0COOEGHHOCTH CTpOoeHHMS aToMoB. (Du3nyeckue CBOMCTBa
HEMETAJUIOB. AJUIOTPOTHS HEMETAIOB (HA IPUMEpPE KUCIOpoa, cepbl, hochopa u yriepoaa).

XUMHUECKHE CBOMCTBA BAKHEHMIIMX HEMETAJUIOB (TajlOT€HOB, Cepbl, a3o0Ta, (ocdopa,
yIIepoAa U KPEMHHUS) U UX COEAMHEHUH (OKCUA0B, KUCIOPOACOAEPKALUX KUCIOT, BOJOPOIHBIX
COCJIMHEHUH).

[IprMeHeHne BaKHEUIINX HEMETAJUIOB U MX COCIMHEHUM.



Meramnsl. 1lonoxenune metaios B Ilepuoanyeckoi cucteMe XMMUYECKUX dJ1€MEHTOB /1.
N. MenneneeBa. OcoOEHHOCTH CTPOEHUS SJECKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OOrmue
¢buznyeckue cBoiicTBa MeTaiioB. CIIaBbl METAUIOB. DIEKTPOXUMHUYECKHUMA PsJl HAMpPsKEHUN
METaJIJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWINMX METAJIOB (HATPHWH, KalWud, KajbIlMd, MarHuu,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O6mue cnocoOsI mosTydeHus: MeTaiioB. [IpuMeHeHre MeTalioB B OBITY U TEXHHKE.

OKCNEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEIIECTB M WX MPEBpallCHUN: H3yUYCHHUE
KOJUTEKITMU «MeTayuibl M CIUIaBbl», OOpa3loB HEMETAIOB, PEIICHHE HKCIIEPUMEHTAIbHBIX
3aJa4, HaONIOJIGHWE W  ONHCAaHWE JEMOHCTPAIIMOHHBIX U  JIA0OPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THUAPOKCHIA ATIOMUHMS C PAacCTBOpPAMH KHUCJIOT M IIEJ0oYel, KaueCTBEHHbIC
peakIy Ha KaTHOHBI METaJIOB).

PacuérHbic 3ama4n.

Pacuétel maccel BemiecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WiM 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMM BELIECTB, pacdyeTbl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MIPOYKTOB PEAKIINU, €CITH OJTHO M3 BEIIECTB UMEET IMIPUMECH.

XuMus ¥ ;KU3Hb

Ponp xuMuu B o6ecniedeHr SKOJIOTUYECKOM, SHEPTETUUECKOM U MUILEBON 0€30MacHOCTH,
pa3BUTUM MeAulMHbl. [lOHSATHME O Hay4yHBIX METOJAaX TMO3HAHMUS BEIIECTB W XUMHYECKUX
pEaKLMIA.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIMIAX POMBIIUICHHOTO TMOTy4YeHHUS
Ba)KHEHIITHNX BEIIICCTB.

YenoBek B MHUpE BEIIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIbHBIC MaTepHUallbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPackW, CTEKJIO, KepaMHKa, MaTepHalbl ISl 3JIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPraHUYECKUE U MUHEPAIbHBIC YI00PEHHUS.

XuMHsT U 3[I0pOBbE YEJIOBEKA: MpPaBWJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparos,
npaBuja 6€30MacHOT0 MCTIOIB30BaHMS PENapaToB OBITOBOM XMMHUHU B TTIOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanu3zanust MeXNpeAMETHBIX CBSA3EH MPU M3ydyeHUU OO0IIel W HEOPraHWYECKOW XUMUH B
11 xyacce ocyIIecTBIsIETCS Yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK W TIOHSTHH, SBISIIONAXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TMOHSTHS: HAYYHBIH (akKT, THIOTE3a, 3aKOH, TEOpHs,
aHaNM3,  CHUHTE3,  KIacCHU(UKaIUs,  MEePUOJUYHOCTh,  HAONMIOJEHUE,  DKCIEPHUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, SBJICHNUE.

®dusnka: Marepusi, SHEPrusi, macca, aToM, d3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOI,
PalMOaKTUBHOCTh, MOJIEKYJa, SHEPTETUYECKUI YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoOe
COCTOSIHME BEIIECTBA, (PU3MUECKUE BETMUYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kietka, opraHu3M, JKocucTeMa, Ouochepa, MaKpo- U MHKPOIJIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, MOJIE3HBIC UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

Texnomorus: XAMHUYECKast MIPOMBILIIIEHHOCTb, MeTaJuLyprusl, MPOU3BOACTBO
CTPOUTEIBHBIX MaTepHuaoB, CeIIbCKOXO03SCTBEHHOE MIPOU3BOICTBO, MUIIeBast
MPOMBINIJICHHOCTh, (apMaleBTUYeCKass MPOMBIIUICHHOCTb, IPOU3BOJICTBO KOCMETHUYECKUX
MpenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, JIEKTPOHHAS! MPOMBINIJICHHOCTD,
HaHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMHHOCTHBIE PE3YJIbTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUS OOYyYaroIIUMUCS
IpoTrpaMM CPEIHEro O0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METAIPEIMETHBIM W TPEJAMETHBIM).
Hay4Ho-MeToandeckoil OCHOBOW I pa3paOOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
MIPOrpaMM CpeHEro o0IIero 00pa3oBaHus ABJISETCS CUCTEMHO-/1EATEIbHOCTHBIA MOIXO/.

B cooTBeTCTBUM C CUCTEMHO-JESTEIBHOCTHBIM IOJAXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMA TIpenMeTa «XUMHUs» Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHUS
BbIJIEJICHBI CIIETYIOIINE COCTABIISIOIUE!

OCO3HaHUE OOYYAIOMIMMHCS POCCUUCKOW TPaXKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIETICHHUIO;

HaJIM4ue MOTUBALMU K O0yUYEHHIO;

LIEJICHAPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPHUECKUX TPaaULUi 0a30BOM HAyKU XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCsl PYKOBOICTBOBATHCS B CBOCH JIEATEIBHOCTH
LEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, MPUCYIIUMHU LEJIOCTHOM CHUCTEME XHMHYECKOIO
o0pa3oBaHus;

HaJIMYue TPABOCO3HAHUSA HKOJIOTUYECKOM KyNbTYpbl M CHOCOOHOCTH CTaBUTh 1€ U
CTPOUTD KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NpeAMeTa «XUMUs» JOCTHralTCs B EIUHCTBE
yueOHOM U BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH M HJ€alaMH  POCCHUHCKOTO
rpaXAaHCKOTo O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMaMu U IMpaBWJIaMU IOBEJCHMUS,
CHOCOOCTBYIOUIMMHU MPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJICHHUS
JTUYHOCTH O0YJarOIIHUXCS.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaloT CPOPMUPOBAHHOCTD
ONbITa MO3HABATENbHON M TPaKTHUYECKOW JESITEIbHOCTH OOYydaloUMXCsl MO pealu3aluu
MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YUCIIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUSA

0CO3HaHMA 00yYaIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX NpaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTABICHUSI O COLMAJIBHBIX HOPMAaxX M IPaBWJIAX MEXIIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAEATENbHOCTH IIPU CO3JaHUH Y4EOHBIX IPOEKTOB,
pelieHnr yuyeOHbIX U TO3HABATENIbHBIX 33/1a4, BEITOJTHEHHH XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTHI IPYTHX
IIPU aHAJIM3€E PA3INYHBIX BUJIOB yUEOHOM J€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

[IEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY U HAYYHOMY HACJEIUI0 OTEUECTBEHHOU
XUMHU;



YBOXCHHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPUM U TPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KCHHS HAayKHd €CTh PE3yJbTaT IJIUTEIbHBIX HaOII0JeHU,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSTHHOTO TPYAA YYCHBIX U IPAKTHKOB;

WHTEpECa ¥ TI03HABATEIIbHBIX MOTHBOB B TIOJIYY€HHH U TIOCIEIYIOIIEM aHalln3e
nHGOpPMAIIUHU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON 0TEUECTBEHHONW XHUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TIOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldW, CBS3aHHBIE C XUMHYCCKUMHU SIBJICHUSMH, H
NPUHUMATh OCO3HAHHBIE pPEIICHUS, OPUEHTHPYSICh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIGHWBATh CBOC TIOBEJCHHE W TIOCTYIIKM CBOMX TOBAPHUIICH C TO3HIIHIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUN ITHX MOCTYIKOB;

4) popMupoBaHHS KYJILTYPHI 310POBbSI:

MOHUMAaHUSA IEHHOCTEH 3J0pOBOTO M 0OE30MacHOT0 0o0pasza KHU3HU, HEOOXOTUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U TICHXHUECKOMY 3/10POBBIO;

COONIOICHUS TIPaBHJI OE30MACHOTO OOpalleHHsI ¢ BEIIECTBAMH B OBITY, NOBCEIHEBHOM
JKU3HU U B TPYIOBOU JIEATEIBHOCTH;

MMOHUMaHMsI I[IEHHOCTH TIPAaBWJ HWHAMBHIYaJIbHOTO W KOJUICKTHBHOTO 0O€301acHOTO
MOBEJ/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUsI TIOCTIEACTBUN U HETPUSTUS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS ATKOTOIIS,
HApKOTUKOB, KYPEHHS);

5) Tpy10BOr0 BOCIIUTAHHUS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKOW  JI€ATENbHOCTH,
OOIIECTBEHHO TTOJIE3HOM, TBOPUYECKOM U APYTUX BUAAX JIESTSIHHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyYacTHE B PEUICHUHM MPAaKTHYECKUX 3aJad COIUAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY H3YYCHHIO TMPOQEeCcCHil pa3iIMdHOrO poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOJIAM TPyAa U pe3yibTataM TPYAOBOil e TeTbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY HHAMBHUIYaJbHOM TpaeKTOpUH 0oOpa3oBaHMUs,
Oyayuieit mpodeccuu U peanu3ali COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEl 00I11ecTBa;

6) 9K0JI0THYECKOTO BOCIIMTAHUS S

HKOJIOTHYECKH IIEIeCO00Pa3HOTO OTHOMIEHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHUMAaHHA TJI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM, BIUSAHUS SKOHOMHYECKHX
MPOIECCOB HA COCTOSIHUE TPUPOTHOM U COLIMATIBHOM CPEbl;

OCO3HaHUsI HEOOXOAMMOCTH HCIIOJIB30BAHMS JOCTHIKCHUH XUMUH IS PEIICHUST BOIIPOCOB
paIoOHATBHOTO MTPUPOIONOIB30BAHUS;

AKTUBHOTO HETPUATHS ICHCTBHUI, NMPUHOCSIIUX BpEJ OKPYXKAIOUIEH MPUPOIHON cpene,
YMEHHS TIPOTHO3UPOBATh HEOJIArONPHUSATHBIC KOJOTHUSCKHE MOCISACTBHS MPEIIPUHUMAESMBIX
JIEMCTBUN U NPEAOTBPAILLATh UX;

HaJIM4YUsl Pa3BUTOTO SKOJIOTHUYECKOTO MBIIUICHUS, AKOJIOTUYECKOW KYJIbTYPHI, OIbITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HUMHU B
MO03HABATEIILHON, KOMMYHHUKATUBHON M COIMAIBHON MTPAKTUKE, CIOCOOHOCTH M YMEHUS aKTHBHO
MIPOTUBOCTOSITH UIC0JIOTHH XeMohoouu;



7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKHU U OOIIIECTBEHHON MPAKTUKU;

MOHUMAaHUA CHENU(PUKA XMMUU KakK HAyKH, OCO3HaHUS e¢ poju B (HOPMUPOBAHHH
paIMOHATBHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTaBICHHs 00 OKpYy>KaroIlieM
MHUpE KaK O €JUHCTBE IIPUPOJBI U YEIOBEKA, B IO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU H
pelieHny npodiieM COXpaHEeHUs IPUPOJIHOIO PABHOBECHS;

yOeXACHHOCTH B 0CO00I 3HAYMMOCTH XUMHUH Jii COBPEMEHHOW LMBMIIM3ALMU: B €€
T'YMaHUCTHYECKOW HAIMpaBICHHOCTH M Ba)KHOW POJIM B CO3JaHUM HOBOHM 0a3bl MaTepuaIbHOMN
KYJIbTYpbI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, THUIIEBOM U HKOJIOTHYECKOM O€30MacHOCTH, B Pa3BUTUU METUIUHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa U 3KOJOTHYECKH KOM(OPTHOM MKU3HU KaXKJIOTO 4YJIeHa
o01ecTBa;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TMOHHUMAaHHUS CYIIHOCTH METOJIOB TO3HAHMUA,
HCIIOJIB3YCMbIX B C€CTCCTBCHHBLIX HAayKax, CIIOCOOHOCTH HCHOIL30BaTh MOJIy4a€MbIC 3HAHUA JIA
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOIIEr0 MHUpPa M MPOUCXOISAIIUX B HEM H3MEHEHUH,
YMEHHUs IeJIaTh 00OCHOBAHHBIC 3aKIIFOUEHHUS HA OCHOBE HAYYHBIX ()aKTOB U UMEIOIINXCS JaHHBIX
C TEJBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEITLHO HCIIOIh30BaTh XUMHUYECKUE 3HAHUS JUISI PEIICHUS TIPOOIieM
B PEaJIbHBIX )KM3HEHHBIX CUTYaIHSIX;

VMHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM JEATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO W CcaMOOOpa30BaHHIO, K
AKTUBHOMY TMIOJYYEHHMIO HOBBIX 3HAaHUN 1O XUMHUM B COOTBETCTBUM C >KM3HEHHBIMU
NOTPEOHOCTAMH;

WHTEpeca K OCOOEHHOCTAM Tpylda B pa3iuuHbiX cdepax mnpodhecCuoHaTbHOM
JCATCIIBHOCTU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pPe3yNbTaThl OCBOCHHUS YUEOHOTO IMpeaMmeTra «XUMHs» Ha YPOBHE
cpemHero o0miero o0pa3oBaHMs BKIIOYAIOT:

3HaYUMbIe JUIsI (OPMHPOBAHUS MHUPOBO33PEHHUSI OOYUYAIOMIMXCS MEKAUCUUIUIMHAPHBIC
(MexXIpeMeTHbIe) OOIIeHaYYHbIE TIOHATHS, OTPAXKAIOIINE [ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJ0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTRO,
DHEPTHs, SIBICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, UCCIIeI0BaHUE, HA0II0IeHNE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

yHHMBepCcaJbHble  y4eOHble  JeHCTBUS  (IIO3HABaTElbHbIE, KOMMYHHKaTUBHBIE,
perynatuBHble), obecrneunBaromue (opmupoBaHHe (DYHKIHMOHAIBHONM TpaMOTHOCTH U
COLIMAIIbHOW KOMITETEHIIMH 00y4YaromInuXCs;

CIIOCOOHOCTh ~ OOydaloluXcs  HCIONb30BaTh  OCBOEHHBIE  MEXAHCIUIUIMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAIbHBIE Y4eOHBIC ICHCTBHS B IO3HABATEIBHOW U
COLIMAJIBHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJCHHE YHHUBEPCAIBHBIMU y4eOHBIMU
MO3HaBaTeJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMHU.

OBiajieHHe YyHUBEPCAIbHBIMYU Y4eOHBIMH MO3HABATEIbHBIMH 1elCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHe AeiiCTBUS:



CaMOCTOSITENIHO  (pOpPMYNIMpOBaTh M aKTYaJIM3UPOBAaTh NpPOOJIEMYy, BCECTOPOHHE €¢
paccMmaTpuBaTh;

OTIPENIeNIATh IEeNN JACATENBHOCTH, 3a/aBas MapaMeTpbl W KPUTEPHH WX TOCTHIKCHUS,
COOTHOCHTB PE3YJIbTaThI ICATEIHHOCTH C MTOCTABICHHBIMU IIEIISIMU;

UCIOJb30BaTh MPH OCBOEHHM 3HAHUM NPUEMBI JIOTUYECKOTO MBILIUIEHUS — BBIACIATDH
XapakTepHble MpPHU3HAKUM TMOHATUI W yCTAHaBIMBaTh WX B3aUMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOLUE MMOHATUS AJIs1 OOBSACHEHHS OTJCIIBHBIX (PAKTOB U SBJICHUIA;

BbIOMPATh OCHOBAHUS U KPUTEPHHU IS KIacCU(UKALIMK BELIECTB U XUMHUYECKUX PEeaKLni;

yCTaHaBJIMBATh IPUUYNHHO-CIIEICTBEHHBIE CBSI3U MEX/1y U3y4aeMbIMHU SIBJICHUSAMU;

CTPOUTH JIOTUUECKHE pacCyKACHUs (MHAYKTUBHbIC, JEAYKTHBHbIE, IO aHAJIOTUH),
BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX, (POpMyTUpOBaTH
BBIBOJIbI M 3AKJIFOUCHHUS;

MPUMEHSATH B TIpOIecce MO3HAHMS, UCTIOIh3yeMble B XUMUU CUMBOJHUYECKUE (3HAKOBHIC)
MOJIeJIH, TPe0OPa30BBIBATH MOJIENIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 3JIEMEHTAa,
XUMH4YecKass (GopMynia, YpaBHEHHE XHMHYECKOH peakuuu — NpU peleHUH y4eOHBIX
MIO3HABATEJIbHBIX M NPAaKTUYECKHUX 3a/ay, NMPUMEHATh Ha3BaHHBIE MOJEIIBHBIE MPEICTABICHUS
JUISL BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3Y4YaeMbIX BEIIECTB U XUMUUECKUX PEAKIIHH.

2) 6a30BbIe HCCIEI0BATEILCKHE TeiiCTBHSI:

BJIAJICTh OCHOBAaMH METOJIOB HAYYHOTO IIO3HAHHMS BEIIECTB M XUMHUYECKUX pPEaKLUi;

(dopMyaMpoBaTh LEAM M 3aJa4d  HMCCIENOBaHMSA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE WU
CaMOCTOSITENIbHO c(hOpMyJIMpOBaHHBIE BOMPOCH! B KaUeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUI,

BJIA/IeTh HABBIKAMU CaMOCTOSTENIBHOTO IUIAHUPOBAHUS W IIPOBEACHUS YUEHHUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIMIOAATH 32 XOJOM IIPOIECCa, CAMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yiabTaT, (GOpMyJIHUpOBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3yJbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOJETAaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIIEOBATEIbCKOM M MNPOEKTHON JAeATelIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOAOB PpEIICHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHBIX METOI0B MIO3HAHMUS.

3) padora ¢ undopmManmeii:

OPUEHTUPOBATbCA B PA3IMYHBIX HCTOYHHMKAX HHPoOpManuu (HAay4yHO-TOMYJIsipHas
JUTEpaTypa XHMHYECKOTO COJEpXaHus, CIpaBOYHbIE TmocoOus, pecypcsl HHTepHera),
AHATM3UPOBATh HMH(DOPMAIIMIO PA3IMYHBIX BHIOB M (OPM TIPEACTABICHUS, KPUTHYCCKH
OLIEHUBATh €¢ I0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(dbopMyaMpoBaTh 3alpoCchl U NPUMEHATh pPa3IUYHbIE METOAbl NpPU TOUCKE M 0TOOpe
uH(pOpMaLU, HeOOXOAMMOI [T BBIMOJIHEHHs Y4€OHbBIX 3aJ1au ONpPeIeICHHOTO THIIA;

npuoOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTUI U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (OPMY NpeAcTaBiIeHUs HHPOpPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJb30BaTh HAYYHbIM $A3bIK B KayecTBE CpeACTBa HpHU paboTe C XUMHUYECKOU
uHpOpMaLueil: MPUMEHATh MeXNpeaAMeTHble ((U3nYeckue M MaTeMaTHYeCKue) 3HAaKU MU
CHUMBOJIBI, (popMyIibl, a00OpeBUATYpbI, HOMEHKIIATYPY;

WCTIOJIB30BaTh U PE0OPa30BHIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

OgJaienne yHHBePCAIbHbIMU KOMMYHUKATUBHBIMU JefiCTBUSIMU:



3aJaBaTh BOMPOCHI 10 CYIIECTBY OOCYKAaeMO TEMBI B XOJ/€ AMAJOra W/WIHA AUCKYCCHH,
BBICKa3bIBaTh UM, (GOPMYIUPOBATh CBOU MPEAJIOKEHHUS OTHOCHUTEIBHO BBIOJIHEHUS
MPEAJIOKEHHON 3a/1a4u;

BBICTYIIATh C IMpE3EeHTAlMell pe3yJbTaTOB MO3HABATEIbHOM AESTENBHOCTH, MOJTY4YEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TPU BBIIIOJHEHUU XHUMHUYECKOTO
DKCIIEPUMEHTa, MPAKTUYECKOH pabOThl MO WCCICJOBAHHIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanmu3anuu y4eOHOTO TMpoekTa W (HOPMYyITHpPOBATH BBIBOJABI 1O pe3yjbTaTaM MPOBEIACHHBIX
UCCJIEIOBAHUM ITyTEM COTJIAaCOBAHUS MMO3UIIUHI B X0/1€ 00CYXKIeHUsI 1 OOMEHa MHEHHUSMHU.

OBnajeHHne yHUBEPCAJbHBIMYU PeryJIATUBHBIMH I€CTBUSIMM:

CaMOCTOSTENIbHO IUIAHUPOBATh U OCYILIECTBISATH CBOIO IO3HABATEIBHYIO JACSTENbHOCTD,
onpezenss €¢ LeNM U 3a/J1ayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
npejiaraeMplii adropuT™M ACUCTBUN MPH BHIMOJHEHUM Y4YeOHBIX U HCCIEAO0BAaTEIbCKUX 3aj1ad,
BbIOMpaTh Hanbosee F3(HHEKTUBHBIN CIOCO0 MX PEHICHUS C YYETOM IMOJYYCHHUS HOBBIX 3HAHHM O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIISITh CAMOKOHTPOJb CBOEW JEATEJIbHOCTM HAa OCHOBE CaMoOaHaIW3a H
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Oprannueckasi XMUMUsD) OTPaKaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUN O XHUMHYECKOH COCTaBISIOMICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJM XMMHUU B TO3HAHWW SBJICHHUNA TPHUPOJLI, B (HOPMUPOBAHUU
MBIIUIEHUST U KYJIbTYphl JUYHOCTH, €€ (DYHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIMMOM IJis
pelIeHusT TPAaKTHUYECKUX 3a7ad M DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO U IPUPOTHON Cpelie;

BJIAJICHHE CHCTEMOM XHWMHWYECKHX 3HAHWUM, KOTOpass BKIIOYAET: OCHOBOIMOJIArarouIue
MOHSTUA (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTpOHHAas 0007104YKa aToMa, MOJIEKyJa, BaJe€HTHOCTbD,
AIIEKTPOOTPHUILIATEILHOCTh, XHUMHUYECKasi CBSA3b, CTPYKTypHas ¢opmyna (pa3BepHyTas H
COKpalllCHHAsl), MOJb, MOJISIpHas Macca, MOJISIpHBIH OOBEM, YIJIEPOJHBIN  CKEJeT,
GbyHKIMOHANIbHAS TPyMNa, paguKkail, HU30Mepus, U30Mepbl, FOMOJIOTHUYECKUNA psAll, TOMOJIOTH,
YIJIEBOIOPOAbI, KUCIOPOA U a30TCOJEPKAIUE COENUHEHUSI, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIIEKYJISIPHBIE COSAMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS OPraHUYEeCKUX
BeuiectB A. M. bymiepoBa, 3aKkOoH COXpaHEHHS MAacChl BELIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHMS, JICKAITUE B OCHOBE MMOHUMAHMS
MPUYUHHOCTH M CUCTEMHOCTH XUMHUUYECKHX SIBICHUN, (PAKTOIOTHYECKUE CBEJCHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUHU U 0€30MaCHOM HCIIOJIb30BAHUN BaYKHEHIIINX OPTraHUYECKUX BEIIECTB B OBITY
Y IPAKTUYECKOMN JAESATEIHHOCTU YEI0BEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISBISATh XapaKTEPHbBIC MPU3HAKK MOHSATHI, YCTaHABINBAThH
MX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOLIME MOHATHUS MIPU ONMKMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPTaHUYECKUX COEAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHUH HCIOIB30BaTh XUMHUUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIICHHON) (OopMysT OpraHMUeCKHX BEIIEeCTB
Y YpaBHEHUU XMUMHMYECKUX PEaKUWW, U3rOoTaBIUBaTh MOJAEIM MOJIEKYJ OPTaHMYECKUX BEILECTB
JUTSL WILTIOCTPALIMU X XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS,



c(hOpPMUPOBAHHOCTh YMEHHUH YCTAHABIMBATH MPUHAJICKHOCTh U3YYCHHBIX OPTaHHYECKUX
BEUIECTB IO MX COCTaBy U CTPOCHUIO K OMNPEICICHHOMY KIacCy/Tpylie COeAUHEHUN
(yrmeBomopoasl, KHCIOPOA M  a30TCOAEpXKAIIUE COEAVHEHHS, BBICOKOMOJEKYJSPHBIE
COeIMHEHMS), JaBaTh MM HaszBaHus Mo cucrtematnueckoir HomeHknatype (IUPAC), a taxxke
MPUBOAUTh TPUBHUAJIbHBIE HA3BAHUS OTIEIBHBIX OPraHUYECKHUX BEIIECTB (ITUJICH, MPOIUJIEH,
alEeTUJICH, STWICHIVIUKOJb, TJIULEPUH, (QeHos, (opMaibAeTui, aleTaableruil, MypaBbUHas
KHUCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCIIOTa, CTEApUHOBAs KUCIOTA, TIIOKO03a, (PpyKTO3a,
KpaxmaJl, LIeJUII0JI03a, TJIUIHH);

c(OpMUPOBAHHOCTh YMEHHUS OIpPEAeNsATh BHUIbl XUMHUYECKOM CBS3M B OpPraHUYECKHX
COoeMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH IMOJOXKEHHSI TEOPUU CTPOSHHUS OpPraHMYeCKHX
BemiectB A. M. ByrnepoBa ansi 0OBbsSICHEHHSI 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCT, YMEHHH XapaKTEpHU30BaThb COCTaB, CTPOCHHUE, (UIUUECKUE U
XUMUYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTENCH Pa3IUYHBIX KIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 3TaH, STWICH, MNPOMNWIEH, ameTwieH, OyraaueH-1,3, merunoOyramueH-1,3, OeHzom,
METaHOJ, ATaHOJ, YTHICHTIUKOIb, TIUIEPUH, (EHON, alleTalbIerul, MypaBbHUHAsI U yKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmall, [eJUI0N03a, AaMHUHOYKCYCHas KHUCJIOTa), WIUTFOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXJY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIHH C
HCIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEePU30BaTh MCTOYHUKH YTIIEBOJAOPOTHOTO CHIPbS
(He(Th, TPUPOAHBIA Ta3, Yroyib), CHOCOOBI MX MepepabOoTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEPepadOTKHU;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOIAUTH BBIUYUCICHUSA 10 XHUMHUYECKUM YpPaBHEHHSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO HU3BECTHBIM
Macce, 00bEMY, KOJTMUYECTBY OJHOIO U3 UCXOIHBIX BEIIECTB WM NIPOTYKTOB pEaKLUN);

c(hOopMUPOBAHHOCTh YMEHHUH BIIaJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUSI, MCIOJb3YyEeMbIX B XHUMHM NpPH HU3YYEHUM BELIECTB M XHUMHYECKUX SIBJIICHUU
(HabmofieHne, W3MEpEeHHe, OJKCIEPHUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMUYECKUE 3HAHUS JJIsl IPUHATUS PEUICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalLIUSIX, CBSI3aHHBIX
C BEIIIECTBAMH U UX IPUMEHEHUEM;

c(hOpPMUPOBAHHOCTh YMEHHI COOJIFO/IaTh MpaBUiIa MOJIB30BAHUS XUMUYECKOW MOCYI0N U
71a00paTOpPHBIM 000PYIOBAaHHEM, A TAKXKE MpaBHiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TJIAHUPOBATh U BBINONHIATh XUMHYECKHH SKCIEPUMEHT
(mpeBpallleHus1 OPraHUYECKUX BEIECTB IPU HAarpEBAaHUM, NOJYUYEHUE ITHIIEHA U U3YyUEHHUE €r0
CBOIMCTB, KAaueCTBEHHBIC pEAKIMH OPraHMYECKUX BEIIECTB, JCHATypalus OeJIKOB mMpHu
HarpeBaHuM, IIBETHbIE PEaKUU OEJIKOB) B COOTBETCTBUU C IPAaBHJIAMU TEXHHUKH O€30M1aCHOCTU
pyu OoOpallleHuu C BEIIeCTBaMU M J1a0OpaTOPHBIM OOOPYIOBAaHUEM, MPEICTABIATh PE3yIbTaThI
XMUMUYECKOTO JKCIHEpUMEHTa B (hOopMe 3aluCH YpaBHEHHH COOTBETCTBYIOUIMX pPEAKIHMNA H
(dbopMyIHUpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYIO WH(GOpPMAIHUIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MH(popManuu, UHTEpHET U IpYyTHX);

c(OPMHPOBAHHOCT, YMEHHMH COOJIOJAaTh TNpaBMJIa SKOJOTMYECKH LEIeco00pa3HOro
MOBE/IECHNS B OBITY U TPYAOBOH JAEATEIBHOCTH B LEISX COXPAHEHHUs CBOETO 3J0POBbSl U
OKpY’KaloIlel MPUPOJHON Cpelpl, OCO3HABATh OMACHOCTh BO3/JCMCTBUS Ha JKHUBBIE OPraHU3MBI



OTIpeICNICHHBIX OpPraHMYECKUX BENIECTB, MOHMMAas cMbica mokazarens [1/IK, mosicHaTs Ha
puUMepax CrocoObl YMEHBIICHUS M MPEAOTBPAICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPTaHHU3M
YCJIOBEKA;

JUIST 00YYaIOIUXCSl ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBBSI: YMCHHE TPHUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METOaX IMO3HAHMS BEIICCTB U XMMHUYECCKUX SIBJICHUM;

JUISL CIETBIX H CIa0OBUASIIMX OOYYarOIIMXCS: YMEHHE HCIOIb30BaTh pelbe(HO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiing ans 3anucu xumudyeckux Gpopmyot.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHUYecKas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TIPEJICTABICHUNA: O XHUMHYECKOW COCTABIISIONIEH €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa, POJIM XHMMHUU B TO3HAHWUU SBJICHUNA TPUPOILI, B (OPMUPOBAHUU
MBIIUICHAST W KYJbTYphl JHYHOCTH, €¢ (DYHKIMOHAIBLHOW TI'PaMOTHOCTH, HEOOXOIUMOW IS
pelIeHUsT TPAKTHYECKUX 3a7ad M OSKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO U IPUPOIHON CpEAE;

BJIAJICHHE CHCTEMOM XHWMHWYECKMX 3HAHWUM, KOTOpas BKIIOYAET: OCHOBOIOJIArarouiue
HNOHATHS (XUMHUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTATH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSPHBI O00BEM, BaJICHTHOCTb, JJIEKTPOOTPHIIATEIHHOCTh, CTEICHb
OKHUCJICHUS, XHMHUYeCKas CBI3b (KOBaJeHTHAs, WOHHAs, MeETaJUIMuecKas, BOJOPOJIHAs),
KpUCTAJUIMUECKasi  pPeIICTKa, THUIBI XUMHYECKUX  PEaKlHil, pacTBOp, AJICKTPOJIUTHI,
HEAJIEKTPOJIUTHL, JJICKTPOIUTHYECKAs JHCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTbH
XUMHYECKON  peaklMu, XHUMHYECKOE paBHOBECHE); TEOpHM U  3aKOHBI  (Teopus
AIEKTPOJUTUYECKON nuccouuanuu, nepuoguueckuid 3akon JI. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEIECTB, 3aKOH COXPAHEHHUS U NPEBPAILICHUS DPHEPTUU MPU XUMHUYECKUX
peaknmsix), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XUMHH, MHPOBO33PCHUYECKHE 3HAHUS,
JeXale B OCHOBE IIOHMMAaHUS MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHHI,
(aKTOJIOTHYECKUE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJIYYCHUH U O€30TaCHOM HCIOJIb30BAHUN
BXHEHIIINX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUICCKON JIEATEILHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBISIBIIATH XapakTEPHBIC NMPU3HAKU TOHITHH, YCTaHABINBATH
UX B3aUMOCBA3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMUCAHMM HEOPTaHWYECKUX
BEILECTB U UX IPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHH HCIOJIB30BATh XUMHUYECKYIO CHMBOJIUKY IJISI COCTABJICHHUS
dbopMyn BeHIECTB U ypaBHEHUN XHWMUYECKUX PEaKIUil, CHUCTEMaTHYECKYl0 HOMEHKIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OTACJIBHBIX HEOPraHUYECKHX BelIecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMUaK, ramcHasi U3BECTh, HETalllCHAs W3BECTh, NMUTHEBAsl COJA, HMUPUT U
apyrue);

c(OpMHUPOBAHHOCTh YMEHUH OMPEIENATh BaICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKIX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOTIO COCTaBa, BUJI XUMUYECKON CBsI3U (KOBAJICHTHAsI, HOHHAS,
MeTaJuTMuecKasi, BOJOPOJHAs) B COCIMHEHUSX, TUI KPUCTAJUIMUECKOW PEIMIECTKH KOHKPETHOTO
BelleCTBAa (aTOMHAs, MOJEKYJISpHas, MOHHAsA, METaJUIMYecKas), XapakTep Cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COETMHEHUI;

c(hOpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIICKHOCTh HEOPTAHMUYECKUX BEIICCTB
M0 UX COCTaBY K OINPEACICHHOMY KJIACCY/TPYIINE COSINHEHUN (MPOCTHIC BEIIECTBA — METAILIIBI 1
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJH);



c(OpPMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICI Tiepuoamdeckoro 3akoHa J[. U.
MenneneeBa W JEMOHCTPUPOBaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUW  XapaKTEpHU30BaTh DJICKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 35ieMeHToB 1-4 nepuoaos [lepuoauueckoit cucteMbl XUMHUECKUX 3neMenTos /1. U.
MeHnneneeBa, HCIOJB3Ysl TOHATHS «S-, P-, O-3JIEKTPOHHBIE OPOUTAINY, «IHEPTETHUCCKHUEC
YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHMSI CBOMCTB XHMHUYECKHX DJJIEMEHTOB M UX
COEIMHEHMH 1o nepuoaaM u rpynnam [lepuoguyueckoil cucTeMbl XUMUYECKUX daeMeHToB [l. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBa HEOPraHWYECKHUX BEIIECTB PAa3IUYHBIX KJIACCOB, MOJATBEPXkKIaTh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYeCKHMMM BEIeCTBAMU C IIOMOINBI YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKHUX PEAKIINA;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEAKIUHU IO Pa3IudHBIM
npu3HaKaM (YUCIy W COCTaBy pEarupyroliux BEMIECTB, TEIUIOBOMY 3(QeKkTy peakuuu,
M3MEHEHUIO CTENIeHEeH OKMCIIeHHSI 3JIEMEHTOB, 0OpPaTUMOCTH PEAKIUH, YUaCTHIO KaTaln3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHUI COCTABIATh YPAaBHEHUS PEAKIUN PAa3IUYHBIX TUIIOB, MOJIHBIC
U COKpAIlCHHBIC YPaBHEHUS pEaKIUi MOHHOTO OOMEHa, YUMTHIBAsl YCIOBUS, MIPH KOTOPHIX ITU
peaKIMu YT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKIUHU, MOATBEPKIAIONINE KAaueCTBEHHBIH
COCTaB pa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPACMO3HAaBaThb ONBITHBIM NYyTEM HOHBI,
MPUCYTCTBYIONINE B BOJHBIX PaCTBOPAX HEOPTAHHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUHN PACKPBIBATh CYHIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOTO OaaHca ITHX PeaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT
pa3nuuHBIX (HAKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3aeicTeus (mpuniun Jle [latense);

c(OPMHUPOBAHHOCTh YMCHHM XapaKTepPU30BaTh XHMHUYECKHE TIPOIECCHI, JICKANINEC B
OCHOBE ITPOMBIIIIJICHHOTO MOJIYYCHUSI CEPHON KHCIIOTHI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTH
npeIcTaBiIeHUd 00 OOIIMX HAy4YHBIX MPUHLHUIAX M JKOJOTHYECKHX MpoOieMax XMMHYECKOTO
MIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHH MPOBOAUTH BBIYHCICHUS C HWCIOIB30BAHUEM TOHSITHS
«MaccoBas 0N BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIECHUI Ta30B MPU XUMHYECKHX
peaKIusX, Macchl BEIIECTBA WM 00BEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OIHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEHIECTB, TEIUIOBOro 3(dekra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUS MACChl BEIIECTB, IPEBPAILCHUS U COXPAHEHUS YHEPTUH;

c(OPMHPOBAHHOCTh YMEHUN COONIO/ATh MpPaBUia MOJIb30BAHUS XMMHUYECKOH MOCYNON U
nabopaTopHBIM 000pyIOBaHUEM, a TAKXKe TpaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TUIAHUPOBATH W BBIMOJHITh XUMHYECKHA SKCIICPUMEHT
(pa3noxeHue TEpPOKCHIA BOJOpOJa B TPHUCYTCTBUM KaTajau3aTopa, OIMpEIeTeHUE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHPHOTO MHIUKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW peakIu, peaklud HOHHOro OOMEHa, KadeCTBEHHbIE pEaKIMH Ha
cynbhar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHWUS, PEIICHUE YKCIEPUMEHTAIbHBIX
3amay mo Temam «Mertamie» U «Hemeramnasy) B COOTBETCTBHHM C MPaBWIAMH TEXHUKH
0€30IacHOCTH MTPH OOpaIleHUH ¢ BEIECTBAMU U JIa0OpaTOPHBIM 000PYIOBaHUEM, MTPEICTABISATh



pe3ysbTaThl XUMUYECKOTO 3KCHEpPUMEHTa B (OopMe 3alKucH YpaBHEHHH COOTBETCTBYIOIIHX
peaxuii 1 GOpMyIHMPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHM KPUTHYECKH aHAIM3HPOBAaTh XUMHUYECKYIO HH(OpPMALHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM KOMMYyHHKanuu, MHTepHET u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHI COOMIOaTh MpaBWIa HKOJOTHMYECKU IIeIeCO00pa3HOro
IIOBCACHUA B 6BITy n pr[[OBOI\/JI ACATCIBbHOCTH B LECIAX COXPAaHCHHSA CBOCTO 3O0POBbBA U
OKpY Karolle MPUPOAHOI cpeibl, 0OCO3HaBaTh OMACHOCTh BO3ACHCTBHS Ha >KUBBIE OPraHU3MBbI
OTIpENICTICHHBIX BEIIECTB, TOHUMAasi cMbIc Tokaszatens [1JIK, moscHATh Ha mpuMepax CcrocoObl
YMEHBIIEHUS U MPEAOTBPALIEHUS UX BPEJAHOIO BO3/ICHCTBUS Ha OPTraHU3M YEJIOBEKA,

JIIsL 06yqa1011mxcsl C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3O0POBbSA: YMCHHUC IMPHUMCHATH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

JUISL  CIIEMBIX W CJIA0OBUIANIMX OOYYAIONIUXCS: YMEHHE HCIOJIb30BaTh pelbedHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmy.

TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoanuectBo 4yacoB DJIeKTPOHHBbIE
HaumeHnoBanue
Ne (uudposbie)
pa3ie/ioB M TeM Konrpoabsnsie | IIpakrnuyeckue
n/n Bcero o0pa3oBaTejibHbIE
NMPOrpaMMbI padoThI padoThI
pecypcesl

Pa3nen 1. Teoperuyeckne 0CHOBBI OPraHNYECKO XUMHUH

11

[Ipenmer
OpraHuYeCKOn
xumui. Teopus
CTPOCHUS 3
OpPraHUYECKUX
coenuHeHn A.
M. bytneposa

Hroro mo pazneny 3

Pa3nen 2. YrueBoaopoasbl

2.1

IIpenenpHble
YIJIIEBOIOPOIBI — 2
AJIKaHbI

2.2

Henpenenpubie
YTJIEBOJIOPOBIL:
aJIKCHBI, 6 1
QJIKaMEHBbI,
QJIKUHBI

2.3

ApomaTthueckue
YTJIEBOJIOPObI

2.4

[Ipuponusie 3 1




HCTOYHHKU
YIJIEBOJOPOOB U
ux nepepadboTka

Uroro no pazneny

13

Pa3nen 3. Kuciiopoacoaep:xamiue opranndeckue coeTuHeHUsl

3.1 Cnuptsl. DeHon 3
AJbaerumasl.
3.2 Kap6onoBrie 7 1
KHCJIOTHI.
CrnoxxHbIC 3UPBI
3.3 VYriieBoab! 3 1
Hroro 1o pasneny 13
Pa3nen 4. A3oTcoaepikaniue opraHndecKue coeTuHeHusl
AMUHBI.
4.1 AMMHOKHUCIIOTHI. 3
benku
Wroro no pazneny 3
Pa3nes 5. BoicokomoJiekyJisipHble cOeIUHEHHUS
ILmactmaccsl.
51 Kayaykn. 2
Bonokna
Hroro mo paznery 2
OBIIEE
KOJIMYECTBO YACOB 34 2 2
[10 ITPOIT'PAMME
11 KVIACC
Kouun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBanue
Ne (uudpossbie)
pas3ienoB u TeM Konrtpoabnsie | Ilpakrnuyeckune
n/n Bcero o0pa3oBare/ibHbIC
MporpamMmabl padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTrnueckue 0CHOBbI XUMHUH
Ctpoenue
aTOMOB.
11 [Tepronnueckuii 3
3aKOH U

[Tepuoanueckas




bl

oT
bl

cHCcTEMA
XUMHYECKHUX
anementos /1. .
MenpaeneeBa
Crtpoenue
BEIIECTBA.
1.2 4
Mmuoroo6pazue
BEIIECTB
13 XUMUYECKHUE 5 1 1
peaxkuuu
Utoro mo pazneny 13
Pazgen 2. Heopranuueckasi XuMusi
2.1 MeTamibl 6
2.2 Hemeramisl 9 1
CBs13b
93 HEOPTaHMYECKHUX )
Y OpPraHUYeCKUX
BEIIECTB
Hroro no pazneny 17
Pa3zgen 3. Xumus u Ku3Hb
3.1 XUMUS U KU3HbB 4
Hroro no pazneny 4
OBIIEE
KOJIMYECTBO HACOB 34 2 3
I1O ITPOTPAMME
IMOYPOUYHOE IINTAHUPOBAHMUME
10 KJIACC
KoauuecTBO 4acoB
IIp
K aKT
Ne onrp uye = JJIEKTPOHHBIE LM (PpOBBIE
0JILH
n/ Tema ypoka Bcer cku | OOpa3oBaTe/ibHbIE
n 0 Heﬁ e pecypchbl
padort paé




[Ipenmer opraHndeckoi XuMuy, e

bubnnoreka [IOK

1 BO3HUKHOBEHUE, Pa3BUTHE U https://resh.edu.ru/subject/le

3HAYEHHE sson/6149/start/170388/
bub6nunoreka [JOK
Teopus cTpoCHHS OPTaHUIECKUX

2 coennHenniit A. M. bytiieposa, ee https://resh.edu.ru/subject/less
OCHOBHBIC ITOJIOKECHUS on/6149/start/170388/
[Ipencrasnenue o kaaccudukauu but6mmoreka IIOK
OpPTraHUYECKUX BEIIECTB.

https://resh.edu.ru/subject/less
3 Homenkiarypa (cuctemaTiuieckas)
on/6149/start/170388/
Y TpUBHATIbHBIC HA3BAHUS
OpraHUYECKUX BEIIECTB
bubmnoreka [JOK
ANKaHBI: COCTaB U CTPOCHHUE,
4 . p https://resh.edu.ru/subject/less
TOMOJIOTUYECKHUH PSIJT
on/6151/start/149993/
Bbubnunoreka [JOK
MerTaH ¥ 3TaH — IIPOCTEHIITIE
5 p https://resh.edu.ru/subject/less
MIPEICTAaBUTENH aTKaHOB
on/6151/start/149993/
but6moreka [IOK
AJIKEHBI: COCTaB U CTPOCHUE,
6 . p https://resh.edu.ru/subject/less
CBOIiCTBa
on/5412/start/212563/
bubnmnoreka [IOK
DTUJIEH U IPOIUJIEH —

7 MIPOCTEUIINE PECTABUTEIN https://resh.edu.ru/subject/less
AJIKCHOB on/5412/start/212563/
[TpakTryeckast pabora Ne 1.

8 «ITony4yeHnue sTUICHA ¥ U3yUEHUE
€ro CBOMCTBY»

Ankanuensl. byraauen-1,3 u bubmorexa LIOK

9 metnnbytaauen-1,3. [omyuenne https://resh.edu.ru/subject/le
CUHTETUYECKOTO KayuyKa U PE3UHbI sson/5412/start/212563/
AJIKMHEBL: COCTaB ¥ 0COOEHHOCTH Bu6morexa LIOK

10 CTPOEHUSL, TOMOJIOTHYECKUH PSI.

ALETHIICH — TIPOCTEHIIHI https://resh.edu.ru/subject/le
MPECTABUTEIb AIKMHOB sson/5412/start/212563/

11 Boruncnenus no ypaBHEHHIO
XUMHUYECKON peaKiuu

1 ApeHbI: 6EH30T U TOIYOI. brbmiorexa LIOK

TOKCHYHOCTH APEHOB

https://resh.edu.ru/subject/less




on/4775/start/150494/

I'eneTnueckas cBs3b

13 YTIICBOIOPOJIOB, TPUHAICIKAIIHX K
Pa3IMYHBIM KJIaccaM
[IpupoHbIE HCTOYHUKH bubanorexa LIOK
JIEBOJOPOIOB: IPUPOHBIN Ia3 U
14 I oA PHp https://resh.edu.ru/subject/less
MOy THBIE HE(TSIHBIE ra3sl, HEPTH
\ on/6148/start/170461/
U IPOAYKTHI €€ NepepadoTKu
[TpupoaHBIE HCTOYHUKT Bbu6mmorexa LIOK
JICBOJIOPOIOB: MIPUPOJIHBIN I'a3 U
15 r HOPOL PHpOL https://resh.edu.ru/subject/less
MONyTHHIE HE(TIHBIC Ta3bl, HEPTH
\ on/6148/start/170461/
Y TIPOJTYKTHI €€ TIepepadoTKu
16 KontponbHas pabdora 1o paszuerny
«YTIneBogopoabhy
bubnmnoreka [JOK
[IpenensHble 0OJHOATOMHBIE
17 CIMPTHI: METAHOJI ¥ 3TAHOJL. https://resh.edu.ru/subject/less
Bonoponnas cBs3b on/4769/start/150550/
18 MHOroaToMHbIE CTUPTHI: bubnuorexa [{JOK
STHJICHIJIUKOJIb U TIIAIEPUH
butmmoreka [{OK
DEHOJI: CTPOEHUE MOJIEKYJIb,
19 (bU3UYECKHEe U XUMHUYECKUE https://resh.edu.ru/subject/less
CBOMCTBA, IPUMEHEHUE on/5727/start/150577/
bubnmnoreka [JOK
Anpreruzpl: GopMallbIeTHI U
20 ¢ i https://resh.edu.ru/subject/less
areTanbaeru. AeToH
. ACTHA- AT on/4776/start/150604/
OHOOCHOBHEIE TIpe/ieTbHbIE bubmorexa IOK
21 KapOOHOBBIE KMCIIOThI: MypaBbHUHAs
U YKCyCHast
[IpakTruyeckast pabora Ne 2.
22 «CBoiicTBa pacTBOpa yKCyCHOU
KHCIIOTBD»
CreapuHoBas U 0JICMHOBAsI bubnmoreka [JOK
23 KHCJIOTBI, KaK MPEICTABUTEIN
BBICIITUX KapOOHOBBIX KUCIIOT
butmmoreka [{OK
MplI1a KaK COJIM BBICIIHX
24 KapOOHOBBIX KUCIIOT, X MOIOIIIEe https://resh.edu.ru/subject/less

JNIEUCTBHE

on/5952/start/150631/




CnosxHbie 3(pupbl KaKk

bubmnoreka [JOK

25 MIPOU3BOJIHBIE KAPOOHOBBIX KUCIIOT. https://resh.edu.ru/subject/less
lMaaponus cinoxHBIX 23(HUpoB on/5952/start/150631/
but6mmoreka [JOK
JKupsl: ruapoans, IpuMeHeHHE, .
26 5 p AP p https://resh.edu.ru/subject/less
HOJIOTHYECKAS POJIb KUPOB
P P on/5952/start/150631/
VYTaeBoabl: COCTaB, bubmmoreka [IOK
kiaccudukanusa. Baxaermume
27 uran https://resh.edu.ru/subject/less
MIPEACTaBUTENH: TIIIOK034,
on/6150/start/150687/
bpykTo3a, caxaposa
Bubnunoreka [JOK
Kpaxmai u nemmosos3a kak
28 P t https://resh.edu.ru/subject/less
MIPUPOIHBIE TTOJIUMEDPEI
pHrpoaL p on/5413/start/150714/
Kontponbnas pabota mmo pasaery
29 «Kucnopoacoaepxarue
OpPTaHHYECKUE COCTUHCHUSD)
bubnuorexa [JOK
30 AMWVHBI: METWIAMHH Y aHWINH https://resh.edu.ru/subject/less
on/4743/start/150742/
AMUHOKHCIIOTHI Kak aMm(poTepHbIe bubanorexa LIOK
OpraHUYECKHE COEINHEHNS, UX _
31 p a https://resh.edu.ru/subject/less
OHMOIOrnYeCcKo€e 3HAUCHUE.
on/4743/start/150742/
IlenTuanr
but6mmoreka [IOK
Benxu xak mpupoiHbIe .
32 PHPOA https://resh.edu.ru/subject/less
BBICOKOMOJIEKYJISIPHBIE COEAUHEHU
Yp s on/4743/start/150742/
Bbubnunoteka [JOK
OCHOBHBIE [TOHATHI XUMUHA
33 BBICOKOMOJICKYJISIPHBIX https://resh.edu.ru/subject/less
COEIMHEHUN on/6296/start/212589/
bu6nmnoreka [IOK
OCHOBHBIC METO/IbI CHHTE3a https://resh.edu.ru/subject/less
" BBICOKOMOJIEKYJ/IAPHBIX on/6095/start/150823/

coequHennii. [1nacTMaccel,
Kay4yyKH, BOJIOKHA

https://resh.edu.ru/subject/less
on/6152/start/150850/

https://resh.edu.ru/subject/less




on/4777/start/170536/
OBIIEE KOJIMYECTBO HACOB I1O 34 5 )
ITPOT'PAMME
11 KJIACC
KoanuecTBO yacos
IIpa
Konr P
Ne KTH DJIeKTPOHHbBbIE HU(PPOBbIE
poJb
n/ Tema ypoka Bceer qyecK o0pa3oBare/ibHbIE
HBI
n 0 ¢ He PECYPChI
pado
pabo
ThI
ThI
bu6mnoreka [IOK
https://resh.edu.ru/subject/less
XUMHUYECKUH dIIEMEHT. ATOM. on/6479/start/150989/
DIIeKTpOHHAs KOH(GHUTYpaIUs 1
p Purypan https://resh.edu.ru/subject/less
aTOMOB
on/6332/start/151021/
Ilepnonnueckuii 3aK0H U bubnuoreka [IOK
[lepuoanueckas cuctema
XUMUYECKHX dj1emeHToB JI. 1. 1
MeHngeneeBa, UX CBS3b C
COBPEMEHHOM TEOpUEH CTPOCHUS
aToMOB
3aKOHOMEPHOCTH U3MEHEHHUS bubnuoteka [IOK
CBOMCTB XUMHUECKHX 3JICMEHTOB U
WX COCIMHEHUH IO Tpymram 1
nepuoaaM. 3HaueHue 1
MEePUOINYECKOr0 3aKOHA U CUCTEMBI
XHUMHUYECKUX 35eMeHToB /..
MenneneeBa B pa3BUTUH HAYKH
Crpoenue BeliecTBa. XUMUYECKas bubnunoreka [IOK
CB#I3b, €¢ BUJIBI, MEXaHU3MbI 1
00pa30oBaHMS KOBAJICHTHOU CBSI3U.
Bomopoanas cBsi3b
BaneuTHOCTD. bu6nmnoreka [JOK
DIEeKTPOOTPULIATEIIBHOCTb. _
https://resh.edu.ru/subject/less
Crenens okucienus. Benecrna 1
on/6332/start/151021/
MOJICKYJIIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHHUSA https://resh.edu.ru/subject/less




on/5581/start/151081/

ITousTue o JAUCTICPCHBIX CUCTEMAX.
HctunHBIC U KOJIJIOMAHBIC

bu6mmoreka [JOK

6 https://resh.edu.ru/subject/less
pacTBOpbl. MaccoBas 1o
on/4939/start/151134/
BEILIECTBA B paCTBOPE
Knaccudukanust m HomeHKIaTypa bubnuotexa [IOK
HEOPTaHUYECKUX COCTUHECHUM.
7 I'enernueckas cBs3b
HEOPraHUYECKUX BEIIECTB,
pa3IMYHBIX KJIACCOB
Krnaccudukanus XuMHIECKUX bubmmoreka [JOK
peakuuii B HEOPraHU4eCKON 1
. https://resh.edu.ru/subject/less
OpraHUYECKON XMMHUU. 3aKOH
on/4938/start/151107/
8 COXPaHEHHUS MacChl BELIECTB; 3aKOH
COXpaHCHH:A U IIPEBPAICHHA https://resh.edu.ru/subject/less
SHEPIUHU NIPU XUMUYECKHX on/6479/start/150989/
peaxusax
9 CxopocTts peakuuu. OOpaTuMbIe bu6nmoreka [IOK
peakuuy. XMMUYECKOE PAaBHOBECHE
[Ipaktuueckas padora Ne 1. bu6mmorexa [JOK
10 «BnusHue pa3aMuHbIX PaKTOPOB HA
CKOPOCTb XUMHUYECKOU PEAKLIUI)
DJIEKTPOJIUTUYECKAS] TUCCOLAALIHSI. but6mmoreka [JOK
[TonsiTvie 0 BOJOPOIHOM
https://resh.edu.ru/subject/less
nokasateine (pH) pactBopa.
11 on/5912/start/92791/
Peakuu nonnoro oomeHa.
I'unposns opraHnyecKux u
HEOPTraHWYECKUX BEIIECTB
OKUCIIUTEIHHO- bu6morexa IOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU. _
12 P https://resh.edu.ru/subject/less
[TonsiTre 06 smeKTpoIH3e
. on/3523/start/151161/
pacIuIaBoB U paCTBOPOB COJIEH
13 KonrponbHas pabota 1o pasueny bubnuoreka [IOK
«TeopeTrnyeckue OCHOBBI XUMUID)
MerTanisl, X MOJI0KEHHUE B bu6mmoreka [JOK
Ilepunonnueckoi cucreme
https://resh.edu.ru/subject/less
XUMHYeCKHX 3neMeHToB /1. 1.
14 on/3493/start/151213/

MenneneeBa 1 0COOEHHOCTH
cTpoeHust atToMoB. O01HIe
(U3HYEeCKHEe CBOMCTBA METAIIIIOB




CrutaBbl METAIJIOB.

bu6mmoreka [JOK

https://resh.edu.ru/subject/less
on/4961/start/151293/

15 DIEKTPOXUMUYECCKUN PSJT https://resh.edu.ru/subject/less
HaIPsKEHUH METaJlIOB on/3523/start/151161/
https://resh.edu.ru/subject/less
on/3479/start/151187/
XHUMHYECKHE CBOMCTBA BaKHEHIITNX bubmmoreka [IOK
METAJUIOB (HAaTpHi, Kalui, )
16 . (1atp . . https://resh.edu.ru/subject/less
KaJIbIIWA, MAarHUH, ATFOMAHAN) B UX
. on/5814/start/151239/
COCIMHCHUI
but6mmoreka [JOK
XuMu4deckre cBOMCTBa XpoMa,
17 N p https://resh.edu.ru/subject/less
MEIH M UX COCIUHCHUI
on/3534/start/151266/
bu6mmoreka [JOK
XHUMHYECKHE CBOMCTBA IIMHKA,
18 . https://resh.edu.ru/subject/less
JKelie3a U UX COSJUHCHUM
on/3534/start/151266/
[TpakTiueckas pabora Ne 2. bubnnoreka [IOK
19 "Pemenne sxcriepuMeHTaATBHBIX
3ajJa4 1mo reme «MeTajas"
Hemetamibl, ux MOJIOKEHUE B bu6mmoreka [JOK
Ileproanueckon cucreme '
20 T y—— https://resh.edu.ru/subject/less
on/5939/start/151320/
Menzeneesa 1 0COOCHHOCTH
CTPOCHHUS aTOMOB
du3nYecKue CBOMCTBA HEMETAILIOB. bub6nuoreka IIOK
AJLToTpOonus HeMeTalIoB (Ha
21 0 HMepe CTOPOIA. G H( https://resh.edu.ru/subject/less
prMep POAd, CEPEL, on/5913/start/151347/
docdopa u yriaeponaa)
bu6mmoreka [JOK
XHUMHYECKHE CBONCTBA rajJOreHoOB, )
22 i https://resh.edu.ru/subject/less
Cephl U UX COCTMHEHUM
on/5913/start/151347/
” XuMHuecKre cBOIiCTBa a30Ta, Brbmoreka LOK

dbocdopa 1 UxX COeTMHEHUIA

https://resh.edu.ru/subject/less




on/5913/start/151347/

XUMHYECKUE CBOKCTBA YIIIepoa,

bu6mmoreka [JOK

24 . https://resh.edu.ru/subject/less
KPEMHUS U UX COSIUHEHUN
on/5913/start/151347/
bubaunoreka IIOK
IIpumeHenne BaxKHEHUIINX
25 p . https://resh.edu.ru/subject/less
HEMETAJUIOB U UX COETUHEHUIH
on/5913/start/151347/
O000111eHHE U cUCTEMAaTH3 AU bu6mmoreka [JOK
3HaHui 110 TeMe « HemMeTammsy.
26 Brruncnenus mo ypaBHEeHUSIM
XMMHUYECKHUX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETBI
[TpakTuueckas padota Ne 3. bubmuoreka [{JOK
27 «Pemienune sxcriepuMeHTaIbHBIX
3amad no teMe "Hemetaminr"»
KonTponbhas paboTa 1o remam
28
«Metame» n «HeMeTamisn)
Heoprannueckue u opraHu4eckue bubimoreka LIOK
29 KHCIIoThl. Heopranuueckue u
OpraHMYECKHUEe OCHOBAHUS
AMdoTepHbIEC HEOPTaHUIECKUE U bubmuoteka [JOK
OpTraHUYECKUE COCAMHEHUSI.
https://resh.edu.ru/subject/less
30 I'eneTnyeckast CBSI3b ps:// /subject/
on/4960/start/151374/
HEOPTaHUYECKUX ¥ OPTAHUIECKUX
BEIIECTB
Poib xuMuu B o0ecrieueHU bu6mmoreka [JOK
31 9KOJIOTUYECKOM, YHEPTETUUECKON U
MUIIeBON 0€30MaCHOCTH, PA3BUTUHI
MEIULINTHEL
IIpencraBneHns 06 0OIMX bubimoreka [IOK
HAYYHBIX IPUHIAIAX ,
32 Y p https://resh.edu.ru/subject/less
MPOMBIIIIJICHHOTO ITOJTYICHHUS
o on/3514/start/151429/
BaXKHEHIIINX BEIIECTB
bu6mmoreka [JOK
33 HesoBek B MUpE BELIECTB U https://resh.edu.ru/subject/less
MaTCpuaJioB on/3504/start/151485/
34 XuMUS ¥ 310POBbE YeNOBEeKa buborexa [IOK




https://resh.edu.ru/subject/less

on/5452/start/150796/

OBILEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

34




