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Pabouas mporpamma mo ydueOHOMY mpeamery «Xumush» (yriayOn€HHBIH ypoBeHb) (IpeaMeTHas
obnacth «EcTecTBeHHO-HayuHBIE TIPEAMETHI») (1ajee COOTBETCTBEHHO — MPOTrpaMMa MO XUMUHU, XUMHUS)
BKJIIOYAET MOSICHUTENIbHYIO 3aIHCKy, coAepXaHue OOydueHHs, IJIaHHpYeMble pPe3yJbTaThl OCBOCHUS
MIPOTPaMMBI 110 XUMHH.

[TosicHuTenpHas 3amucka OTpa)kaeT OoOLIMe LEeNM M 3aJaud U3Y4EHUS XMMUH, XapaKTePUCTUKY
IICUXOJIOTUYECKUX MPEANOCHUIOK K €€ U3YYEeHUI0 00yUarolUMUCs, MECTO B CTPYKTYpe y4eOHOro IulaHa, a
TaKXe IOJXOJbl K OTOOpY COJAEpKaHMs, K ONPENEeNECHUIO IIAHUPYEMBIX PE3yJIbTaTOB U K CTPYKTYpe
TEMaTUYECKOI0 TNIAHUPOBAHMUS.

Copnepxanne OOy4YeHMs PaCKpbIBA€T COAEp)KATENIbHbIE JIMHUM, KOTOpBIE IpeJyulararoTcs s
00s13aTeTLHOTO U3YUYSHHS B KQXKJIOM KJIacce Ha YPOBHE CpPeIHEro o0miero o0pa3oBaHus.

[Inanupyemble pe3yibTaThl OCBOCHHUS MPOTPaMMbl 10 XHUMHHM BKJIIOYAIOT JIMYHOCTHBIE,
METaIpeIMETHbIE Pe3yJIbTaThl 32 BECh MEprUo 0OydeHHUs Ha YPOBHE CpeAHEro odmiero oOpazoBaHMs, a
TaKXe IPEeIMETHBIC TOCTH)KEHUS O0YydYaromerocs 3a Kaxkablii ronx oOydeHus. Haydno-meTommueckoi
OCHOBOHM Uil pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMbl 10 XUMHM AJIS YPOBHS
CpeAHero o01ero oopazoBaHus SABIAETCS CUCTEMHO-/ESITEIbHOCTHBIHN MOIXO/.

Toscnumenvhas 3anucka.

[TporpamMa o XMMHU Ha ypOBHE CpeJHEero oouiero obpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-®@3 «O6 obpazoBanmm B Poccwmiickoit ®Deneparium»
(Penepanbubiii 3akoH 0T 29.12.2012 Ne 273-®D3 (pex. ot 16.04.2022) «O6 obOpazoBanuu B Poccuiickoit
®enepauun»), TpeboBanuii K pe3ypTaTaM OCBOEHUSI OCHOBHON 00pa30BaTeIbHOIM IPOrpaMMBbl CPEAHETO
ob1miero oOpa3oBaHus, MpeICTaBIeHHBIX B DeeparbHOM roCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
cpennero obmero oopazoBanus (Ilpukaz Muno6puayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepx)aeHUH
(benepaabHOro rocyAapcTBEHHOr0 00pa30BaTENIbHOTO CTAaHJApTa CpeJHEero oOuiero oOpa3oBaHU»), C
yuétom «KoHuenuuu npenosaBaHus yuyeOHOro npenMera «XUMHsS» B 00pa30BaTENbHBIX OpraHU3alUsaX
Poccuiickoit @enepannu, pealn3yrolUX OCHOBHbIE 00lIeoOpa3zoBareabHble nporpammbl» (Konnenuus
IpernojaBaHusl ydyeOHOro ImnpeaMera «XUMHs» B 00pa30BaTeNbHBIX oOpraHu3anusax Poccuiickoit
denepanyn, pean3yONIMX OCHOBHBIE 00IIe00pazoBaTeNbHbIe MporpamMmbl (yTB. pemenuem Komnernu
Munnpocsemienusi Poccun, mporokon ot 03.12.2019 Ne ITK-4BH) 11 OCHOBHBIX TIOJIOXKEHUH (eaepabHON
nporpamMmbl BociuTanusi (DenepanpHas mporpaMMa BoCIUTaHUS (000OpeHa pemeHueM ¢enepaabHOro
y4eOHO-METOAMIECKOro 00beIMHEHHS 10 001IeMy 00pa3oBanuto, poTokon ot 02.06.2020 Ne 2/20).

VYuebHblit npeaMer «XUMHS» Ha YPOBHE YIIIyOJEHHOTO M3yuYeHHs 3aHMMaeT Ba)KHOE MECTO B
CHCTEME eCTeCTBEHHO-Hay4yHOro oOpas3oBanusi yuamumxcs 10-11 xmaccoB. W3ydeHue mpenmera,
peanu3yeMoe B YCJIOBUAX JU(PPEpeHIIMPOBAHHOTO, MPOPHUIBLHOIO O00Yy4eHuUs, NMPU3BAHO OOECIEYUThH
00111e00pa30BaTeNbHYI0 M OOIIEKYJIbTYPHYIO MOATOTOBKY BBITYCKHHUKOB IIKOJIBI, HEOOXOAUMYIO IS
ajanTanud WX K OBICTPO MEHSIOUIMMCS YCIOBHSIM JKM3HH B COIIMYME, a TAaKXkKe JUIS TPOOJDKEHUS
00y4YeHHS B CPEJHUX CIIEIUAITBHBIX U BBICIINX yUEOHBIX 3aBEJICHHUSX, B KOTOPBIX XUMHUS SIBJISICTCS OJJHOM
U3 IPUOPUTETHBIX TUCIHILIHH.

B mporpamme mo XuMuu HazHAUYEHUE TIpeaAMeTa « XUMUSH) MOTyYaeT MOAPOOHYI0 HHTEPIIPETAIIUIO
B COOTBETCTBHUHU ¢ ocHOBonojararomuMu nojgoxeHusMu @I'OC COO o B3auMo00yCIOBICHHOCTH LIETIeH,
COJZIepKaHUs, pEe3yJbTaTOB OOy4YeHHs W TpeOOBaHMH K YPOBHIO MOJTOTOBKH BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJISIOTCS CIICAYIOIIME BHINOIHAEMbIE IPOrPAMMONA MO XUMUU (PYHKILIUU:

UH(POPMALIMOHHO-METOIMUECKAs], pealn3alns KOTOpoil oOecreunBaeT MoJyyeHHe MpeICTaBIeHUs]
0 IeJSIX, COAEePIKaHUH, OOIIEH cTpaTeruu 0Oy4YeHUs, BOCITUTAHUS U Pa3BUTHS 0OYJAIONINXCS CPEACTBAMHU
npeaMeTa, i3y4aeMoro B paMKax KOHKPETHOTO TPOQHIIS;

OpraHU3alMOHHO-TUIAHUPYIOILAsi, KOTOpas MpelyCMaTpUBAET OIPEEIICHHE:

INPUHIUIOB CTPYKTYPUPOBAHUS U IIOCJIEJOBATENBHOCTH H3y4eHHUs Y4eOHOro MaTepuaia,
KOJINYECTBEHHBIX U KaYECTBEHHBIX €r0 XapaKTEPHUCTHUK;



NOJIX0/10B K (DOPMUPOBAHHIO COAEPIKATEIBHOM OCHOBBI KOHTPOJIL M OLIEHKH 00pa30BaTENbHBIX
JOCTIDKEHUM O0O0yd4aroImuxcss B paMKax HMTOTOBOM arrecTanud B (OpME €IUHOTO TIOCyIapCTBEHHOIO
9K3aMEHa 10 XUMUHU.

[Tporpamma a5t yriryOinE€HHOTO U3y4EHUS XUMHM:

— yCTaHaBJIMBAET UHBAPMAHTHOE IIPEIMETHOE COJEpKaHKe, 00s3aTeNIbHOE I U3YyUeHHs B paMKax
OTJENBHBIX Npoduie, npeaycMaTpuBaeT pacipeaesieHue U CTPYKTYPHUPOBAHUE €ro 10 KJlaccaM,
OCHOBHBIM COJI€pKaTeIbHBIM JINHUSAM/paziesiaM Kypca;

— Ja€T NpUMEpHOE pacrpesielieHne yueOHOro BpeMeHH, PpEKOMEHAYEMOro JJIsl U3y4eHHs! OTAEIbHbBIX
TEM;

— IpeyIaraeT IpUMEPHYIO IOCIEA0BATEILHOCTh U3YyUCHHs YIeOHOTO Marepuaia ¢ y4éToM JIOTUKU
IIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBS3EH;

— MaéT METOIMYECKYI0 MHTEpPIIPETAlUIo LeNed M 3aJad U3yueHHsl NpeaMeTa Ha yriayOl€HHOM
YpPOBHE C YY€TOM COBPEMEHHBIX IPHOPUTETOB B CHUCTEME cpelHero oOpa3oBaHus,
COJIEP/KATEIbHOM ~ XapaKTEPUCTUKH  IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOEHUS  OCHOBHOU
00pa3oBaTesbHON MPOrpaMMbl CpEeIHEro o01ero o0pa3oBaHus (JIMYHOCTHBIX, METAPEIMETHBIX,
IPEIMETHBIX), a TAKXKe C Y4ETOM OCHOBHBIX BUJIOB Y4€OHO-TI03HABATENbHBIX JEHCTBUM YUEHUKA
10 OCBOCHUIO COZEpKAHUSI IPEAMETA.

[To BceM Ha3BaHHBIM NO3UIMSAM B MPOTrpaMME MO0 XMUMHM MPESYyCMOTPEHA MPEEMCTBEHHOCTb C
o0ydeHrneM XUMHHU Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUsI.

[TporpamMmMa 1Mo XMMHUH CITY>KUT OPUEHTUPOM JUIS COCTABJICHUS aBTOPCKUX PadOYHX MporpamMm. 3a
npejesaMi yCTaHOBJIEHHOM HporpaMMoil MO XUMMM 00s3aTeIbHOM (MHBAapHMaHTHOM) COCTaBISIOLIEH
coZiepKaHusl ydeOHOro mpeamera «XHUMHUS» OCTa€Tcs BO3MOXKHOCTh BbIOOpa €ro BapuUaTHUBHOMN
COCTAaBIIAIOLIEH, KOTOpask JOJKHA ONPEAETATHCS B COOTBETCTBUU C HAPABJICHUEM KOHKPETHOTO Mpoduis
o0yuyeHus. ABTOpaMu pabouux MPOrpaMM MOXKET ObITh MPEIOKEH MHOM MOJIX0A K CTPYKTYPUPOBAHUIO
y4eOHOro Mmarepuana M IOCIEIOBAaTEIbHOCTH €ro MW3y4eHHs, CBOE BHJEHUE NyTed U crnocoOoB
(GOopMHPOBaHUS CHUCTEMbI MPEIMETHBIX 3HAHWN, YMEHHM U BHUJOB Y4YeOHOM IEATEIBHOCTH, a TaKXKe
CUCTEMBI CIIOCOO0B M METOAMYECKUX IPUEMOB IO Pa3BUTHUIO U BOCIIMTAHUIO 00YYarOIIUXCSl.

B cootBercTBun ¢ xoHnentyaibHbiMU ToNokeHUsIMU PI'OC COO o Ha3zHAYEHUU MPEIMETOB
6a30BOro M yriayOn€HHOro ypoBHel B cucteMe AuQQepeHIMpOBaHHOIO 00yUYeHHUsI Ha YPOBHE CPEIHEro
obiero obpa3oBaHusi y4eOHbIN mpeaMer «XUMHsS» Ha ypOBHE YIiyONEHHOrO M3y4yeHMs HalpaBlieH Ha
peanu3aluio MPEeeMCTBEHHOCTH C IOCIEAYIOIIMM 3TaroM IOJIy4eHUS XMMHYECKOro Oo0pa3oBaHMs B
paMKax M3y4YeHUs CHELUAIBHBIX €CTECTBEHHO-HAyYHBIX M XHMMHYECKHX JHUCLUIUIMH B By3aX U
OpraHu3aIMsIX CPEeAHEro MpodeccuoHanbHOro 00pa3oBaHus. B 3Toii cBsA3M H3ydeHue npeamera « XUMHsD
OPUEHTHUPOBAHO TMPEUMYLIECTBEHHO Ha PACHIMPEHUE U YTIIIyOJIEHHE TEOPEeTHYeCKON M MpaKTUYEeCKOM
MOATOTOBKU OOYyYaroluXxcs, BBIOPABIIMX ONpPEAENEHHBI Mpoduias o00y4deHHs, B TOM UHCIE C
MEPCTIEKTUBON TOCIEAYIOMIEro MOJYYeHUs XUMHYECKOro 00pa3oBaHUS B CPEIHUX CIEHHUATIBHBIX M
BBICIINX yueOHBIX opraHuzauusx. Hapsny c atum, B cBere TpeboBanuit ®I'OC COO k miaHupyeMbIM
pe3yabTaTaM OCBOEHHsSI OCHOBHOM 00pa3zoBaTelbHON MpOrpamMMbl CpPEAHEro oOIero oOpazoBaHUA
U3y4eHHE IpeaMeTa «XUMUS» OPUEHTHUPOBAHO TAK)KE HA PELIEHHUE 3a/ad BOCIUTAHUS U COLMAIBHOTO
pa3BuTHs OOydaroluxcsi, Ha (OpMUpOBaHHE y HHUX OOIIEMHTEIUIEKTYyalbHBIX YMEHHUHA, YMEHHM
panMoHanmu3alMu  y4yeOHOro TpyJa W OOOOWIEHHBIX  CIIOCOOOB  JIEATENBHOCTH,  MMEIOIIUX
MEXIUCIHUIITIMHAPHBINA, HAJAIPEIMETHBIN XapaKTep.

CocraBmsitomiuMu ~ nipeaMeTra  «XUMHs» Ha ypOBHE YIIyOJIEHHOTO U3YYEHHS SIBISIFOTCS
yrayOnénnsle Kypcsl — «Opranuueckas xumus» U «OOmass um HeopraHuyeckas xumus». [lpu
OIIpEJICJIEHUH MOJX0A0B K 0TOOPY U CTPYKTYPHOW OpraHU3ally COAEP KaHUS 3THX KypCOB B IIPOrpaMMe
0 XUMUU 32 0CHOBY NpUHATHI onoxkeHuss PI'OC COO o paznuuusx 6a30BOro u yriay0iaEHHOTO ypOBHEH



M3y4YeHUs MpeaMeTa.

OcHoBy cojnepxkanusi KypcoB «Opranndeckas xumus» u «OOmmas U HEOPraHUYECKash XUMHUSDY
COCTaBJISIET COBOKYITHOCTD MPEAMETHBIX 3HAHUM M YMEHUN, OTHOCSIIMXCS K 6a30BOMY YPOBHIO U3YUCHUS
npeaMera. JTa CUCTeMa 3HAHUN IOJIy4daeT OINpeAeNEHHOE TEOPETHYECKOE JOIOJIHEHHUE, MO3BOJISIOLIEe
OCO3HAaHHO OCBOHUTH CYIIECTBEHHO Oonblinii 00bEM (akToNoruueckoro wmarepuana. Tak, Ha
yriayOiaEHHOM YpPOBHE H3y4eHHs INpeaMmeTra oOecredeHa BO3MOXKHOCTh 3HAYUTENIBHOTO YBEIHUEHUS
o0bEMa 3HAHMM O XMMHYECKHX JJIEMEHTaX W CBOWCTBAX MX COCAMHEHHH Ha OCHOBE pACIIMPEHUS U
yriayOaeHus IPeICTaBICHUNA O CTPOSHUH BEIIECTBAa, XUMUUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHUS
peakluii, pacCMaTpUBAEMbIX C TOYKH 3PEHUS XMMHUUYECKOW KHHETUKM U TEpPMOJAMHAMUKHU. M3yueHue
NEPUOINYECKOTO 3akoHa U llepHoaMuecKoil CHCTEMBI XHUMHUYECKHX OJJIEMEHTOB Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHUYECKUX TMPEACTABICHUSIX O CTPOCHUM aroMa. XHMHUYECKas CBS3b
OOBSICHSIETCS] C TOYKH 3PEHUS SHEPreTUICCKUX U3MEHEHH NIpU €€ 00pa30BaHUU M PA3PYIICHHUHU, a TAKXKE
C TOYKH 3pEHHS MEXaHU3MOB €€ oOpa3oBaHus. V3yueHue THIIOB peakiuii JOMOIHACTCS (POPMUPOBAHUEM
MIPEJICTABICHUM 00 AIIEKTPOXUMHUYECKUX MPOIECcaxX M AIEKTPOIM3E PACIIaBOB M PaCTBOPOB BelecTB. B
Kypce OpPraHMYeCKOil XUMHH MpPH PACCMOTPEHUU PEaKUMOHHOW CIOCOOHOCTH COCIMHEHHM yemseTcs
0cob0e BHUMaHHUE BOIIPOcaM 00 3JEKTPOHHBIX dPQeKTax, 0 B3aUMHOM BIHSHUM aTOMOB B MOJIEKYJIaxX H
MEXaHU3Max peaKiuil.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJEP’KaHUE KYPCOB XUMUU YIIyOIEHHOIO YPOBHS U3yUYEHUS
JUISL KJIACCOB OIpeNIeEHHOro npouis (M1aBHBIM 00pa30oM Ha UX CTPYKTYpPY M XapakTep AONOJHEHUH K
o0mIei CUCTeME NPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIUSHUE CMEXHBIC MpPEAMETH. Tak, Hampumep, B
COZIep)KaHUU TIPEeIMETa sl KJIACCOB XMMHKO-(PU3NIECKOTO Mpodmiis O0bIIoe 3HaYeHHEe OyayT MMETh
AJIEMEHTHI y4eOHOro maTepuana no oomeil xumuu. [Ipn u3ydenuun nmpenMera B JaHHOM CiIydae akIEHT
OyzeT cienaH Ha OOIIHOCTH METOJOB TMO3HAHM, OOLIHOCTh 3aKOHOB M TEOPUN B XUMUU U B (PU3UKE:
aTOMHO-MOJIEKYJISipHasi Teopusi (MONEKYJsipHas Teopust B (PU3UKE), 3aKOHBI COXpPAHEHHsS MAacChl H
SHEPTUH, 3aKOHBI TEPMOANHAMUKH, JEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BELIECTB U APYyTrue

B 1o xe Bpems B coaepKaHMM IpenMeTa Jjs KJIacCOB XMMMKO-OMOJOTHYECKOro Mpoduis
OonpIIU  yACNBbHBIA BeCc OyJIeT WMEeTh OpraHuueckas Xumus. B 3ToM ciydyae mnpemocTaBisieTcs
BO3MOXXHOCTh Ul OoJyiee OOCTOSITEIbHOTO PACCMOTPEHUSI XUMHYECKOM OpraHU3aluu KIETKH Kak
OMOJIOTUYECKONW CUCTEMBI, B COCTaB KOTOPOU BXOJAT, K MPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTHI, KaK
UL, ONKH, YTIIeBObl, HYKJIEHHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O COCTaBe M CBOMCTBAX
MPEACTABUTENEH OCHOBHBIX KJIaCCOB OPTAaHMYECKUX BEIIECTB CIIy’aT OCHOBOMW JUISl U3yUYEHHS CYLIHOCTH
mporieccoB POTOCUHTE3a, JbIXaHUS, MUIIEBAPEHHUS.

B mane gopmupoBaHusi OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOeH4I;I$I OOIIEeHAYYHBIX METOJ0B
MO3HAHMS U ONbITa MPAKTHUUYECKOTO MPUMEHEHHUs HAy4YHbIX 3HAHWM H3ydeHUE NpeaMmeTa «XHUMHs» Ha
yIIIyOJIEHHOM YpOBHE OCHOBAHO HAa MEXIPEJIMETHBIX CBS3SIX C yYeOHBIMHU MpPEIMETaMU, BXOJSAIIUMHU B
cocTaB IpeaMeTHBIX obnacTeil «EcrecTBeHHO-HAay4HbIE TpeAMETh, «MaremaTHuecka U HHPOpMaTHKa»
u «Pycckuii sI3bIK U JINTEpUATYpay.

[Tpu m3ydyenun yueOHOro mpeamera «XUMHs» Ha yriyOJ€HHOM YPOBHE TakKe, KaKk Ha ypOBHE
OCHOBHOTO WU cpenHero oomiero oOpa3zoBaHus (Ha 0a30BOM YpOBHE), 3ajadeil IepBOCTENEHHOMN
3HAYUMOCTH SIBIIETCS (POPMHUPOBAHNE OCHOB HAYKU XMMHHU KaK 0OJACTH COBPEMEHHOT'O €CTECTBO3HAHUS,
MPAKTUYECKOW JIeATEIbHOCTH YEJIOBEKa U OJHOr0 M3 KOMIIOHEHTOB MHPOBOHM KyJbTyphl. PelieHue »Toit
3a/layd Ha yriIyOJIEHHOM YPOBHE M3YUYEeHHs MPEAMETa MpeIoiaraeT pealn3alnio TaKuX IeNei, Kak:

dbopMupOBaHUE TPEICTABICHUN:

0 MaTepUalbHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX M TMO3HABAEMOCTH SIBICHUM MPHUPOJIBI, O
MECTe XUMUHU B CUCTEME €CTECTBEHHBIX HayK U €€ Beylleil poiu B 00eCcredeHnH YCTOWYUBOTO Pa3BUTHS
YEJIOBEUECTBA: B PEHICHUU MPOOJEM SKOJOTUYECKON, YHEPreTUUECKOW M THIIEBOM O€30mMacHOCTH, B
pPa3BUTUM MEIUIIMHBI, CO3JAHUM HOBBIX MATEPHAJIOB, HOBBIX HCTOYHUKOB DSHEPTrUU, B OOECIICUCHUU



paIMoOHAIBFHOTO TPUPOIOTIONH30BaHMS, B (OPMUPOBAHIUN MUPOBO33PEHUS U OOIICH KyJIbTyphl YEIIOBEKa,
a TaK¥Ke SKOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO M IPUPOJHOM Cpejie;

OCBOCHHME CHCTEMbl 3HAHHM, JISKAIIMX B OCHOBE XMUMHUYECKOM COCTABJISIIOLICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa: (YHAAMEHTAIbHBIX MOHITHHA, 3aKOHOB M TEOPHUH XUMHH, COBPEMEHHBIX
MPEJICTABJICHU O CTPOEGHUU BEUIECTBA HAa pPa3HbIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJUHAMUYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAaHUS XUMHUYECKUX
peakuuii, 0 XMMHUYECKOM paBHOBECHH, PACTBOPAX W ITUCHEPCHBIX CUCTEMaX, 00 OOIIMX HAyYHBIX
MPUHIIMIIAX XUMUYECKOTO MPOU3BOICTBA;

dopMupoBaHue y o0Oy4yarOUIMXCSd OCO3HAHHOTO IOHMMAHHS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKUX 3HAHWA i1 OOBSICHCHHUS KIIIOYEBBIX HIACH W MPoOJeM COBPEMEHHOW XHMHH, IS
OOBSICHEHUSI M TPOTHO3UPOBAHUS SBJICHUH, MMEIOUIMX E€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO
pemieHust MpoOJieM, CBSI3aHHBIX C XWMHEH, MPOrHO3UPOBAHMS, aHAIM3a W OLEHKH C IO3UIHHA
HKOJIOTUYECKON 0€30MacHOCTH TOCHIEACTBUN OBITOBOM M NPOU3BOICTBEHHOW NEATEIBHOCTH YeNOBEKa,
CBA3aHHOMN
C XUMUYECKUM MPOU3BOICTBOM, UCIIOIH30BAHUEM U NEPEPAOOTKON BEIIECTB;

yrayOsaeHre MpeCTaBICHU O HAyYHBIX METOAAX MO3HAHUSA, HEOOXOAMMBIX I MPUOOpETEHUS
YMEHHIM OpPUEHTUPOBATHCS B MHUpPE BEHIECTB U OOBSCHEHUS XUMUYECKUX SBICHUM, UMEIOIIUX MECTO B
MPUPOJIE, B IPAKTUIECKOH EATETHHOCTH U IOBCEAHEBHOM KU3HHU.

B mnane peanmzanuu nepBOOYEpPEIHBIX BOCIIUTATENBHBIX M PAa3BUBAOIMIMX (PYHKIUH IETOCTHOU
CHCTEMBI CpeIHero o0Imero oOpa3oBaHusl MPHU M3YUYCHUHU MpeaMera «XuMHus» Ha yriryOinEHHOM ypoBHE
0c00yI0 aKTyaJIbHOCTh IPUOOPETAIOT TaKKUE IIETTN U 33]]auH, KaK:

BOCIHTAHHE YOESKIEHHOCTH B TII03HABAEMOCTH SBJICHHM NPUPOIBI, YBAKEHHUS K IMPOLECCY
TBOpPUECTBA B OOJACTH TEOPETUYECKUX M TPUKIATHBIX HCCIEAOBAaHUNA B XUMHUHU, (OPMHUPOBaHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH;

pa3sBUTHE MOTHMBALMM K OOYYEHUIO U [O3HAHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTaHHUIO HA OCHOBE YCBOECHMSI 00II€UEIOBEYECKUX IEHHOCTEH;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEU
oOyuarouxcs, GopMHUpoBaHUE Y HUX CO3HATEIBHOIO OTHOIIEHUS K CaMO0Opa30BaHUIO U HEMPEPHIBHOMY
00pa3oBaHMIO KaK YCJIOBHIO YCIEHNIHOWM TpOo(ecCHOHANbHOW U  OOIIECTBEHHON JesATEIBHOCTH,
OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 3/I0POBbIO U MOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHNE YMEHHI U HABBIKOB Pa3yMHOTO MPUPOJONOIb30BAHMS, PA3BUTHE IKOJIOTUYECKOM
KYJIbTYpBI, IPUOOPETEHHE OIbITa OOIIECTBEHHO-TIOJIE3HOM 3KOJIOTHYECKOM eI TeTbHOCTH.

OO0iee YKCIIo0 4acoB, PEKOMEHOBAHHBIX ISl M3YYCHUs] XUMHUHU Ha YrIyOleHHOM ypoBHe, - 204
gacoB: B 10 kiacce - 102 yaca (3 waca B Hezeno), B 11 kimacce - 102 gyaca (3 vaca B Hefemio).

Cooepoicanue odoyuenus ¢ 10 kracce.

Oprannyeckasi XuMHsI.

(Kypcueom B NaHHOM TeKCTe OYyIyT BBIIEIEHBI 3JEMEHTHI COAEpkKaHHs ydeOHOro maTepuana,
KOTOpBIE M3YYarOTCS B O3HAKOMHTEIHHOM IIJIaHE M HE BKIIIOYAIOTCS B COCTaB MPEAMETHBIX Pe3yJbTaTOB
ocsoenus OIT COO).

TeopeTnueckrue OCHOBBI OPraHMYECKOW XUMUH.

[IpenMeT u 3HaUEHUE OPTAHUYECKOW XUMHH, MPEICTaBICHHE O MHOTrO00pa3uu OpPraHMYECKUX
COCIMHEHU.

DNEKTPOHHOE CTPOEHHE aTOMa YIJIEpOoJia: OCHOBHOE M BO30YKIEHHOE COCTOsIHMS. BajeHTHble
BO3MOYKHOCTH aToMa yriiepoa. XUMHUECKasi CBS3b B OPTaHUYECKUX COSAMHEHUSIX. THIThI THOpUIN3anN
aTOMHBIX opOuTajeil yriaepoaa. MexaHu3Mbl 0Opa3oBaHKs KOBAJEHTHOHN CBs3M (OOMEHHBIH W JJOHOPHO-
aKIEeNTOPHBIM). THIBI TIepeKphIBaHUS ATOMHBIX OpOWTaNeH, - U T-CBsA3W. OIuHapHas, JBOWHAS U
TpoitHas cBsi3b. CrIocOOBI pa3pbiBa CBSI3€H B MOJIEKYJIaxX OpraHndYeckux BemiecTB. [TonaTue o cBoG01HOM



panukaie, Hykieoduie u IeKTpoQue.

Teopus cTpoeHUs OpraHuyeckux coeauHeHnii A.M. byTiepoBa 1 COBpEMEHHBIE IPEJCTABICHUS O
CTPYKTYyp€ MOJIEKYJ. 3HAu€HUE TEOPUM CTPOEHHUS OpPraHUYECKUX COEOUHEHHH. MoleKysipHble U
CTpyKTypHbIe (Gopmynbl. CTpyKTypHbIe (HOpMYJBI pa3IMYHBIX BUAOB: pa3BEPHYTass, COKpallEHHAas,
CKEJIETHA.

W3omepus. Bunbl n3oMepun: CTpyKTypHasi, IpOCTPaHCTBEHHAsL.

OnexkTpoHHbIE 3(P(PEKTHI B MOJIEKYyJIaX OPraHMYECKUX COCIMHEHUH (MHAYKTUBHBIA U ME30MEPHBII
¢ dexThr).

[IpencraBienne o KiIacCUpUKALMKU OpraHUYecKuX BemecTB. lloHsATHE O (YHKIHMOHATBHON
rpynne. I'omonorus. I'omonoruueckue psasl. CucremaTHdeckass HOMEHKIATypa OpPraHUYECKUX
coenunenuii (IUPAC) u TprBHaibHbIC HA3BAHUS OTICIBHBIX TPEICTABUTEIICH.

OcobeHHOCTH W KiIacCUpUKAIMS OpraHMYecKuX peakunil. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaxkuy B OpraHMYECKON XUMUH.

OKCIEpUMEHTAJIBHBIE METOABl HM3YYEHHs BELIECTB M HX IPEBpAILCHUN: O3HAKOMIICHHE C
o0pa3llaMu OpraHMYEeCKMX BELIECTB M MaTepuajlaMHM Ha HUX OCHOBE, OIBITHl [0 IPEBPAIICHUIO
OpPraHUYECKUX BEIECTB IpPU HarpeBaHUM (IUIaBJICHHE, OOYIJIMBAHHWE W TOPEHUE), KOHCTPYHPOBAHUE
MOJIEJIEN MOJIEKYJI OPTaHUYECKUX BEILECTB.

YrneBoaopoibl.

Ankanbel. ['oMoyormueckuid psii  ajnkaHoB, oOmas (opMmyina, HOMEHKJIATypa W HU30MEpHS.
DJIeKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYT alIKaHOB, SP>-THOPUIM3AIMs aATOMHBIX opOuTaeii
yriaepoaa, 6-cBsi3b. Kongopmepoi. Duznyeckue CBOWCTBA AIKAHOB.

XVUMUYECKHE CBOMCTBA allKaHOB: pEaKIMHU 3aMEIICHHs, HW30MEpU3alllH, JAECTUAPUPOBAHUSA,
[UKIU3allMY, TUPOTN3a, KPEeKUHra, TopeHus. [IpedcmasneHue o mexanusme peaxyuil paoukaibHO20
3ameuyeHusl.

Haxoxxnenue B mpupoae. CriocoObI MOTyYeHUs U TPUMEHEHUE aJTKaHOB.

[uxnoankanel. OOmas Qopmymna, HoOMeHKIaTypa u u3zoMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB ManbIX (LMKJIONpPONAaH, IUKIO0YTaH) U OOBIYHBIX (LMKIONEHTaH, IUKIOTeKCaH)
nuKiIoaaKkanoB. CiocoObl MOyYEHUsI U TPUMEHEHNE ITUKIIOATKAHOB.

Anxensl. ['omomoruyeckuit psjn aikeHoB, oOmas (opMmyrna, HOMEHKIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYI alKeHOB, SP2-ruOpHAN3alHs aTOMHBIX opOuTaneil yriepona, 6- u
n-cBsi3u. CTPYKTypHas ¥ TeoMeTprueckas (Iuc-Tpanc-) uzomeprst. Du3ndyeckye CBOWCTBA ATKEHOB.

XUMHUYECKUE CBOMCTBA: pPEAKIMU MPHUCOCIUWHEHHUS, 3aMEIICHUS B O-TI0JIOXKEHUE IpPHU JIBOWHOMN
CBSI3M, TMOJIMMEPHU3AlMU W OKUCIEeHUS. [Ipedcmasnenue o Mmexawuzme peaxyuu 31eKmpoduibHO20
npucoedunenus. [lpaBuno MapkoBHukoBa. KauecTBeHHBIE peakiiy Ha TBOWHYIO CBSI3b.

CnocoOsI 1oTy4YeHus ¥ IPUMEHEHNE aJTKEHOB.

Ankanuensl. Kimaccudukanus aakaganeHoB (CONPSHKEHHBIC, W30JIMPOBAHHBIC, KYMYAUPOBAHHbLE).
OCoOEHHOCTH 3JICKTPOHHOTO CTPOCHHS W XHUMHUYECKHUX CBOKMCTB CONPSOKEHHBIX JWeHOB, 1,2- u 1,4-
npucoeauHenue. llomumepusanus conpsokEHHBIX AWEHOB. CrocoObl MONMy4YeHHs W MPUMEHEHHE
QJIKa/INCHOB.

Ankunbl. ['OMONOTHYECKUH ps amKWHOB, oOmas ¢opMmyla, HOMEHKIaTypa W H30MEpHs.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJ AIKWHOB, SP-THOpPHANU3AIMS aTOMHBIX OpOUTanei
yriepoaa. Gu3ndecKkue CBONCTBA aJIKUHOB.

XWMHUYECKUE CBOMCTBA: PEaKIMM MPUCOCAUHECHUS, TUMEPU3AIUU U TPUMEPHU3AINH, OKUCICHUS.
KucnoTHbeie cBOMCTBa aJKMHOB, MMEIOIIMX KOHIIEBYIO TPOMHYIO CBs3b. KauyecTBEHHBIE peaklMM Ha
TPOMHYIO CBA3b.

CriocoObI MoTy4YeHHsI ¥ TPUMEHEHHUE ATKUHOB.



Apomaruyeckue yriaeBoJopoisl (apeHsl). ['omonoruueckuii psa apeHoB, obOmas ¢opmya,
HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH30ma. [lpasuno
apoMamudHoOCmu, npumepvl apomamudeckux coeourenuil. Pu3nuecKue CBONCTBA apEHOB.

XUMHYECKUE CBOMCTBAa OEH30JIa U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OEH30JIbHOM KOJIBIE U
YIJIEBOJAOPOAHOM paJiuKae, peakiuyi IpUCOEANHEHHs, OKHCIEHUE TOMOJIOroB OeH3omna. /lpeocmasnenue
0 MexaHuzme peaxyuti d1ekmpodunbnozo 3ameujenus. 1lpencrapienue 00 OpUEHTUPYIOIIEM JeHCTBUN
3aMecTUTeNell B OEH30JIbBHOM KOJblle Ha MpUMEpe aJIKWIBHBIX PpaJAMKaloB, KapOOKCHIBHOM,
TMIPOKCWIBHOM, aMUHO- ¥ HUTPOTPYIIIIBI, aTOMOB TaJIOT€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTupoiia. [lonnmepusanus crupona.

CriocoObI mosTy4eHus: 1 IpUMEHEHUE apOMAaTHUYECKUX YTIIEBOJOPOIOB.

[Mpuponnsrii ra3. [lomytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenue. KameHnuslid yroms u
MIPOAYKTHI €ro mepepadboTKH.

CrocoObl  miepepabOTKH  HEPTH: TMEPEeroHKa, KPEKUHT (TEPMUYECKUH, KaTaTUTHYCCKHIA),
pudopmuHr, nuposus. IpoxykTsl nepepaboTku HeTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBSA3b MEXAY PA3JIMYHBIMU KJIACCAMM YIJIEBOJOPOIOB.

DIEKTPOHHOE CTPOECHUE IAJIONEHIIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakninn 3aMenieHus rajoreHa Ha
TUIPOKCOTPYIILY, HUMPOSPYANY, YUAHOSPYRNY, amunocpynny. JleWcTBUE€ Ha TaJOreHIIPOU3BOIHBIC
BOJHOI'O U CIIUPTOBOIO pacTBopa Hiénoun. B3zaumoneicTBue AUrajaoreHaJkaHOB C MarHUEM U LIUHKOM.
Ionamue o memannoopeanuyeckux coeourenusx. VIconb3oBaHue rajloreHIpon3BOIHBIX YIIIEBOIOPOIOB
B OBITY, TEXHHMKE U TIPU CHHTE3€ OPTaHMYECKUX BEIIECTB.

DKcrepuMEeHTaIbHBIE METOABl M3YYEHUS BEIIECTB W WX TNPEBPALICHUN: M3y4YeHUE (UINIECKUX
CBOMWCTB yIJIEBOAOPOAOB (PACTBOPUMOCTb), KAUECTBEHHBIX PEAKIMH YITIEBOJOPOJOB Pa3IMUHBIX KIACCOB
(obecuBeurBaHue OpOMHOM MM MOJHOW BOJBI, pPAacTBOpa IlepMaHraHaTa Kajius, B3auMoelcTBUE
alleTWIeHa C aMMHUAYHbIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOEe OOHapy)KeHUE YIiiepoaa u
BOZOPOJAa B OpPraHMYECKHX BELIECTBAaX, [TOJIy4YEHHE DTUJICHA U MU3YyUYEHHUE €r0 CBOMICTB, O3HAKOMIICHUE C
koutekuusiMu «HedpTts» U «Yromp», ¢ oOpa3uamu IjacTMacc, KaydyKOB M PE3UHBI, MOJEIHpPOBAHUE
MOJIEKYJ YIJIEBOJOPOIOB U FJIOT€HIIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucnoponconepxaiiue opraHn4eckue COeMHEHMS.

[TpenenbHble OgHOATOMHBIE CUPTHL. CTpoeHHE MOJEKYN (Ha MpuUMepe MEeTaHoja W ATaHOoIa).
I'omonoruueckuit psia, obmas QGopmyna, U30Mepus, HOMEHKJIAaTypa W kiaccuduxarms. dusmdeckue
CBOICTBA MpeIeTIbHBIX OJJHOATOMHBIX CIIUPTOB. BOJOPOIHEIE CBSI3U MEKTY MOJIEKYJIaMH CIIUPTOB.

XVUMHYECKUE CBOMCTBA: PEAKIMHM 3aMEIICHUs, NerHJpaTalid, OKUCICHUS, B3aUMOJICHCTBUE C
OpPraHMYECKUMH M HEOpPraHWMYeCKUMHU KucioTramu. KauecTBeHHas peakius Ha OJHOATOMHBIE CIUPTHI.
JleiicTBue »TaHOJa M METaHOJA Ha OpraHu3M 4yenoBeka. CrocoObl TMONydeHUsS U TNpPUMEHEHHE
OJTHOATOMHBIX CITUPTOB.

[Ipocteie »¢dupbl, HOMeHKIaTypa u u3oMepusi. OcoOeHHOCTH (U3MYECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaTOMHBIE COUPTHI — STUJICHIIMKONL W TIulepuH. Ou3ndeckne U XUMUYECKHE CBOMCTBA:
peaKiuu  3aMelIeHHs, B3aUMOJCWCTBUE C OPraHUYeCKUMH ¥ HEOPTaHWYECKUMHU KUCIOTaMH,
KayecTBEHHasl peaklis Ha MHOTOAaTOMHBIE CHUPTHL. [Ipedcmasnenue o0 Mexawuzme peaxyuil
HYKeounvHo2o 3ameujenus. JleiictBue Ha opraHu3M denoBeka. CriocoObl MOSyYeHHs] U MPUMEHEHUE
MHOTOQTOMHBIX CITHPTOB.

®enon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIUSHHE THIPOKCOTPYIIBI W OCH30JBHOTO siIpa.
®dusnueckue cBoricTBa GeHosna. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KauecTBeHHBIE peakiiuy Ha
¢denon. Toxkcuunocth ¢eHona. CriocoObl moaydeHust U npuMeHeHue denona. OenondopmanbaeruaHas
cMoJIa.



KapOoHunbpHbIE COSAMHEHHS] — albJCTUIbl U KETOHBI. DIEKTPOHHOE CTPOCHHE KapOOHWIBHOM
rpynnbl. ['oMomoruyeckue psiibl albJETUI0B U KETOHOB, 00mas (hopMyina, u3oMepus 1 HOMEHKIIATypa.
DuU3NYECKUE CBOKWCTBA albJETUI0B U KETOHOB.

XUMHYECKUE CBOMCTBA albJIETHJOB W KETOHOB: PEAaKIHH IMpHCOeNuHEeHUs. [IpedcmasneHue o
Mexanuzme peaxkyuii HyKneo@uivno2o npucoeourenus. OKUCIEHUE albIeTUI0B, KAUeCTBEHHbIE PEeaKINU
Ha anpaeruipl. CriocoObl MONy4YeHHs U TPUMEHEHUE allbJIETHI0B U KETOHOB.

OOHOOCHOBHBIE TMpe/eibHble KapOOHOBBIE KUCHOTHL. (OCOOEHHOCTH CTPOCHHSI MOJIEKYJ
KapOOHOBBIX KUCIOT. M3omepusa u HomeHknatypa. dusnueckue CBOMCTBA OJJHOOCHOBHBIX IMpPeIeIbHBIX
KapOOHOBBIX KUCIOT. BoiopoaHbIE CBA3U MEXy MOJIEKyJIaMi KapOOHOBBIX KUCIIOT.

XVWMUYECKUE CBOWMCTBA: KHUCIOTHBIC CBOWCTBA, peakius dTepuUKAINH, PEAKIUH C yYaCTUEM
YIJIEBOIOPOAHOIO pajivKaa.

Oco0eHHOCTH CBOICTB MypaBbUHOU KHCIIOTHI.

[Tonsatne O TPOM3BOJAHBIX KAapOOHOBBIX KHCIOT — CIOXHBIX J(QHpaxX, aHeuopuoax,
2A7102eHAHUOPUOAX, AMUOAX, HUMPULAX.

MHuoroo6pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPENENIbHBIX M apOMAaTHYECKUX
KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KHUCIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenu BhICHIUX
KapOOHOBBIX KHCIIOT: CT€apHUHOBAasl, MaJbMUTUHOBAS, OJCHHOBAA, JIUHONEBAS, JUHONIEHOBAS KHUCIOTHI.
CriocoObl 1osty4eHus U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl. ['omonormueckuit psim, obmas Qopmyna, u30Mepusi W HOMEHKJIATYypa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: THIPOJIN3 B KUCIION U LIEJTOYHOM Cpelie.

XKupsr. Crpoenue, puzndeckne 1 XMMUYECKHE CBOMCTBA )KUPOB: THAPOJIHN3 B KUCION U MIETOYHON
cpene. OcoOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKU HEMpeNeIbHBIX )KUPHBIX KHCIOT. JKUphI B
IPUPOJIE.

MpbUTa Kak CcONM  BBICHIMX KapOOHOBBIX KHCIOT, HMX Momllee naeiictBue. [lonwamue o
cunmemuyeckux morouwux cpeocmeax (CMC).

OO6mas xapaktepuctuka yrieBoaoB. Kiaccudukanus yrieBonoB (MOHO-, AU- U MOJTHCAXapPHUIBI).

Monocaxapusl: TI0K03a, GPyKTO3a, earakmosa, pubosa, oe3oxcupuvosza. Pu3ndeckue CBONCTBA
U HaxoxjaeHue B npupone. @orocunres. Onmuueckas uzomepus. Konvuamo-yennas maymomepus Ha
npumepe MOJeK)bl 21I0K03bl, npoekyuu Xeyopca, a- u f-anomepul 20KO3bL.

XHUMHUYECKUE CBOMCTBA TJIIOKO3bl: PEAKIMM C YYaCTHEM CHUPTOBBIX W albACTUIHOM Tpyml,
CIUPTOBOE U MOJIOUYHOKHCIIOE OposkeHue. [IpuMeHeHue TIr0KO3bl, €€ 3HAaYeHHE B KU3HEIEATEIbHOCTH
opraHusma.

Hucaxapunpl: caxapo3a, MajabT03a U JAKMO3d. BOCCTaHaBnHBa}omH§ 1 HEBOCCTaHABIIMBAIOIINE
nucaxapunbl. 'maponus qucaxapuoB. HaxoxaeHue B pupojie ¥ IpuMEHEHHE.

[Tonucaxapuapl: Kpaxmal, TJIUKOreH M 1eumnono3a. CTpoeHne MakpoMOJEKyJ Kpaxmarna,
IJIMKOTeHa W IeJuTrosio3bl. PU3MyecKue CBOMCTBA KpaxMmala M IEJUIIOJIO3bl. XHUMHUYECKHE CBOMCTBA
Kpaxmaja: THAPOJIN3, Ka4eCTBEHHAas peaklMsl ¢ MOJA0M. XMMUYECKHE CBOMCTBA LEJUIIONIO03bI: THIPOIIN3,
noryueHue 3(upoB 1eIUTi0N10361. [IoHsITHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBINA MIENK).

OKCIEpUMEHTAIbHbIE METO/Abl M3Yy4YEeHHMsS BEIIeCTB W MX MPEBPALEHUN: pPACTBOPUMOCTH
pa3IMYHBIX CHUPTOB B BOJIE, B3aMMOJICHCTBHE STaHOJA C HATPUEM, OKHUCIEHHUE STUJIOBOrO CIHpPTa B
anbJeTu]] Ha PAaCKaAIEHHOW MEIHON MPOBOJIOKE, OKUCIEHUE HTHJIOBOIO CHUPTa JUXPOMATOM Kaus
(BO3MOKHO MCIOJIb30BaHME BUACOMATEPUATIOB), KAUYECTBEHHBIE PEAKIIMU HA abJETH/bI (C THAPOKCUIOM
muammuHcepedpa(l) u runpokcunom Mmemu(Il)), peakuus raunepuna ¢ rugpokcugom  menu(Il),
XUMHUYECKHE CBOMCTBA pPAacTBOpAa YKCYCHOM KHCIOTBI, B3aHMOJEICTBHE pacTBOpa TJIOKO3BI C
ruapokcuaom menu(ll), B3aumozeiicTBre kpaxmana ¢ MOJOM, pElIeHHE AKCIEPUMEHTaIbHBIX 3a/ad Mo
teMaM «CrupTel U peHonb, «KapOoHoBbie KUCIOTHL. ClI0XKHBIE 3UPBD).



A30TcoepKalle OpraHnYeCcKue COeMHEHUSI.

AMUHBI — OpraHWYecKue MPOU3BOJHBIE amMMuaka. Kmaccudukarus amMuHOB: anudarudeckue u
apoMaTHYECKHE; IEPBUYHBIC, BTOPUYHBIE U TpeTUUHbIe. CTpOCHHE MOJIEKYJ, 00mIast popmyma, u3oMepus,
HOMEHKJIATypa W (U3NYECKUE CBOWCTBA. XUMHYECKOE CBOWCTBA anv(paTHUYECKHMX aMHHOB: OCHOBHBIE
CBOMCTBA, QJIKWIMPOBAHHME, B3aMMOJCIHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM kuciorod. Conn
ANKUJIAMMOHUSL.

AHWINH — MNOpEeICTaBUTENb AaMUHOB apomarnueckoro psana. Crpoenue anwnmHa. B3anmuoe
BIUSHUE TpPyHn aTOMOB B MoJieKysde aHwinHa. OCOOEHHOCTH XHMHUYECKHUX CBOMCTB aHWIMHA.
KauecTBeHHbIE peakiy Ha AHWINH.

CrocoObl  TONMy4YeHUsT W TpUMEHEHHE anupaTU4YecKux aMuHOB. [lomyueHue aHWIMHA W3
HUTpOOEH3071a.

Amunokucnotel. Homenknatypa u wuzomepusi. OTAeNbHbIE TPEACTABUTENHN (-aMUHOKHUCIIOT:
TIUIWAH, aJaHuH, @EeHUNANaHUuH, CepuH, 2AVMAMUHOBAS KUcCIoma, Jau3uH, yucmeur. Onmuueckas
usomepus amunoxuciom: D- u L-amunoxucromer. ®usnyeckue CBOMCTBA aMUHOKHUCIOT. XUMHUYCCKUE
CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpPHBIX OPraHWYECKUX COCIMHEHUH, peakius MOJUKOHICHCAIUH,
oOpa3oBaHMe MENTUAHON CBsA3U. buonornueckoe 3HaueHre aMUHOKUCIIOT. CUHTE3 ¥ THAPOIIN3 MENTHIOB.

benku kak mpuponnsie monumepsl. [lepBuuHas, BTOpUYHAs W TPETUYHAs CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OCIIKOB: TUAPOIIH3, ICHATYPAIIHsI, KAUeCTBEHHBIC PEAKITUU Ha OCIIKH.

Honamue 06 azomcooepicawjux 2emepoyuKkIudyecKux coeouHenusax. Ilupumuounosvie u
nypuHogvle ochosanus. Hykneunosvie kuciomol: cocmas, cmpoenue u OUuo102u4ecKkdsi pob.

DKCTIEpUMEHTAIBHBIE METOJbI M3YUYCHHS BEIICCTB M HMX IMPEBPAIICHHI: PAacTBOPECHHE OCIIKOB B
BOJIe, ICHATypalus OCJIKOB MPU HarpeBaHUH, IBETHbIE PEaKIIMU Ha O€JIKH, pEIIeHHEe YKCIIEPUMEHTATbHBIX
3aa4 MO TeMaM «A30TcoJepKalllue OpraHu4YecKHUe COeIuHEHUs» H «Pacno3HaBaHHe OpPraHUYECKUX
COCAMHEHUIY.

BricokoMmoeKyisipHble COETUHEHUSI.

OcHOBHBIE TOHSTHS XHMHUU BBICOKOMOJEKYJSPHBIX COEJUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEpPU3ALMM, CPEIHss MOJIeKyJspHas Macca. OCHOBHbBIE METO[bI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN — NOJUMEpU3alusl U NOJUKOHAeHcanus. [Ipedcmasnenue o
cmepeopegyisApHOCIU U HAOMONEKYIAPHOU CMPYKmype HOIUMEPO8, 3A8UCUMOCHb CEOLUCME NOIUMEPOS
Om UX MONEKYIAPHO20 U HAOMOIEKYIAPHO20 CIMPOEHUSL.

[TomumepHsle Matepuansl. IlmacTmacchl (MOMUATHUIICH, MOJUIPONMIICH, IOJUBUHIIXIOPHUI,
MOJUCTUPOJ, TOJIMMETHWIMETaKpuiIaT, IOJUKapOOHAThl, NOJIMATHIEHTepePTanar). YTHUIU3aUs U
nepepadoTKa IIaCTHKA.

DnacToMepbl: HAaTypaJlbHbIN KayuyyK, CHHTETUYEeCKHe Kayuyyku (OyTaaueHOBBIN, XJIOPOIPEHOBbIH,
U30TPEHOBBIN) U cuiukonvl. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEpCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KapOH 1 JIaBCaH).

Tonumepvl cneyuanvHoco HasHaueHus (Mme@uoH, Keeiap, IIeKMpOnposooswyue HnOIUMeEpDLL,
buopasnazaemvle noIuUMepsl).

OKCHEpUMEHTAJIbHBIE METOABl HM3YYEHHs BELIECTB M WX IPEBpAIICHUN: O3HAKOMIIEHHE C
oOpasllaMd  TPUPOAHBIX M  HMCKYCCTBEHHBIX  BOJIOKOH, IUIaCTMacC, KayyyKoB,  peIIeHHue
SKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «Pacrno3HaBaHue miiacTMacc U BOJIOKOHY.

Pacuérnrle 3amaun.

Haxoxnenve MonekyasipHOH (QOpMyJIbl OpPraHM4YecKOro COEAMHEHHs] MO0 MAacCOBBIM JOJSIM
AJIEMEHTOB, BXOJSIIUX B €0 COCTaB, HAXOXKJIEHUE MOJIEKYJISIPHOI (hOPMYJIbI OPraHUYECKOTO COSTUHEHUS
mo macce (00bEMY) TMPOAYKTOB CTOpaHHs, MO KOJUYECTBY BemiecTBa (Macce, 00bEMY) MPOIYyKTOB



PEaKIMK W/WIN UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (POPMYIIbI OPraHMUECKOro BEIIECTBA Ha
OCHOBE €ro XMMHUYECKHUX CBOWCTB HJIM CIIOCOOOB TMOJYyYEHHUS, ONpEACTICHHE JOJIM BBIXOJa IMPOAYKTa
peakuuu

OT TEOPETUYECKU BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBsA3ed IpU M3ydeHUH opraHudeckoil xumum B 10 kmacce
OCYILECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, Tak M MOHATHMH,
IIPUHATBIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0me ecTecTBEeHHO-HAY4YHbIC TOHATHS: SBJICHUE, HAaydHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaM3, CUHTE3, KJIacCU(pUKalus, HaOI0IeHne, U3MEPEHHE, IKCIIEPUMEHT, MOZIEN b, MOAEIUPOBAHHUE.

®usuka: marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa, YHEPreTUYECKUN YpPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NYECKHE BETMUUHBI, CTUHHUIIBI U3MEPEHHUS,
CKOpPOCTb, JHEPIuUs, Macca.

buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabONIMU3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIA U TeTepoTpO(HBIA TUI NMUTaHUS, OpokeHue, (pOTOCHUHTE3, IbIXaHHE, OEJKH, YIJIEBOIbI,
KHUPBI, HYKJICMHOBBIE KUCIIOTbI, (DEPMEHTHI.

['eorpadust: mosae3Hble HCKOIaeMbIe, TOIUIUBO.

TexHonmorus: MNUILEBbIE NPOAYKTHl, OCHOBBI PAalMOHAJIBHOTO IMTAHMS, MOIOIIME CPEICTBA,
MaTrepuabl U3 UCKyCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

Cooeporcanue obyuenus 6 11 knacce.
OO011ast ¥ HeOpraHMyYecKasi XuMusl.

(Kypcusom B naHHOM TeKcTe OyIyT BBIJENCHBI 3JEMEHTHl COJAEp)KaHHs y4yeOHOro marepuana,
KOTOpBIE U3Y4arOTCsl B O3HAKOMMTEIBHOM IIJIaHE U HE BKIIIOYAIOTCS B COCTAB NPEAMETHBIX PE3YJIbTATOB
ocoenust OIT COO).

TeopeTnyeckne OCHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX sep. XUMUYECKHH 31eMeHT. M30Tomnbl.

Kopnyckynapro-eonnosoii oyanusm, 0eovucmeennas npupooa snekmpona. CTpoeHue 3JIeKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBbIE YHC]A. DHEPreTHUYECKHWE YPOBHU M IOAYPOBHH. ATOMHBIE OpOUTAIH.
Knaccudukaiysi XUMU4eckux sJaeMeHToB (S-, p-, d-, f-onmementsr). PacmpeneneHue 3IEKTPOHOB MO
aTOMHBIM OpOUTANISIM, NPUHYUN MUHUMyMa SHepeuu, npunyun Ilaynu, npasuno Xynoa. DNEKTPOHHBIE
KOH(Urypaly aTOMOB 3JIEMEHTOB IEpPBOr0—4eTBEPTOrO MEPHOAOB B OCHOBHOM U BO30YXIEHHOM
COCTOSIHUH, 3JIEKTPOHHBIE KOH(PUTYpaLluu HOHOB.

Tlonamue 06 snepauu uoHu3aYUY, dSHEPSUU CPOOCMBA K INEeKMPOH). DNEKTPOOTPULIATETHHOCTD.

Ilepnonnueckuil 3akoH u llepnognyeckas cucrema xumudeckux sneMeHToB .M. Menneneesa.
CBs3p IEPUOINYECKOTO 3aKOHA M Ileproamyeckod CHCTEMBl XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHOU
Teopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHUMHYECKHX JJEMEHTOB U
00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB MO IpyINIaM U MepuojaM. 3HaYeHHE MEePUOANYECKOTrO
3akoHa /[.1. Menneneena.

XuMuyeckasi CBsI3b. BuAbl XMMHUYECKOM CBSI3U: KOBAJIEHTHas, HWOHHAsA, METaJUINYECKas.
MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3M: OOMEHHBIN U JOHOPHO-AKIENITOPHBINA. DHEPrus U JJIHHA
cBs3u. [lonmspHOCTH, HANpaBIEHHOCTh M HACHIIAEMOCTh KOBAJIEHTHON cBs3u. KpaTHble CBs3H.
Bonoponnas cBa3b. MexMOIIEKyIIIpHbIE B3aUMOJEHCTBHSI.

BasleHTHOCTh W BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuousayus amomuwvlx opoumaneu. CBs3b
ANEKTPOHHON CTPYKTYphl MOJIEKYJ C KX TE€OMETPUYECKHM CTPOCHHEM (Ha MpUMepe COETUHEHHIM
3JIEMEHTOB BTOPOTO MIEPHOJA).



IIpencraBineHne 0  KOMIUIEKCHBIX — coenumHeHusix.  CocTaB  KOMIUIEKCHOTO — HOHa:
KOMILIEKcooOpa3oBarenb, Juraniasl. Koopounayuonmnoe uucno. Homenxnamypa — KOMRIEKCHbIX
coedunenuti. 3HaYCHUE KOMIUIEKCHBIX coequHeHUH. [IoHsATHE 0 KOOPAMHAIIMOHHON XUMUH.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIDHOTO CTPOCHMS. THIBI KPUCTAIIMYECKUX PELIETOK
(CTpYKTYp) U CBOWCTBA BEIIECCTB.

[TonsiTue o nucnepcHbIX cuctemax. VctunHble pacTBOphl. [Ipedcmasnenue 0 KONIOUOHBIX
pacmeopax. CrniocoObl BBIpaKEHUSI KOHLIEHTPAIlUM PACTBOPOB: MaccoBas JOJs BELIECTBA B PacTBOPE,
MOJISIpHAasE ~ KOHIeHTpauus.  HacellieHHble W HEHACBIIEHHBIE  PAacTBOPbI,  PacCTBOPUMOCTb.
Kpucramnoruaparst.

Knaccugukarus 1 HOMEHKIATypa HEOPraHMUECKUX BelecTB. TprBHAIbHBIC HA3BAHUS OTIACIBHBIX
IIPEACTABUTENICH HEOPraHUYECKUX BELIECTB.

Knaccugpukanuss XMMUYECKUX pPEaKUWid B HEOPTaHUYECKOM M OpPraHMYecKOW XHMHH. 3aKOH
COXpaHEHUsI MACChl BEIECTB; 3aKOH COXPAHEHUS U INPEBPALICHUS JHEPIMM IIPU XUMHUYECKUX PEaKIUAX.
TemnoBsie 3 hekThl XUMUYECKUX peakuuid. TepMoxuMudeckue ypaBHeHHs.

CKopoCTh XMMHUYECKOW peakluu, €€ 3aBUCUMOCTh OT pPa3NUyHBIX (DakTopoB. ['OMOreHHbIE U
reTeporeHHsle peakuuu. Katanus u karanus3aTopsl.

OOpatumble U HEOOpaTUMbIE peakIMH. XUMHUYECKOe paBHOBecue. KoHcmawma Xumuueckozo
pasrosecus. PaKTOPBI, BIUSAIOIINE HA OJ0KECHUE XMMUYECKOTO PAaBHOBECHUS: TEMIIEpATypa, JaBICHUE U
KOHIICHTPALUU BEIECTB, y4acTByronuX B peakuuu. [Ipunnun Jle [llatense.

OnekrponauTuueckas auccouuanus. CuipHble U cialOble 37eKTpoiauThl. CTENneHb IUCCOLUAIUU.
Honnoe npoussedenue 600vi. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAsl, HEWTpalibHas, UIEIOYHAs.
Bonmopoansiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuy HOHHOTo oOMeHa.

OKHUCIUTENIbHO-BOCCTAaHOBUTENbHBIE ~ peakuuu. CreneHb  OkucieHHs.  OKUCIUTENNb U
BOCCTaHOBUTENb.  [Ipomeccel  OKHCIEHUS W BOCCTAHOBIIEHHA. BakHellnue  OKUCIUTEIM U
BOCCTAHOBUTENIN. MeTOJ1 3JIEKTPOHHOTO OaiaHca. DJIEKTPOIU3 PACTBOPOB U PACI/IaBOB BELIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3yUEHHUS BEIIECTB U MX MPEBpAIICHUN: Pa3sIoKeHHE NEpOKCHIa
BOJIOPOAA B IPUCYTCTBUU KaTAJIA3aTOpPA, MOJAEIN KPHUCTALIMYECKHX DPEIIETOK, MPOBEACHUE PEaKIUH
MOHHOTO OOMEHa, ONpENEeNIeHHE Cpelbl PACTBOPOB C IMOMOINBIO HHAMKATOPOB, HU3YUYEHHE BIUSHUS
pa3aMyYHbIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIINH U MOJI0KEHUE XUMHUYECKOTO paBHOBECHSI.

Heoprannueckast xumusl.

ITonoxxenue HemetawioB B Ilepuoanueckoit cucreme xumuueckux aemeHToB J[.M. Menneneesa
1 0COOGHHOCTU CTPOCHHSI X aTOMOB. DU3NUYECKHEe CBOWCTBA HEMETAJNIOB. AJIOTPONUS HEMETAIOB (Ha
puMepe KUCIopoaa, cepsl, hocdopa u yriaepoaa).

Bomopon. Ilonmydenme, Qusnueckne W XWMHUYECKHE CBOWCTBA: pPEAKIMH C METaLIlaMH |
HEMeTaJUIaMH, BOCCTAHOBHUTEINIbHBIC CBOMCTBA. [ mapuel. Tonauensie s1emenmol.

["anorensl. Haxoxaerune B mpupoe, CrocoObl MoaydeHus, GU3ndecKue 1 XUMUIECKUEe CBOMCTRA.
l"asnorenoBoopoasl. BaxHelmme KHCIOpOacoAepKallie COCIUHEHHS TaloreHoB. JlaGopaTtopHbie H
MIPOMBIIIIJICHHBIE CIIOCOOBI MOTY4YeHHs ranoreHoB. [[puMeHeHre TaJoreHoB U UX COSAMHEHU.

Kucnopon, o3oH. JlaGopaTopHble U TPOMBIIUIEHHBIE CIOCOOBI TONYYEHHUS KHUCIOPOJa.
®u3nuecKre 1 XMMHUECKUE CBOMCTBA U MPUMEHEHUE KUCIOPOaa U 030HA. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CocoObl MONMydeHus, (pU3Mveckrue U XUMHYECKHE CBONCTBA.
Ceposomopo, cyasbuabsl. Oxcun cepoi(1V), okcua cepbi(VI1). CepHucTas U cepHast KHCIOTHI B UX COJIH.
Oco0eHHOCTH CBOMCTB cepHOM KUCIOTHI. [IpuMeHeHmne cepbl U €€ COeIMHEHU.

A3zot. Haxoxnenwe B TpUpPOJE, CHOCOOBI MOJMydeHHs, (PU3MUECKHE M XHUMHYECKHE CBOWCTBA.
Amvmuak, HUTpUIbl. OKCHIBI a30Ta. A30THCTast U a30THAs KUCIOTHI U UX coiid. OCOOEHHOCTH CBOWCTB
a30THOM KUCIOTHI. [IpuMeHeHne a30Ta 1 ero COeIMHEHUI. A30THBIC YA00pEHUSI.



®ocdop. Haxoxnenue B mpupojie, crocodbl moidydyeHus, pusnyeckrue U XMMHUYECKUE CBOWCTBA.
@ochunst u dochun. Oxcunel dochopa, dochopnas kucinora u e€ comu. Memaghocghopnas u
nupoghocpopnas xkuciomol, gocghopucmasn u ocgpopnosamucmas xuciomsi. [lpumenenne dochopa u
ero coenquHeHuid. ocdopusie ynoOpeHus.

Vriaepon, HaxoXAeHUE B HpUpOZE. AJUIOTPOIHbIE MoguduKanuu. PU3HUECKue U XUMHUYECKHE
CBOMCTBa MPOCTBHIX BeIIecTB, oOpazoBaHHBIX yriepomoMm. Okcua yriaepona(ll), oxcun yriaepoma(IV),
yroJibHasi KMcJIoTa U €€ colu. AKTUBUPOBAHHBIN Yroib, adcopoyus. Pynnepensl, ecpagen, yenepoonvie
Hanompyoxu. IIpuMeHeHne MPOCThIX BELIECTB, 00pa30BaHHbIX YIJIEPOAOM, U €r0 COeIMHEHUH.

Kpemuuii. Haxoxnenue B npupose, crnocoObl nosydeHusi, pu3ndeckrue 1 XMMUYECKHe CBOMCTBA.
Oxcupn kpemHuA(IV), xpemHHeBass KHUCIIOTa, CHUIMKaThl. [IpuMeHeHHME KpeMHHUS M €ro COEIUHEHHIL.
CrekJ10, €ro oJiy4eHue, BU/IbI CTEKIIA.

[Tonoxenune wmeramwnioB B Ilepuonmyeckoil cucteMe XMMHUYECKHX 3ieMeHTOB. OcobeHHOCTH
CTPOEHMSI JIEKTPOHHBIX 000JI0UYEK aTOMOB METAJLJIOB.

Pacnpocmpanenue xumuyeckux s1emMeHmog-uemaiios 8 3eMHOU KOpe.

OO6ume ¢usznueckue cpoiictBa metamuioB. [IpumeHeHne MeTaioB B ObITYy U TexHHKe. CIaBbl
METaJUIOB.

ONEeKTPOXUMHUECKUI psii HampspkeHU MertamioB. OOmme crnocoObl IMOJyYeHHs METauIoB:
TUIPOMETAJLTYprisi, MUPOMETAIIyprus, sjekTpoMeratyprus. [lonsatue o koppo3uu metamios. CriocoOsl
3aLUThl OT KOPPO3UHU.

O6mas xapakrtepuctuka MetauioB |A-rpynnel  I[lepuoanueckoit cucTeMbl XMMHYECKUX
aneMmeHToB. Harpuil u kanuii: noimyuyenue, pusnueckue U XMMHUYECKHUE CBOMCTBA, TPUMEHEHHE IPOCTHIX
BEIIECTB M UX COEIMHEHUH.

OOmas xapakrepuctuka MeTawioB |IA-rpynnsl  Ilepupoguueckoil cUCTEMBl  XHMHYECKHX
9JIEMEHTOB. Maruuii M KajblMi: MojyuyeHue, (U3NYecKHMe W XMMHUYECKHE CBOMCTBA, NMpPUMEHEHHE
MPOCTHIX BEIIECTB U UX coeTuHeHUH. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AIOMUHUI: NToy4YeHue, pusnieckre 1 XMMHUYECKHe CBOMCTBA, IPUMEHEHHE POCTOTO BEILECTBA
U €ero coeivHeHui. AMQoTepHbIe CBOWCTBA OKCHJAAa U THUAPOKCUAA ATIOMUHUS, THAPOKCOKOMILIEKCHI
QTFOMUHHUSL.

OO6mas xapakTepucTuka MeTamioB 1nooouHsix noarpymnn (b-rpynm) [lepuoauueckoilt cuctembl
XUMHYECKHUX DJIEMEHTOB.

duznyeckue M XMMHUYECKHE CBOMCTBA XpOMa M €ro coeauHeHWil. OKCUABI M T'MIPOKCHJIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl u JUXpOMaThl, X OKHCIUTENbHBIE cBocTBA. [lomyueHue u
IIPUMEHEHHE XpOoMa. 12

duznyeckue U XMMHUYECKUE CBOMCTBA MApraHlla U €ro CoelMHeHuil. BaxHellue coequHEHMs
mapranua(ll), mapranna(I1V), mapranna(VI) u mapranua(VII). Ilepmanranar kanusi, €ero OKHUCIUTEIbHbBIE
CBOMCTBA.

Du3nyecKnue U XMMHYECKHE CBOMCTBA Keje3a U ero coequHeHUuH. OKCUIbI, THAPOKCUIBI U COJIH
xene3a(ll) u sxeneza(Ill). [Tonydyenue u npuMeHeHue KeJe3a U ero CrijaBoB.

Puznyeckue 1 XMMUUYECKNE CBOMCTBA MEIN U €€ coeMHEeHUH. [losyueHne n npuMeHeHne Meu 1
€€ COeIMHEHUN.

[{unk: momydeHue, (U3MUYECKUE M XHMHUYECKHE CBOMcTBAa. AMQOTEpHBIE CBOMCTBAa OKCHIA U
TMIPOKCHU/Ia IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [[pruMeHenne MHKa ¥ €ro COeIMHEHUH.

OKCepUMEHTAIbHBIE METOJbl M3Y4YEHMsI BEIIECTB M HUX IMpeBpallleHHui: u3ydeHue o0pasloB
HEMETAJIJIOB, TopeHue cepbl, hocdopa, jxene3a, Marausi B KUCI0OpOo/ie, U3yUeHHEe KOJUIeKIUH «MeTaibl 1
CILUIaBbl», B3aMMOJEHCTBHE IIEJNOYHBIX M IIEJIOYHO3EMENIBHBIX META/NIOB € BOJOW (BO3MOXHO
UCIOJIb30BaHUE BUAEOMATEPHUAIIOB), B3aUMOJECHCTBUE IIMHKA U JKeJle3a C PACTBOPAMH KUCIIOT U LIEJI0YEH,
KAueCTBEHHbIE pEAaKLIMM Ha HEOPraHWYECKUE AaHHWOHBI, KaTHOH BOJOpPOJAa M KaTHOHBl METaJIIOB,



B3aMMOJICICTBUE THUJIPOKCUIOB AIIOMUHHMS W LUHKA C pPacTBOpaMU KHCIOT M WIEJIOYEH, pelIeHUe
HKCHEPUMEHTAIbHBIX 3a/1a4 1o TeMaM «l anorens», «Cepa u e€ coequHEeHUs», «A30T U (ocdop U ux
COeMHEHUs», «MeTaulbl TNIaBHBIX MOATPYIID», «MeTaibl HOOOYHBIX MOITPYIIID).

XUMHS U )KU3Hb.

Ponp xumun B o0ecrieueHNH yCTOHUMBOrO pa3BUTHS YEJIOBEUECTBA.

[TonsiTvie 0 HAY4YHBIX METOAX MO3HAHUSA U METOJOJOTUU HAYYHOT'O UCCIIEIOBaHUS.

HayuHble nNpuHOMIBI OpraHU3alliM XMMHUYECKOTO IPOM3BOJACTBA. IIpOMBIIIIEHHBIE CIIOCOObI
MOJIyYeHHs Ba)KHEHIIMX BeUIecTB (Ha MpuUMepe MPOU3BOJCTBA aMMMAKa, CEPHON KHCIOThI, METAHOJIA).
[TpomblmieHHbIE CIIOCOOBI MOyYeHHs] METAJUIOB M CIUIABOB. XHMMHYECKOE 3arps3HEHHE OKpY Karoliei
Cpeabl U ero mocieAcTBus. [Ipobrema nepepabomru omxo008 u no6ounvix npodykmos. Poiab XuMuu B
o0ecreueHnr YHEPreTHUECKON 0€30MacHOCTH. [Ipunyunst «3e1EHOU XUMUUY.

XuMHus U 300pOBbe  4yenoBeka. JlekapcrBeHHble cpencrtBa.  IIpaBuna  ucnosb3oBaHuUs
JIEKapCTBEHHBIX IpenapaToB. Pojab XMMUM B pa3BUTHUU MEIULIMHBL.

XUMUS IUIIA: OCHOBHBIE KOMIIOHEHTHI, NHIIEBble n00aBku. Ponb XxuMuum B olecrneyeHUn
MUILEBOM 6€30MacHOCTH.

Kocmernueckue u mnapdromepHsle cpencrtsa. boeitoBas xumusa. [lpaBuna  6e3omacHoro
HCII0JIb30BaHUs [IPENapaToB ObITOBO XMMUU B IOBCETHEBHOM KU3HHU.

XUMUS B CTPOUTEIHCTBE: BAYKHEHIIINE CTPOUTEIBHBIC MaTepPHAaIIbl (IIEMEHT, OCTOH).

XuMus B celbCKOM X03siiicTBe. OpraHuyecKue 1 MUHEpaJIbHbIE YJOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTe€pUallbl, KpacKH, CTEKJIO, Kepamuka. Mamepuanvl Ons
anekmponuxu. Hanomexnonozuu.

PacuérHrble 3amaumn.

Pacuétsl: Maccel BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MU
00bEMY OJIHOTO M3 YYacTBYIOIIMX B peakIUH BeIIecTB, Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIMH, €CIU OAHO M3 BEILIECTB MUMEET MpUMeECH, Macchl (00bEMa, KOIMUYECTBA BEILECTBA)
MIPOYKTA PEaKIMH, €CIU OJHO M3 BEIIECTB JAaHO B BUJAE pacTBOpa C ONPEAEIEHHONM MacCOBOM I0yei
pacTBOPEHHOrO BELIECTBa, MAacCOBOM JIOJIM M MOJISIPHOM KOHIEHTpAalMu BEIIEeCTBA B pacTBOpeE, J10JIU
BBIXO/1a MPOJYKTA PEAKIIUU OT TEOPETUUECKH BO3MOYKHOTO.

Mescnpeomemnsie cessu.

Peanuzanus MeXnpeAMETHBIX CBs3ed NMpU M3ydeHHUU oOmed M HeopraHuyeckoid xumuu B 11
KJIacce OCYIIECTBISIETCS 4Yepe3 HCIHOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, Tak WU
MIOHATHM, IPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE TOHATHS. SIBIEHUE, HayuyHbId (DakT, TMIIOTE3a, TEOpHsl, 3aKOH,
aHaJlu3, CHHTE3, Kiaccu(UKalus, MEepUOJUYHOCTh, HAOIIOJEHHE, U3MEpEeHHUe, IKCIEPUMEHT, MOJIENb,
MOJIETTUPOBaHUE.

®uznka: MaTepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOIbI,
PaZMo0aKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUI1 ypOBEHb, BELIECTBO, TEN0, 00BEM, arperaTHOe COCTOSHUE
BEIIECTBA, UJICATIbHBIN Ta3, GU3NUECKUE BEIMYMHBI, €IMHUIBI U3MEPEHUs, CKOPOCTh, SJHEPTHUs, Macca.

Buonorus: knerka, opranusm, skocucrema, ouochepa, MeTaboOIU3M, MaKpO- U MHUKPOIJIEMEHTHI,
O€eJIKH, JKUPBI, YIIeBO/bl, HYKJICHHOBBIE KUCIOTHI, ()epMEHTHI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK
SHEPTUU B IKOCUCTEMAX.

['eorpacdusi: MuHepasbl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: XUMHYECKass MPOMBIIJIEHHOCTh, METAJUIyprusi, CTPOMUTEIbHBIE MaTepuabl,
CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, nuuieBas IIPOMBIIIJIEHHOCTb, (bapmareBTHYECKAS
IIPOMBIIIJICHHOCTh, IPOU3BOACTBO KOCMETHYECKUX IPEnaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEpUAJIOB, AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



Inanupyemvie pe3ynibmamsl OCBOSHUS IPOTPaMMBI 110 XUMHH (yTIyOJIEHHBIN YPOBEHb) HA YPOBHE
CpeaHero o0Iero oopa3oBaHMsL.»

®denepalibHBI TOCYIapCTBEHHBIM 00pa30BaTENBbHBIN CTaHIAPT CPEIHET0 O0IIero oOpa3oBaHM
yCTaHABIIMBAaeT TPeOOBAaHUS K pe3yibTaTaM OCBOCHHS OOYYAIOUIUMUCS TPOrpaMM CpPEIHEro OOIIero
0o0pa30BaHMs: JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.

B cooTBeTCTBHM C CUCTEMHO-AESITEIbHOCTHBIM MOJIXOJIOM B CTPYKTYpPE JINYHOCTHBIX PE3yJIbTaTOB
OCBOEHUSI TpeaMeTa «XHMHUS» Ha YpPOBHE CpEIHEro oOmIero oOpa3oBaHHs BBLACIEHBI CIEIYIOLINe
COCTaBJISIIOLIHE:

* 0CO3HaHHE 00YYAIOIIMMUCS POCCUIICKON rpa’kJaHCKON UIEHTHYHOCTH;

*  TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPEICIICHHIO;

*  HaJIMYUE MOTUBALMU K O0YYCHUIO;

*  TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS MPUHSATHIMU B OOIIECTBE
MpaBUJIaMU U HOPMaMH TTOBEICHHUS,

*  HaJIMYUe MPaBOCO3HAHMUS, SKOJIOTHYECKON KYJIbTYPHI;

*  CHOCOOHOCTH CTaBHUTb LIETH U CTPOUTH )KU3HEHHBIC TJIAHBI.

Jluunocmuvle pe3ynbmamsl OCBOCHUS TpeaMeTa « XUMHsI» OTpakaroT chOpPMHUPOBAHHOCTh OIBITA
MO3HABATENIPHON M MPaKTUYECKOW  JESITeNbHOCTH OOydYalomIMXCcsi B MPOLECCe  peanu3aluu
00pa30BaTeNbHON JICATEITHHOCTH.

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHHSI MpeaMeTa «XHMHS» OTPaKaloT CHOPMHUPOBAHHOCTH OIBITA
MMO3HABATEIFHOH W MPAKTUYECKOW  JCSATEILHOCTH  OOYYaIOIIUXCS B MPOILECCe  peanu3aiuu
00pa30BaTeNbHON JIEATEIHEHOCTH, B TOM YUCIIC B YACTH:

1) rpa)x1aHCKOTO BOCIIUTAHUS:

* 0CO3HaHHA OOYYaIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBOKEHUS K
3aKOHY U MPABOMOPSIKY;

* TPEICTaBICHHUS O COLMATBHBIX HOpMaxX M MpaBWIaX MEKIUYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE;

* TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATEILHOCTH NPHU CO3JAAHUH yUYCOHBIX MPOCKTOB,
pelIeHNH yIeOHBIX M MO3HABATEIBHBIX 33124, BHITOJHEHUN XUMUYICCKUX IKCIIEPUMCHTOB;

*  CIOCOOHOCTH IMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI JPYTHX
MIPU aHAJIM3€ PAa3INYHBIX BUIOB yUeOHOU AESITENTbHOCTH;

2) MaTPHOTHYECKOTO BOCIIUTAHUS:

* I[EHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTE€YECTBEHHOMN
XUMUH; 14

* yBaXEHHUs K MpoIlecCy TBOpPUECTBA B OOJIACTH TEOPUM W MPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HAHUS TOTO, YTO JIAHHBIC HAYKH €CTh Pe3yJbTaT JUITUTEIHHBIX HAOIIOICHUH,
KPOIOTJIMBBIX IKCIIEPUMEHTATLHBIX TTOMCKOB, MMOCTOSHHOTO TPY/Ia YUEHBIX B MPAKTUKOB;

* WHTEpeca W II03HABATCIBHBIX MOTHBOB B IIONYYCHHH U TIOCICAYIOIIEM aHaJIHM3e
WH(GOPMAIIUHU O MTEPEIOBBIX JIOCTHKEHUSIX COBPEMEHHON OTEUSCTBCHHON XHMHUH;

3) 1yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

* HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHHS,

*  CIOCOOHOCTH OILIEHHWBATh CUTYAIIUH, CBS3aHHBIE C XUMHUYECKHUMH SIBJICHUSMU, U IPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUESHTUPYSICH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

* TOTOBHOCTH OIICHHBATh CBOE TIOBEJICHHWE W TIOCTYNIKM CBOMX TOBApPHIICH C IO3WUINN
HPABCTBCHHBIX U ITPABOBBIX HOPM M C YYETOM OCO3HAHHUS MTOCIICJICTBUI ITOCTYITKOB;

4) bopMHpPOBaHUS KYJIbTYPHI 3A0POBB:

* TIOHMMAaHWs IIEHHOCTEH 3J0poBOro W Oe3omacHOro oOpasza >XH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOINICHUSI K COOCTBEHHOMY (DU3MUECKOMY U TICUXUUYECKOMY 3JI0POBBIO;



coOmrofeHus] MpaBui 0e30MacHOr0 OOpaIIeHHs] C BEIECTBAMHU B OBITY, MOBCEIHEBHON
JKU3HU, B TPYIOBOH JI€ATEIHHOCTH;

MOHWMAHUS [IEHHOCTH TMPAaBWI HWHAWBHIYyAILHOTO U KOJUIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIIHUSX, YTPOXKAIOIIUX 30POBBIO M KU3HHU JFOJCH;

OCO3HAHMSI TOCIICACTBUNH W HENPUSATHS BPEIHBIX MPUBBIUEK (YIMOTPEOJICHHS aKOTOJIs,
HApKOTHKOB, KypeHHUSI);

5) Tpy10BOr0 BOCIIUTAHUS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-UCCIIEIOBATEIbCKON JI€ATENIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUYECKOHN U JPYTrUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM HAa aKTMBHOE Y4YacTHE€ B PEIIEHUU [PAKTUYECKUX 3aJad COLUAIbHON
HAIPaBJIEHHOCTHU (B paMKaX CBOETO KJIacca, IIKOJIbl);

UHTEpeca K MPAKTUYECKOMY H3YYEHHUIO Ipodeccuil pasiMyHOTO Poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS [TPEIMETHBIX 3HaHUH 110 XUMUH;

yBa)KEHUs K TPYLY, JIFOJAM TpyZa U pe3ysibTaTaM TPYA0BOH AEATENbHOCTH;

TFOTOBHOCTM K OCO3HAHHOMY BBIOOPY HMHAMBHUIYaJbHOH TpaeKTOpuu o0Opa3oBaHus,
Oyaymelt mnpodeccun M pealu3alud COOCTBEHHBIX KHM3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) 9KOJIOrMYECKOr0 BOCITUTAHHUS:

HKOJIOTHYECKHU IEJIeCO00Pa3HOr0 OTHOIIEHHS K MPUPOJE KaK MCTOYHUKY CYIICCTBOBAHHS
JKH3HH Ha 3eMIIE;

NOHMMAaHHS TI00ATBHOTO XapakTepa HKOJOTHYECKUX MPOOIIEM, BIHMSIHUS SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUATIBHON CPEBL;

0CO3HaHMsI HEOOXOAUMOCTH HCIIOJIb30BAaHUS JTOCTH)KEHUN XUMHHU Ui PELICHUs] BONPOCOB
pPalMOHAIBHOIO IPUPOJOIIOJIB30BaAHNUS;

AKTUBHOTO HEIPUATHA ACUCTBUMN, NMPUHOCAILMUX BPEN OKPYKAIOLICH IPUPOAHOU Cpene,
yMEHUs IIPOTHO3UPOBATh HeOJIaronpusTHbIE JKOJIOTUYECKHE ITOCJIEICTBHS
IpPEANPUHUMAEMBIX ACUCTBUN U IIPENOTBpALIaTh UX;

HaJIU4Ms PA3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJOTHYECKOW KYJBTYpPBI, OIBITA
JIEATEIILHOCTH JKOJIOTMYECKOM HANpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMMHU B
MO3HABATENbHOM, KOMMYHUKAaTUBHOM M COILMAIbHOW MpPAaKTUKE, CIIOCOOHOCTH M YMEHHUs
AKTUBHO POTUBOCTOSATH UJICOJIOTHH XeMO(pOOHH;

7) HNCHHOCTH HAYYHOTI'O ITO3HAHU:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY ypo%éno pa3BUTUS HAyKu H
00I11eCTBEHHOM MPaKTUKH;

NOHMMAaHUS chenuuKd XMMHHM KaK HayKHd, OCO3HaHUs €€ poiu B (POPMUPOBAHUU
palMOHAIbHOIO HAYYHOTO MBIIIJICHUS, CO3/IaHUU LEJIOCTHOTO TPEACTaBIECHUs 00
OKpYXaroIleM MHpe KaK O €JUHCTBE NPUPOJbI U YEJIOBEKa, B MO3HAHWU TMPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH NpooaeM CoXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;
yOexKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHHM JJIsl COBPEMEHHOM IMBHUIIM3AIMU: B €€
TYMaHUCTUYECKOH HampaBJICHHOCTH M BaXHOM poOiIM B CO3AaHMU HOBOM  0a3sbl
MaTepHaJIbHONH KYyJIbTYpHl, B pEIIEHHH TIJIOOANbHBIX MPOOIEeM YCTOWYMBOIO DPAa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOI, SHEPreTUYECKOH, MUILIEBON U HKOJIOTHYECKOM 0e30macHOCTH, B
pa3BUTUU MEIUIMHBI, OOECIEYEHHH YCJIOBHM YCIEUIHOrO0 TpyJa M SKOJOTUYECKH
KOM(DOPTHOM JKHU3HH Ka)KJ0T0 YieHa oOLIeCTBa;

€CTCCTBCHHO-HAYYHOW TIPAMOTHOCTH: IOHMMAHHSA CYIIHOCTH METOAOB  IIO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH UCIOJIb30BATh MOIy4YaeMble 3HAHUSA
JUId aHanu3a U OOBSCHEHUS SIBICHHHM OKPYKAIOMIEr0 MHpa M HPOUCXOIAIIMX B HEM



W3MEHEHUH, YMEHUS JIeNaTh 0OOOCHOBAaHHBIC 3aKIIFOUEHUSI HA OCHOBE HAYyYHBIX (DAaKTOB H
UMEIOIINXCS JAHHBIX C [ENBI0 TIOTYYEHHS TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO HCIIOJIb30BATh XUMUYECKUE 3HAHMSI JJIsI PEHICHUS TIPOOIeM
B PEATbHBIX )KU3HECHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIEIOBATEIbCKOM 1A TEILHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAaHHH 10 XUMHH B COOTBETCTBHU C >KU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pa3inyHbIX cdepax mnpodeccHoHaIbHOMI
JESTEIIbHOCTH.

Memanpeomemuvie pe3ynbmanmsi OCBOCHUS MIPOTPAMMBbI 110 XMMHUHU HA YPOBHE CPEIIHETO OOILEro
00pa3oBaHMs BKIIOYAIOT:

3HaYMMbIe i1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYHAIOUIMXCS MEXKIUCIUILIHHAPHBIC
(MexmnpenMeTHbIe) OOLIeHay YHbIE TIOHATHS, OTPAKAIOIINE [IEIOCTHOCTh HAYYHOM KapTHHbI
MHUpa M cHeuu(UuKy MEeTOJOB IIO3HAHHUSA, MCHOJb3YEMbIX B €CTECTBEHHBIX HayKax
(MaTepusi, BEIIECTBO, SHEPrHs, SBJIEHUE, MPOLECC, CUCTEMa, HAayuHbIH (aKT, MPUHIIMI,
TUIIO0Te3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIel0BaHHE, HAONIOJIeHHE, H3MEepeHHe,
AKCIIEPUMEHT U JIPYTHUE);

YHHBEpCAJbHBIE  y4eOHBbIE  JIEHCTBHSA (mo3HaBaTeIbHBIE, KOMMYHHKaTUBHBIE,
peryJsiTuBHBIE), oOecreunBaromue (GopMUpoBaHUE (YHKIHMOHAIBHONH TPAMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIUH 00YyYaroInXcs;

CHOCOOHOCTh ~ OOyyaroIIMXCsl  MCIIOJIb30BaThb  OCBOEHHBIE  MEXKJIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHUSA M YHUBEpCalbHble yyeOHbIEe JIEHCTBUS B MO3HABATEIbHON U
COLIMAJILHON MTPaKTHUKE.

MeTaHpeI[MeTHLIC PE3YJIbTAaThI OTpPAXKAOT OBJIaACHUC YHUBEPCAIIbHBIMU y‘le6HHMI/I

IMMO3HAaBAaTCJIbHBIMHU, KOMMYHHKATHUBHBIMU U PETYJIATUBHBIMU I[CflCTBPI?IMI/I.

OBJ'[a)IGHI/Ie YHUBCPCAJIbHBIMU yLIe6HI)IMI/I II03HaBaTCJIbHBIMU I[CflCTBI/ISIMHI

1) Ga3oBbIC JIOTHUECKUE ICHCTBHS:

CaMOCTOSITENIbHO (DOpPMYJIMPOBaTh W aKTyaJdU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsaTh LENU ACSITENbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM HX JOCTHXKEHMS,
COOTHOCHUTD PE3YIbTaThl AEATEIBHOCTH C MOCTABIEHHBIMU LESIMU;

UCIIOJIb30BaTh MPU OCBOCHMHM 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS: BBIIACISTH
XapakTepHbIe MPU3HAKMA TOHSATUM W YCTAHABIMBATh MX B3aWMOCBS3b, HUCIOJIB30BATh
COOTBCTCTBYIOHH/Ie IIOHATUA OJIs1 O6T;$ICH€HI/ISI OTACJIIBbHBIX q)aKTOB nu HBHGHI/Iﬁ;

BI)I6I/IpaTI) OCHOBAHHUA U KpI/ITepI/II/I JJIA K.]'IaCCI/I(bI/IKaHI/II/I BCIIICCTB U XUMHNYCCKUX peaKHI/Iﬁ;
yCTaHaBJ'II/IBaTI) HpI/I'-H/IHHO-CJ'Ie}ICTBeHHBIC CBsA3HU MC)K)Iy I/ISY‘-IaeMI)IMI/I SABJICHUSAMH,

CTPOUTH JIOTMUECKHUE pacCyXJAeHUsl (MHIYKTHUBHBbIC, JEAYKTHUBHBIE, IO aHAJOTHH),
BBISIBJIAIT  3aKOHOMEPHOCTH M NPOTUBOPEUYMS B  PACCMaTPUBAEMBIX  SIBIICHUSIX,
(GbopMyIIUpOBATh BHIBOJIBI M 3aKITIOYCHHUS,

MPUMEHSTh B IMPOIIECCe TO3HAHMS MCIONIBb3yeMbIE B XUMUU CHUMBOJIUYECKHE (3HAKOBBIC)
MOJIeIH, MPEoOPa30BBIBATh MOJETHHBIC MPEACTABICHUS — XUMHUYECKH 3HAK (CHMBOMN)
JJIeMEHTa, XUMHU4YecKas (opmyra, ypaBHEHHE XUMHUYECKOW peakIUU — NpU pPEUIeHUH
y‘-Ie6HBIX IIO3HABATCIIBHBIX W HpaKTI/I‘-IeCKI/IX 3aj1a4, HpI/IMeHHTB HAa3BAHHBIC MOJICIIBHBIC
MPEACTABICHUS ISl BBIABJICHHS XapaKTEPHBIX MPU3HAKOB M3Yy4YaeMbIX BEIIECTB U
XUMHYECKUX PEaKIUM.

2) 0a30BbIC MCCIICA0BATEIBCKUE ICHCTBHS:



— BJIaJI€Th OCHOBAaMH METOJ0B Hay4YHOI'O MIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

— (opmynupoBaTh LEAM M 3aJa4d  UCCIEAOBaHMS, WCIOJIb30BATh IOCTaBIECHHBIE U
CaMOCTOSITENIFHO C(HOPMYITUPOBAHHBIE BOIPOCH B KayeCTBE MHCTPYMEHTA IMO3HAHHUA WU
OCHOBBI JUIsI (DOPMUPOBAHMS THIIOTE3bl IO TPOBEPKE IMPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKICHU;

— BIAJeTh HABbIKAMHU CAMOCTOSITEJIBHOIO IIJJAHUPOBAHUS U IPOBEACHUS YYEHUYECKHUX
9KCIEPUMEHTOB, COBEpIIEHCTBOBAaTh yMEHMsA HaOJI0AaTh 3a XOAOM  IIpolecca,
CaMOCTOSITENILHO IIPOTHO3MPOBATh €0 Pe3ysbTaT, GOPMYIMPOBATE 0OOOLIECHHS U BBIBObI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIEIOBaHMS, COCTABIATH OOOCHOBAaHHBIN
OTY€T O MpOAETaHHOH pabdoTe;

— npuoOpeTaTb ONBIT YYEHUYECKOM MCCIEAOBATENbCKON M IPOEKTHON JIEATENbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY ITOMCKY METOJOB PELICHUS
IIPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMUHbIX METO/OB I103HAHUS.

3) pabota ¢ uHpOpMAIHECIi:

— OpUEHTHPOBATHCA B paA3IMYHBIX HCTOYHMKAX HMHpOpMaluu (HAy4HO-TOMYJIsIpHas
JAUTEepaTypa XUMHUYECKOTO COJCpXaHUs, CIIpaBOYHbIE IMOcoOMs, pecypchl MHTepHera),
aHAJIM3UPOBaTh MH(POPMALMIO PA3IMYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

— (opMyIupOoBaTh 3ampOChl U TNPUMEHATh pa3lIMYHbIE METOAbI IpPHU TMOUCKE U OTOOpe
uHpOpManuu, HeOOXOAMMOM JUIS BBIITOJHEHHS YI€OHBIX 33/1a4 ONPEAeIEHHOTO THIIA;

— MpHOOpeTaTh OMBIT HMCIOJIB30BaHUA WH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOATENbHO BbIOMPATh ONTUMAIbHYIO (OpMY NpeicTaBlIeHUs] HHPOpPMALUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHUE);

— HCIOJb30BaTh HAyyHBIM S3bIK B KadyecTBE CpeACcTBa MHpU paboTe ¢ XUMHUYECKOH
uH(popMaluel: TPUMEHATh MEXNpeaMeTHbIE (PU3nYecKue U MaTeMaTH4eCKHe) 3HAKU U
CUMBOJIBI, (hopMyIIbl, aOOpeBHATYPbl, HOMEHKIIATYPY;

— HCNOJb30BaTh 3HAKOBO-CHUMBOJIMUYECKUE CPEJICTBA HATJISAHOCTH.

OBnazneHre yHUBEpCAIbHBIMU KOMMYHUKAaTUBHBIMU J€HCTBUSIMMU:

3aaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl B XOJ€ Juajora H/WIN JUCKYCCHH,
BBICKa3bIBaTh UJAEH, (POPMYIUPOBATH CBOU MPEATIOKEHHUS OTHOCUTEIBHO BBHIMOJIHEHUS MpPEII0KEHHON
3aJ1auu;

BBICTYIIaTh C IPE3CHTALlMEN pE3yJIbTaTOB IO3HABATEIIBHOMN I[elf{ZFeIIBHOCTI/I, IIOJTyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPU BBIIIOJIHEHUM XUMHYECKOIO 3KCIEPUMEHTA,
MIPaKTUYECKON paboThI MO MCCIEA0BAHNIO CBOWCTB U3y4YaeMbIX BEIIECTB, pealln3alii y4eOHOTO IPOEKTa,
1 (popMyIHpoOBaTh BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHBIX UCCIEA0OBAHUN MMyTEM COIIaCOBAHUS MO3ULUI
B X0JIe 00Cy»XAeHUsI U 0OMEeHa MHEHUSIMHU.

OBnazeHre yHUBEPCAIbHBIMU PETYISATUBHBIMU JIEHCTBUSMU!

CaMOCTOSITENIBHO INIAHUPOBATh U OCYILECTBIIATH CBOIO II03HABATEIBHYIO JIEATENBHOCTD, OIIPENEIISA
e€ LenM W 3a7ayd, KOHTPOJIUPOBaTH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH IMpeaaraeMblit
JITOPUTM JICMCTBUN TpU BBHINOJIHEHUH Y4YeOHBIX M HCCIENOBAaTEIbCKUX 3a]ad, BbIOMpaTh Hamboiee
3G deKTUBHBIN CrIOCO0 MX pEelIeHHs C yYETOM IMOJyueHHs] HOBBIX 3HAHMH O BEHIECTBAX M XMMHUYECKHX
peaxkuusx;

OCYIIECTBIISITh CAMOKOHTPOJIb I€ATEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOIICHKHU.

[TpenmerHble pe3yibTaThl OCBOEHUS MPOrpaMMBbl [0 XMMHUU Ha YIiyOlIEHHOM ypOBHE Ha YpPOBHE
cpenHero oomero oopa3oBaHMs BKIIOYAIOT CICU(PUYIECKUEC I Y4eOHOTo TpeaMeTa « XUMUs» HayIHbIC
3HaHUS, YMEHUS U CIOCOOBI ICHCTBHM IO OCBOGHUIO, MHTEPIPETALUU U MPEOOPA30BAHUIO 3HAHHMA, BUJIBI



JESTeIbHOCTH IO MOJIyYSCHHIO HOBOT'O 3HAHUS M MPUMEHEHHIO 3HAHUN B PA3TUYHBIX YYEOHBIX CUTYaLUsX,
a TaKK€ B peEalbHBIX JXU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C XuMHeH. B mporpaMMe mno xumuu
IIPEIMETHBIE PE3YJIbTAThI IIPEICTABIECHBI 110 FOJJaM U3yUEHUS.

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHndeckasi XuMus» OTpaKaroT:

cpopmuposannocmes NPEACTABICHUH: O MECT€ W 3HAYEHUU OPraHUYECKOM XMMHMHU B CHUCTEME
€CTECTBEHHbIX HAayK M €€ poJii B OOECIEYEeHHU YCTOHYMBOIO Pa3BUTHUS YEIOBEYECTBA B PELICHUU
po0JIeM 3KOJOTMYECKON, YHEPIeTUUECKOM 1 MUIIEBOM 0€3011aCHOCTH, B Pa3BUTUU MEIULUHbI, CO3JaHUN
HOBBIX  MAaT€pHUaloB, HOBBIX  HMCTOYHHUKOB  HHEPruH, B  OOECIEYEHUH  PALUOHAIBHOIO
IPUPOJIOIIOIB30BaHNSA, B (DOPMUPOBAHMHM MHMPOBO33PEHMsI M OOLIEH KyJbTypbl 4YEJIOBEKa, a TaKXKe
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U IIPUPOIHOI Cpee;

BIIQJICHUE CUCTEMOM XUMHUUYECKUX 3HAHUM, KOTOpask BKIKOYAECT:

OCHOBOITOJIATAIONINE TOHATHS — XMMHUYECKHHA SJIEMEHT, aTOM, SIpO M DJIEKTPOHHAs 000JOYKa
aroma, S-, pP-, d-aToMHbIe OpOWTAM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTroMa, THOpHIH3aLus
aTOMHBIX OpOuTaseil, MOH, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTENEHb OKMCIECHU,
XMMHYECKas CBsI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, yriepoJHbli cKeleT, (pyHKIMOHAIbHAS
rpymnmna, pagukain, CTPYKTypHble (opMyibl (pa3BEpHYTbIE, COKpALIEHHbIE, CKEJETHbIE), H30MepHs
CTPYKTypHasi M MPOCTPAHCTBCHHAs (FCOMETPHYECKAs, ONmMuueckds), U30Mepbl, TOMOJOTUYCCKHN psil,
TOMOJIOTH, YIJIEBOAOPOJbI, KHUCIOPOA- U Aa30TCOJAEP)KALIUE OpPraHUYECKUE COEAMHEHUs, MOHOMEp,
MIOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COETUHEHUS;

Teopuu, 3aKoHbl (nmepuoamdeckuii 3akoH J[.JM. MenpeneeBa, Teopusi CTPOCHHS OPraHHMYCCKUX
Bemects A.M. byrtnepoBa, 3aKOH COXpAaHEHMsS MAacChl BEIIECTB, 3aKOH COXPAHEHUS W IIPEBPALLCHUS
SHEPIUHM MpPH  XMMHUYECKUX  PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH  S3bIK  XUMMH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIUE B OCHOBE IIOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX
SIBIICHUI;

IPEJICTaBICHUsS. O MEXaHU3Max XMMHMUYECKHUX pPEaKIHH, TEPMOIMHAMUYECKMX U KUHETHUECKHUX
3aKOHOMEPHOCTSIX HX NPOTEKaHUS, O B3aMMHOM BJIHMSHUM aTOMOB M TPYII aTOMOB B MOJIEKYJax
(MHIyKTUBHBIM U Me30MepHbIN 3Q¢ekTrl, opueHTanTsl | u |l pona);

(akToJIOrMYeCKrEe CBEICHHS O CBOMICTBaX, COCTaBe, MOJYyUYEHUU U OE30MaCHOM HCIIOIb30BaHUU
BaXHEHIINX OPraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOH JESTENbHOCTH YeJI0BeKa, OOLMX HayUHBIX
MPUHIUIAX XUMHUYECKOT0 IMPOU3BOCTBA (Ha MpUMepe MPOU3BOJICTBA METAHOIIA, TepepaboTKu HedTh);

cpopmuposannocme ymeHuti: BBIBIATh XapaKTepHble MPU3HAKU MOHATUH, YCMAaHAIU8AmMb WX
B3alMOCBA3b, UCIIOJIb30BaTh COOTBETCTBYIOIME MOHATHS NPU OMMCAHMU COCTaBa, CTPOEHUS M CBOMCTB
OpPraHUYECKUX COEANHEHNUI; 18

cpopmuposannocms yMenuiL:

UCIIOJIb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY JUISl COCTAaBJIICHHUS MOJIEKYJSPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKUX BEILIECTB;

cocmasnams ypaBHEHUS XUMHUYECKMX PpEaKUUid U pacKpblBaTh MX CYIIHOCTb: OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN IOCPEICTBOM COCTaBIEHHUS DJEKTPOHHOro OajlaHca 3TUX peaklui,
peakimii HFOHHOro oOMeHa IMyTEM COCTAaBIIEHUS UX MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHU;

u32omaenuéams MOJEIN MOJIEKYJ OPraHMUYECKUX BELIECTB JUISl MIUIIOCTPALIMM UX XUMHUYECKOIO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

cpopmuposannocmes  ymeHuil: YCTAHABIWBATh MPHUHAMICKHOCTh M3YUYEHHBIX OPraHUYECKUX
BEUIECTB [0 WX COCTaBYy M CTPOEHHUIO K OINpeAeNEHHOMY KIacCy/TpyIie COeAUHEHWH, dasamb UM
Ha3BaHus 1O cuctemarndeckoir Homenkinatype (IUPAC) u npusooums TpuUBHANIbHBIC HA3BaHHS IS
OTAENbHBIX MPEICTaBUTEIEH OpPraHWYECKUX BEWIECTB (ITUJIEH, AalEeTUJIEeH, TOIyoJ, IJIHLEpPHUH,
STUJICHIVIUKONb, (eHos, (opManbaeruy, aueTalbIerui, aleToOH, MypaBbUHas KHCIIOTa, YKCyCHas
KHCJIOTa, CTEApUHOBAsA, OJICMHOBAs, NAJbMUTHHOBAsT KUCIIOTHI, TJIMIWH, aJaHWH, ManbTo3a, (pPyKTO3a,



aHWIVH, JUBUHII, H30TIPEH, XJIOPOIPEH, CTUPOI U APYTHE);

cpopmuposannocme ymenus ONPENEIITh BUJ XUMHUECKON CBSI3U B OPTaHUYECKUX COCTUHEHUAX
(xoBaJIeHTHasl U1 MOHHAs CBSI3b, G- U T-CBS3b, BOJOPOAHAS CBSI3b);

cpopmuposannocmes ymeHuss IPUMEHATDH TIOJ0KEHUSI TEOPUH CTPOCHUS OPraHMYECKUX BEIIECTB
A.M. bByTtriepoBa 7151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

chopmuposanHocms ymenuti XapakTepU30BaTh COCTaB, CTpPOEHHUE, (U3MUECKUEe U XHUMUYECKUE
CBOMCTBA THUNHUYHBIX IMPEACTABUTENCH pAa3IMUHBIX KJIACCOB OpPraHMYECKHX BEIIECTB: aJKaHOB,
LUKJIOAJIKAHOB, aJIKEHOB, AJIKaJHECHOB, aJIKNHOB, apOMAaTUYECKUX YTJIEBOJOPOI0OB, CIIUPTOB, allbJIETH/IOB,
KETOHOB, KapOOHOBBIX KHCIIOT, IPOCTBIX U CIIOKHBIX 3(PUPOB, KUPOB, HUTPOCOSAMHEHUNW U aMHUHOB,
aMUHOKHCIIOT, O€JIKOB, YIJIEBOJAOB (MOHO-, M- U IIOJMCAXapUA0B), WLIHOCTPUPOBATh T'€HETHYECKYIO
CBS3b MEXKJY HHUMH YPaBHEHHUSMH COOTBETCTBYIONIMX XHWMHUYECKUX PEAKIMA C HCIOJIb30BAaHHEM
CTPYKTYPHBIX (OpMYT;

cpopmuposannocme ymenus TMOATBEPKAATh HA KOHKPETHBIX MPHUMEPAaX XapaKTep 3aBHCUMOCTH
PEaKIMOHHON CIOCOOHOCTH OPTaHMYECKUX COSAMHEHUN OT KPAaTHOCTU M TUIA KOBAJIEHTHOU CBs3H (G- U
T-CBSI31), B3AUMHOTO BIIMSIHUSL ATOMOB U TPYIIIT aTOMOB B MOJICKYJIaX;

chopmuposanHocms yMeHus XapakTepu30BaTh HCTOYHHKU YTIEBOIOPOAHOTO ChIpbsi (HE(TH,
MPUPOJAHBIN Ta3, yroiib), CIOCOOBI €ro mnepepadoTKU W NPAKTHUECKOE IMPUMEHEHHE MPOITYyKTOB
nepepadboTKH;

cpopmuposannocms BIAJIEHUSI CUCTEMON 3HAHUN O €CTECTBEHHO-HAYUYHBIX METOJaX MO3HAHUS —
HAOJIOCHNN, W3MEPEHUH, MOJAEITHPOBAHUM, OSKCIIEPUMEHTE (PEalbHOM W MBICICHHOM) H YMEHUs
MIPUMECHSITh OTH 3HAHUS;

chopmuposanHocms YMEHUSI NpUMeHsms OCHOBHBIEC OINEpallMi MBICIUTENIBHON NeATeIbHOCTH —
aHallu3 M CHUHTE3, CpaBHEHHUE, O0OOIIeHHEe, CHCTEMAaTH3allhi0, BBISBICHHE MPUYMHHO-CIEACTBEHHBIX
CBSI3€H — JIJIs1 U3yUEHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUi;

chopmupo8anHocmy yMeHul: BBISBISATh B3aWMOCBSI3b XMMUYECKUX 3HAHHM C TOHSATHUSMU U
MIPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JUIsl 00Jiee OCO3HAHHOTO IOHUMAaHM
CYILIHOCTU MaTepUalbHOIO €IMHCTBA MUPA, UCHONIb306AMb CUCTEMHbBIEC 3HAHUS 110 OPTaHUYECKON XMUMHHU
JUTSE OOBSICHEHUS ¥ TIPOTHO3WPOBAHUS SIBIICHUH, IMEIONIUX €CTECTBEHHO-HAYYHYIO TIPUPOTY;

chopmuposannocms yMeHull: TIPOBOJUTH PAcu€Thl MO XUMHUYECKUM (OpMyJlaM U YpaBHEHHUSIM
XUMHUYECKUX PEaKIUi C HCIONb30BaHHEM (U3MYECKUX BEIMYMH (Macca, 00BEM Tra3oB, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKIACHUIO
XUMHUYECKON (OpMyJIIbl BEIIECTBA MO U3BECTHBIM MACCOBBIM JIOJIIM XUMHUYECKUX SJIEMEHTOB, MMPOTyKTaM
CTOpaHUs, TUIOTHOCTH T'a3000pa3HbBIX BEIECTB; 19

chopmuposanHocms  yMenuti. TPOTHO3HPOBATh, AHANUZUPOBAMb W OYeHUugams C TO3UIUN
9KOJIOTMUECKON 0€30MacHOCTH TMOCHEICTBUS OBITOBOM M IMPOW3BOJICTBEHHOW AESITENBHOCTH 4YEJOBEKa,
CBSI3aHHOHM C MepepabOTKOM BEILECTB, UCNOIb306amMb TONYyUYEHHBbIE 3HAHUS Ji1 NMPUHATHS T'PaMOTHBIX
perieHuit mpo0IeM B CUTYyaIHsIX, CBSI3aHHBIX C XUMHUCH;

chopmupo8anHocmyb  YMeHUti:  CaMOCTOSITENIbHO IJIaHUPOBaTh U MPOBOJUTH XHUMHUYECKUI
OKCIIEPUMEHT (TONyuYeHHE M H3yYEHUE CBOWCTB OpPraHMYECKHX BEIIECTB, KAYECTBEHHBIC PEAKIIUU
YTIEBOJIOPOIOB PA3IUYHBIX KIACCOB M KHCIOPOJCOACPKAIIUX OPraHMYECKUX BEIIECTB, pEIICHUE
AKCIIEPUMEHTANBHBIX 3a/lad IO PACMO3HABAHWUIO OPTaHUYECKUX BEIIECTB) C COONIOJICHUEM TPaBUIT
0e30macHOr0 oOpallleHHss C BeLIeCTBaMU U JIAOOPAaTOPHBIM O0OPYAOBAaHUEM, (opmyauposams 1elb
UCCIIEIOBAHUS, npedcmasiams B Pa3NUYHON (opme pe3ynbTaThl IKCIEPUMEHTA, aHaIu3uUposams W
OYyeHus8ams UX J0CTOBEPHOCTD;

chopmuposanHocms yMeHUl:

coOMOIaTh TpaBWJIA DKOJIOTHYECKU I11€JIECOO0Pa3HOTO TIOBEJICHUS B OBITY W TPYJOBOH
NESATEILHOCTH B LESAX COXPAHEHUS CBOETO 3/I0POBbS, OKPY’KAIOIIEH MPUPOIHON CPEAbl U JOCTHXKEHHUS €€



YCTOMYMBOI'O Pa3BUTHS,

OCO3HABaTh OIACHOCTb TOKCHYECKOIO [JEHUCTBHUS HA JKUBBIC OPraHU3Mbl OIPEACIEHHBIX
OpraHMYeCKUX BEIIECTB, MOHUMAas cMbIca nokazaress [1J1K;

aHAJIM3UPOBATH 11eJ1ECO00PA3HOCTh MPUMEHEHHUSI OPIraHNYECKUX BEIIECTB B MMPOMBIIUIEHHOCTH U B
OBITY C TOUKU 3PEHUS COOTHOILIEHUS PUCK-TI0JIb3a;

cpopmuposannocmes  ymeHuti.  OCYILIECTBIATH  LEJICHANPABICHHBIH  IMOUCK  XMMHUYECKOH
uHbOpMallUU B pa3IM4YHbIX MCTOYHHUKAX (HayyHas M ydeOHO-Hay4Has JUTeparypa, CpeICcTBa MacCOBOM
uHpopmauuu, VHTEepHET U Jpyrue), KPUTUYECKH aHAIU3Upo8amv XUMHUYECKYI0 HH(POPMALHUIO,
nepepabamuléams €€ U UCNONIb306AMb B COOTBETCTBUU C ITOCTABICHHON yueOHOM 3a1aueil.

[TpenmeTHbIE pe3ynbTaThl OCBOCHHUS Kypca «O01as 1 HeopraHu4ecKkas XuMHUs» OTPaKaroT:

c(OpPMHPOBAHHOCTh MPEACTABICHUN:

0 MaTepHUAIILHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBIICHUM IIPUPOIBI, O
MECTe€ M 3HAYCHWU XUMHH B CHCTEME €CTECTBEHHBIX HAayK M €€ poiii B O0ECHEeYeHHH YCTOWYMBOTO
pa3BUTHS, B PEIIEHUH IPOOIEM SKOJIOTHYECKOM, SJHEPreTUUECKON U MUIIeBOI 6€30I1aCHOCTH, B pa3BUTHH
MEIMLUHBI, CO3/JaHUM HOBBIX MaT€pHaJIOB, HOBBIX MICTOYHUKOB YHEPIUH, B 00ECIIEUCHUH PAllMOHAILHOI'O
IPUPOJIOIONIB30BaHNSA, B (POPMHUPOBAHMM MMPOBO33PEHMsST M OOLIEH KyJbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKU 0OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U IPUPOIHON CPEIE;

c(OpMUPOBAHHOCTH BJIAJICHUSI CUCTEMON XHUMUYECKUX 3HAHUM, KOTOpask BKIIOYAET:

OCHOBOIIOJIATAIOIINE OHATUSA — XUMUYECKHAN 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, dJIEKTPOHHAs
oboyoyka artoma, S-, P-, O-aTOMHBIE OpOWTAlHM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTroMa,
rHOpHUIM3aAIHs aTOMHBIX OpOUTAJeH, HOH, MOJIEKYJa, BaJJICHTHOCTh, AJIEKTPOOTPHIATEIEHOCTh, CTEIIEHb
OKHCJICHUS, XUMUYECKasl CBsI3b (KOBAJEHTHAasI, HOHHAs, METaJUIMYeCKasi, BOJOPOIHAs ), KPUCTAIINUECKast
pel€TKa, XUMUYECKas peakuus, pacTBOp, DJIEKTPOJIUTBI, HEDJIEKTPOIUTHI, IIEKTPOJIUTHYECKAS
JUccoLManus, CTENEHb JUCCOLMALMK, BOIOPOJHBIA IIOKA3aTellb, OKHUCIUTENb, BOCCTAaHOBUTEIND,
TEIUIOBOM A(PPEKT XMMUUECKON pPEeaKLuu, CKOPOCTh XMMUYECKON peaklui, XMMUYECKOe paBHOBECHE;

TEOpPUU U 3aKOHBI (T€OpUs SJIEKTPOIUTUYECKON aucconuanuu, nepuogudeckuit 3axkon JI.U.
MeneneeBa, 3aKOH COXPAaHEHMS MacChl BEIECTB, 3aKOH COXPAHEHUs W IPEBPAIICHUS JHEPTUU IIPU
XUMHUYECKUX pEaKkIusiX, 3aKOH TIOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH JEHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XUMHUH, MHPOBO33PDEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE
MIOHMMAHUs TNPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKHX SBIICHUH; COBPEMEHHBIE IPEACTABICHUSA O
CTPOEHMHM BEILECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM U HAaJAMOJIEKYJIIPHOM YPOBHSIX;

IPEJICTaBICHUsS. O MEXaHU3Max XMMHMUYECKHUX PEaKIHH, TEPMOIMHAMUYECKMX U KUHETHUECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAaHMsI, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAX;

(akTOJIOrMUECKUE CBEJEHMS O CBOMCTBAX, COCTaBE, MOJYYEHUH M OE€30MacHOM HCIIOJIb30BaHUU
BXHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTHUECKOH JEsITeNTbHOCTH YelIOBeKa, OOIIHX
HAyYHBIX IPUHLUINAX XUMUYECKOTIO TPOU3BO/ICTBA;

cpopmuposannocme ymeHuli. BBIBISATH XapaKTEpHble NMPU3HAKKU MOHATUH, YCmManagiueams UX
B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIIME MTOHATUS NIPU ONMMCAHUM HEOPTaHWUYECKUX BELIECTB U UX
[IPEBPAILCHU;

cpopmuposannocme ymeHus: UCTONb30BaTh XMMUYECKYI0 CUMBOJIUKY JJIsI COCTaBJIEHUS (HOpMyIT
BEIIECTB W YypPaBHEHHH XMMHUYECKUX peakluii, cucremaruueckyto HomeHkinatypy (IUPAC) wu
TPUBUAJIbHBIE HA3BAHUS OTJEJIBbHBIX BELLIECTB;

cpopmuposannocmes yMmeHus OIPENENATh BAJIEHTHOCTb W CTENEHb OKHCIEHHS XHMUYECKHX
AJIEMEHTOB B COEJUHEHMSX, BHJ XHMHUYECKOW CBSI3M (KOBaJieHTHas, WOHHAs, MeTajlinyeckKas,
BOJIOPOJIHAS ), THIT KPUCTAUNINYECKOH PEIETKM KOHKPETHOIO BEILIECTBA;

cpopmuposannocme ymeHnusi 0OOBSICHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT BHJA XMMHUYECKOH
CBSI3M W THNA KPUCTAUIMYECKON pemérkd, OOMEHHbIM M JTOHOPHO-aKUENTOPHBIM MEXaHHU3MbI



00pa3oBaHMs KOBAJIGCHTHOW CBS3H;

chopmuposanHnocmsb yMeHuiL:

KJaccu(UIMpOBaTh: HEOPraHMYECKHUE BEUIECTBA 1O HMX COCTaBY, XMMHUYECKHE pEaKLIUU I10
pa3NUYHBIM TMpHU3HAKAM (YHCIY M COCTaBy pEarupyrollfX BEUIECTB, TEIUIOBOMY J(PQEKTy peakium,
M3MEHEHHUIO CTENEHE OKUCICHUS 3JIEMEHTOB, 00PaTUMOCTH, YUaCTHIO KaTaau3aTopa U ApyTue);

CaMOCTOSITENILHO 8bl0Upams OCHOBAHUSL M KPUTEPUU Ui KIACCU(PUKAIMU HU3yYaeMbIX BEIIECTB U
XUMUYECKUX PEAKIUN;

chopmuposanHocms ymMeHusi pacKpbIBaTh CMBICH Iepuoauueckoro 3akona JI.M. MenzaeneeBa u
JI€MOHCTPUPOBATh €T0 CUCTEMATH3UPYIOLLYI0, OOBSICHUTEIBHYIO U TPOTHOCTUYECKYIO (PYHKIINH;

chopmuposaHnocmsb yMeHuiL:

XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB M HMOHOB XMMHMYECKUX D3JIEMEHTOB IIEPBOIO—
yeTrBéproro nepuonoB Ilepmommueckoit cucremsl .M. MeHneneeBa, UCHONB3ys  IOHATHUS
«IHEPreTHYECKUE YPOBHIY», «IHEPIETUUCCKUE MTOYPOBHIY, «S-, P-, d-aTOMHBIE OpOUTAIII», KOCHOBHOE U
BO30YKIEHHOE PHEPTETHUECKUE COCTOSTHUS aTOMaY,;

00bsCHAMb 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U UX COCAMHEHH 110
nepuonam u rpynnam llepuoanueckoit cucremsl [I.1. MenneneeBa, BajJeHTHbIE BO3MOXKHOCTU aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS UX JIEKTPOHHBIX 000JI0UEK;

cpopmuposanHocms  yMenuli. XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XUMHYECKHE CBOICTBa
BEUIECTB PpA3JIMYHBIX KJIACCOB, noOmMeepicoams CYIIECTBOBAHHUE T'E€HETUYECKOW CBSI3U MEXIy
HEOPraHWYECKUMH BEUIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

chopmuposannocms ymenusi pacKpblBaTh CyIIHOCTb:

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MMOCPECTBOM COCTABJICHUS JEKTPOHHOTO OanaHca
3TUX peaklui; peakuuid MOHHOro oOMeHa MYTEM COCTABIIEHUS MX IMOJHBIX U COKPAIIEHHBIX MOHHBIX
YPaBHEHUMU;

peaKuui TuapoOIIN3a;

peakuuii KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);

cpopmuposannocms ymenusi 0OOBSICHATh 3aKOHOMEPHOCTU IMPOTEKAHUSI XUMHUYECKHX peaKuuil ¢
Y4ETOM HMX DHEPreTUYECKHX XapaKTEPUCTUK, XapaKTep M3MEHEHHs CKOPOCTH XMMHYECKOM pEakUuH B
3aBUCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMELICHUS XMMMUYECKOTO PaBHOBECHS IOJ
BIUSHUEM BHEIIHUX Bo3aericTBuil (mpunnutn Jle [latensbe);

chopmupo8anHocmy yMeHUs XapaKTepU30BaThb XHWMUYECKHUE PEaKIUH, JeKallhie B OCHOBE
MPOMBIIIJICHHOTO TOMYYeHHsI CEPHOM KHCIOTHI, aMMHaka, OOIIME HAayYHBIE MPHHIIMIBI XUMHUYECKUX
MIPOU3BOJICTB; 11€1€CO00Pa3HOCTh NMPUMEHEHUSI HEOPTaHMUECKUX BEIECTB B {TPOMBINUIEHHOCTH U B OBITY
C TOYKH 3PEHUS COOTHOILIECHUS PUCK-TI0JIb3a;

cpopmuposannocms BIIAJIEHUS CUCTEMOM 3HAHMW O METOJaX HAy4YHOIO IO3HAHUS SBIECHUN
NpUPOAbl — HaONIOIEHHWEe, HU3MEpPEHUEe, MOJAEIUPOBAaHUE, SKCIEPUMEHT (peanbHbIi M MBICICHHBIN),
WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUs HpUMEHAmb 3T 3HAHUS IPU SKCIIEPUMEHTAIbHOM
UCCIIEIOBAaHUM BEIIECTB M Ui OOBSICHEHHS XHMUYECKUX SBJICHHM, HMMEIOIIUX MECTO B IPUPOJIE,
MIPAKTUYECKOU IEATEIbHOCTH YEJI0BEKA U B IIOBCEIHEBHOW JKU3HU;

cpopmuposannocmes yMeHusi BBISBIATH B3aUMOCBSI3b XWMHUYECKUX 3HAHUM C TOHATHAMH M
NPEJCTaBICHUAMU JPYTUX ECTECTBEHHO-HAYyUHBIX NPEAMETOB s 0ojee OCO3HAaHHOTO MOHUMAaHUS
MAaTepHAIIbHOTO €INHCTBA MUPA;

chopmuposannocms ymeHus: IPOBOIUTH PACUETHI:

C UCHOJIB30BaHWEM IIOHATHA «MaccoBas [JOJI1 BeEIIeCTBA B PACTBOPE» U «MOJSIpHas
KOHLICHTPALUsD;

Macchl BellecTBa WM 00bEMa rasa Mo M3BECTHOMY KOJMYECTBY BEILECTBA, Macce WIH 00bEMY
OJIHOT'O U3 YYaCTBYIOIUX B PEAKLUU BEILECTB;



TEIUIOBOTO AP eKTa peaKini;

3HaYeHUs BOJOPOJHOIO TIOKa3aTels PAacTBOPOB KHCIOT M IIEJOYeH C M3BECTHOW CTENEHBIO
JMCCOLMALINY;

Macchl (00bE€Ma, KOIMYECTBa BEIIECTBA) MPOAYKTA PEAKLUH, €CIU OJHO U3 MCXOTHBIX BEIIECTB
JIaHO B BHJIE PacTBOpA C ONPENIEIEHHON MacCOBOH J0JIel pacTBOPEHHOTO BEIIECTBA MIIH JaHO B U30BITKE
(MMeeT mpumMecH);

JIOJTM BBIXOJ1a TIPOJIyKTa PEAKIINH;

00BEMHBIX OTHOLIICHHUH Ta30B;

chopmuposaHHocmes  yMeHull: CaMOCTOSATENBHO ITUIAHUPOBATh M TPOBOJUTH XUMHUYECKUH
SKCHEpUMEHT (TPOBEJICHHE peaKkuii HOHHOro OOMEeHa, MOJTBEPKACHUE KAueCTBEHHOTO COCTaBa
HEOPTraHMYECKUX BEIIECTB, OMpPEIENCHHE Cpelbl PAacCTBOPOB BEUIECTB C IOMOIIbIO HHAWKATOPOB,
W3YYCHHE BIUSHUS PA3IMYHBIX (HAaKTOPOB HA CKOPOCTh XHMHYECKOW pEaKluu, pEHICHHE
OKCHEPUMEHTANBHBIX 3a7ad 1o TemaM «Metamwbs»y u  «Hemeramiby) ¢ coOnrofeHHEM TpaBHI
0e30macHOro oOpalleHusl ¢ BEIIeCTBAMU U JIaOOpaTOpHBIM O0OpYAOBaHUEM, Gopmyruposams UEIb
UCCIICIOBAHMS, Npedcmasisims B PAa3IMYHON (opMe pe3yibTaTbl SKCHEPUMEHTA, AHAIUZUPOBAMb W
OYeHUu8ams UX IOCTOBEPHOCTH;

cpopmuposannocmes  ymenuil: COOJIONATh TPaBHIIA IOJIb30BAHHMS XHMHYECKOH MOCYI0i U
na0opaTOpHBEIM 000py/ZIOBaHHEM, OOpAIIeHUs C BEUIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHUSIMH 10
BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX OTIBITOB, SKOJIOTUYECKH 1IeTIECO00PA3HOTO MOBEICHUS B OBITY
U TPYAOBOH JEATEIHHOCTH B IIENSX COXPAHEHHUsS CBOETO 3[0POBbS, OKPY)KAIOWIEH MPUPOAHOHN Cpeibl U
JOCTIDKEHUSI €€ YCTOHYMBOTO Pa3BUTHS, OCO3HABAMb ONACHOCTh TOKCHYECKOTO JIEHCTBHS Ha JKUBBIC
OpraHU3MbI ONPE/ICIEHHBIX HEOPIraHUYECKHUX BEILECTB, MOHUMAs cMbIch mokasarens [T/1K;

CcOpMUPOBAHHOCMb — YMEHULl:  OCYWeCmEIiAmb  YEeIeHaANPAGIeHHbll  NOUCK — XUMHUYECKON
nH(pOpMallUK B PA3IUYHBIX UCTOYHUKAX (Hay4dHas M ydyeOHO-Hay4yHas JUTepaTypa, CpPelCTBA MacCOBOM
unpopmanuu, HWHTEepHET W JApyrue), KPUTUYECKU aHAIUZUPOBAMb XUMHUYECKYI0 HH(OpMAIIHIO,
nepepabamuleams €€ M UCNOIb306aMb B COOTBETCTBUU C TTOCTABJICHHOW yueOHOM 3a1auei.
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10 KJIACC

Ne Hanvenosanue Kon OcHOBHBIE BUBI JEATEIbHOCTH
- DpAa3IeNoB U TeM IIporpamMMHOe conepxaHue AR
1/ BO oOyyJaronuxcs
4acoB
Pa3zgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
1.1 | IIpenmer oprannueckoun 8 [Ipeamer u 3HaYeHNE OPraHUYECKON XUMUH, PackpsIBaTh CMBICT N3y4aeMBbIX TOHATUN https://mysch

XHAMHH.
Teopus crpoeHuUs
OpraHUYECKUX
COETUHEHUN

A. M. bytnepoBa

MPECTaBICHHE O MHOT000pa3uu
OpPraHUYeCKUX COCTUHCHUN.

DJIEKTPOHHOE CTPOCHHE aToMa yriiepoja:
OCHOBHOE M BO30YKJICHHOE COCTOSTHHS.
BasieHTHBIC BO3MOXHOCTH aTOMa

yriepoja. XuMHUYECKas CBsI3b

B OPraHUYECKUX COCTUHCHUSX. TUITBI
rUOpUAM3AIH aToMa YTrIepoaa.

Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM
cBsi3¢ (OOMEHHBIN U JOHOPHO-
aKIENTOPHBIH). TUIIBI IEPEKPHIBAHHS
aTOMHBIX OpOMTaJel: G- U T-CBA3H.
OnuHapHasi, JBOMHas W TPOWHAs CBS3b.
CrocoObl  pa3pbiBa CBSI3eM B MOJIEKYJax
opranuueckux Beuiects. [lonsTue

0 CBOOOJHOM paaukaie, Hykieopune u
anekTpoduIe.

Teopust cTpoeHust OPraHMYECKUX COSTUHEHUIN
A.M. BytnepoBa u ee COBpeMEHHOE pa3BUTHE
— CTPYKTypHasi TEOpHSI OPTaHHIECKUX
COCIMHECHUM.

3Ha4YeHNEe TEOPUN CTPOCHUS OPTaHHMYECKIX
coeuHEeHN. MOJIEKYISIpHBIE U CTPYKTYpPHBIE
dhopmynel. CTpyKTypHBIE (POPMYITBI

Pa3IUYHBIX BUJIOB: pa3BepHyTas,

(BBLOENATH UX XapaKTEpHbIE

IPU3HAKK) U IPUMEHSATH 3TH [TOHATUS IPU
OIMCAaHUU COCTaBa U CTPOCHHUS BEILECTB,
11 OOBSICHEHUS OT/AEIbHBIX (PAaKTOB U
SIBJICHU.

PackppiBaThb  CMBICT  IOJIOKEHUU
TEOPUU  CTPOCHUSI  OPraHMYECKHUX
BeniectB A. M. bytneposa u

NPUMEHATh HMX Ui OOBACHEHUs
3aBUCHUMOCTH CBOWMCTB BELIECTB OT
COCTaBa U CTPOCHHUS.

Hcnonb30BaTh XMMHUECKYIO

CUMBOJIUKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX,
CKEJIETHBIX) (POpPMYJI OpraHMUECKUX
BEIIECTB.

OnpenensaTs BUIbI XUMUYECKON CBSA3H
(onuHapHbIEe, KpaTHBIE) B OPraHUYECKUX
COETUHEHUSX.

XapakTepu3oBaTh Pojb U 3HAUECHUE
OpPraHUYeCKOM XMMHHU B PEIIEHUH MpoosieM
9KOJIOTHYCCKOM, MUIIEBOI OC30IMacHOCTH, B
Pa3BUTUH MEAMILIMHBI, CO3JaHUU HOBBIX
MaTepHaioB, B 00ECIIEYCHUN

ool.edu.ru/
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COKpaIlleHHas, CKeJIeTHasl.

N3omepus. Buasl nsoMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS.

DneKkTpoHHbIE Y3PPEKTH B MOJIEKYIIax
OPraHUYEeCKUX COCIUHEHUMU.

WNHIyKTUBHBIA 1 Me30MEPHBIN 3 (HEKTHI.
[IpencraBnenue o Ki1accuPpUKAUU
opranuveckux Beniects. [lonsTe

o (pynkunoHanpHOI rpymme. ['omosorus.
I'omonoruueckue psansl. Homenknarypa
OpPraHMYECKUX COCAMHEHUN
(cucremMaTuveckas ¥ TPUBUAIbHBIC HA3BAHU).
Oco0EHHOCTH U KJTaCCH(PUKALIHS
OpraHUYecKuX peaxiuii. OKUCIUTENFHO-
BOCCTAHOBHTEJIbHBIC PEAKIINU

B OpraHNYeCKON XUMUHU.
JKCcrnepuMeHTalbHbIE METOAbI

® u3yuyeHHs BelleCTB U UX NMpeBpallleHUii:

JemoHCTpamuu:

— O3HAKOMJICHHEC C 06pa3uaMH OpTraHU4YCCKUX
BCIICCTB U MaT€pUajlaMi Ha UX OCHOBC,

— OIBITHI 1O MTPEBPAILEHUIO
OpPTaHUYECKUX BEIIECTB NIPU HarpeBaHUU
(nnaBneHue, 0OyrIuBaHUE U TOPEHUE).

® JlaGopaTopHbIE OMBITHI:
MO/JICJINPOBAHUE MOJIEKYJI OpraHUYECKHUX|
BEIICCTB

palMOHATBHOTO MPUPOIOIOIH30BAHUS;
MOATBEPKIATh €€ CBSI3b C APYTUMU
HayKaMH.

Hcnonbs30BaTh MO OPraHUYECKUX
BEIICCTB

JUTSL WILTIOCTPALIUU UX XUMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUSI.
HaGmronaTe 1 onuceIBaTh
JEMOHCTPALIMOHHBIE OTBITHI; TPOBOJIUTH U
OTIMCBIBATh JIAOOPATOPHBIC OTBITHI

Hroro no pasaeny

Paznen 2. YraeBoaopoanst

24




2.1

IIpenenbubie
YIIE€BOAOPOABI —
aJIKaHBbl, IUKJI0AJIKAHBbI

Ankanbl. ['OMONOrH4ecKuid psij] aJIKaHOB,
obmrast popmyiia, HOMEHKIIATYpa U U30MEPHSL.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYT aJIKaHOB, SP>-rubpuIM3anus
aTOMHBIX OpOUTaliel yriepoaa, G-CBA3b.
Kongopmepwvi. Duzndeckue CBONCTBA
AJIKaHOB.

XUMHUYECKUE CBOKMCTBA AJIKAHOB: PEAKIUU
3aMeIIeHUS, H30MEPHU3aIH, IeTHIPUPOBAHUS,
[UKIIM3AINY, TTHPOJIN3a, KPEKUHTa, TOPEHUS.
Haxosxnenue B npupone. Criocoosl
MOJIyYCHHUS U TIPUMEHEHUE aJIKAHOB.
Huknoankansl. O01ast popmyna,
HOMEHKJIATypa U U30MEpHs.

OCc00EHHOCTH CTPOCHUS M XUMHUECKUX
CBOMCTB MaJIbIX (IIUKJIOTIPOTIaH,

UKI00yTaH) U OOBIYHBIX (LIUKIIOTICHTAaH,
LUKJIOT€KCaH) IUKI0aIKaHOB. CrIocoObI
MTOJTyYCHUS U TIPUMEHEHUE ITUKI0ATKAHOB

BrnaaeTts n3ydyaeMpIMu XUMHUYECKUMH
HNOHATUSMH.

BrIsBIATE XapakTepHbIE TPU3HAKU
MOHSTUH, YCTAHABIIMBATh UX
B3aUMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOILUE MOHATHUSA

IIPY ONKUCAHUU COCTaBA, CTPOCHUS U
IIPEBPAILEHUI OPraHUYECKUX
COCIMHECHMI.

Hcnonbs30BaTh XUMHUYECKYIO
CUMBOJIMKY JJISl COCTaBJICHUS
MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEépHyTOM, COKpaAIIEHHOMH,
CKeJIETHOM) OopMyJT YIJIEBOAOPOIOB.
YcranaBinuBaTh IIPUHAIECKHOCTD
BEIIECTB K ONPEICTICHHOMY KJIaccy
YIJIEBOJOPOOB IO COCTaBy U
CTPOEHUIO, HA3bIBaTh UX

10 CUCTEMAaTUYECKOW HOMEHKIIATYPE;

https://mysch

ool.edu.ru/
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2.2

Henpenensusie
YTJI€BOAOPOABIL:
QJIKEHBI, AJIKaJUCHBI,
AJIKHBI

14

AnkeHbl. ['OMONOru4ecKuid psij] aJIKEHOB,
obmas popmyiia, HOMEHKIIATYypA.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI aJIKCHOB,
SP?-rubpuIM3aIMs AaTOMHBIX OpOHUTaCH
yriepoja, 6- 1 m-cBa3u. CTpyKTypHas U
reoMeTpuueckas (yuc-mpanc-) U30Mepus.
du3nyecKue CBOMCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEaKLUH
MPUCOECTUHEHHUS, 3aMEIIICHUS

B O-IIOJIOXKEHUE IIPU IBOMHOM CBSA3H,
MOJIMMEPHU3ALUN U OKUCIICHUS.
IIpeocmasnenue o mexanuzme peakyuu
INEKMPOPUTLHOLO NPUCOCOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE
pEeaKIK Ha IBOWHYIO CBSI3b.

CrniocoObl MosTy4eHus U IpUMEHEHUe
AJIIKEHOB.

Anxanuensl. Knaccuduxarnms

AIKaJIUEHOB (COTPSKEHHBIE, U30JIUPOBAHHEIE,
Kymynupogantwvie). OCOOCHHOCTH
AJIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX
CBOWCTB CONPSIKEHHBIX JUEHOB, 1,2- 1 1,4-
MPUCOETUHEHHE.

[Tomumepu3anus conpsiKeHHBIX JUCHOB.
CriocoOblI mosryueHust 1 IpUMEHEHUE
ATKaTUEHOB.

AJKUHBL. ['OMOJIOrMYEeCKUil psiji AIKUHOB,
obmas (hpopmyIia, HOMEHKIIATypa U U30MEPHS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ aJIKUHOB, SP-THOpUAH3AITHS
ANEKTPOHHBIX OpOUTANICH aTOMa yriepoa.
®u3nyecKue CBOKMCTBA AJTKHHOB.

MIPUBOJIUTH TPUBHUATIHLHBIC HA3BAHUS
OTJIENIbHBIX MPEICTaBUTENCH
yTIeBO10poA0B. OnpenensaTh BUIbI
XUMHYECKOM CBSI3U B MOJIEKYJIAX
YTJIEBOJIOPOIOB (KOBaJIEHTHAs
HENoJsIpHAs U

MOJIApHAs, G- U T-CBA3b).

[ToaTBepk1aTh Ha KOHKPETHBIX
IpUMepax xapakTep 3aBUCUMOCTHU
PEaKIIMOHHON CITOCOOHOCTH
YTJIEBOIOPOAOB OT KPaTHOCTU U THIA
KOBaJIEHTHOM CBSI3U (G- U - CBA3M),
B3aUMHOTO BJIUSIHUS aTOMOB U TPy
aTOMOB B MOJIEKYJIax; a TAK¥Ke

OT OCOOEHHOCTEN peanu3aliy pa3IuIHbIX
MEXaHU3MOB NPOTEKaHUs peaKLnil.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHeHHe, PU3NYECKUE U XUMHUYECKHE
CBOMCTBA, BAXKHEHIIINE CITOCOOBI
NIOJTyY€HUs YIIIEBOJOPO/IOB,
MPUHAJIEKAINX K Pa3IMYHbIM KJlaccaM.
BBISBISITE TEHETUUECKYIO CBSI3h

MEXy YIIJIEBOJOPOAAMU Pa3IUUHBIX
KJIACCOB U MOATBEPKJIATH €€ HAINUNe
YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIIHid

C UCIIOJIb30BAaHUEM CTPYKTYPHBIX
(dhopmys BelecTs.

XapakTepru30BaTh HCTOUHUKH
YTJIEBOIOPOAHOTO CBHIPhS (HEPTD,
MIPUPOJTHBIN Ta3, Yrodib), CIIOCOOBI X
nepepaboTKH U MPAKTHIECKOE

https://myschool.e
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XHUMHUYECKUE CBOMCTBA: PEaKLUU
MIPUCOEAUHEHUS], TUMEPU3ALIMU U
TpUMEpHU3aLUH, OKUcaeHus. KucnoTHsie
CBOMCTBA aJIKMHOB, UMEIOIINX KOHIIEBYIO
TpOIHYIO CBsI3b. KauecTBeHHBIE peakIiK Ha
TPONHYIO CBS3b.

CrniocoOpl 1oJTy4eHUs U IPUMEHEHUE
AJIIKUHOB

2.3

Apomarnyeckue
YTJIIEBOIOPOABI (ApEHBI)

ApoMaTndecKkue yriieBoAOpPOIbL.
I'omosnoruueckuii psia apeHoB, o01as
(dhopMyIia, HOMEHKJIaTypa U U30MEpHSI.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJIbI OeH3oma. [Ipasuno
apomMamu4HoCmu, npumepbl
apomMamu4eckux coeOuHeHuu.
DuU3NYECKUE CBOKCTBA aPEHOB.
XuMHuecKkue cBoiicTBa 6eH301a U ero

MPUMEHEHHE OTYYaeMbIX IPH 3TOM
MPOAYKTOB.

Hcnonp30Barsk 00IIEHAYYHbIE

METO/IbI TO3HAHMS

MIPU CaMOCTOSTEIILHOM

TUTAHUPOBAHHH, TIPOBEJICHUH U

ONKCaHUU XUMUYECKOTO

9KCIIEpUMEHTA (J1a00paTOPHBIE OTIBITHI

U npakTHueckue padbotsr). CiaenoBarhb
npaBuiIaM 0€30MacHOi paboTHI B
naboparopuu

IPY UCTIOJIb30BAaHUH XUMUYECKOH MOCYIbI
1 000pyI0BaHUs, a TAKXKE ITpaBUiIam
oOpalleHus ¢ BeleCTBAMU B
COOTBETCTBUH C UHCTPYKLUSAMU
BBITIOJTHEHUS JTAOOPATOPHBIX OTIBITOB U
MPAKTUYECKUX pabOoT IO MOITyYSHHIO U
U3yUYEHHUIO OPraHMYECKHX BEILECTB.
[IpencraBnsaTh pe3yabTaThl
JKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHIA COOTBETCTBYOIINX

peaKImii ¥ 1eaTh BBIBOJBI HA MX
OCHOBE.

[TpoBOIUTH BHIYHCIICHUS TSI ONIPEACTICHHS
MOJIEKYJISIPHOI (POPMYJIBI OPraHNYECKOTO
BEIIIECTBA 110 YPABHEHUIO XUMUYECKON
PeaKIMy U 110 MACCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJISIIMX B €0 COCTAB, IO
Macce (00beMy) POIYKTOB CTOPAHHUS.
CamocToATeNbHO MIIaHUPOBATH U
OCYILECTBIISATH CBOIO

MO3HABATENIbHYIO IS TEIbHOCTD;

https://myschool.e
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TOMOJIOTOB: PEaKIMK 3aMEIICHUS

B OE€H30JIbHOM KOJIBIIE M YTJIEBOIOPOIHOM
pazukane, peakiuu NprucoeIMHEHNUs,
OKHCIICHHE TOMOJIOIOB O¢H30J1a. Peakyuu
INEKMPOPUNILHO2O 3aMeuyeHUsl.
[Ipencrarnenue 00 OpUEHTHPYIOLIEM
JIEWCTBUAM 3aMECTUTEIEN B OEH30IbHOM
KOJIbIIC Ha IPUMEPE AIKMIIBHBIX
paguKaioB, KapOOKCUIBLHOM,
TUAPOKCHIIbHBIN, aMUHO- U HUTPOTPYIIIL,
aTOMOB TaJIOT'€HOB.

Oco0eHHOCTH  XMMHYECKMX  CBOMCTB
ctupona.  [lomumepuszanus  cTupoia.
CriocoOblI MoNTy4eHUs U IPUMEHEHUE
apOMAaTUYECKHUX YTIIEBOJOPOJIOB

IIPUHUMATh AKTUBHOE Y4acTHE
B IPYIIIOBO yueOHOM AEATEIbHOCTU

28




2.4

IIpupoaHbIE UICTOYHUKHU
YIIIEBONOPOIOB U UX
nepepaboTka

[Ipupoanstii ra3. [lonytHbie HEDTAHBIC
ra3el. HedThb u e€ nmpoucxoxaenue.
KaMeHHbIi yroyib U IpoayKThl €10
nepepadoTKH.

Crioco6b1 nepepaboTk He(PTH:
MEepPEeroHKa, KPEKUHT (TepMUYECKH,
KaTaIUTUIECKUH ), pu(OPMUHT, TUPOIIH3.
[IpoayxTsl nepepaboTku HeDTH, UX
MIPUMEHEHHE B TPOMBIIIJICHHOCTH U B
OBITY.

I'enetnueckas CBS3b MEXKIY Pa3IMUYHBIMU
KJIacCaMH yIJIEBOI0POOB

2.5

l"anorennpou3BoiHbIE
YIJIEBOI0POIOB

DIIEKTPOHHOE CTPOCHUE
rajoreHONPOU3BOIHBIX YTIEBOJOPOIOB.
Peakuym 3amelieHus rajioresa Ha
TUAPOKCHII, HUTPOTPYIIILY,

LUAHOTPYIIITY, AMUHOTPYIIITY.

JlelicTBue Ha rajJoreHnpou3BOIHbIC
BOJIHOTO ¥ CITUPTOBOTO pacTBOpa
menoun. B3aumoeiicteue
JINTaJOreHaJIKaHOB ¢ MAarHUEM M ITHHKOM.
[ToHsiTHE O METAIIOOPTaHUYECKUX

https://myschool.e
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coequHeHMsAX. Micnons3oBanue
TaJIOTrCHIIPOU3BOJHBIX B 6bITy, TEXHUKE U B
CUHTE3E.

IKCNEePUMEHTAIbHbIE METO/IbI

U3y4eHUsl BelleCTB M UX MpeBpalleHuii:

® J[eMOHCTpaluH:

— neMoHcTpanus (U3NUECKUX CBOWCTB
YTIIEBOIOPOAOB (PacCTBOPHUMOCTH);

— Ka4yeCTBEHHBIE PEaKIIUU yTIeBOJOPOIOB
pa3IMYHBIX KJaccoB (0OecIBeUHBaHKE
OpOMHOM WJIM MOJIHOM BOJIBI, pacTBOpA
NepMaHraHaTa Kaius,

B3aMMO/ICHCTBHE AlETUIICHA C aMMHAYHBIM
pacTBOpOM OKcHjia cepedpa);

— 00pa3Isl IacTMACC, KAyuYyKOB M PE3UHBI;
— xomnekuuu «HepTe» u «YT0IB»;

— BuaeopparMeHT «BynkaHuzanus pe3uHb».
® JlaGopaTopHbI€ OMBITHI:

— O3HaKOMIJIEHHUE C 00pa3IaMu IMIacTMacc,
Kay4yKOB U PE3UHBL;

— MOJENHUPOBAHKIE MOJIEKYJ YTIIEBOJAOPOIOB U
raJIoreHONPON3BOHBIX;

— IMOJIy4YCHHUEC METaHa U U3YYCHUC €TO CBOI\/'ICTB,

— TOJIyYEHHE alleTHIICHA U U3yYEHHUE €ro
CBOWCTB.

® [IpakTHueckue pabOTHI:

Ne 1. ITonyuenue 3THIEHA U U3yYEHHE €TO
CBOMCTB.

® PacuérHble 3aa4u:

— olpeaenaeHne MOJIEKYIIpHON (HOpMYIIbI
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OpPraHUYECKOro BELIECTBA

10 MACCOBBIM JIOJIIM aTOMOB DJIEMEHTOB,
— BXOJSILUX B €T0 COCTAB; HAXOXKJICHUE
MOJICKYJISIPHOM (hOPMYJITBI OPraHUIECKOTO
coeZMHEHus 1o Macce (00beMy) MPOIYKTOB
CrOpaHus;

pacy€Tsl 110 YPAaBHEHHUIO XUMHUYECKOM
peakuuu

Hroro mo pazneny 35

Paznen 3. Kuciaopoacoaepxamue oprannyec

KHe COeAMHCHUA

3.1 | Cuouptel. @enon 11

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI.
Crpoenue mMoliekyJ (Ha mpuMepe MeTaHoJIa U
sTa”ona). ['omonornyeckuil psna, odmas
(dhopMyta, n3oMepusi, HOMCHKIJIATypa U
KiIaccuukanus cnupToB. PuznuecKue
CBOMCTBa criupTOB. BogopoiHas cBs3b.
XHUMHYECKUE CBOMCTBA: PEaKIIMK 3aMEIICHUs,
JeruipaTalyy, OKUCIEHUS, B3aUMOJICHCTBHE
C OpPraHM4eCKMMHU U HEOPraHUYECKUMU
KHCJIOTaMHU.

KauecTtBeHHas peakuus Ha OJHOATOMHBIE
cnupThl. PU3HOIOTUYECKOE ACHCTBUE ATAaHOIIA
¥ METaHOJa Ha OpraHu3M dejoBeka. CrocoObl
MOJIyYEHUSI U TPUMEHEHUE OJTHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIIATYpa U

nzomepusi. OcoOOEHHOCTH (PU3UYECKUX U
XHUMHUYECKUX CBOMCTB. MHOTOATOMHBIE
CHUPTHL: STUJIICHTJIUKOIb U TJIMLEPHUH.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: PEaKIUU
3aMeIleHUs, B3aUMOACUCTBHUE C

PackpsiBaTh CMBICT N3y4aeMBbIX
HOHSTUN (BBLIEISTH UX XapaKTEPHbIE
IPU3HAKK) U IPUMEHSTH 3TU MOHATUS IIpU
OIMCAHUU COCTABA U CTPOCHUS BEILLECTB,
JUIsL OOBSCHEHUS OTJENbHBIX (DAKTOB U
SIBJICHUM.

Hcnonp30BaTh XUMHYECKYIO
CUMBOJIUKY JJI COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKPALIEHHOI)

(bopMyI KHCIOPOJCOAEPIKAIINX
OpPraHUYECKUX BELIECTB.
VYcraHaBiIMBaTh MPUHAIEKHOCTD
KHCJIOPOIOCOIEPKAIIMX

OpPraHUYECKUX BELIECTB

K OIPEAEIIEHHOMY KJIACCy 10 COCTABY H
CTPOEHHUIO, HA3bIBaTh UX

10 CUCTEMATUYECKON HOMEHKJIIATYpPE;
[IPUBOJUTH TPUBUAJIbHBIC HA3BAHUS
OTJEIIbHBIX IIPECTaBUTENCH
KHUCJIOPOJACOAEPKAIINX COCTUHEHNN.

https://myscho
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OpPraHUYECKUMHU M HEOPTaHUIECKUMHU
KHUCJIOTaMH,

KayeCTBEHHAsl peaKIysl

Ha MHOTOaTOMHBIE CIIUPTHI.
Pu3HoI0rnyecKoe AeucTBre

Ha Opranusm uenoBeka. CriocoObl
MOJTyYCHHS U IPUMEHEHHE

MHOT'OaTOMHBIX CIIUPTOB.

®enoin. CTpoeHHE MOJIEKYJIbI, B3AUMHOE
BIIMSTHHE THPOKCOTPYIIIBI U OEH30IBHOTO
sanpa. duznueckue cBoiicTBa GeHona.
Oco0eHHOCTH XMMHUYECKUX CBOWUCTB (heHoIa.
KauecTBeHHbIe peakiiuu Ha (HEHO.
Tokcuunocts penomna. CriocoOsl

MOJIyYeHMs U IPUMEHEHUe (eHoa.
denonpopMabIeTHAHAS CMOJIA
[IpencraBuTenn BBICHIMX KapOOHOBBIX
KHCJIOT: CTeapUHOBAS, TATbBMUTHHOBAS,
OJICUHOBAS, IUHOIe6A3, TUHOIEHOBAS.
KHCIOThl. CrIOCOObI OTYUYEHUS U
IIpUMEHEHHE KapOOHOBBIX KUCIIOT.
Crnoxuble 3¢upsl. ['omonoruueckuii psa,
obmas popmyina, usoMepus u
HOMEHKJIATypa.

XKupsl: crpoeHue, GU3NUECKUE U XUMUYECKHE
CBOMCTBA KUPOB: THIPOJIN3 B KHCIION 1
LIEJIOYHOM cpelax.

Oco6eHHOCTH CBOUCTB JKUPOB,

COJIepIKAIIIX OCTATKH HEMPEIeTbHBIX
KHUPHBIX KHCIOT. JKUpPBI B IPUpOJIE.

MBbLT4 KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOolee faectrue. [louamue

XapakTepu3oBaTh COCTaB, CTPOCHHE,
MpUMEHECHHE, (PU3HUYECKUE U XUMUICCKUE
CBOICTBa, Ba)KHEHIIIHE CIIOCOOBI
MOJTYy4YEHUs MPEACTaBUTENCH pa3IMUHbIX
KJIACCOB

KHUCJIOPOJICOIEPKAIINX COSTUHEHUII;
BBISIBJISITH T€HETHUECKYIO CBA3h

MEXTy HIMH U TTOJITBEPIKIIATh €€
HAJIMYUE YPaBHECHUSIMU
COOTBETCTBYOIINX XUMUICCKUX
peaKuuii C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYJT BEIIIECTB.
[ToaTBepknaTh Ha KOHKPETHBIX
npuMepax XapaxkTep 3aBUCUMOCTHU
PEaKIMOHHON CITOCOOHOCTH
KHUCJIOPOJICOACPIKAITUX

OpPTaHUYECKUX BEIIECTB

0T (QYHKIMOHATBHBIX TPYIIIT

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BJIMSTHUSI aTOMOB U TPYIII aTOMOB B
MOJICKYJIaxX; a TaK¥Ke

OT OCOOEHHOCTH peaTn3aluu Pa3InIHbIX
MEXaHHU3MOB MPOTEKAHUS PEaKIUi.
OnuceIBaTh COCTaB,
XUMUYECKOECTPOCHHUE U IPUMEHCHHE
YKUPOB | YTJIEBOJIOB, XapaKTEPU30BaTh
WX 3HAYEHUE IS )KU3HEACSITSIIbHOCTH
OpTaHU3MOB.

Oco3HaBaTh ONAaCHOCTh BO3JCHCTBUS HA
YKUBBIE OpPTaHU3MBbI OMPEICTICHHBIX
KHCIIOPOICOAEPKAIINX

OpPraHMYECKUX BEILECTB U MOSCHATH Ha
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O CUHmemu4eCKux Mmoruwux cpec)cmeax
(CMC)

MpUMEpPaxX CIIOCOObI YMEHBILICHHS U
IpeaAOTBPAILICHUA UX BPCIAHOI'O
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa.
Hcnonp3oBark 00IIEHAYYHBIE METOIbI
HO3HAHUSA

IIpru CaMOCTOATCIIbHOM
IJIaHUPOBAHUU, IIPOBCACHUHN 1
OITMCAHUH XUMHUYECKOTO
SKCIIEpUMEHTa (J1Ta00paTOPHBIE OTIBITHI
U npakThueckue padotsr). CiaenoBarb
npaBuiIaM 0€30MacHOi paboTHI B
naboparopuu

IIpU UCITIOJIb30BAaHUHU XUMHYECKOU MOCYy bl

1 000pyI0BaHUs, a TAKXKE ITpaBUiIamM
oOparieHus ¢ BEUIECTBAMH B
COOTBCTCTBHUH C HHCTPYKIIUAMUA
BBITIOJIHCHU S na6opaToprlx OIIBITOB U
MPAKTHYECKUX padoT

110 TTOJIYUCHHUIO U U3YUCHHUIO OPTaHUYCCKUX

BCIICCTB.

Hpe,Z[CTaBJ'ISITL PE3YJIbTAThI OKCIICPUMCHTA B

(dhopMme 3amnrcu ypaBHEHUI
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3.2

KapOonumnbHbie
COCITMHEHHUS: alIbJICT U IBI
u keToHbl. KapOoHoBBIE
KHUCJIOTHI. CIIOXKHBIE
3¢hupsI.

Kupsl

21

KapOoHuIbHBIE COETMHEHUS: ATbICTUIBI 1
KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJIbHOU Tpynibl. ['oMoiornueckue
PSIBI ATBICTHIOB U KETOHOB, O0IIIast
¢dbopMmya, uzomepus

1 HOMEHKJIaTypa. OU3nUecKue cBOicTBa
QJIBJICTUIOB M KETOHOB. XMMUYECKHE
CBOMCTBA aJbJAETUA0B U KETOHOB (pEaKLUU
npucoenuHenus). Ilpedcmasnenue o
mexanuzme peakyuil HyKieo@uibHo2o
NpUCOeOUHEeHUs.

OxwuceHue ajabIeru0B, KaYeCTBEHHBIE
peakuuu anpaeru1oB. CrocoObl MOTy4YeHUs U
MIPUMEHEHHE aJIbJICTHI0B U KETOHOB.
OAHOOCHOBHBIE NpEAETbHBIC

KapOOHOBBIE KHCIOThI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. M30Mmepus u
HOMeHKJarypa. dusndeckue CBOUCTBa,
BOJIOPOJIHBIE CBSI3H.

XUMHUECKUE CBOICTBA: KUCIOTHBIE
CBOWCTBA, peaKIMs dTepUPHUKALINU, PEaKI[IH
C y4acTHEM YTJIEBOAOPOAHOIO pajiuKaa.
[lonatne o0 TPOU3BOAHBIX KapOOHOBBIX
KHUCJIOT: CIIOKHBIE d(UPBI, aHeuopuowl,
2A7102eHAHSUOPUODL, AMUObL, HUMPUTBL.
Oco6eHHOCTH CBOMCTB MypaBbUHON
KHCJIOTHI.

MHuoroo6pasue kapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOICTB HEMIPEAETbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KUCIIOT,

THJIPOKCUKAPOOHOBBIX KHJIOT.

COOTBETCTBYIOLIUX PEAKLUM U J1e1aTh
BBIBOJIbI HA X OCHOBE.

HpOBOIII/ITB BBIYUCJICHUA OJId OIIPCACIICHUSA
MOJIEKYJISIPHOI (POPMYIIBI OPraHUYECKOTO
BEILECTBA 10 YPABHEHUIO XUMUYECKOU
peaKkLuu U 110 MaCCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOSIIUX B €0 COCTAaB, a
TaK)K€ Ha OIIPEJEJICHNE A0 BBIX0Ja
IPOAYKTA PEaKLUU OT TEOPETHUECKU
BO3MOKHOT0. CaMOCTOSTEIBHO
IUTAHUPOBATh U OCYIIECTBIATH CBOIO
IMO3HABATCJIbHYIO JCATCIbHOCTL,; IPUHUMATD
AKTUBHOC Y4aCTUC

B TPYIIIIOBOM y4eOHOM eATeIbHOCTH
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3.3

VrieBoanl

OO6mmas XxapakTepruCTHKa YIJIEBOJIOB.
Knaccudukanus yrieromos (MOHO-, U- U
MO CaxXapu/Ibl).

Momnocaxapuapl: TII0K03a, GpyKTO3a,
pub03a, ranakTo3a, 1e30KCHpruo03a.
du3nyueckne CBOMCTBA U HAXOXICHUE B
npupope. @orocunres. Onmuyeckas
usomepus. Konvuamo-yenuas
maymomepusl Ha npumepe MoaeKyJivl
2N0K03bl, npoexkyuu Xeyopca, o- u f-
AHOMepbL 2IHOKO3bL.

XHUMHYECKHE CBOMCTBA TIFOKO3bI:

C Y4acTHeM CIUPTOBBIX U aJIbJICTHIHOM
TPYIII, CHUPTOBOE U MOJIOYHOKHUCIIOE
OpO’KeHHE TIIOKO3bI.

[IpuMeHeHue rIr0K036bl, €€ 3HaYCHUE B
KU3HENESITeIIbHOCTH OpraHu3Ma.
Jucaxapupl: caxapo3a, MajabTo3a U
nakTo3a. BoccranaBnuBaromue u
HEBOCCTaHABIIMBAIOUIUE AUCAXAPUIBL.
I'mpponus caxapossl. Haxoxnenue B
MIPUPOJIC U IPUMEHEHHE.
[lonucaxapuapl: Kpaxmall, TJIMKOT€H H
unemnono3a.  CrpoeHue - MaKpOMOJEKYJ
KpaxMaja, TITUKOTeHa U IEeJITIOIO3HI.
®u3nYeCKre CBOKMCTBA KpaxMalia u
[ICJUTION035I. XHUMHUYECKHE CBOMCTBA
KpaxMaja (TUIpOJIu3, KaueCTBeHHAs
peakius ¢ o1om). XUMHUIECKHE
CBOMCTBA 1EJUTIOJIO3BI (THAPOIIN3,
peakIus mory4eHue 3pupon
1esuTros036l). [TonsTre

https://myschool.e

du.ru/

35



https://myschool.edu.ru/
https://myschool.edu.ru/

00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a,

aIeTaTHBIN IIEJIK).

IKCNEePUMEHTAIbHbIE METO/IbI

® H3y4yeHHsl BelleCTB W UX NMpeBpaleHuii:
JleMoHCTpauu:

— CBOMCTBa CIIUPTOB: PACTBOPUMOCTD B
BOJIC, B3aMOJICHCTBHE ATaHOIa

C HATPHUEM, OKHMCIICHHE 3TUIIOBOTO CIIMPTA
JUXPOMATOM Kaiusi (BO3MOKHO UCTIOJIb30BaHUE
BUJIEOMATEPHAJIOB);

— KAueCTBEHHbIC PEAKLIMH AJIbJETUIOB: C
aMMHaYHbIM PACTBOPOM OKCH/JIa cepedpa u
ruapokcuaom meau(1l);

— XMMHUYECKHE CBOMCTBA PacTBOpPA
YKCYCHOM KHCJIOTBHI.

® J[aGopaTopHBIE OMBITHI:

— peaxkuus MIUIEPUHA C THAPOKCHIOM
meau(Il);

— OKHCJIEHWE 3TWJIOBOI'O CIIUPTa B
aNbJETU] PACKAJICHHOW MEIHOMN
IIPOBOJIOKOMH;

— B3aUMOJICMCTBHUE PACTBOpPA TIIFOKO3bI C
ruapokcuaom meau(1l);

— B3aUMOJEHCTBHUE KpaxMalia C HOJOM.

® [IpakTuyeckue paboThI:

Ne 2. Pemienune sKkCieprMEHTANbHBIX 3a/1a4
1o TeMe «CupThl U (HEHOIBDY;

Ne 3. PelieHue skcriepuMEHTANIbHBIX 3a7a4
o Teme «KapOonoBbie kucioTbl. CI0KHbBIE
3hUpHD».

Pacuérubie 3amaun:
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— OIpEeIEICHUE MOJIEKYJIIPHOMI

(hOopMyJIBI OPraHUYECKOTO BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB; M0 Macce (00beMy)
MPOAYKTOB CTOPAHUS;

0 KOJIMYECTBY BelecTBa (Macce,

00beMy) MPOAYKTOB PEAKITUN U/WUITH
WCXOJIHBIX BEILECTB;

— pelieHue pacu€THBIX 3a1a4

Ha ONpeJIeNICHHE J0JIH BbIX0/Ia MPOYKTa

PpCaKu OT TCOPCTUYCCKHU BO3MOKHOI'O

Hroro no pazneny

41

Pasnen 4. AzoTconepaxamme opraHudecKkue coelMHeHus1

4.1

AMUHBI.
AMHHOKHUCIIOTEL. benkn

12

AMMHBI — OPraHUYECKUE TPOU3BOAHbBIE
ammuaka. Knaccudukarms aMiHHOB:
anudaruyeckue U apOMaTUIECKue;
MIepBUYHBIE, BTOPUYHBIE U TPETUUHBIE.
Crpoenue mosekyd, obuias popmyna,
M30MepHsl, HOMEHKIATypa U (pu3nuecKue
cBoMcTBa. XMMHUYECKOE CBOMCTBA
anudaTUyecKuXx aMUHOB: OCHOBHBIE CBOICTBA,
ATKUTUPOBAHUE, PEAKITUH

C a30TUCTOM KHCIIOTOM.

Coim aKuIaMMOHUS.

AHWINH — IpeJCTaBUTENb aMUHOB
apomaTtnueckoro psjaa. Ctpoenue
aHWJIMHA. B3anMHoe BIMsSHUE TPy

PackpbpIBaTh CMBICIT H3y4aeMBIX
TOHATHH (BBIACIATH UX XapaKTepHbBIE
NPU3HAKH) ¥ IPUMEHSTH 9TH NOHSTHUS TIPH
OIMCaHUM COCTaBa U CTPOEHUS BEILECTB,
111 OOBSICHEHUS OT/AEIbHBIX (PAaKTOB U
SIBJICHUM.

Hcnonp30BaTh XUMUYECKYIO

CHUMBOJIMKY JJISl COCTABIICHHUS
MOJICKYJISIPHBIX H CTPYKTYPHBIX
(pa3BEpHYTOH, COKpALIEHHOI)

(hopMyIT a30TCOIepIKAIITIX
OpPraHUYeCKUX BEIIECTB.

OnpenensaTs NPUHAIEKHOCTD
a30TOCOIEPIKAIINX BEIIECTB

https://myscho
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aTOMOB B MOJICKYJIC aHUJIMHA.
Oco0EeHHOCTH XUMHYECKUX CBOICTB
AHUJINHA. Ka‘-IeCTBeHHBIe peaKL[I/II/I Ha
AHWUJINH.

CriocoOblI MoJTydYeHHe U IPUMCHEHNE
ann(aTHUIECCKUX aMHHOB M aHUJIMHA W3
HUTpOOEH3011a.

AMMHOKHCIOTEI. HOMCHKJ'IaTypa H U30MCpuUs.

OtnenbHbIC MPEICTABUTEIN O-AMUHOKHCIIOT:
TJIMIWH, aJTaHUH, (DeHUNANIAHUH, CepPUH,
2/IYMAMUHOBAS KUCTIOMA, TUZUH, YUCMEUH.
Onmuueckas uzomepus AMUHOKUCTION.:

D- u L-amunoxucnomeul.

dusndyeckne CBOMCTBA aMUHOKHCIIOT.
XUMHUYEeCKHe CBOMCTBA aMHMHOKHCIOT KaK
aM(pOTEpPHBIX OPTraHUYECKUX COSAMHEHUN,
peaxius MoJUKOHACHC AU, 00pa3oBaHue
MENTUIHON CBS3H.

buonorunyeckoe 3HaueHHE aMUHOKHCIIOT.
CuHTE3 NENTHIOB.

benku kak npupoIHbIE TOTUMEPHI.
[TepBuyHas1, BTOpUYHAS U TPETUUHAS
CTpYKTypa 6enKkoB. XUMHUYECKHE CBONCTBA
OENKOB: THAPOIU3, ACHATYypaIus,
Ka4eCTBEHHBIE PEAKLIMU

Ha OenKu.

K OIPEJICTICHHOMY KJIACCY IO COCTaBy U
CTPOCHHIO, Ha3bIBATh UX

10 CUCTEMATHYECKON HOMEHKJIATYPE;
HpI/IBOIII/ITb TpI/IBI/IaJIBHBIe Ha3BaHUA
OTJICIBHBIX MPEJACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEHEHHE, PU3NUECKUE U XUMUYECKHE
CBOMCTBA, Ba)KHEHIIIHE CITIOCOODI
TOJTYYCHHUSI THIIMYHBIX MIPEICTaBUTEIICH
a30TCOJCPIKAIIMX COCTUHCHHM.
OnuceiBaTh COCTaB, CTPYKTYDPY,
OCHOBHBIE CBOMCTBA OEJIKOB;

IIOACHATH HA HpI/IMean 3HAYCHUC
OCIIKOB I OpraHN3Ma YeIOBeKa.
[IpoBOAUTH BBIYUCIICHUS

TUTSL OTIPEJICIICHUS MOJICKYJISIPHOMN
(hopMyJTBI OPTaHUYIECKOTO BEIIECTBA TI0
MAacCOBBIM JOJISIM aTOMOB DJIEMEHTOB,
BXOJISIINX B €I0 COCTaB, a TAKXKeE I10
YPaBHEHUSIM XUMHUYECKUX PEAKIUM.
Hcnonb3oBath 001IeHAYYHBIE

METO/IBI O3HAHUS

HpI/I CaMOCTOSTCIIBHOM

IIaHUPOBAHUU, ITIPOBCACHNHN U

OIIMCaHUU XUMHUYECKOI'O
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THonsamue 06 azomcoodepacaujux
2eMepOYUKIULECKUX COCOUHEHUSIX .
THupumuournosvle u nypuHogule
ocHosanus. Hykneunogvie kuciomo:
cocmas, cmpoenue u OUoI02UYecKoe
pOob.

DKCHePUMEHTATbHbIE METO/IbI
M3Y4YeHHSs BeleCTB U UX NMpeBpalleHHii:

® J/leMOHCTpanuu:

— pacTBOpeHHE OETKOB B BOJIE;

— JeHarypaius OeJIKOB IIPH HarPEeBaHUH,
— I[BETHBIC PEAKIIUU OCITKOB.

® [IpakTuueckue paboThI:

Ne 4. Pemienune sxcniepuMeHTaIbHbIX
3a/1a4 1o TeMe «A30Tcozepxaline
OpPraHUYECKUE COCTUHEHU;

Ne 5 Pemenne sxcriepuMeHTaIbHBIX
3az1a4 1o reme «Pacrno3HaBanue
OPraHUYECKUX COCTUHECHUIN.

® PacuérHrle 3a1a4un:

— ONpeeICHHE MOJICKYJIISIPHOM

(bOpMyITBI OPraHMYECKOTO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB JJIEMEHTOB,
BXOJIAIINX B €r0 COCTaB; 1o Macce (00bemy)
MPOAYKTOB CTOPAHUS;

0 KOJIMYECTBY BelecTBa (Macce,

JKCIIEpUMEHTA (J1a0OpaTOPHBIE ONBITHI
U IPAKTHUYECKHE PAOOTBHI).
CaMoCTOSATENbHO IUIAHUPOBATD U
OCYIIECTBIISITh CBOIO MIO3HABATEIbHYIO
NeSITeNIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue

B I'PYIIIIOBOM y4eOHOM eITeIbHOCTH
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00BEMY) IPOAYKTOB PEAKITUN
W/WITH UCXOJTHBIX BEIECTB;

— peLICHUE PaCUETHBIX 3334
Ha ONpeIeJICHUE A0JIU BbIX0Ja MPOAYKTa

p€akuuu OT TCOPETUYCCKU BO3ZMOXKHOTI'O

Uroro no pazaeny

12

Paspnen 5. BeicOKOMOJIEKYISIpHBIE COCAUHEHUSA

5.1

BBICOKOMOJIGKYHH[)HLIC
COCIUHCHUA

6

OcHoBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENIEHD
IIOJINMEPU3ALUH, CPENHSS MOJIEKYJISIPHAS
Macca. OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN —
MOJIMMEpPU3aLUs U

NOJUKOHJAeHcauus. [Ipedcmasnenue o
cmepeopeyApHOCU U
HAOMONEKYAPHOU CMPYKmype
NOAUMEPOB, 3a6UCUMOCTNb CE0UCME
NOAUMEPOE OM UX MOJIEKYIAPHO20 U
HAOMONEKYIAPHO20 CIMPOECHUSL.
[Tonmumepusie MaTepuaisl. [lnactmaccst
(HOJ'II/IBTI/IJ'IeH, TMMOJIMITPOIHJIICH,
MTOJIMBUHUIIXJIOPUI, TIOJIUCTUPOIL,
MOJTUMETUIIMETAKPHIIAT, MOJUKApPOOHATHI,
noJudTWICHTepedTanaT). Y TUIN3alus U
nepepadoTKa IIACTHKA.

DnacToMepbl: HaTypaJIbHbIN,

Bragets u3yyaeMbIMU XUMHUYECKUMU
MOHSATUSMHU: PACKPBIBATH CMBICIT
U3y4aeMbIX MOHITHI U IPUMEHSATH 3TH
TIOHSTHUS TIPH ONMUCAHUK COCTaBa U
CTPOCHHS BBICOKOMOJICKYJISIPHBIX
OpPTaHHYECKUX BEIIECTB,

TUTSE OOBSICHEHUS OTJICIIBHBIX (DAKTOB 1
SIBJICHHI.

Hcnonb30BaTh XUMHUECKYIO
CUMBOIIUKY JAJIsI COCTaBICHUS
CTPYKTYPHBIX (hOpMYIT BEIIECTB
(MOHOMEPOB | MOJTUMEPOB) U
ypaBHEHUH PeaKIfil MOIMMEepHU3aIu 1
MTOJIMKOHICHCAITIH.

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA U IPUMEHEHHE
Kay4yKoB, Haubosee
pacipocTpaHEHHBIX BUIOB IIACTMACC U
BOJIOKOH.

Hcnons3oBath 00IIeHAYIHBIE

https://mysch
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CUHTETHUYECKUE KaydyKu (OyTaIueHOBBIH,
XJIOPOTIPEHOBBIN, U30ITPEHOBBIN) U
CUIMKOHBI. Pe3uHa.

Bosokna: HatypanbHble (ILIEpCTh, MIETK),
HCKYCCTBEHHbIE (BUCKO03a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA (KallpoH U
JIaBCaH).

Tonumepol cneyuanvbHo2o Ha3HayeHUs
(meghnon, Kesnap, 31eKmponpogoosiuue
noaumepul, buopaziazaemvie HOIUMEPDLL).
IKCNEePUMEHTAIbHbIE METObI
U3y4eHUsl BelleCTB M UX NMpeBpalleHMii:

® J/[eMOHCTpanuu:

— 03HaKOMJICHHE C 00pa3iamMu MPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

® [IpakTuyeckue paboThI:

Ne 8. Pemienue sxcnepuMeHTaIbHBIX

3aj1a4 1o teme «Pacrno3HnaBanue

IJIaCTMAcC ¥ BOJIOKOH»

METObI TIO3HAHUS TIPH
CaMOCTOSITEITLHOM
TUTaHUPOBAHHH, TIPOBEIICHUH U
OTNHCAaHUH XUMUYECKOTO
JKCIIepUMeEHTa (J1abopaTopHbIE
OTIBITHI ¥l TIPAKTUYECKHE PAOOTHI)

Hroro no pazneny 6
OBIIEE KOJIMYECTBO 102
YACOB T10 I[TPOI'PAMME
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11 KJIIACC

No
/o

HaumenoBanue

pa3iesioB U TeM

Kon-Bo
4acoB

[IporpamMMHoOe coniep:kanue

OCHOBHBI€ BH/IbI JACATCILHOCTH
o0yJaromuxcs

20P

Pasznen 1. TeopeaneCRne OCHOBBbI XUMHUH

11

Crtpoenue aToma.
[Tepuonuueckuii 3aKkoOHU
[Tepuonuueckas cucreMa
XHUMHYECKHUX IJIEMEHTOB
.. Menneneera

9

Atom. CocTaB aTOMHBIX sJIEP.
Xumuueckui annemMeHnt. M30Tomsl.
Kopnycxynapro-eonnosoii oyanusm,
0BOUCMBEHHASL NPUPOOA INIEKMPOHA.
CtpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB,
K8aHMOo8ble Yucid.

DHepreTuyeckue ypoBHU U TOyPOBHHU.
Atomublie opouTanm. Kimaccudukamms
XUMHUYECKHX 3JIEMEHTOB (S-, p-, d-, f-
aJIeMeHThl). Pacnipesnenenue 31eKTpOHOBIO
ATOMHBIM OpOUTANISIM; NPUHYUN MUHUMYMA
snepauu, npunyun Ilayau, npasuno Xynoa.
DneKTpOHHbIE KOH(PUTYPALIUU aTOMOB
aneMeHToB | — IViepro10B B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUU, SIEKTPOHHbBIE

KOH(MUTYpaIMMHOHOB.
Ilonamue 06 sHepauu uoHu3aAYUU, IHEPUU
cpoocmea K 9NEKMPOHY.

DNEeKTPOOTPULIATETEHOCTb.
[Tepuonuueckuii 3akoH u [lepuoanueckas

PackpbiBaTh CMBICI H3y4aeMBbIX

MOHATUHN (BBLACIATH UX XapaKTEPHbIC
MPU3HAKHU ) ¥ IPUMEHSITh 3T TOHATHATIPH
ONMCAaHUM COCTaBa U CTPOEHHUSI BEILIECTB,
JUIs1 OOBSICHEHHS OTJICTBHBIX (DAKTOB M
SIBJICHHI.

PackpbiBaTh CMBICI IEPUOAUYECKOTO
3akoHa J[. 1. MenneneeBa u
JIEMOHCTPUPOBATh €ro
CUCTEMAaTU3UPYIOUIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUH.
XapakTepu3oBaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM H

BO30Y>KIEHHOM COCTOSIHUM) M HOHOB
XUMUYECKUX JIEMEHTOB 1 — 4 1epuoioB u
UX BaJICHTHBIE BO3MOXXHOCTH, UCTIOJIb3YS
HOHSTHSAS-, P-, 0-3JIEKTPOHHBIE OPOUTAIIH,
SHEPTeTUYECKHE YPOBHHU.

OOBACHATH 3aKOHOMEPHOCTHU

https://mysch
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CHCTEMAa XUMUYCCKHUX DJICMCHTOB
.. Menneneepa. CBs3b
[Tepuoanueckoro 3aKoHa u
[Tepronuueckoit CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOM Teopueil
CTPOECHHUSA ATOMOB. 3aKOHOMEPHOCTH
H3MEHEHMS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX MU MTPOCTHIXH
CJIOKHBIX BEILIECTB I10 IPyIIaM U
nepuojiaM. 3Ha4eHHUE MEPUOANIECKOTO
3akoHa J[.11. Menneneera.
IKcIepuMeHTAIbHbIE METOIbI
U3y4YeHMs BellleCTB M UX NPeBpalleHuii:

® J[eMOHCTpaluu:

— Buabl Tabun «Ileprognaeckas
CHUCTeMa XUMHYCCKHX JICMECHTOB
.. MeHnaeneeBa»

HM3MCHCHHS CBOMCTB XMMUUCCKHX
3JIEMEHTOB U UX COSANHCHUM

110 TIepuoJaM U rpynmnam
[Tepuonuueckont cucrembi/l.

. MenneneeBa

1.2

Crtpoenue BeliecTna.
MHuoroo6pasue
BEIIECTB

XnMuueckas CBI3b. BUIBI XUMHUYECKOH
CBSI3M: KOBAJICHTHAS, HOHHAS,
MeTauTnuecKkas. MexaHu3Mbl
00pa3oBaHMs KOBAJECHTHOU CBSI3H:
OOMEHHBII U TOHOPHO-AKIIETITOPHBIH.
DHeprus U 1nuHa cBsi3u. [loaspHOCTS,
HANPABJIEHHOCTh U HACBIIIAEMOCTh
KOBAJICHTHOM CBsi3u. KpaTHbIe CBA3H.

BognoponHas cBsi3b. MeXMOIEKyISpHbIE
B3aUMOJEICTBUS.

PackpbiBaTh CMBICT H3y4aeMbIX

TOHATUHN (BBIACIATH UX XapaKTEPHbBIC
MIPU3HAKK) U IPUMEHSTh 9TU TOHATHSATIPU
OTIMCaHUU COCTaBa U CTPOCHUS BEIECTB,
TUISE OOBSICHEHUS OTAETBHBIX (PAKTOB U
SIBIICHUU.

Onpenenarb BUAbl XUMUYECKOU

CBs13U (KOBaJICHTHOM, MOHHOM,
METaJTUIECKOU, BOJIOPOTHON)

B COCIMHECHUSX, THII

https://mysch
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BaneHTHOCTB U BaJIeHTHBIE BO3MOXHOCTHU
aToOMOB. [ ubpuousayus amomHvix
opoumaneii. CBsi3b JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C X
reOMETPUUECKUM CTPOCHUEM

(Ha mpUMepe COEAMHEHUN DIIEMEHTOB
BTOPOT'O NIEPUOJIA).

IIpencraBineHyne o KOMIUIEKCHBIX
coeauHeHux. CocTaB KOMIIJIEKCHOTO
HOHA: KOMILJIEKCOOOpa30BaTellb,
murasasl. KoopanHanuoHnHoe 4ucio.
HomeHnknarypa KOMIIJIEKCHBIX
COeMHEHMH. 3HaUeHNE KOMIUIEKCHBIX
coenuHenuil. [lonarue

0 KOOPJAMHAUWOHHOW XUMHH.

BemectBa MOIEKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSI. THUIIBI
KPUCTAITINYECKUX PELIETOK

(CTpYKTYp) U CBOICTBA BEILIECTB.
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
Hctnnnsle pactBopsl. [Ipencrasinenne o
KOJJIOWJHBIX pacTBopax. CrocoOsl
BBIPAKEHUS KOHLEHTPALMU PACTBOPOB:
MaccoBast 10Jisl BELIECTBa B PacTBOPE,
MoJIsIpHas KoHIeHTpauus. HacelnieHubie

Y HEHACBIIIEHHBIE PACTBOPBHI,
pactBOopuMOCTbh. KprcTamioruaparsl.

KPUCTAIUIMYECKOMN PEIIETKU
KOHKPETHOTO BELIECTBA.

OOBACHATh MEXaHU3M 00pa30BaHUS
KOBQJICHTHOM CBsI3U (OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN).
OnpenensTb BAIEHTHOCTD U CTENIEHb
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUSX PA3JINYHOIO COCTaBA.
OOBACHATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BUJa XUMUUECKOU CBSI3UU
THUIIA KPUCTAJUIMYECKON PEIIETKY.
[IpoBOANTH BEIYMCTICHUS

C UCII0JIb30BAaHUEM MTOHATHS
«MaccoBasi J10JIs BEIIECTBAB
pacTBope»
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Knaccudukanus u HOMEHKIIATypa
HEOPraHWYECKUX BEUIECTB.

3KCHepI/IMeHTaJIBHbIe METOAbI
H3YYCHHUS BEIECTB U UX npeBpameHnifl:

® Jl[eMOHCTpaluu:

— MOJEJIH KPUCTAJUIMUYECKUX PEIIETOK.
® PacuéTHpIc 3agauu:

— C HCIIOJIb30BaHHUEM ITOHITHHI
«MaccoBasi J10J1s1 PAaCTBOPEHHOTO

BCHICCTBA», «KMOJIIpHAA KOHUOCHTALIUA

1.3

XUMUYECKUE PEAKLINU

Knaccuukanus XUMHYECKUX peakIUii B
HEOPraHNYeCKOM U OPraHMYeCKOW XMMHUU.
3aKOH COXPaHEHMsI MacChl BELIECTB; 3aKOH
COXpPAHEHHMS U MPEBPALICHUs SHEPTUH IIPU
XMMHUYECKUXpeakLusax. TernaoBble

3 PEeKTH XUMHUYECKUX PEAKIIHi.
TepMmoxumuyeckue ypaBHEHHUS.

CKopocTh XMMHUYECKOH peakliuu, ee
3aBHCUMOCTH OT pa3iHyHbIX (DaKTOPOB.
['oMoreHHbI€ U reTEepOTreHHbIE PEAKIIH.
Karanus u xaTannsatopsl.

OO6paTumble U HEOOPATUMBbIE PEAKILIUH.
Xumunueckoe paBHoBecue. KoHncTanra
XMMHUYECKOro paBHOBecus. DaKkTOphI,
BIIUSIOILIUE HA MTOJ0XKEHNE XUMHUECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE

PackpbiBaTh CMBICI H3y4aeMBbIX
HOHSTUN (BBLIEISTH UX XapaKTEPHbIE
NPU3HAKH) U IPUMEHSTH STH HOHATHIIIPU
OINMCAaHUU COCTaBa U CTPOCHUSI BEILIECTB,
111 OOBSICHEHUST OTJCIBHBIX (DAKTOB U
SIBJICHU.

Knaccugpunuposars xumuueckue
peaKkuuu Mo pa3Iu4yHbIM IPU3HAKAM
(4uciny U cocTaBy pearupyrommx
BELIECTB, TEIIOBOMY 3P (deKTy
pEaKUInK, U3MEHEHUIO CTETICHEN
OKHCJIEHUS JIEMEHTOB,

00paTUMOCTH, YUaCTHIO

Karajau3aropa u T.I1.);

CaMOCTOSITETILHO BBIOUPATh

OCHOBAaHUS U KPUTEPUU

JUISE KJTacCU(UKALIUYA XUMUYECKUX

https://mysch
ool.edu.ru/

45



https://myschool.edu.ru/

Y KOHIIEHTpPAIIMH BEIIECTB, YYaCTBYIOIIUXB
peakuuu. [Tpunuun Jle [latense.
DIEKTPONUTHYECKAs TUCCOIMAIIHS.
CuiibHBIC U CJTa0bIE SJICKTPOJIHUTHI.
Creneub nuccoruanuu. Honnoe
npoussederue 600vl. Cpenia BOTHBIX
pacTBOPOB: KHUCJIOTHAs, HEUTpaabHAasl,
menoyHasi. BomopoaHslii mokaszaresnb
(pH) pactBopa. I'napomus coneii.
Peakiinu nonnoro ooMeHa.
OKHCIIHTEILHO-BOCCTAHOBUTCILHBIC
peakiuu. CTerneHb OKUCICHHUS.
OKHCIUTEID U BOCCTAHOBUTED.
[Ipoueccel okucieHus u
BOCCTaHOBJICHMS. BaxkHenie
OKHCJIUTENHU U BOCCTAaHOBHUTENU. MeTon
ANEKTPOHHOrO OasiaHca. DJIEKTPOJIN3
pacTBOPOB U pacIIaBOB BELIECTB.
JKCNepUMEHTAIbHbIE METObI
U3yYeHHS BelleCTB U UX
NpeBpaLleHuii:

® J[eMOHCTpauuu:

— Pa3JIOKCHHUC IICPOKCHU A BOAOPOJaB
MNPUCYTCTBUHU KaTaJIn3aTOpa.

® J[abopaTOpHBIE OTBITHI:
— IIPOBEICHHE PEAKIIU HOHHOTO

o0MeHa;

peaKuuii.

OOBACHATH 3aKOHOMEPHOCTH
NPOTEKaHUS XUMHUUECKUX PEAKLUIC
yU4€TOM MX 3HEPreTUYECKUX
XapaKTepUCTUK, XapaKTep U3MEHEHUs
CKOpPOCTH XUMHUUYECKOH peakuuu

B 3aBUCHUMOCTHU OT pa3IMYHbIX
(bakTOpOB, a TAKXKe XapaKTep
CMELECHHUS XUMUYECKOT0 PaBHOBECHUSIION
BJIMSIHUEM BHEIIHUX BO3/AEUCTBUI
(mpuHIUI

Jle llaTenne).

PackpsiBaTh CynIHOCTSB:
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuuii  MOCPEICTBOM  COCTABJIECHUS
3JIEKTPOHHOTO OajaHca 3TUX
peakIuii; peakuii HOHHOTO OOMEHa
IIyTEM COCTABJICHUS UX MOJIHBIX U
COKpAIEHHBIX HOHHBIX YPaBHEHUM;
peakLuii TuapOIn3a, peakLui
KOMILJIEKCO0Opa30BaHus

(Ha mprUMepe THIPOKCOKOMILIEKCOB
[IMHKA ¥ QJTFOMUHUSA).

[IpoBoauTh M ONIUCHIBATH
XUMHUYECKUH SKCTIEPUMEHT:
orpeziesieHUue cpeibl BOJHBIX
pacTBOpPOB BEUIECTB; IPOBEICHUE

46




— OIpEeIEICHUE CPellbl paCTBOPOB
BEILECTB C IIOMOIIBI YHUBEPCAIBHOIO
WHJIUKATOpa.

® [IpakTHueckue paboThI:

Ne 1. Bnusiaue pa3nudHbix pakTopoB

Ha CKOPOCTb XMMHUYECKON peaKinu;

Ne 2. BiiusiHue pa3nuyHbIx (HakToOpoB

Ha MOJIO’KEHHE XUMUYECKOTO PaBHOBECHS;
Ne 3. Xumuueckue peakiinu B pacTBOpax
AJIEKTPOJIHUTOB.

® PacuérHrle 3aqauu:

— Pacy€Thl Macchl BEILIECTBA

w1 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE

WIK 00bEMY OJIHOTO U3 YYaCTBYIOLIUXB
peaKkuu BEUIECTB;

— BBIYUCIJICHHE MacCOBOM JOJIH U
MOJISIPHOM KOHILIEHTPAIMH BEIIECTBAB
pacTBope;

— BBIYUCJIEHHE Macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOAYKTa
peakLuu, €Ciiu OJHO U3 BEIIECTB JaHOB
BH/JIE PaCTBOpA C ONPENEICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BELIECTBA

peakiuii HFOHHOTO 0OMEeHa; U3y4eHue
BIIMSIHUS PA3JIMYHBIX (PaKTOPOB

Ha CKOPOCTb PeaKLUil U MOI0KEHUE
XMMHUYECKOTO paBHOBECHSI.
CrnenoBatk npaBuiiaM MOJIb30BAHUS
XUMHUYECKOH MOCYJ0U U 1TaOOpaTOPHBIM
000pyI0BaHUEM.

IIpencraBisaTe pe3ysbTaThl
XHUMHAYECKOTO SKCIIEPUMEHTAB

(dopme 3anucu ypaBHEHUI
COOTBETCTBYIOLIUX PEAKLIHN

¥ JIeJIaTh BHIBOJIBI HA X OCHOBE.
[IpoBOIUTH BBIYUCICHUS:

C UCTIOJIH30BAHNEM TTOHSATHS
«MaccoBas JI0JISl BEIECTBA

B pacTBOpPE», a TAKXKE [10 YPABHEHUSIM
XUMHAYECKHUX PEaKIfii, B TOM YHCIIe
TEPMOXUMHUYECKUE PACUETHI

Hroro no pazneny

39

Pa3nes 2. Heoprannueckass XumMusi
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2.1

Hewmetauibl

31

IlonoxeHne HEMETAILIOB

B [lepuoanueckoil cucteMe XuMUYECKUX
anemenToB JI.1. Menneneena u
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
du3znyueckue CBOMCTBAa HEMETAIIOB.,
AJoTpOnHS HEMETAIUIOB (HAa IPUMEPE
KHCJIOpoJia, cephl, hochopa u yrieposa).
Bonopon. [Tonydenue, puzndeckue u
XUMHUYECKHUE CBOMCTBA (peaKiuu

¢ MeTaJylaMM U HeMeTallJIaMu,
BOCCTaHOBJICHUE OKCHUIOB H COJICH).
I'mppuasl. TorMBHBIE 37IEMEHTHI.
I'anmorensl. Haxoxienue B npupoje,
CrocoObI MOTy4YeHUs (PUBNYECKUE U
XHMHYECKHE CBOMCTBA.
l'anorenoBonopoasl. Baxxnenmue
KHUCJIOPOJICOAEpKAIINE COSTUHECHUS
ranoreHoB. JlabopaTopHsie U
MIPOMBIIIITICHHBIE CTIOCOOBI MOTYYESHHS
rajioreHoB. [I[puMeHeHne raloreHoB U ux
COCIUHCHUH.

Kucnopon, o3on. JJaboparopusie u
MIPOMBIIIIJICHHBIE CTIOCOOBI TTOTYYECHHS
Kucaopoja. Pu3ndyeckre 1 XUMHYECKHE
CBOMCTBA KHCIIOPOJa U 030HA; UX
npuMeHeHne. OKCUIbI U TEPOKCUIBL.

PackpsIBaTh CMBICIT U3y4aeMBbIX ITOHATUN
(BBLOENATH UX XapaKTEPHBIEIPU3HAKK) U
MIPUMEHSTH 3TH MOHATHUAIPU ONUCAHUN
COCTaBa U CTPOEHUS BEILECTB, IS
OOBSICHEHUS OTACTBHBIX (PAaKTOB U
SIBJICHUI.

OOBsACHATH 001IME 3aKOHOMEPHOCTHUB
WU3MEHEHUU CBOWCTB HEMETAIUIOB MUX
COCIMHEHUM C YYETOM CTPOCHUS UX
aTOMOB M 10J10keHUs B [Iepnoanueckoit
CUCTEMEXUMUYECKHUX 1eMeHTOB JI. 1.
Meneneesa.

XapakTepu30BaTh (OMHUCHIBATH) 00IIHE
XUMHUYECKHE CBOMCTBA HEMETAIIIOB, UX
BAKHEHUIIINX COCAUHCHU,

HOATBEPIKIAsl ITO OIUCAHUE
IpUMepaMH ypaBHEHUN
COOTBETCTBYIOILINX XUMUYECKHUX
peaKkuui.

CocraBnaTh ypaBHEHHUS
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX
peakIuii ¥ peakiuii HOHHOTO OOMeHau
PacKpbIBaTh UX CYLIHOCTh

C MIOMOIIIBIO AJIEKTPOHHOT 0 OaiaHca

Y MIOHHBIX YPaBHEHUH.
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Cepa. Haxoxnenue B npupojie, CiocoObl
MOJIy4eHus, GU3NYECKUE U XUMUYECKHE
cBoiicTBa. CepoBOOPOI, CYTb(UIBL.
Oxcupl cepoi(IV) u (VI). Cepuucras u
CepHasl KMCIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KHCIIOTHI.
IIpuMeHeHue cepsl U €€ COCTMHEHU.
A3zot. HaxoxaeHue B mpupo/ie, CiocoObI
MOJIy4eHusl, GU3NUECKUE U XUMUYECKHE
cBOMcTBa. AMMUAK, HUTpUIbL. OKCHUIIBI
a30Ta. A30TUCTas ¥ a30THAS! KUCJIOTHI U UX
conu. OcOOEHHOCTH CBOMCTB a30THOM
KuCoThl. [IpuMenenue a3ora u ero
coeIuHEHMUI. A30THBIE yA00pEHUs.
®ocop. Haxoxnenue B mpupo/e,
CTIOCOOBI OTYYCHHUS, PUIUIECKUE U
XUMHUYECKHE CBOMCTBa. Docduabl u
dhochun. Oxcuast pocdopa,
oprodochopHas KUCIOTa U €€ COJIU.
Memadghocgpopras u nupogocghopnas
Kucaomsl, hocghopucmas u
gocpoprosamucmas Kuciomol.
[Tpumenenue dhocdopa u ero
coeaunenuil. ocdopusie y100peHus.
Yraepon. Haxoxnenue B npupone,
CHOCOOBI MOTy4YeHUs, PU3NIECKHe U
XUMHYECKHe CBOMCTBA. OKCUIBI

XapakTepu3oBaTh BIUSHUE
HEMETAJUIOB U UX COCAUHEHUN

Ha JKHBbBIE OPTaHU3MBbl; OIIUCHIBATh
IPUMEHEHHE B PA3JINYHbBIX 00JaCTIAX

HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA.

[TonTBepxaaTh CyIIeCTBOBAHUE
TeHETUYECKOM CBA3U MEXITY
HEOPraHMYECKUMH BELIECTBAMHUC
HOMOILBIO ypaBHEHUH
COOTBETCTBYIOLIUX XUMHUYECKHX
peaKIuu.

[IpoBouTh peakuuu,
HOJTBEPKIAI0IINE KaueCTBEHHBIN
COCTaB BEILECTB; Paclo3HaBaTh
OTIBITHBIM ITyTEM aHUOHBI,
IPUCYTCTBYIOLIUE B BOJAHBIX
pacTBopax.

Habmtonate 1 onucsIBaTh
JIEMOHCTPALIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITENILHO TJIAHUPOBATh,
MIPOBOJUTH U OMMCHIBATh XMMHUECKUN
JKCIIEPUMEHT (11a00paTOpPHBIE OMBITHI U
MpaKTU4ecKue paboThl);

MPEACTABIIATH PE3YJILTATHI

XUMHYECKOT'O SKCIICPUMEHTA
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yraepoaa(Il) u (1V), yrosnpHas kuciaora u
ee conu. [Ipumenenue yriepona u ero
COCIMHECHUM.

Kpemuuii. Haxoxaenue B mpupoje,
CIOCOOBI TONTydeHus], (U3NIEeCKUue U
XUMUYecKkue cBorcta. OKcuz
kpeMHusA(IV), kpeMHHEBas KUCIIOTA,
cwmkatel. [[puMeHeHne KpeMHHUS U €To
coequHeHunil. CTekIlo, ero rnojy4eHue,
BHJIBI CTEKOJ.

JKCNepuMeHTAIbHbIE METO/IbI
U3y4YeHMs BellleCTB M UX NPeBpalleHmii:

® J/leMOHCTpanuu:
— 00pa3Iel HEMETAJUIOB;

— Topenue cepsl, hocdopa, xkemesa,
Marausi B KUCIIOPOJIE.

® JlaGopaTOpHBIE OIBITHI:

— Ka4CCTBCHHLIC pCAKIINH
Ha HEOPTaHUYECKUE HOHBI U KATHOH
BOJIOPOJIA;

— MOJYUCHHUC U CO6I/IpaHI/Ie ra30oB.

® [IpakTuyeckue paboThI:

Ne 4. Pemienne sxcriepuMeHTaIbHBIX
3aja4 1o Teme «I'ajmoreHsn;

Ne 5. Pemienne sxcriepuMeHTaIbHbIX
3amadq mmo TeMe «Cepa 1 ee COeTMHEHUS.

B popMe 3anucu ypaBHEHUN
COOTBETCTBYIOLIUX pPeaKLUil U 1e1aTh
BBIBOJIbI HA X OCHOBE.

CrnenoBath npaBuiiaM IOJIb30BAHUS
XHUMHUYECKOH MOCYJ0U U TaO0paTOPHBIM
000pyI0BaHUEM.

[IpoBOIUTH BBEIUMCIICHUS

110 YPaBHEHUSAM XUMUYECKHUX
peaKIuu.

CamocTosTeNnbHO IIIaHUPOBATh U
OCYIIECTBIISITH CBOIO
[I03HABATEJIbHYIO JAESITEIbHOCTD;
IPUHUMATH AKTUBHOE Y4acTHE

B IPYIIIOBOM y4eOHOM A€ATEIbHOCTU
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Ne 6. Pemenue s3kcnieprMEHTaIbHBIX
3a1a4 1o TeMe «A30T u hochop u ux
COCIMHEHUS.

® PacuérHrle 3aqauu:

— BBIYMCJIEHHE MACCHI BEIIECTBA

WK 00beMa I'a30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJTHOTO U3 YYaCTBYIOIIMXB
PCaKIiu BEIIECTB;

— BBIYUCIICHHE MacChl (00BbeEMa,
KOJINYECTBA BEIIECTBA) IPOJTYKTOB
peaKInu, €CJIU OJJHO M3 BEIECTB UMEET
MIPUMECH,

— BBIYHCIICHHE MacChl (00OBeMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTa
peakInu, €CIIM OJTHO U3 BEIIECTB JaHOB
BH/IE paCTBOpA C OIpeIeICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BEIIIECTBA,

— BBIYUCIICHUC BbIXOJa MPOAYKTa
peaknuuu OT TCOPECTUICCKHU BO3MOKHOI'O

2.2

Mertamibl

[Tonoxenne metaios B [lepuognyeckon
CHUCTEME XUMHNYCCKUX IJIEMCHTOB.
OCOOEHHOCTH CTPOCHUS DIIEKTPOHHBIX
000JI04€K aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
INEeMEHMOB-MEMANNO8 6 3eMHOU KOpe.

PackppbiBaTh CMBICT U3y4aeMbIX

MOHATUHN (BBLACNATH UX XapaKTEPHbIE
MIPU3HAKH) ¥ TIPUMEHSTh STU MOHATUSATIPH
OTIMICAaHUU COCTaBa M CTPOCHUS
HEOPTaHUYECKHUX BEIIECTB,

JUTs1 OOBSICHEHUS OT/AEIBbHBIX (DAKTOB

https://mysch
ool.edu.ru/
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OO0mue ¢u3znyecKkue CBOWCTBA METAJUIOB.
[IpumeneHue MeTauioB B OBITY, IPUPOICHU
texHuke. CriiaBbl METAJLJIOB.
DIIEKTPOXUMHUYECKUH Psijl HANTPSKEHUI
MeTauioB. OO0IIMe CIoCOOBI MOTyYeHUS
METaJJIOB: TUPOMETAILITYPIHUs,
MUPOMETAILTY Prusl, SJEKTPOMETAILTYPIHsL.
[ToHsiTHE O KOPPO3UU METAILIIOB.
CriocoOsl 3a1UThl OT KOPPO3HUHU.

OO6m1as xapakTepuCTHKA METAJIOB

| A-rpynmst [lepuonnyeckoi cucteMbl
XAMUYECKHX 31eMeHToB. Hatpuiil u
Kaluii: mony4yeHue, pundeckue u
XMMHYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTUHEHUH.
OO01mas xapakTepucTUKa METaIOB
IlA-rpynmnst [Teproaudeckoii cucTeMbl
XUMHYECKHX AJIIEMEHTOB. Maruuii u
KaNbIUi: OMy4YeHue, pusndeckue u
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUM.
JKecTkocTh BOJIBI H CIOCOOEI €€
yCTpaHEHUsI.

AnoMuHUN: Ioy4YeHue, pu3ndecKue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTOTO BEIECTBA U €r0 COCTUHECHHM.

AmdoTepHbIe CBOWCTBA OKCUIA U

U SIBJICHUH.

OOBsACHATH 001IHE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB —
METAJUIOB U UX COCAMHEHUH C Y4ETOM
CTPOEHHUSI X aATOMOB U MOJIOKEHUS

B [lepuoauyeckoii cucreme
XUMHYECKHUX 2JIEMEHTOB

J. N. Menneneena.

XapakTepu3oBaTh (OIUCHIBATh) 00IIHE
XMMHYECKHE CBOMCTBA METAJLIOB, UX
BaKHEHIIINX COCAUHCHUH,
MOJITBEPIK/Iasi 3TO ONMUCAHUE
npuMepamMH ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX
peakiuii; IpuMeHEeHUE METaJlIOB B
pa3IMYHBIX 00IACTAX

MPAKTUYECKOH JESITeTbHOCTH YeTIOBEKa,
a TaKXKe UCTIOIb30BAHUECHX JIJIsI
CO3JJaHUsI COBPEMEHHBIX MATEPUAJIOB U
TEXHOJIOTHUM.

OnuceiBaTh CIOCOOBI 3AIIUTHI
METaJJIOB OT KOPPO3HUH.

PackpsiBaTh CymiHOCTb
OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX
peakuuii  MOCPEICTBOM  COCTaBIICHUS
3JIEKTPOHHOTO OajaHca 3TUX

peaKLuii.
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TUAPOKCH/IA ATFOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.
OO01mmas xapakTepucTUKa METaNIOB
no6ouHsIX oarpymni (b-rpymim)
[Tepunoanueckoii CHCTEMbI XUMUYECKUX
JJIEMEHTOB.

®u3nyYecKue U XUMMHUYECKUE CBOMCTBA
Xpoma M ero coeauHeHu. OKCuapl U
rugpokcuasl xpoma(Il), (1) u (V1).
XpoMaTsl U IUXPOMATHI, UX
OKHUCIIUTEIbHBIE cBOMCTBA. [lonyueHue u
MIPUMEHEHHUE XpOoMa.

Ou3nyecKkue U XUMHUIECKHE CBONCTBA
Maprasiia u ero coequueHuii. OCHOBHBIE
coequHenus maprauua (1), (IV), (V) u
(VII). Ilepmanranat Kauus, €ro
OKHUCJIUTEIbHBIE CBOWCTBA.

®uU3NYECKUE U XUMUYECKUE CBOMCTBA
JKenesa u ero coenuuennii. OKCUIbI,
ruapokcupt u conu xernesa(ll) u (111).
[Tonyuenue u npUMeHEHHE KeJe3a U ero
CIUIaBOB.

Mens: nonyuenue, Gpu3NUecKue u
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTOr0 BEILIECTBA U €r0 COCTUHEHUM.
[uuk: monydyenue, GU3NIECKUE U

XHUMHUYCCKUC CBOﬁCTBa, MIPUMCHCHUC

[IpoBoauTh peakuuu,
MOJITBEPIKIAIOIIHIE XapaKTepHbIe CBOUCTBA
M3y4aeMbIX BEIIECTB, PACIIO3HABATH
OTIBITHBIM ITyTEM MOHBIMETAILJIOB,
MIPUCYTCTBYIOIINE

B BOJIHBIX PacTBOpax.

[IpoBoauTH U ONKMCHIBATH
XUMHYECKHUH SKCIIEPUMEHT
(JtabopaTopHBIC OIBITH U
MPaKTUYECKHE padOThI);
IPEJICTaBIISITh PE3YIbTATHI
XUMHYECKOT0 SKCIIEpUMEHTAB

(dhopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIUH U JIeNIaTh
BBIBOJIBI Ha X OCHOBE.

CrnenoBath npaBuiIaM NOJIb30BaAHUS
XMMHUYECKOHN NOCYA0H U J1abOpaTOpHBIM
00opyI0BaHUEM.

[TpoBOANTH BEIYHCTICHUS

M0 YPaBHEHUSIM XUMHYECKHX
peaKkuu.

CaMocCTOSATENBHO MIIAHUPOBATh U
OCYIIECTBIISITH CBOIO
MO3HABATEIBHYIO I TELHOCTH;
MPUHUMATH aKTUBHOE YJIacTHe

B TPYIIOBOM y4eOHOM JesITeNbHOCTH
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MIPOCTOT'O BEUIECTBA M €r0 COSTMHEHH.
AMoTepHbIe CBOICTBA OKCHIA U

TUJIPOKCH]IA IMHKA, THIPOKCOKOMILIICKCHI
ITAHKA.

JKCnepruMeHTAIbHbIE METO/bI
H3Yy4YeHMs BellleCTB M UX MpeBpallleHuii:
® Jl[eMOHCTpaluu:

— KOJJIeKIusd «MeTaniabl U CIIaBhI»;

— B3aUMOJEHCTBUE IIETOYHBIX U
[IEJI0YHO3EMENBHBIX METAJJIOB C BOIOH

(BO3MOYHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB).

® J[aGbopaTOpHBIC OMBITHI:
— B3aUMOJIEUCTBUE LIETOYHBIX U
IIEIIOYHO3EMEIBHEIX METAJUIOB C BOJIOU

(BO3MOHO HCIIOIB30BAHUE
BUJICOMATEPHAJIOB);

— B3aMMOJICMICTBHE THUIPOKCHUJIOB
JTIOMHUHMS U LIMHKA C pacTBOpaMu
KHCJOT U MICI0YCH;

— KaAUYCCTBCHHBLIC PCAKIIMN HA KaTUOHBI
MCTAIJIOB.

® [IpakTrueckue paboThl:
Ne 7. Pemenue skcriepuMeHTaJIbHbBIX
3a7a4 1o TeMe «MeTabl TIIaBHBIX

MOATPYIIY;
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Ne 8. PemieHue skcrnepuMEHTAIBHBIX
3ama4 mo teme «MeTayuibl MoOOYHBIX
MOJIPYTIID).

® PacyéTHbIe 3aa4U:

— BBIYHCIICHHE MacChl (00BeMa,
KOJIMYECTBA BEHICCTBA) IPOAYKTA
peaKInu, €CIIi OJTHO U3 BEIIEeCTB JTaHOB
BHJIE PaCTBOPA C OIPEICIACHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BEIIECTBA, HJIU UMEET MIPUMECH;

— BBIYHCIIEHHE MacChl (00BeMa,
KOJINYECTBA BEIIECTBA) MPOIyKTa
pEeaKIfu, €CIIM OJIHO U3 BEIIECTB JaHOB
BHUJIC PacTBOpA C ONPEICICHHOM
MacCCOBO JI0JIel PaCTBOPEHHOTO
BEIIIECTBA;

— BBIUYHUCIICHUC BbIXOAA IIPOAYKTA
pC€aKkuuu OT TCOPECTUICCKHU BO3MOXKHOI'O
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Pa3zgen 3. XuMusd u ;KU3Hb

3.1 MeToabI TO3HAHUSB 9 Ponp xumuu B o6ecriedeHrH yCTONYHBOTO PackpbIBath poib XUMHUH B pEICHUHT https://mysc
XUMUHU. pa3BuTus yenoBeuectsa. [lonarue o SHEPTreTUYECKUX, ChIPbEBBIX U hool.edu.ru/

XUMHUS U KU3HDb

HAayYYHBIX METOAaX IMO3HAHUSA U
MCTOHOJIOTUH HAYUYHOTO UCCIICIOBAHUA.
Hay‘-IHLIC MPUHIHUIIBI OPTraHU3aluu
XUMHYECCKOTI'O ITPONU3BOACTBA.
HpOMBIH_U'ICHHBIe CIIOCOOBI MMOJIyUCHUA

9KOJIOTUYECKUX NTPOOJIEM UeJI0OBEUECTBa,
OTMCHIBATh OCHOBHBICHAIPABJICHUS
Pa3BUTHS XUMUUYECKOWHAYKH U
TEXHOJIOTHH.

[IpumensTH NpaBuia 6€301MaCHOr0
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BaYKHEHMIIINX BELECTB (HA IpUMEpe
IIPOU3BOJICTBA aMMHUaKa, CEPHOMN
KHCIIOTHI, MeTaHoJa). [[pomblliuieHHbIe
CHIOCOOBI TOTYYEHUS METAJUIOB U
CIUTaBOB. XMMHUYECKOE 3arps3HeHHE
OKpYKaroIlel Cpeibl U €ro MOCIEACTBUS.
IIpobrema nepepabomru omxo006 u
no6ounbix npodykmos. Poiib xumMun

B 00€CIIEYEHUH SHEPreTHIECKON
6e3onacHoCTH. [Ipunyunvl «3enenoi
XUMUUY.

XHMHSA U 310POBbE YEIOBEKA.
JlekapcTBeHHble cpenctna. [IpaBuiia
HCII0JIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB. Poiib XuMuu B pa3BUTHH
METULIUHBI.

Xumust uiy. OCHOBHBIE KOMITOHEHTHI
nuiy. [Tumessie no6aBku. Pons xumun B
o0OecrieueHny MUIIEeBON OE30MaCHOCTH.
KocMmeTrnueckue u nappromepHbie
cpexncrBa. berroBas xumust. [Ipasuiia
0€3011acHOT0 UCII0JIb30BaHUs PENapaToB
OBITOBOM XMMHUH B TIOBCEAHEBHOM JKH3HHU.
XHMHS B CTPOUTENBCTBE. BaskHeline
CTpOUTENbHbIE MaTepHalbl (IIEMEHT,
6eroH). [Ipon3BOACTBO CTPOUTEIBHBIX

MaTepHalIoB.

oOpalleHus ¢ BEIeCTBAMH,
HCITI0JIb3YEMBIMH B IOBCETHEBHOM

YKU3HU; a TAKXKeE MpaBuiIa 0€30MacHOro
MOBE/ICHUS B LEISIX COepexKeHHS
3/10POBBS U

OKpYKaIoIlel TPUPOIHON CPEIbI;
MIOHUMATh ONACHOCTh BO3JICHCTBHS Ha
YKUBBIEC OPTAHU3MBI OIIPEIEIIEHHBIX
BEIIECTB, CMbICI mokazareis 11K,
MOSICHSTh Ha IPUMEpaxX CIOCOObI
YMEHBLIEHUS U MIPEA0TBPALLICHUS UX
BPEAHOTO BO3JECHCTBHUSL.

AHanM3UpPOBATh U KPUTHUECKH OLICHUBATh
WH(OPMAIINIO, CBI3aHHYIOC XUMUYCCKUMU
MPOLIECCAMH U UX BIMSHUEM Ha COCTOSIHUE
OKpYKarOIIEH CpeIbl.

Hcnonbs30BaTh NonyyeHHbIE 3HAHUS U
npeCcTaBIeHus o cepax

JeATEIbHOCTH, CBSI3aHHBIX C HAYKONH
COBPEMEHHBIMH TEXHOJIOTUSMH,

KaK OCHOBY JIJIs OpPUECHTAIIMHB

BBIOOpE CBOEH OyayIei
npohecCuOHATBHON AESITETbHOCTH.
Hcnonws30BaTh cUCTEMHBIE

XUMHWYCCKHUEC 3HAHUA 1JIA 00BICHEHUSIH

IIPOTHO3UPOBAHUA SIBJ'IeHI/II‘/’I,
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XUMUA B CENBCKOM XO35IMCTBE.
Oprannueckue U MUHEpaJbHbIE
yAOOpeHUsI.

Heoprannueckue marepuansl
(KOHCTPYKIIMOHHBIE MaTePUAIIbl, KPACKH,
CTEKJIO, Kepamuka). MaTepuarbl

JUISL JIEKTPpOHUKHU. HaHoTexHonoruu

MMEIOIIUX €CTeCTBEHHOHAYYHYIO
IPUPOJY, IPOTHO3UPOBATH,
aHAIM3UPOBATH M OI[CHUBATH

C MO3UIUI IKOJIOTUIECKOH 0€3011acHOCTH
TIOCJIEICTBHSI OBITOBOMHU
IIPOM3BOJICTBEHHOM JIEATEIHLHOCTH
YeJI0BeKa, CBA3aHHOU

¢ repepabOTKON BEIIECTB; UCIIOJIb30BaTh
TIOJTYYCHHBIC 3HAHUS JIJISl IPUHSATHUS
IPaMOTHBIX PEHICHUHTIPOOIIEM B
CUTYyaIlMsIX, CBSI3aHHBIXC XUMHCH.
[IpuHUMAaTH yYacThe B 00CYKICHUH
npo0JIeM XUMUYECKON U

9KOJIOTUYECKOM HANPaBJICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO ITO3UIIUIOIIO
npoOJeMe U npeasaraTh

BO3MOYKHBIE ITYyTH €€ peleHUs

Hroro no pazaeny

OBILEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME
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