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COJEP)KAHUE OBYYEHUA
10 KJIACC

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

IIpenMer opraHuyYeckod XMMHMM: €€ BO3HMKHOBEHME, Pa3BUTHUE U 3HAYCHHE B IIOJIYYCHMHM HOBBIX
BELIECTB U MaTepuasioB. Teopus cTpoeHus opranndeckux coeauHnenuii A.M. bytiepoBa, €€ ocHOBHbIE
nojioxkeHust. CTpyKTypHble (OpMYyJbl OpraHMYECKUX BelecTB. I'omonorus, n3omepus. XuMuuecKkas
CBA3b B OpPraHUYECKUX COCIAMHEHMAX — OJMHAPHBIE M KpaTHble CBs3u. IlpencraBinenue o
KiIaccu(uKaluyu ~— OpraHuyeckux  BemiecTB.  HomeHknaTtypa ~ OpraHMYecKUX — COECIUHEHUH
(cucremaTnyeckas) U TpPUBHAJIbHbIE Ha3BaHUs BAXHEWUIIUX IPEJICTAaBUTEIEH KJIACCOB OPraHMYECKHX
BEIIECTB.

OKcnepumenmanvHbvie Memoobl U3YUEeHUs 6eUeCms U UX NpeepaujeHut

O3HakomiieHHE ¢ 00pa3liaMi OPraHUYEeCKUX BELIECTB M MaTepHalaMy Ha UX OCHOBE, MOJICJINPOBAHUE
MOJICKYJl OpPraHWYEeCKHX BEIIECTB, HAOIIOACHHWE W OMNHMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB IO
IIPEBpAILEHHIO OPraHMYECKUX BEIECTB IPU HarpeBaHUHM (IUIaBJIeHUE, OOYIIIMBaHUE U TOPEHNUE).
YraeBonopoasl

AJKaHBI: COCTaB M CTPOEHUE, FTOMOJIOTMUECKUN pAll. MeTaH W 3TaH — IpOCTeilline NpeaCcTaBUTEIN
QJIKAHOB: (PM3MYECKME U XUMHUYECKUE CBOWCTBA (peakiUM 3aMELCHHMs M TOPEHHUs), HAXOXKIECHUE B
IIPUPOJIE, TIOJYYECHHE U IIPUMEHEHNE.

AJKeHBl: COCTaB M CTPOCHHUE, TIOMOJIOTMUECKHH psf. OTWIEH M MNPONWIEH — MpOCTeHIINe
NPEJCTaBUTEIN AIKCHOB: (M3MYECKHME M XUMHYECKHE CBOMCTBA (pEaKkIMHW THAPHPOBAHUS,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCICHHS U OJIMMEPHU3alluN ), TOJy4YeHUE U IPUMEHEHHE.
Ankanuensl: OyraameH-1,3 um MetmnOyramuen-1,3: cTpoeHHe, BaKHEWIINE XWMHUYECKHE CBOMCTBa
(peaxuus nonmMmepuzanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJKUHBI: €COCTaB U OCOOEHHOCTHU CTPOEHMS, TOMOJIOTMYECKHH psA. ALETHWIEH — NpOCTeHIIUi
IIPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOCHHE, (U3MUecKHMe U XUMHMYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATAIIH, TOPEHMS] ), TOJTyYEHUE U IPUMEHEHHUE.

Apensl. benson: cocras, cTpoeHue, GU3NUYECKUe U XMMUYECKHE CBOMCTBA (peakuy raloreHUpOBAHUS
U HUTPOBAHHUS), MOJIyY€HUE U MpUMEHEeHHe. Toiyos: cocTaB, CTpOeHHE, (PU3NYECKHEe U XUMHUYECKHE
CBOWCTBa (peakiuy TaJOreHHPOBAaHUS W HUTPOBAHUS), TMOJTY4YEHHE U NpPHUMEHEHHE. TOKCHYHOCTb
apeHoB. ['eHeTndeckas CBsI3b MEXKy YIVIEBOJIOPOJAMU, IPUHAICKAIMMY K pa3JINYHbIM KJlaccaMm.
ITpupoHble HCTOUHUKHU YrieBo10pooB. [IpupoaHslii a3 u nomnytHele HedTsHbIE ra3bl. HedTh n €€
npoucxoxaeHne. CnocoObl  mepepabOTKM  He(TU: MEeperoHka, KpeKUHI  (TepMHUYECKH,
KaTaJIMTU4eCcKui ), muponu3. IIpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B IPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBII yrosib ¥ MPOYKTHI €0 nepepadoTKH.

DKcnepumenmanvHbvie Memoobl U3Y4eHUs 6euwecms U ux npeepaujeHut

O3HakomJIeHHE ¢ 00pa3lamMy I1acTMace, KayuyyKoB U pe3uHbl, komutekuuu «Hep1b» u «Yromisy,
-MOJEJINPOBAHKUE MOJIEKYJ YIIIEBOAOPOIOB U FAJIOT€HOIIPOU3BOIHBIX,

- IPOBE/ICHUE NMPAKTUUECKOM pabOoThI: MOJyYeHHE ATUIICHA U U3YYEHUE €0 CBOWCTB.

Pacuémmnuie 3a0auu

Bblunciienuss mo ypaBHEHHIO XMMHUYECKOM peakuumu (Maccel, 00bEMa, KOJIMYECTBA MCXOHOTO
BEIIECTBAa WM MPOJIYKTa peaklUy MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kucnopoacoaep:xanme opraHu4eCKue COeAMHECHUS

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON M 3TaHOI: CTPOEHHE, (PU3HUECKHE U XUMUYECKHE
CBOMCTBa (peakuMM C aKTUBHBIMH MeETajUlaMH, TaJOr€HOBOJAOPOJaMH, TOpEHHE), NPUMEHEHHE.
Bonopoanele cBs3M MEXAY MOJECKYJIAMH CHUPTOB. J[eWCTBHME METaHOJIA U 3TAaHOJA HA OpPraHu3M
yenoBeka. MHOroaroMHbIe CHUPTBL. OTWICHINIMKOIb W TIMLEPUH: CTPOEHHE, (U3HUecKue u
XMMUYECKHE CBOICTBa (B3aMMOJIEHCTBHE CO INEIOYHBIMM METAJJIaMM, KayeCTBEHHAas peakiMs Ha
MHOroaToMHble crnupThl). JleiicTBue Ha opraHu3m denoBeka. [IpumeHeHue TriuIepuHa U



STHJICHIIIUKOJSL. DEHOII: CTPOCHUE MOJIEKYJIb, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
(denona. [Ipumenenne geHona.

Anpneruaipl M KeTOHbl. DopManbAerul, aueTalbleTda: CTPOCHHE, (HU3UUYECKUEe M XUMHUYECKHE
CBOWCTBA (peakuuy OKHUCICHHs M BOCCTAHOBJIEHMS, KAaueCTBEHHBbIE peakUUH), IOJIydCHHE M
NpUMEHEHHE. ALETOH: CTpOeHHEe, (PU3MUYECKHMEe M XMMHYECKHE CBOWCTBA (PEaKUUU OKHUCICHHUS U
BOCCTAHOBJICHUS ), I0JIyYE€HUE U IIPUMEHEHUE.

OnHOOCHOBHBIE TpeaeNibHbIe KapOOHOBBIE KUCIOTH. MypaBbUHasi U YKCYCHas KHCJIOTBI: CTPOCHUE,
¢bu3nyeckrue 1 XMMHUYECKUE CBOMCTBa (CBOICTBA, 00IIME ISl KJlacca KUCIIOT, PEakLus dTepUpHUKaLMIN),
nojydyeHne W mnpumeHeHue. CTeapuHOBass M OJCMHOBAas KUCIOTHI KaK IPEACTABUTEIM BBICIIUX
KapOOHOBBIX KUCJIOT. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX Motolee aAeicTBre. CloxKHbIe
3GUpbl KaKk MPOW3BOAHBIE KapOOHOBBIX KHUCIOT. ['mapomus crnoxHbIX 3¢upoB. XKupsl. 'mapomms
xupoB. [Ipumenenue xupoB. bruonoruueckas posb KUpPOB.

VYraeBoasl: cocTaB, Kiaccu(uKanus YriaeBoaoB (MOHO-, AM- M Iojucaxapunisl). [mokosza —
IPOCTEHIINIA MOHOCaXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbI, (PU3MUECKUEe U XUMUYECKUE CBOUCTBA
(B3aumopeiictBue ¢ runpokcuaom meau(ll), okucinenne ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIIOKO3bl), HAX0XKJICHUE B MPUPOJE, IPUMEHEHUE, OMOI0ruyecKas posib.
®otocunTe3. PpyKTo3a Kak M30Mep TIroKo3bl. Caxapo3a — MPEeICTaBUTENb TUCAXAPUAOB, THAPOIIU3,
HaxoXXJeHUe B Ipupoje U InpuMeHeHue. Kpaxman u Lemarono3a Kak HPUPOJHBIE IMOJUMEPHI.
Crpoenne kpaxmana U IeJUItONo3bl. Du3nyeckre W XMMHUYECKHE CBOMCTBAa Kpaxmana (THOAPOIIN3,
Ka4yecTBEHHasl peakius ¢ HoJoM).

DKcnepumenmanvHbvie Memoobl U3Y4eHUs 6euwecms U ux npeepaujeHut

IIpoBenenue, HabIOACHNE U ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB!

-TOPEHHE CIUPTOB, KAUECTBEHHBIC PEAKIMH OJHOATOMHBIX CIIHUPTOB (OKHCICHHE HTAHOJIA OKCHIIOM
meau(1l)),

-MHOI'0aTOMHBIX CIIUPTOB (B3auMoOeNcTBUE IInLepuHa ¢ Tuapokcuiom meau(1l)),

- aNpJIeTUI0B (OKHUCIIEHHe aMMHUAYHbIM pacTBopoM okcuza cepeopa(l) u ruapoxcumom meau(Il),

- B3aUMO/ICHCTBUE KpaxMaJa ¢ Ho1oM),

-[IpOBEJICHNE MPAKTUYECKOI pabOThI: CBOMCTBA PacTBOpPa YKCYCHOM KHCIOTHI.

Pacuémnuvie 3a0auu

Bbluuciienuss 1Mo ypaBHEHUIO XMMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIMYECTBA MCXOHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIMH MO W3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJTHOTO M3 MCXOIHBIX
BEIIECTB WM MPOJYKTOB PEAKLIUH).

A3oTcoiepKale OpraHuueCcKue COCTMHECHUS

AwmuHBI. MeTHIaMUH ¥ aHWJIMH: COCTaB, CTPOCHHE, (M3NYECKHe U XMMHYECKHE CBOICTBA (TOpEHHE,
B3aMMOJICHCTBHE C BOAOM W KHUCIOTaMH). AMMHOKHUCIOTBI KakK aMQOTEpHbIE OpraHuYecKHe
coenuHeHus. Dusnveckne W XUMHUYECKHE CBOIMCTBa AMHHOKHCIOT (Ha TpUMepe TIIMIMHA).
buonornueckoe 3HaueHne amMuHOKHUCIOT. IlenTuasl. benku kak mpupogHbIE BHICOKOMOJIEKYISPHBIE
coenuHeHus. [lepBruHas, BTOpUYHAS U TPETHYHAS CTPYKTypa OeIKoB. XMMHUYECKHE CBOMCTBA OEIKOB:
THJIPOJIN3, ACHATYpallnsl, KAUeCTBEHHbIE PEAKIIUU Ha OCIKH.

OKcnepumenmanbHovie Memoobl U3YUEHUs 6eUWecms U UX NPeepaujeHut

HaGmtonenue u omnucaHue JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OeNKOB NpH HarpeBaHMH,
L[BETHBIE peaKuu OEIKOB.

BBICOKOMOHCKYHHPHI)IC COCAMHCHU A

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMI: MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, CTENEHb IOJIMMEpPHU3aIluK, CpeaHsIs MoJeKyimspHas wmacca. OCHOBHBIE METONIBI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX ~ COCIUHEHUH — TMOJMMepu3alus M MOJUKOHJeHcauus. IlmacTmaccsl
(TTONMATHIICH, TTOJMIPONHIICH, MOJMBUHIIIXIOPHI, MOTUCTHPON). HaTypaiabHBIE M CHHTETHYECKHE
Kayuyyku (OyTaJueHOBBIN, XJIOPONPEHOBBIM M W30MpeHOBLIM). BonokHa: HaTypaibHbIE (XJIOMOK,
HIepCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAllpOH U JaBCaH).
DKkcnepumenmansHvle Memoosl U3yUeHUs euwecms U Ux npespaujeHull

O3nakomiieHHEe ¢ 00pa3lamMu MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyIyKOB.

MexnpeaMeTHbIE CBSI3H



Peanuzamust  mescnpeomemmuvix ceésaseti npu  uzyuyenuu opeamuveckou xumuu 6 10 Kunacce
OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSITHH,
SIBJISTFOIIUXCS] CHCTEMHBIMH TSI OT/ACTBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmrre ecTecTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIN (DAaKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIU3,
CUHTE3, Ki1accu(UKaIus, epruoJUIHOCTh, HAOIIOICHNE, H3MEPEHUE, IKCIICPUMEHT, MOJICIIMPOBAHHUE.
@usuxa: MaTepusi, SHEPT U, Macca, aToM, JICKTPOH, MOJICKYJa, SHEPTeTUYCCKHA YPOBEHbB, BEIIECTBO,
TEJO, 00bEM, arperaTHoe COCTOSIHUE BENIeCTBa, (PU3NYECKHE BETUYUHBI M SAMHUIIBI UX U3MEPEHUSL.
buonoeus: xknerka, opranusm, 6uochepa, 0OMEH BemecTB B opranu3Me, PoTocuHTE3, OMOJOTHYECKU
aKTUBHBIC BellecTBa (O€IKH, YIIIeBOABI, )KUPBI, PEPMEHTHI).

T'eoepaghus: MuHEpaIbl, TOPHBIE MTOPOIBI, TIOJE3HBIE HCKOIIAEMBIE, TOIUIUBO, PECYPCHI.

Texunonoeusi: THINEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBLHOTO TMUTAHHS, MOIOIIME CpPEJCTBA,
JICKQpCTBEHHBIE M KOCMETHYECKHE MpernapaThl, MaTepHalbl M3 HCKYCCTBEHHBIX M CHHTCTHYCCKHX
BOJIOKOH.

11 KJIACC

T@OpeTH‘{CCKI/IG OCHOBBI XUMHNU

XuMU4ecKu 31eMeHT. AToM. Sapo aroma, W30TOMBI. DIJIEKTPOHHAs 000JI0YKA. DHEPreTHUYECKUE
YPOBHH, IOAYPOBHH. ATOMHBIC opOuTanu, s-, P-, 0- smemeHTh. OCOOCHHOCTH pacHpeACICHHS
JIEKTPOHOB IO OpOMTAIsIM B aToMax »3JEMEHTOB IEPBBIX YETBIPEX MEPUOAOB. DJIEKTPOHHAs
KoH(urypamus atoMmoB. [lepuoanueckuii 3akoH u [leproguueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
.M. Menneneea. CBsA3p Inepuoaudeckoro 3akoHa u Ilepmonnyeckoil CHCTEMBI XUMHYECKHX
anemenTtoB J[.MI. MenneneeBa c COBpEeMEHHOW TeOpued CTPOEHHS aTOMOB. 3aKOHOMEPHOCTU
M3MEHEHMsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMHU MPOCTBIX M CIOXHBIX BELIECTB IO
rpynnam u nepuojam. 3HaueHUe NepUOIUYECKOro 3aKoHa B pa3BUTUU Hayku. CTpOeHHE BELIECTBaA.
Xumuueckasi cBA3b. Buabl XuMHUecKoW CBs3UM (KOBaJIEHTHAs HENOJApHAas U IOJIApHAs, MOHHAs,
MeTajuIndeckas). Mexanu3mbl 00pa30BaHMs KOBAJICHTHOW XMMHUYECKON CBSI3U (OOMEHHBIH U JOHOPHO-
aKuenTopHselit). BogopoaHas cBs3b.

BanenTtHocTh. DnexTpoorpunatenbHocTh. Crenenb okucienus. oHbl: kKaTHOHBI M aHUOHBI. BemecTBa
MOJIEKYJISIPHOTO W HEMOJEKYJSIPHOTO CTPOEHMS. 3aKOH IIOCTOSHCTBA COCTaBa BEIECTBA. [HIIBI
KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BELIECTB OT TUIA KPUCTANINYECKON PEIIETKHU.
[TonsaTte o nucnepcHbIX cucreMax. MICTHHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas 10Jis BellecTsa B
pactBope. Knaccudukanus Heopranuueckux coennHeHuil. HomeHknatypa HeopraHMueckux BEIECTB.
I'enernyeckas CBsA3b HEOPraHMYECKHUX BEIIECTB, IPUHAUICKAIIMX K PA3IMYHBIM KJIaccaM.
Xumunyeckas peakuus. Knaccudukanus XUMHUYECKUX PEAKIMl B HEOPraHMYECKON U OpraHUYEecKOM
XUMHH. 3aKOH COXPAaHEHHUS MacChl BELIECTB, 3aKOH COXPAHEHUS M IPEBPAIICHHUS DHEPruu IpH
XUMHUYECKUX peakiusx. CKOpOoCTh peakinu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (pakTopoB. OOpaTUMbIe
peakuuu. XumMudeckoe paBHoBecHe. PaKTOphI, BIMSAIOIIAE Ha COCTOSHUE XMMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle Hlatense.

Onexrponutuyeckas aucconuanus. CuiibHble M cnalOble 21eKTpoiuThl. Cpena BOJHBIX PacTBOPOB
BELIECTB: KHUCNasl, HeWTpaibHas, wenouHas. [lonstue o BomopoaHom mokaszatene (pH) pactBopa.
Peakniun noHHoro oomeHa. ['maponn3 HeOpraHMYeCKHX M OpraHHMYecKuX BemiecTB. OKHCIUTETbHO-
BOCCTaHOBHUTENbHbBIE peakiuu. [IoHsATHE 00 3/IeKTpOoIn3e pacIuiaBoB U pacTBOpoB coseil. [Ipumenenue
NEKTPOJIN3A.

DKcnepumenmanvHovie Memoobl U3YUEHUs BeUWeCms U UX NPeepaujeHut

Hemoncrpanus tabnun «Ilepuoanyeckas cucremMa xumuieckux anemeHToB (.M. MenneneeBay,

- U3y4YeHHE MOJIeNIel KPUCTAJUINYECKUX PEIETOK,

-Ha0JII0JICHNE U OINHKCaHHWE JEMOHCTPAIIMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (Pa3yIoKEHUE MEepOKCUia
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa,

-OIIpENIETIEHNE CpEeIbl PACTBOPOB BELIECTB C IOMOILBIO YHHUBEPCAIBHOIO MHJMKATOpPA, PEaKLUU
HMOHHOTO OOMEHA),

-IPOBEJICHUE TPAKTHUECKOW paboThl «BrusHUE pa3nuuHbIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOMH
peaxKum.



Pacuémmnuvie 3a0aqu
PacuéTel Mo ypaBHEHUSM XUMHUYECKUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
-pacy€Thl C UCIOIb30BAHUEM MOHSITHS «MaCCOBasl 10JIs1 BEIIECTBAY.

HGOpFaHI/IIIGCKaSI XUMMUA

Hemeramnsl. Ilonoxxenne HemeramwioB B Ilepuonuueckoi cucremMe XuUMHUYecKux ayieMeHToB [[.H.
MenzeneeBa U1 0COOCHHOCTH CTpPOEHHUs aTOMOB. Du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS
HEMETaUIOB (Ha mpuMepe KuCIopoaa, cepbl, ¢ocdopa u yriepoaa). XUMHUECKHE CBOWCTBA
BaKHEHIINX HEMETAIIOB (TaJION€HOB, Cepbl, a30Ta, pocdopa, yriaepoaa U KpeMHHS) U UX COSAMHEHUN
(OKCHAOB, KHUCIOPOACOJEPKAIIUX KHUCIOT, BOJOPOAHBIX coeauHeHui). IlpuMmeHeHue BaKHEHUIIUX
HEMETAJUIOB M UX COEAMHEHUI.

Meramnbl. Ilonoxenue weramwioB B Ilepuogudeckoil cucreMe XuUMHUYECKMX diaeMeHToB J[.U.
MenpeneeBa. OcCOOEHHOCTHM CTPOCHHSI DSJIEKTPOHHBIX 000JI0YeK aroMoB MeTauioB. OOmue
¢usnueckue cBoWcTBa MeTauioB. CIUlaBbl METAUIOB. DJIEKTPOXMMUYECKHNA DSl HampsHKEHUH
MeTa/UIOB. XUMHUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPHWM, Kalud, KaJbIMd, MarHui,
AIIOMUHUH, [IUHK, XpOM, XKelle30, Meb) U UX coequHeHui. OOmme crnocoObl MOIy4YeHUs] METaJIOB.
Metannyprus. Kopposus meramnoB. CnocoObl 3amuThel 0T Koppo3uu. [IpuMeHeHrne MeTamioB B ObITY
U TEXHUKE.

Oxcnepumenmanvhvlie Memoobl U3YUEeHUsl 6eUlecms U Ux npespaujeHul

W3ydeHue koiekunu «MeTasuibl U CIIIaBbl», 00pa3Ii0B HEMETAIJIOB,

-pelIeHNe FKCIIEPUMEHTAIbHBIX 33/a4,

-HaOMIOZICHUEe M OMNKCAHHWE JIEMOHCTPAIMOHHBIX U JaOOPAaTOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCHUIA AJTIOMUHMS C pACTBOPAMM KHCJIOT U IIEI0YEH,

-Ka4eCTBEHHBIE PEaKIMy Ha KATHOHBI METAJJIOB).

Pacuémmnule 3a0auu

Pacuérbl macchl BemiecTBa Wi 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce HIIU
00BEMY O/THOTO M3 YUACTBYIOUINX B PEAKIIUHU BEIECTB,

- pacu€Tbl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJJHO U3 BEIIECTB UMEET
MIPUMECH.

XUMUS U KU3Hb

Ponp xuMuu B obecrieueHun SKOJIOTMYECKOM, SJHEPTeTUYECKOW U MUILEBON 0Ee30MacHOCTH, pa3BUTUU
MeauuuHbl. [IoHATHE O HaydyHBIX METOJAX IIO3HAHUSA BELIECTB U XMMHUYECKUX PEaKIUil.
[IpencraBienust 06 oOUIMX HAYYHBIX MPUHIMIIAX IPOMBIIIJIEHHOTO TOJYyYEHHUS! Ba)KHEHIIINX BEILECTB.
YenoBek B MUpeE BELIECTB U MAaTEPUAJIOB: BAXKHEUIINE CTPOUTEIBLHBIE MaTepUalbl, KOHCTPYKIIMOHHbIE
Marepuanbl, KpacKH, CTEKJIO, KepaMuKa, Marepuanabl M JJIEKTPOHUKH, HaHOMaTepHalbl,
OpraHMYecKne U MUHepajbHble YA0OpeHHs. XUMHS U 370pOBbE YEJIOBEKa: MpaBuia UCIOIb30BaHUS
JIEKapCTBEHHBIX MpernapaToB, MpaBuia 0€30MacHOr0 MCIOIb30BaHMS MpenapaToB ObITOBOW XUMHH B
ITOBCETHEBHOM KU3HH.

MexnpeaMeTHbIe CBSI3U

Peanuzarust meosrcnpeomemnvix cesnzeii npu uzyuyenuu obwel u Heopeanuyeckou xumuu 6 11 xnacce
OCYHICCTBIIACTCA YC€PC3 HCIIOJIB30BAHUC KaK O6I_I_[I/IX C€CTCCTBCHHOHAYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ,
ABJIIIOINUXCA CUCTEMHBIMU  IJId OTACIBHBIX MPEAMETOB €CTCCTBECHHO-HAYYHOI'O MHUKIIA. O6HH/Ie
CCTCCTBCHHO-HAYYHBIC TIOHATHA: Hay‘lHLIfI (I)aKT, THUIIOTE34, 3aKOH, TCOopudA, aHalu3, CHUHTC3,
KJ1accuuKanmsi, MepuoANIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTTUPOBAHNE, U3MEPECHHE, SIBICHHE.
Quszuka: Marepusi, OHEpPrus, Macca, aToM, DJJEKTPOH, IIPOTOH, HEWTPOH, WOH, H30TOIl,
PaINOaKTUBHOCTh, MOJICKYJIa, JIHEPreTUYECKUM YpOBEHB, BEIIECTBO, TEIO, OO0BEM, arperatHoe
COCTOAHHUEC BCIICCTBA, (I)I/I3I/I‘-ICCKI/IC BCJIMYMHBI U CAUHUIBI UX U3MCPCHUA, CKOPOCTh.

buonoeus: xnerka, opraHusm, sKocucTema, buocdepa, MaKpo- U MUKPOIIEMEHThI, BATAMHHBI, 0OMEH
BCIICCTB B OpraHu3Me.

l'eoepaghus: MuHEpPAIBI, TOPHBIE TIOPOBI, TTOJIE3HBIE UCKOTIAEMbI€, TOTUIUBO, PECYPCHI.

Texuonoaus: XUMHNYCCKas MPOMBIINIJICHHOCTD, MCTAJUTYprus, MMPOU3BOJACTBO CTPOUTCIIBHBIX
MaTcpuraioB, CEeIBbCKOXO03IMCTBEHHOE IMPONU3BOACTBO, MUIICBAA IPOMBIIJICHHOCTD, Q)apMaHeBTI/I‘IeCKaH



MMPOMBIINIJICHHOCTh, NPOU3BOJACTBO KOCMCTHUUYCCKHUX IIPCIapaToB, MHNPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepHraIoB, SJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTCXHOJIOT'H.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYaIOIIUMHKCS IPOrpaMm
cpemHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEAMETHBIM H  TpeaMETHbIM). HayuHo-
METOJIMYECKOM OCHOBOMW JUIsl pa3pabOTKU IIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IMPOrpaMM CPEIHEro
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETHHOCTHBINA MOIXO/I.

B cooTBercTBUU C CHUCTEMHO-JESATENILHOCTHBIM MOIXOAOM B CTPYKTYpE JMYHOCTHBIX PE3yJbTaTOB
OCBOGHUS TMpeaMeTa «XHMHUs» Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUS BBIACICHBI CIEAYIOIIUE
COCTaBJISIIOLIHE:

-OCO3HAHUE OOYYAIOIIMMHCS POCCHUUCKON TpaKIAHCKOW HWICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOOIPE/ICIICHHUIO;

HaJIMYMe MOTHBAIMKM K OOYYCHHIO; IEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUHN JTMUYHOCTH
Ha OCHOBE KJIFOUYEBBIX IIEHHOCTEH U MCTOPUUECKHUX TPAIUIUil 0a30BOI HAYKHU XUMHH,

-TOTOBHOCTh U CIIOCOOHOCTH OOYYarONIMXCS PYKOBOJCTBOBATHCS B CBOCH JEATCILHOCTH IICHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMU IIEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

-HAJIMYME TIPABOCO3HAHMS DKOJIOTHYECKOW KYJIBTYphl M CIHOCOOHOCTH CTaBUTh LEIH U CTPOUTH
KU3HEHHBIC TUIAHBI.

Jluunocmmuvie pesynvmamvl OCBOSHUS TpeaMmera «XHWMHUsS» JOCTHTAIOTCS B €AMHCTBE Y4eOHOU U
BOCIUTATEIbHOW JIEATEIbHOCTH B COOTBETCTBUUM C T'yMaHUCTUYECKHUMH, COLUOKYIbTYPHBIMU,
JyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH W HJA€aJaMH POCCHUCKOTO TPaXKIaHCKOTO OOIIeCTBa,
MNPUHATHIMU B OO0IIECTBE HOPMAaMHU M TPaBUIAMH TOBEACHMS, CIIOCOOCTBYIOIIMMHU TpOIleccaM
CaMOITO3HAHUsI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH OOYJArOIINUXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS IMpeAMeTa «XUMHUS» OTPaXarT CHOPMHUPOBAHHOCTH OIBITA
MMO3HABATEIPHON M TIPAKTHYECKOW JCATCILHOCTH OOyYaIONIMXCS TI0 peaTu3alud TMPUHATBIX B
o0I1ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1)epasicoanckoeo eocnumanust:

- OCO3HAHMS 0OYUYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U O0S3aHHOCTEH, YBKEHUS K 3aKOHY H
MIPABOIIOPSIKY;

-TIPEACTAaBICHUS O COIIMALHBIX HOPMaX U MPaBHUIIAX MEKIMUYHOCTHBIX OTHOIICHHUH B KOJIJIEKTHBE;

- TOTOBHOCTH K COBMECTHOUH TBOPUYECKOH JIEATEIHHOCTH IMPHU CO3JIAHUHU YICOHBIX MPOCKTOB, PEIICHUU
y4eOHBIX M MMO3HABATEIbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

-CIIOCOOHOCTH TIOHUMAaTh W TPHHUMATH MOTHBBI, HAMEPCHHS, JIOTHKY M apryMEHTBI JPYTHX TpH
aHallM3e pa3jINYHbIX BUJOB YU€OHOU NeSTENbHOCTH;

2) nampuomu4ecKo20 60CRUMAHUSL:

- [IGHHOCTHOT'O OTHOIICHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIETUIO0 OTEUECTBEHHONW XUMHUH,

- YB&OKEHHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPHH M TPAKTHUYECKOTO MPUMCHCHHS XHUMUH,
OCO3HAHHUs TOTO, YTO JOCTHKEHHS HAYKU €CTh Pe3yJbTaT JIUTEIbHBIX HAONIOJICHUHN, KPOMOTIMBBIX
IKCIIEPUMEHTAILHBIX IIOUCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTHKOB,

- WHTEpeca M MO3HABATENbHBIX MOTHBOB B TOJYYCHHH W TMOCIEIYIOIIeM aHalin3e WHGOpMalud O
MEPEIOBBIX JIOCTIKCHUSIX COBPEMEHHOW OTCUSCTBCHHON XUMUM;

3) 0yx06HO-HPABCMBEHHO20 60CNUMAHUSL:

- HPAaBCTBEHHOT'O CO3HAHUS, STHYECKOTO ITOBEICHHS;

- CIOCOOHOCTH OIIEHUBATh CHTYAIlMH, CBSI3aHHBIE C XUMHYECKUMH SBICHHUSIMH, U MPHHUMATH
OCO3HAHHBIC PEIICHUs, OPUCHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- TOTOBHOCTH OIICHMBATh CBOE MOBEACHHUE M TIOCTYNKH CBOMX TOBAPHILEH C MO3UIIMN HPABCTBEHHBIX U
IIPABOBBIX HOPM M OCO3HAHWE TIOCIICICTBHIA ITHUX MOCTYITKOB;

4) popmuposarus Kyibmypvl 300P08bSL.



- IOHUMAaHMs EHHOCTE! 3740pOBOro M 0e30macHoro oopasa KM3HH, HEOOXOJUMOCTH OTBETCTBEHHOT'O
OTHOILIECHMSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXUUYECKOMY 3/I0POBBIO;

-coOIoieHnsT paBuil 0e30MacHOro OOpalleHus ¢ BEIIECTBAMU B OBITY, IOBCEAHEBHOM KM3HU U B
TPYAOBOU JEATENbHOCTH;

- TOHMMAaHUS IICHHOCTU NPaBWUJI WHIMBHIYaJIbHOTO M KOJUIGKTUBHOTO O€30MacHOr0 MOBEACHHS B
CUTYaLUAX, YTPOKAIOLIUX 3JOPOBBIO U JKU3HU JIIOJEH;

- OCO3HAHUS IMOCIEACTBUN M HENPUSATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aJKOTOoJsl, HAPKOTUKOB,
KypeHus);

5) mpyoosoeo éocnumanust.

- KOMMYHMKAaTHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENbCKOM AEATEIbHOCTH, OOIIECTBEHHO
MOJIC3HOU, TBOPUYECKON M IPYTUX BUIAX JAEATEIbHOCTH;

- YCTAaHOBKM Ha aKTUBHOE Y4acCTHE B PEIIEHUM MPAKTUYECKUX 3a/1a4 COLUAIbHON HAIPaBIEHHOCTH (B
paMKax CBOEro Kjiacca, IIKOJIbI);

- MHTepeca K MPaKTUYECKOMY M3Y4YEHHIO IpoQeccuil pa3iMyHOro poja, B TOM YHCIIE HA OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAaHUN 110 XUMUH;

-YBO)XEHUS K TPYLY, JIIOJAM TpyJa U pe3ysbTaTaM TPYA0BOU AEATEIbHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYyalbHOH TpaekTopuu oOpa3oBaHus, Oymymiei
npodeccun U pealn3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPEOHOCTEH 00I1IecTBa;

6) axonoeuneckoeo socnumanus:

- DKOJIOTHYECKH L[EIeCO00pa3HOro OTHOIICHUS K IPUPOE, KaK UCTOYHHUKY CYIIECTBOBAHUS KHU3HH HA
3emie;

-IIOHMUMAaHUS TII00ATBHOTO XapaKTepa YKOJOTHUECKUX MPOOIeM, BIUSHIS SKOHOMHUYECKUX MPOIIECCOB
Ha COCTOSTHME IPUPOJHOIN U COLMAIbHON CPEeIbl;

- OCO3HaHMA HEOOXOAMMOCTH WCIOJB30BAHUS JOCTH)KCHUH XHMHHU IS PEIICHHS BOIPOCOB
palnMoHaIBLHOIO IPUPOAONOIb30BAHUS;

- AaKTHBHOI'O HENPUATUSA NEHUCTBHUM, NPUHOCALIUX BPEN OKPYXKAKOLEH MPUPOJHOM Cpelne, YMEHHUs
MIPOrHO3UPOBATh HEOJATOMPUSATHBIE SKOJOIMUYECKHE IOCHEACTBUS NPEANPUHUMAEMBbIX JEHCTBUN U
MpeOTBpaIIaTh UX;

- HaJMYUS PAa3BUTOTO 3KOJOTMUYECKOTO MBIIUIEHUS, 3KOJIOIMYECKON KYJIbTYpPBhl, ONbITA JESATEIbHOCTH
HKOJIOTUYECKON  HANpaBICHHOCTH, yMEHHUS pPYKOBOJACTBOBATbCS HWMH B  TI03HaBaTEIbHOM,
KOMMYHUKAaTUBHOH M COLIMAIBbHOM TNpAKTHKE, CIIOCOOHOCTHM M YMEHMsI aKTHMBHO IPOTHBOCTOSTH
UJIE0JI0THUHN XeMopoouu;

7) yeHHOCMU HAYYHO20 NO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
OO0IIECTBEHHOH NMPaKTHKH;

- TIOHUMAaHUs CIEU(PUKN XUMUHM KaK HAayKH, OCO3HAHUs €€ poid B (POPMHUPOBAHUN PALMOHATIHLHOTO
HAy4YHOT'O MBIIIUIEHUS, CO3/IaHUM IIEIOCTHOTO MPEICTaBIEHUs 00 OKpYXKaroIleM MUpPE KaK O €MHCTBE
MIPUPOJIBI U YEJIOBEKA, B TIO3HAHUH MPHPOTHBIX 3aKOHOMEPHOCTEH W PEelIeHUH MpoOIeM COXpaHEHHS
MIPUPOJTHOTO PaBHOBECHUS;

-yOeXKIEHHOCTH B 0COOOH 3HAYMMOCTH XHMHHU JUISI COBPEMEHHOW IMBWIM3AIMH: B e
TYMaHMCTHYECKOM HalpaBICeHHOCTH W BaXHOW pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepHaIbHOM
KYJIbTYpBl, PEIICHUH TJIOO0AIBHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHS UYEIOBEYECTBA — CHIPHEBOW,
HHEPreTUUeCcKOM, MUIEBOM M IKOJOTMYECKOW OE30MacHOCTH, B Pa3BUTHUH MEAMLIMHBI, 00ECIeUeHUU
YCIIOBHIA YCIIEITHOTO TPYAA U KOJOTHUECKH KOM(OPTHOHN JKU3HU KaXKIOTO WieHa 00IIecTBa;

- €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTU: MOHMUMAHUS CYITHOCTH METOAOB MO3HAHMS, UCIOJIb3YEMbIX B
€CTEeCTBEHHBIX HayKaX, CHOCOOHOCTH HCIOJB30BaTh MOJTyYaeMble 3HAHUS IS aHAIH3a U OOBSICHEHUS
SBJICHUH OKPYXAIOIEro MUpa M MPOMCXOIAIINX B HEM M3MEHEHWH, YMEHUs JielaTh 0O0CHOBAaHHBIE
3aKIIIOYCHHS HA OCHOBE HAYYHBIX ()AKTOB M MMEIOUIMXCS TAHHBIX C IEIBI0 TOTYYECHHUS TOCTOBEPHBIX
BBIBOJIOB;

-CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIBb30BaTh XMMWYECKHE 3HAHWS [UIA pEIIeHUs NpoljeM B
peabHBIX KU3HEHHBIX CUTYaLUsX;



-MHTEepeca K TO3HAHWIO U HCCIIEIOBATENLCKON JEATEIBHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K
HEMpPEephIBHOMY 00pa30BaHUI0O U CaMOOOpa30BaHUIO, K AKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHMHA IO
XUMHH B COOTBETCTBUU C )KU3HECHHBIMU TIOTPEOHOCTSIMH;

- HHTepeca K 0COOEHHOCTSM TPYyJAa B pa3iu4HbIX chepax npodhecCHOHaTbHOM NesTEIbHOCTH.

METAIIPEIJMETHBIE PE3YJIbTATBI

MeranpeamMeTHbie pe3yabTaThl OCBOCHUS YUeOHOTO MpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro 00IIero
o0pa3oBaHMs BKIIOYAIOT:

- 3HaYuMble ST (OPMHPOBaHHSI ~ MHPOBO33PCHUS  OOYYAIOMIMXCSA — MEXKIUCIUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOILIEHAYYHBIE MOHATHUS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHOW KAPTHHBI MUpPA U
crieuuKy METOIOB IO3HAHUS, HCIOJIb3yEeMbIX B ECTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
9HEprusi, BJICHHE, MPOLIECC, CHCTeMa, HAyYHBI (AaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIOICHUE, H3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);

-yHUBepCaJlbHbIe yueOHble JEHCTBHs (IIO3HABAaTElIbHbIE, KOMMYHUKATUBHBIC, PpETYJIATUBHBIC),
obecrnieunBarone (GpopMupoBaHue (GYHKIIMOHATBHOW TI'PAMOTHOCTH W COIMAJIbHOW KOMIIETCHIIUH
o0yJaromuxcs;

-CIIOCOOHOCTh OOYYAIOIIUXCsl UCIOJIb30BATh OCBOCHHBIC MEKIMCIUILIMHAPHBIC, MHPOBO33PEHUYECKUEC
3HaHUS M YHUBEPCAJIbHBIC YIeOHbBIE ICHCTBHS B IO3HABATEIILHOW U COIMAIBHON TIPAKTHKE.
MeranpenmeTHbie  pe3yibTaTbhl  OTPAXAOT  OBJAJACHHE  YHHBEPCATbHBIMH  Y4COHBIMH
IMO3HAaBATCJIbHBIMHW, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA HeﬁCTBHHMI/I.

ITo3HaBaTeabHbBIC YHUBCPCAJIbHEBIC y‘l€6HBIe ﬂeﬁCTBHH

Basoswvie nocuueckue oeticmeus:

-CaMOCTOSITEIIbHO (POPMYITHPOBATH M aKTYyaJTHU3UPOBATh MIPOOIEMY, BCECTOPOHHE €€ pacCMaTpPHBATh;

- ONpEIEINATh LENU NEATSIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPHU HMX JOCTHIKEHHS, COOTHOCHUTb
PE3YIIbTATHI JEATSIIEHOCTH C TTOCTABIICHHBIMHU IEJISIMH;

-HCIIOJIb30BaTh MPU OCBOCHUU 3HAHHMW TMPUEMBI JIOTHYECKOTO MBINUICHUS! — BBIICIATh XapaKTepHbIC
MIPU3HAKA IMOHATHH M YCTAaHABJIMBATH MX B3aUMOCBSI3b, HUCIIOJIB30BATh COOTBETCTBYIOIINE TTOHITHS JIJIs
O0BSICHEHUS OTAENBHBIX ()AaKTOB U SIBICHU;

-BBIOMPATH OCHOBAHUS U KPUTEPUH JIJIS KiIacCH(DHUKAITNH BEIIECTB U XUMUICCKUX PEAKITUH;
-yCTaHaBJIMBATh IPUYUHHO-CIICACTBEHHBIE CBSI3U MEXKY H3y4aeMbIMU SBICHUSMU;

-CTPOHUTH JIOTHYECKUE paACCYXJCHHUS (WMHIYKTUBHBIC, JEAYKTHBHBIC, [0 AHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX, (DOPMYIHpPOBATH BHIBOABI U
3aKJTFOUCHUS,

- MPUMEHSATH B Mpoliecce MO3HAHUS, UCTOIb3yeMble B XUMUU CHUMBOJMYECKHE (3HAKOBBIE) MOJEIH,
MPeoOPa3OBBIBATE MOJICIIBHBIC TIPEJCTABIICHUS — XUMUYCCKUH 3HAK (CHMBOJI) JIEMEHTA, XHMHYCCKAs
dbopMyna, ypaBHEHHE XWUMHUYECKOW peaklWd — TMpPH PEIIeHUH Y4YeOHBIX TO3HABATENbHBIX U
MPAKTUYECKUX 3a/la4y, MPUMEHSATh HA3BaHHBIC MOJCIBHBIC TIPEJCTABIICHUS JUISI  BBISBICHUS
XapaKTepPHBIX MPU3HAKOB N3Y4a€MbIX BEIIECTB M XUMUYECKHUX PEAKIIHIA.

FBazosvie uccnedosamenvckue oeticmeust.

- BIQJICTh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUECKUX PEaKIIUN;

-opMmynupoBaTh e W 3aJaud WCCIICAOBAaHUS, WCIIONB30BATh IOCTABICHHBIE M CaMOCTOSTEIEHO
chOopMyIUPOBAHHBIE BOMPOCH B KAa4eCTBE WHCTPYMEHTA TO3HAHHS W OCHOBBI s (POpMHUpOBaHUS
THTIOTE3HI 110 TIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHHUI;

- BJIaJIETh HaBBIKAMU CaMOCTOSTEIHHOTO INIAHUPOBAHUS U MPOBEACHUS YICHHUECKUX IKCIIEPHUMEHTOB,
COBEPIIEHCTBOBATh YMEHHS HAOJIOAATh 3a XOJIOM IPOIECcca, CaMOCTOSTETFHO MPOTHO3HPOBATH €T0
pe3ynbrat, (hopMynupoBaTh OOOOIIEHUS W BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH pPE3yIbTaTOB
WCCIIEIOBAHMSI, COCTABJIATh 0OOCHOBAHHBINA OTYET O MPOAETAaHHOMN padoTe;

- MpUOOpPeTaTh OMBIT YUYEHWYECKOW HCCIIeOBATENLCKON M TMPOEKTHOH NeATENbHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJOB PEIICHUS MPaKTUYCCKUX 3aJad,
MPUMEHEHHIO Pa3JIMYHBIX METOJIOB TIO3HAHUS.

Paboma c ungopmayuerr:



-OPUEHTHPOBATBCA B pA3IMYHBIX HMCTOYHHKAX HHGoOpMaAMKU (HAYYHO-TIOMYJSIpHAs JHMTEparypa
XMMHUYECKOTO  COAEp)KaHUs, CIpaBOYHble TmocoOusi, pecypcel VHTepHeTa), aHaJIN3UPOBATh
MHGOPMAILIHMIO PA3TUYHBIX BUIOB U (POPM IMPEICTaBICHHS, KPUTUYECKH OLIEHUBATH €€ TOCTOBEPHOCTh
Y HETIPOTUBOPEUUBOCTb;

-(opmynupoBaTh 3ampochl M MPUMEHSATh Pa3IMYHBIE METOJABI NMPH TOUCKE M 0TOOpe MH(OpMAaLUH,
HE0O0XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

-IPHOOPETATh OMBIT UCIOIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U Pa3IMYHBIX
IIOMCKOBBIX CUCTEM;

-CaMOCTOSITEJIbHO BBHIOMPATh ONTUMANbHYIO (OpPMY NpeacTaBieHUss WH(GOpMAMU (CXeMbl, TpauKy,
JMarpaMMbl, TaOJIULbl, PUCYHKHU U JIpyTHeE);

- WCHOJb30BAaTh HAYYHBIA S3bIK B KAayeCTBE CPEACTBA MpU paboTe ¢ XUMHUYECKOW HHQOpMaLueit:
IPUMEHATh MEXINpeaAMeTHble ((u3uyeckue W MaTeMaTHYecKue) 3HAaKM U CHMBOJBI, (DOPMYJIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

-MCII0JIb30BaTh U MPe0OpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISAHOCTH.
Kommynukamuenule ynugepcanvHule yuebHvle 0eticmeusi.

-33/1aBaTh BOIPOCHI 10 CYIIECTBY OOCYXJAaeMOW TeMbl B XOJ€ JuajJora W/WIW JUCKYCCHH,
BBICKa3bIBaTh UJEH, GOPMYIMPOBATH CBOM NPEJIOKEHHSI OTHOCUTEIBHO BBITOIHEHHS IPEIOKEHHON
3aJauy;

-BBICTYIIAaTh C MPE3CHTAI[e  pe3yJbTaToB  I03HABATEIbHOM  JESATEIHHOCTH, IIOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBIIOJHEHUH XUMHUYECKOTO 3KCIEPHUMEHTA,
IPAaKTHYECKOH pabOoThl MO HCCIEJOBAHHIO CBOMCTB HM3y4aeMbIX BEIIECTB, PEATH3ALUN y4EOHOTO
npoekta M (HOpMyIMpOBaTh BBIBOJABI IO pe3yibTaTaM IPOBEAEHHBIX HCCIEAOBAaHUM IyTEM
COTJIACOBAHUS TIO3UIUI B X0JIe 00CYKACHUS M 0OMEHA MHEHUSIMH.

Pecynamusnvie ynusepcanvuvie yueOuvie NEUCTBUSA CaMOCTOATENIBHO IJIAHUPOBATh U OCYLIECTBIATH
CBOIO IIO3HABATENbHYIO JEATEILHOCTD, ONpEneNss €€ Lenu W 3aJadd, KOHTPOJIMPOBAaTh U 10 Mepe
HE00XO0AMMOCTH KOPPEKTHPOBAThH Ipe/laraéMblii alrOpUTM JeHCTBUI NPU BHINOJIHEHUN y4EOHBIX U
WCCIIEIOBATENIbCKUX 3a/1a4, BbIOMpaTh Hambosiee >(PQPEKTHBHBIA CIMOCOO HMX pEHICHUS C Y4ETOM
MOJTy4eHUs HOBBIX 3HAHMH O BEIIECTBaX M XMMHUYECKHMX PEaKIHSIX; OCYLIECTBIATh CaMOKOHTPOJb
CBOEH JIeATEIbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MHNPEIMETHBIE PE3YJBbTATHBI

10 KJIACC

IIpeomemnvwie pe3ynomamsi 0OCBO€HUA Kypca «OpraHudeckasi XUMHUs» OTPaXKaroT:

-c()OPMHUPOBAHHOCTH TIPEJICTABICHUM O XUMHYECKOM COCTABJISIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa, pOJIM XWMHU B TIO3HAHUM SIBICHUI MPUPOIbI, B (DOPMHUPOBAHUH MBINUICHUS U KYJIbTYPHI
JTUYHOCTH, €€ (QYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM NJisi PEIICHUs] MPAKTHYECKUX 3a7ad U
AKOJIOTMYECKA 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

-BJIQJICHUE CHUCTEMOM XHWMHYECKHX 3HAHHUM, KOTOpAs BKJIKOYAET: OCHOBOIOJAraroIINe MOHATHS
(XMMHUYECKUI  DIIEeMEHT, aToM, OJJEeKTpOHHas oO0OJlouKa aToMa, MOJIeKYJla, BaJlEHTHOCTb,
AIEKTPOOTPHUIIATEIFHOCTD, XUMHUECKAs CBsI3b, CTPYKTYpHas (hopmyiia (pa3BEpHyTast M COKpai¢HHas),
MOJIb, MOJISIpHAsI Macca, MOJSIPHBIN 00BEM, YIIEpOAHBIN CKeneT, GyHKIIMOHATbHAs TPYIa, pajauKal,
WU30MeEpHsl, U30MEPBI, TOMOJIOTMYECKUH PsAJl, TOMOJIOTH, YTIEBOAOPO/IbI, KUCIOPOI U a30TCOAEpIKAIIE
COEIMHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COETMHEHNUS );

- TEOPUHU W 3aKOHBI (TEOpUsI CTPOSHHUS OpraHUYecKuX BemecTB A.M. byTiepoBa, 3aKk0H coXpaHEHUS
MAacChI BEIIECTB);

-3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XUMUU;

-MUPOBO33PEHUYECKUE 3HAHUA, JIeXKAIlMEe B OCHOBE NOHUMAHUSA IPUYMHHOCTH MU CHUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, (PAKTOJOTHIECKHE CBEJCHUS O CBOMCTBAX, COCTABE, MOJIYICHHH U O€30ITaCHOM
WCIONIb30BAaHUN BAKHEUIIINX OPraHWYeCKHUX BEIMIECTB B OBITY W MPAKTUYECKOW JEeATEIbHOCTH
YEJI0BEKa;



-c(hopMUPOBAHHOCTH YMEHHUH BBIABIATH XapaKTepHbIC TPH3HAKK IOHATUH, YCTAaHABIMBATh HX
B3aMMOCBA3b, MCIIOIB30BaTh COOTBETCTBYIOUIME IOHATHSA IIPU ONUCAaHMM COCTaBa, CTPOCHUA U
MPEBPALLIECHUN OPTraHUYECKUX COCTUHEHUM;

-c(pOpMUPOBAHHOCTH ~ YMEHUH  MCIOJIb30BaThb XMMHUYECKYKD CHMBOJIMKY [UIi  COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (OpMyn OpraHUYECKHX BELIECTB U
YPaBHEHMM XUMHUYECKUX PpEaKLMW, HU3rOTABJIMBATH MOJCIU MOJIEKY] OPraHMYECKHX BEIIECTB IS
WUTIOCTPALIMKM UX XUMUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHMUS;

-c(hOpMUPOBAHHOCTh YMEHMH YCTaHABIUBATh MPHHAUICKHOCTh W3YYEHHBIX OPraHUYECKHX BEILECTB
10 UX COCTABY M CTPOCHHIO K OIPEIeIEHHOMY KIIaCCy/TPyIIe COSAMHEHUH (YTIeBOAOPOABI, KUCIOPO
U a30TCOJEprKAalllMe COCIMHEHMs], BBICOKOMOJIEKYJIIPHbIE COEIMHEHMs), /aBaTh UM Ha3BaHUA IO
cucremarnyeckol HomeHknatype (IUPAC), a Takke npUBOJUTh TPUBHUAIbHBIE HA3BAHUS OTAEIBHBIX
OpPraHUYeCKUX BEIIECTB (ITWJICH, MPOIWIEH, aleTWIEH, S3TUWICHIVIMKONb, TIJHLUEpPHH, (eHo,
dbopmanpaerua, aneTanbIeru], MypaBbUHAas KHUCIIOTA, YKCYCHas KHCIOTa, OJIEMHOBAs KHUCIIOTA,
CTeapMHOBAasl KMCIIOTA, III0K03a, (PYyKTO3a, KpaxMmall, LeJUII0J103a, TIULIHH);

- c(OPMHPOBAHHOCTh YMEHHS OIPENENATh BHJIBI XUMHUYECKOH CBS3M B OPraHUYECKHX COCTUHEHHUSIX
(omMHApHBIC U KPAaTHBIC);

-c)OPMHUPOBAHHOCTb YMEHUS IPUMEHSATH IIOJIOKEHUSI TEOPUU CTPOEHUSI OpTaHUYeCcKuX BemecTs A.M.
bytnepoBa 1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

-3aKOH COXPaHEHUS MacChl BEIIECTB;

-c(hOpMUPOBAHHOCTh YMEHHMH XapakTepu3oBaTb COCTaB, CTPOEHUE, (PU3MUECKHE M XUMHUYECKHUE
CBOMCTBAa TUIIMYHBIX MPEACTABUTEICH Ppa3IMYHBIX KJIACCOB OPraHMYECKHX BELIECTB (METaH, 3TaH,
STWJICH, TNPONWJIEH, aueTwieH, Oyraguen-1,3, MerunOyranuenl,3, OeH305, MeTaHOJ, 3STaHOI,
STHJICHIJIMKOJb, TIHUIEPHH, (EHON, aleTanbIerui, MypaBbHHAsS W YKCYCHAas KHCIIOTHI, TIIOKO3a,
KpaxMaJl, HeJIJIKI103a, aMUHOYKCYCHAs! KUCII0Ta), WIITFOCTPUPOBATh FeHETUUECKYIO CBSI3b MEXKly HUMHU
YpaBHEHHSIMH COOTBETCTBYIOIUX XUMUYECKUX PEAKIHH C UCIIOJIb30BAaHHEM CTPYKTYPHBIX (OPMYIL;

- c(OpPMHPOBAHHOCTh YMEHHS XapaKT€PU30BATh MCTOYHHMKH YIJIEBOJOPOJHOIO ChIpbs (HE(DTH,
MPUPOJAHBIN ra3, yrojb), CHOCOOBI MX MEpepadOTKM U NPAKTUYECKOE IMPUMEHEHHE IPOJYKTOB
nepepaboTKH;

- c(popMHPOBAHHOCTH YMEHUM MPOBOJUTH BBIYUCIICHUS [0 XUMUYECKUM YpaBHEHHSM (Macchl, 00bEMa,
KOJINYECTBA UCXOIHOTO BEIECTBA WM MPOIYKTA PEAKIIMU [0 U3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

-c(hopMUPOBAHHOCTH YMEHUH Ba/leTh CUCTEMON 3HAHUI 00 OCHOBHBIX METO/1aX HaAy4HOTO MO3HAHUS,
UCIOJIb3YEMBIX B XMMHUHU IPU U3YUYEHUU BEIIECTB U XMMHUUYECKUX SIBIICHUH (HaOIoeHne, U3MEPEHNE,
HKCHEPUMEHT, MOJEIMPOBAHUE), HCIIOJIB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUSA IS MPHUHATUSL
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHEHUEM;
-c(hopMUPOBAaHHOCTH yMEHHUI coOOMIO/aTh NpaBWJIa IOJB30BAHUS XMMHUYECKOH MoOCynoll U
nabopaTOpHBIM 000PY/IOBAaHUEM, a TakKKe IpaBuiia OOpaIieHUsi ¢ BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIMSMU 110 BBIITOJHEHUIO J1a00paTOPHBIX XUMHUYECKUX OINBITOB;

- c(hopMHpPOBAaHHOCTH YMEHUN IIJIAHUPOBATh U BBHINOJIHATH XUMUYECKUI 3KCIIEPUMEHT (IIpEBpALICHUS
OPraHMYECKHUX BEUIECTB IPU HArpeBaHUHU, IOJYyYEHUE OTUIEHA M U3YYEHUE €ro CBOMCTB,
KAaueCTBEHHbIE pPEaKIMU OPraHUYECKUX BEIIECTB, JeHAaTypalus OeNKOB NpHU HarpeBaHUM, I[BETHHIE
peakiuu OEJIKOB) B COOTBETCTBUM C MPaBUIAMU TEXHUKU O€30MAaCHOCTH TNpU OOpAaILIeHUU C
BEUIECTBAMH U  JIaDOpaTOpHBIM  OOOpYAOBaHHEM, TMPEACTABIATh PE3YyNbTaTbl XUMHUYECKOIO
SKCIepUMEHTa B (popMe 3amucHu ypaBHEHHI COOTBETCTBYIOIIMX PeaKUUil U (GOPMYINPOBATH BBIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

- c(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XUMUYECKYIO HH(POPMAIIHIO, TTOJIY4aeMYIO
13 pa3HbIX UCTOYHHUKOB (CpecTBa MaccoBor nHpopMaluu, IHTepHET U Apyrux);

-c(hopMUPOBAHHOCTH YMEHHI COOMIOAAaTh MpaBHUia SKOJIOIMYECKH IIeJIeCOO0pa3sHOTO MOBEICHUS B
OBITY U TPYAOBOH JAEATEIBHOCTU B LIEISX COXPAHEHMsI CBOETO 3/I0POBbS U OKpPY)KaroIled MPUPOAHON
Cpelbpl, OCO3HABaTh ONACHOCTb BO3JECHCTBHS Ha >KUBBIE OPraHU3MbI ONPEIEIEHHBIX OPraHMUYECKHUX
BellecTB, MoHMMasi cMbicn mokaszatens [IJIK, mosicHATh Ha mpuMepax cHocoObl YMEHBIICHUS U
MIPEIOTBPALLEHUS UX BPEIHOTO BO3ACUCTBHS Ha OPIraHU3M UYEJIOBEKaA,



- Ui 00y4aromuXxcsi ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBBS: YMEHHUE MPUMEHSITh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUN;

-JI7ISL CIICTIBIX W CTA0OBHUAAIIUX OOYYAIOIIUXCS: YMEHHUE HCIIOJIb30BATh PEelibe(PHO TOYCUHYIO CHCTEMY
o6o3nauenuii JI. bpaitnst nis 3anucu XxumMudeckux (Gpopmyi.

11 KJIACC

IIpeomemmnuwle pe3ynomamul 0cBOeHUS Kypca «O01Iast 1 HeOpraHuuecKasi XUMHsD) OTPaXkKaroT:

- ¢(hOpMUPOBAHHOCTb MPECTABICHUI: O XUMUYECKOM COCTABIIAIOIIEN €CTECTBEHHO-HAYYHON KapTHUHbI
MHUpa, POJIM XUMHH B TO3HAHWUHU SIBJICHUU MPHUPOIBI, B (POPMUPOBAHUHM MBIIUICHUS H KYJIbTYPHI
JMYHOCTH, €€ (PYHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIMMOMN sl peleHHs] MPAKTUYECKUX 3a/1ad U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN Cpe/Ie;

-BJIaJICHUE CHCTEMOM XMMMYECKHX 3HAHHUM, KOTOpas BKJIKOYAcT: OCHOBOIOJATAIOIINE ITOHATHUS
(XMMHUYECKUIl 3JIEMEHT, aTOM, W30TOIl, S-, P-, - AIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYIa,
MOJIb, MOJISIPHBIH 00BEM, BaJIEHTHOCTb, JIEKTPOOTPHULATEIBHOCTb, CTENEHb OKUCIICHHS, XUMHUYECKas
CBs3b (KOBAJEHTHAs, WOHHAs, METAJUIMYECKas, BOAOPOJHAs), KPUCTAIUIMYECKas pPEIIETKA, THIIbI
XUMHMUYECKHX PEAKUUI, pacTBOP, IEKTPOJIUTHI, HEINEKTPOIUTHI, JIEKTPOIUTHYECKAs IUCCOLMALINSA,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOM peakliu, XUMUYECKOE PABHOBECHE);

-TEOPUU M 3aKOHBI (TeOpus HIIEKTPOJIMTUYECKON Jucconuanuu, nepuoauyeckuit 3axon .M.
MeHeneeBa, 3aKOH COXPAaHEHHUS MAcChbl BELIECTB, 3aKOH COXPAHEHUS W IIPEBPAILLCHMS SHEPTUM IIPU
XUMHUYECKUX PpeaKIUsaX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3bIK XUMHM, MHPOBO33PEHYECKUE
3HaHUA, JIeKAIMe B OCHOBE ITIOHUMAHHsA IPUYMHHOCTH M CUCTEMHOCTHM XHUMHYECKHMX SBIICHUH,
(aKTOJOTrMUECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJIYYEHUM M OE30IaCHOM HCIOJIb30BAHUU
BOXHEUIIINX HEOPTAaHUYECKHUX BEIIECTB B OBITY U MPAKTHYECKOW JeSITEIHHOCTH YEJI0BEKA;
-c(hOpMUPOBAHHOCTh YMEHHUN BBIABIATh XapaKTepHbIE IPU3HAKU IOHATUHM, YCTAaHAaBIMBaThb MX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS IIPU ONMCAHUU HEOPTaHUYECKUX BEUIECTB U
UX NpEBPALLEHUM;

-c(hopMHUPOBAHHOCTH YMEHHUI HCIOIB30BATh XUMHYECKYI) CHUMBOJHKY MJISi COCTAaBICHHS (HOPMYI
BEIIECTB M YypaBHEHMH XHUMHYECKUX peakuuil, cuctematudeckyro HomeHknatypy (IUPAC) u
TPUBUAJIbHBIE HA3BaHMS OTAEJIbHBIX HEOPraHMYECKUX BelecTB (YyrapHbIil ra3, YIJIEKHCIBIM Tas,
aMMUaK, raii€Hasi U3BECTh, HEral€Has U3BeCTb, IUThEBAs COJA, IUPUT U APYyTHUE);
-cOPMHUPOBAHHOCTh YMEHUN ONPENENATh BAJEHTHOCTh W CTENEHb OKHUCIIEHHS XUMHYECKHX
9JIEMEHTOB B COEIMHEHHSIX Pa3IUYHOTO COCTaBa, BHUJ XUMHUYECKOW CBs3M (KOBaJEHTHas, MOHHaf,
METaJlJIN4YecKasi, BOJOPOJHAsA) B COEIMHEHUSX, TUIl KPUCTAIIMYECKOM pEIETKH KOHKPETHOIO
BeIleCTBa (aTOMHasl, MOJIEKYJIIpHasi, HOHHAs!, METaJNIN4YecKasi), XapakTep Cpellbl B BOAHBIX pacTBOPAxX
HEOPraHWYECKUX COCANHEHUI;

-c(hopMUPOBAHHOCTh YMEHHUIH YCTAHABIMBATH NPUHAUIEKHOCTh HEOPTaHUYECKHUX BEIIECTB IO HX
COCTaBY K ONPEIEIEHHOMY KJIacCy/TpyIe COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl U HEMETAILJIbI,
OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE THIAPOKCHIbI, COJIH);

-c)OPMHPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH mepuoaudeckoro 3akoHa .M. MenneneeBa u
JI€MOHCTPHPOBATD €r0 CUCTEMATU3UPYIOILYIO, 00BACHUTEIbHYIO H TPOrHOCTUYECKYIO (DYHKIINU;
-cOPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaThb JJIEKTPOHHOE CTPOEHHUE aTOMOB XUMHYECKHX
aneMeHToB 1—4 mepuonos Ilepuomuueckoil cucremsl xumudeckux snemeHToB [I.M1. MeHnneneesa,
UCIIONIB3YS TOHSTHS «S-, P-, O-3JIEKTPOHHBIE OpOHMTANIN», «IHEPreTHUECKHE YPOBHH», OOBSICHSATH
3aKOHOMEPHOCTU W3MEHEHHS CBOWCTB XUMUYECKHUX DJIEMEHTOB M HUX COCJUHEHUN 10 IEpUOJaM U
rpynmnaM [lepuonnueckoi cucreMsl XuMu4eckux 3yieMeHToB [[.1. Menneneesa;

-c(hopMUPOBAHHOCTh YMEHHMH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOHCTBA
HEOPraHWYECKHNX BEIIECTB PA3JMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE N€HETUYECKON CBA3U
MEXJy HEOPraHMYECKMMH BEIIECTBAMU C I[IOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peakuuii;

-c(hopMUPOBAHHOCTh YMEHMS KIAaCCHU(DUIUPOBATh XMMHMUYECKHE PEAKIMU MO PA3JIMYHBIM IMPH3HAKAM
(uuciy M cOCTaBy pearvpyrollux BeIIeCTB, TEIJIOBOMY 3(QQEeKTy peakluu, U3MEHEHHUIO CTeleHen
OKHCJICHHS 3JIEMEHTOB, 00PaTUMOCTH PEaKLUH, YYACTHIO KaTalIu3aTropa);



-c(hopMUPOBAHHOCTH YMEHUH COCTaBJIATH YPaBHEHUS PEAKIU pa3IUYHbIX THUIIOB, IIOJHbBIE |
COKpalIEHHBIC YPaBHEHHS PEakIMii HOHHOTO OOMEHa, yYUTHIBAsl YCIOBHUS, IPU KOTOPBIX 3TH PEaKInu
UAYT O KOHIIA;

-c(hOPMHPOBAHHOCTh YMEHHUH MPOBOJMUTH PEAKLIUH, IOATBEPXKIAIOIINE KAaueCTBEHHBI COCTaB
Pa3UYHBIX HEOPTaHWYECKHX BEIIECTB, PACIO3HABATH OMBITHBIM MYTEM HOHBI, MPHUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

-c(hopMHUPOBAHHOCTH YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX pPEaKIUil
MIOCPEACTBOM COCTaBJICHUS JIEKTPOHHOTO OajaHca STUX PEeaKLuii;

-c(hopMUPOBAHHOCTH YMEHHI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakIuy OT pa3IHuHbIX
(hakTOpOB;

-XapakTep CMEIICHUsI XMMUYECKOTO PABHOBECHSI B 3aBUCHMOCTH OT BHEIIIHETO BO3ACHCTBHS (IPUHLIUT
Jle llaTenne);,

-c(hopMUPOBAHHOCTH YMEHHUH XapaKTEpPH30BaTh XUMHUYECKHE IMPOIECCH, JIeKAIlUe B OCHOBE
NPOMBIIUICHHOTO ~ TIOJYYEHHS CEPHOW KHUCIOTHl, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
NpeACTaBIeHU 00 OOIMX Hay4yHBIX NPUHIMIAX M SKOJOTMYECKHX MpoOJeMax XHMHUYECKOTrO
IPOM3BO/ICTBA;

-c(hopMHUPOBAaHHOCTH YMEHUI MPOBOJUTH BBHIYMCICHUS C UCIIOIB30BAHUEM TOHSATHS «MAccoBasi OIS
BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHUI Ta30B MPH XMMUYECKUX PEAKIHIX, MAacChl BEUIECTBA
wim o0béMa Tra3oB IO HW3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIM O0BEMY OIHOTO W3
y4acTBYIOUIMX B PEaKLUUH BEIIECTB, TEIUIOBOrO 3((dekTa peakuuy Ha OCHOBE 3aKOHOB COXPaHEHUS
MAacchl BEIIECTB, IPEBPAILICHHS U COXPAaHEHUS YHEPTUH;

- cOpPMUPOBAHHOCTh YMEHHWH COOJIIOAATh TpaBWIa TNOJB30BAaHMUS XUMHYECKOH TMOCYIOH W
na0opaTOpHBEIM 000pYIOBaHHEM, a TAaK)Ke NpaBWiIa OOPAIICHHs C BEHIECTBAMH B COOTBETCTBHUHU C
MHCTPYKIHMSMHU T10 BHITIOJHEHUIO JTa0OPaTOPHBIX XUMHUECKHX OIBITOB;

-c(hopMHUPOBAaHHOCTH YMEHUI IUIAHUPOBATH M BBIOIHATH XUMHUYECKUN IKCHEPUMEHT (pas3liosKeHHe
NEepOKCHAa BOJOpPOJA B NPUCYTCTBHHM KaTaln3aTopa, OINpPEIEJICHUE CPEeIbl PacTBOPOB BEIIECTB C
MOMOIIIBI0 YHUBEPCATBHOTO WHAMKATOPA, BIUSHHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOMN
peakIMM, peakiuy HOHHOrO OOMEeHa, KaueCTBEHHbIE PEaKLUUU Ha cyiabdaT-, KapOoHAT- M XJIOPH]I-
AaHWOHBI, Ha KATHOH aMMOHHs, DPEUICHHWE JKCIEPUMEHTANBHBIX 3a7ad 1Mo TeMaM «MeTamisl»y |
«Hewmeramel») B COOTBETCTBUU € MPaBUJIAMHM TEXHUKH 0€30IaCHOCTHU MPH OOpAIIEHUH C BEIIeCTBAMU
1 J1abOpaTOpHBIM 00OPYIOBaHUEM, MPEICTABIATH PE3yIbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (hopme
3allUCH YPAaBHEHUI COOTBETCTBYIOUIMX peakUuii U (OPMYIHpOBaTh BBIBOABI Ha OCHOBE ATHX
pe3yIbTaTOB;

- cOPMHMPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XUMUYECKYIO HH(POPMAIIHIO, TTOJIy4aeMYyIO
13 Pa3HBIX UCTOYHUKOB (CPECTBA MACCOBOM KOMMYHUKAINK, IHTEpHET U IpyTHX);

- c(OpMHPOBAHHOCTh YMEHUH COOJIOAATH MpaBHUJIa HKOJOTHUECKH L€1ecO00pa3HOro MOBEACHUS B
OBITY ¥ TPYAOBOH JEATETHHOCTH B LEJISIX COXPAHEHHS CBOETO 3[I0POBBS U OKpPYXKAIOIMIEH MPUPOIHOM
Cpezbl, OCO3HABATh OMACHOCTh BO3/AEHUCTBHS HA KUBbIE OPraHU3MBbl ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokazarens 11K, mosicHAT, Ha mpuMepax crnocoObl YMEHBIICHHS M MPEIOTBPAIICHHS HX
BPEJIHOTO BO3CUCTBUS Ha OPraHU3M UEJIOBEKa;

- st 0OYyYaIOUIMXCSl ¢ OTPAaHMYSHHBIMH BO3MOXXHOCTSIMH 37I0POBBSI: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB M XMMHUYECKHX SBJIECHUH; Ul CJIENbIX |
CJIa0OBUAAIIUX O0yYaIOUINXCA: YMEHUE UCTOIb30BaTh pelbe()HO TOUEUHYIO cucTeMy 0003HaueHui JI.
Bpaiins nis 3anucu XuMudeckux Gopmy.

TEMATHYECKOE INTAHUPOBAHUE

10 xnacc
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duxkaropy
I'nA

TeopeaneCRne OCHOBBI opra}mqecxoﬁ XUMHUHU

11

CdopmMupoBaHHOCTH MpECTaBICHUI 0
XUMHUYECKOH COCTaBJISFOIICH
€CTECTBEHHOHAy4YHOW KapTUHBI MHpa, pOJIH
XUMHUHU B IIO3HAHUH HBHCHI/Iﬁ HpPIpOIILI, B
(GOopMHpPOBaHMM  MBIIJICHUS M KYJIBTYpHI
JUYHOCTH, €€ (PyHKUHMOHAJIBbHON IrpaMOTHOCTH,
HEOOXOIUMOW JJil pelIeHUus MPAKTUYECKUX
3aJad U JKOJIOTHYECKM  OOOCHOBAaHHOI'O
OTHOILEHHUS K CBOEMY 3J0POBBIO U IPUPOJAHOU
cpene

MII 1.2.6

I'MA 11

1.2

Brmagenme cuctemMoil XHUMHYCCKHMX 3HAHHIA,
KOTOpas ~ BKJIIOYAET:  OCHOBOIIOJIATAOIIHE
TOHSATHS (Mouekyina, BAJICHTHOCTD,
AIIEKTPOOTPHUIATEIIEHOCTh, CTENIEHh OKUCIICHUS,
XUMHYeCKast CBSI3b, MOJIb, MOJIApHAs Macca,
MOJISIPHBIA ~ 00BEM,  YIIIEPOAHBIA  CKEleT,
(byHKIMOHATBHAS TPYIINA, PaTuKal, U30MEPHs,
U30MEpBl, TOMOJIOTUYECKHHA psill, TOMOJIOTH,
YTIIEBOAOPOBI, KHCIOPOI- U a30TCOEpIKAIINE
COEIMHEHUS, OMOJIOTHYECKU aKTUBHbBIE
BeIIecTBa (yIJeBOAbl, JKUPbI, OEIKN), MOHOMED,
HOJIMMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COETUHEHUS); TEOPUU U
3aKOHBI  (TEOpPHsI ~XHUMHYECKOTO  CTPOEHUS
opranndeckux BemecTtB A.M. Byrtieposa),
3aKOHOMEPHOCTH,  CHUMBOJHMYECKUH  S3BIK
XUMHH,  (PAKTONOTMYECKHE  CBEIEHHS O
CBOMCTBaX, COCTaBe, MOJYYEHUN U Oe30MacCHOM
UCTOJIb30BaHUN BAKHEHIINX HEOPTaHUYECKUX
U OpraHMYeCKHMX BEIIECTB B OBITY H
NPaKTUIECKOH IEeATETFHOCTH YeJIOBEeKa

MII 1.2.3

IMA 1.1, 1.2,
2.2

13

CdopmMupoBaHHOCTH YMEHHIA BBISIBIISITH
XapaKTepHbIE MIPU3HAKH MOHSITHIA,
YCTaHABIMBATh X B3aUMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIIME TMOHATUS TMPU OINUCAHUU
COCTaBa, CTPOEHUS u MIpeBpaIeHU I
OpTraHUYECKUX COETMHEHUM

MII 1.2.3

I'MA 2.1,2.2




14

c(OPMHPOBAHHOCTh YMEHHMH  HCIIOJIb30BATh
XUMUYECKYI0 CHUMBOJIMKY JUIs COCTaBIICHUs
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIEHHON) bopmyn OpPraHUYECKHUX
BEILECTB U YPAaBHCHUN XUMHUYECKUX PEaKLIMM,
U3TrOTaBIUBATh MOJIENH MOJIEKYI
OPraHWYECKUX BEUIECTB I MJUIFOCTPALMM HX
XUMUYECKOTO U

IMPOCTPAHCTBCHHOI'O CTPOCHUA

MII 1.2.3

INA 11

1.5

CdopMUpOBaHHOCTh YMEHHI YCTaHABIMNBATH
NPUHAISKHOCTh H3YYECHHBIX OPTaHUYECKUX
BEIICCTB [0 HX COCTaBy W CTPOCHHIO K
OIpeNeIEHHOMY KJIACCY/TPYIEe COEAUHEHUH
(YraeBoOpOIbI, KHCIOPO M a30TCOACPIKAIINe
COCIMHECHUS, BBICOKOMOJICKYJISIPHBIE
COCJMHCHUS), JlaBaTh WM Ha3BaHUS 110
cucrematrueckoit Homenknatype (IUPAC)

MIT 1.1.1

MA 42,43

1.5

ChopMupoBaHHOCTH YMEHHSI ONPEACTISATH BHIBI
XUMHUYECKON CBA3M B OpraHUYECKUX
COEIMHEHUX (OIMHAPHBIE U KPAaTHBIE)

MII 1.2.3

IMA 3.2

1.6

ChopMUpOBaHHOCTH ~ YMEHHUS  IPUMCHSTH:
IMMOJIOKCHHA TCOPHUU CTPOCHUA OPraHUYCCKUX
BemectB A.M. bytnepoBa ans oObsicHEHUA
3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa
U CTPOCHHS; 3aKOH COXpPAaHEHUS MaccChl
BEIIECTB

MII 1.2.3

IMA 3.2

er’IeBOIIOI)O)lbI. Kncnopoucoz[epmaume H a30TCoAcCpKalue OpraHu4vecKue
COCIMHCHMUA. BI)ICOKOMO.]'IeKyJ'IﬂprIe COCIMHECHUA

2.1

CdopMupoBaHHOCTH ~ YMEHHH  MPUBOAHTH
TPUBUAIbHBIE Ha3BaHUS OTJIETbHBIX
OpPTaHMYECKUX BEIIEeCTB (IPTUJIEH, MPOIUJICH,
alleTUIICH, STWJICHTJIMKOIb, TIUIEPUH, (PEeHo,
dbopManbaerua, aneTanbJIeruji, MypaBbUHAs
KHCIIOTa, YKCYCHasi KHCJIOTa, OJICMHOBas
KHCIIOTa, CTE€apUHOBAasi KHCIOTa, [JIIOKO3a,
bpykTo3a, KpaxmMal, HeJIi0103a, TIHIIMH)

MII 1.2.3

I'MA 3.1,3.2

2.2

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh
COCTaB, CTpOCHUE, (pU3NUECKHe M XUMHYECKHE
CBOMCTBA THIHYHBIX MpeICTaBUTENeH
pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECCTB
(MeraH, 3TaH, JITHJIEH, MPOMWIEH, AalleTUJICH,
Oyraauen-1,3, wMerunOyramuen-1,3, OeH3on,
METaHOJ, 3TaHOJ, ATHJIEHTIUKONb, TIHUICPUH,
deHon, areranpaeru], MypaBbiuHas U YKCYCHast
KHUCTIOTHI, TJIIOKO3a, Kpaxmaj, I[eJUII0J03a,
AMUHOYKCYCHAsI KUCJIOTA)

MII1.2.4

I'MA 8.1




2.3

CdopMupoBaHHOCTh YMEHUSI WIUTIOCTPUPOBATH
TEHETUYECKYI0 CBSI3b  MEXIY THUIHMYHBIMU
MPEJICTaBUTEIAMU pa3IMYHBIX KJIaCCOB
OpraHUYECKUX BEIIECTB ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHUMHUYECKUX pEaKuui ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYIT

MII 1.2.6

I'MA 8.2, 13

2.4

CdopMUpOBaHHOCTH YMEHUS XapaKTEPHU30BAThH
WUCTOYHUKU YTIIEBOJAOPOIHOTO CHIpbS (HE(TH,
OPUPOJHBIM  Ta3, Yrojb), CHOCOOBI  HX
nepepadoOTKU W TPAKTUYECKOE IMPHUMEHEHHE
NPOJYKTOB NIEpepadOTKU

MII 1.2.6

IMA 1.4

XuMHuA ¥ KU3Hb. Pacuérnl

3.1

CdopMHupOBaHHOCTH YMEHHI BJIAJICTh
CUCTEeMOM 3HaHM 00 OCHOBHBIX METOJaX
HAyYHOTO TO3HAHUS, UCIOJIb3YEMbIX B XHMHUU
OpU UW3YYEHHUH BEIIECTB U  XHUMHUYECKHUX
SIBJICHHI (HabmroieHue, HU3MEpCHHE,
SKCIIEPUMEHT, MOJEIMPOBAHUE), UCIIOIb30BaATh
CUCTEMHBIC XUMUYCCKHUC 3HAHUS ISl TPHHSITHS
pemieHnii B KOHKPETHBIX  JKU3HEHHBIX
CUTYaIlUsX, CBS3aHHBIX C BENICCTBAMH U WX
IPUMCHECHUEM

MII 1.2.3

IMA 11

3.2

CdopmMupoBaHHOCTH ~ yMEHUN  COOIIOAATH
IpaBuJia MOJIH30BAHUS XUMUYECKON MOCYI0N 1
1abopaTopHBIM  O0OpyAOBaHMEM, a TaKXKe
mpaBuiia oOpalleHHs C  BelleCTBaMU B
COOTBETCTBUU c WHCTPYKUHUSAMU o
BBIMIOJTHEHUIO ~ JTAOOPAaTOPHBIX ~ XUMHUYECKUX
OTIBITOB

MIT 3.1.1

I'MA 13

3.3

ChopMupoBaHHOCTh YMEHHUH IJIAHUPOBATH U
BBITTOJTHATH XUMHYECKHH AKCIIEPUMEHT
(mpeBpalleHus] OpPraHMYECKHX BEIIECTB MpHU
HarpeBaHuM, MOJyYeHUE ATUJIEHA U W3Yy4EHUE
€ro  CBOHCTB,  KAaueCTBEHHBIE  pEaKIMH
OpraHMYECKUX BEUIECTB, JIEHATypalus OeIKOB
IIpU HArpeBaHMM, LIBETHBIE peakluu OEKOB) B
COOTBETCTBUM  C  MpaBUJIAMM  TEXHHUKH
0€30MacHOCTH MPU OOpAIICHUH C BEIICCTBAMU
u 1a00paTOPHBIM 000pyI0BaHHEM;
NPEJCTaBIsATh  PE3yJabTaTbl  XUMHYECKOIO
JKCIepUMeHTa B (opMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX peakiui u GopMyIupoBaTh
BBIBOJIbI Ha

OCHOBE 3THX PE3YyJIbTaTOB

MIT 1.2.5,
1.2.6

I'MA 13




3.4

ChopMHUpPOBAaHHOCT, ~ YMEHHUH  TPOBOJUTH MII 1.2.7 I'MA 10.1-10.5
BBIYUCIICHHUSI 110 XHMHUYECKUM YpaBHEHHSIM
(Maccel, 00BEMa, KOJIMYECTBA HCXOJIHOTO
BEIIECTBA WJIM TIPOJAYKTa pPEakluu  II0
U3BECTHBIM  Macce, OO0BEMY, KOJIUYECTBY
OJTHOTO M3 MCXOJHBIX BEIICCTB MM MPOIYKTOB
PEaKIIHM)

3.5

ChopMUpOBaHHOCTH  YMEHHUW  KPUTHYECKU MIT 1.3.3 'MA 14
AHATM3UPOBATh XHMHUYECKYI0 HWH(POPMAITHUIO,
MOJIyYaeMyl0 M3  DPa3HbIX  HCTOYHUKOB
(cpenctBa maccoBoi uH(popmaruu, VuTepHer

" Ipyrue)

3.6

CdopmupoBanHocTh  yMeHuid  coOmromats | MIT 3.2.2, 3.3 I'MA 15
IpaBWjia  JKOJIOTUYECKH  II€JIECO00pa3HOro
MIOBEJICHUS B OBITY U TPYJOBOM JCSITEILHOCTH B
HEIIX COXPAaHEHUS] CBOEro  3JI0POBbSl U
OKpYKalolllel MPUPOJHOM Cpeabl, OCO3HABATH
OTMacCHOCTh BO3JICMCTBUS HA JKUBBIE OPTaHU3MBI
ONpeNeNEHHbIX ~ OPraHUYeCKHX  BEIECTB,
noHumasi cMbicn nokasarens [IJIK (mpenensHO
JOIYCTUMON KOHIEHTpPAIlMU), TMOSCHATh Ha
npuMepax CHO0COOBI YMEHbILICHUS u
MPEIOTBPALICHHS UX BPEAHOTIO BO3JCHCTBHUS Ha
OpraHH3M YeJIOBeKa

[Tposepsiembie ameMenThI coaepskanus (10 kmacc)

Kon

HpOBepHeMHﬁ QJICMCHT COACPIKAHUS

Teopernueckre OCHOBBI OPraHUYECKOW XUMHH

11

HpeleeT OpFaHI/I‘IGCKOI\/’I XUMHHU: €€ BOSHUKHOBCHUC, paSBI/ITI/Ie 1 3HAYCHHC B
HOJ'Iy‘-IeHI/II/I HOBBIX BCIIICCTB U MaTepI/IaJ'IOB. Teopm[ CTpOGHI/Iﬂ OpFaHI/I‘ICCKI/IX
coenuaeHnit A.M. BytnepoBa, €e OCHOBHBIE MOJIOKEHHS

1.2

CrpykTypHBIE POPMYIIBI OpraHMYECKHX BemecTB. ['omomorus, nzomepus. XuMuuecKkas
CBSI3b B OPraHUYECKUX COCIMHEHUSX - OIMHAPHBIE U KpaTHbIE cBsA3U. [Ipencrasnenue o
KJIacCU(UKALMU OPraHUYECKUX BEILECTB

1.3

Homenknarypa opraHMueckrux COeMHEHUH (CucTeMaTndeckas) U TpUBUAJIbHbIE
Ha3BaHMs BAKHEHIINX IPEICTABUTENEH KIACCOB OPraHUUECKUX BEIIECTB

YrneBonoposl

2.1

AnkaHsbl: cocTaB U CTPOCHUC, TOMOJIOTUYECKUI pAA. MertaH u 3TaH - HpOCTCﬁIJ.IPIC
MpEaACTaBUTCIIN AJIKAHOB! (I)I/I3I/I‘ICCKI/IC 1 XUMHYECKHE CBOMCTRBA (pCaKI_II/II/I 3aMCIICHHUA
u TOpCHI/ISI), HaxXOXXJACHUC B IPHUPOAC, ITOJTYYCHUEC U IIPUMCHCHHUC

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM psiA. DTUIIEH U MTPOIUJIEH -




MPOCTEHIINE MPEICTABUTENN AIKEHOB: (PH3NYECKIE U XUMHUECKHUE CBOMCTBA (PeaKIuu
TUAPUPOBAHUS, TATIOTCHUPOBAHMS, TUPATALIMH, OKUCICHUS U MOJTUMEPU3ALIAHN ),
MOJIYYCHHUE U PUMEHECHHE

2.3

Ankanuensl: 6yraguen-1,3 u metunoyraauen-1,3: crpoeHue, BaXHEHIINE XUMUYECKUE
cBoiicTBa (peakuus noaumepusannn). IloaydeHre cHHTETHYECKOTO KayuyKa U pe3UHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTMUECKUN Psil. AUIETHUIIEH -
MPOCTEHIINNA TPEICTABUTEINb ATKUHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUYECKHE
CBOICTBa (peakuu TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THIPATallUU, TOPEHU),
MOJIy4YeHUE U PUMEHEHHE

2.5

Apenbl. benzoun: cocras, cTpoeHue, puU3ndyeckre U XMMHYECKHUE CBOICTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), [TOJIy4€HHE U IpUMeHeHue. Tolyom: cocTas,
cTpoeHue, (pu3ndeckre 1 XMMUYECKHUEe CBOMCTBA (PEaKIMK raJlOreHUPOBAHUS U
HUTPOBaHUS), IOJIy4CHUE U pUMeHeHue. TOKCHYHOCTh apeHoB. [ eHeTuueckas CBs3b
MEX]y YIJIEBOAOPOJaMH, IPUHAAISKAIIMMHU K Pa3IMYHBIM KJIaccam

2.6

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. [IpUpOAHBIiA Ta3 U NOMYTHRIC HEPTIHbIE
ra3el. Hedtb u ee nmpoucxoxaenne. CriocoOsl mepepadoTku He(hTH: TIepEeroHKa,
KPEKUHT (TePMUYECKHA, KaTATUTHYECKH ), mupoim3. [IpoaykTe! nepepaboTku HedTH,
UX IPUMEHEHHE B TIPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yTroib ¥ IPOIYKTHI €ro
nepepaboTKu

Kucnoponconep:xaiue opraHn4eckie coeIMHEHNs

3.1

[IpenenbHBIe 0OTHOATOMHBIC CITUPTHI. METaHOJ M 3TaHOI: CTPOeHUE, GPU3UYCCKUE 1
XUMHUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU METaIlJIaMH, TaIOT€HOBOI0POIaMH,
ropeHue), npuMeHeHrne. BoopoaHbie CBsI3U MEX 1y MOJIEKyJIaMu CIUPTOB. [leficTBue
METaHOJIa U 3TAHOJIA Ha OPTraHu3M 4esloBeKa. MHOr0aTOMHbIE CIUPTHI. DTUIIEHTJIUKOIb
U TTIUIEPUH: CTpOeHHe, (PU3NUecKre U XUMUUYECKHE CBOMCTBA (B3aUMOICHCTBHE CO
HIEJIOYHBIMHU METAJIJIAMH, KaYeCTBEHHAs PEaKIisl HA MHOTOATOMHBIE CITUPTHI).
[elictBue Ha opraHusMm 4enoBeka. [[puMeHeHne riinepruHa U dTUIECHTTUKOIS

3.2

@DeHo: CTPOCHHE MONIEKYIIbI, PU3NYECKUE U XUMHUECKHEe CBOICTBa. TOKCHUYHOCTH
denona. [Ipumenenue genomna

3.3

Anpaerupl U KeToHbl. @opManbaeru, aueTalbIeru: CTpoeHue, prusnueckue u
XUMHYECKHE CBOIMCTBA (peaKMy OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHbIE
peaxium), MoJiyueHue 1 NIpuMeHeHHe

3.4

O1HOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCyCHAs
KHCJIOTBI: CTpOSHUE, (U3NUECKUE M XUMUUECKHE CBOMCTBA (CBOMCTBA, OOIITHE IS
KJIacca KUCIIOT, peaKIus dTepupUKAIINH ), TOTydeHUe U TpuMeHeHue. CTeapruHoBas U
OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTEIN BBICIITMX KapOOHOBBIX KHCIIOT. Mbla Kak
COJI BBICIITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE

3.5

CrnoxHuble 3(hupbl KaKk TPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX
a¢upos. Kupsl. ['maponus xupos. [IpumeHenune xupoB. bruonornyeckas posb )KUPOB

3.6

YraeBodsl: COCTasB, KHaCCI/I(I)I/IKaI_II/I}I YrJI€eBOJA0B (MOHO-, - U HOJ'II/ICEIXQ.pI/I,I[BI).




['mroko3a - mpocTeHIrii MOHOCAXapH/I: 0COOEHHOCTH CTPOCHHS MOJICKYJIBI,
bu3nUecKkre ¥ XMMHYECKHE CBOMCTBA (B3auMoaeicTBre ¢ ruapokcuaom meau (1),
OKHCIICHHE aMMHAa4YHBIM pacTBOPOM oKkcuaa cepedpa (1), BoccraHoBIeHHE, OpOKEHHE
TJIIOKO3bI), HAXOXKACHUE B IIPUPO/IE, IPUMEHEHHE, Ononorudeckas posib. dorocunres.
®pykTo3a Kak n30Mep MI0K03bl. Kpaxmail u 1einirono3a Kak IpupogHbIe IOJIUMEDSI.
CrpoeHune kpaxmaia 1 LeUIt0103bl. PU3NYECKUEe U XUMUYECKHE CBOMCTBA KpaxMaia
(rupoan3, KauecTBEHHas peakiysl ¢ HOJ0M)

A3oTcozeprkale OpraHn4eckue CoeAMHEHNS

4.1

AMMHOKHCIIOTHI KaK aM(bOTepHBIC OpraHn4€CKUC COCAUHCHUA. du3nueckue u
XUMHYECKHE CBOMCTBAa aMUHOKHCIIOT (Ha IIpuUMEPE FJ'II/II_II/IHa). buonorngeckoe
3HAYCHHUEC aMUHOKHUCIIOT. HeHTI/I,I[BI

4.2

benku xak IMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCAUHCHH. HepBI/I‘{HaH, BTOpHUYHAA U
TPETUYHAA CTPYKTYpa 0enkoB. XUMHYECKHE CBOMCTBA OEJIKOB: IruapoJins,
ACHaTypanusl, KaY€CTBCHHBIC PCAKIIUUN Ha Oenku

BbICOKOMONIEKYIISIPHBIE COCIMHEHUS

5.1

OCHOBHBIE TTIOHATHS XUMHUHU BBICOKOMOIJICKYJIIPHBIX COGHHHGHHﬁZ MOHOMCD, ITOJIUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHD ITOJIMMEpU3aAlUN, CPCAHAA MOJICKYJISIpHAA Macca.
OCHOBHBIC MCTOAbI CUHTC3a BBICOKOMOJICKYIIAPHBIX COGI[I/IHGHI/If/'I - [IoJIMMCpUu3alusa 1
MNOJIMKOHACHCAIIUA

5.2

SKCHepI/IMeHTaHBHLIC MCTOAbI U3YUCHUS BCUICCTB U UX npeBpameHHﬁ: O3HAaKOMJICHUC
C O6p8.3].IaMI/I MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAy4YKOB.
HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pC3UHbI

IIpoBepsiembie TPeOOBAHUS K pPe3yJIbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBarte/ibHOI nporpammel (11 kiaace)

Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI Meranpeamer Kon

nposepsieM O0CBOCHHH OCHOBHOM 00pa3oBaTeI1bHOMI HBIA NpeAMEeTHOr 0

oro

NPOrpaMMbl CPeTHEro 001IIero 00pa3oBaHusl pe3yJabTar TpeGoBaHus

pesyabTaTa 110 KOJIHU-

¢puxaropy
I'nA

Teoperuvyeckue OCHOBbI XUMHMHU

11

Bnagenne cuctemMoM — XUMHYECKHX  3HAHUH, MIT1.2.3 TUA 1.1, 1.2.
KOTOpasi BKJIIOYAET: OCHOBOMOJIATalOLIUe MMOHATHS
(XMMUYECKUI ~ DJIEMEHT, aTOM, OJEKTPOHHAas
o0oJiouka aToma, S-, p-, d-3JIeKTpOHHBIC OpOUTAIIH
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATENHFHOCTh, CTETIEHh OKHUCIICHHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIPHAs Macca,
MOJIIDHBIA 00BEM, KpHUCTAJUIMYECKas peléTKa,
TUTIBl  XUMHYECKUX peaknuil (OKUCIUTEIbHO-




BOCCTAHOBHUTEIBHBIC, DK30- M JHIOTCPMHUUYECKHUE,
peakIuu HOHHOTO obMeHa), pacTtBop,
3JICKTPOJIUTHI, HEJICKTPOJIUTHI,
AJICKTPOJINTUYECKAS] JTUCCOIUAIINS, OKHUCIUTEb,
BOCCTAaHOBHUTENb, CKOPOCTh XUMUUYECKOW PEAKIINH,
XHMHUYECKOE PaBHOBECHE); TEOPHH W 3aKOHBI
(Teopust  SIEKTPOJIMTHYECKOW  JIMCCOLMAIIMH,
nepuoanueckuii 3akon /.M. MenneneeBa, 3akoH
COXpaHEeHUs MAaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUN S3BIK XUMHH, (HaKTOJIOTUUECKHE
CBEJICHUA O CBOWCTBAaX, COCTaBe, MOJYYCHUH HU
0Oe301macHOM HCIIOJIb30BaHUU Ba)KHEHIITHX
HEOPTaHUYECKUX BEIIIECTB B OBITY 51
MPAKTUYECKOH JEITeTLHOCTH YeTI0BEeKa

1.2

CdopmMupoBaHHOCTH YMEHHH BBISIBJISITD
XapakTepHble  MPU3HAKM U B3aUMOCBS3b
W3YYEHHBIX MOHSTHI, IPUMEHATH
COOTBETCTBYIOILIME TMOHATUS TPU  OMHCAHUU
CTPOCHHS M CBOWCTB HEOPraHMUYECKUX BEIIECTB U
UX  TpPEBpallCHU; BBIABIATH  B3aUMOCBS3b
XUMUYECKUX  3HAaHUM C  TOHATHSAMH |
MIPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX
MPEAMETOB

MIT 1.1.1

IMA2.1,2.2

1.3

BnageHue OCHOBHBIMH METOJAAMU  HAYYHOTO
MIO3HAHUS BCIHICCTB W XUMHYECKHUX SBIICHHI
(HabmroieHue, U3MEpEHue, JKCIEPUMEHT,
MOJIETTUPOBAHUE)

MII 1.2.3

IMA 11

1.4

CdopMHupoBaHHOCTH yMEHUH OTIPENIETISATh
BaJICHTHOCTh M CTEIICHb OKHCJICHHUS XUMHUYECCKHIX
DIIEMEHTOB B COEAMHEHUSAX PA3IMYHOIO COCTaBa,
BUJI XMMHYECKON CBS3M (KOBAJIGHTHAsl, MOHHAS,
METaJlJIN4ecKasi, BOJOPOJHAs) B COCIUHEHUSX,
TUTN KPUCTAUTUYECKOW PpEMIETKH KOHKPETHOTO
BellecTBa (aToMHasi, MOJEKyIspHas, HWOHHas,
MeTajuInuecKasi)

MIT 1.1.1

IMA 1.4

1.5

CdopMHUpOBaHHOCTH YMEHHI ONPENCIISITh
XapakTep  cpeasl B BOJHBIX  pacTBOpax
HEOPraHWYECKUX COCAMHEHUI

MIT 1.1.2

'A 12

1.6

CdopmMupoBaHHOCTh YMEHUS KilacCU(UIUPOBATH
XUMHUYECKHE peaklUu MO Pa3InYHbIM MPU3HAKaM
(uucily M CcOCTaBy pearupyrolux BeIIecTB,
TEIUIOBOMY  3(QQEeKTy peakiud, H3MEHEHUIO
CTENEeHEeW OKMCIEHHUS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKINK, YIaCTHIO KaTalu3aTopa)

MII 1.1.1

I'MA 4.3




1.7

CdopMHupOBaHHOCTH YMEHHI COCTaBJIATh
YpaBHEHHUS pEaKuil pa3InYHbIX TUIIOB, MOJHBIE U
COKpaIlEHHBbIE YpaBHEHHUS peaKkuil HOHHOIO
oOMeHa, y4YUTBIBas YCJIOBUSA, MPH KOTOPBIX 3TU
peaxkuu UAyT 10 KOHIIA

MIT 1.1.2

TMA 7.2

1.8

CdopmMupoBaHHOCTH yMEHUM MPOBOJUTH
peakuuy, TOATBEPXKIAIOIIME  KAaYeCTBEHHBIN
COCTaB pPa3JUYHBbIX HEOPraHUYECKUX BEIECTB,
pacro3HaBaTh ONBITHBIM nyTémM HOHBI,
INPUCYTCTBYIOIIME B BOJAHBIX  pacTBOpax
HEOPraHWYECKUX BEILECTB

MII 1.2.2,
1.2.4

I'MA 13

1.9

CdopmupoBanHOCTh yMEHUHI pacKkpbIBaTh
CYIIHOCTDb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peakui IIOCPECTBOM COCTaBIICHUS
AIIEKTPOHHOTO OanaHca TUX PeaKkIuit

MII1.1.2

TMA 7.1

1.10

CdopmMupoBaHHOCTH YMEHHH OOBSCHATH
3aBHCHUMOCTh CKOPOCTH XUMHYECKOW peakluu OT
pa3InyYHbIX (aKTOPOB

MIT 1.2.5

I'MA 1.3

1.11

CdopmMupoBaHHOCTH YMEHHH OOBSICHATH
XapakTep CMEIIECHUSI XUMUYECKOTO PaBHOBECHUS B
3aBUCUMOCTH  OT  BHEIIHETO  BO3JCHCTBUS
(mpunnun Jle [arense)

MII 1.2.5

I'MA 1.3

O0uas 1 HeopraHu4veckKast XuMusi

2.1

CdopMUpOBaHHOCTh YMEHUI PACKPHIBATH CMBICI
nepuoanyeckoro 3akoHa J[.M. Mengaeneera u
JIEMOHCTPUPOBATh €r0  CUCTEMATU3UPYIOLIYIO,
OO0BSCHUTENIBHYIO M IPOTHOCTUYECKYIO (DYHKIIUU

MIT 1.1.1

A 4.2

2.2

CdopMHUpOBAaHHOCTh YMEHHI XapaKTepu30BaTh
ANEKTPOHHOE CTPOEHUE AaTOMOB XHMHMUYECKHUX
sanemeHToB 14 mepuonoB Ilepmoanueckoii
CHCTEMBI XHUMHYSCKHX 9JIEMEHTOB J.N.
MeneneeBa, HCHONB3ys TMOHSATHS «S-, P-, d-
DIIEKTPOHHBIE ~ OpOUTANM»,  «IHEPreTHYeCKue
YPOBHU», O0OBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB  XMMHMYECKMX  DJIEMEHTOB M  UX
COeIMHEHUH 1O  mepuojaM W Ipynmnam
ITepuoanueckoit CHUCTEMBI XUMUYECKUX
anemenToB .. MenaeneeBa

MII 1.2.2,
1.2.4

I'MA S

2.3

CdopMHUpPOBAaHHOCTh YMEHHH XapaKTepu30BaTh
(ormmchIBaTh)  OOIMME XUMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3IHYHBIX KIIACCOB,
MOJATBEPXKJIATh CYIIECTBOBAHHE T'E€HETHYECKOU
CBSI3M MEXJy HEOPTraHMYEeCKHMMH BEIIeCTBAMHU C
TTOMOIIIBIO ypaBHEHUI COOTBETCTBYIOIIUX
XUMHUYECKHUX PEeaKITHid

MII 1.2.2,
1.2.4

I'MA 8.2




2.4

ChopMHUpOBAaHHOCT,  YMEHUH  yCTaHABJIMBATh
NPUHAISKHOCTh HEOPTaHMYECKHX BEIIECTB I10
UX COCTaBy K ONpPEICIEHHOMY KIaccy/Tpyrine
COCJMHEHUH (TMPOCThIC BEIIECTBA — METALIBI U
HEMETAJUTbl, OKCHIbl, OCHOBaHUS, KHCIOTBI,
aMmdoTepHbIC TUAPOKCHIBI, COJIH)

MIT 1.3.1

IMA 4.1

2.5

ChopMUpOBaHHOCTH ~ YMEHUH  HCIIOJIB30BaTh
XUMHUYECKYI0 CHUMBOJIUKY JJII  COCTABJICHUS
dbopMysl BEIIECTB M YypPaBHEHUN XUMHYECKHX
peaKimii, CHCTEMAaTUYECKYl0  HOMEHKIATYPY
(IUPAC) u TpuBHanbHbIE Ha3BaHUSA OTICIbHBIX
HEOPraHMYECKUX  BEIIeCTB  (yrapHblid  Ta3,
VIJIGKHCTIBIA  Ta3, aMMHaK, raméHas W3BeCTb,
HeramiéHasi W3BECTh, NHUTbEBas COJa, HMUPUT U

Apyrue)

MII 1.2.2,
1.2.3

I'MA 3.1,4.3

2.6

ChopMupoBaHHOCT YMEHHH XapaKTepHU30BaTh
(onuceiBaTh) 0OIIME XMMHMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
NOJATBEPXKJIATh CYLIECTBOBAHHE TI'E€HETHYECKON
CBSI3U MEXJY HEOPraHMYEeCKUMH BEILECTBAMU C
HOMOILBIO ypaBHEHUH COOTBETCTBYIOLINX
XUMHUYECKHUX PeaKIuil

MII 1.2.2,
1.2.5

I'MAS, 6,8.2

2.7

ChopMupoBaHHOCT YMEHHH IJIAHUPOBATH U
BBITOJIHATh XUMHUYECKUN 9KCIIEPUMEHT
(paznoxxeHue nepoKkcuIa BOZOpOJA B
IPUCYTCTBUM KaTalau3aTopa, ONpe/lelIeHUE Cpeabl
PacTBOPOB BEUIECTB C MOMOUIBIO YHUBEPCATIHLHOTO
MHAMKATOpa, BIUSHUE Pa3IMYHbIX (PAKTOPOB Ha
CKOPOCTh ~ XMMHUYECKOW  peaklMH, peakluu
MOHHOrO OOMEHa, KauyeCTBEHHbIE pEaKLHUUu Ha
cyibdar-, KapOOHaT- M XJOPHUI-aHUOHBI, Ha
KAaTHUOH aMMOHHS, PEIICHNUE dKCIIEPUMEHTAIBHBIX
3a1a4d no temaM «Metame» U «HemeTamnby) B
COOTBETCTBUU c IIpaBWJIaMU TEXHUKHU
0€30MacCHOCTH MpU OOpAIlleHUHU C BEIIeCTBAMHU U
71a00paTOpHBIM  000pPYIOBAaHUEM; MPEICTABIATDH
pe3yiapTaThl XMMHUYECKOTO OJKCIIEpUMEHTA B
dopme 3ammMcu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 (OpMYIHPOBATH BHIBOJBI Ha OCHOBE
3TUX PE3YJIbTaTOB

MII 1.2.6

I'MA 13

2.8

CdopmupoBaHHOCTH YMEHUI COOIONATH MTPaBUIIa
MOJIb30BaHUS XUMHUYECKON oCyJ101 u
7abopaTopHBIM  O0OpyIOBaHUEM, a  TaKke
mpaBuiia  oOpallleHHs C  BelIeCTBaMU B
COOTBETCTBUU C MHCTPYKLHSMU IO BBINOTHEHUIO
71a060PaTOPHBIX XUMHUECKHUX OIBITOB

MII 1.2.5

I'MA 13




2.9

ChopMHUpPOBAaHHOCT, YMEHUW XapaKTEepU30BaTh MII 1.2.6
XUMHYECKHE TMPOIIECChl, JIekKAaIlUue B OCHOBE
MPOMBIIUICHHOTO TOJYYE€HUSI CEPHOM KHUCIIOTHI,
aMMHaKa, a  TaKxe c(hOpMUPOBAHHOCTh
IpeJCTaBiIeHU 00 OOIIMX HAyYHBIX MPUHIUIAX
U OKOJOTMYECKMX MpobiieMax XUMHYECKOIrO
MIPOU3BOJICTBA

I'MA 1.5

XuMHuA ¥ KU3Hb. Pacuérnl

3.1

CdopmMupoBaHHOCTH MPEICTABICHUN 0 MII 1.2.6
XAMHYECKON COCTaBJISIFOLIEN
€CTECTBEHHOHAY4YHOM KapTUHBI MHpa, pPOJIHU
XMMUUA B TIO3HAHUU SIBJICHUN TMPUPOIBI, B
GOpMUPOBAHUM  MBIIUICHUS U KYJIBTYPHI
TUYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOAMMOM ISl pelIeHUsI IPAKTUICCKUX 3a7a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0pPOBBIO M IPUPOJTHOMN Cpejie

A 22,12

3.2

CdopmMupoBaHHOCTH YMEHHUM KPUTUYECKHU MIT 1.3.3
AHAIM3UPOBATh  XUMUYCCKYIO  HH(OPMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (CpEACTBa
MaccoBOM KOMMYyHUKaluu, IHTepHET u Apyrue)

I'MA 14

3.3

CdopmupoBanHOCTh yMeHHI cobmonaTh npaBuna| MII 1.2.6
JKOJIOTHYECKH 11e71eco00pa3HOro MOBEACHHS

I'MA 15

B OBITY M TpPYIAOBOM [EATENbHOCTU B LEISIX
COXPAaHEHHsS CBOETO 3J0POBbSI M OKPYKAIOIIEU
IIPUPOTHON Cpebl

3.4

Oco3HaBaTh ONAaCHOCTb BO3JEWUCTBUS Ha JKHUBBIC MII 1.3.3
OpraHU3Mbl ONpPEJEIEHHBIX BELECTB, MOHHUMAs
cmbici nokaszarens [IJIK, noscHaTe Ha npumepax
CIoCcOObl YMEHBIIEHHUSI U TpPEeAOTBpallleHus HX
BPEIHOTO BO3JCHCTBHSI HA OPTaHU3M YEJIOBEKA

I'MA 15

3.5

CdopmMupoBaHHOCTH YMEHHUI MIPOBOJUTH MII 1.2.7
BBIUMCICHHUS] C  HCIOJb30BAHUEM  TOHATHUSA
«MaccoBasi JONsL  BEIIECTBA B PacTBOPE,
O0OBEMHBIX OTHOIICHHWH Ta30B MPU XUMHUYECKHX
peaKIusixX, Macchl BelecTBa Ui 00bEMa ra3oB Mo
U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU
00bEMY OJHOTO W3 YYacCTBYIOIIUX B pPEaKIUU
BEIIIECTB, TEIJIOBOTO A (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXpaHEHHUS MacChl BEIIIECTB,
MIPEBPAIICHHS M COXPAHEHUS YJHEPTUHU

I'MA 10.1-10.5

[IpoBepsiembie AeMenTHI conepkanns (11 kmacc)

Kon

[IpoBepsemblil 351IEMEHT COJIepKaHUA

TeopeTuyeckrie OCHOBbI XUMUU
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Xumudeckuit  anmeMeHT.  AToM. fnpo atoma, wW30TOMBI.  DNEKTpPOHHas — 000JIOYKa.
DHepreTHUecKre YPOBHHU, MOIYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d-3meMeHTsl. OCOOCHHOCTH
pacrpenesicHUsT IEKTPOHOB 0 OPOUTAIAM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX IEPHOJIOB.
DneKTpoHHas KOH(UTYpalys aTOMOB

1.2

Tlepuonuueckuit 3akoH u Ilepuoanueckas cuctema XumMuieckux anemeHToB [[.11. Menpeneena.
Ces3p mepuoanydeckoro 3akoHa u Ilepmomuyeckoil cucTemMbl XUMUYECKUX 3neMeHToB ..
MenneneeBa ¢ COBpeMEHHOM TEOPHUEH CTPOSHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHYECKHAX JJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX W CIOXHBIX BEIIECTB IO TPYIIaAM U
neproaaM. 3HaYeHHE IePUOTNIECKOT0 3aKOHA B Pa3BUTHH HAYKU

1.3

Crtpoenue BemecTBa. XUMUYECKas CBS3b. BUIBI XUMHUYeCKO CBsI3M (KOBAJICHTHAS HEMOJSIPHAS
Y TIOJISIpHAs, MOHHAs, MeTalTndeckas). MoHbI: KaTHOHBI M aHWOHBI. MeXaHu3Mbl 00pa30BaHuUs
KOBaJICHTHOW XUMHUYECKOU CBs3H (0OMEHHBIN U JOHOPHO-aKIIETITOPHBIN). BogopoaHas cBsi3b

14

BanenTtHOCTB. DNEeKTpOOTpUIIATENHFHOCTH. CTETIEHD OKMCIECHUS

1.5

BemectBa MONEKYJISIpHOTO W HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BEIIECTBA. [HWIBl KPUCTALIMYECKHX PELIETOK. 3aBUCHMOCTh CBOICTBAa BEIIECTB OT THIIA
KpHUCTAIIMYecKOl pemeTkd. [oHATHE O AMCHEpCHBIX cucTeMax. VICTHHHBIE M KOJUIOMIHBIE
pacTBOpBL. MaccoBasi 10711 BEILIECTBA B PaCTBOPE

1.6

Knaccudukanus HeopraHndeckux coeuHeHniH. HoMeHKIaTypa HeopraHMuecKnX BEIecTB

1.7

Xumudeckass peakmus. Kimaccnpukanus XWMUYECKHX peakuii B HEOpPraHWYecKOd u
OpraHMYEeCKOM XUMUHU. 3aKOH COXPAHEHUSI MAcChl BEILIECTB, 3aKOH COXPaHEHHs U MPeBpalleHus
SHEPTUH NPU XUMUYECKUX PEAKLIUIX

1.8

CKOpOCTb peakiiu, ¢ 3aBUCMMOCTD OT Pa3IHMYHBIX (PaKTOPOB

1.9

OOpatumble peakiui. XHMHYECKOE paBHOBecHe. DakTOpbl, BIHUAIONIME HA COCTOSIHHUC
xumuueckoro paBHoBecus. [Ipunuun Jle [latense

1.10

OnektponmTudeckas auccornuaiusa. CuibHBIE H  ciiadble 2JeKTponuThl. Cpera BOIHBIX
PacTBOPOB BEIIECTB: KUCIIasA, HEHTpalbHad, IeIouHast. Peakiinu noHHoro ooMena

111

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC peakonmn

HeopraHquCKaﬂ XUMUs

2.1

Hemeramner. [lonoxxenne nHemetamioB B Ilepmomnueckoit cucTeMe XUMHYECKUX 3JIEMEHTOB
.. MenneneeBa 1 OCOOEHHOCTH CTpoeHHS aroMoB. Du3mueckne CBOHCTBA HEMETAJIOB.
AmtoTponus HeMETaJUIOB (Ha MpUMepe KUCIopoia, cepbl, pochopa U yriepoaa)

2.2

XUMUYeCKHe CBOWCTBA BAKHEHIIINX HEMETAIUIOB (TaJIOTEHOB, cephl, a30Ta, ¢ocdopa, yruepoaa
U KpPeMHHS) M WX COCIWHCHUU (OKCHIIOB, KHCIIOPOACOICPKANIUX KHCJIOT, BOJIOPOIHBIX
coenuHeHMH). [IpMeHeHNe BAXKHEUITNX HEMETAIIIIOB M UX COCTMHEHUH

2.3

Mertamnel. [lonoxenue mertamwioB B llepuonnueckoit cucreme Xxumudeckux snemenTtoB .M.
MengeneeBa. OCOOSHHOCTH CTPOSHHS JJIEKTPOHHBIX 000J04YeK aToMoOB MeTauioB. OOriue
(usznueckue cBoiicTBa MeTaymioB. CIUTaBbl METAIOB. DIEKTPOXUMUYESCKUHI PsiJi HAMPSHKCHUN
METaJIJIOB

2.4

XHUMUYECKHE CBOMCTBA BKHEWITUX METAJUIOB (HATPUH, KaJIMH, KaIbIUi, MarHAH, aTlOMUHUH,
[UHK, XPOM, JKele30, Meab) W uX coeAuHeHnid. OOmme CcrocoObl IMONMYYeHUS METaJlIOB.
[IpuMeHeHrE META/UIOB B OBITY M TEXHHUKE

2.5

T'eneTnueckas cBsI3b HCOPraHN4YCCKUX BCUICCTB, IIPUHAJICIKAIIIUX K PA3JIMYIHBIM KJIaCCaM




3 XUMHS U KUA3Hb

3.1 Ponp xumMun B oOecliedeHHWH SKOJOTHUECKOM, DHEPreTHICCKOW W IHINEBOM OE30IacHOCTH,
pa3BUTUM MenuluHBL [IOHATHE O HAyYHBIX METOJaX TO3HAHUS BEIIECTB M XUMHUYECKUX
peaxkuuii

3.2 [IpencraBnennss 00 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIIUICHHOTO MOXYYCHUS BAaXKHECUIIMX

BC€IICCTB. Yenosek B MHPE BCHICCTB U MATCPUATIOB: BaKHEHIIINE CTPOUTCIIbHBIC MaTCpHaJIbl,
KOHCTPYKIHMOHHBIE MaTE€pUaIbl, KpaCKH, CTCKJIO, KE€paMHKa, MaT€puajbl IJId 3JCKTPOHHKH,
HaHOMaTepuraJibl, OPraHn4€CKUC U MUHCPAJIbHBIC yaO6pCHI/I$I

3.3 XuUMUS ¥ 3I0pOBbE YEJIOBEKa: MMPaBHUIIA MCIIONIH30BAHMUS JIEKAPCTBEHHBIX MPETapaToB, MpaBuiia

0€30IMacHOro UCII0IL30BAHUS nmpernapaToB OBITOBOM XUMHH B MMOBCEIHEBHOM KM3HU

IIposepsiembie Ha EI'D no xumum TpedoBaHMsA K Pe3y1bTATAM OCBOCHHSI OCHOBHOI

00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

Kon
MIPOBEPSEMOTO
TpeOoBaHUs

[TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeILHON MPOTrpaMMBI CPETHETO 00IIero 00pa3oBaHus

1

Bnagenue cucteMoll XUMHYECKUX 3HaHHI>'I, KOTOpas BKIIOYacCT:

11

OCHOBOIIOJIATAIOIIME MOHATUS  (XMMHUYECKMH 3JIEMEHT, aToM, H30TOIBI,
JNICKTPOHHAsl 000JIOYKa aroma, S-, P-, O-3JIeKTPOHHBIC OpOHWTAIM aTOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHE aToMa, MOH, MOJIEKYja, BaJeHTHOCTb,
3JIEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCJIEHHs, XUMHUYecKas cBsi3b (O~ wu
T-CBA3b | kparuple  cBA3M), TUOpUAM3ALUSA  aTOMHBIX  OpOMTajel,
KpUCTALTMYECKasi pemieTka, MoJjb, MOJSIpHas Macca, MOJSIPHBIH 00beM,
MOJISIpHAsi KOHIIGHTPALUs, pacTBOPbl (MCTUHHBIE, JAUCHEPCHBIE CHCTEMBI),
KPUCTAJUIOTHIPATHI, YIJIEPOJHBIN CKeNeT, (GYHKIMOHAIbHAS TPYINa, paguKal,
U30MEpBl, CTPYKTypHass Qopmyna, u3oMepHs (CTpyKTypHas, TreoMeTpuyecKas
(uMc-, TpaHCH30MEpHs), TOMOJIOTUYECKUH psJ, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCJIOPO/I- U a30TCOJepKallie COeAMHEHUs, OMOJIOTMYECKU aKTHBHbIE BEIIECTBA
(yrmeBoabl, KUpbBI, O€JIKH), MOHOMEp, TMOJIUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHUS, KPEKHHT, pU(OPMHUHT, THIBI XUMUYECKUX
peakiuii  (OKHCIUTEIhHO-BOCCTAHOBUTEIBHBIE, JK30- H JHJAOTEPMHUYECKHUE,
peaKkIMyu HOHHOTO 0OMEeHa, TOMO- U TeTepOreHHbIe, 00paTUMbIE U HEOOPAaTUMBIE),
pacTBOp, SJEKTPOIUTHI, HEIIIEKTPOJIUTHI, DSJIEKTPOIUTHYECKAS JIHCCOLMAINS,
CTENEHb JUCCOLMAINU, OKUCIUTENb, BOCCTAHOBHUTENb, JJIEKTPOJIU3, CKOPOCTh
XUMHYECKON peaKIuy, XHMUIECKOe PAaBHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPUS XMMHUECKOI0 CTPOEHUSI OpraHN4ecKuX BemecTB A.M.
BbyrnepoBa, Teopusi snexkTponuTHuecko aucconumanuu, [lepuoanueckuil 3aKoH
HAW. MengeneeBa, 3aKOH  COXpPaHEHHUS  MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JIeXkKAIIHe B OCHOBE
MMOHUMAaHHA TPUYUHHOCTU U CUCTEMHOCTH XHUMHUUYCCKHUX SIBJTeHI/Iﬁ, COBPCMCHHEIC
MpEACTABICHUS] O CTPOECHHUM BEIIECTBA HA AaTOMHOM, MOJIEKYJISIPDHOM H
HAaIMOJIEKYJIIPHOM YPOBHAX

1.3

NpeaACTaBJICHHUA O MCEXaHU3MaX XHUMHUYCCKUX peaKuHﬁ, TEPMOANHAMHUYCCKUX U
KHMHCTUYCCKUX 3aKOHOMCPHOCTAX HUX IMPOTCKAHHA, O XUMHUYCCKOM PABHOBCCHU,
JUCIICPCHBIX CUCTEMAX
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dakTosornuecKkrue CBEIEHUS O CBOMCTBAX, COCTaBe, MOJYYEHHH U O€30IMacHOM
WCTIOJIb30BaHUHY BXKHEUIINX HEOPTAaHWYECKUX U OPTaHUYECKHX BEIIECTB B OBITY
U TIPAKTUYECKOH JIeATENbHOCTH YeIoBeKa

1.5

o0mue HaydyHble NPUHLUIBI XHUMHYECKOTrO IPOM3BOACTBA (Ha MmpuMepe
IPOM3BOJICTBA CEPHOI KHCIOTHI, aMMHUAKa, METaHOJIa, IepepadOTKu HeTH)

CdopMUpOBaHHOCTH YMEHHUIA BBISBIISTH:

2.1

XapaKTECPHBIC IIPU3HAKHW KW B3aHMMOCBA3b H3YYCHHBIX HOHHTHﬁ, IIPUMCHATH
COOTBCTCTBYIOIIIHEC TIOHATHA npu OIIMCaHHuH CTPOCHUA n CBOICTB
HEOPTaHNUYCCKUX U OPraHNu4YCCKUX BEIICCTB U UX HpeBpaH_[eHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHYCCKMX 3HAHUM C IMOHATHIMH H MMPEACTABICHUAMU OPYIUX
npeaMeToB  JId 0oJiee OCO3HAHHOIO IOHHMAHHUS U OOBSICHEHHUS CYIIHOCTH
MAaTCPUAJIBbHOI'O CAMHCTBA MHUPaA

C(bOpMI/IpOBaHHOCTB YMCHHSA UCIIOJIB30BATh:

HaMEHOBaHUS XHUMHYECKUX COeTUHEHHI MEXIyHAPOJAHOTO COr03a
TGOpGTH‘IGCKOﬁ u HpHKHaIlHOﬁ XUMHUHN H TpI/IBI/Ia.HI)HBIC Ha3BaHHUA BCIICCTB,
OTHOCSIIIUXCA K HW3YyYEHHBIM KJIacCaM OpPraHUYEeCKUX U HEOPraHUYeCKHX
COCIMHEHUH

3.2

XUMHYECKYI0 CUMBOJIMKY IS COCTaBJICHUS (POPMYNI HEOPTaHMYECKHX BEIIECTB,
MOJICKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPAIIECHHBIX M CKEJICTHBIX)
(bopMyJT OPraHMYEeCKUX BEIIECTB

CdopMupoBaHHOCTH YMEHHS KJIACCUDUITUPOBATS:

HEOPTaHNUYCCKUEC BCHICCTBA, CaAMOCTOATCIBHO BI>I6I/IpaTB OCHOBAHUS U KPUTCPHUU
JIA KJ'IaCCI/I(I)I/IKaI_[I/II/I N3YYaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpTraHU4Y€CKUC BEUICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUA U KPUTCPHUU
JIA KJ'IaCCI/I(I)I/IKaI_[I/II/I N3YYaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 pa3NUYHbBIM MpH3HaKaM (YHUCIy M COCTaBy peEarupyrooldx BeIIeCTB,
TersIoBoMy 3(PdeKTy peakiuu, U3MEHEHHIO CTENeHEW OKHCIICHHS JJIEMEHTOB,
00paTUMOCTH peakiluy, yYaCTHIO KaTallu3aTopa)

CdopMupoBaHHOCTh YMEHHS XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30Y>KJIEHHOM COCTOSTHUW) U MOHOB XMMHYECKUX AJIEMEHTOB 1 -
4 nepuonoB Ilepmoanueckoit cucrembl [[.M. MeHneneeBa W HX BaJ€HTHBIE
BO3MOXKHOCTH, HCHOJB3ys TMOHATHA S-, P-, O-31eKTpoHHBIE OpOHTANH,
OHEPreTUYECKUE YPOBHU

ChopMupoBaHHOCTH YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHsS! CBOWCTB
XUMHUYECKHX D3JEMEHTOB M 00pa3yeMbIX MMM COEJUHEHHH MO mepuoaaM Hu
rpymnmam

C(bOpMI/IpOBaHHOCTB YMCHHA COCTAaBJIATH YPABHCHHUSA XUMHYCCKUX peaKI_[I/Iﬁ u
PaCKpBIBATh UX CYHIHOCTh!:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaxunﬁ MMoCpEeaACTBOM COCTaBJICHUA
SJICKTPOHHOI'O OanaHca 3TUX peaKuHﬁ




7.2

YPAaBHEHUsI PEaKLUMI pa3IMYHbIX THUIIOB; IOJHBIE W COKPAIICHHBIE YPABHEHUS
peaknuii HOHHOTO OOMEHa, YYUTHIBAs YCIOBHUS, IPH KOTOPBIX 3TH PEAKIUU UIYT
JI0 KOHIIa

7.3

peakuuil  TUApPONIM3a, peakUuil  KOMIUIeKcooOpa3zoBaHusi (Ha  mpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U aTFOMUHMS)

CdopMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

Ha KOHKPETHBIX MPUMEPAX XapakTep 3aBHCHMMOCTH PEAKIMOHHOM CIIOCOOHOCTH
OPraHUYECKUX COEIAMHEHUM OT KPaTHOCTH M THUIIA KOBaJIE€HTHOM cBsa3u (O~ wu
T-CBA3H) | g3apMHOIO BIMSAHUSA aTOMOB U IPYIII aTOMOB B MOJIEKYJAX, a TAKKE
OT 0COOEHHOCTEN pean3aluy Pa3IMYHbIX MEXaHU3MOB IPOTEKAHUS PEAKIIMI

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOICTBa BCIICCTB COOTBCTCTBYIOIIMMHA
OKCIICPUMCHTAMHU U 3aIllUCAMU ypaBHCHHI;’I XUMHUYCCKHUX peaKHI/Iﬁ

CdopMupoBaHHOCTh YMEHHUS XapaKTepPH30BaTh COCTaB U Ba)KHEHIIME CBOWCTBA
BEIIECTB, MPUHAIICKAIINX K OMpPEACIICHHBIM KjlaccaM M TpYIaM COeAMHEHUN
(mpocThie BelIecTBa, OKCHABI, THAPOKCHBI, COJHU; YIIEBOJOPOABI, IMPOCTHIE
3¢upbl, CIUPTHI, (DEHOJIBI, AJTBJICTH/IbI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOKHBIC
3(hUpBL, )KUPBI, YIIIEBOIbl, aMUHBI, aMUHOKHCIIOTHI, OCIIKH)

10

CdopMUpoBaHHOCTH YMEHHUSI IPOBOJUTH PACUETHI [0 XUMUYECKUM (QopMyaM U
YpaBHEHUSAM XUMUUYECKHUX PEAKIIUHA C UCIIOIb30BaHUEM (PU3NYECKUX BETUYMH:

10.1

Macchl (0ObeMa, KOJIMYEeCTBA BELIECTBA) MPOJYKTAa PEAKIMH, €CIU OIHO U3
UCXOJHBIX BEIIECTB JAHO B BHUJE PacTBOpa C OMpEIENIEHHOW MaccoBOil aoneit
PacTBOPEHHOTO BEILLIECTBA WJIN JaHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOM WJIM 00bEMHOM 10U, BBIX0J1a IPOAYKTA PEAKIINH

10.3

TerI0BOTO 3¢ (dheKTa peakiui

10.4

00BEMHBIX OTHOIIICHUH Ta30B

10.5

10 HaXOKJACHHIO XUMHUYECKOI q)OpMy.]'ILI BCIICCTBA

11

Biagenue cucremMol 3HaHMM O METOJaX HAy4HOI'O MO3HAHMS SABJICHUM IIPUPOLBL,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKAX M YMEHUE NPUMEHSTHh TH 3HAHUS IpU
HKCIIEPUMEHTAIBHOM HCCJIEIOBAHUN BELIECTB U JUISI OOBSICHEHUS XMMHUYECKUX
SABJICHUM, UMEIOINUX MECTO B IPUPOJE, NPAKTUYECKON JIEATEIbHOCTH YEIO0BEKA U
B [IOBCEJHEBHOM KU3HU

12

ChopMupoBaHHOCTh yMEHUS MPHUMEHATH (MCIONB30BaTh) 3HAHUSA O COCTaBE U
CBOMCTBax BELIECTB JJIsi SKCIIEPUMEHTAIbHONW MPOBEPKHU TUIIOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEN TNPOTEKAaHUS XMMHMUYECKHX PEAKIUl M IPOrHO3UPOBAHUS
BO3MOXXHOCTEM MX OCYIIECTBICHUS; CHCTEMHBbIE XWMHUYECKHE 3HAHUS JUIs
OOBSICHEHUS M TPOTHO3MPOBAHUS SIBJICHUH, MMEIOUIMX €CTECTBEHHOHAYYHYIO
Opupoay; s TPUHATHS TPAMOTHBIX peHIeHWHd TMpoOieM B CHUTyalusx,
CBSI3aHHBIX C XUMHEN

13

CdopMupoBaHHOCTH YMEHHUS IUIAHUPOBaTh M MHPOBOAUTH  XUMHUYECKHM
OKCTIEPUMEHT  (TMOJydYeHWe W HM3YYCHHE CBOWCTB  HEOPTraHUYECKHX |




OPraHUYECKHX BEUIECTB, KAaYECTBEHHBIC PEAKIMU YIIICBOJOPOAOB DA3IUYHBIX
KJIacCOB ¥  KHCJOPOJCOJCPKAIIMX  OpPraHMYECKUX  BEUIECTB, PELICHUE
IKCIICPUMEHTANBHBIX  3aJad 110  pAclO3HAaBAHHIO  HEOPraHMYECKUX U
OpPraHUYECKHUX BEUIECTB) C COOJIOJCHHEM MpaBWil 0E30HMacHOTO OOpameHHs C
BELICCTBAMH U J1a0OpaTOpHBIM  00OpyJoBaHUEM; (OPMYIUPOBaTh  IIEIH
UCCJICIOBAHUS; TIPEICTABIATE B Pa3IMuHON (OpME pe3ysbTaThl KCIICPUMEHTA,
QHAJIM3UPOBATh M OLICHUBAThH HX JOCTOBEPHOCTD

14

ChopMHpPOBAaHHOCT,  YMEHHUSI  OCYIICCTBIATH  IICJICHANPABICHHBIH  IMTOMCK
XUMHUYECKOH HH(pOpMAIMM B PA3JIMYHBIX MCTOYHMKAX (HaydyHas MU Yy4eOHO-
Hay4Has JUTeparypa, CpeiACTBa MaccoBol uH(popmanuu, ceTh HMHTEpHET U
Jpyrue), KPUTUYECKHU aHaJIU3upOBaTh XUMHUYECKYIO nHpOpMaIHIO,
nepepadaThiBaTh €€ M MCIIOJIB30BaTh B COOTBETCTBUHU C IMOCTaBJICHHON y4eOHOM
3amadei

15

CdopMUpOBaHHOCTh yYMEHHUS MPOTHO3WPOBATH, AHATM3UPOBATH M OIICHUBATH
MH(GOPMALIMIO C MO3ULIUN SKOJIOTHUECKON 0e30MacHOCTH MOCIEICTBUN OBITOBOMA
U TIPOU3BOJCTBEHHOM JEATEIHLHOCTH YEJOBEKa, CBSA3aHHOM C mepepaboTKon
BEIIECTB; CPOPMUPOBAHHOCTh YMEHUIN OCO3HABaTh OMACHOCTH BO3ICHCTBUS Ha
JKMBBIC OpraHu3Mbl OIPCACIICHHBIX BCHICCTB, IIOHMMAA CMBICI I10Ka3aTCIA
IpeleIbHON JTOMYCTUMOM KOHIICHTPAIlMU, U TOSCHATh Ha MPUMEPaX CIOCOOBI
YMCHBIICHUA MW HOPCAOTBpAlICHUA HUX BPCAHOIO BO3I[€I>'ICTBH$[ Ha OpraHuim
YeloBeKa

Ilepeuens 3r1eMeHTOB coaepxkaHusl, mpoBepseMblx Ha EI'D mo xumun

Kon

[TpoBepsieMblii AIEMEHT COJIep>KaHus

TeOpeTI/I‘{eCKHG OCHOBBI XMMHUH

11

Crpoenne BemectBa. CoBpeMeHHass MoOJEIb CTpoeHus aroma. PacmpeneneHue
AJIEKTPOHOB IO SHEPreTHYecKUM ypoBHAM. Kiaccudukamuss XUMUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHUSI JHEPreTUUECKUX YpPOBHEW aToMOB (s-, P-, O-311eMEHTOB).
OcHoBHOE U BO30YXKIEHHOE COCTOSIHMSI aTOMOB. DJIEKTPOHHAsl KOH(QUTYypalus aroma.
BaneHnTHble 251€KTPOHBI

1.2

Ilepuoanueckas cucrema xumuueckux syemeHToB .M. Menneneesa. dusznueckuii
cMmbicit Ilepmoanueckoro 3akoHa JI.JMI. Menneneesa. IlpuumHBI M 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB DJIEMEHTOB M MX COCAUMHEHHUW 0O IEepuoJaM U TpyIIaM.
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHEHUH,
BBICILIUX OKCUJOB U THIAPOKCUIOB

13

BanentHocTs. 3HCKTp00TpI/II_[aTeJILHOCTB. CreleHb OKUCICHUS

14

Bunpsl xumuueckoil cBs3uM (KOBaJe€HTHas, MOHHAs, MeETaNIN4ecKas, BOJOPOAHAs) U
MEXaHU3Mbl €€ o00pa3oBaHHsI. MEXMOJEKYIsIpHBICE B3auMOJACHCTBUA. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUA. THIBI KPUCTANIMYECKUX PELIETOK.
3aBUCHUMOCTB CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKN

1.5

Xumunyeckas peakuusa. Knaccuduxanuss xuMHUeckuX peakluil B HEOPraHMYECKOH H
OpPraHMYECKON XUMUHU. 3aKOH COXPAHEHUSI MacChl BELIECTB

1.6

CKopocThb peakiiy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB




1.7

Tennosie 3 PEeKTh XUMHUECKUX peakiuil. TepMOXUMHUYECKUE YPAaBHCHHS

1.8 OO6patumble peakuud. XUMHUYECKOe paBHOBecue. DakTOphl, BIUAIOIINE Ha COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense

1.9 OnexTponuTnyeckas naucconuanus. CuiabHble U ciaadbie 3meKTpoiauThl. Cpeaa BOAHBIX
pacTBOpPOB BEIIECTB: KHcTas, HeilTpanbHas, menoyHas. CreneHb IUCCOLUAIUH.
Peakuuu nonsoro oomena

1.10 I'uppomus coneit. MonHoe mnpousBeneHue Boabl. Bomopomnbiii mokazatens (pH)
pacTBoOpa

111 CriocoObl BBIpOKEHHUSI KOHIICHTPAIMM pPACTBOPOB: MAaccoBasi JIOJII PACTBOPEHHOTO
BEIIeCTBa, MOJISIpHasl KOHILEHTpauus. HachllleHHble W HEHACBIIICHHBIE PACTBOPHI,
pactBopuMOcTbh. Kpucramioruaparst

1.12 OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIC peakiuu. [loBeeHre BeecTB B cpeiax ¢ pasHbIM
3naueHneM pH. Mertoab! anekTpoHHOro OanaHca

1.13 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB COJEH

2 OCHOBBI HEOPraHUYECKON XUMHH

2.1 Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEIIECTB

2.2 XHUMHYECKHUE CBOMCTBA BaXHEHIIUX METAJUIOB (HATPUH, Kajaui, KalbIMd, MarHuu,
QTIOMUHMMA, UHMHK, XpOM, JKeJie30, MeIb) M HX coeauHeHuil. OOmme CcrnocoObl
MOJIyYEHUSI METAIIJIOB

2.3 XUMHUECKUE CBOICTBAa BaXHEHUIIMX HEMETAJUIOB (TaJlor€HOB, Cephl, a3o0Ta, (ocdopa,
yriaepoaa W KPeMHMs) U UX COEJUHEHHHM (OKCHIIOB, KHUCIOPOACOAEpPXKAIIUX KHUCIOT,
BOJIOPOJIHBIX COEIMHEHUN)

2.4 ['eHeTnyeckass CBSI3b HEOPraHMYECKHMX BELIECTB, NPHHAUICKAIIMX K Pa3IMYHBIM
KJ1accam

2.5 Unentuduxanuss HeopraHWYecKUX coenuHeHud. KauecTBeHHBblEe peakuuu Ha
HEOpPraHUYECKUE BEIIECTBA U MOHBI

3 OCHOBBI OPraHUYECKON XUMUU

3.1 OCHOBHBIE TIOJIOKEHUSI TEOPUU XMMHUYECKOTO CTPOEHHUS OPraHMYECKUX COEAMHEHHMU
AM. byrtnepoBa. VYriaepoaHbIi CcKeleT oOpraHuYeckod MoJekynbl. KpatHocTb
XUMHYECKOH cBsiz, O~ u T-CBA3HM  sp®. sp’- sp-rubpuamsauuu opOuTAlIeil aTOMOB
yriaepoaa. 3aBUCUMOCTb CBOMCTB BEUIECTB OT XUMHYECKOI'O CTPOEHHUS MOJIEKYI.
I'omonoru. I'omonorunueckuit psa. Msomepus u usomepsl

3.2 [TonsTue o pyHKIMOHANBHOM rpymnie. OpueHTaoHHbIe 2P PEKTHI 3aMecTUTeNei

3.3 [IpencraBnenne o kiaccudukaluu  OpraHMYecKuX BemlecTB. HomeHknarypa
OpraHMYECKUX COEAMHEHUH (cucTeMaTHYecKasl) U TpUBUAIbHbIE Ha3BAaHUS BaKHEHIINX
IIPEJICTaBUTENIEH KIIACCOB OPraHMYECKHUX BEIIECTB

3.4 CBoOotHOpaMKaIbHBIA M MOHHBIM MeXxaHu3Mbl peakuuu. [loHsTue o Hykieodpuie u




anextpoduie. [IpaBuno MapkosaukoBa. [IpaBumno 3aiinieBa

3.5

AnkaHpl. XHMHYECKHE CBOMCTBA aJKaHOB: TaJJOr€HUpOBaHUC, ACTUAPHUPOBAHHC,
TCPMHUYCCKOC PaA3JIOKCHUC, KPCKUHI, M30MCpU3alUd, IOPCHUC. HOJIy‘-ICHI/Ie aJIKaHOB.
]_[I/IKJ'IoaJ'IKaHBI. CHGHI/I(bI/IKa CBOMCTB IIUKJIOAJIKAHOB C MAaJIbIM pasMCcpoOM IHHUKIIA.
Peakmun MPUCOCAUHCHUA U paJUKAJIbHOI'O 3aMCIICHUA

3.6

Ankenpl. XUMHYECKHE CBOMCTBA: pEAKIUM MPUCOEAMHEHUs (TajloreHUpOBaHUE,
TUAPUPOBAHUE, TUIPOTraJOreHUPOBAaHUE, TUApaTalus), TOPEHHUs, OKHCIEHUS U
noauMepusanuu. [IpoMpleHHbIE U TA00OpaTOPHBIE CIIOCOOBI IOIYYEHUS aJIKEHOB

3.7

Ankaguensl. XMMHMYECKHE CBOWCTBA  @JKaJMEHOB: DPEAKIMM PUCOCAVHCHMUS
(rugpupoBaHMe, TaJOr€HUPOBAaHUE), TOpeHHUs U nonuMepusauuu. [lonydenue
aJIKaJueHOB

3.8

Anxunbl. XMMHUYECKME CBOICTBa: peaklUM M[PUCOSAWHEHMs (raJoreHUpOBaHUE,
TUAPUPOBAHUE, TUApATalus, TUIPOraJJOr€HUPOBAHUE) KaK CHOCO0 IOIY4EeHHUs
HOJMMEPOB U JPYTUX MOJIE3HBIX NPOAYKTOB. Peakiuu 3amemienus. ['opeHune aneruinena
KaK HCTOYHHMK BBICOKOTEMIIEPATypHOIO IUIAMEHU JUIsl CBAapKU M PE3KU METaJIOB.
[TpumeHeHue aneTuineHa

3.9

Apenbl. XuUMHUYeCKHE CBOICTBa O€H30Ja: peakIUu JIEKTPOPHUILHOTO 3aMelICHHUS,
npucoeTuHeHUs (TUApUpOBaHKe, rajoreHupoBanue). Peakuus ropenns. OcoOeHHOCTH
XUMHYECKHX CBOHCTB Tonyona. [lomydyenue Oenzoma. OcCOOEHHOCTH XHMHUYECKUX
cBoicTB ctupota. [lonmumepusamust ctupona. CrnocoObl MOMY4YEHUST U TMPUMEHEHHUE
apoOMaTHYECKHX YTJIEBOJOPOJIOB

3.10

Crnuptel.  IlpenenpHble  OAHOATOMHBIE — CHUPTHL. ~ XUMHMYECKME  CBOMCTBA!
B3aMMOJICICTBHE C HATPUEM KaK CIOCOO YCTaHOBJIEHUS HAJTUYUS TMJIPOKCOTPYMIIBI, C
rajJJoreHOBOJIOPOJIaMM  KaK  croco0  TMOJNyuyeHHUs  pacTBOpuTeneil, BHYTpU- H
MEXMOJIEKYJIsApHas Aeruapartanus. Peakuus ropenus. Ilomydenue sraHona: peakuus
OpO’XKeHMsI TJIIOKO3bl, THUApaTalds JSTHIEHA. OTWICHIVIMKOIb U TIUIEPUH Kak
MPEJICTaBUTENN MIPEIEIbHBIX MHOITOATOMHBIX CITUPTOB

3.11

®enon. XuMHUUYecKre CBOICTBa (eHoda (peakuuu ¢ HaTpueM, THAPOKCUIOM HaTpHs,
o6pomom). [Tonyuenue penona

3.12

Anprerugpl. XUMHYECKHE CBOMCTBAa MpENENbHBIX —allbJETHAOB: THIPUPOBAHUE;
KaueCTBEHHbIE PEaKIMU Ha KapOOHWIBbHYIO Ipynmy (peakuus '"cepeOpsHOro 3epkana',
B3aumojeiicteue ¢ ruapokcuoM menu (II). IlomydyeHue mpenenbHBIX abJErUJIOB:
OKHCJICHHUEC CIIMPTOB, IHApaTanvsd alCTUJICHA. AHCTOH KakK HIpCACTaBUTCIIb KETOHOB.
OCOOEHHOCTH peakLUy OKUCIICHUS alleTOHa

3.13

KapOoHoBble ~ KHCIOTBL. XUMHUYECKHME CBOWCTBA TMpEAETbHBIX  OIHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XUMHYECKMX CBOMCTB MYpPaBbHUHOW KHCIIOTHI.
[TonydyeHue npenenabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJICHHE AaJKaHOB,
AJIKEHOB, MEPBUYHBIX CHUPTOB, AJIbJIETUAOB. BbICHIME IpenenbHble U HENpeaeIbHbIE
KapOOHOBBIE KUCIIOTHI

3.14

Crnoxnbsle 3¢upsl U xupbl. CrocoObl MOTY4YEHUs! CIOXKHBIX 3¢(upoB. OOpaTuMocTh
peaxuu srepudukanuu. [IpuMeHeHre cloXXHbIX A3PUPOB B MUILEBOIN U napdroMepHOit
OPOMBIIIIIEHHOCTH. JKHUpBI Kak CI0XKHbIE 3(UpPHI MIMIEPUHA U BBICIINX KapOOHOBBIX
KHCJIOT. XUMHUYECKHUE CBOMCTBA XUPOB: TMAPUPOBAHUE, OKHUCIEHHUE. |'maponus, mim
OMBUIEHHE, >XUPOB KakK CIOCOO TPOMBIIUIEHHOTO IMOJYyYeHHUsS COJIEH BBICHIMX




KkapGoHoBBIX KncnoT. MBUIA kak comu BHICIIMX KAPGOHOBBIX KHCIIOT

3.15

XVUMHYECKHE CBOMCTBA TJIIOKO3bl: PEAKIMU C Y4aCTUEM CIHUPTOBBIX U allbJETUIHOM
Irpyon M MOJIOYHOKHCIIOE OpokeHue. IlpumMeHeHHe TIIOKO3bl, €€ 3HaueHUue B
KUZHEJEATEIIbHOCTH Opranusma. Jucaxapunsr: caxaposa, MasbTO3a.
BoccranasnuBaromye 1 HEBOCCTaHABJIMBAIOIINE TUcaxapuabl. [ Mapoiau3 aucaxapuios.
[Tonucaxapuapl: Kpaxmai, riaukoreH. CTpoeHue MakpoMOJIeKyJl Kpaxmalia, TITMKOreHa 1
1esuT0a036l. PU3NUECKUe CBOMCTBA KpaxMayla U LEJUIH0JI03bl. XUMHUYECKUE CBOWCTBA
Kpaxmaja: THUIpOJN3, KAaueCTBEHHAs peakiuss C HOJOM. XHUMHUYECKHE CBOWCTBa
LEJUTIOJIO3BL: THIPOJIN3, MOydeHne 3PUPOB HeUTi0a036l. [IoHsTHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIEJIK)

3.16

AMuHBL. AMHHBI Kak OpPraHM4Y€CKUEC OCHOBaHHUA: pPCAKIUU C BOHOﬁ, KHCJIOTaMU,
pCaKknus ropcHu. AxnnmH kKak MNpeaACTAaBUTCIIb ApOMATHYCCKUX aMHUHOB. XUMHUYECKHUe
CBOMCTBA aHWJIMHA: BBaHMOHeﬁCTBHC C KHCJIOTaMu, 6pOMHOI>'I BO,I[OfI, OKHCJICHHC.
HonyquHe AMHWHOB AIKWJINPOBAHUCM aMMHaxKka n BOCCTAaHOBJICHUEM
HUTPOIIPOU3BOAHLIX YIITICBOAOPOIOB

3.17

AMUHOKHMCIOTBI W OelKH. AMHUHOKUCIOTHI Kak aM(OTepHble OpraHuYecKue
coequHeHusl. OCHOBHBIE aMUHOKHUCIIOTHI, 00pasyrouue 0enku. XuMHUUEeCKHe CBOWCTBA
0eIIKOB: TUAPOIIN3, ICHATYpallMsl, KaueCTBEHHbIE (LIBETHBIC) PEaKLIUU Ha OeKu

3.18

CrpoeHue U CTPYKTypa HOJMMEPOB. 3aBUCUMOCTh CBOWCTB IOJIMMEPOB OT CTPOEHHUS
MoJieKysl. OCHOBHBIE CIIOCOOBI TMOJYYEHHS] BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN:
peakuMy NoJIMMEepHU3aluu 1 nojmkoHaeHcaunu. Knaccudukanus Bo1okoH

3.19

Wnentudukaus opraHu4eckiux coequHeHui. Perenne skcrepuMeHTaabHbIX 33/1a4 Ha
pacrio3HaBaHUE OPraHUYECKUX BEUIECTB

3.20

I'eneTmueckas CBA3b MCXKAY KjlaCCaMH OPraHu4CCKuX COG}II/IHGHI/Iﬁ

XUMHS U )KU3Hb

4.1

Xumus B HOBCCHHCBHOﬁ JKH3HU. HpaBI/IJ'Ia Oe3omacHoi pa6OTH C CAKNUMHU, TOPHOYNMHU U
TOKCHYHBIMH BCIICCTBaAMU, CPEACTBAMU OBITOBOM XUMHU

4.2

XuMus U 300pOBbe. XUMHUSI B MEIUIMHE. XUMHS U CEIbCKOE XO3SMCTBO. XUMHUS B
MPOMBINIICHHOCTH. XUMHUS U SHEPTETHKA: IPUPOIHBIN U MOMYTHBIA He()TIHOM ra3bl, HX
cocTtaB W ucnoib3oBanue. CoctaB HeTH U ee mepepaboTka (MPUPOIHBIE UCTOUYHUKHU
YIJIEBOIOPOIOB)

4.3

XUMHST M IKOJOrus. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKalIled cpeabl U ero
nocienctBus. Oxpana rtuapochepsl, MOYBBI, arMochepbl, ¢GOpsl W (ayHBl OT
XUMHYECKOro 3arpsisHeHus. [IpoOirema OTX0MOB U  MOOOYHBIX  MPOAYKTOB.
AnbTepHAaTUBHBIE UCTOYHUKH YHEPTUU

4.4

O6HII/Ie MMpEACTABICHUA O MIPOMBIIIJIICHHBIX crocobax MOJIY4YCHHA XUMHNYCCKUX BCIICCTB
(Ha npuMepe Mnpou3BOoACTBa aMMHAKaA, CCpHOfI KI/ICJ'IOTLI). ‘—IepHasi n 1OBCTHaA
MCTAJUTYpTHUs. Crekio n CHJIMKaTHasA IMPOMBIINIJICHHOCTD. HpOMLIIHJ'IeHHaSI
OpraHHu4eCKas XuMus. CBIpBe JII OPFaHHQCCKOﬁ MMPOMBIINIJICHHOCTH

Tumsr PACUYCTHBIX 3a1a4

PacueTsl Macchl BemiecTBa WU o0beMa ra3oB IO HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA,




Macce Ui 00beMy OJTHOTO U3 YYaCTBYIOLIUX B PEAKIIMU BEIIECTB

5.2 Pacuets! TeroBoro addexra peakiuu

5.3 PacyeTbl 00beMHBIX OTHOLICHHH ra30B IPU XUMHUYECKUX PEAKIIHIX

5.4 Pacuetsl mMacchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OJIHO U3
BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH )

5.5 Pacuetsl MaccoBoil Uy 0ObEMHOMN 10U BBIXOJAA MPOIYKTa PEAKIUU OT TEOPETUUYECKU
BO3MO>KHOI'O

5.6 Pacuersl Maccel (0ObeMa, KOJMYECTBA BEIIECTBA) MPOJYKTA PEAKIMH, €CIH OHO W3
BEIIECTB JJTaHO B BHJIE PAacTBOpa C OIpeIeJICHHOW MAacCOBOHM J0JIel pPacTBOPEHHOIO
BEIIECTBA

5.7 Pacuersl ¢ ucnonb3oBaHMeM MOHATUH "MaccoBas aoss'", "MosisipHas KOHUEHTpauus'",
"pacTBOpUMOCTB"

5.8 HaxoxneHue MonekynsapHOi (OpMyIIbl OpPraHU4YeCcKOro BEIecTBa MO €ro INIOTHOCTH U

MaCCOBBIM OJOJIAM 3JICMCHTOB, BXOOAIIUX B €0 COCTAaB, WJIH 110 MPOAYKTaM CropaHusd




AHHOTaNUs K padoyeil mporpaMmme y4e0HOro nmpeamMera

«Xumusa» (10-11 kaacc)

Mecro B yuebHoM | CpenHee obiiee oopazoBanue, yueOnsii man 10-11 kimacce,
IUTaHe/HelenbHas 2 yaca B HeJleJI0

Harpyska

bazoerii/mpodunbabl | [IporpaMma TOTHOCTBEO OTpakaeT 0a30BBIi YPOBEHb MOJTOTOBKU
1/yriryOJaeHHBIH/KYpC. | MIKOJIHHUKOB

O6ocHoBaHME BBIOOpA
Kypca

JIOKyMEHTBI B OCHOBE
cocTaBlieHUs paboueit

Pabouas mporpamma mnpeaMera «XHUMHS»  JUISL CPEIHETO OOIIEro
o0pa3oBaHus pa3paboTaHa Ha OCHOBE HOPMATHUBHBIX JTOKYMEHTOB:

IIPOrpaMMbl -IIpuka3z Munnpocsemieaust Poccun ot 18.05.2023 Ne370 (pen. Ot
19.03.2024) «O06 ytBepxkaeHun (QenepanbHOl 00pazoBaTEIbHON
MPOrpaMMbI OCHOBHOTO O0IIETr0 00pa30BaHUs»
-O06 obOpazoBanuu B Poccuiickoit deneparun : denepaibHbId 3aKOH OT
29 - nexabps 2012 1. Ne 273-D3.
-IIpuka3 MunucrepctBa oopazoBanus u Hayku P® ot
29.12.2014r.Ne1644 « O BHeceHUU U3MEHEHUH B PUKa3
MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu oT
17.12.2010rr0 Ne 1897 « OO0 yTBepxkaeHuu GeaepaibHOro
roCy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHJapTa CPETHETO OOIIETO
00pazoBaHUs.
-IIpuka3s ot 28 nexabps 2018 r. Ne345 «O denepansHOoM nepedne
y4eOHUKOB, pEKOMEHIOBAaHHBIX K HCIIOJIH30BAHUIO TIPU PEATU3auU
UMEIOIINX FOCYIapCTBEHHYIO aKKpeIUTAlUI0 00pa30BaTeNbHbIX
MPOrpaMM Ha4yaJbHOTO 0OILEro, OCHOBHOT'O OOIEro , CPEHETO 0OIIEro
00pa3oBaHMsl, YTBEPKIAEHHOTO NMpHKa3oM MUHHUCTEpCTBa 00pa30oBaHus
u Hayku Poccuiickoit ®denepanuu ot 18 utomns 2016 r. Ne§870
-YyeOHoro ruiana OUY «lllkona-untepHat «AGCOTIOT»
- [Iporpamma. I'abpuensina O.C..Ilporpamma kypca xumuu i §8-11
KJIacCOB 00111e00pa30BaTeIbHbIX YUPEKICHUI: aBTOpCKask IporpaMma. -
M.: Ipopa 2011r

Y4eOHUKH VYuebnuk Xumusal0- 11 knace I'abpuensa O.C. u qpyrux.
M.:«IIpocemenney, 2025.

Hpyrue nocobus | «Tecter mo xumum» 10-11 wmacc B.H.Jloponbkun,A.I'.bepexnas u

(ecmu ucnonb3yroTCs) | Ap.», PoctoB-Ha-/lony, «Jlernon» ,2025

DNeKTPOHHBIE e http://www.proschkolu.ru

pecypcsl (ecu | o http://www. uchportal.ru

HCIIOJIB3YIOTCS ) e http://interneturok.ru

e http://urokimatematiri.ru
www.content.edsoo.ru/lab/item
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