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MOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpaMma 1o XMMHUH Ha YpOBHE CpeTHero o0Iero oopasoBanus pa3padoTaHa Ha
ocHoBe @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 obOpazoBanuu B Poccuiickoii
denepauum», TpeOOBaHUH K pe3ysibTataM OCBOeHHsS (exepaibHO  00pa3oBaTeIbHOM



nporpaMMmel cpeaHero obmiero oopazosanusi (POII COO), mpencraBneHHbIx B DegepaabHOM
rocyJapcTBEHHOM oOpa3zoBatenbHOM yupexaeHuu. cranpapre COO, c¢ yuérom Konmenmuun
npernojiaBaHust yueOHoro mnpeamera «XuMUs» B 00pa3oBaHMM opraHusanuili Poccuiickoit
Qenepanyy, peanu3yoUMX 00pa3oBaTEebHbIE MPOTpaMMbl, M OCHOBHBIX IPUHIUIIOB
«Ctparerun pa3Butus Bocnutanus B Poccuiickoit ®enepanuu Ha nepuon ao 2025 ronxa»
(Pacnopspxenne ocHOBHBIX TPUHIUIIOB PD 0T 29.05.2015 Ne 996 - p.).

XuMHUsT Ha ypOBHE YINIyOJEHHOTO HM3y4YeHHMs 3aHMMAeT peIlalollee MECTO B CUCTEMe
€CTECTBEHHO-HAy4YHOTO oOOpa3oBanusi ydamuxcs 10-11 xmaccoB. W3ydenue mnpenmera,
peanu3yeMoro B yclnoBHAX AU (HEepeHIUPOBaHHOTO, MPOQUIBHOT0 00yYeHUs, HAlpaBiICHO Ha
oOecrnieueHre 00111e00pa30BaTENbHON U OOMIEKYJBTYPHOM MOJITOTOBKH BBIMTYCKHUKOB IIIKOJ,
HEOOXOIUMBIX JUIS aJaNTallii UX K OBICTPO MEHSIOIIMMCS YCIOBHUSAM JKU3HU B COIIMYME, a TAKKe
JUIS TIPOJOJIKEHHsI 00y4YeHHs] B OpTaHM3alMgX Mpo(ecCHOHAIBLHOrO0 00pa3oBaHuUs, B KOTOPBIX
XUMUSI SIBJIIETCS OTHOM U3 PUOPUTETHBIX TUCLUIUIMH. .

B mporpaMMe mno XMMHMM Ha3HayeHHE IMpeaMera «XHUMHS» MOIydaeT MOJIPOOHYIO
UHTEPIPETAIMIO B COOTBETCTBMM C€  OCHOBHbIMU mnonoxeHuwsmu PIoC  COO o
B3alMOOOYCIIOBJICHHOCTH 1IIeJiel, COJepXKaHHus, pe3ylbTaroB oOOyueHuss U TpeOOBaHMHA K
BBIIIYCKHMKaM IOATOTOBKH BBIITYCKHUKOB. CBUAETEIBCTBA TOTO, YTO CJIEAYIOLIME MPOrPaMMBbI
BBITIOJHSIOT XUMUYECKUE QYHKINH:

MHPOPMALMOHHO-METOIMUECKasl, ~TPEAOCTaBIEHHE KOTOpOW  oOecredrnBaeT  TOJIy4YeHHE
MPEJICTaBICHUs] O TIpeaMeTe, COAEepXKaHUH, OOIIeld cTpaTerud OOy4YeHHs, BOCIHTAHUSA H
o0ydeHust 00yJaromuXcsl B paMKax MpeaMeTa, U3y4aeMoro B paMKax JaHHOTO TPOGUIIs;
OpraHHU3aIMOHHO-TIIIAaHUPYIOIIas], MpeInoararoas oTpezieNieHue: OpraHu3aIu
CTPYKTYPUPOBAHUS U MOCIEAOBATEIIBHOTO U3YYSHHS UCXOIHOTO MaTepuasia, KOJTWYECTBEHHbBIX 1
KaueCTBEHHBIX €ro XapaKTePHUCTUK; MOAXOAbl K (OPMHPOBAHHUIO COJEPKATEIHHONH OCHOBBI
KOHTPOJISI W OICHKA 00pa30BaTENIbHBIX JOCTHKCHHA OOYYarolMXCs B paMKaxX HMTOTOBOM
aTTectanuu B GopMe eIMHOTO TOCYJaPCTBEHHOTO IK3aMeHa M0 XUMHUH.
[Iporpamma 1st yriryOJI€HHOTO U3yUYE€HUSI XUMUU:

yCTaHABJIMBAET MHBAPHAHTHOE MPEIMETHOE COAEPIKaHue, 00s3aTeNbHOE ISl H3YUCHHUS B paMKax
OTAENBHOrO Ipodwmisd, o0ecrneynBaeT CTaOMIBLHOCTh M CTPYKTYpUPOBAaHHE €ro Io Kiaccam,
OCHOBHBIM COJIep>KaTeNIbHBIM JIMHHUSIM/pa3zenaM Kypca;

JaeT MPUMEPHOE paclpeesieHUe TEeKYIero BpeMEHH, peKOMEHyeMOro Ul U3y4deHus MepBoi
TEMBI;

IpeJylaraeT NpUMEpPHYIO MOCJIEI0BaTEIbHOCTh U3yUeHHs y4eOHOro MaTepuaia ¢ y4€TOM JIOTUKU
MOCTPOCHHS Kypca, BHYTPUIIPEMETHBIX U MEXITPEIMETHBIX CBSI3EH;

JlaeT METOOMYECKy0 MHTEpIpeTaluio Lefell U 3agad u3ydeHus MpeaMeTa Ha yriiyOJEéHHOM
YpOBHE C YYETOM COBPEMEHHBIX IMPUOPUTETOB B CHCTEME CpEAHEro oOIero oOpa3oBaHMA,
COZIEpKATENIbHBIX ~ XapaKTePUCTUK  OCHOBHBIX  pE3yJIbTaTOB  OCBOEHHUS  OCHOBHOH
00pa3zoBaTeNbHON IPOTPaMMBI CPETHETO O0IIETO 00pa30BaHus (JINYHOCTHBIX, METAIIPEMETHBIX,
IPEIMETHBIX), a TaKke C Y4Y4ETOM OCHOBHBIX BHJIOB Y4YeOHO-IIO3HABATENbHBIX JeHCTBUI
00y4YaroIerocs o OCBOCHUIO COACPIKaHUS MPEIMETA.

I[To BceM Ha3BaHHBIM HO3MLIMAM B IMpOrpaMMe IO XUMHM IPEeJyCMOTpEHa
MIPEEMCTBEHHOCTh C OOy4YEeHHEM XUMHHM Ha YpOBHE HaAdaJbHOTO 0Omero obpasoBaHus. 3a
3aBUCUMOCTBIO YCTAQHOBJICHHOM NpOrpaMMbl 10 XHUMHUHM 00s3aTeIbHON (MHBApUAHTHOMN)
COCTaBJISIIOLICH COAEp)KaHUsl Kypca ImpenMeTa «XUMHsD» OCTaeTCs BO3MOXHOCTH BbIOOpa ero
BapUaTUBHON COCTaBJISIONIEH, KOTOpas JOJKHA OIPENeNIAThCS B COOTBETCTBUU C HAIPaBICHUEM
KOHKPETHOTO IPOQHIIs 00yUIeHHUSI.

B coorBerctBUM ¢ koHuentyaibHbiMU TosiokeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro u yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeHEro o01iero 00pa3oBaHus XUMUS Ha yPOBHE yIIIyOJEHHOTO U3yUEeHHUs HallpaBiieHa
Ha MOJIy4YeHHUE MPEEMCTBEHHOCTH € TOCIIEAYIOIIUM 3TalloM XUMHUYECKOT0 00pa30BaHus B PaMKax



U3Y4YEHHs] €CTECTBEHHO-HAYUYHBIX M JAMCLUMIUIMHAPHBIX JWCLUUIUIMH B By3aX. U OpraHU3alUsX
cpenHero mnpodeccuoHaIbHOTO 0Opa3oBaHus. B 9Tol cBs3m W3ydeHHE mpeaMera «XHMHS)
OPHEHTUPOBAHO HCKIIOYUTEIBHO HAa paclIUpeHue M yriyOJieHHe TEOpeTUYEeCKOH |
MPAKTUYECKON MOATOTOBKHM OOYYaIOUINXCs, BHIOPABIINX OIpeneieHHbIH nmpoduias o0ydyeHus, B
TOM YHCJIE C MEPCIEKTUBHON IMOCIEI0BATEIbHOCTHIO MOIYUYEHUSI XUMUYECKOro 00pa3oBaHus B
OpraHM3alusIX MNpoPEecCHOHATBHOTO O0pa30BaHUA. COOTBETCTBUE C OJTHUM, B YCIOBHUSX
tpeboBanuit @O®I'OC COO K mTpuUBEACHHBIM pe3ylbTaTaM OCBOCHHUS  (enepaabHOi
00pa3oBaTeNbHON MPOTPAMMBI CPETHEro OOIIero o0pa3oBaHUS MO TPEAMETY «XHMHS)
OPHEHTUPOBAHO TAKXKE Ha PellIeHHE 33/1a4 BOCIUTAHMS U Pa3BUTHs 00yvyaroluxcs, Ha 3Tanax B
HUX OOLIEHMHTEJUIEKTYalbHBIX YMEHHM, yMEHUH, paluoHaiau3anusi Yy4eOHOTo Tpyla H
OO0IIIEN3BECTHBIX CHOCOOOB JESATEIBHOCTH. , BBISBICH MEXIUCIHUIUTMHAPHBIN, HAANPEIMETHbIH
XapakTep.

CocraBisioliuMu  TipeaMeTa «XHUMHUS» Ha ypOBHE YIIIyOJIEHHOTO H3Y4YEeHHs SBISIOTCS
yriryosnéHable Kypchl — «Oprannueckas xumusi» u «OO0mmas U HeopraHudeckas xumus». [Ipu
MOJX0/I€ paccMaTpUBAIOTCd OTOOpP W OpraHu3alMs CTPYKTYPHOTO COJEp)KaHHs, Kypc B
nmporpaMMme 1o XuMuu 3a ocHoBy BkJIoueH @I'OC COO B HacTOSMMX pa3ivuusix 0a30BOro u
yIIIyOJICHHOTO YPOBHEH M3y4eHUS MOI0KEHUS MpeIMeTa.

OcHoBy conepxkanusi KypcoB «Opranuyeckass xumus» U «OOm@as ¥ HEOpraHUYecKas
XMMUSD» COCTABISIET COBOKYIMHOCTH NMPEIMETHBIX 3HAHUH M YMEHHH, OTHOCSAIIUXCS K 06a30BOMY
U3YYEHHUIO TMIpeJMeTa. JTa cucTtemMa 3HaHUM TpeOyeT 00s3aTeIbHOTO TEOPETUYECKOro
JIOTIOJTHEHHUSI, TIO3BOJISIIOIIETO OCO3HAHHO OCBOMTH OOJBIIMH 00BEM  (PaKTOIOTMYECKOTrO
Matepuana. Tak, Ha yriayOJnEHHOM YypOBHE HMeEETCS BO3MOXHOCTh M3Y4YEHHS IperMeTa,
00ECIeYeHHOT0 3HAUYUTEIBHOTO YBEIMUYEHHUsS 00bEMa 3HaHUI 00 FJIEMEHTApPHBIX JIEMEHTaxX W
CBOMCTBAaX HX CBs3€il Ha OCHOBE pACHIMpPEHUS U YIUIyOJIeHUS MpPEACTaBICHUN O CTPOEHHUH
BELIECTB, XUMUYECKUX CBA3EH M 3aKOHOMEPHOCTEHN NMPOTEKaHMs MOTOKA, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMHUUECKON KMHETUKH U TepMOJUHAMUKU. V3ydeHne nepuoanyeckoro 3aKoHa u
[lepoguueckoii ~ CHCTEMBI ~ OCHOBHBIX ~ DJJIEMEHTOB  OCHOBAaHO  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEJCTABICHUSAX O CTPOCHHM aToMa. XUMHYECKas CBA3b C TOUKAMHM
OIpEe/IEJIEHUs] COCTOSTHUSI M3MEHEHUI NpHu ee 00pa30BaHUM M Pa3pylICHUH, a TAKKe C TOUKaMU
OTpesieNieHUs] COCTOSIHUS ee oOpa3oBaHMs. VI3yueHue Tuma MaTepuana BBITOJHSAET METOJIbI,
IIPEJICTABICHHBIE B AJIEKTPOXUMUYECKUX IPOLECCaX M IJIEKTPOJIM3E PacIUIaBOB M PAcTBOPOB
BellecTB. B Kypce opraHuueckoil XMMHUHU NPH PACCMOTPEHUH TPAJUIMOHHBIX CIHOCOOHOCTEH
COEZMHEHUS] 0c000€ BHUMAHHE YJENSeTCSl BONPOCAM AJIEKTPOHHBIX 3(P(PEKTOB, O B3aMMHOM
BJIMSTHUM aTOMOB Ha MOJIEKYJIbl 1 MEXaHU3MBI.

Ocoboe 3HayeHHne MMeEeT TO, YTO Ha COJCPXAHWU KypCOB XMMHHU YIIyOJIEHHOTO YPOBHS
W3Yy4YeHUs Ul KJIacCOB ompezesieHHoro mnpoduis (rIaBHBIM 00pa3oM MO HX CTPYKType H
XapakTepy [OIOJHEHHs K OOIeld cucreMe MNpeAMETHBIX 3HaHUil) OKa3bIBalOT BIMSHUE
COOTBETCTBYIOIIME NIpeIMeThl. Tak, HanmpuMep, B COAECPKaHUU MPEAMETOB JJIs 3aHIATUNH XUMHKO-
¢uznueckoro npoduis OonpiIoe 3HaYCHHE OYIYT MMETh 3JIEMEHTHl Yy4eOHOro marepuaia Io
oOmieit xumuu. lpy u3yueHuu npeamera B JTaHHOM Cilydae akleHT Oy/eT cliejaH Ha OOIIHOCTb
METO/IOB TO3HAHMs, OOLTHOCTh COJHEYHOW SHEPrMM U TEOPUU B XUMHHU U (PHU3UKE: aTOMHO-
MOJICKYJISIpHAsE Teopus (MOJEKYJsIpHas Teopuss B (PU3HUKE), 3aKOHBI COXPAHEHHS MacChl W
JHEPruM, 3aKOHBl TEPMOJMHAMUKH, IEKTPOJIN3A, IPEJICTaBICHUS O CTPOCHMM BEILIECTB. U
apyroe.

B T0 e Bpems B coJiepKaHUU MPEMETOB JUISl KIIACCOB XUMHUKO-OMOIOTHYECKOT0 TPOQHIIsL
OonbIIMi ynenpHBIA Bec OyneT HMeTh OpraHuyeckas xXumus. B 3ToM ciayuyae umeercs
BO3MOYKHOCTh JJIs1 Oosiee 0OCTOATENBHOTO XMMHUYECKOTO PAaCCMOTPEHHsI OpraHU3allMU KIICTKU
Kak OHOJIOTHYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOIAT, HANpUMEp, TaKHE CTPYKTYypHbIE
KOMITOHEHTBI, KaK JUMU[bI, OCNKH, yrieBOAbl, HYKJICHHOBBIE KHCIOTHI M japyrue. IIpu sTom
3HAaHHS O COCTaBE M CBOWCTBAX IMpEACTaBUTENICH OCHOBHBIX KJIACCOB MPUBENEHBI JUISI U3YUEHUS
0co0eHHOCTeH Mmpo1ieccoB POTOCUHTE3A, ABIXaHUS, TUIIEBAPCHHUS.



B mnane ¢opmupoBaHus OCHOB Hay4YHOTO MHPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX
METOJIOB TTO3HAHUS M OIBITA MPAKTHYECKOTO MPUMEHEHHUS HAyYHBIX 3HAHWHA H3ydeHUE TIpeMeTa
«XUMHSDY Ha yTIyOJIeHHOM YpOBHE, OCHOBaHHOM
Ha MEXKIPEAMETHBIX CBA3SX C YYCOHBIMH IPEJAMETaMH, BXOISIIMMH B COCTAaB TPEAMETHBIX
obmnacreli «EcTecTBeHHO-HAyYHBIE TpeaMEThD», «Marematuka U uHpopmatukay u «Pycckuii
SI3BIK | JIUTEpaTypay.

[Ipu w3yueHuu ydeOHOTO MpeaMera «XHUMHs» Ha YrayOJIEHHOM YypOBHE, a TaKkKe Ha
ypoBHe 0a3zoBoro u cpemHero oOmero oOpazoBanus (Ha ©0a30BOM ypOBHE), TiepBas
MEePBOCTENIEHHAs WHHOBAIIMOHHOCTH SIBIISETCS OCHOBON OCHOB HAyKHM XHMHHM Kak OOJacTH
COBPEMEHHOT'O €CTECTBO3HAHMS, TPAKTHYECKOTO YeJIOBEKa W OJTHOTO M3 KOMITOHCHTOB MHPOBOM
KyJbTypbl. Perienre 3Toi 3aaun Ha yriayOJICHHOM YPOBHE M3YYEHHsI MpEAMETa MpearnoiaracT
JIOCTHKEHHE TaKUX 1IeJIeH, Kak:

MIPEJICTAaBICHHbIE CTPYKTYpbl: O MAaTepUaJbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTH U
MI03HABAEMOCTb IPUPO/IbI, O MECTE XMMHUHU B CUCTEME COBPEMEHHOM HayKH M €€ BeIylIHe POJH B
oOecrieYeHnr  pa3BUTHs  4YeJOBEYEeCTBA: B  OOECIEYEHWH TMpOOJIeM  albTePHATUBHOM,
SHEPreTUYecKO M IMPOJOBOJIBCTBEHHON O€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, CO3AaHUU
HOBBIX  MaT€pUaJIOB, HOBBIX  HCTOYHUKM  HSHEPrud, B  OOECIEUEHUH  Pa3yMHOIO
IPUPOOIOIB30BaHUSA, B IMpeieiaax MHUPOBO33pEHMS U OOIIEH KyJbTypbl 4ellOBeKa, a TaKkKe
HKOJIOTMYECKOTO 0OOCHOBAHHOT'O OTHOLIEHHS K €r0 3J0POBbIO U IPUPOAHOM CPEIE;
pa3BUTHE CUCTEM 3HAHUM, 000CHOBaHME UX HAa OCHOBE XMMHUYECKHX MCTOYHHKOB €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa: (YHIAMEHTAIBHBIX MOHSATHH, COJIHEYHOW DHEPTrUU M TEOPHH XUMHH,
COBPEMEHHBIX MPEACTABICHUH O CTPOSHMSIX BEIIECTB Ha Pa3HbIX YPOBHAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAJMOJEKYJISIPHOM, O TEPMOJMHAMHYECKUX M KHHETUYECKUX MPHUHIIMIAX,
IPOTEKaHUH 3KOHOMUYECKOTO 3apsja, O XMMHUYECKMX PaBHOBECHUH, PacTBOPOB U AUCIEPCHBIX
pa3MbIIIeHUH, 000CHOBABIINX HAYYHbIE MPUHIUIIBI XMMHUUECKOTO IIPOU3BOICTBA;
cpeAcTBa y 00ydaroIIMXCsi OCO3HAaHHOT'O TOHMMaHMs BOCTPEOOBAaHHOCTH CUCTEMHBIX 3HAHUHN JIJIs
OOBSICHEHUS] OCHOBHBIX WAE€H U TpoOIeM COBPEMEHHOW XUMHH, s OOBSICHEHUS W
IIPOTHO3UPOBAHUSA, B COOTBETCTBUM C €CTECTBEHHO-HAYYHOM HPUPOAOH; IPaMOTHOIO peIIeHUs
npobneM, CBsi3eH ¢ XHMMHEH, MPOTHO3UPOBAHMSA, aHAJIM3a W OLEHOK C TO3WIUH 0Co00H
0€301acHOCTH MOCIEICTBUM OBITOBOM M MPOU3BOICTBEHHOM /1€ATEILHOCTH YEJIOBEKA, CBSI3aHHOM
C XUMHUYECKUM MPOU3BOICTBOM, HCIIOIb30BAaHUEM U IEPEPAOOTKON BEILIECTB;
yri1yOJieHue IPeCTaBIeHHBIX O HAyYHbIX METO/AX MMO3HAHMs, HEOOXOIUMBIX Ul PUOOPETEHUS
YMEHHUH, OPUEHTHPOBATHCS B MUPE BEUIECTB U 00BCHEHNH, 000CHOBaHUE, 000OCHOBaHHE MECTa B
IPUPOJIE, B IPAKTUYECKOH NeATETbHOCTH U TOBCEAHEBHOM KHU3HH.

B nmane mnepBoouepenHOl peain3alyd  BOCIMTATENbHBIX W Pa3BUBAIOIIMX (PYHKIMM
LIEJIOCTHOCTU CHUCTEMBI CPEAHEro oOuiero oopa3oBaHMs NMPU U3yUEHUM NpeaMeTa «XUMUs» Ha
yrIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT TAKKE 1IEJIM U 3aJ1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B IMO3HABAEMOCTH MPHPOJBI, KPUTHUKA MpoIlecca TBOPUYECTBA B
00JIaCTH TEOPUH M MPHUKIIAIHBIX MUPOBBIX MCCIIEIOBAHUI B 00JIACTH XUMHH, METO/IBI BO33PEHHUS,
COOTBETCTBYIOIIAs] COBPEMEHHOMY B3IJISITy HA pA3BUTHE HAYKH,

pasBUTHE MOTHBAlMM K OOYYCHHIO W IIO3HAHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCITUTAHHIO HA OCHOBE (POPMHUPOBAHHUS OOIICYCTOBEUCCKIX [ICHHOCTEH;

pasBUTHE II03HABATCIILHBIX HHTEPECOB, MHTCIUIEKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEM
oOydaromuxcs, OOecreueHue B HHUX CO3HATEIBHOTO OTHOIIEHUS K CamMoOOpa3OBaHUIO H
HETPEPHIBHOMY 00Pa30BaHUIO KaK YCJIOBHIO YCIECIIHOW MPOGECCHOHAIBHON M OOIIeCTBEHHOM
JeSTEIPHOCTH, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO M BEJICHUS 370pOBOro oOpasa
KU3HH;

yIpaBICHWE yYMEHUH W HABBIKOB PAa3yMHOTO MHPUPOIOINOIB30BAHUSA, PAa3BUTHS COOCTBEHHOU
KYJIBTYPBI, IPUOOPETCHHMS OIBITa OOIIECTBEHHO-TIONIE3HOM EATETbHOCTH.



OOmiee YUCIO YacoB, MPEIYCMOTPEHHOE JUIsl M3YYEHMH XHMHUU Ha YIIIyOJCHHOM YpOBHE
cpenHero obuiero oopasoBanus, coctaniser 272 yaca: B 10 kiacce — 136 (4 yaca B Henento), B
11 xmacce — 136 (4 yaca B HefIeln0).

COAEPXAHUE OBYYEHUSA

10 KJIACC

OPI'AHUYECKAS XUMUSL

TeopeTnyeckne 0CHOBbI OPraHU4eCKOl XMMHH.

[Ipenmer W 3HaYeHUWE OPraHUYECKOM XHMMH, TNPEACTaBICHHE O MHOTMX oOpa3zax
W3MEPEHHBIX COEIUHEHHI.

DJeKTPOHHOE JIBWKEHHME aTroMa MpPOM30LUIO: I'POMKOE M BO30YXIEHHOE COCTOSIHUE.
BanenTHble BO3MOXHOCTH aToMa OKaXKyTCsl. XMMHUYECKas CBSI3b B YKa3aHHBIX COEAMHEHUSX.
Tunel ruOpuau3anuu aTOMHBIX oOpOMTaidel 1Mo cropoHamM. MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHOM CBsI3W (OOMEHHBIH M JOHOPHO-aKUENTOPHBINM). THIBI MEPEKPHITHUS ATOMHBIX
opbuTtaielt, 6- 1 m-cBsi3u. OMHapHAsA, ABOMHAs U TpoitHas cBsA3b. CIIOCOOHOCTHU pa3phIBa CBsA3EH
B MOJIEKyJ1ax BemecTB. [Ipemioxenue o cBOOOHOM paauKaie, Hykieoduie u aiekTpodue.

Teopust pe3ynpTaToB MONY4YEHHBIX pe3ynbraroB A.M. byriepoBa u coBpeMeHHOE
IpeJICTaBlIeHUEe O  MOJeKyJe. 3HaueHHe [PHUBEACHHBIX  PE3yJbTaTOB  COEJAUHEHUH.
Mornekymsipable U CTpYKTypHble (Qopmynbl. CTpykTypHble (OpMYJbl pa3iU4YHBIX BHUJIOB:
pa3BEpHyTasA, COKpalleHHas, CcKeneTrHas. M3omepusa. Buuabl wu3omepun: CTpyKTypHasd,
IPOCTpaHCTBEHHAs. JNEeKTpoHHbIe 3((eKkThl B MOJEKylax MOJY4YEHHBIX pe3yJbTaToB
(MHIIyKTUBHBIE U Me30MEpHBIE 3D PEKTHI).

IIpencraBnenue o knaccudukanuu semects. [Ipemnoxenue o GyHKIMOHAIBHOW rpymIie.
I'omonorusa. T'omonoruueckue psapl. CUCTeMHas HOMEHKJIATypa pe3yJbTaTOB U3MEPEHHM
(MIOITAK) u TpuBHanbHble Ha3BaHUS OTIENbHBIX IIPEACTABUTEICH.

OcobenHoct ®W  KjaccuuKanus  yKa3aHHBIX — Tokaszarened.  OKHCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE COCTOSIHUS B OPraHUYECKOW XUMHUH.

DKCIIEpUMEHTAIILHBIE METO/Ibl M3YUEHHUs BEUIECTB M MX IPEBPAICHHUI: O3HAKOMIIEHUE C
oOpa3laMu MOJY4YEHHBIX BELIECTB M MaTepHaioB HA MX OCHOBE, OMBITHI 10 MPEBPALICHUIO
BEILIECTB MPU HArpeBaHuU (IJIaBJIEeHUE, OOYTJIMBAaHUE W TOPEHHUE), CO3JaHUE MOJCIICH MOJEKYJ
U3MEPSEMBIX BELIECTB.

YrieBoaopoanl.

Anxkanbl. ['omonoruueckuil psja ankaHoB, oOuias (opmysia, HOMEHKIATypa U U30MEpHsL.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB, S * -rHOpUAM3AIMS aTOMHBIX
opOuTaielt BOKpyT, 6-CBsi3b. Pu3nyecKkue CBOWCTBA aJIKAHOB.

XUMUYEeCKHEe  CBOMCTBa  alkaHOB:  (opmbl  MpeoOpa3oBaHMs,  HU30MEpHU3aLUHU,
JNETUAPUPOBAHMS, IUKIN3ALUH, TUPOJIN3a, KPEKUHTA, TopeHus. [IpencraBnenne MexaHu3MoB Ha
(hoHE HEKOTOPOI 3aMEHBI.

Haxoxxnenue B npupoje. CriocoObl NOTy4YEeHUs U IPUMEHEHHS aJIKaHOB.

Huxnoankanpl. O6mas Gopmyina, HoMeHKIaTypa u u3omepus. OCOOEHHOCTH CBOWMCTB U
CBOMCTB MHUKPOOPTaHU3MOB (IIUKJIONPOINAH, LUKIOOyTaH) ¥ OOBIUHBIX (IMKJIOMEHTaH,
LUKJIOTE€KCaH) [IMKJIOAIKaHOB. BO3MOKHOCTH MOTyYeHHs U IPUMEHEHUS LIUKIIOAJIKAHOB.

Anxkensl. ['oMmonornueckuil psja ankeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ aJKEHOB, Sp *-THOpuau3alusi aTOMHBIX OpOuTasien
BOKpYT, G- U T-CBA3H. CTPyKTypHas U reoMeTpuyeckas (Luc-TpaHc-) uzomepus. Ousnueckue
CBOMCTBA aJIKEHOB. XMMUYECKHE CBOMCTBA: COCTOSIHMUS IPHU COEIMHEHUSX, MPEBpPALICHUS B O-
IIOJIMOHMSI TIpU JBOMHOM CBA3M, NOJMMEpU3aluu U okucieHud. [IpaBmno MapkoBHHKOBA.
KauecTBeHHble SiBJIEHUS HA JBOIMHYIO CBsA3b. CIIOCOOBI MOTYUYEHHS U IPUMEHEHUSI aJIKEHOB.

AJIKa/IUEHBI. Knaccudukanus aJIKaJInEeHOB (conpskEHHBIE,
U30JIMPOBaHHbIE, KyMyauposannvie ). (OCOOEHHOCTH TPOSBICHUS U IOJIE3HbIE CBOMCTBA
CONPSDKEHHBIX JUEHOB, 1,2- n 1,4-npucoenunnenus. lloaumepusanus conpsKEHHBIX UEHOB.
Crioco0bl MoJTy4eHus: U IPUMEHEHUS aJIKaIueHOB.



Anxunbl. ['oMonoruyeckuii psij alnkuHOB, o0ImIas GopMmysa, HOMEHKIATypa U H30MEpHs.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl alIKWHOB, SP-TUOPHAM3AIUS aTOMHBIX
opOutaneii moBepHyTa. Dusnueckue CBOWCTBA aTKUHOB. XUMHUYECKHE CBOWCTBA: Pexum
MIPUCOEIMHEHMS, TUMEPU3ALMN U TPUMEPHU3ALNN, OKUCIEHUs. KHUCIOTHBIE CBOMCTBA QJIKWUHOB,
NPOSIBJIAIOT KOHIIEBYIO TPOHHYIO CBs3b. KauecTBeHHbIe paboThI 1m0 TpoitHOH cBs3u. CriocoObl
MOJTyYEHHUsI U IPUMEHEHUS aJIKMHOB.

ApomaTHyecKHe yriieBoJ10po/ibl (apeHsl). ['omonornyeckuii psij apeHos, oomias popmyna,
HOMEHKJIaTypa U H30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKyNl OeH3o07a.
dusnueckue cBONCTBa apeHOB. XUMHUUECKUE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: IPEBpAIlCHUS
B OCH30JIbHBIA KOJIbLIE M YTJIEBOJOPOJHBIN paauKal, MPOLECcChl MPUCOEAMHEHUS, OKHUCICHUS
romosioroB Oenszona. IlpencraBieHue 00 OPHEHTUPOBOYHOM JCWCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJIKWIbHBIX PaJMKalioB, KapOOKCHIIBHBIX, THIAPOKCUIBHBIX,
aMHMHO- U HUTPOTPYII, aTOMOB rajoreHoB. OcoOeHHOCTH CBOHCTBa ctupoia. [lonmumepuzarus
CTUPOJa. BO3MOXKHOCTH MOTy4YEHNS U IPUMEHEHUS apOMAaTHYECKUX YIJIEBOIOPOOB.

[Tpuponausrii ra3. [lomytHeie HedTsHbIe ra3bl. HedTh u ee peructpanus. Kamenusiit yromap
U TpoaykTel ero mnepepaboTku. CrocoObl mnepepaboTKH He(TU: MEeperoHkKa, KpPeKUHT
(TepMHUYECKH, KaTanuTUUecKui), pudopmunr, nuponus. [Ipoaykrel nepepabotku HedTH, UX
MIPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

I'enetnyeckas CBA3b MEXAY PA3IMYHBIMU KJIaCCaMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOCHHE TaJOrC€HIPOU3BOJHBIX YIVIEBOJOPOAOB. Peaknum 3aMeHsl
rajjoreHa Ha TUAPOKCOrPYIIly, HUTPOIpyNIly, IUaHOIpylIy, aMuHorpynmny. /[lefictBue Ha
TaJIOTEHIPON3BOJAHBIE  BOJHOIO M CIHPTOBOrO pacTBopa Imi€noun. BsaumoneiictBue
JUrajoreHaJIkaHoB C MarHueM M IUHKOM. [IpemyiokeHne o0  MeTalloOpraHM4ecKHX
coequHeHMsX . Vcronp30BaHne rajloreHIPOU3BOIHBIX YTIEBOJIOPOAOB B OBITY, TEXHUKE U IMPH
CUHTE3€ XUMUYECKHUX BEILECTB.

OKCIIEPpUMEHTAIBHBIE METOIbl M3YYEHHUS BEIIECTB W MX MpeBpallleHUui: pU3nvecKue
CBOWCTBA yTJIEBOJOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIE YTIIEBOJAOPOIBI Pa3IMYHBIX KJIacCOB
(obecuBeunBaHre OPOMHOM WJIM MOJIHOM BOJBI, pACTBOP MEpPMaHraHaTa Kajus, B3auMOJeicTBHe
alleTWIeHa C aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOe ompeseneHue H
KOHIIGHTpalus B METOJBI IOJYYEHHs STWIEHA W W3y4YEHHE €ro CBOWCTB, O3HAKOMIIEHHE C
koekusiMu - «Hedptb» u  «Yroas», ¢ BbIOOpKaMu IUIacTMacC, KaydyKOB M PE3HH,
MOJEJIIMPOBAHNE MOJIEKYJI YTIIEBOJOPOAOB U raJOr€HIIPOU3BOAHBIX YIJIEBOJLOPOIOB.

Kucaopoaconep:xamue oprannyeckne CoeiNHEHUsI.

[IpenensHble oaHOaTOMHbIE cnupThl. CTpoeHue MoyieKyad (Ha OCHOBE MeETaHoJla H
sTanona). 'omonoruueckuii psa, odmas hopmyna, u3oMepusi, HOMEHKIIATypa U Kiaccuukanus.
@duznyeckre CBOWCTBA NPENEIbHBIX OJHOATOMHBIX CIMPTOB. BOIOpOIHBIE CBS3M MEXIY
MOJICKYJIJaMH CIIUPTOB. XUMHUYeckue cBoicTBa: Crocod mnpeoOpazoBaHMs, JeruipaTaluy,
OKHCJICHUS, B3aUMOJIEUCTBUS C OPraHWYECKUMH U HEOPraHWYECKUMHM KrciaoTamu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CIUPTHI. JleficTBHE 3TaHOJIa U METAHOJIA HAa OPraHM3M YeJIOBEKA.
Crioco0OblI MoSTy4eHus: ¥ MPUMEHEHHUS! OJTHOATOMHBIX CIIUPTOB.

[Tpoctbie >¢upsl, HOMeHKIaTypa U u3oMmepus. OCOOEHHOCTH OpraHu3Ma U MOJIe3HbIE
CBOMCTBA.

MHoOroaroMHsle CHOUPTHl — STWICHIVIMKOIb WU TiuUepuH. Pusnueckue M XUMHUYECKHE
ceorictBa: dopma mpeBpalieHus, B3aUMOJECUCTBUE C OPraHMYECKMMH W HEOPraHWYECKHUMHU
KHCIIOTaMH, KauyeCTBEHHas PEaKls Ha MHOroaToMHble cnupThl. lIpencraBienne MexaHusma
BKJTFOYAET HyKJIeo(ribHyt0 3aMeHy. JlelicTBrue Ha opranu3M 4enoBeka. CrocoObl MOMyYeHUs 1
IIPUMEHEHNS MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTtpoeHue MOJEKYJ, B3aUMHOE BIIMSHHUE TUIPOKCOTPYMI M OEH30JIbHOTO sJIpa.
dusnueckue cpoicTBa (enona. OcobeHHOCTH cBOWCTBa (eHona. KauecTBeHHbIC SBICHUS Ha
¢enon.  Tokcuunbii  Qenon.  CrmocoObl  TOMyyeHUss M NpUMEHEHus  ¢eHona.
denonpopManbIeTHAHAS CMOJIA.



KapOoHunbHBIE COEAMHEHUS — ajJbJerHAbl W KETOHbl. JIEKTPOHHOE CTPOCHUE
KapOOHWIBHON Tpymmbl. ['oMonornyeckue psapl anblIeruoB M KETOHOB, oOmias (opmyrna,
U30MEpPHUsT M HOMEHKIaTypa. du3nuecKkue CBOWCTBA albACTUIOB M KETOHOB. XHUMHYECKHE
CBOMCTBA AJIbJICTU/I0OB U KETOHOB: Y CIIOBUSA NprucoeauHeHUs1. OKUCIIEHUE allbJIeTHI0B, Ka4eCTBO.
Cocrostaue anpaeru10B. CrocoObl MOTy4YeHUS U TPUMEHEHHS aJlbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE NpeAebHbIE KapOOHOBBIE KHCIOTH. OCOOEHHOCTH COIEpKaHUS MOJIEKYJI
KapOOHOBBIX KHUCIOT. M3omepuss u HoMeHKinarypa. dusnueckue CBOHCTBA OJHOOCHOBHBIX
MpeleabHBIX YIJIEPOAHBIX KHUCIOT. BomoponHble cBsI3M MEXIy MOJIEKyJaMu KapOOHOBBIX
KHUCJIOT. XUMHUYECKHE CBOWCTBA: KUCIIOTHBIE CBOMCTBA, peakuus STepUPHUKAIMM, PEaKUus C
MPUMEHEHUEM YTJIEBOJAOPOIHOrO pajarkana. OcoOEHHOCTH CBOMCTBAa MYpaBbUHOM KHCIIOTHI.
[ToHATHE O TMPOU3BOAHBIX KapOOHOBBIX KHUCIOTaxX — TMPOCTHIX 3dupax. MHoroobpasue
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWCTBA HENpPENEIbHBIX M apOMAaTHYECKHUX KapOOHOBBIX
KHCJIOT, JIUKapOOHOBBIX KHCIOT, THAPOKCUKAPOOHOBBIX KHCIOT. IIpencTaBUTENn BBICIIMX
KapOOHOBBIX KHCJIOT: CTeapuHOBas, MMaJbMUATHHOBAS, OJICUHOBAS, JIUHOIE84,
JUHONen06as KUCIO0Thl. CriocoObl MOMyYeHHUs U TIPUMEHEHUS! KapOOHOBBIX KHUCIIOT.

Crnoxnsle 3¢upsl. ['oMonorudyeckuii psia, odmas (Gopmyna, n3oMepusi 1 HOMEHKJIATypa.
dusnyeckre U XMMUYECKHUE CBOMCTBA: THAPOJIN3YETCS B KUCIION U IET0YHOU Cpefie.

Kupsl. Ctpoenue, ¢uznyeckue M XUMHYECKHE CBOICTBA CUJIbHBI: THIPOJIU3YIOTCS B
KHUCJION M Ie’o4HOi cpene. OCOOEHHOCTH CBOMCTBa COJEpKAIIMX OCTATKH HEMpeaesIbHBIX
AKHUPHBIX KUCITOT. JKUpHI B IpUpoe.

Mpbu1a Kak TBep/ble BBICIIHE KapOOHOBBIE KUCIOTHI, UX MOIOLIEE JICHCTBHE.

Obmme xapaktepucTuku mposiBneHus. Kiaccuduxamus mnpoBoautcs (MOHO-, AU- U
nojucaxapuabl). MoHocaxapubl: TIIOK03a, (pyKTO3a, rajakrosa , pudbosa , 1e30KCHpruodo3a .
®dusnyeckne cBoiicTBa M mpeObiBaHMe B mpupone. PoTocuHTE3. XUMHYECKHE CBOWCTBA
III0KO3bl:  JlelicTBUE TMpH yNOTpeOJeHUHM CIUPTOBOW M ajibJErMIHON TpYyHI, CIMPTOBOE M
MoJikuciioe Opoxenue. [IpuMeHeHHe TIOKO3bl MMEET 3HaueHUe MJs SKU3HENEATEIbHOCTH
opranu3ma. Jlucaxapuipl: caxapo3a, MajibTO3a W JIAKTO3a . BoccraHaBiauBaroue U
HEBOCCTaHABIIMBAKOIME aucaxapuiabl. I'maponns aucaxapmiaoB. HaxoxxaeHune B mpupone u
npuMmeHeHue. Ilonncaxapuapl: Kpaxmall, INIMKOT€H M I1eiuroo3a. CTpoeHHE MaKpOMOJIEKYII
KpaxMmaja, TJIMKOT€Ha W MLeJUIroJ03bl. Pu3nyeckue CBOMCTBA KpaxMalla M IEJUTFOJIO3BI.
XVWMHYECKHE CBOMCTBA Kpaxmala: THApPOJIM3, KaYECTBEHHAsl PEakius ¢ HWOoAoM. XHMMUYECKUE
CBOMCTBA 1EJUTIOJIO3bI: THIPOJIU3, MOJIydeHHe 3(UPOB 1esTton03bl. [loHsaTHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCIIEPUMEHTAIBHBIE METO/bl M3YYEHHUS BEIIECTB M MX NPEBPAIICHHUN: paCTBOPUMOCTD
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOJEHCTBHE 3TaHOJIA C HATPUEM, OKHUCIEHHE AITHIIOBOTO
CupTa B albJCTHJ Ha PACKAJIEHHOM MEIHOW INPOBOJIOKE, OKHMCIECHHE JTHJIOBOIO CHUPTA
IUXPOMATOM Kajus (BO3MOXKHO MCIIOJIb30BaHUE BHUIECOMATEPHATIOB), KAUECTBEHHBIEC PEaKIMH Ha
anprieruyipl (¢ ruapokcuaoM auammuHcepeOpa(l) ) u runppokcunom menu(ll)), peakuus
rnuiepuHa ¢ ruapokcugoM Meau(ll), Xxumuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3alMOJICIICTBHE paCTBOPEHHBIX INI0K03 ¢ ruapokcunom meau(ll), B3aumoaeiictBue kpaxmania ¢
MOJIOM, pellleHHe SKCHEepUMEHTANbHbIX 331a4 1o TeMaM «CrnupTtel U QeHonb», «KapOoHoBbIe
KHUCJIOTHI. CIIOXKHBIE Y(PUPBD).

A3oTcoaepkaniue OpraHnyecKne CoeANHEeHHusl.

AMUHBI — OpraHuuYeckue TIpous3BoJHbIe amMmuaku. Kiaccudukanuss amMHHOB:
anupaTHYeCKUe U apOMAaTUYECKUE; TIEpBUYHbIC, BTOPUUHBIE M TpeTuuHble. CTpOeHHE MOJIEKYJI,
obmas (opmyna, u3oMmepus, HOMGHKJIATypa U (U3UYECKHE CBOWCTBA. XHUMHYECKHE CBOWCTBA
annpaTHYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAHHE, B3aMMOJEHCTBHE MEPBUYHBIX
aAMHUHOB C a30TUCTOM KMCIOTON. COoNM anKWIaMMOHUS.

AHWIMH — TpPEICTaBUTENb AMMHOBOTO apoMarmdeckoro pszaa. CTpoeHHME aHWIMHA.
B3aumHoe BnusiHuE Tpynnbl aTOMOB B MOJIeKyJiax aHuianHa. OCOOEHHOCTH CBOMCTBA aHUJIMHA.
KayectBeHHble cocTosiHMS Ha aHWIMH. CrocoObl MONydeHUs U NPUMEHEHHs aau(aTHudecKux
amuHOB. [lonydyeHne aHWIMHA U3 HUTPOOEH3071a.



AmuHokucnotel. Homenknatypa u  usomepus. OTHeNbHbIE NPEACTABUTENN  O-
AMUHOKHCIIOT: TJIMIUH, ajJaHuH . PU3nyeckue CBOMCTBA aMUHOKHCIOT. XHUMHUYECKHE CBOMCTBA
aMMHOKHCIIOT, TaKHe Kak aM(OTepHbIE COSIMHEHMS, PeaKlns MOIMKOHIACHCAIINH, 00pa30BaHue
MEeNTHAHON cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U TUJPOJIU3 NENTHIOB.

benkn kak mnpupoansle nonuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS CTPYKTYpPBI
O0enkoB. XUMHYECKHE CBOWMCTBA COEOUHEHHI: TUAPONN3, JIeHaTypalus, KaueCTBEHHBIE
COCTOSIHMSI Ha BEILLIECTBA.

OKCIIEPpUMEHTAIBHBIE METO/bl M3YYEHUS BEIIECTB W WX MPEBpalleHU: pacTBOPEHHE
OenKoB B BOJIE, JCHATypalusi OeNKOB NMPH HArpeBaHWHM, LIBETHbIE (OPMBI OENKOB, pelleHue
AKCIIEPUMEHTAJIbHBIX 337ad IO TeMaM «A30TCOJIep)Kalllie OPraHWYecKHe COCAMHEHUS» U
«Pacnio3HaHue MOITyYEHHBIX COCAUHEHUIN.

BbicokomoiekyasipHbIe COEAUHEHHUS .

OCHOBHBIE TOHATUS XUMHHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb NOJUMEpU3AlNH, CpeAHsss MoJieKyispHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — OJMMEPHU3ALUS U TOJIMKOHEHCALIHSL.

[TonumepHbie MaTepUaIbl. [Tnactmaccel (monmaTUIIEH, MIOJIUIIPOIIUJICH,
MOJIMBUHUIXJIOPH], HOJIUCTUPOJL, MOJIMMETHUIMETAaKpUIIaT, MOJIMKapOOHATHI,
noymdTUIIeHTEpedTanar). Y Tian3anus u nepepadboTka rmiacTyuka.

OnacToMepbl:  HATypajbHBI  KayyyK, CHHTETHYeCKHE Kaydykd (OyTaJueHOBBIMH,
XJIOPOIPEHOBBIN, U30IPEHOBBIN) U CUIIMKOHBI . Pe3nHa.

BonokHa: MCTOYHMKHM (XJIONOK, IIEPCTh, IIEIK), MCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KapOH U JIaBCaH).

[Tonumeps! cienMaibHOTO Ha3HaYeHUA (Te(IIOH, KeBiap, 3JEKTPOIPOBOASAIINE MTOJTUMEPHI,
OuopasnaraemMble MOJIUMEPHI) .

OKCIIEpUMEHTAIBHBIE METO/Ibl U3YYEHUs BEUIECTB M WX NPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3uaMi TOSABJIEHUS U HUCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB, peLICHHE
SKCIIEPUMEHTAJIBHBIX 331a4 10 TeMe «Pacro3HaBaHueE MJIACTMACC U BOJIOKOHY.

PacuérHeple 3anaum.

Ha mnepexon MonekynsipHOil (GOpMysbl OpPraHMYECKUX COEAMHEHHH 10 MacCOBBIM
3JIEMEHTaM, BXOJAIIUM B €ro COCTaB, HAXOXKICHHE MOJIEKYJISIpHON (OpMysbl OpraHHYecKuX
coeMHeHU mo Macce (00bEMY) MPOIYKTOB CropaHusi, IO KOJMYECTBY BellecTBa (Macchl,
00bEMa) TPOAYKTOB W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHHBIX, CTPYKTYPHOU (HOpMYIIbI
OpraHuYeckux BemecTB Ha (OCHOBaHHOE Ha €ro CBOWCTBE WM CIOCOOE TOIy4eHus,
oTpesiesieHue JI0JIM pe3yJIbTaTa MPOLyKTa OT TEOPETUYECKH BO3MOKHOTO.

MexnpeamMeTHble CBA3N.

Peanu3anus mMeXnpeaIMETHBIX CBsSI3€d IPH W3yYEHHWH opraHudeckod xumuu B 10 kimacce
MOCPEJICTBOM HCIOJIB30BaHUS KaK (MII0CO(pUil €CTeCTBEHHO-HAYUHBIX MOHATHH, TaK U MOHITHH,
MIPOBOAMMBIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOme ecTecTBEHHOHAy4YHbIE TOHATHA: SBJICHME, HAay4HbIH (akT, Tumoresa, Teopus,
3aKOH, aHAJIN3, CHUHTE3, Kiaccu(uKauus, HaOJIIOJeHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®usnka: marepus, aToM, >SJEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJa, JHEPreTHYECKUN
YPOBEHb, BEIIECTBO, TeENO, OOBEM, arperaTHoe COCTOSIHHE BEIIeCTBA, (U3MYecKas Cuia,
BEJIMYMHA U3MEPEHMSI, CKOPOCTh, DHEPIHsl, Macca.

Bbuonorus: xnerka, opraHusM, SKocucTema, 6uocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA W TEeTepOoTpOdHBIH THUN THUTaHUS, OpokeHHE, (POTOCHMHTE3, IbIXaHUE, OCIIKH,
YTJIEBO/IbI, XKHUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI.

['eorpacdus: mose3Hble HCKOMAaeMble, TOTUIUBO.

TexHonorus: NUILEBBIE MPOIYKThl, OCHOBBI 3J0POBOrO IUTAaHMsI, MOIOLIME CPEACTBA,
MaTepuajbl U3 UCKYCCTBEHHBIX M CHHTETUUYECKHX BOJIOKOH.

11 KIIACC
OBIIAS 1 HEOPTAHUYECKAS XUMUSA



TeopeTrudeckne 0CHOBbI XUMHH.

AtoMm. CocTtaB aTOMHBIX siiep. XUMU4ecKuid sneMeHT. M3otonbl. CTpoeHue 3JeKTPOHHBIX
000J109€K aTOMOB, KBAHTOBBIC YHCJIa. DHEPTETUUYCCKHNE YPOBHU M YPOBHH. ATOMHBIC OpOUTAIIH.
Knaccudukanus XMMHUYECKUX 3JIEMEHTOB (S-, p-, d-, f-amementsl). Pacnipenenenue 31eKTpOHOB
[0 AaTOMHBIM opOuTanaMm. DJIEKTPOHHbIE KOH(PUIypallud aTOMOB JJIEMEHTOB IEPBOrO—
4eTBEPTOro MepHofa B OCHOBHOM M BO30YKIEHHOM COCTOSIHHH, DJIEKTPOHHBIE KOH(MUTYpaIHH
HMOHOB. DJIEKTPOOTPUIIATEIHHOCTD.

[lepuonnueckuii 3akoH u Ilepuonnueckass cucrema ¢ snementamu .M. Menneneesa.
CBsi3p MEPUOAMYECKOTO 3akoHa H [leproaudYecKkoil CHUCTEMBI HMCXOAHBIX JJIEMEHTOB C
COBPEMEHHOM Teopueil BO3HMKHOBEHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWCTB
AJIEMEHTAPHBIX JIEMEHTOB U 00Pa30BBIBAEMBIX UMH MIPOCTHIX U CIIOXKHBIX BEIIECTB IO TPyIIaM
U niepuojiaM. 3HaueHue nepuoauueckoro npasa .M. Menneneesa.

XuMudeckas CBSI3b. BUIBI XMMHYECKOM CBSA3M: KOBaJCHTHAs, MOHHAS, MeTaJNIMUecKas.
MexaHu3mbl o0Opa3oBaHUs KOBQJIEHTHOMU CBSI3U: O0OMEHHBII
W JOHOPHO-aKIENTOPHBIM. DHeprus W IMHA CBs3u. [loNApHOCTH, HAMPABICHHOCTh U
HACBIIIAEMOCTh KOBaJIEHTHOM cBsi3u. KpaTHbie cBs3u. BonmopoaHas cBsizb. MexMONEKYIISpHbIE
B3aUMOJICUCTBHS.

BajleHTHOCTP U BaJIEHTHbIE BO3MOKHOCTHM aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYpbI
MOJICKYJI ¢ UX T€OMETPUUYECKHM CTPOEHHEM (Ha OCHOBAaHUHU COCJAMHEHHM 3JIEMEHTOB BTOPOTO
IIepUoaa).

[IpencraBnenne 0 KOMIUIEKCHBIX coennHEHHsX. (CoCTaB  KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HaYE€HHE KOMIUIEKCHBIX coeauHeHui. I[Ipennmoxxkenue o
KOOPIAWHALIMOHHON XHUMUHU.

BemiectBa MOJIEKYJISIpHOTO M HEMOJIEKYJISIPHOTO BELIECTBA. THUIBI KPUCTAIIMYECKUX
peIéToK (CTPYKTYp) U CBOMCTBA BELLIECTB.

[Ipennoxxenue o nucnepcHbIX oOcyxaeHusx. Mctuanble pacTBopsl. [IpeacraBnenue o
KOJUTOUTHBIX pacTBOpax. CrOCOOHOCTH BBIPAXKEHUS COJEPKAHUS PACTBOPOB: MaccoBas JOJS
BEILIECTBA B PacTBOpE, MOJIsipHAsi KOHLEHTpauus. HachlllleHHble U HEHACBIIIEHHbIE PacTBOPBI,
pactBopuMOCTh. Kpuctammoruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. |pUBHANBHBIE HA3BAHUS
OTJICTTLHBIX MPEACTABUTEICH HEOPTAaHNYECKUX BEIICCTB.

Knaccudukanus OCHOBHOTO HMHTPEIUEHTa B HEOPTAaHUYECKOW W OPraHUYECKON XUMHH.
3aKOH COXpaHEHHsI MAaCCOBBIX BEIIECTB; 3aKOH COXPAHCHHUS U MPEeOoOpa3oBaHUsSI SHEPTHUH TPHU
JUHAMHYECKUX peakuusx. TenaoBbie 23QPeKTsl Bo3neHCTBUS. TepMOXUMUIECKIE YPAaBHEHHUS.

CKOpOCTh COCTOSIHHS, €€ 3aBHUCHMOCTb OT pa3iudHbIX (AaKTOpoB. ['OMOTEeHHBIE U
reTeporeHHble cocTosiHus. Karanus u katanuzaTopsl.

OOparHple W  HeoOpaTUMbIE COCTOSIHHSI.  XuUMH4Yeckoe paBHoBecue. Koncranra
XUMHUYECKOrO paBHOBecusi. (DakTopbl, BIMAIONIME HAa COCTOSHUE XMMHYECKOTO PAaBHOBECHS:
TEeMIIepaTypa, JaBJICHUE U COJEPKaHHE BEIIECTB, MPUCYTCTBYIOMUX B cocTossHUH. [TpuHiun Jle
[TaTens.

Onektpostrueckas gucconumainus. CuwibHble W ciabble  dnekTposuThl.  CTeneHb
mucconuanuu. CpeacTtBa  BOJIHBIX — pacTBOPOB:  KHUCIIOTHAs, HEWTpaibHas, ULIEIOYHAs.
Bonoponnsriit mokazatens (pH) pactBopa. ['maponus coneit. Peakimu nonnoro oomMena.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE COCTOSIHUS. (CTeneHb OKucieHus. OKUCIUTENb U
BOCCTAHOBUTENb. [Iporecchl OKHCICHHS W BOCCTAHOBJICHHS. BaXHEHIINE OKHCIUTETH |
BoccTaHoBUTenHu. MeTos 6anaHca 6anaHca. DIEKTPOIU3 PACTBOPOB M PACTBOPOB BEILIECTB.

OKCHEPUMEHTAIBHBIC METOIbl M3YYCHHS BEIICCTB W WX NPEBPAIICHHUN: WCIIOIH30BAHUE
nepokcuaa BenukoOpuranuu B pa3paboTke KaTalnu3aTopa, MOJEINU KPUCTATUIMYECKUX PEIIETOK,
MPOBEJCHUE HMOHHOTO OOMEHA, OMpENEeJeHUE CPEeabl PACTBOPOB C IOMOIIBIO HWHIUKATOPOB,
M3y4YCHHE PA3NIUYHBIX (PAKTOPOB HA CKOPOCTH XHUMHUYECKOTO pPEXKHMa U TOJOKEHUE
XUMHUYECKOTO PAaBHOBECHS.



Heopranuveckasi xumus.

[Tonoxxenne HemeraminoB B llepuoandeckoi cucrteme no annementam .M. MenneneeBa u
0COOEHHOCTH CKaTHs UX aTOMOB. DU3HUYECKUE CBONCTBA HEMETAIUIOB. AJUIOTPOIHS HEMETAIIIOB
(o mpu4mMHE KUCI0poaa, cephl, hochopa u kuciaopoaa).

Bonopon. Ilonydyenue pu3nyuecKkuXx M XUMHYECKMX CBOMCTB: pEakIUM C METallaMH U
HEMETaJlIaMH, BOCCTAHOBUTEbHBIEC CBOMCTBA. [ mapuabl. TOMIMBHBIEC 3JIEMEHTHI.

I'anorensl. HaxoxaeHnue B mpupoje, cocoObl MONyuyeHHs, (pU3HuecKue M XUMHUECKUE
cBoiicTBa. ["asoreHBomoponabl. BakHeline KucaopoacoAepKaliue COSAUHEHHS TalIOTE€HOB.
JlaGopaTopHble U MPOMBIIIICHHBIE CIIOCOOBI MOy4YeHHUs rajnoreHoB. [IpuMeHeHe rajJoreHoB u
UX COeIMHEHHUI.

Kucnopoa, o3oH. JlabopaTtopHble M NPOMBIIUIEHHBIE CIOCOOBI MOJYYEHHS KHUCIOPOA.
Odusuyeckue M XUMHYECKHE CBONCTBA W MpPHUMEHEHHE KHciIopoaa M o30Ha. Okcuasl U
MIEPOKCH/IBI.

Cepa. Haxoxnmenue B TIpUPOJE, CIMOCOOBI TONYYCHHS, (HU3UUECKHEC M XUMHYECKHUE
coiictBa. CepoBonopon, cynbhuasl. Oxeun cepri(1V), okcnn cepri(VI). CepHucTsie U cepHbie
KHCIOTBI U uX coidu. OcoOEHHOCTH CBOICTBa CepHOM KHUCIOTHL. [lpuMeHeHHe cepbl M HX
COCIMHECHU.

Azor. HaxoxneHue B MpHpoje, CHOCOOBI MOJy4eHHUs, (U3MUECKHUEe U XUMHYECKHE
cBOicTBa. AMMUaK, HUTpuAbl. OKCUABI a30Ta. A30THUCTBIE U a30THCTBIE KHCJIOTHI MU HUX COJIH.
OcoOeHHocTH CBOICTBa a30THOM KUCHOTHL. [IpuMeHeHHe a30Ta U ero coeIuHEeHWil. A30THBIE
ynoopeHusl.

®dochop. Haxoxnenne B mpupone, CrmocoObl MOTydeHHs, (PU3HUYECKUE W XUMHUYECKHE
cBoiictBa. Pochunsl u Qochun. Oxcunsl ¢docdopa, QochopHas KuciorTa M ee Cou.
[Ipumenenue pochopa u ero coenunennii. DochopHbie yI0OpECHHUS.

VYriaepon, HaxoxjaeHue B mpupoae. AuriorponHble Moaudukauuu. dusznyeckue u
XMMHUYECKHE CBOWCTBA MPOCTHIX BEUIECTB, 0Opa3oBaHHbIX yriepoaoM. Okcun amomunus(ll),
OKCH ]I Bo3ayxa(lV), yroJibHas KHCJI0Ta " ee COJIN. AKTUBHUPOBAHHBIN
yroib, aacopouus . Oymnepensl, rpadeH, yriepoaHble HaHOTPYOku . [IpuMmeHeHHMe NpOoCThIX
BEIIIECTB, 00pa30BAHHBIX YIJIEPOAOM U €r0 COSTUHEHHA.

Kpemuuii. Haxoxzaenue B mpupojae, cnocoObl MOdydeHHs, (GU3MUECKHe U XUMHYECKHE
coiicTBa. Oxcua kpemHuA(IV), kpeMHHEBast KUCIOTa, CUIIMKAThl. [IpuMeHeHne KpeMHHS U €To
coeauHeHnil. CTEKI0, €ro MOJy4YEeHHE, BUIbI CTEKJIIA.

[Tonoxenue matepuanoB B Ilepuouueckoii cucteMe OCHOBHBIX 31eMeHTOB. OCOOEHHOCTH
COXpaHEHHUsI JJICKTPOHHOTO 000JI0YKa aToMOB MeTamioB. OOmue ¢Qusudeckue CBOWCTBA
MeTauioB. [IpuMeHeHre MeTauIoB B OBITY U MeXaHHueckoe o0opyaoBanue. CriiaBbl METaJIOB.

DNEeKTPOXUMHUYECKUN sl HampsHDKEHHBIX MeTauioB. OOmme crmocoObl  MONTydYeHUs
METAJJIOB: TUAPOMETAIUTYPIUsl, TUPOMETAIUTYPIus, deKTpoMeTautyprus. [lonsaTiue o koppo3uu
MeTaiioB. CocoObl 3aIUThI OT MPOIIKUBKH.

OOmiast xapakrepuctuka MeTauioB IA-rpynmel I[lepuonudeckoil cUCTEMBbI 3J1€MEHTOB.
Hatpuii u kanuii: nonydyenue, puU3MYeCKue W XMMHUYECKHE CBOICTBA, MPUMEHEHHE IMPOCTHIX
BELIECTB U UX COECIUHEHUH.

Obmas xapakrtepuctuka MeramwioB IIA-rpynmsl [lepuonudeckoil cucTeMbl 37€MEHTOB.
Maruuii ¥ KanplMii: nmosyyeHue, Gu3n4eckue U XUMUYECKUEe CBOWCTBA, MIPUMEHEHUE MPOCTHIX
BELIECTB U UX coeAMHEHUN. JKECTKOCTh BO/IBI M CIIOCOOBI €€ OrpaHUYEHUSI.

AJNIOMMHUH: TIONy4yeHHe, (PU3NYEeCKHe U XUMHYECKHE CBOMCTBA, NMPHUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coenuHeHus. AMMOTEpHBIE CBOMCTBA OKCHJA M THAPOKCHUIA BO3ACHCTBYIOT,
T'MJIPOKCOKOMIIEKCHI ITOIBEPTatOTCs BO3AEUCTBHUIO.

OO1as xapakTepuCcTUKa CUTHAJIOB yripaBieHus noarpymnmnoi (b-rpynmoit) Ilepuonnueckoit
CUCTEMBI MUCXO/IHBIX JIEMEHTOB.

Ou3nYecKre U XMMUYECKUE CBOMCTBA XpoMa M €ro coeauHeHu. OKCHUIIBI U TUAPOKCHIBI
xpoma(Il), xpoma(Illl) u xpoma(VI). XpomaTel U IUXpOMaThl, UX OKHCIUTEIbLHBIC CBOMHCTBA.
[TonydyeHue u npuMeHeHUE XpoMa.



Pu3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro CoeIuHeHud. Baxnenmmue
coenunenus mapranna(ll), mapranna(I1V), mapranna(VI) u mapranua(VIID). [lepmanranar xanus,
€ro OKUCJIUTEIbHbBIE CBOMCTBA.

du3nYecKre U XUMUYECKUE CBOMCTBA Kejie3a U ero coeAuHeHn. OKCUIbl, THAPOKCUIBI U
tBepabie coenunenus skene3a(ll) m xemesa(Ill). Ilomydenwe w mpHMEHEHHE >Keie3a U €ro
CIUIABOB.

Pu3NYECKUE U XMMUYECKUE CBOMCTBA MEIN U €€ coeauHeHui. [lonyuenue u npuMeHeHne
JIEKapCTB U UX MPENapaToB.

[{uuk: monmyueHue, GU3nMUecKre U XMMHUUECKHE CBOMCTBA. AMGOTEpHBIE CBOMCTBA OKCHJIA
Y TUJPOKCH]IA IIMHKA, TUIPOKCUKOMILIIEKCHI [IUHKA. [[puMeHeHne MHKa U €r0 COeTMHEHUN.

OKCIIEPUMEHTAIBLHBIC METOJIbI M3YUEHUS BEIIECTB U UX MPEBPAIICHHUH: N3ydYeHHEe 00pa3IoB
HEMETAJUIOB, TOpeHue cepbl, Gocdopa, keme3a, MarHus B KUCIOPOJE, M3yUEHHE KOJUICKITUU
«MeTtaibl U CIUIaBbl», B3aUMOJICUCTBUE IIECIOYHBIX M LIEJIOYHO3EMEIBHBIX METAJLUIOB C BOJAOM
(BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), B3aWMOJCHCTBHE IIMHKA W JKele3a C
pacTBOpamMu. KHUCJIOTBHl M IIEJIOYM, KAYECTBEHHBIE pPEAKLMM Ha HEOPTraHUYECKUE AHUOHBI,
KaTHOHBI BenmnkoOpuTaHWM M KaTHOHBI METAJUIOB, B3aUMOJCHCTBHE THUAPOKCHIOB M ITMHKA C
pacTBOpamMu KUCJIOT U HIEJIOYEH, SKCIIepUMEHTaIbHbIE 3a/1aun 110 TeMaM «[ anorens», «Cepa u
WX COCIMHEHHS», «A30T U Pocdop U UX COCAMHEHUS». », «METaJlsIbl OCHOBHBIE TTOATPYIIITH»,
«MeTaibl COPOTUBIICHUS TTOATPYIIIIBD.

XUMMS U )KU3Hb.

Ponp xumuu B obecrieueHU pa3BUTHs denoBeuecTBa. [IpeanokeHne o HaydHBIX METOaxX
MO3HAaHUA M METOJOJIOTUM HAy4HBIX HCcienoBaHuid. HaydHble NpUHUUIBI OpraHu3aluu
XUMHUYECKOTO MPOU3BOACTBA. [I[pOMBIIIIIEHHBIE METOIBI TIONYUEHUSI OPTaHUYECKUX BEIIeCTB (Ha
OCHOBE TIPOM3BOJICTBA aMMHaKa, CEPHOW KHUCIOTHI, MeTaHoJyia). [IpoMBINIIICHHBIE METOIbI
MOJYyYECHUS METAUIOB M CIUIABOB. XMMHMUYECKOE 3arpsA3HEHHUE OKPYXKAKOIIEH Cpelbl U €ro
nociencTBus. Poib xumMuu B 00€CTieUeHUH SHEPTETHUECKOM 0€30MacHOCTH.

XuMus M 310pOBbE UeloBeKa. JlekapcTBeHHblE cpenctsa. lIpaBuiia ncnosib30BaHUs
JIEKapCTBEHHBIX MpENapaTroB. Pojib XUMUU B pa3BUTHU MEIUIIUHBI.

XuMuUs TPOIYKTOB MUTAHUS: OCHOBHBIC KOMIIOHEHTHI, MUIIEBbIe JO0OaBKHU. Posb Xumun B
o0ecrnieueHrnr 6€30MacCHOCTH MUIIEBBIX MPOJYKTOB.

Kocmernueckne u mapdromepHbsie cpenctBa. beitoBas xummusa. [lpaBuna Ge3omacHOTro
WCIIOJIH30BAaHUS CPEJICTB OBITOBOM XMMHH B TIOBCEAHEBHOM KH3HHU.

XUMUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHalbl (IIEMEHT, OETOH).

XUMHSI B CEIBCKOM X03stiicTBe. OpraHnyecKkre 1 MUHEPaIbHbIE YI0OpEHNUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHallbl, KPAaCKH, CTEKJIO, Kepamuka. Marepuaisl
JUIS1 DIEKTPOHUKH . HaHOTEeXHOMOT NN .

PacuérHpie 3a/1a4n.

Pacuérer: Mmacca BemecTBa win 00bEM ra3za Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macca
i 00bEM OJHOTO W3 TMPHUCYTCTBYIOIIMX B XHUMHYECKHMX BeIIeCTBaX, Macchl (00BEMa,
KOJTMYECTBA BEIIECTBA) MPOIYKTOB, COCTOSHUE, €CITH OJHO W3 BEIICCTB UMEET MPUMECH, MAaCChl
(0O0BbéMma, KOJINYECTBA BEILIECTBA) MpOAYKTa
. OJIHO W3 BEHIECTB JIaHO B BHUJIC PacTBOpa C OMNPEIEICHHOW J0JIE pacTBOPEHHOTO BEIECTBA,
J07I KOTOPOTO TOTHOJia U MOJIIPHOW KOHIIGHTPAIlMM BEIIeCTBA B PacTBOpE, JOJS BBIXOAA
MPOAYKTa OT TEOPETUUECKH BO3MOKHOTO.

MeXnpeIMETHBIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBA3€H NMpu M3ydeHUu oOlle U HeopraHM4ecKol XUMUU B
11 kiacce ocyuiecTBIsAETCS MOCPEACTBOM HCIOIB30BAHUS KaK €CTECTBEHHO-HAYUYHBIX MOHSATHUH,
TaK ¥ MOHATHI, TPOBOJMMBIX B OTJIEIbHBIX MTPEAMETAX €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHA: SIBJICHHE, HAY4YHBIA (akT, THIOTE3a, TEOPHUS,
3aKOH, aHajau3, CHUHTE3, KilacCUUKaIus, TMEePUOANIHOCTh, HAOIIO/ICHHe, W3MEepeHue,
JKCIIEPUMEHT, MOJIEJIb, MOJICIIUPOBAHHUE.




®dusuka: Marepusi, MUKPOMHUP, MAKpOMHUp, aTOM, 3JIEKTPOH, NPOTOH, HEHUTPOH, HOH,
M30TOIbI, PaJUOAaKTUBHOCTh, MOJIEKYJa, SHEPreTHYEeCKH YpPOBEHb, BEILECTBO, TEJIO0, OOBEM,
arperaTHOe COCTOSHHE BEIECTBA, WACAIbHBIM ra3, ¢u3uueckas Mepa, YMEpeHHas Mepa,
CKOpPOCTb, SHEPT U, Macca.

buonorus: kierka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIM3M, MaKpo- U
MUKPO3JIEMEHTbI, O€JKH, >KUPBI, YIJIEBOJbI, HYKICHMHOBbIE KHUCIIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEILIECTB U MIOTOK SHEPTUU B IKOCUCTEMAX.

['eorpacdus: none3Hple UCKOMAaeMble, TOPHBIE MOPOAbI, MOJIE3HbIE WCKOMAeMble, TOIUIMBO,
pECypCHI.

TexHonoruu: XuMUYecKasi MPOMBIIIEHHOCTb, METAJUTYPIUsl, CTPOUTENIbHbIE MaTepHallbl,
CEJIbCKOXO3SIICTBEHHOE ~ KOCMETHYECKOE  IMPOM3BOJCTBO,  IHILIEBAs  MPOMBIIIJIEHHOCTD,
(dapmalieBTHYECKask IPOMBIIUIEHHOCTb, TPOU3BOJCTBO XUMHUYECKUX MPENapaToB, MPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHAIIOB, 2JIEKTPOHHAS IIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.
[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI [10 XUMHUU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBILETO OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B coorBeTcTBUM C CUCTECMHO-ACATCIbHOCTHBIM IIOAXOAOM B IIO3TAIIHBIX JIMYHOCTHBIX
pe3ylibTaTaX OCBOEHHUSI IpeAMeTa «XUMHUS» Ha YpOBHE CcpeaHero olmiero o0Opa3oBaHUs
BBIJICJIAIOTCS  CIIEIYIOIIME COCTABIISIONIME: OCO3HAHHE OOYYAIOIUXCS HMEET POCCHUCKYIO
IPaXJaHCKYI0O HIEHTHYHOCTb, TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOTPE/ICNICHNI0, HAIMYWe MOTHUBAIMU K OOYYCHHIO; TOTOBHOCTH U  CIIOCOOHOCTH
00y4aroluXxcsi YIpaBIATbCA B YCIOBUSAX OOIICTIPUHATHIX HOPM M HOPM IOBEACHMS;, HAJTUYHE
IMpaBOCO3HAHUA, rJIaBHOM KYJBbTYPBbI; CHOCO6HOCTL CTaBUTh LCJIU U CTPOUTD JKU3HCHHBIC IJIAHBI.

JIndHOCTHBIE pe3yibTaThl OCBOCHHS INMpeAMeTa «XHUMHUS» OTPakaloT cHOPMUPOBAHHOCTH
OTIBITAa TIO3HABATEIILHON U MPAKTUYCCKOU JACSITEILHOCTH 00YUYAIONINXCS B MPOLIECCE Peah3aIiu
00pa30BaTeNbHON NeATEIbHOCTH.

JInuHOCTHBIE pe3yibTaThl OCBOEHMS NpEeAMETa «XUMHS» OTpakaroT c(HOPMUPOBAHHOCTh
OTIbITa MTO3HABATEJILHOM U MPAKTUYECKOUN ACSITEIbHOCTH 00YUYaIOUIMXCs B MPOLIECCe peann3aliuu
O6pa3OBaTeHI>HOI>'I ACATCIIbHOCTH, B TOM YHCJIC B 4aCTH:

1) BbICcHICE OOpa30BaHueE:

OCO3HAHHOCTH o6yqu1/1;1 MNPUBOJUT K USMCHCHHUIO CBOMX KOHCTUTYLIMOHHBIX IIpaB U IIpaB,
COOJIOICHUS 3aKOHA U TIPABOIIOPSIKA;

NpCACTAaBJICHHUA O COLOHUAJIBHBIX HOpMax MW IIpaBUJIaX MCKINMYHOCTHBIX OTHOIIIEHUHA B
KOJIJIEKTHBE;

nmoMoulb B COBMECTHOM TBOp‘-IGCKOﬁ ACATCIIBHOCTH IIPU CO3JaHUKW HAYYHBIX IMPOCKTOB,
pEIlIeHNN HAYyYHBIX U [M03HABATEIbHBIX 3a/1a4, XUMUYECKHX IKCIIEPUMEHTOB;

CMOCOOHOCTH TMOHUMATh U MPUHUMATh MOTHUBBI, UCH, JIOTUKY M apryMEHTHI IPYTHX MpU
aHaJIM3€e Pa3IMYHbIX BUIOB YUeOHOM NEesSTENbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIMTAHMS:

LIEHHOCTHOTO OTHOIICHHUA K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XVMMUH,

[Tonnepxkka mporecca TBOpPUECTBA B TEOPUSX M IMPAKTUYECKOM MPUMEHEHUH XUMUH,
OCO3HAaHHUEC TOro, 4TO B JAaHHBIX 06HaCTI/I HAayKH CCTb PE3YyJIbTaThbl AJIUTCIIBHBIX HCCHeI[OBaHHﬁ,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/Ja YUEHBIX U MTPAKTHKOB;

HHTCPCC U IIO3HABATCIIbHBIX MOTHUBOB B IIOJNYYCHHU HW TOCICAYIONIEM AaHAJIM3C
nH($OpMaLIUHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHONW OT€UECTBEHHON XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

MOPAJIbHOIO CO3HAHUS, STUYECKOTO [TOBEACHNUS;



CIIOCOOHOCTH OIEHUBATh CUTYAIH, CBSI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH, U IPUHUMATh
OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha MOPAJTbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH;

METOJ OLIEHUBATh CBOE MOBE/IEHNE M MOCTYIKH CBOMX TOBApHUIIEH C MO3ULUI MOPaIbHBIX
Y TIPABOBBIX HOPM U C YIETOM OCO3HAHHS MTOCIICICTBUH MTOCTYIIKOB;

4) popmupoBaHue KyJbTYpPbI 310POBbSI:

[Tornmanue 3m0poBOro M 6e30macHOro o0pas3a >KM3HU, HEOOXOIUMOCTh OTBETCTBEHHOTO
OTHOUICHUS K COXPAaHEHHIO ICUXUYECKOTO 3710POBbS;

coOro/IeHne MpaBWJl OE30MacHOTO OOpalleHus ¢ BEIIeCTBAaMU B OBITY, MOBCEIHEBHOMN
)KU3HH, B TPYTOBOM JIE€ATCIBHOCTH;

MOHWMaHWE [IEHHOCTeH WHIMBHUIYabHOTO TIpaBa W KOJUICKTHBHOTO 0E3011acHOTO
MOBEJICHHS B OTHOLLICHUH YTPO3 3/I0POBBIO U JKU3HU JIIOJCH;

OCO3HAHME TOCTICICTBUI W HENPHUATHS BPEIHBIX TPUBBIUEK (YMOTpeOICHHE alIKOTOJIA,
HApPKOTHUKOB, KYpPEHHUS);

5) TpyA0BOro BOCIMTAHMSA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKOW JESTEIbHOCTH,
OOIIIECTBEHHO TTOJIC3HOM, TBOPUECKOH U APYTHX BUAAX JEATCITHHOCTH,

yCTaHOBKA Ha aKTHBHOE YYacTHe B pPEHICHUM TMPAKTHUYECKUX 3a/lad COIHAIBHOM
HAIPaBJICHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

K MPaKTHUYECKOMY H3YyYEHHUIO Mpo¢eccuii MTHOBEHHOI'O poJia, B TOM YHWCIIE HAa OCHOBE
MIPUMEHEHUS MTPEIMETHBIX HHTEPECOB 110 XUMUU;

60pb0a 3a TpyA, 3a TPy ¥ pe3yabTaThl TPYAOBOH JAESITEIBHOCTH;

MOJIX0/T K OCO3HaHHOMY BBIOOPY WHIWUBUAYAJIFHOW TPaeKTOPHH 0Opa3oBaHWs, OymyIieit
npodeccuu U peanu3alii HOPMATbHBIX )KHU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUH, HHTEPECOB U 00pa3a >KM3HU 00IIeCTBa;

6) 3xoJI0rMUeCcKOe BOCIIUTAHUE:

SKOJIOTUYECKUA MPHUOPUTET OTHOIIEHUH C NPUPOAOH KAK HMCTOYHUK CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

MOHMMaHWE TJIO0AJBHOTO XapakTepa OJKOJOTHYECKHUX MPOOJIeM, IKOJOTHYECKHX
HKOHOMHYECKHUX MPOIIECCOB B COCTOSIHUU TPUPOIHOM U COLUAIBEHON CpeIbl;

OCO3HAHMS HEOOXOIUMOCTH HMCIOIB30BAHUS JOCTIDKEHHH XMUMUU JUTSI PEIICHHSI BOIIPOCOB
paIoOHAIBLHOTO MTPUPOIONOIB30BaAHUS;

aKTHBHBIC HETPUSATHBIC JEHCTBHSI, MPHUHOCSIINE BPEIl OKPY)KAIOIIEH TMPUPOIHONW cpere,
HABBIKM MPOTHO3UPOBAHUS YKOJIOTUUECKUX MOCIEACTBUIN MPEANPUHUMATENLCKON AeATeIbHOCTH
Y TIPEJIOTBPAIICHHS HUX;

MexXIyHapOAHbI  Pa3BUTOrO  JKOJOTHYECKOTO  MBIIUICHUS, KYJbTYpPBI,  OIBITa
JESTeTHbHOCTH TJIaBHOM HANpaBICHHOCTH, HAaBBIKOB PYKOBOJICTBA WMH B TI03HABaTEIHHOMH,
KOMMYHHKAaTHBHOW ¥  COLMAIbHOW TMpaKTUKE, CIOCOOHOCTEH U  yYMEHUH, aKTUBHO
MOI/ICPKUBAOIIHNX HUCOJIOTHIO TeMo(oOunu;

7) HeHHOCTH HAYYHOT0 NMO3HAHMA:

MHUpPOBO33PEHUS, OOMICTIPHHSATBIC COBPEMEHHBIE TMOIXOABI K pAa3BUTHIO HAyKH U
OO0IIIECTBEHHOH MPaKTHKH;

[Tornmanue cienn(UKA XUMHUH Kak HAyKH, OCO3HAHUS €€ JIBIDKCHHS B paMKaxX HayYHOTO
MBILUIEHUS, CO3[aHUsl LEJIOCTHOCTU MPEACTAaBICHUS 00 OKpYXKarollleM MHUpe KaK O €IMHCTBE
NPUPOIBI M YENIOBEKA, B TO3HAHMHM 3aKOHOMEPHOCTEH M YCIIOBHI COXpPAaHEHHS €CTECTBEHHOTO
paBHOBECHS;

yOexIEHHOCTH B 0CO00I MHHOBAIIMOHHOCTH XUMHH TSI COBPEMEHHOH ITUBIITU3AINH: B €€
TYMaHUCTHYECKOW HAIMpPaBIIEHHOCTH U BAXKHOW pPOJIM B CO3JaHUM HOBOW 0a3pl MaTepHaIbHOMN
KYJIBTYpBI, B TOM YHCIIE€ U B TAKUX MPOOJIeMaX, KOTOPBIE CBS3aHBI C Pa3BUTHEM UYEIIOBEUECTBA —
PECYpCHOM, 3HEpPreTUYecKor, UICTOYHUKAMHU M UCTOYHMKaMM O€30MaCHOCTH, B Pa3BUTHM HAYKH,
YCIIOBHIA IPOTPECCUBHOTO TPY/Ia ¥ SKOJIOTHH. KOM(MOPTHOH KU3HU KAXKIOTO WiIeHa 00IIecTBa;

€CTeCTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMaHHE TMPUHIMIIOB METOJIOB TO3HAHHS,
BHEJIPEHHE B HAyYHbBIC HAYKH, CIOCOOHOCTH IIOJydaTh 3HAHWS IS aHAIH3a U OOBSICHEHUS



NEPCIEKTHB OKPYXAIOIIEr0 MHUpa W TPOUCXOASIIMX B HEM HW3MEHEHHUH, HaBBIKH [eJIaTh
00OCHOBAaHHBIC BBIBOJIBI HA OCHOBE IOJyYCHHS HAYYHBIX (AKTOB M (PaKTHUECKUE ITAHHBIC C
LIEJIBIO JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOIb30BaTh XUMHUUECKHUE 3HAHUS Ul pelIeHus IpodiieM
B €CTECTBEHHBIX )KM3HEHHBIX YCIOBHSIX;

MHTEpEC K MO3HAHUIO, UCCIIE0BATEIBCKON EATEIbHOCTH;

CMOCOOHOCTh U CIIOCOOHOCTH K HEMpPEepbIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHUIO, K
aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH 10 XUMHH B COOTBETCTBUM C JKU3HCHHBIMH
MOTPEOHOCTAMU;

HNHTepec kK 0COOCHHOCTSM Tpy/la B Pa3IUYHBIX BUJAX MPOdHEeCCUOHATBHOM eI TeTbHOCTH.
METANPEIMETPHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yiabTaThl OCBOEHHUS MPOTpaMM MO XMMHHM Ha YpPOBHE CpEIHEro
o011ero o0pa3oBaHus BKIIIOYAIOT:

3HaYuUMbIe I (OPMHUPOBAHUS MHPOBO33PEHHSI OOYHAIOIIMXCS MEXIAUCIMITIMHAPHBIE
(MexnpeaMeTHbIE) OOIIeHAayYHbIE MOHATHSA, OTPAXAIOIIUE 1IEJTOCTHOCTh HAYYHBIX KapTUH MHpa
U cnenu(UKy METOIOB TO3HAHUS, BIMSHUEC B HAYYHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHS,
SBJICHHE, MpOIecC, CHUCTeMa, HAayuHbId (DaKkT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClleZIOBaHNE, HAOII0IeHIE, N3MEPEHHE, SKCIIEPUMEHT U ApYyTHUE);

YHHMBEpCaJbHbIE TEXHOJIOTWYEeCKHe JeWCTBUS (ITO3HABaTelbHblE, KOMMYHHKATHBHBIE,
peryisiTuBHbIE), obecrieyeHre obecredeHuss (PyHKIMOHAIBHOM TI'pPaMOTHOCTH U COLMAIbHOU
KBaJTM(PHUKAIMN 00yYarOIUXCs;

CIIOCOOHOCTH  OOYy4arolMXcs  MCIOJNb30BaThb  OCBOCHHBIE  MEXAMCHUUIUIMHAPHBIEC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAJIbHBIE TEXHUYECKHE JEHCTBHS B IO3HABATEIbHOM M
COIMAJIbHOW MPAKTHUKE .

MertanpeaMeTHbIe Pa3MbIIUICHUST PE3yJIbTaThl OBIAJAECBAIOT YHUBEPCAIBHBIMUA YYEOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

ITo3naBaTebLHLIE YHUBEPCAJIBbHBIC TEXHOJOTHYECCKUE [lCﬁCTBl/lﬂ

1) 6a30BbIe JJOTHYECKHUE TeHCTBUSA:

CaMOCTOSITENIbHO C(HOPMYJIUPOBaTh M AaKTyaIM3UpOBaTh MPOOJIEMY, pPacCMOTpPETh €€
BCECTOPOHHE;

OTpeNeNsaTh e ACATEIBHOCTH, 3aJaBaTh MapamMeTpbl M OMPEAeNATh KPUTEPUH HX
JNOCTHKEHUM, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTH C IOCTABJICHHBIMU Bparamu;

HCIIOJIB30BAaTh IIPU OCBOCHUH 3HAHUHU MMPUEMBbI JIOTUYCCKOI'O MBINUICHUA: ITOIMYJIAPHBIC
XapakTepHble MPU3HAKKM TOHATHM W  COXpaHATh MUX  B3aUMOCBS3b, MCIOJIB30BaTh
COOTBCTCTBYIOIIHEC IMOHATUSA JJIA 06’I)$ICHCHI/I$[ OTACIIbHBIX (1)aKTOB n O6’I>GKTOB;

BBHIOOpD OCHOBAaHUN W KpPUTEPHUEB MJI HAIMOHAIBHBIX BEIIECTB M 3KOHOMHYECKOTO
000CHOBaHUS,

COXPaHSIOTCS IPUUYMHHO-CIIE/ICTBEHHBIE CBSI3U MEXKIY U3yYa€MbIMU SIBICHUSMU;

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHAYKTUBHbIE, NEAYKTUBHbIE, IO aHAJIOTHSIM),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYHSI B PAaCCMAaTPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH
BBIBOBI U 3aKJIFOUYCHUS

MPUMEHSTh B IPOLIECCE MO3HAHUS KCIIOJIB30BATh B XUMHUH CUMBOJIWYECKUE (3HAKOBHIC)
MOJIeNH, TpeoOpa3oBbIBaTh MOJIENbHBIE MPEICTaBICHUS — XUMUYECKUI 3HAKOBBIA (CHUMBOI)
AJIEMEHT, XUMHUYECKYI0 (OopMylly, YpPaBHEHHE XHUMHUYECKOTO COCTOSHUS — MpH O0ecTeueHUu
TCOPCTUUCCKNX IMO3HABATCIIbHBIX W MNPAKTHYCCKUX 3a4ad, MPUMCHATHL HA3BAHHLIC MOICIbHBIC
MPEACTABJICHUS JJI1 OMUCAHUS XapaKTEPHBIX MPU3HAKOB U3y4YaeMbIX BEIIECTB U XapaKTep.

2) 6a30BbIe HCCJIEA0BATENbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHMSI BEIIECTB U YCTOMYMBOTO KIIMMATa;

dbopMyIupOBaTh LIETW W 3a/1a4d MCCIICOBAHMUSA, MCIOJb30BaTh IMOCTABICHHBIE U 3apaHee
chOpMyIIMpPOBaHHbIE BOMPOCHI B KayecTBe HWHCTPYMEHTa I[IO3HAHUS H  OCHOBBI  JUIS
(bOpMI/IpOBaHI/Iﬂ THUIIOTE3 B CTOPOHY IMPABUJIBHOCTHU BBICKA3bIBACMbBIX CY)K)ICHI/Ifl;



obyiaziaTenb HABBIKOB CAaMOCTOSATENIBHOTO IUIAHUPOBAHHUS MU MPOBEACHUS YYCHHUYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh MCCIEAOBaHUSA, HaOIIOgaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIFHO MPOTHO3UPOBATh €ro pe3yibTar, (OpMyIHpPOBaTh OOOOIIEHUS M JIeNaTh
BBIBOJIbI OTHOCHUTEJILHO JOCTOBEPHOCTH PpE3YyJbTaTOB HCCIIENOBaHUS, MpEACTaBiIseT co0oit
00OCHOBAHHBIN OTYET O MPOJAETaHHOM padoTe;

MPUOOPECTH OMBIT YUYEHON HCCIEAOBATEIIBCKON U MPOSKTHOM JeATEILHOCTH, 00ECIIeUUTh
BO3MO>XHOCTb U TOTOBHOCTb K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PELICHMs] MPAaKTHUECKUX
3aJ1a4, MPUMEHEHUIO Pa3IUYHbIX METOJIOB TTO3HAHMUSL.

3) paGora ¢ unopmanueii:

OPUEHTHPOBATbCS B PA3NIMYHBIX HMCTOYHMKAX HHGopManuu (HAYyYHO-NOMYyJIsIpHAs
JUTepaTypa XHMMHYECKOTO COJIep)KaHus, CIpaBOYHbIE TOCOOMs, pecypchl MHTepHera),
aHAJIM3UPOBaTh MH(OPMALMIO Pa3IMYHBIX BUIOB U (GOpPM MPEACTABICHUS, OLEHUBATH €€
JI0Ka3aTEIbHOCTh U HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3alpoChl U MPUMEHITh Pa3IWYHbIE METOJbl MpPU MOHMCKE U O0TOOope
uHpOpMaLnu, HeOOXOAMMBbIE JUIs BBITOJHEHHS HAyYHBIX 33]a4 ONPEeJIeJIEHHOTO THIIA;

MIPUOOPECTU OIBIT HCIOJIB30BAHUA WH(OPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BhIOpaTh ONTHMAalbHYI0 (OpMYy NpeACTaBieHUs HHPOpPMAIHMH (CXEMBI,
rpaduKu, TUarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAay4HBIM SI3bIK B KauecTBE CpeACTBa IpH paboTe ¢ MEAULIHUHCKUMHU
JAHHBIMU: TIPUMEHSTh MEXIpeaMeTHbIe (PpU3HMUecKue U MaTeMaTHYeCKUe) 3HAKU M CHUMBOJIBI,
¢dbopMyIibl, a0OpeBUaTYpbl, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPENCTBA BUIUMOCTH.

KoMMmyHuKaTHBHBIE YHUBepcaibHble TEXHOJIOTMYeCKHe AelCTBUS:

3aJ1aBaTh BOMPOCHI MO CYLIECTBYIOIIEH 00CYyk/1aeMoi TeMe B X0/1e AUaIora u/uim
00Cy>KJIeHUs, BBICKA3bIBATh UEH, (HOPMYIHPOBATh CBOU MPEI0KEHHUSI OTHOCUTEIBHO
BBITIOJTHEHUS TIPEJIOKEHHOM 3a1a4;

JOCTUTAETCS C MpPEe3eHTalMell pe3ysIbTaToOB MO3HABATEIbHOW AESITEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbBHO WM COBMECTHO CO CBEPCTHMKaMHM IIpH IPOBEIEHUU XHUMHUYECKOTO
SKCIIEPUMEHTA, MPAKTUUYECKOH paboThl IO HCCIEIOBAaHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3any y4yeOHOro MpoeKTa, U (GOPMYIHPOBAHUM BBIBOJOB IO pe3yJbTaTaM NMPOBEIEHHBIX
MCCTIEOBAHMI MyTEM COTJIACOBAHUSI TIO3UITHI B X0J1e 00CYXKICHHSI 1 OOMEHAa MHCHUSIMHU.
PeryasitTuBHbIe yHHBepCaJbHbIC TEXHOJIOTHYECKHE JeHCTBHUA:

CaMOCTOSITENIbHO IUIAaHUPOBaTh W HM3ydaTh CBOIO I[IO3HABATENIbHYIO JESTEIbHOCTb,
OIIpENIeNIATh €€ LEMM M 337a4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBAThH
QITOPUTM JEHCTBUI MpH BBINOJHEHHM HAYYHBIX M MCCIEAOBATEIbCKUX 3a]lad, BbIOMpATh
HaunOosnee 3(pPeKTUBHBIN crIOCOO UX PEeIIeHHs ¢ YYeTOM MOJYyYeHHs HOBBIX 3HAHUHN O BELIeCTBaX
1 pabouux peakuusx;

U3Y4YHUTh CAMOKOHTPOJIb AESITEIbHOCT HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.
NPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl IPOrpaMMbl OCBOCHHS 10 XMMHUHU Ha yIIIyOJEHHOM ypOBHE Ha
YpOBHE CpefHero ooOuero o0pa3oBaHMs BKIIOYAIOT XapaKTEpHbIE ISl y4eOHOro IpeaMera
«XuMUs» HayuHble 3HAHUS, HABBIKM M BUABI JEMCTBUI MO OCBOCHHIO, UX MPEOoOpa3oBaHUIO U
peoOpa30BaHNI0 3HAHUMN, BUJIbI ACSITEIBHOCTU MO MOJIYYEHHIO HOBBIX 3HAHUI U NMpUMEHEHHE
3HaHUH B Pa3JINYHBIX HAYYHBIX OCHOBAX. , a TAK)XKE B €CTECTBEHHBIX >KU3HEHHBIX YCJIOBMSIX,
rpaHuIax ¢ XuMuen. B mporpaMme o XMMHH MpeAMETHBIE Pe3yJIbTaThl IPEICTAaBICHBI IO FoJaM
U3YYEHHUS.

10 KJIACC

IIpenmMer pe3yabTaThl OCBOEHUS Kypca «OpraHudyecKkas XUMHsD OTPa)karoT:

c(OpMUPOBAHHOCTbH NMPEACTABIECHUI: O MECT€ U BOIUIOUICHHH OPraHWYeCKOW XUMHUU B
cUCcTeMe CTPYKTYPHOH Haykd, U ee pojib B OOECHEeueHHM pa3BUTHUS YEJIOBEYECTBA B PaMKax
npo0sieM KIII0YeBOM, SHEPreTH4YecKoW M NUIIEeBOM OE30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,



CO3JaHUU HOBBIX MAaTEPHUANIOB, HOBBIX MCTOYHUKOB DHEPrUH, B YCJIOBHUSAX Pa3yMHOIO
MIPUPOJIONIONB30BaHUS, B MEPEX0Je MHUPOBO33PEHMsI U OOIIEH KyJIbTyphl 4YE€IOBEKa, a TaKxke
HKOJIOTHYECKOTr0 0OOCHOBAHHOT'O OTHOIICHHUS K €r0 3/I0pPOBBIO M IPUPOJHOM Cpejie;

cucTeMa obecrieueHus 3HaHUM, KOTOpasi BKJII0YaeT B ce0si: OCHOBOIOJIATatoIINe MOHITHS —
XMUMUYECKUH DJIEMEHT, aTOM, SJIpO M DIIEKTPOHHas oO0OJO4YKa aroma, s-, p-, d-aTOMHBIE
opOuTany, OKOHYATeIbHOE U BO30YXIEHHOE COCTOSIHHME aToMa, TIHOpuAM3aIs aTOMHBIX
opOuTasielf, MOH, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPHIATEIBHOCTb. , CTEHEHb OKUCIICHUS,
XUMHYECKasl CBS3b, MOJIb, MOJIIPHAsi, MOJIIPHBIA 00BEM, YIJIEPOIHBINA CKENeT, PYHKIIMOHATbHAS
IpyIIa, pajnuKai, CTpyKTypHbIe popMyibl (pa3BEPHYTHIE, COKpAIIEHHbIE, CKEIETHBIE), H30MEepHs
CTPYKTypHass M TPOCTPAaHCTBEHHas (reoMeTphuecKkas, ONTHYecKas Mmacca ), H30Mephl,
TOMOJIOTUYECKHUH Psifl, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOA- U a30TCOACPIKAILUE OPTaHUIECKUE
COEIMHEHMS, MOHOMEPBI, TIOJIMMEPBI, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCINHEHHS;
TEOPHH, 3aKOHBI (Tepuoandeckuii 3akoH /. . MenaeneeBa, Teopus puzndeckux siBieHui A. M.
BytnepoBa, 3aKOH COXpaHEHMs BEIIECTB, 3aKOH COXPAHEHHWS W IPEBPALICHUS SHEPIUM IIPU
SHEPTUYHBIX PEAKLMSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XMMHH, MUPOBO33PEHUYECKHE
3HAHMS, ApTYMEHTHUPOBAHWE B OCHOBE IOHMMAHHS MPUYUHHOCTh U CUCTEMHOCTh HETATHBHOTO
BO3/CUCTBUS; NPEACTABICHUE O MEXaHW3MaxX (PU3MUECKOro BO3JCHCTBUSA, TEPMOIUHAMUYECKUX
U KWHETHYECKHX 3aKOHOMEPHOCTSIX UX IPOTEKaHWs, O B3aMMHOM BIMSHHHM aTOMOB W TPYINI
aTOMOB B MoJIeKyJaX (MHIYKTHBHBIM M Me3oMepHbIi 3¢ dekTsi, opueHtantsl I u Il pona);
(bakToNOrMYecKre CBEJCHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUH M 0€30MacCHOM HCIIOJIb30BaHUU
TPAIUIMOHHBIX METOJOB B OBITY M MPAKTUYECKOW EATEIBHOCTH YEJIOBEKa, OOOCHOBaHBI
Hay4yHble MPHUHIMIIBI XUMUYECKOTO MPOU3BOJACTBA (IO MPHUHIMIY HPOU3BOACTBA METAHOJIA,
nepepaboTku HeDTH);

c(OpPMUPOBAHHOCTh YMEHMI: BBISABISATh XapaKT€pPHbIC NMPU3HAKHU MOHSITHH, COXPAHATh UX
B3aUMOCBS3b, COOTBETCTBYIOIIME IOHATHS IPHU ONUCAHUU HCIIOIb30BAHUs COCTaBa, CBOMCTBA U
CBOMCTBA PE3yJIbTATOB;

c(OPMHPOBAHHOCTH YMEHHIA:

HCIIOJIB30BAaTh XUMHUYECKYI0 CHMBOJIMKY JIJISI COCTABIICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYIT ONpeAesIeMbIX BEIIECTB;

COCTABUTh YPAaBHEHUSI M PACKPBITh HUX CYIIHOCTb: OKHCIIATEIbHO-BOCCTAHOBUTEIIbHBIC
NPUHIMUIBI C TOMOIIBIO COCTaBlIeHHs OanmaHca OanmaHca 3THX OalaHCOB, METOJa HOHHOTO
oOMeHa, IMyTH COCTAaBJICHUS UX MOJHBIX U COKPAIIEHHBIX UHBIX (popM;

U3rOTOBUTH MOJEIIM MOJIEKYJI XUMUUECKUX BEIIECTB I WIIIOCTPALUU UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOT'O COAECPIKAHMS;

c(OPMHPOBAHHOCTh YMEHHI: COXpaHEHHE MPHUHAIC)KHOCTH U3YyUEHHBIX BEIIECTB MO HX
COCTaBy U CTPOCHHIO K OIpENeJICHHOMY KJacCy/TpyIIie COeIWHEHUH, AaBas UM Ha3BaHUE IO
cucremarnyeckoir HomeHkiatype (MIOITAK) u npuBos npu 5TOM TpUBHAIIbHBIC Ha3BaHUS IS
OTJENbHBIX MPEJCTaBUTENEH BEUIECTB (3TUJICH, alleTHIIEH, TOMYOJ, TIIUIEPUH, STHICHTJIUKOIb,
¢benon). , hopmanpaeru, aneTagbAeru], aleToH, MypaBUMHOBAs KHUCJIOTa, YKCyCHasi KUCJIOTa,
CTeapuHOBasi, OJEHHOBas, MaJIbMHUTUHOBAs KHUCJIOTBI, TJIMIMH, ajaHWH, MajbTo3a, (PpyKTO3a,
aHWINH, TMBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMyJIMPOBAHHOCTh METOJIOB OTIPE/IEICHUS] BHJAa XUMHUYECKOW CBSI3U B pe3yJlibTaTax
COeIMHEHMH (KOBaJIeHTHAsl U MOHHAS CBS3b, G- U M-CBSI3b, BOJOPOHAS CBA3b);

CdopMupoBaHHOCTh IPUMEHEHHUSI TIOJIOKCHUM TEOpUM XHMHUYECKHUX BemecTs A. M.
BytnepoBa /1 00BbsICHEHUS 3aBUCIMOCTH CBOMCTB BEILIECTB OT X COCTaBa U 3apsa;

c(OpPMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaThb COCTaB, CTpPOEHUE, (U3HUECKUEe U
XUMUYECKHAE CBOMCTBA TUIIUYHBIX IIPEACTABUTEIICH PA3JIMYHBIX KJIACCOB BEIIECTB, TAKUX KaK:
AJIKAHOB, IMKJIOAJIKAHOB, AJIKEHOB, AJKaJUEHOB, AJIKWHOB, apOMATHYECKUX YIJIEBOJIOPOJOB,
CIHUPTOB, aJbJAETHJOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOXKHBIX 3(HUPOB,
coJiepKalIiXcsl, HITPOCOSAUHEHUH U aMUHOB. , aMUHOKHCIIOTBI, O€JIKH, BHIBOJBI (MOHO-, TU- U
MOJINCAaXapUabl), WUIFOCTPUPOBATH TI'E€HETHUYECKYIO CBA3b MEXKIYy HHMMH COOTBETCTBYIOLIUM
YpaBHEHHEM C UCTOJIb30BaHUEM CTPYKTYPHBIX POPMYJ;



CchopmupoBaHHbIE METOJIBI MOJTBEPKAAIOT HA KOHKPETHBIX IpPHMEpax XapakTep B
3aBHCHMOCTH OT KJIaCCOBOM CIOCOOHOCTH pe3yJbTaTOB MO KPATHOCTH U THUITY KOBAJIEHTHOM
CBSI3U (O- M TT-CBSA3M), B3aUMHOT'0 OOIIETO aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX;

c(OpMyJIMPOBAHHbIE XapPAaKTEPUCTUKH XapaKTepU30BaTh HCTOYHUKU YIJIEBOJAOPOTHOTO
ChIpbs  (HE(Thb, NPHUPOIHBIA Ta3, Yrojib), CIOCOOBI €ro mepepaboTKH M NPAKTHUECKOEe
MpUMEHEHUE NiepepaboTKU IPOAYKTOB;

c(OPMHUPOBAHHOCTH BIIAJICHUST CHCTEMOM 3HAHUH O eCTECTBEHHO-HAyYHBIX MeETOoJax
MO3HAHUSI — HAOJIOJIEHUS, BIMSHUSA, MOJICIMPOBAHUS, OKCIEpUMEHTEe (peaJbHOro H
MBICJIEHHOT0) ¥ IPAKTUKH IPUMEHEHMSI OTUX 3HAHMI;

c(OPMUPOBAHHOCTh ~ METOJIOB  NPUMEHEHHS] OCHOBHBIX  ONEPALUi  MBICIUTEIbHOM
NeSTeNbHOCTH — aHallu3a M CHUHTe3a, CPaBHEHUs, OOOOIICHHMS, CHCTEMAaTHU3alluH, BBISBICHUS
MIPUYMHHO-CJIEACTBEHHBIX CBSI3€1 — NI U3YYEHUSI CBOMCTB BEIIECTB U IPUPOJIHBIX SBJICHUI;

c(OPMHPOBAHHOCTh YMEHHIA: BBISBIATH B3aUMOCBA3b (PyHIaMEHTAJIbHBIX 3HAHUHA C
MOHATUSIMM UM TIPEJICTaBICHUSIMH JAPYTUX €CTECTBEHHO-HAYYHBIX MpeIMETOB [uis Oolee
OCO3HaHHOI'O ITIOHUMAaHHUs CYIIIHOCTH MAaTEPUAIIBHOIO €AUHCTBA MUPA, UCIIOIb30BAaTh CUCTEMHbIE
3HAHUA M0 OPraHUYECKOW XMMMHU Uil OOBSICHEHUS U MPOTHO3UPOBaHUS 0a30BOMN, ECTECTBEHHO-
Hay4YHOU IIPUPOLBL;

ChopmMHupoBaHHOCTH YMEHHUM: IPOBEJIEHUE PpACYETOB MO XUMHYECKHM (opmynam Hu
YPaBHEHUSM C HCIOJIb30BaHHEM (HU3MUECKUX BeIMYMH (Macca, 0O0BEM raza, KOJIMYECTBO
BEIECTBA), XAPAaKTEPHBIX BEIIECTB C KOJIMYECTBEHHOW YacThbiO: pacdy€Tbl MO HAXOXICHHUIO
XUMUYECKUX (OPMYJ 1O U3BECTHBIM MACCOBBIM JOJSIM 3JE€MEHTApHBIX 3JIEMEHTOB, MPOIYKTOB
coJiepKaliX ra3000pa3HbIX BELIECTB, KOHLIEHTPALIUK Ia3000pa3HbIX BEIECTBA;

c(OPMHPOBAHHOCTh YMEHHA: MPOTHO3UPOBATh, AHATM3MPOBATH M OLIEHUBATH C MO3ULIUH
0€301MacHOCTH MOCJIECTBUI OBITOBOM U MPOU3BOICTBEHHOM J1€ATEIHbHOCTH Y€JI0BEKa, CBSI3aHHOM
c mepepaOOTKOM BEIIECTB, HCIOJIB30BaTh MMOJyUYCHHbIE 3HAHUS JUISI HPUHATHS T'PAaMOTHBIX
pelIeHni B onpeieNIeHHBIX 00IacTAX, C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CAaMOCTOSTENIFHO IJIAHUPOBATh M MPOBOJIUTH XUMHUECKUH
JKCIIEPUMEHT (TOJyYyeHHe W U3YYEHHE OIpeeNIEHHbIX CBOWCTB BELIECTB, KaueCTBO
YIIEBOAOPOAOB  PA3JIMYHBIX  KJIACCOB M KUCJIOPOACOAEPKAIUX  BEILIECTB, pELICHUE
AKCIIEPUMEHTAJIBHBIX 3a]a4 0 PacloO3HaBaHUIO YKA3aHHBIX BEIECTB) C COOJIOJCHUEM MpPaBUI
Oe3omacHOro oOpalmieHuss ¢ CaMUMH BeEUIeCTBAaMH M JIaDOpaTOpHBIMU  NpUOOpamu,
dbopMylMpoBaHME  UEJNbHBIX  HUCCIEIOBAHHUM, TOJNJCPKUBATh  Pa3UYHBIE  PE3YJbTAThI
JKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOJII0IaTh MpaBMiia HKOJIOTHYECKOT0 TOBEACHUS B OBITY U TPYAOBOW NESATEIBHOCTH B
LENIAX COXPAaHEHUsI CBOEro 3J0pPOBbS, OKPYKAIOIIEH NPUPOJHOM Cpelabl M JOCTHXKEHUU €€
pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOI'O BO3JICUCTBUS HA KUBBIE OPraHU3MBI ONPECICHHBIX
BELIECTB, NIOHMMas1 cMbIci nokasarens [1/IK;

aHAJIM3UPOBAaTh NPEUMYIIECTBO NPUMEHEHHUS METOJIOB B IMPOMBIIUIEHHOCTH U OBITY C
TOYKHU 3PEHHUs COOTHOLLIEHUSI PUCKA U IOJIb3BI;

ChopmupoBaHHOCT, YMEHHUMN: U3YUYHUTh IEJICHANIPABICHHbII MMOUCK HHPOpMAUMN B
pa3NMYHBIX MCTOYHHMKAaX (Hay4yHas M ydeOHO-HaydHas JHMTeparypa, CpEeACTBa CO3/aHUS

uHopMaluuy, Wutepuer u  jApyrue),  TUIATEJIbHO MPOAHAIM3UPOBATH XUMUYECKYIO
uHpOpMalKIo, TepepadboTaTh e U UCIOIb30BaTh B COOTBETCTBUH C 3a/laHHON y4eOHOU (hopMOH.
11 KJIACC

[Tpenmer pe3ynbTaThl 0OCBOCHUA Kypca «O01as 1 HeOpraHuuecKass XuMHUs» OTPaXKaroT:

c(OpMHUPOBAHHOCTbH NMPEACTABICHUI: O MaTepUaIbHOM €AUHCTBE MUPa, 3aKOHOMEPHOCTH U
MI03HABAEMOCTh PeaMii IPUPOIBI, O MECTE M 0OOCHOBAaHMH XMMUHU B CHCTEME 00pa3yroIuX HayK
U ee poau B oOecredyeHUH pa3BUTHS, B oOecredeHuH MpoOjeM allbTepHaTUBHOM,
SHEPreTUYeCKO M TNPOJOBOIBCTBEHHON O€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3AaHUU
HOBBIX MaTcpuraios, HOBBIX HUCTOYHUKHN OHEPTIHH, B obecrieueHnHn pa3syMHOT O



MPUPOIONIONB30BAHUS, B TIpEJesiax MHPOBO33PEHHSI M OOIIEH KyIbTyphl UYENIOBEKa, a TaKKe
AKOJIOTHUYECKOTO 0OOCHOBAHHOT'O OTHOIICHHUSI K €T0 3/IOPOBBIO U IPUPOIHON CpeEIC;

cucTeMa oOecreueHs 3HaHUH, KOTOpasi BKIFOYaeT B ce0si: OCHOBOIOJIATAIOIINE TTOHSITHS —
XUMUYECKAN DJIEMEHT, aTOM, aTOM spa, W30TOMbI, JJIEKTPOHHAs 000jo0uYka aTtoma, s-, p-, d-
aTOMHBIE OpOUTaJM, MOCTOSTHHOE W BO30YKIEHHOE COCTOSIHUE aTOMa, THOPUAM3AIUS aTOMHBIX
opOuTaneii, WOH, MOJIEKyJa, BAJICHTHOCTb, JJIEKTPOOTPHIATEIILHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKas CBs3b (KOBaJEHTHasl, MOHHAsA, METaJNIMYecKasl, BOJOPOAHAs), KpUCTaJUIMYeCcKas
pemeéTka, XHUMHYECKAs peakuus, pacTBOpeHUE, 3JIEKTPOJIUTHI, HEDJICKTPOJIUTBHI,
JJEKTPOJIUTHYECKAs  JUCCOLMALMSA, CTENEHb JHUCCOLMALMU, BOAOPOJIHBIA  ITOKA3aTellb,
OKHCJIUTENIb, BOCCTAHOBUTENb, TEMIIEPATypHBIH 3(P(HEKT XUMHUUYECKOTO COCTOSIHHS, CKOPOCTh
XUMHUYECKUN PEKUM, XUMHUUECKOe paBHOBeCUE; Teopun M 3aKOHBI (TEOPHUS DIEKTPOTUTHUECKON
accouuanuu, nepuoandeckuit 3akon .M. MenneneeBa, 3aKk0OH COXpaHEHUS MacC BEIIECTB, 3aKOH
COXpaHEHUS U MPEBPALIEHUS SJHEPTUH NPHU PEAKLIIMOHHBIX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH FOPUIMYECKON TUCCOIHAIINH), 3aKOHOMEPHOCTH, CUMBOIMUECKUH SI3BIK XUMUH,
MHPOBO33PEHUECKNE 3HAHUSA, KOHCTUTYIIMM B OCHOBE MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTHU
MPOSIBIICHUS; COBPEMEHHBIE TPEACTABICHHS O CTPOCHHUM BENIECTB HA AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HAJMOJIEKYJISIPHOM YPOBHSX; IPEACTABICHUE O MEXAHU3MaX €CTECTBEHHOIO
BETpA, TEPMOJIUHAMUYECKUX
U KHHETUYECKUX 3aKOHOMEPHOCTAX MX IMPOTEKAHUSA, O XMMUYECKOM PAaBHOBECHH, PACTBOpAX U
JTUCTIEPCHBIX paccyakax; (aKTOJIOTHYECKUE CBEIEHUS O CBOMCTBAX, COCTaBe, TMOJYYCHHH U
0€30MMacHOM HCIOJIb30BAHUN OPTAaHUYECKUX HEOPTaHMUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NeSTETLHOCTH YeJI0BeKa, 000CHOBATIN HAYYHBIC MPUHIIAITBI XUMUYECKOTO TPOU3BOICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUU: BBISBISATh XapaKTepHbIC MPU3HAKH TOHATUN, COXPAHSTH UX
B3aUMOCB$3b, COOTBETCTBYIOIIIME MOHATUSA TPU ONHCAHUM HEOPraHWYECKUX BEHIECTB U UX
[IPEBPALCHU;

CdopMHUpOBaHHOCTH METOJOB MCIOIB30BATh XMMHYECKYI0 CUMBOJIUKY ISl COCTABJICHUS
dbopMyn BemecTB U (QyHIAMEHTAIbHBIX (DyHIAAaMEHTAIBHBIX OCHOBAaHHM, CHCTEMaTHYECKYIO
nomenknarypy (MKOTTAK) u TpuBuansHbie Ha3BaHUS SJIEMEHTAPHBIX BEIECTB;

chopMyIIMPOBAHBI METOIbI OTIPE/ICIICHHUSI BAICHTHOCTH M CTETICHU OKUCICHHUS XUMUYECKIX
JJIEMEHTOB B COCJIMHCHHSIX, XMMHUYECKUN BHUJ CBS3U (KOBAJICHTHAs, MOHHAs, METAJUTMYECKAs,
BOJIOPO/HAs ), TUIl KPUCTAIUTMUYECKON pEIIETKA KOHKPETHOTO BEIIECTBA;

chopMyIupoBaHa XapaKTEPUCTHKA 3aBUCUMOCTH CBOWCTB BEIIECTB OT XUMHUYECKOTO BHJIA
CBSI3M M THUMNA KPUCTAIUITMUECKON PeméTkh, OOMEHHOTO U JIOHOPHO-AKIIETITOPHOTO MEXaHHU3MOB
00pa3oBaHMs KOBAJCHTHOU CBSI3H;

c(hOpPMUPOBAHHOCTh YMEHHIA: KTacCU(UIIMPOBATh: HEOPraHMYECKHWE BEIIeCTBA MO UX
COCTaBYy, XUMHYECKHE CBOMCTBA MO PA3IMYHBIM BO3JICUCTBUSAM (YUCITY M COCTaBY pPEearupyromimx
BEIIECTB, TEIIOBOMY 3(h(}EKTy, ¢ y4eTOM CTENEeHH OKHCIIEHHUS SJIEMEHTOB, OOpaTUMOCTH,
Pa3IMYHBIX KaTaJIU3aTOPOB U JIPYTHX); CAMOCTOSTEIHHBIA BHIOOP OCHOBAHWN M KPUTEPUEB IS
KIIacCU(UKAIIMU U3yd4aeMbIX BEIIECTB 10 XUMUYECKUM BEIIeCTBaM U aTMocdepe;

CdopMupOBaHHOCTH PACKPBIBACT CMBICT Tepuoauueckoro mpasa J[. WM. MenneneeBa u
BBIBECTH €T0 CUCTEMATH3UPYIOIIYI0, OObSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIINIO;

c(hOpPMHUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh SJECKTPOHHOE CTPOCHHE aTOMOB M MOHOB
OCHOBHBIX DJJIEMEHTOB MEPBOro—4eTBEpTOro mnepuoaoB Ilepmommueckoir cucremsr [[.U.
MenneneeBa, UCMOIb3YsI MOHATUA «IHEPIETUYECKUE YPOBHU», «IHEPrEeTUUECKUE TOAYPOBHMNY,
«s-, p-, d-aTomMHBIE OpOUTAIN», «OCHOBHOE M BO30YXKAEHHOE HHEPrEeTHUECKHUE COCTOSTHHS
aToMa»; OOBSICHUTH 3aKOHOMEPHOCTH H3MEHECHMsSI CBOWCTB DJIEMEHTOB OJJIEMEHTOB H HUX
COeAMHEHMI 1o nepuoAaM u rpynmnam llepuoanueckoi cucremst /. 1. Menaeneesa, BaleHTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE BEIIECTB MX AJICKTPOHHBIX 000JIOUCK;

chOpPMUPOBAHHOCTh ~ YMEHHMIA: XapaKTepU30BaTh (OMHCHIBATh) OOIIME XUMHYECKHE
CBOICTBA BENIECTB PA3JWYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOW CBS3U
MEXIy HEOpPraHMYEeCKHMMH BEIIECTBAMH C TIOMOIIBI0 COOTBETCTBYIOIIETO (U3UUYECKOTO
BO3/ICHCTBHS,



copMHpOBaHHAs CHOCOOHOCTh PACKPBITHS CYIIHOCTH: OKHUCIIUTENbHO-
BOCCTAHOBUTEIBHBIX METOJOB IyTeM COCTaBJICHHS OaylaHca OajaHca STUX aKTHUBOB; CIOCOO
MOHHOTO OOMEHa COCTABIICHUS WX TMOJIHBIX M COKPAIIEHHBIX MOHHBIX ()OPM; KHOTKA THAPOIU3A;
BHE3allHOE  KOMILJIEKCOOOpa3oBaHue (MO MPUHIUIY THJIPOKCOKOMIUIEKCOB IMHKA U
BO3JICHCTBUS),

c(OpMyJIMPOBAHBI METO/IbI OOBSICHEHHUS 3aKOHOMEPHOCTH MPOTEKAHUS IPUPOABI C YUETOM
WX XapaKTepUCTUYECKHX XapaKTePUCTHK, XapakTepa HW3MEHEHHUsS CKOPOCTH XHUMHUYECKOTO
COCTOSIHMSI B 3aBHCHMOCTH OT pa3JIM4YHBIX (DAKTOpPOB, a TakkKe Xapakrepa CMEHICHUS
XUMHYECKOTO PAaBHOBECHS O] BO3/ICHCTBIEM BHEITHUX BozaeicTBul (npuHIum Jle [llarens);

c(OpMyJIMPOBAHHbBIE XapaKTEPUCTHKH, ONPEAEIAIONINEe XapaKTep XUMUYECKUX SIBJICHU,
reHepanusi Ha OCHOBE TPOMBIIUICHHOTO TIOTYYEHHUS CEPHOW KHUCIOTHI, aMMHaKH, OOIIMX
HAyYHBIX HAYYHBIX XUMHYECKHX TPOJYKTOB; MPEUMYIIESCTBO MPUMCHCHHS HEOPTaHHYSCKUX
BEIIECTB B MPOMBIIINIEHHOCTH U OBITY C TOYKH 3PEHHSI COOTHOIICHHUS PUCKA U MOJIb3BI;

CdopmupoBaHHas cucTeMa BJaJIeHUS 3HAHUSMU O METOJaX HAy4yHOTO TO3HAHUA
MPENOCHUIOK MPUPOABI — HAOTIOACHNE, H3MEPEHHEe, MOJICIIMPOBAHNE, IKCIICPUMEHT (peaslbHBIHI
W MBICIICHHBINH), TIPUMEHEHHWE B HAyYHBIX HAayKaxX, METOJbl MPUMCHCHHS dTUX 3HAHUH TIpH
HKCIEPUMEHTAIBHOM TPOBEJICHUH BEIIECTB M OOOCHOBAHUE TEOPETUUYECKUX MPEANOCHUIOK,
MIPEeJIoJIaraeMoro MecTa B IpUpO/ie, MPAKTUYECKON AESITETbHOCTU. YEIOBEK U B MOBCETHEBHOM
KU3HU;

c(OPMUPOBAHHOCTh ~ METOJIOB BBISIBIISIET ~ B3aMMOCBS3b  pAllMOHAJbHBIX 3HAHUH C
MOHIATUSMH W TIPEJICTABICHHUSIMH JAPYTUX €CTECTBEHHO-HAYYHBIX TMPEIMETOB Juis OoJjee
OCO3HAHHOTO MOHUMAaHUS MaTepUAIbHOIO €IMHCTBA MUDA;

CchopMUpPOBaHHOCTh METOJIOB NMPOBEJCHHUS pacu€ToB: C MCIIOJIB30BAaHUEM IOHATUH
«MaccoBasi J0Js BEIIeCTBAa B PACTBOPE» M «MOJIIpHAs KOHIIEHTpAIMs»; Macca BEIIEeCTBAa WIH
o0beM Tra3a 1O H3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macca MM OOBEM OJHOTO U3
MPUCYTCTBYIOIIMX B TMPOSBICHUM BELIECTB; TeIoBoro 3(ddexTa; 3HA4Y€HHUS BOJOPOIHOTO
mokaszareisi pacTBOPOB KHCJIOT M IIEJNIOYed C CTeNeHblo Jucconanuu; macca (00béma,
KOJIMYECTBO BELIECTBA) COCTOSIHUS MPOJYKTa, €CIM OJHO M3 MCXOJHBIX BEIECTB JIaHO B BUJE
pacTBopa ¢ OmNpeleNEéHHOM J0jei pacTBOPEHHOrO BEIIECTBA WJIM JAHO B H30BITKE (MMeeT
MIPUMECH); A0S BBIXOJa MPOAYKTa; 00BEMHBIX OTHOILIEHUH ras3;

c(hOpPMUPOBAHHOCTh YMEHUN: CAMOCTOSTEIHHO TIAHUPOBATH U MPOBOJIUTH XUMHUYECKHIA
SKCIIEPUMEHT (MIPOBEIEHUE HOHHOIO OOMeHa, TMOATBEP)KICHHE KayeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEILIECTB, ONPEAEIEHUE CPENIbl PACTBOPOB BEIIECTB C MOMOLIBI0 MHINKATOPOB,
U3y4YeHHE  pa3Nu4HbIX (AKTOPOB HAa CKOPOCTH XUMHUYECKOIO  peXuma, pelieHHe
AKCIIEPUMEHTATBHBIX 3a7a4 1Mo TeMaM «Metamib» u «HemeTtannsry ) ¢ coOmroaeHreM MpaBuil
6e30macHOro OOpalleHus ¢ BeulecTBaMH U J1a00paTOpHBIMH MprUOopaMu, GOpMyJINPOBATH LEIH
UCCIICIOBaHMs, 3aHUMaTh MeCTa B pa3NnuyHOW QopMme pe3ylbTaTOB JKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUM: COOTIOAATh MpaBUiia UCTIONb30BAHUS XUMHUECKON MOCY/IbI U
abopaTOpHOTO 000PYIOBaHUS, OOpaIlleHHe ¢ BEIIECTBAMUA B COOTBETCTBUU C OOOCHOBAHUEM T10
OCYIIECTBIICHUIO JTA0OPATOPHBIX OHOJOTHYECKUX OMBITOB, SKOJIOTHUYECKUNH PYyKOBOJIUTENb
MOBEJCHUA B OBITY M TPYIOBOM JEATENbHOCTH B IENIAX COXPAHEHHUS CBOETO 370pPOBbS,
OKpYy)Kalollled MNpUPOAHOW cpeabl U JIOCTHKEHUH €€ pa3BUTHUS, OCO3HABATH ONACHOCTh
TOKCHYECKOE JAEMCTBHE Ha JKHMBBIE OPraHU3Mbl OIpPEJEICHHBIX HEOPraHMYECKHUX BEIECTB,
nonumasi cMbica nokaszarens [TJIK;

ChopmupoBaHHOCT yYMEHMIl: H3Y4YHMTh Il€JIEHANPABIECHHBIH TMOUCK HHPOpMAIMU B
pa3IMYHBIX HMCTOYHMKAaX (HaydyHas © YydueOHO-Hay4yHas JUTepaTypa, CpPEICTBA CO3JaHUS
uHpopmaruu, UHTEpHET U ApyTHE), TIIATSIHHO MPOAHAIN3UPOBATh XUMHYECKYIO HH(OpMaIuio,
nepepaboTaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH € 33aHHON yueOHOU (HopMOii.
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