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IMosicuuTeILHAS 3aNIMCKA

Pabouast mporpamma ydeOHOro Kypca mo xumuu st 10-11  kmacca paspaborana Ha ocHoBe PI'OC
BTOPOTO MOKOJICHHSI, IPUMEPHOM MPOrpaMMbl cpefHero obiiero oOpa3oBaHus no xumuu U I[Iporpammer
kypca xumun s 10-11 kiraccoB o0reoOpazoBarenbHbIX yupexacauii, aBTop H.H. I'apa. (Xumus. Pabouune
nporpammebl. Ilpeamernas nunus yueOnukoB [.E.Pymsutuca, @.I'. @enpamana 10-11 xmaccer: yueO.
nocobwue tst o0meodpazosart. opranuzanuii/ H.H Iapa. - 3-e uza.,nepepad.-M.: IIpocsemenue, 2019. -48c.
— ISBN 987-5-09-065302-2 ). J[lamnas pabGouas TmporpamMMa peaqusyeTcs B Yy4eOHUKaxX s
obmeodpaszoBarenbubix yupexaenuil I.E. Pyasutuca u @.I'. denpamana «Xumus. 10 kimace» u «Xumusi.
11 kmace»

Pabouas mporpamma 1o XMMHH JUIsI CPEIHEH IIKOJIBI cOCTaBieHa Ha ocHoBe: DyHIAMEHTaNIBHOTO szpa
colepkaHus o0mero o0pa3oBaHMs U B COOTBETCTBHMM C [ OCyAapCTBEHHBIM CTaHIApTOM OOILEro

obpasoBanus (mpuka3 MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit ®enepanuu ot 17.12.2010 r. Ne
1897);

denepanpaoro 3akona ot 29 nexabdbps 2012 roga, Ne273 (Oenepanbhbiii 3akoH «O06 00pazoBanuu B PD»);

[TocranoBnenuss ['maBHoro I'ocymapcTBeHHOro caHutapHoro Bpada Poccuiickorr ®enepamuu  «0O06
yrBepxkaennn Canllun 2.4.2821-10 «CaHUTapHO-3NIUIEMHOJIOTHYECKHE TPEeOOBaHUS K YCIOBUSM U
opranusanuu o0y4deHus B 001eo0pa3zoBaTeNbHbIX yupexkaeHusx» ot 29.12.2010 Nel89;

[Mpukaza MwunoOpuayku Poccum ot 31.03.2014 Ne 253 «OO6 yrtBepkaeHuu (GenepaabHOro NepedHs
y4eOHHUKOB, PEKOMEHIYEMBIX K HCIOJb30BAHUIO TIPU peAM3aliil HMEIOMIUX TOCyIapCTBEHHYIO
aKKpEJUTAIMI0 00pa30BaTEIbHBIX MPOrpaMM HAYAIBHOTO OOIEro, OCHOBHOTO OOIIEro, CpeIHero oOmero
00pazoBaHUs»;

VYyeonoro miaada MKOY «COII Nel m.Termtoe» ;
[Tonoxenust o padoueit nporpamme, pazpadotanHoro B MKOY «COII Nel n. Temoe»;

3a ocHOBY paboueil mporpaMMbl B3siTa Iporpamma Kypca xumuu Juist 10-11 kitaccoB 00111e006pa3oBaTeIbHBIX
yupexJeHul, omyOnukoBaHHas wu3narenbcTBoM «IIpocBemenue» B 2019 romy (Xumusa. PaOouwe
nporpammel. I[lpenmernas nunus ydeOHukoB I.E.Pymsutuca, ®.I'. ®enpamana 10-11 xmaccel: yueO.
noco6wue Jytst o0meodpazosart. opranuzanuii/ H.H Iapa. - 3-e u3a.,nepepad.-M.: IIpocsemenue, 2019. -48c.
— ISBN 987-5-09-065302-2).
[IporpammHuoe conepxanue onpenensiercs ucxons u3 tpedboannit GI'OC COO k ypoBHIO MOATOTOBKH
y4aIxcs, a Takke BpeMeHeM, OTBEJIEHHBIM (eiepaibHbIM yueOHbIM maHoM (B10-om u 11-om knaccax
o 2 yaca B Heaemo: 70 gacoB B 10 xiacce, 68 yacoB B 11 kimacce, 1 wac go0aBieH 3a CUYET IMIKOJIBHOTO
KOMITOHEHTA).
Y4yeOHO — METOIMYECKHUI KOMILICKT:
*Vuebunku deneparbHOro MepedHs, B KOTOPBIX pealn30oBaHa JaHHas Mporpamma.

1. Pymsuruc I'.E., ®enapaman @.I'. Xumus. ba3osslit ypoens. 10 kiacce. - M.: [Ipocsenienue, 2016;

2. Pymwuruc I'.E., ®enpaman @.I". Xumus. ba3ossiii yposens. 11 kiacc. - M.: [Ipocsemenue, 2016.

JononHuTenpHas IUTeparypa:



1. M.H.A¢anacreBa. Paboune nmporpammsl npeamernas auaus xumus 10-11 kmacesl. Ilpocsemienue

2017 ;

Conep:xxanue yueonoro npeamera: 10 kiaace
Teopusi XUMHYECKOI0 CTPOEHHsI OpraHuveckux coequnenunid. [lpupona xummuuyeckux cpsizei (4 4.)
Oprannueckue Beniectsa. IlosiBieHne U pa3BUTHE OPraHMYECKOW XMMHH KaK HayKH. XHMHUYECKOE
CTPOEHHE KaK MOPSIIOK COEIUHEHUS aTOMOB B MOJIEKYJIE COITIACHO UX BaJIEHTHOCTH. OCHOBHBIE MTOJIOKEHHUS
TEOPUU XUMHUYECKOIO CTPOECHMsI OpraHuuyeckux coeauHeHuil A.M. BytnepoBa. VYrmepoaHslil ckener
OpraHMYECKON MOJIeKyJIbl. KpaTHOCTh XUMHUYECKOM CBSI3U. 3aBUCUMOCTbh CBOMCTB BEIIECTB OT XUMHUYECKOTO
cTpoeHusi Mosekyid. M3omepuss u wuszomepnl. Ilonste o ¢yHkMoHanpHOW rpymnmne. [IpuHuMnbI
KJaccu(UKaMM OpPraHUYeCKUX coequHeHnd. Cucrematndeckas MEXIyHapoaHas HOMEHKIATypa |
IPUHLIMIIBI 00pa30BaHUs HA3BAHUN OPraHUYECKUX COEAMHEHUN.
MecTo u 3HaYeHHE OpPraHM4eCKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
Yriesoxopoanbl
IIpenenbHbie yriaeBogopoabl (ajakaHsl) (7 4.).
CrtpoeHue MoseKyJibl MeTaHa. ['omonorudeckuil psii ankaHoB. ['omonoru. MexayHapoaHas HOMEHKIIaTypa
OpraHMYecKux BelecTB. V3omepust yIiepoJHOro ckKejaeTa. 3aKOHOMEPHOCTH H3MEHEHMs (PU3MUYecKHX
CBOWCTB. XMMHUYECKHE CBOMCTBA (Ha MpUMEpe MeTaHa U 3TaHa): PeakIMH 3aMellleHus (raJoreHUpOBaHue),
JNETUIpUPOBAHUS KaK CIOCOOBI MOJyYeHHUsl BaKHEWIIUX COEIMHEHUI B OpraHMYecKoOM cHUHTe3e. ['opeHue
MeTaHa KaK OJUH M3 OCHOBHBIX MCTOYHHKOB TEIJIa B MPOMBIIIEHHOCTH U OBITY, N30MEPHU3allMU aJIKaHOB.
Ilennbie peakiuu. CBoOOIHBIE paguKaibl. ['amoreHonpon3BoaHbIe ankaHOB. HaxokaeHue B mpupoae U
IIPUMEHEHHE AJIKaHOB.
HenpeneabHble YriieBoaopo/abl (aJKeHbl, JHeHbl, AIKHHBI) (6 4.). Ankensl.. KpaTHbie cBS3H.
Crpoennie MoJeKyisl dTwieHa. SPp—2 [mOpummsamms. ['omomormdeckuid psij ankeHoB. HomeHkmaTypa.
N3omepust yriaepoaHOro CKeJIeTa M IOJIOKEHUs KpaTHOW CBA3M B MOJIEKyJe. XMMHUYECKHE CBOWCTBA (Ha
OpuMepe HSTWIEHA): peakUMM TNPUCOEAMHEHUs (raJoreHUpOBaHUE, TUIPUPOBAHHUE, TUIpaTalus,
TUIPOTATIOTeHUPOBaHUE) Kak crnoco0 monydeHHus (GYHKIUOHAJIbHBIX MPOU3BOJHBIX YTJIEBOJIOPOIOB,
ropenns. IIpaBuno MapkoBHHKOBa. BbrICOKOMONEKyIsIpHBIE coequHEHUs. KadecTBEHHbIE peaknuu Ha
JBOMHYIO cBs3b. [lonuMepusanus 3TUIEHa KaKk OCHOBHOE HalpaBJIEHUE €r0 Mcnoib3oBaHus. [lonmmaTmien
KaK KpYITHOTOHHa)KHBII MPOIYKT XUMUUYECKOT0 NMPOU3BOACTBA. [[puMeHeHne aTuieHa.
Ankanuensl W Kayuykd. [loHsthe 00 anmkagueHax Kak YrieBOJOPOJax C JBYMs JBONHBIMU
cBsa3simu. [lonmumepuszanus nuBuHuia (Oyraauena-1,3) kak crnoco0 MOTYYEHHsS] CHHTETHYECKOrO Kayuyka.

Wzonpen (2-metunOyranuen-1,3). HarypanbHbli ¥ CHHTETHYECKUH Kaydyku. BynkaHuszamms kaydyka.



Pesuna. [lpumenenune kayuyka u pesuHbl. Comlnpspk€HHbIE JBOMHBIE CBA3M. [lonmydeHne M XUMMUECKUe
CBOMWCTBA alKaaAueHOB. Peakiun nprcoenHeHNs (TaJOr€éHUPOBaHMs) U TOJUMEPU3ALIUH aTKaIUEHOB.

Ankunbl. AuetuiieH (3THH) B ero roMosiord. CTpoeHHe MOJICKYJIbl aleTHiIeHa. [ OMOoJornYecKuii
pan ankuHoB. HoMmeHknarypa. M3omepust yriiepogHOro CKelleTa U IOJIOKEHUsI KPATHOM CBSA3M B MOJIEKYJIE.
MesxknaccoBasi uzomepusi. Sp-I'mOpuauzanms. XuMudeckue CBOMCTBa (Ha MpuUMepe aleTUIICHA): PeaKIuu
NPUCOEIUHEHUs (raJlOTeHUPOBAaHUE, T'HIPUPOBAHUE, TMJIpaTalysi, T'MIPOraJoreéHUpOBaHME) KaK CIOco0
IIOJly4EHUsI IOJMMEPOB W JAPYTHX TIOJE3HBIX NPOAYKTOB. ['OpeHHMe aneTwieHa Kak MCTOYHHK
BBICOKOTEMIIEPATYPHOTO INIAMEHU JJIsl CBApPKH U pe3KH MeTajuioB. [IpumeHeHue aneTuieHa.

[TonsiTHE O IMKIIOATKAHAX.

ApeHbl (apoMaTHyeckue yrjaeBoaopoabl) (5 4.). beH30ll Kak MNpeACTaBUTENb apOMaTHUYECKUX
yriaeBoaoponoB. CTpoeHne Mosekyinbl OeH3osa. XHMHUYECKHE CBOWCTBA: peakUUM 3aMEeLIeHUs
(raJloreHMpOBaHUE) KaK CHOCOO IMOJMyYeHHs] XMMHUYECKUX CPEJCTB 3aIlMThl PACTEHUH, NMPUCOEAMHEHHS
(TuapUpOBaHKME) KaK JOKA3aTeNbCTBO HEMPENEIbHOTO xapakTepa OeH3ona. Peakmus ropenus. Toiyoi.
W3omepus 3amectuteneit. Ilpumenenue Oenzoma. Ilectunmapl. I'eHeTHueckas CBSi3b apeHOB C APYTUMU
YTIEBOIOPOAAMH.

IIpupoauble HCTOYHUKHU YrJeBoaopoaoB (6 4.). [Ipupoansiit ra3. Hedrts. [lomyTHble HedTsAHBIE
ra3sl. Kamennsiit yrons. Ilepepabortka HedTn. [leperonka nHeptu. Pextudurannonnas kononHa. beHsus.
Jlurpoun. Kepocun. Kpekunr nedrenpoaykros. Tepmuueckuil 1 kaTanuTHueckuii KpekuHru. [lupomnms.
Kuciopoacoaep:xamue opranndecKkue CoeIHHeHusl.

Cnuptbl U ¢enoant (7 4.) OgHoaTOMHBIE NpeAenbHbIE crupThl. Knaccupukanus, HOMEHKIATYpa,
WU30MEpHUsl CHUPTOB. METaHON M JTaHOJN Kak IPEJACTABUTEIN MPEACIbHBIX OJHOATOMHBIX CIIMPTOB.
[lepBuuHbI, BTOPUYHBIA U TPETUUYHBIM aToMBbl yriepoja. BomopoaHas cBsf3b. XuMUUecKHe CBOMCTBA (Ha
OpUMepe MeTaHojla M JTaHOoJA): B3aMMOJEHCTBHE C HAaTpPUEM Kak CIIOCO0 YCTAHOBJIEHUS HaJIM4YUsS
THJIPOKCOTPYIIIBI, PeaKUs ¢ TaJIOT€HOBOAOPOAaMHU KaK CIOCO0 MOyYyeHHs pacTBOPHUTENEH, JeruapaTanus
KaK Ccroco0 mojyuyeHus OSTWieHa. Peaknusi ropeHus: cnupTbhl Kak TorminBo. CnupToBoe OpokeHue.
®epmenTsl. Bopopoansie cBsa3u. [IpuMeHeHne MeTanoma 1 3TaHona. ®u3nosorndyeckoe 1eHCTBUE METAHOIA
Y 3TAHOJIa HA OPTaHU3M YEJIOBEKA. AJIKOTOJIU3M.

MHoroaromHple COUPTHL. OTWIEHIVIMKONb M TJIMLEPUH KaK MPEICTaBUTENIN IPEIEIbHBIX
MHOTOAaTOMHBIX cnupToB. KadecTBeHHas peakuus Ha MHOTOAaTOMHBIE CHUPTBI M €€ INPUMEHEHHE JUIs
pacro3HaBaHusl TIJMIEPHHA B COCTaBe KOCMETHMYECKMX CpelacTB. lIpakTuyeckoe mpumeHeHne
STWJICHIJIMKOJIS U TNIMIIEpUHA.

®enon. Apomaruueckue cnupThl. CTpoeHHe MOJeKyibl (eHosna. B3zaumHOe BIHMsSHHE aTOMOB B
MoJiekyse ¢eHosa. XUMUYeCKHEe CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM, THJIPOKCHIIOM HATpHsi, OpOMOM.
KauectBennas peakuus Ha GeHOI.

[Ipumenenue ¢penomna.



Aabaeruabl U KeToHbl (3 4.) KapbonunbHbie coenunenus. KapoonunbHas rpymma. ANbIeruHas
rpynna. Ansgeruasl. Keronwsl. M3omepus u HoMmeHkiarypa. llomyueHne W XHMMHYECKHE CBOMCTBA
JIbJerua0B. Peakiiuu OKMCIIEHUS U NMPHUCOEAMHEHMs albJeruaoB. MeraHanb ((opMaiblerua) U 3TaHallb
(aueTanmpaeru) Kak MpeICcTaBUTENN NPEAeTbHBIX albIernaoB. KauecTBeHHbIE peakuuy Ha KapOOHUIBHYIO
rpynny (peakuust «cepeOpsiHoro 3epkaia», B3auMoaencTue ¢ ruapokcugoM Meau (II)) u ux npumeHnenue
JUIs OOHApY>KEHUS NPEAEIbHBIX albJIEIHI0B B IPOMBIIIUIEHHBIX CTOUHBIX BOJaX. TOKCHYHOCTD allbJI€TUIOB.
[Tpumenenue Gpopmanbaeruia 1 aueTaabAeruia.

KapoonoBbie kuciorbl (64.). KapOokcunpHas rpynmna (kapOokcorpynma). HM3omepus u
HOMEHKJIaTypa KapOOHOBBIX KUCIOT. OJXHOOCHOBHBIE MpeJeNbHbIe KapOOHOBBIE KHCIOTHL. Ilomydenue
OJTHOOCHOBHBIX MPECIbHBIX KapOOHOBBIX KHCJIOT YKCyCHAash KHCIIOTa KakK MpPEACTAaBUTENb IPENeIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOICTBA (Ha IPUMEPE YKCYCHOM KUCIIOTBI): PEaKLUH C
METaJlJlaM{, OCHOBHBIMU OKCHUJAMM, OCHOBAHHMAMHM M COJISIMM Kak IIOATBEPXKIEHUE CXOACTBA C
HEOPraHMYECKUMH KHCIOTaMH. Peakius sTepuuKamiy Kak Crocod MOJY4YeHHS CIOXKHBIX 3(UpPOB.
[Ipumenenne ykcycHoW KuCIOTBl. MypaBbuHas kuciota. Amneratel. [IpeacraBieHue o0 BBICHIMX
KapOOHOBBIX KHCIIOTaX.

Cnoxubie 3¢upsl u xkupsbl (4 4.). Homenknarypa. Ilonyuenue, XuMudeckue CBOMCTBA CIIOKHBIX
a¢upos. Peakust srepudurammu. CroxHble 3QUPHI KaK TPOITYKTHl B3aUMOACHCTBUS KapOOHOBBIX KHUCIIOT
co criupramu. [IpuMeHeHne ciIoXHbBIX 3()UPOB B MHUIIEBON U MapPIOMEPHON MPOMBIIUIEHHOCTH. JKUPBI KaKk
CJIO’KHBIE A(UPHI INIMIEPUHA U BBICIIMX KapOOHOBBIX KHUCIOT. PacTuTeNnbHbIE M JKUBOTHBIE KHMPBI, MX
coctaB. Pacrio3HaBaHME PaCTUTEIBHBIX )KUPOB HA OCHOBAHUM MX HEMPEIENIBHOTO Xapakrepa. [IpuMenenune
XKUPOB. ['MIPONM3 WIM OMBUJIEHHE >XUPOB KaK CHOCOO TNPOMBIIUIEHHOTO TOJTYYEHHs] COJEeH BBICHIMX
KapOOHOBBIX KUCIIOT.

MpbUT4 Kak cOJIM BBICIIMX KapOOHOBBIX KUCJIOT. Moromue cBoiicTBa Mblia. CHHTETHYECKHE MOIOIINE
CpEJICTBaA.

Yraesoawl (7 4.). Knaccudukamus yriaeBogoB. Monocaxapunbel. Onurocaxapuisl. [lucaxapuisbl.
Haxoxnenune yrieBomoB B mnpupope. [nroko3a kak anpaerupocnupt. bpoxkenue riroko3el. Dpykrosa.
Caxapo3za. I'maponu3 caxapo3bl. Kpaxman v nemarono3a kak OHOJIOTHYECKUE TMOIUMEPhl. XUMHUYECKHE
CBOWCTBA Kpaxmalla W LEJUII0N03bl (TUAPOIM3, KAueCTBEHHas peakius C HoAoM Ha KpaxMmMal U ee
IpUMEHEHUEe Al OOHapy)KeHMsI Kpaxmalla B MpojaykTax nurtanus). [Ipumenenue u Ouosiornyeckas poJib
yraeBosioB. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOIO BOJIOKHA. AIIETHIILEIUII0N03a
Knaccugukanus BoJIOKOH.

WnenTudukaiuss opraHuuecKux CoeAMHEHHH. ['eHeTnueckas CBA3b MEXIY KJIacCaMHM OpPraHHMYECKUX
coeTMHEHUH. THUIIBI XUMUYECKUX PEaKIUi B OPraHUYECKON XUMUH.

A3oTcoaepxamue oprannyeckue coeauHenus (7 4.)
AmuHOkHCHOTH U Oenku. CocTaB 1 HOMEHKJIatypa. AMUHBIL. AMuHOrpynna. AHwiuH. [lonydenue u

XHMUYECKHE CBOMCTBA aHUINHA. AMHHOKHCIIOTHI KaK aM(I)OTepHLIC OpTraHU4Y€CKUC COCIUHCHUA. HBOMGpI/ISI
5



U HOMeHKiarypa. bunosspueiii uoH. IlentunHas cBsa3b. buosiormueckoe 3Ha4eHUE O-aMUHOKHUCIOT.
O6nactT TpUMEHEHUsT aMHHOKHUCIIOT. XHMHYECKHE CBOWcTBa amMuHOKUCHOT. [lentuapl. [lomumenTumpl.
I'munun. benku kak npupoansie Ouononumepsl. CocTaB M CTpoeHHE O€NKOB. XHMHUYECKHE CBOMCTBA
0enKoB: THIPONN3, NeHarypamnus. OOHapykeHHe OSIKOB MPH MOMOIIM KaueCTBEHHBIX (I[BETHBIX) PEAKIIUM.
[IpeBpatenus GenkoB MUK B Opranu3Me. buonornueckue pyHKIUU OSIKOB.

A3zoTcoaepxkaiue rerepouukianyeckue coenuHeHud. [lupumun. [luppon. Ilupumunun. Ilypun.
A30THCTBIE OCHOBaHMUSI.
Hyxnennosblie kucnotsl. Hykneorupl. KommemeHnTapHble a30TUCTBIE OCHOBAHUS.
Xumus " 310poBbe yenoBeka. apMakoaoruyeckass XuMus.
BbicokomoiieKkyIsipHbIe cOeAUHEeHUs1. XUMHUSA M0JIMMepoB (9 u.)
[Tomumepsl. Crenenp noaumepusauud. Monomep. CTpykTypHOE 3BEHO. TepMoOIIacTHYHbBIE MOJHMMEPHI.
Crepeoperynspusie nonumepsl. [lonmustunen. [onunponunen. [Honurerpadropatunen. TepMopeakTHBHBIE
nonumepsl. denonodopmanbaeruaasie cmonbl. [Imactmaccsl. @enomnacTel. AMUHOIUTACTHL. [IeHOTacTHI.
[Ipuponusiii kayuyk. Pesuna. D6onut. CunreTmueckue kayuyku. CuUHTeTHUYeCKHE BOJIOKHA. Karpos.

JlaBcaH.

Coaepsxanue yueOHoro kypcea: 11 kaace

Tema 1. BaxkHelllIne XMMHUYECKHUE MOHATHS M 3aKOHBI (8 yacoB)

Atom. Xumunueckuii 3neMeHT. M3oronel. [TpocThie U ClI0kKHBIE BEIIECTBA.

3aKOH COXpaHEHUsl MAcChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPAILLECHUS SHEPTHH NPU XUMHUYECKUX
peaklMsIX, 3aKOH MOCTOSIHCTBA COCTaBa. BellecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS.

ATomHBIe opOuTany, S-, p-, d-, f-anekrporsl. OCOOCHHOCTH pa3MENICHHUS JIEKTPOHOB IO OPOUTAIISIM
B aTOMax MajbIX W OOJIBIIHUX TMEPUOJIOB. DHEPreTUYECKUE YPOBHHU, MOAYpPOBHU. CBS3b MEPUOIUIECKOTO
3aKOHA U TMEPUOJMYECKOW CHCTEMbl XMMUYECKHX 3JIEMEHTOB C TE€OpHell cTpoeHus atroMoB. KopoTkuii u
JUIMHHBI BapuaHThl TaOMUIBl XUMHUYECKUX »dJeMeHTOB. [lomokeHne B TEpUOAMYECKON cHCTEME
XUMHUYECKHUX AJIEMEHTOB BOJIOPO/Ia, JIAHTAHOUIOB, aKTHHOUIOB 1 UICKYCCTBEHHO TMOJYYCHHBIX 3JIEMEHTOB.

BanenTHOCTP W BajieHTHBIE BO3MOXKHOCTH aToMOB. lleprmoamdeckoe M3MEHEHHE BaJCHTHOCTH H
pa3MepoB aTOMOB.

PacuerHble 3agaun. Beraricnenue maccel, 00beMa UM KOJIMYECTBA BEIIECTBA MO0 U3BECTHOM Macce,
00bEeMy WJIM KOJIMYECTBY BEIIECTBA OJTHOTO M3 BCTYIMBIIUX B PEAKIIHIO WU TOJYYHBIINXCS B PE3yIbTaTE
peaKIuu BEIIECTB.

Tema 2. CTpoenue BemecTBa (9 4acon)



Xumuueckasi CBs3b. BUIbl 1 MEXaHU3MBbI 00pa30BaHUsI XUMUYECKON CBs3U. MoHHAas CBsi3b. KaTHOHBI
u aHuoHbl. KoBanmeHTHas HenossipHas CBs3b. KoBajieHTHasi MOJsipHAs CBS3b. DJIEKTPOOTPHUIIATEIBLHOCTb.
Crenenb okucieHus. Metaunueckas cBsi3b. Bomoponnas cBs3b. [IpocTpaHCTBEHHOE CTpOEHHE MOJIEKYJ
HEOPraHWYECKUX U OPraHUYECKUX BEILECTB.

Tumbl KpUCTAUIMYECKUX PEIIETOK M CBOMCTBa BemecTB. [IpuuMHBI MHOTOOOpasus BEILECTB:
M30MEPHSL, TOMOJIOT S, aJUIOTPOIHUSI, U30TOMHA.

JdemoncTpaunu. Moiesii HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAINIMYECKUX KPUCTATITMYECKUX

pemerok. Db ekt Tunaans. Moaenu MoJieKys1 H30MEPOB, TOMOJIOTOB.

Pacuernsble 3agaun. Brruncienne macchl (KOJMYECTBA BEIIECTBA, 00beMa) MPOIYKTa PEAKIHH,
€CJIN JUIA €ro NOJyYEHUs AaH PacTBOP C ONPEACICHHON MACCOBOM 10JIEH MCXOIHOTO BEIIECTBA.

Tema 3. Xumnueckue peakuuu. PacTtBopsl (13 yacoB)

HucnepcHble cuctembl. MctuHHBIE pacTBOpbl. CrocOOBI BBIpaKEHUS KOHIIEHTPALMH PacTBOPOB:
MaccoBast 10Jisl PACTBOPEHHOI'0 BELIECTBA, MOJIsIpHas KOHIeHTpalus. Koyuiouaasie pacTBOpbI. 30514, TeNH.

Knaccuukanus XuMu4ecKkux peakiuii B HEOpraHuyeckoi 1 OpraHuyeckoi XUuMHUH.

CKOpOCTb peakiiiy, ee 3aBUCUMOCTb OT Pa3IMuYHbIX (PaKTOPOB. 3aKOH JEHCTBYIOLIMX Macc. DHEprus
aktuBauuu. Kartanmu3 m karamuzaropbl. OOpaTtuMocTh peakuuil. Xumuueckoe paBHoBecue. CmelieHue
paBHOBeCHS 1OA JeiicTBUeM paznuuHbIX GakTopoB. [Ipuamumn JlelllaTense. [Ipon3BoacTBO CEpHOI KHUCIOTHI
KOHTAKTHBIM CIIOCOOOM.

Onexrponutuyeckas aucconuanus. CuibHble W cinadble AMEeKTPOJUThl. KHCIOTHO-OCHOBHBIE
B3aMMoOJieicTBUsl B pacTBopax. Cpena BOJHBIX pacTBOPOB: KHcias, HeTpanbHas, mienouyHas. MonHoe
npousBeieHre Bobl. Bomopoausiii mokazarens (PH) pactBopa.

I'maponu3 opraHMYECKUX U HEOPraHMYECKUX COCTUHEHHH.

JeMoHcTpanum. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT KOHLIEHTPALMK U TeMIeparypsl. Pasnoxenne
NEepoKCcHJa BOJOpOJa B MPUCYTCTBUM KaranuzaTopa. OmnpeneneHue cpeapl pacTBOpa € MOMOIIBIO
YHUBEPCAIBHOTO HHINKATOPA.

JlaGopatopHsble onbIThl. [IpoBeneHne peakuuii MOHHOTO OOMEHa JUIsl XapaKTEpUCTUKU CBOMCTB
JJIEKTPOJIUTOB.

IpakTuyeckas padora. [Ipurorosienne pacTBopa ¢ 3aJJaHHON MOJISIPHOW KOHIIEHTpAIUEH

IIpakTnueckas padora. BiusHue pa3nuyabix GakTOPOB Ha CKOPOCTh XUMUYECKOW PEaKIUu.

Pacuernble 3agaumn. Brrunciaenne macchl (KOJMYECTBa BelIecTBa, 00beMa) MPOAYKTa PEaKIHH,
€CJIM U3BECTHA Macca UCXOJIHOTO BEILIECTBA, COAEPIKAIIETO ONPEAEIIEHHYIO JOII0 IIPUMECEN.

Tema 6. MeTanasl (13 yacoB)

XUMUYECKHE HCTOYHHUKH TOKa. Psii CTaHAApTHBIX 3NEKTPOAHBIX MOTEHLHUATOB. OJIEKTPOIHU3

pacTBOpPOB U paCIlJIaBOB. Ilonsatue o KOppPO3UHr MCTAJJIOB. CnocoObl 3aIlUTHI OT KOPPO3UHU.



[TonoxxeHre METAJIOB B TMEPUOIUYECKOM CHUCTEME XUMHUYECKUX dJeMeHTOB. OOmue cBoWCTBa
METaJUIOB. DIIEKTPOXUMUUYCCKUN P HANPsDKEHUH MeTaiioB. O01re crmocoObl OTyYeHHS METAIUIOB.

O0630p METAIJIOB [IaBHBIX MOATPYII (A-IrpyIin) NepruoJu4ecKOli CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

0O0630p MeTalIoB MIaBHBIX moArpymil (b-rpymim) nepruoanYecKoil CHCTEeMbl XUMUYECKUX JJIEMEHTOB
(Menb, IMHK, TUTaH, XPOM, KEJI€30, HUKEb, INIATHHA).

CmuiaBbl METAJUIOB.

Okcuabl ¥ THAPOKCUBI METAILIOB.

JdemoncTpanuu. O3HaKOMJICHHE ¢ OOpa3llaMH METANIOB W MX coeAuHeHud. BzammoneiicTBue
LICJIOYHBIX M IIEJIOYHO3EMENIBHBIX METAUIOB C BOXOM. B3amMozeincTBue Menu C KHMCIOPOAOM U CEpOM.
Dnektponu3 pactBopa xsopuaa meau (I1). OnbITel M0 KOPPO3UKM METAIIIOB U 3aIUTE OT HEe.

JlaGoparopHble onbIThbl. B3anmozeicTBUe HMHKA W jKejle3a C pacTBOPAMHU KHUCIOT M IIETOYECH.
3HAKOMCTBO C 00pa3iiaMy METaIOB M UX pyAaMHu (paboTa ¢ KOJJIEKIIUIMU).

Pacuernbie 3aga4yu. Pacuersl N0 XUMUYECKUM YPaBHEHUSIM, CBSI3aHHBIE C MACCOBOM JI0JIEH BBIXOJ1A
MPOJIYKTA PEAKIIMH OT TEOPETUUYECKHA BO3MOKHOTO

IIpakTuyeckas padora. Penmenue 3xcnepuMeHTAIbHBIX 32124 10 TeMe «MeTalIbI».

Tema 7. HemeTa/ibl (8 yacoB)

00630p cBoiicTB HEMeTaIOB. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUITMYHBIX HEMETAJLJIOB.
Oxcuibl HEMETAJUIOB M KMCIOPOAOCOAepKAIIe KUCIOThl. BolopoiHbIE COeAMHEHUS] HEMETAILIOB.

Jemoncrpanuu. O6pa3ubl HemeTanaoB. OOpa3lbl OKCH0B HEMETAJIOB U KHCIOPOJICOAEPIKALINX
KucIOT. ['openue cepsl, pocdopa, sxene3a, MarHus B KUCIOPOJIE.

JlabopaTopHble onbIThl. 3HAKOMCTBO ¢ 00pa3liaMyi HEMETAJIJIOB M UX MPUPOJHBIMUA COEAMHEHUAMU
(pabota c koyutekuusMu). Pacio3HaBaHue XJIOpUAOB, Cylib(haToB, KapOOHATOB.

I'eneTHueckas cBsi3b HEOPIraHWUYECKUX M OPIraHUYECKUX BEIIECTB.

IIpakTnueckas padora. Pemenne sxcnepuMeHTaJIbHbIX 3a/1a4 0 TeMe «Hemeraib.

Tema 8. I'eHeTn4ecKkas CBsAI3b HEOPraHNYECKUX BelecTB. XuMus u *ku3Hb. [pakrukym (17 4.)

XuMHs B MPOMBIIUIEHHOCTH. [IpUHIMITBI XUMHUECKOTO MPOU3BOJACTBA. XUMHUKO-TEXHOJIOTHYECKHE
IPUHIUIBI TPOMBIIUIEHHOTO NoTy4YeHus MetauioB. [IponsBoacTBo uyryHa. [IpousBosacTo cranu.

Xumus B ObITYy. XUMUYecKasi MPOMBILIUIEHHOCTh U OKpYXaroliasi cpea.

IIpakTukym. PemenHue 5>KCIEpUMEHTAIbHBIX 334a4 [0 HEOPraHWYECKOM XHMHH; pEIICHUE
SKCHEPUMEHTAJbHBIX 33/ad IO OPraHUYecKOW XUMHUH; pELIeHHE TMPaKTHUECKUX PpACUeTHBIX 3a7ay;

MOJIy4YCHHUC, CO6I/IpaHI/IC " pacCliIoO3HaBaHUC I'a30B.



TemaTnueckoe njianHnpoBanue yyed0Horo kypcea: 10 kiace

Ne Tema KonunuectBo B toM uncne B ToM uucne
4acoB 10 MPAKTUYECKHUX KOHTPOJIbHBIX
i
paboueii pabor pabor
mporpaMme

1 Tema 1« Teoperuueckre OCHOBBI 4 -
OpPraHUYECKON XUMUUY

2 Tema No2  « IlpenenbHbie 7 1 1
YTIIEBOIOPOBI (JIKAHBI)»

3 Tema 3« HempenenbHble 6 1 -
YTIIEBOIOPOIBD)

4 Tema 4 «Apensl (ApoMaruueckue 5 - -
YTJIEBOJIOPO/IBI )

5 Tema 5 «IIpupoaHble HCTOYHUKU 6 - 1
YTIIEBOJIOPOIOB)»

6 Tema 6 «CripTsI ¥ PEHOTBD» 7 - -

7 Tema 7 « Anbaeruabl U KETOHBD) 3

8 Tewma 8. KapOoHOBEIE KHCIIOTHI 6 2 1

8 Tewma 8 «Cnoxxubie 3upsl. Kupsn» 4 - -

9 Tema 9. «YrneBoas» 7 1 -

10 Tema 10 «A3otcoaepxarine 7 - -
OpPTaHHYECKUE COCTUHCHIS

11 Tema 11 «BpicokOMONEKyIsIpHBIE 9 1 1




coequHeHs. CUHTETUYECKUE
MTOJIMMEPBI»
HUtoro 70 6 4
TemaTrudeckoe mianupoBanue kKypca 11 kiace
Ne HaumenoBanue paznenoB u | Yuebnoie | KoHTponbHbIE IIpakTueckas 4actb
pazznena TEM qachl paboThI
MPAaKTUYECKHE PAOOTHI
U TEM

1. Baxueiimume xummuueckue 8 - -

IIOHATHA U 3aKOHBI

2. CtpoeHue BelecTa 9 1 1

3. XHUMHYECKUE PEaKIUU 13 1 1
PactBops!

4. Mertamnibl 13 1

5. Hewmerannst 8 1 -

6. ['eHeTdecKas CBSI3b 17 1 4

HEOPraHWYECKUX U
OpraHUYECKHUX BELIECTB.
Xumus ¥ kusHb. [IpakTukywm,

000011IeH1E

Hroro: 68 5 6

Ilnanupyemsble pe3yibTaThbl H3yYeHHs Y4eOHOI0 nmpeaMera « XUuMHUs»:
IIpeamMeTHbIe pe3yabTaThl:
BbInyCKHUK Hay4YUTCH:
® pacKpbIBaTh Ha MpUMepax poiib XMMHH B (POPMHUPOBAHNN COBPEMEHHOI HayYHOW KapTHUHBI MHpa U B
[IPAKTUYECKOU JEATEIbHOCTH YETI0BEKA;
e JIEMOHCTPHMPOBATh HA IPUMEPAX B3aUMOCBA3b MEXKIYy XUMHUEU U IPYTUMHU €CTECTBEHHBIMU HayKaAMH;

® DPACKpbIBaTh HA IPUMEPAX MOJIOKEHUSI TEOPUH XUMHUECKOro cTpoeHust A.M. bytineposa;
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noHuMaTh ¢usnueckuii cmoicn Ilepuonnyeckoro 3akona /.M. MenneneeBa M Ha €ro OCHOBE
OOBSICHATH 3aBUCHMOCTb CBOWCTB XHMMHUECKHX DJIEMEHTOB M OOpPa30BAaHHBIX MMM BEIIECTB OT
JIEKTPOHHOI'O CTPOEHUS aTOMOB;

OOBSICHATh IIPUUYMHBI MHOr00Opa3usl BEIIECTB HA OCHOBE OOLIMX IMpPEICTAaBICHUH 00 MX cocTaBe U
CTPOECHUU;

IIPUMEHSTH [IPaBUJIa CUCTEMATHYECKON MEXIYHApOJHOM HOMEHKIATYPHI KaK CPEICTBA Pa3IN4YCHHUS
U UJICHTU(DUKALMHU BEIECTB 10 UX COCTABY U CTPOCHUIO;

COCTABJIATh MOJIEKYJIIPDHBIE U CTPYKTYpHbIE (DOpPMYJIBI OpPraHMYECKHX BEILECTB KaK HOCUTENeH
MHGOpPMALUU O CTPOEHUM BEIIECTBA, €0 CBOMCTBAX M NMPHUHAIJIEKHOCTU K OIPEJEICHHOMY Kiaccy
COCIUHCHMI,

XapaKTepU30BaTh OpPraHMYECKHE BEIIECTBA IO COCTaBYy, CTPOCHHIO U CBOWCTBAaM, yCTaHaBJIUBATh
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy JaHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

MIPUBOJIUTH NPUMEPHl XUMHUYECKUX PEAKLMH, PaCKPBIBAIOIINX XapaKTEpHbIE CBOMCTBA TUIUYHBIX
IpEeJCTaBUTENIeH KJIacCOB OPraHMYECKMX BEIIECTB C LEIbI0 MX WACHTH(GUKALUU U OObSICHEHHS
o0acTu NpUMEHEHUS;

IIPOrHO3UPOBaTh BO3MOKHOCTb IPOTEKAaHUS XUMHUYECKUX PEAKIUI Ha OCHOBE 3HAHMM O TUIAX
XUMHUYECKOHN CBS3M B MOJIEKYJIaX PEareéHTOB U UX PEAKLIMOHHOW CIIOCOOHOCTH;

UCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XMMHUYECKUX CBOMCTBAaX BELIECTB JJs O€3011acHOI0
IIPUMEHEHHUS B IPAKTUYECKOMN JESITEIbHOCTH;

NPUBOANTH TPUMEPhl NPAKTUYECKOTO HCIHOJIb30BAHUSA TPOJIYKTOB MepepaboTku HehTH U
IPUPOJHOTO Ta3a, BHICOKOMOJEKYJSPHBIX COEIMHEHUH (IIOJIMATHIIEHA, CHHTETHYECKOro Kayuyka,
alETaTHOTO BOJIOKHA);

IIPOBOAMTH OIBITHI IO PAacHO3HaBaHUIO OPraHMYECKHUX BELIECTB: TIIUIEPUHA, YKCYCHOM KHCIOTHI,
HENpeieabHbIX JKUPOB, TIJIIOKO3bI, Kpaxmaja, OEIKOB — B COCTaBE€ IHUINEBBIX MPOAYKTOB H
KOCMETHYECKHUX CPEJICTB;

BJIQJIETh TMpaBWIAMU M TpueMamMu 0Oe30MacHOM paboThl C XUMHUYECKUMH BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BaHHUEM;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHYECKOHW pEaklIuu U CMEIIEHHUS XUMHUYECKOTrO
paBHOBECHSI OT Pa3IWYHBIX (PAKTOPOB C LENbIO OMPEENICHUs ONTUMAIBHBIX YCIOBHM MPOTEKaHUS
XUMHUYECKHX MPOIIECCOB;

MIPUBOJUTH IIPUMEPHI THIPOIN3a COJIEHN B IOBCEAHEBHON KU3HU YEJIOBEKA;

MPUBOJIUTH MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKINI B MPHUPOJIE, MPOU3BOICTBEHHBIX
npolueccax U )KM3HEeAEATeIbHOCTH OPraHU3MOB;

IOPUBOANUTH MPHUMEPHl XMUMHUYECKHX pEaKIMi, pacKphIBAIOIIMX OOIIMEe XMMHUYECKHE CBOMCTBA

MMPOCTHIX BEHNIECTB — METAJIJIOB U HEMCTAJIJIOB;
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MPOBOJUTH PacueThl Ha HAXOXAECHUE MOJEKYJSIpHOW (HOpMyYIBl YIIEBOAOPOAA IO TMPOIYKTaM
CropaHus u 1o €ro OTHOCHUTEJILHOU INIOTHOCTH M MAacCCOBBLIM JOJIIM 3JICMCHTOB, BXOAAIIIMX B €I'0
COCTaB;

BJIQJICTh TPAaBUIaMU 0E301IaCHOTO OOpAIlICHHS C €KUMH, TOPIOYMMU U TOKCHYHBIMHU BEIICCTBAMH,
CpeICcTBaMU OBITOBOW XMMHH;

OCYIIECTBIISTh MIOMCK XUMHUECKOW WH(POPMAIIUU TI0 Ha3BaHHSM, HUICHTH()UKATOpAM, CTPYKTYPHBIM
(dbopMysaM BEIIeCTB;

KPUTHYECKH OIICHMBAaTh WM WHTEPIPETHPOBATH XUMHUYECKYI0 HHMOPMAIIMIO, COJIEPXKAIIYIOCS B
COOOIICHUSX CPEACTB MaccOBOW MH(popMaIyu, pecypcax MHTepHETa, HAYYHO-TIONYJISPHBIX CTaThIX
C TOYKH 3PEHUS €CTECTBCHHO-HAyYHOW KOPPEKTHOCTH B LIEJISIX BBISBICHHS OIIMOOYHBIX CYXKICHUHN U
dbopMupoBaHUs COOCTBEHHOH MO3UIINY;

NPEACTaBIATh IYTH pEIIeHHs TI00aJbHBIX MPOoOJeM, CTOANIMX TMEeped  YeIOBEUECTBOM:

9KOJIOTMYCCKUX, SOHEPICTUICCKUX, CBIPbCBBIX, U POJIb XUMHHU B PCHICHUHN 3TUX HpO6JIeM.

BbIHyCKHHK MOJYYUT BO3MOKHOCTb HAYYUTHLCA:

WJUTFOCTPUPOBATH HAa MPUMEpax CTAHOBJIICHHE W 3BOJIOLMI0 OPraHMYECKOW XMMHHM KaK HAayKH Ha
Pa3IMYHBIX HCTOPUYECKUX ATAIAaX €€ Pa3BUTHS;

UCIONIb30BaTh  METOJbl HAyYHOTO TIO3HAHMS TPU  BBHIIOJIHEHWHM TIPOEKTOB M  y4yeOHO-
UCCJIEIOBATENIbCKUX 3a/1ad [0 H3YYEHHUIO CBOWCTB, CIIOCOOOB IMOJIYYEHHMS W pacro3HaBaHUS
OpPraHMYECKHUX BEIIECTB;

OOBSACHITH TPUPOAY U CHOCOOBI O0pa30BaHUS XMMHYECKOW CBSI3M: KOBAJICHTHOW (TIOJISIPHOM,
HEMOJSIPHON), HMOHHOW, METAJUTMYECKOH, BOJOPOJHON — C IeNbI0 OMpEeIeNieHUs XHUMHUYECKOH
aKTUBHOCTH BEIIECTB;

YCTaHABIIMBATh T€HETUYECKYIO CBSI3b MEXAY KJIACCAMH OPTraHUYECKHX BEIIECTB JIsi 0OOCHOBAHUS
MPUHIMIUAIBHOW BO3MOXHOCTH MOJYYEHUS OPraHWYECKUX COEAUHEHHMM 3aJaHHOTO COCTaBa M
CTPOEHUHS,

yCTaHABIMBATh B3aWMOCBSI3M MEXAy (pakTamMu U TEOpHe, MPUUYUHOW U CIEACTBUEM IpU aHAIIM3e

HpO6J’I€MHI>IX chyauHﬁ 1 000CHOBAHUHU MMPUHHUMACMBIX pGHIeHI/Iﬁ Ha OCHOBE XMMHWYECKUX 3HAHUM.

JUYHOCTHBIC PE3yabTAaThI:

B LIEHHOCTHO-OPHEHTALIMOHHOW cdepe — BOCHUTAHHE YYBCTBA TOPJIOCTH 32 POCCHICKYIO

XUMUYECKYIO HAYKy, TYMaHHU3Ma, LIEJIe€yCTPEMIICHHOCTH;

B TPYIOBOHl cdepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JayibHeimell o0pa30BaTeNbHOM

TPaeKTOpHUH;

B [I03HABATEJILHON cepe — yMeHHe YIPaBIsATh CBOEH M03HABATEIBHOMN JAESITEIbHOCTBIO.
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MeTanpeaMeTHBIMU Pe3yJdbTATAMHM OCBOCHHUSI BBINYCKHUKAMH OCHOBHOW HIKOJIbI NMPOrpamMMbl MO
XHUMHUM SABJISIOTCSH:

WCIIOJIb30BAHUE YMEHUH M HABBIKOB A3 MYHBIX BHJOB ITO3HABATCIILHOW JCSITEIBHOCTH,
MPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUsS (CHCTEMHO-MH(POPMAIIMOHHBIN aHaIN3, MOJCIUPOBAHUE) IS
M3YUYEHUs Pa3IUYHBIX CTOPOH OKpPYXKaIoleh JeHCTBUTEIbHOCTH;

HCITOJIb30BAaHUE OCHOBHBIX WHTEJUICKTYyAJIBHBIX OIEpanuii: (GOopMyIHMpOBaHHUE THUIOTE3, aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHre, CHCTeMAaTH3allks, BBIIBJICHUE MPUYWHHO-CIICICTBEHHBIX CBS3EH, MOMCK
aHAaJIOTOB;

yMEHHE TeHEPUPOBATh UJICU U ONPEIEIATh CPEICTBA, HEOOXOIUMBIE JIJISl UX peaTu3allui;

YMEHUE ONpEeNeNsTh LETd W 3aJayd JCSTeNbHOCTH, BBHIOMPATh CPEJACTBA peaM3alud LETu U
MPUMEHSTH WX Ha TPAKTHKE;

WCIIOJIb30BAHNUE PA3JIMYHBIX MCTOYHUKOB HMH(OpMAIMU, MOHUMAHHE 3aBUCUMOCTH COJACPKAHUS M
dbopmbl TipeAcTaBICHUS HH(OPMAITUH OT LIeJIeH KOMMYHUKAIIMH U aJipecaTa.

B o0aacTu mo3dHaBaTeJBLHBIX Pe3yJbTaTOB 00pa3oBaTe/ibHOE Yy4dpexkaeHHe o0uero oopa3oBaHus
NPeIOCTABJIACT YYEHHKY BO3MOKHOCTH HA CTYNEHH CpeaHero (MoJHOro) oodumero o0pa3oBaHHMs
HAYYUTHCS:

JIaBaTh OMpPEICIICHUS HAYYHBIM MTOHATHSIM;

OTNUCHIBATh JAEMOHCTPALIMOHHBIE M CAMOCTOSITEILHO MPOBOJUMBIC SKCIEPUMEHTHI, UCTIONB3YS IS
9TOTO €CTECTBEHHBIN (PYCCKUIN) SA3BIK U A3BIK XUMUH;

ONUCBHIBATh U PA3NMYaTh HM3YUYEHHBIE KJIACChl HEOPraHMYECKUX M OPraHUYECKUX COCAMHEHUH,
XUMUYECKHUE PEAKIIHH;

KJIacCU(PUITUPOBATh U3yUYCHHBIE OOBEKTHI U SBIICHNUS,

HAOMOIaTh JAEMOHCTPUPYEMbIE M CaMOCTOSATEIHHO MPOBOAMMBIC OIBITHI, XUMHUYECKHE PEAKIIHH,
MPOTEKAOIINE B IPUPOJIE U B OBITY;

JiefaTh BBIBOJBI M YMO3AKJIIOUEHUSI W3 HAOIIOJEHUN, U3YYCHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH,
MPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB MO aHAJIOTUU CO CBOMCTBAMHU M3YUYEHHBIX;

CTPYKTYpUpPOBaTh U3YUEHHBIN MaTepua;

MHTEPIPETHPOBATH XUMUYECKYIO HHPOPMAIIHIO, TOJTYYSHHYIO U3 JPYTUX UCTOYHUKOB;

OTNHUCBHIBATh CTPOEHUE aTOMOB 2yieMeHTOB |-V mepnomoB ¢ HCMOIB30BaHWEM  AIEKTPOHHBIX
KOH(HTyparuii aToMOB;

MOJICJIUPOBATh CTPOCHHE NPOCTEUIINX MOJIEKYJl HEOPraHWYEeCKHMX M OPraHMYeCKUX BEIIECTB,

KpHUCTAJIJIOB,

13



