MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
3ananHoe ynpasienue o0pazoBanus Camapckoii odJjacTn
Camapckas 00;1aCTh

I'bOY COLI Ne14 «Ilentp oOpazoBanus» r.0. CbI3paHb

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PyxoBoautens MO 3aMm. qupekropa o YBP  Tupektop I'BOY COII
€CTECTBEHHO-HAYYHOT' O Nel4 "Ilentp
IUKJIa Xaiipyssa H.P. obpazoBaHus" T.0.

IIpuka3 Ne Ce13panb

OT « » T.
Xanwurnosa 10.A.
ITpukas Ne Mapycuna E.b.
OT « » T. Hpn1<a3 No
OT « » T.
PABOYAS ITPOTPAMMA

(ID 7085220)

yueOHoro npeamera « XuMus. Yriay0JeHHbI YPOBEHb

utst obyuarormuxcs 10 —11 kmaccon

C=RU, O="T'BOY COLl
Ne14 ""LleHTp
obpasoBaHus"" r.o.
CbI3paHb”, CN=MapycuHa
Enena bopucosHa,

‘ l ‘\ E=zu_school14 szr@63edu.
ru

008a96a063cc37853c
Cobi3panb 2025



MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IpOrpamMMbI CpeIHEero o011ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE O00pa3oBaTeldbHBIE MPOTPaMMBbI, U
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHsST HA YPOBHE YINIYOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanudyeMoe B YCIOBUSX AU (EpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCIOBUSIM KU3HU B COLIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  MHTEpIPETallii0 B  COOTBETCTBUM €  OCHOBOIOJIAralOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ynbTaToB OOydeHHUs M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

-MH(POPMAIIMOHHO-METOINYECKAS, Pealn3aIisi KOTOPO 00eCTIeunBaeT MOJIyYCHHE
MIPEICTABIICHUS O LIETSX, COJAEPKAHUM, OOIIeH cTpaTeruu oOy4YeHHs, BOCTIUTaAHUS
U pa3BUTUS OOYyYalOIIMXCS CpPEACTBaMU MpeaMeTa, H3y4yaeMoro B paMKax
KOHKPETHOTO MpoQus;

-OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpask MpeAyCMAaTpUBAET OMpeeeHUE:
MPUHITUTIOB CTPYKTYPUPOBAHUS M TOCJIECAOBATEILHOCTH M3YYCHHUS Y4eOHOTO
MaTepHuaia, KOJUYECTBEHHBIX M KaueCTBEHHBIX €T0 XapaKTEPUCTHUK; MOIXOJO0B K
(bOpMHUPOBAHUIO COAEPKATENLHON OCHOBBI KOHTPOJISI M OLEHKH 00pa30BaTeIbHbIX
JOCTHXKEHUM O0ydYaroIMXCcs B paMKax UTOTOBOM aTTecTaluud B (OopMe €IMHOTO
roCyapCTBEHHOI'O 3K3aMEHA 110 XUMHUH.

[Iporpamma ajis yriryOJI€HHOTO N3YUCHUS XUMUU:

-yCTaHaBIIMBA€T WHBAPUAHTHOE TIPEIMETHOE COJAEp)KaHWEe, O00sS3aTeNbHOE IS
U3Y4YEHHUS! B paMKax OTIENbHBIX Mpoduiied, npearycMaTpuBaeT paclpeaesieHue 1



CTPYKTYPUPOBAaHHE  €ro IO  KjaccaM, OCHOBHBIM  COAEpKaTEIbHbIM
JUHUSM/pasenaM Kypca;

-naéT TPUMEPHOE pacHpeesieHne Y4YeOHOTO BPEMEHH, PEKOMEHAYEeMOTro s
U3YYEHUS OTNIETBHBIX TEM;

-npeJjiaraeT MPUMEPHYIO MOCJIEA0BATEIbHOCTh U3yUEHUs YU4eOHOro Marepuania C
y4€TOM JIOTUKH TOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX M MEXKIPEIMETHBIX
CBsI3€i;

-1aéT METOAMYECKYI0 HHTEPIpETAlMIO IeJell W 3aJad U3ydeHHus MpeaMeTa Ha
yIIIyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmero  0o0pa3oBaHMs, COJEPKATENBbHONM  XApAaKTEPUCTUKH  IUIAHUPYEMBIX
pE3yIbTAaTOB OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MTPOrpaMMBbl CPEIHETO OOIIEr0
oOpa3oBaHus (JINYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), & TAKKE C YUYETOM
OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIbHBIX JEUCTBUN oOOydarolerocs I0
OCBOCHHIO COJIEPKaHMS IPEIMETA.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOM MpPOrpaMMoil MO  XUMHUHU
00s13aTenbHON (MHBApUAHTHOM) COCTAaBIISIOUICH collep)kaHus y4eOHOro ImpeamMera
«XuMusA» OCTa€rcss BO3MOXKHOCTh BBIOOpAa €ro BapUaTUBHOM COCTaBIISIOLIEH,
KOTOpas JOJDKHA OMNPENENSIThCS B COOTBETCTBUHM C HANPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro u yriayOJEHHOrO YpOBHEH B cHUCTEME
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHUSI HAaNpaBJIeH Ha pean3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUsS  XHUMHYECKOIro
oOpa3oBaHus B paMKaX M3yUYCHHs] CIHEIUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX W OpPraHU3ALMSIX CPETHET0 MpodecCHOHAIbHOIO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XHUMHS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO HA  paclidpeHue U YriayOJieHHEe TEOpEeTHYECKOH U
MPAKTUYECKON MOATOTOBKU OOYYalOIIUXCsl, BEIOPABIINX OMpPENeIEHHBIN Mpoduib
oOyueHusi, B TOM YHCJIE C IePCIEKTUBON MOCIEAYIOIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBere TpeboBanuii PI'OC COO K mnjuaHUpPYEeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3y4YeHUe ImpeameTa «XuUMHUS» OPHEHTHPOBAHO TAaKKE€ Ha pEIICHHE 3aJa4y
BOCIIUTAHUSA U COLMAIBHOIO PAa3BUTHUS OOyyaroummxcs, Ha (GpopMHpoOBaHUE y HHUX
OOIIEMHTEIUICKTYaTbHBIX YMEHHUM, YMEHUA pAIMOHAIU3ANA y4eOHOTO TpyAa U



00OOMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsomumMu npeamMeTa «XuMUs» Ha YPOBHE YIITyOJIEHHOTO H3yYCHHUS
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun MoaxoA0B K 0TOOpY M CTPYKTYpHOU
OpraHW3allid COJACPKAHUS STUX KypCOB B TPOrpaMMe MO XHUMHHU 332 OCHOBY
npuHATel ToJiokeHnst GI'OC COO o pazmuuusx 0a3oBOro W yriayOa€HHOTO
YPOBHEU U3yueHUs MpeaMETa.

OcHoBy cozepxkaHus KypcoB «OpraHudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yYCHHs TpeaMeTa. JTa CHUCTEMa
3HAHWI MOJy4YaeT ONpeaeiIEHHOE TEOPETHUYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIMN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3y4eHHs MpeaMera olecreueHa
BO3MOKHOCTh 3HAYHTEIILHOTO YBEIMYCHUS OOBEMAa B3HAHWA O XUMHYECKHX
DJIEMEHTaX M CBOMCTBAX WX COCAWHEHUN Ha OCHOBE PACIIMPEHUS W YTIIYOJICHHUSI
MIPEACTABIICHUA O CTPOCHHM BEIIECTBA, XUMUYCCKON CBS3W U 3aKOHOMEPHOCTSX
MPOTEKaHUSI PEAKIUi, paCCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKON KUHETUKHU
U TepMoaAMHAMHUKU. M3ydeHue mnepuoaudeckoro 3akoHa u llepuoguyeckoit
CUCTEMBl ~ XHMHYECKHUX  DJICMCHTOB Oazupyercssi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX TMPEJCTABICHUSAX O CTPOCHUU aToMa. X MMHYECKas CBSI3b
OOBSCHSAETCS C TOYKU 3PEHUS IHEPTeTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3pEeHUs] MEXaHU3MOB e€ oOpaszoBanus. M3yuenue
TUTIOB ~ peakuuMid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBIeHUH 00
AIEKTPOXUMHUYECKUX MPOIIECCaX U IEKTPOJIU3E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoii XMMHUU TIPH PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIIMHEHUIN yaenseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHHWe HUMEET TO, YTO Ha COJEpkKaHWE KYpCOB XUMHUHU
yIIIyOJIEHHOTO YPOBHS U3YyUYEHUS JIJIsl KIAaCCOB ONpeAeéHHOTO npodusis (rJIaBHbBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUN K oOIeld cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHUE CMEXKHBIE TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TIpeMeETa JJisi KJIACCOB XUMHUKO-(pu3udeckoro npodusis O60bIIoe
3Ha4YeHUE OYyyT MMETh AJIEMEHThl y4eOHOro Marepuayia mo ooOmend xumuu. [lpu
W3YyUYCHUM TIpeAMeTa B JAaHHOM Clydae akleHT OyJaeT ciAelaH Ha OOUIHOCTh
METOJIOB MMO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUW B XUMUU U B (PU3UKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKyJsIpHass Teopus B (U3HKE), 3aKOHBI COXPAHEHUS
MacChl W DHEPTUHU, 3aKOHBI TEPMOJMHAMHKHU, 3JICKTPOJIU3a, MPEJACTABICHUS O
CTPOCHHUH BEIIECTB U IPYTOE.



B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJIAaCCOB XUMHUKO-
ononornyeckoro mpodwist OONbIIMA YACTbHBIA BeC OyJeT MMETh OpraHHYecKas
xumusi. B aTOM ciiyqae mpemocTaBisieTCss  BO3MOXKHOCTBH i Oosee
OOCTOSITEILHOTO ~ PACCMOTPEHMS]  XMMHUYECKOW  OpraHu3ali  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOW BXOJST, K TIPUMEpPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUNUAbL, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIE
KHCIIOTHI U Apyrue. [lpu 3ToM 3HaHHA O COCTaBE M CBOMCTBaxX MpEACTaBUTEEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy’)KaT OCHOBOM I HW3y4YCHUS
CYIIIHOCTH MpOIEeccCOB (POTOCUHTE3A, JIbIXaHUSI, TUILEBAPEHUSI.

B mmane ¢dopmupoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOCHUS
OOIIEHAYYHBIX METO/IOB MO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHUs» Ha YIrIIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHble TpenMeTv», «MaremaTuka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipn u3ydyeHun yuyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oOuiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYUMOCTU SIBISIETCS (DOPMHPOBAHUE OCHOB
HAyKd XUMHUU Kak o0O0JIAaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON
JeSATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYpbl. Pemienue
TOM 3aaud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa MpPearonaraet
peanu3alio TaKuX LejeH, Kak:

-popMUpOBaHME  TPEACTABJICHUN: O  MaTEPUAIBHOM  €IUHCTBE  MHPAa,
3aKOHOMEPHOCTSX U IM03HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUH B CUCTEME
€CTECTBEHHBIX HayK U €€ BeIyllel poju B 0OEClEeUEeHUU YCTOMYHMBOTO Pa3BUTHS
YeJI0BEYECTBA: B PEIICHUU MPOOJIeM SKOJIOTHUYECKON, SJHEPTETUUECKON U MUIIIEBOM
0e30macHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B OOECIEUEHUHU PAllMOHAIBHOIO MPHUPOIOIOIb30BAHUS, B
(GOpMHpPOBaHUM MHPOBO33PEHHUS] W OO KyJbTypbl YEIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIECHHS K CBOEMY 3J0pPOBBIO M MHPHUPOJAHOU
cpene;

-OCBOCHHME CHCTEMBI 3HAHUU, JIEKAIIMX B OCHOBE XMMHYECKOW COCTABISIOLIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (QyHAAMEHTAIBHBIX TMOHSATUN, 3aKOHOB H
TEOpUl XMMHUH, COBPEMEHHBIX MPEACTaBICHUI O CTPOCHUM BEUIECTBA HA PAa3HBIX
YPOBHSIX ~—  QTOMHOM,  HMOHHO-MOJIEKYJIIDHOM,  HAJMOJIEKYJSPHOM, O
TEPMOJUHAMUYECKUX M  KHHETHYECKUX  3aKOHOMEPHOCTSIX  IMPOTEKaHUSs
XUMHUYECKUX PEAKIMil, 0 XMMHUYECKOM PABHOBECUHU, PACTBOpPAX U JAMCHEPCHBIX
cUcTeMax, 00 OOIIMX HAYYHBIX MPUHITUIIAX XUMHUECKOTO MPON3BOJICTBA;



-popMupoBaHuEe y OOYYArONIMXCS OCO3HAHHOTO TMOHHWMAHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHWYECKHX 3HAHUU 11 OOBSICHEHHUS KIIIOUEBBIX HJCH W TPoOsIeM
COBPEMECHHOW XUMHH, JJII OOBSICHEHUS W TMPOTHO3UPOBAHUS SBIICHUMA, MMEIONTUX
€CTECTBEHHO-HAYYHYIO MPUPOY; TPAMOTHOTO PEHICHHUsS MpPOOJieM, CBA3aHHBIX C
XUMHUEH, MPOTHO3UPOBAHUS, aHANM3a W OUEHKH C TO3HUIMN 3KOJOTUYECKOMN
0€30MacHOCTH TIOCTEACTBUN OBITOBOM ¥ MPOW3BOJCTBEHHON EATEIHLHOCTH
YEJIOBEKa, CBS3aHHOM C XUMHUYECKAM IPOU3BOACTBOM, WCIIOIB30BAHUEM U
nepepadoTKOM BEIIECTB;
-yIIyOJIeHHe TPEICTaBICHU O HAyYHBIX METOAAaX MO3HAHUS, HEOOXOAUMBIX IS
NpUOOpPETEHUs] YMEHUIl OpPUEHTUPOBAThCS B MHUPE BELIECTB U OOBSICHEHUS
XUMUYECKUX SBJICHUW, WMEIOMUX MECTO B TMpUPOJE, B MPAKTHUYECKOU
NEATETLHOCTH U TTOBCETHEBHOM KU3HU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
GyHKIMHA TETOCTHON CHCTEMBbl CPEIHEro oOiero o0pa3oBaHUs NPHU HU3YUYECHUU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  ypPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKKUE 1IEeTTU U 3a]]a9H, KaK:
-BOCTIMTaHUE YOCKIEHHOCTH B MO3HABAEMOCTH SIBICHUW MPUPOJBI, YBAKCHHUSI K
MpolIecCy TBOPUYECTBA B 00JIACTU TEOPETUUECKUX U MPUKIAJHBIX UCCICIOBAaHUHN B
XUMUH, (POPMUPOBAHUE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU;
-pa3BUTHE MOTUBAIIMU K OOYYEHUIO U MO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 00III€UEI0BEUECKIX [IEHHOCTEH;
-pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HWHTEJUICKTYAJIbHBIX U TBOPYECKUX
crocoOHoCTeH o0yuaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIILHOTO OTHOIIIEHHUS K
caMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOPA30BAHUIO KaK YCJIOBHUIO YCIEUIHOMN
npo¢eCCUOHAILHON M OOIIECTBEHHOU JEATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/IOPOBBIO M IOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;
-(popMUpOBaHNE YMEHUN W HABBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHNUS, PA3BUTHE
HKOJIOTUYECKON  KYJbTYpbl, MPUOOPETEHHE OMbITa OOUIECTBEHHO-TIOJE3HOM
AKOJIOTUYECKOM JEATETLHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YUCHHUS XUMHH Ha yTITyOJEHHOM
YPOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA. BasleHTHbIE BO3MOKHOCTM aToMa yriepoja. XUMHUYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBSI3U (OOMEHHBIN U JIOHOPHO-
aKLENTOpHbIM). TUNBl MNEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, 1BOMHas U TpoiHas cBA3b. CHocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYEeCKUX COEOUHEHUH. MoJeKynspHble U  CTPYKTYpHbIE  (OpPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHas. M3omepuss. Buael u3omepuu: CTPyKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3P PEeKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCTH U KjiaccU(UKalMs OpraHudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OMbBITHI IO MNPEBPALIEHUIO OPTraHUYECKHX BELIECTB NPHU HarpeBaHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHHU3ME PEAKIUN PaJUKAIBHOTO 3aMEILICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIoaTKaHOB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTtaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCIUHEHHUs, 3aMEIICHUSA B O-IIOJI0KEHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JIBOWHYIO CBsI3b. CrOoCOObI MOJYyYEHUs U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoeaunenue. Ilomumepusanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTasneil yriepoga. @u3nyeckue CBOMCTBA AJIKUHOB.
XUMUYECKHE  CBOMCTBA:  pEaKUUMU  IPUCOCAUHEHHUs,  JUMEpHU3ALUA U
TpUMEpHU3aluH, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKIMK 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEAKUUU NPUCOCIUHEHUS, OKUCIECHUE T'OMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIJIEBOIOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yroib U npoayKTsl ero nepepadbotku. CnocoOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOAOPOJA0B. Peakiuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEJIMHEHUSIX. Ucnons3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJYYEHHE OHTUJICHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE cnUPThHl. CTpoeHHWe MoOJIeKya (Ha mOpuUMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEaKIMH 3aMElIeHHUs, JAeTUJpaTalu, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3oMmepus. OcoOeHHOCTU (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMH, KayeCTBEHHAas pEaKIMs Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sapa. duszmdeckue cBoicTBa (penHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['OMoJIorHueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETH b
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponHbie CBS3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrIocOOBI OyUEHUs U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1esiouHoi cpene. OCOOCHHOCTH CBOMCTB KUPOB, COAEPIKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuipl). MoHocaxapuIbl: TJIOKO3a, (pYyKTO3a, rajgakrosa, pubdosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
Ipynn, CIOUPTOBOE W MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TiOKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpOMOJEKYJ Kpaxmala, TJIMKOTeHa U
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX NPEBPALLCHUN:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATWJIOBOTO CHHUPTAa JAUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ runpokcugom menu(ll), BzaumoneiicTBue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE YDUPBD».

A3oTcoaep:kaniue OpraHuyecKue coeJuHeHMs.

AMMHBI — OpraHMYECcKue MPOM3BOJHBIE amMmMuaka. Kiaccudukanuus aMUHOB:
anidaTuyeckue W apoMaTUYECKUE; IEpPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Moiekyin, odmas (opmyna, U30MepHs, HOMEHKIaTypa U (QU3NUYecKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHCTBUE TNEPBUYHBIX AMHHOB C a30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TPyl aTOMOB B MOJeKyJie aHuauHa. OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoOsbl
NOJIyYeHUs] M NpUMEHeHHe amudarnyeckux aMuHOB. llonydyeHue aHwiIMHA U3
HUTPOOEH30a.

AmunokucioTel. Homenknatypa u nuzomepus. OTaenbHble IpeICTaBUTENN O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @DU3Nyeckue CBOMCTBA  AMHHOKHCIIOT.
XHUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM@OTEpHBIX OpPraHHUYECKUX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHME CBOICTBAa OEJIKOB: TUIAPOJIU3, ACHATypaius,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypalusi OEJKOB NMPH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A30TcofepKalllue  OopraHuvyeckue  coeAuHeHus» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCAUHEHUINY.

BbicokoMoJIeKyJISIDHBIE COeIMHECHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHbie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMdTUIICHTEpePTasar). Y THinu3aius u nepepadoTka IIacTHKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HHUs BEIIECTB U MX IMPEBpaILCHUIM:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJiekyJsipHOM (OpMyJibl OPraHUYECKOrO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakiMu W/WUIW HMCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (popMyIibl
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCYHIECTBISCTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccudukaius, HaOI0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI WU3MEPEHUsS, CKOPOCTb, IHEPTHI,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hble NCKOMAeMbIE, TOTUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKUU 35ieMeHT. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIAYECKOr0 3aKOHA U llepronnueckor CHCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BuUIBI XWMWUYECKOW CBS3U: KOBAJICHTHAs, WOHHAa“,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMOoNeKyJIIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHHble pacTBOphl. [lpencrasinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHUYECKUX BEMIECTB. TpHUBHAILHbBIE
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusiX. TeriaoBbie 3QPEKThl XUMUUECKUX PEaKIUi.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatuMble U HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOTr0 paBHOBecHs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJIHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnIuTeNb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJA BOJAOPOJa B NPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PEHIETOK, TPOBEICHNUE PeaKIluii HOHHOTO 0OMEHa, OTpeiesieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tomoxenne HemerauioB B llepuoguueckor cucreMe  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢gusznueckne M XUMUYECKHME CBOWMCTBA: PEAKIUU C
METaJJITaMU M HEMETaJJIaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. [ 'MapuabL
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COCIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI MOTYYEHUS
rajgoreHoB. [I[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B mpupoje, CIOCOObI TMONy4YeHUS, (PU3MUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMOJy4YeHUs, (UINYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHMHYECKHUE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoMm. Okcua yriaepoaa(ll), oxcun yrimepona(lV), yronenas kucimora u eé€
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, crocoObl MoydeHus, GU3NUecKue u
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOriue
dbusnyeckue cBoricTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHHM.

Oo6mas xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.



ATOMHUHWN: TTOTy4YeHue, Pu3ndeckue 1 XUMUIECKUE CBOMCTBA, TPUMEHEHNE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB T1o0ouHbIX mnoarpynn (b-rpymm)
[Ieproguyeckoi CUCTEMbl XUMHUYECKUX AJIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyecKkue M XUMHYECKHE CBOMCTBAa MapraHia M €ro COEIWHECHUI.
Baxneiimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) u
mapranua(VIl). Ilepmanranat kamus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUpbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Tlonyuenue u npuMeHeHUe xkeme3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCHU/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [I[puMeneHne
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCJIOPOJAE, M3y4YeHHE KOJUIeKIMU «MeTtaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJJIOB ¢ BOAOM (BO3MOXHO HCIOJIb30BAHNE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XuMHS ¥ KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMUMBOrO pa3BUTUA dyenoBedyecTBa. [lonstue
O Hay4YHbIX METOoAaxX IMO3HAHUS M METOJO0JIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHUIKNBI OpraHUu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllsieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [TpoMblliieHHbIE CITOCOOBI MOIYYeHUS] METAJIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCII0JIb30BAHUS JIEKaPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIMHBI.



XUMHSI TAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib xumun B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIOJIb30BaHUsl TpenaparoB OBITOBOM XMMHH B TOBCEIHEBHOMN
KU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétpl: Macchl BeliecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMaA, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTAa PEAKLIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCcylIeCTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKalus, MNepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, CAMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, buocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIILIEHHOCTb, METAJUTYPIHsi, CTPOUTEIIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeIMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOY4YaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OIbITA MO3HABATEILHON M TMPAKTUYECKOW NEATETHLHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronuxcsi B MpoIIecce peaau3aluu 00pa3oBaTEIbHOU JI€ATEbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITIOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUJOB YUEOHOU IEATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CThb pPE3yJIbTaT
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



UHTEpeCAa M I103HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIlUH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEIAEHUE M TOCTYIKH CBOMX TOBApPHUILIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSA MOCJIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY HU
NICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYaIUsIX, YTPOKAIOLIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NEeSATEeTbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW U  JPYruxX BHUAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHMIO MPOQPECCHI pa3IMdHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN M0 XUMUU;

YBaXXEHUS K TPYyY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
OPUPOIHON cpelie, YMEHHS NPOTHO3UPOBATH HEOJArOMPUSTHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poJId B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KyJIbTYpbl, B PEIICHUH TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4yHbIX (AKTOB M HMECIOIIUXCA JaHHBIX C IEJIbI0 TOJYyUYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHSI MTPOTPaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpPa H CHeNu(PUKy METONOB TO3HAHUA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIC yUeOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrHYecKHUe TeHCTBHS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHW 3HAHWN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBEIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCHU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIMPOBATH BBIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakuuu — MpH pelIeHWH Y4eOHBIX MMO3HABATEIbHBIX W MPAKTUYECKUX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB U XUMHUYECKHX
pEeaKUunii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTaTOB UCCIIEA0BAHNUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB [TO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHMBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHSATh MEXIpeAMeTHble ((usnyueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3ajlaBaTh BOMPOCHI 110 CYIECTBY 00CYKAaeMOM TeMBbI B X0/1€ AUAI0ra W/Uin
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
XoJ1e 00CykIeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaW3a H
CaMOOIICHKH.

IHNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsL y4eOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN W MPEOoOpPa30BaHUIO 3HAHWUN, BUIBI JACATEIHHOCTH
10 TTOJTYYCHHUIO HOBOT'O 3HAHUS M IPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YUCOHBIX
CUTYaIMsIX, a TAKXKE B PeabHBIX KU3HCHHBIX CUTYAIlUsX, CBI3AHHBIX ¢ XuMue. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIMUBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, IHEPTEeTUIECKON 1



MUIIEBON 0€30MMacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrnieueHUn PalOHAIILHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YelloBeKa, a TakKe DJKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpuAM3alusg AaTOMHBIX OpOuWTaneil, HWOH, MOJIeKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BhEM, YTIICPOIHBIA CKEIET, GyHKIIMOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMymbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHaeneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MAPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIuil, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaX (MHAYKTUBHBIM U Me30MepHBIN 3dexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BO/ICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTAHABIIMBATh X B3aUMOCBSI3b, MCIIOJb30BATH COOTBETCTBYIOIIME MOHATUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHU;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISAITh YPAaBHEHUS] XMMUYECKHX PEAKIMl U PacCKpbIBaTh UX CYLIHOCTB:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTAaHUYECKUX BEIIECTB JJIS WILUTFOCTPAIHH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
[JIMIWH, ajJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

COPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHSATHh TOJOXKCHHUSI TEOPUU CTPOCHHS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTaBUTENICH pa3IUYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTJeBOAOB (MOHO-, AW- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIINX XHMHYECKHUX PEaKIUid C MCIOJb30BaHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUI OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaXx;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (He(Th, TPHUPOIHBIM Ta3, YyTodb), CIOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

chOpMHUPOBAHHOCTh yMEHUS MPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSATENIbHO IJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTaHHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJICBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COONIOJCHUEM MPaBUII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JICUCTBUS Ha JKUBBIE OPTaHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh IICJICHANIPABICHHbBIA TMOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOopMaIuio, epepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON Y4eOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPTeTHUYCCKOW W THIICBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO M TPHPOIHOU

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKUHM OBJIIEMCHT, aToM, SJIpO aroMma,

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30YXIEHHOE COCTOSIHMSI aTOMa, TuOpuanM3anusi aTOMHBIX OpOWTanei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTHYECKAs JOUCCOLMALMS, CTENEeHb JMCCOLMALNU,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECUE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIlME B OCHOBE IIOHUMAaHHUSA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDPHOM H
HAJMOJIEKYJIIPHOM  YpPOBHSIX; TIPEJICTABIECHUS O MEXaHU3Max XUMHUYECKHUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSAX  UX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHWU U OE30MacHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOLMX  HAay4YHBIX  NPUHIUIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
ONMKMCAHUHM HEOPTAHUYECKHUX BEILECTB U UX MPEBPALLECHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIH30BaTh XWMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIMHECHUSIX, BUJ XUMUYECKOWU CBSI3U (KOBaJEHTHAs,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUINA KPUCTAUIMYECKOM PpEIIETKH, OOMEHHBIN U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh  YMEHHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEILIECTBA I10 UX COCTaBY, XMMUYECKHE PEAKIIUH MO PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTaBy pEarupyrolmlux BEIIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, U3MEHEHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OHJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuognueckont  cucremsl  JI.MI.  MenneneeBa, uCHONB3yS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm u rpynmnam  Ilepuomnueckou cucremsr [J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHWUYECKUMHU BEUIECTBAMHU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEaKIINiA;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBbIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
TUX PEAKIUN; peaKIuii MOHHOTO OOMEHa IMyTEM COCTaBIICHUS WX TOJHBIX M
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX HHEPTETHUYECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTepU30BaThb XHUMHUUYECKHE PEaAKIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIECHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIIBHOM UCCIEIOBAHUU BEILECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTPALUs,;
MaccChl BeIIeCTBa WM 00BhEMA ra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMHU, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJIE PACTBOpaA C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa PEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATENIBHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3IMYHBIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOW  peakiuu, pelieHue
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€db HMCCJIENOBAHUS, TMPEIACTABISATH B
pasnu4HON (GopMe pe3ybTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIEHWBATHh MX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKU I€JIE€CO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOH
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT u Apyrue), KpUTHIECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(pOpMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOIOB 6 1 https://m.edsoo.ru/d69dfe50
Hroro mo pazueny 64
Pasnen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
bu6mmoreka [IOK
3.1 C . @ 16 1
FIVpTRL. oeHON https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: abIeTHIbI 1

bubmuorexa [JOK

3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 33 httos://m.edsoo.ru/d69df650
a¢upsl. Kupbr
bubmuorexa [JOK
. 1
33 YTIeBOTE! 3 https://m.edsoo0.ru/d69df650
Hroro mo pazneny 62
Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coe{uHeHust
bu6mmoreka [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 16 httos://m.edsoo.ru/d69df650
Hroro mo pazneny 16
Pa3zgea S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS
bu6mmorexka [IOK
5.1 BricokoMonekysipHbIE COETMHEHUS 16 https://m.edsoo.ru/d69df650
Hroro no pazneny 16
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Ctpoenune aToma. [leprognueckuii 3aKoH
11 I/ITI_II)G HOaUYeCKas CHI():TelxI/l[a XHUMHYICCKHX 14 bubmotexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 16 1 bubnnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
1. X 1
3 HMHHCCIHE peakinti 30 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 60
Pa3nen 2. Heoprannueckasi xumust
bu6nmorexa LIOK
2.1 H 2 1
CMETAILIH > 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 39 1 2
CTaLIbl https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 91
Pa3nen 3. Xumus u :Ku3Hb
31 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 19 bubmuoreka [{OK
' KHU3Hb https://m.edso00.ru/2dd57f24
Hroro no pazneny 19



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
IIPE/ICTABIICHHUE O
MHOT000pa3uu OPraHuYEeCKUX
COCIMHEHUN

bu6mmoreka [IOK
https://m.edso0.ru/3686e6f5

DJEKTPOHHOE CTPOCHHE aToMa
yriiepojia (OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUS).
BaneHnTHble BO3MOKHOCTH
aToma yriepoja

bu6mmoreka [IOK
https://m.edsoo.ru/Oce6fd4c

YHpa)KHeHI/IfI B HpI/IMeHeHI/II/I
3HAHUH

XuMuYeckas CBSI3b B
OpPTaHWYECKHUX COCAMHCHHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJIEHTHOM CBSI3HU, CIIOCOOLI
pa3pbiBa CBs3ei

bu6mmoreka [JOK
https://m.edso00.ru/8d39f5c8

YnpaxxHeHus B I[PUMEHEHU U
3HAHUH

Teopus crpoeHus
OpPraHMYECKUX COSAMHEHUN A.
M. byrneposa

bu6mmorexa [IOK
https://m.edsoo.ru/9e595ch8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8

Bunbr m3oMepun: CTpykTypHasi,
MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN

IIpencrasnenue o
KJTacCH(HUKAIUH 1
CHCTEMaTHYEeCKas
Homenkiarypa (IUPAC)
OpraHUYECKHUX BEIIECTB

Knaccudukanus peakuuii B
OPraHUYeCcKOi XUMHU

bubmuoreka [JOK
https://m.edsoo.ru/b0e61661

bu6mmoreka [IOK
https://m.edsoo.ru/c212dd21

bu6mmoreka [IOK
https://m.edsoo.ru/ba5706aa

10

11

Cucremarusanus U 00001eHue
3HAaHUH 110 TEME

Cucremarusanus U 00001eHne
3HAHUH 110 TEME

bubmuorexa [JOK
https://m.edsoo.ru/87a37cab

12

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

13

AJKaHbl: TOMOJIOTHYECKUH psif,
obmas popmyna,
HOMEHKJIATypa U U30MEPHUs,
AJIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYT

bu6mmorexa [IOK
https://m.edso0.ru/25a14636

14

15

Cucremarusanus 1 00001eHne
3HAHWUH 110 TEME

dusnueckue 1 XUMUYECKUAE
CBOMCTBA aJIKAaHOB

bu6nmoreka [JOK
https://m.edsoo.ru/3137711c



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c

16

Haxoxxnenue ajikaHoB B
npupoje. CriocoObl OTydeHHsI
Y IPUMEHEHHUE aJIKaHOB

bubmuorexa [JOK
https://m.edsoo.ru/259b0a5b

17

18

19

20

Cucremarusanus U 00001eHrue
3HaHUH 110 TEME

Cucremarusanus 1 00001eHe
3HAHHUH 110 TEME

[{uknoankaHbl: 00IIast
dbopMyIia, HOMEHKIIATypa U
U30MepHUsi, 0COOCHHOCTH
CTPOCHUS K XUMHUYECKHUX
CBOICTB, CITIOCOOBI OJyUEHUS U
MIPUMEHEHUE

Cucremaruzanus U 00001IeHne
3HAHUHU II0 TEME

bu6mmoreka [IOK
https://m.edso00.ru/156730d2

21

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

22

AJTIKEHBI: TOMOJIOTHYECKHUH psif,
obmas popmya,
HOMEHKJIaTypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE
MouieKkyJl. CTpyKTypHas ¥ Iuc-
TpaHC-U30MEPHUSI ATTKEHOB

bu6mmoreka [JOK
https://m.edsoo.ru/273b0ale

23

24

Cucremarusanus 1 00001eHne
3HAHUHI

Pemenune pacuéTHbIX 337249 Ha
ompesieNieHue MOJIEKYJIIPHOM
(bopMyIIbI OPraHUIEeCKOTO

bubmuorexa [JOK
https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb

BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CucremMaTu3anus
1 00001I[eHNE 3HAHUI IO TEME

25

26

27

Pewenne pacy€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(bopMyIIbl OPraHMYECKOro
BELIECTBA [10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOASAIINX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

Pemenune pacu€tHbIxX 3a/1a4 HA
ONpeIeTICHUE MOJIEKYJIIPHOI
(bopMyIIbl OPraHu4eCcKOro
BEIIIECTBA [0 MACCOBEIM JIOJISIM
aTOMOB DJIEMEHTOB, BXOISIIAX
B ero cocras. CucteMaTHh3aIys
1 0000IIeHNE 3HAHUI 110 TEME

Pemenne pacuéTHbIX 3a7a49 Ha
oTpezieNieHue MOJIEKYISIPHOM
(bOopMyJITBI OPTaHUYECKOTO
BEILECTBA [T0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIINX
B ero cocran. CucremMaTu3anus
1 0000I1IeHIE 3HAHUI 110 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

bubmuorexa [JOK
https://m.edsoo.ru/bf84d8eb

bubmuorexa [JOK
https://m.edsoo.ru/bf84d8eb

28

29

duznyeckue 1 XUMUYECKHE
CBolicTBa ankeHoB. [IpaBuio
MapkOoBHHMKOBa

CriocoObI ostyueHus u

bubmuorexa [JOK
https://m.edso0.ru/21069ccd

bubmuoreka [JOK



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/21069ccd

MMPUMCHCHHUC aJIKCHOB

https://m.edsoo.ru/665dc058

30

31

O000111eHNE U CUCTEMATU3 AL
3HAHUU

O000111eHNE U CUCTEMATU3 AL
3HAaHUH

32

[IpaxTuueckas padora Ne 1 mo
teme "[lonydyenue sTunieHa u
M3Yy4Y€HHUE ero cBOMcTB"

bubmuoreka [JOK
https://m.edsoo.ru/0941eed8

33

Pemenne pacy€THbIX 3a1a4 HA
OIIpEJIETIEHUE MOJIEKYJIIPHON
(hOpMyIIBI OPraHUIECKOTO
BEILECTBA

bubmuorexa [JOK
https://m.edsoo.ru/e9ea9921

34

AJNKaaueHsl: CONpsHKEHHBIE,
U30JIMPOBaHHBIE,
KyMYyJIUpPOBaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHHS

bubmuorexa [JOK
https://m.edso0.ru/04298c0a

35

36

XHUMHUYECKHEe CBOMCTBA
CONPSIKEHHBIX TUEHOB

CriocoObI nostyueHus u
NpUMEHEHHE alTKaIMeHOB

bubmuorexa [JOK
https://m.edsoo.ru/e561253d

bu6mmorexa [IOK
https://m.edso0.ru/1aa81660

37

Cucremarusanus 1 00001eHne
3HAHUU

38

39

Cucremarusanus U 00001eHne
3HAHUH

AJIKMHBI: TOMOJIOTHYECKHU DS,
oOmas popmyna,
HOMEHKJIaTypa, JJICKTPOHHOE

bu6mmorexa [IOK
https://m.edsoo.ru/68b6cc4c



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c

IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEeKY1, (hU3nuecKue CBONCTBA

40 XUMHAYECKHUE CBOUCTBA aJIKUHOB Bubmorexa ITOK
https://m.edsoo.ru/23493a93
41 KauecTBeHHbIE peakiiuy Ha bubnnoreka [HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
42 CniocoOsI 1oy4YeHus u bubnnoreka [JOK
MIPUMEHEHNE aJIKHHOB https://m.edsoo.ru/a6f9alea
43 Cucremaruzanus U 00001IeHne
3HAHUN
42 Cucremarusanusg U 00001IeHne
3HAHUN
Penrenue 3anay: pacd€Tel o
45 ABHEHUIO XUMHUYECKOH bubnmorexa [IOK
yp https://m.edsoo.ru/5db8e526
peakuu
Pemenue 3amau: pacu€Tsl o
46 ABHEHUIO I)[(I/IMIfI)quKOIZ bubmmorera [TOK
yp https://m.edsoo.ru/5db8e526
peaxiuu
Pemenue 3agau: pacu€rsl o
47 ABHEHUIO XUMHUYECKOH bubmmorera [TOK
yp https://m.edsoo.ru/5db8e526
peaxiuu
Pemenue 3agau: pacu€rsl o
48 ABHEHUIO XUMHUUYECKON Eubmorexa IIOK
yp https://m.edsoo.ru/5db8e526
peakun
49 Cucremarusanus U 00001eHne
3HAHUU IO TEME
50 Cucremarusanus U 00001eHne

3HaHUH 110 TEME



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526

ApeHBbI: TOMOJIOTHYECKUH Psifl,
obmas popmya,
HOMEHKJIaTypa. DIEKTPOHHOE U

bubmuoreka [JOK

°1 MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MoOJIeKyJ1 O€H30J1a U TOIyoJa,
uXx (pU3NYECKHe CBOMCTBA

59 XHUMHYECKUE CBOMCTBA apEHOB: bubnmoreka [JOK
peaKkIy 3aMEeILCHUS https://m.edsoo.ru/a44alae4
XUMHYECKUE CBOMCTBA apEHOB:

53 peaKIny IPUCOSTUHCHUS, bubnmorexa LOK

https://m.edsoo.ru/a44alaed

OKHCIICHHE TOMOJIOTOB OEH30I1a

54 Oco0eHHOCTH XUMHYECKUX bubnnoreka [JOK
CBOICTB CTHpOIa https://m.edsoo.ru/d5018a54
Pemenue pacy€rHbix 3a1a4 Ha

55 OmpeIeJICHUE MOJIEKYJIIPHOI bubnmnoreka [JOK
(bopMyIIbI OPraHUIEeCcKOro https://m.edsoo.ru/53461a2c
BEILIECTBA
Pemienne pacu€THbIX 33124 HA

56 ONPENEIIEHUE MOJIEKYJIIPHOU bubnuotexa [JOK
(bopMyIIbI OPraHUIEeCKOro https://m.edsoo.ru/53461a2c
BEILIECTBA
Pemenune pacu€THbIx 3a/1a4 Ha

57 ONPEAEIIEHUE MOJIEKYJIIPHOU bubnmuorexa [JOK
(bopMyIIbI OPraHUIEeCKOro https://m.edsoo.ru/53461a2c
BEILECTBA

58 CnocoOsI ToTyueHus u bubnmuorexa [JOK
IIPUMEHEHNE apEHOB https://m.edso00.ru/6f717d09

59 I'eneTnueckas CBA3b MEKIY



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

60

61

62

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCcCaMU
YIJIEBOAOPOIOB
['enernueckas cBsi3b MEKIY
Pa3IMYHBIMM KJIACCAMH
YIJIEBOAOPOIOB
['eneTnueckas CBA3b MEXKAY
Pa3IMYHBIMM KJIACCAMH
YIJIEBOJOPOIOB

63

Pacuérel no ypaBHEeHUsIM
XUMUYECKHX PEAKIIUM.
Cucremaruzanus U 00001IeHne
3HAHUM 10 TeMe

64

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKIIHM.
CucreMmaru3anus 1 0000IIeHne
3HAHHUH 10 TEME

65

Pacuérel no ypaBHEeHUAM
XUMHYECKHUX PEAKIIHM.
Cucremarusanus 1 00001eHne
3HaHUU 110 TEME

66

67

ITpuponnsrii ras. [lomyTHble
He(TSAHBIE ra3bl

KameHHBI#1 yroip ¥ pOLyKTHI
ero nepepaboTKu

bu6mmorexa [IOK
https://m.eds00.ru/69b3398b

68

Hedtb 1 criocobs! e€

bu6mmorekxa [IOK



https://m.edsoo.ru/69b3398b

nepepabotku. [Ipumenenue
MIPOJIYKTOB TMepepaboTKku HePTH

https://m.edsoo.ru/21f9de78

69

70

71

72

73

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOIOB

['enernueckas cBsi3b MEKIY
Pa3IMYHBIMM KJIACCAMH
YIJIEBOAOPOIOB
["anoreHonpou3BoHbBIE
YIJIEBOJOPOIOB: 3JIEKTPOHHOE
CTPOCHUE; PEAKIIUH 3aMEILICHUS
rajioreHa

JleiicTBue 1IeIouYeH Ha
rajoreHnpOU3BO/IHbIC.
BzaumoneiictBue
JIMTaJIOreHaJKaHOB ¢ MarHUEM M
IIMHKOM

Cucremarusanus U 00001eHne
3HAHUH 10 pas3zeny
"Yranesonopozs!"

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

bu6mmoreka [IOK
https://m.edsoo.ru/20e89f22

74

Cucremarusanus 1 00001eHne
3HAHUU O pa3aeiy
"Yranesonopozas"

bu6mmorexa [IOK
https://m.edso0.ru/20e89f22

75

76

Cucremarusanus 1 00001eHne
3HaHWH MO pa3zeny
"Yraesogopoibr"
KonTpomnpHas pabota mo Teme
"Yranesonopozs"

bubmuorexa [JOK
https://m.edso0.ru/20e89f22

bu6nmoreka [JOK
https://m.edso00.ru/95c9e298



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298

77

78

79

IIpenenbHble OHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHM Psi,
obmas popmyia, cTpoeHHe
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa,
kiaccupukanus, pusnueckue
CBOMCTBaA

XUMHYECKUE CBOWCTBA

NpCACIbHBIX OHOATOMHBIX
CIIUPTOB

CriocoObI moryueHus u

IMPUMCHCHHUC OJJTHOATOMHBIX
CIIUPTOB

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd

bu6mmoreka [IOK
https://m.edsoo.ru/26ee34fe

bu6mmoreka [IOK
https://m.edso00.ru/484100000000000

80

81

82

83

YHpa)KHeHI/ISI B HpI/IMeHeHI/II/I
3HAHUH

YnpaxxHeHus B IPUMEHEHU U
3HAHUU

[poctsie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,
0COOEHHOCTH (PU3UUECKUX U
XMMHYECKUX CBOMCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHIIIUKOIb U TTIUUEPHUH, X
¢u3nueckue 1 XUMHUYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/c2c788b2

bu6mmorexa [IOK
https://m.edsoo.ru/ee4d84aa

84

CniocoOslI nosy4eHus u
NpUMEHEHHE MHOTOaTOMHBIX
CIHPTOB

bu6mmorexa [IOK
https://m.edsoo.ru/d12e567d



https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d

pra)KHeHI/ISI B IPUMCHCHUU

85 .
3HAHHUI
DeHOoII: CTPOCHUE MOJIEKYJIBI,
86 duznYeCKre CBOMCTBA. bubmmorexa [JOK
https://m.edso0.ru/2ce726f8
TokcuaHoCTh (heHoma
. bu6mmoreka [IOK
87 Xumrieckue ceolicTsa denora https://m.eds00.ru/037ca5f9
88 CriocoObl nostyueHus u bubnuoreka [IOK
npuMeHeHne GpeHona https://m.edsoo.ru/c77ddf4c
89 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUHU
[IpakTuueckas padora Ne 2.
90 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [HOK
3a1a4 o reme "CaupTsl U https://m.edsoo.ru/fdOced09
dbenomsr"
01 Cucremarusanus 1 00001eHne bu6mmoreka [JOK
3HaHUM MO TeME https://m.eds00.ru/1810ch9b
92 Cucremaru3zanusi 1 0000IICHUE bubmuorexa [JOK
3HAHUU 110 TEME https://m.eds00.ru/1810cb9b
AJbaeruapl ¥ KETOHBI:
AIIEKTPOHHOE CTPOCHHE
03 KapOOHMIILHOM TPYIIIBI; bubnuoreka [IOK
TOMOJIOTHYECKUE PsI/IbI, 001Iast https://m.edsoo.ru/b139beaa
dbopmyna, uzomepus u
HOMECHKJIaTypa
Anpaeruasl u KCTOHLIZ Bu6orexa [JOK
94 ¢du3nueckre CBOMCTBA; peaKkiuu

MIPUCOECTUHEHUS

https://m.edso00.ru/c887425c



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c

Peaknuuy okucienus u

bubmuorexa [JOK

95 KauyeCTBEHHBIE PEAKIINHU
peaxtt https://m.edsoo.ru/a393baa9
aJIbJETUI0B U KETOHOB
96 Crioco0bI MoTy4eHUS bubnnoreka [HOK
albAETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
97 YrpaxHeHus: B IPUMEHEHUN
3HAaHUH
08 VYrpaxHeHus B IPUMEHCHUH
3HAHUU
OnHOOCHOBHBIE NpEEIbHBIE
99 KapOOHOBBIE KUCIIOTHI, bubmmoreka [IOK
O0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYT
3oMepusa u HOMEHKIIaTypa
100 Ka 60501351)( KHACJIOT nyp bubmmorexa [IOK
P o https://m.eds00.ru/700cc87b
¢buznyeckue cBoicTBa
XHUMHUYECKHEe CBOMCTBA
101 MpeaeabHBIX OJHOOCHOBHBIX bubmmorexa [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCco0EHHOCTH CBOICTB
102 MYpPaBbUHOH KHUCIIOTBI. bubnnoreka [JOK
MHuoroo06pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
103 YrpaxkHeHus: B TPUMEHEHUN
3HAHUN
OCc00EHHOCTH CBOMCTB:
bu6mmoreka [JOK
104 HenpeeNbHbIX U

apoMaTHYeCKUX KapOOHOBBIX,

https://m.edso00.ru/83a08773



https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

JTUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBuTENIN BBICIIUX
KapOOHOBBIX KHUCJIOT

[TonsiTHE O TPOM3BOAHBIX bubmmorexa [IOK

1
05 KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d

CrocoObl MoTy4YeHHs U
bubmuorexa [JOK

1 1
06 MPHMEHCHUE KapOOHOBBIX https://m.edsoo.ru/7c065c9d

KHUCJIOT

CrnosxHble 3(hUpbI:
TOMOJIOTHYECKHH psiJi, oO1as bubnnoreka [JOK

dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

107

Pu3nyecKue 1 XMuMHYECKUe bubnuotexa [JOK
108 . 1
CBOIicTBa 3(hUpOB https://m.edsoo.ru/ad6b94b2

I'eneTnueckas cBA3L MCKIY
109 KJIACCAMH OPTaHUYECKHIX 1
COEMHEHU I

I'eneTnveckas CBA3b MEKIY
110 KJIacCaMH OPTaHMYECKIX 1
COeTMHEHNN

Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

111 peaKkIu, Ha OTpeCIICHHE 1
MOJIEKYJISIPHOIN (OpMYJIBI
OPraHNUYEeCKOro BEIIECTBA

112 Pemenue pacu€rHbix 3a1a4: 1o

YPaBHEHUIO XUMUYECKOU



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

peakuuu, Ha ONpeesIeHNe
MOJIEKYJISIPHOI (OpMYJIBI
OpPraHUYECKOT0 BEIIEeCTBA

[IpakTuueckas padora Ne 3.
Pemenne skciepuMEeHTAIBHBIX

bubmuorexa [JOK

113 3anad o Teme "KapOoHOoBbBIE https://m.eds00.ru/486671fb
KUCJIOTHI. CitoxHBIE dpuph!"
Kupsl: ctpoenue, pusndyeckue

114 u XPFI)MHq;fKHe CB’ogI)CTBa bubmmorexa [JOK

https://m.edsoo.ru/al19c5b98

(ruzposnus)
Oco0eHHOCTH CBOICTB JKHUPOB,

115 coiepKalluX OCTaTKU bubnnoreka [JOK
HETIPEIEIbHBIX KUPHBIX https://m.edso00.ru/b0331922
KkucIoT. JKupsl B mpupoae
Mpbuta Kak COJIM BBICILIAX
KapOOHOBBIX KUCIIOT, UX

116 Moroee nericteue. [loHarue o bubmmorexa [IOK

https://m.eds00.ru/3c566565

CHHTETUYECKUX MOIOIITUX
cpenctax (CMC)
['eneTnueckas cBs3b

117 YTJIEBOIOPOAOB U bubnuoreka [IOK
KHUCJIOPOJCOAECPKAIINX https://m.edso0.ru/56790c96
OpTraHWYECKUX BEIIECTB
I'eneTnyeckas cBs3b

118 YTJIEBOIOPOAOB U bubnuorexa [IOK
KUCJIOPOACOAEPKAIINX https://m.edso00.ru/56790c96
OpTraHWYECKUX BEIIECTB

119 I'eneTnueckas cBs3b bubmuorexa [JOK

YTJIEBOIOPOAOB U

https://m.eds00.ru/56790c96



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96

KHCIIOPOJICOICPIKALIIX
OpPraHUYeCKUX BEIICCTB

Pacuérel o ypaBHEeHUsIM

120 .
XUMHUYECKHUX PEAKITHA
121 PacuéTel o ypaBHEHUSIM
XUMUYECKHUX PEaKIIui
122 Pacuérel no ypaBHEeHUsIM
XUMUYECKHUX PEaKIIUi
CucremaTtu3sanus 1 0000IICHIE bubmuorexa [JOK
123 .
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
CucremaTtu3zanus u 00o0IIeHNe bubnuorexa [JOK
124 .
3HAHUM 1O TeMe https://m.edsoo.ru/f8eaf2eb
CucremaTtu3anus 1 0000IICHUE bu6mmoreka [IOK
125 .
3HaHUM MO TeME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTHKa
126 YIJIEBOJIOB U KiaccuuKaius bubnuoreka [IOK
YTJI€BOJI0B (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapuabl)
Momnocaxapupl: pu3nuecKue
127 CBOMCTBA If Haxox%) eHHe B bubmorexa HOK
A https://m.edso0.ru/b4bdda2d
IpHUpoJIe
[IpuMeHeHue rioKo3sl, €€
128 3HAYEHUE B bubmorexa HOK
https://m.edsoo.ru/5e61122d
KU3ZHEJEATEIIbHOCTH OpraHu3Ma
Hucaxapupl: caxapo3sa,
129 MaJIbTO3a U JIAKTO34. bu6mmorexa [IOK

Haxoxnenue B npupoje u
MIPUMEHEHUE JUCaXapuJIOB

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7

[Tonucaxapuael: ctpoeHue
MaKpoOMOJIeKyJ, (Pu3nYecKre u

bubmuorexa [JOK

130 XHMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
pUMEHEHHE

131 [TonsTne 06 UCKYCCTBEHHBIX bubmmorexa [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 331a4 Ha

132 OIpeeeHue A0JIU BbIXOAa bubnuoreka [IOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3MOXKHOTO
Pemenne pacueTHbIX 3a7a4 Ha

133 orpezieNieHUe JI0JIM BBIXOAA bubnnoreka [JOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3MOXKHOTO
Pemenne pacueTHbIX 3a7a4 Ha

134 onpeieseHue A0JIU BbIX0Ja bu6mmoreka [JOK
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECCKH BO3MOXHOTO

135 Cucremaru3zanusi 1 0000IICHUE bubmuoreka [JOK
3HaHUH 10 pasueiy https://m.eds00.ru/08d4364c

136 Cucremaru3anus 1 00001eHne bu6mmorexa [IOK
3HaHWH MO pa3zeny https://m.eds00.ru/08d4364c

137 CucremaTu3aius u 0000IIeHNE bubnmnoreka [JOK
3HaHWH MO pa3zeny https://m.eds00.ru/08d4364c
KonTpomnpHas pabota mo Teme

138 "Kucnoponacoaepxaiue bubmmorexa [TOK

N https://m.eds00.ru/42c6678e

OpraHUYECKUEe COCTUHEHUS

139 AMWHBIL: KTaccupuKaIms, bu6mmorekxa [IOK



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

CTPOEHHUE MOJIEKYJI, 00IIast
dopmyna, uzomepus,
HOMEHKJIaTypa ¥ (pu3nuecKue
CBOICTBA

https://m.edsoo.ru/efa7e6ca

140

XUMHUYECKUE CBOMCTBA
anmu(aTHIeCKUX aMHHOB

bubmuorexa [JOK
https://m.edsoo.ru/1bc5cf80

141

142

AHWIIMH: CTPOCHUE aHWJIMHA,
0COOEHHOCTH XMUMHUYECKUX
CBOMCTB aHUJIMHA

VnpaxHeHus B IpUMEHEHU U
3HAHUN

bubmuorexa [JOK
https://m.edsoo.ru/39cd21f1

143

CriocoObI osryueHus u
HpUMEHEHHEe amr(aTHIeCKIX
aMHUHOB

bu6mmoreka [IOK
https://m.edsoo.ru/eal38763

144

145

146

147

YHpa)KHeHI/IH B HpI/IMeHCHI/II/I
3HAHUH

AMMHOKHUCIIOTHI: HOMEHKJIATypa
U u3omepus, GuzndecKkue
cBoiicTtBa. OTAEeIbHbBIE
HpeI[CTaBI/ITeJ'II/I o-aMHUHOKUCIIOT

XUMHYECKHE CBOMCTBA
aMUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUYEHUE
amMuHOKuCIOT. CUHTE3 U
TUIPOJIN3 TIENTUI0B

YnpaxxHeHus B IPUMEHEHU U
3HAHUH

bubmuorexa [JOK
https://m.edsoo.ru/d1773e80

bubnmnoreka [JOK
https://m.edsoo.ru/77df705a

148

VYrpaxxkHeHus B IPUMEHEHUN



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a

3HAHUI

149

150

151

152

153

154

155

156

benku kak npupoHbie
HOJIMMEPBI; CTPYKTYPHI OCIIKOB

XUMHUYECKHE CBOUCTBA OEIIKOB

A3oTcoaepxaiiue
TreTEPOLUKITNYECKUE
coenuHeHus. HykienHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosaoruyeckas poiib

[TpakTuueckas paborta No 4.
Pemenue skcriepuMeHTaTBHBIX
3a/1a4 10 TeMe
"A3oTcoaepKaiue
OpraHUYecKHue coequHeHns"

[TpakTuyeckas padora Ne 5.
Pemenue skciepuMeHTAIBHBIX
3a7a4 o teMe "PacriosHaBanue
OpPTraHWYECKUX COCTUHEHUI"

KonTponbHas pabota mo Teme
"A3oTcoaepkaliue
OpraHUYecKHue coequHeHus"

OCHOBHBIC TIOHATHUS XUMHHU
BBICOKOMOJICKYJIAPHBIX
CO€OUHEHHMI U METOIbI UX
CHUHTEC3a —IIOJIMMEpHU3alluA U
MNOJIMKOHACHCAIIUA

IImacTtmaccel. YTuianzamnusa u
nepepaboTka MiacTuka

bu6mmoreka [IOK
https://m.edso0.ru/429e9899

bu6mmoreka [IOK
https://m.eds00.ru/6237306d

bubmuorexa [JOK
https://m.edso00.ru/521d1431

bubmuorexa [JOK
https://m.edsoo.ru/8e3c02d1

bu6mmoreka [JOK
https://m.edsoo.ru/bde3fdf6

bu6mmorexa [IOK
https://m.edsoo.ru/ce561bc?

bu6mmorexa [IOK
https://m.edsoo.ru/7aa63ebd

bu6mmorekxa [IOK
https://m.edsoo0.ru/82242e0f



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f

157

OnacToMepsl: HaTypaJlbHbIN
CHUHTETUYECKUE KayUyKH.
Pe3una

bubmuorexa [JOK
https://m.edsoo.ru/246103ec

158

BosokHa: HarypasibHbIE,
UCKYCCTBECHHBIE,
cuHrernyeckue. [lonumepst
CIEIIMAJIBHOTO Ha3HAYEHUS

bubmuorexa [JOK
https://m.edsoo.ru/5963a601

159

[IpakTuueckas padora Ne 6.
PeIHCHI/IC 3KCHCpI/IMeHTaJH)HI)IX
3aja4 1o reme "PacrosnaBanue
IJIACTMACC ¥ BOJIOKOH"

bubmuorexa [JOK
https://m.edsoo.ru/3aebd77a

160

161

162

163

O000I11IeHNE U CUCTEMATU3AIUS
W3YYCHHOTO MaTepuaa 1o TeMe
"BbICOKOMOEKYJISIpHBIE
coenqnueHusa”

O060061enue 3aanuii. Padora ¢
Bapuantamu EI'D. 3ananus
10,11.

O060061enne 3aanuii. Padora ¢
Bapuantamu EI'D.3ananus
12,13.

0O000menue 3Hanuii. Pabora ¢

Bapuantamu EI'D. 3ananus
14,15.

bubmuorexa [JOK
https://m.edsoo.ru/6a22ble8

164

0O000menue 3Hanuii. Pabora ¢
Bapuantamu EI'D. 3amanus
14,15.

165

O060061enne 3aanuii. Padora ¢



https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

Bapuantamu EI'D.3ananne3?2.

0O0001mmenue 3Hanuii. Pabora ¢

166 Bapuantamu EI'D. 3ananue 32. L

167 0O0001mmenue 3Hanuii. Pabora ¢ 1
Bapuantamu EI'D. 3ananue 32.

168 O6o00menue 3Hanuii. Padbora ¢ 1
Bapuantamu EI'D. 3ananue 33.

169 O060061enue 3aanuii. Padora ¢ 1
Bapuantamu EI'D. 3ananue 33.

170 O060061enue 3aanuii. Padora ¢ 1
BapuanTamu EI'D. 3ananue 33.

OBIIEE KOJIMYECTBO YACOB I10 170

[NPOT'PAMME




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbIe
Tema ypoka KonTpoabusbie IlpakTnueckue bp
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [IOK
Xumuyeckui sneMeHt. M30Tomnbl https://m.edsoo.ru/59c112ee
5 CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1 bubmmoreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIeCKHX 1 bu6nmnorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a51eMenHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnorexa [JOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
5 VYrpaxHeHus: B IPUMEHEHNH 3HaHU M.
VYipaxHeHus B IPUMEHEHUH 3HAHU .
VYrpaxHeHus: B IPUMEHEHNUH 3HaHU .
DNeKTpOHHBIE KOHPUTYpAIIUH aTOMOB
P Quryp bubnuoreka [{OK
8 3JICMEHTOB B OCHOBHOM H 1
B https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
9 VYnpakHeHus: B IPUMEHEHNU 3HAHUM. 1
10 DNeKTpOHHBIE KOH(PUTYpAITUU HOHOB. 1 bubnuotexa [JOK
DIIEKTPOOTPHULIATENBHOCTh https://m.edso0.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMHUIECKUX
bubnunorexa LIOK
11 anemenToB /1. I. MenaeneeBa, CBsI3b C 1

COBPEMEHHOU TEOPUEN CTPOEHUS
aTOMOB

https://m.edso0.ru/16957c01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01

3aKOHOMEPHOCTU U3MEHEHUSI CBOUCTB
XHUMHAYECKHX 3JIEMEHTOB U 00pa3yeMbIX

bu6nunoreka LIOK

12 MMH TIPOCTBIX U CJI0KHBIX BEIIECTB I10 https://m.edsoo.ru/f8468927
rpyIIaM U epuoaam

13 VYipaxHeHus: B IPUMEHEHUH 3HaAHUH.

14 CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [IOK
10 TEME https://m.edsoo.ru/8fad2942
Buapl xumudeckoit cBs3u. MexaHu3Mbl

15 00pa30BaHMs KOBAJIGHTHOW CBS3H. bubmmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMoseKyIspHble B3aUMOJCHCTBHS
BaneHTHOCTh 1 BaJICHTHBIE

16 BO3MOXHOCTH aTOMOB. CBSI3b bubnnorexa [JOK
3JEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOCHUEM

17 VYrpaxHeHus: B IPUMEHEHNN 3HAHUI

18 [IpeacraBneHuss 0 KOMIUIEKCHBIX bubnmorexa LIOK
COEIMHEHMAX: COCTaB U HOMEHKJIATYpa https://m.edso0.ru/8c66b12a
BemecTBa MoneKkyIsspHOTO U

19 HEMOJIEKYJIIPHOIO CTpOeHUS. TuIbl bubmmnoreka HOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsTHE O MMCTIEPCHBIX CHUCTEMAX.

20 [IpeacraBnenue o KOJIOUIHBIX bubnmorexa LOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WctruHHBIE pacTBOPHI: HACKIIIIEHHBIE U

21 HEHACHIIIICHHBIC, PACTBOPUMOCTb. bubmorexa HOK

Kpucrannoruapatst

https://m.edsoo.ru/e9ccdd8d



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d

CriocoObI BEIpaKEHUST KOHIICHTPAITUU

bubnunorexa LIOK

22
pacTBOpOB https://m.edso00.ru/328e653a
Pemenue 3aiau ¢ ucnosib30BaHUEM

93 TOHSATHH ""MaccoBasi 10JIs bubmuorexa [JOK
pacTBOpEHHOTO BemiecTa', "MoJigpHas https://m.edsoo.ru/785e0ab4
KOHLeHTpauus"
Pemenue 3a1a4 ¢ ucnosib30BaHuEM

24 TOHATHH ""MaccoBast 10JIs bubnuoreka [{OK
pacTBOpEHHOTO BemiecTBa', "MoJipHas https://m.edsoo.ru/785e0ab4
KOHIIEHTpauus"
Pemenue 3a1a4 ¢ uCnonb30BaHUEM

o5 MMOHSATHH ""MaccoBasi JOJIsS bubmuoreka [IOK
pacTBOpEHHOTO BemiecTa', "MoJipHas https://m.edsoo.ru/785e0ab4
KOHIIEHTpauus"

26 Knaccudukanus u HoMeHKIaTypa bubnnorexa [JOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/bf9e108d

27 VYrpaxHeHus: B IPUMEHEHNUH 3HaAHU M.

28 Cucremaru3anus U 0000IICHUE 3HAHUN bubnuoreka [{OK
10 TEME https://m.edsoo.ru/8d2c6a3a

29 Cuctemaru3zanus 1 00001IeHNe 3HAaHU] bubmmnoreka HOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas padboTa no remam
"Crpoenune atoma. [leppognueckuii

30 3aKkoH U llepuoauyeckas cucrema bu6muoreka [JOK
XAMUYECKUX deMeHToB /1. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CrpoeHue BeLecTBa.
Mmuoroo6pasue BemiecTs"

31 Knaccudukanmsi XuMHUUeCKUX peakiiiii but6mmoreka [IOK



https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4

B HEOPTaHUYECKOW U OPraHUYECKON
XMMHH. 3aKOH COXPaHEHMSI MaCChI
BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALCHNS] DHEPTUU IIPU
XMMHMYECKHUX PEAKIHAX

TemnnoBbie 3P HEKTH XUMUYECKUX

https://m.edsoo.ru/6335cdd2

32 peaknuii. TepMoXuMHUYECKHE bubmmorexa [JOK
ypaBHer https://m.edsoo.ru/d1db86da
Brraucienus mo ypaBHEHUSIM BuGmorexa LIOK

33 XHMHIECKIIX PEaKIUi i https://m.eds00.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOU peakiuu, eé

34 3aBHCUMOCTH OT Pa3IHYHbIX (DaKTOPOB.

Karanms u xaranuzaropsl

35 VYnpakHeHus: B IPUMEHEHUU 3HAaHUM.

36 ["'oMOTeHHBIEC U TeTepOTeHHBIE PEAKITIH
ITpakTuyeckas pabora Ne 1 o teme BuGmiorexa LIOK

37 "BnusiHue pa3nuyHbIX (GaKTOPOB Ha
CKOPOCTh XHMHYECKON peakuu" https://m.edsoo.ru/1facaldl

38 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubmuoreka [IOK
XUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b

39 VYnpaxHeHus! B IPIMEHEHUH HAHHH.

40 VYpakHeHus B IPUMEHEHUU HAHUH.

41 VYrpaxHeHus: B IPUMEHEHUH HaHHUM.

IIpakTuyeckas padora Ne 2 o Teme BuGmorexa LIOK

42 "BnusiHMe pa3nuyHbIX (PaKTOPOB Ha https://m.edsoo.ru/3bf34e17
M0JIO)KEHNE XMMHYECKOTO paBHOBECHS "

43 DNEKTPONUTHYECKAs TUCCOLIUALIMSL. bubmmoreka [JOK



https://m.edsoo.ru/6335cdd2
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CunbHbIC U clTa0ble JIEKTPOIUTHI.
Crenenpb QUCCOLAAIIN

https://m.edsoo.ru/5f766bdf

Honnoe npousseneHue Boasl. Cpena

bub6nmoreka [IOK

44 BOJIHBIX PacTBOPOB. BoaopoiHbIN
A P P HOPOA https://m.edso0.ru/3966¢a89
nokazatens (pH) pactBopa
I'maponus cosneit. Peakiuu,
45 MIPOTEKAIOIIKE B PACTBOPAX bubmmorexa [JOK
P m p p https://m.edso00.ru/09d5a9bd
AJIEKTPOJIHUTOB
46 VYrpaxHeHus: B IPUMEHEHUU 3HaAHU .
47 VYipaxHeHus: B IPUMEHEHNUH 3HaAHU .
48 VYrpaxHeHus: B IPUMEHEHUU 3HaAHU .
[IpaxTuueckas padbora Ne 3 o Teme
49 "XUMHUYECKHE PEAKIIUHU B PACTBOPAX buGnuorexa [IOK
"p P P https://m.edso0.ru/2e3daeb0
AIIEKTPOJIUTOB
OKHUCIINTENFHO-BOCCTAHOBUTEIILHBIC
50 eaKkuu. BaxHeWIme OKHCITUTEIN U bubmmorexa [TOK
DEATiH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIN
51 VYnpakHeHus: B IPUMEHEHUU 3HAaHUM.
59 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bubmmnoreka HOK
MOHHOr0) OanaHca https://m.edsoo.ru/fh691387
53 VYnpakHeHus: B IPUMEHEHUHU 3HAaHUM.
54 VYnpakHeHus: B IPUMEHEHNU 3HAHUM.
55 DNEeKTPOJIH3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEILIECTB https://m.edsoo.ru/93fb97d2
56 VYnpakHeHus: B IPUMEHEHUU 3HAHUM.
but6mmoreka [IOK
57 Pemienue 3a1a4 pa3inyHbIX THIIOB

https://m.edsoo.ru/5a859d16
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bubnunoreka LIOK

58 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
At p https://m.edsoo.ru/5afa265d
59 Cucremaru3zanus u 0000IICHIE 3HAHUN bubnuorexa [{OK
1o teme "Xumuyeckue peakiuu" https://m.edsoo.ru/c161eb85
KonrponsHas pabora o Teme bubmunoreka [JOK
60 n n
XUMUYECKUE PEAKIIUU https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIIIOB B
[leproanyueckoit cucreMe XUMHUECKUX
61 anemenToB JI. . MenaeneeBa u bubmorexa HOK
T https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHS UX aTOMOB.
@u3NYECKUE CBOMCTBA HEMETAIIIIOB
AJIoTponus HEeMETauIoB (Ha puMepe
62 KHCIIOpoJia, cephl, hocdopa u bubmmorexa [JOK
POd, CEphl, P https://m.edsoo.ru/ef92c91c
yIiiepo/a)
63 Bonopona: nonyuenue, pusndeckue u bubmmnoreka HOK
XUMHUYECKHE CBOMCTBA. ['napuabl https://m.edso0.ru/0aa8f613
64 VYrpaxHeHus: B IPUMEHEHNH 3HaHU M.
["anmoreHsl: HaXOXKAEHHUE B IPUPOJIE,
65 COCOOBI NOTYYEHHUS (1)H3qu:;ciﬂe u bubmmorexa LIOK
y L https://m.edsoo.ru/4e223795
XUMHYECKHE CBOMCTBA
66 VYnpakHeHus: B IPUMEHEHNU 3HAHUM.
lNanorenoBonopoasl. Baxxnenmue
67 KHACIOPOACOIEPKAIINE COEANHEHUS buGnnorexa [IOK
P P https://m.eds00.ru/6b3255e6
raJIOTeHOB
68 VYnpakHeHus: B IPUMEHEHNU 3HAHUM.
JlaGopaTopHbI€ ¥ TIPOMBIIIICHHBIE
but6mmoreka [IOK
69 CIOCOOBI TIOTYYEHUS TaTOr€HOB.

IIpuMeHeHue rajgoreHoB u ux

https://m.edsoo.ru/6971aca4
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COE€IUHEHUN

70 YrpaxHeHus: B IPUMEHEHUN 3HAHU .
[TpakTuyeckas padora Ne 4. Pemenue
71 AKCIIEPUMEHTANILHBIX 3a7a4 110 TeMe bubmmorexa LIOK
" P " 8 https://m.edso0.ru/8b26fecd
["asiorenst
Kucnopon: naboparopHeie u
79 IIPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEHMUS], Bbu6moreka [JOK
(hU3UYECKHe U XMMUYECKHUE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHEeHHE KUCIIOpOIa i 030HA
bubnunoreka LIOK
73 OKCcHIBI U IEPOKCH/TBI
A P A https://m.edsoo.ru/5c8816a0
74 VYipaxHeHus: B IPUMEHEHNUH 3HaAHU .
75 Pemenue 3a1ay pa3nuvHbIX TUIIOB bubmmorexa [JOK
i p https://m.edso0.ru/2b6d8bab
Cepa: HaxoXJeHHUE B IPUPOJIE,
76 CH(I))CO6I>I MOy YCHUS (1I))I/I3I:/ITIGCKI/I€ u bubmmorexa LIOK
YT https://m.edsoo.ru/46afae16
XUMHYECKHE CBOMCTBA
bu6nmorexa LIOK
77 CepoBogopo, CyIb(PHuIbI
POBOOPOZ, CYIbpIA https://m.eds00.ru/7c875999
78 YnpakHeHus: IPUMEHEHUH 3HAaHUM.
Kucnopoxaconepskaiimue coe JTHHEHUS
79 cepsl gCO6CHHIZ)CTI/I CBOWCTB CEpHOI bubnmorexa LOK
DL P https://m.edsoo.ru/8cfa2548
KHCIIOTHI
80 VYnpaxHeHus! B IPUMEHEHUH 3HAHUH.
81 VYnpakHeHus: B IPUMEHEHUHU 3HAaHUM.
[IpakTuueckas padora Ne 5. Pemenue
but6mmoreka [IOK
82 AKCTIIEPUMEHTAIIBHBIX 3a71a4 110 TEME

"Cepa u e€ coenuHeHus"

https://m.edsoo.ru/0afb05e4
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A30T: HaXOXJACHUE B IPUPOJIC,
CIocoOBI MOJyYeHUsI, PU3nYecKue u

bu6nunoreka LIOK

83 XHMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIBI

84 VYipaxHeHus: B IPUMEHEHUH 3HaAHUH.

85 YrpaxHeHus: B IPUMEHEHUN 3HAHU .

55 | wsom. Oeatmmocta esoners sormol Bamiorexa LIOK

https://m.edsoo.ru/e2965afe
KHCIIOTHI

87 VYipaxHeHus: B IPUMEHEHNUH 3HaAHU .

88 VYrpaxHeHus: B IPUMEHEHUU 3HaAHU .

89 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnuoreka [IOK
A30THBIE y100OpeHus https://m.eds00.ru/129f5059
docdop: HaxokKAEHUE B IPUPO/IE,

90 CIIOCOOBI nonyqei{m[, (dbuzmveckue u bubnnorexa [JOK
XuMHu4eckue cBorctBa. Dochusl u https://m.edsoo.ru/9a6b43ec
bochun

91 VYnpakHeHus: B IPUMEHEHUU 3HAaHUM.

92 VYnpakHeHus: B IPUMEHEHUHU 3HaHUM.

Oxcnpsl hocdopa

93 (poc@gpc(cl))uegmzm’ne kucnotel. Comu bubmmorexa [JOK
(bOCOPHOI KHCIOTE! https://m.edsoo.ru/c7a2d429

94 VYnpakHeHus: B IPUMEHEHUU 3HAHUM.

95 VYrpaxHeHus: B IPUMEHEHNH 3HaHU .

96 [Tpumenenue pocdopa u ero bu6muoreka [JOK
coequHeHmnil. @ocdopHbie y100peHHs https://m.edso00.ru/a218070a

97 [TpakTrueckas padota Ne 6. Permenue bu6muoreka [IOK

OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TEME

https://m.edsoo.ru/8175ac3f
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"AzoT u pochop u ux coenuHeHH"

VYriepoa: HaxoX€HHE B IPUPOJIE,
JUIOTPOIHBIE MOAN(DUKALINY;

bu6nmmoreka [IOK

%8 (du3nUecKre U XUMHUYIECKUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHECHUE
Oxcup yrnepona(ll), oxcu
99 yrnepzcl)z}[]a(l\llj),i/r(on);Haﬂ KfICHOTa ueé bubmorexa LOK
https://m.edsoo.ru/dba58adf
COJH
100 VYrpaxHeHus: B IPUMEHEHUU 3HaAHU .
101 VYipaxHeHus: B IPUMEHEHNUH 3HaAHU .
102 Pemenwue 3a1a4 pa3muIHBIX THIIOB bubnnorexa [IOK
https://m.eds00.ru/6029b609
Kpemuuii: HaxoxaeHue B Ipupoze
103 CI'II)OCO6BI nonyqelfnﬂ, (I)I/ISI/IEG(I:KI/?C ’I/I bubmmorexa LIOK
IMIECKIE CBONCTEA https://m.edsoo.ru/143558ab
104 Oxcun kpemuus(l1V), kpeMHueBast bubmmnoreka HOK
KHCJI0Ta, CUIIUKATHI https://m.edso0.ru/3170e7b1
105 VYrpaxHeHus: B IPUMEHEHUH 3HAaHU M.
106 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubnnorexa [IOK
https://m.edsoo.ru/h624f801
107 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa LIOK
https://m.eds00.ru/b624f801
bu6muoreka [JOK
108 Pemrenue 3aa4 pa3inyHbIX THIIOB httos://m.e dSO(E.Iru 1h624f801
109 CucreMaruzamys 1 0000IIeHEe 3HAHNI but6mmorekxa [IOK
o teme "Hemeramer" https://m.edso0.ru/6e864db5
110 [IpumeHeHne KpeMHUS U €T0 bubmuoteka [IOK

coeguHeHnil. CTEKI0, €ro moJiyuyeHue,

https://m.edsoo.ru/393cdac0
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BUJBI CTCKJIA

https://m.edsoo.ru/5823cefb

111 KontposbHas paboTa mo teme bubnmnoreka HOK
"Hemeransr" https://m.edsoo.ru/d0484c76
112 AHanu3 pe3yabTaToOB KOHTPOJIbHOMN bubnmoreka [JOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/2b7e9510
[Tonoxenne MeTaJIOB B
[Teproauaeckoii cuCTeMe XUMHUSCKUX
113 anemMeHTOB. OCOOEHHOCTH CTPOSHUS bubmmorexa [JOK
) P https://m.eds00.ru/9839c16c
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB
OO6mue ¢puznyecKkrue CBOMCTBa
114 MeTaiuioB. [I[pumMenenne meTamioB B bubmmorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
115 CmunaBsl MetasuioB. Kopposust bubnnorexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
116 Pemenue 3amau pa3nuvHbIX TUIIOB bubmmorexa [IOK
At p https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUYECKUH Psi/l HAPSIKEHUI
117 MeTaJ'IJI'I)OB Oo6mue CHOI::ZO6BI n(l)jn YEeHUS bubnuorexa [IOK
' y https://m.edsoo.ru/94eb377a
METaJIJIOB
118 VYnpakHeHus: B IPUMEHEHNU 3HAHUM.
O6mras xapakrepuctuka MeTauioB |A-
rpymisl [leprnoanyueckoi cucteMbl
119 XUMHYECKHUX AeMeHTOoB. HaTpuit u bubnuotexa [JOK
KaJIMii: mojryyeHue, Gu3nuecKue u https://m.edsoo.ru/e12c26b3
XUMHYECKHUE CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN
120 VYrpaxHeHus: B NIPUMEHCHUH 3HAHUH.
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Oo6mas xapakrepuctuka metamioB [A-
rpynmnsl [leprpoandeckoi cucTemsl
XUMHYECKUX AJIEMEHTOB. Maruuii u

bu6nunorexa LIOK

121 .
KaJIBIIWI: TIOJTydYeHue, (GU3ndecKue u https://m.edso0.ru/7c3e49c0
XUMHYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTMHECHUN
122 YrpaxHeHus: B IPUMEHEHUN 3HAHU .
123 JKEcTKOCTh BOMBI U CITIOCOOBI €€ bubnuoreka [{OK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9
124 AnroMuHuil: noayyeHue, Gusndeckue u bubnunoreka LIOK
XUMHYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edso0.ru/0e79b266
125 VYipaxHeHus: B IPUMEHEHNUH 3HaAHU .
AMdoTepHbIe CBOMCTBA OKCHIA U
126 TUAPOKCH/IA aTIOMHUHHS, bu6nmorexa LIOK
TUAPOKCOKOMILUIEKCHI aJTFOMHHMS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHUE
127 VYnpakHeHus: B IPUMEHEHUH 3HAaHUI
128 Pemrenue 3a1a4 pa3InyHbIX THIIOB
ITpakTruyeckas pabora Ne 7. Pemenue
129 JKCHEPUMEHTAILHBIX 33124 110 TEME bubmorexa LHOK
" P " https://m.edso0.ru/27a4af43
MeTauel TJIABHBIX TTOATPYIIT
OO1mas xapakTeprCcTUKa METaJIOB
130 no6ounbix noarpynn (b-rpymm) bubmuoreka [{OK
[Teproanueckoit CUCTEMbI XUMHUYECKHUX https://m.eds00.ru/610d7431
JJICMEHTOB
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
. bubnuotexa [JOK
131 XpOMa U €ro COeIMHEHUH, UX

IIPUMEHEHHE

https://m.edsoo0.ru/9911bef3
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132

VYipaxHeHus B IPUMEHEHNUN 3HAHUI

133 YrpaxHeHus: B IPUMEHEHUN 3HAHUI
134 VYipaxHeHus B IPUMEHEHUN 3HAHUI
Baxwuelime coelMHEHN Maprasiia.
135 [Tepmanranat kanus, ero bubmmorexa [JOK
P ’ https://m.eds00.ru/039d69c8
OKUCJIUTETHHBIC CBOWCTBA
136 VYrpaxHeHus: B IPUMEHEHUU 3HaAHU .
137 VYipaxHeHus: B IPUMEHEHNUH 3HaAHU .
138 VYrpaxHeHus: B IPUMEHEHUU 3HaAHU .
OU3NYECKUE U XUMUYECKUE CBOMCTBA
139 J)Keje3a U ero coequaeHuid. [lonyuenne buGnuorexa [IOK
] Y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIJIAaBOB jKele3a
140 VYipaxHeHus: B IPUMEHEHNUH 3HaAHU .
duznyeckue 1 XUMHUIECKHE CBONCTBA
141 IIMHKA ¥ €r0 COSAUHEHUH, UX bubnmorexa LIOK
IIpUMEHEHUE. | UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
142 VYnpakHeHus: B IPUMEHEHUU 3HAaHUM.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA
143 MeIN U €€ COeQUHEHNM, NX bubmorexa LOK
’ https://m.eds00.ru/2bc0f954
MIPUMCHCHHE
144 VYnpakHeHus: B IPUMEHEHUHU 3HAaHUM.
[IpakTnueckas padbora Ne 8. Pemenue
but6mmorekxa [IOK
145 SKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MeTtannsl MOOOYHBIX MTOATPYIITT
but6mmoreka [IOK
146 Pemrenue 3aiau pa3nuyHbIX TUIIOB

https://m.edsoo.ru/a8b83d83
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bubnunoreka LIOK

147 Pemenue 3a1a4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/agbg3da3
bub6nmoreka [IOK
148 Pemenue 3amay pa3aMvHBIX THIIOB https://m.edsoo.ru/a8b83da3
O60061eHre U cucTeMaTH3alus
149 M3YYEHHOTO MaTepuasa 1o TeMe bubmorexa LOK
https://m.edso0.ru/e91fe975
"Meramnsbt"
150 KonTponbhas padota no teme Bbu6mmoreka [JOK
"Metansr" https://m.edsoo.ru/83f63ea3
151 AHanu3 pe3yJapTaTOB KOHTPOJIBHON bubnuorexa [IOK
paboThI, KOPPEKIUS OMINOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
152 YCTOMUYMBOIO pa3BUTHUS YEJIOBEUECTBA. bubnuoreka [IOK
[ToHsiTHE O HAYYHBIX METOIAX https://m.edso0.ru/080fe1f0
HCCTIEIOBAHUS BEIIECTB
HayuHble mpUHIUIIBI OpraHU3aIiH
153 XMMHYECKOTO IIPOU3BOJICTBA. bubmuoteka [IOK
[TpombleHHbIE CTIOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHUIIINX BEIIECTB
XUMUYECKOe 3arpsi3HeHNE
154 OKpYKaroIllel Cpebl U €ro bubamorexa LOK
https://m.eds00.ru/9f11bf51
MOCIIEACTBHS
155 XUMUS U 37J0pPOBbE YEIOBEKA. bu6muoreka [JOK
JlekapcTBEeHHBIE Cpe/ICTBA https://m.edso0.ru/a6552721
156 Xumus iy, Pons Xxumun B bubmuoreka [{OK
oOecIieueHny MUIIEBON 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
157 KocMmernueckue u napdromepHbie bubnuotexa [JOK

cpeacTta. beiToBas xuMus

https://m.edsoo.ru/da42d5a9
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Xumus B CTpOUTENLCTBE. BakHeiue

bubnunoreka LIOK

158 CTPOUTEILHBIE M KOHCTPYKIIMOHHBIC httos://m.eds00.ru/6 1669003
MaTepHuabl
XHUMHSA B CEIILCKOM XO3AMCTBE.
159 Opra"nu4ecKkue U MUHEPAIbHBIE Bubmorexa LIOK
p p https://m.edsoo.ru/fd39587d
ya0OpeHus
160 CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [JOK
110 TeME https://m.edsoo.ru/db979c70
161 O060611eHue 3Hanuii. Padora ¢
Bapuantamu EI'D.
162 O0001menue 3uanuii. Pabora ¢
Bapuantamu EI'D.
163 O0606111eHue 3Hanuii. Padora ¢
Bapuantamu EI'D.
164 O0600menue 3uanuii. Pabora ¢
Bapuantamu EI'D.
O0o0611eHre 3Hanuii. Padora ¢
165
Bapuantamu EI'D.
166 O0600menue 3uanuii. Pabora ¢
Bapuantamu EI'D.
167 O0600menue 3uanuii. Pabota ¢
Bapuantamu EI'D.
O0o0611eHne 30anuii. Padora ¢
168
Bapuantamu EI'D.
169 O0600menue 3uanuii. Pabora ¢
Bapuantamu EI'D.
170 O0600menue 3uanuii. Pabota ¢

BapuanTtamu EI'D.



https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMpPoBePSIEMOro
TpeOoBaHUs

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraloNIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aToOM, M30TOIIbI,
ANEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3EeKTPOHHBIC OPOUTAITH ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJIEKYIa,
BAJICHTHOCTD, ANIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHYecKas CBA3b (G- U T-CBsI3b, KpaTHBIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOWTaNel, KPHCTAUIMYECKash pemeTKa, MOJb, MOJISIpHAs
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHIEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOAHBIH
cKkeseT, (YHKIMOHaJbHAs TpyIa, paaukall, HU30Mephl, CTPYKTYpHas
dbopmyna, uzomepus  (CTpyKTypHas, reomeTrpuyeckas  (mmc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKUN psJ, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOA- M a30TCOJEepKallie COEIUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YIIeBOIbl, JKUPBI, OCJIKH), MOHOMED, TOJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KDEKUHT, PUPOPMHUHT, TUIIbI
XUMHYECKUX peakuuid (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE, HK30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHMHUYECKOW  peakluu,

XHUMHUYCCKOC paBHOBeCI/IC)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPHUS XUMHYECKOTO CTPOCHHS OPTaHUYECKUX
BemiectB A.M. ByTnepoBa, Teopus >MEeKTPOIUTHUECKON TUCCOLMAIUH,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XWMHH, MHPOBO33PEHUECKHE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHUS MPUYUHHOCTA U CHUCTEMHOCTHU
XUMHYECKUX SBJIEHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJISIDHOM W HAaJIMOJICKYJIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKHUX peaKuHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX ux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

14

(aKTOJIOrMYECKUE CBEJEHHUS O CBOMCTBaX, COCTAaBE, IOJIY4YEHUU W
0€30IaCHOM  HCIOJIb30BAaHUHM  BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye Hay4HbIE NMPHHIMIIBI XMMHUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
MPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

ChopMupoBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aUMOCBA3b HN3YUYCHHBIX HOHHTHfI,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IPpHU OIIMCAHHUMU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHIMH H NpeaAcCTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAaHHS U OOBICHEHUS

CYIIHOCTHU MAaTCPUAIBHOT'O CAUHCTBA MUpPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'O COr03a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCHICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIaCCaM OpPraHU4YCCKUX MU

HCEOPTraHNYCCKUX COE€TUHEHUI

3.2

4.1

4.2

4.3

XMMHYECKYI0 CHMBOJIMKY JJIi COCTaBJIEHHUS (OPMYJ HEOPraHMUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (JOPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATS:

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3ydaeMbIX XMMUYECKUX OOBEKTOB

OPraHnv4eCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUTS KITACCH(PHUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarnpyIONIMX BEIIECTB,
TerioBOMy  3(PQEKTy peakiuy, W3MEHEHUIO CTENEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y49aCTuro KaTanﬂsaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUSI XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMM) W HOHOB
XUMUYECKUX 371eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa 1 UX BaJE€HTHBIE BO3MOXKHOCTH, UCTIONB3YsI MOHATHUS S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU




ChopMupOBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX DJIEMEHTOB M OOpa3yeMbIX MU COCIUHEHUH MO

MeproJam U rpymnmnam

ChopMupOBaHHOCTE yMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

1.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

yYpaBHEHHUS peaKIUil pa3IU4HbIX THUIIOB; TMOJHBIE M COKpallEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMEeHa, YUYUTHIBAsl YCIOBHUS, IIPH KOTOPBIX
9TH PEeaKUUU UIAYT JI0 KOHIIA

peakuuii THUAPONIU3a, peakiuil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOATBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapakKTep 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THUIIA
KOBaJICHTHOH CBS3H (G' n TE-CBHSI/I), B3aUMHOTI'0O BJIMSAHUA aTOMOB U I'PYIII
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3aliin Pa3JIMIHBIX

MEXaHU3MOB IPOTEKAHUS PEAKLUN

XapaKTCPHBIC XHWMHUUYCCKHEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPAaBHEHUH XUMUYECKUX PEAKIINN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnnam CoeIuHEeHUH (IIPOCThIe BEIECTBA, OKCUIIBI, THIPOKCUIBI, COJIH;
YTJI€BOAOPOABI, IPOCThIE FPUPHI, CIUPTHI, (HPEHOIIBI, ANbAETUIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPbI, KHUPBI, YIJIEBOJAbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETHl 1O XUMHUUYECKUM
dbopmysiaM W ypaBHEHHUSM XHUMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BEITHYUH:

Macchbl (00b€Ma, KOJIMUYECTBa BEILECTBA) MPOAYKTa PEaKUH, €ClIU OTHO
13 UCXOJHBIX BEIIECTB JJAaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0J1Iel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH )

MaccoBOW MJIM 00BbEMHOM 10U, BBIXO/1a MPOAYKTA PEAKIIHH

TETI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXKJACHUIO XUMUYECKON (hOPMYJIBI BEIIECTBA




11

12

Bnagenue cucrteMol 3HaHHM O METOJAaX HAYYHOI'O NMO3HAHUS SIBJICHUN
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE ITPUMEHSTh
STU 3HAHUS TMPU SKCIECPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUS XHUMHUYCCKHX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

ChopMHpPOBaHHOCTE yMEHUS IPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XUMHUYECKUX
peakuMii M IPOTHO3UPOBAHMSA BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CUCTEMHbIE XUMMYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IPUHATUS

IPaMOTHBIX pEIIEHUH Po0JieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOJAUTH XUMHUYECKHUI
JKCIIEPUMEHT (TIOJyuyeHHEe U U3YYeHHE CBOMCTB HEOPTaHHYECKUX H
OpraHMYECKUX BEIIECTB, KauyeCTBEHHbIE pEaKUUU YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOJACOJEPIKAIIMX OPTraHUYECKUX BEIIECTB,
perieHue AKCTIEPUMEHTAIIbHBIX 3a1a4 1o pacrno3HaBaHMIO
HEOPraHWYECKUX U OPraHMYECKHUX BEIIECTB) C COOJIOJCHHEM TMPaBUI
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOPHBIM
o0opynoBanuem; GOpMyIHPOBATH 1SN MCCICIOBAHUS; MPEICTABIATH B
paznuuHOil opMe pe3yNbTaThl DKCIEPUMEHTA, aHaJIU3UpOBaTh U

OLICHUBAThb UX NOCTOBCPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYLIECTBJISATH L€IE€HANPABICHHBIN MOMCK
XMMHUYECKON MH(OpMAIMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Has U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaINH, ceTh IHTepHET u
JpyTue), KPUTUYECKH aHaJIU3UpOBaTh XHUMHUYECKYI0 HH(POpMALHIO,
nepepadaTbiBaTh €€ M MCIIOJB30BaTh B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOI1 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepabOTKOM BewecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTesidl IpeENeIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKaA




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
O XUMUun

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB II0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aTOMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs

KoH(uUrypaius aroma. BaieHTHbIE 2IEKTPOHBI

1.2

Ilepuonnueckas cucrtema xumudeckux dsiaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
NepuojiaM M TpymnmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI{HHGHI/Iﬁ, BBICHIUX OKCHUAOB U THIPOKCHUIOB

1.3

Banentnocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBsa3u (KOBaJeHTHAs, HOHHAsS, METAJUTMYECKAsI, BOJIOPOIHAS)
1 MeXaHMU3MbI €€ 00pa3zoBaHus. MexMoIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOIO CTPOEHMS. THIbl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEelIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKquI B

HEOpPraHMYECKON 1 OpraHN4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELLIECTB

CkopocTb peakiym, €€ 3aBUCUMOCTb OT pa3IMn4YHbIX (PaKTOPOB

1.7

TennoBsie A dekTh XUMHUYECKUX peakiuil. TepMoxumMuieckre ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIONIIME Ha

COCTOSIHHE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [llarense

1.9

1.10

1.11

OnexTponutuyeckas auccoruanus. CuiibHble U cinalble anekTponutbl. Cpena
BOJHBIX PpAacTBOPOB BEILECTB: KHCNas, HEWUTpaibHas, mienouHas. CTeneHb
aucconuanuu. Peakiimm HOHHOTo oOMeHa

Iunponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokaszarens (pH)
pacTtBopa

CriocoObl BeIpaKeHHS KOHIIEHTPALUK PACTBOPOB: MAaccoBasi J10J1s1 pACTBOPEHHOTO
BELIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIlLEHHbIE

pacTBOpBI, pacTBOpUMOCTh. Kprcramnoruaparst

1.12

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBeeHne BEmecTB B cpenax

pa3HbIM 3HaUeHHEeM PH. MeToapl 21eKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 PACTBOPOB U PaCILIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHeHuil. Homenkiarypa HeopraHm4ecKkux

BEILIECTB

2.2

2.3

2.4

XUMUYECKUE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) M HX  COeAUMHEHUW  (OKCHIOB,
KHUCJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN )

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#HPar##H#  nentudukanms HeopraHmyecknx coeanHeHmnii. KauectseHHbie

PC€aKkuy Ha HCOPraHM4ICCKUEC BCIUICCTBA U MOHBIL

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. BbytnepoBa. YriuepoaHblii CKeJIeT OpraHUu4YeCKOW MOJICKYJIbI.
KpatHocTh xumuueckoil cBsizu. S- W P-CBs3U. SP3-, SP2-, SP-ruOpuAM3AINH
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIECTB OT XMMHYECKOTO

cTtpoeHus Moseky. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkuumoHanbHOM  rpymme.  OpueHTanuoHHble  3((EKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpeacraBnenne o kiaccupuKaMu OpraHWYecKux BemecTB. HomeHkmarypa
OpPraHMYECKUX COEIUWHEHUHN (cucTemMartudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBI/ITeHeﬁ KJIaCCOB OPIraHUYCCKUX BCUICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykseoduie u snekrpoduie. [Ipauio MapkoBHukosa. [Ipasuso 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKUHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cremuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3aiuu. [IpoMbllieHHbIe W Ta0OpaTOpHBIE CMOCOOBI  MONYYEeHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pakuu MpPHUCOCAUHCHUA

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs W mnoiaumepusanuu. [lomydenue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (TaJIoOr€HUPOBAHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KaK CIOCO0 MOIyYeHHS
[IOJINMEPOB M JAPYTUX IOJE3HBIX MPOAyKTOB. Peakiuum 3amemeHus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH I CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: pEaKUUH  AIEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
ropeausi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Tonyona. llomydenwe OeH3ona.
Oco0eHHOCTH XMMHMYECKUX CBOMCTB crupona. llomumepusauust cTupona.

Crioco05b1 MOJIYUCHHUA U TPUMCHCHUC apOMATUUCCKUX YITIECBOLOPOJ0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS  HAJIWYMS
TUIPOKCOTPYIIBL, €  TajOreHOBOAOPOJAMH  Kak  CIOCOO  IOJyuyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL Aeruaparanus. Peakuus ropenus.
[Tonyuenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJIECHITIMKOb W TIIMLUEPHUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu € HATpUEM, THAPOKCHIAOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

Anpaeruipl. XUMHYECKHUE CBOMCTBA TMPEACIBbHBIX albJCTHIOB: THAPUPOBAHHUE;
KAueCTBCHHBIC pEaKIMU Ha KapOOHWIbHYIO TPymHmy (peakius «cepedpsHOro
3epkana», B3aumoJeiicteue ¢ ruapokcugoMm meau (). Tlomyuenue npeaenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHMPTOB, THUIpaTalus aneTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu PC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOWCTB MypPaBbHUHON KHUCIIOTHI.
[lonyyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETMAOB. Bpicuine NMpencibHbIE U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel U kupbl. CrnocoObl TMOMY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CIOXHBIX 3(QUPOB B
MUIIEBOW M NapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(GUpbI
IJIMIEpUHa U BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBAaHUE, OKHUCIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIIJIEHHOTO TMOJXYYEeHHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C Yy4YyaCTHEM CIHUPTOBBIX U




3.16

3.17

aJIBJICTUAHON TPYNI M MOJIOUHOKHCIIoe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHUE B KU3HEIEATCIBHOCTH Opranusma. Jlucaxapuisl: caxapos3a, MajabTO3a.
BoccranaBnuBaomuye M HEBOCCTaHABJIMBAIOIIME  aucaxapuabl. ['maponus
nucaxapunoB. [lonmucaxapuiel: kpaxmai, MMKOreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOIreHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayia M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA Kpaxmaja: THApPOJIN3, KayeCTBEHHAs
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢upoB UemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHMHBI KaK OpPraHU4Ye€CKHUE OCHOBAHUA: PEAKLIUU C BOJOH, KUCIOTAMH,
peakuusi TOpeHHs. AHWIUMH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHUJIMHA: B3aUMOJCIHCTBHUE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. [lodyuyeHue aMHUHOB aNKWIMPOBAaHMEM aMMHMaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

AMHUHOKUCIOTBL U Oenkh. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHHYecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XHUMHUYEeCKHue
CBOMCTBa OEJIKOB: TUAPOJIN3, NEHATYypalllsl, KaYECTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPyKTypa MOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHHs: MoJyieKyJd. OCHOBHBIE CIOCOOBI TIONYUYEHHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MOoJUKOoHAeHcaruu. Knaccudukanus

BOJIOKOH

###Par#H# 1 nenTndukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCIllO3HABAHUEC OPTaHUYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KiIacCaMU OpPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmus B moBcenHeBHOHM xu3Hu. [IpaBuna Ge3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIICTBO. XUMHUSI B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOIHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTJIEBOIOPO/IOB)

XuUMUA U IKOJOTUsl. XUMHYECKOE 3arpsi3HEHUE OKPYKAIoIIeH Cpeabl U €ro
nocnenctBus. Oxpana runpocdepsl, Mo4Bbl, arMochepsl, ¢haopbl U payHbl OT
XUMHYECKOro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AJ'ILTCpHaTI/IBHBIC HCTOYHHKHU SHCPIrUu

O6IJ_II/IC NpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYUCHUSA XUMHYCCKUX




BEIIeCTB (HAa TpUMeEpe IMPOU3BOJICTBA aMMHAaKa, CEPHOW KUCIOTHI). UEpHas u
uBetHas  Mmetauryprus.  CTEKJI0 M CWIMKaTHas  MPOMBIIUICHHOCTb.

[Ipombinennass ~ opranudeckas  xumus. Cplpp€  ans  OpraHu4ecKoin

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par####PacdéTbl Macchl BEIIeCTBA WM 00bEMA Ta30B 110 U3BECTHOMY
5.1 KOJINYECTBY BELIECTBA, MACCE MM 00BEMY OJTHOTO U3 YYACTBYIOIINUX B PEAKIINU
BELIECTB
5.2 ##HPar##H##Pacuérel TeruoBoro s exra peakuu
5.3 ###Par###PacuéTbl 00bEMHBIX OTHOIIECHUH I'a30B IIPU XUMUYECKUX PEAKIUAX
5.4 #i##Par###Pacuérel Maccel (00BEMa, KOTMYECTBA BEIIECTBA) ITPOTYKTOB
' pEaKiuu, eciiu OJJHO U3 BEIECTB IaHO B U30BITKE (MMEET MIPUMECH )
55 ###Par###PacuéTel MacCOBOM MM 0OBEMHOM JTOJIM BBIXO/1a IPOIYKTA PEAKIIUU
' OT TEOPETHUYECKH BO3MOXKHOTO
###Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MPOAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE pACTBOpA C OMpeIeIEHHON MaccoBOil 1oen
PacTBOPEHHOTO BEILIECTBA
57 #AH#Par###PacuéThl ¢ UICTIOIB30BAaHUEM MOHSATUN «MACCOBAsl I0JIA», «MOJIIpHAs
' KOHIICHTPALIUSD), «PACTBOPUMOCTH)
##H#Par##HHaxoxieHue MoJIeKyJIIpHON (pOpPMYJIbl OpraHUYECKOTO BEIECTBa 10
5.8 €ro MIOTHOCTU M MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €0 COCTaB, UJIH 110

MIPOTYKTaM CTOPAHMS




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus; 10 kiacc. yrinyonennoe ooyuenue Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jlynuna B.B. O0miecTtBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 0OIIECTBO
«M3narenscTBo «IIpocBemenne»

» Xumus; 11 knace. yrioy6iaenHoe ooyuenue Epemun B.B., Ky3emenko H.E.,
Hpo3noB A.A., u ap.; nox pexakuuent Jlynuna B.B. O6mectBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 0OIIECTBO

«M3parenbcTBO «lIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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