MHAHUCTEPCTBO IPOCBEIEHUAS POCCUICKOI OENEPALINNA

Munncreperso o6pazoBanus u Hayku Tam6GoBckoii o6aacTn

TamGoBckoe ynpasienune MHHHCTepcTBa o6pa3oBanus u Haykn TamGoBcKoii

o0/1acTH

MynununaabHoe Gl0aKeTHOE 00ureo0pazoBaTeIbHOE yupeKAeHHE

3HamMeHcKast cpeaHsst o0meobpa3oBaTeLHAS KO

PACCMOTPEHO
Ha 3aceganuu [ HIMO

€CTECTBEHHO-Hay YHEIX
IIPEIMETOB
IIporoxom Ne 1

ot 30.08. 2023 r.

COI'JTACOBAHO YTBEP}KI[EHO
3aMECTHTEINb AUPEKTOPA PN
no YBP Hﬁle6yr1013a PSS er o0
M.A. . « J\? ,Gm»:“;@ |

w/f .—/"

I'IpI/fKa:f Ne 486 ot
01.09.2023 r.

PABOYASI IPOTPAMMA
(ID 636703)

y4eGHoro npeameTa «Xumusi. YriyG/eHHbIH ypOBEHb»

Juis obygarormuxcs 10 —11 kimaccos

Tam6os 2023.



MHOSACHUTEJIBHASA 3AIINCKA

PabGouass mporpamMma mo XMMHHM Ha YPOBHE CpEIHEro oOuiero oodpa3oBaHUs
pa3paborana Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS
dbenepanbHOI o0pa3oBaTeIbHOM pOrpaMMbl CpeaHero o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PenepaibHOM roCy1apCTBEHHOM
oOpazoBatenbHoM crangapre COO, ¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mpenMera «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit
Qdenepanyy, peaTU3yIONIMX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPaMMbI, U
OCHOBHBIX TNOJNIOKeHMM «Ctparernn pa3BuTus BOCIHTaHUA B Poccuiickoi
®denepanuu Ha nepuoa 1o 2025 roga» (Pacnopsibkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHST HA YPOBHE YIUIYOJIEHHOTO M3yYEHHS 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4HOro ooOpasoBanus yuammxcs 10-11 xmaccos.
WN3yyenue mnpeamera, peaiusyemMoe B yCIOBHAX AUGGEepeHIUpPOBAHHOTO,
npopuIbHOrO O00y4YeHMs, MPHU3BAHO OOECIEUUTh OO0IIc00pa30BATEIBHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMMYCKHUKOB IIKOJBI, HEOOXOIUMYIO IS
aJanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSM U3HHU B COLIMYME, a TAKKe IS
OpOAOJKEHUsT O0y4YeHHUs] B OpraHu3alusix NpodecCHOHAIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCA OJHON U3 MPUOPUTETHBIX JUCIMUILUIMH.

B mporpamme mno XuMUM Ha3HAu€HHE MpeaMera «XUMHS» MOIy4YaeT
NoJpOOHYI0  MHTEPNpPETAlMI0 B  COOTBETCTBMM €  OCHOBOIOJIAraloIMMU
nonioxxenusimu GI'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJed, CoaepKaHus,
pe3ynbTaToB OOyYeHHs] M TpeOOBaHMU K YPOBHIO TOJTOTOBKHU BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSL CJEAYIOIIME BBIMNOJIHSIEMBbIE MPOrpaMMON IO
XUMUU QYHKLIHHU:

e HH(OpPMALMOHHO-METOAMYECKAs, peaju3alus KOTopoil obecreurnBaer
MOJIyYeHUE TPENICTABICHUS O IENsIX, COJEp)KaHuM, OOIIeH cTpareruu
00yueHus, BOCIUTAHUS U PA3BUTHsI 00YUYaIOLIUXCSI CPEACTBAMH IIPEeaMETa,
M3Y4aeMOro B paMKax KOHKPETHOrO MpopuIIs;

e OpraHU3alMOHHO-TUIAHUPYIOILAs, KOTOpast npenycMaTpUBaeT
OIpe/IeNICHHEe: MPUHIIMIIOB CTPYKTYPUPOBAHUA U TOCIENOBATEILHOCTH
U3Yy4eHHUs] y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €TrO
XapaKTepUCTUK; MOAXO0A0B K (OPMHUPOBAHUIO COAEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OOpa3oBaTelbHBIX JOCTHXKEHHH OOydaromuxcs B
paMKax HWTOTOBOM arrecTand B (OpMe EIUHOT0 TOCYJapCTBEHHOTO
AK3aMEHA MO XUMHH.

[Iporpamma asis yrinyO0in€HHOTO U3yUEHUS] XUMUU:



e YCTAaHaBJIMBAeT MHBApPUAHTHOE MPEIMETHOE COJIep)KaHue, 00s3aTeIbHOe
JUISL W3Y4YEHUS] B paMKax OTHENIbHBIX MNpOQUIe, NperycMaTpUBaeT
pacnpeneleHue M CTPYKTYpHMpPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTeNIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT MpUMEpPHOE paclpeselieHne yueOHOro BpEMEHH, PEKOMEHIYyeMOro
JUTSL U3YYEHHUS OTAENbHBIX TEM;

e IMpeAJiaraeT MNPUMEPHYI0 TOCIEIOBATEIbHOCTh HW3YYEHUS Yy4eOHOTO
MaTeprasia ¢ y4€ToM JIOTUKHM MOCTPOCHUS Kypca, BHYTPHUIPEIMETHBIX U
MEKIPEAMETHBIX CBA3EH;

e JAET METOJMWYECKYIO MHTEPHPETALMIO LEJIEH U 3a/1ay U3y4YEeHHs MpeaMeTa
Ha yriayOJ€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpemHero oOmiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOM
MPOTrPAMMBI CpPEIHETO o01ero oOpa3zoBaHUs (JIMYHOCTHBIX,
METanpeIMETHbIX, MPEIMETHbIX), a TaKkKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX  JEHCTBUNH  0OydHaromerocs 1o OCBOCHHIO
COJIEP>KAHMS TIPEIMETA.

[lo BceM Ha3BaHHBIM NO3ULMUSAM B IMPOrpaMMe MO XHUMHH IMPEIyCMOTpPEHA
OPEEeMCTBEHHOCTh € OOY4YE€HHEM XUMHUHU Ha YPOBHE OCHOBHOrO OOIIEro
oOpa3zoBaHus. 3a TmpeaeraMd yCTAaHOBICEHHOW MPOTpaMMOM 1O  XUMHUU
00s13aTeNIbHON (MHBAPUAHTHOM) COCTABIIAIONICH COJEp)KaHUs y4eOHOTO MpenIMera
«XUMHS» OCTA€TCS BO3MOKHOCTH BbIOOpAa €ro BapHATHUBHOW COCTAaBJISIOLIEH,
KOTOpasi JIOJKHA OINPEAENSIThCS B COOTBETCTBUM C HAINpaBIEHUEM KOHKPETHOTO
npodusis 00yueHusl.

B coorBercTtBHM ¢ KOHuenTtyaabHbiMH TonoxkeHusimu OI'OC COO o
Ha3HAYCHUH TPEIMETOB 0a30BOro W yriyOJn€HHOrO YypOBHEH B CHCTEME
nuddepeHIMpOBaHHOTO OOYyYEHHUSI Ha YPOBHE CpeaHEero oOIIero oOpa3oBaHMS
XUMHUSI Ha YpPOBHE YIUIYOJIEHHOTO W3y4Y€HHUs HalpaBieH Ha peaTu3aluio
OPEEMCTBEHHOCTH C  MOCJIEAYIOIMM  3TaloM  [OJAYYEHHS  XHMHYECKOIO
o0pa3oBaHMs B paMKax M3Y4YEHHUs CIEHUAJIbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX JMCLUUIUIMH B By3aX M OpraHU3alUiX CpeIHEro npodeccruoHaIbHOro
oOpa3zoBanus. B 5Toil cBA3u wu3ydeHue npeamera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacllMpeHue U  yIIyOJIeHME TEOPETHUYECKOW |
NPAKTUYECKON MOATOTOBKM OOYYalOIIMXCS, BHIOPABIIMX ONpeneaEéHHbIN mTpoduiib
0oOy4eHHsI, B TOM YUCJIE C MEPCIEKTUBON MOCIENYIOMIEr0 MOTyYeHUsI XUMUYECKOTO
o0pa3oBaHus B OpraHU3aIusaX MpodeccuoHanbHOro oopasoanus. Hapsmny ¢ atum,
B cBere TpeboBanuiit ®I'OC COO k maHupyeMbIM pe3yJbTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTEIbHON MPOrpaMMbl CpeaHero o01iero oOpa3oBaHUSA
U3ydeHHE MpeaMeTa «XUMHUs» OPUEHTUPOBAHO TaK)Ke Ha pelieHue 3aaad



BOCIIUTAHUSI ¥ COLMAILHOTO PAa3BUTHs OOy4aromuxcsi, Ha (GOPMHUPOBAHUE y HHUX
OOIIEUHTEINIEKTYAJIbHBIX YMEHUN, YMEHUN palMOHAIM3AlUU y4eOHOro Tpyaa U
0000IIEHHBIX CIOCOOOB  JCSATEIBHOCTH, HMEIOUIUX  MEXKIUCIUIIIMHAPHBIMH,
HaJIPEAMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XuMus» Ha YpOBHE YrIyOJIEHHOTO M3Yy4YCHHS
SBJSIIOTCSL  yIIyOnéHHble Kypchl — «Opranuueckas xuMmusi» u  «OOmas u
HeOopraHuueckas xuMusi». [Ipu onpeneneHun Moaxon0B K oTOOPY U CTPYKTYpHOU
OpraHU3alMyd COJEPkKAaHUA 3THUX KYpCOB B IMPOrpaMMe IO XMMHHM 32 OCHOBY
npusaTel nonokerust ®I'OC COO o paznuuusax 0a30BOro W yriyoJIEHHOTO
YPOBHEHN U3YUYEHHUs NPEIMETA.

OcHoBY coaepkanusi KypcoB «Opranuueckas xumusi» ©u «OOmas u
HEOpPraHU4YecKass XUMHUS» COCTAaBIET COBOKYIHOCTb MPEAMETHBIX 3HAaHUU U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YyUEHHs TIpeIMera. JTa CUCTeMa
3HAHMI MOJy4YaeT ONpeleEHHOE TEOPETUUYECKOE JIOMOJIHEHHE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIMNA O00BEM  (PaKTOJIOTHUECKOTO
maTepuana. Tak, Ha yriayOJa€HHOM YpOBHE H3Yy4EeHHs TNpeaMera obecreueHa
BO3MOXHOCTh 3HAUMUTEIBHOTO YyBEIWYEHUS OOBEMa 3HAHWM O XHUMHYECKHUX
AJIEMEHTaX M CBOMCTBaX UX COEAMHEHUM HA OCHOBE PACUIMPEHHUS U YIIIYOJICHUs
MpEACTaBICHUNA O CTPOCHHM BEIIECTBA, XUMHUYECKON CBSI3M W 3aKOHOMEPHOCTSX
NPOTEKAHUS PEAKLINM, pacCMaTPUBAEMbIX C TOUKHU 3PEHHUS XUMUYECKON KHMHETHUKH
U TepMoAuMHAMUKu. M3ydyeHue mnepuonnueckoro 3akoHa u Ilepuonnueckoi
CHUCTEMBbI XUMUYECKUX AJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUUYECKUX MPEACTABICHUSIX O CTPOCHUU aToMa. XMMHUUYECKasl CBA3b
OOBSICHACTCS C TOYKU 3PEHUS YHEPreTUYECKUX U3MEHEHUN Tpu €€ 00pa3oBaHUU U
pa3pylleHuy, a TaKKe C TOUYKU 3pEHUS MEXaHU3MOB €€ oOpa3oBanus. 3yueHue
TUNOB  pEaKUUi  JOMoJHsAeTcs  (GOpMUpPOBAHMEM  MpEACTaBlIeHHM 00
AIEKTPOXUMHUYECKUX MPOLECCAX U AIEKTPOJIU3E PAaCIIaBOB U PACTBOPOB BEIIECTB.
B kypce oprannyeckoil XMMHUU TPH PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTH
COEJIMHEHUH yJaensieTcss oco00e BHUMaHUE BOIpocaM 00 AJIEKTPOHHBIX 3¢ deKTax,
0 B3aMIMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakIuu.

Ocoboe 3HaueHHe HMEET TO, UYTO Ha COJEp)KAaHHE KYpPCOB XUMHUU
yrayOaE€HHOTO YPOBHS U3YUEHHUsI JII KJIACCOB ONpeAeEHHOro npodus (TJIaBHbIM
o0pa3oM Ha WX CTPYKTYpYy M XapakTep IOMOJHEHHWW K OoOmeld cucreme
MpPEAMETHBIX 3HAHWI) OKA3bIBAIOT BIUSHUE CMEXHbIE MpeaMeThl. Tak, Hampumep,
B COJICp)KaHHUM MPEIMETa I KJIACCOB XUMMKO-(U3ndeckoro npoduiist 60mbinoe
3HaueHUE OYIyT MUMETh JJIEMEHTHhl y4eOHOro maTepuana mo odbmen xumuu. [lpu
U3YYCHUHM TIpEeIMeTa B JIAaHHOM CJydae akIeHT OyaeT claelaH Ha OOUTHOCTH
METO/OB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHHU U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJIeKyJsipHasi Teopusl B (U3HKE), 3aKOHBI COXPaHEHHUS



MacCbl M DJHEPIrUM, 3aKOHbl TEPMOJWHAMHUKH, IJIEKTPOJIU3a, IPEICTABICHUS O
CTPOECHUH BEILIECTB U APYTOE.

B TO Xe Bpems B coaepxkaHuUM NpeaMeTa I KJIACCOB XHUMHKO-
Ouosaornyeckoro npoduist OONbIIMI yIenbHBIM BeC OyJAeT UMETh OpraHhyecKas
xumusi. B aTOoM cioydae mpenocTaBisieTCss  BO3MOXKHOCTH st Oojee
O00CTOSATENIBHOTO  PAaCCMOTPEHUS  XMUMHUYECKOW  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBbI, B COCTaB KOTOpOM BXOHST, K MPUMEPY, TaKue
CTPYKTYPHBbIE€ KOMIIOHEHTBI, KaK JIMMUJbI, OENKH, YIJIEBOMAbI, HYKJICHHOBBIC
KUCJIOTBI U Apyrue. Ilpm 3TOM 3HaHUSA O COCTaBe M CBOMCTBAX NPEACTaBUTEIECH
OCHOBHBIX KJIACCOB OPTraHMYECKUX BEIIECTB CIIYKAT OCHOBOW JUISI W3y4YECHUS
CYILIIHOCTH Ipo1eccoB (POTOCUHTE3a, AbIXaHUs, TUIIEBAPEHMUS.

B mmane ¢dopmupoBaHus OCHOB Hay4HOI'O MHUPOBO33PEHUS, OCBOCHUS
0O0IIIeHayYHBIX METOJIOB TTO3HAHUS U OTbITa IPAKTUYECKOTO MIPUMEHEHHUS HAYIHBIX
3HAHWM W3y4YCHHE TpenMera «XUMHs» Ha YIIIYOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS34X C Y4YeOHBIMM TpeAMETaMU, BXOJAIIMMH B COCTaB
npelIMETHbIX obOnacteil «EcTecTBeHHO-HayuyHble NpeaMeTb», «MaTtemaTuka u
uHpopmaTrKa» u «PycCKuil sI3bIK U TUTEpATyPay.

[Ipu wm3ydeHum ydeOHOro mpenMera «XUMHs» Ha YIrIyOJIEHHOM YpPOBHE
TaK)ke, Kak Ha YpOBHE OCHOBHOI'O M CpeAHero ooluiero oopazoBaHus (Ha 0a30BOM
YpOBHE), 3ajjaueii MEepBOCTENIEHHOW 3HAYUMOCTH SIBJIsETCS (HOPMHPOBAHHE OCHOB
HAyKH XUMHUU Kak o0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENBbHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. Pemienue
ATOM 3a7auv Ha YrayOJE€HHOM YpOBHE M3YyUYEHUs TpeaMeTa MpeanoiaraeT
peann3almIo TAKUX LIEJIEN, Kak:

e (opmMupoBaHHE TPENCTABICHUN: O MaTEPUATLHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSX M IMO3HABAEMOCTH SIBJICHUM MPUPOJbI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylled poinm B o0ecrnedeHuu
YCTOWYMBOI'O  Pa3BUTHUA  YEJIOBEUECTBA: B  pELICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTHUU
MEJIMIMHBI, CO3JJaHNU HOBBIX MAaT€pHUaIOB, HOBbIX UICTOYHUKOB YHEPTUHU, B
o0ecreyeHnu paluoHAIBHOTO MPUPOJONOIL30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUsT U OOIIeH KyJIbTYypbl YEIOBEKa, a TAaKXKe IKOJIOTHYECKU
000OCHOBaHHOT'O OTHOIIEHHS K CBOEMY 3/10POBbIO U IPUPOJHOU CPEJIE;

e OCBOCHHUE CHCTEMbl 3HAHHUM, JIEKAIIUX B OCHOBE XUMHUYECKOH
COCTaBIIAIONICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB M TEOPUM XHMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOEHHWHM BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJEKYJSIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHYECKUX PEAKIIHI, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JUCTIEPCHBIX CUCTEMAX, 00 00mUX
Hay4YHBIX IPUHIIUIIAX XUMHUUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y o0yyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKHUX 3HAHUU Uil OOBSICHEHUS
KIIFOUEBBIX MJIEM U TMPOOJEM COBPEMEHHOW XUMHUH, HJIS OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAaMOTHOIO PElIeHus: MPoOIeM, CBA3aHHBIX C XUMHEHN, TPOrHO3UPOBAHUS,
aHaJIM3a U OIICHKHU C MO3UIIMKM 3KOJIOTMYeCKOoi 0€30MacHOCTH MOCIIEICTBUNA
OBITOBOM M TMPOU3BOACTBEHHON MNEATEIHOCTH YENIOBEKA, CBSI3aHHOW C
XUMHUYECKUM  MPOU3BOACTBOM, MCIOJIB30BAHMEM H  IepepaboTKoi
BEIIECTB;

yrayOJeHue  TPEACTABICHHM O  HAay4YHBIX  METOJaX  IO3HAHUA,
HEOOXOIUMBIX JUIsl TPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSACHCHHS XUMHUYECKUX SIBJICHHM, HWMEIONUX MECTO B
MIPUPO/IE, B MPAKTUIECKON JEATEIbHOCTH U TIOBCEIHEBHOM KU3HHU.

B mmane peamuzanuu MepBOOYEPEHAHBIX BOCIHUTATEIBHBIX M Pa3BHBAIONIUX
(GYHKIIUNA TIEJIOCTHOW CHUCTEMBI CpPEIHEro OO0IIero oOpa3oBaHUS MPU N3YUCHHUU
npenMera «XuMHUSA» Ha yIIyOJIEHHOM  YpPOBHE OCOOYHO  aKTyallbHOCTh
NPHOOPETAIOT TaKKE LIEIU U 3a]]a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B I[IO3HABAEMOCTU SBJICHUM MPUPOJIBI,
YBaXEHHUS K TMpOlLecCy TBOpUECTBA B O0JaCTU TEOPETUUECKUX U
MPUKIIAIHBIX HMCCJIEAOBAaHUNA B XUMHUHU, (POPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIlMM K OOYYEHHMIO W TIO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIHTAHUIO  Ha  OCHOBE  YCBOEHUS
00111eYEeT0BEYECKUX [IEHHOCTEM;

pPa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTe oOydaronuxcsi, (OPMHUPOBAHHE Yy HUX CO3HATEIHLHOTO
OTHOLIECHHUSI K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO YCHENIHOM MpodhecCHOHAIBHON U 00IIECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3J0POBbI0 W MOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHUpOBaHWE yYMEHUN W HABBIKOB PAa3yMHOTO MPHPOIOIOIH30BAHUSA,
Pa3BUTHE IKOJIOTUYECKON KYJIBTYPhI, TPUOOPETEHHE OMbITa OOIIECTBEHHO-
TIOJIE3HOM DKOJIOTUYECKOM JESITEIbHOCTH.

OO011ee YKnCIIo 9YacoB, MPEAYCMOTPEHHBIX JIJI M3YYCHHUSI XUMUU Ha YIIIyOJIeHHOM
YpOBHE cpemHero odmiero oopasoBanusi, coctasisier 204 gacos: B 10 kimacce —
102 yaca (3 yaca B Henenio), B 11 kiacce — 102 yaca (3 gaca B HeAeIo).



COILEPKAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTruyeckne 0CHOBbI OPraHUYeCKOM XUMHM.

[Ipeamer u  3HaYeHWE OPraHUYECKOM XHMMHH, MPEACTABICHHE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHU.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIEpoJa: OCHOBHOE M BO30YXAEHHOE
cocTosiHUSI. BalleHTHble BO3MOXHOCTHM aToMa yriepoaa. XUMUYECKas CBS3b B
OpraHMYecKUX CcOoequHeHusX. Tumbl THOpUAM3AUMKM ATOMHBIX  OpOuTaneu
yraepoaa. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsI3M (OOMEHHBINA M TOHOPHO-
aKIIENITOPHBIN). THIBI TIEPEKPHIBAaHUS ATOMHBIX oOpOuTaned, G- U T-CBS3H.
OpunapHasi, ABOMHAs W TpoiHasa cBsA3b. CroOcoOBl pa3pbiBa CBsI3ei B MOJIEKYJax
opranuueckux BemiecTB. I[loHsTue o cBOOOJHOM paaukaie, Hykieopwie u
aneKTpodue.

Teopuss crTpoeHuss opranudyeckux coeauHenud A.M. bytnepoa wu
COBPEMEHHbBIE TIPEJICTABIIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpraHUYeCKUX COeQUHEHUH. MoIeKynsipHble U CTPYKTYpHbIE  (DOPMYJIBL.
CtpyktypHble GOpMYJIbl  pa3MYHBIX BUJOB: pPa3BEPHYyTas, COKpAIIEHHAs,
ckenerHas. M3omepus. Buabl H30Mepuu: CTPYKTypHas, HNPOCTPAHCTBEHHAS.
DneKTpoHHbIE 3PPEKTH B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUM (MHIYKTUBHBIN
U Me30MEpHBIN 3D PEKTHI).

[IpencraBnenne o kiaccupuKalMu OpraHuueckux BemecTB. [loHsTHE O
dbynakimonanpHoM rpymnme. ['omonorus. ["'omonornueckue psaasl. CucreMaTuyeckas
HOMeHKJaTypa opranmdeckux coeaunenuid (IUPAC) m TpuBHanabHBIC Ha3BaHUS
OTZIEJIbHBIX NIPEACTABUTEIIEH.

Oco0eHHOCTH W KJIaccu(pUKalMsg OpraHuYecKux peakiuid. OKUCIUTEThHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHS BEIIECTB W MX MPEBPAILECHUMN:
O3HAaKOMJIEHHME € OO0pa3laMy OpPraHMYeCKUX BEIIECTB W MaTepuajaMyd Ha UX
OCHOBE, OMNbBITHI MO MPEBPAILICHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(mnaBneHue, OOYTJIMBAaHME W TOPEHUE), KOHCTPYHUPOBAHUE MOJEIECH MOJEKYI
OpPraHUYECKHUX BEILECTB.

YrieBoaopoasbl.

Ankanbl. ['oMmomornueckuii psj ankaHoB, oO1ias ¢popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN AlKAHOB, SpP°-
rudpuau3anys aTOMHBIX opOuTanel yriepoja, G-cBsi3b. DPU3WUYECKHE CBOWCTBA
AJIKaHOB.



XHWMHYECKHE CBOMICTBA aJKAaHOB: PpEAaKIMM 3aMELICHUs, W30MEpU3aLuH,
JNErUIpUPOBAHMS, LIUKIU3ALMK, TUPOJIN3a, KpEeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3Me peaklnii paJuKaJIbHOIO 3aMEIEHHUS.

Haxoxnenue B npupoe. CriocoObl MonyyeHus U NPUMEHEHHE aJIKaHOB.

Hwuknoankanel. O6mas ¢popmysa, HOMEHKIaTypa U uzoMepus. OCOOCHHOCTH
CTPOCHUSI U XHUMHYECKUX CBOMCTB MaybiXx (LUMKIONPONAaH, LUKIOOyTaH) U
OOBIYHBIX (LMKJIOMEHTAH, IUKJIOTeKCaH) IukKioadkaHoB. CrocoObl MOJyYeHUs U
IPUMEHEHUE UKIIOATKAHOB.

Ankensl. ["'omoornueckuii psj ajakeHoB, oOmas GopMmysa, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOCHME MOJIEKY] — aJKEHOB, SP°-
rudpuau3anys aTOMHBIX OpOWTalield yriepoaa, 6- U m-cBsi3u. CTpyKTypHas M
reoMeTpuueckas (IUC-TpaHc-) u3oMepus. DU3NYECKHE CBOWCTBA AJIKCHOB.
XHWMHUYECKHE CBOWCTBA: PEAKLMM IPUCOEIMHEHMS, 3aMEIICHHSI B O-IIOJIOKEHUE
P JABOMHOM CBSI3M, NOJMMEPHU3ALMM U OKHCIeHMs. [IpaBmiio MapKoBHUKOBaA.
KadecTBeHHbIE peakMy Ha ABOWHYIO CBSI3b. CIIOCOOBI MONYYEHHUSI U MPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukarus aakaaueHoB (CONpspKEHHBIC, U30JIUPOBAHHBIC,
Kymynupogantwle). OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOCHHS U XMMUYECKUX CBOMCTB
COMpsDKEHHBIX  aueHoB, 1,2- wu  14-mpucoennHeHHE. [Tonmumepuzanus
CONpsDKEHHBIX AUeHOB. CrocoObl MOMy4YeHUS U MPUMEHEHUE aJIKaIuEHOB.

Anxunbl. ['oMonorudeckuii psii aIKMHOB, 001mast popmyiia, HOMEHKIIATypa U
u30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE MOJEKYJ AJKHHOB, SP-
rudpuau3anus aTOMHbIX opOuTaneil yriaepoga. @uznyeckue CBONCTBA AJKHHOB.
XUMHUYECKHE  CBOMCTBA:  pEaKUUMW  MPHUCOCIUHEHUS, JUMEpHU3alHUH U
TpUMEPH3ALMH, OKUCICHHUA. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHLIEBYIO
TPONHYIO CBs3b. KauecTBEHHBIE peaKkMK Ha TPOKHYIO CBsI3b. CIOCOOBI MONTYYEHUS
U IPUMEHEHHUE aJIKUHOB.

ApomMaTrhyecKue yrieBoJopoabl (apeHsl). ['oMomoruueckuid psl apeHoB,
obmrast popmya, HOMEHKIATypa U U30MEepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYIbl OeH30ma. PU3nyecKre CBONCTBA apeHOB. XHWMHUYECKHE
CBOMCTBa O€H301a ¥ €ro rOMOJIOTOB: PEAKIMK 3aMelIeHusl B OEH30JbHOM KOJIbIIE U
YTJIEBOJIOPOJIHOM paJHKaje, pPEaKUWd TPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
Oenzona. IlpeacraBienre 00 OPUEHTUPYIOIIEM JCHUCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKWIbHBIX PaJHKalIoB, KapOOKCUIbHOM,
TUAPOKCUIBHOM, aMUHO- W HHUTPOTPYMIBI, aTOMOB TaloreHoB. OcoOEHHOCTH
XUMHYECKHUX CBOMCTB ctupodia. [Tomumepusanus ctupona. CriocoObl MOAyYEHUs U
OPUMEHEHUE apOMAaTUYECKHUX YTIEBOJI0POJIOB.

[Ipupoansiii ra3. [lonyraeie HedTsiHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yronas U npoayKThl ero nepepadorku. Crocoosl nepepaboTku HePTH:



NEPEeroHKa, KPEKWHT (TEPMHUECKUH, KATAIUTUYECKUI), PUGOPMHUHT, MHPOIH3.
[IponykThl nepepadOTKN HEPTH, X TPUMEHEHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['enernueckas CBsA3b MEKIY Pa3IUYHBIMU KJIACCAMHU YTIIEBOJA0POIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOrCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEIIEHUs] TaJoreHa Ha THAPOKCOrPYNNY, HUTPOTpylIly, M[HUAHOTPYMIY,
amuHorpynny. JlelicTBMe Ha TrajJOre€HIPOU3BOAHBIE BOJHOIO M CIUPTOBOIO
pactBOpa mIENoYnd. B3amMoaencTBUE NUTAIONCHAIIKAHOB C MAarHUEM W IIUHKOM.
[TonsTHe 0 METAJITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBanue
raJIOTEHIPOU3BOJHBIX  YIJIEBOJAOPOJAOB B OBITY, TEXHUKE W TpPU CHHTE3E
OpPraHUYECKUX BEILECTB.

DKCHEpUMEHTAJIbHBIE METOJbl HW3Y4YEeHHs] BEIIeCTB W WX MpPEBpalICHUI:
u3ydeHre (pU3HUECKUX CBOMCTB YIriIeBOIOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakiuil yrieBoJOpOIOB pa3IMYHbIX KiIaccoB (obecuBeurBaHHEe OpPOMHOM WM
MOJTHOM BOJIbI, pacTBOpa IME€pMaHraHaTa Kajus, B3aWMOJECHCTBHE AaleTHUIIEHAa C
aMMHaYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapy>KEeHUE
yriepoja ¥ BOJOPOJA B OPraHUYECKUX BEIIECTBAxX, IOJIYyYEHUE OTUIICHA U
U3Y4YCHHE €ro CBOWCTB, O3HaKOMiIeHHE C Kosuiekiusmu «Hedpts» m «Yromby, ¢
o0pa3llaMM IUIACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYII
YIIE€BOAOPOJIOB U TAJION€HIPOU3BOJIHBIX YTIIEBOAOPO/IOB.

Kucaopoaconep:xanue oprannyecKue coeJMHeHUsI.

[IpenenbHble OgHOATOMHBIE cIUPTHL. CTpoeHHE MOJIEKYJ (HAa NIpUMEpE
MeTaHojla W 3TaHona). ['oMmonormueckuid psa, obOmwas Gopmyna, H3OMeEpHs,
HOMEHKJIaTypa ®  Kiaccudukanua. Dusnueckue CBOHCTBa  MpeAebHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOJAHBIE CBSI3M MEXIAYy MOJEKyJIaMd CIUPTOB.
XHWMHYECKHE CBOMCTBA: pEAaKIMU 3aMEIICHMs, JACTUAPATALMM, OKHUCIICHHMS,
B3aUMOJICHCTBHE €  OpPraHMYECKMMHU U  HEOPraHMYECKUMHU  KHUCIOTAMM.
KadecTBenHas peakiys Ha OJHOATOMHBIE CIIUPTHL. JlelicTBHE ATaHOJIa U METaHOJIa
Ha opraHu3M uyenoBeka. CrocoObl MOJyYyeHUs M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa U uzoMepus. OcoOeHHOCTH (PUBMUECKUX U
XUMUYECKUX CBOMCTB.

MHOroaroMHbl€ CHUPTHI — OSTUJICHIVIMKOIb W TIHLEpUH. PU3HUECKHE U
XUMHUYECKNE CBOMCTBA: PEAKLMU 3aMEIIECHUsA, B3aUMOJECHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMM KHUCIOTaMH, KAueCTBEHHAs pEaKUus Ha MHOTOaTOMHbIE
cnupthl. [IpencraBieHne o MexaHU3Me peaklMil HYKJI€O(UIBHOTO 3aMEelleHHUS.
JleiictBue Ha opranu3Mm denoBeka. CHocoObl TOMyYEHUS U TNPUMEHEHHE
MHOI0aTOMHBIX CIIUPTOB.

®enon. CrTpoeHHE MOJIEKYJbl, B3aUMHOE BIMSHUE THIPOKCOTPYNIbl U
6enzonbHOrO sigpa. Pusznueckue cBoMcTBa (eHona. OCOOCHHOCTH XUMHUYECKHX



cBoiicTB (eHona. KadecTBenHbie peaknmu Ha ¢eHod. TokcmuHOCTH (eHona.
Cnoco6s1 nonydeHus: U npuMenenue ¢penona. GeHonpopmalibaeruiHas CMoa.

KapOoHunbHbIe COCTMHEHUS — AJIbJACTUJIBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHMJIbHOUM Tpynmbl. ['oMooruueckue psiibl aabIeruioB U KETOHOB, o0IIas
dbopmyna, uzomepusi U HOMEHKIaTypa. Duznueckue CBOWCTBA allbJIETUAOB U
KETOHOB.  XHMHWYECKHME CBOWCTBAa  QIBbJACTMAOB W  KETOHOB:  PEaKUUH
npucoeauHeHus. OKUCIEHUE ANIbJACTUA0B, KAUECTBEHHBIE PEAKIIMN HA AJIbJACTHU/IbI.
CniocoObl oSTy4eHHs ¥ MPUMEHEHHE alIbJIErUI0B U KETOHOB.

OHOOCHOBHBIE Tpe/ieNibHbIE KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KUCIOT. 3oMepus u HoMeHkatypa. Gusndeckue cBorCTBA
OJTHOOCHOBHBIX TPENEbHBIX KapOOHOBBIX KHCJIOT. BOJOpOJHBIE CBS3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCIOT. XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus ATepuPUKAIMKM, PEAKIUU C Yy4acTUEM YIJIEBOJOPOJHOTO pajauKana.
OCOOCHHOCTH CBOWCTB MYpPaBBUHOW KHUCIOTHL. [loHSTHE O MPOM3BOTHBIX
KapOOHOBBIX KHUCIOT — CJIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOWCTB HEMPENEIbHBIX M apOMAaTHYECKHUX KAapOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KHUCIJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, MAJIbBMUTUHOBAS, OJEUHOBAS, JUHOIEBAS,
JIUHONEeH08as KUCA0Thl. CIOCOOBI MOTYUYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxunbie 3¢upbl. ['oMonorudyeckuid psia, obOmas Gopmyna, u3oMepus u
HOMeHKIaTypa. Duznyeckne M XMMUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW H
HIETTOYHOU Cpeje.

Kupsl. Ctpoenue, puznueckrue 1 XUMUYECKUE CBOWCTBA JKUPOB: THAPOJIU3 B
KHUCIION U 11enouHo cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIUX OCTaTKU
HEMpeAEIbHBIX JKUPHBIX KUCTOT. JKupsl B Ipupo/e.

Mpbutd Kak CONMM BBICHIMX KapOOHOBBIX KHCJIOT, WX MOIOIIEE JeHCTBHE.
OO0mras xapakTepucTka yrieBoaoB. Kiaccudukaius yrieBoaoB (MOHO-, Ju-

U Toimcaxapujibl). MoHOcaxapuabl: TIIOKO3a, (PYyKTO3a, rajgakroza, pubosa,
ne3okcupuoo3a. @U3NUecKre CBOMCTBA M HAXOXJEHHE B mpupoje. GOoToCHHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbJAECTUIHOU
IPYII, CIHUPTOBOE M MOJOYHOKHCIIOE OpokeHue. IIpuMeHeHHe TIIoKO3bI, e
3HAYCHUE B KU3HEACATEIbHOCTH OpraHu3Ma. Jlucaxapuapl: caxaposa, MajabTO3a U
JaKkTo3a. BoccTtaHaBinuBaromye 1 HEBOCCTAHABIMBAIOIIKNE TUcaxapuabl. [ uaponus
nucaxapunoB. HaxoxaeHnue B npupojie U npumenenue. [lonucaxapubl: kpaxmadn,
IJIMKOTeH W 1eutosio3a. CTpoeHME MaKpOMOJIEKYJl Kpaxmaja, TJIMKOIeHa U
HEJUTI0I03bl. DU3NMYECKHE CBOMCTBA KpaxMalla W UEJUII0JI03bl. XUMHYECKHE
CBOMCTBA KpaxMalsia: THUAPOJH3, KAYECTBEHHAS PEaKUUs C HOJOM. XUMHUYECKHUE
CBOMCTBA IIEJUTIOJIO3bI: TUIPOJIN3, MONTydYeHHEe A(UPOB MEeIUTI0N03kl. [loHsTHE 00
HCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a, all€TaTHBIN MIEINK).



OKCIEpUMEHTAJIBHBIE METOAbl M3YYEHMs] BEIIECTB M HX IPEBpALICHUIL:
PacTBOPUMOCTD PA3JINYHBIX CIIMPTOB B BOJE, B3aMMOJICUCTBUE ITAHOJA C HATPUEM,
OKHCJICHUE JTWJIOBOI'O CIIUpPTAa B AJIBJACTUJ HA PACKAIEHHOW MEIHOM IIPOBOJIOKE,
OKHCJIEHUE STWJIOBOTO CHUpPTa JIUXPOMATOM Kajlus (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB), KAaYECTBEHHBIE pPEaKUWHW Ha aubJeruabl (C THIPOKCHUIOM
muammuHcepeOpa(l) wu  ruapokcumom  wmemu(ll)), peakuums ramMmepuHa  C
ruapokcuom Menu(ll), xumuyeckue cBoicTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJIEMCTBHE pacTBopa IJIOKO03bl ¢ ruapokcugom menu(ll), Bzanmonericreue
Kpaxmajia ¢ MOJOM, PELICHHE HKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM «CIUPTHI U
denomns», «KapoboHnoBsie KUCI0THI. CIOXKHbBIE dPUPHI».

A3oTcoaep:kale OpraHu4ecKue CoeJUHEeHUsl.

AMUHBI — OpraHu4ecKue MpousBojiHble ammuaka. Kiaccudukanys aMUHOB:
anudarryeckue M apoMaTHYecKue; MEepBUYHBIC, BTOPUYHBIE U TPETHYHBIE.
Crtpoenue monekyn, obmas (opmyna, u3oMepusi, HOMEHKIATypa U (pu3nuecKue
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHbBIE CBOMCTBA,
AJIKAIMPOBAHUE, B3aUMOJCHCTBUE IEPBUYHBIX aMUHOB C a30THUCTOM KHUCIOTOM.
Conu anKuIaMMOHHS.

AHWIMH — TpeICTaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiMHA. B3auMHoOe BiIMsSHUE TPYNI aTOMOB B MoOJIeKyJie aHWInHa. OCcOOEHHOCTH
XUMHYECKHUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHWIMH. CriocoObl
HOJIy4YeHUs] M TNpUMEHeHHe aiaudaTudyeckux amuHoB. [lonydyeHue aHWIMHA U3
HUTPOOEH30A.

AmuHokucnoTel. HomeHknatypa u uzomepus. OTaenbHbIE MPEACTABUTENH O
AMUHOKMUCIJIOT:  IJIMUMH, anaHuH. @Du3nyeckue CBOWCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOWCTBA aMUHOKUCIOT Kak aMQpOTEpHBIX  OpPTaHUYECKUX
COCIMHEHHM, peakuusi IMOJUKOHJCHCAIlNH, OOpa3oBaHMWE TMENTHAHON CBS3H.
buonornueckoe 3HaueHne aMMHOKHUCIOT. CUHTE3 Y TUAPOJIN3 MENTUIOB.

benku kak mnpuponssie nonumepsl. IlepBudyHas, BTOpUYHAsA U TpPETUYHAS
CTpyKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OEIKOB: THAPONIN3, ACHATypauus,
KaueCTBEHHBIE PEAKLIMU Ha OENKHU.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YECHMsI BEIIECTB M HX IPEBpaALICHUI:
pacTBOpeHHE O€NKOB B BOJE, JA€HATypalus O€lIKOB NpU HarpeBaHUH, LIBETHBIC
peakiuu Ha O€JKH, pelleHHe SKCIEPUMEHTABbHBIX 3a/1a4 10 TeMaM
«A30TCOAEpKAINE  OPraHUYECKHE  COEAUHEHU» U «PacnozHaBanue
OpPraHUYECKUX COCTUHEHUIN».

BricokoMoJIeKyYJIAPHBIE COeIMHEHU.

OCHOBHBIE MOHATHS XWMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
NOJINMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNHU, CPEAHSAS MOJIEKYJIIIpHas
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Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALHS U OJTUKOHIEHCAIUS.

[Tonmumepubie wmatepuansl. [lmacTMacchl  (MOMMATHUIIEH, TOJUIIPONMIIEH,
NOJMBUHWIXJIOPUA, TOJUCTHPOJ, TOJIMMETHIMETaKpUIaT, MOJUKapOOHATHI,
nonud TWIeHTepedTanaT). Y THIn3aus 1 nepepadoTka miacTyuka.

DacToOMepHI: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yyKu
(OyTagreHOBBI|, XJIOPONMPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.

Bonokna: HaTypanbHbie (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO03a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallPOH U JIaBCaH ).

[Tonumepsl CIEUAITBHOT O Ha3HA4YECHUS (TedutoH, KeBJap,
AIEKTPOIPOBOJIAIIME OJIUMEPHI, OHOpa3iaraeMble MOJIUMEpPHI).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEeHHs] BEIIEeCTB U HUX MpEeBpaIleHU:
O3HAaKOMJICHHE C Oo0pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PpEIICHHE OHKCIEPUMEHTAJIbHBIX 3a1ad 1no TeMe «Pacno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuérunle 3amaun.

Haxoxnenne wmomnekynsipHord ¢GOpMyIbl OpPraHUYECKOTO COCAUHEHUS IO
MAacCOBBIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHHE
MOJICKYJISIPHOM  (POPMYJIBI  OPraHUYECKOT0 COCAUWHEHHS 1o Macce (00bEMY)
IPOAYKTOB CropaHusi, MO KOJWYECTBY BemiecTBa (Macce, 00bEMY) MPOAYKTOB
peakiM¥ W/WIM HCXOAHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (HOpMyIbI
OpPraHMYEeCKOro BEUIECTBA HA OCHOBE €ro XMMHYECKUX CBOMCTB WM CIOCOOOB
NOJyYEHHMsI, ONpe/leJIeHuEe JO0IM BBIXOJAa MPOAYKTAa PEAKIUU OT TEOPETUYECKU
BO3MOXKHOTO.

MexnpeamMeTHbIe CBS3U.

Peanuzanus MeXIpeIMETHBIX CBSI3€UM MPU M3YyUYEHUU OPTaHUYECKONH XUMHH B
10 kmacce OCYIIECTBIISIETCS dYepe3 HCIOIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-
HAy4YHBIX TIOHATHH, TaK MW TOHATUN, TPHUHATBIX B OTICNbHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO0mire ecTeCTBEHHO-HAYUYHbIE MMOHATHUSA: SIBJICHUE, HAYYHBIM (pakT, rumnoresa,
TEOpHUs, 3aKOH, aHaju3, CHUHTE3, KiIaccuukauus, HaONIOACHUE, H3MEPEHHE,
AKCIIEPUMEHT, MOJI€Ib, MOJICIIMPOBAHUE.

®dusuka: Marepus, aToM, OJJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEN0, OO0BEM, arperaTHoe COCTOSIHUE
BEI[ECTBa, (DU3MYECKUE BEJIIMYMHBI, CAUHHUIIBI U3MEPEHUsS, CKOPOCTh, DHEPTHUS,
Mmacca.

buonorus: kimerka, oOpraHusM, S3KOocucTeMa, Ouocdepa, MeTraboau3M,
HACJIeICTBEHHOCTb, aBTOTPO(PHBIA U TeTepOTPOPHBIN THUIl MUTAHUsA, OpOKEHUE,
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¢dorocuHTE3, IBIXaHHE, OENKH, YIJIEBOAbI, JKUPBL, HYKIEUHOBBIE KHCJIOTHI,
(epMEHTBHI.

I'eorpadus: nonesHble NCKONaeMbI€, TOILIUBO.

TexHonorus: mnuIIeBble MPOAYKTHI, OCHOBBI PAllMOHAJIHHOIO IHTAHUS,
MOIOILIE CPEJCTBA, MATEPHUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBILIASA N HEOPTAHUYECKAS XUMMUS

TeopeTnueckne 0CHOBbI XMMUM.

AtoM. CocTaB aTOMHBIX siaep. XUMUUEeCKU snemeHT. M3oromnel. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKUE YPOBHU U
nolypoBHH. ATOMHbIE opOuTanu. Kinaccupukaus XuMU4ecKuX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpenencHue SJICKTPOHOB IO aTOMHBIM — OpOHUTAJISAM.
DOneKTpOHHBIE KOH(DHUTYpAIK aTOMOB AJIEMEHTOB MEPBOrO—4YETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSTHUH, 3JIEKTPOHHBIC KOH(PHUTYpaIliyl HOHOB.
DNEeKTPOOTPULIATEIBHOCTb.

[Tepuognueckuii 3akoH u [lepuognyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
J.. MenneneeBa. CBs3p meproguueckoro 3akona u lleproguyeckoil cucteMbl
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOopHell CTpPOEHUsT aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMU
OPOCTBIX M CJIOXHBIX BEIIECTB MO TrpynnaM M [epuoAaM. 3HAYCHHE
nepuoanudeckoro 3akona /.M. Menneneena.

XuMHYECKass CBA3b. BUIbBI XUMHYECKOW CBS3U: KOBAJIEHTHAs, WOHHAA,
MeTayumdeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJEHTHOW CBSI3U: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA. DHEPTHs U IJuHA CBSA3U. [10JISIpHOCTD, HAPABIEHHOCTH U
HACBII[AEMOCTh KOBaJECHTHOM CBs3U. KpatHeie cBs3u. BojgopoaHas CBA3b.
MexMOJIEKYIIApHbIE B3aUMOIEHCTBHUS.

BaneHTHOCTP M BaJIEHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEpPE COCTMHEHUM
3JIEMEHTOB BTOPOI'O MEPUO/IA).

[Ipencrapiienre 0 KOMIUIEKCHBIX coenHeHUsaX. COCTaB KOMILJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JIMTaHJbl. 3HAaY€HUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsiTHE O KOOPIMHALIMOHHON XUMUHU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJICKYJISIPHOTO  CTPOEHUA.  THIbI
KPUCTANINYECKUX PELIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstne o mucnepcHeix cucrtemax. Mctuaueie pactBopsl. [Ipencrasienue o
KOJUTOMJHBIX pacTBOpax. CrocoObl BBIpAKEHUS KOHIEHTPAIIMH PACTBOPOB:
MaccoBasi J0Ji BEIIECTBA B PaCTBOPE, MOJIAPHAsI KOHLEHTpanus. HacblleHHbie u

12



HCHACBIINICHHBIC PACTBOPLI, PACTBOPUMOCTD. KpI/ICTaJIJIOFI/I,Z[paTBI.
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Knaccudukanus u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBUATILHBIC
HAa3BAHUS OTJEIbHBIX MPEICTABUTENEH HEOPraHUUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKUX pEeaKUMid B HEOPraHWYECKOM M OpraHU4eCcKOn
XUMUH. 3aKOH COXPAaHEHHUS MacChl BEUIECTB; 3aKOH COXPAaHEHUS U NpPEBPAIlCHUS
SHEPTUU MPU XUMHUYECKUX peakiusiX. TernoBbie 3h(PEKThl XUMUUECKUX PEaKIIU.
TepMOXUMHUYECKUE YPABHEHHS.

CKopocTh XMMUYECKOW PEaKIu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PAaKTOPOB.
I'omoreHHbIe U rereporeHHble peakunn. Katanus u katanu3aTopsl.

OO6parumble 1 HEOOpaTUMBbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHUs. DakTOphl, BIMSAIONIME HA TOJOKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHIIEHTPAIMU BEILIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunuun Jle [larense.

Onektponutuyeckas auccoruanusi. CuIbHBIE W CIA0ble AJIEKTPOJIUTHI.
Crenens nuccouuanmu. Cpella BOIHBIX PAcTBOPOB: KHUCJIOTHAsl, HEUTpalibHas,
menoyHas. Bogopoaueiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
HOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuuu.  CTeneHb  OKHUCIJICHUS.
Okucnurenb W BOCCTAaHOBUTENb. [Ipolecchl OKHUCIEHHUST W BOCCTAHOBJICHHS.
Baxnelimme OKuCIUTEIM U BOCCTAHOBUTENM. MeTOJ SJEKTPOHHOro OanaHca.
DJIEKTPOJIU3 paCTBOPOB M PACILIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BELIECTB M HUX MPEBpAICHUIN:
pa3loKeHUEe TMEpPOKCUAa BOAOPOJIA B NPUCYTCTBUU KaTaau3aTopa, MOJIENH
KPUCTATHYECKUX PEIIETOK, IPOBEJICHNE PEaKIIUi HOHHOTO 0OMEHa, OTpe/eieHre
cpeapl pPacTBOPOB C MOMOIIBIO HWHAUKATOPOB, W3YyUYEHUE BIUSHUS Pa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XWMHUYECKOW PEAKIMd W TIOJO0XKCHHE XHUMUYECKOTO
paBHOBECHSL.

Heopranuueckasi Xumus.

[Tomoxenne HemeramnoB B Ilepuonudeckoi cuUcCTEME  XMUMUYECKHX
snemenToB J[.M. MenzeneeBa U 0COOEHHOCTU CTPOEHUS UX aTOMOB. DU3NUECKUE
CBOMCTBA HEMETAJUIOB. AJUTIOTPOINUS HEMETAUIOB (Ha IMpUMeEpe KUCIOpOoaa, Cephl,
docdopa u yriaepona).

Bonopon. Ilonmydenue, ¢uznueckue M XUMUYECKHUE CBOMCTBA: PEAKIMH C
METAJUIAMU W HEMETaJUulaMH, BOCCTAHOBUTEIIbBHBIE CBOWCTBA. [ mapunsl.
TonIMBHBIE JTIEMEHTBHI.

lanorensl. HaxoxaeHue B mpupojie, COCOObI TMONMydeHUs, PU3NUEeCKUe u
XAMHUYECKHE CBOMCTBA. ['amoreHoBomopoabl. BaxHenmue KuCIOpoACoaepKame
COEIMHEHUS TajoreHoB. JlabopaTopHbIE W MPOMBIIUICHHBIE CIIOCOOBI MONTYYEHUS
rajgoreHoB. [IpuMeHeHne raioreHoB U X COCTMHEHUM.
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Kucnopon, o3on. JlabopaTopHble M TPOMBINIIEHHBIE CIOCOOBI TMOTYYEHUS
kuciopona. dusznueckre ¥ XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U TIEPOKCUIBI.

Cepa. Haxoxaenue B MpUpPOJE, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
xumudeckue cBoictBa. CepoBomopona, cyiabbuasl. Oxcun cepwi(IV), oxcun
cepbi(VI). Cepuucrass u cepHast KUCIOTHI M uX comd. OCOOCHHOCTH CBOWCTB
cepHoM KucnoTel. [IpuMeHeHue cepbl U €€ COeTUHEHU .

A30T. HaxoxaeHue B TMpuUpoje, CHOCOObI TOJNy4YeHHUs, (U3UUYECKUE U
XUMHYECKHE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHUABI a30Ta. A30THUCTas U a30THas
KHCIIOTHI M UX cot. OCOOCHHOCTH CBOMCTB a30THOM KHCIOTHI. IIpuMeHeHne azora
U €ro COeIMHEHUN. A30THBIE y100pEHHUS.

®ochop. Haxoxnenne B mpupojie, COCOObl MONy4YeHUs, (U3MUECKUE U
xumudeckue cBoictBa. Pochumpl u dochun. Oxcunbl docdopa, dochopHas
kucnora u e€ comu. I[lpumenenue docdopa u ero coeguHenui. dochopHbie
ya00peHus.

VYrnepon, HaxoXIeHUE B TOpHUpoAe. AJUIOTPONMHbIE  MOAUPUKALMH.
duznyeckne W XUMHUYECKHE CBOMCTBA TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepoaa(ll), okcua yrimepoma(IV), yronpHas kuciora u e
colu. AKTHUBUPOBAHHBIA yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEIIECTB, OOPA30BAHHBIX YTIEPOJOM, U €ro
COCIUHECHUM.

Kpemuuii. Haxoxzaenue B mpupojie, crnocoObl MoiydeHus, (GU3U4YECKHe U
xumuueckue cpoiictBa. Okcun kpemMHus(IV), kpeMHHeBas KUCIOTa, CUJIUKATHI.
[IpumeneHue kpeMHUS U ero coeinHeHui. CTeKI0, ero nNojly4eHue, BUJIbl CTEKJIA.

[Tonmoxenne meramnoB B [lepponnyeckoi cucteMe XMMHUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOCHHsSI DJIEKTPOHHBIX OOOJIOYEK aToOMOB MeTauioB. OOmme
dbuszndeckue cBoiicTBa MerauioB. [IpuMeHeHHWe MeTauioB B OBITY U TEXHHKE.
CriaBbl METAILIOB.

DNEeKTPOXUMHUYCCKUN psAll  HampspDKeHWd wMetamioB.  OOmme  cmocoObl

NOJIYYEHUS METaJIIOB: TUAPOMETAIITYPIHs, MIAPOMETAJLTYPIus,
anekrpomeramutyprus. Ilonatue o koppo3uum meramioB. CrocoObl 3alUThl OT
KOPPO3UHU.

O6mas xapakrepuctuka MeramuioB |A-rpynnel Ilepuoanueckoil cucTeMbl
XUMHUYECKUX d3JeMeHTOB. Harpuil u Kanuid: mnonydyeHue, QU3HYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE IPOCTHIX BEIECTB U UX COCANHEHUI.

O6mras xapakrepuctuka metaiioB |IA-rpynmsl [lepuoanueckoil cucTeMbl
XUMHYECKHUX DJJIEMEHTOB. MarHuii W Kajdblui: TMOJydeHue, (U3NUecKue u
XUMHUYECKUE CBOICTBA, NPUMEHEHHE MPOCTBIX BEIIECTB M HMX COEIUHEHHI.
JXKécTtkocTh BOABI U CIIOCOOBI €€ yCTpaHEHMUS.
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ATOMHUHUI: TIONTyYeHUE, (PU3UYECKHE U XUMUYECKHNE CBOMCTBA, MPUMEHEHNE
OPOCTOrO BEIIECTBA M €ro coeAuHeHui. AM@oTepHble CBOICTBAa OKCHIA U
TUJIPOKCHUIA ATIOMUHHUS, TUIPOKCOKOMILIEKCHI aJTFOMUHHUSL.

OOmiass xapakTepucThKa MeTa/uioB MMoO0ouHbIX noarpynn  (b-rpymim)
[Iepronnueckoi CUCTEMBI XUMUYECKHUX AJIEMEHTOB.

@u3NYeCKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coenruHeHuil. OKCUIIbI U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U nuxpomathl, UX
OKHCIIUTENbHBIE CBOWCTBA. [lonyueHne u npuMeHeHne xpoma.

du3nyeckue M XUMHUYECKHE CBOMCTBA MapraHia MW €ro COECIUHEHUM.
Baxneiimme coenunenuss wmapranmna(ll), wmapranna(IV), wapranma(VI) wu
mapranua(VII). [lepmanranaT kanusi, €ro OKUCIUTENbHbBIE CBOMCTBA.

du3nuecKkrue M XMMHUYSCKHE CBOMCTBA JKejle3a U ero coequHeHuii. OKCHIbI,
rugpokcuasl u conu xeneza(ll) u xeneza(Ill). [Tonyuenne u npuMeHeHUe Kene3a
Y €ro0 CIUIABOB.

Pu3nUeCKrue U XMMUYECKUE CBOMCTBA MEIU U €€ coenuHeHuu. [lonyuenue u
IIPUMEHEHNUE MEIU U €€ COCIMHECHUN.

[uak: momydeHue, (U3NYECKHE W XUMHYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U TUAPOKCHUIA IMHKA, THIPOKCOKOMILIEKCHI [IMHKA. [[pumeHenue
LIMHKA U €r0 COCIMHEHUI.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHUS BELIECTB M HUX MPEBPAIICHUIN:
U3ydeHre oOpa3lloB HEMETAIJIOB, TOpeHue cepbl, (ocdopa, xkeme3a, MarHus B
KUCJIOPOJC, HU3YYCHHE KOJUIEKIUU «MeTamapl M CIUIaBbl», B3aUMOJICHCTBUE
HIEJTIOYHBIX U IIEJT0YHO3EMENbHBIX METAJJIOB C BOJION (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), B3aUMOJICHCTBHE LIMHKA U KEJe3a C pAacTBOPAMHU KHUCIOT M
1IE10Y€H, KAYECTBEHHbBIE PEAKIIUY HA HEOPraHUYECKUE aHUOHBI, KATHOH BOAOPOA
M KaTHOHbl METAJUIOB, B3aWMMOJECHCTBUME THUAPOKCHUJIOB AIOMHUHUS W ILIMHKA C
pacTBOpaMU KHUCJIOT U LIETOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TEMaM
«lanorens», «Cepa u e€ coeguHeHUs», «A30T U pochop U UX COETUHEHUS»,
«MeTasipl TJIaBHBIX MMOATPYIIY, «MeTalibl TOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponb xumuu B o0ecrieyeHuu yCTOMUMBOIO pa3BUTHUS uenoBedecTBa. [lonstue
O Hay4YyHbIX METOJAX MO3HAHUS U METOJIOJOTMH HAyYHOrO HCCJIEIOBAHUS.
HayuHble mpuHIIMITBI OpraHU3aluyl XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIIITIEHHBIE
CIocoObI MOTYyYEHUsI BOKHEUIIIUX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOTYYEHUS! METAUIOB U
CIUIaBOB. XMMHUUYECKOE 3arps3HEHHUE OKPYKAIOLIEH CpPEIbl U €ro IOCIEICTBUS.
Ponp xumum B 00ecTieYeHIH SHEPTETUIECKOM 0€30MaCHOCTH.

XuMHusL U 3I0pOBbE 4enoBeKa. JlekapcTtBeHHble cpeacrBa. [IpaBuna
UCITI0JIb30BAHUS JIEKAPCTBEHHBIX ITpenapaToB. Poiib XUMUM B pa3BUTHU MEAUIUHBI.
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XUMHS TIHIE: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE N00aBku. Ponb xumun B
o0ecrieueHnu MUIIEeBOM 0€30MacHOCTH.

Kocmernueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0e30MacHOr0 MCHOJb30BaHUsl MpenaparoB OBITOBOM XMMHHM B TOBCEIHEBHOMN
KU3ZHU.

XuMHsl B CTPOUTEILCTBE: BaXKHEUIINE CTPOUTENbHBbIE MaTepHalibl (IIEMEHT,
0eToH).

XuMHus B CEIBCKOM X03siicTBe. OpraHuyeckre U MUHEpaJIbHbIE YA00pEHUS.

CoBpeMeHHbIE KOHCTPYKIHMOHHBIE MaTepHuaibl, KPACKU, CTEKJIO, KEpaMHUKa.
Marepuansl 11 351eKTpoHUKU. HaHOTEXHOIOrMN.

PacuérHnnle 3agaun.

Pacuérei: Macchl BemiecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIUHU BEIIECTB,
Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMHM, €CIU OIHO U3
BEIIIECTB MMEET IpuMecH, macchl (00bE€Ma, KOJIWYECTBA BEIECTBA) MPOAYKTa
peakuuu, €cilii OJHO W3 BEIIECTB JTaHO B BHUJIE pPacTBOpa C ONPENEIEHHOU
MAacCOBOM JOJIEd pPACTBOPEHHOrO BENIECTBA, MACCOBOM JOJIM W  MOJISIPHOU
KOHIIEHTpAllMM BENIECTBA B PAcTBOpPE, JAOJIM BBIXOJA NPOAYKTA PEAKIMUU OT
TEOPETUUECKHU BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsi3ed TpW  HM3YyYCHHH OOmed u
HEOpPraHWYeCKOW XUMHUHU B 11 Kiacce OCyIEeCTBIISIETCS Yepe3 MCIOIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUHN, IPUHATHIX B OTACIBHBIX
IIpeaAMeTax €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIE MTOHSATHUS: SIBICHNE, HAYYHBINA (haKT, TUTIOTE3a,
TEOpHsi, 3aKOH, aHalW3, CUHTE3, KJacCU(PUKAIUS, MEPUOIUIHOCTh, HAOIO/ICHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJI€JIb, MOJACITUPOBAHUE.

duznka: Marepus, MUKPOMHp, MAKpPOMHUp, aTOM, DJJEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUUECKUN YPOBEHbD,
BEII[ECTBO, TeJIO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, WJICAJIbHBIA Ta3,
(du3znyecKkre BEIMUMHBI, €IMHULIBI U3MEPEHHUs, CKOPOCTh, SHEPTHs, Macca.

buonorusi: kierka, opraHusMm, sKocucteMa, ouocdepa, MeTaboInu3M, MaKkpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIIEBObI, HYKICHHOBBIC KHCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAaeMbI€, TOTUIMBRO,
pPECYPCHL.

TexHonorus: XuMU4YeCKass MPOMBIIIJIEHHOCTh, METAJUIYPrUs, CTPOUTEIbHbBIC
MaTepHabl, CEIIbCKOXO35IMUCTBEHHOE MPOU3BOJCTBO, MHUIEBAS] MTPOMBIIUIEHHOCTb,
bapmarieBTHYECKas MPOMBILIIIEHHOCTD, MPOU3BOACTBO KOCMETHUECKUX
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IIperaparoB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTe€pHUaoB,
MIPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U U.

AIEKTPOHHAs
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IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMEBI 110 XUMHNN
HA YI'JTYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA30OBAHN A

JIMYHOCTHBIE PE3YJIBTATHI

B coorBercTBUHM € CHUCTEMHO-AESTEIBHOCTHBIM TIOJXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS TpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
obmiero o0Opa3oBaHMSI BBIIEICHBI CIEAYIOUINE COCTABISIONINE: OCO3HAHME
O0y4aroUMMHUCST POCCUMCKOM Tpa)KIaHCKOM WIAEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOATEIHHOCTH U CAaMOOTIPEACTICHUIO; HATMYME MOTHUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
OPUHATBIMM B OOLIECTBE IMpaBUJaMH U HOpMaMu IIOBEJICHUS; HaJIU4Me
PaBOCO3HAHMsI, SKOJIOTMYECKON KYJIbTYpPbI; CHIOCOOHOCTh CTaBUTh L€ U CTPOUTH
KU3HEHHBIC TUIaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaMera «XHUMHS» OTPaKaroT
chOpMUPOBAHHOCTh ONBITA TIO3HABATENFHOWM M TPAKTHUYECKOH JIE€ITeIHHOCTH
o0yuarouxcs B MPOLECCe peann3auui 00pa3oBaTeIbHON JesITETbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHMS IMpeaMera «XHUMHS» OTPaXaroT
chOPMUPOBAHHOCTh ONBITA TIO3HABATENFHOM M TPAKTHUYECKON JEeITeIHbHOCTH
o0yJaronuxcs B MPOIECCEe pean3alii 00pa3oBaTENbHON JACSITEILHOCTH, B TOM
quclie B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUS:

OCO3HAHUST 00YYAIOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX MpaB U 00sI3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPaBONOPSAKY;

OPEICTaBICHUS O COLMAJbHBIX HOPMax M TpaBUIaX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATETHbHOCTH TIPH CO3JTaHHUU
y4€OHBIX NPOEKTOB, PEIIEHUH Y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BBINOJIHEHUU
XUMHYECKHUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaTh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHUKY H
apryMeHThI IpYI'UX IpY aHAJIN3€ Pa3IMYHbIX BUIAOB YUEOHOU NESATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEUYECTBEHHON XMMMHU;

YBOKEHUS K MpOILECCYy TBOpUECTBA B 00JACTH TEOPUM U IMPAKTUYECKOTO
OPUIOKEHUS] XMMHMM, OCO3HAHMS TOrO, 4YTO JaHHbIE HAyKHM €CTb pe3ysbTar
JUIATENbHBIX ~ HAOMIOJIEHUH, KPOMOTIMBBIX  JKCHEPUMEHTANbHBIX  ITOMCKOB,
TIOCTOSTHHOTO TPYyAa YUEHBIX U TPAKTUKOB;
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WHTEpEeCa M TIO3HABATEIBHBIX MOTHBOB B TOJYYCHHH U TOCIEAYIOIIEM
aHanm3e WH(POpPMAIUU O TEePEAOBBIX JOCTIKCHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUHY;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMA:

HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XUMUUYCCKUMU SIBICHHSIMH,
¥ IPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPHUCHTHPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE IMOBEJIECHUE U TOCTYNKH CBOUX TOBApPHUILEH C
MO3UIIMN HPABCTBEHHBIX W MPABOBBIX HOPM U C YUETOM OCO3HAHUS IMOCIIEICTBUM
MIOCTYIIKOB;

4) popMupoBaHUsI KYJbTYPbI 310POBbSI:

MOHMMAaHUSl IEHHOCTEH 370pOBOTO W Oe3omacHOro oOpasza >KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIINEHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TpaBwi 0€30MacHOro OOpallleHHs C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYJIOBOU AECATEIBHOCTH;

MOHWMAHUS I[EHHOCTH TPAaBWI WHIWBHIYAIBHOTO ¥  KOJJIEKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIMIX, YIPOKAIOIINX 370POBbIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TIOCNEACTBUNA W HENMPUATUS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHHUS );

5) TPy10BOT0 BOCTIMTAHUS:

KOMMYHUKATHBHOM  KOMIICTEHTHOCTH B  Y4eOHO-HCCIICIOBATEIbCKON
NESITENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW U  JpPYrux BUAAX
NeSITeNHbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3ajad
COIIMAIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAaKTUIECKOMY M3YUYEHHUIO MPOECCUuil pa3IudHoOro poja, B TOM
YHCJIC HA OCHOBE MPUMEHECHHS TPEIMETHBIX 3HAHUH 110 XUMUH;

YBOXEHHUS K TPYIY, JIOAIM TpyAa W pe3yibTaTaM TPYIOBOH NEATEIHLHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHYaJIbHOW TPAeKTOPUU
oOpa3oBaHus, Oyayuied Mpopeccuu W pean3alud COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH OOIIIECTBA;

6) 3K0JI0rHYeCKOT0 BOCIIUTAHMS:

IKOJIOTHYECKH I[EI€CO00Pa3HOr0 OTHOIIECHUS! K MPUPOJIE KAaK UCTOYHUKY
CYIIIECTBOBAHMS JKU3HU Ha 3eMIIe;

MOHUMAaHMS TJ00ATLHOIO XapaKTepa dKOJIOTMYECKUX MPOOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HAa COCTOSTHUE MPUPOTHOMN U COLMATBHOUN Cpebl;
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OCO3HAaHUS HEOOXOJMMOCTH HCIOJb30BAaHUS JIOCTHXKEHUH XUMHUHU JUIS
pELIeHHs] BOMPOCOB PALIMOHATIBHOIO IPHUPOI0NOJIb30BAHUS;

AKTUBHOTO HENOPUATHS JCHUCTBUW, MPUHOCIUIMX BpEI  OKPYKAIOIIEH
NPUPOAHON Ccpeie, YMEHUsI MPOrHO3UPOBATH HEOJIATONPUSTHBIE KOJIOTMYECKUE
MOCIIE/ICTBUSA MPEANPUHUMAEMBIX JICUCTBUI U MPEJOTBPAILATD UX;

HAJIM4YUS PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSTENbHOCTH HKOJIOTMYECKOM HAIpPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B TO3HABATEIbHOW, KOMMYHHKATUBHOM M COIMATBHOM
IOpPaKTHKE, CHOCOOHOCTM W YMEHHS AaKTUBHO MPOTUBOCTOSATH HJI€OJIOTUU
xemohoouu;

7) HEeHHOCTH HAY4YHOI0 MO3HAHUSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKH U OOILECTBEHHON MPAKTHKY;

NOHMMaHUs chenuUK XUMUU KaK HayKH, OCO3HaHMs €€ poilu B
(bOpMHUPOBAaHUU PALMOHATBHOTO HAYYHOI'O MBIILUIEHUS, CO3JaHUM LEIOCTHOIO
Npe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUpPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpoOJeM COXpaHEHUs
IPUPOJHOIO PABHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTH XHMMHHM JJISI  COBPEMEHHOMU
UBWIN3AIMKA: B €€ TYMaHHUCTHYECKOM HAIMpPaBICHHOCTH M BaXXHOW pPOJU B
CO3/IaHMM HOBOM 0a3pl MaTepUAIbHON KYJIbTYPbl, B PEHICHHH TJI00aIbHBIX
npo0JieM yCTOWYMBOIO PAa3BUTHS YEIIOBEUECTBA — CBIPHEBOM, SHEPIeTUYECKOH,
MUIIEBOM M 3KOJIOTMYECKOW 0€30MaCHOCTH, B Pa3BUTHH MEAMIIMHBI, 00ecTieueHun
YCIIOBUI YCHEIIHOTO TPy/la U 3KOJOTHYE€CKH KOM(OPTHOM JKU3HHU Ka)KJOT0 4IeHa
0o0IIecTBa;

€CTECTBEHHO-HayYHOW TIpPaMOTHOCTU: [IOHUMAaHUsA CYLIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
noJiydaeMble 3HAHUS JIJISl aHAIN3a U OOBSICHEHHUS SIBIICHUI OKPY’KAIOIIEro MUpa U
IPOUCXOIAIIMX B HEM U3MEHEHHI, YMEHUS J1eJaTh 0OOCHOBAHHBIE 3aKIOYEHHUS Ha
OCHOBE HAy4yHbIX (AKTOB M UMEKIIUXCA JaHHBIX C IEJIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOATEIbHO HCIIOJNIb30BaTh XUMUYECKUE 3HAHUA s
pelieHus Ipo0JIeM B peajibHbIX KU3HEHHBIX CUTYALIUAX;

MHTEpeca K MO3HaHUIO, UCCIIEA0BATENbCKON NeATEIbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTHM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMM IO XUMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJla B pa3auuHbIX cepax npodeccroHaIbHOU
JeSITEIbHOCTH.
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METANPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS TPOrPaMMBI TI0O XUMHUHU Ha YPOBHE
CpemHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYUMbIE  JUIsS dbopmMupoBaHUs MHUPOBO33PEHUS OO0 yJaroIIIXCs
MEXTUCIUTUTMHAPHBIE (MEKIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE
IEJIOCTHOCTh HAayYHOH KapTHHBI MHpa W CHEIU(PUKY METOIOB TIO3HAHHMSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBIICHUE,
IPOIIeCC, CUCTEeMa, HayIHBIA (PaKT, MPUHITUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIIEI0OBaHNe, HAOTIOCHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaIbHbIC yueOHBbIC NEHCTBUs (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHATHHOM
TPaMOTHOCTH H COITUATHLHON KOMIIETEHITUH 00 yJarOIIHXCS;
CITIOCOOHOCTH o0yyJarommxcst UCII0JIh30BaTh OCBOCHHBIEC

MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS M YHUBEpPCAJbHbIC YUeOHBIE
JIEVCTBUA B MO3HABATEILHON U COIMAIBHOW MPAKTHUKE.

MeranpeagMeTHple pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JIEUCTBUSAMU.

Ilo3naBaTe/IbHbIEC YHUBEPCAJIbHbIE Y4eOHbIe NelCTBUSA

1) 6a30BbI€e JJOTHYECKHE e CTBHUSI:

CaMOCTOATENIbHO  (OPMYJNHMpPOBAaTh W aKTyalIM3UpOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAENsITh LETu JEATeTbHOCTH, 3a/JaBas IMapaMeTpbl U KPUTEpUU UX
JOCTHKEHHUS, COOTHOCUTH PE3YyJIbTaThI IEATEIbHOCTH C ITIOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh NPH OCBOCHHUM 3HAHUN MPUEMBI JIOTMUECKOTO MBILICHUS:
BBIJICNISITh XApPAKTEPHbIE NMPU3HAKK TMOHATUM M YCTAHABIMBATH WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS JUIsl OOBSICHEHUS! OTJENbHBIX (haKTOB U
SIBJICHUI;

BBIOMpAaTh OCHOBAaHUS M KPUTEPUHM [Js KIACCH(PHUKALKUMU BEIIECTB U
XUMHMUYECKUX PEAKLIUM;

YCTaHABIIMBaTh IPUYUHHO-CIICICTBEHHBIE CBS3M MEXAY HW3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCyKIEHUs (MHIYKTHBHbIC, JI€IYKTUBHBIE, 10
AQHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B paccMaTpPUBAEMBIX
SABJICHUSX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIFOUEHUS;

IPUMEHATH B NPOLIECCE MTO3HAHUS HCIIOJIb3YEMbIE B XUMHHM CUMBOJIUYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPA30BBIBATH MO/IEIIbHBIE IPEICTABICHUS — XUMUYECKUN
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3HaK (CUMBOIJI) RJIEMEHTa, XUMUYeckas GopMyIa, ypaBHEHUE XUMHUYECKOM

23



peakuuu — TMpHU pElIeHWH Y4YeOHBIX MO3HABATEIbHBIX W MPAKTUYECKUX 3ajad,
OPUMEHATh HA3BAHHBIE MOJIENIbHBIE MPEACTABICHUS JIs BBISIBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEaKIUH.

2) 6a30BbI€e HCCJIEA0BATEIbCKUE e CTBHA:

BJa/IeTh OCHOBAMHM METOJIOB HAayYHOrO IO3HAHUS BEIIECTB M XUMHUYECKHUX
peaKkuuu;

(opMyIMpOBaTh LIETU U 33]1a4U UCCIIEI0BAHUS, UCTIOIb30BATh TOCTABIECHHBIE
U CaMOCTOSITENIBHO C(OPMYJIUPOBAHHBIE BONPOCHl B KauyeCTBE HHCTPYMEHTA
NO3HAHMSI U OCHOBBI I (POPMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUH;

BJIAJ€Th HAaBBbIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U MPOBEIEHUS
YUYEHUYECKUX 3KCIEPUMEHTOB, COBEpPLICHCTBOBATh YMEHHUs HAOIIOJaTh 32 XOJI0M
IpoIecca, CaMOCTOSTEIbHO MPOrHO3MPOBATh €ro pe3ynbTar, (HOpMyIHpOBaTh
000011I€HNS U BBIBOJIBI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB HCCIIECIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOALIAaHHOMN padboTe;

npuoOpeTaTh ONBIT YYEHHYECKOM MCCIEN0BaTENbCKOM U MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
NOMCKY METOJIOB pEHIEHUS MPaKTHYECKHX 3aJad, NPUMEHEHUIO pPAa3IUYHbIX
METOJIOB MO3HAHUS.

3) padora ¢ uHdopmanueii:

OPUEHTHPOBAThCSI B PA3IMYHbIX HMCTOYHMKAX HHPopManuu (Hay4dHO-
NOMmyJsipHasl JUTEparypa XUMUYECKOIO COJEpKaHMs, CIpPaBOYHbIE IOCOOMS,
pecypcbl HTepHeTa), aHanmu3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (HOpM
HpeCTaBJIeHuUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEUYHBOCTb;

(opMynMpOBaTh 3aMpOChl U NPUMEHATH PA3NTUYHBIE METOJbI MPU MOUCKE U
orOope wuHpOpMAIMK, HEOOXOAUMOW i BBINOJHEHUS Y4yeOHBIX 3ajad
OIpeeEHHOr0 TUIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUSA WH(OPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUI U Pa3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMY  NPEACTABIECHUS
uHdopManuu (cxembl, rpaduKH, JUArpaMMbl, TaOJIUIIBI, PUCYHKHU U APYTHE);

UCTOJb30BaTh HAYYHBIM SI3bIK B KAyeCTBE CpEICTBAa NpuU paboTe cC
XUMHUYECKOM uH(pOpMaIMel: MPUMEHATh MEXKIpPEAMETHbIe ((pu3nueckue u
MaTeMaTUYECKHE) 3HAKK U CUMBOJIBL, POpMYyJibl, aO0OpeBUATypbl, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIHNYCCKHUC CPCACTBA HAIJIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ:
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3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ TUAJIOTa W/UITH
JUCKYCCHUU, BBICKA3bIBATh HJIeU, (HOPMYITUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MPEITOKEHHOMN 3a1a4H;

BBICTYIAaTh C TPE3CHTAIMEH pe3yJbTAaTOB IO3HABATEILHOW JACSITEIbHOCTH,
TIOJTYYEHHBIX CAMOCTOSATEIBLHO WM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOTHEHUHT
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peaTn3allii YIeOHOr0O MPOeKTa, U (POPMYITHUPOBATH BHIBOIBI
10 pe3yJibTaTaM MPOBENEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUNA B
X0J1e 00CYKJICHUSI 1 0OMEHA MHEHUSIMH.

PerynsiTuBHBIE YHMBepcabHbIe y4eOHbIEe AeHCTBHA:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOK ITI03HABATEIBHYIO
NEATENBbHOCTh, onpenensas €€ Lenu W 3a4a4d, KOHTPOJIMPOBaTb M IO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejaraéMblii aJIrOpUTM JAEUCTBUH INpHU
BBINIOJIHEHUM Y4YeOHBIX U HUCCJIEAOBATENbCKUX 3aJa4, BbIOMpaTh Haubolee
3¢ (deKTUBHBI C€HOCOO MX pElIeHHs C Y4YETOM IIOJIy4eHHsS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKLIMAX;

OCYILECTBIJISITh CAMOKOHTPOJIb JEATEIBHOCTA HAa OCHOBE CaMOAHAIN3a U
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTATHl OCBOCHUS MPOTPAMMBI 110 XUMUHU Ha YTITyOIEHHOM
YPOBHE Ha ypOBHE CpeHEero ooiiero oOpa3oBaHMs BKIIOYAIOT cHelupUyYecKue
JUTsl y4eOHOT0 TpeaMeTa «XUMHUs» HaydHbIe 3HAHUS, YMEHHS 1 CTIOCOOBI JIEHCTBUI
[0 OCBOCHMIO, MHTEPIIPETAUU U MPEoOpa30BaHUIO 3HAHUM, BUABI JEATEIbHOCTH
MO TOJIYYEHUIO HOBOI'O 3HAHUS U NMPUMEHEHHMIO 3HAHUM B PA3IMYHBIX YYEOHBIX
CUTyalUsIX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTyalUsX, CB3aHHBIX C XUMuen. B
nporpaMMe IO XUMHUHM TPEAMETHBIE PEe3yJbTaThl MPEICTABIECHBI IO TOJaM
V3YUYCHMUSL.

10 KJIACC

[IpenmerHble pe3ynbTarel  OCBOEHHS Kypca «OpraHvdeckas XUMUS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MECTE W 3HAYEHUU OPraHUYecKoOu
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECIEYEHUH YCTOWYMBOTO
Pa3BUTHS YEJIOBEYECTBA B PELIEHUHU MPOOJIEM 3KOJOTMYECKOM, IHEPreTUYECKON U
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MUIIEBOM 0€30MaCHOCTH, B PAa3BUTUU MEAUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HWCTOYHUKOB DHEPIUH, B o0ecrieyeHuu PalMOHAIBHOTO
OPUPOAOIONb30BAaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KYJIbTYpbl
YelloBeKa, a TaKXe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIQJICHNE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIIKE MOHATHS — XUMUYECKUM DJIIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAA
obonoyka aroma, S-, P-, d-aToMHBIC OpOWMTANIM, OCHOBHOE W BO30YKIAEHHOE
COCTOSIHUA aToMma, THOpUAW3anus aTOMHBIX oOpOWTanel, WOH, MOJeKya,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas CBSA3b,
MOJIb, MOJISIpPHAsl Macca, MOJISIPHBIA 00BEM, YTIEpPOIHBIN CKeeT, (yHKIMOHATbHAS
rpynmna, pajadkai, CTPYKTypHbie ¢opMynbl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEPUS CTPYKTypHas MW MPOCTPAHCTBEHHas (reoMeTpHhyecKas,
ONTHYECKAs), HM30MEPbl, TOMOJOTMYECKHH psiA, TOMOJIOTH, YIJIEBOAOPOJIbI,
KHCIIOPOJI- U a30TCOAEPKAIINE OPTraHUYECKUE COEOUHEHMS, MOHOMED, IOJIIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS; TEOPUHU, 3aKOHBI
(nepuoguueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOEHUSI OPraHUYECKUX
BemecTtB A. M. byrnepoBa, 3aK0OH COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DSHEPruM TMpPU XUMUYECKHX PpEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHWs, JIEXKAllue B OCHOBE
MMOHMMAaHUs MPUYUHHOCTH U CUCTEMHOCTH XWMHWYECKUX SIBIICHUM; MTPEJICTABICHUS
0 MEXaHU3MaX XHWMHUYECKUX pPEaKIui, TEPMOJMHAMHYECKMX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHWs, O B3AMMHOM BJIMSIHUHM aTOMOB U I'PYIIT aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30MepHBIN ddexTsi, opuentanTsl [ u Il pona);
(akTomornyecKkue CBEACHHUS O CBOMCTBAX, COCTAaBE, MOIYYCHHH H O€30MacHOM
UCIOJIb30BAaHUU BAKHEWIIUX OPraHUYECKHMX BELIECTB B OBITY U MPAKTUYECKOU
NESTENbHOCTU  4YENOBEKa, OOMMX  HAyYHbIX MNPUHIUIAX  XHUMHYECKOTrO
POU3BOACTBA (HA MpUMEpPE MPOU3BOJCTBA METAHOIA, ITEpepadOTKU HEPTH);

c(hOpMHPOBAHHOCTh YMEHUH: BBISBIATH XapaKTePHbIC NMPU3HAKU TOHSATHUH,
YCTaHABIIMBATh UX B3aUMOCBSA3b, MUCIIOIb30BaTh COOTBETCTBYIOIIUE MOHITHUS IMPU
OMMCAHWU COCTaBa, CTPOCHHS U CBOMCTB OPTAHUYECKUX COEAMHEHU;

c(hOpMHPOBAHHOCTh YMEHMIA:

UCITOJIB30BATh XUMHUYECKYI0 CUMBOJIMKY JUIS COCTABJIEHUS MOJIEKYJSIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (OPMYIT OpraHM4eCKuX
BELIECTB;

COCTaBJISITh YPAaBHEHUsSI XUMUUYECKUX PEAKLUUM U PACKPBIBATH MX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IMOCPEACTBOM  COCTAaBJICHUSA
AIIEKTPOHHOTO OanmaHca dSTUX peakuuil, peakuuid HOHHOTO OOMeHa MyTEM
COCTaBJICHHUS MX IMOJHBIX U COKPALIEHHBIX HOHHBIX YPABHEHMUIA;
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W3rOTaBJIMBaTh MOJEIN MOJIEKYJI OPraHMYECKHX BEIIECTB ISl WLTIOCTPAlUU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHMI: YCTaHABIMBATH MPUHAJIECKHOCTh HM3YyUYECHHBIX
OpraHMYeCKUX BEHIECTB IO HMX COCTaBy U CTPOCHUIO K ONpeleIEHHOMY
KJIacCy/Tpynne COeAWHEHWH, JaBaTb UM Ha3BaHMUS [0 CHCTEMAaTHYECKOU
HomeHkiarype (IUPAC) u npuBoaUTH TpUBHAIbHBIE HA3BAHUS JIS OTAEIBHBIX
NpeACTaBUTENIC OpPraHMYEeCKUX BELIECTB (ITUJIEH, alleTUJICH, TOJYOJI, TJIMIIEPUH,
ATWICHIJIUKONb, (eHosn, ¢GopManbIerui, aneTalbIerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAS, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIIAH, aJaHWuH, MaJbTo3a, (PpyKTO3a, aHWIWH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

c(OPMHPOBAHHOCTh YMEHHUS OIpPEACNATh BHJ XHUMHYECKOW CBA3U B
OpraHUYECKUX COEOUHEHMSIX (KOBaJIEHTHasT W HWOHHAs CBs3b, G- WU T-CBS3b,
BOJOpPOJHAS CBSI3h);

c(hOpMUPOBAHHOCTh yMEHHUS NPUMEHATHh IIOJOKEHHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. byrnepoBa ais 00bsicCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOECHUS;

c(OpMHPOBAHHOCTh ~ yYMEHHWH  XapaKTepu3oBaTh  COCTaB, CTPOCHUE,
bu3nYecKrue M XUMHYECKUE CBOMCTBA TUMUYHBIX MPEACTABUTENICH pPa3TUYHBIX
KJIACCOB OPTaHMYECKUX BEIECTB: aJIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJKaJIUECHOB,
AJKUHOB, apOMATHUYECKHUX YIJIEBOJAOPOAOB, CIHUPTOB, ajbJETUAOB, KETOHOB,
KapOOHOBBIX KUCIIOT, IPOCTHIX U CIOXHBIX d(PUPOB, KUPOB, HUTPOCOCTUHEHUIN U
aMUHOB, aMHUHOKHCIIOT, OCJIKOB, YTJIEBOJIOB (MOHO-, JW- U TMOJUCAaXapHUOB),
WUIIOCTPUPOBaTh ~ TEHETUYECKYIO  CBS3b  MEXKAY  HUMH  YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XHUMHYECKHUX PEaKIUl C MCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUS TOJATBEPXKJAaTh HA KOHKPETHBIX IpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COCAUHEHUI OT
KpPaTHOCTHU U THUIA KOBAJICHTHOU CBSI3M (G- U M-CBSI3M), B3AUMHOI'O BJIUSIHUSL aTOMOB
U TPYII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTb YMEHHUS XapaKTEPU30BaTh UCTOYHUKHU YTJIEBOJOPOHOTO
CeIpbsi  (HeTh, NPHUPOIAHBIM Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPAKTUYECKOE MPUMEHEHHNE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJAJEHUS CUCTEMOW 3HAHHN O €CTECTBEHHO-HAYYHBIX
MeTojaX IMO3HaHWs — HAOJIOJAEHUN, U3MEPEHUHU, MOJICTIUPOBAHUM, SKCIIEPUMEHTE
(pealbHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHPOBAHHOCTH YMEHUS MIPUMEHSITh OCHOBHbBIE oreparuu
MBICTUTEILHON AEATETbHOCTH — aHAJIM3 W CUHTE3, CpaBHEHHE, 0000IIeHuE,

27



CHCTEMAaTHU3AaIMIO, BBISBIICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€A — JJISI U3YUYCHMS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTb YMEHHU: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TIPEIACTABICHUSIMUA IPYTUX E€CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJjiee OCO3HAHHOTO TIOHMMAaHUS CYIIHOCTH MATEPHAIIBHOTO €IWHCTBA MHDA,
UCIIOJIb30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XUMHM sl OOBSICHEHUS U
MIPOrHO3UPOBAHUSA SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOpMUPOBAHHOCTb YMEHHMM: TIPOBOJUTH PACUEThl 10 XHUMHYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMHUYECKUX PEAKIIMHA ¢ MCIOJb30BaHHEM (DH3NUECKUX
BeaInuuH (Macca, 00BEM Ta30B, KOJHMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMUMHUYECKON
dbopMyJIbl BEIIeCTBAa MO M3BECTHHIM MACCOBBIM JOJISIM XHMHYECKHUX 3JIEMEHTOB,
IIPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATM3UPOBATh M OICHUBATH
C TIO3HUIMHA  DKOJOTMYEeCKOM  O€30IIaCHOCTHU  IIOCJIEACTBHS  OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATCIIBHOCTH 4YeJIOBEKa, CBSI3aHHOW C  IepepadoTKon
BEILIECTB, UCIIOJIb30BATh MOJYYECHHbBIC 3HAHUS U1 IPUHATUSA TPAMOTHBIX PEIICHUN
npoOJIeM B CUTYAIIUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO IUIAHUPOBATh M IMPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJIy4YeHHE M HW3yUYCHHE CBOMCTB OpPraHUYECKUX
BCIIECTB, KAYE€CTBEHHBIC PEAKIMU YIJIECBOAOPOAOB PA3JIMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIINX OPraHMYECKUX BEUIECTB, PEMICHHUE SKCHEPUMEHTATIbHBIX
3a7a4 MO PAcCTHO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOJEHUEM MPaBUII
O6e3omacHoro oOpaleHusi ¢ BeleCTBaMH U JA0OpPaTOPHBIM 00OPYIOBAaHUEM,
dbopMyIHpOBaTh II€JIb HCCICAOBAaHMS, IMPEJACTABIAT, B Ppa3IUIHOM (popme
pEe3yJIbTAThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATH UX JTOCTOBEPHOCTb;

c(hOpMHPOBAHHOCTh YMEHHMIA:

COOJII0JIaTh TPaBHJIA DKOJIOTHYECKH I1€TIeCO00Pa3HOT0 MOBEECHUS B OBITY H
TPYAOBOM JEATEIIBHOCTA B LENSAX COXPAHEHHUS CBOETO 3J0POBbS, OKPYKAIOLIEH
IIPUPOTHOMN CPElIbl U JOCTHKEHUS €€ YCTOMUYUBOIO PA3BUTHSA;

OCO3HABaTh OIMACHOCTh TOKCHYECKOTO JCHWCTBUA HA JKUBBIE OPTraHU3MBbI
ONpeAeIEHHBIX OPTaHUYECKUX BEILIECTB, MOHUMAas cMbIch nokazatens [TJIK;

aQHAJIM3UPOBATH 11€J1IECOO0PA3HOCTh NMPUMEHEHHUSI OPraHMYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOYKH 3PEHUSI COOTHOIIEHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh YMEHMM: OCYIIECTBIATh IIE€JICHANPABICHHBIN TMOUCK
XUMHUYECKOW MH(OpPMAIIMK B Pa3JIMYHBIX UCTOYHUKAX (HayyHas M yaeOHO-HaydHas
JUTEpaTypa, CpelicTBa MaccoBoil nHpopmanuu, IHTEpHET U apyrue), KpUTUIECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MHGOPMAIIMIO, TiepepadaThiBaTh €€ U UCTIOIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON Yy4eOHOM 3a1aueH.
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11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUA Kypca «OOmas M HeopraHuveckas
XUMUS» OTPAKAIOT:

c(OpMHPOBAHHOCTh TMPEJCTABICHUNA: O MATEpUaTBbHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBJIICHUH IPUPOIBI, O MECTE U 3HAYCHHUHU
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poiu B O0ECIEYEHUU YCTOWYMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM 3KOJOTMYECKOW, DHEPreTUHYECKOM M MUIIEBOU
0€30MacHOCTH, B Pa3BUTUM MEJIULMHBI, CO3/laHUU HOBBIX MaTE€pUaloB, HOBBIX
UCTOYHMKOB SHEPrUH, B OOECIEUEHUHU PaIOHAIBHOI'O MPUPOJOINOIb30BAHUS, B
(OpMUPOBAaHUM MHPOBO33PEHUST M OOIIEH KyJIbTYpbl 4YelOBEKa, a TaKkxke
AKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO U MPUPOIHOU

cpene;
BJIaJICHUE CUCTEMOM  XMMHWYECKHMX  3HAHHH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralOIMe TMOHATHS — XUMHYECKHM DJJIEMEHT, aToM, sApO aroma,

M30TOIIBI, 3JICKTPOHHAsI 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIM, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHMSI aToMa, TUOpUAM3alUs aTOMHBIX oOpOuTaned, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb  OKUCJICHUS,
XUMUYECKasi CBsI3b (KOBaJICHTHAas, HWOHHAsA, METAJUIMYECKas, BOJAOPOAHAs),
KpUCTAJUIMYECKasi pPEIIETKa, XUMHUYECKash peakuus, pPacTBOP, IJIEKTPOIUTHI,
HEAJNEKTPOJIUTHI, DJIEKTPOJIUTUYECKAs JIUCCOLMAIMS, CTENEeHb JUCCOLMALINH,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM d3(deKT
XUMHYECKOW PEAKIINU, CKOPOCTh XUMHYECKOW PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHsl AIEKTPOJMTHUYECKON TUCCOLMAINHU, MEePUOTUICCKUM
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3AKOH COXPAaHEHUS U
MIPEBPAILLEHUS SHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTAaBa
BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3bIK
XMMHHM, MHUPOBO33PECHUECKHE 3HAHMs, JIeKAIIME B OCHOBE  IOHUMAaHUS
IIPUYMHHOCTM M CHCTEMHOCTHM  XHMHWYECKUX  SIBJICHHUM;  COBPEMECHHBIE
MPEACTABICHUS] O CTPOCHHUM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJIMOJICKYJIIPHOM ~ YpPOBHSIX; TPEACTABJICHUS O MEXaHU3MaX XHUMHUYECKUX
peakuui, TEpPMOJAUHAMUYECKMX W  KHHETHYECKUX 3aKOHOMEPHOCTSIX  HUX
IPOTEKAHUs, 0 XMMHYECKOM PABHOBECHM, PACTBOPAX M JUCIIEPCHBIX CUCTEMAX;
(baKTONOrMYECKUE CBENEHHSI O CBOMCTBAX, COCTaBe, MOIYYEHUU U O€30MacHOM
UCIIOJIb30BAaHUU BaKHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATENbHOCTU  YEeJNOBEeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
IIPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHUU: BBISBIATh XapaKTEPHBbIC TPHU3HAKH TOHATHA,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIOJIb30BAThH COOTBETCTBYIOIIME IMOHITUS NPHU
ONMMCAHNN HEOPTAaHUYECKUX BEIIECTB U UX NIPEBPAIICHU;
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c(OPMUPOBAHHOCTh YMEHHSI HCIOJIb30BaTh XUMHUYECKYIO CHMBOJHKY JUIS
cocTtaBieHHss (OpPMYJ BEIIECTB M  ypaBHEHUH XUMHUYECKHUX  PEAKILHMH,
cuctematuieckytro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTAECIbHBIX
BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIGHTHOCTh U CTEIIEHb OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSIX, BUJ XMMHUYECKOU CBSI3U (KOBaJE€HTHas,
WOHHAsl, METAJUIMYECKas, BOAOPOJAHAs), THUIl KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aBUCUMOCTh CBOWCTB BEIECTB OT
BUJA XMMHYECKOW CBSI3UM W THUNA KPUCTAUIMYECKON PpEmIETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOH CBSI3H;

c(OpMHPOBAHHOCTh  YMEHHUH:  KJIacCU(PUIUPOBATH: HEOPraHU4ECKHE
BEILECTBA 10 UX COCTABY, XUMUYECKHE PEAKIIUH MO PA3JIMYHBIM IIPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEUIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, N3MEHEHHUIO
CTENEHEH OKHUCJIEHUsl BJEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajau3aropa H
JPYTHE); CAMOCTOSITENIbHO BBIOUPATh OCHOBAHUS U KPUTEpUU AJIA Kiaccuuxkanuu
M3y4aeMbIX BELIECTB U XUMUUYECKUX PEAKLINM;

c(hOpMUPOBAHHOCTb YMEHHUS PACKPBHIBATH CMbBICI NEPUOANUECKOro 3aKoHa /JI.
N. MenpaeneeBa u J€eMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, O0OBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMHYECKHUX DJJEMEHTOB NEPBOrO—YETBEPTOrO INEPHOJIOB
[Tepuognueckon cucremsl .M. MenneneeBa, UCIIONb3ysl OHATHUSA
«QHEPreTHYECKHE YPOBHHY», «IHEPreTHUECKUE MOAYPOBHHY», «S-, P-, O-aToMHBbIE
opOuTaIn», «OCHOBHOE M BO30YKIEHHOE HHEPreTHUYECKHUE COCTOSIHHUSI aToMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HX
coequHeHuM 1o InepuogaMm W rpynmnam  [lepumommueckon cucremsr JI. .
MeHieneeBa, BAJICHTHbIE BO3MOYKHOCTHA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX DJIEKTPOHHBIX 000I0YEK;

c(hOpMUPOBAHHOCTh YMEHHUH: XapakTepu3oBaTh (OMUCHIBATH)  OOIUE
XUMUYECKHE  CBOWMCTBA  BEUIECTB  PA3JMYHBIX  KJIACCOB,  MOJATBEPKIATH
CYILIECTBOBAHHE TEHETUYECKOW CBSI3U MEXKIYy HEOPraHMYECKMMH BELIECTBAMU C
IIOMOIIBIO0 YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIINN;

c(OpMHPOBAHHOCTh ~YMEHHUSI PACKpbIBATh CYHIHOCTb: OKHUCIUTEIBHO-
BOCCTAaHOBUTEIIbHBIX PEAKLMU MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX peaklUui; peakuuid HOHHOro OOMEHa MyTEM COCTaBJIEHUS MX TIOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHHM;  peakuud  TUAPOJIN3a;  PEAKLMMI
KOMIUIEKCO0Opa3oBaHus (Ha IpUMepPe THIPOKCOKOMIUIEKCOB IUHKA U AIFOMUHUS);
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c(OPMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKHUX PEAKIUi ¢ y4E€TOM WX JHEPreTHUYECKHX XapaKTEPUCTHK, XapaKTep
U3MEHEHUS] CKOPOCTH XHMHUYECKON pEaKIMH B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTOpoB, a TaKXKe XapaKTep CMEIICHUSI XUMUYECKOT0 PAaBHOBECHUS 1101 BIUSIHUEM
BHEIIHUX Bo3jaeiicTBuid (nmpunuun Jle [llarense);

chOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUYECKHE pPEaKInH,
JeKallie B OCHOBE IMPOMBIIIJICHHOTO TOMYyYEHHUS CEpHOM KHCIOTHI, aMMHaKa,
oOlIye Hay4yHble NPUHIMUIBL XUMUYECKUX MPOU3BOJCTB; II€JIECO00PA3HOCTD
NPUMEHEHUS! HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH M B OBITY C TOYKHU
3peHUs] COOTHOIICHHS PUCK-TIONB3a;

c(OpMHPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHMM O METOJaX HAYYHOTrO
MO3HAHUS SBJICHUM TMPUPOJIBI — HAOII0/IeHne, HW3MEpEeHHe, MOICIUPOBAHUE,
HKCHEPUMEHT (peabHbI U MBICJIEHHBIH), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUS TPUMEHSTH 3TH 3HAHUS MPHU SKCIIEPUMEHTAILHOM HCCIETOBAHNN BEUIECTB
U Ui OOBSICHEHHS XHMHUYECKHUX SBICHUH, HWMEIOINIMX MECTO B MPHPOIE,
MPAKTUYECKOM NESITEeTbHOCTH YEeTIOBEKA U B TIOBCEIHEBHON KU3HH;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
NOHATUSMU U TIPEACTABICHUSIMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0osiee 0CO3HAaHHOTO TIOHUMAHUS MaTEPUaIHLHOTO SIUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHS TPOBOJUTH pACUYETHI: C HCIOIH30BAHUEM
HNOHATUN «MaccoBasi J0JIsl BEILIECTBA B PAacCTBOPE» U «MOJISIpHAs KOHILIEHTPALUs»;
MAacchl BElIeCTBa WIM 00bEMA ra3a 1Mo U3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKUMU BEUIECTB; TEIJIOBOTO A(ddekra
peaKkuy; 3HauY€HUs BOJOPOJIHOIO IOKAa3aTess pacTBOPOB KHUCIOT U IIEIOYEH C
M3BECTHOM CTEMEeHbIO JUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
NPOAYKTa PEaKIMH, €CIM OJHO W3 MCXOJHBIX BEIIECTB JaHO B BHUJE PAacTBOpA C
OTpe/IeIEHHON MacCOBOM J10Jel pacTBOPEHHOTO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT TpHMecH); JIOJIM BBIXOJAa MPOAYKTA PEAKUUU; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO ITUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUH  DKCIEpUMEHT  (MpOBEACHUE  peakluii  HOHHOrO  OOMeHa,
MOJITBEPKACHUE KAUYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONpPEACIICHUE
CpeIbl PAcTBOPOB BEUIECTB C IMOMOIIBI0 HHIWKATOPOB, H3YUYEHHE BIHUSAHUS
pa3auuHBIX  (AaKTOPOB HA  CKOPOCTh XMMHUYECKOM  pEaklud, pelieHue
AKCIIEPUMEHTAJIBHBIX 3afad 1o Temam «Metamie» u  «Hemeramns») c
coOuroIeHreM MpaBuil 6e30macHoro oOpalleHus ¢ BEeUeCcTBaMHu U JIabopaTOpPHBIM
obopynoBanue™m, (popMynHpoBaTh 1L€Jdb HCCIENOBAaHUS, TMPEACTABIATH B
pa3nnuHOi (opMe pe3yabTaThl IKCIEPUMEHTA, aHATU3UPOBATh M OLIEHWBATH HX
JIOCTOBEPHOCTH;
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c(hOpMHPOBAHHOCTh YMEHUI: COOJI0IaTh MPaBUiIa MOJIb30BAHUS XUMUYECKOM
nocynod u jabopaTOpHBIM O00OpyAOBaHUEM, OOpalleHUs C BeElIeCTBAMH B
COOTBETCTBUM C MHCTPYKIIUSMH IO BBINIOTHEHHUIO JIA0OPATOPHBIX XHUMHUYECKHUX
OTIBITOB, JKOJIOTMYECKH I€I€CO00Pa3HOr0 TOBEACHUS B OBITY W TPYAOBOU
JEATENHOCTA B LIESAX COXPAHEHHSI CBOETO 3JI0POBBS, OKPYKAlOLIEeH MPUPOIHON
Cpelbl M JIOCTHXKEHHMS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OMACHOCTH
TOKCHUYECKOTO JEHCTBHUS HA YKUBBIC OPTaHU3MbI OINpPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHUMas cMbIci nokazaTens [TIK;

c(hOpMHPOBAHHOCTh YMEHHUI: OCYIIECTBISATH II€JIEHANIPABICHHBIM TOWCK
XUMHUYECKON MHGOpMAIINH B Pa3TUYHBIX UCTOYHUKAX (Hay4dHasi U y4eOHO-HAydHAS
JUTEepaTypa, CpelicTBa MaccoBoi nHPopmauuu, MIHTepHeT u npyrue), KpuTU4ecKu
aHAIM3UPOBATh XUMUYECKYIO HH(OpMaInio, repepadaTbiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBHH C TTOCTaBJICHHON YUeOHOM 3a/1a4ueH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo yacoB JJIeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB 1 TeM (undposbie)
Konrpoabusie  IIpakTunyeckue
n/n NMPOorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
Pa3znen 1. TeopeTudyeckue 0CHOBbI OPraHN4eCKOl XMMUHU
[IpenmeT oprannueckoit xumuu. Teopus
11 CTPOEHUS OPTaHUYECKUX coequHeHni A. M. 8
byrneposa
Hroro no pasneny 8
Pa3gen 2. YriieBogopoast
51 [IpenenbHbIE YriIeBOAOPOIbI — aJKaHBI, 5
' IUKIIOATKAHbI
99 HenpenenbHble yrieBOAOPOIbI: AIKEHBI, 14 1
' aJKaJNeHbl, ATKUHbI
2.3 ApomaTHdecKue yrieBoA0pO b (ApeHbI) 8
54 [IpupoHbIe HCTOYHUKHU YTIAEBOAOPOIOB U UX 4
' nepepaboTka
2.5 ["anoreHnIpon3BOIHBIE YTIIEBOIOPOI0B 4 1
Hroro o pasueny 35
Pa3pnen 3. Kucsiopoacoaep:kamme opraHnuecKue coeiMHeHus
3.1 Crnuptsl. deHon 11 1
KapOoHUIBHBIE COCTUHEHUS: AlTbIACTUIBI U
3.2 P 8 e 21 1

keToHbl. KapOoHoBbIe KUCIOTHL. CI0XKHBIC
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a¢upsl. Kupsl

3.3 VYri1eBo bl 9
Htoro no pazneny 41
Pasnen 4. A3oTconep:xaniue OprannyecKkue coenHeHust

4.1 AMuHBI. AMUHOKHUCIIOTHI. benkun 12
Hroro no pazneny 12
Pa3jen 5. BoicokomosiekyasipHbie COeTUHEHMSI

5.1 BricokoMoeKyIIsipHBIE COSTUHEHHUSI 6
Hroro mno pazmeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoaunuyecrBo yacos DJIeKTPOHHbIE
HanMeHoBaHHe pa3/iesioB M TeM ungpoBbie
Ne n/m P Konrpoasubie | IIpakTuueckue (uitcpp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchbl
Pasnen 1. TeopeTnueckue OCHOBbI XMMHH
Ctpoenue atoma. [leproanueckuii 3akoH
1.1 u [lepronueckas CUCTEMa XUMHUYECKHIX 9
anemeHToB JI. 1. MeHieneeBa
19 Crtpoenue BemiectBa. MHOTOOOpa3ue 11 1
BEIIIECTB
1.3 XUMHUYECKUE peaKinu 19 1 3
Hroro o pazueny 39
Pa3nen 2. Heoprannueckasi Xumust
2.1 HemeTtamnbl 31 3
2.2 Mertambl 23 2
Wroro mo pazmeny 54
Paszgen 3. Xumus  ;KU3HL
31 Meto1bl TO3HAHUS B XUMHH. XUMUA U 9
' KHU3Hb
Hroro o pasueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTtpoabHbie
padoThbI

IIpakTH4Yeckue
padoTbI

Jlara
U3y4YeHHUs

DJIEeKTPOHHBIE
nmudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

[IpenmeT 1 3HaUEHUE OPraHUYECKON
XUMHH, TPEJICTaBICHHE O MHOTOOOpa3uu
OPraHUYECKUX COCIUHECHUI

DJIEKTPOHHOE CTPOCHHE aToMa yriiepoja
(ocHOBHOE 1 BO30YXKIEHHOE COCTOSIHUS).
BajeHTHBIE BO3MOKHOCTH aTOMa yTiiepoaa

XI/IMI/I‘-IGCKaSI CBSI3b B OpI‘aHI/I‘-IeCKI/IX
coeMHEHUsX. MeXxaHn3Mbl 00pa3oBaHuUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUs OPraHUYECKUX
coennHenuit A. M. byrneposa

Bunsl nzoMepun: CTpyKTypHas,
MPOCTPAHCTBEHHAs. DJICKTPOHHbIE

3¢ deKTh B MOJIEKyIaX OPraHUYECKUX
CoeqUHEHUN

[IpencraBnenue o kaaccupUKauy U
cucrematrueckas Homenkiaatypa (IUPAC)
OpPraHUYECKHX BEIICCTB

Knaccudukanus peakiiuii B OpraHu4ecKom
XUMUU
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CucreMmarusanus 1 0000LIEHUE 3HAHUN 110
TEME

AJKaHBI: TOMOJIOTHYECKHH psif, 001Ias
dbopMyna, HOMEHKIATypa U U30MEpPHs,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI

10

dusnueckue U XUMHYECKHUE CBOMCTBA
AIIKAaHOB

11

Haxoxnenue aikaHOB B IPUPOJIE.
Crioco0bI MoTydeHusl U IPUMEHEHUE
aJIKAHOB

12

13

[ukoankanel: obmas hopmyia,
HOMEHKJIaTypa M U30MepHsi, 0COOCHHOCTH
CTPOCHUS U XMMHUYECKUX CBOUCTB, CIIOCOOBI
MOJTyYEHUS ¥ IPUMEHEHHE

Pemenne pacy€THbIX 33724 HA
oTpeieNICHUEe MOJICKYIIPHON (POPMYIThI
OpPraHUYECKOT0 BEIIIECTBA 10 MACCOBBIM
JO0JIsIM aTOMOB 3JICMCHTOB, BXOAAIIIHUX B €I'0
cocraB. CucteMaTu3anys U 0000IIEHHE
3HAHWUM 110 TEME

14

AJIKEHBI: TOMOJIOTUYECKHM psiJl, 001Ias
dbopMmyIia, HOMEHKIIATYypa, IEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHas ¥ IUC-TPaHC-U30MEPHS
aJIKEHOB

15

DU3NYECKUE U XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa
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Crioco0bI nostyuyeHus 1 IPUMEHEHUE

16
AJIKEHOB
[TpakTrueckas padorta Ne 1 mo treme

17 "TTomydeHue 3TUICHA U U3YYCHHE €TO
CBOMCTB"
Pemenue pacuérHsix 3a1a4 Ha

18 oTIpeieNICHUE MOJIEKYIISIPHOU (hOPMYJIBI
OpraHNYEeCcKOro BelecTBa
AJNKaJMeHbI: CONPSKEHHBIE,

19 M30JUPOBAHHBIC, KYMYJIHMPOBAaHHBIEC.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHWMHYECKUE CBOMCTBA CONPSIKEHHBIX
TTUEHOB

21 Crioco0bI nostyueHus ¥ IPUMEHEHNE
ANKaJNEeHOB
AJIKMHBI: TOMOJIOTUYECKHH psJl, o01Ias

29 dbopMyna, HOMEHKJIATypa, NEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
¢du3nveckue CBOUCTBA

23 XUMHUECKUE CBOICTBA AJIKHHOB

24 KauecTBeHHbIEC peakiiuu Ha TPOIHYIO CBA3b

o5 CriocoObI mosTyueHus 1 IPUMEHEHNE
AIKUHOB

26 Pemenue 3amay: pacuéTsl MO YpaBHEHHUIO
XUMHYECKOU pEeAKIMHU

97 Cucremaruzanus 1 00001IeHIE 3HAHUHA TI0
TeMe

28 ApeHBI: TOMOJIOTHUECKUH psif, o01as
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dopmyna, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OeH30J1a ¥ TOJIYoJIa, UX (PU3HUECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUU

29
3aMelleHus
XUMHUYECKUE CBOMCTBA apEHOB: PEAKIINHU

30 PUCOEANHEHUSI, OKUCIIEHHE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XUMUYECKHUX CBOWCTB
CTHpOJIa
Pemenue pacu€rHbIx 3a1a4 HA

32 oTpesieIIeHUE MOJICKYIISIPHOHN (hopMyIb
OpraHUYECKOI0 BELIECTBA

33 CriocoObI MoTy4eHus: ¥ IpUMEHEHUE
apeHoB

34 ['eHeTnyeckas CBSA3b MEXAY pPa3InIHBIMU
KJIacCaMH YIJIEBOAOPOI0B
Pacuértel o ypaBHEHUAM XUMUUYECKUX

35 peakuuii. Cuctemarusanus u o0o0IieHne
3HAHUM 110 TEME

36 [pupoansiii ra3. [lomyTHbie HEPTSIHbBIE
rasbl

37 KameHHBI#1 yroJib ¥ MPOAYKTHI €r0
nepepaboTKku
Hedtp u ciocoOb1 €€ mepepaboTKH.

38 [IpumeHeHne NpoTyKTOB epepadOTKU

HeTH

39



39

I'enernueckas cBI3b MCXKAY pa3JIMYHbIMU
KjJ1aCCaMM YIJICBOJOPOAOB

40

["ajoreHOnpPOU3BOIHBIE YTICBOAOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKITHH
3aMeIleH s TaoreHa

41

JleiicTBHE IIeIOUYEH Ha
rajJjoreHnpoun3BoJiHbIe. B3anmonaeiicTere
IUTaJIOr€HAIKaHOB C MArHUEM U [IUHKOM

42

CucreMmarusanys 1 0000IIeHre 3HAHUH 110
pazaeny "Yraesogopoast”

43

KoHTponbHas paboTa mo teme
"Vraesonopozast"

44

[IpenenbHble OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psif, oOmas Gpopmyina,
CTpOEHHUE MOJIEKYJ, U30MEepHs,
HOMEHKJIATypa, KJIaCCUPHUKAIIHS,
(bu3nIecKre CBONCTBA

45

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJHOAQTOMHBIX CIIUPTOB

46

CriocoOBl MMOJIy4CHHUA U IIPUMCECHCHUC
OAHOATOMHBIX CITMPTOB

47

[IpocTeie 3¢upbl: HOMEHKIATYpa U
HU30MepHsI, 0COOCHHOCTH (PU3UYECKHUX U
XUMHUYECKUX CBOMCTB

48

MHOroaToMHBIE CIIUPTHI: STUIICHTIIMKOJIb U
FJ'II/IIIepI/IH, ux (1)1/131/1qu1<1/16 U XUMHNYCCKUC
CBOWCTBA

49

Crioco6bI osTyyeHus ¥ MPUMEHEHNE
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MHOI'0AaTOMHBIX CITMPTOB

®DeHoII: CTpOeHHE MOJIEKYIbI, (PU3nYecKue

50 .
cBoiicTBa. TOKCHYHOCTH (peHOIa

51 XuMu4decKkue cBorcTBa (heHoma

59 CriocoObI mosTydeHus 1 IPUMEHEHNE
dbeHona
[IpaxTrueckas pabora Ne 2. Pemenue

53 SKCHEPUMEHTAIBHBIX 3a]1a4 110 TEME
"CrupTsl U peHonbr"

54 Cucrtemaru3zanus 1 00001eHIE 3HAHUH TTO
TeMe
AINbAETHIbI M KETOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHWIbHOM IPYIIIbL;
TOMOJIOTHYECKHE Psizibl, oOmas hopmya,
M30MepUs 1 HOMEHKJIATypa

56 Anbaerusl ¥ KeTOHBI: (pU3ndecKne
CBOWCTBA; PEAKIMH PUCOCTMHEHUS

57 Peakuiuy OKHCIIEHUS M KaUeCTBEHHBIE
pEaKLUK aIbJCTUIOB U KETOHOB

58 Crnioco0Bbl TONTy4eHNs abIeTUIO0B 1
KETOHOB
OHOOCHOBHEIE TIpEIeTbHBIE KapOOHOBBIE

59 KHCJIOTBI, 0OCOOCHHOCTH CTPOCHUS UX
MOJIEKYJ

60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KUCJIOT, X (PU3NYECKHUE CBOWCTBA

61 XMMHUYECKUE CBOMCTBA MPEAETbHBIX

OJHOOCHOBHBIX Kap6OHOBI)IX KHUCJIOT
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62

OCoOeHHOCTH CBOWCTB MYPaBbUHOU
KUCIIOTEL. MHOTOOOpa3ue KapOOHOBBIX
KUCJIOT

63

Oco0eHHOCTH CBOMCTB: HEMPEIETbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THPOKCUKAPOOHOBBIX
kuciaort. IlpeacraBurenu BpicIInx
KapOOHOBBIX KHCJIOT

64

[ToHsaTHE O MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT

65

Crioco0bI nostyueHus 1 IpUMEHEHNE
KapOOHOBBIX KHCIIOT

66

67

CrnosxHbIe 3(OUPBI: TOMOJIOTHYECKUHN PSIII,
obmras hopmyna, H3oMepus U
HOMEHKJIaTypa

dusznyeckue 1 XUMUYECKHUE CBOIICTBA
3¢upoB

68

Pemenue pacu€THbIX 3a/1a4: 10 ypaBHEHUIO
XMMHUYECKON pPEeaKI1H, HA OTIpEeAEICHUE
MOJIEKYJISIPHON (hOpMYJIIBI OPraHUUECKOro
BELIECTBA

69

[paktuyeckas padota Ne 3. Perenne

9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME

HK n
apOoHOBBIE KHCIOTHL. Cl10KHBIE 2QUPHI

70

Kupsr: ctpoenue, puzndeckue u
XUMUYECKHE CBOMCTBA (THAPOIIN3)

71

OcoOeHHOCTH CBOWCTB JKUPOB,
COZIEPIKALINX OCTATKU HEIPEIeIbHBIX
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JKUPHBIX KUCIOT. JKupsl B mpupoe

Mb11a KaK COJIH BBICIIMX Kap6OHOBI>IX
KHCJIOT, UX MOIOIICC ,I[eﬁCTBI/Ie. Ilonsarue o

72 CUHTETHYECKUX MOIOILIUX CPEJICTBAX
(CMO)
I'enetuueckas CBsA3b YrieBOJAOPOIOB U

73 KHCIIOPOJICOACPIKAITUX OPTaHUIECKUX
BEIIECTB

74 PacuéTel o ypaBHEHUSIM XUMHUYICCKUX
peaxkumit

75 CucreMmarusanys 1 0000IIeHre 3HAHUH 110
TeEME
OO61as xapakTepuCcTHKa YTJIEBOIOB U

76 KJaccuuKalus yrieBoJoB (MOHO-, TU- U
MoJIMcaxapubl)

77 Mounocaxapusl: pu3nYecKrue CBOMCTBA U
HaXOXJIEHUE B MPUPOJIE

78 [IprmeneHue riatoKo3bl, €€ 3HaUCHUE B
KHU3HEEATEIILHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa, MaJbTo3a U

79 nakTo3a. HaxoxaeHue B Ipupoje u
IPUMEHEHHUE IUCaXapuioB
[Tonucaxapuabl: CTpOCHHE MAKPOMOIIEKYII,

80 duznyeckre 1 XUMHUYECKUE CBONCTBA,
NpUMEHEHHE

81 [ToHsiTHE 00 KCKYCCTBEHHBIX BOJIOKHAX

82 Pewenne pacyeTHbIX 3a1a4 HA

OIPCACIICHUEC NOJIN BbIXOAA ITPOAYKTA
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pP€aKkiuru OT TCOPETUUCCKH BO3ZMOKHOT'O

83

Cucrematu3zanus U 000011IeHNe 3HAHUH 110
pazneny

84

KonTtponsHas pabota 1o teme
"Kucnoponcoaepxaluine opraHuuecKue
coequueHus"

85

AMUHBIL: KITacCU(PUKALHSI, CTPOECHUE
MoOJIeKyII, o01as popmyna, H30Mepus,
HOMEHKJIaTypa U (pr3uvecKue CBONCTBA

86

XHMHYECKHE CBOMCTBA aJ'II/I(baTI/I‘IeCKI/IX
aMHUHOB

87

AHWINH: CTPOCHHUE aHUIIMHA, 0COOCHHOCTH
XMMHUYECKHX CBOWCTB aHUJIMHA

88

CrniocoObI MoTy4eHus: U IpUMEHEHUE
amnpaTUIECKNUX aMUHOB

89

AMWHOKHUCIIOTBI: HOMCHKIIATypa U
n3oMepus, (pu3nyecKre CBOMCTBA.
OTZICJH)HI)IG npeaACTaBUTCIIN Q-
AMUHOKHCIIOT

90

XUMUYeCKUEe CBOMCTBA AMHHOKMHCJIOT, UX
OMOJIOrNYECKOEe 3HAUYEHHE aMUHOKHUCIIOT.
Cunres u TUApOJIn3 MCITUA0B

91

Benku kak mpupoHbIe MOINMEDHI,
CTPYKTYpPBI OCIIKOB

92

XUMHYECKHE CBOICTBA OEIKOB

93

A30Tcoz[ep>1<amne TCTCPOUUKIINICCKUC
COCOMHCHUS. HYI(J'ICI/IHOBLIC KHCJIOTHI:
COCTaB, CTPOCHUC U OHoJoruyeckas poJib
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94

[paktuyeckas pabota Ne 4. Pemenue
SKCHEPUMEHTAIBHBIX 3314 110 TEME
"A30TCcoAepKalle OpraHuyecKue
coenuHeHusa"

95

[paktuyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTANFHBIX 33724 IO TEME
"Pacno3HaBaHKre OpraHUuYeCKuX
coequHeHun"

96

KonrtponbHas pabora no teme
"A3oTCcoaepKaliie OpraHuyecKue
coenuHeHus"

97

98

OCHOBHBIE TTOHSTHS XUMHH
BBICOKOMOIJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ n
MCTOJBbI X CUHTEC3a —IIOJIMMCpU3aluia 1
IMOJIMKOHACHCAal A

[Tnactmaccel. YTuiu3anus 1 nepepadoTka
IUIaCTHKA

99

DnacToMephbl: HaTypaJIbHbIN
CHUHTETHYECKUE Kayuyku. Pe3una

100

BosiokHa: HaTypaibHbIE, ICKYCCTBEHHBIE,
cuHTeTnyeckue. [lonmmmMepsl ciennantbHOro
Ha3HAaYCHUS

101

[paktuyeckas pabota Ne 6. Pemenue
IKCIIEPUMEHTAIILHBIX 3324 M0 TeMe
"Pacrio3zHaBaHue mjIacTMacce U BOJIOKOH"

102

O0o01eHe u cucTeMaTU3anus
M3Y4YEHHOI0 MaTepuaa 1o TeMe
"BBICOKOMOJIEKYIISIPHBIE COEAMHEHN"
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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11 KJIACC

KoaunuyecrBo yacos DJIeKTPOHHbBIE
Ne Mara uugposble
n/n Tema ypoxa Bceero Konrpoarneie | Tpakrueckue H3y4YeHHusl | o0pa3oBaTesbHbIE
padoThI padoTbI pecypent
1 Atom. CocTaB aTOMHBIX siiep. XUMHAYECKUN 1
aJIeMeHT. M30Tomns!
5 CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAaHTOBBIC UKCIIa
3 Knaccudukanus XuMI4ecKux dJeMEHTOB (s-, 1
p-, d-, f-amemenTHI)
4 Pacnipenenenue 351eKTPOHOB IO AaTOMHBIM 1
opouTaIIM
DNeKTPOHHBIE KOH(MUTYpAIIH aTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1
COCTOSIHAM
5 DneKTpOHHBIE KOH(PUTYpAITH HOHOB. 1
DNEeKTPOOTPULIATETLHOCTh
[Tepuonnueckuii 3akoH u Ilepuonnueckas
7 CHCTEeMa XUMHYECKHUX 3neMeHToB J[. M. 1
MenaeneeBa, CBsi3b C COBPEMEHHOM TEOpUEH
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
8 XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU 1
MIPOCTHIX U CIOXHBIX BEIIECTB MO TPYIIaM U
nepuoam
9 Cucremaruzanus 1 0000IIeHNE 3HAHMH 110 1
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TEMC

10

Buasl xuMuueckoi cBs3u. MexaHu3MBbl
00pa3oBaHMs KOBAJCHTHOM CBSI3H.
Bonopoanas cBsi3b. MeXMOJIEKYIISIpHBIE
B3aMMOCHCTBHUSI

11

BaneHTHOCTh 1 BaJleHTHbIE BO3MOKHOCTH
aToMOB. CBA3b 3JIEKTPOHHOU CTPYKTYpPhI
MOJIEKYJT C UX TEOMETPUUECKUM CTPOECHUEM

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COCIMHEHUSIX: COCTAaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHMA. THUIIBI
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BEILIECTB

14

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUAHBIX PACTBOPAX

15

VcTrHHBIE pacTBOPBI: HACHIILICHHbBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

Crnoco0Osl BeIpaKeHHsI KOHIIEHTPAIUU
pacTBOpOB

17

Pemienue 3amay ¢ UCIIOJIL30BAHUEM IOHSITHH
"MaccoBas J10Jis1 paCTBOPEHHOTO BelecTna',
"MOJIsipHasi KOHUEHTpaus"

18

Knaccudukanus u HomeHkiatypa
HEOPraHUYECKUX BEIECTB

19

CI/ICTeMaTI/I3aHI/I}I n O606IJ.[CHI/IC 3HAHUM 10
TEMC
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20

KonTponbHas pabora no temam "CtpoeHue
aroMma. [leproanueckuii 3aK0H U
[lepunonnueckas cucTeMa XUMHUIECKUX
anemenToB J[. 1. Menneneesa", "Ctpoenue
BemiecTBa. MHoroo6pasue BemniecTs"

21

Knaccudukanus XuMH4ecKUX peakiiuii B
HEOPraHUYECKON U OpraHUYeCKON XUMUU.
3aKOH COXpaHEHMSI MacChl BEIECTB; 3aKOH
COXpaHEHHUS U PEBPAIICHUS SHEPTUHU TIPH
XUMUYECKHUX PEAKIUIX

22

TemnnoBbie 3G (HeKThl XUMHUUECKUX PEeaKIUi.
TepMmoxuMHuueckue ypaBHEHUS

23

Brraucnenus 1o YpaBHCHHUAM XUMHYCCKUX
peaKHI/Iﬁ U TCPMOXUMUUCCKHUM YPABHCHHUAM

24

CKOpoCTh XMMHYECKOH peakuuu, e€
3aBUCHUMOCTH OT Pa3IMYHbIX (haKTOPOB.
Karanus n karanusatopsl

25

['oMoOreHHbIE U TE€TEPOreHHBIE PEAKLINA

26

IIpakTueckas padora Ne 1 mo Teme
"BaustHue pa3inyHbIX PaKTOPOB HA
CKOpPOCTh XUMHUUYECKOH peakiuu"

27

OOpatuMbie 1 HEOOPATUMBIE PEAKITHH.
XHUMHUYECKOE PaBHOBECUE

28

[Tpaktuueckas pabora Ne 2 o Teme
"BnustHue pa3nudHbIX pakTopoB HA
10JIO’KEHNE XUMUYECKOTO paBHOBECHS"

29

DnekTponutrueckas auccouuanus. CuiabHbIe
U cialble 371eKTpoiauThl. CTeneHb
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IUCCOLMAIIA

Honnoe npoussenenue Boasl. Cpena BOAHBIX

30 pactBOpoB. Bomopoanslii nokaszatens (pH)
pacTBopa

31 I'mpponus coneit. Peakuuu, nporexaromue B
pacTBopax AJIEKTPOJIUTOB
[IpaxTrueckas padbota Ne 3 o teme

32 "XUMHUECKUE PEaKIUU B pacTBOpax
31EKTPOJIUTOB"
OKHCIIMTEIIEHO-BOCCTAHOBUTCILHbBIC

33 peakiuu. Baxueiye okuCIUTeNU U
BOCCTaHOBUTECIIH

34 MeTto 31eKTpOHHOTO (3JIEKTOHHO-MOHHOT0)
OanaHca

35 DIIEKTPOJIM3 PACTBOPOB U PACILIABOB
BCIIECTB

36 Pemenre 3amayu pa3muyHBIX THITOB

37 Pemenue 3amayd pa3nuyHbIX TUIIOB

38 CucreMatuzanys 1 0000IeHre 3HAaHUN 10
Teme "Xumuueckue peakiuu'

39 KonTponbHas pabora no teme "Xumuueckue
peakun"
[Tonoxenue Hemerasios B Ilepuoanueckoit

40 CHCTeME XUMHUYCCKHUX 3yemeHnToB J[. U.
MeHeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMOB. OU3NYECKHE CBOMCTBA HEMETAJIJIOB

41 Annorponus HEMETaUIOB (Ha IpUMEpe

KHCJIOpOJia, cepbl, hocdopa u yriiepoaa)
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Bopopon: nonyuenue, pusudeckue u

42 XUMHUYECKHUE CBOMCTBA. [ napuibl
["anmoreHsl: Hax0XkI€HNE B IPUPOJE, CIIOCOOBI

43 MOJTy4eHUs!, PU3NICCKUE M XUMUICCKHUE
CBOICTBA
l"anorenoBonopoasl. Baxunerue

44 KHUCJIOPOJICOACPIKAIITNE COSTUHECHUS
raJIoreHOB
JlaGopaTopHble ¥ MPOMBIIIJIECHHBIE CITOCOOBI

45 MoJty4eHus rajioreHoB. [IpuMenenue
rajoreHOB U UX COCIMHEHUI
[IpakTueckas padorta Ne 4. Pemenue

46 AKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
"T"anorensr"
Kucnopon: nabopatopusie u

47 MIPOMBINIICHHBIE CTIOCOOBI TOTYYCHUS,
buznyeckue u XuMuueckue cBoiictpa. O30H.
[IpumeHneHre KucIopo1a U 030Ha

48 OKCHIBI U TIEPOKCHIBI

49 Pemenvie 3anay pa3nuyHBIX TUIOB
Cepa: HaxOKAeHHE B IPUPOJIE, CLIOCOOBI

50 MOJTy4eHUs!, PU3NICCKUE U XUMUICCKUE
CBOMCTBA

51 CepoBogopo/, cylbhuasl

52 Kucnoponconepkanue coeTuHEHUS CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KUCTIOThI

53 IIpakTueckas padora Ne 5. Peienue

AKCIEPUMEHTaIbHBIX 3a7a4 no Teme "Cepa u
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eé coeqnueHns"

A30T: HaX0XKJECHHE B IPUPO/JIE, CITOCOOBI

54 NOJTy4eHHUs1, PU3NUECKUE U XUMUUECKHE
CBOMCTBA. AMMMAaK, HUTPUbI

55 Kucnopoaconepskamue coelnHEHHS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI

56 [IpumeHeHne a30Ta U €ro COSTUHEHUH.
A30THBIE y1OOpEeHHS
dochop: Hax0XKIeHUE B IPUPOAE, CIIOCOOBI

S7 MOJTy4eHUs1, PU3UUECKUE U XUMUYECKHUE
cBoiicTBa. Pocuasl u pochun

58 Oxkcunsl hocdopa, pochopcoaepxarime
kucinoTsl. Conu hocPOopHOit KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeTUHEHUH.
dochopHbie y1oOpeHus
ITpaktuueckas padora Ne 6. Pemenue

60 AKCIIEPUMEHTAIBHBIX 3a/1a4 1o Teme "A30T u
dbochop u ux coenuneHus"
VYraepoa: HaX0X/I€HUE B IPUPO/IE,

61 JJIOTPONHbIE MOIUBUKALNK; HUZNYECKHE U
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

62 Oxkcun yranepona(Il), oxcun yriaepona(IV),
yroJjibHast KUCJI0Ta U €€ COJH

63 Pemienue 3a1a4 pa3nuyHbIX THIIOB
Kpemnnii: HaxoxneHue B Ipupo/ie, CriocoObl

64 MOJTy4YeHUs, PU3NIECKUE I XUMHYECCKHE
CBOMCTBA

65 Oxcunp kpemuus(IV), kpemHueBas Kuciora,
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CHJIMKAThI

HpI/IMeHeHI/Ie KpEMHUS U €Tro COCIUHEHUH.

66 CrekIo, ero mojay4eHue, BUIbI CTEKIIA

67 Pemenue 3amad pa3auyHBIX THIIOB

68 Cucremaru3anus v 0000IICHHE 3HAHHH 110
TeMe "Hemeramnabr"

69 Kontponbhas padora no teme "HemeTamisr"

70 AHanm3 pe3ylnbpTaToB KOHTPOJIBHOM paboTHI,
KOPPEKIHS OIHUOO0K
[Tonoxenue meramios B [lepuoguyeckoi

71 CHCTEME XMMHYECKHUX DJIEMEHTOB.
Oco0EeHHOCTH CTPOCHHS JIEKTPOHHBIX
000JI04EK aTOMOB METAJIIOB

79 Obmuue ¢puznyeckre CBOMCTBa METAIIOB.
[IpumeHeHre MeTaIoB B OBITY i TEXHUKE

73 CmuiaBel MeTasuioB. Koppo3us meTamion

74 Pemenue 3amad pa3auyHBIX THIIOB
DIEKTPOXUMHUYECKUN Psi/i HAMIPSKEHUN

75 MeTauioB. OOIIMe CIOCOOBI MOTYYSHUS
METAJIJIOB
O6mras xapakrepuctuka MmetauioB |A-
rpynisl Ileppoguueckoi cucteMbl

76 XUMHMUYECKUX AJIEMEHTOB. HaTpuit u xanumii:
oTydeHue, GU3HIECKUE M XUMHUISCKUE
CBOMCTBA, IPUMEHEHHUE TIPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 OOm1as xapakrepucTrka Metayios I1A-

rpynnsl [leproauyueckoit CucTeMsl
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XUMHYECKHNX 3JIEMEHTOB. Maramii u
KaJbIUil: oNy4eHue, Gu3ndeckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIMIECTB U UX COCAUHECHHI

78

XKécTtkocTb BOABI U CTIOCOOBI €€ YCTpaHEHUs

79

AnroMuHMI: MMOJIy4YCHHEC, (I)I/I3I/I‘-ICCKI/IC n
XUMHNUYCCKHEC CBOﬁCTBa, IIPUMCHCHHUC

80

AmdoTepHbIe CBOMCTBA OKCHAA U
THAPOKCHJIA aJTFOMUHMUS,
THAPOKCOKOMIIJICKCHI aJIIOMUHUSA, UX
MIPUMEHEHUE

81

Pemenne 3aJlav Pa3JINYHbIX THUIIOB

82

[TpakTrueckas padora Ne 7. Pemenne
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME
"Mertasuisl I1aBHBIX noArpymnm"

83

OOm1ast xapaKTepPUCTHKA METAJIJIOB
nmo6ouHbIX moArpymmn (b-rpymm)
[leproarueckoi CHCTEMbI XHMHUYECKUX
AJIEMEHTOB

84

du3nueckre U XUMUYECKHE CBOMCTBA XpomMa
n €ro COC)II/IHCHI/Ifl, HUX IPUMCEHCHUC

85

Baxwnelimue coeMHEHN Mapradia.
[lepmaHranaT Kanusi, €ro OKMCIUTEIbHbIC
CBOMCTBA

86

dusznueckue 1 XUMHUECKHE CBOIICTBA JKeae3a
u ero coequuenuit. [lonmyyenue u
MIPUMEHEHHUE CIIABOB JKEJIe3a

87

dusndyeckre U XUMHYECKUE CBOMICTBA MEIHU U
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€€ COeIMHEHUH, X IPUMEHEHHE

dOu3nyeckue U XUMHUYECKHE CBOMCTBA ITUHKA

88 M €r0 COCIMHEHUH, UX TPUMCHECHHE.
' 1pOKCOKOMITIIEKCHI IMHKA
[IpakTrueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
"MeTaibl TOOOYHBIX TOATPYI"

90 Pemenue 3a1ay pa3nuyHBIX TUIIOB

o1 O0600611eH1E U cUCTEeMaTH3aLMs] U3YYEHHOTO
Marepuaia no reme "Metamibr"

92 Konrponsnas padora no teme "Metasisr"

93 Amnanu3 pe3ynbTaToB KOHTPOJIBHOU paboThI,
KOPPEKIHsI OINO0K
Ponb xumun B 06ecrieueHuN YCTOWYHBOTO

9 pa3BuTHs 4yesoBeuecTBa. [lonsTue o
HAyYHBIX METO/aX MCCIICOBAHUS BEIICCTB
HaydHble TPUHIIAITEI OpTaHU3aIuN

95 XUMHYECKOTO ITPOU3BOJICTBA.
[TpoMbInIIeHHBIE CTTIOCOOBI TOMYUEHUS
BaYKHEHIIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAFOIIeH
CpEeIbl M €r0 MOCIEACTBHS

97 XHUMHUA U 310POBBE YEIIOBEKA.
JlexapcTBeHHBIE CpeICTBA

98 XuMud numy. Poiis xuMun B 00ecieueHuNn
MUILEBOH 0€30MaCHOCTH

99 KocMmernueckue u maphromMepHbie CpeicTBa.

briToBas xumus
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XuMus B CTPOUTENLCTBE. BaskHelne

100 CTPOUTEIIbHBIE U KOHCTPYKLIMOHHBIE 1
MaTepHUAITBI
101 XWMHS B CEIBCKOM XO35IMCTBE. 1
Opranuveckue U MUHEPaIbHbBIE YI00pEeHUs
102 CucremaTtu3zanus 1 060011IeHNe 3HAHUH 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB I1O 102

[NPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIUIAA YYEHUKA

1. Epemun B.B., Ky3smenko H.E., Tepenun B.U., Ipo3nos A.A., Jlynun
B.B./iog pen. Jlyauna B.B. Xumus (yrayOnennsiii ypoBens). 11 knace. M,:
Hpoda, 2022

2. Tao6puensn O.C. ,Mackae ®.H., Ilonomaper C.1O., Tepenun B.I..

[Tox pen. Tepennna B.U. Xumus (nmpoduibhbiii ypoBens). 10 kiacc.

Mockaa. [Ipoda.2022.

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH

HUHTEPHET

bubmmoreka IIOK https://m.edsoo.ru
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