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[TOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamma o XUMHHM Ha YpOBHE CpeAHEro o01iero oOpa3oBaHus
pa3zpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanmuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CPEIHETO o011ero
obpazoBanusi(POIl COO), mpeacrasieHHbIX B DepepaibHOM TOCYJAPCTBEHHOM
obpazoBarensHoM cTanaapte COO, c¢ yuérom KoHuenuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoi
®denepany, peanu3yOIUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPaMMBI, H
OCHOBHBIX TOJIOKEHU «CTpaTernd pa3BUTUS BOCIHTAaHHS B Poccuiickoii
®eneparuu Ha niepuon 10 2025 roga» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

XvMHSI Ha YpOBHE YIUIYOJIEHHOTO HW3YYECHHS 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kiaccos.
N3yuyenue mpeamera, pealMdyeMoe B YCIOBUAX JU(DPEpEeHIIMPOBAHHOTO,
npoduibHOrO 0O0y4YeHUs, TpHU3BAaHO oObOecneuuTh 00Ie00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJOIKEHU OO0yUEHHS B OpraHU3aluiax MpoQecCUOHABLHOTO 00pa30BaHUs, B
KOTOPBIX XUMUSI SIBJISIETCS] OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mnporpamme mo XuMHM Ha3HaueHHE MOpeameTa «XUMHUS» TOIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBONOJArarolIMMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JI€H, COAECp:KaHUS,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKHM BBIITYCKHHKOB.
CBUIETENBCTBOM TOMY SBISIFOTCS CJICAYIOIIME BBIMOJIHAEMbIE MPOrPAMMON IO
XUMUHU QYHKIINH:

UH(OPMAIITMOHHO-METOAMYECKasl, peanu3anus KOTOpol obecreurBaeTt
MOJIYYeHHUE TPEJCTABICHUS O IENSIX, COIepkKaHUHU, OOIIe cTpaTerun oOydeHus,
BOCIIUTAHUSI M PA3BUTHUA OOYYAIOIIMXCA CPEICTBAMH TNpEIMETa, M3y4yaeMoro B
pamMKax KOHKPETHOTO TIpoduIis;

OpraHU3alUOHHO-TJIAHUPYIOLIAsA, KOTOpasi MPeyCMaTPUBAET OMPEACIICHUE:
MPUHIUIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTU W3Yy4YCHUSI Y4EOHOTO
Martepuala, KOJUYECTBEHHBIX U KAYECTBEHHBIX €ro XapaKTEPHUCTHUK; MOJIXOJ0B K
(bOpMHUPOBAHUIO COAEPIKATETBLHON OCHOBBI KOHTPOJISI U OLIEHKA 00pa30BaTesIbHbIX
JIOCTUKEHUM OOydYarolmuxcs B paMKax HUTOTOBOM aTTecTalud B (OpME €IUHOTO
roCyAapCTBEHHOTO 3K3aMEHa 10 XUMHUH.

[Tporpamma a1t yrimyOa€HHOTO U3YUYECHUST XUMUU:

yCTaHaBIMBACT HMHBAPUAHTHOE MPEIMETHOE COACpKaHUe, 0053aTeITbHOE JIs
U3YYCHUSI B paMKax OTACIBbHBIX MPOUIICH, MpeaycMaTpruBaeT pacipeneiieHue u
CTPYKTYpUpOBaHME  €ro Mo  KJaccaM, OCHOBHBIM  COJEPKAaTEIbHBIM
JUHUSM/pasnienaM Kypca;

Ia€T MpUMEpHOE paciipeeseHrne yueOHOro BpeMeHH, PEKOMEHIyeMOro ISt
W3YUYEHHUS OT/ICJIbHBIX TEM;



mpeayiaraeT TMPUMEPHYI0  TOCJIECOBATEILHOCTh HM3YyYEHUS  y4eOHOTO
Marepuaia C Yy4€TOM JIOTUKM TIOCTPOEHHUS Kypca, BHYTPUIPEIMETHBIX M
MEXITPEIMETHBIX CBSI3EH;

Ta€T METOJIMYECKYIO MHTEPIIPETAIMIO LIeJIeH U 3a/1ay U3y4YeHHs MpeaMeTa Ha
yrayOaéHHOM YPOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CUCTEME CPEAHETO
oOmero  o0pa3oBaHMs, COAECPKATEIBLHOM  XapaKTEPUCTUKU  IIAHUPYEMBbIX
pe3yibTaTOB OCBOEHHUSI OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl  CPEIHETO
o0mero o06pa3oBaHusl (TUYHOCTHBIX, METAPEIMETHBIX, MPEIMETHBIX), a TAKXKE C
y4€TOM OCHOBHBIX BUJIOB YU€OHO-TIO3HABATEIBHBIX JEUCTBUN OOydaromerocs: mo
OCBOCHHIO COJIEpPKaHMs IIPEeIMETA.

[To BceM Ha3BaHHBIM MO3WIMSIM B MPOTpaMMe IO XHUMHH TPEIyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus. 3a TpenenamMu yCTAaHOBICHHOW TMPOTpaMMOM TI0 XHUMHH
00s3aTeNIbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEp)KaHUS Y4eOHOTO IMpeaMeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOM COCTaBJISIOLIEH,
KOTOpasi JOJKHA OMPENEIsAThCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B cootBerctBuM ¢ koHuentyalibHbIMU mojoxkeHusMu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOTO0 M YIrIyOJEHHOTO YpPOBHEH B CHCTEME
nudepeHIupoBaHHOTO OOyYEHHsI Ha ypOBHE CpeIHEro oo0iiero oOpa3oBaHUs
XUMUSI Ha YPOBHE VYIIYOJEHHOTO U3Y4YEHUs] HampaBlIe€H Ha pealn3aluio
MPEEMCTBEHHOCTH €  MOCHEAYIOUIUM  OTaloM  MOJY4YeHUS  XUMHUUYECKOTO
oOpa3oBaHUs B paMKaX W3y4YEHHUs CIHEHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OpPTraHMU3alMsIX CPEHET0 Npo(ecCuoHaIbHOTO
oOpa3zoBanus. B 3Toil cBs3M H3ydeHHE NpeaMeTa «XHUMHS» OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO HA  paclidpeHue U yriayOJieHHWe TEOpETHUECKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPENEAEHHBIN MPohUih
OOy4YeHHMsI, B TOM YUCJIE C IEPCIIEKTUBOM MOCIEIYIOMIETO MOJIYISHHUSI XUMHUECKOTO
oOpa3oBaHus B Opranuzaiusix npodeccruonanbHoro oopaszoBanus. Hapsmy ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mnimaHUpPyeMbIM pe3yJbTaTaM OCBOCHHS
dbenepanpHOl  00pa30BaTEIBPHOM MPOTPAMMBI CPEIHETO OOIIero 00pa3oBaHMUS
U3ydeHue rmpeamMeTa «XuUMHUS» OPHUEHTHPOBAHO TakKe Ha pEIHIeHHe 3aja4
BOCITUTAHUS W COIMAJILHOTO Pa3BUTHS OOydaroImmxcs, Ha (GOPMHPOBAHUE y HUX
OOILIEUHTEIUICKTYAJIbHBIX YMEHHUH, YMEHHUM paldoHaIu3aluu y4eOHOTO Tpyla U
O00OOIIEHHBIX CHOCOOOB  JIESITENBHOCTH, HWMEIOMIMX  MEXIUCIUTITMHAPHBIH,
HAJMPEIMETHBIA XapaKTep.

CocTaBisOIUMH NpeaMeTa « XUMHUs Ha YPOBHE YIiyOJEHHOTO M3y4YeHUs
ABJSIIOTCS  yIIyOn€HHble Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHu4veckas Xxumus». [Ipu onpeneneHnuu Moaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHW3allud COJCPKAHUS JTUX KYypCOB B TMPOTpaMMe MO XHUMHU 32 OCHOBY
npuHaTel TosokeHuss GI'OC COO o paznmuuusax 0a30BOro u yriayOon€HHOTO
YPOBHEUN U3YUEHUS MTPEIMETA.

OcHoBy conepxkanusi KypcoB «Opranumdeckas xumusi» u «OOmas u
HEOpTraHWYECKass XHUMHS» COCTABJISIET COBOKYIMHOCTh TNPEIMETHBIX 3HAHUA U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4U€HHs TpeaMera. JTa CHUCTEMa



3HaHUU TOJYy4YaeT OMNPENCIEHHOE TEOPETUYECKOE OMOJIHEHHE, MO3BOJISAIONIEe
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrHYECKOTO
Matepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3y4eHHs MpeaMera olecreueHa
BO3MOXKHOCTh 3HAQUMTEJILHOTO YBEJIWYEHUS OOBbEMAa 3HAHMM O XUMHUYECKUX
AJIEMEHTaX U CBOMCTBaX HMX COEJUWHEHUN HA OCHOBE PACIHIMPEHHUS W YIIIyOJICHUS
MPEACTABICHUM O CTPOCHUM BEIIECTBA, XMMUYECKON CBSI3U U 3aKOHOMEPHOCTSX
MPOTEKaHUsI PeaKIUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKON KUHETUKU
U TepMoauHamMuku. W3ydenue mnepuommueckoro 3akoHa u Ilepmoamueckon
CUCTEMBbl ~ XHMHUYECKHX  DJIEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSAX O CTPOCHUU aTOMa. XMMHUYECKasi CBS3b
OOBSICHSIETCS C TOUKHU 3PEHHUS DPHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa3oBaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHs] MEeXaHH3MOB e€ oOpas3oBanus. M3yuenune
TUTIOB ~ PEaKIWi  JOMOJHSAETCS  (HOPMUPOBAHWEM  TMPEIACTABICHUH 00
AIIEKTPOXUMHUYECKUX MPOIECCAX U IEKTPOIU3E PACIIaBOB U PACTBOPOB BEILECTB.
B kypce opraHmueckoil XMMHUHU IpPHU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCJIMHEHUM ynemnseTca 0co00e BHUMaHUE BOIIpocaM 00 3IEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HaueHHWe UMEEeT TO, UYTO Ha COJAEpPKAHME KYpCOB XUMHH
yIIyOIEHHOTO YPOBHS M3YYEHHUS ISl KJIACCOB ONPEAENIEHHOTO Ipoduiis (TI1aBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmell cucreme
PEeIMETHBIX 3HAHHMI) OKA3bIBAIOT BIHMSHHE CMEXHBbIC peaMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa JJis KJIAaCCOB XUMHKO-(U3NYECKOro npoduiisi 00ibIioe
3HauYeHUE OYyIyT MMETh AJIEMEHThl y4eOHOro martepuana no odmen xumuu. [Ipu
U3y4YCHUU TpeAMETa B JAHHOM Cllydae akIeHT OyneT cjelaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpAHEHUS
MacChl W DHEPTUHU, 3aKOHBI TEPMOJMHAMHKHU, 3JICKTPOJU3a, MPEACTaBICHUS O
CTPOEHHMH BEILECTB U JIPYIoe.

B TOo Xe BpeMs B coAepXaHUM TMpeaAMeTa s KJIacCOB XHMHKO-
Oounonornyeckoro nmpoduisi OONbINNA yACIbHBIA BeC Oy/leT MMETh OpraHuyecKas
xumus. B aTOM ciiydae mpenocTaBisieTcss  BO3MOXKHOCTh il Oosee
OOCTOATENBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOAAT, K MpHUMEpYy, TaKHe
CTPYKTYpHBIE KOMIIOHEHTHI, KakK JWIUABI, OENKHU, YIJICBOIbI, HYKJICHHOBHIC
KUCTOTHI U apyrue. [Ipu 5ToM 3HaHMS O COCTaBe M CBOWMCTBAaxX MpEACTABHUTEINEH
OCHOBHBIX KJIACCOB OPTaHWYECKUX BEIIECTB CIYyXaT OCHOBOW HJisi HM3yYCHUs
CYIITHOCTH TIPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mane ¢opmMupoBaHus OCHOB HaydHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUIECKOTO MPUMEHEHHS HAYTHBIX
3HAHWM W3y4YeHUE TMpeaMera «XUMHs» Ha YIrIyOJIEHHOM YPOBHE OCHOBAHO
Ha MEXIIPEAMETHBIX CBS3SX C Y4YCOHBIMH TPEIMETaMH, BXOJSIIUMH B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHble TpeaMeThl», «Martematuka u
nHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu u3yuenun ydeOHOTO TpenMera «XUMHs» Ha yriayOJ€HHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOTO WM CpefHero ooOiero oopazoBaHus (Ha 0a30BOM



YpOBHE), 3a7aueii MEePBOCTETICHHON 3HAYUMOCTHU SIBISIETCA (POPMUPOBAHUE OCHOB
HAyKW XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
JESATEILHOCTH YeJIOBEKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Pelienue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpeAMeTa Mperoiaraet
peanu3aluio Takux 1ee, Kak:

dbopMHpoBaHHE TIPEACTABICHHUI: O MaTepualbHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSIX U IMO3HABAEMOCTH SIBJICHUM NMPUPOJIBI, O MECTE XUMHUH B CUCTEME
€CTECTBEHHBIX HAayK M €€ BeIylled pojid B 00CCIEUECHUU YCTONYMBOTO Pa3BUTHS
YEeJIOBEYECTBA: B PEUICHUU MPOOJIEM IKOJOTHUYECKOM, SFHEPTreTUUECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUH HOBBIX MAaTEPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B OOCCIEUECHUH PAMOHAIBHOTO MPUPOAOIOIB30BAHNUSA, B
GbopMUPOBaHUK MHPOBO33PEHUS U OOILIEH KyJIbTypbl UENOBEKa, a TaKxKe
IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U TPHUPOJHOM
cpene;

OCBOGHME CHUCTEMbl 3HAHUM, JIEKalIMX B OCHOBE XHMHUYECKOU
COCTAaBJISIIOLIEH  €CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (PyHIaMEHTAIbHBIX
HNOHSTUN, 3aKOHOB U TEOPUIl XUMHUH, COBPEMEHHBIX NPEJICTaBICHUNA O CTPOCHUU
BEUIECTBA HAa  pPa3HbBIX YPOBHSAX —  AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJSIPHOM, O TE€PMOAMHAMMYECKUX M KHHETHMUECKHUX 3aKOHOMEPHOCTAX
IPOTEKAaHUsl XUMUYECKUX PEaKIHUi, O XMMHUYECKOM DPaBHOBECHUHU, pPAcCTBOpax H
JTUCTIEPCHBIX CHUCTeMaX, OO0 OOmMX Hay4HbIX TMPUHIHUIAX XHUMHYECKOTO
IPOM3BOJICTBA;

dbopmupoBaHue y 00yYaroIIMXCs OCO3HAHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKHX 3HAHUM JJIs1 OOBSCHEHUS KIFOYEBBIX
uae u mpoOJeM COBPEMEHHOW XWUMUH, JJIsi OOBACHEHUS W TMPOTHO3HPOBAHUSA
SBIICHUH, WMEIOIIUX ECTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEIICHUS
npo6JieM, CBSI3aHHBIX C XUMHUEH, IPOrHO3UPOBAHUS, aHAJIM3a U OLIEHKH C MO3ULUI
HKOJIOTHYECKON 0€30MacHOCTU TOCJIEACTBUI OBITOBOM U IMPOM3BOACTBEHHOM
NESTEIIbBHOCTH ~ 4YEJIOBEKa, CBSI3aHHOM C  XUMHYECKHM  IIPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U NEPEpabOTKON BELIECTB;

yriiyOJieHrne TpeCTaBIeHU O HayYHBIX METOAaX MO3HaHMsI, HEOOXOJUMBIX
JUIsL TIPUOOpPETEHUs YMEHUN OpPHUEHTHPOBATHCS B MUPE BELIECTB M OOBSICHEHUS
XUMHUYECKUX SIBJICHUH, MMEIOIIMX MECTO B TMPUPOAE, B MPAKTUUYECKON
JIESITEIbHOCTH U TIOBCETHEBHOM JKU3HHU.

B nnane peanu3zamuy mepBooYepeIHBIX BOCIIUTATEIBHBIX U PA3BUBAIOIINX
(GyHKUMNA LEJIOCTHOM CUCTEMBI CpEeIHEro oO0mero oOpa3oBaHHs TPU H3YUYEHHUH
npeaMera «XuMHUsS» Ha  yIIOyOJNE€HHOM  YpPOBHE OCOOYIO  aKTyaJlbHOCTb
MPUOOPETAIOT TaKUE IEIU U 3aJ1auH, KaK:

BOCTIMTaHUE YOCXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TTPUPOJIBI, YBAKCHHUSI
K MIPOLIECCY TBOPYECTBA B 00JIACTU TEOPETUYECKUX U MPUKIIATHBIX MCCIEAOBaHUIN
B XUMHUHU, (OPMHUPOBAHHUE MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO U TMO3HAHUIO, CIHOCOOHOCTEM K
CAMOKOHTPOJIIO M CaMOBOCIHMTAHHIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX
IICHHOCTEM;



pPa3BUTHE TMO3HABATEIHHBIX WHTEPECOB, WHTEIUICKTYabHBIX M TBOPUYECKHUX
criocoOHOCTEM oOydaromuxcs, GopMUPOBAHUE Y HUX CO3HATEILHOTO OTHOIIIEHUS K
caMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOPa30BaHHUIO KaK YCJIOBHUIO YCIEUTHOMN
npodheCCUOHAIBHONM M OOIIECTBEHHOU ACATEIbHOCTH, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 37I0POBBIO U IMOTPEOHOCTH B 3JI0POBOM 00pase KU3HH,

dbopMupoBaHHEe yMEHHUW W HABBIKOB Pa3yMHOTO MPHUPOJONOJIb30BaAHMUS,
pPa3BUTHE DKOJOTHMYECKOM KYJIbTYpbl, HIPHOOpPETEHHE OIbITa OOIIEeCTBEHHO-
MTOJIE3HOM DKOJIOTUYECKOM JESITETbHOCTH.

OO6miee YWCIO 4YacOB, NPETYCMOTPEHHBIX Il WM3YYCHHS XUMHH Ha
yrayOJIeHHOM YPOBHE CpefHero oOImiero oopa3oBanus, coctabiseT 204 4acoB: B
10 xmacce — 102 yaca (3 gaca B Hememwo), B 11 kmacce — 102 gaca (3 yaca B
HEJICITIO).

COILEPKXAHUE OBYUYEHUA

10 KJIIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHHU.

[IpenmMer w© 3HaYeHUWE OpPraHMYECKOM XUMHUHU, IPEACTABICHHE O
MHOT000pa3uK OPraHUYECKUX COETMHEHUIA.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIEpoAa: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSI. BasleHTHbIE BO3MOXHOCTHM aToma YIJIepoJa. XMMHUYECKas CBS3b B
OPraHMYECKUX COCIUHEHUSIX. THUIbl THOpUIU3AIMK AaTOMHBIX OpOHUTaieu
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKIEeNTOPHBINA). THUIBI TEpEeKpbIBaHUS aTOMHBIX OpOUTaNe, G- W T-CBS3U.
OpuHapHasi, BOIHas U TpoWHas cBs3b. CrocoObI pa3phiBa CBS3EH B MOJIEKYJaxX
oprannyeckux BemiecTB. [loHsTe o CcBOOOAHOM paaukane, HyKIeopuie Hu
anexkTpodue.

Teopuss crTpoeHnsa opraHudeckux coeauHeHnit  A.M. bytnepoBa wu
COBPEMEHHBIE IIPEACTABICHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHHMS
OpraHMYeCKUX COeOUHEHUH. MoJeKyasipHble W  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (GOpMyNbl pPa3IMYHBIX BHUAOB: pa3BEPHYTas, COKpaliéHHas,
ckenerHas. M3omepus. Bunabl wn30MeEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3PGHEKTH B MOJICKYJIaX OPTaHUYECKUX COCAMHEHUM (MHIYKTHUBHBIN
Y ME30MEPHBIN 3P PEeKThI).

[IpeacraBnenne o kimaccuukanuyu OpraHWYecKUx BemiecTB. [loHsTHE O©
dbynkuuonansHOM rpymme. ['omonorus. ['omonornueckue psaasl. CucreMaTudeckas
HOMeHKNaTypa opranndeckux coeauHenuit (IUPAC) u TpuBHanbHblE Ha3BaHUs
OT/IECJIbHBIX MTPEACTABUTEIICH.



OcoOeHHOCTH U KJacCU(PHUKAIUs OPraHUYECKUX peakuuil. OKUCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEPUMEHTAIbHBIC METOJIBI W3YYCHHUS BEILIECTB 51 150:¢
[pEBpAIllCHUI: O3HAKOMJIEHHE ¢  oOpa3llaMM  OpraHWYECKUX  BEIIECTB U
MaTepuajlaMi Ha WX OCHOBE, OIBITHI MO NPEBPALICHUIO OPraHMYECKUX BEIIECTB
npy HarpeBaHuu (IUIaBi€HHE, OOYIJIMBAaHWE W TOPEHUE), KOHCTPYUPOBAHHE
MOJENEN MOJIEKYJI OPraHUYECKUX BEIIECTB.

YrieBoaopoasil.

Anxkanpl. 'oMoIOrHdecKuil psijg alkaHoB, o01as popmyiia, HOMEHKIATypa
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, Sp°-
ruOpuan3aIys aTOMHBIX opOuTaineil yriepona, 6-cBs3b. DuU3MUecKHe CBOMCTBA
AJIKaHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIHMM 3aMEIICHUS, W30MEPHU3alNH,
JETUAPUPOBAHUS, LIUKIU3AlUU, MUPOIU3a, KpeKuHra, ropenus. [Ipeacranenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B npuposie. CriocoObl MOTydyeHUs: U MPUMEHEHHUE aJIKaHOB.

[Muknoankanel. O0mmas popmyiia, HOMEHKIaTypa 1 usomepusi. OcobeHHOCTH
CTPOEHUS M XUMHUYECKHX CBOMCTB MaiblX (IUKIONPOIAH, ILHUKJIOOyTaH) W
OOBIYHBIX (IIMKJIONEHTaH, MKJIOreKCaH) LUKIoaJIKaHOB. CrocoObl MOIy4YeHUs U
IPUMEHEHNE [IUKIIOAIKAHOB.

Ankensl. 'oMonoruueckuit psj ajJkeHoB, oOmias (popmMyra, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN ajJKeHOB, Sp°-
ruOpuau3anysl aTOMHBIX OpOWTalield yriepoaa, - U m-CBI3u. CTpyKTypHas u
reomerpudeckas (Iuc-tpaHc-) wuszoMepusa. Dusnyeckue CBOWCTBA aJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAUHEHUS, 3aMEIEHUs B O.-MIOJIOKEHUE
IIpU JBOMHOM CBSI3M, MOJUMepu3auuu U okucieHus. [IpaBuno MapkoBHHMKOBA.
KauecTBeHHbIE peakiuy Ha JBOHHYIO CBA3b. CIOCOOBI MOTY4YEHUS U IPUMEHEHUE
AJIKEHOB.

AJNKaJVEHBI. Knaccuduxarus aJIKaJIneHOB (compsikEHHBIE,
U30JIMPOBaHHbIE, KyMyauposannvie). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOCHHUS U
XUMHUYECKUX CBOICTB CONpSOKEHHBIX JHMeHOB, 1,2- u 1,4-npucoenunenue.
[Tonmumepusanust conpsuKEHHBIX aUeHOB. CrnocoObl MONYy4YeHHUS W MpPUMEHEHUE
aJIKaJIneHOB.

Ankunbl. ['oMosornueckuil psii alkKWHOB, oOias (opmylsia, HOMEHKIATypa
U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT AJIKHHOB, SP-
ruOpuan3anusi aTOMHbIX opOuTaneil yriaepoga. @U3NYeCKHe CBOMCTBA aJIKUHOB.
XUMHYECKME  CBOWCTBA:  pEaKUMM  NPHUCOCIUWHEHHUSA,  JUMEpU3alud U
TpUMEpPH3alMHU, OKUCIIeHHs. KHCIOTHbIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJTKUHOB.

ApoMartuueckue yrieBoaopoabl (apeHsl). ['omosiorudyeckuil psji apeHoB,
obmiast opmyIa, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MOJeKynbl Oenzona. DuU3MYECKHE CBOWCTBA apeHOB. XHWMHUUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMEeleHUs] B OEH30JIbHOM KOJIbLIE U
YIIEBOAOPOJAHOM pajuKalle, PEakUUH NPUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB




oenzona. IlpeacraBineHne 00 OpPUEHTHUPYIOIIEM JEWCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJIKWIBHBIX PpPaJUKaAIOB, KapOOKCHUIILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepusanus crupona. CriocoObl MoayyeHus u
MIPUMEHEHUE apOMATUUYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansrii ras. [lonytHeie HedTsHBIE ra3el. HedTh 1 €€ mpoucxoxaeHue.
KamenHslif yrojib U npoayKTbl ero nepepadotku. Crnocoosl rnepepaboTku HEPTH:
MEPETrOHKa, KPEKUHT (TEPMHUUECKU, KaTaTUTHUYECKHi), PUPOPMHUHT, MHUPOIH3.
[TpoaykTel nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJEKTPOHHOE CTPOEHUE TATOr€HIPOU3BOJHBIX YIVIEBOJOPOAOB. Peakuyu
3aMenIeHUs rajoreHa Ha
TUAPOKCOrPYNIY, HUTPOTPYIILY, IMAHOTPpyNy, aMuHorpynny.  [elictBue  Ha
raJIOreHIPOU3BOIHBIE BOJHOIO U CIIMPTOBOIO pacTBopa wwénoun. Bzaumoneiicreue
JIUTAJIOT€HAJIKAHOB C MarHvueM M LUHKOM. [IoHSATHE O MeTamIoopraHu4ecKux
coequHEeHMsIX. Vcnonp30BaHuE TallOr€HIIPOM3BOJHBIX YIJIEBOJOPOJIOB B OBITY,
TEXHUKE U ITPU CUHTE3€ OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAILHbIE METOJIbI W3YYCHHS BEILIECTB 51 150.4
IPEBpPAlICHUN: U3yUeHUE PU3NUECKUX CBOMCTB YIJIEBOJOPOJIOB (PaCTBOPUMOCTD),
KaueCTBEHHBIX PEAKLMN YIIeBOJOPOAOB Pa3IMYHBIX KJIAcCOB (0OeclBeunMBaHUE
OpOMHOI WJIM MOJHOM BOJBI, pacTBOpa MEpPMAaHraHaTa Kajlvs, B3aUMOJIECUCTBHE
aleTUJIEHa C aMMHA4YHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapy>KeHHE yriepoja U BOJAOPOJa B OPraHMYECKHX BELIECTBAX, IMOJIyYECHHE
TWIEHA W U3YYEHHE €ro CBOWCTB, O3HAKOMJIeHHME C Kojulekuusmu «Hedtb» mu
«Yronby, ¢ 00pa3lamMu miacTMacc, Kay4yKoB M pe3UHbI, MOJEIHUPOBAHUE MOJIEKYII
YTJIEBOJIOPOIOB U TAJIOTEHIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciaopoacoaepxkamme opranudeckue CoOeJMHCHUS.

[IpenenbHble ogHOAaTOMHBIE crnUPThl. CTpoeHHe MoJieKyl (Ha mpuMmepe
METaHOJIa W J3TaHojda). ['oMonormdeckuit psia, oOmas ¢opMmyna, H30Mepus,
HOMEHKJIaTypa u kiaccuukamus. Dusmdyeckue CBOWCTBA  MPEIETbHBIX
OJTHOATOMHBIX CHHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAKIMM 3aMEIICHUs], JAETUAPATALNH, OKHCICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMHM M  HEOPraHWYECKHMMHM  KHCIIOTaMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3sM uenoBeka. CrnocoObl MOJy4YEeHUsS M TNPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3pupsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH (U3NYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroaroMHble CHUPTHI — STUICHTIUKOIb U TinlepuH. Dusmveckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUHU 3aMEIICHMS, B3AUMOJECHCTBHE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHUCIIOTaMH, KAayeCTBEHHAsh pEaKIUs HAa MHOTOATOMHbIC
criuptel. [IpencraBienue 0 MEXaHU3Me peakuui HYKJI€O(PMIBHOTO
3amenieHus. [leiictBue Ha opraHuzM uyenoBeka. CrocoObl MOJMyYeHUS U
IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.




@®enon. CrtpoeHHE MOJEKYJbl, B3aMMHOE BIHMSHHE THUAPOKCOTPYIIBI H
OeH3oabpHOrO siapa. dusmueckue cpoicTBa QeHosa. OCOOEHHOCTH XMMHUYECKHUX
cBoiicTB (eHona. KauecTBeHHbIe peakuuu Ha ¢eHoa. ToKcHMYHOCTh (eHoa.
Crioco0b! osryueHus: U npuMeHeHue genona. @eHonpopManbaeTruaHas CMOJIA.

KapOoHuiabHbBIE COEOUHEHMS] — QIbJErHJbl U KETOHbl. JIEKTPOHHOE
CTpOeHHE KapOOHWIBbHOM rpynmnbl. ['oMosiornyeckue psiabl aabJAerui0B U KETOHOB,
obmast popmyna, nzoMepus 1 HoMeHknarypa. dusndeckue cBONCTBA aJIbJETH]IOB
U KETOHOB. XHUMHYECKHE CBOMCTBA albJETHJIOB W KETOHOB: pEaKluu
npucoeannenns. OKUCIEHNE allbJIETU/I0B, KaYECTBEHHBIC PEaKIIMU Ha ajibJACTUIbI.
Crioco06blI TosTyueHus: ¥ MPUMEHEHHUE albACTHAOB U KETOHOB.

OOHOOCHOBHBIE  TIpeleNbHbIE  KapOOHOBbIE  KHCIOTBHL. ~(OcoOeHHOCTH
CTPOEHUSI MOJIEKYJ KAapOOHOBBIX KHUCIOT. M3oMepuss W  HOMEHKJIATypa.
dusuveckrue CBOWCTBA OJAHOOCHOBHBIX IMPEAETbHBIX KapOOHOBBIX KHCIOT.
BoaopoaHbie CcBA3M MEXIy MOJIEKyJaMu KapOOHOBBIX KHUCJIOT. XHUMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEaKIMs 3TepUPUKALNU, PEAKIUH C yYaCTHEM
YII€BOJOPOAHOrO paaukana. OCOOEHHOCTH CBOMCTB MYPaBbUHOM KHCIIOTHIL.

[lonatTne O TNPOWM3BOAHBIX KapOOHOBBIX KHCJIOT — CIOXHBIX 3dupax.
MHoroo6pasue KapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOMCTB HEMNpEeeIbHBIX U
apOMaTHYECKUX KapOOHOBBIX KHUCJIOT, JTUKapOOHOBBIX KHUCJIOT,

TUAPOKCUKApOOHOBBIX KHUCIOT. I[lpencraButrenu BbICHIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAsl, ITAJIBMUTUHOBAS, OJEUHOBAS, IUHONEBAA, JUHOJEHOB8as KACIOTBHI.
CriocoObl OJTy4YeHHsI U IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxsble 3¢dupsl. ['omonornueckuil psin, ooOmas Gopmyna, U30MEPHUS U
HOMEHKJIaTypa. PU3NYECKHE W XMMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW U
HIETIOYHOM Cpee.

XKupsl. Ctpoenue, puznueckue 1 XMMHUYECKUE CBOMCTBA )KUPOB: TUAPOIU3 B
KHUCIION U 11iesiouHoi cpene. OCOOEHHOCTH CBOMCTB >KUPOB, COACPIKAIIUX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIICE JCHCTBHE.

OO6mras xapaktepuctuka yrieBonoB. Kmaccudukamnus yrieBomoB (MOHO-,
Iv- u MOJINCAXAPUIbI ). MoHocaxapuabl: TJIFOKO34,
bpykTo3a, rajakrosa, pudbo3a, 1e30KCuprudo3a. ®uznyeckue  CBOMCTBA |
HaxoXJAeHHue B npupojae. PoTocuHTe3. XUMHUYECKHUE CBOKWCTBA TIIFOKO3bI: PEAKIINU
C y4acTHEM CIHUPTOBBIX U QIbJCTUIHOW TPYIM, COUPTOBOE U MOJOYHOKHUCIIOE
Opoxxenue. IIpuMeHeHHE TIIIOKO3bl, €€ 3HAUY€HHE B JKU3HEAESITEIbHOCTU
opranusMa. Jlucaxapuasl: caxaposa, MaJbTO3a M JakTo3a. BoccTtanaBnuBaromue u
HEBOCCTaHaBIMBaromuye aucaxapuasl. ['maponus nucaxapuaoB. Haxoxnenue B
npupone M npuMeHeHue. [lonmmcaxapuapl: KpaxMall, TJIMKOTE€H M LEJUI0JI03a.
CrpoeHrne MakpOMOJIEKYJl Kpaxmaya, I[JIMKOreHa W Ueuntono3bl. dusnyeckue
CBOMCTBA Kpaxmaja M LEJUIK0JI03bl. XMMUYECKAE CBOMCTBA KpaxMmalia: TUIPOJIU3,
KAueCTBEHHAsI peakiusi ¢ UOJ0M. XMMHUYECKUE CBOMCTBA LEJUTIOJIO03bI: THIPOJIN3,
noyryaeHue 3upoB 1esToa03bl. [loHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIETK).

OKCIEPUMEHTAIbHBIC METO/IbI W3YYCHHUS BEIIIECTB u ux
[PEBPAIEHUI: pACTBOPUMOCTh PA3JIUYHBIX CIHHPTOB B BOJI€, B3aWMOJICHCTBUE




ATaHOJIa C HATPUEM, OKHMCIICHHE HTHJIOBOI'O CIUPTAa B albJETU] HAa PACKAIEHHOU
MEJTHOM MPOBOJIOKE, OKUCIEHNE STUIIOBOTO CIIUPTA AUXPOMATOM Kaaus (BO3MOKHO
UCIIOJIb30BAaHUE BUEOMATEPUATIOB), KAaU€CTBEHHBIC PEaKUUU Ha albAeTUIbl (C
ruapokcuom quammuHcepedpa(l) u ruapokcuaom menu(Il)), peakuus rioumnepuHa
c ruapokcunom menu(Il), xummuueckue cBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tuapokcuaom meau(Il), B3aumopeiicTBue
KpaxMaJjia ¢ MOJIOM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1ady 1o TeMaMm «CIupThl U
denonsn», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaep:kaniue OpraHnyecKue coeAuHeHus.

AMUHBI — OpraHu4ecKre Mpon3BoHbIe amMmmuaka. Kiaccudukamms aMuHOB:
amnpaTHIECKUe ¥ apOMATHYECKHE; TEPBUYHBIC, BTOPUYHBIC ¥ TPETHUYHBIC.
Crpoenue Mmoiekyn, obmas (Gopmyna, U30MEpHsi, HOMEHKIATypa U (PU3NYECKHUE
CBOICTBa. XMMHYECKOE CBOWCTBA al(PaTUIECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJCHCTBHE NMEPBUYHBIX AMHHOB C Aa30THUCTOM KHUCJIOTOW.
Conu anKuiIaMMOHHS.

AHWINH — MNOpPEACTaBUTEIb aMHUHOB apomartuyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsHUE TPYNI aTOMOB B MOJieKyJie aHuIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOWMCTB aHuiMHA. KayecTBeHHbIEe peakiuu Ha aHuiuH. CrocoOsbl
MOJIYYCHUS] M TpUMEHEeHHe anudarnueckux aMuHOB. [lomydeHue aHwIMHA U3
HUTPOOEH30a.

AmuHokucnotel. Homenknatypa u nzomepusi. OTAenbHbIE NPEACTABUTEIN
0-aMUHOKHUCJIOT:  TJIMLIMH, ajaHuH. @U3nyeckue CBOWCTBA  aMHHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUW, peaklMs MOJHUKOHJICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HayeHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak mpupoansie nonaumepsl. [lepBuyHas, BTOpUYHAS W TpETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJKOB: THUAPOJH3, JEHATypaIus,
KaueCTBEHHbBIC PEAKIIMU HA OCJIKH.

OKCIIEpUMEHTAIbHBIC METOIbI V3YYCHHUS BEILIECTB u 150.4
[PEBPAIICHUNA: pACTBOPEHHE OCJIKOB B BOJE, JEHATypalus OCIKOB IpHU
HarpeBaHUM, [IBETHBIC PEAKIIMK HA OCJIKU, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 110
TeMaM «A3oTcoJepkKalue OpraHuvecKue coeAuHeHus» u «Pacro3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouiekyJIsIpHbIE COeIMHEHUS.

OCHOBHBIC MOHSTUS XUMHUHM BHICOKOMOJIEKYJISIPHBIX COCIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AINH, CPEIHSS MOJEKYISIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALs U MOJTUKOHEH AL

[Tonmumepubie wmatepuansl. [lmacTtmaccel  (IOJMATUIEH, MOJMIPOIUIICH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, TMOJUMETHIMETaKpWIAT, TMOJUKApOOHATHI,
noJimdTUICHTEpeTanar). Y Triu3aius 1 nepepadoTka miacTuKa.

DacTOMEpHI: HAaTypaJIbHBIM ~ Kay4dyK,  CHUHTETHYECKHE  KaydyKHu
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CUITMKOHBI. Pe3nHa.

Bosiokna: HaTypasibHbI€ (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).




[Tommmepst CIEIUATHLHOTO HA3HAYCHUS (TedutoH, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPHI, OMopa3naraeMple MOJTUMEPHI).

OKCIeprUMEeHTAIbHbIE METOJIbI U3YYCHUS BEIIECTB u ux
[pPEBpAIlCHUI: O3HAKOMJIEHHE C oOpas3llaMu TPUPOAHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IUIACTMAcC, Kay4yKOB, pEIIeHHE SKCIEPUMEHTAIbHBIX 3a/lad MO TeMe
«Pacrnio3HaBaHue MIaCTMACC U BOJIOKOHY.

PacuérHble 3a1a4u.

Haxoxnenne wmonekyasipHOM (OPMYJIbI OPTraHUYECKOTO COSTUHEHUS TI0
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXONSAIIMX B €ro COCTaB, HaXOXKICHUE
MOJICKYJIIPHON  (DOPMYJIBI  OPTraHUYECKOTO COCAWHEHUs To0 Macce (00béMy)
IPOAYKTOB CrOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00BbEMY) MPOAYKTOB
peaKkuu W/WIM HWCXOMHBIX BEIIECTB, YCTAHOBJCHUE CTPYKTYpHOH (POpPMYIIbI
OpPraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
MOJIYYCHUSI, ONpPENeNICHUE JIOJM BBIXOJIa MPOJYKTa PEaKIUH OT TEOPETHUECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBA3CH MPHU U3YYEHHH OPraHUYEeCKOW XUMHU
B 10 kiacce ocCylecTBIsE€TCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATHH, TaKk M TOHSATUH, NPUHATHIX B OTAEIBHBIX TMpeIMeTax
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIE TIOHSTHS: SBJIICHHE, HAy4YHBIA (akKT,
TUMOTEe3a, TEOpHUs, 3aKOH, aHalu3, CHUHTe3, Kiaccuukanus, HaOII0ICHHE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJIEb, MOICTUPOBAHUE.

®dwuzuka: wmartepusi, arToMm, DOIEKTPOH, MPOTOH, HEUTPOH, MOJEKya,
HSHEPreTUYECKUN ypPOBEHb, BEILIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3WYCCKHE BEIMYWHBI, CIUHUIBI W3MEPCHHUS, CKOPOCTh, DHEPTHs,
Macca.

buonorus: kierka, opraHu3M, OKOCHCTeMa, Ouocdepa, MeTaboIHM3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPOQPHBIA TUIl MUTAHUS, OPOKEHUE,
dboTocuHTE3, HbIXaHWE, OENTKHU, YTIAEBOIbI, >KUPHI, HYKJICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hsie HCKOMaeMble, TOTUIUBO.

TexHonorus: mNHIEBbIE MPOAYKTHl, OCHOBBI PAIMOHATIHLHOTO MUTAHUSA,
MOIOIITUE CPEICTBA, MaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMMH.

AtoM. CocTaB aTOMHBIX sjiep. XuMuueckui snemeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUYECKUE YPOBHH M
o ypoBHU. AToMHbIe opOuTanu. Kiaccudukaims XMMHYECKUX 3JIEMEHTOB (S-, P-,



d-, f-a;meMeHTH). Pacnipenencaue AJICKTPOHOB 1§(0) ATOMHBIM
opOuTaNsIM. DNEKTPOHHbIE  KOH(MUTypallud  aTOMOB  JJIEMEHTOB  IE€PBOIO—
4eTBEPTOrO0 MEPUOJOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUM, JIEKTPOHHBIE
KOH(UTypanuu HOHOB. DIEKTPOOTPHUIATEIILHOCTb.

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucteMa XUMUYECKHX AJIIEMEHTOB
J.N. Menneneea. CBsA3b NeproaMYECKOro 3akoHa U Ileprmoandeckoil CUCTEMbI
XUMUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
NPOCTBIX M CJHOXHBIX BEIIECTB IO TrpynnaMm ¢ Iepuoaam. 3HAUYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMH4deckass CBA3b. BHUAbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, HWOHHAS,
MeTainyeckasi. MexaHu3Mbl O00pa30oBaHMsI KOBAJECHTHOM CBSI3U: OOMEHHBIN
U JOHOPHO-aKIENTOPHBIA. DHEPrus U JIuHa CBs3U. [losipHOCTD, HAIPABIEHHOCTh
M HAaChIAEMOCTh KOBaJE€HTHOW CBs3u. KpaTHble cBs3u. BonmoponaHas CBA3b.
MexMoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MIPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBienne O KOMIUIEKCHBIX coeAuHeHusX. CoCTaB KOMILIEKCHOTO
MOHA: KOMILUIEKCOOOpa3oBaTelib, JIMTAH/bl. 3HAYEHUE KOMIUIEKCHBIX COCTUHEHUH.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa MOJEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO  CTpOCHMsS. TuIibl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHeix cuctemax. ctunnble pacTtBopsl. [IpeacraBienue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUU PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAST KOHIIEHTpanus. HaceleHusie u
HEHACBIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanus 1 HoMeHKIIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATbHBIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanys XuMU4eCKUX peakifii B HEOPTaHUYECKOW U OPTaHHYeCKOU
XUMHH. 3aKOH COXPAHEHUS MAcChl BELIECTB; 3aKOH COXPAHEHUS U MpPEBpallCHUs
OHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3(HEKThl XUMUYECKUX PEAKITUH.
TepMoxuMuyeCcKue ypaBHEHUS.

CKopoCTh XUMUUYECKOU peakiuu, €€ 3aBUCUMOCTh OT Pa3JIMUHbIX (PAKTOPOB.
['oMoreHHbIE ¥ TE€TEPOTEeHHBIE peakuu. Katanus u kaTanu3aTropsl.

O6paTtumeble 151 HEeoOpaTUMBbIE peaKunu. XUMHUYECKOE
paBHOBecue. KOHCTaHTa XMMHYECKOro paBHOBeCHA. DaKTOpbI, BIUSIOIIME HA
MOJIO)KEHUE XMMUUYECKOTO PaBHOBECHUS: TEMIIEpaTypa, IaBJICHUE U KOHUECHTPAIUU
BEUIECTB, yyacTBYIOIMX B peakiuu. [Tpunnun Jle [Hlarense.

Onextposutuueckas auccormarnus. CuibHbIE W CIA0bIE DJICKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPAacTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
uienounas. Bonoponusiii mokazarens (pH) pactBopa. ['maponus coneil. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE ~ peakuuu. (CTeneHb  OKUCIIEHUS.
Oxkucnaurenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHHSI M BOCCTAHOBJICHMUS.



BaxxHeiimme OKHCIUTETW W BOCCTAHOBUTEIW. METOJ AJIEKTPOHHOTO OajaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIEPUMEHTAIbHBIC METOJIBI W3YYCHHUS BEILIECTB 51 150:¢
IIPEBPAIICHU: Pa3JI0KEHUE MEPOKCHIa BOJIOPOJAa B MPUCYTCTBUU KaTaau3aTopa,
MOJICNIA KPUCTAUTMYECKUX PEHIETOK, MPOBEJCHHE pEaKIUidi HOHHOTO OOMEHa,
ONpENIEIICHUE CPEbl PACTBOPOB C IMOMOIIBIO WHIUKATOPOB, U3YUYCHUE BIUSHUS
pa3MyHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKONM peakluMd U TMOJOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckass xumusi.

[Tomoxenne HemetauioB B llepuoanyeckor CHUCTEME XHMUYECKUX
anemenToB J[.U. MenneneeBa 1 0COOEHHOCTH CTPOCHUS MX aTOMOB. Du3nyecKue
CBOMCTBAa HEMETAJUIOB. AJJIOTPONUS HEMETAJUIOB (HA MPUMEpE KHUCIOPOJa, CEPBI,

dbocdopa u yriaeponaa).
Bonopon. Ilomydenne, Guandeckue U XUMHUYECKHUE CBOWCTBA: PEAKIMU C
MeTaJlJIaMH U HEMETAIIAMH, BOCCTaHOBHUTEIIbHBIC CBOWCTBA.

I'mapunasl. TonMBHBIE 3JIEMEHTHI.

[anorensl. Haxoxxaenue B mpupojie, CocoObl MOdydeHus, QpU3nyeckue u
XUMHMYECKUE CBOMCTBA. ['asoreHoBomopoabl. BaxHenye KUCIopoacoaepKalnue
COEJIMHEHHUS TayoreHoB. JlabopaTopHble U TPOMBIIUICHHBIE CIIOCOOBI TOTYyYECHHUS
rajioreHoB. [[puMeHeHne rajloreHoB U UX COEAUHEHUMN.

Kucnopon, o30H. JlabopatopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYECHUS
Kkuciopoaa. Ou3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoaa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. HaxoxneHwe B Tpupojie, CHOCOObI MOJMy4eHUs, (PuU3NUECKHue U
xumuueckue cBoiictBa. CepoBomopona, cyiabpuasl. Oxcun cepsi(IV), oxcun
ceprl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIIOTHI. [[prMeHeHne cepol U €€ COeTUHEHNN.

Azor. Haxoxknenuwe B mpupoje, CIocoObl MOJNy4eHHs, (UHYECKUE U
XUMHUUYECKUE CBOMCTBA. AMMMAK, HUTpUIbl. OKcuabl a3ota. A30TUCTast U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMmenenune azorta
U €r0 COCTMHECHHM. A30THBIC yI00pEHHUS.

®ocdop. Haxoxnenue B mpupojne, CrnocoObl MONy4eHHs, (PU3HUUYECKUE U
xumudeckue cBoictBa. Dochuasl u dochun. Oxcuasl dochopa, dochopnas
kuciota u e€ conu. Ilpumenenue ¢ocdopa u ero coeauHeHuit. PocpopHbie
yaoOpeHus.

Yraepon, HaxoxaeHue B npupoAe. AJUIOTPONHbIE MOAUDUKAIIUU.
dusznyeckue M XUMHUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB, O0OpPA30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yronapHas kuciora u eé
COJIU. AKTUBHUPOBAHHBIM Yroiib, afcopOuus. Oynepensl, rpapeH, yriaepoJHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPAa30BAaHHBIX YIJIEPOIOM, U €T0
COCIMHEHUM.

Kpemnunii. Haxoxaenue B mpupoje, crocoObl MoydeHus, GU3HNUECKUEe U
xuMuueckue cpoiictBa. Oxcun kpeMHusi(IV), kpeMHHEBas KUCIOTAa, CUIIUKATHI.
[IpumeHeHue KpeMHUS U ero coeaquHeHuil. CTeKs0, ero nojJy4eHue, BUIbl CTEeKIa.



[Tomoxenune meramnoB B [lepuoauueckon cuctemMe XUMUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OO1iue
dbu3nyeckre CBOMCTBA MeTauioB. [IpHMeHEHHE METauioB B OBITY M TEXHHUKE.
CriaBel METaJIJIOB.

DJIeKTPOXUMHYECKUM PAJl  HaNpspkeHWd MeTamioB.  OO0mme  crocoObl

HOJTyYCHHUS METAaJUIOB: TUPOMETAILTYPIHS, MUPOMETAILTYPTus,
anextpomeTaiutyprusi. Ilonstue o koppo3uu MeTayuioB. CrmocoObl 3alIUTHI OT
KOPPO3UH.

Obmas xapakrepuctuka MetamioB [A-rpynmnsl [lepuognueckoit cucTeMbl
XUMUYECKUX OJJIeMEHTOB. Hatpmii w kanuwii: monydeHue, (QU3MYECKUE U
XAMHUYECKUE CBOMCTBA, IPUMEHEHHNE MPOCTHIX BENIECTB U UX COCAUHECHUM.

Obmas xapakrepuctuka metayioB [IA-rpynmer [lepuoanueckoit cuctembl
XUMUYECKAX DJJEMEHTOB. Marawii W KaJbIHiA: TOJy4eHHE, (U3HYECKUE |
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IMPOCTBIX BEIIECTB U HUX COCIAUHEHUM.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHMI:  monydeHue, (U3MYECKHE M XHMHUYECKHE  CBOWCTBA,
MPUMEHEHUE MPOCTOrO BEIIECTBA U €ro coeluHeHui. AmOTepHbIE CBOMCTBA
OKCHJA U TUAPOKCHUIA AITFOMUHUS, TUAPOKCOKOMIUIEKCHI AJIFOMUHUSL.

OO0miast xapakTepuCTHKa MeTaioB 1oOouHbiX mnoarpynm (b-rpymm)
[Ieproanueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

DU3NYECKUE U XUMHUYECKHE CBOMCTBA XpOMa U €ro coequHeHur. OKCUIbl U
rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AUXpOMATHI, UX
OKHCJIUTEbHBIE CBOMCTBA. [lomyueHne u mpuMeHEHne XpoMma.

Ou3MUEeCKNe W XHMHUYECKHE CBOMCTBA MapraHiia M €ro COCIUHEHHM.
Baxwnelimme coenunenuss wapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBONCTBA.

dusznyeckre U XMMHUYECKHE CBOMCTBA JKeje3a U ero coeanHeHunii. OKCubl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [Tonyyenue u npuMeHeHue xenesa
Y €r0 CILUIaBOB.

DOU3NYECKHE U XUMUYECKUE CBOMCTBA MeAU U €€ coeaquHeHuil. [loyuenue u
IIPUMEHECHHUE MEJIU U €€ COCIUHECHUMU.

[{uuk: momyuyeHue, QuU3MYECKHe W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUAPOKCHUAA LIUHKA, THAPOKCOKOMIUIEKCH IMHKA. [IpuMenenue
[IAHKAa U €r0 COeANHEHUH.

OKCNEPUMEHTATbHbIC METO/IbI M3YYCHUS BEILIECTB u ux
IpeBpallleHui: U3ydeHrne oOpa3loB HEMETAIOB, ropeHue cepwl, docdopa,
JKejie3a, MarHus B KHUCIOPOAE, WM3YYEHHUE KOJUIEKIMH «MeTtamnsl 1M CruiaBbDy,
B3aMMO/ICHCTBHUE IIEIOUYHBIX U IIEJI0YHO3EMETbHBIX METAIOB C BOJOM (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEpPHATIOB), B3aWMOJICHCTBUE IIMHKA U JKele3a ¢
pacTBOpaMH KHUCIIOT M IIEJI0YEM, KAUYECTBCHHBIE PEAKIIMM HA HEOPraHUYECKHE
AHUOHBI, KATHOH BOJIOPOJA U KAaTHOHBI METAJUIOB, B3aWUMOJICHUCTBUE TUIPOKCUIOB
QTIOMUHHMS W UHMHKA C PpAacTBOpaMM KHCJIOT H  IIECJIOYEH, pEelICHUE
AKCHEPUMEHTANbHBIX 337a4 no TeMam «['anorenb», «Cepa U €€ coeAUHEHUSD,
«A30T u Qocdop u ux coeUHEHU», «MeTaIbl TIaBHBIX MOATPYIID», «MeTauisl
O0OOYHBIX MOATPYIID».




XuMHS ¥ )KU3Hb.

Ponp xumum B oOecreyeHUM YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA.
[ToHATHE O HAYYHBIX METOAAX MO3HAHMS U METOJNOJIOTUU HAYYHOTO UCCIIEIOBAHMUS.
HayuHble IpuHIKNBI OpraHu3alui XUMHYECKOTO NPOU3BOACTBA. [IpOoMBIIITIEHHBIE
CIIOCOOBI MOMYYEHUSI BAKHEUIIUX BEIIECTB (HA MpUMEpE MPOU3BOJICTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOJIYYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH Cpellbl U €ro MOCIEACTBHUS.
Ponp xuMun B 00eciedeHIH SHEPTETHUECKONW 0€30MTaCHOCTH.

XuMHsi W 3I0pOBbe uenoBeka. JlekapctBeHHble cpencTtBa. Ilpasuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

XuMUs OUIIM: OCHOBHBIC KOMIIOHEHTHI, MUIIEBbIC 100aBKU. Ponb xumuu B
o0ecrieueHnH UIEeBO 0€30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beiToBas xumus. [lpasuna
0e30MacHOr0 MCIHOJIb30BaHUSl TpenaparoB OBITOBOM XHWMHUU B TIOBCEAHEBHOM
KU3HU.

XUMHSI B CTPOUTEIILCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XuMHUSI B CEJIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEpaAJIbHbIE YI0OpEHUS.

CoBpeMeHHbIE  KOHCTPYKI[MOHHBIE  MaTepualibl,  KpacKu,  CTEKIIO,
Kepamuka. Marepuainsl Uil 3JIeKTpoHUKHA. HaHOTEXHOIOTHH.

Pacuérnble 3a1a4m.

Pacuétel: Macchl BemecTBa Wik 00bEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OAHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA
peakiuu,
€CJIM OJTHO U3 BEIIECTB JIaHO B BHUJIE PACTBOPA C ONPEAECIEHHOW MAacCOBOM JI0JEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIU M MOJISIPHOM KOHUEHTPALUHU BEIIECTBA
B pacTBOpE, J0JIM BbIXOAA NPOIYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

MeXnpeaMeTHbIE CBS3H.

Peanuzammss  MeXnpenIMETHBIX  CBSI3€M MpU  M3yUYCHUH OOmIeH W
HEOpPraHu4ecKkorM xuMuM B 11 Kilacce oCylIecTBIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK U TOHITHH, MPUHATHIX B OTJCIHHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SBJIICHHE, HAy4YHBIA (akKT,
TUNOTE3a, TEOpUs, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKaIUs, MEPUOJUYHOCTD,
HaOJII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT, MO/JIETh, MOACIUPOBAHHE.

®dusuka: marepus, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJJEKTPOH, TMPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIUOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECCKUN YPOBEHbD,
BEII[ECTBO, TEJNO, O0OBEM, arperaTHOe COCTOSHHUE BEIIECTBAa, HJICATBHBIN Ta3,
bu3nYecKue BeJIMYUHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, DHEPTHSs, Macca.

buonorus: kimerka, opraausm, sKocuctema, onocdepa, Meraboam3M, MaKpo-
¥ MUKPODJIEMEHTHI, O€JIKH, JKUPHI, YTIAEBOIbI, HYKICHHOBBIC KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SHEPTUU B SIKOCUCTEMAX.




['eorpadus: MuHepanbl, TOPHBIE TOPOIbI, TIOJIE3HBIE NCKOMTAeMbIe, TOTUIHRO,
peCypCHL.

TexHonorus: XuMuYecKas IPOMBIIUIEHHOCTb, METAJUIYPIHsl, CTPOUTEIILHBIE
MaTepHualbl, CEIbCKOXO3IMCTBEHHOE ITPOU3BOACTBO, MUIIEBAS POMBIIUIEHHOCTD,
dbapmaneBTUUECKast [IPOMBIIIJICHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX
[PEerapaToB, IPOU3BOACTBO KOHCTPYKLUHMOHHBIX MaTEpUaliOB, dAJIECKTPOHHAs
IIPOMBILIJIEHHOCTh, HAHOTEXHOJIOT U U.

[VNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBLI 11O
XM HA  VIUJIVBJIEHHOM  VYPOBHE CPEJAHEI'O  OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B coOTBeTCTBUM C CHCTEMHO-AESTEIBHOCTHBIM MOJIXOJOM B CTPYKTypeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o0miero 00pa3oBaHMs BBIAEIECHBI CIEAYIOIIME COCTAaBIISIIOIINME: OCO3HAHHE
OOy4arolUMHUCST POCCUICKON TpakJaHCKOH UAEHTUYHOCTH; TOTOBHOCTb K
CaMOpPa3BUTHIO, CAMOCTOATEIFHOCTH U CAMOOTIPECIICHUIO; HATMINE MOTHBAIHH K
OOy4EeHHIO; TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMH M HOpPMaMH TIOBEJCHUS; HAIMYHUE
MIPABOCO3HAHUS, SKOJIOTUIECKON KYIBTYPBI; CIIOCOOHOCTH CTaBUTH II€JIA U CTPOUTH
KU3HEHHBIC TITaHBI.

JIMYHOCTHBIE pe3ylbTaThl OCBOCHUS TpeaMeTa «XUMHUS» OTPaXKaoT
C()OPMUPOBAHHOCTh ONBITA [O3HABATEILHOM W TMPAKTHUYECKON J1E€ATEIbHOCTH
oOyuaroluxcs B IpoLecce peaan3anuy 00pa3oBaTeIbHON AESITENbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeAaMeTa «XUMHUS» OTpaxaroT
C()OPMUPOBAHHOCTh OIBITA IO3HABATEIBHOM M MPAKTUUECKON NEATEIbHOCTU
oOyyaroluxcs B MPOIecce pean3alliid 00pa3oBaTeNbHOM AESITEIbHOCTH, B TOM
YHCIie B YaCTH:

1) rpaIaHCKOT0 BOCIIMTAHUSI:

OCO3HaHUSI  OOYYAlOIMIMMHCS  CBOMX  KOHCTUTYLMOHHBIX TIpaB M|
00513aHHOCTEH, yBOXKEHUS K 3aKOHY U TIPABOTIOPSIKY;

MPEJCTaBICHUS] O COLMAJIBHBIX HOpMax M TMpaBHIIAX MEXKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOW HEATEIHHOCTH TPH CO3IaHUHU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U TIO3HABATENHHBIX 3aJad, BBIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh W MPUHUMAThb MOTHBBI, HaMEpPEHUs, JIOTHKY H
apryMEHTHI IPYTUX IPU aHAIHU3€ Pa3IMYHbIX BUJIOB YUYEOHOH 1€ATEIbHOCTH;

2) MATPHOTHYECKOT0 BOCIIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAy4YHOMY HAaCJEAUIO
OTE€YECTBEHHON XMMUH;



YBa)XEHHsI K TPOIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
NPWIOKEHUST XUMHUH, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

MHTEpeca M II03HABATENIbHBIX MOTHBOB B TIOJYYEHMH U MOCJEIYIOLIEM
aHanu3e WH(OpMaIMU O MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MTOBECHUS;

CIIOCOOHOCTH  OLICHMBAaTh CUTyalldd, CBA3AHHBIE C XUMUYECKUMU
SABJICHUSIMU, U TPUHUMATh OCO3HAHHBIEC PELICHUS, OPUCHTUPYACh Ha MOPAJILHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE U IMOCTYNKU CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIIEIICTBUI
MOCTYNKOB;

4) opMHupoOBaHHUSI KYJIbTYPHI 310POBbSI:

NOHMMaHUsl LIEHHOCTEH 3J0pOoBOTO U 0Oe3omacHOro obpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PHU3HUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

cOONIO/IeHNs TMpaBWil OE30MacHOTO OOpallleHusi C BelIecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl I[IEHHOCTH TMPaBWI HWHAUBUIYAJIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMUSI TIOCJIEACTBUNA U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTH€ B PEIICHUHM MPAKTUYECKUX 3a]ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTepeca K MPaKTUYECKOMY M3YUYEHUIO Mpodeccuil pa3inyHoro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOW IeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJbHOH TPaeKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur U peaau3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:

HKOJIOTMYECKU 1I€JIECO00OPAa3HOTO OTHOIICHUS K MPHUPOJAE KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIO0ATHHOTO XapakTepa JKOJOTHYECKUX MPOOJieM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLIMAIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH WCIOJIB30BAHUS JOCTIDKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATUS JEUCTBHUM, MPUHOCAIINX BPEHN OKPYKAKOIIEH
NPUPOAHON cpefie, YMEHUsI MPOTHO3UPOBATH HEOJArONPUSITHBIE KOJIOTMYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U NMPEAOTBpALIATh UX;

HaJu4yusi  Pa3BUTOrO  JKOJOTMYECKOTO  MBIIUJIEHUS, AKOJOTHYECKOMN
KYJbTYpbl, OIbITA JAESATEIBHOCTU SKOJOTHMYECKON HAIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MpPaKTUKE, CIOCOOHOCTH U yMEHHUS AaKTUBHO TMPOTUBOCTOSTH HJICOJIOTHH
xemohoouu;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHUS
HAyKW U 0OIIECTBEHHON TPAKTHKH,

MOHUMAaHUS CHeMU(UKH XWMHUHM KaK HAyKH, OCO3HaHUA €€ poim B
GbOopMHpPOBaHUN PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IICJIOCTHOTO
MpeCTaBlIeHus] 00 OKpPYXKArOIIEM MUpE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHWU TPOoOJIeM COXpaHEHUs
MPUPOITHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM JUISI  COBPEMEHHOM
UMBWIN3ALNK: B €€ TyMaHUCTHUYECKON HAIMpPaBICHHOCTH W BaXHOM pOJIM B
CO3JaHMM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpbl, B PELIEHUU TJIOOATBHBIX
npo0eM YCTOMUYMBOIO PA3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETHUECKOM,
MUIIEBOM U SKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUU MEAUIMHBI, 00€CTICUCHUU
YCJIOBUHM YCHENIHOTO TPYJia U SKOJOTUYECKU KOMGMOPTHOM JKU3HU KaXKJA0ro 4dJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHHMAaHUS CYIIHOCTH METO0B
MO3HAHUS, UCIOJb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTydyaeMble 3HAHUSA JJIsl aHAu3a U OOBSICHEHUS SIBJICHUM OKPYXKAOIIEro MUpa u
MIPOUCXOMSIINUX B HEM N3MEHEHHM, YMEHUS JIeNlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIUXCS JaHHBIX C I1EJbI0  TMOJTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO WCIIOJIb30BaTh XUMUYECKUE 3HAHUA IS
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIEA0BATEIbCKON IESITENbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAHUW 1O XHUMHHU B
COOTBETCTBHHM C KM3HCHHBIMHU TOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJia B pa3IudHbIX chepax nmpodeccuoHaaIbHOM
JEATEeIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHSI IPOTPAMMEI 110 XHMHH Ha YPOBHE
CpelHero o01Iero oopa3oBaHus BKIIOYAIOT:



3HaYuMble 78 (QOPMHPOBAHUS  MHUPOBO33PEHHS  OOyYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) O0IlIEHayYHbIe MOHATHUS, OTPaXKaloIInue
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIus, SBJICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Ucclie0OBaHNe, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yYHUBEpCaJbHbIe y4eOHbIE JCHCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATUBHBIE,

pEryJIATUBHBIE), 00€CTIeYNBAIOIIIE dbopmupoBanue (byHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CIOCOOHOCTh 00yyYaromuxcst UCIOJIb30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W YHHUBEPCAIbHBIE y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHOMN ITPAKTHKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMH, KOMMYHHMKATUBHBIMH W PETYJISITHBHBIMU
NEVCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBHS

1) 6a30Bble JJOrHYeCKHe IeHCTBUS:

CaMOCTOSITeNIbHO  (DOPMYJIMpOBaTh M aKTyaJu3UpoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTPENENATh IeJIN JACSITEIBHOCTH, 3aJaBasi NapaMeTpbl M KPUTEPUU HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJIICHHBIMHU IEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUW 3HAHUU MPUEMBI JIOTMYECKOTO MBIILUICHHUS:
BBIJICTISITh XapaKTEpPHbIE NMPU3HAKU MOHSITHUH M YCTAHABJIMBATH WX B3aMMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSTHS 1JI1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAaHUS W KPUTEPUU JUIS KiIacCH(HUKAIMKM BEIISCTB U
XAMUYECKUX PEAKIINI;

yCTaHABJIMBATh IPUUYUHHO-CIEACTBEHHBIC CBS3M MEXIYy M3y4aeMbIMU
SIBJICHUSIMU,

CTPOHTH JIOTHYECKHE pacCyXAcHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, II0
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH WU MPOTHUBOPEYHS B PacCMaTPUBAEMBIX
SBJIICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MTO3HAHUS MCIOIb3YyEeMbl€ B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATE MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMUYeckas (opmysa, ypaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajady,
MPUMEHSTh Ha3BaHHBIE MOJCIIbHBIC MPEICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAaMHU METOJOB HAYYHOI'O IMO3HAHUS BEIIECTB U XUMHYECKUX
peaKIuu;

dbopMmynupoBaTh meMM U 3a7a4d  HCCIEIOBAHUS,  HUCIIOJIB30BATh
MOCTABJICHHBIE U CAMOCTOSITEIHHO C(HOPMYITUPOBAHHBIE BOIMPOCH B KAYECTBE



UHCTPYMEHTA MO3HAHMSI M OCHOBBI AJisi (POPMHUPOBAHUS THIIOTE3BI IO MPOBEPKE
IPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJA/IeTh HAaBBIKAMHM CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U IPOBEACHMS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUsI HAOIIOAAaTh 32 XOJA0M
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3yibTaT, (OpMyIHMpOBaThH
00001IEHNS U BBIBOABI OTHOCUTEIBLHO IOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O POAEIaHHON paldoTe;

npuoOpeTaTh OMBIT YYCHMUYECKON HCCIeAOBATEIbCKOM M MPOEKTHOMN
NEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJlay, HPUMEHEHUIO pa3InYHbIX
METO/IOB [TO3HAHHS.

3) paGora ¢ uHpopManHe:

OpUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHUKAX HHPoOpMauuu (HAYy4IHO-
HOMYJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJEp)KaHUsA, CIPaBOYHBIE IOCOOUS,
pecypcel MHTepHeTa), aHanmM3upoBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (HopM
IIPE/ICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;

(opMyIUpOBATH 3alpPOCHl U MPUMEHSATh Pa3IUYHbIE METObI MIPU MOUCKE U
orbope wuHpoOpMalMU, HEOOXOAMMON Ui BBINOJIHEHUS YYE€OHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

MpuoOpeTaTh ONBIT HMCIOJB30BaHUS HHPOPMALKMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMalbHY!O  (QOpMy  MpeacTaBiICHUs
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAay4yHbIM A3BIK B KadyecTBE CpeACTBA Npu pabore ¢
XUMUYECKOM uH(pOpMaIMell: NPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, hOpMyIibl, a00peBUATYPHI, HOMEHKIIATYPY;

UCII0JIB30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIIIHOCTH.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE JeHCTBUS:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYK/IaeMOM TeMbI B XOJ€ AUaJiora W/uiu
JUCKYCCUHW,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPEIJIOKEHHON 3a/1a4U;

BBICTYNATh C MPE3CHTAIMEN PE3YJbTaTOB MO3HABATEIBHOW ACATEIIBHOCTH,
MOJYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHIITOJTHEHUH
XUMHUUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIECTB, peaau3alu yueOHOro mpoeKkTa, u GopMyJIUpOBATh BHIBOJIbI
M0 pe3ysbTaraM MPOBEIEHHBIX HCCIEAOBAHUNW IMYTEM COTJIACOBAHUSA IMO3UIMKA B
x0J1e 00Cy X IeHHUS 1 OOMEHAa MHECHUSMH.

PeryasiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe JeHCTBUSA:
CaMOCTOATENIbHO IJIJAHUPOBATh M OCYILECTBIIATH CBOIO IIO3HABATEIBHYIO
NEeATEIbHOCTh, ONpenessis €€ Leaud M 33Ja4yd, KOHTPOJIMpPOBaTh M MO Mepe



HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeAjaraéMblil aaropuT™M JEHUCTBUH TpH
BBIMIOJJTHEHUM Y4YE€OHBIX M MCCIEIOBATEIbCKUX 3a4ad, BbIOMpaTh Hambosee
3(p(EeKTUBHBI CHOCOO MX pEIICHUS € Y4ETOM IIOJYyYEHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISTh CAaMOKOHTPOJb JACSITEIBHOCTH Ha OCHOBE CaMOAaHaau3a U
CaMOOILICHKH.

HPEIMETHBIE PE3YJIbTATDI

[IpeameTHble  pE3ysbTAaThl OCBOECHHS MPOTrpaMMbl IO XHMHH  Ha
yraIyONI€HHOM YpOBHE Ha YPOBHE CpelHEro oomero oOpa3oBaHUS BKIIOYAIOT
cnenuuyeckue Juisi yaeOHOro npeamera «XuMus» HaydHble 3HAHUS, YMEHUS U
CHocOObI JAEUCTBUN MO OCBOEHUIO, MHTEPIPETALNUN U MPEoOpa30BaHUIO 3HAHUH,
BUJIbI JIEATEIBHOCTH IO IOJIYYEHUIO HOBOT'O 3HAHUS M IPUMEHEHHIO 3HAaHUU B
pPa3IMYHBIX Y4E€OHBIX CHUTYallUsX, a TaKK€ B pPEaJbHBIX JKU3HEHHBIX CUTYaIHsX,
CBS3aHHBIX C XHUMHEH. B mporpaMme no XuUMHUHM TMPEIMETHBIE PE3YIbTATHI
IIPEJICTABIICHBI 110 FOJIaM U3yUYECHUSI.

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHuueckas XUMUSD)
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh MPEJICTABICHUNA: O MECTE€ U 3HAUYCHHM OPTraHUYECKOM
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECTIEYCHUH YCTONYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUM MPOOIEM IKOJOTHYECKOM, YHEPIeTUISCKON H
MUIIEBOM 0€30MMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,
HOBBIX HCTOYHHUKOB SHEPTUH, B obecricueHUN pALMOHAIILHOTO
MIPUPOJIONIOIB30BaHUSA, B (OPMUPOBAHUNM MHPOBO33PECHUS W OOIIEH KyIbTypbI
YeJIOBeKa, a TaKXke OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3J0POBBIO Y IPUPOIHOU CPEIE;

BJIAJICHUE CUCTEMOW  XMMHUYECKHUX  3HAHMH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAral0IIMe MOHATHS — XUMUUYECKHUM 3JIEMEHT, aTOM, SJIPO U AJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus aTOMHBIX oOpOuTalel, HWOH, MOJEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHUSI, XUMUYECKasA CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIepOAHBIN CKENIET, PyHKIUOHATbHAS
rpylna, pajgukai, CTPYKTypHble Gopmynbl (pa3BEPHYTHIE, COKpaIlEHHBIE,
CKEJICTHBIC), M30MEPUs CTPYKTYpHas u MPOCTPAHCTBEHHAS
(reomeTpuueckasi, ONTUYECKas1), H30MEPbl, TOMOJIOTHYECKHUU psJ, TOMOJOTH,
YIJIEBOAOPOMABI, KHUCIOPOA- M a30TCOJAEP)KAIIUE OPraHUYECKHUE COCIUHECHHS,
MOHOMEDP, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIWHEHMUS,
TEOpUM, 3aKOHbI (nepuoanveckuii 3akoH JI. WM. MenneneeBa, Teopus CTPOEHUS
oprannueckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB,



3aKOH COXpPAaHEHUsI W MPEBpall€HUS] SHEPruUd NpPU XUMHUYECKUX PEAKIUAX),
3aKOHOMEPHOCTH, CHMBOJMYECKHI A3bIK XUMHUH, MHUPOBO33PEHUECKHUE 3HAHUS,
JeXale B OCHOBE MOHUMAHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX
SBJICHUU; MIPEACTABICHUS 0 MEXaHU3Max XUMHYECKUX peakui,
TEPMOJMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKaHUsA, O
B3aMMHOM BIIMSIHUM aTOMOB M TPYII aTOMOB B MoJIeKyJaxX (MHAYKTHUBHBIA U
Me3oMepHbIi 3¢ dekTsl, opreHTanThl | u I pona); dbakTomornyeckue cBeAeHUS O
CBOMCTBAaxX, COCTaBe, MOJyUYEHUHU M OE30MACHOM HCIIOJIB30BAHUNA BaKHEUIIINX
OpPTaHMYECKUX BEIIECTB B OBITY W MPAKTUUECKON JCSITCIBHOCTH YeJIOBEKa, OOITHX
HAay4YHBIX MPUHIIMIAX XUMHUYECKOTO MPOM3BOJICTBA (HA MpPUMEpPE MPOU3BOCTBA
MeTaHoJIa, IepepadoTKu HeDTH);

c(hOpPMHPOBAHHOCTh YMEHUH: BBISABIATh XapaKTCPHBbIC MPU3HAKHA TOHATHHA,
YCTaHABIIMBATh UX B3aWMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATUS MPHU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XMUMHUYECKUX PEAKIUUA U PACKPBIBATh UX CYIIHOCTD:
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKUMU  ITOCPEACTBOM  COCTABJICHUS
ANIEKTPOHHOTO OallaHca JTUX peaklMi, peakuuid HOHHOrO OOMEeHa NyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUIA;

M3TOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BELIECTB JJISI WIUTFOCTPALUN
X XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHHI: YCTAHABINBATh MPUHAIICKHOCTh U3YyUECHHBIX
OpPraHWYECKUX BEIIECTB IO HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIACCy/Tpynne  COCIWHEHUM, JaBaTh UM  Ha3BaHUS 10  CHUCTEMAaTUYECKOU
HoMeHknatype (IUPAC) u npuBOauTh TpUBHAIBHBIE HA3BAHUS JISI OTIAEIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIEPHH,
ATWICHIJINKONb, (eHos, (QopMaiabAerusl, aneTajibJerull, aleToH, MypaBbHHAs
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJICMHOBAsSA, MaIbMUTUHOBAsI KUCJIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (DPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUS OMpPEACNATh BHJ XUMHYECKOM CBSI3M B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsI W WOHHAs CBsI3b, G- WM T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHHS MIPUMEHSTh TIOJIOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. BytnepoBa ajist 00bICHEHUS! 3aBUCUMOCTUA CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOPMHUPOBAHHOCTh  yYMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHUE,
bu3NYecKue M XUMUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3TMUHbBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKAHOB, IIUKIIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
AQJKUHOB, ApPOMAaTUYECKHUX YIJIEBOJOPOAOB, CIOUPTOB, AJIbACTUIAOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MMPOCTHIX M CIOKHBIX A(UPOB, JKUPOB, HUTPOCOSTUHEHUIN U
aMUHOB, aMHHOKHUCJIOT, O€NKOB, YyrieBOAOB (MOHO-, AW- W TOJHUCAXAPHUIIOB),



WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b ~ MEXAYy  HUMH  YPaBHEHUSMH
COOTBETCTBYIOIIUX XHUMHUYECKHX PEaKUUid C MCHOJIb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOPMHUPOBAHHOCTh YMEHHUSI MOJATBEPKAATh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHONU CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUM OT
KpPAaTHOCTH M THUIIA KOBAJIEHTHOU CBSI3U (G- U -CBSI31), B3AUMHOIO BIMSIHUS aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTH YMEHUS XapaKTEPU30BaATh WCTOYHHUKHU
YIJIEBOJIOPOAHOTO ChIphsl (HEpTh, NPUPOAHBIA Ta3, yYrojib), CHOCOOBI €ro
nepepadoTKU 1 MIPAKTUIECKOE MPUMEHEHHUE MPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTH BIAJACHUS CHUCTEMOM 3HAHUN O €CTECTBEHHO-HAyYHBIX
METO/aX MO3HaHUS — HAOJIOJACHUH, U3MEPEHUN, MOJICTUPOBAHUH, IKCIICPUMEHTE
(peambHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHPOBAHHOCTH yMEHUs MPUMEHSITH OCHOBHBIE orepanuu
MBICJIUTENILHON JESITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIIMIO, BBISIBICHHE NMPUYUHHO-CIICJCTBEHHBIX CBSI3€H — NIl U3YYCHUS
CBOMCTB BEIIIECTB Y XUMUYECKUX PEAKITUH;

c(hOpPMHUPOBAHHOCTH YMEHUM: BBISABIISITH B3AMMOCBSI3b XUMHUUECKUX 3HAHUM C
MOHATUSMUA U TIPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
O0ojee  OCO3HAaHHOTO TIOHMMAHHUS  CYIIHOCTH  MaTepUAIbHOTO  €IMHCTBA
MHpa, UCTIOJb30BaTh CHCTEMHBIC  3HAHWUSA 10 OPraHWYeCKOW XUMUW IS
OOBSCHEHHS W TIPOTHO3ZUPOBAHUS SBJICHWUN, HMEIOIMNX €CTECTBEHHO-HAYYHYIO
IPUPOTY;

c(hOPMHPOBAHHOCTh  YMECHHUM: MPOBOJIUTh  PACUETBl TIO0 XUMHUYCCKUM
dbopMyamM U ypaBHCHHUSAM XMMHYECKHUX PEAKITUN C MCIOJIb30BaHUEM (DU3UICCKUX
BeMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKACHUIO XUMHUYECKON
dbopMysbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX DJIEMEHTOB,
MPOJYKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATH, AHAJIM3UPOBATH U OIICHUBATH
C TIO3UIMHA  DKOJOTMYECKOM  0€30mMacHOCTH  TMOCJHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoi
BEII[ECTB, UCTOIb30BATh MOJYyUYEHHbIC 3HAHUS JIJISl IPUHATHS TPAMOTHBIX pElICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XMMUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CAMOCTOSTENBHO IUIAHUPOBATH W MPOBOJUTH
XUMUYECKANW DKCIEPUMEHT (TIOJIydeHHE W HW3y4YeHHWE CBOWCTB OPTraHUYECKHUX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB PAa3JUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIUX OPTaHMYECKUX BEIIECTB, PEIICHUE 3KCIEePUMEHTAITBHBIX
3aJa4 TI0 PACMO3HABAHWIO OPTaHWYECKUX BEIIECTB) C COOJIOACHHEM IMPaBUII
Oe3omacHoro oOpareHusi ¢ BEHIeCTBAMU U JIA0OPATOPHBIM OO0OpPYAOBAHHEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATH B paslIuyHON Gdopme
PE3YNIbTAThl DKCIIEPUMEHTA, aHATM3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMECHHUIA:



coOI0AaTh MpaBUiIa HKOJIOTHUECKH 11€71eCO00pa3HOro MOBeIeHUs B OBITY U
TPYIOBOM JEATENIBHOCTH B LENSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKarolleu
MPUPOTHON CPEIBI U IOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOTO JIEWCTBUS HA IKUBBIE OPTraHU3MBbI
ONpeIeIEHHBIX OPTaHUYECKUX BEIECTB, MOHUMAas cMbIci nokazarens [1/IK;

aHAIM3UPOBATh 11€JIeCO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh yYMEHHI: OCYIIECTBIATh IICJICHATIPABICHHBIA ITOUCK
XUMHYECKON MHGOpPMAIIMHU B Pa3IMYHBIX UCTOYHUKAX (Hay4Has U yueOHO-Hay4Has
JauTepaTypa, CpeAcTBa MaccoBoil wuHpopmaiuu, MHTepHEeT U apyrue),
KPUTUYECKH aHAJIU3UPOBATH XUMUYECKYIO uHpopMaIuio, nepepadbaTbiBaTh €€
Y UCIIOJB30BaTh B COOTBETCTBUU C MTOCTABJICHHOW y4eOHO 3a/1auei.

11 KITACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOIIas W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUNA: O MaTepUabHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJICHHM MPHUPOJIBI, O MECTE W 3HAYCHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJihi B 00E€CHECYCHUU YCTOMYUBOIO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MaTEPHATIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIEUECHUH PAllMOHAJIBLHOIO MPHUPOJIONOIb30BaHUS, B
dbopMUpOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl 4YeJOBeKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U TPUPOHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralOlIMe TIOHATHS — XUMHYECKHM DJJIEMEHT, aToM, SIpO aroMma,
U30TOIIbI, SJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIH, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3aIsl aTOMHBIX OpOUTanei, HOH,
MOJIEKYJIA, BaJIEHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, MeETaUIMYecKasi, BOJIOPOJIHAS),
KPUCTAJUIMYECKass PEHIETKA, XUMHYECKas PpPEaklus, PacTBOpP, SIECKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMAILMSA, CTENEHb JUCCOLMAINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTEb, TEIIOBOM 3 exT
XAMHUYECKON PEaKIMKU, CKOPOCTh XUMUYECKON PEAKIINU, XUMUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOJMTHUYECKON IHUCCOLUAINH, TEPUOANUYECCKUN
3akoH J[.1. MeHneneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIEHUS] SJHEPTUU NPU XUMUUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XAMHWH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IIOHUMAaHUA
IIPUYAHHOCTA U CHCTEMHOCTHM  XUMHYECKUX  SIBJICHUW; COBPEMEHHBIC
MPEJICTABJICHUS] O CTPOEHHWM BEIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISIPHOM H



HAaIMOJIEKYJSIPHOM YPOBHSX; IPEACTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEPMOJIUHAMUYECKUX
Y KMHETUYECKUX 3aKOHOMEPHOCTSAX MX INPOTEKaHWs, 0 XMMHUYECKOM PaBHOBECHUH,
pacTBOpax M JUCHEPCHBIX CHUCTEMAaX; (PaKTOJOTMYECKUE CBEACHMSI O CBOMCTBAX,
COCTaBe, MOJIyYEHUN U 0€30I1aCHOM MCMOJIb30BAaHUM BaKHEUIINX HEOPTAHUYECKUX
BEUIECTB B OBITYy M IPAKTUYECKOW MAESITEIBbHOCTH YEJIOBEKa, OOLIMX HayYHBIX
IPUHIUIIAX XUMUYECKOTO ITPOU3BOICTBA;

c(hOpMHUPOBAHHOCTH YMEHH: BBISBISITH XapaKTEepHbIE MPU3HAKU
IIOHSATHM, YCTaHABIUBATH UX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOILNE
IIOHATHS IIPU ONMCAHUY HEOPTAHUYECKHUX BEIIECTB U UX NPEBPALCHUN;

c(OPMUPOBAHHOCTh YMEHHSI HCIIOIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XMMHUYECKHUX  pEaklui,
cuctematuieckyro HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
BEILIECTB;

C(OPMUPOBAHHOCTb ~ YMEHMS ONPENESATh  BAJCHTHOCTh U CTENEHb
OKHUCIICHHSI XUMHYECKUX 3JJIEMEHTOB B COCIMHEHUAX, BHUJ XMUMHUYECKOU CBA3U
(KoBaJICHTHasi, MOHHAs, MeETa/NIMYecKasi, BOJOPOJIHAsA), TUIl KPUCTAJUIMYECKOM
PELIETKU KOHKPETHOT'O BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aBUCUMOCTb CBOMCTB BEILIECTB OT
BUJa XUMHUYECKOW CBSI3M M THUIA KPUCTAJUIMYECKON peméTrky, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUH: KIACCU(PHUIIUPOBATH: HEOPTraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIUH 0 PA3INYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyroudx BEHIECTB, TEIIOBOMY A(DQPEKTy peakiuu, U3MEHEHUIO
CTENEHE OKHCIIEHHS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTajiu3aTopa H
JPYTHE); CAMOCTOSITENBHO BBIOMPATh OCHOBAHMSI U KPUTEPUU JJIs KilacCU(PUKALUU
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI MIEPUOINYECKOTO 3aK0oHa [
U. MeHnaeneeBa 1 1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (QDYHKIUY;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh »3JIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIE€PBOrO—YETBEPTOIO IEPHUOIOB
Ilepronnueckou CHUCTEMBI J.N. Menneneesa, VICIIOJIB3YSl MOHATUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYECKHE MOIYPOBHM», «S-, P-, 0-aTOMHBIC
opOuTanu», «OCHOBHOE MU BO30YXIEHHOE HIHEPreTUYECKUE COCTOSHUS aToMay;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U UX
coeluHeHMd 1o nepuogaM u rpynnaMm Ilepuommueckoit cucremsr /1.
W. MeHneneeBa, BAJCHTHbIE BO3MOKHOCTH aTOMOB 3JJIEMEHTOB Ha OCHOBE
CTPOEHUS UX DJIEKTPOHHBIX 000JI0YEK;

cOpPMUPOBAHHOCTh ~ YMEHMI: XapaKTepu3oBaTh  (OMHCHIBATh)  0OIIKE
XUMHUYECKHE CBOMCTBA BEILECTB Pa3IMYHBIX
KJIACCOB, IMOJATBEPKIATh CYLIECTBOBAaHUE TE€HETUYECKON CBSI3H MEXKIY
HEOPTaHUYECKUMM BEIIECTBAMM C IOMOINBK) YPAaBHEHUM COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHI;



c(hOPMUPOBAHHOCTh ~ YMEHUS PACKPBIBATH  CYIIHOCTh:  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHUS AJIEKTPOHHOro OanaHca
TUX PEAKIUH; peakIuil MOHHOTrO OOMeHa MyTEM COCTaBIEHUS HMX TMOJHBIX H
COKPAIlEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3d;  PEaKUUMN
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(hOpPMHUPOBAHHOCTh  YMEHHUS OOBSCHATh 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUU C YYETOM HUX SHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEaKIUd B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTOpoB, a TAaK)Ke XapaKTep CMEMICHUSI XUMUIECKOTO PABHOBECHS TIO]T BIMSHUEM
BHEIIHUX Bo3AeiicTBuil (mpunuun Jle [larense);

c(hOpPMHPOBAHHOCTh  YMEHHS XapaKTepU30BaTh XHUMHUYECKHE PEaKIIHH,
JeXalye B OCHOBE IPOMBIIUIEHHOTO IOJIYYEHUsI CEPHOM KHCIIOTBI, aMMHAaKa,
oOmue HaydyHbIE TMPUHIMANBI XUMHYECKHUX MPOU3BOJCTB; IE€JIECO00Pa3HOCTh
MPUMEHEHUS HEOPTaHUYECKUX BEIECTB B MPOMBIINIJICHHOCTH U B OBITY C TOYKH
3pE€HUsL COOTHOLLIEHUSI PUCK-TIOJIb3a;

c(hOpMHUPOBAHHOCTH BIAJCHUSI CHCTEMOW 3HAHMM O METOAaX HAyYHOTO
MO3HAHUA SIBJICHUM NpUpOabl — HaOII0/IEHUe, HW3MEPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSThH 3TU 3HAHUS [PU IKCIIEPUMEHTAIBHOM UCCIICIOBAHUU BEIIECTB
U s OOBSICHEHWS XHMHUYECKUX SIBJICHHMH, HWMEIOIIMX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHUS BBISIBJISITh B3aUMOCBSA3b XUMUUYECKUX 3HAHUU C
MOHATUSAMHU U TIPEICTABICHUSIMHA APYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB JJIA
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

c(hOPMUPOBAHHOCTh YMEHUS MPOBOJUTH PACUETHl: C HCIOJIH30BAHUEM
MOHATHM «MacCOBasi TOJS BELIECTBA B PACTBOPE» M «MOJIAPHAS KOHLIEHTPALUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YyYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3 dexra
pEaKUHM; 3HAYEHUs BOJOPOIAHOIO IIOKAa3aTelsl PaCTBOPOB KUCIIOT M IIEJIOYEHR C
W3BECTHOM CTENEHBIO IUCCOIMAIMM; Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
MIPOAYKTA PEAKLMH, €CIM OJHO U3 MCXOJHBIX BEUIECTB JaHO B BUAE pacTBOpa C
ompeeIEHHOW MacCOBOM 10/l pacTBOPEHHOTO BEIIECTBA WIIM JaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJIYKTa PEaKIMH; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITEJIBLHO TJIAHUPOBATH U MPOBOAUTH
XUMUYECKUA  JKCIEpPUMEHT  (IIPOBEJACHHME  pPEaKUuMid  HOHHOrO  OOMeEHa,
MOATBEPKIACHUE KAUECTBEHHOIO COCTaBA HEOPIraHUYECKUX BEILIECTB, ONPEACICHUE
Cpeapl pacTBOPOB BEILIECTB C TOMOIIBIO HWHIWKATOPOB, HW3YUYEHHE BIIUASHUA
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  peakiuu, pelieHue
AKCHEPUMEHTANbHBIX 3adad 1o Temam «Mertamel» U «Hemertamib») ¢
COOJTI0/IEHNEM TIpaBUJI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIUpoBaTh I€Jb HUCCJCAOBAHUS, TMPEIACTABIATh B
paznu4HOil (opMe pe3yNbTaThl IKCIIEPUMEHTA, aHAIM3UPOBATH M OIEHUBATH UX
JIOCTOBEPHOCTB;



chOopMUPOBAaHHOCTH YMEHHI: cOOIMI0AaTh IpaBuia MOJIb30BaHUS
XUMUYECKOM TMOCyoil © J1abopaTOpHBIM OOOpYJAOBaHUEM, OOpaIlEHUss C
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKIHUSMH MO BBITOJIHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB, IKOJOTMYECKH I1EJIECO00pa3HOr0 MOBEACHUS B OBITY H
TPYIOBOM JEATEIIBHOCTH B ILENSAX COXPAHEHHUS CBOETO 3JI0POBBS, OKPYKarolIeu
MIPUPOTHOMN cpelbl 151 JIOCTUKECHUSA eé YCTOMYUBOTO
pa3BUTHSL, OCO3HABATH OMMACHOCTh TOKCUYECKOTO JNEHWCTBUS HA >KUBBIE OPraHU3MBI
ONpeAECIEHHBIX HEOPraHNYECKUX BEIIECTB, TOHUMas cMbIca nokaszaress [1/1K;

c(hOPMHUPOBAHHOCTh YMEHUMW: OCYIIECTBIIATH IICICHANPABICHHBINA TTOUCK
XUMUYECKON MH(MOPMAITNH B Pa3TUYHBIX UCTOYHHUKAX (HayIHAs ¥ ydeOHO-HaydHas
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMUYECKYIO uH(pOpMAaIIHUIO, nepepadaTbIBaTh €€ 17}
WCITOJI30BaTh B COOTBETCTBUU C TIOCTABIICHHON yu4eOHOM 3aqadueH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Ne HanmenoBanue pa3neinoB U TEM IpOrpamMMel KomnuecTBo yacos DNEeKTPOHHBIE
n/n Beero| KontposnbHbie I[IpakThyeckue (mdposbie)
paBGOTEI paGOTEI o0Opa3oBaTeNbHbIC
pecypchl
Pasznes 1. TeopeTnyeckue OCHOBbI OPraHUYeCKON XUMHH
11 [Mpeamer opranuueckoit XuMuu. TeopHst CTPOSHUS OPraHUYECKHX | 8
coenuHeHuil A. M. bytieposa
HWroro no pazaeny 8
Pa3znes 2. YrieBoaopoabl
2.1 TIpenenpHBIE YIIIEBOIOPOIBI — ATKAHBI, IUKIOATKAHBI 5
2.2 |HenpeneabHbIE YIIIEBOAOPOIBI: AIKEHbI, aJIKaANECHbI, aTKUHBI 14 1
2.3 | ApomMaTndecKue yriieBOI0POIbI (apCHBI) 8
2.4 |[TpupoaHBIC HCTOYHHUKH YIIIEBOJIOPOIOB M UX IepepaboTKa 4
2.5 |["aJIOreHIIPOU3BOIHBIE YIIIEBOIOPOIOB 4 1
Hroro mno pazueny 35
Paznen 3. Kucaopoacoaepxanue opranHnieckue coeIuHeHMst
3.1 |Criuptel. denoun 11 1
3.2 |[KapOOHMIbHBIE COEAMHEHNS: ANbIeTHabI U KeToHEI. KapOonossie | 21 1
KUCIOTHI. CiioxHBIE 2PUpPHL. JKupsl
3.3 |[VrieBobl 9 1
Hroro mno pazaeny 41




Ne HaumeHnoBanue pa3ziesioB U TeM IPOrpaMMbl KomnnuectBo yacos ‘ DNEeKTPOHHBIE
n/n Beero|| KonTponbhbie [TpakTuuecKue (dposbie)
paBGOTEI paGOTEI o0Opa3oBaTeNbHbIC
pecypcesl

Paznen 4. A3oTcoaep:xainue OpraHudecKue coeJMHeHUus

4.1 |AMUHEI. AMHHOKHMCIIOTEI. benku 12 1 2

Hroro no pazaeny 12

Pa3nes S. BbicOKOMOJIEKYJISAPHBIE COCAMHECHUS

5.1 | BBICOKOMOIEKY/ISPHBIE COETUHCHHS 6 1

‘I[O6aBI/ITI) CTPOKY

HWroro no pazaeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 6




11 KJIACC

No HanmMeHnoBaHue pa3ienioB U TEM IPOrPaMMbI KonnuecTBo 4acos | DnekTpoHHbIC (IU(PPOBHIE)
n/n Beero|| Kourpomnsuble | IlpaxTuueckue obpasoBaTesibHbIe PECYPChI
paboThI paboThI
Pasznen 1. Teopernueckue OCHOBBI XUMHH
1.1 [ICtpoenue atoma. [Teproandyeckuii 3aKoH 1 9
[Tepuoanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /1.
N. Menneneera
1.2 |Crpoenmue BemectBa. MHOr00oOpasue BEIIECTB 11 1
13 | Xumuueckue peakiuu 19 1 3
Hroro mo pazaery 39
Pasznen 2. Heopranuveckasi Xumust
2.1 |Hemerauisl 31 1 3
2.2 |MeTamisl 23 1 2
Hroro mo pazgeny 54
Pa3znen 3. Xumus u ;KU3Hb
3.1 |MeToabl MO3HAHUSA B XUMUU. XUMHS U )KA3Hb 9
Hroro mo pasaeny 9
OBHIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 102 4 8




TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Kontpoarupie — Ilpaxtirseckie o0pa3oBaTe/bHbIEC
padoThI padoThI pecypesI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 8 1
bytneposa
Hroro mo pazneny 8
Pasnen 2. Yriaesonopoast
91 [IpenenbHbIE YTI€BOJOPOIBI — aJKaHBI, 5
IIUKJIOATKAHBI
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 1 1
QJIKQ/TUCHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8
94 [TpupoaHBIE HICTOYHHUKH YTIIEBOJIOPOIOB H UX 4
' nepepaboTka
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro o pazneny 35

Paznen 3. Kuciopoacoaep:xanue oprannyecKue coeIuHeHUst

3.1 Crnuptsl. Genon 11

3.2 KapOoHumnpHbIe COeTUHEHUS: allbIETUIBI U 21




keToHbl. KapOoHOBbIe KHCI0THI. CII0KHBIC
a¢upsl. Kupbr

3.3 ‘ VYrneBojbl 9

Hroro no pazueny 41

Pasnen 4. A3oTcoaep:kamye opraHudecKue coeMHeHUus

4.1 AMUHBI. AMUHOKHUCIOTHIL. belku 12

Uroro no pazneny 12

Paszgea S. BoicokoMmoJieKky/JIIpHbIE COeIMHEHUSA

5.1 ‘ BBICOKOMOJIEKYIIApHBIE COEIMHEHUS 6

Htoro no pazneny 6

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbie
Ne ni/mm P Konrpoabnbsie IIpakruuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 9
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEIIECTB
1.3 XHUMHYECKUE PEaKIUU 19 1 3
Hroro mo paszneny 39
Pa3nea 2. Heopranu4yeckasi xumust
2.1 Hemerauier 31
2.2 MerTamnel 23 1
Uroro no pazneny 54
Pasznea 3. Xumnd u :Knu3HbL
31 Metoapl TO3HaHUS B XUMUU. XUMHUS U 9
' KU3Hb
Hroro o pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8




ITOYPOYHOE IIVTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoangecTBo yacoB

Bcero

KonTposabHbie
padoThI

IIpakTu4eckue
padoThI

Jdara
H3y4eHHs

DJIeKTPOHHBIE
nudpossbie
o0pa3oBaTeJibHbIE

pecypcsbl

IIpeameT 1 3Ha4€HHE OPraHUYECKON XUMUU, IPECTABICHHE
0 MHOT000pa3yuy OPraHUYECKUX COCTMHEHUM

DJEeKTPOHHOE CTPOCHHE aTOMa YIiieposa (OCHOBHOE U
BO30YKIEHHOE COCTOSIHISI). BaeHTHBIE BOBMOKHOCTH aToMa
yriepona

XuMHUecKas CBSI3b B OpraHn4eCKUuX COCAUHCHUAX.
MexaHn3Mbl 00pa30BaHuUs KOBAJICHTHOHN CBSI3H, CITIOCOOBI
pa3pbiBa CBA3EN

Teopus cTpoeHHsI OpraHUYeCKUX coeaquHeHuit A. M.
Bytneposa

BxonHasi KOHTpoJIbHAsA padoTa

Buapl nzoMepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.
DJeKTpOHHBIC 3PPEKTHI B MOJICKYJIaX OPraHMYECKUX
COETMHEHUN

IIpeacraBienue o knaccupUKaMy U CUCTEMAaTHIECKast
Homenknatypa (IUPAC) opranndeckux BemecTs

10

Kiaccudukaius peakiyii B OpraHu4eckoi XuMUuu
Cucremarmsarus U 00001IeHNE 3HAHUN 10 TEME

AJKaHbI: TOMOJIOTHYECKHI psij1, o01ast popmyiia,
HOMEHKJIATypa U U30MEPHS, dJICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII

du3nueckue 1 XUMUISCKUE CBOMCTBA aJIKaHOB




Haxoxnenne ankanoB B npupoze. CriocoOb! TOTydIeHHUS U

1 NpUMEHEHHUE aJKaHOB
Huknoankansr: o6mas GpopMyia, HOMEHKJIATYpa U H30MEPHs,

12 0COOCHHOCTH CTPOCHHS I XUMHUICCKHUX CBOMCTB, CITOCOOBI
MOJY4EHUs ¥ IPUMEHEHHE
Pemenune pacu€THBIX 3324 Ha ONpeieNIeHIE MOJIEKYIJISIPHOI

13 (hopMyIBI OPraHUYECKOro BEHIECTBA 10 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJAIINX B €r0 COCTaB.
CucremaTuzanus 1 00001IeHIe 3HAHHI TI0 TEMe
AJKEHBI: TOMOJIOTHUYECKHI psijI, o01as Gopmyiia,

14 HOMEHKIIATypa, SJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE
Monekyl1. CTpyKTypHas U UC-TPaHC-U30MEPUs alIKEHOB

15 du3nyeckre U XUMUYECKUE CBOMCTBA ankeHoB. [IpaBuio
MapkoBHUKOBA

16 CriocoObl MOTy4eHUs ¥ IPUMEHEHHE AJIKEHOB

17 IpakTuuyeckast padora Ne 1 no teme "IlonyyeHue 3THIeHA U
H3y4eHue ero cBoicTs"

18 Pemenune pacu€THbIX 3aa4 Ha ONpeIeNIEHHE MOJIEKYJIIPHOM
(hopMyJibl OPraHUYECKOTO BEIIECTRBA

19 AJKaJueHbI: CONPSHKEHHBIE, N30JIUPOBAHHEIE,
KyMmyJaupoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS

20 XUMHYECKHe CBOMCTBA CONPSHKEHHBIX TUEHOB

21 CriocoObI MOTy4eHUs ¥ IPUMEHEHHE AJIKaIIEHOB
AJIKHHBI: TOMOJIOTHYECKHI psiz1, oO1ast popmyiia,

22 HOMEHKJIaTypa, 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, (PU3NIECKUE CBOWCTBA

23 XHUMHYECKHE CBOICTBA aTKMHOB

24 KauecTBeHHBIE peakiy Ha TPOMHYIO CBS3b

25 CriocoObI MOTy4eHUs U IPUMEHEHHE AITKHHOB




Pewienune 3anay: pacy€Thl 0 YpaBHEHUIO XUMUYECKOM

26
peaxuu

27 Cucremarusanus 1 0000IIeHHE 3HAHN IO TEME
ApeHBbI: TOMOJIOTHYeCKU# psia, oomas Gopmyna,

08 HOMEHKJIaTypa. DIEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJ OCH30Ja U TOTyoJa, X (PU3UUECKHIE
CBONCTBa

29 XUMHYeCKHe CBOICTBA apeHOB: PEeaKIIUU 3aMeIIeHUs

30 XUMHUUYECKHE CBOMCTBA apEHOB: PEAKIUU IPUCOEUHEHHS,
OKHCJICHHE TOMOJIOTOB OeH3071a

31 Oco0eHHOCTH XUMHUYIECKHX CBOUCTB CTHPOJIA

32 Pemienne pacu€THbIX 3a1a4 Ha ONpPEACICHUE MOJIEKYIISIPHOM
(hopMyJIbI OPraHMYECKOTO BEIECTRA

33 CriocoObI MOTy4YeHUs ¥ IPUMEHEHHE apEHOB

34 I'eneTnyeckast CBS3b MEXKIy Pa3TUYHBIMU KJIACCAMHU
YTJIEBOJIOPOIOB

35 Pacué€Tsl o ypaBHEHUSIM XUMUYECKUX PEAKIIUH.
CucremaTuszanus 1 00001IeHIe 3HAHUH TI0 TEMe

36 IIpuponnsrii ra3. [lonyTHbIe HEQTIHBIE Ta3HI

37 KameHHBI# yToJb 1 IPOIYKTHI €ro NepepadoTKu

38 Hedtb 1 cioco6s! e€ nepepabotku. [Ipumenenne npogyKkToB
nepepaboTKu HeTH

39 'eneTrueckast CBSA3b MEXKIY pa3InYHBIMU KIacCaMH
YTIIEBOJIOPOIOB

40 l"amoreHonpon3BOgHBIE YTIIEBOAOPOAOB: AIEKTPOHHOE
CTPOEHUE; PEaKLIUH 3aMEIICHUS rajJoreHa

41 [eiicTBre mienoyeil Ha raJoreHnpou3BOIHBIE.
B3aumMoelicTBre qUrajgoreHajJkaHoB ¢ MarHUeM U IMHKOM

42 CucremaTusaius 1 0000IIEHHUE 3HAHUI 110 pa3aeny




"YrieBomopoasr"

43 KontpoasHnas padora nmo Teme "Yriaesoaopoabr"
[IpenensHBIE OHOATOMHBIE CITUPTHI: TOMOJOTHUYECKUH PSf,

44 o0mas Gpopmyna, CTpOCHHE MOJIEKYJI, H30MEPHS,
HOMEHKJIATypa, KilacCu(UKanus, (u3nIecKue CBONCTBA

45 XHUMHYeCKHe CBOMCTBA MPEAENTbHBIX OTHOATOMHBIX CIIIPTOB

46 Crioco0sI TTONy4YeHHs 1 TPUMEHEHHE OHOATOMHBIX CIIUPTOB

47 [IpocTeie a¢upbl: HOMEHKIIATypa U H30MEPHS, 0COOCHHOCTH
(hM3UUECKUX Y XUMUYIECKIX CBOWCTB

48 MHoOroaToMHbBIE CIIUPTHI: ITUIICHTIIHKOIb U TIIUIEPHUH, HX
(uznveckre 1 XUMUUECKHE CBOWCTBA

49 CriocoObI MoTy4YeHus 1 IPUMEHEHNE MHOTOaTOMHBIX
CITUPTOB

50 ®DeHox: cTpoeHNe MOJISKYITHI, (pr3HYecKre CBOMCTBA.
TokcuuHOCTh (heHOIa

51 XuMudeckue cBoicTa heHosa

52 Crioco0bI MoJTyueHus 1 pUMeHeHue peHoa

53 IIpakTnyeckas padora Ne 2. Penienue 3xcnepuMeHTATbHBIX
3aaay4 no teme "Cnuptsl U peHoabI"

54 Cucremarusalusa U 0000eHNE 3HAHUM 10 TEME
ANBJIETUABI U KETOHBI: 3JIEKTPOHHOE CTPOSHHE

55 KapOOHWIIBHOM TPYMIIBI; TOMOJIOTHYECKUE PAIIBI, 00IIIast
bopmyIia, u3oMepusl 1 HOMEHKIIATypa

56 ANBJIETH/IBI U KETOHBI: (PU3HYECKHE CBONCTBA; PEaKIUH
NIPUCOCMHEHHUS

57 Peakiium okucIeHHs M KAYECTBEHHBIE PEAKIIUU ajlbJIETUIOB 1
KETOHOB

58 CriocoObl MOTy4eHUs albJIeTUAOB H KETOHOB

59 OHOOCHOBHBIE TpeIeNIbHbIE KAPOOHOBBIE KUCIOTHI,




0COOCHHOCTH CTPOCHHUA X MOJIEKYJI

M3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, X

60 (usnveckue cBoicTBa

61 XUMHUECKHE CBOWCTBA MPEAETBHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

62 Oco0eHHOCTH CBOHCTB MyPaBbHHOMN KHUCIIOTHI.
Muoroo0pa3zue kKapOOHOBBIX KHCIOT
OCOOCHHOCTH CBOWMCTB: HEMPEACTbHBIX U apOMaTHIeCKUX

63 KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIIOT.
IIpeacraBuTeny BEICIIMX KAPOOHOBBIX KHCIOT

64 [lonsiTre 0 MPOM3BOAHBIX KAPOOHOBBIX KHCIOTaX

65 Crioco0sI TONy4YeHHsI ¥ IPUMEHEHHEe KapOOHOBBIX KHCIIOT

66 CrnoxxHbIe 2(UPHI: TOMOJIOTHYECKUH psf, obmmas Gpopmya,
W30MepHs U HOMEHKJIaTypa

67 ®dusnyeckre U XUMUYECKHE CBOMCTBA 3(hHUPOB
Pemenne pacuéTHeIX 3a/1a4: 110 ypaBHEHUIO XUMHYECKON

68 peaKinu, Ha ONpeeIeHne MOJIEKYIISIPHON POPMYJTBI
OpPraHUYECcKOrO BEIECTBA

69 IIpakTnyeckas padora Ne 3. Penienue 3xcnepuMeHTAIbHbBIX
3aaay4 no teme ""Kap6oHnoBbie kucaorel. CioxHbie 3pupb"

20 Kupsr: ctpoenue, Gpu3nuecKknue U XUMHUYECKHE CBOWCTBA
(Tuaponus)

71 OcOoOEHHOCTH CBOMCTB JKUPOB, COAEPIKALINX OCTATKU
HETpeNeNbHBIX XKUPHBIX KUCIOT. JKUPBI B IpUpoze
Mp11a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE

72 neiictBue. [loHATHE O CHHTETUYECKUX MOIOIIMX CPEACTBAX
(CMO)

73 I'eneTnueckast CBA3b YIiIeBOJOPOIOB U

KHCIIOPOCOICPIKAIINX OPTAHUICCKHUX BEIICCTB




74

Pacuérhl 0 ypaBHEHUSIM XUMAYECKUX PEAKLIUN

75 Cucrematusanus 1 0000IIeHre 3HAHUH 110 TeMe

76 O01mmas XxapakTepUCTHKA YTIIEBOIOB M KIIACCUPUKAIIHS
YIJI€BOAOB (MOHO-, TU- ¥ TOJTUCAXapHU/IbI)

77 MoHocaxapuisl: (U3NUECKHE CBOWCTBA U HAXOXKICHHUE B
pHUpo/Ie

78 [IpumeneHre TIIOKO3bI, €€ 3HaUeHUE B KU3HECSITEThHOCTH
opranuzma

79 Hucaxapuael: caxaposa, MajabpT03a U JlakTo3a. Haxoxaenue B
NpUpPO/IC ¥ IPUMEHEHUE TUCAXaPHIOB

80 [Monucaxapuasl: CTpOEHHE MaKpOMOJIEKYJI, (PU3NYEeCKUe U
XUMHYECKHE CBOWCTBA, IPUMEHEHHE

81 [TonsiTre 00 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemennie pacueTHBIX 3a/1a4 Ha OIPEIEICHNE I0JIA BBIX0/Ia
MPOJIYKTa PEaKUK OT TEOPETHUECKH BO3MOKHOTO

83 CucremaTusaius 1 0000IICHHUE 3HAHUI 110 pa3aey

84 KonTpoabHnas pa6ora no teme "Kucinopoacoaepxamue
OpraHuveckue coequHeHus"

85 AMUHBL: KJIacCH(UKAIHSI, CTPOSHHE MOJIEKYII, 001Ias
(hopmyia, m3oMepusi, HOMEHKIIATypa U (hU3UYECKUE CBOHCTBA

86 XuMudeckre CBOMCTBa anu(aTrndecKux aMUHOB

87 AHWIHH: CTpOEHNE aHWJIHHA, OCOOEHHOCTH XUMHUIECKUX
CBOICTB aHUJIMHA

88 CriocoObI MoTy4eHus 1 IpUMEeHEHHE ann(paTHYECKHX
aMUHOB

89 AMUHOKHUCIIOTBI: HOMEHKJIATYpa U H30MepHsl, GU3NIECKUE
cBoiicTBa. OTHeNIbHBIE IPEACTABUTENH 0-AMUHOKHCIIOT

90 XUMHUYECKHE CBOWCTBA AaMHUHOKHUCIIOT, HX OHOJIOTHYecKoe

3HaueHue aMUHOKUCIOT. CHHTE3 U TUAPOJIN3 IICITUI0B




91

benku xak mpupoIHBIE IOJIMMEPBL; CTPYKTYPHI OEITKOB

92 XUMHUUECKIEe CBOWCTBA OCIKOB
A3oTcoaeprkallfe reTepolMKINIecKue COeUHEHHUS.

93 HyxknenHOBBIC KHCIOTBI: COCTaB, CTPOCHUE M OMOJIOTHICCKAS 1
poIb

94 IMpakTuyeckas padora Ne 4. Penienue 3KCepuMeHTATbHBIX 1
3aja4 no teme "A30Tcojep:Kanue oprannyeckue coeinnenus"

95 IpakTnueckas padora Ne 5. Pemienune 3kcnepuMeHTAIbHbIX 1
3a1a4 no teMe ''PacrnosHaBaHHMe OpraHM4ecKUX coeMHeHU "

96 KonTposbHas pabora no teme "A3orcogepaxamniue 1
OpraHuveckue coeguHeHus"
OCHOBHBIE OHATHSA XUMUU BBICOKOMOJEKYJIIPHBIX

97 COCIMHECHHI U METOIbI X CHUHTE3a —IIOJUMEPHU3AIUS U 1
TOJINKOH/ICHCAIIHS

98 [Tmactmaccel. YTunusarys 1 nepepaboTKa IIacTuka 1

99 DIacTOMEPBI: HATypalbHbIA CHHTETUYECKUE KAYUyKHU. 1
Pesuna

100 BosnokHa: HaTypasbHbIe, UCKYCCTBEHHBIE, CHHTETUYECKUE. 1
[TonuMmeps! cienManbHOr0 Ha3HAYEHUS

101 IpakTnyeckas padora Ne 6. Pemienune 3kcnepuMeHTaNbHbIX 1
3ajaa4 mo reme ""PacnozHaBanue mjiacrMace 1 BOJIOKOH"

102 O06001IeHNe 1 CUCTEMATH3AINS U3yYEHHOT0 MaTepuraa o 1
TeMe "BricokoMonekynsapHbIe coequHeHns"

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102




11 KIIACC

KoauyecTBO yacon DJ1eKTPOH
Nara HbIe
Ne T Kontpoar = Ilpakruue uugpossie
eMa ypoka Hu3y4yeH
n/n Bcero HbIE CKHe st odpa3oBar
padoThI padoThI eJbHbIe
pecypebl
1 Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUI 3JeMeHT. M30TorbI 1
2 CrtpoeHue 37eKTPOHHBIX 000JI09eK aTOMOB, KBAHTOBBIE YUCIIA 1
3 Kraccuukanms XUMUYECKHUX JIEMEHTOB (s-, P-, d-, f-3meMeHThI) 1
4 Pacrnipenenenue 3JeKTPOHOB MO aTOMHBIM OpPOUTAIISIM 1
5 ONeKTpOHHbBIE KOH(PUTYpaIlMi AaTOMOB 3JICMEHTOB B OCHOBHOM U 1
BO30YXAEHHOM COCTOSIHUHU
6 DJeKTpOHHBIE KOHPHUTYPaLMU HOHOB. DJIEKTPOOTPHLIATENILHOCTD 1
7 Ilepuonnueckuii 3akoH u Ileproandeckas cucTeMa XMMHUECKUX 3JIEMEHTOB 1
. 1. MenneneeBa, CBsI3b ¢ COBPEMEHHON TEOPUEH CTPOEHUST ATOMOB
8 SHKOHOMCPHOCTI/I W3MEHEHHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 1
00pa3yeMbIX UIMU IPOCTHIX U CJIOXHBIX BEIIECTB MO IPYIIIaM U Mepruoam
9 Cucremarusanys 1 0000IEHUE 3HAHNN 10 TEME 1
10 Buas! xumuueckoi cBsi3u. MexaHn3Mbl 00pa30BaHKsl KOBaJCHTHON CBS3H. 1
Bonopoanas cBsi3b. MeXMONEKYIAPHbIE B3aUMOJIEHCTBUS
11 BanteHTHOCTE 1 BaJIEeHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b BHCKTpOHHOﬁ 1
CTPYKTYPBI MOJIEKYJI C X TEOMETPHUECKIM CTPOSHUEM
12 [IpencraBieHus: 0 KOMIUIEKCHBIX COSAMHEHHSIX: COCTaB M HOMEHKIIAaTypa 1
13 BemiecTBa MONEKyISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. THIbI 1
KpUCTATNIMYCCKUX PEHICTOK U CBOUCTBA BEIIECTB
14 ITonsiTue o nucnepcHsix cucremax. [IpeacraBieHne o KOJTOUAHBIX 1




pacTBopax

Hctunaanie PaCTBOPEL: HACBIIIICHHBIC 1 HECHACBIIIICHHBIC, paCTBOPUMOCTb.

15
Kpucramnorugpatst

16 Crioco0bI BEIpaKCHUS KOHIICHTPAIIMH PACTBOPOB

17 Pemenue 3anau ¢ ucrnosnp30BaHreM MOHATHI "MaccoBas 10JI PACTBOPEHHOTO
BemecTBa", "MoJsIpHAs KOHIIGHTpaIus"

18 Knaccudukanus 1 HOMEHKIaTypa HEOPTaHMUECKUX BEIECTB

19 CucremaTtu3anus u 0000meHne 3HaHuii o TeMe: "CTpoeHHe BeIeCTBa.
MHuoroo6pasue BeriecTs"
KonTpoannas padora no temam "Crpoenne atoma. [lepnoguyeckuii

20 3aKkoH u [lepuoanyeckas cucreMa XuMu4IecKux iementon J. U.
MenpneneeBa', ""Ctpoenne Bemectsa. MHorooopasue Bemects'
Knaccudukanus XuMUYECKUX peakuii B HEOPraHUIECKOW U OpraHUIeCcKOH

21 XMMUH. 3aKOH COXPAaHEHHS MacChl BEIIECTB; 3aKOH COXPAHEHHS U
MPEBpAICHNs] SJHEPTHH P XUMHYESCKHX PEAKIINAX

22 Tennobie 3 PEeKTh XUMUYIECKUX peakinii. TepMOXUMUYECKUe ypaBHEHNUS

23 Brruucnenus o ypaBHEHUSIM XUMUYECKUAX PEAKIIUI U TEPMOXUMHUYECKUM
YpaBHEHHSAM

24 CKOpOCTh XUMHUYECKON peaKIyH, €€ 3aBUCMOCTh OT Pa3IMYHbIX (aKTOPOB.
Karanu3s n karanuzaTopsl

25 'oMoreHHbIE U TeTEPOTeHHbIE PEAKITUH

26 IIpakTuyeckas padora Ne 1 mo teme "Bausinue paznuuHbix GakTopoB
HA CKOPOCTh XMMH4YeCKOl peakuuun"

27 O6patumble 1 HeOOpaTUMBbIE peaki. XUMHUYECKOE PAaBHOBECHE

28 IIpakTyeckast padora Ne 2 mo Teme "'Bausinne pa3ianynbix GakTopos
HA MOJI0’KeHHE XUMUYeCKOro paBHoBecHs "

29 Onekrponutuueckas qucconuanys. CUIIbHBIE U CIIa0bIe JIEKTPOIUTHL.

Crenenn JUucconuyanumu




Honnoe nmpousBenenre Boapl. Cpena BOTHBIX PaCTBOPOB. BomopoaHbIif

30 1
nokazarenb (pH) pactBopa

31 I'uaponus coneit. Peakiyum, mpoTekaromye B pacTBOPax JIEKTPOIUTOB 1

32 IIpakTHyeckas padora Ne 3 mo Teme "XuMHYeCKHe PeaKIHU B 1
pacTBopax J1eKTPOJIUTOB"

33 OKHCINTETHPHO-BOCCTAHOBHUTENIFHBIE PEeaKMi. BakHelme oKucImTens u 1
BOCCTAHOBUTEIH

34 MeTo/1 3JeKTPOHHOTO (3JICKTOHHO-UOHHOTO0) OasiaHca 1

35 DNEeKTPoNH3 paCTBOPOB M PACILIABOB BEIIECTB 1

36 Pemenwne 3amaq pa3nnIHBIX TUTIOB 1

37 Penrenue 3anau pa3nuyHBIX THITOB 1

38 Cucremaru3anus 1 0000IICHHE 3HAHUH 110 TeMe "XUMHUYeCKHe peakiuu" 1

39 KonTpoannas pa6ora no reme "Xumuueckue peakuuu" 1
[Tonoxxenne HemeTauioB B [lepuoandeckoli cucreMe XMMHYECKUX 3JIEMEHTOB

40 . U. MenneneeBa u 0COOEHHOCTH CTPOCHUS UX aTOMOB. Du3nveckue 1
CBOIiCTBa HEMETAJIIOB

41 AJtoTponus HeMeTa/UIoB (Ha IpUMepe KKCIIopoia, cepbl, pocdopa u 1
yrieponaa)

42 Bognopon: nonydyenne, pusndeckne 1 XMMUIECKHe CBOWCTBA. | uapuapt 1

43 lanoreHsl: HaxXoX/IEHUE B TIPUPOJIE, CHOCOOBI TTOTYUEHHS, PU3NUECKHE U 1
XUMHYECKHE CBOMCTBA

44 T'anorenoBoi0po/ibl. BaxkHeiiine KUCaopoIcoAepKalllie COeTUHEHUS 1
rajJoreHOB

45 JlaGopaTopHsbIe 1 TPOMBIILIEHHBIE CIIOCOOBI MOTYYEHHUS FaJIOTEHOB. 1
IIpuMeHeHre TaTOTeHOB U UX COSAUHEHUI

46 IMpakTnyeckas paGora Ne 4. PenieHue skcrniepuMeHTAJIBLHBIX 327124 110 1
Teme "'T"asorennr"

47 Kucnopon: nabopaTopHblie U IPOMBILIICHHBIE CIIOCOOBI MOJTyYeHNS, 1




¢msnueckue u xummdeckne cBoiictsa. O30H. [lpumenenne kucmopoaa u
030Ha

48 OKCHIBI U TIEPOKCH/IBI

49 Pemenne 3aga4 pa3IMIHBIX THIIOB

50 Cepa: HaxOX/I€HHE B TIPUPOE, CIIOCOOBI MOTyIeHNUs, PU3NIECKHIE U
XHUMUYECKHe CBOICTBA

51 CepoBoaopoxa, cynbhuabt

59 Kucnoponconepxamme coenuaenus cepbl. OCOOCHHOCTH CBOWMCTB CEPHOI
KHCIIOTHI

53 IIpakTuyeckas padora Ne 5. PemeHne 3KkcniepuMeHTAIbHbBIX 32124 110
Teme ""Cepa u eé coenunenus"

54 A30T: HaXOXKACHUE B IPUPOJIE, CIIOCOOBI MOTYUeHUs, (HPU3NIECKUE U
XUMHUYECKHE CBOWCTBA. AMMHUAK, HUTPUABI

55 Kucnoponconepxkamue coennHenns azora. OCOOEHHOCTH CBOWCTB a30THOM
KHCIIOTBI

56 [TpumeHeHune a30Ta U €ro coOeAMHEHN. A30THBIE YI0OpeH s

57 docdop: HaxokKAEHUE B IPUPOJIE, CIIOCOOBI OTY4EHUs, PU3NIECKUE U
xuMuieckne cpoiicrsa. @ochuab u pochun

58 Oxcunsl hochopa, hochopcoaepxaiue kucaorsl. Conn dochopHoit
KHCIIOTBI

59 [Ipumenenue pochopa u ero coenunernii. @ochopHbIe YIOOpEeHUS

50 IpakTnyeckas paGora Ne 6. Penienue sxcrnepuMeHTAIBLHBIX 32124 10
Teme ""A30T U docdop u ux coenmHenus'"

61 VYriepo/: HaXoXkJeHHE B TPUPOJIE, AJUIOTPOITHBIE MOTUPUKAIINN;
¢u3nUecKue 1 XMMHYECKHE CBOMCTBA, MPUMEHEHHE

62 Oxcun yrnepona(Il), okcun yrnepona(I1V), yronpHas Kuciora u €€ cou

63 Penrenue 3a1au pa3nuYHBIX THITOB

64 KpemHuii: HaxoxJieHne B IPUPOJIE, CIIOCOOBI MONy4YeHus1, prusndeckue u




XUMHYECKHE CBOICTBA

65 Oxcun kpemuusi(IV), kpemMHHEBas! KUCTIOTA, CUITUKATHI 1
66 [Ipumenenune kpeMHHS U ero coeanHeHnH. CTEKI0, ero Moly4YeHHne, BU bl 1
CTEKJIa
67 Pemrenne 3amay pa3mnIHBIX THIIOB 1
68 Cucremaru3anus 1 o6o0menue 3Hanni mo teme "Hemerammsr" 1
69 Kontpoasnas pa6ora no reme "Hemerasnanbt" 1
70 AHanu3 pe3yabTaToB KOHTPOJIBHOM PadOThI, KOPPEKIHS OLIHOOK 1
71 ITonoxenue metannos B Ileproguueckoil cHCTEME XMMUYECKUX 3JIEMEHTOB. 1
OcoOEHHOCTH CTPOEHUS DIEKTPOHHBIX 000JI0YEK aTOMOB METAILIOB
79 OO6mue Gusnveckne CBOCTBAa METAIUIOB. [ [puMeHeHne MeTaIlIOB B OBITY U 1
TEXHUKE
73 CrnaBsl MeTayuioB. Kopposust MeTaiioB 1
74 Pemenwue 3amaq pa3inyHbIX TUTIOB 1
75 DJEKTPOXUMHUYECKUH Psill HANpsDKeHUH MeTaiioB. O0mue crnocoObl 1
MIOJTy4YEHHS] METAJNIOB
O6mias xapakrepuctika MeTauioB IA-rpymmsl [leproandeckoli cucTeMsl
76 XAUMHUYECKUX dJIeMEeHTOB. HaTpuii 1 kanuii: monydeHue, Gusndeckie u 1
XMMUYECKHE CBOICTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH
O6mas xapakrepuctika MetauioB IIA-rpynns! [lepuoandeckoil cucremsl
7 XAMUYECKHX DJIEMEHTOB. Maruuii ¥ Kajbli: molydenne, pusndeckue u 1
XMMUYECKHE CBOICTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUM
78 JK€cTkocTh BOJIBI M CIIOCOOBI €€ yCTpaHeHHS 1
79 AnroMuHuil: ony4yeHue, GU3NUYecKue 1 XMMUYECKUE CBOWCTBA, IPUMEHEHHUE 1
80 AmoTepHBIE CBOMCTBA OKCH/IA M THAPOKCH 1A ATFOMUHHUS, 1
THJIPOKCOKOMILIICKCHI aJJFOMUHUS, UX IPUMECHEHHE
81 Peienue 3ana4 pa3nuyHbIX TUIIOB 1
82 IIpakTHyeckasi padora Ne 7. Pemenne sxcrnepuMeHTATIBHBIX 32124 10 1




Teme ""'MeTaJlIbl IJIaBHBIX noaArpynm'

OO0mas XxapakTepuCTHKa METAITOB MOO0YHBIX noarpymi (b-rpyrm)

83 [eproanueckoit CHCTEMBI XUMUYECKHX JJIEMCHTOB 1

84 du3nveckre 1 XMMUYECKHE CBOMCTBA XpPOMa U €r0 COCIIMHEHUM, UX 1
MIPUMEHEHNE

85 Baxwueiiue coequaenus mapradna. [lepmanranar kaims, ero 1
OKHCIIUTENIbHBIE CBOMCTBA

36 dusnyeckre 1 XMMUYECKHE CBOMCTBA JKee3a u ero coeaqunenuil. [lonydenue 1
Y IPUMEHEHHE CIIJIAaBOB JKene3a

87 dusznyeckue U XMMHYSCKHE CBOMCTBA MEIU U €€ COCIUHECHMUI, X 1
MIPUMEHEHNE

88 ®uznyeckre 1 XUMUYECKUE CBOMCTBA LIMHKA U €r0 COEAUHEHUH, X 1
npuMeHeHue. ['MIpOKCOKOMILIESKCHI IMHKA

89 IIpakTHyeckas padora Ne 8. Pemenue sxcnepuMeHTAIBHBIX 321249 MO 1
Teme ""MeTasjabl NO00YHBIX moArpynm'

90 Pemenwue 3amaq pa3inyHbIX TUTIOB 1

91 O60011eHne U cucTeMaTU3alys U3y4eHHOro MaTeprana o teme "Meramisl" 1

92 KountpoasHasi pabora no reme: 1

"Metasibl"

93 AHanu3 pe3ysibTaTOB KOHTPOJILHOM pab0ThI, KOPPEKIIUS OLITHOOK 1

94 Ponp xumun B o0ecniedeHnn YCTOHYMBOTO pa3BUTHA YenoBedecTBa. [loHsaTHE 1
0 HayYHBIX METO/IaX MCCJIE/IOBAaHHS BEIIECTB

95 HayuHbie npUHIIUTIBI OpTaHU3AINNA XUMAYECKOT'O TPOU3BOJICTBA. 1
[IpoMBIIIIEHHBIE CITOCOOBI MOTYYEHUS BAXKHEHUIIINX BEIIECTB

96 XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIICH CPE/Ibl U €ro MOCSACTBUS 1

97 Xwumus 1 310pOBbe YenoBeka. JlekapcTBeHHbIE CpecTBa 1

98 Xumust muiy. Poib XuMum B 00eCcIieYeHNH ITUIIEBOI O€30IIaCHOCTH 1

99 Kocmerunueckue n mapdromepHsle cpefcTBa. bertoBas xumust 1




100 XuMHsl B CTPOUTENBCTBE. BaskHeWue CTpOUTENbHBIE U KOHCTPYKLIMOHHBIE 1
MaTepHabl
101 XuMusl B CeNIbCKOM X03stiicTBe. Oprannyeckue 1 MUHepaibHble yI00peHus 1
102 Cucrematu3anyst ¥ 0000IIeHNE 3HAHUH 110 TeMe 1
OBLIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME 102




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



