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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUW Ha YPOBHE CpPEIHEro 001ero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMmBbl CpeITHEro o01ero
obpazoBanusi(POIl COO), npeacraneHHpix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX OpraHuzanusax Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToJIOkeHU «CTpaterun pa3BUTHUA BocnUTaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUsS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpemMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATENBbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix npodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS] OJTHOM W3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuMMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosoxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH MIEJNieH, COAEpXKaHus,
pe3ysbTaToB OOyYeHUS] M TPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENBECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJIyYCHUE TPENCTABICHUS O IIENAX, COJACpX aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00yJarOUIMXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS U IMOCJIEAOBATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
paMKax WTOTOBOM aTrTecTanud B (opMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO U3YUEHUS XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa30BaTeNIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, TMPEAMETHBIX), a TakKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  0O0ydYarolmerocs IO OCBOCHHIO
CoJlep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XMMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJICHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmMu PIOC COO o
HAa3HAUYCHUHU TIPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
mudepeHupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpEIHEro oO0Iero oOpa3oBaHUs
XUMHSL Ha YPOBHE YINIYOJEHHOrO U3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
NPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TaloOM  TOJYYEHUS  XHUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEr0 MPOPECCHOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha  pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduib
oOy4eHHsI, B TOM YUCJIE C MEPCIIEKTUBOM MOCIEAYIONIETO MOIYYSHUS] XMMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanusi. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero oOpa3oBaHHS
U3ydeHue rmnpeamera «XuUMHUS» OpPUEHTUPOBAHO TAaKXKe HA pelIeHue 3ajaad



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUS JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkanusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHMM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3y4YEHHs IpeaMmeTa. IJTa CUCTEMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMUTHb CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3y4eHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUs O00bEMAa 3HAHUM O XHUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEAMHEHUN Ha OCHOBE PACIIUMPEHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHMHETHKHU
U TepMoauHamMuKku. HM3ydeHue mnepuoanueckoro 3akoHa u Ilepmomgmueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  JomnojHseTcs  (GOpMUpOBaHMEM  TpPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLIECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONPEAeIEHHOTO Mpoduis (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbInoe
3HaueHHUE OYIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuayia mo oomei xumuu. [lpu
U3y4YEeHUU TMpeiMeTa B JAaHHOM Cllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMHUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAacCbl W JHEPrUHU, 3aKOHbl TEPMOJMHAMMKH, 3JIEKTPOJIA3a, MNPEACTABICHUA O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Ounonornyeckoro npoduist OONbIIUNA yAENIbHBIA BeC OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh  JJisi  Ooliee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XMMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K TMpPUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTHl U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBE M CBOWCTBAaX MpPEACTABUTEIIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUSI, TUIIEBAPEHUS.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB MTO3HAHUS U OIBITa MPAKTUYECKOTO MIPUMEHEHUS HaYUHBIX
3HAaHUM HM3y4eHHE NpeaMera «XHUMHUsDH Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYCOHBIMM TIpeAMETaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbix obnacteld «EcTecTBeHHO-HaydHbIE MOpeaMeThD», «MaTeMmartnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenun ydyeOHOro mnpeaMera «XUMUS» Ha YIIYyOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooluiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAYUMOCTH SBISETCA (DOPMUPOBAHKHE OCHOB
HAayKM XUMHUHU Kak oO0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOU
JESTEIbHOCTH YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. PerieHue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMuUpOBaHUE MPEICTABICHUN: O MaTepUaIbHOM €IUHCTBE MU,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SIBIICHUU MPUPOJIbI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3/JaHMU HOBBIX MAaTEPHUATIOB, HOBbIX HCTOYHUKOB SHEPTUH, B
0o0eCTeYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJIOTUUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpe/ie;

e OCBOCHHME CHCTEMbl 3HAHHUM, JIEKAIIMX B OCHOBE XHUMHUYECKOMU
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pa3HbBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMUMHUYECKUX PEaKIUH, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 0OLINX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopMupoBanue y oOy4aromuxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU JUisi OOBIACHEHUS
KIIFOUEBBIX HJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO penieHus MpoOJeM, CBSI3aHHbBIX C XMMHUEN, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIECTBUN
OBITOBOM M MPOU3BOJACTBEHHON JNEATEILHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BEILECTB;

yrayOjJeHue  TPEeACTABICHMM O  HAy4HbIX  METOJax  IO3HaHuS,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS] YMEHUW OPUEHTHUPOBATHCS B MUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIUX MECTO B
NPUPOAE, B MPAKTUUECKON IEATETbHOCTH U MOBCETHEBHOM KU3HU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBl CPEIHEro oOmiero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuMHUS» Ha  YIUIyOJEHHOM ypOBHE OCOOyH  aKTyaJbHOCTb
IpUOOPETAIOT TaKUe LU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUU MPUPOJBI,
YBOKEHHUS K TMPOLECCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOY4YEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX U TBOPUYECKUX
crocoOHocTel oOydaronuxcsi, (GOpMHpPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOM MPpo(heCCHOHATBHON U OOIECTBEHHOM JEeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HU;

dbopMHupoBaHNEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN AEITESIbHOCTH.

OO61iee yuciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHUH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopa3oBanus, coctasiser 204 dacos: B 10 kimacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer wW 3HAaYE€HHE OPraHUYECKOM XMMHUH, NPEACTABIECHHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOMKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O CcBOOOAHOM paaukane, Hykjaeoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUSA O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyNbl  Pa3jIMYHBIX BHUAOB: pa3BEPHYTAs, COKpalIEHHas,
ckenetHass. M3omepus. Buabl wW30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKThI).

[IpeacraBnenne o kKinaccupuUKAMK OpraHuyeckux BeniecTB. IlloHatne o
dbyHkunoHaasHOM Tpymnme. ['omonorus. 'omonoruueckue psinpl. Cucremarnueckas
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(utaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJIENeH MOJIeKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIIATypa U
M30MepHsi. DEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3aiusl aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKLMi paJuKaJIbHOTO 3aMEILEHNUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mias ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMy4YeHus U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (opmyia, HOMEHKIATypa.
DNEKTPOHHOE H  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKCHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKIMH INPUCOCAVHEHMS, 3aMEIIEHUS B O-IOJOKECHHE
P JIBOWHOM CBA3M, MOJUMEpU3alnd U okucieHus. IIpaBuiio MapKoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOWMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrtocOoObI MOMyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuit psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneil yriepoga. @u3nyeckue CBOWCTBA aJIKUHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIIHUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMK 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPHUCOCAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUJIBHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib U npoayKTsl ero nepepabotku. CnocoOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTCHIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakiun
3aMEIIeHUs TajJoreHa Ha TUIPOKCOTPYIITY, HHUTPOTPYITY, THAHOTPYIIIIY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Toustue 0 METaJIJIOOPTaHUYECKUX COEIUHEHHUIX. Hcnonw3oBanue
raJIOTEHIIPOU3BOJIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYeCKHUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakIuii yrieBOAOPOJ0B Pa3IMYHBIX KJIacCOB (0OecIBeUMBAHUE OPOMHOW WIIH
MOJHOM BOJIbl, pacTBOpa MEpMaHTraHaTa Kajus, B3aUMOJICHCTBUE allCTUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX)eHUE
yriepoja ¥ BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, IOJYYEHHE OTUJIEHA W
M3YYEHHUE €ro CBOMCTB, O3HaKoMiieHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpa3liaMyd IUTaCTMAcC, KaydyKoB M PE3HHBI, MOJICIIMPOBAHUE MOJICKYI
YIJIEBOJOPO/IOB U TaJIOT€HIIPOU3BOAHBIX YTII€BOI0POIOB.

Kucsiopoacoaep:kamnue opranndeckue coeMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcOUPTHl. CTpoeHUE MOJIEKYN (HAa MOpUMEpPE
MeTaHoJla W 2JTaHoyia). ['oMmojormueckuii psa, obmas GopMyna, H30OMEpHs,
HOMEHKJIaTypa ®  Kiaccubukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIUPTOB. BoJOpOJHBIC CBA3M MEXIYy MOJEKYJaMu CIOUPTOB.
XUMUYECKHE CBOMCTBA: pEAKIMM 3aMelIeHUs, JeTUJpaTalui, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuys Ha OJHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opraHu3M denoBeka. CrnocoObl MOJMYyYCHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroaroMHbl€ CHUPTHI — OSTWICHIVIMKOAb W TiaulepuH. Duszndeckue u
XMMHUYECKHE CBOMCTBA: pPEaKIIMU 3aMEICHHsI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMH, KayeCTBEHHAas pEaKIMs Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO spa. duszmdeckue cBoicTBa (PeHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifibl albJerujioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. ~ XUMHUYECKHME CBOMCTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETH b
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHble CBS3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKAMM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENECIbHBIX M aPOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrIocOObI OMYyYEHUsI U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, U30MEPHUS H
HOMEHKJIaTypa. PHU3NYECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nyecKkue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11eioyHoi cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HEIpeIeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

Mp1i1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapakTepucTrka yriaeBoaoB. Kinaccudukainus yriaeBogaoB (MOHO-, -
U TonMcaxapuiel). MoHocaxapuIpl: TIIIOKO3a, (PYKTO3a, Tajakro3a, puodosa,
ne3okcupr6o3a. dusnyeckne CBOMCTBA U HaxoxkaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, CIOUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TioKo3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ maponus
nucaxapusioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpOMOJEKYyJl Kpaxmala, TJIMKOTeHa U
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIy4YeHHe >PUpoB LeiToia03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHPTAa JAUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ ruapokcugom meau(ll), BzaumonerncrBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMHHBI — OpraHMYecKue MPOU3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anupaTUIecKue ¢ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmonekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NUYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHCTBUE TEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHwiInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoOsbl
NOJIyYEHUs] M NpUMEHEHHe anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3NuecKkue CBOWCTBA AMUHOKHCIOT.
XUMHYECKHE CBOMCTBAa AMHMHOKHCIOT Kak aM(OTEpHBIX OpPraHHMYECKUX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HayeHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: THUIAPOJIU3, JACHATypaunus,
KAueCTBEHHbIC PEaKLMU Ha OCJIKH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BELIECTB W HMX NPEBpALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalrus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3zoTconepKalme — OpraHnyYecKue COCAUHEHUS» WU «Pacmio3HaBanue
OpPTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKy/JIAPpHBIE COeJMHEHHS .

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IMOJMMEPU3ALNN, CPEIHAS MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHHN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CIEHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX NPEBpaICHUN:
O3HAKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

HaxoxaeHue MoJIeKyJIsipHOM (OpPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs To0 Macce (00béMy)
MPOAYKTOB CropaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMyu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJIYYEHHUSI, OMpPEAECICHUE AOJMU BBIXOJA MPOAYKTA PEAKIHH OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUM YpPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 2JKOcHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEPOTPO(PHBIA THUIl NMUTAHUS, OpPOKECHHE,



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

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMrU4ecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpesneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATEIBHOCTD.

Ilepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX DJIEMEHTOB
J.N. Menneneera. CBA3b NEpUOAUYECKOrO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXKHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Meunneneesa.

XuMHUYECKasi CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrusl U AJIMHA CBs3U. [1osIpHOCTH, HANTPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmMoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEpPEe COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJAPHOTO  CTpOEHHsS.  Tumbl
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIIEHTpanusi. HackieHHble u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['omoreHHbI€ U reTeporeHHble peakiuu. Katanus u kaTaan3aTopsl.

OO6paTuMble 1 HeoOpaTUMBIE peaKIMi. XUMHUEeCKoe paBHOBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckas aucconuanusi. CuibHble U claOble 3JIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W UX MPEBpAILCHUI:
pa3oKEHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOMIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHne
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKONW pEaklMu U TOJIOKEHUE XUMUUYECKOTO
paBHOBECHSL.

Heopranuueckast xumusl.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHKS HEMETAIOB (Ha MpUMEPE KHUCIOPOaa, CEphl,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTaHOBUTENbHbIE CBOWMCTBA. ['mapumbl.
TonIMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoie, CIOCOOBbI MOJydeHUs, (GU3UYECKHE U
XAMUYECKUE CBOMCTBA. ['amoreHoBogopoabl. BaxkHenne KUCIOPOACOEpKaIIEe
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopoga. @u3nyeckue U XMMUYECKHE CBOWCTBA M NMPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(IV), okcun
cepol(VI). CepHucrtas u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTU CBOICTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmeHenune azora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObl MONy4YeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenune ¢ocopa u ero coenuHeHuil. Pochopubie
ya00peHus.

VYrinepon, HaxoXAeHWE B Npupoje. AJUIOTPOINHbIE  MOJIU(UKAIUH.
duznyeckue W XHMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kuciota u e€
COJIM. AKTHBUPOBAaHHBIA yroisib, aacopOuus. dymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHHs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHne kpeMHus U ero coeaAnHeHuil. CTEKII0, ero NoJydyeHne, BUbl CTEKIIA.

[Tonoxenne metamioB B [leprnoanveckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTamwioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHud  MetawioB.  OOIue  crnocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramioB. CnocoObl 3allIUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmsr [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdeMeHToB. Hatpuil u kanuii: mnomydeHue, GQU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUHN.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHUE CBOMCTBA, INPUMEHEHHE NPOCTHIX BEIIECTB M HX COCIUHEHUMU.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUS, TUAPOKCOKOMILUIEKCHI aTFOMUHHUS.

OOmast xapakTepucThka MeTauioB To00ouHbIX noarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarThl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nueckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKMCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XMMHUYECKHE CBOWMCTBA JKEJIe3a U €ro coeauHeHuil. OKCupl,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE W XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUIPOKCUA MHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMM «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCIHCTBUE LIMHKA M JKEJIe3a C PacTBOPAMM KHCIIOT H
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAJVIOB, B3aUMOJICUCTBUE THUIIPOKCUIOB AIIOMUHUSA MU ILIHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeguHeHUs», «A30T U (pochop U UX COCTUHEHHSD,
«Mertasibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX HOATPYIID.

XuMuS U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonsTue
O HAyyHbIX METOJax IIO3HAHHWS MW METOAOJOTMHA HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHLKIIBI OpraHU3alMi XUMHYECKOr0 TPOnU3BoACTBA. I[poMBIIIEeHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOIYYEHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpedbl M €ro IMOCIEACTBUI.
Posb xumuu B 006ecriedeHIH SHEPreTHIeCKOi Oe301MacHOCTH.

XuMHsi H 340pOoBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC J00aBKU. Poib XumMum B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XWMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndeckre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KE€paMHKa.
Marepuansl aJ1s 21eKTpOoHUKH. HaHOTeXHOIOT M.

Pacuérnrbie 3ana4n.

Pacuétpl: Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIMHM, €CIU OJHO U3
BEILIECTB MMEET NpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JaHO B BHJE pPACTBOpPA C OIPEICIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTpPAIIMM BEIIECTBA B pPAacCTBOpE, JOJM BbIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yYeHUM oOOIed u
HEOpraHU4ecKol XUMUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeMeTax €CTEeCTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpUsi, 3aKOH, aHallu3, CUHTE3, KJaccu(UKaIus, MePUOJUIHOCTh, HAOJIO/ICHHE,
HM3MEpEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, THPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSIHUE BEIECTBAa, HUJCATbHBIA ras,
dbuznyecKkre BeITUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboIU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TTOTOK YHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHEepasibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHasbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dhapmaiieBTHUECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OEPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCST POCCHUHCKON TPaXKTAHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH 1€ U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW NEATEILHOCTH
OOy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOy4Jaronmxcs B MPOLecCce peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUH YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YYEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUS XHUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYa YYEHBIX U MTPAKTUKOB;



WHTEpeCa M MO3HABATEJbHBIX MOTHUBOB B TOJYYEHHH U TMOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYTKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHSA LEHHOCTEH 310pOBOro U 0Oe€30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJItoicHUsT TpaBWJI 0e30MmacHOr0 OOpallleHUs C BELIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYruX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEUICHUH MPAKTHUYECKUX 3aj]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO NMPOGecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUUM TI0 XUMHUH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU eI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJIbHOW TPACKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUS:

HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIEHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOW
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpECTaBICHUS] 00 OKPYKAlOlleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO3/JaHUM HOBOUM 0a3bl MaTEepUATbHON KYJIBTYpbl, B PpEUICHUH TJI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUIO, UCCIIEI0OBATEILCKOM IeSITEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJyYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKaOLIUe
IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecCIreynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS W YHUBEPCAIbHBIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKmne aeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeIU JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS JII OOBSICHEHUS OTJAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KJIACCH(PUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHS (MHAYKTUBHBIC, JI€NYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEeMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpH pElIeHWH Y4YeOHbIX MO3HABATENBHBIX M MPAKTHUUECKUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O TMO3HAHUS BEUIECTB U XHMMHUYECKHX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIUpOBaTh
000O0IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEA0BAHNS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpManuu (HAy4yHO-
HOMYJISIpHAasl JUTepaTypa XHMHMUYECKOTO COJIEp)KaHHUs, CIpPaBOYHBbIE IOcCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(bopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HMCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHSATh MEXIpeAMeTHble ((usnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€ Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISITH CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTh, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl 10 XUMUU Ha YriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAHEro oOIero oOpa3oBaHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAlMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUU B Pa3IMYHbIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE pPEe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUSI Kypca «OpraHuueckas XHUMHS
OTpPaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUN MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHUH, B obecrieueHnn paIMoHAIEHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOINE TTOHATUS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHAST
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX oOpOuTajed, HWOH, MOJIeKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTh, CTETIEHb OKUCJICHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKENET, QyHKIIMOHATbHAS
TpyIIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHas M MPOCTPAHCTBEHHAas (TreoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCIIOPOJ- M a30TCOJEPIKAIINE OPTaHWYECKUE COSAMHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(mepuogmueckuii 3axkoH J[. VM. MeHmeneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUSA, JISKAIIHE B OCHOBE
MTOHUMAHUS TPUYMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdektol, opuentantsl 1 u Il pona);
(haKTOJOTHYECKHUE CBEJCHHS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHUH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTraHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(OpPMHPOBAHHOCTh, YMEHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSTHS TPH
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BCIIECTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TMOCPEJICTBOM  COCTAaBJICHUS
JIEKTPOHHOTO Oajlanca JTUX pEeaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB MO HX COCTaBYy U CTPOCHUIO K OIpEACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HoMeHknartype (IUPAC) u npuBoauUTh TPUBHAIbHBIC HAa3BAHUS MJI1 OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIUIEPUH,
ATWICHIJIMKOMb, (eHoN, (QopManbIerull, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTSATh BUJ XHMHUYECKONW CBSI3M B
OpraHUYECKUX COCJIMHEHMUSX (KOBAJICHTHAas M WOHHAs CBS3b, G- MU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jj1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEJICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIUPTOB, QJIbJCTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- W TOJHMCAXAPHUIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMil C MCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUI OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEJACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKM C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUID XUMHUYECKOU
dbopMyIibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOopaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadoTKOn
BEILIECTB, UCMOJIb30BaTh MOJYYECHHbIE 3HAHUS JISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENIbHO IJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOJACOJICPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIIOJCHUEM MPaBUII
O6e3omacHoro oOpamieHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazIndyHoON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKH 11€1eCO00pPa3HOT0 MOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCUYECKOTO JIEMUCTBUS Ha JKHUBBIE OPTaHU3MBI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHdpopmainuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 MH(pOpMaImio, nepepadbareiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00OECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JJaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YElOBEeKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOIHOM

cpene;
BJIAJCHUC  CHUCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIIEMCHT, aToM, SJIpO aroMma,

M30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHBIE OpOUTAIU, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBs3b (KOBAJIEHTHAs, WOHHAs, MeETa/NIMYecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALMS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTEb, TEIIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINHA, XUMUUECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJIUTHYECKOM TUCCOLMALNM, NEPUOIUYECKUN
3akoH J[.11. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JEKallueé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUMU BEIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJb30BaHUN BAXKHEHUIIIMX HEOPTaHWYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS MPU
OTMCAaHWUU HEOPTraHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTABY, XUMHUYECKUE PEAKIIUHU IO PA3IMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUSI DJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTajiu3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS M KPUTEPHUU TSl KJlacCU(pUKAIUU
M3y4YaEeMBbIX BEIIECTB U XUMUYECKHAX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB II€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuognueckont  cucremsr .M.  MengeneeBa,  UCNOJNB3Yys  TOHSATHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucrembr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKOU CBS3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHUCIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMH  THUAPOJIW3a;  PEaKUUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB IMHKA U aJTIOMUHHS ),



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue Hay4yHble TMPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€I1ec000pa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
AKCHEPUMEHT (PEabHbIN U MBICIICHHBIN ), HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLIECHTPALUS;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
peaKIuu; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT W IIEIOYEH C
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JIaHO B BHJIE pacTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJYKTa pEeaKIMu; OOBEMHBIX OTHOIICHUIN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbIO HWHIUKATOPOB, HM3YyYCHUE BIUSHUS
pa3IMYHBIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertawely u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUJI 6€30MacHOTO OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyaupoBaTh I1€7b  HWCCICAOBAHHS, TIPEJICTABIATh B
pasnu4HON (GopMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOJIIOIATh MPaBUJIa TIOJIb30BAHUS XUMUYECKOM
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOWIEH MPUPOIHOU
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIISTH I1EJICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HayyHas
JaUTepaTypa, CpelcTBa MaccoBoil uHbopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCTOJIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Konrpoabubie  IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipenmet opranuyeckoit xumuu. Teopus
1.1 CTPOEHHMS OpraHu4YecKuX coequHeHuil A. M. 8 0 0
byrneposa
Htoro no paznemny 8
Pa3nes 2. Yriesogopoasbl
IIpenenpHbIE YIIIEBOAOPOIBI — AJIKaHBI,
2.1 P . P 5 0 0
LUKJIOAJKAHbI
HenpenenbHble yriieBOAOPOIbI: aJIKEHBI,
2.2 Peit YIICBOROPOA 14 0 1
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pOIbl (apeHbl) 8 0 0
24 [IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOJOB U UX 4 0 0
’ nepepaboTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1 0
Hroro no pazneny 35
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 11 0 1
KapOonusbHble COeTUHEHUS: allbIETUIbI U
32 21 0 1
keToHbl. KapOoHoBbIe KuciaoThl. ClI0KHBIC




a¢upsl. XKupbl
33 VYrieBojibt 9

Hroro no pazgeny 41

Pasnen 4. A3oTcoaepikaiye opranudeckue coeMHeHUus

4.1 ‘ AMUHBI. AMHUHOKHCIIOTEL. benku 12

Hroro no pazneny 12

Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS

5.1 ‘ BricokoMouneKysipHble COSMHEHMS 6

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepnoanueckuii 3aKoH
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9 0 0
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | 0
BEILIECTB
1.3 XUMUYECKUE peakluu 19 1 3
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hewmeramibl 31 1 3
2.2 Meraibl 23 1 2
Hroro no paszneny 54
Pazgea 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUST B XUMUAHU. XUMUS U 9 0 0
KU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

wn Tema ypoka

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XHUMUH, TIPEICTABJIICHHE O MHOTO00Opa3uu
OPraHMYEeCKUX COCTUHEHUMN

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

DJIEKTPOHHOE CTPOCHHE aTOMa Yriepoa
(ocHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepo/ia

XUMUYECcKas CBSA3b B OPraHUYECKHUX
coeTMHEeHUsIX. MexaHn3Mbl 00pa3oBaHUs
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuit A. M. byrneposa

Buael uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (HeKTh B MOJIEKYJIaX OPraHUYeCKUX
COCIMHEHU I

[IpencraBnenue o kKIaccUPUKANA U

cucremarnyeckas HomeHkinatypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI




10

Cucremarusanys U 0000IeHNE 3HAHUHN 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
dbopmysa, HOMEHKJIaTypa U U30Mepus,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYIT

duznueckre 1 XUMUYECKHE CBOMCTBA
AJIKaHOB

11

12

13

HaxoxaeHnne ajkaHoB B Ipupoie.
CriocoObI mosTydeHus 1 IPUMEHEHNE
AJIKaHOB

[{uknoankansl: obmmas Gopmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHUS 1 XUMUYECKHIX CBOWCTB, CITOCOOBI
MOJTyYEHUS ¥ IIPUMEHEHHE

Pemenne pacuéTHbIX 3a1a4 Ha
orpezeNieHue MOJIEKYIIPHON (HOPMYIIbI
OpPTaHMYECKOTO BEIIECTBA M0 MACCOBBIM
JIOJIAM aTOMOB DJIEMEHTOB, BXOIAIINX B €0
coctaB. CucteMaTu3anus U 0000IIeHNE
3HAaHWH 110 TEME

14

AJTKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CTpyKTypHas ¥ [UC-TPaHC-U30MEPHUS
AJIKEHOB

15

dusuyeckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBriio MapkoBHHKOBA




CrniocoOblI MoTy4eHus U IpUMEHEHUe

16 1
AJIKEHOB
[TpakTrueckas padora Ne 1 mo teme

17 "[TonydyeHue 3TUICHA U U3YYEHUE €T 1
CBOMCTB"
Pemenne pacy€THbIX 3a1a4 HA

18 olpezesieHue MOJIEKYIIpHOU (hopMyIIbI 1
OpPraHUYECKOI0 BEILEeCTBA
AJKagueHbl: CONpPsKEHHDIE,

19 M30JIMPOBAHHbBIC, KYMYJIMPOBAHHBIE. 1
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS

20 XUMHUECKUE CBOICTBA CONPSHKEHHBIX |
JTUEHOB

)1 CriocoObI nostyueHus 1 IpUMEHEHNe |
aJIKaJINCHOB
AJKUHBI: TOMOJIOTHYECKUH psijl, oO1ias

2 dbopMyia, HOMEHKJIATypa, 3JIEKTPOHHOE U |
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
¢du3nyeckre CBOUCTBA

23 XHUMHUYECKUE CBOMCTBA aJIKMHOB 1

24 KauecTBeHHbIE peakuy Ha TPOHHYIO CBS3b 1

)5 CrniocoOblI MosTy4eHus U IpuMeHEeHue !
AJIIKUHOB

26 Pemenue 3anau: pac4€Tsl O ypaBHEHUIO |
XUMHUYECKON PEAKINU

7 Cucremarusanus 1 0000IeHNe 3HAHUHN 110 |
TeEME

28 ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIas 1




dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OcH30J1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBaA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

29
3aMelleHHs
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUU

30 MIPUCOEIUHEHHUS], OKHCIIEHUE TOMOJIOTOB
Oenzona

31 Oco0eHHOCTH XMMHUYECKUX CBOWUCTB
CTHpOJIA
Pemenue pacy€rHbix 3a1a4 Ha

32 olpezesieHue MOJIEKYIIpHOU (hOpMyIIbI
OpraHMYECKOT0 BEIIECTBA

33 Crioco0bI nostyueHus 1 NpUMeHeHNe
apeHoB

34 ['eneTnueckas CBA3b MEXKIY Pa3IMYHBIMU
KJIACCaMH YTJIEBOJOPOIOB
Pacu€rbl 0 ypaBHEHUSAM XUMHUECKUX

35 peakmmii. CuctemaTusamnus 1 00001eHre
3HAHUU 1O TeMe

36 [Tpupoanstii ras. IlonytHslie HeTAHBIE
rasbl

37 KameHHbIi yroas ¥ IpOgyKThI €70
nepepadoTKu
Hedtp 1 criocobs! e€ mepepaboTKu.

38 [IpumeneHue MpoIyKTOB MepepadboTKH

HeTH




39

40

I'eneTnueckas cBI3b MCXKAY pa3IndHbIMU
KJlacCaMH yIrji€BOJOpPOJ0B
FaJ’IOFeHOHpOI/ISBOI{HHC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUEC, pCAKIITUN
3aMCIICHHUA IraJIOTCHa

41

JleWicTBue 11e10uei Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiictere
JUTAJIOT€HAIIKAHOB C MarHUEM U LIUHKOM

42

43

44

45

CucreMmaru3zanus 1 00001IeHe 3HAHUH 110
pazneny "YrieBonopoasr"

KoHTpoinbHas pabota 1o Teme
"VYraeBogopobr"

[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUECKUH psif, oOmiast popmyra,
CTpOEHHE MOJIEKYJ, U30MEpHS,
HOMEHKJIaTypa, Kiaccudukanus,
buznyeckue cBoiicTa

XHUMHUYECKUE CBOMCTBA MTPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

47

48

CrniocoOblI MosTy4eHus U IpuMeHEeHue
OJIHOATOMHBIX CIIHPTOB

[IpocTeie 3¢upsl: HOMEHKIIATYypa U
U30MEpPHUsI, 0COOCHHOCTH (PU3NIECKUX U
XAMHUYECKUX CBOUCTB

MHOroaroMHbl€ COUPTHI: FITUICHTITUKOIb U
TIIALEPHUH, UX PU3UIECKHIE U XUMHUECKUE
CBOMCTBA

49

CrniocoOblI MoTy4eHus U IpUMeHEeHue




50

MHOI'0OQaTOMHBIX CIIMPTOB

@DeHoII: CTPOCHUE MOJIEKYJIIBI, (PU3NYECKHE
cBoicTBa. TOKCHYHOCTH (heHOIIa

51

52

XuMu4ecKue cBorcTBa (heHola

CriocoObI moTydeH s U IPUMEHEHUE
denomna

53

[IpakTuueckast padora Ne 2. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"CrnupTtsl U heHonbr"

54

55

56

Cucremarusanus U 0000IEHUE 3HAHUN 110
TEME

AJbJIeruipl ¥ KETOHbI: 3JIEKTPOHHOE
CTpOEHUE KapOOHMIBHOM IpyTIIIbI;
rOMOJIOTHUECKHUE psijbl, 00miast popmyina,
M30MEpUsI U HOMEHKJIATypa

Anbaeruipl U KeTOHBI: GU3NYECKUE
CBOMCTBA; pEaKIIMU IPUCOCTUHEHUS

57

PeaKHI/II/I OKHCJICHUA U KAYE€CTBCHHBIC
PEaKru aJIbACTUAOB U KETOHOB

58

59

CnocoObl MOJIYYCHHS aJIbACTUAOB U
KETOHOB
OI[HOOCHOBHBIC MMpEaACIIbHBIC Kap60HOBI>IC

KHUCJIOTHI, 0COOEHHOCTHU CTPOCHUSA UX
MOJICKYJI

60

W3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOICTBa

61

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT




62

63

64

OcoOEHHOCTH CBOMCTB MypPaBbHHOM
KHCI0TE. MHOTOOOpa3ue KapOOHOBBIX
KHUCJIOT

OCco0EHHOCTH CBOWMCTB: HEMPEICIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBureny BICIINX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

65

CriocoObI mosTydeHus 1 IPUMEHEHNE
KapOOHOBBIX KUCIIOT

66

67

68

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIJI,
obmas popmyia, usomepus u
HOMEHKJIaTypa

OuznyecKkue 1 XUMUIECKHE CBONCTBA
3¢upoB

Pemenune pacu€THpIX 331a4: IO YpaBHEHUIO
XUMHUYECKON peaKIliu, Ha OTpe/ieJICHIe
MOJIEKYJISIPHOU (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA

69

[TpaxTuueckast padborta Ne 3. Pemienue
JKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"KapOoHoBsle KucioTsl. CroxkHbie 3¢pupst”

70

71

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)

OcoOeHHOCTH CBOWCTB JKUPOB,
COZIEPIKAIUX OCTaTKU HElpeaeIbHbBIX




72

JKUPHBIX KUCTOT. XKupsl B mpupoje

MBpbi1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX MoonIee AcicTue. IlonsaTue o
CHHTETUYECKHUX MOIOIIUX CPEACTBAX
(CMO)

73

I'enernueckas cBs3b yIriIeBOJOPOAOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX
BEIIICCTB

74

75

76

Pacuérr mo YpaBHCHHUAM XUMHUYCCKUX
peaxkuuit

CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TeMe

OO0m1as XxapakTepucTUKa YIJIeBOJIOB U
KJ1accU(UKaIus yrieBogoB (MOHO-, IU- U
MOJIMCaXapHUIbl)

77

78

79

Momnocaxapusl: GU3NUECKUE CBOMCTBA U
HaxXOXKIACHUEC B IMIPUPOAC

[IpumMeHeHue TIII0K03bl, €€ 3HaYeHUE B
JKU3HEACITENIbHOCTH OpraHu3ma
Hucaxapunbl: caxaposa, MajabTo3a U
nakto3a. HaxoxneHnue B npupojie u
MIPUMEHEHUE JUcCaXxapuioB

80

[Tonucaxapuael: CTpPOEHUE MAKPOMOJIEKYI,
duznyeckue 1 XuMHUYeCcKre CBONCTBA,
IIPUMEHEHNE

81

ITonsTHe 00 HCKYCCTBCHHBIX BOJIOKHaXx

82

Pewienne pacdyeTHbIX 3a1a4 Ha
OIIpeleIeHUE JOIU BBIXOJA IIPOLYKTa




83

PCaKIUU OT TCOPETHYECKU BO3ZMOXKHOTO
Cucremarusanus U 0000IEHUE 3HAHUN 1O
pasneiny

84

85

86

KontponbHas pabora o Teme
"Kucnopoacoaepxariue opraHu4eckue
coeuHeHus"

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MOJIeKyJI, o0miast hopmyia, u3omepus,
HOMEHKJIaTypa U (pU3HYecKre CBOMCTBA

XHUMHUYECKHE CBOMCTBA aJ'II/I(baTI/I‘IeCKI/IX
AdMHHOB

87

AHUIMH: CTPOCHHE aHWINHA, 0OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUIMHA

88

&9

90

CriocoObl nostyueHus 1 IpUMEHEHNe
annpaTUIECKUX aMUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
uzomepus, (hu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH Ol
AMUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA AMHWHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
Cunres u TUAPOJIN3 MEIITUA0B

91

benku kak npupoHble TOTUMEPHI;
CTPYKTYpHhI O€JIKOB

92

93

XUMHUYECKHE CBOUCTBA OEIIKOB

A3oTcoaepKaIme reTeporuKINIECKIe
COCIUHCHU . HyKJIeI/IHOBLIC KHUCJIIOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKAs POJIb




94

95

96

97

[TpakTuueckas padora Ne 4. Pemnenue
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TEME
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

[TpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIFHBIX 3aa4 10 TeMe
"Pacnio3HaBaHuE OPraHUYECKUX
coeqnueHuin”

KoHTpoinbHas pabota 1o Teme
"A30TcoAepKallie OpraHuuYeCKUe
coenuueHus"

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOIJICKYJIIPHBIX COG,Z[I/IHCHI/Iﬁ u
METOJbI UX CUHTC3a —IIOJIMMCPU3alUA U
MNOJIMKOHACHCAIIUA

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IIacTUKa

99

100

101

DnacToMepbl: HaTypaJlbHbBIN
CUHTCTUUYCCKHUEC KaydyKH. Pe3nna

BomokHna: HaTypaJIbHbIC, HCKYCCTBCHHELIC,
CHHTCTHUYCCKHUC. HOJ'II/IMCpBI CII€IUaJIbHOI'O
Ha3HAa4YCHUA

[TpakTrueckast paborta Ne 6. Pemenue

HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Pacmio3HaBaHue mjIacTMacc U BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3ALIS
M3YYEHHOTO MaTepuaa o TeMe
"BricOKOMONIEKYISApHBIE COETUHEHUS"




OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁlil:ll;OBaTeﬂbﬂble
padoThI padoThI pecypenI
| Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUM | 0 0
aneMeHT. M30Tomnsl
) CrpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 0 0
KBaHTOBBIE YHUCIIA
3 Knaccugukarus XuMU4ecKux 3JIeMEHTOB (s-, 1 0 0
p-, d-, f-amemMeHThI)
4 Pacnpenenenue 31€KTpOHOB O ATOMHBIM | 0 0
opOuTansm
OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1 0 0
COCTOSTHUU
6 OeKTpOHHbIE KOH(PUTYypallii HOHOB. 1 0 0
ONEeKTPOOTPULIATEIBHOCTD
[Tepuonnueckuii 3akoH u [lepronnueckas
7 cucTeMa XuMuueckux snemenTos /1. 1. 1 0 0
Meneneesa, CBA3b C COBPEMEHHOU TEOPUEN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
g XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU 1 0 0
MPOCTBIX U CJIOKHBIX BEIIECTB MO IPyINIam U
nepuogam
9 Cucremaruzanus 1 0000IIeHNE 3HAHUN 110 1 0 0




10

TEMEC

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMoNIeKysipHbIe
B3aUMOJICUCTBUA

11

BaneHTHOCTB U BaJIeHTHBIE BOZMOXXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX F€OMETPHUUECKUM CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOIEKYIApHOTO U
HEMOJIEKYJIAPHOIO CTpOeHHUs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIICCTB

ITonsTue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX paCTBOpax

15

WctunHbIE pacTBOPHI: HACBIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

17

18

CrniocoObI BbIpayKeHUS! KOHIIEHTPALIU
pacTBOpoB

Pemenue 3amau ¢ ucnosb30BaHUEM MTOHATHH
""MaccoBast 10Ji1 paCTBOPEHHOIO BellecTsa',
"MoJsipHast KOHUeHTpanus'"
Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUUYECKUX BEIIECTB

19

Cucremarusanys 1 0000IeHNEe 3HAHUHN 110
TEME




20

Kontposnbhast pabora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH 1
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB Jl. 1. Menneneea", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTn"

21

Knaccudukanust XaMUYeCKUX peakiivii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS] SHEPTUU NTPU
XUMHYECKHUX PEAKIMIX

22

23

TemoBsie 3G (HEKThl XUMUYECKUX PEaKLUi.
TepMoxumMuyeckue ypaBHEHUS

Brruucnenus mo YpaBHCHHUAM XUMUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKOpoCTh XUMHUYECKOM peakiuu, e&
3aBUCHUMOCTD OT Pa3JINYHBIX (DAKTOPOB.
Karanus u karanu3atopsl

25

26

['oMoreHHbIe U reTeporeHHbIe peakuu
[Tpaktuyeckas padora Ne 1 o teme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU peakuuu"

27

OO6paTtuMble U HEOOpATHMBbIE pEaKLUU.
XUMHUYECKOE pABHOBECHE

28

29

[TpakTiueckast padota Ne 2 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS "

DnekTponuTrueckas auccounanusi. CuiabHble
U ciadbie AeKTponuThl. CTeneHb




30

Jucconuanum

HNonnoe npoussenenue Boabl. Cpena BOJHBIX
pactBOopoB. Bomopoausiii mokazarens (pH)
pacTtBopa

31

32

33

34

I'mpponus coseid. Peaknuu, nporekaromuye B
pacTBOpax EKTPOIUTOB

[TpakTiueckast pabota Ne 3 o teme
"XUMHUECKHUE PEAKIIUU B PACTBOPAX
AJIEKTPOIUTOB"

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHbHEIC
pCaKuuu. Baxkneinne okuciInTeIn U
BOCCTaHOBUTCIIHN

Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35

36

DJIEeKTPOJIN3 PaCTBOPOB U PACILIaBOB
BEILIECTB

Pemenune 3amau Pa3JINYHBIX TUIIOB

37

38

39

Pemenne 3aa4 pa3sIM4YHbIX THUIIOB

CucreMaru3anus 1 0000IIeHE 3HAHUH 110
TeMe "XuMuueckue peakiuu'

KonTponbhas pabota no teme "Xumuueckue
peakuun"

40

ITonoxenune Hemeramios B [leprnognueckoit
cHUCTeME XMMUYeCKux annemeHToB /1. 1.
MeneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMOB. DHU3NYECKHNE CBONCTBA HEMETAIUIOB

41

ANTOTpOITUST HEMETAJUIOB (Ha TIpUMepe
KHCIJIOPOJIa, cepbl, hocdopa u yrieposa)




42

43

Bonopoa: nonydenue, pusnueckue u
XAMHUYECKHE CBOMCTBA. [ Mapu bl

I"aymoreHsr: HaXOXICHUC B IIPHUPOIE, CII0COOBI

MoTy4deHUs1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBA

44

l'anorenoBonopoasl. Baxuerimue
KHCJIOPOJICO/IEPKALIUE COEAMHEHUS
raJIoreHOB

45

46

47

48

JlaGopaTopHbIe U TPOMBITIIIEHHBIE CITOCOOBI
noyty4eHus rasioreHoB. [Ipumenenne
rajoreHOB U UX COCIMHEHUI

[TpakTuueckast pabota Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"T"anorensr"

Kucnopon: naboparopHsie u
IPOMBIIIJICHHbIE CIOCOOBI MOTYyYEeHHUS,
du3nyeckue U XuMuueckre cBoictra. O30H.
[IprMeHeHne Kuciaopoaa u 030Ha

OKCI/I,[[BI " IEPOKCUBI

49

50

51

Pemenne 3a1a4 pas3sjIM4YHbIX TUIIOB

Cepa: HaXOXKJIEHUE B IPUPOJIE, CIIOCOOBI
MONy4eHusl, PU3NYECKUE U XUMUUECKHE
CBOMCTBA

CepoBoaopon, cyiabhuisl

52

Kucnopoacoaepxaiiyie COeAMHEHUS CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KHCIIOThI

53

[IpakTuueckas padora Ne 5. Pemenue
IKCIEPUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa u




54

eé coequueHus"

A3BOT: HaX0XKJICHHUE B IPUPO/IE, CIIOCOOBI
MoJTy4eHus1, GU3NIECKUE U XUMUICCKHE
CBOMCTBAa. AMMUAaK, HUTPHUJIbI

55

56

57

Kucnopoacoaepxaiine COeTuHEHUS a30Ta.
OC00CHHOCTH CBOMCTB a30THOM KHUCIIOTHI
[TprMeHeHHe a30Ta U €ro COCTUHCHUI.
A3oTHBIE YyIOOpEeHHS

docdop: HAXOKACHUE B IPUPOJIE, CIIOCOOBI
TOJTy4YCHUsI, PU3UICCKUC U XUMHUYCCKHEC
cBoricTBa. Dochuasr u pochun

58

Oxkcunsl pocdopa, pochopconepxarme
kucinoTsl. Comn HochOopHOI KHCTOTHI

59

60

[Tpumenenue docdopa u ero coeTMHEHUH.
®dochopHbie ynoopeHus

[TpakTuaeckast pabota Ne 6. Pemenue
SKCHEPUMEHTAIIbHBIX 3a7a4 10 TeMe "A30T U
docdop u ux coeguHeHus"

61

VYriepoa: Hax0XJIeHUE B IPUPOJIE,
AITOTPOIHBIE MOAUPUKANY; (PU3HUECKUE U
XMMUYECKHUE CBOWCTBA, IPUMEHEHUE

62

63

Oxkcun yrinepona(Il), okcun yrinepoga(IV),
YTOJIbHast KUCJIOTA U €€ COJIU

Pemenune 3amau PAa3JIMIHBIX TUIIOB

64

Kpemunii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI
MOJIy4YCHHA, (1)I/I3I/II-IGCKI/IC U XUMHNYECKHEC
CBOMCTBA

65

Oxkcua kpemausi(IV), kpemHHEBasK KHCIIOTA,




66

CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCIUHEHU.
Crexkilo, ero nosrydeHue, BUAbI CTEKIIA

67

68

Pemenne 3ala4 pPa3/IMYHbIX TUIIOB

Cucremarusanys U 0000IeHNE 3HAHUHN 110
teMme "HemeTtaimer"

69

70

71

KonTponpHas padora o teme "Hemerasr"

AHanu3 pe3yinbTaToB KOHTPOJIBHOMN paboTHI,
KOPPEKILHSI OIIHOOK

[Tonoxxenne meramnos B lleprnoanueckon
CUCTEME XMMHUYECKHX IEMEHTOB.
OCOoOEeHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YEK aTOMOB METAJJIOB

72

OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpuMeHeHre METaIJIOB B OBITY M TEXHUKE

73
74

CmutaBsl MeTasuioB. Kopposust Metamios

Pemenune 3amau Pa3JINYHBIX TUIIOB

75

76

DNEKTPOXUMHUYECKUH Pl HallpsHKEHUH
MeTaiioB. O61mue crnocoobl NOTyYeHUs
METAJUIOB

OOmas xapakTepucTika Metaios [A-
rpynnsl [leppoandeckoi cuctembl
XUMHYECKHX AieMeHTOB. Hatpuii n xanuii:
noJjiyueHue, pU3ndeckue U XuMHUIecKHe
CBOMCTBA, IPUMEHEHNE MTPOCTHIX BEIIECTB U
AX COeINHEHUH

77

OO6mas xapaktepuctuka metaiuioB ITA-
rpynmnsl [leppoandeckoi cuctembl




78

XMMHYECKHX 3JIEMEHTOB. Maraui u

KaJbIUi: OTy4YeHue, (PU3nIecKue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHeHUs

79

ANIOMHMHUI: TIOTy4eHue, (GU3nYecKre u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

80

81

82

AmdoTepHbIe CBOICTBA OKCHA U
TUAPOKCHUIA ATFOMUHMS,
TUAPOKCOKOMIUIEKCHI aJJIOMUHMS, UX
IIPUMEHEHNE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

[IpakTuueckast padora Ne 7. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEME
"MeTasisl IJIaBHBIX MOArpyHH”

83

OO0m1as XxapakKTepUCTUKA METAIIOB
no0ouHbIxX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
JJIEMEHTOB

84

85

86

Pu3nyecKue 1 XUMHUYECKHE CBOMCTBA XpoMa
Y €r0 COCIMHEHU, UX TPUMEHEHUE

Baxwuelimme coeMHEHNs] MapraHia.
[lepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA

Pur3nyecKue 1 XMMUYECKUE CBOMCTBA Keje3a
u ero coenuHenui. [lonyyenue n
IIPUMEHEHHUE CILIABOB XKEIE3a

87

dusnyeckue U XUMUYECKUE CBOMCTBA MEIU U




e€ COeIMHCHMH, NX TPUMEHEHNE

duznueckre 1 XUMUYECKHE CBOMCTBA [TUHKA

88 Y €ro COCIMHEHUM, UX MPUMEHEHHUE.
' IpOKCOKOMITIEKCHI IUHKA
[IpakTuueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeME
"Mertaisl TOOOYHBIX ToArpymm"”

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

01 O06o0011eHre U cUCTeMaTU3allks U3Y4eHHOTO
Marepuaiia o treme "Metauib"

92 KonTpomnpHas padbora o Teme "Metamibr"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN paboTHI,
KOPPEKIHs OMUO0K
Ponb xumun B obecrieueHuN yCTOHYMBOTO

94 pa3BuTHs yenoBeuyecTBa. [lonsTue o
Hay4HbBIX METOJIaX MCCIIEIOBAaHHUS BEIIECTB
Hay4Hble IPUHITUIIBI OpTaHU3AIHH

95 XUMHYECKOT0 TPOU3BO/ICTBA.
[TpoMblinIeHHbIE CTIOCOOBI MOTYYEHHUS
BaXHEHIIINX BEIIECTB

96 XUMHYECKOE 3arpsi3HeHUE OKpY Karolen
CpEeJbl U €ro MOCeICTBUS

97 XuMHS ¥ 30pPOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeICTBA

03 Xumus nuim. Poiab XuMuu B o0ecrieueHnu
MMHUIIEBON 0€30IIacHOCTH

99 Kocmernueckue u napdromepHbie cpecTBa.

BbriToBas xumus




XuMus B CTPOUTENBCTBE. BaxHeiine

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepUabl
101 XUMHS B CEJIbCKOM XO3SMCTBE. 1
Oprannydeckue 1 MUHEPAIbHBIC YI0OpECHHS
102 CucrtemaTu3anus ¥ 0000IICHUE 3HAHHUH 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Pymsutuc I'.E., ®enpaman @.I". Xumus, 10 k1.
Pymzutuc I'.E., ®enpaman @.I". Xumus, 11 k.

IMa6puensn O.C. Xumus, 10 ki1

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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