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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa3zoBaTENbHON TpOrpaMMbl cpeaHero obiiero oopazoBanusi(DOOII
COQ), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konmenuuu mnpenojgaBaHus Y4eOHOTO IMpeaMera
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
roja» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouiabHOrO0 O0ydYeHHs, MpHU3BaHO obecneunTh oO0Ie00pa3oBaTENbHYI0 M|
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLMYME, a TAKXKe IS
IPOJOJIKEHUST OOy4eHHs] B OpraHM3alusix MnpodeccHoHANIbHOTO 00pa3OBaHUs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 NPUOPUTETHBIX TUCIUILINH.

B mporpamMmme 1o XuMHM Ha3Hau€HUE NpeaAMETa «XHUMHS» IOIydaeT
NoJpoOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs W TpeOOBaHUN K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIUE BBIIOIHSEMbIE MPOrpaMMOM IO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
MOJIyYeHHE TPEJCTABICHUS O IeNAX, COIepkaHWH, oOIel crpaTeruu
o0OyuyeHus, BOCIIUTAHUS U Pa3BUTHUS OOyUYaIOLIUXCA CPEACTBAMU MIpPEIMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XApaKTEPUCTHUK; MOAXOA0B K (POPMHUPOBAHHIO COAECPIKATEIBHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKCHUN OOydarommuxcsi B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma a1 yriyOJa€HHOrO U3y4eHUs] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE IPEJAMETHOE COJEP)KaHHUE, 00A3aTENbHOE
Ul W3Y4eHUs] B paMKax OTAEJIbHbIX Hpoduiield, npeaycMaTpuBaeT



pacupeneseHue W CTPYKTypUpOBaHUE €ro IO KjiaccaMm, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3enam Kypca;

e AT MPUMEPHOE pacipeiesieHne yueOHOTO BpEMEHH, PEKOMEHTyEMOTO JIJIst
W3YUYEHUSI OTJCTbHBIX TEM;

e IpeasiaraeT MNPUMEPHYIO0 TOCIHEAOBATEIBHOCTh HU3YYEHHS] Y4YEOHOro
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e JAET METOJUYECKYIO0 MHTEPIPETALHUIO LIeJel U 3aa4 U3yYeHUsl IpeIMeTa
Ha yrayOJaEéHHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOumiero o0pa3oBaHUs, COJAEPKATEIbHOM XapakTEPUCTHUKU
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTesbHON
POTPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXe C y4éTOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENIbHBIX ~ JEUCTBUI  OOydyaromerocss 1O  OCBOEHUIO
coJiep KaHus IpeIMETa.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
NPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a MpejiesiaMyi YCTaHOBJIECHHOM MPOrpaMMOi 10 XUMUU 00s13aTeIbHOM
(MHBapHaHTHOW) COCTAaBISIONIEH coJiepKaHUsl y4eOHOro mnpeaMera «XHUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCS. B COOTBETCTBUHM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cootBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusasmMu @PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJIEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJIEIYIOIIUM 3TAIOM MOJTYyYeHUsI XUMHUYECKOro 00pa3oBaHuUs
B paMKaxX U3Y4YCHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHUsl.
B aroli cBs13u n3ydeHue npeamera « XUMMHUs» OPUEHTUPOBAHO IPEMMYILIECTBEHHO Ha
paclipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
oOy4Jarommxcs, BHIOPABIINX OMPEACIEHHBIA PO 00ydeHus:, B TOM YHUCIE C
MEPCIIEKTUBOM  TOCIENYIOIIEr0 MOJY4YeHUsI XHMHUYECKOro O0Opa3oBaHHs B
opraHmu3anusax MnpopecCHoOHAIBHOTO oOpa3oBanus. Hapsiioy ¢ sTuM, B cBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUs N3yUCHUE TIPEIMETa
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTUA OO0y4awIuxcs, Ha (OPMUPOBAHUE y HHUX OOIIEHHTEIUICKTYaIbHBIX
YMEHUM, YMEHHUI palMoHaIM3alii y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.



CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIIyOJEHHOTO H3Yy4YeHUS
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranwdeckas xumusi» U «OOmas u
HeopraHuveckas Xumusi». [Ipu ompeneneHun MoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPeIMETA.

OcHoOBy cozaepkaHus KypcoB «Opranudeckas xuMmus» u «OOmas wu
HEOpraHWYECKass XHMHs» COCTaBIIICT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHUW TIOJTydaeT OMpeeaEéHHOE TEOPETUUYECKOE JOTOJHEHHUE, IO3BOJISIONIEe
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOJI€HHOM YpPOBHE HM3Yy4YeHHUs MpeaMeTa o0ecreueHa BO3MOXKHOCTH
3HAYMUTEJILHOTO YBEIWYEHUS 00bEMA 3HAHUN 0 XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
WX COEJIMHECHUI Ha OCHOBE PAaCUIUPEHUS U YTITyOJICHUS MIPEACTABICHUN O CTPOCHUU
BEIICCTBA, XHMHYECKOW CBS3M U 3aKOHOMEPHOCTSX MPOTCKAHUS pPEaKIui,
paccMaTpPHBAEMBbIX C TOYKH 3PCHUS XMUMHYCCKOW KMHETHKHW M TEPMOJMHAMHKH.
N3yuenne mnepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHYECKHX
AJIIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHUUECKHUX MPEICTABICHUSX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKM 3pEHHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pYIIECHUH, @ TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHus. M3ydeHHe THUIIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHUI 00 DJIEKTPOXMMHYECKUX TIpolieccax u
AIIEKTPOJIM3E PACIUIaBOB U PACTBOPOB BEIECTB. B Kypce opraHM4eckoil XuMuu mpu
PAaCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yaemsieTcsi 0co0oe
BHUMaHHUE BOIPOCaM 00 3JIEKTPOHHBIX d(PdheKkTax, 0 B3aMMHOM BIIMSIHUM aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKAHKE KYpPCOB XUMUU YTIIYOJIEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMpPEAeTIEHHOT0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIUSHUE CMEXHBIC NPEAMEThl. Tak, HampuMmep, B COJCPKaHHUH
mpeaMeTa Ui KJIAaCCOB XUMUKO-(pu3ndeckoro npodusis 60bI10e 3HaYeHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu nzydennn npeamera
B JIAaHHOM CJy4ae akIeHT OyneT cjaelaH Ha OOIIMHOCTh METOJIOB TIO3HAHUS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonexynsipHast TeOpus B PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, DJICKTPOJIN3a, MPEJACTABICHUS O CTPOCHHUH BEIIECTB U JPYTOE.

B TO0 ke Bpems B comepkaHUM TpeaMeTa Uil KIACCOB XHMHUKO-
Oouosiornueckoro npodusis OOAbIINN yAENbHBIM BeC OyAeT MMETh OpraHuYecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60J1ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alliy KJIETKH KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOMSAT, K TNPUMEPY, TAKUE CTPYKTYpPHBIE KOMIIOHEHTHI, KakK
JUTUJBI, O€IKU, YTJIEBObl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB
CIIy>KaT OCHOBOM JJIsl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCUHTE3A, JIbIXaHMUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
00IlleHaYYHBIX METO/IOB MTO3HAHMS U OMBITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEMETHBIX CBS3SAX C Yy4eOHBIMM TIpeAMETaMH, BXOASIIUMU B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HayuHble MpeaMeThl», «MaremaTuka u
uHdopMmatuka» 1 «Pycckuii sI3bIK U TUTEpPATYpay.

[Tpu u3ydyenuun yueoHoro npeamMera « XuMush Ha yriayOoJEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOTI'O M CPEJIHET0 00111ero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYUMOCTH SBIAETCS (OPMHUPOBAHHUE OCHOB HAYKH
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JIEITSIIbHOCTH
YeJI0BEKa M OJTHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toil 3aj1aun Ha
yriayOa€HHOM YypOBHE M3yUEHMsI MpeIMeTa TMpEeJIoiaraeT pealn3aluio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mNpeACTaBIEHUN: O MaTepUaIbHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJIEHUW MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMHUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJULHHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palroHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUST M OOIIEH KyIbTypbl YeJIOBEKa, a TaKKe AKOJIOTHYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHHMM BEIECTBA HA pa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJICKYJISIPHOM,  HAJMOJEKYJISPHOM, O  TEPMOJUHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHYECKUX peakiui, o
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CHCTEMAaX, 00 00IIHX
HAyYHBIX TPUHIUINAX XUMUYECKOTO MTPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U



MPOTHO3UPOBAHUA SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO pEIIeHUs: MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJIN3a U OICHKH C ITO3UIIUHM SKOJOTHYECKON 0€30MacCHOCTH IOCICICTBUI
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAaHUEM U NIEPEPabOTKOI BEIIECTB;
yray0JieHHe MPeACTaBICHUM 0 HAYYHBIX METOaX MO3HAHMS, HEOOXOIUMBIX
Ui TIPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOLIUX MECTO B TMPHUPOIE, B
MPAKTUYECKOU AEATEIIbHOCTU U MOBCEIHEBHOM KU3HM.

B nnane peanu3auuMu NEpBOOYEPEIHBIX BOCIHUTATENBHBIX M Pa3BHUBAIOLINAX
(GYHKIUN 1EJIOCTHOM CHUCTEMBbI CpeHEro OoO0IIero oO0pa3oBaHUs MPU U3YUYECHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM YpOBHE OCOOYI0  aKTyalbHOCTb
OpUOOPETAIOT TAKUE LENH U 33/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTHM B IIO03HABAEMOCTH SIBJICHUN IPUPOJIBI,
YBXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIIMM K OOYYEHHIO M TIO3HAHHIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPYECKUX
crocoOHocTel oOydarommxcs, (OPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KakK
YCJIOBHIO YCIICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHUpOBaHUE YMEHHMI M HABBIKOB Pa3yMHOTO IPUPOIOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpbI, IPHOOPETEHHUE OMBITA OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKOU IEATEIbHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS] XUMUU Ha yTIyOJIeHHOM
YpOBHE cpeiHero obmiero oopasosanus, coctapisieT 306 gaco: B 10 kiracce — 136
gacoB (4 yaca B Hezemo), B 11 kimacce — 170 gacos (5 gacoB B Heieno).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

[Ipenmer u 3HaUeHKE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPraHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BaJleHTHbIE BO3MOKHOCTM aTOMa YIJIEpoJa. XMMHUYECKas CBS3b B
OpraHUYeCcKUX COeANMHEHUSX. TUIBI THOPUIN3AIIMY aTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM cCBsi3M (OOMEHHBIH U JIOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, o©- U T-CBSI3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust crpoeHuss opraHnyeckux coeauHeHuii A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CoeAuHEHUN. MonekynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHyTas, COKpaliéHHas,
ckenetHas. M3omepus. Bunubl wn3oMepuu: CTPYKTypHas, HNPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYECKUX COeTMHEHUHN (MHYKTUBHBIN U
Me30MEPHBINA 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KIaccU(UKAIUS OpraHUYECKUX peaknui. OKUCIUTEITHHO-
BOCCTAHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEHIECTB M HUX MpEeBpalllCHH:
03HAKOMJICHHE C 00pa3laMHi OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHI MO MPEBPALICHUI0 OPTaHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
oOyTrIuBaHWE W TOPEHHE), KOHCTPYHMPOBAHHE MOJIEICH MOJIEKYJ OpPTraHUYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001Iast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJIKAaHOB: PEAKIMH 3aMElICHUs, H30MepHu3allui,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢opmysna, HOMEHKIATypa U uzoMepusi. OcoO0eHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTMAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
LUKIIOAJIKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3aLHS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3U. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Ousnyueckue CBOMCTBA aJTKEHOB. XMMHUYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU JBOWHOU CBS3H,
noymMepu3anuu u okucienus. [Ipapmino MapkoBHrkoBa. KauecTBeHHbBIE peakiiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOTyUYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHUMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHUS, TUMEPHU3ALUNA U TPUMEPHU3ALUHY,
OKHCJIEHUS. KUCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOINUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30ila. DU3WYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE alKWIBHBIX paTUKaIoB, KapOOKCHUIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeéM M LUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIICHUM:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOEe OOHApYKCHHE
yriepojia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyUYCHHUE ITUIICHA U U3yUCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusMu «Hed1b» u «Yronby, ¢ obpasiamu
IJIaCTMAacC, KaydyyKOB U PE3WHBI, MOJEIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB H
raJjOreHIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kinaccudukanusa. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHble CHUPTHI — JSTUIEHTVIMKONb W TIULEpUH. Du3nueckue Hu
XUMUYECKHE CBOMCTBA: PEAKIIMU 3aMEIIEHUs], B3AUMO/ICICTBUE C OPTaHUYECKUMHU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeo(huIsHOTo 3amenieHus. [lefictBrue Ha
opraHu3M yenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosryuyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMUYECKUE CBOMCTBRA AJIbJIETUI0B U KETOHOB: PEAKIIUU ITPUCOCTUHEHHUS.
OkucieHue anbJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHUCJIOTHL. [loHSITHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroob6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHCIIOT: CTE€apUHOBasA, NaJIbMUTHHOBAs, OJEUHOBAS, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpELE.

Kupsi. Ctpoenue, puznuecknue U XUMHUUECKHE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

O6mas xapakrepuctuka yrieBoaoB. Kinaccudukanus yrieBoioB (MOHO-, TU-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U aJIbJCTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupose u npuMmeHenue. llonucaxapuapl: kpaxman,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmalia: TMApPOJIN3, KAYECTBEHHAs pEakUus ¢ HOJOM. XUMHYECKHE
CBOMCTBa UEJUIIOJIO3bI: TUAPOJIN3, MoiydyeHue 3GUpoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIOBOI'O CIIMPTA B aJbJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakuus riuumepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 1oKo3sl ¢ Tuapokcuaom meau(ll), B3anmoneicTBre kpaxmana ¢ HOA0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o TemamM «Crnuptel U (EHOJBDY,
«Kap6oHoBbie KUCTOTHI. CIOKHBIE A(UPBD».

A30Tcojep:Kaniue opraHudecKue coeJMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIC CBOWCTRA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHUIUH — IpeICTaBUTENb aMUHOB apOMaTU4iecKoro psjia. CTpoeHne aHuiInHa.
B3aumHoe BiusHHME Tpynnm aTtoMoB B MoJeKkyle aHwiuHa. (OcoOGeHHOoCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmunokucnoTsl. Homenkmnarypa u uzomepus. OTaenbHbIe PEACTABUTENN O
AMUHOKHUCJIOT: TJWUWH, anaHuH. @OU3W4Yeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUIPOJIU3 MENTHIOB.

benku kak mpuponnsle nonumepsl. [lepBuuHasi, BTOpUYHAsT M TpPETUYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHue O€NKOB B BOJE, JEHATypalusi OEJIKOB MPU HATPEBAHUU, ILIBETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcozepKallie OPraHnuecKue COeMHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COCMHEHUI.

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS .

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJICKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHBb MOJIUMEpPHU3AIUU, CPEAHSS MOJICKYIISIpHAs



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TOJTUCTUPOJ, TMOJIUMETUIMETAKpWIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbie (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIINX B €70 COCTAB, HAX0XKICHUE MOJIEKYJISIPHON
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHMUS, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (DOPMYJbI OpraHMYEcKOTo BellecTBa Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIOCOOOB MOJY4YEHUSs, OINpEAesieHHue J0IH
BBIX0/Ia MPOAYKTa PEAKLNH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBJISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-
HAy4YHbIX TOHATUM, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHUEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorusi: kietka, opraHu3M, JKocucTeMma, Owocdepa, MeTaboIH3M,
HACIIEJICTBEHHOCTh, aBTOTPO(PHBIN U TreTepoTpOodHBIA TUM NHUTaHUSA, OpPOXKEHUE,
dboTOCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO MHTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC

OBILIASA N HEOPTAHUYECKAS XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0UYEK aTOMOB, KBAaHTOBBIC YHUCJIA. DHEPreTUUECKUE YPOBHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIeCKux 3JIEMEHTOB (S-, p-,
d-, f-o;mementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DNeKTpOHHbIE KOHPUTYpAlIMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HMOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsi3zb nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHON TEOpUEH  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
IPOCTHIX U CJI0KHBIX BEIIECTB MO IPyNIaM U repuoaam. 3Ha4YeHUE MepUoguIECKOro
3akoHa /.M. Menaeneena.

XuMHUYecKkass CBA3b. Buabl XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAs,
MeTaJuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTtHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BajieHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarenb, JHUraH[bl. 3HAYCHUE KOMIUIEKCHBIX COCTUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MONEKYJISIPHOIO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIBI
KPUCTAJTTMYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. HacelleHHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAaHUS OTIECIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XuMHYECKHX peakUil B HEOPraHUYECKON W OpraHuYecKOon
XUMHM. 3aKOH COXPAaHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHS U MPEBPAILCHUS
SHEPIUM NpPHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUECKUX PEaKIIHi.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omorenHbIe U reTeporeHHblie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PAcTBOPOB: KHUCIOTHAsl, HEWUTpasbHas,
mienounas. Bomopoaueiii mokaszatens (PH) pactBopa. I'maponus comneii. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUSS M BOCCTaHOBJICHWUSI.
Baxneiimume OKUCIUTENIM W BOCCTAHOBUTENIW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl M3YUYEHHMS BEIIECTB W WX NPEBpAILLCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOH pEaKIUH M IOJOKCHHUE XHUMHUYCCKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiioB B [leproaudeckol cucTteMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOEHHUS MX aToMoB. du3nyeckue CBONCTBA
HEMETAIIOB. AJUIOTPONIHS HEMETAUIOB (Ha IpUMEpPE KUCIopoaa, cephl, pocdopa u
yTIIepoa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJlIaMy U HeMeTajlJlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormmBHbIS
BJIEMEHTHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOMydeHHS, (HU3UUCCKHE H
XUMHWYECKHE CBOMCTBA. | alloreHOBOIOpObl. BaxkHEUIIME KHUCIOPOICOAEPKALINE
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOIYUYSHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIIOCOOBI TOIYYCHUS
kucsopona. @U3NYECKUEe U XUMHYECKHE CBOMCTBA W NMPUMEHEHHE KHUCIOpOJa
030Ha. OKCUABI U TEPOKCUBI.



Cepa. Haxoxpaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(V1). CepHucTas u cepHasi KUCIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB CEpHOM
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €ro COeIMHEHHUI. A30THbIE Y10OpEHusl.

®ochop. Haxoxnenue B mpupoje, CHocoObl MONY4YeHHs, (PU3NYECKHE U
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, M €T0
COeIMHEHUH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJydeHUs, (PU3NYECKHe U
xumudeckue cBoictBa. Oxcupn kpemuusA(lV), kpeMHUEBas KUCIOTa, CHIIMKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoanueckoil cucTeMe XMMHUYECKUX BJIEMEHTOB.
OCcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmime
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmmue  crocoObl
HOJIyYEHUs METaJIIOB: TUAPOMETAILTYPIrUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOpPPO3UH.

O6mrass xapakrtepuctuka MmeTawioB |A-rpynmer [lepuonuueckoit cCUCTEMBI
XUMHYECKUX eMeHToB. HaTpuil u kanuii: noimydeHue, puandeckue u XuMUIECKHE
CBOMCTBa, NPUMEHEHHUE MPOCTHIX BEMIECTB U UX COEAMHEHUN.

O6mrast xapakrepuctuka MetamwioB |lIA-rpynmer [leproguyeckoit cucTemMsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJlydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUS.

AJIOMUHUI: TTONyYeHue, (PU3nYecKre U XMMUYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTOr0 BEIIECTBA U €ro CcoeluHeHui. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OO0mast xapakTepucTuka MeTawioB moOouHblx mnoarpynn (b-rpymnm)
[Tepunogruueckon CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3nMYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUEe Xpoma.

OuU3nueCKue M XMMHUYECKHE CBOWCTBA MapraHia W €ro COEOUHEHHUM.
Baxueitmue coenunenuss wmapranma(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

Ou3NYECKUe U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coeauHeHul. OKCHUIbL,
rugpokcu bl U conu xkene3a(ll) u sxxenesa(lll). [TonydyeHue u mpuMeHeHHE Kele3a U
€ro CIUJIaBOB.

DU3UUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: mnomydeHue, (PU3MYECKHE M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIa ¥ TUJPOKCHUIA IMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [IprumeneHue
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaIlCHHUIL:
U3ydyeHre oO0pa3loB HEMETaUIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
IIEJIOYHBIX U IIETOYHO3EMENBHBIX METAJUIOB C BOAOW (BO3MOKHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTUOHBl METANIOB, B3aUMOJAECHCTBUE THAPOKCUAOB ATIOMHHUS M LHHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«l"anorensr», «Cepa u e€ coemuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B obecriedeHry yCTOWYUBOTO pa3BUTHUS ueioBeuecTBa. [lonstue
0 HAy4YHBIX METOJAaX MO3HAHUSA U METOAOJIOTHUN HAYYHOTO uccieqoBanus. Hayunsie
MPUHIIUITBI OPTaHU3AINH XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CITOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BEIIEeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCJIOThI, MeTaHoJa). [IpombllieHHbIe CIOCOOBI MOTYYEHHS] METAJIJIOB U CIUIABOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOLIECH CPeAbl U €ro nocueaAcTBus. Poiap xumun B
o0ecTIicUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MTpenapaToB. Poyib XUMUHU B Pa3BUTUU MEAUIMHBI.

XUMUSI TUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE A00aBKU. Poib Xxumuu B
o0ecreyeHuy NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [IpaBuia
0€30MacCHOr0 UCIIOIb30BAHUS MPETAPATOB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IEMEHT,
OeTOoH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIC YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 2JIeKTpOHUKUA. HaHOTEXHOIOT UK.

Pacuérnsbie 3anaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEII[ECTBA, MacCce WM O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECCTB, MACChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOJAYKTA PEAKIIMU, €CIU OJIHO
M3 BEIIECTB JAaHO B BHUJE pPacTBOpa C ONPEACIIEHHOW MAacCOBOM JIOJIEHN
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEILIECTBA B
pacTBOpeE, 10JIU BBIXO/Ia MPOYKTAa PEAKI[MUA OT TEOPETUUECKU BO3MOMXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzarnus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHWH  oOOmed
HEeOpraHmueckoi xumuu B 11 Kiacce OCyIIEeCTBISETCS YEpe3 UCIOJb30BAHUE KAK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccHU(UKalus, IePUOIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBa, HACANBHBIA Ta3, (HU3NUYECKHE
BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buomnorus: kierka, opraHus3M, SKocucTema, onocdepa, MeTaboJIM3M, MaKpo- 1
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
FOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIE3HBIE MCKOIIaeMble, TOTUIMBO,
pecypchl.

TexHoJIorrs: XUMHYECKasi MPOMBIIIJIEHHOCTh, METAJUTyPrusi, CTPOUTEIILHbIEC
MaTepUAIbI, CEITbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHAlOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHCsl POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0oOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIIAMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD LI€JIM U CTPOUTH
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JeTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAaMmeTa «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M TMPAKTHUYECKOW JeATEIHbHOCTH
oOydJaromuxcs B Mpoliecce peajan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM IEITEILHOCTH TP CO3J]aHUN YISOHBIX
MIPOEKTOB, PEIICHUHN YYEOHBIX U MIO3HABATENIbHBIX 33144, BBIMOJIHEHUH XUMUYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBECHHOUN XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAOMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HaBATEIbHBIX MOTUBOB B MTOJIYYEHHUHU U MOCIEAYIONIEM aHATN3E
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3AHHBIE C XUMUUECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIIECH ¢
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBHUI
MOCTYTKOB;

4) dpopmMupoBaHHs KYJbTYPBbI 310POBbS:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a IKU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

coOJIO/ICHUsT TIpaBUJl OE€30MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MTOBCETHEBHOM JKM3HU, B TPYAOBOU JEATEIHLHOCTH;

NMOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIINX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUS TOCIEICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOEro Kjacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISAM TpyZAa U pe3yJibTaTaM TPYJI0BOW NEATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAMBUAYAIbHON TPAaEKTOPUH
oOpa3oBanus, Oynmymieil mpodeccur W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MPUPOAE KaK HCTOUYHHKY
CYILIECTBOBAHHMSI )KM3HH HA 3E€MJIE;

NOHUMaHHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOM CpEIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHAIBHOIO MPUPOJOTOIb30BAHNUS;



AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAJIMYUS Pa3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH
U 0OI1IECTBEHHOM TPAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeACcTaBiIeHUs 00 OKPY)KAroIeM MHUPE KaK O €IMHCTBE MPUPOJBI M YEIOBEKAa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
IMBWIN3ALWU: B €€ TYMAaHUCTUYECKON HAIIPABIIEHHOCTH U BaXHOU POJIA B CO3/1aHUU
HOBOW 0a3pl MaTepUaNbHOM KYJIBTYpbl, B pEUICHUU TIJIOO0ANBbHBIX MpoOsieM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHIMA
YCIICIIHOTO TPYa U SKOJOTHYECKH KOM(POPTHOM KM3HU KaXKIOT0 YieHa 00IIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: [OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa |
MPOUCXOAIIUX B HEM U3MEHEHUN, YMEHUS JieTIaTh 000CHOBAHHBIE 3aKITIOYCHHS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATENBCKOMN AEATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENTBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI



MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS (bopMHpOBaHUS  MHPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
MpoLece, CUCTeMa, HAYYHbIA (akT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIpYTHUE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCHIUIUIMHAPHBIE, MUPOBO33PECHUECKNE 3HAHUS M YHUBEPCAJIbHBIE Y4YeOHBIC
JIEVCTBUS B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaJIbHbIE YUeOHbIE JeiiCTBUA

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpOBaTH M aKTyaJlM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapameTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABICHHBIMHU LIEJSIMU;

UCIIOJIB30BAaTh NPU OCBOEHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKKU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA ISl OOBSICHEHUS! OTJEIBHBIX (DAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPHUTEPUU [JIs KJIacCHU(PUKAIMK BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MPUYUHHO-CIECICTBEHHBIE CBA3M MEXAY HU3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMBbIX
SBJIICHUSIX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMUYECKHUE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4ecKas (hopmyJsia, ypaBHEHHE XUMHUUYECKON peakinu
— MpPU PEIICHUH Y4YEOHBIX MO3HABATEJBHBIX M MPAKTHUUECKUX 3a7ad, NPUMEHATbH



Ha3BaHHBIC MOJICITbHBIC MPEACTABICHUS IS BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECCTB U XUMHYCCKUX PEAKITHA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMH METOJIOB HAy4YHOTO ITO3HAHMS BEIIECTB U XUMHUYECCKUX
peaxkuuu;

(GOopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYEHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/ATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIEHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB MCCIICIOBAHUS,
COCTaBIIATh 00OOCHOBAHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
TIOMCKY METOJIOB PEIICHHMS TPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3INIHBIX METOI0B
TTO3HAHMUS.

3) paboTa ¢ nunopmaumeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHOpManuu (HAy4IHO-
MOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXkKaHWs, CIPaBOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh WHQPOPMAIUIO PA3TUYHBIX BHJIOB U (GOpM
peACTaBICHUSA, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTHBOPEUYUBOCTH;

dbopMyITHpOBATh 3aNPOChl U MPUMEHITh PA3IUYHBIE METOJBI IIPH TIOWCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH 1 Pa3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMaTbHYIO  (OpMY  TNPEICTABICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCITOJTh30BaTh HAYUHBIN S3BIK B KAYECTBE CPEJICTBA IMPU Pa0d0TE ¢ XUMUICCKOU
nHpopManuei: MPUMEHATh MEKIPEIMETHBIC ((PU3MYECKHEe W MaTEeMaTHYCCKHUE)
3HaKHA U CUMBOJIBI, (POpMYIIbl, a0OpEeBHATYPBI, HOMCHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYHIECTBY 00CYK/1a€MOI TEMBI B XOJ€ IUAJIOTa U/ UU
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMMU IIPU BBINOJIHEHUHU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOTro MpoeKTa, U (OpMYyJIUpPOBATH BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECHOBAHUN IMYTEM COIJIACOBAHUS IO3UILUMK B
X0J1e 00CYXJIeHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC YHHBepPCAJIbHbIC y4eOHbIC JeHCTBUS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss €€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUM Yy4YeOHBIX M HUCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haubosee
3G eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTrPAMMBI 110 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeTHEero o0I1ero o0pa3oBaHus BKIIOYAIOT CrIeIIU(UISCKUE IS
y4deOHOro npeaMera «XuMus» HaydHbIe 3HAHUS, YMEHHS U CITIOCOOBI ACHCTBUM 110
OCBOCHHIO, UHTEPIPETAIMHA U TPEOOPa30BAHUIO 3HAHWM, BUIBI NEATEILHOCTH 10
MOJIyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4e€OHBIX
CUTyalusiX, a TAaK’Ke B PEaJIbHbIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ XUMHEHl. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaTbl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpenmeTHble  pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMUS»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYEHWU OPTaHHYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECIEUEHHH YCTOMYMBOIO
pPa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTMUECKOM, IHEPreTUUeCKOr U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3[JaHUM HOBBIX MAaTEpHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJI0BEKa, a TAKXKE SKOJOTMYECKH 0OOCHOBAHHOI'O OTHOUIEHUS! K CBOEMY 3/10POBBIO
U IIPUPOJHOM CpeLe;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHSATUS — XUMUUECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToma, TUOpUAu3alMs aTOMHBIX oOpOuTanel, WOH, MOJEKYyIa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHas M TMPOCTPAHCTBEHHas (reoMeTpudeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHu4YeCKUe COCAMHEHHs, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHECHUS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon J[. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpallleHHs] HHEPrud TMpU XUMHYECKUX pPEaKluAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XMUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUe B OCHOBE
NOHUMAaHUS MPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUI; TIPEICTABICHUS O
MEXaHM3Max XHUMHYECKUX PpEeaKIUi, TEPMOJUHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MoOJIeKynaX (MHIYKTHUBHBIH W Me30MepHbIN 3¢ dexTsi, opueHtantsl | u Il pona);
(akTONOTrMYEeCKNE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX IPUHIIMITAX XUMUYECKOTO TPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, ITIepEepabOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCII0JI30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUHUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB IJIs WIUTIOCTPALIUU
UX XMMUYECKOT'O U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUM: YCTaHaBIMBAaTh MPUHAMJIEKHOCTh M3YUYEHHBIX
OpraHMYeCKMX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpPEAeTIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAuTH TpUBHAIBHBIE HA3BaHUS AJI OTIEIbHBIX
MpeICTaBUTENE OPraHMYEeCKUX BEIECTB (ITUJIEH, AllETUJIEH, TOIYOJI, TJIMLEPHH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, NAIbMUTHHOBAS KUCIIOTHI,
[VIMLMH, aJaHuH, MajbTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, HU30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(OpPMHUPOBAHHOCTh yYMEHHUS ONPENEATh BHUJ XUMHUYECKON CBA3UM B
OpraHMYeCKUX COEIUWHEHHUsAX (KOBaJleHTHAas M HWOHHas CBA3b, G- M T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa s 00bsiICHEHUS] 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOEHUE, PU3NYECKUE
U XUMUYECKHE CBOWCTBA THUIIMYHBIX MPEICTABUTENIEH pPAa3IUYHBIX KJIACCOB
OpraHWYECKUX BEUIECTB: AJIKAHOB, IUKJIOAJIKAHOB, AJTKEHOB, AJIKAAUEHOB, aJJKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIIMPTOB, AlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KUCJIOT, TPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUN KU aMUHOB,
aMUHOKHCJIOT, OCJKOB, yIJIeBOAOB (MOHO-, JH- W  TOJHCAXapuIoB),
WUIIOCTPUPOBaTh  TEHETHUYECKYIO  CBSI3b  MEXKIY  HUMHU  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUHl C MCHOJIB30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THUIIA KOBAJIECHTHOM CBA3M (G- U T-CBSA3M), B3AUMHOI'O BIIMSHUAS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh UCTOUYHUKU YTIIEBOAOPOIHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, YTOJb), CIIOCOOHI €T0 MepepadbOTKU U MPAKTUIECKOE
IIPUMEHEHHUE POAYKTOB IepepadbOTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOI 3HAHUN O €CTECTBEHHO-HAaYYHBIX
MeTOJaX MO3HAHUSA — HAOJIOJIEHUHU, U3MEPEHUH, MOJEIHUPOBAHUH, IKCICPUMEHTE
(peaJibHOM U MBICIIEHHOM) U YMEHHUSI TPUMEHSITh 3TH 3HAHMUS;

c(OpMHPOBAHHOCTh YMEHHUSI IPUMEHATH OCHOBHBIE OIEPALIUU MBICIUTEIBHOM
NESATENbHOCTH — aHAJIM3 W CHHTE3, CpPaBHEHHE, O000OIIEHHEe, CHCTEMATHU3ALUIO,



BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 M3YUYEHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTb YMEHHI: BBISBISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHSATUSAMU U TPEJCTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMUU i OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM PopMyaM
U YPaBHCHHSIM XMMHYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, o0BEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (POPMYIIBI
BEILIECTBA 0 MU3BECTHBIM MAaCCOBBIM JIOJISIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICSATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MepepabOTKOMN BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTyallUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh U TPOBOAMTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE W HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOICHUEM TMPaBUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABAaTh OMNACHOCTb TOKCHUYECKOTO JIEMCTBUS Ha >KUBbIE OPraHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MHOHUMAas cMbIc nTokazatens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISITh I€JICHANIPABICHHBIA TTOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MmaccoBoi nHbopmanuu, UHTepHET U nIpyrue), KpUTUUYECKU
aHAJIM3UPOBATH XUMUYECKYIO0 HHPOpMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUH C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ pojii B 00€CHEYeHUU YCTOWUYUBOTO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPruH, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOOINOJIH30BAHUSA, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAralOIINE MOHSATUS — XUMUYECKUM AJIEMEHT, aTOM, SIJIpO aTOMa, U30TOIIbI,
DJIGKTPOHHAss 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTAaM, OCHOBHOE U
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKas, BOJOPOJIHAS),
KpUCTAJUTMYECKAsA PpEIIETKA, XHUMHUYECKAasi PpEeaKIus, pacTBOp, OIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLAAIMH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHYECKOU PEAKIIMU, CKOPOCTh XUMHUYECKON PEAKINU, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUSI AIEKTPOJUTHYECKOM AUCCOUMAIMU, TEPUOAUYECKUIN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPALCHUS SHEPIUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUYUHHOCTH
YU CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJACTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM M HAJMOJEKYJISIPHOM YPOBHSIX;
MPEACTABJICHUSI O MEXAaHM3MaX XHMHUYECKUX PEAKIUN, TEPMOIUHAMHUYECKHUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTECKaHWs, O XHMHUYECKOM pPaBHOBECHH,
pacTBopax W JHCIIEPCHBIX CHCTeMax; (PAKTOJOTMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCIOJIb30BAHWH BOXKHEHUIIIUX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTHUUYECKOM JESATETbHOCTH YeJIOBEKa, OOIMX Hay4HBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCPHBIC TMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BATH COOTBETCTBYIOIINUE IMOHSTHUS TPU
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnieckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJTACCU(PUIITUPOBATH: HEOPTraHUYECKHE BEIIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 10 PA3JIMUYHBIM MMPU3HAKAM (YHUCITY U COCTaBY
pearupymroImx BeIIeCTB, TEIUIOBOMY A(PdeKkTy peakiunu, W3MEHEHHUIO CTereHel
OKHCJICHUS DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aropa U JApyrHe);
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAaHUA U KPUTEPUU JUIs KiaccUUKAIUU
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPHOJUUYECKOTO 3aKoHa Jl.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«PHEPIreTUYECKHE YPOBHW», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJJEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
3JIEKTPOHHBIX 000JI0YECK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPHIBATh CYIIHOCTH: OKHCIHUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAIlIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPE T'UIPOKCOKOMIIEKCOB IMHKA U alTFOMUHUA);



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(baKkTOpOB, a TAKXKE XapaKTeP CMEIIECHUS] XUMUUYECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOllMe HayyHbIE TPUHIUNBI XUMUUYECKUX MPOU3BOJICTB; 11€7€C000pa3HOCTh
NPUMCHCHHUS HECOPTaHUYECKUX BEIICCTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOJIOJICHHE, HU3MEPEHHUE, MOJEINPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U JI  OOBSICHEHWUS XHMHUYCCKHX SBJICHUN, HMMEIONIUX MECTO B MPHUPOJE,
MPAKTUYECKOU JIeSATEILHOCTH YEJIOBEKA U B TIOBCEHEBHOM JKU3HU,

c(hOpPMHPOBAHHOCTh YMCHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKHUX 3HAHUH C
NOHSTUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEIMETOB JUIs
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSITHM «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJIApHAs KOHIECHTPALIHY;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00hEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECCTB; TEIUIOBOro d(ddekra
peakluy; 3HAYEHUs BOJOPOJHOTO TOKa3aTels PacTBOPOB KHUCIOT M IIEIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
NPOJYKTa PEaKIMH, €CIM OJIHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE PACTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJM BbIXOJa MPOAYKTa PEaKIiK; 00BEMHBIX OTHOIIIEHUH T'a30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pasnTUYHBIX  (AKTOPOB HA CKOPOCTh XHMHUUYECKOW pEaKIHH, pEIICHHE
DKCIIEPUMEHTATBHBIX 3adad 1o Temam «Mertamtel» u  «Hemeramie») c
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIleHnus ¢ BEIIeCTBAaMHU U J1a00paToOpHBIM
o0opynoBaHueM, GOPMYIUPOBATH IIEJTb UCCIEAOBAHMS, MPECTABIATH B PA3IMYHOM
dbopMe  pe3ymbTaThl  AKCICPUMEHTA, AaHAIM3UPOBATh M  OIEHWUBATh WX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbIM 00OpYyAOBaHUEM, OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh OIMACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOUHMKAX (Hay4dHasi U yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJTM3UPOBATH XUMUYECKYIO HHMOPMAIIKIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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4.1 AMuHBI. AMHHOKHACIIOTHL. beku 14

Hroro no pazneny 14

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BricokoMoneKymsipHbIe COETMHEHUS 14

Hroro mo pazgeny 14

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue aToMa.
[Tepuonnueckuii 3aKOH U
1.1 [epnonnveckas cucrema 13
XUMHUYeCKnX deMeHToB J1. 1.
MenneneeBa
CrpoeHue BelecTna.
1.2 17 1
MHuoroo6pa3ue BeniecTn
1.3 XHUMHUYECKUE PEAKITUU 28 1 2
Hroro mo pazgeny 58
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemerans 48 2
2.2 Merabl 40 1 2
Utoro no pazneny 88
Pa3pen 3. Xumus u ;KU3HL
31 MeTo bl TO3HAHUS B XUMHUHU. 18 1
' XUMHS ¥ KHU3Hb
Hroro no paszneny 18
O06o01eHne u cucTeMaTu3alus 3HaHu’ 6




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

KonTtpoJbHbie

Bcero
padoTsl

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipeamer u 3HaueHNE OPraHUYECKON XUMUH,
MPEACTABICHIE O MHOTOOOpa3uu OPraHUIECKUX
COeqUHEHNN

DNEeKTPOHHOE CTPOEHUE aToMa yriiepoja (OCHOBHOE U
BO30YXIEHHOE COCTOSTHUS). BajeHTHBIE BO3MOXKHOCTH
aToma yriepoaa

XuMHYecKas CBSI3b B OPraHUYECKUX COCTUHEHUSX.
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H,
crocoObl pa3pbiBa cBs3EH

XuMuYeckas CBSI3b B OPraHUYECKUX COCTUHEHUSIX.
MexaHnu3mbl 00pa30BaHKs KOBaJIGHTHOW CBSI3H,
crocoObl pa3pbiBa cBs3EH

Teopus cTpoeHMsI OpraHM4eCcKUX coequHeHN A. M.
byrneposa

Bunbl nzomepun: cTpykrypHasi, IpOCTPaHCTBEHHAs.
DnexTpoHHbIe (H(HEKTH B MOJIEKYJIaX OPTaHUYECKUX
COEIMHEHUN

Buael nzomepun: CTpyKTypHasi, IpOCTPaHCTBEHHAS.
DnexTpoHHbIe ((HEKTH B MOJIEKYJIaX OPTaHUYECKUX
COEIMHEHHUN




[IpencraBnenue o kiaccu(pukanuu u

8. cucremaTtnyeckas Homenkiatypa (IUPAC)
OPraHUYECKUX BEIIECTB
[IpencraBnenue o kaccuuUKaum u
9. cucremaTrueckas Homenkiatypa (IUPAC)
OpPraHUYECKUX BEIIECTB
10. Knaccudukanus peakuuii B opraHn4ecko XuMHH
11. Knaccudukanus peakuuii B opraHn4eckoi XuMHH
12 Cucrtematusanus 1 0000I1IeHIE 3HAHUIN 110 TEME
' «TeopeTrnyeckre OCHOBBI OPraHUYECKON XUMUM»
13 Cucrematusanus 1 0000I1IeHNE 3HAHUI 110 TEME
' «TeopeTrnyeckre OCHOBBI OPraHUYECKON XUMHUM»
AJIKaHBI: TOMOJIOTHUECKHH psifl, oOmias hopmya,
14. HOMEHKJIaTypa U U30MEPHSI, JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT
15. Ouznyeckue U XUMUYECKHUE CBOMCTBA aJIkaHOB
16. Ouznyeckue U XUMUYECKHUE CBOMCTBA aJIKaHOB
17. Ouznyeckue U XUMUYECKHUE CBOMCTBA aJIkaHOB
18 Haxoxnaenue ankanos B npupoje. CriocoObl
' MOJIy4eHUsl U IPUMEHEHHUE aJIKaHOB
19 Haxoxnaenue ankanos B npupoje. Crocoobl
' MOJIy4eHUsl U IPUMEHEHHUE aJIKaHOB
Huknoankansl: o0mas popmyna, HOMEHKIATypa U
20. M30MepHsi, 0COOEHHOCTH CTPOCHUS U XUMHUECKUX
CBOWCTB, CITIOCOOBI MOJIy4EHUS U TIPUMEHEHUE
Huknoankansl: o0mmas popmyna, HOMEHKIATypa U
21. M30MepHsi, 0COOEHHOCTH CTPOCHUS U XUMHUYECKUX

CBOfICTB, CIIOCOOBI MOJIYYCHUS U IPUMCHCHUC




22.

Pemrenne pacy€THBIX 3a/1a4 Ha ONPEICIICHUE
MOJICKYJISIpPHOH (hOPMYJIBI OPraHUIEeCKOTO BEIIECTBA
110 MaCCOBBIM JOJISIM aTOMOB 3JICMCHTOB, BXOIAIIIUX B
ero cocran. Cucremarusanys U 0000IIeHe 3HAHUH 110
TEMCEC «HpeI[eJH)HI)Ie erIeBOIIOpO,III)I — aJIKaHBbI,
IIUKJIOQTKAHBI

23.

Pemenue pacuéTHBIX 33/1a4 Ha ONpeeiicHUe
MOJICKYJISIPHOH (hOPMYJITBI OPraHUIEeCKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIIIUX B
ero cocraB. Cucremarusanus 1 0000IeHne 3HAHUH 110
teme «[IpenenpHbIe yrIeBOIOPO b — aJIKaHFI,
[MKJI0ATKAHBD)

24.

AJIKEHBI: TOMOJIOTHYECKHH psl, obOmas hopmyna,
HOMEHKJIATYpa, JIEKTPOHHOE U TIPOCTPAHCTBEHHOE
crpoeHne Mosiekys. CTpYKTYpHas U IIHC-TPaHC-
M30MepHsl ATKEHOB

25.

CnocoObl IOJIYy4YCHUA U MPUMEHCHUEC aJIKCHOB

26.

OuznyecKkue U XMMHUYECKHUEe CBOIICTBA aJIKEHOB.
[IpaBuno MapkoBHUKOBa

27.

Pu3nuecKkre 1 XMMHUYECKHE CBOMCTBA aJIKEHOB.
IIpaBuino MapkoBHUKOBA

28.

[Ipaktuueckas pabora Ne 1 mo teme "llomyuenue
3TUJIEHA U U3yYEHUE €ro CBOMCTB"

29.

Pemenne paC‘-IéTHI)IX 3aa4 Ha ONIPCACIICHUC
MOJ'IGKy.]'IHpHOfI (bOpMy.]IBI OpPraHn4YeCKoOro BeUieCTBa

30.

AJKaJueHbl: CONpsDKEHHbIE, U30JIMPOBaHHEIE,
KymynupoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO
CTpOEHUs




31. CriocoObl mosTyyeHHs U IPUMEHEHUE alTKaIHeHOB
32. XHUMHUYECKUE CBOMCTBA COMPSKEHHBIX TUECHOB
33. XHWMHUYECKUE CBOMCTBA CONPSIKEHHBIX INECHOB
AJIKUHBI: TOMOJIOTHYECKUN psijl, oOmiast popmyina,
34. HOMEHKIIATypa, SJIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTpOEHUE MOJIEKYI, (pU3nUecKre CBONCTBA
35. XHWMHUYECKUE CBOMCTBA aJIKHHOB
36. KauecTBeHHBIE peakiy Ha TPOMHYIO CBSI3b
7. CriocoObl MostydeHus: 1 MpUMEHEHNE aIKHHOB
33 Pemrenne 3aga4: pac4€Tsl IO YpaBHEHUIO XUMUYECKOU
' peaknuu
39 Pemrenne 3aga4: pac4€Tsl IO YpaBHEHUIO XUMUYECKOU
' peaKkiuu
40. CucreMaruzanys 1 0000IIeHNe 3HAHUN IO TEME
ApeHBI: TOMOJIOTHYECKUH psif, oOmias ¢popmya,
a1 HOMEHKJIATypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
' CTPOEHHE MOJIEKYJ O€H30J1a U TOJIyoJ1a, UX
¢bu3nyeckue CBOWCTBA
42. XVMHYECKUE CBOMCTBA aPEHOB: PEAKIIMH 3aMEILECHUS
43 XUMHYECKUE CBOWCTBA aPEHOB: PEAKLINU
' IIPUCOEIMHEHNS, OKUCIIEHHE TOMOJIOTOB OeH30J1a
44, Oco0GeHHOCTH XUMUYECKUX CBOMCTB CTHpOJIa
45 Pemenue pacu€THBIX 3aa4 Ha ONIPEAETICHUE
' MOJIEKYJISIPHOM (POPMYIIBI OPraHNYECKOTO BELIECTBA
46. CrniocoObl nosTyyeHHs U NPUMEHEHUE apeHOB
47. [Tpupoauslii ra3. [lonytHbie HeTAHBIE T'a3bl
48. KaMmeHHBI# yrosb U MPOayKTHI €ro nepepadoTKu




Hed1p 1 cnocoOsr e€ nepepadotku. [Ipumenenue

49.
MIPOIYKTOB repepaboTKu HePTH
50 ["anioreHONpPOM3BOIHEIE YTIIEBOIOPOIOB: AIEKTPOHHOE
' CTPOCHHE; PEAKIINH 3aMEIIECHU TrajoreHa
JleficTBHE 1IEI04Yel HA TaJIOTEHIIPOU3BOIHBIE.
51. BzanMmopeiicTBue nurajJoreHaIkaHOB C MAarHHUEM U
IMHKOM
52 Pacu€tsl mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUH.
' Cucremaruzanus 1 0000IIcHIE 3HAHUH 110 TEME
53 ['eneTnveckas CBsI3b MKy pa3IMYHBIMU KJIacCaMu
' YIIIEBOIOPOJIOB
£4 ['eneTnveckas CBsI3b MKy pa3IMYHBIMU KJlacCaMu
' YIIIEBOZOPOIOB
- ['eHeTHveckas CBsI3b MEXKY pPa3IMYHBIMU KJIaccaMu
' YIJIEBOIOPOJIOB
55 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 Pa3eTy
' "VrueBonopoant"
57. KontponpHas padota 3a 1 momyroaue
[IpenenbHbIe OJHOATOMHBIE CIUPTHI: TOMOJIOTHYECCKUIT
cg psia, obmas opMyna, CTpOCHHE MOJIEKYIT, U30MEpPHs,
' HOMEHKJIaTypa, Kiaccuduxarus, Guandeckue
CBOMCTBA
59 XUMHUYECKUE CBOMCTBA MPEAEIBbHBIX OJJTHOATOMHBIX
' CITUPTOB
60 XUMHUYECKUE CBOMCTBA MPEAEIBbHBIX OJJTHOATOMHBIX
' CIIUPTOB
61 CriocoObI mosTydeHus: ¥ TPUMEHEHHE OTHOATOMHBIX

CIIUPTOB




[Tpocthie 3¢upsl: HOMEHKIIATYpa U U30MEPHH,

02. 0COOCHHOCTH (PU3NIECKIX U XUMUIECKUX CBOUCTB
63 [Ipocthie 3¢upsl: HOMEHKJIATYpA U H30MEPHH,
' 0COOCHHOCTH (PU3UICCKIX U XUMUICCKUX CBOUCTB
64 MHOT0aTOMHBIC CITUPTHI: ATUIICHTITNKOJIb U TIUICPHH,
' uX (pU3uvecKre U XUMHYECKHE CBOMCTBA
65 MHOT0aTOMHBIC CITUPTHI: ITHIICHTITUKOJIb U TIUICPHH,
' uX (pU3uvecKre U XUMHYECKHE CBOMCTBA
66 CriocoOBI MMOJTyYeHUsT ¥ IPUMEHEHHUE MHOTOATOMHBIX
' CITUPTOB
67 @DeHoI: CTPOEHHUE MOJIEKYIIbI, PU3NYECKHE CBONCTBRA.
' TokcuaHOCTH (heHoNIa
68. XuMudeckue cBoicTBa (heHoma
69. XuMudeckue cBoicTBa (heHoa
70. Crioco0sl oTy4eHus U mpuMeHeHue (heHona
[Ipaktuueckas padota Ne 2. Permenue
71. AKCIEPUMEHTANBHBIX 3a7a4 110 TeMe "CupThl U
henonsr"
- CucremaTu3zanus 1 00001IeHrEe 3HAaHUN IO TEME
' "CrnupTsl 1 heHobI"
ANbJIErUIbI U KETOHBI: JIEKTPOHHOE CTPOCHUE
73. KapOOHUIILHOM TPYIIIBI; TOMOJIOTUYECKUE PAJIBI,
obmras popmyna, U30MepHUsi 1 HOMEHKJIaTypa
24 ANbJIeruabl U KETOHBI: (PU3NYECKUE CBOMCTRA;
' peaKuu IpUCcOeIUHEHUS
. Peakunu okuciaeHHs 1 KaYeCTBEHHBIC PEAKIINH

AJIbACTUIOB 1 KETOHOB




PeaKHI/II/I OKHCJICHUA U KaUCCTBCHHBIC PCAKIIUU

76. aJbJETUI0B U KETOHOB
77. CriocoObI MoTy4eHHs albJIETUI0OB U KETOHOB
-8 OHOOCHOBHBIE MTPeIENIbHBIE KAPOOHOBBIE KUCIIOTHI,
' 0COOEHHOCTH CTPOEHHS X MOJIEKYIT
79 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX KHCIIOT, UX
' (usnUecKre CBONWCTBA
80 XUMHUYECKUE CBOMCTBA MPEIETbHBIX 0JJHOOCHOBHBIX
' KapOOHOBBIX KHCJIOT
81 Oco0eHHOCTH CBOMCTB MypaBbHUHON KHCIIOTHI.
' MHoroo6pasue KapOOHOBBIX KUCIOT
Oco0eHHOCTH CBOICTB: HEMPEAEIbHbIX U
82 apOMaTHYECKUX KapOOHOBBIX, JUKAPOOHOBBIX,
' I'HJIPOKCUKapOOHOBBIX KHCIOT. [IpencTaBurenu
BBICIINX KapOOHOBBIX KHCIIOT
83. ITonsiTue 0 Mpou3BOJHBIX KAPOOHOBBIX KUCIOT
a4 CrniocoObl nostyyeHus 1 IpUMEHEHNEe KapOOHOBBIX
' KHCIIOT
85 CrnoxHble 3(hpupbl: TOMOJIOTHYECKUHN PsiJl, 0OLIast
' (bopmyna, n30MepHs 1 HOMEHKIaTypa
86. dusnueckue U XMuMUYECKUe CBONCTBA 3(hUpoB
87. dusnuecKkue U XMuMUYeCKrue CBONCTBA 3(hUpoB
Pemienune pacuéTHbIX 3aJa4: O YPaBHEHUIO
88. XUMUYECKOHN PEAKLUHU, HA ONIPEICIICHUE
MOJIEKYJISIPHOM (POPMYJIIBI OPraHNYECKOTO BELIECTBA
Perienune pacuéTHbIX 3a/a4: O YpaBHEHUIO
89. XMMHMUYECKOHN PEaKLMH, Ha ONIPENIECIICHNE

MOJ'ICKyanHOfI (bOpMyHBI OpPraHn4YcCKOro BCUIeCTBa




[Ipaktudeckas padora Ne 3. Pemenue

90. SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme "KapboHoBbie
KucnoThl. CroxxHbIe dPHUpHI"
o1 XKupsr: crpoenne, GU3NIECKUE U XUMUYECKHE
' cBolicTBa (TUIPOJIH3)
92 XKupsl: cTpoenue, pu3nueckre U XUMUYECKUE
' CBOMCTBA (THIPOJIU3)
93 Oco0eHHOCTH CBOICTB JKUPOB, COJIEPIKALIUX OCTATKH
' HeMpeeNbHbIX JKUPHBIX KUCIOT. JKupbl B pupojie
MBp11a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
94, Motoriee feiicteue. [IoHsATHE 0 CHHTETHYECKIX
Moromux cpeactax (CMC)
95 I'enernueckas cBsI3b YriaeBOJOPOJOB U
' KHCIIOPOACOAEPKAIINX OPraHUYECKUX BEIIECTB
96 I'enernyeckas cBsI3b YriIeBOJAOPOOB U
' KHCIIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB
97. Pacu€Thl mo ypaBHEHUSIM XUMUYECKUX PEAKIIUH
98. Pacu€Thl mo ypaBHEHUSIM XUMUYECKUX PEAKIIUH
CucremaTtu3zanus 1 0000IIeHHE 3HAHUI 110 TeMe
99. «KapOoHHIIbHBIE COETUHEHUS: abACTH Il U KETOHBI.
Kap6onossie kucnotsl. Cnoxubie 3Qupsl. Kupbi»
100 OO01as XxapakTepucTUKa YriaeBOAOB U KiacCUPUKAIIS
' yTJI€BOJOB (MOHO-, T~ U TOJIMCaXapu/Ibl)
101 MoHocaxapuisl: GpU3HUECKre CBOICTBA U HAXOXKIEHHUE
' B IIPHPOJIC
102 MoHocaxapusl: (pU3HUECKre CBOICTBA U HAXO0XKICHHUE

B IIpUpOJie




[IpuMeHeHue IroKo3bl, €€ 3HaYCHUE B

103 KHU3HEIEATSILHOCTH OpraHu3Ma
104 Jlucaxapuipl: caxapo3a, MaJIbTO3a U JIAKTO3a.
' HaxoxaeHne B Ipupo/ie ¥ IPUMEHCHUE JIUCAXapUIOB
105 [omucaxapuapl: CTpOEHHE MaKPOMOJICKYJT,
' (u3HUecKre U XUMUYECKUE CBOMCTBA, TPUMEHEHHUE
Pemenne pacueTHBIX 3324 Ha ONpEACTICHUE T0JIN
106. BBIXOJIa IIPOAYKTA pEAKIIUU OT TEOPETUIECKU
BO3MOKHOTO
107. Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 Pa3eTy
108 KonTtponsHas padoTa o teme
' "Kucnopoaconepxaniye OpraHu4ecKie CoeIMHEHU"
AMUHBL: KJTaccupUKaIns, CTPOCHUE MOJISKYII, 001Ias
100. dhopmyna, n3oMepusi, HOMEHKIATypa U GU3HIECCKIE
CBOMCTBA
110. XUMUYECKUE CBOMCTBA aMU(PATUYECKUX aMUHOB
11 AHWINMH: CTpPOCHUE aHWINHA, 0COOEHHOCTH
' XMMHYECKUX CBOMCTB aHUJIMHA
11 AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH
' XMUMHYECKUX CBOMCTB aHUJIMHA
113 CriocoObl mostydeHus: U MpUMeHeHne anu(aTudecKux
" | amuHOB
AMUHOKHUCIIOTBI: HOMEHKJIATypa U H30Mepus,
114. ¢u3nyeckue cBoricTBa. OTAEIbHBIC IPEICTABUTENHN O
AMUHOKHUCIIOT
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT, UX
115. OMOJIOTHYeCKOe 3HAYCHHEe aMUHOKUCIOT. CHHTE3 U

TUApOJIN3 IENTHAOB




116.

Benku xak mpupoaHbIe TOJIMMEPBI; CTPYKTYPBI OSIIKOB

117.

XUMHUYECKUE CBOUCTBA OEJIKOB

118.

A3oTcoiepiKaIye reTepouKINIeCKUEe COCIMHEHYISL.
HykiienHOBBIE KUCIIOTBI: COCTAB, CTPOCHUE U
Ouosornyeckas poib

119.

A3oTcoaepikarne reTepoluKINIecKue COeTNHEHHS.
HYKJ'ICI/IHOBI)IC KHCJIOTBI: COCTaB, CTPOCHUC U
Ouosoruyeckas poJib

120.

[IpakTueckas padota Ne 4. Pemenue
SKCMEPUMEHTAJIbHBIX 33/1a4 10 TEME
"A3zoTcoaepkanue OpraHn4eckne CoeTMHEHUs "

121.

[IpakTueckas padota Ne 5. Pemenue
SKCIIEPUMEHTANBHBIX 3a71a4 110 TeMe "Pacno3HaBaHue
OPraHM4eCcKUX COCTUHEHUN"

122.

KonTtponpHas padota o Teme "A30Tcoaepxranine
OPraHM4eCcKue CoeAMHEHU"

123.

OCHOBHBIC TTIOHATHUS XUMHH BBICOKOMOJICKYJIAPHBIX
CO@I[I/IHGHI/Iﬁ M MCTOABI X CUHTE3a —II0JIMMEPHU3al UL
U IIOJIMKOHACHCALIUA

124,

OCHOBHBIC TTIOHATHS XUMHHU BBICOKOMOJICKYJIAAPHBIX
COCI[I/IHSHI/II‘/'I U MCTOIbI UX CHUHTC3a —IIOJIMMCPU3 AUl
U IIOJIMKOHACHCAIUA

125.

IInmacTmaccel. YTunuzamus u nepepa60TKa IIJ1aCTUKa

126.

BomoxkHna: HaTypaJIbHBIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepBI crienuaJibHOTO
Ha3Ha4YCHUA

127.

[Mousitue 06 HCKYCCTBCHHBIX BOJIOKHAX




DnacToMepsl: HaTypaJIbHbIM CHHTETUYECKHE KaydyKH.

128. Pe3una L
[Ipaktudeckas padora Ne 6. Pemenue

129. 9KCIIEPUMEHTAJIbHBIX 3a71a4 110 TeMe ""Pacno3HnaBanue 1
IJ1acTMacc ¥ BOJIOKOH"
O060011eH1Ee U CUCTEMATH3alINs U3YYEHHOTO

130. | wmarepuana mo treme "BbICOKOMOJIEKYIISIPHbIE 1
coenuHeHus"

131, O060011eH1E U CUCTEMATH3alINs U3YYEHHOTO 1
Marepuana no kypey 10 kiacca

132, O060011eH1Ee U CUCTEMATH3alUs U3YYEHHOTO 1
Marepuana no kypey 10 kiacca

133. Hrorosas koHTpoJbHAS paboTa 1

134. AHau3 UTOTOBOM KOHTPOJIBHOU PabOThI 1

135. O06o0menre 1 MoBTOpeHne n3ydeHHoro B 10 kmacce 1

136. O06o0menre 1 MoBTOpeHue n3ydeHHoro B 10 kimacce 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136




11 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne m/n Tema ypoxa Kontpoasubie | IlpakTHueckue wHppoBLIe
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM 3IEMEHT. 1
' HN30TOMBI
5 CtpoeHue AIeKTPOHHBIX 000JI0YE€K aTOMOB, KBAHTOBBIE 1
' qucia
3 CtpoeHue AJIeKTPOHHBIX 000JI0YE€K aTOMOB, KBAHTOBBIC 1
' qpcIa
4 Knaccugukaruss XiMHYECKHX 3JIEMEHTOB (S-, p-, d-, f- 1
AJIEMEHTHI)
5. Pacnipenenenre 3eKTpOHOB IO ATOMHBIM OPOUTAIISIM 1
6. Pacnipenenenre 37eKTpOHOB IO ATOMHBIM OpOUTAIISIM 1
7 DNeKTpOHHBIC KOH(PUTYPAITUH aTOMOB 3JIEMEHTOB B 1
' OCHOBHOM U BO30YXJIEHHOM COCTOSTHUU
8 DNEeKTPOHHBIE KOH(UTYpaIli HOHOB. 1
' DJIEKTPOOTPUIIATEILHOCTD
9 DNEeKTPOHHBIE KOH(UTYpaIli HOHOB. 1
' DNEeKTPOOTPULIATENEHOCTh
[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema
10. xuMmudeckux neMmeHToB JI. Y. MeneneeBa, CBsI3b € 1
COBPEMEHHOU TeOpHel CTPOEHUsI aTOMOB




11.

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUECKUX
3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX
BEILECTB I10 TPyINIaM U Iepuoiam

12.

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMHUECKUX
3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX
BEILIECTB I10 TPyIIaM U Iepruoiam

13.

CucreMaTHu3anms 1 0000I1eHNE 3HAHUI 110 TEME

14.

Bunel xumudeckoii cBsi3u. MexaHnu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3U. BOOpoO1HAS CBSI3b.
MexMoneKyasIpHble B3aUMOIEHCTBHS

15.

BajenTHOCTE M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b
ANIEKTPOHHOU CTPYKTYPBI MOJICKYJ C MX TEOMETPUUYECKUM
CTPOCHHEM

16.

BajieHTHOCTE M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b
ANIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C KX T€OMETPUICCKUM
CTPOCHHEM

17.

[IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSAX: COCTaB U
HOMEHKJIaTypa

18.

BemectBa MOJICKYJIIPHOTI'O U HEMOJICKYIISIPDHOT'O
CTPOCHHA. Tunsr KPpUCTAJUINYCCKUX PCHICTOK U CBOIiCTBa
BCIICCTB

19.

BemectBa MOJICKYJIAPHOTO U HEMOJICKYIISIPHOTO
CTPOCHUH. Tuner KPUCTAJUIMICCKUX PCIICTOK U CBOICTBaA
BCIICCTB

20.

Ilonsatue o JAUCIICPCHBIX CUCTCMaAX. HpCI[CTaBHeHI/Ie ()
KOJJIOMJHBIX paCcTBOpax




HUctunnsie PaCTBOPLI: HACBIMICHHLIC 1 HCHACBIIICHHBIC,

21.
pacTtBOpuMOCTh. KpucTtaimoruaparsl
22. CriocoObI BEIpaKEeHUST KOHIICHTPAIIUU PACTBOPOB
Pemrenne 3ama4u ¢ Mcnoab30BaHUEM MTOHSITHH "MaccoBast
23. JI0JISI paCTBOPEHHOTO BeriecTBa'", "MoJIsIpHas
KOHIICHTparums"
Pemrenne 3ama4u ¢ MCnoab30BaHUEM MTOHSITHI "MaccoBast
24. JIOJIS1 PaCTBOPEHHOTO BemecTra', "MosipHas
KOHIEHTparus"
Pemenne 3amay ¢ MCIOJIb30BaHMEM MOHATHH ''MaccoBas
25. JI0JIs1 paCTBOPEHHOTO BeniecTna', "MosipHas
KOHIEHTparus"
26 Knaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX
' BEIIECTB
97 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX
' BEIIECTB
28. CucreMaruzanys 1 0000IIeHNEe 3HAHUI 10 TEME
KounTponsnas pabora o temam "CrpoeHue aToma.
29 [Tepuonuueckuii 3akoH u [lepuoandeckas cucrema
' xumuueckux anemeHnToB . 1. Menneneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"”
30 AHanu3 pe3ynbTaToB KOHTPOJIBHOM pabOThI, KOPPEKIIUS
' OLNGOK
31 Knaccudukarus XuMHUIECKUX peakluii B HEOPraHUYECKOM
' Y OPraHUYeCKOW XUMUHU.
32 3aKOH COXpaHEHHUs1 MAaCChl BEILIECTB; 3aKOH COXPaHEHUS U

MpEeBpalliCHUS SHCPTUU ITPHU XUMHUYCCKUX PCAKIUAX




TennoBblie 3G HEKTH XUMUYECKUX PEAKITHIA.

33 TepMoxuMuueckue ypaBHEHUS

34 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX PEaKui U
' TEPMOXUMHUYECKUM YPaBHEHUSAM

3 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX PEaKuil U

> TEPMOXUMUYECKUM YPaBHEHUSIM

36 CKOpOCTh XMMHUYECKOHN peakluy, €€ 3aBUCUMOCTb OT
' pasnuuHbIX (hakTopoB. Karanus u kaTanuzaTopbl

37 CKOpOCTh XMMUYECKOH pEeaKIuH, €€ 3aBUCUMOCTb OT
' pasnuuHbIX (hakTopoB. Karanus u kaTanuzatopbl

38. ['oMoreHHbIE U TE€TEPOrEeHHbIEC PEAKIIUU

39 [IpakTrueckas padota Ne 1 mo teme "BrnusiHre pa3nuaHbIX
' (hakTOpOB Ha CKOPOCTh XUMUUYECKOU peakiuu"

40 OO6patumbie U HEOOpATUMBIC PEaKIIUU. XUMHUECKOE
" | paBHOBecue

a1 [TpakTuueckas padota Ne 2 o teme "BrnusiHre pa3nuuHbIX
' (hakTOPOB Ha MOJOKEHUE XUMUYECKOTO paBHOBeCHS"

42 DnexTponauTHdeckas aucconuanus. CuibHbIE U craldble
' 3eKTpoJuThl. CTENneHb JUCCOMAIIN

43 DnexTponuTHdeckas aucconuanus. CuibHbIE U cralble
' 3eKTpoJuThl. CTENneHb JUCCOMAIIN

a4 HNonnoe npounssenenue Boapl. Cpena BOJHBIX paCTBOPOB.
' Bopopoanslii nokaszarens (pH) pactBopa

45 I'mpponus coneit. Peakuy, nporekaromue B pacTBOpax
" | onekTposuToB

46 I'mpponus conelt. Peakum, nporekaromue B pacTBOpax

QJICKTPOJIUTOB




OKHUCIIMTEIBHO-BOCCTAHOBUTEIILHBIC pCaKknuu.

47 Baxxueiime OKUCIUTEIIN U BOCCTAHOBUTEIIN !
48 OKHCIUTETEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU. 1
' Baxxueiinme OKUCINUTEIN U BOCCTAHOBUTEIIN
49. MeTtop 31eKTpOHHOTO (3JIEKTOHHO-UOHHOT0) OanaHca 1
50. MeTtop 31eKTpOHHOTO (3JIEKTOHHO-UOHHOT0) OanaHca 1
ol. DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1
52. Pemrenne 3a1a4 pa3au4HbIX TUIOB 1
53. Pemrenne 3a1a4 pa3au4HbIX TUIOB 1
54. Pemrenne 3aga4 pa3nu4HbIX TUIIOB 1
- CucreMaruzanys 1 0000IIeHNEe 3HAHUN IO TEME 1
| "Xumuueckue peakuun"
56. [ToaroroBka K KOHTPOJILHOM paboTe 1
57. KontponbHas padota 3a 1 momyroaue
cg AHanu3 pe3ynbTaTOB KOHTPOJILHOM pabOThl, KOPPEKITUS 1
' OLINGOK
[Tonoxenue HemeramioB B [leproanueckoit cucreme
59 XHMHYECKUX 351eMeHTOB JI. 1. MeHnaeneeBa u 1
' 0COOEHHOCTH CTPOCHHUS UX aTOMOB. DU3HYECKHE CBOMCTBA
HEMETAaJJIOB
[Tomoxenne HemeraioB B [lepuoauueckoit cucreme
60 XUMH4YEeCKUX 351eMeHTOoB JI. 1. MeHnaeneeBa u 1
' O0COOCHHOCTH CTPOCHHUA UX aTOMOB. Du3nuecKkue cBOMCTBa
HEMETAILIOB
61 AnnoTpormnusi HeMeTaJuIoB (Ha MpUMeEpPe KUCIOPO/Ia, CePHI,

docdopa u yriaeponaa)




Bonopona: nonyuenue, pusznyeckue u XUMUYECKUE

62. cBoiicta. ['uapu sl
63, ["aymoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI MOTYICHUS,
(dbu3UYecKue U XUMUYECKHUE CBOMCTBA
64 lManorenoBomopoasl. Baxkunenime Kucaopoacoaepxxanimue
" | coeaMHEHUs raJoreHOB
65 JlaGopaTopHbIe U TPOMBIIICHHBIE CIOCOOBI MTOTyYEHUS
' rajoreHoB. [I[puMeHeHue raloreHoB U UX COCTMHEHU I
66. Pemrenne 3a1a4 pa3an4HbIX TUIOB
67. Pemenue 3aga4d pa3nuyHBIX TUTIOB
68 [Tpaktuueckas padota Ne 4. Permenue
' AKCIEPUMEHTANIBHBIX 3a7a4 1o TeMe "["anorensr"”
Kucnopon: mabopaTtopHbie ¥ TPOMBIIIIEHHBIE CTIOCOOBI
69. MoJTy4eHus, GU3UIECKUE U XUMHYEeCKUe cBoCTBA. O30H.
[IpuMeHeHne Kucinopoa u 030Ha
70. Oxkcuzpl ¥ NEPOKCUIBI
71. Pemenue 3a1a4 pa3auyHbIX TUTIOB
72. Pewrenue 3a1au pa3auyHbIX TUIIOB
7 Cepa: HaxOXJI€HUE B MPUPOJIE, CIIOCOOBI MOTyYEHUS,
¢buznyeckue U XuMUYeCKHe CBOKWCTBA
74. CepoBosopo, cynb(u bl
25 Kucnopoaconepxaimue coequHenus cepbl. OcoOeHHOCTH
' CBOWCTB CEpHOM KUCIIOTHI
26 Kucnopoacoaepxamue coequHenus cepbl. OcoOeHHOCTH
' CBOWCTB CEpHOM KUCIIOTHI
77. Pemrenue 3aaau pa3auyHbIX TUIIOB




78.

Pemenne 3aaa4 pa3jIMuHbIX TUIIOB

[Ipaktuyeckas padora Ne 5. Pemenue

79. SKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe "Cepa u eé
coeMHEeHUS"
80 A3OT: HAX0XJACHHUE B PUPOJIE, CIIOCOOBI MOTyUEHUS,
' (duzHUecKre U XUMUYECKUE CBOMCTBA. AMMUAK, HUTPHUIBI
81 A3OT: HaX0XJACHHUE B PUPOJIE, CITOCOOBI TOTyUEHUS,
' (du3HYecKre U XUMUYIECKUE CBOMCTBA. AMMUAK, HUTPHUIBI
82 Kucnoponconepxkamnue coennaenns azota. OCOOEHHOCTH
" | CBOMCTB a30THOM KHCJIOTBI
83 Kucnoponconepsxkamnme coenuaenns azota. OCOOEHHOCTH
" | CBOWCTB a30THOM KUCJIOTHI
84 [IpumeneHne a30Ta U €ro COeAMHEHUNM. A30THBIE
" | ymoOpenus
docdop: HaxOXKIEHHE B IPUPOIE, CIOCOOBI MOTYUCHHUS,
85. (bu3uveckue u XuMuieckue cBorictea. Gochupl u
dhochun
86 Oxcugsl hocdopa, pochopconepxaine kuciaotsl. Comaun
' (hochopHOI KUCTOTHI
g7 Oxcunsl hocdopa, pochopconepxaine kuciaotsl. Comu
' (hochopHOI KUCTOTHI
88 [Tpumenenue pocdopa u ero coeaunenuit. @ocpopusie
" | ymoOpenust
89. Pemenue 3a1a4 pa3nuyHbIX TUIIOB
90. Pemenue 3ana4 pa3anyHbpIX TUIIOB




[Ipaktuyeckas padora Ne 6. Pemenue

91. HKCTIIEPUMEHTAIBHBIX 33134 10 TeMe "A30T U Gochop U ux
coeqnuenusa”
VYriepona: HaX0XKACHUE B IPUPOJIE, aJUIOTPOITHBIE
92. Mo upuKauy; GU3NIeCKue U XMMHUECKHE CBOMCTRA,
MIPUMEHEHUE
93 Oxcun yraepona(ll), okeun yrinepona(lV), yronsnas
" | kwmcnora u eé conu
04 Oxkcun yraepona(ll), okeun yrnepona(lV), yromsnas
" | Kwucnora u eé conu
95. Pemenue 3a1a4 pa3auyHbIX TUIIOB
96. Pemenue 3aga4 pa3anyHbIX TUTIOB
97 Kpemuwnii: HaxoxaeHHE B TPUPOJIE, CIIOCOOBI TTOTYICHHUS,
¢buznyeckue 1 XuMUYecKre CBOWCTBA
98. Oxkcun kpemuaus(1V), kpeMHUEBasT KHCIIOTA, CHIIUKATHI
99. Oxcun kpemuus(1V), kpeMHUEBast KMCIOTA, CUITMKATHI
100 [Ipumenenne kpeMHHUs U ero coeauHeHui. CTekIo, ero
' MOJIy4eHHUe, BUABI CTEKIIa
101. Pemenue 3aa4 pa3nuyHbIX TUIIOB
102. Pemenue 3a1a4 pa3nuyHbIX TUIIOB
103. Pemenue 3ana4 pa3anyHbeIX TUIIOB
104 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe
' "HemeTamisr"
105. KonTtponsHas padora no teme "Hemeramnsr"
106 AHanu3 pe3yiabTaToB KOHTPOIHHOU PaOOTHI, KOPPEKITHS

1011050100 8




[Tonmoxenne metamios B [lepuoauyeckoit cucreme

107. XUMHMUYECKUX 371€MEHTOB. OCOOEHHOCTH CTPOEHUS 1
AIIEKTPOHHBIX 000JI0YEK ATOMOB METAJIOB
[Tosmoxenne metamios B [lepuoauyeckoil cucreme
108. XUMHUYECKUX 371eMEHTOB. OCOOEHHOCTH CTPOEHUS 1
AJIEKTPOHHBIX 000JI0UEK aTOMOB METAJIJIOB
109 O6uue ¢puznueckue cBoiicTBa MetamioB. [Ipumenenue 1
' METaJJIOB B OBITY M TEXHUKE
110. CmuaBel MetaiioB. Koppo3ust meTanios 1
111. Pemrenne 3a1a4 pa3au4HbIX TUIOB 1
112. Pemenue 3a1a4 pa3auyHbIX TUTIOB 1
113. Pemenue 3a1a4 pa3auyHbIX TUTIOB 1
114 DNEeKTPOXUMHUYECCKUH Psijl HApsbKeHU MeTaiioB. O0mue 1
' CHOCOOBI OJTYYEHHS] METAJIIIOB
115 DIEeKTPOXUMHUYECKUH Psijl HANpsbKeHU MeTaiioB. O0mue 1
' CHOCOOBI OJYYEHHS] METAJIIIOB
OO6mras xapakTepucTuka MeTayioB | A-rpymms
[lepuoanueckoil cUCTEMbI XMMUYECKUX 3JIEMEHTOB.
116. Hatpuii 1 xanuii: nonydenue, Gpuznyeckue 1 XMuMUIECKHE 1
CBOWCTBA, IPUMEHEHHUE MIPOCTHIX BEIIECTB U UX
COECOUHEHUN
OOmas xapakTepucTuka MeTayuioB | A-rpymisl
Ileprouueckol CUCTEMBlI XUMUYECKUX HIEMEHTOB.
117. Hatpwuii u kanuii: noaydenue, pusnueckue U XUMHUYECKUE 1

CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX
COEIMHEHUN




Oomas xapakrepuctuka MetayuioB || A-rpymnms
[Teproanueckoi CUCTEMbI XUMUYECKHUX AJIEMEHTOB.

118. Marnuii u Kanpuuii: noxydeHue, Gu3ndeckue u
XUMHUYECKUE CBOMCTBA, MPUMEHECHHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN
O6mas xapaktepuctuka MetamioB || A-rpymrbl
[Teproanueckoi CUCTEMbI XUMUYECKHUX AJIEMEHTOB.

119. Marnuii 1 KajabIuil: noixydenue, Guznyeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
UX COCIMHEHUHN

120. XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

121 ANIOMUHMN: TIOJTydeHne, GU3NIECKue U XUMUICCKUE

' CBOWCTBA, IPUMEHEHHUE
129 AmMdoTepHbIe CBOMICTBA OKCHA ¥ THIPOKCHIA ATFOMUHUS,
' TUAPOKCOKOMILIEKCHI aJIFOMUHMS, NX TPUMEHEHUE

123. Pemenue 3a1a4 pa3aiuyHbIX TUTIOB

124. Pemenue 3a1a4 pa3aiuyHbIX TUTIOB

125. Pemenue 3aa4 pa3nuyHbIX TUIIOB
[IpakTuueckas pabota Ne 7. Pemenue

126. SKCIIEPUMEHTAIIbHBIX 33/a4 110 TeMe "MeTasuibl IJ1aBHbIX
noarpymn"
OO1as XxapakTepucTUKa METAIOB TOOOYHBIX TOATPYIIIT

127. (b-rpynm) Ilepuouyeckoil cucTeMbl XUMHYECKHX
3JIEMEHTOB

128 Du3nYecKUe U XMMUYECKUE CBOWCTBA XpOMa U €r0

COeﬂHHCHHﬁ, HUX IPUMCHCHUC




DuU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U €ro

129. COCIMHEHUH, UX IPUMEHECHHUE
130 Baxueiimme coequnenus Mapraana. [lepmanranar xanus,
' €ro OKHCJIUTENIbHBIE CBOWCTBA
131 Baxneiimme coenqunenus Mapraana. [lepmanranar xanus,
' €ro OKHCIINTENBHBIE CBOWCTBA
132 dusznyeckre U XMMHUUECKIE CBOMCTBA JKejie3a U €ro
' coenuHenuil. [Tonyyenue u npruMEeHEeHHE CIIaBOB KeJe3a
133 dusznyeckre U XMMHUUECKIE CBOMCTBA JKejIie3a U €ro
' coenuHenuil. [Tonyyenue u npruMEeHEeHHEe CIIaBOB kKeJe3a
134 dusnyeckre U XUMHUUECKHE CBOMICTBA MEIU U €6
' COCIMHEHUH, X TPUMEHECHHUE
135 dusnyeckre U XUMHUUECKHE CBOMICTBA MEIU U €6
' COEIMHEHUH, X TPUMEHECHHUE
duszndeckne ¥ XMMHYECKUE CBOMCTBA [IUHKA U €T0
136. COCJIMHEHUH, UX IPUMEHEHHE. [ MAPOKCOKOMILIIEKCHI
LIMHKA
dusznyeckre U XMMHUYECKUE CBOMCTBA [IUHKA U €T0
137. COCJIMHEHUH, UX IpUMEHEeHHE. [ MAPOKCOKOMILIICKCHI
LIMHKA
138. Pemenue 3a1a4 pa3nuyHbIX TUIIOB
139. Pemenue 3ana4 pa3anyHbeIX TUIIOB
140. Pemenue 3ana4 pa3anyHbeIX TUIIOB
ITpaktuyeckas padora Ne 8. Pemenue
141. AKCIEPUMEHTAIBHBIX 33134 10 TeMe "MeTalibl TOOOYHBIX
noarpynm”
142. Pemenue 3ana4 pa3anyHbpIX TUIIOB




143. Pemrenne 3a1a4 pa3an4HbIX TUIIOB
144 O06o00uIeHne U cUCTeMAaTU3aIMsl U3YYeHHOTO MaTepHrasa
' o teme "Meramibl"
145. Kontponbhas padota o teme "Metamsr"
146 AHanu3 pe3ynbTaToB KOHTPOJIbBHON paOO0Thl, KOPPEKLIUS
' omnboK
Ponb xumun B o6ecrieueHuu yCTOMYMBOTO pPa3BUTHS
147, yenoBeyecTBa. [loHsATHE 0 HAYYHBIX METOIAX
HCCIICIOBAHMUS BEIIIECCTB
Haydnple mpuHIUIIBI OpraHU3alid XUMHUYECKOTO
148. npon3BoicTBa. [IpoMbITIIeHHBIE CITOCOOBI TIOTyYSHHS
BAKHEHIIINX BEIIECTB
Hayunble npuHIMIIBI OpraHu3alud XUMHUYECKOTO
149. npon3BoicTBa. [IpoMbITIIeHHBIE CITOCOOBI TIOTyYSHHS
BAKHEHIIINX BEIIECTB
150 XUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpebl U €ro
' MOCJEeACTBUS
151 XHUMHUYECKOE 3arpsA3HEHUE OKPYKaIOUIEH Cpesibl U €ro
' MOCJIEICTBUS
152. XuMUs U 3I0pOBbE YeJIOBEKa. JIekapCTBEHHBIE CPE/ICTBA
153. XuMUs U 3I0pOBbE YeJIOBeKa. JIekapCTBEHHBIE CPENICTBA
154 Xumus muiy. Pojib XuMuH B 00ecrieYeHNH MTHIEBOM
' 0€30I1aCHOCTH
155 Xumus muiy. Pojib XuMuM B 00ecieYeHHH MTHILEBOM
' 0€30IacHOCTH
156 KocMmernueckue u napdromepHsie cpeacTBa. bertoBas

XHUMHUA




KocMmernueckue u napdromepusie cpeactsa. bortopas

157.
XUMUS
158 XHMHS B CTPOUTEIBCTBE. BaskHeNIIE CTPOUTENIBHBIE U
' KOHCTPYKIITMOHHBIE MaTepHUAaIIbI
159 XHUMHS B CTPOUTENBCTBE. BakHENIINE CTPOUTENIBHBIE U
> KOHCTPYKIITMOHHBIE MaTepHUAaIIbI
160 XuMHus B CEIBCKOM X03siiicTBe. Opranndeckue u
' MHHEpaJbHbIE YI00peHHUS
161 XuUMUS B CEMBCKOM X035icTBE. OpraHnveckue u
" | MuHepaJbHBIE yI00peHus
162. [ToaroroBka K KOHTPOJBHOM paboTe
163. Hrorosas koHTpoJbHAs paboTa
164 AHanu3 pe3ynbTaTOB KOHTPOJILHOM pabOThI, KOPPEKITUS
" | ommboK
OO6menue u cucTemMaTu3anus 3HaHui o reme «CtpoeHue
165, | aToma. [Tepuoanueckuii 3akoH u [lepuonnueckas cucrema
xuMudeckux saeMmeHToB 1. Y. MenneneeBay
O06o0061eHre u cucTeMaTu3alus 3HaHu| 10 TeMe
166. «Ctpoenue BemiecTBa. MHOTooOpa3ue BEIIeCTB»
O06o006meHre u cucTeMaTu3alus 3HaHu| 10 TeMe
167. | «Xummueckue peakuum»
O06o00meHre u cucTeMaTu3als 3HaHu| 10 TeEMe
168. | «Hemeramisi»




O0001IeHHE U CUCTEMATU3ALIMS 3HAHUU 110 TEME

169. «MeTtaiby
O060011IeHME U cUCTEMAaTU3alMs 3HaHU M 0 TeMe «MeTo bl
170. | nosmanms B xuMun. XUMHAS U KH3HB

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIAA YYEHUKA
* Xumus, 10 xmace/ I'adbpuensu O.C., Octpoymon N.I'., Cnagkos C.A.,
JIékun A.H., Akimonepnoe oOmiectBo «M3natenscTBo «lIpocBemenue)
» Xumus, 10 xkmacc/ Ilyzakos C.A., Mamuauaa H.B., ITonkos B.A.,

AxmmonepHoe obmectBo «M3aatensctBo «lIpocBenienue»

* Xumus, 11 xmace/ I'adbpuensu O.C., Octpoymon N.I'., Cnagkos C.A.,
JIéBkun A.H., Akimonepnoe o0miectBo «M3natensctBo «lIpocBemenue)
* Xumus, 11 kmacc/ Ilyzakos C.A., Mamuaunaa H.B., [Tonikos B.A.,
AxmmonepHoe obmectBo «M3maatensctBo «lIpocBenienue»

METOJUYECKHUE MATEPHAJIBI J1JIS1 YYUTEJISL
Metonndeckne pekoMeHaanuu. Ilpumeprsie padoure mporpammel. 10-11
kiaccel / ['abpuensa O.C Cnankos C.A., AKIIHOHEPHOE OOIIECTBO
«3narenscrBo «IIpocBenieHmne)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET



