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MOSACHUTEJIBHAS 3AITUCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHEro obimero o0pa3oBaHus pa3paboTaHa
Ha ocHOBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny, TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS  (enepalbHON  00pa3oBaTenbHON
nporpammel cpeaHero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbXx B DenepalbHOM
rocyJapcTBEHHOM oOpazoBarenbHOM crapaapre COO, ¢ yuérom Konuenmuu mnpemnojaBaHHs
yaeOHOro mnpeamera «XuUMHsS» B 00pa3oBaTeNbHBIX OpraHu3aiusax Poccuiickont ®enepammm,
peanu3yomux OCHOBHBIE 00pa3oBaTeIbHbIe IPOrPaMMbl, U OCHOBHBIX MOJIOKEeHUI «CTpaTerun
pasBuTusa Bocriutanusi B Poccuiickoit Deaepannu Ha mepuon no 2025 roma» (Pacmopspkenue
[IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XumHusl Ha YpOBHE YIUIyONEHHOrO M3Y4EHHs 3aHMMAEeT BAa)KHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanusi ywammxcs 10-11 kiaccoB. WM3ydenue mnpenmera,
peanuzyemMoe B ycIoBHiIX AuGGepeHIIMPOBAHHOTO, MNPOPUIBLHOTO OO0Yy4YeHHUs, TMPU3BAHO
oOecrieunTh 0011€00pa30BaATENFHYI0O U OOLICKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOAUMYIO JJs afanTaluu UX K OBICTPO MEHSIOIIMMCS YCIOBHMSM JKH3HHM B COLIUyME, a
TaKXKe IS MPOAOIDKEHHS OOY4YEeHHs B OpraHU3alusaX Npo(ecCHOHAIBHOTO 00pa3oBaHMs, B
KOTOPBIX XMUMHUS SIBJISETCS OAHOM U3 MPUOPUTETHBIX AUCLUILIUH.

B mnporpaMme mo XMMUM Ha3zHaueHHe TNpeaMeTa «XHUMHUSA» TOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomoJararommmu nojoxenuamu DdPIroC COO o
B3aMMOOOYCIIOBIIGHHOCTH II€JIeH, COJIepKaHus, Pe3yIbTaTOB 00Y4YeHHUsI U TPeOOBaHUN K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBUIETENBCTBOM TOMY SIBISIIOTCSI CIEAYIOLIME BBINOIHIEMbIE
POTPaMMOii 10 XUMHHU (HYHKLIUU:

e uHpOPMALMOHHO-METOIMYECKAs, pealn3alus KOTOpOoM obecrneynBaeT MOJydyeHHe
NPEICTaBICHUs O ILIEJsAX, COJAEpPXKAHMUU, OOIIeH CTpaTeruu OOy4eHUus, BOCHUTAHUSA U
pa3BUTH O0YyYarOIMXCS CPEICTBAMH MpPEAMETa, U3y4aeMOoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpas  MpeoyCMaTpuUBaeT  OIpeJeleHue:
IOPUHIUIOB  CTPYKTYPUPOBaHMS M  IOCJIEIOBATENBHOCTH M3Y4YEHUs Yy4eOHOro
MarepHuaia, KOJUYECTBEHHBIX M KAUYeCTBEHHBIX €ro XapaKTepPHUCTHK; IOAXOJO0B K
(OpPMHPOBAHUIO COJAEPKATEIBHON OCHOBBI KOHTPOJII M OLEHKH 00pa30BaTEbHBIX
JOCTIDKEHUH 00yJaroImuxcss B paMKax HTOTOBOHM arrectanuud B (OpMe eIuHOTO
roCyJapCTBEHHOI'O 3K3aMeHa 110 XUMUHU.

[Iporpamma myist yriryOaEHHOTO U3YUEHUSI XUMUU:

® YCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpKaHUE, 00S3aTENBHOE ISl U3yUCHHUS
B paMKax OTHCNbHBIX  Mpo¢uied, MpeIycMaTpUBAaeT  paclpelesieHue U
CTPYKTYPHUPOBAHHUE €ro IO KJIACCaM, OCHOBHBIM COJEpPKATEIbHBIM JIMHUSAM/pa3ienaM
Kypca;

e 1aéT MpUMEpHOE pacrpeeieHne y4eOHOro BpeMEHH, PEKOMEHIyeMOro AJisi U3y4YeHHUs
OTJENBHBIX TEM;

e [pe/ularaeT MNPUMEPHYIO IOCIIEAOBAaTEIbHOCTh HM3YyUEHHMs Yy4eOHOro Mmarepuana ¢
y4€TOM JIOTUKH OCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 HMHTEpIpeTaluio Ienedl M 3afad M3y4deHHus NpeaMera Ha
yrIIyONnEéHHOM YpPOBHE C Y4Y€TOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHETO
o01miero o0Opa3oBaHus, COAEPKATEINBHON XapaKTEePUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENbHOM MpPOTrpaMMbl CPEAHEro 00Iero odpa3zoBaHUs
(JIMYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), @ TAKXKe C y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHBIX JICHCTBUH OOYYaIOIIEToCsl IO OCBOCHHUIO COJCpKAHUS
npeaMera.



I[lo BceM Ha3BaHHBIM TO3MLUSAM B MpOrpaMMe IO XUMHH MPEIyCMOTpEHa
MPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YpOBHE OCHOBHOTO oOOIIero ooOpa3oBaHus. 3a
npenenaMu  yCTaHOBJICHHOW MPOTrpaMMON IO XUMHUHU  00s3aTENbHON  (MHBapHAHTHOM )
COCTaBJISIIOLIEH co/iep:kaHUs y4eOHOTO MpeaMeTa « XUMUsS» 0CTa&TCsi BO3MOXKHOCTh BbIOOpa €ro
BapUaTUBHON COCTAaBJISIONIEH, KOTOpasi JOJDKHA ONPENEIThCA B COOTBETCTBHH C HAIIPaBJICHHUEM
KOHKPETHOTO MPousi 00yIeHHUS.

B coorBerctBuM ¢ koHuentryaabHbiMH TnosoxxkeHusMu PI'OC COO o HazHaueHUM
npeaMeToB 0a30BOro M yriayOa&€HHOTO ypoBHEH B cucteMe AudGepeHInpoBaHHOTO 00yUeHUs Ha
YPOBHE CpefHero olmiero o0pa3oBaHUs XUMHS HA YPOBHE YIIyOJIEHHOTO M3ydeHHs HaIlpaBJIeH
Ha pealn3aluio MPEeeMCTBEHHOCTH C IMOCIEAYIOIMUM D3TaloM MOJIY4YeHHUsS XUMHYECKOIro
o0pa3oBaHUsI B paMKaX MW3Y4YEHHUS CHEIMAJIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JTUCIUIUIMH B By3aX M OpraHU3alusiX CpeaHero npodeccuoHanbHoro oopazoBanus. B atoit cszu
U3ydeHHe TMpenMeTa «XUMHS» OPHEHTUPOBAHO IPEUMYIIECTBEHHO HA paclIMpeHHe Hu
YyIIyOJICHHE TEOPEeTUYECKOW U TMPAKTHYECKOW TMOATOTOBKH OOYYArOIIUXCs, BBIOpABIINX
ornpenenéHHbIA MpopuIb 00ydeHUs,, B TOM YHCIIE C MEPCHEKTUBON MOCIEAYIOIEro NOdyYeHUs
XUMHUYECKOTO 00pa30BaHUs B OPTaHU3ALUAX MPOPECCHOHAIBHOTO 00pa3oBanus. Hapsay ¢ atum,
B cere TpeboBanuii ®I'OC COO k mimaHMpyeMBIM pe3ysbTaTaM OCBOCHHS (helepabHOM
00pa3zoBaTeNbHON MPOTPaMMBbI CPETHEro O0IIero oOpa3oBaHHS H3YYCHHE MPEIAMETa «XHUMHUS
OPUEHTHPOBAHO TAaKX€e Ha PEIICHUE 3a/1a4 BOCIUTAHUS U COLIMAIBHOTO PAa3BUTHUS 00yYarOIIUXCS,
Ha GOPMUPOBAHNE Y HUX OOIIEMHTEIUIEKTYAIbHBIX YMEHHH, YMEHHUI pallnoHaTu3aluy y4eOHOro
Tpyaa © O0OOOUIEHHBIX CHOCOOOB  JEATENBHOCTH, HMMEIOIUX  MEXKIUCIUILITHHAPHBIH,
HaJIMPEIMETHBIN XapaKTep.

CocTraBisiomuMu npeaMera «XUMHUS» Ha YpPOBHE YIIIYOJNEHHOTO HM3YyUYCHHS SIBIISIOTCS
yrayOnénnsle Kypebl — «Opranuueckas xumusi» u «OOmias U Heopranudeckas xumus». [lpu
OTIpEeNIeICHNH TOAXO0JI0B K OTOOPY M CTPYKTYPHOH OpraHu3alMM COJCpXKaHUA ITHX KypCOB B
mporpamMme 1o XuMuHU 3a OoCHOBY MpHHATHI nojoxkeHust @PI'OC COO o paznuuusx 0a30BOTO U
yIIIyONnEHHOTO YPOBHEH M3yUeHHUs IPEaMETa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xumus» u «OOmas v HeopraHuyeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUNA M YMEHHM, OTHOCSIIUXCSA K 0a30BOMY
YPOBHIO HM3yuY€HUs IMpeAMeTa. JTa CHUCTeMa 3HAHUHN MMOJIydaeT ONpeleléHHOE TEOPEeTUYECKOoe
JIOTIOJTHEHWE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonpmmmii  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs MpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIMYEHUS O00bEMA 3HAHMM O XUMHUYECKHX OJJIEMEHTAaX H
CBOMCTBaX MX COCAMHEHUN HAa OCHOBE PACHIMpPEHUS U YIIyOJeHUS MPEICTaBICHUNH O CTPOECHUU
BEIIIECTBA, XUMHUUECKON CBA3H M 3aKOHOMEPHOCTSIX MPOTEKAHHs PEaKIfii, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONW KUHETHUKU U TePMOJUHAMUKHU. V3yueHue nepuoauyeckoro 3akoHa u
[lepuonnyeckoif  CUCTEMBl ~XHMHYECKHX DJIEMEHTOB  0Oa3HpyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOCHUHU aTOMa. XUMHUYECKasl CBSI3b OOBSICHSIETCS C
TOYKU 3PEHHS] PHEPreTHUECKUX HM3MEHEHUH npu e€ o0pa3oBaHUM U PA3pPYyLICHUU, & TAKXKE C
TOYKH 3pEHUs MexaHu3MoB € oOpazoBaHus. HM3yueHue THUNOB peakuil JOMOJHAETCS
(dbopMHpOBaHHEM NPEACTABICHUN 00 JIEKTPOXMMUYECKHUX MPOIeccax U 3JIEKTPOIU3E PACILIaBOB
U pACTBOPOB BeEIIECTB. B Kypce OpraHMYecKOl XHUMHHM MpPU PACCMOTPEHUU PEAKIIMOHHOMN
CIOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BorpocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaYeHHe UMEET TO, YTO Ha COJECpKAaHHWE KYpPCOB XHUMHH YIIyOJIEHHOTO YPOBHS
U3YYEHHUs JUIS KIACCOB OMpenenéHHOro npoduis (riaaBHbIM o0pa3oM Ha HX CTPYKTYpy U
XapakTep JOMOIHEHUH K 00IIel cucTeMe MpeMeTHBIX 3HAHUM) OKa3bIBAIOT BIMSIHUE CMEXKHbIC
npenMeTsl. Tak, Hampumep, B COAEpX aHUHM NpeaMeTa s KJIacCOB XUMHKO-(PHU3UYECKOro
npodwis 00JbIIOe 3HAYCHUE OYAYT MMETh 3JIEMEHTHl y4eOHOro Marepuania 1o oOIeil XUuMUuu.
[Ipy u3yueHuwu mnpenMera B JAHHOM cllydyae akKIeHT OylIeT cieflaH Ha OOLIHOCTh METOJOB
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MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHUHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsT TEOPUS
(MonekymnsipHass Teopus B (U3MKE), 3aKOHBI COXPAHCHHs] MacChl M DJHEPrUH, 3aKOHBI
TEPMOJAMHAMUKH, FIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U APYTOE.

B 10 e Bpems B colepkaHUU MpeaAMeTa Il KJIaCCOB XUMHUKO-OMOIOTHYECKOro mpoduis
OonbIIMiA yAETBHBIA Bec OyleT UMETh OpraHMuYecKas XUMHUs. B 3TOM ciydae mpenocTaBliseTcs
BO3MOXKHOCThH JJis 0oJiee 00CTOSTENHOTO PACCMOTPEHUS XUMUUYECKONW OpraHu3aluu KJIETKU Kak
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOM BXOIAT, K TPUMEPY, TaKHe CTPYKTypHBIC
KOMITOHEHTBI, KaK JHMMHJbI, OEJIKU, YIJIEeBOJAbI, HYKIEUHOBbIE KUCIOTHI U npyrue. Ilpu stom
3HaHUSI O COCTaBE€ M CBOMCTBax MPEACTaBUTEICH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB OTOCUHTE3A, TbIXaHUS, TUILIEBAPEHHUSL.

B mnane QopmupoBaHUST OCHOB HAYYHOT'O MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METO/I0B MO3HAHHUS U OMbITA MPAKTUYECKOT0 MPUMEHEHUS HAYYHBIX 3HAHUW MU3y4YECHHUE MpEeIMeTa
«Xumus» Ha yrayOia€HHOM YypOBHE OCHOBAHO HAa MEXIPEIMETHBIX CBI3AX C Y4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactel «EcTecTBeHHO-HAyYHBIE MTPEIMETHI,
«Matemaruka 1 uH(popMaTuka» U «PyccKuil sI3bIK U JIUTEPATYpay.

[Tpu uzyuyenun ydeOHOro mpeamera «XUMHUS» Ha YriayOlIEHHOM ypOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amadeid
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcs (OpPMHUPOBAaHME OCHOB HAyKM XUMHH Kak o0iacTu
COBPEMEHHOTO €CTECTBO3HAHHUSA, NPAKTUYECKOM [EATEIbHOCTH YEJIOBEKAa W OJHOTr0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Perienue 3Toi 3a1aun Ha yriayOJaEHHOM YPOBHE M3y4YeHUs
MpeaAMeTa MPENoaraeT peaiu3aluio TaKuX 1ejiel, Kak:

e (opmupoBaHUE MPEICTABICHUN: O MaTEpPUAIHLHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y [T03HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaymell poiau B 00ECIeYeHNH yCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUU
mpoOJIeM HKOJOTUYECKON, DPHEPreTUYECKOW W THINEBOW O€301acHOCTH, B PA3BUTHH
MEIUIMHBI, CO3[JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX MCTOYHUKOB JHEPruu, B
obecrieueHnn palOHAIBHOTO MIPUPOJONOIB30BAHMS, B ¢dbopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KYIbTYPHI YEIOBEKA, & TAKIKE IKOJIOTHUECKA 0OOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpeJIE;

® OCBOCHHME CHCTEMBl 3HAHMH, JICKAIIUX B OCHOBE XUMHUYECKOM COCTaBJISIOUIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (YHIAMEHTAIbHBIX MOHSITHH, 3aKOHOB H
TEOpPU XHMMHM, COBPEMEHHBIX IMpPEACTaBICHUN O CTPOCHHM BEIIECTBA Ha Pa3HBIX
YPOBHSIX - aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHUHETUYECKHX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKHUX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpPAX M TUCIEPCHBIX cHUCTEMax, 00 00X
Hay4YHbBIX MPUHIIUIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (¢opmupoBaHHE Yy OOYy4YaOIMXCS OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHYECKHX 3HAHUM [UIs1 OOBACHEHUS KIIOYEBBIX HIeH U mpobiieM
COBPEMEHHOW XWMUU, JJisi OOBSCHEHUS W TPOTHOZHPOBAHHS SBJICHHMA, HWMEIOIIUX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO pelleHHs] MpoOsieM, CBA3aHHBIX C
XUMHUEH, IPOTHO3UPOBAHMs, aHaJIM3a M OLEHKU C TMO3ULUH OKOJIOTMYECKON
0€30MacHOCTH TOCJIEICTBHI OBITOBOM M MIPOU3BOJACTBEHHOU IEATEIHHOCTH YEJIOBEKA,
CBS3aHHOW C XHWMHYECKHM TIPOU3BOJCTBOM, WCIIOJIH30BAaHUEM U IMEpPEpadOTKOM
BEILIECTB;

e yriuyOJeHWe MPEICTaBICHUN O HaydyHbIX METOJaX IO3HAaHHs, HEOOXOIUMBIX IS
NpPUOOpPETEHUSI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB H OOBSICHEHUSI XUMUIECKIX
ABJICHUM, MMEKIINUX MECTO B NPUPOJE, B MPAKTUYECKON JEATEIBHOCTH U
MMOBCETHEBHOW KU3HU.



B muane peanuzanuu NEpBOOYEPENHBIX BOCHUTATENBHBIX M PAa3BUBAIOIUX (YHKIUN
LIEJIOCTHOM CHUCTEMBI CpEIHEro oOIIero oO0pa3oBaHMs NMPHU HU3YUEHHM IpeaMeTa «XUMHsI» Ha
yrIIyONnEHHOM YPOBHE 0CO0YIO aKTyaJIbHOCTh MPHOOPETAIOT TaKUE LIETH U 33/1a4H, KaK:

BOCIIUTAaHHE YOEXKIEHHOCTH B TIO03HABAEMOCTH SIBICHWUH MPHUPOJBI, YBAKCHHS K
MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPETUYECKUX U TMPUKIAJHBIX HCCICIOBAHUN B
XUMHH, (POPMHUPOBAHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHWIO M MMO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX [IEHHOCTEH;

Pa3sBUTUC IIO3HABAaTCIIbHBIX HHTCPECOB, HWHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CrocoOHOCTEN 00yJarommxcsi, GOPMUPOBAHUE Y HHUX CO3HATEIHHOTO OTHOIICHUS K
caMoO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHHIO KaK YCJIOBUIO YCIEITHOU
npo(hecCHOHANLHOW W OOIIECTBEHHOUW MEATETHHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M TIOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HH,

¢opMHupOBaHHE YMEHHMA W HAaBBIKOB Pa3yMHOTO MPHUPOJOIOIB30BaHMS, pPa3BUTHE
OKOJIOTUYECKOM  KYNbTyphl, = HpUOOpPETEHHE  OmbITa  OOILIECTBEHHO-TIOJIE3HON
IKOJIOTUIECKOH NESTETLHOCTH.

OO01mee YUCIIO YacoB, MPEIYCMOTPEHHBIX /I H3yYEHUS XUMHUU Ha YTIyOJICHHOM YPOBHE
cpenHero oOrmero odpazoBanusi, coctaBimsieT 204 dacos: B 10 kmacce — 102 gaca (3 4daca B
Heznento), B 11 kmacce — 102 gaca (3 yaca B HefIel0).



COJEP)KXAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMMH.

[IpenmMer w 3HaueHWEe OPraHWYECKOH XUMHHM, TPEACTABICHHE O MHOT000pa3uu
OPraHUYEeCKUX COCTUHECHUH.

DJEeKTPOHHOE CTPOCHHE arToMa YIJEepojaa: OCHOBHOE M BO3OYXKIEHHOE COCTOSIHUS.
BanentHble BO3MOKHOCTH aTOMa yriepoaa. XuMU4eckas CBsi3b B OPraHMYECKUX COETUHEHUSIX.
Tunbsl TUOpUAM3aMKA ATOMHBIX OpOUTanei yriepoaa. MexaHu3Mbl 00pa30BaHMs KOBaJICHTHOM
cBs3u (OOMEHHBIA U IOHOPHO-AKIETITOPHBIN). THUIIBI MEpeKphIBaHUsI aTOMHBIX OpOUTANCH, G- U
n-cBsi3u. OnuHapHasi, 1BOHas M TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3€ B MOJIEKyJax
oprannyeckux BemecTs. [loHsTHE 0 CBOOOAHOM pagukaie, Hykieoduie u 3aeKTpodue.

Teopust cTpoeHHs oOpraHuueckux coeauHeHuid A.M. bytiepoBa U coBpeMEHHbIE
MPEJICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHUE TEOPUU CTPOCHHUS OPTaHUYECKUX COSAMHEHUU.
MonekynsipHble M CTPYKTypHbIe (Qopmynbl. CTpyKTypHBIE (DOPMYIBl pPa3IUYHBIX BHIOB:
pa3BépHyTas, COKpali€HHas, ckenetHas. WM3omepus. Buasl wu3omepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JJEKTPOHHBIE S(PQPEeKTsl B MOJEKyJIaX OPraHHYECKUX COEAMHEHHH
(MHIYKTHUBHBIN 1 ME30MEPHBINA d(PPEKTHI).

[IpencraBnenue o kaaccuUkauy OpraHuvdeckux BemecTB. [loHsaTre 0 GyHKIMOHATBEHON
rpynne. I'omonorus. ['omonoruueckue psanel. CucremaTnueckas HOMEHKIIATypa OpraHUYecKUX
coequnenuii (IUPAC) u TpuBuaibHble Ha3BaHHSI OTJICIIBHBIX PEICTABUTEIICH.

OcobenHoctTn u  Kiaccupukanuss  OpraHMYecKux  peaknuil.  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHUU.

DKCrepUMEHTAIbHBIE METO/Ibl M3YUYECHHS BEIIECTB W MX MpPEBpAIlCHUN: O3HAKOMIIEHUE C
o0pa3laMyu OpraHMYECKUX BEIIECTB W MaTepHUalaMd Ha MX OCHOBE, OMBITHI IO MPEBPAIICHUIO
OpPraHWYEeCKUX BEIIECTB TNpH HarpeBaHuu (IJIaBleHWE, OOYIJIMBaHWE W  TOPECHHE),
KOHCTPYMPOBAHUE MOJENIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yraesogopoabl.

Anxkanbl. ['omonoruueckuil psi ankaHoB, oOmas (GopMmyna, HOMEHKIATypa U U30MEpHsL.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN aJIKaHOB, SP -TMOpUIM3allMs aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. OuU3nuecKue CBOMCTBA aJTKaHOB.

XUMHYEeCKHe CBOWCTBA aJKaHOB: pEaKLUU 3aMEIIeHHs], H30MEpHU3aiH, JeTUIpUpPOBaHUS,
LIUKIU3alluy, THpOJIM3a, KpeKuHra, ropeHus. [lpeacraBieHue o MeXaHM3ME peakuui
PaAMKAIBHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl oy4eHHs U MPUMEHEHUE aJIKaHOB.

[uxnoankanpl. O6mas GpopMyina, HOMEHKIATypa U u3zoMepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOWCTB MaiblX (IIMKJIOMPOINAH, IUKIOOyTaH) © OOBIYHBIX (I[MKJIOMEHTAaH,
UKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOTy4YeHHs U TPUMEHEHHE [TUKII0AaTIKaHOB.

Ankensl. ['oMonoruueckuil psit ankeHoB, o0mmas Gopmyia, HOMEHKIATypa. DJIEKTPOHHOE
M IPOCTPAHCTBEHHOE CTPOCHHE MOICKYJ aIKCHOB, SP°-TMOPHIM3ALMS aTOMHBIX OpOHTAIEit
yriaepoaa, 6- u n-cBsizu. CTpyKTypHas U reomerpudeckas (muc-tpaHc-) uzomepus. dusunueckue
CBOMCTBAa QJKEHOB. XUMHYECKHE CBOMCTBA: pPEAKIMU IPUCOCAVNHEHUS, 3aMEUICHUS B O-
MIOJIOXKEHUE TIPU JABOWHOW CBS3H, NONMMEpHU3auuu U OkucieHud. lIpaBuino MapkoBHUKOBA.
KauecTBenHbIe peakiiy Ha TBOWHYIO CBsI3b. CIIOCOOBI MTOTYyUYEHUS U IPUMEHEHNE aJTKEHOB.

Ankanuensl.  Knaccupukanuss — ankagueHoB — (CONpsDKEHHBIE,  M30JUPOBAHHBIE,
kymyaupoganuvie). (OCOOEHHOCTH  AJIEKTPOHHOTO CTPOGHHMSI U XUMHYECKHX  CBOWCTB
CONpsKEHHBIX IueHOB, 1,2- u 1,4-npucoenunenue. llonumepusanus cOnpspKEHHBIX IUEHOB.
CrniocoOblI MoTy4eHus U NpUMEHEHHUE aJIKa/IieHOB.
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Anxunbl. 'oMonoruyeckuii psij alkuHOB, 00mmas (GopMyia, HOMEHKJIATypa U U30MEpHsL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJIKUHOB, SP-THOpUAM3AIUS aTOMHBIX
opOutaneit yriaepona. Pusnueckue CBOWCTBA AIKWHOB. XHMHYECKHE CBOWCTBA: PEaKIUU
MIPUCOECIUHEHMS, TUMEPU3AlM U TPUMEPHU3ALNH, OKHUCIeHUsA. KHCIIOTHBIE CBOMCTBA aJKHUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsA3b. KauecTBEHHBIE peakiMy Ha TPOHHYIO CBsi3b. CrocoOBI
MOJIYYEHUS U IPUMEHEHUE AIIKUHOB.

Apomaruyeckue yriaeBoaopoas! (apeHsl). 'oMonornyeckuii psii apeHoB, oomas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH301a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKUE CBOWCTBA OCH30Ja M €ro TOMOJIOTOB: PEaKIUU
3aMelieHus] B OCH30JIbHOM KOJIbIE U YTJIEBOJOPOJHOM paJMKaie, peaklUH MPUCOSAUHEHUS,
OKHCIIeHHE ToMoJioroB OeH3omna. IlpeacraBieHne 00 OpUEHTHPYIOMIEM IEHCTBUM 3aMECTHTEIEH
B OCH30JIbHOM KOJIbIIE Ha IMPUMEPE ATKUIbHBIX pauKaioB, KapOOKCUIBLHOM, THIPOKCUIBLHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOWCTB CTHpOJIA.
[Tonmumepuszamust  ctupona. CrocoObl  MOJNydyeHUST U NPUMEHEHHE  apOMaTHYECKHX
YIJIEBOIOPOOB.

[Tpuponusrii ra3. [lomyrasie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbIH
yroib W TPOAYKTHl ero mnepepadotku. CrocoObl mepepadoTKu He(TH: MEeperoHka, KpEeKUHT
(TepMUYeCKH, KaTaTuTUYECKuid), pudopmunr, mupoiaus. [Ipoaykrsl nmepepaboTku HedTH, HX
IPUMEHEHHE B TIPOMBIIIIEHHOCTH | B OBITY.

['eneTnyeckas CBA3b MEXIY Pa3IMYHBIMU KJacCaMU yIJI€BOJOPOJIOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakiuum 3amernieHus
rajoreHa Ha THJIPOKCOTPYIIy, HUTPOTPYIIy, LUAHOTpymmy, aMuHorpynmny. /[lelictBue Ha
rajoreHNpoOn3BOIHBIE BOJHOIO W CIOHMPTOBOIO  pacTBopa IWIENOYM. Bzaumoperncrue
JUTAIOTC€HAIKAHOB C MarHueM M LUHKOM. lIoHsATHME O MeTasuioOpraHuyYecKuX COEAVMHEHUSIX.
Hcnonp3oBaHue TaJlOreHIPOU3BOAHBIX YITICBOJOPOJOB B OBITY, TEXHHUKE M IpPH CHHTE3E
OpPraHWYECKHUX BEILECTB.

OKCHEpUMEHTAIIHBIE METOJbl M3YyYEHHUS BELIECTB M UX MpPEBpallleHUuil: H3ydeHHE
(GU3MYECKUX  CBOWCTB  YIJIEBOAOPONOB  (PacTBOPUMOCTH),  KAuE€CTBEHHBIX  pEaKIui
YIJIEBOAOPOAOB Pa3IMYHBIX KJIAacCOB (0OeciBeunBaHUE OPOMHOM MM MOJHON BOJBI, pacTBOpa
IepMaHraHata Kajuus, B3aMMOJCHCTBHE AalEeTUIEHAa C aMMHMAYHBIM pPacTBOPOM OKCHJA
cepebpa(l)), xauecTBeHHOE OOHApYXEHHE yIiiepoJa W BOJIOPOJa B OPraHMYECKUX BEIIECTBaX,
MOJIyYeHUE STWIEHA U HM3y4YEHHE €ro CBOICTB, O3HaKoMmiieHHe ¢ koJuiekiusmu «Hedtbp» u
«Yromp», ¢ o0Opa3uamMu IjJacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJICKYII
YTJIEBOJOPOAOB M rajJOr€HIIPON3BOJHBIX YTIEBOAOPOAOB.

Kucaopoacoaepxamme oprannyeckne coeiNHEHUsI.

[IpenenbHble omHOATOMHBIE CcHUpPThl. CTpoeHHe MoJieKyl (Ha MpUMEpEe METaHoJa U
sTanona). ['omonoruueckuii psj, oduast popmyia, H30MepHsi, HOMEHKJIATypa U KiIacCU(pUKAIIHSL.
®usnueckue CBOWCTBA MPEACIBHBIX OJHOATOMHBIX CHUPTOB. BonopoaHble CBS3M MEXKIY
MOJIEKYJIaMH ~ CIIUPTOB. XMMHUYECKHE CBOMCTBA: pEaKUMM 3aMEIEHus, JeruapaTalui,
OKHCJICHUs, B3aUMOJEHCTBIE C OPraHMYECKUMHU U HEOPTraHMYEeCKUMU KucinortaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CIUPTHI. [IeficTBHE 3TaHOJAa M METaHOJA HAa OPraHU3M 4EJOBEKa.
CrniocoOblI MoTy4eHUs U IPUMEHEHHE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢hupsl, HOMEHKIIaTypa U u3oMepusi. OCOOCHHOCTH (PU3NYECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CHHUPTHI — 3TUJICHIVIMKONb W TiULEpuH. PU3NUYECKHEe M XUMHUYECKUE
CBOMCTBA: pEaKIMM 3aMELICHUs, B3aUMOJEWCTBUE C OPraHMYECKUMU U HEOPraHU4YECKUMH
KHCJIOTaMH, KaueCTBEHHAsl peaklusi Ha MHOIOAaTOMHbIE cnupThl. IlpencraBineHne o MexaHu3Me
peakmuit HykiaeopuiIpbHOTo 3aMerieHus. JleiicTBue Ha opranu3M yenoBeka. CriocoObl OTydeHHs
Y IIPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.



®enon. CTpoeHHE MOJEKYIbI, B3AUMHOE BIUSHUE THAPOKCOTPYIIBI M OEH30JIBHOTO sIIpa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKHX CBOWCTB (eHoma. KauecTBeHHBIS
peakiuu Ha Qenon. Toxcmunocts ¢enona. CrnocoObl MomydeHHs W NpUMEHeHue (QeHona.
®denondopManapaeruaHas cMoJa.

KapOoHunbHBIE COCNMHEHUS — albJCTHABl W KETOHBL. ODIIEKTPOHHOE CTPOCHUE
KapOOHWIbHON Tpymmbl. ['oMonoruueckue psapl ajabAETHAOB UM KETOHOB, o0mias ¢dopmyia,
n30MepUss M HOMeEHKJIarypa. (DHU3WYECKHME CBOWCTBA AJBJIECTHUIOB M KETOHOB. XHMHYECKUE
CBOMCTBa aNbJETUIOB U KETOHOB: peakuuu mnpucoequHeHus. OKUCIEHHEe aibAETHAOB,
KaueCTBCHHBIC peakiuu Ha anbiaerufpl. CrocoObl MONyUeHUs U MPUMEHEHHUE aabJCTHUIOB U
KETOHOB.

OMHOOCHOBHBIE TpeaelibHbIe KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHUCIOT. M3omepus u HOMeHKIaTypa. dusnmyeckue CBOWCTBA OJHOOCHOBHBIX
NpeIeTbHBIX KapOOHOBBIX KHCIOT. BOJOpOIHBIE CBS3M MEXAY MOJEKYJIaMH KapOOHOBBIX
KHUCIIOT. XMMUYECKUE CBOMCTBA: KHUCIOTHBIE CBOICTBa, peaklus 3TepUPHUKAIUHU, PEaKIUU C
y4acTHEM YTJIEBOJOPOJAHOrO paaukaia. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. IloHsTHE
0 TIPOM3BOJHBIX KaPOOHOBBIX KHCIIOT — CIOXKHBIX d(upax. MHOrooOpa3ue kKapOOHOBBIX KHUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEECNbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KucaoT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAs, OJCUHOBAS, JUHONEBAS, JUHONEHO8ds KHUCIOTHL. CrocoOsl
MOJIyYEHUs U MPUMEHEeHUEe KapOOHOBBIX KUCIIOT.

Crnoxusle 3¢upsl. 'omonornueckuii psa, odmas Gopmyna, ©30Mepusi 1 HOMEHKIIATYpA.
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA: THIPOJIU3 B KUCIIOW U IIETOYHOM Cperie.

Kupset. Ctpoenue, puznueckne U XUMUYECKHE CBOWCTBA JKUPOB: THAPOIU3 B KUCIOW U
nienouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAINX OCTATKH HEMPEeAeNbHbIX KUPHBIX
KHUCIIOT. JKUpbl B IpUpoO/IE.

MBpBUT4 KaK COJTM BBICIINX KaPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OOmast xapakrtepucTuka yrieBonoB. Kiaccudukanus yriaeBofoB (MOHO-, AH- U
noyimcaxapuael). MoHocaxapuapl: TJIOKo3a, (pyKTOo3a, TajlakTo3a, pubo3a, Ie30KCuprbdo3a.
®dusnueckue CBOWCTBA W HaxoxAcHUE B npupoae. PorocuHTe3. XUMUYECKHE CBOMCTBA
[JIIOKO3bl: pEaKkIMM C Y4YacTHEM CIOUPTOBBIX M  albJeTHOHOW TpPYNN, CHUPTOBOE U
MOJIOUHOKHCIOE OpoxeHue. [IpuMeHeHUe TIIOKO3bI, €€ 3HauYeHHWE B I>KU3HEACATEIHbHOCTH
opranu3ma. Jlucaxapuisl: caxapos3a, MajlbTOo3a U JakTo3a. BoccraHaBnuparomue u
HEBOCCTaHABIIMBAIONIME aucaxapunabl. ['maponus aucaxapunoB. Haxoxxnenue B mpuponie u
npuMmenenue. [lonucaxapuipl: Kpaxmani, TIIMKOTeH W Lesnoiio3a. CTpoeHne MakpOMOJEKYI
KpaxMmaia, TJIMKOT€Ha M I1eJUTioyio3bl. (Du3nueckue CBOMCTBA Kpaxmaia M LEJUTIOIO03BI.
XUMHYECKUE CBOMCTBA Kpaxmala: THAPOJIM3, KAYECTBEHHAs PEaKius ¢ MOJAOM. XHUMHUYECKHUE
CBOICTBA IIEILTIOIO03bI: TUAPOIIN3, TTOTydeHHE 3PUPOB 1eUTI0NI03bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHICKO3a, alleTaTHBIN MIENK).

OKCIEepUMEHTaIbHbIE METO/bl M3YUEHHUs BEIIECTB M UX IMPEBpALICHUN: pPacTBOPUMOCTH
pa3IUYHBIX CHOUPTOB B BOJE, B3aMMOJCICTBHE A3TaHOJA C HATPUEM, OKUCICHHE ATHIIOBOTO
CIIUPTA B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM NPOBOJIOKE, OKHCIEHHE STHUIIOBOrO CIUpPTa
JUXPOMATOM Kayus (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIOB), KAUECTBEHHbIE pEaKlUy Ha
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxkcunom meau(ll)), peakmus rmunepuna
¢ ruapokcuaoM Meau(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMO/ICHCTBHE
pactBopa TioK03bl ¢ ruapokcunom Menu(ll), B3aumopeiicTBue kpaxmanaa ¢ MOAOM, pEIICHUE
SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «CrupThl U peHonb», «KapOboHoBble KUCIOTHI. CI0KHBIE

3pUPBD».
A3oTcoaepakale OpraHnyecKue coeiMHeHM .
AMUHBI — OpraHM4eckue TNpOM3BOJIHBIE aMMuaka. Kiaccuukanuss aMUHOB:

anudaruyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPHUUHbIE U TpeTUuyHble. CTpOEHUE MOJIEKYIL,
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obmas ¢opmyna, u3oMepusi, HOMEHKJIATypa U (pU3UYEecKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOICTBa, aJKHJIMPOBAHUE, B3aUMOJEHCTBUE MEPBHUYHBIX
aMUHOB C a30TUCTOM KUcIoToW. CoNu alKUIaMMOHHUSL.

AHUWINH — IpEeACTaBUTENIb AMUHOB apoMaTudeckoro pana. Ctpoenue anwinHa. B3aumuoe
BIIMSTHUE TPYII aTOMOB B MoJieKyjie aHminHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIIMHA.
KauectBennsle peakunu Ha aHWiIuH. CrocoObl MOMyYyeHUs U MPUMEHEHHE aludaTudecKux
amuHOB. [loydeHre aHWIMHA U3 HUTPOOCH3071a.

Amunokucnotrel. Homenknatypa u  wusoMepus. OTaenbHbIE TPEACTABUTENN  O-
aMHUHOKHUCIIOT: TJIMUMH, anaHuH. DHU3nyecKkue CBOMCTBA aMHMHOKHUCIIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aMQOTEpHBIX OpPraHUYECKUX COCAMHEHHMM, peakuus MOJUKOHICHCAIIUH,
oOpa3oBaHHe MENTUIHON CBs3U. buonornueckoe 3HaueHUE aMUHOKHUCIOT. CHHTE3 U THAPOIIU3
MEeNTHIOB.

benku kak mpupomHsie nonaumepsl. [lepBuuHas, BTOpUYHAsT M TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBAa OEIIKOB: THAPOJIN3, JE€HATypalus, KaueCTBEHHbIE pEaKklMM Ha
OenKu.

DKCepUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M HUX IMpEeBpallleHUui: pPacTBOpEHUE
OenKOB B BOJIE, JI€HATYypauus OCNKOB MPU HarpeBaHHUM, L[BETHBIC PEAaKLMU Ha OCNKH, pelieHHe
SKCIIEPUMEHTANBHBIX 3a7lad M0 TeMaM «A30TcojepiKalllie OpraHMYecKUe COEIUHEHUs» U
«Pacro3HaBaHue OPraHUYECKUX COCTMHEHUI.

BbicokomosieKkyasipHbIe cOeJUHEHUS.

OCHOBHbIE TIOHSTHS XMMHUU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMEp, MOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3alnu, CpeaHss MoJjekyispHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUN — MOJMMEPHU3ALIHS U MOJTUKOHICHCAIIUS.

[TonumepHbie MaTepuabl. [Tnactmaccel (monu3TUIIEH, MOJIUIIPOIUIICH,
MOJIMBUHUJIXJIOPU/I, MOJIMCTUPOJT, MOJIMMETUIIMETaKpHUIIaT, MOJIMKAPOOHATHI,
noymaTUIeHTeped TanaT). Y THIu3amus U nepepadboTka miiacTUKa.

DnacToMephl: HATypaldbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaJIHECHOBBIH,
XJIOPOTIPEHOBBIHN, N30ITPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HarypanbpHBIE (XJIOIMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH U JIABCaH).

[Monmumepsl  cmenmanbHOTO  Ha3Ha4YeHHWS  (TEQUIOH, KeBIap, AIIEKTPOIPOBOISIINE
MOJIMMEPHI, OMopa3iaraeéMbpie MOJMMEPHI).

DKCIEepUMEHTaIbHbIE METOAbl M3YUEHHS BEIIECTB M WX MPEBPALECHUN: 03HAKOMIIEHUE C
oOpa3uaMu TNPUPOIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacCc, KaydyKOB, peIIeHHe
AKCIIEPUMEHTANIbHBIX 3a/a4 110 TeMe «Pacro3HaBaHue miacTMacc v BOJIOKOH.

PacuérHble 3agayn.

Haxoxaenre MoneKyaspHOi (OpMYITbI OPTaHUYECKOTO COSIMHEHUS 10 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €0 COCTaB, HAXOXKIECHUE MOJIEKYJSIPHON (DOpMYNBI OpraHH4ecKOro
coequHEHUsT Mo Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIeCTBa (Macce,
00BbEMY) TTPOJTYKTOB PEAKIIMH U/WUJIH UCXOJIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYITBI
OpPTaHMYECKOTO BEHIECTBA HA OCHOBE €ro XUMHUYECKHX CBOWCTB WJIHM CIIOCOOOB MOJIYYCHUS,
orpeziesieHue JI0JIM BBIXOa MPOIYKTa PEaKIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanmu3zanusi MexXnpeaMETHBIX CBSA3EH MPU M3Y4EHUHU OpraHndeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS 4Yepe3 HMCIOJb30BaHHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX MOHATHHA, TaK W
MOHSTHUI, IPUHATHIX B OTJIEIbHBIX MPEAMETAaX €CTECTBEHHO-HAYUYHOTO IIHKJIA.

OO0mmue ecTeCTBEHHO-HAYyYHBIC TOHATHUSA: SBJICHHE, HAyYHBIH (hakT, TUMOTE3a, TEOPHs,
3aKOH, aHAJINW3, CHUHTE3, KiaccHu(uKauus, HAOIIOJEHUE, U3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MO/ICJIUPOBAHUE.



®usuka: marepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJAa, JHEPreTUYECKUU
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHME BELIECTBA, (PM3UYECKUE BEIUYMHBI,
€MHMILIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTka, opraHusm, sKocucTteMa, omocdepa, MeTaboIM3M, HACIICICTBEHHOCTD,
aBTOTPOGHBIA M TEeTepOTPO(HBI THUN NUTaHUS, OpokeHHe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTJIEBOABI, XKHUPBI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTBI.

I'eorpadust: mone3Hble UCKOMAEMbIE, TOTLTUBO.

TexHomorus: nuIeBble NPOAYKThI, OCHOBBI PAllMOHATIBHOTO MUTAHNUS, MOIOIIIUE CPEACTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M30Tonbl. CTpoeHue 3IEeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHCIA. ODHEPreTMYECKHE YPOBHU M HOJYPOBHU. ATOMHBIE
opourtanu. Kiaccubukarusi XUMHUYECKHX 3JIEMEHTOB (S-, pP-, d-, f-anmemenTsl). Pacnpenencuue
JIEKTPOHOB II0 AaTOMHBIM OpOHUTANAM. OJEKTPOHHBbIE KOHQUIypaly AaTOMOB 3JIEMEHTOB
NEpBOr0O—4EeTBEPTOTO IEPHOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUH, 3JEKTPOHHBIC
KOH(UIypaluyu HOHOB. DJIEKTPOOTPULIATENbHOCTb.

Ilepuonnueckuit 3axkoH u Ilepuonnueckass cucrema XUMUYECKHX dieMeHToB JI.M.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [leproanyecKkoil CHUCTEMBbl XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOUN TEOpUel CTpOEHUs aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUs CBOMCTB
XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMHU IMPOCTBIX U CIOXKHBIX BEIIECTB 10 IpyNnaM H
nepuoaam. 3HaueHue nepuoanyeckoro zakona J[.1. Menneneesa.

XrMHYecKast CBsI3b. BUABI XMMHUYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METaJUIMYeCKas.
Mexanu3Mbl 00pa30BaHUsI KOBAJCHTHOM CBSA3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIA. DHEPrus
U nuHA cBA3H. [1oyApHOCTE, HANPaBICHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM cBA3U. KpaTHble
cBa3u. BogoponHas cBsi3b. MEXMOIEKYISIPHBIEC B3aUMOJACUCTBUS.

BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOM CTPYKTYPHI
MOJIEKYJI C MX TI'€OMETPUYECKHM CTPOEHHEM (Ha NPUMEpPE COEAUHEHHMM 3JEMEHTOB BTOPOIO
nepuosa).

[IpencraBneHne o0 KOMIUIEKCHBIX coenauHeHusX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMILIEKCOOOpa3oBarTenb, JIMTaHIbl. 3HAa4eHHWE KOMIUIEKCHBIX coequHeHuid. I[lonsatue o
KOOPAMHALIMOHHON XHUMUHU.

BemiectBa MONEKYJISIPHOIO M HEMOJIEKYJISIPHOIO CTPOEHHUS. THIBI KPUCTAJUIMYECKUX
peETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsTre o nucnepcHbIX cucreMax. MctunHable pacTBOpsL. [IpeacraBienne 0 KOUIOMAHBIX
pactBopax. CrnocoObl BbIpa)KEHUS KOHIIGHTPALMU PAacCTBOPOB: MaccoBas JOJsl BEIIECTBAa B
pacTBOpe, MOJIApHas ~ KOHICHTpanus. HacelieHHble UM HEHACBIEHHBIE  PacTBOPBI,
pacTBopuMoOCTbh. Kpucraninoruaparsl.

Knaccugukanus 1 HOMEHKJIaTypa HEOPraHMYECKHMX BEIECTB. TpUBHANbHbBIE HA3BaHUSA
OTJIENIbHBIX NPEACTABUTEIEN HEOPraHNUYECKUX BELIECTB.

Knaccudukanmss XuMruaecKuX peakiiuii B HEOPraHWYECKOW U OPTaHUYECKOW XUMUH. 3aKOH
COXpaHEHMsI MacChl BELIECTB; 3aKOH COXPAHEHMs] M IPEBPALICHMS 3HEPIMM NPU XUMHYECKHX
peaknusix. TertoBsle 3 PeKkTl XUMHUUECKUX peakuuid. TepMoXxuMudeckue ypaBHEHuUsI.

CKOpOCTh XUMUYECKOH peaklnu, e€ 3aBUCUMOCTh OT Pa3IUYHBIX (pakTopoB. 'oMoreHHbIe
Y TeTEPOrcHHbIE peakunu. Karanus u KaTanm3aTopsl.

OOparuMble W HeoOpaTUMble peakIuu. XUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOr0 paBHOBecHA. DakTOphl, BIUAIOMME HA IOJIOKCHHE XMMHYECKOTO PaBHOBECHS:
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TEeMIlepaTypa, NaBJIEHUE M KOHILIEHTPALlMK BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipunmun Jle
[Tarenske.

OnekrponuTtnueckas gucconuanus. CuipHble U cliadble  AIeKTposuThl. CTeneHb
nuccounanuu. Cpena BOJHBIX PacCTBOPOB: KUCIOTHAs, HEUTpalibHas, IienoyHas. BomopoaHsiil
nokazarenb (PH) pactBopa. ['maponus coneit. Peakiiun nonnoro ooMeHa.

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakunu. CreneHb OKHUCIEeHHs. OKUCIHUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHUS U BOCCTAaHOBJCHHS. BaXHeHIIME OKHCIHUTENH U
BOCCTaHOBUTENIHU. MeTOJ| 37IeKTpOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACIIaBOB BELIECTB.

OKCIEepUMEHTaIbHbIE METOAbl HM3YYEHHS BEIIECTB M WX MPEBpALICHUN: pa3IokKEHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTaJIM3aTOpPa, MOJEIM KPUCTAUIMUYECKUX PEIIETOK,
MPOBEJCHUE pEaKluii HOHHOTO OOMEHa, OIpeAeNieHHe Cpelbl PacTBOPOB C IMOMOIIBIO
UHAUKATOPOB, U3yUYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKON peakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenne HemerauioB B Ilepuoguyeckonl cucreme XuMHYecKuX diemeHToB JI.M.
MenneneeBa W OCOOCHHOCTH CTPOEHUS HX aroMoB. (DU3MYECKHE CBOWCTBA HEMETAJLIOB.
AmoTponust HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yrieposa).

Bonopoa. Tlonydenne, ¢puznueckrue M XMMUYECKHE CBOWCTBA: PEAKIMU C METAJUIaMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. [ Mapuabl. TOTIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl moiayyeHus, Gu3NYecKue U XUMHUYECKUe
cBoiicTBa. ['asoreHoBogOpoabl. BakHelme KUCIOPOACOAEPIKAIIUE COCIMHEHUS TaJOT€HOB.
JlaGopaTopHble ¥ MPOMBILIUIEHHbIE CTIOCOOBI MOTy4YeHHs TajgoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBINIIEHHbIE CHOCOOBI MOJYYEHHS! KUCIOPOA.
®dusznueckue M XHMMHUYECKHE CBOWCTBA W MPUMEHEHHE KHCIOpoJa MU o30Ha. OKcuabl U
MEPOKCHUIBI.

Cepa. HaxoxneHwme B mpUpOJE, CIOCOOBI MONYy4YCHHS, (PU3MYECKHE U XUMHYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepoi(1V), oxcun cepri(VI). Cepuucras u cepHas
KUCTOTBI U uX coiau. OCOOCHHOCTHM CBOMCTB CEpHON KHCIOTHL. IlpuMeHeHue cepbpl U eé
COCTUHEHUN.

A3zor. Haxoxknenue B TpHUpoOJe, CHOCOOBI TOMy4YeHHS, (PUINYECKUE W XUMUYECKUE
cBoMcTBa. AMMHaK, HUTpUIbl. OKcuabpl a30Ta. A30THCTass M a30THAasg KUCJIOTHI U HUX COJIH.
OCOOEHHOCTH CBOMCTB a30THOM KHUCJHOTHL [IprMeHeHHe a30Ta M €ro COeJMHEHUH. A30THBIC
yI0OpeHUsI.

®ochop. Haxoxkaenwe B mpupojie, CocoObl MONydeHUs, GU3MUECKHE U XUMHYECKHE
cBorictBa. Dochuaer u dochun. Oxcuasl Pochopa, dochopHas kuciaora U €€ COIU.
[Mpumenenne docdopa u ero coenunenuii. DochopHbie yaoOpeHus.

VYrnepon, HaxoXiaeHHWE B mpupone. AJuioTpomHbie Moaupukanuu. DusMvecKkue u
XMMHYECKUE CBOMCTBA NPOCTBHIX BELIECTB, 0Opa3oBaHHBIX yriepoxom. Oxcuna yriepoxpa(ll),
okcun yriepoaa(lV), yrombHas kuciaora U e€ coid. AKTHBHPOBAHHBIA YTOJb, aacoOpOIHs.
Oymiepensl, rpadeH, yriaepoaHble HaHOTpYOku. I[IpuMeHeHHe TMPOCTHIX  BEIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €T0 COSAMHEHUH.

Kpemuuii. Haxoxaenrne B mpupoje, CocoObl MONydeHUs, (U3NISCKUE U XUMUYIECKUE
cBorictBa. Okcua kpemuusi(1V), kpeMHUEBas KUCIOTA, CHIMKATHI. [[puMEeHEHNE KPEMHUS U €ro
coenuHeHuil. CTEKII0, €ro MoJy4eHue, BUJIbI CTEKJIA.

[Tooxenune meramioB B [leproanyueckoit cucreMe XUMAYECKHX 3eMeHTOB. OCOOEHHOCTH
CTPOEHHS IEKTPOHHBIX 000JI0UEK aTOMOB MeTallioB. O0mue Gu3nyecKkue CBONCTBA METAJLIOB.
[Tpumenenue meTaisioB B ObITY M TexHUKE. CIIJIaBbl METAIIJIOB.
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DNEKTPOXUMHUYECKHIA P HampspDkeHuid MetaiwioB. OOmme CcrnocoObl  MONydYeHUs
METaJIOB: TUAPOMETAIUTYPIHsl, MUPOMETAJUTYPIHUs, dNekTpoMeTamutyprus. [lonarue o koppo3un
MeTasuioB. CriocoOb! 3aIUThI OT KOPPO3UH.

O6mas xapaktepuctuka metawioB |A-rpynmsr [lepruoandeckoil cCHCTEMBI XUMHUYECKUX
sneMeHToB. Hatpuii u kanuii: nonaydyenue, GU3NUecKue U XMMHUYECKHE CBOMCTBA, MIPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCAUHEHUM.

Obmas xapakrepuctuka MetauioB |IA-rpynnsl [lepuonndeckoil cucreMbl XMMHUYECKHX
9JIEMEHTOB. MarHuii W KaJblMi: TMoJydyeHue, (PU3nUecKue U XHMHYECKHE CBOWCTBA,
MPUMEHEHHE TTPOCTHIX BEIIECTB U X coenuHeHUH. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AoMUHUH: TIONy4YeHue, (pU3ndecKkue M XMMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro0 COeAMHEHMU. AMDOTEpHBIC CBOWCTBA OKCHAA W TUIAPOKCHIA AFOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATTFOMUHUS.

OOmast xapakTepuCTHKa MeTalioB MoOo4HbIX mnoarpynn (b-rpymm) Ilepuonndeckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

®dusnueckue U XMMUUYECKHE CBOMCTBA Xpoma U ero coeAuHeHun. OKCUIbI U TUIPOKCHUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomaTsl, UX OKHCIUTEIHHBIC CBOWMCTBA.
[Tonyuenue u npuMeHeHuEe XpoMa.

du3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro CcoeauHeHud. Baxueiimme
coenuuenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIUTEIbHbIE CBOMCTBA.

®dusnueckue 1 XUMUYECKHUE CBOMCTBA Kelle3a U ero coequHeHnd. OKCUAbl, THAPOKCHIBI U
commu xkene3a(ll) u xeneza(lll). [lomydenrne u mpuMeHEHHE KeTe3a U €ro CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHui. [lonydenrne u npuMeHeHne
MeOU U €€ COeTUHEHUH.

Hunk: nonyuenue, Gpusnueckue 1 XMMUYECKHE CBOMCTBA. AM(DOTEpHBIC CBOMCTBA OKCH/IA
Y TUJIPOKCH/IA UHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne [IMHKa U ero COeAMHEHU M.

OKCIEepUMEHTaIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX MPEBpAlllCHUI: H3y4yeHue
00pasIoB HEMETa/IOB, TopeHue cephl, (ocdopa, xkenesa, MarHus B KHUCIOPOJE, M3ydeHUE
KOJUIEKIMU «MeTalibl W CIUIaBbl», B3aUMOJICUCTBHE IIEJIOYHBIX U HIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOHM (BO3MOXHO HCIIOJIb30BaHKE BUIEOMATEpUAJIOB), B3aUMOJACHCTBUE LUHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoueld, KaYeCTBEHHbIE PEaKI[Mi Ha HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTHOHBI METAJIJIOB, B3aUMOJICUCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpamMu KHCIIOT U LIEJNOYEH, pelleHne SKCIEPUMEHTANIBHBIX 3a/1au Mo TeMaM «l ajmoreHsl»,
«Cepa u e€ coeAMHEHUsI», «A30T U Qochop U ux coeAUHEHUs», «MeTaIbl TNIaBHBIX MOATPYIID,
«Mertamibl MOOOYHBIX TOATPYIIID.

XuMHS U )KU3Hb.

Ponp xumuu B 00ecrieueHUN YCTOMYMBOTO Pa3BUTHsI yenoBedecTBa. [IoHATHE O HAYYHBIX
METOAAaX I[O3HAHMS M METOJOJIOTMM HAy4dyHOro wucciaenaoBaHus. HaydHple DpHHIUIBI
OpTraHU3aIN XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYUYECHUS BaXKHEHIIIHX
BElIEeCTB (Ha IMpUMepe MPOU3BOACTBA aMMHUaKa, CEPHON KHUCIOThI, MeTaHoJa). [IpoMbliieHHbIE
CIOoCcOOBI MOTYYCHHSI METANIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIMICH Cpelbl U
ero nociuenctsus. Posb xumun B o6ecrieyeHH 3HEpreTHIeckKoi 6e30MacHOCTH.

XuMmHs U 300pOoBbe 4YenoBeKka. JlekapcTBeHHbIE cpencrsa. IIpaBuia uCIONb30BaHUSA
JIEKApCTBEHHBIX IIpenaparoB. Poib XUMHUK B pa3BUTUN MEIULIMHBI.

XVMHUS TIUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBBIC J00aBKU. Pollb XuMuM B 0OecrieueHUN
[IHIIEBON OE30IMaCHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. bertoBas xummus. [IpaBmiia 6Ge3omacHOro
MCIIOJIb30BaHUs IPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEIIBHBIC MaTepHallbl (IIEMEHT, OETOH).

XuMHS B CENBCKOM X03siicTBe. OpraHndecKue 1 MUHEPAIbHBIC YI00PECHMUS.
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CoBpeMeHHBIE KOHCTPYKIIMOHHBIC MaTepHalibl, KPacku, CTEKJIO, Kepamuka. MaTepuaibl
JUISL 37EKTPOHUKU. HaHOTEeXHOIO0THH.

Pacuérnbie 3aaun.

Pacuérel: mMacchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MacChl (00bEMA, KOTMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB HMMEET IPUMECH, Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pPEaKlMU, €CIM OJHO U3 BEIIECTB JIaHO B BUJE pPacTBOpa C
onpeAecs€HHON MacCOBOM J0OJed pacTBOPEHHOTO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIEHTPAIlMK BEIIECTBA B PACTBOpPE, JOJHM BBIXOJAa MPOIYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOKHOTO.

MexpeamMeTHbIE CBSI3H.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU M3yYEeHUU OOIIEH W HEOPTraHWYECKON XUMHH B
11 kiacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHSITUN, IPUHATHIX B OTJIEIbHBIX NPEAMETAaX €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHATHUS: SBJICHHE, HAayYHBIH (hakT, TUMOTE3a, TEOPHs,
3aKOH, aHajJu3, CHUHTE3, KiIaccupuKaluus, TIEePpUOJUYHOCTh, HAOIIOJIEHUEe, U3MEpEeHHeE,
OKCIIEPUMEHT, MO/JIE]Tb, MOJICTUPOBAHUE.

O®uzuka: marepusi, MUKPOMHUP, MAKpOMHUpP, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIbI, PaJMOAKTHBHOCTh, MOJIEKYJIa, YHEPTreTUYECKHI YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEILeCTBA, WJCAIbHBIA Tra3, (U3NYECKUE BETUYMHBI, EIUHHIIBI
U3MEPEHUS, CKOPOCTh, YJHEPTHUS, Macca.

buonorus: knetka, opraHm3M, OJKocucTtema, Owuochepa, MeraboIu3M, MaKpo- U
MUKPOIJIEMEHTBI, O€JKU, >KUPBI, YIJICBOJbI, HYKJICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBHI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: MuHEpalbl, TOPHBIC TOPOJIBI, ITOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIEHHOCTb, METAJLTYPrus, CTPOUTEIbHbIE MaTEpUabl,
CEJIbCKOXO3SHUCTBEHHOE TPOW3BOJCTBO, THIIEBAass IPOMBIIIIEHHOCTh, (apMaleBTUYeCKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX IpenapaToB, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€PHAIIOB, SJICKTPOHHAS IPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.
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[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJOM B CTPYKTypE JIHMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro o0Iiero o0pa3oBaHUS
BBIJICJICHBI CJICYIONINE COCTABJISAIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCUUCKOM TPpaskIaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEICICHUIO;
HaJU4Yhe MOTHBAIlMM K  OOYYCHHWIO; TOTOBHOCTh W  CIIOCOOHOCTh  OOyYaroIIMXCs
PYKOBOJICTBOBAThCSI TMPHUHSTHIMU B OOIIECTBE MpaBUIAMH M HOPMaMHu MOBEACHUS;, HAIUYUE
MIPaBOCO3HAHUS, SKOJOTHUYECKON KYJIbTYpbI; CIIOCOOHOCTh CTAaBUTH II€JIU U CTPOUTDH KUIHEHHbBIE
TUTaHBL.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIPHON U TIPAKTHYECKOHN JEATEIHHOCTH 00YJaOIUXCsl B TIPOIECCE peaan3alun
00pa30BaTeNbHO 1eATeNbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHs OTPaKalT cPOPMUPOBAHHOCTH
OTIbITA MMO3HABATENBHON U MPAKTHUYECKOHN JNEATEIbHOCTH 00ydJaloluXcsl B MpoIecce peaan3alun
00pa30oBaTeNbHON IeATETHPHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

OCO3HAHUS O0YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHSI K
3aKOHY U MPaBOMOPSAKY;

NPEACTABICHHUS O COIMAIBHBIX HOpPMaxX M MpaBUjaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW ACSITETLHOCTH MPU CO3/IaHUU YIEOHBIX MPOCKTOB,
pelieHny yueOHbIX U M03HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3IMYHBIX BUIOB yUEOHOMU AESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOU
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOPYECTBA B OOJIACTHM TEOPUM M MPAKTUYECKOTO MPUIOKEHHS
XUMHUH, OCO3HAaHUs TOTO, YTO JaHHBIE HAYKH €CTh pPE3yJabTaT JIMTEIbHBIX HAOIIOICHUH,
KPOTOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MPAKTHUKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHUH U TIOCIEAYIOUIEM aHAIIU3€
MH(GOpPMaLIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS,

CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XHUMUYECKUMHU SBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IOBEJEHUE M IOCTYNKHM CBOMX TOBAapUIIeH ¢ MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUM MOCTYIKOB;

4) popMupoBaHUS KYJbTYPHI 310POBbS:

MOHMMAHUS [IEHHOCTEH 3J0pOBOTO M 0e30macHoro oOpasza JKHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coONIOACHMs TPaBUJI 0E30MacCHOTO OOpaIlleHUs] ¢ BEHIECTBAMH B OBITY, MMOBCEAHEBHOU
YKU3HU, B TPYIOBOM JESTEIBHOCTH;

MOHWMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIO/ICH;
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OCO3HAHHUS TOCIEJICTBUI M HEMPUSATUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHHS alKOTOJs,
HapKOTUKOB, KypEHUs);

5) Tpyn10oBOro BoCHIUTAHUA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUYECKOI U APYTruX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHHMM NPaKTUYECKMX 3aJa4 COLMAIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3nyHOro pona, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASAM TPYJa U pe3yJbTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYabHOW TpPAaeKTOpHH OOpa3oBaHMs,
Oynymeil mpodeccuu U peaan3alnuy cOOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) IKOJIOrM4ecKOro BOCIMTAHUSA:

IKOJIOTHUYECKH 1€IeCO00Pa3HOr0 OTHOMIEHUS K MPHUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapaKTepa YKOJOTHYECKUX MPOoOJIeM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE TTPUPOJAHON U COLIMATILHOM CpEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PalOHATIBHOTO IPUPOAOIIOIb30BAHNS;

AKTUBHOI'O HENPUATHS JIEUCTBUM, NMPUHOCIIIMX BPEI OKPYXKAOIIEH NPUPOIHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHHS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHON MPAKTUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKU U
00I11eCTBEHHOU MPAKTHKH;

MOHMMAHUS CHENU(PUKA XMMUU Kak HayKH, OCO3HaHUsA €€ poiau B (HOPMHUPOBAHHH
PalMOHATILHOTO HAYYHOTO MBIIUICHHUS], CO3/IaHNHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKaroIleM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B IMO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH WU
pelIeHny mpobsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUH MJII COBPEMECHHOW LMBHIIU3ALNU: B €€
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BaXKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, B PEIICHHH II00ATBHBIX MTPOOJIEM YCTOHYHBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecrevYeHnH yCIOBHA yCIEUTHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKIOTO WiIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJOB TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHI OKPYXKAIOIIErO0 MHUpa M MPOUCXOIAIMIMX B HEM H3MEHEHHH,
YMEHHUsI 1e71aTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C EJBIO MOTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTIOJIb30BaTh XMMUUYECKHE 3HAHUSI ISl PeleHus: MpooiieM
B PEAIbHBIX KU3HEHHBIX CUTYalIUSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM AEATENbHOCTH;
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TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIyYCHHIO HOBBIX 3HAaHWA 1O XHUMHHA B COOTBETCTBUH C IKH3HCHHBIMH
NOTPEOHOCTAMU;

WHTEpecCa K OCOOCHHOCTSIM Tpylna B pPa3au4HbIX cdepax mnpodeccrnoHambHON
NeSITETbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHble pe3yiabTaThl OCBOCHHS MPOrpaMMbl [0 XMMHHU Ha YPOBHE CpPEIHETO
o01rero 00pa3oBaHuUs BKIIOYAIOT:

3HaYMMble 751 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKAMCUUIUIMHAPHBIC
(MEXIIpeAMETHBIE) OOIICHAYYHBIE TOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crnienu UKy METO/I0B NO3HAHUS, UCIIOJb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprus, SBJIEHHUE, MPOLECC, CUCTEMA, HAYYHBIH (aKkT, NPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTB,
3aKOH, TEOpHs, UCCIIe0BaHNE, HAOII0ACHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yYHUBEpCallbHbIE ~ y4eOHble  AelcTBHA  (TIO3HABAaTENbHBIC,  KOMMYHHKATHBHEIC,
perynsTHUBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOW TI'PAMOTHOCTH U
COIMATIbHOM KOMITETCHITMH 00yJaIOIINXCS;

CIOCOOHOCTh  OOYYalOIIUXCS ~ HMCIOJIb30BaTh  OCBOCHHBIE  MEXKIUCHMIUITMHAPHBIE,
MHPOBO33pPEHUYECKHE 3HAHHWA M YyHUBEpCAJIbHbIC y4deOHbIC ACHCTBHA B IIO3HABATECIBHOH U
COLIMAJIbHOM IIPAKTHKE.

MeranpenMeTHbIe pPe3yJIbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMH Y4E€OHBIMHU
NI03HABaTEIbHBIMU, KOMMYHUKAaTHBHBIMU M PETYJISITUBHBIMHU JICHCTBUSMH.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OHp@I[eJIHTL noeian ACATCIbHOCTU, 3aJaBas HapaMeTpH nu KpI/ITepI/II/I X AOOCTHUKCHHA,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MIOCTABICHHBIMU IEIISIMU;

HUCIIOJIB30BAThH HpI/I OCBOCHHNHU 3HaHHﬁ HpI/IéMBI JIOTHYCCKOT'O MBINIJICHUS: BBIACIIATH
XapakTepHbIC TPU3HAKK TIOHATHH W YCTAaHABIWBATh HMX B3aMMOCBS3b, HCIOJIL30BATh
COOTBGTCTBYIOH_II/IG TIOHATUSA JJIs1 OG’bHCHeHI/IH OTACIIBHBIX q)aKTOB n HBHGHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUU TSI KIacCU(UKAIIUU BEIIECTB U XMMHUYECKUX PEAKITUi;

yCTaHaBJII/IBaTB HpI/I‘II/IHHO-C.HeI[CTBeHHBIG CBA3U MG)K,Z[y I/I3yLIa€MBIMI/I SIBJICHUSAMMU,

CTPOUTH JIOTHYECKUE pACCYXICHUs (MHIYKTUBHBIC, JCAYKTHBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUUS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOJbI M 3aKJIIOUCHUS,;

HpI/IMeHHTI: B HpOLIGCC@ IIO3HAHUA I/ICHO.HBBYCMBIC B XUMHUHU CHUMBOJIMYCCKUEC (3HaKOBBI€)
MOJIeIIH, TTPeo0Pa30BhIBATh MOJIEIbHBIC MPEJCTABICHUS — XUMHYECKUH 3HAK (CUMBOJI) DJIECMEHTA,
XUMHU4ecKkass ¢GopMmyna, YypaBHEHHE XHMMHUYECKOH peakuud — TpU peleHHH Y4eOHBIX
MO3HABATENIBHBIX W TMPAKTHYECKUX 3a7a4, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEICTaBICHUS
JJIA BBIABIICHUA xapaKTepHHx HpI/I3HaKOB I/ISY‘-IaeMBIX BCIICCTB U XUMHNUYCCKUX peaKuHﬁ.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIaACTh OCHOBaAMHU MECTO0B Haquoro IIO3HAHU BECIICCTB U XUMHNUYCCKUX peaKuHﬁ;

dbopMyIUpOBaTh IENM M 3aJadyd  HWCCJICJAOBAHMS, WCIOJb30BaTh IIOCTaBJICHHBICE |
CaMOCTOSTCIIBHO C(bOpMy.HI/IpOBaHHBIe BOHpOCBI B KAUCCTBC I/IHCprMeHTa IIO3HAHHUA U OCHOBBI
1151 GOPMHUPOBAHMSI TUTIOTE3HI TIO POBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIaACTh HABBIKAMU CaMOCTOATCIBHOI'O HHaHI/IpOBaHI/ISI n HpOBe,Z[eHI/IH y‘-IeHI/I‘IeCKI/IX
SKCTIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOMIOJATh 32 XOJOM Ipoliecca, CaMOCTOSTEIHHO
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IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OOOOLICHHS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YNbTATOB MCCIIEOBAHMS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYEHWUYECKON MCCIIEOBATEILCKOW W TPOEKTHOW JIESITEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHUS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IMO3HAHUS.

3) pabora ¢ nHpopManmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-TIOMYJISpHas
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouyHbIe TocoOusi, pecypcsl HMHTepHera),
aHAIM3UPOBaTh HH(MOPMALIMIO PA3IUYHBIX BUIOB U (OPM TPENCTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JI0OCTOBEPHOCTh M HEITPOTHBOPEUYHBOCTH;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpH IMOUCKEe U OTOOpe
uH(pOpMaIiK, HEOOXOAUMOM JIJIsl BBIMOTHEHUS YUeOHBIX 3aa4 ONPeAeNEHHOTO THTIA;

IpUOOpETaTh OMBIT KCIOJb30BaHUS WH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUHN U
Pa3ITUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BHIOMpaTh ONTUMATIBHYIO (hOpMY TpencTaBieHus HHGOpPMAIUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIA SI3bIK B KayecTBE CpeACTBa Mpu paboTe C XHUMHUYECKOM
uH(popMaIiell: TPUMEHSATh MEXKIpPEAMETHbIe ((U3MYECKHe W MaTeMaTHUYeCKHe) 3HaKu |
CUMBOJIBI, (hOpMYyIIbI, a00OpeBUATYpPHI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAOHOCTH.

KoMMyHuKaTHBHBIC YHHBeEpPcaJIbHbIe YUeOHbIe 1eHCTBHUSA:

3aJaBaTh BOMPOCHI 110 CYILECTBY OOCYX/1aeMON TEMbI B XOJI€ TUAJIOTa W/UITH TUCKYCCHUH,
BBICKA3bIBaTh UJIEH, (POPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIITOJIHEHHUS
IIPEMJIOKEHHOM 3a1a4H;

BBICTYIIATh C NPE3CHTAlUENd pPe3yJabTaTOB I03HABATEIbHOM IEATEIbHOCTH, ITOJIYYCHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPH  BBIIOJHEHHHM XUMHYECKOIO
HKCIIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAHUIO CBOWCTB H3YyYaeMbIX BEIECTB,
peanu3anuy y4eOHOro MpOeKTa, U (OpMyJIUPOBaTh BBIBOJBI 10 pE3yJbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHM MTyTEM COTIIACOBAHMS MTO3UIIHIA B X01€ 00CYXK/IEHUS 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe YHHBepPcaJIbHble yUeOHbIE 1eiiCTBHS:

CaMOCTOATENIFHO IIIAHUPOBATh U OCYIIECTBIATH CBOIO MO3HABATEIbHYIO JIESTEIHHOCTS,
onpenenss e€ Ienu W 3aJauyd, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeaIaraeéMblii aITOPUTM JICHCTBUIM NPHU BBIMOJHEHWH Y4EOHBIX M HCCIIEOBATENBLCKUX 3a/ad,
BBIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM MOJIYYE€HUS! HOBBIX 3HAHH O
BEIIIECTBAX U XUMHUYECKUX PEAKIMIX;

OCYIIECTBIISATH CAMOKOHTPOJIb I€ATEILHOCTH HAa OCHOBE CaMOaHalIM3a U CAMOOIIEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPaMMBbI [0 XUMHUU HA YIIyOJEHHOM YPOBHE Ha
YPOBHE CpeaHEero oOmero o0pa3oBaHMs BKIIOUAIOT crenupuyeckue A ydeOHOro npenmera
«XUMHUS» HaydHblEe 3HAHUSA, YMEHHUS U CIOCOOBI JEUCTBUN MO OCBOCHHIO, MHTEPIpPETALUU U
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npeo6pa3OBaHmo 3HaHI/II>'I, BUAbI ACATCIIBHOCTH IO MOJTYUYCHUIO HOBOI'O 3HAHHA U ITPUMCHCHUIO
3HaHUM B Pa3IMYHBIX yqe6HBIX CUTyallusX, a TaKXXC B PCAJIbHBIX XHU3HCHHBIX CHUTyallUsIX,
CBSI3aHHBIX C xXuMmuei. B nporpamMmme 1o XMMHU MNPECAMCTHBIC PC3YJIbTAaThbl MPCACTABJIICHBI IO
rogaM U3y4YCHMUA.

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUs OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe W 3HAYEHMH OPraHUYECKOM XUMHH B
CHCTEME E€CTECTBEHHBIX HAyK U €€ poJiH B 00ECIeueHHH YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA B
peltieHur MmMpoOJIeM IKOJIOTHYECKOM, YHEPreTUUECKOW M THINEBON 0€30MacHOCTH, B Pa3BUTHH
MEIWIIMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX HMCTOYHHUKOB DHEPIHH, B OOECIEUCHUU
PaLMOHATILHOTO MPHUPOIONOIL30BaHus, B (DOPMUPOBAHUHM MHPOBO33PEHUS U OO0IIEH KYJIbTYpHI
YelloBeKa, a TaKXkKe OHKOJOTHYECKM OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3/0pOBBI0 H
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIpO M 3JEKTPOHHAs 00ojoYka atoma, S-, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMa, TMOpUIM3AIMs aTOMHBIX
opOuTanel, HOH, MOJIEKYJla, BaJ€HTHOCTb, J3JEKTPOOTPHUIATENBHOCTb, CTEIEHb OKUCICHUS,
XUMHUYECKasi CBS3b, MOJIb, MOJIIpPHAs Macca, MOJISIPHBIA OO0BEM, YIICPOJHBIN CKEJeT,
GyHKIMOHATBHAS TPYIIA, PajuKajl, CTPYKTypHBbIC (HOpMyInbl (pa3BEPHYTHIE, COKpAIIEHHBIC,
CKEJIETHBIE), M30MEpUSl CTPYKTYpPHAass M IPOCTPAHCTBEHHAs (reoMeTpUuecKas, ONTHYECKas),
U30MEpPbI, TOMOJIOTUYECKUN PsAT, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOA- M a30TcOeprKalline
OpPraHMYECKUE COEIUHEHMS, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE
COCTMHCHUS; TCOPHUH, 3aKOHBI (mepuomudeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHMs MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS] U TPEBpALICHHUS DSHEPIHMU MpPH XUMUYECKHX PEaKIUsiX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JIeXKallhMe B OCHOBE MOHUMAaHUS
OPUYMHHOCTY U CHCTEMHOCTH XUMHYECKHX SBJICHHI; TMpEACTaBICHUS O MeXaHH3Max
XUMUYECKUX pEakUuid, TEPMOJMHAMMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTIX UX
MPOTEKaHUs, O B3aMHOM BJIMSHHUM aTOMOB U TPYII aTOMOB B MoJIeKyJaX (MHIYKTUBHBIH U
Me30oMepHbI 3 dexTr, opueHTanTsl | u Il pona); dbakronorunueckue cBeneHUs O CBONCTBAX,
cocTaBe, IOJy4YeHUHU U 0€30MaCHOM MCIOJIb30BAHNN BaXKHEHIIINX OPraHUYEeCKUX BELIECTB B OBITY
U TPAKTHYECKON JEATEIhbHOCTH YENOBEKa, OOMMX HAyYHBIX TMPUHIUINAX XUMHUYECKOTO
MIPOU3BOICTBA (Ha MpUMepe MTPOU3BOCTBA METAHOJIA, TepepadbOTKH HEPTH),

c(hOpMHUPOBAHHOCTh YMECHHIA: BBISIBISATH XapaKTEPHbIC IPU3HAKU MMOHITHMA, YCTAaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IIPU ONUCAHUH COCTaBa, CTPOEHUS U
CBOMCTB OPraHUYECKUX COCUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUIA:

HCIIOJIb30BAaTh XUMUUYECKYI0O CUMBOJIMKY JJISI COCTABIICHHS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OpraHUYECKHUX BEIIECTB;

COCTAaBJISITh YPAaBHEHUSI XUMHUYECKMX pEaKUUd ¢  pPacKpblBaTh HMX  CYHIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  IOCPEICTBOM COCTABJICHUS  AJIEKTPOHHOIO
OanmaHca ATHX peaklUud, peakuii MOHHOrO OOMEHa MyTEM COCTaBIEHUS WX TIOTHBIX U
COKpAIIEHHBIX HOHHBIX ypaBHEHUI;

W3TrOTaBIMBATh MOJIEM MOJIEKYJl OpPraHUYeCKHX BEHIECTB I WILIIOCTPALMA HX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUI: YCTaHABIUBATH IPUHAJICKHOCTD U3YYCHHBIX OPTaHUIECKUX
BEIIECTB 10 UX COCTaBy M CTPOCHHIO K ONpeAeNEHHOMY KJIacCy/TpyIle COeINHEHUH, aBaTh UM
Ha3BaHUA 10 cucremarnyeckoir HoMmeHkaarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE Ha3BAHUS
JUISL  OTAETBHBIX TIPEJACTaBUTENIe OpPraHUYECKUX BeIIeCTB (ITUJICH, AaleTHJIEeH, TOIYOl,
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[JIMIEPUH, STUICHTIUKONb, (GeHoN, (opManbaerui, aueTaabAeru]l, aleToH, MypaBbUHAs
KHCIIOTA, YKCYCHAasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIIMH,
JIaHUH, MaJIbT03a, (PPYKTO3a, AHWINH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U JJPYTHUE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BHUA XUMHUYECKOM CBS3M B OPraHUYECKUX
COCMHEHUSX (KOBaJICHTHAs! M MOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKUX
BemecTB A. M. byriepoBa st 00bsCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (UIUUYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTaBUTENEH pa3InYHbIX KIACCOB OPIraHUYECKUX BEIIECTB!
QJIKAHOB, LMKJIOAJIKAHOB, AJKEHOB, AJIKAJUCHOB, AJKWHOB, ApPOMATUYECKHUX YIJIEBOJOPOJIOB,
CIUPTOB, ANbJETHI0B, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U CIOKHBIX 3(UPOB, JKHUPOB,
HUTPOCOECTMHEHUH M aMUHOB, aMHHOKHUCIIOT, OEIIKOB, YIIIEBOAOB (MOHO-, TU- U TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXKAY HHUMHU YypPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKUUi ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hopMyI;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAAThb Ha KOHKPETHBIX MpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COCJMHEHUH OT KPAaTHOCTH M THUIA
KOBAJICHTHOM CBSI3U (O- U T-CBSA3M), B3AMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HCTOYHHMKH YIJIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKH W TPAKTHIECKOE MPUMEHEHUE
IPOAYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh BJAJIEHUS CHCTEMOM 3HAaHUH O ECTECTBEHHO-HAYYHBIX METOJax
NO3HAaHUS — HaOJIOAEHUN, W3MEPEHHH, MOJCIUPOBAHUH, OSKCIIEPHUMEHTE (peaJbHOM H
MBICJIEHHOM) ¥ YMEHUSI IPUMEHSATH 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHSI MPHUMEHSATh OCHOBHBIE  ONEpAIlMM  MBICIUTEIHbHON
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, O0O0OIeHHE, CHCTEMaTH3aluIO, BbIIBICHHE
NPUYMHHO-CJICCTBEHHBIX CBSI3€H — JJIs1 U3YUYEHHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEaKIHii;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSIMHU U
NPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB Ui 0ojiee OCO3HAaHHOIO
MOHMMAaHUS CYIIHOCTH MaTepUajIbHOTO €IMHCTBA MHUpPA, UCIOJIb30BATh CUCTEMHbIE 3HAHUS IO
OpPraHUYeCcKON XUMHHU Il OOBSICHEHHUS U MPOTHO3UPOBAHUS SBJICHUH, UMEIOIIUX €CTECTBEHHO-
Hay4qHYIO NIPUPOLY;

c(OPMHPOBAHHOCTh YMEHMU: MPOBOAUTH PACUETHI MO XUMHUYECKHM (QopMmyliaM u
YPaBHEHUSAM XHMUYECKUX PEAKIHI C MCHOJIb30BaHHWEM (PU3MUECKHX BEJIWYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJHMYECTBEHHOH CTOPOHBI:
pacuéThl MO HAXOXKACHUIO XMMHUYECKON (OpMYJIbl BEIIECTBA MO M3BECTHHIM MAacCCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTrOPaHUs, INIOTHOCTH Ta3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI: NMPOTHO3UPOBAThH, AHATU3UPOBATH U OLCHUBAThH C TMO3MIIMA
HKOJIOTHYECKOM O0€30IacHOCTH TOCIEACTBUSL OBITOBOM W IMPOW3BOACTBEHHON JESTEIBHOCTH
YyelloBeKa, CBSI3aHHOM ¢ mepepabOTKON BEIIECTB, HMCMHOJIb30BaTh IONTYUYCHHbBIE 3HAHMS IS
NPUHATHS TPAMOTHBIX PEIIEHU MPOOJieM B CUTYalUsX, CBI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHUN: CaMOCTOSTENBHO IUIAHUPOBATh M MPOBOAUTH XUMHYECKHIA
HKCIEPUMEHT (TIOTy4€HUE U N3YUYEHUE CBOMCTB OpPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIHH
YIJIEBONOPOAOB PA3IMYHBIX KIJIACCOB M  KUCIOPOJCOJEPKAIMX OPraHUYeCKHX BEIIECTB,
pelIeHre HKCHePUMEHTAIbHBIX 3a7ad [0 pAaClO3HABAHHIO OpPraHMYECKHX BEIIECTB) C
coOmoleHreM TpaBuI  0€30MacHOro  OOpamieHWsi C  BEHECTBAMHU H  JIaDOpaTOPHBIM
o0opynoBanuem, (HopMyIUpOBaTh IENb HCCIEIOBaHUA, MPEACTABIATh B pa3iuyHOU (opme
Pe3yNbTaThl SKCIIEPUMEHTA, aHAITU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:
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coOuIroIaTh MpaBUJIa HKOJOTHYECKU IIEJIeCOO0Pa3HOTO MOBENEHHUS B OBITY U TPYIOBOM
JIEATEIbHOCTH B LEJIAX COXPAHEHUs CBOErO 3JI0POBbs, OKpPYKAKOLIEH NPUPOAHOU Cpeabl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHYECKOTO JEHCTBHS HA YKUBBIE OPraHU3Mbl OINPENCIEHHBIX
OpraHWYECKUX BEILECTB, MOHMMAas cMbIci nokazarens [1/1K;

aHAIM3UPOBATh  1€1€cO00pa3HOCTh  NMPUMEHEHHUS  OpraHMYecKMX  BELIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHHUS PUCK-TIONTH3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJCHANPABICHHBIA TMOUCK XUMHUYECKON
uH(pOpMAaIllMK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W y4yeOHO-HAy4Hasl JHUTepaTypa, CpelacTBa
maccoBoi uHGpopMmanuu, WHTEepHET W JApyrue), KpUTHUYECKH aHaJU3UPOBATh XHMHUYECKYIO
uHopMalunio, nepepadarbiBaTh €€ U UCMOJIb30BATh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4en.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHS Kypca «OOmas W HeopraHuyeckas XUMUS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUI: O MaTePHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U T03HABAaEMOCTH SIBJICHUN MPUPOJbI, O MECT€ U 3HAYCHUU XMMHUU B CUCTEME €CTECTBEHHBIX
HayK U e€ pojii B 00ECIEeYeHUH YCTOMYMBOTO PAa3BUTHS, B PELICHUH MPOOJIEM 3KOJIOTUYECKOMH,
DHEPreTHUECKON W THINEBON O€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  SHEprud, B  OOECHEUYeHHH  PaAlMOHAJIHHOTO
MPHUPOIONIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPhI YEIIOBEKA, a TAKIKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOIHON Cpefie;

BIIAJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIArarolue
MOHSTHS — XUMUYECKUH 2JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, IEKTPOHHAast 000JI0YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTANM, OCHOBHOE W BO30YKIEHHOEC COCTOSIHMS aTOMa, THOpHIU3aIus
aTOMHBIX oOpOWTasneil, MOH, MOJEKyJa, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTb, CTEIEHb
OKUCJICHUsI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, METa/UINYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl pPEIIETKA, XUMHUYECKas pPEaklHs, PacTBOP, JJIEKTPOJIUTHI, HEINEKTPOJIUTHI,
ANIEKTPOJUTUYECKAs ~ JUCCOLIMAIUS, CTENEeHb JUCCOLMAIlMU, BOJOPOIHBIM  IOKa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(DPEeKT XUMUUECKON peakIlH, CKOPOCTh XMMHUYECKON
peakiuu, XWMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHUsS DIIEKTPOIUTHUYECKOM
auccouuanuu, nepuoanyeckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXpaHEHUs U MPEBPAIIEHUS SHEPTUM MPU XUMHUYECKUX PEAKIMSAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIONINX Macc), 3aKOHOMEPHOCTH, CUMBOJIHUYECKHH A3BIK XUMHUH,
MHPOBO33PEHUYECKHE 3HAHUA, JIeKAllUe B OCHOBE MOHUMAHHUS NMPUYMHHOCTH M CHUCTEMHOCTHU
XUMUYECKHUX SBJICHHWI; COBPEMEHHBIE IPEJCTABICHUS O CTPOCHHMM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM ¥ HAJMOJICKYJISIPHOM YPOBHSIX; TMPEJACTaBICHUS O MeEXaHU3Max
XUMUYECKUX pPEaKUWid, TEPMOJAMHAMHYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTAX UX
NpOTEKaHUsl, O XHMMHYECKOM paBHOBECHM, PACTBOpAaX U  JUCHEPCHBIX CHCTEMaXx;
(dakTosornuecKkrue CBeJEHUSI O CBOMCTBAX, COCTaBe, MOJYUYEHUU U 0€30MacHOM HCIOJIb30BaHUU
BRXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M NPAKTHUYECKON AESITETLHOCTH YEIIOBEKa,
0o0LIMX HAyYHBIX TPUHLIUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMECHHI: BBISIBISATH XapaKTEPHbIC IPU3HAKU MMOHITHHA, YCTAHABINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU ONMMCAHUM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHUSI MCIIOJNB30BaTh XMMHUYECKYI0 CHUMBOJHMKY JUIsl COCTABIICHUS
dbopMyn BEMIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUH, CHUCTEMATHYECKYI0 HOMEHKJIATYpPY
(IUPAC) u TpuBHaibHbIe Ha3BaHHs OTACIBHBIX BEIICCTB;
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c(OpPMHUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENIEHh OKUCIICHUS XUMUYIECKIX
9JIEMEHTOB B COEIMHEHUSX, BUJ XMUMHUYECKOH CBA3M (KOBaJCHTHAas, MOHHAs, METaJJIMuecKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMUYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBSICHSITH 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT BHJAA
XMMHUYECKON CBSI3W M TUMNA KPUCTAJUIMYECKON peIméTKy, OOMEHHBIH M JTOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

c(OpPMUPOBAHHOCTh YMEHHI: KIACCU(UIIUPOBATh: HEOPraHUYECKHE BEIIeCTBA IO HX
COCTaBY, XMMHUYECKHE pPEaKLUUU MO Pa3IHYHBIM MpU3HAKaM (YHUCIYy U COCTaBY pearupyrouIux
BEIECTB, TEIUIOBOMY J3(PQeKTy peakiuu, W3MEHCHHUIO CTEIEeHEH OKHUCICHHS DSJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTaju3aropa W JPYrue); CaMOCTOATEIbHO BBHIOMpATh OCHOBAHUS W
KPUTEPUU JJIs1 KIACCU(PUKALIMY U3YUYaeMBIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. W.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKIIHH;

c(hOpPMUPOBAHHOCTh YMEHHI: XapaKTepPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XHMHYECKUX DJIEMEHTOB MepBoro—4eTBéproro mnepuonoB Ilepuonunueckoit cucremsr JI..
MenieneeBa, UCHOJIb3YsI MOHITHS «IHEPTETUUECKUE YPOBHUY», «IHEPreTUUYECKUE MOAYPOBHUY,
«S-, p-, O-atoMHBIC OpOUTATM», «OCHOBHOE W BO30YXKIEHHOE JHEPreTHYCCKUE COCTOSHUS
aToMay»; OOBICHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHUYECKHX OJJIIEMEHTOB M HX
COEMHEHMH 110 nepuojaM u rpymmnam [lepuoanueckoit cucremsl Jl. 1. MennaeneeBa, BaAJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHSI X DJIEKTPOHHBIX 000JIOYUEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTepU30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKUE
CBOMCTBa BEHIECTB Pa3JIMYHBIX KJIACCOB, MOJTBEPXAATh CYIIECTBOBAHUE I'€HETUYECKOM CBSI3U
MEX/1y HEOPraHUYECKUMU BEIIECTBAMHU C TOMOIIbIO YpaBHEHUI COOTBETCTBYIOLIUX XUMHUYECKHUX
peaKLuii;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuil MOCPEICTBOM COCTABIEHUS AJIEKTPOHHOrO OanmaHca ITHX peaklUi; peakiuid HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMIOJHBIX M COKPAIIEHHBIX HOHHBIX YypaBHEHUH; peakuuit
TUAPOIIN3a; PEaKIUil KOMIUIEKCOOOpa3oBaHus (HA MpPUMEpPE THAPOKCOKOMILIEKCOB IIMHKA H
ATIOMUHHS);

c(OpPMUPOBAHHOCTh yMEHHSI OOBICHATh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakuuii ¢ yd€TOM HX DSHEPreTHYECKHX XapaKTepUCTHK, XapaKTep H3MEHEHUS CKOPOCTH
XUMHUYECKON PEaKIMi B 3aBUCHMOCTH OT Pa3jIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEICHUs
XUMHUYECKOTO PAaBHOBECHUSI TOJT BIUSHUEM BHEIIHUX Bo3aecTBui (mpunnum Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BATh XUMHUECKUE PEAKIINH, JISKAIINEe B OCHOBE
MPOMBIIUIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHaka, oOOIlIue HaydHble MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECOO0PA3HOCTh NPHUMEHEHHUS HEOPTaHUYECKUX BEIIEeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Nb3a;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/aX HAyYHOTO TIO3HAHHMSI SBICHHIA
npupoabl — HaOJMIOJeHHe, U3MEpeHHe, MOJEINUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), HUCITIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHUS NPUMEHSATb 3TH 3HAHUS MpU
SKCIIEPUMEHTAILHOM HCCIIEJOBAHUM BEUIECTB W JJs OOBSICHEHHS XHUMUYECKUX SIBIICHUIA,
MMEIOIINX MECTO B IPUPOE, MPAKTHUECKOM JIeITeTbHOCTH YeJIOBEKa U B IOBCETHEBHOM JKU3HU;

c(OpMUPOBAHHOCTh YMEHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUSAMU U
MPEJICTAaBICHUSIMA JPYTHX E€CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0oJee OCO3HAHHOTO
MOHUMAaHUS MaTEePUAIILHOTO €TUHCTBA MHUPA;

c(hOpPMHUPOBAHHOCTh YMEHUS MMPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TIOHATUN «MacCOBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIEHTPAIUs»; MacChl BellecTBa WiN 00bEMa raza
M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCEe MM 00BEMY OJTHOTO U3 YJACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(peKTa peaklnu; 3HaUeHUs BOJOPOIHOIO MOKa3aTelsd PaCTBOPOB KUCIOT
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U TIeNIoYed C W3BECTHOM CTENMEHBI0 NUCCOIMAIMM;, MacChl (00bEMa, KOIMYECTBA BEIIECTBA)
MPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOIHBIX BEIIECTB JAHO B BHUJIE PACTBOPA C ONPEACIEHHON
MacCOBOH J10Jied pacTBOPEHHOTO BEUIECTBA WM JaHO B W30BITKE (MMEET MPHUMECH); IIOJIU
BBIXO/Ia MPOYKTa peaklunn; 00bEMHBIX OTHOILIEHUH T'a30B;

c(OpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTEIBHO TUIAHUPOBATh M MPOBOAUTH XUMHUYECKHIA
9KCIIEPUMEHT (MPOBEACHNUE peaklnii HOHHOTO 0OMeHa, MOATBEPXK/IEHUE KaueCTBEHHOI0 COCTaBa
HEOPraHWYECKUX BELIECTB, ONPEIEIICHUE CPENIbl PACTBOPOB BEMIECTB C MOMOIIBIO MHIUKATOPOB,
U3Y4YE€HHUE BIUSHUS pPa3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKON pEaKIMH, pelleHue
IKCIIEPUMEHTABHBIX 3334 1Mo TemMaMm «Mertamie» u «Hemeramnsl») ¢ coOMIOACHHEM MPaBIIT
Oe3omacHOTO OOpalleHusi ¢ BEIIECTBAMU M JaOOpaTOPHBIM 00OpyAOBaHUEM, (OpMyIHpPOBATH
[eNb HCCICNOBAHUS, TMPEACTABIATh B PA3IUYHOM (popMme pe3ynbTaThl IKCICPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUM: COOTIOAATh MpaBUia MOTH30BAHUS XUMUYECKOU MOCYION U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHHs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLUSIMHU
M0 BBIMOJTHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB, SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEeIEeHNUsA B OBITY M TPYIOBOM JEATEIHHOCTH B ILEISIX COXPAHEHHUSI CBOEr0 3/I0POBBA,
OKpYXKarolllel NPUPOAHON CpeAabl M JOCTHUKEHUS €€ YCTOMYMBOIO pPa3BUTHUsA, OCO3HABATh
OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHW3MBbl OINpPEICIEHHBIX HEOPraHUYECKHX
BEIIIECTB, TOHKUMas cMbIc noka3arens [1J1K;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJCHANIPABICHHBIA IMOUCK XUMHUYECKON
uH(pOpMaIllMK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4Has JHUTepaTypa, CpelacTBa
maccoBoi uHGpopMmanuu, WHTEepHET W JApyrue), KPUTHUYECKH aHaJU3UPOBATh XHMHUYECKYIO
uHopMalnio, nepepadarbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4en.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmMeHoBaHMe pa3ie/ioB U TeM Kontpoabupie  TIpakTieckue (uudposbIe)
n/n NMPOrpamMmsbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI pecypes
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHMS OPraHNYeCKUX coequHeHui A. M. 8
bytneposa
Hroro no pazueny 8
Pa3znea 2. YrieBoaopoanbl
21 [IpenenbHbie yTIeBOAOPOALI — AJTKAHBIL, 5
LUKJIOAJIKAHbI
29 HenpenenbHble yriieBogOpOIbl: aTKEHBI, 14 1
QJIKQ/IUCHBI, aJTKUHBI
2.3 ApomaTnyecKkue yriieBogopo bl (ApEHBI) 8
24 [TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOJIOB U UX 4
nepepaboTka
2.5 ["asloreHnpon3BOAHBIC YTIIEBOAOPOIOB 4 1
HWroro no pazneny 35
Pa3nen 3. Kuciopoacoaep:xaiiue oprannyecKue coeTUHEeHN s
3.1 Crnuptsl. @eHon 11 1
KapOoHunbpHBIE COSTUHEHUS: allbIETHIIBI U
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC 21 1
s¢upsl. XKupsl
3.3 VYTrieBo bl 9 1
Hroro no pazneny 41
Pa3nen 4. A3oTcoaep:kaiye opraHudeckue coeTMHeHUus
4.1 AMHHBI. AMUHOKHCIIOTBI. benmku 12 1 2
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Uroro no pazgeny

12

Pa3znea S. BoicokoMosieKy/JIsipHbIE COeINHEHUS

5.1 ‘ BricokOMOJIEKyJISIpHBIE COCTUHEHUS 6
Hroro no pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM HppoBbIe
Ne i/ HpOrPAMMEL pa Beero Kontpoabubie IIpakTuueckue f)lépg)f OBAT e.])H,HH e
padoThI padoThI pecypes
Pa3nen 1. TeopeTruueckue OCHOBbI XUMHU
Crpoenue atoMma. [lepuonnueckuii 3akoH
1.1 u [lepuonnueckas cucTeMa XUMHUIECKUX 9
anemeHToB /I. 1. Menneneesa
19 Crpoenue BemniectBa. MHOrooopasue 11 1
BEIIICCTB
1.3 XUMHYECKHE PEeaKITuU 19 1 3
HWroro no pazneny 39
Pa3nes 2. Heoprannyeckasi Xumust
2.1 Hemeramisl 31 1 3
2.2 MeTanasl 23 1 2
Hroro no pazgeny 94
Pa3nen 3. Xumus u :Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9
KU3Hb
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 8
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IHOYPOYHOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoxka

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIE
uugpossie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpenMer 1 3HaYE€HHE OPraHUYECKON
XUMHH, TIPEJICTaBIEHUE O MHOT000pa3un
OPraHUYEeCKUX COCTUHEHUHN

DJEKTPOHHOE CTPOCHKE aToOMa yriepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepojia

XuUMHUYECKas CBS3b B OPraHUYECKUX
coeuHEHUsIX. MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsT OPraHUuYECKUX
coequuennit A. M. bytineposa

Bunsl nzomepun: CTpyKkTypHas,
IIPOCTPAHCTBEHHASA. JICKTPOHHBIC

3 PEeKTH B MOJIEKYJIaX OPraHMYECKUX
COCTMHEHNN

[Ipencrasienue o knaccupukanuu u
cucrematnueckas Homenkiatypa (IUPAC)
OpPTraHUYECKUX BEIECTB

Knaccudukanus peakiyii B opraHu4ecKoi
XUMHUHU

Cucremaruszanus U 0000IEeHUE 3HAHUHN 110
TEME

AJKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
dbopmyna, HOMEHKJIATypa H U30Mepus,

26




AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI

10

duznueckre 1 XUMUYECKHE CBONCTBA
AJIKaHOB

11

HaxoxneHnue aikaHOB B IPUPOJIE.
Crioco0bI nostyueHus 1 NpuMEHEeHHE
AJIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa U U30MepHs, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKUX CBOWCTB, CITOCOOBI
MOJIYYCHHA U TPUMCHCHUC

13

Pewrenne pacu€THbIX 3a1a4 HA
ompeieJIeHuEe MOJICKYJIIPHON (hOPMYITBI
OpPraHUYECKOI0 BEILIECTBA 10 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOAIIMX B €r0
coctaB. CucremaTusaiys ¥ 0000IIcHIE
3HAHWM 10 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyina, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrpykTypHas ¥ LIUC-TPaHC-U30MEpUs
AJIKEHOB

15

dusngeckue U XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBriio MapkoBHHKOBA

16

CrniocoOblI Moy4eHus v NpUMEHEHNe
AJIKEHOB

17

[IpakTuueckas padora Ne 1 o reme
"[Tony4yeHue 3TUIIEHA U U3YYEHUE €TO
CBOMCTB"

18

Pewrenne pacu€THbIX 3a1a4 HA
OIpeieIeHNue MOJIEKYJIIPHON (hOPMYIIbI
OpPraHMYECKOI0 BEIIECTBA
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19

AJKaIueHbl: CONPsKEHHBIE,
M30JIUPOBaHHBIC, KyMYJIHPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

20

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JUECHOB

21

Crioco0bI nostyueHus 1 NpuMEHEeHHE
aJIKaINCHOB

22

AJKWHBI: TOMOJIOTUUECKHH psiJl, 001Ias
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
¢du3nueckre CBOMCTBA

23

XMUMHYECKHE CBOMCTBA AJIKUHOB

24

KavecTBeHHBIE peakly HA TPOMHYIO CBS3b

25

CrniocoOblI Moy4eHus U NIpUMEHEHNe
AJIKUHOB

26

Pemenue 3agau: pacu€Thl 10 ypaBHEHUIO
XUMHYECKOW peaKkuu

27

CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110
TEME

28

ApeHBI: TOMOJIOTUYECKUH PsiJI, O0IIIast
dbopMyina, HOMEHKIIaTypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OceH301a U TOJIyoa, UX (PU3UIECKUe
CBONCTBA

29

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH
3aMCIIICHUA

30

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU
IIPUCOEAVHEHHNS, OKUCIICHAE TOMOJIOTOB
OeH301a

31

Oco0EHHOCTA XUMUYECKUX CBOUCTB
CTHpOJIa
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32

Pemenue pacu€THbix 3a1a4d Ha
OTIpeieIeHue MOJIEKYJIIPHON (hOPMYITbI
OpPTraHUYECKOTO BEIIECTBA

33

CrniocoOblI Moy4eHus v NpUMEHEHNE
apeHoB

34

FGHGTI/I‘-IGCKEUI CBA3b Menc):[y paSJ'II/I‘-IHBIMI/I
KJIAaCCaMHM YTJICBOJIOPOIOB

35

Pacuérel Mo ypaBHEHHSIM XHMUYECKHIX
peakuuii. Cucrtemaru3aius u 0000IIeHNe
3HAHWM 10 TeMe

36

[Tpupoansrtii ra3. [lonmyTHbie HEPTIHBIC
rasbl

37

KaMmeHHbIi yroyib 1 TpOAYyKThI €70
nepepaboTKu

38

Hedtb 1 criocoOs! €€ mepepaboTKH.
[IpumeHeHre MPOIYKTOB HepepabOTKU
HePTH

39

FGHGTI/I‘-IGCKEUI CBA3b Menc):[y paSJ'II/I‘-IHBIMI/I
KJIAaCCaMHM YTJICBOJIOPOIOB

40

["ajioreHoNnpon3BOIHBIC YTIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKITHH
3aMeIleHNs TaJIoTeHa

41

JleWicTBue 1Ienoyuei Ha
rajoreHnpoun3BoHbIe. B3anmonaeicteue
JIUTAJIOT€HAIIKAHOB C MAarHUEM M [IUHKOM

42

Cucremaruzanusa U 0000IIeHNE 3HAHUN 110
pazneny "YraeBogopoasr"

43

KoHnTtponbHas paborta mo Teme
"Vranesonopoast"

44

HpeI[GJIBHBIe OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHYECKHH psin, obmas hopmyna,
CTpOEHHUE MOJIEKYJI, H30MEepHs,
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HOMEHKJIaTypa, KjacCupuKanus,
¢du3nueckne CBOMCTBA

XUMHUYECKUE CBOWCTBA MPEAETbHbBIX

45 OJTHOATOMHBIX CITUPTOB

16 CniocoObI TTOTydeHUsT U TPUMEHEHNE
OJIHOATOMHBIX CITUPTOB
[IpocTeie 3¢upsl: HOMEHKIATYpa U

47 HU30MEepHsI, 0COOEHHOCTH (U3UUECKUX U
XUMHYECKHX CBOMCTB
MHOT0aTOMHBIE CITUPTHI: ITHICHTITUKONb U

48 TJIMIEPHH, UX QU3UYECKUE U XUMHUYECKUE
CBOMCTBaA

49 CniocoObI TTOTydeHUsT U TPUMEHEHNE
MHOTOATOMHBIX CIIHPTOB

50 @DeHOI: CTPOCHHUE MOJICKYIIBI, PU3NIECKUE
cBoicTBa. TOKCHYHOCTH (heHoIa

51 XuMHudeckue CBoicTBa (heHoma

50 CnocoObI TTOTydeHUsT U TPUMEHEHNE
deHona
[IpakTuueckas padora Ne 2. Perenue

53 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"CrupTsl U heHOITBI"

54 CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110
TeMe
Anbaerubpl U KETOHBL: JIEKTPOHHOE

55 CTpOCHHE KapOOHUIILHOM TPYIIITHL;
TOMOJIOTHYECKHE Psi/IbI, 001mas hopmyna,
W30MEpHUs U HOMEHKJIaTypa

56 AJ‘ILU,I[GFI/I,I[I)I Y KETOHBI: (PU3HUYECKUE
CBOICTBA; peaKkly MPUCOSTUHECHUS

57 Peakiiny okuciaeHNs M KaUeCTBCHHBIC
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peaKIuy abJACTHI0B U KETOHOB

58

CriocoOsI TTOTy4YeHUs albACTUIOB U
KETOHOB

59

OHOOCHOBHBIE MTpeesibHBIE KapOOHOBBIE
KHCIIOTBI, OCOOCHHOCTH CTPOCHHS UX
MOJICKYJI

60

W3omepus 1 HOMEHKIIATypa KapOOHOBBIX
KHCIIOT, UX (PU3HYECKHE CBOWCTBA

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJHOOCHOBHBIX Kap6OHOBbIX KHUCJIIOT

62

Oco0eHHOCTH CBOWCTB MypPaBbHHOM
KUCIOTHI. MHOT00Opa3ue KapOoHOBBIX
KHCIIOT

63

Oco0EHHOCTH CBOMCTB: HEMPEICTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BoICIINX
KapOOHOBBIX KUCIIOT

64

[TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX
KHUCIIOT

65

Crioco0bI nosyueHus 1 NpuMEHEeHHE
KapOOHOBBIX KUCIIOT

66

CnoxHbIe 3(OUPHI: TOMOJIOTHYECKUHN P,
oOmras popmyna, u3oMepust u
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
a¢hupoB

68

Pemenue pacuéTHbIX 3a1a4: 10 YpaBHEHHUIO
XUMUYECKON peakluu, Ha ONpeeIeHIE
MOJIEKYJISIPHOUM (POPMYJIIbI OPraHUYECKOTO
BEIIECTBA

69

[TpakTuueckas padora Ne 3. Perenue
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HKCIIEPUMEHTAIBHBIX 33/a4 110 TeMe
"KapOoHoBsie KucioThl. CioxkHbie 3¢pupst”

70

XKupsr: crpoenue, puznUecKue u
XUMHUYECKHE CBOMCTBA (THIPOIIU3)

71

Oco0EHHOCTH CBOWCTB JKHUPOB,
COACPpKAIMNX OCTATKH HCTIPCACIIbHBIX
KHUPHBIX KUCIOT. JKUPBI B IpUpo/Ie

72

Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Molollee AeiicTtrue. Ilonsatue o
CHHTETUYECKUX MOIOLIUX CPEACTBAX
(CMO)

73

I'eneTnyeckas CBsI3b yTri€BOJOPOAOB U
KHCJIOPOJICOACPKAIINX OPTaHUIECKHIX
BEIIIECTB

74

Pacuérbl no ypaBHEHUAM XUMHUYECKHUX
peaKuuit

75

Cucremaruszanus U 0000IEeHUE 3HAHUHN 110
TEME

76

OO01mas XxapakTepUCTHKa YTIICBOIOB U
KJIacCU(UKAIUS YTIeBOJ0B (MOHO-, TU- U
MTOJICaXapHU/IbI)

77

Momnocaxapuasl: GU3MIECKHE CBOMCTBA U
HaXO0XJICHUE B MPUPOJIE

78

IIpuMeHeHue II0KO03bl, €€ 3HAYCHUE B
KU3HEJEATEIBHOCTH OPraHu3Ma

79

Jucaxapunabl: caxaposa, MaJIbTo3a U
nakTo3a. HaxoxaeHue B mpupoie u
MPUMEHEHHE JUCAXapHJIOB

80

[Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYII,
(du3nueckre 1 XMMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

81

[TonsaTue 06 UCKYCCTBEHHBIX BOJIOKHAX
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82

Pemenue pacueTHbIx 3a1a4 Ha
Onpez[eneHHe JOJIN BbIXOJ1Aa npoz[yKTa
peaKIMu OT TEOPETHUECCKH BO3MOKHOTO

83

CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110
pazneny

84

KonTtponbHas pabora o Teme
"Kucnopoaconepxamniyue opraHn4eckKue
coequuenus"

85

AMUHBL: KTaccUpUKAIM, CTPOCHUE
MOJIEKYJI, oOmast hopmysia, u3oMepusi,
HOMEHKJIaTypa 1 (pu3nyecKre CBOMCTBA

86

XUMHYECKUE CBOMCTBA ann(paTHIecKux
aMHUHOB

87

AHWINH: CTpOEHUE aHWJINHA, 0COOCHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

88

CriocoOb! moTyueHus 1 IpUMEHEHHE
annaTHIeCcKuX aMHHOB

89

AMMHOKHUCIOTBI: HOMEHKJIaTypa 1
n3oMepus, GU3NIECKUe CBOMCTBA.
OTtaenpHBIC IPEICTABUTENH Ol
AMUHOKHCIIOT

90

XuMHYecKre CBOHCTBAa aMHHOKHCIIOT, MX
OMOJIOTHMYECKOE 3HAUEHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 TIENTHIOB

91

benkn xak mpupoHBIE TOIUMEDPHI;
CTPYKTYpBI O€JIKOB

92

XUMHYECKHE CBOMCTBA OEIIKOB

93

A3oTcoaepKanne reTeporHKINIecKIe
COCANHCHUA. HYKJ'IGI/IHOBBIG KHCJIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POITh

94

[Ipaktuueckas padota Ne 4. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC
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"A30TcoAepKalllle OPraHUYECKUE
coequuenus"

95

[IpakTuueckas padora Ne 5. Permenue
9KCTIIEPUMEHTAIBHBIX 33/a4 110 TeMe
"Pacnio3HaBaHuE OPraHUYECKUX
coenuHeHun"

96

KoHnTtponbHas paborta mo Teme
"A3oTcoaeprKalie opraHu4ecKue
coenuueHus"

97

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCUHEHUN U
METOBI UX CUHTE3a —II0TUMEPU3ALINS U
IIOJIMKOHACH AL

98

[Mnactmacchl. YTunm3anus u nepepadoTka
IUIACTHKA

99

OnacToMepsl: HaTypaJIbHbBIN
CHHTETHYeCKHe Kayuyku. Pe3una

100

Bosokna: HaTtypaibHbIe, HCKYCCTBEHHBIE,
cunternyeckue. [loaumepsl crienuanbHOro
Ha3HAYCHUS

101

[Ipaktuueckas padota Ne 6. Pemenue
C-)KCHepI/IMeHTaJIBHBIX 3a4a4 I10 TEMEC
"Pacmo3HaBaHue miacTMacc U BOJIOKOH"

102

O00011eHNE U CUCTEMATU3ALMS
M3YYEHHOTO MaTepHalia 1o Teme
"BricokOMOIEKYIIpHbIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KonTposabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

Jara
U3y4eHus

DJIEKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Atom. CocTaB aTOMHBIX J€p. XUMUYECKUI
aneMeHT. M30Tomnsl

CtpoeHue IeKTPOHHBIX 000I04YEK aTOMOB,
KBaHTOBBIE UKCIIa

Knaccudukanus XuMu4eckux 3J1eMeHTOB (S-,
p-, d-, f-a;memenTHI)

Pacnipenenenue 37€KTPOHOB IO ATOMHBIM
opouTAIIAIM

DneKTpOHHbIE KOH(UTYpaAIITi aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOSIHUH

DJIeKTPOHHBIC KOH(PUTYpAIH HOHOB.
DNIEKTPOOTPULIATETLHOCTh

ITepuonnueckuii 3axoH u [lepuognueckas
CHCTeMa XUMMHYECKuX 31eMeHToB JI. 1.
Menpeneesa, CBSI3b C COBPEMEHHOW TEOpUEH
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB U O6p3.3y€MBIX nMu
MPOCTHIX U CJIOKHBIX BEIIECTB O TPYIIaM 1
nepuoaam

Cucremaruszanus U 0000IEHUE 3HAHUHN 110
TEME

10

Bunsl xumudeckoil cBsa3u. MexaHu3MEBI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonoponnas cBsizb. MexMoseKyispHbie
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B3aUMOJICUCTBUA

11

BaneHTHOCTB M BaJIEeHTHBIE BO3MOXHOCTH
aToMOB. CBA3b 3JIEKTPOHHOMN CTPYKTYpPBI
MOJIEKYJI C UX TEOMETPHUECKUM CTPOECHUEM

12

Hpe,I[CTaBHeHI/Iﬂ O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

BemectBa MOIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumsl
KPUCTAIJIMYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

14

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJUIIOMAHBIX PACTBOpPAxX

15

HcTuHHBIE pacTBOPHI: HACHIIICHHbIE U
HCHACBIIICHHBIC, PACTBOPUMOCTD.
Kpucramioruapatst

16

Cnioco0ObI BeIpaXeHHST KOHIICHTPAITUN
pacTBOpOB

17

Permenue 3amau ¢ UCIIOJIB30BaHUEM ITOHATUMI
"MaccoBas J10J151 paCTBOPEHHOTO BelecTna',
"MoJIsIpHast KOHIIEHTparus'"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHNYECKNX BEIIECTB

19

CucreMmaruszanusa 1 0000IeHNE 3HAHUHN 110
TEME

20

Kontponbnas padora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH U
[lepuoanueckas cucTeMa XUMHUYECKUX
snemenToB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"

21

Knaccudukanmss XuMruuecKux peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
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COXpaHEHHUS U NPEBPAICHUs] SHEPTUU NPU
XUMUYECKUX PEaKUsixX

22

TennoBbie 3¢ (HeKThl XUMUYECKUX PEaKIuil.
Tepmoxumuyeckne ypaBHEHHUS

23

Brrancaenus mo YpaBHCHHUAM XUMHNYCCKUX
peaKuHﬁ U TCPMOXUMHUYCCKUM YPABHCHUSAM

24

CKOpOCTh XMMHUYECKOHN peaklyy, €&
3aBUCUMOCTH OT pa3INyHbIX (DAaKTOPOB.
Karanu3s u katanusatopsl

25

T'omorennsie u IrETCPOrCHHLIC PCAKIIUU

26

[Ipaktrueckas padora Ne 1 mo Teme
"BausiHue pa3NTUYHbIX (GaKTOPOB Ha
CKOPOCTh XUMUYECKOU peakun"

27

OO6parumbie 1 HEOOpATUMBIE PEAKIIUH.
XUMHUYECKOE PABHOBECUE

28

[IpakTuueckas padora Ne 2 o reme
"BriustHue pa3nudHbIX GaKTOpPOB HA
M10JIO’KEHNE XUMHUUYECKOTO paBHOBECHS"

29

DnekTponuTrdeckas auccounarus. CuiabHbie
1 cinabple IeKTpoauThl. CTeneHb
IUCCOLIMAIUU

30

HNonnoe npoussenenue Boabl. Cpena BOJHBIX
pactBopoB. Bomoponnsiit mokasarens (pH)
pacTtBopa

31

I'mpaponus coneit. Peakiuu, mpoTtekaronye B
pacTBopax 3JEKTPOJIUTOB

32

[IpakTuueckas padora Ne 3 o reme
"XUMHUYECKUE PeaKIuy B pacTBOpax
JJIEKTPOJIUTOB"

33

OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITeHBHBIG
peakuuu. BaxkHeimme oKucauTeny u
BOCCTAHOBHUTCIIN
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Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)

34 1
OaraHca

35 DNEKTPOIN3 PACTBOPOB U PACIIIIABOB 1
BEIIIECTB

36 Pemenue 3agayd pa3audHBIX TUIIOB 1

37 Pemenue 3agayd pa3audHBIX TUIOB 1

38 CI/ICT?‘MaTI/ISaHI/ISI 1 000011IeHEe 3HAHNU 110 1
TeMe "XuMuuyeckue peakiuu'

39 KOHTpOJ'I'f:Haﬂ pabora o Teme "XuMHIECKUE 1
peaxiuu
[Tonoxenue Hemeramios B [lepuoanueckoit

40 CHCTEME XUMMHYECKUX 3eMeHToB J[. 1. 1
MeHnpieneeBa 1 0COOCHHOCTH CTPOCHUS MX
aTroMoB. OU3NYECKUE CBONCTBA HEMETAIIOB

a1 AnoTponusi HeMETauIoB (Ha IpuUMeEpe 1
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa)

42 Bognopon: nonmyuenue, pusndeckue u 1
XUMHYECKHE CBOMCTBA. [ napu bl
["asmoreHsl: HaX0XKJIEHUE B PUPOJIE, CITOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMHUYECKHUE 1
CBOICTBA
l'anorenoBonopoasl. Baxuernmme

44 KHCIIOPOJICOICPKAIINE COSTUHEHUS 1
raJOreHOB
JlabopaTopHbIe U TPOMBIIIIICHHBIE CTIOCOOBI

45 MoJTydeHus1 TasioreHoB. [I[puMmenenmne 1
TraJIOTE€HOB U X COCIUHECHUI
[Tpaktudeckas padora Ne 4. Pemenue

46 AKCTIEPUMEHTAIBHBIX 33]71a4 110 TEME 1
"T"amorensr"

47 Kucnopon: naboparopssie u 1
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IPOMBIIIICHHBIE CTIOCOOBI MOTY4EHHS,
¢u3nueckre U XuMHYeckre cBoiicTBa. O30H.
[IpumeHeHne KUCI0poia U 030Ha

48 OKCcHIBI U IEPOKCHUIBI

49 Pemenue 3agayd pa3audHBIX TUIIOB
Cepa: HaXOXJEHHE B IPUPOJIEC, CIIOCOOBI

50 NOJy4YeHHUs1, PU3NUECKUE U XUMHUYECKHUE
CBOMCTBA

51 CepoBoaopo, CyIbpuasl

50 Kucnopozacoaep:xarmiye COeAMHEHUS CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOM KUCIOTHI
[Ipaktuueckas padota Ne 5. Pemenue

53 JKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe "Cepa u
eé coequueHus"
A3OT: HaX0XJIEHUE B IPUPO/IE, CIIOCOOBI

o4 NOJy4YeHUs1, PU3NUECKUE U XUMUUYECKHUE
CBOICTBAa. AMMUAK, HUTPHUJIbI

55 Kucnopopaconepkamme coeiMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTBI

56 [IpumeHeHne a30Ta U €ro COCIMHEHUH.
AB3OTHBIC yIOOpEHHMS
docdop: HaAXOKAECHUE B IPUPOJIE, CIOCOOBI

57 MoTy4eHus1, GU3NIECKHE U XUMUICCKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunst hocdopa, pochopconepxariue
kucyoThl. Conu hochOpHON KHCIOTHI

59 [Tpumenenue pocdopa u ero coenuHEHMIA.
docdopHble yroopeHus
[IpakTuueckas padora Ne 6. Perenue

60 AKCTICPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T 1

docdop u ux coenuHeHUs"
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VYrnepoa: HaXOXAECHUE B IPUPOJIE,

61 QIOTPONHBIE MOAU(DUKALNY; PU3UUECKUE U 1
XMMHYECKHE CBOMCTBA, IPUMEHEHHUE

62 Oxcupn yriepoga(ll), OKCHI yriepoaa(1Vv), 1
yroJibHasi KUCJIOTa U €€ CoNu

63 Pemienue 3a1a4 pa3nuyHbIX THIIOB 1
Kpemuuii: HaxoxJeHHE B IPUPOJIE, CIIOCOOBI

64 MoTydeHus1, GU3NICCKUE U XUMUICCKHE 1
CBOMCTBA

65 Oxcupn kpemuus(1V), kpeMHUEBast KMCIIOTA, 1
CHJIMKATBI

66 IIpuMeHeHre KpeMHUS U €r0 COCIUHEHU . 1
CrekJ10, €ro nojy4eHue, BUJIbl CTEKIIA

67 Pemenue 3agayd pa3audHBIX TUIIOB 1

68 CI/ICT?‘MaTI/ISaHI/ISI 1 00001IeHEe 3HAHNUH 110 1
teme "Hemeramibr"

69 KonTtponbHas pabora no Teme "Hemeramnbr" 1

20 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, 1
KOPPEKIIHS OIMTHMO0K
[Tonoxxenue metaiioB B [lepuoanyeckoii

71 CHCTEME XUMHUYECKUX IEMEHTOB. 1
OCOOEHHOCTH CTPOCHUS SJEKTPOHHBIX
000JI0YEK aTOMOB METAJJIOB

79 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB. 1
[TpuMeHeHre METauIOB B OBITY U TEXHUKE

73 Cnnasel MeraiioB. Kopposust metanioB 1

74 Pewrenue 3a1a4 pa3au4HbIX TUIIOB 1
DNEKTPOXUMHUYECKUN psij HANIPSKEHUN

75 MeTauioB. O0IIHe CIOCOOBI MOTYUYEHUS 1
METaJIOB

76 OOmras xapakrepucTiuka meraios |A- 1
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rpynnsl [leppoandeckoi cuctemMbl
XAMHUYECKHUX dJIeMEHTOB. HaTpuii u kanuii:
noJjiyueHue, pU3ndeckue 1 XuMHUIeCKHe
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COEOUHEHUN

77

O6mas xapakrepuctuka metauion |A-
rpymmsl llepuoanyeckoin cucrTeMsl
XUMUYECKHX AJIEMEHTOB. Maruuii u
KaJbIUii: Tony4YeHue, GUu3ndecKue u
XUMUYECKHE CBOWMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COEAMHEHUN

78

JXKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS

79

ANIOMHMHHUI: TIOTy4eHue, pusnyeckue u
XUMHUYECKHE CBOMCTBA, IPUMECHEHHE

80

AmMdoTepHbIe CBOICTBA OKCHU/IA U
THUAPOKCHIA aIFOMUHUS,
THJIPOKCOKOMITIICKCHI AITFOMUHUS, UX
[IPUMEHEHUE

81

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

82

[Tpaktuueckas padota Ne 7. Pemenue
SKCHEPUMEHTAIBHBIX 3314 110 TEME
"Metaiuibl TJIaBHBIX noArpymnmn"

83

OO6m1as XxapakTepUCTHKA METAIIIOB
no6ouHsIX noarpymi (b-rpymm)
[leproanyueckoil CUCTEMbI XUMHUYECKHX
3JICMEHTOB

84

Du3nyecKue 1 XMMUYECKHUE CBOMCTBA XpoMa
Y €r0 COeIMHEHUH, NX TPUMEHEHNE

85

Baxwuelime coenMHEHUs] MapTraHIa.
HepMaHraHaT Kajiyusa, €ro OKUCIUTCIIBHBIC
CBOMCTBa

86

dusnyeckre U XMMHAYECKHE CBOMCTBA JKeje3a
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u ero coenuHenuil. [lonyyenue u
MIPUMEHEHHUE CIIJIABOB XKeje3a

dusuyeckue U XUMUYECKHUE CBOMCTBA MeIU U

87 e€ CoeIMHEeHM, X TPUMEHEHNE !
®Pu3nyecKkue 1 XUMHYECKUE CBOMCTBA IMHKA

88 U €T0 COCMHEHUH, UX TPUMEHEHHE. 1
['MIpOKCOKOMILIEKCHI ITUHKA
[TpakTuueckas padota Ne 8. Pemenue

89 9KCHEPUMEHTAIBHBIX 3371a4 110 TeMe 1
"MeTtauibl TOOOYHBIX TTOATPyIIT"

90 Pemenue 3agayd pa3audHBIX TUIIOB 1

91 O060011eHNEe U CUCTEeMAaTU3aI U3YYEHHOTO 1
Marepuaiia rno reme "Metaib"

92 KonTtponbHas pabora mo teme "Mertamibr" 1

93 AHanmm3 pe3yabTaTOB KOHTPOJIbHON PabOTHI, 1
KOPPEKIIHsI OIIHO0K
Ponp xumMuu B 00ecrieueHuu yCTOMYUBOTO

94 pa3BuTus yenoBeuecTBa. [lonsarue o 1
Hay4HBIX METOJIaX UCCJIEIOBAHUSI BEIIECTB
HayuHble IpUHITUIIBI OpraHU3aIAH

95 XUMHYECKOT0 TPOU3BO/ICTBA. 1
[IpoMbIneHHBIe CIOCOOBI TOTYyYEHUS
Ba)KHEUIIINX BEIIECTB

96 XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH 1
CPEeJIbl U €ro MOCeICTBUS

97 XUMUA U 370pPOBbE YEIOBEKA. 1
JlexapcTBeHHBIE CpENCTBA

98 Xumus . Poins xuMun B o0ecrieueHnu 1
[TUIIEBON OE30IIaCHOCTH

99 Kocmernueckue u napdromepHbie cpeacTBa. 1

briToBag xumus
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XuMus B CTPOUTENBCTBE. BaxHeiiime

100 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepHaIbl
XUMHA B CEILCKOM XO03SICTBE.

101 1
Opranudeckne 1 MUHEpAIbHbIE YI00peHUs

102 Cucremaruzanusa U 0000IIeHNE 3HAHUN 110 1
TEME

OBIIEE KOJIMYECTBO YACOB I1O 102

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

I'a6bpuensn O.C. Xumus 10 knace, Mocksa, «/Ipoda». 2014 r. ba3zoBblit ypoBeHb. Y UeOHUK.

METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISA

O. C. I'abpuensu «IIporpamma kypca xumun Juist 8-11 kiraccoB 001meo0pa3oBaTeIbHBIX
yupexaenuii», Mocksa, uza. «poda» 2010r. (bazoBsiii ypoBeHb, NIPO(UIBHBIN YPOBEHB).
[Ma6puensu O.C. Xumus 10 xkmacc. — M.: lpoda, 2014 r. IIpodunbHbI ypoBeHb. YUeOHUK.
I'a6puensu O.C., Octpoymosa N.I". Xumus. 10 k. [IpodunbHelii ypoBeHs: MeTonndeckoe
nocobue. — M.: JIpoda.

I'a6puensn O. C., Octpoymosa W.I'. HactonbHas kaura yuurens. Xumus. 10 k1. - M.:
Hpoda.

I'a6puensa O.C., OctpoymoBa WN.I'. Opranuydeckasi XuMusi B TeCTax, 3a/1a4ax,
ynpaxkaeHusnx.10 k. — M.: Jlpoda.

Xumust 10 ki1.: KontponsHbie 1 npoBepounbie padoThl k yuebnuky O.C. ['abpuensna.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
POUI https://resh.edu.ru
Pemry EI'D https://reshu-ege-oge.com/
SKnacc

Coepym
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