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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma 1o XMMHUM Ha YpOBHE CpeAHEro o0Iero oopazoBaHus pa3paboTaHa Ha
ocHoBe ®DepnepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 ob6pa3oBaHuM B
Poccuiickoit ®eneparun», TpeOOBaHUH K pe3ysibTaTaM OCBOSHHUs (enepaabHOM
oOpa3zoBaTeibHOM TporpaMmbel  cpeaHero ooOmero obpaszoanus (DOII  COO),
npencraBieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpa3oBarenbHoM ctangapte COO,
¢ yuérom Konneniuu npenojiaBanus yueOHOro npeameTa « XuMus» B 00pa30BaTeIbHbIX
opranmzanusix Poccuiickoit ®denepainuu, peanu3yloldX OCHOBHBbIE 00pa3oBaTEIbHbIE
pPOrpaMMBbl, U OCHOBHBIX MooxeHul «CtpaTerun pa3BuTHs BocniuTanusi B Poccuiickoit
®enepannu Ha nepuon 10 2025 roma» (Pacmopsbxkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJX0/IOB K pa3pabOTKe MpOrpamMMbl MO XUMHH, K OMPEACIICHUIO O0IIei
CTpaTeruu OOyuYeHHUs, BOCHUTAHUS M Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMHU y4eOHOTO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIU
koHnenryainbHble monokeHuss DPI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH,
COJepXKaHUsI, pe3yJlbTaTOB oOOy4YeHUss ¢ TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XuMuyeckoe 00pazoBaHUE, IMOJy4aeMO€ BBIMTYCKHHKaMHU o001eo0pa3oBaTeIbHON
OpraHu3alluy, SBISETCS HEOThEMJIEMOM YacThi0 HUX 00pa3oBaHHOCTU. OHO CIYKHUT
3aBepIIAIOLIMM H3TallOM peaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIIUX [IETTOCTHON CHCTeME XMMHYECKOro o0pa3oBaHus. JTH
[IEHHOCTH KacaroTCs TMO3HAHUs 3aKOHOB TMPUPOJbI, (OPMHUPOBAHHUS MHUPOBO33PECHUS U
oOmieil KyJnbTypbl 4YEJIOBEKa, a TaKKe HDKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3J0pPOBBbIO U MpPUPOJHON cpene. Peanmmusyercs xumuyeckoe oOpa3zoBaHUE
oOydJaromuxcs Ha YpOBHE cpeaHero ooOmero oOpa3oBaHUS CpEJCTBAMH Y4eOHOTO
npeameTa «XuMUs», COAEPKaHUe U TOCTPOSHUE KOTOPOTO OMPEACIICHBI B IPOrpamMMe o
XUMUU C Y4€TOM crenuPuku HaAyKu XUMHUH, €€ 3HAYeHUs B MO3HAHWUU MPUPOJABI U B
MaTepUaNbHON JKM3HM OOIeCTBa, a Takke ¢ Y4ETOM OOHMX IeJedl W TPUHIIMIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEHETO 00Iero oopa3oBaHus B
Poccutickoit denepannu.

XuMHST KaK DJJIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK HUIpPaeT OCOOYyH poib B
COBPEMEHHON IUBWINM3AINH, B CO3JaHMHM HOBOW 0a3bl MaTepHalbHOM KynbTyphl. OHa
BHOCHUT CBOM BKJIaJl B JOPMHUPOBAHKE PAIIMOHAIBHOTO HAYYHOTO MBIIIUICHHS, B CO3IaHUE
LEJOCTHOTO TMPEJCTABICHUS] 00 OKpPYXKAaIIIeM MHpPE Kak O €IWHCTBE MPUPOAbl U
YelioBeKa, KOTopoe (opMUpYyeTCsl B XMMHM Ha OCHOBE IMOHHMMAaHHUS BEIIECTBEHHOTO
COCTaBa OKPY>KaroLIEro MUPA, OCO3HAHUS B3aUMOCBSI3U MEXK]Y CTPOCHHEM BELIECTB, UX
CBOMCTBaMU ¥ BO3MOXKHBIMHU 00JIaCTSIMU IPUMEHEHUS.

TecHo B3aUMOACHCTBYS C JAPYIrMMH €CTECTBEHHBIMHU HayKaMH, XUMHUS CTajia
HEOTHEMJIEMOU YaCThi0O MUPOBOM KYJIBTYPbhl, HEOOXOIUMBIM yCIOBHEM YCIEITHOTO TPyaa
U KU3HU KaXJI0ro wieHa obmiectBa. CoBpeMeHHas XMMHUSI KaK HayKa CO3MIaTeNIbHasl, KaKk

HayKa BBbICOKHX TEXHOJIOT UM HallpaBJICHA Ha PCHICHHUC r100aJIbHBIX HpO6J’I€M
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YCTOMYMBOIO Pa3BUTHs YEJIOBEUYECTBA — CBHIPHEBOW, SHEPIreTHYECKOW, IHUILEBOM,
AKOJIOTUYECKOM 0€30MaCHOCTH U OXPAHbBI 3I0POBBSL.

B coorBercTBUM ¢ OOMMMHM UEISIMH M TPUHIMIIAMH CPEJHEro oOIIero
oOpaszoBanusi cojaepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BBIA ypOBEHB
U3Y4YCHHs]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIbTYpPHYIO TOJATOTOBKY
00yyJaromuxcs, HeOOXOJUMYI0 UM JUIsl BbIPAaOOTKH MHUPOBO33PEHUECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHHS] B KU3Hb COLIMyMa, MPOJOKEHHS 00pa3oBaHUs B PAa3TMUHBIX
00J1aCTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisironMu npeamMeTa « XUMUsDh) SBISI0TCS 0a30BbIe Kypehl — « Opranndeckas
xuMus» U «O0mas ¥ HeOpraHudeckass XUMUs», OCHOBHBIM KOMITIOHEHTOM COJEp KaHUs
KOTOPBIX SIBIIIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUW IO HEOPTaHUYECKOUH
XUMUM (C BKJIIOYEHHUEM 3HAHUW M3 oOOwmEed XUMHHM) U OPraHMYeCKOM XHMHH.
dopMmupoBaHHE MAHHOW CHCTEMBbl 3HAHUW TpPU HU3YYCHUH TpeaMeTa OOecredyrBacT
BO3MOKHOCTb PaCCMOTPEHHUSI BCETO MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIIMX MOHSITHH,
3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckast XuMmus» chopmMupoBaHa B porpaMme Mo XUMUU HA OCHOBE CUCTEMHOTO
MOAX0/a K U3YUEHHUI0 Y4eOHOTO MaTepuaia U 00yCJIOBIIEHa UCTOPUIECKH 0OOCHOBAaHHBIM
pa3BUTHUEM 3HAHUN HaA ONpPENENEHHBIX TEOPEeTUYECKUX YpoBHAX. Tak, B Kypce
OpraHWYEeCKOW XMMHUHU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCHUECKON TEOpUU
CTPOCHMSI OpPraHWYECKUX COCIWHEHHI, a TaKKe Ha YPOBHE CTEPEOXMMHUUECKUX U
AJNIEKTPOHHBIX MPEJCTABICHUM O CTpoeHHH BemiecTB. CBefeHUsT 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCSI B PA3BUTUU — OT YIJIEBOJOPOAOB JI0 CIIOXHBIX OMOJOTUYECKU
AKTUBHBIX COEAMHEHUMH. B Kypce OpraHM4eckol XWMHHM IIOJIY4YarOT pa3BUTHUE
chopMupoBaHHBIE Ha YpPOBHE OCHOBHOIO o00Imero oOpa3oBaHHUsS I€pBOHAYaIbHBIC
MpEACTaBICHUS O XHUMHYECKON CBS3U, KIACCU(PUKAIMOHHBIX TPHU3HAKAX BEIIECTB,
3aBUCHUMOCTHM CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOUN peaKkInu.

[loqg HOBBIM yIJIOM 3peHHs B TpeaMeTe «XUMHs» 0a30BOro  ypoBHS
paccMaTpuBaeTcs ~M3y4YEHHBI HAa yYpPOBHE OCHOBHOTO oOmmiero oOpa3oBaHUs
TEOPETUYECKUN MaTepuall U (PaKTOJIOTUYECKHE CBEJEHUS O BEIIECTBAX M XUMHUYECKOU
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0I1ast 1 HeoOpraHuueckasi XuMus» 00ydJaromuMcs
MPEAOCTABIISICTCS. BO3MOXKHOCTH OCO3HAaTh 3HAY€HHWE TMEPUOJAMYECKOTO 3aKOHA C
OOIIETEOPETUUECKUX W METOJOJIOTUYECKUX TIO3UINHA, TIIyOKe TOHSITh HCTOPUUYECKOE
u3MeHeHne (YHKIMHA 53TOro 3akoHa — OT o0oOmarmel A0 OOBsICHSIONEH |
MIPOTHO3UPYIOUIEH.

EnuHas cucrema 3HaHMM O BaXHEWIIMX BELIECTBaX, MX COCTaBE, CTPOCHHH,
CBOMCTBaX W TPUMEHECHHMH, a TakKXe O XHUMHYECKUX pEaKIHUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSX IpOoTeKaHus JomnonHseTrcs B Kypcax 10 u 11 kmaccoB snemeHTamu
COJICp)KaHUsI, UMCIOITUMU KYJIbTYPOJOTUUECKUN U MPUKIATHON XapakTep. DTU 3HAHUS
CIIOCOOCTBYIOT TTOHMMAHUIO B3aUMOCBSI3M XHMHH C JPYTHMH HAayKaMU, PacCKpBIBAIOT €€
poJib B TO3HABAaTEIbHOW U TPAKTUYECKOW JEATEILHOCTH YEJOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XXEHHUSI K IPOIECCY TBOPYECTBA B 00JIACTU TEOPUM M MPAKTHUECKUX
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NPWIOKEHUN XHMHUU, [OMOTalOT BBIMYCKHUKY OpPUEHTUPOBATHCS B OOIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XUMHUEU, KPUTHUYECKH OCMBICIMBATH
UH(GOPMALIUIO U TPUMEHSTH €€ I MOMOJIHEHUS 3HAHUH, PEIIEHUs] UHTEUIEKTYaIbHbIX U
AKCIIEPUMEHTAIBHBIX HUCCIEAOBATEIbCKUX 3a1ad. B 1enoMm coaepkaHue ydeOHOTO
npenMera «XuMUsS» JAHHOTO YPOBHSI M3YYEHHS OPUEHTHPOBAHO Ha (POpMHUpOBaHUE Y
00y4aroIuXcs MUPOBO33PEHUYECKON OCHOBBI JJI1 MOHUMaHUsI GUI0COPCKUX UJIEH, TAKUX
KaK: MaTepuajlbHOE E€IMHCTBO HEOPraHMYECKOIO U  OpPraHMYEeCKOro  MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U CTPOCHHEM, IT03HABAEMOCTh
MPUPOJHBIX SIBJICHUN MYTEM HKCIIEPUMEHTA U PEUICHUS NMPOTUBOPEUHII MEXIYy HOBBIMHU
dbakTaMu M TEOPETUYECKUMH MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU
HKOJIOTMUECKUX TpoOJieM, a Takxke MpolieM cOepekeHHs] SHEPreTUYECKUX PEeCcypcoB,
CBIPbsI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTE€pPUAJIOB.

B mutane pemieHus 3amad BOCIUTAHUS, PA3BUTHS U COLMANU3ANUUA OOYyYAIOIIMXCS
MIPUHSATHIE TPOTPAMMON 110 XUMUH TOAXObI K OMPEACIICHUIO COACPKAHUS U MOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (OpMHUpPOBAHME YHHBEPCATbHBIX YUeOHBIX JIEWCTBHIA,
UMEIOIIMX 0a30BO€ 3HAUYCHHE JJIs PA3IMYHBIX BHUJIOB JIEATEIBHOCTU: PEIICHUs MPoOeM,
MOMCKa, aHaIM3a U 00paboTKu MHGOPMAIIUH, HEOOXOAUMBIX IS MPUOOPETCHUS OIBITa
MPaKTUYECKOM U HUCCIEAOBATEIBCKON JACSITEIHHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B
MO3HAHUH XUMHH.

B nmpakTuke mpenojaBaHusT XUMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK U Ha YPOBHE CpeaHero oOuiero oOpa3oBaHMs, MPU OIpPEACICHUU
CO/ICp)KATEITbHON  XapaKTEpPUCTHKU IeJel HM3y4YeHUsT TpeaMeTa HampaBJICHHEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAAMIMOHHO TMpHU3HAETCS (OPMHUPOBAHHUE OCHOB
XUMUYECKOW HayKu Kak oOOJaCTHU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHMPOBOM KyJIbTyphl. C
METOJIMYECKON TOYKH 3PEHUSI TAKOW MOAXO0/ K OMPEACICHUIO 1IEJeH U3YUYEHHS IpeaMeTa
ABJISIETCS BIIOJTHE ONPABJIAHHBIM.

CoryiiacHO TaHHOW TOYKE 3PEHHS TJIaBHBIMU LEJAMH U3YUYEHUS TpeaAMeTa « XUMHUS
Ha 6a30BoM ypoBHe (10 —11 kJ1.) aBastoTCs:

e (opMHpPOBAHHE CUCTEMbl XHUMHYCCKHUX 3HAHMHK KaK BaKHEHIIEH COCTaBIISIONMICH
€CTECTBCHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIEKAT KIIIOUYEBHIC
MOHSITHS, (yH/IaMEHTaIbHbIC 3aKOHBI M TEOPHH XWMUU, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHE Y MOHUMAaHKE CYITHOCTH JOCTYITHBIX 0000IICHIIT MUPOBO33PEHUECKOTO
XapakTepa, O3HaKOMJICHHE C UCTOPUEHN UX Pa3BUTUS U CTAHOBIICHHUS;

e (QopMHpOBaHHE W pa3BUTHE TMPEJICTABICHUN O HAyYHBIX METOJaX IO3HAHUS
BEIIECTB M XMMHUYECKHUX DPEAKIUH, HEOOXOAMMBIX I MPHOOPETCHUS YMEHUM
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHYECKUX SBJICHHM, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUUECKON U IIOBCETHEBHOM JKU3HH;

® pa3BUTHE YMEHHI W CIOCOOOB JEATEIBLHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U
00BSICHEHHEM XHMHUYECKOTO IKCIIEPUMEHTa, COOIOICHHEM TIpaBUil 0€30MMacHOTrO
oOpaleHus ¢ BeleCTBaMHU.



Hapsiny ¢ aTuMm, comepkaTenbHasi XapaKTepHCTUKa LENed W 3a4ad U3yYeHUs
npeaMeTa B MPOrpaMMe MO0 XUMHH yYTOYHEHAa M CKOPPEKTHPOBaHA B COOTBETCTBUH C
HOBBIMH TIPHOPUTETaMU B CHUCTeME cpenHero obmero oOpasoBanusa. Cerogns B
NPENoIaBaHui XUMHUHM B OOJNBIIEH CTENEeHW OTHAETCA NPEANOYTCHHE MPAKTUISCKON
KOMIIOHEHTE COJep)KaHusi OOyueHUsl, OPUEHTUPOBAHHONW Ha MOATOTOBKY BBIITYCKHHUKA
00111e00pa3oBaTeIbHON  OpraHM3alliy, BIAJCIONIETO He HaOOpoM  3HaHUM, a
(YHKIIMOHAJILHOM TI'PaMOTHOCTBIO, TO €CTh CIOCOOAaMH U YMEHHUSIMH aKTHBHOTO
TOJYyYCHHsI 3HAHUH M MPUMEHEHHUS WX B PEaTbHON KU3HU IS PEIICHHS MPAKTUISCKIX
3ajau.

B cBs3u ¢ 3TUM TpH U3yYEHUH TpeaMeTa «XUMHUsS» JOMUHHUPYIOIIee 3HauCHUE
IpUOOPETAIOT TaKKe IIeNIU U 3a/1a4M, KaK:

amanTtanys OoOyJaroIIUXCsl K YCIOBUSIM JHHAMHYHO pa3BHBAIOIIETOCS MHpA,
(dopMHUpOBaHHE MHTEUIEKTYyaJbHO Pa3BUTOM JMYHOCTH, FOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEILHOMY MPHHATHIO TPAMOTHBIX PEHICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYaLUSAX, CBA3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe y 00y4YarOIIUXCS KIIIOUEBBIX HABBIKOB (KIJFOUEBBIX KOMIIETECHIINN),
UMEIOIINUX YHHMBEpPCAIbHOE 3HAYEHHE JJIS PA3IMYHBIX BHJIOB JESATENBHOCTU: PEIICHUS
npoOsieM, TMOMCKa, aHaiu3a U 00paboTku uHMOpMaLMH, HEOOXOAUMBIX IS
NpUOOPETEeHUsT OMbITa JEATENBHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B MO3HAHHUHU
XMUMHH, a TaKXkKe I OLUEHKH C TO3WIMHA HKOJIOTUYECKONW Oe30macHOCTH XapakTepa
BJIMSIHUS BELIECTB M XMMHYECKHUX IPOLIECCOB HA OpPraHU3M 4YeJoBeKa M IMPUPOAHYIO
cpeny;

pa3BUTHE TMO3HABATEIbHBIX HWHTEPECOB, MHTEIUIEKTYAJIbHBIX M  TBOPYECKHUX
crocoOHocTel 00y4YaromMXCsA: CHOCOOHOCTH CaMOCTOATEIbHO MpUOOpEeTaTh HOBbIE
3HAHUS 10 XUMHUH B COOTBETCTBHM C >KU3HEHHBIMH MOTPEOHOCTSIMM, HCIIOJIB30BAThH
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS TTOMCKA U aHAIIN3a y4eOHOH 1 HayJHO-
HOMYJIAPHON MH(POPMAIIMH XUMHYECKOTO CO/IePIKAHNUS;

dopMHUpOoBaHKE W pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO W JIOTUYECKOTO
MBILUIEHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXO/JMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHWU W TIPOBEACHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Y 00yUJaIONINXCsl yOSKIEHHOCTH B TYMaHUCTUYECKOW HATIPABICHHOCTH
XUMHH, €€ BaKHOM pOIM B PpEUICHUH TJIO0AJbHBIX MPOOJEM pPalMOHATIHLHOTO
NIPUPOJIOTIONIE30BaHUsI, TIOMOJHEHHsS] JHEPTreTHUECKUX PECypcoB M  COXPaHCHUs
NPUPOJHOTO pPAaBHOBECHS, OCO3HAaHUS HEOOXOIUMOCTH OEpe)KHOTO OTHONICHUS K
OpUPOJE W CBOEMY 37I0POBBIO, a TakXKe MPHUOOPETEHHS OIbITa HCIOIb30BAHUS
MIOJTYYCHHBIX 3HAHWUW ISl TIPUHSTHS TPAMOTHBIX PEIICHUH B CHUTYallUsAX, CBSI3aHHBIX C
XUMHYECKUMHU SIBICHUSMU.

B yueOGHOM maHe cpegHero oOmiero oOpa3oBaHUs TpeaAMeT «XUMHsD» 0a30BOTrO
YPOBHSI BXOJIUT B COCTaB MPEAMETHOM 0bmacTn «EcTecTBEeHHO-HAYYHBIE TIPEAMETHD».



OOmiee 4YMCIO 4acoB, OTBEACHHBIX IS HM3Y4YCHHS XUMHH, Ha 0a30BOM ypOBHE
cpeanero obimiero obpasoBanusi, coctapisier 68 yacos: B 10 kiacce — 34 yaca (1 gac B
Heneno), B 11 kimacce — 34 yaca (1 yac B Hezerro).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOH XUMHH

[Ipenmer opraHuyeckoil XWMHHU: €€ BO3HHUKHOBEHHUE, pPa3BUTHUE M 3HAUCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MaTepuanoB. TeopHus CTPOCHUS OPraHMYECKHX
coenuHenuit A. M. BytnepoBa, €€ ocCHOBHbIE MOJOKeHUSA. CTPYKTypHBIE (POPMYJIBI
OpraHMYECKUX BELIECTB. ['omoiorus, u3omepus. XUMHUYECKas CBSA3b B OPraHUYECKUX
COEJIMHEHUSAX — OJIMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBnenne o kiaccuukanuu oOpraHuyeckux BemiecTB. Homenkiatypa
OpraHMYECKUX COEIMHEHUN (CHCTeMaThyecKas) U TPUBUAJIbHBIE HA3BaHUS BaKHEHILINX
IIPEICTAaBUTENIEHN KI1ACCOB OPraHUYECKUX BEILIECTB.

OKClepUMEHTaIbHbIE METOJIbl M3y4Y€HHUsl BEUIECTB M WX MpEeBpalICHHI:
O3HaKOMJICHHE C 00pa3laMu OpraHMYeCKUX BELIECTB M MaTepHajaMd Ha HX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKMX BEIIECTB, HAOIIOJEHUE U  ONUCAaHUE
JEMOHCTPALMOHHBIX OIBITOB 10 MIPEBPAILEHNUIO OPIraHUYECKHUX BEILECTB [P HarpPEBaHNUU
(naByieHue, 0OyTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN psfl. MeTaH M 3TaH — mpocTenIne
NPEJCTABUTEIH aJKAHOB: (PU3MUECKHE U XMMHUYECKHE CBOMCTBA (pEeakIMU 3aMEIICHUs U
rOpeHus ), HaxOKJeHUE B IPUPOJIe, OJyUYEeHHE U IPUMEHEHHUE.

ATIKEHBI: COCTaB M CTPOEHHE, I'OMOJIOTHYECKUH psA. OTWIEH M HPONWIEH —
NpOCTEHIINE MPEICTaBUTENN AKEHOB: (DU3MYECKHEe U XMMHYECKHE CBOMCTBa (peakuuu
TMJIPUPOBaHUsA, TaJOr€HUPOBAaHUSA, TUApPATALMU, OKUCIECHHMS U IOJMMEpPU3aLNN),
NOJIy4eHUE U IPUMEHEHHE.

Ankamuensl: Oytamuen-1,3 wu MertunOyrtaauen-1,3: cTpoeHue, BaxkHeHIIHe
XUMHUYECKHE CBOMCTBA (peakuus nonuMmepusanun). [lomydyeHne CHHTETHYECKOro KayuyKa
Y PE3UHBI.

AJIKHUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMSI, TOMOJIOTHUECKUM psia. AlEeTHIIEH —
NPOCTEUIINI TPEACTaBUTENb AJTKWHOB: COCTaB, CTPOCHHE, (U3NYECKHUE M XUMHYECKHE
CBOlicTBa (peakuuMd THAPUPOBAHUSA, TaIOTEHUPOBAHMS, TUApPATALUU, TOPEHHUs),
NOJIyY€HHUE U IPUMEHEHHUE.

Apensbl. beH3out: coctaB, cTpoeHue, pu3nyeckue 1 XUMHUYECKHE CBOMCTBA (peaKIuu
raJIOrTCHUPOBAaHUS W HUTPOBAHMS), MOJIYyYEHUE U TpUMEHeHue. Toayon: cocmas,
cmpoenue, @usuyeckue U XuUMudeckue Ce0UCmea (peakyuu 2ai02eHupo8aHus U
HUMpPOBaHus), noryyenue u npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHMUecKkas CBA3b
MEX/1y YTJeBOJIOPOAaMu, MPUHAIJICKAIIMMH K Pa3IMYHbIM KJIaCCaM.

[TpupoaHbIe UCTOYHUKH YTIIEBOAOPOAOB. [IpupoaHblii ra3 U MOMyTHBIE HEPTAHBIE
ra3el. Hed1p u e€ mpoucxoxaenue. Croco0Osl mepepaboTKu He(TH: MEPETOHKA, KPEKUHT
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(TepMuuecKui, KartaauTHyeckuii), mnuponus. Ilpoaykter mnepepaboTku HedTH, HX
IPUMEHEHHE B MPOMBIINUIEHHOCTH U B ObITy. KaMeHHBIM yroib M HPOIYKTHI €ro
nepepadboTKH.

OKCHEpUMEHTAJbHbIE METOJAbl HM3YyYEHHsS BEIIECTB W HMX IPEBPALLECHUM:
O3HaKOMJIEHHE ¢ oOpa3lamH IJIacTMacc, KaydyKoB M pe3uHsbl, Kosekuuu «Hedte» n
«Yronmp», MOJETUPOBAHUE MOJIEKYJ] YIJIEBOJAOPOJOB U  TraJOreHONPOU3BOIHBIX,
IPOBECHNE NPAKTUYECKOW pabOoThI: MOTyUYEHHUE ITUIICHA U U3yUYEHHUE €ro CBOICTB.

Pacuérnebie 3anaumn.

Bbluncnenus mo ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIECTBA WM MPOAYKTa pEaKkUMH [0 M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJJTHOI'O U3 UCXOAHBIX BEIIECTB WM MIPOAYKTOB PEAKILINN).

Kucaopoacoaep:kamme oprannyecKue coeMHeHUs!

[IpenenbHble OJTHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJI: CTPOEHUE, (PU3NYECKue u
XUMHUYECKHE CBOMCTBA (peakUMM C AaKTUBHBIMM METaJUIAMH, TaJOr€HOBOJOPOJAMH,
ropeHue), npuMeHeHue. BogopoaHbie CBSI3M MeEXIy MoJEKyJlaMu crnupToB. JlelicTBue
METaHOJIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoroaroMHble COUPTHI. DTWICHIVIMKONb U TIMLEPUH: CTpOEHHE, (PU3NYECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMOJEICTBUE CO IIEJTOYHBIMU METaJUIaMH, KauyeCTBEHHas
peakIsi Ha MHOTOaTOMHBIe chHpThl). [leiicTBue Ha opraHu3Mm uenoBeka. [IpumeHeHue
[JIMLEPUHA U STUICHTITUKOJISL.

deHout: CTpoeHHE MOJIEKYJIbl, (U3NYECKHEe U XUMUYECKHEe CBOMCTBA. TOKCHYHOCTD
¢denona. Ilpumenenue denomna.

Anbaerunpl U kemownsl. QopManbAeTH, alleTAIbICTHI: CTpOeHUE, (pusnveckue u
XUMHUYECKHE CBOMCTBA (pEaklMM OKWCICHUS ¥ BOCCTAHOBIICHHUS, KAa4CCTBCHHBIC
peaxium), moxyyeHue u NpuMeHeHune.

OIHOOCHOBHBIC TMpE/CIIbHBIE KapOOHOBBIC KHCIOTHI. MypaBbHUHAs W YKCyCHas
KHUCIIOTHI: CTpOeHUE, GU3HUECKHEe U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIHE /7S Kilacca
KHCIIOT, peakinus JTepuUKaIiu), TMoaydeHue u mnpumeHeHue. CreapuHOBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEJCTABUTENN BHICIIUX KapOOHOBBIX KHCIOT. Mblla KaKk COIU
BBICIITUX KaPOOHOBBIX KUCIIOT, UX MOIOIIIEe JECHCTBHE.

Crnoxuble 3(pupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIM3 CIIOXKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [IpumereHue xupoB. bruosornyeckas posib )KHPOB.

VYTrieBoabl: cOCTaB, KiIacCU(UKAIMS YTIIEBOJOB (MOHO-, TU- W TOJHCAXapHJIbI).
['mroko03a — mpocTeimmii MoHOCaxapul: OCOOEHHOCTH CTPOEHHUS MOJICKYJIbI, PU3nuecKue
U XHMHYECKHE CBOWCTBa (B3aumojeinictBue c rugapokcugom wmeau(ll), oxucnenue
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBIEeHUE, OpOKCHUE TIIFOKO3bI),
HAXO0XJICHHUE B MPUPOJIC, MPUMEHEHUE, Onoiorudeckas posib. @orocunte3. pyKTo3a Kak
M30MEP TITFOKO3HI.

Kpaxman w 1memmoiio3a Kak TpUpOJHbIC moiauMmepbl. CTpoeHue Kpaxmaia u
1eJUTI0NI03bl. DU3HUECKre U XUMUYECKUE CBOMCTBA Kpaxmaia (TUIPOIU3, KaueCTBEHHAs
peaKIus C HOJ0M).



OKCIIEpUMEHTANIbHBIE  METOJbl HM3Yy4YEHHUS BEIIECTB M UX MPEBpPAILCHUI:
MpoBeAcHUE, HAOIIOACHUE U OMUCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB,
Ka4eCTBCHHBIC PEAKIIMU OJHOATOMHBIX CIIUPTOB (OKHCIeHUE 3TaHoma okcuaoM meau(ll)),
MHOT'OATOMHBIX CIIUPTOB (B3aUMOJICHCTBHE TiuIepuHa ¢ ruapokcuaom meau(ll)),
albJIeru/I0B (OKUCIEHHE aMMHAaYyHBIM pacTBOpOM okcuia cepebpa(l) um rumpokcumom
meau(ll), B3aumonelicTBue Kpaxmaia C HOJOM), IPOBEJEHUE MPAKTUYECKOM padOTHI:
CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnsble 3anaun.

Boruncnenuss mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJIHOTO BEIIECTBA WJIM TMPOAYKTa pPEaKUUH IO HU3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJTHOTO M3 UCXOIAHBIX BEIIECTB WM MPOLYKTOB PEAKIIUHN).

A3oTconepKaliue OpraHu4ecKue COeJUHEHMS.

AMUHOKHCTIOTH Kak aM(OTepHble OpraHuyeckue coeAuHeHus. Duzndeckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpUMEpE TIIUIKMHA). buojgoruueckoe 3HaUeHUE
aMUHOKHCIIOT. [lenTub.

benku kak TpUPOIHBIE BBICOKOMOJIEKYIsSIpHbIE coeauHeHus. [lepBuunasi,
BTOpUYHAS U TPETUYHASI CTPYKTypa OenkoB. XHUMHUECKHE CBOMCTBA OEIIKOB: THIPOIU3,
JIeHATypaIys, KaueCTBEHHBIC PEaKIUU Ha OCJIKH.

OKCIIEpUMEHTANIbHBIE  METOAbl HM3Yy4YEHHS BEIIECTB M MUX MPEBPAILLICHUI:
HaOJIOJICHWEe W ONHCaHWE JAEMOHCTPAIIMOHHBIX OMBITOB: JEHATypalus OCIKOB TpH
HArpeBaHUU, IIBETHBIC PEAKIINK OETKOB.

BbicokomolieKyasipHble cOeIHHEHUs

OCHOBHbIE TOHSTHS XHMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHUI: MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIINK, CPEIHSS MOJIEKYJIsIpHas Macca.
OCHOBHbBIE METO/Ibl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJMMEpHU3alus U
MOJIMKOHICHCAIIUS.

OKCIIEpUMEHTANIbHBIE ~ METOJbl HM3Yy4YEHHS BEIIECTB M UX MPEBpPAILICHUI:
O03HAaKOMJICHHE C 0Opa3laMyd MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcC,
Kay4YyKOB.

MexnpeameTHbIE CBS3H.

Peanuzanusa MexnpeIMETHBIX CBS3€l MPU M3YUYEHUHM OpraHu4eckod xumuu B 10
KJIAaCCE OCYILIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX
MOHSATUN, TaK W TOHSTUH, SIBISIOIIUXCA CUCTEMHBIMH [JIsl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAyYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAY4YHbIE TOHSATHA: SBJICGHHWE, HAY4YHBIM (DaKkT, THIOTE3a,
3aKOH, TEOpHs, aHallu3, CHUHTE3, Kiaccu(dukamus, MepUOAUYHOCTh, HAOIIOJCHHE,
HU3MEpPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE.

®dusnka: Matepus, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKU
YpOBEHb, BEIECTBO, TelO, OOBEM, arperaTHoOe COCTOSIHME BeEIIecTBa, (U3NYECKUE
BEJIMYUHBI U €IMHUIIBI KX U3MEPEHUS.

buonorusi: knetka, opraHu3M, Owocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOTOTUYECKN aKTUBHBIE BelecTBa (OSIKH, YIIIEBOIbI, XKUPHI, PEPMEHTHI).
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['eorpadusi: MuHEpanbl, TOPHBIE TIOPOJbI, IIOJIE3HBIE HWCKOIMAEMbIe, TOIUINBO,
pecypchl.

TexHOJIOTHs: TUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIBLHOTO MUTAHUS, MOIOIINE
CpEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE MIPENapaThl, MaTEpUalbl U3 UCKYCCTBEHHBIX
1 CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBBI XMMHUU

XUMUYECKUN BIeMEHT. ATOM. Sapo aToma, WM30TOMBL. DJIEKTPOHHAS 00OJOUKA.
DHEpreTHYECKUEe YPOBHHU, MOAYPOBHH. ATOMHBIC oOpOWTanu, S-, P-, O- 3IEMEHTHI.
Oco0eHHOCTH pacIipe/iefieHus] AIEKTPOHOB MO OpOUTAISIM B aTOMAaX AJIEMEHTOB MEPBBIX
YETHIPEX MEPUOJIOB. DIIEKTPOHHASI KOH(UTYpAITUs AaTOMOB.

Ilepuoanueckunii 3akoH U Ilepronnueckast cucrema XuMH4ecKux diaeMeHToB [l U.
MenneneeBa. CBsi3b MEPUOAMYECKOrO 3aKOHA U [lepnoanyeckoil cUCTEMbBI XUMHYECKHUX
sanemenTtoB JI. WM. MeHaeneeBa C€ COBPEMEHHOM TEOpHUEHM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHUMHUYECKHX SJEMEHTOB M OOpa3yeMbIX HMU
MPOCTBIX U CJIOXKHBIX BEIIECTB IO TPYINIAaM U NEpHOJaM. 3HAUYCHHE MEPUOANYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

Crtpoenue BemecTBa. XUMUYECKas CBsA3b. BUIIbI XUMHYECKOHN CBA3M (KOBaJ€HTHAs
HEeMOJISIpHAsT W TOJSpHAas, HWOHHAsg, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHUs
KOBaJICHTHOW XUMHUYECKOH CBsI3M (OOMEHHBIA U JIOHOPHO-aKIENTOPHBIH). Bomopomnas
CBSI3b. BAJIGHTHOCTB. DJIEKTPOOTPULATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI U
AHHUOHBI.

BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA
cOoCTaBa BEUIECTBA. THUIBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIIa KPUCTAJUIMYECKON PEIIETKH.

[TonsTne o0 AucnepcHbBIX cHUcTeMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBas 10751 BEIIECTBa B pacTBOPE.

Knaccudukamnus HeopraHndecknx coeanHeHuH. HoMmeHkIaTypa HEOpPraHMYEeCKUX
BEIIECTB. ['€HeTMYecKass CBA3b HEOPraHMYECKHX BEIIECTB, MPUHANICKANMUX K
pa3IMYHBIM KJIACCaM.

Xumnueckas peakuus. Knaccudukanuss XUMUYECKHX PEAKIMi B HEOPTaHUYECKOH
M OPraHM4YeCcKOM XUMHHM. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPALLECHUS SHEPTUU MPH XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iIMuHbIX (akTopoB. OOpaTHMbie
peakunu. XUMUYECKoe paBHOBecHe. DaKTOpPbI, BIUAIOIIAE HA COCTOSSHUE XUMHUUYECKOIO
paBHoBecus. [Ipunnun Jle [larense.

Onexrponutudeckas auccormanus. CuiibHple W ciabbie snekTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJasl, HEUTpaibHas, IIeJI0YHAasl.
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OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIH.

OKCIIEpUMEHTANIbHBIE  METOJbl HM3Y4YCHHS BEIIECTB M UX MPEBpPAILICHUI:
nemoHctpausi tabnui «llepuoanueckas cuctema xumuueckux odnemeHtoB J[. W.
MeneneeBa», u3ydeHrue MOJIENIeN KPUCTATUIMYECKUX PEIIETOK, HAOMIOICHUE U ONHCaHUE
JEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (pa3iokeHHe MEPOKCHAa BOIOpOAa B
MPUCYTCTBUU KATAIM3AaTOpa, ONPEACIICHUE CPEAbl PACTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAJILHOTO MHAMKATOPA, PEeaKIMM HOHHOrO OOMEHa), MPOBEJICHUE MPaKTHUYECKOU
paboThl «BiausiHue pa3nuyHbIX PAKTOPOB HA CKOPOCTh XUMHUUECKOUW peaKIum.

Pacuérurlie 3agaun.

Pacu€Tel 110 ypaBHEHHUSIM XMMHYECKHX PEAKUU, B TOM YHUCJIE TEPMOXUMUYECKUE
pacy€Thl, pacyEThI C UCTOJIB30BAaHUEM MTOHATHS «MACCOBAsI 10JIS1 BELLIECTBAY.

Heopranuueckasi XuMus

Hemerannel. Ilonoxenue HemetaimioB B llepmonnueckoil cucteMe XHMHUYECKUX
anemeHToB /[. . MenneneeBa u 0COOEHHOCTH CTpoeHUs aToMOB. Du3nuecKkue cBONCTBA
HEMETAJJIOB. AJUIOTPOIMS HEMETAIIOB (Ha MpuMepe KHciIopoaa, cepbl, (ochopa u
yIIIepoaa).

XUMHUYECKHE CBOWCTBA Ba)XHEWIIMX HEMETAJUIOB (TallOT€HOB, CEpbl, a30Ta,
docdopa, yraepona U KpeMHHUS) U UX COCIUHEHHH (OKCHUIIOB, KHUCIOPOICOACPIKALIUX
KHCJIOT, BOJAOPOJHBIX COEAMHEHUN ).

[IpruMeHeHne BaKHENIIIMX HEMETAJNIOB U UX COEAMHEHHIA.

Meramnbl. Ilonoxkenne wetamnoB B Ilepuoandeckoil cucTteMe XHUMHUYECKHUX
anemeHToB /. . MenneneeBa. OcCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
metaiioB.  OOmue  ¢usuueckue  cBoictBa  MeTawoB.  CIutaBel  METaslIoB.
DNEKTPOXUMUYECKHUN AT HANIPSIYKEHU METAJIIOB.

XUMHYECKHE CBOMCTBA BaKHEUIIUX METAJUIOB (HATpUM, Kalnuil, KaablUid, MarHuu,
ATIOMHUHHH, [IUHK, XPOM, KEJI€30, MEIb) U UX COSTUHEHUHN.

OO61mue crocoOsI morydeHust MetayioB. [I[puMeHeHne MeTaIoB B OBITY U TEXHUKE.

DKCNEPUMEHTAJIBHBIE METOAbl M3YUYEHHUS BEILECTB M WX NPEBPALLCHUN: U3yUYCHUE
Koulekiu  «MeTamel W CIUIaBbl»,  OOpa3IlOB  HEMETAJUIOB,  pEIIeHUE
AKCIICPUMEHTAIBHBIX 3a7a4, HaOMIOJCHHE U OINHUCAaHWE JICMOHCTPALIMOHHBIX U
71a060paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCUIA ATIOMUHUS C PACTBOPAMHU KUCIIOT
U TeJI0YEH, KaueCTBEHHBIC PEaKI[MU Ha KATHOHBI METAJJIOB).

PacuétHrle 3amaumn.

Pacuérel maccel BemecTBa WiM 00BEMAa Ta30B IO WM3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WIM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacu&Thl
Macchl (00bE€Ma, KOJIMYECTBA BEHIECTBA) MPOJYKTOB PEAKIIMH, €CIIM OHO W3 BEIIECTB
MMEET MPUMECH.

XuMHUS 4 )KU3Hb

Pone xumum B oOecreueHHWH SKOJOTHYECKOH, JIHEPreTUYeCKOM | MHUIICBOM
0€301acHOCTH, pa3BUTHH MeAUIMHBL. [IOHATHE O HayYHBIX METOJaX MO3HAHUS BEIIECTB U
XAMUYECKUX PEAKILUM.
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[IpencraBnenuss 00 OOMMX HAy4YHBIX MPUHLMIAX [POMBILUIEHHOTO MOJy4YEHUs
Ba)KHENIIINX BEIIECTB.

YenoBek B MHpe BELIECTB U MaTEPUAJIOB: BaXXHEHIINE CTPOUTEIbHBIE MaTEPHUAIIbI,
KOHCTPYKIIMOHHBIE ~ MATEpHabl, KpPAacKH, CTEKJIO, KEpaMHMKa, MaTepHaibl Ul
AJIEKTPOHUKH, HAHOMATEpUAJIbl, OpPraHUYECKUE U MUHEPAJIbHbIE YIOOPEHHUS.

XUMHS W 3I0pOBbE YEJIOBEKA: IIpaBHJIa HCIIOJIB30BAHMS  JIEKAPCTBEHHBIX
IpernaparoB, IMpaBWwia 0OE30MacHOr0 HCHOJIb30BaHMS IpenapaToB OBITOBOW XMMHUU B
IIOBCEIHEBHOM >KU3HU.

Me:xnpeameTHbIe CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3ed NMpU U3y4eHMHM OOLIE M HEopraHM4eCKOu
xuMun B 11 kjacce oCyIIecTBISIETCS yepe3 MCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAay4YHBIX TOHATHUH, TaK W TIOHATUM, SBISAIOIIMXCA CHCTEMHBIMM IS OTHAEJIBHBIX
IIPEIMETOB ECTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MMOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPUs,
aHalmu3, CHUHTE3, Kiaccu(puKkauus, [EPUOJUYHOCTh, HAOIIOACHNUE, SKCIIEPUMEHT,
MOJICIINPOBAHNE, U3MEPEHNUE, SBJICHHE.

®dusuka: maTtepus, SHEPIUs, macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HWOH,
W30TOI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JHEPreTUYECKUH YPOBEHB, BEIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIIEeCTBA, (U3UYECKHE BEIMYUHBI U EIUHUIBI HUX
U3MEPEHMUS], CKOPOCTb.

Buonorus: kierka, opranusM, sKocucTeMa, Ouocdepa, Makpo- U MUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJBI, TOJE3HBbIE MCKONAeMble, TOIUINBO,
pecypchl.

TexHosmorus:: XuUMHUYECKas IPOMBIIUICHHOCTb, METAJUIyPIUsi, IPOU3BOICTBO
CTPOUTENBHBIX  MAaTEpUajOB,  CEIbCKOXO3AMCTBEHHOE  IPOM3BOJCTBO,  IHILEBAs
IIPOMBIILIIICHHOCTD, dapmaneBTHUECKAS IIPOMBILUIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKUX  MPEnaparoB, IPOU3BOJACTBO  KOHCTPYKLUHMOHHBIX  MAaTEpHUAJIOB,
JIEKTPOHHAS IPOMBILIIECHHOCTh, HAHOTEXHOJIOTUH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

d®I'OC COO ycranaBauBaeT TpeOOBaHUS K  pe3yJbTaTaM  OCBOCHUS
o0yJarolmuMHcss  MpOTpaMM  CPEAHEro  obmiero  oOpa3oBaHus  (JIMUHOCTHBIM,
MeTanpeIMeTHBIM U TpeaMeTHbIM). HayuHo-meTomudeckoil oCHOBOW aJig pa3paboTKu
IUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS IPOTpaMM CpPEIHEro o0OIIero o0pa3oBaHUs
SBIIIETCSA CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBeTCTBMM C CHCTEMHO-IEATEIIBHOCTHBIM IOAXOAOM B  CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOEHUS MpeaMeTa «XUMHUs» Ha YPOBHE CpPEAHETo OOIIEero
00pa3oBaHusl BbIICTIEHBI CIEAYIONINE COCTABIAIONINE:

OCO3HAaHHWE OOYYAIOIUMHUCS POCCHUICKONW TPaKJaHCKOW HACHTUYHOCTH  —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEACIICHUIO;

HaJIMYMe MOTHUBALIMK K O0yUYEHHIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IEHHOCTEH U UCTOPUYECKUX TPAAUIIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U  CIOCOOHOCTh OOYYalOlIUXCsl PYKOBOJCTBOBATHCS B  CBOEH
NESTENBbHOCTU LIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKaMHU, MPUCYIUMU LIETIOCTHOM CHCTEME
XUMHYECKOTo 00pa3oBaHus;

HaJIMYMe MPABOCO3HAHMS SKOJOTUYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTH LIENN
Y CTPOMUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUs» AOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCHHUTATEIbHON JESITEIbHOCTH B COOTBETCTBUU C T'YMaHHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U HJ€allaMU POCCUIICKOTO
IpakJJaHCKOT0 OOIeCTBa, MPUHATHIMU B OOIIIECTBE HOPMaMH M MpaBUIaMH MOBEACHUS,
CIIOCOOCTBYIOIIMMH ~ TIPOILIECCaM  CaMOIO3HAHMs, CaMOPAa3BUTUS M HPABCTBEHHOI'O
CTaHOBJICHHUS JIMYHOCTU O0YYarOIIHUXCSl.

JIM4HOCTHBIE  pe3yibTaTbl  OCBOGHHMS  MpeaMeTa  «XHUMHUSD»  OTPaKaroT
c(OPMHUPOBAHHOCTh  ONbITA MO3HABATEIBHOW M  TPAKTUYECKOH  JIEATEIBHOCTU
00y4JarIuXCcs MO pean3aluy NPUHATHIX B 00111€CTBE IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUS

OCO3HAHMSI OOYYAIOUIMMHUCS CBOMX KOHCTHUTYLHMOHHBIX MpaB U 00sA3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U MPABOIMOPSIKY;

NPEJICTABICHUS O COI[MANIbHBIX HOPMaX M MPaBUIIaAX MEKINYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW NEATETbHOCTH MPU CO3JAaHUU Y4EeOHBIX
NPOEKTOB, PEUICHUHM Y4YeOHBIX M TO3HABATEIBHBIX 3a7a4, BHINOJHEHHH XHMHUYECKHX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTHI
JIPYTUX IPU aHAM3€ Pa3IUYHbIX BUIOB yUeOHOM e TeIbHOCTH;
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2) NIaTPHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO  OTHOIIEHHS K HCTOPUYECKOMY H  HAYyYHOMY  HAacJIeIUI0
OTEUYECTBEHHOI XUMUU;

YBOXEHUSI K TMPOIECCYy TBOpUECTBA B 00JIACTU TEOPUU U MPAKTHUYECKOTO
OPUMEHEHHUs] XHMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAyKH €CTh pe3yJibTaT
JUTUTENIBHBIX HAOMIOACHUN, KPOMOTIUBBIX IKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TpyJa YUEHBIX U MPAKTUKOB;

WHTEpEeca M TMO3HABATENIbHBIX MOTHUBOB B TMOJYYEHHWHU U TOCIEIYIOIIEM aHAJIU3e
uH(OPMALIUU O TIEPEOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEICHUS;

CIOCOOHOCTH OIIEHUBATh CUTYallMW, CBSI3aHHBIC C XUMHYECKUMHU SIBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHHWBATh CBOE MOBEJICHUE M MOCTYIIKH CBOMX TOBAPUIIEH C MO3UIIUN
HPaBCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHE MOCIECTBUM ITUX MTOCTYIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHMsI LIEHHOCTEH 310pOBOro M Ge3omacHoro odpasa KM3HU, HEOOXOAUMOCTHU
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (HU3UYECKOMY M TCUXHUECKOMY
3/10pOBbIO;

coOmtofieHust mpaBuil  0€30MacHOTO OOpallleHusT C BeleCTBaMU B  OBITY,
ITOBCETHEBHOW JKU3HU U B TPYI0BOU NEATEIBHOCTH;

MOHWMAHMSI [IEHHOCTH TPABUJI WHIWBHUIYAIBHOTO U KOJJIEKTUBHOTO OE30MacHOTO
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOCH;

OCO3HAHMSI TIOCIEJACTBUH W HENPUATUS BPEIHBIX MPUBBIYEK (ymOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

5) Tpya10BOro BOCIIUTAHUSA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4EOHO-HCCIIEI0BATEIbCKOM JIEATeTbHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUECKON U IPYTUX BUIAX JCSITEIbHOCTH,

YCTAaHOBKM Ha aKTMBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad COIUATLHOMN
HaIlPaBJIEHHOCTH (B paMKaX CBOETO KJacca, IIKOJbI);

WHTEpeca K MPaKTHIECKOMY M3YyUCHUIO MPOdEeCcCHil pa3TuyHOTO poja, B TOM YHUCIIE
Ha OCHOBE IPUMEHEHUSI MPEIMETHBIX 3HAHHUI M0 XUMUU;

YBKEHUSI K TPYILY, JIIOISIM TpyJa U pe3ysibTaTaM TPYJI0BOU NESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIWMBHAYyaJbHON TpaeKTOpuu oOpazoBaHUS,
Oynymielt mpodeccuu W peanu3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XHMHHU, HWHTEPECOB M MOTPeOHOCTEH
00IIIeCTBA;

6) 3K0J10rM4YecKOro BOCIMTAHUSA:

DKOJIOTHUECKH  IIeJIECOO0PAa3HOT0 OTHONICHHWS K TPHPOJAE, KAaK HUCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

13



NOHMMAaHUS  TJI00AJBHOTO  XapakTepa SKOJOTHMYECKUX MpoOieM, BIHSHHSI
HKOHOMMYECKHX IIPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLIMAIBHOM CPE/Ibl;

OCO3HAHUSI HEOOXOAMMOCTH MCIIOJIb30BAHUS JOCTMKEHUH XUMHM JJIS PELICHUS
BOIPOCOB PallMOHAIBHOIO TPUPOAOIIOIb30BAHUS;

AKTUBHOI'O HENPUATUSA JEHCTBUHM, NPHUHOCALIMX BpPEI OKPYXKAIOLIEH NPUPOIHOMN
cpele, yMEHHUS MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJOTMYECKHE MOCIEACTBUS
IpEeANPUHUMAEMBIX ACHCTBUI U IPEAOTBpAIIaTh UX;

HAJIM4YUs Pa3BUTOIO HKOJOIMUYECKOrO MBIIUIEHUS, AKOJIOIMYECKOW KYJBTYpHI,
OMbITA JEATEIBHOCTH HKOJIOIMYECKON HaIlpaBICHHOCTH, YMEHHMS PYKOBOJCTBOBATBCS
UMHU B IO3HABAaTEJIbHOM, KOMMYHUKATUBHON M COLIMAJIBHON MpPaKTHKE, CIIOCOOHOCTH U
YMEHHUS aKTUBHO ITPOTUBOCTOSTh UJI€0JIOTUH XeMo(oouy;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHMS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKU U OOLIECTBEHHOW MPaKTUKH;

NOHUMAaHUS CeUn(UKN XUMUHM KaK HAayKH, OCO3HaHMS €€ poiu B (POPMUPOBAHUU
palMOHAJIFHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUM IIEJIOCTHOTO TIPEACTaBICHUS 00
OKpPYXKaIOLIEM MHpE KaK O €IMHCTBE NPUPOJBI U YEJIOBEKA, B NO3HAHUU INPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH MpobsieM COXpaHEHUs IPUPOITHOTO PAaBHOBECHS;

yOex1€HHOCTH B 0CO00I 3HAYMMOCTH XMMHUU JUIsI COBPEMEHHON LUBMIM3ALUU: B
e€ TYMaHHCTHYECKON HampaBICHHOCTH M BaXXHOM pOJM B CO3JaHUU HOBOM 0a3bl
MaTepUAIbHOM KYJIBTYpPbI, PEIIEHUH TIJI00AJBHBIX MpOoOJIeM YCTONYMBOTO pa3BUTHUS
YeJI0BEYECTBA — CHIPhEBOM, IHEPTETUUECKOM, MUIIEBON M IKOJIOTHUECKON 0€30MacHOCTH,
B Pa3BUTUM MEIUIMHBI, 0OECIIEUEHUU YCJIOBUH YCHEIIHOTO TpyJa M 3KOJOTHYECKU
KOM(DOPTHOM >KM3HU Ka)J0ro WieHa 00IecTBa;

€CTECTBEHHO-HAYyYHOIl I'PAMOTHOCTH: NOHMMAaHMs CYIIHOCTH METOAOB IIO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH WCHOJIb30BaTh MOJy4aeMble
3HAHUS JUId aHalu3a U OOBSICHEHUS SBJICHUI OKPY)KAIOIIEro MUpa U MPOUCXOASIIUX B
HEM U3MEHEHUW, yMeHHs JAenaTh OOOCHOBAHHBIE 3AKJIIOYEHHMS HAa OCHOBE HAYYHBIX
(aKTOB ¥ UMEIOIIMXCS TAHHBIX C LEJbIO MMOJyYEeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XMMHMUYECKHE 3HAHUS ISl PElICHUs
po0JIeM B peasIbHBIX )KMU3HEHHBIX CUTYaIHX;

MHTEpeca K MO3HAHUIO M UCCIE0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY O0Pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUN MO XUMHH B COOTBETCTBUHU C KU3HEHHBIMHU
MOTPEOHOCTSMH;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3IUYHBIX cdepax mnpodecCHoHANTBHON
NESITENbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeMeTHbIC pe3yJIbTaThl OCBOCHUS YIeOHOTO TpeaMeTa « XUMHUsD» Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus BKIIOYAIOT:
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3HAYUMBbIEC JUTS (dopMUpOBaHUs MUPOBO33PECHUS oOy4arommxcs
MEXIUCUUIIMHAPHBIE  (MEXIpEeAMETHbIE) OOLIEHAYYHbIE€ MOHATHSA, OTpPaXKaoLUe
LIEJIOCTHOCTh HAYYHON KapTUHBI MHpa U CHeUU(UKY METOI0B MMO3HAHUS, UCIOIb3yEMbIX
B ECTECTBEHHBIX HayKaX (MaTepus, BELIECTBO, DHEPIHs, SBJICHHUE, MPOLECC, CUCTEMA,
Hay4HbIH (DaKT, OPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HUCCIIEIOBAHUE,
Ha0JII0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUE);

yYHHMBEpCaJIbHble ydeOHbIe JEHCTBUS (ITO3HABaTeNbHbIE, KOMMYHUKAaTHUBHBIE,
peryJsITUBHBIE), oOecreunBarome (GpopMuUpoBaHUE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAIbHOIN KOMITETEHIIMH 00y4atoIuXcs;

CIOCOOHOCTh OO0YYaIOIIMXCSl HCIOJIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33pPEHUECKUE 3HAHUS U YHUBEpCAJIbHbIE YueOHbIEe AeMCTBUS B MO3HABATEIbHON U
COLMAJIBHOM MPAKTHKE.

MertanpeaMeTHbIe pe3ysibTaTbl OTPAXKalOT OBJIa/IEHUE YHUBEPCATIbHBIMU YU€OHBIMU
N03HABaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JI€UCTBUSIMHU.

OgyajgeHne yHUBEPCAJIbHBIMHU YU4¢OHBIMH NO3HABATEIbHBIMH ACHiCTBUSIMU:

1) 0a30BbIe JJOTMYECKHE TeCTBUA:

CaMOCTOATENbHO (POPMYIIUPOBATh U aKTYaJU3UPOBATh MPOOIEeMy, BCECTOPOHHE €€
paccMmaTpuBaTh;

ONPENEINATH LENN JeATEIbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUN UX JTOCTHIKEHUS,
COOTHOCHUTD PE3yJbTAThI ACSITEIbHOCTH C MOCTaBICHHBIMU LEISIMU;

UCIIOJIb30BaTh IIPM OCBOECHHWM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJIEHUS —
BBIICNISATh XapaKTEepHble NPU3HAKM TIOHATHM W YCTaHaBIMBAaTh MX B3aUMOCBS3b,
UCTOJIb30BaTh COOTBETCTBYIOIIME MOHATUS M OOBSCHEHUS OTAEIbHBIX (DAKTOB U
SIBJIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUU I KJIACCU(UKAIIMN BEIIECTB M XUMHUYECKUX
peaKkuuii;

YCTaHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBA3H MEKY N3YyYaEMbIMU SIBICHUSIMY;

CTPOUTH JIOTUYECKHUE pacCyX AeHHs (MHIYKTHUBHBIE, AENyKTUBHbIE, 10 aHAJIOTHUH),
BBISBIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEYUS B  PacCMaTPUBAEMBIX  SIBJICHHUSX,
(bopMynHpOBaTh BBIBOJIbI M 3aKIIOUYECHHUS;

IPUMEHATh B MPOLECCE IMO3HAHMS, MCIOIb3YEMbIE B XUMHUU CHMBOJIUNYECKHE
(3HAKOBbIE) MOJIENH, MPe0oOPa30BbIBATh MOJIEIbHBIEC MPEICTABICHHUS — XUMHUUECKHI 3HAK
(cuMBOJI) B7eMeHTa, XUMHU4YecKas (opMyJia, YpaBHEHHE XMMHYECKOW peakuuud — Ipu
pelieHn y4eOHBIX IMO3HABaTeNIbHBIX M TNMPAKTHMYECKUX 3a]lad, NMPUMEHSATh Ha3BaHHbBIC
MOJIETIbHBIE TPEJICTABJICHUS ISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB H3Y4aeMbIX
BELIECTB U XUMUUYECKUX PEAKIIHI.

2) 0a3oBbIe HCCIeA0BaTeIbCKHE IeCTBUSA:

BJIa/IETh OCHOBAMH METOJI0B HAYYHOT'O ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKLINN;

dbopMynupoBaTh LIETU U 3aJa4d MCCIEIOBaHHUSA, HCIOJIb30BaTh MOCTABICHHBIE U
CaMOCTOSATENBHO C(HOPMYIMPOBAHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI Jisi ()OPMHUPOBAHUSI THIIOTE3bl MO MPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX
CYKJICHUH;
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BJIa/IETh HABBIKAMH CAMOCTOSITEIBHOTO MJIAHUPOBAHUS U IPOBEJICHUS YUYEHUUECKHUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh yMEHHMS HaOIIOJaTh 3a XOAOM IIpolecca,
CaMOCTOSATEIbHO MPOrHO3UPOBATh €ro pe3yibTar, (OopMyIupoBaTh OOOOIIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HCCIEIOBAaHUS, COCTaBIAThH
000CHOBaHHBIN OTYET O MPoOJIeTIaHHON padoTe;

IpUOOPETATh OMBIT YYEHUYECKON UCCIIE0BATENIBCKON U IPOEKTHOM JEATENbHOCTH,
HPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOUCKY METOJIOB PEIIECHUS
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IUYHbIX METOOB ITO3HAHHUS.

3) pabora ¢ uH(popManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(pOpManMH (Hay4yHO-TOIYJISpHas
JAUTEpaTypa XUMHUYECKOTO COJIEp>KaHMs, CHpaBOYHbIE MOcoOMs, pecypcbl WHTepHeTa),
aHAJIM3UPOBaTh MH(POPMALIMIO PAa3IMYHBIX BUJIOB U (OPM MpPEACTABICHUS, KPUTUUECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYUBOCTE;

(bopMynHpoOBaTh 3alPOCHl U MPUMEHATH PA3JIMYHBIE METOJIbI IIPU MMOUCKE U OTOOpE
uHpOpMaIMU, HEOOXO0AUMOM JUIsl BHIIOJTHEHUS YUEeOHBIX 3a/1a4 ONpPeesIEHHOTO THIIA;

npuoOpeTaTh  OMNBIT  HMCHOJB30BaHUA  HMH(OPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUI U pa3INYHbIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEbHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeACTaBICHUS HHGPOpMaLUU
(cxemsbl, rpaduKy, JUarpamMMbl, TaOJIUIbL, PUCYHKHU U IPYTHE);

UCIIOJIb30BAaTh HAYUYHBIN SI3bIK B KauyeCTBE CPEACTBAa IpH paboTe ¢ XMMHUYECKOU
uHpopMalMen: TPUMEHATh MEXIIpeIMeTHbIE (PU3NUYEeCKre U MaTeMaTU4YeCKHe) 3HaKU U
CUMBOJIBI, OpPMYJIbI, a00OpEBUATYPbI, HOMEHKIATYPY;

UCTOJb30BaTh M INPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpE/ICTBA
HarJIsTHOCTH.

OgyageHNe YHUBEPCAJbHBIMH KOMMYHHUKATHBHBIMH AeHCTBUSIMU:

3a/laBaTh BONPOCHI IO CYHIECTBY OOCYyXJaeMOl TeMbl B XOJ€ Juajiora W/Wiu
JMCKYCCUH, BBICKA3bIBaTh HICH, (OPMYIUPOBATH CBOM IPENTIOKEHHS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3EHTAlMeNl pe3ylbTaTOB II03HABATEIBHOM  JI€ATEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHUKAMM IpPU BbIIOJHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTa, MPAKTHYECKOM pabdoThl MO HCCIEIOBAHUIO CBOWCTB
M3y4YaeMbIX BEILECTB, peau3alud yuyeOHOro mpoekTa U (HOpMyIHPOBaTH BBIBOJIbI IO
pe3ysbTaraM IpOBEAEHHBIX MCCIECJOBAaHUI IYTEM COIJACOBaHUS IO3ULUNA B XOJ€
00CyXeHUs 1 0OMEHAa MHEHUSIMHU.

OBiajeHNe YHUBEPCAJbHBIMHU PeryJATHBHBIMM 1€ CTBUAMM:

CaMOCTOSITENIbHO  IUIAHMPOBaTh M OCYILIECTBJISATh CBOIO  I103HABATEJBHYIO
NEeSATENbHOCTh, oOmpeAensss e€ Lend W 3aJayd, KOHTPOJMpOBaTh M TO Mepe
HEOO0XOAMMOCTH KOPPEKTUPOBATh MpeIaraeMblii allrOPUTM JAEHCTBUH NP BHITIOTHEHUN
y4eOHBIX U HCCIIE0BaTEeNIbCKUX 3aj/lay, BHIOMpaTh Hambosiee 3p(EeKTUBHBIA CIOCOO HX
pELIEHUs ¢ YUYETOM MOIYUYEHUS HOBBIX 3HAHUH O BEILIECTBAX U XUMUYECKUX PEAKIMSIX;

OCYUIECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH Ha OCHOBE CaMoOaHalIu3a U
CaMOOLIEHKH.
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ITPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHbIe pe3yiabTaThl OCBOEHUS Kypca « OpraHuueckasi XuMus» OTPakaroT:

c(OpMHUPOBAHHOCTh MPEJICTABICHUI O XUMUYECKON COCTABIIAIOIIEH €CTECTBEHHO-
HAy4YHOUM KapTUHBI MUPA, POJIM XMMUU B IO3HAHUU SIBJIEHUH NPUPOBL, B (POPMUPOBAHUU
MBIIUJICHUS. U KYJbTYPhl JTUYHOCTH, €€ (YHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOI
JUIsL pEelIeHHs] MPAKTUYECKUX 3a7ad M 3KOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM CPEJE;

BJIQJICHUE CUCTEMOW XMMHWUYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATaAr0IINE
NOHTHS (XUMUYECKUN DIIEMEHT, aTOM, OJJIEKTpOHHash 0O0O0JI0YKa aToMa, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, XMUMHUYECKas CBS3b, CTPYKTypHas (opmyra
(pa3BépHyTas M COKpaIlEHHAsI), MOJIb, MOJISIPHAsT Macca, MOJIIPHBIN 00BEM, YIIEpOTHBII
CKeneT, (QyHKIMOHANbHAs TPYyIa, paguKal, U30MepHs, H30MePbl, TOMOJIOTHUECKUH P,
TOMOJIOTH, YTJIEBOJOPOJIbI, KHUCIOPOJ M a30TCOAEpIKalllue€ COEOUHEHHUs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COECIMHEHUS); TEOPHUH U 3aKOHBI
(Teopust cTpoeHus opraHudeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MaCChI
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMHUH; MUPOBO33PEHUECKHIE 3HAHUS,
JeXalye B OCHOBE ITOHMMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX SIBICHUU,
dakTonoruuyeckiue CBEJIEHUS O CBOMCTBaX, COCTaBe, IOJy4YeHHUH U 0Oe30MacCHOM
UCIOJIb30BAHUM  BaKHEHMIIMX OpPraHMYEeCKUX BEIIECTB B OBITY U MPAKTHUYECKOH
JeATEIIbHOCTU YEJIOBEKA;

c(OpMHUPOBAHHOCTb YMEHUM BBISABJIATh XapaKTepHblE MPU3HAKU TOHATUH,
YCTaHABIMBATh WX B3aUMOCBSA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIUME IIOHATHUS IIpU
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPAILCHUI OPraHUYECKUX COCIUHEHNN;

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY  JUIS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaméHHON) (opmyn
OpraHWYECKUX BEIIECTB M ypPaBHEHUN XUMHUYECKUX PEAKIMH, M3roTaBIMBAaTh MOJEIU
MOJIEKYJI ~ OpPraHMYECKMX BEIIECTB JUIsl  WUIOCTPAlMd HMX  XUMHUYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHAaBIMBATH MPUHAMIEKHOCTh H3YyUYEHHBIX
OpPraHMYeCKUX BEIIECTB M0 UX COCTaBY M CTPOCHHUIO K ONpeAeiIEHHOMY Kiaccy/Tpyrie
coelMHEeHUN  (YrieBONOpOAbl,  KHCIOPOA M  a30TCOAEpKalllue  COCIMHEHUS,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHHUsA), JaBaTb WM Ha3BaHMsS [0 CHCTEMATUYECKOH
Homenkiarype (IUPAC), a Taxke NPUBOAUTH TPHUBHAIBHBIC Ha3BaHUSA OTACIIBHBIX
OpraHMYECKUX BEUIECTB (ITWIEH, MPONWIEH, AalleTUJIEH, STWICHIJIMKOJIb, TJIUIEPUH,
denon, ¢dopmanpaerua, aueTandbAeTHi, MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJIOTa,
OJIEMHOBAsi KUCIIOTA, CTEApUHOBAsl KHUCJIOTA, TIIOK03a, (PpyKTO3a, Kpaxmal, IeJIII03a,
TJIMLMH);

c(OpMUPOBAHHOCTH YMEHUS ONPEENIATh BUIbl XUMUYECKON CBSA3H B OPTaHHMYECKUX
CO€JIMHEHUSX (OAMHAPHBIE U KPATHBIE);
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c(hOpMHUPOBAHHOCTh yYMEHHSI NPUMEHSTh  TOJOXKEHUS TEOPHUH  CTPOCHUS
oprannueckux Bemects A. M. bytnepoBa s 0OBsICHEHHSI 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTABAa U CTPOEHHUS; 3aKOH COXPAHEHUSI MAaCChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUW XapaKTE€pPU30BaThb COCTaB, CTPOEHUE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKUX
BEILIECTB (METaH, 3TaH, STUJICH, MPOMWIEH, aleTwieH, Oyraauen-1,3, meTunOyraaueH-
1,3, OeH307, METaHOJ, 3TaHOJ, ATWJICHIJIMKOIb, TJIWLEPHH, (EeHOJ, aleTaabIeTu/,
MypaBbHHAs U YKCYCHas KHCIOTBI, IJIFOKO3a, Kpaxmaj, LEJII0JI03a, aMHUHOYKCyCHas
KHUCIIOTA), WUTIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEXIYy HHMH YpPaBHEHUSIMU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUM C UCTIOIB30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(OpMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HMCTOYHHKU YIJIEBOJOPOJIHOTO
Celpbs (He(Th, TPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX NEPepabOTKH M MPAKTHYECKOE
NPUMEHEHHE MPOIYKTOB NEPepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHU MTPOBOJAUTH BHIYUCICHHS IO XUMHUUECKUM YPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA MCXOAHOT'O BEIIECTBA WM MPOAYKTa pEaKIHUHU 10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BELIECTB WM MPOIYKTOB
peaKIum);

c(hOpMUPOBAHHOCTh YMEHUW BIAJETh CUCTEMON 3HAHUN OO0 OCHOBHBIX METOJAX
HAay4YHOT'O MO3HAHUS, UCIOJIb3YEMBIX B XMMHUU MPU MU3YYEHUU BEIIECTB M XUMHUYECKUX
ABJICHUN (HAOIIOJCHNE, W3MEPEHHE, JKCIIEPUMEHT, MOJEIUPOBAHUE), HCIOJIb30BAThH
CHUCTEMHbIE XUMHWYECKHE 3HAHUS JUIsl MPUHATHS PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX
CUTyaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOATh TIPaBWIIA TIOJIH30BAHUS XHUMHYECKOU
MOCyJ1I0M U 1a00paTOpHBIM 000PYAOBaHUEM, a TAK)KE MpaBUiIa OOpaIIeHHs C BEeIIeCTBaMu
B COOTBETCTBUU C MHCTPYKIIMSIMH 110 BHITIOJTHEHUIO J1a00OPATOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCT,  YMEHHH  IUIAHUPOBATh W  BBIMOJNHATH  XUMHUUYECKHUH
AKCIIEPUMEHT (MPEBpAILEHUs] OPraHMYECKUX BELIECTB IPU HArpeBaHUU, MOJIYUYEHUE
ATUJIEHA U M3yYEHUE €ro CBOWMCTB, KAYECTBEHHbIE PEAKIMM OPraHUYECKHUX BEIIECTB,
JeHaTypalusi OeJKOB IMPH HArpeBaHUU, IIBETHHIE peakluud OEJIKOB) B COOTBETCTBUU C
NpaBWIaMH TEXHUKHU O€30MacCHOCTH MpU OOpalleHUH C BellecTBaMU U J1a00paTOpHBIM
000pyZI0BaHHEM, TPEACTABIATH PE3YJIbTaThl XUMUYECKOTO OJKCIEpUMEHTa B Qopme
3aMKiCH YpaBHEHUH COOTBETCTBYIOIIMX peakiil U (opMyIupoBaTh BbIBOJBI Ha OCHOBE
ATUX PE3YyJbTATOB;

cOpMUPOBAHHOCTh ~ YMEHUM  KPUTHYECKH  AHAIM3UPOBATh  XUMHUUYECKYIO
MH(pOPMALINIO, MOJIyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeICcTBAa MaccOBOM MH(MOpMALINH,
WHuTepHeT U ApyTHX);

c(hOpMHUPOBAHHOCTh YMEHHI COOIOaTh MpaBuia SKOJIOTMUYECKH 1eJIecO00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOW NEATEIHLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 37I0POBBS U
OKpYXalolel NpUPOJHON Cpellbl, OCO3HABaTh OMNACHOCTb BO3JEWCTBHUS HA >KUBBIC
OPraHu3MBbl OINPEIEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cmbica nokazarens 111K,
MOSICHATh HAa TPUMEpPaxX CIMOCOObl YMEHBIICHUS W MPEJOTBPAIICHHUS WX BPEIHOTO
BO3/JICHCTBUS HA OPTaHU3M YEJIOBEKA;

18



JUIsi OOy4YarolIUXCsi C OrPaHUYEHHBIMHU BO3MOXKHOCTSMH 3J0POBbsS: yYMEHHUE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX T[IO3HAHUS BELIECTB U
XUMHYECKHX SIBIICHUM;

JUISL CIIENIBIX U CIa0OBUIAIMIMX OOYyYarOIIMXCSA: YMEHUE UCIOJB30BATh pelbepHO-
TOUEYHYIO cucTeMy o0o3HaueHuit JI. bpaitns s 3anucu xumuyeckux Gopmyi.

11 KIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOeHUs Kypca «OOmas M HeopraHuyeckas XUMHs)
OTPaXKaIoT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKONU COCTABIISIONICH €CTECTBEHHO-
HAYYHOUM KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SIBIICHUN MPUPOJIBI, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJIbTYPhl JIUYHOCTH, €€ (DYHKIIMOHAIHHOM T'PaMOTHOCTH, HEOOXOIUMOM
JUISL pElIeHUs] MPAKTUYECKUX 3a7ad U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHUS K
CBOEMY 3/I0POBbIO U MIPUPOJIHOM cpee;

BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIIINE
MOHATHSA (XUMHUYECKHHA 3JIEMEHT, aToM, H30TOI, S-, P-, O- 3JCKTpOHHBIC OpPOHTAIH
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKass CBs3b (KOBaJCHTHAs,
WOHHAas, METaJUINYecKasi, BOJAOPOAHAs), KPUCTAIIMYECKAs] PEIIETKA, TUIIBI XUMHYECKUX
peakiuii, pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, IICKTPOJIUTHUECKAsT TUCCOIUAIUA,
OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XHMMHYECKOH peakluuuh, XUMHYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (Teopusl DIEKTPOJIUTHUYECKOW  JTUCCOIUAIUU,
nepuoanyeckuil 3akoH . M. MeHneneeBa, 3aKOH COXpaHEHUsS MacChl BEIIECTB, 3aKOH
COXpaHEHMsI W TPEBPAICHUS] YHEPTUU TPU XUMUUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3bIK XHMHH, MHUPOBO33PEHUECKHME 3HAHMS, JIEXKallMe B OCHOBE
MOHUMAHUSI TPUYUHHOCTA W CHUCTEMHOCTH XUMHUYECKHX SBJICHHUH, (AKTOJIOTUUYECKHUE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOTYYECHUH U 0€30MaCHOM HCIOJIb30BAHUH BaKHEHIIINX
HEOPTraHUYECKUX BEIICCTB B OBITY U MPAKTHUECKOHN JCSITEIHLHOCTH YEIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUW BBISBISATh XapaKTepHbIE TMPU3HAKU TOHATHIA,
yCTaHABIIMBaTh MX B3aWMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIME TMOHATHUS TPU
OMMCAaHUU HEOPTaHUYECKUX BEIECTB U UX MPEBPAICHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIB30BATh XUMHYECKYI0 CHMBOJHKY  JIsS
cocTaBieHus (GOpMYJ BEIICCTB U YPAaBHECHUN XMMHUECKUX PEaKIMM, CHCTEMAaTHUUECKYO
Homenknarypy (IUPAC) wu TpuBHanbHble Ha3BaHHUS OTACIBHBIX HEOPTaHMYECKHX
BEIECTB (yrapHbIi ra3, yrJIeKUCIbIA ra3, aMMHUakK, raiéHast U3BeCTh, HeraeéHas U3BeCTh,
MUTbEBAs COJA, MUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh yYMEHUU OMNPEACNATh BAJCHTHOCTh W CTENEHb OKHCIICHHS
XUMUYECKUX 3JIEMEHTOB B COCJUHEHHUSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(koBaneHTHAas, WOHHAs, METa/UIMuecKas, BOJOpPOJHAs) B COCAUHCHUSIX, THI
KPUCTAJUTMYECKON PELIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJICKYJISIpHAs,, MOHHAs,
MeTaJTn4YecKas), XapakTep cpeibl B BOAHBIX paCTBOPAX HEOPraHMYECKUX COeTMHEHU;
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c(OpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPHHAICKHOCTh HEOPTaHUYECKHUX
BEUIECTB [0 HX COCTaBY K OIpeAeIEHHOMY KiacCy/Tpynne COEIMHEHHUU (IpOCThIe
BEIIECTBA — METAJUIbl M HEMEeTaJUlbl, OKCHJbI, OCHOBaHHUSA, KHUCJIOTHI, aM(OTEpHbIE
TUAPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI pPaCKpbIBATh CMBICI THepuoaudeckoro 3akona J[. U.
MenzeneeBa U JEMOHCTPUPOBATH €ro CHCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHUPOBAHHOCTh YMEHHMHM XapaKT€pU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 2yeMeHTOB 1—4 mnepuonoB Ilepuognueckoid cHUCTEMBI XHUMHUYECKHUX
anemenToB J[. 1. MenpeneeBa, HCNONB3ys MOHATHS «S-, P-, d-3JICKTPOHHBIE OPOUTAIII,
«QHEPreTUYECKUE YypPOBHW», OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
XUMHYECKUX 3JIEMEHTOB M MX COCIMHEHMM IO mepuonaMm W rpynmnam l[lepuonmueckon
CHUCTEMBI XUMUYeCKUX 1eMeHToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUUYECKHUE
CBOMCTBA  HEOPraHMYECKHX  BEIIECTB  Pa3MYHBIX  KJIACCOB,  MOJATBEPXKIATh
CyIIECTBOBAHNE TI'€HETUYECKOW CBSI3M MEXKJAYy HEOPraHWYEeCKMMHU BEIIECTBAMHU C
MIOMOIIIbIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

c(OpMHUPOBAHHOCTh YMEHHSI KJIACCU(PUUUPOBATH XHMHUYECKHE PpEAKIHUH IO
Pa3JIMYHBIM MPU3HAKaM (YHCIy U COCTaBY PEarupyrolinx BEIIECTB, TEINIOBOMY 3 heKTy
peakuuy, MW3MEHEHUIO CTENEeHEW OKHUCIEHUS OJJIEMEHTOB, OOpaTUMOCTH pEeaKlUH,
Y4aCTHIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUM COCTaBIISATh YPaBHEHHS PEAKIMil pa3IWYHBIX THUIIOB,
MOJTHBIE U COKpAIIEHHbIE YPAaBHEHUS PEaKkIil HOHHOTO 0OMEHa, yUNThIBas YCIOBUS, IPU
KOTOPBIX 3TH PEAKLUU UIYT 10 KOHLA;

chOPMHUPOBAHHOCT, ~ YMEHMH  NPOBOJIUTH  pPEAKIHUH,  MOATBEPIKIAIOIINE
KA4eCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACHO3HABATH OIBITHBIM
IyTEM HOHBI, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTD YMEHUU pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIUil MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOro OajaHca 3THX
peaKkuui;

c(OPMHUPOBAHHOCTh YMEHHMH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
peakuuu OT Pa3IUYHBIX (AKTOPOB; XapaKTEep CMEIIEHUS XHMHUYECKOTO PaBHOBECHUS B
3aBUCUMOCTH OT BHelIHero Bo3aeiictus (npunuun Jle latense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUUYECKHUE MPOLIECCHI, JEKAIUE B
OCHOBE TPOMBILIUIEHHOTO IIOJYYEHUSI CEpPHOM KHCIOThI, AaMMHaka, a TaKke
c(OpMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAYYHBIX MPUHIUIAX U HKOJIOTUYECKHX
npobiieMax XMMHYECKOro MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTH YMEHUI MPOBOJAUTH BBHIYMCICHUS C MCIIOJIb30BAHUEM TOHATHUS
«MaccoBas JI0J1s BEIIECTBAa B pACTBOPE», 00ObEMHBIX OTHOUICHHUH ra30B MPU XUMUYECKUX
peakuusax, Macchl BEUIECTBA MM 0OBEMA ra3oB IO U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B pEaklMU BEILIECTB, TEIUIOBOTrO 3 dexra
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pEaKIMy Ha OCHOBE 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, IPEBPAIICHUS U COXpPaHEHUS
SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHUH COOJIOJATh MPaBWIIa IMOJIL30BAHUS XHUMHYECKOU
MOCyJ1I0M U 1a00paTOpHBIM 000pPYAOBaHUEM, A TAKXKE MPaBUIa OOpAIlleHHs C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIHMSIMH 110 BBITIOTHEHUIO Ja00PATOPHBIX XUMUUYECKHUX OTIBITOB;

chOpMUPOBAHHOCTh  YMEHHMH  IUIAHUPOBATh W  BBIMOJHATH  XUMUYECKHUH
AKCIIEPUMEHT (pa3joKeHHWE TEepOKCHIa BOAOPOJa B NPHUCYTCTBUU KaTalu3aropa,
OmpelieNieHUe Cpellbl PAacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAJIBHOTO HWHIUKATOPA,
BIIUSTHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH pEeaklMM, PeaKIMd HOHHOTO
oOMeHa, KaUeCTBEHHbIE PEaKIIUU Ha CylbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHUOH
aMMOHHS, pelIeHNe HKCIIEPUMEHTANIBHBIX 3aja4 o TeMaM «Metamiby 1 «Hemetanmis»)
B COOTBETCTBUHU C MIPaBUJIAMHU TEXHUKU OE30MACHOCTU MPH OOpaIleHUHU C BEIIECTBAMHU U
1ab0paTopHBIM o0opy0BaHHEM, NpEeACTaBIATh  pPEe3yJAbTaTbl  XUMHUYECKOTO
JKcTIepuMEeHTa B (GoOpMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX pEaKIui U
(dbopMynHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh ~ YMEHUU  KPUTHYECKH  AHAIMU3UPOBATH  XUMHUYECKYIO
uHbOpMALINIO, TOJy4aeMyl M3  pa3HbIX HMCTOYHMKOB (CpeACTBAa  MacCOBOM
KOMMYHHUKaIuu, UHTepHEeT U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHU COOIOATh MpaBuila SKOJIOTHUYECKH 11EeJIecCO00pa3HOTro
MOBEJICHUS B OBITY U TPYJIOBOM JEATETHLHOCTH B IIENISIX COXPAHEHHSI CBOETO 370POBbSI U
OKpY’Karollel MPUPOJHOM Cpeabl, OCO3HAaBaTh ONACHOCTh BO3JCICTBUA Ha >KUBbIE
OpraHW3MBbI OMNpPEENEHHBIX BEIIEeCTB, MOHUMas cMmbica nokazarens [1/IK, moscusaTs Ha
npuMepax CrocoObl YMEHBIICHHUS W TMPEJOTBPAIICHUS WX BPEIHOTO BO3ICHCTBUS Ha
OpraHu3M YeJIOBEKa;

JUIsE  00yYarommxcs C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3J0POBBSI: YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJax T[IO3HAaHUS BEHIECTB U
XUMMYECKUX SIBJICHUI;

JUISL CJETBIX U CIA0OBUIANIUX OOYYAIOUIUXCS: YMEHHUE HCIOJb30BaTh pelbeHO-
TOYCUHYIO cucTeMy o0o3HaueHuit JI. bpaitns s 3anucu XumMuaeckux Gopmyot.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacoB
Ne i/ HaumeHoBaHue pa3/iesioB M TeM NPOTrPaAMMBbI B KoHTpoabHbIe IIpaxkTuyeckue
cero
paGoThi padoTsbI

Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUM
11 [Ipenmer opranndeckoit xXumuu. Teopust CTpOECHUS OPraHUYECKUX 3

' coenuHenuit A. M. bytneposa

Hroro mo pazneny 3

Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — ATKAHBI 2
2.2 HenpenenbHble yraeBoAOpOAbL: aJIKEHbI, AJIKaJUEHbI, aTKUHbI 6 1
2.3 ApomaTu4ecKkue yriaeBog0pOIbl 2
2.4 [TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB U UX MepepaboTka 3 1

Hroro o pazneny 13

Pasnen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHus
3.1 Cruptel. Genon
3.2 Anbnerunsl. Kap6onossie kucnothl. CiaoxHbIE 3(UpPbI 1
3.3 YrireBos! 3 1

Hroro no paszneny 13

Pa3znen 4. A3oTcoaepxainue opraHuyecKkue coe{uHeHust
4.1 AMMHBI. AMUHOKHUCIIOTHL. benku 3
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Hroro no pazneny

Pa3znen S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no paznueny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KounyecTBO 4acoB
Ne n/m HaumeHoBaHue pa3iejioB U TeM IMPOrpaMMbl KoHTpoabHbIe MpaxTuieckue
Bcero a0o0THI
padoThI p
Paznen 1. Teopernueckue 0CHOBbI XUMUM
11 Ctpoenue atoMoB. Ilepuonnueckuii 3akoH u [lepuoauueckas 3
' cucteMa xuMuieckux sneMeHToB J. 1. MenaeneeBa
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIIECTB
1.3 XUMHYECKUE PEAKIIUU 6 1 1
Htoro no pazneny 13
Pasnen 2. Heoprannueckasi xXumust
2.1 Mertaubl
2.2 Hemerambl 9 1
2.3 CBs13b HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB 2
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 ‘ XuMUS ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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ITOYPOYHOE IIVTAHUPOBAHUME

No KonunuecTtBo yacos maTta
h Tema ypoxka
n/n Y Beero K/P np

1 [Ipenmer oprannyeckoil XUMHH, €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE. 1 02.09
Junarnoctuyeckas paboTa.

5 Teopus cTpoenust oprannyeckux coequneHuit A. M. Bytieposa, e€ oCHOBHBIC 1 09.09
HOJIOKEHHUS

3 [Ipencrarnenue o kiaccuukanmuy opraHndeckux Beriects. HoMmenkarypa 1 16.09
(cucrematnueckas) U TpHBUAJIbHBIC HA3BAHHS OPTAaHUYECKHUX BEIECTB

4 AJTKaHBI: COCTAB M CTPOCHHE, TOMOJIOTHYECKHI PsIJ 1 23.09

5 MertaH 1 3TaH — HPOCTENIINE TIPEACTABUTEIH aJKAHOB 1 30.09

6 AJTKEHBI: COCTaB M CTPOCHHE, CBOWCTBA 1 07.10

7 DTHIICH U NPOIMICH — MPOCTEUIINE MPEICTABUTEIH aJIKCHOB 1 14.10

8 [Mpaktuueckas pabora Ne 1. «ITomydeHne STUIICHA U U3y9IEHHE €T0 CBOMCTBY 1 21.10

9 Ankanuensl. byraguen-1,3 u metunoOyraauen-1,3. [TonmyyeHne CHHTETHYECKOTO KaydyKa 1 11.11
U PE3HHBI

10 AJNKWHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, TOMOJIOTHYECKUH psifl. ALETHIIEH — 1 18.11
MPOCTENUIINN MPECTABUTEND AIIKUHOB

11 BrIYuCIIeHNs 110 yPaBHEHHIO XUMHYECKON PEaKIInK 1 25.11

12 Apenbl: 6eH3011 U TOIyol1. TOKCHYHOCTh apeHOB 1 02.12

13 I'eHeTHYECKast CBA3B YIIICBOIOPOJIOB, MPHHAUICKANINX K PA3THIHBIM Kilaccam 1 09.12

14 Kontposbnas pabota no pasaeny «YTaeBoIOPOAbD». 1 16.12

15 [IpupoHbIe HCTOYHUKY YTIIEBOAOPOIOB: IPUPOHBIN I'a3 U TONMYTHBIE HEPTSIHBIE Ta3kl, 1 23.12
HETh U MPOAYKTHI €€ MepepadoTKu

16 [IpupoHbIe HCTOYHUKY YTIIEBOAOPOIOB: IPUPOHBINA I'a3 U Oy THBIE HEPTSIHbIE Ta3kl, 1 1 13.01

HE(PTH U MPOAYKTHI €€ epepaboTKH.
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17 [IpenenbHble OIHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJ. BoopoaHas cBs3b 1 20.01

18 MHOTr0aTOMHBIE CIIUPTHI: ATHJICHTIIMKOIb U TIUIEPUH 1 27.01

19 @DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 1 03.02

20 Anpaeruapl: GopMambACTU U alleTAIbICTHI. ATICTOH 1 10.02

21 O1HOOCHOBHBIC TTPEIeNIbHBIE KAPOOHOBBIE KMCIIOThI: MypaBbUHAS M YKCYCHAs 1 17.02

22 [IpaxTuueckas padora Ne 2. «CBolicTBa pacTBOpa YKCYCHON KHUCIIOTBI» 1 24.02

93 CreaprHOBas U OJIEUHOBASI KUCIIOTHI, KK MPEICTABUTENH BBICIIUX KapOOHOBBIX 1 03.03
KHCJIOT

24 MBpIa KaK cOJI BBICIIAX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIeHCTBUE 1 10.03

o5 CrnosxHble 3(hUpbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIH3 CIIOKHBIX 1 17.03
3¢hupoB

26 XKupsr: ruaponns, IpuMeHeHHEe, ONOIOTHYECKasi POJIb )KUPOB 1 31.03

97 YrieBoapl: cocTas, Kilaccuukaiys. BakHelme mpeacTaBuTeNu: TI0K03a, 1 07.04
bpykTo3a, caxaposa

28 Kpaxman u 1eunrono3a Kak NpupogHbIE TOTUMEPDI 1 14.04

29 Kontponbnas padota no pasaeny «Kucmopoaconepxaiire OpraHuuaecKue 1 21.04
COCIMHEHUS

30 AMMHBI: METHJIAMUH U aHWJIMH 1 28.04

31 AMUHOKHCIOTHI KaKk aM(pOTEepHbIE OPraHUYECKUE COCTUHEHUS], UX OMOJIOTMYECKOe 1 05.05
3HavyeHue. [lentuapl

32 benku kak npupoaHble BBICOKOMOJIEKYIISIPHBIE COeIMHEHUS 12.05

33 OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN 19.05

34 OCHOBHBIE METOJIBI CHHTE3a BRICOKOMOJICKYJIIPHBIX coequHeHMA. [ImacTmMacchl, 1 26.05
KaydJyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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IHOYPOYHOE IINTAHUPOBAHHUE

No KoaunyecTBo yacos maTta
B Tema ypoxka
n/n P Beero K/P np

1 IIpenmeT oprannueckoil Xummu, €€ BOSHUKHOBEHNE, pa3BUTHE U 3HAYCHHUE. 1 06.09
Juarnoctuyeckas padboTa.

5 Teopus cTpoenust oprannyeckux coequnenuit A. M. Bytieposa, e€ ocHOBHBIC 1 13.09
TIOJIOKCHHUS

3 [Ipencrarnenue o kaaccuukamuy opraHndeckux Beriects. HoMenkarypa 1 20.09
(cucremarnueckas) U TpHBUAJIbHBIC HA3BAHHS OPTaHUYECKHUX BEIECTB

4 AJTKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECCKHHN PsiJ 1 27.09

5 MeraH 1 9TaH — MPOCTEHIINE MPEICTABUTEIN aJKaHOB 1 04.10

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 11.10

7 DTUIICH ¥ NPONHJICH — NPOCTEHIINE MPEICTABUTENHN ATKEHOB 1 18.10

8 IMpakTuueckas padora Ne 1. «[lonydeHue 3THICHA U U3yUSHHE €0 CBOMCTBY» 1 25.10

9 Ankanuensl. byraguen-1,3 u metunoOyraauen-1,3. [TonmyyeHne CHHTETHYECKOTO KayuyKa 1 08.11
U PE3HHBI

10 AJNKWHBI: COCTaB U 0COOEHHOCTH CTPOCHUSI, TOMOJIOTHYECKUH psifl. ALETHIIEH — 1 15.11
MPOCTENUIINN MPECTABUTEND AIIKUHOB

11 BbI4ucIeHus 10 yPaBHEHHIO XHMHUYECKON PEaKIInH 1 22.11

12 ApeHsl: 6eH30J1 ¥ TONyoJl. TOKCHYHOCTD apeHOB 1 29.11

13 I'eHeTnuecKas CBsI3b YIIICBOIOPOIOB, IPUHAIIEKAIIMX K PA3IMYHBIM KllacCam 1 06.12

14 KonTtponbHas pabota no pasneny «YrieBoa0pOaAb. 1 13.12

15 [IpupoHbIe HCTOYHUKH YTIIEBOJOPOIOB: TIPUPOIHBIN I'a3 U MOy THBIE HEPTSHBIC Ta3bl, 1 20.12
HEPTH U MPOAYKTHI €€ nepepadoTKu

16 [MprpoaHbIC HCTOYHHUKH YTIICBOIOPO/IOB: IPUPOIHBII ra3  MOMYyTHbIC HE(TAHbIC ra3bl, 1 1 27.12

27




He()Th U IPOAYKTHI €€ TiepepaboTKu

17 [IpenenbHbIe OAHOATOMHBIE CIIMPTHI: METAHOJ U 3TaHOJI. BoopoaHas cBs3b 1 17.01

18 MHOT0aTOMHBIE CITUPTHI: STHJICHTJIMKOJIb U TIUIEPUH 1 24.01

19 ®DeHOIT: CTPOCHHUE MOJIEKYJIBI, (PHU3NYECKUE U XUMUIECKHUE CBOMCTBA, TPUMEHEHNE 1 31.01

20 Anpaeruapl: GopMambACTUI U alleTaIbICTHI. ATICTOH 1 07.02

21 O1HOOCHOBHBIC TIPEIeNIbHBIE KAPOOHOBBIEC KUCIOThI: MypaBbUHAS M YKCYCHAs 1 14.02

22 [IpakTuueckast padora Ne 2. «CBolicTBa pacTBOpa YKCYCHON KHUCIIOTBI 1 21.02

93 CreaprHOBas U OJIEUHOBASI KUCIIOTHI, KK MPEICTABUTENH BBICIIUX KapOOHOBBIX 1 28.02
KHUCTIOT. Mbljia KaK COJU BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBUE.

24 Crnoxwnble 3(hUpbI KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MApOIN3 CIOKHBIX 1 07.03
a¢upoB. Kupbl: ruIpoIN3, IpUMEHEHNE, OMOJIOTHYECKAas POJIb KUPOB.

o5 VYrneBoabl: cocTas, Kiaccudukaius. BaxkHeiue npeacTaBuTenu: TI0Ko3a, 1 14.03
bpykTo3a, caxaposa

26 Kpaxman u 1eunro1o3a Kak NpupoaHbIe TOTUMEPDI 1 21.03

97 KontponbHas padota no pasaeny «Kucmopoaconepxaiire OpraHnaecKue 1 04.04
COCIMHEHUS

28 AMMHBI: METHJIAMUH U aHUJIMH 1 11.04

29 AMUHOKHCIOTHI KaKk aM(pOTEpHbIE OPraHUYECKUE COSTUHEHUS], UX OMOJIOTMYECKOe 1 18.04
3Hauenue. IlenTumnl

30 benku kak npupoaHbIe BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS 25.04

31 OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COETMHEHNUN 16.05

39 OCHOBHBIE METOJIBI CHHTE3a BRICOKOMOJICKYJIIPHBIX coeauHeHMA. [ImacTmMacchl, 1 23.05
KaydJyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 32
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11A KJIACC

Ne KonuyecTBo yacoB JaTa
B Tema ypoka
n/n Bcero K/P /P

1 XUMUYECKHi SIeMEHT. ATOM. DIEKTPOHHAS! KOH(PUTYPAIIUSI aTOMOB 1 03.09
Huarnoctuyeckas pabota. [lepuoandeckuii 3axon u [lepuoanueckas cucrema 10.09

2 XxuMHuecKkux 35emMeHToB 1. 1. Menaeneesa, ux cBA3b C COBPEMEHHOMN TEOPUEN CTPOEHUS 1
aTOMOB
3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M WX COEIUHEHUH 10 17.09

3 rpymniaM ¥ nepuoaaM. 3HaueHue MepUoANIEeCKOro 3aK0OHa M CUCTEMbI XUMHUUECKUX 1
anemeHToB /1. MenneneeBa B pa3BUTUN HAYKU

4 CrpoeHue BelecTBa. XUMHUYECKast CBSI3b, €€ BUIIbI, MEXaHU3MbI 00pa30BaHUS 1 24.09
KOBAJIEHTHOM CBsI3u. BosiopoiHasi cBA3b

5 BanentHocTb. JnekrpooTpuiaTeIbHOCTh. CTeleHb OKMcIeHus. Bemectsa 1 01.10
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHUSI

6 [TonsTHe 0 MUCTIEPCHBIX cucTeMaX. VICTUHHBIC U KOJUIOMIHBIE PacTBOPBL. MaccoBas 1071 1 08.10
BEIIECTBA B PACTBOPE

7 Knaccudukanus u HOMEHKIIATypa HEOpPTraHMYECKUX COeTMHeHHIA. | eHeTnuecKkas CBsI3b 1 15.10
HEOPraHMYECKHUX BELIECTB, Pa3IMYHbIX KJIACCOB
Knaccngukanys XuMHYECKUX peaKLUi B HEOPraHNIECKOH U OPraHNYeCKOM XUMUH. 3aKOH 22.10

8 COXpaHEHHS MacChl BEIIECTB; 3aKOH COXPAHEHUS U TIPEBPAIICHUS SHEPTUU TPH 1
XAUMUYECKUX PEeaKIUsIX

9 Ckopoctb peakiuu. OOpaTUMble peakiui. XMMUYECKOEe PABHOBECHE 1 05.11

10 [MpakTudeckas padota Ne 1. «BnusiHue pa3iudHbiX (aKTOPOB HA CKOPOCTh XMMHUUESCKOI 1 1 12.11
peaxmmy

11 DnexkrponuTrueckas gucconnarys. ITorsTre o BogopoanomM mokasarene (pH) pacrsopa. 1 19.11
Peakiuu nonnoro oomeHa. ['uaponun3 opraHn4eckux U HEOPraHUYECKUX BEILECTB

12 OKHUCIUTENHHO-BOCCTAHOBUTEIbHBIE peakuuu. [IoHsATHE 00 37eKTpoIn3e paciuiaBoOB U 1 26.11
pacTBOpOB coJiei

13 KouTtpossHas padora 1o paszeiny « TeopeTHUeCKHe OCHOBBI XHMHUI 1 1 03.12

14 Mertamnsbl, ux nonoxxkenue B [lepuoanueckoit cucteme XxuMuyeckux 3yemenToB . U. 1 10.12

MemnzeneeBa 1 0COOCHHOCTH CTpoeHHs aToMoB. OO1He hU3nIeCKUe CBONCTBA METAJIJIOB
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15 CrutaBbl METaIUIOB. JJIEKTPOXUMHUYCCKUH PsIJl HAIPSDKEHUN METAIIOB 1 17.12

16 XUMUYECKUE CBOHCTBA BAKHEHIINX METAIIOB (HATPU, Kauil, KaJbIUil, MATHUH, 1 24.12
QIIOMUHHI) M UX COSIMHEHUH

17 XUMHYECKHE CBOMCTBA XpOMa, MEAN M UX COEIMHEHMIA 1 14.01

18 XUMHUECKUE CBOWCTBA LIMHKA, JKeJIe3a U UX COCTUHECHUIM 1 21.01

19 [IpakTnueckas padora Ne 2. "PemeHne 3KkciepuMEHTaNBHBIX 3a/1a4 10 TeMe «MeTaisy" 1 28.01

20 Hewmeramnpl, nx monoxenue B [leprogudeckoii cucteMe XUMUIecKux sneMenToB . 1. 1 04.02
MenzeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB

21 du3nveckre CBOMCTBa HEMETAIUIOB. AJUTOTPONHSI HEMETAIUIOB (Ha MpUMepe KUCIoPO/Ia, 1 11.02
cepsl, Gocdopa u yriaepoaa)

22 XHUMHYECKUE CBOWCTBA I'aJIOTEHOB, CEPHI U UX COEAUHEHHUI 1 18.02

23 XUMHUYECKHE CBOMCTBA a30Ta, pochopa U UX COeTMHEHHI 1 25.02

24 XuMHUUECKUE CBOMCTBA YIJIEpO1a, KPEMHUS U UX COCAMHEHUI 1 04.03

25 [MpuMeHeHNe BKHEHIIIMX HEMETAIIIOB M UX COCAMHCHUI 1 11.03

26 O00011IEHUE U CUCTEMATU3ALINS 3}£aHI/H‘/'1 10 TEME «HeMeTaJIJII)Ii). Brriunciienus no 1 18.03
YpaBHEHHSM XUMUYECKHX PEAKIHH K TEPMOXUMUYECKHE PacyEThI

97 'lv_IpaKTI/IIIeCKaSI pabota Ne 3. «PelieHre 3KCIIEPUMEHTATBHBIX 3184 [0 TeME 1 01.04

Hemeramnb"»

28 KouTtpospHas pabora mo remam «MeTaibhy u « HemeTamibn 1 08.04.

29 Heoprannueckne n opranudeckrue KHCIOThl. Heopranuueckue 1 opraHnieckue 1 15.04
OCHOBAaHUsI

30 AmMpoTepHBIe HEOPraHUYEeCKHE U OPraHUYeCKHe COSTMHEHNUS. | eHeTrnuecKkas CBsI3b 1 22.04
HEOPTraHMYECKUX M OPTaHUUECKUX BEIECTB

31 Ponb xumuM B 00€CIeUeHUH SKOIOTHUECKOM, IHEPIeTUUECKOM U MUIICBON 0€3011aCHOCTH, 1 29.04
Pa3BUTHH MEIMIIUHBI

32 HpeucEaBneHI/m 00 00X HAyYHBIX MPUHITAIIAX TPOMBIIUICHHOTO TTOJTyYeHHUs 1 06.05
BO)KHEHIINX BEIIECTB

33 YenoBeK B MUPE BEIECTB U MATEPHAIIOB 13.05

34 XuMus ¥ 37I0pOBbE YETOBEKA 20.05

OBIIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 34
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11b KJIACC

Ne KoJsmuecTBo yacos aarTa
B Tema ypoka
n/n K/P /P

1 XUMUYECKHIA JIEMEHT. ATOM. DIIEKTPOHHAsT KOH(PHUTIYpAIHsA aTOMOB 06.09
Juaraoctudeckas padota. [lepnoamueckwmii 3akoH u [leproamaeckas cucrema 13.09

2 xumudeckux aneMeHToB J[. . Menneneesa, uX CBsI3b C COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHYECKUX JICMEHTOB U UX COCTUHEHUH 110 20.09

3 rpymniaM ¥ nepruoaaM. 3HaueHUe MepUoANIEeCKOro 3aK0OHa M CUCTEMbI XUMHUUECKUX
sneMmeHToB /.M. MenneneeBa B pa3BUTUH HAYKU

4 Crpoenue BemecTBa. XUMUIECKas CBS3b, €€ BUJIbI, MEXaHH3MBI 00pPa30BaHUs 27.09
KOBAJIEHTHOM CBsI3u. BosiopoiHas cBA3b

5 BanentHocTs. DnekTpooTpuiiaTenbHOCTh. CTEeHb OKUCIeHus. BerecTra 04.10
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS

6 ITonsiTne 0 nucnepcHsIX cucteMax. VICTUHHBIE U KOJUIOMIHBIE PacTBOpBL. MaccoBas 11.10
JI0JIs1 BEIIECTBA B PaCTBOPE

7 Knaccudukanms 1 HOMEHKIaTypa HEOPraHHYECKUX COeTUHEeHU. ['eHeTn4eckas CBs3b 18.10
HEOPraHMYECKHUX BELIECTB, Pa3IMYHbIX KJIACCOB
Knaccudukarnms XuMU4IeCKAX peakinii B HEOPraHMYECKOW U OPTaHNIeCKOH XUMUH. 25.10

8 3aKoH COXpaHEHHs MacChl BEIIECTB; 3aKOH COXPAaHEHHS M IPEBPAILCHHUS SHEPTUH IPU
XUMHUYECKUX PEaKIUsIX

9 Cxopoctb peaknuu. OOpaTuMble peakiu. XUMUIeCKOe paBHOBECHE 08.11

10 [Ipaktnueckas padora Ne 1. «Biausnue pa3nnuHbix pakTopoB Ha CKOPOCTH XUMHUYECKON 1 15.11
peakuun»

11 Onexkrponutuueckas auccounanys. [lonstue o Bogopoanom nokasarene (PH) pacrsopa. 22.11
Peakiun nonnoro oomeHa. ['uaponun3 opraHn4eckux U HEOPraHUIECKUX BEILIECTB

12 OKuUCIUTENHHO-BOCCTAHOBUTEIbHBIE peakuuu. [IoHsATHE 00 37eKTpOIn3e paciuiaBoOB U 29.11
pacTBOpPOB coJiEN

13 KonTtponbHas padora 1o paseiny « TeopeTuuecKiue OCHOBBI XMMUK 1 06.12

14 Mertannsl, ux nonoxenue B [lepuonndeckoil cucreMe XUMHUYECKHUX 351eMeHToB J1. 1. 13.12
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MemnneneeBa 1 0COOEHHOCTU cTpoeHUs aToMOB. O01HMe pU3nUecKue CBOMCTBA META/LIOB

15 Cru1aBel METAIIIOB. DIEKTPOXUMHICCKHIN PsiJ] HAMPSHKCHUH METaIIOB 1 20.12
16 XuMHUeCKUE CBOMCTBA BAXKHEHUIIINX METAIJIOB (HATPUH, KaIHi, KalblUi, MarHUH, 1 27.12
ATIOMHUHNN) ¥ MIX COCTMHCHUHT
17 XUMHUUECKHE CBOMCTBA XPOMa, MEIU M UX COEIMHEHUI 1 17.01
18 XUMHUECKUE CBOWCTBA LIMHKA, JKeJIe3a U UX COCTUHEHUI 1 24.01
19 [Ipaxtrueckas padora Ne 2. "Penrenne sKcIiepuMEHTATBHBIX 3a7a4 110 TEME 1 31.01
«MeTtaib"
20 Hewmeramnsl, ux nonoxenue B [lepuoandeckoil cucteMe XuMU4ecKuX sneMeHToB . 1. 1 07.02
MenpeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB
21 dusnyeckre CBONCTBa HEMETAJUIOB. AJIOTPONHS HEMETAJUIOB (Ha IIpUMepe KUCIOPOAa, 1 14.02
cephl, hocdopa u yrieposa)
22 XHUMHYECKHE CBOWCTBA TaJIOTEHOB, CEPhI U UX COCANHEHUI 1 21.02
23 XUMHUYECKHE CBOMCTBA a30Ta, pochopa U X COeqMHEHHIA 1 28.02
24 XUMHYECKHE CBOWCTBA YIIepo/ia, KPEMHHS M HX COCTHMHCHHIA 1 07.03
25 [IprMeHEeHNE BaKHENIIIMX HEMETAIIOB U MX COEAMHEHHI 1 14.03
26 O06o001menune u cucTemMatu3anus 3HaHui 1mo reMe «Hemertasny. Beraucnenus mo 1 21.03
YPaBHECHUSM XUMHUYECKUX PEAKIIUN U TEPMOXMUMHUYCCKHE PACUEThI
27 [Tpaxtuueckast padora Ne 3. «Pemienne sKCriepuMEHTATBHBIX 3a7a4 110 TEME 1 04.04
"Hemetamisr"»
28 KonTponbHas pabora o temam «Metamts»y u «Hemerammbsny 1 11.04
29 Heopraanueckue u opranndeckue KUCIOTH. Heoprannyeckue u opraHndecKue 1 18.04
OCHOBaHUS
30 AmdoTepHbIe HEOpraHUYEeCKUe U OPraHNYEeCKHe coeIMHeHMs. | eHeTu4ecKast CBs3b 1 25.04
HEOPraHMYECKUX M OPTaHUUECKUX BEIECTB
Ponb xumuM B 00eCIeUeHUH SKOIOIHUSCKOM, JHEPTeTUUECKON M MUIIEBON 16.05
31 0e30macHOCTH, Pa3BUTHU MeAUIUMHBL. [IpencraBieHns 06 oOMMX HAYYHBIX TPUHIIUIIAX 1
MTPOMBINUICHHOTO MOJTYYEHUS] BAXKHEUIIINX BEIIECTB.
32 YeioBeK B MUPE BEILECTB U MATEPHAIIOB. XUMHUSI U 37I0POBbE YEIIOBEKA. 1 23.05
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus / I'a6puensa O.C., Octpoymos WN.I'., Cnankos C.A., AKIIHOHEPHOE
obmectBo «M3natenbeTBo «IIpocBenienner
» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

AxnmonepHoe odmectBo «M3aaTensctBo «IIpocBerienne»
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