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MOSICHUTEJIbHAS 3AITUCKA

[IporpamMma o XMMHHM Ha YpOBHE CpEIHET0 00IIero oopa3oBanus pa3padotana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012
Ne 273-®3 «O6 obpazoBannu B Poccuiickoit Deneparmny, TpeOOBaHUHA K pe3ynbTaraM OCBOeHMs (emepanbHON 00pa3oBaTeIbHON
mporpamMmsl cpeftero obmero odopazosanust (POIT COO), npencraBneHHbIX B DenepalibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, ¢ yuérom KoHnenmmu mpenoaaBanus yaeOHOro npenmera « XUMUs» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoi
denepanyy, pearu3yoOMUX OCHOBHBIE 00pa30BaTEIbHBIC TIPOTPAMMBI, 1 OCHOBHBIX IMOJIOKEHHH «CTpaTeru pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit ®eneparm Ha iepuox 10 2025 roga» (Pacmopsokenue [IpasurenserBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY IOAXOI0B K pa3pa0dOTKe MPOrpaMMBbI 110 XUMHH, K OTIPEIETICHUIO O0IIeH cTpaTerny 00y4eHH s, BOCHHTAHHS U PA3BUTH
oOygarommxcst cpencTBamu ydeOHoro mpeamera «Xumus» mist 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABHJIM KOHIICTITyajIbHBIC
nonoxxeanss PI'OC COO o B3aUMOOOYCIIOBICHHOCTH IEJIeH, COAEpXaHWs, Pe3yjibTaToB OOy4YeHUss U TpeOOBaHMH K YPOBHIO
TIOATOTOBKHU BBIITYCKHHUKOB.

XuMH4eckoe 00pa3oBaHHE, TOJNy4aeMOe BBITYCKHHKaMH 00LIe00pa30BaTeNbHON OpraHW3aliy, SIBISIETCS HEOTHEMJIEMOH
4acThi0 UX 00pa3oBaHHOCTH. OHO CITY)KHT 3aBEpIIAIOIINM 3TAllOM peai3aiiy Ha COOTBETCTBYIOIEM eMy 0a30BOM YPOBHE KITFOUEBBIX
LEHHOCTE!, MPUCYIIMX IIEJTOCTHON CHCTEME XMMHUYECKOr0 00pa3oBaHMs. DTH LIEHHOCTH KacaroTcsl MO3HAHWS 3aKOHOB IIPHUPOJIBL,
(hopMUpOBaHUS MHUPOBO33PEHHsT M OOIIEH KyNbTYphl YellOBEKa, a TaKKe JKOJOTMYEeCKH OOOCHOBAaHHOI'O OTHOILIEHHS K CBOEMY
3JI0POBBIO M MIPUPOJHOI cpene. Peanmisyercss xumudeckoe oOpa3oBaHue 0Oy4arolIMXCsS HA YpOBHE CpelHero olIiero oopa3oBaHMs
Cpe/cTBaMH y4eOHOro mpeaMeTra «XUMUs», COJepKaHHe U MOCTPOSHHE KOTOPOro OINpPEAEeHbl B MPOrpaMMe M0 XHUMHUH C Y4ETOM
creuurKy HaAyKH XUMHH, e€ 3Ha4eHHs B TIO3HAHUHU MPHUPOJIBI U B MaTepUalibHON )KU3HH O0IIECTBA, a TAKKe ¢ YYETOM OOIIUX 1enei n
MIPUHIIMIIOB, XapaKTepPHU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeiHero o0iero oopa3oBanus B Poccuiickoit deneparmn.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK HIPaeT 0COOYIO POJIb B COBPEMEHHOM IMBIIIM3AIINH, B CO3aHIH HOBOH 0a3bl
MaTepualbHOi KyabTypbl. OHa BHOCHT CBOM BKJIAJ] B ()OPMHUPOBaHKE PALIOHATIBHOIO HAYYHOT'O MBIIIUICHHS, B CO3J[aHUE LIEIOCTHOTO
HPENICTABIICHUS 00 OKPYIKAIOIEeM MUPE KaK O eJMHCTBE IPUPOABI U YelloBeKa, KOTOpoe GOpMHUPYETCsl B XUMUHU HA OCHOBE TIOHUMAaHUSI
BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHHS B3aUMOCBSI3M MEX/y CTPOCHUEM BEILIECTB, MX CBOMCTBAMHU M BO3MOXKHBIMH
00JIaCTSIMH [TPUMEHEHHSI.

Tecuno BSaHMOﬂeﬁCTByﬂ C ApyruMu €CTECTBEHHBIMU HAayKaMH, XHUMHUs CTajla HEOTHEMJIEMOM YacCThIO MPIpOBOﬁ KYJbTYpPBHI,
HCO6XO}]I/IMI)IM YCIOBHUEM YCHICITHOI'O TpyAa U )KU3HU KaXK0ro 4jieHa O6IHCCTB8,. COBpeMeHHaH XUMUsI KaK HayKa CO3naTeiIbHasl, Kak
HayKa BBICOKMX TEXHOJIOTHH HaIlpaBjeHa Ha pellleHHe TI00albHBIX MPOOJeM YCTOHYMBOTO pa3BUTHs YEJIOBEYECTBA — CHIPHEBO,
9HEPreTUUECKOM, MTUIIEBOH, IKOJIOrMYECKOI OE30MaCHOCTH M OXPaHbl 3/I0POBbSL.

B cootBeTcTBUM € OOIIMMHU LIENSIMH U IIPUHIIMIIAMHU CPEIHEro 001ero oopasoBaHus conepxanue npeamera «Xumus» (10-11
KJacchl, Oa30BBIl YpOBEHb M3Y4EHHs) OPHUEHTUPOBAHO IIPEMMYIIECTBEHHO HA OOIIEKYJIBTYPHYIO MOATOTOBKY OOyYaroIuxcs,
HEOOXOJMMYIO MM IJIsl BBIPAOOTKH MHPOBO33PEHYECKHUX OPHEHTHPOB, YCHEIIHOTO BKIIIOYEHHS B JKM3Hb COLMYyMa, MPOIOIDKEHUS
00pa30BaHyA B pa3IMYHBIX 00IACTAX, HE CBI3aHHBIX HEIIOCPEICTBEHHO C XMUMHUEH.

CocTaBnsionMu npeamMera « XuMus» SBISIOTCS 0a30Bble Kypebl — «Opranundeckas xumus» u «OOIIas u HeopraHudeckas
XHMHSD», OCHOBHBIM KOMIIOHEHTOM COAEPIKaHHS KOTOPBIX SABJIAIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHHMH IO HEOPraHUYECKOH
XUMHU (C BKIIFOUEHHEM 3HAHWUN K3 OOIIed XUMHUM) U OpraHudecKor Xxumun. GopMUpOBaHNE JAHHON CUCTEMBI 3HAHUHN MIPU H3YUECHUH
npeaMeTa odecreynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOr000pa3ust BEIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPHI
XVMUH.

Crpykrypa conepxanus KypcoB — «Opranuueckas Xumus» 1 «O011asi 1 HeopraHudeckasi XuMus» c(hOpMUpPOBaHa B IIpoOrpamMme
10 XUMHH HAa OCHOBE CUCTEMHOT'0 ITOAX0/1a K H3Y4EHHIO y4eOHOr0 MaTepralia i 00yCIIOBIEHAa HCTOPUYECKH 00OCHOBAHHBIM PAa3BUTHEM
3HAaHUM Ha OIpPENENIEHHBIX TEOPETHUUECKHUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XMMHM BEIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCHYECKOH TEOPUH CTPOSHMS OPTaHNYECKUX COSMHEHNH, a TaKKe Ha YPOBHE CTEPEOXHMMUYECKHUX M AJIEKTPOHHBIX MPEACTaBICHUI
o crpoeHnn BemiecTB. CBeneHMsI 00 M3ydaeMbIX B Kypce BEIECTBAX JAIOTCS B Pa3BUTUM — OT YIJIEBOJOPOAOB IO CIIOXKHBIX
OMOJIOTMYECKH aKTUBHBIX COSAMHEHHH. B Kypce opraHH4ecKkoil XMMHUH HOJTy4aloT pa3BUTHe c(hOPMHUPOBAHHbIE Ha YPOBHE OCHOBHOT'O
obmero 00pa3oBaHMsA IIEPBOHAYAIBHBIE MPEACTABICHUS O XHMHUYCCKOM CBSI3HM, KIACCH(MKAIMOHHBIX MpPU3HAKaX BEIIECTB,
3aBHCHMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMHUUECKOH PEAKIHH.

ITox HOBBIM YTIIOM 3pEHUS B IpeaMETe « XUMUsD 6a30BOT0 YPOBHS PacCMaTPUBAETCSI 3YUCHHBIN HA YPOBHE OCHOBHOT'O OOIIIEr0
00pa3oBaHUsl TEOPETHIECKNI MaTepuan U (PaKTONOTMIECKUE CBEACHHS O BEIIECTBAX M XMMHUYECKOW peakiu. Tak, B 4aCTHOCTH, B
Kypce «OOmast u HeopraHmdecKas XMMUs» OOYJaroIIMMCS MPENOCTAaBISAETCS BO3MOXXHOCTh OCO3HATh 3HAYEHHWE IEPHOIMUECKOTO
3aKOHA C O0IIETEOPETHUECKUX U METOMOIOTNIECKUX TTO3UINH, IITy0XKe MOHITh NCTOPUYECKOE M3MEHEHNE (DyHKIMH 3TOr0 3aKOHa — OT
00o0mmatomIei 10 0OBACHIIONMIEH 1 IPOrHO3UP YIOIICH.

Ennnas cucrema 3HaHUH 0 Ba)KHEHIINX BEIIECTBAX, HX COCTABE, CTPOCHNUH, CBOWCTBAX M MPUMEHEHHH, a TAK)KE O XUMHIECKHX
PEeaKIMAX, WX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHWs mormonHsercs B Kypcax 10 m 11 ximaccoB 3neMeHTaMH COAEpKaHUS,
HMMEIOIIMMH KYJIbTYPOJIOTMIECKUH 1 MPUKIIATHON XapakTep. DTH 3HaHUS COCOOCTBYIOT MOHMMAHHIO B3aMOCBSI3H XHMHUH C IPYTUMHU
HayKaMH, PacKpBIBAIOT €€ POJIb B TO3HABATEIFHOM 1 MPAKTHYECKON IESTENEHOCTH YEJI0BEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHS K
MPOLIECCY TBOPYECTBA B OONACTH TEOPHHM W MPAKTHUECKUX NPHIOKEHHH XWMHH, MOMOTAIOT BBIITYCKHUKY OpHEHTHPOBATHCS B
OOIIECTBEHHO ¥ JINYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICINBATh HH(POPMAIMIO U IIPUMEHSATH €€
JUISL TIOTIOJTHEHWS 3HAHUM, PEUIeHWs MHTEIUICKTYaJbHBIX W JKCIIEPHMEHTAIBHBIX MCCIE0BAaTeNbCKUX 3a/1ad. B menoM coneprkaHue
yueOHOro npeaMeTa « XUMUs» JTAHHOTO YPOBHS M3Y4EHHs OPHEHTHPOBAHO Ha (hopMHpoBaHHE y 00yUaromMXcs MUPOBO33PEHIECKON
OCHOBBI JJIsI TTOHMMaHHA (UIOCO(MCKMX HJIEH, TaKWX Kak: MaTepHaJbHOE E€JUMHCTBO HEOPTaHMYECKOro M OPraHW4ecKoro Mupa,
00YCIIOBJIEHHOCTH CBOWCTB BEIIIECTB MX COCTABOM M CTPOCHUEM, ITO3HABAEMOCTD MPUPOIHBIX ABJICHHUN ITyTEM 3KCIIEPHIMEHTA U PEIICHUS



MIPOTUBOPEYHH MEXy HOBBIMH (DaKTaMHU W TEOPETHUECKUMH TPEANIOChUIKAMH, OCO3HAHHE POJIM XMMHUH B PEIICHUH SKOJIOTUYECKHX
po0JieM, a TakXke IpoodieM cOepekeHNs SHEPTETHIECKUX PECYPCOB, CHIPBS, CO3JaHMS HOBBIX TEXHOJIOTHH U MaTepHasoB.

B rutaHe perenust 3a1a4 BOCOUTaHUS, Pa3BUTHS U COLUAIM3ANNE 00y4aroIUXcsl NPUHITHIE IPOrPaMMON 1O XUMHH MOIX OB
K ONpENeNIeHHI0 COJIEpKAaHUsI U IOCTPOCHHUS INpeAMEeTa NpeayCMaTpUBaloT (OPMHUPOBAHHE YHHWBEPCAIBHBIX Y4eOHBIX HEHCTBUA,
nMeromux 0a30Boe 3HAUCHHUE JUTS PA3IMYHBIX BHJIOB JICSTEIFHOCTU: PEIICHUS IPO0iIeM, MOMCKa, aHan3a 1 00paboTKH HH(pOpMAaIHy,
HEOOXOAMMBIX [UISi NPHUOOPETEHUs! OMNbITa MPAKTHYECKOW W HCCIIENOBATENILCKON JIESTEIFHOCTH, 3aHMMAIOIEH Ba)KHOE MECTO B
TIO3HAHUU XUMUH.

B mpakTuke mperoaBaHus XMMUHM KaK Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHWs, TaK M HAa YPOBHE CPEIHEro 0O0IIero
00pa3oBaHUs, TPH ONpPEIETICHUHN COJEPKATENBPHON XapaKTEePUCTHKU LeNled M3ydeHHs IMpeAMeTa HaIpaBJICHHEM IEepBOCTENEHHOMH
3HAYMMOCTH TPAAUIMOHHO TNPHU3HAETCS (POPMUPOBAHHE OCHOB XMMHYECKOH HAayKH KakK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MIPAaKTHYECKOH JEATEIHHOCTH YEJIOBeKa W KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOH KyJAbTYpbl. C METOOMYECKOI TOUYKH 3pEHHS TaKoi
MIOAX O K ONPEAEICHHIO eIl U3yIeHHs PeMETa SIBIISIETCS BIOJIHE OIPaBIaHHBIM.

CornacHO JaHHOM TOUKE 3peHHsI TNIABHBIMHU 1IEISIMU H3Y4eHUS IpeaMeTa « XuMush» Ha 6a3oBoM ypoHe (10 —11 ki1.) siBisroTCs:

e  (opMHpOBaHHE CHCTEMBI XMMUYECKHX 3HAHMI KaK Ba)KHEHIEHW COCTAaBIISIOIIEH €CTeCTBEHHO-HAYYHON KapTHHBI MHpa, B
OCHOBE KOTOPOH JIe)KaT KIIIOYEBbIE MOHATHS, QyHAaMEeHTaIbHbIE 3aKOHBI M TEOPHU XHUMUH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE
Y TIOHUMAaHHUE CYIIHOCTH JOCTYIHBIX 0000LICHNI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HAKOMIICHHE C HCTOPUEN X pa3BUTHUS
Y CTaHOBJICHUSI;

e  (opMHpOBaHHUE U Pa3BHUTHE MPEACTABICHUH O HAYYHBIX METO/JaX MO3HAHMS BELIECTB M XUMHUYECKHX PEaKIUi, HE0OXO0MUMbIX
JUISl IPUOOPETEeHNs] YMEHUH OPHEHTUPOBATHCSI B MHPE BEIIECTB W XMMHUYECKHX SBIICHUI, UMEIOLIIMX MECTO B MPUPOJE, B
MIPaKTHYECKOH U TMOBCEHEBHOM KHU3HHU;

° pPa3BUTHC yMCHI/Iﬁ )41 CHOC06OB JACATCIIBHOCTHU, CBA3aHHBIX C Ha6H}0]leHI/IeM )51 O6"b5lCHeHI/IeM XUMHUYECKOI'0 SKCIIEPUMECHTA,
cOOJIOIeHIEM TIPaBUJI O€30MIACHOT0 OOPAIICHHS C BEIICCTBAMH.

Hapsiny ¢ aTuM, coiepikatenbHasi XapakTepUCTUKa Lielied W 3a/1a4 M3YYeHHUs TIpeMeTa B IporpaMMe M0 XMMUHM yTOYHEHa U
CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMHU IPHOPUTETAMHU B CHCTEME CpeJHero oduiero oopazoBanus. CerojHs B MpenoaBaHuN
XMUMUHM B OOJblIel CTENEHW OTAAETCS MPEANOYTEHHE MPAKTHYECKOW KOMIIOHEHTE COZIEp)KaHus OO0y4eHHs, OpHEHTHPOBAaHHOW Ha
NOATOTOBKY ~BBITYCKHHMKA 00LIe00pa30BaTeNbHON OpraHu3alyy, BJaJCIOIero He Ha0opoM 3HaHWH, a (YHKIHMOHAJIbHON
T'paMOTHOCTBIO, TO €CTh CHOC068.MI/I 1 YMCHUAMHU aKTUBHOI'O MOJIYUCHUSA 3HAHUM U IMPpUMEHECHUA UX B peaanof/'I JKU3HU [JI peIICHUA
MPAaKTHYECKUX 3a]ad.

B cBs131 ¢ 3TUM Ipu M3ydEeHUH IpeaMeTa « XUMHUD JOMUHHUPYIOLEe 3HaUeHHe TPUOOPETAIOT TaKKe LIENIU U 3aJa4H, KaK:

ajanranys oOydaromMxcs K YCIOBHAM JUHAMHYHO DPa3BUBAIOILETOCs MHpa, (OPMHPOBAHHE HHTEIEKTYaJbHO Pa3BHTOH
JMYHOCTH, TOTOBOM K €caM0OOOpa30BaHUIO, COTPYAHMYECTBY, CAMOCTOATEIHHOMY HNPHHATUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KHU3HEHHBIX CUTYaLlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX NPUMEHEHHEM;

(opMupoBaHHe y 00yJaIOIMXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MMEIOIINX YHHBEPCAJIbHOE 3HAUCHHUE I
Pa3IMYHBIX BUOB JEATEILHOCTH: PEIeHNs Ipo0iieM, IIOUCKa, aHaau3a U 00paboTKK MH(POpMaLUK, HEOOXOAUMBIX JUIsl IPUOOPETEHUS
OIIBITA JAEATEIBHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHWM XUMHH, a TAKKE A OLEHKH C TO3HLMH 3KOJIOTHYECKOH
0e30I1aCHOCTH XapakTepa BIMSIHHSA BEIIECTB U XMMHUYECKHX MIPOLIECCOB Ha OPTaHU3M YeJIOBEKa U IIPUPOAHYIO Cpeny;

pa3BHUTHE MO3HABATENBHBIX WHTEPECOB, HWHTEIUICKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O0YydJarommXcs: CIIOCOOHOCTH
CaMOCTOATENHHO NPHOOPETaTh HOBBIE 3HAHKS 110 XUMHH B COOTBETCTBHH C )KM3HEHHBIMH MTOTPEOHOCTSIMH, HCTIONB30BATh COBPEMEHHBIE
uH(pOpPMaMOHHBIE TEXHOJIOTUH I IIONCKA U aHaIHM3a y4eOHO! U HayqHO-TIOMYIAPHONH HH(POPMALMN XUMUYECKOTO COAEPKAHMS;

(hopMHUpOBaHUE U pa3BUTHE Yy 00YYAIOIINXCS ACCOIUATUBHOTO U JIOTHYECKOTO MBIIIUICHUS], HAOII0IATeNbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOMMBI, B YaCTHOCTH, NIPY TIAHUPOBAHUHU U IIPOBEACHUH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCHHUTaHHE y OOy4Yaromuxcsi YOeKIEHHOCTH B TYMaHHCTHUYECKOM HANpaBICHHOCTH XWUMHH, €€ Ba)KHOH pOJM B PEIICHUH
I7100aIbHBIX MPOOJIEM PAIMOHAIBHOIO MPUPOIONONb30BAHMS, MOMOMHEHUS YHEPIeTHUECKHX PECYPCOB M COXPAHEHUS IPHPOIHOTO
PaBHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OEpPEeKHOr0 OTHOMICHHS K IMPUPOJE M CBOEMY 3[0POBBIO, a TAKXKE NPHOOPETEHHS OIBITA
UCTIONIB30BAHMS TOMyYCHHBIX 3HAHWUH JUIS IPUHATHS TPAMOTHBIX PEIICHUH B CUTYAIHX, CBA3aHHBIX C XUMHIECKHUMU SIBICHUSIMU.

B yueOHOM 1I1aHe cpeaHero oomero 00pa3oBaHus MpeaMeT « XUMIsD» 0a30BOr0 YPOBHS BXOINT B COCTAB IMPEAMETHOM o0nacTu
«EcTecTBeHHO-HayYHbBIE IPEAMETHI.

OOmiee 9UCTIO YacoB, OTBEASHHBIX IS M3YUEHHSI XUMUH, Ha 0a30BOM ypPOBHE CpeIHEro olIiero oOpa3oBaHus, COCTAaBISAET 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henenmo), B 11 xiacce — 34 gaca (1 gac B Heiemio).



COJAEP XAHUE OBYYEHHUA 10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0OCHOBBI OPraHNYeCKOil XHMUH

[Ipeamer oprannyecKkoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHHUE B ITOJyIE€HHN HOBBIX BEILIECTB U MaTepHaioB. Teopus
CTPOEHHUSI OpraHWYecKux coeauHeHuit A. M. byrneposa, e€ ocHoBHbIE nonokeHHs1. CTpyKTypHBIE (POPMYIIBI OPraHUIECKUX BEIIECTB.
I'omonorus, n3omepusi. XuMudecKkasi CBS3b B OPraHMUECKUX COESMMHEHUSIX — OJJMHAPHBIE U KPAaTHBIC CBS3H.

[IpencraBnenue o KaccupUKanuy OpraHMYecKrX BerlecTB. HoMeHknaTypa opraHMdeckuX COeANHEHNH (CrucTeMaTindeckas) u
TpUBHAJILHBIE HA3BaHMUS BKHEHIINX MPEICTaBUTENEH KIIAaCCOB OPraHMYECKUX BEIECTB.

DKcneprMeHTaIbHbIE METOIbI H3YUSHHS BEIIECTB U MX MPEBPALIEHUH: 03HAKOMIJIEHHE C 00pa3llaMy OpraHMYeCKHX BEIIECTB U
MaTepHalaMH Ha UX OCHOBE, MOJICITMPOBAaHIE MOJIEKYJI OPraHUUECKHUX BEIECTB, HAOJIOICHNE 1 OIMCaHNE JIEMOHCTPALIMOHHBIX OITBITOB
IO TIPEBPAILIEHUIO OPraHMYECKHX BEIIECTB IIPH HAarpeBaHHUM (IUIaBlIeHHE, 00YTIIMBaHIE U TOPEHHE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKHH psif. MeTaH M 3TaH — MPOCTEHIINE TPECTaBUTENN ANKaHOB: (DH3MUYECKUE H
XMMHUYECKHE CBOWCTBA (PeaKiyy 3aMelleHNs] U TOPEHUS ), HaXOXKACHUE B TIPHPOJIE, TOJTy4YEeHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUH PsiJl. DTHIICH U MPOIUIIEH — IPOCTEHIIINE MTPEACTABUTENH AIKEHOB: (PU3UYECKUE
W XMMUYECKHE CBOMCTBa (peakIMu T'MIPUPOBAHUS, TaJIOTCHUPOBAHMS, THIPATALUH, OKHCICHUS W IMOJMMEpPU3alMH), TOydeHUEe U
MIPUMEHEHHE.

Ankanuensl: Oyranues-1,3 u MeTinOyraguen-1,3: cTpoeHue, BaKHEHITNE XUMUIECKUE CBOMCTBA (PEaKIlusl TOJIUMEPU3AIINH ).
[TonyueHne CHHTETHYECKOTO Kay4dyKa U PE3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTUYECKU Psill. ATIETHIIEH — MPOCTEHINHIT PEICTaBUTENb AJTKHHOB: COCTaB,
cTpoeHue, pu3nvecKkre U XMMHUYECKHe CBOMCTBA (PEaKMK THAPUPOBAHUS, IaJOTEHUPOBAHMUS, THAPATALUH, TOPEHUSI), TIOJyYeHUE U
IpUMEHEHHE.

Apenbl. benzon: cocraB, crpoenue, (puU3MUECKHe M XMMHYECKHE CBOICTBA (pEaklMM TaJOreHHPOBAHUS W HHUTPOBAHUS),
NOJlydYeHue M TpUMEHeHue. Tonyon: cocmas, cmpoenue, Qusuueckue u XUMuUYecKue Ce0UCmea (peakyuu 2aio2eHUpo8anusi U
HUMpoBanus), noayyenue u npumerenue. TOKCUUHOCTD apeHOB. | eHeTHYeCKasi CBSA3b MEXK/Y YIJIEBOJOPOIaMH, TIPHHA/ISKAIIUMH K
Pa3IMYHBIM KJIacCaM.

[IpupoaHbie HICTOYHUKH YTIIeBOA0POI0B. [IprpoaHbiii ra3 u nonytHele HedTsiHbIe ra3sl. HedTh 1 €€ mporncxoxaenue. Criocoobl
nepepabOTKH He(TU: TEperoHka, KPEKHHI (TEpMHYECKWH, KaTauuTUueckui), nuponus. IlpomykTel mnepepaboTku HedTH, HX
NPUMEHEHHE B IPOMBILIIIEHHOCTH U B ObITY. KaMeHHBII yrosib ¥ IPOLYKTHI eTo nepepaboTKH.

OKCHepUMEHTANIbHBIE METObl U3YUeHHs BELECTB M MX IPEBPALICHUN: O3HAKOMJIEHHE C 00pa3liaMyu IJIacTMAacc, KaydyKoB U
pe3unbl, komiekuuun «HedTs» u «Yrompy, MONEIMPOBAaHHE MOJEKY] YIJICBOLOPOLOB M TaJIOrCHONPOM3BOIHBIX, IIPOBEICHHUE
HPaKTHYECKOH Pa0OThI: MMOTYYEHHE STHIICHA U U3y4YEHHE €r0 CBOICTB.

Pacuérnble 3amaun.

Brruncnenus o ypaBHEHUIO XUMHYECKON peakIuy (Macchl, 00bEMa, KOMYECTBAa HCXOAHOT0 BEIECTBA MIIN POAYKTA PEaKLIN
TI0 MU3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJHOT0 M3 UCXOJHBIX BEIECTB WM NPOAYKTOB PEAKIIHN).

Kucnoponcoaep:kaume oprannieckue coeJHHEHHs

IpenenbHble OJHOATOMHBIE CIHUPTHL. METaHON W 3TaHON: CTpPOCHHE, (DU3HYECKHE W XMMHUYECKHE CBOMCTBa (peakuuu c
aKTHBHBIMHU METaJUIaMH, TaJIOT€HOBOIOPOIaMHy, TOPEHNUE), IPHUMEHEHHE. BomopoIHbIe CBA3M MEXy MOJIEKyJIaMu CITUPTOB. [leficTBre
METaHOJIa ¥ 3TAHOJIa Ha OPTraHKU3M YeJIOBEKa.

MHOroaToMHBIE CIIUPTHL. DTHJICHITIUKOIb U TNIMLEPHH: CTpOEeHHE, (PU3NUECKUe U XUMHYECKUE CBOHCTBA (B3aUMOICHCTBHE CO
IIETOYHBIMA METAJUIaMH, KaueCTBEHHAsl PEakiMsi HAa MHOTOATOMHBIE CIHUPThI). [lelicTBue Ha opraHm3M 4enoseka. [Ipumenenne
TJIUIEPUHA U STHICHTITHKOIIS.

deHo: CTpoeHUE MONEKYIIbI, PH3MYECKUE U XUMHYIECKHE CBOicTBa. TokcMYHOCTh (eHona. [IpumeHenue dpexomna.

Anpperuipl v kemorwvl. DopMalibeTH, aleTaIbIerua: CTpoeHue, GU3HIECKHe 1 XUMUYECKUE CBOMCTBA (PEaKLiK OKHCICHUS
1 BOCCTaHOBJICHHS, KAUECTBEHHbIE PEAKIINHN), TOIYICHUE U TIPIMEHEHHE.

OnHOOCHOBHBIE IIPE/IENIbHBIE KAPOOHOBBIE KUCIOTHI. MypaBbHHAS M YKCYCHAsI KHCJIOTBI: CTPOSHHE, (PU3MUECKHE U XUMUIECKHE
cBOMicTBa (CBOIicTBa, OOmIME AJIS Kiacca KUCIOT, Peakiys STepUPHKANNN), TToydeHne u mpuMeHeHne. CTeapuHoBas M OJEHHOBAsS
KHCITOTHI KaK IPECTaBUTENH BBICIINX KapOOHOBBIX KHCIOT. MBITa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, NX MOIOIIEE JACHCTBHE.

CroxHble 3(hUpBI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ maponm3 cnoxHbIx 3¢upos. XKupsl. I'unponus xupos. [Ipumenenne
XHUpOB. bronoruaeckast ponb KUPOB.

YrneBompl: cocTaB, KIaCCH(HKANWSA YIIEBOMOB (MOHO-, IW- W Toilucaxapupisl). [Toko3a — mpocTeHmmii MOHOCaXapwi:
0COOEHHOCTH CTPOCHHUSI MOJIEKYIBI, (PM3NYECKHe W XUMHUUYECKHE CBOWCTBa (B3amMmozeicTeue ¢ ruapokcunoM memu(ll), oxmcnenue
aMMHaYHBIM pacTBOpoM okcupa cepebpa(l), BoccraHoBieHHWe, OpOKeHHE TIIOKO3BI), HaXOXKICHHE B MPUPONE, IpPUMCHEHHE,
6nonorudeckast ponb. PorocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3HI.

Kpaxman n nenmronosa kak IpupoaHbIe moauMepsl. CTpoeHue KpaxMaina | HeluTio1035l. Pusndeckne 1 XUMUIECKHe CBOHCTBA
Kpaxmaia (TUIpOIN3, KAUeCTBEHHAs PEakus ¢ HOI0M).

OKCHepUMEeHTAbHBIE METOIbl HW3YYEHHs] BEIIECTB W WX IMPEBPAIlCHHWi: TNPOBEICHWE, HAOMIONEHNE W  OIMCaHHe

JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAYSCTBEHHBIC PEAaKIHH OJHOATOMHBIX CIHUPTOB (OKHCIEHHE ITAHOJA OKCHIIOM
Meau(ll)), MHOrOaTOMHBIX CHHMPTOB (B3amMOJEHcTBHE TiuIlepuHa ¢ ruapokcunoM meau(ll)), anpaernno (okucieHne aMMHAYHBIM



pactBopoM okcuna cepedpa(l) u runpoxcunom meau(ll), B3anmopeiicTBie kpaxMaia ¢ HOJOM), TIPOBEICHNE MPAKTHYECKOH paboThI:
CBOICTBa pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérable 3amaun.

Berurcienyst o ypaBHEHHIO XUMHYIECKOH peakiy (Macchl, 00bEMa, KOJTMIECTBA UCXOTHOT0 BEIIECTBA WIN MPOAYKTA PEAKIIUH
TI0 U3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJJHOTO U3 MCXOIHBIX BEIECTB WM NPOAYKTOB PEaKInH).

A3oTcozeprKalie OpraHnIecKie COeIMHEHHS.

AMMHOKHCIIOTBI KaK aM{QOTepHbIE OpraHudeckne coequHeHus. Pu3nueckne M XMMHUUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha
npuMepe riaunuHa). bronornueckoe 3HaYeHHEe aMHUHOKUCIOT. [lenTusl.

Benku kak TpUpOAHBIE BBHICOKOMOJEKYJSpHBIE COeAWHEHWs. [lepBuU4YHas, BTOpHYHAs W TpETHYHAs CTPYKTypa OEJIKOB.
XUMHYecKUe CBOMCTBA OEITKOB: THPOIN3, ACHATYpaIHs, KaueCTBEHHbIE pEaKIuU Ha OeNIKH.

DKcneprMeHTaNbHbIE METO/IBI U3yUEHHS BEIECTB M UX IPEBPALICHIN: HAOIIOAEHHE U ONHCaHNE IEMOHCTPAIIMOHHBIX OITBITOB!
JIeHaTypalys OENKOB IPH HarpeBaHWH, BETHHIC PEaKIMN OCIIKOB.

BobicokoMoitekyasipHbIE COeTMHEHMST

OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHWH: MOHOMEp, IIOJIMMEp, CTPYKTYpHOE 3BEHO, CTENEHb
TIOJIMMEPH3aLIuK, CPEIHssT MOJIeKy sipHast Macca. OCHOBHBIE METO/IbBI CHHTE3a BHICOKOMOJIEKYJISIDHBIX COEAMHEHUH — MOIMMepU3alys
1 TIOJIMKOH ICHCAIIHSI.

OKcHepUMeHTabHBIE METOJbl M3YYEHHS! BEIIECTB M WX NpEeBpalleHHi: O3HAKOMJIEHHE C o0pasliaMu TPUPOAHBIX W
HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MexnpeIMEeTHBIX CBsI3eH U U3y4eHUN OpraHnyeckoil XxuMuu B 10 Ki1acce OCyIIecTBIISeTCs Yepe3 UCIO0Nb30BaHNE
Kak OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUH, TaK W TOHSATHH, SBIISIOMIMXCS CUCTEMHBIMU ISl OTJCIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOTO LIUKJIA.

OO1ue ecTecTBeHHO-HAyYHbIC TIOHATHSL: SBJICHUE, HAYYHBIH (DAKT, THIIOTE3a, 3aKOH, TEOpHsl, aHAJIN3, CUHTE3, KiIaccHu(uKaIus,
NEePHOIUYHOCTD, HAOIOICHHE, N3MEPEHNUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE.

dusnka: MaTepus, SHEPrus, Macca, aToM, MEKTPOH, MOJIEKYJIa, SJHEPIreTHIECKUH YPOBEHb, BELIECTBO, TeI0, 00BbEM, arperaTHoe
COCTOSIHHE BEIIECTBa, (PM3MUYECKUE BEINUNHBI U SJMHUIIBI UX U3MEPEHHUSI.

Bbuonorus: knerka, opranu3m, ouocdepa, oOMeH BelIeCTB B OopraHu3Mme, (OTOCHHTE3, OMOJOTMYECKH aKTHBHBIC BEUIECTBA
(Oenku, yrieBompl, KHUPbI, HEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE IOPOABI, IOJIE3HbIE HCKOIIAEMBIE, TOIINBO, PECYPCHL

TexHOMOrus: MUIIEeBbIe NPOAYKTHI, OCHOBBI PALIMOHAIBLHOTO MUTAHUS, MOIOIIIE CPEACTBA, JEKapCTBEHHbIE U KOCMETHYECKUE
npenaparsl, MaTepUajbl U3 HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIASI 1 HEOPTAHUYECKAS XUMUS

TeopeTnueckne 0CHOBbI XHMHH

XuUMHUUECKUH »reMeHT. AToM. Sapo aroma, M30TOMBI. DJEKTpOHHAs 000M0Yka. DHEpPreTHYecKre ypOBHH, MOTYpPOBHHU.
AtomHble opbutanu, S-, pP-, d- smemenThl. OCOOEHHOCTH PACTIPEACIICHNS SIEKTPOHOB 10 OPOUTAIAM B aTOMaX 3JIEMEHTOB MEPBBIX
YeThIPEX MEPUO0B. DIEKTPOHHAS KOH(PHUIypaIHs aTOMOB.

[epuomuueckuii 3axoH u [lepnoamueckas cucrema xumrdeckux iemenToB J[. Y. MenneneeBa. CBsI3b HEPHOAUYECKOTO 3aKOHA
u [leproangeckoil cucteMbl XuMudeckux 3neMeHToB J[. 1. MennerneeBa ¢ coBpeMeHHON Teopueil CTpOeHUsI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XMMUUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMH IIPOCTHIX M CIOXKHBIX BEIIECTB 10 IPYNIIAaM U HepHoaaM. 3HaueHHe
MIEPHOANYECKOT 0 3aKOHA B Pa3BUTHU HAYKH.

Crpoenne BemecTBa. XHWMHYECKass CBsA3b. BuAbl XMMHUYECKOW CBA3M (KOBAJCHTHAs HEMOMSpHAs W MONApHAs, WOHHAS,
MeTayutmdeckas). MexaHu3Mbl 00pa3oBaHMs KOBAJIEHTHON XWMHYECKOW CBs3M (OOMEHHBIM M JTOHOPHO-aKIENTOPHEIH). BomoponHas
cBs13b. BanenTHOCTH. DnekTpoorpunaTensHOCTh. CTeneHb OKUCaeHNs. VIOHBI: KATHOHBI M aHHOHBI.

BemectBa MONEKYIAPHOTO W HEMOJIEKYISIPHOTO CTPOEHHSI. 3aKOH IOCTOSHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAUIMIECKHX
peméToK. 3aBUCUMOCTD CBOMCTBA BEIIECTB OT THIIA KPHCTAILIIMYECKON PEmIETKH.

[NonsiTre 0 MucnepcHBIX cucTeMax. VICTHHHBIE M KOJUTOMIHBIE pacTBOPEL. MaccoBast 101 BELIECTBA B PACTBOPE.

Knaccupukammss HeopraHmYecKMx coenuHeHWH. HoMeHKmaTypa HEOpraHWYeCKHX BeIIecTB. | eHeTHdYecKas CBS3b
HEOPTaHUYECKHX BEIIECTB, TPUHAMICKAIINX K PA3TIMUHBIM KIIacCaM.

Xumnaeckas peakus. Kinaccupukanms XMMAYeCKUX Peaknid B HEOPTAaHMIECKON 1 OPraHUIeCKOM XUMHUH. 3aKOH COXPaHEHUS
MAacchl BEIIECTB, 3aKOH COXPAHEHHUS M MPEBPAIICHNS SHEPTUH NTPH XUMHUYECKUX PEaKINIX.

CKOpOCTh peakmuu, €€ 3aBHCUMOCTb OT Pa3NW4HbBIX (pakropoB. OOpaTHMBIe peakin. XuUMHU4ecKoe paBHOBecre. DaKTOpEI,
BJIMSIIOLLME HA COCTOSIHUE XUMHUYECKOro paBHoBecHs. [Ipuniun Jle aTenbe.

Onexrponutnyeckas aucconmanus. CunmpHble W cialble yeKTponuThl. Cpema BOAHBIX PacTBOPOB BEINECTB: KHCHTAs,
HeWTpaibHasl, MIeJI0YHAs.

OKHCINTENTHHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKcneprMeHTATbHbIE METO/BI M3YYEHHUS BEUIECTB M MX INPEBpalIeHU: neMoHcTpauus Tabmun «llepmoandeckas cucrema
xuMudecknx oiementoB [I. WM. MenneneeBa», wn3ydeHHEe MoOened KPHCTAUIMYECKUX PEMIETOK, HAONIOACHWE W ONHMCAaHWe
JIEMOHCTPAIMOHHBIX M Ja00paTOPHBIX OIBITOB (Pa3IoKEeHHE TIEPOKCHIA BOAOPO/Ia B MIPUCYTCTBUHN KaTaIn3aTopa, OIPEAEICHUE CPEIbI



PACTBOPOB BEIIECTB C TIOMOIIBI0 YHUBEPCATHFHOIO WHAWKATOPA, PEAKIMH HMOHHOTO OOMEHA), MPOBEACHUC NPAKTHYCCKONW PabOTHI
«BrusHIE pa3THYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUUCCKOU PEaKIIAI.

Pacuérnbie 3agaun.

Pacuérbl mo ypaBHEHHMSAM XHUMHYECKUX PEAKUUil, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI, PAcu€Thl C HCIOIb30BAHUEM
TIOHSATHS «MacCOBasl JIOJIsI BEIIICCTBAY.

Heoprannueckasi xumus

Hewmeramner. [Tonoxxenue HemeramioB B [leproandeckoit cucteme XuMuiaeckux neMeHToB JI. Y. MenneneeBa u 0COOCHHOCTH
CTpOcHHUsT aTOMOB. (DH3UUYECKHE CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAUIOB (HAa TpuMepe Kuciopoia, cepbl, (ocdopa u
yriaepona).

XUMUUECKUE CBOMCTBA BAKHEHIIIMX HEMETAIIOB (TaJ0reHoB, Cephl, a30Ta, Gpocdopa, yriiepoaa u KpeMHHS) U UX COCAMHCHUM
(OKCHTOB, KUCTIOPOACOMEPIKAIINX KUCIOT, BOIOPOTHBIX COCTUHCHUI).

IIpumeHeHne Ba)KHEHIIINX HEMETAJUIOB U UX COSTUHEHUM.

Meramnbl. [Tonoxxkenne meraymuioB B [lepmopndeckoit cucreme xummdeckux snemeHtoB [I. V. MenneneeBa. OcobeHHOCTH
CTPOCHHUS DJICKTPOHHBIX 000JO0YeK aToMoB MerauioB. OOmue Qusuueckue cBoiictBa MeTauioB. CIUIaBEI  METaJUIOB.
DIIEKTPOXUMHUUECKHUNA PsiJl HAMIPSHKEHU N METaJlIOB.

XUMUUECKUE CBOMCTBA BAKHEUIINX METAUIOB (HATPHH, KA, KaJdbIUi, MArHUH, aJIFOMUHHN, IUHK, XPOM, JKEJIE30, MEIb) U
WX COCTMHCHHI.

OOurue crocoObl MONMy4YeHUS MeTauIoB. [IpuMeHEeHNEe METaJIOB B OBITY M TEXHHKE.

DKCIIepUMEHTATBHBIC METOBI H3YUCHHUS BEIIECCTB U UX MPEBPAILCHUN: H3yUCHUE KOJUIEKIUU « MeTallbl U CIIaBbD, 00pa3IioB
HEMETAJJIOB, PCIICHUE 3KCIICPUMEHTAIBHBIX 3a/a4, HaOJIOJICHHE W OIMCAHWC JIEMOHCTPAIMOHHBIX M J1aOOpaTOPHBIX OIBITOB
(B3auMOICHCTBHE THAPOKCUIA ATFOMHUHUS ¢ PACTBOPAMH KUCIIOT U IIENIOYEH, KAUSCTBEHHBIC PEaKIMU Ha KATHOHBI METAJIIOR).

PacuérHbie 3agaun.

Pacuérbl Maccel BemiecTBa WM 00bEMa Ta3oB IO HM3BECTHOMY KOJIMUECTBY BELIECTBA, Macce WM O0BEMY OJHOTO H3
Y4YacTBYIOIIMX B PEAKIMM BEIIECTB, pacyéThl Macchl (00bEMa, KOIMUECTBA BEIIECTBA) MPOJYKTOB PEAKIMH, €CIIM OJHO W3 BEIlEeCTB
UMEET MPUMECH.

Xumusi v JKM3Hb

Ponb XUMHK B 00ECIICUCHHH SKOJOTHYUSCKOM, YSHEPreTHYSCKON ¥ MHUINEBOM OC30IaCHOCTH, Pa3BUTUU MEAWLUHEBI. [loHATHE O
HAyYHBIX METO/aX IMO3HAHUS BEMIECTB U XUMUYECKUX PEAKIIHH.

[pexncraBnenust 00 OOMIMX HAYYHBIX MPUHIKIIAX MPOMBIIUICHHOTO ITOJYYSHUS BAXKHEHIINX BEIIECTB.

UenoBek B MUpPE BELIECTB M MaTEPUANIOB: BaKHEHININE CTPOUTENIbHBIE MaTepHallbl, KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKy,
CTEKJI0, KepaMHuKa, MaTepUallbl IS JJIESKTPOHUKH, HAHOMATepUallbl, OpraHMYECKUE U MUHEPAJIbHBIC YIOOPEHUsL.

XUMHSI ¥ 3[I0POBbE HYEIIOBEKA: MPaBHiIa UCIONB30BAHUS JICKAPCTBEHHBIX MPENapaToB, NpaBuia 0e30MacHOr0 UCIIOIb30BAHHMS
MpenaparoB ObITOBOM XMMHUH B TIOBCEAHEBHOM KHU3HU.

MexnpeaMeTHbIE CBSA3H.

Peanuzanust MeXIpeIMETHBIX CBs3€l MpU M3y4YeHHH OOILEe W HeOpraHW4eckod XUMHHU B 11 Kiacce OCyIIECTBISIETCS uepe3
UCIIONIb30BaHKE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSITUMN, TAK U TOHSATHH, SBIISIOIINXCSI CUCTEMHBIMH JUISl OTIEIBHBIX PEIMETOB
€CTECTBEHHO-HAyIHOT O IIMKJIA.

OO1IMe ecTecTBEeHHO-HAy4YHbIC TMOHSATHS: HAy4dHbI (DakT, TUIOTe3a, 3aKOH, TEOpHs, aHallM3, CHHTE3, KiacCH(pUKaIs,
MepUOIMYHOCTD, HAOJIO/ICHHE, SKCIIEPUMEHT, MOJISTUPOBAaHUE, H3MEPEHHE, SIBJICHHUE.

Om3uka: MaTepHs, JHEPrus, macca, aToM, DJEKTPOH, IMPOTOH, HEUTPOH, HOH, H30TOI, PaIHMOAKTUBHOCTH, MOJIEKYJa,
SHEPreTUYECKUH YpPOBEHb, BEILECTBO, TENO, O0BEM, arperatHoe COCTOSHHE BEIECTBA, (PM3MYECKUE BENMYMHBI M EIMHUIIBI UX
HU3MEPEHHs, CKOPOCTb.

Buonorus: xieTka, opranusM, IKocUcTeMa, Onocdepa, Makpo- 1 MUKPOIJIEMEHTHI, BATAMHUHEI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IbI, TOJE3HBIC HCKOMAEMBbIE, TOILIHBO, PECYPCHI.

TexHomorus: XUMUYeCKast MIPOMBIIIICHHOCTH, MeTaJLTypTHs, TIPOM3BOJCTBO CTPOUTENBHBIX MaTepHaoB,
CENTbCKOXO3SIICTBEHHOE MPOM3BOJCTBO, IHINEBAas IPOMBINIICHHOCT, (apMareBTHYeCKas IPOMBIIUICHHOCTb, IPOU3BOICTBO
KOCMETHYECKUX IIPErapaToB, MPOM3BOICTBO KOHCTPYKIIMOHHBIX MAaTEPHAIIOB, HIIEKTPOHHAS IIPOMBIIIUIEHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 10 XUMHWHU HA BA30OBOM YPOBHE CPEJHEI'O
OBIIEI'O OBPA30OBAHUA
JJMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBAHUS K pE3y/IbTaTaM OCBOCHHS 00YJarOIIMMUCS IIPOrpaMM CpeHero o0miero oopa3oBanus
(JIMYHOCTHBIM, METAIIPEAMETHBIM M TpeaMETHbIM). HaydHo-MeToqudeckoil OCHOBOWM Uit pa3paOOTKM IUIAHMPYEMBIX DPE3yJIbTaToB
OCBOEHHS IIPOTPAaMM CPEIHETO 00IIero 00pa30BaHMS SBIISICTCS] CHCTEMHO-IEATEIbHOCTHBIHN ITOIXO/1.

B coOTBEeTCTBUM C CHCTEMHO-JESTENFHOCTHBIM MOAXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IIpeaMeETa
«XuMHS» HA YPOBHE CPEAHEro 00Iero 00pa3oBaHusl BEIIEIICHBI CIETYIOINE COCTABIISIOIIHE:

0CO3HaHHE 00YJaIOMINMHUCS POCCUIICKOM IpakJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOOIIPeIENIEHUIO;

HaJIM4YMe MOTHBALMH K O0YUEHHIO;

LieJIeHaTIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHNI JIMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPHUUYECKUX TPaJAUIINN
0a30BOi1 HAYKH XHMUM;

TOTOBHOCTB U CIIOCOOHOCTH 00 YUarONIMXCS PYKOBOACTBOBATHCS B CBOEH A€ TEIHHOCTH IIEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKAaMU,
MIPUCYIIUMH 1IEJIOCTHON CUCTEME XMMHUYECKOTro 00pa3oBaHus;

HaJIMYUe MPABOCO3HAHUS SKOJOTMYECKOH KYIBTYPBI M CIIOCOOHOCTH CTaBHTh 1IN M CTPOUTH )KU3HEHHBIE IIaHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOCHHS IIpEIMETa « XHUMUSD» JOCTUTAIOTCS B €MHCTBE YIEOHOW U BOCIIUTATEILHON JIESTEIbHOCTH
B COOTBETCTBHHM C T'YMaHHCTHYECKUMH, COIMOKYIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH W HJ€ajlaMH POCCHHCKOTO
IPakJIaHCKOT 0 0OIIEeCTBa, MPUHATHIMH B 00ILIIECTBE HOPMaMHU M ITPaBUIIaMH ITOBE/ICHHUS, CIIOCOOCTBYIOLIMMU MpPOLieccaM CaMOIO3HAHUS,
CaMOpa3BUTHS M HPABCTBEHHOTI'O CTAHOBJICHHUSI JINYHOCTH O0YYaIOIINXCS.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHS MpeIAMeTa «XUMHS» OTpaXaroT CHOPMUPOBAHHOCTH OIBbITA T03HABATENLHOW H
HpaKTI/I'-ICCKOI‘/‘I JACATCIBbHOCTU 06yqa}omnx05{ 110 peain3al MPUHATBIX B O6HleCTBe HeHHOCTeﬁ, B TOM 4YHCJIC B 4HaCTHU:

1) rpasxaaHcKOro BOCIUTAHMA'

0CO3HaHMs 00YYAIOIIMMHKCS CBOMX KOHCTHTYLIMOHHBIX TPaB U 0053aHHOCTEH, YBOXKEHHUS K 3aKOHY M IIPABOIOPSIKY;

MpeaACTaBJICHUA O COUAJIBHBIX HOpMAax M IMpaBujIaxX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBC,

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JAEATENbHOCTH IPU CO3JaHMM YYEOHBIX IPOCKTOB, pEIIEHHH Y4eOHBIX |
MI03HABATENIbHBIX 337144, BBIIOJIHEHUM XUMHUECKHUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W apryMEHThl IPYrux MNP aHaJU3€ Pa3IM4HbIX BHIOB
y4eOHOI NesTeNbHOCTH;

2) NaTpHOTHYECKOIr0 BOCIIMTAHUS

LIEHHOCTHOT'O OTHOILIEHUS K UICTOPUYECKOMY ¥ HAyYHOMY HACJIEANI0 OTEUECTBEHHON XHUMUH;

YBa)XEHU K IIPOLIECCY TBOPUECTBA B 00JACTH TEOPHHU U MIPAKTUYECKOrO IPUMEHEHHS XMMHHU, OCO3HAHMS TOT0, YTO JOCTHIKEHUS
HAayKH €CTh Pe3yJbTaT IJIMTEIbHBIX HAaOMIONEHUI, KPOMOTIMBBIX JKCIEPHUMEHTAJBHBIX ITOMCKOB, IOCTOSHHOIO Tpyda Y4YEHBIX H
IIPaKTHKOB;

HHTEepeca M MO03HABATENbHBIX MOTHBOB B IIOJIYYSHHH M IOCIEAYIOLIEM aHanu3e MHGOPMALUK O MEPEIOBBIX NOCTIKCHHUAX
COBPEMEHHOM OTE€4YECTBEHHOM XUMUU;

3) IyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

HPaBCTBEHHOI'0 CO3HAHMUS, 3STHYECKOTO TIOBEICHNUS;

CIIOCOOHOCTH OLICHMBATh CHUTYallH, CBSI3aHHBIE C XHMHYECKHMH SIBICHUSIMH, W IPUHAMATh OCO3HAHHBIE pELICHHS,
OPHEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IOBEJCHHE M TOCTYNKH CBOMX TOBApHIIECH C MO3WUIMH HPABCTBEHHBIX M IPABOBBIX HOPM H
OCO3HAHHE ITOCIEICTBUI 3THX MOCTYIKOB;

4) hbopmMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHHUS LEHHOCTEW 310poBOro M 0Oe3omacHOro o0pas3a >KH3HHM, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOLICHHS K
COOCTBEHHOMY (PH3NUECKOMY H IICUXHUYECKOMY 3/I0POBBIO;

COOFO/IEHHS TIPaBHII 0€30IacHOTO OOpAIIEeHHs C BEIIECTBAMHE B OBITY, IIOBCETHEBHOM KU3HU U B TPYAOBOH NS TEIHHOCTH;

MMOHNUMAaHHS [EHHOCTH MPaBWJI MHAWBUAYAIBHOI'O M KOJUIEKTUBHOTO OE30MACHOTO IMOBEACHUS B CHTYAIMSIX, YTPOXKAIOIINX
3/10pPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCIEACTBUN M HETIPUATHSA BPEAHBIX MIPUBBIYEK (YIIOTPEOICHHS aIKOTOJIsl, HAPKOTHKOB, KypEeHHS);

5) TpyaoBoro BocnuTaHusi:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENBCKON JIESTEIBHOCTH, OOIIECTBEHHO ITOJIE3HOH, TBOPYECKON U
JIPYTHX BHIAX JIEATEIBHOCTH;

YCTQHOBKH Ha aKTMBHOE YJacTHE B PEIICHWH NPAKTUYECKHUX 3a/1ad COIMAIFHOM HANpaBJICHHOCTH (B paMKax CBOETO Kiacca,
IIKOJIBI);

MHTEpeca K MPAKTHUECKOMY U3yUEHHUIO PO ECcCHil pa3IMIHOTO POJia, B TOM YHCIIE Ha OCHOBE MPUMEHEHNS IPEIMETHBIX 3HAHUH
10 XUMHU;

YBa)KEHUS K TPYY, JIIOIAM TPy M pe3yabTaTaM TPYAOBOH JIEITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIIyaJIbHOM TpaeKTOpHH oOpa3zoBaHus, Oymymied mpodeccnmn M peanusanuu
COOCTBEHHBIX XM3HEHHBIX IIAHOB C YIETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB M OTPeOHOCTEH 00IIecTBa;



6) 3K0JI0rN4eCcKOro BOCIIUTAHMS

9KOJIOTMYECKH I1eJIECO00Pa3HOro OTHOIIEHHMS K IIPUPO/IE, KaK NCTOYHUKY CYIIECTBOBAHMS JKU3HH Ha 3eMire;

MTOHMUMaHHUS TII00IEHOT0 XapaKTepa SKOJIOTHYECKHUX MPOOJIEM, BIUSHUS SKOHOMHYECKHX TPOIIECCOB HAa COCTOSTHUE TIPUPOIHON
1 COLMAIIHOM CpPebl;

OCO3HaHHMs HEOOXOIMUMOCTH  HCHOJNB30BAHWS  JOCTW)KEHHMH XWUMHMH JUIS  DPEIICHHS  BOIPOCOB  PAIlIOHAIBHOTO
MIPUPOIOTIOTB30BAHNS;

aKTHBHOTO HENPHATHS MACHCTBUH, NPHHOCAIIMX BpEA OKpYKAalomled TPHPOAHONW cpene, YMEHHsS MpOTrHO3UPOBATH
HeOJIaroNnpHsATHBIE SKOJIOTHYECKHE TIOCIIEICTBUS MPENPHHUMAEMbIX TEUCTBUI U IPEeJOTBpAIIATh UX;

HaJIMYUsl Pa3BUTOrO OSKOJOTMYECKOTO MBIIUIEHHS, 3KOJIOTHYECKOH KYIBTYpPhI, ONbBITa JEATEIBHOCTH SKOJIOTHYECKON
HAIPaBJICHHOCTH, YMEHUs pyKOBOJICTBOBAThCSI UMM B ITO3HABATEIHHONW, KOMMYHHKATHBHONW U COIMAJIBHON MPAKTHKE, CIIOCOOHOCTH 1
YMEHHSI aKTHBHO IIPOTHUBOCTOSITH HIEOJIOTHH XeMOo(poOuy;

7) 1eHHOCTH HAYYHOr0 MO3HAHHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M OOIIECTBEHHOMH
MPaKTHKH;

MOHUMaHHS CIEU(PUKN XUMHU KaKk HAayKd, OCO3HAaHUs e€ poiu B (JOPMUPOBAHUM PALMOHAIBHOIO HAYYHOTO MBIIIICHHS,
CO3JJaHWH IIEJIOCTHOTO TPENCTABJICHHS 00 OKpYXarolleM MHUpe Kak O €JUHCTBE NPUPOIbI U 4YEIOBEKa, B MO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEH M PElIeHHU NPOOJIeM COXPaHEHHUs IIPUPOAHOTO PAaBHOBECHS;

yOSKAEHHOCTH B 0COOOH 3HAYMMOCTH XMMHHM JUIS COBPEMEHHOW IHMBWIM3ALMK: B €€ T'YMaHHCTHYECKOW HAIpaBICHHOCTH M
BaXHOW pPOJNM B CO3JaHMM HOBOW 0a3bl MaTepUalibHOW KYJIbTYPBI, DPEIICHHH TJI00ANbHBIX IMPOOJIEM YCTOHYUBOTO pa3BUTHS
YeJOBEYECTBA — CBHIPHEBOM, JHEPreTHUYECKOM, MHUIIEBOW M JKOJOrMYecKol Oe30MacHOCTH, B Pa3BUTHH MEIMIMHBI, OOECIeUeHHU
YCIIOBHMH YCIEUIHOTO TPY/Aa ¥ SKOJIOTMIECKH KOM(OPTHOH )KU3HU KaXKI0T0 WieHa 00IecTBa;

CCTCCTBCHHO-Hay‘IHOﬁ TPaMOTHOCTHU: INOHUMAaHHA CYIIHOCTH MCTOAOB IIO3HAHUSA, HUCHOJIB3YEMbBIX B €CTCCTBCHHBIX HayKaxX,
CHOCOOHOCTH MCIIONIB30BATh MOJTy4aeMble 3HAHUS JIJIsl aHAJIM3a U OOBSICHEHUS SIBIICHUH OKPY)KAIOIIEro MUpPa U IMPOUCXOJISIINX B HEM
HSMCHCHHﬁ, YMEHUs A€IaTh 06OCHOBaHHbIC 3aKJIFOYCHHUA Ha OCHOBE€ HAaY4YHBIX d)aKTOB 1 UMCIOMINXCA MTaHHBIX C LCJIBIO MOJYUCHUSA
JOCTOBCPHBIX BEIBOJOB;

CHOCO6HOCTI/I CaMOCTOATEIIBbHO UCIIOJIB30BATh XUMUYCCKUEC 3HAHWA MJIA pCIICHUA HpOGHCM B p€aJIbHBIX )XU3HEHHBIX CUTYyallUAX;

UHTepeca K MO3HAHUIO U HCCIIeI0BATENbCKOM e TebHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHMIO M CaM000pa30BaHHIO, K aKTHBHOMY IOJIy4EHHIO HOBBIX 3HAHUIT 110
XMMHUH B COOTBETCTBUU C )KU3HEHHBIMH OTPEOHOCTSIMHU;

HHTEpeca K 0COOCHHOCTSIM TPY/a B pa3sInuHbIX cepax mpodeccnoHalbHO NesTeNbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MeranpeaqMeTHbIe pe3ybTaThbl OCBOSHHs y4eOHOr o peiMeTa « XMMUs» Ha YPOBHE CPEIHEr0 00LIero 00pa30BaHusl BKIIIOYAIOT:

3Ha4YUMble JIs1 (DOPMHUPOBAHUS MHPOBO33PEHUSI OOYYAIOIIMXCS MEXKIUCIMIUIMHAPHBIC (MEXIPEJMETHbIE) OOLICHAY4HbIC
TIOHSTHUS, OTPAXKAIOUIME IEJTOCTHOCTh HAYYHOM KapTHHBI MUpPa M CHEUU(HUKY METOJNOB MO3HAHHS, HUCIOIb3YEMbIX B €CTECTBEHHBIX
HayKkax (Marepusl, BEIIECTBO, SHEPTHsl, SIBICHUE, MPOIIECC, CUCTeMa, HAYYHbIH (PaKT, MPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIIeOBaHNE, HAOIIOJICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIPYTHe);

YHUBEpCalbHbIe YueOHbIC IeHCTBYS (I03HABATENbHbIE, KOMMYHUKATUBHbIE, PETYIISATHBHBIC), 00ecTIeurBatole GopMHUpOBaHHIE
(YHKIIMOHABHON TPaMOTHOCTH U COLIMAILHON KOMIIETEHIIMH 00 YYarOIIuXCsL;

CHOCOOHOCTh 00YYAIOIINXCS HCIIONB30BaTh OCBOSHHBIE MEXKTUCIUIUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHHS M YHUBEPCATIbHBIE
yueOHbIe IEHCTBHS B II03HABATEIBHON M COLMAIBHON PAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPaXalOT OBJIAJCHHE YHUBEPCAILHBIMHA YUeOHBIMH MO3HABATENLHBIMHA, KOMMYHHKATUBHBIMH
U PETYISATHBHBIMHU JISHCTBUAMHU.

OBJjiajieHNe YHUBEPCATbHBIMH Y4eOHBIMHU N03HABATEIbHBIMH JIEHCTBUSAMU:

1) 6a30BbIe JJoruyeckue AeiicTBUs:

CaMOCTOSATENFHO (DOPMYITUPOBAThH U aKTYaJIH3UPOBATh IPOOIEMY, BCECTOPOHHE €€ paCCMaTPUBATH;

OIIPE/ICIIATh LENHU JeATeIbHOCTH, 3a/1aBasi HApaMeTPhl U KPUTEPHH MX JOCTIIKEHHUS, COOTHOCHTh PE3YNIbTATHI ISSITENLHOCTU C
MOCTABJICHHBIMH I[EJISIMU;

UCIIONIb30BaTh MPH OCBOCHUM 3HAHMN NPUEMBI JIOTMYECKOTO MBIIIICHUS — BBIICISITh XapaKTEPHBbIC MPU3HAKKA MOHITHN U
YCTaHABIMBAThH UX B3aUMOCBSI3b, UCIIOJIb30BATH COOTBETCTBYIOIIME MOHSATHS /ISl OOBSICHEHHUS OT/ENbHBIX (haKTOB U SIBICHUIL,

BBIOMpATh OCHOBAHUS M KPUTEPHH VTSl KITACCU(UKAIINY BEIIECTB U XMMUYECKHUX PEAKI[HIA;

YCTaHABIMBATH IPUYUHHO-CIICJICTBEHHBIC CBA3M MEX]y H3y4aeMbIMH SBICHHUSIMHU,

CTPOUTD JIOTHUECKUE pacCyX/IeHUs (MHIyKTUBHbIC, ISTYKTUBHbIC, 110 AHAJIOTHUH), BBISBIISATH 3aKOHOMEPHOCTU M MPOTHBOPEUHUS
B PaCCMaTPUBAEMbIX SIBICHUSX, (POPMYIIUPOBATH BHIBOIBI U 3aKITIOUCHHS;

MIPUMEHSTD B TIPOLIECCE MO3HAHMS, UCTIOIb3yEMbIC B XUMHUU CHMBOIMYECKHE (3HAKOBBIC) MOJICIH, TPE0OPA30BhIBATH MOJICIILHBIC
NPEeCTaBICHUS — XUMUYECKUI 3HAaK (CUMBOJ) 3JeMEHTa, XUMuUdeckas (opMyna, ypaBHCHHE XHMHUYESCKON PEaKIMH — MPU PELICHAH
Y4eOHBIX MMO3HABATEIBHBIX M MPAKTUYECKHUX 3a/1ay, IPUMEHATh Ha3BaHHBIC MOJACIBHBIC IPECTABICHHS JUTS BBISBICHUS XapaKTEePHbBIX
MPU3HAKOB H3y4aeMbIX BEIECTB U XUMHYECKHX PEaKLH.

2) 6a30Bble HCCJIEI0BATENbCKHE AelCTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO IIO3HAHKS BEIIECTB M XMMUUECKUX PEAKIHH;



(hOpMyIHpOBATH LENH U 33/1a91 UCCIIC0BAHMS, HCIIOIb30BATh IIOCTABJICHHBIE U CAMOCTOSTENEHO CHOPMYITMpOBaHHBIE BOIIPOCHI
B KQU€CTBE HHCTPYMEHTA ITO3HAHMS M OCHOBHI JUIsl (JOPMHUPOBAHHS TUIIOTE3HI 110 MIPOBEPKE IPABHIILHOCTH BBICKa3bIBAEMBIX CYXKIICHUH;

BJIaJIETh HAaBBIKAMH CaMOCTOSITEJIFHOTO IUIAHUPOBAHWS W TIPOBENEHHS YYCHHYECKHX 3KCIEPHMEHTOB, COBEpPIIEHCTBOBATH
yMeHHs HaOJIoJaTh 3a XOZOM IPOLEecca, CAMOCTOATENFHO IIPOrHO3UPOBATh €ro pe3yiabTaT, (JOpMyIHpoBaTh 00OOIIEHNS W BBIBOJBI
OTHOCHTEJIFHO JIOCTOBEPHOCTH PE3YIbTATOB HCCIIEIOBAHHS, COCTABIATH 00OCHOBAHHBIN OTYET O NMpOJIeTIaHHON padoTe;

MIPUOOPETaTh ONBIT YYCHUYECKON MCCIIEOBATENHCKOM M MPOESKTHON JeSITENFHOCTH, MPOSBIIATH CIIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITENILHOMY ITOUCKY METOJIOB PEIICHHUS] MPAKTHUECKUX 3a]ad, IPUMEHEHHUIO Pa3JInYHBIX METOIOB TIO3HAHHSL.

3) pabora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HHGOpPManuu (Hay4HO-TIONMYJSIpHAs JINTEpAaTypa XUMHYECKOTO COJEpIKaHus,
CrpaBOYHBIE TTOCOOMS, pecypchl VIHTepHETa), aHAIM3UPOBaTh HH(OPMALIMIO Pa3IMYHBIX BUAOB M (OPM IIPEACTABICHUS, KPUTHIECKU
OLIEHUBATh €€ JJOCTOBEPHOCTH M HEIIPOTHBOPEYHBOCTH;

(opMynHpoBaTh 3ampOCHl W TPUMEHATh Pa3IMYHbIE METONBI TPH TOWCKE M oTOOpe WH(OpPMALUH, HEOOXOAUMOW JUIs
BBINOJHEHHS YYEOHBIX 3a/1a4 ONPE/IeNIEHHOTO THIIA;

MIPUOOPETATH OITBIT HCIOIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTUMAaJbHYIO (OpMY IpejacTaBiieHUs] WHpOpMaly (CXeMbl, TpauKy, JHarpaMMbl, TaOIUIIbI,
PHUCYHKH H JAPYTHUE);

WCIIONIb30BaTh HAYYHBIM S3BIK B KAUECTBE CPEICTBA MPH paboTe ¢ XMMHUUYECKOW MH(OpPMAIMel: IPUMEHATh MEXITPEAMETHbIE
(pusnyeckre u MaTeMaTU4ECKHE) 3HAKKA M CUMBOITBI, (popMyIibl, aOOpeBHaTypbl, HOMEHKIIATYPY;

HCIIOIb30BaTh U MPE0OPa30BHIBATH 3HAKOBO-CUMBOJIIMYECKHE CPEACTBA HATIISHOCTH.

OBgjajeHne yHMBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUAMMU:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBI B XOJI€ IMaJiora W/WiM TUCKYCCHH, BBICKa3bIBaTh UAEH, (GopMyInpoBaTh
CBOM TPE/JIOKEHUsI OTHOCUTENBLHO BBITIOJIHEHHUSI TIPEIOKEHHOH 3a/1a4u;

BBICTYIIATh C MpE3eHTalMell pe3ylbTaToOB MMO3HABATENBHOMN JIESTENFHOCTH, TTOMyYeHHBIX CAMOCTOSTEIBHO MIM COBMECTHO CO
CBEpCTHUKAMH TPU BBITIOJTHEHUH XHMHYECKOrO SKCHEPHMEHTa, MPAKTHYECKOHW pabOThl MO HWCCIEAOBAHUIO CBOMCTB H3y4aeMbIX
BEILIECTB, peajn3aluy y4eOHOro TpoekTa M (HOPMYJIHPOBaTh BBIBOABI IO pe3ylbTaTaM HPOBENEHHBIX HCCIEIOBAHUNA IMyTEM
COTJIaCOBaHUsI MO3UIMH B X0Jie 00CYKACHUSI U 0OMEHa MHEHHSMHU.

OBJj1ajieHNe YHUBEPCATbHBIMH PErYJIATHBHBIMH I€HCTBUMU:

CaMOCTOATENBHO IUIAHUPOBATh U OCYIISCTBISATH CBOIO IIO3HABATENBHYIO NEATENBHOCTh, ONpenensis e€ Lend M 3aladd,
KOHTPOJIMPOBAaTh M II0 Mepe HEOOXOOUMOCTH KOPPEKTHPOBATh Npe[slaraeMblii aJrOpUTM IEHCTBHH NPU BBINONHEHHH Y4eOHBIX M
HCCIIeI0BATENbCKUX 3a/1a4, BEIOUpaTh Hanbomnee 3G PeKTUBHBIN crI0co0 UX PelIeHHs ¢ y4ETOM MONYyYEeHHU HOBBIX 3HAHUH O BEIECTBAX
U XUMHYECKHX PEaKIUsIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JIeATEIbHOCTH HAa OCHOBE CaMOaHAaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

IIpeamerHsbIe pe3ynbTaThl 0OCBOECHHS Kypca «OpraHndeckas XUMUsD» OTPasKaroT:

c(OpMHUPOBAHHOCTh TPENCTABICHUH O XUMHYECKOW COCTABJISIIOIICH eCTeCTBEHHO-HAYYHOH KapTUHBI MHpa, POIM XUMHUH B
MIO3HAHWU SIBJICHUI IPUPOLBI, B (OPMUPOBAHNH MBILIIICHHS U KYJAbTYPHI IMYHOCTH, €€ ()YHKIHOHAIBHOH IPaMOTHOCTH, HEOOXOIUMON
JUIS PEIICHUs] IPAKTUUECKUX 3a]1ad ¥ IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO M IIPUPOIHOM cperie;

BJIaJICHUE CUCTEMON XMMHYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOINOATaloIlie MOHATHS (XUMHUYECKUI 3JIEMEHT, aToM,
JNIEKTPOHHAsE 00O0JIOYKA aToMa, MOJIEKYNa, BAJICHTHOCTb, 3JIEKTPOOTPHLATENBFHOCTh, XMMHYECKas CBs3b, CTPYKTypHas Qopmyna
(pa3BEpHyTas u COKpali€HHas ), MOJb, MOJISIPHASI Macca, MOJISIPHBIH 00BbEM, YIIepOAHbIN CKeNeT, (pyHKIMOHATbHAS TPYIINa, pajrKal,
N30Mepusl, M30MEPHI, TOMOJOTHUECKHH psifl, TOMOJIOTH, YIJICBOAOPOIbBI, KHCIOPOJ M a30TCOJAEp)KAIME COCTUHEHHs, MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKY/ISIPHBIE COSIMHEHMS); TEOPHU U 3aKOHBI (TEOpHsl CTPOSHUSI OPTaHUIECKUX BELIECTB A.
M. BymiepoBa, 3aKOH COXpPaHEHHSI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMHU; MUPOBO33PEHUYECKIE 3HAHMS,
JIeKaIe B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHCTEMHOCTH XMMHUYECKHMX SBIECHHUH, ()aKTONOTMYECKHUE CBEIEHHS O CBOMCTBAX,
COCTaBE, IOTYYEHNH W O€30MaCHOM HCIHOJIb30BAHMM Ba)KHEHIINX OPTaHMYECKHX BEIIECTB B OBITY M IPAKTHUECKOH AEATEIHHOCTH
YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHH BBIBIATH XapaKTEpPHbIE NMPU3HAKH TOHSATHH, yCTaHABIMBATh WX B3aUMOCBSA3b, HCIIONB30BAThH
COOTBETCTBYIOIINE MOHATHS IIPH ONMCAHUH COCTaBa, CTPOSHUS U IIPEBPAIIEHUH OPraHNIECKUX COSANHEHU;

c(hOpMUPOBAHHOCTh YMEHHMH HCIIOIH30BaTh XMMHYECKYI0 CHMBOJNMKY JUISI COCTABIICHUS MOJEKYISPHBIX M CTPYKTYPHBIX
(pa3BépHYTOM, COKpaEHHOH) (POPMYIT OPraHMYECKIX BEMIECTB M YPAaBHEHUH XUMUUECKUX PEAKIHi, N3TOTaBINBATE MOIEIH MOJICKYIT
OpPTraHWYECKUX BEUIECTB JUIS WLTIOCTPANH X XUMHUYECKOr0 ¥ MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTH YMEHHH yCTaHABIMBATh IPHHAUICKHOCTD N3yIEHHBIX OPTaHMYECKHUX BEIIECTB 110 UX COCTaBY U CTPOECHHIO
K OIpEAEIEHHOMY KJIAcCy/TpyIIe COSANHEHNH (yrieBOAOPOIbI, KHCIOPO U a30TCOEpIKAINe COSMHEHNSI, BHICOKOMOJIEKYIISIPHBIC
COeIMHEHMs), AaBaTh MM Ha3BaHUS 1Mo cucreMarndeckoil HomeHnknatype (IUPAC), a Takke nmpuBOAWNTH TpHUBHAIbHBIE HA3BaHMS
OTZAEJIBbHBIX OPTaHNYECKHUX BEIIECTB (ITHUIIECH, IPONHJICH, alleTHIICH, STHICHTIIMKOIb, TIIHLIEPHH, (GeHoI, GOpMabIeTHI, alleTaIbIeT ]I,
MypaBbUHAsI KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsi KMCIIOTa, CTEAPHMHOBAs KHCIIOTA, TIIIOK03a, (PPYKTO3a, Kpaxmali, IENIroN03a,
TITAIIVH);

c(hOpMHUPOBAHHOCTH YMEHUS ONPEJIEIATh BUIBI XUMHUYECKON CBSI3M B OPraHUIECKHX COCIMHEHMSX (OAMHAPHBIE U KPaTHBIE);



c(OpMUPOBAHHOCTE YMEHHS INPHUMEHSTH IIOJIOKECHUSI TEOPUH CTPOSHHs OpraHuueckux BemectB A. M. ByriepoBa mis
00BSCHEHUSI 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHSI MacChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTAB, CTPOCHUE, (HU3MYECKHE W XHMHYECKHME CBOICTBA THITMYHBIX
NIPE/ICTaBUTENIe PA3MUYHBIX KJIACCOB OPraHMYECKWX BEIIECTB (METaH, 3TaH, JTWIICH, IPONMWICH, AaleTieH, OyramueH-1,3,
MeTmioyTaaueH-1,3, 6eH3051, METaHOI, STAHOJ, ITWICHIJIUKOIb, TIULEPHH, (PEHO, alleTalbIeruI, MypaBbHHasl U YKCYCHAas KHCIIOTHI,
TJII0KO03a, KpaxMaJl, [EJUTI0NI033, aMHHOYKCYCHAsl KHCJIOTA), WUIIOCTPUPOBATH T€HETHYECKYIO CBS3b MEXIy HUMH YPaBHEHUSIMU
COOTBETCTBYIOIMINX XUMHUECKHUX PEAKIHIA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTH YMEHUSI XapaKTEPU30BaATh UCTOYHHUKHU YTIIEBOIOPOAHOTO CHIPhs (HE(Th, IPUPOIHBII I'a3, yroib), CIOCOOBI
UX 1epepadOTKH U MPAKTUIECKOe MPUMEHEHHE IPOAYKTOB MepepaboTKH;

c(hOPMHUPOBAHHOCTH YMEHH ITPOBOANUTH BBIYMCIIECHUS M0 XUMHYECKIUM YpaBHEHUSIM (Macchl, 00bEMa, KOJINYECTBA HCXOIHOTO
BEIIIECTBA WJIM IPOAYKTa PEaKIIH 110 H3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJHOTO M3 MICXOIHBIX BEIIECTB WIX MIPOYKTOB PEAKIIUH);

c(hOpMHUPOBAHHOCTH YMEHHH BIIaJIETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METO/IaX HAYYHOI'O IIO3HAHUSI, UCIIONB3YEMBIX B XUMUH
TIPY M3y4YEHHUH BEIIECTB M XUMUYECKUX SIBJICHNH (HaOII0/IeHNe, I3MEpEeHNe, IKCIIEPUMEHT, MOEINPOBAHUE), UCTIONb30BaTh CUCTEMHBIE
XMMUYECKHE 3HAHUS [UISl TIPUHSTHS PEIICHNI B KOHKPETHBIX )KU3HEHHBIX CHTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

c(OpMUPOBAHHOCTH YMEHUH COONIONATh MpaBWiia TOJIb30BaHNUS XUMHUYECKOHW MOCYI0i M J1a00paTOpHBIM 000pyJIOBaHHEM, a
TaKKe NpaBuiIa o0pallleHus ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKIMSMH IO BHITIOIHEHHUIO JIAOOPATOPHBIX XUMHYECKUX OITBITOB;

c(OpMUPOBAHHOCTH YMEHUH IJIAHUPOBATH M BBIMOIHATH XUMUYECKHH IKCIIEPUMEHT (TIPEBpaleHHs] OPraHMYeCKUX BEIEeCTB
TIPY HaTrpeBaHWU, NOJY4EHUE ITUIICHA ¥ U3yYEHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPraHMYECKUX BELECTB, A€HATypalus OEIKOB
IIPY HarpeBaHWH, IBETHBIE PEaKIINK OEITKOB) B COOTBETCTBHH C IPaBHJIAMU TEXHUKH O€30IIaCHOCTH NMPHU OOpAILEHUH C BEIIECTBAMH H
71a00paTOpHBIM ~ 000pYIOBaHHEM, NPENCTABIATh pE3yIbTaThl XUMHYECKOrO OJKCIIEpUMEHTa B (OpMe 3alucH ypaBHEHHH
COOTBETCTBYIOIINX PeaKImid 1 GOPMYITUPOBATH BBIBOJIBI HA OCHOBE STHX Pe3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUI KPUTHUUECKH aHAJIM3MPOBATh XUMHUYECKYIO0 MH(OPMALUIO, MOIYy4aeMyo M3 pa3HbIX HCTOYHHKOB
(cpencrBa maccoBoit nHpopManuu, VIHTEpHET U Opyrux);

c(OPMUPOBAHHOCTh YMEHHWI COOJIOATh MpaBWia SKOJOTMYECKH IeNlecO00pa3HOro TOBENeHUsT B OBITY W TPYAOBOM
JIEITEIbHOCTH B LIENISIX COXPAHEHHs CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOJHOM Cpelbl, OCO3HABATh OIACHOCTh BO3JICHCTBHS HA
JKUBBIC OPraHU3MbI OHpeﬂeHéHHbIX OpPraHn4eCKUX BCHICCTB, MOHMMAas CMBICII IMOKa3aTEIId HHK, MOACHATHL Ha IpuUuMeEpax CHOCO6BI
YMEHBUICHHUSA U IPEAOTBPALICHUSA X BPEAHOT' O BOBHCﬁCTBHH Ha OpraHu3M 4Y€JIOBCKa,

I71s1 00ydJaromuxcsl ¢ OrPaHHMYECHHBIMH BO3MOXKHOCTSIMH 3II0POBBSI: YMEHHE NPUMEHATh 3HAHHWSA 00 OCHOBHBIX HOCTYIHBIX
METO/aX MO3HAHUsI BEIECTB U XMMUYECKUX SBICHHH;

JUISL CIIETIBIX U CIIA0OBHISALIMX O0YUYAIOIIUXCS: YMEHUE UCIIOIb30BaTh Pebe(hHO-TOUCUHYIO cucTeMy obo3HaueHuil JI. Bpaiis
JUIS 3aITUCH XUMHYECKHX (hOpMYIL.

11 KJIACC

[IpenmeTHbIe pe3ysIbTaThl OCBOCHHA Kypca «O0Imas 1 HeopraHU4ecKas XMMUsD OTPakaroT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOH COCTAaBIISIONICH €CTECTBEHHO-HAYYHOW KAPTHHBI MHUpA, POJIM XUMHHU B
MIO3HAHWU SIBJICHUI IPUPOLBI, B (OPMUPOBAHNH MBILIIICHHS U KYJABTYPBI IMYHOCTH, €€ ()YHKIHOHAIBHOH IPaMOTHOCTH, HEOOXOIUMON
JUIS PEIICHUs] IPAKTUUECKUX 3a]1ad ¥ IKOJIOTMYECKH 0OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3/I0POBBIO U IPUPOIHON CpELE;

BJIaJICHUE CUCTEMON XMMHUYECKHX 3HAHUM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE MOHATHA (XMMHUYECKUH 3JIEMEHT, aToM,
U30TOM, S-, P-, 0- 3IEKTPOHHBIC OPOUTAIN ATOMOB, HOH, MOJIEKYJIA, MOJIb, MOJIPHBIN 00BEM, BAJIGHTHOCTH, DJICKTPOOTPULIATEILHOCTS,
CTENCHb OKUCIICHUs, XUMHUYECKasl CBA3b (KOBaJICHTHAas, MOHHAs, METaJUIMYecKas, BOJOPOJHAs), KPHUCTAJUINYECKas PEIIETKA, THIIbI
XMMHUYECKUX PEaKIMH, PacTBOp, 3JIEKTPOIMUTHI, HEIIEKTPOIUTHI, 3JIEKTPOTUTHYECKAsT AUCCONMAINS, OKHCINTENb, BOCCTAHOBHUTEID,
CKOPOCTh XHMMHYECKOW PpEaKkInd, XHMHUYECKOE PaBHOBECHE); TEOPUHM M 3aKOHBI (TEOpUS 3JIEKTPOIMTHYECKON IHCCOIHALNH,
nepuoguueckuil 3axkoH . M. MenzaeneeBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXpPaHEHMs W NPEBPALICHUS SHEPTUU IpU
XMMHUYECKHX PEAKIHUSIX ), 3aKOHOMEPHOCTH, CHMBOIMIECKHUH SI3BIK XMMUH, MUPOBO33PEHUECKHE 3HAHMS, JIEXKAIINE B OCHOBE TOHUMAaHHS
MIPUYNHHOCTH U CHCTEMHOCTH XUMHYECKUX SIBICHUH, (PaKTOJOIMYECKHE CBEICHHUS O CBOMCTBAaX, COCTABE, MONYYCHUH U OE30IIacHOM
HCTIONb30BAaHUN BaKHEHIINX HEOPTaHUIECKUX BEIIECTB B OBITY U MPAKTUYECKOHN JIEATEIHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTE YMEHMH BBIBIATH XapaKTEpPHbIC MPU3HAKH TMOHSITHH, YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJIB30BATH
COOTBETCTBYIOIINE MOHATHS NIPH ONMCAHNH HEOPTaHMYECKHUX BEIIECTB U MX MPEBPAIICHNH;

c(OpMUPOBAHHOCTh YMEHMI HCHOJIB30BATh XMMHUYECKYIO CHMBOJHKY /ISl COCTaBJICHWS (OPMYNT BELIECTB W ypaBHEHUH
XMMHUYECKUX peakiui, cuctematndeckyto HomeHknaTypy (IUPAC) u TpuBHaiibHbIe Ha3BaHHs OTICIbHBIX HEOPraHUYECKHUX BEIIECTB
(yrapHslii ra3, yrIIeKHUCIbIi ra3, aMMHaK, TalIéHas H3BECTh, HETaléHas N3BECTh, IUTHEBAS COMa, IUPHUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHH ONpPEENATh BAJCHTHOCTh W CTETEHb OKHCICHHS XMMHUYECKHX 3JIEMEHTOB B COEAMHEHUSIX
Pa3IMYHOTO COCTaBa, BUI XHMHUYECKOW CBSI3M (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJIHAS) B COCIOWHEHUSX, THII
KPHUCTAJUTMYECKOHN PEIETKH KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJICKYIISIpHAs, HOHHAS, METAIIMIECKAst), XapakTep Cpelsl B BOAHBIX
pacTBOpax HEOPraHUUECKUX COCANHEHUI;

c(hOpMHUPOBAHHOCTH YMEHHI yCTaHABJIMBATh MPUHAICKHOCTh HEOPTaHMYECKHUX BEIIECTB IO MX COCTaBY K ONPEACIEHHOMY
KJIacCy/TpyIre CoeqUHEeHUH (IIPOCThIE BEIECTBA — METAJUIBI M HEMETAJIIbI, OKCHABI, OCHOBaHMS, KHCIIOTHI, aM(OTepHbIe THAPOKCH/IBL,
conn);

c(OpMHUPOBAHHOCTE YMEHHMH DPAcCKpbIBaTh CMBICH IepHonndeckoro 3akoHa J[. V. MenneneeBa M AEMOHCTPUPOBATH €TO
CHCTEeMAaTH3HPYIONIYI0, OOBSICHUTENBHYIO M MIPOrHOCTUYECKYIO (DYHKIINH;



c(OPMHUPOBAHHOCTh YMEHHH XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB XHMMHYECKHX JJIEMEHTOB |—4 mnepromaoB
[Meproauveckoii CHCTEMBl XUMHYECKHX JnmeMeHToB J[. . MeHerneeBa, UCMONb3ysl MOHATHS «S-, P-, d-3JEKTPOHHBIC OPOHTAII,
«IHEPTeTUYECKUE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHUYECKHX JIIEMEHTOB U X COECAMHEHUI MO TIepruoaam
u rpynnaMm [leproauueckoil cucreMsl xuMudeckux aneMeHToB J[. 1. Menaeneesa;

c(OpMHUPOBAHHOCTE YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOIIMEe XUMHYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB, INOATBEPXIATh CYIIECTBOBAHHE T'€HETHYECKOW CBSI3M MEXIY HEOPTraHWYECKHMMH BEUIECTBAMH C MOMOIIBIO
YpaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEaKINi;

c(OPMUPOBAHHOCTE YMEHHUS KJIACCU(PHUIMPOBATH XUMHYECKHE PEAKIMH 10 Pa3iIMYHbIM TNpH3HAaKaM (YHCIy M COCTaBY
pearupyromux BEUIECTB, TEIJIOBOMY 3(PQEKTy peakliH, M3MEHEHUIO CTEIICHEH OKHCIEHHs JJIEMEHTOB, OOpPaTHMOCTH pEaKIuH,
YUYaCTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTH YMEHHI COCTABIISITh YPaBHEHUS PEAKIMI pa3InYHBIX TUIIOB, TIOJIHBIE U COKPALIEHHBIE YPaBHEHUS PeaKIUi
HMOHHOTO OOMEHa, YYUTBIBAS YCIIOBUSI, IPH KOTOPBIX 3TH PEaKIMU UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHH HPOBOIUTH PEAKIMH, MOATBEPIKAAIOIINE KaYeCTBEHHBI COCTaB Pa3iIMYHBIX HEOPraHUYECKUX
BEIIIECTB, PACIIO3HABATH OIBITHBIM IyTEM HOHBI, TIPHCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTH YMEHHH PACKPBIBATH CYITHOCTh OKHCIUTENHLHO-BOCCTAHOBHTENBHBIX PEAKIMA TOCPEICTBOM COCTABICHHS
3JIEKTPOHHOr0 OanaHca 3TUX PEaKIHii;

c(hOPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH PEakIMu OT Pa3iIn4HBIX (aKTOPOB; Xapakrep
CMelIeHUs] XUMHUYECKOr0 PaBHOBECHS B 3aBUCUMOCTH OT BHELIHero BozjeicTeus (npunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh XMMHWUYECKHUE MPOLECCHI, JIe)KAIIHEe B OCHOBE MPOMBIIIIEHHOTO ITOJNYyYEeHUS
CepHOM KHCIIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTh MNPENCTABICHHH 00 OOIIMX HAYYHBIX MPHHIMIIAX W IKOJIOTHYECKUX
po0JieMax XMMUYECKOro MPOU3BO/ICTBA;

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ MPOBOAUTH BBIYMUCIICHHA C UCIIOJB30BAHHUEM IMOHATUA «MaccoBas J0JIs BCIIECTBA B pacTBOPE»,
00BEMHBIX OTHOLICHHUI T'a30B MPH XUMHYECKUX PEaKIINIX, MACChI BEIECTBA WM 00BEMA ra3oB 110 N3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00bEMY OJJHOTO U3 YYAaCTBYIOIINX B PEAKIUH BEIIECTB, TEIIOBOro 3(deKxTa peakuy Ha OCHOBE 3aKOHOB COXPaHEHHUS MaCChI
BEILIECTB, [TPEBPAIICHHS 1 COXPAHEHHs SHEPTUH;

c(OpMHUPOBAHHOCTHh YMEHUH COONIONATh MpaBWIIa TOJIB30BaHHUSI XUMHUYECKOW MOCYI0i M J1a00paTOpHBIM 000pYyJI0BaHHEM, a
TAKXXC IpaBujia O6paLl_ICHI/I$I C B€IIECTBAMH B COOTBETCTBHH C MHCTPYKUUSIMHU I10 BBIITOJIHEHUIO na6opaToprIx XUMHWYCCKUX OIIBITOB,

c(OpMHUPOBAHHOCTh YMEHHUH IUTAHUPOBATh M BBHIIOJHATH XMMHYECKHH SKCIIEPUMEHT (pasjoXKeHHe MEepOKCHIa BOAOPOAa B
MIPUCYTCTBUHM KaTaln3aTopa, ONpeieNICHHE CPEbl PACTBOPOB BELIECTB C MOMOILBI0 YHUBEPCATIHHOI'O MHANKATOPA, BIUSHUE PA3ITHUHbBIX
(haKTOpOB Ha CKOPOCTh XMMUUYECKON PEaKIUy, Peakui HOHHOTO OOMEHa, Ka4YeCTBEHHbIE PEakluy Ha cyibdaT-, KapOoHAT- U XJIOpHUI-
aHHMOHBI, Ha KAaTHOH aMMOHUsS], pELIEHHE 3KCIEPHUMEHTAJbHBIX 3ajau Mo TemMaM «Mertamas» 1 «Hemerauiel») B COOTBETCTBUH C
NpaBWIaMH TEXHUKH OE€30MaCHOCTH IPH OOpALCHHM C BEIIECTBAMHU M Ja0OpaTOPHBIM OOOPYLOBAaHUEM, NMPEACTABIATH PE3YIbTAaThl
XUMHYECKOT0 3KCIEPUMEHTa B (popMe 3amicH ypaBHEHHH COOTBETCTBYIOIIMX PEakMi U (OpMyYIHpOBaTh BHIBOABI HA OCHOBE STHX
pE3yNbTaTOB;

c(OpMHUPOBAHHOCTb YMEHHH KPUTHYECKH aHAIW3UPOBATh XMMHYECKYI0 HH()OPMAIIHIO, MONy4aeMyI0 U3 Pa3HBIX HCTOYHHKOB
(cpencTBa MaccoBOM KOMMYHHKaNuu, IHTEpHET U ApYIruX);

c(OpMHUPOBAaHHOCTh YMEHHH COONIONAaTh MpaBHiIa SKOJIOTHYECKH IIeIeCOOOpa3sHOro MOBEASHHS B OBITY M TPYAOBOH
JIEATEIbHOCTU B LIENISIX COXPAHEHHs CBOETO 3JI0POBbS M OKpPYKArolleW MPUPOJHOI Cpenbl, OCO3HABaTh ONACHOCTh BO3JCHCTBHS Ha
JKHBBIE OPTaHU3MBI ONPEAENEHHBIX BELIECTB, IIOHUMas cMbIch mokaszatensd [1/JIK, moscHATs Ha mpuMepax CIOCOOBI yMEHBIICHUS H
MIPEOTBPALICHHS UX BPEAHOTO BO3AECHCTBHUS HAa OPTaHU3M UYEJIOBEKa;

It 00ydJaronyxcsi ¢ OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3II0POBBS: YMEHHE NMPUMEHATh 3HAaHHUSA 00 OCHOBHBIX HOCTYIHBIX
METOax MO3HAHUS BEIIECTB M XMMUYECKHX SBICHHH;

JUTS CTIETIBIX U CIa00BHIAIINX O0YYAIOUIMXCS: YMEHHE HCIOIB30BATh PENbe(pHO-TOUCUHYIO crucTeMy obo3HaueHuit JI. bpaiins
IUTSL 3aITUCH XUMHYIECKHX (hOPMYIL.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosuuecTBo yacoB
Ne n/m HaunmeHoBaHMe pa3/ieJioB U TeM NPOrpaMMBbl KoHnTpoabHbie IpakTHyeckue
Beero padoThI padoThI

11 IIpenmer oprannueckoil xumuu. Teopus cTpoeHUs 3

' oprannyeckux coeauHenuid A. M. Bytieposa

Hroro no pazgeny
2.1 IIpenenpHbIe YrIeBOAOPOABI — AIKAHBI
59 HenpenensHble yrineBoaOpOabL: aaKeHBI, 6 1

QJIKaJIMEHbI, ATKUHBI

2.3 ApoMaTHYECKHE YrIEBOJOPOIBI 2




HpHpOJ_'[HBIe HUCTOYHHUKHA YIJICBOAOPOAOB U UX

2.4 3 1
nepepaboTKa
Wroro no pazneny 13
3.1 Crptel. @eHon 3
3. Anpnerunbel. KapooHoBBIe KUCITOTEL. CIIOKHBIE 7 1
3¢hupsI
3.3 YraeBons 3 1
Hroro no pazueny 13
4.1 ‘ AMMHBI. AMUHOKHUCIIOTHL. benku ‘
Hroro no pazgeny
5.1 ‘ ITnactmaccel. Kayayku. BonokHa ‘
Hroro no pazgeny
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 ‘ 2
11 KUIIACC
KosanvecTBo yacos
Ne n/m HaumeHoBaHMe pa3iesioB U TeM NMPOrpaMMBbl Beero KouTtpoJabHbIe IMpakTHueckue
padoThI padoThI
Crtpoenue atoMoB. [lepuonndeckuit 3aKoH 1
11 [leproanueckas cucTeMa XUMHUYECKUX 3
anemenToB [[. 1. Menaeneena
1.2 Crpoenue BeuiectBa. MHOrooOpasue BemecTB
1.3 XUMHUYECKUE PeaKIuu 6 1 1
Uroro no pazneny 13
21 Meraibt 1
2.2 Hemerasuib 1 1
93 CBs3b HEOPTaHUYECKUX U OPTaHUIECKUX 5
BEIIIECTB
HUroro no pazpery 17
3.1 XuUMHS 1 KHU3Hb 4
HUroro no pazpery 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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