MUHHCTEPCTBO INPOCBEIEHUSI POCCUUCKOMN ®EJIEPAIIHU
Munncrepctso 06pazoBaHus B MOJIOAeKHOM nonuTHKH CBEPUIOBCKO#H 06/1acTH
Vnpagnerne o6pazoBanus aaMHHACTpauHH HikHECEpruHCKOro M)’HHH‘HHMBHOI‘O paHoHa

MAOY CII Nel r. Muxaiinoscka

PACCMOTPEHO COTJIACOBAHO EP}KHE}W\K

MO yuuTeneit eCTeCTBCHHO-  3aMECTHTENb AHPEKTOpa 2 / 2N
HAYYHOTO IHMKJIA $ B
Bapa6anosa M.U.L - &) ' Humanos C. B
I'ymennnkora 10.B. Tlp.WelSdox | o)
«27» asrycra 2026T. «31» aBrycra 2026T. “or 401 % CenTAOpA 2026 .

PABOYAS ITPOT'PAMMA
yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

11t o0ydarormxes 10 — 11 kimaccoB

Muxaiinosck, 2026



MNOACHUTEJIBHAS 3AIINCKA

[TporpammMa 1o XMMHH Ha YPOBHE CPEHETO 00IIeT0 00pa3oBaHus pa3paboTaHa HA OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparumy,
TpeOOBaHUI K pe3ysibraTaM OCBOCHHUs (penepalibHOi 00pa30BaTEeIbHONM MPOTPAMMBI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCyIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeaMera
«Xumusi» B 00pa3oBareiabHbIX opranu3anusax Poccuiickoii @enepannu, pealu3yromnx OCHOBHbIE
o0Opa3oBaTesibHble IPOrpaMMBbl, 1 OCHOBHBIX MONOXKEeHUH «CTpaTeruu pa3BUTHs BOCHHUTAHUS B
Poccutickoit ®enepannu Ha niepuon 10 2025 rogay» (Pacniopsukenue [IpaBurensctBa PD ot 29.05.
2015 Ne 996 - p.).

OCHOBY IIOJIX0/I0B K pa3paboTKe MPpOrpaMMBbI [0 XUMHUH, K ONPEACTICHUIO 00IIEH CTpaTerun
00y4YeHUs, BOCIUTAHWS U PA3BUTHSI OOYUAFOIIMXCS CPEICTBAMHU YYEOHOTO TpeaMeTa « XHUMHUSDY
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIM KoHIeNTyanbHble nonoxenus ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH L€, COAepKAHUsI, Pe3yIbTaTOB 00yUYEHHS U TpeOOBaHUI K YPOBHIO
MOJITOTOBKU BBHIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJy4yaeMOE€ BBIIYCKHHUKaMu  0O0Lieo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TPUPOJILI, (HOPMHUPOBAHKS MHPOBO33PEHUS M OOIICH KyJIbTYPHI YCIIOBEKA, a
TaKk)Ke JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOAHON cpele.
Peanuzyercs xummudeckoe oOpa3oBaHHe OOyyarolIMXCs Ha YpPOBHE CpPEIHEro OOIIero
o0pa3oBaHMs CpeACTBAMU yUEOHOIo mpeameTa «XUMUs», COAepKaHUe U MOCTPOEHUE KOTOPOTo
OTIpe/IeNIeHbl B MPOrpaMMe IO XUMHH C yYETOM CHenu(UKH HAyKH XUMUHU, €€ 3HAYCHHS B
MO3HAHUK TIPUPOJIBI U B MAaTEPUAIBHON JKU3HU OOILECTBA, a TakKe ¢ YYETOM OOIHUX Lieied u
MPUHIIMIIOB, XapaKTEePHU3YIOIIMX COBPEMEHHOE COCTOSHME CHUCTEMBI CpEJHEero OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XWMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIh B COBPEMEHHOMN
[UBUJIM3AIMHN, B CO3JaHUM HOBOW 0a3bl MaTepHalibHON KynbTyphl. OHa BHOCHUT CBOM BKJIQJ B
dbopMUpOBaHUE PAMOHATFHOTO HAYYHOTO MBIIICHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpY’KaroIIeM MHpE KaK O ¢IMHCTBE IPUPOJIBI U YeJIOBEKa, KOTOPOe POPMUPYETCS B XMMHH Ha
OCHOBE IOHHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXAlOIIEro MHpa, OCO3HAHUS B3aMMOCBSI3U
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUS.

TecHO B3aUMOJICHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAYKaMH, XUMUSI CTalla HEOTheMJIeMO
YacThI0 MUPOBOHM KYJIBTYPBI, HCOOXOAMMBIM YCIIOBHEM YCIICITHOTO TPYyJa M JKA3HH Ka)JI0TO
yeHa oOmiectBa. CoBpeMeHHass XHMMHUS KaK Hayka CO3HMJaTelbHas, KaKk Hayka BBICOKHX
TEXHOJOTHIl HalpaBleHa Ha pelIeHHe T[IO0ATbHBIX MPOoOJeM YCTOWYMBOTO pa3BUTHS
YeII0BEYeCTBA — CHIPbEBOM, YJHEPTETUUYECKOM, TUIIIEBOM, IKOJIOTUIECKOM O€30MaCHOCTH U OXPaHbl
3JI0pOBBA.

B coorBercTBMM ¢ OONMMHU IHEISIMH W TMPUHIUIIAMH CpeIHero oOmero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIil YPOBEHb U3YUEHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY OOYYalOUIUXCS, HEOOXOIUMYIO UM JUIS
BBIPAa0OTKM MHUPOBO33PEHUYECKMX OPHUEHTHPOB, YCIEUIHOIO BKJIOYEHHUS B JKU3Hb COILIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocTaBnsirolmuMH  TpeaMeTa «XUMUsD) SBISIOTCS 0a3oBbie Kypchl — «OpraHnuueckas
xumus» 1 «O0IIas 1 HeopraHudeckasi XUMHUsD, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMAa 3HAHUH M0 HEOPraHUYECKOW XUMHUH (C BKJIIOUCHHEM
3HAaHUH U3 001IeH XUMHUH) U OpraHnYecKoi XumMun. PopMHUpPOBaHNE JTAHHOM CHCTEMBI 3HAHUH MTPU
U3yYEHUH IpeMeTa 00eCreunBacT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3Hsi BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckast Xumus» u «OOmiast 1 HeopraHuuecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YYECHUIO
y4eOHOTro MaTepuasia M OOYyCJOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKMX U BJIEKTPOHHBIX NPEJCTABICHUN O CTPOCHUM BEIIECTB.
CeneHusi 00 M3yyaeMblX B Kypce BEILECTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COelIMHEHMHA. B Kypce opraHMueckoil XMMHUU IMOJIyYarOT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIero oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTABICHUS O XUMUYECKOH CBS3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yriOM 3peHHs B mpenMeTre «XuMus» 0a30BOro YpOBHS paccMaTpUBaeTCs
U3yYEHHBII Ha YypOBHE OCHOBHOIO O00IIEro o0pa3oBaHUs TEOPETHUECKUH MaTepuanl u
(dakTosIOrMYecKre CBEACHHS O BEUIECTBaX U XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHu4yecKasi XUMHUsD» O0yUJaIOMIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE MEPUOAMUYECKOr0 3aKOHA C OOLIETEOPETHYECKHMX U METOJOJIOTHYECKUX IO3UIUH,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YyHKIMM 3TOro 3akoHa — OT oOoOaromiei 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
IIPUMEHEHHNN, a TAK)KE O XUMHUUYECKUX PEAKIMSIX, UX CYLIIHOCTU U 3aKOHOMEPHOCTAX ITPOTEKAHUS
jpononHsercas B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOINUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHMMAaHMIO
B3aMMOCBSA3M XMMHUHU C JPYIMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTENbHON U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHMS K IPOLECCY
TBOpYECTBA B 00JJACTH TEOPUHU M MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUYMMBIX MpoOJeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJHEHUs] 3HaHUM, peleHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIEJOBATENbCKUX 3a7ad. B 1enom conepkanue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPHEHTUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHMMaHUsl GUIOCOPCKUX HAEH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SBIEHUH IyTEM IKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMH (PAaKTaMU M TEOPETHUECKUMH MPEANOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTUYECKUX MpoOIiieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTepUaOB.

B mutane pemenus 3a1a4 BOCIIMTaHNS, Pa3BUTHSI M COLUAIN3ALUHT 00yUYaIOIIUXCsl TPUHATHIC
IPOrpaMMOil MO XUMHHM NOJAXOABl K OIPENEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IpenMera
peaycMaTpuBalOT (OPMHUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX NEHCTBHI, uMMeromux 0a3zoBoe
3HA4YEeHUE Ui pa3IM4YHbIX BHUIOB JESATEIbHOCTH: PEIICHUs MpoOieM, MOUCKa, aHaau3a M
0o0paboTku wuH(pOpMAIUK, HEOOXOOUMBIX JJISI MPHOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B npakTuke npenogaBaHusi XMMHH Kak Ha YPOBHE OCHOBHOTO 00I1Iero 0Opa3oBaHus, Tak U
Ha YPOBHE CPETHETO 0011Iero 00pa3oBaHusl, IPH OMPEICIICHUN COJEPKATEIILHON XapaKTePUCTUKN
Huejael M3ydeHuss NpeJMeTa HampaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XHUMHUYECKOW HAyKHM KakK O0OJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUYECKON 1eATEeIbHOCTH YeJIOBEKa U KaK OJJHOI0 U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOAMYECKOW TOYKH 3pEHHUS TaKOW MOJXOJ K OMNPENEICHUIO eI U3ydeHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIAaBHBIMH IIEJIIMU HU3y4YeHHUS IpeaMmeTra «XUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASITOTCSL:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK BaKHEHIICH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUPA, B OCHOBE KOTOPOM JIeXKAT KJIIOUEBHIC MOHSTHS,
dbyHIaMeHTaIbHBIE 3aKOHBI U TEOPHUM XHUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE WU
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUN MHUPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN WX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakiuid, HeOOXOMUMBIX ISl TPUOOPETEHUSI YMEHUI OpUEHTHUPOBATHCS B
MHUpE BEIIECTB U XUMUUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B IPAKTUUECKON U
MMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHM U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HaONIOJCHHEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUuCTHUKa LEelel U 3aJad U3ydeHus MpeaMeTa B
mporpamMme 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMHU B
cucreMe cpeaHero oomiero oopasoanus. CeroHsi B MPEMNoaBaHNN XUMUHU B OOJBIIECH CTENEHU
OTIa€TCs MPEANOUTEHUE TPAKTHUECKONH KOMIIOHEHTE COIep KaHus 0O0yUeHUs, OpUEHTHPOBAHHOMN
Ha TOJATOTOBKY BBIMYCKHHKA 00IIe00pa3oBaTENbHON OpraHHU3alliH, BIAJCIONIET0 He HaOOpOM
3HaHUHM, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMH aKTUBHOTO
MOJIYYEHUS] 3HAHUKM ¥ IPUMEHEHUSI MX B PEATbHOM JKU3HU /ISl PEIICHHS TTPAKTUYECKUX 3a]1a4.

B cBi3M Cc 3TUM mnpu HU3yYeHHHM MpeaMera «XUMHUsS» JOMHHHUPYIOIIEEe 3HAuYeHHE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

azlanTanys 00yJarmuxcs K yCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUpPa, HOPMUPOBAHHIE
WHTEJUICKTyJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTRBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYalMSX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHue y O0OydYaroIIMXCSl KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE I PA3IMYHBIX BUIOB JESITEILHOCTH: PEIICHHS MPOOIeM,
MOWCKa, aHaIM3a U o00paboTku WHPOpPMAIUU, HEOOXOMUMBIX [UIsI MPHOOPETEHHUsS OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAET BaKHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE JUIsI OLEHKH C
MO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHYECKUX TIPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdy;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4JaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a y4eOHOM U Hay4YHO-TIOMYJISPHOU UH(DOPMALIUY XUMUYECKOTO
COZIepKaHUS;



(GopMHpOBaHUE U Pa3BUTHE Y 00YYAIOLIMXCS aCCOLIMATUBHOIO U JIOTMYECKOT'O MBILIUICHUS,
HAOJIOIATEIBHOCTH, COOPaHHOCTH, AaKKypPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJMMEI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHKE y 00yUaromuxcs yoeK IEHHOCTU B TyMaHUCTUYECKON HAaIIPaBICHHOCTH XUMUH,
e€ BaXHOW pOJIM B PEUICHUU TIJOOAIBHBIX NPOOJIEM pallMOHAIBHOIO HPUPOIONOIb30BaHMS,
NIOTIOJIHEHUSI SHEPreTUUYECKUX PECYpCOB M COXPAHEHMsI MPUPOAHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEeKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0POBbIO, @ TAKXKe MPHOOPETEHUS
OIbITA UCIIOJI30BAHMS IOJYYEHHBIX 3HAHUM Ul IPUHATHS IPAMOTHBIX PEIICHUN B CUTYyalMsIX,
CBS3aHHBIX C XMMHYECKUMU SIBJICHUSAMMU.

B yueGHOM miane cpemHero obOmero o0pa3oBaHus NpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIUT B COCTaB IpeaMeTHON 00aacTu «EcTecTBEeHHO-HAYYHbIE IPEMETBD.

OO1ee unciio 4acoB, OTBEAEHHBIX I U3YUYEHUS XMMHHU, HA 0a30BOM YpOBHE CPEIIHErO
obmero odbpazoBanus, coctaisieT 68 yacos: B 10 kinacce — 34 gaca (1 yac B Henento), B 11 kimacce
— 34 ygaca (1 gac B Hezemto).

COJAEPKAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opranuuyeckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYEHUE B MOJIYYEHUU
HOBBIX BEILIECTB U MaTepuaoB. Teopus cTpoeHus: OpraHudyeckux coeauHennii A. M. bytneposa,
e€ OCHOBHbIe TNOJOXKEeHUA. CTpyKTypHble (DOPMYIJIBI OpPraHWYECKUX BelecTB. [ omonorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[TpencraBnenue o kiaccupuKaluy OpraHnyeckux BeecTs. HomeHkarypa opraHm4eckux
COeMHEHUH (cucTeMaTu4ecKas) ¥ TpUBHAIbHbIE Ha3BaHUS BaKHEHIINX MTPeICTaBUTENEN KIIaCCOB
OpPraHMYECKUX BEILECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BELECTB U MX MPEBpAIllCHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYeCKUX BEUIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OpPraHMYeCKHUX BEIIEeCTB, HaOJIOJEHWE U ONHMCAaHUE JEMOHCTPALMOHHBIX ONBITOB IO
IPEBPAILCHUIO OPraHUYECKHUX BEILECTB IPH HarpeBaHUH (TJ1aBjieHUe, 0O0yTIIMBaHUE U TOPEHNUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKUH psii. MeTaH W 3TaH — MpocTeliine
IPEeCTaBUTEIN ATKAHOB: (pU3NYECKHe U XUMUUECKUE CBOUCTBA (peaKIK 3aMeILeHHsI K TOPEHUs),
HaX0XJIEHNE B IPUPOJIE, TOITYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH pAll. DTWIEH U MPONWIEH — MpoCTeHIne
NPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THIAPUPOBAHUS,
raJIOT€HUPOBAHMUS, THIPaTAlluH, OKUCIIEHUS U MOJIMMEPHU3aLlNN ), TOy4YEHUE U IPUMEHEHUE.

Anxanuensl: OyragueH-1,3 u MetmnOyraaueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [logyyeHrne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHMS, TOMOJOTHYECKHH psia. ALETUIeH —
NPOCTEUIINI MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUYECKHE CBOICTBA
(peakuuy ruApUpPOBaHUS, FAJIOT€HUPOBAaHMs, TUAPATALIMM, TOPEHMSI ), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHEC W XUMHUYECKHE CBOWCTBA (peaKIuu
raJIoOreHUPOBAHUS W HUTPOBAHUsA), MOJyd€HHE M INpUMEHeHue. lonyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue C60UCMea (peakyuu 2ai02eHUpoSanus U HUMpPOBAHUs), NOyUeHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXIYy YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIUYHBIM KJIaCCaM.



[TpupoaHble UCTOYHUKH yriaeBoAOpoAoB. [IpupoaHblil ra3 U MomyTHbIe HE(PTSIHBIE Ia3bl.
Heds u e€ npoucxoxaenue. CiocoObl mepepaboTKu HeTH: TEPETOHKA, KPEKUHT (TEPMHUYECKHIA,
KaTaluTHueckuil), mmponu3. [lpogykTel mepepaboTku HedTH, UX TOpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib 1 IPOJYKThI €ro NepepadboTKy.

OKCIEpUMEHTAJIBHBIE METOJbI M3YUYCHMs BELIECTB U UX NPEBPALLEHUI: O3HAKOMIICHHUE C
o0pa3iaMu MIacTMacc, KayudyKoB U pe3uHbl, Kojulekunu «HedTe» u «Yronp», MoaennpoBanue
MOJIEKYJI YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE MNPAKTUYECKOW palbOThI:
II0JIy4YEHHUE 3TUIICHA U U3YYCHUE €TI0 CBOMCTB.

PacuérHble 3anaun.

Boruncienuss mo ypaBHEHUIO XUMHUECKOW peakuumu (Macchl, 00bEMa, KOIMYeCTBa
MCXOJHOI0 BEIIECTBA WIIM IPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
U3 UCXOJIHBIX BELIECTB WM POJYKTOB PEAKIIUN).

Kucaopoacoaep:xamue opranndeckie CoeiHHEHUs!

[IpenenbHble OJAHOATOMHBIE CHUPTHI. METaHOJN U 3TaHOJ: CTPOEHHUE, (U3HUECKUE U
XMMHYECKHE CBOWCTBA (pEakUUu C aKTUBHBIMU MeETaJlJIJaMH, TajJore€HOBOJOpOJIaMH, TOPEHHUE),
IIpUMEHEeHHEe. BogopoIHble CBSI3M MEXAYy MOJIEKYJaMHU CIUPTOB. JlelficTBHE METaHOJIa U 3TaHOJIA
Ha OpPraHu3M YeJIOBEeKa.

MHOroaToMHBIE CHHUPTHL. OTHJICHIJIHMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIAMH, KAUECTBEHHAsl peaKus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesjoBeka. [IpuMeHeHuWe TauIepuHA U
STUJICHTJIUKOJISL.

@DeHOoJI: CTpOEeHUE MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCMYHOCTH (heHoa.
[Tpumenenue enona.

Anprerunpl M kemouwl. DoOpManbIeruj, aueTadbAerH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (peakUuy OKHUCICHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIE PpEaKIUH),
MOJTy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeNiebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHAs U YKCYCHasi KHCIIOTHI:
CTpoeHue, pU3NUECKUue U XMMUUYECKHe CBOICTBA (CBOMCTBA, OOIIME Ul KJlacca KMCIIOT, peaKIus
TepuUKanMu), TMoNyuyeHHe u mnpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIeE IENUCTBUE.

CrnoxHble 3pHUpHl KaK MPOU3BOAHbIE KaPOOHOBBIX KUCIOT. ['MAPOIM3 CIOXHBIX 3(UPOB.
Kupsl. I'naponus xxupos. IIpumenenne xupos. bruonoruueckas poiib KHUpPOB.

YrneBonbl: cocTas, KIaccuukaiuys yriieBooB (MOHO-, IU- U oJucaxapubl). [mroko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMSI MOJIEKYJIbl, (PM3MYECKHE M XUMHUYECKHE
cBoiicTBa (B3aumozeiictTeue ¢ ruapokcuom menu(ll), okncinenne aMMuadHbIM PAaCTBOPOM OKCHIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIIOKO3bl), HaXOXJICHHE B TNPHPOJE, MPUMEHEHHE,
6uonoruueckas posib. otocunTe3. PpyKTO3a Kak H30Mep IITFOKO3BI.

Kpaxman u nesmiono3a Kak npupojiHble noiaumepsl. CTpoeHne Kpaxmaia U LEIUTI0I03bL.
dusnuecKkue 1 XMMUYECKHe CBOMCTBA KpaxMaia (TUIpOJIn3, KadeCTBEHHAs PEaKIHsl C HOIO0M).

OKCHEpUMEHTAJIbHBIE METOABl H3Y4YEHMsI BEIIECTB U MX IPEBpAIICHUN: INPOBEACHUE,
HaOJIO/IEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakIMy OJHOATOMHBIX CHUPTOB (OKHCIeHHe dTaHona okcuaoMm menu(ll)), MHOroaroMHBIX
cnupToB (B3aumojeiicTBue rmnepuHa ¢ ruapokcugom menu(ll)), ampaerunoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuja cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicTeue kpaxmana
C M0JIOM), TIPOBE/ICHNE MTPAKTUYECKOU paObOTHI: CBOMCTBA PAaCTBOPA YKCYCHOM KHUCIIOTHI.



PacuérHble 3agayn.

Brruncinenuss mo ypaBHEHUIO XUMHUYECKOW peakuumu (Macchl, 00bEMa, KOIMYeCTBa
MCXOJIHOTO BEIIECTBA WM MPOTYKTa PEAKLIMH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO
U3 UCXOJIHBIX BELIECTB WIN IPOJYKTOB PEAKIIUN).

A3oTcozeprKanie OpraHu4ecKie COeIMHEHNUS.

AMUHOKHCIIOTHI Kak aM(oTepHbIE OpraHnYecKre cCoeAnHEeHUs. PU3NUECKUEe U XUMHUUECKUE
CBOICTBA aMUHOKHUCIOT (Ha IpuMepe MMIMHA). buonoruueckoe 3HaueHHE AMHUHOKUCIIOT.
IlenTuael.

benkn xak NpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TPETUYHAsi CTPYyKTypa OenkoB. XHMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypaIusd,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

OKclepUMEHTalIbHbIE METOJbl M3YYEHHUsl BELIECTB M MX IpeBpallleHuil: HaOarofeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEJKOB IpH HarpeBaHUH, LBETHBIE
peakiuu OeNKOB.

BbicokomoiieKkyasipHbIE COeJUHEHHS

OcCHOBHBIE TOHATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COCIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEICHb IIOJIMMEPHU3aLUM, CpPeIHsAs MOJIEKyJspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U MTOJIMKOHCHCALIMSL.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BEIIECTB M UX MPEBPALLEHUI: 03HAKOMIICHHE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€ MpH M3y4YeHHUM opraHumdeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJb30BaHMWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHATHH, Tak WU
MOHSITUM, SBIISAIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHATHS: SIBJIEHHE, HAy4yHbIH (akT, TUIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccupukauus, TIEepUOJUYHOCTh, HAOIIOJEHUE, HU3MEpEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®dusnka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIETUYECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBa, (PU3MUYECKHe BEJIMYMHBI U €JUHULIBI UX
U3MEpEeHHUS.

buonorus: knerka, opranusm, Ouocepa, oOMEH BelIeCTB B OpraHuzMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, yriIeBOIbl, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHonorust: NMuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHATILHOTO MUTAHMSI, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MpernapaThl, MAaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUYecKre ypOBHHU, MOAYPOBHU. ATOMHBIC OpOuTany, S-, pP-, d- anemeHTbl. OCOOCHHOCTH
pacrpesiesieHus] JEKTPOHOB MO OpOUTANIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpOHHas: KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XMUMHYECKUX dieMeHToB [ I
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XHUMHYECKHX
snemeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIECTB
10 TpyIIaM U rnepuojam. 3HaueHHue NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BUIbl XUMHYECKON CBsI3W (KOBaJICHTHAs
HEeNoJIsipHasl W MOJSpHAas, HMOHHAs, MeTajuindyeckas). MexaHu3smbl oOpa3oBaHHs KOBaJCHTHOMN
XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BajneHTHOCTD.
DneKTpooTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KATHOHBI U aHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cuctemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbL. MaccoBas 10Js
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHndueckux coeinHeHuid. HomeHknatypa HeopraHn4eckux BeIIecTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BELIECTB, NPUHAAJICKAIIUX K PA3TIHMUYHBIM KIJIACCaM.

Xummnueckas peakuus. Kiaccupukanmuss XMMHUYECKUX PpEaKIUid B HEOPTaHUYECKOH |
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BELLIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPIUU NPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lu4yHbIX (PakTopoB. OOpaTUMbIE pEaKUU.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XHUMHUYECKOIO DPABHOBECHSL.
ITpunnun Jle Hlarense.

OnektponuTnueckas aucconuanus. CunbHble U cialble 31ekTponuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCepUMEHTAJIbHBIE METO/bl M3YyU€HHUs BELIECTB U HX MpEBpallleHUi: JE€MOHCTpaLUs
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB . M. MeHneneeBa», u3ydeHue
MoJielle KPUCTAJUIMUECKUX pemEToK, HaOMIoeHHe | ONUCaHWE JEMOHCTPAlMOHHBIX U
7a00paTOPHBIX OMNBITOB (Pa3JIoKEHHE IEPOKCHAAa BOJOpOJa B IMPUCYTCTBUM KaTalln3aTopa,
OTpe/ieNIieHUE Cpe/ibl paCTBOPOB BEIIECTB C MOMOUIbIO YHHUBEPCATILHOTO MHIUKATOPA, pEaKkLuu
MOHHOTO OOMEHa), MpoBeleHHE MPAKTHUECKON paboThl «BnusHue pasnuyHbix (aKTOpoOB Ha
CKOPOCTbh XUMHUYECKOU PEaKIINI.

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSAM XUMHUUYECKUX PEAKIINM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAasi JOJIS BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmerannsl. [lonoxenne HemeramnoB B [lepuoandeckoii cucteMe XMMHUYECKHUX 3JIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HHsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
ANnoTponus HeMeTaJuIoB (Ha MpUMepe KUCIopoJia, cepbl, hocdopa u yriepoaa).

XVUMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOTeHOB, cephl, a30Ta, docdopa,
yIaepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHECHMIN).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUN.

Meramnsl. Ilonoxenue meraimnos B [lepuoandeckoi cucreMe XUMUYECKHUX JIEMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOrue
¢uszndeckue cBoricTBa MeTauioB. CriaBbl METaUIOB. DJIEKTPOXUMHUUYECKUN Pl HAMPSHKEHUN
METaJIOB.

XUMHYECKHUE CBOWMCTBA BAXKHEWMIKMX METAJUIOB (HATpPUM, KaJlud, KajdblMi, MAarHuu,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.



OO6mue cmocoOs! oyueHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl H3YYEHHUS BEUIECTB M MX IPEBPALLEHUI: HU3yYEHHUE
KOJIJIEKIMH «MeTallbl M CIUIaBbl», 00pa3I[0B HEMETAJIOB, PELICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4,
HaOJIIOIEHUE U ONMCAHUE JEMOHCTPALOHHBIX M J1a0OpaTOPHBIX OMBITOB (B3auMoJeicTBHE
TUAPOKCUAA AIIOMHUHHMS C PACTBOPAMM KHCJIOT M IIE€JI0YEH, KAYECTBEHHBIE PEAKIIMM Ha KATHOHBI
METaJIJIOB).

PacuérHnble 3anaum.

Pacuétsl Maccel BemecTBa Wiy 00bEMa ra3oB 110 H3BECTHOMY KOJIMUYECTBY BEILLIECTBA, MACCE
WK 00bEMY OJJTHOTO U3 YYaCTBYIOIIMX B PEaKIMH BEIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKILIUH, €CJIM OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuu B o0GecriedeHnu IKOJIOTMUECKOM, SHEPreTHYeCKOl 1 MUILEeBOi O0e30macHoCTH,
pa3BUTUU MeULUHBL [ToHATHE O HAyYHBIX METOAAX NIO3HAHMSI BEILIECTB U XMMHUYECKHUX PEAKIIUH.

[IpencraBienus 06 OOMMX HAYYHBIX TPUHIMITAX TPOMBIIIJICHHOTO TOTYYEeHHUS BaKHEUIIINX
BEIIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAJIOB: BAXKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KepaMHUKa, MaTepuaibl M JIEKTPOHMKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00PEHUSI.

XuMHs U 3[I0pOBbE 4YEJIOBEKa: MpaBUjIa HCIOJb30BaHHUS JIEKAPCTBEHHBIX IPENapaTos,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUH B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpU U3yuyeHUH OO0IIel U HEOPraHU4YEeCKOH XMMHHU B
11 xnacce ocyuiecTBiseTcs 4epe3 UCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYyYHbIX MOHSITHUH,
TaK W NOHSTHMN, SABJISIOUIMXCS CUCTEMHBIMU NIl OTIENBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIN (aKT, TUI0TE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KJacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHNUE, SKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpEHUE, SBIICHUE.

®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, W30TOII,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SJHEPreTUYECKUN YpPOBEHb, BEIIECTBO, T€I0, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBa, PU3NYECKUE BEIMYUHBI U €IMHULIBI X U3MEPEHUS], CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKocHcTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XuMu4eckasi IpOMBIIIIIEHHOCTh, METAILTYPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpHrajoB, CEIbCKOXO3SHCTBEHHOE IMponu3BOACTBO, NUIICBasa MPOMBIINIJICHHOCTD,
(I)apMaI_ICBTI/IquKaSI IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npenaparos,
IMPONU3BOJACTBO KOHCTPYKIMUMOHHBIX MaTrcpuraiosB, QJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIBTATbBI
®OI'OC COO ycranaBnuBaeT TPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OO0YyUYarOIIMMUCS
IporpaMM CpPeAHEro oO0IIero oopa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuyHo-meTonndyeckoii OCHOBOH it pa3pabOTKM IUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHUS
IpOrpaMM CpeaHero o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO0/.



B coOTBETCTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOJAXOJOM B CTPYKTYypE JHUYHOCTHBIX
Pe3yIbTaTOB OCBOCHHUS MPEIMETa « XMMHSD Ha YPOBHE CPEeIHET0 00I1Iero 00pa3oBaHusl BbIIEICHBI
CJIETyIOIINE COCTABIIAIOILNE:

OCO3HaHHE O0YYaIOUIMMHUCS POCCUNCKON TI'pa)KTaHCKOW HAEHTUYHOCTH — TFOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYMe MOTUBAIMH K 00yUeHHIO;

LIEJICHAIIPaBIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI JMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaromIMXCs PyKOBOJICTBOBAThCS B CBOEH ESTENbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMHU, IPUCYLIUMHU LEJIOCTHOM CUCTEME XHMHUYECKOIO
o0Opa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KYJNbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE PE3yJIbTAaThl OCBOCHUS PEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE yueOHOU
Y BOCIHUTATEJIbHOW JIEATEIILHOCTH B COOTBETCTBUU C I'YMaHUCTHYECKHUMH, COLMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TPa)XIaHCKOro OOIIecTBa,
OPUHATHIMU B OOIIlECTBE HOPMAaMH M TMpaBUJIAMU MOBEICHMSI, CIIOCOOCTBYIOIIMMHU Mpoleccam
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPAaBCTBEHHOI'O CTAHOBJIEHUSI IMYHOCTU 00YYaOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaroT cPOPMHUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUUECKON JIEATEIBHOCTH 00yYaIOIIUXCsl TI0 pealIU3alliK MPUHSATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

OCO3HaHHA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH, YBAXKEHUS K
3aKOHY U NPABOIOPSAKY;

MPEACTABICHUS] O COIMAIbHBIX HOPMAaX M MpaBUIaX MEXKIMYHOCTHBIX OTHOIIECHHI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX M IT03HABATENIbHBIX 33124, BHINOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI IPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH A€ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEAUI0 OTE€YECTBEHHOM
XUMUU;

YBaXEHUsI K IpOIIECCy TBOPUECTBA B OOJACTU TEOPUM M MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAYKU €CTh pe3yNbTaT UIUTEIbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX dKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPpyJa YYEHBIX U IPAKTHKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHUBOB B IIOJIYYEHMH M IOCIEAYIOIIEM aHaIu3e
nH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHMUS;

CIOCOOHOCTH OIICHUBAThH CUTYAIlMH, CBSA3aHHBIE C XUMUYECKHMH SIBJICHUSMH, U IPUHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TFOTOBHOCTH OLIEHUBATH CBOE IOBEJCHUE W IOCTYIKHM CBOMX TOBAapUIIEH C MO3UIUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX IOCTYNKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:



MOHUMaHHUs IIEHHOCTEeH 370pOBOTO W 0€30macHOro oOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOMIOACHMS TPaBUJI OE30MAcHOTO OOpAaIeHUs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOMN
’)KU3HU U B TPYJIOBOM JIEATECIBHOCTH;

MOHUMAaHHUS IIEHHOCTH TIPaBUJ HWHIUBUIYAIBHOTO M KOJUJIEKTMBHOTO ©0€30macHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHUS TOCIICJICTBUI M HEMPHUATUS BPEIHBIX MPHUBBIYCK (YIOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KYpEHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKOW JIESATEIBHOCTH,
0O0I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE€ B PEIIEHUHM MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil Pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYAY, JHOJM TPyJa U pe3yJIbTaTaM TPYI0BOM JAESATEINbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIUBUAYATbHON TPACKTOPUH 00pa3oBaHusl, Oyayiien
npodeccuu 1 pearu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) IK0JI0OrH4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKH I1eIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHU TI00aJTFHOTO XapaKTepa YKOJOTHUECKUX MPOOJIeM, BIUSHHS IKOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE PUPOJHON U COLUATIBHOM CpE/IbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCIIINX BPEI OKPYKAIOIIEH MPUPOIHON cpee,
YMEHHS TPOTHO3UPOBATh HEOIArONMPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPeIpPUHIMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJUYMs Pa3BUTOTO HKOJOTHYECKOTO MBIILIIEHUS, JKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETLHOCTH  DKOJIOTUYECKONW HANpaBJIICHHOCTH, YMEHHsS PYKOBOJICTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHHUKATUBHON M COLMATBHON MPAKTHKE, CIOCOOHOCTH U YMEHHUS aKTHUBHO
MPOTUBOCTOSATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHMMAaHUSA CHENU(PUKA XUMHUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaIMOHAIBPHOTO HAYYHOTO MBINIICHHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKPYXKaIOIEeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpoOIeM COXpaHEHUs TPUPOTHOTO PaBHOBECHS;

yOSKAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH I COBPEMEHHON IUBWIM3AIMU: B €€
TYMaHUCTHYECKON HAIMpPaBICHHOCTH M BAaXHOW POJM B CO3MaHMHM HOBOW 0a3bl MaTepHUabHON
KYJBTYPBI, PEIICHUN TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOH U DJKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00ecrevYeHn: YCIOBHM YCIEUTHOTO TPYAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YJIeHA
00111eCTBA;



€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: IIOHUMAaHMs CYIIHOCTH METONOB IIO3HAHHA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOJydyaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHI OKPYXKAIOIIErO0 MHpa M MPOMCXOIAIINX B HEM W3MEHEHMH,
YMEHUs AenaTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyUHbIX (DaKTOB M UMEIOIIMXCS TaHHbBIX
C LICJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJISl PELICHUS MTPOOIieM
B PEAJIbHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K NO3HAHUIO U HCCIIEN0BATENIbCKON AESTEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY T[IOJYYEHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpY/la B Pa3JIMYHbIX cepax npodeccuoHanbHOM AeATeNbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3yibTaTbl OCBOGHMSI yuyeOHOro mnpeaMera «XuUMHUS» Ha YpOBHE
cpeaHero o0miero 00pa3oBaHus BKIIFOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS OOYYArOIUXCA MEXIUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUYHbIe OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOII0IeHIEe, U3MEpEHHE, IKCIIEPUMEHT U IpyTue);

yHMBEpcalibHble ~ yueOHble  JAeHCTBHS  (TO3HABaTeJbHbIE, KOMMYHHKaTHBHBIE,
peryisTuBHBIE), oOecreuuBarouie (QopMUpOBaHUE (YHKIMOHATBHOW TI'PaMOTHOCTH H
COLIMAJILHOW KOMITETEHIIMH 00YyYaronXcs;

CHOCOOHOCTh  OOYYaroLIUXCs  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpcaJlbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJILHOW ITPaKTHKE.

MeranpenmMeTHble pe3ysibTaThl OTPAXKAIOT OBJIAJCHUE YHHMBEPCAIbHBIMU Y4EOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JIEHCTBUSMHU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUSMMU:

1) 6a30Bble JIOTHYECKHUE €I CTBHS:

CaMOCTOSITENIbHO (OPMYJIHpPOBaTh W aKTyaJIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEACIATh LENN JEATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JTOCTHIKEHUS,
COOTHOCHTB PE3YJIbTAThl AEATEILHOCTHU C MIOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPUEMBI JIOTHYECKOI'O MBILIUIEHHUS — BBIICNATH
XapakTepHble TPU3HAKK TIOHSATUH W YCTaHaBIMBAaThb WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MOHATUS Il OOBSICHEHHSI OT/ICNIbHBIX (PaKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOMTB JIOTHUECKUE PACCYkKAECHUS (MHIYKTUBHBIE, JIeTyKTUBHbIC, 10 aHAJIOTHH ), BBISIBIISATh
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B pacCCMaTPUBAEMBIX SIBICHUSX, (DOPMYITUPOBATh BBHIBOJBI U
3aKJIF0UYEHHS;

IPUMEHATh B IpOIecce MO3HAHUS, UCIONb3YEMble B XUMUHM CHMBOJIMYECKHUE (3HAKOBBIE)
MO/JIeIH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMysa, ypaBHEHHE XUMHUYECKOM peakiuuh — TpUd pPELHIeHUH Y4eOHBIX



MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHITh Ha3BaHHbBIE MOIETIbHBIE MPECTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaEMBIX BEIIECTB U XUMHUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIeA0BaTENIbCKHUE el CTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TTO3HAHMS BEILIECTB M XUMUYECKUX PEaKIIHil;

dbopMynupoBaTh LEIM M 3aJaydl  HCCIEAOBaHHUS, WCIOJIb30BaTh IIOCTaBJICHHBIE WU
CaMOCTOSITENIbHO c(hOpMyJIMpPOBAaHHBIE BOMPOCH! B KaUeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IIPOIEecca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npUOOpeTaTh ONBIT YYCHHUECKOH HCCIeIOBAaTeIbCKOW M MPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY TIIOMCKY METO/IOB peIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3NUYHBIX HCTOYHUKAaX HHopManmu (Hay4HO-TIOMYJIsIpHAS
JUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIPaBOYHBIE IOCOOMs, pecypchl VHTepHeTa),
aHATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (DOPM IPEACTABICHNUS, KDHTUIECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUUBOCTE;

(GopMyIMpOBaTh 3ampOChl M TNPUMEHATh Pa3IMYHbIE METOJAbl NMPH IOHCKE U OTOOpe
uH(popMaluu, He0OXO0AUMOI /17151 BBITIOJIHEHUS yUYE€OHBIX 33/1a4 ONPeeIEHHOIO TUIIA;

nproOpeTaTh ONBIT MCHOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (POPMY NMpPEACTaBICHUS UHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopManueil: MPUMEHATb MEXIpeIMeTHble ((pU3NYecKue M MaTeMaTHuYecKHe) 3HaKu U
CHUMBOJIBI, (popMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KAaeMOW TEMBbI B XOJI€ JAUAIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYIHPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBITIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TNpE3EHTalMell pe3yJbTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJyUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUUYECKOM pabOThl MO HCCIEAOBAHHIO CBOMCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoekTa M (OPMYJIHMPOBATH BBIBOJBI IO pE3yJbTaTaM IMPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MO3UITUI B X0J1e 00CYKICHHS 1 OOMEHa MHEHUSIMHU.

OBJiaieHNe YHUBEPCAJIBHBIMM PeryJssTHBHBIMU e CTBUAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO INO3HABATEIbHYIO JIEATEIBHOCTS,
omnpezenss €€ UeNU U 3aJayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeyiaraeMblii alropuT™M JEUCTBUN NPU BHINOJHEHHHM Y4E€OHBIX M MCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YUYETOM IMOJyUYeHHUs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITENIbHOCTH HA OCHOBE CaMOaHaIM3a U CAMOOIICHKH.



HPEIMETHBIE PE3YJIbTATHI
10 KUIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH NMPEACTABICHUIN 0 XMMUUYECKOM COCTABIISAIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, POJIM XMUMHH B TMO3HAHUU SIBICHUU MPUPOJbI, B (HOPMUPOBAHUU MBILUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIWMOHN [UIsl pEIICHUs
MPAKTUYECKUX 3a7ad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO H
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XHMMHYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJATAOIINE
MOHSTHS (XUMUYECKUI AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAIGHTHOCTb,
AJIEKTPOOTPHUIIATSIILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas Qopmyrna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIIEpOAHBIA  CKEJET,
byHKIIMOHAIbHAS TPYIMMa, paauKand, H30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN pPsid, TOMOJIOTH,
YTJIE€BOIOPOAbI, KUCIOPOA U a30TCOJIEPIKAINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIC COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAllUe B OCHOBE NOHUMAaHUs
MPUYMHHOCTH U CUCTEMHOCTU XUMHUYECKUX SBJICHHUM, (DAKTOJIOTMUECKHE CBEJICHUSI O CBOWMCTBAX,
COCTaBe, MOJYYCHUH 1 0€30MMaCHOM UCIIOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIICCTB B OBITY
Y IIPAKTUYECKOM JEeSATENbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEePHbIE MPU3HAKH MOHSATHH, yCTaHABIUBATh
WX B3aHMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MTOHSATHUS MTPU OMMCAaHUHM COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHYECKYIO CHMBOJIUKY JJSI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) HOpMyII OPraHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHMUYECKUX PEAKLUN, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUY UX XMMHYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBAThH MPUHAIC)KHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K OMNpeAeNEéHHOMY KIACCY/TpYIe COeIUHEHUI
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpXKAllie COENWHEHHUS, BBICOKOMOJICKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHsA o cucreMarnmdeckord Homenkimatype (IUPAC), a taxke
MPUBOANTh TPUBHAIBHBIE HA3BaHHS OTACIBHBIX OPTaHMYECKUX BEIIECTB (ITHIICH, MPOIMJIEH,
aleTUIICH, STWICHIVIUKOJIb, TIUIEpUH, (PEeHod, (GopManblIeru, aneTaidbAeTHa, MypaBbUHAs
KHCTIOTA, YKCYCHasl KUCIIOTa, OJIEMHOBAsi KHCIOTa, CTeAPUHOBAsl KHUCIIOTa, TII0K03a, (QPYyKTO3a,
Kpaxmall, 11eJUTI0JI03a, TJIUIUH);

c(hOpMUPOBAHHOCTh yMEHHUSI OMNPEACNATh BHUJBI XUMHUYECKON CBSI3M B OPTaHUYECKUX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHSI TPHUMEHSATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHUYEeCKHX
BemectB A. M. bytinepoBa miis 0ObSICHEHHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH PA3IMYHbBIX KJIACCOB OPTaHMYECKUX BEILECTB
(MeTan, 2TaH, STWIEH, NPOMWWIEH, aleTWwieH, Oyramuen-1,3, merwnOyraaueH-1,3, OeH3oI,
METaHOJ, 3TaHOJ, ATUJICHTJIMKOIb, TJIMIEPUH, (PEHOJ, aleTalbJerul, MypaBbHHAsI U YKCyCHas
KHCJIOTBI, TJIIOKO3a, KpaxMmai, IeJUIl0JI0o3a, AaMUHOYKCYCHas KHCIIOTa), WLTIOCTPUPOBATH



TEHETUYECKYIO CBSI3b MEXJy HUMH YPaBHEHUSMH COOTBETCTBYIOIMX XMUMHYECKUX PEAKIUU C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HMCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI MX MEPepadOTKH M IMPAKTUYECKOE MPUMEHEHUE
MPOIYKTOB MepepaboTKu;

c()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHYECKUM YypaBHEHUSIM
(Macchl, 00bEMA, KOJTMYECTBA HCXOAHOTO BEILIECTBA MIIH MPOIYKTA PEAKIIMU MO0 U3BECTHBIM Macce,
00BEMY, KOIMUYECTBY OJHOTO U3 MUCXOIHBIX BEILIECTB MM MIPOIYKTOB PEaKLUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOAAX HAy4YHOI'O
MO3HAHUSI, WCIOJb3YyeMbIX B XHUMHUM MPU HM3YYEHHH BEHIECTB U XHUMHUYECKUX SIBICHUHN
(HaOnrofieHMe, U3MEpPEHHUE, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUSA ISl IPUHSATHS PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalLUsIX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIOAATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYI0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKUHUSMU MO BBHITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATh XUMHYECKUN JKCHEPUMEHT
(mpeBpalleHns OPraHMYEeCKUX BEIECTB MPU HArpEeBaHUM, MOJYYCHHE ATHIICHA M U3YUYEHUE €ro
CBOICTB, KAYECTBCHHBIC PEAKIIH OPTAaHUYECKUX BEIICCTB, ICHATYpaIis OCIIKOB IPY HaIPEBAHUU,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C MPABUIIAMU TEXHUKH 0€30MaCHOCTH MIPH 00paIlleHuu
C BelIeCTBaMH U JaOOpaTOpHBIM OOOPYJIOBaHHEM, MPEACTABIATh PE3yNbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alrCH ypaBHEHUN COOTBETCTBYIOIIMX pPEAKIUHA U (PopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIHTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHYECKYI0 HHGOpPMAIHUIO,
MOJTy4aeMyIo M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nuHdopmarmu, UHTEpHET U APYTUX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJIaTh MpaBUiIa HKOJIOTMYECKH IIeJ1ecO00pa3HOro
MOBEJICHUsI B OBITY W TPYJOBOM NEATEIHOCTH B IEJAX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpPY’KaIOIIeW MPUPOJHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBbI
ONpeNIeEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIICHHSI U TIPEIOTBPAIEHUSI UX BPEIHOTO BO3JCUCTBUS Ha OPTaHHU3M
YEJI0BEKa;

JUIsE 00yYarONIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbsl: YMEHHE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB M XUMUYECKUX SBIICHUM;

JUTSL CJICTIBIX M CTTA0OBHUISIINX O0YUAIOMUXCs: YMEHUE MCTIOIB30BaTh pelbe(HO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anucu XuMudeckux Gopmy.

11 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HEOpraHMYecKas XUMHUsD» OTPaXKaroT:

c(hopMUPOBAHHOCTD MPEICTABIICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHPA, POJM XUMHUHU B TMO3HAHUU SIBICHHUH MPUPOJIBI, B (POPMHUPOBAHUM MBIIUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW i pPEeleHUs
MPAKTUYECKUX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJHON Cpelie;

BJIQJICHUE CHUCTEMOM XHWMHYECKMX 3HAHUW, KOTOpass BKJIKOYAET: OCHOBOIOJATAIOIINE
HOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKyJ1a, MOJb, MOJSIPHBI O00BEM, BAJICHTHOCTh, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHUCJICHHS, XHMHUYecKas CBsi3b (KOBaJIEHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),



KPUCTAJZIMYECKAsT ~ PEINETKA, TUIBI XMMHYECKHMX  PEAKLUM, pPacTBOpP,  DJICKTPOJIMTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakliii, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
aucconuanuy, nepuoandeckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAHEHMs M INPEBPAIIECHUS SHEPIMM NPH XUMHUYECKHUX PEAKLMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIe)KAllU€ B OCHOBE ITOHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU M 0e3011acCHOM MCII0Jb30BaHUM BA)KHEHIINX HEOPraHUYECKUX BELIECTB B
OBITY M IPAKTUUYECKON AEATEIIbHOCTH YEIOBEKa,;

c(OPMHPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEpPHbIC MPU3HAKH MOHATHUH, YCTaHABIUBATD
UX B3aMMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOILME IMOHSATHS IPHU ONHMCAHUU HEOPraHMUECKHUX
BEUIECTB U UX NIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHH MCII0JIb30BaTh XMMHYECKYI0 CHUMBOJMKY JJISl COCTaBJIECHUS
(dopMyJl BEIIECTB W YpPAaBHEHUN XUMUYECKUX PEAKIHUI, CHUCTEMAaTHUYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHMYCCKHX BEIIECTB (yrapHbId ras,
YTIEKUCHBIA Ta3, aMMHUaK, raméHas U3BECTb, HErall€Has W3BECTb, IIUTbEBas COAA, IUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUI ONPEAEIATh BaJICHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUSX Pa3IMYHOI0 COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIJIMUECKOW PEeIETKH KOHKPETHOIO
BEIleCTBa (aTOMHas, MOJIEKYJsSpHas, HMOHHAas, METaJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMH;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPIraHUYECKUX BEILECTB
IO UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe COeMHEHUH (IPOCThIe BEIIeCTBA — METAJLIbI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE THAPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. U.
MengeneeBa U JI€MOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO U
HNPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepHU30BaTh AJIEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUUYECKHX 3JieMeHToB 1—4 nepuoaos [leproanueckoii cucteMbl XuMuyeckux 3aemenToB 1. U.
MeHzieneeBa, HCHONB3Ys TMOHATUS «S-, P-, 0-3JEKTPOHHBIC OpPOMTAIN», «IHEPrETHUYCCKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHUYECKHX JJIEMEHTOB U HX
COoeIMHEHUH o nepuogam u rpynnam [lepruoaudeckoil cucreMbl XMMHUECKUX d1eMeHToB /1. 1.
Menneneena;

c(hOopMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh (OMUCHIBATH) OOIIHE XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB PA3INYHBIX KJIACCOB, MOATBEPKIAaTh CYIIECTBOBAHUE IE€HETHUYECKOM
CBA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMHU C IIOMOILIBIO YPAaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3InYHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BEIIEeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YYaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTb YMEHHH COCTABIIATh YPABHEHUS PEAKLMH pa3IMUYHBIX THIIOB, MTOJHbIE
U COKpaIlléHHbIC YPaBHEHUS PEAKLIMH MOHHOTO OOMEHA, YYHUTBIBAs YCJIOBHs, IPU KOTOPBIX 3TH
peaxkuy UayT 10 KOHLIA;



c(OpMUPOBAHHOCTh YMEHUN NPOBOAMTH PEAKIUH, MOATBEPXKIAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaCHO3HABaTb OIBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEeaKkluu OT
pa3nuYHBIX (HaKTOPOB; XapakTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh XUMUUYECKHE MTPOLIECCHL, JIEKAIINE B OCHOBE
NPOMBIIIICHHOTO TIOJIY4YE€HUS CEpHOM KHCIOTH, aMMHUaka, a Takke COOPMHPOBAHHOCTD
npeacTaBiIeHnid 00 OOMIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX MPOoOJIeMax XMMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH BBIYMCICHUS C MCIOJIb30BAaHUEM TOHATHUS
«MaccoBasi [0l BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUH Ta30B INPU XUMHUYECKHUX
peaKkLusax, Macchl BellecTBa WK 00bEMA ra30B 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOTO U3 YYACTBYIOLIUX B PEaKLMU BEIIECTB, TEIIOBOrO 3¢ (eKTa peakiiui Ha OCHOBE
3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTHUH;

c(OpPMHUPOBAHHOCTh YMEHHU COOJIOAATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYI0N U
71a00paTOpHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMUA B COOTBETCTBUHU C
WHCTPYKUHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB;

c(OPMHPOBAHHOCTh YMEHHM IUIAHUPOBaThb U BBIIOJHATh XMMHUYECKMHA HKCIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B MPUCYTCTBUM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
PacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCATHHOIO UHAUKATOPA, BIUSHUE PA3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON peaKlUH, PeaKkIMd HOHHOIO OOMEHa, KAaueCTBEHHBbIE pEakluu Ha
cyibdar-, kKapOoHaT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTATbHbIX
3ama4y no temaM «Meramiey U «Hemeramisl») B COOTBETCTBUM C NpaBHJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BEHIECTBAMU U JJAOOPaTOPHBIM 000pYAOBAHUEM, IIPEJICTABIISTh
pe3yabTaThl XMMHUYECKOTo 3KCIIepHMMeHTa B (opMe 3amuCH YpPaBHEHUI COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBAaTh XUMHUYECKYI0 HH(POpPMAIUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKALIUU, IHTEpHET U IpyTUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00Pa3HOTro
NOBEJICHUS B OBITY M TPYJOBOH JEATENbHOCTH B LEISIX COXPAaHEHUs CBOErO 37I0POBbI U
OKpYXaroIiel MpUPOJHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3JAECUCTBUS HA KHMBBIE OPTaHU3MBbI
ornpeAenéHHbIX BellecTB, MoHMMas cMbich nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBIIEHNS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUI OOYYaroLIMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPHUMEHSTh
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHMIA;

JUISL CTIETIBIX U CITa00BUASIINX O0YUAIOIINXCs: YMEHHUE UCIOIB30BaTh PEIbePHO-TOUCUHYIO
cucreMy o0o3HaueHuit JI. bpaiins muist 3anucu Xumuueckux Gopmy.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KonuuectBo wacoB DJIEKTPOHHBIE
HaumeHoBaHue
No (mdpoBsIe)
pas3AcioB U TEM Konrtponbnsie | IIpaktuueckue
/1 Bcero oOpa3oBarebHbIE
IIPOrpamMMBbI paboThI paboThI
pecypcbl
Paznen 1. TeopeTnueckue OCHOBBI OPraHUYECKON XUMUH
[Ipenmer
OpraHu4eCcKou
xumun. Teopus
1.1 CTPOCHUS 3
OpraHUYECKUX
coeTuHEeHUN A.
M. bytneposa
Htoro no pazneny 3
Paznen 2. YraeBonopobl
IIpenensHbie
2.1 YTJIEBOJOPOABI 2
— aJIKaHbI
Henpenensnubie
YTJI€BOAOPO/IBI:
2.2 aJIKCHEI, 6 1
aJKagUueHBl,
AJIKAHBI
ApomMaTnueckue
2.3 P 2
YTJIEBOJOPOABI
[IpupoaHbie
HCTOYHUKHA
2.4 3 1
YTJIEBOJOPOJIOB U
ux nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kucnopoaconep:xaiine opraHiuecKie COeIMHEHUs
3.1 Crupter. ®enon 3
Anpaeruasl.
Kap6onoBrie
3.2 P 7 1
KHCJOTEL.
Cnoxxabie 2(UpPBI
3.3 YrneBoasl 3 2
Hroro no pazneny 13




Paznen 4. AzoTconepxaiirie OpraHM4ecKue COeIMHEHUS

AMUHEL
4.1 AMUHOKHUCIIOTEL. 3
benakn
Hroro no pazneny 3

Paznen 5. BEICOKOMOJIEKYJIISIPHBIE COEIUHEHUS

[Inactmaccel.
5.1 Kayuyku. 2
BonoxkHa
Htoro no pazneny 2
OBUIEE
KOJIMYECTBO
4 2
YACOB I10 3 3
I[TPOI'PAMME
11 KIIACC
KomnmuectBo yacos DNEeKTPOHHBIE
Haunmenosanue
Ne (uudpoBsbie)
pasziesIoB U TEM Konrponensie | IlpakTHueckue
n/m Bceero oOpa3oBaTenbHbIE
pOrpamMMbI paboThl paboThI
pecypcsl
Paznen 1. TeopeTuueckrne OCHOBBI XUMHUU
Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U
1.1 [epnomnueckas 3
cucrema
XUMHUYECKUX
anemeHToB /1. .
MenneneeBa
Crpoenue
12 BEILIECTBA. 4
Mmuoroo6pasue
BEILIECTB
13 XUMHYECKUE 6 1 1
peakuumn
Hroro no pazneny 13
Pasznen 2. Heoprannueckass Xumus
2.1 Mertainib 6 1




2.2 Hemerauier 9 1 1
CBs3b
53 HEOPTaHUYECKUX )
Y OPTaHUYECKUX
BELLECTB
Hroro no pazneny 17
Paznen 3. Xumus u »Ku3Hb
3.1 XHMUS U KU3Hb 4
Utoro no pazneny 4
OBIIEE
KOJIMYECTBO
4 2
YACOB I10 3 3
ITPOT'PAMME

MPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI
10 KUIACC

Kon

IIPOBEPSAEMOTO
pesyJbrara

HpOBepﬂeMLIe NpEeAMETHBIC PE3YJILTATBI OCBOCHUS OCHOBHOMH
O6pa30BaTCHLHOﬁ MporpaMmbl CPpEAHETO 06mero 06p330BaHI/I$I

1

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

11

CdopMHPOBAaHHOCTH TIPEACTABICHUI O XUMUYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJM XUMHH B TO3HAHUU
SABIIEHUN TPHUPOABI, B (HOPMHPOBAHUHM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTHU, HEOOXOTUMOM IS
pelIeHUs] TPAKTHYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM cpesie

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHWM, KOTOpas BKIIKOYAET:

OCHOBOIIOJIararIme IIOHATHA (MOJ'IeKyJ'Ia, BaJICHTHOCTbD,
QJICKTPOOTPULATCIIbHOCTb, CTCIICHL OKHUCJICHUA, XUMHUYCCKAA CBA3b,

MOJIb, MOJISIpHas Macca, MOJSPHBIH OO0BEM, YTJIEPOJHBIN CKEJeT,

rpymmna,
pAn,

COCIMHCHUA, OMOJIOTHYECKN aKTHBHBIE BCIICCTBA

byHKIIMOHAIbHAS pagukan,  M30Mepus, H30MEpHI,

TOMOJIOTHYECKU I TOMOJIOTH, YTJIEBOJIOPOJbI, KHUCIOpPOI- U
a30TcozepKalue
(YyrmeBonpbl, XKUPHI, OCTKH), MOHOMED, TTOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS); TEOPUHM U 3aKOHBI (Teopus
XMMHUYECKOTO CTpoeHMsI opranndeckux Bemiects A.M. Bytieposa),

3aKOHOMCPHOCTH, CHUMBOJIMUECKHI S3BIK XHUMHH, (I)aKTOJIOFI/I‘-IeCKI/Ie




CBCIACHHUA O CBOfICTBaX, COCTaBC, IIOJIYUYCHHUH U 0e30I1macHOM
HCIIOJIB30BAaHUM BaKHEHIIIMX HCOPraHNM4YCCKUX M OpPraHUuYCCKUX

BCIIICCTB B 6BITy u HpaKTI/I‘{CCKOﬁ JACATCIIBHOCTH YCJIIOBCKA

1.3

ChopMupoBaHHOCTH yMEHHUH BBIIBIATH XapaKTEpHbIE TNPU3HAKU
NOHATHM,  yCTAHABIMBAaTH WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIUE IOHATUA IIPU ONMCAHUM COCTaBa, CTPOCHUS U

MPEBPALLECHUN OPraHUYECKUX COCANMHEHUIN

14

c(hOpMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMUYECKYIO CUMBOJIHKY
JUISL COCTABJICHHMSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEHHOW) (OpMyT OpraHWYECKHX BEIISCTB W YPaBHCHHMA
XUMUYECKUX  pPEAKUUH,  M3rOTaBIMBAaTh  MOJEIHA  MOJIEKYII
OpPraHMYEeCKUX BEIIECTB I WUIIOCTPAUUU HUX XUMHUYECKOIO H

MIPOCTPAHCTBEHHOT'O CTPOCHUS

1.5

CdopMUpoBaHHOCTb YMEHHMM YCTaHABIMBATH IPHUHAJICKHOCTD
HN3YYCHHBIX OPraHNMYCCKUX BCHICCTB IO MX COCTAaBYy U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpymre) COeIWHEeHHH (YTJIEBOJIOPOIBI,
KHCIIOPOJT U a30TCOJEPKAIIUE COCTUHEHUS, BHICOKOMOJIEKYISPHBIE
COCIMHEHUs), JlaBaTh UM Ha3BaHHUA 1O CHCTEMaTUYECKOM

nomenkiarype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHUA ONIPCACIATL BUbI XUMHYECKOU CBS3U B

OpPraHMYECKUX COEAMHEHUSIX (OJUHApHBIE U KpAaTHbIE)

1.6

ChopMUpOBaHHOCTh YMEHHS MPUMEHATH: TIIOJIOKEHUS TEOpUHU
CcTpoeHus opranndeckux seuiects A.M. ByTiepoBa i o0bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT HMX COCTAaBa U CTPOCHHUS; 3aKOH

COXPAaHCHUS MACChI BCIICCTB

VYraesomoponbl.  Kucnopoacoaepxamme U a30TCOAEpIKAIINE

OpTraHU4YC€CKUC COCIUHCHU . BLICOKOMOJIeKYJI}IpHBIe COCOAMHCHUA

2.1

CdopmMupoBaHHOCTh YMEHHMI NPUBOAWTH TPUBUAIbHBIE HA3BaHUSA
OTJENIbHBIX OPraHWYECKUX BEUIECTB (ITHJICH, NPOMMJIICH, alleTUJIEH,
ATUJICHIJIMKOb, TJIHMLEPUH, (eHo, (opMalbIeTHl, aleTaabAeril,
MypaBbUHas KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIOTa,
CTeapuHOBasi KUCJIOTa, INI0K03a, (pPyKTO3a, Kpaxmal, LeJIi0s03a,

TJTUIIMH)

2.2

CdhopMHpPOBAaHHOCT, YMEHHM XapaKTEpH30BaTh COCTaB, CTPOEHUE,
(1)I/IBI/I‘I€CKI/IG U XMMHYECKHE CBOMCTBA THUIIMYHBIX HpCIICTaBI/ITeJIeﬁ
Pa3JIMYHBIX KJIACCOB OPraHUYCCKUX BCIICCTB (MeTaH, OTaH, 3THJICH,

MPOMWIICH, ameTwieH, OyTtaauweH-1,3, metunOyramueH-1,3, GeHzodn,




METaHOJI, ITaHOJI, STHJICHIJIUKOIIb, [NIUIEPHH, (PEHOJI, alleTalbAEI U],
MypaBbHHAas M YKCYCHAas KUCIIOTBI, TJIHOKO3a, Kpaxmall, LeJI003a,

aMUHOYKCYCHas KUCJIOTA)

2.3

CdopMUpoBaHHOCTh YMEHUS WLTIOCTPUPOBATh TCHETUUYECKYIO CBSI3b
MEXJy TUIUYHBIMU  [PEACTABUTEIAMU  PA3JIMYHBIX  KJIACCOB
OPraHU4eCKHUX BEILIECTB YpPaBHEHUSMU COOTBETCTBYIOLIUX

XMUMUYECKHUX PEaKIUi C UCIIOJIb30BAaHHEM CTPYKTYPHBIX (OpPMYT

2.4

ChopMUpOBaHHOCT ~ YMEHMS  XapaKTepuU30BaTb  HMCTOYHUKHU
YTIEBOAOPOAHOTO CHIPhS (He(Th, MPUPOIHBIN Ta3, YIOJdb), CIIOCOOBI
UX 1epepaboTKU M MNPAKTUUYECKOE IPUMEHEHHE MPOAYKTOB

nepepadoTKH

XUMHS U KU3Hb. PacuéThl

3.1

CdopMUpOBaHHOCTh YMEHUW BJIANETh CHUCTEMOW 3HAHUH 00
OCHOBHBIX METO/IaX HAyYHOTO MO3HAHHs, HCIOIb3YyEMbIX B XHUMHHU
Ipy M3yYEHUU BEUIECTB M XUMHYECKHX sBIEHUUN (HabmoaeHue,
U3MEPEHHE,  OKCIIEPUMEHT,  MOJEIUPOBAHUE),  HCIIOIH30BAThH
CHUCTEMHBIE XWMHUYECKHE 3HAHUS U1 TPUHATUS PEIICHUM B
KOHKPETHBIX )KU3HEHHBIX CUTYyaI[UsAX, CBI3aHHBIX C BEIIECTBAMH U MX

MMPUMCHCHUCM

3.2

ChopMupoBaHHOCTH yMEHHH CcoOOMI0IaTh NpaBUiIa TMOJb30BAHUS
XMUMUYECKOH TOCYJI0i U J1ab0opaTOpHBIM 00OpYIOBaHHUEM, a TaKKe
mpaBujia 06paHl€HI/I$I C BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKIUAMU

1O BBIIIOJIHCHUIO na60paT0prlx XUMHNYECKHUX OIIBITOB

3.3

ChopMHpPOBAaHHOCT, ~ YMEHHWI  TUIAHUPOBATH W BBIMOJHATH
XUMUYECKHN JKCTIEPUMEHT (MIPEBPAIICHUSI OPTaHMYECKUX BEIIECCTB
MIpU HArpeBaHUHU, MOJYUYEHHUE HTHIEHA W HM3YyUYEHHE €ro CBOMCTB,
KAueCTBEHHbIE pEaKI[MM OPraHUYeCcKHX BEIIECTB, JACHATypauus
OEJIKOB TP HarpeBaHUM, IBETHBIE PEAKITUU OCIIKOB) B COOTBETCTBUH
C TIpaBUJIAMH TEXHUKH O€30TIaCHOCTH MPHU 0OpaIeHUH C BEIIECTBAMU
U J1abopaTOpHBIM O0OpYAOBAaHWEM; WPEJICTABISATh PE3YIbTATHI
XAMHYECKOTO OJKCIepHUMEeHTa B ¢GopMe 3amucu YypaBHEHHMA
COOTBETCTBYIOIIUX peakinuii U (GOpMyIUPOBATh BHIBOJLI HA OCHOBE

ATUX PE3yJbTaTOB

3.4

CdopMupoBaHHOCTH ~ YMEHHH  NPOBOAWUTH  BBIYMCICHUS IO
XUMHUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJTUYECTBAa UCXOTHOTO
BEIIECTBA WJIM TNPOJYKTA PEAKIMU 10 U3BECTHBHIM Macce, 00BbEMY,

KOJIMYCCTBY OJHOT'O U3 UCXOJHBIX BCIICCTB UJIU IPOJYKTOB peaKHI/II/I)




3.5

ChopMupoBaHHOCT, ~ YMEHHH  KPUTHYECKU aHAIM3UPOBATh
XUMUYECKYI0 HH(OPMAIHIO, TOIY4aeMyl0 M3 pa3HbIX HMCTOYHUKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb UHTEpHET u Apyrue)

3.6

CdopMupoBaHHOCTE YMEHUH COOMIOIATh MpPaBHJIA JKOJOTHYCCKH
1eJIeco00pa3HOro TMOBEACHUS B OBITY M TPYJOBOW JEATEIBHOCTH B
[ENISIX COXPAHEHUS CBOETO 3JI0POBBbS M OKPY)KAIOUICH MPHUPOTHOMN
CpeIlbl, OCO3HABATh OIMACHOCTH BO3JICHCTBHUS HA KUBBIC OPTaHH3MBI
OHpCIIeHéHHBIX OpTraHU4YC€CKUX BCHICCTB, IOHHUMAsA CMBICJI ITOKA3aTCIIA
[MTIK (nmpenensHO JOMYCTUMOM KOHILIGHTpAIMM), TMOSCHATh Ha
NpUMEpPax CIoCOObl YMEHBIICHHUS M MPEIOTBPAIICHUS UX BPEIHOTO

BOBILGﬁCTBI/IH Ha OpraHus3M 4YCJIOBCKa

11 KUIIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsiembie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
00pa30BaTeNnbHOM MPOrpaMMbI CpEeHEro 001Iero 0opa3oBaHus

1

TeopeTquCKHe OCHOBBI XMMHH

11

Bianenne cucteMol XMMMUYECKMX 3HAHUM, KOTOpas BKIIKOYACT:
OCHOBOMOJIATAIOIINE  TIOHATUA  (XUMHUYECKHUH  DJIEMEHT,  aToM,
SIIEKTPOHHAsE 000JI0YKa aroma, S-, p-, d-3JEKTPOHHBIC OpOHTAIH
aTOMOB, HWOH, MOJIEKYJIa, BAJIEHTHOCTb, JJEKTPOOTPULIATEIBHOCTD,
CTENeHb OKHCIIEHUS, XMMUYECKash CBs3b, MOJb, MOJISIpHAsh Macca,
MOJIIPHBIA O00BEM, KPHUCTAJUTMUECKAs PEUIETKA, THUIBI XUMHYECKUX
peakimit (OKHCITUTENBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHIOTEPMHUUYECKHE, PEAKIINA HOHHOTO 0OMEHA), paCTBOP, DNEKTPOJIUTHL,
HEIJIEKTPOJIUTBI, DJIEKTPOIUTHYECKAs JUCCOLMALMsA, OKHUCIUTEND,
BOCCTAHOBUTEb, CKOPOCTh XHWMHUYECKOW pEaKIuH, XUMHUYECKOE
paBHOBECHE); TEOPUM U 3aKOHbI (TEOpUS AJIEKTPOIUTUYECKOMN
nucconmanuu, llepuommueckuit 3axkon J.M. MenzaeneeBa, 3akoH
COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH S3bIK XUMUH,
(aKkTOJIOTMYECKE CBEJCHHUS O CBOWMCTBAaX, COCTaBE, TOJYyYEHUH U
0€301MacHOM HCIIOIh30BaHUN BOKHEUIITNX HEOPTAaHMYECKUX BEIIECTB B

6BITy u HpaKTH‘{CCKOﬁ JACATCIIbHOCTHU YCJIOBEKA

1.2

CdopMUpOBaHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBSI3b W3YUYEHHBIX IOHATUN, MPUMEHATh COOTBETCTBYIOIINE
MOHSATUS TPU OINKUCAHUM CTPOCHHS M CBOWCTB HEOPTraHUYECKHX

B€IICCTB U HX npeBpameHI/Iﬁ; BBIABIIATH B3aMMOCBA3b XUMHUYCCKHX




3HAHUH C IIOHATHUAMUA u MMpeaACTaBICHUAMU Apyrux

CCTCCTBCHHOHAYYHBIX IPCAMCTOB

1.3

Brnanenue OCHOBHBIMM METOJAMHM HAYYHOrO ITO3HAHUSA BEIIECTB U
XUMHYECKUX SIBJICHUN (HAONIOJCHHE, W3MEPEHHEe, OSKCICPUMEHT,

MOJICIIUPOBAHNE)

14

ChopMupoBaHHOCTH yMEHUI ONpenensaTh BaJCHTHOCTb M CTENEHb
OKHCJICHUSI XUMHUYECKHX OJJIEMEHTOB B COCAUHEHUSAX Pa3IM4YHOIrO
cocTaBa, BHJ  XMMHYECKOM CBsi3u  (KOBaJeHTHas, HOHHas,
MeTaJIJIN4€eCcKasi, BOJOPOAHAS) B COEITMHEHUSAX, TUIl KPUCTAJUIMYECKOMN
PEIIETKY KOHKPETHOTO BElIeCTBA (aTOMHAsl, MOJEKYJIIpHasi, HOHHAas,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

ChopMupoBaHHOCTH YMEHUH ONPEAETATh XapaKTep CPEeAbl B BOIHBIX

pacTBOpax HCOPraHMICCKUX CO@I[I/IHCHI/Iﬁ

1.6

CdopMUpOBaHHOCTh  YMEHUS  KJIACCU(PUIIMPOBATH  XUMHUYECKHE
PEaKIuu Mo pa3InYHbIM MPU3HAKAM (YUCITy U COCTABY pearupyromux
BEIIECTB, TEIUIOBOMY dS(PQeKTy peakuuu, H3MEHEHHUIO0 CTerneHei
OKUCTIEHUSI ~ DJJIEMEHTOB,  OOpaTUMOCTH  pPEaKIMH,  y4YacTHUIO

KaranuzaTopa)

1.7

CopMUpOBaHHOCTh YMEHMHM COCTABIIATh ypaBHEHUS peaKIUil
pPa3IMYHBIX THUIOB, IOJHBIE M COKPAIIEHHBIE YPaBHEHHUs PEaKIMU
MOHHOT0 OOMEHa, yUUTBIBAs YCIOBUS, TPH KOTOPBIX 3TH PEAKLIUU UIYT

J0 KOHIIa

1.8

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MMpOBOAUTD PpCAKIIUHA, TOATBCPIKAAOIINC
Ka4eCTBEHHBIM COCTaB pa3JInYHbIX HCOPraHMYCCKHUX  BCHICCTB,
pacrio3HaBaTb OIIBITHBIM HYTéM HWOHBI, MPHUCYTCTBYIOIIUEC B BOJHBIX

pacTBOpax HEOPTraHUYECKUX BEIIECTB

1.9

CdhopMHUPOBAaHHOCTh YMEHHI PacCKPBHIBaTh CYITHOCTh OKHCIHUTEIHHO-
BOCCTAaHOBUTEIbHBIX peakuuii MOCPEICTBOM COCTaBJICHUS

SJICKTPOHHOI'O OanaHca STUX peaKuHﬁ

1.10

ChopMHpPOBAaHHOCT, YMEHUW OOBSCHATH 3aBHCHUMOCTh CKOPOCTH

XUMHUYECKOH pCaKkuuu OT PA3JIMIHBIX (I)aKTOpOB

1.11

ChopMHpPOBAaHHOCT, YMEHHUM OOBACHITH XapakTep CMeENIEeHUs
XUMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTHU OT BHEIIHETO BO3CHCTBUSA

(mpunuun Jle [larense)

OO0mast 1 HeOpraHMYECKask XUMHS

2.1

CdopMupoBaHHOCTH YMEHMI pacKpbIBaTh cMbIci [lepuonndeckoro

3aKOHa H.N. Menaeneena 51 IEMOHCTPUPOBATH €ro




CHUCTEMATH3UPYIOIIYI0, OOBSCHUTENBHYI0O M  HPOTHOCTUYECKYIO

byHKIIUU

2.2

CopMUpOBaHHOCTH ~ YMEHHUW  XapakTEpHU30BaTh  JJIEKTPOHHOE
CTPOCHHME aTOMOB XUMHYECKHX DJIEMEHTOB 1—4  mepuoaoB
[Tepuoanueckoit cuctembl xuMuueckux anemenToB [[.M. Menneneena,
UCIONB3ys  MOHATHA  «S-, P-, d-DJIEKTPOHHBIE  OpPOUTAIIN,
«IHEPTEeTUYCCKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCJAMHEHHUH IO Mepuoiam u
rpynnam [lepuoguueckoid cuctembl XuMudeckux snemeHtoB J[.U.

MenneneeBa

2.3

CdopMupoBaHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIUE
XMMHUYECKHE CBOMCTBAa HEOPTAHNYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEP)KIIATh  CYIMISCTBOBAHWE TI'EHETHYECKOHW CBS3H  MEXKIY
HEOPraHWYECKMMH  BCIISCTBAMH  C  [OMOIIBI0  YpaBHEHUH

COOTBCTCTBYHOIIINX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopMupoBaHHOCTH YMEHHMI  yCTaHABIMBATh IPUHAJICKHOCTH
HEOPraHWYECKHUX BEIIECTB 110 UX COCTaBY K ONpPEACIEHHOMY KIaccy
(rpymnme) coennHEHUH (MPOCThIE BELECTBA — METAJUIBI U HEMETAJLIbI,

OKCH/Ibl, OCHOBaHMUsI, KUCIOTbI, aM(pOTEPHbIE THIPOKCUIBI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUUECKYIO CUMBOJIUKY
JUIsL  COCTaBlieHUS (OpMyJl BEIIECTB M YPABHEHMM XMMHUYECKHUX
peakmmii, cucremarnyeckyto HomeHnknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTAEIbHBIX HEOPraHWYECKUX BEIIeCTB (yrapHblil ras,
YIIEKUCHIBIA a3, aMMHaK, TaméHas W3BECTb, Heraml€Has W3BECTb,

MATHEBAsI COJIA, TUPHUT U JPYTHUE)

2.6

CdopMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHNYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHUE TEHETHMYECKOM CBS3HM  MEKIY
HEOPraHWYeCKMMHM  BEIIeCTBAaMM  C  [OMOIIbIO  YpaBHEHHM

COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IIAHUPOBATH U BBITIOIHATH XUMHUUECKUH
DKCIEPUMEHT (pa3joKEHUE MEPOKCHIA BOAOPOJA B IPUCYTCTBHUH
KaTaJln3aropa, ONpeAeIeHue Cpeibl pAaCTBOPOB BEIIECTB C MOMOUIbIO
YHHMBEPCAJIBHOIO HHAMKATOpPA, BIMAHUE PA3JIUYHBIX (AaKTOPOB Ha
CKOpOCTh XMMHYECKOM pEaklUuu, peakiuu HOHHOro OOMEHa,
Ka4yeCTBEHHbBIE PEaKLIMU Ha CyIb(at-, KapOOHAT- ¥ XJIOPHUI-aHUOHBI, HA
KaTHOH aMMOHMS, PELICHHE SKCIEPUMEHTANbHBIX 33Jady 10 TeMaMm

«MeTamel» u ((HeMeTaJ'IJ'II)I))) B COOTBETCTBHUH C IIpaBUJIaMU TEXHUKU




0e30macHOCTH TpH OOpalleHUH C BEIECTBAMU U JaOOpaTOPHBIM
000pyI0OBaHUEM; OpPEACTaBIATh  Pe3ydbTaThl  XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH YPaBHEHHH COOTBETCTBYIOIINX

peaxiuii 1 GOopMyIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTaTOB

2.8

CdopMupoBaHHOCTh yMEHUN COONIOAATH MIpaBUiia IOJH30BAHUS
XUMHUYECKOH TOCyAoNH M JabopaTopHBIM OO0OpYIOBAaHUEM, a TaKKe
npaBuia oOpaIieHus ¢ BeIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU

11O BBIIIOJHCHUIO .Ha60paT0prIX XUMHNYCCKHUX OIIBITOB

2.9

CopMUpOBaHHOCTh ~ YMEHHUH  XapaKTepU30BaTh  XUMHUYECKUE
IIPOLIECCHI, JIEKAIKUE B OCHOBE IIPOMBIIUIEHHOI'O IOJY4YEHHS! CEPHOU
KHUCIIOTHI, aMMHaKa, a Takke c(HOPMUPOBAHHOCThH MPEJCTABICHUNA 00
o0IIMX HAyYHBIX MPUHIUIAX U  OKOJOTHYECKHX MpoldiieMax

XUMHUYCCKOIro IMpon3BOJACTBA

XUMHS U KU3Hb. PacuéThbl

3.1

ChopMupoBaHHOCTh MPEICTABICHUN O XUMHUYECKON COCTaBIIsAIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBl MHpa, POJIM XUMHH B IIO3HAHUU
SBJICHUHA TpUPOAbI, B (HOPMUPOBAHMM MBILIUICHUS U KYJBTYpBhI
JUYHOCTH, €€ (YHKIMOHAJIbHOW TI'PaMOTHOCTH, HEOOXOIMMOM st
pelIeHusT TMPaKTHYECKUX 3aad M SKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cperie

3.2

CdopmupoBaHHOCTH YMEHHUU KPUTHYECKH aHAIM3UPOBATh
XMUMUYECKYI0 HH(pOpMAIMIO, MOJyYaeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOW KOMMYHHKAIUH, ceTh IHTEpHET U JIpyrue)

3.3

ChopMHUpPOBAaHHOCT, YMEHHH COOJIOMATh TpaBUja SKOJOTUUYECKH
1es1ecoo0pa3Horo MoBeeHust B OBITY M TPYJIOBOH JESATEIHLHOCTH B
LEIAX COXPAaHEHMsI CBOETO 3J0POBbS M OKpPYXKAOIIEH NPUPOIHOU

cpensl

3.4

Oco3HaBaTh ONACHOCTh BO3JCUCTBUSL Ha JKUBBIE OpPraHU3MBI
onpeAe€HHBIX BEeIIECTB, MOHMMAas cMbIch nmokasatens [IJIK, noscHITh
Ha IIpUMeEpax CrocoObl YMEHBIIICHHSI U IPEOTBPAIICHUS UX BPEIHOTO

BO3JCHUCTBUA Ha OpraHu3Mm 4€JIOBCKaA

3.5

ChopMupoBaHHOCTP ~ yMEHUH  INPOBOAUTH  BBIUUCIEHUS  C
MCIIOJIb30BaHUEM IIOHATHS «MaccoBas JOJs BELIECTBA B PacTBOPE»,
O00BEMHBIX OTHOIIEHUI Ta30B MPHU XUMHUECKUX PEAKIHSIX, MacChl
BEIIIECTBA WM 00bEMA Ia30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA,

Macce win 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU BEIICCTB,




TEII0BOro 3(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHHUSI MacChl

BCIICCTB, MPCBPAIICHUA U COXPAHCHUA SHCPIrun

ITPOBEPAEMBIE JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Kon

[IpoBepsieMblil AIEMEHT COJEepHKAHUS

1

Teopernueckne OCHOBBI OPraHU4YECKONH XUMHUHU

11

Hpez[MeT OpFaHquCKOﬁ XUMHUH: €€ BO3HHMKHOBCHHEC, Pa3BUTUC U 3HAYCHHUE B
IMOJIYUYCHHUH HOBLIX BCHICCTB M MATCPUATIOB. Teopm[ CTPOCHUA OPraHUYCCKHUX

coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE IMOJIOKEHUS

1.2

CtpykrypHble (OPMYJIBI OPraHUYECKUX BEIIECTB. | OMOJIOTHS, H30MEpHSL.
XHAMHUYECKas CBSI3b B OPraHUYECKHUX COCAMHEHUAX — OJHMHAPHBIE U KpPAaTHBIE

CBA3H. HpCI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

1.3

Homenkiiatypa oprannueckux COeIMHEHUH (CHUCTeMaThuuecKasi) U TPUBUATbHbIE

Ha3BaHUS BaXXHEUIIINX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHu4CCKUX BCHICCTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psan. MeraH W 3TaH —
MPOCTEHIINE MPEACTABUTENHN aTKaHOB: (hM3MUECKHE W XMMHYECKHUE CBOICTBa
(peakiuu 3aMeIeHUsT W TOPEHHs), HAXOXJEHWE B TMPUPOJE, TOJIYYCHHE U

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUI psil. DTUIIEH U MPOIUIEH —
MPOCTEHIINE MPEACTABUTENN AJKEHOB: (DM3MUECKHE U XMMHUYECKHE CBOMCTBA
(peakuyu THIPUPOBAHUS, TaJlOTCHUPOBAHUSA, TUApPATALUU, OKHUCIEHHS U

HOJII/IMepI/I3aLII/II/I), MOJIYUYCHHUEC U IPUMCHCHUC

2.3

Anxanuensl: OyrtaaueH-1,3 u wmetunOyrtaaueH-1,3: cTpoeHue, BakHeHIIne
XMMHYECKHE CBOICTBa (peakuus noaumepusaiun). [lomydeHrne CHHTETHYECKOTO

Kay4dyKa U PE3UHBI

2.4

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUSI, TOMOJIOTHYECKUHN Psill. AIIeTHIIEH —
MPOCTEHIINIA TpeACTaBUTENb AJKUHOB: COCTaB, CTpPOEHHUE, (U3NYECKHE U
XUMHYECKHE  CBOMCTBAa  (peakuuMud THAPUPOBAHUS,  TaJOTEHUPOBAHUSA,

ruaparanuu, I OpCHI/I}I), MOJIYUYCHHUEC U TPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTrpoeHue, Qu3Myeckue U XUMHYECKHE CBOMCTBA
(peakuuy TrajoOreHUpOBaHUS W HUTPOBAHMS), IOJIYYEHHE M IPUMEHEHUE.
Tomyon: cocraB, cTpoeHue, (pu3NYeCKHMe M XUMHUYECKHE CBOMCTBA (peakuuu
raJJOTeHUPOBAHUSI U HUTPOBAHUSA), MOIy4YEHUE U NpUMEHEHHe. TOKCHYHOCTH
apeHoB. ['eHeTHueckas CBsA3b MEXAy YIVIEBOJOPOJAMH, NMPUHAUICKAIUMHI K

Pa3JINIHBIM KJIacCaM




2.6

[IpuponHblE HMCTOYHUKH YIIEBOAOPOAOB. IIpupOoaHBII ra3 M IOIyTHBIE
HedTsHbIe Ta3bl. HedTh 1 e€ npouncxoxaenue. CriocoOsl nepepaboTku HEPTH:
NIEPEroHKa, KPEKUHI (TepMHMUYECKHUH, KaTaluTH4ecKuil), muponu3. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHE B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHbII

yTOJIb U IPOAYKTHI €T0 MepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHu4€CKUC COCANMHCHUA

3.1

[IpenenbHble  ONHOATOMHBIE COHUPTHI. MeETaHOI M 3TAaHON: CTPOEHHE,
(¢u3MUeCKne U XUMHUYECKHE CBOWCTBA (PEaKIMU C aKTHUBHBIMH METaJUIaMH,
raJIOTeHOBOJIOPOJIaMH, TOPEHHE), MPUMEHEHHE. BomoponHbIe CBSI3U MEXIY
MOJIEKYJIAaMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJa Ha OpPraHu3M YeJIOBEKa.
MHoOroaTtoMHbI€ CIIUPTHL. DTUIICHTIIMKOIb U TNIULEPHH: CTpOeHUE, GU3NIECKUE
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IIEJTOYHBIMU MeETaUIaMH,
KaueCTBEHHAs] peaklus Ha MHOTOATOMHBIC CIHPTHI). JeiicTBHE HA OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC TIIMOCPpHUHA U STHJICHIJIMKOJIA

3.2

@deHoJI:  CTPOGHHE MOJIEKYJIbI, (U3UYECKUEe U XHUMHUYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

Anpaerunpl U KeToHbl. DopManbAerul, alleTalIbICTU: CTPOECHUE, (PU3NUECKIE
M XHMHYECKHME CBOMCTBa (peakiMy OKHCIEHHS ¢ BOCCTAaHOBIICHUS,

Kau4C€CTBCHHLIC peaKHI/II/I), MOJIYUCHHUEC U IPUMCHCHUC

3.4

OnHOOCHOBHBIE Ipe/iesibHbIe KapOOHOBbIE KUCIOTH. MypaBbUHAs U YKCyCHas
KHUCJIOTBI: CTpOeHHE, (PU3NYeCKHe U XMMHYECKHe CBOMCTBa (CBOicTBa, olmiue
JUIS KJlacca KHCIIOT, PEaKIus 3Tepu(HUKanuu), MOJy4yeHUE U IpPHUMEHEHHE.
CreapuHOBas U OJEMHOBasA KUCIOTHI KaK MPEICTaBUTENN BBICIINX KAPOOHOBBIX

KHUCIOT. Mbla Kak COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefiCTBHE

3.5

CrnosxHble 3QUpbI KaK TPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ MAPOIH3 CIOKHBIX
s¢upoB. Kupsl. I'maponus xupos. [Ipumenenue xupos. bruonornueckas poib

KHUPOB

3.6

VYraeBojpsl: cocTaB, Kilaccu(UKanus yrieBoaoB (MOHO-, U~ U MOJIMCaXapH/Ibl).
I'moko3a — mpocTedmuii MOHOCaxapuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYIIbI,
¢bu3MYecKne M XHWMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C THAPOKCHIOM
menu(ll), okucieHume amMMuadHBIM  pacTBOpoM  okcuma  cepeopa(l),
BOCCTAaHOBJICHHE, OpO’KEHUE TIIIOKO3bI), HAX0XKJIEHHE B MIPUPOJIE, TPUMEHEHUE,
Ouosiornyeckas posb. @orocunTe3. PpyKTO3a Kak U30Mep IIoKo3bl. Kpaxman
U LEJUTION03a KaK MPUPOAHBIE monuMepbl. CTpoeHne Kpaxmaia M [eJUTIOI03bL.
®dusnyeckne M XUMHYECKHE CBOMCTBA Kpaxmana (THAPOJIM3, KadyeCTBEHHAsS

peakius C HOJIOM)

A3oTcoaepikallie OpraHnyecKue CoeAMHEHUs




4.1

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHndyecKue coequHeHus. Ou3nuecKkue u
XMMHUYECKHE CBOWCTBA aMMHOKHUCIOT (Ha NpuUMepe MMLIMHA). buonorunueckoe

3HAa4YCHUC aMHMHOKHUCIIOT. HCHTI/I,I[BI

4.2

benku kak ©OpUpOJHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHMHUYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalrsd, KAHECTBCHHBIC PCAKIIMU Ha Oenku

BBICOKOMOJ'ICKyanpHBIe COCOAUHECHUA

5.1

OCHOBHBIE IIOHSATHSA XHMHH BBICOKOMOIJICKYJISAPHBIX COG,Z[PIH@HHIZZ MOHOMCp,
IIOJIUMED, CTPYKTYpPHOC 3BCHO, CTCIICHb MMoJIMMEpHU3alum, cpeaHsasa
MOJICKYJIsIpHad Macca. OcHoBHBIC MCTOJbl CHUHTC3a BbICOKOMOJICKYJIAPHBIX

COCI[I/IHGHI/If/'I — [MoJIMMEpHU3alnAa U IMOJUKOHACHCAI A

5.2

3KCH€pI/IMeHTaJII)HI)Ie MCTOABbI H3Y4YCHHA BCUHICCTB W HX HpeBpameHI/Iﬁ:
O3HAaKOMJICHHUE C 06pa311aM1/1 INpUpPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayayKoB. HonyquHe CUHTCTUYCCKOI'O KayuyKa U PE3UHbI

11 KJIIACC

Kon

[IpoBepsiemMblil 2IEMEHT COAEP)KaHUS

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

11

XuMUYecKui dreMeHT. AToM. Sapo aToMa, U30TOIbI. DIEKTPOHHAS 000I0YKa.
DHepreTHyecKre YpOBHHU, TOAYPOBHUA. ATOMHbIE OpOHTANH, S-, P-, d-3JIEMEHTBHI.
OcobeHHOCTH pacipeiesieHUsl JIEKTPOHOB TI0 OPOUTAIISIM B aTOMaXx 3JIEMEHTOB

NEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

Ilepnonnueckuit 3akoH n Ilepuoguyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB
J.W. MenneneeBa. CBsi3b neproguueckoro 3akoxa u [lepuoaudeckoil CUCTEMBbI
XUMHYECKUX d1eMeHTOB J[.M. MeHeneeBa ¢ COBPEMEHHOM TEOPUEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUS CBOMCTB XUMHYECKHX 3JIEMEHTOB U
o0pa3yeMbIX UMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIMIaM U MEepUOJaM.

3HaueHMe MNEPUOANYICCKOr0 3aKOHA B pa3BUTHU HAYKH

13

CTtpoeHue BemecTBa. XHUMHYECKas CBsI3b. BHABI XUMHYECKOW CBS3U
(koBasieHTHasl HETOJSPHAs W TIOJSIpHAsl, WOHHAs, MeTajuinyeckas). VoHBI:
KaTUOHBl M AaHMOHBL. MeXaHW3Mbl OO0pa30BaHMSI KOBAICHTHON XHMHUYECKOMN

cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BomopoHas cBs3b

14

BanentHoCTh. DnexkTpooTpuniaTenbHOCTh. CTENEHb OKUCIEHUS

1.5

BemecTBa MOJIEKYJIIpHOTO U HEMOJIEKYJISIPHOTO CTPOECHHUS. 3aKOH ITOCTOSHCTBA
cocTaBa BellecTBa. THUIBI KPUCTAIIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA

BEIIECTB OT THUMNA KpHUCTauIMueckod pemérku. [lonarue o aumcnepcHbIX




cucremMax. VIcTuHHBIC B KOJUIOUJHBIC paCTBOPLI. MaccoBas J0JIs1 BEIICCTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiatypa

HCOPTraHNYCCKUX BCIICCTB

1.7

Xumnueckass — peakuus.  Krmaccudukanms — XMMUYECKMX — peakluii B
HEOPraHMYECKON U OPraHUYEeCcKOi XMMHUHU. 3aKOH COXPAHEHUSI MacChl BELIECTB,

3aKOH COXpPaHCHH: U MPEBPAILICHUA SHEPTHUU ITPU XUMHUYECCKUX PEAKIHAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.9

OOpatumble peakuud. XUMHUYECKOEe paBHOBecue. DakTophl, BIMSIOIMIME HA

COCTOSIHAE XUMHU4YeCcKoro papHoBecud. [Ipuniun Jle [larense

1.10

OnekrponmTHyeckas auccoranus. CuiapHble U cradbie anmexTpoiutel. Cpena
BOJIHBIX PAacTBOPOB BEUIECTB: KHUCINAs, HEUTpalpHas, IenovHas. Peakuuun

HOHHOTO 0OMeHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKuu

Heopr AHNYCCKasaA XUMUA

2.1

Hewmeramnsl. [Tonoxxenne nemeraios B [lepuoguyeckoit cucteMe XUMUYECKUX
sanemenToB J[.1. MenzeneeBa 1 0COOEHHOCTU CTPOEHHS aTOMOB. DU3NYECKUe
CBOICTBa HEMETAUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IMpUMEpPE KHUCIOpOaa,

cepsl, hochopa u yriiepoaa)

2.2

XUMHYECKHUE CBOMCTBA BAXKHEWIIMX HEMETALIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yriaepoga W KpeMHHS) U UX COEAMHEHUN  (OKCHUIIOB,
KHCTIOPOJICO/ICPIKALIINX KHUCIIOT, BOJOPOAHBIX coenuHeHuit). Ilpumenenue

BaKHEHUIIIMX HEMETAJIJIOB U MX COCTUHEHUI

2.3

Meramibl. [lonmoxenne meramnoB B Ilepuoanueckoil CHUCTEME XHUMHUYECKUX
anemenToB JI.1. MenneneeBa. OCOOEHHOCTH CTPOSHHS DJIEKTPOHHBIX 000JI0UEK
aTomoB MeTasuioB. O0mue pusznyeckne cBocTBa MeTalIoB. CIIaBBl METAJIJIOB.

DIIEKTPOXUMUYECKUHN Pl HAIPSHKEHUM METAJIIIOB

2.4

XWMHUYECKHUE CBOWCTBA BAXKHEWIIMX METAJUIOB (HATPHM, KWW, KaJlbIUH,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKeJIe30, MeJlb) U UX coeauHeHuid. OOmue

CITIOCOOBI MOJIYUCHUA MCTAJJIOB. HpI/IMCHCHI/IC METAaJlJIOB B GBITy N TCXHHUKC

2.5

I'eneTmueckas CBSI3h HCOPraHN4YCCKUX BCIICCTB, MPUHAIJIC)KAIIUX K pa3JINIHbIM

Ki1acCaM

XUMHS U )KU3Hb

3.1

Ponp xumum B 00ecTieUeHHHM 3KOJIOTHYECKOM, SHEPreTHUYECKOM W THIINEBOU
6630HaCHOCTI/I, pa3BI/ITI/II/I MCAUIIUHBI. HOHSITI/IG (6] Hay‘-IHBIX METOAax IMO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKI_II/Iﬁ




HpeI[CTaBJ'IeHI/ISI 00 O6H.[I/IX HAaYUYHBIX IMTPUHIHUIIAX MPOMBIIIJICHHOI'O MMOJTYYCHUSA

BAKHENIIMX BEMIECTB. YEIOBEK B MHUPE BEIIECTB U MATEPHAIOB: Ba)KHEHILNE

3.2 CTPOUTEIIbHBIE MaTEePHAIbl, KOHCTPYKIIMOHHBIE MaTEPHAbl, KPACKH, CTEKIIO,
KepaMHKa, MaTepualibl Ui 3JIEKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYeCKUe U
MHUHEpaJIbHbIC YI00pEHUs
XuMHS W 370pOBbE YEIOBEKa: IpaBWJIa HCIOIB30BAHUS JICKAPCTBEHHBIX

3.3 IpernaparoB, IpaBuUiIa OE30MACHOTO MCHOJIb30BAaHUS IIPENapaToB OBITOBOH

XHWMHHU B HOBCCI[HGBHOﬁ KU3HHU
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