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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo xumuu paszpaboraHa Ha ocHoBe DelepaibHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 oOpazoBanun B Poccuiickoii ®Denepauun»,
TpeOOBaHMI K  pe3yibTaTaM OCBOEHHMS  (enepasibHOW  00pa3oBaTEIbHOM
nporpamMmbl cpenHero obiero odpaszoBanus (POII COO), npencraBieHHBIX B
®denepaibHOM TOCyAapCcTBEHHOM oOpazoBarenbHoM ctaHaapre COO, ¢ yuérom
Konnenmuu mnpenojaBanusi y4eOHOro mpeamera «XHUMHsS» B 00pa3oBaTelbHBIX
OpTraHU3aAUAX Poccuiickoi denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBaresbHbIE MPOTrPaMMbl, U OCHOBHBIX TOJIOKEeHHH «CTpaTeruu pa3BUTHS
Bocniutanus B Poccuiickoil @enepauuu Ha niepuon Ao 2025 roga» (Pacnopsixenue
IIpaButenbcTBa PO oT 29.05. 2015 Ne 996 - p.).

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM D3TAalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOUYEBBIX IIEHHOCTEH, MNPUCYLIUX
[IEJIOCTHOM CHCTEME XHUMHUYECKOTO O00pa3oBaHUsA. OIJTH IIEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpPHI
YeJoBeKa, a TaKXke OHKOJOTHUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M MPUPOAHOM cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOyyJaromuxcs Ha YpOBHE CpeHero ooimero oOpa3oBaHMs CPEACTBAMH yYeOHOTO
npeamMeTa «XUMHS», COJAEpKaHUE W IOCTPOEHUE KOTOPOrO OMNpPEACIICHbI B
nporpaMMe 1O XMMHUU € Y4€TOM chnenuduKd HayKu XUMUU, €€ 3HA4YeHUs B
MMO3HAHUU TIPUPOJBl U B MaTEpPUATBLHOM XWU3HU OOIIECTBA, a TaKkKe C y4ETOM
oOmux 1eneld W TMPUHIUIOB, XaPAaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeiHero o01iero oopasoBanus B Poccuiickoit deneparuu.

XUMHSI KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYI0 POJib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAINMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHH€ IIEJIOCTHOTO MPECTABICHUS 00 OKPY’KAIOIIEeM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBEKa, KOTOpoe (HOPMUPYETCS B XMMHUU Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOMIErO0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIaCTIMH MPUMEHEHUS.

TecHO B3aUMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMM HAayKaMU, XHMHS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOUMBIM YCIOBUEM YCIEITHOTO
TpyJAa W JKU3HU KaxJoro wieHa oOmectBa. CoBpeMEHHass XUMHUSI KaK Hayka
co3ujJiaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHHE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHSL 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON OE30MMaCHOCTH M OXPaHbI 3JI0POBbSI.



B cootBercTBUM ¢ OOmIMMHU LEISIMH M TPUHIUIAMH CpPEIHEro OOLIero
oOpazoBanus cojaepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIN YPOBEHb
M3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydarommxcs, HEOOXOOUMYK0 UM 1 BbIPaOOTKHM  MHUPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOIO BKJIIOYEHUS B JKU3Hb COLMUYMA, MPOAOIKEHUS
o0pa30BaHus B PA3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsiomiuMu  NpeAMeTa «XUMHsD» SABISIOTCS 0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHHUM 1O HEOPTraHWYECKON XMMHM (C BKIIOYEHUEM 3HAHHUM U3 OOIIeH XUMUHN) U
OpraHn4eckon xumuu. PopmMupoBaHUE JaHHOU CUCTEMBI 3HAHUW NIPU U3YyUYCHUU
npeaMera o0OecreyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pa3ust
BEII[ECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxanus KypcoB — «Opranudeckass xumus» u «OOmas u
HEeopraHuyeckas XuUMus» copmupoBaHa B MporpamMme MO XHUMHM Ha OCHOBE
CUCTEMHOI0 TOJXO0Ja K M3YyYCHHIO Y4eOHOro marepuaja U 0O0yCJIOBIICHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH Ha  ONPEICIEHHBIX
TEOPETUYECKNX YpOBHiIX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPTraHHYECKHX
COCIMHEHHUH, a TaKXke Ha YPOBHE CTEPEOXHMMHYECKHMX U AJIEKTPOHHBIX
npeJcTaBlIeHud O cTpoeHuu BemlecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JIO CIOXKHBIX OMOJIOTHUYECKH
AKTUBHBIX COEIMHEHUN. B Kypce oOpraHnyeckod XUMHM IIOJy4YarOT pa3BUTHE
c(OpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs NEPBOHAYAIbHBIE
MIPEICTABICHUS] O XUMUYECKOM CBS3H, KIaCCU(MUKAIIMOHHBIX MPU3HAKAaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUYECKOUN pEAKIIHUH.

[log HOBBIM yrjaoM 3peHHss B IpeaMere «XuUMHsD 0a30BOr0 ypOBHS
paccMaTpUBaeTCsd U3YYEHHbIH Ha YpPOBHE OCHOBHOrO 00mIero oOpa3oBaHus
TEOPETHUUECKU MaTepuand U (AKTOJIOTMYECKUE CBEACHHUA O BELIECTBaX U
XUMHUYEeCKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» OOyYaIOMIMMCSl TMPEAOCTABISAECTCA BO3MOXXHOCTh OCO3HAaTh 3HAUYEHHE
MEPUOJINYECKOTO 3aKOHA C OOUIETEOPETUUYECKUX M METOJOJOTMYECKUX TO3ULUH,
rIIy0oke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMA STOTO 3aKoHa — OT
006o01m1aromien 10 0OBICHSIONMIEH 1 MPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHWM O BaXKHEMIIUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMHUUYECKUX PEAKIUAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus jJomnojHsercs B Kypcax 10 um 11 kmaccoB
AIEMEHTAMH COJIEPKAHUS, HUMEIOIIMMH KYJIbTYPOJIOTUYECKUI UM MPUKIATHON
XapakTep. OTH 3HAHUSI CHOCOOCTBYIOT TOHUMAHHMIO B3aWMOCBSI3M XHUMHUHU C



OPYTUMH HAyKaMU, PACKPBIBAIOT €€ pOJib B INO3HABATEIBHOM M IMPAKTUYECKOU
JESITENbHOCTA 4YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUS K Ipoleccy
TBOpYECTBA B 00JIACTU TECOPUM U MPAKTUYECKUX MPHUIOKECHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCSI B OOIMIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpoOsemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKA OCMBICIUBATh MHGOPMAIMIO U
IPUMEHATh €€ [UI [ONOJIHEHUsS 3HAHUW, PELICHUS WHTEIUIEKTYIbHbIX |
AKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3a/1ay. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHUSD»)  JAHHOTO  yYPOBHS  M3YYEHUST  OPHUEHTHPOBAHO  Ha
dbopmupoBaHre y OOyYarOMIMXCS MHUPOBO33PEHUYECKON OCHOBBI JUISI TIOHUMAHMUS
¢bunocodckux uaeH, TakuX Kak: MaTepUalbHOE €IWHCTBO HEOPraHUYECKOro U
OpraHMYecKOro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTABOM H
CTPOEHHUEM, I[I03HABAEMOCTh NPUPOAHBIX SBICHUA NYyTEM OSKCIIEPUMEHTA U
pEelIeHUs] TMPOTUBOPEYM MEXKIy HOBBIMH (aKTaMHd U TEOPETHUYCCKUMU
NPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUH HYKOJIOTHYECKUX MpoOieM, a
TaKxe Mpo0JeM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3JaHUsI HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B mnnaHe pemeHus 3agady  BOCHMTAaHUS, PAa3BUTUS M COLHMAIM3ALUU
oOy4JaromMxcs MNPUHATHIE MPOTPAMMOM IO XUMHUHU MOAXOAbl K OIpPENETICHUIO
COllep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JEHUCTBUN, UMEKIUX 0a30Bo€ 3HAYEHUE A
pPa3TUYHBIX BHJIOB JIEITEILHOCTH: peIIeHUs MnpobieM, TIOWCKa, aHaiu3a |
00paboTku nHMOpPMAIIUK, HEOOXOAUMBIX JIJISI IPHUOOPETEHUSI OTBITA TIPAKTUYECKOM
U HUCCIEN0BATENBCKON AEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUU
XUMHH.

B mnpaktuke mnpemojaBaHus XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHEro OOIIEro 00pa3oBaHUs, IPHU ONPEICICHUN
COZIEPKATEIIbHOM XapaKTEpUCTUKUA LEJed W3yYeHHs NPEeAMETa HaIPaBICHUEM
MEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO NpPU3HAETCS (OPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH Kak O0JacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
NEATEIbHOCTH YE€JOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOAUYECKON TOYKH 3PEHHUS TAKOM IIOJAXOJ K OIPEHCIIEHHUIO LEIEeU W3yYEHUS
IIPEAMETA SABJISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHo AaHHOM TOYKE 3pEHUS TJABHBIMM LEISMH W3YUYEHHUs IpeameTa
«Xumus» Ha 0230BOM YPOBHE SBIISIFOTCS:

e (opMUpPOBAHHE CHUCTEMbl XUMHUYECKHUX 3HAHUM KaK  BaKHEUIIEH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYeBbIe TOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHUMHH,
OCBOCHME $S3bIKA HAyKH, YCBOCHHE U IIOHHMMAHHUE CYIIHOCTU TOCTYIIHBIX



00001IeHNIT MHPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMJIEHHE C UCTOpHEl
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHpPOBaHUE U PA3BUTHUE NMPEICTABICHUNA O HAYUYHBIX METO/AX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAMMBIX [UIsi MpUOOpeTeHus
YMEHHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHMHUYECKHX SBJICHUH,
UMEIOIIIUX MECTO B MPHUPO/JIE, B TPAKTUUECKON U MOBCETHEBHOM KU3HH;

e Ppa3BUTUE YMEHUH U CIOCOOOB JIEATEIBLHOCTH, CBSI3AHHBIX C HAOJIOJECHUEM
U OOBSICHEHHMEM XUMHUYECKOIO 3SKCHEPUMEHTa, COOIIOJEHUEM MpPaBHII
0e30macHOro OOpaIeHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atumMm, conepkatenbHasi XapaKTepUCTUKA LIeJed U 3a1a4 U3y4eHUs
MpeaMeTa B IPOrpaMMe 1Mo XUMHUHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM NPUOPUTETAMH B CUCTEME CpeAHEro oomero oopaszoBaHus. CerogHs B
MpernoJlaBaHu  XUMHH B OoJbliel  cTemeHW OTHAETCsl  MPEANnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJAEpXKaHus OOydeHHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHUKA 00I11€00pa30BaTeIbHON OpraHu3aliy, BIAJCIOIIET0 He
Ha0OpOM 3HaHUM, a (PYHKIHMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CHOCOOAMHU U
YMEHHSIMU aKTHUBHOTO MOJIYYEHUS 3HAHUN M MPUMEHEHUS UX B PEATbHOU KU3HU
JUTSL pEIIeHUS IPAKTUUYECKUX 3a7ad.

B cBf3uM C 3TUM TpU U3yYeHUM NpeaMera «XUMHs» JIOMUHHUpPYIOIIee
3HAYEHUE MPUOOPETAIOT TAKHE LIENU U 3aJa4H, KaK:

ajanTamnys 00y4aromuXcsl K YCIOBHSIM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHHe y OOy4arolUMXCs  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
JESATENbHOCTU: PEIIeHUus MpoOieM, MOUCKa, aHan3a U o0paboTKH MH(OpManuH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUSI OMbITa JCATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TIO3HAHWM XUMHUHU, a TakXkKe [UIl OIEHKA C TO3UIHM
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEJIbHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00yUYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMHU, UCIIOJIB30BATh
COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTUM ISl TIOMCKA UM aHain3a yueOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMSI;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIILJIEHUs1, HA0II0AATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHUU W TIPOBEJECHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydJaromuxcs yOeXJAEHHOCTH B  T'YMaHUCTUYECKOM
HaIpaBJIICHHOCTH XUMHH, €€ BaXXHOW pPOJU B PEIICHUM IIOOAIbHBIX MPOoOseM
pPallMOHAIILHOTO MPUPOIOTO0JIb30BaHMS, TTOTIOJIHEHUSI SHEPIETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJIMMOCTH OepexHOro
OTHOILICHHS K TIPUPOJIE U CBOEMY 3JI0POBBIO, a TaKXKe MPUOOPETECHHS OIbITa
WCITOJIb30BAHUS TOJMYYCHHBIX 3HAHWWA I TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yuyeObHoM maHe cpenHero oOmiero oOpa3oBaHUs MpeAMET «XHUMHUS»
0a30BOr0 YPOBHS BXOJUT B COCTaB MpeaMETHOU 00sacTu «EcTecTBEeHHO-HAyYHBIC
MIPEMETHD).

OO61iee yncIo 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUH, HA 0a30BOM ypOBHE
cpeaHero oo6mero obpaszoBanus, cocraBisgeTr B 11 kmacce — 34 yaca (1 yac B
HEJIETIO).



COILEPKXAHHUE YYEBHOI'O IPEIMETA «XUMMUSA»

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMHUHU

Xumudeckui anemMeHT. Atom. Sapo aroma, H30TOMNBL. JJIEKTPOHHAsA
000s10UKa. DHEPreTUYECKUE YPOBHHU, MOJAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/ielieHUs AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX TIEPHOIOB. IINEKTPOHHAS] KOH(PUTYpAIUs ATOMOB.

[Tepuonuueckuii 3akoH u Ilepuoauueckas cucTeMa XMMHUYECKUX JIEMEHTOB
. 1. Menneneea. CBs3b MepUOANMYECKOro 3aKkoHa U [leprnoanmdeckoil cCuCTeMbl
xumuyeckux aemeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOpHUEW CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB IO TpPyINaM M TMepUojam.
3HauYCHHUE NEPUOJIMUECKOTr0 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJICHTHAsl HEMOJISIpHAs W TMOJIApHAsi, MOHHAs, MeTajinueckas). MexaHUu3Mbl
oOpa3oBaHHUS KOBAJIEHTHOM XWUMHUYECKOW CBsi3M (OOMEHHBIH M JIOHOPHO-
akienTopHeiil). BogopoaHas cBsi3b. BalleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
CrenenbokucieHus. MIoHbl: KAaTHOHBI U AaHHUOHBI.

BemectBa  MOJEKYJSApPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[Tonsitue o aucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHWYECKUX BelEecTB. ['eHeThdeckas CBsI3b HEOPraHMYECKUX BEILECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIaccaM.

Xumuueckas — peakinusa.  Kiaccudukanus — XMUMHYECKMX — peaknuid B
HEOPraHMYEeCKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPaHEHUsS MAaCChl BEILECTB,
3aKOH COXPAHEHUA U MIPEBPAILCHUS SHEPTUM TPU XUMHUUECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMMOCTb OT pa3inuHbIX (hakTopoB. OOpaTnMbie
peakunu. XUMHYECKOE€ paBHOBecue. DaKTOpbI, BIUAKOIIAE HA COCTOSHHE
xumMuueckoro pasHosecus. [Ipunnun Jlelllarense.

OnekTponauTnyeckas aucconuanusa. CuiibHbIC U ciiadbie 37eKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEILHBIE PEAKIINH.



OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEUIECTB M WX MpEeBpallCHUN:
nemoHctpanusa tabmun «l[lepuonnueckas cuctema xumudeckux snemeHtos . U.
MenneneeBay, u3ydeHUE MoOJeNed KPUCTAUIMUYECKUX PEHIETOK, HAOII0JICHHE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCUAA
BOJIOPOJA B MPHUCYTCTBUMU KAaTAIM3aTOPA, ONPEAEIEHUE CPEJIbl PACTBOPOB BEILIECTB
C TOMONIbI0 YHUBEPCAIBHOIO HWHIUKATOPA, PEAKIMH HOHHOTO OOMeEHa),
MIPOBEJICHUE TTPAKTUUECKON paboThl «BiusiHue paznuyHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIIUm».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX peakuuid, B TOM YHCIE
TEPMOXMUMHUYECKNE PACUETHI, PAcU€Thl C HCIOJB30BAHUEM IOHATHUS «MAacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxxenne HemetaiuioB B lleproamyeckon  cucreme
xumuueckux sieMeHtoB JI. M. MeHneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyuecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONHSI HEMETaUIoB (Ha MpUMEpe
KHCJIOpO/a, cephl, hochopa u yriaepoa).

XVMMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAJIOB (TaJlOT€HOB, CEphl, a30Ta,
docdhopa, yriepoga U KpeMHHMs) W HMX  CO€AMHEHUH  (OKCHJOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMU.

Mertamnel. [lonoxenne meraiuioB B [lepuoaudeckor cucTeMe XUMHYECKHAX
sanemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. O0mue guiznueckue cBoiicTBa MeTamuioB. CIiiaBbl METaJIOB.
DNEKTPOXUMHUYECKUN PSiJT HAMIPSKEHUI METaJIOB.

XHWMHUYECKUE CBOWCTBA BAKHEHIIUX METAJJIOB (HATPUM, KaJlui, KaJbLIHM,
MarHui, alFOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl nomyyeHus: MetamuioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS BEUIECTB M WX MpPEBpaIlCHUN:
M3YUYCHHE KOJUICKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HAOJIOJIEHWEe M OIUCAHHE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHUIA ATIOMUHHUS C PACTBOpaAMU
KHUCIIOT U LIEJIOYEH, KaYeCTBEHHBIE PEaKIIMN Ha KATUOHBI METAJJIOB).

Pacuétnrble 3amaun.

Pacuétsl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY
BEII[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJHO
13 BEILIECTB UMEET MPUMECH.



XHUMHA ¥ KU3HDb

Ponp xuMum B oOecriedyeHUH SKOJOTHYECKOM, SHEPreTHUYECKOW U IHUILEeBOM
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAy4YHBIX METOJaX MO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIHHM.

[IpencraBimennss 00 OOMMX HAYYHBIX TMPHHIUMIIAX  ITPOMBIIIJICHHOIO
MOJIYYEHUSI BAXKHEUIIINX BEIIECTB.

UenoBek B MHUpPE BEHIECTB M MAaTEPUATIOB: BAXHEUIIUE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKUIHOHHBIE MATEpHUabl, KpPACKH, CTEKIO, KEpaMHKa,
MaTepHuaibl Ui 3JCKTPOHUKH, HAHOMAaTE€pHUasbl, OPTaHUYECKHUE U MHUHEPAJIbHBIE
yao00peHus.

XuMHUs W 30POBbE YEIOBEKA: MPABUJIA MCIOIB30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MACHOTO UCIIOIb30BaHUS MPEMAPATOB OBITOBOM XUMHUU
B ITIOBCEIHEBHOM KU3HU.

MexrpeaMeTHbIE CBA3U.

Peanuzanust  MeXnpeAMETHBIX  CBsA3€H MpU  HM3YyYeHHH  oOlmed u
HEOpPraHM4eCKorW XumMuu B 11 Kiacce OCyIIECTBIAETCS Ye€pe3 MCIOJIb30BAHUE KaK
OOIIUX ECTECTBEHHO-HAYYHBIX IIOHATHH, TaK W TIOHATHH, SBIISIOIIHXCS
CUCTEMHBIMHU ISl OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: HAay4YHbIM (DAKT, TUIOTE3a, 3aKOH,
TeOpusi, aHalu3, CHUHTE3, Kilaccuukamus, MEePUOJAUYHOCTb, HAOIIOJACHUE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusznka: MaTepusi, SHEPTUsi, Macca, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, (PU3NUECKUE BEIUYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kjeTka, opraHu3M, DJKocHcTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIUBO,
pPECYPCHL.

TexXHOJIOTHS: XUMHUYECKAs] MPOMBIIUICHHOCTh, METALIYPIUs, MPOU3BOJICTBO
CTPOUTENBbHBIX MaTEpPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, MHUIIEBAs
MPOMBIILJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MPENnapaTroB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAIIOB,
BJICKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWN
HA FA30BOM YPOBHE

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4arolMMHUCS MPOrpaMM CpeAHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM U TOpeaMeTHbIM). HayuHo-meroanueckoil OCHOBOM — JUIs
pa3pabOTKHU IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrPaMM CpPEIHEro OOLIEro
00pa30BaHUsI SABJIAETCS CUCTEMHO-AEATEILHOCTHBIN MOAXO/I.

B COOTBETCTBHHM € CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs IpeIMeTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJINYMe MOTUBALUU K O0yUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAULIMKA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, NPUCYIIMMH LEIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUs IpeameTa «XHMHS» JOCTUTalTCs B
€AMHCTBE YYEOHOM M BOCIUTATEIbHOM JAESATENIBHOCTU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMd POCCHUMCKOrO TPakJIaHCKOTO OOILECTBa, MPUHATHIMU B OOLIECTBE
HOpMamMM W [paBWIaMHU  [OBEJCHMS, CHOCOOCTBYIOUIMMH  IpoLEeccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBIIEHUS JIMYHOCTH
00yJaroITIXCsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHS»  OTPAKAOT
Cc()OPMUPOBAHHOCTh OIBITA II03HABATEIBHOM W TPAKTUYECKOM JEATEIBHOCTH
oOy4Jaronmxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpak1aHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYarOIIUMHUCS CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY M MPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBWiaxX MEXINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4€OHBIX M MO3HABATENbHBIX 3a/1a4, BHIIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs], JIOTUKY H
apryMEeHThI IpYTUX MPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOIO OTHOLIEHUS K HCTOPUYECKOMY M HAy4YHOMY HacCJIEAUIO
OTE€UYECTBEHHON XMMUM;

yBaXEHHUsI K MpOIlecCYy TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUYECKOTO
NPUMEHEHUS! XUMHUH, OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAyKH €CTh PE3yJIbTaT
JUINTENIbHBIX ~ HAOMIOJAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

UMHTEpeCa W I03HABATEIbHBIX MOTHBOB B IIOJIYYEHUH M TMOCIEAYIOIIEM
aHaJin3e MHQOpMAaIMK O MEPEOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YEeCTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHN;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMU,
U NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHHBATh CBOE IOBEACHUE U IIOCTYNKM CBOMX TOBApUILEU C
NO3ULMI HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IOCIEIACTBUN ITUX
ITOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHHs LEHHOCTEH 370poBOro MW Oe30macHoro obOpas3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3UYECKOMY U
IICUXWYECKOMY 370POBBIO;

coOmtoieHus1 mpaBui O€30MacHOro OOpalieHusi C BEIIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH,

[NOHMMAaHUS LEHHOCTH MPaBWI HWHIUMBHIYAIBHOIO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIE0BATEIbCKOM
NESATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX  BHJAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PpEIICHWM MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANPaBJIIEHHOCTH (B paMKax CBOET0 KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUYEHHUI0 MPOodecCuil pa3IudHoro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUIN M0 XUMHH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIbHOW TpaeKTOpUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX >KH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTeN 0011IeCTBa;

6) 3K0J1I0rH4eCKOro BOCIMTAHMS

HKOJIOTUYECKHU I1eJIeCOOOPA3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY
CYILIECTBOBaHHUS )KU3HH Ha 3€MIIE;

MMOHMMAaHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX TMpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATILHON CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWIKEHUW XUMHH  JUIS
pelIeHNs BONPOCOB PALlMOHAIBHOIO MPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IMPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOJHON Ccpejle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJIUYMS Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIbITA JeSATeTbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPaKTUKE, CIOCOOHOCTM W yMEHHUS AaKTUBHO TNPOTHUBOCTOSITH HJICOJOTHH
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUS CHeUu(PUKM XUMUM KaKk HayKH, OCO3HaHHUS €€ pOJIu B
(GhopMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH TMpOoOJIeM COXpaHECHUS
IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXHOM poOJd B
CO37aHMHM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPhI, PEIICHUH TI100aIbHBIX TIPOOIEM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBONH U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBLI, 00ECTICUCHUHU YCIOBUU
YCIEIIHOTO TpyJa W SKOJOTMYECKH KOMMOPTHON KHU3HM KaXKIOrO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIIOHMMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUS SIBICHUI OKPY>KAIOLIEr0 MHUpa U
OPOUCXOASIINX B HEM U3MEHEHUH, yMEHUS JejaTh 000OCHOBAHHBIE 3aKIOYEHUS HA
OCHOBE HAy4yHbIX (DaKTOB M MMEIOLIUXCS [JaHHBIX C ULEJIbI0 MOJy4YEeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHMS IS
peleHus: IpoOJieM B PeabHbIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPBIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyY€HUIO HOBBIX 3HAHMM IO XHMHH B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTAM TpyJa B pa3iM4HbIX cepax NpodecCHOHaIbHON

NEATEIIbHOCTH.
METANIPEIMETHBIE PE3YJIBTATbBI

MetanpeaMmeTHble pe3ysibTaThl OCBOCHHS yU4e€OHOro mpeaMera «XuMUus» Ha
YPOBHE CpEeAHEr0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HAQUMMBIE IS (GopMHpOBaHHS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPa’Karolue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cHeUu(UKy METOJO0B IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPTUs, SBICHUE,
MpOILECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCccle0BaHne, HAOII0eHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (byHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMITETEHIINH 00YyYaroInXcs;
CHOCOOHOCTb oOyuarommxcs UCMOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBbIE YUYEOHBIE
JEUCTBHUS B II03HABATEIBHOU U COLMAIIBHOMN IIPAKTHKE.

MeranpenMeTHble PE3yJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHbIMU  TIO3HABATEIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JICUCTBUSAMU.

Osaanenne YHHBEpPCAIbHBIMH y4eOHBIMH M03HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOruvyecKue aeMcTBusi:

CaMOCTOSITENILHO  (OpPMYJIHpPOBaTh M aKTyaJlM3UpoOBaTh  IMpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENN JACATEIbHOCTH, 3aaBas MapaMeTpsl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AESATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIIO/Ib30BATh IIPU OCBOCHWM 3HAHWUM INPUEMBI JOTMYECKOIO MBIIUICHUS —
BBIJICIATh XAPAKTEPHBIE NMPU3HAKU MOHATHUN M YCTAHABIMBATH MX B3aHMMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS 1J1 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpPATh OCHOBAaHUSA M KPUTEpUU [UIS KIAacCU(UKAMU BELIECTB W
XUMHYECKUX PEaKIIUM;

YCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3W MEXAYy H3yYaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
AQHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX
SBIICHUSX, (DOPMYJIHPOBATH BHIBOJBI U 3aKIIOUECHHUS;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CHMBOJIMYECKUE
(3HAKOBbBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUMA
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakuuy — IpPU PEUIEHUH YYEOHBIX ITO3HABATENIbHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJIEIIBHBIE MPEACTaBICHUS IS BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKLIUM.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBUS:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOIO IMO3HAHMUS BEIIECTB U XMMHYECKHUX
peaxkiuu;

(bopMyIUpPOBATH LIEJIM U 33/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh MOCTABIECHHBIE
U CaMOCTOSTEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITENILHOTO IIJITAHUPOBAHUS U IPOBEICHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOIIOJaTh 32 XOJA0M
mpolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTh
00001IeHNSI ¥ BBIBOIBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENBCKOW M MPOEKTHON
AESITENbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHMs NPAKTUYECKUX 3a7a4, NPUMEHEHHUIO pPA3IMYHBIX
METO/IOB ITO3HAHMUS.

3) padora ¢ ungopmanmein:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HMHpopManuu (HAy4dHO-
HOMyJIApHAs JMUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE IOCOOMS,
pecypcbl MHTEpHeTa), aHanmu3upoBaTh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (QopM
MIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEUYUBOCTb;



(bopMyIMpoOBaTh 3alpOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU TOUCKE U
orbope wuHPOpPMAIIMKA, HEOOXOAUMON JJis BBITIOJTHEHUS Yy4YEeOHBIX 3ajad
OIPEICIIEHHOTO TUIIA;

NpuOOpeTaTh OMNBIT HCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U Pa3INYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
uHpopmanuu (cxeMbl, rpaduKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIM SA3BIK B KAyeCTBE CpeACTBAa NpH pabore C
XUMHYECKON HH(OpMAIMeil: NpPUMEHSITh MEXIpeaMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaIJIATHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH /1efiCTBUSIMM:

3aJ]aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ AUaIOra W/Win
JUCKYCCUM, BbICKAa3bIBaTh  HJIeW, (QOPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTENBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C MpE3EHTAaIeil pe3yJbTaTOB IO3HABATEIbHON AESITETbHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluy y4eOHOTro MpoeKTa U (HOpPMyYIUPOBATH BBIBOJIBI
o pe3yjbTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN MYyTEM COTJIACOBAaHUsS MO3ULIUN B
X0Jie 00Cyk/1eHNs 1 0OMEHa MHEHUSIMHU.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENBHO IUIAHUPOBATh M OCYIUECTBIATH CBOKO ITO3HABATEIBHYIO
JEATENbHOCTh, ONpeNeisas €€ Uenu M 3aJadd, KOHTPOJIUPOBATh M IO MEpE
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe/UlaraéMblii aarOpuTM JEHCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX M HCCJIENOBATENbCKUX 3aJad, BbIOMpaTh Haubojee
3¢ (eKTUBHBIN crnoco0 HMX peumeHuss ¢ YYETOM NOJYyYEeHHsS HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH N1E€ATENbHOCTH HAa OCHOBE CaMOAaHaIU3a
Y CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

11 KITACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPaXkaroT:



c(hOpMUPOBAHHOCTh  MPEJCTABICHHH: O XUMHWYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJA XMMHUHU B T[IO3HAHUM SIBIICHUMU
npupojbl, B (OPMUPOBAHUU MBIIUICHUS ©  KYJbTYpPhl JIMYHOCTH, €€
(yHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIs pEUICHUS MPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATaIOIINE TOHATUSA (XMMHUYECKUUA 3JIEMEHT, aToM, H30Tom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJEKyJa, MOJIb, MOJSPHBIA OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTEIICHb OKUCICHUSA, XUMUYECKasA CBS3b
(KoBaJIeHTHasl, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTAIUITMYECKas PEIIETKa,
TUNBl ~XUMHUYECKUX  PEAKLIMH, PaCTBOpP, DIJIEKTPOIMUTHI,  HEAJIECKTPOJIUTHI,
AJIEKTPOJIUTUYECKAST JIUCCOLHUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peaklMi, XUMHUYECKOE PABHOBECHUE), TECOPUM W 3aKOHBI (TEOopHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckuil 3axkoH J[. M. Menneneena,
3aKOH COXPAHEHHS] MAacCChl BEHIECTB, 3aKOH COXPAHEHHS U MPEBPAILLICHUS YHEPTUU
MpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMUH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJIOTHUECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEHUU U O€30MaCHOM HCIOJIb30BaHUU BAXKHEUIIINX HEOPTAaHUUECKUX
BEII[ECTB B OBITY U MIPAKTUUYECKOM JCSITEIILHOCTH YEIIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHMM BBISIBJISATH XapaKTEepHbIE MPU3HAKKA TOHSATHH,
YCTAHABJIUBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITHUS MPU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIONH30BATh XMUMHYECKYH) CHMBOJIUKY IS
cocTaBieHus (OpMysa BEIIECTB M  ypPaBHEHMM XUMHUYECKUX  PEaKIIuH,
cuctematuueckyto HomeHknarypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTIECIbHBIX
HEOPraHUYECKUX BeEIIEeCTB (yrapHblii ra3, YIJIEKUCIBIM Tra3, aMMHaK, ramcéHas
M3BECTb, HETALIEHAs U3BECTh, TUThEBAs CO/A, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEIEATh BAJIGHTHOCTh U CTETICHb OKUCIICHUS
XUMHYECKUX IJIEMEHTOB B COEAUMHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBsI3U (KOBAJIEHTHAs, MOHHAsSI, METAJJIMYECKAs, BOJOPO/HAS) B COSUHEHUSIX, TUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOrO BeIIeCTBa (aTOMHAas, MOJICKYJspHas,
MOHHAs, METAJUTMYECKasl), XapaKTep Cpeabl B BOJHBIX PACTBOpPAaX HEOPTaHUUECKUX
COCIUHECHUM,

c(hopMUPOBAHHOCTH YMEHUUI YCTaHaBJINBATh MPUHAIJIE)KHOCTD
HEOPTaHWYECKUX BEMIECTB IO HMX COCTaBYy K OMNpeNeIEHHOMY KJaccy/Tpymme
COeIMHEHUN (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJIJIbl, OKCUJIbI, OCHOBAHMSI,
KHUCJIOThI, aM()OTEPHBIE THAPOKCUIBI, COJIH);



c(hOpMHPOBAHHOCTh YMEHUI PACKPHIBATH CMBICI MIEPHUOINYECKOTO 3akoHa Jl.
N. MenpeneeBa u JeMOHCTPUPOBAThH €0 CUCTEMATH3UPYIONIYI0, OOBSICHUTENbHYIO
Y TIPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh dJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepuoauyeckoid CHCTEMBI
xumudeckux snemeHtoB JI. U. MenpgeneeBa, MCMOIb3ys MOHATHS «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «IHEPTETUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XHUMHUYECKUX 3JIEMEHTOB U UX COCAUHEHUU
o nepuoaam u rpynnam llepuoguueckoi cucteMbl XUMAYECKUX 3i1eMeHToB [1. U.
Menneneena;

cOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHYECKUE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPXKAATh CYIIECTBOBAHUE TE€HETUYECKOW CBS3UM MEXIY HEOPraHUYECKUMHU
BEILECTBAMU C ITIOMOUIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIHUH IO
pa3IMYHbIM TpU3HAKaM (YUCIY W COCTaBYy pPEarupyrolux BeEIIECTB, TEILIOBOMY
s dexTy peaknmu, U3MEHCHHIO CTEIICHEH OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peakiiy, y4acTUIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTaBJISITh YPABHEHUS PEAKIUN Pa3TUYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIUi MOHHOTO OOMEHAa, YUUThIBAs
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

cOpPMHPOBAHHOCTh yYMEHUN TMPOBOJIUTH PEAKIMH, TOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPAaCMO3HABATH
ONBITHBIM ITYyTEM MOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOpMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUM MOCPEJACTBOM COCTABJICHUS 3JIEKTPOHHOrO OanaHca
ATUX PEAKLINN;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM
peakiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictus (mpunuun Jlelllatense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XHUMHUYECKHUE MPOIIECCHI,
JIe)KAIlKME B OCHOBE NPOMBIIUIEHHOIO IOJYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOUIMX HAYYHBIX MNPUHIUIAX U
AKOJIOTUYECKUX TTPoOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYMCIEHUSI C HUCIOIb30BAaHUEM
MOHSATHUSL «MaccoBasi JIOJsS BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHUMN Ta30B
Py XUMHUYECKUX PEAKIMIX, MacChl BEIIECTBA UK 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMU



BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIUU;

c(hOopMHUPOBAHHOCTh YMEHHM COOIOIATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/I0l U JTabOpaTOpHBIM O0OpPYJOBaHUMEM, a TaKXKE MpaBUiia OOpAIlICHUS C
BEII[ECTBAMH B COOTBETCTBUM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATh M BBINOJHATH XUMHUYECKUU
AKCHEPUMEHT (pa3fioKEeHUEe MEePOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTropa,
ONpEeNeNICeHHEe Cpelbl PAacTBOPOB BEIIECTB C MOMOIIBID YHUBEPCAIBHOTO
WHANKATOPA, BIUSHUE PA3NTMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peaKIluw,
peaklui MOHHOTO OOMEHa, KAa4eCTBEHHbIE peaklMu Ha cylbdar-, KapOOHAT- U
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHHUSI, PEIICHHE IKCIEPUMEHTAIbHBIX 3aJay M0
teMaMm «Metamne» U «Hemeramnsy) B COOTBETCTBUM C MpaBWJIAMH TEXHHUKHU
0e30MacHOCTU MIPU OOPAIlEHUH C BEIIeCTBAaMHU U JabOpaTOPHBIM 00OpPYJAOBAHHUEM,
MPEACTABIATh PE3YyJbTaThl XUMHUYECKOTO0 JKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peakuuii u (HOpMyaupoBaTh BBIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB,;

c(OpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
nHpopMaIMIo, TMOJy4YaeMyl M3 Pa3HbIX HCTOYHUKOB (CpeACcTBa MacCOBOM
KOMMYHUKaIu, THTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOMIOAaTh  IpaBUJa  JKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJAEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS M OKPYKAIOIIEH MPUPOIHON Cpellbl, OCO3HABATH
OMacCHOCTh BO3JICHCTBUS HA )KMBbIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cvpicn mokazarenst [IJIK, moscHATHP Ha mpUMepax CHocOObl yMEHBIICHHUS H
IPEAOTBPALLIECHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYaroOIIUXCSl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISE  CHENbIX M ClIa0OBUIANIUMX OOyYaroUIuXcs: YMEHHE MCIOJIb30BaTh
penbedHO-ToUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitnsg mjis 3anmucu XUMHUYECKUX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE



11 KIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

KoanuyecTBO 4acoB

Ne /i Kontpoasnbl | IIpakTHuyeckue
NPOorpaMMsbl Bcero
e padoThI padoThI
Crpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [leproanueckas cucTeMa XUMHYECKUAX 3
anemenToB 1. 1. MenneneeBa
12 Crtpoenue BemniecTBa. MHOTOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIUU 6 1 1
Hroro no pazneny 13
2.1 MeTtanisl 1
2.2 HemeTtamier 1 1
)3 CBsI3b HEOPTAaHUYECKUX M OPraHUYECKUX )
' BEIECTB
Hroro no pazgeny 17
3.1 XUMHUA U )KA3HD 4
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







11 kiaace

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IMpakTnyeckune
padoThbI

XUMUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIysi aTOMOB

[Tepnoanueckwuii 3akon u [leproanueckas
cUCTeMa XuMHYeCcKuX dneMeHToB Jl. W.
MenpeneeBa, UX CBS3b C COBPEMEHHOM
TEOpHEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH M3MEHEHUST CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH 10
rpyIIaM H nepuojiaM. 3HaueHue
MEPUOANYECKOTO 3aKOHA U CHCTEMBI
xUMHu4ecKux dyemeHToB .M. Menaeneena B
Pa3BUTUU HAYKHU

CrpoeHue BelecTBa. XUMHUYECKasl CBA3b, €€
BHUbBI, MEXaHU3MbI O6pa3OBaHI/I$I KOB&J’IGHTHOI\/’I
cBs3u. BogopoaHas cBsi3b

BasieHTHOCTB. DIEKTPOOTPUIIATETHHOCTD.
Crenenn okucienus. BemecTsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

[TonsTue o nucnepcHbIx cucreMax. lctTuHHbIE
Y KOJUTOUJHBIE PaCTBOPBI. MaccoBast 10715
BEIIECTBA B PACTBOPE

Knaccugukanus 1 HOMEHKIaTypa




HCOPraHUYCCKUX COCHHHGHHﬁ. I'eneTnueckas
CBsA3b HCOPraHNMYCCKUX BECIICCTB, Pa3JIMYHBIX
KJIaCCOB

Knaccudukanmst XuMuaeckux peakimii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHSI MacChl BEIIECTB; 3aKOH
COXPAHEHUS U IPEBpAIICHUS SHEPTUU TPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. O6paTuMble peakluu.
XHUMHUYECKOE pABHOBECHE

10

[TpakTuueckas padora Ne 1. «Brnusiaue
pa3aNyYHbIX ()aKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

Onexrpoautudeckas agucconuanus. [lonstue o
BOJIOpoAHOM Moka3zatene (pH) pactBopa.
PeakiunoHHOroooMeHa.
I'upponusopraHudecKkux u
HEOPraHMYECKUXBEIIECTB

12

OKHCANTENBHO-BOCCTAHOBUTENBHBIE PEAKIIHH.
[TonsaTue 06 3MEeKTPOIM3E pacIIaBoB U
pacTBOpPOB cOei

13

KonTponbhas pabota no pazaeny
«TeopeTnueckue OCHOBBI XUMUUY

14

Mertaiubl, ux nosioxenue B [lepuoguyeckoii
CHUCTEeME XUMUYeCKuX 3yreMeHToB [1. .
MeHpeneeBa 1 0COOEHHOCTH CTPOSHUS
aTOMOB.
OO6muedr3nyecKuecBoiicTBaMETaIIOB




CrutaBbl METaIIOB. DIEKTPOXUMHYECKUM psif

15 HanpsHKEHUH METaJIOB
XUMHUYECKHE CBOICTBA BAXKHEHIIINX METAJIJIOB

16 (HaTpwii, KaJIU, KaJIbIIMA, MarHUH,
QIIOMUHMI) U UX COETUHEHUM

17 XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIUHCHHI

13 XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHECHMI
[IpakTrueckas padora Ne 2. "Pemrenne

19 AKCIEPUMEHTANIbHBIX 3a/a4 110 TeME
«MeTame»"
Hewmeramnsl, ux nonoxxenue B [lepronnueckoi

20 CHCTEME XUMHYEeCKHX dneMeHToB Jl. W.
MeHpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
®Ou3nyeckue CBOMCTBA HEMETAJIJIOB.

21 AnoTponus HEMETAILIOB (Ha IpUMeEpe
KHCIJIOpOJIa, cepbl, hochopa u yriepoa)

2 XHMMHYECKHE CBOMCTBA FAJIOEHOB, CEPBI U UX
COCTUHEHNH

7 XuMHUYECKHe CBOICTBa a30Ta, Gocopa u ux
COCIUHECHUI

24 XUMHUECKHE CBOICTBA yriepoaa, KpEMHUS U
HUX COeIUHEHUN

)5 [IpuMeHeHre Ba)KHEUILINX HEMETAJIOB U UX
COCTUHEHUN

26 O0001IeHne ¥ cucTeMaTH3aIys 3HaHUH 110

TeMe «HemMeTamiely. Berauciaenus mo




ypaBHEHUSM XUMHUYECKUX peaklui u
TEPMOXUMHUYECKHE PaCcUEThl

[IpakTnueckast paborta Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1
"HemeTtammsr"»

73 KonTponbaas pabota mo Temam «MeTamib» u |
«HemeTtauib»

29 Heopranuueckue u oprannueckue KUcaoThl. |
Heopranuueckue u oprannueckue OCHOBaHUS
AMoTepHbIe HeopraHHYeCKHe U

30 OpraHu4ecKkue coeAMHeHus. [ 'eneTnueckas I
CBSI3b HEOPTaHMYECKHUX U OPTaHUYECKUX
BEILIECTB
Ponp xumun B o6ecrieyeHH 3KOJI0THYECKOH,

31 SHEPTeTUYECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAUIIMHBI
[IpencrarneHus 06 0OMUX HAYUHBIX

32 NPUHLUIIAX IIPOMBIIIEHHOT'O TIOJIyYE€HHUS 1
BaKHEHIIINX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPUAIIOB 1

34 XuMust ¥ 370pOBbE YeJIOBEKa 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34
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