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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOR o0OpazoBarenbHON IPOrpaMMmbl CpEeITHETrOo o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE O00pa3oBaTeNbHBICE MPOTPAMMBI, |
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMUMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuWMHM Ha3HAY€HUE MpeaAMEeTa «XHUMHS» MOJydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOTMOJIATaroIIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSL CJICAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOUN MO
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpOoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOyd4eHUsI, BOCIUTAHUS U PA3BUTHUS OOYyYaIOIIMUXCS CPEACTBAMU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpPraHU3alMOHHO-IUIAHUPYIOIIAS, KOTOpast PEAyCMATPUBAET
ONpENENICHNE: NPUHLUIIOB CTPYKTYPUPOBAaHMS M IIOCIEAOBATEIBHOCTH
U3y4YeHHUs y4eOHOro marepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OIIEHKM O0Opa30BaTENIbHBIX JOCTHKEHHHN OO0ydJarommxcs B
pamMKax HTOTOBOM arrectaud B (GoOpMe EAHMHOTO TOCYAapCTBEHHOTO
DK3aMeHa 10 XUMUMU.



[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEp>KAHHE, 005S3aTesIbHOE
JUIST W3Y4YeHUsS B paMKax OTACIBHBIX MpoQuiIeH, mpemycMaTpuBaeT
pacrpeeieHue W CTPYKTYpUPOBAaHHE €ro IO KaccaMm, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT MpPUMEpPHOE pacmpeesieHue y4eOHOrO BPEMEHH, PEKOMEHIYeMOTO
JUTSL U3YYICHUSI OTACIBHBIX TEM;

e IIpeaaraeT IMPUMEPHYIO IOCIEIOBAaTEIIBHOCTh H3Y4YEHHsI y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX H
MEXIIPEIMETHBIX CBS3EH;

e JAET METOIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3aa4 U3y4yeHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEpPUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOydYarolerocs IO OCBOCHHIO
COJIep KaHMs IpeIMeETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XMMHUU TPETyCMOTpeHa
PEEeMCTBEHHOCTh C OOYYeHHEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs. 3a TpelaeNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
00s3aTeNIbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEpKaHUsl y4eOHOTO MpeaMeTa
«XuMHS» OCTAaETC BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OMpPENesThCsl B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO
npoduiisg 00yyeHusl.

B cootBercTtBUM ¢ KOHUentyanbHbIMH MojoxkeHusmMu PI'OC COO o
Ha3HAYeHUH NpPeaIMEeTOB 0a30BOro u yriayOJEHHOro YpOBHEH B cHCTEME
nuddepeHIupoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUs
XUMHS Ha YPOBHE YIUIYONEHHOTO W3YyYCHHS HaNpaBlieH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIMM  3TaloM  MOJY4YeHHUS  XMMHYECKOTO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUs] CHELHAIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMSIX CPETHETO MpodecCHOHANIbHOTIO
oOpasoBaHus. B 9TOl CBsA3M u3ydyeHHME mpeaMeTa «XUMHUS» OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIIIyOJEHHUE TEOpETUYECKOW U
MPAKTUYECKON MOJTOTOBKUA OOYYarOIIMXCs, BEIOPABIIMX OMPEAeNEHHBIN MPOPHUIIH
oOyueHus1, B TOM YHUCIIE C IEPCIEKTUBON MOCIEAYIOUIEr0 MOMYyYEHUSI XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npogeccuoHaabHoro oopasosanusd. Hapsaay ¢ atum,



B cBete TpeboBanuit ®I'OC COO k miuaHHpyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEAHETro 001ero o0pa3oBaHUS
U3ydeHHE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe€ Ha pelIeHHue 3aaady
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHs OOYyYalolluXcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIICKTYaJIbHBIX YMEHHUM, YMEHUM pallMOHANU3alNK y4eOHOTO Tpyla |
00OOIMIEHHBIX  CIMOCOOOB  MEATETLHOCTH, WMEIONIMX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xuMus». [Ipu onpeneneHun moaxoa0B K 0TOOpY M CTPYKTYpPHOU
OpraHM3ald COJAEP)KAHUS STUX KYpPCOB B MPOTpPaMMe IO XHMHHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusx 0a30BOTO W yriIyOJIEHHOTO
YPOBHEH U3yUYeHUs IpeaMeETa.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISIET COBOKYITHOCTh NPEIMETHBIX 3HAHUH U
YMEHUHM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs IpeaMera. JDTa CUCTeMa
3HaHUW TIOMy4YaeT OMpeneiIEHHOE TEOPETUUYECKOE OTOTHEHHE, MO3BOJIAIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3yUeHMsI MpeaMera olecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMUYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX W CBOWCTBAaX WX COEAMHEHHUN HA OCHOBE PACIIUPEHUSA U YTITyOIeHUs
IPEJCTaBICHUNA O CTPOCHUM BEIIECTBA, XMMHUYECKOH CBSA3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIUH, pACCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKONW KUHETUKHU
M TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl  XHMHUYECKHX  DJJEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aToMa. XUMUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBanus. M3yuenue
TUTIOB ~ peakiui  JOomoJHsAeTcs  (opMHpoBaHMEM  MpEACTaBICHUH 00
AIIEKTPOXUMHUYECKUX MPOIIECCax U IEKTPOJIH3E PACINIaBOB M PACTBOPOB BEIIECTB.
B kxypce opraHmdeckold XWMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUIN ynemnseTcs 0co00e BHUMaHUE BOTIpocaM 00 3IEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIUSIHUY aTOMOB B MOJICKYJIaX ¥ MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HayeHWe WMEET TO, YTO Ha COJCp)KAHUE KYpCOB XHMHHU
yrayOaE€HHOTO YPOBHS U3YUEHHS I KJIACCOB ONMpeAeEHHOro npodus (rJiaBHbIM
oOpa3zoM Ha WX CTPYKTypy U XapakTep JOMOJHEHWA K oOImeld cucreme
MIPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIUSHUE CMEXKHBIE TIPeIMEThl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa IS KJIacCOB XUMHUKO-(PU3ndeckoro mpoduius Oosbiioe
3HaueHue OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no obmed xumuu. [Ipu



U3y4YEeHUU TMpeMeTa B JAaHHOM CIllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (U3HKE: aTOMHO-
MOJIEKYJIsIpHAsE Teopusi (MOJEKYJsipHas Teopusi B (U3HUKE), 3aKOHBI COXPAHEHUS
MacCbl M DHEPIUHU, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIJIACCOB XUMHKO-
ouonornueckoro npoduiast OONBIINI yAeNbHbIM Bec OyAeT UMETh OpraHudecKas
xumMuss. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEpPYy, TaKHUE
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUIOUAbL, OE€JKH, YIJIEBOJbl, HYKIECHHOBbBIE
KUCJIOTHI U Apyrue. [Ipn 3TOM 3HaHWA O COCTaBE M CBOMCTBAX NPEICTABUTEICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnumane (¢GopMHpoBaHHS OCHOB HAyYHOIO MHUPOBO33PEHUS, OCBOEHUS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUYECKOT0 MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMHM MpeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHble TpenMeTv», «MaTtemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAUMMOCTHU SIBJISIETCSI (POPMHPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearonaraet
peanu3anuIo TaKux LeseH, Kak:

e (dopMupoBaHHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojim B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEIICHHMH  Ipolsem
HKOJIOTUYECKOM, DHEPTreTUIECKON U MHUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJIULMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCIeyeHnn paldOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJbTypbl UEIOBEKa, a TAKXKE SKOJIOTMUYECKU
00OCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3/J0POBBIO U MPUPOTHON CpeIe;

e OCBOGHHUE CHUCTEMbl 3HAHUH, JEKalUX B OCHOBE XUMHUYECKOH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIAMEHTAIbHBIX
MOHSATUH, 3aKOHOB W TEOPUH XUMHHU, COBPEMEHHBIX MPEICTaBICHUNA O



CTPpOCHMM BCOICCTBA Ha pPa3HbIX YPOBHAX — AaTOMHOM, MHOHHO-
MOJICKYJISIPHOM, HaJIMOJICKYJIIPHOM, 0 TCPMOANHAMUICCKHUX u
KHHCTUYCCKUX 3aKOHOMCPHOCTAX IMPOTCKAHUA XHUMHWYCCKUX peaKuHﬁ, 0
XUMHNYCCKOM PAaBHOBCCHUH, pACTBOPAX U JUCIICPCHBIX CUCTCMAX, 00 O6HII/IX
HAaYYHBIX IIPUHIHUIIAX XUMHUYCCKOI'O IIPONU3BOJACTBA,

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKMX 3HAHUU [JI1 OOBICHCHUS
KIIFOYEBBIX MJIEM M MpoOJIeM COBPEMEHHOM XHUMHH, JJI1 OOBSCHCHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus mpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUSI,
aHaJIW3a ¥ OIICHKH C ITO3UIINH YKOJIOTHYSCKON 0€30MaCHOCTH MOCIIEICTBUM
OBITOBOM W TPOM3BOJCTBEHHON JEATECIHHOCTH 4YeJOBEKa, CBS3aHHOH C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIB30BaHHEM U  IepepaboTKOM
BEIIIECTB;

yrayOjeHue  TMPEACTABICHHM O  HAy4HbBIX  METOJlaX  MO3HaHUf,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSCHEHHMS XHWMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIC, B MPAKTUYECKOU JIESITEIHLHOCTH U TOBCEIHEBHOM KU3HHU.

B mnnane peanuzanuy NepBOOYEPEIHBIX BOCHHUTATEIbHBIX U Pa3BUBAIOIIUX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeHEro oOIIero oOpa3oBaHUs NPU U3YYCHUU
npeaMera «XUMHUS» Ha  YyrIyOJN€HHOM  yYpOBHE OCOOYI0  aKTyallbHOCTh
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHUTAHUE YOEXKAEHHOCTH B TII03HABAEMOCTH SIBICHUN IPUPOJIBI,
YB@XEHHUS K IMPOLECCY TBOPYECTBA B OOJACTU TEOPETUUYECKUX H
NPUKIAJAHBIX HMCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBALIMM K OOYYEHHI0O M TIO3HAHMIO, CIIOCOOHOCTEH K
CaAMOKOHTPOJKO M  CaMOBOCIIMTAaHWUIO  HA  OCHOBE  YCBOCHUSA
0O0ILIEYEIOBEYECKHUX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATBHBIX U TBOPUYECKUX
criocoOHOCTEeM oOyuaromnuxcs, (GopMHUpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOUIIEHUS K CamMOOOpa30BaHUIO W HEMNPEPHIBHOMY OOPA30BAHMIO Kak
YCIIOBHIO YCTIEIITHOW MPO(ECCHOHATBFHON U 00IIECTBEHHOU NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBI0 M TIOTPEOHOCTH B
3I0POBOM 00pase KU3HHU;



e (opmMupoBaHMEe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOIOJIB30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYPbI, TPUOOPETEHHE OIBITa OOIIECTBEHHO-
HOJIE3HOU DKOJOTHUYECKOHN JIEITENHHOCTH.

OO611ee YuCiI0 4acoB, MPEAYCMOTPEHHBIX I U3YYEHUS! XUMHUH HA YTITyOJIEHHOM
YpOBHE cpeaHero oobiiero oOpazoBaHusi, coctaBisier 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 gaca B HEJIENI0).



COAEPKAHUE OBYUEHUSA
OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Knaccudukaius XuMHIeCKUX 3JIEMEHTOB (s-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB TI0 AaTOMHBIM — OpPOMTAJISIM.
DneKTpoHHBIC KOH(HUTYypaly aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypaluyd HOHOB.
DIEKTPOOTPULATEIBHOCTbD.

[Iepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXKHBIX BEIIECTB [0 TIpynnaM ¢ IepuoaaMm. 3HAYCHHE
nepuoauueckoro 3akoHa /[.M. Meunneneesa.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBS3U: KOBAJECHTHAsl, WOHHAas,
MeTanyeckas. MexaHu3Mbl 00Opa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IuHa CcBsA3U. 110JIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KparHeie cBsa3u. BogoponHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeiab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MONEKYJIApHOTO UM HEMOJIEKYJSAPHOTO  CTPOCHHUA.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHusie u
HEHACBIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucraimoruaparsl.

Knaccudukaruys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUATIBLHEIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEIICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanums XuMHUECKMX peakuid B HEOPraHWYECKOW U OpraHU4YeCcKOM
XAMHUHU. 3aKOH COXPAaHEHMSI MACChl BELIECTB; 3aKOH COXPAHECHUS U MPEBPALICHUS
OHEPTUU TIPU XUMHUYECKUX peaknusX. TeroBbie 3 (HEKThI XUMUYECKUX PEAKITUH.
TepMoxuMUYECKre ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakiuu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (haKTOPOB.
['oMOreHHbIE U reTEpOreHHbIE peakiuu. Karanns u katanu3aTropsl.



OOpatumbie 1 HEOOpaTUMBIE PEaKITMU. XUMHUUYECKoe paBHOBecue. KoHcTanTa
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIHUSIONIMEC HA TOJIOKEHHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [puauun Jle [larense.

DnektponuTuyueckas auccoranus. CuibHbIE W CJIa0ble  3JIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
HOHHOT'O OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenbs W BOCCTAaHOBUTENb. IIpomecchl OKHCIEHHST W BOCCTaHOBJIEHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3ioKEeHHE TEPOKCHIA BOJIOPOJAa B IMPUCYTCTBUM KaTalu3aTtopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eiieHre
Cpelbl pPacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TOJO0XKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heoprannuyeckasi xummusi.

[lonoxxenne HemeTtaioB B Ilepuoandeckod CUCTEME  XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTEJbHBIE CBOMCTBA. ['mWapuisbl.
TonaMBHBIE AJIEMEHTHI.

["amorensl. Haxoxnenue B mpupoje, CrocoObl ModydeHus, (QU3NYECKUe |
XAMUYECKUE CBOMCTBA. [ ajoreHoBOAOpOIbl. BaxkHenmume KUCIOPOACOAEPIKAIIUE
COCIMHEHUs rajgoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TOJYYEHUS
Kkuciopoaa. @uU3NUeCKe U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCJIOpoAa U
030Ha. OKCUBI U IEPOKCHUJIBI.

Cepa. Haxoxnenue B Tpupojie, CIOCOOBI MOJydeHUs, (QU3NUECKue u
xumuueckue cBoiictBa. CepoBogopona, cyiabduasl. Oxcun cepoi(IV), oxcun
cepol(VI). CepHucras m cepHas KHUCIOTBI U WX colid. OCOOCHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[puMeHeHne cepol U €€ COeTMHEHUM.

Azor. Haxoxxaenume B mpupoe, cHocoObl NOTydeHHUs, (QU3UUecKHe u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIJIOTBI U UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YTOOPEHHUS.



®ochop. Haxoxnenwe B mpupone, CHoCOObI MOMydeHUs, (U3HUYECKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl (ochopa, dochopnas
kuciota u e€ comu. I[lpumenenue ¢ocdopa um ero coemuHeruit. DocopHbIE
yao0peHus.

VYrinepoa, HaxoXIeHUE B NpUpoje. AJUIOTPONHbIE MOJIUDPUKAIIUU.
duznyeckue W XHMHYECKHME CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yronpHas kuciora u €€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IpriMeHeHne MPOCTHIX BEHIECTB, 0OPA30BAHHBIX YTJIEPOJIOM, U €ro
COeJIMHEHUM.

Kpemuuii. Haxoxxnenue B mpupone, crnocoObl NOJyYeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMHus(I1V), kpeMHueBass KHUCIOTa, CHIIMKATHI.
[IpumeHeHne KkpeMHus U ero coeAnHeHnil. CTEKI10, ero noixy4eHue, BUAbl CTEKIIA.

[Tonoxenue MeramuioB B Ilepuonnueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB.
Oco0OEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBoKcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METAJIOB.

ONEeKTPOXUMHUUYECKUN psAJl HampsDKkeHUd MetauioB.  OOmme  crnocoObl

MOJTyYeHUS METaJIOB: THIPOMETAILTYPIus, MUPOMETAILTYPT U,
anektpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allIUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmeTamioB I[A-rpynmer [lepuonnueckoit cucTemsl
XUMUYECKUX OdJeMeHToB. Hatpuii u kanmuii: mnomydeHue, GU3MYECKUE U
XAMHUYECKUE CBOMCTBA, IPUMEHEHNE MPOCTHIX BEIECTB U UX COCAUHECHUMU.

OO6mast xapakrepuctuka MmetaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHEe U
XAMHUYECKUE CBOMCTBA, NPUMEHEHUE IMPOCTBIX BEIIECTB M HUX COCIAUHEHHM.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJIOMUHUN: TTOTydeHHe, GU3NIecKue 1 XUMUYECKUe CBOMCTBA, MPUMEHECHHE
MPOCTOTO BEIIECTBAa M €ro coeauHeHUW. Am@oTepHble CBOMCTBA OKCHAA U
TUJIPOKCHUAA ATIOMUHUS, TUAPOKCOKOMIIJIEKCHI aTFOMUHUSL.

OOmasi xapakTepucThka MeTauioB To00uHBIX moarpynn  (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nYeCcKrne U XMMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomartsl, HUX
OKHCJIUTEIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

dusnyeckne M XUMHUYECKHE CBOMCTBA MapraHla M €ro COEAWHECHUU.
Baxnelimme coenunenuss wapranua(ll), wmapranna(IV), wmapranuna(VI) wu
mapranna( VII). Ilepmanranar kanus, €ro OKUCIUTEIbHBIE CBOMCTBA.



du3nyeckue U XMMHYSCKHE CBOMCTBA Kejie3a M ero coeguHeHuid. OKCHUIbI,
runapokcuanl u conu xene3a(ll) u xenesa(Ill). [lonyueHne u npuMeHeEHUE XKeye3a
Y €r0 CIUIABOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenuHeHuu. [loyuenue u
MIPUMEHEHHUE MEU U €€ COCTMHECHUM.

[Muuk: momydyenue, (u3mUeckrue M XUMUYECKHUE CBOHCTBA. AMQOTEepHBIC
CBOMCTBA OKCHJIA ¥ TUIPOKCHUAA IUHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [I[pumeHnenue
LMHKA U €ro0 COCIMHECHUM.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIE, HM3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbD), B3aUMOJICHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKEJI€3a C pacTBOPAMH KHUCIOT U
1IEJI0YEH, KAYECTBEHHbBIE PEAKLIMU Ha HEOPraHWYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KAaTHOHBI METAJUIOB, B3aHUMOJCHCTBHE THAPOKCHUJIOB ATIOMUHHMS M IUHKA C
pacTBOpaMu KHCJIOT U IIEJOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (Hochop U UX COECTUHEHUS»,
«MeTtasibl TIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XUMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonstue
O HAy4YHbIX METOJaX IIO3HAHHUS M METOAOJIOTUM HAYYHOTO HCCICIOBAHUS.
HayuHble TpUHIMITBI OpraHu3aluy XMMUYECKOTO NpOon3BoACTBa. [IpomblieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITNX BEIIECTB (Ha MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuieHHbIE CITOCOOBI TOJIYYeHUSI METAJUIOB U
CIJIaBOB. XMMHYECKOE 3arpsi3HEHUE OKPYKAIOMIEW CPEAbl U €ro IMOCIEICTBUA.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 0€30MacHOCTH.

XuMHsiT W 340poBbe uenoBeKa. JlekapcrBeHHble cpenctBa. IIpaBuna
MCIIOJIb30BaHUs JICKAPCTBEHHBIX IpenapaToB. Posib XumMun B pa3BUTUHM MEIULIUHBI.

XuMus TUIIKA: OCHOBHBIE KOMITOHEHTBI, THUILEBbIE J00aBKU. Pojib XuMuu B
oOecIieyeHUH ITUIIEBOI OE€30MIaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. [Ipasuna
0e30macHOr0 MCMOJB30BaHUSl TPEnapaToB OBITOBOW XWMHUU B TIOBCEIHEBHOM
JKA3HH.

XuMUs B CTPOUTEIBbCTBE: BaXKHEHUIIIUE CTPOUTENIbHBIE MaTepuasbl (ILIEMEHT,
OCTOH).

XuMus B CEIBCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaIbHBIC YI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKH, CTEKJIO, KepamuKa.
Marepuans! a1 anekTpoHukd. HaHoTexHomoruu.

Pacuérurle 3amayn.

Pacuéthl: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO U3
BEILIECTB MMEET IpUMEecH, Macchl (00BbEMA, KOIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlunM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C OMNPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIIMM BEIIECTBA B PacTBOpE, JIOJM BBIXOJAa MNPOAYKTAa pEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanmuzanust  MeXnpeAMETHBIX  CBA3€d MpU  HU3YYCHUH  OOmIeH
HEOpraHu4ecKkol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Yepe3 UCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHM, MPUHATHIX B OTACIbHBIX
MPEIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CHHTE3, KiaccHu(pUKaIus, MepUOIUIHOCTh, HAOJIOICHHE,
W3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICIIMPOBAHUE.

®usuka: Marepusi, MHUKPOMHUD, MAKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, HACAIbHBIN Ta3,
(bu3nYecKre BeTUYUHBI, €IMHUIIEI U3MEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaibl, TOPHBIC MTOPOJIbI, MOJIE3HBIC MCKOIIaeMbIe, TOTUIMBO,
pPECYpCHI.

TexHonorus:: XuMHUYECKasi MPOMBINIJIEHHOCTb, METAJUTyPTHs, CTPOUTEIIbLHbBIC
MaTepHUalbl, CEIbCKOXO03MCTBEHHOE MPOU3BOACTBO, MUIIEBASI MTPOMBIIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MPOM3BOJICTBO KOCMETHYECKHUX
MpenaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPHAJIOB, JJICKTPOHHAA
MIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA VIJUYBJIEHHOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
o0mero oO0pa3oBaHMs BBIJICICHBI CJIEIYIOIINE COCTAaBJISIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTA U CAMOOIIPEIEIICHUI0; HAIMYME MOTUBALUU K
OOy4€HHUIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMIpaBWJIaMd W HOPMamMu [OBEICHUS; HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE peE3ynbTaTbl OCBOCHUA IHpeaMera «XUMHsS»  OTPaKaroT
C()OPMUPOBAHHOCTh OINBITA I[O3HABATEIBHOM W TPAKTUYECKON JEATEIbHOCTH
O0Oy4YaronMxcs B MPOLECCE peATU3ALMHI 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTAaTBl OCBOEHHA MpPEeAMETAa «XUMHS» OTPAKAIOT
C(OPMUPOBAHHOCTh OINBITA T[O3HABATEIBHOM W TPAKTUYECKON JeATEIbHOCTH
oOyuyaroluxcs B MPOIEcCce pealn3alii 0O0pa3oBaTeIbHOM AESITEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTE,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBUIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4e€OHBIX M MO3HABATENbHBIX 3a/1a4, BBHINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M MPUHUMAaThb MOTHUBBI, HAMEPEHHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJOB YUeOHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIo
OTE€YECTBEHHON XMMUH;

YB@XEHUS K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUM U TPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYZ1a YYEHBIX U MPAKTUKOB;



MHTEpeCa M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U TMOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 30poBOro U 0Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBHOCTH;

MOHMMAHUS LEHHOCTH TNpPaBWI WHAWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOPEeCcCHil pa3IuiyHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeObHOCTEM 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00Pa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMAaHUA TJI00AJBPHOTO XapaKTepa 3KOJOTHYECKHX NpoOJieM, BIHSHUA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIbHON CPEbI;

OCO3HAHHUSI HEOOXOJUMOCTH HCIOJb30BAHUSA JOCTHXKEHUH XUMHH  JUIS
pELIEHHs BOINPOCOB PALIMOHATILHOTO PUPOIOIIOIb30BAHUS;



AKTUBHOTO HENPUATHS JCUCTBUU, NPUHOCIIIMX BPEHd OKPYNKaAOUIEH
MPUPOTHONU Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl cCHeMuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHUH MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpPAaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOM 0a3bl MaTepUabHON KyJIbTYpbl, B PEIICHUU TJIO0ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHaliM3a U OOBSICHEHUS SIBIICHUM OKpPY>KarOIIero Mupa u
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB U MMEIOIUXCS JAHHBIX C [ETbI0 TOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIE0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEpPhIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNudHbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHUS MPOrPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PHKYy METOJO0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUSA (TI03HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOrH4YecKue AecTBH:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIMOJIb30BaTh MPU OCBOCHUU 3HAHUW MNPUEMBI JIOTHYECKOTO MBIIICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUKM CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3a]ady,



IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJIAJECTh OCHOBAMU METOJOB HAYYHOTO IO3HAHUS BELIECTB U XUMHYECKUX
peakuuit;

dbopMynupoBaTh LIETN U 33/1a4U UCCIIEAOBAHUS, UCIIOIB30BATh TOCTABIICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAaHUSA M IPOBEIACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOMN padoTe;

NpUOOpeTaTh OMBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTH;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUAIOTa U/UTN
JUCKYCCHH, BBICKA3bIBATh UIeH, POPMYINPOBATH CBOU MPEJIOKECHUS
OTHOCHTEIIFHO BBITIOJHEHUS MPEJIOKEHHOH 3a/1a4H;



BBICTYIIaTh C IPE3EHTAlUel pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKON PabOThI 1O HCCIIETOBAHUIO CBOKCTB
M3y4aeMbIX BEIIECTB, peaau3alui y4eOHOro MpPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIHTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂZ

CaMOCTOSITEIIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO I103HABATEIBHYIO
JEeATEIbHOCTh, Ompeneisas €€ Leaud M 3aJa4yd, KOHTPOJIHMPOBaTb U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJITHEHUM YYE€OHBIX M HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE caMoOaHaliu3a MU
CaMOOIIEHKH.

INMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTiyOIéHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(HUCCKUC
JUTsl yaeOHOTro mpeaMeTa « XUMUs» HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPa30BAHUIO 3HAHUH, BUBI JIESITCILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWA B PA3IMYHBIX yUESOHBIX
CUTYaIMsIX, a TAKXKE B pPeabHBIX KU3HEHHBIX CUTYyAIIUSIX, CBA3aHHBIX ¢ XuMuen. B
mporpaMme MO XHWMHH TIPEIMETHBIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3YUYCHUS.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XUMUSD» OTPAXKAIOT:

chOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSX M TI03HABAEMOCTH SIBICHHH TPHPOABI, O MECTe M 3HAYCHUHU
XUMHUU B CHCTEME €CTECTBCHHBIX HayK M €€ poiHM B O0CCIICYCHUH YCTOWIHUBOTO
pa3BUTHS, B PEIICHUH TPOOJIEM DSKOJOTUYECKON, SHEPTETHYECCKOW W TMHIIECBOU
0€30MacHOCTH, B Pa3BUTHUU MEAWIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB JHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOIOIOIH30BAHUS, B
GbopMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YeEJIOBEKa, a TakxKe
AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEGHHS K CBOEMY 3J0POBBIO M IPUPOJIHOMN
cpene;



BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAralOIIMEe TOHATUS — XUMHYECKHM JJIEMEHT, aToM, SJIpO aToMa,
W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30Y)KJIEHHOE COCTOSIHMSI aTOMa, TUOpHUIM3alis aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJEHTHAs, HWOHHAsA, METAJUIMYECKas, BOJIOPOJHAs),
KPUCTAJUIMYECKasd PEIIETKA, XUMHYECKas pPEaKUus, pacTBOpP, SJICKTPOJIUTHI,
HERJIEKTPOJIMUTHI, SJIEKTPOJUTHYECKAss JUCCOLUALMS, CTENEeHb JMCCOLMAIUU,
BOJIOPOJIHBIM TIOKAa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIIOBOM 3ddexT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHs AJIEKTPOJIUTHUYECKOM TUCCOIHUALINM, TEPUOINYECKUM
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHEHUS U
IIPEBPALIECHUS HEPTUM IPU XUMUUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJWYECKUU S3BIK
XAMHUH, MHPOBO33PEHUYECKUE 3HAHHWS, JIeKAIME B OCHOBE IIOHMMAaHMS
MPUYAHHOCTA W CHCTEMHOCTHM  XMMHYECKUX  SIBJICHUW;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HA/IMOJICKYJIIDHOM  YPOBHSIX; NPEACTABICHUS O MEXaHU3Max XUMHUYECKHUX
peakuui, TEPMOAMHAMUYECKUX M  KHHETUYECKHMX 3aKOHOMEPHOCTAX  HUX
MPOTEKAHUs, 0 XMMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTUYECKHE CBEIICHHUS O CBOWMCTBAX, COCTaBe, MOJYUYCHUU U 0€30MacHOM
WCIIOJIb30BAaHUU BAXKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN
NEATETbHOCTH  4eJoBeKa, OOIUX  HAYYHBIX  MPUHIUIAX  XHMHUYECKOTO
ITPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUSA MPH
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIb30BaTh XWMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHUS OTPEEIATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAsS), THUN KPUCTAUIMYECKON PpEmETKH
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMNA KPUCTALIMYECKOW PpEIMIETKH, OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

chOpPMHPOBAHHOCTh  yYMEHUWH:  KJIacCU(PUIMPOBATh:  HEOPTaHUYECKHE
BEIECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3IMYHBIM MpPU3HAKaM (YUCITY
U COCTaBy pearupyromux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO



CTETICHEH OKWCIICHUS OJJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTalau3aTropa |
JPYTHUE); CAMOCTOSITEIIPHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccuukaniu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOJUUYECKOTO 3akoHa [].
N. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOILYI0, O0OBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

c(hOPMHPOBAHHOCTh yMEHUH: XapaKTEPH30BaTh »JJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OJJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
Ilepuomnueckoin  cucremsl  JI.M.  MeHnneneeBa,  uCHONB3ys  IOHATHUSA
«IHEPIeTUYCCKHE YPOBHW», «IHEPreTUUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHUS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coeqMHeHUM no mnepuogam u rpynmnam  Ilepuonnueckoun cucremsr [J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (ONHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIUH; peakIuii MOHHOTO OOMEeHa MyTEM COCTaBJIEHUS HMX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKkUMd  TUAPOJIW3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );

c(hOpMUPOBAHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XAMHUYECKUX PEAKIUMN C Y4ETOM HX DHEPreTUUECKUX XAPAKTEPUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTH XHMHUYECKOM pEakluud B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeWHUX Bo3aeicTBui (mpunuun Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh XHWMHYECKUE PEaKIIHH,
JIe)KAIME B OCHOBE MPOMBIIIJICHHOTO TOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHaKa,
oOIue Hay4yHble TPUHIMNBI XUMHYECKUX TPOU3BOJCTB; I1E€JIECO00PA3HOCTh
MPUMEHEHUSI HEOPTAaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOIICHUSI PUCK-TIOJNb3a;

c(hOpMUPOBAHHOCTh BJIQJICHUS] CHUCTEMOM 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SIBJICHUM TpUPOAbI — HAOMIOIEHUe, HW3MEPEHHE, MOJCIMPOBAHNE,
AKCHEPUMEHT (PEabHbIN U MBICICHHBIN ), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSATh 3TU 3HAHUS MIPU IKCIEPUMEHTAIIBHOM HUCCIEAOBAHUU BELIECTB
U 108 OOBSICHEHUS XMMHUYECKUX SBJIICHHUW, HMMEIOIIUX MECTO B MPUPO/IE,
MPAKTUYECKOM AEATEIbHOCTH YEJI0BEKA U B TOBCETHEBHOM )KU3HH;



c(OpPMUPOBAHHOCTh YMEHHUS BBISBISTH B3aMMOCBS3b XUMHUYECKHX 3HAHHUM C
MNOHATUSMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
00J1€€ OCO3HAHHOIO MIOHUMAaHUS MaTEPUATIBHOIO €IMHCTBA MUPA;

cOpPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUN «MaccoBas JIOJs BEIIECTBA B PACTBOPE» U «MOJSIPHAsT KOHILIEHTPAIUS»;
MAacchl BEIECTBA WM 00bEMA Ta3a Mo U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YyYacCTBYIOIIMX B PEaKIMM BEIIECTB; TEIJIOBOrO 3(dexra
peakiyy; 3HA4eHHs] BOJOPOJHOrO TOKa3aTelsisi PacTBOPOB KHUCIOT M MIENOYEH ¢
W3BECTHOM CTENEHBIO AMCCOLMAIMM, Macchl (00bEMA, KOJIMYECTBA BELIECTBA)
MPOJYKTa PEAKIUHU, €CId OJHO M3 MCXOJHBIX BEIECTB JaHO B BHJIE PAcTBOpa C
ONpe/IeIEHHOW MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpHMECH); JOJM BbIXOJA MNPOAYKTa pEaKUUH; OOBEMHBIX OTHOIICHHM
ra3os;

C()OPMUPOBAHHOCTh YMEHHII: CaAaMOCTOSITENIbHO IJIAHUPOBAaTh W IPOBOAUTH
XUMUYECKUNA  JKCIEpUMEHT  (IIPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyYECHHUE BIUSHUA
pa3IMUHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEaKIuu, PpEeLICHHUE
OKCIEPUMEHTAIbHBIX 3afad 1o Temam «Metamney u «Hemeramib») ¢
COOJII0/IEHMEM TpaBUil 0€30MacHOro0 OOpallleHHs C BEIIECTBAaMU U J1a00paTOpHBIM
obopynoBanueM, (GopMyIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATh B
pa3iauyHON (opMme pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBAaTh U OLEHUBATH UX
JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTpaBUJIa MOJIb30BAHUS XUMUUECKON
nocyol W JabopaTOpHBIM O00OpyJAOBaHWMEM, OOpalleHUs C BeEIIeCTBaMH B
COOTBETCTBUM C HWHCTPYKLMSMHU IO BBINOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTMYECKU 1€71eco00pa3HOro MOBEAEHUS B OBITY U TPYAOBOM
NEATEIbHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbs, OKPYXKAOLIEH NPUPOIHOU
Cpelbl M JOCTHXKEHHMSI €€ YCTOWYMBOIO pa3BUTHs, OCO3HABAThb OMNACHOCTD
TOKCUYECKOTO JEHCTBUS Ha UBbIE OPraHU3MbI OIMpPEACIIEHHBIX HEOPraHUYECKHUX
BCILIECTB, MOHUMAas cMmbIch noka3atens I1JIK;

C(OPMUPOBAHHOCTH YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMHYECKON MH(POpMAIlMU B Pa3IMUHBIX UCTOYHUKAX (HaydyHas U yueOHO-HAy4YHas
JUTEpaTypa, CpeicTBa MaccoBor nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAJIM3UPOBaTh XMMHUYECKYI0 MH(OpMaIKIo, nepepadaTsiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema pasnena KonnuectBo yacos KomnuectBo KonTponbHbie
o MporpaMme 4acoB 1o paboueit | paboThbI
rporpamme

1 | Crpoenue aroma. [lepuognueckuii 10 10 1
3aKOH U MEPUOJINYECKas CUCTEMA
XHUMHUYECKHX 31eMeHToB /I, U.
Meneneesa

2 | XuMuyeckas CBsI3b U CTPOEHUE 10 10 1
BEIIECTBA

3 | JlucriepcHble CUCTEMBI U PacTBOPBI 9 9 1

4 | XuMHUYECKHE PEAKIIUHI 9 9 0

5 | XuMuueckue peakuu B 12 12 1
pacTBopax

6 | OKuCIUTEIBHO- 9 9 1
BOCCTaHOBHUTEJIbHBIE MTPOLIECCHI

7 | Hemerayel 23 23 1

8 | Meramisl 16 16 1

9 | Pe3epBHOE Bpemsi 4 4 0
Uroro 102 102 7




IHHOYPOYHOE IINTAHUPOBAHUE

No Tema Jara Koppexkuus u ee
n/n 1o miany | no gakry IPUYHHBI
Crpoenue aroma. [lepuonuyeckuii 3aKOH ¥ NEPUOJUYECKAS CHCTEMA
xummnueckux iemenToB 1. U. MenaeseeBa (104)
1 | CnoxHoe cTpoeHue atoma
2 | Ctpoenue atoMHOrO sigpa. M3oromnsl. SAnepHbie
peakuumn
3 | CocTosiHuE BIEKTPOHOB B aTOME
4-5 | DyeKTpOHHbIE KOHPUTYPAITMTH aTOMOB
6 | Crpoenue aroma u nepuonuueckuit 3axon . U.
Meuneneesa
7 | CtpoeHue aroma W TEpUOAMYECKAs CHUCTEMa
xumudeckux sneMenToB J[. . Meneneena
8 | [TomoxkeHus >eMEHTa B MEPUOIUUECKON CUCTEME
U €ro CBOICTBAa. 3HAYEHUE NEPUOTUYECKOTO
3aKOHA
9 | O606mmeHre U cucTeMaru3alys 3HaHUW MO TeMe:
«Ctpoenue aroma. Ilepuoguueckuii 3akoH U
MEePUOJNYECKas CUCTEMA XUMHUUYECKUX AJIEMEHTOB
. Y. MenneneeBay
10 | KonTponbHast pabora Nel mo teme: «CtpoeHue
aroMa. I[lepuonuueckuii 3aKOH M NEpUOAUYECKAs
cucTteMa  XUMU4Yeckux  anemento . .
MeHieneeBay
XuMnueckasi CBi3b U cTpoenue Bemecrna (104)
11 | MonHas xumMHu4deckast CBs3b
12 | KoBaneHTHasi XUMHUYECKasi CBSI3b U MEXaHU3MBI €€
00pa3oBaHHUs
13 | KoMmieKkcHbIE COeTUHEHHUS
14 | Knaccudukarus 1 HOMEHKIATypa KOMIUIEKCHBIX
COCTMHEHUH, TUCCOIMAIIUS UX B PACTBOPaX.
3HaueHNEe KOMIUIEKCHBIX COETMHEHUM
15 | Merammyeckass XUuMHYECKas CBSI3b
16 | ArperaTHble COCTOSTHUS BEIIECTB U (a30BbIe
TIePEXOJIbI
17 | MexMmonexymnsipHble B3aUMOJECHCTBUS.
Bonopoanas cBsizb
18 | Ilpaktuueckas padora Nel o reme: «llonyuenue
KOMILIEKCHBIX OPTraHUYE€CKUX U HEOPTaHUYECKUX
COCTMHEHUH, HCCIICIOBAHUE UX CBOWCTBY
19 | O0oOmEenne U cucTeMaTn3alysl 3HaHUH [0 TEME:
«XUMUYECKasl CBSI3b M CTPOSHUE BEIIECTBAY
20 | KonrponbHas pabota Ne2 mo teme: «XuMudeckas
CBSI3b U CTPOCHHE BEIIECTBAY»
JucnepcHble cucTeMbl H pacTBOpPHI (94)
21 | lucriepcHble CUCTEMBI U MX KIacCU(pUKAIHS
22 | I'pyboaucniepcHbIC CUCTEMBI
23 | ToHKOIUCIIEPCHBIE CUCTEMBI
24- | PactBopsl. KoHnienTparus pacTBOpOB U CIIOCOOBI
25 | e€ BhIpa)keHUs




26 | IIpaktuueckas padota Ne2 mo Teme:
«IIpuroToBieHne pacTBOPOB pa3IN4YHON
KOHIICHTPALHI

27 | llpaktuueckas padora Ne3 o Teme:
«OrnpeneneHne KOHIEHTPAIIUU KUCIOTHI
TUTPOBAHUEM»

28 | O0oO0IIeHne U cucTeEMarTu3anys 3HaHui 10 TeEME:
«/lucnepcHble CUCTEMBI U PACTBOPBI»

29 | KonTponbsHas padorta Ne3 mo teme: «JlucrnepcHbie
CUCTEMBI U paCTBOPBI»

Xumuyeckue peakunu (94)

30 | OcHOBbI XUMHYeCKON TepMoauHamMuKu. [lonarue
00 PHTAJIBIINU

31- | Onpenenenuie TEIOBBIX A(PHEKTOB XUMUYECKUX

32 | peakuuii. 3akoH ['ecca

33 | HanpaBneHue npoTeKaHUs XMMUYECKUX PEaKIUi.
[TonsTie 06 >HTpONIUN

34 | CKOpOCTh XMMUYECKUX PEAKIUN

35 | dakropsl, BIUAOLIME HA CKOPOCTh TOMOTEHHBIX U
TeTePOTreHHBIX PeaKIHii

36 | Karanus u karaiu3aropsl

37 | Xumuueckoe paBHOBECHE U  CIOCOOBI  €ro
CMEIlIEHUs

38 | Ilpaktuueckas pabora Ned mo teme: «/3yuenue
BIMSIHUSL PAa3JIMYHBIX (AKTOPOB Ha CKOPOCTh
XUMHYECKHUX PEaKIuii»

XuMHYecKHe peaknuu B pacTeopax (124)

39 | Bozna kak ciaGblii anekTponuT. BogopoaHsiit
nokaszaresb. CBOICTBAa paCTBOPOB NIEKTPOJIUTOB

40 | IlpoTonutryeckas TEOpHUsl KUCIOT U OCHOBAHUMN

41 | Heoprannyeckue ¥ OpPraHUYECKHE KHUCIOTHI B
CBETE TEOPUHU DJIEKTPOJIUTUYECKON IHCCOLMALINN
Y IPOTOJIMTUYECKON TEOPUU

42 | Ilpaktuueckas  pabora  Ne5 mo  Teme:
«MccnenoBanue  CBOWCTB ~ MHHEPAIBHBIX U
OpPraHUYECKHUX KUCIIOT»

43 | Heoprannuecknue u OpraHuueCKUe OCHOBAHUS B
CBETE TEOPUHU NIEKTPOIUTHUECKOH TUCCOMaln
Y TIPOTOJIMNTUYECKON TEOPUU

44 | Comm B CBeT€ TEOPUU DBIEKTPOJUTUYECKON
JMCCOLMALUU

45 | Ilpaktuueckas padora Ne6 no teme: «Ilomyyenue
colieid pa3nMuuHbIMU criocobamu. HccnemnoBanue
CBONCTB COJIEH»

46- | I'maposin3 HEOPTAaHMYECKUX BEUIECTB

47

48 | Ilpaktuueckas padora Ne7 o teme: «l uaponaus
OpPraHMYECKHX U HEOPraHUYECKUX COETMHEHUIN»

49 | O00O01IeHNE U cUCcTEMAaTU3aLMs 3HAHUN 10 TEMaM:

«XuMHuecKHe  peakuun» U «XUMHYECKHE
pEeaKkru B paCTBOPAX»




50 | KontponsHass  pabora Ned  mo  Temawm:
«Xumuyeckue — peakuum» U «XUMHUYECKHE
peaxiuu B pacTBOPax»

OKHCINTEIbHO-BOCCTAHOBUTEIbLHBIE NTPoLecchl (94)

51- | OKHCIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1

53 | METOJIbl COCTABJICHUS UX YPABHEHUM

54- | Dnexkrponn3

55

56 | XuMHUecKue UCTOYHUKH TOKa

57 | Koppo3ust MeTasioB ¥ cOCcOOBI 3aLTUTHI OT Heé

58 | O6o0menrne u cucTeMaTu3alys 3HaHUK 110 TeMe:
«OKUCINUTEIHHO-BOCCTAHOBUTEIbHBIE TPOIECCH»

59 | KonTponbHas pabora Ne5 o TEeME:
«OKUCINUTEIHHO-BOCCTAHOBUTEIHHBIEC TPOIIECCHI)

Hemerassbl (234)

60 | Bonopon

61 | ['amorensl

62 | 'anoreHoBOOPO/IBI U TaIOTEHOBOIOPOIHEIE
KHUCIIOTHI. I alioreHuant

63 | Kuciopoanbie coeiMHEHHS XJIopa

64 | Kuciopon 1 030H

65 | Ilepoxcun Bogopoa

66 | Cepa

67 | CepoBomopoa 1 CymbhuIbl

68 | Okcun cepsl (IV), cepHucTas KUCIOTA U €€ COJH

69 | Okcun cepsl (VI), cepHast kuciaora u €€ conu

70 | Aszor

71 | Ammuak. Conu aMMOHMS

72 | Oxcuapl azora. A30THCTasi KUCI0Ta U HUTPUTHI

73 | A30THas KMCII0Ta U HUTPAThI

74- | ®ocdop u ero coeTMHEHUS

75

76- | Yriepon v ero COeTUHEHHS

77

78 | KpeMHHii 1 €ro coeAMHEHUS

79 | Ilpaktuyeckas pabora Ne8 o reme: «llonyyenue
OKCHJIOB HEMETAJJIOB U UCCIEI0BAHUE UX
CBOMCTB»

80 | Ilpaktuueckas padora Ne9 no teme: «Ilomyyenue
ra3oB M UCCJEIOBAaHHE UX CBOMCTB»

81 | O000ImEeHne U cUCTEMATU3AIMs 3HAHUI 10 TEME:
«Hemeramibny

82 | KontponbHas pabora Neb no reme: «Hemeramibi»

MeTaibl (164)

83 | IllenouHble METAIIBI

84 | Meramsl Ib-rpynmnsl: Meab U cepedpo

85 | bepwnii, Maraui U MEI0YHO3EMETbHbBIE
METaJUIbI

86 | XKEcTkoCTh BOJBI M CTIOCOOBI €€ YCTpaHSHUS

87 | Hunak

88- | ATIOMUHHHN U €r0 COeTUHEHUS




89

90 | Xpom u ero coeAMHEHUs

91 | Mapraneng

92 | Keneso

93 | IIpaktuueckas padora Nel0 mo teme: «PemneHue
AKCIIEPUMEHTANIbHBIX 3a/1a4 1o TeMe: «[lomyuenue
COEIMHEHUI METaJIJIOB U UCCIIEZJOBaHUE UX
CBOKCTB»

94 | IIpaktuueckas padora Nell mo Teme: «Pemenue
AKCIIEPUMEHTAJIbHBIX 3aj7a4y 1o Teme: «MeTamib»
u «Hemeramibim»

95 | O0001EeHre U cucTeMaTh3auus 3HaHUU 110 TEME:
«MeTranib»

96 | KonTpoapHas pabora Ne7 o Teme: «MeTaibi»

97 | O600mEeHNe U CHCTEMATU3AIHS 110 KypCy o01iei
XUMHH

98 | UtoroBast KOHTpOJIbHAS padoTa MO Kypcy oOiein

XUMHHU

PesepBHOe Bpems (44)




		2023-11-12T16:16:58+0400
	Бравин А.Е.




