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MNOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI o0OpazoBaTenbpHON MIPOTPaMMBI CpeIHero o01ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepalbHOM TOCYJapCTBEHHOM
obpazoBarenbHoM craHgaapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanny, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MNPOrpaMMbl, U
OCHOBHBIX ToNOXkKeHu «CTparerun pa3BUTHS BocOuTaHud B Poccuiickoil
®enepanuu Ha nepuon o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11 xkmaccos.
W3yuenue mpeamera, pealumzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOrO 0Oy4YeHHs, MPU3BAaHO oOOecmneunuTh 00IEe00pa3oBaTENbHYI0 |
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
ajanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBHUSAM KU3HU B COLIUYME, a TaKxkKe s
MPOJOIKEHUS OO0yUeHHsS B OpraHuU3alusax MpodecCUOHATBLHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B mporpaMme 1o XuMMHM Ha3Hay€HUE MNOpeaMeTa «XHUMHS» MOIy4daeT
NoApOOHYI0  WHTEpIpETalMil0 B  COOTBETCTBUM C  OCHOBOMOJIAralOIIUMU
nonoxkeanusimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieH, coaep KaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIINH:

e uHPOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol olecrneunBaeT
MOJIyYeHHE TPEACTaBICHUSI O IENsAX, COACpKaHUHU, OOIIeH cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJArONTUXCSl CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax WTOrOBOM arrectaliud B (OpME €IMHOI0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.



[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:

e YCTaHABIMBAaE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHME, 00s3aTesbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACNbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacmpesieieHue M CTPYKTYpUpPOBaHHE €ro Mo KjaccaMm, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT IMpHUMEpPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e TpemjaraeT MPUMEPHYIO MOCJIEN0BaTeNbHOCTh HW3YUYEHHA Y4eOHOTO
MaTepuaga ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yYeHUs NpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
IPOrpaMMBbI CpEeIHEro oOuiero oOpa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKkXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-TT03HABATENbHbIX  ACMCTBUIA  OOydaromerocs IO OCBOEHHUIO
COZIEpKaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUHU TPEIyCMOTpeHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIEHHOW MPOrpaMMOil MO  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHMUs y4eOHOro MpeameTa
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIPENEeNsThCS B COOTBETCTBHM C HANpaBICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHUentyajdbHbIMH mnoJjiokeHusmMu PIrOC COO o
Ha3HAYCHUH TPEIMETOB 0a30BOro M yriayOJIEHHOTO YpOBHEW B CHUCTEME
nuddepeHIMpOBaHHOTO OOYyYE€HHUsI Ha YpPOBHE CpPEIHEro oOlero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YeHHS  XMMHYECKOTO
oOpa3oBaHMsI B paMKaxX W3Y4YEHHUs] CHELHMAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPTaHU3AIMSIX CPETHETO MpodecCHOHATbHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIONINUXCS, BEIOPABIIUX OMPENEAEHHBIN MPOohUITh
oOydeHus1, B TOM YHCIIE C TIEPCIIEKTUBON TOCTIEAYIOIETO MOTYYSHUSI XUMHIECKOTO
oOpa3zoBaHus B OpraHu3aiusix npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ aTum,
B cBere TpeboBaHuii PI'OC COO Kk mnjnaHUpyeMbIM pe3yJibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPeAHETro 001mero oOpa3oBaHUS



u3ydeHue rmnpeamera «XuMHUS» OPUEHTHUPOBAHO TAKXKE Ha pelleHue 3aaad
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHUsI OOYyYaroluXcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHAU3AlUKA y4eOHOTO Tpyla U
00OOIMIEHHBIX  CIMOCOOOB  JEATETBLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4deHHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COAEpPKAaHUA 3TUX KypCOB B IMPOrpaMMe MO XUMHUHU 32 OCHOBY
npunatel nonoxkeHuss ®I'OC COO o paznuumsx 0a30BOr0 U yriayOIEHHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckass xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHUHM, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs IpeAMeTa. JTa CUCTEMa
3HAHMM MOJy4aeT ONpeNeiaEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Yy4EHMs IpeaMera olecredeHa
BO3MOYKHOCTh 3HAQUMTEJIHOTO YyBEIWYEHUA OOBEMAa 3HAHUM O XUMHYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKIMii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKU
U TepMoaMHAaMuKH. WM3ydeHume mnepuoanyeckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB O0azupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH MpHu €€ 00pa30BaHuU U
pa3pylLIeHHH, a TaKKe€ C TOUKHM 3pEHHUS MEXaHU3MOB e€ oOpazoBaHus. M3ydeHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TIpPEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpoIleccax M 3JEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUIN yNemsaeTcs 0co00e BHUMaHUE BOMIpocaM 00 AIEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yrayOaE€HHOTO YPOBHS M3YUEHUS JJI KJIACCOB ONpeAenEHHOro npodus (rJ1aBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHUue OYyIyT MMETh AJEMEHThl y4eOHOTro maTepuasa nmo obmei xumuu. Ilpu
U3YYeHUU TMpeJAMeTa B JAaHHOM Ciyyae akIeHT OyJeT clenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3HKE: aTOMHO-



MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PUM3MKE), 3aKOHBI COXpPaHEHUS
MacCbl W DHEPIUM, 3aKOHBl TEPMOAMHAMHUKH, DJIEKTPOJIU3a, MPEACTABICHUA O
CTPOCHUH BELLECTB U IPYIoE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONBUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB — JUIsi  Oosiee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHE
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbl, HYKJICHHOBBIC
KUCJIOTH U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHMs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYyYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HaHUU HW3y4YeHHE MpenMera «XHUMHs» Ha YriIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMH IIpEeJIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHblE NpeaMeThl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpenMera «XuMUsS» Ha YriayOlIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Pemenne
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMS IMpeAMeTa Mpearonaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW IPUPOJBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBONM 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX UCTOYHUKOB YHEPI'UH, B
00eCIeyeHnn paluoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHCTEMBI 3HAHHM, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U



KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX pPeakUui, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 o0uux
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KIIFOUEBBIX HMJIEM U TPOOJIEeM COBPEMEHHOW XUMHH, Il OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaIKM3a U OIICHKHU C TTO3UIIMKA 3KOJIOTHUECKONW 0€30MaCHOCTH TIOCICCTBUN
OBITOBOI M TMPOU3BOJACTBEHHON [EATEIBHOCTH YEJIOBEKA, CBA3AHHON C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEILIECTB;

yriyOJieHue  MPEJCTaBICHUNM O  HAay4YHbIX  METOJaX  IO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHUX SBJICHUN, HMEIOIIMX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEATEIBHOCTH U NOBCEIHEBHOM KU3HU.

B mnnaHe peanuzanuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GYHKIIUN 1IEJOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYIO  aKTyallbHOCTb
MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHUPOIBI,
YBOKCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TO3HABATEILHBIX HHTEPECOB, MHTCIUICKTYaIbHBIX H TBOPUYCCKUX
criocoOHocTel oOydaronuxcs, (GOpPMHUPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHUIO YCTIEITHON MPOo(decCHOHATBLHON U 00IEeCTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbI0 M IMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMUpOBaHHEe YMEHHH M HAaBBIKOB Pa3yMHOTO IPHUPOIOIOIE30BAHHUS,
pa3BUTHE IKOJIOTUYECKON KYJIbTYPBI, TPHOOPETEHUE OIBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO6m1ee YKnciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CcpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacos: B 10 kimacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COJEPKXAHUE OBYUYEHUA

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Knaccudukanms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
DneKTpoHHBIC KOH(DHUTYpAIMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MIEPHOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NMEPUOIUYECKOrO 3aKOHA U [lepHognueckor CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIBI XMMHWYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. 11oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsaA3U. KpartHeie cBa3u. BoxopoaHnas CBs3b.
MexMoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMITJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccuduxaiys 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIeCTB. TpUBHAIbHBIC
Ha3BaHUS OTIEJIbHBIX MPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanums XuMHUECKUX peakiui B HEOPraHMYECKOW U OpraHU4eCcKOM
XUMHH. 3aKOH COXPAHEHHUSI MAcCChl BEUIECTB; 3aKOH COXPAHEHUS! U MPEBpPAIICHUS



SHEPTUr MPU XUMHUYECKUX peakuusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpaTHUMBIC peaKIMu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XUMHYECKOT0 paBHOBeCcHUs. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [laTense.

Onektposnutnyeckass guccoumanus. CuibHble M caa0ble 3JIEKTPOJIMTHI.
Crenenp nucconuanuu. Cpenga BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpabHas,
nienoyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKHUCIICHUS.
OxucauTens M BOCCTaHOBHUTENb. [Iporiecchl OKHUCIEHHMS U BOCCTaHOBJICHUS.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
pa3lIoKEHNE MEPOKCHUAA BOAOPOJAa B NPUCYTCTBUHM KaTalnd3aTopa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNE PEAKIIMII HOHHOTO OOMEHa, ONpeieIEeHUue
Cpeabl pacTBOPOB C IMOMOILIBI) WHIWKATOPOB, H3YYCHUE BIIMSHUS Pa3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHS.

Heoprannuyeckasi xummusi.

[lonoxxenne HemertauioB B Ilepmogndeckor CUCTEME  XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMeEpe KHUCIOPOJa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilonydyenue, gusnueckrue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMHd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (QU3NYECKUE |
XMMHYECKHE CBOWCTBA. ['asioreHoBOAOpOAbl. BaxkHelne KuCIopoacoAepKallue
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajJoreHoB U uX COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoaa. Ou3nUecKkue U XUMHUUYECKHUE CBOMCTBA M MPUMEHEHHE KHUCJIOpoAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B TpupoJie, CIOCOOBI MOJMy4YeHUs, (QU3NUECKue U
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepsui(1V), oxcua



cepri(VI). CepHucras u cepHas KUCIOTBI U WX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COCIMHEHHUM. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupojie, COCOObl MOMy4YeHUs, (U3HUYECKUE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl dochopa, dochopuas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemmaeruit. PocdopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIU(PHUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (U3MUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUs U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetaiioB B Ileproandeckoi cucteMe XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamioB. lIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAILTYPI U, MMUPOMETAIUTYPIusl,
anektpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX OdJeMeHToB. Hatpuii u kanuii: mnomydeHue, GU3MYECKUE U
XAMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIECTB U UX COCUHEHUN.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuidi W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE TMPOCTHIX BEIIECTB M HMX COCAUHECHHIA.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHWI: TTOTydeHue, GU3nIecKue 1 XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
MPOCTOT0 BEIIECTBA M €ro coeauHeHUW. Am@oTepHble CBOMCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX noarpynn (b-rpymnm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.



@u3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcUabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHEeHne Xxpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOWMCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
rugapokcuanl u conu xeneza(ll) u xeneza(lll). [lonydyenue u npuMeHeHue xene3a
Y €ro CIUIaBOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEJIU U €€ coeaquHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, GU3MUECKUE W XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMeneHue
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, H3Yy4YEHUE KOJUIEKIMU «MeTalibl W CIUIaBbD), B3aUMOJICHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJEHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCIOT U
1Ie104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
U KaTUOHBl METaJIOB, B3aUMOJIECHCTBUE THAPOKCUIOB AOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 3a/lad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUSD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O Hay4YHbIX MeETOAaxX TIO3HAHUS M METOJIOJIOTUU HAY4YHOTO HCCIICIOBAHUSI.
Hay4Hble mpuHUIMIBI OpraHU3aluii XUMHYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TOYYeHUSI METAJUIOB H
CIUIaBOB. XMMHUECKOE 3arps3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIE/ICTBUSI.
Ponp xumMuu B o0ecrieueHnu YHEPreTUIeckoil 6€30MacHOCTH.

Xumusg U 300pOoBbe 4enoBeka. JlekapcTBeHHwblie cpenctBa. [IpaBuiia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHMSI THIIKA: OCHOBHBIC KOMITOHEHTHI, TUIEBbIE J00aBKu. Poib Xxumun B
oOecIieyeHUH ITUIIEBOI OE€30IIaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. [Ipasuna
0e30MacHOr0 MCMHOJIb30BaHUSl MpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.



XuMHUS B CTPOUTEIbCTBE: BaXKHEHUIIINE CTPOUTENbHBIE MaTepuasbl (ILIEMEHT,
OCTOH).

XUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KepaMHUKa.
Marepnansl 11 2neKTpoHUKU. HaHoTexHONMOTMN.

Pacuérurle 3amaqn.

Pacuétpl: Maccel BemiecTBa WM oO0bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WK O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOMYKTOB PEAKIMH, €CIH OJHO U3
BEILIECTB MMEET NpUMEecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
peaKklMu, €CIM OJHO M3 BEHIECTB JaHO B BHJAE pPacTBOpa C OIPEACIEHHOMN
MacCOBOM JI0JIEl pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU H MOJIAPHOU
KOHIICHTpAI[MM BEIIECTBA B pPacTBOpe, JOJIM BBIXOJA MPOAYKTa pPEAKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3U.

Peanmuzarnust  MeXOpeAMETHBIX  CBA3€d TMpU  HU3YyYCHUHM  OOmeH w
HEOpraHu4eckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Yepe3 UCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUHN, IPUHATHIX B OTACIIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJIICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalu3, CUHTE3, KJacCHU(HUKAIUs, MePUOIUIHOCTh, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUUECKUI YPOBEHb,
BEIIIECTBO, TEIO, OO0OBEM, arperaTHOE COCTOSHHE BEIIECTBa, HACAIBHBIN Ta3,
(bu3nYecKUe BETUYUHBI, ¢IMHUIIBI H3MEPEHUS, CKOPOCTh, JHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBO/IbI, HYKJICMHOBBIE KUCIOThI, PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadms: MuHEpanbl, TOPHBIC TTOPOJIBI, MOJIC3HBIC UCKOIIaeMbIe, TOTUIMBO,
pPECYPCHL.

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MTPOMBIIIJIEHHOCTbD,
dhapMareBTHUYECKASA MIPOMBIIIJIEHHOCT, MIPOM3BOJICTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MIPOMBIILJICHHOCTh, HAHOTEXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMsI BBIIEICHBI CJIEAYIONIME COCTaBISIOUINE: OCO3HAHWE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIME B OOIIECTBE TpaBWJIaMW W HOPMaMH TIOBEJICHUS, HAIHYNC
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJaroIuxcs B MPOLIECCe peaan3alui 00pa3oBaTeIbHON ACSITENFHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIie B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIbHOCTH IPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTUTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHUE M TMOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3nyHOTro poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBAXEHUS K TPYY, JIIOISIM TPyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLIMAIBHOM CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3[JaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOU 0€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, 00ECIIEYEeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JJIsl aHallM3a U OOBSICHEHUS SIBIICHUM OKpPYIKAIOIIEro Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUSA IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSAMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaaIbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOydarolmuxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATILHON KOMIIETEHITUN O0YJarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCSITEIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHSTHS IS OOBSICHEHHS OTISIbHBIX (PAKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHUE PACCYXXJICHHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peaklMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KAyecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiCTBUSA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCIEAOBAHUMN IMyTEM COTJIACOBAHMS TO3UIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATH MpEAjaraéMblid alroput™M ACHCTBUH IpuU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb ACATEABHOCTA Ha OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUTsl yaeOHOTo mpeaMeTa « XUMUs» HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI JIEHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIMU U MPEOoOPaA30BaHUIO 3HAHUM, BUJBI JIESITEILHOCTH
MO TOJYYEHUIO HOBOT'O 3HAHUS W NMPUMEHEHHIO 3HAHUM B Pa3IMYHBIX YYCOHBIX
CUTYalUsIX, & TAKKE B PEAIIbHBIX )KU3HEHHBIX CUTYallUSAX, CBA3AHHBIX C XUMUEH. B
[porpaMMe IO XUMHUHU IIPEAMETHBIE PE3YyJbTaThl IPEACTABICHBI [0 ToAaM
V3YyYECHUS.

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckKas
XAMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM EIUHCTBE MHDa,
3aKOHOMEPHOCTAX M I03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECT€ W 3HAYEHUHU
XUMUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHUSI, B pEUIEHUU MPOOJIeM SKOJOTHYECKON, PHEPreTUYeCKON M IHUILEeBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpUANIOB, HOBBIX



MCTOYHUKOB SHEPTHH, B OOECIEYEHUH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YElIOBEKa, a TaKxke
HKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TMPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SIpo aToMma,

U30TOIIbI, SJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIIH, OCHOBHOE U
BO30YXKIAEHHOE COCTOSIHUSI aToMma, TMOpuau3alus aTOMHBIX OpOuTasiel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, HOHHAs, MeETaJuIM4ecKas, BOIOPOIHA),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIEKTPOJIMTHI,
HEAJIEKTPOJUTHL, JJIEKTPOJIUTHYECKAsl JUCCOLMALMS, CTENEHb JAMCCOLUALNH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 deKT
XUMHUYECKON pEaKIMH, CKOPOCTh XUMUYECKON peaklMi, XHMHUYECKOE PaBHOBECHUE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOJIUTHUECKON NHUCCOLMALNU, NEPUOAUYECKUN
3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHHs MacChl BEILIECTB, 3aKOH COXPAHEHUS U
IIPEBPAILECHNS SHEPTUH IIPU XUMHUYECKUX PEAKIMIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIlME B OCHOBE [OHUMAaHUSA
OPUYMHHOCTH M CHUCTEMHOCTH  XUMHUYECKHUX  SIBJICHHWI;  COBPEMEHHBIE
IIPEICTABICHUS] O CTPOEHUM BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJSIPHOM  YpPOBHSAX; MPEJICTABICHUS O MEXaHM3Max XUMHUYECKUX
peakuuii, TEPMOAMHAMUYECKMX W  KUHETHUYECKHUX 3aKOHOMEPHOCTSIX  HX
POTEKaHUsl, 0 XMMUYECKOM PABHOBECHH, PACTBOPAX M AUCIEPCHBIX CHUCTEMAX;
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUHU BaKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY U MPAKTHUECKOMN
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IPOU3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPHU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(OpPMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUSIX, BUJI XMMHUYECKON CBS3M (KOBaJEHTHAs,
WOHHAsi, METaJUIMYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOW  pEelETKU
KOHKPETHOT'O BEILECTBA;



c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M TUIMA KPUCTAJUIMYECKOW pPEHIETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHuUsl KOBAJIEHTHOH CBSI3H;

cOPMHPOBAHHOCT, ~ yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHUE PEAKIIUU 110 PA3JIMYHBIM MMPU3HAKAM (UUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakiuu, U3MEHEHHUIO
CTENIEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aropa U
JPYTHUE); CAMOCTOSITEIIFHO BHIOMPATh OCHOBAHMSI M KPUTEPHUH I Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI TIEPHOIUICCKOTO 3akoHa [l
W. MenpeneeBa u JeMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IMEPBOrO—YETBEPTOrO IMEPHUOJIOB
[Tepuomnueckonn  cucrembr .M.  MenneneeBa,  uUCOONB3Yys  TOHATHSA
«IHEPreTUYCCKHE YPOBHW», «IHEPIeTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHHUSA aToMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coenuHeHnd 1o nepuogaM u rpynnaMm llepmogmueckoin cucremsr [ W.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX DJIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKON CBS3M MEXKIAY HEOPraHWYECKUMH BEIIECTBAMU C
ITIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINN;

cOPMHPOBAHHOCTh yYMEHHUS PACKpPBIBATh CYIIHOCTb: OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX peakIui; peakiuil MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX TMOJHBIX U
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKkUMW  THUAPOJIW3a;  PEaKUUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUSA );

c(OPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTU TMPOTEKAHUS
XAMHUYECKUX PEAKIMN C y4ETOM HUX DHEPreTUUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHMHUYECKOW pEakIMd B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaK)Ke XapaKTep CMEIIEHUSI XUMUYECKOTO PABHOBECHS IO BIUSTHHEM
BHEIIHUX Bo3aehcTBuil (mpunui Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE PEaKIIHH,
JIe)KAIME B OCHOBE MPOMBIIIJICHHOTO TOJIYYE€HUS CEPHOW KHUCIJIOTHI, aMMHAaKa,
oOlllMe HayyHble TMPUHIMIBI XUMHUYECKUX MPOU3BOJACTB; I1€JIECO00Pa3HOCTh



NPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAay4YHOIo
NO3HAHUA SIBJICHUI NpUpPOAbl — HAOIIOJCHHUE, W3MEPEHHE, MOJECIHUPOBAHUE,
HKCIIEPUMEHT (pPEeaIbHbII U MBICJIEHHBI ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U 17 OOBSICHEHUS XHMHYECKUX SIBIICHUM, HMMEIOIUX MECTO B MPHUPO/IE,
IIPaKTUYECKOHN AESITEIIbHOCTU YEJIOBEKA U B IOBCEAHEBHOM JKU3HU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISBJISITH B3aMMOCBS3b XUMHYECKHX 3HAHHUM C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0osiee OCO3HAHHOTO IOHUMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCIOJIb30BAHUEM
MOHATUH «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsl KOHLIEHTPALU»;
Macchl BEUIECTBA WM 00BbEMA ra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe
WIH 00bEMY OJHOTO U3 YyYacCTBYIOIIMX B PEaKIMM BEIIECTB; TEIJIOBOro 3(dexra
peakuyy; 3Ha4€HHs] BOJOPOJHOIO ITOKA3aTeNsl PaCTBOPOB KHCIOT U IIEJIOYEH C
U3BECTHOM CTEMEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
IPOJYKTa PEAKUUH, €CIIM OJHO M3 UCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
ONpe/IeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIESCTBA WJIM JJAHO B U3OBITKE
(MUMeeT MpHUMeCcH); JOJM BbIXOAA MPOJAYKTa PpPEeaKUHMH; OOBEMHBIX OTHOLICHHM
ra3os;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U TMPOBOJIMTH
XUMUYECKUNA  JKCIEpUMEHT  (NIpOBEACHHME  peakuuMid  HMOHHOro  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTaHWYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl pacTBOPOB BEIIECTB C IIOMOINBIO HHJIWKATOPOB, H3YyYEHHUE BIIUSHHUSA
pa3iuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuH, pelieHHe
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnsy) ¢
COOJII0/IEHNEM TpaBuil 0€30MacHOro0 OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, (QOpMYyJIUPOBaTh LE€lb HCCIEAOBAaHUS, NPEIACTaBIATh B
paznu4HON (GopMe pe3ynbTaThl dKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJTIOATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyol W JabopaTopHBIM 00OpyJAOBaHUEM, OOpallleHUsl C BEIIeCTBAaMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTMYECKU I€JIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbsS, OKPYXKAIOIIEeH MPUPOAHON
Cpelbl M JOCTHXKEHHMsSI €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OIMACHOCTh
TOKCUYECKOTO JEHCTBUSA Ha UBbIE OPTaHU3MbI ONMPEACIIEHHBIX HEOPraHUYECKHUX
BENIECTB, MOHMMas cMbIcs nokazarens [1/IK;



c(OpPMHPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH II€J€HANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUYECKYIO0 WH(pOpMaInio, mepepadbaTpeiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a/1aueH.






TemaTH4eckoe INTAHUPOBAHMUE:

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOrooOpasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 31
2.2 Mertabl 23
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHUS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8










IloypouHoe mJIaHUpPOBaAHUE

Ne
n/
n

Tema ypoka

AtomMm. CocTaB aTOMHBIX
sep. XUMUYECKUI
syeMeHnT. Y30TOonEb!

CTpOCHI/Ie QJICKTPOHHBIX

00o0I04U€eK aTOMOB,
KBAaHTOBBIC YHCJIa

KoanuecTBo 4acoB

Bcer KoHTpoJbHBI

0 e padoThl

IIpakTH4eckn
e padoTsl

Jara
H3y4YeHH
s

4.09.23

6.09.

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTeJIbHbI
e pecypchbl

IMpumeyanue
(Ces13b ¢
npodeccueit)

Knaccudpukanus
XMMHYECKUX JIEMEHTOB
(s-, p-, d-, f-amemenTHI)

7.09

Pacnpenenenue
AJIEKTPOHOB 10 ATOMHBIM
opOuTansm

11.09

ONEKTPOHHBIE
KOH(UTypaly aToMOB
JJIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM
COCTOSIHUHT

13.09

ONEKTPOHHBIE
KOH(UTypal HOHOB.
DJIEKTPOOTPHUIIATETLHOCT
b

[lepronnueckuii 3aKOH U

14.09

18.09




10

11

IIepnoanueckas cucrema
XUMUYECKHX 3JIEMEHTOB
J. . Menneneena, CBI3b
C COBPEMEHHOU Teopueit
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XUMHYECKHUX DJIEMEHTOB U
00pa3yemMbIX UMU
IIPOCTBIX M CJIOKHBIX
BEIIICCTB I10 TPYIIIaM U
nepuoaam
CucreMaruzaiys u
000011IeHrE 3HAHU 110
TeMe

Buner xumnuaeckoit
CBs3U. MeXaHu3MBbI
o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bonoponnas cBA3b.
MeKMONEeKyIJIsIpHbIE
B3aNMOJICHCTBHSA

BanentHocts u
BaJICHTHBIE BO3MOKHOCTHU
atomMoB. CBs3b
3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX
reOMETPUUYECKUM
CTPOEHUEM

20.08

21.09

25.09

27.09




12

IIpencrasnenus o
KOMILJICKCHBIX
COEJMHEHUSX: COCTaB U
HOMEHKJIaTypa

28.09

13

14

15

16

BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOT O
cTpoeHus. Turmsl
KPUCTAJUIMYECKUX
PELIETOK U CBOMCTBA
BEILIECTB

ITonsiTHe 0 TUCTIEPCHBIX
cucreMax.
IIpeacrasiienune o
KOJIJIOMIHBIX PacTBOpax

HcTuHHBIE pacTBOPBI:
HACBIIICHHBIC U
HEHaChILCHHBbIE,
PaCTBOPHUMOCTb.
Kpucrannornaparsl

Cnoco0bl BbIpakeHust
KOHLIEHTPAHU
PacTBOpoOB

2.10

4.10

5.109.10

11.10

XUMUKK -nabopaHT

NabopaHT,papmares
T

dapmavnesT

17

Pemenue 3agau ¢
HCITOJIE30BaHIEM
MHOHATHH "MaccoBas JOJIA
PacTBOPEHHOTO

"o

BeulecTsa', "MossipHas
KOHLeHTpauus"

12.10




18

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKHX
BEIICCTB

16.10

19

Cucremarusaiis u
000011IEHE 3HAHU IT0
TEME

18.10

20

21

KonTtponbsHas pabora o
temaM "CTpoeHue aToma.
Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMUYECKHUX 3JIEMEHTOB
J. . Mengeneena",
"CTpoeHue BellecTBa.
Mmuoroo6pasue BeriecTs"

Knaccudukarms
XUMHUYECKHUX PEeaKIfii B
HEOPraHUYECKOH U
OpPTaHHYECKON XUMUHU.
3aKOH COXpaHEHHS MaCChI
BEIIIECTB; 3aKOH
COXpaHEHUs U
MpEBPAIECHUS YHEPTUU
IIpU XUMHUYECKUX
PEaKIusIx

19.10

23.10

22

TemoBbie 3¢ HexTs
XAMHYECKHUX PEaKIUM.
Tepmoxumuueckue
ypaBHEHUS

25.10




23

24

Breraucnenus mo
YpaBHEHUSAM XUMHUYECKUX
peaKkuuii u
TEPMOXHUMHYECKUM
ypaBHEHUSIM

CKopoCTh XMMHUYECKOM

peakiuu, € 3aBUCUMOCTb
OT Pa3JIMYHBIX (PaKTOPOB.
Karanu3s u kaTanu3aTopbl

26.10

30.10

YYEHbIN-XUMUK

25

T'oMorenHbie u
reTePOTreHHBIE PEAKIINU

26

[TpakTuueckast pabota Ne
1 mo treme "Bnusinue
pa3nuyHbIX (HaKTOPOB HA
CKOpPOCTh XUMHUYECKOU
peakuun"

6.11

27

28

29

30

Obparumsie u
HeoOpaTUMBbIE peakLUu.
XUMHUYECKOE PABHOBECHE

[TpakTtuyeckas padora Ne
2 o teme "Bnusiaue
pa3IUYHbBIX (PaKTOPOB HA
MOJIO’KEHNE XUMHYECKOTO
paBHOBecHs"

DIeKTPOTUTHYECKAS
mucconuanus. CHIIbHbIE
U cl1a0ble AJIEKTPOJIUTHI.
CreneHp aucconuanuu

Honnoe npousseneHue

8.11

9.11

13.11

15.11

XMUK -TexHonor




Bojibl. Cpesia BOAHBIX
pactBopoB. BonopoaHsiit
nokazatenb (pH)
pacTBopa

31

I'maponus coneil.
Peakuuu, nporekarouue
B PacTBOpax
3JIEKTPOJIUTOB

16.11

32

[IpakTuueckas pabora Ne
3 no Teme "XumMuueckue
peakIuu B pacTBOpax
3JIEKTPOJIUTOB"

20.11

33

OKHCIUTENBHO-
BOCCTAHOBUTEIIbHBIC
peakuun. Baxueiimme
OKHCIIUTENH 1
BOCCTAHOBUTEIHN

22.11

34

35

36

MeTo/1 3EKTPOHHOTO
(37IEKTPOHHO-NOHHOTI0)
OanaHca

9J'IeI(Tp0J'IPI3 pacTBOpPOB U
paciiiaBoB BEIIECTB

Pemenue 3amau
Pa3IMYHBIX TUIIOB

23.11

27.11

29.11

37

38

Pemenue 3agau
paSJ'II/IqHI)IX THUIIOB

Cucremaruzanus u
000011IeHrE 3HAHUH 110

30.11

4.12




TeMe "XUMUUYECKUE
peakuun"

39

40

KonTtponbHas pabora o
TeMe "XUMHYECKHE
peakiuu"

ITosiokeHUE HEMETAIIOB
B [lepuonnueckoi
CHCTEME XUMHUUYECKUX
anemenTtoB /. U.
Menpaeneena u
0COOEHHOCTH CTPOEHHUS
nx atomMoB. Pusnyeckue
CBOIiCTBa HEMETAIIOB

6.12

7.12

41

AmoTponusi HEMETaIOB
(Ha mpuMepe KUciIopoa,
cepsl, hocdopa u
yriepoja)

11.12

42

Bonopox: nonyuenue,
¢buznueckue u
XUMHYECKHE CBOWCTBA.
I'mapuaet

13.12

43

44

I"ayorensl: HaX0XICHHE B
pUPOJIE, CIIOCOOBI
NoJTyueHus1, pU3nYecKue
1 XUMHYECKHE CBOMCTBA

I'anorenoBonoponsl.
Baxwuerimmue
KHCJIOPOACOAEpKAIINE
COEIMHEHUS TAJIOTCHOB

14.12

18.12




45

46

47

JlaGopaTopHsble u
IPOMBIIIUICHHBIE
CIIOCOOBI MOTyYEeHUS
rajoreHos. [Ipumenenne
rajJoreHoB U UX
COCIMHEHU N

[TpakTrueckas padora No
4. Pemienue
3KCHEPUMEHTAIBHBIX
3a/1a4 10 TeMe
"T"asiorensr"

Kucaopon:
JabopaTopHbie U
NPOMBbINLIEHHbIE
CIoco0bI MOJIy4YeHus,
¢puznueckue u
XHMHYeCKHe CBOMCTBA.
O30H. [IpuMmeHenne
KHCJIOPOAAa U 030HA

20.12

21.12

25.12

Buonor-akonor

48

49

OKCI/II[BI 1 IEPOKCUBL

Pemenue 3agau
Pa3JIMYHBIX TUIIOB

27.12

28.12

50

Cepa: Hax0XKIEHUE B
pUPOJIE, CIIOCOOBI
NoJTyueHus1, pU3nYecKue
Y XMMUYECKHE CBOMCTBA

10.0124

51

52

CepoBoaopon, cyabpuasl
Kucnopoaconepxarue
COCMHEHUS CEpBHI.

11.0124

15.01




Oco0eHHOCTH CBOMCTB
CEpPHOM KHUCIIOTBI

53

[IpakTuyeckas pabora Ne
5. Pemienue
IKCIIEPUMEHTATBHBIX
3a1a4 o teme "Cepa u eé
coenuHeHus"

17.01

54

A30T: HAXO0XJICHHUE B
IPHUPOJIC, CIIOCOOBI
NOJTy4YeHUs1, PU3NIECKUe
Y XMMHYECKHE CBOMCTBA.
AMMUaK, HUTPUJIBI

18.01

55

Kucnoponconepxaniue
COCIMHEHMS a30Ta.
OCo0EHHOCTH CBOMCTB
a30THOM KHCJIOTEI

22.01

56

57

58

59

[TpumeHneHue a3oTa u ero
coenuHeHu. A30THEIE
yao0peHust

®dochop: HaXOXKIECHHUE B
pPUPOJIe, CIIOCOOBI
NoJTyueHus1, pU3nYecKue
Y XMMHYECKHE CBOICTBA.
®dochuas u hochun
Oxcunpl pocdopa,
docdopcoaepxkanire
kucyoTel. Conun
bochopHON KUCIIOTHI

[Tpumenenue pochopa u

24.01

25.01

29.01

31.01




€ro COeAMHEHUMN.
®dochopHbIe y1oOpeHHst

60

[IpakTuyeckas pabora Ne
6. Pemenue
IKCIIEPUMEHTATBHBIX
3ajJa4 1o TeMe "A30T u
dbocdop u ux
coenuueHus"

1 1.02

61

Yraepoa: HaX0XKICHUE B
NPUpPOJE, AIUIOTPOITHBIE
MOIU (UKL,
buzndeckue u
XUMHYECKHE CBOMCTBA,
pUMEHCHHE

5.02

62

Oxkcup yriepoaa(ll),
okcuy yriepoaa(lV),
yroJbHasi KUCIO0Ta U &
conu

7.02

63

64

65

66

Pemenue 3agau
paanqHHx THUIIOB

KpemHuuii: HaxokaeHue B
pUPOJIE, CIIOCOOBI
NoJTy4eHus1, pU3nYecKue
Y XMMHYECKHE CBOMCTBA
Oxcun kpemuus(1V),
KpeMHHEBasi KUCIIOTA,

CHJINKAThI

IIpuMeHeHne KpeMHUA
U ero COeIMHEeHUi.

8.02

12.02

14.02

15.02

UHXKeHep TexHonor




CTeKJ'IO, €10 IMOJIy4€eHHE,
BH/bI CTCKJIA

67

68

69

Pemenue 3amau
pa3JII/I‘-IHLIX TUIIOB

CucreMaruzanus u
000011IeHrE 3HAHU 110
teMme "HemeTtaimer"

KoHTtposbHas padoTta mo
teme "Hemeraminr"

19.02

21.02

22.02

70

AHanu3 pe3ynbTaToB
KOHTPOJIbHOHM paboThI,
KOPPEKIIHSI OIITHOOK

26.02

71

[TonoxeHue MeTaIoOB B
[Iepnoanueckoii cucreme
XUMHNYECKUX OJICMEHTOB.
Oco0OeHHOCTH CTPOEHUS
AJIIEKTPOHHBIX 000JIOUEK
aTOMOB METaJIOB

28.02

72

Oo6uue pusuyeckue
CBONCTBA METAJLJIOB.
IIpumeHenne MeTaslJIoB
B ObITY M TEXHUKE

29.02

73

74

CniaBbl MeTAJJIOB.
Koppo3us meraiios
Pemenue 3amau
Pa3IMYHBIX TUIIOB

4.03

6.03

meTannypr

75

DNEKTPOXUMHUUECKUH psifl
HaIPSKEHUN METAJIOB.

7.03




Oo61ue croco0bl
MOJyYEHHUS METAJIIOB

76

77

OO0mrast xapaKTepUCTHKA
MeTaioB |A-Tpynrbl
[lepronnueckoit CuCTEMbI
XUMHUYECKHX DJIEMEHTOB.
Harpuii u xanuii:
nonyueHue, puandeckue
U XUMHUYECKUE CBOMCTBA,
MPUMEHEHUE TIPOCTHIX
BELIECTB U UX
COCIMHEHU N

OO0m1as XxapakTepuCTUKa
meTaisioB |IA-rpymisl
[Tepuoanyueckoit cuCTeMbI
XUMUYECKHUX DJIEMEHTOB.
Marusuii ¥ KaablHii:
noJjiyueHue, puandyeckue
1 XUMHYECKHE CBOMCTBA,
MPUMEHEHUE TTPOCTHIX
BEIIECTB U UX
COEMHEHUI

11.03

13.03

78

79

KécTrkocTh BOALI H
€roco0bl e¢ ycTpaHeHHs

AJIOMMHHUH: TIOTyYEHUE,
dusnueckue u
XUMHUYECKHE CBOMCTBA,
pUMEHEeHHE

14.03

18.03

CaHuTapHo —
anMAemMMoormyecka
A cnykba




80

81

AmdorepHbIe cBOICTBa
OKCHJA ¥ THIIPOKCHIA
ATIOMUHHS,
THPOKCOKOMILIEKCHI
QTIOMHUHUS, UX
npUMEHEHHE

Penrenue 3anau
Pa3IMYHBIX THUITOB

20.03

21.03

82

[IpakTuueckas pabora Ne
7. Pemenue
AKCTIEPUMEHTAIIbHBIX
3a7a4 o teMe "MeTaiuibl
[JIaBHBIX OArpymm"

1.04

83

OO61as xapakTepucTUKa
METaJIJIOB MOOOYHBIX
noarpynin (b-rpymnm)
[Tepuonuueckoii cuctembl
XUMHUYECKHX 3JIEMEHTOB

3.04

84

duznueckue n
XUMHYECKHE CBOICTBA
XpOMa U €ro COCIMHEHUH,
UX IPUMEHEHUE

4.04

85

Baxneinmmme coemmHeHNS
Maprasna. [lepmanranar
KaJlus, eTo
OKHCIIUTEILHBIC CBOMCTBA

8.04

86

duznueckue n
XUMHUYECKUE CBOWCTBA
JKele3a v ero

10.04




coenuHeHun. [lomyuenune
U IPUMEHEHHE CILUIaBOB
xKernesa

87

duznueckue u
XUMHYECKHE CBOMCTBA
MeIIM U e€ COCTUHEHU,
UX IPUMEHEHUE

11.04

88

duznueckue u
XUMHYECKHE CBOICTBA
IIMHKA U €r0 COSTMHEHUH,
MX IPUMEHEHHUE.

' apOKCOKOMILIEKCHI
IIMHKA

15.04

89

[IpakTuueckas pabora Ne
8. Pemmenue
AKCTIEPUMEHTAIIbHBIX
3a7a4 no teme "MeTauibl
no0oYHBIX moArpymm"”

17.04

90

91

92

93

Pemenue 3agau
paanqHHx THUIIOB

O6o61eHne u
CUCTeMaTH3aIus
M3YYEHHOTO MaTepuaa
o reme "Merasmisr"
KonTtponbHas pabora o
teme "Metais"
AHanu3 pe3yinbTaToB
KOHTPOJIbHOH paboThI,
KOPPEKIHs OMUOOK

18.04

22.04

24.04

25.04




94

Poab xumuu B
o0ecreyeHnH
YCTOMYHMBOIO
pa3BUTHUA
yeJi0BevYecTBa.
IlonsiTHe 0 HAYYHBIX
MeToaax
HCCJIeI0BAHMS
BelIeCTB

29.04

YYEHbIN-XUMUK

95

96

97

Hayunbie
NPHHI U BI
OpPraHu3anuu
XHMHYECKOI0
NPOM3BOJCTBA.
IIpoMbIlLIICHHBIE
CIOCO0BI MOJIyYeHHUS
BaKHEHIIUX
BeLECTB

XuMHu4yeckoe
3arpsi3HeHue
OKPYXKAKOLIEH cpeabl
U ero nocJjeACTBUs
XuMus 4 310pOBbe
yeJ10BeKa.
JlekapcTBeHHbIE

6.05

7.05

13.05

YUEHbIN-XUMUK

3Konor

dapmauesT




cpeacTBa

98

Xumusa nuiny. Poab
XHMMHH B
o0ecrnieyeHUH
1107000 (3: 1007
0€e30MacCHOCTH

15.05

XMMUK -TexHonor

99

Kocmernueckue u
napgromMepHbIe
cpeacrsBa. beiTtoBas
XUMUS

16.05

KocmeTtonor

100

Xumus B
CTPOUTEJIbCTBE.
Baxneiinme
CTPOUTEJIbHbIE U
KOHCTPYKLUMOHHBIE
MaTepuaJIbl

20.05

NHxeHep —
KOHCTPYKTOP.

101

XuMus B CeJIbLCKOM
Xo03siiicTBe.
Opranuyeckue u
MHHepaJbHbIE
yao0peHus

21.05

BeTepuHap,arpoHom
300TeXHUK

102

peseps

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







