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HOACHUTEJBHASA 3AIIUCKA

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
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCJIOBHSIM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIMH:

e uH(POPMALMOHHO-METOUYECKas, peaau3anusi KOTOpoil olecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOH arrectaud B (GoOpMe E€IUHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUsI XUMUU:



e YCTaHABIMBAaE€T WHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpelneseHue M CTPYKTYpHMPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpamMMe MO XUMHH MPEeTyCMOTpEHA
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIMpoBaHHOTO OOYYEHHSI HAa YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OpPraHU3aLHUAX CPEIHEro MpopecCHOHAIBHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C EPCIEKTUBOM MOCIEIYIONIETr0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHMsI B OpraHU3alusax NpodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPEIHETO O00IIero 00pa3oBaHUs
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHUE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
00OOMMIEHHBIX  CIIOCOOOB  JEATEIHLHOCTH, WMCIOIMIMX  MEXIUCIUTINHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJEPKAHMSI ITUX KYpCOB B IpPOrpamMMe IO XHMHUHU 3a OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs MpeaMera oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUsS PEAKLUH, paCCMATPUBAEMBIX C TOUKH 3PEHHS] XUMUUYECKOW KUHETUKU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX M3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUIIOB ~ peakuuid  JomojHsercs  (GopMUpOBaHMEM  MpeACTaBiIeHUH 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckod XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHUS JIJISl KJIACCOB OMpPEaeIEHHOTO Tpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHbI COXPAaHEHHUs



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXHOCTh s Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHl U apyrue. IIpu 5TOM 3HaHMS O COCTaBe U CBOWMCTBAx IPEACTaBUTEIIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEPATYpPA».

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAax, 00 00X
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYCCKUX 3HAHUN N1 OOBSICHECHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
POTHO3UPOBAHMSI SIBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIINH 3KOJOTHIECKON OE30MacHOCTH MOCIIEICTBUN
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEIIECTB;

e yIyOJIeHWE TPEACTaBICHHH O  HAYYHBIX  METOAAX  IO3HAHUA,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS! YMEHHI OpPHUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
IpUpOJIe, B MPAKTUYECKOM IEATETHPHOCTH U MMOBCEAHEBHON YKU3HHU.

B mnnane peamuzanuu mepBOOYEPEAHBIX BOCIHUTATEIBHBIX M PAa3BUBAIOIINX
(GyHKIIUN 1IETOCTHOM CHUCTEMBI CpeHEro oOIero oOpa3oBaHUs MPU U3YYEHUU
npeaMera «XuMUS» Ha  YIIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

e BOCHHUTaHHE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBICHHUW TMPUPOJIBI,
YBOXEHHS K TIPOLIECCY TBOpPYECTBA B OO0JACTH TEOPETUYECKUX U
MPUKIAAHBIX HMCCIEOBAHUNA B XUMUH, (DOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  yCBOGHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBBI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
pa3BHUTHE YKOJIOTHUECKOHN KyIbTYphI, MPHOOPETEHNE OTBITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4yncao 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU Ha yriyOJeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEeNIO).



COAEPXAHUE OBYUYEHUA
11 KIIACC

OBIIASA U HEOPTAHNUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKUX 3JIEMEHTOB (s-, P-,
d-, f-amemenTtsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTemsl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akona /[.M. Menneneesa.

XuMHUYECKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BomgopoaHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi JoJIsl BEIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIe U
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUEeCKUX peakiuid B HEOPraHWYECKOW U OpraHU4eCcKOM
XUMUHU. 3aKOH COXPAHEHMSI MacChl BELIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS



DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMoXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnektponutuueckas aucconuanusi. CuiabHble U ClaOble  JJIEKTPOIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3lioKEHHUE TEPOKCUJA BOJIOPOJa B MPUCYTCTBHM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHUe
Cpelbl pPacTBOPOB C TMOMOIIBI HWHIWKATOPOB, M3YYCHUE BIIMSIHUS Pa3IUUHbBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
pPaBHOBECHSI.

Heopranuyeckasi xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIIMU C
METaJUlaMd ¥ HEMETAJUIAMH, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WMAPUIBL
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | ajoreHoBoAOpoOibl. BaxxkHeumme KUCI0POACOAEpKAILINE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOMYyYEHHUS
Kkuciopoaa. @uU3NUecKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUABI U NEPOKCUBI.

Cepa. Haxoxpaenume B TpUpOAE, CIOCOOBI TOJYYCHUS, (PU3UUECKHE W
xummudeckue cBoictBa. CepoBogopon, cyinbpuasl. Oxcua cepoi(1V), oxcup



ceprl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[pruMeHeHne cepol U €€ COeTMHEHHM.

Azor. Haxoxaenume B mpupoe, CHocoObl TOMydYeHHUs, (QU3UYEecKHe u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CIHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ comnu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrnepon, HaxoxJIeHWE B TOpUpoOJie. AJUIOTPOIHBIE MOIAUDUKALIIH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBIX BEIIECTB, O0OpPa30BaAHHBIX
yraepoaoM. Okcun yraepoaa(ll), okcun yrnepoma(IV), yronbHas kuciora u eé€
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCThHIX BEUIECTB, OOPA30BAHHBIX YTIEPOJIOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI.
[IpumeHenue kpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamwioB B [leprnoanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CmiaBel METAIIIOB.

DNEKTPOXUMHUYECKUIN PsiJl  HampspkeHuid  MertamwioB.  OOmue  crnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allIUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMHUYECKUX DdJeMeHToB. Harpuit wu kanuii: mnonydeHue, ¢GU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUHN.

O6mast xapakrepuctuka metayioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHHI.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMI: TToTyYeHue, pu3ndeckue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpymnn (b-rpymm)
[leproanyeckol CUCTEMbl XUMHUUECKHX JIIEMEHTOB.



du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUibl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHnne u npuMeHenne xpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wMapranua(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA JKeJe3a U ero coenuHeHuil. OKcuapl,
ruapokcuabl U conu keneza(ll) u xxeneza(lll). ITomyuenue u mpuMeHEHHUE Kee3a
U €r0 CILIABOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKME U XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJLUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KHCJIOPOJE, M3Yy4YEHUE KOJUIEKUMH «MeTajulbl M CIUIaBbD), B3aWMOJEHCTBHUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpPAMH KHUCIOT U
HIEI04YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
YW KAaTHOHbl METAaJJIOB, B3aUMOJICMCTBUE THJIPOKCUIOB AIIOMUHUA M LHHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U UX COEAMHEHUSN,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOTO pa3BuTuUs yenoBedectna. [lonstue
O Hay4YHbIX MeETOAaxX IMO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble npuHUIKNBI OpraHU3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllIeHHbIE
CIOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOJIYYEHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpenbl U €ro MOCIEICTBUS.
Poub xumuu B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsi H 340pOBbE uesoBeKa. JlekapcrBeHHble cpenctBa. llpaBuna
MCITOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.

XUMHMSI THIIKA: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xumuu B
o0ecrieueHnH MHUIEeBOM 0e30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xumus. [Ipasuma
0€30MacHOr0 HCMOJb30BaHU TpEnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.



XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMus B CEIbCKOM X03sicTBE. OpraHnyecKkre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MAaTe€pUalibl, KPACKH, CTEKJIIO, KEpaMUKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa Wik 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIUH, €CIH OJHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BbEMa, KOJIMYECTBa BEIIECTBA) MPOIYKTa
pEaKlIHUH, €CIM OJHO M3 BEIIECTB JaHO B BHUJIE pPACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacTBOpPE, MOJHM BBbIXOJA MPOAYKTa pPEAKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEHUHM oOOmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK U TOHSITHH, MPUHATHIX B OTJEIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalus, nepuoguIHOCTh, HAOIIOICHHE,
MU3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJEKTPOH, IMPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
buznyecKre BeTUYUHBI, €AMHUIBI U3MEPEHHS, CKOPOCTh, DHEPTHUS, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIMAaeMbIE, TOIJIMBO,
pecypcBhl.

TexHoNorus: XUMHUYECKas MPOMBIIIIEHHOCTh, METAJLUTyprUsi, CTPOUTEIIbHbIC
MaTepualibl, CEIbCKOX035MCTBEHHOE MPOU3BOACTBO, MUILIEBAsI TPOMBIIIJIEHHOCTb,
dbapMaiieBTHUECKasT ~ MPOMBINUICHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKUX
MpENnapaToB, MPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTEPHAJOB, JJIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM MOJIXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
oOmiero o0pa3oBaHUsl BBIJIECTICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCS POCCUMCKON TpaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTA M CAMOOIIPE/ICNICHUIO; HAIMYKE MOTHUBAIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ydbTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
0Oy4JaronMxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPAKTUYECKON JAesSTEeIbHOCTH
oOyyJarommxcsi B MpOoIEecce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX M IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHBBI, HaMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3TUYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAydHOMY HacCJeIuI0
OTE€YECTBCHHON XUMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U TPAKTUUECKOTO
MPWIOKEHUST XUMHHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKW €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/JIa YUYE€HBIX U MPAKTUKOB;

MHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUU M TMOCIEAYIOUIEM
aHanu3e WH(POpPMAIMU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:



HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3JI0pOBOrO0 M  0Oe30MacHOro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOJtoicHUsT TpaBwil 0Oe30macHOro OOpallleHHus C BEUIECTBAMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHUMAaHUSl 1EHHOCTH TPaBWJI HHIUBUAYATbHOTO M  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUI W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEILCKON
JIEATCIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  APYrUX BHJAX
JeATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYaCTHE B PEIICHUM TNPAKTUYECKUX 3a/a4y
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYeHHUIO0 Mpodeccruid pa3IuvyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaXEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3anud COOCTBEHHBIX IKU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHMMAHMS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJibl;

OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHd OKPYNKAIOUIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

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

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
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 pelIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO3JaHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B pEHIEHWU TJI0OATBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICUCHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHAM3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro MUpa u
MIPOUCXOMSIINUX B HEM N3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W WMEIOMUXCS JAHHBIX C [ETbI0 TOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOoHaTbHON
JEATEIIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOTPaMMbI MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PHKY METOIOB IIO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 6a30BbIe JTOrMYecKUe AeiiCTBUS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU IJIs KiIacCUPUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peaklMy — TMPU PElIeHUH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3ajad,



INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJECTh OCHOBAMH METOJOB HAyYHOI'O IO3HAHUS BEUIECTB M XUMHYECKHX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI THIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) padora ¢ ungopmanmei:

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

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaLMKM, HEOOXOJAMMOM [JIsi BBIOJHEHHS Y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BAaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U PA3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpMaUeil: NpPUMEHSATh MEXIpeAMETHbIE (pu3uueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI O CYIIECTBY 00CYKAaeMON TEMBI B X0/I¢ AUAJIOTa U/WIH
JIMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIe YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HUCCIEAOBATENIbCKUX 3ajad, BbBIOMpaTh HaumOoliee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIN3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE€ pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU HA YTiIyOIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT ClELM(PUUECKHE
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUM
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMSI M NMPUMEHEHHUIO 3HAaHUU B Pa3IMYHBIX Y4€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
WU3YUYCHUS.

11 KUIIACC

[IpenMeTHble pe3yibTaThl OCBOCHHMS Kypca «OOImass u HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUNA: O MaTepUaIbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSIX WU MO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHHH YCTONYHMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYECKOW W IHINECBOU



0€30MacHOCTH, B Pa3BUTUU MEJUIHUHBI, CO3JJaHUM HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIEUCHHM PAlMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTypbl 4YeEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBI0 W MPUPOJTHOU

cpene;
BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOpHAM3alMs aTOMHBIX OpOWTalei, HOH,
MOJIEKYJIa, BAJCHTHOCTb, JJEKTPOOTPHUILIATEIBHOCTh, CTCNEHb OKHCIICHHMS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpPUCTAJUIMYECKass PEIIETKA, XUMHYECKas pPEakius, pacTBOpP, JJIECKTPOJIUTHI,
HEAJIEKTPOJIMTHI, DJJICKTPOJMTUYECKAsE JUCCOLMALMS, CTEIECHb JIUCCOLMAIINU,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTEb, TEIIOBOK 3 deKT
XAMHUYECKON PEAKIINU, CKOPOCTh XUMUYECKON PEAKIINU, XUMUYECKOE PAaBHOBECHUC;
TEOPUU U 3aKOHBI (TEOpUS AJNEKTPOJIUTHUYECKON TUCCOLHUALNM, TEPUOIUYECCKUN
3akoH J[.11. MeHnneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHUS YHEPTUM MPU XUMHYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK
XMMHWH, MHPOBO33PEHUYECKUE 3HAHMS, JIeKAIM€ B OCHOBE ITOHUMAaHMUS
MPUYAHHOCTA W CHCTEMHOCTHM  XMMHYECKUX  SIBJICHUW;  COBPEMECHHBIC
MPEACTABJICHUSI O CTPOEHHHM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM U
HAJAMOJICKYJIIPHOM  YPOBHSIX; MPEJACTABICHUS O MEXaHU3MaX XUMHYECKUX
peakiui, TEPMOJUHAMHUYECKUX M  KHHETHYECKHX  3aKOHOMEPHOCTSAX X
MPOTEKaHUs, O XMMHYECKOM PAaBHOBECUH, PACTBOpPAX U JUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATETLHOCTH  YeJOBEeKa, OOMMX  HAYYHBIX  NPHUHIMIAX  XUMHYECKOTO
MIPOM3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,
cucremarudeckyro HoMeHknaTypy (IUPAC) u TpuBuansHble Ha3BaHUS OTICJIBHBIX
BELIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OTPEEIATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS
XHMHYECKUX AJIEMEHTOB B COCJIMHEHMSIX, BUJI XMMHUYECKON CBS3M (KOBaJCHTHAs,



WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUINA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHUE PEAKIIUU 110 PA3JIMYHBIM MMPU3HAKAM (UUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, W3MEHEHUIO
CTENIEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaju3aTopa M
JIPYTHE); CAMOCTOSITEIbHO BIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(OpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI NEPHOIUYECKOrO 3akoHa /1.
N. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IMEPBOTO—YETBEPTOrO IMEPHUOJIOB
[Tepuomnueckoit  cucremsl  J.MI.  MeHneneeBa,  WCNOJBb3ysl  TOHSTHUA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHHUS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coenquHeHnd 1o nepuojgaMm u rpynnaMm Ilepuommueckoit cucremsr [ N.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX DJIEKTPOHHBIX 000JIOYEK;

cOpPMHPOBAHHOCTh YMEHMI: XapaKTepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPXKAATh
CYIIECTBOBAHUE TE€HETUYECKOM CBS3M MEXK]Y HEOPTaHMYECKMMHU BEILIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

cOPMHPOBAHHOCTh yYMEHHUS PACKpPhIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEJACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
ATUX peakIui; peakiii MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX IMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkUui
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );

chOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX PEAKIMU C y4ETOM HX DHEPreTUUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHSI CKOPOCTM XHMHYECKOW PpEAKUHH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakToOpoB, a TAaK)Ke XapakTep CMEIMICHUS XUMUIECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3zeicTBuil (mpuniun Jle [larense);

cOPMHPOBAHHOCTh yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIINH,
JeXaluye B OCHOBE IMPOMBIIUIEHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHaKa,



oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; ILEIECO00PA3HOCTD
NPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIo
MO3HAHUA SIBJICHUM NpuUpoabl — HaOMIOIeHUe, H3MEPEHHE, MOJCIMPOBAHUE,
HKCIIEPUMEHT (PEaJbHBIA U MBICIICHHBIH ), HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsI IPUMEHATDH 3TH 3HAHUSI TIPU SKCTIIEPUMEHTAIBHOM UCCIIEIOBAaHUH BEIIECTB
U 7 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIIUX MECTO B MPHUPO/IE,
MPaKTUYECKOMN AESTEIIbHOCTH YeJIOBEKa U B MOBCETHEBHOM KU3HH;

Cc()OPMUPOBAHHOCTh YMEHHUS BBIBISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHSATUSMHU WU TPEACTABICHUSMU IPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0osee 0CO3HAHHOTO TIOHMMAaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
HOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAsI KOHLIEHTPALIUS»;
MaccChl BEIECTBA WM 00BbEMA Ta3a MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIJIOBOro 3¢ dexra
peaxIuu; 3HaU€HUs BOJOPOJHOTO IMOKAa3aTessl PacTBOPOB KHUCIOT W IIENoued ¢
U3BECTHON CTEMEeHbI0 JUCCOLMAalMU; Macchl (00bEMa, KOJMYECTBa BEIIECTBA)
OPOAYKTa PEAKIMH, €CIM OJHO U3 HCXOJTHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
OMpeIeIEHHOW MAacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJIM BbIXOJA NPOAYKTa pPEaKUHUH; OOBEMHBIX OTHOIICHHUM
ras3os;

c(OPMUPOBAHHOCTh YMEHHUI: CAaMOCTOSITENIbHO IUIAHUPOBATh M IPOBOAUTH
XUMUYECKUNA  JIKCIEpUMEHT  (MPOBEACHHE  pEakluMid  HOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAHMUYECKUX BEIECTB, OTPEICIICHNE
CpeIbl pPAacTBOPOB BEHIECTB C TMOMOINBI0 HWHAWKATOPOB, HW3YUCHUE BIIHSHHUS
pa3iauuHbIX  (AKTOPOB Ha CKOPOCTh XMUMHYECKOW  pEaKklud, pelieHHe
IKCIEPUMEHTANIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BElleCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GopMyJIUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATh B
pasznuaHOil dopMe pe3ynbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OIEHUBATH HX
JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTPaBHIIa MOJIb30BAHUS XUMUUECKON
nocyol M JabopaTOpHBIM O00OpyJAOBaHWEM, OOpalleHHus C BeEIIeCTBAMH B
COOTBETCTBUM C WHCTPYKLHSMHU MO BBINOJHEHUIO Ja0OPATOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTMYECKU LeJecOo00pa3HOro TMOBEACHUS B OBITY U TPYAOBOM
JESITEIbHOCTH B IIEJISIX COXPAHEHHsI CBOETO 370POBbsI, OKPYKAIOIIEH MPUPOTHON
Cpeapl W JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHs, OCO3HABATh OIMACHOCTD



TOKCHUYECKOI'O JICUCTBUSI HA YKMBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIc nokazarens [1/K;

c(hOpPMHPOBAHHOCTh, YMEHHUMH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKOW MHMOpPMAILIMK B Pa3JIMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JauTepaTypa, cpeAcTBa MmaccoBor nHdopManuu, UHTEpHET U Apyrue), KpUTHUIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(pOpMaIiio, mepepadbarpiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuonnyeckuit 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEIIECTB
1.3 XUMHUYECKUE PEAKIIHU 19 1 3
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hewmeramisl 31 1
2.2 MeTais 23
Hroro no paszneny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobpl TO3HAHUST B XUMUAHU. XUMUS U 9
' KHU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




11 KITACC

Kosaun4vecTBOo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxa Konrpoabnbie | IpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI pecypen
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 02.09
3JIeMEHT. M30TOIbI ’
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB,
2 1 03,09
KBAHTOBBIE YHCIIA
Kitaccudukanust XMAMIUYECKHX JIEMEHTOB (S-,
3 1 04,09
p-, d-, f-a;memeHTHI)
Pacnipenenenue 371eKTpOHOB 1O ATOMHBIM
4 1 09,09
opOuTamsim
DNeKTPOHHBbIE KOH(UTYpAIIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1 10,09
COCTOSIHUH
6 ONEeKTPOHHbIE KOH(UTYpaAIITU HOHOB. 1 1109
DIIEKTPOOTPULIATETLHOCTh ’
ITepuonnuecknii 3akoH u [lepnoanyeckas
7 crucTeMa XUMMHU4YecKux anmemeHToB 1. 1. 1 16.09
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN ’
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHUX AJIIEMEHTOB B 00pa3yeMbIX UMHU 1 1709
MIPOCTHIX M CIIOKHBIX BEIIECTB O TPYIIIAM H ’
nepuoiaM
9 Cucremarusanys 1 0000IeHNe 3HAHUHN 110 1 18,09




TEMEC

10

Bunpr xumndeckoii cBsa3u. Mexann3Mbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMONEKyIsIpHbIE
B3aNMMOICUCTBHSA

23,09

11

BaneHTHOCTh U BaJleHTHbIE BO3MOXKHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

24,09

12

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

25,09

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

30,09

14

IIonstue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/IC 0 KOJUIOUJHBIX paCTBOpax

01,10

15

HcrrHHBIE paCTBOPHI: HACBIIIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnornaparst

02,10

16

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

07,10

17

Pemenue 3amau ¢ nCmojb30BaHUEM TOHATHHI
""MaccoBast 10151 paCTBOPEHHOTO BelecTsa',
"MoJsipHasi KOHUEHTpaus'"

08,10

18

Knaccudukanust 1 HOMeHKIIaTypa
HEOPraHUYECKUX BELIECTB

09,10

19

Cucremarusanys 1 0000IeHNe 3HAHUHN 110
TEME

14,10




20

KontponsHas padora o temam "Crpoenue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHUYECKUX
sneMmeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"

15,10

21

Knaccudukanmst XaMUYeCKUX peakiuii B
HEOPraHMYECKOI U OpraHM4ecKOi XUMHUHU.
3aKOH COXpaHEHHsI MAacChl BEILIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMHYECKHUX PEaKIHIX

16,10

22

TemoBbie 3 (HEKTHl XUMUYECKUX PEaKLUH.
TepMoxuMuyecKkue ypaBHEHUS

21,10

23

Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX
pCaKIII/Iﬁ U TCPMOXUMHNYCCKUM YPaBHCHUSAM

22,10

24

CKOpOCTh XMMUYECKOH peakiuu, eé
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u xaranuzatopsl

23,10

25

I'omoreHHsIe U FeTCPOrcHHBIC pCAKIINN

05,11

26

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTb XUMHUYECKOU peakuuu"

06,11

27

OO6paTtuMble 1 HEOOPATUMBIE pEaKLUU.
XUMHUYECKOE PABHOBECHE

11,11

28

[IpakTuueckas padora Ne 2 o reme
"BausiHue pa3nuuHbIX GaKTOpPOB Ha
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS"

12,11

29

SJ'ICI(TpOJ'II/ITI/I‘-ICCKaﬂ JUucconranus. CunbHbIC
U ciaadbie OJICKTPOJIUTHI. CremneHb

13,11




Jucconruanu

Nonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bomopoansrit mokazarens (pH) 18,11
pacTtBopa

31 I'maponus coneit. Peakiuu, mpotekaronme B 1911

)

pacTBOpPAX INEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme

32 "XUMHUYECKUE peakiluu B pacTBOpax 20,11
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeWme OKUCIUTENN U 25,11
BOCCTAaHOBUTEIN

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) 2611
Oanmanca ’

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB 2711
BEILIECTB

36 Pewienne 3ana4d pa3nau4HbIX TUIIOB 02,12

37 Pemenue 3aga4 pa3nu4HbIX TUIIOB 03,12

38 CucremaTtu3zaiiys U 0000IIeHHE 3HAHUN IO
TeMe "XuMuueckue peakiuu' 04,12
KonTposabHas pabora no teme "Xumuueckue

39 . 09,12
peakuuu
ITonoxenune Hemeramios B [leprnognueckoit

40 cUCTeMe XUMUYeCKux anementoB [1. U. 10.12
MeHneneeBa 1 0COOEHHOCTH CTPOEHUS UX ’
atomoB. du3nyeckrue CBOWCTBA HEMETAIIJIOB

41 AmoTponusi HeMeTauIoB (Ha pumepe 1112

KHCIJIOpOJIa, cepbl, hocdopa u yriaeposa)




Bopopona: nony4yenue, Gpusndeckue u

42 16,12
XUMHYECKHUE cBOMCTBA. [ 'uipuibl
["anorensl: HaXOX/IEHUE B IPUPOJIE, CIOCOOBI

43 MOJTy4eHUs!, PUINICCKUE U XUMUICCKHE 17,12
CBOMCTBa
I"anorenoBoiopoabl. Baxknenue

44 KHCJIOPOJICOIEPKAIINE COSTUHEHUS 18,12
raJIoreHOB
JlabopaTopHble U MPOMBIIITICHHBIE CTIOCOOBI

45 nonyueHus ranoreHoB. [Ipumenenue 23,12
rajoreHOB U UX COCIMHEHUI
[TpakTuueckast pabota Ne 4. Pemenue

46 9KCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME 24,12
"T"anorens”
Kucnopon: naboparopHeie u

47 MPOMBIIIJICHHBIE CIIOCOOBI MOTYYESHHUSI, 25 12
¢du3nyeckue U XuMuyeckue cBoicTBa. O30H. '
[IpuMeHeHne KUCIopo/ia U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuvHbIX TUTIOB
Cepa: HaXOXKJIEHUE B PUPOJIE, CIIOCOOBI

50 HOJy4YeHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopon, cyab(puast

59 Kucnopoacoaepxaiiue COeJUHEHNS CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KHCIOThI

53 [IpakTuueckas padora Ne 5. Pemenue

AKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXO0XJICHHE B IIPUPOJIE, COCOOBI

o4 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnopoaconepxkaiue coeluHEHHs a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpuMeHeHue a30Ta U ero COeAMHEHU M.
A3oTHBIE Y10OpeHUs
docdop: HAXOKACHUE B IPUPOJIE, CIOCOOBI

S7 NOJTy4YeHUsI, PU3NIECKUE U XUMHUYECKHE
cBoiictBa. Pochuast u Gochun

58 Oxkcunsl pocdopa, pochopconepxarme
kucinoTsl. Comn HocOopHOI KHCTOTHI

59 [Tpumenenue pochopa 1 €ro coeAMHEHHH.
®dochopubie ynoOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U
docdop u ux coeguHenus"
VYriepoa: Hax0XJIeHUE B IPUPOJIE,

61 AJJIOTPOINHbIE MOAUPUKALNH; (PU3HUECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

62 Oxkcua yrnepona(Il), oxcun yrinepona(IV),
yroJibHas KUCIIOTa U €€ COoNH

63 Pemenue 3a1ay pa3nu4HbIX TUIIOB
KpemHunii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI

64 MOJTy4yeHus!, PU3NYECKUE U XUMUUECKHE
CBOMCTBA

65 Oxkcun kpemuusi(I1V), kpeMHueBast Kuciora,




CHJIMKAThI

[IpuMeHeHne KpeMHUS U €r0 COCITMHEHUM.

06 Creki10, €ro nojiyueHue, BUbl CTEKIIA

67 Pemenue 3aay pa3nu4HbIX TUIIOB

68 Cucremaru3zaus u 0000IIeHUe 3HAHUH 110
teme "Hemeransr"

69 KonTpoapHas padora o Teme "Hemeramnsr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI,
KOPPEKLHs OINO0K
[Tonoxxenne meramnos B llepuoanueckon

7 CUCTEME XMMHUYECKHUX AJIEMEHTOB.
OCOOEeHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI0YEK aTOMOB METAJJIOB

79 OO6mue ¢pu3nyecKkre CBOMCTBA METAJLIOB.
[Ipumenenne MeTanioB B ObITY U TEXHUKE

73 Cnnasel MetaiuioB. Kopposust Mmeranios

74 Pemenne 3a1a4 pa3au4HbIX TUIIOB
DNEKTPOXUMHUYECKUH Psii HallpsHKEHUH

75 MeTaiioB. O61mue crnocoObl NOTyYeHHs
METaJIJIOB
OOm1as xapakTepucTiuka Metanios [A-
rpymsl lleproanyeckoi cucteMbl

76 XUMHYECKHX AieMeHTOB. Hatpuii n xanuii:
noJjiyueHue, pU3ndeckue U XuMHUIeCcKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
AX COeINHEHUH

77 OO6mras xapaktepuctuka metaiuioB I1A-

rpymsl [leprnoanyueckoi cucteMbl




XUMHUYECKHX DJIEMEHTOB. Marauii u

KaJIBIIMI: TIOJTy4eHue, (GU3ndecKue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUMN

78

JKécTkocTh BOJBI M CITOCOOBI €€ yCTpaHSHHS

79

AOMUHUN: TIOJTy4eHHE, PU3NUECKHUE U
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE

80

AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS, UX
MIPUMEHEHUE

81

Pemenue 3amau Ppa3JINYHbIX TUIIOB

82

[IpakTuueckas pabora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTasuibl IIaBHBIX oArpymnn"

83

OO11ast XapakTepHUCTHKA METAJIJIOB
no0OouHbIX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
HJIEMEHTOB

84

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COCHHHGHHﬁ, HUX IPUMCHCHUC

85

Baxwuelimme coelMHEHNs] MapraHia.
Ilepmanranar kanus, €Ero OKUCIUTEIbHbIE
CBOMCTBA

86

duznueckre 1 XMUMHUYECKHE CBOIMCTBA JKejle3a
u ero coenuHeHu. Ilomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

duznueckre 1 XUMAYECKHE CBOWCTBA MEIU U




€€ COCIMHEHUM, UX IPUMEHEHHE

duznueckre 1 XUMUYECKHE CBOVCTBA [TUHKA

88 U €T0 COCMHEHUH, X MPUMEHEHHE.
I'mapOoKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe
"Mertamisl TOOOYHBIX oArpymm"”

90 Pemenue 3a1a4 pa3nu4HbIX TUTIOB

01 O06001IeHre U CUCTeMAaTH3AIMS H3YYEHHOTO
MaTepuaia 1o reme "Mertasuibl"

92 KoHTtpoinbHas padora o teme "Mertamibt"

03 AHanu3 pe3yinbTaToB KOHTPOJIBHOHN paboTHI,
KOPPEKIIHSI OIIHOOK
Ponb xumun B obecrieueHun yCTOHYMBOTO

94 pa3BuTus yenoBeuectsa. [lonstue o
Hay4YHBIX METOJIaX MCCIICIOBAHUS BEIIECTB
HaydHble IpUHITUITBI OpTaHU3AIHH

95 XUMHYECKOTO MMPOU3BO/ICTBA.
[TpomblieHHBIE CTIOCOOBI TTOTYUYEHUS
Ba)KHEUIIINX BEIIECTB

9 XHUMHYECKOE 3arpsA3HEHUE OKPYKaAIOILIEH
Cpebl ¥ €Tr0 TOCIIEICTBUS

97 XuMHS ¥ 30pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeICTBA

98 Xumus nuim. Poiab XuMuu B o0ecrieueHnu
MMHUIIEBON 0€30IIaCHOCTH

99 Kocmernueckue u mapdromMepHbie cpeacTBa.

briToBas xumug




XuMHs B CTPOUTENBCTBE. BakHelne

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepuabl
101 XuMus B CEIBCKOM XO35IMCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE y100peHus
102 CucreMmaruzanys 1 0000IeHNE 3HAHUHN 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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