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AHHOTALUA
K pado4eii mporpamme no xumuu (yriayojaénnslii yposensb) 10-11 kiaccoB

PabGouass mporpamma 1o xumuu (yriayOJaEéHHBIM YPOBEHb) CPEIHETO OOIIEro
oOpazoBanusi  ['ocynmapcTBeHHOTO OI0JIKETHOTO 0011e00pa30BaTEILHOTO
yupexaeHuss Camapckoil oOmactu cpemHeil oOmieoOpa3zoBaTebHOM MKOIBI Nel
n.r.T. Cyxomon MyHununansHoro panioHa CeprueBckuit Camapckoi o0JacTH
COCTaBJICHA Ha OCHOBE CIICIYIOIINX HOPMATHBHO-TIPABOBBIX IOKYMEHTOB:

1. denepallbHOTO TOCYAAPCTBEHHOIO OOpPAa30BATEIBHOTO CTAHJAPTAa CPEIHETO
obmiero  oOpa3oBaHusA,  YTBEPXKAEHHOTO  IpHKa3oM  MUHHCTEpPCTBA
obOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1. Ne 413 «O6
YTBEPKJIECHUH M BBEACHUM B AciicTBue DenepallbHOr0 rocyAdapCTBEHHOTO
00pa30BaTeNbHOrO0 CTaHJApTa CPEIHEro oOLIEero oO0pa3oBaHMsD), MPHUKA30M
MununcrepcTBa npocsemenus PO ot 12 asrycra 2022 r Ne 732 "O BHeceHnn
U3MEHEHU B (helepasibHbIl TOCYAapCTBEHHBI 00pa30BaTENbHBIA CTaHIAPT
cpelHero oo0iero oOpa3oBaHUs, YTBEPKACHHBIM MpUKazoM MHHHCTEpCTBA
oOpasoBanus u Hayku Poccuiickoit ®eneparuu ot 17 mas 2012 © Ne 413",
npukazoM MunnpocBemenus Poccum ot 18.05.2023r N 371 "O06
YTBEPKJICHUH (PeepanbHOil 00pa30BaTENbHON MPOrpaMMBbl CPETHETO OOIIETO
oOpazoBanus"

2. OcHOBHOI1 00pa3oBaTEIBLHON TPOrpaMMBbl CPEHET0 OOIIEro 00pa3oBaHUs
I'bOY COMLI Nel n.r.t. Cyxonoa MyHUIHMNIAIBHOTO paiioHa CeprueBcKkuii
Camapckoit obsacTu.

OOpazoBaTeybHBIM  TPOILIECC  OCYIIECTBISETCS €  HCMOJIb30BAHUEM
y4eOHUKOB, Y4E€OHBIX MOCOOWN, BXOIAIIMX B JEHCTBYIOLIUU (eaepanbHbII
nepedyeHb ydeOHUKOB. [lepeueHb yueOHUKOB €KEr0/IHO YTBEPKIAETCS MPUKA30M
JUPEKTOpA IO IIKOJIE.

Ha uzydyenue xumuu (yriiyOJa€éHHbIA YPOBEHb) B CpPEIHEH IIKOJIE
BbIIEsieTCa 204 yaca:
e B 10 kimacce 102 ygaca
e B 11 kimacce 102 gaca
PaGouass mnporpamma BKIOYaeT B CceOS TOSICHUTEIBHYIO 3alHCKYy,
IUTAHUPYEMbIE PE3yJbTaTbl OCBOCHHMS Y4YeOHOTrO IpenMeTa, CoJep)KaHue
y4eOHOro npeaMeTa, TEMaTUYECKOe MJIaHUPOBAHUE, KaleHIapHO-TEMAaTHYECKOe
-IUIAHUPOBAHUE, OLICHOYHbIE MaTEPHUAIIBI.

Cpok peanuzanuu OporpaMmmsel — 2 roga
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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmMa 1o XuMUW Ha YPOBHE CpPEIHEro o0Imero oopa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMbI  CpeAHEro o001ero oOpa3oBaHUS
(®OIT COO), mnpencraBieHHbIX B  DeaepalbHOM  TOCYAapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBbIX ToNokeHnii «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoi
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-HAy4HOro oOpas3oBanus ywammxcs 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 MEHSIOIIMMCS YCIOBUSIM KU3HH B COLIMYME, a TAKXKE JJIs
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, ColepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaju3alus KOTOpol obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
OMpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HMTOTOBOM arrectaui B (GOpMe €IUHOTO0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEpKAHHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneseHue M CTPYKTYpHUPOBaHHWE €ro I0 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 TOCTPOCHHS 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 pe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTeNbHOM
MIpOrpamMMBbl CpEeIHEro ob1ero 00pa3oBaHUs (JIMYHOCTHBIX,
MEXIPEIMETHBIX, MPEAMETHBIX), @ TAKKE C YYETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XUMHUHU NPETyCMOTPEHA
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 BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTaBJISIONIECH,
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
nudepeHupoBaHHOTO OO0yUYEHHsSI Ha 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
XUMHUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUSIX CPEIHETO MPOPECCHOHAIBHOIO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHUsl, B TOM YUCJIE C MEPCIIEKTUBON MOCIEYIONIETr0 MOJIyYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHU3alusax NpodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XuMHUS» OPUEHTHUPOBAHO TakKe Ha pelIeHHe 3ajay
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BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
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
OpraHM3alMd COJAEPKAHMUS ITUX KYpCOB B IpPOrpaMMe MO XMMHHU 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» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs NIpeaMeTa. DTa CHCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJILHOI'O YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PeaKUUi, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH 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 DHEPIeTUYECKUX U3MEHEHUH npu €€ 00pa3oBaHUM U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce oprannyeckoil XMMHUU TPU PACCMOTPEHUU PEAKIITMOHHOW CTIIOCOOHOCTU
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 M3YUYEHHUS [Tl KJIAcCOB OMpeeEHHOro mpodus (TaaBHbIM
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
3HaYeHue OyayT UMETh 3JEMEHThl y4eOHOro marepuania mo obmei xumuu. llpu
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), 3aKOHBl COXpPaHEHUS
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MacCbl 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  mpenocTaBisieTCsl  BO3MOXHOCTH A Oolee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTH U Apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOWMCTBAxX IPEACTaBUTEIICU
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 IPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[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 COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTHYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJIEHUWA 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, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB DHEPIUH, 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 3HAaHUM, JIEKAUX B OCHOBE XHMUYECKOHN
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHUS XUMUYECKUX PEAKLUU, O
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XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKHX 3HAHUH IS OOBACHCHHS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C IMO3UIMI SKOJIOTUIECKON 0€30MaCHOCTH MOCIICCTBHIA
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM  ypoBHE 0COOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHTaHWE YyOEKJAEHHOCTH B IIO3HABAEMOCTH SIBJICHUH IPHPOIBI,
YB@KCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NMPUKJIATHBIX WCCICAOBAHUN B XUMHH, (HOPMHPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECKUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, IPHOOPETEHHE OMbITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE cpemHero obmiero obpa3oBanus, coctabiser 204 dacos: B 10 kimacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYCHHE OPraHUYECKOW XUMHH, NPEACTABICHHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYEeCKUX COCNMHEHMSX. Tumbl TUOpUIM3AMK aTOMHBIX OpOuTane
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUNBl NEpeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukaine, Hykiaeoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl Pa3IUYHBIX BUJOB: PpPa3BEPHYTas, COKparEHHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkuuonaasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMM B OPTaHUUECKON XHUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOyIJIMBAaHME W TOPEHHUE), KOHCTPYMPOBAHUE MOCIECH MOJIeKYII
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue CBONCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYEHUs U TPUMEHEHUE aTKAHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbsl. ['oMosioruueckuil psiji ankeHoB, o01mas Gopmylia, HOMEHKIATYpA.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKEeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKUMM NPUCOCAUHEHUS, 3aMEIIECHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHbBIE, U30JIMPOBaHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omonorudyeckuil psij akuHOB, o01as GopMysia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA alKMHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEWCTBUHM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:
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MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoxykTel nepepaboTKH HEPTH, UX MPUMEHEHHE B POMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOr€HIPOU3BOJHBIE BOAHOTO W CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W WX IPEBpALICHUM:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOAOB U raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccuukamus. Dusmdyeckue CBOWCTBA  NPENETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOMCTBA: PEAKLUU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX
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cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco6sI osryueHust U npuMeHenue gpenomna. GenondopmanpaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHME CBOMCTBA  aIbJETUIOB M  KETOHOB:  peakUuu
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCTOT. M30Mepust 1 HOMeHKIaTypa. Pu3ndyeckue cBOWCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOMCTB MypaBbUHOM KHUCHOTHL. lloHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBurenn BbICIIUX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, NAJIbMUTHHOBAS, OJICMHOBAs, JIMHOJEBAs,
JMHOJIEHOBast KUCIOThI. COCOObI MOJTYYEHHS U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUYECKUE U XWMHUYECKUE CBOWCTBA: TUAPOJIW3 B KHUCJIOU H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTka yrieBonoB. Knaccudukanus yriaeBoioB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenne B mpupone u npumeHenue. [lonucaxapuasl: Kpaxmail,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAsl PEaKUHs C HOAOM. XUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).
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OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBHUE ITAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIOKO3bl ¢ ruapokcuaoMm meau(ll), BzanmoneicTeue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomsly, «KapooHoBbIe KUCIOTHI. CIIOKHBIE YPUPBIY.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenne Moliekyl, oOmas gopmysa, U30MepHs, HOMECHKIaTypa M (hU3NUECKHe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEJICTaBUTEIbL aMMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIHMSHUE TPYINI aTOMOB B MOJICKyse aHuiInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpEeTUUHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JCHATypalusi OCJIKOB MpPW HArpeBaHUM, IIBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHBIE MOHSTUS XUMMUU BBICOKOMOJIEKYJIIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MEIK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX MPEBpalICHUIL:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOJIHBIX BEILIECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POpPMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kiacce OCYUIECTBIISIETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOIOJAEHUE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEPrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,
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dorocuHTe3, IbIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoyorus: TUIIEBBIC TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX sAep. XUMUYECKAN 31eMeHT. M3oromnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—4ETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuoaaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBSI3b. BHUIBI XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKyasapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
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MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsi KOHIIEHTpalusi. HacblllleHHbIe U
HEHACBHILIIEHHBIC PACTBOPHI, PACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOW U OpraHUYeCcKOM
XUMHH. 3aKOH COXPAHEHHUS MAcChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpalICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (haKTOPOB.
['oMOreHHbIE U TETEPOTeHHbIEC peakiuu. Katann3 u kaTannu3aTtopsl.

O6paTtuMble U HeOOpaTUMBbIE peaklni. XUMHUeckoe paBHoBecue. KoHncranTta
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYACTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHbIE W CJIa0ble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMeEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkuciauTedb W BOCCTAaHOBUTENbL. [lporiecchl OKUCIEHHS W BOCCTAHOBJICHUS.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 53JIEKTPOHHOro OajaHca.
DNEKTPOU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3lioKEHHUE TEPOKCUJA BOJIOPOJia B MPUCYTCTBHM KaTalIM3aTopa, MOJAEIH
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, OoTpe/eiieHre
Cpeabl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIIMSIHUS Pa3IUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU ¢ TOJOKEHHE XUMHYECKOTO
pPaBHOBECHSI.

Heopranuuyeckass xumusi.

[Tonoxxenne HemeraiuioB B llepuonnyeckor CUCTEME  XHMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyUecKue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢guzndeckue M XMMHYECKHUE CBOMCTBA: PEAKIUU C
METAJUIaMH W HEMETaJUIaMH, BOCCTAaHOBUTEIbHBIE  CBOWCTBA. ['mapuisl
TonIMBHBIE AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XUMHUYECKUEe CBOWCTBA. ['aioreHoBOAOpOABl. BaxkHelne KUCIOPOACOAEpKAIINE

15



COeUHEeHHsI rayioreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYCHHS
rajioreHoB. [[puMeHeHne rajioreHoB U X COeTMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEepHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxxnenue B mnpupoe, cHocoObl NOIy4YeHHUs, (QU3MUECKHe U
XAMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIydeHHs, (pu3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. IIpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIAeHHWE B MOpupoae. AJUIOTPOIHBIE  MOIU(DUKAIINU.
duznyecknue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaAHHBIX
yriepoaoMm. Oxcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusd. Dymnepensl, rpadeH, yriaiepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YTIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MmetamoB B [lepruoandeckoi cCUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JOYEK aTroMoB MeTauioB. OOrmue
¢bu3nueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHud  MmetawioB.  OOmme  crmocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amuUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonuueckoit cuctemsl
XUMHYECKUX »dyeMeHTOB. Harpuii u kanwmii: mnomydyenue, (QU3HUECKHE H
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlbUUi: TOJydyeHHue, (Qu3nYecKue u

16



XUMHUYECKUE CBOWCTBA, NMPUMEHEHHWE MPOCThIX BEIIECTB M HX COCAUHCHUI.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMUHWI: TTOTydeHue, GU3NIeCKre U XUMUIECKHE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHUAA U
TUIPOKCU]IA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymnm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coeanHeHuil. OKCUIbl U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHCIIUTENbHBIE CBOMCTBA. [loyyeHrne u npuMeHeHne xpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxwnelimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

du3nuecKue U XUMUYECKUE CBOWCTBA JKeJie3a U ero coeAuHeHud. OKCUpl,
rugapokcuanl u conu xeneza(ll) u xeneza(lll). [lonyuenue u npuMeHeHue xKene3a
U €ro CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COSTUHEHUI.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILICKCHI ITuHKa. [IpuMenenue
[IAHKAa U €TI0 COeINHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJE, M3y4YeHUE KOJUIeKUUH «MeTalulbl M CIUIaBbD), B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBI METAJJIOB, B3aMMOJCHCTBUE TUIAPOKCUIOB ATOMUHUS U LHUHKA C
pacTBOpaMH KHUCJIOT M IIEJIOUeH, PEIIeHHE IKCIIEPUMEHTABHBIX 3a7a4 M0 TeMaM
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeToJaxX TIO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIICIOBAHMUS.
HayuHble NpUHIUITBEI OpraHu3aliil XUMHUYECKOTO IPOU3BOoACTBA. [I[poMBbIieHHbIE
CIIOCOOBI MOTYYEHUST BAKHEUIITNX BEIIECTB (HAa MPUMEPE MPOU3BOCTBA aMMHAKA,
CEpPHOU KHUCIOTHI, MeTaHoJi1a). [I[poMbIlIIEHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacCHOCTH.

17



XuMusi ®W 340pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
UCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE J00aBKU. Pojib xumMuu B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIOJIb30BaHUSl IpEnaparoB OBITOBOM XWMHUHU B TOBCEAHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuUMHS B CEILCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KepaMHKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

PacuéTel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUMU, €CIU OIHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKiuu, €cClIM OJHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONPEIEIEHHON
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTpAIIMU BEIIECTBA B pPacTBOpe, JOJIM BBIXOJA MPOAYKTa pPEaKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEed
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK W MOHATHUM, MPUHATHIX B OTACIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYUHBIN (DaKT, THUIIOTE3a,
Teopwusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKaius, MepuoaudIHOCTh, HAOIIOICHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTCTUUECKUN YPOBEHb,
BEII[ECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICATBHBIN Ta3,
bu3nYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kiaeTka, opraHusM, sKocucTema, ouocdepa, MmetTaboanu3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpaBI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,

pecypchl.
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TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuaJibl, CEJIbCKOXO3SHMCTBECHHOE IMPOU3BOACTBO, NMHUIICBASA ITPOMBIIIJNICHHOCTD,
(I)apMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
[npcrapaTroB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;
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UHTEpeECAa M I03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUH M TMOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPABWJI HMHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

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

5) TPy10BOT0 BOCIMTAHUS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY HWHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEJI€CO00PA3HOr0 OTHOLICHHS] K TPHUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;
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OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PaAllMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY’KalollleM MUpE KakK O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieiaTh 000CHOBaHHBIE 3aKIIOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEIOBATEIBbCKON NEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.
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MEKIIPEIMETHBIE PE3YJIbTATDBI

MexnpenMeTHbIe pe3yabTaThl OCBOSHUS MPOTPaMMbl IO XMMHUU HAa YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEKIUCIUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaoIIne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(PUKy METOJ0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IpoIiece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIe Y4eOHbIEe NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PErYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aronXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4COHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MexnpeaMeTHble PE3YJAbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

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

ONpPEAEHsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIOJIB30BaTh IPH OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBILLJICHUS:
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyX IeHus (MHIYKTUBHbIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;
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IPUMEHATH B MPOLIECCE MO3HAHUS MCIIONb3yEeMble B XUMUU CHMBOJIHYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOICTBHBIC MTPEICTABICHHS — XUMHUECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakiuy — TMpU PElICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMHUECKUX PEaKIIUA.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO TO3HAHUS BELIECTB M XUMHUYECKUX
peakuuit;

(GopMyIMpoOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHWUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUIOTE3BI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJA/J€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOaTh 32 XOIAOM
mpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (opMyIHMpoBaTh
000OIIIeHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3yIbTAaTOB HCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JESITEIbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOWCKY METOJIOB pEUICHUS TPAKTUYECKUX 3aJad, MNPUMEHEHHUIO pa3IMuHbIX
METO/IOB IMO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAy4YHO-
MOMyJISIpHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHWs, CIPaBOYHBIC IOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpEeICTaBICHNUS, KPUTHUECKU OLIEHUBATh e JOCTOBEPHOCTD U
HENPOTHUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope wHPOpMAIMK, HEOOXOAMMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TpEACTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
XUMHYECKON HMH(pOpMalueil: NpUMEHATh MEXNpeAMeTHble ((pusnmueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYpbI, HOMEHKIATYPY;
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HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOU TEMBI B XOJI€ TUAIOTa W/UITU
JMCKYCCHH, BBICKA3bIBATh HICH, (DOPMYITHUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATEIBHONW JESITEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIIOJHEHNUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u GopMyJIUpPOBATH BHIBOJIBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
Xo7ie 00Cyk/1eHHs 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEeILHOCTh, ONpenessas e¢ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W TI0 Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJrOpUTM JAEUCTBUI TpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENLCKUX 3aj7ad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 HMX pemeHus ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIIECTBIISITh CAMOKOHTPOJIb JCSITEILHOCTH Ha OCHOBE CaMoOaHaiW3a W
CaMOOILIEHKH.
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HPEIMETHBIE PE3YJIBTATHBI

[IpeameTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMBbI [0 XMMUU HA YIiIyOnEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs BKIIOYAIOT CHEeUpUYECKUE
JUTsl yaeOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUM
10 OCBOGHHIO, HHTEPIPETAIMU U MPEeoOpa30OBaHUIO 3HAHUM, BUJBI JACSITEILHOCTU
10 TOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NHMYHBIX YUEOHBIX
CUTyallUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C XUMuUeH. B
MporpaMMe II0 XUMHUHM NPEAMETHBIE PE3YyJIbTaThl MPEICTABICHBI MO TOJaM
U3Y4YECHHUS.

10 KJIACC

[IpenMeTHble pe3yNbTaTbl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAOT:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHUYeCKOM
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ PO B OOECIEYECHUU YCTOWYHUBOTO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM KOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieyeHun PalMOHAIBHOTO
MIPUPOJIONIOIB30BaHusl, B (OPMUPOBAHUU MHUPOBO33PECHUS U OOIIECH KyJIbTypbl
YeJioBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CPEE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWM, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIAraloIre MOHATUSI — XUMHUECKHUI SJIEMEHT, aTOM, SAPO U SJIEKTPOHHAS
oboyouka aroma, S-, P-, d-aroMHBIC OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUS aToMa, TUOpPUAM3allMsg AaTOMHBIX OpOWTane, WOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCJIIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOAHBIN CKEIET, PyHKIUOHATbHAS
IpyIna, paaudkan, CTPYKTypHble GopMynbl (pa3BEPHYTHIC, COKpaIIEHHBIE,
CKEJICTHBIC), M30MEpUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKAasl), HM30MEpbl, TOMOJIOTUYECKHN PSAJ, TOMOJIOTH, YTIEBOJIOPOIbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COCAUHEHHUs, MOHOMEp, IOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHBI
(mepuonuueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHHS OPTaHHMYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpallleHUsT OHHEPruM TMPU XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
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CUMBOJIMYECKUH S3BIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIINE B OCHOBE
MOHUMAHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
0 MEXaHW3MaxX XHWMHUYECKHX PEaKIui, TEPMOJUHAMHYCCKUX W KHHETUYCCKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM M Me30MepHbIN 2 dexThl, opueHTanTsl | 1 1l pona);
dakToNoOrUYECKue CBEACHHS O CBOICTBaX, COCTaBe, MOJYyUYEHHWH U OE30MacHOM
WCITOJIb30BAaHUU BAKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN
NEATEIbHOCTH  YeJOBeKa, OOLMX  HAay4YHBIX  NPHUHIMIAX  XUMHUYECKOIro
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, ITepepabOTKu HePTH);
c(hOpMHPOBAHHOCTh YMEHHI: BBISBISITH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHSITHS TPHU
ONMCAHWU COCTaBa, CTPOCHHUS U CBOMCTB OPTraHUYECKUX COCINHEHUM;
chOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JIJII COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEICTHBIX) (POPMYIT OPTraHNICCKUX
BEILECTB;

COCTABJISITh YPABHEHUS XMUMHYCCKUX PEAKIIMA M PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TOCPEJCTBOM  COCTABJICHHUS
AJIEKTPOHHOTO OajlaHca JTUX pEeaKIMi, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHU;

W3TOTABIMBATh MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIECTB JJIs WILTIOCTPAINN
WX XMMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAIJICKHOCTh M3yUYEHHBIX
OPraHUYECKUX BEIIECTB IO HUX COCTaBY U CTPOCHHMIO K OIpeAeIéHHOMY
KJIacCy/Tpynme COEIWHEHWH, /JaBaTh MM Ha3BaHWS IO CHCTEMaTHYEeCKOU
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIECPHH,
ATWICHTJINKOIb, (eHoN, (GopManmbIerul, aneTaableru]l, aleToH, MypaBbUHAsS
KHCTIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAsI, OJICMHOBAs, TAJIbLMUTHHOBAS KUCIIOTHI,
TJIMIUH, allaHWH, ManbTo3a, (PYKTO3a, aHWIWH, TUBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONPENETSATh BHJI XWMHUYECKOW CBS3U B
OPTraHMYECKUX COCIMHEHUSX (KOBAJICHTHAs W WOHHAs CBs3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux BemectB A. M. bytiepoBa mis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS;

cOpMUPOBAHHOCTh ~ YMEHHUH  XapaKTepu30BaThb  COCTaB, CTPOCHHE,
bu3nyeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENEH pPa3IUYHBIX
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KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKIOAJIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKUHOB, AapPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MMPOCTHIX M CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yrieBOAOB (MOHO-, AM- U TOJIUCAXaPHUJIOB),
WUIIOCTPUPOBATh ~ TE€HETUYECKYHD  CBSI3b  MEXAY HUMH  yYpPaBHEHUSIMHU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIHil C WCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh, YMEHHUSI TMOATBEPKJAaTh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOU CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH M THUIIA KOBAJICHTHOU CBSI3U (G- U -CBSI3M), B3AUMHOIO BIMSHUS aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKU YTIIEBOIOPOJIHOTO
Coipbs (HEe(dTb, TPHUPOAHBIA Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu WU
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HAHUS — HAOJIOJACHUU, U3MEPEHUH, MOJICTUPOBAHUU, SKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHUSI TPUMEHSThH 3TH 3HAHMUS;

chOpMHUPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE onepamuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3alINIO, BBISIBICHUE MPUYMHHO-CJICACTBEHHBIX CBSA3EH — JJIS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0onee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTA MAaTE€pUaIbHOTO EIMHCTBA MHUPA,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBICHUMN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJUTH PACUETHI MO0 XUMUYECKUM
dbopmynamM U ypaBHEHHUSM XUMHUYECKUX PEAKIUN C UCMOJIb30BaHUEM (DU3UIECKUX
BEIMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XaPAKTEPU3YIOIIUX
BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUID XUMHYECKOU
dbopMyJIbl BEIIEeCTBAa MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH M OIICHUBATH
C MO3UIMHA  DKOJOTMYECKOM  0€30macHOCTH  MOCJIEACTBUSL  OBITOBOM |
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKon
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIC 3HAHUS JJIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO IIJIAHUPOBATH U TMPOBOJWTH
XUMUYECKUN SKCHEPUMEHT (MOJyuyeHHEe M U3YYeHUE CBOWCTB OpraHMYEeCKUX
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BEILIECTB, KAayECTBEHHBIE PEAKLUHH YIJIEBOJOPOJOB pA3IMYHBIX KIACCOB U

KHUCJIOPOACOIECPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX

3a/lady 10 PAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII

O0e3omacHoro oOpamieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBaHUEM,

dbopMynIMpoBaTh I€Nb HUCCJIEAOBAHMS, TPEICTABIATH B pa3iuyHOM (dopme

PEe3yIbTaThl SKCIEPUMEHTA, AaHAIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;
c(OpMUPOBAHHOCTH YMEHHIA:

COOJII0JIaTh MPaBHJIa KOJIOTMYECKH 11eJ1eCO00pa3HOro MOBEACHUs B OBITY U
TPYIOBOU JEATEIBHOCTH B ILEJNSAX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
IIPUPOJHOM CpPElIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABaTh OIIACHOCTb TOKCHYECKOTO JEWCTBHS HA JKUBBIE OPTaHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEMIECTB, MOHMMAs cMbIcI nokasarens [1J1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATh LEJEHANPABICHHBI IOUCK
XUMHUYECKON MH(POpMAIINK B pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHUUECKYI0 WH(MOpMaIuio, repepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YyUeOHOM 3aauei.

11 KVIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECT€ U 3HAYEHUHU
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B 00€CIEeYEeHUH yCTOWYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0e30mMacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB JHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOIOIOIH30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUSI W OOl KyJbTypbl 4YEJlIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHUSI K CBOEMY 3/I0POBbIO U TMPUPOJIHOMN

cpene;
BJIaJICHHUE CUCTEMOMU XUMHUYECKUX  3HAHHUM, KOTOpas BKJIIOYAET;
OCHOBOITOJIArarolNe TOHSATHS — XUMHYECKHM OJJIEMEHT, aToM, SIpO aroma,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIIN, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHMSI aToMa, TuOpuau3alus aTOMHBIX OpOWTasel, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasd CBA3b (KOBAJIECHTHAs, MOHHAs, MeETaJuIMYecKas, BOJOPOIHAs),
KpUCTAJUINYECKAsA PEIMIETKA, XHMHUYECKas pEeakuus, pacTBOpP, JJIEKTPOJIMTHI,
HEDJIEKTPOJIUTBL, JJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JIUCCOLMALNY,
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BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEIJIOBOH 3(PQeKT
XUMHYECKON PEaKLUN, CKOPOCTh XUMUYECKON PEAKIIMU, XUMUIECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS 3JIEKTPOIMTHYECKOW IHUCCOLMALUU, NEPHOIUYECKUN
3axoH J[.M. MenneneeBa, 3aKOH COXpaHEHHUsI MACCHI BEILIECTB, 3aKOH COXPAHEHUS U
IIPEBPAILCHNS SHEPTUH IIPU XMMHUYECKUX PEaKIMIX, 3aKOH IIOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SA3BIK
XUMHH, MHPOBO33PEHYECKUE 3HAHWs, JEXKalMe B OCHOBE IIOHHMAaHUsA
IPUYMHHOCTH M CHCTEMHOCTH  XUMHYECKHUX  SIBICHWH;  COBPEMEHHBIE
IIPEICTABICHUS. O CTPOCHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIDHOM H
HaIMOJICKYJISIPHOM YPOBHAX; IIPEICTABICHUSA O MEXaHU3Max XHUMHUYECKHUX
peaKkiui, TEPMOAMHAMMUYECKMX M  KHUHETUYECKMX 3aKOHOMEPHOCTAX  HX
IIPOTEKAHMS, O XUMHUYECKOM DPaBHOBECHM, PACTBOPAX M IUCIEPCHBIX CHCTEMAX;
(akTOJIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUU U OE30MacCHOM
UCIOJIb30BaHUU BAXKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M IMPAKTUUYECKON
NEATEIbHOCTH  Ye€JOBEeKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIA,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA NPH
ONMCAaHNUN HEOPTaHWYECKHUX BEILECTB U UX IPEBPALICHUM;

c(OPMHPOBAHHOCTh YMEHHMS MCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUSI OTICITBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHMSIX, BUJ XMMHUYECKOU CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJuInyecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOM pEelETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTALIMYECKON pEIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOpPMHPOBAHHOCTh ~ yYMEHHWH:  KJIacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTABY, XUMHUYECKUE PEAKLMH IO Pa3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajiu3aTopa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KJIacCU(UKALUN
M3Yy4aeMBbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPHOINYECKOro 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUY;
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c(OpPMUPOBAHHOCTh YMEHHUI: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XWMHYECKHX JJIEMEHTOB MEPBOr0O—YETBEPTOrO MNEPHUOIOB
[lepnommueckorn  cucremsl .M.  MenneneeBa,  HUCHOJB3ys  MOHATHUSA
«IHEPTEeTHYECKHE YPOBHH», «IHEPTETHUYECKHE IMOMYPOBHW», «S-, P-, d-aTOMHBIC
opOUTaIM», «OCHOBHOE U BO30YXAEHHOE SHEPreTUYECKHE COCTOSHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
coeuHeHnd 1o nepuogaMm u rpynnaMm [lepuomnmueckoint cucremsr [ W.
MenzeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JI0UEK;

chOpMHPOBAHHOCTh YMEHHUI: XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILLIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIYy HEOPraHWYECKMMHU BEIIECTBAMH C
IIOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

C()OPMUPOBAHHOCTb ~YMEHHUS PACKpPbIBATh CYUIHOCTb: OKUCIUTENIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
TUX PEAKUUN; peakuuidl HMOHHOTO OOMEHa IyTEM COCTaBIIEHHUS MX MOJIHBIX M
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHWW;  pEeakuMil  TUAPOIW3a;  PEaKIuil
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);

C(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUN C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUS! CKOPOCTH XHMMHUYECKOW pEaKIUu B 3aBHUCHUMOCTH OT Pa3IUYHBIX
(GakTOpOB, a TaKXKe XapaKTep CMEIIEHU XUMUUECKOTO0 PaBHOBECHS MOJ1 BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuHuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTb XUMHUYECKHE pEeaKkluHu,
JeXalllie B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
oOlue Hay4yHble MPUHLIMIB XUMHUYECKUX MPOU3BOJICTB; LIEIECO00Pa3HOCTh
IPUMEHEHHUS HEOPraHUYECKUX BEIIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIo
NMO3HAHUA SIBJICHUN NpuUpoabl — HaOMI0IEHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJIECHHBIH ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS PUMEHSTh 3TH 3HAHMS MTPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSICHEHUS XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
MPaKTUYECKOH AESITEIIbHOCTH YeJIOBEeKa U B OBCEIHEBHOM KU3HH;

C()OPMUPOBAHHOCTh YMEHHMSI BBIABJIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
NOHATUSAMU MU NPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
00J1€€ OCO3HAHHOI'O MIOHUMAHUS MaTEPUAIBHOIO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUSI TMPOBOAUTH PACUYETHl: C HCHOJB30BAHUEM
IIOHATUN «MaccoBas JOJA BEIIECTBA B PACTBOPE» U «MOJISIPHAs KOHLICHTPALUS»;
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Macchl BeleCTBa WM 00BbEMA Ta3a MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 yYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEIJIOBOrO 3(deKTa
peaxkuy; 3HaUEHUS BOJOPOJHOTO MOKAa3aTesdsl PacTBOPOB KUCIOT M IIEToYed ¢
W3BECTHOM CTENEHBIO AMCCOLMAIMM;, Macchl (00bEMA, KOJIMYECTBA BELIECTBA)
MPOJYKTa PEAKIUHU, €CIId OJHO M3 UCXOJHBIX BEIIECTB JaHO B BHJIE PAcTBOpa C
ONpe/IeIEHHOW MAacCOBOM J10JI€ll pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHUMECH); TOJU BBIXOJAA MPOJIYKTa PEaKIuH; OOBEMHBIX OTHOILIEHUMN
ra3os;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN  SKCIIEPUMEHT  (NPOBEIEHUE  peakuuii  MOHHOrO  OOMeEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUYECKUX BEIECTB, OMPECICHNE
CpeIsl pPAacTBOPOB BEHIECTB C TMOMOIIBIO WHIMKATOPOB, HW3YYCHHUE BIIHSHHUS
pa3nMuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEakUuu, pelIeHHe
OKCIIEPUMEHTAJIFHBIX 3a7ad 1o Temam «Metammey u  «Hemeramnwsy) ¢
coOJII0/IeHnEM TpaBUjl 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
obopynoBaHueM, (GoOpMyJIUpOBaTh I1€db HMCCIEAOBAHUS, NPEACTaBISATh B
pa3nuuHOi (opme pe3yabTaThl HKCIIEPUMEHTA, aHAJIM3UPOBATh W OICHUBATh HX
JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTpaBJIa MOJIb30BAHNS XUMHUUECKON
nocyol W JabopaTopHBIM O00OpyJAOBaHMEM, OOpalleHUs C BeEIIeCTBaMH B
COOTBETCTBHUHM C HMHCTPYKIMSIMH IO BBITIOJHEHHUIO JTAOOPATOPHBIX XHUMHUYECKUX
OTBITOB, HKOJIOTMYECKU LEJIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JESTEIIbHOCTH B IIEJIIX COXPAHEHMsI CBOETO 370POBbsI, OKPYKAIOIIEH MPUPOTHON
cCpeabl M JOCTHXKEHHUS €€ YCTOMYMBOIO pa3BUTHs, OCO3HAaBAaTh OIACHOCTD
TOKCUYECKOTO JCHCTBHS Ha KHBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTaHUIECKIX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIIM3UPOBATh XUMUYECKYIO0 MHPOpPMAITUIO, TIepepadbaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX CoeAMHEHUN A. M. 8
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenpHbIC YTIIEBOIOPOIBI — ATKAHBI, 5
' LUKJIOAJTKAHbBI
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
' aJIKaINEHBI, aJTKUHBI
2.3 Apomatndeckue yrieBoa0po/bl (apeHbl) 8
24 [TpupoaHBIE HICTOYHHUKH YTIIEBOJIOPOIOB U UX 4
' nepepaboTka
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro 1o pasneny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crnuptsl. Genon 11 1
KapOoHumnbpHbIE COeTUHEHUS: allbIETUIBI U
3.2 P 8 A 21 1

KCTOHBI. Kap6OHOBBIC KUCTIOTEL. CIOXKHEIS
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s¢upsl. XKupsr

3.3 VriaeBonsl 9
Hroro no pazneny 41
Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 ‘ AmuHbl. AMUHOKHCIIOTHL. benku 12
Hroro no pazueny 12
Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemeramnbl 31 1 3
2.2 Meranbl 23 2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpenMer 1 3HaYE€HHE OPraHUYECKOMN
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSHUSA).
BasieHTHBIC BO3MOXHOCTH aTOMa yriepoia

XI/IMI/I‘-IGCKaH CBA3b B OpFaHHqGCKHX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Byrieposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (eKTHl B MOJIEKYJIaX OPraHUYEeCKUX
COeTMHEHNN

[IpencraBnenue o knaccudukanuu u
cucrematrueckas Homenkinarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU
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Cucremarusanus U 0000IEHUE 3HAHUHN 110
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

11

dusnyeckue 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

HaxoxxnaeHnue ankaHoB B IIpuponac.
CriocoOsbl MNOJIY4YCHHA U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYIECKUX CBOMCTB, CITOCOOBI
HOJTyYEHHS U IPUMEHECHHUE

13

14

15

Pemenne pac4y€THbIX 3a/1a4 HA
orpezesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYECKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAILIUX B €70
coctaB. Cucremaruzanus 1 06001eHIe
3HaHUH 110 TEME

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
bopmyna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

®Pu3nyecKue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa
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CriocoObI nostyueHus 1 IPUMEHEHNE

16
QJIKEHOB
[IpakTuueckas padora Ne 1 o teme

17 "ITosrydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenue pacu€THbIX 3a7a4 Ha

18 OTpeIeTICHUE MOJICKYJIIPHOI (hOPMYITBI
OpPraHMYECKOI0 BEIIECTBA
AJKanueHsbl: CONpsHKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
OCO0EHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CriocoObI mosTydeHus 1 IpUMEHEHNE
aJIKa/IN€HOB
AJKUHBI: TOMOJIOTHYECKUH psiJl, 001as

99 (bopmyna, HOMEHKIATypa, JIeKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢duznueckue cBoiicTBa

23 XVMMHYECKUE CBOKCTBA AJIKUHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBSI3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNe
QIKMHOB

26 Pemrenne 3agad: pac4€rsl N0 YpaBHEHHIO
XUMUYECKON pEeaKInn

97 Cucremaru3zanus 1 00001IeHHe 3HAHUH 110

TEME
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28

29

ApEeHBI: TOMOJIOTHYECKUH PsiJI, O0IIIast
dbopMyia, HOMEHKJIaTypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU
3aMEeILICHUS

30

31

32

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEIMHEHMS], OKMCIIEHHE TOMOJIOTOB
OeH3oa

OCco0EHHOCTH XUMHYECKUX CBOHCTB
CcTHpoJIa

Pemenune pacu€tHbix 3a1a4 Ha
orpezieNieHue MOJIEKYIIPHOM (PopMyIIbl
OPraHMYEeCcKOro BEIIECTBA

33

CrniocoOblI Mosty4eHus U NpUMeHEeHue
apeHoB

34

35

I'eneTnueckas cBA3b MCKAY pa3JINIYHbIMU
KJracCaMH yrji€BoJ0pOJ10B
Pacuétrl o YpaBHCHHUAM XUMHUYCCKUX

peakuuii. CucremaTusanus u 06001eHe
3HaHUH 110 TEME

36

[Ipupoansiii ra3. [lonytHele HeDTAHBIE
rasbl

37

38

KameHHbIi yroias ¥ IpOIyKThI €T0
nepepadoTKu

Hed1b 1 ciocoOsI e€ nepepaboTKH.
[TpumeHeHre NPOIYKTOB epepaboTKu

39




HePTH

39

40

I'eneTnueckas cBI3b MECXKAY pa3IndHbIMU
KJlacCaMH yIrji€BOJOpPOJ0B
FaJ’IOFeHOHpOI/ISBOI{HBIC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIIUN
3aMCIICHHUA IraJIoOTCHa

41

JleiicTBue 1ienouei Ha
rajoreHnpou3BoAHbIe. B3anMmopeicTeue
JUTAIOTCHAIKAHOB C MarHUEM M [IHHKOM

42

43

44

45

CucreMmaru3zanus 1 00001IeHe 3HAHUH 110
pazzeny "Yriesonopos”

KoHTposbHas pabora 1o Teme
"VYraeBogopobr"

[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUECKUH psia, oOmiast popmya,
CTpOEHHE MOJIEKYT, U30MEpHS,
HOMEHKJIaTypa, Kiaccudukaus,
dbuznyeckue cBoiicTa

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJHOATOMHBIX CIIUPTOB

46

47

48

CrniocoObl nosy4eHus U NpUMeHeHue
OJTHOATOMHBIX CITUPTOB

[TpocTeie a3¢upbl: HOMEHKIIATypa U
U30MEpHUsI, 0COOCHHOCTH (PU3NIECKUX U
XUMHUYECKUX CBOUCTB

MHoroaToMHEIE CIIUPTLI: 3TUJICHTIIMKOJIb U

TIIALEPUH, UX PU3UIECKIE U XUMHUECKHE
CBOMCTBA
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CriocoObI nostyueHus 1 IPUMEHEHNE

49 MHOTOaTOMHBIX CIIUPTOB

50 @DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE
cBoiicTBa. TokcMYHOCTH (peHona

51 XuMmHu4ecKkue cBoicTBa (heHoma

59 CriocoObI mostyueHust 1 IpUMEHEHHE
denona
[TpakTuueckast pabota Ne 2. Pemenue

53 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"CriupThl U peHObI"

54 CucremaTu3zaiys u 0000IIeHHE 3HAHUN IO
TemMe
AJNBIIETUIB M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHUJILHOW IPYIIIbL;
TOMOJIOTHUYECKHUE Psizibl, 001as popmyia,
U30MepHs U HOMEHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: GU3HUECKUE
CBOWCTBA; PEAKINH MTPUCOCTUHEHHUS

57 Peakiiuu okucieHus 1 KayecTBEHHbIE
PEaKIfK aNbJeTUI0B U KETOHOB

58 CriocoObI nostyueHus aabAeruI0B U
KETOHOB
OMHOOCHOBHEIE TTpeIeNIbHBIC KapOOHOBBIC

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJT

60 W3omepus 1 HOMEHKIIATypa KapOOHOBBIX

KHCJIOT, UX (pU3HUecKue CBOMCTBa
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61

XUMHUYECKUE CBOMCTBA MPEAEIbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

63

64

65

Oco0eHHOCTH CBOICTB MypaBbHUHON
KUCIOTHI. MHOT00Opa3ue kKapOOHOBBIX
KHCJIOT

OCco0CHHOCTH CBOWMCTB: HEMPEICIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kuciot. [IpencraBureny BeICIIAX
KapOOHOBBIX KUCIIOT

Ilonstue o IMPOU3BOJHBIX Kap6OHOBbIX
KHCIIOT

CriocoOsbl MMOJIYy4YCHHA U IPUMCECHCHUC
Kap6OHOBLIX KHCIIOT

66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmas popmyina, uzomepus u
HOMEHKJIaTypa

67

68

69

®u3nyecKue 1 XUMHYECKHE CBOMCTBA
3¢upoB

Pemienne pacu€THbIX 3a1a4: O YPABHEHUIO
XUMUYECKON PEeaKluu, Ha ONpeeIeHIE
MOJIEKYJISIPHOU (POPMYITBI OPTaHHUECKOTO
BEILIECTBA

[Ipaktuueckas pabora Ne 3. Pemenue
HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Kap6onoBsie kucnoThl. CinoxHbie dPuphI"

70

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOUCTBA (THUAPOITHU3)
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71

Oco0OeHHOCTH CBOICTB KHPOB,
COZIEPIKAIUX OCTATKU HEMPEAETbHBIX
KHUPHBIX KUCIOT. XKupsl B mpupoze

72

MpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Morolee Aeiicteue. [lonsatue o
CHHTETUYECKUX MOIOLIUX CPEACTBAX
(CMO)

73

74

75

I'enernueckas cBsA3b yIrieBOJOPOAOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX
BEIIECTB

Pacuétpl o ypaBHEHUSIM XUMHUYECKUX
peakiui

Cucremarusanus 1 0000IIeHNE 3HAHUN 110

TEMC

76

OO6m1as XxapakTepucTUKa YIrJIeBOJIOB U
KJaccuukanus yrieBoaoB (MOHO-, TU- U
HoJIMcaxapuabl)

77

78

MoHocaxapuapl: pU3NUECKUe CBONCTBA U
HaxO0’KJICHUE B IIPUPOJIE

HpI/IMCHeHI/IC TJIFOKO3H5I, e€ 3HaUCHHE B
KUBHCACATCIIbBHOCTH OpraHnu3mMa

79

Jucaxapuabl: caxaposa, MalbT03a U
nakro3a. HaxoxneHnue B npupoje u
IIPUMEHEHHE AUCAXaPUIOB

80

81

[Monucaxapuapl: CTPOCHHE MaKPOMOJICKYT,

duznyeckue 1 XuMHUYeCcKre CBONCTBA,
IIPUMEHEHHE

[Tousitue 00 HCKYCCTBCHHBIX BOJIOKHAX
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82

Pewenne pacdyeTHbIX 3a1a4 Ha
OIIpECIICHUE I0JIA BBIXOZAA IPOYKTa
peaKuuyu OT TEOPETHYECKU BO3ZMOKHOTO

83

84

85

CucreMaru3anus 1 0000IeHe 3HAHUH 110
pazzaeny

KoHnTpoinbHas pabota 1o Teme
"Kucnopoaconepsxaniye opraHu4ecKue
coequHeHusa"

AMUHBL: KI1acCUPUKAIHS, CTPOCHUE
MoJIeKy, oO1as popmyia, H3oMepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

86

XUMHYECKUE CBOWCTBA alM(PaTHUECKUX
aMHUHOB

87

88

AHWINH: CTPOEHUE aHWINHA, 0COOEHHOCTH
XUMHUUYECKHUX CBOMCTB aHUIMHA

CriocoObI nostyueHus 1 IpUMEHEHNe
annpaTUIeCKuX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OtaenpHbIE IPEICTAaBUTENH O
AMUHOKHCIIOT

90

XUMHUYEeCKHE CBOMCTBA aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 ENTHIO0B

91

92

benku kak npupoHbIe TOTUMEPHI;
CTPYKTYpHhI O€JIKOB

XUMHUYECKHE CBOUCTBA OEIIKOB

93

A3oTcoaepKalre reTeporuKINIecKue
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COCAMHCHUS. HyKJIeI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHHUE U OouoJioruyeckas poJib

94

[IpakTuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 3334 110 TEMe
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

95

96

97

98

[TpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"Pacnio3HaBaHuE OPraHUYECKUX
coeqrueHuin”

KoHTpoinbHas pabora 1o Teme
"A30TcoAepKalle OpraHuueCKue
coequuenusa”

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYJISIPHBIX CO@,Z[I/IHCHI/Iﬁ u
METOAbI UX CUHTC3a —IIOJIMMCPU3al U U
MNOJIMKOHACHCAIIUA

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

99

100

101

OnacToMepbl: HaTypaJIbHbIN
CUHTCTUUYCCKUEC KaydyKH. Pe3nna

BomoxkHna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CIICIuaJIbHOI'O
Ha3HAa4YCHUA

[IpakTuueckas padora Ne 6. Pemenue

HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Pacmio3HaBaHue mjacTMacc U BOJIOKOH"

102

O00011eHNe U CUCTEMATU3 AL
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M3Y4YEHHOI'0 MaTepuaia 1o TeMe
"BricOKOMOIEKYSpHbIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 102 3 6
11 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne ara u(pposbie
/i Tema ypoka Beero Kontpoabubie IIpakTuueckue fll3yqennﬂ :)lﬁlg;l:);onaTeﬂbnme
padoThI padoThI pecypebi

Atom. CocTaB aTOMHBIX sifiep. XUMUUECKH 1

anemMeHT. M30Tomnsl

CtpoeHue 3NeKTPOHHBIX 000JI0YEK aTOMOB, 1

KBaHTOBBIE UKcia

Knaccudukanms Xumuaeckux 3J€MEHTOB (S-, 1

p-, d-, f-a;memMenTHI)

Pacnipenenenue 35eKTpOHOB IO ATOMHBIM 1

opOuTatsimM

DneKTpOHHbIE KOH(UTYpAIIH aTOMOB

3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1

COCTOSIHHH

DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1

DIEeKTPOOTPULIATETbHOCTh

[Tepuonnueckuii 3akoH u [leprnonnueckas 1

cUCTeMa XUMHUYEeCKUX deMeHToB /1. 1.
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MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOCHHMSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYCCKUX DJICMCHTOB U 06pa3yeMBIX nMu
IMPOCTBIX U CJIOKXKHBIX BCHICCTB I10 I'PYIIIIaM U
nepuoiamMm

10

11

CucreMaruzanys 1 00001IeHe 3HAHUHT 110
TEME

Bubl XMMHYECKOH CBsI3U. MeXaHU3MBbI
O6pa3OBaHI/IH KOBaJICHTHOM CBS3H.
BOI[OpO,I[HaSI CBA3b. MG)KMOJ'ICK}’J'IHPHBIG
B3aHMOHeﬁCTBHH

BaneHTHOCTB M BaJIeHTHBIE BO3MOKHOCTH

aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TE€OMETPHUYECKHM CTPOCHUEM

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COEIMHEHHSIX: COCTAaB U HOMEHKJIaTypa

13

14

15

BemecTBa MONEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI
KPUCTAIJINYECKUX PELIETOK U CBOMCTBA
BELIECTB

IloHsATHE O NIUCIIEPCHBIX CUCTEMAX.
IIpencraBieHne 0 KOJUIOUIHBIX pacTBOPax
HcTruHHBIE pacTBOPHI: HACHIIICHHBIE U

HEHACBILIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

CriocoObI BhIpayKeHUS! KOHIIEHTPALIUU
pacTBOpOB
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17

Pemtenue 3ama4 ¢ HCOJIb30BAHUEM HOHSITHH
""MaccoBas J10J151 pacCTBOPEHHOTO BelecTna',
"MoJiIpHas KOHIIeHTpanus"

18

19

20

21

22

Knaccu¢ukanus 1 HOMEHKIATypa
HEOPTraHMYECKUX BEUIECTB

CucreMaruzanys 1 00001IeHe 3HAHUHI 110
TEME

Kontposbnas padora mo temam "CtpoeHue
aTtoma. [lepuoaudeckuii 3aKoH u
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”

Knaccudukanus XuMruIecKux peakiui B
HEOPraHUYECKOW U OPraHUYCCKON XHUMUH.
3aK0H COXpaHEHUSI MACChI BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU TIPU
XUMHUYECKUX PEaKIHIX

TemnnoBblie 3P HEKTH XUMUYECKUX PEAKIHH.
TepMoxnMuueckue ypaBHEHUS

23

24

25

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
pCaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUAM

CKopoCTh XMMHUECKOH peakluu, e€
3aBUCUMOCTH OT Pa3IHuHbIX (PAaKTOPOB.
Kartanu3 u karanu3atopsl

I'omoreHnHsle 1 TCTCPOTCHHLIC PCAKIIUU

26

[IpakTuueckas pabora Ne 1 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTh XUMHUUYECKON peakiuu"
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O6parumbie 1 HEOOpaTUMBIE PEAKLINH.

21 XUMUYECKOE paBHOBECHE
[TpakTuyeckas padora Ne 2 o Teme

28 "BiusiHue pa3nuvHbIX (aKTOPOB Ha
10JIO)KEHNE XMMHUYECKOTO paBHOBECHS"
DnexTpoauTuyeckas aucconuanus. CunbHbIe

29 1 ciabple AIeKTpoauThl. CTeneHb
JMCCOLMALIUT
Nonnoe npoussenenue Boasl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoaubrit mokasarens (pH)
pacTtBopa

31 I'mpoponus coneit. Peakiuu, nmpoTekaromue B
pacTBopax IMEKTPOIUTOB
[IpakTuueckas padora Ne 3 o Teme

32 "XuMHYecKue peakliuy B pacTBOpax
3IEKTPOJIUTOB"
OKuCINTENbHO-BOCCTAHOBUTENILHBIE

33 peakuuu. Baxuelmme oKUCIUTENU U
BOCCTAHOBHTEIH

34 MeToa 351eKTPOHHOTO (3JI€KTOHHO-MOHHOTO)
OamaHca

35 DJEeKTPOIN3 PaCTBOPOB U PACIIaBOB
BEIIECTB

36 Pemenne 3a1a4 pa3nudyHbIX TUIIOB

37 Pemrenue 3a1a4 pa3InyHBIX THITOB

38 Cuctemartu3zanus 1 0000IIeHNe 3HAHUH 110

TeMe "XuMHUYecKne peakiuu'
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39

KonrponsHas pabora o Teme "Xumuueckue
peakuuu"

40

ITonoxenne Hemerasuios B [lepuoauyeckon
CUCTEME XUMUYECKUX dn1eMeHTOB [I. U.
MenzeneeBa 1 0COOCHHOCTH CTPOEHUS UX
aToMOB. DH3MUECKHE CBOMCTBA HEMETAIIIOB

41

42

AJIIOTpOITHS HEMETAJUIOB (Ha IpUMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)
Bomopoa: monyuenue, pusnueckue u
XMMHYECKHE CBOMCTBA. [ MIpuIbI

43

["aymoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
MOJTy4eHUsI, PUBHUCCKUE U XUMUICCKHEC
CBOICTBA

44

45

46

lManorenoBonopoasl. Baxxnenmue
KHCIIOPOJICO/IEPKALLUE COSIUHEHMS
raJloreHoB

JlabopatopHblie 1 IPOMBIIIIIEHHBIE CTIOCOOBI
MOJy4eHUs ranoreHos. [Ipumenenue
TaJIOTeHOB U UX COSTMHEHUH

ITpakTryeckas pabora Ne 4. Pemenue

AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"T"anoreus!"

47

Kucnopon: nabopatopusie u
MIPOMBIIIICHHBIE CITOCOOBI MOTyYSHHUS,
¢dusnyeckre 1 XuMuueckue cBoiicrsa. O30H.
[TpumMeHeHHe KUCI0poia U 030HA

48
49

OKcHIbI U IEPOKCHIBI

Pemenue 3amaq Pa3JINIHbIX TUIIOB

50




Cepa: HaX0XJCHUE B IPUPOJIE, CIIOCOOBI

50 MoTy4eHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBA

o1 CepoBonopo, CyabGuabl

59 Kucnoponcoaepxaiue coeJUHEHUSI CEPBI.
Oco0eHHOCTH CBOWCTB CEPHOM KUCIOTHI
[TpakTuyeckas padora Ne 5. Pemenue

53 AKCIEPUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
e€ coeluHEeHHs"
A30T: HaX0XJIEHHE B IPUPOAE, CIIOCOOBI

o4 MoJTy4eHus, GU3NIECKUE U XUMHUYECKHUE
CBOWCTBA. AMMUAK, HUTPH/IBI

55 Kucnoponcoaepxaiue coequHEeHHs a30Ta.
OcoOEeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHneHue a30Ta v €ro COeTMHEHUH.
A3oTHbIE y100peHus
docdop: HaxXOXKIEHNE B IPUPO/JIE, CIIOCOOBI

57 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
cBoiicTBa. @ochunpl u pochun

58 Oxkcunnl hocdopa, pochopconepxarme
kucioThl. Conmu hochopHOI KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHUH.
dochopubie ynoopeHus
[IpakTuueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAILHBIX 33134 10 TeMe "A30T U
docdop u ux coequHeHU"

61 VYraepon: HaXOKICHUE B IPUPOJIE,

AJJIOTPOIIHbIE MOAUPUKALNHY; GU3HUECKUE U

51




XUMHNYCCKHUC CBOﬁCTBa, MIPUMCHCHUC

Oxcun yriepoaa(ll), okcun yriepoma(1V),

62 YrOJbHasl KUCJIOTA U €€ COJn

63 Pemenue 3amay pa3aMvHBIX THIIOB
Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI

64 MoNy4YeHus1, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBA

65 Oxcun kpemuusi(1V), kpeMHueBast KUCIOTA,
CYJTHKATBI

66 [IpuMeHeHne KpeMHUS U €T0 COeIMHEHUH.
CrekJ10, €ro nosryuyeHue, BUIbI CTEKIIa

67 Pemenwuie 3a1a4 pa3muIHBIX THIIOB

68 CucremaTu3anus 1 0000IIeHNe 3HAaHUH IO
teme "Hemeramibr"

69 KonTponbras padbora mo Teme "Hemeramibr"

20 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOppEeKIHsI OINO0K
[Tonoxenue meraiuios B Ilepuoanyeckoit

7 CUCTEME XMMHYECKHUX DIIEMEHTOB.
Oco0eHHOCTH CTPOESHUS STEKTPOHHBIX
000JI104€K aTOMOB METaJLJIOB

79 O6mue ¢pusznyeckue cBOCTBa METAIJIOB.
[IpuMeHeHre METaIIOB B OBITY U TEXHUKE

73 Cnuael MeTaimioB. Koppo3usi meTamioB

74 Pemenne 3a1a4 pa3nuyHbIX TUIIOB

75 DNIEKTPOXUMHUECKUN Psiji HANPsKEHUH

MeTauioB. OO0IIMe CIOCOOBI MOTyYeHUS
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METAJlJIOB

76

O6m1as xapakrepucTuka MmetayuioB |A-
rpynusl Ileppogudyeckoit cucTemsl
XMMHYECKUX 31eMEHTOB. HaTpuil u kanuii:
noJiydeHue, GU3NIeCKue i XUMUICCKIE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COEIUHEHNN

77

Oo6mas xapakrepuctuka metamioB [1A-
rpynisl [leppoaudyeckoi cuctemsl
XMMHYECKUX 3JIEMEHTOB. Maruui u
KaJIBIIUH: TIOy4eHue, GU3NIecKue u
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUIN

78

79

JXécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

ATIOMUHHIL: MOJIy4yCHHEC, (1)I/I3I/I‘IGCKI/IG n
XUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC

80

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA aTFOMUHMS,
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX
IIPUMEHEHHE

81

82

83

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

ITpakTruyeckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"Mertasuisl TJIaBHBIX OATPYIIT"

OO11ast xapakTepUCTHKa METaJIIOB
no06ouHbIX noarpymn (b-rpymm)
[lepruonnyeckoil cuCTEMbl XUMHUYECKUX
3JIEMEHTOB
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DuU3NYECKUE U XMMUYECKUE CBOMCTBA Xpoma

84 U €r0 COSANHEHUI, UX IPUMEHEHHE
Baxwnelinme coelMHEHUs Maprasiia.

85 [lepmaHranat kanus, ero OKUCIUTEIbHbIC
CBOMCTBA
duznyeckue 1 XMMHUYECKHE CBOICTBA Kene3a

86 u ero coenuHeHul. [lomydenne u
IIPUMEHEHHE CIUIABOB XKeJle3a

87 Ou3nyeckue U XMMHUYECKHE CBONCTBA MEIIU U
e€ COeIMHEeHUI, UX TPUMEHEHNE
DU3NYECKUE U XUMUYECKHE CBOMCTBA LIMHKA

88 U €T0 COCIMHECHUH, UX IPHUMEHEHHE.
' 1pOKCOKOMITIIEKCHI IIUHKA
[IpaxTuueckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBLHBIX 33724 110 TeMe
"MeTaibsl TOOOYHBIX MOArpyHH"”

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

01 O0600111eHrEe U cUCTEMaTU3allls U3YYEHHOT O
Marepuana o teme "Mertanibr"

92 Kontponbnas pabota o teme "Metasnibt"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIHs OIUO0K
Ponpb xumun B obecrieyeHu yCTOHYHBOTO

94 pa3Butus yenoeuectsa. [lonstue o
Hay4YHBIX METOJaX UCCIIEIOBAaHUS BEIIECTB
HayuHble pUHITUIBI OpraHU3aIH

95 XUMHUYECKOTO MTPOU3BOICTRA.

HpOMLIIIIJ'ICHHLIe CIIOCOOBI MMOJIYYCHHA
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Ba)KHEHUIIINX BEIIECTB

XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH

% Cpelibl ¥ €Tr0 MOCIECTBUS .

97 XUMHS ¥ 37J0POBbE YEIIOBEKA. 1
JlexapcTBEeHHBIE CpelICTBA

98 Xumus muiy. Poibs XuMun B o0ecIieueHnu 1
MHIIEBOI OE30IIaCHOCTH

99 Kocmernueckue u mapdroMepHbie cpecTBa. 1
briToBas xummns
XuMusl B CTpOUTENBCTBE. BaxkHeiime

100 CTPOUTENbHBIE U KOHCTPYKIITMOHHBIE 1
MaTrepHuabl

101 XUMHS B CEIIBCKOM XO3SICTBE. 1
Opranuveckrie 1 MUHEPATLHBIC yIOOPEHUS

102 CucreMaru3zanus 1 0000IIeHNE 3HAHUI 10 1
TEME

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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HTrorosnblie KOHTPOJIBbHBLIC UBMEPUTEJTbHBIC MaTCPHAJIbI. 10 kJace.

Yacts A

K kasrcoomy 3a0anuto yacmu A 0anvl HeCKOIbKO OMEEmMo8, U3 KOMOPyIX MoabKO 00Ul éepublil. Boioepume eepnuutii, no Bawemy

MHeHUulo, omeem.
Al. U3omepom 2-meTunOyTena-1 sBisercs
1) 6yren-1, 2) 2-MeTuIIeHTeH-1;
3) neHTaH; 4) nenrex -1.
A2. B monekyne nporneHa rudbpuau3aius opouTaieil arToMoB yriepojaa:
1) sp’ 2) sp% 3)sp;  4)sp’usp.
A3. [IpoxykToM MPHCOEAMHEHUS XJIOPOBOAOPOJA K ITEHY
SIBIISICTCS: 1) 2-xnoprnponas;
3) 2,2-auxJI0pIIpoNaH; 4) 1,1-auxopaTaH.
A4. C kaxIIbIM U3 BEIIEeCTB: OPOMOBOIOPO/I, BOJAOPO/I, BoAa — Oy/1eT B3aUMOICHCTBOBATH:
1) mpoman; 2)3teH; 3)ataH; 4) ¢eHOINI.
AS. K coequaeHms M, umeronium ooty popmyny CpHa,, oTHOCHTCS
1) 6en3omn; 2) rekceH; 3) rekcaH; 4) reKCHH.
A6. K xakomy Ki1accy mpuHaaIexar
Oenku:
TOJTMHYKJICOTH/IBI;
3) ipocthie 3GUpHI; 4) moTuaMU/IBI.
A7. ITpOMBIIITIEHHBIM CITIOCOOOM TOJIyYEHUS! YTIIEBOJOPO/IOB SBISAETCA:
1) runpupoBanue; 2) usomepusauus; 3) ruapoin3; 4) KpeKUHT.
AS8. Peakiuto «cepeOpsHOTO 3epKajia» Jaer:

1) dpenou; 2) MypaBbUHas KHCIIOTA
3) rnunepuH,; 4) 6en3on
A9. Ilponanans MPUHAAJICKUT K TOMOJIOTUUECKOMY PSITY:
1) dbenomnsr; 2) caxapuabl; 3) aMHUHBL; 4) anpaeruabl

A10. IMomumep cocraBa (—CH;—CHjy—), monyden us:
1) otunena; 2)ostana; 3) Oyrana; 4)sTuHa.
All. K HapKOTHYECKUM BeIIeCTBAM OTHOCUTCSI:
1) aTanon; 2) mpomaHoi; 3) METaHOI; 4) OyTaHOJI.
Al2. I'maniepyH HEIb3s1 UCIIOIB30BATh JJISl TOITYYEHUS
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2) 1-xyoparaH;

1) cnoxHble 3upsI;

2)



1) B3pbIBUATHIX BEIIECTB 3) nexapcTB

2) 3THUJIOBOTO CIHPTA 4) KpeMOB 1 Ma3el B maphromepun
A13. TloaconHeuHoe, JIbHSIHOE, XJIOMKOBOE Macja OTHOCATCS K KJIaccy:
1) yrineBosI 3) XKupsl
2) 6enxu 4) denomnsl

Yactr, B

1. YcTaHOBUTE COOTBETCTBUE MECXKAY Ha3BaHHUEM BEIICCTBA U KJIIAaCCOM COCHHHGHHﬁ.

Hassanue sewgecmesa
1) nponun
2) sTaHajb
3) tosryon
4) anieTHICH

2. VYKcycHas KHCJIOTa BCTYHAeT B PEAKIUIO C:

A) COJITHOW KMCJIOTOM
b) ruapokcuiom HaTpus
B) a3oTHO# KHCI0TOM
I') oxcumom KambIus
J1) xkapOoHaTOM HaTpuUs
E) xnopunom menu (1I)

3anumure nepeueHb OyKB B aj(paBUTHOM nopske 0e3 mpodeioB

Knacc opeanuueckux coeounernuii

a) aJIbJIeTUbI

0) aJTKUHBI

B) KapOOHOBBIE KUCIIOTHI
T') apeHbI

1) AJIKCHBI

3. UYwucno N30MCPHBIX AJIKCHOB COCTaBa C4H8 paBHO:

(3anmuImTe 1EeN0e YMCIIo).

4. YcTaHOBHTE COOTBETCTBUE MCXKAY p€arcHTaMu U TUIIOM PCaKIUU.

Peacernmul
1) C,Hy+ H,O—

Tun peaxyuu
a) raJIoTEHUPOBAHUE

57



2) CoHot Hy— 0) rumparanus

3) 2CH3Cl + Zn — B) TUIPUPOBAHHE

4) CyHy+ Cly— T') THAPOTAIIOTCHUPOBAHKE
1) cuHTe3 Bropiia.

5. YcTaHOBUTH COOTBETCTBHE MEXAY (PYHKIIMOHATIBHON IPYIION U KIIACCOM BEILIECTBA:

(GyHKIMOHATBHAS TPYIIA KJIacC BEIIEeCTBA
1) — COOH a) CIIUPTHI
2) — OH 0) beHoIIBI
3) — NH, B) KETOHBI
4) - COH ') KapOOHOBBIE KUCIIOTHI
5) -C=0 1) QJIbJACTHIbI
€) aMHUHBI

Yacre C
1. IIpu cropanuu yraesogoponaa maccou 11,4 r Bergenuiiocs 35,2 r yraekucioro raza u 16,2 r napos Bojbl. [ 110THOCTE 3TOro BeliecTsa no
BOZOPOY paBHa 56. OnpenenuTe MOICKYISIpHYIO (GopMyiTy BelecTna.
2. 3aBepUIUTE CXEMbl YPABHEHUMN PEAKLIUMA:
CsHg + Br,—
CH; - COOH +K—
CH; - CH - COOH + HBr—

NH;
CH3 - CH= CH - CH3 + HCl—
CH3; - CH; - COH + Cu(OH); —

HTorosbie KOHTPOJIbHbIE H3MePUTEJIbHbIE MaTepuaJbl. 11kaacc.

Yacrp 1.1 BeimoaHeHus 3aaannii 1.1-1.3 ucnonp3yitTe crieayronmi psa XxuMudeckux anemMeHToB. OTBeToM B 3ananusx 1.1-1.3 sBusercs
MOCJIEI0BATENBHOCTD ITU(P, MO KOTOPHIMU YKa3aHbl XMMUYECKHE 3JIEMEHTHI B JaHHOM psiay. 1) Na 2) K 3) Si 4)Mg5)C
1.1.0mpenenuTe, aTOMBI KAKHX U3 YKa3aHHBIX B STy 2JIEMEHTOB UMEIOT Ha BHEIITHEM DHEPTETHUECKOM YPOBHE YETHIPE JIEKTPOHA.
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1.2. VI3 yka3aHHBIX B psJly XUMHUYECKUX 3JIEMEHTOB BBIOEpUTE TPU JIEMEHTA, KOTOpbIe B [leproanueckoii cucteMe XUMUYECKUX 3JIEMEHTOB /.
U. MenneneeBa HaxosTCs B OJJHOM Tieprojie. Pacronoxure BHIOpaHHBIE 2JIEMEHTHI B MOPAIKE BO3PACTAHUS UX METAJUIMYECKUX CBOUCTB.

1.3. VI3 uncna yka3aHHBIX B PSAY 9JIEMEHTOB BIOEPHTE /IBA JIEMEHTA, KOTOPBIE MPOSIBIISIOT HU3IIYIO CTENICHb OKUCIICHHS, PaBHYIO —4.

Yactp 2. [Ipu BemonHenuu 3aaannii 2.1 -2.2 BpIOEpHUTE U3 HECKOJIBKUX BAPUAHTOB OTBETA JIBA BEPHBIX

2.1. VI3 mpe10’keHHOT0 TIepeyHs BBIOEPUTE JIBa COCTMHEHUS, B KOTOPBIX MPUCYTCTBYET HOHHAS XUMHUYECKas! CBSI3b.

1) Ca(ClO,), 2) HCIO33) NH,Cl4) HCIO45) Cl,Oy

2.2. VI3 mpe105keHHOT0 TIepeyHs BBIOEpUTE JIBa BEIIECTBA C OAMHAKOBBIM THIIOM KPUCTAJUTMYECKON PEIIETKH.

1) Cu 2) A|203 3) A|2(804)3 4) C (anMas) 5) CsHs

2.3. VI3 mpey10’keHHOT0 TIEpEeyHs BEIIECTB BEIOEPHUTE IBa BEIIECTBA, C KAXKIBIM U3 KOTOPHIX JKEJIe30 pearnpyeT 0e3 HarpeBaHusl.

1) xnopua nuHKa

2) cynbdar meau(Il)

3) KOHIIEHTPUPOBaHHAs a30THAsI KUCIIOTa

4) pa306aBiieHHasI COJIsTHASE KUCIIOTa

5) OKCHJT aTFOMUHHS

2.4. Wox, B otmune ot xiopa, HE pearupyer ¢

1) amroMuHEEM

2) xene3om

3) 6poMHIOM MarHus

4) OpoMHIOM HATPUS

5) ¢ropunom HaTpus

Yactp 3. B kakux ciyuasx xumudeckoe paBHoBecue B cucteMe 2Hriy + Oyp ® 2H,0) + Q cMecTHTCS B CTOPOHY HMCXOJHBIX BELIECTB
peakiuu: 1) TOHMKEHUH JTaBJICHHUs 2) MOBBIIIEHUU TeMIrepaTypsl 3) qo0aBieHnn Katanu3aropa 4) 1o0aBieHUH BOAOPOIa

Yacts 4. Pemute 3anaun

4.1.B pe3ynpTaTe peakiMH, TEPMOXHUMHUYECKOe ypaBHeHHEe KoTopoiu 2H; + O, = 2H,0 + 484 x/ic Beigenunoch 968 /[ TemmoTsl.
Boruncnute 00bEM (H. y.) BOJOPO/Ia, BCTYIUBIIETO B peakiinio. OTBET yKaXXUTE B JIUTPAX ¢ TOUHOCTHIO JI0 JIECATHIX.

4.2 Kaxkoii 06beM Bojiopoaa HeoOxoauM i cuaTe3a 100 1 ammuaka?

4.3. Beruncnute Maccy HUTpara Kainus (B rpaMMax), KOTOPYIO cieayeT pacTBoputTh B 150 r pacTBopa ¢ MaccoBo# aoseit atoit comu 10% s
IIOJIyYEHUs pacTBOpa ¢ MaccoBoy noser 12%. OTBeT 3anuINTe TOUHOCTBIO 10 JECATHIX.

Yacts 5. YcTaHOBUTE COOTBETCTBUE MEK/Y BELIECTBAMH U PEAKTHBOM, C IOMOIIbIO KOTOPOT'O0 UX MOKHO OTIUYHTb.

BemectBa PeakTuBbl
A) xapOoHaT HaTpus U cyabpaT HaTpUs 1) rugpoxcun menu (II)
b) xnmopuy anmoMuHuS U XJIOPHU Kalus 2) HaTpuit
B) cynbdar ammonus u cyiabdar auTus 3) cossiHas KUCIIOTA
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') xkapOoHAT HATPUS U CUIMKAT HATPHUS 4) 6poMHas Bosa
5) ruapokcu] Kanus

Yactb 6. Oxcun meau (11) narpeBanu B Toke yrapHoro rasa. [loixydeHHOe mpocToe BEIIeCTBO COXIIM B atMocdepe xiopa. [Ipoaykt peakuun
pactBopwin B Boje. [lonmydeHHBIN pacTBOp pa3aenwin Ha aBe YacTu. K oHOM YacTu J00aBUIM pacTBOP MOIUAA KAJIHsI, KO BTOPOW — PacTBOP
HuTpara cepedpa. 1 B ToM, U B Ipyrom cirydae HaOIr0Aamu 00pa3oBaHue 0CaIKa.

Hanumure ypaBHEHUS 4eTHIPEX ONMCAHHBIX PEAKIIMA.
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