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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAMUMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» TMOJdydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil o
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpOoW 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
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS W TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMUIO COJIEPKATEIIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COJep:KaHue, 00s3aTeNbHOe
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 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 MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
IIPOrpamMMBl CPEIHETO oOuiero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io Bcem Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe MO XMUMHH IMPEAYCMOTpEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA OMNPEIEIAThCS B COOTBETCTBUM C HANPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIMpoBaHHOTO OOyYCHHsI Ha ypPOBHE CPEIHET0 OOIIero 0o0pa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEJHEro nmpodeccuoHasIbHOro
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEAYIOMIETr0 MOJIYYeHHUSI XUMUYECKOTO
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 «XuUMHUS» OPUEHTHUPOBAHO TAKXKE Ha pelleHue 3aaad



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO U3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOJE€HHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeaMeTa. DTa CHCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJILHOTO YBEIWYEHUA OOBbEMAa 3HAHUM O XUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHAMUKH. M3ydeHue mnepuoanyeckoro 3akoHa u llepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHnH, a TaKXKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBanus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB ONpEeaeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HayeHue OyayT MMETh 3JEMEHTHl yueOHOro Marepuana mo oomie xumun. [lpu
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



MacCbl M DHEPIHM, 3aKOHBI TEPMOJMHAMHUKH, IJIEKTPOIN3A, MPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTPHOTO  PACCMOTPEHHUS XMMHYECKOM OpraHu3aldyd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XHUMHs» Ha yriyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydeHun ydeOHOro mnpeameTa «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOT'O M3 KOMIIOHEHTOB MUPOBOM KYJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW IPUPOJBI, O MECTE XMMHH 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 MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPI'UH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHHWS XUMUYECKUX pPEakKLMil, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CHCTEMaX, 00 00IIMX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX e U MpoOJeM COBPEMEHHOW XWMHUH, NI OOBSICHCHHS W
MIPOTHO3WPOBAHUS SIBJICHUH, UMEIOIMINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JIEATEIPHOCTH YEIIOBEKa, CBSI3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEIIECTB;

e yIyOJIeHWE TPEACTaBICHHH O  HAYYHBIX  METOAAX  IO3HAHUA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKHUX SBJICHUN, HMEIOIIMX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mnnane peamuzanuu mepBOOYEPEAHBIX BOCIHUTATEIBHBIX M PAa3BUBAIOIINX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
npeaMera «XuUMUS» Ha  YrIyOJI€HHOM  yYpPOBHE OCOOYI0  aKTyaJllbHOCTH
MpPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

e BOCHHUTaHHE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBICHHUW TMPUPOJIBI,
YBOXEHHS K TIPOLIECCY TBOpPYECTBA B OO0JACTH TEOPETUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

e Pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX M TBOPUYECKUX
criocoOHoCTe oOydaromuxcs, (GOPMHPOBAHHE Yy HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMe yMEHHI W HABBIKOB Pa3yMHOTO MPUPOJIONOJIL30BAHUS,
pa3BHUTHE YKOJIOTHUECKOHN KyIbTYphI, MPHOOPETEHNE OTBITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBaHusi, cocraBisser 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeeNIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3ny OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIJepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCIMHEHMSIX. THUIbl THUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€il B MOJIEKYJax
opranuyeckux BemiecTB. [loHsTHE O CBOOOAHOM pajgukane, Hykieopuie u
anexkTpodue.

Teopuss crpoeHnst opraHudeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHMYeCKUX COEOUHEHUH. MoJeKyasipHble U  CTPYKTYpHBbIE  (OPMYIIBIL.
CrpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buabl W30MEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKTHI).

[IpencraBnenne o KiIaccupuUKAMU OpraHUYecKux BemlecTB. [loHsTHe o
dbynkunonanasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUY B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
O3HAKOMJIEHHUE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajaMd Ha HUX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IPU HArpEBAHUU
(utaBieHue, OOYIJIMBAaHME M TOPEHHUE), KOHCTPYMPOBAHUE MOJEJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanbl. ['oMosioruueckuil psaj ajkaHoB, o0mias popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTanei yriaepoaa, 6-cBs3b. DuU3NUYECKUE CBOWMCTBA
QJIKaHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPU3ALINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3aMEIIECHHUS .

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoanKkaHoB. CrocoObl MOMy4YeHus U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] ajKEHOB, Sp*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPsKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUWM  NPHUCOCAUHEHUWsS,  JIUMEpHU3alUud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEakUUH NPUCOEAUHEHUS, OKHCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupona. [Tomumepusanus ctupona. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKU), PUGOPMHUHT, MHUPOIIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOTPyNNly, IUaHOTPYyMIy,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIE€BOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aUMOJICWCTBUE allETUIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IJIaCTMAacC, KayyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcOUPTHL. CTpoeHHWe MOJeKyn (Ha MpuMmepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XHWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIIECHUs, JETruApaTalid, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
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 CBOWMCTBA: PEAKLMU 3aMELICHUS, B3AaMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYECKHUMH KHCIOTaMH, KayeCTBEHHAs peaklys Ha MHOTOaTOMHbIE
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. dusznueckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas 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. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAKIUN Ha aJIbJIECTUIbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEACIbHBIX KApOOHOBBIX KHUCIOT. BOIOpOaHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MNaJbMUTHHOBAsA, OJEHHOBas, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CIIOCOOBI MOTyYeHUsl U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, puanieckrue 1 XUMUYECKHE CBOMCTBA )KUPOB: TUAPOIIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTka yrieBonoB. Knaccudukanus yriaeBoioB (MOHO-, AH-
U rnonucaxapuasl). MoHOocaxapuIbl: TJIOKO3a, (GpyKTO3a, rajigakro3a, pubo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE U MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenune B mpupone u npumeHenue. [lonucaxapuapl: Kpaxmail,
INIMKOTeH W newnono3a. CTpoeHwe MakpoOMOJIEKYJl Kpaxmania, TJIMKOT€eHa |
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB M WX IMPEBpAILCHUM:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTA JUXPOMATOM Kayus (BO3MOXKHO HCIIOJIb30BaHUE
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 IIOKO3bl ¢ TuapokcuaoMm meau(ll), BzanmonaeicTeue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMWHBI — OpraHuYecKre Mpou3BOAHbBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHCTBAE TEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEJICTaBUTEIbL aMMHOB apoMaTudeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOUCTB aHmwiInHA. KauecTBeHHBbIE peakiuu Ha aHWwiuH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OCJIKOB: THAPOJIMU3, IEHATypalus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxanue OpraHUYecKue COEIMHCHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU/, TOJHMCTUPOJ, TMOJIUMETUIMETaKpuiIaT, MOJUKapOOHATHI,
noJiMdTUIICHTEpePTasar). Y THin3aius u nepepadoTka miacThka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bosnokna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), UICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpoH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adauy 1o Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIpHON  (pOPMYJIBI  OPTaHMYECKOTO0 COSTUHEHHS 1o Macce (00BEMY)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaKkIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpPEAECICHUE AOJIM BBIXOJIa MPOAYKTa PEAKIHH OT TEOPETHUYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, TNPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHBbIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, TeJlIO, OOBEM, arperaTHoe€ COCTOSHUE
BEIllECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, SHEPIus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEpOTPO(PHBIA TUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, IbIXaHUE, OEJKH, YIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW snemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanuss XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SJIEKTPOHOB TI0 AaTOMHBIM — OpPOHUTAIISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTrO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MDUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH H llepmoanueckas cucreMa XMMAYECKUX DJIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NepuoanUecKOro 3akoHa U llepronnueckoil cuctemsl
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJOXHBIX BEHIECTB MO TpylmaM ¢ M[epuoJaM. 3HAYEHHE
nepuoanueckoro 3akoHa [[.M. Menneneena.

XuUMHUYECKass CBSI3b. BHIbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUSI KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIMHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICEHTHON CBA3U. KparHeie cBsizu. BomoponHasi CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBneHne 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUU.

BemecrBa  MONEKYJIAPHOTO UM HEMOJEKYJSIPHOTO  CTPOCHUA.  [HIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[lonarue o aucnepcHbix cucremax. MctunHbie pactBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceieHHsie u
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucranioruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAIlCHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

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

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMuyeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanusi. CuibHble W cJaOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHSI YW BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHUE TEPOKCUJA BOJIOPOJa B MPUCYTCTBHUM KaTaIM3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. | alloreHOBOAOPOAbl. BaxkHeWne KucaopoacoaepKaiime
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopoaa. @u3nUecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpPOJa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHenune cepbl U €€ COCTMHEHUI.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yI00pEHHS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e conu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA yroib, amcopOuus. DymnnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHeHue KpeMHUS U ero coeauHeHnil. CTekso0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HalpspkeHW  meTtawioB.  OOmuMe  CcrocoOsl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJieMeHTOB. Harpuiti u xamwmii: mnonydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COSAUHEHUM.

OoOmas xapakrepuctuka MetaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE IMPOCTHIX BEIIECTB M WX COCAUHEHUI.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmast xapakTepucThka MeTauioB No0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, UX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOICTBA jKeJe3a U ero coenuHeHuil. OKCHIbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE W XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCUA UHKA, TUAPOKCOKOMILIEKCHI HMHKA. [[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
M3yueHue oOpaslloB HEMETAJIOB, FopeHue cephl, gocdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKLMi Ha HEOPraHUYECKUE aHUOHbI, KATUOH BOJOPOJIa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertasibl TIaBHBIX TOATPYIID», «MeTaibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHUKITBI OpraHU3alMi XUMHUYECKOT0 TPOU3BOACTBA. I[poMBIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecrieyeHuH SHEPreTHIeCKon Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMUsl THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe 100aBKU. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u napgromepHbeie cpenactBa. beitoBas xumus. [IpaBuia
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKLUHU, €CIU OJHO U3
BEILIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAYYHBIN (DaKT, runoresa,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NepUOIUIYHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PATUOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTHI, OETIKHU, KUPBI, YTIIEBOAbI, HYKJICHHOBBIE KHCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCypchl.

TexHonorusa: XUMHUYECKasi TPOMBIIUIEHHOCTh, METAJUIyprus, CTPOUTEIbHbBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npernaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCpUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHMsI BBIIEICHBI CJIEAYIONIME COCTABJISIONINE: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJEHUS;, HAIUYUE
IIPaBOCO3HAHUS, HIKOJIOTHUYECKON KYJIBTYpPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3ysbTaThl OCBOCHUSA IIpeaAMeTa «XUMHUSD»  OTPaAXKaAKOT
c(hOpPMHUPOBAHHOCTh OIbITA IO3HABATEILHON M NPAKTUYECKON NESITEIbHOCTH
O0Oy4YaronMxcs B MPOLECCE peATU3ALMKI 00pa30BaTENbHON AEATEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPAKaIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyuyarolmuxcsi B MpoIecce peanu3aluu 00pa3oBaTeIbHON JESTENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEMH,
YBAXKEHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW [JEATEIBHOCTH IMPU CO3JaHUH
y4€OHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHECHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUCOHOH ACATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTE€YECTBEHHON XMMUH;

YB@XEHHUS K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUIOKEHUSI XWMHHM, OCO3HAaHHS TOTO, YTO JAHHbIE HAYKH €CThb PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MMOCTOSIHHOTO TPYAa YYEHBIX U MTPAKTUKOB;



WHTEpECAa M [03HABAaTEJIbHBIX MOTHMBOB B IOJYYEHUH M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBATh CBOE MOBEAEHUE M IOCTYIIKM CBOMX TOBAapHUIIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOUIUX 30OPOBBIO U )KU3HU JIFOJIEH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NEeSATEeTbHOCTH, OOINECTBEHHO TIIOJIE3HOM, TBOPUYECKOW U  JPYruX BHUAAX
NesATEeIbHOCTH;

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

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

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
DKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPEIBI;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOTHON cpenie, YMEHHsI TPOTHO3UPOBATH HEOIArOMPUSTHBIE IKOJOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

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

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTHYECKOM 0€30MacHOCTH, B PA3BUTUM MEIUIIMHBI, 00ECIIEYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HCIIOJh30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

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

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydarOIUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIEC TIOHATHS, OTpPaKaOIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKY METOJ0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IPOIIECC, CHCTeMa, HAyYHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIe Y4eOHbIC NEeUCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

1) 0a3oBble JIOrHYecKHe JIeCTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHMU TPUEMBI JIOTUYECKOTO MBIIICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aHMMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU Il KiIacCU(PUKAIMKU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSThH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUU CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIBHBIE TIPEICTABIICHUS — XUMUYECKUAN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peaknuy — TPU PENICHWH YYEeOHBIX TO3HABATENBHBIX W MPAKTHYECKUX 3aj1ad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBAaHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX UHopManuu (Hay4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpoOBaTh 3aMpPOChl U MPUMEHSITh Pa3IUYHbIE METOJbI MPU TOUCKE U
orbope wuHpOpMaNKK, HEOOXOIUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

NpUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpATh  ONTUMaJbHYIO  (GopMy  MpeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBaTh UJIeH, POPMYITUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHHS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOThI MO MCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, M (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIBHYIO
NeSATEIbHOCTh, Ompenesisis e€ Lenu W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
b deKTUBHBIN Ccroco0 HMX pereHuss ¢ y4ETOM TOJNyYEeHHs] HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CamMOaHaiau3a u
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJIEHHOM
YpOBHE Ha YPOBHE CpeAHEro oOIIero oOpa3oBaHUs BKIIOYAIOT CreludUUecKue
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
110 OCBOCHHIO, HHTEPIPETAIMA U TPeoOpa30oBaHUI0 3HAHWUM, BUABI JACATCILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3JIMUYHBIX YUEOHBIX
CUTYalUsIX, & TAKKE B PEAIIbHBIX )KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C XUMUEH. B
MporpaMMe IO XWUMHUH TPEAMETHBIE PE3YJbTAThl IPEACTABJIEHBI 110 TOJaM
V3YyUYEHUS.

10 KITIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaX<aroT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OpPraHUYECKON
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B OOECHEYEHUH YCTOMYUBOTO
pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTHYECKOH, SJHEPTeTUYECKON U
NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHM MEAUIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,



HOBBIX HUCTOYHUKOB SHEPIUH, B obecrieyeHuu pPaMOHAIBHOIO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToMma, TUOpuAM3alvs AaTOMHBIX oOpOuTanedl, HWOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalieHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHbI 3 dekTsi, opueHTanTsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOIA, TTIepepaboTKu HePTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHMIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHMSI XMMHUYECKUX PEAKIMI M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



W3TOTaBIMBATH MOJIEIIA MOJIEKYJl OPTaHUYECKUX BEMIECTB IS UILTIOCTPAINH
UX XUMUYECKOT0 Y MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBUAILHBIC HA3BaHUS JJII OTIEITHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJIOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapakKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHMYECKUX COSAUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh YMEHHUS MPUMEHSTh OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALMIO, BBISIBICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3€M — I U3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUCCKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUI0O XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C MO3HUIHUHA DKOJIOTMYECKOM  O€30IIaCHOCTH  IOCJIEACTBHUSI  OBITOBOM H
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAaMOCTOSTEIBHO IIJIAHUPOBATh U TIPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
33/1ad 10 PACMO3HABAHWIO OPraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM ITPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JACHCTBUSA HA KHUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU SIBJICHUU MNPHUPOIBI, O MECT€ M 3HAYEHUH
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUEHUH PAIMOHAIBHOTO MPUPOJONOIL30BAHMS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasgs CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOpPOIHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKlru, CKOPOCTh XUMUYECKON pEeaKlMi, XUMUUECKOE PABHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUS] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(aKTOJIOTUYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHWHW U 0€30MaCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HCMHOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHUSI HCIONb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIbHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JIPYTHE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHH ISl KilacCU(PUKaIUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTEeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnu», «OCHOBHOE WU BO30YXIEHHOE HHEPreTUYECKUE COCTOSHHSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX DJICKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOpPMHPOBAHHOCTh YMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI HJIEKTPOHHOTO OajlaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IIMHKA U AIFOMHUHHS);



chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€7eC000pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAONIOACHUE, H3MEpPEHUE, MOJEIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJI0BEKA U B TIOBCETHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHHUS TMPOBOJMUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS] BOJOPOAHOTO MOKA3aTessl pacTBOPOB KHCIOT M IIEIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT mpuMecH); IO BBIXOJA MPOAYKTAa PEaKIMH; OOBEMHBIX OTHOIICHHM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOT'O COCTaBa HEOPraHUYECKHUX BEILIECTB, OMPEICICHNUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEHNEM TpaBuUil O€30MacHOTO OOpAaIIeHHs C BEIIECTBAMU U JaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOIH30BAHUS XUMUYECKON
MocyZIol U 1abopaTopHBIM OO0OpYJOBaHUEM, OOpaIlleHUsT C BEIIeCTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMUMBOrO pPa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOYHUKAX (Hay4dHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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4.1 AmuHBI. AMMHOKUCIIOTHI. benku 12
Wroro no pazueny 12

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS

5.1 BrIcOKOMONIEKYIISIpHBIE COETMHEHUS 6

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 9
anemenToB /1. 1. Meneneena
12 Crtpoenue BeniectBa. MHOroo6pasue 1 1
BEIIECTB
1.3 XUMHUYECKUE PEAKIINH 19 1 3
Hroro o pasneny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemeramibt 31 1
2.2 Mertamibl 23 1
Hroro no paszneny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMUH. XUMUS U 9
' KHU3Hb
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

Koan4gecTBO 4acoB

Bcero

Hpez[MeT 1 3HA4YCHUC OpFaHHqCCKOﬁ XUMHH, IPEACTABICHUEC O MHOFOO6paSI/II/I OpTraHUu4Y€CKUX

1 . 1
COeAMHEHUN

5 DNeKTPOHHOE CTPOEHHE aToMa yrieposa (OCHOBHOE U BO30YXIEHHOE COCTOSHM). BaneHTHbIe 1
BO3MOKHOCTH aTOMa YIJIepoja

3 XuMuyeckas CBsI3b B OpraHM4ECKUX COeIUHEHUAX. MeXaHn3Mbl 00pa30BaHMs KOBaJIEHTHON 1
CBSI3H, CIIOCOOBI pa3pbIBa CBS3EH

4 Teopus ctpoenus oprannueckux coequHenuit A. M. byrneposa 1

5 Busl m3omMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS. DJIEKTPOHHBIC YPPEKTH B MOJIEKYJIaX 1
OpPraHUYECKUX COeIMHEHUN

6 [IpencraBnenne o knaccudukanuu u cucreMatrueckas Homenkinatypa (IUPAC) opranndeckux 1
BEIIECTB
Knaccugukanus peakiuii B opraHn4eckoil Xumun 1
Cuctematu3zanys 1 0000IIeHNe 3HAHUH 110 TeMe

9 AJKaHBI: TOMOJIOTHUECKUHN psijl, oO11as popmysa, HOMEHKIATypa U U30MEpPHUsL, JIEKTPOHHOE U 1
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

10 Du3nvYecKne U XMMUYECKHE CBOMCTBA AJIKAHOB

11 Haxoxnenue ankanoB B npupojie. CriocoObl NOTy4YeHUs U IPUMEHEHHE aIKaHOB 1

12 [Muknoankansl: oOmas GpopMyiia, HOMEHKIATYpa U U30MEpHs, 0COOEHHOCTH CTPOECHHUS U 1
XUMHUYECKHUX CBOMCTB, CIOCOOBI MOJTYUYEHHS U IPUMEHEHHE
Pemienue pacu€THbIX 3a7ja4 Ha ONpeieleHne MOJIEKYIApHON (POPMYIIbI OPraHMUECKOro BEIIeCcTBa

13 10 MAacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOJIAIIUX B €ro cocTtaB. CucreMaTusauus u 1

00001IIeHNE 3HAHUA TI0 TEME




AJIKEHBI: TOMOJIOTHYECKHH psizl, 001mas popmyiia, HOMEHKIATYpa, SJIEKTPOHHOE U

14 IIPOCTPAHCTBEHHOE CTpoeHUE MoJleKyJl. CTpyKTypHasl U LIUC-TPAHC-U30MEPUsl AJIKEHOB 1
15 dusnueckue 1 XUMHUYECKHE CBOMCTBA aJIKeHOB. 1IpaBuino MapkoBHHKOBa 1
16 CriocoObI OTy4eHUsT ¥ IPUMEHEHNE ATKEHOB 1
17 [Tpaktuyeckas padora Ne 1 mo teme "[lomydenue sTuiIeHa U U3y4EHHE €r0 CBOHCTB" 1
18 Pemenue pacu€THbIX 337a4 Ha ONPEIEICHNE MOJIEKYIAPHON (POPMYIIBI OPraHMUECKOTO BEIIECTBA 1
19 AnkanueHsl: CONpsKEHHbIE, U30JIMPOBAaHHbIE, KyMYIHpoBaHHbIE. OCOOEHHOCTH JIEKTPOHHOTO 1
CTPOEHUs
20 XUMHYECKHE CBOMCTBA COMPSIKEHHBIX TMEHOB 1
21 CriocoOpl MosTydyeHus: ¥ IPUMEHEHUE aJIKaIUEHOB 1
99 AJKHHBI: TOMOJIOTHYECKUH psJl, 0011ast popMyiia, HOMEHKIIATYpPa, 3JIEKTPOHHOE U 1
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI, PU3NUECKHE CBONCTBA
23 XUMUYECKHE CBONCTBA AJIKUHOB 1
24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b 1
25 CriocoObl osTyyeHHsl 1 IPUMEHEHUE aJIKHHOB 1
26 Pemrenue 3amaq: pacy€rel o ypaBHEHHIO XUMHUECKOW PEAKIINN 1
27 Cuctemartu3zanys 1 0000IIeHNe 3HAHUH 110 TeMe 1
98 ApeHBbl: TOMOJIOTHYECKUH psif, o01ias popmysa, HOMEHKIATypa. DIEKTPOHHOE U 1
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI OEH30I1a U TOJIyoa, UX (PU3NYEeCKHe CBOMCTBA
29 XUMHYECKHE CBOMCTBA apEHOB: PEAKIINH 3aMEIlEHU S 1
30 XUMHUYECKUE CBOICTBA apEHOB: PeaKIMK MPUCOETUHEHNUSI, OKUCIIEHHE TOMOJIOTOB OeH3011a 1
31 OcoOeHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA 1
32 Pemenue pacu€THbIX 3a7jau Ha OIpe/ieJIeHHE MOJIEKYIISIPHON (pOpMYJIbl OpraHUYECKOI0 BEllecTBa 1
33 CriocoOblI 1osTyyeHHs 1 IPUMEHEHUE apEHOB 1
34 I'eneTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTJIIEBOJIOPOIOB 1
35 PacuéTpl 0 ypaBHEeHHUAM XUMUYECKUX peakiuii. CucremMaTu3zaiys u 0000IIeHNe 3HaHUH 110 TeMe 1




36 [Tpupoansiii ra3. [lonytHble HETAHBIE Ta3bI 1
37 KaMeHHBI# yrosib U MPOIYKTHI €ro nepepadoTKu 1
38 Hedts 1 ciocoOn1 €€ nepepadoTku. [IpuMeHnenne npoaykToB nepepaboTku HePTH 1
39 I'eneTrueckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YIIIEBOJAOPOIOB 1
40 ["anoreHonpon3BoOAHbBIE YTIIEBOAOPOIOB: 3JIEKTPOHHOE CTPOCHHUE; PEaKIIMK 3aMEILCHHS rajoreHa 1
41 JleficTBrE 1Ien0Yel Ha rajlOTeHIIPOU3BOIHbIE. B3anmoielicTBre UranoreHalkaHoB ¢ MarHueM 1 1
LUHKOM
42 CucremaTtu3zanus 1 000011eHNE 3HaHUH 10 pa3zeny "YriaeBoaopoas”
43 KonTponbnas pabota o Teme "YraeBomopoas" 1
44 [IpenenpHbIe OTHOATOMHBIE CIUPTHI: TOMOJIOTUYECKUI s, 00mas (GopMylia, CTPOCHHE MOJIEKYT, 1
M30MepHsl, HOMEHKIIATypa, Kiaccudukamus, Gu3ndeckre CBONCTBa
45 XHWMHMYECKUE CBOMCTBA IIPENEIBHBIX OJJHOATOMHBIX CIIMPTOB 1
46 CrniocoOsl MosTydeHus U MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB 1
47 [IpocTeie 3¢upbl: HOMEHKIIATypa U H30MEpHsl, 0COOEHHOCTH (PU3MUECKUX U XUMUYECKHX CBOICTB 1
48 MHOroaTOMHBIE CIIUPTHI: STUJICHTIIUKOIb U TIIMIEPUH, X (PU3NYECKHEe U XUMHUUECKHE CBOMCTBA 1
49 CriocoObl osTyyeHHs 1 IPUMEHEHNE MHOTOaTOMHBIX CIIMPTOB 1
50 ®deHoI: CTpOCHHUE MOJIEKYITBI, (hU3UYecKre CBOMCTBA. TOKCUYHOCTH (heHoIa 1
51 XuMH4ecKre cBoicTBa (heHoa 1
52 CriocoObl nostyyeHus 1 NpuMeHeHne GpeHona 1
53 [IpakTuueckas padorta Ne 2. Pemenue skcnepuMeHTaNbHBIX 3a7a4 1o TeMe "CriupThl U (peHOoIIbI" 1
54 CucremaTu3aius 1 0000IIeHNE 3HAHUHN TI0 TEME 1
55 Anbaerubpl U KeTOHBL: DJIEKTPOHHOE CTPOCHUE KapOOHWIBHOM TPYIIIBL; TOMOJIOTHYECKHE PSIbI, 1
obrmast popmyna, U30MepHUs 1 HOMEHKIIATypa
56 ANBIIETHIB M KETOHBI: (PU3UYECKUE CBOMCTBA; PEaKIIUU TPUCOSTHHEHUS
57 Peakuuu okuciIeHHs U KaYECTBEHHBIE PEAKIINH abJACTHAO0B U KETOHOB 1




58 Crioco0bl MoTy4eHus albJACTUI0B U KETOHOB 1
59 OHOOCHOBHBIE IIpe/ebHbIE KAPOOHOBBIE KUCIIOTHI, 0COOEHHOCTH CTPOSHHSI UX MOJICKYJT 1
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT, X (PU3UUYECKHE CBOMCTBA 1
61 XUMHUYECKUE CBOMCTBA MPEETbHBIX OHOOCHOBHBIX KaPOOHOBBIX KHCIIOT 1
62 Oco0eHHOCTH CBOWCTB MypPaBbUHOW KHCIOThI. MHOTO0Opa3re KapOOHOBBIX KHUCIIOT 1
63 Oco0eHHOCTH CBOMCTB: HENIPEAETbHBIX U APOMATUYECKUX KapOOHOBBIX, AUKAPOOHOBBIX, 1
TUIPOKCUKAapOOHOBBIX KUCIOT. [IpencraBuTeny BoICIINX KapOOHOBBIX KUCIOT
64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT 1
65 CriocoOsl MosTyueHus: U MpUMeHeHUe KapOOHOBBIX KHCIOT 1
66 CrnosxHble 3(Upbl: TOMOJIOTUYECKUH psll, 001Ias Gpopmyna, u3oMepus 1 HOMEHKIIaTypa 1
67 dusnuecKue U XUMUIECKHE CBOHCTBA A(UPOB 1
68 Pemenne pacuéTHbIX 3a7a4: 10 YPaBHEHUIO XUMUYECKOW PEaKINH, Ha ONpeAeNicHuE 1
MOJIEKYJISIPHOM (JOPMYIIBI OPraHMYECKOro BEIIeCTBa
69 [IpakTuueckas pabora Ne 3. Pemienune skcepuMeHTaNbHBIX 3a1a4 1o TeMe "KapOoHoBbie 1
Kuca0Thl. CrnoxxHblie 3¢ups”
70 XKupsl: ctpoenue, pusnueckue 1 XUMUYECKHE CBOMCTBA (THIPOIH3) 1
7 Oco0OeHHOCTH CBOMCTB KUPOB, COJIEPKAIINX OCTATKHU HEMPeIeIbHBIX JKUPHBIX KUCIOT. JKUpHhI B 1
pupoe
79 Mpi1a Kak COJIM BBICHINX KapOOHOBBIX KHCIIOT, MX Motoliee AeiicTBue. [IoHsATHE 0 CHHTeTHYEeCKIX 1
Moromux cpeacteax (CMC)
73 I'eneTrueckas CBsI3b YIIIEBOJIOPOIOB U KUCIOPOICOACPKAIIINX OPTaHUIECKHUX BEIIECTB 1
74 Pacuétel o ypaBHEHUSAM XUMUYECKUX PEAKIUN 1
75 CucremaTu3aius 1 0000IIeHNEe 3HAHUI TI0 TEME 1
76 OO6m1ast XxapakTeprCTHKa YTJIEBOJIOB U KiIacCU(DHUKAIUS YTIIeBOIOB (MOHO-, M- U TOIHCAXapHUIbI) 1
77 MoHocaxapuabl: pU3MUECKUE CBOMCTBA M HAX0XKIEHHE B IPUPO/IE 1
78 [TpumMeHeHne TIIOKO3bI, €€ 3HAYCHNE B )KU3HECSITETPHOCTH OpTaHu3Ma 1




Jucaxapuabl: caxapo3a, MaabT0o3a U J1akTo3a. HaxoxaeHue B Ipupoie U IpUMEHEHHE

79
JcaxapuioB

80 [Tonmucaxapuapl: CTpOEHUE MAaKPOMOJIEKYJ, (PU3HUECKUE U XUMUYECKHE CBOWCTBA, TPUMEHEHHE

81 [TonsiTHe 006 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacueTHbIX 3a7a4 Ha OIIPE/IETICHUE JOJIU BbIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUUECKU
BO3MOYHOTO

83 CucremaTu3aius 1 0000IIeHHE 3HAHUIN TI0 pa3eny

84 KontponbHas padota mo teme "Kuciaopoacoaepskaiye opraHndeckue coeuHeHus"

85 AMUHBL: KITacCU(pUKAIHSL, CTPOCHUE MOJIEKYII, 001ast popmyIia, H30MepHs, HOMEHKIATypa U
(busnueckue cBocTBa

86 XUMHUYECKUE CBOICTBA an()aTHIECKUX aMUHOB

87 AHWINH: CTPOCHUE aHUIIMHA, 0OCOOEHHOCTH XUMHUYECKUX CBOMCTB aHUIIMHA

88 CriocoObI mosrydeHus 1 IpUMEHEHNE amupaTHIeCKIX aMHHOB

89 AMWHOKHCIIOTHI: HOMEHKIJIATypa U U30MepHsl, puzndeckue cBoricTBa. OTAeNbHBIC PEACTABUTEIN
0-aMUHOKHUCJIOT

90 XUMHUYECKUE CBOIICTBa aMHUHOKHUCIIOT, UX OMOJIOTHYECKOe 3HaUeHHEe aMUHOKUCIOT. CHHTE3 U
TUIPOJIN3 NIENTHI0B

91 benku kak NpupoHbIe NOIMMEPBI; CTPYKTYPbI OEJIKOB

92 XuMHYecKue cBOHCTBa OEIKOB

03 A3zoTconeprKaliie reTepoLuKInIecKue coeuHeHus. HykienHoBbIe KUCIOTBL: COCTaB, CTPOEHUE
1 OuosoruuecKas poib

04 ITpakTuyeckas padora Ne 4. Pemienue skcriepruMeHTaIbHBIX 33/1a4 0 TeMe "A30Tcoaepikaline
OpPraHUYECKUE COCTUHEHMS"

95 [IpakTuueckas padora Ne 5. Pemienue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe "Pacrno3naBanue
OpraHN4YeCKUX COCTUHECHHUI"

96 KonrtponbHast pabora o Teme "A30Tcoaeprkalire OpraHn4eckue CoeAMHeHus "




97 OCHOBHBIC IOHATHS XUMUH BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ 1 METOABI UX CHHTC3a —
ImoJIMMEpur3anuAa U INOJIUKOHACHCAL U

98 [TnacTmacchl. Y Tunu3amnus 1 nepepadoTKa MIacTUKa

99 DnacToMepbl: HATYpalibHbIM CUHTETHYECKHE Kayuyku. Pe3nna

100 Boisiokna: HarypanbHbIE, HCKYCCTBEHHBIE, CHHTETUYECKUE. [loMMMephl CieMaIbHOTO Ha3HAYEHHUS

101 [TpakTuyeckas pabora Ne 6. Pemenue sxcriepruMeHTaIbHBIX 3a7a4 1o TeMme "Pacno3naBanue
IUIACTMACC ¥ BOJIOKOH"

102 O606H.[€HI/IG " cUCTeMaTu3alus U3YyUYCHHOTIO MaTepualia 1o TeMe "BbICOKOMOJ'ICKy.]'IHpHBIe

coenuaeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

11 KIIACC

Ne n/m Tema ypoka

KoaunuecTBO 4acoB

Bcero

ATtom. CocTaB aTOMHBIX AACP. XHUMUYECKUM 3aeMeHT. M30Tombl

CrpoeHne 3JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UHCIIA

Kraccudukaius XUMUYECKUX 3JIEMEHTOB (S-, pP-, d-, f-anemeHThI)

PacnpeﬂeneHHe 9JICKTPOHOB 110 ATOMHBIM Op6I/ITaJ'I$[M

DNeKTpOHHBIE KOHPUTYpAIIMX aTOMOB 3JIEMEHTOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUM

OO | B W|IN|F

9J'IeKTpOHHBIe KOH(I)I/IpraI_II/II/I HOHOB. QHCKTpOOTpI/II_[aTeJIBHOCTL

RlRr R R R|R

[Tepuonnueckuii 3akoH u [leprnonnueckas cucreMa xumudeckux aaeMeHToB 1. M. Menaeneesa,
CBA3b C COBPEMEHHOU TEOPUEHN CTPOEHUS aTOMOB

3aKOHOMepHOCTI/I H3MEHEHMS CBOMCTB XUMHUUYECKUX DJIEMEHTOB U O6pa3yeMI)IX HMHU IIPOCTBIX U
CJIOKHBIX BCUICCTB 110 I'pyIiraM U nepuojam

9 CucreMmaruzanys 1 0000IIeHE 3HAHUI 10 TEME




Bunber xumudeckoii cBsi3u. MexaHnu3mbl 00pa3oBaHus KOBAJIGHTHOU CBS3U. BomopoaHas CBS3b.

10 MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS

1 BaneHTHOCTP U BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPbI MOJIEKYJI C UX
Ire€OMETPUUYECKUM CTPOECHUEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX COEMHEHUAX: COCTaB M1 HOMEHKJIaTypa

13 BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS. THIIBI KPUCTAIUTMUECKUX PEUIETOK U
CBOICTBa BEIIECTB

14 [TonsTue o nucniepcHbIx cuctemax. IlpeacraBnennue o KOJUIOMIHBIX pacTBOpax

15 VcTuHHbIE pacTBOPHI: HACHIIIICHHBIE M HEHACKIIIIEHHBIE, PACTBOPUMOCTH. KpucTamioruaparsl

16 CriocoObI BEIpOKECHHS KOHIIEHTPAIIUU PacTBOPOB

17 Pemrenue 3amau ¢ ucnosib30BaHMEM MOHATUHN ""MaccoBasi 107151 paCTBOPEHHOTO BellecTna",
"MoJIsIpHast KOHIIEHTparus'"

18 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB

19 CucreMmaruzanys 1 0000ILIEHYE 3HAHUI 10 TEME
KonTponbnas padota no temam "Crtpoenue atoma. [lepuonnueckuit 3akon u [lepuonnyeckas

20 cucteMa xumudeckux anmeMenToB J1. V1. Menneneesa", "Ctpoenue BemectBa. MHOrooOpasue
BemiecTs"
Krnaccudukanys XuMHUECKUX peakliiii B HEOPraHMYECKOM U OpraHN4ecKol XUMUHU. 3aKOH

21 COXPAaHEHHUS MacChl BEUIECTB; 3aKOH COXPAaHEHUS U MPEBpAILlEHUs] SHEPTHH [TPH XUMUYECKUX
peaxkuusax

22 TemnnoBbie 3¢ dexTh XMMUYECKUX peakiuid. TepMoxuMudyeckue ypaBHeHUs

23 Bbruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKLIUN U TEPMOXUMUYECKUM YPaBHEHUAM

24 CKopocTh XMMHUYECKOH peaklii, €€ 3aBUCUMOCTh OT pa3inuHbIX (akTopoB. Karanus u
KaTaJn3aTopsl

25 I'oMoOreHHbIE U reTepOreHHbIE PEAKIIUN

26 [IpakTuueckas padora Ne 1 o teme "BnusiHue pa3iandHbIX (JaKTOPOB HA CKOPOCTh XUMHUYECKON

peakuun"




27 OOpartuMbie U HEOOpaTUMBIEC PeaKIUU. XUMUYECKOE PABHOBECHE 1
28 [IpakTuyeckas padora Ne 2 o teme "BnusHue pa3anuHbiX (pakTOpOB HA MOJIOKESHUE 1
XMMHUYECKOTo paBHOBecus"
29 DnexTponauTuyeckas aucconuaius. CuibHble U ciaaldble 371eKTpoiauThl. CTeneHb IUCCOLHAlUN 1
30 HNonnoe npousseaenue Boasl. Cpena BoAHBIX pacTBOpoB. Bogopoausiit mokasareins (pH) 1
pacTtBopa
31 I'mpponus coseld. Peaknuu, npoTekaronye B pacTBOpax 3JIEKTPOIUTOB 1
32 [IpakTuueckas pabora Ne 3 o Teme "XuMHUECKHE PEAKIIUU B paCTBOPAX IEKTPOIUTOB" 1
33 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMY. BaskHel11Me OKUCIUTENN U BOCCTAHOBUTENH 1
34 MeTo/1 3JIeKTPOHHOTO (3JICKTOHHO-MOHHOTO0) OayiaHca 1
35 DIEeKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB 1
36 Pemrenue 3a1a4 pa3inyHbIX THIIOB 1
37 Pemenue 3amay pa3aMvHBIX THIIOB 1
38 Cucremaru3anus 1 0000IIeHUE 3HAHUH 110 TeMe " XUMUYECKUEe peakinu" 1
39 KonTponpHas padota mo Teme "XumMudeckue peakiuu' 1
40 [Tonoxenue HemetamuioB B Ilepuoauueckoit cucreMe xumudeckux 3semMeHToB 1. 1. Menneneesa 1
U 0COOEHHOCTH CTPOEHHUS MX aTOMOB. PU3NUECKUE CBOIICTBa HEMETAIJIOB
41 Annotponus HeMEeTauIoB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona) 1
42 Bognopona: nonmyuenue, pusndyeckue u xummueckue cBoicra. ['uapuabt 1
43 ["anmorensl: HaXOXKIEHKE B IPUPOJE, CIOCOOBI OTYUYeHHs, PU3NUECKIe U XMMHUECKHUE CBOMCTBA 1
44 l"anorenoBonopoabl. BaxkHelime KucaopoIcoaepKaie COeJMHEHNS TAJIOTEHOB 1
45 JIaGopaTopHble U MPOMBIIIJIEHHbIE CIIOCOOBI MOTYYeHHsI raoreHoB. [IpruMeHeHne rajJoreHoB U ux 1
COECIMHEHU I
46 [TpakTruyeckas padora Ne 4. Pemenue skcriepuMeHTaNbHbIX 3a1a4 1o teme "["anorensr” 1
47 Kucnopon: naboparopHble U MPOMBIIITIEHHBIE CIIOCOOBI MOTYYeHUs, PU3NUEeCKHe U XUMUYECKHE 1

cBoiicTBa. O30H. [IpuMeHenue Kkucnopoaa u 030Ha




48 OKCHUIBI ¥ IEPOKCHIBI 1

49 Pemrenne 3a1a4 pasinuyHbIX TUIIOB 1

50 Cepa: HaxOXXJICHHUE B MPUPOJIC, CIIOCOOBI MOTyYeHHUs, PU3NISCKHUE U XUMUYECKHE CBONCTBA 1

51 CepoBoaopo, CyabGuabl 1

52 Kucnopoaconepxamue coeaunenus cepbl. OCOOEHHOCTH CBOMCTB CEpHON KUCIIOTHI 1

53 [TpakTrueckas padota Ne 5. Pemenue sxkcnepuMeHTaNbHBIX 3371a4 1o TeMe "Cepa u e 1
coenuHeHus"

54 A30T: HaX0XJIEHHE B IPUPOJIE, CIIOCOOBI MOTy4eHUs, PU3HUECKIE U XUMUIECKHUE CBOMCTBA. 1
AMMUaK, HUTPUJbI

55 Kucnoponcoaepxkarue coenunenus a3ora. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI 1

56 [IpumeHeHMe a30Ta ¥ €ro CoeAMHEHU. A30THbIE y10OpeHus

57 ®docdop: HaxoXKAEHUE B TPUPOIE, CIIOCOOBI MOTYIECHHUs, PU3NIECKUE U XUMUIECKHE CBOWCTBA. 1
®ocdunst u pochun

58 Oxcunbl pocdopa, pochopconepxkamue kucnorel. Conu GpochopHON KUCIOTHI

59 ITpumenenue pochopa u ero coenunennit. PochopHsie ya1oopeHUs 1

60 [IpakTuueckas padbora Ne 6. Pemienne skcnepuMeHTaNbHBIX 3a1a4 1o TeMe "A30T u pocop 1 ux 1
cOoeTMHEHUS "

61 VYrinepos: Hax0XJIeHUE B IPUPOJE, AJUIOTPOIHbIE MO UKAIMK; (PU3NUYECKHE U XUMUYECKHE 1
CBOMCTBA, IPUMEHEHUE

62 Oxcun yrnepoaa(ll), okcua yrnepona(lV), yroasHas kuciaoTa U e€ coiiu 1

63 Pemrenue 3a1a4 pa3InyHbIX THIIOB 1

64 Kpemuuii: Haxox1eHue B IPUPOJIE, CIIOCOOBI MOTyYeHus!, PU3NYECKUE U XUMHUYECKHE CBONCTBA 1

65 Oxcun kpemuusi(1V), kpeMHUEBasE KUCIOTA, CHITUKATHI 1

66 [IpuMeHeHne KpeMHUS U ero coenHeHn. CTEKII0, €ro MoIy4eHue, BUAbl CTEKIIA 1

67 Pemenue 3anay pa3nu4HbIX TUIIOB 1

68 Cucrematuzanus 1 00001eHre 3Haauii o teme "Hemeramis" 1




69

KonTponbras pabora mo teme "Hemeramibr"

70 AHanu3 pe3yiabTaToB KOHTPOJIBHOU PabOThI, KOPPEKLIHS OIIHOOK 1

7 [Tonoxenue meramio B [lepuoanyeckoit cucreMe XMMUUYECKUX 3J1eMEHTOB. OCOOEHHOCTH 1
CTPOEHUS JIEKTPOHHBIX 000J0YEK aTOMOB METAJLJIOB

72 Oo6mme ¢usnyeckne cBoicTBAa METAIIOB. [[puMeHeHrne MeTaioB B OBITY M TEXHHUKE 1

73 CmuiaBsl MetasuioB. Kopposust metanion 1

74 Pemenue 3amay pa3aMvHBIX THIIOB 1

75 DNEeKTPOXUMHUYECKUH psiji HApsDKeHUH MeTaiuioB. O0me crnocoObl MOTyYeHHs METaJIOB 1
Oomas xapakrepucTtrka MetauioB |A-rpymniel [leproandeckoit cucTeMbl XUMHUUECKUX

76 aneMeHTOB. Hatpuii 1 kanuii: momydenue, Gu3nvecKue 1 XHMUYECKHE CBOWCTBA, TPUMEHEHHE 1
MIPOCTBIX BEIIECTB U UX COEAMHEHUN
O6mas xapakrepuctrka MetaiuioB ||A-rpynns [lepuoauueckoil cucTeMbl XUMUYECKUX

77 3JIEMEHTOB. Maruuii ¥ Kajubpluii: nogy4yeHue, GU3nuecKkue 1 XMMUYeCKre CBOMCTBA, IPUMEHEHHE 1
MIPOCTHIX BEIIECTB U UX COEAMHEHUN

78 XKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHHUs

79 AnroMuHU: oiay4yeHue, Gu3nueckue 1 XMMUYECKUe CBOMCTBA, IPUMEHEHUE 1

80 AmdorepHbIe CBOMCTBA OKCHIA U THUPOKCHIA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aIFOMUHUS, UX 1
MIpUMEHEHNE

81 Pemrenue 3aiay pa3nuyHbIX TUIIOB 1

82 [IpakTuueckas padora Ne 7. Pemienne skciepuMeHTaNbHBIX 3a7a4 10 TeMe "MeTabl IN1aBHbIX 1
noarpynmn”

83 O61as xapakTeprcTUKa MeTamioB No6ouHbix noarpyni (b-rpynm) [leproaudeckoii cuctemsl 1
XUMHUYECKHUX 3JIEMEHTOB

84 Du3nyecKnue U XMMUYECKHE CBOMCTBA XpPOMa U €r0 COEANHEHN, X TPUMEHEHNE 1

85 Baxwuerimme coennHenusa Maprasia. [lepmanranar kanus, €ro OKACIUTEIIbHbIE CBOMCTBA

86 dusnyeckue 1 XMMUYECKHE CBOICTBA JKeJle3a U ero coenHeHuil. [lonydenue u npuMeHeHne




CILJIAaBOB JKele3a

87 @u3nyecKue U XUMHYECKUE CBOMCTBA MEU U €€ COCIUHEHUN, UX IPUMEHEHHE 1

88 Ouznyeckue U XMMUYECKHE CBOMCTBA IIMHKA U €0 COCTUHEHUH, UX TPUMEHEHHE. 1
' 1pOKCOKOMITIEKCHI TUHKA

89 [TpakTuyeckas padora Ne 8. Pemenue skcriepuMeHTaIbHBIX 3a7a4 o TeMe "MeTasuibl moO0YHBIX 1
noarpymmn"

90 Pemienue 3a1a4 pa3inyHbIX THIIOB 1

91 O0600611eHre U cucTeMaTU3alus U3Y4eHHOT0 MaTepuaina o teme "Metamibr" 1

92 KonTponpHas padora o Teme "Metamibt" 1

93 AmHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, KOPPEKIUS OIIHOOK 1

94 Ponb xumun B o0ecrieueHuN YCTOWYMBOTO pa3BUTUA YelloBeuecTBa. [loHsTHE 0 HAyYHBIX METOIaX 1
UCCIIETOBAHMS BEILIECTB

95 Hay4nple pUHIXIIBI OpraHU3aIH XUMUYECKOTO TIPOU3BOACTBA. [ [pOMBIIIIIEHHBIE CTIOCOOBI 1
MOJIyYeHUs] BaXKHEHUIIINX BEILIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOMIEH Cpebl U €T0 IMOCIICICTBUS 1

97 XuMHs U 37J0pOBbe uenoBeKa. JlekapcTBEHHbIE CpesICTBa 1

98 Xumus numy. Posb xumMun B obecriedeHny MuIieBo 6€30macHOCTH 1

99 Kocmernueckue u mapdromepHsie cpecTBa. beiToBas xumus 1

100 XuMHs B CTpOUTENbCTBE. BaskHeilue cTpouTenbHble M KOHCTPYKIIMOHHbBIE MaTepHalIb 1

101 XuMus B CeIbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpallbHbIE y100peHus 1

102 CucremaTu3aius 1 0000IIeHNE 3HAHUHN TI0 TEME 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O61iecTBoO ¢ orpaHMueHHOM
OTBETCTBEHHOCTBIO «/JIPODA»; AkmonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

* Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., [lpo3nos A.A., Jlynun B.B.;
nox peaakuueit Jlynuna B.B., O01iecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»






