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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpEHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarenpHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHbBIE MPOrPaMMBbI, H
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsokenue I[lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX U GEpPEHITMPOBAHHOIO,
npoduibHOrO O00y4YeHHs, MpU3BaHO oOecmeunuTh o00Ie00pa3oBaTeNbHYI0 |
OOIIIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaliyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TAKXKeE IS
MPOJIOJDKEHUS OOY4YeHUsI B OpraHu3alusax MpodecCHOHANbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme o XWMHM Ha3HAY€HUE MpeaMeTa «XHUMHUS» MOJTydaeT
NOApOOHYI0O  HWHTEpIpPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBICHHOCTH IIeJieH, COJIepKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHM BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIMH:

e uHGOPMAIIMOHHO-METOIMYECKAsl, pealnu3alus KOTOpol obecrneunBaeT
MOJIyYeHHUE TPEACTaBICHUS O IEJAX, COJEpKaHUHU, OOIIEH cTpareruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHS 00YJarONTUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KOTopas npeaycMaTpuBaeT
OTpeNieJICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS UM TOCJIEAOBATEIHLHOCTH
U3y4YeHHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €TO
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHA OOYydYaroOImMUXCsS B
paMKax HTOrOBOM arrectaliud B (OpME €IMHOrO0 TOCYJIapCTBEHHOIO
DK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJIEHHOTO U3YUCHUS XUMUH:



e YCTaHABIMBAaE€T MHBAPUAHTHOE MPEIAMETHOE COAEpP)KaHHE, 00s3aTEIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaet
pacnpesnesNeHue W CTPYKTYPHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHUSIM/paz/iesaM Kypca;

e JaET IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO IOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYI0 MHTEPIPETALMIO LIEJEH U 3a]1a4 U3y4EHHUs NIpeameTa
Ha yriayOJ€HHOM ypOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MPOTrpaMMBbl CpeIHEro o01ero 00pa3oBaHMs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUNA  0O0ydYarolmerocss IO OCBOCHHIO
CoJIep KaHus IIPeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TipefeiaMyd YCTAaHOBJICHHOW MPOrpaMMoOll MO XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEpKaHMs y4EeOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA ONPENEHAThCS B COOTBETCTBUU C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIpoBaHHOTO OOyYEHHMsI Ha ypPOBHE CPEIHET0 OO0IIero oOpa3oBaHUs
XUMHSL Ha YPOBHE YIUIYOJEHHOTO W3YYEHMsI HANpaBlIEH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBsA3M wH3ydeHHE TMpeaMeTa «XUMHS» OPUCHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN MPoduib
oOy4eHHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIET0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonaabHoro oopasopanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpyeMbIM pe3yibTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENBPHON MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue rmnpeamera «XUMHUS» OPHEHTHPOBAHO TaKKe Ha pElIeHHe 3ajad



BOCIHUTAHUS U COLMAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (GOpPMHUPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  MEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBngomyMu mpeaMera «XUMUs» Ha YPOBHE YIIyOIEHHOTO M3y4Y€HUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaxXo010B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznuuusax 0a30BOro M yriayoJEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy copaepxkaHusd KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHUCTeMa
3HAHMM MOJy4YaeT ONpEeNeiIEHHOE TEOPETHYECKOE OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTh CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3yYEHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIWYEHUS OOBEMAa 3HAHMUA O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHHUN Ha OCHOBE PACIIMPEHUS U YIIyOieHHs
IIPENCTABICHU O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuku. WM3ydenue mnepuoamyeckoro 3akoHa u Ilepmogmueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOUKH 3PEHHS] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCaxX U IEKTPOJIU3E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrcs oco0oe BHUMaHUE BOMPocaM 00 3JIEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB OMpPEaeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYypy M XapakTep [IOMOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMEeThl. Tak, Hanpumep,
B COJEpPKAaHUM IpeIMeTa JUIsl KJIaCCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JIEMEHTHl yueOHOro Marepuaina mo obmei xumuu. [Ipu
U3y4YeHUU TMpeIMeTa B JAaHHOM CIllyyae 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 DHEPIHUM, 3aKOHBI TEPMOJMHAMUKH, JJIEKTPOJIM3A, NPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ouonornueckoro npoduist OOJNBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumus. B 3TOM cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTh Il Oosiee
OOCTOATENTFHOTO  PACCMOTPEHHUS XHUMHUYECKOHW OpraHu3alud  KJIeTKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHE
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHI U apyrue. Ilpy 5ToM 3HaHUA O COCTaBe M CBOMCTBAX INPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIIY)KAaT OCHOBOM I W3y4ECHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3ydeHHEe MpenMera «XUMHsS» Ha YriayOJIE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayudHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero odpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHl. Pemenne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4deHHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e (opmMupoBaHME TpPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUU IPUPOJBI, O MECTE XUMHUH B
CIUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiim B OOECIeueHUu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, IHEPreTUYECKON M MUILEeBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCleyeHnn PalUOHAIBHOTO MPUPOJIONOIb30BaHMS, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl YEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUUX B OCHOBE XUMMUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUs XMUMHUYECKUX PEaKLHH, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CHCTEMaX, 00 00X
HAyYHBIX MPUHIIATIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

e (dopmupoBaHHe y 00y4aroIuXCs OCO3HAaHHOTO MOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHUS
KIIFOUEBBIX MW U TPOOJIEeM COBPEMEHHOW XUMHUH, JJii OOBIACHEHUS U
IPOTHO3UPOBAHMSI SIBIICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
TPaMOTHOTO pelIeHUs MPoOIeM, CBA3aHHBIX C XUMHUEH, TIPOTHO3UPOBAHMUS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIEICTBUN
OBITOBOM M MPOU3BOACTBEHHON JIE€ATEILHOCTH YEJIOBEKa, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEepepadOTKOM
BEIIIECTB;

e yriyOlleHWE TPEACTaBICHWH O  HAYYHBIX  METOAAX  IO3HAHUA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHUX SIBICHHUM, HMEIOIIUX MECTO B
IpUpOJIe, B MPAKTUYECKOM IEATEITHPHOCTH U MMOBCEAHEBHON YKU3HHU.

B mnnane peamuzanuu mepBOOYEPEIHBIX BOCIHUTATEIBHBIX M PAa3BUBAIOIINX
(GyHKIIUN 1IEIOCTHOM CHUCTEMBI CpeAHEro oOIIero oOpa3oBaHUs MPU U3YUYCHUH
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCHHUTaHME YOEXKAEHHOCTH B TO3HABAEMOCTH SIBICHUW TPUPOIBI,
YBOXEHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKIAAHBIX HCCIIEIOBAHUNM B XWUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOILLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTUE MOTHBALIMM K OOYYEHHIO M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO HAa  OCHOBE  YCBOGHUS
OO0IIIeYeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKUX
criocoOHOCTe oOydaronuxcsi, (GOpPMHPOBAHUE Yy HHUX CO3HATEIHLHOTO
OTHOIIIGHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHIENTHOM MPpo(dheCCHOHANTBHON 1 OOIIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMEe yMEHHI W HABBIKOB Pa3yMHOTO MPUPOOIOJIb30BAHUS,
pa3BHUTHE YKOJIOTHUYECKOMN KyJIbTYphI, MPUOOPETEHNE OTBITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKON JESATETHHOCTH.

OO1ee 4yncao0 4acoB, MPEAYCMOTPEHHBIX [Tl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpeaHero obmiero odpasoBaHusi, cocrabiser 204 gacoB: B 10 kimacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEeNIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OPraHMYEeCKUX COCINMHEHMSIX. THUIbl THOpUIM3AIMM AaTOMHBIX opOuTanei
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOJHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUHU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMybl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl H30MeEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenrie o kiaccupuUKalMud OpraHUYecKUx BemiecTB. [loHsiTHe O
dbynkunonansHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPallCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME W TOPEHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuii ps ankaHoB, 001mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XYWMHUYECKHE CBOMCTBA QJIKaHOB: PEAKUUU 3aMEIICHUs, H30MEpHU3alui,
JNErUIpUPOBaHMs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. IIpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYEHUS U IPUMEHEHUE aIKAaHOB.

[uknoankauel. O0mias ¢popmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoaTKaHOB. CIOCOObI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiorudeckuil psii aakeHoB, obmias (Gopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKEHOB, Sp*-
rudpuau3anysl aTOMHBIX OpOHWTaleld yriepoaa, G- U m-CBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHEe CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMH NPUCOCAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuino MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaneHoB (CONpsHKEHHBIE, U30JMPOBaHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CriocoObI MOMyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psijy aikuHOB, oO1as popMyia, HOMEHKIaTypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThyecKue YrieBoJIopolibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popmyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JECUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUJIBHBIX pPaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl TOTyYEHUS U
IPUMEHEHUE APOMATUYECKUX YTIEBOJAOPOJIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsHbIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI# yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepadboTku HedTH:



NEPETOHKA, KPEKUHT (TEPMHUECKHUM, KAaTaJTUTHUYECKHil), pU(POPMHUHT, TUPOIH3.
[TpoxykTel nepepaboTKH HEPTH, UX MPUMEHEHUE B MPOMBIIIUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIlY, HHUTPOrPYIIY, LHAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HNPOU3BOJIHBIE BOJHOTO U CIHPTOBOIrO
pactBopa wWIENOYHA. B3auMoaencTBUE IUTAIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsarue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIICHUIL:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON WU
MOAHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKomieHue ¢ KosuiekuusmMu «Hedtb» n «Yromey», c
oOpa3amMu IlacTMacc, KaydyyKOB M pE3HMHbI, MOJEJIMPOBAHUE MOJEKYJ
YTJIEBOAOPOI0OB U raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHue MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psan, obmas ¢opMyna, U30MepHs,
HOMEHKJIaTypa u kiaccuukamus. Dusmyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XYWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JEruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIIUPTHI. J[eMCTBUE 3TaHONIa U METaHOJIA
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMU 3aMELICHHS, B3AMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKHMMH KHUCIOTaMH, KayeCTBEHHAs peaKklusi Ha MHOTO0aTOMHBIE
cnupthl. [IpencraBieHue o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl MOMy4YeHUS] U NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
O0enzonbHOTO sipa. Pusndeckue cBoiicTBa ¢eHona. OCOOCHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcuuHOCTH (¢eHona.
Crnioco06s!I osryueHust U npuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHubHbIE COEIMHEHUS — JIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, 0O0IIas
dbopmyrna, muzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XMMHMYECKME CBOMCTBAa  aJbJETHJIOB W  KETOHOB:  PEaKUuU
npucoeguHeHusl. OKUCIEHUE albJeTU0B, KAYECTBEHHBIC PEAKIIUU Ha albICTHU/IbI.
CriocoObl OJTy4YeHHs ¥ IPUMEHEHHE allbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENEIbHBIX KAapOOHOBBIX KHUCIOT. BoAoOpoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuPUKAINNKA, PEAKIUU C YYaCTHUEM YIIJIEBOJOPOIHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MypaBbHUHOM KHUCIOTHL. [loHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTtaBuTenu BBICHIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJIEBAS,
JUHONIeH08as KUCH0Thl. CIIOCOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonoruueckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKUE U XWMHUYECKUE CBOMCTBA: THAPOIW3 B KHUCJIOU H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIH3 B
KHUCIION U 1ieioyHoi cpene. OCOOCHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HeMpeIeTbHbBIX JKUPHBIX KUCIIOT. XKUphI B IpUpo/IC.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOFOIIIEE ICHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBONCTBAa UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3ZHEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MaibTo3a U
nakTo3a. BoccTaHaBnuBaroe 1 HEBOCCTAaHABIMUBAIOIINUE qucaxapuasl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenue. [lonrcaxapuapl: kpaxmann,
INIMKOTEH W Hewnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMala W LEIUIIOJIO03bl. XHUMHUYECKHE
CBOMCTBA KpaxMasia: THUAPOJIN3, KAYECTBEHHAS PEAKUUsI C MOAOM. XHUMHUUYECKHE
CBOMCTBA IEJUTIOJIO3BI: TUAPOIU3, MOdydeHne 3(pupoB 1emutrono3sl. [loHarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHbIE METOJIbl M3YyYE€HHUsI BEHIECTB M WX IMPEBpAICHUI:
PacTBOPUMOCTbh PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETHU]I HA PACKAUIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmenu(Il)), peakmus raunepuHa  C
ruapokcusiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzanmonaeicTeue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1o temMaM «ChupTel U
dbenomnsly, «KapOoHoBbIe KHCIOTHI. CII0KHBIE YPUPHI.

A3oTcoaep:xaliue OpraHndecKue coeJuHeHH .

AMWHBI — OpraHuYecKue MpPOou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crtpoenue MoJiekyl, oOmmas ¢Gopmysa, U30MEpHUs, HOMEHKIATypa U (PU3HYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTrudyeckoro psnga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIEKyJe aHmiInHA. OCcOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJy4yeHUs] U TpuMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH307a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTABUTENH O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3nYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAuN, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHre aMMHOKHUCIOT. CUHTE3 U TUAPOJIU3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsT M TpETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

DKCIEPUMEHTAJIbHBIE METO/Ibl W3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JCHATypalusi OCJIKOB MPU HArpeBaHUM, IIBETHBIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«AzoTcoaepxkanue OpTraHUYECKue COCIMHCHHUS u «Pacmo3naBanme
OPraHUYECKUX COCTUHEHUI.

BoicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE MOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEJUHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNAU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOABbl CHUHTE€3a BBICOKOMOJICKYJSAPHBIX COCAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIICH,
MOJMBUHWIXJIOPU, TOJUCTUPOJ, IMOJIUMETUIIMETaKpuiIaT, MOJUKapOOHATHI,
noJIdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

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

[Tonumepsl CIEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MTOJUMEPHI, OMOpa3iaraéMbie MOJUMEPHI).

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00pa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, PEIIEHUE JSKCIEpUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIAMHEHUS IO
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIPHON  (pOpMYJIBI OPTaHUYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUSI, ONpPENEICHUE AO0JU BBIXOJA MPOAYKTA PEAKIHH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSTUW, TaK W TMOHSITUH, MPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTEeCTBEHHO-HAYyYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, €IUHHUIIBI HU3MEPEHHS, CKOPOCTh, SHEPrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, meTabomm3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEpOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,



dorocuHTE3, IbIXaHUE, OENKH, YIJIEBOABI, XHUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUS: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

Atom. CocTaB aTtOMHBIX saep. XUMHUECKHN anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMHU4ecKix 3JI€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpPOUTAIISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

Ilepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
J.UN. Menneneera. CBa3b NEpUOIAUECKOrO 3aKOHA U [lepromnueckor CHUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuojaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.M. Meunneneesa.

XuMHUY€eCKass CBsI3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOM CBsi3u. KparHbie CBs3u. BomgopoaHas CBs3b.
MexmoneKyasapHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILIEKCHOTO HMOHA:
KOMIUIEKCOOOpa3oBaTeab, JHUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIECTB.

[Tonstue o nucnepcHeix cucremax. VictuHHbie pacTBopsl. lIpeacraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPAaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIEe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
HAa3BaHU OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMU4eCKUX peakinii B HEOPraHMUECKONH W OpraHu4ecKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoxXuMUYECKre ypaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiiy, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakInu. XuMuieckoe paBHoBecue. KoHncranra
XUMUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIICHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  DJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHSI W BOCCTAaHOBJIEHUS.
BaxnHelmme OKUCIMTEIM W BOCCTAaHOBUTENIH. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HHUS BEIIECTB W WX NPEBPAIICHUN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUTMUECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C TMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMSHUS PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOMW pEaklMu | TMOJOKEHUE XHUMHYECKOTO
paBHOBECHSL.

Heopranuuyeckasi xumMusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mMapuiabl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MojdydeHus, (GU3NYecKue u
XAMHUYECKUE CBOMCTBA. | asloreHOoBOAOpOIbl. BaxHenmme Kucaopoacoaepxaime
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W TMPOMBINIICHHBIE CITOCOOBI TMOTyYCHHUS
Kkuciopoaa. OuU3NUecKue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbdpuasl. Oxcua cepwi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[prMeHeHne ceprl U €€ COCTMHEHUI.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3HMYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHocoObl MONy4YeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocpopa n ero coenuHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHHE B IpuUpojae. AJUIOTPONHBIE  MOJIU(PUKAIMY.
dusznyeckue M XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(IV), yromnbnas kucimora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre NPOCTHIX BELIECTB, 0OPA30BAHHBIX YTJIEPOJOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeauHeHnil. CTeKs0, ero nojy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0OYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METANIOB.

DJIEKTPOXUMHUYECKUM  PsANl  HaMpspKeHW  metawioB.  OOmuMe  CcrocoOsl
MOJTyYeHUS METaJJIOB: TUAPOMETAILTYpPT s, MUPOMETAILTYPIus,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUMTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuomnueckoit cCUCTEMBI
XUMHUUYECKUX DJJieMeHTOB. Harpuiti u kanuii: mnonydeHue, Qusznueckue u
XUMHYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHHU.

OOmas xapakrepuctuka MetauioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHiA: TOJy4eHHE, (U3NYECKUE U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HX COEAUHEHHUI.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoOTepHBIE CBOICTBa OKCcHIAa U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB To00o4HbIX moarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAnHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEHHE Xpoma.

du3nueckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kanus, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWCTBA JK€Jle3a M ero coequHeHuii. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xeme3a
Y €r0 CIUIaBOB.

Ou3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEU U €€ COSUHEHNM.

[Muuk: momydyeHue, (U3MUYECKUE W XHUMUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa U TMIPOKCUA MHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMenenue
IIUHKA U €r0 COeIUHCHUH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOAE, H3yYECHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCICTBUE LIMHKA M JKEJIe3a C PacTBOPAMM KHCIIOT H
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAJVIOB, B3aUMOJECUCTBUE THIIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeguHeHus», «A30T U (pochop U UX COCTUHEHHSD,
«Mertaibl MIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIID.

XUMHUA U KU3Hb.

Ponb xumMun B o0ecriedeHuu yCTOMYMBOTO pa3BuTHUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIKITBI OpraHu3alii XUMHYECKOTO IPON3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEHM CPENbl U €r0 IOCIEICTBUS.
Pounb xumun B 0O6ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ©W 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKN B pa3BUTUN MEIULIMHBI.



XUMUsl THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIC 100aBKU. Ponb xumun B
o0ecrneueHnH HUIEeBOM 0e30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuMHS B CEIbCKOM X03stiicTBe. OpraHndeckrie U MUHEpaJIbHbIC yI00pEHHUS.

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

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WIM O0OBEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKLUHU, €CIU OJHO U3
BEILIECTB HMMEET NpUMeECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOIYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pPacTBOpa C OIPEIEIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MPOAYKTA PEAKLUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOPraHW4YeCcKON XUMHUH B 11 Kiacce oCylIECTBISETCS Yepe3 UCIIOJIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK M MOHATHH, IPUHATHIX B OTIACIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHoTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KIACCHU(PUKALMS, MEPUOAUYHOCTh, HAOIIOICHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHUE.

®dusrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHD,
BEILECTBO, TeJNO, OOBEM, arperarHoe COCTOSIHME BEUIECTBA, WACAIbHBIA a3,
(bu3nYecKue BEIMYUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHUHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, MOJIE3HBIE UCKOMAaeMbI€, TOILJIMBO,
peCypChl.

TexHONOorus: XMMHUYECKAs] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



nperuaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OEPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKON T'PaXTAaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHHUIO; HATMYNE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1M U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOEHUA TMpeaAMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
OoOy4JaronIuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JEATEIHLHOCTH.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD» OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaromnmxcs B MPOLECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBXKEHUS K 3aKOHY U IPABOIOPAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATENIbHBIX 3aJ1ay, BHITIOJIHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YYEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOIICHWSI K HMCTOPUYECKOMY M HAYYHOMY HACIJIEAUIO
OTE€UYECCTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJIbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY1A YYEHBIX U MPAKTUKOB;



UHTEpECa M [03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUH M MOCIEAYIOLIEM
aHair3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYaIluH, CBA3AHHBIC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (hHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJtoicHUsT TpaBwi 0e30MacHOTO OOpallleHUs C BElIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HHU JIFOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUSITHS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3adad
COI[MAJIbHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCH pa3IuyHOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TPyAa U Pe3yJibTaTaM TPYAOBON JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun u peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEM 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEJI€CO00PA3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIbHON CPEbI;



OCO3HAHUS HEOOXOJUMOCTH WCIIOJIb30BAaHUS JOCTIDKCHHN XUMHUH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa JEATeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOW
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJIOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOW 0a3bl MaTepUaNbHON KyJbTYpbl, B PEIIEHUH TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUSA CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOIIUXCA JaHHBIX C IEJIbI0 TOJYyUYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKOU EeATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTHM K  HEMNPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3IMUHbIX cdepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOydYaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPAXKAOLIUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeuu(uKy METONOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEUCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecreynBaoIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiicTBHS

1) 6a30Bble JJOruvYecKune aeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUH M YCTAHABJIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHUH;

BBEIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KJIAacCH(HUKAIMKA BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKkiuyu — MpU PEIICHUU YYEOHBIX IM03HABATENIbHBIX M MPAKTUYECKUX 3a/ad,
MPUMEHSITh Ha3BaHHbBIC MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB U XHMMHUYECKHX
pEeaKUnii;

dbopMynTupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CY>KJICHUN;

BJIAJICTh HABBIKAMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS W  IPOBEJCHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBIISITE CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pPa3IN4HbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX UWHOOpManuu (HAy4dHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OopM
MPEICTaBIICHNUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MIPU TMOUCKE U
orbope wuHPOpMaNKK, HEOOXOAUMOW [JI1 BBIIOJHEHHS yYeOHBIX 3amad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpelcTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcCTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€ Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, OMpenelisas e¢ Ieau W 3aJavyd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuT™M JACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX MW HCCIENOBATCIbCKUX 3ajay, BBIOMpaTh Hambolee
3¢ (deKTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHHS MMPOTPAMMBI 10 XUMHH Ha yriayOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa30BaHUS BKIIOYAIOT CHEIU(PUISCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUIN
10 OCBOCHMIO, MHTEPIPETAIMA U TIPEOoOPa30BaHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3JIMUYHBIX YUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYalMsAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEIMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroOJaM
W3YyUYECHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM DKOJIOTMYECKOM, SHEPTeTUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEAUIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuy, B obecrieueHUn pPalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XHMMHMYECKHMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIArafOIIMe MOHATUS — XUMHUYECKHUH JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alvs AaTOMHBIX oOpOuTajed, HOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNleT, GyHKIIMOHAIbHAS
rpyinmna, pajaudkail, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KUCJIOPOJI- M a30TCOJICPKAIIME OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuonuueckuii 3akon JI. M. MeHneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalIeHUs] DHEPrUM TPH XUMHUYECKHUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MMOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdextsl, opuentantsl 1 u Il pona);
(haKTOJIOTUYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYUYCHUU U 0€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHbIC MPU3HAKU TIOHSTHM,
YCTaHABJIMBATh MX B3aUMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIUE MOHITUA MPU
OIIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMECHHIA:

MCIOJIb30BaTh XUMUYECKYI0 CUMBOJMUKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUuYeCKUX
BEILIECTB;

COCTaBJISITb YPABHEHUSI XUMUYECKUX PEAKIMUA U PACKPBIBATH MX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMKA  TMOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrOo oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATH MOJICTU MOJIEKYJI OPraHUYECKUX BEIIECTB JIJIsl WILTFOCTPAllUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIeIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA II0 CHUCTEMATUYECKOMN
HomeHknartype (IUPAC) u npuBoauTh TPUBHAIbHBIC HAa3BAHUS MJI1 OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOb, (eHoN, (QopManbIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPENCTSATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1j1si 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKUE CBOWCTBA TUIMWYHBIX MPEICTABUTENICH pPa3THMUHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMECHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJEBOJOPOJOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- W TOJHCAXAPHUIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEaKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (O- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Coipbs (HedThb, TPHUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHUE TPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHHUSI TPUMEHSThH 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICJIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AIMIO, BBISIBICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3€M — I U3YyYECHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBS3h XUMHUCCKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMM C UCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUI0O XUMHYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IIPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS Ul IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CAaMOCTOSTEIBHO IJIAHUPOBAaTh U TIPOBOJIUTH
XUMHUUYECKUN DKCIEPUMEHT (MOJIy4YeHHEe W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PpAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOJCHUEM MPaBUII
6e3omacHoro oOpaleHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopmMynupoBaTh 1€Jb UCCIEAOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHUJIa IKOJIOTHYECKHU I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HAaBaTh OINACHOCTh TOKCHUYECKOTO JACHCTBUSA HA KHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEIIIECTB, MOHUMAasi cMbICH TTokazaresis [1/1K;

aHAJU3MPOBATh IIEJIECOO0PA3HOCTh NMPUMEHEHUSI OPTaHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JaUTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTEepHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIuIo, epepadareiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KJIIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUalbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECHEYEHHH PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHUPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YeJIOBEKa, a Takxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 370POBbIO M IPUPOIHOM

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, FJIEKTPOHHASI 000JI0YKaA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpHAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, METa/NIMYecKasi, BOJOPOIHA),
KpUCTAJUIMYECKAasl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJNIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUECKOE PABHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOU TUCCOIUAIIUU, TEPUOTUICCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KalMe B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHNN BAXKHEHUIIIMX HEOPTaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  4eJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUI;



c(OpPMUPOBAHHOCTh YMEHHUSI HCIIONb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

Cc(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOM  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 110 UX COCTABY, XUMUUYECKUE PEAKIIUH 110 PA3IUYHBIM MTPU3HAKAM (YHUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTropa u
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(pukauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

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

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomuueckonn  cucrembl .M.  MengeneeBa,  uCHONB3YsS  TOHATUSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX
coequHeHMM no mnepuojgaMm u rpynnam Ilepuonnueckon cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHHI: XapakTepU30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMHU BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh YMEHUS PACKphIBaTh CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajiaHca
THX pEeaKUWid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THAPOIW3a;  PEeaKkiui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);



chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHSI CKOPOCTH XHMMHYECKOW pEAaKIHUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOTO PABHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCThL yMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TMOJIYYEHUS CEPHOM KHCIOThI, aMMHAaka,
oOlue HayyHble TMPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€71eCO000pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUM O METOJax HAyYHOIO
MO3HAHUSL SBJICHUW MpUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
AKCHEPUMEHT (PEajbHbI U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U JIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Jsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAs KOHIICHTPAIUs»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3¢ dexTa
peaKIuu; 3HA4YECHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIU OJHO U3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA WUIM JAaHO B M30BITKE
(MMeeT TpWMECH); JOIM BBIXOJA MPOJIYKTa pEaKIMu; OOBEMHBIX OTHOIICHUI
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPAKACHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbIO HWHIUKATOPOB, HM3yYCHUE BIUSHUS
pa3IMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, peIICHHE
HKCIIEPUMEHTAJIbHBIX 3afad mno Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIupoOBaTh I11€Jb HWCCJICAOBAHMS, TPEICTABIATH B
pasnu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOJI0OIaTh TIPaBHJa MOJb30BAHMS XUMHUIECKOM
mocyJIol M j1abopaTopHBIM OO0OpyAOBaHMEM, OOpAIIeHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOIIEH MPUPOIHOU
cCpeabl U JOCTHUXEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci noka3arens [1JIK;

chOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISTH 1EJICHANPABICHHBIA TMOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIKIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON yueOHOM 3a1auei.
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bu6mmoreka [JOK
https://m.edsoo.ru/d69df650




KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

bu6mmoreka [IOK
3.2 keToHbl. KapOoHoBbie KUCTOThI. ClI0KHBIE 21 hitps://m.cdsoo.ru/d69di650
a¢upsl. XKupsr
bu6mmoreka [IOK
33 YracRoE! ? https://m.edsoo.ru/d69df650
Hroro no pazgeny 41
Pasnen 4. AzoTcoaepikaiye opranudeckue coelMHeHus
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COSTMHEHUS 6 bubmorexa [JOK
' P A https://m.edso0.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM muppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronnueckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57{24
bubnunoreka LIOK
1.3 X 19 1 3
HIMITHOCRHG pakitit https:/m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
eMeTalIE 3 3 https:/m.edsoo.ru/2dd57£24
bu6nunorexa LIOK
2.2 M 2 1 2
CTAJLIBL 3 https://m.edsoo.ru/2dd5724
Hroro no pazneny 54
Pa3znen 3. XuMus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
' )KU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102






IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabnbsie IlpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
[Ipenmer u 3HaYEHUE OPraHUYECKON
XUMHH, [IPEICTABIICHUE O
1 https://m.edsoo.ru/2368dbc3
MHOT000pa3uu OPraHuYEeCKUX
COETUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
nepoaa (OCHOBHOE U BO30YKIEHHOE
yrIep ( R 1 https://m.edsoo.ru/bd893ad5
cocrosiHus). BanenTtHsie
BO3MO’KHOCTH aToMa yriiepojaa
XuUMH4YecKasi CBA3b B OPraHUUECKHUX
COEAMHEHUSX. MexaHu3Mbl
5 1 https://m.edsoo.ru/b5b7988a
00pa3oBaHMs KOBAJECHTHOU CBSI3H,
croco0bl pa3peIBa CBsA3EH
Teopus cTpoeHUST OPraHUIECKUX
. 1 https://m.edsoo.ru/d7378a4c
coenquHeHunit A. M. Byrieposa
Buabl uzomepuu: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbIE
1 https://m.edsoo.ru/cae3f437
3¢ EeKTH B MOJIEKYyJIaX OPTaHUIECKUX
COEMHEHMI
[IpencraBienue o K1acCUPUKAIUN U
CHCTeMaTH4YeCKasl HOMEHKJIaTypa 1 https://m.edsoo.ru/8d4ad178

(IUPAC) oprann4eckux BELIECTB




Knaccudukanms peakiuii B
OPraHN4eCKOM XUMHH

CucreMmaruzanys 1 00001eHe
3HAHUH 110 TEME

https://m.edsoo.ru/ecddc12e

https://m.edsoo.ru/a5f718a6

AJIKaHbI: TOMOJIOTUUECKUH PsiJI,
obmrast popmysa, HOMEHKIATypa U
H30MEpHsi, SIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

https://m.edsoo.ru/e3a8faff

10

11

12

13

dusznueckue 1 XUMHUYECKHE CBOMCTBA
aJIKaHOB

HaxoxeHue ankaHOB B IPUPOJIE.
CriocoObl 1osTyuyeHus: ¥ IpUMEHEHUE
aJIKaHOB

[uknoankansl: odmas Gpopmyia,
HOMEHKJIaTypa 1 U30Mepus,
0COOEHHOCTH CTPOCHUS U
XUMHYECKHUX CBOHCTB, CIIOCOOBI
MOJTyYCHHUS ¥ IPUMECHEHHE

Pemenne pacuéTHbIX 3a7a4 Ha
oTpezeNieHue MOJIEKYIIPHOM
(hOpMyIIbI OPraHUYECKOTO BEIECTBA
110 MacCCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJIAIINX B €r0 COCTAB.
Cucremarusanusa 1 0000IIeHne
3HAHUH I10 TEME

https://m.edsoo.ru/4d74c161

https://m.edsoo.ru/a952cb7b

https://m.edsoo.ru/2a44t6d6

https://m.edsoo.ru/65d19a58

14

ATKEHBI: TOMOJIOTUYECKHH PsI,
obmas popmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE M MTPOCTPAHCTBEHHOE

https://m.edsoo.ru/f2cb3f4f




15

cTpoeHnue Mosekyi. CTpyKTypHas U
LUC-TPaHC-U30MEPHS AIIKEHOB
duszndyeckre ¥ XMMUUECKHE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBA

https://m.edsoo.ru/3344bc86

16

17

18

19

CriocoObl osTy4eHHs 1 IPUMEHEHNE
AJIKCHOB

[IpakTrueckas padorta Ne 1 mo reme
"[losnydyeHue aTUIIEHA U U3YyYEHHE €TI0
CBOMCTB"

Pemenue pacu€tHbix 3a/1a4 Ha
ONpeIeIIeHUE MOJIEKYIISIPHOM
(bOopMyIIbl OPraHuYecKOro BEIECTBA

AnKaHeHBl: CONPSKEHHBIE,
M30JIMPOBAaHHbIE, KyMYJIHPOBaHHbIC.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTPOEHUS

https://m.edsoo.ru/7fcf418c

https://m.edsoo.ru/579¢874d

https://m.edsoo.ru/61adef6e

https://m.edsoo.ru/98c2elcf

20

XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

https://m.edsoo.ru/ccd8de92

21

22

23

CrniocoObl osTyyeHHs 1 IpUMEHEHNE
aIIKaIneHOB

AJKMHBI: TOMOJIOTUYECKHH AL,
obrmrast popmysa, HOMEHKIATYpA,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYJI, (PU3UIECKHE
CBOMCTBA

XUMHNYECKHE CBOMCTBA aJJKUHOB

https://m.edsoo.ru/2fdaca94

https://m.edsoo.ru/b8a7aeb4

https://m.edsoo.ru/4d288c7f

24

KauecTBeHHBIE peakliK HA TPOMHYIO
CBSI3b

https://m.edsoo.ru/8c624d76




25

26

CriocoOsl MoTydeHus: ¥ IpUMEHEHUE
AIKWHOB

Pemenue 3anay: pacy€rsl mo
YpaBHEHHUIO XUMUYECKON peaKkIuu

https://m.edsoo.ru/d91efa6f

https://m.edsoo.ru/3311536¢

27

28

29

30

Cucremaruzanus u 00001IeHe
3HAHUH 10 TEME

ApeHBI: TOMOJIOTHYECKUI Psifl, 001Iast
dbopMyIia, HOMEHKJIATypa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYJI OeH307a 1
TOJIyOJIa, UX (PU3NYECKUE CBOWCTBA

XHUMHUYECKHE CBOMCTBA ApCHOB:
pCaKkuuu 3aMCIICHUA

XUMHUYECKHE CBOMCTBA apPEHOB:
peaKIMy MPUCOCTUHECHNUS, OKUCIICHUE
rOMOJIOroB OeH30I1a

https://m.edsoo.ru/caad3dc2

https://m.edsoo.ru/bd74874f

https://m.edsoo.ru/al481leeb

https://m.edsoo.ru/475ecb63

31

Oco00EHHOCTH XUMUYECKUX CBOWCTB
CTHpOJIa

https://m.edsoo.ru/3a398431

32

33

34

Pemenne pacu€THeIX 3a1a4 Ha
OIPEIEIICHUE MOJIEKYIIIPHOU
(hopMyIBI OPraHMYECKOTro BEIIECTBA
CriocoObl osTyyeHHs U IPUMEHEHUE
apeHOB

I'eneTnyeckas CBsI3b MCXKIY
pa3IMYHBIMU KJ1accaMu
YIII€BOJOPOIOB

https://m.edsoo.ru/ee25a78b

https://m.edsoo.ru/17b1c8d9

https://m.edsoo.ru/12a2861c

35

Pacuéthl Mo ypaBHEHUSAM XHMHUYECKUX
peaknuii. CucteMaTuzamus u

https://m.edsoo.ru/442986¢cc




36

000011IeHrE 3HAHUA I10 TEME

IIpuponnsii ras. [lomytHeie
He(TsIHBIC Ta3bI

https://m.edsoo.ru/e234f8be

37

38

39

KameHHbIi1 yroips 1 IpOLyKThl €ro
nepepadboTKu

Hedtp 1 ciocoOs €€ nepepaboTKy.
[IpumeHneHue MpoayKTOB MepepadoTKu
HepTH

I'enetnueckas CBS3b MEKAY
Pa3IUYHBIMH KJ1accaMu
yTIIEBOJIOPOIOB

https://m.edsoo.ru/2144ba22

https://m.edsoo.ru/e251538d

https://m.edsoo.ru/bf1e4b96

40

l"anorenonpousBoaHbIE
YTJIE€BOIOPOAOB: 3JIEKTPOHHOE
CTpOCHHE; peaKlUy 3aMeIICHUS
rajoreHa

https://m.edsoo.ru/c5f79¢25

41

JeiicTBue 1menouei Ha
FaJIOFeHHpOI/ISBOJIHBIG.
BzaumopeiicTBre quTaJoreHaIKaHoB C
MarHveM U [UHKOM

https://m.edsoo.ru/e554b8e6

42

43

44

Cucremaru3zanus u 00001ICHIE
3HaHUM Mo pazneny "YrieBoaopoas"

KonrtponsHas pabora o teme
"Yranesonopoast"

[IpenensHBIE OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH psif, oOrmast
¢bopmya, CTpOEHHE MOJIEKYII,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue

https://m.edsoo.ru/3b144da2

https://m.edsoo.ru/9¢237{51

https://m.edsoo.ru/bb16ae5d




CBOICTBa

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

45 https://m.edsoo.ru/6f18427a
OJIHOATOMHBIX CIIHUPTOB
CriocoObI MOJTy4eHUsl U IPUMEHEHUE

46 v P https://m.edsoo.ru/fe897d79
OJTHOATOMHBIX CITHPTOB
[IpocTeie 3¢upbl: HOMEHKIATYpa U

47 M30Mepusi, 0COOCHHOCTH (HPU3UIECKUX https://m.edsoo.ru/da3f9731
Y XMMHYECKHUX CBOWCTB
MHoOroaToMHbIE€ CIIUPTHI:

48 STUJICHTJIUKOJIb U TJIUIEPUH, UX https://m.edsoo.ru/76bb7ddd
¢bu3nyeckrue 1 XuMHUYEeCKHe CBOMNCTBA
CriocoOpl 1osTyueHus: ¥ IPUMEHEHUE

49 https://m.edsoo.ru/784b2d18
MHOTOQTOMHBIX CITUPTOB
@DeHOo: CTPOCHUE MOJIEKYIIBI,

50 ¢dbuznveckue cBoicTBa. TOKCUYHOCTh https://m.edsoo.ru/e9277e91
(dbenomna

51 Xumuueckue cBoicTBa (hpeHona https://m.eds00.ru/2978c8c9
CriocoObl MosTyueHus: ¥ IpUMEHEHUe

52 https://m.edsoo.ru/8d59bca2
dbenomna
ITpakTryeckas pabora Ne 2. Pemenue

53 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME https://m.edsoo.ru/2897db64
"CnupTsl 1 peHob"
CucremaTu3aius 1 0000IIeHNE

54 . https://m.edsoo.ru/2¢4519dd
3HAHUU TIO TeMe
AJBIETHIBI M KETOHBI: 3JICKTPOHHOE
CTpOCHUE KapOOHHMIIBHOM TPYTIIIHI;

55 P P Py https://m.edsoo.ru/b4bd24f3

TOMOJIOTUYCCKUE PAIBI, O6H_Ia$I
(bopMyJIa, HN30MCpHA U HOMCHKJIATypa




56

57

ATbIeruIpl ¥ KeTOHBI: (PU3HYECKUE
CBOMCTBA; peaKIK MPUCOCTUHEHUS

PeaKHI/II/I OKHCJICHHUS U KAQYECCTBCHHBIC
pE€aKkuuu aJIbACTua0B U KETOHOB

https://m.edsoo.ru/88a62b8&f

https://m.edsoo.ru/73b6c718

58

59

60

61

CriocoObI MOJTy4eHUs AJTbICTHIOB U
KETOHOB

OIHOOCHOBHBIE TIPE/ICITbHBIC
KapOOHOBBIE KHCJIOThI, 0COOCHHOCTH
CTPOCHHS KX MOJICKYJT

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KHCIIOT, MX (DU3UYCCKHE
CBOICTBa

XHUMUYECKUE CBOKMCTBA MPEAETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/4f1f8b59

https://m.edsoo.ru/5f151b21

https://m.edsoo.ru/26eal7bb

https://m.edsoo.ru/d1a72f6¢

62

63

Oco0eHHOCTH CBOMCTB MypaBbHHOMN
KHCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCJIOT

OcoOEHHOCTH CBOWCTB:
HeMpeIeIbHBIX U aPOMaTHYECKUX
KapOOHOBBIX, JUKAPOOHOBHIX,
TUIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTeH BHICIIMX KaPOOHOBBIX
KHCJIOT

https://m.edsoo.ru/45dd781e

https://m.edsoo.ru/55bec935

64

65

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KHCIIOT

CriocoObl osTyyeHHs U IPUMEHEHUE
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/b38d6124

https://m.edsoo.ru/d9bcd1b5

66

CnoxxabIe 23(DUPBI: TOMOJIOTHYECKUT

https://m.edsoo.ru/26d8c26a




67

psn, obmas opmysa, U30Mepus U
HOMEHKJIaTypa

du3nYeCcKre U XMMUYECKUE CBOMCTBA
a¢upoB

https://m.edsoo.ru/582cedcc

68

Pemenne pacu€THbIX 3a1a4: 10
YPABHEHUIO XUMUUYECKOU PEaKLIUK, Ha
OIIPEIEIICHUE MOJIEKYIIIPHOU
(opMyIIbl OPraHMYECKOro BEIIeCTBa

https://m.edsoo.ru/23219d57

69

[IpaxTuueckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJia4d 110 TCME
"Kap6oHoBbie kHCI0ThI. C10XKHbBIE

s¢upsr”

https://m.edsoo.ru/bd359e4c

70

71

72

XKupsr: crpoenne, pundeckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

Oco6eHHOCTH CBOMCTB KUPOB,
COJIEp>KaIINX OCTATKH HEMpeIeIbHBIX
KHUPHBIX KUCTOT. JKupsl B mpupoe
Mpbu1a KaK COJIM BBICIIIHX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBUE.
[ToHsATHE O CHHTETHYECKUX MOFOIIIMX
cpenctax (CMC)

https://m.edsoo.ru/7b93b15¢c

https://m.edsoo.ru/b921d82b

https://m.edsoo.ru/bcec45f7

73

['eneTnveckas CBSI3b yriaeBOAOPOIOB U
KHCJIOPOJICOACPIKAITIUX OPTaHUIECKHIX
BEILIECTB

https://m.edsoo.ru/bacedf53

74

75

Pacuéthl Mo ypaBHEHUSAM XHMHYECKUX
peakuuii

CucremMatusamnus 1 0000I1IeH1E
3HAHUH TI0 TeME

https://m.edsoo.ru/8f5cd5f8

https://m.edsoo.ru/3336fbff




76

77

OO6m1ast XxapakTepucTHUKa YIJIEBOJIOB U
KJIacCU(UKALUS YTICBOIOB (MOHO-,
JTU- U TIOJTUCaXapU/Ibl)

Mounocaxapubl: huznueckue
CBOMCTBA U HAXOXJICHUE B IPUPOJIE

https://m.edsoo.ru/458fb977

https://m.edsoo.ru/496cfdf4

78

IIpuMeHeHue K036l €€ 3HaYeHUE B
KU3ZHENEATEIIBHOCTU OpraHu3Ma

https://m.edsoo.ru/a4b3ed9d

79

80

81

Jucaxapuibl: caxapo3a, MalbT03a U
nakro3a. Haxoxnenue B npupone u
[IPUMEHEHHE UCaXapuI0B
[Tonmucaxapupl: cTpoeHue

MaKpOMOJICKYII, (1)I/I3I/I‘leCKI/Ie n
XHUMHUYCCKUC CBOfICTBa, IIPUMCHCHUC

[TonstHe 00 HCKYCCTBCHHBIX
BOJIOKHax

https://m.edsoo.ru/48f213dc

https://m.edsoo.ru/1e4479cc

https://m.edsoo.ru/6178c2d7

82

Pemenne pacueTHbIX 3a1a4 Ha
OIIpEEIICHUE JI0JIA BBIXOAA MIPOLYKTA
peakuuu OT TEOPETUYECKH
BO3MOKHOI'O

https://m.edsoo.ru/5cbec922

83

84

85

Cucremaruzamus 1 00001eHe
3HaHUH 10 pa3zueny

KonrtponsHas pabora o teme
"Kucnoponcoaep:xaiue
OpraHN4YeCKHUE COCTUHEHUS"

AMUHBL: KJIaccu(pUKaIys, CTPOCHNE
MoJIeKyJ1, oOmiast hopmyia, usomepus,
HOMEHKJIaTypa U (pusnueckue
CBOMCTBA

https://m.edsoo.ru/22ef4cd5

https://m.edsoo.ru/4bce75f5

https://m.edsoo.ru/264c457¢




86

87

XUMHYECKHAE CBOMCTBA
anmn(aTUIecKuX aMHHOB

AnnnuH: CTPOCHUE aHUJIMHA,
0COOCHHOCTH XHUMUYECKUX CBOMCTB
adHWJINHAa

https://m.edsoo.ru/cf136751

https://m.edsoo.ru/8444e692

88

CriocoObI MOJTy4eHUs U IPUMEHEHUE
anmn(aTuyecKuXx aMHHOB

https://m.edsoo.ru/13a4f7bf

&9

90

91

92

AMMHOKHCIIOTBI: HOMEHKJIaTypa 1
nu3zomepusi, pusnyecKre CBOMCTRA.
OTtnenbHBIC IPEACTABUTENH Ol
AMUHOKHCIIOT

XHUMHYECKUE CBOMCTBA AaMUHOKHCIIOT,
ux OMOJIOTUYECKOE 3HAYEHUE
aMUHOKUCIIOT. CHHTE3 U TUAPOITU3
TIETITU]IOB

benku kak npupoiHbIe TOIUMEPHI;
CTPYKTYpbI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

https://m.edso00.ru/85448565

https://m.edsoo.ru/beaffefe

https://m.edsoo.ru/69658fcd

https://m.edsoo.ru/bf1db66d

93

94

95

A3oTtcoaepikaiiue
reTCPOUUKINICCKHUE COCAUHCHU.
HyxnenHoBbIE KUCTIOTHI: COCTaB,
CTpOEeHHE U OMOJoTHYECKasl poJib

IIpakTuyeckas pabora Ne 4. Pemenue
SKCIIEPUMEHTAJIbHBIX 3a7a4 110 TeMe
"A30TCcoaepKalre OpraHnYeCcKHe
COECIMHEHUS "

ITpakTuyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 337a4 110 TEME

https://m.edsoo.ru/b5dadfa3

https://m.edsoo.ru/cfcd234b

https://m.edsoo.ru/e7ba8f7c




"Pacnio3zHaBaHre OpraHUYECKUX
coeqrHeHnn"

KonTponbhas pabota no teme
96 "A30TCcoaepKale OpraHnyeCcKhe 1 1 https://m.edsoo.ru/c227969f

coenuHeHus"

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U

97 1 https://m.edsoo.ru/649¢e1dcf

MCTOAbI UX CUHTC3a —
noJIMMEepu3anus U MMOJUKOHACHCAIIHUA

ITmacTMaccel. YTunuzanusa u
98 H 1 hitps://m.edsoo.ru/312f65¢1
nepepaboTKa IIacTuka

DnacToMepbl: HaTypaJbHbBIN

99 1 https://m.edsoo.ru/4a99d43b

CUHTCTUYCCKUC KaYUYyKHU. Pe3una

Bomnokna: HaTypaJIbHbIC,
HCKYCCTBCHHBIC, CHUHTCTUYCCKUC.
HOJ'II/IMepBI CriIenuaJIbHOIro
Ha3Ha4YCHUA

100 1 https://m.edsoo.ru/a74a71a4

[IpakTnueckas padora Ne 6. Pemenue
SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Pacrio3HaBaHHe IIacTMacc 1
BOJIOKOH"

101 1 1 https://m.edsoo.ru/92e¢al 88¢

O06001IeHNe U CUCTEMATU3AIIHS
102 HW3Y4YEHHOTO MaTepualia 1o TeMe 1 https://m.edsoo.ru/alb292aa

"BbICOKOMOIEKYJIIPHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102 3 6




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl

AtoMm. CocTaB aTOMHBIX sJIEp.

1 . 1 https://m.edsoo.ru/caflc16b
Xumuyeckui sanemMeHt. M30Tomnsl
CtpoeHue 311eKTPOHHBIX 000JI04eK

2 P P 1 https://m.edsoo.ru/8dbf4116
aTOMOB, KBAaHTOBBIE YHCIIa
Kiaccudukanums xumuuecknx

3 ¢ 1 https://m.edsoo.ru/af88fe32
AJIEMEHTOB (S-, p-, d-, f-3eMeHTHhI)
Pacnipenenenue 3nekTpoHOB 11O

4 P P 1 https://m.edsoo.ru/36e13bce
aTOMHBIM OpOUTAIISIM
DneKTpOHHbIE KOH(UTYpAIH aTOMOB

5 3JIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/b85bb82b
BO30YXIEHHOM COCTOSTHUU
DNEeKTpOHHbIE KOH(PUTYpallMX HOHOB.

6 P Puryp 1 https://m.edsoo.ru/5786f6e7
DIEeKTpOOTPULIATETbHOCTh
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMUMHYECKUX

7 anemeHToB J[. 1. Menaeneesa, cBs3b C 1 https://m.edsoo.ru/3a9976d5
COBPEMEHHOU TeOpuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX

8 pasy 1 https://m.edsoo.ru/fa31cf53

VMU IIPOCTBIX U CJIOKHBIX BEIIECTB 110
rpyImmam 1 nepuoiam




10

11

CucreMaruzanys 1 0000IIeHE 3HAHUI
110 TEME

Bunnr xumnueckoii cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bomopoanas cBs3b.
MexMOJIeKyIISIpHbIE B3AMMOICHCTBUS

BaneHTHOCTD U BaJICHTHBIC
BO3MOKHOCTH aToMOB. CBS3b
3JEKTPOHHOU CTPYKTYPbI MOJIEKYJ C X
reOMETPUUYECKUM CTPOCHUEM

https://m.edsoo.ru/52866a7d

https://m.edsoo.ru/1d1c¢3643

https://m.edsoo.ru/d593ddas

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COCIMHEHHSIX: COCTAaB U HOMEHKJIaTypa

https://m.edsoo.ru/e968344f

13

14

15

16

BemectBa MoOneKyaspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
[IpencraBneHue 0 KOUIOUIHBIX
pacTBopax

WctrHHBIE pacTBOPHI: HACBIILIEHHBIE
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

CriocoObl BhIpayKE€HUS! KOHIIEHTPAIUU
pacTBOpOB

https://m.edsoo.ru/1d139bed

https://m.edsoo.ru/c59d2e79

https://m.edsoo.ru/273d1e55

https://m.edsoo.ru/8236ad69

17

Pemenne 3a5ay ¢ HCIIOJIE30BaHUEM
HOHATHH ""MaccoBas JI0JIA
"nn

PacTBOPEHHOTO BemiecTBa", "MOJISIpHAS
KOHLEeHTpauus"

https://m.edsoo.ru/9ecab773




18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

CucreMaruzanys 1 0000IeHNEe 3HAHUI
10 TEME

https://m.edsoo.ru/eaf9863f

https://m.edsoo.ru/d82a2f76

20

Konrponsnas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii
3akoH u [lepuoanueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menaeneena", "CTpoeHue BeliecTBa.
MHoroob6pa3ue BemiecTs"

https://m.edsoo.ru/6¢f9fdb3

21

22

Knaccuukanus XuMHUYeCKUX peaKiui
B HEOPTaHUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMSI MaCChI
BELIECTB; 3aKOH COXPaHEHUsS U
IIPEBPALCHNS SHEPTUH IIPU
XUMHUYECKHUX PEAKIHAX

TennoBsie A3 HeKTh XUMUYECKUX

peakuuil. TepMoxumuyeckue
ypaBHEHUSA

https://m.edsoo.ru/f62a22ad

https://m.edsoo.ru/8b9db2e4

23

Brrunciienus mo ypaBHEHHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM YPABHEHUAM

https://m.edsoo.ru/e2c955b3

24

25

CKOpOCTh XMMHUYECKOU peaKkinu, eé
3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u karanu3atopsl

I'oMoreHHBIC U T CTCPOIrCHHBIC pCAKIITNHN

https://m.edsoo.ru/64117bbf

https://m.edsoo.ru/d45fadd6

26

[IpakTuueckas pabora Ne 1 mo Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha

https://m.edsoo.ru/5ded398c




CKOpPOCTh XUMHYECKOU peakiuun"

Oo6parumbie 1 HEOOpPATUMBIEC PEAKLINH.

27 https://m.edsoo.ru/555edb18
XUMUYECKOE paBHOBECHE
[IpakTuyeckas padora Ne 2 o Teme

28 "BnusiHue pa3nu4HbIX (aKTOpPOB Ha https://m.edsoo.ru/13226491
10JIO)KEHHE XMMHUYECKOTO paBHOBECHS"
DNEKTPOIUTUYECKAS AUCCOIUAITHS.

29 CunbHble U cl1adble 3JIEKTPOJIUTHI. https://m.edsoo.ru/76fb45e2
Crenens aucconyanuu
Honnoe npoussenenue Boasl. Cpena

30 BOJIHBIX PacTBOPOB. BomopoiHbIi https://m.edsoo.ru/al11lact9
nokazatenb (pH) pactBopa
I'mpaponus coneit. Peakuuu,

31 MpOTEKAIOIIHUE B paCTBOpax https://m.edsoo.ru/2a7dcfb5
3EKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme

32 "XUMHYECKHE PEAKIINU B PACTBOPAX https://m.edsoo.ru/b7cb6f85
3IEKTPOJIUTOB"
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE

33 peakuuu. BaxkHeime oKUCIUTENU U https://m.edsoo.ru/61aaec94
BOCCTAHOBUTEIHU
Meroa 31eKTpPOHHOTO (3JIEKTOHHO-

34 https://m.edsoo.ru/b31144a9
HMOHHOT0) O6anmaHca

35 IICKTPOIH3 PACTBOPOB H PACILIABOB https://m.edsoo.ru/8ba9572c
BEILIECTB

36 Pemenue 3an1a4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/dc48b633

37 Pemenue 3agau pa3nuyHbIX TUIIOB https://m.edsoo.ru/aa826296

38 Cucrematusanusa 1 00001IeHHE 3HAHUIT https://m.edsoo.ru/d164f8ad




39

1o Teme "XumMuyeckue peakiuu"

KonrponsHas pabora o teme
"Xumuueckue peakiuu"

https://m.edsoo.ru/c12142fc

40

ITosio)xeHrE HEMETAIJIOB B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHToB /1. . Menjeneena u
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnyecKkre CBOMCTBAa HEMETAIIIOB

https://m.edsoo.ru/a7ebbb1f

41

42

43

AnoTponusi HEMETaUIOB (Ha IpUMEpe
KHCIIOpoJ1a, cephl, hocdopa u
yriaepoaa)

Bogopon: nonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'uipuIbI

I"anorensl: HaXOXACHHUE B IIpupoac,

CITOCOOBI MOJIy4YCHHU, (I)I/ISI/I‘ICCKI/IC n
XHUMHYECKHE CBOMCTBA

https://m.edsoo.ru/eb971ef8

https://m.edsoo.ru/655f1cdf

https://m.edsoo.ru/dblacea’

44

l'anorenoBonopoasl. Baxxnenmue
KHCIIOPOJICO/IEPKALLUE COCTMHEHMS
rajJjoreHoB

https://m.edsoo.ru/9b4fc73f

45

JlaGopaTopHble U TPOMBIIIICHHBIE
CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB.
[IpumeHeHne raJioreHoB U ux
COETUHEHUN

https://m.edsoo.ru/a2ed2bdb

46

47

[IpakTueckas padbora Ne 4. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"T"anorensr"

Kucnopoa: nabopatopHbie u
MIPOMBIIIICHHBIE CITOCOOBI MOTyYSHHUS,

https://m.edsoo.ru/d93b1d89

https://m.edsoo.ru/a3d16caa




48

(bl/ISI/I‘IeCKI/IC 1 XMMHYECKHE CBOMCTBA.

O30H. [IpumeHeHue KUCI0poia U 030HA

OKcuIbl ¥ IEPOKCHIBI

https://m.edsoo.ru/45ec83ee

49

50

51

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: HaxOXJICHHE B TIPUPO/IE,
CrocoOBI MoydeHus, Pu3nyeckue u
XUMUYECKHE CBOWCTBA

CepoBoniopo, cymbhuabt

https://m.edsoo.ru/ffe41cbd

https://m.edsoo.ru/78367ba8

https://m.edsoo.ru/13ff4c21

52

53

54

Kucnopoaconaepkaiue coeTiuHEHHs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTBI

[IpakTuueckas pabora Ne 5. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Cepa u €€ coequHeHus"

A30T: HaXx0XKJIeHUE B IPUPOJIE,
CocoObI NOTY4YEHHUs, PU3NUECKUE U
XMMHMUYECKHE CBOMCTBA. AMMHAK,
HUTPUBI

https://m.edsoo.ru/b27b9278

https://m.edsoo.ru/5552ac35

https://m.edsoo.ru/a95e22a2

55

Kucnopoaconepxamme coefuHeHHUS
azora. OcoOEHHOCTH CBOIMCTB a30THOH
KHUCJIOTEI

https://m.edsoo.ru/f4142634

56

57

58

[IpumeHneHue a30Ta 1 €ro COeTMHEHUH.
A30THBIE y10OpEeHUS

docdop: HaxXOkKAEHUE B IPUPO/IE,
COCcOOBI NOTYYEHHUs, PU3NIECKUE U
XuMHueckue cBoiicrBa. @ocuabl u
bochun

Oxcunst hocdopa,

https://m.edsoo.ru/b2896¢f4

https://m.edsoo.ru/4316a825

https://m.edsoo.ru/el 1f5fa6




dhochopcoaepxkamue kuciaoTel. Conu
dhocopHOIi KHCTOTHI

[Ipumenenue dpochopa u ero

59 . https://m.edsoo.ru/86d97a4b
coenunenuii. DochopHbie ynoopeHus
[TpakTuyeckas padora Ne 6. Pemenue

60 AKCIEPUMEHTAIIbHBIX 337124 110 TEME https://m.edsoo.ru/a53d8319
"A30T u pochop u ux coenuHeHH"
Yriepos: HaxoKJIeHUE B PUPOJIC,

61 QJIIOTPONHbIE MOAU(DUKALNHY; ) https://m.edsoo.ru/c442fd17
(du3nUYecCKre U XUMUYIECKUE CBOKCTBA,
MIPUMCHCHUE
Oxcup yrnepona(Il), oxcun

62 yriepona(IV), yronbnast kuciaora u eé https://m.edsoo.ru/31dbefaa
conu

63 Pemenue 3anay pa3nn4HbIX TUIIOB https://m.edsoo.ru/3f842¢3f
Kpemuuii: Hax0kI€HUE B IPUPOJIE,

64 CIoCcOOBI MOyYeHus, Pu3nyeckue u https://m.edso0.ru/66354c8a
XMMHYECKHUE CBOMCTBA

65 Oxen ipemnna(IV), ipemnneas https://m.edsoo.ru/4d49ca68
KHCIIOTA, CHITUKATHI
[IpumeHeHne KpeMHUS U eTo

66 coenuHenuil. CTEKIo, ero nojay4yeHue, https://m.eds00.ru/619¢5¢8¢
BU/JIBI CTEKJIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/12e4213b
CucremaTu3aius 1 0000IIeHNEe 3HAHUT

68 https://m.edsoo.ru/f2aa73ee
o teme "Hemeramibr"

69 Kontpoxbiias pabora o reme https://m.edsoo.ru/31¢26963

"HemeTtamisr"




70

71

72

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHS OMHNOOK

ITonoxeHre METAIJIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MECTaJIJIOB

OO6mue puznueckre CBOMCTBA

MmeTtaiioB. [IpuMeHenne MeTamioB B
OBITY U TEXHUKE

https://m.edsoo.ru/3decd5f1

https://m.edsoo.ru/bdf16636

https://m.edsoo.ru/1bfc5733

73

Crnnasel MetaiioB. Koppo3zust
METaIoB

https://m.edsoo.ru/927eda97

74

75

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

DNEeKTPOXUMHUYECKUH P/l HAPSIKEHUI
MeTauioB. O61ue criocoOb! MOTydYeHUs
METaJIOB

https://m.edsoo.ru/4c4b83cf

https://m.edsoo.ru/fed2921a

76

77

O6mras xapakreprucTuka MeTayuioB [A-
rpynisl [leppoauyeckoit cuctemsl
XUMHUUYECKHUX deMeHTOB. Hatpuit u
Kaluii: mony4yeHue, pusndeckue u
XMMHYECKHUE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BELIECTB U UX COCIUHEHUN

O6mras xapaktepuctruka MetayioB ITA-
rpynisl [lepuoauyeckoit cuctemsl
XUMHUYECKHUX 3JIEMEHTOB. Maruui u
KaNbIUi: ony4YeHne, Gu3ndeckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUIN

https://m.edsoo.ru/2f9eb663

https://m.edsoo.ru/ff792bdb




78

79

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHHS

ATIOMUHUI: TIONTy4YeHHe, PU3nYecKue u
XMMHYECKHE CBOMCTBA, MPUMEHEHUE

https://m.edsoo.ru/2b8fbbea

https://m.edsoo.ru/23523a24

80

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUA AITIOMUHUS,
THJIPOKCOKOMIUIEKCHI aTFOMUHHMS, UX
IpUMEHEHHE

https://m.edsoo.ru/ddbec859

81

82

83

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTuueckas paborta Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Mertasuibl IJIaBHBIX OArpymn"

OOm1ast XxapaKTepUCTHKA METAJIIOB
no6ounbIx noarpynn (b-rpymm)
[Teproandeckoit CHCTEMbI XUMHUYECKUX
AJIIEMEHTOB

https://m.edsoo.ru/ab6b6142e

https://m.edsoo.ru/7fd3985a

https://m.edsoo.ru/ec7d3d1b

84

duznueckre 1 XUMUYECKHE CBOMCTBA
XpoMa M €ro COeIMHEHUM, X
IIPUMEHEHNE

https://m.edsoo.ru/b7231ade

85

86

87

Baxwnerime coeMHEHUs Maprasiia.
IIepmanranar xanus, ero
OKHCJIIUTENTLHEIE CBOIICTBA

dusnueckue 1 XUMHUECKHUE CBOIICTBA
xKenesa u ero coequuenui. [lonydenne
Y TIPUMEHEHNE CIIJIaBOB JKelie3a

du3znueckne U XUMHUUECKHE CBOMCTBA

MEIU U €€ COeINHEHUM, UX
MIPUMEHEHHE

https://m.edsoo.ru/be248aeb

https://m.edso0o0.ru/42582bc9

https://m.edsoo.ru/fa5a29c3




88

89

90

dusndyeckue ¥ XMMHUUECKIE CBOMCTBA
IIMHKA U €r0 COCAUHCHUM, UX
npuMeHeHue. [ MapoKCOKOMITIIEKCHI
IIMHKA

[IpakTrueckas padota Ne 8. Permenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"MeTainbl 1000YHBIX noArpynn"

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

https://m.edsoo.ru/831fa51f

https://m.edsoo.ru/2bf6¢c2da

https://m.edsoo.ru/c852¢738

91

92

93

O000111eHrE U CHCTEMATHU3ALIHS
M3YYCHHOTO MaTepuaa 1o TeMe
"Meramiabl"

KonTponbHas padoTa 1mo Teme
"Meramiabl"

AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN
paboThI, KOPPEKIUS OMINOOK

https://m.edsoo.ru/85bcabece

https://m.edsoo.ru/cb1b9b36

https://m.edsoo.ru/59b5b445

94

Ponb xuMuu B obecrieueHuu
YCTOMYHMBOTO pa3BUTHUS YEIOBEUECTBA.
ITonstue o HAayYYHBIX MCTOAax
HCCIIEA0BAHMS BELIECTB

https://m.edsoo.ru/fdf635ef

95

HayuHble mpuHIIMIIBI OpraHu3anuu
XUMHYECKOTO MPOU3BOICTBA.
[TpombIIeHHBIE CTTOCOOBI TTOTYICHUS
BaXHEHIITNX BEIIECTB

https://m.edsoo.ru/fe533bcd

96

97

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIlei CpeJibl U €ro
IIO0CJICACTBUS

XuMus ¥ 310pOBbE YETOBEKA.
JlekapcTBeHHBIE CpecTBa

https://m.edsoo.ru/3cc27266

https://m.edsoo.ru/ba569a21




Xumus numy. Pois XuMuu B

98 . 1 https://m.edsoo.ru/75d2f5b6
oOecIeueHNH MUILEBOK OC30I1aCHOCTH

99 Kocmerueckie u nappromeprie 1 https://m.edsoo.ru/Scc5d12b
cpeacTBa. beiToBas xumMust
XuMus B CTPOUTENBCTBE. BaxkHeiine

100 CTPOUTEIILHBIE U KOHCTPYKLIMOHHBIE 1 https://m.edsoo.ru/bef253e6
MaTrepHuabl
XUMUS B CEIIBCKOM XO3SICTBE.

101 Opranuueckre 1 MUHEPAJIbHBIE 1 https://m.eds00.ru/9632d65f
yInoOpeHus

102 CucTematusanus u 0600menHe snanmii 1 https://m.edsoo.ru/b1123391
10 TEME

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIIOJIATrAIONIME TOHATHS (XUMHUYECKUI DJIEMEHT, aTOM, HM30TOIIbI,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIH aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTH, ANIEKTPOOTPHUIIATEIIBHOCTb, CTCTICHb OKUCJICHUS,
XUMHYECKass CBs3b (G- W T-CBSI3b, KPATHBIC CBS3H), THOPUAW3ALUS
aTOMHBIX oOpOWTajneil, KpUCTaJUIMUecKas pelmeTKa, MOJb, MOJISpHas
Macca, MOJSPHBIH 00BEM, MOJSpHAs KOHIICHTpAIUS, PaCcTBOPHI
(MCTUHHBIC, JUCIEPCHBIC CUCTEMBbI), KPUCTAJUIOTUAPATHI, YTIIECPOIHBIH
ckesner, (yHKIMOHAJbHAs TPYIMIMa, paguKal, HU30MEpbl, CTPYKTypHas
dbopmyna, wu3omepus  (CTpyKTypHas,  TeoMerpuyeckas  (1uc-,
TPAaHCH30MEPHS), TOMOJIOTUYCCKUI psi, TOMOJIOTH, YTIJICBOIOPOJIHI,
KHCIIOPOJ- U a30TCOJIEpIKAIINE COCTUHEHHS, OMOJIOTHYEeCKH aKTHBHBIE
BellecTBa (yraeBOIbl, KUPBI, OETKKU), MOHOMEDP, TTOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYCCKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’ILHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30- H
SHAOTEPMHUUYECKUE, PeaKIIMM MOHHOTO OOMEHa, TOMO- U Te€TepPOreHHbIE,
oOpaTtumbie ¥ HEOOpaTUMBIE), PACTBOP, DICKTPOIHUTHI, HEITEKTPOIUTHI,
ANEKTPOJIUTHICCKAS JAUCCOITUAIINS, CTEIICHb JTUCCOIMANNN, OKUCITHTEb,
BOCCTAaHOBUTENb, OJJICKTPOJIHM3, CKOPOCTh XHMHYECKOW  pEakIuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON IUCCOIMAINH,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHMSI MPUUYUHHOCTU U CHUCTEMHOCTHU
XMMHYECKHUX SBJIEHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

IMPOTCKAHUA, O XUMHUYCCKOM PaBHOBCCHUH, JUCIICPCHBIX CUCTCMAX

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

L.5

2.1

o0IIye HaydHbIC TPUHIMITBI XUMHUYECKOTO TPOHM3BOJCTBA (Ha TpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IMepepaboTKU
HedTH)

CpopMUpOBaHHOCTH YMEHHI BBISBIISTS:

XAapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHpPHU OIIMCAHHUU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHSIMH H npeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCITIOJIB30BATh:

HAaMMCHOBAaHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COrO3a
TGOpeTHqCCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TPUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUX U

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUH [T KITacCU(PUKAIMK U3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4cCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArMPYIOIIMX BEIIECTB,
TErIOBOMY  3(PQEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peaknuuu, y4aCTUro KaTanH3aTopa)

ChopMupOBaHHOCTb YMEHMsI XapaKTEPU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM) ¥ HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr JI.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3YS MOHSTHUSA §-, p-,

d->IIeKTpOHHBIE OPOUTAIIN, YHEPTETUUECKUE YPOBHHU




ChopMupoBaHHOCTH yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUIN IO

MepuoaM U rpymriam

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBISITH ypPaBHEHUS XHMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS Peakuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX
9TH PEaKIUU UAYT J0 KOHIIA

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpHUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHI/IOHHOI\/JI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G- n TE-CBH3I/I), B3aMMHOI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a@ TAKKEC OT 0coOeHHOCTEH peain3an pasJIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOUIMMU

SKCIEPUMEHTAMM U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymiaM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
YTJIEBOAOPO/IbI, IPOCThIE FPUPHI, CIUPTHI, (HEHOIIBI, aANIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTHI, CJOXHBIE A(QUPHI, KHUPBI, YIJIEBOJbI, AMHHBI,

aAMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XHUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHUYECKHUX PEAKIHM C HCIOJIb30BAHHEM

(bHSI/I‘ICCKI/IX BCIIMYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoaAyKTa pCakuuu, €Cin OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA C OHpGI{CJ’IéHHOﬁ MacCOBOM

J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MacCOBOM WJIM O0OBEMHOM J10JTH, BBIXO/1a MPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiui

10.4

00BEMHEBIX OTHOIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BellecTBa




11

12

Bianenue cucremMoil 3HaHUM O METOAAX HAYYHOI'O IIO3HAHUA SIBICHUUI
IIPUPO/IbI, UCHOIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSITh
9TH 3HAHUS NPU SKCIEPUMEHTAIBHOM HCCIEI0BAaHUM BEILIECTB M JUIs
OOBSICHEHUS! XUMHUYECKUX SBJICHHMH, MMEIOUIMX MECTO B IPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGIIHGBHOfI KHU3HU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul HKCIEPUMEHTAIBbHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3MPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; JJs IHPUHATUS

IPaMOTHBIX pEIIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHUE W H3YYCHUE CBOMCTB HEOPraHWMYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB) C COOIIOAECHUEM MpPaBUI
Oe3omacHoro  oOpamieHus C  BemlecTBaMH M J1a0OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATh IIEIM HCCIIECIOBAHUS, TIPEICTABIATh B
pasnu4HON (opMe pe3ylbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIN MMOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHast U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMAIMHY, ceTh IHTepHET u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U HCIOJB30BaTh B COOTBETCTBUU C ITOCTABICHHOMN

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHUYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BewecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JICHCTBUSI HA  KUBbIE  OpraHU3MbI
ONpPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTelid IpeAesIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS ¥ TPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHUS Ha OPTraHU3M

YCJIOBCKaA




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
11O XUMHUH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO OJHEPreTUYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
sneMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaLII/IH atoMma. BaneHTHEbIe OJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsnaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHIUMX OKCUI0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAsS, METAINTHYECKAst, BOJOPOIHAs)
1 MeXaHu3MbI e€ 00pa3zoBaHus. MexXMONeKyIsIpHbIE B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHMS. THUIBl KPUCTAJUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON peIETKU

XuMu4ecKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHUYECKOH ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TennoBsie a3 dekTh XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEeHUs

1.8

OOpatumble peakiuu. XuUMHUeckoe paBHOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHHE XUMHYeCKOro paBHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

1.11

Onektponutrueckas aucconnanus. CuiabHbIe W cinaObie dekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
IHACCOIManuy. Peaknyyu HOHHOTO 0OMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pactBopa

CriocoObI BeIpasKE€HUsI KOHIIEHTPALIMK PACTBOPOB: MacCOBasi J0JsI PACTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllleHHble ¢ HEHACHIIIEHHbIE

pacTBOpBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PpEaKkIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3HbIM 3HaUeHHEeM pH. MeToapl 21eKTpOHHOTO OanaHca




1.13

DJEKTPOJIN3 PaCTBOPOB U PACILIaBOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HMX coeauHeHuil. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHHH  (OKCHJIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKAITUX K PA3TUUHBIM

KJj1accaM

2.5

W nentudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiuy Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOXKEHHUSI TEOPUUM XUMHUYECKOI'O CTPOCHHUSI OpPraHMYECKUX
coequHeHnil A.M. bytnepoBa. YrinepoaHblil CKEJIET OpraHU4EeCKONW MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBA3M. sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO

cTtpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenne o knaccuuKaMyM OpraHuyecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COENWHEHUHN (CHUCTeMaThyecKas) W TpUBUAIbHBIC Ha3BaHUS

BaXKHEHIITUX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonstue o

Hykieopuie u snexrpoduie. [Ipasmio MapkoBaukosa. [Ipasuio 3aiinieBa

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUS

3.6

AnkeHpl. XMMHUYECKHE CBOWMCTBA: PEAKIIMHU MPUCOEAMHEHUS (TaJoreHUpOBaHUE,
TUIPUPOBAaHUE, TUAPOTrAJOT€HUPOBAHUE, TUApATAlUs), TOPEHUs, OKUCIEHUS U
nonuMepu3anu. IIpoMbIlUIeHHBIE H  J1a0OpaTOpHBIE CIIOCOOBI  MOJTYYCHHS

AJIKCHOB

3.7

Ankanvensl. XHWMHUUYECKHE CBOMCTBA aAJIKaJUEHOB: PEAKLUHUH MPUCOEAUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAaHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peaknuum 3amenieHus. ['openue
alleTWJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH I CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  ANEKTPOPUIHHOTO
3aMelIEeHUs, NpUcoennHeHus (TUApUpOBaHME, TajloreHupoBaHue). Peakuus
ropeans. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ouma.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupona. [lonummepusanus cTHpoa.

Crioco05b1 MOJIYYCHHA U TPUMCHCHUC aPOMATHUUYCCKUX YTIICBOJOPOAOB

Cnuptel.  IlpenenpHbple  OQHOATOMHBIE CHUPTHL. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpOXKEHUS TIJIIOKO3bI, TUApATallUs 3TUIICHA.
OTUJICHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpust, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XuMHYeCcKHe CBOMCTBA NpECACIIBHBIX AJIbACTUAOB: THAPHUPOBAHUC,
KaueCTBEHHbIE DPEAKIMM HAa KapOOHWUJIBHYIO Tpynmny (peakuus «cepeOpsHOro
3epKanay, B3aumoeicTaue ¢ ruapokcuaom meau (II). IMomyuenue nmpenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHPTOB, THUIpaTalys ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTH PC€aKIMK OKUCIICHHUA all€TOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[Tonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AJIBIETMAOB. BrIcliue mpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX 3PUPOB B
MUIIEBOH M TMapIOMEPHOW TPOMBIIIUICHHOCTH. JKUpPBI Kak CJIOXKHBIE 3(PHUpPHI
TJIMIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOMCTBA >KHPOB:
THJIpUPOBAaHUE, OKUCIIEHWE. [HMIponu3, WM OMBUICHHE, XUPOB Kak CHocod
MIPOMBIIIIJICHHOTO TIOJIYYCHHSI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIN BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C YYaCTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUIHOM TPYNI M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YCHUE B KU3HEAEATECIILHOCTU OpraHu3Ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBArOIIMe aAucaxapuabl. ['maposns
nucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHE MaKpOMOJIEKYII
KpaxMaya, IJIMKOreHa U Lemnono3bl. dusnyeckue CBOMCTBA Kpaxmala u
LEJII0NIO3bl. XHMMHUYECKHE CBOMCTBA KpaxMana: TUApPOIU3, KadeCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEJUIOJIO3bl: TUAPOJIM3, MOJIy4YEHHUE
3¢upoB Lemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN MIENK)

AMHHBI. AMHHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUMH Kak TMPEACTaBUTENIb apOMAaTUUYECKHUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHUJIMHA: B3aWMOJCHCTBHME C KHCIOTaMHU, OPOMHOMU
BOJOM, okwucieHue. I[lodyyeHne aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OENIKOB: TMAPOJIN3, JEHATypallls, KayeCTBEHHbIE (LIBETHBIC) PEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHHs: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy TMOJUMEpU3alui U TMOoJUKOoHAeHcanuu. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux cCoeTMHEHUH. Penenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKIY KilaCCaMU OPraHNn4YCCKUX Coe)II/IHeHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XuMmus B ToBcenHeBHOM »xu3HU. [IpaBuia Ge3zomacHOM paboOThl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOIHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

HMCTOYHUKHU YTIIEBOJIOPOJIOB)

XUMHUA W IKOJOTUsl. XUMHUYECKOE 3arpsA3HECHHE OKPYKAIOLIEH Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MoYBbl, arMocdepsl, (GIopsl U GayHBl OT
XUMHYeCKOro 3arpsizHeHus. IIpobimema OTX0JOB M TMOOOYHBIX TPOIYKTOB.

AHLTepHaTI/IBHLIe HCTOYHHKHU SHCPIruu

4.4

OGH_II/IG NpEACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XUMHUYCCKHUX




BEILIECTB (HA MpUMEpE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBerHas  Mmetauryprus.  CTEKJ0 M CWIMKaTHas  MPOMBIIUICHHOCTb.

[IpombinenHast ~ opranuudeckas  xumus. Cppp€  AIs  OpraHu4ecKkoin

MIPOMBIIIJICHHOCTH
5 Tunsl pacu€THBIX 32124
51 Pacuérbl Mmacchl BemiecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
" BemIeCTBA, MACCE MM 00BEMY OJHOTO H3 yIACTBYIONIMX B PEAKIINH BEIIECTB
52 Pacuérsl TemoBoro sdgdekra peakuun
5.3 Pacuétel 00BEMHBIX OTHOIICHUI ra30B MIPH XUMHUECKUAX PEAKIIHSIX
5.4 Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérel maccoBoii uiim 00bEMHOM JJOJIM BBIXOJIA IPOYKTA PEAKIIUH OT
" TEOPeTHYECKH BO3MOYKHOTO
Pacuérsl macchl (00bEMa, KOTMYECTBA BEUIECTBA) MPOIYKTA PEAKIIUH, €CIIH
5.6  o1HO W3 BELIECTB JIAaHO B BHIE PACTBOPA C ONMPEACIEHHOM MacCOBOM H0Iei
pacTBOPEHHOTO BELIECTBA
57 PacuéTel ¢ uCcnoab30BaHNEM MOHITHI «MaccoBas I0JIsI», «MOJISIpHas
" KOHIGHTPAIA», «PACTBOPHMOCTHY
Haxoxaenne MonekymsipHOi popMyIbl OpraHMYECKOTo BEIIeCTBa M0 €ro
5.8  IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTAB, HUIIH IO

MIPOYKTaM CTOPaHUS




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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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