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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrOo 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpEeIIHETrO o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konmenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkeHul «Ctparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®epnepanuu Ha niepuoa 10 2025 roga» (Pacmopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yuenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEpeHLIMPOBAHHOTO,
npo@uibHOr0 O0Oy4YeHHUs, MPU3BAHO OOecneuynTh O0O0IIEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TMOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKeE IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3aiusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B nporpamme 1o XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJIpOOHYI0  MHTEpPIpPETAlMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusimu ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepkKaHus,
pe3ysbTaToB OOydeHUS M TPeOOBAaHWMW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil o
XUMUHU (QYHKIIHH:

e uH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOopoil olecredynBaer
MOJIyYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U PA3BUTHUSI 00YUAIOLIMXCSl CPECTBAMU IIPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHHS U TOCJIEAOBATEIBLHOCTH
U3y4deHUs y4eOHOro MaTepHasia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OOydyarolmuxcs B
pamMKax HTOTOBOHM arrectanu B (GOpMe E€AMHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma aJist yriryOJIEHHOTO U3YUCHUS XUMUH:



e YCTaHaBIMBAaET WHBAPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/paz/iesaM Kypca;

e JaéT IMpHUMEPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LEJICH U 3aa4 U3yYEHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpaMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-II03HABATENbHBIX JEHUCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XHUMUU Ha YpPOBHE OCHOBHOIO 0OIIEro
oOpazoBaHus. 3a TpefeiaMd YCTAaHOBJIEHHOW MPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA ONPENENIAThCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOTO
npoduiist 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIMpoBaHHOTO OOyYEHHMsI Ha ypPOBHE CPEIHEr0 OO0IIero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Y4YEHMsI HANpaBlIeH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalioM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPETHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 3Tol CBs3M wW3ydeHHE TMpeaMeTa «XUMHs» OPHUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIIyOJeHHEe TEOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHBIN Mpoduih
oOy4eHHMsl, B TOM YHKCJIE C TIEPCIIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CpPeAHEro 001mero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKKe Ha peElIeHHe 3ajaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHUI palMOHATU3alMK y4eOHOTo TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu mpeaMera «XUMHUS» Ha YpPOBHE YIiIyONEHHOTO M3y4YeHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHUMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznuuusax 0a30BOro M yriayOoJE€HHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHMM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. DTa CUCTEMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIMYEHUA OOBEMAa 3HAHUA O XUMHYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPENCTABICHU O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKONH KHMHETHKHU
U TepMoaMHAaMuKH. M3ydeHue mnepuoauyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylleHny, a TakKe C TOUYKU 3PEHUs] MEXaHU3MOB €€ oOpa3zoBaHus. M3ydenue
TUMOB  peakuuil  jJomojHsAeTcs  (GOpMUpOBaHMEM  TIpPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IpOLEccax U 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUHM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTcss oco0oe BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX 3PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIMii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJep)KaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB OMpPEaeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTrep [JONOJHEHHH K oOmeill cucreme
MPEeIMETHBIX 3HAHWI) OKa3bIBAIOT BIIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hampumep,
B COJEpKaHUM IpenMeTa Il KJIacCOB XUMHUKO-(PU3n4Yeckoro mnpoguius Oosblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Cllyyae AakLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPHH B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBl COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3A, NPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHMM IpeaAMETa Il KIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAENbHBIM BeC OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM cimydae  mpenocTaBiseTCsl  BO3MOXKHOCTB Uil Oosiee
OOCTOATENTPHOTO  PACCMOTPEHUS XHUMHUYECKONM OpraHu3aluyd  KJIeTKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKU, YIJIEeBOJbl, HYKJICHHOBBIE
KUCJIOTH U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIY)KaT OCHOBOM I M3y4ECHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XUMHsS» Ha YriayOJIE€HHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbix obnactell «EcTrecTBeHHO-HAaydHbIE MOpeaMeThD», «MaTeMartuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero odpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenne
TOM 3aJaud Ha YrayOJIEHHOM YypOBHE M3y4deHUs NpeaMeTa Mpeirosaraer
peanu3aluio TaKux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaJIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUU NPUPOJBI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
o0ecCleyeHnn palruoOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YE€NOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs XMUMHUYECKUX PEaKLHi, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 00X
HAyYHBIX MPUHIIATIAX XHMHUYIECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0yJarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUH 71 OOBSICHECHUS
KITIOYEBBIX MW W MpoOJeM COBPEMEHHOW XHMHHU, JJIsI OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBICHWH, UMEIONINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO peIIeHus MPo0JIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJlM3a U OIICHKH C TIO3UIIMHA SKOJOTHIECKON O€30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JCATEIBHOCTH 4YEJIOBEKA, CBSA3aHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEepepadOTKOM
BEIIIECTB;

e yIIyOJIeHWE TPEACTaBICHWH O  HAYYHBIX  METOAAX  IO3HAHUA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS] YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHUX SIBICHHUI, WMEIOIMIUX MECTO B
IPUPOJIE, B MPAKTHIECCKON EATSTLHOCTH M MIOBCETHEBHON KU3HHU.

B mnnane peamuzanuu mepBOOYEPEAHBIX BOCIHUTATEIBHBIX M PAa3BUBAIOIIUX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera «XuUMHUsSD» Ha  yrOyOJEHHOM  YpPOBHE OCOOYI0  aKTyaJIbHOCTH
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCHHUTaHHE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBICHHUW TIPHUPOJIBI,
YBOXEHHUS K TIPOLIECCY TBOPYECTBA B OOJACTH TEOPETUUYECKUX H
MPUKIAAHBIX HCCIIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMUM K OOYYEHHUIO U TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO HAa  OCHOBE  YCBOGHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEILIEKTYATbHBIX M TBOPUYECKUX
criocoOHOCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIIIGHUSI K CcaMOo0Opa30BaHUIO M HEMPEpPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHIENTHOM MPpo(deCCHOHATBHON 1 OOIIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

e (opmMupoBaHue yMEHHI W HABBIKOB Pa3yMHOTO MPUPOJIOIOJIb30BAHUS,
pa3BUTHE IKOJIIOTUYECKON KYIbTYphI, TPUOOPETEHUE OTBITa OOIIECTBEHHO-
MIOJIE3HOM IKOJOTUIECKON eI TEIbHOCTH.

OO11ee Ynca0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA yIIyOJIeHHOM
YpOBHE CpemHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kimacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEeNIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIM3AIMM ATOMHBIX opOuTanei
yraepojia. Mexanusmbl 00pa3oBaHMsi KOBAJIGHTHOM CBsI3M (OOMEHHBINH M JJOHOPHO-
aKLENTOpHbINM). THUNBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTue o0 cBOOOJHOM paaukane, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOCHUS
OpraHUYeCKUuX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe AP(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenre o kiaccupuUKalMud OPraHUYEeCKUX BemiecTB. [loHsiTHe O
dbynkunonaabHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHocTH W KiaccU(UKaIMs OpraHudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAllCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHME M TOPEHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpTraHUYECKUX BEIIECTB.

Yriesoaopoasl.

Ankanpl. ['oMomornueckuil ps akaHoB, 001Iast popMyIia, HOMEHKIIATypa U
M30MepHsi. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKAHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMH 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHUs, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHHU3ME PEAKIUN PaJUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYEHUs U TPUMEHEHUE aJIKaHOB.

[uknoankauel. O0mias ¢popmynina, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CrOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbsl. ['oMosiorudeckuii psii aakeHoB, obmias (Gopmyia, HOMEHKIATYypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEGKY] AalKEHOB, Sp -
ruopuau3anysl aTOMHBIX OpOWTalield yriepoaa, G- U m-CcBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHMYECKUE CBOMCTBA: PEAKLUMM NPUCOCAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IpU JBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaneHoB (CONpsHKEHHBIE, U30JMPOBaHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONMPSKEHHBIX TUeHOB. CrtocOObI MOMYyYEHUS U TPUMEHEHUE aTKAJUEHOB.

Ankunbl. ['omonorudeckuii psijy akuHOB, oO1as GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs, JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHUCIIOTHBIE CBOMCTBA QIKMHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopolibl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PEaKlUy 3aMelIeHUs] B O€H30JbHOM KOJIbIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOEAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUJIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajoreHoB. (OcoOeHHOCTU
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHnHslil yrosib U npoayKTsl ero nepepadbotku. Crocobsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKTY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTrCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, [UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOoreHNpPOU3BOAHBIE BOJHOIO U CIIMPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsarue 0 METAJTIOOPTraHUYECKUX COCIUHEHHUSIX. Ucnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMpPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
u3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTh), KAUYECTBEHHBIX
peakiuii YriieBoJIOPOJOB Pa3UYHBIX KJIacCOB (OOecIBeYMBaHUE OPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJlihs, B3aWUMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepojga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, IOJYYEHHE OHTUJICHA U
W3YYEHHUE €ro CBOMCTB, O3HaKOoMiieHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIACTMAcC, KayuyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YTJIEBOJIOPO/IOB M FAJIOT€HIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsiopoacoaep:kamniue opranudeckue coeIMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcOUPTHl. CTpoeHHUE MOJIEKYN (HAa MOpUMEpe
METaHOJIa W J3TaHojda). ['oMosorudeckuil psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIIOpONHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PpEAKIMM 3aMEIIeHUs, JeTujipaTallui, OKHUCICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl MOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONbL W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMENICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCJIOTaMH, KayeCTBEHHas peakius Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHne o MexaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrmocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonbHOrO fAnpa. dusmveckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHust U npuMeHeHue gperomna. @enonpopmaabaeTuaHas CMOJIA.

KapOoHWIIbHBIE COETMHEHHS] — ANIBAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosIoruueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHME  CBOICTBAa  aIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUU Ha AJIbJIECTUBI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]I0OB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KHUCI0T. M3oMepus n HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpoaHBIE CBA3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi JSTepuUKalvM, peakUMd C YYaCTUEM YIJIEBOJOPOIAHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTBL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX M APOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAas, MNaJIbMHUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JUHONIeH08as KuciaoTel. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOMCTBA: THAPOJW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. CTpoenue, pU3nYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1eouHo cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpb114 KaK CONTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE.

OOwras xapakTepucThka yriaeBooB. Kimaccudukanus yriaeBoaoB (MOHO-, JH-
U rnonucaxapuael). MoHocaxapuIbl: TJIOKO3a, (pPYyKTO3a, rajgakro3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, CIOUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTO3a U
JaKkTo3a. BoccTaHaBIMBaKIIME M HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTeH W newnono3a. CTpoeHne MakpoMOJIEKYJl Kpaxmania, TJIMKOT€eHa U
HeJUTroNo3bl.  PU3MYECKWEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs pEeaklUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJydyeHUue 3PUpoB etonao3sl. [lonsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIepUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTbH PA3JIMYHBIX COUPTOB B BOJIE, B3AMMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHMPTAa B aJbJIETU]I HA PACKAIEHHOM MEIHOM MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEaKIMM Ha aibJAeTH]bl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TuapokcuaoMm meau(ll), BzammoaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAJbHBIX 3aAad 1Mo temMaM «ChupThl U
dbenomsly, «KapooHoBbIe KHUCIOTHI. CII0KHBIE YPUPHI.

A3oTcoaep:xaniue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKre MpPou3BOAHbBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHEBIC.
Crtpoenue Moliekyl, oOmmas gopmysa, U30MEpHUsi, HOMEGHKJIATypa U (HU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHCTBUE TEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTtudeckoro psnga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKyJie aHmIHHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHWwIMHA. KauecTBeHHBbIE peakiud Ha aHwInH. CrnocoObl
MOJy4yeHUs] U TpuMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH307Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3nYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(OTEpPHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAuN, OOpa3oBaHUE TENTUIHON CBS3H.
buonorndeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIESNTHIOB.

benku kak mnpupojiHble TOauMeEpbl. llepBuyHas, BTOpUYHAs M TpETHUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJKOB: THAPOJIMU3, JEHATypalusi,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl W3YyYE€HHUS BEIIECTB W HUX NPEBPAIICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«AzoTcoaepxaniue OpraHUYECKUe COCIMHCHHUS u «Pacmo3naBanme
OPraHUYECKUX COCTUHEHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHHM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTasar). Y THinU3aius u nepepadoTka MiacThKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbie (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
O3HAKOMJICHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJIsIpHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIpHON  (pOpMYJIBI OPTaHMYECKOIO0 COSTMHEHHS Mo Macce (00BEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XWMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, OMpPEAECICHUE JOJIM BBIXOJIa MPOAYKTa PEAKIHH OT TEOPETHUYECKU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHWE KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, TPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYIIA,
OSHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, meTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOoHBI TUIl TUTaHHS, OpOKEHHE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

['eorpadust: mone3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUs: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH H
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukarus XuMU4eCKuX 3JIEMEHTOB (S-, P-,
d-, f-snmements). PacmpeneneHue 3JIEKTPOHOB MO ATOMHBIM  OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
NPOCTBIX M CJIOHBIX BEIIECTB [0 TrpyndnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Meunneneesa.

XuMHueckasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBsi3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpe COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBienre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUIaHJbl. 3HAYEHUE KOMILIEKCHBIX COEIUHEHUHN.
[ToHsATHE O KOOPAMHAILMOHHON XUMUU.

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

[Tonsitue o nucnepcHbix cucremax. Mictunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM PaCTBOPOB:
MaccoBasi J0JIsl BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelllleHHbIE 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHUS OT/ICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKOH M OpPraHUYECKOM
XUMHUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMHUYECKUE YPAaBHEHUS.

CKOpoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (haKTOPOB.
['oMOreHHbIE U TETEPOreHHbIEC peakuu. Karanns u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakinu. XUMHUYeckoe paBHoBecue. KoHcTanTa
XUMHYECKOT0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuu. [Tpunnun Jle [laTense.

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

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTAaHOBJIEHUS.
Baxnelme OKUCIMTEIM W BOCCTAaHOBUTENIH. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOJN3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pa3lioKEHHWE MEPOKCUJa BOJAOPOJAa B MPUCYTCTBUM KaTajlu3aTopa, MOJEIH
KPUCTAJUIMUECKUX PENIETOK, IPOBEICHNE PEaKIINii HOHHOTO OOMEHa, OIpeiesieHHe
Cpelbl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYEHUE BIMASHUS Pa3IAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckast xuMmusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAIJIOB (Ha MpUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorennl. Haxoxnenue B mpupoje, crnocoObl MoidydeHus, (U3HUUEecKue H
XAMHUYECKUE CBOMCTBA. | aJlIoreHOBOAOPOAbI. BaxkHeuIe KUCI0pOoaCOaepkKaIINe
COCIMHEHUS TaJoreHoB. JlabopaTopHbIe W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [I[puMeHeHre rajJloreHoB U UX COECAUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U TEPOKCUBI.

Cepa. Haxoxzaenue B HOpUpoAE, CIOCOObI TMOJY4YCHHS, (PU3NUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeNTMHEHU.

A3zor. HaxoxJeHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAas
KHUCIIOTBI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOThL. [Ipumenenue a3ora
U €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnenve B mpupoje, CrocoObl MOTydeHHs, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoXA€HWE B Mpupoje. AJUIOTPOIHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHE CBOMCTBAa MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraeponom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u e€
COJM. AKTHBUPOBAaHHBIA yroiib, aacopOuus. dymnnepensl, rpadeH, yriepoaHble
HaHOTPYOKu. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE H
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpumeHeHne KkpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢usznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY U TEXHHKE.
CrmuiaBel METANIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspkeHW  metawioB.  OOmMe  CrocoObl
NOJIy4eHUS METaJJIOB: TUAPOMETATYPTHs, NUPOMETAILTYPIHUs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHUE CBOMICTBA, NPUMEHEHHE MPOCTBIX BEIIECTB W HX COEIWHEHUU.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.



ATIOMUHWI: TTOTydeHue, (GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX mnoarpynn (b-rpymm)
[leprognyeckor CUCTEMbI XUMHYECKUX IIEMEHTOB.

du3nyecKkue U XUMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUabl u
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

Pu3znueckue M XUMHYECKHE CBOMCTBA MapraHla M €ro COEIUHEHHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kanus, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKkne U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCupl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

du3nyYecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COCUHEHNM.

[Muuk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenune
[UHKA U €r0 COeIUHCHUH.

DKCNEpUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHUCJIOPOJE, M3Yy4YEHUE KOJUIeKIMU «MeTaiibl W CIUIaBbD), B3aUMOJICHCTBHE
MICJIOYHBIX M IIETOYHO3EMENIbHBIX METAIJIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
U KAaTHOHbl METAJJIOB, B3aUMOJECUCTBUE THIPOKCHUIOB ATOMHUHHS M I[MHKA C
pacTBOpaMM KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUS»,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIID.

XUMHUS U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOrO pa3BUTUs yenoBedyecTna. [lonstue
O Hay4YHbIX MeETOAaxX I[IO3HAHUSI M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble puHUIMNBI OpraHU3alui XUMHYECKOTO IPOU3BOACTBA. [IpoMbllIeHHbIE
CHOCOOBI MOMYYEHUSI BAKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPeNbl U €ro MOCIEICTBUS.
Pounb xumun B 006ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ©W 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XvMHS THAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIEBbIE J00aBKU. Poib Xxumun B
oOecIieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS TpernapaToB OBITOBOM XHUMHU B IIOBCEIHEBHOMN
JKU3HU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIC YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KE€paMHKa.
Marepuansl g 31eKTpOoHUKU. HaHOTEXHONIOTUN.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WM o0bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIA OIHO U3
BEILIECTB HMMEET NpUMEcH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKlUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PACTBOpPA C OMNPEACIEHHOU
MAacCCOBOM JOJIEH PAcCTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOAYKTa pPEaKUHH OT
TEOPETUYECKU BO3MOMKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzainusi MeXOpeAMETHBIX  CBsA3€d TMpU  H3YyYeHHM  oOOlmel u
HEOpPraHU4ecKorM XxuMuM B 11 Kilacce ocylIecTBIISIETCSl Yepe3 MCIOJIb30BAHUE KAK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CUHTE3, Kjaccu(uKalus, nepuoguIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
(dbuznYecKre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHus3M, dKocHcTeMa, bnocdepa, MeTaboIN3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaibl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOTUIMBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWNU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» HA YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI  CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACIICHHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOEHUA TpeaMeTa «XUMHUSD»  OTPaAKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEILHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4JaronIMXcs B MPOIECCE peau3aiy 00pa3oBaTeIbHON AESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JESITEIHLHOCTH
oOy4Jaronmxcss B MPOLIECCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M MPaBUJIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHbICE HAyKU €CThb pE3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHalm3e MHPOPMAIMH O MEPEAOBhIX JTOCTHKEHUSX COBPEMEHHOW OTEYeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0O TTOBEICHNUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIliH, CBA3AHHBIEC C XUMUYECKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHWBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 310pOBOro U 0O€30MacHOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30mMacHOr0 OOpalleHHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBLHOCTH;

MOHMMAHUS LEHHOCTH TpaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TIOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTUE€ B PEIICHHMM MPAKTUYECKUX 3aaad
COI[MAJILHOM HAIMPABICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQECCHl pa3IudHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHUM M0 XUMUHU;

YBaXEHUS K TPYY, JIIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOH TPaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3anui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMUH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IIEJI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHHUA TJI00aTBbHOTO XapaKTepa 3KOJOTHYECKHX Mpo0JieM, BIMSIHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEBI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAMOHAIBHOTO MPUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOTHON cpelie, YMEHHsI TPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITA JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUSA
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEeHIeHUH TPoOJeM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMaHHCTUYECKOW HAINPaBJICHHOCTA W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIIOIH30BAThH
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BBIBOIOB;

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

MHTEpPECA K TO3HAHUIO, UCCIIEI0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHNIO, K AKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUW MO XUMUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM TpyAa B pasNudHbIX chepax mpodeccruoHaaIbHOMI
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3oBaHus BKIKOYAIOT:

3HaUUMble Uil (OPMHUpPOBAHUS  MHPOBO33PEHUS  OOydYaIOIMIMUXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh, HAyYHOM KapTHHBI MHUpa H CHEeUNU(PUKYy METOJ0B TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepusi, BEUIECTBO, YHEPIusl, SBJICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHEBIE), o0ecreunBaroIye (dbopmupoBaHue (yHKIHMOHATIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA U  PETyJATHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MOpoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh LeIU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHW 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSTHS JII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU I KJIAaCCHU(PHUKAIIMU BEIICCTB H
XAUMUYECKUX PEAKIIHM;

YCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pacCMaTPUBAEMBIX
SABJICHUAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJHAYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMHUYECKON



peakiuu — MpU PEIICHUU Y4YEOHBIX IO3HABATENIbHBIX M NPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB U XUMHYECKHUX
pEaKIHnii;

dbopMynTupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIBLHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCICAOBAHMUS,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOJEIaHHOMN paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTUPOBATHCA B PA3JIUYHBIX HCTOUYHMKAX uWHPopMauuu (HaAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IMYHBIX BHIOB U (opM
MIPE/ICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbI MIPU TMOUCKE U
orbope wuHPOpMaNKK, HEOOXOJUMOW [T  BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEAECIIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCMOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpelncTaBiIcHUs
uHpopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: MNPUMEHATh MEXIpeAMETHbIe ((Dusudyeckue
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /U
AUCKYCCHH, BBICKA3bIBATH UACH, (1)0pMYJ'II/Ip0BaTI> CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIaTh C Mpe3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOW pabOoThI MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peaanu3alud yueOHOro NpoeKTa, U GopMyIUpOBaATH BHIBOJIBI
M0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIE 1eHCTBHS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEIbHOCTh, Ompenelisas e¢ Ieau W 3aJavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpeajiaraeMbplii aJlroOpuT™M ACHCTBHM IpHU
BBITIOJTHEHWHU Y4YeOHBIX M HCCIICIOBATCIBCKUX 3ajay, BBIOMpaTh HamoOoJjee
3¢ deKTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs] HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiuu3a u
CaMOOIICHKH.

NNPEIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOCHHS MPOTPAMMBI 10 XUMHH Ha yriayOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEro oOpa30BaHUS BKIIOYAOT CHEIU(PUIECKUC
JUIs1 yueOHOro npeaMeTa « XUMUs HaydHbIe 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHUIO, UHTEPIPETAIMU U TTPEOoOPa30BAHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHUS W MPUMEHEHWIO 3HAHWW B PA3JIMYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYalMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUU TPEAMETHBIE Pe3yJIbTaThl MPEACTABICHBI 10 TroJaM
W3YyUYECHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuUMUSD»
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SJHEPTeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMoOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYyJIbTYphI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U TIPUPOJIHOMN CPEJIC;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOINE TTOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHASL
obojouka aroma, S-, p-, d-aToMHBIE OpOMTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX oOpOuTane, HOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIHLHOCTD, CTETICHh OKUCIICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJIIPHASI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKENET, QyHKIIMOHATbHAS
TpyIIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTYpHasi M NPOCTPAHCTBEHHAs (TeoMeTpuYecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIECBOAOPOJIBI,
KHCIIOPOJ- M a30TCOJEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs DHEPrHUM TIPH XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAaHUS TPUIMHHOCTA U CUCTEMHOCTH XMMHWUYECKHUX SBIICHU; MPEACTABICHUS
O MEXaHM3Max XWMUYECKHX pEeaKIUui, TePMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN d(pdexThi, opueHTanTsl | u Il pona);
(baKTOJOTHYECKHUE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYCHHH U OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETPHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPepabOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHITHM,
yCTaHaABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHATHS TIPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

chOpMHPOBAHHOCTH YMEHHUIA:

UCITIOJI30BATh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBIICHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEICTHBIX) (POPMYIT OPraHMICCKUX
BEIECTB;

COCTABJISITh YPAaBHEHUSI XMUMHYECKUX PEAKIUA U PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  TMOCPEICTBOM  COCTABJIICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pPEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABIHMBATH MPUHAIC)KHOCTh HM3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy MU CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne COoeAMHEHWH, JaBaTb WM Ha3BaHUA I1I0 CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHUYECKUX BEIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOIb, (eHos, (QopManblerujl, aueTajblerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPEICTATh BUJ XHMHUYECKONW CBSI3M B
OpraHUYECKUX COCJIMHEHMUSX (KOBAJICHTHAas W WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKUE CBOWCTBA TUIWYHBIX MPEICTABUTENCH pPa3THMUHbIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKaHOB, [IUKJIOATKAHOB, aJIKECHOB, aJIKA/IMCHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AQJbJECTUJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYIHD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMil C UCHOJB30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHPOBAHHOCTh YMEHHS TOATBEPXKJIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- M T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (HEe(dTb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE TPUMEHEHHE TPOIYKTOB MepepabOoTKH;

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

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE ornepanuu
MBICIUTETILHON JESITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEACTBEHHBIX CBA3EH — IS MU3Yy4YCHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU JPYTUX E€CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepHaJbHOIO €IMHCTBA MHUpAa,
MCIIOJIB30BaTh CUCTEMHBIEC 3HAHUSI MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopmyllaM U ypaBHEHHUSIM XUMUUYECKUX PEAKIMKN C UCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BElIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMMHUYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHMs, INIOTHOCTH ra3000Pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IIPOTHO3UPOBATH, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTMYECKOW  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JI€ATEIbHOCTH YEJOBEKAa, CBSI3aHHOW C  MepepadoTKOU
BEILIECTB, UCMOJb30BATh MOJYYECHHBIC 3HAHUS JJISl IPUHSITUSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpPMHUPOBAHHOCTh YMEHHH: CAaMOCTOSITEIBHO IJIAHUPOBAaTh W TIPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIy4YeHHE W M3y4EHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM ITPaBHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAMU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIATh B pazIudyHONd dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJIOTHUYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
TIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUA HA KHUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAasi cMbICH TTokazaresis [1/1K;

aHAJU3MPOBATh IIEJICCOO0PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANIPABICHHBIH TMOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopmaiuu, UuTepHeT u apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO WH(}OpMaIuio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUalbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK W €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPreTHUCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECHEYEHUH PAIlMOHAIBHOTO MPUPOIOIOIb30BAHUS, B
bopMHpPOBaHUKM MHUPOBO33PEHHUSI U OOIIEH KyJbTypbl 4YEJlIOBEKa, a TaKkxke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 370pOBbI0 M IPUPOIHON

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

M30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BAJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBsi3b (KOBAJIGHTHAs, WOHHAs, METa/NIMYecKasi, BOIOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTHYECKAass JUCCOILMALIMS, CTENEHb JHUCCOIMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKOUN PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINHU, XUMUUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJIUTHUYECKOM TUCCOLMALNM, NEPUOIUYECKUN
3akoH J[.1. Menneneea, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUsS] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJHUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSHHWU BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHW3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KHUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE€30MacHOM
WCIIOJIB30BAaHNN BAKHEHUIIMX HEOPTaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEeATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHU;



c(OPMUPOBAHHOCTh YMEHHMsI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKLUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIEHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW PpEmETKH
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHUYECKOW CBSI3M W THUINA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTABY, XUMUUYECKUE PEAKIIUH 110 PA3INYHBIM IIPU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPHUOJNYECKOTO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCNOJNB3Yys  TOHSTHS
«QHEPreTUYECKHE YPOBHU», «IHEPIreTUUYECKUE IMOAYPOBHMU», «S-, p-, d-aToOMHbIE
opOuTaNM», «OCHOBHOE WU BO30YXIEHHOE JIHEPreTUYECKHUE COCTOSHHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojgam u rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJICKTPOHHBIX 000JIOYECK;

chOpMUPOBAHHOCTh YMEHHH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHME TEHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh yYMEHHUSI PACKphIBaTh CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajiaHca
THX pEeaKUud; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOJIM3a;  PEaKklun
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATIOMUHUS);



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTH XHMMHUYECKOW pEAKIHUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOT0 PABHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3jeicTBuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIINUICHHOTO TMOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue Hay4yHble TMPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€J1eCO00Pa3HOCTh
MPUMEHEHUS HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHHUM O METOJax HAyYHOIO
MO3HAHUSL SBJICHUW MpUPOABI — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBAHUE,
AKCHEPUMEHT (PEajbHbI U MBICIICHHBIN ), HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMMX MECTO B TMPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IJIs
0oJee 0CO3HAHHOTO MMOHUMAHHUS MaTePUATILHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJIIpHAs KOHIICHTPAIUs»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT U IIEIOYEH C
M3BECTHON CTEMEHBIO AUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIU OJHO U3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
onpeIeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA HUIM JAHO B M30BITKE
(MMeeT TpWMECH); JOJIM BBIXOJA MPOJAYKTa peakinuu; OOBEMHBIX OTHOIICHUI
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MpOBEJACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOT'O COCTaBa HEOPraHMYECKUX BEILIECTB, ONpPEEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIbI) HHIUKATOPOB, H3YyYCHUE BIUSHUS
pa3uuHbIX  (PAKTOPOB Ha  CKOPOCTh XMMHYECKOM  pEakiuu, pelieHue
HKCIIEPUMEHTAJIbHBIX 3afad mno Temam «Metamey u  «Hemeramnbsy) ¢
coOI0IeHHEM TIpaBUII O€30MacHOr0 OOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBanueMm, (HOpMyIUpOBaThL I€Jb HWCCJCJAOBAHMS, TPEICTABIATH B
pasnu4HON (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCTD;



c(hOpMHPOBAHHOCTh YMEHUI: COOJIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocysoM M 1abopaTopHbIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIIATh II€JIC€HANPABICHHbBIN TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 MHGOpMAIMIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUSI OPraHMYECKUX coeAnHeHu A. M 8 bubmmorexa LOK
' P P s T https://m.eds00.ru/d69df650
bytneposa
Wroro no pazueny 8
Pasznea 2. YrieBoaopoabl
)1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI, 5 bubnnoreka [JOK
' IUKJIOAJIKAHBI https://m.edsoo.ru/d69df650
’9 HenpenenbHbie yraeBogopoOabl: alKeHbI, 14 1 bubnnorexa [JOK
’ AJIKAJMECHBI, AJIKUHBI https://m.eds00.ru/d69df650
bu6nmoreka [JOK
2.3 A 8
POMATHHECKHE YTICBOMOPOIET (apeHH) https://m.edso0.ru/d69d{f650
)4 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnorexka [JOK
’ nepepaboTka https://m.edso00.ru/d69df650
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1 bubmmorexa [OK
' P A r AOPOA https://m.eds00.ru/d69df650
Uroro no pazgeny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
b K
3.1 Crnuptsl. ®enon 11 1 nommorexa O

https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK
3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 hitps-//m.cdsoo.ru/d69df650
a¢upsl. XKupbr
bubmuoreka [JOK
33 YLICBOIEI 0 https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasznea 4. A3oTconeprxkaiye opraHudecKkue coeuHeHust
bu6mmoreka [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3zaea S. BeicokomoieKy/IsipHbIe COeIMHEHUS
5.1 BEICOKOMONIEKYAIPHBIE COEAUHEHUS 6 bubmmorera [TOK
' YIp s https://m.eds0o.ru/d69df650
Hroro no pazneny 6
OBILIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102



https://m.edsoo.ru/d69df650
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB H TeM nuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKon
1.1 n Ilepnoanueckas cucreMa XUMHUECKIX 9 bubmorexa HOK
' PHOA https://m.edsoo.ru/2dd57f24
anemeHToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOrooOpasue 1 | bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd5724
bubnuoreka [{OK
1. X 1 1
3 HMHHECIHE peaiinti ? 3 https:/m.edsoo.ru/2dd57124
Wroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumust
bu6nmorexa LIOK
2.1 H 1 1
CMCTAILTRT 3 3 https://m.edsoo.ru/2dd5724
bu6mmoteka IIOK
2.2 M 23 1 2
T https://m.edsoo.ru/2dd57124
Hroro no pazgeny 54
Pa3znen 3. XumMus u :Ku3Hb
31 MeTo1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuorexa [{OK
) )KU3Hb https://m.edsoo.ru/2dd57124
Hroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4eCKOW XUMHH,
IIPE/ICTABIICHHUE O 1 bubmorexa LHOK
P https://m.eds00.1ru/3686e6f5
MHOT000pa3uu OPraHuYEeCKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
nepoaa (OCHOBHOE U
}1372361) NEHHOE COCTOSTHUS) 1 bubmmorera [JOK
v ' https://m.edsoo.ru/0ce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMu4eckas CBsi3b B
OPTaHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3oBaHUs 1 bubmorexa HOK
. P https://m.edso0.ru/8d39f5¢8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3psbiBa CBsA3EH
Teopus crpoeHus
OpraHMYeCcKUX COeOUHEHUN A 1 bubmmnorera [TOK
P ' https://m.eds00.ru/9e595¢b8
M. byrneposa
Buapl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. | bubnuorexa [IOK
DnekTpoHHbIE 2P HEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUIECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEeIMHEHUI

IIpencrasienue o
KJIacCU(UKALIUU U

bu6mmoreka [IOK

6 crcTeMatircckas https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bubnnoreka [HOK
OpraHUYeCKON XUMUHU https://m.edsoo.ru/ba5706aa

g Cucrtemaru3zanus 1 0000IICHUE bu6mmoreka [JOK
3HaHUH 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHU P,
obmras popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [HOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DuU3nvecKue U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxxnenue ajgkaHosB B

11 npupoe. CriocoOs! mosyueHus Bubmmorexa LHOK

https://m.edsoo.ru/259b0asb
Y IPUMEHEHHUE ATKaHOB
[{uknoankaHbl: 00IIast
dbopMyna, HOMEHKIIATypa

12 U30MepHUst, 0COOEHHOCTH bubnuorexa [IOK
CTPOCHUSA U XUMHAYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHNE

.. bubmuorexa [JOK

13 Pemenue pacu€THbIx 3a/1a4 Ha

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA I10 MACCOBBIM JI0JIAM
aTOMOB DJIEMEHTOB, BXOJAIIUX
B ero cocras. CucremaTusanus
U 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
obmas popmyna,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuoreka [JOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekys. CTpyKTypHas ¥ LIUC-
TpaHC-U30MEPUS ATTKEHOB
dusnuecKkue 1 XUMHYECKUE
. bubnuorexa [JOK
15 CBOMCTBA aNkeHoB. [IpaBuiio
https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 Croco0sI noydeHus u bubnuorexa [JOK
NIPUMEHEHUE AJIKEHOB https://m.eds00.1ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "[lonydyeHue sTuneHa u bubmmorexa [TOK
yi _ https://m.edsoo.ru/0941eed8
W3y4YEHHUE €r0 CBOMCTB
Pemienne pacu€THbIX 3a1a4 HA
18 ompeieJICHUuEe MOJICKYIISIPHOM bubnnoreka [JOK
(bopMyITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AnKaueHbl: CONPsHKEHHBIE,
M30JIMPOBAHHbIE,
bubmuorexa [JOK
19 KyMYJIUPDOBAHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

https://m.eds00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XuUMHUYECKHe CBOMCTBA bubmuorexa [JOK
CONPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d

)1 Crioco0sbI MoTy4eHus u bubnnorexka [HOK
[IPUMEHEHHUE AJIKaJIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBL: TOMOJIOTHYECKUH Psij,
obmas ¢popmya,

22 HOMeHK(JEaIT)y;]a, AJIEKTPOHHOE U bubmorexa HOK

https://m.edsoo.ru/68bbccde
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3UYECKHE CBOMCTBA

23 XUMHUYECKUE CBOWCTBA aJIKUHOB bubmmorexa [IOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakiuu Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

’s CriocoObl nostyyeHust u bubnnorexa [HOK
NPUMEHEHNE ATKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 YPAaBHEHUIO XUMHAYECKON bubmmorexa [OK

https://m.edsoo.ru/5db8e526
peakiuu

7 Cucremaru3zanus 1 000011eHne
3HAHUH 0 TeMeE
ApEHBbI: TOMOJIOTHYECKUH Psif,
obmas popmyna,

)3 HOMEHKJIaTypa. DJIEKTPOHHOE U bu6nuoreka [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ OeH30J1a U TOIyoa,
ux (pusmyeckue cBONCTBA

’9 XUMHYECKUE CBOICTBA apEHOB: bubnunoreka [JOK

pCaKknuu 3aMCIICHUS

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

XUMHYECKUE CBOMCTBA apEHOB:

30 peaKkuu NPUCOCTUHEHUS, buGnnorexa LIOK
https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCO0EHHOCTH XUMHUYECKUX bubmuorexa [JOK
CBOWCTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacuéTHbIX 3a7a4 Ha

10 onpeaeieHue MOJIEKYJIIPHOU bubnnoreka [HOK
(bopMyITbI OPraHUIECKOTO https://m.edsoo.ru/53461a2¢
BEIIECTBA

1 CriocoObl nostyyeHust u bubnnorexa [HOK
MPUMEHEHUE aPEHOB https://m.edsoo.ru/6£717d09
I'eneTudeckas CBsI3b MEXKITY

34 Pa3JIMYHBIMM KJIACCAMH
YIJIEBOIOPOIOB
Pacuérel no ypaBHEHUsIM
XAMHYECKHUX PEaKIUM.

35
Cucremarusanus 1 00001eHne
3HAaHUMU 110 TEME

36 [Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

37 KaMeHHBII yronb U IpogyKThI bubnnorexka [JOK
ero nepepaboTKH https://m.eds00.ru/69b3398b
Hedtb 1 ciocobs! e€

38 nepepabotku. [Ipumenenune fgfi;;f;;ggg 19deT8
IPOAYKTOB NepepaboTKU HEPTH
['eneTndeckas CBA3b MEXIY

39 Pa3IMYHBIMU KJIACCAMU

YTJIEBOAOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

l'anorenonponsBoHbIE
YIJI€BOIOPOIOB: ANEKTPOHHOE

bubmuoreka [JOK

40
CTPOCHUE; pEAKIIUN 3aMENICHUS https://m.edso0o.ru/82b4d759
rajoreta
JleiicTBue 11eouei Ha
rajJjoreHIpou3BOJAHbIE.
41 BzaumoneiictBue
IUrajJoreHajJkaHoB ¢ MArHUEM U
LIUHKOM
Cucremaruzanusg U 00001IeHne
42 3HAHUU MO pa3jiel bubmorera [JOK
" p " y https://m.edso0.ru/20e89{22
YTIeBo0pOoAbI
43 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"VYrineBonopoasr" https://m.eds00.ru/95¢9¢298
[IpenenbHBIC OTHOATOMHBIC
CIIUPTHL: TOMOJIOTUUECKHH A,
o6111asg hopMyiia, CTpOECHUE
44 MOJIEK ?1) flnge I/Iﬂp Bubmorexa ITOK
M pHA, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpu3nyecKkue
CBOMCTBA
XUMHYECKHE CBOUCTBA
45 [IPENENbHBIX OQHOATOMHBIX Bubmorexa ITOK
pel a https://m.edsoo.ru/26ee34fe
CITUPTOB
Crioco0bI nostyueHust u
46 OpUMEHEHUE OJHOATOMHBIX Bubmorexa IIOK
p https://m.eds00.ru/484100000000000
CITUPTOB
47 [IpocTeie a¢upsr: bubnnoreka [JOK

HOMCHKIJIaTypa U U30MCpuUs,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOCHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOWUCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX

bu6mmoreka [IOK

48
bu3HYECKUE U XUMUYIECKHE https://m.edsoo.ru/ee4d84aa
CBONCTBA
CniocoObl noy4eHus u

49 MIPUMEHEHNE MHOTOATOMHBIX bubmmorexa [OK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHHUE MOJICKYJIbI,
. bubmuorexa [JOK
50 buznyeckue cBoMCTRA.
https://m.edsoo.ru/2ce72618
Tokcu4HOCTH PeHoma
bubmuorexa [JOK
51 Xumuueckue cBoicTBa hpeHosna
¢ https://m.edsoo.ru/037ca5{9

5 CriocoObl nostyyeHust u bubnnorexa [HOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Pemenne skcnepruMeHTaIBHBIX bubnnorexka [JOK
3azna4 no teme "CrnupTsl U https://m.edsoo.ru/fd0ced09
benonsr"

54 Cucremarusanus 1 00001eHne bu6mmoreka [JOK
3HAHUU 110 TEME https://m.edsoo.ru/1810cb9b
Anbaeruibl U KETOHBI:

AJIIEKTPOHHOE CTPOCHHE
55 KapOOHUIBHOMN TPYIIIIbI; bubnuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyra, u3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
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AJIBI[CFI/II[BI 1 KCTOHBI:

56 ($U3UYECKHEe CBONCTBA; pEaKIINU buGnnorexa LIOK
- P https://m.edsoo.ru/c887425¢
MIPUCOCTUHCHHS
Peakmuu okucieHus u
57 Ka4eCTBEHHBIC PEaKIIUU buGnnorexa LIOK
p https://m.edsoo.ru/a393baa9
aJIbJIETHI0B U KETOHOB
58 CrocoObI oTy4eHUs bubnnoreka [HOK
AIbACTUI0B U KETOHOB https://m.edsoo0.ru/520d1c51
OIHOOCHOBHBIE TIPEICIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecObl113
MOJIEKYI
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KUCJIOT, UX bubmmorera [TOK
P o https://m.edsoo.ru/700cc87b
(dbu3nYecKue CBOMCTBA
XUMHYECKHE CBOUCTBA
61 IPENEIbHBIX OJHOOCHOBHBIX bubmorexa LHOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCco0OEeHHOCTH CBOMCTB
6 MYpPaBbUHOMN KUCIIOTHI. bubnuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOMCTB:
HETPEeACIbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmoreka [IOK
63 TUKapOOHOBBIX,

TUIPOKCUKAPOOHOBBIX KHCIIOT.

HpeI[CTaBI/ITCJ'II/I BBICIIHUX
Kap6OHOBLIX KHUCIIOT

https://m.edsoo.ru/83a08773
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[ToHsATHE O IPOU3BOAHBIX

bubmuorexa [JOK

64 KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHHe KapOOHOBBIX bubmmorexa LHOK

https://m.edsoo.ru/7¢065¢9d
KHUCJIOT
CnoxHbie dpupsr:

66 TOMOJIOTUYECKHH psiJl, oO1as bubnnoreka [HOK
dbopmyna, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIAaTypa

67 DOuU3nvecKnue U XUMUYECKHUE bu6mmoreka [IOK
CBOiicTBa 3(hUpOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peaKIru, Ha OIpe/eIeHUE
MOJIEKYJISIPHOM (OPMYIIBI
OpPraHUYECKOI0 BEIECTBA
[IpakTuueckas padbora Ne 3.

69 Peienne skciepuMeHTAIBHBIX bubnnorexka [JOK
3agad no Teme "Kap6oHoBbIe https://m.edso0.ru/486671fb
KucnoThl. CroxHbIe YPUphI"

Kupsl: ctpoenue, pusnueckue
70 Y XMMHYECKHE CBOMCTBA bubmorexa HOK
https://m.edsoo.ru/al9c5b98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH bubnmoreka [JOK
HEIIPEIEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KUCHoT. JKupsl B IpUpoie

72 Mpbi1a Kak COJM BBICIIAX bubmmorexa [TOK

https://m.edsoo.ru/3¢566565



https://m.edsoo.ru/0d162d9d
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KapOOHOBBIX KUCIIOT, HX
Morolee nercraue. [loustue o
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuorexa [JOK

73
KUCIIOPOACOAEPHKAIIAX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKUi

75 CucremaTu3anus u 00o01IeHNne bubnnoreka [JOK
3HAHHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakKTepuCcTUKa

76 YIJIEBOJIOB U Kiaccuuxaus bu6mmoreka [IOK
yIIeBOJIOB (MOHO-, 1U- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Monocaxapupsl: puznyecKkue
77 CBOMCTBA U HaXOXKJICHUE B bubmmnorera [TOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IprMeHeHue rioKo3sl, €€
73 SHAYCHIE B bu6mmoreka [IOK
https://m.edsoo.ru/5¢61122d
KU3HEACSITEIIBHOCTH OpraHu3Ma
Hucaxapunpl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmuorexa [JOK
Haxoxnenue B npupose u https://m.edsoo.ru/eb0384e7
MPUMEHEHUE TUCaXapHJIOB

20 [Tonucaxapuasl: crpoeHue bubnuorexa [IOK

MaKpoMOJIeKy, (PU3NYECKHe U

https://m.edsoo.ru/72a04508
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XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
%) onpeAesieHue JOJIM BbIX0/1a bubnnorexka [HOK
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHUUYECKH BO3MOKHOTO
23 Cucremaruzanus 1 000011IeHNe bubnnorexa [JOK
3HaHUU 1O pa3zeny https://m.edsoo.ru/08d4364c
KonTponpsHast pabora o Teme
84 "Kucnoponconepxaiue bubmmorexa [OK
P P " https://m.edso0o.ru/42c6678e
OpraHUYECKUE COCTUHEHUS
AMUHBL: K1accudukarms,
CTPOCHHE MOJIEKYJI, 001Ias
85 (1)5 MyJa H30Meym[ bubmmorexa [TOK
pMY7Id, pYt, https://m.edsoo.ru/efaZebca
HOMEHKJIaTypa U pU3NYecKue
CBOMCTBA
26 XuMudeckue CBONCTBA bu6mmoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE aHWJINHA,
87 0COOCHHOCTH XUMHUYECKUX bubmmorexa [TOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
Crioco0bI nostyueHust u
88 npUMeHeHHe anupaTUIeCKIX bubnmorexa LIOK
P https://m.edsoo.ru/eal38763
aMUHOB
29 AMHWHOKHUCIIOTHI: HOMEHKJIATypa bubnuotexa [JOK

U u3omepus, GpuznyecKkue

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOeNbHBIE
MIPEACTABUTENH 0-aMUHOKHCIIOT

XUMHYECKHE CBOUCTBA
aMUHOKHCIIOT, UX

bubmuorexa [JOK

90 OHMOJIOTHYECKOE 3HAUECHUE
https://m.edsoo.ru/77df705a
amuHokucyioT. CUHTE3 U
TUAPOIIU3 TISTITHIOB
01 benku xak npupoaHsie bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPBI OEITKOB https://m.eds00.ru/429¢9899
bubmuoreka [JOK
92 XHUMHUYECKHE CBOCTBA OEIKOB
https://m.eds00.ru/6237306d
A3zoTcoaepikaiue
TFeTEPOLUKITNYECKUE
93 coeaunenus. Hyknennosnie bubnmnorexa LIOK
g PR https:/m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosnoruyeckas poiib
[TpakTuueckast pabota No 4.
Pemienne skcnepruMeHTAIBHBIX
94 284 110 TeMe bu6nmoreka [JOK
" & https://m.edsoo.ru/8e3c02d1
AzoTcoaepkaiue
OpraHUYEeCKUe coequHEeHus"
[TpakTuueckast pabota Ne 5.
95 Pemienne skcnepruMeHTaIBHBIX bubnmnoreka [JOK
3amad no treMe "Pacmo3naBaHne https://m.edsoo.ru/bde3fdf6
OpPraHMYEeCKHX COCTUHEHUN"
KonTpomnpHas pabota mo Teme
96 "A3zoTcoaepKalime bubmmorexa LIOK
P " https://m.edsoo.ru/ce561bc7
OpTraHWYECKUE COCTMHEHUS
97 OCHOBHBIE TOHATHUS XUMUU bubmuorexa [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUI U METOABI UX
CHUHTE3a —II0JINMEpHU3aITis U

https://m.edsoo.ru/7aa63ebd

MIOJIMKOHICHC AU

08 [Inactmaccel. YTunuzamnus u | bubmuoreka [JOK
nepepadoTKa MIacTUKa https://m.edsoo0.ru/82242¢0f
DJ1acTOMEpbI: HATYpaJIbHbBIN

99 CUHTETHUYECKUE KAYUYKH. 1 bubmmorexa LIOK

https://m.edso0.ru/246103ec
Pe3una
BonokHa: HatypalibHbIE,

100 UCKYCCTBEHHBbIE, 1 bubnuoreka [IOK
cuHTerndeckue. [lonumepsr https://m.eds00.ru/5963a601
CIEIHATBFHOTO HA3HAUCHUS
[TpakTuueckast paborta No 6.

101 Penenne skcriepuMeHTalbHBIX 1 bubnnoreka [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O06o0011eHNe U cUCTEeMaTU3ALUS

102 U3Y4YEHHOI'0 MaTepualia o TemMe | bubnnorexka [JOK
"BBICOKOMOJIEKYIISIPHBIE https://m.edsoo.ru/6a22ble8
coenuHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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11 KJIACC

KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTejbHbIE
padoTshI padoThI
pecypchl
| Atom. CocTaB aTOMHBIX fJIEP. 1 bubmuorexa [IOK
XUMUYECKUM 37eMeHT. M30TombI https://m.edsoo.ru/59c112¢ee
) CrtpoeHue 371eKTPOHHBIX 000JI04EK 1 bu6moteka [JOK
aTOMOB, KBAaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIeCKUX 1 bu6nmorexa LIOK
AJIEMEHTOB (S-, p-, d-, f-311eMeHThI) https://m.edsoo0.ru/61294af9
4 Pacnipenenenue 351€eKTpOHOB MO 1 bubnnoreka [JOK
aATOMHBIM OpPOUTAIIAIM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOHPUTYpAIIUU aTOMOB
5 BHeMeII;TOB B OCHO];il)-ION}I’II)/I 1 bubmorexa HOK
. https://m.eds00.ru/8149¢846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBbIE KOHPUTYpAIIUX HOHOB. | bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucteMa XMUMHUYECKUX
bu6nmorexa LIOK
7 anemeHTOB /1. 1. MeneneeBa, CBs3b C 1
N _ https://m.edso00.ru/16957¢01
COBPEMEHHOU TEOpHUEH CTpOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
g XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX | bubnmoreka [JOK

VIMH IIPOCTBIX U CJIIOKHBIX BEIECTB 10
rpymnIaM 1 epuoiam

https://m.edsoo.ru/f8468927
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Cucremaruzanus u 00001IEHUE 3HAHUM

Bbubnunoreka LIOK

nn

pacTBOpEHHOTO BelecTBa'", "MOJISIpHas
KOHLeHTpauus"

? 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumndeckou cBs13u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOW CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIEKyIISIpHBIE B3AUMOAECHCTBUS
BaneHTHOCTH M BaJICHTHBIE

1 BO3MOHOCTH aTroMOB. CBSI3b bubnuorexa [IOK
JJIEKTPOHHOU CTPYKTYpPBI MOJIEKYJ C HX https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOECHUEM

12 IIpencraBneHust 0 KOMIIJIEKCHBIX bu6nmoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MonekyasipHOro 1

13 HEMOJIEKYJISIPHOTO CTpoeHUs. Turbl bubnuorexa [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BENIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

14 [IpencraBneHue 0 KOJUIOUIHBIX bubmmorexa OK

https://m.edsoo.ru/da2¢70e4

pacTBopax
HctuHHBIE paCTBOPHI: HACKHIIIEHHBIE U

15 HEHACBIIIEHHBIE, PACTBOPUMOCTb. bubmmorera OK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatst

16 CriocoOsI BhIpaKEHUSI KOHIICHTPAIIUU bubnmnorexa [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3aga4 ¢ Mcnoyib30BaHUEM

17 MOHSTHH ""MaccoBas 10J1s but6mmoreka [IOK

https://m.edsoo.ru/785e0ab4
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13 Krnaccudukanus 1 HOMEHKIATypa Bbubnunoreka LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus U 0000IICHUE 3HAHUH bubmuorexa [IOK
110 TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabora no remam
"Ctpoenue aroma. [lepuonnueckuii

20 3akoH U [lepunoandeckas cucrema bubnmnoreka HOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeniecTna.
Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUeCKUX peakiun
B HEOPTaHUYECKOH M OpraHu4ecKon

)1 XUMHUHU. 3aKOH COXPAHEHUS MACChI bubnnoreka [JOK
BELLIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAIICHUS YHEPTUU TIPH
XUMHUYECKUX PEAKITUIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 peakuuil. TepMoxumuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boeluucnenus no ypaBHeHUSIM

23 XUMHUYECKUX PEaKIUi U bubnmorexa [IOK

https://m.edso00.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKopocTh XMMHUYECKOHN peakuuu, e€

24 3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB.
Karanus u xatanuzaropsl

25 ['oMOreHHbIe ¥ reTepOreHHbIE peaKuu

26 [IpakTuyeckas padora Ne 1 o Teme bubmuoteka [IOK

"BausiHue pa3nuyHbIX (GaKTOpPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKON peaKiuun"

OO6parumbie 1 HEOOpATUMBIE PEAKITUH.

bubnmoreka [IOK

27
XHUMHYECKOE paBHOBECUE https://m.eds00.ru/309529b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOPOB HA bubmorexa [IOK
p P " https://m.edsoo.ru/3bf34el7
MOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
DIIEKTPOIUTHYECKAS JUCCOIIHALIUSL.
29 CI/IJ‘ILHFI)JC U cJIa0bIe DIIEKTPOJIUTHI buGnuorexa [IOK
p ' https://m.edsoo.ru/5f766bdf
CreneHp QUccoLUain
Honnoe npoussenenue Boasl. Cpeaa
30 BOJHBIX .’fl)CTBO :B Bono Ho HI:II;I ’ bubnmorexa [IOK
A p POB. BOAOPOA https://m.edso00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAIOIIME B PACTBOPAX bubnuorexa [IOK
P HHe B pactBop hitps://m.eds00.ruw/09d5a9bd
3JIEKTPOJIUTOB
[TpakTruyeckas padora Ne 3 o Teme
32 "XUMHUUECKHE PEAKIIUH B PACTBOpPaX bubnmorexa [IOK
P & p p https://m.edsoo.ru/2e3daeb0
3JEKTPOJIUTOB
OKHUCIIATEIHFHO-BOCCTAHOBUTEIHHBIE
33 eaKluu. BaxxHeHIe OKUCINTENIN U bubmmorexa OK
PEAKIHi. https://m.eds00.1ru/56226060
BOCCTaHOBHTEIIHN
34 MeTto/ 371eKTPOHHOTO (3JEKTOHHO- bubmmnorexka HOK
HMOHHOTO) OanaHca https://m.edsoo.ru/fb691387
35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmnoreka [JOK
BEIIIESCTB https://m.eds00.ru/93fb97d2
36 Pemenue 3amay pa3siInyuHBIX THIIOB Bubmorexa OK
AaTp https://m.edsoo.ru/5a859d16
37 Pemenue 3agau pa3nuyHbIX TUIIOB bubnmnoreka [JOK
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https://m.edsoo.ru/5afa265d

18 Cucremaru3anus U 0000IICHUE 3HAHUH bubnuorexa [JOK
1o Teme "XumMuyeckue peakiuu" https://m.edsoo.ru/c161eb85

39 KonTponbHas padbota no teme bubnuoreka [JOK
"Xumuueckue peakuu" https://m.edsoo.ru/a8a0a930
ITonoxeHre HEMETAIIOB B
[Tepuonuueckoit cucteMe XMMUYECKUX

bu6nuoreka [IOK
40 anemenToB JI. Y. MenaeneeBa u
https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
du3nyeckre CBOMCTBA HEMETAINIOB
AmoTponus HEMETAIUIOB (Ha pUMepe
41 KHCJIOpoJia, cepbl, hocdhopa u bubmorexa HOK
pOZa, CCpRL, p https://m.edsoo.ru/ef92c91c
yriiepona)

4 Bogopona: nonyuenue, pusndeckue u bubnunoreka LIOK
XUMHYECKUE CBOMCTBA. [ 'uipuIbI https://m.edsoo.ru/0aa8f613
l"asiorensl: HAX0XIEHUE B IPUPOJIC,

43 CHOCOObI OTyUYeHUs], PU3NYECKUE U brbmmorexa [TOK

v L https://m.edsoo.ru/4e223795
XHUMHAYECKHE CBOICTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCIIOPOCOACpIKAIINE COCTHHCHUS bubmmorexa [IOK
POAICOAIEpXalll A https://m.edso00.ru/6b3255¢6
rajJoreHoB
JlabopatopHble 1 IPOMBIIITICHHBIE

45 CHOCOOBI MOTYYEHHS TaTIOT€HOB. bubnmnorexa [JOK
[IpumeHeHne rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COoeIMHEHNH
ITpakTuyeckas padora Ne 4. Pemenue

but6mmorekxa [IOK
46 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME

"T"anoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MPOMBIIIUICHHBIE CIIOCOOBI MOTyYCHUS,

bubnunoreka LIOK

47
(bU3UYECKre U XMMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IppuMeHeHune KuciIopoaa U 030Ha

bubnunoreka LIOK
48 OxcuIpl ¥ IIEPOKCUIBI
a p a https://m.edsoo.ru/5¢8816a0
49 Pemenne 3ama4d pa3IMyHBIX THIIOB bubmotexa [IOK
A4 P https://m.eds00.ru/2b6d8bdb
Cepa: HaxOKIEHHE B IPUPOIE,
50 CH(I)DCO6BI MO YYEHHUS qf)H;:/I‘leCKI/Ie u bubmorexa [IOK
yi o https://m.edsoo.ru/46afael6
XAMUYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBogopo, CyIbOUIbI
POBOOPOA, CYIb(pH https:/m.eds00.ru/7c875999
Kucnopoaconep:kaiiie coeqMHeHUS
52 Ccephnl gco6eHHI:)CTH CBOMCTB CEpHOI bubmorexa [IOK
ppL: p https://m.edsoo.ru/8cfa2548
KHACJIOTEI
[IpakTuueckas padora Ne 5. Pemenue

53 SKCIIEPUMEHTAIBHBIX 33J1a4 10 TEME bubmmorexa HOK

" P . | https://m.edsoo.ru/0afb05¢e4
Cepa u e€ coeuHEeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CIoCcOoOBI MOyYeHus, Pu3nyeckue u bubnmnorexa [JOK
XUMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopojacoaepxkamye coeuHCHUS

55 azoTa F())co6eHI£)ocm CBOICTB a30THOM bubmmorexa [IOK

) https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHneHne a30Ta M €ro COEIMHEHUM. bubmuoteka [IOK

A3OTHBIE Y10OpEeHHS

https://m.edsoo.ru/129f5059
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docdop: HaXOKAECHUE B IPUPO/IE,
CIoCcOoOBI MOJTyYeHus, PU3nIecKue u

bubnunoreka LIOK

57
XUMH4ecKkue cBoricTBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunsl dpocdopa,

58 docho c((i)) e(bxcf: ue Kkucinotel. Comnu bubmmorexa [IOK

P l\[, P ' https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCTOTHI

59 [Mpumenenue dhocdopa u ero bubnmnoreka HOK
coeauneHuil. @ochopHbe yIoOpeHUs https://m.edsoo.ru/a218070a
[IpakTuueckas paborta Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coeuHeHU"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 QIJIOTPOTIHBIE MOAU(UKALINY; bubmmoreka [JOK
(bU3MYECKre U XMMUYCCKHUE CBOMCTBA, https://m.edsoo.ru/1eb1919e
MIpUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

62 ne J:)y;(l\ll)) . (OJ'I)BHaﬂ KJI/IICJ'IOTa ueé brbmmorexa [TOK
YIIEpOa &4 https://m.edsoo.ru/dba58adf
conu

63 Pemenue 3amay pa3auvHbIX TUIIOB bubmorexa HOK

A&t https://m.eds00.1ru/6029b609
Kpemunii: HaxoxaeHIE B IPUPOJIE,
64 cfoco6r,1 MOJTyYEHUs (bmnrlzefmile u brbmmorexa [OK
v L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemuaus(IV), kpemaneBas bubnmnoreka [JOK
KHCJIOTA, CUJIMKATHI https://m.edsoo.ru/3170e7bl
bubnunorexa LIOK
[IpuMeHeHne KpeMHUS U €T
66 https://m.edsoo.ru/393cdac0

coenuaeHuil. CTEKII0, €ro MoJydeHue,

https://m.edsoo.ru/5823cefb
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https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
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https://m.edsoo.ru/5823cefb

BUJBI CTCKJIA

67 Pemtenue 3amay pa3iInyHbIX THIIOB Bubmaorexa ITOK
Aa1p https://m.edsoo.ru/b624{801
68 Cucremaru3anus U 0000IICHUE 3HAHUH bubmuorexa [IOK
o teMe "Hemeraniasr" https://m.edsoo.ru/6e864db5
69 KontposnbHas paboTa nmo teme bubnmnoreka HOK
"HemeTtamisr" https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIbHOMN bu6moteka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edso0.ru/2b7¢9510
IlonoxeHue MeTanIoB B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOECHUS Bubmorexa HOK
’ p https://m.eds00.ru/9839c¢16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mue ¢puznyecKkrue CBOMCTBA
72 MeTau1oB. IIpuMeHeHne MeTaIOB B Bubmiorexa OK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CnnaBsl MetauioB. Kopposust bubnmnoreka [JOK
METAaJIJIOB https://m.edsoo.ru/42b872e3
74 Pemrenne 3a1a4 pa3InyHbIX THIIOB Bubmiorexa IOK
st p https://m.edsoo.ru/e3de37b6
OIEKTPOXUMHUUECKUIN P HAIPSOKEHUH
75 MeTaJ'IJI'I)OB O6mue cn0110651 H(I))J'I eHUS bubmorexa LOK
' yi https://m.edsoo.ru/94eb377a
METAIUIOB
OO6mras xapakTeprucTuka MmeTayioB [A-
76 rpynumsl [leppoaudyeckoi cucTemsl bu6muoreka [IOK

XMMHYECKHUX d1eMEHTOB. Hatpuit u
Kanuii: mony4yeHue, pusndeckue u

https://m.edsoo.ru/e12¢26b3
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https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
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XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
IIPOCTHIX BEIICCTB U UX COG,Z[I/IHCHI/Iﬁ

O6mas xapakrepucTuka MetamioB [1A-
rpynusl Ileppoaudyeckoit cucTemsl
XMMHYECKHX 3JIEMEHTOB. Maruui u

bubnunoreka LIOK

77 .
KaJIBIIUI: TIOMy4YeHue, (GU3nIecKue u https://m.edsoo.ru/7c3e49¢c0
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTBIX BEUIECTB U UX COCAUHEHUIN
73 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubnuoreka [{OK
YCTPaHEHHUS https://m.edsoo.ru/c74bfac9
79 AnroMuHuil: nony4yenue, GusndeckKue u bubnuoreka [IOK
XMMHUYECKHE CBOMCTBA, MPUMEHEHUE https://m.eds00.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U
20 TUJPOKCH]IA aTFOMUHHUS, bubnunoreka LIOK
TUAPOKCOKOMILIEKCHI AITFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
ITpakTruyeckas pabora Ne 7. Pemenue
bu6nmorexa LIOK
82 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME
" " https://m.edsoo.ru/27a4at43
Mertasuibl TJIaBHBIX TTOATPYTII
OO1as xapakTepucTUKa METalIOB
23 no0ouHbIX noarpymn (b-rpymm) bubmuoreka [IOK
IIepnonnueckol CUCTEMbBI XUMUYECKUX https://m.edsoo.ru/610d7431
AJIEMEHTOB
duznueckre 1 XMUMUUYECKHE CBOMCTBA
84 XpOMa U €ro COeAMHEHU M, UX bubmorexa OK
P ’ https://m.eds00.ru/9911bef3
MIPUMEHEHHE
85 Baxwnerime coeMHEHUs Maprasiia. but6mmoreka [IOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
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IlepmaHranar xanus, ero
OKHCJINTENIbHBIE CBOWCTBA

https://m.eds00.ru/039d69¢8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 ’Kenesa u ero coenunennii. [lonydyenue bubmmorexa LOK
’ ya https://m.edsoo.ru/1b7{8741
Y IPUMEHEHHUE CIIJIaBOB Kelie3a
duznyeckre 1 XUMHUECKHE CBOIICTBA
87 MEIU U €€ COeIUHEHUN, X Bubmaorexa ITOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dusnueckue U XUMHUECKHE CBOMCTBA
28 IIMHKA ¥ €r0 COSAUHEHUH, UX bubnunoreka LIOK
MpUMEHEHHUE. | UAPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTuueckas pabora Ne 8. Pemenue
bubnunoreka LIOK
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352¢ea
MerTaibpl TOOOYHBIX MOATPYIII
90 Pemenue 3amay pa3sIiMuHBIX THIIOB bubnmorera OK
P https://m.edsoo.ru/a8b83d83
O000I11IeHNE U CUCTEMATHU3aIUs
91 U3YYEHHOT'0 MaTepuaja 1o TeEMe bubnmorexa OK
" i | p https://m.edsoo.ru/e91{e975
Mertanisl
9 KonTponbhas padota no teme bubmuoreka [IOK
"MeTasuibr" https://m.edsoo.ru/83f63ea3
93 AHanus pe3ynbTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMnu B o0ecrieueHuu
94 YCTOWYUBOIO pPa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

Ilonstue o HAaYYHBIX MCTOHAX
HCCICI0BaHUA BCIICCTB

https://m.edsoo.ru/080fe 10
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Hayunbie npuHIHUITBI OpraHU3aluu
95 XUMHUYECKOTO IMTPOU3BO/ICTBA. | bubmmoreka [JOK
[TpombInIEHHBIE CITOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaXKHEHIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE
96 OK aroliel cpeabl U ero 1 bubmorexa [IOK
pyzKatori pel https://m.edsoo.ru/9f11bf51
MOCJIEACTBUSI
97 XuUMUS U 310pOBbE YEIOBEKA. 1 bubnmnoreka HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumusa aimy. Poias xumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHsie | bubmmoreka [JOK
cpenctBa. bertoBas xumus https://m.edsoo.ru/da42d5a9
X¥MHS B CTPOUTENBCTBE. BaskHelmue
100 CTPOUTEIILHBIE U KOHCTPYKIIMOHHEIE 1 bubmmorexa [IOK
P PyKII https://m.eds00.ru/61¢69003
MaTepHuabl
XUMUS B CEIIBCKOM XO3SHCTBE.
101 Opranndeckne 1 MUHEPpAJIbHBIE 1 bubmmorexa [TOK
p P https://m.edsoo.ru/fd39587d
ynoOpeHust
102 Cucremaru3anus 1 0000IICHUE 3HAHUIA 1 bu6mmoteka IIOK
0 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kona
NMPoBePSIEMOro
TpeOoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATaM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUUYECCKHX 3HaHPII>i, KOTOpas BKIKOYACT:

OCHOBOIIOJIAraONIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, H30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-31eKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE€ M BO30YXKAEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BaJICHTHOCTD, ANIEKTPOOTPHULATENBHOCTb, CTENEHb OKHCJICHUS,
XUMUYECKas CBA3b (O- U T-CBSI3b, KpaTHbIE CBA3M), THOpUAM3ALUSA
aTOMHBIX oOpOuTajnell, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJSpHas
Macca, MOJSpHbIH O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, JUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIH
ckeneT, (YHKIMOHANbHAs TpyNNa, pajuKal, W30Mepbl, CTPYKTypHas
¢dopmyna,  uzoMepuss  (CTpyKTypHas,  reomeTpuyeckas  (Iuc-,
TPaHCHU30MEpHSI), TOMOJIOTUYECKHI psiA, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHUCJIOPOA- M a30TCoJIepXKallie COEAMHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YriaeBOIbl, JKUPBI, OCIKH), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMSI, KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX pEaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SH/IOTEPMHUECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIHUTHI,
ANEKTPOIIUTHYECKAs AUCCOLUAINS, CTETIEHb UCCOLMALNN, OKUCIUTEND,
BOCCTAHOBUTENb,  JJEKTPOJIHM3, CKOPOCTb XUMHUYECKOW peakiuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH W 3aKOHBI (TEOPHS XMMHUYECKOTO CTPOCHHS OpPTraHUYECKUX
Bemects A.M. bytnepoBa, Teopusi AIEKTPOIUTHUYECKON IUCCOLUAILUU,
[lepuonnueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HAHUs, JIeKalllMe B OCHOBE MOHUMAHMS MPUYMHHOCTH U CHCTEMHOCTH
XMMHYECKHUX SBJIEHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCaACTaBICHUA (6] MECXaHU3Max XUMHNYCCKHUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX u KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

MPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTCMAaX

(aKTOJIOTMYECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOIY4YEHUU H
0€30IaCHOM  HCIIOJIb30BAaHUHM  BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M MNPAKTHYECKOW JESITEIBHOCTH

YECJI0BCKa

1.5

2.1

o0IIre HaydHbIC TPUHIMITBI XUMHUYECKOTO MPOU3BOJICTBA (HA MpHMEpEe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, IMepepaboTKh
HedTH)

CpopMHUpOBaHHOCTH YMEHHI BBISBIISTS:

XAapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUN C MOHATHSIMH H npeacCTaBJICHUAMU
APyrux mnpeamMeToB IJist 0osiee OCO3HAHHOIO MOHMMAHHSA M OOBICHEHHS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIb30BAaTh!:

HauMMCHOBAaHUA XHMHYCCKHUX COG,[[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COrO3a
TGOpGTH‘IGCKOﬁ u HpPIKJ'IZlI[HOfI XMMHUU W TpPHUBUAJIBHBIC HAa3BaAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUCHHBIM KjJIacCaM OpPraHu4Y€CKUux H

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJIeHUS (DOpMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU [T KITacCU(PUKAIK U3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4CCKrUC BCHICCTBA, CAMOCTOSATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(PUKAINU U3ydaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArMPYIOIIMX BEIUIECTB,
TErIoBOMY  3(PEKTy pEeakiu, W3MEHECHHIO CTENeHEeH OKUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTUrO KaTanmaTopa)

ChopmMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXAEHHOM COCTOSIHUM) ¥ HOHOB
XUMHUYECKUX 1eMeHTOB | — 4 nepuonos [leproanueckoit cucremsl J[.1.
MeHnieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, MCIIOJIb3YS MIOHSTHUSA §-, -,

d->NIeKTpOHHBIE OPOUTANIN, YHEPTETUUECKUE YPOBHHU




ChopMupoBaHHOCTb yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoaM U rpymmnam

ChopMUpOBaHHOCTE YMEHHSI COCTAaBISITH YPABHCHHSI XUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUi MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IUYHbIX THUIOB; IOJHBIE M COKpAIIEHHbBIE
ypaBHEHHUS peakuii HOHHOTO 0OMeHa, YYUTHIBas YCJIOBHUSA, IPU KOTOPBIX
9TH PEaKIU UAYT JO KOHIIA

peakiuil THIPOJN3a, peakiuil KomIuiekcooOpa3oBaHHs (Ha mpuMepe

TUAPOKCOKOMITIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX MNpHUMEpaxXx XapaKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTH OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBAJICHTHOM CBSI3U (G- n TE-CBH3I/I), B3aMMHOI'O BJIUAHUS aTOMOB U I'PYIIIT
ATOMOB B MOJICKYJIAX, a@ TAKKE OT ocoOeHHOCTEH pcaj3an pas3JIMIHbIX

MEXaHNU3MOB IPOTEKAHUS PEaKIUi

XAapaKTCPHBIC XHMUUYCCKHE CBOMCTBaA BCIICCTB COOTBETCTBYIOUIUMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmMHupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymnmaM coeIuHeHUH (IIPOCThIe BEIECTBA, OKCUIbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/BI, TPOCThIE FPUPHI, CHUPTHI, (HEHOIIBI, AlTbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTBI, CJOXHBIE 3(GUPHI, KHUPBI, YIIEBOJbI, AMHHBI,

aAMUHOKHCIIOTBI, OEIIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT yMEHHS TIPOBOJIUTH PACUETHI MO XUMHUYECKHM
dbopmynaM ¥ ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIh30BAHHEM

(bHSI/I‘IeCKI/IX BCIIMYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MMpoaAyKTa pCakuuu, €CjaInu OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC paCcTBOpaA C OHpCﬂCHéHHOﬁ MacCOBOH

J0JIel pacCTBOPEHHOTO BEILIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

MacCOBOM MM O0BEMHOM JT0JTH, BBIX0/1a TPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3 (deKTa peakiui

10.4

00BEMHEBIX OTHOIIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (pOopMyIIbl BeliecTBa




11

12

Bnanenue cucteMol 3HaHHM O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE TPUMEHSTh
STU 3HAHUS MPU SKCIEPUMEHTAIBHOM MCCIIEAOBAaHUU BEUIECTB W IS
OOBSCHEHUSI XHUMHUYCCKHUX SIBIICHUM, HMMEIOIIMX MECTO B IPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGIIHGBHOfI KHU3HU

CchopMHpPOBaHHOCTE YMEHUSI NPUMEHATh (MCIOIb30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii ¥ IPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3UPOBAHMS
SIBICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; JJsl IPUHATUS

IPaMOTHBIX pEIIEHUH TPOOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U MPOBOJAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W H3YYCHHUE CBOMCTB HEOPraHWUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOIOPOIOB
Pa3IUYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB) C COOIIOAEHUEM MpPaBUI
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIICIOBAHUS;, TIPE/ICTABIATh B
pa3nuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OIICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBISTH I€JIE€HANPABICHHBIN MMOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET u
Jpyrue), KPUTUYECKH aHaJIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ M MCIOJB30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOI 3a1aueit

ChopMupoBaHHOCT,  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKON BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JIEHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONpPEIETIEHHBIX BEIIECTB, INOHUMAs CMBICI IOKa3aresisl NpeaeibHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TIOSICHATh HAa TpUMEpax CrocoObl
YMEHBIIEHUS Y IPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHUS Ha OPTraHU3M

YCJIOBCKa




IHNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHUH

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemectBa. CoBpeMeHHass MOJeNlb CTpoeHMsI aToMa. Pacmpenenenue
ANIEKTPOHOB IO JHEPreTHYecKUM ypoBHAM. Kiaccubukanus XuMHYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaLII/IH aroMa. BaneHTHEbIe QJICKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dsnaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamdeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COEJUHEHUH TI0
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[I/IHGHI/Iﬁ, BBICHIUX OKCUIAOB U TUAPOKCUI0OB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCTICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs!, MOHHAsS, METAINTMYECKasi, BOJOPOIHAs)
1 MeXaHu3MbI e€ oOpa3zoBaHus. MexXMONeKyIsIpHbIE B3auMoeiicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHMS. THUIBl KPUCTAJUIMYECKUX

pemérok. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKOHN peréTKu

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON ¥ OpraHM4eCcKON XUMHUU. 3aKOH COXPAHEHUS MacChl BELIECTB

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TenoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHUs

1.8

OOpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [larenbe

1.9

1.10

OnektponuTrueckas aucconnanus. CuiapHble W cinadbie dekTponuThl. Cpena
BOJHBIX pPACTBOPOB BEIIECTB: KHCIAasl, HEUTpalibHasl, Iieno4yHas. CTeneHb
IHACCOIManuy. Peakyyu HOHHOTO 0OMeHa

I'unponus coneit. Monnoe mpousBeneHue BoAbl. Bogopoausiii nmokazarens (pH)
pactBopa

CriocoObI BeIpaKeHUSI KOHIIEHTPAIIMK PACTBOPOB: MAacCOBasi OIS PACTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauusa. HacellenHble u  HEHaChIIICHHBIE

pacTBOpPBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHCITNTEIIFHO-BOCCTAHOBUTEIIBHEIC PpCaKIuu. HOBG,Z[CHI/IG BCIIECTB B Cpc€aax C

pa3HbIM 3HaYeHHeM pH. MeToIpl 2JIeKTPOHHOTO Oaanca




1.13

DnEeKTPOIN3 PACTBOPOB U PACILIABOB COJIEN

OCHOBBI HEOPTAHUYECKOW XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHenuil. Homenkiarypa HeopraHmuecKux

BEILIECTB

2.2

23

24

XUMHUYECKHE CBOMCTBA BAXKHEHUIIMX METAJIOB (HATpUM, Kanuil, KajabLUH,
MarHui, aJlOMUHUN, ITUHK, XpOM, Kelie30, Mellb) U uX coeauHeHuil. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHMN  (OKCHIIOB,
KHUCJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#HHPartH# I nenTruKaus HEOPraHUIECKUX coeIMHeHNN. KadecTBeHHbBIE

PCaKM Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHNUYECKON XUMUU

3.1

OCHOBHbIE TIOJIOKEHMSI TEOPUUM XUMHUYECKOI'O CTPOECHUSI OpPraHMYECKUX
coequHeHnil A.M. bytnepoBa. YriuepoaHblil CKEJIET OpraHU4eCKONH MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBA3M. sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornueckunii psa. Mzomepus u nzoMepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanMoHHble  3((EKTH

3aMECTUTEIEN

33

3.4

3.5

[IpencraBnenne o kiaccuuKaMyu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUHN (CUCTeMaThyecKkas) W TpPUBUAIbHBIC Ha3BaHUS

BaXKHEHIITUX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieoduie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKUHI, u3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOATKAHOB C  MaJbiM

pPasMEpoOM LUKIIA. Peaknuu NMPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANMHEHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOTCHUPOBAHNUE, TUApATAllMsl), TOPEHUS, OKUCICHUS U
nonuMepu3aui. [IpoMbInieHHbIe W JTA0OPATOPHBIE CIIOCOOBI  MOYyYEHUS

AJIKCHOB

3.7

AnkanueHsl. XHWMHUUYECKHE CBOMCTBA aJIKaJUEHOB: PEAKLUHUH MPUCOCTUHEHUS

(rugpupoBaHHe, TaJOT€HUPOBAaHUE), TOpeHHs U nojaumepusanuu. [lomyueHue




3.8

3.9

3.10

3.11

aJIKaIUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUpPOBaHUE,
THJIPUPOBAHUE, THIPATAIs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YEeHHUs
MIOJIMMEPOB M JIPYrMX IIOJIE3HBIX NPOAYKTOB. Peaknuu 3amemenus. ['openue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH JJI CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMCHCHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H307a: peakUUH  AJIEKTPOPUIHHOTO
3aMelIEeHUs, NpUcoennHeHus (TUIpUpOBaHME, TajloreHupoBaHue). Peakuus
ropeausi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB crtupona. [lonmumepusamus crupona.

Crioco05b1 MOJIYYCHHUA U TPUMCEHCHUC aPOMATUUYCCKUX YTJIICBOAOPOAOB

Cnuptel.  IlpenenpHble  OQHOATOMHBIE CHUPTHL. XHMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJIWYM
TUPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bI, THUIpaTalMs 3TUIICHA.
OTUJICHITIMKOIb U TIIMLUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

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

HaTpust, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpEACIIbHBIX aJIbACTU0B. THAPHUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO Tpymmy (peakiusi «cepedpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcugom menu (II). [Tomydenue npenenbHbIX
aNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATalMs aleTWiIeHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoCTH pPC€aKun OKUCIICHUS allCTOHA

KapOoHoBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AIBIAETUAOB. BbICIINE IpeneabHbIE U

HeTpee/IbHbIC KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHue CclIoXHBIX 3PUPOB B
MUIIEBOW M Map@rOMEpHON MPOMBIIIIEHHOCTU. JKUpBl Kak ClIOXKHBIE 3()UpHI
IJIUMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBONCTBA >KHUPOB:
THJIpUPOBAaHUE, OKUCIIEHUE. [HMIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TIOJIYYCHHSI COJIEH BBICIIMX KapOOHOBBIX KHCJIOT. MpUTA Kak

COJIM BBICIHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBAa TJIIOKO3BI: PEAKIUH C Yy4YyacTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHHUE B KU3ZHEICATCIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MaubTo3a.
BoccranaBnuBaomue M HEBOCCTaHABJIMBAIOIIME — aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmall, riMkoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTreéHa W Le/UIoo3bl. (DU3MYECKUE CBOMCTBA Kpaxmala H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHUE
3¢pupoB wnemwnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN 1ENK)

AMHHBI. AMHHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak TMPEACTaBUTENIb apOMATUYECKHX aMHUHOB.
XUMUYECKUE CBOWCTBA AaHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OpPOMHOM
BOJOM, okwucieHue. IlomydyeHue amMUHOB aJKUJIMPOBAHUEM aMMHUAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIEBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTHI Kak aM(OTepHble OpraHuYecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIIOTHI, OOpasyrommue Oenkn. XUMHUYEeCKHue
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYypallus, KaYeCTBEHHbIC (LIBETHBIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTH CBOWCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIOCOOBI TIOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOoJUMEpU3ali U TMOoJUKOHAeHcanuu. Knaccudukanus

BOJIOKOH

#H##Par### nentudukanus opraHnueckux coeAuHeHui. Permenue

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COe)II/IHeHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmus B moBcenHeBHOHM xu3Hu. [IpaBuna OGe3zomacHON paboOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XWUMHS M DHEpPreTUKa: MPUPOIHBIA M TOMYTHBIA HE(TIHOM
rasbl, UX COCTaB M ucnoib3oBanue. CocrtaB HehTH U e€ nepepaboTka (MPUPOIHBIC

WMCTOYHUKH YTIICBOJIOPOJIOB)

XUMUA W JKOJOrUsi. XUMHUECKOE 3arpsA3HEHHE OKPYXKAIOLIEH Cpelbl U €ro
nocnencteus. Oxpana ruapocdepsl, Mo4Bbl, arMocdepsl, GIopsl U GayHBl OT
XUMHYeCcKoro 3arpsisHeHus. IIpoGirema oTXOZOB M MOOOYHBIX IMPOIYKTOB.

AHLTepHaTI/IBHBIe HUCTOYHHUKU SHCPTUU

44

OGH_II/IG NpEACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XHUMHUYCCKHX




5.1

BElIeCTB (HA TpUMEpe MPOU3BOJICTBA aMMHAaKa, CEPHOW KUCIOTHI). UEpHas u
uBerHas  metauryprus.  CTEKJI0 M CWIMKaTHas  IPOMBIIUICHHOCTb.
[IpombiieHHass ~ opranudeckass  xumusa.  CpIpp€ 11 OpraHMYecKoOi

MIPOMBIIIIICHHOCTH
HH##Par##H# Tunbl pacy€THBIX 3a/1a4

###Par###PacuéTel Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCE WIIM 00BbEMY OJHOTO U3 YUYACTBYIOIIMX B PEAKIIMU

BCIICCTB

5.2

#H#HPar##Pacuérel TeroBoro 3pQexra peakuun

53

HiHPar#H#Pacu€Tel 00BEMHBIX OTHOLIEHUI Ia30B IPU XUMHUUECKUX PEAKIIMSIX

5.4

HiHPar#H##Pacu€rsl Maccsl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB

pC€aKluu, €CJIM OAHO U3 BCHICCTB JaHO B HU30BITKE (I/IMCCT HpI/IMeCI/I)

5.5

Hi#HPar#H##Pacu€Tsl MaccOBOM MM 0OBEMHOM 1OJIM BBIX0/1a IPOAYKTA PEAKIIUU

OT TCOPCTUYCCKHU BO3MOKHOI'O

5.6

5.7

5.8

HiHPar#H##Pacu€Tsl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) IPOAYKTA PEAKIIUHY,
€CJIM OJTHO M3 BEUIECTB JaHO B BUJIE PAaCTBOPA C OIpEeIEHHON MacCOBOM Joei
pPacTBOPEHHOIO BELIECTBA

HH#HParf##Pacu€Thl ¢ MCIIOIB30BAaHUEM MTOHATUI «MacCOBast 10JIs1», «MOJIIpHAst
KOHIICHTPALIUS», «PACTBOPUMOCTH)

#H#HPar#Ht#HaxoxieHre MOJIEKyISIpHOM (hOpMyJITbl OPraHUYECKOro BELIECTBA MO
€ro MIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €0 COCTaB, WIH 110

MIPOYKTaM CTOPaHHUS



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; 10 kiace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepennn B.U. u np.; nox penakiuedt Jlyanna B.B. Ob6mecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumus; 11 kiace. yriny6nenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; moa peaakuueit Jlynuna B.B. ObmecTBo ¢ orpaHnueHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M3aaTenbeTBO

«IIpocBemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Xumus (yriyoneHHbiit ypoBens) Peanuzanus tpedoBannii ®I'OC cpegnero
oOmero oobpazoBanusi. Meroguueckoe mocooue st yunurens. Mocksa. 2023 r.
MunuctepcTBo npocsenieHuss PO. MHCTUTYT cTpaTeruu pa3BuTUs 00pa30BaHMs.

denepanbHOE TOCYIaPCTBEHHOE OFOKETHOEC HAYYHOE YUPEKICHUE.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

bubmuoreka [{OK https://myschool.edu.ru/
https://yandex.ru/video/touch/preview/10

87940215477278071






