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HOACHUTEJBHASA 3AIIUCKA

Pabouas mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmbl CpeIHEro o01ero
obpazoBanusi(POIl COO), npeacrapneHHbix B deneparbHOM TroCyIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMbl, H
OCHOBHBIX ToNOXkeHu «CTparerum pa3BUTHS BocnouTaHud B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue 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.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AU (HEpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO I
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHUsI B OpraHu3anusix mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS] OJTHON U3 MPUOPUTETHBIX TUCITUTIINH.

B nporpamme 1o XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIPETAalri0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepkKaHus,
pe3ysbTaToB OOydYeHUS] M TpeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENBECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e uH(POPMALMOHHO-METOUYECKAs, peaau3anusi KOTOpoil oOecredynBaer
NOJlydY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOIIel crpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U Pa3BUTHS 00yYaroUIUXCsl CpeICTBaMH IIpeIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHUE: MNPHUHLMIIOB CTPYKTYpUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4eHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOJAXO0J0B K (DOPMHUPOBAHUIO COJIEPKATEIILHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OO0ydyarolmuxcs B
pamMKax HMTOTOBOHM arrectaud B (GopMe E€IUHOr0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yrinyOGn€HHOTO U3yUeHUs! XUMUU:



e YCTaHABIMBAaE€T MHBAPUAHTHOE NPEJAMETHOE COAEpP)KaHHE, 005S3aTEIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaet
pacnpesnesNeHue W CTPYKTYPHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

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

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJICH U 3a]a4 U3y4EHUs IIpeaMeTa
Ha yrayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  0O0ydYarolmerocs IO OCBOCHHIO
coJlep KaHus IpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00sA3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEP)KaHMUS y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUATUBHOM COCTABIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBuM ¢ koHuentyainbHbIMH nonoxkeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIpoBaHHOTO OOyYEHHMsI Ha ypPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs
XUMHSL Ha YPOBHE YINIYOJEHHOTO U3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  J3TalnoM  MOJYYEeHHs]  XHUMHUYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe U  YIUIyOJIeHHe TEOpeTHYeCKOl u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIET0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k mnaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CpPeAHEro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pEIIeHHe 3ajiay



BOCIHUTAHUS U COLMAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (GOpPMHUPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHH palMOHATU3alUN y4eOHOTO TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  MEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocTaBigomUMU IpeaMeTa «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO M3y4YeHUs
ABIIAIOTCSA YIUIyOn€HHble Kypchl — «Opranudeckas xumus» U «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaxXo010B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy coaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHucreMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OojbIIMii  00BEM  (PAKTOIOTUUECKOTO
Marepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3y4EHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHHUN Ha OCHOBE PACIIMPEHUS U YIIyOJeHHs
IIPEICTABICHU O CTPOEHUM BEILECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUUYECKONH KUHETUKHU
U TepMoauHamMuku. HM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUAX O CTPOECHUU aroMa. XHMMHUYECKasl CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomojiHgeTcs  (QOPMUPOBAHMEM  MPEACTaBICHUH 00
IEKTPOXUMHUYECKUX IpoIeccax M EKTPOJIU3E PACILUIABOB U PACTBOPOB BEILLIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUM ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIi.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB OMpPEaeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMUSIHUE CMEXHbIE MpeAMETHI. Tak, Hanmpumep,
B COJEpPKAaHUM IpeIMeTa JUIsl KJIaCCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JIEMEHTHl yueOHOro Marepuaina mo obmei xumuu. [Ipu
U3y4YEeHUU TMIpeMeTa B JAaHHOM CIllyyae aklEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHIl B XMMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHbl COXPaHEHUS



MacCbl M DJHEPIHUH, 3aKOHBI TEPMOJIMHAMHUKH, JJIEKTPOJIM3a, IPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHMM IIpeAMETa JUId KIACCOB XHWMMKO-
ounonoruueckoro npoduist OOJBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM  cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IPUMEPY, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHI U apyrue. Ilpy 5ToM 3HaHUA O COCTaBe M CBOMCTBAX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KAT OCHOBOM I H3y4EHMs
CYILIHOCTH MPOLECcCOB (POTOCUHTE3A, IbIXAHMS, TUILIEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU HU3y4YeHHE MpeaMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMHu, BXOJAIIMMH B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHblE NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooumero odpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YriayOJEHHOM YpOBHE M3y4YEHHUs IMIpeaMeTa Mperojaraer
peanu3aluio Takux LeseH, Kak:

e (opMupoBaHME TPENCTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiin B OOECIeueHUu
YCTOMYMBOTO  pa3BUTHUS ~ YEJOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SIHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
o0ecCleyeHnn palrdoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI M 0OIIEH KyJIbTyphl 4YE€lIOBEKa, a TaKkKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

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



XUMUYECKOM PABHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmMupoBanue y oOy4arommxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHUS
KIIFOUEBBIX MW W TPOOJEM COBPEMEHHOW XHMHH, JJIi OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJIEHUN, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
IrPAMOTHOTO penieHus MpoOJeM, CBSI3aHHbBIX C XMMHUEN, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIEICTBUN
OBITOBOM M TPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOACTBOM, MHCIIOJIb30BAaHMEM U  IepepabOTKoOn
BEILECTB;

yrayOjJeHue  TpEeACTABICHMM O  HAy4HbIX  METOJax  IO3HaHuS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
IPUPOAE, B MPAKTUUECKON IEATETbHOCTH U MOBCETHEBHOM KU3HU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M Pa3BUBAIOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBbl CPEJHEro oOmero oOpa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue 1NN U 331a4H, KakK:

BOCIIMUTaHHE YyOEXKJAEHHOCTH B II03HABACMOCTH SIBJICHUH TPHUPOJIBI,
YB@KCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHEC MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIIMM K OOYYCHWIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHTAHWUIO Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEUECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECKHIX
criocoOHOCTeW oOydaroruxcsi, (OPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MPpo(deCCHOHATBHON 1 O0IIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOINOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, MPUOOPETEHHE OMbITa OOIIECTBEHHO-
MOJIE3HOH IKOJIOTUIECKON eI TEIbHOCTH.

OO1ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YIIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBaHusi, cocraBiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kmacce — 102 yaca (3 gaca B HEJIENIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT OpraHvdeckux coenuHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUHU CTPOCHUS
OpraHUYeCKuX CoeAUMHEHUN. MOoJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNIbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHass. M3omepus. Buuabl u30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKThI).

[IpencraBnenre o kiaccupukaiuu opraHudeckux BemiectB. [loHsTue o
dbynkunonagsHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIepUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENCH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMosornueckuii ps ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBA
AJIKAHOB.



XHWMHYECKUE CBOMCTBA QJIKAaHOB: PEAKLUWU 3aMEIICHHS, H30MEPH3ALUH,
JNErUIpUPOBaHMs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. IIpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U IPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas dopmysna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoaTKaHOB. CIOCOObI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M  MNPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ AIKEHOB, Sp*-
ruOpuaM3anys aTOMHBIX OpOHWTasel yriepoaa, G- U m-CcBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJKEHOB.
XVWMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
IIpU JIBOMHOM CBA3M, MOJIMMEpU3anMu U okucieHus. [IpaBuio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenunenue. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKAJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AJIKUHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIuu Ha TPOHHYIO CB3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJopolibl (apeHsl). I'oMonoruueckuil psii apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKkynbl Oenzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs] B O€H30JIbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JEHWCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpPUMEPE aJIKWIBHBIX PpPaTUKAIOB, KapOOKCUIIbHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl NOTyYeHUS U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yrojib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUECKHUM, KAaTaJTUTHUYECKHil), pU(POPMHUHT, TUPOIH3.
[TpoaykTsl nepepaboOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIlY, HHUTPOrPYIIY, LHAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIO
pactBopa wIENoUd. B3auMoaencTBUE MUTaJIOTCHAIIKAHOB C MAarHUE€M M IIUHKOM.
[Tonsatue 0 METAJTIOOPTaHUYECKUX COETMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpraHUYECKUX BEIECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (PU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3iIMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHUE OTUJIEHA U
U3YYEHUE €ro CBOWCTB, O3HaKomieHue ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3amMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FaJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaime opranudyeckue coeJHHEHNUS.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHHWe MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonoruveckuil psan, obmas ¢opmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOOopoaHbIE CBA3M MEXAY MOJIEKYJIAMH CIMPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOJy4YeHHs W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUU 3aMELICHHS, B3AMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKHUMH KHCIOTaMH, KayeCTBEHHAs pEaKluss Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHue o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMeElICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrmocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIBI M
OenzonibHOTO sigpa. Pusznueckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcuuHOCTH (¢eHona.
Crnioco06s!I osryueHust U npuMeHeHue Gpenomna. GenonpopmaabaeruaHas CMOIA.

KapOoHunbHbIE COEMHEHUS] — JIBJACTU/IBI U KETOHBL. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, 0O0IIas
dbopmyrna, muzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeguHeHus. OKUCIEHUE albJeTU0B, KAYECTBEHHBIE PEAKIIUUA Ha aTbICTHUIbI.
CriocoObl OJTy4YeHHs ¥ IPUMEHEHHE allbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPEJETbHBIX KapOOHOBBIX KHUCJIOT. BoAopoaHBIE CBSI3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakius STepuPUKALNU, PEAKIMU C YYaCTHEM YTIEBOJOPOJHOIO pajJdKaa.
OcoOeHHOCTH CBOMCTB MypaBbHUHOM KHUCIOTHL. [loHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJIEBAS,
JUHONIeH08as KUCHoThl. CrIocOOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, Gu3nvecKue U XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 1eoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukamnus yrieBojoB (MOHO-, Tu-
¥ mojucaxapubl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE W MOJOYHOKHCIOE OposkeHue. I[IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3ZHEACATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnMBarolre 1 HEBOCCTAHABIMBAIOIIME AUcaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenue. [lonrcaxapuapl: kpaxmann,
INIMKOTEH W Henono3a. CTpoeHWe MakpoOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUIIOJIO03bl. XHUMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAs PEaKUus C MOAOM. XHUMHUYECKUE
CBOMCTBA IEIJUTIOJIO3BI: TUIPOIU3, MOdydeHrue 3(upoB 1euono3sl. [lonstre o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHbIE METOJIbl M3YyYE€HHUsI BEHIECTB M WX IMPEBpAICHUI:
PacTBOPUMOCTbH PA3JIMYHBIX CIUPTOB B BOJIE, B3AMMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJICHUE 3TWJIOBOTO CIHPTAa B aJbJETHJI HA PACKAIEHHON MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memau(Il)), peaknus raunepuHa
ruapokcuyiom Meau(ll), xumMuyeckue CBOICTBA pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzanmonaeicTeue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1o temMaM «ChupTel U
dbenomsly, «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPBI.

A3oTcoaep:xaliue OpraHndecKue coeJuHeHH .

AMUHBI — OpraHUYecKue MpPOu3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHEBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MepHusi, HOMEHKIATypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTHYECKHUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psna. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKyJie aHMmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOUCTB aHwIMHA. KauecTBeHHbIE peakuuu Ha aHWiIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHne anudaruueckux amMuHOB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3nYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAuN, OOpa3oBaHUE TENTUIHONW CBS3H.
buonorndeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

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

DKCIEPUMEHTAJIbHBIE METO/Ibl W3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCJIKH, pEIICHHE OJKCICPUMEHTAIBHBIX 3aJa4 110 TeMaMm
«AzoTcoaepxanue OpraHUYECKUe COCIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BoicokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALIAN, CPEAH SIS MOJIEKYJISIPHAS



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

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIICH,
MOJMBUHWIXJIOPU, TOJUCTUPOJ, IMOJIUMETUIIMETaKpuiIaT, MOJUKapOOHATHI,
noJIMdTUIICHTEpePTaar). Y THinu3anus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

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

[Tonumepsl CIEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbi€ MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUs BEIIECTB U MX IMPEBpaAILCHUI:
O3HAKOMJICHUE C 00pa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, PEIIEHUE JSKCIEpUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHue MoJieKyJIsipHOM (OpMyJibl OPraHUYECKOTO COCAMHEHUS IO
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIPHON  (pOpMYJIBI OPTaHUYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (QOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUSI, ONpPENEICHUE AO0JU BBIXOJA MPOAYKTA PEAKIHH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BaHWE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSTUW, TaK W TMOHSITUH, MPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTEeCTBEHHO-HAYyYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccudukaius, HaOII0JICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUECKUE BEIMYMHBI, €IUHHUIIBI HU3MEPEHUsS, CKOPOCTb, IHEPTHI,
Mmacca.

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



dorocuHTEe3, NbIXaHWUE, OENKH, YIJIEBOABI, JXHUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple NCKOMAEMbIE, TOIUIUBO.

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

11 KIIACC

OBHIASI N HEOPTAHUYECKAS XUMUA

Teoperuueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX siaep. XuMudeckui nemeHt. M3oromnsl. CtpoeHune
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YMCIIA. DHEPIETHUYCCKHE YPOBHH U
noAypoBHH. AToMHBIe opOuTanu. Kiraccupukaiys XuMHIECKUX dJIEMEHTOB (S-, p-,
d-, f-smementhl). PacmpenencHue dIEKTPOHOB IO AaTOMHBIM  OpPOHUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIU aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIIEKTPOOTPUIIATEIILHOCTb.

[Tepuonuueckuii 3akoH u Ilepuoauyueckas cucreMa XUMMHYECKUX 3JIEMEHTOB
J.N. Menneneera. CB43b NMEPUOIAUECKOr0 3aKOHA U [lepronueckol CHUCTEMBI
XAMHUYECKUX JOJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXKHBIX BEHIECTB IO TpynmaM U [epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Meunneneesa.

XuMuueckass CBSI3b. BHIBI XMMHUYECKOM CBS3HM: KOBAJICHTHAs, HOHHAsd,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBINA. DHEPrus U JIuHa CB3U. [10JIsIpHOCT, HAITPABICHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKysapHbIe B3aUMOICUCTBHUS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX coequHeHUsX. CoCTaB KOMIUJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XMMUU.

BemectBa  MOJNEKYJSApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIECTB.

[Tonsitue o nucnepcHbix cucremax. Mctunablie pactBopsl. [IpencraBinenue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacCTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAsT KOHIIEHTpanusi. HackleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanmst 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. | pUBHAIILHBIE
HAa3BaHU OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMU4eCKUX peakinii B HEOPraHMUECKONH W OpraHu4ecKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TernoBbie 3PeKThl XUMUYECKUX PEaKIUu.
TepMoXUMUYECKUE YPABHEHUS.

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

OOpatumMbie U HEOOpaTUMbIE peakiui. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIIME HA MOJOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIICHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM claOble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PAacTBOPOB: KHUCJIOTHAs, HEUTpabHasi,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHSI W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. METOJ 3JIGKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HHUS BEIIECTB W WX NPEBPAIICHUN:
pa3oKeHue NEepOKCUZa BOAOPOJAAa B TMPUCYTCTBUM KaTajlW3aToOpa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE PEaKIMii MIOHHOTO 0OMEHa, OIpeiesieHre
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYEHUE BIIMSHUS PaA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEAKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemerauioB B llepuoguueckor cucreMe XUMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMETaUIlaMH, BOCCTAHOBUTENbHbIE CBOWCTBA. [ 'MapuAbL
TonnvMBHBIE PJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl Mody4yeHus, (U3UYECKUEe U
XAMHUYECKUE CBOMCTBA. | asloreHOBOAOpOAbI. BaxkHeunire KUCI0pOaCOAEpKAIINE
COEIMHEHUS TajoreHoB. JlaGopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYIEHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W TMPOMBINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopoaa. @u3nuecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpupoje, CIOCOObI TOJNy4eHHS, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(IV), okcun
cepbl(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHNN.

A3zor. HaxoxneHnue B mpupojie, CHOcoObl MOMy4deHUs, (U3HUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHI. A30THBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObl MOMy4YeHUs, (PU3NUECKUE U
xumudeckue cpoictBa. dochunpr u pochun. Oxcuasl docdhopa, dochopnas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJJIOTPOIHbIE  MOJIU(PUKALINY.
duznyeckue M XUMHUUYECKHME CBOWCTBA TMPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u e€
CoJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupone, CrocoObl MmoydeHus, Gu3ndecKue u
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHuil. CTeKs0, ero NoJiy4yeHue, BUJIbl CTEKIIA.

[Tonoxenne MmetamioB B [leproanveckoil cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O0O0JOUYEK aToMOB MeTauioB. OOuue
dbu3nyeckue cBOWCTBA MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHWd  metawioB.  OOmue  CrocoOsl
NOJTyYeHUS METaJIJIOB: TUAPOMETAILTYPTUs, MMUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3um MeramioB. CrnocoObl 3alUThI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmsr [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonydeHue, ¢GU3MYECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHiA: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



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

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKHUX AJIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCcuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nuecKkue M XUMHYECKHE CBOMCTBAa MapraHlla U €ro COEIUHEHHII.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Ou3nYeCKrne 1 XMMUYECKHE CBOMCTBA MEU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COCUHEHNM.

[Muuk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCHIA IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
UHKA U €r0 COeIUHCHUH.

DKCHEpPUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOAE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
LIEJIOYHBIX U IIEJIIOYHO3EMENIBHBIX METAJUIOB C BOJOM (BO3MOKHO HCITOJIb30BAaHUE
BHJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
U KAaTHOHbl METAJJIOB, B3aUMOJIECUCTBUE THIPOKCUIOB AIIOMUHUS M I[MHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (HOochOop U HX COCAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIID.

XuUMHUA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTUA dyenoBedyecTBa. [loHsTue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3alid XUMHYECKOTO IPOU3BOACTBA. [I[pOMBIIIIIEHHBIE
CIOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CTIOCOOBI MOYYeHUS! METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPENbl U €ro IOCIEICTBUS.
Pounb xumun B 0O6ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340poBbe uenoBeKa. JlexkapctBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IpenapaToB. Poib XMMUM B pa3BUTUHA MEAULUHBI.



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

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCIHOJIb30BaHUSl MpenaparoB OBITOBOW XWMUU B TOBCEIHEBHOM
KU3HU.

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

XuMHS B CEIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE yI0OpEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuanel g 31eKTpOHUKU. HaHOTEXHONIOTUH.

Pacuérnble 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKLUH, €CIU OJHO U3
BEILIECTB HMMEET MpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHLIEHTpallMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUH oOmed
HEOpraHW4ecKol XuMuM B 11 Kkiacce oCylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOIO LIUKJIA.

OO11Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHaJIM3, CUHTE3, KiacCuPUKalus, NePUOIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepusi, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHOe COCTOSHHUE BEIIECTBAa, HJACAJIbHBIN Ta3,
(bu3nYecKue BEIMYUHbI, €IMHUIIBI U3BMEPEHHUsI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIM3M, MaKpo-
U MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOonorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUIyprus, CTPOUTEIIbHbIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYecKast MIPOMBIIIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



nperuaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpEeAMETa «XHMHS» HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHHUIO; HATMYNE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYaloOImMXCS PYKOBOJACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1M U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHPOBAHHOCTh OITbITA ITO3HABATEILHOW U TMPAKTUYECKON JI€SITEIbHOCTH
OOy4JaronIMXcs B MPOIECCE peau3aiuyi 00pa3oBaTeIbHON JAEATEIHHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaAkKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronmxcst B MPOIIECCe peaau3aiuu 00pa3oBaTEIbHON NEATEbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUI B KOJJICKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEHICHUHU YYCOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apTryMEHTBI IPYTUX MPU aHATU3E PA3TUYHBIX BUJOB YICOHOM NeATEIHLHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHWHW, OCO3HAHUS TOTO, 4YTO JAHHBIE HAYKH €CTh PE3YJIbTAT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOT'O TPy YYEHBIX U MPAKTUKOB;



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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0O TTOBEJICHUS;

CIIOCOOHOCTH OILICHUBATh CUTYaIliH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEIAEHUE M IOCTYIIKM CBOMX TOBapULIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) GpopmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHSA LEHHOCTEH 3J0pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwi 0Oe30macHOro OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOro MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NeSATEeIbHOCTH, OOIINECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYrMX BHAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/aay
COI[MAJIbHOM HAIPABICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMS MPEIMETHBIX 3HAaHUI M0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun u peanus3ari COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

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

NOHMMAaHUA TJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIHSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUS HEOOXOIWMOCTH WCIIOJIh30BaHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIHON cpelie, YMEHHsI TPOTrHO3UPOBATh HEOJArONPUATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa JEATEeIIbHOCTH AKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOM, KOMMYHUKATUBHON M COLIMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHM KaK HayKd, OCO3HaHUs €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HUMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJid B
CO3JaHUM HOBOM 0a3bl MaTepuaJbHOM KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS UYEIOBEUSCTBA — CBHIPbEBOM, IHEPIETUUYCCKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOIIUXCSA JaHHBIX C IEJbI0 TOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON IEATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHMIO, K AKTUBHOMY MOJIYYEHUIO HOBBIX 3HAaHUM 1O XUMUHU B
COOTBETCTBHHU C KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3MUHbIX cepax MpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOydYaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHUu(PHUKYy METOI0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIus, SBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEUCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

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

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBUS

1) 6a30Bble JJOruvYecKune aeMcTBUsI:

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

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

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHATUN M YCTAaHABIMBATH UX B3aUMOCBSI3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KIAaCCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIeHHS (MHAYKTUBHbBIC, JI€NYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJWYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON



peaknuy — TPU PENICHUH YYEeOHBIX IO3HABATEIBHBIX W TMPAKTHYECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIC MOJEIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHYECKHUX
pEeaKLHnii;

dbopMynupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITENbHO C(OpPMYIHMpPOBAaHHBIE BOIMPOCHl B KAa4ECTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI U1 (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIIBHOTO TUIAHUPOBAHUS W IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (hopMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHMUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEAOBATENIbCKOM M MPOEKTHOM
JEATEIIbHOCTH, MPOSBIISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUS MPAKTUYECKHX 3a7ay, NPUMEHEHHUIO pa3INYHbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmaumeii:

OPUECHTUPOBAThCA B PA3IUYHBIX HUCTOYHMKAX UHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWs, CIPAaBOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OopM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIHUpoBaTh 3aMPOChl U MPUMEHATh PA3IUYHbIE METOJbl MPU MOUCKE U
orbope wuHpOpMaNKK, HEOOXOAUMOW [JIsi BBIIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

MpUOOpETaTh OMbBIT HCMOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpelacTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: MNpPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJTHCHUA HpCI[JIO)KGHHOfI 3agadiu,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peaju3aluu yueOHOTO NpoeKTa, U POpMYyIUPOBATH BHIBOJIbI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATEIIFHO TIJIAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, OMpenelisas e¢ Ieau W 3aJavyd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuT™M JACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX M HCCIIECIOBATCIIbCKUX 3a7ad, BBIOMpaTh HaumboJjee
3¢ (}exTuBHBIN Ccrnoco0 HMX peueHuss ¢ Y4ETOM TNOJIyYeHHs] HOBBIX 3HAHHMHA O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS IMIPOTPAMMBI 10 XUMHUH Ha yri1yOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero o0pa3oBaHUs BKIIOYAIOT CHEIU(PUYIECKUE
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUIN
M0 OCBOCHHIO, MHTEPIPETALMU U TTPEOOPA30BAHUIO 3HAHUM, BHUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHHWIO 3HAHWUW B PA3JMUYHBIX YYEOHBIX
CUTYyalUsIX, a TAKXKE B PEAIIbHBIX )KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ XUmuen. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
W3YyUYECHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHHM OPTaHWYECKON
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKON U



NUIIEBOM O€30MMACHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MATEpPUAJIOB,
HOBBIX VMCTOYHUKOB DHEPIUH, B o0ecrieueHnH PalMOHAIIBHOTO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHUS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0Ooyiouka aroma, S-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENIET, PyHKIUOHATbHAS
Ipymma, pajaudkal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUS CTPYKTypHas M MPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTUYECKasi), H30MEpbl, TOMOJIOTUYECKUH psii, TOMOJIOTH, YIJIEBOAOPOIHI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHS] MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpaLEHUs] HHEPrud NpHU XUMHUYECKMX pEaKlHUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE
ITOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX pEaKIUd, TEPMOAMHAMUYECKUX W KUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U I'PYII aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3pdekToi, opueHTanTsl I u Il pona);
(aKTOJOTMYECKUE CBEJCHHS O CBOMCTBaX, COCTaBe, MOJYYEHUHM U 0O€30MacHOM
WCIIOJIb30BAaHUU BAJKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUUYECKON
NESTEIbHOCTH ~ 4YeJIoBeKa, OOIMMX  HAay4YHbIX  OPHUHLIUNAX  XUMHUYECKOIrO
IPOM3BOCTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKH HePTH);

c(OpPMHUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHS IPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

chOpMHPOBAHHOCTH YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABIICHUsI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBIISATh YPAaBHEHMS] XMMHUYECKHX PEAKIMM U PACKPBIBATh UX CYLIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pPEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS MX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



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

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIeIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA II0 CHUCTEMATUYECKOMN
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HA3BAHUS I OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOIb, (eHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIJIOTa, CTEAPUHOBAsL, OJIEMHOBAsS, MTAJIBMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPENETATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W WMOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jj1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENCH pa3IUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIKOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMil C WCIOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTMHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Coipbs (He(Thb, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro TNepepadoTKu U
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepaboTKH;

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

chOpMHPOBAHHOCTh yMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JESITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBIISATH B3aUMOCBSI3h XUMHUCCKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

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

c(hOpMHUPOBAHHOCTh YMEHHMI: IIPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C MO3HUIHUHA DKOJIOTMYECKOM  O€30IIaCHOCTH  IOCJIEACTBHUS  OBITOBOM H
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS Ul IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

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

c(hOpMHPOBAHHOCTh YMEHHIA:

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

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaress [1/1K;

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

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHAs
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, HTEpHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KJIIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUalbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECHEYEHHH PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHWHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMSI aToMa, THOpHUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBsi3b (KOBAJIGHTHAs, WOHHAs, MeETa/UNIMYecKasi, BOIOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINHU, XUMUUYECKOE PABHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUYECKOW TUCCOIUAIIUU, TEPUOTUICCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUMU BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHW3Max XHUMHYECKUX
peakiui, TEPMOJUHAMUYECKMX U KHHETHMUYECKHUX  3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHNN BOKHEHUIIIMX HEOPTaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEeATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHUSI HCIIONb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUSI OTAEIBHBIX
BEILECTB;

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

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M M THUINA KPUCTAJIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

c()OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTABY, XUMUUYECKUE PEAKIINH 110 PA3INYHBIM NIPU3HAKAM (YHUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEl OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(pukauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOJUYECKOTO 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO MEPHUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  uCOONB3Ys  TOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE NOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTaNnn», «OCHOBHOE MU BO30YXIEHHOE 3IHEPreTUYECKHUE COCTOSIHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX 3JIEMEHTOB M UX
coequHeHUM no mnepuojgam u rpynnaMm Ilepuonnueckor cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh ~YMEHH: XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
NOMOILBIO YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;

cOPMHPOBAHHOCTh YMEHUSI PACKPBIBAaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajiaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakuMd  THAPOIM3a;  PEeaKui
KOMIUIEKCO00Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHSI CKOPOCTH XHMMHYECKOW pEAaKIHUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAaKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; I11€J1€CO000pPa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUM O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (pPeasIbHbIA U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U sl OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TOBCEIHEBHOM KU3HU;

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

c(hOpPMUPOBAHHOCTh YMEHHUSA MPOBOJUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3¢ dexra
peaKIuy; 3HAYECHUS BOJOPOJHOrO IMOKa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
OmpeIeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA MUIM JAaHO B M30BITKE
(MMeeT TpHWMECH); JOJIM BBIXOJA MPOAYKTAa PEaKIHUH;,; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MIpOBEACHHME  peakuuMid  HOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBI) HWHJIWKATOPOB, H3YyUYCHUE BIIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, peIIeHHE
HKCIIEPUMEHTAJIbHBIX 3afad mo Temam «Metamey u  «Hemeramibsy) ¢
coOI0IeHHEM TIpaBUII O€30MacHOTr0 OOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
obopynoBanueM, (HOpMyIUpOBaTh II€ldb HMCCIECNIOBAHUS, TMPEIACTABIATh B
paznu4yHON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH WX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPAaBUIIA MTOTH30BAHUS XUMUYECKON
nocyol u jabopaTopHbIM 00OpyJOBaHWEM, OOpaIleHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOTO pPa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOTO JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATH II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-HAy4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIKIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABICHHON yueOHOM 3a1auei.
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Hroro no pazgeny 41
Pa3nen 4. A3oTconeprxkaiue opranudeckue coeJMHeHUs1
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COSTMHEHUS 6 bubmmorexa [JOK
' P A https://m.edso0.ru/d69df650
Hroro no pazgeny 6
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11 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM muppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19 1 3
FIMIHCCIHE peakiH https:/m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
eMeTalIE 3 3 https:/m.edsoo.ru/2dd57£24
b K
2.2 Mertanisl 23 1 2 nomorexa 110
https://m.edsoo.ru/2dd5724
Hroro no pazneny 54
Pa3znen 3. XuMus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Hpez[MeT " 3HAYCHHC Opl"&HPI‘ICCKOfI XUMHHU, IPEACTABICHUC O MHOFOO6pa3I/II/I OpraHU4Y€CKUX

KoaudecTBO 4acoB

Bcero

I COETUHEHUN !

) DIEKTPOHHOE CTPOSHUE aToMa yriiepoa (OCHOBHOE M BO30YKIEHHOE COCTOSIHUS). BaleHTHBIC |
BO3MO>KHOCTH aToMa yrJjiepojaa

3 XuMudeckas CBSI3b B OpraHUYECKHX COeTMHEHUIX. MeXaHn3Mbl 00pa3oBaHMs KOBAJIEHTHOU |
CBSI3H, CIIOCOOBI pa3pbiBa CBS3EH

4 Teopus ctpoenus opranndeckux coenqunenuid A. M. bytieposa 1

5 Bunel n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS. DJIEKTPOHHBIC 3D (DEKTH B MOJIEKYIIax |
OPraHNYeCKUX COCTUHEHUHN

6 [Ipencrasnenue o knaccudukanuu u cuctemarnueckas Homenknarypa (IUPAC) opranndeckux |
BEILIECTB
Knaccudukanms peakiuii B opraHu4ecKoi XUMHUHI 1
CucremaTu3aius 1 0000IIeHNE 3HAHUHN TI0 TEME 1

9 AJIKaHBI: TOMOJIOTHYECKUI psijl, oOm1as popmysa, HOMEHKIATypa U U30MEpPHsl, IEKTPOHHOE U |
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI

10 OU3NYECKUE U XUMUYECKUE CBOMCTBA aJIKAaHOB 1

11 Haxoxnenue ankanoB B npupoze. CrocoObl MONMy4eHUs U TPUMEHEHHE alIKaHOB 1

12 [uxnoankansl: obmas Gopmyiia, HOMEHKIATypa U U30MepHUsi, 0COOCHHOCTH CTPOCHUS U !
XUMHUYECKUX CBOMCTB, CITOCOOBI MOTYyYEHUS U IPUMEHEHUE
Pemenne pacué€THBIX 33724 Ha OIMPeIeTICHIE MOJICKYIISIPHON (OPMYITBI OPraHUIECKOTO BEIIeCTBa

13 II0 MAacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOJAIINX B €ro cocTaB. CHUcTeMaTH3alusa U 1

00001IeHNE 3HAHUA TI0 TEME




AJIKEHBI: TOMOJIOTHUECKUI psijl, oOmias popmysa, HOMEHKIIATypa, SJIEKTPOHHOE U

14 IIPOCTPAHCTBEHHOE CTPOEHUE MoJieKyJl. CTpYKTypHasi U LUC-TPaHC-U30MEPUs AIKEHOB !
15 du3nYeCKre U XMMUYECKUE CBOMCTBA ankeHoB. [IpaBriio MapkoBHUKOBA 1
16 CriocoObI mosryueHus 1 IPUMEHEHUE alTKEHOB 1
17 [TpakTrueckas padota Ne 1 mo teme "IloydeHue aTriIeHa U U3y4eHUE €r0 CBOHCTB" 1
18 Pemenne pacu€THBIX 337249 Ha OIMPEICICHIE MOJICKYIISIPHON ()OPMYJITBI OPTaHUIECKOTO BEIIECTBA 1
19 AJKagueHbl: CONPsKEHHBIE, U30JUPOBAHHBIC, KyMYyIUpOoBaHHBIE. OCOOEHHOCTHU AJIEKTPOHHOTO |
CTPOCHHS
20 XHUMUYECKUE CBOKMCTBA CONPSKEHHBIX JUECHOB 1
21 CriocoOsl moTyueHus: U MPUMEHEHUE allKaueHOB 1
2 AJKHHBI: TOMOJIOTUYECKUHN P, 001mast popMyia, HOMEHKIIATYpa, JEKTPOHHOE U |
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, (PU3HUECKHE CBOICTBA
23 XHUMHUYECKUE CBOKCTBA aJIKMHOB 1
24 KauecTBeHHBIE peaKIIMM HAa TPOHHYIO CBSI3b 1
25 CriocoObl MosTy4eHus U IPUMEHEHUE aJIKUHOB 1
26 Pemrenue 3amau: pacu€rsl MO0 ypaBHEHUIO XUMHUECKOW pEaKIIU 1
27 Cucremaru3zanusi 1 0000IIEHUE 3HAHUM 110 TEME 1
)3 ApeHbI: TOMOJIOTUYECKUH psll, 001Ias popmyrna, HOMEHKIATypa. DIEKTPOHHOE U |
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI OEH30I1a U TOJIyoJa, UX (PU3NYEeCKUe CBOMCTBA
29 XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH 3aMEIICHUS 1
30 XUMHUYECKHEe CBOMCTBA apEHOB: pEaKkIMK MPUCOECTUHEHNS, OKUCIEHNUE TOMOJIOTOB OeH3011a 1
31 OCoOEHHOCTH XUMUYECKHUX CBOMCTB CTHPOJIA 1
32 Pemenue pacu€THBIX 3a7a4 HAa ONpeIeNIEHHE MOJICKYJIIPHON (hOPMYJITBI OPTaHHYECKOTO BEIMIECTBA 1
33 CriocoObl 1osTyyeHHs 1 IPUMEHEHNE apeHOB 1
34 I'eneTndeckas CBSI3b MEXKIy Pa3IMYHBIMU KJIaCCaMU yII€BOAOPOIOB 1
35 Pacuétel mo ypaBHEHUSIM XUMHUYECKUX peakiuid. CuctemMarusaius u 00001IeHne 3HaHU 110 TeMe 1




36 [Ipuponnsiii ra3. [lomyTHbie HEPTIHBIC Ta3bl 1
37 KameHHbI#1 yroib 1 NpOayKThI €ro nepepadboTku 1
38 Hedts 1 ciocoOw1 €€ nepepadoTku. [IpuMenenne mpoaykToB nepepadboTku HepTr 1
39 I'eneTnyeckas CBsI3b MEXKY Pa3IMYHBIMU KJIaCCaMU yI€BOJAOPOIOB 1
40 ["anoreHonpon3BOAHBIE YTIIEBOAOPOOB: 3JIEKTPOHHOE CTPOEHUE; PEAKIIMY 3aMEILLEHUS rajloreHa 1
41 JleficTBrE 1Ien0Yel Ha TraJlOTeHIIPOU3BOIHbIE. B3anmoelicTBre UranoreHalKkaHoB ¢ MarHueM 1 |
LIUHKOM
42 CucremaTu3zaius U 0000IIeHIE 3HAHUI TI0 pa3aeny "YriaeBoaopoas” 1
43 KonTponbnas pabota o Teme "YraeBoaopoas" 1
44 [IpenensHbIe OJHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKHMA psiJl, 00mas GopmyIia, CTpOSHHE MOJIEKYI, |
M30MepHsi, HOMEHKJIATypa, Ki1acCupHUKaIms, (PU3NIeCKUe CBOHCTBA
45 XHUMHYECKHUE CBOMCTBA IPEAEIbHBIX OJJHOATOMHBIX CIIUPTOB 1
46 CrniocoOsl MosTydyeHus U MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB 1
47 [IpocTeie 3¢upsl: HOMEHKIATypa U U30MEPHsl, 0OCOOEHHOCTH (PU3MUECKUX U XUMUYECKUX CBOICTB 1
48 MHOroaToMHbI€ CIUPTHI: ATUIICHTIINKOIb U TTUIEPUH, HX (U3NUECKHUE U XUMUYECKIE CBOMNCTBA 1
49 CriocoObl MosTyueHus: ¥ NPUMEHEHUE MHOTOATOMHBIX CITUPTOB 1
50 ®deHoII: CTpOoeHUE MOJIEKYIIbI, (Pu3UUYecKre cBOMcTBA. TOKCHUHOCTh (peHOoa 1
51 XuMHUeCKue cBOCTBa (heHoa 1
52 CriocoObl nostyyeHus 1 NpuMeHeHne GpeHona 1
53 [IpakTuueckas padorta Ne 2. Pemenue skciepuMeHTaNbHBIX 3a7a4 1o TeMe "CrnupTel U (peHoIIbI" 1
54 CucremaTu3aius 1 0000IIeHNe 3HAHUN TIO TeMe 1
55 AJbaETHABl M KETOHBI: 3JIEKTPOHHOE CTPOEHUE KapOOHUIILHOM IPYIIIbl; TOMOJIOIMYECKUE PSIIbI, !
obmas hopmysa, H30Mepusi 1 HOMEHKIIATypa
56 Anbaeruabl U KeTOHbI: PU3NYECKUE CBOMCTBA; PEAKIINH IPUCOECTUHEHUS 1
57 Peakuu okucneHus: 1 KaueCTBEHHbIE PEAKIIUK aJIbJIETUAOB U KETOHOB 1
58 CriocoObI TOTy4eHUs aTbACTUIOB U KETOHOB 1




59 OAHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE KHCIOTHI, 0COOEHHOCTH CTPOSHUS UX MOJIEKYII 1
60 W3omepus 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (PU3HUECKUE CBOICTBA 1
61 XUMUYECKUE CBOMCTBA MPEEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIOT 1
62 Oco0eHHOCTH CBOWCTB MyPaBbUHOW KHCIOThI. MHOTO0Opa3ne KapOOHOBBIX KUCIIOT 1
63 OcoOeHHOCTH CBOMCTB: HEMPEACIbHBIX U APOMATUYECKUX KapOOHOBBIX, AUKAPOOHOBBIX, |
THJIPOKCUKApOOHOBBIX KHCIOT. [IpencTaBureny BEICIINX KapOOHOBBIX KUCIIOT
64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT 1
65 CriocoObI moTy4eHHst 1 IPUMEHEHNE KapOOHOBBIX KACIOT 1
66 CrnosxHble 3(Upbl: TOMOJIOTUYECKUH psll, 001Ias Gpopmyna, u3oMepus 1 HOMEHKIIaTypa 1
67 dusnuecKue U XUMUIECKHE CBOHCTBA I(UPOB 1
68 Pemenne pacuéTHbIX 3a7a4: M0 YPaBHEHUIO XUMUYECKOU PEaKINH, Ha ONpeIeTIcHUE |
MOJIEKYJISIPHOI ()OPMYIIBI OPraHMYECKOro BEIIeCTBa
69 [IpakTuueckas pabora Ne 3. Pemienune skcepuMeHTaNbHBIX 3a1a4 1o TeMe "KapOoHoBbie |
KucNnoThl. CnoxHbIe dPUpHI"
70 XKupsl: ctpoenue, pusnueckre 1 XMMHYECKHE CBOMCTBA (THIPOIIU3) 1
71 Oco6eHHOCTH CBOMCTB JKUPOB, COJIEPKAIUX OCTATKU HETIPeIeNbHbIX )KUPHBIX KUCIOT. JXKHUpHI B |
IIpUpoOJIE
7 MBpbi1a Kak coJid BbICIIMX KapOOHOBBIX KUCIIOT, MX Motoliee AeiicTBue. [IoHsTHE 0 CHHTETHYEeCKUX |
Mmoromux cpenctax (CMC)
73 I'enernyeckas CBSA3b yII€BOJOPOAOB U KUCIOPOJICOIEP/KALINX OPraHUUYECKHUX BEIIECTB 1
74 Pacuétel 10 ypaBHEHUAM XUMUYECKUX PEAKIUN 1
75 CucreMmaruzanys 1 0000IIeHE 3HAHUI 10 TEME 1
76 OO1m1ast XxapaKTEpUCTHKA YTIEBOJOB U KJIaCCU(pHUKAIHS YTIEBOAOB (MOHO-, TU- U TIOJMCAXapH/Ibl) 1
77 Mounocaxapupl: (pu3HYECKre CBOMCTBA U HAX0XKJIEHUE B IPUPOJIE 1
78 IIpumeHeHue TIII0KO03Bl, €€ 3HaUE€HUE B )KM3HEAEATEIbHOCTH OpraHn3Ma 1
79 Jlucaxapupl: caxaposa, MajibTo3a 1 JlakTo3a. HaxoxxaeHue B mpupojie U NpuMeHEeHNe !

JcaxapuioB




80 [Tonucaxapupl: CTpOEHHE MaKpPOMOJIEKYI, (PU3HUECKHE U XUMUYECKUE CBOWCTBA, PUMEHEHUE

81 [TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

2 Pemennie pacueTHbIX 3a7a4 Ha OIpeIeJICHUE JJOJIU BbIX0/1a MPOAYKTa PEaKUU OT TEOPETUUECKU
BO3MO>KHOT'O

83 Cucremaru3zanusi 1 0000IIEHHUE 3HAHHUH 110 pa3Ieny

84 KonTponbHas pabota o Teme "Kuciopoconepkamiiue opraHn4eckiue coeIMHeHus "

g5 AMUHBI: KinaccuuKanus, CTpOeHUE MOJIEKYJ, 001as Gopmyna, u3oMepus, HOMEHKIATypa U
¢busnueckue cBoicTBa

86 XUMHUYECKHE CBOMCTBA ann(paTUUECKUX aMUHOB

87 AHWINH: CTPOCHUE aHUIIMHA, 0OCOOEHHOCTH XUMHUYECKUX CBOMCTB aHUIIMHA

88 CriocoObI mosrydeHus 1 IpUMEHEHNE amupaTHIeCKIX aMHHOB

29 AMUHOKHUCIIOTBI: HOMEHKJIATypa U u3oMepus, puzndeckue cBoiictsa. OTAenbHbIC IPEICTaBUTENN
0-aMHUHOKHUCJIOT

90 XUMUYECKHE CBOWCTBA aMHHOKHCIIOT, UX OMOJIOTHYECKOe 3HaUYeHUEe aMUHOKUCTOT. CHHTE3 U
TUIPOIIU3 TIENTHI0B

91 benku kak npupoHbIE TOTUMEPDI; CTPYKTYPBI OEJIKOB

92 XUMUYeCcKHe CBOMCTBA OEITKOB

93 A3oTcoepKalme reTeporuKInIecKkie coequHenns. HykienHoBbIe KUCTOTHI: COCTaB, CTPOEHUE
1 OMosoruYecKas poib

94 [IpakTuueckas padora Ne 4. Pemienue skcnepuMeHTaNbHBIX 33J1a4 110 TeMe "A30TcoAepKalue
OpraHNYeCKHUE COCTUHEHUS"

95 [TpakTuueckas pabota Ne 5. PemieHue skciepuMeHTaNbHBIX 3a1a4 1o TeMe "PacrnozHaBanue
OpraHUYECKUX COeTUHEHHI"

96 Kontponbras padoTa mo teme "A3oTconepkaime OpraHnuaeckiue CoOeTuHEeHUs "

97 OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN 1 METO/IbI X CHHTE3a —
MTOJTMMEPU3AITUS Y TTOJIMKOHICHCAIIHS

98 [Mnactmaccel. YTunuzanus u nepepadoTka ImiacThKa




99 DnacToMepbl: HaTypaJibHbI CUHTETUYECKUE KaydyKu. Pe3una 1

100 BonoxkHna: HatypanbHble, ICKYCCTBEHHbIE, CHHTETHUECKHUE. [loMMephl crielnaibHOro Ha3HAYCHUS 1

101 [IpakTrueckas padota Ne 6. Perenue sxcrepuMeHTaIbHBIX 3a/1a4 110 TeMe "Pacrio3HaBanue |
IJ1acTMacc ¥ BOJIOKOH"

102 O600611eHre U cucTeMaTu3allks U3Y4eHHOT0 MaTepuaia o reMe "BricokomMomneKynspHbie |

coenuueHus"
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
| AtoMm. CocTaB aTOMHBIX sJIEp. | bubnmoreka [JOK
XuMuyeckui sneMeHt. M30Tonsl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubanorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIEMEHTOB (s-, p-, d-, f-3eMeHTBhI) https://m.edsoo.ru/61294af9
4 Pacnipenienenue 31eKTpOHOB 110 | Bbu6moreka [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5{750fe
DNeKTpOHHbIE KOH(PUTYpallU aTOMOB
5 3neMeII{)TOB B OCHOEI)JOAZI:/I 1 bubmorexa OK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 bubmmnoreka HOK
DNEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
7 anemeHToB J[. 1. Menaeneesa, cBs3b C 1 bubmorexa HOK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOU TeOpuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK

VMU IIPOCTBIX U CIOYKHBIX BEIIECTB 110
rpyIIam 1 nepuoiam

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 0000IIeHE 3HAHUI

bub6nmoreka [IOK

nn

PacTBOPEHHOTO BemiecTBa", "MOJISIpHAS
KOHLEeHTpauus"

9
10 TeME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoii cBsa3u. MexaHu3MBbl
10 00pa30BaHMs KOBAJIGHTHON CBSA3H. bubnmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHBIE B3AMMOACHCTBUS
BaneHTHOCTH M BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [{OK
3JEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X https://m.edsoo.ru/3d2ca093
reOMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoOneKyaspHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHUA. THIIBI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJUIOUIHEIX bubnmorexa [IOK
p A https://m.edsoo.ru/da2c70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACBIILIEHHBIE
15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
CriocoObI BEIpaKEHHS KOHIIEHTPAITIH but6mmoreka [IOK
16
pacTBopoB https://m.edsoo.ru/328e653a
Pemenne 3agau ¢ ncnob30BaHUEM
17 MOHATHH "MaccoBas HOJIsI bubnunorexa LIOK

https://m.edsoo.ru/785e0ab4




18 Kinaccudukamnus 1 HoMeHKIaTypa bub6nmoreka [IOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus 1 0000IICHUE 3HAHUN bubnuorexa [JOK

19 110 TEME https://m.edsoo.ru/8d2c6balda
Konrponsnas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii
3akoH u Ilepuoanueckas cucrtema Bu6mumotexa [JOK

20 XAMUYECKHX dieMeHToB /1. 1. https://m.edsoo.ru/70a60aa4
Menpeneena", "CTpoeHue BEIIECTBA.

MHoroob6pa3ue BemiecTs"
Knaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON

)1 XUMHUU. 3aKOH COXPAHEHUSI MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335cdd2
MpEBpAIICHHS SHEPTUHU TIPU
XUMHUYECKUX PEAKIUAX
TennoBsie A3 HeKTh XUMUYECKUX

22 peakuuil. TepMoxumuyeckue bubamorera LOK

https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM
23 XUMHYECKUX PEAKIUN U bubmorexa HOK
https://m.edsoo.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOU peaKInu, e€
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.
Karanms u katanuzatopsl
25 ['oMoreHHbI€ U TeTEPOTreHHBIE PEAKIIUU
26 [IpakTuueckas pabora Ne 1 mo Teme bu6muoreka [JOK

"BnusiHue pa3nuyHbIX GaKTOpOB Ha

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




CKOpPOCTh XUMHYECKOU peakiuun"

Oo6parumbie 1 HEOOpPATUMBIEC PEAKLINH.

bubnunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BnusiHue pa3nu4HbIX (aKTOpPOB Ha bubamorexa LOK
P P . https://m.edsoo.ru/3bf34e17
MOJIOKCHUE XUMHUYECKOTO PAaBHOBECHS
DIEKTPOMTHYECKAs TUCCOLMAIIHS.
29 CHIIbHBIE U CJIA0BIE DIIEKTPOJIUTHI bubmmorexa LOK
p ' https://m.edsoo.ru/5f766bdf
CreneHb aUcCOLUaA
Honnoe npousseaeuue Boasl. Cpena
P pv bubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIii
https://m.edsoo.ru/3966cal89
nokazatenb (pH) pactBopa
I'mapomm3s coneit. Peakmum,
31 bi{ ofeKa}o He B pacTBOpax bubmorexa HOK
P HME B pacteop https://m.edsoo.ru/09d5a9bd
ANEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XMUMHAYECKHE PEAKIIUHA B PaCTBOPaAX bubnmorexa OK
P p p https://m.edsoo.ru/2e3daeb0
JEKTPOJIUTOB
OKHCIUTETbHO-BOCCTAHOBUTEILHEIE
33 eakIuy. BakHelIIe OKUCIUTEIN U bubmorexa LHOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIH
34 Meroa 31eKTpPOHHOTO (3JIEKTOHHO- bubnunorexa LIOK
HMOHHOTO0) OayaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIECCTB https://m.edsoo.ru/93fb97d2
36 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmmorexa TIOK
A&P https:/m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnuoteka [JOK




https://m.edsoo.ru/5afa265d

CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [JOK

38 " n
1o TeMe "XHUMUYECKUE PEAKIIUU https://m.edsoo.ru/c161eb85

39 KonTponbhas pabota no teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproanaeckoii cucTeMe XMMHUYECKHX

40 anemenTtoB JI. 1. Menpeneesa u bubmorexa OK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHUS UX aTOMOB.
dusnyecKkue CBOMCTBAa HEMETAIIOB
AJTOTpOTINS HEMETAJUIOB (HA IIpUMEpe
41 KHCIIOpoJ1a, cephl, hocdopa u bubmorexa [IOK
PO, Cepel, P https://m.edsoo.ru/ef92c¢91c
yriaepoa)

42 Bogopon: nomyuenue, pusndeckue u bubanorexa [JOK
XMMHYECKHE CBOMCTBA. [ uapuabl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE,

43 CMOCOOBI NOTYYECHHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

YHCHI, https://m.edsoo.ru/4e223795
XUMHYECKHE CBOICTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCIIOPOJICOICPIKAIIUE COSTMHEHHS brbmmorexa [TOK
P P https://m.edsoo.ru/6b3255¢6
raJloTeHOB
JlaGopaTopHbIe ¥ TTPOMBITIVICHHBIE

45 CIOCOOBI MOTYyYEHHUS TaJIOTEHOB. bubnuotexa [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue

bubnunorexa LIOK
46 IKCIIEPUMEHTAILHBIX 337124 110 TeMe

"Tanoreus!"

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHMe KUCI0poia U 030HA

bub6nmoreka [IOK
48 OKCHUIBI ¥ TIEPOKCUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenune 3a1a4 pa3iMyHbIX THIIOB bubmmorexa LOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
50 cncr:co61>1 MIOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " bubmmorexa [IOK
yi L https://m.edsoo.ru/46afael6
XHUMHYECKHUE CBOMCTBA
bubnuoreka [{OK
51 CepoBoziopo1, CyJIb(PUIbI
POBOZIOPOL, CYILGHA https://m.edsoo.ru/7¢875999
Kucnaopoaconepxaimme COSTUHSHUS
52 cephl gCO6€HHI::)CTI/I CBOMCTB CEpHOU bubmmorexa [JOK
DB P https://m.edsoo.ru/8cfa2548
KHACIOTBI
ITpakTryeckas pabora Ne 5. Pemenue

53 SKCIEpHMMEHTAILHBIX 3aa4 110 TEME bubmorexa LHOK

" P . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaAX0X/IEHHE B IPUPOJIE,

54 CHOoCcoObI MOMy4YeHUs, PU3NIECKUE U bubmuorexa [IOK
XHUMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepkaiime coeTMHEHNS

55 azoTa I())co6eH:1)OCTI/I CBOMCTB a30THOU bubmorexa HOK

' https://m.edsoo.ru/e2965afe
KHCJIOTHI
56 [IpumeHneHne a30Ta U €ro COCTMHEHUM. but6mmoreka [IOK

A30THBIE y10OpEeHUs

https://m.edsoo.ru/129f5059




dochop: HaXOKICHHE B IPUPOJIEL,
CIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57
XUMHYECKHe cBoicTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 dhocho c(})) eq)ncg ne kucioTel. Conun bubmorexa HOK

p I‘E prratt ’ https://m.edsoo.ru/c7a2d429
dbocopHOIi KHCTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHunii. ocopHbie ynoOpeHus https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHUS"
Yriepos: HaxoXKJIeHUE B PUPOJIC,

61 QJIOTPOITHBIE MOIU(UKAIINH; bubnnorexa [JOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxkcup yraepoga(ll), oxcu

62 e I([)y:(l\rf)) . (OJ'I)I)HaSI KfICHOTa ueé bubmmorexa [TOK
yrepon P YT https://m.edsoo.ru/dba58adf
conun

63 Pemrenue 3aiau pa3nuyHbIX TUIIOB bubmorexa HOK

AP https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B MpUpoJe,
64 CI'E)OCO6BI oJI CHHI/ISI (bmnzefmfe u bubmmorexa LIOK
YHEHIL https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuausi(IV), kpemuuenas bubnuotexa [JOK
KHUCJI0TA, CUIIUKATHI https://m.edsoo.ru/3170e7bl
but6mmoreka [IOK
[IpumeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenuHenuil. CTekIo, ero nojayyeHue,

https://m.edsoo.ru/5823cefb




BUJBI CTCKJIa

67 Pemenne 3agau pa3nMIHbIX TUIIOB bubmorexa HOK
Aap https://m.edsoo.ru/b624£801
68 Cucremaru3zanus u 0000IICHUE 3HAHUN bubnuorexa [JOK
o teme "Hemeramnr" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o teme Bbu6muoteka [JOK
"HemeTamnr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMI bubnnorexa [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7¢9510
[TonoxeHrne MeTasIoB B
[Tepunoanueckoii cucTeMe XUMHUYECKHUX
bubmuoreka [IOK
71 aneMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.edsoo.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJLJIOB
OO6mume puznueckre CBOMCTBA
72 MeTaJmo(I]; IIpuMeHeHne MeTaIOB B bubmorexa HHOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuaBsl MetasuioB. Kopposus bubmuorexa [IOK
METAJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pas3iin4HbIX THIIOB bubmorexa LOK
P https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKHUHN PsIT HAPSHKEHUN
75 MeTaJITJII)OB OO6mue cnoio%m n(I))n CHUS bubmorexa HOK
- o v https://m.edsoo.ru/94eb377a
METAIIJIOB
OOm1ast xapakTepucTHKa MeTayioB [A-
76 rpynmnsl [leproanueckoil cucteMsl bubmuorexa [IOK

XUMHUYECKHX IeMeHTOB. Hatpuii n
KaJlui: mojay4yeHue, pusndeckue u

https://m.edsoo.ru/e12c26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUEC
IMPOCTHIX BCIICCTB U UX COGI[I/IHCHI/Iﬁ

O6mas xapakrepucTuka MeTayioB I1A-

rpynmnsbl [leproanueckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 .
KaJIBIIWI: TIoJTydeHue, Gu3ndeckue u https://m.edsoo.ru/7¢3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

73 JKécTkocTh BOBI M CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHA U

20 TUJPOKCH]IA ATFOMUHHS, bu6nmoreka LIOK
TUAPOKCOKOMIUIEKCHI AIIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3amay pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue

82 SKCIEPUMEHTAIIbHBIX 33a4 110 TEME bubmmorexa [TOK
" P " https://m.edsoo.ru/27a4af43

Mertasnibl TJIaBHBIX TOATPYIII

OO6m1ast XxapakTepruCTUKa METAIIJIOB

23 no6ouHbIx noarpynn (b-rpymnm) bu6muoreka [JOK
[Tepronuueckoit CUCTEMbI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa U ero COeINHEHNI, UX bubnnorexa [IOK

P : https://m.edsoo.ru/9911bef3

MIPUMEHEHHE

85 Baxwnerime coeMHeHUs Maprasiia. bubnmnorexa [JOK




[Tepmanranat kayius, €ro
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso0o0.ru/039d69c8

86 JKeJe3a u ero coequuenuii. Ilomyuenue buGnuorexa [IOK
-y hitps://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB JKelie3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MeEIU U €€ COeqUHEHUI, NX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHECHNM, NX bu6nmorexa LIOK
IIpUMEHEHHE. | IIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1{2beal
LIUHKA
[IpaxTnueckas padora Ne 8. Pemenue
bubnuoreka [{OK
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/abe352¢a
Mertaiabl TOOOYHBIX MOATPYII
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnmorexa [IOK
et p hitps://m.eds0o.ru/a8b83d83
O00011IeHE B CHCTEMATH3aIU
91 M3y4EeHHOTO MaTepraia mo TeMe bubmorexa LHOK
" ya " p https://m.edsoo.ru/e91fe975
Metaminl
9 KonrtponbHas pabora no Teme bubnmnoreka [HOK
"MeTambr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOM bubmuoreka [JOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Posne xumuu B o0ecieueHnn
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuorexa [IOK

ITonsTie o HAayYYHBIX ME€TOAax
HUCCiIca10BaHUs BEIICCTB

https://m.edsoo.ru/080fe1f0




Hayunble mpuHIIUAIIBI OpraHU3aIUH
95 XMMHYECKOTO IMPOU3BOICTBA. | bubnmnoreka HOK
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3HEHUE
96 OKpY>KaloIlle CpeJibl U €ro 1 bubmorexa OK
PYAIOTIEH Epea https://m.edso0.ru/9f1 1bf51
MOCTIEICTBUS
97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
08 Xumust nuiy. Pojib XumMuu B | bubnuoreka [IOK
o0ecrieueHY MTUIIEeBON 0€30MMaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdroMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHelme
100 CTPOUTENbHBIE U KOHCTPYKIITMOHHBIE 1 bubmorexa [IOK
P Pyich https://m.edsoo.ru/61e69003
MaTepuaibl
XuMHS B CETLCKOM XO3SMCTBE.
101 Oprannyeckue 1 MUHEPATbHBIC 1 bubmmorera OK
P P https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3anus 1 00001IeHHE 3HAHUH | bubnuoreka [{OK
o TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







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

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

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

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

OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, M30TOIHI,
AIIEKTPOHHAs 000JIOUKA aTOMa, §-, p-, d-3IIEKTPOHHBIE OPOUTAIIH aTOMOB,
OCHOBHOE€ M BO30YXKAEHHOE COCTOSHHE aTOMa, HOH, MOJIEKYIa,
BAJICHTHOCTb, AIIEKTPOOTPHUIIATEILHOCTD, CTETICHb OKHCIICHHS,
XMMHUYECKas CBs3b (G- M T-CBSI3b, KpAaTHBIC CBS3M), THOPHIM3ALUS
aTOMHBIX oOpOWTaneil, KpUCTaJUIMuecKas pemeéTKa, MOJb, MOJISpHas
Macca, MOJSpHBIA 00BEM, MOJNSpHAs KOHIICHTPALUS, PaCTBOPHI
(MCTHHHBIE, NUCIIEPCHBIC CHCTEMbI), KPHCTAJUIOTUAPATHI, YIIIEPOIHBIN
ckeneT, (YHKIMOHANbHAs TpyNNa, paauKal, H30Mepbl, CTPYKTypHas
¢dopmyna,  uzomepuss  (CTpyKTypHas,  TreomeTpuyeckas  (Luc-,
TPaHCU30MEPHsI), TOMOJIOTHUECKHH psIl, TOMOJIOTH, YTJIEBOIOPOIHI,
KHUCJIOPOA- U a30TCOJAEepKAallie COEAMHEHUS, OMOJIOTHYECKH aKTHBHBIE
BelleCTBa (YIIeBOIbI, JKUPBI, OCIKH), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHNYECKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’ILHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 3K30- H
9H/IOTEPMHUECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIHUTHI,
ANIEKTPOIUTHYECKAsT TUCCOIMAINS, CTEIIEHb JUCCOLUAIH, OKUCIUTEb,
BOCCTAHOBHTENb, DJIEKTPOJIU3, CKOPOCTh XUMHUYECKOW pEaKInH,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPHS XHMHYECKOTO CTPOCHHUS OPTraHUYECKUX
Bemects A.M. byrtnepoBa, Teopusi AIEKTPOIUTUUYECKON IUCCOLMAILUU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIeKAIUEe B OCHOBE MOHUMAHMS MPUYMHHOCTH U CUCTEMHOCTH
XAMHYECKHUX SBJIECHUW, COBPEMEHHBIE IPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUH, JUCIICPCHBIX CUCTCMAX

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

YCJI0BCKa

L.5

2.1

o0IIye HaydHbIC TPUHIMITBI XUMHUYECKOTO MPOU3BOJCTBA (HAa MpHMEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJIa, IMepepaboTKu
HedTH)

CpopMUpOBaHHOCTH YMEHHI BBISBIISTS:

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

CBOMCTB HEOPraHWYECKUX U OPraHUYECKHUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUNA C MOHATHUSIMH H npeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

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

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

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBlIeHUS (OpMyn HEOpraHWYecKHUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKHX OOBEKTOB
OpraHMYecKHe BEIIECTBA, CAMOCTOSATENIBHO BHIOMpAaTh OCHOBaHUS U
KPUTEPHUH TS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArMPYIOIIMX BEIIECTB,
TerIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTENeHEeH OKHCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTuro KaTanﬂsaTopa)

ChopMupOBaHHOCTb YMEHMsI XapaKTEPU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM) ¥ HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr JI.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOYKHOCTH, UCIIONIb3YS MOHATHUSA §-, p-,

d->IIeKTpOHHBIE OPOUTAIIN, YHEPTETUUECKUE YPOBHHU




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

MepuoaM U rpymriam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

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

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpHUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX IMpPHUMEpaxX XapaKTECp 3aBHUCHUMOCTH peaKIII/IOHHOf/'I
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CB?BI/I), B3aMMHOI'O BJIMAHUS aTOMOB U I'PYIIIT
4ATOMOB B MOJICKYJIAX, a@ TAKKEC OT 0ocoOeHHOCTEH peai3an pas3JIMIHbIX

MEXaHNU3MOB IPOTEKAHMS pEeaKIUn

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIUMU

SKCIEPUMEHTAMM U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnmamM COeIUHEHUH (IIPOCThIe BEIEeCTBA, OKCU/IbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/bI, TPOCThIE APUPHI, CIUPTHI, (HEHOIIBI, aANIbIAECTH/IbI, KETOHBHI,
KapOOHOBBIE KHUCIJIOTHI, CJOXHBIE 3(QUPHI, KHUPBI, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XHUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM

(bHSI/I‘ICCKI/IX BCIIMYHUH:

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

J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MacCOBOH WM O0BEMHOM JT0JTH, BBIX0/1a MTPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiui

10.4

00BEMHEBIX OTHOIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BellecTBa




11

12

Bianenue cucreMoil 3HaHUMM O METOAAX HAy4YHOIO IO3HAHUS SBJICHUM
IIPUPO/IbI, UCHOIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSITh
9TH 3HAHUS NPU SKCIEPUMEHTAIBHOM HCCIEI0BAaHUM BEILIECTB M JUIs
OOBSICHEHUS! XUMHUYECKUX SBJICHHMH, MMEIOUIMX MECTO B IPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHPOBaHHOCTE yYMEHHUS NPUMEHATHh (WCIOJB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M IPOTHO3UPOBAHMSA BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSCHEHUS U MPOTHO3UPOBAHUS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOAY; JJsl IHPUHATUS

IPaMOTHBIX pPEIIEHU TPOOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM MPaBUII
Oe3omacHoro  oOpamieHus C  BemlecTBaMH U J1abOpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATh IIEIM HCCIIECIOBAHUS, TIPEICTABIATh B
pasnu4HON (opMe pe3ylbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHMKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBO MHpOpMaIH, ceTh IHTepHeT u
Jpyrue), KPUTUYECKH aHaJIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U MCIOJB30BaTh B COOTBETCTBUU C ITOCTaBJIEHHOM

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHUYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JICHCTBUSI HA  JKUBbIE  OpraHU3MBbI
ONpPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTelid IpeAesIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS ¥ TPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHUS Ha OPTraHU3M

YCJIOBCKaA




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

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
a1eMeHTOB. OCOOCHHOCTU CTPOEHHUS YHEPTreTUYECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

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

1.2

Ilepnonnueckas cucrema xumudeckux dsnaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoandeckoro 3akona .M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

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

1.3

Banentnocts. DnektpoorpuniareabHOCTh. CTENeHb OKUCIICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAsS, METAINTHYECKAst, BOJOPOIHAs)
1 MeXaHu3MbI e€ 00pa3zoBaHus. MexXMONeKyIsIpHbIE B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPO€HMS. THIBl KPHUCTAUIMYECKUX

pemérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

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

HEOpPraHMYECKON ¥ OpraHM4ecKOi XUMHUU. 3aKOH COXPAHEHUS MacChl BELIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie a3 dexTh XUMHUYecKuX peakuuil. TepMoxumMudeckre ypaBHEHUS

1.8

OOpatumble peakiuu. XuUMHUeckoe paBHOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [larenbse

1.9

1.10

1.11

OnektponuTrueckas aucconnanus. CunbHble W cinadbie diekTposmThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHUCHIAas, HEWUTpasibHas, wienoyHas. CTeneHb
Jucconmanuu. Peakiyyn noHHOro oOMeHa

I'unponus coneit. Monnoe mpousBenenue Boabl. Bogopoausiii nmokaszarens (pH)
pacTBopa

CriocoObI BeIpaKE€HUsI KOHIIEHTPALIMU PACTBOPOB: MAacCOBasi A0JS PACTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HachlmeHHble W HEHACBIIICHHBIE

pacTBOpBL, PaCTBOPUMOCTh. Kpuctamioruaparsl

1.12

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

pa3HbIM 3HaYeHHeM pH. MeTopl 2JIeKTpOHHOTO Oaanca




1.13

DJEKTPOJIU3 PACTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUN, ITUHK, XpOM, Kelie30, MeIb) M HX coeauHeHui. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

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

['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKAITUX K PA3TUUHBIM

KJj1accaM

2.5

#HHPartH# I nenTruKaus HEOPraHUIECKUX coeIMHeHN. KadecTBeHHbBIE

PC€aKky Ha HECOPraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHbBIE TOJIOXKEHHMSI TEOPUUM XUMHUYECKOIO CTPOEHMSI OpPraHMYECKHX
coequHeHnil A.M. bytnepoBa. YrinepoaHblil CKEJIET OpraHU4EeCKONW MOJIEKYJIBI.
KpaTtHOCTh XMMHYECKOH CBS3M. S- M P-CBA3M. sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psaa. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenne o knaccuuKaMyM OpraHuyecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COEIWHEHUH (cucTemMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS

BaXKHEHIITUX HpeHCTaBHTCHGﬁ KJIACCOB OPraHNYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonstue o

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

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pa3JIoKeHUE, KPEKHHI, wu3omepusanus, ropenue. IlomyueHue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pasMEpoOM LUKIIA. Peaknuu NMPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMM MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUIPUPOBAaHUE, TUAPOTraJOr€HUPOBAHUE, TUApATallus), TOPEHUs, OKUCIEHUSA U
nonuMepu3anu. IIpoMbIlUIeHHBIE H  J1a0OpaTOpHBIE CIIOCOOBI  MOJTYYCHHS

AJIKCHOB

3.7

AnkanueHsl. XUMHUYECKHE CBOMCTBA aIKaJUEHOB: PEaKUUHU TMPUCOCAUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs U nojaumepusanuu. [lomyueHue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOTaJOTeHHUPOBAHUE) KAaK CIIOCOO TMOyYSHHS
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH I CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMCHeHI/Ie allCTHJICHA

Apenbl. XUMHYECKHE CBOMCTBa O€H305la: pPEaKIUH  AIEKTPOGUIBLHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeans. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ouma.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupona. [lomumepusanus crupona.

Crioco05b1 MOJIYYCHH U IPUMCHCHUC aPOMATHUUYCCKUX YTIICBOAOPOJA0OB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeruapaTtanus. Peakuus ropeHus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

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

HaTpust, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XuMHYeCcKHe CBOMCTBA NpCACIIBHBIX AJbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE DPEAKIMM HAa KapOOHWUJIBHYIO Tpynmny (peakuus «cepeOpsHOro
3epKanay, B3aumoseictaue ¢ ruapokcuaom meau (II). Ilonydyenue npenenbHbIX
aJIbJIETU/IOB: OKUCJIEHHWE CIHMPTOB, THJpaTalys aleTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoct PCaKu OKUCIICHUSA allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHUCIIEHHE
AJIKAHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, albJAETUI0B. BbICcHIME mpeneabHbIE U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu HTepudukanuu. [IprMeHeHne CIOoXHBIX 3(PUPOB B
MUIIEBOH W TMap(IOMEPHONW TPOMBIIUICHHOCTH. JKUpPBI Kak CJIOXKHBIE 3(PUpHI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [HMIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TIOJIYYCHHUSI COJIEH BBICIIMX KapOOHOBBIX KHUCIOT. MBIIA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C Yy4YyacTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUIHOM TPYNI M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HA4YCHUE B KU3HEAEATECIILHOCTU OpraHu3ma. Jlucaxapuisl: caxaposa, MaabTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBArOIIMe aAucaxapuabl. ['maposns
nucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHEe MaKpOMOJIEKYII
KpaxMaya, IJIMKOreHa U Lemnono3bl. dusnyeckue CBOMCTBA Kpaxmala u
LEJII0NIO3bl. XHMMHUYECKHE CBOMCTBAa Kpaxmana: TUApPOIU3, KadeCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEJUIOJIO3bl: TUAPOJIM3, MOJIy4YEHHUE
3¢upoB wUemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIENK)

AMHHBI. AMHHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakiusi TOpeHHs. AHUIUH KakK IMPEACTaBUTEb apOMATHYECKUX aMUHOB.
XUMHYECKUE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. IlomydyeHue aMuMHOB aJKWUJIMPOBAHUEM aMMHUAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKHCIOTBL U OenkH. AMHMHOKHCIOTBI Kak aM@OTepHble OpraHMYecKHe
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATypallus, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHHs: MouyieKyd. OCHOBHBIE CIOCOOBI TIONYUYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U TMOoJUKOHAeHcanuu. Knaccudukanus

BOJIOKOH

#H##Par### nentudukanys opraHnuecknux coequHeHui. Permenmue

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

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

XUMHUS U )KU3Hb

4.1

Xumus B moBcenHeBHOHN xu3Hu. [IpaBuna Ge3zomacHOl paboOThl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHUS U CEITbCKOE X035 MCTBO. XUMHUS B
MIPOMBIIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOIHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CocrtaB HehTu U e€ nepepaboTka (MPUPOIHBIC

HMCTOYHUKHU YTIIEBOJIOPOJIOB)

XUMHUA U IKOJOTUsl. XUMHUYECKOE 3arps3HEHUE OKpYKalollel cpenbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOUYBbI, arMocdepsl, (GIopsl U (GayHBl OT
XUMHYeCcKoro 3arpsisHeHus. IIpoGirema oTXOZOB M MOOOYHBIX MPOIYKTOB.

AHLTepHaTI/IBHLIe HNCTOYHHKH SHCPIruu

4.4

OGH_II/IG NpEACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XUMHUYCCKHUX




5.1

BEILIECTB (HAa MpUMEpE MPOU3BOJACTBA aMMHAaKa, CEPHOWM KHUCIOTHI). UYEpHas u
uBerHas  Mmetauryprus.  CTEKJ0 M CWIMKaTHas  MPOMBIIUICHHOCTb.
[IpombiiienHass ~ opranumdeckass  xuMmusa.  CpIpp€ 1 OpraHUYecKOn

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

###Par###PacuéTel Macchl BelecTBa WM 00bEMa Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCE I 00BbEMY OJJHOTO U3 YYACTBYIOIIUX B PEaKLIUU

BCIICCTB

5.2

#H#HPar##Pacuérel TeroBoro 3gpdexra peakuun

5.3

HiHPar#H##Pacu€Tbl 00BEMHBIX OTHOLLIEHUH Ia30B IPU XUMHUUECKUX PEAKIIMSIX

54

#HH#HPar##Pacuérer Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) TIPOTYKTOB

pC€aKluu, €CJIM OAHO U3 BCUICCTB JJaHO B H30BITKE (I/IMeeT HpI/IMeCI/I)

5.5

HiHPar#H#Pacu€Tsl MaccOBOM MM 0OBEMHOM J10JIM BBIX0/1a IPOAYKTA PEAKIIUU

OT TCOPCTUYCCKH BO3MOKHOI'O

5.6

5.7

5.8

#H#HPar##Pacuérel Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOIYKTA PEaKIUH,
€CJI OJIHO M3 BEILLECTB JJaHO B BUJIE PACTBOPA C ONpeaesIEHHON MacCOBOM 10J1ei
PacTBOPEHHOTO BEIIECTBA

HH#HParf##Pacu€Thl ¢ MCIIOIB30BaHUEM MTOHATUI «MacCOBast 0JIs1», «MOJIIpHAst
KOHLIEHTPALUA», «PaCTBOPUMOCTh

#H#HPar#t#HaxoxieHre MOJEKYIIPHOM (OpPMYITbI OPraHUYECKOT0 BEIECTBA O
€ro MIOTHOCTU ¥ MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €0 COCTaB, UJIH 110

MIPOYKTaM CTOPaHUS




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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