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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkKeHu «CTparerum pa3BUTHS BocnouTaHud B Poccuiickoil
Oepnepanuu Ha niepuoj 10 2025 ropa» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywamuxcs 10-11  kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy UX K OBICTPO MEHSIOIMIUMCS YCJIOBHM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHU OOy4YeHHUS B OpraHu3aiusix mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» MOIydaeT
NOAPOOHYI0  WHTEPHPETALUI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nonoxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, ColepKaHus,
pe3ysbTaToB OOyYeHUS] M TPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOAUYECKAsA, peaTu3alusi KOTOpOoW oOecreynBaeT
MOJIyYCHUE TPEICTABICHUS O IIENIAX, COJEpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNieJICHHE: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4eHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOHl arrectaud B (OpMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJIEHHOTO U3YUSHUS XUMUH:



e YCTAHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e Ja€T NMpHUMEpPHOE pachpeereHrue Yy4eOHOro BpPEeMEHH, PEKOMEH]IyEeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

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

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJICH U 3aa4 U3ydeHHUs IpeaMeTa
Ha yriayOJ€HHOM YpPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIPOrpaMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXke€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpeleiaMyd YCTAaHOBJIEHHOW MporpaMMod MO  XUMHUHU
00sA3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTABJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00y4ueHusl.

B coorBerctBHM ¢ KoHuentyainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TNPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIMpoBaHHOTO OOyYEeHHMsI Ha ypPOBHE CPEIHEr0 OO0IIero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YIUIYOJEHHOTO W3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalnoM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIIyOJeHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKM OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeaEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C IEPCIEKTUBOM MOCIEAYIONIET0 MOJIYYSHUS] XUMHUYECKOTO
o0Opa3oBaHMsI B OpraHu3anusax npodeccuonaibHoro oopasosanusa. Hapsay c atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanbHON 00pa30BaTENBHON MPOTPAMMBI CpPeAHEro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (popMHpOBaHUE Yy HHX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAANpPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUS
ABIIAIOTCSA YIUIyOJN€HHbIE Kypcbl — «Opranudeckas xumus» U «O0mas u
HeopraHudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHUMHUHU 332 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEW U3yUYEHUs MPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JDTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiI€HHOE TEOPETHUECKOE [OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX HUX COEAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIIyOJIeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUS PEAKLUM, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuku. W3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHAeTcs  (OopMHUpOBaHMEM  MPEIACTAaBJICHUN 00
IEKTPOXUMHUYECKUX IPpOLEcCax U 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB OMpPEAeIEHHOTO Tpoduiis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [OMOJHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIE IIpeaMeThl. Tak, Hanpumep,
B COJEpPKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoduius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaina mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JaHHOM clydyae akleHT OyJeT caenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAsl Teopus (MOJEKyJsipHas Teopusi B (PUM3MKE), 3aKOHbl COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAHMM IIpeaAMETa Uil KIIACCOB XMMHKO-
Oounonoruueckoro npoduist OOJBLUINKI yAENbHBIM BeCc OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM  cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTh — JUIsi  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TaAKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX INpEACTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KAT OCHOBOM I H3y4EHMs
CYILIHOCTH HpoLEeccOB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHUS.

B muane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHay4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX € Y4YE€OHBIMM MNpeIMETaM{, BXOJAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NOpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)ke, KaKk Ha YpPOBHE OCHOBHOTO U CpeAHero ooOiero oopasoBaHus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha yriayOJnEHHOM YpOBHE H3yuY€HHUs MpeaMeTa Mpeanojaraet
peanu3anuio TaKux LeseH, Kak:

e (opmMupoBaHME TpPEACTABICHUWA: O MaTepUaJIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOeCreueHUu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHn paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUsI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUUX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUHM XUMHH, COBPEMEHHBIX MPEICTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IIPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTeMaX, 00 00mux
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPON3BOICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSICHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOJACTBOM, HCIIOJIb30BAaHHEM U  IepepadOTKOU
BEIIICCTB;

yrayOJIeHHe  TPEJICTaBICHMA O  HAyYyHbIX  METOJaX  IIO3HaHWMS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUUYCCKOM JISATEITBHOCTH M MTOBCETHEBHOM JKH3HHU.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBI CPEJHEro oOmero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0 — aKTyaJbHOCTb
npUOOPETAIOT TaKue LU U 334a4H, KakK:

BOCIIUTaHHE YOEKJAEHHOCTH B I03HABACMOCTH SIBJICHHHA ITPHPOJIBI,
YBOKCHHS K TIPOLIECCY TBOpPYECTBA B 00JaCTH TEOPETUYCCKUX M
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHWIO M TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEUECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOM MPpo(deCCHOHAIBHON 1 OO0IIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, IPUOOPETEHHE OIbITA OOIIECTBEHHO-
MOJIC3HOH IKOJOTUIECKON e TEIbHOCTH.

OO11ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX [Tl U3YUCHHUS] XUMUU HA yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBaHusi, cocraBiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeZel0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

DJEeKTPOHHOE CTPOEHHWE aToMa YriepoAa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaeH
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). THUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOUTanel, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM panukane, HykiIeopuie u
anexkTpodue.

Teopust cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIC MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TCOPUU CTPOCHUS
OpraHUYeCKuX CoeAUMHEHUN. MOoJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNIbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCNUHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKThI).

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

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPallCHUIN:
O3HAKOMJICHHE C 00pa3laMyd OPTraHUYeCKHX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME WM TOPEHHE), KOHCTPYUPOBAHHE MOJENIed MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['omomornueckuii psj ankaHoB, o01mIast popMyIia, HOMEHKJIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AllKaHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JNErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KpEKUHIa, ropenus. [IpeacraBinenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHMSI M XHMHUYECKHX CBOMCTB MalbIX (LMKIOMpPOMNAaH, IMKIOO0yTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKEHOB, Sp*-
rudpuau3anysl aTOMHBIX OpOWTalield yriepoaa, G- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IlpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaseil yriaepona. @u3nyeckue CBOMCTBA aJKUHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOICTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIIKUHOB.

ApoMaThuecKue YrieBoJIopolibl (apeHsl). ['oMojoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKlUy 3aMelieHusl B OEH30JIbHOM KOJIbIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIBHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl MOTyYeHUS U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHBIN yroJib U MPOAYKTHI ero nepepadotku. CriocoObl nepepadoTku HedTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboTKu HEPTH, UX IPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsatue 0 METAJIIOOPTaHUYECKUX COEIMHEHUSX. Ucnonp3oBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpoAOB pa3IMYHbIX KiIaccoB (oOeciBeurBaHHEe OpPOMHON WU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kajiis, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHUE OSTUIICHA H
U3YYEHUE €ro CBOWCTB, O3HaKoMieHue ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3lamMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOAOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJUHeHMs.

[IpenenbHble oAaHOATOMHBIE cHUPThL. CTpoeHHE MOJIeKya (Ha MpuMepe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJTHOATOMHBIX CHHUPTOB. BOIOpoaHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIICHMs], JAETUAPATALMH, OKHUCIECHHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3omepus. OcoOeHHOCTU (HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJIEHCTBHE C OPraHUYEeCKUMU
U HEOPraHWYeCKHMMH KHUCIOTaMH, KayeCTBEHHAs pEaKIus Ha MHOTOATOMHbBIE
cnupthl. [IpencraBieHue o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonbHOrO fAnpa. Puszmueckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyImIibl. ['oMosiorudeckue psifbl albJeruoB U KETOHOB, OOIIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAaKIUU Ha AJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHUE aJIbAECTUAO0B U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KHUCI0T. M3oMepus n HoMeHki1atypa. @usndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocOOBI OyYeHUs! U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW MU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11eoyHoi cpene. OCOOCHHOCTH CBOMCTB >KUPOB, COACPIKAIIUX OCTATKU
HEIpeeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuasl). MoHocaxapuIpl: TIIIOKO3a, (pPyKTO3a, Tajakro3a, puodosa,
ne3okcupr6o3a. dusnyeckne CBONCTBAa U HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe 1 HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ maponus
nucaxapusioB. Haxoxenue B npupoje u npuMenenue. [lonvucaxapuapl: kpaxmal,
INIMKOTEH W newnono3a. CTpoeHne MakKpOMOJIEKYJl Kpaxmania, TJIMKOT€Ha U
LEJUTI003bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIOIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJU3, KaYECTBEHHAs pEakUMs C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOdyuyeHUue 3PUpoB Lemtoao3sl. [lonsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTbD PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]l HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIGHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzammonaeicTeue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTANIbHBIX 3a7ad 1Mo temMaM «ChupThl U
dbenomsly, «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPBIY.

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHu .

AMWHBI — OpraHUYecKre MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUsi, HOMEHKJIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMUHOB C a30THUCTOM KHUCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. l[lomydyeHue aHwiIvHa H3
HUTPOOEH307a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTaBUTENN O
aMUHOKHUCIIOT: TJIMIMH, ajaduH. @OUu3WYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCIOT KakK aM(OTEpHBIX  OpPraHUYECKHUX
COCIMHEHUM, peakius TOJMKOHJEHCAluY, OOpa3oBaHUE TNENTUIHONW CBS3H.
buonorndeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojsHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THAPOJM3, JAEHATypalus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKHU.

DKCIEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxaniue OpraHUYECKue COCIMHCHUS) u «Pacmo3naBanue
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNM, CPEAHSAS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJidTUICHTEpePTasar). Y Triu3aius u nepepadoTka IiacTUka.

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

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

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

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX NPEBpaICHUN:
O3HAKOMJICHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JKCIEPUMEHTAJIbHbIX 3adad 1o Tteme «Pacno3naBanue
MJIACTMACC U BOJIOKOH).

PacuétHble 3anaumn.

HaxoxaeHue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIpHON  (pOPMYJIBI  OPTaHMYECKOTO0 COCIMHEHHS T0 Macce (00BEMY)
MPOJYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONMpPEAECICHUE AO0JU BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSITUW, TaK W TOHSITUH, MPUHATBIX B OTIEJIBbHBIX MpEeAMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYIa,
OSHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MYECKHE BEJIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M reTepoTpodHBI TUN MHTAHUA, OpOXKEHUE,



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

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPENICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaius XuMHIeCKUX dJIEMEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTPOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

Ilepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA W lleproanueckor CUCTEMBI
XAMHUYECKUX DAJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynonaM ¢ TepuoaaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUecKass CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAaf,
MeTayuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKyIsaspHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IpUMEpe COCIUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraH[bl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUN.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

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

[Tonstue o nucnepcHbix cucremax. VctuHubie pactBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALIMM PAaCTBOPOB:
MaccoBasi JoJIsl BELIECTBA B PaCTBOPE, MOJISIpHAsl KOHIEHTpanus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYECKUX peakluii B HEOPTraHMUECKONH W OpraHu4ecKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiy, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMUUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHIICHTPAIMHA BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHble W cJaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasbHas,
nienounasi. Bomoponnsiii mokazarens (pH) pactBopa. I'uaponus coseid. Peakuun
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoN 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUIA BOJAOPOJa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHrue
Cpeabl pacTBOPOB C IMOMOIIBK) WHJIUKATOPOB, M3YYEHUE BIHSHUS Pa3THMUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa 1 0COOEHHOCTH CTPOCHUS UX aTOMOB. DU3MUECKUE
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
TonuBHBIE AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MOodydyeHus, (U3HMUYECKUEe U
XAMHUYECKUE CBOMCTBA. | alloreHOBOAOpOAbI. BaxkHeunIe KUCI0pOaCOaEpKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @u3nUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcupn cepbui(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3zor. HaxoxneHnue B mpupojie, CHOCOObI MONy4YeHUs, (U3UMUYECKUE U
XUMUYECKUE CBOMCTBAa. AMMHAK, HUTpUAbl. OKCHUIIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObl MONy4YeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepona, HaxoxJIeHWE B IpUpoje. AJJIOTPOIHbIE  MOJIU(PUKALIMY.
du3znyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEHIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yromnbnHas kucimora u e
CoJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHN.

Kpemunii. Haxoxxnenue B mpupojse, CrocoObl MOJydeHHs, (PU3NUYECKHE U
xumudeckue cpoiictBa. Oxcun kpeMmuus(IV), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHnil. CTeKs0, ero noJiy4yeHue, BUIbl CTEKIIA.

[Tonoxenne MmetamioB B [leproanveckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbu3ndeckue cBOWCTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY W TEXHHKE.
CrmiaBel METANIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  metawioB.  OOmuMe  CrocoObl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPTUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprusi. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamwioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonyudeHue, ¢GU3NYECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHi: TOJy4eHHE, (U3NYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COCAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IIPOCTOTO BEIIECTBA M €ro COEeAUHEHUH. AMQOTEpHBIE CBOIICTBA OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U ero coearuHeHuil. OKCHIbl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

@u3znyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHnii. OKCupl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). [lonyuenue u npuMeHeHue xeme3a
Y €r0 CIUIaBOB.

du3nYeCcKne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coenuHeHuil. [lomydyenue u
PUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MUYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TMIPOKCUA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMenenue
UHKA U €r0 COeIUHCHUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMM «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO HCIOJB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C PacTBOPAMH KHCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMN HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
Y KAaTHOHbl METAaJVIOB, B3aUMOJICUCTBUE THIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COCAMHEHUSN,
«Mertaibl MIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonsTue
O HAyyHbIX METOJax II0O3HAHHWS W METOAOJOTHH HAyYHOTO HCCIIEIOBAHUS.
Hay4Hble NpUHIUITBEI OpraHu3alid XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BAKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJia). [IpoMbIliieHHbIE CIIOCOOBI MOJYYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl M €ro IOCIJIEICTBUS.
Pounb xumun B 0b6ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOoBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XUMHS THAIIKA: OCHOBHBIC KOMITOHEHTHI, TTUIIEBbIC 100aBku. Poib xumuu B
oOecrieuyeHnH MUIIeBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XWMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
OeTOH).

XHUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KE€paMHKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

PacuérHblie 3anaumn.

Pacuétpl: Maccel BemiecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlIHUM, €CIM OJHO W3 BEIIECTB JAaHO B BHUJAE PAcTBOpa C OIPEICIEHHOMN
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKUUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXnpeAMETHBIX  CBA3€d MNpU  HU3y4YeHUM  oOmer u
HEOpPraHn4eckorM xuMuu B 11 Kilacce ocylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
MpeAMETax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01nue ecTeCTBeHHO-HAYUYHbIE TIOHSATHUS: ABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, Kiaccu(uKalus, nepuoguIHOCTh, HAOIIO/ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICTMPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHHME BEIIEeCTBa, HACAIbHBIN Ta3,
dbuznYecKre BeTUYUHBI, €MHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKICHHOBBIC KUCIOTHI, (DePMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepabl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOIMAeMble, TOTUIMBO,
pPECYPCHL.

TexHoNorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUINEBAs MIPOMBIILICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETIECHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIMMUCS POCCHUHCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACIICHHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [IOBEJCHUS;, HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1M U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIn4HOCTHBIE pE3yNIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEILHOCTH
0Oy4JaronIuxcs B MPOIECCe peau3aii 00pa3zoBaTeIbHOM NEITeTbHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD» OTPAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJarommxcs B MPOLecCe peaan3alud 00pa3oBaTEbHONU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUH YYEOHBIX M IMMO3HABATENIbHBIX 3aJ1ay, BBITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOLICHUSI K HMCTOPUYECKOMY M HAyYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUS K TPOIECCY TBOpPUYECTBA B OOJACTH TEOPHUH W MPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUsA, STUYECKOT 0 MTOBEICHHUS;

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

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJItoIcHUsT TpaBWwi 0Oe30MacHOTO OOpallleHHs C BELIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIIBHOTO W  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN M HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEI0BATEIbCKOM
NESATEeTbHOCTH, OOIINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYruX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM MPAKTUYECKUX 3aaad
COI[MAJILHOM HAIMPABICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCHI pa3IudHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TPyAa U pe3ysibTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpazoBanus, Oyaymiedt mpodeccun M peanus3and COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IIEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMAaHUA TJI00AaTBPHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIUSHUA
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOIUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH JIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILIATH HX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HUICOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3/IaHUM 1E€JIOCTHOTO
MpECTaBICHUS] 00 OKPYKalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBJICHHOCTH U Ba)XXHOW pOIM B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHON KYJIbTYpbl, B PEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTIeYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U HKOJIOTHYECKH KOMMDOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIEro MUpa u
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mMpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMU IOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cdepax MpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHNe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU H  PETYJISITUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNu ACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIHLHOCTH C OCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABJIMBATH WX B3aHMMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJIsI OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU I KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

yCTaHaBJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMUKU CHUMBOJHAYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU



peaKkiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUHnii;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITENbHO C(OpPMYyJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHMUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISITE CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJEP’KaHUsI, CIPAaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (PopM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIHUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MIPU TMOUCKE U
orbope wuHPOpMaNMK, HEOOXOAUMOW [T  BBINOJTHEHHWS YYE€OHBIX 3a1ad
OIPEAECIIEHHOTO THUIIA;

MpUOOpETaTh OMbBIT HCMOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpelacTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcCTBAa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MNpPUMEHATh MeXIpeAMeTHbIe ((Dusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 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 BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3alun yueOHOTo NMpoeKTa, U GOpMYIUPOBATH BHIBOBI
[0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEATEILHOCTh, OMpeaenss €€ Iedd W 3aJadd, KOHTPOJIHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpeajiaraeMblii  aJIrOpuT™M JACHCTBHM IpHU
BBITIOJTHEHUH Y4YeOHBIX U HCCIIECNOBATCIIbCKUX 3aj]ay, BBIOMpaTh HambOoJjee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CamMOaHaiau3a Hu
CaMOOIICHKH.

NNPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUSI MMPOTPAMMbI TT0 XUMHUH Ha yri1yOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEro oOpa30BaHUS BKIIOYAOT CHEIU(PUICCKUE
JUIs1 yueOHOro npeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUIN
M0 OCBOCHUIO, MHTEPIPETALMA U TTPEOoOPa30BAHUIO 3HAHUM, BUBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHHWIO 3HAHWUW B PA3MYHBIX YUEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C XUMuen. B
MporpaMMe 10 XHMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI M0 TroJaM
W3YyUYECHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B 00€CleueHnr yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM DKOJIOTMYECKOM, SJHEPTeTUUECKON U



NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B o0ecrieueHnn PalOHAJIBEHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA O0BEM, YIIEPOIHBIN CKeNeT, (yHKIIMOHAIbHAsS
rpynma, pajaudkal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKasi), W30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIDI,
KHCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAHEHUS
U TPEeBpaLEHUS] HHEPrul NpHU XUMHUYECKHX pEeaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PEAKLUHUH, TEPMOAMHAMUYECKUX W KUHETHUYECKHX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U T'PYII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKOH
NESTENIbHOCTH ~ 4YeJloBeKa, OOIMMX  HAay4YHbIX  NPHUHLUNAX  XUMHYECKOIrO
IPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKi HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IOHATHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCIIOJIB30BaTh XMMHUUYECKYI0 CUMBOJIMKY IS COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX
BEILIECTB;

COCTaBJISATb YPABHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATH UX CYIIHOCTH:
OKHCIINUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUSI UX MOJHBIX U COKPAILIEHHBIX NOHHBIX YPABHEHU;



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

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 MX COCTaBy MU CTPOEHUIO K OINPEICTIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIUIEPHUH,
ATWICHIJIMKOIb, (eHoN, (QopMaibIerujl, aueTaiblIeruj, aieToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENETATh BHUJ XHMHUYECKONW CBSI3M B
OpraHUYEeCKUX COCIUHEHMSIX (KOBAJICHTHAas M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaThb  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKaJUEHOB,
JKUHOB, apPOMATHYECKUX VYTJIEBOJOPOJOB, CHUPTOB, albJACTU/IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKHD  CBSI3b  MEXKAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PpPEaKIU C KCIOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKJIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUMA OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BJIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbsi (HEe(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHbBIE oneparuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALMI0, BBISIBICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBCHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepUaibHOTO E€IWHCTBA MHpA,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaACU€Thl MO XUMHUUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUYECKUX PEAKIHMN C MUCIOIb30BaHUEM (HU3UYCCKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXICHUIO XUMHYECKOU
dbopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTU ra3000pa3HBIX BEILIECCTBR;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  IMOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTH YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSATEIIBHO TUIAHUPOBATh W TPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIAaCCOB U
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPaBUII
Oe3omacHoro oOpamieHusi ¢ BeHIeCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynUpoBaTh 1€Jb UCCIAEIOBAHUS, TMPEJACTABIAThH B pazIu4yHor dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€IeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LENIAX COXPAHECHUSI CBOETO 3J0POBbS, OKPYKAIOLIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUNBOTO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHMYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi cMbICH TTokazaresis [1/1K;

aHaJU3UPOBATh IIEJIECOO00PA3HOCTh NMPUMEHEHHS] OPTaHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIEHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopmaiuu, UuTepHeT u apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO WH(pOopMaIuio, nmepepadbarpiBaTh €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTE€pUAlIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAaHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroMma,

M30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBs3b (KOBAJIEHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTellb, OKUCIIHUTENIb, BOCCTAHOBUTENb, TEIJIOBON AhPekT
XUMHYECKON peaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHYECKOM TUCCOLMALMNM, NEPUOINYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U  KHHETHMUYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAaxX M JUCIEPCHBIX CUCTEMAX;
(haKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEpPHBbIC NMPU3HAKW TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHU;



c(OPMUPOBAHHOCTh YMEHHSI HCIIOJIB30BATh XMMHUYECKYI0 CHMBOJUKY IS
cocTtaBieHUs: (GOpMyl BEHIECTB M  YpPaBHEHUH  XMMHUYECKUX  pEaKluH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XUMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METAUIMYECKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKA
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAJIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKLENTOPHBINA MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3U;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 Pa3INYHBIM IPU3HAKAM (YUCITY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO Karajau3zaropa u
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCu(puKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPHUOJNYECKOTO 3akoHa /.
N. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IMEPHUOIOB
[Tepuognueckont  cucremsl  J[.MI.  MengeneeBa,  UCNOJB3Ys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE IMOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTHUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucrembr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXHOCTH aTOMOB DJIEMEHTOB HA OCHOBE CTPOCHMS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh ~YMEHM:  XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOW CBS3M MEXIAYy HEOPraHMYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh YMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
THX peakUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHWW;  peakuMd  THUAPOIM3a;  PEeaKkluin
KOMIUTIEKCO00pa3oBaHus (Ha MpuUMepe THAPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIIICHHOTO TMOJIYYEHHUSI CEPHOM KHUCIOThI, aMMHUakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHHUW O METOJIaX HAyYHOIO
MO3HAHUSL SBJICHUW MpUpPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U IsE OOBSICHEHUS XUMHUYECKHX SBJICHUM, HUMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0CO3HAHHOTO MMOHUMAaHUSI MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE
wi 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBOro 3 dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAaKIUM, €CIM OJHO U3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JIAaHO B M30BITKE
(uMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHE  peakuuid HMOHHOro  oOMeHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOINBI) HWHIWKATOPOB, W3YyYCHUE BIUSHHUSI
pa3MYHBIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTANIbHBIX 3afad no Ttemam «Metamey u  «Hemertamnsi») ¢
coOI0IeHHEM TIPaBUII OE30MacHOr0 OOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh II€lb HCCIENOBAaHUS, TMPEIACTABISATH B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIATh MPaBUJIa TTOJIH30BAHUS XUMUYECKOM
mocyJIol U 1abopaTopHBIM OO0OpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, OHMMAas cMbIci nokazarens [IJIK;

c(hOpPMHUPOBAHHOCTh, YMEHUMN: OCYIIECTBISATH I€JCHANPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBoM HHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 MHGPOpMAIMIO, TIepepadaThiBaTh €€ U UCMOIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KosnuuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie | IIpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMUH
[Ipenmer opranndeckoit xumuu. Teopus
1.1 CTp oI:aHH;I op FaHUYECKUX COE I/IHeHm?II) A.M 8 0 0 bubmmorexa LOK
' P P A o https://m.edso00.ru/d69df650
byrneposa
Hroro no pazgeny 8
Pa3nea 2. Yraesogopoasl
21 [IpenenbHbIE YIIIEBOJOPOABI — AJIKAHBI, 5 0 0 bubnuoreka [IOK
’ HUKJIOATKAHbI https://m.edsoo.ru/d69df650
29 HenpenenbHble yrieBogopO/Ibl: aJIKEHBI, 14 0 | bubnuoreka [IOK
’ AJIKaIMEHBI, AIKWHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 Apomaruyeckue yrieBoaopoasl (ape 8 0 0
POMATHIECKIE YIICROOPOEI (ApeHEl) https:/m.edsoo.ru/d69df650
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIAOB U 4 0 0 bubnnoreka [JOK
’ UX rnepepadoTka https://m.eds00.ru/d69df650
bubmuorexa [JOK
2.5 r 4 1 0
ATOTCHIIPOHSBOHKIE YTICBO/0pOAOB https://m.edso00.ru/d69df650
Wroro no pazmeny 35
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Crouptel. deron

11

bu6mmorekxa [IOK




https://m.edsoo.ru/d69df650

KapOoHunbHBIC COCTMHEHUS: aTbIETHIBI 1

bubmuorexa [JOK

3.2 keToHbl. KapOboHoBbIe Kuca0Thl. Cl10KHBIS 21 hitps-//m.cdsoo.ru/d69di650
a¢upsl. XKupbl
bu6mmoreka [IOK
33 YTIeBOzs! ? htps:/m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaepikaiye opranudeckue coelMHeHus1
4.1 Awmunbl. AMUHOKHACIOTEL. benku 12 bubmmorexa LHOK
https://m.edsoo.ru/d69df650
Hroro no pazueny 12
Pa3zaea S. BeicokoMoieKyJIsIpHbIE COeINHEHUS
5.1 BricokomoiiekysIpHbIe COeIUHEHUS 6 bubmmorera [TOK
) yAp 2 https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kontpoabnbsie  IIpakruueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoandeckuii 3aKoH
bubmuorexa [JOK
1.1 u [lepnoanueckas cucteMa XUMHUYECKUX 9 0 0
https://m.edsoo.ru/2dd5724
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 | 0 bubnnoreka [JOK
) BEIIECCTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1.3 X ecKHe pea 19 1 3
VIMITFICCICE pealtiit https://m.edsoo.ru/2dd57624
Hroro no paszneny 39
Pa3nes 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
2.1 H 31 1 3
CMETALIE https://m.edsoo.ru/2dd57124
22 Meranel 23 1 2 bubmmoreia LIOK
https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 MerToibl TO3HAHUSA B XUMUU. XUMUS U 9 I 0 bubnuorexa [JOK
' KHU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

[Ipenmer u 3HaueHKE
OpraHUYECKON XUMHH,
MIPEACTABJICHHUE O
MHOT000pa3uu
OpraHUYECKUX
COCTMHCHUI

bubnuoreka [{OK
https://m.edso00.ru/3686e6f5

DNEKTPOHHOE CTPOEHUE
aToma yrieposa
(ocHOBHOE 1
BO30YKIEHHOE
cocrosiHus ). BaneHnTHbie
BO3MOXXHOCTH aToma

yriepona

bubmmoreka IIOK
https://m.edsoo.ru/Oce6fd4c

XuMmudeckas CBsI3b B
OpPTaHHYECKUX
COCTUHCHHUSIX.
MexaHu3MbI
oOpazoBaHms
KOBaJICHTHOM CBSI3H,
Croco0BbI pa3pbiBa
CBsI3e

but6mmoreka [IOK
https://m.edsoo.ru/8d39f5c8

Teopus crpoeHus
OpPraHUYECKUX

bu6nunorexa LIOK
https://m.edso00.ru/9e595cb8




coeauHeHnii A. M.
byrneposa

Bunael uzomepun:
CTPYKTypHas,
MIPOCTPAaHCTBEHHAS.
DneKkTpoHHBIE 3PP EKThI
B MOJIEKYJIax
OpPraHUYECKUX
COCTUHEHUN

bubnunoreka LIOK
https://m.edsoo.ru/b0e61661

IIpencraBnenue o
KJ1accu(UKauuu 1
CUCTeMAaTHYeCcKas
HOMEHKJIaTypa
(IUPAC) oprannueckux
BEIIECTB

bubmuoreka [{OK
https://m.edsoo.ru/c212dd21

Knaccudukanms
peakuuii B
OpraHUYEeCKON XUMHUHU

bu6mmoteka IIOK
https://m.edsoo.ru/ba5706aa

Cucrematuzanus u
0000111eHHE 3HAHUHA 110
TEME

bubmmoreka IIOK
https://m.edsoo.ru/87a37cab

AnkaHBI:
TOMOJIOTHUYECKUH PsIJI,
obmas hopmyna,
HOMEHKJIaTypa U
M30MEepHs, dJICKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

bubnunorexa LIOK
https://m.edsoo.ru/25a14636

10

duznueckue u

but6mmoreka [IOK




XUMHYECKHE CBOUCTBA
AJIKAaHOB

https://m.edsoo.ru/3137711c

11

HaxoxaeHne aJkaHoB B
npupojae. CriocoOsr
MOJTyYEHUS U
MPUMEHEHUE AJIKAHOB

bubnunoreka LIOK
https://m.edsoo.ru/259b0aSb

12

ukmoankaHbl: oOmIas
opmyua,
HOMEHKJIaTypa U
n3omepusi,
0COOEHHOCTH CTPOEHUS
1 XHUMHYECKHX CBOMCTB,
CTIIOCOOBI TIOTY4EHUS U
MIPUMEHEHHE

bubmuoreka [{OK
https://m.edsoo.ru/156730d2

13

Pemenne pacu€rHbix
3aJ1a4 Ha olpesieNieHNe
MOJIEKYJIIPHOU
(bopMmyIbI
OpPraHUYECKOTO
BEIIECTBA I10 MACCOBBIM
JI0JISIM aTOMOB
AJIEMEHTOB, BXOSIINX
B €0 COCTaB.
Cucremaruzanus u
000011eHNe 3HaHU 110
TeMe

bub6nmorexa LIOK
https://m.edsoo.ru/bf84d8eb

14

AJIKEHBI:
TOMOJIOTHUYECKUHN PsIJI,
obmas popmyna,

but6mmoreka [IOK
https://m.edsoo.ru/273b0ale




HOMEHKJIATYpa,
JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI.
CrtpykTypHas u 1uc-
TpaHC-U30MepHs
AJIKCHOB

duznueckue n
XHUMHUYECKHUE CBOMCTBA

bubnuoreka [{OK

15
ankeHoB. [IpaBuio https://m.edsoo.ru/21069ccd
MapkoBHHMKOBa
16 CriocoObl TOTy4eHHs U bubnnorexa [JOK
IIPUMEHEHNE AIIKEHOB https://m.edsoo.ru/665dc058
[IpakTnueckas padbora
Ne 1 o teme BuG 110K
nonnoTexa
17 "[lonydyenue aTUIIEHA U
i https://m.edsoo.ru/0941eed8
U3Y4YECHHE €TI0
CBOMCTB"*
Pemenne pacu€THbIx
3a]1a4 Ha OINpeeIeHUE
13 MOJIEKYJISIPHON bubmuoreka [IOK
(bopMmyIbI https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO
BelIecTBa
AJKangeHs!:
CONPSIKEHHBIE,
19 M30JIMPOBaHHBIE bromorexa [OK
P ’ https://m.eds00.ru/04298c0a
KyMYJIUPOBaHHBIE.

OcobenHoctu




AIIEKTPOHHOTO
CTPOCHUS

XUMHNYECKUE CBOUCTBA

bu6nmoreka [IOK

20
CONPSKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
CriocoObI osryueHust u

bubnunorexa LIOK
21 IIPUMEHEHHE
https://m.edsoo.ru/12a81660
AIKaJUEHOB
AJIKVHBL:
TOMOJIOTUYECKHM P,
oOuras popmyina,

” HOMEHKJIaTypa, bubnuoreka [IOK
3JIEKTPOHHOE U https://m.edsoo.ru/68bbccdc
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
¢busnveckne CBONCTBA

” XHUMUYECKUE CBOMCTBA bu6mmoteka IIOK
aJIKUHOB https://m.edso0.ru/23493a93

24 KauecTtBeHHBIE peakiun bubmmnorexka HOK
Ha TPOWHYIO CBS3b https://m.edsoo.ru/7blc48da

)5 Crioco0bl TTOTy4eHHS U bubmuoreka [IOK
NIPUMEHEHHE AJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenne 3anau:

26 aCYETHI M0 YPABHEHUIO Bubmmorexa [IOK
P b https://m.edsoo.ru/5db8e526
XUMHUYECKON peaKuu
CucremaTtuzauus u

27 0000111eHIEe 3HAHU 110
TeMe

28 ApeHsr: bubnmnorexa [JOK




FOMOJIOTUYECKUU P,
obmras popmyina,
HOMEHKJIATypa.
DNEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ
OeH30J1a ¥ TOJIyoJIa, UX
¢busnueckue cBoicTBa

https://m.edsoo.ru/a92a7094

XHUMHUYECKHE CBOMCTBA

29 apeHoB: PEaKLuu bubmmoreka LOK
p - peaxi https://m.edsoo.ru/a44alae4
3aMeEIIECHN
XHUMHYECKHE CBOUCTBA
apeHOB: PeaKIuu
30 Hp HCOE, iHeHI/Iﬂ Bubmiorexa HOK
p a ’ https://m.edsoo.ru/ad4alae4
OKHCIJICHHE TOMOJIOI'OB
OeH30I1a
OcobenHoctu
31 XHMHUYECKUX CBOMCTB bubmmorexa HOK
https://m.edsoo.ru/d5018a54
CTUpOJa
Pemrenne pacu€rHubix
3a/1a4y Ha OINpeeIeHUe
1 MOJIEKYJISIPHON bubmuoreka [IOK
hopmysI https://m.edsoo.ru/53461a2c
OpPTraHUYECKOTO
BEIIEeCTBa
13 CriocoObl TTOTy4eHHS U bubnuotexa [JOK
IIPUMEHEHNE apEHOB https://m.edsoo.ru/6£717d09
T'enetnyeckas cBsI3b
34

MEXy pa3InYHbIMU




KJlaccamu
YIII€BOJOPOIOB

35

Pacuérnl 1o
YpaBHCHUSM
XUMHUYECKUX PEAKLUN.
CucremMaru3anus U
0000111eHYE 3HAHUHA 110
TEME

36

[Ipuponuslii ras.
[TonytHbie HEDTAHBIE
rassl

37

KamenHnslit yroas u
MIPOAYKTHI €TO
nepepadboTKu

bubmuoreka [IOK
https://m.edsoo.ru/69b3398b

38

Hedtb u cnocoOs! eé
nepepadboTKH.
IIpumeHeHne
MIPOAYKTOB
nepepaboTku HepTH

bubmmoreka IIOK
https://m.edsoo.ru/21f9de78

39

I'eneTrueckas cBs3b
MEXY Pa3TNIHBIMUA
KJlaccaMu
YIIIEBOJIOPOJIOB

40

["anoreHonpon3BOTHBIC
YTIIEBOJIOPOJIOB:
AIIEKTPOHHOE CTPOCHHUE;
peaKIiy 3aMeIeHUs
rajoreHa

bubnunorexa LIOK
https://m.edsoo.ru/82b4d759

41

JeiicTBue 1menouei Ha




raJIOreHIIPOU3BOIHbIE.
BzaumopeiicTBue
JIMTajJoreHaJKaHOB C
MarHveM U [UHKOM

CucreMaTuzanus u
0000111eHYE 3HAHUHA 110

bubnunorexa LIOK

42
pasneny https://m.edsoo.ru/20e89{22
"YraeBogopoib"
KontponbHas pabota
bubnuoreka [{OK
43 10 TEME
" " https://m.eds00.ru/95¢9e298
YrieBogopoasl
IIpenensvHbie
OJIHOATOMHBIE CITUPTHI:
FOMOJIOTUYECKUH P,
obmas ¢popmyia,
44 CT oeHjl)e f/IOJ};eK i) Bubmoreka HOK
P Yo, https://m.edsoo.ru/df04c5cd
H30Mepus,
HOMEHKJIaTypa,
KIaccupuKanus,
(bu3nueckue cBOCcTBa
XHUMHUYECKHE CBOMCTBA
45 N —— bubnuoreka [{OK
pea https://m.edsoo.ru/26ee34fe
OJTHOATOMHBIX CITUPTOB
CriocoOsl mostyueHus: u
bubnunorexa LIOK
46 IIPUMEHEHHE
https://m.edsoo.ru/484100000000000
OJTHOATOMHBIX CITUPTOB
IIpoctrle >dupsnr:
P dup but6mmoreka [IOK
47 HOMEHKJIaTypa u

nu3oMepus,

https://m.edsoo.ru/c2c788b2




0CO0EHHOCTH
(bu3HUYECKUX U
XUMHUYECKUX CBOWUCTB

MuoroatomMHbIE
CITUPTHI:
STUIECHIJINKOIb U

bubnunorexa LIOK

48 TJIALEPUH, UX https://m.edsoo.ru/ee4d84aa
(dbuznveckue u
XUMHUYECKHE CBOICTBA
CrniocoOsl mostyueHus u

49 MPUMEHEHUE bubnnorexa [JOK
MHOT'0aTOMHBIX https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHHUE

50 MOJIEKYJIbI, PU3NUECKUE Bu6mmotreka [JOK
cBOMCTBA. TOKCUYHOCTH https://m.edsoo.ru/2ce726f8
¢benona

51 XHUMUYECKUE CBOMCTBA bubmmoreka IIOK
¢benona https://m.edsoo.ru/037ca5{9

5 CriocoObl nostyueHus u bubmmnoreka HOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabota
No 2. Pemienue

bubnunorexa LIOK
53 9KCIIEPUMEHTAIIBHBIX
https://m.edsoo.ru/fd0ced09

3aj1a4 1o teme "CrnupTsl
u ¢enonpr"*
Cucremaru3zanus u

54 000011eHNe 3HaHU 110 bubmmorexa [TOK

TEMC

https://m.edsoo.ru/1810cb9b




AJbIerubpl ¥ KETOHBI:
3NIEKTPOHHOE CTPOCHUE
KapOOHUJIbHON IPYIIIIbI;

bubnunoreka LIOK
55 TOMOJIOTMYECKUE PSIJIbI,
https://m.edsoo.ru/b139beaa
obmas hopmyia,
HU30MepHs U
HOMEHKJIaTypa
ANbpaeruapl i KETOHBI:

56 (hU3UYEeCKre CBOMCTBA; bubnnorexa [JOK
peakunu https://m.edsoo.ru/c887425¢
MIPUCOCTUHEHUS
Peaknum oxuciaeHus u

bubmuoreka [{OK
57 KAaueCTBEHHbBIE PEAKIINU
https://m.edsoo.ru/a393baa9
aJbJICTUA0B H KETOHOB

53 Crioco0bl mosTy4eHust bubmmoreka [JOK
aIbJCTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OJHOOCHOBHEBIC
npeeNibHbIC

59 KapOOHOBBIE KUCIIOTHI bubmmorexa HOK

p ’ https://m.edsoo.ru/fecOb113
0COOEHHOCTH CTPOCHUS
WX MOJIEKYT
N3omepus u

60 HOMEHKJIAaTypa bubmuoreka [JOK
KapOOHOBBIX KHCIIOT, UX https://m.edso0.ru/700cc87b
¢u3nueckue cBoiicTBa
XUMUUEeCKHEe CBOMCTBA

61 MPEeACIIbHBIX bubnunorexa LIOK
OJHOOCHOBHBIX https://m.edsoo.ru/40e6e0e9

KapOOHOBBIX KHUCJIOT




62

Oco6eHHOCTH CBOMCTB
MYPAaBbUHOM KHCIIOTBHI.
Mmuoroo6pasue
KapOOHOBBIX KUCIIOT

bubnunorexa LIOK
https://m.edsoo.ru/bb31be71

63

OcoOeHHOCTH CBOMCTB:
HeTIpeIeNbHBIX U
apOMaTHYECKUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICITNX KapOOHOBBIX
KHCIIOT

bubnuoreka [{OK
https://m.edsoo.ru/83a08773

64

Tlonsarue o
MPOU3BOAHBIX
KapOOHOBBIX KUCIOT

bubnunoreka LIOK
https://m.edsoo.ru/0d162d9d

65

CriocoObl nostyueHust u
pUMEHEHHE
KapOOHOBBIX KHCIIOT

bu6mmoteka IIOK
https://m.edsoo.ru/7¢065¢9d

66

CnoxxHble 3(upsbIL:
TOMOJIOTUYECKHH PAI,
obmmas ¢popmyna,
HA30MEpUs U
HOMEHKJIaTypa

bub6nmorexa LIOK
https://m.edsoo.ru/adfffe6d

67

duznueckue u
XUMHUYECKUE CBOUCTBA

3¢upoB

bubnunotexa LIOK
https://m.edsoo.ru/ad6b94b2

68

Pemenne pacu€rHbix
3aja4: 10 ypaBHEHUIO




XMMHYECKON PEaKIUu,
Ha OIIpelieIeHue
MOJIEKYJISIPHOM
bopmyIbl
OpPraHUYECKOTO
BELIECTBA

69

ITpakTnyeckas pabora
Ne 3. Pemienue
HKCIEPUMEHTATbHBIX
3aJ1a4 110 TeMe
"KapOoHOBBIE KHCIIOTHI.
Crnoxuble 3¢pupsr"*

bubnuoreka [{OK
https://m.edso00.ru/48667 1tb

70

Kupsr: ctpoenue,
¢buznveckne u
XMMHYECKHUE CBOMCTBA
(ruaponus)

bubnunoreka LIOK
https://m.edsoo.ru/al9c5b98

71

Oco0eHHOCTH CBOMCTB
KHPOB, COJCPIKALIIX
OCTaTKH HEPeeIbHBIX
KHUPHBIX KHCIIOT. JKupbl
B IIPUPO/IC

bubmmoreka IIOK
https://m.edsoo.ru/b0331922

72

Mp11a KaK coau
BBICIIMX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE
neticteue. [lonstie o
CHHTETHYCCKHX
MOIOIIUX CPEACTBAX
(CMO)

but6mmoreka [IOK
https://m.edsoo.ru/3¢566565

73

I'eneTnueckas CBA3b

bu6nunorexa LIOK




YIJI€BOAOPOAOB U
KHCIOPOACOACPIKAIINX
OpPraHUYECKUX BEIIECTB

https://m.eds00.ru/56790c96

PacuéTel o

74 YpaBHEHUSIM
XUMHYECKUX PEaKIui
CucreMaTH3anys u

75 0000111eHYE 3HAHUHA 110 buGnuorexa [IOK

https://m.edsoo.ru/f8eaf2eb
TEME
OO6m1as xapakTeprucTruKa
JIEBOJOB U
. bubnuoreka [IOK
76 KJIaccupUKaIms
https://m.edsoo.ru/7a9693al
YIJIeBOJIOB (MOHO-, IH-
U TI0JIMCaxapubl)
MoHocaxapub:
77 ¢u3nueckue cBoicTBa U bubmmorexa LIOK
https://m.edsoo.ru/b4bdda2d
HaxO0JIEHUE B MIPUPO/IE
[IpuMeHeHue IrroKo3blI,

78 e€ 3HaUYCHUE B bubmmoreka IIOK
JKU3HENCATECIbHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapunpl: caxaposa,

MaJIbTO3a U JIAaKTO3a.
79 HaxoxxneHnue B mpupojie bubnnorexa [IOK
8 pHpo https://m.edsoo.ru/eb0384e7
U IPUMEHEHNE
JMCaxapuJioB
[Tonucaxapupr:
bu6nunorexa LIOK
80 CTPOEHHE

MaKpOMOJICKYII,

https://m.edsoo.ru/72a04508




¢busnveckue u
XUMHUYECKHE CBOMCTBA,
MIPUMCHECHUE

81

ITonsTue 00
I/ICKyC CTBCHHBIX
BOJIOKHAX

bubnunoreka LIOK
https://m.edsoo0.ru/6216e766

82

Pemenue pacyeTHbIx
3a/la4 Ha oTpesieNieHUue
JIOJIU BBIXO0J1a TPOAYKTA
peaxkuuu ot
TEOPETUYECKU
BO3MO>KHOT'O

bubmuoreka [{OK
https://m.edsoo.ru/7fde47ef

83

CucreMartusanus u
000011IeHrEe 3HAHUH 110
paszneny

bubnuoreka [{OK
https://m.edso00.ru/08d4364c

84

KonTponbnas padora
0 TeEMe
"Kucnopoacoaepxkariue
OpraHuy4ecKue
COoeIMHEeHUS "

bu6mmoreka IIOK
https://m.edsoo.ru/42c6678¢

85

AMMWHEBI:
KinaccuuKanus,
CTPOEHUE MOJIEKYII,
obmas hopmyna,
HU30Mepus,
HOMEHKJIaTypa U
¢u3nueckue cBoiicTBa

bubnunorexa LIOK
https://m.edsoo.ru/efa7e6bca

86

XHUMUYECKUE CBOKCTBA
anupaTHIECKUX aMUHOB

but6mmoreka [IOK
https://m.edsoo.ru/1bc5cf80




AHWINH: CTpOEHUE
aHWINHA, 0COOEHHOCTH

bubnunorexa LIOK

87 XHUMHYECKHUX CBOICTB https://m.edsoo.ru/39cd21f1
aHWJIMHA
CriocoObI osryueHust u
23 — bubnunoreka LIOK
https://m.edsoo.ru/eal 38763
anupaTHIECKUX aMUHOB
AMUHOKHCIOTHI:
HOMEHKJIaTypa U
29 n3omepus, pusndeckue bubnnorexa [JOK
cBorcTBa. OTIOenbHBIE https://m.edsoo.ru/d1773e80
MPEACTaBUTENH O
AMHUHOKHUCIIOT
XHUMHUYECKHE CBOMCTBA
AMHUHOKHUCIIOT, UX
90 OMOJIOTHYECKOE bubmmoreka IIOK
3HaYEHUE https://m.edsoo.ru/77df705a
aMUHOKHUCIIOT. CUHTE3 U
TUAPOIIN3 ENTUI0B
benku xax mpupogHbie
91 MOJIUMEDPBI; prI;KTypr bubmmorexa [TOK
https://m.edsoo0.ru/429e¢9899
OCIIKOB
9 XuMHuYecKre CBOMCTBA bubnunorexa LIOK
0eIKoB https://m.eds00.ru/6237306d
A3zoTcoaepxaiiue
TETEPOIUKITHIECKIE
93 S bubnunorexa LIOK
https://m.edsoo.ru/521d1431
Hyxnennosbie

KHCJIOTBI: COCTaB,




CTpOCHHE U
Ouosiornyeckas poJib

94

[TpakTyeckas pabora
Ne 4. Pemenue
AKCIIEPUMEHTAIbHBIX
3aJ71a4 10 TEME
"A3zoTcoaepxaliue
OpraHUYECKUE
coeuHeHus " *

bubnunoreka LIOK
https://m.edsoo.ru/8e3c02d1

95

[IpakTrueckas pabota
Ne 5. Pemenue
AKCIIEPUMEHTAITLHBIX
3aJ1a4 110 TEME
"Pacrio3naBanue
OpPraHUYECKUX
coeTMHEeHH"*

bubmuoreka [{OK
https://m.edsoo.ru/bde3fdf6

96

KonTponbHas pabota
o TeMe
"A3oTcoaepxaliue
OpraHHYecKue
coeTMHECHUS "

bubmmoreka IIOK
https://m.edsoo.ru/ce561bc7

97

OCHOBHBIE TTOHSTHUSA
XAMUA
BBICOKOMOJICKYJISIPHBIX
COETMHEHUN U METOAEI
X CUHTE3a —
MOJIMMEpH3aIus U
MMOJIMKOHIEHCALTUS

but6mmoreka [IOK
https://m.edsoo.ru/7aa63ebd

98

IInactmaccel.

bu6nunorexa LIOK




Yruimszauus u
nepepaboTKa MiIacTuka

https://m.edsoo.ru/82242e0f

99

DnacToMepsl:
HaTypaJIbHbIN
CUHTETHUYECKHE
Kayuyku. Pe3una

bubnunoreka LIOK
https://m.edsoo.ru/246103ec

100

Bousokna:
HaTypaJibHBbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKUE.
[Tonmumepsr
CIIELIMATIBHOTO
HAa3HAYCHUS

bubnuoreka [{OK
https://m.edsoo.ru/5963a601

101

[IpakTnueckas padbora
Ne 6. Pemenne
IKCIIEPUMEHTAITLHBIX
3a7a4 10 TeMe
"Pacrio3HaBanue
IIaCTMAacC U BOJIOKOH"*

bubmmoreka IIOK
https://m.edsoo.ru/3aebd77a

102

O06o0uenue n
cucTeMaTu3anus
U3Y4EHHOI0 MaTepuana
o TeMe
"BpICOKOMONEKYISIpHBIE
coenuuenus"

bu6nunorexa LIOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102

5

* Ypoxku ¢ ucnosiab3oBaHueM o0opyaoBanus neHTpa «Touka poctay




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne ara uudpoBbIie
Tema ypoka KonTpoabubie | IlpakTnueckue A op
n/n Bcero u3yyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
Atom. CocTaB aTOMHBIX SJIEP.
1 XUMHYECKUH IIEMEHT 1 0 0 bubmmorexa [TOK
’ https://m.edsoo.ru/59c112ee
N3oTomnml
CrpoeHue 3JIeKTPOHHBIX
2 000JI09€K aTOMOB, KBAHTOBEIC 1 0 0 bubmmorexa [TOK
’ https://m.edsoo.ru/b4d9fffa
qucia
Krnaccudukanus XaMHIeCKux
3 SIEMEHTOB (s-, p-, d-, f I 0 0 bubmmorera [JOK
P https:/m.edsoo.ru/61294af9
AJIEMEHTHI)
4 Pacnipenenenue aneKTpoHOB | 0 0 bubnnorexka [JOK
110 ATOMHBIM OpOUTANIAM https://m.edsoo.ru/f5f750fe
DJeKTpOHHbIE KOHPUTypaluu
5 aTOMOB 3JIEMEHTOB B 1 0 0 bu6mmoreka [IOK
OCHOBHOM M BO30YXJIEHHOM https://m.edsoo.ru/8149e846
COCTOSIHUM
DNeKTpOHHBIE KOH(MUTYpAIHH
P Quryp bubnmoreka [JOK
6 HOHOB. 1 0 0
https://m.edsoo.ru/a0764b24
DIIEKTPOOTPHULIATENTBHOCTh
[Tepuonnueckuii 3aKOH U
7 [lepuoanueckas cucrema 1 0 0 bubmuorexa [IOK

XUMHUYECKUX djieMeHToB /I, M.
MenpeneeBa, CBAI3b C

https://m.edsoo.ru/16957c01




COBPEMEHHOU TeOpUEN
CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB XMMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX

bubmuorexa [JOK

8 WMH IIPOCTHIX U CIIOKHBIX https://m.edsoo.ru/f8468927
BEILIECTB 110 TPYIIIAM U
rnepuoiaM

9 Cucremaruzanus u bubmuoreka [JOK
000011IeHHE 3HAHUH I10 TEME https://m.edsoo.ru/8fad2942
Bupl xumuueckoil cBs3u.
MexaHu3Mbl 00pa3oBaHUS

10 KOBQJICHTHOM CBSI3H. bubmuoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMoneKyIspHbIe
B3aMMO/ICHCTBUS
BaneHTHOCTh M BaJICHTHBIE
BO3MOXHOCTH aTroMOB. CBSI3b

11 JJIEKTPOHHOU CTPYKTYPBI bubmmorexa [OK

https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX
F€OMETPUUYECKUM CTPOEHUEM
[IpeacraBnenus o

12 KOMILIEKCHBIX COEUHEHUSIX: bubmorexa [IOK

https://m.edsoo.ru/8c66bl2a

COCTaB M HOMEHKJIaTypa
BemectBa MonekyasipHOToO U

13 HEMOJIEKYJISIPHOTO CTPOCHHUS. bubnuorexa [IOK
THunel KpUCTATINYECKUX https://m.edsoo.ru/e167635b
pPELIETOK ¥ CBOMCTBA BEILIECTB

14 [TonsiTHE O TUCTIEPCHBIX bu6mmoreka [IOK




cucremax. [Ipencrasnenue o
KOJUIOMIHBIX pacTBOpax

https://m.edsoo.ru/da2c70e4

HcrrHHbBIE paCTBOPSI:
HACBIIICHHBIC U

15 HEHACBIII[EHHEIE buGnnorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
pPacTBOPUMOCTb.
Kpucraminoruaparst
16 CriocoObl BbIpaxeHus bubnnorexa [HOK
KOHIICHTpaILluX pacCTBOPOB https://m.edsoo.ru/328e653a
Pemenue 3agau c
HCIIOJIL30BAHUEM OHITHI
" bubnnoreka [JOK
17 MaccoBast 1O
PACTBOPEHHOTO BelecTBa" https://m.edsoo.ru/785e0ab4
"MoJIsIpHast KOHIeHTparus'"
Knaccudukanus u
18 HOMEHKJIaTypa bubmorexa HOK
P https:/m.edsoo.ru/bf9e108d
HEOPraHUYECKHUX BEIIECTB
19 CucremaTtuzanus u bubnuotexa [JOK
000011IeHHE 3HAHUH 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas padota no
teMaM "CTpoeHHe aToMa.
[Iepuoanueckuii 3aK0H U
20 [lepuonnueckas cucrema bubmuorexa [JOK
XAMUYECKUX deMeHToB /1. U. https://m.edsoo.ru/70a60aa4
Menpeneesa", "Crpoenue
BemecTBa. MHOrooOpasue
BemiecTs"
21 Knaccudukanus XuMruueckux bubnuorexa [IOK

peaKkuuii B HEOPraHUYECKOU U

https://m.edsoo.ru/6335cdd2




OpPraHUYECKON XUMUU. 3aKOH
COXPAaHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHUs U
IIPEBPALIECHNS] SHEPTUU TIPU
XUMHUYECKHUX PeaKIUsIxX

22

TennoBbie 3G HEKTHI
XUMHAYECKHX PEaKIUi.
Tepmoxumuueckue
ypaBHCHHSI

bubmuorexa [JOK
https://m.edsoo.ru/d1db86da

23

Brrunciienus 1o ypaBHEHUSIM
XUMUYECKUX PEaKUui u
TEPMOXUMHUYECKUM
YPaBHEHUSAM

bubmuorexa [JOK
https://m.edsoo.ru/87b13954

24

CKOpOCTh XMMUYECKOM
peakuuu, e€ 3aBUCUMOCTb OT
pa3anyYHbIX (PaKTOPOB.
Karanu3 u xatanuszaropsl

25

['omoreHHbIe U TeTEPOreHHbBIE
peakuuu

26

ITpakTuyeckas pabora Ne 1 o
TeMe "BinsiHue pa3nnyHbIX
(akTOpOB Ha CKOPOCTh
XUMHUYECKON peakuuu'*

bu6mmoreka [IOK
https://m.edsoo.ru/1facaldl

27

Oo6partumble 1 HEOOpaTUMBbIE
peakuuu. XUMHUYECKOE
paBHOBecCHE

bubmuorexa [JOK
https://m.edso00.ru/30952f9b

28

[IpaxTuueckas padora Ne 2 o
teMe "BrusHue pa3nuyHbIx
(hakTOpPOB HA TIOJIOKEHHUE

bu6mmoreka [JOK
https://m.edsoo.ru/3bf34e17




XUMHUYECKOI0 paBHOBecUs'"*

DNeKTpoNIUTHYECKAast
nucconmanysi. CUIbHbBIE U

bu6mmoreka [IOK

29
CJTa0bIe AIIEKTPOIIUTHI. https://m.edsoo.ru/5f766bdf
Crenens aucconyanuu
HonHoe npousseneHue BOABL.

30 Cpena BOJHBIX pacTBOPOB. bubnmoreka [JOK
Bonopoansiii mokazaresnb https://m.edso0.ru/3966ca89
(pH) pacTBOpa
I'maponus coneit. Peakiuu,

31 MPOTEKAIOIIHUE B paCTBOpax bubmorexa HOK

P Hl P P https://m.edsoo.ru/09d5a%bd
3JEKTPOJIUTOB
[IpakTrueckas padota Ne 3 1o
32 TeMe "XHUMHUYECKHE PEAKIIUN B bubnmnorexa LIOK
p " https://m.edsoo.ru/2e3daeb0
pacTBOpax IMEKTPOIUTOB"*
OKHCIUTENBHO-

13 BOCCTAHOBUTEJILHBIC PEAKITUH. bubnunoreka [JOK
Bakueiilie oKUCIUTENN U https://m.eds00.1ru/56226060
BOCCTAHOBUTEIHU
MeTo/1 37EKTPOHHOTO

34 (2MEKTOHHO-MOHHOTO) bubmmorexa [OK

https://m.edsoo.ru/fb691387
OanmaHca

35 DIEKTPOJIN3 PaCTBOPOB U bubnuorexa [JOK
pacruiaBoB BELIECTB https://m.edsoo.ru/93fb97d2

36 Pemrenne 3ana4 pa3ian4HbIX bubnnorexka [JOK
TUIIOB https://m.edsoo.ru/5a859d16

37 Pemrenue 3ana4 pa3sian4HbIX bubnnorexa [JOK

THUIIOB

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




CucreMaTusanus u

38 000011IeHE 3HAHUI 10 TEME bubmorexa LOK

" " https://m.edsoo.ru/c161eb85
XUMHUYECKUE PEAKIUU

39 KonTponbHas pabota mo teme bubmuoreka [JOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
IlonoxeHre HEMETAIOB B
[Tepuonuueckoii cucreme
XUMHYECKHUX 31eMeHTOB /JI. .

bu6mmoreka [IOK
40 MeunneneeBa 1 0COOEHHOCTH
https://m.edsoo.ru/8ca2dcad
CTPOCHUS UX aTOMOB.
dusnyeckue CBOMCTBA
HEMETAIIJIOB
Amnorponusi HEMETaUIoB (Ha
41 pUMEpe KUCIOPOIa, CEPhI bubmorexa [IOK
pHMEp poJa, Cephl, https://m.edsoo.ru/ef92c91c
docdopa u yraeponaa)
Bonopom: moydenmue,
P v bubnnoreka [JOK
42 ¢bu3nyecKkrue 1 XuMHUYECKHe
. https://m.edsoo.ru/0aa8f613
cBoucTBa. ['mapuael
T"anorensl: Hax0XKICHUE B

43 IPUPOJIE, CIIOCOOBI bubnnorexka [JOK
NOJTy4eHHUs1, PU3NUecKue U https://m.edsoo.ru/4e223795
XHMHYECKHE CBOMCTBA
l'anorenoBonopoabI.

44 Baxwnetimue bubmuorexa [JOK
KHUCIIOpOACOAEpIKAIIIIE https://m.edsoo.ru/6b3255¢e6
COEIUHEHNS TaJIOTE€HOB
JlaGopaTtopHble 1

bu6mmoreka [JOK
45 MIPOMBIIIIICHHBIE CITOCOOBI

IMOJIYUCHU A IraJIOTCHOB.

https://m.edsoo.ru/6971aca4




IIpuMeHeHue rajnoreHoB 1 ux
COCIMHEHUN

[IpakTuyeckas padora Ne 4.

46 Pemenue bubmuoreka [JOK
DKCIEPUMEHTAIIBHBIX 3a/4a4 I10 https://m.edsoo.ru/8b26fecd
teme "["amorensr"*

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CIIOCOOBI

47 noJyiydeHus, Gpuznueckue u bubnuoreka [IOK
XUMHYECKUEe cBoicTBa. O30H. https://m.edsoo.ru/c8abc36a
[Ipumenenue kucnopoaa u
030Ha

bu6mmoreka [IOK

48 OKCHBL K [IEPOKCHAL https://m.edsoo.ru/5c¢8816a0

49 Pewrenue 3ana4 pasian4HbIX bubnnorexka [JOK
TUIIOB https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0X/IeHUE B

50 IPUpPOJIE, CIIOCOOBI bubnuoreka [IOK
NOJTy4eHHUs1, PU3NYECKUe U https://m.edsoo.ru/46afael6
XMMHYECKHUE CBOMCTBA

bu6mmoreka [IOK

> Ceposozopon, cysibpuaet https://m.eds00.ru/7¢875999
Kucnoponcoaepxkaniue

57 COEIMHEHHUS CEPBI. bubnuotexa [JOK
Oco0EHHOCTH CBOWCTB https://m.edsoo.ru/8cfa2548
CEpPHOM KUCIIOTHI
[TpakTuueckas paborta Ne 5.

bu6mmoreka [JOK
53 Pemenue

OKCIICPUMCHTAJIBHBIX 3a/a4 IO

https://m.edsoo.ru/0afb05e4




teme "Cepa u e€
coeuHeHus " *

A30T: HaxXOXXIECHUE B
MIPUPOJIC, CTIOCOOBI

54 NoNy4YeHus1, GU3NIECKUE U bubmmorexa LIOK
v ’ . https://m.edsoo.ru/badd2255
XUMHUYECKHUE CBOWCTBA.
AMMUaK, HUTPUJIbI
Kucnoponconepxkaniue

55 COCIUHCHHMS a30Ta. bubmuoreka [JOK
OcoOEHHOCTH CBOWCTB https://m.edsoo.ru/e2965afe
A30THOM KHCJIOTHI
[IpuMeHeHue a3ota u ero

56 COeIMHEHUI. A30THBIC bubmorexa HOK

A ' https://m.edsoo.ru/129f5059
ynoOpeHus
docdop: HaAXOXKICHUE B
MIPUPO/IE, CIIOCOOBI
57 noJiydeHus, Guznyeckue u bubmmorexa [OK
yi ’ . https://m.edsoo.ru/9a6b43ec
XUMHYECKHE CBOKCTBA.
®ochunst u pochun
Oxcunsl hocdopa,

58 bocdopconepxariue bubmmoreka [JOK
kucaotsl. Conu pocdopHoit https://m.edsoo.ru/c7a2d429
KHCJIOTHI
[Ipumenenue gocgopa u ero

59 cope WHEHUU g))oc(}l))op HbIE bubmmorexa [IOK

A ’ P https://m.edsoo.ru/a218070a
ynoOpeHus
[IpakTuueckas padorta Ne 6.
bu6mmoreka [JOK
60 Pemenue

OKCIICPUMCHTAJIBHBIX 3a4a4 IO

https://m.edsoo.ru/8175ac3f




teme "A3ot u Gocdop u ux
coequHeHus"*

Yraepoa: HaXOXK/ICHHUE B
IIPUPOJIE, AJITIOTPOIIHBIE

61 MouuKamm; Gpusndeckue u bubmmorexa LIOK
a i 9 https://m.edsoo.ru/1eb19f9e
XUMHUYECKHE CBOWCTBA,
IIPUMEHEHHE
Oxcun yraepoaa(Il), oxkcng
62 e oy;(l\rf)) (OJ'I)BHaH bubmorexa LHOK
yHIepoa e yr https://m.edsoo.ru/dba58adf
KHUCJIOTa U €€ COJU
63 Pemenue 3agau paznuyHbIx bubnnoreka [HOK
TUIIOB https://m.edso0o.ru/6029b609
Kpemuuii: HaxoxaeHue B
64 IIPUPOJIE, CLIOCOOBI bubnuorexa [IOK
noJiydeHusi, Guznyeckue u https://m.edsoo.ru/143558ab
XMMHYECKHE CBOMCTBA
Oxcun kpemuaus(1V),
65 KpEeMHHEBasi KHCIIOTa bubmorexa HOK
P ’ https://m.edsoo.ru/3170e7b1
CUJTMKATBI
[IpumeHeHne KpeMHUs U €ro bubnuoreka [IOK
66 coenuHennii. CTEKII0, ero https://m.edsoo.ru/393cdacO
MOJIYy4YE€HHE, BUOBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pewrenne 3anau pa3sian4HbIX bubnnorexka [HJOK
THIIOB https://m.edsoo.ru/b624{801
CucremaTtuzauus u
68 0000111eHIe 3HAHUI 110 TeMe bubmmorexa [OK
" B " https://m.edsoo.ru/6e864db5
Hewmerannsl
69 KonTponbHas pabota mo Teme bubnmoreka [JOK




"Hemeramanr" https://m.edsoo.ru/d0484c76
AHanu3 pe3yiabTaToB
70 KOHTPOJIBHON pabOThI bubmmorexa [OK
p P ’ https://m.eds0o0.ru/2b7e9510
KOPPEKIHsI OINO0K
[Tonoxenne MeTaJIOB B
IIepuonnueckoii cucreme
71 XUMHYECKUX IJIEMEHTOB. bubmuoreka [JOK
Oco0eHHOCTH CTPOCHHUS https://m.edso00.ru/9839c16¢
AJICKTPOHHBIX 000JI0UEK
aTOMOB METAJIJIOB
OO6mue puznueckre CBOMCTBA
bubmuorexa [JOK
72 meTamioB. [[puMenenne
https://m.edsoo.ru/51dac9d3
METAJIJIOB B OBITY ¥ TEXHUKE
7 CmuiaBsl MetasuioB. Kopposust bubnnoreka [HOK
METaJIJIOB https://m.edsoo.ru/42b872¢3
74 Pemenue 3ana4 pa3nu4HbIX bubnuoreka [IOK
THUIIOB https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUECKUN Psijt
75 HaNpsHKEHUH METaJlIoB. bubnnoreka [JOK
OO6mwme crmocoOb! MOTyYeHUS https://m.edsoo.ru/94eb377a
METaJIJIOB
OO6mrast XxapakTepucTruKa
MeTaiioB [A-rpymibl
[Teproanaeckoit CUCTEMBI
76 XUMHYECKUX IJIEMEHTOB. bubmuorexa [JOK

Harpuit u xanuii: nony4eHnue,
¢bu3nyeckrue 1 XuMHYEeCKHe
CBOMCTBA, IPUMEHEHNE
IIPOCTHIX BEIIECTB U UX

https://m.edsoo.ru/e12c26b3




COE€IUHEHUN

OOm1ast xapaKTepUCTHKA
MeTaioB [IA-rpynmnel
[Tepuonnueckoit cucTemsl
XUMHAYECKHX 3JIEMEHTOB.

bubmuoreka [JOK
77 Maruuii 1 KaJabIui:
https://m.edsoo.ru/7¢3e49c0
noy4yeHue, Gu3ndecKue u
XUMHUYECKHUE CBOWCTBA,
MIPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COCAUHECHUN
78 JKEcTKOoCTh BOABI U CIIOCOOBI bubmuorexa [JOK
€€ yCTpaHEeHHUs https://m.edsoo.ru/c74bfae9
AOMMHUI: TIOJTy4YEHHE,
79 ¢bu3nvecKrne 1 XUMHYECKHE bubmmorexa LHOK
. https://m.eds00.ru/0e79b266
CBOMCTBA, IPUMEHEHNE
AmpoTepHbIe cBOMCTBA
OKCHJIa ¥ THJIPOKCHJIA
bu6mmoreka [IOK
80 AJIOMHHUS,
https://m.edsoo.ru/5d12d318
TUAPOKCOKOMILIEKCHI
AIFOMUHHUS, UX TPUMEHEHUE
31 Pemrenue 3amau pa3am4HbIX
TUIIOB
ITpakTuyeckast padora Ne 7.
Pemenne
bubmuorexa [JOK
82 SKCIEPUMEHTAIIbHBIX 3a/a4 [0
" https://m.edsoo.ru/27a4af43
Teme "MeTasibl TIIaBHBIX
noarpymnmn'"*
23 OO6mrast XxapakTeprucTruKa bubnmnorexa [JOK

METAJTIOB TOOOYHBIX

https://m.edsoo.ru/610d7431




noarpynn (b-rpynm)
[Tepuonnueckoit cucTemsl
XUMHUYECKHUX 3JIEMEHTOB

duznueckue 1 XUMHUYECKHE

84 CBOICTBa XpoMa U €To bubmorexa HOK
P https://m.edsoo.ru/991 1bef3
COCAMHEHHH, UX IPUMEHEHUE
Baxxuelinie coequHeHU
25 Mapranua. [lepmanranar bubnuorexa [JOK
KaJus, €ro OKUCIUTEIILHBIE https://m.eds00.ru/039d69c8
CBOMCTBa
DOu3nIeCcKue U XUMUYCCKHUE
26 CBOICTBA KeJjie3a U €T0 bubmuoreka [JOK
coenuHenuil. [lonyuenue u https://m.edsoo.ru/1b7{8741
MIPUMEHEHUE CILJIABOB XKeje3a
du3nYecKre U XUMUYECKHe
87 CBOWCTBAa MEIU U €€ bubmnorexa [IOK
. https://m.edsoo.ru/2bc0f954
COCIMHEHHH, UX TPUMEHEHUE
dOu3nYecKre U XUMUYECKUe
CBOMWCTBA ITUHKA U €T0 bu6mmoreka [IOK
88 N
COECIMHEHUH, NX [IPUMEHEHUE. https://m.edsoo.ru/b1f2beal
I'mapokcokoMILIEKChI IMHKA
[TpakTuueckas paborta Ne 8.
Pemenue
bubmuorexa [JOK
89 SKCIEPUMEHTAIIbHBIX 3aa4 M0
" https://m.edsoo.ru/abe352ea
Teme "MeTaibl TOOOYHBIX
noarpymmn"*
90 Pemenue 3anay pa3nu4HbIX bubnuorexa [IOK

TUIIOB

https://m.edsoo.ru/a8b83d83




O06006111eHE U
cucreMarmni3anuia I/I3y‘~IeHHOI‘O

bubmuorexa [JOK

91
Marepualia 1o TeMe https://m.edsoo.ru/e91fe975
"Merasmibt"
9 KonrponsHas pabora o Teme bubmumoreka [IOK
"Meramibr" https://m.edsoo.ru/83f63ea3
AHau3 pe3yabTaToB
93 KOHTPOJIBHOW pabOThI bubmmorexa [JOK
P P ’ https:/m.edsoo.ru/9ebff2fd
KOPPEKIIHS OIIHO0K
Poabs xumun B obecrieueHun
YCTOWYMBOIO Pa3BUTHUSA
bubmuorexa [JOK
94 yenosevecTBa. [lonsTre o
https://m.edsoo.ru/080fe 10
Hay4HBIX METOJIaX
HCCIIEIOBAHUS BEIIECTB
Hayunsle mpuHIUIIBL
OpraHU3aIi XUMUYECKOTO
95 MIPOM3BO/JICTBA. bubnnorexka [JOK
[IpomblieHHbIE CIOCOOBI https://m.edsoo.ru/2e45a44f
MOJTYyYEHUs] Ba)KHEUILINX
BEILIECTB
XUMHUYECKOE 3arps3HEHNE
96 OKpY’Kalolllel Cpe/ibl U €ro bubmmorexa [OK
PYRAIOMER Cpel https://m.edsoo.ru/9f11bf51
MOCJIE/ICTBUS
97 XuMus ¥ 310pOBbE YETOBEKA. bubnmnoreka [JOK
JlekapcTBEHHBIE CpeliCTBA https://m.edsoo.ru/a6552721
Xumus numy. Poiabs XuMuu B
. bubnmoreka [JOK
98 oOecrieueHnH MUIIEBOH

0€e30I1aCHOCTH

https://m.edsoo.ru/1f7b5bd2




KocmeTnueckue u

bu6mmoreka [IOK

99 . 1 0
NapdIOMEpHEIC CPEACTBA https://m.edsoo.ru/da42d5a9
brrToBas xumus
XuMHS B CTPOUTEIILCTBE.

100 Baxkneiime cTpouTeNbHbIE U 1 0 bubmumoreka [IOK
KOHCTPYKIIHOHHbIE https://m.edsoo.ru/61e69003
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101 xo3sicTBe. Opranudeckue u 1 0 nommoreka 11

https://m.edsoo.ru/fd39587d
MUHEpaJbHbIE yI00peHus
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* YpOoKH ¢ UCTIOJIb30BaHUEM 000pyIoBaHus eHTpa «Touka pocTay




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus; yriaybnenHoe ooyuenue, 10 kinacce/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.W. u np.; nox penaxuueii Jlyauna B.B. O6miectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 0OIIECTBO
«3narenbetBO «lIpocBenieHue»

« Xumus; yrinyonenHoe ooyuyenue, 11 knacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6miectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00IIECTBO
«H3narensctBo «lIpocsemienue»

Hcnons3oBanne obopynoBanus rentpa "Touka pocra'.

METO/IUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJISA

Meroanueckoe nocodue k yueonnky Xumus, 11 kmacc/ Epemun B.B.,
Kysbpmenko H.E.,

Tepenun B.W., Ipo3nos A.A., Jlyaun B.B.; non penakuueit Jlynuna B.B.,
OO011ecTBO ¢

OTpaHUYCHHON OTBETCTBEHHOCTHIO "J[PODA"; AKlinoHepHOE 00111ECTBO
"N31aTenbCTBO

"IIpocBemienue"

MeTtoauueckoe nocobue k yueOnuky Xumusi, 10 knacc/ Epemun B.B.,

Kysemenko H.E.,



Tepenun B.U., [Ipo3nos A.A., Jlynun B.B.; noa penakuuen JIlynuna B.B.,
OO6mecTBO ¢

OTpaHUYCHHON OTBETCTBEHHOCTHIO "J[PODA"; AKlinOHEpHOE 00IIECTBO
"N3maTensCcTBO

"IIpocBemienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://uchebnik.mos.ru/catalogue

https://resh.edu.ru/

https://chem-ege.sdamgia.ru

https://myschool.edu.ru

http://school-collection.edu.ru

http://experiment.edu.ru
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