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HOACHUTEJBHAS 3AIIUCKA

Pabouast mporpamMmmMa 1o XMMHUW Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «CTparerum pa3BUTHS BocnouTaHud B Poccuiickoil
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMMAET Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO ISt
aJanTayy uX K OBICTPO MEHSIOIMIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU OOy4YeHHUS B OpraHu3aiusix mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» MOIydaeT
HOJpOOHYI0  HMHTEpPIPETAalUi0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, ColepKaHus,
pe3ysbTaToB OOyYeHUS] M TPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e UH(POPMAIMOHHO-METOUYECKAs, peaTu3alusi KOTOpoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJEpXKaHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CpeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
U3y4eHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHK; MOJAXO0I0B K (DOPMUPOBAHMUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OO0ydyaromuxcs B
pamMKax HTOTOBOH arrectaud B (GoOpMe E€IUHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma a1t yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAET MHBAPUAHTHOE MPEAMETHOE COJIep)KaHue, 00s3aTeNbHOe
JUIS W3y4eHUsT B paMKaxX OTAETIbHBIX mpoduieit, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYEHHSI OTAENbHBIX 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 U3y4eHUs IIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpaMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OO0ydYarolmerocs IO OCBOCHHIO
coJlep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpeHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEpKaHMs y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryaiabHbIMH mnosioxkeHusmu PI'OC COO o
Ha3HAUYCHUU TIPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyYEHHMsI Ha ypPOBHE CPEIHEro OO0IIero oOpa3oBaHUs
XUMHSL Ha YPOBHE YINIYOJEHHOTO U3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHsI B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M H3ydeHHE TMpeaAMETa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe U  YIUIyOJieHHe TEOpeTHYeCKOl u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsl, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k minaHUpyeMbIM pe3yjbTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CpPeAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHANU3alMU y4eOHOro Tpyaa |
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAANpPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUS
ABIIAIOTCSA YIUIyOn€HHbIe Kypchl — «Opranudeckas xumus» u  «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJEPKAHUS STUX KYpCOB B IPOrpaMMe IO XHUMHUHU 332 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy cozaepxkanusa KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMHA 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOieHHs
IIPEICTABICHU O CTPOEHUM BEILECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKON KUHETUKHU
U TepMoauHamMuKku. W3ydeHnue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHUX IPEJCTABICHUAX O CTPOEHUU aroMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPIeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  JomojiHgeTcs  (QOPMUPOBAHMEM  MPEACTaBICHHN 00
IEKTPOXUMHUYECKUX IPOIEccCax M 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILLIECTB.
B kypce opranndeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIMii.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB ONpPEaeIEHHOTO poduiis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOumel cucreme
MPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIUSIHUE CMEXHbIE MpeAMEThI. Tak, Hanpumep,
B COJEpPKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguis 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHThl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeIMeTa B JAaHHOM CIllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHIl B XUMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PUM3MKE), 3aKOHbl COXPaHEHUS



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

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XHWMMKO-
ounonoruueckoro npoduist OOJNBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumus. B 3TOM  cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTh — JUIsi  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IPUMEPY, TaKue
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEeBOJbl, HYKJICHHOBBIE
KUCJIOTBl U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH MpOLECcCOB (POTOCUHTE3A, IbIXAHMS, TUILIEBAPEHUS.

B mnumane ¢GopMHpoOBaHHS OCHOB HAyYHOI'O MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHblE NOpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiero odpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKM XUMUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMera IpearnoJiaraet
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B OOeCreueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEeBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHnr paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJbTyphl YEIOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (yHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUS XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIMIIAX XUMUYIECKOTO ITPON3BOJICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSICHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-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  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IepepabOTKOU
BEIIICCTB;

yrIyOJIeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM JISATEIIHHOCTH M MMOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBbl CPEJHEro oOmero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1NN U 331a4H, KakK:

BOCIIMUTaHHE YOEKJAEHHOCTH B II03HABACMOCTH SIBJICHHHA IPHUPOJIBI,
YB@XCHHUS K TIPOLECCY TBOpPYECTBA B O0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

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

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (OPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MPpo(deCCHOHATBHON 1 OOIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbI0 M IOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, MPHOOPETEHHE OMbITAa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUIECKON eI TEIbHOCTH.

OO11ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX [Tl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B Heel0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUIBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNeil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYPE MOJEKYJ. 3HAYCHUE TEOPUU CTPOECHUSA
OpPraHUYeCKUX COoeAUMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenerHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKThI).

[IpencraBnenne o kiaccupukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonanasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHanbHble Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOoCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAlCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHUYeCKHX BEIIECTB W MaTepuajaMud Ha HUX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHE MOJENCH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornaeckuii ps ankaHoB, o0mias ¢hopMmysa, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JNErHIpUPOBaHMs, UKIU3ALNK, TUPOJIN3a, KpeKHHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MalbiX (LMKJIONPONAH, IUKIOOYTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKEHOB, Sp*-
ruOpuaM3anysl aTOMHBIX OpOWTalield yriepoaa, G- U m-cBia3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJUMeEpu3auuu U okucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 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-
ruOpuan3aiusi aTOMHBIX OopOuTaneil yriepona. @u3nyeckue CBOWCTBA AJTKUHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThyecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEaKLUy 3aMelIeHusI B OEH30JbHOM KOJIbIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIECHUE TOMOJIOTOB
oen3ona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUJIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepuzamnus cruposia. CriocoObl OTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHbIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHBIN yroJib U MPOAYKTHI €ro nepepadoTku. CrocoObl nepepadoTku HeTH:



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. Peakuun
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 METAJTIOOPTaHUYECKUX COECTMHEHUSX. Hcnonp3oBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Wiu
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHUE OSTHIIEHA 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 OgHOATOMHBIE CcHUPTBHL.. CTpoeHuWe MoJieKyn (Ha MpuMmepe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJTHOATOMHBIX CHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XYWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIIEHUs, JETUuApaTaldd, OKHUCICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKHMMH KHCIOTaMH, KayeCTBEHHAas peaklus Ha MHOTOaTOMHbIE
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 sigpa. dusmueckue cBoicTBa ¢GeHona. 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
KapOOHWIJIBHOM TpyIIibl. ['oMosiorudeckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyecKue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJIECTUIBI.
CriocoObl OJTy4eHHs M IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KHUCI0T. M3oMepus n HoMeHki1atypa. @usndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAEIbHBIX KApOOHOBBIX KHUCIOT. BOIOpOaHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJOPOIHOIO paJuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapuHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI MOTyYeHUsl U MPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxuble 3¢upbl. ['oMonorudeckuil psina, oOwas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nyecKkue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieouHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpI1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTka yriaeBonoB. Knaccudukanus yriaeBonoB (MOHO-, AH-
U rnonucaxapuasl). MoHocaxapuIbl: TJIOKO3a, (GpyKTO3a, rajakrosa, pubo3a,
ne3okcupr6o3a. dusnyeckne CBONCTBA U HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHON
rpynn, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBarIKMe 1 HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenune B mpupone u npumeHnenue. [lomucaxapuasl: Kpaxmail,
INIMKOTEH W newnono3a. CTpoeHne MakpoOMOJIEKYJl Kpaxmania, TJIMKOT€eHa U
HeJuTroo3bl.  PU3MYECKHE CBOWCTBA KpaxMala M LEIUIIOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pEaklUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydyeHUue 3PUpoB Lemtono3sl. [lonsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



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 CHUPTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzanmopeicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupThl U
dbenomwly, «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHuYecKre Mpou3BOAHbBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHUYCCKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUsi, HOMEHKIATypa U (hU3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBAE TNEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnum anKuaaMMOHUSL.

AHUIMH — TpPEACTaBUTEIbL aMHMHOB apoMaTrudeckoro psga. CrpoeHue
aHuauMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrnocoObl
MOJyYeHUs] U TpUMeHeHue anudarthuueckux amMuHOB. l[loiydenue aHwiMHaA U3
HUTPOOEH3071a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIC TPEACTABUTEIIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Du3nYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHUCIOT Kak aM(OTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TOJMKOHJEHCAMU, OOpa3oBaHUE TENTUIHON CBS3H.
buonorndeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TEeNTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHasi, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THAPOJIU3, IEHATypalusi,
Kaue€CTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HHUS BEIIECTB W HUX NPEBPAIICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArPEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxaniue OpTraHUYECKUE COCJIMHCHHUS u «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



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

[Tonumepubie Marepuanbl. I[lmactmacchl (NMOJMATUIICH, TMOJUIIPONUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHUPOJ, IMOJIMMETUIMETaKpuiIaT, MOJUKapOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUITMKOHBI. Pe3nHa.

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

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

DKCNEpUMEHTAIbHBIE METOJbI M3YyYE€HHUS BEIIECTB W MX IPEBpaIlCHUN:
O3HAKOMJIEHUE C 0o0Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MmoJiekyJIsipHOM (DOpMysbl OpraHMYE€CKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIpHON  (pOpPMYJIBI OPTaHUYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpHOU (opMyIibl
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XWMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUSI, OMpPENEICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanuyst MeXIpeaMETHBIX CBS3EH NPU U3YYEHNH OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIUX eCTeCTBEHHO-
HAay4YHbIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpEIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOI0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
OPHEPreTUYECKUM YpPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIllECTBA, (PU3MUYECKUE BEIMYMHBI, €IUHHUIIBI HU3MEPEHUs, CKOPOCTb, JHEPrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MeTabomH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: moje3Hple HCKOMAEMbIE, TOILUTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX siaep. XuMu4eckun aneMeHT. M3oromnel. CtpoeHne
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaims XuMrUiecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM — OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepronnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. MenneneeBa. CBa3b NEepUOANYECKOrO 3akOoHa U [leproanueckor CHUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM © IepuojaM. J3JHAYEHUE
nepuouueckoro 3akoHa [[.1. Menneneesa.

XuMHUYeCKasi CBsI3b. BHIIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JiauHa cBsA3U. 110JIsIpHOCTD, HAIPABIEHHOCTH U
HACBIIIAeMOCTh KOBAJECHTHOM CBsi3W. KpaTHble CBs3u. BojopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBUS.

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

[IpencraBiienrie 0 KOMIUIEKCHBIX coeAnHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

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

[Tonstue o nucnepcHeix cucteMax. Mctuaable pacTtBopsl. [IpencraBinenue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM PpPaCTBOPOB:
MaccoBasi JoJisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILEHTpalus. HacelllieHHbIE U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. T pUBHUATLHBIC
Ha3BaHUS OTJICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4decKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusxX. TernoBble 3QPEeKThl XUMUUECKUX PEaKIUi.
TepMoXUMUYECKUE YPaBHEHUS.

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

OOpatumMbie U HEOOpaTUMbIE peakIMu. XUuMU4Yeckoe paBHoBecue. KoHcranTa
XUMUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMUUYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHILIEHTPAIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHble W cJaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHSI U BOCCTAaHOBJIEHUSI.
BaxnHelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeEToH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIA3 PACTBOPOB U PACIUIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYEeHHUS BEIIECTB W MX NPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCUIAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PEHIETOK, MPOBE/ICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieNieHUue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, H3YYCHUE BIIMASHUS Pa3JIMYHBIX
(akTOpOB HAa CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonmoxenne HemeraiuioB B llepuognueckord cHUCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MpPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIIMHU C
MeTaJJIaMd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigydeHus, (U3NYEeCKue U
XAMHUYECKUE CBOMCTBA. | asloreHOoBOAOpOAbl. BaxHenmme Kuciopoacoaep aime
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBINUICHHBIE CIIOCOOBI TTOTYYCHUS
rajoreHoB. [IpuMeHenre rajioreHoB U UX COEUHEHNN.



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

Cepa. HaxoxaeHnue B TpUPOAE, CIOCOOBI MONy4YeHUS, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJdy4deHus, (unyeckue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHUs, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenuHeHuil. Pochopubie
ya00peHus.

VYrnepon, HaxoxJeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yromnbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKH. IIprMeHeHre MpOCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MONy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKs0, ero NoJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leprnoanyeckoil CUCTEME XUMUYECKUX SJIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmiaBel METANIOB.

DJIEKTPOXUMHUYECKUM PsAJ  HaNpspkeHW  metawioB.  OOmuMe  CrocoObl
NOJTyYeHUS METaJJIOB: TUAPOMETAILTYPTUsl, MMUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonyudeHue, ¢GU3MUYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MMPOCTHIX 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!.



ATIOMUHWI: TTOTy4YeHue, (GU3nIecKre U XUMUIECKHUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0o4HbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKkue U XUMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCcUibl u
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nuecKkue M XUMHYECKHE CBOMCTBAa MapraHla W €ro COEIUHEHHI.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [lonyueHue u npuMeHeHHE Keje3a
Y €r0 CIUIaBOB.

Du3nyYecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[Muuk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHune
UHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
u3yueHue oOpaslloB HEMETAUIOB, roOpeHue cephl, ¢ocdopa, kene3a, MarHus B
KHCJIOPOJE, H3y4YeHUE KOJUIeKIMu «MeTaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
MICJIOYHBIX M IIETOYHO3EMENIbHBIX METAJJIOB C BOJION (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JK€Jie3a C pacTBOpaMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
U KAaTHOHbl METAJJIOB, B3aUMOJIECMCTBUE THIPOKCUIOB AJTIOMHUHHS M I[MHKA C
pacTBOpaMM KHUCIIOT U MIEJOYEH, PEHICHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«Mertaibl MIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMUMBOIO pa3BUTHA yenoBedecTBa. [lonstue
O Hay4YHbIX METOAaxX IMO3HAHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble npuHUIKNBI OpraHU3alui XUMHUYECKOT0 MTPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOYyYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH CPENbl U €ro MOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi HW 340pOBbe uenoBeKa. JlexkapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IpenapaToB. Poyib XUMUU B pa3BUTHUN MEIULIUHBI.



XUMUSl THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecreueHnH MHUIEeBO 0e30MacCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCIHOJIb30BaHUSl MpenaparoB OBITOBOM XMMHHM B TOBCEIHEBHOMN
KU3HU.

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

XuMHs B CEIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI0OpEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainsl g 31eKTpOoHUKU. HaHOTeXHONIOTUN.

Pacuérnblie 3anaun.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WIM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKLUU, €CIU OJHO U3
BEILIECTB HMMEET MpuUMecH, Macchbl (00BEMA, KOJIMYECTBA BEUIECTBA) IPOIYKTa
peaKkIuu, €CIM OJHO M3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAcCTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHLIEHTpallMl BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEeHUHM oOmed
HEOpraHW4eCcKol XuMHuM B 11 Kiacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHHA, PUHATHIX B OTIACIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCU(PUKalUs, NePUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, AaTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJIbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3BMEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

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

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCypchl.

TexHonorus: XUuMHUYECKasi ITPOMBIIUIEHHOCTh, METAJLTyprusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs IPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACIICHHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYyYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaAKaIOT
c(hOpPMHPOBAHHOCTh OIBITA MO3HABATEILHON M TMPAKTUYECKOW NEATETLHOCTH
OOy4YaronIuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IMYHBIX BUJIOB YUEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOUICHUSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IMOUCKOB,
MIOCTOSTHHOT'O TPYyJa YYEHBIX U IPAKTUKOB;



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

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIluH, CBA3aHHBIC C XUMUYECKUMU SBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM M C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popmMupoBaHus KyJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 300pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHHs C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIHOCH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEI0BATEIbCKOM
NeSATeTbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COI[MAJILHOM HAIMPABJICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCHl pa3IuyHOro pojaa, B TOM
YKCJIe HA OCHOBE MPUMEHEHHMSI MPEMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUHU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3ari COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU I1€I€CO00pPa3HOr0 OTHOILIEHUS K NPUPOJIE KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00ATBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIUSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOIUMOCTH WCIIOJIb30BAHUS JOCTIDKCHUNW XUMHH  JISI
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

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

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHHUCTUYECKOW HAMpaBICHHOCTH M BaXXHOW pOJM B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYy/ia U AKOJOTUYECKH KOM(OPTHOM KU3HHU KaXKJIOTO YICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIUIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JeaTh 000CHOBAaHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJIbI0  TOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJla B pa3lUYHbIX cdepax mpodheccuoHaTbHON
NEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

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

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIIOJIb30BATh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKune aeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABJIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHUS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHUH;

BBEIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KjIacCHU(PUKAIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€NYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJAYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON



peaKknuu — TPU PENICHUH YYEOHBIX IMO3HABATEIBHBIX M MPAKTUYECKHUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CY>KJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSITEJIIBHOTO TUIAHUPOBAHUS W  IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBIISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUS TMPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pPa3INYHbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBAThCA B PA3IUYHBIX HUCTOYHMKAX UWHOOpManuu (Hay4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MPE/ICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSTh PA3IUYHbIE METOJbl MPU TMOUCKE U
oroope wuHPOpMaNKK, HEOOXOMUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelcTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NpU paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHSATh MEXIpeAMeTHble ((usnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eCTBUS:



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

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

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, ONpenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBATh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX UM HCCIENOBATCIbCKUX 3ajay, BBIOMpaTh Hambolee
3¢ dexTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiuu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

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

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

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



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUN MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuy, B obecrieueHun pPalMOHATBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUM, KOTOpAass  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX oOpOuTajied, HOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEpOAHBIN CKeNleT, (yHKIIMOHAIbHAS
rpyinmna, pajaukai, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KUCJIOPOJI- W a30TCOJIEPKAIIUE OPraHUYECKUE COEAUHEHUS, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuonunueckuii 3akon JI. M. MeHneneeBa, Teopusi CTPOCHHUS OPTraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TPH XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX M KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U T'PYII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN d(pdektol, opuentantsl | u Il pona);
(aKTOJIOTUYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYUYCHUU U 0€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEePabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TIOHSTHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIIOJb30BATH COOTBETCTBYIOIIME MOHATUS MPH
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY JUISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYEeCKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIMUA U PACKPBIBATH MX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUMWA  IOCPEICTBOM  COCTABIICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB JIJIsi WIUTKOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne COeAMHEHWH, JaBaTb UM Ha3BaHHUS [0 CHUCTEMAaTUYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIJIOTA, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENETATh BHUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

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

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3MUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKaJUEHOB,
AJKUHOB, apPOMATHYECKUX YTJEBOJIOPOJOB, CIUPTOB, AaJIbJETU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3()UPOB, KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKHD  CBSI3b  MEXKAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCHOJH30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHUS TMOATBEP)KJIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUMA OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (OG- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(dThb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICIUPOBAHUM, FKCIIEPUMEHTE
(peaJIbHOM W MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JCSTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — U1l M3YyYECHUSA
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBCHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PACUEThl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMK C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  IMOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTH YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, MCMOJIb30BAaTh MOJYUYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIy4YeHHE W M3y4EHHE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KUCJIOPOJICOJICPKAINX OPraHUYECKUX BEUIECTB, PELICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PAacCIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOACHUEM IPABUII
Oe3omacHoro oOpamieHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O00OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJIOTHYECKHU I1€1eCO00Pa3HOT0 TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOLIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazatesis [1/1K;

aHAJU3UPOBATh IIEJIECOO00PA3HOCTh NMPUMEHEHUSI OPTaHWYCCKHX BEIICCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHas
JauTepaTypa, CpelcTBa MaccoBoil nHbopMmaluu, HTEpHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIio, epepadaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJIbBI, O MECT€ U 3HAYCHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
WCTOYHUKOB SHEPIHH, B OO0ECNEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUSA, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0POBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKMX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIIe TOHATHS — XUMHUYCCKUM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbL, AJIEKTPOHHAsI 000JI0UKaA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMSI aToMa, TUOpHAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHCIICHUS,
XUMUYECKasi CBs3b (KOBAJIEHTHasi, WOHHAs, METaJUIMYECKas, BOJIOPOIHAs),
KpUCTAJUINYECKAasl PpEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUY,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON peaKIuu, CKOPOCTh XUMHUECKON PEAKIIUH, XUMUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIMTHUYECKOW TUCCOIUAIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU NIPU XMMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKallie€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOECHUWU BEIECTBA HAa AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJYYCHUU W 0OE30MacHOM
WCIIOJIB30BaHNN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBbIC MPU3HAKU TOHSTHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;



c(OPMUPOBAHHOCTh YMEHHSI HCIIOJIB30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
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, METaJUIMYecKas, BOJOPOAHAsS), THUI KPHUCTAUIMYECKON pEmETKA
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHUYECKOW CBSI3M M THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHHUH:  KJIAacCU(PHUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 Pa3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiu, U3MEHEHHUIO
CTENEHE OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTropa H
JIPYTHUE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHH I KilacCU(PUKaIuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHUOJUYECKOrO 3akoHa /.
N. MennieneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—4YETBEPTOIO IMEPHUOIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa,  uUCHONB3yS  TMOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm u rpynmnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh ~YMEHM:  XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BEUIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajiaHca
THX pEeakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  ypaBHEHHWW;  pEakUud  TUAPOJIN3a;  peaKuui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW PEaKIHMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIeXKAIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MPUpPOABI — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peaIbHbIA U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHHUSI IPUMEHSATD 3TH 3HAHUS MPU IKCIIEPUMEHTATIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMIMX 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 IJIs
00Jee 0OCO3HAHHOTO MMOHUMAHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOAYKTAa pEaKInH,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MIpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPAKICHNUE KAaUECTBEHHOI'O0 COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPE/EICHUE
Cpelbl PacTBOPOB BEILECTB C TOMOINBI) HWHIWKATOPOB, H3YyUYCHUE BIIUSHHUSI
pa3MMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTIO/IEHNEM TIpaBUil OE30MaCHOTO OOpAaIIeHHs C BEIIECTBAMU U JaOOPaTOPHBIM
oOopynoBanueMm, (HOpMyIupOBaTh IIelb HMCCIECNOBAaHUS, TMPEIACTABIATh B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHHI: COOIIOIATh TTpaBUIa TOJIb30BAaHUS XUMUYECKON
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 COXPAHEHUS! CBOErO 3JI0POBbSI, OKPYXAIOIIECH MPUPOAHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, OHMMAas cMbIci nokazarens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATh II€JICHANPABICHHBIN TOUCK
XUMUYECKON MHGOpMAIIMK B PA3IMYHBIX UICTOYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1aueil.
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3.2 keToHbl. KapOoHoBbie KUCTOThI. ClI0KHBIE 28 hitps://m.cdsoo.ru/d69di650
a¢upsl. XKupsr
bu6mmoreka [IOK
33 YracRoE! 10 https://m.edsoo.ru/d69df650
Hroro no pazgeny 53
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHUs
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 17 hitps-//m.cdsoo.ru/d69di650
Wroro no pasaeny 17
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
bubmuorexa [JOK
A B 12
5 BICOKOMOJICKYJISIPHBIC COSTMHCHUS https://m.edsoo.ru/d69df650
Hroro no pazneny 12
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronnueckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
’ BEILECTB https://m.edsoo.ru/2dd57{24
bubnunoreka LIOK
1.3 X 19 1 3
HIMITHECICHE peaitiin https://m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 31 1 3
EMETALIb! https://m.edsoo.ru/2dd57624
bu6nunorexa LIOK
2.2 M 23 1 2
CTAJLIBL https://m.edsoo.ru/2dd5724
Hroro no paszneny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBO 4acoB
Ne Hara DJIeKTpOoHHbIe UG pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3ydyeHusi oOpa3oBaTesibHbIE Pecypchbl
padoThI padoThI
[Ipenmer u 3HaueHKE
OpraHUYECKON XUMHH,
1 OpeacTaBIEHUE O 1 Bubmorexa ITOK
p https://m.edsoo.ru/3686e6f5
MHOT000pa3nH OPraHnIeCKUX
COEAMHEHHI
DJIEKTPOHHOE CTPOCHUE aToMa
nepojia (OCHOBHOE U
YT ..( bubnnoreka [JOK
2 BO30YKJIEHHOE COCTOSTHUS). 1
https://m.edsoo.ru/Oce6fd4c
BaneHTHbIE BO3MOXKHOCTH
aToma yriepojaa
Xumuyeckas CBs3b B
OpPraHUYECKUX COCTUHEHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5¢c8
KOBAJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
. bubmuoreka [JOK
4 OpraHUYEeCKUX COECIMHEHUN A. 1
https://m.edso00.ru/9¢595cb8
M. bytieposa
Buabl uzomepun: crpykTypHas,
5 IIPOCTPAHCTBEHHAS. | bubnnoreka [JOK
OneKTpoHHBIE AP PEKTH B https://m.edsoo0.ru/b0e61661
MOJIEKYJIaX OpraHuYeCKUX




COETUHEHUN

IIpencrasnenue o
KJ1accu(uKanuu u

bubmuorexa [JOK

6 cHcTeMatirieckal htps:/m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubmuorexa [JOK
OpraHN4YeCKOM XUMHH https://m.edsoo.ru/ba5706aa

g Cucremaru3anus U 0000IICHIE bubmuorexa [JOK
3HAHW 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHUH P,
oOmras hopmyita, HOMCHKIIATypa

9 u I/ISOMS;I/EI, ZHGKTPOHHO@ u o bubmmorexa [TOK

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

MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJI

10 dOu3ndecKknue U XUMUUCCKHUE bu6mmoreka [JOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c¢
HaxoxxaeHnue ankaHoB B

11 npupoje. CriocoObl MoyyeHus bubnuorexa LIOK

https://m.edsoo0.ru/259b0aSb

Y IPUMEHEHUE aTKaHOB
[uxnoankansl: o01mas
dhopmyna, HOMEHKIATypa U

12 M30MepHUsl, 0COOEHHOCTH bubnnoreka [JOK
CTPOEHUA U XUMHUYECKUX https://m.edsoo.ru/156730d2
CBOMCTB, CIOCOOBI IOTyYEHUS U
MIPUMEHEHHE

13 Pemenue pacu€THpIx 3a1a4 Ha bu6mmorexa [IOK

ONpeIETICHUE MOJIEKYIIIPHON

https://m.edsoo.ru/bf84d8eb




14

(bopMyITbl OPraHuYeCcKOro
BELIECTBA [10 MAaCCOBBIM JI0JISIM
aTOMOB 3JIEMEHTOB, BXOJIAIIUX B
€ro COCTaB.

Pemenue pacuérHpIX 33124 Ha
OIIpeJICIICHUE MOJICKYIISIPHON
(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJISIINX B
€ro COCTaB.

15

Pemenue pacu€tHbix 3a/1a4 Ha
OIPEIIECIICHUE MOJIEKYIIIPHOU
(hOpMyIIBI OPraHUIECKOTO
BEIIIECTBA 10 MACCOBBLIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOISIINX B
€ro COCTaB.

16

Pemenue pacu€THpIx 3a1a4 Ha
OINPEJIEIICHUE MOJIEKYIIIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA [0 MACCOBBIM J0JISIM
aTOMOB 2JIEMEHTOB, BXOIALIUX B
€ro COCTaB.

17

Pemenue pacu€THpIx 3a1a4 Ha
ONpeIETICHUE MOJIEKYIIIPHOMN
(hopMyITBI OPTaHHUYECKOTO
BEILIECTBA 10 MACCOBBIM J0JIIM
aTOMOB 3JIEMEHTOB, BXOJSAUIUX B
€ro COCTaB.

18

Cucrematuzanusa 1 0000IIeHne




3HAHHH 110 TeMe

AJIKEHBI: TOMOJIOTUUECKHUH PsiJI,
obmas hopmyia,
HOMEHKJIaTypa, JICKTPOHHOE U

bubmuorexa [JOK

19
MPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHas ¥ IIuC-
TpaHC-U30MEpHs AJTKEHOB
PuznuecKue 1 XUMHYECKHE
. bubnuorexa [JOK
20 CBOMCTBA ajkeHoB. [IpaBuiio
https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
)1 CriocoObl TOTy4eHHs U bubnuorexa [JOK
IIPUMEHEHNE AIIKEHOB https://m.edsoo.ru/665dc058
[IpaxTnueckas padora Ne 1 o
22 teMe "[lonydyenue sTuieHa u bubmmorexa LHOK
ya . " https://m.edsoo.ru/094 1eed8
M3y4YEHUE €ro CBONCTB
Pemrenue pacu€THbIX 3a1a4 Ha
3 ONpeIeTIeHUE MOJIEKYIISIPHOM bubnnoreka [JOK
(hopMyITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AJKaMeHbl: CONPSKEHHBIE,
W30JIMPOBaHHbBIE,
bu6mmoreka [JOK
24 KYMYJIMPOBAaHHBIE.
https://m.edsoo.ru/04298c0a
Oco0eHHOCTH AIEKTPOHHOTO
CTPOEHUS
)5 XUMUYECKHE CBONCTBA bu6mmorexa [IOK
CONPSKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
26 CriocoObl TTOTy4eHHS U bubnmuorexa [JOK

IMPUMEHCHUC aJIKAANCHOB

https://m.edsoo.ru/1aa81660




AJIKUHBI: TOMOJIOTUYECKUH P,
obmras popmyina,

27 HOMEHKJIATypa, JIEKTPOHHOE U bubmorexa HOK
https://m.edsoo.ru/68bbccdc
MIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI, (PU3UYECKHE CBONCTBA
28 XHMUYECKHE CBOMCTBA AJIKMHOB bubmorexa HOK
https://m.eds00.ru/23493a93
79 KauecTBeHHbIE peaknu Ha bubnnorexka [HOK
TPOMHYIO CBS3b https://m.edsoo.ru/7b1c48da
30 CriocoObl nostyueHus u bubnnorexa [JOK
NPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl 1o
31 YPaBHEHUIO XUMUYECKON bubmmorexa [OK
https://m.edsoo.ru/5db8e526
peakuuu
Pemenue 3agayd: pacu€rsl 1o
32 YPAaBHEHUIO XUMHYECKOU
peakuuu
Pemenue 3agau: pacuérsl 1o
33 YpaBHEHUIO XUMHYECKOU
peakuuu
Pemenue 3agau: pacuérsl 1o
34 YPaBHEHUIO XUMUYECKON
peakiumn
35 Cucrematusanusa 1 0000IIeHne
3HAHUH 10 TEME
ApEHBI: TOMOJIOTHYSCKHH Psif,
36 o é)maﬂ dbopyya, P bubmuorexa [JOK

HOMEHKJIAaTypa. DJIEKTPOHHOE U

https://m.edsoo.ru/a92a7094




37

IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI O€H301a U TOIyoJIa, UX
¢usnveckre CBONCTBA

XUMHUYECKUE CBOMCTBA aPEHOB:
peaKIuu 3aMeIICHUs

bubmuorexa [JOK
https://m.edsoo.ru/a44al aed

38

XUMHYECKUE CBOMCTBA apEHOB:
peaxkuu NprUCOECAUHEHN,
OKHCJIEHHE TOMOJIOTOB OeH3071a

bubmuorexa [JOK
https://m.edsoo.ru/a44alae4

39

40

41

42

OC00EHHOCTH XUMUYECKAX
CBOMCTB CTUPOJIA

Pemenue pacu€tHbix 3a/1a4 Ha
ONpeIeIICHUE MOJIEKYJISIPHOMI
(hOpMYyIIBI OPraHUIECKOTO
BeIIIECTBA

Pemenue pacu€tHbix 3a/1a4 Ha
ONpeACIICHUE MOJIEKYIISIPHON
(bOopMyIIbI OPraHuYEeCcKOTo
BeIIleCTBA

CriocoObl mosryyeHus u
NpPUMEHEHHE apeHOB

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c

bu6mmoreka [IOK
https://m.edsoo.ru/6£717d09

43

T'enetnyeckas cBsI3b MCXKIY
Pa3IMYHBIMU Kj1aCCaMU
YIII€BOJOPOIOB

44

45

I'eneTnueckas CBA3b MEXKIY
Pa3INYHBIMU KJIacCaMu
YTIIEBOAOPOIOB

Pacuétel 10 ypaBHEHUAM
XUMUYECKUX PEAKLUN.




46

Cucremaruzanys 1 0000nIeHne
3HAHUHU 110 TEME

[Tpuponusiii ra3. [lomytHbie
He(TsIHBIC Ta3bI

47

48

49

50

KameHHbIi1 yroips ¥ IIpoIyKThI
ero nepepaboTKu

Hedts 1 ciocoOwr eé
nepepabotku. [Ipumenenue
MIPOYKTOB MepepadoTKu HehTH

I'enetnueckas CBS3b MEKAY
pa3IMYHBIMU KJIacCaMu
yTIEBOJIOPOIOB
['eneTndeckas CBSI3b MEKIY
pa3IMYHBIMU KJIacCaMu
yIIEBOIOPOIOB

bu6mmoreka [IOK
https://m.edsoo.ru/69b3398b

bu6mmoreka [IOK
https://m.edsoo0.ru/21f9de78

51

l"asorenonpoun3BoiHbIE
YIJI€BOJOPOIOB: IEKTPOHHOE
CTPOEHUE; pEaKIH 3aMEIIEeHUs
rajoreHa

bu6mmorexa [IOK
https://m.edsoo.ru/82b4d759

52

[elicTBue menoyeit Ha
TaJIOTeHITPOU3BOIHBIC.
BzaumopeiictBue
JUTAJIOTC€HAJIKAHOB C MAarHUEM H
LIUHKOM

53

54

Cucremarusanusa 1 0000IIeHne
3HAHUM MO pazaeny
"VYrneBomopoasr"

KonrtponsHas padora Nel mo

bubmuoreka [JOK
https://m.edsoo.ru/20e89f22

bu6nmoreka [JOK




teme "Yriesogopoas”
[IpenenbHbIE OMHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKH psif,
obmas hopmysa, CTpoeHHE

https://m.edso00.ru/95¢9e¢298

bu6mmoreka [IOK

55 MOJIEKYJI, U30MEepUs
b PH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
knaccupukanus, pusnyeckue
CBOMCTBA
XUMHYECKHE CBOMCTBA
bubmuorexa [JOK
56 MpeeabHBIX OJJTHOATOMHBIX
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl mostyueHus u
57 MIPUMEHEHHUE OJHOATOMHBIX bubmmorexa LOK
P https://m.edso00.ru/484100000000000
CIIUPTOB
[Ipocteie 3¢upsr:

53 HOMEHKJIaTypa U U30MEpHs, bubnnorexka [JOK
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaroMHsbl€ CIIMPTHI:

59 STUJICHIJIMKOJIb U TJULEPUH, UX bubnuotexa [JOK
¢bu3nyecKkrue 1 XuMHYECKHe https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl mostyueHus u

60 MIPUMEHEHNE MHOTOATOMHBIX bubmmorexa [JOK

P https://m.edsoo.ru/d12e567d
CITUPTOB
deHoJI: CTPOCHUE MOJIEKYIIbI,
. bubnmoreka [JOK
61 (dbu3nueckre CBOMCTBA.

TokcuyHOCTH PeHOIa

https://m.edsoo.ru/2ce726£8




62

XuMuyeckue cBoiicTBa (heHola

bu6mmoreka [IOK
https://m.edsoo.ru/037ca5f9

63

64

65

CriocoObI mosryueHust u
npuMeHeHue GpeHona

[TpakTrueckas padota Ne 2.
Pemenne skcriepuMeHTaTbHBIX
3aga4 no teme "CrnupThl U
¢benonsr"

I'enetnyeckas CBS3b MEKAY
pa3IMYHBIMU KJlacCaMu
yTIEBOIOPOIOB

bu6mmoreka [JOK
https://m.edsoo.ru/c77ddfdc

bu6mmoreka [JOK
https://m.edsoo.ru/fdOced09

66

['eneTnyeckas CBSI3b MEKIY
pPa3IMYHBIMU KJIacCaMu
yTIEBOJIOPOIOB

67

68

Pemenne pacu€THbIX 3a1a4 HA
OIPEJIETICHUE MOJIEKYIIIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEILECTBA

Pemienue pacuéTHbIX 3a1a4 Ha
OIIpEAEICHUE MOJIEKYIIIPHON
(bopMyIIBI OPraHNYECcKOro
BelIecTBa

69

Cucrematusanusa 1 0000IIeHne
3HAHWH I10 TeEME

bu6mmorexa [IOK
https://m.edsoo.ru/1810cb9b

70

AJberuIbl U KETOHBI:
AIIEKTPOHHOE CTPOCHNE
KapOOHUJILHON TPYTIIbI;

bu6nmoreka [JOK
https://m.edsoo.ru/b139beaa




71

72

TOMOJIOTHYECKHE PSI/IbI, 00II1as
dbopMyna, u3omMepus u
HOMEHKJIaTypa

AJbJIeTH/IBI M KETOHBI:
¢bu3ryYecKre CBOMCTBA; peakiuu
MPUCOSTUHECHUS

Peakuuu okucinenus u

Ka4E€CTBCHHBIC pCAKIUU
AJIBJACTU 0B U1 KCTOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/c887425¢

bubmuorexa [JOK
https://m.edsoo.ru/a393baa9

73

74

75

76

77

Crioco0sl nostyueHus
AJIBJCTU 0B 1 KETOHOB

I'eneTnueckas CBSI3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJOB

Pemenue pacu€tHbix 3a/1a4 Ha
ONpeACIICHUE MOJIEKYIISIPHON
(bOopMyIIbI OPraHuYEeCcKOTo
BeIIleCTBA

O/HOOCHOBHBIE IIPE/IeNbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHMS UX
MOJIEKYJT

N3omepust 1 HOMEHKIAaTypa

KapOOHOBBIX KUCJIOT, UX
(du3nueckue cBOCTBa

bubmuorexa [JOK
https://m.edsoo.ru/520d1c51

bu6mmorexa [IOK
https://m.edsoo.ru/fecOb113

bu6mmorexa [IOK
https://m.edsoo.ru/700cc87b

78

XHWMHYECKHE CBOMCTBA
MpeieIbHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT

bu6mmorexa [IOK
https://m.edsoo.ru/40e6e0e9




79

80

OcoOeHHOCTH CBOMCTB
MYPAaBbUHOM KHCIIOTBHI.
Mmoroo0pasue kapOOHOBBIX
KHCJIOT

OcoOeHHOCTH CBOMCTB:
HemnpeeIbHbIX U
apOMaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenyu BbICIINX
KapOOHOBBIX KHUCIOT

bu6mmoreka [IOK
https://m.edsoo.ru/bb31be71

bu6mmoreka [IOK
https://m.edsoo.ru/83a08773

81

82

83

[TonsiTHE O IPOM3BOIHBIX
KapOOHOBBIX KUCIIOT

CriocoObl nostyueHus u
IIpUMEHEHHE KapOOHOBBIX
KHCJIOT

CrnoxHble 3Qupsbl:
TOMOJIOTHUECKUH psif, o0rmas
bopmyna, u3oMepus u
HOMEHKJIaTypa

bubmuorexa [JOK
https://m.edsoo.ru/0d162d9d

bubmuorexa [JOK
https://m.edsoo.ru/7¢065¢9d

bu6mmorexa [IOK
https://m.edsoo.ru/adfffe6d

84

OuznuecKue U XUMUIECKHE
CBOMCTBa 3(UpOB

bu6mmorexa [IOK
https://m.edsoo.ru/ad6b94b2

85

Pemenue pacu€THbIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOMN
peakIuu, Ha OIpeiesICHNe
MOJIEKYJISIPHOHN (pOpMYJIBI
OPraHMYECKOI0 BEIIECTBA

86

Pemenue pacu€THbIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOMN




87

88

peaKkIu, Ha ONpeACIICHHUE
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOr0 BEIIECTBA
[TpakTrueckas padota Ne 3.
Pemenue skciepuMeHTAIbHBIX
3ama4 o teme "KapOoHoBbIe
KucA0Thl. CiioxHbIe 3GUpHI"
I'eHeTn4eckas CBSI3b MEKIY
pa3IMYHBIMU KJIacCaMu
yTIEBOIOPOIOB

bu6mmoreka [IOK
https://m.edsoo0.ru/486671fb

89

90

T'enetuyeckas cBsI3b MCXKIAY
Pa3iIMUHbIMU KjIaCCaMU
YII€BOJOPOIOB

XKupsr: crpoenne, pusnueckue
U XUMHUYECKHE CBOHCTBA
(Tuaponus)

bu6mmorexa [IOK
https://m.edsoo.ru/al9c5b98

91

Oco0eHHOCTH CBOMCTB KUPOB,
COZIEepIKaINX OCTATKU
HCMPECACIIbHBIX KUPHBIX KHUCJIOT.
XKups! B npupone

bu6mmorexa [IOK
https://m.edsoo.ru/b0331922

92

MpbLia Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
Moromiee aeiicteue. [lonstue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

bu6mmorekxa [IOK
https://m.eds00.ru/3¢c566565

93

T'eneTnueckas cBsI3b
YIJIEBOAOPOJIOB U

bu6mmnoreka [JOK
https://m.eds00.ru/56790c96




KHCJIOPOJICOACPIKAIITUX
OpraHUYECKUX BELIECTB
I'eneTuueckas cBI3b
YTJIEBOJIOPOJIOB M

o4 KHCJIOPOJICOACPIKAIITUX
OpPraHUYECKUX BEIIECTB

05 Pacuétel 1o ypaBHEHUAM
XUMUYECKUX PEaKITUi

96 Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEAKIUI

97 CucremaTu3anus 1 00001IeHNE bubnnoreka [JOK
3HAaHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OOm1ast xapaKTepUCTHKA

08 YIIEBOJIOB M Ki1accuuKarus bu6mmoreka [IOK
yII€BOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
TIOJIMCaXapUIb)

Mounocaxapupsl: pu3nuecKue
99 CBOWCTBA 1 HaXOXKIEHHUE B bubmorexa LHOK
https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue rroKo3sl, €€
100 3HAYEHHE B KU3HEAESITEILHOCTH bubmorexa LOK
https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapunpl: caxapo3a,

101 MaJlbTO3a U JaKTo3a. bubmuorexa [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCAXapHJIOB

102 [Tonucaxapuapsl: cTpoeHHUE bubnuorexa [IOK

MaKpOMOJIeKYJ, (pu3nyeckue u

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




XMMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

ITonstue 00 HNCKYCCTBCHHBIX

bubmuorexa [JOK

103
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacueTHsIX 3a1a4 Ha

104 OIIpe/ieJICHUE J10JI BbIX0/1a bubmumoreka [IOK
MPOAYKTa PEAKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO
Pemenne pacueTHsIX 3a1a4 Ha

105 ompe/IelICHUE 10U BbIXOAa
MPOJIYKTa PEaKIUH OT
TEOPETHYECKU BO3ZMOXKHOTO

106 Cucremaru3anus U 0000IICHIE bubmuorexa [JOK
3HAHUM MO pa3aeiry https://m.edsoo.ru/08d4364c
KontponbHas paboTa o teme

107 "Kucnoponacoaepxamue bubmmorexa LOK

p p " https://m.edsoo0.ru/42c6678e

OpraHUYeCcKHe COeTUHEHUS
AMUHBIL: KJTaccupukanms,
CTPOCHUE MOJIEKYJI, 00IIast

108 (b(f) MyJa I/ISOMeyI/IH bubnrorexa LIOK

pMYy-a, PHA, https://m.edsoo.ru/efa7ebca

HOMEHKJIaTypa U GU3HYECKUE
CBOMCTBA

109 XHWMUYECKUE CBOMCTBA bu6mmorexa [IOK
ann(paTHUECKUX aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWIIVH: CTPOCHHE AHWINHA,

110 0COOCHHOCTH XUMHUYECKUX bubmorexa HOK

N https://m.edsoo.ru/39cd21f1

CBOMCTB aHUJIMHA

111 CriocoObI ostyueHust u bubnuoreka [IOK




MIpUMEHEHHE aNu(PaTHIECKUX
aMUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa
1 uzomepus, GpuznyecKue

https://m.edsoo.ru/eal 38763

bubmuorexa [JOK

112
cBoiicTBa. OTHENILHbBIE https://m.edsoo.ru/d1773e80
MPEJICTAaBUTEIN 0-aMUHOKHUCIIOT
XUMHAYECKHE CBOUCTBA
AMUHOKMCIIOT, MX
bu6mmoreka [IOK
113 OHOJIOTHYECKOE 3HAUCHUE
https://m.edsoo.ru/77df705a
aMuHOKHCIIOT. CHHTE3 U
TUPOJIU3 TICTITUI0B
114 benku xak npupoaHsie bubnnorexa [JOK
MOJIMMEPBI; CTPYKTYPHI OEJIKOB https://m.edsoo.ru/429e¢9899
bu6mmoreka [IOK
115 XHUMHAYECKHE CBOIICTBA OEIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepkarme
TETEPOIUKINYECKIE
116 coenuHenus. HykienHoBwle bubmmorera [TOK
- HYK https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosorudeckas poib
[IpaxTnueckas padorta Ne 4.
Pemenue skciepuMeHTAIBHBIX
117 3aj7a4 I10 TEME bubmmorera [TOK
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepixaiiue
OpraHu4ecKkue coeAnHeHus"
[IpakTuueckas padbora Ne 5.
118 Pemrenne skcnepuMeHTAIBHBIX bubnnorexa [JOK

3aga4 no treMe "Pacmo3HaBanue
OpraHUYECKUX COeTUHEHHI"

https://m.edsoo.ru/bde3fdf6




119

Pemenue pacyeTHbIx
KOMOWHUPOBAHHBIX 3a7a4

120

121

Pemenne pacuerHbix
KOMOWHUPOBAaHHBIX 33]a4

I'eneTnueckas cBI3b
YTJIEBOJIOPOJIOB M
KHCJIOPOJICOACPIKAIITUX
OpraHUYECKUX BEIIECTB

122

123

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPKAIINX
OPraHMYECKHUX BEIIECTB

O00011IeHIE U CUCTEMATU3AIUS

3HAHUH 10 TEME

124

KonTponbhas pabota no teme
"A3oTcoaepKkaiire
OpraHu4ecKue coeAuHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ce561bc7

125

OCHOBHBIE TTOHSITUSA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH U METOBI NX
CHUHTE3a —IOJIMMEPU3AIU U
MOJUKOHJICHC AU

bu6mmorexa [IOK
https://m.edsoo.ru/7aa63ebd

126

127

[Imactmaccel. YTunuzamus u
nepepadoTKa MIacTUKa

DnacToMepbl: HaTypaJIbHbIN
CUHTETHUYECKNE KaydyKH.

bubmuoreka [JOK
https://m.edsoo.ru/82242¢0f

bu6mmnoreka [JOK
https://m.edsoo.ru/246103ec




128

Pe3una

BonoxkHa: HaTypanbHBIE,
HCKYCCTBEHHBIE,
cuHrernueckue. [lomumepsl
CIELUAIbHOTO Ha3HAYEHUS

bubmuorexa [JOK
https://m.edsoo.ru/5963a601

129

[TpakTuyeckas padora Ne 6.
Pemenne skciepuMeHTAIBHBIX
3a1ad4 1o teMme ""Pacrio3zHaBanue
IUIACTMACC ¥ BOJOKOH"

bubmuorexa [JOK
https://m.edsoo.ru/3aebd77a

130

O00011IeHrE U CHCTEMATH3ALIHS
M3y4YEHHOTO MaTepHaa 1o Teme
"BblcokoMOneKyIsipHbIe
coenuueHus"

bu6mmoreka [IOK
https://m.edsoo.ru/6a22ble8

131

132

133

134

135

O000111eH1E U CUCTEMATHU3ALIS
3HAHUH 110 TEME:
«YTIeBoaopoab»

O000I11IeHIE U CUCTEMATHU3AIUS
3HAaHUH 110 TEME:
«YTneBoaopoab»

O0o001IeHNEe U CHCTEMATH3ALIHS
3HAHUH TI0 TeMe:
«Kucnoponoconep:xamue
OpraHUYECKUE COCTMHECHUS»
O0o001IeHNEe U CHCTEMATH3aLIHS
3HAHUH TI0 TeME:
«Kucnoponocoaepxarniue
OpraHUYeCcKUEe COCTUHEHUS»

O000IIIEHNE U CUCTEMATHU3AIIHS




3HAHUU 110 TEME:
«A30TcoiepKalne
OpraHUYEeCKUE COCTUHEHUS»

O0001IeHYE ¥ CUCTEMATU3 AU
3HAHUU IO TEME:

136 «A30TCcozepKaIme 1
OpraHUYECKUE COCTMHCHUS
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX sJIEP. | bubnmoreka [JOK
Xumuyeckui 3neMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
) CtpoeHue AIeKTPOHHBIX 000I0YEK | bubanorexa [JOK
aTOMOB, KBAHTOBBIC YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuueckux | bubnunoreka LIOK
3JIEMEHTOB (s-, p-, d-, f-371eMeHTbI) https://m.edsoo.ru/61294af9
4 Pacrnipenenenue 31€KTpOHOB MO | Bbu6moreka [JOK
ATOMHBIM OpOUTAIAM https://m.edsoo.ru/f5f750fe
DJNIEKTPOHHBIE KOH(PUTYpallUd aTOMOB
5 BJ'IeMeIl-:I)TOB B OCHOEI)-IOI\?IIII)/I 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSIHUHT
6 OJeKTpOHHbIE KOH(PUTypallMi HOHOB. | bubmmnoreka HOK
DNEeKTPOOTPULIATEIBHOCTD https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aKOH 1
[Tepuoandeckast cucteMa XUMHUYECKUX
7 anemeHTOB /1. . MeneneeBa, CBA3b C 1 bubmmorera OK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOI TeOpueH CTPOEHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK

VMU TIPOCTBIX U CIOXHBIX BEIIECTB 110
rpymIaM 1 nepuojaam

https://m.edsoo.ru/f8468927




Cucremarusanus 1 0000IeHNE 3HAHUN

bub6nmoreka [IOK

nn

pacTBOPEHHOTO BEMIECTBA", "MOIIApHAs
KOHIIEeHTpanus"

9
10 TEME https://m.edsoo.ru/8fad2942
Buner xumnueckoi ¢Bsa3u. MexaHu3MEbl
10 00pa30oBaHMs KOBAJIEHTHOM CBSI3U. bubnmoreka [JOK
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOJeKyIIpHbIE B3aUMOACHCTBUS
BaneHTHOCTD U BaJ€HTHBIE
1 BO3MOKHOCTH aTOMOB. CBSI3b bubnuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOECHUEM
12 [IpencraBiaeHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COECUHEHUAX: COCTAaB U HOMEHKIIATypa https://m.edsoo.ru/8c66bl2a
BemecTBa MOJIEKYIIIPHOTO U
13 HEMOJIEKYJISIPHOTO CTPOCHUSA. THIIBI bubnnorexa [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEII[ECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienue 0 KOJUIOUIHBIX bubnmorexa [IOK
pea https://m.edsoo.ru/da2¢70e4
pacTBopax
HcTuHHBIE paCTBOPHI: HACBILIEHHBIE U
15 HEHACBIILIEHHBIE, PACTBOPUMOCTh bubmmorexa [TOK
> P P : https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
CrniocoObl BbIpayKe€HUSI KOHIIEHTPALUU bubnmnoreka [HOK
16
pacTBOPOB https://m.edsoo.ru/328e653a
Pemenne 3amad ¢ ucnoyib30BaHUEM
17 IMOHSITHUH "MaccoBas HOIA bubnunorexa LIOK

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




18 Knaccudukanust 1 HOMEHKIIaTypa bub6nmoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 CuctemaTu3zanusi 1 0000ITICHUE 3HAHUIA bubnuorexa [JOK
[0 TEME https://m.edsoo.ru/8d2c6a3a
KonTtponsnas padora Nel mo remam
"Crpoenue atoma. Ilepuoanueckuit

20 3akoH u [lepuonnueckas cucrema bubmmoreka [JOK
XHUMHYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/70a60aa4
Mengeneena", "CTtpoeHue BelecTBa.
MHoroo6pa3ue BemiecTs"
Kiaccupukanust XMMHUYECKUX peaKIIHid
B HEOPraHUYECKOW U OpPraHu4eCKON

)1 XUMHUHU. 3aKOH COXPaHEHUsI MacChl bubmmoreka [JOK
BELLECTB; 3aKOH COXPAHEHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAILICHUS] SHEPTUU TIPU
XUMUYECKUX PeaKLUsIX
TenoBbie 3¢ (HEKTH XUMUYECKUX

22 peakuuii. TepmoxumMudeckue bubamorexa LOK

https://m.edsoo.ru/d1db86da

YpaBHEHUS
Brruucnenus mo ypaBHEHUSIM

23 XUMUYECKHUX PEaKIni U brbmmorexa [IOK

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

TEPMOXUMHUYECKUM YPABHEHUSIM
CKoOpoCTh XUMHUYECKOM peakiuu, eé

24 3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
Karanus u katanuzaropsl

25 ['oMoreHHbIe ¥ reTeporeHHbIE PeAKIUU

26 [TpaxTrueckast padota Ne 1 o teme bu6muoreka [JOK

"BnusiHue pa3nnyHbIX GaKTOpOB HA

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




CKOpPOCTh XUMHYECKOW peakiuu"

OO6patumMbie 1 HEOOpATUMBIEC PEAKIINU.

bubnunorexa LIOK

27
XUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuueckas padora Ne 2 o reme
28 "BausiHue pa3nUYHbIX (GaKTOPOB Ha bubamorexa LOK
p p " https://m.edsoo.ru/3bf34el7
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHS
DIIEKTPOTUTHIECKAs TUCCOIHALTHSI.
29 CHIIBHBIE U CIIA0BIE DIIEKTPOIUTEI bubnmorexa LHOK
p ’ https://m.edsoo.ru/5f766bdf
Crenens qUCCOIMAAN
Honnoe npoussenenne Boasl. Cpena
P pu bubnuorexa [IOK
30 BOJHBIX PacTBOPOB. BoopoaHbIii
https://m.edsoo.ru/3966ca89
nokasatenb (pH) pactBopa
I'maponus coneit. Peakinm,
31 o ofeKan He B pacTBOpax bubmorexa HOK
P HIME B pacTBop https://m.eds0o.ru/09d5a9bd
3JICKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIINH B PacTBOPax bubmorexa HOK
”p p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOIUTOB
OKHUCINTEIHLHO-BOCCTAHOBUTEIIHHEIE
33 eaKkIMn. BaxxHelile OKUCINTENIN U bubnuorexa [IOK
PCAKIIH. https://m.eds00.1u/56226060
BOCCTaHOBUTEIHN
34 MeTto/1 3IeKTPOHHOTO (9JIEKTOHHO- bu6nmorexa LIOK
MOHHOT0) OanaHca https://m.edsoo.ru/fb691387
35 DJIEKTPOJIN3 PACTBOPOB U PACIIABOB bubnuotexa [JOK
BEIIICCTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3amay pa3IndHbBIX THIIOB bubnmorexa LOK
AaTp hitps://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nu4yHbIX TUIIOB bubnuoteka [JOK




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

18 Cucremaru3anus 1 0000IIeHNe 3HAHUHT bubmuorexa [JOK
1o TeMe "XuMuyeckue peakuuu” https://m.edsoo.ru/c161eb85

39 Kontponbnas padorta N2 o teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHrne HEMETAIOB B
[Teproauieckoi CUCTEME XUMHUYECKHIX

40 anementoB J[. . Menzaeneena u bubmorexa HOK

T https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
Ou3nyecKue CBOWCTBAa HEMETAIIOB
AnoTponus HEMETaUIOB (Ha IPUMEPE
41 KHCII0poJia, cephl, (hocdopa u bubmorexa [IOK
POAd, CEpEL, P https://m.edsoo.ru/ef92c91c
yriaepoaa)

42 Bonopon: nomyuenue, pusndeckue u bubanorexa [JOK
XAMHYECKHE CBOMCTBA. | napuibl https://m.edsoo.ru/0aa8f613
["anoreHsl: HaXOXKACHHUE B IPUPOJIE,

43 CHOCOOBI MOTyYSHUS (bI/BI/quecII)(I/Ie " bubmmorexa LIOK

i L https://m.edsoo.ru/4e223795
XUMHUYECKHE CBONCTBA
l'anorenoBonoponasl. Baxuermme
44 KHCIIOPOJICO/IEPIKAIINE COSAMHEHUS brbmmorexa [TOK
P P https://m.edso0.r/6b3255¢6
raJIoreHOB
JlaGopaTopHbIe U TPOMBITIICHHBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubmuorexa [JOK
IIpuMeHeHne rajloreHoB 1 ux https://m.edsoo.ru/6971aca4
COEMHEHUI
[TpakTuueckast pabota Ne 4. Pemenue

bubnunorexa LIOK
46 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe

"T"amoreus!"

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




Kucnopon: naboparopHsie u
MPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHSI,

. bub6nmoreka [IOK
47 bu3HYECKre 1 XUMUIECKHIE CBONCTBA.
https://m.edsoo.ru/c8abc36a
O3oH. [IpuMenenue kucnopoaa u
030Ha
bub6nmoreka [IOK
48 OKcHUJIBI ¥ TIEPOKCHUIBI
A p s https://m.edsoo.ru/5¢8816a0
49 Pemenue 3amay pa3iIndHbBIX THIIOB buGnuorexa [IOK
p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxO0XKIEHUE B IPUPOJIE,
50 CH(I))CO6I)I MOJTy4YEHUS qf)nslz/lqecxne u bubmorexa [IOK
yi L https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBo1opoa, CYIb(PHUIbI
POBOZIOPOL, CYIL(puA https://m.edsoo.ru/7¢875999
Kucnopoaconepskamniye coeTnHeHHS
52 CepPLI gCO6€HHIZ)CTI/I CBOICTB CEpHOI bubmmorexa LOK
bl p https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[TpakTuyeckas pabora Ne 5. Pemenue
53 SKCHEPUMEHTANILHBIX 3a1a4 10 TEME bubmmorexa LHOK
" p . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHEeHHs
A30T: HaX0XJACHUE B IPUPOJE,
54 CIocoObI OMy4YeHUs!, PUINIECKUE U bubnmnorexa [JOK
XHUMUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoaconep:xkaiue coeInHeHUs
55 a3ora pOCO6eH11{30CTI/I CBOMCTB a30THOM bubmorexa HOK
) https://m.edsoo.ru/e2965afe
KHCJIOTEI
56 [IprmeHeHue a30Ta U €ro COeIMHEHUN. but6mmoreka [IOK

A30THBIE y10OpeHus

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




docdop: HaxXOKIEHNE B IPUPOJIE,
CHocoObI MOMyYeHUs, PUIUIECKUE U

bub6nmoreka [IOK

57
XuMH4eckue cBoiictBa. Dochuapt u https://m.edsoo.ru/9a6b43ec
dochun
Oxcunpl dhocdopa,

58 docdo c(cl)) e(bmz ne kuciotel. Conun bubmorexa HOK

p 'I\[, prRatl ' https://m.edsoo.ru/c7a2d429
dbocdopHOIi KHCTOTHI

59 [Tpumenenue docdopa u ero bubmmoreka [JOK
coenuHeHuil. ocopHbie ynoOpeHUs https://m.edsoo.ru/a218070a
[IpakTuueckast padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A30t u pochop 1 ux coenuHeHU"
Yriepoa: HaxoXIEHUE B IPUPOJIE,

61 UTOTPOITHBIE MOTU(DUKALINN; bubnnorexa [JOK
du3HYECKrEe M XUMUICCKIE CBOMCTRA, https://m.edsoo.ru/1eb19f9%
IPUMCHEHUE
Oxcup yraepoga(ll), oxcu

62 e I([)y;(l\lfj) . (OJ'I)I)HaSI KfICHOTa ueé bubmmorexa [TOK
yriepon YT https://m.edsoo.ru/dba58adf
coJu

63 Pemienue 3a1au pa3auyHbIX TUIOB bubmorexa HOK

adp https://m.edsoo.ru/6029b609
Kpemuuii: Haxoxx1eHue B IPUPOJE,
64 01'1130006LI 0JT eIfI/I}I (bn3ﬂzefmfe " bubmmorexa LIOK
YIETL https:/m.edsoo.ru/143558ab
XUMHUYECKHE CBOHCTBA
65 Oxkcun kpemuaus(1V), kpemHueBas bubnuotexa [JOK
KHUCJIOTA, CUITUKATHI https://m.edsoo.ru/3170e7bl
but6mmoreka [IOK
[IpumeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenuHeHuil. CTEKI10, €ero nojaydeHue,

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




BHUBI CTCKIIA

67 Penrenue 3amad pasindHbIX TUIIOB buGnuorexa [IOK
AaTp hitps://m.edso0o.ru/b624£801
68 Cuctematu3zanusi 1 0000IICHUE 3HAHUIA bubnuorexa [JOK
o teme "Hemeramier" https://m.edsoo.ru/6e864db5
69 KonTtponsHast padora Ne3 o reme Bbu6muoteka [JOK
"HemeTtainr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHOMN bubnnorexa [JOK
paboThl, KOPPEKITUs OIHUOOK https://m.edsoo.ru/2b7e¢9510
[TonoxxeHue MeTanIoOB B
[Tepunonueckol cucTeMe XUMHUYECKHUX
bubmuoreka [IOK
71 a1emMeHTOB. OCOOCHHOCTH CTPOCHHS
https://m.edsoo.ru/9839c16¢
3JICKTPOHHBIX 000JI0YEK aTOMOB
METAJLJIOB
Oo61re (hu3nUecKue cBOCTBA
72 MeTaJ'IJ'IOq]; IIpumeHnenue MeTalIOB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuiaBsl MetasuioB. Kopposust bubmuorexa [IOK
METaIJIOB https://m.edsoo.ru/42b872¢3
74 Pemenue 3agad pa3IndHLIX TUIIOB bubmorexa HOK
Aatp https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMUUECKUI P HAIPSHKEHUI
75 MeTanJI:OB OO01mue cnoI::oH6m P bubnuorexa [IOK
- oot https://m.edsoo.ru/94eb377a
MOJTYYCHUST METAJIIOB
OOm1as xapakTepucTiKa Metaios [A-
76 rpynnsl [lepuoanueckoit cucteMbl bubmuorexa [IOK

XUMHYECKHX AnieMeHToB. Harpuii n
KaJuii: mojgy4yeHue, Gpusndeckue u

https://m.edsoo.ru/e12¢26b3




XUMHUYECKHE CBONCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN
O6mas xapaktepuctuka metaiuioB ITA-
rpynnsl [lepuoanyeckoi cuctembl
XUMUYECKUX AJIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 .
KaJIBIIMIA: TTOJy4yeHre, (GU3nIecKue u https://m.edsoo.ru/7c¢3e49c0
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUMN

73 JKécTkocTh BOABI M CLIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHHU https://m.edsoo.ru/c74bfae9

79 ANOMUHUI: TIOTy4YeHHe, pusnueckue Bbu6mmoteka [JOK
Y XMMHYECKHE CBOMCTBA, IPUMEHEHUE https://m.edso0.ru/0e79b266
AmMoTepHBIC CBOMCTBA OKCHIA U

20 TUJPOKCH/IA ATTFOMUHHS, bu6nmoreka LIOK
TUAPOKCOKOMILUIEKCHI AIIFOMUHHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE

81 Pemienue 3a1au pa3auyHbIX TUIOB
[IpakTuueckas pabora Ne 7. Pemenue

82 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubmorexa HOK
" P " https://m.edsoo.ru/27a4af43

Mertanibl TJIaBHBIX MOATPYIII

OO0m1as XxapakTepUCTUKA METAIIOB

23 no0ouHbIX oarpynn (b-rpymnm) bubnmnoreka [HOK
Ilepronyueckoi CUCTEMbI XUMUYECKHUX https://m.edsoo.ru/610d7431
AJIEMEHTOB
DuU3NYECKUE U XUMUYECKUE CBOMCTBA

84 XpoMa 1 €ro COSIMHEHNH, UX bubnnorexa [IOK

P ’ https://m.edso0o.ru/9911bef3

MIPUMEHEHUE

85 Baxwuelimme coeMHEHNs] MapraHia. bubnmnorexa [JOK




[lepmanranar kajius, ero
OKHUCJINTENbHBIE CBOUCTBA

dusnyeckre U XUMHYECKHAE CBOMCTBA

https://m.edso0o.ru/039d69c8

86 Jenes3a u ero coequdenni. Ilomyuenue buGnuorexa [IOK
Loy hitps://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIUIABOB JKeJie3a
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
87 MeOU U €€ COeqUHEHUI, nX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusuyeckue U XUMUYECKHUE CBOMCTBA
28 IIMHKA U €T0 COCTUHESHUM, NX bu6nmorexa LIOK
IIpUMeHeHne. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[UHKA
[IpakTuueckast padora Ne 8. Pemenue
bubnuoreka [{OK
89 AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
" " https://m.edsoo.ru/abe352ea
MeTtauiel TOOOYHBIX TOATPYIIT
90 Pemenue 3amay pa3iIndHbBIX THIIOB bubnuorexa [IOK
lad p https://m.edsoo.ru/a8b83d83
O000I11IeHNE U CUCTEMATHU3AIHS
91 M3yUYEHHOT0 MaTepHuala 1o TeMe bubmmorexa LHOK
" ya " P https://m.edsoo.ru/e91fe975
Mertamint
9 Konrtponsnas padora Ne4 o reme bubnmnoreka [HOK
"Meraier" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmmnoreka HOK
paboThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/9ebff2fd
Pose xuMun B ob6ecrieueHUN
94 YCTOHYMBOTO Pa3BUTHUS YEJIOBEUECTBA. bubmuorexa [IOK

ITonsTHe o HAayY4YHBIX MCTOOax
HCCICI0BaHUs BEIICCTB

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




Hay4Hble mpUHIIUIIBI OpraHU3aluN
95 XAMHYECKOTO MPOU3BOJICTBA. | bubnmnoreka HOK
[IpombIinIeHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)XHEUIIINX BEIIECTB
XHUMHYECKOE 3arps3HEeHNe
96 OKpY’KaroleHd cpeabl U ero 1 bubnnorexa LHOK
PYRAIOMCH CPet https://m.edsoo.ru/9f1 1bf51
MOCJEICTBUSA
97 XuMHS ¥ 3I0POBbE YEITOBEKA. | bubnunoreka LIOK
JlexkapcTBEHHEBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus nmuny. Posib xuMuu B | bubnuoreka [IOK
o0ecIieueHnH MMUILEBOH 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromepHbie | bubnnorexa [JOK
cpeactsa. beiToBas Xxumus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENBLCTBE. BaxHeiime
100 CTPOUTENILHBIE U KOHCTPYKIIHOHHEIE 1 bubmorexa HOK
P Pyt https://m.eds00.ru/61¢69003
MaTepuabl
XUMHS B CEIILCKOM XO3STCTBE.
101 Oprannyeckre 1 MUHEPAILHBIE 1 bubmorexa HOK
P P https:/m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremarusanus 1 0000IeHNE 3HAHUN | bu6nunorexa LIOK
10 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

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

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

OCHOBOIIOJIATrAIONIME TOHATHS (XUMHUYECKUI DJIEMEHT, aTOM, HM30TOIIbI,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTH, ANIEKTPOOTPHUIIATEIIBHOCTb, CTCTICHb OKUCJICHUS,
XUMHYECKass CBs3b (G- W T-CBsI3b, KpATHBIC CBS3H), THOPHAW3ALUS
aTOMHBIX oOpOWTajneil, KpUCTaJUIMUecKas pelmeTKa, MOJb, MOJISpHas
Macca, MOJSPHBIH 00BEM, MOJSpHAs KOHIICHTpAIUS, PaCcTBOPHI
(MCTUHHBIC, JUCIEPCHBIC CUCTEMBbI), KPUCTAJUIOTUAPATHI, YTIIECPOIHBIH
ckesner, (yHKIMOHAJbHAs TPYIMIMa, paguKal, HU30MEpbl, CTPYKTypHas
dbopmyna, wu3omepus  (CTpyKTypHas,  TeoMerpuyeckas  (1uc-,
TPaHCH30MEPHS), TOMOJOTUYCCKUI psi, TOMOJIOTH, YTIJIICBOIOPOJIHI,
KHCIIOPOJ- U a30TCOJIEpIKAIINE COCTUHEHHS, OMOJIOTHYECKH aKTHBHBIE
BellecTBa (yriaeBOIbl, KUPBI, OETKH), MOHOMED, TIOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYCCKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’ILHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30- U
SHAOTEPMHUUYECKUE, PeaKIIMi MOHHOTO OOMEHa, TOMO- U Te€TepPOTeHHbIE,
oOpaTtumbie ¥ HEOOpaTUMBIE), PACTBOP, DJICKTPOIHUTHI, HEITEKTPOIUTHI,
ANEKTPOJIATHYCCKAS JAUCCOIUAIINS, CTEIICHb JTUCCOIMANNN, OKUCITHTEb,
BOCCTAaHOBUTENb, JJCKTPOJIHM3, CKOPOCTh XHMHYECKOW  pEaKIuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

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

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

MPOTCKAHUSA, O XUMHUYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTCMAX

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

YCJI0BCKa

L.5

2.1

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

CpopMUpOBaHHOCTH YMEHHI BBISBIISTS:

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

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

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

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

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

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

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

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUH [T KITacCU(PUKAIMK U3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4cCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTB OCHOBAaHHA U

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

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

ChopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM) W HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr JI.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3YS MIOHSTHUSA §-, p-,

d->TIeKTpOHHBIE OPOUTANIN, YHEPTETUUECKHE YPOBHHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUSA peakuii HOHHOTO 0OMEeHa, YYUTHIBAsI YCIOBUS, IIPH KOTOPBIX
9TH PEaKIUU UIAYT 0 KOHIIA

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpHUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a@ TAKKEC OT ocoOeHHOCTEH peain3an pas3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIUMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnmamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPHI, CIUPTHL, (HPEHOIIBI, AJIbJETH/IbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTHI, CJOXHBIE 3(QUPHI, KHUPBI, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XHUMHUYECKUM
dbopmynaM ¥ ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM

(bHSI/I‘ICCKI/IX BCIIMYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoaAyKTa pCakuuu, €Cin OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA C OHpGI[CJ'IéHHOI\/'I MacCOBOM

J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MacCOBOM MM O0OBEMHOM J10JTH, BBIXO/1a MMPOIYKTA PEAKITNH

10.3

TEII0BOTO 3¢ (eKTa peakiui

10.4

00BEMHEBIX OTHOIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BellecTBa




11

12

Bnanenue cucteMol 3HaHHMI O METOJAX HAYYHOT'O MO3HAHUS SABJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIEPUMEHTATBLHOM MCCJIEAOBAaHUM BELIECTB U IS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

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

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaB€ WU CBOMCTBAaxX BEILECTB U AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3UPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; MAJS IPHUHITUSA

IPaMOTHBIX pEIIEHU TPoOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOCPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM MPaBUII
Oe3omacHoro  oOpamieHus C  BemlecTBaMH M J1a0OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATH IEIM HCCIICIOBAHUS; TIPEICTABIATH B
pasnu4HON (opMe pe3ylbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has IUTeparypa, CpeacTBa MacCoBOi MH(popMaIuu, cetb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U HCIOJB30BaTh B COOTBETCTBUU C ITOCTaBJIEHHOM

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JICHCTBUSI HA  KUBbIE  OpraHU3MbI
ONpPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTels MpeAeIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIECHUS Y IPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHUS Ha OPTraHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
s1eMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
anemMeHToB). OCHOBHOE M BO30YXIAEHHOE COCTOSIHUSI aTOMOB. OJIEKTPOHHAas

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

1.2

Ilepnonnueckas cucrema xumudeckux dsnaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB DJIEMEHTOB M HMX COCIUHEHUU IO
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPO IHAS)
1 MeXaHu3MbI e€ 00pa3zoBaHus. MexXMONeKyIsIpHbIE B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPO€HMS. THIBl KPHUCTAUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON peIETKU

XuMu4ecKas pcaKknus. Knaccmbmcauml XUMHYCCKHUX peaKI_II/Iﬁ B

HEOpPraHUYECKOH ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TenoBsie A3 deKTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHuUs

1.8

OOpatumble peakiuu. XuUMHUeckoe paBHOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHHE XUMHYeCKOro paBHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

1.11

OnektponuTrueckas aucconnanus. CunbHble W cinadbie diekTposmThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
Jucconmanuu. Peakipn HOoHHOro oOMeHa

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

CriocoObI BeIpaKE€HUsI KOHIIEHTPALIMU PACTBOPOB: MAacCOBasi A0JS PACTBOPEHHOTO
BEIIECTBA, MOJIApPHAs KOHIEHTpauus. HacbhllieHHble ¢ HEHACHIIIEHHbIE

pacTBOpBL, PaCTBOPUMOCTh. Kpuctamioruaparsl

1.12

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

pa3HbIM 3HaUeHHEeM pH. MeToapl 21eKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEN

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEpPhI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHHH  (OKCHJIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

###Par#H#H# nenTudukanms HeopraHmuecknx coenHeHmni. KauectseHHbie

PC€aKky Ha HECOPraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOXKEHHUSI TEOPUUM XUMHUYECKOI'O CTPOCHHUSI OpPraHMYECKUX
coequHeHnit A.M. bytnepoBa. YrinepoaHblil CKEIET OPraHU4eCKOW MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBS3M. S- M P-CBA3M. sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

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

3.2

[lonsitTue o  QyHkumoHanbHOM  rpymme.  OpueHTaluuoHHbIE — 3PQPEKTHI

3aMECTUTEIIEN
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3.5

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

BaXKHEHIITUX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonstue o

Hykieopuie u snexrpoduie. [Ipasuio MapkoBHukoBa. [Ipasuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOI'O 3aMCIICHUA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOTCHUPOBAHNUE, TUIpATAllMsl), TOPEHUS, OKUCICHUS U
nonuMepu3auu. [IpoMbInieHHbIe W JTA0OPAaTOPHBIE CIIOCOOBI  MOYYEHUS

AJIKCHOB

3.7

Ankanvensl. XHWMHUUYECKHE CBOMCTBA aQlIKaJMEHOB: PEAKIHUH MPUCOCTUHEHUS

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




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAaHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  ANEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHMYECKHX CBOMCTB ctupona. [lonumepusanus cTHpoa.

Crioco05b1 MOJIYYCHHA U TPUMCHCHUC aPOMATHUUYCCKUX YTIICBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOr€HOBOJAOPOJAMH  Kak  CIOco0  IOJIyuyeHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

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

HaTpust, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpCACIIBHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBEHHBIC PEaKIIMU Ha KApOOHWIbHYIO Tpymmy (peakiusi «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom menu (II). Tlomyuenune mpenenbHBIX
aNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATAalMs aleTWiIeHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[Tonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AIbJAETUA0OB. BrIciiue npeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX 3PUPOB B
MUIIEeBOW M Hap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CI0KHbIE 3(QUpbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCJIOT. XHUMHYECKHE CBOWCTBA KHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [HMIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TIOJIYYCHHSI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3BI: PEAKIUH C Yy4YacTHEM CIHUPTOBBIX H




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIOKOo3bI, €€
3HAYEHHUE B KU3HEIACATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJEKYJI
Kpaxmaja, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢upoB LemIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHUCKO3a,

alleTaTHBIH MIENK)

AMHHBI. AMHHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUMH Kak TMPEACTaBUTENIb apOMAaTUUYECKHUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. [lodyyeHne aMUHOB aJKWJIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYpallUsl, KAaYECTBEHHbIE (LIBETHBIC) PEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHHs: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U TMOoJUKOHAeHcanuu. Knaccudukanus

BOJIOKOH

##Par#H# nenTndukanns opraHMuecKux coeMHeHui. Perenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XuMmusi B moBcenHeBHOM >xu3HU. [IpaBunma OGe3zomacHOM paboOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

4.3

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

HMCTOYHUKHU YTIIEBOJIOPOJIOB)

XUMHUA W IKOJOTUsl. XUMHUYECKOE 3arpsA3HECHHE OKPYKAIOLIEH Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MoYBbl, arMocdepsl, (GIopsl U GayHBl OT
XUMHYEeCKOro 3arpsizHeHus. IIpobimema OTXO0JOB M MOOOYHBIX MPOIYKTOB.

AHLTepHaTI/IBHLIC HCTOYHHKHU SHCPIruu

4.4

OGH_II/IG NpEACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XUMHUYCCKHUX




5.1

BEILLIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAaKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTEKJi0 M CWIMKaTHas  MPOMBIIUICHHOCTb.
[IpombiienHass ~ opraHumyeckas  xumua.  Celpp€  WId  OpPraHUYeCcKOn

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

###Par###PacdéThl Macchl BeleCTBa WM 00bEMA Ta30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM 00bEMY OJJHOTO U3 YYACTBYIOIIUX B PEaKLUU

BCIICCTB

5.2

###Par####Pacu€rel TeruioBoro s dexra peakuu

5.3

#H##Par#H#PacuéTbl 00bEMHBIX OTHOIIEHUHN I'a30B IIPU XUMUYECKUX PEAKIIUIX

54

###Par##PacuéTel Maccel (00BEMa, KOJTHMYECTBA BEIICCTBA) MTPOIYKTOB

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

5.5

###Par###PacuéTbl MaccoBOI WM 0OBEMHOM JTOJIU BBIX0/1a TPOIYKTA PEAKIIUH

OT TCOPCTUYCCKH BO3MOKHOI'O

5.6

5.7

5.8

###Par##PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) POAYKTA PEAKIIUH,
€CJIM OJJTHO M3 BELIECTB JaHO B BUJE pPacTBOpA C ONPEAeIEHHON MacCOBOM JoJen
PacTBOPEHHOTO BEIIECTBA

#H##Par###Pacu€Tbl C UCIIOJIb30BAaHUEM MTOHATUH «MACCOBASI 10JI51», «MOJIApHAs
KOHIEHTPALH», «PACTBOPUMOCTH

###Par##H#Haxoxnenue MOJIEKyJIIpHON (OPMYJIbI OpraHUYECKOTO BEIECTBa 10
€ro MJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, HJIH 110

IIPOYKTaM CTOPAaHUS



YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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