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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpEeITHETro o01ero
obpazoBanusi(POIl COO), npeacraneHHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXKeHu «CTparerum pa3BUTHS BocnuTaHud B Poccuiickoil
Oenepanuu Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUsS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy UX K OBICTPO MEHSIOIMIUMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHUs OOy4YeHUs B OpraHu3anusix mnpodeccruoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE TMpeaMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIIOJIATAIOIIMMU
nosnoxkeHusiMu ®I'OC COO o B3auMOOOYCIIOBICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMBIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaTu3alusi KOTOpoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIENIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00y4arOUUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAS, KOTOpast npea1ycMaTpuBaeT
Ompe/ieJIeHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs Y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTElIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOHl arrectaud B (OpMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma aJist yriryOI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpeneeHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJICH U 3aa4 U3ydeHHUs IpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  00ydYarolmerocs IO OCBOCHHIO
COJIep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XMUMHH IpPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COJAEPKaHMUS y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmMu PIOC COO o
HAa3HAUYCHUU TMPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIMpoBaHHOTO OOyYEHHMsI Ha YpPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YIUIYOJEHHOTO W3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OPraHU3ALUSAX CPEIHEro Mpo(ecCHOHATbHOTO
oOpa3zoBanus. B 93Toli CBs3M wW3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHe TEOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHBIN Mpoduih
oOy4eHHMsI, B TOM YKCJIE C IEPCIIEKTUBOM MOCIEIYIOMIETr0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepasbHON 00pa30BaTENBHONW MPOTPAMMBI CPEIHETO OO0MIeTO 00pa3oBaHUs
u3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
OOOOIIEHHBIX  CIMOCOOOB  JESATENBHOCTH, HUMEIOMIMX  MEXIUCUUIUTMHAPHBIN,
HAANPEAMETHBII XapakTep.

CocraBigomMu peaMeTa «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3allMd COJAEPKAHMUSI ITUX KYpCOB B IpPOrpamMMe IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3yUYEHUs NIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YPOBHE H3yYEHHs MpeaMera oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIUUPEHUS U YIIIyOJeHUs
IIPEICTABICHU O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKLU, pACCMATPUBAEMBIX C TOUKH 3PEHHS] XUMHUYECKOU KUHETHUKU
U TepMoauHamMuku. WM3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTeTUUECKUX M3MEHEHUH npu €€ o0pa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  JomnojHsAeTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOIECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIs1 KJIACCOB OMpPeeIEHHOro mpodus (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJEpYKaHUM IpeIMeTa JUIs KJIACCOB XMMHUKO-PU3ndeckoro npoguis 0osbuioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeIMeTa B JAaHHOM CIlyyae AakLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopust (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHbI COXPAHEHHUs



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

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonoruueckoro npoduist OOJIBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM ciiydae mpenoctaBisieTcss  BO3MOXHOCTh sl Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHl U apyrue. IIpu 3TOM 3HaHHS O COCTaBe U CBOWCTBAxX IPEACTaBUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYUHBIX
3HaHUU H3Yy4YEeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-HayuHble NOpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPA».

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)kKe, Kak Ha YPOBHE OCHOBHOI'O M CpeAHero obiero odpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4deHHUs NpeaMeTa Mpeirosaraer
peanu3aluio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUN: O MaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHn paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U O0IEH KyJIbTypbl 4YE€NOBEKa, a TAaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMbl 3HAHUHM, JIEXKALMX B OCHOBE XHUMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (yHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUHM, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAaHUs XUMUYECKUX PEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPON3BOICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XMMHYCCKHUX 3HAHUH i1 OOBSICHCHUS
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 MO3UIIMI SKOJIOTHYECKON O€30MaCHOCTH MOCIIEACTBUM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yrayOJIeHHe  TPEJICTaBICHWM O  HAyyHbIX  METOJaX  IIO3HaHMS,
HEOOXOJUMBIX JJII MPUOOPETCHUS YMEHUH OPHEHTHPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYECKHX SBJICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOM JISATEIIHHOCTH M MTOBCEIHCBHOM YKH3HH.

B nnane peanu3anuu MEepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CPEJHEro oOuiero o0pa3oBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

BOCIIUTaHHE YyOEKJAEHHOCTH B II03HABACMOCTH SIBJICHHHA IPHUPOJIBI,
YBOKCHHS K IIPOLIECCY TBOpPYECTBA B 00JaCTH TEOPETUYCCKUX M
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYCHWIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEUECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYCCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHIENTHOMN MPpOo(dEeCCHOHATBHON U OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWW ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHU,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, IPUOOPETEHHE OIbITA OOIIECTBEHHO-
MOJIE3HOM IKOJOTUIECKON e TEIbHOCTH.

OO1ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Heel0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEKTPOHHOE CTPOEHHE aToMa YIVIEpOJAa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaeH
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbIN). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaneil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM panukane, HykiIeopuie u
anexkTpodue.

Teopust cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUCHUE TCOPUU CTPOCHUS
OpraHUYeCKuX CoeAUMHEHUN. MOoJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNIbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie 3QPEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTUBHBIN
Y ME30MEPHBIN 3PPEKThI).

[IpencraBnenre o kiaccupukaiuu opraHudeckux BemiectB. [loHsTue o
dbynkunonagsHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUSA
OTHEIIbHBIX ITPEICTABUTEIICH.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPallCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENCH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['omomornueckuii psj ankaHoB, o01mIast popMyIia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



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

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONAaH, 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*-
rudpuau3anysl aTOMHBIX OpOMTalield yriepoaa, G- U m-CBI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJUMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

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

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepona. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3ALUHU, OKHUCIIeHHs. KHCITOTHBIE CBOMCTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopolibl (apeHsl). ['oMojoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HHE MOJieKylbl OeH3ona. dusnmyeckue CBOMCTBA apeHOB. XHMHYECKUE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJIUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl MOTyYeHUS U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiit ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOsl nepepaboTku HedTH:



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

['eneTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wWIENOYHA. B3auMoOaelcTBUE TUTaIOTCHAIIKAHOB C MAarHuE€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB M WX MPEBpalICHUIL:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kajiis, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3YYEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yrompy, c
oOpa3namMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YIIIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcOUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psan, obmas QopMyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpENETbHBIX
OJTHOATOMHBIX CHUPTOB. BoIOpoaHbIe CBS3M MEXAY MOJEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWUYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIAa U METAaHOJIa
Ha opraHu3M uesioBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMEIICHUS, B3aUMOICUCTBHE C OpPraHUYECKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHue o MexaHM3Me peakuuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrmocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHME MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
OoenzonbHOrO fAnapa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s! osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUuU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAaKIUU Ha AJIbJETH/IbI.
CriocoObl OJTy4eHHS U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepus n HoMeHknatypa. @u3ndyeckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3WUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1enoyHoi cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakrepucThka yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBONCTBAa U HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbICTUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuasl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe 1 HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ maponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
INIMKOTEH W Hewnono3a. CTpoeHWe MakpoOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJU3, KaYECTBEHHAs pEakUMs C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIH3, MOIyYyeHHEe >PHUpPOB eiUToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTbD PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIIUPTA B aJbJIETHJ HAa PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzammoaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTANIbHBIX 3a7ad 1Mo temMaM «ChupThl U
dbenomsly, «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPBIY.

A3oTcoaep:xaliue OpraHn4ecKue cCoeJuHEeHH .

AMUHBI — OpraHUYecKUe MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUsi, HOMEHKJIATypa U (hU3NYECKue
cBOICTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJy4YeHUs] U TpuUMeHeHue anudaruueckux amMuHoB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH307a.

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

benku kak mnpupojHbie moauMepbl. IlepBuyHasi, BTOpUYHAs W TpEeTUUHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKHU.

DKCIEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypamus OEIKOB MPU HArpEeBaHHH, IBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxaniue OpTraHUYECKUe COCJIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHCHUS.

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



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

[Tonmumepubie Marepuanbl. I[lmactmacchl (TOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJIUMETUIMETaKpuiIaT, TMOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(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).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHue MoJIeKyJIsIpHOM (DOPMyJIbl OPraHMYECKOTO COCJAUMHEHUS IIO0
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/WIW MCXOJHBIX BEHIECTB, YCTAaHOBJEHUE CTPYKTYpPHOU (QopMyIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpPENEICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanuyst MeXIpeaMETHBIX CBS3EH NPU U3YYEHUH OPTraHUYECKON XWMHH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSATUWA, TaK UM TMOHSITUH, MNPUHATHIX B OTIEIbHBIX MPEIMETaxX
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHajiu3, CHUHTE3, Kiaccudukaiusi, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
OPHEPreTUYECKUN YypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUECKUE BEIMYMHBI, €IUHHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTHUS,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEpOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUIUBO.

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 sneMeHT. M3oromnel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMHU4ecKix 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypaluyd HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

Ilepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CBa3b NMEepUOANYECKOr0 3akoHa U [leproanyeckoil CUCTEMBI
XAMHUYECKUX DAJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynonaM ¢ TepuoaaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMH4UecKasi CBsI3b. BHIIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAs, WOHHAaf,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. [1oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BogoponaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI ¢ UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucremax. Victunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALIMM pPaCTBOPOB:
MaccoBasi JoJisl BEIECTBA B PaCTBOPE, MOJISIpHAsl KOHLEHTpalus. HacellleHHbIEe U
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.



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

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTEHHBIE peakiuu. KaTtains u Katain3aTopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIME HA IOJOXKEHUE XUMUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIICHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuarusi. CuwibHbIE W CIa0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHSI W BOCCTAaHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeETOoH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl M3YyYE€HUS BEIIECTB W HMX NPEBPAIICHUM:
pa3lioKEHHUE TEPOKCUJA BOJOPOJAa B MPUCYTCTBUM KAaTAIM3aTOpa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHrue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIMSHUS PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MpPUMEpPE KUCIOPOJia, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenne, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mMapumabl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. Haxoxnenue B Mpupoje, crnocoObl ModydeHus, (U3HUYECKUe U
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpObl. BaxHenmue KUCaopoacoaep amime
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajoreHoB. [IpuMeHenne rajJoreHoB U UX COEUHEHNN.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @uU3NUecKue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpOJa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[pruMeHeHne cepol U €€ COCTMHEHHUI.

A3zor. HaxoxneHnue B mpupojie, CHOCOObI MONy4YeHUs, (U3UMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeIMHEHH. A30THbBIE YTOOpEHHUS.

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

VYrinepon, HaxoxJIeHHE B OpUpOJe. AJUIOTPOIHBIE MOIU(PUKALIIY.
du3znyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEHIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u e€
CoJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIpriMeHeHre MpPOCTBIX BEHIECTB, 0OpPa30BaHHBIX YIIEPOJIOM, U €ro
COCIMHEHN.

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

[Tonoxenne metamwioB B [leppoandeckoil cucteMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbu3ndeckue cBOWCTBA MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmiaBel METANIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampsbkeHud  MmetawioB.  OOmume  crnocoObl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPTUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprusi. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHToB. Harpuit wu kanuii: monmydeHue, ¢GU3MIECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHi: TOJy4eHHE, (U3NYECKUE U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE TMPOCTHIX BEIIECTB M HX COCIUHECHUI.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0004HbIX mnoarpynn  (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCcuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarThl, HX
OKHUCIIUTENbHBIE CBOMCTBA. [loyyeHrne u npuMeHeHne xpoma.

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

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

Pu3nyYecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COCUHEHUM.

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

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMM «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO HCIOJB30BaHUE
BHJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCJIOT U
HIETI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATHOH BOJOPOJIa
Y KAaTHOHbl METAaJVIOB, B3aUMOJICUCTBUE THIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUNN,
«Mertasibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS ueioBedecTBa. [lonsTue
O HAy4yHbIX METOJax II0O3HAHHWS W METOAOJOTHHA HAYYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUIIBI OpraHU3alMA XUMHUYECKOT0 TPOU3BOACTBA. [[poMbIIeHHbIE
CHOCOOBI MOMYYEHUsI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOTHI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOWIEH CPENbl U €ro MOCIEICTBUS.
Pounb xumun B 06ecrieyeHMH SHEPreTUIeCcKo 0€30MacHOCTH.

XuMusi HW 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIMHBI.



XvMHS THAIINA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE 700aBKU. Poib Xxumun B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

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

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEIBCKOM X03sicTBe. OpraHndecKkre 1 MUHEpaIbHbIe YI00pEHHS.

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

PacuérHblie 3anaumn.

Pacuétel: Maccel BemiecTBa Wian o0bEMa ra3oB MO MU3BECTHOMY KOJIMUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE PACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PAacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIA W MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKLIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBsA3€d TMpU  H3ydYeHUM oOOIed u
HEOpPraHn4eckorM xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
MpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO61nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlU3, CUHTE3, Kjaccu(uKalus, nepuogudHOCTh, HAOIIOCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNIb, MOJICTMPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTCTUUECKUN YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHHME BEIIeCTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbIe, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMUCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETIECHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSTEIIBHOCTH U CAaMOOIPEAECICHHUIO; HATMYNE MOTUBAIIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUThH 1IE€IU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOECHUSA TMpeaMeTa «XHUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTH OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIHLHOCTH
0Oy4Jaromnuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPaAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOydJarommxcs B MPOLECCe peaan3alud 00pa3oBaTEbHOU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBOXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJBHBIX 3a/1a4, BBHIMOJHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IMYHBIX BUJIOB YU€OHOU ACSITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOPUECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOTO TPYyJa YYEHBIX U IPAKTUKOB;



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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

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

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

4) popMupoBaHus KYJAbTYPbI 310POBbS:

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

coOJtoicHUsT TpaBwi 0e30MacHOTO OOpallleHWs C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBbHOCTH;

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

OCO3HAHMS TMOCIEACTBUN W HENPUSITHS BPEIHBIX MPUBBIYEK (YMOTpPEOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COI[MAJIbHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

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

YBaXEHUS K TPYLY, JIIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JEATEIbHOCTH;

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

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU I1€I€CO00pPa3HOr0 OTHOLIEHUS K TPUPOJIe KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00AaTBPHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIUSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON 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 COXpaHEHUSs
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHHUCTUYECKOW HAMpaBICHHOCTH M BaXXHOW pOJM B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, B PEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/ia U AKOJOTUYECKH KOM(OPTHOM KU3HHU KaXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JeaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0 TOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K TO3HAHUIO, UCCIIEI0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUN 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJla B pa3iU4HbIX cdepax mpodhecCuoHaTbHON
NEATEIIBHOCTH.



METANIPEAMETHBIE 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, (POPMYJIUPOBATH BHIBObI U 3aKIIFOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YEMbIE B XMMUKU CHUMBOJHUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON



peaKkiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O TMO3HAHUS BEUIECTB M XUMHUYECKHX
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 CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCICAOBAHMUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmaumei:

OPUEHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD;

dbopMyIUpOBaThH 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MIPU TMOUCKE U
orbope wuHPOpMaNKK, HEOOXOJUMOW [T  BBINOJHEHHS yYEeOHBIX  3a7ad
OIPEAECIIEHHOTO THUIIA;

MpUOOpETaTh OMBIT HCMOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

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

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHbIe ((pusnyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1elCTBUS:



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

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, NMPAKTHYECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eCTBHS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, ONpenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuT™M JACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX M HCCIICIOBATCIBCKUX 3ajlad, BBIOMpaTh HambOoJjee
3¢ (}eKTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiuu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHHS MMPOTPAMMBI 10 XUMHH Ha yriyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUICCKUC
JUIs1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHHIO, HHTEPIPETALMA U TTPEOOPA30BAHUIO 3HAHUM, BUJIBI JACATEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHUS W MPUMEHEHWIO 3HAHWW B PA3JIMYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
M3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

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



MUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpPHAJIOB,
HOBBIX VMCTOYHUKOB DHEPIHH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJloBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJTHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE ITOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0Ooyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaiel, HOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENeT, PyHKIHOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUS CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), W30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOJIOPOAIDI,
KHCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH JI. M. MeHneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
U TPEeBpaLEHUS] HHEPrud NpH XUMHUYECKHX pEeaklUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWH, MUPOBO33PECHUECKUE 3HAHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUN, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN d(pdekTsi, opuentantsl | u Il pona);
(aKTOJOTMYECKHE CBEACHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHMYECKUX BELIECTB B OBITY M NPAKTUUYECKON
NESTENIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAay4YHbIX  OPHUHLIUNAX  XUMHYECKOIrO
POM3BOICTBA (HA MpUMEpe MPOU3BOICTBA METaHOJIa, TepepadoTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IPHU
OIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHIA:

MCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISATb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTABJICHUS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



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

c(hOpMHPOBAHHOCTh YMEHUMW: YCTaHABIMBATH MPUHAIICKHOCTh HU3YyUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, AlleTUJIEH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENETATh BHUJ XHMHUYECKONW CBSI3M B
OpraHUYECKUX COCJIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- MU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

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

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
QJKUHOB, apOMATHYECKHUX YTJIEBOJOPOJOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh, YMEHHS TOATBEPXKIATh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTraHUYECKUX COCTUHEHUI OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- M T-CBSI3M), B3AMMHOTO BJIUSIHUS aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbsi (HedThb, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE TPUMEHEHUE TIPOAYKTOB MepepaboTKH;

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

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHbBIE oneparuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3€HM — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MaTepHajJbHOIO €IMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMK C MUCIOIb30BaHUEM (PUBHMUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOUN
dbopMyIibl BElIECTBa MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJIYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadOTKOU
BEIIECTB, MCMOJIb30BATh MOJIYYCHHBIE 3HAHUS Ul IPUHATHSI TPAMOTHBIX PEIIECHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUYECKUN JKCIEPUMEHT (MOJy4YeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PAaCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHYECKH I1eJIeCO00Pa3HOTO TOBEJACHHS B OBITY H
TPYAOBOM JEATEILHOCTH B LEIAX COXPAHECHUS CBOETO 3J0POBbS, OKPYXKAIOLIEH
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYNBOTO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHMYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICH TTokazareis [1JIK;

aHAJU3MPOBATh IEJICCOO00PA3HOCTh NMPUMEHEHUSI OPTaHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HaydHas U y9eOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil nHpopmaiuu, UuTepHeT u apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadbareiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas M HeopraHudeckas
XAMUSDY OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JJaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
dbopMHpPOBaHUM MHPOBO33PEHHUS U OOIIEed KyJbTypbl 4YeElIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0POBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHUCTEMOM  XUMHUYCCKMX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMECHT, aToM, SJIpO aroma,

U30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaN, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHAsi, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PpEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PeaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJMTHUYECKON IUCCOLUUALNHU, NEPUOANYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUM SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€ B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUU BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U  KHHETHMUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX PEBPALIEHU;



c(OPMUPOBAHHOCTh YMEHHSI HCIIOJIB30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

Cc()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIIECHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M M THUINA KPUCTAJIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAcCU(PUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEHl OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Yy4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPHUOJUUYECKOrO 3aKoHa /[,
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IIEPBOTO—YETBEPTOIO IMEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCNOJNB3Ys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «3HEPreTUUYECKHUE NOIYPOBHM», «S-, p-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHUYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucrembr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJICKTPOHHBIX 000JIOYECK;

c(OPMHPOBAHHOCTh YMEHMH: XapakTepu30BaThb (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE T€HETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh yYMEHHUS PACKpBhIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUNA IMOCPEICTBOM COCTABJIEHMsI AJIEKTPOHHOIO OasiaHca
THX pEeaKUWid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkluin
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
NPUMEHEHUSI HEOPTaHUYECKUX BEIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHUM O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JIsI OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIpHAs KOHIEHTPAIUs;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro s¢dexra
peaKIuy; 3HAYECHUS BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JAUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(uMeeT TpHUMECH); JOJM BBIXOJA MPOAYKTa pEaKInH, OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCMEPUMEHT  (MpOBEACHHME  peakuMid  HMOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPIraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIbI) HWHIMKATOPOB, H3YyYCHHUE BIUSHUS
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIIeHHE
HKCIIEPUMEHTAJIbHBIX 3afad no TemaMm «Metamey u  «Hemeramibsy) ¢
coOIoIeHrEeM TIpaBMII O€30MacHOr0 OOpalleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIupOBaTh IIelb HMCCJIENOBAaHUS, TMPEIACTABISATH B
paznu4yHOi (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH WX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIIOJHEHUIO JTa0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKUBBIC OPTaHU3MbI ONpPEACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBoi nHPopManuu, IHTEepHET U Ipyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCTOIb30BATh
B COOTBETCTBUU C MOCTABIIEHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Konrtpoabubie  IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipenmet opranuyeckoit xumuu. Teopus
1.1 CTPOEHHMS OpraHu4YecKuX coequHeHuil A. M. 8 0 0
byrneposa
Htoro no paznemny 8
Pa3nes 2. Yraesoaopoasl
IIpenenpHbIE YIIIEBOAOPOIBI — AJIKaHBI,
2.1 P . P 5 0 0
LUKJIOAJKAHbI
HenpenenbHble yriieBOAOPOIbI: aJIKEHBI,
2.2 Peit YIICBOROPOA 14 0 1
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pOIbl (apeHbl) 8 0 0
24 IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 4 0 0
’ nepepaboTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1 0
Hroro no pazneny 35
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 11 0 1
39 KapOonusbHble COeTUHEHMS: allbETU/IbI U o1 0 )
' keToHbl. KapOoHoBbIe KucaoThl. CIoKHBIS




a¢upsl. XKupbl

3.3 VrieBoasl 9

Hroro no pazgeny 41

Pasnen 4. A3oTcoaepikaiye opranudeckue coeMHeHUus

4.1 ‘ AMUHBI. AMHUHOKHCIIOTEL. benku 12
Hroro no pazneny 12

Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS

5.1 ‘ BricokoMouneKysipHble COSMHEHMS 6

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




11 KJIACC

KouuyecTBO yacoB 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
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9 0 0
anemenToB /1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOroooOpasue 1 | 0
BEIIIECTB
1.3 XUMUYECKUE peakluu 19 1 3
Wroro no pasaeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hewmeramibl 31 1 3
2.2 MerTansl 23 1 2
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToabl TO3HAHUS B XUMUAHU. XUMUS U 9 0 0
KW3Hb
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgpoBbie
" Tema ypoka Beero Konrpoabubie IIpakTuueckue 0GpazoBaTEIbHbIC
padoThI padoThI pecypes:
[IpenmMer u 3HaueHHE OPraHUYECKON XUMUH,
MIPEICTABJICHHE O MHOTO00Opa3uu 1 0 0
OpPraHUYECKUX COCAUHEHUN
DJNEKTPOHHOE CTPOEHUE aTOMa yriiepoja
(oCcHOBHOE M BO30YXIEHHOE COCTOSIHHUS). 1 0 0
BanenTHble BO3MOKHOCTH atoma yriepoza
XuMuYecKas CBSI3b B OpraHUYeCKHX
coeuHEeHUsAX. MexaHn3Mbl 00pa3oBaHUs | 0 0
KOBaJIEHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eM
Teopus cTpoeHHs OpraHMYECKUX | 0 0
coenquHenuii A. M. byrneposa
Bunbr uzomepun: cTpykTypHas,
IPOCTPaHCTBEHHAs!. DJIEKTPOHHBIE 3P PEKThI 1 0 0
B MOJIEKYJIaX OPTaHUYECKUX COECIMHEHUI
[IpencraBnenue o kKIacCUPUKAINA U
cucremaruueckas Homenkiarypa (IUPAC) 1 0 0
OpPraHMYECKUX BEIIECTB
Knaccudukanus peakiuii B opraHun4ecKoi 1 0 0
XUMHUH
CucremaTtu3zaiys U 0000IIeHHE 3HAHUN IO 1 0 0




TEMEC

AJKaHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyIna, HOMEHKIIATypa 1 U30MepHs,
3JIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10

duznueckre 1 XUMUYECKHE CBOICTBA
aJIKaHOB

11

12

13

14

15

Haxoxnenne ankanoB B mpupojae. CriocoOsl
MOJIYYCHHA U MPUMCHCHUC AJIKAHOB

[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIATYypa M U30MEPHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOHCTB, CIIOCOOBI
MOJTyYEHUS ¥ IIPUMEHEHHE

Pemenne pacy€THBIX 3a/1a4 Ha ONIPEACIICHHUE
MOJIEKYJISIPHOUM (POPMYITBI OPTaHHYECKOTO
BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOIAIINX B €r0 COCTaB.
Cucremarusanus 1 0000IeHNe 3HAHUHN 110
TeEME

AJIKEHBI: TOMOJIOTHYECKUN psiJl, 001as
(bopmyna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrpyKkTypHas ¥ IUC-TPaHC-U30MEpUs
AJIKEHOB

dusnuecKue 1 XUMHIECKUE CBOWCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

16
17

CrniocoOblI nosty4eHus U NpUMEHEHUE aJIKeHOB

[IpakTuueckas padora Ne 1 o reme




18

"[TonydyeHue 3TUSICHA U U3YYEHUE €T
CBOMCTB"
Pemenuie pacuéTHbIX 3a7ja4 Ha OIpeieIeHHE

MOJICKYJISIPHOUM (POPMYJIbI OPraHHMYECKOTO
BElIeCTBa

19

AJKaiueHbl: CONPsHKEHHBIC, U30JIMPOBAHHBIE,
KymynupoBaHHble. OcoOeHHOCTH
ANIEKTPOHHOTO CTPOCHHS

20

21

22

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JIMEHOB

CriocoObl MMOJIY4YCHHA U IPUMCHCHUC
AJIKaIUCHOB

AJIKMHBI: TOMOJIOTUYECKHH psJl, o01as
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
dbuznyeckue cBoiicTa

23
24

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecrBenHbIC pCaKknuu Ha Tp0171Hy}0 CBA3b

25

CrniocoObl Mosy4eHus U NpUMeHEeHue
QIKMHOB

26

27

Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON pEeaKun

CI/ICTCMaTI/ISaI_II/ISI n 0606H_ICHI/IC 3HAHUM 110
TEMC

28

ApEHBI: TOMOJIOTHYECKUH PsiJI, 00mIast
dopmyma, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OeH30I1a U TONIyoa, UX (U3NYECKHe




29

CBOMCTBA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMeILICHUS

30

31

32

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEIUHEHMS], OKMCIIEHHE TOMOJIOTOB
OeH3oa

OCo0EHHOCTH XUMHYECKHUX CBOMCTB CTHUPOJIa

Pemenne pacuéTHbIX 3aa4 Ha OIpe/IeICHHUE
MOJIEKYJISIPHOU (POPMYJIIbI OPTraHHUUECKOTO
BeIeCTBa

33

34

CriocoObI mosrydeHus 1 IpUMEHEHHE apEeHOB

I'eneTnyeckas cBs3b MCKAY pa3JINYHbIMU
KJlacCaMH yIrjieBoJOpOa0B

35

Pacu€rhl o ypaBHEHHUSIM XUMHUECKHX
peakuuii. CucremaTtusanus u 06001eHe
3HaHUH 110 TEME

36

37

[Ipuponaustii ra3. [lonyTHeie He(TAHbIE ra3bl

KameHHbI# yrosib 1 IPOyKTHI €ro
nepepadoTKu

38

Hedts 1 ciocoOn1 €€ mepepadoTKu.
[Ipumenenue nmpoayKToB nepepadoTku HehTH

39

40

41

FeHeTI/I‘IeCKaSI CBS3b M@)K)Iy pa3.]'II/ILIHBIMI/I
KJIaCCaMH YTJIEBOJIOPOIOB
l"anoreHonpoun3BoHbBIE YTIEBOAOPO/IOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIINU 3aMEIECHUS
rajoresa

Jle¥icTBue 1Iemovueh Ha
rajoreHnpousBoAHbe. Bzaumopeiicteue




42

JUraJJorcHaJIKkKaHOB C MarHu€M U IMHKOM

Cucremaruzanusa U 00001IeHE 3HAHUHN 110
pazzaeny "YrieBoaopoast"

43

44

45

46

KonTtponbHas pabora o Teme
"Vrnesonopoast"

[IpenenpHBIE OJHOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKHH psaJl, oOmas hopmyia,
CTPOCHHUE MOJICKYJI, H30MEPHS,
HOMEHKJIaTypa, Kinaccudukamnus, pusndeckue
CBOMCTBA

XHUMHUECKHE CBONCTBA MPEACIbHBIX
OJIHOATOMHBIX CIIHPTOB
CriocoObI mosTydeHus 1 IpUMEHEHNE
OJIHOATOMHBIX CIIHPTOB

47

48

49

[IpocTsie aupbl: HOMEHKIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

MHOroaroMHbI€ CHUPTHI: ITUICHTIUKOIb 1
TIIALEPHUH, UX PU3UYECKHE U XUMHUECKHE
CBOWCTBA

CriocoObI nostyueHus 1 IpUMEHEHNe
MHOT'0QTOMHBIX CITUPTOB

50

DeHoJT: CTPOCHUE MOJIEKYITBI, (PU3UIECKHE
cBoicTBa. TOKCHYHOCTH (heHOIIa

51
52

XuMuyeckue cBoiicTBa (heHona

Cnioco0sI ToTydeHus 1 IpuMeHeHne heHomna

53

[TpakTrueckast paborta Ne 2. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe




54

"Crupthl ¥ heHobI"

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

55

AJIBI[CFI/II[BI 1 KCTOHBI: 3JICKTPOHHOC
CTpOEHUE KapOOHMIBHOM IPYTIIIHI;
TOMOJIOTHYECKHUE PsI/IbI, 001as opmyia,
U30MepHs 1 HOMCHKJIaTypa

56

57

AJIBI[GFI/IIIBI 1 KCTOHBI: (1)1/131/1%01(1/16
CBOﬁCTBa; pCaKkuuu nMpuCOCANHCHUS
P CaKIIMH OKHCJICHHUA U KQ4YCCTBCHHBIC
pe€aKuuu aJIbJACTUA0B U KETOHOB

58

59

60

Crioco0sblI MOTy9eHHUS aTbJICTHI0B U KETOHOB

OaHOOCHOBHBIE TpefieNibHbIE KApOOHOBBIE
KHUCIIOTBI, 0COOEHHOCTHU CTPOCHUS HX
MOJIEKYII

N3oMepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HYEeCKHe CBOWCTBA

61

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

63

64

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHUCI0Thl. MHOrooOpasue KapOOHOBBIX
KHUCIIOT

OCOOeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THPOKCHUKAPOOHOBBIX
kucinot. [IpencraBurenu BeicIINX
KapOOHOBBIX KUCIIOT

IIonsatue o IMPOU3BOAHBIX Kap60HOBBIX




65

KHCIIOT

CriocoObI nostyueHus 1 IPUMEHEHNE
KapOOHOBBIX KUCIIOT

66

67

68

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUHN PSIJI,
obmras popmyna, ©30MepHUs 1 HOMEHKIIATypa
duzndyeckre U XUMHUYECKIE CBOMCTBA
3¢hupoB

Pemienne pacu€THBIX 3a7a4: MO YpaBHEHUIO
XUMHUYECKON PEaKIliy, Ha OMpeeICHUE
MOJIEKYJISIPHOUM (POPMYIIBI OPraHHUYECKOTO
BEIIECTBA

69

[IpakTuueckast padora Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33a4 110 TeEME
"Kap6onosie kucnotbl. CioxHbIe dQupbI"

70

71

72

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)

OcoOeHHOCTH CBOWCTB JKUPOB, COIEPIKAIINX
OCTaTKH HEIIPENEIbHBIX JKUPHBIX KUCIIOT.
2Kupsl B mpupone

MBpl1a Kak coJid BBICHIMX KapOOHOBBIX
KHCJIOT, X Motouiee aeiicrsue. [lonstue o
CHUHTETHYECKUX Moromux cpeacrax (CMC)

73

['eHeTnveckas CBSI3b yIieBOJOPOJAOB H
KHCJIOPOJICOIEPKAIINX OPTaHUYECKUX
BEIIIECTB

74

75

Pacuérel no ypaBHEHUSM XUMHUYECKHUX
peakuui

CI/ICTCMaTI/ISaI_II/ISI n 0606H_[CHI/IC 3HAHUM 110




76

TEMEC

OO01mas XxapakTepuCcTHKa YTIIEBOIOB U
KJ1accu(UKaIUs yriieBO0B (MOHO-, IU- U
HOJTHCaXaPUIbI)

77

78

79

Monocaxapusl: (hu3nMuecKrue CBOMCTBA U
HAXO0XJICHHUE B IPUPOJIC

[TpuMeHeHHe TIIF0KO3bI, €€ 3HAYCHHUE B
KUBHCACATCIBHOCTH OpraHnu3sma

Jucaxapupl: caxaposa, MajabT03a U JIAKTO3a.
HaxosxieHue B mpupojie 1 IpuMeHeHHe
JIMCaxapuiOB

80

[Tonucaxapuael: cTpoeHNE MaKpPOMOJIEKY!I,
¢u3nveckre 1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

81

82

Ilonsarue 06 HNCKYCCTBCHHBIX BOJIOKHaxX
Pemienne PaCYCTHBIX 3a4a4 Ha OIIPCACICHUC
JA0JIM BbIXOJA MPOAYKTA pCAKIIUU OT
TCOPCTUYICCKHU BO3MOKHOT'O

83

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
pazneny

84

85

86

KonTponbHas padbora no teme
"Kucnopoaconepxamiye opraHui4eckue
coenuuenus"

AMUHBL: KTacCUpUKAIMS, CTPOCHUE
MoJIeKyJ1, oOmiast popmyia, usomepus,
HOMEHKJIaTypa B (PU3HUYEeCKHe CBOWCTBA

XHUMHUYECKHE CBOMCTBA aJII/I(I)aTI/I‘-IeCKI/IX
aMHWHOB




87

88

AHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHYECKHX CBOMCTB aHWJIMHA

CrniocoOblI MoTy4eHus U IpUMEHEHUe
anu@aTuyecKux aMHMHOB

&9

AMUHOKHUCIIOTBI: HOMEHKJIATYpa U U30MEpus,
¢usuueckue cpoicTBa. OTHENbHbIC
IIPEACTABUTENHN O-AMUHOKHUCIIOT

90

91

92

XHUMHUYECKHE CBONCTBA aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTe3 ¥ THAPOIJIN3 TIENTHIOB

benky kak mpupoIHbIE TOJIMMEPHI;
CTPYKTYpHI O€JIKOB

XUMHAYECKHUE CBOUCTBA OEIIKOB

93

94

95

96

A30Tcoz[ep>1<amne TCTCPOUUKINICCKUC
COCAMHCHUS. HYKJ'IGI/IHOBI)IC KHUCJIOTHI:
COCTaB, CTPOCHHUEC U OuoJiornueckas POJb

[TpakTuyeckas padora Ne 4. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"A3oTcoaeprKalye OpraHn4ecKue
coenqnueHusa”

[Tpaktuyeckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacnio3HaBaHrEe OpraHUYECKUX COeAMHEHUI"

KonTponbhas pabota no teme

"A3oTcoaeprKaiye opraHun4ecKue
coequHeHus"

97

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U




98

MCTOJbI UX CUHTE3a —IIOJIUMEPU3al s U
MNOJIMKOHACHCAIIUA

[TnactMaccel. YTunuzanus 1 nepepadoTka
IIacTUKa

99

100

101

102

DnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE
Kayuyyku. Pe3una

Bomokna: HaTypaJlbHBIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMepI)I CIICIUaJIbHOI'O
Ha3Ha4YCHUA

[TpakTuueckas pabota Ne 6. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacmio3HaBaHue mjacTMacc U BOJIOKOH"

O06001IeHne U CUCTeMAaTU3AIMS H3YYEHHOTO

MaTepuaia 1o reme "BbICOKOMOIEKYIsIpHbIE
coenuueHus"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakrnyeckue fl[3yqennﬂ :)lﬁ;)l:ll;OBaTe.]'leLIe
padoThI padoThI pecypesI
] Atom. CocTaB aTOMHBIX 1€p. XUMUUECKUI | 0 0
aneMeHT. M30Tomnsl
) CrpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB, | 0
KBaHTOBBIE YHUCIIA 0
3 Knaccugukarus XuMU4ecKux 3JIeMEHTOB (s-, 1 0 0
p-, d-, f-amemMeHThI)
4 Pacnpenenenue 31€KTpOHOB O ATOMHBIM | 0 0
opOuTansim
OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1 0 0
COCTOSTHUU
6 OeKTpOHHbIE KOH(PUTypaIllii HOHOB. | 0 0
ONEeKTPOOTPULIATEIBHOCTD
ITepuonnueckuii 3akoH u [lepuoanueckas
7 CUCTEMa XMMHUYECKHX AnneMeHToB [I. U. | 0
Meneneesa, CBA3b C COBPEMEHHOU TEOPUEN 0
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
g XUMHUYECKHX 3JIEMEHTOB U 00pazyeMbIX UMH 1 0 0
MPOCTBIX U CJIOKHBIX BEIIECTB MO IPyINIam U
nepuogam
9 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110 1 0 0




10

TEMEC

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMoNIeKysipHbIe
B3aUMOJICUCTBUA

11

BaneHTHOCTB U BaJIeHTHBIE BOZMOXXHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOJIEKYIApHOTO U
HEMOJIEKYJIAPHOIO CTpOeHHUs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELICCTB

ITonsTue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX paCTBOpax

15

WctunHbIE pacTBOPHI: HACBIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

17

18

CrniocoObl BbIpayKE€HUSI KOHIIEHTPALUU
pacTBOpoB

Pemenue 3amau ¢ ucnosb30BaHUEM MTOHATHH
""MaccoBast 10Ji1 paCTBOPEHHOIO BellecTsa',
"MoJsipHast KOHUeHTpanus'"
Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUUYECKUX BEIIECTB

19

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TEME




20

Kontposnbhast pabora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH 1
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB Jl. 1. Menneneea", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTn"

21

Knaccudukanust XaMUYeCKUX peakiivii B
HEOPraHUYECKON U OPraHu4eCKOM XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS] SHEPTUU NTPU
XUMHUYECKHUX PEAKLMSIX

22

23

TemoBbie 3 (HEKThl XUMUYECKUX PEaKLIUH.
TepMoxumMuyeckue ypaBHEHUS

Brruucnenus mo YpaBHCHHUAM XUMUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKOpoCTh XUMHUYECKOM peakiuu, e&
3aBUCHUMOCTD OT Pa3JINYHBIX (DAKTOPOB.
Karanus u karanu3atopsl

25

26

['oMoreHHbIe U reTeporeHHbIe peakuu
[Tpaktuyeckas padora Ne 1 o teme

"BausiHue pa3nuuHbIX (GaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU peakuuu"

27

OO0paTuMble 1 HEOOPATUMBIE pEaKLUU.
XUMHUYECKOE PABHOBECHE

28

29

[TpakTrueckast padota Ne 2 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS "

SJ'ICKTpOJ'II/ITI/I‘-ICCKaﬂ JUucconranus. CunbHbIC
U ciaabblie OJICKTPOJIUTHI. CremncHb




30

Jucconuanum

HNonnoe npoussenenue Boabl. Cpena BOJHBIX
pactBopoB. Bomopoausiii mokazarens (pH)
pacTtBopa

31

32

33

34

I'mpponus coseid. Peaknuu, nporekaromuye B
pacTBOpax 3JIEKTPOIUTOB

[TpakTuueckas padota Ne 3 o Teme
"XUMHUECKHUE PEAKIIUU B PACTBOPAX
AJIEKTPOIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC
peakiuu. Baxxuelme okucauTenu u
BOCCTaHOBUTEIH

Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35

36

DJIEeKTPOJIN3 PaCTBOPOB U PACILIaBOB
BEILIECTB

Pemenune 3amau Pa3JINYHBIX TUIIOB

37

38

39

Pemenne 3a7a4 pas3sjIM4YHbIX TUIIOB

CucreMaru3anus 1 0000IIeHE 3HAHUH 110
TeMe "XuMuueckue peakiuu'

KonTposabHas pabora no teme "Xumuueckue
peakuun"

40

ITonoxenune Hemeramios B [leprnognueckoit
cHUCTeME XMMUYeCKux annemeHToB /1. 1.
MeneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMOB. DHU3NYECKHNE CBONCTBA HEMETAIUIOB

41

AnnoTponusi HEMETauIoB (Ha IpUMEpE
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)




42

43

Bonopoa: nonydenue, pusnueckue u
XAMHUYECKHE CBOMCTBA. | Mapuibl

I"aymoreHsr: HaXOXICHUC B IIPHUPOIE, CII0COOBI

MoTy4deHUs1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBA

44

l'anorenoBonopoasl. Baxuerimue
KHCJIOPOJICO/IEPKALIUE COEAUHEHHUS
raJIoreHOB

45

46

47

48

JlaGopaTopHbIe U TPOMBITIIIEHHBIE CITOCOOBI
MoJIy4eHus TasioreHoB. [Ipumenenue
rajoreHOB U UX COCIMHEHUI

[TpakTuueckast pabota Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"T"asiorensr"

Kucnopon: naboparopHsie u
MPOMBINIJICHHBIE CIIOCOOBI MOTYYESHHUSI,
du3nyeckue U XuMuueckre cBoictra. O30H.
[IpumeneHne KucIopoaa U 030Ha

OKCI/I,[[BI " IEPOKCUBI

49

50

51

Pemenne 3aa4 pas3sIM4YHbIX THUIIOB

Cepa: HaXOXKJIeHUE B PUPOJIE, CIIOCOOBI
MONy4eHUs!, PUINYECKUE U XUMUUECKHE
CBOMCTBA

CepoBoaopon, cyiabhuisl

52

53

Kucnopoacoaepxaiiyie COeAMHEHUS CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KHCIIOThI

[IpakTuueckas padora Ne 5. Pemenue
HKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




54

eé coequueHus"

A3BOT: HaX0XKJICHHUE B IPUPO/IE, CIIOCOOBI
MoJTydeHus1, GU3NIECKUE U XUMHUYECKUE
CBOICTBAa. AMMUAK, HUTPHUJIbI

55

56

57

Kucnopopacoaepxaiiue COeTUHEHHS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THON KHUCJIOTEI

[IprumeHeHue a30Ta U €ro COeIMHEHUM.
A3oTHBIE YyIOOpEeHHS

docdop: HAXOKACHUE B IPUPOJIE, CIOCOOBI
TOJTy4YCHUsI, PU3UICCKUC U XUMHUYCCKHEC
cBoricTBa. Dochuasr u pochun

58

Oxkcunsl pocdopa, pochopconepxarme
kucinoTsl. Comn HochOopHOI KHCTOTHI

59

60

[Tpumenenue dhocdopa 1 ero coeTMHEHUH.
®docdopHbie ynoopeHus

[Tpaktuyeckas padora Ne 6. Perenue
SKCHEPUMEHTAIIbHBIX 3a7a4 10 TeMe "A30T U
docdop u ux coeguHeHus"

61

VYriepoa: Hax0XJIeHUE B IPUPOJIE,
AITIOTPOIHbBIE MOAUUKALNY; (PU3HUECKUE U
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

62

63

Oxkcua yrnepona(Il), okeun yrnepoga(IV),
YTOJIbHast KUCJIOTA U €€ COJIU

Pemenune 3amau PAa3JIMIHBIX TUIIOB

64

Kpemunii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI
MOJIy4YCHHA, (1)I/I3I/II-IGCKI/IG U XUMHNYECKHEC
CBOMCTBA

65

Oxkcun kpemuusi(1V), kpeMHueBas KMCIOTA,




66

CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCIUHEHU.
Crexkilo, ero nosrydeHue, BUAbI CTEKIIA

67

68

Pemenne 3ala4 pPa3/IMYHbIX TUIIOB

Cucremarusanys U 0000IeHNE 3HAHUHN 110
teMme "HemeTtaimer"

69

70

71

KonTponpHas padora o Teme "Hemeramnsr"

AHanu3 pe3yinbTaToB KOHTPOJIBHOMN paboTHI,
KOPPEKILHSI OIIHOOK

[Tonoxxenne meramnos B lleprnoanueckon
CUCTEME XMMHUYECKHX IEMEHTOB.
OCOoOEeHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YEK aTOMOB METAJJIOB

72

OO6mue ¢pu3nyecKkrue CBOMCTBA METAJLIOB.
[TprMeHeHre METaIIJIOB B OBITY M TEXHUKE

73
74

CmutaBsl MetasuioB. Koppo3us MeTamios

Pemenune 3amau Pa3JINYHBIX TUIIOB

75

76

DNEKTPOXUMHUYECKUH Pl HallpsHKEHUH
MeTaiioB. O61mue crnocoobl NOTyYeHUS
METAJUIOB

OOu1as xapakTepucTika Metaios [A-
rpynnsl [leppoandeckoi cuctembl
XAMHUYECKHUX 3JIEMEHTOB. HaTpuii u kanuid:
noJjiyueHue, pU3ndeckue U XuMHUIeCcKHe
CBOMCTBA, IPUMEHEHHNE MTPOCTHIX BEIIECTB U
AX COeINHEHUH

77

O6mas xapaktepuctuka metayuioB ITA-
rpynnsl [leppoandeckoi cuctembl




78

XMMHYECKHX 3JIEMEHTOB. Maraui u

KaJbIUi: MOTy4YeHue, (GU3NIecKue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHeHUs

79

ANIOMHMHUI: TIOTy4eHue, (GU3nYecKre u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE

80

81

82

AmdoTepHbIe CBOICTBA OKCHA U
TUAPOKCHUIA ATFOMUHMS,
TUAPOKCOKOMIUIEKCHI aJJIOMUHMS, UX
IIPUMEHEHNE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

[IpakTuueckast padora Ne 7. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TEME
"MeTasisl IJIaBHBIX MOArpyHI”

83

OO0m1as XxapakKTepUCTUKA METAIIOB
no0ouHbIxX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
JJIEMEHTOB

84

85

86

Pu3nyecKue 1 XMMUYECKHE CBOMCTBA XpoMa
Y €r0 COCIMHEHU, UX TPUMEHEHUE

Baxwuelimme coeMHEHNs] MapraHia.
[lepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA

dusnuecKkue 1 XUMUYECKHE CBOMCTBA JKelle3a
u ero coenuHeHun. Ilomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

duznueckre 1 XUMAUYECKHE CBOMCTBA MEIU U




e€ COeIMHCHMH, NX TPUMEHEHNE

duznueckre 1 XUMUYECKHE CBOMCTBA [TUHKA

88 Y €ro COCIMHEHUM, UX MPUMEHEHHUE.
' IpOKCOKOMITIEKCHI IUHKA
[IpakTuueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeME
"Mertaisl TOOOYHBIX oArpymm"”

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

01 O06o0011eHre U cUCTeMaTU3allks U3Y4eHHOTO
Marepuaiia o treme "Metauib"

92 KonTpomnpHas padbora o Teme "Metamibr"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN paboTHI,
KOPPEKIHSI OIIHOOK
Ponb xumun B obecrieueHun yCTOHYMBOTO

94 pa3BuTHs yenoBeuecTBa. [loHsTue o
Hay4HbBIX METOJIaX MCCIIEIOBAHHUS BEIIECTB
Hay4Hble IPUHITUIIBI OpTaHU3AIHH

95 XUMHYECKOT0 IPOU3BO/ICTBA.
[TpoMblinIeHHbIE CTIOCOOBI MOTYYEHHUS
BaXHEHIIINX BEIIECTB

96 XHMHYECKOE 3arpsi3HEHUE OKpYy Karolen
CpEeJIbl U €ro MOCIeICTBUS

97 XuMHS ¥ 30pPOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeICTBA

03 Xumus nuim. Poiab XuMun B o0ecrieueHnu
MMHUIIEBON 0€30IIacHOCTH

99 Kocmernueckue u napdromepHbie cpecTBa.

briToBas xumug




XuMus B CTPOUTENBCTBE. BaxHeiine

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepUabl
101 XUMHS B CEJIbCKOM XO3SMCTBE. 1
Oprannydeckue 1 MUHEPAIbHBIC yI00pESHUS
102 CucrtemaTu3anus ¥ 0000IICHUE 3HAHHUH 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlynuna B.B., O01iecTBoO ¢ orpaHH4eHHOM
OTBETCTBEHHOCTBIO «JIPODA»; AkumonepHoe o0mmectBo «M31aTebCTBO
«IIpocBemenue»

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpo3nor A.A., JIlynun B.B.;
nox peaakuueit Jlynuna B.B., O611ecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«JIPODA»; AkiinonepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

Hcnonb3zoBanue o0opyaoBanus uentpa "Touka pocra'.

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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