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MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoa 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOrO0 O0Oy4YeHHs, MPHU3BAHO OOecneunTh O0O0IEe00pa30BATEIBbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3aluax NpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHOW M3 IPUOPUTETHBIX JUCIIUILIVH.

Ha ©6a3ze n1uentpa «Touka pocta» oOecreuuBaeTCs  pean3alus
oOpa3oBaTeNbHBIX MPOrPAaMM  E€CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOMN
HaIpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TPEOOBAHHSIMU
3aKOHOJaTeNnbcTBA B chepe oOpa3oBaHMs M C Y4ETOM peKOMEHAAlui
denepaibHOTO ornepaTopa yueOHOro npeameTa « XuMUs».

B mporpamMme 1o XUMHM Ha3HaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0 B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENieH, COACpIKaHUS,
pe3ynbTaToB OOyYeHHUs M TPeOOBAaHUM K YPOBHIO TMOJATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIHH:

e HH(POPMAIIMOHHO-METOIUYECKAsA, peaau3aiusi KOTOpOoW oOecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3AIMOHHO-TIIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS W TOCJIEAO0BATEIBLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEePUCTUK; TMOJIXO0JI0B K (OPMHUPOBAHUIO COAEPKATEIHLHON OCHOBBI



KOHTPOJII U OIICHKM O0Opa3oBaTeNbHBIX JOCTHKEHHM OOyYaroluxcs B
pamMKax HTOTOBOH arrectaud B (GopMe E€IMHOTO TOCYAapCTBEHHOTO
9K3aMEHa M0 XUMHH.

[Iporpamma aJig yriy0JIE€HHOTO U3YUYEHUSI XUMUU:

e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHME, 00sS3aTesbHOE
JUIS W3y4YeHUsT B paMKaxX OTAETIbHBIX mpoduiei, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e Ja€T IMpHUMEpPHOE pachpelieiieHue y4yeOHOro BpEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBAaTEIbHOCTh HW3YYEHHUS Y4eOHOro
MaTepuanga ¢ y4€TOM JIOTUKH MOCTPOCHHs Kypca, BHYTPHUIIPEAMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e Ja€T METOIMYECKYIO0 MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yYeHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00Opa3oBaTebHOMN
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUM  OOydYarolerocss IO OCBOCHHIO
coJlep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4EOHOTo MpeameTa
«XuMHS» OCTAa€TCs BO3MOKHOCTH BBIOOpa €ro BapHATHBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYEHUU TIPEAMETOB 0a30BOro M yYIJyOJIEHHOIO YpOBHEW B cHUCTEME
nuddepeHIupoBaHHOTO OOYYEHHUsI Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YIUIYOJEHHOTO W3Yy4YEeHHsS HANpaBlieH Ha peaju3aluio
IPEEeMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YeHHS  XMMHYECKOTO
oOpa3oBaHMsI B paMKax W3Y4YCHHsS CHEIHAIBHBIX ECTECTBCHHO-HAYYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPTaHU3AIMSIX CPETHETO MPOdeCcCHOHATBHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYAIOMINUXCS, BEIOPABIINX OMPENENEHHBIN TPO(HIIb
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEIYIONIET0 MOJIYYeHUs] XUMHUYECKOTO



oOpa3oBaHMsI B OpraHU3alusax npodeccruoHaibHoro oopasoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO K muaHUpPyeMbIM pe3yJibTaTaM OCBOEHUS
denepanbHON 00pa30BaTENbHON MNPOTPaMMBI CpEIHEro o0Iero o0pazoBaHUsS
u3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TakKe Ha pElIeHHe 3ajlay
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHs OOyYarolluxcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro Tpyaa H
00OOIMIEHHBIX  CIMOCOOOB  JEATENLHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoJaxXo0/10B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allid COAEpPKAaHUA 3TUX KYypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel noJiokeHust GI'OC COO o paznmuuusax 06a3oBOro W yriayOJa&HHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy cogaepxkaHusg KypcoB «Opranudeckas xumus» u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIHOCTh IPEAMETHBIX 3HAaHUU U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs NIpeaMera. JDTa CUCTEMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Marepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3y4eHMs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAQUMTEJILHOTO YBEJNIMYEHUS OObEMA B3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3W M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMBIX C TOUKHU 3PEHUSI XUMUUYECKON KUHETHKU
U TepMoauHamMuKku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB O0azupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHHUSI DHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBanus. N3yueHue
TUIIOB ~ peakuuid  JomojHsercs  (GOopMUpOBaHMEM  MpeACTaBiIeHUH 00
ANEKTPOXUMHUYECKUX IpoIeccax M AJEKTPOIU3E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMpPocaM 00 3IEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEp)KaHUE KYypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB OMpPeaeIEHHOTO poduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hanmpumep,
B COJIepKaHUM TMpEeaMeTa NSl KJIacCOB XUMUKO-(pu3nyeckoro npoduiis 60bI1oe



3HaYeHHe OyayT MMETh 3JEMEHThl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YCHUU TpelMeTa B JAaHHOM CcIllydyae aklEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMHUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXPaHEHUS
MacCbl M DHEPIUHU, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npo¢uiast OOJbIINI yAENbHBIN Bec OyleT UMETh OpraHudeckas
xumuss. B 3TOM cimydae  mpenocTaBisieTCsl  BOBMOXKHOCTh Uil Oosiee
OOCTOATENBPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOpPOW BXOIST, K NIPUMEPY, TaKHe
CTPYKTYpPHbIE€ KOMIIOHEHTBI, KaK JUOUABL, OCJIKH, YIIeBOAbl, HYKIECHHOBBIC
KUCJIOTBI U apyrue. IIpy 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IPEACTABUTEIIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECcCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYyYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUYECKOTr0 MPUMEHEHHS HAyUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM IIpEeIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHblE NpeaMeTb», «MartemaTuka u
uHpopmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4deHUs NpeaMeTa Mpeirosaraer
peanu3aiuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUN: O MaTepUaTbHOM E€JUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsm B obOecrneueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, YHEPTreTUIECKON U THIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JAaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TAaKXKe JKOJIOIMYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOHOM CpeneE;

e OCBOCHME CHCTEMBI 3HAHHM, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX



IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHUHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJSPHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 001X
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KIIFOUEBBIX MJIEW W TPOOJIEM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
rPaMOTHOTO pelieHus mpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJIOTUYECKON 0€30aCHOCTHU IIOCIIEICTBUN
OBITOBOM M TPOU3BOACTBEHHOMN JIEATEILHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  NEpepadOTKOM
BEILECTB;

yrayOjJeHue  TpEeACTABICHMM O  HAy4HbIX  METOJax  IO3HaHuS,
HEOOXOJMMBIX [IJIi TPUOOPETEHHS YMEHHI OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, HMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEATEIBHOCTH U NOBCEIHEBHOM KU3HU.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAIOIIMX
(GyHKUMNA TENOCTHOM CHUCTEMBI CPEJHEro oOuero oOpa3zoBaHUs NpPHU U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1NN U 331a4H, KakK:

BOCIIUTaHWE YOEKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHUPOIBI,
YBOKCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPHUKJIAIHBIX HCCIICAOBAHUNA B XUMHH, (DOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIEYETIOBEYECKUX [ICHHOCTEH;

pa3BHUTHE TO3HABATEIbHBIX HHTEPECOB, HHTCIICKTYaIbHBIX M TBOPYCCKUX
criocoOHOCTeW oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHOM MPpo(deCCHOHATBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO M IMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE YKOJIOTUUYECKON KYJIbTYPBI, TPHOOPETEHUE OIBITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.



OO011ee 9uciIo 9acoB, MPETYCMOTPEHHBIX JIJIST U3YUCHUSI XUMHUH HA YTITyOJIeHHOM
YpOBHE cpeaHero oobiiero oOpazoBaHusi, coctaBisier 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYECKUX COCAMHEHMSX. Tumbl TuUOpUIM3alMM aTOMHBIX OpOuTajei
yriaepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOU CBsI3U (OOMEHHBIN U IOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
opranuueckux BemiecTB. [loHsTHE O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYECKUX COEOUHEHUH. MoJeKyasipHble U  CTPYKTYpHbIE  (OPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepuss. Buapl u3omepuu: CTPYKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbie A(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuKaluu opraHuyeckux BeniecTB. I[lonarue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTETBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IpPU HArpEBAHUU
(nnaBnieHue, OOYTIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOaTKaHOB. CrOCOObI MOXY4YeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, SpP*-
ruOpUIM3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-ITOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposaruvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M1 XMMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. Ilonumepuzanus
CONpPsKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE AJTKAIUECHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEAKUMU  MPUCOCOUHEHHS,  JUMEPU3ALMU U
TpUMEpPHU3aLUHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdecKkue YriieBoJopoasl (apeHsl). ['omonoruueckuii psiji apeHoB,
oOmast popMyna, HOMEHKIATYpa U U30MEpPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalie, PEakUUd NPUCOEAUHEHUS, OKHCIEHHE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepusanus ctupona. CriocoObl OIyYeHHS U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI! yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKH), PUDOPMHUHT, TUPOIIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTEeHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIILYy, HUTPOrpynmny, UIHAHOTPYMIY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHUKE M TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBedMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aWUMOJICHCTBHE allETUIICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey», c
oOpasllaMM IUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYII
YTJIEBOJIOPOJIOB M FAJIOT€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxanue opranuieckme coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYNl (HAa MpUMeEpe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢dopmysna, HU30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICHCTBUE C  OpPraHWYECKUMHU U  HEOPraHUYECKUMHU  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHue o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
oenzosibHOTO sipa. Puszndeckue cpBoilicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHbIe peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crnioco06s!I osryueHus U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3MUecKue CBOWCTBA albJIETUIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX TMPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKAINKU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOIHOTO pajauKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JuHONIeH08as KUCI0Thl. CrocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. I'oMonoruueckuil psna, oOmas Gopmyna, U30Mepus U
HOMEHKJIaTypa. PU3WUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, Tu-
U rmojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaXOXAeHUE B mpuponae. POTOCUHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAUCHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAIOIINE qucaxapuasl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
TJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHUMUYECKHE
CBOMCTBa Kpaxmaja: THUAPOJU3, KAaYEeCTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJy4YeHHe 3PUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).



OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYECTBCHHBIC PEAKIMH Ha aJlbJACTHIbl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiictue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANIbHBIX 3aAad 1mo temMaM «ChupTel U
dbenomnsly, «KapooHoBbIe KUCIOTHI. CII0KHBIE YPUPHD.

A30TCoaepxkale OPraHnvecKne coeTuHeHusl.

AMUHBI — OpraHuYecKue MpPou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢Gopmysa, U30MEpHsi, HOMEHKIATypa U (hU3NYeCcKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TMPEACTaBUTEIbL aMHMHOB apomaTuueckoro psjaa. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOB. [lojmydyeHue aHuUIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHMe aMUHOKHUCIOT. CUHTE3 W TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUsS BEIIECTB U X IMPEBpaILCHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxaniue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHbIE COeTUHEHMUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3ALMU, CPEIHSSI MOJIEKYIsIpHAas



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

[Tonumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPONPOBOISIIIINE MTOJUMEPHI, OMOpa3iaraéMble MOJUMEpPHI).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX MPEBpaICHUM:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHnue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMyYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUsI, ONpPENEICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSTUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHHUIIBI WU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

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

11 KIIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX saep. XuMHUeckuil asemeHT. M3oTonel. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIC YMCJIA. JHEPIEeTHUYCCKHE YPOBHH U
noAypoBHH. AToMHBIe opOuTanu. Kiaccudukaiys XUMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(MUTYpaIlid HOHOB.
DJIEKTPOOTPHUIIATEIILHOCTb.

[Tepunonnueckuit 3akoH U [leproanyueckas cucreMa XUMUYECKUX AJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKHUX JIEMEHTOB M 00pa3yeMbIX MU
MPOCTBIX M CJHOXKHBIX BEHIECTB IO TpylnmnmaM MW M[epuoiaM. 3HAYCHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuMuyeckass CBSI3b. BHIBI XMMHYECKOM CBS3HM: KOBAaJICHTHAs, HOHHAasd,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3UM: OOMEHHBIH U
JIOHOPHO-AKIENITOPHBINA. DHEPTUsl U JJIMHA CBSI3U. [10sIpHOCTD, HAITPABJIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBneHne 0 KOMIUIEKCHBIX cOeIMHEHHIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuanbie pactBopsl. [IpencraBienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALIUM PacTBOPOB:



MaccoBasi J10Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHIIEHTpalus. HacblllleHHbIe U
HEHACBHIIIIEHHBIC PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAIBLHEIC
Ha3BaHUs OT/IETBHBIX MTPEACTABUTENICH HEOPTAaHUUECKHUX BEILIECTB.

Knaccudukanms XuMruueckux peakiuii B HEOPraHWYECKOM M OpraHuyecKon
XUMHH. 3aKOH COXPAHEHHUS MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusxX. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepmoxuMuyeckue ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (aKTOPOB.
['oMoreHHbI€ U TeTeporeHHbIe peakiuu. Katanus u kaTaiu3aTopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklni. XuMuueckoe paBHoBecue. KoHncranTta
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHUS: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAI[MU BEIECTB, YYaCTBYIOIINX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkuciauTedb W BOCCTAaHOBUTENbL. [lporiecchl OKUCICHHS W BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENM W BOCCTAaHOBUTENW. MeETON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HX NPEBpAlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eyieHre
Cpeabl pacTBOPOB C TMOMOIIBI HHIWKATOPOB, M3YYCHUE BIIMSIHUS Pa3IMUHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW PEAKIUU U TOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

Heopranuuyeckass xumusi.

[Tonoxenne HemeraiuioB B Ilepuoguueckon cucremMe XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUS WX aTOMOB. Du3ndeckue
CBOMCTBa HEMETAJUIOB. AJIOTPONHUS HEMETAUIOB (HAa MPUMEpPE KHUCIOPOJa, CEPBI,
dbocdopa u yraepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMETaUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
ToNIMBHBIE AIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupone, crocoObl MOJydyeHHUs, (PU3NYECKUE U
XUMHYECKUE CBOWCTBA. ['amoreHoBoAOpoAbl. BaxkHelme KUCIOpOACOAepIKallne



COeUHEeHHsI rayioreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYCHHS
rajioreHoB. [[puMeHeHne rajioreHoB U X COeTMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kucnopoaa. @U3NUECKUe U XMMUYECKUE CBOMICTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. HaxoxpaeHnume B TpHUPOAE, CIIOCOOBI TOJNYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XAMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAs U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azorta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIydeHHs, (pu3nMueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHUE B NOpUpoje. AJUIOTPONHBIE  MOJIUDPHUKAIUU.
®duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTHBUPOBAHHBIA yroyib, ancopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coennHeHu. CTeKI0, €ero NoJIy4eHne, BUIbl CTEKIIA.

[Tonoxenne MetamoB B Ileprnoandeckoil cucteMe XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamioB. lIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  metawioB.  OOmue  CrocoOsl
MOTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPrus,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amuUThl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeramioB |A-rpynmnel [lepuonnueckoid cucTeMbl
XUMHYECKUX »dyieMeHTOB. Harpuii u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuogudeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajdblUUW: TOJydyeHHe, (QU3NYECKHe U



XUMHUUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTHIX BEIIECTB M HUX COECAUHEHUH.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMHHW: TTOTydeHue, (GU3NIECKUe U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBa M €ro coeAuHeHuid. AmdorepHbie CBOMCTBAa OKCHAA U
TUIPOKCU]IA ATFOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMa U ero coearuHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [losydueHne u npuMeHeHue Xxpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla ¥ €ro COCIWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

Pu3nuecKrue U XUMUYECKHE CBOWCTBA JKeJlie3a U €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonydyenue u npumMeHeHue xene3a
U €ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILICKCHI ITuHKa. [IpuMenenue
[IAHKAa U €r0 COeINHEHUH.

OKCHepUMEHTAIbHBIE METOAbl HM3YyUYCHMsI BEIIECTB M WX IPEBPAIICHUIA:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHue cepbl, docdopa, xkene3a, MarHus B
KHUCIIOPOJIE, H3YyYCHHE KOJUIeKIMH «MeTauibl W CIIaBb», B3aUMOJCHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO MCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M KEJie3a C pAacTBOpaMU KHUCIOT U
IeJI0Yei, KaueCTBEHHbIE PEaKIIMi Ha HEOPTraHWYECKUE aHMOHBI, KATHOH BOJIOPO/a
W KATHOHBI METAJUIOB, B3aUMOJICCTBHE THIIPOKCHUIOB AIIOMUHUSA MU IIMHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIePUMEHTATBHBIX 3a/lad M0 TeMaM
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U Gochop U UX COCTUHEHUS»,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XHMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJAaX II0O3HAHHUS U METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
Hay4Hnple mpuHLIMNBI OpraHu3anuyi XMMHUYECKOTO POU3BOACTBA. IIpombllieHHbIE
CHOCOOBI MOTYYeHHs] BaKHEHIIINX BEIIECTB (Ha MpuUMeEpe MPOU3BOJCTBA aMMHAKa,
CepHOI KUCIOTHI, MeTaHoa). [IpombiluieHHbIe cIOCOOBI MOTYUYEHUSI METAIJIOB U



CIUIaBOB. XMMHUECKOE 3arpsA3HEHHUE OKPYKAOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponp xuMun B 00eCieUeHIH SHEPTETHIECKOM 0€301MacCHOCTH.

XuMusi ®W 3A0poBbe uenoBeka. JlekapctBeHHble cpencTtBa. I[lpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib Xumuu B
o0ecreueHnH MHUIEeBO 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OeTOH).

XuMus B CEJIbCKOM X03sicTBe. OpraHu4ecKre U1 MUHEpaIbHbIC yI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEpaMHuKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

Pacuétpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B PEAKLUUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOIYKTa
peaKkIuu, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCCOBOM JOJIEM pPAacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJMA W MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXNpeAMETHBIX CBA3€H MNpU  HU3YyYEHUHM oOmed
HEOpPraHU4eCKOW XUMHUM B 11 Kiacce OCyIIEeCTBIAETCA Y€PE3 UCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KJacCUu(PUKalUs, MePUOIUIHOCTh, HAOIIOICHHE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJICAJbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, CAMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboIn3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILECTB M TOTOK YHEPTUH B IKOCUCTEMAX.



['eorpadusi: MuHEpaABI, TOPHBIE TOPOIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,
peCypCHlI.

TexHOmorus:: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYpPrUs, CTPOUTEIbHBIC
MaTepHuaibl, CEIbCKOXO3IUCTBEHHOE TPOU3BOICTBO, IMUILEBAS TPOMBIIUIEHHOCTD,
dbapmaneBTUUECKast [IPOMBIIIJICHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX
MPENnapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPUATIOB, AJECKTPOHHAS
MIPOMBINIJIEHHOCTh, HAHOTEXHOJIOTUU.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEM,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IMYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpECAa M I03HABAaTEJIbHBIX MOTHUBOB B IMOJYYEHUU M TMOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popMupoBaHUs KYJIbTYPbI 310POBb:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOtoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
CoLIMaJIbHON HaNpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEepeca K MPAaKTHUYECKOMY M3YUYEHMIO MPOQPECCHl pa3aIndHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HWHIMBUIYAJIbHOW TpPAaeKTOPUU
oOpa3oBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IIEJIeCO00PAa3HOTO0 OTHOUICHHS] K MPUPOJE KaK HCTOYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUSA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELICHUSI BONPOCOB PAlMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIIICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUSI 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbI U UYeJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMaHHCTUYECKOW HAIpPaBJICHHOCTA W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYphl, B PEUICHUH TI100ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJIOTO YJieHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOANIUX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 IOJyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEIOBATEIBCKOM AEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax mpodeccruoHaIbHOMI
JEATEIIBHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEHU(PHUKY METOI0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJlbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4EOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBbIE YUeOHbIE AeiicTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHWS M KPUTCPUH I KJIAaCCH(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuu — MpH PEIIeHWH Y4eOHBIX IMMO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHHUS BEIECTB U XUMUYECKHUX
pEeaKUunii;

dbopMynupOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOBI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIEA0BAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3JINYHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH()OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((usmyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.



KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOU TEMBI B XOJI€ TUAJIOTa W/ UITH
JUCKYCCHH, BBICKA3bIBATh UJIeH, (OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO WM COBMECTHO CO CBEPCTHUKAMHU MPH BHITIOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOJIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS TO3HUIIUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NESTENIbHOCTD, Ompezensds €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aJ7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIW3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUH Ha yTiayOnEéHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT CIELM(PUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUN B Pa3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
W3YUYCHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpakaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIETUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrnieueHUn PalOHAIILHOIO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYphI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbIE OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BEM, YTIIEPOAHBIN CKeNleT, QyHKIIMOHATbHAS
rpymnmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M NPOCTpPaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pSAJl, TOMOJOTH, YTIEBOIAOPOJIBbI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIKAIIUE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBICHUMN; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIuil, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIl aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTsl | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  4YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISTH XapaKTEPHbIC MPU3HAKU TIOHSATHM,
YCTAHABIIMBATh MUX B3aUMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca »dTUX peakIiMii, peakmuii HOHHOTO OOMEHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WIUTFOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTAHABIHMBATH MPUHAICKHOCTh M3YYCHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAIBHBIC HA3BAaHUS I OTICIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIIESCTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIECPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPEACTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh, YMEHHUS TPUMEHATH TIIOJOKCHHUS TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTaBUTENCH pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJKaIUCHOB,
QIKWHOB, apPOMAaTHYECKUX YTJICBOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTieBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TMOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHM OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOIOPOIHOTO
Coipbsi (He(Thb, TPHUPOAHBIA Ta3, Yyrojib), CIOCOOBI €ro NepepadoTKu U
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB IMepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUEThl MO XUMHUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  SKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJB30BaTh MOJYYCHHBIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHEe W M3y4EHHUE CBOMCTB OPTaHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUSI CBOETO 3J0pPOBbS, OKPYKAIOILIEH
MIPUPOTHOM CPEIbl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUS HA YKUBBIC OPTraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh IICJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOH 3a/1aueH.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUSI W O0OIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKUHM OBJIIEMCHT, aToM, SJIpO aroMma,

U30TOTBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAITN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMHUYECKasi CBsI3b (KOBAJIEGHTHAs, WOHHAs, MeETa/NIMYecKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEaKIMM, CKOPOCTh XMMHUYECKON PEaKIMK, XMMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKallM€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM H
HAJMOJIEKYJISIPHOM  YpPOBHSX; MPEJICTAaBICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTHUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHHWH U OE30MacHOM
WCITOJIb30BAaHUU BAXHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHS HPH
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckytro HomeHknatypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIACITHHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOWCTB BEHIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIIEMITOPHBIM MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHYECKUE PEAKIIUHU IO PA3IMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS M KPUTEPHUU TSl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIYECKOTO 3akoHa [l
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanM», «OCHOBHOE€ MU BO30YXKJIEHHOE DSHEPreTUUYECKHE COCTOSIHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHM: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXKJY HEOPTaHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEAKUMW  THUAPOJIU3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue Hay4yHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTU YEJI0OBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BAHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
peaKiuy; 3HAYEHUS BOJOPOJHOrO IMOKa3aTessl pacTBOPOB KHUCIOT W IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JaHO B BUIE PacTBOpa C
OnpeIeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WIJIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOJAYKTa pEaKInH,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHUH: CAMOCTOSITEILHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBI) HWHJIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, PpEIICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh IIedb HMCCJIENOBAaHUS, TMPEJACTABIATH B
paznu4HON (GopMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIHMSMH TIO BBITOJHEHUIO JA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBol nHPopManuu, IHTEpHET U Opyrue), KpUTUYECKH
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C MOCTABICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposrie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
bubnmoreka
[Ipenmet oprannueckoit xumuu. Teopus Nudoypok:
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8 https://school.infourok.r
ByTtieposa u/videouroki?klass=10
klass&predmet=himiya
Hroro mo pazueny 8
Pasnen 2. Yraesonopoabt
bubnmnorexa Mudoypoxk:
51 [IpenenbHbIE YriIeBOAOPOIBI — AJTKAHBI, 5 https://school.infourok.r
' LUKJIOAJTKAHbBI u/videouroki?klass=10
klass&predmet=himiya
bubnmnorexa Mudoypoxk:
HenpenenbHbie yrieBogopOIbl: aIKEHBI, https://school.infourok.r
2.2 14 1 i i
aJIKaINCHBI, aJTKUHBI u/videouroki?klass=10
klass&predmet=himiya
bubnuoreka Mudoypoxk:
2.3 ApomaTndeckue yriieBo0po/Ibl (apeHb) 8 https://schoc?l.lnfourok.r
u/videouroki?klass=10
klass&predmet=himiya
94 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U HX 4 bu6nuorexa Uudoypox:

nepepadoTka

https://school.infourok.r
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https://school.infourok.ru/videouroki?klass=10_klass&predmet=himiya

u/videouroki?klass=10
klass&predmet=himiya
bubmmorexa Mudoypoxk:
2.5 TamoreHnpou3BOgHbIE €BOJIOPOJIOB 4 https://school.infourok.r
' P A YHICBOLOPOA u/videouroki?klass=10
klass&predmet=himiya
Htoro no pazneny 35
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHus
bubnuorexa Nupoypoxk:
https://school.infourok.r
3.1 Cruptet. Oeron 11 u/videouroki?klass=10
klass&predmet=himiya
KapOonunbHbie cOeAMHEHUS: abIETHIbI 1 brbmorexa HHq)prOK:
https://school.infourok.r
3.2 keToHbl. KapOboHoBbIe KHCITOTHI. CIIOKHBIE 21 . .
- u/videouroki?klass=10
d¢upbt. HKupst klass&predmet=himiya
bubnuoreka Mudoypoxk:
https://school.infourok.r
3.3 Yresom! 9 u/videouroki?klass=10
klass&predmet=himiya
Hroro no pasneny 41
Pa3nen 4. A3oTcoaepikaiye opraHudeckue coelMHeHUust
bubnuoreka Mudoypoxk:
https://school.infourok.r
4.1 AMUHBI. AMUHOKHCIOTEL. benkn 12 D .
u/videouroki?klass=10
klass&predmet=himiya
Hroro no pazneny 12

Pa3zgea S. BoicokoMoieKkyJ/IsIpHbIE COeIMHEHU S
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5.1 BricokoMonekysipHble COSIMHEHMS

bubmmorexa Mudoypoxk:
https://school.infourok.r
u/videouroki?klass=10

klass&predmet=himiya

Hroro no pazneny
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE

HauMenoBanue pa3aesoB M TeM (uudpoBbIe)

Ne n/m P Konrpoabnbsie IIpakruueckue p
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH
Crtpoenue atoma. [lepnoandeckuii 3aKoH buGmorera HH(boyp ot
11 u [leproanueckas cHCTEMa XUMHYECKHUX 9 https:/ischool.infourok.ruiv
' pHon M ideouroki?klass=11_klass&
anemenToB J[. . Menneneera predmet=himiya
bubmmnorexa Madoypoxk:
Crtpoenue BeniectBa. MHOrooopasue https://school.infourok.ru/v
1.2 11 . .

BEIIECTB ideouroki?klass=11 klass&
predmet=himiya
bubnunorexa Mudoypox:
https://school.infourok.ru/v

1.3 X eCKHe pea 19 3 . .
HMITHECKHE peaKiitd ideouroki?klass=11 klass&
predmet=himiya
Hroro mo pazueny 39
Pa3nes 2. Heoprannueckasi XuMust
bubnunorexa Mudoypoxk:
https://school.infourok.ru/v
2.1 H 31 3 . .

CMETaTLIE ideouroki?klass=11 klass&
predmet=himiya
bubnunorexa Mudoypoxk:
https://school.infourok.ru/v

2.2 MeTamer 23 2 .

ideouroki?klass=11 klass&

predmet=himiya
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Hroro no pazneny

54
Pa3zgen 3. XuMus u ;KU3HL
Bbubmmoreka Mudoypox:
31 MeTtoapl MO3HAHUS B XUMUHU. XUMHUA U 9 https://school.infourok.ru/v
' KU3HD ideouroki?klass=11 klass&
predmet=himiya
Hroro no pazgeny 9
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XUMUH, [IPEJICTABICHUE O MHOI000pa3uu
OpPraHUYECKUX COCIMHEHHUU

DJIEKTPOHHOE CTPOCHHE aTOMa yriiepoa
(oCHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepojia

XUMHYECKas CBS3b B OPraHUYECKHUX
coeuHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYeCKUX
coenquHenuit A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE

3¢ (heKTh B MOJIEKYJIaX OPraHUYEeCKUX
COEMHEHUI

[IpencraBnenue o kKIaccUPUKANA U
cucrematrueckas Homernkinarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHNA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

11

duzndyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

HaxoxaeHnue ankaHoB B IIpupoac.
CriocoOsbl MMOJIYy4YCHHA U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOKCTB, CITOCOOBI
MIOJTyYCHHUSI U IPUMCHEHUE

13

14

15

Pemenne pacuy€THbIX 3a/1a4 HA
orpeziesieHue MOJIEKYIIpHOU (HopMyIIbI
OpPraHUYEeCKOro BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAIIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUU 110 TEME

AJKEHBI: TOMOJIOTHUECKHH psiji, 001Ias
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CrpyKkTypHas ¥ LIUC-TPaHC-U30MEpHUs
aJIKCHOB

dusndeckre U XUMAYECKIE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa




CriocoObI mostyueHus 1 IPUMEHEHNE

16
QJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "ITosrydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenue pacu€rHbIX 3a7a4 Ha

18 orpezeieHue MOJIEKYIIpHOU (HOpPMYIIbI
OpPTraHUYeCcKOTO BEUIeCcTBa
AJKanueHsbl: CONpsKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
OCOoOEeHHOCTH 3JIEKTPOHHOTO CTPOCHMUSI

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CrniocoOblI Mosty4eHus U NpUMeHEeHue
QIKaTUCHOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

99 (bopmyna, HOMEHKIATypa, JIeKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢duznyeckue cBoiicTBa

23 XVMMHYECKUE CBOKCTBA AJIKUHOB

24 KauecTBeHHBIE peakllnM Ha TPOMHYIO CBSI3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNE
QIKMHOB

26 Pemrenne 3aga4: pac4€Tsl 10 ypaBHEHHIO
XUMUYECKON pEeaKun

97 Cucremaru3zaius 1 0000IIeHHe 3HAHUH 110
TeMe

28 ApEHBI: TOMOJIOTUYECKUH s, 0OmIast




dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

29
3aMeIIeHUs
XUMHUYECKUE CBOICTBA apEHOB: PEaKINH

30 MPUCOSAMHCHHUS, OKUCIICHHE TOMOJIOTOB
OeH3oa

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB
cTHpoOJa
Pemenne pac4€THbIX 3a1a4 HA

32 orpezieNieHue MOJIEKYIIpHOM (popMyIIbl
OpPraHMYeCKOTo BeIeCTBa

33 CrniocoOblI 1osty4eHus U NpUMeHEeHue
apeHoB

34 ['eneTnueckas cB3b MEXAY pa3IMUHBIMU
KJIaccaM# YTJIeBOJOPOIOB
PacuéTel Mo ypaBHEHHSIM XUMHUYECKHX

35 peakuuii. CucremaTusanus u 06001eHe
3HaHUU 110 TEME

36 [Tpuponnsriii ra3. [lonmytHble HEPTIHBIE
rassl

37 KamMeHHbIit yroib U IpoIyKThl €ro
nepepadoTKu
Hed1b 1 ciocoOsI e€ nepepaboTKH.

38 [IpumeneHne NpoayKTOB NepepadoTKU

HeTH




39

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJlacCaMH yIrji€BOoJOpOJ0B

40

41

42

lNanorenonpou3BoAHbBIE YTIIE€BOAOPOIOB:
AJIIEKTPOHHOE CTPOCHUE; PEAKIINHI
3aMEIICHHS TajoTcHa

JleWicTBue 1miemouei Ha
rajioreHnpou3BoAHbIe. B3auMmopeicTeue
JIMTajJoreHajJKaHOB C MAarHUEM M IIMHKOM
CucremMaruzaius 1 0000IIeHe 3HAHUH 110
pazneny "Yriaesogopoas”

43

[IpoBepounas pabora o reme
"VrneBonopoast"

44

[TpenenbHbIe OJHOATOMHBIE CIIUPTBHI:
TOMOJIOTUYECKHH psJl, oOmias hopmyra,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccuduxanms,
¢buznyeckue cBoicTBa

45

46

XHUMHUYECKHE CBOMCTBA MNpEACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CITIHPTOB

47

[TpocTeie a3¢upbl: HOMEHKIIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

48

49

MHOFO&TOMHI)IG CHI/IpTI)II OTUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, HUx (1)PI3H‘I€CKI/I€ U XUMHNYECCKHUC
CBOWCTBA

VYipaxHeHus B IPUMEHEHUH 3HAaHUI




CriocoObI mostyueHus 1 IPUMEHEHNE

>0 MHOTOaTOMHBIX CIIUPTOB

51 @DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (peHoa

52 Xumudeckue cBoicTBa (heHoma

53 CriocoObI mosTyueHus 1 IPUMEHEHNE
denomna
[TpakTuueckast pabota Ne 2. Pemenue

54 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
"CriupThl U peHObI"

55 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TeMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

56 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TrOMOJIOTHUECKHUE psifbl, 00miast hopmyina,
U30MEepHs U HOMEHKJIaTypa

57 Anbaeruipl ¥ KeTOHBI: (U3HUECKUE
CBOWCTBA; PEAKINH MTPHCOCTUHEHHUS

58 Peakiiuu okucieHus 1 KayecTBEHHbIE
PEaKIiy abJeTUI0B U KETOHOB

59 CriocoObI MoTydeHus aabAeruI0B U
KETOHOB
OHOOCHOBHEIE TTpEIeNIbHBIC KapOOHOBBIE

60 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJT

61 W3omepus 1 HOMEHKIATypa KapOOHOBBIX
KHCIIOT, X (PU3WYECKHE CBOWCTBA

62 XVMHYECKUE CBOWCTBA IIPEIEIBbHBIX




OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

63

64

65

Oco0EHHOCTH CBOMCTB MYpPaBbHHOM
KHCIOTEL. MHOTOOOpa3ue KapOOHOBBIX
KHUCJIOT

OCc0OCHHOCTH CBOWMCTB: HEMPEICIbHBIX U
apOMaTHYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnoT. [IpencraBurenu BICIIMX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCIIOT

66

CriocoObI mosTydeHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

67

68

69

CrnoxHnble 3(pUpBI: TOMOJIOTUYECKHN PAI,
obmas popmyina, uzomepus u
HOMEHKJIaTypa

dusnueckue 1 XUMUYECKHE CBOMCTBA
3¢upoB

Pemenue pacu€THbIX 3a/1a4: 0 YPaBHEHUIO
XMMHUYECKON peakiuy, Ha onpeeTeHue
MOJIEKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA

70

[TpakTrueckast paborta Ne 3. Pemenue
HKCIEPUMEHTAJIBHBIX 3a/a4 10 TEME
"KapOoHoBsle KucioTsl. CroxkHbie 3¢pupsr"”

71

72

Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)

OcoOeHHOCTH CBOWCTB JKUPOB,




COJIEpXKAIINX OCTATKHU HETIPEACIbHBIX
YKUPHBIX KUCTOT. JXKupsl B mpupoje

MBpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Molollee Aeiicteue. Ilonsatue o

3 CHHTETHUYECKUX MOIOIIUX CPEICTBAX
(CMO)
['eneTnueckas cBs3b yIiaeBOJOPOJOB U

74 KHCJIOPOJICOAEPKAIINX OPTaHUYECKUX
BEIIIECTB

75 Pacuérel o ypaBHEHUSM XMMUYECKUX
peakui

76 Cucremaru3zaius u 0000IIeHUe 3HAHUH 110
TeMe
OO0m1as XxapakTepucTUKa YrJIeBOJIOB U

77 KJIacCU(UKalus yrieBoJoB (MOHO-, TU- U
MoJIMcaxapubl)

78 MoHocaxapuapl: pU3NUECKUe CBONCTBA U
HaXO0XXJCHHUE B IIPUPOJIE

79 [IpumMeHeHme TIIOKO3bI, €€ 3HaYCHHE B
KHU3HE/IeATEIIbHOCTH OpraHu3mMa
Jucaxapuabl: caxaposa, MallbTo3a U

80 nakTo3a. HaxoxaeHue B mpupoie u
PUMEHEHHE INCaXapH]IOB
[Tonmucaxapusl: CTpOEHUE MAaKPOMOJIEKYI,

81 buznyeckue 1 XuMHUYeCKHe CBONCTBA,
pUMEHEeHHE

82 [Tonsatue 06 NCKYCCTBEHHBIX BOJIOKHAX

83 Pemenue pacdeTHBIX 3a7a4 Ha




OMMPCACIICHUEC JOJIM BbIXOAA IMTPOAYKTA
pP€aKknuu OT TCOPETHIYECCKHU BO3MOXKHOI'O

Cucremarusanus U 0000IEHUE 3HAHUN 1O

84
pazzaeny
[IpoBepounas paboTa o Teme

85 "Kucnoponcoaeprkaniue opraHuIecKue
coenuHeHus"
AMWHBIL: KTacCH(pUKAIKS, CTPOCHUE

86 MoJIeKy, o011as popmyia, u3oMepus,
HOMEHKJIaTypa U (pU3NYECKUE CBOKWCTBA

87 XUMHYECKUE CBOMCTBA ann(aTuIecKnux
aMHHOB

88 AHWIMH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH
XUMHUYECKHX CBOMCTB aHUJIMHA

89 CniocoOsbI MoTy4eHus U IpUMeHEHUe
anudaTUueCcKuXx aMHHOB
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1

90 nu3zomepus, (pu3nuecKrue CBOMCTBa.
OtnenbpHBIC IPEACTABUTEIH Ol
AMHUHOKHCIIOT
XuMHYecKre CBOMCTBA aMUHOKHUCIIOT, UX

91 OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 TIENTHIO0B

92 Benku kak mpuUpoIHBIE TOIUMEPHL;
CTPYKTYpPHI OEITKOB

93 XHUMHYECKUE CBOHCTBA OEITKOB

94 A3oTcoaepKalre reTeporuKINIeCKHe

COCAMHCHUS. HYKJ'IGI/IHOBBIG KHUCJIOTHI:




COCTaB, CTPOCHHUC U Ouosoruueckas POJib

95

96

97

98

[TpakTuueckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEME
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

[TpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"Pacnio3HaBaHuE OPraHUYECKUX
coeqrueHuin”

[IpoBepounas paboTa Mo Teme
"A30TcoAepKallie OpraHuuYeCKUe
coenuHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYJIAPHBIX COE€IUHEHUN U
METOJbI UX CUHTC3a —IIOJIMMCPU3alUd U
MNOJIMKOHACHCAIIUA

99

[TnacTtmaccel. YTunuzamus u nepepadoTka
MJIacTHKa

100

101

102

OnacToMepbl: HaTypaJlbHbIN
CUHTCTUUYCCKHEC KaydYyKH. Pe3una

BomnokHna: HaTypaJIbHbIC, HCKYCCTBCHHELIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepBI CII€IUaJIbHOI'O
Ha3HAa4YCHUA

[IpakTuueckas padora Ne 6. Perenue
HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Pacno3HaBaHue MJIacTMacC U BOJIOKOH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX s7ep. XUMUYECKHM 1
aneMeHT. M30Tomnsl
5 CtpoeHue IeKTPOHHBIX 000I0YEK aTOMOB, 1
KBaHTOBBIE UMCIa
3 Knaccudukanus XuMu4eckux 31€MeHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacnpenenenue 351eKTpOHOB 110 ATOMHBIM 1
opOuTansm
OJeKTPOHHbIE KOH(PHUTypallMi aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1
COCTOSTHUU
6 ONeKTPOHHbIE KOH(UTYpaAIIN HOHOB. 1
DNEeKTPOOTPULIATEIBHOCTD
[Iepnoanueckuii 3axoH u [lepnoanueckas
7 cucTemMa XuMudeckux snemenTos /1. 1. 1
MeHieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH 1
MPOCTBIX U CJIOKHBIX BEIIECTB MO IPyINIam U
nepuoaam
9 CucremaTtu3zaiys u 0000IICHHE 3HAHUN IO 1




TEMEC

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoeKyispHbie
B3aUMOJICUCTBUS

BaneHTHOCTE M BaJICHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTAJNINYECKUX PEILIETOK U CBOMCTBA
BEILIECTB

14

15

16

[IoHATHE O TMCIIEPCHBIX CHCTEMAX.
IIpencraBneHne 0 KOJJIOUIHBIX PaCTBOPAX
VlcTUHHBIE paCTBOPBI: HACBILEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

CriocoOb! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4u ¢ HCnoab30BaHUEM ITOHATHIA
"MaccoBas J10J1s1 paCTBOPEHHOTO BemecTna',
"MoJsipHasi KOHUEHTpaus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB
Cucremaru3zanus 1 00001IeHHE 3HAHUH 110
TEME




20

21

22

[IpoBepounas padora o remam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHUYECKUX
sneMmeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BemniecTn"

Knaccudukanuss XMMHUYEeCKHX PEeaKIHii B
HEOPraHWYECKOW M OpraHuYeCKON XMMUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPACHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3 (HEKTh XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Bpruncnenus 1o ypaBHEHHUSIM XUMHYECKUX
peaKIui U TEPMOXUMUYECKUM YPABHEHUSIM
CKOpOCTbh XMMMUYECKOH pPEaKLuH, €€
3aBHCUMOCTB OT Pa3INUHBIX (PAKTOPOB.
Karanus u xaTanmusaropsl

I'omoreHHsIe U IFeTCPOrcHHBIC PCAKIINHN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakiuu"

OO6patumMble 1 HEOOpATUMBbIE PEAKIINU.
XHUMHYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
MI0JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

DnekTponuTHdeckas aucconnanusi. CuiabHbIe
u ciadbie AeKTpoauThl. CTeneHb




JUucconruanu

HNonnoe npounsseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoansrit mokazatens (pH)
pactBopa

31 I'maponus coneit. Peakiuu, mpotekaronue B
pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XuMu4ecKke peakiuy B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHewme OKUCIUTENN U
BOCCTAaHOBUTEIHN

34 MeTto/1 311eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3a1au pa3nuyHbIX TUIOB

38 CucreMmarusanus 1 0000IeHNE 3HAHUHN 110
teMe "XuMuyeckue peakuuu"

39 [IpoBepounas padora mo reme "XuMuueckue
peakun"
[Tonoxenue Hemeramios B [lepuoanueckoi

40 cUcTeMe XUMMUYEeCKUX aieMenToB /1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue CBONCTBA HEMETAIIIIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMepe

KHCTIOpOJ1a, cephl, (hocdopa u yriaepoaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napuibl
["anorensl: HaXOX/IEHUE B IPUPOJIE, CIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBA
I"anorenoBoopoabl. Baxknenue

44 KHCJIOPOACOIEpIKaINe COSAUHEHUS
raJIOTeHOB
JlaGopaTopHbI€ U POMBIIUIEHHBIE CIIOCOOBI

45 nosyueHus ranoreHoB. [Ipumenenue
rajIoTeHOB U UX COeIMHEHUN
[IpakTuueckast padora Ne 4. Pemenue

46 9KCHEPUMEHTAIbHBIX 33134 110 TeEME
"T"anmorensr”
Kucnopon: nabopatopHsie u

47 MPOMBIIIJICHHBIE CIIOCOOBI MTOTyYSHHUS,
¢duznueckue U xuMudeckue ceorcTBa. O30H.
[TpumMeHeHne Kuciopoia 1 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemienue 3a1a4 pa3nuyHbIX THIIOB
Cepa: HaXOXJEHHE B TIPUPOJIC, CTIOCOOBI

50 TIOTTy4YCHUsI, PU3NICCKHE H XUMHYECKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnoponcoaepxaiue COeJUHEHHS! CEPBI.
OcOoOEeHHOCTH CBOMCTB CEPHOI KHCIOTHI

53 [TpakTrueckas padota Ne 5. Pemenue

AKCIEpUMEHTaNBHBIX 3a7a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

54 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepxaiue coegMHeHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenue a30Ta U €ro COSAMHEHUH.
A3oTHBIE yoOpeHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 MOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u Gochun

58 Oxkcunsl pocdopa, pochopcoaepxaiiue
kucnotbl. Conu pochopHO KUCTOTHI

59 [Ipumenenune docdopa u ero coeTMHEHU.
®dochopubie ynoOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXxoXJeHHE B IPUPO/IE,

61 AJIJIOTPOMNHbIE MOAUPUKALNN; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxcun yriepoaa(ll), oxkeun yrinepona(1V),
yroJjibHast KUCJIOTa U €€ coln

63 Pemenne 3a1a4 pa3nuyHBIX THIIOB
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObI

64 MOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcua kpemuusi(1V), kpemHueBast KHCIIOTA,




CHJIMKAThI

[IprMeHeHre KpEMHHUS U €r0 COSTMHEHUH.

66 CrekIi0, ero MmoJiyueHue, BUIbI CTEKIIa

67 Pemenue 3a1ay pa3nM4HbIX TUIIOB

68 CucreMmaru3anus 1 0000IeHe 3HAHUH 110
teme "Hemerannnr"

69 IIpoBepounas padora o reme "Hemeramisr"

70 AHanm3 pe3ynbTaToB paboThI, KOPPEKIUS
OIIMOOK
[Tonoxenune metamios B [lepuoguueckoit

71 CHCTEME XUMHUUYECKUX DJIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MetaioB. Kopposust Metannos

74 Pemenne 3a1a4d pa3au4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psil HAMPsHKEHUN

75 MeTansioB. O01mue crnocoObl MOTyYeHHS
METAaJIJIOB
OO6mas xapaktepuctuka MmetayioB |A-
rpynnsl [lepuoandeckoit cucTeMbl

76 XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nonyueHue, GU3ndecKkue 1 XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 O6mras xapakrepuctika MetayioB |A-

rpymmsl llepruoauyeckoi cucteMsl




XUMHUYECKHX DJIEMEHTOB. Maruuu u

KaJIBIIMIA: TTOJTy4yeHune, (GU3nIecKue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUMN

78

79

80

JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

ATOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pUMEHEHHE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTuueckast pabota Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTasuibl TIaBHBIX oArpymnn”

OO11ast XapakTepHUCTHKA METAJIJIOB
no6ouHsIx noarpymi (b-rpymm)
[Tepuonuyeckoil cuCTEMbl XUMHUYECKUX
3JIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
u €ro COCHHHCHHﬁ, HUX IPUMCHCHUC

85

Baxwuelimme coenMHEeHNs] MapraHia.
[TepmanranaT kajiusi, €ro OKUCIUTEIbHbBIE
CBONCTBA

86

87

duznueckre 1 XMUMHUYECKHE CBOIMCTBA JKejle3a
u ero coenuHeHui. [lomydenne n
IIPUMEHEHHUE CIUIaBOB JXKelle3a

dusnyeckue U XUMUYECKUE CBOMCTBA MeU U




€€ COCIMHEHMM, UX IPUMEHEHUE

duzndyeckre U XUMHUYECKIE CBOMCTBA OWMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
"MeTasibl TOOOYHBIX MOATpYyMI"

90 Pemenue 3a1a4 pa3nu4HbIX TUTIOB

01 O06001IeHre U CUCTEMAaTH3AIMS H3YYEHHOTO
Martepuana o teme "Mertanibr"

92 [TpoBepounas pabora o reme "Merasuib"

93 AHanm3 pe3yinbTaToB KOHTPOJILHOU PabOTHI,
KOPPEKIHs OMUO0K
Posib xuMuu B obecrieueHnH yCTOHYUBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsaTHe o
HAYYHBIX METO/aX MCCIIEIOBAHNS BEIIECTB
HayuHble MpUHIUITBI OPraHU3aIuN

95 XMMHUYECKOTO IPOU3BO/ICTBA.
[TpompblIIIeHHbIE CIOCOOBI MOTYYSHHS
Ba)KHEUIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKPYXKaroei
CpeZbl M €ro MOCIEICTBUS

97 XWUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCTBA

08 Xumus nunm. Ponb xumun B o0ecrieueHuN
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumus




XuMHs B CTPOUTENBCTBE. BakHelne

100 CTPOUTEIIbHBIE M KOHCTPYKIIMOHHBIC 1
MaTepuabl
101 XuMus B CEIBCKOM XO35IMCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE y100peHus
102 CucreMmarusanys 1 0000IeHNE 3HAHUHN 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus, 10 xkmacc/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

JIéskun A.H., AkiinonepHoe obmectBo «M3narenscTtBo «IIpocBemienue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1. T'abpuensn O.C, JIvicoBa I'.I'., Beeaenckas A.I'. Xumus. 11 knacc: B 2u.
UY.l: HactonbHas kHura yuutens. — M.: JIpoda

2. T'abpuensu O.C, JIbicoBa I'.I"., Benenckas A.I'. Xumus. 11 knace: B 24. Y.
I1: HactonpHas kaura yuurens. — M.: JIpoda

3. Xumus. 11 xnacc. ba3oBelit ypoBens : meto.mocodue / O.C.I'abpuensiy,
A.B.SmykoBa. — M.: [Ipoda

4. I'adpuensn O.C., OctpoymoB W.I'. O0mias xuMusi B TeCTax, 3ajiauax,
ynpaxHeHusix. 11 knacc: Yue6. nocodue 1jist 001eo0pa3oBart. yupexaeHu. -
M.: dpoda

5. Papenxnit A.M., T'opuikosa B.I1., Kpyrnukosa JI.H. [Ilunaktuueckuit
Martepuan o xumun s 10-11 kimaccoB: mocobue st yautens. — M.
[Ipocsenienne

6. Kum E.I1. Xumus. 10-11 knaccel. [Ipaktuueckue padotsl. — CapaTos:



JInnen

7. Xumust 11 kacc: KOHTPOJIbHBIE U TPOBEPOUYHBIE PAOOTHI K yUEOHUKY
O.C.I'abpuensna, I'.I".JIpicoBoit «Xumus.11» / O.C.I'abpuensn,
I1.H.bepeskun, A.A.Ymakosa u ap. — M.:[Ipoda

8. Tectsl mo xumuw: 11-i# ki1.: k yaeoruky O.C.I"'abpuensHa u np.
«Xumus.11» / M.A.Psa6os, E.}O.Hesckas, P.B.JIunko — M.:Dx3ameH

9. Tectsl o xumuu. 10-11 xi1.: yuedbHo-meroa.nmocodue / P.I1. Cyporriena,
JI.C. T'yzeit, H. W. Octannwuii.- M.: [Ipoda

10. Xumus. 11 kmacc. Kaprouku 3amanuii. — CapatoB: Jluuei

11. Xumus. 11 knacc: [loypounsie mansl no yueonuky O.C.I"'abpuensna,
I".I".JIsicoBoit/ABT. — cocT. B.I'.JlenucoBa.Bosrorpasn: Yuurens

12. babkoB A.b., IlonnikoB B.A.- O6mias u Heopranudeckasi xumusi: [Tocooue
JUTS CTapIIEKIACCHUKOB U abutypuenToB. M.IIpocsemienue

13. Ky3bmenko H.E., Epemun B.B Hauana xumun. Y4e6. nocobue s

CTapIICKIACCHUKOB U MOCTYNAIIMX B By3bl.. — M.: JIpoda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.alhimik.ru

2. http:/lwww.hij.ru

3. http://chemistry-chemists.com/index.html
4. http://c-books.narod.ru

5. http://lwww.prosv.ru

6. http://1september.ru



7. http://schoolbase.ru/articles/items/ximiya
8. www.periodictable.ru
9. https://school.infourok.ru/videouroki
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