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MOSCHUTEJBHASA 3AIINCKA

Pabouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOR o0OpazoBarenbHON IPOrpaMMBbl CpeIIHETro o01ero
obpazoBanusi(POIl COO), npeacrasnenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHOM cTtaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 ropa» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uiIbHOrO O0Oy4YeHHUs, TPU3BAHO OOECHEUYHUTh OO0IIC00PA30OBATENbHYIO U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTalyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKeE IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3aiusix MnpodeccHuoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS] OJTHOM M3 MPUOPUTETHBIX AUCITUTLIIUH.

B mporpamMme 1o XMMHM Ha3HaYeHUE MpeaMeTa «XUMHS» TMOIydaeT
HOJPOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, colepKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUU K YPOBHIO TMOJTOTOBKH BBIITYCKHUKOB.
CBHUAETENBECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
MOJIyYCHUE TPEICTaBICHUS O IIeNIAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHS 00YUaIOLIMXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COJIEPKATEIIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OOydarolmuxcs B
paMKax HWTOTOBOM arrectand B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUEHUST XUMUH:



e YCTAaHaBIMBAET WMHBAPHAHTHOE MPEIMETHOE COJEp)KaHuE, 00s3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpUBaeT
pacnpeneseHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMpHUMEpPHOE pachpeereHrue Yy4eOHOro BpPEeMEHH, PEKOMEH]IyeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpeIaraeT MNPUMEPHYI0 IOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4y U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIPOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIlpeMETHBIX, MPEIMETHBIX), a TaKXe€ C YYETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TMpeleilaMyd YCTAaHOBJIEHHOMW MporpaMMod MO  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHUentryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUHU TNPEeIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIyOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalnoM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3YyYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccoHanIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllMpeHHe U  YIUIyOJeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BEIOPABIIUX ONpeNeaEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C IEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonanbsHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTPpaMMBI CpPeAHEro oO0Iero oOpa30BaHHS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (opMHpOBaHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMINX  MEKIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu nipemMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUS
ABIIAIOTCS YIUIyOsn€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
Heopranudeckas xumus». [lpu onpeneneHun noaxon0B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpPKaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMeTa.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. DTa cucTreMa
3HAHMM MOJy4YaeT ONpeNeiI€HHOE TEOPETHUECKOE [OMNOJHEHUE, MO3BOJSIOLIEE
OCO3HAHHO OCBOHUTh CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJEHHOM YpOBHE H3yYeHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHHUS OOBbEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIIyOJIeHUs
IIPENCTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3W M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuku. W3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  JomojiHgeTcs  (QopMHpOBaHMEM  MPEIACTABJICHUN 00
IEKTPOXUMHUYECKUX IPOLECCaX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dpdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHii.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJISl KJIACCOB ONpPEaeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXKHbIE IIpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbInoe
3HaueHHUEe OyIyT MMETh AJIEMEHTHhI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpelMeTa B JaHHOM cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopust B (U3HMKE), 3aKOHBI COXPaHEHUS



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

B TO ke BpeMsa B COAEpKAHMM IIpeaAMETa Il KIACCOB XMUMHKO-
Oounonornyeckoro npoduist OOJBLUINKI yAENbHBIM BeC OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TaAKUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHCIIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX IpPEACTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3y4YCHHS
CYILIHOCTH HpOLEeCcCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX € Yy4E€OHBIMM MpEeIMETaMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHEro obiiero oopa3zoBaHus (Ha 6a30BOM
YPOBHE), 337jaueil MEePBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha yrayOJnEHHOM YypOBHE H3y4Y€HHUs MpeaMeTa Mpeanojaraer
peanu3aiuio TaKux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MAaTepUaIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiu B oOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON 1 MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCleyeHnn paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHUsI U OOIEH KyJIbTypbl UY€lIOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
MOHATUH, 3aKOHOB U TEOPUM XHMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX IPOTEKaHUS XUMHUYECKUX PEAKUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JAUCIIEPCHBIX CUCTEMaX, 00 00muX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOM3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TPOOJeM COBPEMCHHON XUMHHU, JUISI OOBSICHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMEIOIINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a M OIICHKH C MO3UIIMIA SKOJIOTUYECKOM 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W IPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOMW C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJB30BAHUEM U  IepepabOTKON
BEIIICCTB;

yIOIyOJICHHe  TPEJICTaBICHHA O  HAyYHbIX  METOJaX  IIO3HaHMS,
HEOOXOJUMBIX I MPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JISATEITBHOCTH M MTOBCETHEBHOM JKH3HHU.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBl CPEIHEro oOuiero o0pa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuUMUS»  Ha  YIUIYOJEHHOM ypOBHE OCOOyH0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LU U 331a4H, KakK:

BOCIHUTAaHUE YOEKAEHHOCTH B TIO3HABAEMOCTU SIBJICHUU TMPUPOJIBI,
YBOKEHHUS K TMPOLEcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HMCCJIEIOBAHUNM B XWUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHUIO W TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIMTAaHWIO  HA  OCHOBE  YCBOECHHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX
crocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MPpo(deCCHOHAIBHON U OOIIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBbI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

dbopMHupoOBaHWEe yYMEHUH M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJOTUYECKOU KYJIbTYPbl, IPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN AESITESIbHOCTH.

OO61iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUSI XUMHUH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero obpasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DONEeKTPOHHOE CTPOEHHE aToma YIriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBAHHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOoJeKyasipHble W CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHAYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKTHI).

[IpeacraBnenne o kKinaccupuUKaMK OpraHuyeckux BeniecTB. IlloHaTue o
dbynkuuonagsHOM rpymnme. ['omomnorus. 'omonoruueckue psiapl. Cucrematudeckas
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Yy4YEHHsS] BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJIEKYJ
OpPTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MepHsi. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTanel yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKUMU 3aMEUICHHS, W30MEpPU3aALNH,
JNETUAPUPOBAHUS, IUKIN3AUHN, TMPOJIN3a, KPEKMHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIUN PaJUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CrOCOObI MOMYYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (Gopmyia, HOMEHKIATYypa.
DNEKTPOHHOE ¥  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AlKeHOB, Sp -
ruOpUaM3alysl aTOMHBIX OpOUTalleld yriepoaa, G- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHMUYECKUE CBOMCTBA: PEAKUMHM NPUCOCAVMHEHUS, 3aMEIIECHUS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMeEpU3auud U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaneHoB (CONpsKEHHBIE, N30JIMPOBAHHEBIE,
Kymynuposaruwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI M1 XUMHUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUEHOB. CrToCOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ["'omonoruyeckuil psij akuHOB, oOmas GopMmyia, HOMEHKIaTypa 1
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKHHOB, SP-
ruOpuan3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHHUs, JUMEpU3aAlUU U
TpUMEpHU3alun, OKUcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKWHOB.

Apomatudeckue yriaeBoaopoasl (apeHsl). ['oMosiornueckuil psii apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEakUUH NPUCOEAUHEHUS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEWCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepuszamnus cruposna. CriocoObl NOTyYeHUsS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CrnocooOsl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKHI), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepabOTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOCHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIILYy, HUTPOTrPyNny, UHUAHOTPYIIY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIMPTOBOTO
pactBopa wIENOoYd. B3auMoaencTBUe IUTaIOT€HATIKAHOB C MArHUEM W LIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
n3yueHue (PU3NYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccOB (0OecIBeYMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa ME€pMaHraHaTa KaJihs, B3aUMOJICUCTBUE allETUIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriaepoja U BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STHIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KoJulekuusMu «Hedpts» u «Yromby, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJIEKYI
YTJIEBOJIOPOJIOB M TAJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaniue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHoJIa W J3TaHojda). ['oMonormueckuit psia, oOmas dopmyrna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIIeHUs, JerujpaTallid, OKHUCICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMHU W  HEOPraHWYECKUMH  KHUCIIOTAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3uphl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3MYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUH 3aMENICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHUCJIOTaMU, KauyeCTBEHHAas pEaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHre 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEIIEHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BIUSHHUE TUIPOKCOTPYIIbI U
OenzonbHOTO fAnpa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06b!I osryueHust U mpuMeHenue gperomna. @enonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — aTIBAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETMAOB U  KETOHOB:  PEAKLUHU
npucoeauHennsa. OKHCIIEHNE albIEeTU0B, KAUECTBEHHbIE PEaKUN Ha aJIbETH/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]I0OB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOOHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUUKAMM, PEAKUUH C YYaCTHUEM YIJIEBOJOPOIHOIO paaHKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oc0OEHHOCTH CBOMCTB HENPENECIbHBIX M APOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAas, MNaJIbMHUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrIocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, u3oMepus U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puanyeckiue 1 XUMHUYECKHE CBOMCTBA KUPOB: TUAPOIIN3 B
KHUCIION U 11enioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MpI1a KaK COMM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHE.

OO6mmas xapaktepuctuka yriaeBoaoB. Knaccudukarus yrieBoaoB (MOHO-, TU-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusuyeckue CBOMCTBA M HaxXOXxAeHUE B npupoje. POTOCUHTES.
XUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, CIOUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHnu3Ma. J(ucaxapuapl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHre MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIy4YeHHe >PUpoB LeToa03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



DOKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHS] BEIIECTB M HX MPEBPALICHUN:
PacTBOPUMOCTbD PA3JIMYHBIX COUPTOB B BOJIE, B3AMMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAayeCTBEHHBIC PEAKIIMU Ha aibJAeTH]bl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAIBHBIX 3a7a4 no TemMaM «ChupThl U
dbenomnbly, «KapOoHoBbIe KHUCIOTHI. CII0KHBIE YPUPHD.

A3oTcoaep:xaliue OpraHn4ecKue cCoeJuHeHH .

AMWHBI — OpraHUYecKue MpPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIEPBUYHBIC, BTOPHYHBICE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMECHKIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TMPEACTaBUTEIb aMHHOB apomaTuyeckoro psjaa. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKyJie aHmIHHA. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBIE peakiuu Ha aHmwIUH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudarhuueckux amMuHOB. l[loiydenue aHwiIMHA U3
HUTPOOEH307Ia.

AmuHokucnotel. Homenknarypa u uzomepusi. OTAeabHbIe TPEACTABUTENN Ol
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3NYecKHe CBOMCTBA  aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJAEHCAluM, OOpa3oBaHUE TENTUIHON CBSI3U.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak npupojiHble TOauMeEpbl. llepBuyHas, BTOpUYHAsT M TpPETHUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUS BEIIECTB M HUX NPEBPAIICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHEe OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«AzoTcoaepxkaniue OpraHUYEeCKue COCJIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNU, CPEAHSAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIUS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJMdTUIECHTepeTanar). Y Thin3aius 1 nepepadoTka miacTuka.

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

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonumepsl CIEIHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
O3HAKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIWHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEAUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpPENECICHUE AOJIM BBIXOJA MPOAYKTA PEAKIHH OT TEOPETUUYECKH
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEPOTPO(PHBIA TUIl NUTAHUS, OPOKECHHE,



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

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIlMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMruiecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XAMUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynnaM ¢ TIepuojaM. J3HAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYeCcKasi CBsI3b. BHIBI XMMHYECKON CBS3U: KOBAJCHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrusl U IJuHa CBs3U. [10JsIpHOCTD, HANIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOM CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexMOoNeKyIIpHbIE B3aUMOICUCTBHUS.

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

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

BemectBa  MONEKYJIApHOTO UM HEMOJIEKYJISAPHOTO  CTPOEHHUS.  THMBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLIEHTpauus. HacelllieHHbIE 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukainys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluidi B HEOPTraHUUECKOH U OPraHUYECKOM
XUMHUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (haKTOpPOB.
['oMOreHHbI€ U reTepOoreHHble peakuu. Karanus u katanu3aTtopsl.

OOpatumMble U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIICHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanusi. CuibHble U cJaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUs BEIIECTB U MX IMPEBpaIlCHUI:
pa3lIoKEHHUE TMEPOKCUIA BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, POBEICHNE PEaKINii HOHHOTO OOMEHa, OnpeielieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, H3YYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOMW pPEaKIUU U TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOpOAa, CEpPhI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
MeTaJJIaMd M HEMEeTaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mMapuibl.
TonuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. [ amoreHoBoAopobl. BaxHeuine KuCIopoacoIepxaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOIYICHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U uX COCIMHEHNM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoga. @u3nyeckre U XMMHUYECKHME CBOWCTBA M NPUMEHEHUE KHCIOpOJa U
030Ha. OKCUABI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI MOJY4YECHUS, (PU3UYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(IV), okcun
cepbl(VI). Cepuucras um cepHas KHCIOTBI U uX coid. OCOOCHHOCTH CBOMCTB
CEpHOU KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue a3ora
U €r0 COeTMHEHHI. A30THBIE yIOOpEHHUS.

®docdop. Haxoxnenue B mpupoje, CHocoObl MOMy4deHUs, (PU3NUecKue u
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuast docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
yaoOpeHus.

VYriepon, HaxoxJIeHHE B IpUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue M XUMHUUYECKHE CBOWCTBA TIPOCTHIX BEHIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimota u eé€
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECIMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHCIIOTA, CUIHKATHI.
[IpuMeHeHue KpeMHUs U ero coennHeHui. CTekso, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne MmetamioB B [leproandeckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbu3nyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHud  MetaioB.  OOIIue  CcrnocoObl
MOJIy4eHUS METaJJIOB: TUAPOMETAILTYPTUs, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MmetamioB [A-rpynmer [lepuonnueckoi cucTEMBbI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonyuyeHue, ¢GU3MUYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COETUHEHUM.

Oo6mast xapaktepuctuka metaioB IIA-rpynmer [lepuomudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nuecKkue u
XMMHUYECKUE CBOMCTBAa, MPUMEHEHUE IMPOCTHIX BEIIECTB M HX COECAUMHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHU: noyydeHue, pu3ndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKUX JIIEMEHTOB.

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

@u3nueckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUM.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHnii. OKCuapl,
ruapokcunsl U conu xxeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xemne3a
U €ro CILIaBOB.

Pu3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COCUHEHNM.

[Muuk: momydyeHue, (U3MUECKUE W XHUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUMN.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOAE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJACHCTBUE
IIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJIe3a C pacTBOpaMU KHCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATHOH BOJOPOJIa
U KAaTHOHbl METAJVIOB, B3aUMOJICMCTBUE THIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAUHEHUN,
«Mertaibl TIaBHBIX TOArPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHLKITBI OpraHU3alMi XUMHUYECKOT0 TPOU3BOACTBA. [IpoMbIIeHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CIIOCOOBI MOIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €ro IOCIEICTBUS.
Poub xumuu B 0O6ecrieyeHMH SHEPreTHIeCKoi 0€30MacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XUMHSI TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIC 700aBKu. Poib xumun B
oOecrieuyeHNH UIIEBO 0€301TaCHOCTH.

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

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndecKre 1 MUHEpaIbHbIe YI00pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KE€paMHKa.
Marepuansl AJ1s 2I€KTpOHUKHA. HaHOTeXHOIOT U Y.

PacuétHble 3anaumn.

Pacuétel: Maccel BemiecTBa Wiad 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB HMMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUnM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEMIECTBA, MACCOBOM JOJMW W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKUIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBsA3€d TMpU  H3ydYeHHM  oOIlmed u
HEOpPraHu4ecKkorM xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO61nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, Kjaccu(ukalus, nepuogudHOCTh, HAOIIOCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kiaeTka, opraHusM, dKocHcTeMa, brocdepa, MeTaboIM3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOMAeMbI€, TOTUIUBRO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HMICHTHYHOCTH; TOTOBHOCTh K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPAaBOCO3HAHUS, SKOJOTMUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUThH 1IE€TIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPAKaAIOT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEILHOCTH
OOy4JaronIMXxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD» OTPAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOy4Jaromnmxcs B MPOLIECCe peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpaBUIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlau, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YU€OHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUJIOKEHUSI XHUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJibTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M TO3HABATEIbHBIX MOTHUBOB B TOJYYEHHU M MOCIEIYIOIIEM
aHanu3e WH(POpPMAIMU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMHYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYTKOB;

4) hpopmupoBaHus KyJbTyPbl 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIroicHUsT TpaBWJI 0e30macHOr0 OOpalleHUs] C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCJIECICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KypeHUS1);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEIhCKON
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO NMPOecCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMUH;

YBaXEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESTEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAWBUIYaJIbHON TPACKTOPUH
oOpazoBanus, Oyaymiedi mpodeccun W peanu3anui COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 00111eCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPHUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELICHUsI BONPOCOB PAlHOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOIHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTMYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

NMOHUMAaHUsl CHeUU(PUKA XMMHUHM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AIMN: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXKHOM POJM B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYy/ia U AKOJOTUYECKH KOM(OPTHOM KU3HH KaXKIOTO WICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHUS JeiaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HMECIOIIUXCA JaHHBIX C IEJIbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETLHO MCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON JEATEILHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCHOHATBHON
NEATEIIBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeA0BaHUE, HAOIIOJEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJIbHbIE Y4eOHbIE NEUCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIIne dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJIBHOM KOMITETEHIIMH 00YYaroInXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKune aeMcTBUsI:

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

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

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHATHS 1Ji1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh TMPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHS (MHIYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUUS B PacCMaTPUBAEMbBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU



peakuuy — MPU PEUIEHUU YYEOHBIX IMO3HABATENBbHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHUYECKHUX
pEeaKInii;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJITAHUPOBAHUS M IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000LIEHHS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIIEA0BaHNUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuUOOpeTaTh OMBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHX 3a/1ad, IPUMEHEHUIO pa3JInYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIPaBOYHBbIE MOCOOus,
pecypcsl MHTepHeTa), aHaau3upoBaTh MH(GOPMALIMIO Pa3IWYHBIX BUAOB U (HopM
IIPE/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(bopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS HMH(GOPMAILIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIA SA3BIK B KadecTBe CcpeAcTBa Mpu paboTe ¢
XUMUYECKOM uH(pOpMaIMell: MNpUMEHATh MeEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUS:



3a1aBaThb BOIIPOCHI 110 CYHICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /Mo
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOﬁ 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIEHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3alui yueOHOro NpoeKTa, U GopMyJIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIJIACOBAHUS MO3UIIMKA B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTb, ONpeAeisasd €€ ILeIM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPE/IaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBIN croco0 HX pemeHus ¢ Y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUH Ha YriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJYYEHHIO HOBOTI'O 3HAHMSI M NMPUMEHEHUIO 3HAHUM B Pa3IMYHBIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHUMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHUsI»
OTPAXKAIOT:

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



MUIIEBON 0€30MMaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUA HOBBIX MAaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieyeHUun PalMOHAJILHOIO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWH MHUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJloBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTAlIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YTIIEPOAHBIN CKeNeT, PyHKIIMOHAIbHAS
rpyinmna, pajaudkai, CTPYKTypHble (opMynsl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M NPOCTpPaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUNA pAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemiecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs DHEPrUM TMPU XUMHUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKluil, TEePMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaXx (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHE CBEJACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOoBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOUIME MOHATHS MPU
OIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

chOpMHUPOBAHHOCTh YMEHHUIA:

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

COCTaBIISAITh YPAaBHEHHS] XUMHUYECKUX PEAKIMl M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca »JTUX peakIiMii, peakmuii HOHHOTO OOMEHa MyTEM
COCTaBJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIU MOJEKYJI OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTaHABJIHMBATH MPUHAJICKHOCTh H3YUYCHHBIX
OpPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb WM Ha3BaHUA IO CHUCTEMATUYECKOMN
HoMeHknartype (IUPAC) u npuBoauTh TPUBHAIBHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOIb, (eHoN, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCIATh BUJ XHMHUYECKOH CBSI3M B
OpraHMYECKUX COCJIMHEHMUSX (KOBAJICHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa 11 0ObsSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKaHOB, IIUKJIOATKAHOB, aJIKCHOB, aJIKaJIUCHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJbJACTUIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYIHD  CBSI3b  MEXKAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C UCHOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHUPOBAHHOCTh yMEHHS TOATBEP)KIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBA3M (G- U M-CBSI3M), B3AUMHOTO BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHHUKHU YTIIEBOIOPOIHOTO
Coipbsi (He(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE orneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIECACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUETHI MO XUMUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3NUECKUX
BEMMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJHMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEHIECTBAa MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAJTU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJOTMYECKOM  O€30MacHOCTH  MOCIEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJB30BaTh MOJYYECHHbIE 3HAHUS JJISl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/lad 10 PAaCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynUpoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazudyHoON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATTM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHECHUSI CBOETO 3J0POBbS, OKPYXKAIOILIEH
MIPUPOJTHOM CPebl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

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

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(]OpMaIuio, nepepadbarsiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUualbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBIEHUWA NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JJaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B OOECMEYEHUHU PAIMOHAIBHOIO MPHUPOAOIOIH30BaHUS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUS W OOIIEd KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 370POBBIO M IPUPOJHOMN

cpene;
BJIAJCHUC  CHUCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIIE IOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTh, AJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKUCIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl PpEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALIMS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peaKkuu, CKOPOCTh XUMUYECKON pEeaKlUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJIUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUM SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX  3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(bakToJIOTHYECKUE CBEACHHUS O CBOWMCTBAX, COCTaBe, MOJIYYCHUU U 0OE30MacHOM
WCIIOJIB30BaHNN BAKHEUIIMX HEOPTAaHUYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIbHOCTH ~ YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
cocTtaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYeCKasd, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON peImETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHuUsl KOBAJIEHTHOM CBSI3H;

c()OPMHPOBAHHOCTh  yYMEHMI:  KIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHE OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTropa H
JIPYTHUE); CAaMOCTOSITEIbHO BEIOMPAaTh OCHOBAHUS U KPUTEPHUH JJIA KiaccuuKanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOIUYECKOTO 3akoHa Jl.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJB3Ys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHBbIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE CTPOECHUSA
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh ~YMEHHMI:  XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHME T€HETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

c(OPMHPOBAHHOCTh YMEHUSI PACKpBIBAaTh CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHUS HMX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  peaKkUMd  TUAPOJIN3a;  PEaKuuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW PpEAKIHUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JIeKAIKE B OCHOBE MPOMBIIIJICHHOTO MOJYYEHUS CEPHOW KHUCIOTHI, aMMHAKa,
oOlue HayyHble MPUHIUIBI XUMHYECKHUX TPOU3BOJCTB; LEJIECOO0O0PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOLLIECHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUW MPUPOABI — HAONIOACHUE, HW3MEpPEHHEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMMX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTU YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSITUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs,;
MaccChl BEIIECTBA WM 00BEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JAaHO B BUAE PacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WM JIAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKinH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  DKCMEpPUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, W3YyYCHUE BIUSHHUSI
pa3MMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIIeHHE
DKCIEPUMEHTANbHBIX 3afad 1o TemaM «Mertauey u  «Hemeramis»y) ¢
COOJTIO/IEHNEM TpaBUil 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIupoBaTh IIedb HMCCJIENOBAaHUS, TMPEJACTABISATH B
pasnu4HON (GopMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIOIATh MPABUJIA TIOJIH30BAHUS XUMUYECKOM
mocyIo M j1abopaTopHBIM OO0OpyAOBaHWEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETrO 3J0POBbS, OKPYKAIOLIEW MPUPOIHOU
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOI'O JICUCTBUSL HA YKUBBIC OPTaHU3MbI ONMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYHIECTBIISTH 1EJICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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3.3  VYruesonasl 9 1
Hroro no pazneny 41

Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus1

41 AMUHBI. AMUHOKHCIIOTEL. 1 |
benku

Hroro no paszneny 12

Paspnen S. BeicokoMoJieKy IsIpHbIe COeIHHEHUS

51 BBICOKOMOJIEKYIISPHBIE 6
) COEIMHEHUS
Wroro no pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KIIACC

HaumenoBanue

Ne
pa3aeyioB U TeM

n/n KoanuecTBO 4acoB
NMPorpamMmbl

KonTpoabubie IIpakTunueckue

B
cero padoThI padoThI

Paszgen 1. Teopernueckue 0CHOBbI XUMUM

Crpoenue aToma.
ITepuoanueckuit
3aKOH U

1.1 [Tepnonuueckas 9
CHCTEMa XUMUYECKUX
snemenTos /I. W.
MemneneeBa

CrpoeHnue BenecTna.

1.2 Muoroo0Gpasue 11 1
BEIIIECTB
13 XHUMHYECKUE 19 |
peaknuu
Hroro no paszneny 39

Paszgen 2. Heopranuueckasi xumusi
2.1 Hewmeramnel 31 1
2.2  Meramisl 23 1

Hroro no paszneny 54

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl



Pa3zgen 3. XuMus M ';KU3HL

MGTO,Z[BI IIO3HAaHUA B

3.1 xumuu. Xumus u 9
KU3Hb
Wroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

/i Tema ypoka

Konrtpoabubie IIpakTuueckue

Bcero
padoThI padoThI

[Tpeamer 1 3HaUCHHE OPraHUYECKOI
XUMUH, [IPEJICTABICHUE O MHOI000pa3uu
OPraHUYECKUX COCTUHEHUI

DJIEKTPOHHOE CTPOCHHE aToMa yriiepoja
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BajieHTHBIC BO3MOXHOCTH aTOMa yTiiepoia

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHI/IIICCKI/IX
coenuHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBsI3el

Teopust cTpoeHUsI OpraHUYECKUX
coennHeHnuit A. M. byrneposa

Bunbl nzoMepun: CTpyKkTypHas,
MPOCTPAHCTBEHHAA. DIEKTPOHHbIE

3¢ (exTs B MOJIEKYJIaX OPraHnYeCcKuX
COEeTMHEHUN

[IpencraBienue o kaaccuukanuu u
cucremaruyeckas HomeHnkiarypa (IUPAC)

KoauuecTBO 4acoB

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

OpTraHU4YCCKUX BCIICCTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI

Cucremarusanus 1 0000IIeHIE 3HAHUN 110
TEME

AJIKaHBI: TOMOJIOTUYECKHUIA PsiJl, 001as
dbopmyna, HOMEHKIATypa U U30Mepus,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYTT

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

HaxoxxaeHnue ankaHoB B IIpupoac.
CriocoOsbl MMOJIYy4YCHHA U IPUMCECHCHUC
aJIKaHOB

[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOEHUS M1 XUMHUYECKHX CBOHUCTB, CIOCOOBI
HOJy4EeHHUs] U IPUMEHEHUE

Pemenne pac4€THbIX 33124 HA
OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI
OpPraHUYeCKOro BEIECTBA I10 MACCOBBIM
JI0JIIM aTOMOB JJIEMEHTOB, BXOAIIUX B €70
coctaB. Cucremaruzanus 1 06001eHIe
3HAHWM 110 TeEMe

AJIKEHBI: TOMOJIOTUYECKUIA PsiJl, 001as
dopmyna, HOMEHKIATypa, MEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs



15

16

17

18

19

20

21

22

23
24

25

26

AJIKCHOB

dusnyeckre U XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa

CrniocoOblI 1oTy4eHus U IpUMEHEHUe
AJIKEHOB

[TpakTuyeckas padora Ne 1 mo Teme
"ITosrydyeHue 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"

Pemenne pac4€THbIX 3a1a4 HA
olpezesieHue MOJIEKYIIpHOU (HopMyIIbI
OpraHMYECKOIo BEIIECTBA

ATKagueHsl: CONPSKEHHBIE,
W30JIMPOBAHHbIE, KyMYJINPOBAaHHBIE.
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS
XHUMHUUYECKUE CBOMCTBA COMPSIKEHHBIX
JTMEHOB

CrniocoObl Mosy4eHus U NpUMeHEHUe
aJIKa/IN€HOB

AJIKUHBI: TOMOJIOTHYECKUH psiJl, 001as
dbopMyia, HOMEHKJIaTypa, 3JEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
¢buznyeckue cBoicTBa

XMMHYECKHE CBOMCTBA AJIKNHOB

KauecTBeHHBIE peaklInM Ha TPOMHYIO CBS3b

CriocoOsbI MoTy4eHus U IpUMEHEHUE
AIKUHOB

Pemenue 3agau: pacd€Tel 0 ypaBHEHUIO
XAMHYECKON peaKun



27

28

29

30

31

32

33

34

35

36

37

Cucremarusanys U 0000LIEHUE 3HAHUN 1O
TEME

ApeHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
OcH30J1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOMCTBaA

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMeIeHNS

XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UH
HMPUCOCAMHECHHUS, OKHUCIICHHE TOMOJIOTOB
OeH3oJa

OCc00EHHOCTH XUMHYECKHUX CBOHCTB
CTHUpPOJIa

Pemenne pac4y€THbIX 3a/1a4 HA
orpeziesieHue MOJIEKYIIpHOU (HopMyIIbI
OpPraHWYECKOI0 BEIECTBA

CriocoObl nostyyeHus 1 IpUMEHEHNEe
apeHOB

['eHeTnyeckas CBSA3b MEXAY pa3InYHbIMU
KJIaCCaMM YIJIEBOJOPOIOB

Pac4€rbl o ypaBHEHUSM XUMHUYECKUX
peakumii. CuctemaTuzanus 1 00001IeHre
3HAHWM 110 TeEMe

[Tpuponnsriii ra3. [lonmyTHble HEPTSIHBIE
rasbl

KameHHbI# yrosib 1 IpoyKThI €ro
nepepadoTKu



38

39

40

41

42

43

44

45

46

47

48

Hed b 1 ciocoOb! €€ mepepaboTKH.
[TpuMeHeHHe IPOTYKTOB NIepepadoTKU
He(TH

['eHeTHUECKas CBSI3b MEX/1y pa3IMUHBIMU
KJIacCaMu YIJIeBOIOPOJIOB

FaJ’IOFeHOHpOI/I?)BOI[HBIC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIITUN
3aMCIICHUS raJlor¢Ha

JleWicTBue 1IeIouYeh Ha
rajoreHnpou3BojiHbe. B3anmoaeiictere
JUTAJIOT€HAJIKAaHOB C MAarHUEM U IIMHKOM

CucreMaru3zanus 1 00001IeHe 3HAHUH 110
pazneny "Yriaesogopoas”
Kountpoinbhas pabora o teme
"VYrneBonopoasr"

[IpenenbHBIE OTHOATOMHBIE CTUPTHI:
TOMOJIOTHUECKUH psiz1, oOast popmya,
CTPOEHHE MOJIEKYJI, U30MEPUs,
HOMEHKJIaTypa, Kiaccudukanms,
¢duznueckue cBoicTBa

XUMHUYECKUE CBOWCTBA MPEIETbHBIX
OJIHOATOMHBIX CIIUPTOB

CrniocoObl Mosty4eHus U IpuMeHEeHue
OJIHOATOMHBIX CIIHPTOB

[IpocTteie adupsl: HOMEHKIATYpa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

MHoroaToMHEIE CIIUPTLBI: 3TUJICHTIIMKOJIb 1



49

50

51

52

53

54

55

56

57

58

59

60

TIIALEPUH, UX PU3UIECKUEC U XUMHUECKUE
CBOMCTBA

CriocoObI nostyueHus 1 IpUMEHEHNE
MHOI'0aTOMHBIX CIIUPTOB

@DeHO: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE
cBoicTBa. TOKCHYHOCTH (heHOIIa

XuMu4eckue cBoiicTBa (heHoa

CrniocoOblI MoTy4eHus U IpUMeHEHUe
denona

[TpakTnueckas padora Ne 2. Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"CnupTthl U heHOobI"

CucreMmarusanys U 0000IIEHUE 3HAHUN 110
TEME

AJ'II)I[GFI/II[BI M KCTOHBI: 3JICKTPOHHOC
CTpoeHHE KapOOHUILHOU IPYIIIbL;
TOMOJIOTHUYECKHE PAJIbI, 0011ast popmMya,
HN30MCPpHA U HOMCHKJIATypa

Anbaeruipl U KeTOHBI: PU3NYECKUE
CBOICTBA; peaKIuy IPUCOCTUHCHUS
Peakinu okucieHNs U Ka4eCTBEHHbBIE
PEaKIUu allbJIETHIOB U KETOHOB
Crioco0OsbI TOTy4YeHUs aTbICTUIOB U

KETOHOB

OaHOOCHOBHEIE MpeAeNbHBIE KAPOOHOBBIE
KHUCITIOTBI, 0COOEHHOCTHU CTPOCHHS HX
MOJIEKYI

N3omepust 1 HOMEHKJIaTypa KapOOHOBBIX



61

62

63

64

65

66

67

68

69

70

KHCJIOT, UX (PU3NYECKHE CBOWCTBA

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

OcoOEHHOCTH CBOMCTB MYPaBbHHOM
KHUCI0Thl. MHOTrOOOpa3ue kapOOHOBBIX
KHCIIOT

Oco0eHHOCTH CBOICTB: HENPEAEIbHBIX U
apOMaTH4YeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBurenu BeICIINX
KapOOHOBBIX KHCIOT

[ToHsiTHE O MPOU3BOIHBIX KaPOOHOBBIX
KHUCIIOT

CriocoObI mosTydeHus 1 IPUMEHEHNE
KapOOHOBBIX KUCIIOT

CrnoxxHble 3(hUpPbI: TOMOJIOTHYECKHH P,
obmas Gopmyia, u3oMepHs u
HOMEHKJIaTypa

duznueckre 1 XUMUYECKHE CBOMCTBA
3pUpoB

Pemenue pacu€THbIx 3a/1a4: 0 YPaBHEHUIO

XAMHUYECKOW PEaKIMy, Ha ONPE/ICTICHNE
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUYECKOTO
BEIIleCTBa

[TpakTuueckast padbota Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3aa4 IO TEME

"Kap6onoBrsie kuciaotbl. CioxHbIe dQupbI"

XKupsr: crpoenue, puznveckue u



71

72

73

74

75

76

7

78

79

80

XUMUYECKHE CBOUCTBA (TUAPOITU3)

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIEpXKAIINX OCTATKHU HETIPEICIbHBIX
JKUPHBIX KUCIOT. JKUpbI B IpUpoOIe

Mpbu1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX Morolee AcicTue. [lonsaTue o
CHHTETUYECKHX MOIOIIUX CPEICTBAX
(CMO)

['eHeTnyeckas CBSI3b YII€BOJIOPOAOB U
KHCJIOPOJICOICPKAIIMX OPraHUYECKUX
BEIIECTB

Pacu€rel o ypaBHEHUSIM XUMHUECKUX
peaxkiun

Cucremaruzanus 1 0000IIeHre 3HAHUHA 110
TeMe

OO01mas xapakTepucTHKa YTIeBOJI0B U
KJIacCU(UKaIus yrieBog0B (MOHO-, TU- U
MOJIMCaXapHUIbl)

Momnocaxapusl: GU3NUECKUE CBOMCTBA U
HAaxXO0’KJIEHUE B MPUPOJIE

[TpumeHeHue TI0KO03bl, €€ 3HaUeHuE B
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U
nakrto3a. Haxoxxnenue B npupoae u
MIPUMEHEHHE JUCaXapuIoB
[Tonmucaxapuapl: CTPOEHUE MAKPOMOJIEKYIL,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA,
IIPUMEHEHNE



81

82

83

84

85

86

87

88

&9

90

91

92

[TonsiTue 06 NCKYCCTBEHHBIX BOJIOKHAX

Pemrenne paCdY€THBIX 3aJa4 Ha
OMMpCACIICHUEC JOJIM BhIXOAA IMTPOAYKTA
pCakiuu OT TCOPCTUIYCCKHU BO3MOKHOI'O

CucremaTn3anus 1 00001IeHHE 3HAHUH 110
pazneny
Konrponbnas padora no reme

"Kucnopoaconepsxainiyue opraHu4ecKue
coenuHeHus"

AMUHBL: KTacCUPUKAIHS, CTPOCHUE
MOJIeKYJI, oOmIast hopmyia, u3omepus,
HOMEHKJIaTypa U (pU3NYECKUE CBONCTBA
XuMHUECKUe CBOMCTBA anu(aTuIecKux
aMUHOB

AnunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHYECKHX CBOMCTB aHWJIMHA

CrniocoObl Mosy4eHus U NpUMeHEHUe
annpaTUIECKUX aMUHOB

AMUHOKHCIIOTBI: HOMEHKJIATypa U
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTI[GJ'II)HBIG MMpeaACTaBUTECIIN Q-
AMHUHOKUCIIOT

XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUYEHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOIU3 NENTUIOB

Benku xak npupoaHbIe MOIUMEpPHI;
CTPYKTYpBI O€JIKOB

XUMHWYECKHUE CBOUCTBA OEIIKOB



93

94

95

96

97

98

99

100

101

A3OTCOI[ep)KaH.II/Ie TCTCPOUUKIINICCKUC
COCAMHECHUS. HYKJ'ICI/IHOBBIC KHCJIOTBI:
COCTaB, CTPOCHHUE U OuoJioruyeckas PpoJib

[Tpaktuyeckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME
"A3oTcoaeprKalie opraHu4ecKue
coenuHeHus"

[TpakTuueckast padorta Ne 5. Pemenue
SKCHCPUMCHTAJIBHBIX 3a1a4 110 TCMC
"Pacnio3HaBaHuE OPraHUYECKUX
coeqrueHuin”

KonrponbHas pabora no reme
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COE€TUHEHUN U
METObI UX CUHTEC3a —IIOJIMMCPU3al I U
MOJIMKOHACHCAIIUA

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

OnacToMepbl: HaTypaJIbHbIN
CUHTCTUUYCCKHUE KaydyKH. Pesnna

BomokHna: HaTypaJlbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ’II/IMepI)I CIIeIuaJIbHOI'O
Ha3HAa4YCHUA

[Tpaktuyeckas padora Ne 6. Pemenue

AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Pacmio3HaBaHue mjacTMacc U BOJIOKOH"



O060011eHNEe U CUCTeMAaTU3aIH
102 M3y4EHHOT0 MaTepualia 1no TemMe 1
"BricOKOMOIEKYpHbIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KIIACC

DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka bp
n/n KosmuecTBo 4yacoB  oOpa3oBaTe/ibHbIE
pecypchl
KonrTpoabsubie IIpakTuueckue
Bcero

padoThI padoThI

AtoMm. CocTaB aTOMHBIX sJiep. XUMUYCCKUN
3JIEMEHT. M30TOIBI

CrtpoeHnue IeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YHUCIIA

Krnaccudukanus XaMHYECKHAX 3JIEMEHTOB (S-,
p-, d-, f-amemMeHThbI)

Pacnipenenenune 31€KTpOHOB 110 AaTOMHBIM
opouTanIM

OneKTPOHHbIE KOH(UTYpaIIK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSTHUHU

DNEeKTPOHHbIE KOH(UTYpaIIN HOHOB.
DIIEKTPOOTPULIATETHLHOCTh

Ilepuonnueckuii 3akoH u [lepronnueckas
CHCTEMa XUMHUYECKHUX deMeHToB /1. H.
MenneneeBa, CBs3b C COBPEMEHHON TEOPHUEN
CTPOEHUS aTOMOB

3aKOHOMCpHOCTI/I W3MEHEHHS CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U o6pa3yeMHx MU



10

11

12

13

14

15

16

17

18

HpOCTBIX U CJIOKHBIX BEIICCTB I10 rpyHHaM n
neproaaM

Cucremaruzamus 1 0000IIeHNe 3HAHUHA 110
TeMe

Bunapr xumudeckoii cBsI3H. MexaHN3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMONIeKyIsipHbIE
B3aNMOICHUCTBHS

BaneHTHOCTh 1 BaJIeHTHbIE BO3MOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TEOMETPHUUECKUM CTPOCHUEM

[IpencraBieHus: 0 KOMILUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUs. THmbl
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

[TonsiTHE O IUCIIEPCHBIX CUCTEMAX.
ITpencraBiaeHne 0 KOJIOMAHBIX PACTBOpaxX

VcTuHHBIE PaCTBOPHI: HACBILICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnorunpatsl

CrniocoObl BbIpayKeHUS! KOHIIEHTPALU
pacTBOpOB

Pemmenue 3aa4 ¢ uCNosib30BaHUEM OHATUN
"MaccoBas J10J1s1 paCTBOPEHHOTO BeecTna',
"MoJIsIpHast KOHUEHTpaus'"

Knaccugukaius 1 HoMeHKIaTypa



19

20

21

22

23

24

25

26

27

28

HCOPTraHNYCCKUX BCIICCTB

Cucremaruzanus 1 0000IIeHNE 3HAHUN 110
TEME

KoHntposnbhast pabora o temam "CtpoeHue
aroMma. [lepuoauueckuii 3aKOH 1
[Tepuoanueckas cucteMa XUMHYECKUX
snemenToB JI. 1. Menpaeneesa", "Ctpoenue
BelecTsa. MHoOroobpasue BemniecTs"

Knaccugukarus XuMHUecKux peakuui B
HEOPraHUYECKOM U OPraHM4eCKON XUMHUHU.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMHUYECKHUX PEAKLMIX

TennoBble 3¢ (eKThl XUMUYECKUX PeaKIHii.
TepMoxuMHuUECKHE ypaBHEHUS
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peakuuii ¥ TepMOXUMUYECKUM YpaBHEHUSIM
CKOpOCTbh XMMMUYECKOH pEaKluH, €€
3aBUCHUMOCTD OT Pa3JIMYHBIX (PaKTOPOB.
Karanu3 u kaTanu3aropsl

['oMOreHHBIe U TeTEpOreHHBIE PEAKIINH
[TpakTiueckas padota Ne 1 o reme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakiuu"
OO6paTtuMmble 1 HEOOPATUMBbIE PEaKIUU.
XUMHUYECKOE PABHOBECHE

[TpakTuyeckas padora Ne 2 o Teme
"BausiHue pa3nuuHbIX GaKTOpPOB Ha



29

30

31

32

33

34

35

36
37

38

39

40

M10JIO’KEHNE XUMHUYECKOTO paBHOBECHS"

DnekrposnuTHyeckas auccoruanyst. CUibHbIe
U cia0bie AIeKTponuThl. CTereHb
JICCOLIMAIIAN

HounHoe npousseneHue Bobl. Cpea BOJHBIX

pacTBOopoB. Bomopoausiii mokazarens (pH)
pacTBopa

IM'unponus conent. Peakiun, mpoTekaromue B
pacTBOpax 3JIEKTPOJIUTOB

[TpakTrueckas padorta Ne 3 o reme
"XUMHUYECKHUE PEAKIIMU B PACTBOPAX
AIEKTPOJIUTOR"

OKHCIUTENBHO-BOCCTaHOBUTEIIbHBIE
peakuuu. BaxxHeme oOKucauTenu u
BOCCTAaHOBUTEIHN

MeToz 351eKTPOHHOTO (31EKTOHHO-MOHHOT'0)
OanaHca

DNEeKTPOIN3 PACTBOPOB U PACIIIABOB
BEIL[ECTB

Pemenue 3a1a4 pa3nuyHbIX TUIIOB

Pemenue 3ana4 pa3nu4HbIX TUIIOB
CucreMmarusanys 1 0000IeHNEe 3HAHUH 110
TeMe "XuMnueckue peakiuu'

KonrponsHas padora no reme "Xumuueckue
peakuun"

[Tonoxenune Hemeramios B [leprnognueckoit
CUCTEME XUMHUYeCKHX eMeHToB /1. 1.
MemnieneeBa 1 0COOEHHOCTH CTPOCHUS HX



41

42

43

44

45

46

47

48
49

50

51
52

aToMoB. Du3nMUYeCKUEe CBOMCTBA HEMETAJLIOB
AmoTponusi HeMETauIoB (Ha IpuUMepe
KHCIIOpoJ1a, cephl, hocdopa u yriaepoaa)
Bonopoa: nonmydenue, hpusnyueckue u
XUMHYECKHE CBOMCTBA. [ Mapu bl

["anmoreHsl: HAXOXKACHHUE B IPUPOJIC, CIIOCOOBI
MOJTy4eHUs!, PUINICCKUE U XUMUICCKHE
CBOMCTBA

I"anorenoBonopoasl. Baxuernmue
KUCJIOPOACOAEPKAIINE COCTUHEHUS
TraJIOTCHOB

JlaGopaTopHbIe U TPOMBIIIUICHHBIE CITOCOOBI
MOJIy4eHUs TajoreHoB. [Ipumenenue
raJIoTeHOB U X COCIMHCHUM

[Tpaktuyeckas padora Ne 4. Pemenue
AKCIEPUMEHTAJIBHBIX 3a/a4 10 TEME
"T"anmorensr”

Kucnopon: nabopatopHsie u
MPOMBIIIJIEHHBIE CIIOCOOBI MOTYUYESHHUS,
du3nyeckre U XuMuyeckre cBoictra. O30H.
[TpuMmeHeHne KUCa0poia U 030Ha
OKcuabl ¥ NEPOKCUABI

Pemenue 3anay pa3nu4HbIX TUIIOB
Cepa: HaxXOXJIeHUE B IPUPOJIE, CIIOCOOBI
MoJIy4yeHus, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

CepoBoaopon, cyiabhuisl

Kucnoponconepsxaniye COeJUHEHUS CEPBI.
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Oco0eHHOCTH CBOICTB CEPHON KUCIIOTHI

[TpakTuueckas padora Ne 5. Pemenne
IKCIIEPUMEHTaIbHBIX 3a/1a4 1o Teme "Cepa u
e€ coequHeHus"

A30T: HAXOXKJICHHUE B TIPUPOJIE, CITOCOOBI
MOTy4eHUs1, GU3UIECKHUE U XUMHUYECKUE
CBOMCTBAa. AMMUAK, HUTPUJIbI
Kucnopoacoaeprxaniye cCoOeTMHEHHs a30Ta.
OCo0EHHOCTH CBOMCTB a30THOM KHCIOTHI
[Ipumenenue a30ta U ero COeAMHEHUH.

A30THBIE y1OOpEeHHS

docdop: HaXOkKAECHUE B IPUPOJE, CLIOCOOBI
HOJy4YeHUs, PU3NYECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

Oxkcunsl pocdopa, pochopcoaepxarine
kucnoTsl. Comau GochopHOit KUCTOTHI
[Tpumenenue docdopa 1 €ero coeTMHEHUH.
®dochopHbie ynoopeHus

[Tpaktuyeckas padora Ne 6. Peenue
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe "A30T U
dbocdop u ux coenuHEHHs"

VYraepon: HaXx0X/JIeHHE B IPUPO/IE,
QIIOTPONHbIE MOAUDUKALIUY; PU3HUECKUE U
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

Oxkcun yrinepona(Il), okeun yraepona(IV),
yrojibHast KUCJIOTa U e€ colln

Pemrenne 3a1a4 pasjInYHbIX TUIIOB

KpeMmuuii: HaxoxieHue B MpUpoje, CIIOCOOBI
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MOJTy4eHUs!, PUBNICCKUE U XUMUICCKHE
CBOMCTBA

Oxcupn kpemuus(1V), kpeMHueBas Kuciora,
CUJIMKAThI

HpI/IMeHCHI/Ie KpPEMHHS U €T0 COGHHHGHHﬁ.
CTGKHO, €T0 IMOJTY4YCHUE, BUJIbI CTCKIIA

Pemenne 3ala4 Pa3IM4YHbIX TUIIOB

CucreMmarusanys U 0000IeHrE 3HAHUN 110
teme "Hemeramsr"

KoHTtposbHas padora mo teme "HemeTaisr"

AHanm3 pe3yinbTaToB KOHTPOJILHOW PabOTHI,
KOppEeKLHMsI OIIHO0K

[NTonoxxenune merayuio B [lepuoanyeckoit
CHUCTEME XUMHUECKUX IEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3IEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB

O6mue ¢puznyeckre CBOMCTBa METAILIOB.
[TpuMeHeHnEe METaIOB B OBITY U TEXHHKE

CmiaBsl MeTasuioB. Kopposust Mmetamios
Pemenue 3aay pa3nuyuHbIX TUIIOB

DIIEKTPOXUMUYECKUHN Pl HAIPSKEHUN
MeTasuioB. O0IMe crocoOb! MOTydYeHUs
METaJIOB

OOGm1as xapakTepucTuka MeTauioB [A-
rpymisl [leproanyeckoi cucteMbl
XAMHUYECKHUX 3JIeMEeHTOB. HaTpuii u kanui:
NoJy4eHue, pu3nuecKkue u XUMU4ecKue
CBOMCTBA, IPUMEHEHHUE ITPOCTHIX BEIIECTB U
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UX COCOUHEHUN

O6m1as xapakrepuctuka metayioB ITA-
rpynmsl llepruoauyeckoi cucrteMsl
XAMHUYECKHUX JIEMEHTOB. Maruui u
KaJbIUi: TOTy4YeHue, (PU3NIecKue u
XHMHYECKHE CBOMCTBA, IPUMEHECHHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUIN

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AJTIOMUHUI: INOJIy4YCHHC, (1)I/ISI/I‘IGCKI/IC n
XUMHNYCCKUC CBOﬁCTBa, IMPUMCHCHHC

AmdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCUA aTFOMUHUS,
TUAPOKCOKOMILIEKCHI aJIIOMUHUS, UX
IIPUMEHEHNE

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

[Tpaktuyeckas padora Ne 7. Pemenue
AKCIEPUMEHTAJIBHBIX 3a/a4 10 TEME
"MeTasisl TTIaBHBIX OArpyHH”

OO0m1as XxapakTepucTUKa METAILIIOB
no6ouHbIX noarpymi (b-rpymm)
[Tepuonuyeckoil cuCTEMbl XUMHUYECKUX
HJIEMEHTOB

®u3nyecKnue 1 XMMUYECKHE CBOMCTBA Xpoma
Y €r0 COCIMHEHU, UX TPUMEHEHNE
Baxnelmyve coeMHeHUsT Maprasiia.
[TepmanranaT kajiusi, €ro OKMCIUTEIbHbIE

CBOMCTBA

dusnyueckue 1 XUMUUECKHE CBOMCTBA JKele3a
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u ero coenuHeHun. Ilomydenue u
IIPUMEHEHHUE CIUIaBOB XKelle3a

dusuyeckue U XUMUYECKUE CBOMCTBA MeIU U
€€ COCIMHEHMM, UX IPUMEHEHUE

OuznyecKkue 1 XUMUYECKHE CBONCTBA IIMHKA
U €ro COeJAMHEHU, X IPUMEHEHHUE.

"M IpOKCOKOMITIIEKCHI IUHKA

[TpakTrueckas padora Ne 8. Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"MeTasisl TOOOYHBIX MOArpyMI"”

Pemienue 3amayu pa3auvyHbIX TUIIOB
O06o0011eHre U cUCTeMaTU3allks U3Y4eHHOTO
Marepuaia mno treme "Metamuib"
Kontpoinbnas pabora no teme "Mertamibt"
AHanm3 pe3yabTaToB KOHTPOJIBbHON paboTHI,
KOPPEeKILHsI OIIHOO0K

Ponb xumun B o0ecrieueHuN YCTOWIMBOTO
pa3BuTHs 4yenoBeuyecTBa. [loHsTHE O
Hay4HBIX METOJIaX MCCIIEIOBAHUS BEIIECTB
Hayunbie npuHIIUIIBI OpraHU3aluu
XUMHUYECKOTO MPOU3BOJICTBA.
[TpoMbINIIeHHBIE CTIOCOOBI MTOTYYECHUS
BAKHEUILIMX BEUIECTB

XUMHYECKOE 3arpsi3HEHNE OKpY Karolen
CpEeIbl U €ro MOCIeICTBUS

XVMHS U 310pOBBE UEIOBEKA.
JlexapcTBeHHBIE CpecTBa

Xumus nuim. Pois XuMuu B 00ecIieueHnu



[MUILIEBON OE30MACHOCTH

Kocmernueckue u napdromepHbie cpecTBa.

99
beiToBas xumus
XuMus B CTPOUTENBCTBE. BaxkHeniue
100 CTPOMUTEIbHBIC U KOHCTPYKI[MOHHBIE
MaTepuabl
101 XuMus B CEIBCKOM XO35MCTBE.
Opranuyeckue 1 MUHEpaJbHbIE yI00peHus
102 CucremaTu3zaiys U 0000IICHHE 3HAHUN 110

TEME
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102






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

» Xumus, 11 knacc/ [Tyzakos C.A., Mamauna H.B., ITonkos B.A., AkiinonepHoe

obmectBo «M3marenscTBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH

HUHTEPHET






