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HOACHUTEJIBHASA 3AIIUCKA

Pabouast mporpamMma mo XuMrUU Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
OCBOCHHS (eaepanbHOil 00pa30oBaTEIBLHOM MPOTPAMMBI  CPETHEro O00IIero
oo6pazoBanusi(DOII CO0), MIPEICTaBICHHBIX B denepaibHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npernojaBaHus  yd4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTENIbHBIX
opranmszauusax  Poccuiickorn — dexepauuu,  peaM3yIOIIMX  OCHOBHBIC
00pa3zoBaTeIbHbIE MMPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHS
Bocnutanuss B Poccumiickoir @Penepanmu Ha nepuon a0 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3y4YEHHUS 3aHMMAaeT BaXXHOE MECTO B
CHUCTEME €CTEeCTBEHHO-Hay4yHOro oOpa3zoBanusa ywamuxcs 10-11 kmaccos.
N3yuenne mnpenmera, peanuszyemMoe B YCIOBHSIX JIU(PdHEpEeHIIMPOBAHHOTO,
NpoQUIBHOrO O00y4Y€HHUs, MPU3BAHO O0O0ECHEUUTh OO0IIEO00PA30OBATENBHYIO H
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTayy UX K OBICTPO MEHSIOIIUMCS YCJIOBHUSIM JKU3HH B COIIMYME, a TaKXKe
UL TOPOJOJDKEHHST OOy4YeHuss B OpraHm3anusx MpodeCcCUOHATBHOTO
o0pa3oBaHUs, B KOTOPBIX XHMHUS SBJISIETCA OJHOM U3 MNPUOPUTETHBIX
TV CUUTLINH.

B mporpamme nmo XWMuM Ha3HAYE€HHE MpeaMeTa «XUMHUSD TOIy4YaeT
noJpoOHYI0 HWHTEPHPETAMI0 B COOTBETCTBUM C OCHOBOIIOJIATAIOIIMMU
nonoxenusiMu GI'OC COO o B3auM00OYyCIIOBICHHOCTH IIeJiel, coAepKaHus,
pe3yabTaToB OOy4YeHUs] U TPEOOBAHUM K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB.
CBUIETENHECTBOM TOMY SIBIISIFOTCS CIEAYIOIIUE BBIMOJHSIEMbIE TPOTPAMMON TIO
XUMUU QYHKIIUH:

e uH(OPMAIIMOHHO-METOINYECKas, peaau3alus KOTOpou obecredynBaet
MOJIy4eHUE MPEJICTABICHUS O LEJAX, COACpKaHUU, OOIIEeH CTpaTeruu
o0y4yeHHUs, BOCHHUTAaHUS U PaA3BUTUA OOYYAIONIUXCS CPEACTBAMHU
MpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TPOoduIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOoTopast npeaycMaTpuBaeT
OTIpe/ICJICHHUE: MPUHITUIIOB CTPYKTYPUPOBAHUS W TOCJIEA0BATEILHOCTH
U3y4YeHUsl yueOHOro MaTepurasa, KOJIMYeCTBEHHbIX U KaUeCTBEHHBIX €ro
XapaKTEPUCTHK; TTOAXO0A0B K (OPMHUPOBAHUIO COJIEPKATEIHBHON OCHOBBI
KOHTPOJISI U OIICHKA 00pa30BaTENbHBIX OCTIXKCHUN O0YydJaroImuxcs B
paMKax WTOTOBOHM aTTecTaluu B (OpME €IUHOTO TOCYAapCTBEHHOTO
AK3aMeEHa N0 XUMUHU.



[Tporpamma ajist yriyOJa€HHOTO U3yUYECHUSI XUMUU:

e yCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COACpPKaHNE, 00s3aTeIHLHOE
JUIS U3Y4YeHHs B paMKaxX OTIENbHBIX MpoQuiiei, mpeaycMarpuBaetT
pacrpeneneHue M CTPYKTYpPUPOBAHHME €ro Mo KiaccaM, OCHOBHBIM
COJIep>KaTeIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e 1a€T MpUMEpHOE pacrpeesieHne yueOHOro BpeMEeHH, PEKOMEHIYEeMOTO
JUISl UBYUYEHHUSI OTJIEIbHBIX TEM;

e IMpejUiaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YYEHUsI Y4eOHOTo
Marepuala ¢ y4ETOM JOTUKHU OCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e HAET METOAMYECKYI) HWHTEPIPETALMIO IEeJNed W 3adady M3YYCHUS
npeaMera Ha  yriyOJEHHOM ypOBHE C YY4€TOM COBPEMEHHBIX
IPUOPUTETOB B  CHUCTEME CpeJHero  olmero  oOpa3oBaHus,
COZIEpXKATEIIbHOM  XapaKTEPUCTUKH  IUIAHUPYEMBIX  PE3YJIbTATOB
OCBOEHHMSI OCHOBHOH 00pa3oBaTEIbHON MPOTPaMMBbI CPETHEro OOIIEro
00pa3oBaHusl (JINYHOCTHBIX, METAIIPEAMETHBIX, MPEIMETHBIX), a TAKXKE
C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENIbHBIX JEHCTBUN
00yuyaroIerocsi o OCBOCHUIO COICPKAHUS ITPEIMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B MPOrpaMMe MO XUMHUHU MPETyCMOTPEHA
MIPEEMCTBEHHOCTh € OOyYE€HHEM XHMHHM Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanusi. 3a TIpeiellaMd YCTAHOBJICHHOM MPOTpaMMON TI0 XHUMHH
o0s3aTeNbHONM  (MHBAapUAHTHOM) COCTABIISIIOIIEH  COJAEpXKaHUS  Y4EOHOro
npenMera «XUMHs» OCTa€TCs BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM
COCTABJISIIOLIEH, KOTOpas JOJDKHA  ONPEHENsTbCS B  COOTBETCTBHHM  C
HaIpaBJICHUEM KOHKPETHOTO Npoduiis 00ydeHusl.

B coorBerctBHM ¢ KoHuentyaiabHbIMU moJjoxeHusmu PI'OC COO o
Ha3HAYeHUH TMpeIMeTOB 0a30BOr0 U YIIIyOJEHHOTO YpOBHEH B cHUCTEME
nuddepeHIIMPOBaHHOTO 00yUEHHSI Ha YPOBHE CPEIHEro oO0Iero oopa3oBaHUs
XUMHUSL Ha YpOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HaIpaBlIeH Ha pealnu3aluio
IPEEMCTBEHHOCTH C TOCIEAYIOIIMM JTalioM TOJYyYEHUS] XUMHYECKOTO
oOpa3oBaHMsI B paMKax HU3YYCHHUS CICIUATIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHUYECKUX  JUCHUIUIMH B BYy3aX U OpraHU3alUsAX  CPEIHEro
npodeccuoHabHOTO 00pa3oBaHus. B 93Toi CBsI3M UW3y4YeHHE TMpeaMeTa
«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHHE U YIIIyOJIeHHE
TEOPETUYECKOW ¥ TPAKTUYECKON TMOATOTOBKH OOYYArONINXCS, BBIOPABIINX
ompenenéHHpli  mpoguiab OO0ydeHHs, B TOM YHCJIE€ C TEPCIEeKTHBOU
MOCIEAYIOIEro TOMYyYEHUS] XWMHUYECKOro 00pa3oBaHUs B OpraHU3aIMsIX
npodeccuoHanbHOro oopazoBanus. Hapsmy ¢ atum, B cBetTe Tpeboanuit ®I'OC



COO k mIaHupyeMBIM pe3ybTaTaM OCBOEHUs (emepabHON 00pa30BaTeIbHOM
MpOrpaMMbl CpeHero o0Iero oOpa3oBaHMs W3YYEHHE MpeameTa «XHUMHsD)
OPUEHTHUPOBAHO TAaKK€ Ha pelIeHUWEe 3ajlad BOCIHUTAHUS U COIMAIBHOIO
pa3BUTHSL 00yYarolmuxcsi, Ha (OPMUPOBAHUE Y HUX OOIICHHTEIIICKTYaIbHBIX
YMEHHM, YMEHHUI pallioHaIN3alui y4eOHOTO Tpyaa u 0000IMEHHBIX CIOcO00B
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIPEAMETHBIA XapaKTep.

CocrapnsomuUMHA  MpeaMeTra  «XUMHUS» Ha  YpOBHE  YIUIyOJIEHHOTO
U3YYECHUS SIBIIAIOTCS yriayOia€HHbIe Kypehl — «Oprannyeckast XuMusi» u «O01mias
U HeopraHumyeckas xumus». Ilpu ompeneneHuM MOAXOAOB K OTOOpY H
CTPYKTYPHOM OpPraHM3aluu COJAEPKaHUS ITUX KypCOB B IPOrpaMMe M0 XUMHH
3a ocHOBY mpuHATH TonoxeHus GI'OC COO o paznmuuusx 06a30BOro u
yri1yOJIEHHOTO YPOBHEW M3YUEHHUS MIPEIMETA.

OcHoBy coaepxkanusi KypcoB «Opranuyeckas xumus» U «OOmas u
HEOPraHWYecKas XHMHs» COCTaBIIIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSAIIMXCA K 0a30BOMY YPOBHIO M3yY€HHs MpeAMETa. JTa CUCTEMA
3HAHUI TOJIy4aeT ONpeeiIEHHOE TEOPETHYECKOE AOIMOIHEHHUE, MO3BOJISIOLIEE
OCO3HaHHO OCBOUTH CYIIECTBEHHO OOJbIUNA 00BEM  (PAKTOIOrHYECKOTO
matepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YEHHUsS MpeaMeTa oOecredyeHa
BO3MOXHOCTh 3HAUUTEIBHOTO YBEIMYEHUS O00bEMA 3HAHUN O XUMHUYECKUX
AJIeMEHTaxX M CBOMCTBAX MX COEIMHEHH HAa OCHOBE PACIIUPEHUS U YIIIyOJICHUS
IPEICTABICHUNA O CTPOEHUU BEILECTBA, XUMHUECKOW CBSI3H U 3aKOHOMEPHOCTSX
NPOTEKaHUSI PEaKIUi, pacCMaTPUBAEMbIX C TOYKH 3PEHUS XUMHUYECKOM
KWUHETUKA W TEpMOAUMHAMHKHU. V3yueHue mnepuoanyecKkoro 3akoHa U
[lepuoguyeckoil  CUCTEMBbI  XHMHUYECKHUX  DJIEMEHTOB  Oa3upyeTrcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUAX O CTPOCHHM aToMa.
XuMuyeckasi CBA3b OOBSICHSETCS C TOYKU 3PEHHUS SHEPreTUYECKUX W3MEHEHUN
npu e€ o0pa3oBaHUM U pa3pyLICHUH, a TaKXKe C TOUKH 3PEHUS MEXaHU3MOB €&
oOpa3zoBanus. l3ydeHwe THUNOB peakUil AONONHSETCS (HOPMUPOBAHUEM
NPEICTaBICHUNA 00 PJIEKTPOXUMHUYECKUX MPOIECCaX U 3JEKTPOJIU3E PACIIABOB
U pacTBOpPOB BewIeCTB. B Kypce OpraHMyeckod XUMHUM IPU PACCMOTPEHUHU
PEaKIMOHHON CIIOCOOHOCTH COENMHEHUHN ynenseTcss o0coboe BHHUMAaHHE
BOIIpocaM 00 DJJIGKTPOHHBIX d(derTax, O B3aWUMHOM BIWSHUA aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIUii.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJEpkKaHUE KypCOB XHUMHUU
yrayOnEHHOTO YpPOBHS HM3y4YeHHUS s KJIAcCOB OMPEAENIEHHOrO MPOuUIIs
(rmaBHBIM 00pa3oM Ha HX CTPYKTYpy M XapakTep JAONOJHEHHH K oOuei
CUCTEME MPEIMETHBIX 3HaHWI) OKa3bIBAIOT BIUSHUE CMEXHBIE IPEAMETHI. Tak,
HampuMep, B COJAEpPX AHUU MpeaMera Mg KIacCOB XUMHUKO-(DU3UYECKOTO



npoduns Oonbloe 3HaUYeHUE OyAyT UMETh AJIEMEHTHI yueOHOro Marepuaia mo
oOmel xumuu. Ilpy u3ydeHun npenMera B JTaHHOM cllydae akLEHT OyaeT
clellaH Ha OOIIHOCTh METOJOB IO3HAaHUS, OOUIHOCTh 3aKOHOB W TEOPHMl B
XUMUU U B (PU3MKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKyJsipHasi TEOpHUsl B
(¢u3MKe), 3aKOHBI COXPAHEHHS MAacChl M DHEPIHH, 3aKOHBI TEPMOIUHAMHKH,
ANEKTPOJIN3A, IPEACTABICHHS O CTPOCHHUH BEILIECTB U IPYTrOe€.

B TO e BpeMs B coJepKaHMHM TMpeaMeTa Jid KJIacCOB XUMHUKO-
OMONOTUYECKOTo MPOGuUIsS OOJBIINI YIETbHBIN BeC OyIeT UMETh OpraHuYecKast
xumus. B a3TOoM ciydae nmpenocTaBiseTcs BO3MOXKHOCTH Uil Oosiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMHUYECKOM OpraHu3alu KIEeTKH Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOAAT, K NpPUMEpY, TaKHe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JMMHJbI, OCNKH, YIJIeBOJbI, HYKJICHHOBbIE
KHUCIIOTBI U Jipyrue. [Ipu 3TOM 3HaHMS O COCTaBe U CBOMCTBAX MPEACTABUTEINEH
OCHOBHBIX KJIA4CCOB OPraHMYECKMX BEILECTB CIY>KaT OCHOBOW ISl M3yYEHHS
CYILLIHOCTH IpoueccoB (POTOCUHTE3A, IbIXAHMS, TUILEBAPEHUS.

B muiane ¢gopMupoBaHMS OCHOB HAay4HOIO MHUPOBO33PEHHS, OCBOCHHS
OOLIEHAYYHBIX METOJOB IO3HAHHWA M ONBITa MPAKTUYECKOTO NPUMEHEHUS
Hay4YHBIX 3HAHUN H3yuyeHUE npeaMera «XUMHUsA» Ha YriyOJEHHOM ypOBHE
OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SX C YUEOHBIMU NMPEIMETAMU, BXOIAIIMMU B
COoCTaB  MpeAMETHbIX  obOnacteld  «EcTecTBEeHHO-HayudHblE  MPEAMETHD,
«Marematuka u nHbopMaTHKa» U «PycCkuil SI3bIK U IUTEpATYpay.

[Ipu u3yueHun yuyeOHOro mpeaMera «XHUMHsS» Ha YIIIyOJIEHHOM YPOBHE
TaKk)ke, KaKk Ha YpPOBHE OCHOBHOTO M CpenHero obmiero obOpazoBanus (Ha
0a30BOM  ypOBHE), 3aJauell  MEepPBOCTENCHHON  3HAYUMOCTH  SIBJISICTCS
dbopMupoBaHHE€ OCHOB HAayKM XHMHUHU KaKk o00JacTd  COBPEMEHHOIO
€CTECTBO3HAHUS, IPAKTUYECKOW JAESATENBHOCTH YeEJIIOBEKa M OJHOr0 U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. Pernenue 3Tod 3amauu Ha yriayOinEéHHOM
YPOBHE M3Y4YE€HUs MpeAMETa MPEANOoJIaracT peaqn3altio TaKuX 1eseH, Kak:

e (QopMupoBaHue MNpeACTaBICHUI: O MaTEpHATILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABA€MOCTH SIBJICHUW MPUPOIBI, O MECTe
XUMUM B CHUCTEME €CTECTBEHHBIX HAayK M €€ BeIyllel poyin B
0o0ecreYeHn YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA: B PEIICHUU
poOJieM PKOJIOTUYECKOU, YHEPTreTUUECKON 1 MUIIEBOM OE30MacHOCTH,
B Ppa3BUTUU MEIMIIMHBI, CO3JaHUM HOBBIX MaTEpUaJOB, HOBBIX
HMCTOYHHKOB SHEPIuH, B o0ecrieueHuun PaLMOHAIIEHOTO
NPUPOIONIONB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH
KyJIbTypbl ~4EJOBEKa, a TakXKe DSKOJOTHYECKH OOOCHOBAaHHOTO
OTHOULIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CpelIe;



OCBOCHME CHCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XHMHUYECKOU
COCTaBJISAIONICH €CTECTBEHHO-HAYYHOU KapTUHBI MHpa:
byHIaMEHTAIBHBIX TOHATHMN, 3aKOHOB M TEOPUI XUMHH, COBPEMEHHBIX
MPEJCTABICHUN O CTPOCHUH BEIIECTBA HA PA3HBIX YPOBHIX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIPHOM, O TE€PMOJUHAMHUYECKUX H
KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKIIUM, O
XUMHUYECKOM PAaBHOBECHM, PAaCTBOpax M JHCIEPCHBIX CHUCTEMaX, 00
OOIIMX HaYYHBIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOJICTBA;
dbopmupoBaHre y  OOyYaroImMXCs  OCO3HAHHOIO  IOHUMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUUYECKUX 3HAHUU NJI1 OOBSICHEHUS
KJIFOYEBBIX UJEH U MPOOJEeM COBPEMEHHON XUMHH, JJisI OOBSICHEHUS U
IPOTHO3UPOBAHUS  SIBJICHUM, HMMEIOIUX  €CTECTBEHHO-HAYYHYIO
IPUPOy; TPaAaMOTHOTO pelieHuss IpoOJieM, CBSA3aHHBIX C XUMHEH,
MPOTHO3UPOBAHHUS, AHAIN3a W OIEHKUH C TMO3UIMH SKOJOTUYECKOU
0€30MMacHOCTH  MOCHEACTBUM  OBITOBOM W IPOU3BOJICTBEHHOM
NEATEIbHOCTH YEJIOBEKA, CBA3AHHOM C XHUMWYECKHM MPOU3BOJICTBOM,
HCIIOJIb30BaHUEM U TTepEepabOTKOMN BEIIECTB;

yrayOJICHUE TPEJICTABICHUNM O HAy4YHBIX METOJaX IO3HAHWS,
HEOOXOJIUMBIX JJIsi MPUOOPETEHUS YMEHUN OPUEHTUPOBATHCS B MUPE
BCIIECTB M OOBACHEHHS XWMHUYCCKHX SIBICHUHM, HMCIOIIMX MECTO B
MPUPO/IC, B MPAKTUYECKOU NECATEILHOCTH U MOBCEAHEBHOM KU3HU.

B mane peanuzanuu MepBOOYEPETHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(GYHKIIUNA TIETOCTHON CUCTEMBI CpeTHero o01ero oopa3oBaHus Mpu U3y4YEeHUU
npenMera «XuMHUS» Ha YrayOJn€HHOM ypOBHE O0COOYI0 aKTyaJbHOCTh
MPHOOPETAIOT TaKue MU U 33/1a4H, KaK:

BOCIHUTAHUE YOEKIEHHOCTH B IO3HABAEMOCTH SIBIICHUI MPUPOJIBI,
YBaXEHHUsI K TMpOILIECCYy TBOPYECTBA B OO0JIACTH TEOPETHUUYECKHX U
MPUKJIATHBIX UCCIIEIOBAaHUHN B XUMHUH, (POPMUPOBAHNE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHUIO HAa  OCHOBE  YCBOGHUS
00II€YETIOBEUECKNX [IEHHOCTEH;

pa3BUTHE TO3HABATECIBHBIX HMHTEPECOB, HMHTEIUICKTYalIbHBIX U
TBOPUECKUX CIOCOOHOCTEH 0O0yyaromuxcsi, (pOpMHUpPOBAHUE Y HHUX
CO3HATENBFHOTO OTHOIIEHUS K CamMOOOpa30BaHUIO U HENPEPHIBHOMY
0o0pa3oBaHMIO KaK YCIOBHIO YCHENIHOW MNPOPECCHOHAILHON U
OOIIECTBEHHOMN N1E€ATENbHOCTH, OTBETCTBEHHOIO OTHOILIECHUS K CBOEMY
3I0POBbIO U IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;



e (opMupoBaHue yMEHHI U HABBIKOB PAa3yMHOTO MPHUPOIOTIOIL30BAHMS,
pa3BUTHE  DKOJOTHYECKOW  KyJNbTYphl, TNPUOOPETCHHWE  OIbITa
0O0IIECTBEHHO-TIOJIC3HON SKOJIOTHYCCKOM IeSITCIIBHOCTH.

OO0miee YKMCIIO YacoB, TMNPEAyCMOTPEHHBIX JUIsI M3YyYCHUS XUMHU Ha
yIIyOJIEHHOM YPOBHE CpeaHero oo1iero oopazoBanus, cocTaisieT 204 yacos:
B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 ygaca (3 gaca B
HEJIEIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

IIpenmMer wu 3HayeHWE OPraHUYECKOW XUMHUH, MPEICTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DNEeKTPOHHOE CTPOCHHE aToMa YTIJepoJia: OCHOBHOE M BO30YKIEHHOE
COCTOsiHUA. BajieHTHBIE BO3MOXKHOCTH aroMa yriepoaa. XUMUYecKas CBs3b B
OpPraHMYECKUX COEIMHEHUsX. Tumbl TUOpUAM3ALUU aTOMHBIX OpOHUTaIel
yriepoga. MexaHu3Mbl 00pa3oBaHUs KOBAJCGHTHOW CBS3U (OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN). TUIBI EepeKpbIBaHUS aTOMHBIX OpOWTanei, 6- U -
cBsa3u. OnuHapHasi, ABOWHas M TpoMHas cBsi3b. CrnocoObl pa3pbiBa CBs3ed B
MOJIEKyJIax OpraHuyeckux BemecTB. lloHaTne o CcBOOOJHOM pajauKae,
HYKJIEOpUIIE U 3IIEKTpodue.

Teopust crpoeHuss opraHmdyeckux coenuHeHud A.M. byrtnepoBa u
COBPEMEHHBIE TIPEACTABIEHUA O CTPYKTypEe MOJEKYJd. 3HAYEHUE TEOPUH
CTPOCHHUS OPraHUYECKUX COCIMHEHUN. MONEKyIsIpHBIE W CTPYKTYpHBIE
Gopmynbl.  CTpykTypHble (QOpPMYJBl  Pa3IMYHBIX BHUJAOB: pa3BEpHYTasd,
COKpaméHHas, ckenerHas. M3omepus. Buasl wu3oMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAsI. JJNEKTPOHHbIE A(PEKTHI B MOJEKYJIaX OPraHUuYECKHX
COEIMHEHUI (MHIYKTUBHBINA U ME30MEPHBIN 3 (PEKTHI).

[IpeacraBnenne o kiaccupuKalMu OpraHMYecKux BemecTB. [loHaTHE O
GyHKIIMOHATBHOU CpyIIIIE. I'omonorus. ['omonornueckue psAbL.
Cucremarnueckass HoMeHknaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTAENBHBIX MMPEACTABUTENECH.

OcoOenHocTy U Ki1accuuKaiysi OpraHuyeckux peakiuii. OKuCIUTeIbHO-
BOCCTAaHOBUTEIBHBIE PEAKLIUHA B OPraHUYECKOU XUMUH.

OKCHEepUMEHTAIBHBIE METOABl W3YYEHHUs BEIIECTB M UX MPEBPALLECHUN:
O3HAaKOMJIEHUE C 00pa3llaMu OpPraHUYeCKHX BELIECTB M MaTepuajaMud Ha UX
OCHOBE, OMBITHI IO MPEBPALICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, oOyriIMBaHHE M TOPEHHE), KOHCTPYMPOBAHUE MOJENECH MOJIEKYI
OPraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.

Anxkansbl. ['oMosiornueckuil psja ankaHoB, oOuiast GpopMyJia, HOMEHKIJIATypa
U HU30Mepusl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKAHOB,



sp’-ruGpuamsanus  aTOMHBIX OpOWTAlell yriaepojga, G-CB3b. (DH3HUECKHE
CBONCTBA AJIKAHOB.

XYMHUYECKHE CBOMCTBA alIKaHOB: PEaKIMU 3aMELICHUs, HM30MEpHU3alluH,
JETUIPUPOBAHMS, TUKIIU3AIMH, TUPOJIN3a, KpeKuHra, ropenus. [IpencraBnenue
0 MEXaHU3ME PEaKIil paJuKAIbHOIO 3AMEILIECHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs U IPUMEHEHUE AJIKAHOB.

Huknoankanel. OO6mias  Qopmynia, HOMEHKJIaTypa U  HU30MEpHs.
OcCOOEHHOCTH CTPOCHHSI W XUMHUYECKHUX CBOMCTB MalbIX (LIMKJIOINPOTAaH,
UKIOOyTaH) W OOBIUHBIX (IMKJIONEHTAH, IMKJIOTEKCaH) IMKIOAIKAHOB.
CnocoObl OJIy4eHHS U PUMEHEHHE LIMKJI0AJIKaHOB.

Ankensl. ['omosornueckuidi  psij  ajnkeHoB, obOmas  dopmya,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ
AJIKEHOB, SP°-THOPHAM3ALMS ATOMHBIX OpOHMTaneil yriepoma, o- H T-CBSI3M.
CtpyktypHas u reoMeTrpuueckas (LHUC-TpaHC-) wu3oMmepus. Duzndeckue
CBOWCTBA aJKEHOB. XHMHYECKHE CBOMCTBA: PEAKIUU IPUCOCAUHECHUS,
3aMElIEHHUs B 0-TI0JIOKEHUE TIPU JBOMHOM CBSI3U, MOJTUMEPHU3AIUU U OKUCIICHHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakUUMU Ha JABOMHYIO CBS3b.
CriocoObl IOJTy4eHHs ¥ IPUMEHEHUE aJTKEHOB.

AJIKaTUCHBI. Knaccudukanus AIKAMEHOB (conpspkEHHBIE,
M30JIUPOBAaHHbIE, KyMyauposanuvie). OCOOCHHOCTU 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzarust conpspKEHHBIX AEHOB. CrocoObl MOMyYeHUs] U PUMEHEHHE
aJIKaJINCHOB.

Ankunbel.  ['oMonorvueckuit  psg ankuHOB, oOmas  dopmyna,
HOMEHKJIaTypa M HU30MepHUsl. DIJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
MOJICKYJT ~ QJKWHOB, SP-TUOpUAM3aIUsi AaTOMHBIX oOpOWTanel yriepoja.
du3n4ecKkne  CBOMCTBA  aJKMHOB. XMMHYECKHE  CBOMCTBA:  PEAKIUU
MPUCOCAVHEHHUS, JAUMEpPU3AIMU U TpUMEpHU3aluu, OKucieHus. KuciorHeie
CBOMCTBA AaJKWHOB, HUMEIOIIMX KOHIIEBYIO TpPOMHYIO CBs3b. KadecTBeHHBIC
peaKIuy Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS M IPUMEHECHHUE aAJIKHHOB.

ApoMaTrhuecKkue yriieBoaopoabl (apeHbl). 'oMonoruyeckuil psiji apeHos,
obmas  ¢dopMyna, HOMEHKIAaTypa ©  HW30MEpHUA.  ODJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHME MOJeKynbl OeH3ona. dusmyeckue cBOWCTBa
apeHoB. XMMHUYECKHE CBOMCTBA OEH30J1a K €r0 TOMOJIOTOB: PEaKIUU 3aMEIlCHHUS
B OCH30JIbHOM KOJIBIIE U YTJIEBOJOPOJAHOM paJUKale, peaKkiuu MPUCOEIUHECHMUS,
OKHClIeHne TomoiyioroB Oen3ona. [lpencraBnenne 00 OpHUEHTHUPYIOIIEM
NEUCTBUM 3aMecTuTesied B OEH30JIbHOM KOJIblIE Ha MPUMEPE aJKUIIbHBIX
pPaaNKaIoB, KApOOKCUIBLHOM, THIPOKCUIBHOM, aMUHO- U HUTPOTPYMIIbI, aTOMOB



rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmmepusarus
ctupoiia. CriocoObl MOTYYEHHUS] U MPUMEHEHUE apOMATUUECKUX YTIEBOIOPOJIOB.

[Ipuponnsnii ra3. IlomytHele HedTsHble Ta3bpl. Hedpts u @
npoucxoxjaeHue. KamMeHHbId yTroiab M NpOAyKThl ero mnepepadboTku. CrocoOsl
nepepaboTku HePTH: TEPEeroHKa, KPEeKUHT (TePMUYCCKUN, KaTaTUTUUECKUN),
pudopmunr, nmponm3. [IpoaykTel mepepaboTku HedTH, WX TPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B OBITY.

I'eHeTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu
3aMEIIEHUs] TajoreHa Ha TUJPOKCOTPYIIY, HUTPOTPYNIy, HAHOTPYIIY,
aMuHOrpynmy. JlelicTBMEe Ha TaJIOTEHIPOU3BOJHBIC BOJAHOTO W CIHPTOBOTO
pactBopa ménoun. BzauMoaelcTBue IUrajJoreHalkaHOB ¢ MAarHUEM U IUHKOM.
[TonaTe 0  METAUNIOOPTaHUYECKUX  COEAUHEHHUsX.  Vcmosib30BaHHE
rajlOTeHIPOU3BOJIHBIX YTJIEBOJIOPOJIOB B OBITY, TEXHUKE M TMPU CHHTE3EC
OpraHUYECKUX BEILECTB.

DKCIepUMEHTAIbHBIE METOIbl M3Y4YEHHUsI BEIECTB M UX MPEBPAIICHUI:
u3ydeHue  (QU3MYECKUX  CBOMCTB  YIJVIEBOJOPOJOB  (pPacTBOPUMOCTH),
KaueCTBEHHBIX PEaKIUi YIJIEBOIOPOIOB PA3IMYHBIX KJIacCOB (0OECIBEUMBaHHE
OpOMHOM WJIM MOJHOM BOJIbI, paCTBOpA MEpMaHTaHaTa KaJlusl, B3aUMO/ICHCTBUE
aleTUJIeHa ¢ aMMMAYHbBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapy>XeHHE yTiepojia ¥ BOJOPOJa B OPTraHWYECKUX BEIIECTBAX, MOJIYYCHHE
ATWJICHA M U3Y4YEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJuekuusmu «HedTb» u
«Yromb», ¢ oOpasllaMH TIacTMAacC, Kay4yKOB U PE3UHBI, MOJICTUPOBAHHE
MOJIEKYJI YTIIEBOJOPOIOB U raJOT€HIIPOU3BOAHBIX YTIIEBOJIOPOIOB.

KucJiopoacoaep:kamnue oprannyecKkue coeJHHeHHs.

[IpenenvHbie ogHOaTOMHBIE CHUPTHI. CTpoeHHE MOJIEKYN (Ha MpuMepe
MeTaHola W dTaHoiya). ['omonmormueckuii psif, obOmas (opmyna, u3oMepus,
HOMEHKIaTypa U kiaccudukamus. Duszuueckue CBONUCTBA MpeaeIbHbIX
OJIHOATOMHBIX CIUPTOB. BOJOpOJHBIE CBS3UM MEXKIYy MOJICKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKIMU 3aMEIICHUS, JeTupaTallii, OKHCIICHUS,
B3aUMOJICUCTBUE C OPraHMYECKUMH UM HEOPraHUYECKUMH  KHCJIOTaMH.
KauectBeHHass peakuuss Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHOJNA U
METaHOJila Ha opraHu3M ueyioBeka. CrnocoObl MOJYy4YeHUST U TPUMEHEHHE
OJITHOATOMHBIX CITUPTOB.

[Ipocteie 2¢upsl, HOMEHKIaTypa U u3omepus. OcoOeHHOCTH (PU3UIECKUX
Y XUMUYECKUX CBOWCTB.

MHoOroaToMHbI€ CHUPTHI — 3THJICHIJUKONIb U riaunepuH. dusnyueckue u
XUMHAYECKUE  CBOWMCTBA:  pEAKUMHM  3aMENICHUs,  B3aUMOJEUCTBHE  C



OpraHU4YeCKMMHA M HEOPraHWYECKHMMH KHCIOTaMH, Ka4eCTBEHHAs pPEaKLUs Ha
MHOroaroMHble  coupTel.  [IpeactaBieHne 0  MeXaHU3ME  peakUui
HYKJICOQUIBHOTO 3amelleHus. JlelicTBue Ha opranusm 4yesoBeka. CrocoObl
[OJyYEHUS! U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enos. CTpo€HHE MOJIEKYJIbI, B3aUMHOE BIIMSHHUE TUAPOKCOIPYIIIBI U
6enzonpHOTO siapa. Pusnueckue cBoicTBa eHona. OCOOEHHOCTH XUMHUECKUX
cBoiicTB (heHosa. KauecTBeHHble peakiuu Ha (eHon. TokcuuHOCTh (eHoa.
Crioco0pl nostyueHus U npuMeHeHue gpexomna. @enondopmanpaeruasas cMoia.

KapOoHuibHbIE COENMHEHUS — aNbAETUAbl U KETOHBI. JIEKTPOHHOE
CTpO€HHE KapOOHWUJIBHON TIpynibl. ['OMonoruvyeckue psaapl aabAETHIOB H
KETOHOB, o0mas (¢opmyia, U30MEpHUsl U HOMEHKIIaTypa. Pu3nuecKre CBOMCTBA
aNbJECTUOB MU KETOHOB. XHUMHYECKHME CBOMCTBA AJIBJIETMIOB U KETOHOB:
peakuuu npucoennHeHus. OKUCIEHUE aJIbJIErUI0B, KAYECTBCHHBIC PEaKLUN Ha
anbaeruapl. CnocoObl MOMyYeHUs! U IPUMEHEHUE aJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTHL. (OcoOeHHOCTH
CTPOEHHS MOJIEKYJl KapOOHOBBIX KHCIOT. HM3omepuss U HOMEHKJIATypa.
®dusuyeckrue CBOICTBA OJHOOCHOBHBIX MpPEAEIbHBIX KapOOHOBBIX KHUCIOT.
Bonopoanbie cBA3M MEXAYy MOJIEKyJIaMHU KapOOHOBBIX KHUCIOT. XUMHUYECKHE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peakuus Tepu(prKalnu, peakiuu ¢ y4acTUEM
YIJIEBOOPOAHOTO paaukaia. OcoOEHHOCTH CBOMCTB MYpPaBbUHOM KHCIIOTHI.

[TonsiTue O TNPOU3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3(upax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HENPEACIBHBIX H
apoMaTUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHCJIOT,

TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenn BhICHIUX KapOOHOBBIX KUCIOT:
CTE€apUHOBAsI, AJLMUTUHOBAS, OJIEUHOBAS, JUHOI€8As, NTUHOAEHOB8As KUCIOTHI.
CriocoObl IOJTydeHHMs ¥ IPUMEHEHHE KapOOHOBBIX KHCTIOT.

Crnoxuble »¢upsl. ['oMonorudyeckuit psa, oodmast Gopmyia, usoMepus u
HOMEHKJIaTypa. PU3NUEeCKUe U XUMHUYECKHUE CBOMCTBA: TUAPOJIM3 B KUCJIOW U
LIEIIOYHOU Cpefie.

Kupsl. Ctpoenue, puznueckue 1 XUMUYECKUE CBOMCTBA KUPOB: THAPOIU3
B KUCJOW W 1eraoyHou cpene. OCOOEHHOCTH CBOWCTB KHPOB, COAEpMKAIIUX
OCTATKH HEMPEAENIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

OO6mas xapaktepuctuka yrieBojaoB. Kiaccudukanus yrieBogoB (MOHO-,
IU- W Tojucaxapuibl). MoHoOcaxapuIbl: TJIOK03a, (pPyKTO3a, TalaKTo3a,
pubo3za, nezokcuprbo3a. OU3NYECKUE CBOMCTBA M HAXOXKIEHUE B TMPHUPOJE.
@oTtocuHTE3. XHMMHMYECKHE CBOWCTBA TJIIOKO3BL: PEAaKIUU C Yy4acTHUEM
CIUPTOBBIX M QJIbJECTUIHOW TPYIIN, CIUPTOBOE U MOJOUYHOKHUCIOE OpOKEHHE.



[IpuMeHeHre TIIOKO3bl, €€ 3HAYEHHWE B JKU3HEACATENBHOCTH OpraHu3Ma.
Hucaxapuapl: caxapo3a, MajabTO3a M JakTo3a. BoccTaHaBiauBawIIUEe U
HEBOCCTaHABIMBAOIINE nucaxapuabl. [ uaponus nucaxapuaoB. HaxoxneHnue B
npupoae u npuMmeHenue. [lonaucaxapuipl: Kpaxmal, TJIMKOT€H U LEJUTI0JI03a.
CtpoeHre MakpOMOJEKYJl Kpaxmalya, IJUKOreHa W LeJUTI0J03bl. Pu3nueckue
CBOMCTBAa KpaxMajla M ULEJUIIOJI03bl. XMMHYECKHME CBOWCTBA Kpaxmaia:
TUAPOJIN3, KadyeCTBEHHAas peakiusi C HOJAOM. XHUMHUYECKHE CBOICTBa
HEJUIIONIO3bl:  THAPONIN3, TModydeHue os¢upoB 1emwnono3bl. [lonarue 006
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
pPacTBOPUMOCTh Pa3IMYHbIX CIHPTOB B BOJE, B3aMMOJICHCTBUE 3TaHONA C
HAaTPHUEM, OKUCJIEHUE TUJIOBOIO CHUPTA B AJNBJCTHJ HA PACKaJIEHHON METHOU
IPOBOJIOKE, OKHUCIIEHHE ATHJIOBOTO CIHMpTa AUXPOMATOM Kayus (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), KAUECTBEHHbIE PEAKIUU HA aJIbAETUIbI (C
ruapokcuiom auammuHcepeOpa(l) wu  rugpokcuagom  meau(ll)), peaxuums
mmmnepuHa ¢ rugpokcuaom  meau(ll), xumuueckue cBoiicTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aMMOJCHCTBHE pACTBOpA TIJIOKO3bl C THUAPOKCHIOM
meau(ll), B3aumoelicTBre Kpaxmania ¢ MOJIOM, PEIICHUE dKCIEPUMEHTAIBHBIX
3amay o temaM «CrnupTel U ¢eHonb», «KapOoHoBbIe KUCHAOTHIL. ClOKHBIE

a(upb.
A30TcoAep:KalIMe OPraHnYecKne COeTUHEHUs.
AMUHBI — OpraHMyYeckre TpOU3BOAHBIE ammuaka. Kraccudukarms

aMUHOB: anudaTUYEeCKUe W apoMaTHYECKHe; IEpBUYHbIC, BTOPUYHBIE U
TpeTuuHbie. CTpoeHre MoJIeKyJ, 001mas popmyia, H30MepHs, HOMEHKIIATypa U
¢u3nueckue CBOMCTBA. XUMHUYECKOE CBOMCTBA anu(ATUYECKUX aMHHOB:
OCHOBHBIE CBOMCTBA, aJIKWJINPOBAHKUE, B3aWUMOJCHUCTBUE NEPBUYHBIX aMHHOB C
a30TUCTON KUCnoToi. CoJli aJKUIaMMOHHUS.

AHWIMH — MpPEICTABUTENb aMUHOB apomaTuyeckoro psnpa. CrpoeHue
aHWJIMHA. B3anMHOE BIHMSHME TpyINIl aTOMOB B MOJIEKYJE aHWIMHA.
Oco0EHHOCTH XMMHMYECKHX CBOMCTB aHWIMHA. KadyecTBEHHbIE peaklUuud Ha
aHwimH. CrnocoObl TMOJydYeHUsT M TpPUMEHEHHE aau(aTHUYeCKUX aMHUHOB.
[Tonydenue aHWIMHA U3 HUTPOOEH301a.

AmuHokucioTel. HomeHnknatypa u nzomepusi. OTaenbHble IPEICTABUTENN
(-AMUHOKHCJIOT: TJMUWH, ajaHuH. @Ousnueckue CBOWCTBA aMHHOKHUCIIOT.
XYWMUYECKHE CBOMCTBA AMUHOKHUCIOT KakK aM(OTEpHBIX OPraHU4YEeCKHX
COCIMHEHHM, peaklus MOJUKOHACHCALMK, O00pa30BaHUE TMENTUAHON CBS3M.
buonornyeckoe 3HaueHne aMUHOKUACIOT. CUHTE3 U THIPOJIU3 ITENTHUIOB.



benku kak npupoansle noaumepsl. IlepBudHas, BropuuHas U TpeTUUHAS
CTpyKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOIU3, JE€HATypaLHs,
KayeCTBEHHBIE PEAKIIMM Ha OEIIKH.

DKClepUMEHTAJIbHBIE METO/Abl M3YYEHHs BEIIECTB W UX IPEBpAILlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, J€HATypauus O€JKOB MpPU HArpeBAaHUU, LIBETHHIE
peakuuu Ha O€JIKM, pEIIEHWE SKCHEPUMEHTAIBHBIX 3aJad [0 TeMam
«A3oTcoaepKallue — OpraHuYeckue  coeauHeHus» U «PacmosHaBaHue
OpPraHUYECKUX COEAUHEHUN.

BbicokoMouieKkyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHSATHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHHIA:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AINHU, CPEAHSISA
MOJIEKYJIsIpHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COECIMHEHHUI — NIOJIMMEPU3ALNS U ITIOJTUKOHACHCALHS.

[Tonumepublie Marepuanbl. Ilmactmaccsl (MOMMATHIIEH, TMOJIUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJIMCTUPOJI, TOIUMETUIMETAKPUIAT, MOJUKAPOOHATHI,
MOJIMATUIIEHTEPEPTANAT). Y THIIM3ALUs U IEpepadOTKa IIACTHKA.

DOnacToMepbl:  HATYPAJIBHBIA  KaydyyK, CHHTETHYECKHME  KaydyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJOMOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CAHTETHYECKHUE (KAaIIPOH U JIaBCaH).

[Tonumepsbl CHELHAITBHOTO Ha3HA4YEeHUs (Teduion, KeBJap,
AJIEKTPONPOBOIAIINE TOJTUMEPHI, OMOpa3IaraeMble MOJUMEPHI).

OKCNEepUMEHTAIBHBIE METOABl W3YYEHHs BEIIECTB M MX MPEBPALICHUI:
O3HaKOMJIEHWE C oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJJaCTMAcC, Kay4yyKOB, PEIICHHE HKCIEPUMEHTAJIbHBIX 3a7a4 10 TeMe
«Pacno3HaBaHHe MJIaCTMACC U BOJIOKOHY.

Pacuérnble 3anaum.

Haxoxnenue MoONeKyJIssipHOM (QOpMyJibl OPraHMYECKOro COEIUHEHUs MO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJICKYJISIPHOM (DOPMYJIBI OPraHUYECKOTO COEIUHEHHS MO0 Macce (00bEMY)
MPOAYKTOB CrOopaHus, 10 KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiuu W/WIM HCXOJHBIX BELIECTB, YCTAHOBJEHHE CTPYKTYPHOU (POpMyIIbI
OpPraHUYeCKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB
MOJIYYECHHUSI, ONPe/ieNIeHUEe J0JIM BBIXOJAA MPOJYKTa Peakluud OT TEOPETHUUECKH
BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peasmszannss MeXNpeIMETHBIX CBA3CH NPU H3YYEHUM OPraHUYECKOU
xumun B 10 Kimacce OCyHIECTBIISIETCS 4Yepe3 HCIIOJIb30BAHUE Kak OOIIMX



€CTECTBCHHO-HAYYHBIX TOHSATUH, TaK M TOHATUH, MPUHATHIX B OTHAEIBHBIX
MpeAMETaX €CTECTBEHHO-HAYYHOIO LUKIIA.

OOmue ecTeCTBEHHO-HAay4yHble TIOHATHUSA: SIBICHHWE, Hay4dHbIl (akT,
TUIOTE3a, TEOPHsl, 3aKOH, aHAIMW3, CHUHTE3, KiacCUuKanus, HaOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICIINPOBAHUE.

®uzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWTPOH, MOJEKYJIA,
HSHEPreTUYECKU YpOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIUYMHBI, €IUHUIIBI U3MEPEHUs, CKOPOCTh, SHEPIHUA,
Mmacca.

buonorusi: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIMU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIN U reTepoTpOHBIN THUIl TUTaHUS, OpPOKEHHE,
(doTrocuHTE3, IBIXaHUE, OCJIKH, YTJIEBOIbI, KHUPbI, HYKICUHOBBIE KHCIOTHI,
(bepMEHTHI.

['eorpadusi: monesHpie HCKOMaeMbI€, TOIIUBO.

TexHonorus: NHINEBbIE MPOAYKTHl, OCHOBHI PAIMOHATBHOTO IHTaHUS,
MOIOIIME CPEICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teoperuueckue 0CHOBbI XMMMH.

AtoM. CocTtaB aTOMHBIX saep. XHUMHUYECKHN 3jeMeHT. WM30Tombl.
CrtpoeHue 3JeKTPOHHBIX 000JI0UE€K aTOMOB, KBAHTOBBIE YHCJIa. DHEPreTUUECKUE
YPOBHU M TOAYpOBHU. ATOMHbIe opOutanu. Krnaccudukamuss XUMHYECKUX
3JIEMEHTOB (S-, p-, d-, f-amemenToi). PacnpenencHue 37JEKTPOHOB MO aTOMHBIM
opOuTansiM. JEKTPOHHbIE KOH(MUTYypallud aTOMOB DJJIEMEHTOB IEPBOTO—
4eTBEPTOTO MEPUOIOB B OCHOBHOM M BO30YKJIEHHOM COCTOSTHUU, DJICKTPOHHBIC
KOH(UTYpallMi HOHOB. DJIEKTPOOTPULIATEIIHHOCTD.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XUMHYECKUX
snementoB  J[.MI. Menneneera. CBsi3b NEPUOAMYECKOTO  3aKOHA U
[Teppoan4eckol CUCTEMBI XMMHUYECKHX JJIEMEHTOB C COBPEMEHHOW TEOpPUEHN
CTPOEHUSI AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX MMHU MPOCTHIX U CJIOXKHBIX BEIIECTB MO TPYIIaM U
nepuoiaMm. 3HaueHue nepuoauyeckoro 3akona JI.11. Menpaeneena.

XuMH4deckass CBsI3b. BUABI XMMUYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAS,
MeTtayumueckas. Mexann3mbl 00pa30BaHMs KOBAJCHTHOW CBSI3U: OOMEHHBIA U
JOHOPHO-AaKIENTOPHbIM.  DHeprus W JiuMHAa  CBsA3U.  [lodsipHOCT®,



HANpPaBJICHHOCTh W HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KparTHble CBs3M.
Bonoponnas cBa3b. MeXMONEKYIAPHBIE B3aUMOIECHCTBHS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTU aTOMOB. CBS3b AJEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ C HMX TE€OMETPUUYECKUM CTpOoeHHEeM (Ha TMpuMepe
COEIMHEHU PJIEMEHTOB BTOPOIO MEPUO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX coeluHEHUsX. COCTaB KOMILIEKCHOTO
HOHA:  KOMIUIEKCOOoOpa3oBareilb,  JIMTAHIbl.  3HAY€HUE  KOMILUIEKCHBIX
coenuHeHuu. [loHATHE O KOOPAMHAIIMOHHOW XUMUH.

BemecrBa MOJEKYJISIPHOTO Y HEMOJIEKYJSIPHOTO  CTpOEHHUs. THIIb
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsTue o qucnepcHbIx cucteMax. Mctuanaeie pactBopsl. [IpencraBienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHILIEHTPAIMU PACTBOPOB:
MaccoBasi J10J1s1 BEUIECTBA B paCTBOPE, MOJIsIpHAsA KOHILIEHTpanus. HaceieHHbie
Y HEHACBHIIICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudukanuss ©  HOMEHKIATypa  HEOPTraHMYECKUX  BEIIECTB.
TpuBuanpHble HA3BaHUA OTICIBHBIX MPEACTABUTEIIEM HEOPTaHUYECKUX
BEILIECTB.

Knaccudukanus  XuMUYECKUX  peakIuid B HEOPraHUYECKOH W
OPTraHUYECKON XMMHH. 3aKOH COXPAHEHHUS MAaCChl BEUIECTB; 3aKOH COXPaHEHHUS
U TpeBpalleHuss dHEPrud NpU XUMUUYECKUX peakiusx. TersoBbie 3(PGheKTh
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHMUYECKOM peakluuHh, €€ 3aBUCUMOCTh OT Pa3IN4HbIX
¢daktopoB. ['oMoreHHbie U reTeporeHHbIe peakiuu. Karanus u kaTanu3aTopsl.

OOpatumble U HeoOpaTUMbIE peaKUuu. XHUMHYECKOE paBHOBECHE.
Koncranta xumMuueckoro paBHOBecHs. DaKTOpbI, BIMSIONIME HA TMOJIOKECHHUE
XUMHYECKOTO PaBHOBECHS: TEMIIEpATypa, JABJICHHE U KOHIIEHTPAI[UU BEIIECTB,
ydacTByromux B peakuuu. [Ipuanun Jle [larense.

OnekTpoiutuueckas auccouuanus. CHIbHBIE W CJIa0ble AJICKTPOJIUTHI.
Crenens auccounanuu. Cpena BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpasbHas,
menoyHas. Bopopoassiii mokazarens (PH) pactBopa. T'maponus cosneil.
Peaxiiuu nonHoro oomeHa.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakunu. (CTeneHb OKUCIIEHUS.
Okucnurenb M BOCCTAaHOBUTENb. [IpoleCChl OKHCIIEHUS U BOCCTAHOBJICHUS.
Baxneime OKUCIUTENIN M BOCCTAHOBUTENIM. MeETOa 3JIEKTPOHHOrO OanaHca.
DJIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAILICHUI:
pa3loXKEeHUE MNEPOKCHAA BOIOpPOJA B MPHUCYTCTBUM KaTaau3aTropa, MOIEIU
KPUCTAUIMYECKUX  PEHIETOK, IMPOBEJCHHE peaKuid HOHHOTO OOMeHa,



OTPENICJICHUE CPEJIbl PACTBOPOB C MOMOIIBIO UHANKATOPOB, U3YUEHUE BIIMSHUS
pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHWMHYECKOM pEAKIMU M TMOJOKCHUE
XUMHYECKOTO PAaBHOBECHSI.

Heoprannueckasi Xumusi.

[lonoxxenne HemerauioB B llepmoaudeckolr cucreMe XHMHYECKHX
sanementoB J[.M. MeHnneneeBa U OCOOCHHOCTH CTPOEHUSI HMX aTOMOB.
dusnyueckre CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yrieposa).

Bonopoa. I[onydenue, ¢pusndeckue U XMMHUYECKUE CBOWCTBA: PEAKIIUU C
METa/UlaMAd W HEMETaJulaMH, BOCCTAHOBUTEIBbHBIE CBOMCTBA. [ WMIOpUIBL.
TonnuBHBIE AIIEMEHTHI.

l"anorensl. Haxoxaenue B npupojie, CocoObl MoayyeHus, Gu3nueckue u
XAMUYECKUE CBOWCTBA. ["anoreHoBOIOPOIBL. Baxuenmue
KUCJIOPOJACO/IEpKAIIMEe  COeAMHEHUs  rajoreHoB.  JlabopatopHeie U
MIPOMBIILICHHBIE CTIOCOOBI MOJIyYeHUs rajJoreHoB. [[puMeHeHre rajJoreHoB 1 ux
COCIMHECHUMU.

Kucnopon, o30H. JIaboparopHbie U MPOMBIILIEHHBIE CTIOCOOBI MOTyUYEeHHUS
Kkuciopoaa. Gu3ndeckue U XMMUYECKHE CBOMCTBA U MPUMEHEHHUE KUCIOPOJa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. HaxoxxneHue B mNpupoje, CHOCOOBI MOdy4deHHs, (U3UYECKHE U
xumudeckue cBoictBa. CepoBomopon, cyiabdunbl. Oxcupn cepoi(1V), oxcun
cepoi(VI). Cepuucras u cepHas KUCIOTHI U MX cojid. OCOOCHHOCTH CBOKCTB
CEpHOU KUCIIOTHI. [IpruMeHenne cepol U €€ COeTMHEHUM.

A3oT. HaxoxJeHue B mpupoje, CrnocoObl MOJydeHHs, (puznueckue u
XMMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcuUIbl a3oTa. A30TUCTas M
a30THAs KHUCIOTBI U WX coidu. OCOOEHHOCTH CBOWCTB a30THOM KHUCIIOTHI.
[IpumeHeHue a30Ta U ero COeqUHEHU. A30THBIE y100pEHusI.

®docdop. Haxoxkaenue B mpupojie, CriocoObl MoaydeHus, (U3ndeckue u
xuMuueckue cBoiictBa. @ochuasl u dochun. Oxcunbl dhochopa, dhochopHas
kuciora u e€ conu. I[lpumenenne dochopa u ero coequnenuit. docdopHbie
yao0peHus.

VYrinepon, HaxoXJIeHHWEe B NpUpojae. AJUIOTPONMHBIE MOAUDUKAIUY.
duznyeckue MW XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcun yraepoaa(ll), okcun yrinepona(lV), yronpHas kuciora u eé
cosii. AKTUBUPOBAHHBIN YTroiib, aacopomus. Dymiepensl, rpaden, yraepoaHbie
HaHOTPYOKHU. [IpuMeHeHue TPOCTHIX BEMIECTB, 0OpPa30BaHHBIX YIJIEPOAOM, U
€ro COeAMHCHUM.



Kpemuuii. Haxoxnenue B mpupoze, crnocoOsl moiyueHus, Gu3nueckue u
xumudeckue corctBa. Okeua kpemuus(1V), kpeMHHEBass KUCIIOTa, CHIIMKATHI.
[IpumeHeHne KpeMHHs W €ro coeauHeHuil. CTEKIIO, €ro MNOJy4eHUE, BUIBI
CTEKJIA.

[Tomoxenne w™etauioB B Ileproanyeckoil CUCTEME  XHUMHUYECKUX
aneMeHTOB. (OCOOCHHOCTH CTPOEHHUS OJCKTPOHHBIX 00OJOYEK aTOMOB
MmeTaioB. O6mue ¢puznueckre cBocTBa MeTaioB. [I[pumMeHeHne MeTaaioB B
ObITYy 1 TexHuKe. CIUIaBbl METAJIIOB.

DNEeKTPOXUMHUYECKUIN psii  HanpspbkeHud MetauioB. OOmme  crnocoObl
ITOJTYyYEHHUS METaJIJIOB: TUAPOMETAILTYPIHS, MAPOMETAILTYPIus,
anekTpoMmetautyprus. [lonstue o koppo3un metaioB. CrnocoObl 3alIUThl OT
KOPPO3UHU.

O6mas xapakrepuctuka MetamioB |A-rpynmnsl [leprogudyeckoil cucTeMsl
XUMUYECKUX DJJeMeHTOB. Harpuii u kanuit: mnojydyeHue, Quznueckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

O6mas xapakrepuctuka MetaiuioB ||A-rpynmnsl [lepuoanueckoil cucteMsl
XUMUYECKUX DJIEMEHTOB. Marnuii W KaiblUi: Mojdy4deHue, (Ppuanyeckue u
XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U MX COCAMHEHUH.
XécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMHUHMI: TIONlydeHHe, (U3MYEeCKHWe U XUMHUYECKHE CBOMCTBA,
IPUMEHEHUE TMPOCTOTO BEIIECTBA M €r0 COCAMHEHH. AMQOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUJA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

OO6mrast xapakTepucTHKa MeTauioB mo0ouHbIXx mnoarpynn (b-rpymm)
[Teprnoanveckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

DU3NYECKUE U XMMUYECKUE CBOMCTBA XpOMa U €ro coenruHeHnl. OKCUIbI
u ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u nuxpomarsl, ux
OKHUCIIUTEIIbHBIEC CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

OU3NYECKME U XUMHUYECKME CBOMCTBA MApraHUa W €ro COCIUHECHUU.
Baxneitine coenunenus wmapranua(ll), wmapranua(lV), wmapranna(VI) u
mapranua(VIl). [lepmanranat kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

Ou3nyecKkne M XHUMHUYECKHME CBOMCTBA JKEJIE€3a M €ro COCIUHEHH.
Oxkcupnpl, rugpokcuasl u conu xenesa(ll) um xeneza(lll). Ilonyuenune wu
IPUMEHEHHUE JKEJIE3a U €r0 CILIABOB.

DU3NYECKME U XUMUYECKUE CBOMCTBA MeAU U €€ coeanHennit. [lomydenue
Y IPUMEHEHUE MEJIU U €€ COCTMHEHMUII.

[{uuk: momydenue, pu3nUecKrue U XUMHYECKHUE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJAa U TUAPOKCHAA LHMHKA, THUAPOKCOKOMIUIEKCHI IIMHKA.
[IpyuMeHeHne IMHKA U €T0 COCIUHEHUM.



OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUI:
M3y4eHHEe 00pa3lloB HEMETAJUIOB, TOPEHHE cepbl, (ocdopa, Keneza, MarHus B
KHCJIOPOJIE, U3YYEHHUE KOJUIEKIMH «MeTaulbl M CIUIaBbl», B3aUMOJECHCTBHE
HICJIOYHBIX W IICJIOYHO3EMEIbHBIX METaUIOB C  BOJOM  (BO3MOXHO
WCIIOJb30BaHUE BHUACOMATEPUATIOB), B3aUMOJCIHCTBHE IIMHKA U Keje3a C
pacTBOpaMH KHCJIOT Y IIEJIOYEH, KAYECTBEHHbIC PEAKIUH HAa HEOPTaHUYECKUE
AHHUOHBI, KaTHOH BOJOPOJAa M KAaTHOHbl METaUIOB, B3aUMOJECHCTBHE
TUAPOKCUIOB ATIOMHHUS U [IUHKA C pacTBOPAMH KUCIIOT U IIEJIOYEH, pEIICHHE
AKCIEPUMEHTANIbHBIX 3a/1a4 1o TeMam «l'amorensd», «Cepa U €€ COeIMHEHUSY,
«A30oT u Qochop U uX coeauHEHHs», «MeTamabl TJIABHBIX MOATPYIID»,
«MeTaibl MOOOYHBIX TTOATPYIID.

XUMHUSA M KM3Hb.

Ponp xumum B oOecriedeHMHM YCTOWYMBOTO pa3BUTHUS YEIOBEUYECTBA.
[TonsiTMe O Hay4YHbIX METOAAX MO3HAHUA W METOJOJOTMHA HAYYHOIO
HCCJICIOBAHUS. Hayunbie MPUHIUIIBI OpraHu3alul  XUMHUYECKOTO
npou3BoJicTBa. [[pOMBINIIEHHBIE CIOCOOBI MOJIYYEHUS Ba)KHEUIIMX BEIECTB
(Ha TpuMmepe MNPOU3BOJACTBA aMMHaKa, CEPHOW KHUCIOTHI, METAHOJA).
[IpompliliieHHBIE CHOCOOBI MOJMYYEHHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIWIEH Cpenbl W €ro MNociHeAcTBUsA. Ponb xumum B
o0ecrieYeHnr IHEPreTUYECKO 0€30MacHOCTH.

XuMmusi U 300pOBbe uenoBeka. JlekapcTtBeHHble cpexacTsa. llpaBuna
UCIIOIb30BaHUsl JICKAPCTBEHHBIX TMpenaparoB. Ponab XuMHUM B pPa3BUTHH
MEIULIUHBI.

XUMUs MUAIIA: OCHOBHBIE KOMIIOHEHTHI, MUILIEBbIE 100aBKU. Poib xuMun B
oOecreyeHn MUIIeBOi 0€30MMacHOCTH.

Kocmernueckne n mapdromepusie cpenctBa. beitoBas xumms. [lpaBuia
0€30macHOr0 WMCMOJB30BAHMS TPEMapaToB OBITOBOM XWMHHM B TIOBCEIHEBHOM
KU3ZHHU.

XuMHUSI B CTPOUTEIBCTBE: BAXHEWIIME CTPOUTEIbHBIE MaTEpUAJIbI
(1ieMeHT, 6eToH).

Xumusi B CEIbCKOM Xo3siicTBe. OpraHndeckue W MHUHEPAJIbHBIC
yao0peHus.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEpUalIbl, KPACKH, CTEKJI0, KEpaMUKa.
Marepuansl 11 SIEeKTpOHUKHU. HaHOTEXHOIOT UK.

Pacuérnbie 3anaum.

Pacuérsi: maccel BemecTBa win 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM O00BEMY OJHOTO M3 YYACTBYIONIUX B PEAKIIMH BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKLMHU, €CIIA OJIHO U3



BEIIIECTB MMEET NMPHUMECH, MacChl (00bhEMa, KOIMUYECTBA BEIIECTBA) MPOIYKTA
pEaKUMM, €CIM OJHO W3 BEIIECTB JAHO B BHUJE PAcTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTpAIIMU BEIIECTBA B PACTBOPE, JIOJM BBIXOJA IMPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanmzanust MeXOpeaMETHBIX CBSI3€HM MpH  M3y4YeHUH OOIIeH U
HEOpraHW4YeCKoM XMMHUU B 11 Kiacce OCyIIECTBIAECTCA 4e€pe3 HMCIIOIb30BAHUE
KaK OOINMMX €eCTeCTBEHHO-HAYYHBIX ITOHSATHUM, TaK M TOHATHH, NPHUHSATHIX B
OTAEIBHBIX MTPEAMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4yHbId (HaKT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHHTE3, KIacCU(MUKAIUS, MEPUOTUIHOCTD,
HaOII0/ICHHE, U3MEPEHUE, SKCIIEPUMEHT, MO/IEIb, MOACIHMPOBAHHE.

®dusuka: Marepus, MHUKPOMHUP, MAKPOMHUp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, WOH, H30TOMbI, PaAUOAKTUBHOCTh, MOJEKYJIa, HHEPreTUUECKUM
YpPOBEHb, BENIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSIHME BEIECTBA,
ujeadbHbIi Ta3, (QU3NUYECKHWE BEIMYMHBI, CIWHUIIBI H3MEPEHHUs, CKOPOCTh,
JHEprus, Macca.

buonorusi: knetka, opraHusMm, s3KocucTeMa, Ouocdepa, MeTabOIMU3M,
MaKpoO- U MHUKPOAJIEMEHTHI, OCIKH, KUPBI, YTIEBObI, HYKJIEUHOBBIC KHUCJIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTHUU B SKOCHUCTEMaX.

['eorpadms: mMmHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOILUIMBO, PECYPCHI.

TexHoJorus: XAUMHAYCCKas MPOMBIIIJIEHHOCTb, METaJTyprus,
CTPOUTEIIBHBIE MaTEPUAIIBI, CEIBbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MHUILECBAS
MIPOMBIIJICHHOCTh, (papMalleBTHYCCKAsI IPOMBIIIJIEHHOCTh, IPOU3BOICTBO
KOCMETHYECKHUX MPENnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUasOB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



IUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
XM HA VIUJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-NIEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUSA MpeAMeTa «XUMH» Ha YPOBHE CPEIHEro
oOmiero 00pa3oBaHUsl BBIJCICHBI CIEAYIONIME COCTABISIIOIINE: OCO3HAHWE
OOy4arolMMUCS POCCUMCKON TIpakJaHCKOM WIEHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO,  CAMOCTOSITEIBHOCTH M CAMOOIPEACNICHUIO;  HaJIUuue
MOTUBallUM K OOYYEHHIO; TOTOBHOCTb U CHOCOOHOCTH OOYYarolIUXCs
PYKOBOJICTBOBAThCS TMPUHATHIMA B OOIIECTBE TMpaBWIaMA W HOPMaMu
MOBEJICHUS; HAJIMYKME IIPABOCO3HAHUS, SKOJIOTMUECKON KYJIbTYPhl; CHOCOOHOCTb
CTaBUTD LIETTU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUSI TMpeaMeTa «XUMHUS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTH OIBITA TO3HABATENFHOW M TMPAKTUYCCKOW NEATEIHHOCTH
oOyJaromuxcst B MpoIecce peaan3anuu 00pa3oBaTeIbHON ASSITENbHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSI TMpeaMeTa «XUMHUSD» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIbITA MO3HABATEILHOW M TNPAKTUYECKOW NeATEIbHOCTH
00yyJaroImuxcsi B MpoLecce peann3aiu 00pa3oBaTebHON IESITEILHOCTH, B TOM
YHClie B YaCTH:

1) rpamaaHCKOro BOCIMTAHUSA:

OCO3HaHUsl  OOYYalOUIMMHUCS  CBOMX  KOHCTUTYLUMOHHBIX IIpaB U
00s13aHHOCTEH, yBaXKEHUSI K 3aKOHY U IPaBONOPAIKY;

NPEJCTABICHUS O COLMATBHBIX HOPMAax M TMpaBUaX MEXJIMIHOCTHBIX
OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAESITENbHOCTH MPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U TTO3HABATEIHHBIX 3a/1a4, BHITIOJHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W
apTyMEHTHI IPYTUX MIPH aHATN3e Pa3InIHBIX BHIOB YU4EOHOMH NeATEeIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPMYECKOMY M HAy4YHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

yBaKEHUsSI K MPOIIECCY TBOpPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
NPWIOKEHUS! XMMUU, OCO3HAHMSI TOTO, YTO JaHHbIE HAYKU €CTh PE3yJbTar



JUINTEJIbHBIX HAOJIOACHUI, KpPONOTIMBBIX 3SKCIEPUMEHTAIBHBIX IOUCKOB,
MIOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpeca M TMO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUHU U TOCIEAYIOLIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMU, U IPUHAMATHh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACH HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJEHUE U MOCTYNKH CBOUX TOBAPHUIIEH C
NO3ULMHA HPABCTBEHHBIX W IIPABOBBIX HOPM M C YYETOM OCO3HAHMS
NOCJIEICTBUN ITOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOoro u 0Oe30omacHoro o0pa3a >KHU3HHU,
HE00XOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/IeHrs TMpaBuil 0€30MacHOr0 OOpallleHUus C BEIIeCTBAMH B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBLHOCTH;

MOHUMAaHUS [IEHHOCTU MPaBWJI HMHAWBUAYAJIbHOTO U KOJUJIEKTUBHOIO
0€30MacHOTO MOBEACHUSA B CHUTYalUAX, YIPOXKAIOMIMX 3J0pPOBbIO U KHU3HU
JIIOJICH;

OCO3HaHUSl  MOCJIEACTBUM W HENPUATHS  BPEAHBIX  IPUBBIYEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEA0BATEIBCKOM
JeSATETPHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHX BHJIAX
NEeSTENbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Yy4YacTHE€ B PEIICHUWU MPAKTUYECKUX 3a/1ady
COITMaJILHOM HAIPaBICHHOCTH (B paMKax CBOETrO KJacca, IIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3yUeHHUIO Mpodeccuil pa3iuyHoOro pojaa, B
TOM YHCJIE HA OCHOBE IPUMEHEHUS ITPEAMETHBIX 3HAHUU 110 XUMHH;

yBaXEHUsT K Tpydy, JIOIAM Tpylda U pe3yjapTaTaM TpYyJIOBOH
NEeSTENbHOCTH;

TFOTOBHOCTM K OCO3HAaHHOMY BbIOOpY WHAMBUAYAJbHON TPAeKTOPHUU
oOpasoBanusi, Oyaymieit nmpodeccnn u peanu3anuu COOCTBEHHBIX KXU3HEHHBIX
IUTAHOB C y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
U IOTpeOHOCTEM 00IIIECTBA;



6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU LEIECOO0PA3HOr0 OTHOLICHHS K NPHUPOAEC KAaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU HAa 3€MIIE;

NOHUMAaHUS I00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOseM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIB30BAHUS JOCTIKCHUNW XUMUU IS
pELIEHUs BOIPOCOB PAMOHAIIBHOTO NPUPOJOTIOJIb30BAHHS;

AKTUBHOI'O HENPUATUS JEUCTBUM, NPUHOCIIIUX BPEA OKpPYXKaKOMIEH
IPUPOAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX ICHUCTBUM U MPEIOTBPAIATh UX;

HaJlMyus Pa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHHS, OSKOJOTMYECKOU
KYJbTYpbI, OIbITA JEATEIBHOCTH AKOJOTHMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA UMHU B MO3HABATEIbHON, KOMMYHUKATUBHON U COLIUATIBLHOMN
MPaKTUKE, CIOCOOHOCTM W YMEHHUS aKTUBHO IPOTHUBOCTOSITH HACOJIOTHHU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 IMO3HAHMS:

MHUPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHEeUU(PUKH XUMHM KakK HayKH, OCO3HaHUsA €€ poJiu B
GbopMUPOBAHUU PAIMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUM IIEJIOCTHOTO
IPEICTaBICHUS 00 OKPYXAIOIEeM MUPE KaK O €TMHCTBE MPUPOJIbI M YETIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEW M PEeIIeHUU MPOOJIEM COXpaHECHUS
IPUPOJIHOTO PAaBHOBECHS;

yOEXKJIEHHOCTH B 0COOOM 3HAYMMOCTM XUMHUHU JJI1 COBPEMEHHOMN
HUBWIM3ALMKU: B €€ T'yMaHHUCTHYECKON HANpaBJIEHHOCTH M BaXHOU poJM B
CO37JaHUU HOBOW 0a3bl MaTEepPUAIBHOW KYJIbTYpPhI, B PEIICHUU TJIOOATBHBIX
po0JIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPTETHUECKOM,
NUIIEBOM M DKOJOTMYECKONM O€30MacHOCTH, B Pa3BUTUU  MEAUIIUHBI,
o0ecreYeHnr YCIOBUM YCTIEITHOTO TPYyAa U DKOJIOTHYECKH KOM(POPTHOM KU3HU
Ka)kJI0TO YJICHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUSI CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJL3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJIydyaeMble 3HAHUS JUIs aHajdu3a U OOBSCHEHHS SIBJICHUI
OKPY)KAIOIIEro MHUpa M MPOUCXOASIMMX B HEM HM3MEHEHUH, YMEHHS JellaTh
00OCHOBaHHbIE 3aKJIIOYEHHS Ha OCHOBE HAy4YHBIX (AKTOB M HMMEIOIIMXCS
JAHHBIX C LEJIbIO MOJYyYEeHHS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
penieHus NpoOJieM B pealibHbIX KU3HEHHBIX CUTYaILIUSIX;



MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON ACSITEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTM K HENPEPHIBHOMY O0Opa3oBaHUIO U
caMo00pa3oBaHWI0, K aKTHBHOMY ITOJIYYCHHUIO HOBBIX 3HAHUU TIO XHWMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

WHTEpeca K  OCOOEHHOCTSIM  TpyAa B  pa3mmuHbIX  cdepax
npoeccCHoHaNbHOM e TEeTbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YyJIbTAaThl OCBOCHUS NPOrpaMMbl IO XUMHUHM Ha
YPOBHE CpeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBble i1 (QOpMHUpPOBAHUS  MUPOBO33PEHUS  OOyUYaAIOUIUXCS
MEXAUCLIHUILTMHAPHBIC (MeXTpeAMETHBIE) oOl1lleHayYHbIe MOHATHS,
OTpa)karolue IEJOCTHOCTh HAYYHOM KAapTUHBI MHpa U CHEIU(PUKY METO/IOB
MO3HAHUA, MCHOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (PaKkT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIENO0BaHME, HAOIIOJICHUE, U3MEPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEpPCAIbHbBIC y4eOHbIe NENCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), obOecrneunBaronme (GopmMupoBaHue
(GyHKIIMOHATBHON TPAMOTHOCTU U COIUAJIBHONW KOMIIETEHIIMY O0y4aroInuXCs;

CIIOCOOHOCTH oOy4Jaronmxcs UCITI0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHHWS W  YHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOM U COIMATLHOM MPaKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OTPAKAIOT OBJIAJICHUE YHHBEPCAIbHBIMU
y4eOHBIMH  T1O3HABATEJIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISITUBHBIMU
JNEUCTBUAMU.

Ilo3HaBaTe/ibHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) 0a30BbIe JIOTHYECKHE IEHCTBUSA:

CaMOCTOSTENbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN NEATEIbHOCTH, 3a/JaBasi MapaMeTpbl U KPUTEPUU HX
NOCTUKEHUSA, COOTHOCHUTHb PE3YIbTaThl JEATEIBHOCTH C IOCTABICHHBIMHU
LEISIMU;

WCIIOJIB30BaTh IIPU OCBOCHUN 3HAHUU NMPUEMBI JOTUYECKOTO MBIIUICHUS:
BBIJIEJISITh XapaKTEPHbIE NPU3HAKK MMOHATUN M YCTAaHABIMBATH UX B3aUMOCBS3b,



WCTIOJIb30BaTh COOTBETCTBYIONIUE MOHATHS JJ1s1 OOBICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHUA WM KPUTEPUM A KiIacCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEaKIUi;

YCTAaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY HU3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXACHUS (UHIYKTUBHbBIC, ACIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

NPUMEHATh B MPOIECCE TO3HAHMS  HCMOJb3yeMble B  XUMHUU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBATh  MOJCIBHBIC
NPEACTaBIICHUS — XUMHUYECKMM 3HAK (CHUMBOJI) DJIEMEHTa, XHUMHUYECKas
dbopmyna, ypaBHEHHE XHUMHYECKOM pEaklUud — TPU PEIICHUU YYEOHBIX
MO3HABATEJbHBIX W MPAKTUYECKUX 3aj]layu, NMPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MIPEJCTABIICHUS JI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YyUaeMbIX BEILECTB
Y XUMUYECKUX PEAKIUU.

2) 0a30BbI€e MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIQJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKnii;

dbopmynupoBaTh LEIM W  3aJayd  KMCCJIEJAOBAHUSA, UCIIOJIb30BaTh
MIOCTABJICHHBIE M CAMOCTOSITEIbHO CPOPMYJIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

BJIaJICTh HABBIKAMHU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W TMPOBEACHUS
YYEHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HaAOII0aTh 3a
XOJIOM TPOIIECCa, CAMOCTOSITEIbHO  IMPOTHO3UPOBATH €ro  Pe3yibTar,
dbopmynupoBath O00O0OIIEHNUS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
pe3yJbTaTOB UCCIICIOBAHUS, COCTABIATh OOOCHOBAHHBIM OTUET O MPOJICTaHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOM UCCIEeNOBATENbCKOW M MPOEKTHOU
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEILICHHS] MPAKTUYECKUX 3aJlady, MPUMEHEHHIO Pa3JIMYHbIX
METOIOB TTO3HAHMUSI.

3) paboTa ¢ uHpopmaumeii:

OpUEHTHUPOBATLCS B PA3JIMYHBIX HWCTOYHHMKAX WH(popManuu (Hay4dHO-
MOMYJISipHAsT JINTEpaTypa XHUMHYECKOTO COJCp)KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHETa), aHAIM3UPOBATh HH(POPMAIIUIO PA3IUIHBIX BUIOB U (hopm



MPEACTABICHUS,  KPUTHYECKH  OICHWUBATH €€  JIOCTOBEPHOCTh U
HETIPOTHBOPEYNBOCTH;

(bopMyIHpPOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUYHbIC METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM I BBINMOJHEHUS YYeOHBIX 3a7ad
OIPEIICIIEHHOTO TUIIA;

MprUOOpETaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TpECTaBICHUS
uHpopmaIuu (cxeMol, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KadeCTBE CpEICTBa IpH padoTe C
XUMUYECKON HWH(OpManuen: NpUMEHITh MEXIpeAMETHbIE (pU3NUecKue u
MaTEeMaTU4YeCKue) 3HAKM W CHUMBOJBL,  ¢GopMynbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHUYCCKUC CPCACTBA HAT'TIITHOCTH.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE NeHCTBUS:

3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMOI TEMBI B X0JI€ AralIora
W/WJY TUCKYCCHUH, BBICKA3bIBATh UJEU, (POPMYJIMPOBATH CBOU MPETIOKECHUS
OTHOCHUTENBHO BBINIOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTALNEN pe3ybTaTOB MO3HABATEIbHOU EATEIBbHOCTH,
[OJIYyYEHHBIX CaMOCTOATEJBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPH
BBINIOJIHEHUA ~XMMHMYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOM paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEILIECTB, pealn3aluyd y4eOHOTO MPOEKTa,
U (QOopMyNIHpOBaTH BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUM
MyTEM COTJIaCOBAHMUS MO3UIMI B X0/1€ 00CYKIEHUS 1 0OMEHAa MHEHUSIMU.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBHSA:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILIECTBISATh CBOIO MO3HABATEIbHYIO
JesITeIbHOCTh, ONpeAessisi e€ LeNd W 3aJauyd, KOHTPOJIUpPOBAThb M 1O Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpelaraeéMblii alropuTM ACUCTBUI Ipu
BBITIOJTHEHUH YYE€OHBIX M HCCIEIOBATENbCKUX 3a/ay, BBIOMpaTh Haunbosee
s deKkTuBHBIN cOcO0 UX pemieHusl C y4€TOM MOJYYeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUsX;



OCYILIECTBIISATh CAMOKOHTPOJIb JIEATEIBHOCTH Ha OCHOBE CaMOaHajiu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS IPOrpaMMbl 10 XMMHHM Ha
yriIyOJIEHHOM ypOBHE Ha YpPOBHE CpeJHEro oOuiero oOpa3oBaHHs BKIIIOYAIOT
crnenuduueckue st yaeOHOTo npeameTa « XuMus» HaydHbl€ 3HAHUS, YMEHUS U
CIOCOOBI ICMCTBUI IO OCBOEHUIO, HHTEPIIPETALIMU U TPEOOPA30BAHUIO 3HAHUIA,
BH/JIbI JAESTENBHOCTU IO MOJYYEHUIO HOBOI'O 3HAHUS U MPUMEHEHHIO 3HAHHUI B
Pa3IMYHbIX Y4eOHBIX CUTYyalUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XUMHUEH. B mporpamMmmMe mo XWMHHM NPEIMETHBIE PE3YJIbTaThI
MPEACTABJICHBI IO TOIAM H3yUYEHUS.

10 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUSD)
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN: O MECTE€ M 3HAYCHUU OPTaHUYECKON
XUMUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOJii B 00ECIEYEHUN YCTONYHBOTO
Pa3BUTHS Y€JIOBEUECTBA B PEIICHUU MPOOJIEM HYKOJIOTHYECKOM, YHEPTeTUIECKOM
W TuiEeBod O€30MacHOCTH, B Pa3BUTHM MEIMIIMHBI, CO3JaHUM HOBBIX
MaTepUalioB, HOBBIX MCTOYHHMKOB HHEPIHH, B OOECIECUECHHH PAIMOHAIBHOTO
MIPUPOJIOTIOIL30BaHuUs, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJIOBeKa, a TaKXKe HDKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
30POBBIO U IPUPOAHOMN CpELE;

BJIAJICHUE CHUCTEMOM XMMHMYECKMX 3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHITUA — XUMHUYECKHM DJIEMEHT, aToOM, SIpO0 |
SJIEKTPOHHAs 000j0YKa aroma, S-, P-, d-aTOMHBIE OpPOWTANIM, OCHOBHOE H
BO30YKJIEHHOE COCTOSIHUS aTroMma, TMOpHAM3aIus aTOMHBIX OpOWTasiel, WOH,
MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCJICHHS,
XUMHUYECKasl CBA3b, MOJb, MOJSIpHAas macca, MOJISIPHBIA OOBEM, YIJIEpOJHBII
ckeyner, (yHKIMOHAJbHAs TPYIIa, paauKal, CTPYKTYpHble (QOpMYJIbI
(pa3BEpHYThHIE, COKpalIEHHBIE, CKEJIETHBIE), HW30MEPUS CTPYKTypHas H
MIPOCTPAHCTBEHHAs (T€OMETPHUUECKAs, ONITUYECKAs ), U30MEPHI, TOMOJIOTUYECKHI
pAll, TOMOJIOTH, YTIE€BOAOPObI, KUCIOPOA- U a30TCOAEPKAIIME OPraHUYECKUE
COCMHEHMSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHHUs; TEOpHUM, 3akoHbl (mepuoauyeckuii 3axkoH JI. U. Mennaeneena,
TEOpUsl CTPOEHUsI opraHnyeckux Beuects A. M. ByTnepoBa, 3akoH coxpaHEHUs
MACChI BELIECTB, 3aKOH COXPAHEHUS U NPEBPAILCHUS YIHEPTUU IPU XUMUYECKUX



peakumsx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3BIK XUMHH,
MHUPOBO33PEHUYECKHE 3HAHHUS, JIEKAIIME B OCHOBE MOHUMAaHUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHYECKMX SIBJICHMH; MpPEACTaBICHUS O MEXaHU3Max
XUMHUYECKUX peaxiuii, TEPMOANHAMUYECKUX u KHHETUYECKUX
3aKOHOMEPHOCTSX HX MPOTEKaHUs, O B3aMMHOM BJIMSHUM aTOMOB M Tpynn
aTOMOB B MOJIEKYyJaX (MHAYKTUBHBIA U ME30MEPHBII 3PPEKThI, OPUEHTAHTHI | 1
Il pona); dakrosornyeckue CBEJEHHS O CBOMCTBaX, COCTaBE, MOJYYEHUU WU
0€30MacHOM HCIIOJIb30BAHUM BaXHEMILIMX OpPraHUYECKHX BEIIECTB B OBITY U
OPAKTUUECKON  JESATENbHOCTH YeJOBEKa, OOIMMX HAy4yHBIX MPUHIMIIAX
XMMUYECKOTO TPOU3BOJACTBA (HAa MpUMEpe NPOU3BOJACTBA  METAHOJIA,
nepepadoTKu HEPTH);

c(OpPMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTEPHbIE MPU3HAKU MOHITHH,
yCTaHaBIMBaTh MX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIIME MOHATHUSA
IIPU OMHUCAHUM COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHIA;

c(hOpMHUPOBAHHOCTh YMEHMIA:

HCIIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIUKY JJII COCTaBJIEHUS MOJEKYISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (Qopmy
OpraHUYECKHUX BEIIECTB;

COCTaBIISITh YPaBHEHHS XUMHUYECKHMX pEaKIMid U pacKpbIBaTh HX
CYLIHOCTh:  OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOrO OajlaHca 3TUX peaklui, peakiuii HOHHOro oOMeHa
MyTEM COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;

U3rOTaBIMBAaTh  MOJEIM  MOJIEKYJ  OpPraHMYECKUX  BEIIEeCTB  JJis
WJUTIOCTPALIMKM UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh  YMEHUI: yCTaHaBIMBAaTh  TMPUHAJICKHOCTD
M3YYEHHBIX OpPraHMYEeCKHX BEIIECTB II0 HX COCTaBy H CTPOCHHUIO K
ONpeAeNéHHOMY KIIAcCy/TpyIllie COEAMHEHUH, JaBaTh KM Ha3BaHUS IIO
cucrtematnyecko Homenkiatype (IUPAC) wu mnpuBoauTh TpUBHAIIBHBIE
Ha3BaHUS NI OTIENbHBIX MPEICTABUTENCH OpPraHMYECKHX BEHIECTB (ATHUJIEH,
alEeTWICH, TOJYOJd, TJIUUEPUH, OSTWICHIVIMKONb, (eHon, dopmanbaeru,
alleTabJerul, alleTOH, MypaBbrHasl KUCJIOTa, YKCYCHasl KUCJI0Ta, CTeapUHOBA,
OJIEMHOBAsI, MAJIbMUTUHOBAS KUCJIOTHI, TIUIMH, alaHUH, MallbT03a, PpPyKTO3a,
AHWJIVH, TUBUHWII, U30IIPEH, XJIOPOMPEH, CTUPOI U IPYyTHUeE);

c(OPMHUPOBAHHOCTh YMEHHSI OINPENENATh BHUJ XUMHYECKOW CBSI3U B
OpraHUYECKUX COEAUMHEHUSX (KOBAJIEHTHAs M HOHHAs CBSA3b, G- U T-CBA3b,
BOJIOPOJIHASI CBSI3b);



c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKECHUS TEOPUU CTPOCHUS
opranmveckux BemectB A. M. byrtnepoBa mis oOBSICHEHHS] 3aBUCHMOCTH
CBOKCTB BEIIECTB OT UX COCTaBA U CTPOECHUS,

c(hOpMHUPOBAHHOCT, YMEHHUM XapaKTepus3oBaTh COCTaB, CTPOCHHE,
du3HUecKue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMYHBIX
KJIaCCOB  OPraHWYECKHX BEIIECTB: QJIKAHOB, IUKJIOAIKAHOB, AJIKCHOB,
aJKaJIMCHOB, AJIKWHOB, apOMAaTUYECKUX YIJIIEBOJOPOIOB, CIIUPTOB, albIAETHIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX M CIOXKHBIX 3(PUPOB, KUPOB,
HUTPOCOEAMHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOIOB (MOHO-, - U
MOJIMCaXapyuaoB), WUIIOCTPUPOBATh T'€HETUYECKYI0 CBSA3b MEXIYy HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUM C HCIOJIB30BAHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS TOJTBEPk JATh HAa KOHKPETHBIX IMpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COETUHEHUM
OT KPaTHOCTHU W THUIIa KOBAJEHTHOMN CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSHUS
aTOMOB M TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTepru30BaTh HMCTOYHUKH
yIIEBOAOPOIHOTO ChIphsi (HE(Th, MPUPOMHBINA Ta3, Yrojib), CHOCOOBI €ro
nepepadOTKU U MPAKTUYECKOE TPUMEHEHHUE MTPOIYKTOB MEPEpadOTKH;

c(hOpMHUPOBAHHOCTH BJIAJICHUS] CUCTEMOU 3HAHUN O €CTECTBEHHO-HAYUYHBIX
METO/MaxX  TO3HAaHWA —  HAOJIOJACHWUHM, W3MEPEHUHU, MOJCITUPOBAHUH,
AKCIIEpUMEHTE (PEAIbHOM U MBICIICHHOM) M YMEHHUSI IPUMEHSTh 9TH 3HAHMUS;

chOPMHUPOBAHHOCTh ~ YMEHHsSI  NPUMEHATh  OCHOBHBIE  ONEPAINH
MBICITUTEILHON JEeATEIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 000O0IIeHUE,
CHUCTEMATHU3AIMI0, BBIABICHHE MPUUYUHHO-CIEACTBEHHBIX CBA3CU — s
M3YyYE€HUs CBOMCTB BEIIECTB U XUMUUYECKHUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBIISATH B3aUMOCBS3b XUMUYECKUX 3HAHUN
C TIOHATUSIMU W TIPEJCTABJICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
s 60jiee OCO3HAHHOTO TMOHUMAaHUS CYIIHOCTH MaTepUaIbHOTO €IUHCTBA
MHpA, UCIOJIb30BATh CHUCTEMHBIE 3HAHHWS IO OPraHWYECKONM XUMHUHU s
OOBSCHEHHS] M TIPOTHO3WPOBAHUS SIBIICHUM, UMEIONINX €CTECTBEHHO-HAYYHYIO
HIpUpoaYy,

c(hOPMHUPOBAHHOCTh YMEHUMN: TMPOBOJUTH pPaCUEThl [0 XUMUYECKUM
dbopMmyslaM UM ypaBHEHUSIM XUMUYECKHUX PEaKIMM C HUCIOJIb30BaHUEM
¢usnueckux BenmuuuH (Macca, OO0BEM Ta30B, KOJWYECTBO BEMIECTBA),
XapaKTEPU3YIOIIUX BEIIECTBA C KOJHUYECTBEHHOM CTOPOHBL: PACUYETHI IO
HaXOXJECHUI0O XHUMHUYECKOW (OpPMYJbI BEmIeCTBA IO HW3BECTHBIM MAacCCOBBIM



JIOJIAIM ~ XMMHYECKUX  DJIEMEHTOB, NPOAYKTAaM  CrOpaHMs, IJIOTHOCTH
ra3z000pa3HbIX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAIM3UPOBATH U
OLICHUBATh C MO3UIUN IKOJOTUYECKON 0€30MacHOCTU MOCHEICTBHS OBITOBOUN U
MIPOU3BOJICTBEHHOM JIESITEILHOCTH YEJOBEKa, CBSI3aHHOW C TmepepadoTKoM
BEILIECTB, HCIIOJIb30BaTh IIOJYYCHHbIE 3HAHMUS JUII TPHHIATHS TPAMOTHBIX
pelieHunit npobJieM B CUTYaIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUN: CAMOCTOATENHHO TJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN JKCHEPUMEHT (IOJYyYEHHWE W HM3YyYECHHE CBOWMCTB OPraHHYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIVIEBOAOPOAOB pPA3JIMYHBIX KJIACCOB H
KMCJIOPOACOIECPKAUX OPTaHUYECKUX BEIIECTB, PEIICHUE DKCIIEPUMEHTAIBHBIX
3aja4 MO PACIO3HABAHUIO OPraHMYECKHUX BEILECTB) C COONIOJACHHUEM IPaBUI
0e30MmacHOro oOpallleHusi ¢ BEUIeCTBAaMH M JIaOOPaTOPHBIM OOOPYIOBAHHUEM,
(GopMynHpoOBaTh MEJb HCCIEAOBAaHUSA, MPEACTABIATh B Pa3IU4YHON Qopme
Pe3yabTaThl SKCIEPUMEHTA, AaHAIIM3UPOBATH U OLICHUBATH UX TOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

cOOJII0AaTh MpaBUiIa SKOJOTHYECKH 1IeJIeCO00pa3HOro MOBEACHUS B OBITY
U TPYHOBOM JIE€ATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3JI0POBBS,
OKPYXaroIIEH MPUPOTHON CPEIbl U TOCTHXKEHUS €€ YCTOMYNBOTO PA3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCUYECKOTO JEHUCTBUS HA >KMBBIE OPTraHU3MBI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1JIK;

aHaAJIM3UPOBATh 11€J1IECO00Pa3HOCTh MPUMEHEHHUSI OPraHMUYECKUX BELIECTB B
IPOMBILUIEHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOIIEHHSI PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh YMEHUH: OCYIIECTBIATH LI€JIECHANIPABICHHBIA MMOUCK
XUMUYECKON HMH(POpMalMKU B PA3IUYHbIX HMCTOYHMKAX (Hay4yHas U y4eOHO-
Hay4JHas JIuTepaTypa, CpencTBa maccoBoil nandopmaruu, UHTEepHET U npyrue),
KPUTUYECKH aHATM3UPOBATh XUMUYECKYIO0 HHPOPMAIIHIO, TTIepepadaThiBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABJIEHHON YueOHOM 3a1auei.

11 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOImass U HeopraHuyeckas
XUMHUS» OTPaxKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O MaTEepPUAIbHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJIEHUN NMPHUPOJbI, O MECTE U 3HAYECHUU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECIEeYEHUN YCTONYUBOTrO
Pa3BUTHS, B PEHICHUH MPOOJIEM IKOJOTHYECKOUN, YHEPTETUUECKON U MHINECBOU
0€30MacHOCTH, B Pa3BUTUHU MEAMIIMHBI, CO3JAHUHA HOBBIX MAaTEpHUajOB, HOBBIX
HMCTOYHHKOB SHEPTHUH, B 00E€CIIEUEHNH PAallMOHAIBHOIO IPUPOAOIIOIb30BaHUS, B
(GbopMHpPOBAaHMK MHUPOBO33PEHHUSI W OOIIEH KyJIbTYphl 4EJIOBEKa, a TaKkKe



AKOJIOTUYECKA OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOM
cpene;

BJIQJICHUE CUCTEMOM XHMMHUYECKMX 3HaHMI, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAOIINE TOHATUS — XUMHYECKHUW DJIEMEHT, aTOM, PO aToma,
W30TOIBI, 3JIEKTPOHHAs 0000YKa aroma, S-, P-, d-aToMHBIE OpOWTAIH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHS aTroMa, TUOpPUAM3AIMS aTOMHBIX
opOuTaneil, MOH, MOJIEKYJIa, BaJC€HTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTETICHb
OKHUCJICHUSI, XUMHYECKas CBsI3b (KOBaJEHTHAs, HOHHAs, MeTauInyecKas,
BOJIOPOJIHAS), KpUCTaJUIMUECKasi pemérka, XUMHYecKash peakius, pacTBOp,
AIEKTPOIUTHI, HEDJICKTPOJUTHI, JJICKTPOJIUTHUECKAs IUCCOLMAIUS, CTEICHb
JUCCOIMAIIMKM, BOJOPOJHBIA TMOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEND,
TEMJI0BOM 3(PPEKT XUMUYECKOW pEeaklUHh, CKOPOCTh XHUMHYECKON peakIiuw,
XUMHUYECKOE PABHOBECHE; TECOPUM M 3aKOHBI (TEOpHUS SIECKTPOIUTUYECKOU
aucconuanny, nepuoaudueckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHUS
MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX
peaKIusax, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHUU, MUPOBO33PEHUYECKUE 3HAHMS,
JIeXKalMe B OCHOBE IMOHMMAHUSI MPUUYUHHOCTA U CUCTEMHOCTH XHUMHYECKUX
SIBJICHUM; COBPEMEHHbIC TNPEACTABICHUS O CTPOCHUHU BEIIECTBA HA aTOMHOM,
MOHHO-MOJICKYJISIPHOM U HaJMOJIEKYJSIPHOM YpPOBHSIX; TMPEJCTABICHUS O
MEXaHU3Max XHUMHUYECKUX PEaKUUi, TEPMOAMHAMHUUYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAaHHS, 0 XUMUYECKOM PABHOBECHH, PACTBOPAX U
JTUCTIEPCHBIX CHUCTEeMax; (PaKTOJIOTMYECKUE CBEICHHMS O CBOMCTBax, COCTaBe,
MOJTYyYeHUH U O€30MacHOM HCMOJb30BAHUU BAXXHEUIINX HEOPTraHUYECKUX
BEILIECTB B OBITY M MPAKTHUUECKON JEATENHOCTU YEJIOBEKAa, OOIIMX HAyYHBIX
MPUHIHUIAX XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIISTH XapaKTePHbIC PU3HAKH TIOHSITHH,
yCTaHABJIMBaTh WX B3aMMOCBSA3b, HCIIOJIb30BAaTh COOTBETCTBYIOIINUE IOHSATHS
IIPU OTMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBpaICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUS HUCIIOIb30BaTh XUMUUECKYIO CUMBOJIUKY IS
coctaBieHusi GOpMyJd BEMIECTB W ypaBHEHUH XHMHYECKUX PEaKIIHid,
cuctematndyeckyto HomeHkinarypy (IUPAC) wu TpuBmanbHble Ha3BaHUS
OT/ICJIbHBIX BEIIECTB,;

c(hOPMHUPOBAHHOCTh YMEHHS OMNpEIEsATh BAJCHTHOCTh U  CTENCHBb
OKHCJICHUS] XMMUYECKUX 3JIEMEHTOB B COEJMHEHMSIX, BUJ XUMHUUYECKON CBS3U
(KoBaJIeHTHasi, UOHHAsI, METAJUIMYECKasi, BOJOPOJHAsA), TUM KPUCTAIITUYECKOU
PELIETKA KOHKPETHOIO BEILECTBA;



c(hOpPMUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT
BHUJIa XUMUYECKOM CBS3M W THIA KPUCTAUIMYECKOW PpEIIETKH, OOMEHHBIA U
JOHOPHO-AKIENTOPHBINA MEXaHU3MbI 00Pa30BaHUS KOBAJIEHTHOM CBS3H;

c(OPMUPOBAHHOCTh ~YMEHUH: KJIacCU(PUIMPOBATh: HEOPTaHUYECKUE
BEILIECTBA IO HUX COCTaBY, XMMHUYECKHE PEAKLHMH IO Pa3IMYHBIM IMPU3HAKAM
(unciay M cOCTaBy pearupyrouiux BEHIECTB, TEIUIOBOMY 3((EKTy peakiluH,
U3MEHEHUIO CTENEHEH OKHUCIEHUS D3JEMEHTOB, OOPAaTUMOCTH, YYacCTHIO
KaTajau3aTopa U APYTHE); CAMOCTOSITEIBbHO BBIOMpPATh OCHOBAHMSI U KPUTEPUU
11 KJIacCU(UKALUU U3y4aeMbIX BELUIECTB U XMMHUECKUX PEaKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI MEPUOJUUYECKOTO 3aKOHA
. W. MengeneeBa u  AEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOLIYIO,
OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIUH;

c(OPMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHMMHYECKUX 3JEMEHTOB NEPBOr0—4ETBEPTOrO MNEPHOIOB
[Tepuomnueckoit  cucrembr .M. MeHnneneeBa, HCHONb3yss  MOHATHUSA
«QHEPreTUYECKUE YPOBHWY, «IHEPTETUUCCKHUE TOAYPOBHUY, «S-, P-, 0-aTOMHEIE
opOUTaNIN», «OCHOBHOE U BO30YXIEHHOE IHEPreTHUECKUE COCTOSHUS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XUMUYECKUX 3JIEMEHTOB U UX
coeauHeHnd 1o TmepuoaamM u rpynmaMm Ilepmoamyeckor cucremsr [[. U.
MeHnpneneeBa, BaJEHTHBIE BO3MOXHOCTHM AaTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHHMSI UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpPMHUPOBAHHOCTh YMEHUMW: XapaKTepU30BaTh (OMUCHIBATH) 0OIIHE
XUMUYECKME CBOWCTBA BEIIECTB PpAa3JIMYHBIX  KJIACCOB, IOJATBEPKIAThH
CYILIECTBOBAHNE F€HETUYECKOMN CBSI3M MEXKIYy HEOPTraHMYECKHUMH BEIIECTBAMU C
MOMOILbIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTb: OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIHUA TOCPEACTBOM COCTABIEHUS 3JEKTPOHHOIO
OanaHca ATHUX peaKIUi; peaklui HOHHOTO OOMEHa IMyTEM COCTaBJEHUS HX
IIOJHBIX M COKPALIEHHBIX MOHHBIX YPaBHEHUW; PEaKUUW TUAPOIU3a; PEaKLUn
KOMILUIEKCOOOpa3oBaHus (Ha TpuUMepe THAPOKCOKOMILJIEKCOB IIMHKA W
ATIOMUHUA);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEaAKIMil ¢ yUETOM UX SHEPreTUUECKUX XapaKTEPUCTUK, XapaKTep
U3MEHEHHUS] CKOPOCTH XMMHYECKOM peakluyd B 3aBUCUMOCTH OT Pa3IU4HbIX
(GakTOpoB, a TaKXKe XapaKTep CMEHICHUS XHMHUYECKOTO pPAaBHOBECHUS TOJ
BIIMSIHUEM BHEIIHUX Bo3aericTBul (mpuniui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHMHUUYECKUE PEaAKIIHH,
JIeXKaIllke B OCHOBE NPOMBIIIICHHOTO IOJYYEHUsI CEPHOM KUCIOTHI, AMMHAKa,



oOlre Hay4YHble MPUHLMIIBI XUMHUYECKUX TMPOHU3BOJACTB; IIEIECO00Pa3HOCTh
MIPUMEHEHUST HEOPTAaHNIECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKHU
3pEHUS COOTHOLIEHUS! PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAaHUN O METOJIaX HAYy4YHOIO
MO3HAHUS SIBICHUNW NPUPOJLI — HAOIIOACHHE, M3MEPEHHE, MOJICIHPOBAHHE,
AKCIIEPUMEHT (peajbHBId W MBICIICHHBIN), HCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHUS TMPUMEHATb HSTH 3HAHUS TPU  OIKCIEPUMEHTAILHOM
UCCJICIOBAHUM BEIIECTB U JJI1 OOBSICHEHHS] XMMUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B MPHUPOJIE, MPAKTUUECKONU JCATEIBHOCTH YEJIOBEKA U B TOBCEIHEBHOM
KU3HH,

c(hOpPMHPOBAHHOCTh YMEHHS BBISBJISATH B3aMMOCBSI3b XUMHUUYCCKUX 3HAHUN
C TIOHATHSIMU U TIPEACTABJICHUSIMHU JAPYTHX €CTECTBEHHO-HAYUHBIX MPEIMETOB
7t 00Jiee OCO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yYMEHHSI MPOBOAMTH PACUETHI: C HCIOJIB30BAHUEM
MOHIATHA  «MaccoBas JOJS BEIIECTBA B  PacTBOpPE» U «MOJSIpHAs
KOHIIEHTpAIMs»; MacChl BeEIIeCTBA WM 00bEMa Ta3za MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCce WM 0O0BEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(p(dekTa peakiuu; 3HaAUECHUS BOJOPOJHOTO IOKa3aTess
PacTBOPOB KHUCJIOT W INEJIOYed C M3BECTHOM CTEMEHBIO TUCCOLMAIMU; MACCHI
(oObéMa, KOMMYECTBA BEIIECTBA) MPOJAYKTA PEAKIMU, €CIU OJHO M3 MCXOHBIX
BEIIECTB JAaHO B BHJE paCTBOpa C ONPEICIEHHOWM MAacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH ); JOJU BBIXOJIa
IPOJYKTA peaKIuu; 00bEMHBIX OTHOIIICHUI Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHIA: CAMOCTOSITENILHO TUIAHUPOBATh M TIPOBOAUTH
XUMUYECKUN  DKCIEPUMEHT (MpOBEAEHUE peakuuid HOHHOro OOMeHa,
MOATBEP)KIEHNE  KAYeCTBEHHOTO  COCTaBa  HEOPTaHMYECKHX  BEIIECTB,
OTIpe/ieNIeHUE Cpeibl PaCTBOPOB BELIECTB C MOMOUIbIO MHIWKATOPOB, U3yUEHUE
BIUSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYCCKON pPEaKIUuH, PEIICHHUEC
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TeMaM «Metamie» U «Hemeramiby) ¢
coOJIfoficHueM TpaBui  Oe30macHOro  OOpalleHusi ¢  BeleCTBaMU U
nabopaTopHbIM  o0opyanoBaHuEeM, (HOPMYIUPOBATH II€JIb  HCCIEIOBAHUA,
MIPEACTABISATH B PA3IUIHON (OpME PEe3yNbTaThl DKCIIEPUMEHTA, aHATU3UPOBATh
M OIIEHUBATh UX JOCTOBEPHOCTD;

cOpMHUPOBAHHOCTh ~ YMEHHUH: COOMIOJATh MpaBujia  MOJIH30BAHUS
XUMHUYECKON Tocyiol U 71abopaToOpHbIM OO0OpyAOBaHUEM, OOpaIlEHUS C
BEIIIECTBAMH B COOTBETCTBUH C WHCTPYKIIUSMU IO BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB, 3KOJOTUYECKH I€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJAOBOM JIEATENLHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBbs, OKpYKarouei



MPUPOJHOM Cpelbl M JIOCTHXKEHHS €€ YCTOMYMBOIO pPa3BHUTHS, OCO3HABATh
OMACHOCTh TOKCHUYECKOTO JEHCTBHA Ha MUBBIE OPraHMW3Mbl OINpPEACIEHHBIX
HEOPTraHMYECKUX BEIIECTB, NOHMUMAas cMbich nokazarens [1/IK;
c(hOpMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH Li€JICHANIPABICHHBIA MMOUCK
XUMHUYECKON HMH(OpMalMM B Pa3IWYHBIX HCTOYHUKAX (HaydyHas W ydeOHO-
Hay4yHas JUTepaTypa, CpeacTBa MaccoBoil mHpopmanuu, aTepHeT u npyrue),
KPUTUYECKU aHAIM3UPOBATh XUMHUYECKYI0 HH(POpMaLINIO, IepepadaThiBaTh €€ U
UCII0JIb30BaTh B COOTBETCTBUU C IMMOCTABICHHON yueOHOM 3a1auei.
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Pasznen 4. A3oTconepxkaiye opranHudeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 12

Utoro no pazneny 12

Paspaen 5. BeicOkoMOJIeKY I pHbIE COCAUHEHUS

51 BricokoMonekynsipHble COeTUHEHUS 6

Wroro mo paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

Kosau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (mudpossbie)
Ne n/m P Kontpoabnbie IIpakTHueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 9
anemenToB /1. . Menaeneena
Crtpoenue BeniectBa. MHOrooopasue
1.2 P H P 11 1
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Utoro no pazneny 39
Pasnen 2. Heoprannueckasi xumusi
2.1 Hemeraist 31
2.2 Mertabl 23
Uroro no pazaeny 54
Paznen 3. Xumus 4 )Ku3Hb
31 MeTobl TO3HAHUS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 4 8

[MPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

[Ipeamer v 3HaYCHHE OPTaHUYECKOM
XUMHH, TIPEJICTABIICHUE O MHOTOOOpa3uu
OPraHUYeCKHUX COCIUHCHHI
DJEKTPOHHOE CTPOCHHE aTOMa yriepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXHOCTH aTOMa
yriepoaa

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coeTMHEHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBsI3el

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Buasl nzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS. DJICKTPOHHBIC

3¢ (exTs B MOJIEKYJIaX OPraHUYeCKUX
COEeTMHEHNN

[IpencraBnenue o kiaccupukanuu u
cUCTeMaTHUYeCKasi HOMEHKJIaTypa
(IUPAC) opraHn4eckux BEIICCTB




Knaccudukanus peakuuii B
OPraHU4YeCKOW XUMHUHU

Cucremarusanus 1 0000IeHNE 3HAHUI
10 TEME

AJKaHbI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyIna, HOMEHKJIATypa 1 U30MepHs,
3JIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

12

13

HaxoxeHne ankaHoB B IPUPOJE.
CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKaHOB

[Muknoankansl: o6mmas Gopmyna,
HOMEHKJIaTypa U H30Mepus,
OCOOEHHOCTH CTPOCHUS U XUMHUYECKHUX
CBOICTB, CITIOCOOBI OJTyYEHUS U
IPUMCHEHUE

Pemenne pacuéTHbIX 3a1a4 Ha
ompezeNieHue MOJIEKYIIPHON (HOpPMYIIbI
OpPTraHUYECKOTO BEIIECTBA 10 MACCOBBIM
J0JIIM aTOMOB 3JIEMEHTOB, BXOJAIIINX B
ero coctas. CucremMarus3anus 1
000011IeHrEe 3HAHUH I10 TEME

14

AJTKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyia, HOMEHKJIATypa, 3JeKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.




CtpyKTypHas ¥ LIUC-TPaHC-U30MEPHUS
AJIKEHOB

dusnyeckue U XUMHYECKHE CBOMCTBA

15
ankeHoB. [IpaBriio MapkoBHHKOBA

16 CriocoObI mosTyueHus 1 IPUMEHEHNE
AJIKEHOB
[IpakTuueckast padora Ne 1 o reme

17 "ITosrydyeHune 3TUIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenue pacy€rHbix 3a1a4 Ha

18 oIpeziesieHue MOJIEKYIIpHOU (hOpMYIIbI
OpraHMYECKOIo BEIIECTBA
AnKanveHbl: CONPsHKEHHBIE,

19 M30JIMPOBaHHbIE, KYMYJIHPOBAHHBIE.
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

21 CrniocoObl nosy4eHus U NpUMeHEeHue
aJIKa/IN€HOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

29 bopmynna, HOMEHKIATypa, 3JI€KTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
¢duznyeckue cBoicTBa

23 XUMHYECKUE CBONCTBA aJIKUHOB

24 KauecTBeHHBIE peakIMK HA TPOUHYIO

CBA3b




25

26

27

CriocoObI nostyueHus 1 IPUMEHEHNE
AJIKMHOB

Pemenwne 3amaq: pacy€Thl 0 ypaBHEHHUIO
XUMHUYECKOU PEeaKIHH

Cucremaru3zanus 1 00001IeHre 3HaHU I
10 TEME

28

ApEHBI: TOMOJIOTHYECKUH PSIJI, 00IIIast
dbopMyiia, HOMEHKIIATypa. DIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a ¥ TOTyoJIa, HX (PU3HUYECKUE
CBOMCTBaA

29

30

31

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEICHUS

XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UU
MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB
OeHsoia

Oco0eHHOCTH XUMHUYECKUX CBOIMCTB
CTHpOJIA

32

Pemenne pacu€THbIX 3a/1a4 HA
OIpeIEIEHNE MOJIEKYJIIPHON (hOPMYIIbI
OpPraHMYECKOT0 BEIIECTBA

33

34

CrniocoObl nosy4eHus U NpUMeHEeHue
apeHoB

I'eneTnueckas cBsi3b MEXAY pa3IMUHBIMU
KJIaccaM# YTJIeBOJIOPOIOB

35

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX




36

37

peakuuid. Cuctemarusanus u 06001IeHne
3HAHUI 110 TEME

[Tpupoansrtii ra3. [lomytHbie HeTSIHBIC
rassl

KameHnHbI#1 yroiib 1 IpOIyKTHI €70
nepepadoTKu

38

39

40

Hed b 1 ciocoOb! €€ mepepaboTKH.
[IpumeHnenue npoayKTOB repepadoTKu
HePTH

['eHeTHYeCcKast CBSA3b MEXKIY PA3THUYHBIMH
KJIaccaM# YTJIeBOJIOPOIOB
["anoreHonpon3BoOHBIE YIIIEBOIOPOIOB!
JJIEKTPOHHOE CTPOCHHUE; PEaKIIUU
3aMEICHHUS TAIOTeHa

41

JleWicTBue 1Ienoueh Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiictere
JUTAJIOT€HAIIKAHOB C MarHUEM M [IUTHKOM

42

43

44

CucreMmarusanus 1 0000IeHNEe 3HAHUT
no pazzaeny "Yrieroaopoabr"”
KonTponbHas pabota mo Teme
"Vranesonopoast"

[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psif, oOmmas popmyna,
CTPOEHHUE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, KJlacCU(pUKaIms,
¢du3nueckre CBONCTBA




XUMHUYECKUE CBOMCTBA MPEIEIbHbBIX

4 OJTHOATOMHBIX CIIUPTOB

46 CrniocoOblI MoTy4eHus U IpUMeHEHUe
OJIHOATOMHBIX CIIUPTOB
[IpocTeie 3¢hupsl: HOMEHKIATYpa U

47 HU30MEepHsl, 0COOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB
MHOroaTOMHBIE CITUPTHI: STUICHTIIUKOIb

48 U TJIMLEPHH, UX (PU3HYECKUE U
XUMUYECKHE CBOKCTBA

49 CriocoObI mosTydeHus 1 IpUMEHEHNE
MHOT'OATOMHBIX CITUPTOB
@DeHOo: CTPOCHHUE MOJICKYJIBI,

50 buszndeckue cBoicTBa. TOKCHYHOCTD
denona

51 Xumudeckue cBoicTBa (heHoma

59 CrniocoObl nosty4eHus 1 NpUMEHEHNe
dbenona
[Tpaktuyeckas padora Ne 2. Pemenue

53 9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"CriupThl U peHonbI"

54 CucreMmarusanus 1 0000IeHNe 3HAHUN
10 TeMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHUILHOU IPYIIIbL;

TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmya,




56

M30MEpHUs U HOMEHKJIaTypa

Anbaeruipl 1 KeTOHBI: (U3HYECKUE
CBOMCTBA; peaKIMy MPUCOSTUHEHUS

57

PeaKI_[I/II/I OKHCJICHUA N KAYCCTBCHHBIC
PCaKu aJIbACTUAOB U KETOHOB

58

59

60

CriocoObI MOTy4eHUs ATbJICTHIOB U
KETOHOB

O,I[HOOCHOBHBIG MMpCACIbHBIC
Kap6OHOBLIe KHCJIOTHI, 0COOEHHOCTH
CTPOCHUS UX MOJICKYJI

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3HYEeCKHe CBOWCTBA

61

62

63

64

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

OcoOeHHOCTH CBOMCTB MypaBbUHOM
KUCIOTHI. MHOr0o0Opa3ue kKapOOHOBBIX
KHCIIOT

OcoOeHHOCTH CBOWCTB: HENPEIENIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnort. [IpencraBurenn BeicIINX
KapOOHOBBIX KHUCIIOT

IIonsatue o IMPOU3BOAHBIX Kap60HOBLIX
KHUCJIOT

65

CrniocoObl Mosty4eHus U IpuMeHEeHue
KapOOHOBBIX KUCIIOT




66

CrnosxHbIe 3(DUPBI: TOMOJOTHYECKUHN PSIII,
obmras popmyna, ©30MepHs U
HOMEHKJIaTypa

67

68

69

Du3nyecKre 1 XMMUYECKUE CBOMCTBA
a¢upoB

Pemenne pacu€THbIX 3a7a4: 1O
YPaBHEHUIO XUMUYECKON pPEaKIIiu, Ha
orpezesieHue MOJIEKYIIpHON (HOpMYIIbI
OpPraHUYECKOTO BEIIEeCTBA
[IpakTrueckas padora Ne 3. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"Kap6onoBsie kucnoThl. C0KHbBIE
a¢uper"

70

XKupsr: crpoenue, puznveckue u
XUMHYECKHE CBOICTBA (THAPOIU3)

71

72

73

74

Oco0OeHHOCTH CBOICTB JKHUPOB,
COACPpKAMMNX OCTATKH HECTIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoOe

MEBUTa Kak COJIA BBICIIINX Kap60HOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. IloagaTue
O CHHTCTUYCCKUX MOROIINX CpeI[CTBaX
(CMC)

['eneTnueckas cBsI3b YTJICBOAOPOAOB U
KHCJIIOPOACOACPIKAINX OPTraHUYCCKUX
BCIICCTB

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX
peakuun




Cucremarusanus U 0000ILEHUE 3HAHUN

75
10 TeMe
OO61as xapakTepuCcTHKa YTII€BOI0B U

76 KJaccuukanus yriieBoaoB (MOHO-, IH- U
HOJIMCaXapubl)
Monocaxapuabl: pu3nYecKue CBOWCTBA U

17 HaXO0XICHUE B IPUPOIE

78 [IpumeHeHme TIII0KO3bI, €€ 3HAYCHHUE B
KHU3HEIEATEIILHOCTH OpraHu3Ma
Jucaxapunabl: caxaposa, MaJlbT03a U

79 nakTo3a. HaxoxxaeHnue B mpupoie u
NpPUMEHEHHE IUCaXapH]IOB
[Tonucaxapuabl: CTpoeHHE

80 MaKpOMOJIEKYT, PU3NYECKUe u
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE

81 [TonsiTHE 006 NCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacdeTHsIX 3a/1a4 HA

82 oTpesieNIeHUE JIOJIA BBIXO/a MPOTyKTa
PEaKIH OT TEOPETUIECKHA BO3MOKHOTO

83 Cucremaru3zanus 1 000011eHne 3HAaHUN
10 pasjerny
KonTponbhas pabota no teme

84 "Kucnopoacoaepxaniye opraHu4eckue
coeuHeHus"

85 AMUHBI: K1accuuKanus, CTpoeHUe

86 MOJIEKYII, 00Iast popmyJia, H30Mepus,




HOMEHKJIaTypa U (Pu3nYecKre CBOWCTBA

XHUMHYECKUE CBOMCTBA au(aTUIECKUX
aMUHOB

87

AHUJIMH: CTPOEHNE aHWIIMHA,
0COOEHHOCTH XUMUYECKUX CBOMCTB
aHWJIMHA

88

89

90

91

Crioco0blI MOTy9eHUs U IPUMEHEHUE
amu(aTHIECKUX AMHHOB

AMMHOKHUCIIOTBI: HOMEHKJIAaTypa 1
nzomepus, (pu3nuecKrue CBOMCTBA.
OTtznenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

XHUMHUYECKUE CBOMCTBA aMUHOKHCIIOT, UX
OHMOJOrn4YecKoe 3HaYeHHEe aMUHOKHUCIIOT.
CuHTe3 ¥ rMIpOoIN3 NENTHIOB

benku kak npupoaHbie TOTUMEPHI;
CTPYKTYpBI O€JIKOB

92

93

94

XUMHUYECKHUE CBOUCTBA OEIIKOB

A30Tc0z[ep>1<amne TCTCPOUUKIINICCKUC
COCOAMHCHUS. HYKHCI/IHOBLIC KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouonornyeckas POJib

[TpakTrueckas pabota Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"A3zoTcoaeprKalie opraHu4ecKue
coeuHeHus"

95

[TpakTrueckas padota Ne 5. Pemenue




SKCHICPUMCHTAJIBHBIX 3a/la4d 110 TCMC
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHU"

96

97
98

KonrtponbHas pabora no reme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

OCHOBHBIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COETUHEHUH U
METO/Ibl UX CUHTE3a —II0JINMEpU3aLus 1
MOJIMKOHICHCAITHS

IInactmaccel. YTunmsanusa u
nepepaboTKa MIacTuKa

99

DnacToMepbl: HaTypaJlbHbIN
CUHTCTUUYCCKHEC KaydYyKHU. Pe3una

100

101

102

BomnoxkHna: HAaTypaJlbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMepI)I
CIICUaJIbHOTI'O HAa3HAYCHUA

[Tpaktuyeckas padora Ne 6. Pemenue
SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
"Pacno3HaBaHue miIacTMacc U BOJIOKOH"

O000111eHNEe U CUCTEMATU3ALIS

W3Y4YEHHOT0 MaTepuaa 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

102




11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢poBbie
wn Tema ypoka Beero Kontpoabnubie IIpakTunyeckue fI[Sy'—IEHI/Iﬂ :)lﬁlc)l;l;OBaTeanme
padoThI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX sIIEp. 1
Xumuueckuit aaeMeHT. M30Tomnbl
5 CTpoeHHe IEKTPOHHBIX 000JI0YCK 1
aTOMOB, KBAaHTOBBIC UHCIIa
3 Knaccudukanus XuMHUIECKUX 3JIEMEHTOB 1
(s-, p-, d-, f-amemenTsI)
4 Pacnpenenenue 351eKTpOHOB IO ATOMHBIM 1
opOuTaIsIM
ONeKTpOHHbIE KOH(UTYpaIIH aTOMOB
) 3JIEMEHTOB B OCHOBHOM U BO30YyX1EHHOM 1
COCTOSIHUH
6 DNeKTPOHHBbIE KOH(UTYpAIIUTU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMUYecKux anneMeHnToB /1. U. 1
Menzeneesa, CBs3b C COBPEMEHHOMU
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1

HUMHU MMPOCTHIX U CJIOXKHBIX BCUICCTB IO




rpynmnam U nepuojam

Cucremarusanus 1 0000IeHNE 3HAHUI
1o TeMe. BXo1HOM KOHTPOJIb

10

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoONIeKyIsipHbIE
B3aUMOJICUCTBUA

11

BaneHnTHOCTB U BaJIeHTHBIE BOZMOXXHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpbI
MOJIEKYJI C UX F€OMETPUUECKUM
CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIUIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOIEKYIApHOTO U
HEMOJIEKYJIAPHOTO CTpOeHHUs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIICCTB

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

15

WctunHble pacTBOPHI: HACBIIIEHHBIE U
HEHACBHILIEHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

17

CrniocoObl BbIpayKeHUS! KOHIIEHTPALUU
pacTBOpOB

Pemenue 3amau ¢ ucnosb30BaHUEM
MOHTHUH "MaccoBas 101 paCTBOPEHHOTO




18

BeulecTsa", "MoJIIpHas KOHIIEHTpaus'"

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX BEIIECTB

19

Cucremarusanus U 0000IEHUE 3HAHUN
10 TEME

20

KonTtponbHas pabora mo Temam
"Crpoenue atoma. [lepnoanueckuii 3aKoH
u [leproamueckasi cucTeMa XUMUYECKUX
anemenTtoB JI. 1. Menpaeneena",
"Crtpoenue BemecTBa. MHOTOOOpasue
BelecTs"

21

Knaccudukanus XuMU4ecKnux peakiui B
HEOPraHWYECKOM U OPraHu4eCKOM XUMUH.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXPaHEHHUs U MIPEBPAIICHUS SHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

22

23

24

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuuil. TepMoxumudeckrne ypaBHEHUS

Breraucnenus no YpaBHCHHUAM
XUMHNYCCKUX peaKI_II/Iﬁ n
TEPMOXUMHUYCCKUM YPABHCHUAM

CKOpOCTbh XMMMUYECKOH pEaKLuH, €€

3aBUCHUMOCTD OT Pa3JIMIHbIX (I)&KTOpOB.
Karamus n KaTaJIn3aTOPhbI

25
26

I'oMOreHHsbIe U reTepPOreHHbIE PEAKIINU

[IpakTuueckas padora Ne 1 o reme




27

28

"BausiHMe pa3NUYHbIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakuun"

OO6patumbIe 1 HEOOPATUMBIE PEAKIIUH.
XUMHYECKOE PABHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BiusiHue pa3nudHbIX GakTopoB HA
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"

29

DNEKTPOTUTHYCCKAS TUCCOIIUAITHS.
CHITbHBIC U CJTA0BIC DJICKTPOJIUTHI.
CrerneHp IUCCOINAIINN

30

31

32

WNonnoe npoussenenue Boapl. Cpena
BOJHBIX PacTBOPOB. BonopoaHslii
nokazatenb (pH) pactBopa

I'maponus coneil. Peakiuu, nporekaronye
B PacTBOpAx 3JIEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme

"XuUMH4ecKre peakliui B pacTBOPax
JJEKTPOJIIUTOB"

33

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxxHeume oKucauTeny u
BOCCTAHOBUTEIHU

34

35

MeToa 3eKTpOHHOTO (3JIEKTOHHO-
MOHHOTO0) OanaHca

DNEKTPOIN3 PACTBOPOB U PACILIIABOB
BEIIIECTB

36

Pemenne 3a1a4 pas3sjIMYHbIX TUIIOB




37

38

Pemenne 3ala4 Pa3JIM4YHbIX TUIIOB

Cucremarusanus 1 0000IeHNE 3HAHUI
1o TeMe "XuMudeckue peaxuuun'

39

KonTtponbHast pabora o Teme
"Xumuueckue peakuu"

40

IIonoxenue HeMETaLIOB B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menpeneera u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
du3ndyeckrue CBOMCTBA HEMETAJIJIOB

41

42

AJoTponusi HEMETaIOB (Ha IPUMEPE
KHCIIOpoJ1a, cephl, hocdopa u yrieposaa)
Bopopona: nonydyenue, pusndeckue u
XUMHYECKHE CBOMCTBA. [ MapuIbI

43

l'anorensl: HaXOXIEHHE B IPUPOJIE,
CHocoObl OTyYeHus!, PU3NYECKUE U
XMMHUYECKHE CBOMCTBA

44

45

46

l'anorenoBonoponasl. Baxnerlmue
KHCIJIOPOJICOIEPKAIINE COSTUHEHUS
rajJoreHoB

JlabopaTopHble U IPOMBIILIICHHBIE
CIOCOOBI TIOJTyYEHHS TaJOTEHOB.
[IprMeHeHne raJoreHoB U X COeAMHEHUN

[IpakTuueckas padora Ne 4. Perenue

HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"T"anmoreusr"




Kucnopon: naboparopusie u
IMPOMBIIIJICHHBIC CHOCO6LI MMoJIy4CHuA,

41 bu3HYECKrEe M XUMUIECKHIE CBONCTBA.
O3oH. [IpuMeHeHue Kuciopoaa U 030Ha

48 OKCHUbI ¥ IEPOKCHIBI

49 Pemenue 3aay pa3nu4HbIX TUIIOB
Cepa: HaXOXJEHHE B TIPUPOJIC, CTIOCOOBI

50 NOJy4YeHUsI, PU3NICCKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopon, cyabhuiIbl

59 Kucnopoacoaepxaiiiue coeJMHEHUS CEPBI.
Oco0eHHOCTH CBOICTB CEPHON KHCIOTHI
[IpakTuueckas padora Ne 5. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Cepa u e€ coenuHeHus"
A30T: HaxOXJIeHHE B IPUPOJE, CIIOCOOBI

o4 MOJIy4eHUs, PU3NYECKUE U XUMUUECKHE
CBOMCTBAa. AMMHAK, HUTPH/IbI
Kucnopoaconepxaiue coeluHEHUS

55 a3zota. OcoOEHHOCTH CBOMCTB a30THOM
KHUCIIOTHI

56 [TpuMeHeHne a30Ta ¥ €ro COeTMHEHHH.
A3oTHBIE ynoOpeHus
®ochop: HaxoXKAEeHNE B IPUPOJIE,

S7 CrocoObl OTyYeHus!, PU3NYECKUE U

xummuueckue coiictBa. dochuab u




dochun

Oxkcuasl hochopa, pochopcoaepxarniue

58 .
kucinoThl. Cou (GocOpHOI KHCIOTHI

59 [Tpumenenne dpocdopa u ero coeqMHEHUH.
®dochopubie y1oOpeHus
[IpakTuueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"A30t u pochop u ux coenuHeHU"
VYrnepoa: HaXx0XJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOIU(PUKALINH; PU3HICSCKIE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHNE

62 Oxkcun yraepoaa(ll), okcua yraepoma(1V),
yroJjibHasi KUCIIOTa U e€ COoJIn

63 Pemenue 3a1a4 pa3nuyHBIX THIIOB
KpemHuii: HaxoxaeHue B Mpupo/e,

64 crocoObl NOTy4YeHUs, PU3UIECKUE U
XUMHYECKHUE CBOMCTBA

65 Oxkcun kpemuus(1V), kpemHueBas
KHCITIOTA, CHIIUKATHI

66 [IprMeHeHne KpeMHUS U €r0 COCTMHEHU.
CrexJ10, €ro moJy4eHne, BU/IBI CTEKIIA

67 Pemienue 3a1au pa3auyHbIX TUIOB

68 CucreMmarusanus 1 0000IeHNEe 3HAHUN
no teme "Hemeranmnbr"

69 KonTponbhas pabota no teme

"Hemeramisr"




70

71

72

AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThl, KOpPEKLHUS OMIMOOK
[Tonoxxenne MmetaiioB B Ilepuoanyeckoii
CHCTEME XUMHUUYECKUX IEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpuMeHeHHEe METaIIOB B OBITY U TEXHHUKE

73
74

75

CmuiaBsl MetasuioB. Kopposust Metamios
Pemenue 3a1a4 pa3nu4HbIX TUTIOB

DNEKTPOXUMHUYECKUH Psijl HAllPsHKEHUN
MeTauioB. O01ue crocoObl MOTy4YeHUs
METAJIJIOB

76

OO6mas xapakrepuctuka metayion |A-
rpymsl lleproanyeckoi cucteMbl
XUMUYECKHX AieMeHTOoB. Harpuii n
KaJIMii: moiy4yeHue, pusnueckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCAVUHEHUN

77

78

O6mas xapakrepuctuka metayuion |A-
rpymsl lleproanyeckoi cucteMbl
XAMHMYECKHUX dJIEMEHTOB. Maruuii u
KaJbpIUil: mody4YeHne, (pu3ndeckue u
XAMHYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCIUHEHUN

JKECTKOCTH BOABI U CITOCOOBI €6
yCTpaHEHHs




79

80

81

ANIOMHMHUI: TIOTydeHue, (Gu3ndecKue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUS, KX
MIPUMEHEHUE

Pemrenne 3a/1av pa3JIM4YHbIX TUIIOB

82

[IpakTuueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTasuibl IIaBHBIX oArpymnn"

83

OO0m1as XxapakTepUCTUKA METAIIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoil CUCTEMbI XUMUYECKUX
9JIEMEHTOB

84

85

dusnyeckrue U XMMHUYECKHE CBOMCTBA
XpomMa U €10 COGHHHGHHﬁ, HUX IPUMCHCHUC

Baxwuelimme coelMHEHNs] MapraHia.

IlepmaHranar Kauusi, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

dusnyeckue U XUMUYECKHAE CBOMCTBA
JKenesa u ero coenuHeHui. [lomydenne n
IIPUMEHEHHUE CILUIABOB XKEEe3a

87

88

duznueckre 1 XUMUYECKHE CBOMCTBA
MEJIU U €€ COCTMHEHN, UX TPUMEHEHNE

dusnyeckrue U XMMHUYECKHE CBOMCTBA
OWHKa U €10 COCHHHCHHﬁ, ux




IpUMEHEHHE. | NIPOKCOKOMIUIEKCHI IIMHKA

[Tpaktuueckas padora Ne 8. Pemenue

89 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Mertasuibl T0OOYHBIX TTOArPyIT"

90 Pemienue 3a1a4 pa3nuyHbIX THIIOB
O06001IeHNEe U CHCTeMAaTH3aIINS

91 M3Y4YEHHOI'0 MaTepuaia 1o TeMe
"Meramibr"

92 KoHTtponbHas pabora o teme "Mertamibt"

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThl, KOPPEKITUs OMIHOOK
Ponb xumun B o6ecrieueHuN YyCTOWYMBOTO

94 pasButHs yenoBedecTBa. [loHsTHE O
HAyYHBIX METOJaX UCCIICIOBAHMS BEIISCTB
HayuHble npuHIUIIBI OpraHu3auu

95 XUMHYECKOTO TPOU3BOICTBA.
[TpoMEbITIIeHHBIE CTIOCOOBI TIOTYYSHUS
Ba)KHEUIIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKpYKatolen
CpEeIbl U €0 MOCIeICTBUS

97 XHUMHS U 310pPOBbE YEIOBEKA.
JlexapcTBeHHBIE CpeCcTBa

98 Xumus numu. Ponb XuMuu B
obecreueHnH MUIIEeBON 0€30MacCHOCTH

99 KocMmernueckue u napdromepHbie

cpeacrna. briToBas xumus




XuMHs B CTPOUTENBCTBE. BakHelune

100 CTPOUTENbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepUabl
XUMHS B CEJIbCKOM XO3SMCTBE.

101 Opranuyeckue U MUHEpaJIbHbIE 1
ynoopeHus

102 Cucremarusanus 1 0000IeHNE 3HAHUN 1
110 TeMeE

OBLIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






