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IHOACHUTEJIBHAA 3AIINCKA

PabGouas mporpamMma mo XMMHHM Ha YPOBHE CpeIHEro oO0IIero oopa3zoBaHMs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickoit denepaiuny», TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
benepanbHOi oOpa3oBaTenbHOI MIPOTPaMMBI CpEeIHEeTro o01ero
obpazoBanusi(DOII COO), npencrapineHHbix B denepaibHOM roOCy1apCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOTO TpeaMeTra «XHUMHs» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoi
denepauuy, peamu3yOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MIPOrpPaAMMBIL, U
OCHOBHBIX ToJNOXKeHHl «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
Oeneparuu Ha niepuon 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YTIYyOJEHHOTO HW3YUYEHMs] 3aHMMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusi yuammuxcs 10-11 kiaccos.
N3ydenne mnpenmera, peaauzyeMoe B YCIOBHIX JauddepeHIIMPOBAHHOIO,
npoduibHOTO 00yYeHHs, TMPU3BAHO OOECTEUYnTh O00IMIEe00pa30BaTEIbHYI0 U
OOIIEKYJIbTYPHYIO TMOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOJIUMYIO st
aZanTayy X K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKA3HHU B COIIMYME, a TAKXKE JJIS
POJOJDKEHUsT 00y4YeHHUs] B OpraHu3anusax MpodeccuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCSI OJTHOM M3 NPUOPUTETHBIX AUCIUTLIIMH.

B mporpamme mo XMMUM Ha3Hauy€HHE MpeaMera «XUMHUS» MOJIy4aeT
NoJpOOHYI0  MHTEPHPETAllUi0 B  COOTBETCTBUM €  OCHOBONOJIArarolUMU
nonoxkeHusimu ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIETieH, COJAEpKaHus,
pe3yJbTaToB 00y4YeHUs] U TPEOOBAHUM K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB.
CBUIETENHCTBOM TOMY SIBIISIFOTCS CJEAYIOIIME BBIMNOJHSIEMbIE MPOrPaMMOMN MO
XUMUU QYHKIINH:

e WH(POPMAIMOHHO-METONYECKAs, peaau3amus KOTOpOoW obecrnednBaeT
MOJIyYeHHE MPEACTaBICHUSI O IeNsIX, COAEp)KaHWHU, OOIlel CTpaTeruu
00yueHUsI, BOCIIUTAHUS U Pa3BUTHS 00YUYaIOIINXCS CPEJCTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;

e OpraHM3alMOHHO-IIAHUPYIOLLAs, KOTOpast pe1yCcMaTpUBaET
ONpEEIICHUE: MPUHLHUIOB CTPYKTYPUPOBAHUS W MOCIEAOBATEIbHOCTU
M3YUYCHUsI y4eOHOro marepuana, KOJWYECTBEHHBIX M KaYeCTBEHHBIX €ro
XapaKTEPUCTHK; TOJIXO0JI0B K (DOPMUPOBAHHUIO COJEPIKATEILHON OCHOBBI
KOHTPOJII UM OLEHKH O0pa3oBaTeNIbHBIX JOCTHXKEHHI O0O0y4aromuxcs B
paMKax WTOTOBOM arrectaniud B (OpME EIMHOTO TOCYJIapCTBEHHOTO
dK3aMeHa M0 XUMUH.

[Iporpamma aJist yrinyOn€HHOTO U3yUEHUSI XUMUH:



e YCTaHABIWBAaEeT WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTeIbHOE
JUIST W3Y4YEHUS B paMKaX OTICIBHBIX MPOPUICH, IpemaycMaTpuBaeT
pacnpeneneHue W CTPYKTYpPHPOBAaHHWE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNbHBIM JIMHUSIM/pa3iesiaM Kypca;

e HaéT MPHUMEpPHOE paclpelesieHne y4eOHOro BPEMEHH, PEKOMEHIyeMOTo
JUTSI U3yYEHHUSI OTACIIbHBIX TEM;

e TpemIaraeT MPUMEPHYIO TOCJIENOBATENIbHOCTh H3YYCHHsS] y4eOHOTro
MaTepuaia ¢ y4€ToOM JIOTUKH TOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JA€T METOJIMYECKYIO MHTEPIPETALHIO 1IEJIeH U 3a/1ay U3y4YeHHs MpeaMeTa
Ha yTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero oOmero o0pa3oBaHUsA, COACPKATEIBLHON XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTenbHOMN
IPOTrpaMMBbl CpeaHero o01ero oOpa3zoBaHUs (TMYHOCTHBIX,
METaIpeJMETHBIX, TPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-MI03HABATENbHBIX  JACMCTBHI  00ydYalomerocs IO OCBOCHHUIO
coJiepKaHus IpeIMETa.

[To BceM Ha3BaHHBIM TO3UIMSAM B TMPOrpamMMe MO XHUMHHU MPETyCMOTpPEHA
PEEeMCTBEHHOCTh C€ OOy4YeHHEM XUMHUU Ha YpPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus. 3a TMpeaeIaMd yCTAaHOBJIECHHOW MpOrpaMMod MO  XUMHUU
00s13aTeNIbHON (MHBAPUAHTHOW) COCTABIISIONICH COJEp KaHHs y4eOHOTo mpeaMera
«XuMHS» OCTaETCs BO3MOXKHOCTb BBIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMPENEIsIThCS B COOTBETCTBUHU C HAMPABICHUEM KOHKPETHOTO
npoduiis 00yueHus.

B cootBercTtBHM ¢ KoOHueNTyalbHbIMU TosoxkeHusmu PIroC COO o
Ha3HAYCHWH TIPEIMETOB 0a30BOro u yriayOnEHHOrO YpOBHEH B cHCTEMeE
muddepeHupoBaHHOTO OOyYEeHHSI Ha ypPOBHE CPEIHET0 OO0IIero o0pa3oBaHUS
XUMHUSL Ha YpOBHE YIUIYOJIEHHOIO W3Y4Y€HHUs HalpaBieH Ha pealn3aluio
NPEEMCTBEHHOCTH C  TOCJCAYIOMMM  JTalOM  TOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsi B paMKax M3y4YEeHHs] CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX NUCIHIUIMH B By3aX M OPTaHHU3AIUAX CPEIHEr0 MPOoPeCCHOHATBHOTO
oOpazoBanusi. B o3Toil cBA3M wu3ydeHwe mnpeamera «XUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HA  pacuiupeHue U yYriayOJieHHe TEOpEeTHUEeCKONW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIUXCS, BEIOPABIIUX OMPENEAEHHBIN TPOohUih
00ydYeHHs1, B TOM YHUCJIE C TIEPCTIEKTHBON MOCIEAYIOMIEr0 MOTyUYeHUsI XUMHUECKOTO
o0pa3oBaHMs B OpTaHMU3AIUAX MTPOPECCHOHATILHOTO 00pa3oBanus. Hapsmy ¢ atum,
B cBere TpeboBanuii PI'OC COO K MmIaHUPYyEeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanbHOl  00pa30BaTEIBPHON IMPOTPaMMBI  CpPEIHEro 00Imero oOpa3oBaHUS
U3y4CeHHE TMpeaAMeTa «XUMUS» OpPUCHTHPOBAHO TAaKKe Ha pelIeHHe 3ajad



BOCIIUTAHUS W COIMAIILHOTO Pa3BHUTHs OOydaroImmxcs, Ha GOPMHPOBAHUE y HHX
OOIIENHTEUICKTYaIbHBIX YMCHHUH, YMEHUH palMoHAIM3aAIlMKd YIEeOHOTO TpyJa U
0000MEHHBIX  CIOCOOOB  JICATEIBHOCTH, HMCIOIIUX  MEXIUCIUIUTMHAPHBIN,
HAAMNPEIMETHBIN XapakTep.

CocraBnsomuMe npeaMeTa «XuMus» Ha YpOBHE YriayOnE€HHOTO M3Y4YCHHS
SBIIAIOTCS YIUIyOJN€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas Xxumus». [Ipu onpeneneHny MoaX0A0B K OTOOPY M CTPYKTYPHOU
OpraHu3allii COJEP’KaHUS ITUX KypCOB B MpOrpaMme IO XHMMUHU 32 OCHOBY
npuHAThl nojioxkeHus GI'OC COO o paznuuusax 0a30BOro u yriryOJIEHHOTO
YpOBHEW U3yUYeHUs MPEAMETA.

OcHoBY conepkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYeCcKass XHMHS» COCTABISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YpPOBHIO M3Yy4EHHS MpeAMeTa. IJTa CHUCTEMa
3HAHWHM TIONydaeT OMNpeneN€HHOE TEOPETUYECKOE JIOMOJIHCHHE, MO3BOJISIONICe
OCO3HAHHO OCBOUTb CYIIECTBEHHO OOJbIIUH 00BEM  (PaKTOJIOTHUYECKOTO
Matepuana. Tak, Ha YriayOJa€HHOM ypOBHE W3yYeHHs mMpeaMera olecreueHa
BO3MOXHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OObEMA 3HAHMM O XHUMHYECKHX
dJIeMEHTaX W CBOMCTBAaX MX COCIWHCHHWA HAa OCHOBE PACIIMPCHUS U yTIyOJIeHUs
MPEICTAaBIICHU O CTPOCHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
MIPOTEKAHUS PEAKITU, PACCMATPUBACMBIX C TOYKH 3PCHHS] XUMHUECKOU KMHETHKU
U TepMOJAMHAMUKU. M3ydyeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CHUCTEMBl ~ XHMHYECKHUX  JJICMECHTOB O0asupyercss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKHUX MPEJCTABICHUSIX O CTPOSCHUU aToMa. XHMMHUYECKasl CBSA3b
O0OBSCHSIETCS ¢ TOUKH 3PCHUS SHEPTETUUECKUX U3MECHECHHU MpU €€ 00pa3oBaHUM U
pa3pylIeHUH, a TaKXKE C TOYKH 3PEHHUS MEXaHM3MOB €€ oOpazoBaHus. M3ydenwue
TUTIOB ~ PEAKIUWA  JOMOJHSAETCS  (OPMUPOBAHWEM  TIPEJACTaBICHUH 00
IIEKTPOXUMUYECKUX MPOIIECcaxX M ANEKTPOIU3E PACINIABOB U PACTBOPOB BEIIECTB.
B kypce oprannyeckoid XMMHUU TPHU PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTH
COEMHEHM yaemnsieTcss oco0oe BHUMaHUE BOMpPOcaM 00 3MEKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHHWE WMEET TO, UYTO Ha COJACpPXKAHUE KypCOB XHUMHUHU
yIrIyONEHHOTO YPOBHS U3YUYEHHUS JJI KIaCCOB ONpPEAeNEHHOT0 Mpodus (TJIaBHBIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JOINOJHEHUU K oOmel cucreme
IIPEIMETHBIX 3HAHUM) OKAa3bIBAIOT BIMUSHHUE CMEXKHbIE TIpeaIMeThl. Tak, Hampumep,
B COJICp)KaHUM MpeaMeTa I KJIACCOB XUMUKO-(PU3UYECKOro Mpodusis OO0JbIIoe
3HauYe€HHUE OYIyT MMETh SJIEMEHTHI y4eOHOro maTrepuayia mo oomei xumuu. [lpu
W3YUYCHUU TIpeJMeTa B JAaHHOM Cjydae akIeHT OyJIeT cjeiaH Ha OOIIMHOCTh
METOJIOB TO3HAaHMS, OOIIHOCTh 3aKOHOB M TEOPUHA B XHUMHUH U B (PUBHKE:
ATOMHO-MOJICKYJIIpHAsE Teopusi (MOJICKYJIIpHas Teopusi B (U3HMKE), 3aKOHBI



COXpPaHEHHMS MAacChl W DJHEPruM, 3aKOHbl TEPMOJIMHAMHUKHU, DIIEKTPOJIMU3A,
IIPEACTABIICHUS O CTPOEHUH BEIIECTB U APYTOE.

B T0 xe BpemMa B COIEpXKaHMM  MpeaMeTa Ui KJIAcCOB
XUMUKO-OMOJIOTUYECKOTO Tpoduiis OONbIIUN yACIbHBIM Bec OyAeT HMETh
opraHnueckas Xumusi. B 3ToMm ciyuae npenocTaBiseTcsi BO3SMOXKHOCTh JUisl 0oJiee
00CTOSITEILHOTO ~ PACCMOTPEHHUS] XMMHYECKOW  OpraHu3aliy  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOHST, K TMPUMEpY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMMUIbI, OETKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTBHl U Apyrue. [Ipm 3TOM 3HaHUA O COCTaBE M CBOMCTBAX NPEACTaBUTEICH
OCHOBHBIX KJIACCOB OPTraHUYECKUX BEIIECTB CIIY)KAaT OCHOBOM Uil H3y4YEHUs
CYIIHOCTH IpoLeccoB (POTOCUHTE3A, AbIXaHUs, MUILEBAPECHHUS.

B mnmane ¢dopmupoBaHus OCHOB HAay4YHOTO MHPOBO33PEHUS, OCBOCHUS
0O0I1IeHaYyYHBIX METOJOB MTO3HAHUS U OIbITA MPAKTUYECKOT0 MPUMEHEHHS HAyYHBIX
3HAHUN W3y4YeHHE TpenMeTra «XUMHs Ha YIIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBSI3IX C YYCOHBIMM TIpeAMETaMM, BXOJSAIIMMH B COCTaB
npeaMeTHbIX oOnactell «EcrecTBeHHO-HayuHbIE TNpeaMeTbl», «MaTeMaTtuka u
uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Ipu wm3ydeHum ydueOHOTO TpenMeTra «XUMHUS» Ha YriyOJEHHOM YpOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOI'O U CpeAHero ooluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7aueil MepBOCTENEHHON 3HAYUMOCTH SBISETCS (DOPMUPOBAHKE OCHOB
HAyKW XUMUU Kak oOO0JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JNEATETbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. Penienue
TOW 3a7aud Ha YOIYyOJIEHHOM YpOBHE U3Y4YEHHS IMpeAMeTa TMpeJIoiaraet
peanu3anuio TaKux LeJeH, KaK:

e (opmupoBaHMEe TpPEACTABICHUN: O MaTepUaTLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SIBIICHUW TPUPOABI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHBIX HAayK W €€ BeAymed poiu B O0ecredeHUun
YCTOMYMBOTO  pa3BUTHSA  YEJOBEYECTBA: B  PEHICHUH  MpoOJeM
HKOJIOTMYECKOM, YHEPreTUYECKON U MUIIEBOM 0€30MaCHOCTH, B Pa3BUTUU
MEJIULINHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrie4eHur paIMoHaIBHOTO MPUPOONOIB30BAHUS, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIeH KyJbTYphl UYEJIOBEKa, a TAKXKE DKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CPENE;

e OCBOCHHME CHUCTEMBbl 3HAaHMM, JIEXKAMX B OCHOBE XHUMHUYECKOU
COCTaBJISAIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPaA: (YHIAMEHTAIBHBIX
MOHATUHM, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOEHMM  BEIIECTBA  HA  pa3HbIX  YPOBHAX  —  aTOMHOM,
VOHHO-MOJICKYJISIPHOM, HAAMOJIEKYJSIPHOM, O TEPMOJAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMMHUYECKHUX PEAKIUH, O



XMMHUYECKOM PaBHOBECHUHU, PACTBOPAaX U JUCHEPCHBIX CUCTEMaX, 00 00mux
HAyYHbIX MPUHLUINAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y o0yuaronmxcs OCO3HAHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUN A7 OOBSICHEHUs
KJIIOYEBBIX MW U MpoOJIeM COBPEMEHHOW XHWMHUU, A OOBSICHEHHS U
IPOrHO3UPOBAHMSI SIBICHUN, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPaMOTHOTO peuieHus Mpo0JeM, CBSI3aHHbBIX C XUMUEHN, TPOTHO3UPOBAHUS,
aHaJIM3a U OLICHKH C MO3UIMH 3KOJOrH4ecKor 6€30MacHOCTH MOCIEeICTBUN
OBITOBOM M MPOM3BOACTBEHHOHN J€ATEIbHOCTH YEJIOBEKA, CBA3AHHON C
XUMHYECKUM  IPOU3BOJCTBOM, HCIOJb30BAaHUEM U  HepepaboTKOM
BELIECTB;

yrayOieHue  OpejCTaBiIeHMH O  HAyyHbIX  METoJax  IO3HaHUS,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS! YMEHUW OPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSCHEHUS XUMHYECKHX SBJICHUN, HMEIOLIUX MECTO B
IpUPOJE, B MPAKTUUECKOM JIEATETbHOCTH U MIOBCEIHEBHON KU3HH.

B nmnane peanuzanud NEPBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAOIINX
(GYHKUMNA 1ETOCTHOM CHUCTEMBI CpEJHEro oOuiero oOpa3zoBaHUs MpPU U3YUYECHUU
npeaMera  «XuMUS» Ha  YyrIyOJI€HHOM  YpPOBHE OCOOYIO  aKTyaJIbHOCTh
IpPUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTM B TO3HABAEMOCTU SBJICHHM MPUPOJIBI,
YBaXEHUSI K TMPOIECCYy TBOPYECTBA B 0OJIACTH TEOPETHUYECKUX U
NPUKJIAJAHBIX HMCCIEIOBAaHUNA B XMMHUH, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHHMIO W I[IO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHUIO  HAa  OCHOBE  YCBOCHMS
00111e4eI0BeYeCKUX IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHOCTe oOywatouuxcsi, (OPMUPOBAHME Yy HUX CO3HATEIBHOTO
OTHOIICHUSA K CaMO00pa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCHEHIHON MpodecCuOHaTIbHON U 00IIeCTBEHHOM JEsITeIbHOCTH,
OTBETCTBEHHOI'O OTHOLIEHUSI K CBOEMY 3/I0POBbIO M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

(GbopMHpOBaHWE YMEHUH M HABBIKOB Pa3yMHOIO MPUPOJIONOJIb30BAHMS,
pa3BUTHE HKOJIOTMYECKOM KYJbTYPBHI, npuoOpeTeHue OmbITa
00IIECTBEHHO-TI0JIE3HOM IKOJIOTHYECKOM €SI TEIbHOCTH.

OO6miee yucIo 4acoB, MPEAYCMOTPEHHBIX I M3YUYEHUSI XUMHUHU Ha YTIIyOJICHHOM
YpPOBHE cpeaHero obiiero oOpaszoBaHusi, coctaBiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Heaento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COILEPKXAHUE OBYUYEHUA

10 KITACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHUM.

[Ipenmer w®  3HayeHHWE OpPraHUYECKOM  XMMHUH, IPEACTABICHUE O
MHOT000pa3uy OPraHuYECKUX COeTMHEHUM.

DJEeKTPOHHOE CTPOCHHWE aToMa YIJepoia: OCHOBHOE U BO30YXIEHHOE
COCTOSIHMA. BajleHTHblE BO3MOXKHOCTHM aToMa yriepoaa. XUMHUYECKas CBA3b B
OPraHMYECKUX COCOUHEHHSX. Tumpl TUOpUAM3AIUU aTOMHBIX OpOuTanen
yraepojga. MexaHu3mbl  00pa3oBaHUS KOBAJIGHTHOM CBsi3u (OOMEHHBI U
JOHOPHO-aKLENTOPHBIN). TUIBl MNEepeKkphlBaHUS ATOMHBIX OpOHMTaNeld, O- U
n-cBsi3u. OnuHapHasi, [BOIHas W TpolHas cBA3b. CrocoObl pa3pbiBa CBS3EH B
MOJIEKyJlax —opraHudeckux BemecTB. [loHaTne o CcBOOOAHOM paguKae,
HYyKJIeo]uie u aneKTpodue.

Teopust cTpoeHus oOpraHudeckux coeauHeHnt A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABICHHS O CTPYKTYpE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOECHUS
OpraHUYeCKUX COEIUWHEHUW. MOJeKyJsipHblE U  CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble (QOpMyJbl pa3iMYHBIX BHUAOB: pa3BEPHYTas, COKpall€HHasi,
ckenetHass. M3omepus. Buabsl H30MepuM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3((HEKTH B MOJIEKYJIaX OPraHUYeCKUX COCIMHEHUN (MHIYKTHUBHBIN
U ME30MEPHBIN 3PDEKTHI).

[IpencraBnenne o kiaccupukaluu OpraHudeckux BemiecTB. [lonstue o
dbyHkuronanbHoM rpymnme. ['omonorus. 'omonoruueckue psabl. CucremMaruyeckas
HOMeHKaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHnaibHbIE Ha3BaHUS
OTJEJIbHBIX MTPEACTABUTEIICH.

OcobenHoctu 17} KJ1accuukanus OpraHUYECKUX peaKIui.
OKHCIINTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B OPTaHUYECKON XHUMHUH.

OKCIEpUMEHTANBHBIE METOJBl HM3y4YEHHUS BEIIECTB W MX IPEBPAILCHUM:
O3HaKOMJIEHHE ¢ oOpa3llaMu OpraHMYeCKMX BEIIECTB M MaTepuajaMH Ha HX
OCHOBE, OMNBITHl IO MPEBPAIICHUIO OPTaHUYECKHX BEIIECTB IPU HArpeBaHUU
(mnaBieHue, OOYTIMBaHHE W TOPEHHUE), KOHCTPYHPOBAHUE MOJAENEH MOJEKYJ
OpraHUYECKUX BELIECTB.

YraeBoaopoasbl.

Ankanbl. 'omosornueckuil psj ankaHoB, oOmias ¢popMyia, HOMEHKIATypa U
U30Mepus. ODJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl aJKaHOB,
Sp3-rubpuaM3anus aTOMHBIX OpOUTael yriepoa, 6-CBsi3b. OU3HMUECKHE CBOWCTBA
AJIKaHOB.



XUMUYECKHE CBOMCTBA aJKaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3allui,
JNErUIpUPOBaHUS, IIUKIU3ALNH, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIi PaJuKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTy4YeHUs U MPUMEHEHHE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U usoMepus. OcCOOEHHOCTH
CTPOCHHUS UM XUMHUYECKUX CBOMCTB MajbiX (LMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (LIMKJIONEHTaH, IIUKJIOreKcaH) HMUKIoaTIKaHOB. CrocoObl MONy4YeHUs U
MPUMEHEHUE ITUKIIOAIKAHOB.

Ankensl. ['omosiornueckuil psij ajikeHoB, oOmias GopmMyra, HOMEHKIATYpa.
ONEeKTpOHHOE W IPOCTPAHCTBEHHOE  CTPOEHUE  MOJEKYJ]  AJKEHOB,
Sp?-ruOpHIM3anUs aTOMHBIX OpOUTaneil yriaepoaa, o- u n-cBsi3u. CTpyKTypHas u
reoMerpuyeckas (muc-TtpaHc-) uzoMepus. Du3nyeckne CBONCTBA  AJKEHOB.
XYWMHUYECKHE CBOMICTBA: pEaKklUMUM MPUCOEAUHEHHS, 3aMEIEHUs B O-TOJO0KEHUE
IIPU JIBOMHOM CBS3MW, IMOJUMEpHU3aUnMu U okucieHus. [IpaBuno MapkoBHHMKOBA.
KauectBenHble peakuuu Ha ABOWHYIO CBs3b. CIOCOOBI MOSYUYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanusi ankaaneHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuzanus
CONPsKEHHBIX IMEeHOB. CrocOObI MOJYyYEHHS U IPUMEHEHHE AJIKAIUECHOB.

Anxunbl. ['oMonoruueckuii psii alKMHOB, 0011as popmyIia, HOMEHKIATypa U
U30MepHUsl. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKWHOB,
Sp-rubpuaM3aIus aTOMHBIX opOuTaneit yriepoaa. @u3nueckue CBOMCTBA AIKUHOB.
XUMHYECKHE  CBOMCTBA:  peakUWd  NPHUCOCAUHEHUs,  JUMEpU3aluud U
TpUMepHU3aluu, okuciaeHus. KucioTHsle CBOWCTBA aJIKHHOB, UMEIOIINX KOHIIEBYIO
TpOWHY!O CBsi3b. KauecTBEeHHBIE peaKIMu Ha TPOHHYIO CBsI3b. CIOCOOBI MOMYyUYEHUs
Y IPUMEHEHUE aJIKUHOB.

ApomaTuueckue yrieBoJoposl (apeHsl). ['omonmoruueckuili psiji apeHoB,
oOmtast Gpopmyra, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIeKYJbl OeH30a. Du3nyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIMK 3aMeLEHUsI B OEH30JIbHOM KOJIbLE U
YTIEBOJOPOJIHOM pajuKalie, pPeaklud MPUCOSTUHEHUS, OKHUCIEHHE TOMOJIOTOB
oenzona. IlpeacraBneHue 00 OPUEHTUPYIOLIEM JICUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKWIbHBIX PAJIUKAIOB, KapOOKCHIIBHOMH,
TUAPOKCUIIBHON, aMWUHO- W HUTPOTPYMIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepusanusa ctuposia. CrnocoObl OTydeHHs U
IPUMEHEHUE apOMATUYECKHUX YTIEBOAOPOIOB.

[Tpuponusiii ra3. [lonytasle HeTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslit yrosib u npoaykTsl ero nepepadbotku. CrocoOsl nepepadboTku HeTH:



MEPErOHKA, KPEKHHT (TEPMHUYCCKHM, KaTaTUTHYCCKHK), PUGOPMHUHT, ITHPOIH3.
[IpoayxTel nepepaboTku HEDTH, UX TPUMEHEHHUE B MMPOMBIIINICHHOCTH U B OBITY.

I'eneTnueckas cBsI3b MEXY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTCHIIPOM3BOJIHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEIIEHUs] TajoreHa Ha THAPOKCOTPYNMy, HUTPOTPYyIIy, NHAHOTPYMIY,
amuHoOrpynny. JlelicTBU€ Ha TrajJoreHNpPOM3BOJHbBICE BOJHOTO M CHUPTOBOIO
pacTtBopa wIENOYN. B3auMoaencTBUe MUTaIOT€HATIKAHOB C MAarHue€M M IIMHKOM.
ITousTue 0 METAJIOOPTraHUYECKUX COCIUHCHMSX. Hcrnonn3o0BaHue
rajOreHNPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OPTraHUYECKHUX BEIIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BELIECTB W MX IMPEBpaIlCHUI:
u3ydeHne (PU3NIECKUX CBOMCTB YTJIEBOJOPOJOB (PaCTBOPUMOCTH), KAUYSCTBEHHBIX
peakiuii  yrieBoJOpOJ0B Pa3IMUHBIX KJIacCOB (0OeciBeuMBaHWE OPOMHOW WIH
HWOJHOM BOJbI, pacTBOpa IMEpPMaHraHaTa Kajus, B3aMMOJCHCTBHE alleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoa ¥ BOJOpPOJA B OPraHUYECKUX BEIECTBAX, IOJIYYECHHE OHTUJIEHA H
W3YUEHHUE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Koyulekiusamu «Hedts» u «Yromby, ¢
oOpa3naMu 1IacTMacc, KaydyykKOB M PE3UHBbI, MOJCIHPOBAHUE MOJIEKYJI
YIJIEBOJOPOJIOB M TaJIOT€HIPOU3BOAHBIX YTII€BOI0OPOIOB.

Kucsiopoacoaep:xammue oprann4yeckKue coeJuHeHH .

[IpenenbHbie oaHOaTOMHBIE CHUPTHL. CTpoeHHUE MOJEKyJl (Ha TMpUMEpeE
METaHoJIa W 3TaHona). ['oMonorumueckuil psan, obmas QopMyna, u30Mepus,
HOMEHKIaTypa ®  Kiaccubukanus. Dusnueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BomopoaHbIe CBSI3M MEXKIYy MOJIEKYJIaMU CIHUPTOB.
XUMHUYECKUE CBOMCTBA: PpEaKIMU 3aMEIIeHUs, JACTuapaTallii, OKHUCJICHHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMHW W  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiysi Ha OJHOATOMHBIEC CIUPTHI. J[eHCTBHUE 3TaHOJa U METaHOJIa
Ha opraHu3M ueyioBeka. CrmocoObl MOJYy4YeHUS M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa U n3oMmepusi. OcoOeHHOCTH (HUBUYECKHUX U
XUMHYECKHX CBOMCTB.

MHOroaroMHbl€ CHOUPTHI — STWICHIVIMKOJIb W TIUIEpUH. DuU3M4eckue u
XUMUUYECKUE CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJICCTBUE C OpPraHUUYE€CKUMHU
U HEOPraHWYECKMMH KHCIIOTaMH, KauyeCTBEHHAas pPEakiMsd Ha MHOIOAaTOMHbBIE
criupthl. [IpencraBienne o MexaHHU3ME peaKIUi HYKICO(DHUIBHOTO 3aMEIICHUSI.
JletictBue Ha opraau3M 4enoBeka. CrocoObl MOJMy4YeHUS U MPUMCEHEHHE
MHOT'OATOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIMSHHE THIPOKCOTPYIIBI HU
O6eHzonpHOrO sypa. duszndeckue cpoiicTBa (peHona. OCOOCHHOCTH XUMHYECKHUX



cBoiicTB ¢enona. KauecTtBeHHble peaknuu Ha ¢eHosn. TokcMYHOCTh ¢eHoa.
CnocoObl ostyueHus 1 npuMeHenue genosna. GenondopmanbaeruaHas cMoJa.

KapOonwmibpHbIe COeTMHEHUS — alTbJIETHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TpyIIibl. ['oMosiorudeckue psiabpl albJerujoB U KETOHOB, oOIas
dopmyna, uzomMepus M HOMEHKIaTypa. DHU3MYECKHE CBOMCTBA albJETUIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albJAETMJAOB M  KETOHOB:  pEaKUUHU
npucoeauHeHns. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIIMN HA aJIbICTUIBI.
CriocoObl oJTy4eHHs] M MPUMEHEHHE alIbJIETH/I0B U KETOHOB.

OnHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIIOT. 30Mepus u HOMeHKIIaTypa. Pus3nueckue cBOMCTBa
OJIHOOCHOBHBIX TpEIEIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOWCTBA: KUCJIOTHBIC CBOMCTBA,
peakuusi STepUPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOeHHOCTH CBOWCTB MypaBbUHOW KHUCIOTHL. [loHSTHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHUCIOT.
Oco0EHHOCTH CBOWCTB HEMPEIEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTMKapOOHOBBIX KHUCIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICHIMX
KapOOHOBBIX KHCIJIOT: CT€apUHOBAs, MAaJIbMUTHUHOBAs, OJEUHOBAs, JIUHO/IEBAS,
JUHONIeH08as KUCIOThl. CIIOCOOBI MOTYUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. ['oMonoruueckuid psia, odmas Qopmyna, uzoMepus u
HOMEHKJIaTypa. PU3NUYECKHE U XMMHUYECKUE CBOWCTBA: THAPOJIU3 B KHUCIOW H
HIEJIOYHOM Cpefe.

Kupsl. Crpoenue, puandyeckue 1 XUMHUYECKHE CBOICTBA KUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEMPEEIbHBIX JKUPHBIX KUCIOT. JXKuphl B Ipupo/Ie.

MBlIa KaK COJIM BBICIIHX KAPGOHOBBIX KHCIIOT, HX MOJOIIEe JeiCTBHE.

O6murast xapakTepuctuka yrieBoaoB. Knaccudukamus yrieBogoB (MOHO-, -
U rnojucaxapubl). MoHOcaxapuabl: TIIOK03a, (pPyKTO3a, rajnakro3a, pubosa,
ne3okcupudo3za. duznyeckrue CBOWCTBA U HaxXoXJeHHe B mpuponae. Dorocuntes.
XHUMUYECKHE CBOMCTBA IIFOKO3bl: PEAKI[UU C YUACTUEM CIIMPTOBBIX U albIAETUIHON
IpyIIl, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIBHOCTH OpraHu3ma. J(ucaxapuipl: caxapo3a, MajabTo3a U
JakTo3a. BoccTraHaBiMBaromye U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B ipuponae u npuMmenenue. [lonucaxapuapl: kpaxman,
IVIMKOTEH W 1eunono3a. CTpoeHHME MAKpPOMOJIEKYJ Kpaxmaja, I[JIMKOreHa H
HEJUTI0NIO3bl.  PU3MUYECKHE CBOWCTBA KpaxMalla M LEJUTIOJI03bl. XUMHUYECKHE
CBOWCTBA Kpaxmaja: TMAPOJIN3, KayeCTBEHHAas peakuus ¢ HOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3BI: THIIPOJIN3, MoiyueHue 3¢GupoB Lemnono3sl. [lonstue ob
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W WX MpPEeBpaIleHUi:
PacTBOPHMOCTD Pa3JIMYHBIX CIIUPTOB B BOJIC, B3AUMOJICUCTBHUE 3TAHOJIA C HATPHUEM,
OKHCJICHUE 3TUJIOBOTO CTIHPTa B aJbJCTH] Ha PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHUE ASTUJIOBOrO CHUPTA AMXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), KAaYECTBCHHBIE PEAKIMM Ha albACTUABI (C THUIPOKCHIOM
muammuHcepeOpa(l) wu  runppoxcumom  meau(ll)), peaknus raunepuHa €
ruapokcuiom Meau(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneiictBue
Kpaxmaya ¢ HOJOM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/a4 1Mo TeMaMm «CIHpThl U
denonb, «KapooHoBbie KUCTOTHL. Cl0KHBIE I3DUPHD».

A30Tcojep:Kanue oprannyeckue coeJuHeHusl.

AMMHBI — OpTaHMYECKHE MPOU3BOAHBIC amMmMuaka. Knaccudukaius aMuHOB:
anudaTUIeCKUe W apoOMaTHYECKUE; TICPBUYHBIC, BTOPUYHBIC W TPETUYHBIC.
Crtpoenue moiekys, obmas Gopmyina, u3oMepusi, HOMEHKIATypa U (huudeckue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA alM(PaTHUECKMX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJKWIMPOBAHUE, B3aUMOJECHUCTBUE IEPBUYHBIX AMHUHOB C a30THUCTOM KHUCJIOTOM.
Conm anKuIaMMOHHS.

AHUITUH — TIPEACTaBUTENIb aMHHOB apomarmueckoro psga. CrtpoeHue
aHwiInHa. B3anMHOe BIUsSIHUE TPYII aTOMOB B MoJeKyje aHwinHa. OcoOeHHOCTH
XUMUYCCKAX CBOWCTB aHWIMHA. KadecTBeHHBIC peakiud Ha aHWIMH. CrocoObI
MOJIyYeHHUS] M NpUMEHeHHe anudarnueckux amMuHoB. [lonmyueHue aHuiInHa u3
HUTPOOEH301a.

Amunokuciotel. HoMenknarypa u uzomepus. OTAeNnbHbIE TPEICTaBUTENN
0-aMHHOKHUCJIOT: TJUWIMH, ajaHuH. DuU3uYecKkue CBOWCTBA aMHHOKHCIOT.
XYUMHUYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX OpPTraHUYECKHX
COCIMHCHHM, peaKIus IOJMKOHACHCAINN, OOpa30BaHHWE TCNTHIHONW CBS3H.
buonornueckoe 3HaueHne aMuHOKUACTOT. CUHTE3 U THAPOJIN3 METTH/IOB.

benku kak mnpupojHbie noiumepbl. [lepBuyHasi, BTOpUYHAs W TpETUYHAs
CTpyKTypa OenkoB. XWUMHWYECKHE CBOWCTBAa OCJIKOB: THUIPOIU3, JACHATYypaIus,
KaueCTBEHHbBIC PEaKIIMU Ha OCJIKH.

OKCIEpPUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB W WX MPEBPAIICHUI:
pacTBOpeHHe OeIKOB B BOJIE, JCHATypalusi OCJIKOB MpPU HarpeBaHUU, IIBETHHIC
peaknuu Ha OCNKH, peIIeHWe OKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM
«A3oTconepkalue ~— OpraHuyeckue — coeauHeHus» M «Pacmo3naBanue
OpPTaHUYECKUX COCTUHCHUI.

BbicokoMouieKy IsIpHbIE COeTHHEHUS.

OCHOBHBIC TIOHATHSI XHMHH BBICOKOMOJICKYJIIPHBIX COSAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOTUMEPHU3AIIUU, CPEIHSIS MOJICKYJIIpHAs



macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPHU3AIHS U TIOJTUKOHICHCAITH.

[Tomumepnpie wmatepuanbl. [lmactmMacchl  (MOMMATHIICH, TOJUIIPOITHAJICH,
NOJINBUHWIXJIOPU, TMOJUCTUPOJ, MOJMMETHIMETaKpWIaT, MOJUKApOOHATHI,
noJvdTUICHTepeTaarT). Y Trin3anus u nepepadoTka TIacTUKa.

DnacTOMEPHI: HaTypalbHBIN Kay4yK, CUHTETUYECKHE Kay4dyKu
(OyTaareHOBBIN, XJIOPOIMPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3nHa.

Bonokna: HaTypangbHbIie (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUECKHE (KalpOH U JIABCaH).

[Tonmumepnt CIEIUATBHOTO HA3HAYCHUS (TedioH, KeBJIap,
AIIEKTPOIIPOBOISAIINE MTOJIMMEPHI, Onopa3iaraeMple OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbI W3YYCHHUS BEIIECTB W WX MpEeBpaIeHUi:
O3HaKOMJIEHHE ¢ 00pa3iaMy MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKoOB, pEIICHHE OHKCICPUMEHTAIbHBIX 3amad 1o TeMe «Pacmo3HaBanue
TUTACTMACC M BOJIOKOH.

Pacuérnble 3anaumn.

Haxoxnenune wmomnekymasipHO ¢GOpMysibl OpPraHMYECKOro COSAMHEHUS 110
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXOMSIIUX B €0 COCTaB, HAaxXOXJCHUE
MOJIEKYJIIPHON  (DOPMYJIBI OpPraHMYECKOro COeIUWHEHUs 10 Macce (00bEMYy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklMy W/WIU WMCXOJHBIX BEIIECTB, YCTAHOBIECHUE CTPYKTYPHOU (HOPMYJIBI
OpPTraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOWCTB WJIM CIIOCOOOB
MOJIYYCHHSI, ONpeeNieHne JO0JIM BBIXOJAa MPOJIYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanus MeXIIpeAMETHBIX CBS3CH NP U3YYCHUH OPraHUYECKONW XUMHUH B
10  kimacce  OCymIeCTBISETCS ~ 4Yepe3  HCIOIb30BaHWE  Kak  OOmMMX
€CTECTBEHHO-HAYYHBIX TMOHSATUM, TaK W TMOHATUN, MNPUHATHIX B OTIECIbHBIX
peIMeTax €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE MOHATHA: SBJICHUE, HAYYHBIN (PakT, rumoTesa,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiIaccuukaius, HaOIIOJACHUE, H3MEpPCHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHUE.

®dusuka: Marepusi, arToMm, DJJIGKTPOH, TMPOTOH, HEWUTPOH, MOJIeKyJa,
OPHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DM3UYCCKHE BEIWYWHBI, CIWHUIBI W3MEPCHHUS, CKOPOCTh, JHEPTHS,
Macca.

buonorusi: kierka, opraHusM, J3KOcucTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THIl NMUTAHUSA, OpOKEHUE,



¢oTtocuHTE3, IbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKICHMHOBbIE KHUCIOTHI,
(bepMEHTHI.

I'eorpacdus: mose3Hple UCKOMAEMbIE, TOIUIHUBO.

TexHosnorust: MNUIIEBBIE TMPOAYKTH, OCHOBBI PAaIlMOHAJIBLHOTO MUTAHUA,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XMMHHU.

AtoM. CocTaB aTOMHBIX siiep. XuMudeckuil snement. M3oromnel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE UHUCJIA. DHEPreTUUECKHE YPOBHU U
noypoBHHU. ATOMHBIE opOuTanu. Kinaccudpukamnuss XuMHIeCKuX 3JEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DJIEKTPOHHBIE KOH(GUTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JIEKTPOHHBIE KOH(PUTYypaIlid HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[Tepuonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIUUECKOrO 3aKOHA U llepuoanueckor CUCTEMBI
XMMHUYECKUX J3JIEMEHTOB C COBPEMEHHOM TEOpPUEHM CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
OpPOCTBIX M CJOXHBIX BEIIECTB IO TrpynnaMm ¢ [epuoiaM. 3JHAUYEHUE
nepuoanyeckoro 3akona /.M. Menneneesa.

XUMHYECKasi CBS3b. BUIBl XMMHYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAS,
MeTajinyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOW CBSA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIUHA CBA3U. [0NspHOCTH, HAITPABIEHHOCTD U
HACBIIIAEMOCTh KOBAaJIGHTHOW CBA3U. KpaTHbeie cBs3u. BogoponHas CBA3b.
MexXMONEeKyYJISIpHbIE B3aUMOIECTBUSL.

BaneHTHOCT, W BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBsi3b 3JIEKTPOHHOMN
CTPYKTYpPBI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha pUMEpPEe COCAMHEHUMN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBneHre 0 KOMIUIEKCHBIX COeAMHEHUSAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIWHEHUH.
[TonsATHE O KOOPAMHAIMOHHOW XUMUH.

BemecrBa  MONEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHS.  Tumbl
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstre o nucnepcHbix cucrteMax. Mctuanable pacTBOphl. [IpencraBinenue o
KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIIEHTPALIMM PAaCTBOPOB:



MaccoBasi J0Jig BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHIIEHTpanus. HacbllieHHble u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHUCTamIoruaparsl.

Knaccudukanus n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBHAIBHBIC
HAa3BaHUS OTJIEIbHBIX NIPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Krnaccudukanus XMMUYeCKUX peakinii B HEOPraHMYECKOW M OPTaHUYECKOM
XUMUHU. 3aKOH COXPAaHEHMS MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpALICHUS
SHEPIruu MPU XUMUYECKUX peakiusx. TermnoBbie 3QpPEKThl XUMUUECKUX PEAKIIHUMA.
TepMoXxUMUYECKHE YPABHEHUS.

CKopoCTh XMMUYECKOU peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
['omoreHHble U reTeporeHHbie peakuuu. Katanus u katanu3aTtopsl.

OGpaTuMble U HEOOpaTHUMBIE peakIMu. XUMUYECKoe paBHOBecue. KoHncTanTa
XUMHUYECKOTO paBHOBecUs. DaKTOpbI, BIUSIOLIIME HA TOJIOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUECHTPAIIMHA BEUIECTB, YUYACTBYIOIIUX B
peakumu. [Ipunmun Jle [larense.

DnekTpoiuTuueckas guccoruanus. CuiabHble W clla0ble  3JICEKTPOJIUTHI.
Crenenp nuccoumanmu. Cpella BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEWUTpaibHasi,
mienouHas. Bomoponusiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIICHHS.
Okucnurens W BOCCTAHOBUTENb. [Iponecchl OKHUCIEHUST W BOCCTAHOBJICHHS.
Baxneinme OKUCIUTEIM W BOCCTAHOBHTENIHM. MeToa AIEKTpOHHOTO OasnaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHUS BEUIECTB M HMX MPEBPALICHUN:
pa3loKEeHWE TEpPOKCUIA BOAOPOJAa B MNPUCYTCTBUU KATAIU3ATOpPa, MOJIECIHU
KPUCTAJUNIMYECKUX PENIETOK, IPOBEICHUE PEaKIii HOHHOTO OOMEHa, OIpeIesieHre
Cpelbl PacTBOPOB C IMOMOIIBIO WHJMKATOPOB, M3YYCHUE BIMSHUS PaA3TUIHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW PEAKIMU ¢ TMOJOKEHUE XHUMHYECKOTO
PaBHOBECHSL.

Heoprannueckasi Xummusi.

[Tonoxxenne HemerauioB B Ilepuoguyeckoil cuUCTEME  XUMHUYECKUX
anemeHToB J[.M1. MeHaeneeBa 1 0COOEHHOCTH CTPOEHHUS MX aTOMOB. DU3nyeckue
CBOMCTBAa HEMETAJJIOB. AJIIOTPONUSI HEMETAJUIOB (HAa MPUMEpPE KHUCIOPOJa, CEPHI,
dbocdopa u yriaepoaa).

Bonopon. Ilomyuyenue, ¢uzmveckue M XUMHYECKHE CBOWCTBA: PEAKIUU C
METAUIAMA W HEMETAJJIaMH, BOCCTAHOBUTEIBbHBIE  CBOMCTBa. ['mapuibl.
TOIIMBHBIE ATIEMEHTHI.

["asiorensl. HaxoxnaeHue B Mpupoje, CIOCOOBI MOTydeHHs, (GU3UYECKHE U
XAMUYECKUE CBOMCTBA. [ ajoreHoBoAOpoabl. BaxkHeune KUCIopoaCcoaepKame



COEIMHEHMsI TajoreHoB. JlabopaTopHble ¥ MPOMBIIIICHHBIE CIIOCOOBI MOTYYEHUS
rajoreHoB. [I[puMeHeHre rajJoreHoB U UX COeIUHEHUM.

Kucnopon, o3on. JlaGopaTopHble M TPOMBINUIEHHBIE CHOCOOBI MOTYYEHUS
Kuciopoaa. @uU3nueckne U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUJBI U TEPOKCUIBI.

Cepa. HaxoxaeHue B MpUPOJE, CHOCOOBI MONy4YeHUs, (U3HYECKUE U
xumuueckue cpoiictBa. CepoBoaopona, cyiabdpuasl. Oxcua cepsi(IV), okcua
cepol(VI). CepHucras u cepHas KUCJIOTHI U uX cond. OCOOEHHOCTH CBOMCTB
CepHOU KUCIOTHL. [IpruMeHeHune cepbl U €€ COeTMHEHU.

A3zor. Haxoxaenue B mpupojie, CHOCOOBI TMOJy4deHus, (Qusudeckue u
XMMHUYECKUE CBOMCTBAa. AMMUAK, HUTpUbl. OKCHABI a30Ta. A30TUCTast U a30THAS
KHCJIOTHI U UX coiu. OCOOCHHOCTH CBOMCTB a30THOM KHUCIIOTHI. [IpuMeHeHue azora
U €r0 COeIMHEHHUI. A30THBIE yI00pEHHUS.

dochop. HaxoxneHue B mpupoje, CHOCOOBI IMONMyYSHHs, (PU3HUYCCKHE H
xumuueckue cBoictBa. Dochuasl u dochun. Oxcunbl dochopa, dhochopHas
kucinora U e€ comu. Ilpumenenume ¢ochopa m ero coemuneHuii. docdopHbie
yaoOpeHus.

Yraepoa, HaxoXJIeHWE B  IpUpoje. AJUIOTPONHbIE  MOJIU(PUKALIY.
duznyeckue W XUMHYECKHE CBOWCTBA IMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yroiapHas kuciora u e
colid. AKTHUBUPOBAHHBIA yTOJb, ancopOuus. DymiepeHsl, rpadeH, yriepoaHble
HaHOTPYOku. [IpuMeHeHne MpOCTHIX BEIIECTB, 0OPA30BAHHBIX YTIEPOJOM, U €ro
COEMHECHUM.

Kpemuuii. Haxoxzaenue B mpupojie, CrnocoObl MoJydeHus, (Qpuznueckue u
xumuueckue cpoiictBa. Oxcun kpeMHus(IV), KpeMHHEBas KHUCIOTA, CUIIMKATHI.
[IpumeHenue kpemMHus u ero coenuHeHui. CTeKs0, ero moJiydeHue, BUIbl CTEKIIa.

[Tomoxenune metamwioB B [leppoandecko CUCTEME XUMHUUYECKHUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHMS AJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmiue
¢dusnueckue cBorcTBa MeTawIoB. [IprMeHEeHHEe METa/uioB B OBITY W TEXHHKE.
CmuiaBel METAJIIOB.

DNEKTPOXUMHUUYECKUNM PsAJl  HampsbkeHui  metamioB.  OOImue  CcrnocoOsbl
MOJTYYEHUS METAJIJIOB: TUAPOMETAILTY PrHsl, NUPOMETAJLTYPIus,
anexkrpoMeraiutyprus. [lonstue o koppo3uu meramioB. CrnocoObl 3aluThl OT
KOPPO3UHU.

O6mas xapakrepuctuka MertamuioB [A-rpynnel [lepuoanueckoil cucTeMbl
XUMUYECKUX OJJIEMEHTOB. Hatpuii u Kanuii: mnomydeHue, (U3NYECKHUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHECHUI.

Ob6mrast xapakrepuctuka meTtaioB I[A-rpynmer [lepuonnyueckoid crucTeMbl
XUMHUYECKUX DJEMEHTOB. MarHuii W KajbllUid: TOdydeHHue, (U3NYecKue Hu



XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IMPOCTBHIX BEIIECTB M WX COCIUHEHHM.
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoOMHUHWI: TTOTy4YeHue, pu3ndecKkue 1 XUMUIECKUEe CBOMCTBA, MPUMEHEHNE
IPOCTOTO BeIlleCTBA M €ro coeauHeHud. AM@orepHble CBOICTBAa OKCHUIA U
TUIPOKCHUIA ATFOMUHHUS, TUAPOKCOKOMILICKCHI aJTFOMUAHMUSL.

OOmiass XapakTepucThKa MeETauioB 1Mo0ouHbIXx mnoarpynn  (b-rpymm)
[Teprnoan4eckoi CUCTEMbBI XUMUYECKHUX SJIEMEHTOB.

du3nuecKkre U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. Okcuasl u
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarThl, UX
OKHCIIMTEIbHBIE CBOMCTBA. [loiyyeHne u npuMeHeHne xpoma.

@u3nYecKue W XHUMHUYECKHE CBOMCTBA MapraHila M €ro COCIAUHEHUM.
Baxneiimme coenunenuss wapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranat kanusi, €ro OKMCIUTENIbHbIE CBOMCTBA.

duznueckue U XMMHYECKHE CBOMCTBA JKejie3a U ero coeauHeHnii. OKCHUIbI,
ruapokcuibl u conu xenesa(ll) u xxenesa(Ill). [Tonydyenue n npuMeHeHHUE Kee3a
Y €r0 CILJIABOB.

dusnyeckrue 1 XUMUYECKUE CBOMCTBA MeU U €€ coennHeHui. [lomyyenue u
MIPUMEHEHHUE MEJIU U €€ COCIUHEHUN.

Huuk: momyuyenue, (uU3MUYecKMe M XUMHYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOWMCTBA OKCHJIa ¥ TUJIPOKCUAA IMHKA, THAPOKCOKOMIUIIEKCHI IWHKA. [[puMeneHune
IIUHKA U €r0 COeAUHCHUH.

DKCHEPUMEHTAIbHBIE METOJbl HM3YyYE€HUS BEHIECTB M HX MPEBPAIICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ¢docdopa, xKeine3a, MarHus B
KUCJIOpOJIe, M3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IEJI0YEH, KAYECTBEHHBIE PEAKIIUM HA HEOPraHUYECKHE aHUOHBI, KATHOH BOJAOPOAA
U KaTUOHBl METaJUIOB, B3aUMOJECHCTBUE TUAPOKCUIOB AOMUHUS M LHUHKA C
pacTBOpaMH KHUCJIOT WU IIEJIOYEH, PEIICHUE 3KCIIEPUMEHTAIbHBIX 33Ja4 M0 TeMaM
«l"anorensr», «Cepa u e€ coenuHeHUs», «A30T U (pochop U UX COECIUHEHUD,
«MeTambl TIaBHBIX NOArPYM», «MeTanibl MOOOYHBIX MOATPYIIID.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecrieyeHnn ycTOMUYMBOrO pa3BuTHs desnoBeyecTBa. [lonsaTue
0 HAy4yHBIX METOJAX I[IO3HAHUS M METOJOJOTMM HAy4YHOTO MCCIIEIOBAHUS.
Hayunble puHIUIIBI OpraHU3alud XUMUYECKOTO TPOU3BOACTBA. [[poMbIlLIIEHHBIE
CIOCOOBI MOTYYEHUs BAKHEUIIIUX BEHIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHAKA,
CEepHOI KHUCJIOTHI, MeTaHoJ1a). [I[pOMBIIIIEHHBIE CITOCOOBI TOJIyYEHUS METAIOB U
CILUIaBOB. XMMHMYECKOE 3arpsi3HEHHE OKPYKAKOIIEW Cpelbl W €ro IOCIEICTBHUS.
Ponbs xuMuu B o0ecrieueHu IHEPTETUUECKON OE30IMacCHOCTH.



XuMusi H 340pOoBbe uesnoBeKa. JlekapcrBeHHble cpenctBa. I[lpaBunia
MCII0JIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMUK B pa3BUTUM METULIMHEI.

XvMHsI TIAIIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC N100aBku. Poib xumuu B
obecrieyeHnH MUIeBO 0€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumms. [IpaBuia
0€30MacHOr0 HCIIOJIb30BaHUSI TMPENaparoB OBITOBOM XHMHUU B IIOBCEJIHEBHOMN
KUA3HU.

XUMHUSI B CTPOUTENBCTBE: BaXKHEUIIIME CTPOUTENIbHBIE MaTepHaibl (IIEMEHT,
0eTOoH).

XuMHUsl B CENIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEeHHUS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MAaTepHUajbl, KPACKH, CTEKJIO, KepaMHKa.
Marepuansl aist aneKTpoHuKH. HaHoTeXHOIO0TH Y.

Pacuétnrble 3amaun.

Pacuérsl: Maccel BemiecTBa Uil 00bEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIHUH, €CIU OJHO U3
BCILIECTB HMMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuuM, €CJIM OJHO W3 BEIIECTB JAaHO B BHJE PACTBOpPAa C OMPEACIEHHOMN
MacCOBOM JOJIEW PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJHM W MOJIAPHOMU
KOHIICHTPAIIMM BENIECTBA B PACTBOpE, JOJIM BBIXOJAa MNPOJYKTAa PEAKIHUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CB3U.

Peanuzamuss  MeXnpeaIMETHBIX  CBsi3ed TpU  HM3yYeHUH OOmed u
HEOpPraHU4YeCKOW XuMUU B 11 Kiacce OCyIIEeCTBIISIETCA YEPE3 MCIIOJIb30BAHUE KaK
00IIX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHH, MPUHATHIX B OTJEIbHBIX
peaIMeTax €CTECTBEHHO-HAYYHOTO HUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHS: SBJICHUE, HAYYHBIN (DakT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KJacCU(UKaIus, MePUOJUIHOCTh, HAOIIOICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHHE.

®dusuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAUNOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHb,
BCILIECTBO, TeJNO, O0BEM, arperaTHOE COCTOSHHME BEIECTBa, HACAIBHBIN Ta3,
bu3uYeCcKre BETUYUHBI, €AMHUIBI U3MEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPOJJIEMEHTBI, OCJIKH, KUPbI, YTIEBOIbI, HYKICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOMAEMbI€, TOTUIMBO,

pECypCHI.



TexHonorus: XUMHUYECKasi MPOMBILIJIEHHOCTh, METAJUIYPIrusi, CTPOUTEIIbHBIE
MaTepuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIEBASI MTPOMBIIUIEHHOCTD,
dbapmaneBTHUECKas MPOMBIIIJIEHHOCTb, ITPOU3BOJCTBO KOCMETHYECKHUX
[IPENapaToB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MATEPUAJIOB, JJIEKTPOHHAs
MIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUU.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA YI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBMM € CHCTEMHO-IEATENBHOCTHBIM IOJXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpeAMETa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUsS BBIICICHBI CICAYIOIIME COCTABIISIIOIINE: OCO3HAHUE
00yYaIOIMMUCA POCCUICKOW TPaKIAHCKOW HACHTUYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIILHOCTA U CaMOOITPEICIICHUIO; HAIMYUE MOTUBALUH K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIMXCs PYKOBOACTBOBATHCS
OPUHATBIMU B OOIIECTBE TMpaBWIAMU M HOPMaMU TIOBEJCHHUS;, HalU4yue
IPABOCO3HAHUS, IKOJIOTUYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH LEIH U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JInuyHOCTHBIE pe3yJIbTAaThl OCBOCHUs IIpeaMeTa «XUMHUS»  OTPakKaroT
c(hOpPMUPOBAHHOCTh OIbITa [MO3HABATEIIBHOM M MPAKTUUECKON AesSTEeIbHOCTH
o0ydJaronuxcst B MpoIecce peaan3aiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JInuHOCTHBIE pE3YyJIbTATBl OCBOECHUS TMpeaMeTa «XUMHUS»  OTPaAkKaroT
c(hOPMHUPOBAHHOCTh OTBITA I[TO3HABATEIILBHOW W MPAKTUYECKON JACSITEIBHOCTH
oOyyaromuxcsi B Mpolecce peain3anuu o0pa3oBaTeIbHON JEATEIBHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpa:x1aHCKOT0 BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJICTABJICHUS] O COLUMAIBHBIX HOPMaxX MW MOpPaBWIAX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyYMEHTBI IPYTUX TIPU aHAJU3€ PAa3IMYHBIX BUJIOB YUYEOHOU JAEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IICHHOCTHOT'O OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIUIO
OT€YECTBEHHON XHMMUMU;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU U IPAKTUYECKOTO
MPUJIOKEHNUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHBIE HAYKH €CThb PE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYyJla YYEHBIX U MPAKTUKOB;



UHTEpeCa M MO3HABATEJIbHBIX MOTHBOB B TOJYYEHUU U MOCIEIYIOIIEM
aHajau3e MHQPOpMAIMU O MEPENOBBIX TOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJEHUE U TOCTYIKH CBOMX TOBapHUIIEH C
MO3UILINI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYTIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHMS LEHHOCTEM 310poBOro u 0Oe3omacHOro oOpasza KU3HH,
HEOOXOMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3MdYecKoMy u
MICUXUYECKOMY 370POBbIO;

coOmro/ieHrs TpaBuil 0€30MacHOr0 OOpaleHuss C BEHIECTBAMU B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOM EATEILHOCTH;

MOHUMAHMUSl LEHHOCTH TPaBUJl HHJIUBUIAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3TOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMSI TOCJICICTBUN W HEMPUSITUS BPEIHBIX NPUBBIYEK (YHOTpeOIeHUS
AJIKOTOJIs, HAPKOTHUKOB, KypEHHs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NEeSATENbHOCTH, OOILECTBEHHO TMOJE€3HOH, TBOPYECKOM W  JpYruxX BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B pEHICHUM MPAKTHUYECKUX 3a7ay
COIIMAJIbHOM HAIPABICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCJIe HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMUMU;

YBaXEHUS K TPYY, JIIOASIM TpyJa U pe3yibTaTaMm TPyAOBOU NeATEILHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HMHIAMBHUIYaJbHOH TPACKTOPUU
oOpazoBanusi, Oyayimiel npodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rN4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH I1€JIECO00PA3HOTO OTHOIIEHUS K TPUPOJE KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTUYECKHX MPOOIeM, BIHMSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;



OCO3HAHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTIDKCHUM XUMHUHU IS
pelieHust BOMPOCOB PAllMOHAIBHOTO PUPOIOTIOJIH30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUW, [MPUHOCSIIIMX BpEl OKPYKAIOLIEH
OPUPOAHON Cpelie, YMEHHS IPOrHO3UPOBATh HEOJArONMpPUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJMYUsl Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeSATeNbHOCTU HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLIMAIBHOM
NpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH 1 OOIIECTBEHHOM MPAKTUKU;

MOHUMaHUSl CHenu(PUKA XWMUM KakK HayKd, OCO3HaHUS €& poiu B
dbopMUPOBAaHUU PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUMU IEJTOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOIbl U YEJIOBEKA, B
MO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHUU MpoOJieM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHH JJIS  COBPEMEHHOMU
IUBWIN3ALMK: B €€ TyMaHUCTHUUYECKONW HAMNpPaBICHHOCTH U Ba)XXHOM pOJM B
CO37laHUU HOBOW 0a3bl MaTepHATLHOM KyJIbTYPhl, B PEHICHUH TI00aJIbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00eCTIeueHnn
YCJIOBUHM YCHENTHOTO TPYJia U SKOJOTHYECKA KOMGMOPTHOM >KU3HU KaXKJ0r0 4YjieHa
o0111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMUMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCITOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHHUS SBJIICHUI OKPYKAIOIIEro MUpa U
MPOUCXOJIANIUX B HEM U3MEHEHUH, YMEHHUS JeaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAy4HbIX (AKTOB M MMEIOIIMXCS JIaHHBIX C IEJbI0 [OJYYEHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOMN AeSITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMM TI0 XUMHH B
COOTBETCTBHHM C )KU3HCHHBIMHU OTPEOHOCTIAMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pasnudHbIX chepax mpodeccrnonanbHOM
JEATETbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOEHUS MPOTrPaMMBbI [0 XMMUU HAa YpOBHE
cpeaHero od1ero 0opa3oBaHus BKIOYAIOT:

3HAYUMBIE  JJIA (GbopMHpOBaHHA  MHPOBO33PEHHSI  OOYy4arOIIMUXCS
MEXIMCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHayYHble MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIUs, SIBJICHUE,
poLecc, CUCTeMa, HayYHbIM (pakT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCcclie0BaHne, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCalbHble y4eOHbIEe JIeWCTBUs (MO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

pEryJISITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (GyHKIIMOHATBHOMN
IPaMOTHOCTH M COLMATIBLHON KOMIIETEHIIUN 00yYaroIInXcs;
CIIOCOOHOCTD 00yJaromuxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIMCUUIUIMHAPHbIE, MUPOBO33PEHUYECKNE 3HAHUSI M YHHUBEpCAJIbHbIE y4yeOHbIE
NEUCTBUSA B II03HABATEIIBHOW M COLIMAIIBHOMN MPAKTHUKE.

MeranpeaMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHbIMU  TO3HABaTEJIbHBIMM, KOMMYHHUKAaTUBHBIMU UM  PEryJsTUBHBIMU
JNEUCTBUAMH.

Ilo3HaBaTe/IbHbIC YHUBEpPCaIbHbIe y4eOHbIe 1eiCTBUA

1) 0a30Bble JJOrNYeCKHeE IeHCTBUS:

CaMoOCTOSITENIbHO  (OpPMyIHpOBaTH W aKTyaJU3UpoOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeneNnsaTh LEIu JeATeIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUH HUX
JOCTHIKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTH C IOCTABICHHBIMU LIESIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUU NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIICIIATh XAPAaKTEPHbIE NMPU3HAKW TOHATHI M YCTaHaBIIMBAaThb WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHITHS JIJIsl OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAaHUA M KpPUTEpUM JJs KIacCU(PUKALUU BEIIECTB U
XAMHUYECKUX PEAKIIHI;

yCTaHaBIMBAaTh I[PUYMHHO-CICICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE paCCYXKICHUsI (MHIYKTUBHBIE, JEAYKTUBHbBIE, IIO
AQHAJIOrUM), BBIABISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHMS B paccMaTpUBAEMBbIX
SBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIIOUCHMS;

IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENH, TPEOOPa30BHIBATH MOJIEIbHBIE IPEACTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XUMUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakiuy — TMPU PElIeHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJCIIbHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
peaxkuuii;

dbopMyIHpOBATH 1IEH U 33/1a4U UCCIICIOBAHUS, UCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OPMYIHMPOBAaHHBIE BOIPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMHU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W TPOBEJCHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAaOMIOJaTh 32 XOJI0M
mporiecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupOBaTh
000011IeHHsT ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINM OTYET O MPOEIaHHOM paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENICKOM ¢ MPOEKTHOMN
NESATENBHOCTH, MPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IuYHBIX
METO/IOB ITO3HAHMUSI.

3) pabora ¢ undpopmanueii:

OpUEHTUPOBATHCS B Pa3IUYHBIX HCTOYHUKAX uHbopMaIuu
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJEpKaHHUs, CIPABOYHbBIC
nocoOusi, pecypchl HTepHeTa), aHATM3UPOBAaTh HH(POPMAIIMIO PA3TUYHBIX BUJIOB
u ¢dopM TpeACTaBICHUS, KPUTUYECKH OLIEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHATh Pa3IMYHbIE METOAbI MPU MOUCKE U
orbope wHbOpPMAIMK, HEOOXOAMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
onpenenEHHOro TUIa,

npUOOpETaTh OMBIT WCHOJIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  oNTUMaJIbHYIO  GOpMYy  NIpEACTaBICHUS
uHpopManuu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

UCIIOb30BaTh HAYYHBIM SI3bIK B KAyecTBE CpeACTBa mpu padore C
XUMUYECKON uHGpOpMaIMel: TPUMEHSATh MEXKIpeAMEeTHbIe ((u3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CMMBOJMYCCKUE CPEACTBA HATTIAJIHOCTH.



KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

3aJ1aBaTh BOIIPOCHI MO CYLIECTBY 00CYK/1aeéMOM TEMBI B XOJ€ 1Majora u/uin
JMCKYCCHUH, BBICKA3bIBATh HIeH, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEBHO BBINIOJIHEHUS MTPEI0KEHHOM 3a1a4H;

BBICTYNIaTh C NPE3EHTALMEN PE3YJbTATOB ITO3HABATEIBHOU ESITEIBHOCTH,
ITOJIyYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMUYECKOTO IKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaju3aluu yaeOHOTO MPOeKTa, U (OPMYIHUPOBATH BBHIBOIBI
M0 pe3yibTaraM MPOBEIEHHBIX HCCIEAOBAHUN MYyTEM COIJIACOBAHUS IMO3UIUAN B
X0J1e 00CYX/ICHUSI 1 00OMEHAa MHCHUSIMH.

PerJIHTHBHbIe YHUBEPCAJIBbHBIC yqeﬁﬂme IleﬁCTBHH:

CaMOCTOSATENILHO IIJIJAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
JEATCeIIbHOCTh, Ompeneisas e€ IMenu W 3aJadd, KOHTPOJIUPOBaTh WU IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeajaraéMblii aJroputM ACHUCTBUN mpu
BBITIOJIHEHUN YYEOHBIX U HWCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh HamOoIee
3 PeKTUBHBIA CMOCO0 HMX PEHICHUS ¢ y4ETOM TMOJYUYEHUs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUECKUX PEAKIIHSIX;

OCYILIECTBJISITh CAMOKOHTPOJb JESITEIbHOCTH HAa OCHOBE caMoOaHajau3a Hu
CaMOOILICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ybTaThl OCBOCHUS MPOrPAMMBI 10 XUMHUH Ha YTIIyOJIEHHOM
YPOBHE Ha YPOBHE CpeaHEro oOuiero oOpa3oBaHHs BKIIOYAIOT CHELU(PUUYECKUE
JUTsl y4eOHOro npeameTa « XUMUs HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI JeHCTBUI
M0 OCBOCHUIO, MHTEPIPETALMU U TTPEOoOpPa30BAHUIO 3HAHUM, BUJIbI JACSATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUM B PA3IUYHBIX yueOHBIX
CUTyaIlUsX, a TAKXKE B pPeajbHbIX KU3HEHHBIX CUTYyaIUsAX, CBI3aHHBIX C XUMHUen. B
nporpaMMe IO XUMHUHU TPEAMETHBIE PE3YJIbTaThl MPEJACTABICHBI MO Trojam
W3YUYCHHUS.

10 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUsI Kypca «OpraHudeckas XUMUSD)
OTpaXaroT:

c(OpMHUPOBAHHOCTh MPEJACTABICHUN: O MECT€ W 3HAYEHUH OpPraHUYECKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEeHUU yCTONYHBOTO



pPa3BUTHS YEJIOBEUECTBA B PELIEHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPreTUUECKON U
NUIIEBO 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX VCTOYHHKOB SHEPIUH, B obecrieueHnu palMOHAIIBHOIO
IPUPOJIONOIb30BaHUS, B (POPMUPOBAHUU MHUPOBO33pEHUSI U OOIIEH KyJIbTYphl
YelloBeKa, a TakXKe DSKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
310POBBIO ¥ IPUPOAHOM CPEE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAaHWUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO M JJIEKTPOHHAs
obonouka aroma, S-, p-, d-aToMHbIe OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alsl aTOMHBIX oOpOuTanei, HOH, MOJEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHMS, XUMHUYECKas CBA3b,
MOJIb, MOJIIpHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKeNeT, (PyHKINOHAIbHAS
rpynmna, pajaudkall, CTPYKTypHble (opmynbl (pa3BEpHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), HM30MEpPHsI CTPYKTYpHas M IPOCTPAHCTBEHHAs (TeoMeTpUyYecKas,
ONTHYECKas), HM30MEPbl, TOMOJOTUYECKUH psJl, TOMOJOTH, YIJIEBOJOPOIBbI,
KHCIIOPOA- U a30TCOAEPKALIUE OPraHUYECKUE COEAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIAMHEHMS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. WM. MeHneneeBa, Teopus CTPOEHUS OpPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHUs BSHEPIHMM IMPU XUMUYECKHUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUH, MUPOBO33PEHUYECKHE 3HAHUSA, JIEXKAIIUE B OCHOBE
NOHUMAaHUSl TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SBJICHHUI; MpPeICTaBICHUS
0 MEXaHU3MaX XHMHMYECKUX pPEaKUUl, TEPMOAMHAMUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BJIUSHUM aTOMOB M I'PYIIIl aTOMOB
B MOJIEKYyJIaXx (MHIYKTUBHBIA U Me30MepHBIN 3 dekTsi, opuentantsl [ u Il pona);
(akToJIOTMYECKUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U 0OE€30MaCHOM
UCTIOJIb30BAaHUU BaXXHEHMIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NESTEIbHOCTH  4YeJIOBEKa, OOIMX  HAay4HbIX  [PHUHLIMIAX  XUMHUYECKOTrO
POU3BOICTBA (HA PUMEpE MPOU3BOICTBA METaHOJa, epepadoTKu HeTH);

c(OPMUPOBAHHOCTh YMEHHUM: BBISBIISITH XapaKTEpHbIE MPU3HAKU IOHITHM,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MpHU
ONMCAHUM COCTaBa, CTPOCHMSI U CBOMCTB OPTaHMYECKUX COCANHEHUM;

c(hOpMUPOBAHHOCTh YMEHUM:

UCII0JI30BaTh XMMUYECKYI0 CUMBOJIUKY JUJISl COCTaBJIEHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCcKUX
BEILECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMI U PacKpbIBaTh MX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  IMOCPEICTBOM  COCTABJIEHUS



AJIEKTPOHHOTO OajlaHca »JTUX peakiuii, peakirii HOHHOTO OOMeHa IyTéM
COCTAaBJICHUSI UX TIOJIHBIX M COKPAILIEHHBIX HOHHBIX YPABHECHUH;

W3rOTaBJIUBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEHIECTB JIJISl MIUTHOCTPALIUU
UX XUMUYECKOTO Y MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPHUHAJICKHOCTh U3YYCHHBIX
OpPraHMYECKUX BEIIECTB [0 HX COCTAaBY M CTPOCHHIO K ONPEACIEHHOMY
KJaccy/Tpynmne CO€IMHEHUM, JaBaTh UM Ha3BaHWUS 10 CHUCTEMAaTUYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBHATIbHBIE Ha3BaHUS JI OTIEIbHBIX
NpEeACTABUTENICH OPraHUYECKUX BELIECTB (ITUJICH, alleTUJIEH, TOJYOJ, TIUILEPHUH,
ATWICHIJIMKONb, (GeHos, (QopManbIerull, aneTaablerujl, aleToH, MypaBbUHAs
KHUCJIOTa, YKCYCHasi KUCJIOTa, CTEAPUHOBAsI, OJICMHOBAsI, NAIbMUTUHOBAsI KUCJIOTHI,
TJIMIWH, aJaHuH, MaJbTo3a, (PpyKTO3a, aHWJINH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPEAENsATh BHUJ XHWMHYECKOW CBS3U B
OpPraHUYECKUX COCTUHEHMSIX (KOBAJICHTHasT W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOIHAS CBS3b);

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOXKEHHUSI TEOPUU CTPOCHUS
oprannueckux BemniectB A. M. bytiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHS;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nueckue M XMMUYECKHE CBOWCTBA THUIUMYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPTaHWYECKUX BEIIECTB: AJIKAHOB, IIUKJIOAIKAHOB, aJIKEHOB, aJKaJUECHOB,
AJKUHOB, apOMAaTHUYECKHUX YIJIEBOJOPOAOB, CIUPTOB, AJIBACTHUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, IPOCTHIX U CIOKHBIX 3PUPOB, KUPOB, HUTPOCOCIUHCHUN U
aMUHOB, aMHHOKHCJIOT, OEIKOB, yTJEBOJAOB (MOHO-, JM- W TOJIUCAXAPHUJIOB),
WJUTIOCTPUPOBATh ~ TFEHETUYECKYI0  CBA3b  MEXKAY HUMHU  YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHYECKUX pPEAKIUKA C HCIOIB30BAHUEM CTPYKTYPHBIX
bopmyr;

c(OPMHUPOBAHHOCTh YMEHHUS TOATBEPKIATh HAa KOHKPETHBIX MPHUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIMA KOBAJICHTHOU CBSI3U (G- U TT-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTIJIEBOJIOPOJIHOTO
CeIpbsi  (He(Th, NPHUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHUH O €CTECTBEHHO-HAYyYHBIX
MeTOJaxX MO3HaHUS — HAOJIIOACHUU, U3MEPEHUH, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJibHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;



c(OpMHUPOBAHHOCTb yMEHUS IPUMEHSThH OCHOBHBIE ornepauuu
MBICITUTEILHON JEATeIbHOCTH — aHaJlu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMAaTHU3ALMIO, BBISIBJIEHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — JUI1 M3Y4YEHUS
CBOWCTB BEILIECTB U XUMUYECKUX PEAKIU;

c(hOpPMUPOBAHHOCTh YMEHUH: BBISIBISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C
NOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB IS
0ojee OCO3HAaHHOIO NOHMMAaHUS CYIIHOCTH MATE€pUaIbHOIO E€IUHCTBA MHPA,
UCIIOJIb30BaTh CHCTEMHbIEC 3HAHUS M0 OPTraHWYECKOW XUMHUU U1l OOBSICHEHUS U
IPOTrHO3UPOBAHUS SIBJIEHUH, UMEIOLUX €CTECTBEHHO-HAYYHYIO PUPOY;

cOPMUPOBAHHOCTh YMEHMI: TPOBOJAUTH pacdy€Tbl IO XUMHYECKUM
dopMynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUH C UCIOJIb30BAaHUEM (DU3NUYECKUX
BeIMYMH (Macca, OOBEM Tra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOLINX
BEILIECTBA C KOJMWYECTBEHHOM CTOPOHBI: PACYETHI O HAXOXKICHUID XUMHUYECKOU
(GopMyIbl BemiecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHUYECKHX 3JEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI1: MPOTHO3UPOBAThH, AHATU3UPOBATh U OLIEHUBATH
C TO3UUUKA  DKOJOTMYECKOM  O€30MacHOCTH  TOCHEACTBUS  OBITOBOM U
IPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM C mepepaboTKon
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PEIIEHUN
npo0JIeM B CUTYaLHsIX, CBA3AHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITENIbHO TIJIAHUPOBATh M MPOBOAUTH
XUMUYECKUN HSKCHEPUMEHT (MOJIydeHHME W M3YyYEHHE CBOMCTB OPraHMYECKHUX
BELIECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB pPa3IUYHBIX KJIACCOB U
KHUCIIOPOACOIEPKAIUX OPraHUYECKUX BEIECTB, PEIICHHUE HKCIEPUMEHTAIbHBIX
3aJa4 MO PACMO3HABAHUIO OPraHMYECKHUX BELIECTB) C COOJIOJECHUEM IpaBHII
Oe3omacHoro oOpalieHusi ¢ BellecTBaMU M JIA0OPATOPHBIM O00OPYIOBaHUEM,
GopMynIupoBaTh 1LIEIb HCCIENOBaHUS, NPEACTABIATh B Pa3IMYHOM (popme
pe3yJIbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX TOCTOBEPHOCTH;

c(hOpPMUPOBAHHOCTH YMEHUH:

coOJI0/IaTh MpPaBWJIa HKOJOTHYECKHU 11eJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LIEJSAX COXPAHEHHS CBOErO 370pPOBbS, OKPYKaOIIEH
MPUPOJIHOM CPEIBI U TIOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCUYECKOrO JEMCTBUS Ha JKHMBBIE OpPraHU3MBbI
OIPEICIIEHHBIX OPTAaHUYECKUX BEIIECTB, IOHUMAs cMbICH rToka3zaresns [1J1K;

aHAJIM3UPOBaTh 11€J1IeCO00PAa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIIECTB B
IPOMBIIUIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-II0JIb34;

c(hOpPMUPOBAHHOCTh YMEHHI: OCYLIECTBJIATH LI€JICHANPABICHHBIM MOUCK
XUMUYECKON MHMOPMAITNHU B PA3TUYHBIX UCTOYHUKAX (HaydHas U y4eOHO-Hay4YHas
JUTepaTypa, CpecTBa MaccoBoil nHopmaluu, IHTepHeT U apyrue), KpUTUYECKU



aHaJM3UPOBATh XUMHUYCCKYI0 MH(GOPMAIIHIO, ITIepepadaThiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.

11 KIIACC

[IpenmeTtHbie pe3ynbTaThl OCBOEHHUSI Kypca «OOIass u HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUaIbHOM €IUHCTBE MUDA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SBIICHUW NPUPOABI, O MECTE M 3HAYCHHU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIICYECHUU YCTONYMBOIO
pPa3BUTHS, B PEIICHUH MPOOJEM 3KOJOTHMUECKOW, DHEPreTUYECKON W THUIIEBOU
0€30MacHOCTHU, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
WCTOYHUKOB JHEPTHH, B OOECIECYCHUH PAIMOHAIBHOTO MPHUPOIOIOIH30BAHUS, B
GbopMHUpPOBAaHWKM MHPOBO33PEHHUSI W OOIIEH KyJbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOU

cpene;
BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TIOHATHUS — XUMHUYECKHH OJJIEMEHT, aToM, SJIpO aroMma,

W30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHbIE OpOUTATIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOPHAM3alMs aTOMHBIX OpOWTaliel, HOH,
MOJICKYyJIa, BaJlEHTHOCTh, JJICKTPOOTPUIIATEILHOCTh, CTCIICHb  OKHCJICHUS,
XUMHYECKass CBs3b (KOBaJICHTHAs, WOHHAs, MeTaUIMYECKasi, BOJIOPOJIHAS),
KpUCTAJUTMYECKAsl PENmI€TKa, XUMHUYECKas pEeaKIus, pPacTBOpP, JJICKTPOJIHTHI,
HEIJICKTPOIUTHI, DJCKTPOJUTHYSCKAs JUCCOLMAIMSA, CTEICHb JIUCCOIHAIINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIIHMTENb, BOCCTAHOBHUTENb, TEIIOBOM 3ddekT
XUMHYECKOHN peaKIiy, CKOPOCTh XUMHUYCCKON PeaKIMK, XUMHICCKOS PaBHOBECHC;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOJMTHYCCKON THUCCOLMAINU, MEePUOTUICCKUM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUSI MAaCChl BELIECTB, 3a4KOH COXPAaHEHUS U
IpEeBpaIIeHUs] SHEPTUU NPH XUMHUYECKUX PEAKIIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BCIECTB, 3aKOH JCUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYCCKUNA S3BIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMs, JIeXkKalue B OCHOBE IOHMMAaHUS
NPUYUHHOCTA M CHCTEMHOCTH  XUMHUYECKHUX  SIBJICHUH;  COBPEMCHHBIC
NpEACTaBICHUs] O CTPOCHHWM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISPHOM U
HAJMOJICKYJIIPHOM  yPOBHSX; TIPEJICTABICHUS O MEXaHW3MaX XHUMHYECKHX
peakuii, TEPMOJUHAMHUYCCKMX M KHHETHUYCCKHX 3aKOHOMEPHOCTAX  HX
IPOTEKaHUsA, 0 XUMHUYECKOM pPaBHOBECHH, PacTBOpPax M JUCIEPCHBIX CHCTEMaXx;
(akTOIOTHYECKHUE CBEACHHS O CBOMCTBAX, COCTaBe, IMOJYYECHUU W 0OE30MacHOM
WCIIOJIb30BaHUN BKHEUIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPaAKTHYECKOU
NEATETPHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  NPUHIUIAX  XHMHYECKOTO
IIPOM3BO/ICTBA;



c(OpPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpPHBIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCMOJb30BAaTh COOTBETCTBYIOLIME IOHATHS MPH
ONMCAaHUH HEOPTaHNYECKUX BEUIECTB U MX ITPEBPAILECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI HMCIOJIb30BaTh XUMHUYECKYIO0 CHUMBOJIMKY JIJIS
coctaBieHus: GOpMyll BEIIECTB W YpPaBHEHUH XHMHUYECKUX  PEaKIIUH,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONIPEICISATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEJAMHEHMSX, BHJI XMMUYECKON CBSI3M (KOBAJICHTHAs,
VWOHHAs, METaJJIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pElETKH
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOWCTB BEILIECTB OT
BUJA XMMHYECKOM CBSI3M W THUNA KPUCTAUIMYECKOM pEIIETKH, OOMEHHBIM U
JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa30BaHMsI KOBAJICHTHON CBSI3H;

c(hOpMHUPOBAHHOCTh ~ yYMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIMU IO PA3IMYHBbIM MPU3HAKaM (YUCILY
U COCTaBy pearupyrollydx BeIIeCTB, TEIUIOBOMY 3()QeKTy peakiuuu, U3MEHEHHUIO
CTETICHEW OKHCIEHHUS DJEMEHTOB, OOpaTMMOCTH, YYAaCTHIO KaTaju3aTopa u
JPYTHUE); CAMOCTOSITEIbHO BRIOMPATh OCHOBAHUS U KPUTEPUHU ISl Kilaccu(puKanuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPhIBATh CMBICI MEPUOINYECKOro 3akoHa [l.
N. MeHnneneeBa u IEMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOLIYIO, 0OBSICHUTEIBbHYIO
U IPOTHOCTHYECKYIO (QYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTEepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB IIEPBOIO—YETBEPTOrO IMEPUOJIOB
[lepuomnueckonn  cucremsr  J[.H. MenpgeneeBa,  MCHONB3YyS  MOHATHUA
«QHEPreTUYEeCKUe YPOBHW», «IHEPIeTUYECKUE MOAYPOBHM», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKHUE COCTOSHHS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HX
COCIMHEHUHW TI0 mnepuojam u rpymnmaM llepuogmueckon cucremsr [, .
MeHnneneeBa, Bal€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IIOATBEP)KIATH
CYIIECTBOBAHUE TEHETUYECKOU CBS3M MEKIYy HEOPraHMYECKHMH BEIIECTBAMHU C
IIOMOIIIbIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHUS pacKpbIBaTh CYIIHOCTb:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUMM  ITOCPEACTBOM  COCTABJICHUS
AJIEKTPOHHOIO 0OajaHca »JTUX peakiMil; peakiuid HOHHOro OOMeHa IyTéM



COCTaBJICHUSI WX TIOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHUM; peaKIuid
TUAPOJIN3a; Peaklnii KOMIUIEKCOoOpa3oBaHus (Ha MpUMEPE TUIPOKCOKOMILIEKCOB
[IUHKA ¥ aJTFOMUHUS);

c(hOpPMHUPOBAHHOCTh yMEHUSI OOBSICHATh 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMUYECKUX PEAKIUNA C Y4ETOM HX IHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHHUS CKOPOCTHM XHUMHYECKOW peakiMd B 3aBUCUMOCTH OT Pa3JIMYHBIX
(baKkTOpOB, a TAKXKE XapaKTep CMEIICHUSI XUMUYECKOT0 PaBHOBECHS 10| BIUSHUEM
BHEIIHKUX Bo3jekcTBuil (mpuHIui Jle [llarensbe);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIe)KAIIME B OCHOBE MPOMBIIIJICHHOTO IOJIYyYEHUS CEPHOM KHUCJIOTHI, aMMHaKa,
o0IlMe Hay4yHble TMPUHIMUIBI XUMHUYECKUX MPOU3BOJACTB; IEJIECO00Pa3HOCTh
MPUMCHECHHUSI HEOPTaHMYECKUX BEIICCTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHUS PUCK-TI0JIh3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOH 3HAaHMM O METOJaX HAyYHOTO
MO3HAHUS SBJICHUU MPUPOABI — HAOMIOJACHUE, H3MEpPEHHEe, MOJICTUPOBAHUE,
HKCHEPUMEHT (pEeaabHbIN U MBICIICHHBIN ), HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUSI TPUMEHSTh 3TU 3HAHUA TIPU YKCIIEPUMEHTAILHOM HCCIIEIOBAHUM BEIIECTB
U Qs OOBSICHEHWS XHMHYECKUX SIBIICHUM, HWMEIONUX MECTO B TPHUPOJIE,
MPAKTUUYECKOMN JEATEILHOCTH Y€JIOBEKA U B MOBCEIHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSMH U TIPEJCTABICHUSIMU JPYTUX E€CTECTBCHHO-HAYYHBIX MPEIMETOB JJIA
0oJiee 0CO3HAHHOTO TOHUMAaHUS MaTEPUAIBLHOIO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh yMEHHUSI TPOBOAUTH PACUETBl: C HCIIOJIb30BaHUEM
MOHSTUM «MacCOBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl BeIIecTBa WM 00bEMA ra3a 1o M3BECTHOMY KOJIMUYECTBY BEIISCTBA, MAcce
WM 00BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEaKI[MU BEIIECTB; TEIIOBOro 3¢ dexra
peaKlMH; 3HAYEHUSI BOJOPOJHOIO IMOKAa3aTesisi pacTBOPOB KHUCJIOT MU IIEOYeH C
W3BECTHOM CTEIMEHbIO JUCCOIMAIlUM;, Macchl (00bEMa, KOJIMUECTBA BEIECTBA)
MpOAYyKTa PEAKIUH, €CIM OAHO U3 MCXOJHBIX BEIIECTB JIaHO B BHUJE PacTBOpaA C
OTpeICIEHHOM MacCOBOM J10Jiel PacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(UMeeT mpUMECH); MIOJM BBIXOJA MPOAYKTa pPEaKIMU; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOPMUPOBAHHOCTh YMEHHUMN: CAaMOCTOSITEIBHO IJIAHUPOBATH M TPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (MPOBEJCHHE  peakuuid  HMOHHOro  OOMEHa,
MOATBEPKACHUE KaueCTBEHHOI'O COCTaBa HEOPraHUYECKHUX BEILIECTB, ONpE/IEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBIO HWHJMKATOPOB, HM3YYEHHUE BIIHSHUSA
pa3IMuHbIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOM  peakiuu, pelIeHue
ASKCIEPUMEHTAJIBHBIX 3adady mo TemaM «Metaub» U «Hemeramibl»y) ¢
coOJII0/IeHHEeM MpaBuil 6€30MacHOr0 OOpaleHusl ¢ BEIECTBAMU U JIA0OpaTOPHBIM



obopynoBanueM, (opmynupoBaTh I1€Tb HCCIAEAOBAHUS, MPEACTABIATh B
paziuuHoi (opMe pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATH HMX
JOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUM: COOJIIOIaTh MPABUJIIA MTOJIb30BAHUS XUMUYECKON
nocynoi u mabopaTopHbIM 00OpyJOBaHWEM, OOpaIIeHUs C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIUSIMU IO BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJOTUYECKH 1eeCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOM
NEATEIIbHOCTH B LIEJIAX COXPAHEHUS! CBOErO 3JI0POBbSI, OKPYKAIOIIEH MPUPOIHOU
cpeAabl U JIOCTHXKEHUSI €€ YCTOMYMBOTO pa3BUTHS, OCO3HAaBaTh OMACHOCTH
TOKCHUYECKOI'O JIEUCTBUSI HA YKUBBIE OPraHU3MBI OMPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [IJIK;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBJISATH II€JICHANPABICHHBIM TIOWCK
XUMHUYECKON nH(POpMAIINKU B pa3IMYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HayuHas
JUTEpaTypa, CpencTBa MaccoBoil nundopmaruu, IHTEpHET U ApyTrHue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUECKYI0 MH(GOpMaIIUIO, TiepepadaThiBaTh €€ U UCMOJb30BATh
B COOTBETCTBHUU C MIOCTABJIEHHON YU4E€OHOU 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U (uudposBbie)
Konrpoabusie | IIpakTuyeckue
/| TeM NpOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcnl
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHH
IIpenmer oprannueckoi
xuMuH. Teopus CTpoeHUst
11 PIBT CTPOCTIA 10 0 0
OpPraHMYECKUX COSAMHEHUN A.
M. bytneposa
Uroro no pazaeny 10
Pa3nen 2. Yraesogopoast
IIpenenbHbIe yrieBogOpOABI
2.1 P y P 10 0 1
— aJIKaHBbl, IUKJI0AJIKaHBI
Henpenenshubie
2.2 YTIIEBOJOPOABL: aJIKEHBI, 18 0 1
aJIKaJINEHBbI, aJTKUHBI
ApomaTtnueckue
23 P 9 0 0
YIJIEBOIOPOABI (ApEHBI)
[IpupoHBIE HICTOYHUKHU
2.4 YTJIEBOJIOPOAOB U UX 2 0 0
nepepaboTka
l"asorennponsBoaHbIE
25 P 2 1 0
YIJIIEBOIOPOAOB
Hroro no pazneny 41




Paznen 3. Kuciopoacoaepskamue oprannieckue coeJuHHeHUs

3.1 Crnuptsl. @eHon 11 0

KapOonunbHbie coeAMHEHUS:
aJbJETUbl U KETOHBI.

3.2 16 1
KapOoHOBBIE KHCITOTHI.
Crnoxnsie a3¢upsbl. Kupbr
33 Yrnesoasl 5 0
Hroro no pazaeny 32

Pa3znen 4. A3oTconeprkaniue opraHnyeckue coeIuHeHus

41 AMUHBI. AMUHOKHCIIOTEL. 14 |
benxu
Hroro no pasaeny 14

Paspnen 5. BeicokoOMOJIeKY ISIpHbIE COCIMHEHUS

51 BricokoMonekymnsipHbie 5 0
COCTMHCHHUS
Hroro no pazaeny 5
OBUIEE KOJIMYECTBO YACOB 102 3

[10 ITIPOTPAMME




11 KITACC

KosmnuecTBo yacos DJIEKTPOHHbIE
HaumeHoBanme
Ne (uu¢ppossbIe)
pa3aenoB U TeM KonTpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue atoma.
[Tepuoanueckuii
3aKOH U
1.1 [lepuoanueckast 9 0 0
CHUCTEMa XUMHUYECKUX
anemeHToB /1. W.
Menneneesa
CrpoeHue BemiecTna.
1.2 Mmuoroo6pa3ue 11 1 0
BEILIECTB
XuMuveckue
1.3 19 1 3
peakiumn
Hroro no paszneny 39
Paznen 2. Heopranuueckasi xumusi
2.1 Hemeramnsl 31 1
2.2 Mertanmbl 23 1
Hroro no pazaeny 54
Pa3pen 3. XuMus u :Ku3HbL
MeTobI TIO3HAHUS B
3.1 9 0 0

XUMHHU. XUMUS U




KHN3Hb

Hroro no paszneny 9

OBILEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne
/o

Tema ypoka

KoauuecTBo yacoB

Bcero

KonTpoabHbie
padoThbI

IpakTnyeckue
padoThI

IIpenmer u 3HaYeHUE OPraHUYECKON
XUMUH, IIPEICTABICHUE O
MHOTI000pa3uy OpraHNnYeCKUX
COCTUHEHUN

[IpencraBnenue o KiaccuPpuKauu
U CUCTeMaTH4ecKasi HOMEHKIIaTypa
(IUPAC) oprannueckux BEIIeCTB

Knaccudukanms peakiuii B
OpraHNYeCKOM XUMHH

Pemenue 3anau. BeiBegenue
MPOCTEUILICH U MOJICKYJISIPHOM
(hopMyITBI BEIIeCTBA MO TAHHBIM
Ka4ueCTBEHHOTO M KOJIMYECTBEHHOTO
aHaiamn3a

Pemenue 3agau. Beisenenue
MPOCTEUILICH U MOJIEKYJISIPHOM
(hopMyJIBI BENIECTBA MO TAHHBIM
KaueCTBEHHOT'0 M KOJIMYECTBEHHOTO
aHanau3a

Teopus cTpoeHUS OPraHUYECKUX
coenunenuit A. M. bytneposa

QHCKTpOHHOC CTPOCHUC aTOMa




yriiepoia (OCHOBHOE H
BO30YKIEHHOE COCTOSTHUS).
BaneHTHbIe BO3MOXKHOCTH aTOMa
yriepo/ia

XI/IMI/ILIeCKaSI CBA3b B OpFaHI/ILIeCKI/IX
COCIMHEHMAX. MexaHn3MBbI
00pa3oBaHMs KOBAJICHTHOM CBS3H,
CrocoObI pa3pbiBa cBsI3eH

Buner uzoMepun: cTpyKkTypHasi,
MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE
3¢ (deKThl B MOJIEKYyJIax
OpPTaHUYECKHUX COCTMHEHHUN

10

Cucremaruzanus u 00001eHue
3HAHUHU 110 TEME

11

AJIKaHBI: TOMOJIOTHUECKUN PSIJI,
oOmras popmyna, SIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MonekyJ. duzndeckne CBOWCTBA
QJIKaHOB

12

H3omepusa u HOMEHKIIaTypa
aJIKaHOB

13

XHUMHUYECKHE CBOMCTBA aJIKAHOB

14

XMUMHYECKHE CBOVMCTBA aJIKaHOB

15

Pemenue 3amad. Pacyersl,
CBSI3aHHBIC C IIOHATHUEM HOJIS
KOMIIOHEHTA B COCTaBE CMECH

16

Haxoxnenue ajikaHoB B IpUpoOJIe.
CriocoObl mosryueHust u




IIPUMEHCHUEC aJIKAaHOB

17

BrinmonHeHune 3aganuii mo Teme
XUMHUYECKHE CBOMCTBA aJIKAHOB

18

[uknoankansl: oomas Gpopmyia,
HOMEHKJIaTypa ¥ U30Mepus,
O0COOEHHOCTH CTPOCHUS U
XUMHAYECKHUX CBOMCTB, CLIOCOOBI
MIOJTyYCHHS U IPUMECHEHUE

19

[uxnoankansl: obmas Gopmya,
HOMEHKJIATypa U U30MEPUS,
0COOEHHOCTH CTPOCHHS U
XAMHYECKHUX CBOMCTB, CIIOCOOBI
TOJTyYCHHS U IPUMCHEHUE

20

[Ipaktuyeckas padora 1.
KauecTBeHHBIN aHaN3

oprannyeckux coeaunenui. [lpoda

Benapmreiina

21

AJIKEHBI: TOMOJIOTHUECKUN PsijI,
obmas popmyia, uzoMepus u
HOMEHKJIATYpa aJIKEHOB

22

AJIKEHBI: 3JIESKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
Moutekya. CTpyKTypHas U
UC-TPAHC-U30MEPHS AITKCHOB

23

dusnyeckue 1 XUMHYECKHE
CBOMCTBA DTUJIEHA

24

PuznyecKnue 1 XUMHYECKUE
CBOMCTBA ankeHoB. [IpaBuiio
MapkoBHHKOBA




25

OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE
pEaKIH B OPTaHUYECKON XUMUH.
Peakuuu oxuciieHUs: aJIKEHOB
IEpMAHTaHATOM KaJIUs U
JUXPOMATOM KaJIHs.

26

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC
pCaKkuu B Opr: aHUYECKON XUMUH.
Peaknun okucieHUs aJKeHOB
IICPpMaHIaHaTOM KaJluid U
JAUXPOMATOM KaJIus.

27

CrniocoObl osryueHust u
IIPUMEHEHHE AJIKEHOB

28

[IpakTudeckas pabora 2.
"[lonyyeHue >TUIICHA U U3YUYEHUE
€ro CBONCTB

29

Pemenue pacu€tHbix 3a1ad Ha
OnpeeIeHUE MOJIEKYIIIPHON
(hopMyJTbI OPraHNYECKOTO BEIIECTBA
10 JAHHBIM O ITPOJYKTaX €ro
CrOpaHus

30

AJIKaMeHBbI: CONPSKEHHBIE,
H30JIMPOBAHHBIEC, KyMYJIUPOBAaHHBIE.
Oco0eHHOCTH 3IIEKTPOHHOTO
CTPOSHHUS

31

XUMHYECKHE CBOMCTBA
conpsiKEHHBIX TUEHOB. CIIOCOOBI
MOJIy4EHHUS U IPUMEHEHUS
aJIKaJueHOB

32

Pemenue paC‘léTHHX 3aJa4 Ha




oTpeziesieHUue MOJIEKYIIpHOU
(hopMyJTbI OPraHNYECKOTO BEIIECTBA
10 JaHHBIM O IIPOAYKTaX €ro
CropaHus

33

AJIKUHBI: TOMOJIOTUYECKUH P,
obmrast popmyiia, HOMEHKIATYpa,
3JEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYI, PU3NIECKUE
CBOMCTBaA

34

XMUMHYECKHE CBOVMCTBA aJIKUHOB

35

XHUMHYECKHE CBOMCTBA aJIKUHOB

36

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
pEeaKIMK C y4aCTHEM AJKUHOB

37

CriocoObl TToTy4YeHus 1
MNPUMCHCHUC aJIKUHOB

38

Pemenue 3agayu: pacu€rsl Mo
YPAaBHEHUIO XUMUYECKON PEAKIINH,
CBA3aHHBIC C ITIOHATHUEM O0JIA
BbIXO/Ja MMPOAYKTaA pCaKIuu OT
TEOPETUUECKH BO3MOKHOTO BBIXOAA

39

ApEeHBI: TOMOJIOTHYECKUH Psifi,
ob1mast popmysa, HOMEHKIIATYpa,
(u3nueckue cBOicTBa

40

ApeHbl: DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ1 O€H30J1a ¥ TOJTyOIa.

41

XUMHUYECKUE CBOMCTBA apEHOB:
peakiuu 3ameneHus. OpueHTaHThI




I u Il pona.

42

XHUMHUYECKUE CBOWCTBA apEHOB:
pEeaKIUU 3aMEeICHUS

43

OKHCIUTEIIBFHO-BOCCTAHOBUTEIBHBIC
PCaKuu C y4aCTHUCM apCHOB

44

XUMHUYECKUE CBOMCTBA apPEHOB:
peaKIK NPUCOETUHEHUSI.
Oco0EeHHOCTH XUMHYECKUX CBOMCTB
CTHpOJIa

45

CriocoObl osryueHust u
IIPUMEHEHHUE apEHOB

46

I'eneTnueckas CBSI3b MEXKIY
pa3IUYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

47

CucreMmaruzanys u 00001eHue
3HAHUM MO TeMe YTIIEBOJAOPO/IbI.
Pemenue 3agau

48

[Tpuponnsriii ra3. [lomyTHbie
HedTsHBIC Ta3bl. HedTh 1 criocoObt
ee epepaboTKu

49

KaMenHsIil yrosib 1 IpoIyKThI €10
nepepaboTku

50

["anoreHonpou3BoHBIE
YTIIEBOJOPOIOB: AIIEKTPOHHOE
CTPOCHHE; PEaKIIMU 3aMEIICHHSI
rajoreHa

51

KonTponsnas padora 1 o teme
Yri1eBo10pObI




52

[IpenenbHbBIC OTHOATOMHBIC
CIIMPTHI: TOMOJIOTHYECKUN pAan,
obmas popmyia, cTpoeHue
MOJIEKY]I, HU30MEPHS,
HOMEHKJIATypa, KJIaccupHuKaIus,
(busnveckue CBOMCTBA

53

XHUMHYECKUE CBOMCTBA MPEICIIbHBIX
OJIHOATOMHBIX CIIUPTOB

54

CriocoObI mosryueHust u
NPUMEHEHHE OJJTHOATOMHBIX
CIIUPTOB

55

OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC
peaknuu € y4aCTUECM NPCACIbHBIX
OJIHOATOMHBIX CITMPTOB

56

MHOroaroMHble CIUPTHI:
ATUJICHTJIMKOJIb U TJIUIEPUH, UX
(bU3MIeCcKre U XUMUYECKHE
CBOMCTBaA

57

CrniocoOsl MmosTy4eHus u
MPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB

58

®DeHo: CTPOCHHE MOJIEKYIIbI,
(u3nyeckue cBoiCcTBa.
TokcuunocTh peHona

59

Xumu4deckue cBoicTBa (heHoma

60

CriocoOblI moJTyueHust U
npuMeHeHue penomna

61

IIpakTuyeckas padora 3. Pemenue




HKCIEPUMEHTAIBHBIX 33134 110 TeEMe
"Cnuptsl 1 peHobr"

62

Cucremaruzanys 1 00001eHne
3HaHUH 110 TeMe. | eHeTnUecKas
CBSI3b CIIUPTOB U YTIICBOJIOPOIOB

63

ANBIIETUIB M KETOHBI:
AJIEKTPOHHOE CTPOCHHUE
KapOOHUJIbHOW TPYyIIIbL;
TOMOJIOTHUYECKUE PsI/IbI, 001Iast
¢bopmyna, uzomepus u
HOMEHKJIaTypa

64

AJnbIeTUABl U KETOHBI: (PU3NYECKUE
CBOMCTBA; PEaKLUU PUCOCTUHEHUS

65

Peaknuu okucnenus u
Ka4eCTBEHHBIE PEAKLIMU aIbIETUI0B
U KETOHOB

66

CriocoOblI MOTy4eHUs aTbJICTHI0B U
KETOHOB

67

I'eneTnyeckas CBA3b AILAETUIOB U
KETOHOB CO CIIUPTAMH U
yriaeBonopoaamu. Perenue 3anau

68

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,
O0COOCHHOCTH CTPOCHHUS UX
MoJekyJ. U3omepus u
HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pr3unvecKue CBOMCTBa

69

XHWMHYECKUE CBOMCTBA MPEACIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX




KHCJIOT

70

XHMHYECKHE CBOMCTBA MMPEaACIIbHBIX
OAHOOCHOBHBIX Kap6OHOBBIX
KHCJIOT

71

Oco0eHHOCTH CBOMCTB MypaBbUHON
KHCJIOTBI. MHOTOOOpa3ue
KapOOHOBBIX KHUCJIOT

72

Oco0EeHHOCTH CBOMCTB:
HETIPEACIbHBIX M apOMaTHYECKUX
KapOOHOBBIX, IMKAPOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenyn BeICIIUX
KapOOHOBBIX KHUCIOT

73

CriocoObl mosryueHust u
NpUMEHEHHE KapOOHOBBIX KHCIOT

74

CrnoxHbie 3(hUPBI: TOMOJIOTHYECKUAN
psiz, obwmas ¢popmyna, U30MepHs U
HOMeHKJaTypa. duzndeckue u
XHUMHUYECKHE CBOMCTBA CIIOKHBIX

a¢upoB

75

Kupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THIPOIIU3).
Mpia, MOHSATHE O CUHTETUYECKUX
MOIOIIUX cpencTBax. JKupsl B
IpUpoJie

76

[IpakTuueckas pabora 4. Pemenue
9KCIIEPUMEHTAJIbHBIX 337a4 10 TEME
"Kap6onoBsie kucioTsl. Cli0KHBIE

3¢upsr"




77

Cucrtemaru3zanus 1 o0o01eHne
3HaHui 1o TeMe KapOoHuIbHbIE
COEIMHEHUS

78

KontponbHas padoTa 2 1o teme
KapOonunbHbie coeuHeHUS

79

OO6m1as XxapakTepuCcTHKa YTJIEBOIOB
1 KJ1accupuKanus yriieBo10B
(MOHO-, TH- ¥ TIOJIUCAXAPHUIBI)

80

Momnocaxapusl: puzndeckue u
XUMHYECKHE CBOMCTBA, HAXOXKICHHE
B IIPUPO/JIC.

81

Jucaxapuibl: caxapo3a, MajlbT03a U
nakro3a. Haxoxnenue B npupone u
IIPUMEHEHUE AUCAXAPUIOB

82

[Tonucaxapuael: cTpoeHne
MaKpOMOJIEKYJI, (pu3nueckue u
XHUMHUYECKHUE CBOMCTBA,
IIPUMEHEHNE

83

Pemrenne pacueTHbIX 3a1a4 Ha
OIIpEeIEJICHUE 0N BBIXOAA
IIPOJYKTa pEaKLUU OT
TEOPETUYECKH BO3MOXKHOTO, JOJIU
KOMITOHEHTA B COCTaBE CMECU

84

AMUHBL: KJTacCUPUKAIHS, CTPOCHUE
MOJIEKYJI, 001mast popmya,
M30MepHsi, HOMCHKIIATypa U
¢busnvecKkne CBONCTBA

85

XHUMHUYECKUE CBOMCTBA
anmu(aTHIecKuXx aMHHOB




86

AHWIVH: CTPOCHUE aHWIINHA,
0COOEHHOCTH XUMHUYECKUX CBOUCTB
AHUJINHA

87

AHWINH: 0COOEHHOCTA XUMUYECKUX
CBOWCTB aHWJINHA

88

CriocoObI ToTy4YeHus 1
MIPUMEHEHHE aTHUPaTHUYECKUX
AMHWHOB 1 aHWJIMHA

89

AMUHOKHCIIOTBI: HOMEHKJIaTypa U
nzomepusl, pusnueckue CBONCTBa.
OTI[GJIBHBIC npeaACTaBUTCIIN
0-aMUHOKHUCJIOT

90

XUMHUYECKHE CBOICTBA
AMHHOKHCIIOT, UX OMOJIOTHYECKOE
3HAYCHHE aMUHOKHCIOT. CUHTE3 U
TUAPOJIH3 TIENTUIOB

91

benku kak npupoHbIE OJUMEDSI;
CTPYKTYpBI O€JIKOB

92

XUMHUYECKHAE CBOUCTBA OEIIKOB

93

A3zoTcoaepxarime
TFETEPOLUKINYECKUE COCTUHEHHUS.
HyKJIGI/IHOBBIe KHCJIOTHBI: COCTaB,
CTpOEeHHE U OMOJOTHYecKas poJib

94

[IpakTuyeckas padota 5. Pemenue
IKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
"AzoTconepxaiiue opraHu4ecKue
coenuHeHus"

95

IIpakTuyeckas padota 6. Pemenue




HKCIEPUMEHTAIBHBIX 33134 110 TeEMe
"Pacrio3HaBaHne OpraHMyeCcKux
coenqrHeHnin"

96

Cucremaruzanys 1 00001eHne
3HAHUM MO TeMe A30TCOIepKaIne
OpPTaHUYECKUE COCTUHEHUS

97

KonTponsnas pabora 3 o teme
A3oTcoaepikaluye OpraHnyecKme
COCIUHCHUA

98

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN
U METOJBI UX CUHTE3a
—TII0JIMMEpU3aLUs U

MOJIMKOHACHC AU

99

[Imactmaccel. YTunuzanus u
nepepaboTKa MIacTUKa.
HatypanbHblif 1 CHHTETUYECKUIA
Kayuyku. Pe3una

100

Bonokna: HaTypanbHble,
UCKYCCTBEHHBIC, CHHTECTUYECCKUE.
[Tonumeps! cienuaabHOTO
Ha3HA4YCHUSA

101

[IpakTuueckas pabora 7. Pemenune
IKCIIEPUMEHTAIBHBIX 33124 110 TEME
"Pacno3HaBaHue mIacTMacc 1
BOJIOKOH"

102

O06o00mieHrne U cUCTeMaTH3aIUS
M3YyYEHHOI'0 MaTepHaia 1o TeMe
"BbICOKOMOJIEKYIIpHBIE




coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KITACC

Ne
n/n

Tema ypoka

KogunuecTBo 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTn4yeckune
padoThI

AtoMm. CocTaB aTOMHBIX sJIEP.
XuMHU4ecKui 31eMeHT. M130Tombl

CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aTOMOB, KBAHTOBBIC 4YHCJIa

Knaccudukanms xummuaeckux
DJIEMEHTOB (S-, p-, d-, f-3IeMeHThI)

Pacnpenenenue 351eKTpoOHOB 1O
aTOMHBIM OpOUTAIISAM

DJIeKTPOHHBIE KOHPUTYpAIUU
ATOMOB 3JIEMEHTOB B OCHOBHOM H
BO30YKIEHHOM COCTOSTHUH

DNeKTpOHHBIE KOH(UTYpaIUN
MOHOB. DJIEKTPOOTPULATEILHOCTD

[lepuoauueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUUYECKUX 3jieMeHToB J[. 1.
Meneneesa, CBA3b C COBPEMEHHOU
TEOpUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHMUS
CBOMCTB XUMHYECKUX 3JIEMEHTOB U
00pa3zyeMbIX UMH MIPOCTHIX U
CIIOKHBIX BEIIECTB 110 TPYyIIaM 1
neproaam




Cucremaruzamnys 1 00001eHne
3HAHUHU II0 TEME

10

Bunpr xuMudeckou CBSI3H.
Mexanu3mbl 00pa3oBaHMs
KOBAJICHTHOM CBA3U. BogoponHas
CBsA3b. MeXMOJIEKYJIISIpHBIC
B3aUMOJICVICTBHUS

11

BanenTHOCTE M BaJICHTHBIC
BO3MOXKHOCTH aTOMOB. CBsI3b
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C
HX T€OMETPUYECKUM CTPOCHUEM

12

[IpencraBieHust 0 KOMILUIEKCHBIX
COEIMHEHMSIX: COCTaB U
HOMEHKJIaTypa

13

BemiectBa MoJIeKYyIIpHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THIbI
KPUCTAJUTMYECKUX PEIIETOK 1
CBOMCTBA BEIIIECTB

14

[ToHsiTHE O MUCTIEPCHBIX CHCTEMAX.
[IpencraBneHne 0 KOJUTOUTHBIX
pacTBopax

15

HcTuHHBIE pPaCTBOPBI: HACBILICHHBIE
Y HEHACBHIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

CrocoObI BeIpaKeHUS
KOHILIEHTpallu pacTBOPOB

17

Pemenue 3a1a4 ¢ uCNosib30BaHUEM
IIOHATHUH "MaccoBas HOJII
pacTBOpEHHOTO BemecTra',




"MOJIIpHAasi KOHLIEHTparus"

18

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIIECTB

19

CucreMmarusanys U 00001eHue
3HAHUH 110 TEME

20

KontponsHas pabota no temam
"Crpoenue atoma. [lepnonnuecknit
3akoH u [lepuonnveckas cucrema
XUMHUYECKHX djieMeHToB JI. 1.
Menneneesa", "CtpoeHue BeecTna.
Mmuoroo6pasue BeriecTs"

21

Knaccudukanus xummuaeckux
peaKkIuil B HEOPraHU4eCKON 1
OpraHUYECKON XMMHUH. 3aKOH
COXPAHEHHUs MacCChl BELIECTB; 3aKOH
COXPAHEHHUs U IIPEBPAILCHUS
JHEPrUU NPU XUMHYECKUX PEAKIUAX

22

TennoBble 3¢ (HeKThl XUMUYECKUX
peakuuid. TepMOXUMHYECKUE
YpaBHEHHUS

23

Boruncnenus o ypaBHeHUAM
XUMHYECKHUX PEAKIUi U
TepMOXI/IMI/Iqe()KI/IM ypaBHeHI/IflM

24

CKOpOCTh XUMUUYECKOHN peakiuu, e
3aBHCHUMOCTb OT Pa3JIMYHBIX
daktopoB. Katanus u karanuzaTopsl

25

["'oMOTeHHBIC U TETEPOTCHHBIC
peaxiuu




26

[IpaxTuueckas padota Ne 1 mo teme
"BnusiHue pa3nuyHbIX (PaKTOpOB HA
CKOPOCTh XUMUYECKOH peakuuun"

27

OOGpatumbie U HEOOpATUMBIC
peakuu. XuMMHU4YECKOE paBHOBECUE

28

[IpaxTrueckas padota Ne 2 o Teme
"BnusiHue pa3nuyHbIX (PaKTOpOB HA
M0JIO’KEHNE XUMUYECKOTO
paBHOBeCHS"

29

DNEKTPOTUTHYECKAS JTUCCOITHAITHS.
CubHBIC U CJIA0BIC JICKTPOIIUTHL.
CreneHp IUCCOILUAIINN

30

Honnoe npousseaenue Boasl. Cpena
BOJIHBIX pacTBOPOB. BomopoaHbIi
noka3zatensb (pH) pactBopa

31

I'mpaponus coneit. Peakuuu,
MPOTEKAIOIIKE B PACTBOPaX
3JIEKTPOJIUTOB

32

[IpaxTuyeckas padota Ne 3 o reme
"XUMHYECKHE PEaKIMU B pPacTBOpax
3JIEKTPOJIUTOB"

33

OKHUCIIUTEIILHO-BOCCTAHOBUTEIILHEIE
peakuuu. BaxxHenme OKUCIuTenu u
BOCCTAHOBUTEIN

34

MeTto/1 3IeKTPOHHOTO
(2JIEGKTOHHO-MOHHOT0) OajaHca

35

DNEKTPOIU3 pacTBOPOB U PaCILIaBOB
BELICCTB




36

Pemenne 3a1a4 pas3IM4HbIX THUIIOB

37

Pemenue 3amau Pa3JINYHbIX TUIIOB

38

Cucremaruzanusa U 00001IeHne
3HAHUHU 110 TeMe " XUMUYECKUE
peakuun"

39

KonrtponsHas pabota o teme
"Xumuueckue peakuun'

40

ITonmoxxenne HEMETAJJIOB B
IIepuonnueckoii cucreme
XUMHYECKHX 3eMeHTOB /1. H.
MeHnzeneesa 1 0COOEHHOCTH
cTpoeHus ux aromoB. Ouzndeckue
CBOMCTBA HEMETAJLJIOB

41

Anotponusi HeMeTauIoB (Ha
npuMepe KUcaopoaa, cepsl, pochopa
U yTJepoja)

42

Bonopona: nonyuenue, puznueckue u
XMMHYECKHE CBOMCTBA. ['Ipubl

43

["anoreHsl: HaX0X/JEHUE B IPUPOAE,
CHOCOOBI OJTyYeHUs!, PUINYECKUE U
XMMHYECKHUE CBOMCTBA

44

l'anorenoBomopoasl. Baxuernmue
KHCIIOPOJICOICPKAIINE COCTUHEHUS
rajoreHoB

45

JlaGopaTopHbie U TPOMBITIICHHBIE
CIOCOOBI MOJYYEHHUSI TaJIOTEHOB.
[IpumeHeHne rajloreHoB U ux
COEMHEHUI




46

[TpakTuueckas padota Ne 4.
PeHIeHl/Ie SKCHepI/IMeHTaJ'II)HBIX
3amad 1o reMe "l"anoreHnr"”

47

Kucnopon: nabopaTopHbie
IPOMBIIIJIEHHbIE CIIOCOObI
NOJy4YeHUs1, PU3NUECKUE U
XUMHUYEcKHe cBoiicTBa. O30H.
[IpumMeHeHne KucIopoaa U 030Ha

48

OKcubl U IEPOKCUIBI

49

Pemenne 3aa4 pa3IM4YHbIX THUIIOB

50

Cepa: Hax0XJI€HUE B MPUPOJIE,
CHocoObI OJTyUYeHUs!, PU3NYECKUE U
XMMHYECKHUE CBOMCTBA

51

CepoBoaopo, CyJIbpuabl

52

Kucnopoacoaep:xaiiue coeTuHEHHS
cepbl. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCJIOTBI

53

[TpakTrnueckas padota Ne 5.
Pemenue skcriepuMeHTaIbHBIX
3a1a4 o teme "Cepa u eé
coeIMHEeHUS "

54

A30T: HaX0XJAEHUE B IPUPOJIE,
CHOCOOBI OJyUYEHUs!, PUINYECKUE U
XHUMHYECKHE CBOMCTBA. AMMUAK,
HUTPUIIBI

55

Kucnopoacoaepskarinue CoeMHEHUS
a3zora. OcoOOEHHOCTHU CBOMCTB
a30THOM KHUCIOTHI




56

[IpumeneHue azoTa u ero
coelMHEHUH. A30THBIE y100peHus

57

®ochop: HaxoXKIEHHE B IPUPOJE,
CIOCOOBI MOJTy4eHHUsI, PUBUUECKHUE U
XuMu4eckue cporictBa. Dochusl u

dochun

58

Oxkcuasl hocdopa,
dochopconaepkamme KUCIOTHI.
Comu hochopHOI KUCTOTHI

59

[Tpumenenue pocdopa u ero
coeauHenuil. @ochopHbIe
yaoOpeHus

60

[IpakTuueckas padora Ne 6.
Pemienne skciepuMeEHTAIBHBIX
3agad o Teme "A30T 1 pocdop u ux
coequHeHus"

61

VYriepoa: Hax0xAEHUE B IPUPOJE,
AJTOTPOIHBIE MOIUPUKALINY;
buznyeckue 1 XuMHUIECKHe
CBOICTBA, IPUMEHEHUE

62

Oxkcun yrnepona(Il), oxcnn
yraepona(IV), yroneHas Kucinora u
e€ conun

63

Pemenne 3a/1av Pa3JIMYHbIX TUIIOB

64

Kpemnuii: HaxoxaeHue B MpupoJe,
CrocoObl OMy4YeHUs!, PUINIECKUE U
XUMHUYECKHUE CBOMICTBA

65

Oxkcun kpemuusi(I1V), kpemHueBas




KHUCJIOTa, CUIIHMKAThI

66

[IpuMeHeHne KpeMHUs U €ero
coequHenuii. CTekIo, ero
MOJIyYeHHUE, BUBI CTEKIIA

67

Pemenue 3amau Ppa3JINYHbIX TUIIOB

68

Cucremaruzanusa U 00001eHne
3ganui o reMe "Hemertamner"

69

KonTtponsHas pabota o teme
"Hemertannsr"

70

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKIHS OINOOK

71

Ilonoxenne MeTaJlJIOB B
ITepuonnueckoii cucreme
XHMUYECKHX DJICMCHTOB.
OcoOCHHOCTH CTPOCHUS
3JICKTPOHHBIX 000JIOYEK aTOMOB
METaJII0B

72

OO6mue ¢puznyeckre CBOMCTBA
MetasuioB. [I[puMeHeHrne MeTaljioB B
OBITY U TEXHUKE

73

CnaBel MetaiioB. Koppo3ust
METaJIJIOB

74

DIIEKTPOXUMHUYECKUHN P
HarpspKeHUH MetauioB. O0mme
CIOCOOBI MOJTYYECHUSI METAJIJIOB

75

Pemenne 3a1a4 pas3IM4HbIX THUIIOB

76

OO01mas xapakTepuCTHKa METAJIOB
[A-rpynmns [Tepronnueckoi




CHUCTEMBI XMMHYECKUX DJICMEHTOB.
Harpwuii n xanuii: nony4enue,
dusnyecKkue 1 XuMUYECKHE
CBOMCTBA, IPUMEHEHHUE ITPOCTBIX
BEILECTB U UX COCIUHECHUI

77

OO6m1as XxapakTepUCTUKa METAJIOB
ITA-rpynmns! Ilepuoanueckoi
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.
Maruuii ¥ KaJnbluii: TOJTy4YeHHE,
buznyecKkue 1 XuMHU4ECKHe
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COCAUHECHUI

78

JKécTkocTh BOABI U CIOCOOEI €€
yCTpaHEHUS

79

AJIFOMUHMI: TTOTyYEHHE,
duznyecKkue 1 XuMHUYECKHEe
CBOMCTBA, IPUMEHEHUE

80

AM@oTepHbIe cBOWCTBA OKCHA U
TUAPOKCHUIA ATIOMHUHMS,
TUAPOKCOKOMILIEKCHI aJIFOMUHMS, UX
[IPUMEHEHUE

81

Pemenne 3aa4 Pa3IMYHbIX THUIIOB

82

[IpakTuueckas pabora Ne 7.
Pemenne skcriepuMeHTaNbHBIX
3a/1a4 1o Teme "MeTaiibl TIIaBHbBIX
noarpynm"

&3

OO6m1as XxapakKTepUCTUKa METAJIOB
no6ounbIx noarpymi (b-rpymm)
[leproanueckoit cucTemsl




XHUMHUYCCKHUX 3JICMCHTOB

84

dusnueckue U XUMUYECKHAE
CBOICTBa XpoMa M €ro COeIMHCHUH,
WX MPUMCHCHHE

85

Baxneiiiue coelMHEHNs MapraHIa.
IlepmaHranaT xauus, €ro
OKHCIIUTENNLHBIE CBOMCTBA

86

dusnueckue 1 XUMUYECKHE
CBOMCTBA JKeJIe3a U €r0 COCIUHEHUI.
[Tomy4yenue 1 npUMEeHEHHE CIUIABOB
Keesa

87

duznueckue 1 XUMUYECKHE
CBOMCTBA MEIH U €€ COCIMHCHUM, UX
NpUMEHEHUE

88

DduznuecKne U XUMHUUECKIE
CBOMCTBA LIMHKA M €r0 COCAUHCHUM,
UX IPUMEHEHHUE.
I'mapoKCOKOMIUIEKCHI IMHKA

89

[IpaxkTuyeckas padota Ne 8.
Penienune sxcriepuMeHTaIbHBIX
3a7ay4 1o teme "MeTaisl moOOYHBIX
noarpymnm"

90

Pemenue 3amau Pa3JINYHbIX TUIIOB

91

O000I11IeHNE U CUCTEMATU3ALHS
U3YYEHHOTO MaTepuaa o TeMe
"MeTtayuier"

92

KonrponsHas pabota o teme
"Metanisr"




93

AHanu3 pe3yJIbTaTOB KOHTPOJIbHOM
paboThI, KOPPEKITUS OMHOOK

94

Posnb xumuu B obecrieyeHuH
YCTOMYMBOTO pa3BUTHUSA
yenoseuecTBa. [IoHATHE 0 HAYUHBIX
METOAX UCCIEA0BaHUS BELIECTB

95

HayuHble PUHITUITBI OpPraHU3aIuN
XMMHUYECKOT0 IIPOU3BOJICTBA.
[IpombInieHHBIE CTTOCOOBI
HIOJTy4eHHS BXKHEHIITNX BELICCTB

96

XUMHUYECKOE 3arpsI3HEHNE
OKPY’KaIOILEeH Cpeabl U €ro
MIOCJIEICTBUS

97

XuMHUA U 310pOBbE YEIOBEKA.
JlexapcTBeHHBIE CPEACTBA

98

Xumus nuimy. Poinb XxumMun B
00ecCIIeUeHNH ITUIIEBON
0€e30MacHOCTH

99

Kocmerndeckue u mapgromepHbie
cpencTBa. beiroBas xumus

100

XHUMHS B CTPOUTEIIBCTBE.
Baxueiiiue cTpouTeNbHbIE U
KOHCTPYKILMOHHBIE MATEPUAIIBI

101

XHUMHS B CEIIbCKOM XO3IHCTBE.
Opranudeckue 1 MUHEPAIbHBIC
yao0peHus

102

Cucremarusanus U 00001eHue
3HAHUH 110 TEME




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






