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HOACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamMma mo XMMHUHU Ha YpOBHE CPEIHETO 00Iero oopazoBanus pazpaboTana
Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWH K pe3ylbTaTaM OCBOEHHs (eaepalbHONW  00pazoBaTEIbHOMN
nporpammel cpennero obmiero oopaszosanusi (OOII COO), npencraBieHHbix B DenepalbHOM
rocyfgapcTBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opranusanusax Poccuiickort deneparnmm,
peanu3yoImMxX 0CHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMBI, U OCHOBHBIX TOJIOKEHUH «CTpaTerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).
OO1miee yuCIO 4acoB, MPEAYCMOTPEHHBIX ISl U3yYCHHUS XUMHH Ha yriyOJICHHOM YpOBHE
cpennero oOmiero obpaszoBaHusi, cocraBisieT 204 gacoB: B 10 kmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZIEIIO).

B3auMocBsi3b ¢ MporpaMmoii BOCIIUTAHUS

e BocCHuTaHWe YOEXAEHHOCTH B I[O3HABAEMOCTH SIBICHUN MPHUPOJBI, YBaXKEHHUS K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

® pa3BUTHE MOTHBAIMHM K OOYUYEHHIO M TO3HAHMIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIO U
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IICHHOCTEH;

® Pa3BHUTHC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
crocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caMo00pa30BaHUIO U HENPEpPHIBHOMY OOpa30BaHMIO KaK YCJIOBHMIO YCIELIHOM
npodeccHoHabHON M OO0IECTBEHHOM NeATeIbHOCTH, OTBETCTBEHHOTO OTHOLIEHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

e (QopmupoBaHue yMEHUN U HaBBIKOB Pa3yMHOIO MPHUPOJIONOIB30BAHUS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYypbl,  NpHUOOpeTeHHe  OmbiTa  OOIIECTBEHHO-TIOJE3HOM
9KOJIOTMYECKOM 1eATeIbHOCTH.

Conep:xanue y4eOHOro nmpeamera
10 kaacc

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OpraHm4yecko xumuu. [IpenMer M 3HaYeHHE OPraHUYECKOU
XUMHH, [IPEAICTABICHIE O MHOT000pa3uy OPraHuYeCKuX COEAUHEHUH.

DNEeKTPOHHOE CTPOCHHE AaToMa VIJIepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHUS.
BanenTtHble BO3MOKHOCTH atoma yriepoja. XMMUYecKasl CBsI3b B OPraHMYeCKUX COCIUHEHHSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHMs KOBaJCHTHOM
CBsI3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THIIBI IepeKphIBaHMs aTOMHBIX OpOUTaneil, - U
n-cBsizu. OnuHapHas, IBOWHAs U TpoiHas cBsaA3b. CrocoObl pa3pbiBa CBs3ell B MOJEKylax
oprannueckux pemiecTB. [lonstre o cBOGOHOM panukane, Hykiaeoduie u neKTpodure.

Teopust cTpoeHuss opranudecknx coenuHeHuit A.M. byrnepoBa u COBpeMEHHBIE
MIPEJICTaBJICHHS O CTPYKTYPE MOJIEKYN. 3HAaUeHHE TEOPUH CTPOCHUS OPTaHUYECKIX COSAMHEHUN.
Mounekynsapusie U CTPYKTypHble (Qopmyiabl. CTpyKTypHbIe (GOPMYIbl PAa3MUYHBIX BHUIOB:
pa3BépHyTas, CoOKpami€HHas, ckenetHas. M3omepus. Buasl wu30MepHH: CTPYKTypHad,
MPOCTPAHCTBEHHAA. JJEKTPOHHBIE JPQPEKThI B MOJIEKYJIaX OPraHUYECKUX COEIUHEHUN
(MHIYKTUBHBIN 1 Me30MepHBIi 3 eKTsl).

[IpencraBienne o KnacCU(pUKAIUU OpraHudeckuX BemiecTB. [loHATHE 0 QYHKIIMOHATHHON
rpymme. ['omonorus. 'omonoruueckue psapl. CucTemMaruyeckass HOMEHKIATypa OpraHUYeCKUX
coenunenuit (IUPAC) u TpuBHanbHbIe HA3BaHUS OT/IEIBHBIX MPEACTABUTEICH.

Ocobennoct W KjaccuUKaIMsl ~ OpraHMdeckux  peakmuil.  OKHCIUTENBHO-
BOCCTaHOBHUTEIbHBIC PEAKIINH B OPTaHUIECKON XUMUHU.



OKCIIEpUMEHTANIBHBIE METO/bl M3YUYEHMs BEIECTB M UX NPEBPAILICHUN: O3HAKOMIIEHUE C
o0Opa3iaMu OpraHMYECKUX BEIIECTB W MaTepHUalaMd Ha MX OCHOBE, OTBITHI IO IMPEBPAICHUIO
OpraHMYecKWX BEIIECTB IpPU HAarpeBaHuu (IJIaBieHUe, OOyrIMBaHWE W TOpEHHE),
KOHCTPYMPOBaHUE MOJIEJIEN MOJIEKYJl OPraHUYECKHUX BEIIECTB.

YraeBoaopoasl. Ankanel. ['oMonorudeckuii psg  ankaHoOB, oOmas  ¢opmyna,
HOMEHKJIATypa U H30Mepus. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,
Sp>-rubpuu3aysa aTOMHBIX OpOHTaeil yriaepoa, 6-cBsa3b. Ou3nueckie CBOHCTBA AIKAHOB.

XUMHYECKUE CBOICTBA aJIKAHOB: PEAKIMM 3aMELICHUs, U30MEpPU3aLUH, EerHIPUPOBAHUS,
LUMKIW3alMY, THpOJIM3a, KpekuHra, ropeHus. llpeacraBieHue o MexaHHU3ME peakUuid
pasuKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupose. CriocoObl NOTydeHUs: U IPUMEHEHUE aJIKaHOB.

Huxnoankansl. O0mmas Gopmysna, HOMeHKIaTypa u uzomepusi. OcCOOEHHOCTH CTPOCHUS U
XUMUYECKUX CBOMCTB MaJbIX (IMKJIOMPONAH, IUKIOOyTaH) M OOBIYHBIX (IIMKJIOTIEHTaH,
[UKJIOTEKCaH) MUKJIOATKaHOB. CriocoObI OJIyUeHHS M MPUMEHEHHUE ITUKIIOAIKAHOB.

Ankensl. ['oMonorndeckuii psiji akeHoOB, oOmiast GopMmyina, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKY] alKeHOB, SP’-THOpHIM3alMs aTOMHEIX opOuTaneii
yriaepoja, 6- U m-cBsi3su. CTpyKTypHas U reoMeTpudeckas (uc-TpaHc-) nzomepus. Ousndeckue
CBOMCTBAa aJKEHOB. XHWMHYECKHE CBOMCTBA: PEAKIUH TPHUCOECANHEHHUS, 3aMEIICHHUS B 0O-
MOJIOKEHNWE TPHU JBOMHOW CBA3M, IMOJMMeEpHU3auuu W okucieHus. [IpaBwio MapkoBHHKOBA.
KauecTBeHHbIE peakiy Ha JBOMHYIO CBSA3b. CIOCOOBI MOTyUYEHUS U TPUMEHEHNE aJIKEHOB.

AnKaJIueHsl. Knaccudpukamuss  ankaaueHoB  (comnpsbk€HHbIE,  M30JUPOBAHHBIE,
Kymyaupogantvle). OCOOEHHOCTH  3JEKTPOHHOIO  CTPOCHHMSI U XUMHYECKHMX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-mpucoeauuenue. Ilomumepusamus CONpsKEHHBIX TUECHOB.
CriocoObl MosTydyeHus: 1 IpUMEHEHHUE aJIKaIueHOB.

AnxuHBl. ['OMOJIOrMYECKUH psJl ATKUHOB, o0IIas ¢opMylia, HOMEHKIATypa U HU30MEpHs.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl alKMHOB, SP-THOpUAM3AIMS aTOMHBIX
opOutaneit yraepona. du3myeckne CBOWCTBA aJKUHOB. XWMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOEAVHEHUS, TUMEPU3AMU U TPUMEPHU3ALNH, OKUCcIeHUs. KHUClIoTHBIE CBOWMCTBA AJIKMHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBsI3b. KaueCTBEHHBIE pEaKIMU Ha TPOWHYIO CBs3b. CriocoObl
MOJIY4YEHUS U IPUMEHEHUE aJTKUHOB.

ApoMarudeckue yrieBoJopoabl (apeHsl). 'omonoruueckuii psa apeHoB, odmas Gopmyna,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH301a.
Ouznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30Ja M €ro roMOJIOTOB: PEaKIUu
3aMeleHusi B OGH30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJuKalle, peaklUU MpUCOeIUHEHUS,
OKHCJIEHHE TOMOJIOroB Oensona. [Ipeacrapnenue 00 OpUEHTUPYIOIIEM JICHCTBUU 3aMecTUTeNel
B OCH30JILHOM KOJIbIIE HAa MPHUMEpE AIKUIBHBIX PAJAMKAIIOB, KapOOKCHUIBHON, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MONMy4YeHHS UM NPUMEHEHHE  apOMaTHYECKUX
YIJ1€BOJIOPOIOB.

[Ipupoansiit ra3. [lonytHsie HedTsHBIE Ta3bl. HedTh U e€ mpoucxoxaenue. KaMeHHBbIH
yroib ¥ TPOAYKTHl ero mnepepadoTku. CrocoObl mepepaboTku HePTHU: MEeperoHka, KPEeKHHT
(TepMHUECKHM, KaTanuTU4YeCKuil), pupopmuHr, nuponus. [IpoaykTsl nepepaboTku HepTH, UX
MIPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKY pa3IMYHBIMU KJlacCaMu YIrJI€BOJAOPOJIOB.

ONEKTPOHHOE CTPOECHHE TaIOTEHIIPOU3BOJHBIX YIJIEBOJAOPOJOB. Peaknuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIY, HUTPOrpyHIy, LHAHOTPYIIy, aMmMuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOIO M CHOMPTOBOrO  pacTBopa wiénouyn. BzammonelictBue
JUTAIOT€HAIIKAHOB C MarHvueM W HMHKOM. [loHATHE 0 MeTaysuioopraHMyecKUX COEIWHEHMSX.
Hcnonb30BaHKue TallOTEHIIPOM3BOIHBIX YIIIEBOJOPOJIOB B OBITY, TEXHHWKE U TPU CHHTE3E
OpPraHUYECKUX BELIECTB.

DKCHepUMEHTaIbHbIE METOAbl HM3YYEHMsI BEIIECTB W HMX MPEBPALICHUM: H3YyYCHHE
(Gu3MUeCKUX  CBOWMCTB  YIIIEBOJOPOJIOB  (pacTBOPUMOCTH),  KAUECTBEHHBIX  PEAKIIHA
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YIIICBOIOPOJIOB PA3IMYHBIX KIaccoB (oOeciBeunBaHWE OPOMHOW WM MOJHOW BOJBI, pacTBOpa
NepMaHraHaTa Kajus, B3aUMOJICHCTBHE aleTWIEHAa C aMMHAYHbBIM pPAacCTBOPOM OKCHJIA
cepebpa(l)), kauectBeHHOE OOHApYXCHHE YTIepoJa W BOJOpPOJa B OPraHMYECKHX BEIICCTBAX,
MOJIy4eHUE ATHIIEHA W H3YYCHHE €ro CBOMCTB, O3HAKOMIIEHHE C KoJuiekuusmu «HedTtb» u
«Yromp», ¢ oOpa3lamMu IUIACTMACC, KAay4yKOB U PE3UHBI, MOJCIUPOBAHUE MOJICKYI
YTJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaep:kamme opranudeckue coeaquHeHusi. [IpenenpHbie 0AHOATOMHBIE
cnupthl. CTpoeHHEe MOJIeKyJ (Ha IpUMepe METaHoJa U dTaHoja). ['omonorudeckuil psij, odast
dbopmyna, w3oMepus, HOMEHKIATypa W kKiaccudukanus. DU3NYeCKHe CBOUCTBA IMPEACTHHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHbie CBSI3M MEXAYy MOJICKYJIaMU CIHPTOB. XHUMHYECKHE
CBOMCTBA: PEaKIMU 3aMEIICHUs, IEruApaTallii, OKUCICHUS, B3aUMOICHCTBUE C OPTaHUYECKUMH
Y HEOPraHMYeCKUMHU KucioTaMu. KaduecTBeHHas peakiivs Ha OJHOATOMHBIE CIUPTHI. JleficTBue
JTAaHOJIA W MeETaHoJa Ha opranu3M denoBeka. CrocoObl TMOMy4YeHHST W TMPUMEHEHHE
OJTHOATOMHBIX CITUPTOB.

[TpocTeie a¢upbl, HOMEHKIaTYpa U U3oMepus. OcOOEHHOCTH (HU3HUECKUX U XUMUYECKUX
CBOWCTB.

MHoroaroMHble CHOUPTHI — OSTUJICHTIUKOIL W TiHIepuH. DU3HMYECKHe U XUMHYECKUE
CBOWCTBA: pEaKIMHM 3aMEIICHHUs, B3aHMMOJICHCTBUE C OPraHWYECKUMH W HEOPTaHUYECKUMH
KHCJIOTaMH, Ka4eCTBEHHAs PEAKIMs Ha MHOTOATOMHBIE CUPTHL [IpencraBieHne o MexaHu3Me
peakuii HykineopribHOTo 3aMmenieHus. JleiictBue Ha opranu3m 4enoBeka. CrocoObl moTyde HHst
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enout. CTpoeHHE MOJIEKYIIBI, B3aUMHOE BIUSHUE THAPOKCOTPYIIBI B OEH30JIBHOTO SIpA.
Ouznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMUMHUYECKUX CBOWCTB (eHosa. KadecTBeHHbIE
peakuuu Ha ¢eHon. TokcumuHocTh (eHona. CrnocoObl TONydyeHUs W TpUMEHeHue (eHoa.
®denospopmanbaeTuIHas CMOJIa.

KapOoHumnbHble COEAMHEHHUS — aIbJErHIbl M KETOHBL. JEKTPOHHOE CTPOEHHUE
KapOOHUJIBHOW Tpymmbl. ['oMonoruueckue psapl anbIeruioB U KETOHOB, oOmias ¢opmyina,
n3oMepuss U HOMeHKiarypa. duznueckne CBONCTBA albJIErMAOB M KETOHOB. XHUMHUYECKHE
CBOMCTBa aIbJIETMJIOB U KETOHOB: peakuuu mnpucoeauHeHus. OKHUCIeHHuEe albJIeruios,
KauyeCTBEHHbIC peaKIUH Ha anblaerujipl. CrocoObl MOJydeHUS W NPUMEHEHHE ajlbJCTUI0B U
KETOHOB.

OAHOOCHOBHBIE TpeJeNbHbIe KapOOHOBBIE KHCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HoMmeHkiaTtypa. dusmueckue CBOICTBa OJHOOCHOBHBIX
MpelelbHBIX KapOOHOBBIX KHCIOT. BomopoaHbie CBA3M MeXAy MOJIEKyJlaMUd KapOOHOBBIX
KUCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBa, peakius 3TepuUKaluM, peaKiuu C
Y4aCTHEM YIIIEBOJOPOIHOTO paaukaia. OcoOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX dupax. MHOroodpaszue kapOOHOBBIX KUCIOT.
Oco0eHHOCTH CBOWCTB HEIpPEAEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JIUHO/NE8As, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHe KapOOHOBBIX KHCIIOT.

Crnoxublie 3¢upbl. ['omonorudeckuii psija, obmiast hopmyna, U30MepUs U HOMEHKIATypa.
®u3nuecKre 1 XMMUYECKHE CBOIMCTBA: TUAPOJIN3 B KUCIIOHN U IIEIOYHOM Cpefie.

Kupsl. Ctpoenue, pusnveckre U XUMHUYECKHUE CBOWCTBA KHPOB: TUAPOJIHU3 B KUCION H
enoyHoi cpenae. OCOOEHHOCTH CBOWMCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEACTbHBIX )KHUPHBIX
KHUCTOT. JKupbl B ipupo/Ie.

MBpbL14a KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OOmass xapakTepucTuka yrieBonoB. Kiaccudukamus yriaeBomoB (MOHO-, IU- U
noymcaxapuabl). MoHocaxapupl: TJIIOK03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KCHpub03a.
@dus3nyeckue CBOMCTBA M HaxoxJaAeHUe B npupoae. PorocuHTe3. XHUMUYECKUE CBOMCTBA
[JIIOKO3bl: PEAKIMU C Y4YacTHEM CIHUPTOBBIX M  albACTUIHON TpyHn, CHOUPTOBOE U
MOJIOYHOKHCTIOEe OposkeHue. [IpuMeHeHue TIIOKO3bI, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTH
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opranusma. Jlucaxapuzapl: caxapo3a, MajbTO3a M JakKTo3a. BoccraHaBinuBaromue u
HEBOCCTaHABJIMBAIOIIME aucaxapuipl. ['maposms nucaxapunoB. Haxoxaenue B mnpupoie u
npumeHenue. [lonmcaxapuapl: Kpaxmal, INIMKOTeH M Lemnoio3a. CTpoeHue MakpOMOJIEKYI
KpaxMaja, TJUMKOIeHa M Le/uitosio3bl. Pdu3nueckue CBOHCTBA Kpaxmajga U LEJUIIOJIO03BL
XUMHUYECKHE CBOMCTBA KpaxMajla: IMAPOJIM3, Ka4eCTBEHHAs pEaKuus C MOJOM. XHUMHUUYECKHE
CBOWMCTBA LEJUTIOJIO3BI: THAPOJIH3, TOTydeHHe 3(QUpOoB 1euttoo3bl. [IoHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKClepUMEHTAJIbHBIE METOJIbl M3YYEHHUsl BEIIECTB M MX IpPEBpallleHUuil: pacTBOPUMOCTD
pa3IMYHbIX CHUPTOB B BOJE, B3aMMOJEICTBHE 3TaHONA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CoupTa B ajJbJETU] Ha pacKaJIEHHOM MEIHOW NPOBOJIOKE, OKUCIEHHME HTUJIOBOIO CIHpTa
JUXPOMATOM Kayus (BO3MOYKHO HCIIOJIb30BAHHE BUI€OMATEPUAJIOB), KAUECTBEHHbIE PEaKUU Ha
anpJeruipl (¢ ruapoxkcuiomM auammuncepeopa(l) u ruapoxcugom Meau(ll)), peakus rouneprsa
¢ runpokcusiom meau(ll), xumMmuueckue cBoicTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMO/IEHCTBUE
pacTBopa TIIOK03bI ¢ TuapokcunoM Menu(ll), B3aumoseiicTBue Kpaxmana C HMOJOM, PEIICHHE
AKCIEPUMEHTAJIbHBIX 33]1a4 10 TeMaM «CnupThl U (enousby, «KapOoHoBbIe KHUCIOTHI. ClI0XKHbBIE
3(hUpBI».

A3oTcoaep:kamye OpraHMyecKkue coeJuHeHUs. AMUHBI — OPraHUYeCKHe IPOU3BOJHbBIE
ammuaka. Knaccudukanus aMrHOB: anudaTHUecKue U apoMaTHYeCKUe; epBUYHbIE, BTOPUUHbIE
u tpetnuHbie. CTpoeHHe MoJieKys, o0mas Gopmyna, H3oMepus, HOMEHKIaTypa U pU3NYECcKue
cBoiicTBa. XMMHYECKOE€ CBOWCTBA  alu(aTUYECKUX aMUHOB: OCHOBHBIE  CBOWCTBA,
ANKWIMPOBAHUE, B3aUMOJCHCTBHE NIEPBUYHBIX AMHUHOB C a30THCTOM Kkucnorton. Coym
AJIKMJIAMMOHHUSL.

AHWINMH — NIpe/ICTaBUTENb aMUHOB apoMartuyeckoro psaa. Ctpoenue anunuHa. B3anmuoe
BIMSIHME TPYII aTOMOB B MoOJIeKyle aHWInHA. OCOOEHHOCTH XMMHYECKMX CBOWCTB aHMIIMHA.
KagecTBeHHble peakiuu Ha aHWIMH. CrnocoObl MONyYeHHMs U INpUMEHEHHE anu(aTHuecKux
aMHHOB. [losyueHne aHUIMHA U3 HUTPOOEH301a.

AvuHOKHMCIOTHL. HomeHknatypa u  uzomepusa. OTaenbHbIE NPEICTaBUTEIN  O-
aMUHOKHCIIOT: I'VIMLIHH, aJaHuH. PH3nYecKkue CBOMCTBA aMHUHOKHUCIOT. XMMHUYECKHE CBONCTBA
AMMHOKHUCIIOT Kak aM(OTEpHBIX OPraHMYECKHMX COEIUHEHUH, peakuus MOJMKOHICHCAIUH,
oOpa3oBaHue NENTUAHON CBs3U. buonornueckoe 3HaueHHMe aMMHOKUCIOT. CHHTE3 U THAPOIIHU3
MENTUIOB.

benkn kak npuponsslie nonumepsl. [lepBuuHas, BTOpHYHAs M TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKUE CBOWCTBA OEJIKOB: T'MJIPOJIM3, ACHATYpalus, KaueCTBEHHbIE PEaKLUUU Ha
OemKu.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YCHMs] BEUIECTB M MX IPEBPAILEHUN: PAcTBOPEHHE
0elKOB B BOJIE, AE€HATypals OEJIKOB IPU HAarpeBaHUH, LIBETHbIE pEaKIMM Ha OEJIKHU, pelieHue
OKCHEPUMEHTAJIBHBIX 337ad II0 TeMaM «A30TCOAEp)KAIUE OPraHUYECKUE COCOUHECHUS» U
«Pacrio3HaBaHue OpraHM4ECKUX COCIUHEHUID.

BricokomoiiekyJisipabie coequHeHns. OCHOBHBIE NIOHATHS XUMHUH BICOKOMOJIEKYJIIPHBIX
COCIMHEHUI: MOHOMED, IOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3ALUH, CPEIHSS
MOJIeKyJsipHass Macca. OCHOBHBIE METOIbl CHUHTE3a BBICOKOMOJIEKYJISIDHBIX COEAMHEHHH —
MOJINMEPHU3ALUs U MOJIUKOHICHCAIIHS.

[TonmumepHsbie Matepuaibl. [lnacTMaccs! (MONIUITHIICH, MOJUIPONUIECH, OJMBUHUIXJIOPU]I,
MOJIUCTUPOJI, HOJTUMETUIMETAKpUIIAT, TOJIUKapOOHAThI, MOJUATUIICHTepedTaIaT). Y TUIU3aMs U
nepepadoTKa IIacTHKA.

OnactoMepsl:  HaTypalbHbI  KaydyK, CHHTETHYECKME Kaydykd (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30IIPEHOBBIN) U CUIIUKOHBI. Pe3uHa.

Bonokna: HatypanbHble (XJIONOK, IIEPCTh, WIENK), NCKYCCTBEHHBIE (BUCKO3a, All€TATHOE
BOJIOKHO), CHHTETUYECKHE (KalpoH U JIaBCaH).

[Tonumeps! crienaabHOrO HazHaueHUs (TeQIIOH, KEBIAp, IEKTPOIPOBOIAIINE TOIUMEDHI,
Ouopasnaraemble MOJIUMEPHI).



OKCIIEpUMEHTANIBHBIE METO/bl M3YUYEHMs BEIECTB M UX NPEBPAILICHUN: O3HAKOMIIEHUE C
oOpa3maMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 331a4 110 TeMe «Pacrio3HaBaHue M1acTMace U BOJIOKOH.

Pacuérnble 3amaum.

Haxosxaenne MOJeKyIsspHONH (OPMYIIbI OPTraHUYECKOTO COCTMHEHUS 110 MACCOBBIM JI0JISIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHOH (HOPMYIBI OpraHUYEecKOro
coeMHEHUsT o0 Macce (00BEMY) MPOAYKTOB CropaHMs, MO KOJUYECTBY BellecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHN W/MITN UCXOIHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOH (POPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpE/IENICHUE JI0JIU BBIXOJA MPOJIyKTa PEAKIIMH OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXImpeaMeTHBIX CBSI3eH NMpU M3ydeHUM opraHudeckod xumuu B 10 kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecTecTBEHHO-HAayYHblE MOHSTHS: SIBJIIEHHE, HAay4yHbIH (hakT, runoresa, TEOpHs,
3aKOH, aHajJM3, CHHTE3, Kiaccuukalus, HAOMOJCHHE, W3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJETUPOBAHUE.

®usnka: maTepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, T€JO0, 00BEM, arperaTHoe COCTOSIHME BEleCTBa, (U3UYECKUE BEIUMYHHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knmerka, opraHus3M, 3KOCHUCTEMa, Ouochepa, MeTaboM3M, HACIEICTBEHHOCTD,
aBTOTPOQHBIKH M TeTepoTpOHBIH TUMN MUTaHUS, OpoxeHue, (HOTOCHHTE3, AbIXaHHE, OEKH,
YTJIE€BObI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: nmose3Hsie UCKONAEMBble, TOIIUBO.

TexHosorys: nuIIeBbIe MPOAYKTHI, OCHOBBI PAllMOHAJIBHOTO ITUTAHUSA, MOIOINE CPEACTBA,
MaTepHAJIbl U3 HCKYCCTBECHHBIX U CHHTETUYECKUX BOJIOKOH.

11 kaace

OBIIASA N HEOPTAHUYECKAS XUMUA

Teopernyeckue oCHOBbI XMMHUHM. AToM. COCTaB aTOMHBIX siiep. XUMHUYECKUN 3JIEMEHT.
N3otombl. CTpoeHHE SJIEKTPOHHBIX 000JO0YEK aTOMOB, KBAaHTOBBIC YHCIIA. DHEPreTUUYECKUE
YPOBHH H MMOAYPOBHH. ATOMHBIE opOuTann. Kiaccupukaims XAuMHUECKUX JIeMEHTOB (S-, p-, d-,
f-onementsl). PacmpenencHue  SJEKTPOHOB 1O ATOMHBIM — OpOMTANIM.  DIIEKTPOHHBIC
KOH(PUTYpAaIlM aTOMOB  JJIEMEHTOB  IE€PBOTO—YETBEPTOrO0 IMEPUOJOB B OCHOBHOM U
BO30Y)XIEHHOM COCTOSTHUH, DJICKTPOHHBIE KOH(MUTYPAIITH HOHOB. DJIEKTPOOTPHUIIATEIIBHOCTb.

Ilepuomnueckuit 3akoH u Ilepuogmueckas cucrema Xumudeckux osiemeHToB 1.
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa M Ilepuoauyeckol CHUCTEMBbl XHUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TE€OpHEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB
XMUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB MO TPyIIaM U
nepuoJiaM. 3HaueHue nepuoandeckoro 3akona J[.M. Menpaeneena.

Xumudeckas CBsA3b. BUIBI XMMHYECKOHM CBS3M: KOBAJICHTHAs, MOHHAS, METaJUIMUecKas.
Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3U: OOMEHHBIM U JOHOPHO-AKLENTOPHBIA. DHEPIHs
u JuinHa cBs3u. 1lopHOCTH, HANIPAaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBA3U. KpaTHble
cBs3u. BonopoaHas cBsi3b. MeXMOJNEKYIIPHBIE B3aUMOACHCTBUSL.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXKHOCTU aTOMOB. CBSI3b AIIEKTPOHHOM CTPYKTYpBI
MOJIEKYJT C MX T€OMETPHYECKHM CTPOCHHEM (Ha MpHUMEpE COCTUHEHHI JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBnenne o0 KOMIUIEKCHBIX coeauHeHUsiX. (CocTaB  KOMIUIEKCHOTO — HMOHa:
KOMILJIEKCOOOpa3oBarenb, JHraHAbl. 3HA4YeHHWE KOMIUIEKCHBIX coeauHeHuid. [lonartue o
KOOPAMHAIITMOHHOW XUMUHU.

BemectBa MOJNEKYASIPHOTO U HEMOJEKYISIPHOTO CTPOEHMS. THUMBl KPUCTATIMYECKUX
pEemEToK (CTPYKTYp) U CBOMCTBA BEIIECTB.



[onsiTue o mucnepcHbIx cuctemax. Mcrunaabie pactBopsl. [IpencraBienre o KOIOUIHBIX
pactBopax. CrnocoObl BBIpaKEHUS KOHILIEHTPAIMM PAcTBOPOB: MaccoBas JOJIs BEUIeCTBAa B
pacTBope, MOJIIpHAs ~ KOHIEHTpanus. HachlllleHHble © = HEHACBIIICHHBIE  PAcTBOPBI,
pactBopuMocTbh. Kpucraiioruapars.

Knaccudukanuss m HOMEHKJIATypa HEOPraHMYECKUX BELIeCTB. 1pHUBHAIbHbIC Ha3BaHUS
OTJIEIbHBIX NPEACTABUTEIIEN HEOPraHUUECKUX BEILIECTB.

Knaccugukanus XaMU4ecKuX peakiiii B HEOPraHM4eCKOH W OpraHnYecKor XUMHUHU. 3aKOH
COXpaHEHHs MAacCChl BEUIECTB; 3aKOH COXPAaHEHHS M IMPEBPAILECHHUS DHEPTrUU NPU XUMUYECKUX
peakmusax. TertoBsie 3p(HeKTsl XUMUYECKUX peakiuil. TepMOXUMHUECKUE YPaBHEHHUS.

CKOpOCTh XMMHUYECKOH peakiyu, e€ 3aBUCHMOCTb OT pa3iIM4YHbIX (aKkTOpoB. [ OMOTEeHHBIE
U reTeporeHHble peakuuu. Karanus u katanuzatopsl.

O6patumble W HeoOpaTMMbIe peakIMu. XUMHUYecKoe paBHoBecwe. KoHcraHTa
XUMHMUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha IOJOKEHUE XHMHUYECKOTO pPaBHOBECHS:
TeMIepaTypa, JaBlieHHEe W KOHIICHTPAIMW BEIIECTB, YJAaCTBYIOUIMX B peakuuu. llpuammm Jle
[Tarense.

OnextponuTtnueckas auccouuanusa. CuiibHble U cladble  31eKTposuThl. CTeneHb
muccormanuu. Cpena BOJHBIX PacTBOPOB: KUCIIOTHAs, HEWTpasibHAs, IenouHas. BogopoaHbii
nokasarensb (PH) pactBopa. I'maponus coneit. Peakiiuu nonHoro oomeHa.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb oOKucieHus. OKuCIuTens |
BoccTaHoBUTENb. [Ipoliecchl OKHCIIEHHS W BOCCTaHOBIIEHUS. BakHellnne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIaBOB BEILIECTB.

DKCIepUMEHTATbHBIE METOJBI HM3y4YEHHUS BEIIECTB W WX MPEBPAIICHUI: pa3JIoKEHHE
MEepOKCHJIa BOJOPOJAAa B MPUCYTCTBUU KaTallM3aTopa, MOJENIU KPHUCTAUIMYECKUX DPELIETOK,
MPOBE/IEHUE peakUuid HOHHOTO OOMEHa, OIpeleNeHne Cpeasl pPacTBOPOB C MOMOIIbIO
WHIUKATOPOB, U3y4EHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluu U
MOJIOKEHNE XUMHUYECKOTO PaBHOBECHSI.

Heopranuueckass xumms. [lonoxenne HemerammoB B Ilepuoguueckoil cucreme
xumudeckux anemeHToB [[.M. MenzaeneeBa u 0COOEHHOCTH CTpOCHHS UX aToMoB. Dusmdeckue
CBOWCTBA HEMETAIOB. AJIJIOTPOTNHS HEMETAJUIOB (Ha MpuUMepe KUcIopoja, cepsl, dochopa u
yIIIepo/ia).

Bognopon. Ionyuenue, ¢pusznyeckue M XUMHUYECKHE CBOMCTBA: PEAKIMH C METAIaMH U
HEMeTaJlJJaMH, BOCCTAaHOBUTEIbHBIE CBOICTBA. [ Mipuabl. TOTUIMBHBIE 3JIEMEHTHI.

lanmorensl. Haxoxxnenue B mpupoje, cnocoObl moiydeHus, GU3NYECKUe U XUMHUYECKHE
cBoiicTBa. ['amoreHoBojoponbl. BaxHeilmne kuciopoacoiepx aiiue COEIUHEHHs] TaJlOreHOB.
JlaGopaTopHble ¥ MPOMBIILIEHHbIE CIIOCOOBI MOTy4YeHUs rajioreHoB. [IpumMeHeHne rajioreHoB u
UX COCOUHEHNH.

Kucnopon, o3on. JlabopatopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHHUS KHUCIOPOJa.
Ousnyeckue W XUMHYECKHE CBOWCTBA M MPUMEHEHHE KHUCIOpoda M o030Ha. OKCHIBI U
MIEPOKCH/IBI.

Cepa. HaxoxneHue B MpHUpoje, CINOCOOBI MONydeHUs, (U3HUECKHEe U XHUMHYECKHE
coiictBa. CepoBonopon, cyabbuasl. Oxcun cepoi(1V), okcun cepoi(VI). Cepuucras u cephas
KUCIOTBl U UX coyid. OCOOEHHOCTH CBOMCTB cepHOM KHcHOThL. [IpuMeHeHue cepbl U e
COCIMHECHUN.

A3zoT. HaxoxnaeHue B mpupoje, crHocoObl MONydeHHs, (U3HYECKHEe U XHUMHUYECKHe
cBoiicTBa. AMMHaK, HUTpUAbL. OKCuABl a30Ta. A30THCTasi W a30THas KUCIOTHI U HUX COJH.
OcoOeHHOCTH CBOMCTB a30THOM KucnoThl. IIpuMeHeHMe a30Ta W €ro CoeAMHEHHH. A30THBIE
yaoOpeHus.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MOTydeHHs, (U3UUYECKUE U XUMUYECKHE
cBoiictBa. Docouapl u ¢ocoun. Oxcuapl ¢dochopa, QochopHas kuciora u e€ couu.
[Tpumenenue pochopa u ero coeaunenuit. @ocopHsie yroOpeHusl.

VYraepon, HaxoXJeHHWE B MpUpoJe. AJIOTponHble Moaudukauuud. Dusnueckue U
XUMHUUYECKHE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriaepoaoM. Oxcup yraepona(ll),
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okcuna yriepona(lV), yrompHas kuciota u €€ CcOnu. AKTUBHPOBAHHBIA YTOJb, anacopOIus.
@Oymnepensl, TpadeH, yriepogHble HAaHOTpYyOku. IIpuMeHeHHMe MPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, H €r0 COSAUHEHHH.

Kpemuuii. Haxoxnenue B mpupoje, cnocoObl NOTydeHUs, (U3NYECKHe U XUMHUYECKHE
cBoiictBa. Oxcun kpemuus(1V), kxpemHueBast KMCiI0Ta, CUIMKaThl. [[puMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKI0, ero Moy4eHue, BUIbl CTEKIIA.

[Tonoxenue meramioB B [lepuouueckoil cucreMe XUMUYECKUX 3J1eMEHTOB. OCOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI04YeK aTOMOB MeTayuioB. O0mue pu3nyeckne CBOWCTBA METAIJIOB.
[Ipumenenne MetanioB B ObITY U TexHHKE. CIIaBbl METAIJIOB.

DNEKTPOXUMHUYECKHUH Psiji HApsDKeHUH MeTauioB. O0mIe crnocoObl MoJIy4eHNsT METaJUIOB:
TUAPOMETAJUIYPIysl, TUPOMETAIUTYPrusl, eKTpoMeTanyprus. [loHsaTue o KOppo3uu MeTaIoB.
CriocoOpl 3a1uThl OT KOPPO3HUH.

OO6mas xapakrepuctuka metauioB |A-rpynnsl Ilepuoguueckoil cUCTEMBl XMUMHUYECKUX
aneMeHToB. HaTpuii u xanuii: nonydyenue, Gpusnveckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

Oobmas xapakrepuctuka metrauioB |IA-rpynmel [lepuoanueckoir cucTeMbl XHUMHUYECKUX
2JIeMEHTOB. Maruuii M KanblMid: TOJy4eHue, (U3MYeCKMe U XHMHUYECKHE CBOICTBa,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHH. JKECTKOCT BOJIBI M CIOCOOBI €€ yCTpaHEeHHS.

AnoMUHMIL: TIOJTydyeHue, (u3NYecKue M XMMUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOro
BEIIECTBA M €ro coeauHeHWH. AMQOTEepHBIE CBOICTBA OKCHAA W THUIPOKCHAA ATFOMUHUA,
TUIPOKCOKOMITIIEKCHI aTFOMUHUSL.

OO6miasi xapakTepucThka MeTauioB moOouyHblx noarpynn (b-rpymnm) Ilepuonnueckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duU3MYECKUEe U XUMHYECKHE CBOMCTBA XpoMa U €ro coeAuHeHni. OKCHAbI U TUIPOKCHIBI
xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auXpomaThl, UX OKHCIHTEIbHBIE CBOWCTBA.
ITonydenune u npuMeHEHUE XpOMa.

®u3nyeckue M XUMHYECKHE CBOMCTBAa MapraHila M €ro CcoeIuHeHud. Baxneimume
coequaenus mapranna(ll), mapranma(lV), mapranma(V1) u mapranua(VIl). Ilepmanranar kanms,
€r0 OKHUCIINTENbHBIE CBONCTBA.

DusnyecKkue U XMMHYECKHUE CBOMCTBA XKeJle3a U ero coequHeHnil. OKCUabl, THIPOKCUIBI U
cosmm xkene3a(ll) u xenesa(lll). Ilomyuenue u npuMeHeHue Keje3a U ero CIJIaBoB.

Dusnyeckue U XMMUYECKHE CBOMCTBA Menu U €€ coenuHeHuil. Ilomydenune u npumeHeHue
MeIH U €€ COCTUHEHUM.

[unk: nonyueHue, GU3NUECKUE U XUMHUYECKHE CBOICTBA. AM(pOTEpHBbIE CBOMCTBA OKCUAA
U TMIPOKCHJIA IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHne IMHKA U €r0 COSUHEHUN.

DKcIepUMEHTAIIbHbIE METO/Ibl H3YUEHHSI BELLIECTB U MX MPEBPALICHUI: U3ydeHrne o0pa31oB
HEMETaJNIOB, TOpeHue cepel, gocopa, xKeneza, MarHus B KUCIOPOJE, M3YYCHHE KOJUIEKLIUU
«MeTael ¥ CIUIaBbD), B3aMMOJECHCTBUE IIEIOYHBIX U IIEJIOYHO3EMEIBHBIX METAIOB C BOJOHU
(BO3MOXKHO MCIIOJIb30BaHKE BUI€OMATEPHUAJIOB), B3aUMOAECHCTBHE LIMHKA U XKelle3a C pacTBOpaMH
KHCJIOT U IEJI0YEH, KaUeCTBEHHBIE PEaKLUU HAa HEOPraHWYECKHUE aHWOHbI, KATUOH BOJOpPOJA U
KaTHOHBI METAJUIOB, B3AUMOJCUCTBHE THAPOKCUAOB AJIIOMUHUS U LIMHKA C paCTBOPaMU KUCJIOT U
LIEJIOYEH, pEIIEHHE DSKCIEPUMEHTAIBHBIX 3amad 1o TemaMm «l'amorens», «Cepa u €€
COEIIMHEHUS», «A30T U pocdop U ux coequHEeHUs», «MeTasibl IIaBHBIX MOATPYII», «MeTaibl
OOOYHBIX MOATPYIII.

XuMus M Ku3Hb. Posib XMMHMM B OO€CleYeHUH YCTOWYMBOIO Pa3BUTHs YEIOBEYECTBA.
IlonsTE 0 Hay4HBIX METOJAxX MO3HAHMS U METOJOJIOTMHM HAy4qHOro uccienoBaHus. Hayunbie
IPUHLMUIBI OpraHU3alMM XUMHUYECKOrO MpPOU3BOACTBA. [IpoMmbluieHHbIE COCOOBI MOMYYEeHUs
BAOXHEWIIMX BeUIECTB (HAa NpUMeEpe IMPOU3BOJCTBA aMMHaKa, CEpHOW KHUCIOTBHI, METAHOJA).
[IpomblIluIeHHBIE CITOCOOBI TMOJYYEHUST METaNIOB M CIUIaBOB. XHMHMYECKOE 3arpsi3HEHHE
OKpyXKarolllel cpeasl M ero mnociencTBus. Poiab XMMuUM B OOECIEYEHHH SHEPreTHYecKOi
0€30IMacHOCTH.



XuMus U 30poBbe ueloBeKa. JlekapcTBeHHble cpencTBa. llpaBuna HCIoNb30BaHMS
JIEKapCTBEHHBIX IpenapaToB. Poiab XUMUM B pa3BUTUH MEAULIMHBI.

XUMUS UM OCHOBHBIE KOMIIOHEHTHI, MUINEBbIe 100aBKH. Ponb xuMuu B obecriedeHun
MUIIEBOI 0€30MMacHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xummus. IlpaBuma 6Ge3omacHOTO
HCI0JIb30BAHUS [IpenapaToB ObITOBOM XMMUU B IIOBCEAHEBHON KU3HU.

XUMUS B CTPOUTEIIHCTBE: BAKHEUIIINE CTPOUTENIbHBIC MaTepHalIbl (IIEMEHT, OETOH).

XuMus B CelNbCKOM X03siiicTBe. OpraHn4eckue 1 MUHEPAJIbHBIE Y100pEHUS.

CoBpemeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KepaMuKa. Marepuasl
JUIs 3eKTpoHuKU. HanotexHooruu.

Pacuérnble 3amaum.

Pacuérbl: macchl BemiecTBa WM 00ObEMa ra3oB [0 M3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMa, KOJMUECTBA
BEIIECTBA) MPOAYKTOB pEaKIMH, €CIU OJHO M3 BEIIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOJAYKTAa peakluu, €CId OJHO M3 BELIECTB JaHO B BUJE pacTBOpa C
ONpEeAEeNEHHON MAacCOBOM JIOJIEH PAcTBOPEHHOIO BEUIECTBA, MAaCCOBOM JOJM W MOJSIPHOM
KOHLIEHTPAllMK BEIIECTBA B PACTBOPE, JOJM BbIXOAA NPOJIYKTa PEAKIHH OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMeTHBIX CBsI3ed NMpU M3Y4YE€HUU OOIIEel M HEOPraHUYEeCKOW XMMHH B
11 kmacce oCyIIecTBIACTCS Yepe3 MUCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHUH, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecTBEHHO-HAayYHble MOHSTHS: SIBIIEHHE, HAay4yHbIH (hakT, rumoresa, TEOpHs,
3aKOH, aHalM3, CHHTE3, KiIacCUpUKalMsi, M[EepPUOAUYHOCTb, HAOIIOAECHUE, H3MEpPEHHE,
JKCIEPUMEHT, MOJIE]Ib, MOJCINPOBAHUE.

®usnka: MaTepus, MUKPOMHD, MAaKpOMHp, aTOM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TONBI, PATMOAKTUBHOCTb, MOJIEKYJIA, SHEPreTHUECKUIl ypOBEHb, BELIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHME BEUIeCTBA, WJCaIbHBIM Tra3, (U3NYECKUE BEIMYMHBL, EIUHMIIBI
U3MEpPEHUs, CKOPOCTh, DHEPIHs, Macca.

buosiorus: knerka, oOpraHums3M, OJKOcHUCTeMa, Ouocdepa, MeTabOIU3M, MakKpo- MU
MHUKPO3JIEMEHTbI, OCJIKH, >KUPbI, YIJIEBOJbl, HYKJIECHHOBBIE KHUCIOThI, (DEPMEHTHI, TOPMOHBI,
KpPYrOBOPOT BEILIECTB U MIOTOK 3HEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HbIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorus: XuMu4eckas: IPOMBIIIIEHHOCTb, METAJUIYPrUsi, CTPOUTEIbHBIE MaTEepHalIbI,
CEJIbCKOXO35MICTBEHHOE IPOM3BOJCTBO, IIMINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTUYECcKas
IIPOMBIIIIJIEHHOCTD, IIPOU3BOJCTBO KOCMETHYECKHUX IIPenaparTos, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€pUAJIOB, 3JIEKTPOHHAS IIPOMBILLIEHHOCTb, HAHOTEXHOJIOTUH.

IInanupyemMsle pe3yJibTaThl 0CBOCHHS Y4eOHOI0 NpeAMeTa Ha YIi1y0J1eHHOM YpPOBHe
JIn4HOCTHBIE pe3y/IbTaThl:

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OTbITA MO3HABATENBHON U MPAKTHYECKOM AeATENIbHOCTH 00yJaroIuxcs B MPOLEcce peann3auuu
00pa3oBaTeNIbHON AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) epasicoanckozo eocnumanusi:

® 0CO3HaHUA O0YJAIOUUMUCS CBOMX KOHCTUTYILIMOHHBIX MPaB M 003aHHOCTEH, YBaXKEHUS
K 3aKOHY Y NPAaBONIOPAIKY;

® INPEICTABICHUSA O COLUAIBHBIX HOPMax M INPaBUIAX MEXJIMYHOCTHBIX OTHOILIEHWI B
KOJUIEKTHBE;

® TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATENbHOCTH NPU CO3JAaHUM YYEOHBIX
MIPOEKTOB, PEIICHWU YYEOHBIX M IMO3HABATENbHBIX 3a/1a4, BBHIMOJHEHHMH XUMHYECKUX
JKCIEPUMEHTOB;



CIOCOOHOCTH TOHMMATh M TNPHUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY W apryMEHTHI
JPYruX Opy aHAJTU3€ Pa3IMYHBIX BUJOB y4eOHOU NEeATEIbHOCTH;

2) nampuomu4eckoco 60Cnumanust.

LIEHHOCTHOTO OTHOLIEHMSI K MCTOPUYECKOMY U HAyYHOMY HAcJEJUI0 OTEYECTBEHHOM
XHMHH;

YBa)XEHUS K MPOIECCY TBOPUECTBA B 00JaCTU TEOPUM U MPAKTUYECKOIO MPUIIOKEHUS
XMMHH, OCO3HAHUSI TOTO, YTO JAHHBIC HAYKU €CTh PE3yJIbTaT JJIUTEIbHbBIX HA0MI0ACHUH,
KPOIMOTJIMBBIX JKCHEPUMEHTAIBHBIX TIOWCKOB, TIOCTOSIHHOTO TpyJa Y4Y€HBIX U
MPAKTUKOB;

UHTEpECca U II03HABATEIbHBIX MOTHUBOB B IIOJIyYUEHUM U IOCIEAYIOUIEM aHaJIN3e
WH(POpMAIIUU O TIEPEIOBBIX JOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 0YX08HO-HPABCMBEHHO20 BOCNUMAHUSL!

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CHUTYallUH, CBA3aHHbIE C XUMHYECKUMH SIBICHUSIMHU, U
IIPUHUAMATh OCO3HAHHBIE PEIICHHS], OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IMOBEJCHUE M IMOCTYIIKM CBOMX TOBApHILEH C IMO3ULMUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHUS MTOCIEICTBHM IMOCTYIIKOB;

4) popmuposanus Kyiemypsl 300P06vL.

MMOHMMAaHMs TIEHHOCTEH 3J0poBOro M Oe3omacHoro obpasa >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHS] K COOCTBEHHOMY (PHU3UYECKOMY M ICHUXUYECKOMY
3JI0POBBIO;

coOoIeHNsT TIpaBUJI OE30MacCHOTO OOpaIlleHUs C BEIIECTBAMHU B OBITY, TTOBCEAHEBHOM
YKU3HH, B TPYJIOBOH JIEATEIIBHOCTH;

MMOHMMAHMS I[IEHHOCTH TPaBWJI WHIUBUAYAIBHOTO W KOJICKTUBHOTO O€30MacHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS IMOCIICJICTBUN W HETPHUATUS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJI,
HapKOTHUKOB, KypeHUs1);

5) mpyooeoeo socnumanusi:

KOMMYHHKATHBHOM KOMIICTEHTHOCTH B Yy4eOHO-HCCIICOBATEILCKON JEITEeIbHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTHUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTHYCCKUX 3a7a4 COIHAIbHOMN
HAIIPABJICHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

HMHTEpeca K MPaKTHICCKOMY M3y4eHHUIO Podeccuil pa3InyHoOro pojia, B TOM YHCIE HA
OCHOBE IIPUMEHEHHS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBKEHHUSI K TPYAY, JIOASIM TPY/Aa U pe3yJibTaTaM TPYIOBOM JACATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYaIbHON TpaeKTOpuu oOpa30BaHus,
Oyaymied mpodeccuu W peanu3anud COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XHMHH, HHTEPECOB MW IMOTPEOHOCTEH
0O0IIIeCTBA;

6) IKOJI02UUECKO20 60CNUMAHUA.

DKOJIOTHYECKH  IeJecOO0pa3HOro0  OTHOIIEHHS K  TPHUPOJIe KaK  HCTOYHHKY
CYILECTBOBAHUS KU3HU HA 3eMJIE;

MOHUMAaHHUS  TJI00ATBHOTO  XapakTepa  OSKOJOTHYEeCKMX  IpoOsieM,  BIUSHHS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE PUPOJIHON U COLIMAIBHON CPEAbL;
OCO3HAHUSA HEOOXOAMMOCTH HCIONb30BaHUS JOCTMIKCHHM XUMHU IS PEelIeHHs
BOIIPOCOB PALIMOHAIBHOTO PUPOI0IOIH30BAHNUS;

AKTUBHOTO HENMPUATHUS ACHCTBUMN, MPUHOCSIIUX BPEa OKpPYKAIOIIEH mpUpOIHON cpene,
YMEHHsSI ~ MPOTHO3UPOBATH  HEONArompusiTHbIE  JKOJOTUYECKHE  TOCIEACTBHS
MpEeANPUHIMACMBIX IEHCTBUHN U MPEIOTBPAILIATH UX;
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HaJWu4Mus Pa3BUTOIO SKOJOTMYECKOI'O0 MBIIUICHMS, 3KOJOTMYECKOW KyJIbTYpBI, OIbITa
JEATEIBHOCTH 3KOJIOTMYECKOM HAIIPaBIEHHOCTH, YMEHHMS DPYKOBOJCTBOBATHCS UMM B
MO03HABATEIbHON, KOMMYHUKATHBHOW U COLIMATBHOM MPaKTUKE, CIIOCOOHOCTH M YMEHHUS
aKTHUBHO MPOTUBOCTOSTH UJCOJIOTHU XeMOo(poouu;

7) YeHHOCmuU HAYYHO20 NOSHAHUSL:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO DAa3BUTHS HAyKu H
0O0IIeCTBEHHOH MPaKTHKH;

MOHUMaHUS CHEUU(PUKA XUMUU KaK HAyKH, OCO3HaHUS e€ poiu B (popMUpOBaHHH
palMOHAJIBPHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUM IIEJIOCTHOIO IpEACTaBICHUs 00
OKPY)KaIOILlEM MHUpPE KaK O €JUHCTBE MPHUPOJAbI U YEJIOBEKa, B MO3HAHUU IMPHUPOJIHBIX
3aKOHOMEPHOCTEHN U pPellIeHnu IpobieM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;
yOEeKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH ISl COBPEMEHHOW LMBHWIIM3ALMU: B €€
TYMaHUCTUYECKOW HAINpaBICHHOCTM M BAXKHOW pOJM B CO3/aHUM HOBOW 0azbl
MaTepUaTbHON KYJIbTYPBl, B PEHIEHUH IIOOATBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHS
YEJI0BEUECTBA —  CBIPHEBOM, JHEPreTUYECKOM, MHUIIEBOM W KOJOTUYECKOM
0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, 00ECIIEYEHUH YCIOBUH YCIEIIHOTO Tpyda U
9KOJIOTMYECKH KOM(OPTHOM KU3HU KaXKIOr0 WieHa OOlIeCcTBa;

€CTECTBEHHO-HAyYHONM TIpaMOTHOCTHU: TOHHUMAaHHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaemble
3HAHMS JUIsSl aHATU3a U OOBSICHEHUSI SIBJICHUN OKPY’KAIOILEro MUpa U MPOUCXOSIINX B
HEM W3MEHEHMH, yMEHHUs JienaTb OOOCHOBAaHHBIE 3aK/IIOUYEHHS HAa OCHOBE HAayYHBIX
(haKkTOB 1 UMEIOIINXCS TaHHBIX C IIEJIbIO MMOJIy4eHUs JOCTOBEPHBIX BHIBOJIOB;
CIOCOOHOCTH CaMOCTOSITENIBHO MCIIOJIb30BaTh XMMMUYECKHE 3HAHMS IS PELIeHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaUsX;

MHTEpPEca K MO3HAHUIO, UCCIIEN0BATEIbCKON IEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPhIBHOMY OOpa30BaHHMIO M caMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYE€HHUIO HOBBIX 3HAaHMHM IO XMMHHM B COOTBETCTBUHU C >KM3HECHHBIMU
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM TpyJda B pasIM4HbIX cdepax npodeccuoHanbHOM
JESITEIIbHOCTH.

MeTtanpeaMeTHbIe pe3yJbTaThI:
Tlo3nasamenvHole yHUBEPCATbHYLE YueOHble OeliCBUs.
1) bazosvle nocuueckue oeticmesusi.

CaMOCTOSTENBHO (HOPMYIUPOBATh M aKTYaJIM3UpPOBATH MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

ONpENCNATh 1LIEeNU JEATEIbHOCTH, 3aJaBasi NmapameTpbl U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

KCMOJIb30BaTh MPU OCBOCHUMU 3HAHWUN NPUEMBI JIOTMYECKOTO MBILIIJICHUS: BBIACIATH
XapaKTepHbIC IMPU3HAKUA TOHATUHA W YCTAaHABIMBATh MX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHITHS ISl 0ObSICHEHUS OTJENbHBIX (DAKTOB U SBICHUIA;

BBHIOMpATh OCHOBAHMSI W KpUTEPUU IJs KIACCU(PUKALMUU BEIIECTB M XUMHUYECKUX
peaKuuii;

YCTaHABJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBA3U MEXKy U3y4aeMbIMU SIBJIICHUSIMU;
CTPOUTH JIOTUYECKUE PACCYKICHHs (MHIYKTHBHBIC, IEIYKTHBHBIC, IO AaHAJOTHUH),
BBISBIATH 3aKOHOMEPHOCTHM M NIPOTHUBOPEYMS B PaCCMATPUBAEMBIX  SBJICHUSX,
(hopMynHUpOBaTh BHIBOABI U 3aKITIOUCHHUS,

MIPUMEHSTH B MPOIIECCE MO3HAHUS UCTIOIb3YeMbIe B XUMUU CUMBOJIMYECKHE (3HAKOBHIC)
MOJIeNH, TTPe0Opa30BhIBATh MOJICIbHBIC MPEICTABICHUS — XUMHUYECKHU 3HAK (CUMBOJI)
JJIEMEHTa, XUMHUYecKas (opMmylna, ypaBHEHHE XUMHUUYECKOU peakluu — MPU PElIeHUun
y4eOHBIX MMO3HABATEIBHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHITh Ha3BaHHBIE MOJCIbHBIC
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IIPEJICTABICHUS Ul BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB H3Y4aeMbIX BEIIECTB U
XUMUYECKUX PEAKLUH.

2) bazosbie ucciedogamenbckue Oeucmausl:

BJIAJIETh OCHOBAMH METOJ0B HAYYHOI'0 NTO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKLIHIA;
dbopMynHupoBaTh LENM M 3aJa4d HCCIEAOBAaHUS, HCIOJIb30BATh IIOCTABICHHBIE H
CaMOCTOSITENIBHO C(HOPMYIIMPOBAaHHBIE BOIIPOCHI B KA4€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBHI i1l (DOPMUPOBAHHS THUTIOTE3BI TI0 MPOBEPKE MPABUIHBHOCTH BBICKA3bIBACMBIX
CYKIECHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUSA W NPOBEACHUS YUYCHUYECKHX
9KCIEPUMEHTOB, COBEpIICHCTBOBAaTH YMEHHUS HaONI0JaThb 3a XOJOM Ipoliecca,
CaMOCTOSITEJIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyaupoBaTh 0000IIEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JOCTOBEPHOCTH pE€3YyJIbTAaTOB HCCIEIOBAHUS, COCTAaBIATH
000CHOBaHHBIN OTUYET O MPOJIeTIaHHON paboTe;

MpUOOpETaTh OMBIT YYEHUYECKOW HCCIIEIOBATENHLCKOW W TMPOEKTHOW JesSTEIHHOCTH,
MIPOSIBIISITH CITIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKHUX 3a7a4, TPUMEHEHHUIO PAa3JIMYHBIX METOJIOB ITO3HAHUS.

3) paboma ¢ ungpopmayueii:

OPHUEHTHUPOBATHCSA B PA3IMYHBIX HCTOYHUKAX WHMOpManuu (HAy4IHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHUYIECCKOTO COJCpXKaHUS, CIPaBOYHBIC TOCOOMs, pecypchl MHTepHeTa),
aHAIM3UPOBATH HHPOPMAIIHIO PA3TUYHBIX BHJOB U ()OPM TPEICTABJICHUS, KPUTHUSCKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HENIPOTHBOPEIHBOCTH;

(GbopMyITMpOBaTh 3aMpOCHl M MPHUMEHITH Pa3jIMYHbIC METOJBI MPH IMOUCKE M O0TOOpe
nHpOpMaIMK, HeOOXOMMOH TS BHITIOJTHEHUS YYE€OHBIX 3a/1a4 ONPEICIEHHOTO THIIA;
nproOpeTaTh OMBIT UCIOJIH30BAHUS MH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI
Y Pa3ITUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIPHO BBIOMpaTh ONTHUMAIBbHYIO (GOopMy TIpeACTaBICHHUS WHOOpPMAIUU
(cxemsl, Tpaduky, AHArpaMMBbl, TAOJTUIIEI, PUCYHKH U JPYTHE);

WCIIONb30BaTh HAYYHBIA SI3BIK B KA4yeCTBE CPEICTBA MpPH pPadOTE C XUMHUYECKOM
nHpOpMaIHel: TPUMEHITh MEXIpeaMeTHbIE ((PU3NIecKre 1 MaTeMaTHYeCKUE) 3HAKU U
CUMBOJIBI, (opMyIIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

WCIIOJIb30BaTh 3HAKOBO-CHMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH.

Kommynuxamusnule ynugsepcanvuvie yuebHvle oeticmeusi:

3aJaBaTh BOIPOCHI [0 CYIIECTBY 00CYKIaEMOM TEMBI B X0O€ AHAajIora u/uim
JMCKYCCHH, BBICKAa3bIBaTh HJCH, (DOPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEII0KCHHOM 3a/1a4u;

BBICTYIIATh C MPE3CHTAIUCH Pe3yIbTaTOB MMO3HABATEIBHOM JESTEIbHOCTH, MOJyIEHHBIX
CaMOCTOSATEIILHO HJIM COBMECTHO CO CBEPCTHMKAMHM IIPU BBIIOJHEHHH XHMHYECKOTO
IKCIIEPUMEHTa, MPAKTHYECKONW pabOThl IO HCCIACIOBAHUIO CBOWCTB H3y4aeMBbIX
BEIIIECTB, peaiu3alid y4eOHOro MPOeKTa, U (HOPMYIHUPOBATH BBHIBOBI [0 PE3y/IbTaTaM
MPOBEACHHBIX HCCIICAOBAHUN MyTEM COTJIACOBAHUS MO3HMIHUK B XOA€ OOCYXKICHUSA U
oOMeHa MHEHHSIMH.

Pezynamusnuie ynusepcanvhvie yuebnuvle oeticmeusi:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYIIECTBIISTH CBOIO MO3HABATENIbHYIO AEATEIbHOCTD,
ompenenss e€ LeAM M 337a4d, KOHTPOJUpPOBaTb M IO Mepe HeoOXOAUMOCTH
KOPPEKTHPOBaTh MpeJlaraéMblii alropuT™M JOEMCTBUI NpH BBINOJHEHUH YYEOHBIX U
HCCIIeIOBAaTEeNIbCKUX 3a/1ad, BbIOMpaTh Hanbosiee 3(h(heKTUBHBINA COCOO MX pEIIeHUs C
y4ETOM THOJTY4EHHs] HOBBIX 3HAHUM O BEIIECTBAX U XMMHUYECKHX PEAKIUAX;
OCYIIECTBIISATH CAMOKOHTPOJIb JIEITEIHHOCTH HAa OCHOBE CAaMOAHAJIM3a U CAaMOOLICHKH.

IIpexMeTHbIE pe3ybTAThI:
10 xkaace
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¢ copMHUPOBAHHOCTh TPEACTABICHUN: O MECT€ W 3HAYEHWH OPraHHMYECKOW XHMHUHU B
CHCTEME ECTEeCTBEHHBIX HayK M €€ poJu B O0ECHEUYEeHUH YCTOWYHBOTO Pa3BUTHA
YEJIOBEUYECTBA B PEIICHUU MPOOJIEM 3KOJIOTMUECKOW, SHEPreTMUEeCKOM W MHUIIEBOM
0€30MacHOCTH, B PAa3BUTHH MEIUIMHBI, CO3JAHHUM HOBBIX MATEPUAIOB, HOBBIX
HUCTOYHUKOB SHEPruu, B O0OECIEYEHMM PALUOHAIBHOTO IIPUPOJOINOIb30BaHUS, B
(hopMUpPOBaHMK MHPOBO33PEHHS U OOIICH KYIbTYPHI YEIOBEKA, & TAKKE SKOJIOTUIECCKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO U PUPOTHON CpesIe;

® BJAJICHUE CUCTEMOW XMMHUYECKMX 3HAHMUM, KOTOpas BKJIOYAET: OCHOBOIOJAraroliue
MOHSITHS — XUMHUYECKHI DJIEMEHT, aTOM, SAAPO U BJICKTPOHHAsA 000JI04Ka aToMa, S-, p-, d-
aTOMHBIE OPOMTANM, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aToMa, THOpUAM3ALus
aTOMHBIX OpOHUTAJIeH, HOH, MOJIEKYJIa, BAJICHTHOCTD, JIEKTPOOTPHUIIATEIbHOCTh, CTETIEHb
OKHUCJICHHS, XUMHYECKas CBS3b, MOJb, MOJSIpHAas Macca, MOJISIpHBIM 0O0BEM,
YTIEpOJHBIA CKelleT, (DyHKIUOHalbHAs Tpylna, paauKal, CTPYKTypHblE (HOPMYJIbI
(pa3BépHyThIE, COKpAILEHHBIE, CKEJIETHBIE), u30Mepus CTPYKTypHas 51
MIPOCTPAHCTBEHHAs (TeoMeTpudecKasi, ONTHYECKast), U30MEepbl, TOMOJOTHUYECKUNA P,
TOMOJIOTH, YIJIEBOJIOPOAbI, KUCIOPOI- U a30TCOJIEpXKAIINE OpPraHUUYeCKUe COeIMHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEAMHEHNUS; TEOPUH,
3akoHbI (mepuogunueckuil 3akoH JI. M. MenpaeneeBa, Teopusi CTpOEHUS OPraHUYECKUX
BemiectB A. M. byTtiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBPAICHUS YHEPTUU TTPH XUMHYECKUX PEAKIINSIX), 3aKOHOMEPHOCTH, CAUMBOJIMYECKHIT
S3BIK  XMMHUHM, MHUPOBO33PEHUYECKHME 3HAHWs, JIeKAlMe B OCHOBE IOHUMAHHS
MPUIMHHOCTH M CHCTEMHOCTH XUMUYECKUX SIBJICHHUH; MPEIACTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKIUN, TEPMOAMHAMUYECKAX M KHHETUUYECKHX 3aKOHOMEPHOCTAX WX
MPOTEKaHHs, O B3aMMHOM BJIMSHUM aTOMOB W TpPYIIl aTOMOB B MOJIEKyJax
(MHIYKTHBHBIN U Me3oMepHbIA dhdexTr, opuentanTsl | u Il pona); pakromornyeckue
CBEICHMS O CBOMCTBaX, COCTaBe, IOJYyYEHHHM U OE30MacHOM HCIIOIb30BAHUU
BAKHEHIIIMX OPraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOM AESITETbHOCTH YelIOBEKa,
o0UIMX HAay4YHBIX MPUHIHUIIAX XMMHYECKOIO MPOU3BOJCTBA (HAa IpUMEpE MPOU3BOJICTBA
METaHOoJIa, epepaboTKu HEPTH);

e CchOpPMUPOBAHHOCTH  YMEHHUH: BBIABIATH  XapaKTepHbIE  IMPU3HAKU  TOHATH,
YCTaHABJIMBAaTh HX B3aWMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOUIUE IOHATUS IpU
OIIMCAaHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COECTMHEHHUI;

¢ chOpMUPOBAHHOCTH YMEHUI:

® UCIIOJb30BATh XUMHUYECKYIO CHMBOJIMKY Il COCTaBJICHHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKENETHBIX) (HOpPMYN OpraHuyecKux
BEILIECTB;

® COCTaBJSITb YPABHEHUA XUMHYECKUX PEaKUUd U PacKpblBaTb MX CYIIHOCTb:
OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO
OanmaHca ATHX peakiui, peakiuii HOHHOTO OOMeHa MyTEM COCTaBJICHHS UX MOJHBIX U
COKpalI€HHbIX HOHHBIX YPaBHEHUI;

® U3rOTaBJIMBATh MOJEIM MOJIEKYJI OPraHMYECKHUX BEIIECTB JUIsl WJUIFOCTPALMU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

e chOpPMUPOBAHHOCTh  YMEHHI:  yCTaHAaBIMBATh  MPUHAMICIKHOCTH  U3YYEHHBIX
OpPraHMYeCcKUX BEIIECTB M0 UX COCTaBY M CTPOCHMIO K OMpeAEIEHHOMY Kiaccy/TpyIe
COeMHEHUH, MaBaTh UM Ha3BaHUS Mo cucrematnueckoi HomeHknatype (IUPAC) u
MPUBOJUTH TPUBHAJIbHBIE HA3BAaHUA Ul OTAENIbHBIX MPEICTABUTENEH OpPraHUYECKUX
BEIIECTB  (PTWUJIEH, alleTWJICH, TOJIyOJ, TJMIEPUH, OSTUJICHIJIMKOIb, (EHOT,
dbopmanpaeruy, aneTalbleTUu], aleTOH, MypaBbHHAs KHCIOTa, YKCYCHas KHCIOTa,
CTEapuHOBAs, OJICMHOBAs, MaJbMUTUHOBAs KHUCIOTHI, TJIMIMH, alaHUH, MalbTO3a,
(bpyKTO3a, aHWIKMH, JUBUHHII, H30TIPEH, XJIOPOMPEH, CTUPOII U APYTHUE);
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c(OPMHUPOBAHHOCTh YMEHHS OIPENENATh BHUJ XUMHUYECKOH CBS3M B OPraHMYECKHX
COEIMHEHUAX (KOBaJIEHTHAs U MOHHAs CBs3b, G- U M-CBA3b, BOJOPOHAS CBS3b);
c(OPMHUPOBAHHOCTh YMEHUS NMPUMEHATH IMOJIOKEHHUS TEOPUU CTPOCHUS OPraHMYECKHX
BemecTB A. M. byriepoBa misi OOBSICHEHHS 3aBHCHUMOCTH CBOMCTB BEHIECTB OT UX
COCTaBa U CTPOCHMS;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (U3NYECKUE U
XMMUYECKHE CBOWCTBA TUITUYHBIX MPEJICTABUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJIKAHOB, LIMKJIOAJIKAHOB, AJIKEHOB, AJKAJAMEHOB, AJKHMHOB, apOMaTHYECKHUX
YTJIEBOJOPOIOB, CIUPTOB, AlbACTHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX MU
CIIO)KHBIX 3(UPOB, >KUPOB, HUTPOCOCAWHEHHH W aMHHOB, aMHHOKHCIOT, OEJIKOB,
YIJ€BOAOB (MOHO-, TU- U IMOJINCAXapHA0B), WIUIIOCTPUPOBATh I'€HETUYECKYIO CBA3b
MEXIy HUMH  YpaBHEHHSMH  COOTBETCTBYIOIIMX  XHMHUYECKHX  peakiuii ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHPOBAHHOCTh YMEHHUS TOITBEPKIATh HAa KOHKPETHBIX TPUMeEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKHUX COETUHEHHUI OT KPaTHOCTH U
THUIA KOBAJIEHTHOH CBSI3U (G- W M-CBSI3M), B3aMHOTO BJIMSIHUSL aTOMOB U T'PYIIIT aTOMOB
B MOJIEKYJAX;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTEpPU30BaTh HCTOUHUKH YIIJIEBOJOPOJHOTO ChIPbhS
(HegTb, NPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MnepepadoOTKM M MPaKTUYECKOE
MIPUMEHEHHE MTPOJYKTOB MepepaboTKY;

c(OpMUPOBAHHOCTh BIIQJICHUSI CHUCTEMOM 3HAHHUH O €CTECTBEHHO-HAayYHBIX METOJax
MO3HAHUSl — HaOJIIOJIEHUH, U3MEPEHNUH, MOJECIUPOBAHUU, IKCIIEPUMEHTE (peaJbHOM M
MBICJIEHHOM) U YMEHUS IPUMEHSATh 9TH 3HAHUS;

C(OPMHPOBAHHOCTE YMEHMsI IPUMEHATh OCHOBHBIC OIEpPAllMd  MBICIUTENBHOM
NeATeNbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O000IIEeHHE, CHUCTEMATU3aLNIo,
BBISIBJICHUE NPUYHMHHO-CIEJCTBEHHBIX CBSI3eH — s M3y4€HUs CBOMCTB BEILECTB M
XUMHUUYECKUX PEaKIIHil;

C(OPMHPOBAHHOCTh YMEHHUH: BBIABIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUH ¢
MOHATUSAMH U NPEJCTABICHUAMHU JAPYTHUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Ui OoJiee
OCO3HAHHOTO IMOHMMAaHHs CYHUIHOCTH MaTepUAIbHOIO €IMHCTBA MHUpA, HUCHOJb30BATh
CUCTEMHBbIE€ 3HAHMSA 10 OPraHMYECKOW XUMHM ISl OOBSICHEHHS M IPOTHO3MPOBAHUS
SBJICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

C(OPMHUPOBAHHOCTh YMEHMH: HPOBOJUTH pPACUYEThl O XUMHUYECKUM (opmyaamM HU
YPaBHEHUSAM XMMHUYECKUX PEaKLUil ¢ MCIIOJIb30BaHHEM (U3MUECKUX BEJIMYMH (Macca,
00BEM razoB, KOJUYECTBO BELECTBA), XaPAKTEPU3YIOLIMX BELIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Pacy€Thl MO HAXOXIAECHUI0 XUMHUYECKOH (OpMyIibl BEIIECTBA MO M3BECTHBIM
MacCOBbIM JOJSIM XHMHUYECKHUX JJIEMEHTOB, MPOIYKTaM CrOpaHus, IUIOTHOCTH
ra3o00pa3HbIX BELIECTB;

c(OpMHUPOBAHHOCTb YMEHHI: IPOrHO3UPOBATh, AHAIU3UPOBAThH U OLICHUBATh C MO3ULUN
9KOJIOTUYECKON  0€30IaCHOCTH  MOCJIEACTBUA  OBITOBOW M NPOU3BOICTBEHHON
NeATeIbHOCTH YEJIOBEKa, CBS3aHHOM C TmepepaboTKOMl BeIeCTB, HCHOJIb30BaTh
MOJIydeHHbI€ 3HAHUS Ul TNPUHATHS TPAMOTHBIX pelleHUil MmpobjieM B CHUTyalusX,
CBSI3aHHBIX C XUMHUEH;

c(OPMHUPOBAHHOCTh YMEHUI: CAMOCTOSTENIBHO IJIAHUPOBATh M MPOBOAUTH XUMUYECKUN
9KCIEPUMEHT (IIOJy4eHUE U N3Y4YEHHE CBOMCTB OPraHUYECKUX BEIIEeCTB, KAUeCTBEHHbIE
peaKknMy yriieBOAOPOAOB PA3IUYHBIX KJIACCOB U KUCIOPOJICOAEPKAIIUX OPTraHUYECKUX
BEIIECTB, PELICHHE HKCIEPUMEHTAIBHBIX 3a/ad 10 PACMO3HABAaHUIO OPraHUYECKUX
BEIIECTB) C COONIOJICHMEM MpaBUi 0e30MacHOro OOpalleHus C BELIeCTBaMH U
nabopaTOpHBIM 000py0BaHUEM, (POPMYIHPOBATH 1IE€Th UCCIEIOBAHUS, IPEACTABIATh B
pa3nuyHOi (opMme pe3ynbTaThl SKCHEPUMEHTa, AHAIU3UPOBaTh # OLEHUBATh HX
JIOCTOBEPHOCTB;
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¢ c(opMHPOBAHHOCTH YMEHHUI:

e COOMIOAATh MpaBHJIa HKOJOTHUYECKH I1eTIeCO00Pa3HOT0 MOBEJACHUS B OBITY M TPYJOBOM
JESITEIbHOCTH B LIEJISIX COXPAHEHMsI CBOETO 3[I0POBbsI, OKPY’KAIOLIEH IPUPOAHOM Cpelibl
U JOCTHKEHMS €€ YCTOMYHMBOIO Pa3BUTHS;

® O0CO3HaBAaTh ONACHOCTh TOKCHYECKOTO AECWCTBUS HA KMBBIE OPraHU3Mbl ONPEACIEHHBIX
OPraHMYeCKHUX BEIIECTB, MOHUMas cMbich nokazarens [TJIK;

® aHAIM3UPOBATh  II€JIECOOOPA3HOCTh  NPHUMEHEHUS OpPraHUYECKUX  BEILECTB B
IIPOMBIIIJIEHHOCTHU U B OBITY C TOUKHU 3PEHMSI COOTHOLLEHUS PUCK-TI0JIb3a;

¢ CHOPMUPOBAHHOCTh YMEHUH: OCYIICCTBIIATH IICJICHANPABICHHBIA IMOUCK XUMHYECKOU
nHbOpMAIMK B PA3IMYHBIX HCTOYHMKAX (Hay4yHas W y4eOHO-HaydHas JHTEparypa,
cpeacTBa mMaccoBoil mH@opmanuu, HTepHeT U Apyrue), KpUTUYECKH aHaJIU3UpOBaTh
XMMHMUYECKYI0 HMH(pOpMaIuio, nepepadarbiBaTh €€ W MCIOJb30BaTh B COOTBETCTBUU C
MOCTaBJIEHHOM y4eOHOM 3a/1auei.

11 kaace

e CPOpPMHPOBAHHOCTb  MPEACTABIEHUI: O  MaTepUaJIbHOM  €IMHCTBE  MHDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUI MPHUPOJIbI, O MECTE U 3HAYEHUH XUMHUH B
CUCTEME eCTECTBEHHBIX HayK M €€ poju B 00ecHnedYeHHWH YCTOMYMBOIO pPa3BUTHS, B
pelieHny MpobJeM 3KOJOTHYECKOM, SHEpPTreTUYecKOW M MUIIeBOW 0Oe30MacHOCTH, B
Pa3BUTUM MEIUIMHBI, CO3JaHUN HOBBIX MAaTEpUalOB, HOBBIX HMCTOYHHMKOB SHEPTUH, B
obecrieyeHnn paIoHaIbHOTO MIPUPOIOTIONH30BAHUS, B (dbopMUpOBaHUU
MHUPOBO33pEHHUS U 001Iel KyJIbTYphl UEIOBEKa, a TAKKE IKOJIOTHUECKH 0O0CHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBbIO U NMPUPOIHON Ccperie;

® BJAJICHUE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIKOYAET: OCHOBOIIOJIArAIOLINE
MOHATUS — XUMUYECKUN JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbI, IIEKTPOHHAs 000104Ka
aroma, S-, pP-, d-aTOMHbIE OpOWTAIM, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aTtoMa,
rudpuu3anus aTOMHBIX opburanei, HOH, MOJIEKYJIa, BAJICHTHOCTB,
IEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCICHMs, XUMHUYECKas CBsA3b (KOBaJEHTHas,
WOHHAs, METAJUINYecKas, BOJOPOJHAs), KpUCTAJUIMYECKas peméTka, XUMUYecKas
peakuusi, pacTBOP, JIEKTPOJIUTHI, HEUIEKTPOJIUTHI, IEKTPOJIUTHYECCKAs TUCCOLMALINS,
CTCNEHb JUCCOLMALUHU, BOAOPOIHBIA II0KA3aTelb, OKUCIMTEIb, BOCCTAHOBHUTEIb,
TEIIOBOM A(PPEKT XMMUUECKON PeaKkIMy, CKOPOCTh XUMUYECKON PEeaKLUU, XUMHUUECKOe
paBHOBECHE, TEOPUM U 3aKOHbI (TEOpUS  DICKTPOJIUTHUYECKOH Jucconualnuy,
nepuogudeckuii 3akoH .M. MeHaeneeBa, 3aKOH COXpaHEHUS MacChl BEILECTB, 3aKOH
COXPAHEHHUS U NPEBPALLECHUS SHEPTUU IIPU XUMHUUYECKUX PEAKLMSX, 3aKOH IOCTOSIHCTBA
cocTaBa BEIECTB, 3aKOH JICHCTBYIOIUX MACC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK
XMMHH, MUPOBO33PEHUECKNE 3HAHMS, JIEKALIME B OCHOBE ITOHMMAaHMs NPUYMHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBJICHUH; COBPEMEHHBIE IIPEICTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPDHOM M HaIMOJIEKYJISIPHOM YPOBHSX;
IIPEICTABICHUS. O MEXaHM3MaX XUMHYECKMX PpEeaklMH, TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX MPOTEKaHMs, O XUMHYECKOM pPaBHOBECHH,
pacTBOpax M JAUCHEPCHBIX cHUcTeMax; (PaKTOJOTUUYECKUE CBEAECHUS O CBOMNCTBAX,
cocTaBe, IMOJIydeHHH M O€30MacHOM MCIIOJIb30BAaHUM BaXXHEHUIIMX HEOPraHWYECKUX
BEIIECTB B OBITY M TNPAKTHYECKON JAEATEIHOCTH 4YeJOBeKa, OOLIMX HayYHbIX
MIPUHIMIIAX XUMUYECKOTO NPOU3BOJICTBA;

e CcopMHPOBAHHOCTh  YMEHHUH: BBISBIATH  XapaKT€pPHbIE  NPU3HAKK  TOHATHH,
YCTaHaBIMBaTh MX B3aUMOCBS3b, MWCIIOJIB30BaThb COOTBETCTBYIOLIUE IOHATUS IIPU
OTIMCAHUN HEOPTaHUYECKUX BEILIECTB U UX MPEBPAIICHHUI;

¢ c(hopMHPOBAHHOCTh YMEHUS HMCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUISl COCTaBJICHUS
dopMyn BEIIECTB W  YpaBHEHMH XUMHUECKUX pEaKIHi, CHCTEMAaTHYECKYIO
HoMmeHnkarypy (IUPAC) u TpuBuaibHble Ha3BaHHS OTJCIIBHBIX BEIECTB;
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c(OPMHUPOBAHHOCTh yYMEHHUS OIpPENENATh BAJICHTHOCTh W CTENEHb OKHCICHHUS
XMUMHMUYECKUX DJIEMEHTOB B COEOUHEHMSX, BUJ XUMHUYECKOW CBsI3M (KOBaJIEHTHas,
MOHHAsl, METAJJIMYECcKas, BOJOPOAHAs), TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSCHATh 3aBHCUMOCTh CBOWCTB BEIIECTB OT BHUIA
XAMUYECKOH CBSI3M W THIIA KPUCTAUIMYECKOW pEemETKH, OOMEHHBIH M JOHOPHO-
aKLENTOPHBIM MEXaHU3MBbl 00pa30BaHusl KOBAJIEHTHOM CBSI3U;

c(OPMHUPOBAHHOCTh YMEHHUH: KJIACCH(PHUIMPOBATH: HEOPTaHUYECKUE BEIIECTBA IO HUX
COCTaBY, XUMHUYECKHE pEaKIMM [0 pa3IU4YHbIM [pU3HAKaM (YMCIy U COCTaBy
pearupyromux BEIIECTB, TEIIOBOMY d((deKTy peakiud, H3MEHEHHIO CTeleHeH
OKHCJICHHUS  JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTajau3zaropa U  Jpyrue);
CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAHUS U KPUTEPUU Ul KJIacCU(UKALMU H3Y4aeMbIX
BEILECTB U XUMUYECKHUX PEaAKIIMii;

chopMUPOBAHHOCTh YMEHMsI pacKpbIBaTh CMBICT Tepuoanueckoro 3akona JI. .
MenneneeBa M JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIbHYIO U
MIPOTrHOCTUYECKYIO (PYHKLINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh 3JIEKTPOHHOE CTPOEHHE AaTOMOB H
MOHOB XHMHYECKUX JJIEMEHTOB IepBOro—4eTBEPTOro mnepuoioB Ilepuoauueckoit
cucrembl JI.MI. MenzaeneeBa, HCNONb3ysd MOHATHS <«OHEPreTHUECKUE YpPOBHUY,
«QHEPreTUYeCKUe MOIYypPOBHH», «S-, P-, d-aTOMHbIE OpOHMTaNM», «OCHOBHOE W
BO30YKIEHHOE HHEPreTHYEeCKHe COCTOSHUSA aToMa»; OOBSACHATh 3aKOHOMEPHOCTH
W3MEHEHHsI CBOWCTB XUMHUYECKHX 3JIEMEHTOB M MX COEIMHEHUH [0 NepuoJaM H
rpynnam [lepumomgnueckoit cucremsl JI. M. MeHnneneeBa, BaJ€HTHbIE BO3MOYKHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;
c(hOpMUPOBAHHOCTh YMEHHUMW: XapaKTEpPU30BaTh (OIMUCHIBATH) OOIIHME XUMHYECCKHE
CBOMCTBA BEIECTB PA3JIMYHBIX KJIACCOB, NMOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOU
CBA3M  MEXKIy  HEOPraHMYeCKMMH  BEUICCTBAMH C  IIOMOILIBIO  YPaBHECHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

c(OpMHUPOBAHHOCTh YMEHHUSA pacKpbIBaTh CYLIHOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBMTENbHBIX PEAKIMI MOCPEICTBOM COCTABIEHHS IEKTPOHHOIO OajaHca 3TUX
peakumii; peakuuii HOHHOro OOMeHa IyTEM COCTaBJIECHUS UX MOJHBIX U COKPAIIEHHBIX
WOHHBIX YpaBHEHWMH; peakUud TUApojIM3a; peakuud KOMIUIeKcooOpa3oBaHUs (Ha
IIpUMepe MMIPOKCOKOMIUIEKCOB [IMHKA U aJIFOMUHMA);

C(OPMHUPOBAHHOCT YMEHMsI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuui ¢ yu€TOM UX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHUS CKOPOCTH
XUMUYECKON peakiuy B 3aBUCHUMOCTU OT pa3MYHbIX (PAKTOPOB, a TaKKe XapakTep
CMEILEHHs] XUMUYECKOTO PABHOBECHS MO/ BIMSHUEM BHEIIHUX BO3ACHCTBUHN (IPUHIIMIT
Jle laTenne);

C(OPMHUPOBAHHOCTh YMEHMS XapaKTepH30BaTh XUMHUUYECKHE PEAKIMH, JIeXKallue B
OCHOBE IPOMBIIUIEHHOTO TOJyYeHHsI CEpHOM KHUCIOThI, aMMHaKa, OOILMe HayyHbIe
IIPUHLIMIIBI XUMHUYECKUX IIPOU3BOJICTB; 11eJ1ecO00pa3HOCTh IIPUMEHEHHUS
HEOPraHMYECKUX BEIIECTB B POMBIIIJIEHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLICHHUS
PHUCK-TI0JIB33;

Cc(OPMHUPOBAHHOCTh BIIAJIEHUS CUCTEMOM 3HAHMH O MeETOJaxX HAy4YHOTO MO3HAHHUSA
SABIICHUM MOpUpOJBsl — HaOMIOJeHHe, HW3MEpeHHe, MOJEIUPOBaHUEe, SKCIEPUMEHT
(peasibHBIi M MBICICHHBIN), MCIOJIB3YEMbIX B €CTECTBEHHBIX HAayKax, YMEHUS
INPUMEHATh 3TH 3HAHWS IPU DKCIIEPUMEHTAIBHOM HCCIEJOBAHMM BEILECTB M JUIS
OOBSICHEHUS! XUMHUYECKUX SBJICHUH, HMMEIOIMIMX MECTO B TPUPOJAE, NPAKTHUECKOU
JESITEIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOM JKU3HH;
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c(hOPMHUPOBAHHOCTh YMEHUS BBISBIISATH B3aMMOCBS3h XUMUYCCKUX 3HAHHUM C TIOHATUSIMU
U TPEACTaBICHHUSIMH JIPYTHX ©CTECTBEHHO-HAYYHBIX MPEIMETOB s Oolee
OCO3HAHHOTO TIOHUMAHUSI MAaTEPUATBHOTO €IMHCTBA MUPA;

cOPMHUPOBAHHOCTh YMEHHSI TPOBOJIUTH PACUYETBI: C UCIOIH30BAHUEM MOHSATUI
«MaccoBasi JIOJISI BEIIECTBA B PACTBOPE» W «MOJISIPHAs KOHIEHTPAILUS»; MAacCChl
BellecTBa WM 00bEMa raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WIN 00bEMY
OJIHOTO W3 YYaCTBYIOIINX B PEAKIMH BEIIECTB; TEIIOBOTO 3 dekra peakinu; 3HAUCHUS
BOJIOPO/IHOTO TIOKA3aTelisi PAacTBOPOB KHUCIOT M IIEJIOYEH C WM3BECTHOW CTENECHBIO
JccoLraluy; Macchl (00b€Ma, KOJIMYecTBa BEILIECTBA) MPOJIYKTa PEaKLUH, €CIU OJJHO
W3 MCXOJHBIX BEHIECTB JaHO B BHUJAE pacTBopa € ONPEACIEHHONW MacCOBOW J0JIEH
pacTBOPEHHOIO BEIIECTBA WJIM JAHO B H30bITKE (MMEET NPHUMECH); JOJM BBIXOJa
MIPOJIyKTa PEaKIuu; 00BEMHBIX OTHOIIIEHUH Ira30B;

c(hOPMHUPOBAHHOCTh YMEHUH: CAMOCTOSTEIHHO TIAHUPOBATH M MPOBOIUTH XUMHUSCKUN
IKCIIEPUMEHT (IPOBEICHUE PEAKIIUi HOHHOTO 0OMEHa, MOATBEPIKICHNE KAYeCTBEHHOTO
cocTaBa HEOPraHWYECKHWX BEIIECTB, OMNpEICICHHE CpEeAbl PAacTBOPOB BEHIECTB C
MMOMOIIBI0 WHJAMKATOPOB, HW3YyYCHUE BIMSHHUS Pa3IUYHBIX (AaKTOPOB HA CKOPOCTH
XHUMHYECKON pEeaKIliy, PelIeHUue YKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaM «MeTauibly» |
«Hemetamnmei») ¢ coOmoieHHeM MpaBWil 0€30TacCHOTO OOpalleHHsl C BEIeCTBaMU U
nabopaTOpHBIM 00OpyAOBaHUEM, (POPMYTUPOBATH 1IE€Tb UCCICIOBAHUS, TPEACTABIISTE B
pa3nu4HON (opme pe3yNbTaThl AIKCIEPUMEHTA, AaHAJIM3UPOBATh M OICHUBATh WX
JIOCTOBEPHOCTH;

chopMUPOBAaHHOCTh YMEHHI: COOJIOIaTh MPaBUJjIa MOJB30BAHMS XUMUUYECKOU TTOCYAO0M
U J1abopaTOpHBIM O0OpYyJAOBaHUEM, OOpaIeHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMHU TIO BBITIOJHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX OMBITOB, 3KOJIOTHYECKH
1enecoo0pa3Horo MOBeIEHUS B OBITY M TPYIOBOM AEATEIBHOCTH B LIEISAX COXPaHEHHS
CBOETO 3JI0POBBS, OKPYKAIOUIEH MPUPOTHON Cpelbl U AOCTHKEHUA €€ YCTOMYMBOIO
pa3BUTHS, OCO3HABaTh OMACHOCTh TOKCHMYECKOTO JEHCTBUS HA MKHUBBIE OPraHU3MBbI
ONpeAeIEHHBIX HEOPraHUUECKUX BEIIECTB, TOHMMAas cMbIci nokazaresns [1/1K;
c(hOpMUPOBAaHHOCTh YMEHHH: OCYIIECTBIISATH IEJICHANPABICHHBIA MOUCK XMUMHYECKOM
uHpopMalMd B pa3jMYHBIX HCTOYHMKAX (HayyHas M y4eOHO-HayuyHas JUTEparypa,
cpenctBa maccoBoil uH@opmaruu, HTEepHET U Apyrue), KpUTUYECKH aHaJIU3UpOBATh
XMUMHUYECKYI0 HH(popMmaluio, nepepadbarbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUH C
MOCTaBJICHHOH Y4eOHOM 3a/1auei.

TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc
HaI/IMeHOBaHI/Ie KoaunyecTBO 4acoB
1/ A31€JI0B 1 TeM DJieKTpoHHbIEe (HU(PPOBHIE)
pasa Beero KonTtpous Hpaxrny o0pa3oBaTejbHbIe pecypchl
n NpOrpaMmabl .padoThI padoThl
Paznea 1. Teopernyeckue 0CHOBBI OPraHMYeCKON XMMHH- 8 YacoB
IIpeamer opranunyec-koi
11 xuMuu. Teopust CTpoeHUs 3 bubmuoteka LIOK
' OpPraHUYECKUX COEINHE- https://m.edso00.ru/d69df650
Huii A. M. byrneposa
Pasnen 2. Yraesoaopoas -35 yacos
[IpenenvHble yriieBo-
2.1 op oﬂ bl — aJ'II}CI;HLI 5 Brbmoreia HOK
) OpOA ’ https://m.edsoo.ru/d69df650
LIMKJIOAJIKAHbI
2.2 Henpenenbhbie 14 1 Bu6nmoreka LIOK

17



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

YIIIEBOJOPOIBL: https://m.edso00.ru/d69df650
aJIKCHBI, aJIKaINCHBI,
aJIKUHBI
Apomaruyeckue
23 JIeBOIOPOIEI 8 Bubmoreka [IOK
) yr p https://m.edsoo.ru/d69df650
(apensr)
[IpuponHbie uctou-
2.4 | HUKM YIJIEBOJIOPOJIOB 4 Bbmmorexa [10K
) yr AOPOA https://m.edsoo.ru/d69df650
1 UX nepepaboTKa
25 l"asiorennponsBoiHbIE 4 1 Bu6nuorexa [JOK
' YTJIEBOIOPOJIOB https://m.edso00.ru/d69df650
Pa3nen 3. Kucjopojacoaep:xanue oprannieckue coeguHenns — 41 yac
bubaunoreka [JOK
3.1 | Crmprer. denon 11 1 https://m.edsoo.ru/d69df650
KapOGonunsHusie coeau-
HEHMS: aJlbACTUIBI
3.2 | xeronsl. KapOoHOBBIE 21 1 bubamorexa LIOK
: : https://m.edsoo.ru/d69df650
KUCHOTEL. CIIOKHEIC
s¢upsl. XKupsl
bubaunoreka [JOK
3.3 | Vruesoner 9 1 https://m.edsoo.ru/d69df650
Pa3znea 4. A3oTcoaepxaime oprannyeckue coeuHenus — 12 yacosn
41 AMUHBI. AMUHOKHC- 12 1 5 bu6nmorexa LIOK
) TOTEL Benxu https://m.edsoo.ru/d69df650
Pa3znes S. BoicokomoJieKyJIIpHbIe COeIUHEHUS -6 YacoB
51 BricokoMonekynsipHbie 6 1 Bubinoreka [IOK
) COEIUHEHUS https://m.edsoo.ru/d69df650
HUTOI'O 102 3 6
TEMATHYECKOE IIVIAHUPOBAHHE
11 kaace
Ne HaumMmenoBanue KoangecTBo yacoB
/ DJieKTpoHHbIEe (HU(PPOBHIE)
/n Pa3aejioB 1 T€EM Bcero KoHTpo/bHBIE IpakTHyeckune 06pazoBaTebHbIe Pecypehl
NporpamMmbI padoThI padoTsl
Pasznen 1. Teopernueckue ocHOBBI Xxumnu — 39 yacon
Crpoenue aToma.
[Tepuonuueckuii
3aKOH U - LOK
HNOJIMOTCKA
11 Heprnonmaec-kas 9 https://m.edso0.ru/2dd57f24
CHCTEMa XUMH-
YECKHX DJIEMEHTOB
J. 1. MeHnaeneeBa
Crpoenue
19 BEIECTBA. 11 1 bubnmoreka [TOK
' Muoroo6pasue https://m.edsoo.ru/2dd57f24
BEIIECTB
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XHUMHYECKHE
1.3 19 1 3 BI/I6J'I.I/IOT€Ka HOK
peakuu https://m.edsoo.ru/2dd57f24
Pa3nen 2. Heopranuyeckasi xumus — 54 4aca
Bbubaunoreka [JOK
2.1 Hemerasnbt 31 1 3 https://m.edsoo.ru/2dd57f24
bubaunoreka [JOK
2.2 Meramer 23 1 2 https://m.edsoo.ru/2dd57f24
Pasznen 3. XuMusd u :KU3HL -9 yacoB
Meto bl ITI03HAHUS .
bubmnoreka [IOK
31 B XHMUH. XUMHA ¥ 9 https://m.edsoo.ru/2dd57f24
SKU3Hb
HUTOTIO 102 4 8
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