Komurer mo 06pa3oBaHuio aAMAHHCTPALMH ropoackoro okpyra «opox Kajmununrpamm
MyHHIHUNAJILHOE ABTOHOMHOE 001meo0pa3oBaTe/bHOe yupexkaeHne ropoaa Kamunuurpana
cpenHss o6meodpa3zoBaTebHasA K02 Ne 56

PaCCMOTpeHO Ha 3aceJaHuu

MO yuureneit £EmEEn). ka4

MAQY COUI Ne 56

VTBepkaeHa Ha 3acenanuu MC
"MAOY COI Ne 56
ITporokon Ne

Pasperuena k npUMeHEHHIO
MPHUKa30M JUPEKTOpa
MAOY COII Ne 56

Mpukas Ne 0 — 946
OT K O»_O9

Iporokon Ne 7
or « 30» 3 019
Pykoroaurens MO

0T «30»

2019
PykoBomurens MC v

2019

Jupektop
MAOY COIII
Ne 56
Konomuen A.B.
IMoamuce

M.IL

Pabouasi nporpamma
«XUMHA
0a3oBblil ypoBeHb, 10B,I" kiaccebl
/ananTHpoBaHHAasi HA OCHOBe IIpumepHoOH
nporpaMmMmbl «XuUMHUA»;
YMK nona pen. O.C.I'abpuensina/

CocraBureb:

Acanosa H.1O., yautens xumuu
MAOY COLII Ne 56,

riepBas KBTH(pUKALMOHHAS KaTErOpHs

Kamunuuarpan, 2019




Conepxxkanue yueoHoro npeanmera XUMUSA
10 xaacc

1. Beenenue

[Ipenmer oprannveckoit xumun. OCOOEHHOCTH CTPOSHUS U CBOWCTB OPraHMUYECKUX COCAMHEHUH. 3HaYCHUE U
pOJIb OPraHUYECKOM XMMHUH B CUCTEME €CTECTBEHHBIX HAYK B JKM3HHU oO1ecTBa. KpaTtkuii ouepk uctopuu
pa3BUTHUS OPraHUYECKON XUMUMU.

2. Teopus cTpoeHUs OPraHUYECKUX BEIIECTB

OcHOBHBIE TOJIOKEeHUS Teopuu cTpoeHuss A.M. bytiepona. [Ipeanocsuiku coznanust reopun. [Ipeacrapienue
0 TEOpHUU TUIOB U paaukanoB. Pabotsl A. Kekyne. XuMuueckoe CTPOCHHE U CBOMCTBA OPTAaHHUYECKUX
BeniecTB. M3oMepus Ha mpumepe OyTaHa v n300yTaHa. DJIEKTPOHHOE 00J1aK0o 1 OpOUTab, UX (POPMBL: S U P.
DJEKTPOHHBIE U 3JIEKTPOHHO-Tpadudeckue (opMyIIbl aToMa yriepoa B HOpMIbHOM U BO3OYKIEHHOM
coctosgHMsaX. KoBaleHTHast XuMHuecKas CBs3b, €€ MOJIPHOCTh U KpaTHOCTh. Bogopoanas cBs3e. CpaBHEHHE
0OMEHHOTr0 U JOHOPHO-aKLENTOPHOTO MEXaHU3MOB 00pa30BaHNs KOBAJECHTHOM CBsA3U. BaeHTHBIE COCTOSIHUS
aToMa yriepona. Buasl rubpuauszanuu: sp3-rubpuauzanus (Ha mpuMepe MOJIEKyJbl METaHa), sp2-
ruOpuau3anys (Ha MpruMepe MOJIEKYJIbI ATHIICHA), Sp-THOpUau3anus (Ha MpUMepe MOJICKYJIbl alleTUIICHA).
['eomeTpusi MOJIEKYJI pACCMOTPEHHBIX BEUIECTB U XapaKTEPUCTUKA BUJOB KOBAJECHTHOM CBSI3U B HUX.
Knaccudukanus opraHnuecKux COSIUHEHUH 110 CTPOSHHIO YTIIepoIHOTO ckenera. Homenkmarypa
tpuBuanbHas u MFOITAK. [Ipunnunst oOpa3oBanus Ha3BaHui opranndeckux coenunenuii mo MIOITAK.
Buasl n3oMepun B OpraHnyeCKON XMMUU: CTPYKTYPHAsl U IPOCTPAHCTBEHHAs. PAa3HOBUIHOCTH CTPYKTYPHOU
M30MEPUU: U30MEPHSI KYTIIEPOIHOTO CKEJIETay, N30MEPHsI MONI0KEHHs (KpaTHOU CBA3H U (DYHKIMOHATILHOM
TPYIIIbl), MEXKKIIACCOBasi U30MepHsl. Pa3HOBUAHOCTH MPOCTPAHCTBEHHON M3oMepuu. OnTuueckas u3oMepus
Ha NpUMepe aMUHOKUCIIOT. Perienne 3a1a4 Ha BbIBOJ ()OpMYJT OPraHMYECKUX COCAMHEHUH.

3. yl"J'IeBO,ZLOPOI[LI " uX MMpUPOAHBIC HCTOUYHHUKH.

[Tonsitue 06 yrnesopopoaax. [IpupoaHsie MCTOUHUKH yriaeBoAopoaoB. HedTs u ee mpomblnieHHas
nepepadboTka. @pakiiMoHHAas EperoHkKa, TEPMUUYECKUN U KaTaTMTHYECKUIM KpeKkuHT. [IpupogHslii ras, ero
COCTaB U IIPAKTHYECKOE HcIonb30oBaHue. KameHHsblil yronb. KokcoBaHne KaMEHHOTO YIJIs.

Anxanbl. ['oMmonornueckuit psan u obmas popmyna ankaHoB. CTpoeHHE MOJIEKYJIbI METaHa U IPYTHX aJIKaHOB.
M3omepust 1 HOMEHKIIATypa aJIKaHOB. PU3NYECKUE U XUMUYECKHE CBOMCTBA AJIKAHOB: PEAKIMH 3aMEILEHUS,

TOPEHHUE aJIKAHOB B PA3JINYHBIX YCIOBUSX, TEPMUYECKOE PA3JIOKEHUE AIKAHOB, U30MEpPU3aLlMs AJIKaHOB.
IIpumeHeHne ankaHoB. MexaHu3M peaklui paJuKalIbHOrO 3aMelIeHus, ero ctaauu. IIlpaktuyeckoe
UCIIOJIb30BaHUE 3HAHUHI 0 MEXaHU3Me (CBOOOJHOPAIUKAIBHOM) PEAKLIUH B ITPABUIIaX TEXHUKH 0€3011acCHOCTH
B OBITY 1 Ha pou3BoACTBE. [IpoMbINITIeHHBIE CTIOCOOBI MOTYYEHHS: KPEKUHT aIKaHOB, (ppaKklMOHHAS
neperoHka Hetu.

Anxensbl. ['oMonornyeckuit psin u obmas popmyna ankeHoB. CTpoeHHE MOJIEKYJIIbI ATHIIEHA U IPYTHX
aJIKeHOB. 30Mepust allkeHOB: CTPYKTYpHas U MpocTpaHcTBeHHas. HoMeHknatypa u ¢pusndeckue CBOWCTBa
aJIKeHOB. [losryueHne STUIEHOBBIX YIIIEBOJOPOJOB U3 AIKaHOB, FAJION€HAJIKAaHOB, CIIMPTOB. Peakiuu
IpUCOEANHEHN (THIPUPOBaHKE, THIPOralOr€HUPOBAaHKE, TAJIOTEHUPOBaHuE, ruaparanus). Peakuuu
OKHCJICHUS U TIOJIMMEpHU3aluy ankeHoB. [I[puMeHeHne ankeHOB Ha OCHOBE UX CBOMCTB

Ankunsl. ['omonornyeckuii psg ankuHoB. O6mas popmyna. CTpoeHHE MOJIEKYJIBI allETHIICHA U JPYTUX
ankuHoB. M3oMmepus ankuHoB. HOMEHKIaTypa aneTUIeHOBBIX YIVIEBOAOPOAOB. [loydeHre ankuHoB:
METaHOBBIN M KapOWIHBIN crtocoObl. DU3nvYecKkrne CBOMCTBA aJKMHOB. Peakiiuu mpucoeIMHEeHHMS:
rajJjioreHupoBaHue, THIAPUPOBAHNE, THAPOTraIoOreHUpoBanue, ruaparanus (peakuust Kyuepona). Jumepuzarus



Y TPUMEpH3alus aIKMHOB. B3anMozaelicTBre TEPMUHAIBHBIX AJIKMHOB ¢ OCHOBaHUAMU. OKHUCIICHHUE.
[IpuMeHeHne anKUHOB.

Juensl. CTpoeHue MOJIEKYJ, U30MEpUs 1 HOMEHKJIaTypa ajJkagueHoB. PU3nyecKkue CBOWCTBA, B3aUMHOE
pacIoIoXKEeHUE MU-CBA3ECH B MOJIEKYJIaX alKaJUueHOB: KyMYyJIUPOBAHHOE, CONIPSKEHHOE, N30IMPOBAaHHOE.
Oco0eHHOCTH CTPOCHUS COTPSKEHHBIX AJIKaJUEHOB, UX MOJyYECHHE.

AHajorus B XMMHYECKUX CBOIMCTBaX alKEHOB U ankaaueHoB. [lonmumepusanus ankagueHos. HaTypaibHblil 1
CHHTETHYECKHUI Kayuyku. Bynkanuzanus kaydyka. Pesuna. Paboter C.B.JIebeneBa, 0cOOEHHOCTH peaKIuii
IPUCOEANHEHHUS K aJIKaJJUeHaM C CONPSKEHHBIMU ITU-CBSA3SIMU.

[{uknoankanbl XMMHUYECKHE CBOMCTBA ITUKIIOAIKAHOB: TOPEHHE, Pa3JIOKEHHE, PAJUKAIILHOE 3aMEIICHHE,
n3omepu3zaius. OcoObie CBOMCTBA ITUKIIONPOIIaHa U IUKIOO0yTaHa.

Apensbl. ben3on kak npeacraBuTens apeHoB. CTpOeHHE MOJIEKYIIbl O€H30I1a, CONPSHKEHUE TTH-CBS3EH.
[Tony4yenue apeHoB. duznueckue cBoiicTBa OeH301a. Peakimu 311eKTpoIIbHOTO 3aMEIICHUS C YYaCTHEM
OeH301a: TaIOTeHUpPOBaHNe, HUTPOBaHue, ankminpoBanue. Criocoos! nonydyeHus. [Ipumenenue 6en3ona u
€ro TOMOJIOTOB.

4. KI/Icnopozlocoz[epxcamHe OpraHN4Y€CKHEC COCAUHCHU.

Crmptsl. CocTaB 1 KilacCU(pUKALUS CIUPTOB (110 XapaKTepy YIIIEBOJOPOIHOTO parKaia U 0 aTOMHOCTH),
HOMEHKJIaTypa. M3omepusi cnupToB (MOJI0XKEHHE THAPOKCUIIBHBIX TPYIII, MEKKIACCOBasi, «yTIEpPOIHOTO
ckesera»). @uznyeckue CBOMCTBA CIUPTOB, UX MOJIy4eHHE. MeXMOJIeKyIsipHas BOAOPOIHAS CBS3b.
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS MOJIEKYJT CIUPTOB. XHUMHUECKHUE CBOMCTBA CIIUPTOB, 00YCIOBICHHbIE
HaJIMYUEM B MOJIEKYJIaX TUAPOKCOTPYII: 00pa30BaHUE aJIKOTOJISITOB, B3aUMOAEHCTBUE C
raJIoreHOBOIOPOAAMH, MEKMOJICKYIIIpHAs ¥ BHYTPUMOJIECKYISpHAS JeTUpaTanus, dTepuduKanus,
OKHUCJIEHUE U JACTUIpUpOBaHKe cUpTOB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CIUPTOB. KauecTBeHHas
peakiys Ha MHOTOaTOMHbBIE CIUPTHL. BakHel1ne mpeACcTaBUTENN CIUPTOB: METAHOJ, 3TaHO,
STUJICHIJIMKOJb, MHLepuH. Pu3nonoruyeckoe 1eicTBUE MeTaHoIa U ATaHoa. PaccMoTpeHne MeXaHu3MOB
XUMUYECKHUX PEaKLUM.

®enounbl. CTpoeHHe, U30MepHUs, HOMEHKIaTypa (peHoIoB, uX (Pu3nYecKre CBOWCTBA U MOJTyUYEeHHUE.
Xumunueckue cBoiictBa (eHosioB. KucnoTHele cBoiicTBa. B3aumMHoe BIUsHUE aTOMOB M TPYII B MOJIEKYJIax
OpraHMYecKHX BellecTB Ha npumepe denona. [lonukonnencanus ¢penona c popmanbaerungoM. Kauectennas
peakmus Ha denoun. [Ipumenenue denomna.

Anpaeruapl U keToHbl. Kitaccudukanmsi, cTpoeHre uX MOJIEKYJI, U30Mepusi U HoMeHKIIaTypa. OcobeHHOCTH
CTpOeHUS KapOOHMIBHOM rpymnmbel. @u3nyeckue cBolcTBa (hopMabAeTHAa U €ro TOMOJIOTOB. XUMHUYECKUE
CBOMCTBA aJIbJETHIOB, 00YCIOBIICHHBIC HAJTMYHEM B MOJIEKYJIe KapOOHHMIIBHOW TPYIIIBI aTOMOB
(TuapupoBaHHe, OKHCIIEHHE aMMHAYHBIMH PacTBOpaMH OKcHjia cepedpa u ruapokcuaa meau (I1)).
[IpucoennHeHne CHHIIIBHONW KUCJIOTHI U OucynbduTa HaTpusi. KauecTBeHHBIE peaKIny Ha aJlbJICTH/IbI.
Peaxnus monukonaeHcarmu dpenona ¢ popmanpaeruaoM. OCOOEHHOCTH CTPOSHUS U XUMUYECKUX CBOMCTB
KETOHOB. B3auMHoe BiMsiHUE aTOMOB B MoJieKyJax. ['anoreHupoBaHue ajibJIETUA0B U KETOHOB IO HOHHOMY
MEXaHU3MYy Ha CBETY.

Kap6onossie kucinotel. CTpoeHHE MOJIEKY)T KapOOHOBBIX KUCIIOT U KapOOKcuiIbHOM Tpymibl. Knaccudukanus
¥ HOMEHKJIaTypa KapOOHOBBIX KUCIOT. PU3HUECKUE CBOMCTBA KAPOOHOBBIX KHCIOT M UX 3aBUCUMOCTB OT
cTpoeHus Mosekyn. KapOoHOBbIe KUCIOTHI B pupoe. bruonoruueckas poib kKapOOHOBBIX KUCIOT. O01ue
CBOICTBa HEOPraHMYECKUX U OPTraHUYECKUX KHUCIIOT (B3aUMOAEHCTBHE ¢ METAJIJIaMH, OKCUIAMH METAJIIOB,
OCHOBAHHUSMH, COJIIMH). BinsiHue yriieBo1opoJHOTO pajuKaia Ha CHily KapOOHOBOM KHCIOTHL. Peakius
ATepU(HKAIINHU, YCIOBUS e poBeneHus. OTaeIbHbIe MTPEICTABUTENN KUCIIOT.



Cnoxnsbie 3¢pupbl. CTpoeHHE CIOKHBIX 3PUPOB, H30MEpHs (MEKKIACCOBAS U «YTJIEPOTHOTO CKEIIETa).
Howmenknarypa cioxxubIx 3¢pupoB. OOpaTuMoCTh peakiuy STepuPUKAIIN, TUAPOIU3 CIOKHBIX 3(DUPOB.

XKupbl — cioxxHbIe F3PHUPHI TTUIEpUHA U KapOOHOBBIX KHCIOT. COCTaB U CTPOCHUE MOJIEKYJI )KUPOB.
Knaccugukanus xupoB. OMbIIEHHE )KUPOB, NOTy4eHUE MbUIa. Mbl1a, 00BbsCHEHNE UX MOIOLIMX CBOMCTB.
XKups! B mpupose. buonornueckas ¢pynkuus xupos. [lonstiue 06 CMC. OObsicHeHHE MOIOIINUX CBOICTB
mbuta 1 CMC.

VYraeBoabl. DTUMOJIOTUS Ha3BaHUA Kiacca. MoHO-, u- U nosmcaxapusl. [IpencraBureny Kakaoi rpymnmsl.
Buonoruyeckas poib yrieBojoB. VX 3HaueHUE B XKU3HU YEJIOBEKA U OOIIECTBA.

Monocaxapuabl. Mx knaccuduxamus. ['ekco3sl u ux npeacraButenu. ['1oko3a, ee puznyecKkue CBOMCTBa,
CTPOCHHE MOJIEKYJIbl. 3aBUCUMOCTh XUMHUYECKUX CBOMCTB TIIFOKO3bI OT CTPOCHUSI MOJICKYIIBI.
BsaumoneiictBue ¢ ruapoxcuaom meau(ll) mpu koMHaTHOIM Temmnepatype U HarpeBaHuH, dSTepudukams,
peakIus «cepedpstHOTo 3epKajiay, rTuapupoBanue. Peakiuu OpoKeHus TIIFOKO3bI: CIUPTOBOTO,
MOJIOUHOKHKCIIO0r0. ['TI0K03a B pupoae. buonoruyeckas poib riroko3bl. [I[ppumMeHeHre riroKo36l Ha OCHOBE €€
cBOMCTB. OPyKTO3a KaK H30Mep II1H0K03bl. CpaBHEHUS CTPOCHHUS MOJIEKYJI U XUMUYECKUX CBOMCTB IIFOKO3BI U
bpykTo36l. DpYKTO3a B IPUPOJIE U €€ OMOIOTUYECKAs POJIb.

Hucaxapunel. Ctpoenue, oOuias popmyna u npeacrasurenn. Caxaposa, J1aKTo3a, MaIbT03a, UX CTPOCHUE U
Ouonorudeckas poib. 'maponus nucaxapuaos. [IpoMeliieHHOE NOIYyYEHHE caxapo3bl U3 PUPOJTHOTO
CBIPBSL.

[Tonucaxapuasl. O0mias popmyina U NpeACTaBUTENHN: IEKCTPUHBI U TIIMKOT€H, KpaxMall, [eJUTI0I03a
(cpaBHHTENbHAS XapaKTepucTUKa). OU3HUECKUEe CBOMCTBA MOJIMCAXapUI0B. XUMHUECKHE CBOMCTBA
nonucaxapuaos. ['uaponn3 nonucaxapuaos. KauecrBenHas peakuus Ha kpaxmai. [lonucaxapuasl B mpupo/e,
uxX OMoJoTrHYecKas poJib

5. AzoTOCOn€EpKALUE COEAUHEHHUS.

Awmunsbl. Onpenenenne aMuHoB. CTpoeHne aMmuHoB. Kimaccuduxarus, nusoMepust 1 HOMEHKJIaTypa aMUHOB.
Anudarnueckue u apomaTudeckue aMuHbl. AHWIMH. [loydyeHre aMUHOB: alIKMJIMPOBAHUE aMMHAKa,
BOCCTAHOBJICHHE HUTPOCOeInHEeHu (peakius 3uHnHa). Ou3nueckre CBOMCTBa aMUHOB. XMMHUECKHE
CBOMCTBAa aMMHOB: B3aUMO/JICHCTBUE C KHCIOTaMHU U BOA0W. OCHOBHOCTh aMUHOB. [ OMOIOTHYECKUN PsifT
apOMAaTUUYECKUX aMUHOB. AJIKWJIMPOBAaHUE U allJIMPOBaHNE aMUHOB. B3anMHOE BIMsIHHE aTOMOB B
MOJIEKYJIaX Ha MpUMepe aMMHaKa, ATU(PaTHIECKUX U apOMAaTHIECKUX aMUHOB; aHWJIMHA, OCH301a U
HUTPOOEH30J71a. AMUHOKUCIOTHL. COCTaB M CTPOCHUE MOJIEKYJI aMUHOKHUCIIOT, U30MEpHH. [IBOIICTBEHHOCTh
KMCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT U €€ MPUYHHbBL. B3anmoneiicTBie aMUHOKHUCIIOT C OCHOBaHUSMH,
o0Opa3oBaHHe CIOKHBIX dPUPOB. B3anMoeiicTBe aMUHOKHUCIIOT C CUIIbHBIMU KuciaoTtamu. OOpa3oBaHue
BHYTPUMOJIEKYJISIPHBIX COJIe. Peakiusi mOJIMKOHAEHC A aMUHOKHUCIIOT.

benku — npuponnsie 6uononumMepsl. [lentunnas rpynmna atoMoB u nentuHas csa3b. [lentuasl. [lepBuunas,
BTOpUYHAs U TPETUYHAS CTPYKTYPhI OEJIKOB. XUMUYECKUE CBOMCTBA OEJIKOB: TOpEHUE, IeHATypalus,
THJIPOJIN3, KadeCTBEHHbIE peakiu. buonornueckue GpyHkuu 6enkoB. 3HaueHne 6enkoB. YeTBepTHUHAs
CTPYKTypa O€JKOB Kak arperanusi 0eJIKOBbIX U HEOEIKOBBIX MOJIEKy. [ nobanbHas nmpobiema 6eIKoBOTro
ronoaanus u nytu ee pemenus. [lonstue JJHK u PHK. Tlonstue o Hykneotuie, TMPUMUANHOBBIX U
IIYPUHOBBIX OCHOBaHMX. [lepBruunHas, BropuuHas u tpetudHas ctpykrypsl JJHK. buomornueckas pons JTHK
u PHK. I'ennas uHxxeHepust 1 OMOTEXHOIOT U

6. buonornuecku akTUBHEIE BEIECTBA.

[Tonsarue o BuTamuuax. Mx knaccudukanus u odo3Hauenue. [Ipodunaktika aBUTaMHHO30B.



[TonsiTie o pepMeHTaX Kak 0 OMOJIOTHIYSCKUX KaTaau3aropax 0eiaKkoBoi mpupoapl. OCOOEHHOCTH CTPOCHUS U
CBOWCTB B CPaBHEHHUHU C HEOPTaHUYECKUMU KaTau3aTOpaMu. 3HaueHHe B OMOJIOTUU U IPUMEHEHHE B
npombiuieHHOCTH. Kitaccudukarws pepmenToB. OCOOCHHOCTH CTPOCHUS M CBOMCTB (DePMEHTOB:
CENIEKTUBHOCTH M 3((PEKTUBHOCTb.

Ilonsatue o TOpMOHAxX Kak OMOJIOTHYECKH aKTUBHBIX BCIICCTBAX, BHIITOJHAOIINX SHAOKPUHHYIO PCTYJIALUA,
KU3HCACATCIbHOCTH OPraHu3MOB.

[ToHsiTHE O NIeKapCcTBaX KaK XUMHOTEPAIIeBTUYCCKHUX TpenapaTax. [ pymisl JekapcTB: cyibhaMubl,
aHTUOMOTHKH, aciUpuH. be3omacHbie criocoObl MPUMEHEHHS JICKAPCTBEHHBIX (hOpM.

7. I/ICKYCCTBCHHI)IC U CUHTCTHYCCKNEC OPraHNYCCKUEC COCAUHCHM.

O6H_II/Ie MOHATHUA XUMHHU BBICOKOMOJICKYJIAAPHBIX COG,Z[HHCHI/Iﬁi MOHOMEDP, NOJUMEDP, CTPYKTYPHOC 3BCHO,
CpCaHAasA MOJICKYJIApHAsA Macca. IInacTMaccsr: IIOJIM3TUIICH, IMMOJIMIIPONIHIICH.

[Ipobnema cunTe3a kayuyka. byranuenossiit kayuyk. [I[pumenenue miactmace, kaydykoB. CHHTETHUECKOE
BOJIOKHO JIABCAaH.

8. IlpakTukym

HpaBI/IJIa TEXHUKU 0€30IIaCHOCTHU ITPU BBIITOJHCHUHU MPAKTHYCCKUX pa60T

TemaTuveckoe NJIAHUPOBAHHE YPOKOB XMMHUM
10 xkaace - 35 yacoB
(1 4ac B Heme/r0)

Ne ypokamo | Ne ypoka Tema ypoka
NMOPAAKY 1o TemMe

Beenenne (1 uac)

1 1 [Ipeamer opraHuYecKol XHMHH

T.1 Teopusi cTpoeHusi opraHu4yeckux BemecTs ( 2 yaca)

N
[EEN

OcHoBHble nonoxenus: TXC opraHM4ecKuX COEAUHEHUMU
3 2 [ToHsATHE O TOMOJIOTHH ¥ TOMOJIOTaX, H30MEPUHU U U30MEpax.




T.2 ¥Yraesonopoasl W ux npupoanbie ucroyHuku (10 gac.)

4 1 [Ipupoanslii ra3. AnkaHsl

5 2 AJIKaHBI: TOMOJIOTHYECKUH Psijl, U30MEPUSI, HOMEHKJIATypa, XUM.
CBOICTBA

6 3 AJIKEHBI

7 4 AJkagueHsl

8 5 AJKUHBI

9 6 ApeHBI .

10 7 Hedts. HedrenpoaykTs

11 8 O06o01IeHre U cucTeMaTU3alus 3HaHU| TI0 TeMe
«YTIIeBOAOPOIBI»

12 9 KonTponsnas padora Ne 1

13 10 Ananus K/P

T.3 Kuciaopoacoaepxamme opranudeckue coequmuenusi (11 gac.)

14 1 EauHCcTBO XMMHUYECKOI OpraHu3aliuy B )KUBBIX OpraHU3Max.
CnupTsbl.

15 2 ®denon

16 3 Anpreruisl

17 4 O060061eHre 3HaHU# 0 crupTax, PeHonaax u KapOOHMIbHBIX
COCTUHCHHUSIX.

18 5 KapOoHOBbIE KHCIIOTHI

19 6 Crnoxuble 3¢upsl. JXKupsl.

20 7 VYrnesonebl. [lonucaxapubl

21 8 VYrneBonbl. MoHOCaxapuIbI.

22 9 O06o0061eHue u cucreMatu3anus 3HaHui o treme «Kucmnopoaco-
JiepIKaIIie OPTaHHIECKUE COCTUHEHUS

23 10 KonTtponbHast padora Ne 2

24 11 Ananmuz K/P
T.4 A3zorcopep:kamme opraHuveckue coeguHeHus (S uyac.)

25 1 [TonsiTre 06 aMrHax. AHWIMH KaK OPraHUYeCKOe OCHOBAHHUE.

26 2 AMMHOKHUCIOTHI

27 3 benku. HykiienHoBbIe KUCTIOTHI

28 4 I'enetnyeckasi cBSI3b MEXAY KJIaccaMu OpT. COSAMHEHUN

29 5 [IpakTuueckas pabora Ne 1
WNnentudukaius opraHu4ecKux COeTMHEHUN

T.5 HcKyccTBeHHbIe U CHHTeTHYeCKHe moJmuMepbl (3 yac)

30 1 HckyccTBEHHBIE TTOTMMEPHI

31 2 CuHTeTH4ECKHE MOIUMEPHI

32 3 [IpakTrueckas padora 2




T. 6 buosornyeckn akTHUBHbIEe OpraHuyeckue BemiecTBa (1 —4 yac.)

33 1 Xumusi 1 310poBbe. DepMeHTHI
34 2 Buramunsl. ['opmMoOHBIL.
35 3 JlexapcTaa.

10 knacc

le/l N3Yy4Y€HUU XHUMMHWH B OCHOBHOM IIIKO0JIe 00eCcIeYuBaeTCsl AOCTHKCHUEC JIMYHOCTHBIX,
METANMPEAMETHBIX H IIPEAMETHBIX PE3YyJ/IbTAaTOB.

JInuyHOCTHBIE:

e B IICHHOCTHO-OPHUEHTALIMOHHOH c(hepe — UdyBCTBO TOPJOCTH 38 POCCHUICKYIO XUMUYECKYIO HAYKY,
TYMaHU3M, OTHOUIEHHUE K TPYAY, LIeJIeyCTPEMIEHHOCTb;

e (opMupoBaHHE IEHHOCTH 3/I0POBOTO M O€301aCHOTr0 00pa3a >KU3HU; YCBOCHHUE TTPABUI
MHAUBUAYAIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO MOBE/ICHNUS B UYPE3BBIYANHBIX CUTYALIUSX,
YTPOKAIOLIUX KU3HU U 30POBbIO JIIOJIEH;

e B TPYIOBOM chepe — roTOBHOCTH K OCO3HAHHOMY BBIOOpY JaibHeHIel o0pa3oBaTeabHOM
TPAcKTOPHH;

e B IIO3HABaTEJIbHOU (KOTHUTUBHOM, HHTEIIEKTYyallbHOMN) cpepe — yMeHue ynpaBisiTh CBOEH
[I03HABATEJILHOM 1€ATENbHOCTBIO.

e (hopMupPOBaHHE OCHOB PKOJIOTUYECKOH KYJIbTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIIUICHUS, PA3BUTHE OIBITA HKOJIOTHUYECKN OPHEHTUPOBAHHOM pedIieKCUBHO-
OLIEHOYHOM M NMPAKTUYECKON AEATEIbHOCTH B )KU3HEHHBIX CUTYAIHX;



MeTtanpeamerHblie:

e YMEHHE CAMOCTOSTEILHO ONPEACIIATH eI CBOET0 00yUYEHUs, CTABUTh U (POPMYIUPOBATH JJIs ceOs
HOBBIC 33/1a4d B y4€0e U MMO3HABATEIbHON IEATETLHOCTH, PAa3BUBATh MOTUBBI M HHTEPECHI CBOCH
MMO3HABATEILHOM JIeSITCIIbHOCTH,

e YMEHHE CaMOCTOSITEJIbHO INIAHUPOBATh IYTH JOCTUKEHUS LIEJIEM, B TOM YUCIIE AIbTEPHATUBHBIE,
OCO3HAHHO BBIOMpaTh HanoOoJee A3 (HEKTUBHBIC CITOCOOBI PEIICHUS YUeOHBIX M MO3HABATEIHHBIX 33]1a4;

e YMEHHE COOTHOCHTH CBOU JICUCTBUS C INIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILIECTBISATH KOHTPOJIb CBOEH
JIEeATEILHOCTH B IIPOLIECCe JOCTHXKEHHS pe3y/IbTaTa, OMPEesITh CIOCOOBI IEHCTBHI B paMKax
NPEUIOKEHHBIX YCIOBUN M TpeOOBaHUMN, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHHU C
M3MEHSIIOIIEHUCS CUTyallueH;

e yYMCHHE OIEHUBATh MPABUIHLHOCTh BHITIOJHEHHS YI€OHOM 3a/1a4, COOCTBEHHBIEC BO3MOKHOCTH €6
pelICHHUS;

e  BJIAJICHUE OCHOBAMH CAMOKOHTPOJISI, CAMOOLEHKH, IPUHATHS PEILICHUN U OCYILIECTBICHUS
OCO3HAHHOTO BhIOOpa B yueOHOMN U MO3HABATEIbHON NEATEIbHOCTH;

e YMCHHE ONPEIEISITh MOHATHUS, CO3/IaBaTh 000OIICHNS, YCTAHABINBATh AaHAIOTHH, KJIACCH(PUITNPOBATH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU ISl KJIaCCU(PHUKAIIUH, YCTAaHABINBATH TPUUUHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYKIICHUE, YMO3aKIItoueHue (MHIyKTUBHOE,
JEAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BBIBOIBI,

e YMCHHE CO3/IaBaTh, IPUMEHSATH U MPEOoOPa30BBIBATH 3HAKU ¥ CHMBOJIBI, MOJICIIA U CXEMBI JIJISl PEIICHHUS
yueOHBIX ¥ MO3HABATEIbHBIX 33/14;

e YMCHHE OPraHU30BHIBaTh YICOHOE COTPYIHUYECTBO U COBMECTHYIO JACSITCILHOCTD C yUUTEIIEM U
CBEPCTHHUKaMH; pab0TaTh HHAWBUYaJIbHO U B TPYIIE: HAXOIUTH O0IlIee peleHNE U pa3peniaTh
KOH()JIMKTBI HA OCHOBE COTJIACOBAHUS TIO3HIIMIA U y4ETa HHTEPECOB; (DOPMYITHPOBATH,
apryMEHTHUPOBaTh U OTCTaUBaTh CBOE MHEHHUE;

e YMEHHE OCO3HAHHO HCIOJb30BaTh PEYEBBIE CPEJICTBA B COOTBETCTBUU C 3aJa4€il KOMMYHUKAIUU JJIS
BBIPQXEHHS CBOUX YYBCTB, MBICJICH U TOTPEOHOCTEH; MIIAHUPOBAHUS U PETYJISIIUU CBOEH
JIEATEIIbHOCTH; BJIAJICHUE YCTHON M TMCbMEHHON PEYbI0, MOHOJIOTMYECKOW KOHTEKCTHOM PEUbIO;

e (QopmupoBaHUE U pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOIb30BaHMs HH(DOPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHUIA;

e (opmupoBaHUE U PA3BUTHE IKOJIOTUUYECKOTO MBIIIICHHUS, YMEHNE IPUMEHATD €ro B T03HABATENbHOM,
KOMMYHHUKATHUBHOM, COLIMATIbHON MPAKTHKE U MPOPECCHOHAIBHON OPUEHTALINH.

IIpeamerHsle:
1.B no3naBarenbHoI cdepe:

e JIaBaTh OMPEJEICHUS N3YUCHHBIX MOHATUN: «(XUMHUECKHUH DJIEMEHTY, «aTOM», KHOH», «MOJICKYJIay,
«TIPOCTHIE U CIOXKHBIC BEUIECTBAY, «BEIIECTBOY, «XUMHUUECKas (popmyrnay, «OTHOCUTEIbHAS aTOMHAsI
Maccay, «OTHOCHTEIIbHAsI MOJIEKYJISIpHAs Maccay, OPraHNYeCKUe BEIIECTBA, UX KiIacCU(pUKAIII U
HOMEHKJIaTypa, CBOMCTBA, MOJIYyYEeHUE U IPUMEHEHUE; U30MEPHSl, TOMOJIOTUS,TOJIUMEPHI, TUIIbI
XUMHUYECKUX OPTaHUYECKUX PEAKIUN U Jp.

e ONHCATh JIEMOHCTPALMOHHBIE U CAMOCTOSITENIbHO MTPOBEICHHBIE XUMUYECKHUE IKCTIEPUMEHTBHI;

e OMWCHIBATH M PA3INYATh U3YUCHHBIC KJIACCH OPTAaHUYECKUX COCTUHEHHM, XUMUYECKUE PEaKIINH;

e KJIacCH(UIIUPOBATH U3YUCHHBIE OOBEKTHI U SBJICHHUS,

e JIeNaTh BBIBOJBI M YMO3AKIIOUEHHSI U3 HAOIIOACHUM, U3YUEHHBIX XUMUYECKHUX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BEIIECTB MO aHAJIOTUU CO CBOMCTBAMU M3yUYEHHBIX;

e CTPYKTYPHPOBATh U3yYEHHBIH MaTepHUal U XUMUYECKYIO HH(OPMALIKIO, TOTyYEHHYIO U3 IPYTUX
HMCTOYHHKOB;

e  MOJEIUPOBATH CTPOECHUE OPraHUYECKUX BEIECTB.






