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1. IlnanupyemMblie pe3yabTaThl OCBOCHUA Y4eOHOTI0 MpeaMeTa, Kypca

JIuunocmmuuie pezyniomamol 0071#CHBL OMPANCAMD:

1) poccuiickyro IpaxaaHCKyl0 UJIEHTUYHOCTb, MATPUOTU3M, YBaXKEHHUE K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH mepen PoauHoM, ropaoctu 3a cBoM Kpail, cBoro PonuHy, mpoiioe u
HACTOsAIIEE MHOTOHALIMOHAJIIBHOTO HapoJa Poccun, yBakeHHe rocy1apCTBEHHBIX CUMBOJIOB (repo,
¢braar, TUMH);

2) rpaXAaHCKYIO MO3UIMI0 KaK aKTUBHOI'O U OTBETCTBEHHOT'O 4YJI€Ha POCCHMCKOro oolie-
CTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE MpaBa U 00S3aHHOCTH, YBAXKAIOILIETO 3aKOH U Ipa-
BOTIOPSAIOK, O0JIAAAIOMIET0 YYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO NPHHHUMAIOIIETO
TpPaJMLMOHHbIC HAlIMOHAJIbHBIE W OOIIEYETIOBEYECKUE T'YyMAHHCTUYECKHME M JEMOKpPATHYECKHE
LIEHHOCTH;

3) TOTOBHOCTH K citykeHHnto OTeuecTBy, €ro 3aiure;

4) copMHPOBAaHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHUS HAYKH U OOILIECTBEHHOM MPAaKTUKKU, OCHOBAHHOTO Ha JIMAJIOTe KYJIbTYp, a TAKXKe pa3IuYHbIX
¢dopM 0011eCTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

5) chopMHpOBAaHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIUTAHHS B COOTBETCTBUU C 00IIIe-
YeJIOBEYECKMMHU LIEHHOCTSIMU M UJIealaMU IPa)KIaHCKOr0 00IEeCTBAa; TOTOBHOCTh U CLIOCOOHOCTb K
CaMOCTOSITENIbHOM, TBOPUECKON M OTBETCTBEHHOM! ACSITENLHOCTH;

6) TOJEpaHTHOE CO3HAHHUE U IMOBEJECHUE B MOJIUKYIBTYPHOM MHUpPE, TOTOBHOCTh M CIIOCOO-
HOCTb BECTH JUAJIOT C JPYTUMHU JIIOJIbMHU, IOCTUTaTh B HEM B3aMMOIIOHUMAaHMsI, HAXOAUTH OOIIIHe
eI U COTPYIHUYATH ISl UX JOCTHKEHHS, CIIOCOOHOCTh MPOTUBOCTOSTH UICOJIOTHH IKCTPEMH3-
Ma, HAIMOHANU3Ma, KCEHO(OOHH, AMCKPUMHUHAIMU IO COIMAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIIMOHAJFHBIM MPU3HAKAM U APYTUM HEraTUBHBIM COITUAILHBIM SIBJICHUSIM;

7) HaBBIKU COTPYAHUYECTBA CO CBEPCTHUKAMM, IE€THbMHU MJIQJILIETO BO3pacTa, B3POCIBIMU B
o0pa3oBaTeNnbHOM, OOMIECTBEHHO MOJIE3HOH, Y4eOHO-MCCIEI0BATEIbCKONW, MPOSKTHON M IPYTHUX
BUJaX JESATEIbHOCTH;

8) HpPaBCTBEHHOE CO3HAHUE M TMOBEJACHNE HAa OCHOBE YCBOCHUS OOIIEYETIOBEYECKHIX [IEHHO-
CTEH;

9) TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA TPO-
TSOKEHUU BCEH JKU3HU; CO3HATENIbHOE OTHOILIEHHE K HEMPEPhIBHOMY O0pa30BaHHIO KaK YCIOBHIO
yCHENIHON MPpo¢eCCHOHANTBHOM U 00IIECTBEHHOM JIeATeTbHOCTH;

10) acTeTHyeCcKOe OTHOIIEHHE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKO-
r'0 TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;

11) npuHATHE U peanu3aliio LEHHOCTEeH 370pOBOro M 0e30MmacHOro odpasa >KU3HH, I0-
TpeOHOCTH B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHON Jie-
ATEJIbHOCTBIO, HETIPUATHE BPEAHBIX IPUBBIUEK: KYpEHUs, YIIOTPEOICHHS aIKOT0JIsl, HAPKOTHKOB;

12) GepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3NYECKOMY U IICHXOJIO-
THYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK M JAPYIUX JIO/Iel, yMEHUE OKa3bIBaTh MEPBYIO I10-
MOIIb;

13) oco3HanHBIN BbIOOp OyayIeil mpodeccun U BO3MOXKHOCTEH peann3aiii coOCTBEHHBIX
YKU3HEHHBIX IUIAHOB; OTHOIIEHHE K MPOPECCHOHATBHON JESATEIbHOCTH KaK BO3MOKHOCTH y4acTHsI
B PEIICHUH JINYHBIX, OOIIECTBEHHBIX, OCYJapCTBEHHBIX, OOIEHAIIMOHATIBHBIX TPOOIIEM;

14) chopMUPOBAHHOCTH IKOJIOTMUYECKOTO MBILIUICHUS, MOHUMAaHMS BIMSHUS COLIMAIBHO-
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHOMN M COLMAIBHOM Cpejibl; MPUOOpETEHHE OTIbI-
Ta 3KOJIOTO-HAIIPABJICHHOH 1eATeIbHOCTH;

15) oTBETCTBEHHOE OTHOILIEHHE K CO3/IaHHIO0 CEMbH Ha OCHOBE OCO3HAHHOTO NPHHATHUS
LIEHHOCTEN CEMEHHOM KU3HH.

Memanpeomemmnuie pe3yiomamol 00J1HCHbL OMPAIHCAND:

1) ymMeHHe caMOCTOSITENIbHO OINpPEAENATh IeNn AEATeIbHOCTH U COCTAaBJIATH IJIAaHBI Jes-
TEIBHOCTH; CAMOCTOSITENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESATEIBHOCTD;
UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI JUIsl JOCTHXKEHUS MOCTABJICHHBIX LENed U peaau3alnuu
IUIAaHOB JIESITEILHOCTH; BEIOUPAThH YCHEIIHbIE CTPATETHH B PA3JINYHBIX CUTYAlUsX;



2) yMeHHE MPOAYKTHUBHO OOIIATHCS M B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM Jes-
TEJIbHOCTH, YYUTHIBATh MO3HMLUHU JIPYTHX YYaCTHUKOB JEATEIBHOCTH, YPPEKTUBHO pa3peraTh
KOH(JIUKTHI,

3) BnajicHWe HaBBIKAMU MMO3HABATEIBHOM, Y4EOHO-UCCIEAOBATEIHCKON M MPOCKTHOM Jiesi-
TEIbHOCTH, HABBIKAMH pa3pelieHusi IpobiieM; ClIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY
IIOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMNYHbIX METOJI0B [I03HAHHUS;

4) TOTOBHOCTh U CIIOCOOHOCTBH K CaMOCTOSITEIbHON MH(POPMAIIMOHHO-TI03HABATEILHON JIe-
ATENBHOCTH, BJIaJCHHE HABBIKAMH IOJIyUYE€HHUS HEO0OXOAMMOW MH(pOpMAIMU U3 CIOBAPEH pa3HBIX
TUIIOB, YMEHHUE OPHUEHTHUPOBATHCA B PA3IMYHBIX UCTOYHHMKAX HH(POPMAIMH, KPUTHYECKU OLEHH-
BaTh U MHTEPIPETHUPOBATH HHPOPMALINIO, TTOITYIaEMYIO U3 PA3INYHBIX HICTOUHUKOB,;

5) yMeHHue HCIOJIb30BaTh CPEACTBAa MH(DOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIO-
ruil (nanee - UKT) B pelieHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX 33]a4 C
coOirofieHreM TpeOOBaHUN IPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepexeHus,
IPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301MacHOCTH;

6) yMeHue onpeAeNnsaTh Ha3HaueHue U GYHKIMHU Pa3IUYHbIX COLIMAbHBIX HHCTUTYTOB;

7) yMEHHuE caMOCTOSITENIbHO OLICHMBAaTh M IPUHUMATh PELICHUs, ONPENEIIIONINE CTpaTe-
TUIO NTOBEJICHHUS, C YUETOM T'PaXXJAHCKUX U HPABCTBEHHBIX LICHHOCTEH;

8) BIaZieHUE SI3BIKOBBIMU CPEACTBAMM - YMEHHE SICHO, JIOTHYHO M TOYHO M3JaraTh CBOIO
TOYKY 3PEHUS, UCII0JIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPE/ICTBA;

9) BnaneHNe HAaBBHIKAMH TO3HABATEIHLHON pe(IeKCHH KaKk OCO3HAHHS COBEpPIIAEMBIX JICH-
CTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PaHULl CBOETO 3HAHUS U He-
3HAHMSI, HOBBIX MI03HABATEIbHBIX 337a4 U CPEACTB UX JOCTHIKECHHUS.

Ilpeomemmunie pezyromamot 0c60eHUA DA306020 KypCa XUMUU 00JHCHbL OMPANHCANb:

1) chopMupoBaHHOCTH MPEICTABICHUN O MECTe XMMHH B COBPEMECHHON HAyYHOUW KapTHHE
MUpa; TOHUMAaHUE POJIM XUMHUH B (JOPMUPOBAHUU KPyro3opa U (yHKIIMOHATIHHOW IPaMOTHOCTU
YeJI0BeKa JJIs pEeUICHUS IPAKTUYECKUX 3a/1a4;

2) BlIaJicHHe OCHOBOIIOIATAIONIMMHI XUMUYECKUMU MTOHITHIMH, TEOPUSIMH, 3aKOHAMHU U 3a-
KOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

3) BlajeHHe OCHOBHBIMH METOJAaMH HAy4yHOTO MO3HAHMS, HCIOJIb3YEeMbIMH B XHMHU:
Ha0JII0/IeHUE, ONKUCaHuE, U3MEPEHHE, IKCIIEPUMEHT; yMeHue 00pabaTbiBaTh, OOBSICHATH pPe3yiIbTa-
ThI IPOBEJICHHBIX OMBITOB U JIEJIaTh BBIBOJIbI; FTOTOBHOCTh U CIIOCOOHOCTH MPUMEHSATh METOABI MO-
3HaHMS [P PEIICHUN MPAKTUUECKUX 3aadu;

4) chopMHPOBAHHOCTh YMEHUS JaBaTh KOJTUYECTBEHHBIE OLIEHKH U ITPOBOJIUTH PacUeThl 1O
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM;

5) BnajgeHue MpaBUIAMM TEXHMKH O€30MacHOCTH MPU MCIOIb30BAHUU XMMHUYECKHX Be-
LIECTB;

6) chopMHPOBAaHHOCTb COOCTBEHHOH MO3MLMHU MO OTHOIIEHUIO K XMMHYECKOH MH(pOpMa-
LAY, IOJIy4a€MOMN U3 pa3HbIX UCTOYHHUKOB.

2. Conepxkanue y4eOHOro nmpeamMmera « XuMush»

10 xiacc

IIpeamer oprannyeckoi xumuu. Teopusi CTpoeHUs1 OpraHu4YecKux coeguHeHuit A. M.
byraeposa

Teopus ctpoenust opranndeckux coeanHeHuil A. M. bytieposa. [Ipenmer oprannueckon
xumun. OpraHudeckre BellecTBa: MPUPOJHbIE, HCKYCCTBEHHBIE U cHHTeTH4Yeckne. OcoOeHHOCTH
COCTaBa U CTPOEHMsI OpraHndeckux Beuiects. Buranusm u ero kpax. [lonstue 06 yrneBogopoaax.

OCHOBHBIE ITOJIOKEHUSI TEOPUHM XMMHUECKOTO cTpoeHus: byrneposa. BanentHocTs. CTpyk-
TypHbIe (OpMYIbl — MOJIHbIE U cokpauéHHble. [IpocThie (onMHapHBIE) U KpaTHbIE (ABOWHbBIE U
TpoiiHble) cBsi3U. M30Mepsl 1 n3omepusi. B3aumMHoe BIUsIHEE aTOMOB B MOJIEKYJI€.

Jemoncmpayuu. Hexotopsle o0lue XMMHUYECKHUE CBOWCTBA OPraHMYECKHX BELIECTB: MX
rOpeHue, MIaBleHue U o0yriuBanue. Mojenu (IapocTepKHeBbIe U 00BEMHBIE) MOJIEKYJT OpTraHu-
YECKUX COETUHEHHH pa3HbIX KiaccoB. OmpeneneHne 31eMEHTHOT0 COCTaBa OPraHMUYeCKUX COeIn-
HEHUM.

Jlabopamopnsie onvimwi. U3roTOBICHNE MOJIETIEH OPraHUIECKUX COCTMHEHUMN.



Yri1eBo0pOabI U HX NPHPOJHbIE HCTOYHUKH

[Ipenenbubie yrieBogopoasl. Ankanbl. OnpeneneHue. ['OMONIOrH4ecKuil psij alKkaHOB U
ero obmas gopmyna. CTpykTypHas u3zoMepusi yriaepoaHoi nenu. Paaukansl. Homenknarypa an-
KaHOB. XMMUYECKUE CBOMCTBA aJIKAHOB: F'OPEHUE, PEAKIMN 3aMELICHUsI (TaJloreHUpOBaHUE), pe-
aKLMs pa3J0XKEeHWs METaHa, peaklys JEeTHIPUPOBAHMS dTaHa.

Henpenenbuble yrineBomopoasl. AnkeHbl. OtuieH. I'omonormdeckuil psa ankeHos. Ho-
MeHknatypa. CtpykrypHas uzomepus. [IpoMblIIEeHHOE MOTY4YeHHE AJIKEHOB: KPEKUHI M ACTU]-
pupoBaHue ankaHoB. Peakius aerumaparanuu 3TaHONA, Kak J1a0OpaTOPHBINA CHOCOO MOIYYEHMS
STWJICHA. Peakiuu nmpucoeauHeHNs: TuApaTalys, THApOoraJoreHupOBaHue, raloreHUPOBAHUE, T10-
mumepusanuu. IIpaBuio MapkoBHukoBa. Okucienue ankeHoB. KauecTBEeHHbIE peaklMM Ha He-
IIpelIeIbHBIE YIIIEBOLOPOIBI.

Anxanuensl. Kayuyku. Homenknarypa. ConpsixéHnsle nuensl. byraauen-1,3, m3omnpeH.
Peakmus Jlebenepa. Peakuuu npucoenuHeHus ankaaueHoB. Kaydyku: HaTypaJbHBIA, CHHTETHYC-
ckue (OyTasneHOBBIH, N30NPEHOBIN). Bynkanuzanus kayuyka. Pesuna. D00HUT.

Anxunbl. O01ast XapakTepucTUKa romosnorundeckoro psjaa. Criocoosl 00pa3zoBaHus Ha3Ba-
HUW aJKUHOB. XMMUYECKUE CBOMCTBA AllETUIICHA: TOPEHUE, PEAKLIUH IIPUCOEAUHEHUS: THAPOTAIIO-
IreHUpOBaHUE, rajloreHupoBanue, ruaparauus (peakuus Kyuyeposa), — ero mnojsyyeHue u npume-
HeHre. BUHWIXJIOpUA U €ro nojauMepu3anys B MOJUXJIOPBUHUIL.

Apenbl. beH3oun, Kak IPeICTaBUTENIb apOMAaTUYECKUX YIIeBOA0poAoB. CTpoeHHE ero Mo-
JIEKYJIbl U CBOMCTBa (pU3MUECKHE U XUMUYECKUE CBOWCTBA: TOPEHHUE, PEAKIIMU 3aMEIlEeHUs — Ta-
JOreHnpoBaHue, HuTposanue. [lomyyenue u npumeHeHue GeH3oia.

[Ipupoansiii u nomyTHeIN razsl. CocTaB nNpUpoAHOro rasa. Ero HaxoxaeHue B NpUpoJeE.
[TpeumymiecTBa NpUPOJHOro Ta3a Kak TOIUIMBA. XUMHMUEcKas NepepaboTKa MPUPOAHOrO rasa:
KOHBepcusl, upoiun3. CUHTE3-Ta3 U €ro NIpUMEHEHHUE.

[TonyTHble ra3sl, ux cocraB. IlepepaboTka MOmyTHOro raza Ha (pakiuu: CyxoH ras, npo-
naH-0yTaHOBasi CMECh, Ta30BBIN OCH3WH.

Hedts u criocobsl e€ nmepepabotku. CoctaB HedTH U e€ mepepaboTKa: MEperoHka, Kpe-
kuHr, pudopmunr. Heprenponykrer u ux nomydenue. [lorsrne o6 okTaHOBOM umcie. XuMHUYe-
CKHE CIIOCOObI MOBBILIEHNs KayecTBa OEH3MHA.

Kamennsl1ii yromis u ero nepepadotka. KokcoBaHue kKaMeHHOTO YISl M €10 MPOAYKThI: KOK-
COBBIif ra3, aMMHuauHasi BoJja, KAMEHHOYTOJIbHasi CMOJIa, KOKC. ['a3u¢ukanust KaMeHHOTO YTJIsl.

JemoHcTpanuu. ['opeHre npenenbHbIX U HENPEAEIbHBIX YITIEBOJOPOIOB: METaHa, dTaHa,
aniernieHa. KadecTBeHHbIE peaklMy Ha HENpeAebHbIE YIIeBOJIOPO/Ibl: 00E€CIBEUMBAHUE ITUIIC-
HOM U alleTUJIEHOM pacTBOPOB MEepMaHraHara Kanus U OpoMHO# Bojabl. OTHOIIEHHE O€H30ja K
TUM oKuciuTensM. [leruaparanus stanona. ['maponus kapouna kansims. Komnekuuu «Hedts n
He(TenpoayKThl», «KaMeHHBIN yrojbs U NPOaYKTHl ero nepepabotkny», «Kaydayku». Kapra nmones-
HBIX HCKoOmaemsbIX PO.

Jlabopamopuvie onvimel. OOHapyxkeHHE NPOAYKTOB ropeHusi cBeud. lccrnenoBanue
CBOICTB Kay4yKOB.

Kuciopoa- u a3orcoaep:kamue oOpraHnyecKue coeJuHEeHus

Opnoatomuble ciupTel. Onpenenenue. OyHKIMOHAIbHAS THIPOKCUIIbHAS rpynmna. I'oMo-
JIOTUYECKHUM psAJl mpeleNbHbIX OJHOATOMHBIX CIHMPTOB. M30Mepus mosokeHus (pyHKIHOHAIBHON
rpynnsl. BogopoaHas cBsi3b. XMMHUYECKHE CBOMCTBAa CIUPTOB. AnpiernjgHas rpymma. Peaxmus
sTepuukanmy, ciaoxuele 3dupsl. [Ipumenenune cnuptoB. JleficTBHE METHIOBOTO M 3THIIOBOTO
CIIMPTOB Ha OPraHU3M YEJIOBEKA.

MHoOroaTtoMHbI€ COUPTHI. DTUIEHTIIUKONb, KaK MPEACTaBUTENb JIBYXaTOMHBIX WU TJIMIIE-
pUH, Kak IMpEeACTaBUTENb TPEXATOMHBIX CIUPTOB. KauecTBeHHas peaklus Ha MHOIOATOMHBIE
CIIUPTHI, UX CBOWCTBA, OJIy4YeHHe U npumeHenue. [lonsarue 00 anTudpusax.

®enoin. CtpoeHue, NoaydeHne, CBOMCTBA U IpUMeHeHUe GeHona. KauecTBeHHbIE peakiiuu
Ha ¢eHos. B3auMHoe BiusiHUE aTOMOB B MOJIEKyJie (heHoa.

Anpaeruapl U KeToHbl. PopMaNbIEru U alleTalbAETUA, KaK MIPEICTaBUTENN aJlbAETHUI0B,
cocTaB UX MoJieKynl. OyHKIMOHANbHAs KapOoHWIbHAs rpymnna. KauecTBeHHbIE peakIiy Ha alibje-
ruspl. CBONCTBa, MOJlyueHHEe W MpUMEHeHue GopMaibAeruia u aneraibaeruia. Peakuuu mnonu-
KOHJeHcauuu A popmanbaeruga. [loHsTre o keToHax Ha IpUMepe alleToHa.



KapOoHoBbie KUCIOTHI. ['OMONOTHYECKUI PSI MPEACTbHBIX OJIHOOCHOBHBIX KapOOHOBBIX
KucinoT. JKupHble KapOOHOBBIE KHCIOTHL. XUMHUYECKHUE CBOMCTBAa KapOOHOBBIX KHCIOT. [lomyue-
HUE U MPUMEHECHHE MYPABbUHOU M YKCYCHOM KHUCJIOT.

Crnoxuble 3¢upsl. XKupsl. Peakuus stepudukanum. Crnoxuasie 3¢pupsl. XKupsl, ©X cocTaB U
TUAPOIN3 (KUCIOTHBIA U MIENOYHOM ). Mbuta. ['uapupoBaHue KUpOB.

VYraeBoasl. YraeBoasl. MoHocaxapusl. ['roko3a kak anpaerunocnupt. Copout. Momou-
HOKHCJIOE U cnupToBoe Opokenue. dotocuntes. Jucaxapuasl. Caxaposa. [lomucaxapuabl: kpax-
MaJl, HEeJII0JI03a.

AmuHbl. AMuHOrpynna. AMHUHBI NpelesibHble U apoMaTtudyeckue. AHuinuH. [lomydenue
aMuHOB. Peakiust 3unnHa. XuMU4ecKkrue CBOMCTBA U IPUMEHEHUE aMUHOB.

AMUHOKHUCIOTBL. AMUHOKHUCIIOTBI, COCTaB UX MOJIEKYJ U CBOMCTBa, KaKk aM(OTEpHBIX Op-
FaHUYECKUX COEIUHEHMM. [ MuIuH, Kak mpencTaBuTeNb aMUHOKUCIOT. [lonydyenue nonuneruaos
peakuuei noaukonaeHcauuu. [lonsTue o nenTuHOM CBA3M.

benkxu. Ctpoenne MojeKkysn OeKOB: MEepBUYHAs, BTOPUYHAS M TPETHYHAs CTPYKTYyphl. Ka-
YECTBEHHbIE pPEeaKIMK Ha OENKU, UX THAPOIIU3, ACHATypalus 1 OHOJIOTHYECKUE (PYHKIIUH.

Lemoncmpayuu. IlomyuyeHue anpIeruioB OKMCIEHUEM cnupToB. KauecTBeHHasl peakuus
Ha MHOTOATOMHBIE CITUPTHI. 3aBUCUMOCTh PacTBOPUMOCTH (DeHOoJIa B BOJE OT TeMmeparypsl. B3a-
uMozIeiicTBUEe ¢ OpoMHOI Bo0# 1 xJopusiom kene3a(lll), kak kayecTBEHHbIE peakny Ha QEHOI.
Peakuuu cepebpsiHOro 3epKkana u co CBeKenonyueHHbIM ruapokcuom meau(ll) mpu narpeBanum,
KaK KauyeCTBEHHbIE PeaKMu Ha anbjaeruabl. O0pasibl MypaBbUHOM, YKCYCHOM, MaIbMUTUHOBOM U
CTE€apUHOBOM KUCIOT U UX PAaCTBOPUMOCTb B BOJE. AJBJEIH/IHbIE CBOWCTBA U CBOMCTBA MHOIO-
ATOMHBIX CIIUPTOB TJIOKO3bI B peakuuu ¢ ruapokcugom meau(ll). Mnentudukamus xpaxmana.
KauecTBeHHbBIE peakiiy Ha OENKHU.

Jlabopamopnvie onvimosi. CpaBHEHHE CKOPOCTH HCIIAPEHHS BOJBI M 3TaHOJa. PacTBopu-
MOCTh IJIMLEpPUHA B BOJIe. XUMUYECKUE CBOMCTBA YKCYCHOM KUCIOTHI. OnpeneneHue Henpeaeib-
HOCTH pacTUTENbHOro Macia. Mnentudukanus kpaxmaiga B HEKOTOPBIX MPOMYKTax MuTaHus. W3-
TOTOBJIEHHE KpaxMallbHOTro Kiielcrepa. M3roroBienue Mmojeneil Mosekys aMuHoB. M3roroBinenue
MOJIETN MOJIEKYJIbI [NIMLIHHA.

Ipaxmuueckas paboma. nentudukanusi OpraHu4ecKuX COeTuHEHUI.

Oprannyeckasi XuMHsl 1 001eCTBO

buorexnonorus. [lepuoast e€ pazutus. Tpu HampaBieHUs OMOTEXHOJIOTHH: TeHHas (WM
FeHETUYEeCKasl) MHKEHEepUs; KIETOYHas WH)KEHepHsl; OMoJjorudeckas MHKeHepus. |'eHeTmuecku
monudunupoBannbie opranu3mMel (I'MO) u Tpancrennas npoaykuus. Kinonuposanue. UMMoOu-
JIN30BaHHbIE (PEPMEHTHI U UX IPUMEHEHHE.

[Tomumepsl. Knaccudukanust nomumepoB. VICKyccTBEHHBIE MOJMMEPHI: LEUTYIOUI, are-
TaTHBIN MIENK, BUCKO3a, IIeJUIO(DaH.

Cunterndeckue nonuMepsl. [loauMepusanus U MOJTUKOHIEHCALUS, KaK COCOOBI MOTyYe-
Husl noiauMepoB. CuHreTMueckue Kaydykd. [lomuctupos, TedaoH M MOJMBUHUIXJIOPUA, Kak
npeAcTaBuTeNH miactMacce. CHHTETUYECKUE BOJIOKHA: KAallpOH, HAMIIOH, KEBJIAp, TaBCaH.

Jemoncmpayuu. Konnexkuun KaydyKoB, IJIACTMACC, CUHTETUYECKUX BOJIOKOH M W3JEIHH
n3 HUX. GepMEHTATUBHOE Pa3I0kKEHUE EPOKCHIA BOAOPOIA C TIOMOILBIO KaTajga3bl CBEXKEHATED-
TBIX MOPKOBH UJTU KapTOQes.

Jlabopamopnvie onvimul. O3HAKOMIICHHE C KOJUIEKIIMSAMHU Kay4yKOB, IUIACTMACC U BOJO-
KOH.

IIpakmuyeckasa paboma. Pacrio3HaBaHHE TIACTMACC M BOJIOKOH.

11 xaacc.

CrtpoeHue BelecTn

OcHoBHBIE CBelleHUsI O cTpoeHHH atoMa. CTpoeHHe aToMa: COCTaB sipa (HYKJIOHBI) H
anekTpoHHas obonouka. [Tonarue 06 nzoronax. [loHATHE O XUMHUUECKOM dJIEMEHTE, KaK COBOKYTI-
HOCTHU aTOMOB C OJIMHAKOBBIM 3aps0M spa.

[Iepnonnueckas cuctema xumudeckux eMeHToB [[. 1. MenneneeBa B cBeTe cBere yde-
HUS O CTpoeHUHU aToMa. Ou3ndeckuil cMpIch npuHsATol B Tabnuie JI. . MenneneeBa CHMBOIUKHU:
MOPSIIKOBOTO HOMEpA 3JIEMEHTa, HOMepa Iepuoja u Homepa rpynnbl. [[oHSITHE O BaIEHTHBIX



anexkTpoHax. OToOpaxeHne CTPOSHUS JIEKTPOHHBIX 000J0YEK aTOMOB XUMHUYECKHUX 3JIEMEHTOB C
MOMOIIBIO AJIEKTPOHHBIX U 3JEKTPOHHO-TPpaQUIeCKUX GOPMYIL.

OObsicHEeHHE 3aKOHOMEPHOCTEH W3MEHEHHUs CBOWMCTB 3JIEMEHTOB B MEpPUOJAaX M TPYIIax
MEePUOIUYECKON CUCTEMBI, KaK CJIEJICTBUE MX BJICKTPOHHOTO CTPOCHUS. DJIEKTPOHHBIE CeMEecTBa
XUMUYECKUX DIIEMEHTOB.

Cpasuenue [lepuonudeckoro 3aK0Ha U TEOPHH XHMHUYECKOTO CTPOCHHS Ha PHIIOCO(CKOi
OCHOBE: MPEANOCHIIKA OTKpbITUA [lepronyueckoro 3akoHa U TEOPUM XUMUYECKOTO CTPOEHUS Op-
TaHUYECKUX COCIMHEHUM; POJIb JIMYHOCTH B UCTOPUM XUMHH; 3HAYEHHUE MTPAKTUKHU B CTAHOBJICHUU
Y Pa3BUTHUH XUMUYECKUX TEOPUU.

HNonnas xumuyeckas CBA3b U MOHHBIE KPUCTAJUIMYECKHUE PEIIETKH. KaTHOHBI U aHUOHBI:
UX 3apsjbl U Kiaccu(uKalus Mo cOCTaBy Ha IpocThie u cioxHble. [Ipencrasutenu. Ilonstue 00
MOHHON XUMHUYECKOW cBsi3u. MOHHas KpucTaymdeckas pemeéTka u (U3MYecKue CBOWCTBA Be-
1IeCTB, 00YCIIOBJICHHBIE 3TUM CTPOCHUEM.

KoBasienTHast xummuueckasi CBsizb. ATOMHbBIE U MOJICKYJISIPHBIE KPUCTAIUTMYECKUE PEIIETKH.
[loHsATHE O KOBAJEHTHOW CBS3U. DJIEKTPOOTPULATEIBHOCTD, HEMOJSAPHAs U NOJIIpHAs KOBAJICHT-
HbIe CBsA3H. KpaTHOCTh KOBAJIIGHTHOHM CBs3U. MexaHu3Mbl 00pa3oBaHMs KOBAJCHTHBIX CBS3€H: 00-
MEHHBIN U JIOHOPHO- aKUenTOpHbIN. [10sIpHOCTh MOJIEKYIIbI, KAaK CIEICTBUE MOJISIPHOCTH CBSI3U U
reoMeTpuu MOJIEKYIbl. Kpuctaiuinueckue pemeTky ¢ 3TUM TUIIOM CBA3U: MOJIEKYJISIPHBIE U aTOM-
Hble. PU3nMYeCcKUe CBOWCTBA BEIIECTB, 00YCIOBICHHBIE TUIIOM KPUCTAIUTMUYECKUX PEHIETOK.

Merainueckas cBsA3b. [[OHATHE 0 METAIUTMYECKOMN CBSI3M U METAINIMYECKUX KPHUCTAJIINYE-
ckux pewmérkax. Ousnyeckue CBOMCTBA METAJIIOB HA OCHOBE HX KPUCTAIUIMYECKOTO CTPOECHHUSI.
[IprMeHeHrne MeTalIOB HA OCHOBE UX CBOMCTB. YUEPHBIE U LIBETHBIE CIIJIABHI.

Bonopongnas xumuueckasi cBA3b. MeXMOJIEKYJIsIpHAas U BHYTPUMOJEKYJISIpHas BOJOPO-
HBIE CBSI3H. 3HAYCHUE MEKMOJICKYIISIPHBIX BOJOPOJAHBIX CBSA3EH B IPUPOJIE U KU3HU YETIOBEKA.

[Tonumepsl. [lonydyeHune nonumepoB peakUUsIMHU MOJIUMEPU3ALUU U TOJUKOHACHCALUH.
Baxwuelimme mpeacTaBUTENM IUIACTMACC M BOJOKOH, MX IOJIYyYEHHE, CBOWCTBA M IMPUMEHEHUE.
[loHsiTHE O HEOPraHMYECKUX MOJUMEPAX U UX MPEICTABUTEIN.

HucnepcHbie cuctemsl. [londarue o qucnepcHoil gaze u qucnepcuoHHON cpene. Arperar-
HOE COCTOSIHME pa3Mep 4YacTull ¢a3bl, Kak OCHOBa AJsl KiIacCU(UKAIMHM IUCIIEPCHBIX CHUCTEM.
DOMYyJIbCUH, CYCTICH3UH, a3PO30JIH — TPYIIBI TPyOOAUCTIEPCHBIX CUCTEM, UX TIPEACTABUTENH. 30JIH
Y TEJIM — TPYIIbl TOHKOJAUCIIEPCHBIX CUCTEM, UX NpencraButenu. [loHaTre 0 cuHepe3uce u Koa-
TYJISIUH.

Jlemoncmpayuu. Ilepruoanueckoi cucreMsl XuMudeckux aaeMeHToB 1. M. Menneneesa B
paznuuHbIX popmax. Mojenb HOHHOW KPUCTAJUTMYECKON perETKNA Ha TIPUMEpPEe XJIOpUAa HATPUSI.
MuHnepaiibl ¢ 3TUM TUIIOM KPUCTAJUIMYECKON PEIETKOM: KAJIBLUT, TAIUT. MOoAEeNn MOJIEKYISPHOU
KPHUCTAJUIMYECKOM PEIETKN HA IPUMEPE «CYXOro JibAa» WA MOJIa U AaTOMHOW KPUCTAIIMYECKOMN
peméTKU Ha MpUMepe anmasa, rpaguTa uin KBapia. Mojenb MoIsipHOTro o0béMa raza. Moaenu
KPUCTAJUTMYECKUX PEHIETOK HEKOTOPHIX MeTaiuioB. Kosuiekiuu oOpa3ioB pa3IMUHBIX JUCIIEpC-
HbIX cucteM. CUHEpE3uc U KOoarysiusi.

Jlabopamopusie onvimsi. KOHCTpyHpOBaHUE MOJEITH METATUYSCKON XUMHUYECKOU CBSI3H.
[TomyueHue KOJTOUIHOTO pacTBOpa KyprUHOTo OejKa, MCCIeOBaHNUEe €r0 CBOMCTB C TOMOIIIBIO J1a-
3€pHOM yKa3KH M MPOBEIACHUE €ro JeHarypauuu. [lomyyeHne 3mMysbCUU pacTUTEIBHOTO Macia U
HabOmoieHue 3a e€ paccnoeHueM. [lonydeHne cycrieH3un «M3BECTKOBOTO MOJIOKA» W HAOIIOJACHHE
3a €€ ceJUMEHTAIIEN.

XuMHUYecKHe peakuuu

Knaccudukanmss XumMuaecknx peakiuii. AJJIOTPONU3alNAs U U30MEpU3aIusl, KaK peaKkIuu
0e3 U3MEHEeHHsI COCTaBa BelecTB. AJutoTponus U e€ npuunHbl. Knaccudukaius peakiiuii mo pas-
JUYHBIM OCHOBAHMSIM: TI0 YHCIIY U COCTaBY PEareHTOB M MPOIAYKTOB, O ¢a3e, MO WCIOTH30BaHUIO
Karajau3aTopa uiu GepMeHTa, o TeroBoMy G dekTy. TepMoXuMHUeCKre YpaBHEHUS PEAKITHiA.

CKOpOCTh XMMHYECKHX peakiuil. DaKTOpbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XUMHUYECKHX
peaKkuuii: IpUPOIa pearupyroInX BEIIECTB, TEMIIEPATYPa, IUIOIIAb UX CONPUKOCHOBEHUS pearu-
PYIOIIUX BEIIECTB, UX KOHIIEHTpalus, NpUCYTCTBUE KaTtanu3aropa. [lonarue o karamuze. dep-
MEHTBI, KaK OMOJIOTHYeCKHe KaTalinu3aTopbl. MHIHOUTOPEI, KaK «aHTOHUMBI» KaTaau3aTOPOB U UX
3HAYEHUE.



XUMHUYECKOe paBHOBECHE U CIIOCOOBI ero cMmenieHus. Kiaccupukanus XUMUYECKUX peak-
U 110 pU3HAaKy uX HampasieHus. [loHsaTne 06 00paTUMBIX PeaKIUAX U XUMHUYECKOM PaBHOBE-
cun. [punamun Jle-Illarenbe u cnocoObl cMemeHUs XUMHUYECKOTo paBHOBecus. OOmmas xapakre-
PHUCTHKA peaklMii CHHTE30B aMmMuaka u okcuaa cepbl(VI) n paccMoTpeHne ycioBUil CMEILIEHUs UX
paBHOBECHS Ha IPOU3BOJCTBE.

I'uaponns. O6patuMelii 1 HEOOpaTUMBIA THApONU3bL. [Haponus coneil u ero tumel. ['ua-
pOJIM3 OPraHUYECKUX COEAMHEHUI B KUBBIX OPraHU3MOB, KaK OCHOBa oOMeHa BeiecTB. [lonarue
00 PHEepreTHYecKoM 0OMEHE B KJIETKE U POJIM TUAPOIN3a B HEM.

OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIE PeaKuU. CTEIEHb OKUCIICHUS U €€ OIPENEICHHE 110
dopMynaM OpraHMYECKUX U HEOPTaHWYECKUX BEIIECTB. DJIEMEHTHI U BEIIECTBA, KAK OKHUCIUTEIN
1 BoccTraHoBUTENU. [IoHATHE O mponeccax OKUCIIEHUs U BoccTaHOBIIeHUA. COCTaBiIeHUE ypaBHE-
HUI XMMHYECKHX PEaKLUil Ha OCHOBE AJIEKTPOHHOTO OanaHca.

ONEeKTPOIN3 pacIuIaBOB M PaCTBOPOB ANIEKTPOJIMTOB. XapaKTEPUCTUKA DIIEKTPOJIN3a, KaK
OKHCITUTEIbHO-BOCCTAHOBUTENBHOTO Tpouecca. OCOOEHHOCTH 3JEKTPOSIN3a, MPOTEKAIOMIETo B
pacTBOpax 3J1eKTpONMTOB. lIpakTHUeckoe NpUMEHEHNE IEKTPOJIN3A: MOIYYEHHE TaJIOTEHOB, BO-
JI0poJa, KMCIOPO/a, MEIOYHbIX META/UIOB M LIEIOYEH, a TaKKEe AFOMUHUSA DJIEKTPOIM30M pac-
IUIABOB U PAaCTBOPOB COEAVHEHUH ITHUX 2JIEMEHTOB. [[oHsATHE O ranbBaHOIIACTHKE, FaJIbBaHOCTE-
r'ud, paQUHUPOBAHUH IIBETHBIX METAJIJIOB.

Hemoncmpayuu. PacTBopeHre CEpHON KUCIOTHI U AMMHUAYHOM CENUTPBI U (UKcaLus Telm-
JIOBBIX SIBJICHUW VISl 3TUX MPOLIECCOB. B3auMoAenCcTBUS paCTBOPOB COJISIHOM, CEPHOM M YKCYCHOU
KHCJIOT OJMHAKOBOW KOHIIEHTPALUU C OJMHAKOBBIMU KyCOUYKaMH (IpaHyjaMH) IIMHKA M B3aUMO-
JIeIICTBHE OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAJJIOB (MarHus, LIMHKA, JK€JI€3a) C paCTBOPOM COJISI-
HOW KHCJIOTBI, KaK IIPUMEP 3aBUCUMOCTH CKOPOCTH XMMHYECKMX PEAKLUI OT MPUPOJBI BELUIECTB.
BsanmopeiicTBre pacTBOpPOB THOCYJNIb(haTa HATPHs KOHLIEHTPAIIMU U TEMIIEPATyphl C PACTBOPOM
CEpHOH KHUCIIOTBHI. MOAEIMpPOBaHNE «KUIAILETO cI0s». VIcrob30BaHNEe HEOPTAaHUYECKUX KaTaju-
3aTOpoB (COJel jkere3a, HOaUAa Kalns) U TPUPOIHBIX 00BEKTOB, COJACPKALINX KaTaja3y (Cbipoe
MsICO, KapTodens) JUlsl pa3jiokKeHus Nepokcuja Bojaopoja. B3aumopelicTBue IMHKA C COJSTHOM
KHUCJIOTON HUTPATOM cepedpa, Kak MpUMepbl OKUCIUTEIbHO-BOCCTAHOBUTEIBLHON peakuil U peak-
i oomeHa. KoHcTpyupoBanue mozaenu siexkTponusépa. BupeopparMeHT ¢ NpPOMBINUIEHHON
YCTaHOBKM ISl IOTYYEHUSI ATFOMUHUS.

Jlabopamopnvie onvimul. Unntoctpanus npasuwia bepromie Ha npakTUKe — MPOBEICHUE
peakuuii ¢ o0pa3oBaHUEM OcajiKa, ra3a U BOJIbl. | €TepOoreHHbl KaTanu3 Ha IpUMepe pa3iokKeHHs
NEPOKCHJAa BOAOPOAA B NPHUCYTCTBUM JHMOKCHAA MapraHua. CMelleHHue paBHOBECUS B CHCTEME
Fe3+ + 3CNS— < Fe(CNS)3. HMcnbiTaHue MHAMKATOPaMH Cpellbl PACTBOPOB COJEH Pa3IUYHBIX
TUNOB. OKHCIUTEIHHO-BOCCTAHOBUTEbHAS PEAKLIMs M Peaklus OOMeHa Ha MpUMepe B3auMO/Iei-
cTBUs pacTBOpoB cyabhara meau(ll) c xenezom u pacTBOPOM LIETOUH.

IIpakmuyeckasa paboma. Penienne 3KCepUMEHTAIBHBIX 3ajau 10 TeMe «XUMHUYecKast pe-
aKILIHS.

BewmecrBa 1 ux cBoiicTBa

Mertamibl. ®usndeckrue CBONCTBA METAILIOB, Kak (DYHKIUS UX cTpoeHus. Jlenenue meta-
JIOB HA IPYNIIBI B TEXHUKE U XUMHUU. XUMUYECKHE CBOMCTBA METAJIJIOB M DJIEKTPOXUMHUYECKHUN Psifl
HanpspkeHud. [loHsTue 0 MeTaoTepMun (aTIFOMUHOTEPMHUH, MarHUETEPMUU U JIp.).

Hewmerannsl. biiaroponnsie rassl. Hemeramisl kak okucnurenu. Hemeramisl kak BoccTa-
HOBUTENU. Psij anexTpoorpunarensHoct. HEpTHBIE Wil OJ1aropoaHble rasbl.

Kucnorsl Heopranuueckue M opraHudeckue. KHCIOTBI € TOYKM 3peHUS aTOMHO-
MOJIEKYJISIPHOTO y4deHHsl. KHCIIOTBI ¢ TOUKH 3peHUs TEOPHH 3JIEKTPOIUTUYECKON IUCCOLUAIUY.
KucnoTsl ¢ TOUkH 3peHust npoToHHOH Teopun. OOmMe xuMuyeckre cBoiictsa kuciot. Kmaccudu-
Kallys KUCIIOT.

OcHOBaHMsI HeOpraHMuYeckKue M opraHumdeckue. OCHOBaHMS C TOYKHM 3pEHUS aTOMHO-
MOJIEKYJISIpHOTO yueHHs. OCHOBaHUS C TOUKH 3pEHUS] TEOPUHU IEKTPOIUTHUUECKON JUCCOLUAIUY.
OcHOBaHMS ¢ TOYKU 3peHUs TPOTOHHOU Teopuu. Kimaccudukariyst oCHOBaHMM. XUMHUECKUE CBOII-
CTBa OPTaHUYECKUX U HEOPTaHUUECKUX OCHOBAHMIA.

AMpoTepHbIe COeIMHEHUsI HEOpraHWYecKue 1 opranndeckue. Heopranmueckue amgorep-
HbI€ COETUHEHUS: OKCUJIbI M THAPOKCUBI, — UX CBOMCTBA U MoiyuyeHue. AMpOTepHble OpraHu-
YeCKHE COEAMHEHNS Ha IPUMEpPE aMUHOKUCIOT. [lentuasl u nentuaHas cBsA3b.



Comu. Kmaccudukanus coneir. XKéctkocte Boabl u crocoObl €€ ycrpanenus. Ilepexon
kapOoHara B ruipokapooHat u oopatHo. OOIIMe XUMUYECKHUE CBOMCTBA COJIEH.

Jlemoncmpayuu. Konnekusa metamioB. Komiekuus HeMetannoB. B3zaumoneicTBue KOH-
LIEHTPUPOBAHHOM a30THOM KMCIJIOTBI C MEJbI0. BCIbIIIKAa TEPMUTHON CMECH. Bcembliika 4€pHOro
nopoxa. BeITecHeHue rajJoreHoB U3 UX pacTBOPOB JIPYTMMHU rajoreHamu. B3aumoneiictBue napos
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KHCIOTHI M aMMHuaka («apiM 0e3 orasi»). [lomydeHnue
aMMHaKa U M3y4YEHUE €ro CBOMCTB. Pa3MuHble Cilydau B3aMMOJEUCTBHUS PAaCTBOPOB COJIEH allro-
MUHUSA €O WENOoUbl0. [lonmyuenune kECTKOM BOJIBI M YCTPAaHEHUE €€ )KECTKOCTH.

Jlabopamopuvie onvimsi. llomyuyeHue HEpaCTBOPUMOrO THUAPOKCHIA U €ro B3aUMOJCH-
cTBUE C KucioTou. MccinenoBanue KOHIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM M YKCYCHOW KHUCTIOT
KalreJbHbIM METOJOM IpHU MX pazbaBineHuu Boaou. [lonmyduenue amporepHOro TUIPOKCHUIA U U3Y-
YeHue ero cBOMCTB. [IpoBeeHre KayeCTBEHHBIX PEAKIIHii 10 OMPEIETICHUIO0 COCTaBa COJIH.

Ipaxmuueckas paboma. Penienne SKCriepuMEHTANBHBIX 3a7a4u 10 Teme «BemecTBa u ux
CBOMCTBa.

XuMHUSA U COBpeMeHHOe 00111eCTBO

[IpousBoacTBOo aMmuaka U MetaHona. [loHATHE 0 XUMUYECKOW TEXHOJOTUU. XUMHUYECKUE
peakuu B MPOM3BOJACTBE aMMuaka U MeraHoja. OOmias kinaccuuKalMoHHAs XapaKTepUCTHUKA
peakiuii CMHTE3a B MPOM3BOJCTBE 3THX MPOAYKTOB. HaydHble NMPUHLMIIGI, JIEKalUe B OCHOBE
MIPOU3BOJCTBA aMMHUaKa U MeTaHoja. CpaBHEHHUE 3TUX MPOU3BOJICTB.

XuMHUecKasi TpPaMOTHOCTh KaK KOMIIOHEHT OOIIEeH KyJIbTYphl ueloBeka. MapkupoBka yra-
KOBOYHBIX MAaTEpHalIOB, 3JIEKTPOHUKH M OBITOBOM TEXHHMKH, SKOJOTUYHOTO TOBapa, MPOIYKTOB
MATAHUS, STUKETOK M0 YXOJy 32 OHEHKIOM.

Jemoncmpayuu. Monenb NpOMBIIIJIEHHON YCTAHOBKU MOJYYEHHUs CEPHOU KUCIOTHL. Mo-
JieTb KOJIOHHBI CHHTE3a aMMHuaka. BugeopparMeHTsl U CIIaif/ibl O CTEMEHU SKOJIOTHYECKON YHCTO-
ThI TOBapa.

Jlabopamopuvie onvimoel. VI3ydeHue MapKUPOBOK Pa3IMYHBIX BHJIOB MPOMBIINUICHHBIX H
IIPOJIOBOJIbCTBEHHBIX TOBAPOB.

3. TemaTH4eckoe MJIAHUPOBAHHUE
TemaTuueckoe mianupoBanue 1o xumuu aia 10-11 kmaccoB coctaBieHo ¢ ydeToM pado-
yei nporpammsl Bocnutanuss MAOY I'mMuasust Nel na 2021-2026 roxasr (moxyns «llIkonbHbIi

YPOK»).
10 kaace

Ne KoauuecTBoO
Tema ypoka
YpPOKa 4acoB

Tema 1. Ilpeamer opranu4yeckoil XMMHH.
Teopusi crpoenus opranndeckux coeuHennii A. M. byraeposa (2 yaca)

13 IToBTOpenue n 06obIIEeHNEe

KonTponbnas pabota Ne 1 «Teopust cTpoeHUs OpraHUYEeCKUX COeTH-
Henuit A.M. bytnepoBa. YriaeBoaopoab»

1 IIpenMeT opraHuyecKol XUMUU 1
5 OCHOBHBIE TIOJIOKEHHUST TEOPUU XUMUIECKOTO cTpoerns A.M. bytre- 1
poBa
Tema 2. YriieBogopoabl U MX NpPUPOAHbIe HCTOYHUKH (12 yacoB

3-4 | AnkaHsl 2
5-6 | AnkeHsl 2
7 Ankaguensl. Kayuyku 1
8 AJKUHBI 1
9 ApeHbl 1
10 IIprpoaHbII ¥ IONMYTHBIN ra3bl 1
11 Hedtb 1 cnocoOb! €€ nepepaboTku 1
12 KameHHsI# yrousib U ero nepepadoTka 1
1

1

14

Tema 3. Kuciiopoa- u azorcoaep:kainme oprannyeckue coexuHenus (14 yacos)

15-16 | OgHOATOMHBIE CIIUPTHI 2

17 MHOroaTroMHbIE CITUPTHI 1




18 denHo 1
19 AJpaerunsl 1 KETOHBI 1
20 KapOoHOBBIE KHCITOTHI 1
21 Cnoxxnbie 3¢upsbl. JKupbl 1
22 VYraeBoanl 1
23 AMUHBI 1
24 AMUHOKHUCIOTBI 1
25 benku 1
26 prlKTI/I‘leCKa}I paborta Ne 1. UnenTudukanusi OpraHMuecKuX coearuHe- 1
HUH
27 IToBTOpeHMe 1 0600IIEHNE 1
28 KonTponbnas padota No2 «Kucnopoi- u a30Tcoaepkaiue oprannde- 1
CKHE COCTUHEHUS
Tema 4. Oprannyeckasi XuMusi H 00611ecTBO (5 YacoB)
29 buorexnonorus 1
30 [Tonumepsl 1
31 CHHTETHYECKHE MTOJIMMEPBI 1
32 ITpakTnueckas pabora No 2 1
33 [ToBTOpenue u 0600menue Kypca. [logseaeHne nToroB yaeOHOTO roj1a 1
34-35 | PezepBHOE BpeMs 2
Bcero 35 yacoB
11 kaace
Ne KosmmuecTBO
ypoka Tema ypoxa 4acoB
Tema 1. CtpoeHue BemecTs (9 4acoB)
1 OCHOBHBIE CBEJIEHUS O CTPOCHUHU aTOMa 1
5 [Iepuoanueckas cucrema xumuueckux aneMeHToB . . Menzaeneesa 1
B CBETE YUCHUS O CTPOCHUU aTOMa
3 Cpasnenue [lepuogunueckoro 3akoHa 1 TEOPUH XUMHUYECKOTO CTPOe- 1
HUs Ha Qpri1ocopckoil OCHOBE
4 Honnast xumudeckasi CBsi3b 1 MOHHBIE KPUCTAIUTHYECKHE PEIIETKH 1
5 KoBaneHTHast XuMu4eckast CBsi3b. ATOMHBIC U MOJICKYJISIPHBIC KpH- 1
CTAJUTMYECKHE PEIIETKU
6 MeTtannndeckast XkMU4ecKasi CBSI3b 1
7 Bonopoanas xummudeckas CBs3b 1
8 ITonmmepsl 1
9 JlucriepcHbIe CUCTEMBI 1
Tema 2. Xumuueckue peakiuu (12 yacon)

10-11 | Knaccudukaus XMMHUECKUX PeaKIni 2
12 CKOpOCTh XMMHUYECKUX peaklui 1
13 OOpaTUMOCTh XMMHUECKHUX peakinii. XMMUYEeCKOe paBHOBECHE U CIIO- 1

CcOOBI €70 CMEIIEHUS

14-15 | I'maponus 2
16 OKHCIINTETEHO-BOCCTAHOBUTENIBHBIE PEAKIINH 1

17-18 DNEeKTPOIN3 PacIjIaBoB U pacTBOpoB. [IpakTudeckoe mpuMeHeHne 9

AJIEKTPOJIN3A
19 [TpakTuueckas padbota Ne 1. Pemenne skcriepuMeHTaNbHBIX 3374 MO 1
TeMe «XMMHAYECKAsl peaKus»
20 IToBTOpenue u 00001IeHNE U3YYEHHOTO 1
21 Kontponsnas padora Ne 1 «Ctpoenue BeniecTBa. XuMHUYecKast peak- 1
THSDY
Tema 3. BemecTBa n ux cBoiicTBa (9 4acoB)
22 | Meramnsl 1




23 Hewmerannsl. bnaropoansie rassl 1
24 Kucnotel Heopranmdeckie u OpraHndecKue 1
25 OcHOBaHMsI HEOPraHUYECKHE U OPraHUUYECKUE 1
26 AMdoTepHbIE COSTUHECHNSI HEOPTAHNYECKUE U OPTraHNYECKUE 1
27 Connm 1
28 [TpakTrueckas padota Ne 2. PerieHue sKcriepuMeHTaIbHBIX 3a/1a4 110 1
TeMme «BenecrBa u ux CBOMCTBa»
29 IToBTOpeHME M 00600IIIEHUE TEMbI 1
30 Kontposbras padota Ne 2 «BemecTBa 1 X CBOHWCTBa» 1
Tema 4. Xumusi 1 cOBpeMeHHOe 0011ecTBO (4 4acoB)
31 XuMuyeckasi TEXHOJIOTHS 1
32 XuMHUYECKasi TPAMOTHOCTh KaK KOMITIOHEHT OOIIEH KyIbTyphl YeIOBEKA 1
33-34 | IloBTOopenue u 0600meHue Kypca. [logseneHne nToroB yaeOHOro roma 2
35 PesepBHOE Bpemst 1

Bcero 35 yacos




