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PABOYAS ITPOT'PAMMA 11O XUMHMH 10 — 11 kaacest ®PT'OC
IpeameTHas aunus yueonukon O. C. I'adpuensina, U. I'. OcTtpoymoBa, C. A. Caaakoa. 10 kiacc. ba3oBblii ypoBeHb
JInuHOCTHBIE, MeTanpeMeTHbIe M NIPeIMeTHbIEe Pe3y/IbTaThbl 0CBOCHHS Kypca
OOyyeHue XUMHMM B CpelHEH IIKoje Ha 0a30BOM YpPOBHE IO JAHHOMY KypCy CHOCOOCTBYET AOCTH)KEHUIO OOYYarOLIUMMCS CIEAYIOIUX JAUYHOCHIHBIX
Pe3yibmamoe:.
1. [IaTpuoTHYecKoe BOCIMTAHHE:
—  poccuiicKas UAEHTUYHOCTb, CIOCOOHOCTh K OCO3HAHUIO POCCUICKOM UIEHTUUHOCTH B MOJIUKYJIbTYPHOM COLIMYME, UYBCTBO IPUYACTHOCTH K
HCTOPUKO-KYJIbTYPHOM OOLIHOCTH poCCHiicKOroHapoja u cynpoe Poccun, maTpuoTu3M, FOTOBHOCTB K CllyKeHHI0 OTe4ecTBy, €ro 3aluTe;
—  YB@XEHHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH Iiepes; PoqnHOM, rop1ocTy 3a cBOMKpau, cBOX PoauHy, npouuioe u HacTosuiee
MHOTI'OHAI[MOHAJIBHOT0 Haposa Poccuu, yBakeHHe K rocyJapCTBEHHBIM CUMBOJIaM (rep0, ¢iar, rTuMH);
—  (hopMHpOBaHKE YBAKCHHS K PYCCKOMY SI3bIKY KaK TOCYJapCTBEHHOMY s13bIKY PoccuiickoiiDenepanu, BISIOMEMYCs OCHOBON POCCHICKOM
UJACHTUYHOCTHU U IVIABHBIM (PaKTOPOM HAIIMOHAJILHOTO CaMOOIIPEIEIEHUS;
—  BOCIHUTAaHHE YBAXCHUS K KYJIbTYpe, S3bIKaM, TPAIUIHMIM U 00bI4asiM Hapo10B, IpokuBatonmx BPoccuiickoit denepannu.
2. I'pazknanckoe BOCIIUTAHHeE:
—  IPaXJaHCTBEHHOCTb, IPa)XJaHCKasl O3NS aKTUBHOT'O M OTBETCTBEHHOTI'O WIEHA POCCUIICKOr0001ECTBA, OCO3HAIOIIETO CBOM KOHCTUTYL[MOHHbIE
1paBa ¥ 00s13aHHOCTH, YBAXKAIOILETO 3aKOH U MPABONOPSAI0K, 0CO3HAHHO MPUHUMAIOLIETO TPAJUIIMOHHbBIE HAIMOHAJIbHBIE U 00IIeUeI0BEeYeCKHe
I'YMaHUCTHYECKHE U JEMOKPATUUYECKHE LIEHHOCTH, TOTOBOI'O K YYaCTHIO B OOIIECTBEHHOM KU3HY;
—  NpU3HAHHE HEOTUY)KJAaeMOCTH OCHOBHBIX IIPaB M CBOOO/I YeJIOBEKa, KOTOPhIE MPUHAIIEKAT
KaXI0My OT POXJEHHUSI, TOTOBHOCTb K OCYILIECTBJIEHUIO COOCTBEHHBIX MPaB U cBO0O] 0€3 HapyLIEHUAIIpaB U CBOOOA IPYTUX JIULI, TOTOBHOCTb
OTCTaMBaTh COOCTBEHHBIE ITPaBa U CBOOO/IbI YEIOBEKA U TPaKIAaHUHA COIIACHO OOIIENPU3HAHHBIM IPUHIUIIAM U HOPMaM MEXyHapOAHOTIO IIpaBa U B
coorBercTBuM ¢ Konctutynuent Poccniickon @enepannu, mpaBoBasi ¥ MOJUTUYECKAs TPAMOTHOCTB;
—  MHMPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOWIPAKTUKH, OCHOBAaHHOE Ha JMAJIOre KyJIbTyp, a
TaK)K€ PA3JIMYHBIX POPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;
—  HMHTEPUOPHU3aLHUs LICHHOCTEN JEMOKPATUU U COLUAIBLHOMN COJIMAAPHOCTH, TOTOBHOCTD KJAOTOBOPHOMY PETYIMPOBAHUIO OTHOLLIEHUN B
IpyIIIE WU COLMAIIBHON OpraHU3alNy;
—  TOTOBHOCTbH O0YYaIOLIUXCS K KOHCTPYKTUBHOMY YYacTHIO B IPUHATUY PEIICHHH, 3aTparuBaroIliX UX MpaBa U HHTEPECHI, B TOM YHUCIIE
B pa3IMUHBIX popMax OOIIECTBEHHOMCAMOOpraHU3aIiK, CAaMOYIIpaBJIeHUs], OOIIIECTBEHHO 3HAUMMOM JESITeIbHOCTH;
—  TPUBEPKEHHOCTb UAESIM UHTEPHALMOHAIN3MA, APYKObI, PABEHCTBA, B3aMMOIIOMOILIM HAPOJOB;BOCIUTAHNE YBAKUTEIBHOTO OTHOIIEHUS K
HAIlMOHAJILHOMY JIOCTOMHCTBY JIFOJIEH, UX UYBCTBaM, PEIUTHO3HBIM YOCKICHUSM;
—  TOTOBHOCTb O0YYaIOUIMXCS MPOTUBOCTOSATH UAEOJIOTHH SKCTPEMHU3Ma, HAIlMOHATU3MA,
KceHO0(poOUH; KOPPYNIMH; TUCKPUMHUHALIMY IO COLIUAIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAllMOHAJIBHBIMIIPU3HAKAM U IPYTUM HEraTUBHBIM COL[MAJIbHBIM
SBJICHUSIM.
3. lyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
—  OpHEeHTaIMsl 00yUYaroIMXCsl HA TIOCTUKEHHE JINYHOTO CYACThS, PealIN3allUI0 TTO3UTUBHBIX JKU3HEHHBIX MEPCIEKTUB, UHUIIMATUBHOCTD,
KpeaTUBHOCTb, TOTOBHOCTh M CIIOCOOHOCThH K INYHOCTHOMYCaMOOIPEIEICHHIO, CIIOCOOHOCTh CTaBUTh LI€TU U CTPOUTH JKU3HEHHBIE TJIaHbI,
—  TOTOBHOCTH K CAMOOOCITY>KUBAHHIO, BKIIFOYast 00yueHHe U BBIIOJHEHHE JOMAIIHUX 00s13aHHOCTEH.
—  TOTOBHOCTb U CIIOCOOHOCTH 0OecTeuuTh ce0e U CBOUM OJIM3KUM JIOCTOWHYIO )KM3Hb B IIPOLIECCECAMOCTOSITEILHOM, TBOPUECKON U OTBETCTBEHHOM
JEeATEIbHOCTH;
—  TOTOBHOCTb U CIIOCOOHOCTh 00YYarOIIMUXCS K OTCTAWBAHUIO JINYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHUSI, TOTOBHOCTh M CIIOCOOHOCTh



BblpaGaTLIBaTI: CO6CTB€HHYIO IIO3UIINIO 11O OTHOIICHHUIO K O6IJ.I€CTB€HHO-HOJII/ITI/I‘I€CKI/IM COGBITI/ISIM MPOIIOTO U HACTOALICTO HA OCHOBC OCO3HAHUSA U
OCMBICJIEHUS UCTOPHH, TYXOBHBIX [IEHHOCTEH U IOCTUKEHUI HAIIEH CTPaHBbI;

—  OTBETCTBEHHOE OTHOIICHHE K CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSITHS [IEHHOCTEMCEMENHOM KU3HU;

—  TOJIOKUTEIbHBIA 00pa3 CeMbH, POJUTENIHCTBA (OTLIOBCTBA M MATEPUHCTBA), UHTEPUOPU3ALIUS TPATUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

—  HPABCTBEHHOE CO3HAHUE U MOBEJICHHE HAa OCHOBE YCBOCHUS OOIICUYEIOBEUECKHUX [IEHHOCTEHN, TOJIEPAaHTHOI'O CO3HAHUSI U TTIOBE/ICHHUS B
MOJIUKYJIbTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JIUAJIOT C IPYTHMMH JIIOJbMH, IOCTUTaTh B HEM B3aMMOIIOHUMAaHHUSI, HAXOAUTh 001I1e

eI U COTPYAHUYATD IJId UX OOCTHUIKCHUS

—  NPUHATHE TYMAaHUCTHUYECKHUX [EHHOCTEH, OCO3HAHHOE, YBAXKUTEILHOE U TOOPOKEIATEIbHOSOTHOILIEHUE K IPYTOMY UEJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHHUIO;

—  CHOCOOHOCTH K COMEPEKUBAHUIO U (POPMHUPOBAHUE MTOZUTUBHOTO OTHOILIECHUS K JIOSM, B TOM YHCJIE K JIULIAM C OFPaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0POBbs U HUHBAIU1aM;

—  (hopMupoBaHH€e BHIPAKEHHOU B MOBEJACHUN HPABCTBEHHON MO3UIIMH, B TOM YHCIIE CHIOCOOHOCTHK CO3HATEIBLHOMY BEIOOPY A00pa, HPABCTBEHHOT'O
CO3HAHUA U IMOBCACHUS HAa OCHOBC YCBOCHHA O6HIG‘-I€JIOBG'—ICCKI/IX HGHHOCTGI;'I M HPaBCTBCHHBIX YYBCTB (‘ICCTI/I, aojira, CripaBCJIMBOCTH, MUJIOCCP AN U
IpyXemoous);

—  pa3BUTHE KOMIICTCHIIUN COTPYJHUYECTBA CO CBEPCTHUKAMHU, IETHbMHU MIIAJIIIIETO BO3pACcTa, B3POCIBIMU B 00pa30BaTelIbHOM, OOIIECTBEHHO
TMOJIE3HOM, Y4eOHO-HCCIIeI0BATENbCKOM, TPOSKTHOM UIPYTHX BUAX JEATEIBHOCTH.

4. JcTeTYecKoe BOCTIMTAHUE:

— 9CTETHUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTH K 3CTETUYECKOMY 00yCTPOWCTBY COOCTBEHHOTO OBITA.

— IEHHOCTHOE OTHOIICHHE K TPEKPACHOMY, BOCTIPUSTHE UCKYCCTBA KaK 0CO00 (hOPMBI TIO3HAHUS U TIPEOOPa30BaHMS MUPA;

— 9CTETHUYECKOE BOCIPUSATHUE MPEAMETOB U SIBICHUMN A€HCTBUTEIBHOCTH, Pa3BUTHE CIIOCOOHOCTH BHUJIETh M LICHUTH IPEKPACHOE B MMPUPOJE, OBITY, TPYIE,
CIIOPTE U TBOPYECTBE JIIO/ICH, 00IIECTBEHHOM KU3HU;

— TMpejacTaBiIeHne 00 UCcKyccTBe HapoaoB Poccum.

5. ®u3uveckoe BOCIUTAHNE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS U IMOIHOHAJIBHOI0 0JIATONOJIYYHS

— TMPUHATHE U pealln3alus HEHHOCTe! 3J0pOBOro U OE30MacHOTr0 00pasa KU3HH, OepeHOe, OTBETCTBEHHOE 1 KOMIIETEHTHOE OTHOIICHHE K
COOCTBEHHOMY (PM3UYECKOMY M IICUXO0JIOTUYECKOMY3/10POBbIO;

— HETPUSATHE BPEIHBIX MPUBBIUEK: KYPEHUs, YIIOTPEOICHUS aIKOT0JIs, HAPKOTHUKOB.

— TOTOBHOCTH M CLIOCOOHOCTh OOYUYAIOIIMXCS K CAMOPA3BUTHUIO M CAMOBOCIIUTAHUIO B COOTBETCTBUH C OOIIIEUETIOBEUECKUMU [IEHHOCTSIMU U UJeaIaMH
Ipa)xIaHCKOTr0 0OIIECTBa, MOTPEOHOCTHB (PU3MUIECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHITUSX CIIOPTUBHO-030POBUTEIHHON JAESITENEHOCTHIO;

— 6€p€)KHO€, OTBETCTBCHHOCHU KOMIICTCHTHOC OTHOIIICHUEC K (1)I/I3I/ILIGCKOMY 1 IICUXOJIOTMYCCKOMY 310POBBIO JPYIUX J'IIOI[CfI, YMCHHUEC OKa3bIBATh
MEPBYIO MTOMOIIIb;

— (¢u3HYecKoe, IMOIMOHAIBHO-TICUXO0JIOTHUECKOE, COITUATBLHOE 01aronoiyyre 00yJarommuxcs BXXKU3HA 00pa30BaTeIbHONW OpraHu3aIiy, ONlyIeHNne
JIeThbMH 0€30MaCHOCTH U MCUXOJOTHIEeCKOro KoMpopTa, HHPOPMAIIMOHHOM O0€30MacHOCTH.

6. TpynoBoe BociuTanue:

* IOHUMaHKE HeOOXOMUMOCTH HAYYHBIX 3HAHHH JUTsl pA3BUTHUS TMYHOCTH U OOIIECTBA, UX POJIM B KHU3HU, TPYIE, TBOPUECTBE;

* 0OCO3HAHHME HPABCTBEHHBIX OCHOB 00pa30BaHNS,

* 0CO3HAHUE BAXKHOCTH HEMIPEPHIBHOTO 00pa30BaHMs U caMOOOpPa30BaHuUs B TEUEHUE BCEH KU3HH,

* OCO3HAHUC HpaBCTBeHHOﬁ MpUpoOabLI Tpyaa, €Tro POJIM B )XU3HHU YCIIOBCKA U 06IHeCTBa, B CO3IaHUHN MAaTCPUAJIBHBIX, COOUAJIBbHBIX U KYJIBTYPHBIX 6.)'[31"; 3HAHUC
U yBa)XEHHE TPYAOBBIX TPAJAULIMI CBOEH CEMbH, TPYAOBBIX MOJIBUTOB CTAPIINX MOKOJICHUIA;



* YMEHHE IJIAHUPOBATh TPYAOBYIO JESITEIBHOCTD, PALIMOHAIBLHO UCIIONb30BaTh BpeMs, HH(POPMALIMIO U MaTepHalibHbIE PEeCypChl, COONIIOAATh MOPSAIOK Ha
paboyem MecTe, OCYIECTBIIATh KOJUIEKTUBHYIO paOoTy, B TOM YHCJIE MPU pa3pabOTKe U peann3aluy y9eOHbIX U Y4e€OHO-TPYAOBBIX IIPOCKTOB;

* ¢(hOpMHUPOBAHHOCTD MTO3UTUBHOTO OTHOLICHHS K y4eOHOM 1 y4eOHO-TPYI0BOM AeSATETLHOCTH, OOLIECTBEHHO MOJIE3HBIM JIeJaM, YMEHHE OCO3HAaHHO
MPOSBIIATH MHULIMATUBY U TUCUUIUTMHUPOBAHHOCTS, BBIIOJIHATH Pa0OTHI 10 TpaduKy U B CPOK, CIeI0BaTh pa3paboTaHHOMY IIJIaHy, OTBEYaTh 32 KaUeCTBO U
0CO3HABaTh BO3MOXKHBIE PUCKH;

* TOTOBHOCTH K BBIOOPY Mpoduiist 00ydeHus Ha ClIeAyIolel CTyleH! 00pa3oBaHus WK MpodeccuoHalbHOMY BBIOOpPY B cllydae Iepexosia B CUCTEMY
npodeccruoHaIbHOro 00pazoBaHus (YMEHUE OPUEHTUPOBATHCS HA PhIHKE TPy, B MUpe npodeccuit, B cucreMe npodeccuoHaIbHOro 00pa3oBaHus,
COOTHOCHUTbH CBOM MHTEPECHI M BO3MOKHOCTHU C MPOPECCHOHATILHOM MEePCIEKTUBOM, MOIYyYaTh JOMOIHUTENbHBIC 3HAHUS U YMEHHUSI, He0OOX0TUMbIE AJIs
npoduIbHOTO WK MPo(eCcCHOHATHHOTO 00pPa30BaHNUs);

* OepeKHOE OTHOIICHHE K PE3ybTaTaM CBOETO TPyAa, Tpyla APYTUX JIoAeH, K MIKOJIbHOMY UMYIIECTBY, y4eOHHUKAM, JTUUYHBIM BeIllaM; MOJIEPKaHUE YUCTOTHI
U TIOPSIJIKA B KJIACCE U IIKOJIE; TOTOBHOCTh COJICHCTBOBATH B OJIArOYCTPONCTBE LIKOJIBI U €€ ONMMKaNIIIero OKpYKEHUS;

* 00111e€ 3HAKOMCTBO C TPYAOBBIM 3aKOHOAATEIHCTBOM;

* HETEpPNHUMOE OTHOILIEHHUE K JIEHH, 0€30TBETCTBEHHOCTH U TACCUBHOCTU B 00OpPa30BaHUU U TPYIE.

7. IKo0rHYecKoe BOCIUTAHHE:

— DKOJIOTHYECKas KyJIbTypa, Oepe’kHOE OTHOLICHHS K POAHOH 3emiie, PUPOJHBIM OoraTcTBaM Poccnu u Mupa;

— TOHUMAaHHE BIUSHUS COLIMATLHO-3KOHOMHUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COIMANIBHOM Cpe/ibl, OTBETCTBEHHOCTD 32 COCTOSTHUE
MPUPOHBIX PECYPCOB;

— YMEHHS ¥ HaBBIKH Pa3yMHOI0 MIPUPOIONIOIB30BaAHUS, HETEPIIUMOE OTHOIICHHE K JEHCTBUAM, IPUHOCAIINM BPEIIKOIOTHH; MPUOOPETEHHE OIbITa
9KOJIOrO-HaNpaBICHHON JEATEIbHOCTH;

8. LlenHOCTH HAYYHOI0 MO3HAHMUS.

- MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH, 3HAUUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY,
BJIaJICHHE JOCTOBEPHOI HH(pOopManneit onepeoBbIX JOCTHKEHHUIX U OTKPBITUSAX MUPOBOW U OT€YECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTh BHAYYHBIX
3HAHUAX 00 yCTpOWCTBE MUpa U 00IECTBa;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha MPOTSHKEHUUBCEH KU3HU; CO3HATEIbHOE OTHOLICHUE K
HENpPEephIBHOMY 00pa30BaHUIO KaK yCIOBHIO YCIEIIHON MpodeccnoHanbHON U 0OLIECTBEHHOM ESITEeIbHOCTH;

9. AnanTanusi K U3MeHS IOIMMCS YCJIOBHAM CONMAJIBHON U NPUPOJAHOIi cpeabl:

— OCBOEHHE 00YyYaIOIIMMHUCS COLIMAIBHOIO OIbITa, OCHOBHBIX COIIMAJIbHBIX POJIEH, COOTBETCTBYIOIINX BEAYIIEH AeATEIbHOCTH BO3pacTa, HOPM U
MpaBUJI OOIIECTBEHHOTO MOBEICHMs], POPM COLMAIBHOM )KM3HU B IpyNIax U cOOOIIeCTBAX, BKIIIOYAsl CEMbIO, TPYNIIbl, C(OPMHUPOBAHHBIE 110
poeCCHOHAIBHOM IeSITEIFHOCTH, a TAK)KE B paMKaX COIIHAIBFHOTO B3aUMOJICHCTBUS C JIFOIBMH U3 JPYTOW KYIBTYP-HOU CpPEIIbI;

— CIIOCOOHOCTH 00YYaIOIIMUXCSl BO B3aUMOJICHCTBUU B YCIIOBUSX HEONPEACIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JPYTHUX;

— CIIOCOOHOCTH JIEWCTBOBATh B YCIIOBHUSX HEONPEICTEHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSM JPYTHUX, OBBIIIATH YPOBEHb CBOCH KOMIIETEHTHOCTH
yepes MPaKTHYECKYIO JIeSITeIbHOCTh, B TOM YHCIIE YMEHHE YUYUTHCS Y APYTUX JIFOJIeH; 0CO3HABaTh B COBMECTHOH J€sATEIbHOCTH HOBBIE 3HAHMS,
HaBBIKM W KOMIIETCHIIMHM U3 OIBITA JPYTUX;

— HaBBIK BBISIBJICHUS U CBS3BIBaHUSI 00Pa30B, CIOCOOHOCTH ()OPMUPOBAHUS HOBBIX 3HaHM, B TOM YHCJIE CIIOCOOHOCTh (hOpMYyIUpOBaTh UJEH,
TTOHSTHSI, TUTIOTE3BI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIC paHEe HEHW3BECTHBIX, OCO3HaBaTh MEe(PUIIUT COOCTBEHHBIX 3HAHWUWU
KOMIIETEHTHOCTEH, TUIaHUPOBaTh CBOE pa3BUTHE;

— yMEHHE paclio3HaBaTh KOHKPETHBIE TPUMEPHI TOHSTHS 110 XapaKTepHbIM TpPU3HAKaM, BBITIOIHITH OINEpallid B COOTBETCTBHUUC
onpeJieIEHUEeM U MPOCTEHIIIMMU CBOMCTBAMU MOHATHSI, KOHKPETU3UPOBATH IMOHATHE IPUMEPAMU, UCIIOIH30BaTh IMOHATHE U €T0 CBOMCTBA MpHU
penieHnn 3a7a4 (J1ajiee — ONepUpOBaTh MOHSATHSIMH),a TAK)KE OTIEPUPOBATH TEPMUHAMH U TIPEICTABICHUSIMH B 0071aCTH KOHIICTIIINHN yCTOWIHUBOTO



pa3BUTHS;
— yYMEHHE aHaJIM3UPOBATh U BBISIBIISITh B3aMMOCBSI3U IPUPObI, OOLIECTBA U SKOHOMUKH;
— YMEHHE OLICHUBAaTh CBOM JIEUCTBU C YUYETOM BIIMUSHUSA HA OKPYKAIOIYIO CPENY, JOCTHXKEHUH LIEJIEU U IIPEOIOJICHUS BBI30BOB, BO3MOXKHBIX
M100aIbHBIX MOCJIEICTBUH;
— CHOCOOHOCTH O0YYAIOIIMXCS OCO3HABATH CTPECCOBYIO CUTYAIIMIO, OLIEHUBATH MPOUCXOAIINE N3MEHEHHUS U UX MOCIIEICTBHUS; BOCIIPUHUMATD
CTPECCOBYIO CUTYAIMIO KaK BbI30B, TPEOYIOIIHUII KOHTPMEDP; OLICHUBATh CUTYalHIO CTPECCA, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U ACHCTBUS;
(hopMyIHpPOBaTh U OLICHUBATh PUCKHU U MOCIEACTBUS, (OPMHUPOBATH ONBIT, YMETh HAXOIUTh MO3UTUBHOE B IPOU3OIIEAIICH CUTYallMH; OBITh TOTOBBIM
JEUCTBOBATh B OTCYTCTBUE FapaHTHI ycCIIexa.
Memanpeomemuvimu pe3ynvmamamu 0CBOCHUS BHITYCKHUKAMHU CPEAHEN LIKOJIbI Kypca XUMHUH SIBIISIOTCS:
1) ucnonvsosanue OCHOBHBIX METOIOB ITO3HAHMS (ONPEACICHHE HCTOYHUKOB YUeOHOM U HaydHOI nH(OpMaIuy, MoTydeHue 3Toi nHGopManuy, e aHaius, 1
YMO3aKJIIOUEHHsI Ha €ro OCHOBE, M3TOTOBJICHHE W MpPE3eHTAlUs MH()OPMAIIMOHHOTO MPOAYKTA; MPOBEIECHUE SKCIEPUMEHTa, B TOM YHWCIIE U B IpoIecce
HCCIIE/IOBATEIILCKON JACSATEIbHOCTH, MOJICIMPOBAHIE U3YIaeMbIX 00BEKTOB, HAOIIOCHUE 38 HUMH, UX U3MEpeHUe, (DUKCAIUS PE3YIbTATOB) U UX NPUMEHEHIe
JUIsl IOHMMAHMS PA3JIMYHBIX CTOPOH OKPYKAIOIIEH JEeHCTBUTEIBHOCTH;
2) 61adeHue OCHOBHBIMH WHTCIUICKTYaJbHBIMH OINEpalMsMH (aHAIM3 W CHHTE3, CPaBHEHHE M CHUCTEMaru3anusi, OOOOIICHHE M KOHKpPETH3allus,
KJIacCH(UKAIHSI U TIOMCK aHAJIOTOB, BISBICHHE IPUYMHHO-CJICJCTBEHHBIX CBsA3EH, (HOPMYIHPOBKA TUIIOTE3, UX MPOBEPKa 1 (HOPMYITUPOBKA BBHIBOJIOB);
3) nosnanue 0OBEKTOB OKPYKAIOLIEI0 MUPA B IUIaHE BOCXOKACHHS OT aOCTPAKTHOTO K KOHKPETHOMY (OT OOIIEro yepes YacTHOE K CANHHYHOMY);
4) cnocobrHocmsb BBIIBUTATh UJICH U HAXOAUTH CPEACTBA, HEOOXOAUMBIC JUIS MX IOCTHIKCHHUS;
5) ymenue GpopmMynupoBaTh LENU U ONMPEACIATH 3a/la4K B CBOCH [MO3HABATEIBHON JNEATEIBHOCTH, ONPEICIATh CPEICTBA sl JOCTHXKCHUS 1eIel U PEIICHUs
3a1ad,;
6) onpedensimp pa3HOOOPa3HbIC MCTOYHHUKU MONYYCHUS HEOOXOAMMON XUMHUYECKOW HMH(OpPMAIMH, YCTAHOBICHHE COOTBETCTBUS CONIEpPKaHHS U (HOPMbI
NpeCTaBICHNs HHPOPMAITMOHHOTO POIYKTa ayTUTOPHH;
7) ymeHue MIPOIYKTUBHO OOIIAThCS U B3aMMOJCHCTBOBATh B MPOLIECCE COBMECTHOM ESTEIbHOCTH, YUUTHIBATh O3UIIMH JIPYTHX YYaCTHHUKOB JIESITEILHOCTH,
3¢ dexTuBHO pazpenars KOHGIUKTHI,
8) comoenocms K KOMMYHHKAIMU (MIPEICTABISATH PE3YIbTaThl COOCTBEHHOW I103HABATENIbHOW AEATEIBHOCTH, CIBILATh M CIIyLIaTh OINIIOHEHTOB,
KOPPEKTHUPOBATh COOCTBEHHYIO MO3UIIMIO);
9) ymeHue UCTIONB30BATh CPEICTBA HHPOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHomorui (nainee — MKT) B penieHur KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpraHM3aIMOHHBIX 3a]1a4 ¢ COOII0/IeHneM TpeOOBaHUI IPrOHOMUKH, TEXHUKH O€301MaCHOCTH, TUTHEHBI, PECYPCOCOepEexKEHHS, TPABOBBIX U ITUUECKUX HOPM,
HOpM MH(POPMAIIMOHHOM O€30MacHOCTH;
10) sradenue S3BIKOBBIMH CPEICTBAMH, B TOM YHCIIC U SI3bIKOM XUMHH — YMEHHE SICHO, JIOTUMHO M TOYHO M3JIarath CBOIO TOYKY 3PEHHSI, UCIOJIb30BATh
aJIeKBaTHbIE SA3BIKOBBIE CPEJICTBA, B TOM YHCJIE U CUMBOJIbHBIE (XUMUUECKHE 3HAKU, GOPMYIIbI U ypaBHEHUS).
Ilpeomemnvimu pezynomamamu U3y4eHusi XMuMUU Ha 6a30BOM YpOBHE Ha CTYIEHU CPETHEr0 0011ero o0pa3oBaHus SBISIOTCS CIEIYIOIINE PE3YIbTaThI.

|.B no3HaBare/ibHOH c(epe:

1. 3nanue (nonumarnue) TEPMUHOB, OCHOBHBIX 3aKOHOB U BaKHEHIIIUX TEOPHUIl Kypca OPraHMUYECKOM U 00IIel XUMHUH;

2. ymeHue HaONIONaTh, ONMHMCHIBATh, (PUKCHPOBATH PE3yIbTaThl M JIENaTh BBIBOJBI Ha OCHOBE JEMOHCTPAI[MOHHBIX M CAMOCTOSTEIBHO MPOBEIEHHBIX

AKCIEPUMEHTOB, UCIIOJIB3YS JIIsl 3TOTO POJHON (PYCCKHUI MITM MHOM) SI3bIK U SI3BIK XUMUU;

3. ymeHue KIacCU(PUIHUPOBATh XMMUYECKHE HIEMEHTBI, IPOCTHIE BEIECTBA, HEOPTaHMUECKHE H OPraHUYECKUE COSTUHEHNS, XMMUYECKHE MTPOLIECCHI,

4. ymeHue XapakTepu30BaTh OOIIUE CBOICTBA, MOJyY€HHWE U NMPUMEHEHHE  H3YYEHHBIX KJIacChl HEOPraHWYECKHUX W OPraHMYECKHX BEIIEeCTB M HX

BOKHEUILUX IPEICTaBUTEIICH;

5. onucwvleams KOHKPETHBIE XUMUYECKUE PEAKIINU, YCIOBUS UX MPOBEACHUS U YIPABICHHUS XUMUYECKUMU IIPOLECCaMU;



6. yMeHue TPOBOAUTH CaMOCTOATENbHBIM XUMHUYECKUNA SKCHEPUMEHT M HAOIONaTh JEMOHCTPALMOHHBIA SKCIEPUMEHT, (PUKCUPOBATh PE3yNbTaThl U
JIeJIaTh BBIBOJIBI U 3aKJIFOUEHUS T10 PE3YyNbTaraMm;
7. npoeHo3uposams CBOMCTBA HEU3YUEHHBIX BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMM M3YYEHHBIX Ha OCHOBE 3HAHUS XMMHYECKUX 3aKOHOMEPHOCTEN;
8. ompedensimb UCTOYHUKHM XMMHUYECKOH MH(OpManMy, Noinydars €€, IPOBOAUTH aHAINU3, N3TOTaBIUBaTh MH(GOPMALMOHHBIA MPOAYKT U MPEACTABIATH
ero;
9. ymems nonvzoeamscs o0O0s3aTENbHBIMU CIIPAaBOUYHBIMU Marepuanamu: I[lepuonndeckoil cucremoit xummdeckux anemeHtoB /Jl. V. Menneneesa,
TabIUIEeH PaCTBOPHUMOCTH, IEKTPOXUMHUYECKUM PSJIOM HANpsHKEHUH METAIIOB, PSAIOM 3JICKTPOOTPULATEIBHOCTH — JUIsl XapaKTEePUCTUKH CTPOCHHS,
COCTaBa U CBOWCTB aTOMOB XMMHUECKUX MIeMEHTOB |—IV neprnonos n 0o6pa3oBaHHBIX UMH IIPOCTBIX U CIIOKHBIX BEIIECTB;
10. ycmanosnenue 3aBUCUMOCTH CBOMCTB M NMPHUMEHEHHs] BOXHEHIINX OPraHUYECKHX COCIMHEHHH OT MX XMMHUYECKOTO CTPOEHUS, B TOM YHUCIE U
00YCIIOBJIEHHBIX XapaKTepPOM 3TOr0 CTPOEHHUs (Tpe/IeIbHBIM WIIM HeNpeAeIbHbIM) U HaTuUueM (DyHKIIMOHAIBHBIX TPYIIIL;
11. moodenuposanue MONIEKYIl HEOPTaHMUECKUX U OPTaHUYECKUX BEUIECTB;
12. nonumanue XuMu4ecKol KapTUHBI MUpa KaK HEOTHEMJIEMOH YacTH LIEJIOCTHON HAyYHOIH KapTUHBI MUDA.
Il. B neHHOCTHO-OpHeHTAMOHHOH cepe — popMupoBanre cCOOCTBEHHOM MO3WUIMH TPHU OLEHKE IMOCIEACTBUN Ui OKPYXKAIOMIEH CPebl AesITeIbHOCTH
YeJI0BEKa, CBSA3aHHOM ¢ IPOM3BOJCTBOM U IEpepabOTKON XUMHUUECKUX MTPOIYKTOB;
I1l. B TpynoBoii cdepe — nposedenue XUMUYECKOTO SKCIEPHUMEHTA; pazeumue HABBIKOB YUE€OHOH, MPOEKTHO-HCCIIEIOBATEIbCKOM M TBOPYECKOM
JESATEIIbHOCTH IIPY BBIIIOJIHEHUU MHANBHYyaJIbHOTO IIPOEKTA 10 XUMUHY;
IV. B cdepe 310poBoro odpasza :Ku3Hu — coOno0eHue TIPaBUII OE30MacHOTO OOpaIleHusl ¢ BEIIeCTBAMH, MaTepHUaliaMi; OKa3aHUE TIEPBON MOMOIIH MPU
OTPABJICHUSAX, OKOI'aX U TpaBMax, MOJYYEHHBIX B Pe3yJIbTaTe HapyILEHUs MpaBUJ TEXHUKU O€30MacHOCTH Mpu paboTe C BellecTBaMH U JIAOOPATOPHBIM
o0opy/IoBaHUEM.
OCOBEHHOCTH COAEPKAHUA KYPCA XUMHUHN BA30BOI'O YPOBHA

Ha ocBoeHue kypca xumMuu Ha 6a30BOM YPOBHE OTBEJIEHO KECTKO JIMMUTHPOBAHHOE YUEOHOE BpEMS.

ConepxaHue Kypca XapakTepu3yeTcsl LIeIOCTHOCTbIO M cucTeMHOCThIo. IlepBas yacte kypcea (10 kiacc) mocBsiiieHa OpraHMYECKUM COEJUHEHUSM, a
Bropas (11 knacc) — oOuieit xumun.

CTpyKTypupOBaHHE Kypca OpraHHuecKoi XHUMHUH ONpeessieTcs HaesMu Teopuu paszBupatomiero ooydenus /. b. Onapkonuna u B. B. JlaBbiioBa 1 craBuT
L[EJIbI0 PAa3BUTHE yYaIIUXCS HENPOPUIbHBIX 110 OTHOLIEHUIO K XUMUHU KJIACCOB CPEJICTBAMU Y4eOHOH AUCHMILIMHBL. B CBSA3U ¢ 3TUM BHavase
paccMaTpUBarOTCs KpaTKMe TEOPETUUYECKHE CBEIEHUS] O CTPOCHUHU OPraHMYECKUX COEIMHEHUH, paCKpBIBAIOTCS MPUUMHBI UX MHOrooOpasus. Jlanee
paccMarpHuBarOTCsl OCHOBHBIE KJIACCHI YIIIEBOIOPOIOB (aJIKaHOB, aJIKEHOB, IMEHOB, AJIKUHOB, apEHOB) U UX MPUPOAHBIE HICTOUHUKHU (IPUPOAHBIN ra3, He(Th
Y KaMEHHBIN yroJib). DTO MMO03BOJISET 3aKPENUTh OCHOBHBIE MOJIOKEHHS TEOPUH XMMUYECKOTO CTPOSHUS OPraHUYECKUX COEIUHEHHH.

[IpencraBienust 0 3aBUCUMOCTH CBOMCTB OPraHUYECKHUX COEAMHEHUN OT MX CTPOEHUS Pa3BUBAIOTCS MPU PACCMOTPEHHH KJIACCOB KUCIOPOACOIEPKALIUX
COEAMHEHUH (CIIMPTOB, aJbAETHIOB, KAPOOHOBBIX KUCIIOT, CIIOKHBIX A(PHPOB, KUPOB U YITIEBOJIOB) U a30TCOAEPIKAIINX OPraHUYECKUX COCTUHEHHH
(aMMHOB, aMHUHOKHCJIOT, OCJIKOB U HYKJICMHOBBIX KHCIIOT).

Ponb oprannueckoit XuMHUM B ’KM3HH COBPEMEHHOT0 OOIIIECTBA PAaCKphITa B 3aKIIOYUTENBHOM I1aBe Kypca «Opranudyeckast XUMHsl U o01iecTBo». B Heit
oOyyJaromuecst 3HaKOMSITCSI C TAKUMU BaXKHBIMH B PAKTUYECKOM M OMOJIOTHYECKOM OTHOILIEHUH BEIIECTBAMU U MaTepHUaliaMu, KaK IIacTMacchl U BOJIOK-

Ha, a TAKXKe C JOCTUKEHUSIMH OMOTEXHOJIOTHH.

Wneu Teopuu pa3BUBaIOLIEro 00ydeHus MOJ0KEHbI U B OCHOBY Kypca oO1Ieil XuMuu. Y CTaplIeKJIaCCHUKOB (POPMUPYETCS LIETOCTHOE IIPECTaBIECHHE O
XMMHUYECKOM HayKe U XUMHUYECKOM IIPOU3BOJICTBE, a TAK)KE O €MHON €CTECTBEHHO-HAYYHON KapTHUHE MUPA, HEOTHEMIIEMOM 4aCThIO KOTOPOH SBIISIETCS
XUMHUYECKas KapTUHa MUpa.



B kypce o0mieit XuMum BHa4ajae ydamuecs 3HAKOMSTCS C MOCIEAHUMH JOCTHKCHUSIMU B 00JIaCTH M3Y4EHHUS aroMa, Y3HAIOT O COBPEMEHHBIX METOJax
MO3HAHUS CTPOEHUs aToMa, YIIyOJSIOT M PaclIMpSIOT 3HAHUS, NOJTYYEHHBbIE B KypCce OCHOBHOM IIKOJBI, O CTPOCHMM aTOMa M BEIIEeCTBA Ha OCHOBE
MEPUOMUECKOT0 3aKoHa U nepuoanyeckoit cucremsl J[. 1. Menneneea. Jlanee paccmarpuBaeTcst KiaacCu(UKAIM XUMHUUECKUX PEAKIIMNA B OPTaHUYECKOHN 1
HEOpPraHM4ecKol XMMHUH, OOLMe CBOMCTBAa METAJIIOB U HEMETAJIJIOB, & TAK)KE KJIACCOB OPraHUYECKUX U HEOPTaHMUYECKUX COCIMHEHUN (KUCIIOT, OCHOBaHMI,
aM(OTEpHBIX COCTUHEHUI) B CBETE TEOPUH IJIEKTPOIUTUUECCKON JUCCOLHUALNY M MIPOTOHHOM TEOpHH. 3aBepIIaeT Kypc 3HAKOMCTBO CTAPILIEKIACCHHKOB C
NEepCHEKTUBAMU Pa3BUTHsI XUMUYECKOM HAyKH M XMMHUYECKOTO IPOM3BOACTBA, C MPOOIEMOI OXpaHbl OKPYXKAIOLIEH Cpelibl OT XUMHUYECKOIO 3arps3HEHUs U
IIyTSIMU €€ peLleHuUs.

Conepxkanne kypca. 10 kiaacc. ba3oBbiil ypoBeHb
Teopusi crpoennsi oprannvyeckux coenuHenuii A. M. bBytieposa. IIpenmer oprannyeckoi XuMuH.
OpraHuyeckue BeIeCTBa: NMPUPOJHbIC, UICKYCCTBEHHbIE U CHUHTeTHYecKue. OCOOEHHOCTH COCTaBa U CTPOCHMsI OPraHMYECKHUX BellecTB. Buranusm u ero
kpax. [TonsTre 06 yriieBogopoaax.
OcHOBHbBIE 0JIO)KEeHHs TEOPUH XMMH4YecKkoro crpoenusi byriepoBa. Banentnocts. CTpykTypHble (OpMyabl — IOJHBIE U cOKpaliéHHble. [IpocTsie
(omuHapHBIE) U KpaTHBIE (IBOMHBIE U TPOIHBIE) CBs3U. M30Meprl n n3omepusi. BzanMHoe BiMsSHNUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu. Hexotopsle o01ye XMMUYECKHE CBOWCTBA OPraHMUECKUX BELIECTB: UX FTOpeHUeE, IJIaBlieHue U oOyruBanue. Mozenu (1apocTepKHeBbIE U
00BEMHBIC) MOJIEKYII OPTAHUYECKUX COSAMHEHHUH pa3HbIX KiaccoB. OmpeeneHe IEMEHTHOTO COCTaBa OPTaHMYECKUX COCTUHEHUH.
Jlabopamopniwie onvimoi. 113roToBIEHNE MOZIEIEH OPraHUYECKUX COCIUHEHUN.
YriieBoaopoas! ¥ UX NPUPOIHbIE HCTOYHUKHU
IIpenenbHble yriieBoaopoabl. AJIKaHbl. [oMoornueckuil psj alkaHoB U ero oouias gopmyna. CTpyKTypHas U3oMepus yriiepoJHoi 1enu. LIuKi1oaKkiKkaHsl.
AnxunpHble panukanbsl. HomeHknarypa ankaHoB. PU3MYECKHE M XMMUYECKUE CBOWCTBA aJIKAHOB: T'OPEHME, PEAKIMM 3aMelleHUs (TaJloreHUpOBaHUE),
peakuus pa3ioKeHNs1 MeTaHa, peaklus JeTUIPUPOBAHMS dTaHa.
HenpeneabHsblie yriieBoaopoabl. Ajnkenbl. [oMonorudeckuii psia ankeHoB. DtuineH.Homenknarypa. CtpykrypHas uzomepus. [IpoMbIliuieHHOE TTOTy4eHHE
QJIKEHOB: KPEKMHI M JEeTUAPUPOBAHME alKaHOB. Peakuus Jeruapataluy 3TaHOda, Kak JaOopaTopHbI cHnoco® MojydeHus STuWieHa.  Peakuun
MPUCOEAUHEHUS: TUIpaTalus, TUAporaJoreHupoBaHue, rajljoreHupoBanue, nonuMepusanuu. [Ipasuno MapkoBHukoBa. Oxucienue ankeHoB. KauecTBeHHbIE
peaKlu Ha HENPEAEIbHBIE YITIEBOAOPOIBI.
Aaxanuensl. Kayuyku. Homenknarypa. Comnpspkénuble aueHbl. byraamen-1,3, msonpen. Peakuus JleGeneBa. Peakimm mpucoeanHEHHs ajKaJdeHOB.
Kayuyku: HaTtypanbHbIil, cHHTeTHYEeCKUE (OyTaJueHOBBIN, M30IIPEHOBBIN). Bynkanuzamus kayuyka. Pesuna. D00HUT.
Aaxunbl. O0mas xapakTepucTuka romosnoruueckoro psaa. CrnocoObl 00pa3oBaHus Ha3BaHUN aJIKMHOB. XHMMHUYECKHE CBOMCTBA aleTHIIEHA: T'OPEHUE,
peaKIiy MPUCOSIMHEHNS: THAPOraIoreHUPOBaHUE, ralorfeHUpoBaHue, ruaparanus (peakius Kyueposa), — ero noigydeHue U npuMeHeHne. BuHuixmnopua u
€ro NOJIMMEPHU3aLNs B IOJUXJIOPBUHNUIL.
Apenbl. beH3om, Kak npeacTaBUTeNb apOMaTHYECKUX YIIeBOA0Po10B. CTpOEHUE €ro MOJIEKYINbl U CBOMCTBA (pU3HUYECKUE U XUMHUECKUE CBONCTBA: TOPEHHUE,
peakuuu 3aMelleH!s] — rajoreHupoBanue, HuUTpoBanue. [lonyuenue u npumeHeHne 6eH30a.
IIpuponnbiii 1 monyTHseid rasel. CoctaB npuponHoro rasa. Ero HaxoxneHnue B npupoze. llpenMyiiectBa npupogHOro raza Kak TOIUIMBA. XHUMHUYECKas
nepepaboTKa IPUPOIHOTO Ta3a: KOHBepcHs, muponu3. CHHTE3-Ta3 U ero IpUMEeHEHHe.
HedT1s u cnocodbl eé nepepadorkm. IlonytHble rasel, ux coctas. [lepepaboTka momyTHOro rasza Ha (ppakiuu: cyxod ras, mponaH-OyTaHOBasi CMECh,
ra3oBblil OeH3uH.CocTtaB HepTu U e€ mepepaboTKa: MeperoHka, KpekuHr, pudopmunr. Hegrenponykrsl u ux nomydenue. [lonarue o6 OKTaHOBOM YHCIIE.
XuMHU4ecKHe crocoObl MOBBIIIEHHUS KadecTBa OEH3MHA.
KamenHnblii yrosp u ero nepepadorka. Vckonaemplii yroyib: aHTpalUT, KaMeHHbIN, Oypbiii. KokcoBaHNe KaMEHHOTO YIS ¥ €r0 MPOIYKThI: KOKCOBBIH ras,
aMMMauHas BOj1a, KAMEHHOYTOJIbHAsI CMOJIA, KOKC. ['a3udukanns KaMeHHOTO yIJIsl.



Jlemoncmpayuu. TopeHue mpeAeNbHBIX W HENPENeIbHBIX YIIEBOJOPOIOB: METaHa, 3TaHa, aleTuieHa. KadecTBeHHble peakuuM Ha HENpeaeibHbIC
YIJIEBOIOPOIBI: 0OECI[BEUHBAHNE ITHJIEHOM U alleTUJICHOM PacTBOPOB MEepMaHTaHaTa Kanus U OpoMHON BoAbl. OTHOLIEHHE OEH30J1a K ATUM OKUCIIUTEIISIM.
Heruaparanust staHona. 'maponus kapouna kampius. Komnmexkuun «HedTts n HedTenpomykThl», «KaMeHHBIH yroib M MPOAYKTHI €ro HEepepadOTKh»,
«Kayuykn». Kapta nose3nbix uckonaembix PO.
Jlabopamopnusie onvimpi. OOHApY)EHHUE POIYKTOB FOpEeHNUs cBeur. MccnenoBanne CBOWCTB KayqyKOB.

Kuciaopoa- n azorconepxamme Opranuyeckue cCoeJHHECHUs
Onnoaromuble cnupthbl. OnpeneneHue. DyHKIMOHAIBbHAS TUAPOKCUIIbHAS Trpymna. [OMoOIOrMYecKuid psii NPEACNIbHBIX OAHOATOMHBIX CIIMPTOB.
Homenknarypa. M3omepust nmonoxkeHus: GyHKITMOHAIBHON Tpynmbl. BomopoaHas cBs3b. XMMHYECKHE CBOMCTBA CHUPTOB. AJbAeruaHas rpynmna. Peakius
sTepudHUKauu, cioxubie 3¢upsl. [Ipumenenne cnupros. [leiicTBrE METHIIOBOTO U 3TUIIOBOTO CIIMPTOB HA OPTaHU3M YEJIOBEKa.
MHoroaroMHble CHUPTHI. DTUJICHIIMKOJIb, KAaK MPEACTAaBUTEIb JBYXaTOMHBIX M NIHULEPUH, KAaK MPEIACTABUTEIb TPEXATOMHBIX cnUpTOB. KauecTBeHHas
peakius Ha MHOTOATOMHBIE CIIPTHI, UX CBOMCTBA, MoNydeHue u npumeHeHue. [lorstre 06 anTudpuzax.
®enoJ. CTpoeHue, noiaydyeHue, CBoicTBa u npuMenenue ¢penomna. Kayecrsenusie peakiuu Ha ¢eHos. B3auMHoe BiusiHuEe aTOMOB B MoJieKysie (peHona.
AJiberubl 1 KeToHbl. PopManbIeru] U aleTanbAerul, Kak IpeICTaBUTENN aJlbJIerHI0B, COCTaB UX MoJieKyd. PyHKIMOHaIbHas KapOOHWIbHAS TpyIIa.
KauectBennbie peakimu Ha anpiaerujbl. CBOHCTBa, MONydyeHHE W MpUMEHeHHe (opMaibAeruaa M aneTanbAeruaa. Peakiuu MONMKOHIEHCAIUN JUIs
dopmanbaeruna. [loasTue o KeTOHAX Ha MPUMEPE AIETOHA.
Kapo6onoBble kncaoThl. [oMoornueckuil psia nmpeaebHbIX 0OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. JKUpHBIE KAPOOHOBBIC KUCIOTH. XUMHUECKUE CBOICTBA
KapOOHOBBIX KUCIOT. [loiyueHre u npruMeHeHne MypaBbUHONW U YKCYCHOM KHCJIOT.
Caoxnblie 3¢pupbl. Kupbl. Peakuus srepudukanmu. Crnoxuabie 3¢upbl. Kupbl, ©X cocTaB U THAPOIN3 (KUCIOTHBINA U 1IenouHoi). Mbuta. ['mapupoBanue
KHUPOB.
YraeBoabl. YrieBoabl. MoHocaxapuabl. [ioko3a kak ampaerugocnupT. Copout. MonouHokucioe u cnuproBoe Opokenue. dotocunres. [ducaxapunbl.
Caxapo3sa. [lonucaxapuipl: Kpaxmail, LeJIH0I03a.
AMuHBbI. AMUHOrpynna. AMUHBI TIpefieabHble U apomarndeckue. AHWIMH. [lonyyenne amuHoB. Peakuust 3uHnHa. XMMHUYECKHE CBOWCTBA M IMPUMEHEHUE
aMHHOB.
AMMHOKHCJIOTbI. AMUHOKHCIOTBI, COCTaB MX MOJEKYlT M CBOMCTBa, Kak aM(OTEpHBIX OPraHWYECKUX COCTUHEHHH. [JHMIMH, Kak MNpeacTaBUTENb
aMUHOKHCIIOT. [lonyuenue noauneTnoB peakuuen noaukonaeHcauu. [lonsTie o nenTuIHo CBA3H.
Beaku. CtpoeHue Mosiekyn OeTKOB: MEpBUYHASA, BTOPHYHAS M TPETUYHAs CTPYKTypbl. KauecTBeHHbIE peakluu Ha OeNKH, UX TUIPOIH3, JeHaTyparus u
ouonoruueckue QyHKIUH.
Jemoncmpayuu. TlonydeHre anbAeTu0B OKUCIEHHEM cIUPTOB. KauecTBeHHas peakius Ha MHOTOATOMHBIE CIIUPTHI. 3aBUCUMOCTh PACTBOPUMOCTH (peHOIa
B BOJIE OT Temmeparypsl. B3aumonelictBue ¢ OpomHoi Bomoit u xjopumaom sxkenesa(lll), kak xauecTBeHHBIE peakiuu Ha (eHon. Peakmum cepeOpsiHOTrO
3epKaja M CO CBEXKEMONydeHHBIM ruapokcuaom menu(ll) mpu HarpeBaHuu, Kak KaueCTBEHHBIE peaKIMK Ha aibaeruabl. OOpa3isl MypaBbHHON, YKCYCHOMH,
MaJbMUTUHOBON M CT€APUHOBOM KHCJIOT M MX PACTBOPUMOCTH B BOJIE. AJIbJCTHUIHBIE CBOWCTBA U CBOMCTBA MHOTOATOMHBIX CITUPTOB TJIFOKO3bI B PEAKIIUH C
ruapokcunom Meau(ll). Uneatudukarms kpaxmana. KauecTBeHHbIe peakiiny Ha O€IKu.
Jlabopamopnuie onvimoi. CpaBHEHUE CKOPOCTH UCHIAPEHUs BOJBI U ATaHOJa. PacTBOpHMOCTh IHlieprHa B BOIE. XUMUYECKUE CBOWCTBA YKCYCHON KHCIIOTBI.
Omnpenenenre HEMPeneIbHOCTH PacTUTENbHOTO Macna. MaeHTudukamus kpaxmala B HEKOTOPBIX MPOAYKTAaX MUTaHUs. V3roToBlieHHE KpaxMallbHOTO
Kieiictepa. M3rotoBienue Mozeiei MoJieKyll aMUHOB. M3roToBiieHre MoJIeT MOJIEKYJIbI TTIUIIHHA.
Ilpakmuueckasa paboma. Vinentudukanus opraHMueCKuX COeTUHEHNH.

Oprannyeckasi XuMusi 1 0011eCTBO



Buorexnosiorusi. Ilepuoast e€ pasButusa. Tpu HampaBieHUs OWOTEXHOJOTHH: TeHHas (WIM TeHETHYeCKas) WHXKCHEpHS; KIETOYHAs WHKCHEePUs;
Ounonornueckas wHxeHepus. [eHermdyecku MoauduimpoBanHsie opranu3mbel (IMO) u Tpancrennas npoxaykuus. Kioonupoanue. MIMMoOMIM30BaHHBIC
(hepMEHTHI U UX PUMEHECHHE.
IMonmumepsl. Knaccudukarus momumepoB. VIckycCTBEHHBIE TTOJIMMEPHI: HEILTYION/I, alleTaTHBIA MENK, BUCKO3a, IIe/uTo(daH.
Cunrernuyeckue nojumepsbl. [lomumepusanus ¥ MOTMKOHACHCAIINS, KaK CIIOCOOBI MONTydeHus nmosmMepoB. CUHTeTHYecKne Kaydyku. [lonuctupon, Tedion
Y MOJMBUHWIXJIOPHU, KaK MPeACTaBUTENH m1actMacc. CHHTETUYECKHUE BOJIOKHA: KAalPOH, HAWMJIOH, KEBJIap, JJaBCaH.
Jemoncmpayuu. KoiuleKuuyn KaydykoB, IJIACTMACC, CHHTETUYECKUX BOJIOKOH M M3IENUM U3 HUX. PEPMEHTATUBHOE PA3JI0KEHUE MEPOKCHAA BOAOPOJA C
MTOMOIIIBIO KaTayia3bl CBEXKEHATEPTHIX MOPKOBU MJIH KapTodes.
Jlabopamopnwie onvtmopt. O3HaKOMJICHUE C KOJUICKIUSIMH Kay4yKOB, TJIACTMACC U BOJIOKOH.
Ilpakmuueckasa padoma. Pacnio3HaBaHue IJIaCTMACC U BOJIOKOH.

Coaep:xanue kypca. 11 kiaacc. ba3oBblii ypoBeHb

CTPOEHHUE BEHIECTB

OcHoBHBIE CBeJIeHUsI 0 CcTpoeHuM aromMa. CTpoeHHEe aroma: cOcCTaB sapa (HYKJIOHBI) U JIeKTpoHHas obosouka. [lorstre 00 m3oromax. [loHsTue o
XUMHUYECKOM 3JIEMEHTE KaK COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apsiIOM SIpa.
Ilepuoauyeckasi cucreMa XMMHYECKHX JJIEMEHTOB U y4YeHHe O cTpoeHMH aromMa. Dusuueckuil cMbica npuHsator B Tadnune . M. Menneneesa
CUMBOJIMKU: TOPSAIKOBOIO HOMEpa »IIeMEHTa, HOMepa Iepuona U Homepa rpymmbl. [loHATHE O BaleHTHBIX 3nekTpoHax. OToOpaxeHue CTPOSHUs
AJIEKTPOHHBIX 000JI0YEK aTOMOB XMMHUYECKHUX 3JIEMEHTOB C MOMOIIBIO 3JEKTPOHHBIX M AIEKTPOHHO-Tpaduueckux (Gopmyn. 3aKOHOMEpPHBIE H3MEHEHUS
CBOICTB 3JIEMEHTOB B MEPUOJAX U IPyNIax MEPUOJAUYECKON CUCTEMBI KaK CJIEICTBHE UX AJIEKTPOHHOIO CTPOEHUs. DJIEKTPOHHBIE CEMENCTBA XUMHUYECKUX
3JICMEHTOB.
CraHoB/iIeHHe U Pa3BUTHE NMEPHOAMYECKOr0 3aKOHA M TEOPUN XMMHUYECKOI0 CTPpOeHus. [Ipenanochuiku OTKPBITUSI IEPUOIUUECKOTO 3aKOHA U TEOPUU
XUMHUYECKOTO CTPOCHUSI OPraHMYECKUX COCIMHEHUU. PONb JIMYHOCTHM B MCTOPUU XMMHH. 3HAYCHUE MPAKTHUKUA B CTAHOBJICHMHM W PA3BUTUU XHUMHUYECKOU
TEOPUH.
HNonnasi xXuMu4yeckasi CBsi3b M MOHHAsl KpUcTaindeckass pemérka. Karnonsl u anuossl. [loHATHE 00 MOHHOW XMMHUYECKOW CBsi3H. DuU3MyecKue
CBOMCTBA BEILIECTB, UMEIOLINUX MOHHYIO KPUCTAIIMYECKYIO PELIETKY.
KoBasienTHass xumunueckasi cBsi3b. [{oHsITHE O KOBaJICHTHOU CBSA3HU. DIIEKTPOOTPULIATEIHLHOCTh. HemomnsipHas u nmonspHasi KOBaJIGHTHas CBsi3b. KpaTHOCTH
KOBAJIGHTHOW CBsI3M. MexaHu3Mbl 00pa3oBaHUsl KOBaJEHTHBIX CBA3EH: OOMEHHBIN U JOHOPHO-aKIENTOPHBIN. [loNIpHOCTE MONEKYIBI KaK CIEICTBUE
MOJSIPHOCTHU CBSI3M M T€OMETPUH MOJIEKYNbl. DU3NYECKHE CBOWMCTBA BEILIECTB, UMEIOIINX aTOMHYIO WA MOJIEKYJIIPHYIO KPUCTAUIMYECKYIO PEIIETKY.
Merainyeckasi XMMUYeCKas CBA3b. [[oHATHE 0 METATUIMYECKOM CBSI3U U METAIUIMYECKON KPUCTAIUIMYECKON peméTke. Pu3znueckue CBOMCTBA METAIIIIOB,
00yCITOBJICHHBIE UX KPUCTAJUTMUYECKUM cTpoeHHeM. [Ipumenenue metamioB. YépHbie U iBeTHBIE MeTaIUTbI. CIIIaBHbI.
Bonopoanas xumu4yeckasi cBsi3b. MeXMOJIEKYIISIpHAs. U BHYTPUMOJIEKYIISIpPHAs] BOJOPO/IHAS CBSI3b. 3HAUEHHUE BOJAOPOIHBIX CBSI3€l B MPUPOJIE.
[Monumepsl. [lonyyeHne MNOMMMEPOB PEAKIUSAMH IMOJUMEpPU3AIMA W TOJHMKOHJACHCAUWH. BaxHedmume NpeACTaBUTENHM IUIACTMAcC M BOJIOKOH, HX
MOJYyYEHHE, CBOMCTBA U MpUMEHEHHE. [IoHATHE O HEOPraHWYECKUX MTOIMMEPAX U UX MPEICTABUTEIIH.
JucnepcHblie cucrembl. [loHstre o mucriepcHo ¢aze u IUCIIEPCHOHHOM cpene. ATperaTHoe COCTOSHHE W pa3Mep dacTwll ¢a3bl KaKk OCHOBA JJIS
KJacCU(pUKAIIMU JUCTIEPCHBIX cucTeM. [ pyboarcepcHbie CUCTEMBI — AIMYIBCHH, CYCIIEH3UU U a3PO30JIU, UX MPEACTaBUTENN. TOHKOAUCIIEPCHBIE CHUCTEMBI
— 30JI4 Y TeJIH, UX NpeacTaBuTenu. [IoHATHS 0 CHHEpe3uCce U KOaryisiuH.
Llemoncmpayuu
« [leproanueckas cuctema XxuMu4eckux aieMeHToB J[. V1. MenzaeneeBa B pa3inyHbIX popMmax.
« Mozaenp MOHHON KPUCTAJUIMYECKOM PELIETKU HA IPUMEPE XJIOPHUIA HATPUSL.
« MuHepabsl ¢ MOHHOW KPUCTAJUTMYECKON PEIETKON: KAJIBLIUT, TAJINT.




« Monenu MOJIEKYIAPHOM KPUCTAIIIMYECKON PEIETKHA HA IIPUMEPE «CYXOT'0 JIba» WU MOJa U AaTOMHOM KPUCTAJUIMYECKON PELIETKU HA IIpUMEpE anmasa,
rpaduTa WM KBapIa.
« Moaens MonsipHoro o6bpéma rasa.
« Mozenu KpUCTaUIMYECKHX PEIIETOK HEKOTOPBIX METAJLIOB.
« Koyutekumm 00pa3iioB pa3iMyHbIX JUCTIEPCHBIX CHCTEM.
« CuHepe3uc 1 KoaryJsiusi.
JlabopamopHvie onvimoi
« KoHCcTpynpoBaHue Mol METAJUTMYECKON XUMHUYECKON CBSI3U.
« [Tonmyuenue Ko10uHOTO pacTBOpa KypuHOro Oenka, UCCIEI0BaHUE €r0 CBOWCTB C IIOMOIIBIO JIA3EPHOU YKa3KH U IIPOBEJIEHUE €ro JEHATYpPaLUU.
« [lomyuenue sMylbcUU PaCTUTEIHLHOTO Macia U HabJtoIeHUE 3a €€ PacCIOCHUEM.
« [Tomydenue cycrnieH3un U3BECTKOBOTO MOJIOKA M HAOJIOACHUE 32 €€ CeIMMEeHTaLUeH.

XUMMNYECKHUE PEAKIINU
Knaccudukanusi XuMuyecKux peakuuid. Mzomepuszanus Kak peaxiys, MpoTeKaromas 0e3 M3MEHEHHs COCTaBa BEHIeCTBA. AJUIOTPONHS U €€ TMPUYHHBL
Knaccudukanus peakiuii mo pa3lIuyHbIM OCHOBAaHUSIM: IO YHCIYy U COCTaBY PEAreHTOB U TMPOAYKTOB, MO TeruioBoMmy 3(dekty. Tepmoxumuueckue
YPaBHEHUS PEaKIUil.
Ckopocth XxuMH4YeCKHX peakuuid. DakTOpbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMHMUYECKUX PEAKLHUN: MPUPOJA pearupyrouiux BEIIECTB, TEMIEparypa,
IUIOIIAb CONMPUKOCHOBEHHS PEarnpyIOUINX BEUIECTB, UX KOHLIEHTpAIWs, Hamuuue Karanusaropa. [lonsarue o karamuse. @epMEeHTHI Kak OMOIOTHYECKHE
KaTanu3aropbl. UHrHOUTOPHI peakluii U MX 3HaYECHUE.
OOpaTuMocTh XMMHYECKMX peakunuii. XUMHU4YecKoe paBHOBecHe W CHOCOObI ero cMmemeHusi. IlonsaTrne 00 0OpaTUMBIX PEAKIHSIX U XUMHUECKOM
paBuoBecuu. [lpunnun Jle Illarenpe u cmocoObl cMemieHUS XUMHUYECKOTO paBHoBecHs. OOmas XapakTepUCTHKa pPEaKIMM CHHTE3a aMMHaKa |
PacCMOTpPEHHE YCIOBUI CMEIIEHNS PABHOBECHUS 9TOM pEaKIMU Ha MPOU3BOJICTBE.
I'mapoaus. O6parumsliii 1 HeoOpaTuMBbIi ruaponau3. [uaponus coneil u ero Tumsbl. IloHsATHE 00 SHEpreTHYecKOM OOMEHE B KIJIETKE M POJM TMIPOIU3a B
HEM.
OKHCAUTEIbHO-BOCCTAHOBUTE/IbHbIC peakuuu. CTeneHb OKHCIeHHS U e€ ompenerneHue mno (¢popmyaaM OpraHUYeCKHX U HEOPraHWYECKHX BEIECTB.
Oxucaurenu u BocctaHoBUTeNM. [IoHsATHE O Mpolieccax OKUCIEHUs U BoccTaHOBIIEHUA. COCTaBlIeHUE YPaBHEHUN XUMUYECKUX peaklliii Ha OCHOBE METoJa
ANIEKTPOHHOI0 OasiaHca.
DJIEKTPOJIM3 PpacljaBoB H pacTBopoB. IIpakTuyeckoe mnNpHUMeHeHHe JJIeKTPOJIM3a. XapaKTEpUCTUKA OJIIEKTPOJIN3a KaK OKHCIUTENbHO-
BOCCTaHOBHTEIBHOIO mporecca. OCOOEHHOCTH 3NIEKTPONIN3a, MPOTEKAIONIEr0 B pacTBOpax AMeKTposinToB. [lomydeHue ranoreHoB, BOiopoaa, KUCIOpoAa,
LIEJIOYHBIX METAJUIOB U LIEI0YEH, a TAKKE AITFOMUHUSA AIEKTPOIU30M PACILUIABOB U PACTBOPOB COSAUHEHUN ITUX 3JIE€MEHTOB. [[0HATHE O rajabBaHOILIACTHKE,
rajibBaHOCTET UM, paMHUPOBAHUH LIBETHBIX METAJIIOB.
Lemoncmpayuu
« PacTtBOpeHue cepHOi KUCIOTHI U aMMHAYHON CETTUTPBI U (PUKCALIMS TETJIOBBIX SBICHUH JUISl STHX MPOLIECCOB.
« BzammonelicTBHE CONISTHOM, CEpHON M YKCYCHOW KHCIIOT OJIMHAKOBOW KOHIICHTPAIIMH C OJMHAKOBBIMHU KyCOUKaMu (TpaHyJIaMH) IIMHKA U B3aMOJICICTBHE
OJIMHAKOBBIX KYCOUKOB pa3HbIX METAJIOB (MarHus, IIUHKA, JKEJI€3a) C COJSHON KUCIOTOM Kak MPUMEP 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW peakluu OT
IIPUPOJIbI PEArUPYIOIINX BEIIECTB.
« BsaumoneiicTBue pacTBOpoB THOCYNIb(aTa HATPUS Pa3HOI KOHIEHTPALMU U TEMIIEpaTyphbl ¢ PACTBOPOM CEPHOM KUCIOTHI.
« MogenupoBaHue «KHILSIIETO CIIOS».
« Hcnonb3oBaHue HEOPraHWYECKUX KaTaJu3aToOpoB (CoJel xkene3a, MOAWAA Kaiaus) M MPHUPOTHBIX OOBEKTOB, COAEP)KAIIMX Karaja3y (Chlpoe MsCo,
KapTodens), s pa3IoKeHUsI MEPOKCHIa BOJOPO/IA.




« BsaumopneiicTBre IIMHKA C COJSTHOM KUCIIOTOHM M COJSIHOM KHCIIOTBHI C HUTPATOM cepedpa Kak MpUMEphl OKUCIUTEIbHO-BOCCTAHOBUTENIFHONW PEeaKUuu U
peakuu oOMeHa.
« KoHcTpynpoBanue Moenu 3JIeKTpoau3€Epa.
« BuneogparmeHT 0 IpOMBIIUICHHON YCTAaHOBKE ISl TOJIyYEHHsI aIFOMUHUS.
Jlabopamopnule onbvimbi
« HWnmoctpanus npasuia bepTtonie Ha npakTUKe: IPOBEIEHHE PeaKkLUii ¢ 00pa30BaHUEM OCaJlKa, Ta3a U BOJIBL.
« ['eTeporeHHbIN KaTaau3 Ha IPUMEPE Pa3IoKEHU IEPOKCUAA BOJIOPOJA B IPUCYTCTBUM JTHOKCH 1A MapraHiia.
« Cwmemenue paBHoBecus B cucteme Fe3+ + 3CNS™ « Fe(CNS)s.
« HcnplTanne nHAMKATOPaMU CPE/Ibl pACTBOPOB COJIEH pa3IMYHbBIX TUIIOB.
+ OKucnuTeNnbHO-BOCCTAHOBUTENIbHAS PEAKLUs M peakiys oOMeHa Ha IpuMepe B3auMOoAeHCTBUS pacTBOpoB cynbdara meau(1l) ¢ sxene3om u pactBopom
ENOYH.
Ilpakmuueckaa padoma. PenmieHne >KCIEPUMEHTAIbHBIX 3alad IO TeMe «XUMHUYECKas PEaKLus».
BEIIIECTBA U X CBOMCTBA
MeTtaaiabl. Pusnyeckre CBOWCTBA METAIIOB Kak (DYHKIMS UX CTpoeHUsl. JleJeHne MeTauloB Ha TPYIIbl B TEXHUKE. XMMUYECKHE CBOMCTBA METAJNIOB U
ANIEKTPOXUMHUYUECKUH psij HanpsokeHud. [loHsTre o MeTamioTepMun (aIlOMUHOTEPMHUSL, MATHUETEPMHUSL U p.).
Hemerannbl. Hemeramnsl kak okuciuteny. HemeTanisl Kak BOCCTaHOBUTENHN. Pl 31€KTpOOTpULIATEIbHOCTH.
Heopranuyeckue H opraHu4eckue KMCJI0Thbl. KHCIIOTBI B CBETE€ aTOMHO- MOJIEKYJIIPHOTO yueHHUs. KUCIIOTEI B CBETE TEOPUH DIIEKTPOIIMTHYECKON
nucconnanuu. Kucinorsl B cBeTe npoToHHON Teopuu. O0Ine XuMHUYeCKrUe CBONCTBA KUCIIOT.
Heoprannueckue u oprannyeckmne ocHoBaHusi. OCHOBaHUS B CBETE aTOMHO-MOJIEKYISIpHOro yueHus. OCHOBAaHHUS B CBETE TEOPUU HIEKTPOIUTHY CKOM
nucconuanuu. OCHOBaHUS B CBETE IPOTOHHOM TEOPUH. XMMUYECKUE CBONCTBA OPIrAaHUYECKUX U HEOPraHUYECKUX OCHOBAHUM.
Heoprannyeckue u opranudeckue amgorepHbie coennHenusi. Heopranmueckue amporepnsie coennHeHns (OKCUIBI U THIPOKCHIBI), IX CBOHCTBA U
noiy4yeHue. AM(poTepHble OpraHnYeCcKUe COeTUHEHNs Ha TpUMepe aMUHOKUCIIOT. [lenTuipl U nenTuHas cBA3b.
Coumn. Knaccuduxarus coneir. Kéctkocth Bombl U criocoObl e€ ycTpaneHud. [lepexon xapOonara B ruapokapOoHaT U oOpatHO. OOIIMEe XUMHYECKHE
CBOICTBA COJIEH.
Lemoncmpayuu
« Konneknus meTanios.
« Konnexmus HeMeTaoB.
» BzaumozelicTBue KOHIEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEJBIO.
« Benblnka TepMUTHOM cMecH.
« Benbika 4€pHOro mopoxa.
« BeITecHeHue TaJlOreHOB M3 WX PacTBOPOB JIPYTMMHU TajloT€HaMH.
« B3aumoeiicTBre mapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KHCIOTHI M aMMHUAKa («IbIM O€3 OTHSI»).
« [Tonryuenne amMmmuaka v U3y4eHUe ero CBOKCTB.
« PaznuuHble ciryyan B3aUMOJIEHCTBUS PACTBOPOB COJIEN AIIFOMUHMUS CO IIETOYBIO.
« [Tosmyuenue x€CTKOM BOJBI M YyCTpaHEHUE €€ )KECTKOCTH.
Jlabopamopnvie onvimoi
« [Toyuenne HEpacTBOPUMOTO THAPOKCH/IA U €r0 B3aUMOJIEUCTBUE C KUCIOTOM.
« MccnenoBanre KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHON M YKCYCHOW KHCIIOT KareabHbBIM METOJIOM IpU UX pa30aBIeHUH BOJOH.
« [Tonmyuenue am@oTepHOro ruIpoOKCHIa U U3yYEHHE €ro CBOICTB.




« [IpoBeieHre KaUECTBEHHBIX PEAKIIM MO OMPEIEeIEHUI0 COCTAaBa COJIH.
Ilpakmuueckasa padoma. PelieHre >KCIEPUMEHTAIBHBIX 3aja4 1Mo TeMme «BemiecTBa U ux CBOMCTBa.
XuMHA ¥ COBpeMeHHOe 0011ecTBO
Xumuyeckasi TexHosnorus. [IpousBogcTrBo ammuaka u Meranosa. [lonsrue o XUMUYECKOW TEXHOJOTUU. XHMMUYECKUE PEAKIIUHU, JIeXKallue B OCHOBE
MPOM3BOACTBA aMMHaka W MeraHona. OOmas knaccuuKanMoHHAS XapaKTePUCTHKA PEaKIMii CHHTE3a B TPOM3BOJICTBE ITHUX MPOMYKTOB. HayuHbie
MIPUHIIMIIBI, JISKAIME B OCHOBE MPOM3BOJICTBA aMMHUaKa 1 MeTaHosia. CpaBHEHHE STUX [TPOU3BOJACTB.
XumMuyeckasi r[paMOTHOCTh KAK KOMIIOHEHT 001Ieil KyJbTypbl YejioBeKa. MapKUpOBKa YITAaKOBOUHBIX MATEPHUAIIOB, JJIEKTPOHUKH U OBITOBOW TEXHUKH,
MPOAYKTOB MUTAHUS, STUKETOK MO YXOAY 32 OJEXKI0M.
Lemoncmpayuu
« Mopnenb NpOMBIIUIEHHON YCTAaHOBKH MOTYYEHUSI CEPHOU KUCIOTHI.
o Moenp KOJIOHHBI CHHTE3a aMMHUaKa.
« BuneodparmeHTsI U claliibl O CTENEHU KOJOTUYECKON YHCTOTHI TOBApa.
Jlabopamopnvie onvimbl
«  H3ydeHue MapKHUPOBOK PA3IMYHBIX BUI0B IPOMBIIUICHHBIX U TPOAOBOIHCTBEHHBIX TOBAPOB.

Temarnueckoe niianupoBanue 10 kiaace

Kosmyects | Konrpoabubl | Jladoparophsl | [IpakTuyecku Tnanupyembie
Ha3Banmue pa3nena pe3yJabTarhl
0 4acoB e padoThI e paboThbI e padoThl .
BOCIHUTATEJIbHOI PadoThI
[Tpenmer opraHnuecKor XUMUHU 2 - - 1,2,3,4,5,6,7,8,9
VYI1eBOI0POIBI U UX MPUPOTHBIC HCTOYHUKH 12 1 2 - 1,2,3,4,5,6,7,8,9
Kucnopoz- u a3orconepxaiire OpraHnuecKkme 14 1 5 1 123456789
COCTMHEHUS
Opranndeckasi XUMHS U 00IIIECTBO 5 - - - 1,2,3,45,6,7,8,9
Peseps 2 1
UTOro 35 3 8 8
Temarnueckoe miannposanue 11 Kiaace
Kosmmyects | Konrpoabnbl | Jladoparophsl | [IpakTuyeckn [Lranupyembie
Ha3sBanmue pa3znena pe3yJbTaThl
0 4acoB e padoThl e padoTsl e padoThl .
BOCIIUTATEJIbHOI PadoThI
CrpoeHue BenecTn 9 1 1,2,3,4,5,6,7,8,9
XHUMHYECKUE PEaKITUN 12 1 1 1 1,2,3,45,6,7,8,9
BerectBa 1 ux cBoiicTBa 9 1 1 1 1,2,3,4,5,6,7,8,9
XWMUS ¥ COBPEMEHHOE 00IIECTBO 4 1 1,2,3,45,6,7,8,9
UTOIro 34 3 3 2 1,2,3,4,5,6,7,8,9




