Ipeamer — xumus

Kaacc-10-11

YpoBeHb U3yueHUs — yriayOJdeHHbIi
KoanyecTBo yacoB — 204 (3 yaca B He1eJ110)

IlossicHuTeAbHAS 3aIIMCKA

Hacrosimas pabouast mporpamma cpeHero o0iero oopa3zoBanus Mo xuMmuu (yriayoneHHsii yposens) 11t 10 - 11 kmacca pa3paboraHa B cooT-
BercTBuH ¢ PI'OC COO (mpuka3z MunucrepcTBa oopa3zoBanus u Hayku P® ot 17.05.2012 1. N 413), ¢ yuérom [IpumepHOii OCHOBHO# 00pa3oBaTeb-
HOM MporpaMMBbl cpeiHero oomiero oopazoBanus, 0JOOPEHHON pereHrneM GeaepaTbHOro yueOHO-METOANYECKOro 00beTMHEHHS 110 00IIeMy 00pa3o-
BaHMIO (TIpoTOKON OT 28 MioHs 2016 roma Ne 2\16-3), 1 Ha OCHOBE CIIEIYIOIUX JOKYMEHTOB!

e OOII COO BIT;

e PaGouas nporpamma Bocniutanust BI'T;

e VMK «Xumus. Yrinyonenusiii yposens. 10 - 11 kmacee» B. B. Epemuna, H. E. Ky3smenko, B. U. Tepennna, A. A. JIpo3nosa, B. B. Jlynuna,

e Epemun B.B., Ky3emenko H.E., Tepenun B.U., Ipo3noB A.A., Jlyuun B.B. non pex. Jlynuna B.B. Xumus (yrmy6nennsiii yposens) 10 kiacc,
000 "JPODAY

e Epemun B.B., Kyzemenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlynun B.B. noxn pex. Jlyauna B.B. Xumus (yrinyonennsiid ypoBens) 11 kiace,
000 "JPODA»

[Inanupyemble pe3yibTaThl 0CBOEHHA Y4eOHOI0 NMpeaMeTa

JInuHOCTHBIE pe3y/IbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHero oo1iero 00pa3oBanmsi

1) poccuiickas rpakJjaHcKasi HACHTUYHOCTh, NATPUOTH3M, YBaXKEHUE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH nepea PoauHol, ropaocTu 3a
CBOI Kpaii, cBoro Poauny, nporinoe u HacTosIee MHOTOHAIIMOHATIBHOT0 HapoAa Poccuu, yBaxeHne rocy1apcTBEHHBIX CUMBOJIOB (Tep0, (iar, TUMH);

2) rpaKAaHCKasl MO3UIINS KAK AKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUIICKOr0 O0IIECTBa, OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIC ITpaBa v 005-
3aHHOCTH, YBAXKAIOUIEro 3aKOH W MPABOIOPSIIOK, 001a1al0IIeT0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIET0 TPATUIIMOHHBIC
HallMOHAIbHBIC U OOIIEYEIIOBEUECKHE TYMAaHUCTUYECKHUE U IEMOKPATHICCKUE TIEHHOCTH;

3) TOTOBHOCTH K ciy:keHnio OTe4yecTBy, €ro 3aliuTe;

4) chopMHUPOBAaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKUA, OCHOBAaHHOTO
Ha JWaJIore KYJbTYpP, a TAK)Ke Pa3aTuIHBIX ()OpM OOIIECTBEHHOTO CO3HAHHUS, OCO3HAHNE CBOETO MECTa B MOJUKYJILTYPHOM MHUPE;

5) C(l)OpMPIpOBaHHOCTL OCHOB CaMOpPAa3BUTUA U CAMOBOCIIUTAHUSA B COOTBETCTBUHU C 06LH€H€JIOBC‘-I€CKI/IMI/I HCHHOCTAMU U UACATIAMU I'paKJIAHCK O-
ro 00IeCcTBa; TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOATEIHLHOM, TBOPYECKON M OTBETCTBEHHOM JIEATEILHOCTH;

6) ToJepaHTHOE CO3HAHME W TIOBEACHHE B MOJHMKYJIBTYPHOM MHPE, TOTOBHOCTh M CITOCOOHOCTH BECTH JIHAJIOT C JIPYTUMH JIFOABMH, JTOCTUTATh B
HEM B3aUMOIIOHMMAaHHA, HAXOAUTH O6H.[I/Ie eI U COTpYAHUYATh AJId UX JOCTUIKCHUA, CHOC06HOCTL MNPOTUBOCTOATH UACOJOTIUH S3KCTPEMU3MA, HAITUO-
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HaJIu3Ma, KCGHO(l)O6I/II/I, AUCKpUMHUHAIWUHU 1O CONHUAJIbHBIM, PCIIUTHO3HbIM, PACOBbBIM, HAIMOHAJIbHBIM IPHU3HAKAM U APYIMM HCTAaTUBHBLIM COLIMAJIbHBIM
SIBJICHUAM,

7) HaBBIKH COTPYTHHYECTBA CO CBEPCTHUKAMH, JIETHMH MJIQJIIIIETO BO3pAcTa, B3POCIBIMU B 00pa30BaTEIbHOM, OOIECTBEHHO TOJIE3HOH, Y4eOHO-
HCCIIEJIOBATEIBCKOM, MPOSKTHOM U IPYTHX BUAX ACSITENBHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJCHUE HA OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX [IEHHOCTEH;

9) TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHHUI0, HA MPOTSHKEHUU BCEH JKU3HU; CO3HATEILHOE OTHOIIICHHUE K He-
PEepHIBHOMY 00pPa30BaHHUIO KaK YCIOBUIO YCIEIIHON MPOoQecCHOHAIBHON 1 O0IIECTBEHHOM NesTeNbHOCTH,

10) acreTnveckoe OTHOIICHUE K MUPY, BKITFOYAsi 3CTETUKY ObITa, HAYYHOT'0 U TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, OOIMIECTBEHHBIX OTHOIICHHUIA;

11) npuHsATHE U peanu3amus IIEHHOCTEH 3J0pOBOro 1 0€30MacHOro 0dpasa Ku3HU, MOTPEOHOCTH B (PU3UIECKOM CaMOCOBEPITICHCTBOBAHUH, 3aH -
THUSX CIIOPTUBHO-03/I0POBUTEIBHON 1€ATEIbHOCTHIO, HEMPHUITHE BPEAHBIX IPUBBIUEK: KYPEHUS, YIIOTPEOICHHS aTKOroJis, HAPKOTUKOB;

12) GepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (PH3MUECKOMY H TICUXOJIOTHYECKOMY 3/10pOBBIO, KAK COOCTBEHHOMY, TaK M JIPYTHX
JrO/Ied, YMEHHE OKa3bIBaTh MEPBYIO TOMOIIIb;

13) oco3nanHbIi BEIOOp Oymymiei nmpodeccuu ¥ BOSMOKHOCTEH peanu3aliii COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIIEHUE K TPO(heCcCHOHAT b-
HOHU ACATCIIBHOCTHU KaK BO3MOXHOCTHU Y4aCTUA B pCIICHUHN JIMYHBIX, 06IJ_IGCTBCHHBIX, roCyaapCTBCHHBIX, O6H.[CHaLII/IOHaJ'IBHBIX HpO6HeM;

14) chopMuUpPOBaHHOCTH IKOJIOTUYECKOTO MBIIUICHUS, TOHUMAaHUSI BIUSHUS COLUATbHO-9KOHOMUYECKUX MPOILECCOB Ha COCTOSIHUE MPUPOAHON U
COITMAITLHOW CPEJIbl; MPUOOPETEHHE OIbITA IKOJIOr0-HANIPABICHHOM JCITEIbHOCTH;

15) OTBETCTBEHHOE OTHOIICHHE K CO3JAHHIO CEMbH Ha OCHOBE OCO3HAHHOT'O NMPUHSTHUS IICHHOCTEH CeMEHHOM KU3HU.

MeTanpeaMeTHbIe pe3yJibTAThI 0CBOCHHS OCHOBHOH 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHero o0mero o0pa3oBaHus

1) yMeHue caMOCTOSITENBHO OMPENENIATh LU ACITEIbHOCTH U COCTABIATH IUIAHBI AATEIIEHOCTH; CAMOCTOSTEILHO OCYILECTBIIATH, KOHTPOJIUP O-
BaTh U KOPPEKTUPOBAThH AEATEIbHOCTh; UCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI Ul JOCTHXKEHUS! IOCTABICHHBIX LeJiel U peanu3aluy IUIaHOB Jies-
TEJIbHOCTH; BBIOUPATh YCIIEUIHbIE CTPATETUU B Pa3IMYHBIX CUTYaIMSX;

2) yMeHue MPOTyKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATD B MPOLIECCE COBMECTHON NEATEIBLHOCTH, YUUTHIBATH O3ULIUU APYIHX YYACTHUKOB J€-
ATENbHOCTH, 3()PEKTUBHO pa3peliaTh KOHPIIUKTHI;

3) BiazieHne HaBbIKAMM MO3HABATEJBbHOW, Y4eOHO-NCCIIEI0BATEILCKOM U MPOEKTHON AEATeNIbHOCTH, HaBbIKAaMU Pa3pelieHus npoodiieM; crnocoo-
HOCTb Y TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOUCKY METO/IOB PEIIEHUs MPaKTHUECKUX 3a7ay, IPUMEHEHHIO Pa3IMYHBIX METO/I0B TO3HAHUS;

4) TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSATEIbHON MH(POPMALIMOHHO-TIO3HABATEIbHON EATEIbHOCTH, BJIaICHNE HABBIKAMU MOITYYEHHUSI HE00X 0-
JMMOM MH(pOpMalMK U3 CIOBapel pa3HbIX TUIIOB, YMEHUE OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHMKAX MH(POPMAIMU, KPUTUYECKU OLIEHUBATh U M H-
TEPIPETUPOBATh HH(POPMALIHIO, TIOTYYaEMYIO U3 Pa3IMYHBIX HCTOYHUKOB,;

5) yMeHHe UCIOTB30BATh CPECTBA HH(DOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TexHonorui (nanee - UKT) B perieHnn KOTHUTHBHBIX, KOMMYHH-
KaTHUBHBIX U OPraHU3allMOHHbIX 3ajjau ¢ cOOMI0AeHNEM TpeOOBaHUN S)PrOHOMHUKH, TEXHUKH O€30IIaCHOCTH, TUTUEHBI, pECYpcocOepekeHus, IPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 6€3011aCHOCTH;

6) yMEHHE OIpeIeNATh Ha3HAUYCHUE U (PYHKIIUHU Pa3THIHBIX COLUAITBHBIX HHCTUTYTOB;

7) yMEHHME CaMOCTOSITENIbHO OLIEHUBATh U MPUHUMATh PEILEHUs, ONPEIENAIONUe CTPATETHIO TIOBECHUS, C YUETOM I'PaX/IaHCKUX U HPaBCTBEH-
HBIX IIEHHOCTEH;

8) BiageHHE S3BIKOBBIMH CPEJICTBAMH - YMEHHE SICHO, JIOTHYHO M TOYHO HM3JIaraTh CBOIO TOUKY 3PEHHS, MCIOIB30BaTh a/ICKBATHBIC S3BIKOBHIC
CpEeACTBA;
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9) BasieHNe HABBIKAMU MTO3HABATEIBHOU peiieKcHH KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB H
OCHOBAHHM, T'PAHMI] CBOEr0 3HAHUS U HE3HAHUSI, HOBBIX ITO3HABATEbHBIX 3a7a4 U CPEJICTB UX JOCTHIKCHUA.

IIpeamMeTHbIe pe3yIbTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/bHOIl MPOrpaMMbI Cpe/iHero od1iero od0pa3oBaHus
[IpenmeTHbie pe3yabTaThl U3YyYCHUS MPEIMETHON oOnacTn «EcTeCTBEHHbIE HaYKW» BKIIIOYACT MPEIMETHBIC PE3YNbTaThl U3ydeHHUs] y4eOHOro
npeaMeTa « X uMus.
ba3oBeIit ypoBeHb - TpeOOBaHUS K MPEIMETHBIM pe3ybTaTaM OCBOCHHUS 0a30BOr0 Kypca XUMHUU JOJIKHBI OTPAXKATh:
1) chopmMupoBaHHOCTH MPEACTABIEHUH O MECTe XMMHHU B COBPEMEHHOH HAyYHOM KapTHHE MHpA; MTOHUMAaHHUE POIM XUMHUH B (POPMUPOBAHUU
Kpyrosopa 1 (yHKI[MOHAJIbHOW I'PaMOTHOCTH YeJIOBeKa JUIs PELICHHs IPAKTUYECKUX 3a/1a4;
2) BlaJeHUE OCHOBOIOJIATAIOIMMU XUMHUYECKUMH MOHATUSAMH, TEOPUSIMHU, 3aKOHAMU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE IOJIb30BAHUE XUMUY -
CKOM TEPMHUHOJIOTHEU ¥ CUMBOJIUKON;
3) BiafieHUe OCHOBHBIMU METOJIaMHM Hay4YHOT'O ITO3HAHMs, UCIOJIb3YEMbIMM B XUMUU: HAOIIOICHUE, ONMCAHUE, U3MEPEHUE, IKCIIEPUMEHT; yMe-
HHUe 00pabaThiBaTh, OOBACHATH PE3yJbTaThl IPOBEACHHBIX ONBITOB U JIENIaTh BBIBOBI; TOTOBHOCTh M CLIOCOOHOCTh MPUMEHSTh METO/Ibl MO3HAHUS IIPU
peIIeHUH MTPAKTUYECKUX 3a/1aY;
4) chopMHPOBAHHOCTH YMEHHSI TaBaTh KOJIMYECTBEHHBIE OIICHKH U TIPOBOJUTH PACUYETHI 10 XUMHUYECKUM (POpMYJIaM U YPaBHEHHSIM;
5) BazieHue npaBuJIaMi TEXHUKH O€30IaCHOCTH IPU UCIOJIb30BAaHUHM XMMUYECKUX BEIECTB;
6) copMHUPOBAaHHOCTH COOCTBEHHO! IMO3UIIMH 110 OTHOIIEHUIO K XUMUYECKOW HH(POPMALIUH, TIOTY4aeMOM U3 pa3HbIX UCTOYHUKOB.

VYriy0OneHHbIl ypOBEHb - TPEOOBaHUS K MPEAMETHBIM Pe3ylbTaTaM OCBOCHUSI YIITyOJIEHHOTO Kypca XUMHUH JAOJKHBI BKIIOYAaTh TpeOOBaHUS K pe-
3y/lbTaTaM OCBOEHUS 0a30BOr0 Kypca U JOMOIHUTEIBHO OTPaXkKaTh:

1) chopMupOBaHHOCTH CUCTEMBI 3HAHHI 00 OOITUX XMMHYECKIX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHUSIX;

2) chopMUPOBAaHHOCTh YMEHUH HCCIEIOBaTh CBOMCTBA HEOPTaHMYECKUX U OPraHUYECKUX BEIIECTB, OOBICHITH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIUH, TPOrHO3UPOBATh BO3MOKHOCTh UX OCYIIECTBICHUS;

3) BiajicHHe YMEHUSMH BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHHMI O COCTaBe, CTPOCHHUH BEIIECTBA M OCHOBHBIX XUMHUYECKHX 3aKOHAX, IPOBEPATH
UX SKCIIEPUMEHTAIbHO, GOPMYIUPYS LEb UCCIeI0BAHUS;

4) BlaJieHre METOaMU CaMOCTOSITEIPHOTO TJIAHUPOBAHUS U MIPOBEJICHUS XUMUUYECKUX IKCTIEPUMEHTOB C COOJIIOICHUEM TPaBHIT OE30MacHOM pa-
OOTHI C BENIECTBAMHU U JIA0OpATOPHBIM 000pyI0BaHUEM; C(HOPMUPOBAHHOCTh YMEHHUI OMUCAHUs, aHAJIN3a U OIIEHKU JOCTOBEPHOCTH MOJYICHHOTO Pe-
3yIIbTaTa;

5) chopMUPOBAHHOCTh YMEHUH MTPOrHO3UPOBATh, AHATM3UPOBATH U OI[CHUBATH C MO3HIIMH IKOJIOTHUECKON 0€30MacHOCTH MOCIEeACTBUS OBITOBOM
Y TIPOM3BOJICTBEHHOMIEATEIILHOCTH YETIOBEKA, CBSI3aHHOW C TIEPEepadOTKOM BEIICCTB.

B pe3ynbpTaTe n3ydeHus: yaeOHOro npeameTa «XUMHUs» Ha YPOBHE CpeHEro oomiero oopa3oBaHus:

BoinyckHuk Ha 0230BOM YPOBHE HAYUMTCH: BoinmyckHUK Ha 6a30BOM YpOBHE MOJYYHT BO3MOKHOCTh HAYUYHTh-
ci:
pacKphIBaTh Ha MPUMEpPaxX POJIb XUMUU B (POPMUPOBAHHH COBpE- UNTIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUe U IGONIOYUI0 0p2a-
MEHHOW HayYHOW KapTHHBI MUpPa U B MPAKTUYECKON IEATENbHOCTH Ye- | HUYeCKOU XUMUU KAK HAVKU HA PA3IUYHBIX UCHOPUYECKUX IMANax ee
JIOBEKa; pazeumusl,
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JEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXKIY XUMHEH U
JIPYTUMU €CTECTBEHHBIMU HAYKaAMU;

pacKkpbiBaTh Ha TMPUMEpPAX IOJOKEHUS TEOPUH XUMHUUYECKOTO
ctpoenus A.M. byrneposa;

nmoHuMaTh  ¢uisnueckuii cMbicn [lepuomnueckoro 3aKoHa
JI.. MeHeneeBa 1 Ha €ro OCHOBE OOBSCHSTH 3aBHCHUMOCTh CBOMCTB
XUMHYECKUX IJIEMEHTOB M 0Opa30BAaHHBIX UMM BEIIECTB OT JJIEKTPOH-
HOT'O CTPOEHUS aTOMOB;

O00BSCHATh MIPUYMHBI MHOTOOOpAa3Msl BEIIECTB HA OCHOBE OOITUX
MPEJICTaBICHU 00 MX COCTaBe U CTPOSHUH;

MPUMEHATH MPaBUJIA CUCTEMATUYECKON MEXIYHAPOIHOW HOMEH-
KJIATypbl KaK CPeJCTBa pa3IudeHUs] M UJICHTU(PUKAIMK BEIIECTB M0 UX
COCTaBYy U CTPOCHHUIO;

COCTaBJISITH MOJICKYJISIPHBIE M CTPYKTYpPHBIE (DOPMYJIBI OpraHnuye-
CKHX BEIIIECTB KaK HOCHTENIEH HH(POPMAIUA O CTPOCHUH BEIIECTBA, €T
CBOMCTBax W MPHUHAJJICKHOCTU K OINPEICICHHOMY KIJAacCy COEAMHE-
HUM;

XapakTepu30BaTh OPraHWYECKUE BEIECTBA IO COCTaBY, CTpPOE-
HUIO U CBOMCTBAaM, YCTaHaBJIMBATH IMPUUYUHHO-CIIECICTBEHHBIE CBS3U
MEXAY JTaHHBIMHU XapaKTepUCTUKaMU BEIIECTBA;

MPUBOANTH MTPUMEPHI XUMHUECKUX PEAKITUN, PACKPBIBAIOIINX Xa-
pakTepHbIE CBOMCTBA TUIMYHBIX MPEACTABUTENEH KIIACCOB OpraHuye-
CKHX BEIIECTB C IENbI0 MX HUICHTH(PHUKAINN U OOBSICHEHHS O00JIACTH
MIPUMEHEHUS;

MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XMUMHUYECKHX PEakK-
UM HA OCHOBE 3HAHHI O TUIIAX XMMHYECKOW CBA3U B MOJIEKYJAX pea-
TE€HTOB M X PEAKIIMOHHOW CIIOCOOHOCTH;

HCTOJIB30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XUMHUUYECKUX CBOM-
CTBaX BEMIECTB JJIsi O€30MaCHOTO MPUMEHEHHUs B MPAKTUYCCKOU Jesi-
TEJLHOCTH;

MPUBOAUTH IPUMEPHI NPAKTUUECKOT O UCIIOIb30BAHUS TPOIYKTOB
nepepaboTku He()TH W MPHUPOJHOTO Ta3a, BHICOKOMOJEKYISPHBIX CO-
equHeHUW (TOMUATUIICHA, CHHTETUYECKOTO KaydyKa, aleTaTHOTO BO-
JIOKHA);

MPOBOJIUTH OMBITHI MO PACMO3HABAHUIO OPTraHUYECKUX BEIIECTB:
TJIMIEPUHA, YKCYCHOW KHCIIOTBI, HEMPENEIbHBIX KUPOB, TIIOKO3HI,
Kpaxmaiia, 0€JTKOB — B COCTABE IMHUIIEBBIX MPOJIYKTOB U KOCMETHYECKHX

UCNONbL306aMb MemoObl HAYYHO20 NO3HAHUAL NPU BbINOJHEHUU
NPOEKmMO8 U yueOHO-UCCIe008aAMENbCKUX 3A0ay NO U3YYEHUIO C8OUCMS,
€cnoco606 nonyuenus U pacno3HaA8anUs OpeAHUYeCcKUX 8eulecms;

00BACHAMb NPUPOOY U CROCOOBI 0OPA308AHUA XUMUYECKOU CEA3U:
KOBANIEHMHOU (NOAAPHOU, HEeNOJIAPHOU), UOHHOU, MEemAalIuiecKkol, 80-
O0OpPOOHOU — C Yelbio ONnpedeNeHusi XUMUHUECKOU aKmueHOCmuU 6e-
wecms;

VCMAHABIUBAMb 2EHEeMUYECKYVIO C853b MeHCOY KIACCAMU OP2aHU-
yeckux eeujecme O0Jis1 0OOCHOBAHUS NPUHYUNUATILHOU B03MONCHOCIU
NOTYYEHUs. OP2AHUYECKUX COeOUHEHUll 3A0AHHO020 COCMAasa U Cmpoe-
HUS,

VCMAHABIUBAMb  83AUMOCEA3U MedHcOy hakmamu u meopuel,
NPUYUHOLL U CIe0CEUeM NPU aHanuze npooIemMHuIX cumyayuti u 060c-
HOBAHUU NPUHUMAECMBIX PEULeHULl HA OCHOBE XUMUYECKUX 3HAHUU.
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CpPEICTB;

BJIAJIETh MpPaBUJIAMU U IIpueMaMH 0e3011acHOM paboThI ¢ XUMHUYE-
CKUMH BeleCTBaMU U J1a00paTOPHBIM 000py10BAHUEM;

yCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakuuu U
CMEILIEHUsI XUMHUYECKOTO PAaBHOBECHUSI OT Pa3IMYHbIX (PAKTOPOB C Iie-
JbIO ONpPENEJICHUs] ONTUMAIIBHBIX YCIOBUH MPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB;

MIPUBOJUTH MIPUMEPHI THAPOIN3a COJEH B IMOBCEIHEBHOM KU3HU
YeJIOBEKa;

MPUBOAUTH TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaK-
U B IpUPOE, MPOU3BOACTBEHHBIX MPOLIECCAX U KUZHEAEATEIbHOCTH
OpraHU3MOB;

MPUBOAUTH TNPUMEPHl XUMHUECKUX pPEAKIUi, PacCKpPBIBAIOLINX
o0I1e XMMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB — METAJIIOB U HEME-
TaJIJIOB;

MIPOBOJUTH PacueThl HAa HAXOXKJICHHE MOJIEKYJISIPHOH (opMyIbl
YIJI€BOJIOPO/Aa IO MPOAYKTAM CrOpaHus U IO €ro OTHOCUTENIbHOM
IUIOTHOCTU ¥ MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIINX B €r0 COCTAB;

BJAJeTh MpaBUJIaMU 0€30IacCHOr0 OOpalleHUsl ¢ €IKUMH, TOpIo-
YUMHU ¥ TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBON XUMHH;

OCYILIECTBIISATh TOUCK XUMUYECKOW MH(OpMALIUU 110 Ha3BAHUSM,
UJCHTHU(PHUKATOpaM, CTPYKTYPHBIM (OpMYJiaM BEILECTB;

KPUTHYECKH OIIEHWBATh M WHTEPIPETUPOBATH XMMUYECKYIO HH-
dbopManuio, COAEpKAIIyIOCs B COOOIIEHUSIX CPEJICTB MAacCOBOW WH-
dopmanuu, pecypcax MHTepHeTa, Hay4HO-IIOMYJISIPHBIX CTAaThAX C TOY-
KH 3pEHUsl €CTECTBEHHO-HAYYHOH KOPPEKTHOCTU B LIEJSAX BBIABICHUS
OLIMOOYHBIX CYKJIEHUN U (OPMHUPOBAHUS COOCTBEHHON MO3UIIHNH;

NPEJCTABIATh MYTH pEIICHUs IJ100ANbHBIX MPOOJIEM, CTOSILIMX
nepe]] 4eI0BEYECTBOM: SKOJIOITMUECKHUX, YHEPIrETUUECKUX, CHIPHEBBIX, U
POJIb XMMHUHU B PEILIEHUU 3THX IPOOIIEM.

BbInyCKHUK Ha yIJy0JeHHOM YPOBHE HAYYMTCH:

BpImyCcKHUK Ha YrJy0JeHHOM YPOBHE IOJYYHUT BO3MOKHOCTH
HAYUYMThHCS:

packpbIBaTh Ha MpUMeEpax poiib XUMUU B (POPMUPOBAHUU COBpE-
MEHHOW HayYHOW KapTHUHBI MUpa U B MPAKTUYECKON JEATEITbHOCTH Ye-
JIOBEKA, B3aWMOCBSI3b MEXKIY XUMHEH M JPYTUMHU €CTECTBEHHBIMU
HayKaMy;

WJUTIOCTPUPOBATh Ha MPUMEpPAX CTAHOBJIEHUE M BOJIIOLHUIO Opra-

Gdopmynuposamsv yenb UCCIEO08AHUSA, BbIOBUSAMD U NPOBEPAMD
9IKCHEPUMEHMANILHO 2UNOMe3bl 0 XUMUYECKUX C8OUCMEAX 8euecms Ha
OCHO8e UX COCMAsa u CMpOeHUs, UX CNOCOOHOCMU 8CMYNAmMb 8 XUMU-
yeckue peakyuu, o xapakmepe u NpOOYKMAX PA3IUUHBIX XUMUUECKUX
peaxyuil,
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HUYECKOM XMMHUU KaK HayKd Ha Pa3IMYHBIX MCTOPHUYECKHUX JTamax ee
pa3BUTHSA,

YCTaHaBJIMBATh MPUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXIY CTpOe-
HUEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U MEPUOJAUUYECKUM U3MEHEHUEM
CBOMCTB XUMHUYECKUX DJIEMEHTOB M UX COCJUHEHUU B COOTBETCTBUH C
MOJIOKEHUEM XUMHYECKUX 3JIEMEHTOB B IEPUOANYECKON CUCTEME;

aHAIM3UPOBATh COCTaB, CTPOEHUE M CBOWCTBA BEIIECTB, MPUMeE-
HSSI TIOJIOKEHUS OCHOBHBIX XMMHYECKUX TEOPHI: XMMHUYECKOTO CTpOe-
HUSI OpraHuYeckux coenuHeHuid A.M. bytiepoBa, CTpoeHHs aToMma,
XUMUYECKON CBSI3U, AJIEKTPOJUTUYECKON JMCCOLUMALMU KUCIOT U OC-
HOBAaHUMW; YCTAHABJIMBATh MPUUYUHHO-CIICICTBEHHBIC CBSA3U MEXIY
CBOMCTBaMH BEILIECTBA U €T0 COCTABOM U CTPOCHHEM;

MPUMEHATH MPABUIIA CUCTEMAaTUUYECKON MEXIYHAPOAHON HOMEH-
KJIATYphl KaK CPEJICTBA Pa3IMUCHUS W UIACHTH(DHUKAIIMN BEIIECTB 110 UX
COCTaBYy U CTPOECHHUIO;

COCTaBJISTh MOJICKYJISIPHBIE M CTPYKTYpPHBIE (DOPMYIIbl HEOPTaHH-
YECKUX M OPTraHMYECKHUX BEIICCTB KaK HOCHTEJICH HHPOPMAIIHH O CTPO-
€HUU BELIECTBA, €r0 CBOMCTBAX U MPUHAIJIECKHOCTH K ONPENEIECHHOMY
KJIacCy COCMHEHUN;

OOBSICHATH IPUPOILY M CIOCOOBI 00pa30BaHUSI XMMHUYECKON CBS-
3 KOBAJEHTHOW (TIOJSPHOM, HEMOJISAPHOI ), MOHHOM, METALTHYECKOM,
BOJOPOJHOM — C IIEJIbIO OINPEJEICHUSI XUMHYECKOM aKTUBHOCTH Be-
IIECTB;

XapaKTepu30BaTh (U3MYECKUE CBOWCTBA HEOPTAHHMYECKUX U OP-
TaHMYECKUX BEIIECTB U YCTaHABJIMBATh 3aBUCUMOCTH (DU3MUECKUX
CBOMCTB BEILECTB OT TUIA KPUCTALINYECKON PEIIETKH;

XapaKTEepHU30BaTh 3aKOHOMEPHOCTH B HM3MEHEHHHM XWUMHUUYECKUX
CBOMCTB IPOCTHIX BEIIECTB, BOJOPOJHBIX COCAUHEHUH, BBICILINX OKCHU-
JIOB ¥ TUJIPOKCHUJIOB;

MPUBOANTH MTPUMEPHI XUMHUECKUX PEAKITUN, PACKPBIBAIOIINX Xa-
paKkTepHble XMMHYECKHE CBOWCTBA HEOPraHWYECKUX U OPraHUYEeCKUX
BEIIECTB M3YYCHHBIX KIACCOB C IIENBI0 MX HJICHTU(PUKAIIUU U 00BsIC-
HEHHUs 00J1aCTH TPUMEHEHNS,

OIPENENATh MEXAHU3M PEAKIIUU B 3aBUCUMOCTH OT yCIOBUU MPO-
BEJICHUS PEaKIUU U MPOTHO3UPOBATH BO3MOXKHOCTh IPOTEKAHUS XUMHU-
YECKUX PEaKIMi Ha OCHOBE THIAa XMMUYECKOM CBSI3U U aKTUBHOCTHU pPe-
areHToB;

CaMOCMOAMeNbHO NIAHUPOBAMb U NPOBOOUMb XUMUUECKUE IKC-
nepumenmul ¢ coonrooeHuem npasui 06e30nacHou pabomul ¢ Geuje-
cmeamu u 1a60pamopHuiM 000PY008aHUEM;

UHmMepnpemuposams OaHHble 0 COCMase U CMpOeHUlU Belecms,
NONYUEHHblE C NOMOWDIO COBPEMEHHbIX QUUKO-XUMUYECKUX Memo-
008,

ONUCHIBAMb COCMOSAHUE DNIEKMPOHA 8 amome HA OCHOBe Cospe-
MEHHBIX K8AHMOBO-MEXAHUUECKUX NPeOCMABIeHUll 0 CIMPOeHUul amoma
07151 00BACHEHUsL PEe3YIbMaAmos CNeKMPAIbHO20 AHAIUZA BEUJeCNE;

Xapakmepuzo6ams poib A30MOCO0EPHCAUUX  2emePOYUKIUYe-
CKUX COeOUHEHUll U HYKIeUHOBLIX KUCIOM KAK BANCHEUUUX Ouonocude-
CKU AKMUBHBIX BEU4eCms;

NPOCHO3UPOBAMb  8O3MONCHOCb NPOMEKAHUS  OKUCTUMENbHO-
B0CCMAHOBUMENLHBIX PeaKYULl, TeHCAUUX 8 OCHOBE NPUPOOHBIX U NPO-
U3B00CMBEHHBIX NPOYECCO8.
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YCTaHABJIMBATh 3aBUCUMOCTb PEAKIMOHHON CIOCOOHOCTH Opra-
HUYECKUX COEJMHEHUN OT XapakTepa B3aUMHOrO BIUSHUS aTOMOB B
MOJIEKYJIax C LEeNbI0 POrHO3UPOBAHMSI TPOAYKTOB PEaKIIUH;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHMUYECKOH pEakLuu U
CMEILIEHUsI XUMHUYECKOTO PaBHOBECHUSI OT Pa3IMYHBIX (PAKTOPOB C Iie-
JbIO ONpPENEJICHUs] ONTUMAIIBHBIX YCIOBUH MPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB;

yCTaHABJIMBaTh N€HETUYECKYIO CBSI3b MEXIY KilacCaMu Heopra-
HUYECKUX U OPraHMYECKUX BEIIECTB A1 OOOCHOBAHUS MPUHLIUIHAb-
HOW BO3MO)KHOCTH TOJYYEHHUS] HEOPTaHUYECKUX U OPraHMUYECKUX CO-
€IMHEHHH 3aJaHHOI'0 COCTaBa U CTPOCHHUS;

noJ0UpaTh PeareHThbl, YCIOBUS M ONPENENSATh MPOMYKTHI peak-
Ui, MO3BOJIAIONIMX PEATU30BaTh JTAOOPATOPHBIE M MPOMBIIIIEHHBIE
CIOCOOBI MONYYEHHUS] BaKHEUIINX HEOPraHWYECKUX U OpPraHMUYECKUX
BEIIIECTB;

OIIPENENATh XapaKTep CPelbl B PE3yJabTaTe TMAPOIN3a HEOPraHu-
YECKUX M OPraHMYeCKHX BEIIECTB U MPUBOAUTH IPUMEPHI THIPOJIN3A
BEIIECTB B MOBCEJIHEBHON >XKM3HM 4e€IOBEKa, OMOJIOrMYECKMX OOMEH-
HBIX TIPOLIECCAX U MPOMBIIIIEHHOCTH;

MIPUBOJUTH IPUMEPBl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEak-
Ui B IpUpOE, MPOU3BOACTBEHHBIX MPOLIECCaX U KUZHEAEATEIbHOCTH
OpPIraHU3MOB;

000CHOBBIBATh NMPAKTHYECKOE UCTIOIH30BAHNE HEOPTaHMYECKUX U
OpPraHUYECKUX BEIIECTB U UX PEAKIINI B MPOMBIIIJIEHHOCTH U OBITY;

BBINOJIHATh XMMUYECKUN 3KCIIEPUMEHT 0 paclo3HaBaHUIO U I10-
Jy4EeHUIO HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB, OTHOCSILUXCS K
pPa3IMYHBIM KJIaccaM COEIMHEHUH, B COOTBETCTBMM C IpaBWJIaMU U
npueMamMu 06e301acHOi paboThl ¢ XUMHUECKUMH BEILECTBAMU U J1abo-
paTopHBIM 000pYyI0BAHUEM;

MIPOBOAMTH pacueThl HA OCHOBE XMMHUYECKHX (HOpMYN U ypaBHE-
HUI peakuuii: HaXOKJICHHE MOJIEKYJISIpHOM (OpMYJIbl OpraHUYecKOro
BELIECTBA 110 €r0 IUIOTHOCTH U MacCOBBIM JOJISIM 3JIEMEHTOB, BXOAS-
IIMX B €r0 COCTaB, WM MO MPOJYKTaM CTOpaHMs; pacyeTbl MacCOBOM
nony (Macchl) XUMHYECKOTO COECIMHEHHS B CMECH; PacueThl MacChl
(oObema, KoIMYecTBa BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OIHO U3
BEUIECTB JJaHO B M30BITKE (MMEET IMPHUMECH); pacueThl MACCOBOW WM
00bEMHOM JONM BBIXOJIa MPOJAYKTA PEAKIHU OT TEOPETUYECKU BO3-
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MOYKHOT'0; pacueTsl TeIIOBOro 3P eKTa peakiuu; pacueTbl 00bEMHBIX
OTHOIICHHU Ta30B MPH XUMHUYECKUX PEAKIUAX; pacyeThl Macchl (00be-
Ma, KOJTMYECTBA BEIIESCTBA) MPOIYKTA PEAKIHH, €CIU OTHO U3 BEIIECTB
JIAaHO B BHUJIE PACTBOpPA C ONpeIeIeHHOW MacCOBOM J101el pacTBOPEHHO-
'O BEIIECTBA,

WCIIOB30BaTh METOIbI HAYYHOT'O MTO3HAHHUS: aHAIN3, CHHTE3, MO-
NENMPOBAaHUE XWMHUYECKHX TMPOIECCOB M SBJICHUM — TPU PEHICHUH
y4eOHO-MCCIIeIOBATEIbCKUX 3a7a4 MO M3YYEHHUIO CBOMCTB, CIIOCOOOB
MIOJTYYCHUS ¥ paclio3HaBaHMsI OPIraHUYECKUX BEUICCTB;

BJIQJIeTh NpaBUIaMU O€30MAaCHOro oOpalleHHs C eIKUMH, Toplo-
YUMH ¥ TOKCUYHBIMH BEIIECTBAMH, CPEJCTBAMH OBITOBON XUMUU;

OCYIIECTBIISATH MOMCK XUMUYECKOH MH(OpMAIMH 10 HA3BAHUSM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM (OopMysIaM BEIIECTB;

KPUTUYECKH OIICHWBATh M MHTECPIPETUPOBATH XHUMHUYCCKYIO WH-
dbopManuio, CoAEpKaIIyloCs B COOOIICHHUSIX CPEICTB MAacCOBOW HH-
dopmaruu, pecypcax MHTepHeTa, HAyYHO-TIOMYNISPHBIX CTAThAX C TOY-
KU 3pPEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B UENSAX BBISBICHUS
OIMMOOYHBIX CYXICHUN U (HOPMHUPOBAHUS COOCTBEHHOM TO3UITNN;

yCTaHABIMBATh B3aUMOCBSI3U MEXAy (akTaMu U TEOpuel, mpu-
YUHOW W CIICACTBUEM IIPH aHAIM3€ MPOOJEMHBIX CHTyaluid U 0OOCHO-
BaHWY IPUHUMAEMBIX PEIICHUH Ha OCHOBE XMMHUYCCKUX 3HAHUM;

MPENICTaBIISTh MYTH PEIICHUs TJIO0ATbHBIX MPOOJIEM, CTOSIIUX
nepes; 4eJI0BEYECTBOM, U MEPCIEKTUBHBIX HANPABICHUN Pa3BUTHUS XH-
MHYECKUX TEXHOJIOTHIA, B TOM YHUCIIE TEXHOJIIOTUH COBPEMEHHBIX MaTe-
pPHAJIOB C PA3IUYHON ()YHKIIMOHAJIBLHOCTHIO, BO30OHOBIISIEMBIX HCTOY-
HUKOB CBIPbs, TEPEpaOOTKU U yTHIIM3ALUHU MPOMBIIIICHHBIX U OBITO-
BBIX OTXOJIOB.

TemaTH4eckoe INIAHUPOBAHHUE C YIE€TOM paﬁoqeﬁ nporpamMmbl BOCIIMTAHUS

Mopnysn padoyeii nporpammbl Bocnutanua KOI'OAY BIT

«IxoabHbI# ypox» OTHUM U3 TPUOPUTETHBIX HANIPABICHUH BOCIUTATEILHONW paboThl BATCKON ryMaHUTapHON TMMHA3UU ONPENEICHO TyXOB-
HO-HPAaBCTBEHHOE BOCIIMTAHME. B paMKax MIKOJBHOIO ypOKa JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE PEAIU3YETCS YEPE3:

- UCIIOJIb30BaHHE BOCHUTATENIBHBIX BO3MOKHOCTEH colepxkaHus yueOHOro MmpeaMeTa: IeMOHCTPALUIO IPUMEPOB OTBETCTBEHHOI'O, IPaKIaHCK O-
r'0 TOBEACHUS, MPOSBICHUS YEJIOBEKOIIOOMS U JOOPOCEPACYHOCTH; MOI00P COOTBETCTBYIOIIMX TEKCTOB JJISl YTCHHUS, 3a7a4 Ul PEeUICHHs, IpoOiIem-

HBIX CUTYaIUi it 00CYKICHUS B KIJIacce;
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- NIPUBJICYCHNE BHUMAHUS IIKOJIBHUKOB K IIEGHHOCTHOMY aCIIEKTy M3Y4aeMbIX Ha ypOKax sIBICHHUI, opraHu3anus ux padoThl C MOITy4aeMOl Ha
YpPOKE COIMAIHHO 3HAYNMON HH(OpMaNnell — HHUIIUHIPOBAHUE €€ 00CYKICHNUS, BBICKa3bIBAaHHUS YYAIIMMHUCS CBOET'O MHEHHUS 1O €€ TIOBOY, BEIPAaOOTKH
CBOCT'O K HEel OTHOIIICHHS,;

- YCTAHOBJIEHHE JIOBEPUTEIbHBIX OTHOLICHUN MEXIY YYUTENIeM U €ro Y4eHHKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUATHIO YYallUMUCS
TpeOOBaHUI U MPOCKO yUHUTENs], MPUBJICUCHUIO UX BHUMAHUS K 00CYKIaeMOil Ha ypoke MH(POPMAIIMHU, aKTUBU3AIMH UX TTO3HABATEIHLHON JeSTEIbHO-
CTH;

- TOOYX/IeHHE IIKOJIBHUKOB COOJIOJIaTh HA YPOKE OOLIEIPUHATHIE HOPMBI TOBEJICHUS, ITpaBHiia OOIIEHUS CO CTApPIIUMH (YUUTENISIMHU) U CBEPCT-
HUKaMH (IIKOJIbHUKAMH ), TPUHIUIBI Y9€OHOH TUCITUTUIMHBI M CaMOOPTaHU3aLlUH;

- MPUMEHEHHUE Ha YPOKE HHTEPAKTUBHBIX (PopM paboThl yuammxcs, Hanoosee 3¢ (HEeKTUBHBIX Ha Pa3HBIX CTYIEHIX 00pa30BaHUS;

- BKJIIOYEHHUE B YPOK 3JIEMEHTOB IIPOEKTHO-UCCIIEI0BATEIbCKON EATEIbHOCTH, YTO JAeT IIKOJIbHUKAM BO3MOXXHOCTh IPUOOPECTH HABBIK CaMo-
CTOSITENTFHOT'O PEIICHHs TEOPETHUECKON MPOOIEMBbI, HABBIK T€HEPUPOBAHUS U OOPMIICHHSI COOCTBEHHBIX HJICH, HABBIK MTyOJUYHOTO BHICTYIUICHUS Tie-
pen ayaAuTopuei, apryMEeHTUPOBAHUS U OTCTauBaHMsI CBOEH TOUKH 3PEHUS.

Heasb: npuoOpereHre 00y4arOIIMMHUCA COOTBETCTBYIOIET0 0a30BbIM LIEHHOCTSAM OIbITa ITOBEIECHUS, ONbITa IPUMEHEHUS CPOPMUPOBAHHBIX 3HA-
HUHM ¥ OTHOUIEHUH Ha MPAKTHUKE (TO €CTh B IPUOOPETEHUU UMH ONBITA OCYILECTBICHHS COLUAIIBHO 3HAUUMBIX JIEN).

BocnuTsiBaronuii moTeHMaN ypoka peajin3yercs 4yepe3 noadop BOCIUTHIBAIOLIETO COJEpkKaHKs MaTepuaia, B OCHOBE KOTOPOro JiexaT 0a30BbIe
HallMOHAJIbHBIE [IEHHOCTU: MATPUOTU3M, COLMANIbHAS COJIMJIAPHOCTD, IPAXXJaHCTBEHHOCTh, CEMbS, TPY/ U TBOPUYECTBO, HAYKA, TPAAULIUOHHBIE POCCHIi-
CKHE PEJIUTUH, UCKYCCTBO U JIMTEPATYPA, IPUPOJA, YETOBEUECTBO.

B cpenneii mikone 6a3oBble IEHHOCTH (OPMUPYIOTCS Ha Pa3HBIX MIKOJIBHBIX MpeaMerax. Hanbonee appextuBHOEe hopMUpOBaHUE NaHHBIX LIEH-
HOCTEW MPOMCXOAUT IMOCPEJCTBOM MIPUMEHEHHs YUUTEIeM Ha YPOKe UHTEPAKTUBHBIX (OPM pPabOThI: YPOK-TOCTHHASI, YPOK CEMEHHOr0 YTE€HUs, YPOK-
MacTtepckas (pe3yJbTaTOM KOTOPOrO CTAaHOBUTCS CO3/IaHUE CEMEHHOro JpeBa), YPOK-dKCKYpCHUS, YPOK-IUCIYT, MY3bIKaJIbHBIM YpOK, YpPOK-
KOH(EpEeHLIUs, KPYIJIbII CTON, YPOK-NIOrPYKEHUE B TEMY, HEJEIU-TIOrpyKeHus (Hanpumep, «Henens nHOCTpaHHBIX SI3BIKOB»), YPOK-1€0aThl, YPOKH-
JMCKYCCHH, YPOK-MacCTepCKasi, ypOK MOTpYKEHUE B TIOHATHE, YPOK-pOJIeBast UTPa, YPOK-KOH(PEPEHIHs, YPOK-TIEKIHs, YPOK-TIPAKTUKYM, HEeJlelsl HayKH,
MY3€UHBIH ypOK, HHTETpaTHBHBIE 00pa30BaTeIbHbIE IKCIEANIINHN, OMOINOTEUHBIN YPOK, My3€HHBIN YPOK, TeaTpalbHbIH YPOK, YPOK-BCTpeUa ¢ Mpe-
CTaBUTENIIMU KYJIBTYPbl U UCKYCCTBa, YPOKU-IKCKYpcUU B [leHapomnapK, ypOKH-KOHLIEPTHI, YPOKU-TIPOPECCHOHANIbHBIE TPOObI, YPOKHU-BOJIOHTEPCKHE
aKIUH, YPOKU-IUCKYCCHH C MPEACTABUTENIMH pa3HbIX CTPaH.

ba3oBas IeHHOCTh «CeMbsi» (GOPMHUPYETCS IPU O0CYKICHUU TaKHX MOHATHUH, KaK JTI0OOBb U BEPHOCTH, JOCTATOK, YBAXKEHHUE K POTUTEISIM, 3a00-
Ta O CTapIIMX M MJIaAUIMX, 3a00Ta O MPOJOHKEHUU poja. BocnurarenbHbIN MOTEHLIMAT CEMEMHBIX IIEHHOCTEM peanu3yercs yepe3 YpOKH, KOTOpble
IPOBOJAT POAUTENH, SBJISIFOIIMECS CHEIMATMCTaMH B KaKoH-1100 cdepe AesTeTbHOCTH.

«[TaTpnoTn3M» Kak IEHHOCTh (POPMUPYETCs IPH U3YUEHUH TeM, CBSI3aHHbIX ¢ Poccuelt u ee Hapo0M, MaJIol pOITUHOM.

Yepes o0cy:x1eHHE BOIPOCOB JIUYHOM M HALIMOHAIBHOM CBOOO/IBI, TOBEpUS K JIFOJIM, HHCTUTYTaM rocyJ1apcTBa U IPa’KAaHCKOro 001ecTBa, Mo-
HATHSI CIIPABENIMBOCTH, MUJIOCEP ML, YECTH U JOCTOMHCTBA (POPMHUPYETCS LIEHHOCTh «COLMAIbHAs COTUIAPHOCTDY.

DopMUpPOBaHHUE «TPAXKAAHCTBEHHOCTU» IMPEANoaraeT 3HaHHsS O IMPAaBOBOM T'OCYAApCTBE, I'PaKJAaHCKOM OOILECTBE, 3aKOHE U IPaBOMOPSIKE,
cB000/I€ COBECTH U BEPOUCIIOBEIAHNUS, TOHUMAHUE TOT'0, YTO YEJIOBEK )KUBET B MOJIUKYIBTYPHOM MHUDE.

dopMupoBaHHE LIEIEYCTPEMICHHOCTH, HACTOMYMBOCTH M YBaKE€HUS K TPYLy IPOUCXOIUT Uepe3 MO3UTUBHOIO OTHOIIEHUS K MOHATHAM «TBOpY e-
CTBO» U «CO3UJAHUEY,

dopMHpOBaHUE HAYYHON KapTUHBI MUPA, Pa3BUTHE CTPEMJICHUS K UICTUHE, IOHUMAaHNUE IEHHOCTU 3HaHUH.
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bazoBas IeHHOCTh «TPaIUIIMOHHBIE POCCUNCKHE PEIUTUNY (DOPMHUPYETCS Yepe3 00CYKISHHUE BOMPOCOB, CBI3aHHBIX C MPEICTABICHUSIMH O BEpe,
JTYXOBHOCTH, PEJIMTHUO3HON KU3HH YEJIOBEKA, IIEHHOCTH PEIMTHO3HOTO MUPOBO33PEHUS, TOIEPAHTHOCTH.

dopMUpOBaHUE IEHHOCTH «UCKYCCTBO M JIUTEPATYpa», T/Ie OOYJArOIIHECs 3HAKOMSTCS C TIOHITHSAMH «KPAacoTay, «KTApMOHHUS, «TyXOBHBIM MU
YeNIOBEKa», «HPABCTBEHHBIN BHIOOPY, «CMBICIT KH3HUY, «ICTETHUYECKOE Pa3BUTHEN.

dopMupoBaHUE MPEACTABICHUS 00yUYaIONIUXCS 00 YBOIFOIMH, POJHON 3eMJIe, 3allOBEIHON MPUPOJIE, IIIaHETEe 3eMIIS.

[Tornmanue Mupa Bo BCEM MUPE, 3HAKOMCTBO C MHOTOOOpa3ueM KYJIBTYp M HApOIOB, PACCMOTPEHHE MPOrpecca YeJI0BEYECTBA, OYICHHUE TPE/I-
CTaBJICHUS O MEXIYHAPOAHOM COTPYIHUYECTBE.

«Kaw4eBsble 1ej1a» — 3TO II1aBHBIC TPAJAUIIMOHHBIE O0IernMHa3nIeckue aena. KomieKTHBHBI THMHA3WYECKUH MMPOEKT — TPATUITUOHHEIN exXe-
TOJTHBIN TTPOCKT, OOBETUHSIONINN OTHON TeMOH, uaeel Bce coObITus, npoucxosaniue B mkone. KI'TI exerogHo mMeHsercs, Kak IpaBuio, COCTOUT U3 4
TEMaTHYECKUX YaCTeH, Peau3yIoNXCcs B paMKax y4eOHBbIX yeTBepTeid. TpaaIullmoOHHbIe TUMHA3UYECKHIE MPA3HUKU — €KETOIHO MPOBOANMBIE TBOP-
YEeCKHUe Jieia, CBsI3aHHBbIC CO 3HAUYMMBIMH JIJIS ICTeH W IMeJaroroB 3HaMEHATEeNbHBIMH JIaTaMd. TpaJuIIMOHHBIC THMHA3UYECKHE COOBITUS — €XKETOHO
MIPOBOAMMBIC JIeJIa, HE SBIISIOIIMECS MPa3THUKAMH, HO ONPEACIIAIONINe arMoc(hepy THMHA3MUECKOTro COo0IecTBa. 3auTa Y€CTH IIKOIbI B KOHKYpCax,
COpPEBHOBAHMSIX, OJIMMITHA/IAX.

«IIpodopuentanus» CoBMEeCTHAS IEATEIBHOCTH NIEAATOrOB M IIKOJIHLHUKOB 10 HAMIPABJICHHUIO «ITPO(OopHeHTaIMs» BKIIOYaeT B ce0s mpodeccu-
OHAJILHOE MPOCBEIICHUE IIKOJBHUKOB. 3a/lada COBMECTHOM JEATEIHHOCTH TeIarora U pedeHka — MOoArOTOBUTh IMKOJIHHUKA K OCO3HAHHOMY BBIOOPY
cBoeill Oymymieit mpodeccuoHanbHOM AearenbHOocTH. Co3aaBasi MPO(OPUEHTAIMOHHO 3HAYUMBbIE MPOOJIIEMHBIE CHUTYAIlUU, MEAAror akTyalu3upyeT
po)eCCUOHATBPHOE CaMOOTPEIEICHHE 00yJaONINXCsl, TO3UTUBHBIN B3I HA TPYA B MOCTUHAYCTPHAILHOM MHUPE, OXBATHIBAIOIIMA HE TOIBKO TP O-
(dheccuoHaTBHYIO, HO M BHETIPO(PECCHOHATHHYIO COCTABIISIONINE TAKOW JIEATETHHOCTH.

Bri6pannsie u3 monynsa «llkonpHbIN ypok», «KitoueBsie aenay, «[Ipodopuenrtanusy menu U 3aa4i OTHOCITCS K pa3enaM pabodeil mporpam-
MBI 110 XHMUH.

10 xknace
Conepxanue Koua-Bo Koua-Bo IIpakTuKkym
4acoB KOHTPOJIb-
HBIX

Tema Ne 1. OcHOBBI XMMHUM 17

Tema Ne 2. OcHOBHbBIE TOHSATHSI OPTAHNYECKON XUMHUH 13 1

Tema Ne 3. YriaeBoaopoasl 26 1 2
Tema Ne 4. Kucaopoacoaepxamue opraHmyecKue CoeiMHEHUs! 18 1 4
Tema Ne 5. A30T u cepocoepskaniue coeTHHEHUs 5 1

Tema Ne 6. BuoJiorndyeckd aKTHBHBIE BellleCTBA 16 2
Tema Ne 7. BoicokoMoJieKyJIsipHbIE COeIMHEHUS 6 2
UTOoro 102 4 10

KOrOAY BIT, BononkaHvHa Banepusi BnagummposHa, AVPEKTOP TMMHA3NN
12.02.2022 15:02 (MSK), Ceptudukat N2 57BFO9BOOB3AD9EIB47EDBCC3132D1483




11 kaacc

Conep:xanue Koua-Bo Koua-Bo IpakTuKkym
4yacoB KOHTPOJIb-
HBIX

Tema Ne 1. HemeTasisbl 31 1 4
Tema Ne 2. O0uue cBoiicTBa MeTAJLJIOB 2

Tema Ne 3. MeTasujibl IJIaBHBIX NOATPYNII 11 1
Tema Ne 4. MeTasibl 1000YHBIX OATPYIII 16 1 2
Tema Ne 5. CTpoenne BemecTBa 8

Tema Ne 6. TeopeTnueckoe onucaHue XUMHYECKHUX PeaKIuil 17 1 1
Tema Ne 7. Xumnueckasi TeXHOJIOT Ul 7

Tema Ne 8. XyumMus B NoBceIHEBHOM KU3HA 4

Tema Ne 9. Xumus Ha ciay:k0e o0mecTBa 3

Tema Ne 10. O6061maroniee nosropenne 3a kype 11 kiaacca 3 1

UTOro 102 4 8

Coneprxanue yueOHOro npeamera

OcHoBbl xumnu (10 kaacc)

Tema 1. OcHOBBI XMMUM

ATOMHO-MOJIEKY/IIPHOE y4eHHe. BelecTa MOIEKYIIPHOIO U HEMOJIEKYJIIPHOrO CTpoeHus. KadyecTBEeHHBIN M KOJUYECTBEHHBIM COCTaB BEILECTBA.
MounsipHasi U OTHOCUTEIIbHASL MOJIEKYJISIPHAs. Macchl BelecTBa. MosbHas 0715 U MaccoBasi 10JIs 3JIEMEHTA B BELIECTBE.

Crpoenune atoma. Hyxnuasl. M3otomnbl. Tunel paanoakTUBHOro pacnazia. TepMosaepHblil cunTes. AnepHsle peakuuu. [I[puMeHenne paauoHyKInI0B B
MenuuuHe. Metonq MeueHbIX atoMoB. COBpeMEHHasi MOJEIb CTPOEHHs aroma. KopmycKylnsipHOBOJHOBBIE CBOWMCTBA 3JIeKTpoHa. IIpeacraBienune o
KBaHTOBOI MexaHuke. CoorHomenue ne bpoins. Ilpunmun HeonpeaenenHoctu ['eiizen6epra. [lonstue o BonHoBoM (yHKIMH. KBaHTOBBIE umnCIa.
ATtomHas opOuTans. Pactipenenenue 3JeKTPOHOB 110 YHEPTETHYECKUM YPOBHSIM B COOTBETCTBHHU C IPUHIIUIIOM HAUMEHBIIEH SHEPruu, MpaBujioM XyH-
na u npuHnunoM [laynmu. OcoOeHHOCTH CTPOSHUS SHEPTETHUECKUX YPOBHEH aToMOB d-3J1eMEHTOB. DJIeKTpOoHHas KoHurypaius aroma. Kimaccuduka-
1Sl XAMUYECKUX JJIEMEHTOB (s-, P-, -, f-amemMenThI). DIeKTpoHHBIE KOH(DUTYpAIIMK MTOTOKUTEIBHBIX U OTPULATEIBHBIX HOHOB. OCHOBHOE M BO30Y K-
JICHHBIE COCTOSIHUS aTOMOB. BanleHTHBIE 2JIEKTPOHBI.

Ilepuoguyecknii 3akoH. POpMyJIMPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX IPEJICTABICHHUIN O CTPOEHUU aTOMa. MHpPOBO33pEHYECKOE U HAyYHOE 3HaY e-
Hue [lepuonmueckoro 3akona JI. 1. Menneneesa. Paguyc atoma. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB IPOCTHIX BELIECTB, BOJOPOAHBIX COEIUHE-
HUH, BBICHIMX OKCHJIOB ¥ THPOKCUIOB B IIEPUOJAX U IpyIIax. DIEKTPOOTPULIATEIbHOCTb.
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Xumuyeckas cBsi3b. DJIEKTPOHHAS MPUPOJIa XUMUYECKON CBs3U. Bupl xumuueckoi cBsi3u. KoBajgeHTHas CBSA3b M €€ XapaKTePUCTUKHU (PHEPrus CBS-
34, IJIMHA CBSI3M, BAJIGHTHBIA YTOJI, KPATHOCTH CBSI3U, MOJIIPHOCTD, NMOJIApU3yeMocTh). KoBaneHTHas HenosgpHas U noyspHas cBsi3b. OOMEHHBIN U J10-
HOPHO-aKIETITOPHBIA MEXaHW3MbI 00pa30BaHUsI KOBAJICHTHOMN TMOJIAPHOM CBSI3U. [ eoMeTpusi MOJICKYJbl. JIMIMONBHBII MOMEHT CBSI3U, TUTIOJIBHBIA MO-
MEHT MoJeKynbl. NoHHas cBsA3b. OTInUYne MEXIy MOHHOM M KOBAJIEHTHOM CBsI3bl0. MeTamnueckas cBsi3b. BoopoHas cBsi3b U €€ BIUSHUE HAa CBOM-
CTBa BelllecTBa. MeXMOJIEKYIISIPHbIE B3aUMO/IEHCTBUS

ArperaTHble cOCTOsIHHUSI BemecTBa. ['a3nl. ["a30Bbie 3akoHbl. YpaBHeHue Knaiinepona—MeHnneneeBa. 3akoH ABorajpo. 3aK0OH 00BEMHBIX OTHOIIIE-
Huil. OTHOCUTENbHAS TIOTHOCTH ra3oB. CpeaHss MonsipHas Macca cMecu. CTpoeHHe TBEPAbIX Tell: KpUCTaNIndecKue U aMop(HbIe BellecTBa. THUIIBI
KPUCTANIMYECKUX DPEIIETOK: aTOMHAas, MOJEKYJIsSpHasi, WOHHas, MeTayuimuyeckas. [loHsTHe 00 sieMeHTapHOH sueiike. 3aBUCUMOCTH (DU3MUYECKHX
CBOMCTB BelIecTBa OT THUMA KpUCTAIMYEcKOl pemieTku. [Ipuynabsl MHOrooOpasus BeniecTB. COBpeMEHHbIE MPEACTaBICHHUSI O CTPOCHUH TBEPJBIX,
KUJKUX U Ta3000pa3HbIX BEIIECTB.

PacrBopsbl

Cnoco0bl BbIpaskeHHs1 KOJIUYECTBEHHOI0 COCTABA PACTBOPA: MaccoBas J0Js PacTBOPEHHOI'O BellecTBa (IIPOLEHTHAsI KOHIIEHTpaIus), MOJIspHas
KoHIIeHTparus. TutpoBanue. PactBopeHne kak GU3HKO-XUMHUECKHI mporiecc. Kpucranmoruaparsl.

JucnepcHble cuctembl. Komtonnasie pactBopsl. MctuaHbIe pacTBophl. JucnepcHas ¢aza u qucnepcuonHas cpena. CyCcrneH3un U SMYJIbCUU. 301U U
remu. Onanecuennus. Iddext Tungana. Koarymsuus. CequmenTtanus. CuHepesuc.

Peakuumn B pacTBopax 3JIeKTpoJuTOB. KauecTBeHHbIE peakiuu Ha MOHBI B pacTBope. KHUCIOTHO-OCHOBHBIE B3aMOJAEHCTBUS B pacTBopax. Amdo-
TepHOCTh. MlOHHOE Tipon3BeieHre BoIbl. Bomopoansiii mokaszarens (pH) pactBopa. CunbHbBIE U cadble 251eKTpoiuThl. Pacuer pH pacTBOpOB CHIIBHBIX
KHUCIIOT | Triesiodeii. KoHCTaHThI Auccoluanum cliadbix dJeKTponnuToB. Peakiinu nonnoro oomena. IlomHple U cokpariieHHbIe HOHHBIC ypaBHeHUs. | u-
poinu3 coneid. ['maponns o kaTMoHy, IO aHUOHY, 110 KATUOHY U 10 aHUOHY. Peakius cpe/ibl pacTBOPOB COJIEH: KUCIOTHAs, IEJIOYHAs U HEUTpaIbHasl.
[TonHbIil HEOOpATUMBIH THIPOIHN3. 3HAYCHHUE THAPOIU3a B OMOJOrHYeCKHX OOMEHHBIX Mporeccax. [[puMeHeHne rupoin3a B MPOMBIIIIEHHOCTH.
Kaaccndukanus 1 HOMEHKJIATYPa HEOPraHMYeCKUX coeJHHeHU

Baxkneiimue knacchl HEOPraHMUECKHUX BEIIECTB. DJIEMEHThI METAIIbl U HEMETaUTbl U uX monoxenue B [lepuoanueckoil cucteme. Knaccudukanus u
HOMEHKJIaTypa CJIOKHBIX HEOPTraHUYECKUX COEIMHEHUN: OKCUA0B, THIPOKCH/IOB, KUCIIOT U coiell. [ 'eHeTnueckas cBA3b MEXy KJlaccaMu HEOpraHuye-
CKUX coelvHeHuH. MnenTudukanys HeopraHnueckux BeuecTB U MoHOB. KommekcHble coenruenus. CocTaB KOMIUIEKCHOI'O MOHA: KOMILIEKCOO0p a-
30Barenb, Juraiael. KoopanHannonHoe yncno. HoMeHKIIaTypa KOMIUIEKCHBIX COEIMHEHUI. 3HaUeHUEe KOMIUIEKCHBIX coeuHeHui. [lonsaTtue o koop-
JUHAIMOHHON XMMHHU.

JemoHcTpanuu. O0pa3oBaHue KOMIIEKCHBIX COeIMHEHH I MEPEeX0AHbIX METAJIOB.

JMemoncTpamuu. 1. OnpenencHrue KUCIOTHOCTH CPEIbI TIPU MTOMOIIUA UHAUKATOPOB. 2. Dddekt Tunaans. 3. O6pazoBaHNue KOMIUICKCHBIX COSTUHECHUN
MEePEXOIHBIX METAJIOB.

JlabopaTopHuble onbIThl. 1. Peakuuu nonHoro oomena. 2. CBoiicTBa KOJUIOMIHBIX pacTBOpoB. 3. I'maponus coneit. 4. IlonmydyeHue u cBoicTBa KOM-
MJIEKCHBIX COEAUHEHUM.

JNemoncTpanuu. 1. O6pasibl BEIECTB MOJIEKYIIPHOTO U HEMOJIEKYIApHOro cTpoeHus. 2. Bosronka noxa. 3. Monenu monekyi. 4. Kpucramimdeckue
PELIEeTKH.

Opranuyeckasi Xumus

Tema 2. OcHOBHBIC NOHATHS OPTrAaHNMYECKONH XUMHHU

IHosiBjieHMe U pa3BUTHE OPraHUYeCKOl XMMUM KaK HayKM. [Ipeamer u 3agaun opraHu4ecKo XuMHU. MeCTO U 3HAaYeHUE OPraHMYeCKOM XMMHUH B
CUCTEME €CTECTBEHHbIX HayK. B3auMoCBsI3b HEOPraHMYECKUX M OpraHHuYecKux BemiecTB. OCOOEHHOCTH OpraHUYecKUX BemiecTB. [IpuymHbl MHOT000-
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pa3usi opraHudeckux BemiecTs. OpraHn4eckue BEIIeCTBAa B NPUPOAE. YTIEPOAHBIN CKEJIET OPraHUYeCKOW MOJIEKYJIbI, €r0 TUIIbI: HUKINYECKUE, allUK-
nnueckue. KapOonukinueckue u reTepoluKInyecKkue ckeneTbl. KpaTHOCTh XMMHUECKOH CBSI3M (BUIBI CBA3EHM B MOJIEKY/IaX OPraHMYECKUX BEILECTB:
OJIMHApHBbIE, JBOWHBIE, TPOiHbIE). I3MeHeHne sHepruu CBs3ed MEXIy aTOMaMH YriiepoJa MpH YBeIMYEHUU KPaTHOCTU CBs3U. HacklllieHHble U HeHa-
CBIIIEHHBIE COEJJMHEHUS. DIEKTPOHHOE CTPOCHUE M XUMHUECKUE CBSI3U aToma yriepoaa. [ ubpuauzamus aToMHbIX opOUTanel, ee TUIBI AJIs1 OpraHuye-
CKHUX COeIMHEHHI: sp3, sp2, sp. OOpa3oBaHue G- U P-CBA3EHM B MOJICKYJIaX OPraHUYECKUX coeauHeHui. [IpocTpaHCTBEHHOE CTpOEHUE OPTraHUYECKUX
COEIMHEHMNI. XMMHUYECKOE CTPOCHHUE KAK MOPSAJIOK COCIMHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTH. OCHOBHBIE NTOJIOKEHUS TEOPUH XUM H-
YECKOI'0 CTPOEHUSI OpraHMUecKuX coequHeHnii A. M. BbyrnepoBa. 3aBUCHMOCTb CBOWCTB BEILIECTB OT XUMUYECKOI'0 CTpOeHUsI MoseKyl. CTpyKTypHast
dopmyna. Mzomepus u uzomepsl. CTpyKTYpHAsi U MPOCTPAHCTBEHHAS n3oMepus. Mi3oMepust yrieponHoro ckenera. M3omepus monoxenus. Mexkiac-
coBas uzoMmepus. Buapl npoctpancTBeHHON n3oMepun. OnTudeckas n3oMepusi. ACHMMETPUUYECKUN aToM yriiepojia. ONTHYECKUE aHTUIOAbl. XUPaJib-
HOCTb. XUpaJbHbIE U aXUpajbHbIE MOJIEKYJIbL. [ 'eomeTpuueckas nzomepus (LKc-, TPAHC-U30MEpHs).

DJIEKTPOHHOE CTPOeHHEe OPraHMYecKUX BellecTB. B3anMHOe BIUSHHE aTOMOB M TPYII aTOMOB. DJIEKTPOHHBIC AP PeKThl. MHIYKTUBHBIN 1 Me30-
MepHbIid 3ddexTsl. [IpencraBnenue o pesonance. Knaccudukamnus opranndeckux BemiecTB. OCHOBHBIC KJIacChl OPraHUYECKuX coeauHeHui. [IpuHim-
nbl Kiaccudukanuy oprannueckux coenuHeHuil. [loustue o dyHkmonansHOM rpynmne. Knaccupukanus opraHMuecKux COCIUHEHUH Mo (YHKIIH O-
HajbHbIM rpynmnam. ['omonorus. ['omonoru. I'omonorndeckast pa3HocTs. ['omonornaeckue psasl.

Homenknarypa opranuyeckux BemiectB. MexayHapoHas (cucTeMaTrudeckas) HOMEHKJIaTypa OpraHWYecKHX BELIECTB M MPUHIIUIBI 00pa30BaHUS
Ha3BaHU OpPraHWYECKUX COCTUHEHUN. PalrioHanbHas HOMEHKIIATypa.

Kaaccndukanus u ocodeHHocTH opranuveckux peakunuil. CrocoObl 3anuceil peakiuil B oprannyeckoil xumuu. Cxema M ypaBHEHHE. Y CIOBHUS
npoBefieHus peakiuil. Knaccudukanus peakiuil opraHu4ecKuX BEIIECTB M0 CTPYKTYPHOMY IPU3HAKY: 3aMelIeHHe, MPUCOeIUHEHUE, OTIIECIUICHUE.
Peakuuonnsie neHTphl. [lepBoHayanbHble MOHATHS O TUIIAX U MEXaHU3MAX OPraHUYECKUX peakuuil. |'OMOIUTUYECKUI U TeTepOIUTUUECKUM pa3pbIB
KOBJICHTHON XMUMHUYECKOU CBsi3u. CBOOOMHOPAIMKAIBHBIM M MOHHBIM MEXaHU3MBI peakiun. [[oHsTHE 0 CBOOOTHOM paauKalie, HyKiIeodue, 3IeKT po-
¢dune, kapOokatnoHe u kapbanuone. O003HAYCHNE MOHHBIX PEAKIINN B OpraHM4ecKo XuMuu. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMU B Opra-
HUYeckol xumuu. Maentudukanms opraHndeckux coequHeHui. ['eHeTnueckas cBs3b MKy KJIacCaMH OpraHHMYECKUX COSAUHEHUH.

JAeMoHcTpanun. Mozen opraHu4ecKux MOJIEKYIL.

Tema 3. YrieBoaopoabl

AJKaHbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIIBI MeTaHa. Sp - uopuansanus opouraneii aToMoB yrinepoza. I'oMoorudeckuii psj u
obmras popmyina ankanoB. CucreMaTnyeckas HOMCHKIIATypa ajJKaHOB M paaukaiioB. M3omepus yriepoaHoro ckenera akaHoB. [loastue o koH( opma-
usax. Ousnyeckre CBONCTBA aTKaHOB. 3aKOHOMEPHOCTH U3MEHEHHs (pU3MUecKUX CBOMCTB. XMMHUYECKHUE CBOMCTBA aJIKAHOB: TaJlOrT€HUPOBAaHUE, HUT-
pOBaHUe, IETHAPUPOBAHUE, TEPMHUUECKOE pazloKeHue (MMUPOIU3), TOPEHUE KaK OJUH M3 OCHOBHBIX MCTOUYHUKOB TEIUIa B TIPOMBIIICHHOCTH U OBITY,
KaTaJTUTUYECKOE OKHUCIICHUE, KPEKUHT KaK CIIOCOOBI MOTyYeHUs BAXXHEHIITUX COCIMHEHU B OPTAaHMYECKOM CHHTE3€, M30MEpHU3aIlis Kak Crioco0 Mmoy-
YEHHs] BBICOKOCOPTHOrO OeH3MHA. MexaHu3M peakiuu CBOOOJHOPAIMKAIBHOIO 3aMelleHus (Ha mpuMepe XJopHpoBaHUs MeTaHa). CHHTETHYEeCKHe
CIoCOObI TOMyUYeHUsT AIKaHOB. METO/bI MOYYCeHHsI allKaHOB U3 aJKWITaIOreHuI0B (peakuus Bropima), nekapOoKCHINpPOBaHUEM COJNel KapOOHOBBIX
KHCJIOT ¥ 3JICSKTPOIM30M PACTBOPOB COJICH KapOOHOBBIX KUCIOT. Haxok/ieHNe aTkaHOB B MMPUPOJIC U IPUMEHEHHE aJIKAHOB.

Huxaoankanbl. CTpoeHNE MOJICKYI ITUKIoankaHoB. O0mas dhopMyna nukinoankaHoB. HoMeHkIaTypa mukiaoaakaHoB. M3oMepus ITUKIOAIKAHOB: YT-
JIEPOTHOTO CKEJeTa, MEXKIIACCOBasi, MPOCTPAHCTBEHHAs! (LUC-TpaHCc-u3oMepHs). HanpshkeHHble 1 HeHanpsbkeHHbIe [UKIIbl. Criennduka CBOMCTB IHK-
JI0AJIKAHOB C MaJIBIM pa3MepoM IMKJIa. XUMHUYECKHUE CBOMCTBA LIMKJIOMPOIaHa: TOPEHUE, PEaKIui MPUCOSANHEHUs (THAPUPOBAHUE, TTPUCOCTUHEHUE
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rajloreHoB, T'aJIOT€HOBOOPO/IOB, BOJIbI) M IUKJIOI€KCaHA: FOPEHUE, PEAKLIUU PaJMKAIBHOIO 3aMelIeHHs (XJIopupoBaHue, HUTpoBaHue). [lonydenue
LUKJIOAJKAHOB U3 aJIKAHOB U IUTAJION€HAJIKAHOB.

AJTKeHbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHME MOJICKYJIbI dTUiIeHa. sp2-1 ubpuau3sanus opOuTaieii atoMoB yriaepojaa. 6- u n-Cessu. ['omo-
Joruyeckuii paa u obmas gopmyna aakeHoB. HomeHknatypa ankeHoB. M3oMepus ajlKeHOB: YIJIEpPOAHOIO CKeJleTa, OJI0KEHNs KPaTHON CBSI3H, IPO-
CTpaHCTBEHHAs (Fr€OMETpUYEcKas N30MEpHUsl, WM LIUC-TPaHC-U30Mepusl), MexKiIaccoBas. OU3nYecKre CBOMCTBA aJIKEHOB. XMMHUUYECKUE CBOWCTBA ajl-
KeHOB. Peakiuu 31eKkTpodUIbHOr0 MPUCOSAMHEHUS KaK croco0 moyydeHus (GyHKIMOHAIbHBIX MPOU3BOAHBIX YIIEBOJOPOAOB: THAPUPOBAHUE, TaNO-
TeHUPOBaHUE, I'MJIPOrajloreHupoBaHKe, THApaTalus alKeHOB. MeXaHu3M 3J1eKTPO(GUIBHOTO NMPUCOSIMHEHNS K ankeHaM. [IpaBuio MapKkoBHUKOBa U
ero oOBSICHEHUE C TOYKH 3PEHUS SJICKTPOHHOW TeopuH. PamukanbHoe nmpucoeanHeHne OpOMOBOIOPOIa K allkeHaM B MPUCYTCTBUH Niepekuceid. B3au-
MOJICHICTBUE AIKEHOB C OPOMOM M XJIOPOM B ra3oBoil (ha3e mpu BBICOKON TeMriepaType Win Ha cBeTy. OKHUCIIeHHE alKeHOB: TOPEHHE, OKUCIEH e KUC-
JopozaoM B nipucyrerBun xyopuaoB namwtagus (1) u menu (1) (Bakep-nporiecc), okucieHre KUCIopoioM B IPUCYTCTBUH cepedpa, OKUCICHUE Topsi-
YUM MOAKUCIEHHBIM PaCTBOPOM II€pMaHIaHaTa Kajlus, OKUCIEHHUE TIEpMaHraHaToM Kaius (peakuus Barnepa), o3onupoBanue. KauecTBeHHBIE peakiuu
Ha JBOWMHYIO CBs3b. [IpombllieHHBIE U 1a00paTOpHbIE CIOCOOBI MONY4YeHUs alKeHOB. [lonmydyeHue aJKeHOB NEerHApUPOBAHUEM alKaHOB; pPeaKihei
NIMMHUHUPOBAHMS U3 CIIMPTOB, FAJION€HAIKAaHOB, AUrajgoreHankaHoB. IIpasuio 3ainesa. [lonmumepusanus ankeHos. [lonuMepusanus Ha KaTajiu3aro-
pax Lurnepa—Harra. [lonusTuiieH Kak KPyMHOTOHHAXHBIM MPOAYKT XUMHUYECKOT0 MMPOU3BOJICTBA. [I[puMeHeHre ankeHOoB (3TUJIEH U TIPOIIUJICH ).
Auakaauenbl. Knaccudukanus aqkagiueHOB 110 B3aUMHOMY PACIONIOKEHHUIO KPATHBIX CBsA3e B Mosiekysae. OcOOEHHOCTH AJIEKTPOHHOIO U MPOCTpaH-
CTBEHHOI'O CTPOCHHsI COMPSKEHHBIX ankaaueHoB. O0mas ¢popmyna ankaaueHoB. HoMeHnknaTypa u uzomepus ankaaueHoB. Ousndeckue cBoiCTBa aj-
KaJMeHOB. XUMUYECKUE CBOMCTBA aJIKaMEHOB: PEAKIIMH MPUCOECUHEHMS (THAPUPOBAHUE, TAJIOTEH UPOBAHUE), TOPEHMSI M MonuMepu3aunu. 1,2- u 1,4-
[Tpucoenuuenue. [lonyuenne ankaaneno. CuaTe3 Oyraauena u3 Oyrana u stanona. [lomumepuszanus. Kayayku. Brman C. B. JlebeneBa B monydenue
CUHTETHUYECKOro Kayuyyka. Bynkanuzanus kayaykoB. Pesuna. MHorooOpasue BU0B CHHTETHUECKHUX KaydyKOB, UX CBOWCTBA U IPUMEHEHHUE.

AJIKMHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl aneTuieHa. sp-I ubpunuzanus opoburaneid aroMoB yriepona. I oMoIoruuecKuii
psan u obmas gopmyna ankuHoB. Homenknarypa ankuHoB. M3omepus aqkWHOB: YIIEpOAHOIO CKEJETa, MOJIOKEHUS KPAaTHOW CBSI3U, MEXKKIIACCOBasl.
Ou3nyecKne CBOMCTBA AIKMHOB. XUMUYECKHE CBOWCTBA AIKMHOB. Peakiiuu npucoeAMHEeHNus Kak croco0 MOoTydeHHs TOJTUMEPOB U APYTUX MOJE3HBIX
npoaykToB. I'uapupoBanue. Peakiuy npucoeInHEHUsl raJloreHoB, rajJoreHOBOAOPO/10B, BOAbL. TpuMepusanus U quMepusanus aneruieHa. Peakuun
3amenieHns. KucioTHeie CBOMCTBA aIKWHOB C KOHIIEBOM TPOMHOM CBsI3bI0. AlleTuieHu bl [ openue anermwiena. OkucieHrne aTlkuHOB pacTBOPOM Iiep-
MaHraHata kanus. [lonydenue aneruieHa mUpoanu30M MeTaHa U KapOuaHbIM MeTooM. CHHTE3 alIKWHOB aJIKUIIMPOBAaHUEM alleTHinIoB. [Ipumenenue
aneTuiieHa. ['opeHue aneTuineHa Kak HCTOYHHUK BBICOKOTEMIIEPATYPHOIO IIJIaAMEHHU Ul CBAPKU U PE3KU METAILJIOB.

Apenbl. Vcropust otkpeitust 6enzona. [lonstue o0 apomaruynoctu. [IpaBuno Xrokkens. HeGenzounnsie apomarudeckue cucteMmbl. CoBpeMEHHbIE
MPEJICTaBICHUS 00 AIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpoeHuu OeH3omna. O6mas popmyna apeHo. Mi3oMepus 1 HOMEHKIIaTypa TOMOJIOrOB O€H3071a.
N3omepust ntuzamMerieHHbIX O€H3010B Ha TpUMepe KCuiioiaoB. Pu3nueckue cBoiCTBa OeH30ia. X MMUYeCcKHe cBoicTBa OeH3ona. Peakiuu 3amenieHus B
OeH301bHOM si7pe (3NEKTPOGUIBLHOE 3aMEIEHHUE): TAIOr€HUPOBAHNE, HUTPOBaHKE, AJIKIWJIMPOBAHUE, allUINPOBAaHUE, CylbpupoBaHue. MexaHusm pe-
aKIUU AIeKTPOPHIbHOrO 3aMernieHus. Peakiuu npucoenanHenus k OeH3omy (TUApUpPOBaHKE, TalOreHUpOBaHUE (XJIOpUPOBaHUE Ha CBETY)). Peakius
ropenusi. OCOOEHHOCTH XMMUYECKUX CBOMCTB JIKMJIOCH30JI0B Ha IpuMepe Toiayosa. BzauMHoe BiIMsiHHE aTOMOB B MOJIEKyJie Toiyosa. [IpaBuia opu-
SHTAIlMU 3aMECTHTENICH B PEAKIUAX 3aMEIIeHHs, COrJIACOBAaHHAS M HECOTJIaCOBAaHHAsi OpHEHTAIHs. XJIOpUpOBaHHE Toimyosa. OKHUCIEHNE aNKIIOCH3 0-
JIOB pacTBOPOM NepMaHraHarta Kanus. ['amoreHupoBaHue aiakuiaOeH305I0B B O0KOBYIO 1enb. HutpoBanue Hutpobensona. [lonydenue OeHsona u ero
romosoros. [Ipumenenne romonoros OeH3oima.

I'eneTnueckasi cBA3b MeKAYy Pa3JIMYHBIMHU KJIACCAMH yI1eBoA0poaAoB. KauecTBeHHbIE peakliuy Ha HEMPEEIbHbIE YTIEBOIO0PO/IBbL.
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I'asiorenonpousBoaHbIE YI1eBOJAOPOAOB. DJIECKTPOHHOE CTPOCHUE TaJION€HONPOU3BOIHBIX YIIIEBOJOPOI0OB. Peakiuy 3aMenieHust rajloreHa Ha Tuji-
POKCHJI, HUTPOTPYIITy, [IHAHOTPYIIITY, aMUHOTrpyny. J[eiicTBuEe Ha raJIOreHIPOU3BOIHBIE BOAHOTO M CIUPTOBOIO pacTBopa Ienoun. CpaBHEHUE peak-
IIMOHHOM CIIOCOOHOCTH aJKWiI-, BUHUI-, PeHUI- U OeH3WIranoreHu10s. B3auMoelicTBue auranoreHaskaHoB ¢ MarHueMm u nuHkoM. [loHsTHE O Me-
TaJNTIOOPTaHUYECKUX COeAMHEHUSX. Marnuioprannueckue coequHeHus. Peaktus ['punbsapa. Mcnons30BaHue raloreHONpOU3BOAHBIX B OBITY, TEXHUKE
U B CHUHTCE3C.

Hemoncrpanuu. 1. CoctaBieHne Mozene MOJeKyJ aJkaHoB. 2. bpoMupoBaHue rekcana Ha cBeTy. 3. 'opeHue meTraHa, 3TuieHa, aneruieHa. 4. Ot-
HOIIIEHUE MEeTaHa, dTUJIEHA, alleTHJIeHa U OeH30J1a K pacTBOpaM NepMaHTraHata Kaius u OpoMHoi Boze. 5. [lonydyenue »TuiieHa peakiueit neruapara-
uu 3taHona. 6. [lomydenue aneTuieHa TUAPOIU30M KapOuaa Kanbius. 7. OKHCICHHE TOTyoa pacTBOPOM NepMaHraHara kanus. 8. [lomyuenue cTu-
poJia ienoauMepu3aliiei moiucTuposia U UCIBITAHNE €ro OTHOIIEHUS K PACTBOPY NIEpMaHraHaTa Kallusl.

Tema 4. Kuciiopoacoaepskamue opraHu4ecKue coeJuHeHUs

CnupTrsl. Knaccudukanus, HOMEHKIIaTypa U U30MepHs CIUPTOB. I'oMonoruueckuii psia v odmas Gpopmysa npeaenbHbIX OJHOATOMHBIX CIUPTOB. Du-
3MYECKHE CBOWCTBA MpPEENbHbIX OJHOATOMHBIX CHUPTOB. BomopoiHas cBA3b MEXIy MOJIEKYJIaMH U €€ BIUsSHUE Ha (pU3nyecKre CBOWCTBA CIIUPTOB.
XUMHUYECKUE CBOMCTBA CIIMPTOB: KUCIOTHBIE CBOWCTBA (B3aUMOACHCTBUE C HATPHEM KaK CIIOCOO YCTaHOBJICHUS HATMYUS TUIPOKCOTPYIIIBI); PEAKIUN
3aMelIeHMs] THAPOKCUIILHOM TPYIIbI Ha TajoreH Kak Crocod MoaydyeHUsl pacTBOPUTENIEH; MEKMOJIEKYIIpHas U BHYTPUMOJEKYJspHAs AeTUapaTanus;
00pa3oBaHue CIOXKHBIX 3(PUPOB C HEOPTAHUYECKUMU U OpPraHMYECKUMHU KUCIOTaMU; TOpeHHe; okucieHue okcuaoM meau (1I), moaxucieHHbIM pacTBoO-
pOM IepMaHraHaTa KajMs, XpOMOBOM CMECBIO; PEAKLMHU YIJIEBOAOPOJHOrO paaukana. AJIKOroiasTel. ['Maponus, ankuiaupoBaHue (CHHTE3 NPOCTHIX
3¢upos o Bunbsimcony). IIpombiniuiennslil cunte3 Mertanona. [lonydenue sTaHoma: peakius OpoXKeHus TIIOKO3bI, ruapaTanus stuieHa. [Ipumenenue
MeTaHoJa U 3TaHona. dusnonornyeckoe NelCTBUE METAHOJIA U 3TAHOJIA HAa OPraHu3M uejaoBeKa. MHOroaToOMHbIE CIIUPThI. DTHICHIJIUKONb U TJHIE-
PUH Kak MpeACTaBUTEIHN NMPEIeTbHBIX MHOIOATOMHBIX CIIHUPTOB, UX (PU3MYECKHE U XMMHUUYECKHE CBOMCTBA. KauecTBeHHAs peaklus HA MHOTOaTOMHBIE
CIUPTHI U €€ NPUMEHEHHUE Ul paclo3HaBaHMs TJIMIIEPUHA B COCTaBE KOCMETHYECKUX cpeicTB. CHHTE3 OUOKCAHA U3 ATHJICHIVIMKONA. TOKCHUYH OCTh
STUIEHIIIUKONS. [TpakTnueckoe npuMeHeHUe ITUIICHITIUKOMS U T EpUHA.

IpocTbie 3¢pupbI Kak U30MEpPbI NPEAETbHBIX OAHOATOMHBIX cUPTOB. CpaBHEHHE UX (PU3MUECKMX W XMMHUYECKHX CBOMCTB cO cnMpTamu. Peakius
pacIlernIeHus! IPOCTHIX 3PUPOB UOJIOBOIOPOIOM.

®enoabl. CTpoeHue, U30Mepusi 1 HOMEHKJIaTypa ¢eHoioB. B3aumHoe BiusHUE aTOMOB B Mojekyie (eHona. Ou3nyecKkue U XMMUYECKUE CBOWMCTBA
¢denona u kpe3zonos. KucnorHele cBoiicTBa ()eHOIOB B CPAaBHEHUHU CO CIIUPTAMH: PEAKIMH C HATPUEM, THIPOKCHAOM HaTpusi. Peakuuu 3amenieHus B
OCH30JIBHOM KOJIbIIE (TajoreHupoBanue (OpomupoBanue), HuTpoBanue). [Ipocteie 3¢gupsl Gperonon. Okucnenne Gperonon. KauecTBeHHBIE peaKkIuu Ha
denon. [Tomyuenue dpenomna. [Ipumenenue penona.

KapOoHunibHbIe coelMHEeHUs. AJIbJAernbl U KeTOHbI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOHUIBLHOMN I'PYIIIbI, €€ MOISIPHOCTh U M O-
aspusyemoctb. Knaccudukanus anbaeruioB 1 kKeToHoB. CTpoeHHe MpeaeiabHbIX aabIeruoB. ['oMonornyeckuil psj, HOMEHKIATypa, U30Mepus Ipe-
JENbHBIX anbaeruaoB. CTpoeHrne MONEKYIbl alleToHa. ['oMomorudeckuii psi1, HOMEHKIATypa U u3omepus ketoHoB. O0mias ¢popmyia npeenbHbIX ajlb-
JIeTU/I0B M KeTOHOB. Du3nueckue cBoWcCTBa (GOopMasIbJeTHAA, alleTallbJeruaa, alleToHa. XUMHUECKHE CBOMCTBA NPEACTIbHBIX AlbJICTUI0B U KETOHOB.
Peakuuu npucoenuHeHus BoJbl, CIUPTOB, IUAHOBOOPOa U ruApocyibpuTa HaTpusi. CpaBHEHHE pEaKLIMOHHON CIIOCOOHOCTH albJIErH/10B U KETOHOB
B peaKIUsIX MpUCOEAUHEHHs. Peakuu 3aMenieHnss aToMOB BOJIOpO/a MpHU YIJIepoaAHOM aToMe Ha ranoreH. [lonumepusanus dopmanbaeruia u aie-
tanpaeryaa. Okucnenue KapOOHUIBHBIX coeAMHEeHUH. OCOOEHHOCTH PEeaKIMU OKUCIeHHs anleToHa. CpaBHEHHE OKHCIIEHUS albJIerH0B M KETOHOB.
I'unpupoBanme. BocctaHoBIeHHE KapOOHMIBHBIX COSAMHEHUH B cupThl. KauecTBeHHbBIE peaklMu Ha allbACTHAHYIO TPYIITY (peakiusi «cepedpsHoro
3epkana», BzaumonencTeue ¢ rugpokcuaoM mMeau (II)). Ocobennoctu popmanpaernna. [lonydenne npenenbHbIX adbAETHAOB: OKUCIEHUE CIIUPTOB,
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ruzparaius aneruieHa (peakuus KydepoBa), okucieHueM >TUIeHa KUCIOpOoAoM B pucyrcTBum xjopuaa namiaaus (II). [lomyuenue anerona oxuc-
JICHUEM IIPOIaHoja-2 U pa3joKEHUEM KaJlbLIUEBOM UM OapHeBON CONM YKCYCHOM KHCIIOTBI. TOKCHYHOCTH albAeruaoB. BaxxHelinme npeacraBuTenu
QJIBJIETU/I0B M KETOHOB: (POPMaJIbAET U1, YKCYCHBINM ajabJIeru], alleTOH U UX MIPAKTHUUYECKOE HCII0Ib30BaHHE.

KapOonoBble kucaoTbl. CTpoeHHe MpeaebHbIX OJHOOCHOBHBIX KapOOHOBBIX KHcioT. Kiaccudukauus, u3oMepus U HOMEHKIATypa KapOOHOBBIX
KHCJIOT. DJICKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHIIBHOM rpymiibl. [ oMonorudeckuii psi u oomast opMyiia mpeeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHcIOT. du3nueckue cBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHMCJIOT HAa MPUMEPE MYypPaBbUHOW, YKCYCHOM, IPOIMHOHOBOM,
NaJIbMUTHHOBOM U CTEApUHOBOM KHUCIOT. BomopoaHbie cBs3H, accouuanus KapOOHOBBIX KHCIOT. XMMHUECKUE CBOMCTBA MPe/eIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. KucinoTHbie cBoWcTBA (M3MEHEHHE OKPACKH MHAWKATOPOB, PEAKINH C aKTUBHBIMU METAJIJIaMH, OCHOBHBIMU OKCHJAaMH, OCHOBa-
HUSMH, cOJIAMH). M3MeHeHne cuibl KapOOHOBBIX KHUCIOT NPH BBEJICHUM JAOHOPHBIX M aKLENTOPHBIX 3aMecTuTenel. B3zammopnelicTBue kapOOHOBBIX
KUCJIOT CO CIUPTaMU (peakiust TepuuKaum), 00paTUMOCTb PeaKkIMi, MEXaHU3M peakluu dTepudukanuu. ['anorenupoBanyue kapOOHOBBIX KHCIOT B
60KO0BYIO 11enb. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBbUHON KUCIIOTHI. [lomyueHune npeeabHbIX OTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHUCICHHE
JIBJIETU/I0B, OKUCIIEHUE NIEPBUYHBIX CIIUPTOB, OKUCJIEHNE AJIKAHOB U AJIKEHOB, THAPOIM30M FeMUHAIBHBIX TPUranoreHu1oB. I1onyuenre MmypaBbuHoON
U YKCYCHOM KHCIIOT B POMBILUIEHHOCTH. [IprMeHeHre MypaBbHHOIN M YKCYCHOM KHUCIOT. [IByXOCHOBHBIE KapOOHOBBIE KUCIIOTHI: O0IIUE CIIOCOOBI TTO-
JTy4eHusi, 0COOEHHOCTH XMMHUYECKHX CBOKCTB. IllaBeneBast 1 ManoHOBasi KMCIOTA KaK MPEICTaBUTENN AUKapOOHOBBIX KUCIOT. HempenenbHbie 1 apo-
MaTHYECKHE KHUCIIOThI: OCOOEHHOCTH MX CTPOCHHS U CBOUCTB. [IpuMeHeHrne OEH30MHON KHCIOThI. ApOMaTHYECKHUE TUKApOOHOBBIC KUCIOTH ((rase-
Basi, u3odranenas u TepedTaneBass KUCIOThI). [IoHATHE O THIPOKCUKAPOOHOBBIX KUCIOTAX U MX MPEICTABUTENAX MOJIOYHOM, JUMOHHOM, sI070YHOM 1
BUHHOU KUCIIOTaX. Bricune mpeaensHblie 1 HenpeebHbIe KapOOHOBBIE KUCIOTHI. 3HAYCHHE U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

DYHKIMOHAIbHBbIE IPOU3BOJAHbIEe KAPOOHOBBIX KUCJIOT. XJIOPAHTUAPUIBI U aHTHIPUIbI KAPOOHOBBIX KHUCIIOT: MOJIy4eHUe, ruaponns. Banmozaei-
CTBHE XJIOPAHTUJPUIIOB ¢ HYKI€OPWIbHBIMU peareHTaMu. [lonydyeHne cioxHbIX 3(UPOB € UCIOIb30BAHUEM XJIOPAHTUIPUIOB U AHTHIPUJIOB KUCIIOT.
Crnoxuble 3¢gupsl. CTpoeHre, HOMEHKIATYpa U U30MepHs CIOXKHBIX 3QupoB. CiiokHbIe 3(DUPBl KaK M30Mepbl KapOOHOBBIX KHUCIOT (MEXKIaccoBast
uzomepusi). CpaBHeHHE (PU3MUECKUX CBOMCTB M PEAKIIMOHHOM CIIOCOOHOCTU CIOXHBIX 3(QUPOB M M30MEPHBIX MM KapOOHOBBIX KUCIOT. ['maponus
CIIOKHBIX 3PUPoB. CriocoObl MOTYUEHUsI CIOKHBIX FPUPOB: 3TepUUKaLUs KapOOHOBBIX KUCIIOT, allJIMPOBAHUE CIIMPTOB M AJIKOTOJISITOB TaJOreHaH-
TUPUAAMHU U aHTUAPUAAMH, alIKWIMPOBAaHUE KapOOKCHIAT-UOHOB. IIpuMeHeHne CIOXHBIX 3(UPOB B MUIIEBOM M MapproMepHONH MPOMBIIUIEHHOCTH.
AMuipl KapOOHOBBIX KUCJIOT: MOJIyY€HUE U CBOMCTBa Ha npumepe aneramuaa. Conu KapOOHOBBIX KHUCIOT, UX TEPMHUECKOE PA3JIOKEHHUE B MPUCYT-
cTBUM 1ienod. CuHTe3 KapOOHMIIBHBIX COEIMHEHUN PAa3/I0KEHUEM KaJIbLIUEBBIX coJiell KapOOHOBBIX KUCIIOT.

JMemouncTpanuu. 1. BzaumoneiictBue HaTpus ¢ 3taHonom. 2. Okucnenne 3tanona okcugom menu (I1). 3. Topenue stanona. 4. BaumoneiicTBue Tpert-
OYTHIJIOBOTO CIIUpTA C COMAHOM KucnoToi. 5. Monopopmuas peakus. 6. OnpeneneHue aabAeruoB MPU MOMOIIN Ka4eCTBEHHbIX peakuuid. 7. O kuce-
HUE aJbJICTU0B [IEpMaHIaHATOM KaJIHsl.

JlaGopaTopHsie onbiThl. 1. CBoiicTBa 3TMIIOBOrO ciupTa. 2. CBoiicTBa rauuepuna. 3. CpoiictBa ¢enomna. 4. CoiictBa hopmanuHa. 5. CBolcTBa YK-
cycHOM kucnoThl. 6. Conu KapOOHOBBIX KUCIIOT.

Tema 5. A30T- 1 cepocoep:xkaniue coeNHEHUs

AMmunbl. Knaccugukarus mo tTuny yriieBOJAOpOIHOTO paauKalia ¥ YHCIy aMHHOTPYII B MOJIEKYJIEe, HOMEHKIIATypa, n3oMepus aMmuHOB. [lepBuyHbIe,
BTOPUYHBIE U TPETUYHBIE aMUHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE IMpeeiabHbIX aMUHOB. DU3nUecKkre CBONCTBA aMUHOB. AMHMHBI Kak
OPraHn4YCCKHUC OCHOBAHUA: PCAKIIUU C BOI[Of/i, kuciaoramu. Conu aaKWIaMMOHHUS. PeaKLII/IH TOpCHUA aMHUHOB. AJIKI/IJII/IpOBaHI/Ie " allJIMPOBAHUC aMU-
HOB. PeaKHI/II/I AMUHOB C a30THCTOM KHCIJIOTOH. HonyquI/Ie AMHWHOB aJIKWJIMPOBAHWEM aMMHUAaKa U BOCCTAHOBJICHUCM HUTPOMPOU3BOAHBIX YTJICBOAOPO-
J0B, U3 cnuptoB. [IpuMeHeHne aMHHOB B (papMalieBTUYECKON MPOMBIIUIEHHOCTH. ApOMaTHYeCKHe aMUHbl. AHWIMH KaK MPeICTaBUTENb apoMaTHy e-
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CKHUX aMHWHOB. CTpOeHI/Ie aHuiIuHa. B3anMHoe BinusHue rpymir aToOMOB B MOJICKYJIC aHUJIMHA. Bnusnue 3amectureiel B APpOMATHYCCKOM $JIpC HA KHUC-
JIOTHBIE ¥ OCHOBHEBIE CBOIICTBA ApHUJIaMHUHOB. HpI/ILII/IHI)I OCJ'Ia6J'ICHI/I$[ OCHOBHBIX CBOMCTB aHHIWHA B CpaBHCHHU C aMHHaMHU NPCACIIBLHOTO pdaaa. XumMu-
YecKHe CBOMCTBA aHMJIMHA: OCHOBHBIE CBOMCTBA (B3aMMOJCICTBHE C KUCIOTaMH); PEaKIMU 3aMEleHUs] B apoOMaTHYecKoe SApo (TajJoreHupoBaHUE
(B3auMojieiicTBE C OPOMHOI BOJIOI), HUTpOBaHUE (B3aUMOJCHCTBUE C a30THOW KHUCIOTOH), okucineHue. [lonyueHue anunuHa (peakiuus 3UHHHA).
AHUINH KaK CBIPBEC U1 IMMPOU3BOACTBA AHUJIMHOBBIX KpaCI/ITCJIefl. CuHTEe3bI Ha OCHOBE aHUJINHA.

IeTepoumkiibl. A30T-, KUCIOPOA- U cepocojepkaiine rereporukibl. Oypan, nuppoi, THOGEH U UMUAA30J KaK MPEICTaBUTENU MATHUICHHBIX reTe-
pouunkios. [Ipupona apoMaTHUYHOCTH HATUWICHHBIX T'€TEPOLUKIOB. DIIEKTPOHHOE CTPOECHUE MOJIEKYJIbl MUPPOJIa, APOMATUUYECKUNA XapaKTEp MOJIEK Y-
nel. KucioTrHbIe cBOiCTBa nuppoJa. HI/IpI/II[I/IH KakK IpcACTaBUTCIIb MICCTUYWICHHBIX T'CTCPOLMKIIOB. QHGKTpOHHOC CTPOCHUC MOJICKYJIbI MMUPHUIWHA,
apoMaTUYECKUN XxapakTep MoJjeKybl. OCHOBHBIE CBOMCTBA MUpHUAMHA. Pa3nuuue B MpOsSBICHUNM OCHOBHBIX CBOMCTB MHUpPpOJa U MUpUAUHA. Peakiun
NUPHUIMHA: AJICKTPOPIIBHOE 3aMelleHIEe, THIPUPOBAHUE, 3aMEIIICHHE aTOMOB BOAOPO/Ia B -TIOJ0KEHUH HA TUAPOKcOrpymmy. [ITMKOIMHBI 1 UX OKHC-
JICHUC. HpeacraBneHHe O IMYPHUHEC, TYPUHOBLIX 1 MUPUMUINHOBLIX OCHOBAHUAX.

JemoncTpanuu. 1. OCHOBHBIC CBOMCTBa aMMHOB. 2. KauecTBEeHHbBIE PeaKIMyM HAa aHWIWH. 3. AHWJIMHOBBIC KpacuTenu. 4. OOpa3ibpl reTepoIuKINY e-
CKHUX COEIMHEHMUII.

Tema 6. buosioruyeckn akTHBHbIE BellleCTBA

Kupsl kak cioxHble 3QUpbl MHLEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTuTenbHbIe M KUBOTHBIE KUPBI, UX cocTaB. Pu3nyeckue CBOIMCTBA X U-
poB. XMMHMUYECKHE CBOMCTBA KUPOB: IMAPUpOBaHUE, OKUCIeHUE. [lepokcuHoe okuciaenue xupos. IIporopkanue xupos. ['maponu3 win OMBUICHHE
JKUPOB KaK CII0cO0 MPOMBIIIJIEHHOT'O MOJIYYE€HHUS COJIeH BBICIIMX KapOOHOBBIX KUCTOT. ['naporenusanus xupos. [IpuMenenue xupoB. Mbuid kak conu
BBICHIMX KapOOHOBBIX KHUCIOT. Motomiue cBoiictBa Mblia. [Ipencrasienue o nunuaax. O6ume npeacraBieHus 0 OMOIOrMuecKuX (QyHKIUAX JTUIUI0B.
YraeBoawl. O6mas ¢popmyna yriaeBoaos. Kiaccudukanust yriieBogoB. MoHO-, OMHro- u moiaucaxapuabl. Gu3ndeckre CBOMCTBA M HaXOXKJIEHUE yrie-
BOJIOB B IIpUpo/Jie (Ha MmpuMepe I0K03bl U (pyKTOo3bl). JINHEWHAs U UKIndeckas popMbl I10K03bl U GpykTo3bl. [Tupanossl u pypanospl. opmyss
Oumepa u Xeyopca. [lonatue o Tayromepun Kak BUA€ H30MEPHH MEXIY IMKINYECKON 1 TuHEeHHoM popmamu. OnTudeckas n3oMepus TIOKO3bl. X -
MHYECKHE CBOMCTBA TIIOKO3bI: OKHCICHHE XJIOPHON MM OPOMHOM BO/OM, OKHCIIEHHE a30THOM KHCIOTOM, BOCCTAHOBJICHUE B IIECTUATOMHBIN CIIUPT,
alWIMPOBaHKE, AJKWINPOBAHUE, H30MEPHU3allls, KaUeCTBEHHBIE pEeaKklMi Ha IIII0K03Y (3KCIIEpUMEHTANIbHBIE JOKa3aTeIbCTBA HATMYUS aJIbACTUAHON U
CIMPTOBBIX I'PYII B [VIIOKO3€), CIUPTOBOE, MOJIOYHOKHUCIIOE, TPOTMOHOBOKUCIIOE U MAaCIsIHOKKCI0e OpoxkeHue. [ TMKO3UAHBINA IHIPOKCUIL, €ro CHelH-
¢uueckue coiictBa. IlonsaTue o raukozuaax. [loHsATHE O MTIOKO3UIAX, MX HAXOXKACHUU B ipupoze. [lonydenue riaroko3sl. @pykros3a Kak H30Mep TII0-
ko3bl. Pu0o3a u nezokcupubdosa. Ilpumenenue u Ouosorudeckas poisib yrieBo1oB. OKUCIEHHE YTIeBOI0B — UCTOYHHUK SHEPTUH KUBBIX OPIaHU3MOB.
Hucaxapuabl. Caxapo3a Kak NpeAcTaBUTENb HEBOCCTAHABIMBAIOIIMX AucaxapuoB. CTpoeHue, QpU3MUECKHE M XMMHUYECKHE CBOICTBa caxaposbl.
MaibTo3a, JaKTO3a M 11eJu100M03a: UX CTpOoeHHe, (hU3nUecKkre U XUMudeckue cBoicTBa. ['maponus aucaxapunos. [lonmyueHue caxapa u3 caxapHou
cBeKJIbl. [IpumeHeHune caxapossl.

Ionucaxapuabl. Kpaxman, ryMkoreH u neiniroso3a Kak Ouonorunyeckue nonumepsl. Kpaxman kak cMech aMHII03bl M aMHJIONIEKTHHA, €ro (U3n4ecKue
cBOMCTBa. XMMUYECKHE CBOMCTBA KpaxMala: THAPOIIN3, KAYeCTBEHHAs peakIis ¢ HOJJOM U €€ MIPUMEHEHHE JUIsl OOHapY)KEeHUs KpaxMaya B IpOAyKTax
nuTaHus. [ THKOreH: 0COOCHHOCTH CTPOeHUs U cBOMCTB. Llemmono3a: ctpoenue u pu3mdeckne CBOMCTBA. XUMHUYECKUE CBOMCTBA IEJUTIONO03BI: THAPO-
a3, 00pa3zoBaHueE CIOXKHBIX 3¢upoB. [IpumeHenne kpaxMana u nemtonao3bl. [IpakTuueckoe 3HaueHue nonucaxapuaos. [lonarue o npoussoacTee Oy-
Mardu.
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Hyxnennosbie kuciaorbl. Hykneo3unsl. Hykneoruasl. HyknenHoBble KUCIOTHI Kak NPUPOAHbIE ONUMeEphl. COCTaB U CTPOEHHE HYKIEMHOBBIX KHC-
not (IHK u PHK). I'maponu3 HyKJIEMHOBBIX KUCIOT. POb HYKIIEMHOBBIX KHCIIOT B ku3HenesTenbHOCTH oprann3MoB. Oynkuuu JJHK u PHK. Kowm-
MJIeMeHTapHOCTh. ['eneTnyeckuil koj. MccnenoBanne cocraBa [JHK yenoBeka u ero mpakTuyeckoe 3Ha4YCHHUE.

AMHUHOKHCI0TBI. COCTaB, CTPOEHHE U HOMEHKJIATypa aMUHOKHCIIOT. ['OMOJIOrMUeCKuil psl MpeNeIbHbIX aMUHOKHCIIOT. I30Mepus penenbHbIX aMU-
HOKMCIIOT. OnTuueckas noMepus. usnueckue cBocTBa NpeebHbIX aMUHOKUCIIOT. OCHOBHBIE aMUHOKHCIIOTHI, 00pa3ytomue 0enku. CrocoOsl mo-
Jy4eHHs] aMUHOKHUCIIOT. AMHUHOKHCIIOTHI Kak aM(OTepHble OPraHUYECKUE COeTMHEHUS, PABHOBECHS B pacTBOpax aMUHOKHUCIIOT. CBOICTBAa aMUHOKHC-
JIOT: KUCJIOTHBIE U OCHOBHBIE CBOICTBA; N303JICKTPUYECKAsk TOUKA; AIKMJIUPOBAHKE U allUJIMPOBAHNE aMUHOTPYIIIBI; 3TepU(PUKALIUS; PeaKLUU C a30TH-
croii kucinoror. KauecTBeHHbIC peakui Ha aMUHOKUCIOTHI ¢ TuapokcuaoM Meau (11), auaruapunoM, 2,4-muantpodropoenzonom. Crenuduueckue
KAUECTBEHHbBIE PEAKIIMM HA apOMATHYECKHUE U TeTEPOLMKINYECKUE aMUHOKHUCIIOTHI C KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTOW, HAa LIUCTEUH C alleTaTOM
ceunia (II). [TouaTHe 0 HUKINYECKUX aMUAaX — JIaKTaMax U JUKeTOoNuIepa3ruHax. buonornueckoe 3HaueHue a-aMuHOKUCIOT. O0nacT NpUMEHEHUs
AMUHOKHCJIOT.

HenTuapl, ux crpoenue. [lentunnas cBsa3b. AMUAHBIN XapakTep NENTHAHON CBA3U. CMHTE3 NenTuI0B. [ uaponaus nenTuios.

Beaxkn kak npupoansie ouonoammepsl. CoctaB u ctpoeHue Oenkos. [lepBuuHas cTpykTypa OenkoB. XMMHUYECKHE METO/bl YCTAHOBJIEHUS aMUHO-
KHCJIOTHOTO COCTaBa M MOCJIE0BATEIbHOCTH. DepMEeHTaTUBHBIN THIpon3 OenkoB. BropuuHas cTpykTypa O€iIKoB: o-crimpais, B-cTpykrypa. Tpernd-
Has ¥ YeTBEPTHUYHAs CTPYKTypa OenkoB. J(ucynbduaHble MOCTUKM U MOHHBIE U BaH-AEp-BaajbCOBBI (THApO(OOHBIE) B3aUMOAEHCTBUSA. XUMUYECKHE
CBOICTBa OETKOB: THAPOIIU3, ACHATYpaIlusl, KaueCTBEHHbIC (I[BETHBIE) peakuuu Ha Oenku. [IpeBpamienus OenkoB numm B opranuzMe. buonorudeckue
¢dyHKIMN OENKOB.

JemoncTpanuu. 1. PacTBopuMOCTh yrieBogoB B Bojie U dTaHoue. 2. O0pa3isl aMUHOKHUCIIOT. JlabopaTtopHsie onbiThl. 1. CBolicTBa ITr0K036I. 2. Ompe-
JelieHue KpaxMaia B MpoaykTax nutanus. 3. JKupsl u ux cBoiictBa. 4. L{BeTHbIe peakiiuu OEJIKOB.

Tema 7. BbICOKOMOJIEKYJISIPHBIE COEIMHEHUS

OCHOBHBIE MOHSTHS BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMEp, MOIHUMEp, CTPYKTYpPHOE 3BEHO, CTeNeHb mnosnMmepusanuu. OCHOBHbIE CIOCOOBI
MOJTyYEHUS! BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: PEaKIMU MOJIMMepU3alun U noaukonaeHcanuu. Cononumepusanus. CTpoeHHE U CTPYKTypa MOIH-
MepOoB. 3aBUCUMOCTb CBOMCTB MOJIMMEPOB OT CTpoeHus: MoJieKkyJl. Kiaccudukaius nonumepoB: miaacTMaccehl (IIaCTUKU ), 3J1aCTOMEpPHI (KaydyyKH), BO-
JIOKHA, KOMIIO3UThl. COBpEMEHHBbIE MIACTMACCHI (TJIACTUKU) (TTOIMATUIICH, MOIUIIPOIUIIEH, OJIUCTHPO, MOJTUBUHMIXJIOPUA, GTOPOIUIACT, MOIUS TH-
JeHtepedTanaT, aKkpuia-0yTaaueH-CTUPOIbHBIN TUIACTHK, MONUKapOoHaThl). TepMoruiacTUYHbIE U TePMOpPEaKTUBHBIE monuMepsl. DeHondopmanbie-
ruanHbie cMoibl. KoMmosutHble MaTepuansl. [lepcrekTuBBI HCIIOIB30BaHUS KOMIIO3UTHBIX MaTepuaoB. YTUenaacTuki. BomokHa, ux knaccupukanms.
[TpupoaHble 1 XMMHUYECKHE BOJIOKHA. MICKYyCCTBEHHbBIE U CHHTETUUYECKUE BOJIOKHA. [loHsATHE 0 BUCKO3€ U alleTaTHOM BojokHe. [Tonmadupusie u nonu-
aMHUJHBIE BOJIOKHA, UX CTPOEHHE, CBOWCTBA. [[pakTnueckoe MCHoiabp30BaHUE BOJIOKOH. DaacToMepbl. [IpuponHblil U cuHTeTHYECKUH KaydyK. Pe3nHa u
700HUT. [IppMeHeHNEe TOTUMEpPOB.

JMemonctpamuu. 1. O6pa3ubl miactukoB. 2. Komtekius BoiokoH. 3. [TomukoHaeHcaIus STHICHTIIUKOMS ¢ Tepe(TalIeBOM KUCIOTOM.

JlabopaTopHbie onbIThl. OTHOLIEHNE CHHTETUYECKUX BOJIOKOH K pACTBOPaM KHUCJIOT U ILEI0YEH.

Heopranuveckas xumus (11 kiaacc)

Tema 1. Hemetanibl

Bopaopona. [Tonydyenue, puznyeckne U XUMHUYECKUE CBOMCTBA (peaKIuK ¢ METAIaMH U HEMETalIaMH, BOCCTAHOBIICHUE OKCHJIOB M COJieH). [ uapusl.
TonnuBHBIE AIIEMEHTHI.
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I'anorenbl. OO0Imas xapakTepUCTHUKA 3J€MEHTOB I1aBHOM noarpymnmsl VII rpynnsl. @u3ndeckue CBOWCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH U3Me-
HEHUS! OKHCIIUTEIbHON aKTUBHOCTH TaJIOT€HOB B COOTBETCTBUM C UX MOJOKEHUEM B nepuoauueckoi Tadmune. I1opsiok BHITECHEHUS TaJOr€HOB U3
pPacTBOPOB TaJIOrT€HUI0B. XJIOp — MOJIYYEHHE B IPOMBILIUIEHHOCTH U JIaOOpaTOpUH, PEakiuy ¢ MeTalljlaMi M HeMeTaulaMu. B3aumoneiicTBue xjopa ¢
BOJIOW M pacTBOpamMu mienoyeid. LlemHoi MexaHu3M peakiy B3auMOAECHUCTBUS XJiopa ¢ BojopoioM. O6e33apaxrBaHNue MUTHEBOM BOJIBI XJI0poM. Xpa-
HEHUE U TPaHCHOPTHPOBKa xyiopa. Kucnoponueie coequHenus xaopa. ['MIOXJIOpUTHI, XJ10paThl U NEPXJI0paThl KaK TUIMYHbIE OKUCAUTeNU. OcoOe HHO-
cTH xuMuu ¢pTopa, 6poma u noxa. KauectBennas peakuusi Ha uoj. ['aoreHoBo0poAbl — MONY4YeHHE, KUCIOTHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA.
Xnoposogopon. I'anoreHoBo1opoHbIE KUCIOTHI U UX conu. CossiHas KMCI0Ta U €€ coiny. KauecTBeHHbIE peakiMy Ha rajJoreHua-uoHsl. [Ipumenenue
rajoreHOB M UX BAXKHEMIINX COCIMHEHUN.

DJ1eMeHThI MOATrPYNIbI KUcaopoaa. O0mrast XapakTepuCTUKA JIEMEHTOB TJIaBHOU noArpynmbl VI rpynmsl. @u3ndecKkue CBOMCTBA MPOCTHIX BEIICCTB.
O30H Kak ajutoTponHas Moaudukanus kuciopona. [lonyuenue o3ona. O3oHatopel. O30H Kak OkHcaUTedb. [l03UTHBHAS W HEraTHBHAs POJb 030HA B
OKpyXarolen cpese. Bzaumopeiicteue 030Ha ¢ ankeHamu. CpaBHEHHE CBOWCTB 030HA U Kuciaopoaa. Bona u mepokcui Bojiopoja Kak BOAOPOJAHBIE CO-
€IMHEHUSI KUCIIOpOJila — CpaBHEHHE CBOMCTB. [lepokcua BOOpo/a Kak OKUCIUTENb U BOoccTaHOBUTENb. [lepokcuabl MmetaimoB. Cepa. AiutoTponus
ceppl. du3nueckre U XMMUYECKUE CBOMCTBA cepbl (B3aUMOJCHCTBHE C METaulaMH, KHCIOPOJOM, BOJOPOAOM, PacTBOpaMH ILIeNOoYeH, KUCIOTaMHU-
OKHCIHTEIIMH). B3aumoneiicTBue cepsl ¢ CynbpUTOM HaTpus ¢ oOpa3oBaHreM THOCYIb(aTa HaTpusi. CepoBOAOPOA — IMOTyYSHHE, KUCIOTHBIE U BOC-
cTaHoBUTeNbHBIE cBoMcTBA. Cynbdubl. CepHUCTHIN ra3 Kak KUCIOTHBIM OKcuJ. OKHCIUTENbHbIE U BOCCTAHOBUTENIbHBIE CBONCTBA CEPHUCTOrO rasa.
[TomyueHue cepHUCTOrO raza B MPOMBIIUIEHHOCTH U Jabopatopuu. CepHucras kucinora u ee conu. Cepubiil anruapua. Cepnas kucnora. CoiicTBa
KOHLIEHTPUPOBAHHON U pa30aBIEHHON CEpHOM KHCIOTHL. J{efiCTBHE KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI Ha caxap, METaJIbl, HEMETAJUIbI, CyJIb(pH-
nbl. TepMudeckast ycToHuuBOCTh cynb(aroB. KauecTBeHHas peakiius Ha CEpHYIO KUCIIOTY U €€ COJIH.

DJleMeHThI NOArpynnbl a3ora. OO0mIas XapakTepUCTUKA SJIEMEHTOB IJIaBHOM moArpynmsl V rpymimbl. Gusndeckre cBOWCTBA MPOCTHIX BEIIECTB. A30T
u ero coequHeHus. CTpoeHre MOJIEKyIbl a30Ta. PU3NUEecCKue U XUMHUYECKHe CBOMCTBA a3ora. [lomydyeHne a3oTa B MPOMBIIUICHHOCTH U Ja00paTOPHH.
Hutpunel. AMMuak — ero nonydeHue, Gpusnueckue U XUMU4YecKue cBoiicTBa. OCHOBHbBIE CBOWCTBA BOJHBIX PACTBOPOB aMMHaka. AMMHaK Kak BOC-
cranoButenb. Conu ammonus. [loBenenue coneid aMMoHMs Ipu HarpeBaHuu. KauecTBeHHas peakuus Ha MOH aMMoHMs. [Ipumenenne ammuaka. Okcu-
JIbl a30Ta, uX nonydeHue u cpoiicrBa. Okcun azora (I). Oxucnenne oxcuaa azora (II) kucnopogom. Jumepusanus okcunaa azora (IV). Azorucras kuc-
Jota u ee coi. HUTpUTBI KaK OKHCIUTENIN U BOCCTAHOBUTEIN. A30THasl KUCIIOTa — (PU3NYECKHE U XMMUUYECKUE CBOMCTBA, MOIydeHue. A30THas KUC-
JI0Ta KaK OKUCIHUTEh (OTHOIIEHHE a30THOM KUCIOTHI K METaulaM ¥ HeMeTalljlaM). 3aBUCUMOCTh MPOAYKTa BOCCTAHOBJIEHHUS a30THOM KHCIOTHI OT aK-
TUBHOCTH METaJlJla ¥ KOHIICHTPALUU KUCIOTH. HUTpaThl, NX pusnueckue 1 XUMHYECKUE CBOMCTBA (OKHCIUTEIbHBIE CBOMCTBA U TepMUYECKasl YCTOM-
YUBOCTH), mpuMeHeHue. Dochop u ero coeaunenus. Amtorponus ¢pocdopa. dusndeckue cBorictBa Gpochopa. Xumudeckue cBorctBa Gpocdopa (peax-
[IUU C KUCIOPOAOM, TaJloTeHaMH, MEeTaJUIaMU, CIOXHBIMU BELIECTBAMH-OKHCIUTENIAMH, Ienodyamu). [lonyuenue u npumenenue docdopa. Dochu.
®ochunpl. Dochopusiii anruapua. Oprodochopras u MeradpochopHas KUCIOTH U ux conu. KauectBenHas peakuus Ha oprodocdatsl. Paznoxenue
optodocdopHoii kucnorsl. [Ipumenenue GpocdopHoit kuciaoTel U ee comneil. buonorundeckas pons pocdatos.

Ioarpynna yrjepoaa. O01as xapakTepucTHKa 3JIEMEHTOB TJIaBHOU moarpynmsl [V rpynmel. Yriepoa. Amnorponus yriepoaa. CpaBHEHHE CTPOCHHS
U CBOWCTB rpaduta u anmasa. OymnepeH Kak HOBas MOJIEKyJsipHas (opma yriepoaa. YTojib: XUMUYECKUE CBOMCTBA, MOMyUYEeHHE U IPUMEHEHU € YTJISL.
Kap6unpl. I'maponus kapbuna kanbuus 1 kapouna amoMuaus. KapOuapl nepexoHbIX METAUIOB (Kele3a, XpoMa U JIp.) KaK CBEpXIIPOYHbIE MaTepHa-
nbl. CHHTE3-Ta3 KaKk OCHOBA COBPEMEHHOW MPOMBIINIIEHHOCTH. OKCUIBI YIiiepoa. DJIEKTPOHHOE CTPOCHUE MOJIEKYJIbl YTrapHOro ra3a. Yrojib U yrap-
HBII T'a3 KaK BOCCTAaHOBUTENHU. Peakiys yrapHoro rasa ¢ paciuiaBamu menodei. Cunre3 ¢popmuaroB. OOpa3oBaHHe YrapHOIo ra3a IpH HEMOIHOM CT O-
panuu yrisa. buonornyeckoe neiictBue yrapHoro rasa. [lomyueHue u nmprMeHEHUE YrapHOro ra3a. YTJIEKUCIHbIH ra3: MojllydeHne, XMMUYECKUe CBOM-
CTBa (B3aMMOJICICTBHE YTJIEKUCIOro ra3a ¢ BOJOH, IIeloYaMu, MarHueM, MEpPOKCHIAMHU METaIoB). DJIEKTPOHHOE CTPOEHHUE YIJIEKHCIOro Trasa.
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VYronpHas kucnoTa u ee conu. KapOoHatsl ¥ ruipokapOOHAThI: MX MOBeIeHUE MpU HarpeBaHnuu. KadecTBeHHast peakius Ha kapOoHaT-uoH. Haxoxe-
HUE KapOOHATOB MAarHUs M KAJBIHS B IIPUPOJIE: KOPAILIBI, )KEMUYT, U3BECTHSKH (M3BECTKOBBIE TOPBI, KAPCTOBBIE MEIIEPhI, CTATAKTUTHI U CTAJITarMUTHI).
Kpemnuii. ®usnueckne U XMMUYECKHE CBOMCTBA KpeMHUA. Peakiuu ¢ yriem, KUCIOPOAOM, XJIOPOM, MarHueM, pacTBOpaMu IIEI0YE, CEpOBOIOPO-
noM. CunaH — BogopoaHoe coeauHenue kpemHus. Cunnuabl. [lonydenue u npumenenue kpemuus. Okeupa kpemuus (IV), ero crpoenue, ¢puznye-
CKHE€ U XMMHMUYECKUE CBOICTBA, 3HAUE€HUE B NIPUPOJIE U npuMeHeHne. KpeMHueBble KucaoThl U UX coiu. ['maponus cunukaroB. CUIMKaTHbIE MUHEPAJIbI
— OCHOBA 36MHOM KOpbI. AJTFOMOCHJIMKATBHI.

Baaropoanbie (MHepTHBIE) ra3pl. O0Ias XapakTepuCTUKa 1eMeHTOB riaBHoi noarpynns! VII rpymmel. OcoOGeHHOCTH XUMHUYECKUX cBOMCTB. [1pu-
MEHEHHE OJIarOpOTHBIX Ta30B.

JemoncTpamuu. 1. I'openne Bogopona. 2. [Tomyuenue xmopa (onbIT B mpodupke). 3. OKUCIUTEIbHBIE CBOMCTBAa PAaCcTBOpA TUIIOXJIOPUTA HATPHS. 4.
OmneiThl ¢ OpomHOU Bomoil. 5. [InaBienue cepol. 6. ['openue cepsl B kucnopone. 7. BzaumogeiictBue xenesa ¢ cepoil. 8. ['openne cepoBogopona. 9.
Ocaxnenue cynbpumoB. 10. CoiictBa cepHucToro rasa. 11. JlelicTBue KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI HAa MeNb U caxaposy. 12. PacTtBopenue
ammuaka B Boje. 13. OcHoBHBIE CBOMCTBa pacTBopa ammuaka. 14. Karamutuueckoe okucienne ammuaka. 15. Ilomydenne oxcuaa azora (II) u ero
OKHCJIeHHE Ha Bo3ayxe. 16. JleficTBre a30THOM kucaoThl Ha Meab. 17. ['openue dochopa B kucnopose. 18. [Ipespamienue kpacHoro gochopa B 6emblit
U ero cBedeHue B TemMHore. 19. B3aumogpeiictBue dochoproro anruapuna ¢ Boxoit. 20. O6pasimsl rpadura, anmasa, kpemuus. 21. ['openue yrapaoro
rasa. 22. TylieHne ImiIaMeHu yrieKUCIIbIM ra3oM. 23. PasznoxkeHnne MpaMopa.

Jla6opaTopHble onbIThl. 1. [Tonyduenne xjgopa u usydenue ero cBorcts. 2. CBoiicTBa xiopconaepkanmx otoenuBateneid. 3. CoiictBa Opoma, nona u
ux coneit. 4. VI3ydyeHue CBOMCTB CepHOM KUCTOTHI U ee colell. 5. M3yueHne cBOMCTB BOJHOrO pacTBopa ammuaka. 6. CoiictBa comneit ammonus. 7. Ka-
YeCTBEHHAs peakius Ha KapOoHaT-uoH. 8. McnbiTaHue pacTBopa cuiMKaTa HaTpusl HHAUKATOpoM. 9. O3HakomileHHe ¢ 00pa3laMiu MPUPOAHBIX CHUIU-
KaTOB.

Tema 2. O01IHE CBOHCTBA METAJLJIOB
OO0uuii 0630p 371eMeHTOB — MeTaJ10B. CBOWCTBAa IPOCTHIX BEIIECTB-METAIIIOB. DJIEKTPOXUMUUYECKUH Psii HANIPSHKEHU METAJII0B. MeTalmnyeckue
KpucTtajunueckue pemetku. CritaBbl. XapakTepucTHKa HanOoJiee U3BECTHBIX CIUIaBOB. [loayueHne u npuMeHeHne METaJuIoB.

Tema 3. MeTa/uibl IJIABHBIX NOATPYIII

Ilesiounble MeTaMIbl. O0IIas XapaKTepPUCTHKA JIEMEHTOB IIaBHOM nmoarpymnmnsl I rpynmnsl. CBOHCTBA HIETOYHBIX METAIOB. Pacro3HaBaHue KaTuo-
HOB JIUTHS, HATpUA U Kanns. HaTpuil u Kaimii — npeACcTaBUTENN IEIOYHBIX METAJUIOB. XapaKTepHble peakuuy HaTpus 1 Kanus. [lonyuenue menou-
HBIX MeTa/10B. OKCHUIBI M TEPOKCHU Bl HAaTpus U Kanusa. CoenuHenus HaTpus U Kanusa. Coin HaTpus, Kajus, UX 3Ha4€HUE B IPUPOJIE U )KU3HU YEJIOBE-
ka. Coza ¥ eIKUi HaTp — BaKHEHIIMe CoeAMHEHUs HaTpusl. bepuiumii, Marauii, menoyHo3eMenbHble MeTaibl. O0Ias XapakTepUCTHKa JIEMEHTOB
rinaBHOW noArpynmnsl [ rpynmst.

Bepuinii, Maruuii, meJjo4Ho3eMe/bHbIe MeTAIbl. AM(pOTEPHOCTh OKCHIa U THApoKcHa Oepriuiisa. OKpacka IIaMEHHU COJIIMHU LIETT0YHO3EMEN b-
HBIX METaJUIOB. Maruuii u Kalblui, UX 00Ias XapakTepucTUKa Ha OCHOBE monoxeHus B [lepuomnueckoit cucreme snementoB J1. M. Menpaeneesa u
cTpoeHus atoMoB. [lonydenue, pusnueckue U XUMHUUYECKUE CBOMCTBA, IPUMEHEHUE MarHus, KajlbLusg U UX coeAMHeHUNH. Coiau MarHus U KajibIus, UX
3Ha4YEHUE B IPUPOJIE U XKU3HU YesoBeKa. JKeCTKOCTh BOIbI U CIIOCOOBI €€ YCTpaHEHUs!.

AmroMuHMi. PacipocTpaHeHHOCTD B IpUpOJE, (PU3HMUECKUEe U XUMHUECKHE CBOICTBA (OTHOIICHHE K KUCIOPO/Y, rajloreHaM, pacTBOpaM KHCIIOT U I1ie-
nouel, amromorepmusi). [lponsBoacTBo amomunus. [lpumenenne anroMuHUAA. AMGPOTEPHOCTh OKCHIA W THAPOKCHAA amoMuHUS. CONM aTfOMHHUS.
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[TonHOE pa3noxeHue BOAOM Coiel aTOMUHUS CO cIa0bIMU JIBYXOCHOBHBIMU KHCJIOTaMH. AJIFOMHUHATHI B TBEPAOM BUJE U B pacTBope. KomruiekcHbie
COCIMHEHMS AIIFOMUHUS.

Tema 4. MeTtannbl 1000YHBIX HOATPYII

MeTtanibl no604YHbIX moArpynmn. O6mas xapakrepuctuka nepexonusix MetamuioB [—VIII rpynmn. OcoOeHHOCTH CTPOEHUSI aTOMOB MEPEXOAHBIX Me-
tayutoB. O0mue Gpu3nueckne 1 XUMUYECKHe CBOMCTBA. [I[puMeHeHe MeTaIIOB.

Xpom. Pusnueckue cBOMCTBA XpoMa. XUMHUUECKHE CBOMCTBA XpoMa (OTHOILIEHHUE K BOASHOMY Iapy, KUCIOPOAY, XJIOPY, pacTBopam Kucior). [lomyue-
HUE U npuMeHeHue xpoma. CoenuHeHus xpoma. M3MeHeHne OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX U KUCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THJIPOK-
CHJIOB XpOMa C POCTOM CTENEeHH OKHCIeHHsA. AMdoTepHbie cBoiicTBa okcuna u ruapokcuaa xpoma (III). Oxucnenue comeir xpoma (II) B XpomaTsl.
B3anmMHuble nepexoasl XpOMaToB U AUXPOMATOB. XPOMAThI U AUXPOMATHI KAK OKUCITUTEIH.

Mapranen. ®usnueckue cBolcTBa Mapraniia. XMMUYECKHE CBOMCTBA MapraHiia (OTHOLIEHUE K KUCIOPOAY, XJI0py, pacTBopam kuciot). [lonyuenue u
npuMeHeHnre Mapranmna. Oxcug mapranna (IV) kak okuciauTenb u Katanu3atop. [lepmaHraHaT Kanus Kak OKUCITUTENb.

Keneszo. Haxoxaenue B mpupojie. 3HaueHHE Keme3a JUisl oprann3ma denoBeka. Ou3ndeckre cBOMCTBA jkene3a. XMMUYECKHe CBOWMCTBA kene3a (B3au-
MOJICUCTBHUE C KHCIIOPOJIOM, XJIOPOM, CEpPOM, yriieM, BOJAOU, KUCIOTaMH, pacTBopaMu coseit). CruiaBsl keinesa ¢ yriaepojaom. [lonyuenue u npumeHe-
Hue xene3a. Coennnenus xene3a. CpaBHEHHE KUCIOTHO-OCHOBHBIX M OKHCIHTENIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB ruapokcuza xenesa (II) u run-
pokcuna xene3a (III). Conu xene3a (II) u xenesa (III). Metoasl nepeBona comneii xenesa (1) B conu >xenesa (III) u obpatHo. [TonHoe pa3noxeHue
Bozou conelt xxene3a (1) co cnmabpiMu 1ByXOCHOBHBIMU KHcoTamMu. OKHUCIUTENbHBIE CBOWCTBa coeuHeHn xkenes3a (III) B peakuusix ¢ BoccTaHOBU-
TesIMU (MOJIUIOM, CEPOBOAOPOIOM M Mebio). [[nanumubie KoMIUIeKCh Jkerne3a. KauectBenHsie peakimnu Ha noHbl skene3a (11) u (111).

Menb. Haxoxaenue B npupoae. buonornyeckas posb. Gusndeckue 1 XMMHUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOPOIOM, XJIOPOM, CEpOii, Kuc-
JoTaMU-OKHCTUTENNs MU, Xytopuaom kenesa (II1)). [Tonyuenne u npumenenue meau. Oxeupa u ruapokcun menu (I11). Comu meau (I1). Menusrii Kymopoc.
Ammuakatel Menu (I) u menu (II). Tlonydyenune okcuna meau (I) BoccranoBnenuem rugpokcuna meau (II) rimokosoi. [Tonyuenue xmopuaa u nonuaa
menu (1).

Cepedpo. Pusnyeckre 1 XMMUYECKHE CBOMCTBA (B3aUMOAEHCTBHUE C CEPOBOAOPOJAOM B NMPUCYTCTBUU KUCIOPOJA, KUCIOTaMH-OKUCIUTENAMH). Oca-
JKJEHUE OKcuJa cepedpa MpH JeHCTBUM LIEJIOUM Ha coiu cepedpa. AMMuakaThl cepedpa Kak okuciurenu. KauecTBeHHas peakius Ha MOHBI cepedpa.
[Tpumenenue cepebdpa.

30s10T0. PU3NUECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIECTBHUE C XJIOPOM, «IIAPCKOM BOJKOW»). 30JI0TOXJIOPOBOAOPOIHAS KucioTa. ['uapokeun 30-
nota (III). Kommuiekces! 30mota. CiocoObl BbIJENIEHUS 30J10Ta U3 30JI0TOHOCHOH moposl. [Ipumenenue 3omnoTa.

Hunk. Ousndeckre U XUMAYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TAJIOT€HAMHM, KHCIIOPOJOM, CEpOi, BOJIOW, pacTBOpaMH KUCIIOT | menodei). [Tomy-
YeHHE U IPUMEHEeHHe ITMHKA. AM(OTEPHOCTh OKCH/IA M TUAPOKCUIA IMHKA. BaxkHeilme comu muHKa.

JMemonctpanuu. 1. Komnekuus metamwion. 2. Komnekmus muaepanos u pya. 3. Komieknus «XKene3o u ero craBei». 4. OkpamMBaHue TUIaMeHH COJIs-
MU IIIEJIOYHBIX U IIEJIOYHO3EMENBHBIX METAIJIOB. 5. B3aumoeiictBrue HaTpus ¢ Bojiol. 6. B3aumoeiictBrue kanbius ¢ Bojgoi. 7. Komnekuus « Ajgomu-
Hui». 8. [InaBnenue amomunus. 9. BaumozeiictBue antomMunus co menousto. 10. Amtomorepmusi. 11. B3aumopeiicTBue xpoma ¢ COsIHOM KUCIOTOM
6e3 gocryna Bosayxa. 12. Ocaxnenue runpokcuaa xpoma (II1) u okucnenne ero nepokcunoMm Bogopoxaa. 13. Paznoxkenue nuxpomara aMmMoHus. 14.
Paznoxxenue mepokcuaa BOAOpOaa Mo ASUCTBHEM IuOKcuaa Mapranma. 15. Ocaxaenne rumpokcuaa xenesa (II) u okucnenue ero Ha Bosayxe. 16.
Briienenue cepeOpa u3 ero cosneit 1eiicTBHEM Meu.

JladopaTopHbie onbIThl. 1. OKpammBaHye TUIAMEHH COCIUHEHHUSMU IIETOYHBIX MeTauioB. 2. O3HaKOMJICHHE ¢ MUHEpaJaMd M BaXXHEHIIIUMH COEITH-
HEHUSMH HIEJIOYHbIX MeTaUIoB. 3. CBOMCTBA COEIMHEHUM LIENOYHBIX METaUI0B. 4. OKpacka IUIAMEHM COJSIMU IIEJIOYHO3EMENbHBIX METAJUIOB. 14.
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CBolicTBa MarHus U ero coequuenui. 15. CBoicTBa coequnennii kanpnus. 16. XKectkocts Boasl. 17. CBolicTBa amromunus. 18. CBoiicTBa coeTUHEHUN
amromunus. 19. CpolicTBa onoBa, cBUHIA U UX coenuHeHui. 20. CpolicTBa coennHennit xpoma. 21. CBolicTBa Maprasiia u ero coeauHeHuu. 22. Uzy-
YyeHHe MUHEpasoB xene3a. 23. CBoiicTBa xkene3a. 24. CBoicTBa MeH, €€ CIJIaBOB M COeTMHEHU. 25. CBOMCTBA IMHKA U €r0 COSAMHEHUI.

Teopernyeckne OCHOBbI XUMHH

Tema 5. CTpoeHue BelecTBa

Ctpoenue atoma. Hyxkiunel. M3otonsl. Tunel paguoaktuBHoro pacnaga. TepMmosiiepusiii cuntes. SnepHsie peakuuu. [[pumenenue paiuoHyKIuI0B B
MequuuHe. MeTox Me4eHbIX aTOMOB

KBanToBble unciaa. AtomHas opOutanb. Pacmpenenenue 37€KTPOHOB MO SHEPTETUYECKHM YPOBHSM B COOTBETCTBUHU C NPHUHIIUIIOM HaWMEHBIIeH
SHEPTrUH, MpaBuioM XyH1a u npuHuunom [laymu. OcoOEeHHOCTH CTPOCHUS SHEPTETUUECKUX YPOBHEH aTOMOB d-311eMEHTOB. DIIEKTpOHHAs KOH(UTypa-
U aTOMa. DIIEKTPOHHBIE KOH(UTYPAITUH TTOJIOKUTENBHBIX U OTPHUIIATEIbHBIX HOHOB. BaJleHTHBIE 2JIEKTPOHBI

DJIeKTPOHHASI MPUPOJAA XUMHYECKOH cBsI3U. Buibl xuMuueckoi cBsizu. KoBasieHTHas CBA3b U €€ XapaKTePUCTUKH (SHEPTHUsl CBSI3HU, JUTMHA CBS3H, Ba-
JICHTHBIN yroJl, KpaTHOCTH CBSI3H, MOJIIPHOCTD, MONIIPU3yeMOcTh). KoBalleHTHast HeNoMsipHast ¥ MOJsipHast cBsi3b. O OMEHHBIN U IOHOPHO-AKIIETI TOPHBIIA
MEeXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOM MOISpHON CBsi3H. ['eoMeTpust MOeKybl. JIUMOABHBIN MOMEHT CBSI3H, TUIIOJIBHBIA MOMEHT MOJIEKYJIbI.
Xumnueckasi cBsi3b. loHHas cBs3b. OTanMUYMe MEXAYy HOHHOM M KOBAJEHTHOW CBSI3bt0. CTpOCHME TBEPABIX TeN. THUMBI KPUCTALIMYECKUX PEIMIETOK
MOHHBIX coenuHeHui. [lonarue 06 snemeHTapHol sueiike. Metamnnueckas cBsizb. CTpoeHue TBepAbix Ten. Kpucrammueckue u amopgHsie tena. Tu-
bl KPUCTAJUIMYECKUX PEIETOK MeTauioB. /lemoHcTparuu. Kpucraiumnueckue pemerku. MexXMOJIEKyIsIpHbIE B3auMoAecTBUs. BogopoaHas CBs3b U
€€ BIMSHNE Ha CBOMCTBA BEIIECTBA.

Tema Ne 6. TeopeTudeckoe onucaHue XMMHUYECKHUX peaKIHil

Kaaccndukanuss XuMUYECKUX peakuid o pa3InYHBIM NMPU3HAKaM CpaBHEHHUS. | OMOTE€HHBIE U reTeporeHHbIe peakuuu. Kimaccudukamus mo 3HaKy
termoBoro 3¢dekxra. Obparumpie u HeOOpaTuMble peakiuu. KataauTudeckne u HeKaTaJTuTHIECKUe peakiuu. Peakinu ¢ n3sMeHeHueM u 0e3 n3MeHe-
HUS CTENIEHU OKUCIIEHUS 3JIEMEHTOB B COCIMHEHUSIX.

JHepreTuka XUMHU4YecKHX peakuuid. TermnoBoil 2Qp ekt XuMuIecKon peakunu. IHAOTEPMHUUECKUE U K30TepMUYECKUe peakuuu. TepMoxumMmuaeckue
ypaBHeHus. Teruiora oOpa3oBaHus BeulecTBa. 3akoH ['ecca u cneactBust u3 Hero. DHeprus cBs3u. [loHsTHE O BHYTpEeHHEN sHepruu u sHTanbnuu. [1o-
HsATHE 00 s>HTponuu. Bropoii 3akon TepmoanHamuku. @opmyna bonbiimana. DHeprust ['n66ca 1 kputepuu caMorpoU3BOILHOCTH XUMHUECKOM peak-
LUHU.

Ooparumbie peakuuu. XuMuueckoe papHoBecue. Koncranra pasHosecus. [Ipunnun Jle [larense. PaBHOBECHBIE COCTOSHMS: YCTOWUNBOE, HEYCTOM-
ynBoe, Oe3paznuunoe. CMeleHne XUMHYECKOro PaBHOBECHS MO/ ACUCTBUEM Pa3IUYHbIX (PAaKTOPOB: KOHIIEHTPAIIMH PEareéHTOB MM MPOAYKTOB peak-
LIUH, TaBJIEHUs, TEMIIEPATypbl. POJib CMEIIEHNSI paBHOBECHUS B TEXHOJOTMYECKHUX MPOLECCAX.

CxopocTh XUMHYECKUX PeaKlHii, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPUPOABI PEATUPYIOUINX BEUIECTB, KOHIEHTPALUU PEearupyrolux Be-
HIECTB, TEMIEPATYPBI, HAJTUYMUS KATaau3aTropa, MIOMIAAA MOBEPXHOCTH pEarupyrolinx BEIIEeCTB. Peakiuu roMoreHHble U T€TepOreHHbIe. 3aKOH Jei-
cTByroIUX Macc. KoHcTaHTa CKOpPOCTH peakuuu, ee pasMepHocTb. CKOpPOCTh peakluy paguoakTUBHOro pacnazga. Ilepuoa nmomypacnaga. Ilpasuio
Bant-T'odda. [TonsiTie 00 sHEprHM aKTUBAIIUHN M 00 YHEPreTHIECKOM Mpoduiie peakun. Y paBHeHne Appennyca. KatanuzaTopsl u karanu3. DHeprus
AKTUBAIIMU KaTaJU3UPYyEeMOW U HEKATAIM3UPYEMON pEaKIMu. AKTUBHOCTh M CEJIEKTUBHOCTh KaTanu3aTopa. [ OMOreHHBIM M TeTEpOreHHBIM KaTallu3.
Posnb karanu3aTopoB B MPUPOIE U MPOMBIIITIEHHOM MPou3BocTBE. DepMeHTHI Kak OMOIOrMYECKUe KaTaau3aTophI.
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OKHCIUTEbHO-BOCCTAHOBUTEIbHBIE PeaKIH. THUIIbI OKUCITUTEIHLHO-BOCCTAHOBUTENBHBIX peakiuil. OKkucieHne u BoccTaHoBiIeHUE. OKUCIUTENN U
BOCCTAHOBUTENIN. METO/1 3JIEKTPOHHOI0 U 3JIEKTPOHHO-MOHHOTro OanaHca. IloBeneHue BemecTB B cpefax ¢ pa3HbiM 3HaueHueM pH. Ilepmanranar ka-
TS KaK OKUCIIUTENb. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B IPUPO/JIE, TPOU3BOICTBEHHBIX MPOLIeccaxX U )KU3HEAEATEIbHOCTH OPTaHU3MOB.
I'anbBann4yeckuii 31eMeHT (Ha mpumepe 3JjemenTta Janudis). XuMuueckre HCTOYHUKN TOKA: TAIbBAHUYECKHE BJIEMEHTBI, aKKyMYJIATOPBI U TOII-
JTUBHBIC 3JIeMEHThl. DopMa 3aMucu XMMHUYECKOTO UCTOYHHMKA TokKa. CTaHAapTHBIM BOJOPOAHBINA 3J1eKTpo. CTaHIAPTHBIA JIEKTPOIHBIA MOTCHIIHAI
cuctembl. [loHaTHE 00 ANEKTPONBIKYILEH CHIIE PeaKIUU. DIEKTPOXUMUYECKUI sl HANpsHKEHUH (aKTUBHOCTH) METAJUIOB (psA] CTaHJAPTHBIX JJIEK-
TPOAHBIX MOTEHIINANOB). HampaBieHrne OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

DJIEKTPOJIM3 PACIIJIaBOB U BOAHBIX PACTBOPOB 3JIEKTPOIMUTOB (KUCIOT, LIEI0YEeN U cojeil). 3aKOoHbI 3JeKTponu3a. [IpakTnueckoe NpUMEHEHHE DI K-
TPOJIM3a [ MOTYUYESHHS IETOYHBIX, HIEIOYHO3EMEIbHBIX METAJUIOB U altoMUHUs. KOppo3usi MeTanioB: crnoco0bl 3alIUThl METAIIJIOB OT KOPPO3HH.
JemoHcTpanuu. B3auMoseiicTBue nepmaHranara Kajaus ¢ Cylb(GUTOM HaTPUS B Pa3HBIX Cpelax.

JemoHcTpanuu. 1. DK30TepMUUECKHUE U SHIOTEPMHUUECKUE XUMUUECKHE peakuu. 2. TennoBble sIBIEHUS IPU PACTBOPEHUH CEPHOM KHUCIOTHI M aMMHU-
AQYHOM ceNUTphl. 3. 3aBUCUMOCTh CKOPOCTH PEAKIMKU OT MPUPOJIbI BEUIECTB HA MPUMEPE B3aUMOJICUCTBUS PACTBOPOB PA3JIUUYHBIX KUCIOT OJUHAKOBOM
KOHIICHTPAIIUU C OJMHAKOBBIMHU KyCOYKaMU (TpaHyJaMH) IIMHKA U OJMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IMHKA, )Kelie3a) C pacCTBOPOM
COJISTHOU KHCIOTHL. 4. B3anuMoelicTBre pacTBOPOB CEPHOM KUCIIOTHI C pACTBOPAMHU THOCYIJIb(aTa HATPHs PA3TUIHON KOHIICHTPAIIMH U TEMIIEPAT ypPHI.
JlabopaTopHble onbIThl. 1. KatanuTtuueckoe paznoxkeHne nepokcuaa Bogopoa.

XuMHUSA H )KU3Hb

Tema Ne 7. XumMuyeckasi TeXHOJIOT Ul

OcHOBHBbIE IPHHIMIIBI XUMHYECKOH TexHO10ruu. OO0I11e NpeICTaBICHUs O IPOMBIIUIEHHBIX CIIOCO0AX MOJyYEHHUs] XUMHYECKUX BEIIECTB.
IIpou3BOACTBO cepHOIi KMCIAOTHI KOHTAKTHBIM CIIOCOO0M. XUMU3M rnpouecca. Cpipbe Ul MPOU3BOJCTBA CEPHOM KUCIOTHL. TexHoIornueckas cxema
npolecca, MpoIecchl U anmnapaThl. MexaHU3M KaTaTUTHYECKOro aeiicTBus okcuaa BaHamus (V).

IIponsBoacTBo ammuaka. XuMusM npouecca. OnpenencHie ONTUMAIBHBIX YCIOBUM NMPOBENEHUS peakuMu. [[puHINN HUPKYIAIMK U €ro peainsa-
U B TEXHOIOTMYECKOU CXEME.

Meraunyprus. Yepnas meramunyprus. [IpouzBoactBo uyryHna. JlomeHHbIH mporecc (CbIpbe, YCTPONCTBO TOMEHHOM Neun, XMMHU3M Ipouecca). [Ipous-
BOJICTBO CTaJI¥ B MapTEHOBCKOH meuu. 1IponM3BOACTBO cTain B KMCIOPOIHOM KOHBEPTEPE M B dJeKTponedax. [Ipsamol MeTox momydeHus xkeie3a u3
pyasbl. LlBeTHas MeTamuryprusi.

Opranuyeckuii cuHTe3. [IpomblinienHas oprannyeckass xumusi. OCHOBHOW M TOHKUN opraHudeckuil cunTte3. Haunbonee KpynHOTOHHAXHbBIE TIPOM 3-
BOJICTBAa OpraHudeckux coeanHeHui. [IpousBoacto meranona. Ilonydyenne ykcycHoO# kuciotsl u popMmanbaernaa u3 merasona. Ilonyyenue anerara
1euTr0103b1. CBIpbE U1l OPraHu4ecKoi MpoMbIIIeHHOCTH. [IpobiemMa 0TXx0A0B 1 MOOOUHBIX NMPOAyKTOB. CHHTE3bl HA OCHOBE CHHTE3Ia3a.
XumMuyeckoe 3arpsi3HeHHe OKpY:Kalolleil cpe/ibl U ero nocjecTBUsA. DKOJIOrUs U MpoliieMa OXpaHbl OKpYKaroIIel cpesibl. «3eaeHas» XUMHUSL.
XumMus 4 FJHEepreTuKa

[IpupoaHble UCTOUHUKU YTIIE€BOIOPOAOB. [IpupoHblii 1 mOMyTHBIA He(TAHON ra3bl, UX COCTaB M Ucmoyb30BaHue. HedTh kak cMech yriieBogopomoB.
CocraB Hedtu u ee nepepadorka. [leppuunas u BropuyHas nepepadorka Hedtu. [leperonka Hegtu. Kpekunr. Pudopmunr. Heprenpoaykrer. Oxra-
HOBOE unciao OeH3uHa. OXpaHa OKpyXaroleh cpeabl mpu HedTenepepadoTKe U TpaHCIIOPTUPOBKe HedTenpoaykToB. Kamennsiii yroias. KokcoBanue
yris. ['asudukanus yrng. Jxonorudeckue mpooieMbl, BOSHUKAIOIIUE MPU HCIIOIB30BAHUU YIJI B KaUECTBE TOILIMBA. AJBTEPHATUBHBIC UCTOUHUKU
DHEPTHH.
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Tema Ne8. XuMus B HoBceIHEBHOM KM3HH

Xumus 4 310pOBbe

Xumus nuy. Kupsl, Oenku, yriaeBosl, BUTaMUHbI, (hepMeHThl. PaninonansHoe nutanue. [Iumessie qo6aBku. [lumeBsie 106aBku, MX Kiaccu(puUKa-
1usl. 3anpenieHHble U pa3pelieHHble muiieBble 100aBku. OCHOBBI MUIEBON XxuMuu. Xumus B MeaunuHe. [lonstue o ¢apmaneBTHUECKONH XUMHH U
dapmakonoruu. Pazpadorka nekapcrs. JlekapcTBeHHBIE CpeICTBA, X Kiaccupukanus. [I[poruBoMukpoOHbIe cpeacTBa (Cylib(haHuIaMuIHbIE TIperapa-
Thl U aHTUOMOTHKH). AHAJbI€TUKHU (ACHUPUH, aHAIBIUH, MapaneTaMmol, HapKOTUYECKUE aHAJbIeTUKH). AHTUTHCTaAMUHHBIE MpenapaThl. Bsokyiiue
cpencta. ['opMOHBI 1 TOpMOHaNbHBIE MIpenapaThl. [Ipobiaembl, cBsI3aHHBIE ¢ MPUMEHEHUEM JIEKapCTBEHHBIX MpenaparoB. BpeaHbie MpUBBIUKY U dak-
TOPBI, PA3PYIIAIINE 3I0POBLE (M30BITOYHOE TOTPEOICHUE JKUPHOU TTUIIH, KYpEeHUE, YITOTPEOIeHNEe aJIKOT0JIsl, HAPKOMAHHUS ).

XHuMHSA B NOBCEIHEBHOH KU3HU

Kocmernueckue u napdromepusie cpeacta. beitoBas xumus. [loHsaTHE 0 TOBEPXHOCTHO-aKTUBHBIX BellecTBax. Moromue u unctanme cpeacrsa. Ot-
OenuBatomue cpeacTpa. [IpaBmina 6e30macHol pabOTHI ¢ €AKUMU, TOPIOYUMHU M TOKCHIHBIMU BEIIECTBAMH, CPEJICTBAMU OBITOBOW XFMHH.

Tema Ne9. Xumus Ha ciay:x0e o0mecTBa

XumMus B CTPOUTENbCTBE

['unc. U3zBects. Llement, 6eTon. Kiten. [Togbop onTHMabHBIX CTPOUTENBHBIX MAaTEPHUATIOB B MPAKTUUECKON SIS TEIIBHOCTH YEIOBEKA.

XHuMHA B CeJILCKOM XO0351iiCTBE

MuHepanbHbIe U opraHndeckue ynoopenus. CpeacTsa 3amuThl pacTeHuid. [lecTHIH bl MHCEKTUIINBI, TePOULIUIBI U (YHTHIHIBL. PereieHTsI.
Heopranuyeckne MaTepuaJibl

Crekino, ero Buspl. CuMKaTHasi IPOMBIIUIEHHOCTh. TpaJlulINOHHBIE U COBPEMEHHBIE KepaMuieckue Marepuaibl. CBepxipoBoasias kepamuka. [1ons-
THE O KEPMETAX, MaTepUajlax C BBICOKOW TBEPAOCTHIO.

Tema Nel0O. O06o0marmee noBTopeHue 3a Kype 11 kinacca

Tunsl pacueTHbIX 32124

1. HaxoxaeHnue MonekyasspHOil popMyIibl yIriieBoJopoAa MO €ro MIOTHOCTH U MAacCOBOM J10J1€ 3JIEMEHTOB, BXOASIIMX B €r0 COCTAB WJIN IO MPOyKTaM
CropaHusl.

2. Pacuersl maccoBoil 1onn (Macchl) XUMUYECKOT'0 COEIMHEHUS B CMECH.

3. Pacuersl Macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKLIUHU, €CIIM OJIHO U3 BEIECTB 1aHO B U30BITKE (MMEET IPUMECH).

4. PacueTsl MaccoBOW WJIM 0OBEMHOM J0JIM BBIXOJIa MPOAYKTA PEAKLUU OT TEOPETUYECKH BO3MOXKHOTO.

5. Pacuetsl TerioBoro 3gpgexra peakimH.

6. PacueTbl 00bE€MHBIX OTHOILEHHH ra30B IPU XUMUYECKUX PEAKIIHSX.

7. Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MIPOAYKTA PEAKIMH, €CIIM OJJHO M3 BEIIECTB JAHO B BUJIE€ PACTBOpA C OIPEICIEHHONH MacCOBOMH J10-
JIEH paCTBOPEHHOIO BEIECTBA.

8. PacueT KOHCTaHTBI paBHOBECHS 110 PABHOBECHBIM KOHIIEHTPALIUSAM BEILIECTB.

9. Pacuer paBHOBECHBIX KOHIIEHTPAIMIl BEIIECTB, €CIIM U3BECTHBI NCXOIHbIC KOHIIEHTPAIIMH BEIIECTB U KOHCTAHTA PAaBHOBECHSI.

10. Pacuer pH pacTBOpa CHIIBHOM KHCIIOTHI M CHIIBHOT'O OCHOBAHMS, €CJIM U3BECTHA MX KOHLIEHTPAIHSL.
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Tembl NpakTHYECKHUX PadoT

1. CkopocTh XMMHUECKUX peaklnii. XMMUYECKOE paBHOBECHE.

2. DKCIIepMMEHTAIbHOE PEIICHUE 3a/1a4 1Mo TeMe «[ aJoreHs».

3. DKCIIepUMEHTAIIBHOE PEIIECHUE 3a1a4 110 TeMe «XaIbKOT€HbD».

4. Ilony4yeHre aMMuaKa U U3yu4eHUE ero CBOUCTB.

5. DKCEPUMEHTAIIBHOE PEILICHHE 3a/1a4 110 TeEME «JIEMEHTHI TOATPYIIIBI a30Tay.
6. DKCIIEpUMEHTAIILHOE PEILIEHUE 3a1a4 110 TeMe «MeTalbl INIaBHbIX MOArPYILI.
7. Ilony4yeHue MEIHOrO Kymopoca.

8. DKCnepruMEeHTAIPHOE PENICHHE 3a1a4 110 TeMe «MeTaIbl TOOOYHBIX MOATPYIII.

9. Ilonyuenue conu Mopa.

10. M3roToBiieHre MOJIENIEe MOJIEKYJT OPTaHMYECKUX BEIIECTB.
11. [TonydyeHue 3TUIECHA U U3YYEHUE €TI0 CBOMCTB.
12. [Nomyuenue 6poMaTaHa.

13. Tlony4yeHnue aneToHa.

14. ITomy4yeHre yKCYCHON KHACTIOTBI.

15. CuHTes >THALIETATA.

16. I'maponu3z kpaxmaina.

17. UnenTudukaims opraHuIeCKuX BEIIECTB.

18. Pacno3naBaHue miacTmacc.

19. Pacrio3naBaHue BOJIOKOH.

20. KpameHnue TKaHen.
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