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1. TosicHUTeIbHAS 3aMUCKA.

PaGouas nmporpamma paspaborana Ha ocHOoBe DeiepanbHOro rocy1apcTBEHHOI0 00pa30BaTeNIbHOTO CTaHIapTa CPEeIHEro O0IIero 0Opa3oBaHusl,
YTBEP)KAEHHOTO MpHKa3zoM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepannu ot 17 nexadpst 2013 roga Ne 1897 u Ilpumepnoii paboueit
MporpaMMbl BOCIIMTAHUS JJIs 00111€00pa30BaTeIbHBIX OpraHu3aiuil paspadorana ¢ yuétom denepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoii @enepanumny, Ctpaterun pazsutis Bocnutanus B Poccuiickoit @enepannu Ha nepuon 1o 2025 roxa (Pacnopsixenue
[IpaButenscTBa Poccuiickoit deneparuum ot 29.05.2015 Ne 996-p) u [limana meponpustuii o e€ peanuzanuu B 2021 — 2025 roxax (Pacropspkenue
[TpaButenbcTBa Poccuiickoit denepammu ot 12.11.2020 Ne 2945-p), Ctpaternn HaunoHaiabHO# Oe3omacHocTH Poccuiickoit @enepannu (Ykas [Ipesunenta
Poccutickoit ®eneparuu ot 02.07.2021 Ne 400), henepanbHBIX TOCYAapCTBEHHBIX 00pa3oBaTebHbIX cTaHnapToB (nainee — PI'OC) HavambHOTO 0011IeTo
obpazosanus (I[Ipukas Munnpocseniernst Poccun ot 31.05.2021 Ne 286), ocHoBHOTO 00111er0 00pa3zoBanus (IIpukas Munmnpocsemniennsi Poccuu ot
31.05.2021 Ne 287), cpennero obmuiero obpaszosanus (IIpukaz Munooprayku Poccuu ot 17.05.2012 Ne 413).

Jlnsa peanuzanuu Paboueit mporpaMmbl UCHIOIB3YETCSl Y4€O0HO — METOUUYECKII KOMILIIEKT:
- Xumus. Yriyonennsiid ypoenb. 10—11 kmaccsr: pabouast mporpamma k tuann Y MK B. B. Jlyauna: yueOno-metogmueckoe nocodbue / B. B. Epémun, A.
A. lpo3nos, U. B. Epémuna, 2. 0. Kepumon. — M.: Jlpoda, 2019. — 324, [1] c.
- Xumust Epemun B.B., Ky3pmenko H.E., Tepenun B.1., JIposnos A.A., Jlyaun B.B.; mox pex. Jynuna B.B
- Xumus

N3ydeHne XMMUM B 00pa30BaTENIbHBIX YUPEKIECHUAX CPEAHETO (II0JHOr0) 00LIEro 00pa30BaHUs HAIIPABJIEHO HA JJOCTUKEHHUE CIENYIOLINX HesIei:
1. ®opmupoBaHue yMEHUsI BUJETh U MOHUMATh IEHHOCTh 00pa30BaHus, 3HAUMMOCTh XUMUYECKOT'0 3HAHUS JUISI KXKJIOTO YeI0BEKa, HE3aBUCUMO OT €ro
npodeccnoHaNbHOM e TENbHOCTH.
2. ®opmupoBaHre YMEHHUS pa3inyaTh (AKThl U OIEHKH, CPABHUBATH OLICHOYHBIC BHIBOIbI, BUJIETh UX CBSA3b C KPUTEPHUSIMU OLICHOK M CBSI3b KPUTEPHUEB C
OTpeIeNIEHHOM CUCTEMOM IIEHHOCTEH, POPMYIHPOBATH M 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO.
3. ®opMHUpPOBAHKE 1IETTOCTHOTO MPEICTABIICHUS O MUPE U POJIA XUMHUHU B CO3/TAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOUW KapTHUHBI MUPA; YMEHUSI OOBSICHITh
OOBEKTHI U MIPOIIECCHI OKPYKAIOIIEH NEHCTBUTENFHOCTH (IPUPOTHOM, COLIMATBHOM, KYIbTYPHOM, TEXHIUECKON Cpeibl), UCTIONb3YS /IS STOTO XUMHUYECKHE
3HaAHMUS.
4. [IpuoOpeTeHune onbITa pa3HOOOPa3HON AESITENFHOCTH, OTBITA TO3HAHUS U CAMOIMO3HAHUS; KIFOYEBBIX HABBIKOB, HMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE IS
Pa3IMYHBIX BUJIOB JESTEIHLHOCTH (HaBBIKOB PEIICHUs MPOOIeM, IPUHATHS PEIICHUH, TTOMCKa, aHaIn3a U 00padoTKu HHGOPMAIIUi, KOMMYHHUKATHBHBIX
HABBIKOB, HABBIKOB U3MEPEHHI, HABBIKOB COTPYAHHYECTBA, HABBIKOB O€30MaCHOT0 OOpaIlleHus C BEIIeCTBAMU B TIOBCETHEBHOM KU3HHU).

W3ydeHne XUMHUH Ha yriIyOJIEHHOM YPOBHE MIPU3BAHO 00ECTIEUUTH CIAEAYIONIUE 3a1a4UM:
* popmupoBaHUE CHCTEMBbI XUMUYECKIX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYUYHOUN KapTUHBI MHUPA;
* Pa3BUTHE JIMYHOCTH OOYJAIOIINXCSI, UX WHTEJUIEKTYaTbHOE M HPABCTBEHHOE COBEPIIIEHCTBOBAHKE, (POPMUPOBAHNE Y HUX TYMAHUCTHYECKUX OTHOIICHUN 1
AKOJIOTHUECKH 1[€IeCO00Pa3HOTO MOBEJACHUS B OBITY M TPYIOBOU JACSITENLHOCTH;
* BBIPAOOTKY Y OOYyJaronIuXxcsi TOHUMaHUs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUH XUMUH, a TaKKe (POPMHUPOBAHUE Y HUX OTHOIICHHS K XHMHUH KaK
BO3MOXXHOH 001acTu OyayIieil mpakTUYECKOH e TENbHOCTH;
* popMupoBaHre yMeHUI 6€30MaCHOTO OOPAIICHHS C BEIIECTBAMH, UCIIOJIb3yeMbIMU B TIOBCETHEBHOM JKU3HHU.



MecTo npeamMera B yueOHOM IJIaHe
B yuebnoM 1iane cpeaHei Kokl yaeOHbIH npenamer « XUMus» BKIIIOYeH B pasnen «EctecTBenHbie Haykny. [IpoJomKuTebHOCTh Yy4eOHOTO To1a
st yaammxes 10 kinacca — 34 venenu; 11 kimacca — 34 Hepenu. Y4eOHBIN TU1aH 715 KJIACCOB € YIyOJEHHBIM U3YYCHHUEM OMOJIOTUH MTPEAYyCMAaTPUBAET 5
4acoB B Hezeno, 340 yacos 3a 2 roga oOyueHwus..

2. l'[.ﬂa}mpyeMbIe pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro npeamMera

®denepalibHbIN rOCYAapCTBEHHBIN 00pa30BaTENbHbBIN CTAHAPT CPEIHETr0 OOIIEro 00pa30BaHMsl YCTAHABIMBAET CIEAYIOIINE TPEOOBaHUS K
pe3yabTaTaM OCBOCHUS 00YYaroIMMUCS OCHOBHOW 00pa30BaTeIbHON IPOrPAMMBI:
* K JINYHOCTHBIM pe3yJIbTaTaM OCBOCHHSI OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl:
10 kiacc:
1) BocnuTaHnue poCcCUNCKOM rpa’kJaHCKOM WAEHTUYHOCTH, TATPUOTH3MA, YBAXKEHHS K CBOEMY Hapoy, YyBCTBO OTBETCTBEHHOCTH nepen PoauHoil, ropaoctu
3a CBOM Kpaii, cBoto PouHy, npoiuioe n HacTosilee MHOTOHAMOHAIBHOr0 Hapoaa Poccun, yBakeHue K rocy1apcTBEHHBIM CUMBOJIaM (rep0, ¢Jiar, THMH);
2) dbopmMupoBaHKE TPAKIAHCKOMN MO3UIMH KaK aKTUBHOTO W OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa U
00513aHHOCTH, YBaXKAIOIIEr0 3aKOH U IPaBONOPSI0K, 00J1aJat0IIEro 4yBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO NPUHUMAIOIIETO TPAAULIMOHHbIE
HaIlMOHAJIbHBIE U O0IIeUeI0BEYECKNE TYMAaHUCTUUECKHE U IEMOKPATUUECKHUE IEHHOCTH;
3) rOTOBHOCTH K clTyXeHHI0 OTeuecTBY, €ro 3aluTe;
4) copMHPOBaHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOT'O Ha JAMAaJIOre
KYJIbTYp, a TAKXK€ Pa3IN4HbIX (POPM 0OIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOEr0 MECTa B MOJIUKYIBTYPHOM MUDE;
5) 3CTEeTHYECKOE OTHOLIEHHE K MUPY, BKIIIOYast 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOI'0 TBOPUECTBA, CIIOPTA, OOIECTBEHHBIX OTHOLLICHUH;
6) mpuHATHE U pearu3alus HeHHOCTEH 3I0pOBOT0 M 0e301macHoro o0pasa *KH3HH, TOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHHUH, 3aHATHIX
CIIOPTUBHO-037I0POBUTENHHOMN €ATEIbHOCTBIO, HEMPUATHE BPEAHBIX IPUBBIUCK: KypEHHUs], ITOTPEOIEHHSI alKOTr0JIsl, HAPKOTHKOB;
7) 6epexxHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K (PU3MUYECKOMY U TICUXOJIOTMYECKOMY 3/10pPOBbIO, KAK COOCTBEHHOMY, TaK U APYTUX JIIOJIEH,
YMEHHE OKa3bIBaTh IIEPBYIO TOMOLIb;
8) copMHUPOBaHHOCTH FKOJIOTHYECKOTO MBIIICHHSI, TOHUMAaHHS BIMSIHAS COIUAIbHO-9)KOHOMHYECKUX MPOIIECCOB HAa COCTOSIHUE TIPUPOTHON U COIIHATBHOMN
cpezbl; IPUOOPETEHHE OIbITa HKOJIOTOHATIPABICHHOM JesITeIbHOCTH;
11 kacc:
1) BocniuTaHue pOCCUNUCKOM IpakJTaHCKOW UIEHTHYHOCTH, MATPUOTU3MA, YBAKEHHUS K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH nepea PoanHoil, roproctu
3a CBOH Kpaii, cBo10 PosnHy, mpolioe 1 HacTosIee MHOMOHAlMOHAILHOTO Hapoaa Poccu, yBaxkeHHe K rocy1apcTBEHHBIM CUMBoJIaM (rep0, ¢uiar, THMH);
2) cOpMHPOBAHHOCTH OCHOB CAaMOPa3BUTHsI U CAMOBOCIIUTAHUS B COOTBETCTBHH € OOIIEYETIOBEYECKUMH LIEHHOCTSIMU U MJleajlaMH I'PakJIaHCKOTO OOIIECTBA;
TOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSATEIbHOU, TBOPUECKOW U OTBETCTBEHHOM J1€ATEIbHOCTH;
3) TonepaHTHOE CO3HAHUE U MOBEJCHHUE B MOJIUKYIHTYPHOM MHUPE, TOTOBHOCTh M CHOCOOHOCTh BECTU JAUAJIOT C IPYTMMHU JIIOJIbMH, JOCTUTaTh B HEM
B3aMMOITOHUMAaHMSI, HAXOAUTh OOIIKE IeJIU U COTPYAHUYATH JJISl UX JOCTHUKECHHUS;



4) HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMH, AETHbMH MJIAJIIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeIbHOM, 00IIECTBEHHO-TI0JIE3HOU, Y4eOHO-
HCCIIeIOBATENbCKOM, POSKTHON U APYTUX BUIAX JIEATEIbHOCTH;

5) HPaBCTBEHHOE CO3HAHME U IIOBEJICHUE HAa OCHOBE YCBOECHHUS 00OIEUETIOBEUECKUX [IEHHOCTEN;

6) TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CAaMOOOpa30BaHNUI0, HA MPOTSHKEHUHU BCEH JKU3HH; CO3HATEIbHOE OTHOIIEHUE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEITHON MPO(PECCHOHANBHOMN U O0IIECTBEHHOM e TEIbHOCTH;

7) oco3HaHHBIH BEIOOP Oynyiel mpodeccuu 1 BO3MOKHOCTEH peann3alui COOCTBEHHBIX )KU3HEHHBIX JIAHOB; OTHOILIEHHUE K MPOo(ecCuOHAIbHOMN
JESITEeTbHOCTH KaK BO3MOXKHOCTH YYacCTHsI B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX POOIIEM;

8) OTBETCTBEHHOE OTHOLICHHE K CO3/ITAHUIO0 CEMbH Ha OCHOBE OCO3HAHHOT'O IPUHSTHS LIEHHOCTEH CEMEITHON KU3HU;

* K MeTanpeIMeTHBIM Pe3yJ1bTATAM 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI:

10 kyacc:

1) ymMeHHEe caMOCTOSTENIBHO ONPEAEIATh e A€ATEIbHOCTU U COCTABIIATh IUIaHbI JESTEIbHOCTH; CAMOCTOSATENBHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JIEATEIBHOCTD; UCIOIH30BaTh BCE BOSMOXKHBIE PECYPCHI TS TOCTHKEHHU S TOCTABIICHHBIX IIeJIel 1 pean3aliy IJIaHOB e TeIbHOCTH,
BBIOMPATH YCHEIIHBIE CTPATETHH B PA3JIMYHBIX CHUTYaLUsX;

2) yMeHH€ MPOIYKTHUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM AESITENbHOCTH, YIYUTHIBATH MO3UINH APYTUX YUACTHUKOB JACSITEILHOCTH,
3¢ (HeKTHBHO pa3peniaTh KOHPIUKTHI;

3) BiaeHue HaBBIKAMH [TO3HABATEIHHON, y4eOHO-UCCIEA0BATEIBCKOM U IPOEKTHOM I€ATEeIbHOCTH, HABBIKAMU pa3peleHus IpobieM; CHoCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEIIbHOMY ITOMCKY METO/I0B PEILIEHUS IPAKTUUECKUX 3ajay, IPUMEHEHUIO Pa3INYHbIX METO0B [TO3HAHUS;

4) TOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOATEIbHON NMH(OPMALMOHHO-TIO3HABATENIbHOM 1€ATeIbHOCTH, BIIaJICHHE HaBbIKaMU TOTyYeHUsT HEOOXOAMMOMN
uH(OpMaILUU U3 CIOBApel pa3HbIX THUIIOB, YMEHHE OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX UH(OpPMAIMH, KPUTUUYECKU OLIEHUBATh U UHTEPIPETUPOBATh
MH(}OpPMALIKIO, TOJIYYAaEMYIO U3 Pa3INYHBIX HCTOYHUKOB;

5) yMeHH€e UCTIOIb30BATh CPEICTBA MH(POPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TeXxHoJorui (nanee — WMKT) B pemeHnn KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHM3alMOHHBIX 3a71a4 ¢ COOJII0IEHNEM TPeOOBaHU SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTHEHBI, pECYpCcOCOepeKeHMs], TPABOBBIX U 3TUYECKUX HOPM,
HOpM MH(OPMALIMOHHON 0€30MaCHOCTH;

6) yMeHUeE onpeAensaTh Ha3HaueHHe U (PYHKIUU Pa3INYHbIX COIIMAIbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSATENIbHO OLIEHUBATh U MPUHUMATh PELICHHUs, ONPEEIAIONINE CTPATETHIO MIOBEACHUS, C YUETOM IPaX/1aHCKUX U HPaBCTBEHHBIX
IIEHHOCTEH;

8) BrajieHue SI3BIKOBBIMU CPEACTBAMHU — YMEHHUE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHMS, UCII0JIb30BaTh aJIeKBAaTHbIE SI3IKOBBIE CPEJICTBA;

9) B1azeHne HaBBIKAMH ITO3HABATEIBHON peIIEKCUN KaK OCO3HAHUS COBEPIIAEMBbIX JEHCTBHUI U MBICTUTENIbHBIX MTPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHUH,
I'PaHUL] CBOETO 3HAHMSI U HE3HAHUS, HOBBIX [T03HABATENIBHBIX 33/1a4 U CPEJICTB UX JTOCTUKEHUS;

11 kiacc:

1) yMeHHe caMOCTOSATENBHO ONPEAETATh LEeNU ASATEeIbHOCTH U COCTABIIATD IUIAHBI JeSITeIbHOCTH; CAMOCTOSATENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JIEATEIBHOCTh; UCIOIb30BaTh BCE BOZMOKHBIE PECYPCHI JUIs IOCTHXKEHUS TOCTABIICHHBIX LIeJIel U pealin3aliy IUIaHOB JesITeIbHOCTH;
BBIOMPATH YCHENIHbIE CTPATErHH B PA3IUYHBIX CUTYaLUsX;

2) yMeHHE MPOTYKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBATH B MPOIIECCE COBMECTHOM /1€ATENbHOCTH, YUUTHIBATh MO3UIMH IPYTHX YYACTHUKOB JI€SITEIbHOCTH,
3¢ dEeKTUBHO pa3pemaTh KOH(IUKTHI;



3) BiaieHNe HAaBBIKAMHY ITO3HABATEIHHOM, y4eOHO-UCCIIEI0BATEIHCKON U MTPOSKTHOM IEATEeILHOCTH, HABBIKAMHU Pa3pemieHus mpooieM; CIOCOOHOCTh U
TOTOBHOCTbH K CAMOCTOSITEJIbHOMY IMOUCKY METOAO0B PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIUnYHbIX METOI0B MO3HAHMUS;

4) TOTOBHOCTB Y CIIOCOOHOCTH K CAMOCTOSITENTbHOM MH(OPMAIIMOHHO-TTO3HABATEIILHOM IEATEIbHOCTH, BIIAJICHIE HABBIKAMU TIOTyYEHUST HEOOXOAMMOMN
nH(pOpMaIUU U3 CIIOBApEil pa3HbIX TUIIOB, YMEHHE OPUECHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(DOPMAIIMU, KPUTHICCKH OIICHUBATh U MHTEPIPETUPOBATh
UH(OPMAIIHIO, TTOTYYAEMYIO U3 PA3IMYHBIX HICTOYHHKOB;

5) yMeHHue UCI0JIb30BaTh CPeICTBAa MH(POPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TexHoJorui (nanee — MKT) B permeHny KOrHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpraHMU3aIMOHHBIX 3371249 C COOJIFOICHUEM TPEOOBAHMI SPrOHOMUKH, TEXHUKH 0€30ITaCHOCTH, TUTHEHBI, PECYPCOCOEPEIKCHNUS, TPABOBBIX U ATHYECKUX HOPM,
HOPM HH(POPMAIIMOHHON 0€301IaCHOCTH;

6) yMEHHUE ONpeACIATh, Ha3HAYCHUE U ()YHKITUH Pa3TUYHBIX COIMATLHBIX HHCTUTYTOB;

7) yMEHUE CaMOCTOSITENIbHO OLIEHUBATh M IPUHUMATD PEIICHUS, OTPEAEISIONINE CTPATETHIO MOBEACHUS, C YIETOM T'PaXKIaHCKUX ¥ HPABCTBEHHBIX
IIEHHOCTEH;

8) Bi1ajieHUE SI3LIKOBBIMU CPEJICTBAMU — YMEHHUE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS, UCIIOJIb30BATh aJIeKBAaTHBIC S3bIKOBHIE CPE/ICTBA;

9) BiaieHNe HAaBBIKAMHY ITO3HABATEIILHONW PEQIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICITUTEIIBHBIX MTPOIIECCOB, HX PE3YIHTATOB U OCHOBAHUH,
rpaHull CBOETO 3HAHUS U HE3HAHMS, HOBBIX MTO3HABATEIbHBIX 33J1a4 U CPEJCTB UX IOCTHKECHHUS;

* K IPEe/AMETHBIM pPe3yJbTaTaM OCBOCHUsSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl, OTHOCSIIMMCS K Y4eOHOMY npeaMeTy «XuMHs»:

B pesynbrare uzyuenust yueOHOro npeamera « XuMusi» Ha ypOBHE CPEAHEro 0011ero o0pa3oBaHus BBINYCKHHUK HA YIJy0JIeHHOM YPOBHe
HAY4YHTCH:
— pacKpbIBaTh Ha IpUMEpPax pojb XUMHUU B (POPMUPOBAHUN COBPEMEHHON HAYYHOM KapTHHBI MUpA U B IPAKTHUECKON JAEATEIbHOCTH YeJIOBeKa,
B3aMMOCBS3b MKy XUMHUEH U IPYTUMU €CTECTBEHHBIMU HayKaMH;
— COIIOCTABJIATh UICTOPUUECKUE BEXH PA3BUTHSI XUMHUH C HCTOPUYECKUMHU IIEPUOIaMU Pa3BUTHSI IPOMBIIIIEHHOCTU U HAYKHU Ul IPOBEJICHUS aHAJIN3a
COCTOSIHHMSI, ITyTEN PA3BUTHSI HAYKH M TEXHOJIOTHA;
— aHaJM3UPOBATH COCTAB, CTPOEHUE U CBOMCTBA BEIIECTB, IPUMEHSS ITOJIOKEHHSI OCHOBHBIX XUMUYECKUX TEOPUI: XUMUYECKOTO CTPOEHUS OPraHUUECKUX
coenunennii A. M. BytiepoBa, cTpoeHHst aTOMa, XUMHUYECKOHN CBS3H, JIEKTPOJIMTHUECKON TUCCOIMAIIN KUCIIOT, OCHOBAHHM U COJICH, a TaKKe
yCTaHaBJIMBAaTh NPUUNHHO-CIIEICTBEHHBIE CBA3U MEK/y CBOMCTBAMM BEILIECTBA U €70 COCTABOM U CTPOEHUEM;
— MPUMEHSATH NPaBUJIa CHCTEMAaTHUYECKON MEXTyHapOIHON HOMEHKJIATyphl KaK CPEACTBa pa3IuvyeHUs U UACHTU(UKAIIMY BEILECTB 110 UX COCTaBYy U
CTPOEHHIO;
— COCTAaBJIATh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIBI HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB KaK HOCUTENeH HHPOpMAIIMN O CTPOSHHUH BEILECTBA,
€ro CBOMCTBAX U IIPUHAMJIECKHOCTH K OIIPEIEICHHOMY KJIACCY COCIMHEHUM;
— OOBSICHATDH MPUPOAY U CIIOCOOBI 00pa30BaHUS XUMHUYECKOM CBSI3U: KOBAJEHTHOH (TIOJISIPHOM, HENMOJSPHON ), HOHHOW, METAJJINYECKOM, BOJIOPOJIHOM C
LEJIBIO OIIPEACIICHNS] XUMUYECKON aKTUBHOCTH BEILIECTB;
— XapakTepu3oBaTh (PU3MUECKHE CBOMCTBA HEOPraHMUYECKUX U OPTaHUYECKUX BEILECTB M YCTAHABINBATH 3aBUCUMOCTh (DU3MUECKUX CBOMCTB BEUIECTB OT
TUIA KPUCTAIUIMUECKOMN PEIIETKHY;
— XapaKTEepHU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XUMHYECKUX CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COETMHEHHM, BBICIINX OKCUIOB U THPOKCHU/IOB;



— IPUBOJUTH NIPUMEPBl XUMUUYECKUX PEAKLIUNA, PACKPBIBAIOIIUX XaPAKTEPHbIE XUMUYECKUE CBOMCTBA HEOPraHUYECKUX U OPraHUYECKUX BEBEILIECTB
M3YUYEHHBIX KJIACCOB C LENIbI0 UX UICHTU(UKALUHN U OOBSICHEHUS 00J1aCTH IPUMEHEHHUS;

— OIIPENENIATh MEXAHU3M PEAKLIMK B 3aBUCUMOCTH OT YCJIOBUM IIPOBENCHMS PEAKI[MU U IIPOTHO3UPOBATh BO3MOXKHOCTD IIPOTEKAHNS XUMUYECKUX PEaKIUil
Ha OCHOBE THUIIA XMMHYECKOH CBS3U U aKTUBHOCTH PEArcHTOB;

— YCTaHaBJIMBATh 3aBUCHMOCTb PEAKIIMOHHOM CITIOCOOHOCTH OPraHUYECKUX COCTUHEHUI OT XapaKTepa B3aMMHOTO BIMSHUS aTOMOB B MOJIEKYJIaX C IIEJIbIO
IIPOrHO3UPOBAHUS MPOAYKTOB PEaKIIMH;

— YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTU XMMUYECKON PEAKLIUN U CMELICHUS XUMUYECKOTIO PAaBHOBECHUS OT PA3JIMYHbIX

(aKTOPOB C LIEJIBbIO ONPEEICHHS ONTUMANIBHBIX YCIOBUI MPOTEKaHUS XUMUUYECKUX IPOLIECCOB;

— YCTaHABJIMBATh FEHETUYECKYIO CBS3b MEXAY KJIaCCAMH HEOPraHUYECKUX U OPraHUYECKUX BEIECTB AJi1 000CHOBAHUS MPUHIIUIIHAIBHON BO3MOXKHOCTH
II0JIy4Y€HUSI HEOPIraHUYECKUX M OPTaHUYECKUX COEIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHHS;

— MOJIOMpaTh PEareHThl, yCIOBUS M ONPEACISATH MPOAYKTHI PEAKIIHiA, TTO3BOJIIONINX PEATH30BATh JIAOOPATOPHBIE M MTPOMBIIUICHHBIE CITIOCOOBI TOTYIEeHUS
BAXHEHIINX HEOPTAaHUYECKUX U OPraHUUYECKUX BEILECTB;

— OIIPENENATh XapaKTep CPEbl B PE3YJIbTATE TUAPOIN3a HEOPTAHUYECKUX U OPTaHUYECKUX BEIECTB U IPUBOJUTH IIPUMEPHI TMIPOJIN3a BELIECTB B
MIOBCEJHEBHOM JKU3HU UeJIOBeKa, OMOJI0rMUeCKUX OOMEHHBIX IpOoLeccax U MPOMBIIUIEHHOCTH;

— IPUBOJUTH IIPUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI B IPUPOJIE, IPOU3BOACTBEHHBIX IIPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB;

— 000CHOBBIBATh MPAKTUUECKOE UCIIOIb30BAHNE HEOPIAHUYECKUX M OPraHWYECKHUX BEILECTB U UX PEAKLUI B IPOMBILUIEHHOCTH U OBITY;

— BBINOJHATh XUMAYECKHUM 3KCIIEPUMEHT 110 PACIIO3HABAHUIO U ITOJIYYEHHIO HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB, OTHOCAIIUXCS K Pa3INYHbIM
KJIaccaM CO€IMHEHUH, B COOTBETCTBUH € IPAaBUIIAMU U ITpUEMaMH 0€30MacHON pabOoThl ¢ XUMHUUECKUMH BEILIECTBAMU U JJa0OPaTOPHBIM 000PYL0BaHUEM;
— MPOBOJIUTH PacyeThl HA OCHOBE XMMHUYECKUX (POPMYIT U ypaBHEHUN peakLnii: HAXOXAEHUE MOJIEKYIIPHOI (OPMYJIbI OpraHMYECKOrO BEIIeCTBa 110 €ro
IJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIMX B €r0 COCTaB WIIH IO NMPOJIYKTaM CTOpaHusl; pacueThl MacCOBON JOJH (MacChl) XMMHUECKOTO
COEZIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJIMUECTBa BEIIeCTBA) MPOJYKTOB PEaKIMH, €CJIM OJJHO U3 BEIECTB JaHO B U30bITKE (MMEET MPUMECH);
pacueTsl MacCOBOM MM OOBEMHOM J10JIM BBIXOJIa MMPOJIYKTa PEaKLUK OT TEOPETHUYECKH BO3MOXHOT0; pacueThl TEIIOBOTO 3P (eKTa peakiiuu; pacueThbl
00BEMHBIX OTHOLIEHUH Ta30B MPU XUMHUYECKUX PEAKLUAX; pacueThl Macchl (00beMa, KOJIMUYECTBA BEIECTBA) MPOAYKTA PEaKIUH, €CJIM OJJHO U3 BEIECTB JIAHO
B BHJIE PACTBOPA C OIIPEAEIICHHON MacCOBOM J10JI€M pACTBOPEHHOI'O BEIIECTBA;

— UCHOJb30BATh METO/Ibl HAYYHOI'O TIO3HAHUS: aHAJIN3, CUHTE3, MOJIEIMPOBAHUE XUMHUECKUX MPOLIECCOB U SBJICHUHN NP pelIeHUu y4eOHO-
UCCIIEI0BATEIbCKUX 3a/Jau 110 U3yYEHHIO CBOICTB, CIIOCOOOB MOJIYYEHHS U PACIIO3HABAHUS OPraHUYECKHUX BEIIECTB;

— BJIAJIeTh NpaBUJIaMH 0€30MacHOr0 OOPAIIEHHUs C €JKUMH, TOPIOYMMHU U TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOI XUMUH;

— OCYIIECTBIISITh MOMCK XMMUYECKON MH(DOpMALINK 110 Ha3BaHUSAM, HIEHTU(DUKATOPAM, CTPYKTYPHBIM (pOpMysIaM BEIIECTB;

— KPUTHYECKH OIICHUBATh M HHTEPIPETUPOBATh XMMUYECKYIO0 HHPOPMALINIO, COACPIKAIIYIOCS B COOOIIEHUSIX CPEJCTB MAacCOBOI MH(pOpMAaIH, pecypcax
WuTepHeTa, HAYYHO-TIOMYJISIPHBIX CTaThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJISX BBIABIICHUS OIIMOOYHBIX CYKJIEHUN U
(dbopmHpoBaHUs COOCTBEHHOW NO3UIINY;

— HaxOJIUTh B3aUMOCBSI3H MEXAY CTPYKTYpoi U QyHKIMEN, MPUUMHON U CIIEACTBUEM, TeOpHel U (pakTamu MpH aHaIu3e MPOOJIEMHBIX CUTYallul U
000CHOBAHNYU MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMUYECKUX 3HAHUM;



— MPEACTABIATEH MYTH PEUICHUS TI00ATBHBIX MPOOJIEM, CTOSIIUX MEePEI YSIIOBEYECTBOM, H MEPCIICKTUBHBIX HAMPABICHUHN Pa3BUTHSI XUMHUYIECKHIX
TEXHOJIOTHH, B TOM YHCJIC TEXHOJIOTHI COBPEMEHHBIX MATEPHAIIOB C Pa3IMYHOMN ()yHKIIMOHATBHOCTHIO, BO30OHOBIISIEMBIX HCTOUHHUKOB ChIPbS, TIepepaboTKH
Y YTUJIM3AIUHU TIPOMBIIUICHHBIX U OBITOBBIX OTXOOB.

BbInmycKHUK HA YIJIy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHTHCS

— (bopmynHupoBaTh 1ENH UCCIICIOBAHUS, BEIIBUTATh U MPOBEPITH SKCIIEPUMEHTAILHO TUTIOTE3bI O XUMUYECKHX CBOMCTBAaX BEIIECTB HA OCHOBE UX COCTaBa U
CTPOCHMS, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKHE PEAKIIUH, O XapaKTepe U MPOAYKTAX PA3IMYHBIX XUMHUICCKUX PCAKIIH;

— CaMOCTOSITEIHHO TUTAHUPOBATH U IPOBOANTH XUMHUECKHUE SKCIIEPUMEHTHI C COOJI0ICHUEM MPaBUiI 0€30MacHO paboThI C BEIIECTBAMU U JIA0OPATOPHBIM
o0opyI0oBaHUEM;

— WHTEPIPETUPOBATH JAHHBIE O COCTABE U CTPOCHHUH BEIIECTB, MMOTYICHHBIE C IOMOIILI0 COBPEMEHHBIX (DU3HKO-XUMHUYECKHX METOIOB,;

— OIHUCBIBATh COCTOSHUE JICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHMUYECKUX MPEACTABICHUI O CTPOCHUH aToMa ISl OObSICHEHHUS
PE3YJIbTATOB CIIEKTPATHHOTO aHAIM3a BEIIECTB,;

— XapaKTepU30BaTh POJIb a30TOCOACPKANIUX TETEPOIMKINICCKUX COSAMHEHUI U HYKJICMHOBBIX KHCJIOT KaK BaKHEHIIINX OMOJIOTHYECKU aKTHBHBIX
BEIIIECTB;

— MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHHUS OKHCIUTECIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA, JICKAIIMX B OCHOBE IIPUPOJIHBIX U MPOU3BOACTBEHHBIX
MIPOIIECCOB.

2. Conepskanue y4eOHOTro npeaMera « XuMus» Ha yrjy0JeHHOM YPOBHe cpeiHero oo1ero oopa3oBanmsi

10 xyacce.

2.1. TeopeTnyecKkue OCHOBbI XUMMH

2.1.1. Ctpoenue BemecTBa

ATOMHO-MOJ/IEKYJISIPHOE y4eHHe. BerecTsa MOJIEKyJISIPHOIO U HEMOJIEKYJISIPHOTO CTpOoeHUs. KaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BEIIECTBA.
MousipHast 1 OTHOCUTENBHAS MOJIEKYJISIPHAsE Macchl BeliecTBa. MoJibHas OIS M MAaccoBasi 10JIsI 2JIEMEHTA B BELLIECTBE.

Crpoenne aroma. Hyknuael. M3otomnsl. [ledext macesl. Tunsl paguoakTuBHOro pacnaja. TepmosiiepHbslii cuHTe3. OTKphITHE

HOBBIX XUMHUYECKUX IIEMEHTOB. SnepHble peakuuu. TUIIBI sIIepHBIX peakluid: JesieHne U cuHTe3. CKOpOCTh peakuu paJuoakTHBHOIO pacnaja.
[IpumeHneHue painoOHYKINIO0B B MeauIIMHE. MeTo1 MedeHbIX aTOMOB. [IprMeHeHre palnoakTUBHBIX HYKJIUJOB B T€OXPOHOJIOTHH.

CoBpemeHHas Mozienb CTpoeHus aroma. KopnycKysipHO-BOJIHOBBIE CBOMCTBa d1eKTpoHa. [IpencraBienne o kBaHTOBON MexaHuke. COOTHOIIEHUE e
Bpoitns. [punuun Heonpenenennoctu ['eiizenOepra. [lonstue o BonHoBoM pyHkunu. KBantoBbie uncna. AToMHasi opoutans. Pacnpenenenue 31eKTpoHOB
10 DHEPreTUYECKUM YPOBHSAM B COOTBETCTBUU C MPUHIIMIIOM HAUMEHBIIEW SHEPTUH, TPaBUIIOM XyHJa U npuHiunoM Ilaymu.

OCOOEHHOCTH CTPOCHHUS SHEPTeTHUSCKUX YPOBHEH aTOMOB (-3J1eMEHTOB. DIIeKTpOHHAs KoHpuryparus atoma. Kimaccudukarus

XMMHUYECKHX JIEMEHTOB (S-, P-, d-, f-a7eMeHThI). DneKTpOHHBIE KOH(PHUTYPALIUH MOJT0KUTEIBHBIX U OTPHLIATEIBHBIX HOHOB. OCHOBHOE U BO30YXK/ICHHBIC
COCTOSIHMS aTOMOB. BanteHTHBIE 251eKTpoHBI. [leprnoanyecknii 3akoH. @OpMyIMpPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX NPEJCTABICHUN O CTPOEHUH aTOMA.
MupoBo3z3peHueckoe u HayuHoe 3HaueHue [lepuonnueckoro 3akona /I. 1. Menaeneesa. Pannyc aroma. 3akoHOMEPHOCTH B U3MEHEHUH CBOWCTB MTPOCTHIX
BELIECTB, BOJOPOHBIX COETUHEHHH, BHICIINX OKCHUJIOB M TUAPOKCUIOB B MIEPHOJAX U IPYyMIAX. DNEKTPOOTPULIATEIHHOCTb.



Xumuyeckas cBsi3b. DJIEKTPOHHASI IPUPOAA XUMUUECKOH CBsA3U. Bunbl xummuueckoii cBsa3u. KoBaneHTHast CBsI3b M €€ XapaKTEPUCTUKU (3HEPrus CBA3H,
JUIMHA CBSA3M, BAJIEHTHBIN YT0Jl, KpATHOCTB CBSI3H, NIOJIAPHOCTb, NOJSpU3yeMocTb). KoBanieHTHas HenouisspHas U nossipHast cBa3b. OOMEHHBINH U TOHOPHO-aK-
LENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOM MOJIAPHOU cBsI3U. ['eomeTpust MoseKybl. JIUNOIbHBIH MOMEHT CBA3H, JUIIOJIbHBIN

MOMEHT MOJIeKYJIbl. MoHHas cBA3b. OTianune MeX1y MOHHOM U KOBAaJICHTHOM CBsA3bI0. MeTamnyeckas cBsi3b. BogopoaHas cBs3b U €€ BIUSAHHAE HA CBOWCTBA
BelecTBAa. MeXMOIEKYIISIpHBIE B3aUMOAEUCTBUA. [IoHATHE O CynpaMOIeKyIIpHOM XUMHUH.

ArperaTtHblie cocTOsIHUS BellecTBa. ['a3pl. ['a3oBble 3akoHbl. YpaBHeHue Kiaiimepona—MenneneeBa. 3akoH ABoraipo. 3aKOH 00bEMHBIX OTHOIIECHUH.
OTHOCHTENbHAS TUIOTHOCTD Ta30B. CpenHss MossgpHas Macca cMecd. CTpOeHHE TBEP/BIX TeN: KPUCTAUINYECKHE U aMOp(HBIE BEIIecTBa. THITbI
KPUCTAJNIMYECKUX PEIIETOK: aTOMHAasi, MOJIEKYJIIpHasl, HOHHas1, MeTajuindyeckas. [lonaTue 06 snemeHTapHoil siuelike. Pacuer 4yncina HOHOB, COAEPIKAILUXCS B
aJIeMeHTapHOH sueiike. oHHbIe paguychl. OnpeaeneHne MeTaJUIMYECKOro paauyca. 3aBUCUMOCTh (PU3NICCKUX CBOMCTB BEIIECTBA OT THIIA
KpucTamnieckoil pemetku. [Ipuunnsl MHOroo6pasus BemiecTB. COBpeMEHHbIE IPECTABICHUS O CTPOSHUN TBEPABIX, )KUJKUX U Ta3000pa3HbIX BEILECTB.
JemoncTpamun. 1. OOpa3isl BEIECTB MOJICKYISIPHOTO U HEMOJICKYIISIPHOTO cTpoeHus. 2. Bosronka iozna. 3. Moaenu monekyn. 4. Kpucrammueckue
PEILIETKH.

2.1.2. OcHOBHbBIE 3aKOHOMEPHOCTH NMPOTEKAHUSA XUMUYeCKUX peakuuii. Kinaccupukanusi XuMuuecKux peakuuii o pa3inyHbIM IpU3HaAKaM
cpaBHeHMs. ['oMoreHHble U reteporenssle peakuuu. Kinaccudukanus rno 3Haky TerioBoro 3¢ gexra. O6paTumble U HEOOPATUMbIE pEaKIUH.
Karanutnueckue n HeKaTaIMTUYECKUE peakMU. Peakiiuu ¢ u3MeHeHHeM U 0€3 U3MEHEHUS CTEIIEHN OKUCIIEHUSI 3JIEMEHTOB B COEIUHEHUSX.

JHepreTuKa XuMHYecKux peakuuii. TemnoBoi 3 ekt xumMuyeckoit peakiui. DHI0TEPMUYECKHE U IK30TePMUUECKUE PeaKLuU. TepMOXUMHUECKUE
ypaBHeHwus1. Terora oOpa3zoBanus BemiecTBa. 3akoH ['ecca u crieacTBus U3 Hero. JHeprus cBs3u. [loHsATHE 0 BHYTpeHHE sHepruun U sHTanbnun. [lonstre
00 sHTponuu. Bropoii 3akon TepmonuHamuku. @opmyina boabimana. Oxeprust [ m66ca u KpuTepruu caMonponu3BOIbHOCTH XUMUYECKON peaKIiHy.
Oo0paTumbie peakuun. XuMmuueckoe pasHoBecue. KoncranTta paBHoBecus. [Ipunnun Jle - [llarense. PaBHOBECHBIE COCTOSHUSA: YCTOMYMBOE, HEYCTOMYNBOE,
6e3pazinuHoe. CMelIeHre XUMUYECKOT0 PaBHOBECHS MTO/1 IEHCTBUEM pa3IMYHbIX (DaKTOPOB: KOHLIEHTPALIMK PEAreHTOB UJIU MPOJTYKTOB pEaKlIUH, JaBJIECHUS,
TeMIeparypsl. Pojib cMeleHus: paBHOBECHUS B TEXHOJIOTHUECKUX MPOLIECCAX.

CxopocTh XMMHYECKHUX peaKlMii, €e 3aBUCUMOCTb OT Pa3INYHbIX (DaKTOPOB: MPUPOABI PEarupyIOIIMX BEIIECTB, KOHIEHTPALUN PEarupyronX BELIeCTB,
TEMIIEPATYPHI, HATMYXS KaTalln3aTopa, IOy IOBEPXHOCTH PEarupyOIINX BEIIECTB. Peaklinu roMOreHHbIE U T€TEPOreHHbIE. DJIIEMEHTAPHbIE PEAKIINH.
MexaHu3M peakiuu. AKTHBHPOBAHHBIH KOMIUIEKC (MIEpeX0HOE COCTOSIHUE). 3aKOH JIeHCcTBYoNMX Macc. KOHCTaHTa CKOPOCTH PEaKIUK, €€ Pa3MEPHOCTb.
CkopocThb peakuuu paguoakTuBHOro pacnaja. [lepuos nonypacnana. [pasuno Bant-T'odda. [TonsiTre 00 sHeprum akTuBauu U 00 SHEPreTHUECKOM
npoduie peakiuu. YpapHeHue Appennyca. Katanuzaropsl u katanu3. DHEprus akKTUBAIMY KaTAIU3UPYEMON U HEKATATU3UPYyeMOU peakiuu. AKTUBHOCTh U
CEeJIEKTUBHOCTh KaTajau3aTopa. | OMOreHHBIN 1 reTeporeHHbli KaTtanns. 'oMoreHHbIi KaTanu3 B ra3oBoi ¢aze. Katanutuueckoe OKMCIeHHE yrapHOTO ra3a B
KOHBEpTEpax BBIXJIOMHBIX Ta30B B aBTOMOOMIIAX. PoJIb KaTann3aTopoB B MPHUPO/IE€ U MPOMBILIUIEHHOM NPOU3BoAcTBE. DepMEHTHI Kak OMOIOrHYecKue
KaTaJan3aTopHl.

JdemoHcTpanuu. 1. DK30TepMUYECKHE U SHAOTEPMUYECKHE XUMUUECKUE peakiuu. 2. TennoBsle ABJICHUS P PACTBOPEHUH CEPHON KUCIOTHI 1 aMMHUAYHOMN
CEJIUTPBL. 3. 3aBUCUMOCTbh CKOPOCTH PEAKLIMU OT IPUPOJIbI BELIECTB HA IPUMEPE B3aUMOEHCTBHUS PaCTBOPOB PA3JIMYHBIX KUCIOT OJUHAKOBOW KOHIIEHTpA-
LIUU C OJJMHAKOBBIMU KyCOYKaMH (TpaHyjIaMH) HUHKA U OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, jKeJe3a) C paCTBOPOM COJITHOM KUCIIOTHI.
4. B3auMoieficTBHE pacCTBOPOB CEPHOM KHCIIOTHI C paCTBOPAMHU THOCY/Ib(aTa HATPHsl pa3IMyHON KOHLEHTPAIMU U TEMIIEPATyphl. 5. 3aBUCUMOCTD

E

noJjioxkeHus paBHoBecHs B cucreme 2NO2 *; e N204 oT Temneparypsl.



JlabopaTopHuble onbIThl. 1. KaTanutuueckoe pas3inoxeHue NepoKcuia BOAOpoa.

2.1.3. PacTBOpBI

Crnioco0blI BbIpaKeHUs1 KOJMYECTBEHHOI0 COCTaBa PacTBOPA: MAacCOBas J10JIsl pACTBOPEHHOTO BELECTBA (IIPOLIEHTHAs KOHLIEHTPALUs ), MOJISIpHAs
KoHIeHTpauus. Turposanue. PacTBopenue kak Gpusnko-xuMudeckuii npouecc. Kpucramioruaparsi.

Jucnepcubie cuctembl. Komtonansie pactBopsl. Mctunubie pacTBopsl. JucnepcHas daza u nucnepcronHas cpena. CycreH3uu U SMYJIbCHH. 30JI1 U TeIH.
Omnanecnennus. Dpdekt Tunnansa. Koarynsanus. CenumenTarus. Cuaepesmuc.

Peaxnuu B pacTBOpax 3/1eKTpoMTOB. KauecTBeHHBIE peakIiy Ha HOHBI B pacTBOpe. KMCIOTHO-OCHOBHBIE B3aUMOJICHCTBUS B pacTBOpax. AM(OTEpHOCTb.
Nonnoe npoussenenue Boasl. Bogopoausiii mokasarens (pH) pactBopa. CuiibHble U cia0ble 31ekTponuThl. Pacuer pH pacTBOpOB CHUIIBHBIX KUCIOT U
mienodeid. KOHCTaHThI TUCCONMAINU CITA0BIX 3JIEKTPOIUTOB. CBS3b KOHCTAHTHI M CTETICHU JUCCOIMANMH. 3aKoH pa3BeacHus OcTBanbaa. Peakiuy HoHHOTO
oOMmeHa. [TonHbIe U cOKpallleHHble HOHHBIE ypaBHEHUS. [ uaponu3 coneit. [ uaponan3 no kaTuoHy, Mo aHUOHY, 110 KAaTUOHY U 10 aHHOHY. Peakuust cpeabl
PacTBOPOB COJIEH: KUCIIOTHAs, IeJI0ouHas U HelTpanbHad. [lonHblil HeoOpaTuMblii rupoan3. [lomyuenue peakuuei ruaponmus3a OCHOBHbBIX cojeil. [lonsTue o
nporonutudeckor Teopun bpencrenga—IJloypu. [lonsaTue o Teopuu KUCIOT 1 ocHOBaHui JIbtouca. 3HaueHre THIPoIn3a B OMOIOTHUYECKUX OOMEHHBIX
npoueccax. [IpumeHenne ruiposan3a B IpOMBIIUIEHHOCTH. PaBHOBecHE MeX/ Ty HaChIILIEHHBIM PaCTBOPOM U ocajgkoM. [IpousBeeHre pacTBOPUMOCTH.
Jdemonctpanuu. 1. OnpeneneHue KUCIOTHOCTU CPEIbl TP MOMOIIU UHAUKATOPOB. 2. Dddext Tunnans. 3. OOpa3zoBaHre KOMIIJIEKCHBIX COSTUHEHHIMA
[IEPEXO/IHBIX METAJIJIOB.

JlabopaTopublie onbIThI. 1. Peakiiun nonHoro oomena. 2. CBoicTBa KOJUTOUIHBIX pacTBOpoB. 3. ['uaponu3 coneil. 4. [lonydyeHue u cBOCTBa KOMITJIEKCHBIX
COCIMHECHUM.

2.1.4. OKuCINTENTbHO-BOCCTAHOBHUTEIbHBIE MPoHecchl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMU. TUIIbI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. OkucieHue u BoccraHoBieHne. OKUCIUTENTN U BOCCTAHOBUTETH. METO/T 3IEKTPOHHOTO U 3JIEKTPOHHO-UOHHOTO Oananca. [loBeneHue BeriecTs

B cpeniax ¢ pa3HbIM 3HaueHueM pH. Ilepmanranar kanus kak okuciauTesb. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IPUPOE, TPOU3BOICTBEHHBIX
mpoleccax M )KHU3HeAeITeIbHOCTH oprann3MoB. ['anbBaHu4YecKkuii 3jieMeHT (Ha mpumMepe snemenTa Jlanuans). XuMUYecKue HICTOYHUKHU TOKa:
rajlbBAHUYECKUE DJIEMEHTBI, aKKYMYJIATOPbI M TOIUIMBHBIE 3JIeMeHThl. Dopma 3anucu XMMHUYEeCKOro HCTOYHUKA Toka. CTaHIapTHBIN BOJOPOIHBIN 3JEKTPO.
CraHapTHBIN 3JIEKTPOAHBIN MoTeHIMaN cucTeMbl. [IoHsTHE 00 27EKTPOIBMIKYILEH CHUIIe peakK. DIEKTPOXUMHUECKUH psiji HApsKeHNUH (aKTHBHOCTH)
METaJJIOB (Psii CTAaHAAPTHBIX AJIEKTPOJIHBIX MOTEeHIIMaNoB). HanpaBieHne oKucianuTeabHO-BOCCTAHOBUTEIbHBIX PEAKLIUH.

JIEKTPOJIM3 PACIUIAaBOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB (KUCIIOT, LIeJ04Yel U coneit). 3akoHbl aleKkTponu3a. [IpakTnyeckoe npuMeHeHue 31eKTposIn3a
JUIS TTOJTYyY€HUS IIEJTOYHBIX, I€T0YHO3EMENIbHBIX METAJIJIOB U altoMUHUSA. Koppo3us MeTaioB: criocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.

JemMoncTpanuu. B3auMoielicTBue nepMaHranara Kajaus ¢ CyJlIb(QUTOM HaTpus B pa3HBIX cpeaax.

2.2. OcHOBBI OPraHUYeCcKOil XUMHH

2.2.1. OcHOBHBbIE OHATHS OPraHNYECKO XUMUHU

[losiBneHne n pa3BUTHE OPTaHMYECKOW XMMHUHU Kak Hayku. [IpenMer u 3axaun opraHnyeckoi XuMuu. MecTo 1 3Ha4eHHe OPraHuYeCKOW XUMUU B CUCTEME
€CTECTBEHHBIX HayK. B3anuMoCBs3b HEOPraHWYECKUX U OPraHndYecKkux BeniecTB. OCOOEHHOCTH OpraHnvecKux BeecTB. [IpuunHbl MHOTOOOpa3us
opraHuyeckux BemiecTB. OpraHndeckue BeUIecTBa B PUPOJE. YTIIEPOIHBINA CKEJIET OpraHUYeCKONH MOJIEKYJIbI, €70 TUIIbI: LIMKJINYECKUE, AlIUKINYECKUE.
KapOouukimueckne 1 reTepoluKiInyeckie ckeaeTbl. KpaTHOCTh XUMUYecKoi cBA3H (BUABI CBSI3€H B MOJIEKyJIaX OPraHMYECKUX BEIIECTB: OJMHAPHBIE, 1BOIi-
HbI€, TpOIHBIE). MI3MEeHeHe SHepruu CBsA3e MeX1y aToMaMu YIiiepoja Mpy yBeJIMYEHUH KPaTHOCTU cBsA3H. HachlllleHHbIe U HEHACHIIIIEHHbBIE COSTUHEHUS.



DJNEeKTPOHHOE CTPOCHUE M XMMHUYECKHE CBS3M aToMa yriepoja. [ mopuau3anust aTOMHBIX OpOUTAJICH, €e TUIIBI JAJIs1 OPraHM4eCKUX COeTUHEHUI: sp3, sp2, sp.
OO0pa3oBaHue G- 1 p-CBs3€il B MOJIEKYyJIaX OPraHUYECKUX coeIMHeHUH. [IpocTpaHCTBEHHOE CTPOEHHE OPTaHUYECKUX COCTUHEHNH. XUMUYECKOE CTPOCHHE
KaK MOPS0K COEIMHEHUSI aTOMOB B MOJIEKYJIE COIJIACHO UX BaJIEHTHOCTH. OCHOBHBIE MIOJIOKEHUS TEOPUU XUMUUECKOTO CTPOCHUSI OPraHUYECKHUX
COETUHEHUN

A. M. ByrtiepoBa. 3aBUCUMOCTb CBOMCTB BELIECTB OT XUMUYECKOTO cTpoeHHs MoJieKyl. CTpykrypHas ¢popmyna. M3omepust u uzomepsl. CTpyKTypHas U
IIPOCTPAHCTBEHHAs n3omepus. Mzomepus yraepogHoro ckenera. Mizomepus nonoxenus. MexkinaccoBas nzoMepus. Buibl IpocTpaHCTBEHHON U30MEPHH.
OnTuueckas u3oMepus. ACHMMETPUUYECKUN aTOM yrieposaa. OnTHYecKHe aHTUIO Ibl. XUPATBbHOCTb. XUPAJIbHBIE U aXUpaAJIbHBIE MOJIEKYJIbl. I'eomeTprueckas
nu3zomepus (uuc-, TpaHc-uzomepusi). GU3NKO-XUMUYECKHUE METO/Ibl UCCIIEOBAHUS CTPOEHHS U PEAKLIMOHHOM CIIOCOOHOCTH OpPraHUYeCKUX COCTUHEHUH.
Cnexrpockornust IMP, Macc-crieKTpoMeTpusi, ”HPpaKpacHasi CIIEKTPOCKONUS. DIEKTPOHHOE CTPOSHHE OPTaHUYeCKUX BenlecTB. B3anmuoe

BJIMSIHME aTOMOB U TPYII aTOMOB. DieKTpoHHbIE 3 dekThl. MHAyKTHUBHBIN U Me3oMepHbIi 3¢ dekThl. [IpeacraBienne o pe3oHaHce.

Knaccudukanus oprannueckux BemecTB. OCHOBHBIE KJIACCH OPraHMUYECKUX coeqMHeHuH. [IpruHIUIBI KiTacCu(pUKAIMA OPraHUIeCKUX COCTUHEHUH.
[Tonsatue o pyHkumoHanbHOM rpynmne. Kiaccudukanys opraHn4eckux coelMHeHUH Mo GyHKIMOHANbHBIM rpymnmnaM. ['omonorus. ['omosnoru.
I'omonoruyeckas

pasHocTh. ['omonornueckue psapl. HoMeHkIaTypa opraHu4eckux BeuecT. MexayHapogHast (CUcTeMaTHYecKasl) HOMEHKJIaTypa OpraHU4eCKUX BELIECTB U
MPUHIUITB 00pa30BaHMs HA3BaHUI OPraHWYECKUX coeMHeHM. PanimonansHas HoMeHkarypa. Kiaccudukanys 1 0coOOEHHOCTH OPraHUYeCKUX peaKIni.
CriocoOblI 3anuceil peakiuii B opranudeckoil xumun. Cxema 1 ypaBHeHHE. Y CI0BUs IpoBeeHus peakiuid. Kinaccudukanus peakuuii opraHn4ecKux
BELIECTB 10 CTPYKTYPHOMY IIPU3HAKY: 3aMeIlleHUE, IPUCOEIMHEHNE, OTIIeIIeHre. PeakiinonHble IeHTphl. [lepBoHavyaibHbIe TOHATHS O TUIIAX U
MeXaHU3MaX OPraHUYECKUX peakiuid. 'OMONUTHYECKUI U reTepOIMTUYECKUN pa3pblB KOBAIEHTHON XUMHUYECKOH cBsi3u. CBOOOTHOpaIMKaIbHbIN U MOHHBIN
MexaHu3Mbl peakuuu. [TonsTre o cBOOOIHOM pajuKaie, Hykieoduie, anekrpoduie, kapbokatnoHe u kapdanrnoHe. O603HaUeHNE HOHHBIX peaKIvii B
oprannyeckoil xumMuu. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIMY B OpraHMUecKol XuMuu. Mnentudukanys opraHuueckux coequHeHui. ['eneTnyeckas
CBSI3b MEXKY KJIaCCaMH OPraHUYECKUX COEINHEHUM.

JemMoHcTpanumn. Mozenu opraHuyecKux MOJIEKYJI.

2.2.2. Yri1eBoa0poabl

AJIKaHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI MeTaHa. sp3-I ubpuauzanust opourtaneir arToMoB yriepojaa. ['omonoruueckuii psa u
obmas ¢popmyna ankaHoB. CucremMaTnyeckasi HOMEHKIIATypa aJIKaHOB M paJuKanoB. M3oMepus yriepoaHoro ckenera ankaHoB. [loHsaTHe 0 KOHpOopManusx.
®du3nyeckne CBONCTBA AJIKAHOB. 3AKOHOMEPHOCTH U3MEHEHMSI (PU3NUYECKUX CBOMCTB. XMMHUYECKHE CBOWCTBA AJIKAHOB: TaJIOT€HUPOBaHUE, HUTPOBAHUE,
JEeTUAPUPOBaAHNE, TEPMUUYECKOE pa3iokKeHHe (MUPOJIN3), TOPEHHE KaK OMH U3 OCHOBHBIX MCTOYHUKOB TEIJIA B IPOMBIIIUIEHHOCTH U OBITY, KaTAIUTHYECKOE
OKHCJIEHUE, KPEKUHT KaK CIIOCOOBI MTOJIyY€HUS BAKHEHIIINX COEAMHEHUH B OPraHMUeCKOM CHHTE3€, H30MEpH3aIisl Kak CIoCcO0 MOIy4eHHs BHICOKOCOPTHOTO
OeH3nHa. MexaHu3M peakluy cBOOOHOPAIUKAIBFHOTO 3aMelleH s (Ha IpUMepe XJIOpupoBaHus MeTaHa). CHHTETHYECKHE CIIOCOObI IMOTyUeHHs aJIKaHOB.
MeTo/1b1 1OJTy4eHUs aTKaHOB U3 aJIKUITaJoreHuaA0B (peakuus Bropia), nekapOokcriinpoBaHueM colieit KapOOHOBBIX KUCIIOT U JIEKTPOJIU30M PacTBOPOB
cosiell KapOOHOBBIX KUCIOT. HaxoxieHue ajakaHoOB B IpUpoe U MpuMeHeHne ankaHoB. LHukaoankanbl. CTpoeHre MOJIEKY T UKII0aTKaHoB. OOias
¢dbopmyna ukiIoankaHoB. HoMeHknaTypa nukioankaHoB. M3oMepust IUKIIOATKaHOB: YIJIEPOJIHOTO CKEIeTa, MEXKIIacCoBasi, MPOCTPAHCTBEHHAs! (1M C-TpaHC-
uzomepus). Hanpsokennble 1 HeHanpsikeHHbIe TUKIbL. Crienuguka CBONCTB HUKIOAIKAHOB C MAJIBIM Pa3MepoM LKKIIa. XUMHUYECKUE CBOHCTBA
LUKJIONPOTaHa: TOPEHHE, PeaKuu MPUCOeTMHEHNs (THAPUPOBAHNE, IPUCOEIMHEHUE TaJIOr€HOB, TaJIOTEHOBOJOPOI0B, BOJIbI) U IIUKJIOT€KCaHa: TOPEHHE,
peaKIMy paguKaIbHOTO 3aMelleHus (XJIOpupoBaHue, HUTpoBaHue). [lonydenue HUKI0aIKaHOB U3 aJIKaHOB M TUTaJIOr€HAIKAHOB.



AJIKeHbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIbI dTHIIeHA. Sp2-1 ubpuausanus opouTanel aToMoB yrieposa. 6- u n-CBs3H.
I'omonoruueckuit psn u obmas popmyna aakeHoB. Homenkinarypa ainkeHoB. M3oMepHst allkeHOB: yIJIepOIHOTO CKeJeTa, MOJ0KEeHUs KPaTHOW CBA3H,
IIPOCTPAHCTBEHHAs (TeoMeTpUUecKasi U30Mepusl, WK LIUC-TPaHC-U30MepHs ), MexKi1accoBas. Dusnueckue cBONCTBA aIKEHOB. XMMHUECKHE CBOMCTBA
aJIKeHOB. Peakunu 351eKTpopHIbHOTO IPUCOEIMHEHUS KaK CIIOCO0 MOaydeHHs (PYHKIIMOHATBHBIX IPOU3BOIHBIX YIIIEBOAOPOAOB: THAPUPOBAHNE,
raJIoOTeHUPOBAHUE, THPOTAIOTEHUPOBAHNE, TUPATAIUS ATKCHOB. MeXaHu3M 3JIeKTPODUIHLHOTO TPUCOSAUHEHUS K ainkeHaM. [IpaBuino MapKOBHHKOBA U €T0
00BSICHEHHE C TOYKH 3pEHUs IIEKTPOHHOI Teopuu. PaaukanbHoe npucoennHeHne OpoMOBOIOpOa K allkeHaM B MMPUCYTCTBUU Nepekuceld. BzaumopeiicTpue
AJIKEHOB ¢ OPOMOM U XJIOPOM B Ta30BOH (ha3e MpH BHICOKOH TeMIiepaType Win Ha cBeTy. OKUCIIEHUE aJKEHOB: TOPEHUE, OKUCICHHE KUCIOPOJAOM B IIPUCYT-
ctBuu xjopuaoB namnaaus (1) u menu (1I) (Bakep-npotuiecc), okuciaeHne KUCIOPOA0M B IPUCYTCTBUH cepedpa, OKUCICHHE TOPSYUM MOAKUCICHHBIM
pacTBOpOM IlepMaHraHaTa Kajus, OKMCJIEHUE IepMaHraHaToM Kanus (peakuusi Baraepa), o3oHupoBa Hue. KauecTBeHHbIE peakiuy Ha JBOMHYIO CBA3b.
[IpomblnieHHBIE U TA0OpATOPHBIE CIIOCOOBI MOTYYeHHs ankeHOoB. [lodydeHne ankeHoB AerupUpPOBAaHUEM AKAHOB; peakluel AIMMUHUPOBAHUS U3
CIIUPTOB, TaJIOT€HATIKaHOB, AUranorenankanos. [Ipasuo 3aiineBa. [lomumepuzanus ankenoB. [lonmumepusanus Ha katanu3aropax [{urnepa—Harra.
[TonusTHIEH KaK KPYMTHOTOHHAKHBIN MPOIYKT XUMUYECKOTO MPOU3BOACTBA. [IprMeHeHre ankeHoB (3THIICH U MPOIUIIEH).

Adaxanuenbl. Kimaccudukanys ajaxaJaneHOB MO0 B3aUMHOMY PaCIIOJIOKEHUIO KPATHBIX CBA3eH B MoJieKysie. OCOOCHHOCTH AIIEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS COMPSHKEHHBIX ankaaueHoB. O6mas hopmyna ankaaueHoB. Homenkiarypa u uzomepus ajkaaneHoB. GuU3ndecke CBOMCTBa
aJIKaJMeHOB. XMMHUYECKHE CBOMCTBA aJIKAIMEHOB: PEAKIINU PUCOSANHEHUS (THIPUPOBAHUE, TAIOTEHUPOBAHUE ), TOPEHUS U oJauMepu3anuu. 1,2- u 1,4-
[Ipucoeaunenue. [lonyuenue ankanuenon. Cunres OyragueHa u3 Oyrana u stanona. [lonumepuszanus. Kayayku. Bkinag C. B. Jlebenesa B nmomyueHue
CHHTETUYECKOT0o Kayuyyka. Bynkanuzaius kayaykoB. Peauna. MHOroo6pasue BU0B CHHTETUYECKUX KayuyKOB, UX CBOMCTBA U IPUMEHEHHE.

AJIKUHBI. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOSHUE MOJIEKYIIBI alleTHUIIeHa. sp-1 nbpuau3zanus opouraneit atoMoB yriepoaa. ['oMmonoruueckuii psija u
obmrast popmyna ankuHoB. HoMeHknaTypa ankuHoB. Mi3omMepus aqKuHOB: YTIIEPOJHOTO CKelleTa, MOJIOKEHHs KPaTHOM CBsI3U, MEKKIaccoBas. Pusndeckue
CBOMCTBA aJIKWHOB. XUMHUYECKHE CBOMCTBA AJIKHHOB. Peakiinu nprucoeuHeHns Kak croco0 MoaydyeHus MOJTMMEPOB U IPYTUX MOJIE3HBIX MPOTYKTOB.
I'unpupoBanue. Peakiiu npucoeIuHEHHsI TAIOT€HOB, TaJOTeHOBOAOPOI0B, BOJBL. TpuMepH3aius 1 [uMepu3aliis aletuiaeHa. Peakunun 3aMenieHusl.
KucnoTHbie cBOMCTBa aIKMHOB C KOHLIEBOM TPOMHOW CBSA3BI0. ALIETUIICHU Ibl. B3anMoielicTBrE alleTUIICHUIOB C rajloreHajKkaHamMu. [ opeHne aneTusieHa.
OxucreHne aJKMHOB pacTBOPOM MepMaHTaHnata kanus. [lonydeHue aneTuieHa TUpoIn30M MeTaHa U KapOuIHbIM MeTo1oM. CHHTE3 alIKHHOB
IKWIMpOBaHUEM aneTHinoB. [Ipumenenue aneruieHa. 'openue ameruiaeHa Kak ICTOYHUK BBICOKOTEMIIEPATypHOTO IJIAMEHU /71l CBApPKHU U PE3KU MeTall-
noB. Apenbl. Mictopust otkpbitust 0enzona. [lonstue 06 apomatuunoctu. [Ipasuno Xrokkens. Hebensouaasie apomaTideckue cucteMbl. COBpeMEHHbBIE
MIPEACTABICHUS 00 AIEKTPOHHOM U ITPOCTPAHCTBEHHOM CTpoeHnH OeHzona. Obmas Gpopmyna apeHoB. M3oMepus 1 HOMEHKIIATypa TOMOJIOTOB OeH301a.
W3omepust tuzaMenieHHbIX 0€H30JI0B Ha MpuMepe KeunonoB. dusnueckue cBoiicTBa OeH301a. XUMUYecKkre cBoicTBa OeH3oma. Peakium 3amenieHus B
OEH30JIbHOM sJIpe (JIEKTPOPUIbHOE 3aMEeIlIeHNE): TaJOreHUPOBaHUE, HUTPOBAHKE, AIKWINPOBaHKE, allMUINPOBaHKe, Cyab(hupoBaHue. MexaHu3M peakiuu
ANEeKTpOodUIBHOTO 3aMelieHus. Peakinu nprcoeAnHeHNs K OeH30.1y (THAPUPOBaHKE, TaJOTeHHPOBAHUE (XJIOPUPOBAHKE HA CBETY)). Peakiius ropeHus.
Oco0eHHOCTH XMMHUYECKHUX CBOMCTB alKMUIOEH30JI0B Ha MpUMeEpe ToryoJia. B3anMHoe BiMsiHUE aTOMOB B MoJieKyiie Toiyona. [IpaBuna opuenTanuu
3aMeCTUTENEH B PeaKIUsaX 3aMelleHus], COrlIaCOBaHHAs U HECOTIaCOBaHHAsi OpUEHTAIHsI. XJIOopupoBaHue Toryolia. OKUCIEHNE aIKIIOEH30JI0B PAaCTBOPOM
NepMaHraHara Kanus. ['ajJoreHupoBaHue ankuiOeH3070B B 00KoBY10 1enb. HutpoBanue Hutpobensona. [lonyuenue 6eH3oma u ero romosioros. [lpumenenue
roMoJIoroB Oen3ona. [IoHsATHe 0 MOMUAIEPHBIX apeHax, UX PU3NOIOTUYECKOE JEHCTBIE Ha OPTaHU3M YeIOBeKa.

I'eneTuyeckasi cBAI3b MeK1y Pa3IUu4YHbIMH KJIacCaMH yIiieBo0poioB. KauecTBeHHbIE peaKIIMK Ha HEMPEEeNIbHbBIE YTTIEBOA0PO/IbI.



I'anoreHonpou3BoaHbIE YI1€BOI0OPOAOB. DJICKTPOHHOE CTPOCHUE TAIOT€HONPOU3BOAHBIX YIIIEBOIOPOIOB. Peakiiny 3aMeleHrs rajJorena Ha THIPOKCHIL,
HUTPOTrPYIILY, LHAHOTPYIIIY, aMUHOIpynny. J[efCTBHE Ha raJloreHIpoOr3BOIHbIE BOJHOIO U CIIMPTOBOrO pacTBopa 1iesioun. CpaBHEHHE PEaKIIMOHHOM cI1o-
COOHOCTH aJIKWJI-, BUHWII-, (PeHMIT- 1 OEH3MWITaoreHu10B. B3anMoieiicTBue AurayoreHaqkaHoB ¢ MarHueM U IIMHKOM. [ToHsTHE 0 MeTaI00praHMuecKuX
coeiMHeHUsX. Maruuiiopranndeckue coeauHenus. Peaktus I'punbspa. Vcnonabp3oBaHue raloreHonponu3BOAHbBIX B ObITY, TEXHUKE U B CUHTE3€.
demoncrpanun. 1. CocraBiieHne MOJieJie MOJIEKYI ajikaHoB. 2. bpomupoBanue rekcana Ha cBety. 3. ['opeHue Metana, sTuieHa, aueruieHa. 4. OTHOIIEHUE
METaHa, 3TUJIEHA, alleTUIIeHa U OeH30J1a K pacTBOpaM IIepMaHraHaTa Kajaus 1 OpomMHoil Boze. 5. Ilonyuenue sTuiieHa peakiyen Aeruapartanuu 3TaHona. 6.
[Tony4yenue aneruieHa ruApoaIu30oM Kapouaa kanbius. 7. OKUCIeHHEe TOIyoJia pacCTBOPOM IepMaHranara kanus. 8. [lonyuenue cTupoia aernonuMepu3anueii
MOJIMCTHUPOJIA U UCIIBITAHUE €r0 OTHOLIEHUS K PACTBOPY NIEpMaHIaHaTa KaJusl.

2.2.3. Kucjopoacoaep:kaiue OpraHu4ecKue coeTHHeHn st

Cnuprsl. Knaccudukanus, HOMEHKIaTypa U H30Mepusi ciupToB. ['oMonornueckuit psj u o0mas popmysia NpeaesibHbIX OJHOATOMHBIX CIIUPTOB.
dusnuecKue cBOMCTBA MpeAeTbHBIX 0OJIHOATOMHBIX CIIUPTOB. BOIOpOIHAS CBSA3H MEX/Ty MOJIEKYJIAMH U €€ BIUSHIE Ha (PU3MUECKHe CBOMCTBA CIIMPTOB.
XUMHUYECKHE CBOIICTBA CIIMPTOB: KUCIOTHBIE CBOIMCTBA (B3aUMOEHCTBUE C HATPUEM KaK CIIOCOO YCTAaHOBJICHUS HAIMYMS I'MIPOKCOTPYIIIIbI);

peaKIy 3aMeIIeHus THAPOKCUIILHOM IPYIIIBI Ha TaJOreH Kak croco0 MOTydeHUs] paCTBOPHUTENIEH; MEKMOJIEKYIISIPHAS U BHYTPUMOJICKYISIpHAS
Jeruipatanus; o0pa3oBaHUe CI0XKHBIX 3(PUPOB ¢ HEOPraHWYECKUMU U OPraHUYECKMMHU KUCIOTaMU; TOpeHue; okucienue okcuaom meau (I1),
MIOJIKACIIEHHBIM PAaCTBOPOM TI€pMaHraHaTa KaJus, XpOMOBON CMECBIO; PeaKIMHU YTIeBOJOPOAHOTO paankana. CpaBHEHHE peaKIIMOHHONW ClIOCOOHOCTH
NEPBUYHBIX, BTOPUUYHBIX U TPETHUHBIX OJHOATOMHBIX CIIMPTOB B PEAKLIUHU 3aMELIeHUs. AJIKOTOJIATHL. ['uaApoIu3, ankuinpoBaHue (CUHHTE3 IPOCTHIX A3(PUPOB
1o Buibsimcony). O¢upst pochopHbIX KuciaoT. Poias MoHO-, 1u- 1 TpudocdaTos B OnoxuMuyeckux npoueccax. [IpoMplinennsiii cuntes meranona. Ilo-
Jy4eHHe 3TaHoJIa: peakiys OpoXKeHUs TIII0KO03bl, ruapaTanus 3TuieHa. [Ipumenenue Metanosna u atanona. dusnonornyeckoe aeiicTBUe METaHOA U ATaHOJIA
Ha OpraHu3M yesioBeka. MHOroaTOMHBIE CIIUPTHI. DTUJICHTIIMKOJIb M MNIMIEPUH KaK MPeACTaBUTEIH MPeIeIbHBIX MHOTOaTOMHBIX CIUPTOB, UX (PU3MUYECKUE U
XHUMHYECKHe cBoWicTBa. KauecTBeHHas peakiis Ha MHOrOaTOMHBIE CIIUPTHI U €€ MPUMEHEHHE [T PAcIiO3HABAHUS TIUIIEPHHA B COCTaBE KOCMETHUECKUX
cpeactB. CUHTE3 TUOKCaHa U3 STHIIEHTIIMKOISA. TOKCUYHOCTh STHIIEHTIHKOIs. [IpakTryeckoe npuMeHeHue STHIEHTINKONS U rinuiepuHa. Ipocrbie 3¢gupbl
KaK M30MepHI MPEIeNIbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHUE NX (PH3MUECKUX U XUMHUECKUX CBOWCTB CO CIUPTaMU. Peakuus pactierieHnst Ipo CThIX
3¢upoB 1010BOI0po oM. [Iepokcu bl TpocThIX 3pUPOB, MEPBI NPEAOCTOPOKHOCTH IIPU PabOTE C HUMH.

®enoabl. CTpoeHne, M30MepHs 1 HOMEHKIIATypa (heHonoB. BzanMHoe BiusiHEE aTOMOB B MOJIeKyie (peHona. Pu3nveckrne 1 XUMHYECKHE CBOMCTBA eHOIIa
1 Kpe30s10B. KucnoTHble cBoCTBa (DEHOJIOB B CPABHEHUH CO CIIUPTAMU: pEaKkIK ¢ HATpUEM, THAPOKCUIOM HaTpus. Peakiium 3amenieHus B 0€H30JIbHOM
KoJIbIle (rajiorenupoBanue (OpoMupoBanue), HuUTpoBanue). [Ipoctsie agupsr penomnos. Okucnenue Gpenonos. Kauecrennsie peakuuu Ha ¢penoi. [lomyuenue
¢denona. Ilpumenenue genona. KapoonuiabHbie coeimHeHUs. AJNbICTUIB U KETOHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE KapOOHUIIBHOM IpyI-
TTBI, €€ TOJISIPHOCTD U MoIisipu3yeMocTh. Kitaccudukanus anpaeruioB M KeToHOB. CTpoeHHE TpeIeIbHBIX AJIbIETHAOB. | OMOIOTHYECKUH psijl, HOMEHKIIATYypa,
M30MepHs MpeiebHbIX abAeru10B. CTpoeHHEe MOJIEKYIIBI alleToHa. [ 'oMoornueckuil psja, HOMEHKIaTypa 1 u3omMepus ketoHoB. OO0mas ¢popmyina
MPEIEeNbHBIX abJICTHI0B U KeTOHOB. DH3MUECKUE CBOCTBA (hopMalTbAETH I, alleTANIbCTH/IA, alleToHA. [[oHsITHE 0 KeTO-EHOJILHON TayTOMEpUH
KapOOHMIIbHBIX COETMHEHNH. XUMHUECKUE CBOMCTBA MPEebHBIX abJAETHI0B U KETOHOB. MeXaHU3M peakIiy HyKJIeO(pUILHOTO MPUCOESAMHEHUS 11O
KapOOHUIIbHOM Tpymie. Peakiiny nprucoeAMHEeHUs BO/IbI, CIUPTOB, IMAHOBO0PO/Ia U rupocyibuta HaTpus. [lonydyenue aneraneil U KeTaneu.

CpaBHeHHUE peaKIIMOHHON CIIOCOOHOCTH allbJIETUOB U KETOHOB B PEAaKLUAX MPUCOETUHEHUs. Peakiuy 3amereHust aroMoB BOJOPO/a IPH YIIIEPOTHOM
arome Ha raioreH. [lommvepusanus popmanpaeruaa u anetanpaernaa. CHHTe3 COUPTOB B3aMMO/ICHCTBHEM KapOOHUIIBHBIX COSAMHEHHUH ¢ PEaKTHBOM
I'punbsipa. OkuciaeHrne KapOOHMIBHBIX coeAnHeHHH. OCOOEHHOCTH peakIui OKUCIIeHHs aleToHa. CpaBHEHHE OKHCIICHHS lIbJIETUI0B U KETOHOB.



I'mapupoBanue. BoccraHoBneHne kKapOOHUIBHBIX COSAMHEHUH B cTUpThl. KauecTBEeHHbIE peakiMy Ha albJACrHIHYI0 TPYIy (peakuus «cepedpsHOTo
3epKasiay, B3aumojeiicreue ¢ ruapokcuioM Menu (1I)). Anb1oapHO-KpOTOHOBAsI KOHACHCALMS albAerHI0B U KeToHOB. OcobeHHocTu dpopmanbaeruaa. Ilo-
Jy4yeHHE MPeAETIbHbIX aJIbJIEITHI0B: OKUCIIEHUE CIIUPTOB, ruaApaTanys ateruieHa (peakuus Kydeposa), OKuciIeHHEM STHIIEHA KUCIOPOJIOM B IPUCYTCTBUU
xnopuaa mamnaaus (I1). [Toayuenue aneroHa OKUCICHHEM MPOIIAHOIA-2 U Pa3JI0KEHUEM KaJIbIIUEBOM MM OapHEeBOM COTM YKCYCHOM KUCIOTHI. TOKCHYHOCTH
aNbJeTHI0B. BaxkHeime npecTaBuTeNy anbIeru0B U KETOHOB: (hOpMalIbJIeTHA, YKCYCHBIHN ajbJIer I, alleTOH M UX MPAKTHYECKOE MCII0JIb30BAHNUE.
KapoOonoBbie kucaotsl. CTpoeHue NpeieiabHbIX 0OJHOOCHOBHBIX KapOOHOBBIX KuCIOT. Knaccudukanus, n3oMepust 1 HOMEHKJIATypa KapOOHOBBIX KUCIIOT.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHUIILHOU Tpymiibl. ['oMonorudeckuii psia u obmiast popmysa npeaenbHbIX 0JTHOOCHOBHBIX KapOOHO-
BBIX KUCJIOT. PU3HUECKUE CBOMCTBA MPEAEIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KUCJIOT Ha IPUMEpPE MyPaBbUHOH, YKCYCHOM, IPONIMOHOBOM, MaJIbMUTHHOBOMN
Y CT€apUHOBOH KUCIIOT. BoIopogHbIe CBSI3H, acconuanys KapOOHOBBIX KUCIOT. XUMUYECKHE CBOWCTBA MPEIEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT.
KucnorHsle cBoiicTBa (M3MEHEHUE OKPACKH HHAMKATOPOB, PEAKIIUU C aKTUBHBIMU MeTaJlJlaMH, OCHOBHBIMU OKCHJIAMU, OCHOBAaHUSIMH, COJIsIMH). I3MeHeHune
CHJIbI KapOOHOBBIX KHMCJIOT IIPH BBEACHNUHU JOHOPHBIX U aKLENTOPHBIX 3amecTuTesneil. BzaumonenictBue kapOOHOBBIX KUCIIOT CO CIIUPTaMHU (peaKiust
TepUpUKaLMN), 00OPATUMOCTh PEAKLIMU, MEXAHU3M peakLuu 3repudukanum. ['anoreHnpoBanne KapOOHOBBIX KUCIOT B 00KOBYIO Lienb. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB MypaBbUHOM KUCIOTHL. [ToyueHune npeaenbHbIX 0JJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT: OKUCIEHHUE ajlb/IETH/10B, OKMCIIEHUE TTEPBUYHBIX
CIIMPTOB, OKUCIICHUE AJIKAHOB U aJIKEHOB, TUAPOJIN30M I'€MUHAIBHBIX TPUTAJIOTEHUI0B. B3aumoneincTeuem peaktusa ['puHbspa ¢ yriaeKuCIbIM ra3oM.
[TonyueHne MypaBbUHOM U YKCYCHOHM KUCIIOT B IPOMBILUIEHHOCTH. [IprMeHeHrne MypaBbUHOM U YKCYCHOM KUCIOT. /IByXOCHOBHbBIE KAPOOHOBBIE KUCJIOTHI:
o011ue crnocoObl MOTy4eHuUsl, 0COOEHHOCTH XUMHUUECKUX cBOMCTB. IllaBeneBas 1 ManoHOBask KUCIIOTA KAK MPEICTABUTENN JUKAPOOHOBBIX KUCIOT. CHHTE3bI
Ha OCHOBE MaJIOHOBOTO d(Hpa. AHTHIPUIBI U UIMUIBI TUKapOOHOBBIX KUCIOT. HempenenpHbie ¥ apOMaTHUECKUE KHUCIOTHI: OCOOCHHOCTH MX CTPOCHHUS U
cBocTB. [IpuMeHeHre 6eH30MHON KUCIOTh. ApoMaTHYecKie TUKapOOHOBBIE KUCIIOTHI ((TaneBas, n3odranesas u TepedraneBas KUCIOTbI):
MPOMBIIIJICHHBIE METO/Ibl TIOTY4YEHUS U IpuMeHeHue. [IoHsATHe 0 THAPOKCHKapOOHOBBIX KUCIOTaX U MX MPEACTaBUTENAX MOJIOYHOMN, TUMOHHOH, sI0710YHOHN U
BUHHOM KuclIoTaX. Beiciine npesenbHble U HenpeaenbHble KapOOHOBBIE KUCIOTHI. 3HAU€HUE U IPUMEHEHHE KapOOHOBBIX KUCIOT. PYHKIHOHAJIBHbIE
MPON3BO/IHbIEe KAPOOHOBBIX KUCJIOT. XJIOPAaHTUAPHIBI U aHTUAPH Il KAPOOHOBBIX KUCIIOT: MOJy4YeHUE, THAPOIN3. B3anMoaelcTBIe XJIOPaHTUAPUIOB C
HyKJIeopUIbHBIMU peareHTamMu. [loyuenune cioxxHbIX 3()UPOB € UCIIOJIB30BAHUEM XJIOPAHTHIPUIOB U aHTUAPUIOB KUCIOT. CroxkHble 3¢upel. CTpoeHue,
HOMEHKJIaTypa 1 U30Mepusl CIOKHBIX 3¢upoB. CiiokHbIe 3QUPBI KaK H30Mephbl KapOOHOBBIX KUCIIOT (MexKiaccoBas nuzomepusi). CpaBHeHHe GpU3HMUECKUX
CBOMCTB U PEAKIIMOHHOMN CIIOCOOHOCTHU CIOXKHBIX 3(UPOB U U30OMEPHBIX UM KapOOHOBBIX KUCIOT. 'aponn3 cinoxxHbIX 3¢pupoB. CriocoOb! MoTydyeHus
CIIO’KHBIX 3(hUpoB: aTeprduKanys KapOOHOBBIX KHCIIOT, ALWIUPOBAHUE CITUPTOB U AJIKOTOJISITOB TaIOI€HAHTUPUIAMH U aHTHIPUIaMH, alKHUIIUPOBaHHUE
kapOokcunaT-uoHOB. CHHTE3 CIIOKHBIX 3GUpPOB (heHos1oB. CroxHbIie 23Qupbl Heopranndeckux kuciaot. Hutpornunepun. [lpumenenue cinoxxHbIx 3¢pupoB B
MUIIEBOH 1 mappoMepHON MPOMBIIIIEHHOCTH. AMH/IbI KapOOHOBBIX KUCIIOT: OJIY4YE€HUE U CBOMCTBA Ha MpuMepe anetamusa. [Toarue o HUTpuiIax
KapOOHOBBIX KUCHOT. Llnanruapunel. Conu KapOOHOBBIX KUCIOT, UX TEPMHUUYECKOE Pa3IoKEHUE B MPUCYTCTBUH 1esioud. CHHTE3 KapOOHUIBHBIX
COEIMHEHUH pa3okeHUEeM KaJIbIIMEBbIX COJIe KapOOHOBBIX KUCIIOT.

JemoncTpanuu. 1. BzaumonelictBue HaTpus ¢ 3TaHosioM. 2. Oxucnenue stanona okcugoM meau (I1). 3. T'openue stanona. 4. Bzaumoneiicteue tper-
OYyTHIIOBOT'O CIIUPTa C COJIAHOM KucaoTol. 5. Monodopmuas peakuus. 6. OnpeneneHue aabAeru10B MPH MOMOIIN Ka4eCTBEHHBIX peakuuid. 7. OKucieHue
aJIbJIETHJI0B TIEPMAHTAHATOM KaJlUs.

JlaGopaTopHsle onbIThI. 1. CBolicTBa 3THIIOBOTO criupTa. 2. CBoiicTBa riuuepuHa. 3. CpoiictBa genouna. 4. CoiicTBa popmanuna. 5. CBoicTBa YKCYCHOM
KUCIOTHL. 6. Con KapOOHOBBIX KHUCIIOT.



2.2.4. A30T- u cepocojiep:kamme coeqnnenusi. HutpocoenuneHnus. DIEKTPOHHOE CTPOCHUE HUTPOTPYMIEL. [lomydeHre HUTPOCOSIMHEHUH.
BoccranoBnenre HUTpOapeHOB B aMUHBI. APOMAaTUYECKUE HUTPOCOEAMHEHUSI. AKIIENTOPHBIE CBOMCTBA HUTPOTPYMIIbI. AJIbA0JbHO-KPOTOHOBAS
KOHJICHCAIIUSI HUTPOCOeInHeHnI. B3ppiBuaThie BemecTBa. AMUHBI. Kinaccudukaius 1o TUIy yrieBoIOPOJIHOTO paauKaia i YUCITy aMHUHOTPYIII B
MOJIEKYJIe, HOMEHKJIaTypa, n30Mepusi aMuHOB. [lepBUYHBIE, BTOPUYHBIE U TPETUYHBIE aMUHBI. DJIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MPEAEITBHBIX
aMuHOB. PU3MUYECKHE CBOMCTBA aMUHOB. AMUHBI KaK OPraHMYE€CKUE OCHOBAHMS: PEaKIUU ¢ BOAOU, kucioTtamu. Conu ankmiaMMmonus. Peakuus ropeHust
aMUHOB. AJIKMJIMPOBAHUE U allWJIMPOBAHUE aMUHOB. Peakiiun aMUHOB € a30TUCTON KUCIOTOM. [IoHATHE O UeTBEPTUUHBIX AMMOHHEBBIX OCHOBAHUSX.
Hutpo3zamunbl. MeTobl HIeHTU(GUKAIIMN TIEPBUYHBIX, BTOPHYHBIX U TPETUYHBIX aMUHOB. [loydeHre aMUHOB aTKUITMPOBAHUEM aMMHAKa U
BOCCTaHOBJICHUEM HUTPOIPOU3BOIHBIX YTIIEBOIOPOAOB, U3 cnUpTOB. [I[puMeHeHre aMHHOB B (hapMaIieBTUUECKON MPOMBIIIIICHHOCTH. ApOMaTHYECKHE
aMUHBI. AHWIMH KaK MPeACTaBUTEIh apOMaTHYeCKX aMUHOB. CTpoeHue aHWInHA. B3auMHoe BIMsHKUE TPYIIIT aTOMOB B MOJICKYJIe aHUIIMHA. BrusiHue
3aMECTHTEJICH B apOMaTHYECKOM SIIPE Ha KUCJIIOTHBIE M OCHOBHBIC CBOMCTBA apuiIaMUHOB. [IprunHbI 0c1a0JIeHHs] OCHOBHBIX CBOMCTB aHWJIMHA B CPABHECHUH
C aMHUHaMU TMIPEACIIBHOTO psijla. XMMUYECKHUE CBOMCTBA AaHMJIMHA: OCHOBHBIE CBOMCTBA (B3aUMOJICHCTBHE C KUCIOTAMHU); PEAKIIUK 3aMEIICHUS B
apoMaTHu4ecKoe s1po (raloreHupoBaHue (B3auMoielicTBre ¢ OpOMHOM BOJI0i1), HUTpOBaHUE (B3aUMOJICHCTBUE C a30THOM KHCIIOTOM), Cynb(UpOBaHUE);
OKHUCJICHUE; AJIKUIIMPOBAHKE U AlIMJIMPOBAHUE TI0 aTOMY a30Ta). 3alllUuTa aMUHOTPYIIIIBI IPU PEAKIIMN HUTPOBAHUS aHWJIMHA. ATIETaHUITU]L.
JuazocoennHenus. Jna3oTupoBanue NePBUYHBIX apUJIaMUHOB. Peakiinm qua3ocoeIMHeHUN ¢ BBIJICJICHUEM a30Ta. Y CJIOBUSI a30COYETaHusl, a30- U
JINa30COCTaBIISIONINE.

A3okpacuTenu, 3aBUCUMOCTb UX cTpoenus oT pH cpensl. UuaukaTtopsl. [lonyuenue anununa (peakius 3MHUHA). AHUIIUH KaK ChIPhE 7Sl IPOU3BOJICTBA
AHWJIMHOBBIX Kpacutesneil. CuHTe3bl Ha OCHOBE aHmwIMHA. Cepoopranuyeckue coeguHenns. [Ipeacrapnenne o cepoopraHMuecKuX COSIMHEHUSX.
OC00OEHHOCTH UX CTPOEHHUS U CBOMCTB. 3HAYCHHE CEPOOPTaHUYCCKUX COeTMHECHUM. I eTepouukiabl. A30T-, KHCIOPO/I- U CEPOCOACPIKAIINE TeTCPOITHUKIIBI.
®dypan, Tuppo1, THO(PEH U UMUIA30] KaK MPEICTABUTENN MATHWICHHBIX TeTepoIukioB. [Ipupona apoMaTHYHOCTH MATUYWICHHBIX T€TEPOLIUKIIOB.
DNEeKTPOHHOE CTPOSHUE MOJIEKYJIBI MUPPOJIA, APOMATUUECKHI XapakTep MoJieKyibl. KucioTHeie cBoiicTBa mupposa. Peakunu ruipupoBaHus T€TEpOITUKIIOB.
[TonsiTre 0 mpupOaHBIX OppupUHax — xJopoduiuie u reme.O0IIKEe TPECTaBICHHUS 00 UX POJIU B XKHUBOM Mpupoae. [Tupuaun kak npeacraBuTenb
MIECTUWICHHBIX T€TEPOIMKIIOB. DJIEKTPOHHOE CTPOECHNE MOJICKYJIBI MTUPHUINHA, ADOMATHUYECKUIN XapaKkTep MOJIeKyJbl. OCHOBHBIE CBOMCTBA MUPHUIUHA.
Pa3nuune B mposiBI€HNN OCHOBHBIX CBOMCTB MUPpOJIa U MUpUANHA. Peakiny mupuanHa: 3eKTpoQuibHOE 3aMellleHue, THAPUPOBAHNE, 3aMEIICHUE aTOMOB
BOJIOpO/a B B-TIOJIOKEHUHU Ha TUApoKcorpynny. [Tukonunsl u ux okucienue. Kero-enonpHas Tayromepusi B-runpoxcunupuania. Tayromepus -
THAPOKCUNHPUANHA U yparuna. [IpencraBnenue 06 nuMuaazone, munepuanie, TUpUMUINHE, WHIO0JE, HUKOTHHE, aTponuHe, ckarone, hpypdypore,
TUCTUANHE, THCTAMUHE, TyPUHE, TYPUHOBBIX U MTUPUMHJIMHOBBIX OCHOBAHMSIX.

Jemoncrpanun. 1. OcHOBHBIE CBOIICTBa aMHHOB. 2. KauecTBeHHBIE peaKIK Ha aHWINH. 3. AHWINHOBBIE KpacuTenu. 4. O0pa3iibl reTeporMKINIYeCKUX
COCTUHCHHH.

2.2.5. BHoJIOTHYeCKH AKTHBHbIE BellleCTBA

Kupbl kak cioxHbIe YQUPHI TIUIIEPUHA U BBICIINX KaPOOHOBBIX KUCIOT. PacTUTenbHbBIE M )KUBOTHBIE )KUPHI, UX cOCTaB. PU3HUECKUE CBOMCTBA KUPOB.
XHUMHYECKUE CBOMCTBA KUPOB: THIPUPOBAHKE, OKHCIIeHHE. [lepokcuaHoe okuciienue »kupos. [Iporopkanue »xupos. I'Mapoan3 Uiu OMBIIEHUE KUPOB KaK
CIoCcO0 TTPOMBITIUIEHHOTO TTOJTYyYEHHUs COJIEH BBICITUX KapOOHOBBIX KUCIOT. [ maporenusarus xupoB. [Ipumenenne »upoB. Mplia Kak COJM BBICIINX
KapOOHOBBIX KUCIOT. Moromue cBoiicTBa Mbla. [Ipeacrapnenue o munugax. O01muye npeacTaBiIeHus 0 OMOIOTUYECKUX (PYHKIIUSIX JIUTUIOB.

Yraesoawl. O6mrast popmyna yrineBooB. Knaccudukamust yrieBoaoB. MoHO-, 0o5dro- 1 nmonucaxapuasl. @u3nueckre CBOMCTBA M HAXOXKICHUE YTIICBOIOB B
npupoe (Ha mpumepe TIoK03bl U GpyKTo3bl). JInHelHas u UKIHYecKas (GOpMbI TTIOK03bI U PpykTo3bl. [Tupanossl u pypanossl. opmynsl Ouitepa u



Xeyopca. [ToHsiTHE 0 TAyTOMEPUH KaK BHJIC U30MEPUU MEXKITY [IUKIMUECKON U THHEHHON popmamu. OnTudecKas N30Mepus TIIFOKO3bl. XUMHUYECKHE
CBOMCTBA INIIOKO3bI: OKUCIICHHE XJIOPHON HIIM OPOMHOMN BO/IOH, OKUCIICHHE a30THOM KHCIOTON, BOCCTAHOBIIEHUE B IIECTUATOMHBIN CIIUPT, allWIMPOBAHUE,
AIKWINPOBAHNUE, U30MEPU3alIMsl, KAUECTBEHHBIE PEAKIIMH Ha TJII0KO3Y (3KCIIEPUMEHTANIbHBIE 10Ka3aTeIbCTBA HATMYUS albJACTUAHON U CIIUPTOBBIX I'PYIII B
TIII0KO03€), CIUPTOBOE, MOJIOUHOKHUCIIOE, TPOMMOHOBOKHUCIIOE U MAaCIsTHOKHICIIOEe OpoxkeHue. [ THKO3UIHBIN THAPOKCHII, €ro crieuru(uyeckue CBOMCTBa.
[Tonsatue o rnuko3ugax. [loHsTHE O TIIIOKO3UAX, UX HaX0XJIeHHH B ipupoze. [lonydenue rimoko3sl. @pyKkTo3a Kak u30Mep ToKo3bl. Putosza u
ne3okcupudo3a. [Ipumenenue u 6uonorudeckas poiib yrieBooB. OKHUCIEHUE YIIIEBOAOB — MUCTOYHUK HEPTUHU KHUBBIX OPraHU3MOB. Jlucaxapuasbl.
Caxapo3sa Kak IpeCTaBUTENIb HEBOCCTAHABIMBAIOIINX JucaxapuaoB. CTpoeHue, hru3nyeckre 1 XuMHUECKUE CBOICTBA caxapo3bl. ManbTo3a, JIaKT03a U
nemodros3a: ux crpoeHue, puzndyeckue U xumuueckue cBoiicra. ['unponuaucaxapunos. [lonyuenue caxapa u3 caxapHoi cBekibl. [IpuMeHenne caxapossl.
IMosmcaxapuabl. Kpaxman, riMkoreH u 1euir0103a Kak Ouosiornyeckue noiaumepsl. Kpaxman kak cMech aMUIIO3bI M aMUJIONIEKTHHA, €r0 (PU3NYECKUE
CBOMCTBAa. XUMHUYECKHE CBOMCTBA KpaxmMaJa: TUIpOJIn3, KaUeCTBEHHAs! PeaKIlHsl ¢ MOJI0OM U €€ IPUMEHEHHUeE Al OOHApYKEeHHs Kpaxmaja B MPOIyKTax
nutanus. ['mukoren: ocoOeHHOCTH cTpoeHus U cBOMCTB. Llenmtono3a: crpoenne u Gpunyeckre cBocTBa. XMMHUYECKUE CBOMCTBA 1EUTIOJIO3bI: THIPOJIU3,
oOpa3zoBaHue CI0XKHBIX 3QupoB. [IpuMenenne kpaxmana u 1esoa03bl. [IpakTruyeckoe 3HaueHUe noiucaxapuoB. [loHsTre o mpousBoACTBE OyMaru.
Hyxneunosbie kuciaorsl. Hykieoznasl. Hykieotunpl. HykiaenHoBbIE KUCIOTHI KaK NPUpPOHbIE oauMepbl. COCTaB U CTPOEHHE HYKIEHMHOBBIX KUCIIOT
(AHK u PHK). I'ugponu3 HykJIEeHHOBBIX KUCIOT. POIb HYKJI€MHOBBIX KHCIIOT B X)U3HeAesaTenpHocTH oprann3MoB. Oyukuuu JIHK u PHK.
Kommniementapuocts. I'enernueckuii koa. Uccnenoanue cocraBa JJHK denoBeka u ero mpakTuieckoe 3HadyeHuE. AMUHOKHCIA0ThI. COCTaB, CTpOEHUE U
HOMEHKJIaTypa aMUHOKHUCIOT. ['oMonoruyeckuii psj npeaeabHbIX aMUHOKHUCIIOT. MI30Mepus npeieabHbIX aMUHOKUCIOT. OnTHYeCKast H30MepHs.
@dusnuecKue cBOMCTBA MpeAeIbHBIX aMUHOKUACIOT. OCHOBHBIE aMHHOKHUCIIOTHI, 00pa3ytomme 6enku. CrocoObl MOTYYeHNsI aMHHOKUCIIOT. AMHHOKHUCIIOTHI
Kak aM(OTepHbIE OPraHUYECKUE COSAMHEHHSI, PABHOBECHSI B paCTBOpaX aMUHOKUCIOT. CBOIICTBA aMUHOKHUCIIOT: KUCIOTHBIE U OCHOBHbBIE CBOWCTBA;
M302JIEKTPUYECKas TOUKA; aIKUIMPOBAHUE U AlIIMPOBAHHE aMUHOTPYIIIBL; STEpUPHUKALNS; PEAKIIMU C a30THUCTOM KucaoTol. KauecTBeHHbIe peakuuy Ha
aMUHOKHCIIOTHI ¢ ruapokcuaoM meau (11), Huaruapunowm, 2,4-nguautpodropOenzonom. Crnenudpuueckre KauecTBEHHbIE PeaKiy Ha apOMaTHYECKUE U
reTepPOLMKINYECKIEe aMUHOKUCIIOTHI C KOHIIEHTPUPOBAHHON a30THOM KHUCIOTOM, Ha 1iucTenH ¢ arieratoM cBuHLa (II). ITonsTHe 0 nukInyeckux amMugax —
JaKTaMax U JUKeTonurepasuHax. buonornueckoe 3HaueHue a-aMuHOKUCHIOT. O0nactu npumMeHeHust aMuHokucioT. Ilenruabl, ux crpoenue. llentunnas
CBS3b. AMUJHBIN XapakTep NeNTUIHON cBsA3Hu. CuHTe3 nentuaos. ['maponus nentuaoB. benkn kak npupoansie ononosmmepsl. CocTaB M CTpOEHUE
oenkoB. [lepBuuHas cTpykTypa 0e1koB. XMMHUECKHE METO/Ibl YCTAHOBJIEHHSI aMUHOKHUCIIOTHOTO COCTaBa U MOCJe10BaTeIbHOCTH. PepMEHTAaTUBHBIM
rusponn3 6enkoB. BropuyHas cTpykTypa 6€IKOB: o-criupaib, B-cTpykTypa. TpeTuuHas u 4eTBepTUUHas CTPYKTypa OeikoB. JucynbhuaHble MOCTUKU U
HMOHHBIE U BaH-J1€P-BaajlbCOBHI (TUAPOPOOHBIE) B3aUMOAEHCTBHSI. XUMUYECKUE CBOWCTBA OEIIKOB: TUAPOIIN3, I€HATYPAlINsl, KAYECTBEHHbIE (IIBETHBIE)
peakuuu Ha Oenku. [IpeBpamienus 6eakoB MUK B opranusmMe. buonornyeckue pyHkunn 6eakoB. JIOCTHKEHHS B U3yUEHUH CTPOCHUS U CUHTE3a OEJIKOB.
JdemoncTpauuu. 1. PactTBopuMocCTh yriaeBoaoB B Boje u dTaHose. 2. OOpa3ibsl aMUHOKHUCIIOT.

JlaGopaTopHsle onbIThI. 1. CBOMCTBa IMTIOKO3bI. 2. OnpeeneHne Kpaxmana B IpoaykTax nutanus. 3. JKupsl 1 ux cBoiictsa. 4. L{BeTHbIE peakiiuu OEJIKOB.
2.2.6. BbicokoMoJIeKyJISIPHbIE COeANHEHUS

OCHOBHbBIE TIOHATHS BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEP, MTOJIUMEp, CTPYKTYpPHOE 3BE€HO, CTETeHb nonnMepu3anni. OCHOBHBIE CLIOCOOBI
MIOJIy4EHUsI BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI: peakliuy MoJIMMepH3aliuy U noiukonaeHcanuu. Conoaumepusanus. CTpoeHHe U CTPYKTYpa MOJIUMEPOB.
3aBUCHUMOCTh CBOMCTB MOJIMMEPOB OT CTpOEHUsI MoJieKyl. Kitaccudukaiys moaumMepoB: 1iacTMaccehl (INIACTHKH ), YIaCTOMEPHI (KaydyKH), BOJIOKHA,
KOMI03uThl. COBpEMEHHbIE MIacTMACChl (IIJIACTUKH) (MTOJMATHIIEH, OJIUIPONHIIEH, TOJIUCTUPOJI, MOJIUBUHUIXJIOPU, (pTOpOIuIacT, HoJuITUIIeHTepedTanar,
aKpuiI-0yTaueH-CTUPOJIbHBIH IIACTHK, MONIUKapOOHaThl). TepMomiacTUUHbIE U TEPMOPEaKTHUBHBIE OIMMEpbl. DeHospopManb/ie TuaHbIE CMOJIBL.



Komnosutabie Mmarepuansl. [lepcriekTHBEI HCTIOIB30BAHUS KOMITIO3UTHBIX MaTepHajoB. YTeruiacTuku. BonokHa, ux knaccuduxanus. [lpupoansie u
XMUMHYECKHE BOJIOKHA. VICKyCCTBEHHbIE ¥ CUHTETHYECKUE BOJIOKHA. [IoHsATHE 0 BUCKO3€ U alleTaTHOM BoJIOKHE. [lonuadupHble U nonuaMuiHble BOJIOKHA, UX
cTpoeHue, cBoiicTBa. [IpakTHuecKoe UCTIONb30BaHUE BOJIOKOH. DiaacToMepsl. [IpupoiHblii M cuHTeTHYEeCKU KayuyK. Pe3nna u s0ouut. [Ipumenenne
nojaumepoB. CuHTeTndyeckue ieHku. MemOpansl. HoBble TEXHOIOIMH AalbHEUIIET0 COBEPILIEHCTBOBAHUS MOJIMMEPHBIX MaT€pHUasoB.

Hemouncrpanun. 1. O6pasisr mnactukos. 2. Komteknust BojgokoH. 3. [TonmukoHaeHCaIUs STHICHTITUKOIS ¢ TepedTaneBoil KUCIOTOH.

JlabopaTopHbie onbIThl. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K PACTBOPAaM KHUCJIOT U LIEJIOYEH.

11 kaacc

2.3. OCHOBBI HEOPraHUYECKOH XUMHUHU

2.3.1. Knaccugukanus 1 HOMEHKJIaTypa HeOPraHu4ecKuX coenHeHmit

Baxuelinme kiaacchl HEOPraHMYECKHUX BELECTB. DJIEMEHThl METaJlUIbl U HEMETaJUIbl U uX nosioxkeHue B Ilepuoauueckoii cucreme. Kiaccuduxanus un
HOMEHKJIATypa CI0KHBIX HEOPraHUYECKUX COCIMHEHUI: OKCUI0B, THAPOKCHIOB, KHCIIOT U COJIeH. | 'eHeTHuecKas CBsA3b MEXAY KJIAaCCaMU HEOPTaHUYECKUX
coeauHenuil. UneHTuukanms Heoprannueckux BeniecTs U MoHoB. KommiekcHsle coeinHeHust. CocTaB KOMILIEKCHOT'O MOHA: KOMILIEKCO00pa30BaTelb,
muranel. KoopaunannonHoe yncio. HomeHknaTypa KOMIJIEKCHBIX COEIMHEHUH. 3HaueHnEe KOMIUIEKCHBIX coeiMHEeHUH. [loHATHEe 0 KOOpAMHAIIMOHHON
XUMHH.

2.3.2. HemeTamibl

Bonopoa. ITonyuenue, pusnyeckue 1 XMMUUECKUE CBOMCTBA (peakiiK ¢ MeTallaMi U HeMeTallJlaMH, BOCCTAHOBJIEHUE OKCUJIOB U cosieit). ['uapusbl.
TorumBHeIe driemenThl. ['anorenbl. O0mas XxapakTeprCTHKa JIEMEHTOB Ii1aBHOM moarpymnisl VII rpymnmer. @u3nueckue cBOMCTBa IPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH W3MEHEHMSI OKUCIUTENbHON aKTUBHOCTH I'aJIOTEHOB B COOTBETCTBHUM € MX IOJ0XKEHUEM B Nepuoandeckoit Tabnuue. [1opsaaok BEITECHEHUS
raJJOr€HOB U3 PaCTBOPOB I'aJIOT€HUIOB. XJIOp — IOJIy4€HHE B IPOMBIIIICHHOCTH U JIAOOPAaTOPUH, PEaKLIMK C METAJlJIaMU U HeMeTajulaMu. B3aumopeiicteue
XJIOpa ¢ BOJIOM U pacTBopami 1ienodeil. LlenHoil MexaHu3M peakiuy B3auMoJIeHCTBUS XJiopa ¢ BogopoioM. O6e33apaxxuBaHUE TUTHEBOW BOJBI XJIOPOM.
XpaHeHue U TPaHCIOPTUPOBKa XJiopa. Kuciaopoansle coequHeHns Xaopa. [ MmoXIopuTel, XJI0paThl U MEpXJI0paThl KAK TUIHMYHBIE OKUCAUTEIH. OCOOEHHOCTH
xumuu propa, 6poma u nosna. Kauecrsennas peaxuus Ha HoJ. ['aloreHoBo10pobl — MOJyYeHHE, KUCIOTHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA.
XnopoBogopoa. I'anoreHoBogopoiHbIE KUCIOTHI U UX coiu. ComsHas KucioTa U ee coinu. KauecTBeHHbIE peakiuy Ha rajloreHu1-uoHsl. [I[pumenenue
raJIOr€HOB M UX BaXHEHUIINX COEAMHEHUHN. DJIeMeHThI MOATPYNIbI Kucjaopoaa. O01as xapakTepucTriKa 3JIEMEHTOB TJIaBHOM noArpymisl VI rpynmnsl.
dusnueckue cBoicTBa MPOCThIX BemecTB. O30H Kak ajuloTpornHas Moaudukanus kucinopoaa. Ilonydyenue ozona. O30Haropsl. O30H Kak OKUCIUTENb.
[To3uTuBHAs U HEraTUBHAs POJIb 030HA B OKpY»XKatoleil cpeze. Bzaumoneiictsue o30Ha ¢ ankeHamu. CpaBHEHHE CBOMCTB 030HA U Kuciaopoaa. Bona u
IIEPOKCH]] BOJOPOAA KaK BOJOPOAHbBIE COEAMHEHNS KUCIOPOAAa — CpaBHEHHE CBOMCTB. [lepokcua Bogopoia Kak OKUCIUTENb U BOCCTAaHOBUTEND. [lepokcu sl
MetaisioB. [lonsTie 06 oprannyeckux nepokcuaax. Cepa. Amiorponus cepbl. Pu3nueckrue U XMMUYECKHe CBOMCTBA Cepbl (B3aUMOIEHCTBUE C METANIaMU,
KHCJIOPOAOM, BOJIOPOIOM, PACTBOPAMH IIieNIouei, KUCI0TaMH-OKUCIUTENsIMH ). B3aumoseiicTBre cepsl ¢ cyb(uToOM HaTpus ¢ 00pa3oBaHUEM THOCYIb(haTa
HaTpus. CepoBOI0pOT — MOTyYEHHUE, KUCIOTHBIE U BOCCTaHOBUTENbHBIE cBOlicTBa. Cynbbuasl. Jucynbdan. [Tonstue o nonucynbpuaax. CepHUCTHIH ra3
KaK KUCJIOTHBIA OKCUA. OKHUCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA CEPHUCTOTO ra3a. [losrydeHne cepHUCTOro raza B IpOMBIIIJIEHHOCTH U
naboparopun. CepHucrast kuciota u ee coiu. CepHblif anruapua. CepHas kucinorta. CBoiicTBa KOHIEHTPUPOBAHHON M pa30aBIEHHON CEPHOM KUCIIOTHI.
JlelicTBHEe KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI HAa caxap, METaJUIbl, HEeMeTasllbl, Cyabpubl. Tepmuueckas ycToHUUBOCTS CcyabdaToB. Kpucramioruaparsl
cynbgaToB MeTauioB. KauecTBeHHas peakius Ha CEpHYIO KUCIIOTY U €€ COJIM. JJIeMeHThbl MOArpynnbl a30Ta. OOmas XxapakTeprucTUKa AIEeMEHTOB TJIaBHOM
noarpynns! V rpynmsl. @u3nuecKkrue CBOMCTBA MPOCTHIX BEIECTB. A30T U €ro coeAMHEHUs. CTpoeHHE MOJIEKYIIbI a30Ta. PU3NUECKUE U XUMUYECKHE



cBoiicTBa a3ota. [lomyyeHne a30Ta B IpOMBIIIIICHHOCTH U JabopaTopuu. HUTpuabl. AMMHaK — ero noiydeHue, Gu3ndeckue 1 XUMHUECKUE CBOICTRA.
OcHoOBHbIE CBOWCTBA BOJAHBIX PACTBOPOB aMMHaKa. AMMHAK KaK BOCCTaHOBUTENb. B3aumoielicTBue aMMHaKka ¢ akTUBHBIMU METaJIaMH. AMUJ] HATPUS, €T0
cBoiicTBa. Conu amMmoHus. [loBenenue cosnelr aMMoHMs Ipu HarpeBaHuu. KauecTBeHHas peakuys Ha HOH aMMoHUs. [Ipumenenne ammuaka. Okcuibpl a30Ta,
ux nojrydenue u cporictBa. Oxcup azota (I). Oxucnenune oxcuaa azora (II) kucmopogom. Jumepuzanus okcuaa azora (IV). A3oTucrast KHCIIOTa U €€ COJIH.
HuTpuThl KaK OKHCIUTEIN U BOCCTAHOBUTENHU. A30THAst KMCI0Ta — (DU3NYECKHE U XUMHUECKUE CBOMCTBA, MOTy4YeHUE. A30THAS KUCIOTa KaK OKUCIIUTEIb
(oTHOIIEHUE a30THOM KUCIIOTHI K METaJlJIaM M HeMeTasllaM). 3aBUCUMOCTD MTPOIyKTa BOCCTAHOBIICHUSI @30THOW KHUCIIOTHI OT aKTUBHOCTH METalia U
KOHIICHTpaluy KUcIoThL. [lonsaTue o katnone HUTpoHus. OcOOEHHOCTh B3aUMOJICHCTBUS MarHus ¥ Maprania ¢ pa30aBieHHON a30THON KucnoToil. Hutpatsl,
ux Qusnveckre U XMMHYECKHEe CBOICTBA (OKUCIUTEIbHBIE CBOIICTBA U TEPMHUUECKasl YCTOMYUBOCTS), mpuMeHeHue. Pocdop u ero coequHeHus. AIoTponus
docdopa. Pusnueckue cBoiicTBa pochopa. Xumudeckne cBoicTBa Gocdopa (peakiuu ¢ KUCIOPOI0M, TAIOTeHAMU, METAJIAMH, CIIOXHBIMU BEIIECTBAMHU-
okucnurTensimMu, menoyamu). [lonydenne u npumenenue docdopa. Xmopuasl hocdopa. ®ochun. ®ochuast. Dochopusiii anruapua. OprodochopHas u
MmetadocdopHas KUCIOTH U uX conu. KaduecTBenHas peakuus Ha oprodocdarsl. Paznoxenne opropochoproii kuciotsl. [Ipumenenne GpochopHON KUCIOTHI
u ee couieit. buonornueckas posb docharon. [Tupodocdopuas kuciaora u nupodocdarsr. Oxenna pocdopa (I1), pochopucras kucinora u ee conu.
®docdopHoBarucras kuciora u ee conu. [loarpynna yriaepoaa. O0mias XxapakTeprucTUKa 3JIEMEHTOB IIaBHOM moarpynisl [V rpymmel. Yriaepo.
Annotponus yriepoga. CpaBHeHHE CTPOSHUS U CBOWCTB rpaduta u anmaza. OyriepeH Kak HoBast MOJIEKysipHas popma yriepoja. Yroib: XUMHUECKHE
CBOICTBa, oJydyeHue 1 npuMmeHenue yrias. KapOuael. ['naponus kapOuaa kanplivsg U kapouaa anomuaus. KapOuapl nepexoaHblx METAJUIOB (3keje3a, XpoMa
U JIp.) KaK CBEpXIpoyHbie MaTepuanbl. CHHTE3-Ta3 Kak OCHOBA COBPEMEHHOM MPOMBIIIIEHHOCTH. OKCUABI yIiiepoa. INEKTPOHHOE CTPOSHUE MOJIEKYJIbI
YrapHOTO ra3a. YToJb U yrapHblii ra3 Kak BOCCTAaHOBHTENH. Peakiust yrapHOro rasa ¢ paciiaBamu menodeid. Cuares gpopmuaTtoB. OOpa3oBaHue yrapHOTro
rasa npu HEMOJHOM CropaHuH yrisi. buonorudeckoe neiictBue yrapuoro rasa. [lomyuenue u npuMeHeHHe yrapHOro ra3a. YTJIeKUCIbIN ra3: Moly4eHue,
XMMUYECKHE CBOMCTBA (B3aMMO/ICHCTBHE YIJIEKHCIIOrO Ta3a ¢ BOJOH, 1IeJI0YaMH, MarHueM, IEPOKCUAAMU METAJNIOB). DJIEKTPOHHOE CTPOCHUE YTIIEKUCIIOTO
ra3a. YrojpHas Kuciaora u ee conu. KapOoHatsl ¥ ruipokapOOHaThl: UX MTOBEIEHNE IPU HarpeBaHnu. KauecTBeHHas peakius Ha KapOOHAT-HOH.
Haxoxxnenne kapOOHATOB MarHus M KaJbIUs B IPUPOJIE: KOPAILIbBI, )KEMUYT, U3BECTHSAKU (M3BECTKOBBIE TOPbI, KAPCTOBBIE MEIEPhI, CTATAKTUTHI U
cranarMuthl). Kpemuuii. ®usnueckue u XuMU4yecKue CBOMCTBAa KpeMHUs. Peakuiuu ¢ yriieM, KUCIOPOJOM, XJIOPOM, MarHUEM, pacTBOpaMH I1eI0Yei,
cepoBoaopoaoM. CuilaH — BOJIOpoJIHOE coeAnHeHue kpeMuus. Cumnuuapl. [lonyuenue u npumenenue kpemuus. Okeung kpemuus (IV), ero crpoenue,
¢u3nyecKre 1 XUMHUYECKHE CBOWCTBA, 3HAaUEHHE B IIPUPO/Ie U puMeHeHue. KpeMHueBble KUCIOThl U UX conu. ['uaponus cunrkatoB. CHIMKATHBIE
MUHepaJlbl — OCHOBA 36MHOM Kopbl. Anmtomocuiinkatel. bop. Okcua 6opa. bophas kucnora u ee conu. bypa. Bonoponnsie coequnenus 6opa — OopaHsbl.
[Ipumenenue coequHenuit 6opa. biaropoanbie (MHepTHBIE) ra3pl. OO0IIas XapaKTEPUCTHKA MIEMEHTOB riaaBHo# noarpynisl VI rpynmer. OcobeHHOCTH
XUMHUYECKUX CBOMCTB. [IpruMeHeHne 61aropoIHbIX ra3os.

demonctpauuu. 1. 'openne Bogopona. 2. [lomydenne xiopa (ombIT B ipodupke). 3.OKuCIUTENbHBIC CBOMCTBA PACTBOPA TUIOXJIOpUTA HATpUs.4. ONBITH C
O6pomHoii Bosnoil. 5. [TnaBnenue cepsl. 6. 'openue cepsl B kuciopoae. 7. Bzaumoseiictue xenesa ¢ cepoid. 8. 'openue cepoBogopoma. 9. Ocaxnenue
cynbduaos. 10. CoiicTBa ceprucToro rasa. 11. /lelicTBre KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI Ha MENb U caxaposy. 12. PactBopenne aMmMuaka B BOJIE.
13. OcHoBHBIE cBOMCTBA pacTBOpa aMmMmuaka. 14. Katanutuueckoe okucinenue ammuaka. 15. Ilonyuenne okcuna asora (II) u ero okucienue Ha Bo3ayxe. 16.
JleiicTBre a30THOM KUCIOTHI HA Meb. 17. ['openue ¢ocdopa B kucnopoae. 18. [Ipespamenue kpacHoro docdopa B Oeblif 1 €ro CBEYeHHE B TEeMHOTE. 19.
B3aumoneiicteue ¢pochoproro anruapusaa ¢ Bojgoi. 20. O6pasusl rpaduTta, anmasza, kpemuus. 21. 'openue yrapHoro raza. 22. TyiieHue miaMeHu
YIJIEKUCIIBIM Ta3oM. 23. Pa3noxkeHue Mpamopa.



JlabopaTopusblie onbIThI. 1. [Tonydenne xyopa u u3ydeHue ero cBoicts. 2. CBoiicTBa XJIopcoaepkamux oroenuBareneid. 3. CpolicTBa Opoma, Ho/1a U UX
cousieil. 4. I3ydueHue CBOMCTB CEpHOM KUCIIOTHI U €€ cojiei. 5. M3yuenue cBOMCTB BOAHOTO pacTBopa ammuaka. 6. CBolictBa coseit amMmonus. 7. Kavect-
BEHHasl peakiys Ha KapOoHaT-uoH. 8. McrbITanne pacTBopa CHIIMKaTa HaTpUs MHAUKATOpoM. 9. O3HaKoMIIeHHE ¢ 00pa3iaMy IPUPOJHBIX CHIINKATOB.

2.3.3. MeTtaJuiibl

OO01mmii 0030p 31eMeHTOB — MeTaJI0B. CBOMCTBA MPOCTHIX BEIECTB-METAJIIOB. DJIEKTPOXUMUUECKUN Psijl HAIPSDKEHUH MeTallsioB. MeTalnueckue
Kpuctajmieckue pemerky. CruiaBbl. XapakTepucTHKa HanOosiee N3BECTHBIX CIUIaBOB. [losyueHne u npuMeHeHne MeTaljIoB.

Ilenounbie MeTa bl O0IIas XapaKTePUCTUKA 3JIEMEHTOB IJIaBHOM noarpymisl I rpynmel. CBOMCTBA MIETIOYHBIX METAJUIOB. Pacrio3HaBaHne KaTHOHOB
JIUTHSA, HaTpysl U Kanus. Hatpuil v kannii — npeIcTaBUTENN HISJIOYHBIX METAJIIIOB. XapaKTEpHbIC peakUuy HaTpus U Kanus. [loydeHnne menouHsix
MeTai1oB. OKCH/IbI U ITepOKCcH bl HaTpus U Kanus. CoennHenus HaTpus U Kanus. Coau HaTpus, Kajlns, UX 3Ha4YeHUE B PUPOJE U KU3HU dyenoBeka. Cona u
€K HaTp — Ba)KHEUIINE COSAMHEHUS HATPHUsL.

Bepuimii, Marumii, meao4Ho3eMebHbIe MeTa/Ibl. O0I11as XapaKTepUCTHKA 3JIEMEHTOB IN1aBHOM noArpynmnsl I rpynmnsl. bepunnmii, Marauid,
11eJI0YHO3EMEeIIbHBIE MeTa/LIbl. AM(POTEPHOCTh OKCHJIA U FHApoKcuaa oepuininst. OKpacka IIaMeHH COJIIMU ILeI0YHO3EMEbHBIX MEeTaJUIOB. Maruuii u
KaJIbLIUH, UX 00I1asi XapaKTepUCTUKa Ha OCHOBE nosoxeHus B [lepuonnyeckoii cucreme snemenTos [I. 1. Menneneesa u crpoenus aromoB. [lonyuenue,
¢u3nyeckre 1 XMMMYECKHE CBOMCTBA, IPUMEHEHUE MarHus, Kalblus U UX coequHeHni. Coau MarHus M KaJblys, UX 3HAYCHUE B IPUPOJE U KU3HU
yenoBeKa. JKecTKocTh BO/IbI M CIIOCOOBI €¢ ycTpaHeHUsl. ATIIOMUHUN. PacipocTpaHeHHOCTh B IpUpOJIe, PU3NYECKUE U XUMUYECKHE CBOMCTBA (OTHOLIEHHE K
KHUCJIOPOAY, FaJIoTeHaM, pacTBOpaM KHUCJIOT U Liesoueid, antomorepmust). [IpousBoactso amomunus. [Ipumenenue antoMuuus. AMGOTEpHOCTb OKCHIA U
ruzpokcuaa antomunus. Conu amomunus. [lonHoe pasnoxeHure Bo0H coiel alFOMUHUS CO CJIa0bIMU JBYXOCHOBHBIMH KHCIIOTAMH. AJTFOMUHATHI B TBEPJIOM
Bujie U B pactBope. KommiekcHsle coenHenust anoMutus. OJ10Bo u cBuHel. dusnyeckre 1 XUMHUECKUE CBOMCTBA (pPeakLMu C KUCIOPOAOM, KHUCIOTaMH),
npumeHerne. Comu onosa (II) u cBunna (I1I). CBuHLOBBIN akkyMysaTop. MeTasibl o60YHbIX noArpynmn. OOmas xapakTepuCTHKa MTEPEXOJHBIX METAJUIOB
I—VIII rpynmn. OcoGeHHOCTH CTPOEHHUS aTOMOB MEPEXOAHbIX MeTauioB. OOue Gpundyeckue U XuMHuueckue cBoiicTa. [IpumeHeHe MeTamios.

Xpom. duznyeckne CBOWCTBA XpoMa. XUMHUECKUE CBOICTBAa XpoMa (OTHOIIEHUE K BOJTHOMY Hapy, KUCIOPOAY, XJIOpY, pacTBopaM kucior). [Tonyuenue n
npuMeHenue xpoma. CoeHeHUs XpoMa. VI3MeHeHNe OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX U KUCIIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THAPOKCUIOB XpoMa ¢
poCTOM cTerneHu okucieHnus. AmoTepHbie cBoiicTBa okcua U ruapokcuaa xpoma (I1I). Oxucnenne coneit xpoma (I11) B xpomatsl. B3aumHabie epexoibl
XpOMaToOB U AUXPOMATOB. XpOMAaThl U JUXpOMaThl Kak okuciutenau. [lonHoe paznoxkenue Bosoit coner xpoma (I1I) co cnabbimu 1ByXOCHOBHBIMU
kuciotamu. KommiekcHele coenuaenus xpoma. Mapranen. @usnueckue cBoiicTBa Maprasia. XuMUUeCKUe CBOMCTBA MapraHiia (OTHOLIEHHUE K KUCIOPOLY,
XJIOpyY, pacTBopam kuciort). [lonydenne u npumenenne mapranna. Oxcun mapranina (IV) kak okucnutens u katanuzatop. [lepmaHranar xamust Kak
okucnurenb. Okeun u ruapokcua mapranmna (I11): momyuenue u cBoiictBa. Coenunenus mapranma (I11). Manranar (VI) kanus u manrasat (V) kanus, ux
nonydyenue. JKesezo. Haxoxnenne B npupoie. 3Ha4€HHE kKene3a JUisl OpraHu3Ma yesnoBeka. @u3ndueckrie CBOMCTBa Kelle3a. XMMUYECKHE CBOMCTBA Keme3a
(B3aMMOJICHCTBHUE C KUCIOPOIOM, XJIOPOM, CEPOM, YTIIeM, BOJIOM, KUCIOTaMU, pacTBopaMu cojeii). CruiaBel xene3a ¢ yriaepoaoMm. [lomydenue u npuMeHeHue
xenesa. CoequHenus xene3a. CpaBHEHUE KUCIOTHO-OCHOBHBIX U OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB TUipokcua xxenesa (I1) u ruapoxcuaa
xenesa (IIT). Conm xenesa (1) u xxenesa (II1). Metons! mepeBona coneii sxenesa (II) B conu xenesa (II1) u o6patHo. [TonHoe paznokeHue Bo10# coneit
xenesa (III) co cnabpiMu IBYXOCHOBHBIMH KucioTaMu. OKHCIUTENbHbBIE CBOMCTBA coequHeHui kenesa (I11) B peaknusx ¢ BoccTaHOBUTENSIMH

(noaMI0M, CEpOBOIOPOIOM U Mebio). LlnanuHbie KoMIIeKkcsl sxkene3a. KauectBennsie peakiiuy Ha HoHbI xkenesa (11) u (III). @epputsl, uX noaydyeHue u
npumenenue. Meab. Haxoxaenue B npupoae. buonornueckas posns. @uznueckrue 1 XUMUYECKUE CBOMCTBA (B3aUMOAEHCTBHE C KUCIOPOIOM, XJIOPOM,
Cepoii, KHCIIOTaMU-OKUCIUTEISIMH, XaopuaoMm xenesa (I11)). BzaumoneiicTBrue Meu ¢ KOHIIEHTPUPOBAHHBIMU COJISTHOM, OpPOMOBOIOPOTHON U



MOJI0BOJIOPOAHOM KHciaoTaMu 0e3 noctyna Bo3ayxa. [lonyuenue u npumenenue meau. Oxcua u ruapokcua Meau (II). Conu meau (II). Mennslii kynopoc.
Amvmvuakatel meau (1) u menu (II). [Tomydyenue oxcuna meau (1) BoccranoBnenuem runpokcuaa meau (1) rimrokosoit. [Tonyuenue xmnopuaa u noguaa meau (I).
Cepedpo. ®uznueckrie 1 XMUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C CEPOBOIOPOIOM B IPUCYTCTBUH KUCIOPOAA, KUCIOTaAMU-OKUCIUTENIMHU ). OcaxieHne
okcuaa cepedpa MmpH JIeHCTBUY IIETI0YU Ha coyu cepedpa. AMMUaKaThl cepedpa Kak okuciautenu. KauectBennas peakiius Ha HOHBI cepebpa. [Ipumenenue
cepebpa.

3o0s10T0. PU3NMYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C XJIOPOM, «LIaPCKOM BOKOI»). 30J10TOXJIOPOBOAOPOAHAS KucaoTa. ['uapokcua 3010Ta
(IIT). Kommuiekcel 30510Ta. CriocoObl BbIACIEHUS 30J10Ta U3 30J10TOHOCHOM nopoibl. [Ipumenenue 3omo0ta. Hnnk. dusznueckre 1 XUMUYECKHE CBOMCTBA
(B3auMoielicTBYE C rajloreHaMH, KUCIOPOJIOM, CEpOi, BOJIOH, pacTBOpaMH KUCIOT U mienoydeit). [lomyyenue u npumenenne uuHka. AMGoTepHOCTbh OKCUAA U
TUAPOKCHIA IMHKA. Baxkueimue conu nuHka. Pryrh. ®usnyeckue u XuMudeckue (B3auMOICUCTBUE C KUCIOPOJAOM, CEPO, XJIOPOM, KUCIOTAMHU-
OKHUCIUTEISIMH) cBoicTBa. [lonyueHne u npuMeHeHue pTyTu. AManbraMmbl — CIIaBbl pTyTH ¢ MeTauiaMu. Okeup prytu (1), ero monydenue.

Xnopua u noauna pryru (I1).

Hemoncrpanumn. 1. Komnekuus merannos. 2. Komiekuus MunepanoB u pya. 3. Komnekuus «Kene3o u ero criasbi». 4. OkpaliuBaHue IJIAMEHU COJISIMU
IISJIOYHBIX U HIEJIOYHO3EMENBHBIX METAIUIOB. 5. B3aumoelictBie HaTpust ¢ BoJou. 6. BaumonelictBue Kanbius ¢ Bojoi. 7. Kosekius «AmoMUHURY. 8.
[TnaBnenue amomunus. 9. B3aumoneiictBue amoMunus co menoubto. 10. Amomorepmus. 11. B3aumopeiicTBrue Xpoma ¢ CONISIHOM KUCIOTOM 6e3 AocTyma
Bo3ayxa. 12. Ocaxnenue ruapokcuaa xpoma (II1) u oxkucnenue ero nepokcuaom Bogopona. 13. Paznoxxenne nuxpomara ammonus. 14. Paznoxxenue
MepoKcHIa BOJIOPOAa Mo AeiicTBIEM TuoKcuaa Mapranna. 15. Ocaxaenue ruapokcua xenesa (II) u okucnenue ero Ha Bo3ayxe. 16. Beinenenue cepedpa
W3 €ro COJIEH JEeUCTBUEM MEJIH.

JlabopaTopHblie onbIThl. 1. OKpalMBaHue MJIAMEHHU COEAMHEHUSAMH LIEI0YHBIX METAJIOB. 2. O3HAKOMIIEHHE C MUHEpaJaMu U BaXKHEHIIUMU
COEIMHEHUSIMU IIEJIOYHBIX MeTaIoB. 3. CBOMCTBA COETMHEHUH 1IEIOYHBIX MeTaIOB. 4. OKpacka IIaMEHH COJISIMU IEI0YHO3EMENbHBIX METAILIIOB. 14.
CaoiicTBa

Mar"us M ero coenuHeHun. 15. CBoiictBa coeqnuennii kanbiusa. 16. JKectkocTh Boanl. 17. CBoiicTBa amoMuHud. 18. CBolicTBa cCOEQMHEHUH aTIOMHUHUA. 19.
CaoiicTBa 0J10Ba, cBUHLA U UX coeaquHeHuni. 20. CBoiicTBa coeauHeHui xpoma. 21. CBolicTBa MapraHia u ero coequHeHuil. 22. zyyenre MuHepasoB
kene3a. 23. CBoiicTBa xkene3a. 24. CBoiicTBa MeIH, €€ CIIaBOB U coeanHeHuM. 25. CBOMCTBA IMHKA U €r0 COCIMHEHMI.

2.4. XuMHSA ¥ )KH3Hb

2.4.1. XumMn4yeckas TexHoJorusi (XuMusi B IPOMBIILJIEHHOCTH)

OcHOBHbIE MPUHIUITBI XUMHYECKOH TexHoJoruu. O01IMe npecTaBIeHUs O IPOMBIIIEHHBIX CIIOCO0aX MOYYSHUSI XUMUYECKUX BEIIECTB.
IIpon3BoaCTBO CePHOI KUCJIOTHI KOHTAKTHBIM ClTOcOO0M. XuMu3M mporiecca. ChIpbe Il IPOU3BOJICTBA CEPHOM KUCIOTHL. TexHomornyeckas cxema
mporiecca, MPOIECChl U amnmapaThl. MeXaHnu3M KaTaTuTHIeCKOTO AercTBus okcuaa Banaaus (V). [IponzBoacTBo ammuaka. XuMU3M mporiecca.
Ornpezenenre ONTUMAIBHBIX YCIOBUM MPOBEACHUS peakuuu. [IpuHIMI TUPKYISIIUU U €r0 pealn3alus B TeXHoIornueckoit cxeme. Merasuryprus. YepHas
Metamuryprus. [IpousBoacTBo uyryHa. JJoMmeHHBIN mporiecc (ChIpbe, YCTPOMCTBO TOMEHHOM TeYH, XUMHU3M Tiporiecca). [Ipon3BoaACTBO cTaau B MapTEHOBCKOM
neyn. [Ipon3BoACTBO cTanu B KMUCIOPOJHOM KOHBEPTEPE U B dekTponeydax. [Ipsamoit meTon nonydeHus xene3a u3 pyasl. LIBeTHas Metamnyprusi.
Oprannyeckuii cuHTe3. [IpombinienHas oprannyeckas Xumus. OCHOBHOM M TOHKUN opraHnyeckuil cuHTe3. Hanbonee KpylmHOTOHHAXHbBIE IIPOU3BO/ICTBA
opraHnueckux coeanHeHui. [IpousBoacTBo metanoma. [lonydeHne ykcycHO#M KUCIOTH U (hopMammbaeruaa u3 Meranona. [lomyyeHue ameraTta meJuTFOI036I.
CrlIpbe a1 opraHndeckor mpomsinuieHHOCTH. [IpobieMa 0TX010B ¥ MOOOYHBIX MPOAYKTOB. CHHTE3hI HA OCHOBE CHHTE3-Ta3a.

2.4.2. XuMusl ¥ 3KOJIOTUs



XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpellbl U ero MOCIEACTBUS. DKOJIOTHS U PoOIeMa OXpaHbl OKPYKAIOLIEH Cpebl. «3eTeHas XUMHUSL.
demoncTpanuu. 1. Ceipbe 111 MPOU3BOJICTBA CEPHOM KUCTOTHL. 2. Moaens kumsiiero cios. 3. XKenesHas pyaa. 4. O0pas1isl CIIaBOB Keje3a.

2.4.3. XuMus M JHepreTuKa

ITpupoHble UCTOUYHHUKY YTIeBOAOPOAOB. IIpupoaHblil 1 OnyTHBINA HEPTAHOM ra3sl, X COCTaB U Hcnoyb3oBaHue. Hed1h kak cMech yriaeBogopoaos. Cocras
HedTH U ee nepepaboTka. [lepBuunas u Bropuunas nepepadorka Hegru. [leperonka nepru. Kpexunr. Pudpopmunr. Hegrenpoaykrsl. OKTaHOBOE YHCIO
6eH3uHa. OxpaHa OKpyXKarolleil cpelibl Ipu HedTenepepaboTKe U TpaHCIOPTUPOBKE HeTenpo ykToB. KamenHsiit yronb. KokcoBanue yris. [asudukanus
yris. DKOJIOrHYECKre IPpo0JIeMbl, BOSHUKAIOIIME ITPU UCIIOJIB30BAHUHU YIJISl B KAUECTBE TOILIMBA. AJIbTEpHATUBHBIE UCTOYHUKU YHEPIHUH.

2.4.4. XuMus 1 310pOBbe

Xumus manm. JXXKupsel, 6€1Ku, yriieBoabl, BATAMHUHBI, (pepMenThl. ParmonansHoe nutanue. [Tumesbie qo6aBku. [InmieBsie 1o0aBKH, UX KIIACCH(HKAIIHSL.
3arnpeleHHble U pa3pelieHHble nuieBble 100aBku. OCHOBBI MUILEBONH XUMUHU. XUMUs B MeauuuHe. [lonsatue o papmarieBTHUECKONH XUMUU

u papmakonorun. Pazpaborka gexapcT. JlekapcTBEHHBIE CPEACTBa, UX Kiaccupukanus. [[poruBoMuKpoOHBIE cpeicTBa (Cyab(haHIIaMIIHbBIC TIPEenapaTsl |
aHTUOMOTHKH). AHAJIbI€TUKY (aCIIMPUH, aHAJIBI'MH, MapalieTaMoJl, HAPKOTUYECKUE aHAIbIeTHKH ). AHTUTHMCTaAMUHHBIE ITpenapaTsl. Bsokyiune cpeacrsa.
['opMoHBI 1 TOpMOHANTBHBIE TIpeniapathl. [Ipobiemsl, CBsI3aHHbBIE ¢ IPUMEHEHHUEM JIEKapCTBEHHBIX MPenapaToB. BpenHbie NpUBBIUKH U (GaKTOPHI,
paspylaronye 310poBbe (M30bITOUHOE TOTPEOICHNE )KUPHOM MUK, KypeHHe, YIOTpeOIeHUE aIKOroIsl, HAPKOMAaHUS).

2.4.5. Xumusi B IOBCeIHEBHOM KM3HU

Kocmernueckue u napdromepHsie cpeictBa. beitoas xumus. [ToHsATHE 0 TOBEPXHOCTHO-aKTUBHBIX BellleCTBaX. MoOOIME U YUCTSAIINE CPEICTBA.
Ot6enuBatomntue cpencraa. [IpaBuna 6e30macHoil paboThl C €AKUMH, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBOM XUMHU. [IMTMEHTHI 1
Kpacku. [ [puHIMIIBI OKpalIMBaHUs TKAHEH.

2.4.6. XuMusi B CTPOUTENbCTBE

I'unc. U3Bects. Llement, 6eton. Kneu. [Tog0op onTuManbHBIX CTPOUTEIBHBIX MAaTEpUAIOB B IPAKTUUECKOH 1€ATEIbHOCTH YEJIOBEKA.

2.4.7. XumMus B €ce1bCKOM X0351licTBe

MunepanbHble U oprannyeckue yaoopenus. CpeacTsa 3amuThl pacTeHui. [lecTuimabl: HHCEKTULIMIBL, TepOUIUABI U PYHIUIIM b PernesieHTsl.

2.4.8. Heopranuieckue MaTepHuaJIbl

Crexkiio, ero Bupl. CUIMKaTHas MPOMBILIUIEHHOCTb. TpaJullMOHHBIE U COBPEMEHHBIE KepaMuieckue Marepuaiibl. CBepXIpoBosias kepamuka. [lonsrue o
KepMeTax, MaTepuanax ¢ BBICOKOM TBEPAOCTBIO.

2.4.9. Xumusi B COBpeMeHHOI HayKe

OcobenHoctu coBpeMeHHoM Hayku. [Ipodeccust xumuka. MeTo070rHsl HAYYHOTO MCCIeI0BaHUsA. MeTo1bl HAy4HOTO MOo3HaHUs B XUMUU. CyObeKT U 00BEKT
HayyHoro no3Hanus. [TocranoBka mpo6semsl. Coop nHpopmanuu u HakoruieHue GpakToB. [ unoresa u ee sxkcnepuMeHTalIbHas MpoBepka. TeopeTnyeckoe
00BsSICHEHHUE MOJYYEHHBIX Pe3ynbTaToB. MHIYKIMS U AeayKIus. DKCIIepUMEeHTalIbHast TPOBEpKa MOJIyYEeHHBIX TEOPETUUECKUX BHIBOJIOB C IIENIBIO
pacnpocTpaHeHHs UX Ha 0oJiee MHUPOKUIN KPYr 0O0BbEKTOB. XMMUYECKUI aHaJIN3, CHHTE3, MOACIMPOBaHNE XUMUYECKUX MPOIIECCOB U SIBJICHUN KaK METoAa
Hay4YHOT0 no3HaHus. HanocTpykTypbl. BBeneHue B mpoekTHYIO aeaTesbHOCTh. COBpeMEeHHbIE (PM3NKO-XUMHUUECKUE METO bl YCTAHOBJICHUS COCTaBa U
CTPYKTYpPHhI BELIECTB.

Jemoncrpauuu. 1. [Tumessie kpacutenu. 2. Kpamenue tkaneit. 3. Oro6enuBanue Tkanen. 4. Komuekuus cpeacts 3ammTel pacteHuil. 5. Kepamuueckue
Matepuaibl. 6. [[BeTHbie cTekna. 7. [Ipumeps! paboThl ¢ XUMUYECKUMH 0a3aMu TaHHBIX.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ MOIOIIMMU cpeacTBamu. 2. Kien. 3. 3HakOMCTBO ¢ MUHEpPAIbHBIMU YJJOOPEHUSIMHU U N3YYEHHE UX CBOMCTB.



2.5. Tunbl pacyéTHBIX 32124
1. Haxoxaenue MoneKyisipHOi (popMyJibl YIIEBOI0POAA 10 €ro MIIOTHOCTH U MacCOBOM JI0JI€ 3JIEMEHTOB, BXOISIINX B €r0 COCTaB WM 10 MPOAYKTaM
CrOpaHUs.
2. Pacuérbl MmaccoBo# 1011 (MAcchl) XUMUYECKOTO COSAMHEHHS B CMECH.
3. Pacuéter macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIM OJHO M3 BEIIECTB JaHO B M30BITKE (MMEET IPUMECH ).
4. Pacu€tbl MaccoBOM WM 00BEMHOM JTOJU BBIX0JIA MPOAYKTA PEAKIIMN OT TEOPETUYECKU BO3MOKHOTO.
5. Pacuértsl TeruioBoro s ¢exra peaxkium.
6. Pacu€Tbl 00beMHBIX OTHOLIEHHUH ra30B P XUMHUYECKUX peakiusx. 7. PacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIMH, €CIIU OJIHO U3
BELIECTB JIaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOW JI0JI€l paCTBOPEHHOT'O BEILIECTBA.
8. PacuéThl sHEepruu akTUBALMU U KOHCTAHTHI CKOPOCTH PEAKIIHH 110 SKCIIEPUMEHTAIBHBIM JIaHHBIM.
9. Pac4ét KOHCTaHTBI PABHOBECHUS 110 PABHOBECHBIM KOHIIEHTPAIUSAM BEILECTB.
10. Pacuér paBHOBECHBIX KOHIIEHTPAIIUI BEIIECTB, €CJIM U3BECTHBI MCXO/HbIC KOHIIEHTPAIIMH BEIIECTB M KOHCTAHTa PaBHOBECHSI.
11. Pacuér pH pacTBopa CUIBbHON KUCIOTHI U CHJIIBHOTO OCHOBAHUS, €CJIM U3BECTHA UX KOHLEHTPALIMS.
12. Pacuér pH pactBopa cnaboii KUCIOTHI U ¢1a00r0 OCHOBAHMSI, €CIM U3BECTHA UX KOHIIEHTPAIMS U KOHCTaHTa JUCCOLUAIUH.
13. Pacuér pacTBOpMMOCTH COJIM, €CIIM U3BeCTHA BennunHa ee [1P.
14. PacuéTsl ¢ UCMIOJIB30BaHUEM 3aKOHOB JIEKTPOJIH3a.
2.6. Tembl npakTHYecKuX padoT
10 knace
. I3rotoBieHne Mozeneil MOJIEKyJl OPraHUYECKUX BEILECTB.
. [lomyuenue 3TuIEHAa U U3Y4YEHHUE €r0 CBOMCTB.
. Ilonydyenue OpomaTaHa.
. [lonyyenue anerona.
. IlommyueHnne ykCyCcHOM KUCIIOTBI.
. Cunres >THianerara.
. I'mnponus xpaxmaina.
. UnenTuduxanus opraHn4eckux BEUIECTB.
. Pacnio3znaBanue miactmacc.
10. Pacio3HaBaHUE BOJIOKOH.
11. Kpamenue TkaHei.
11 kimace
1. CxopocTh XUMHUECKUX peakinii. XMMUYECKOEe paBHOBECHE.
2. DKCnepUMEeHTaIbHOE pelIeHHe 3a/1ad 10 TeMe «l anoreHs».
3. DKCIepUMEHTAJILHOE PELICHNE 3a/1a4 110 TEME «XaJIbKOTEHBI».
4. IlonydyeHne aMMHaKa U U3Yy4EHHUE €r0 CBOMCTB.
5. DKCHepUMEHTAJILHOE PELICHUE 3a1a4 110 TeME «JIEMEHTHI TOATPYIIIBI a30Tay.
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6. DKCiepUMEHTAJIbHOE PELICHHE 3a/1a4 110 TeMe «MeTasulbl II1aBHbIX HOATPYIIID.

7. llonydyeHne MeTHOTO Kymopoca.

8. DKcnepuMeHTaNbHOE peleHHe 3aa4 0 TeMe «MeTauibl TOOOYHBIX MTOATPYIIID.
9. Ilonyyenue conu Mopa.

3. TemaTrnyeckoe IJIAHUPOBaHHE YUeOHOI0 NMpeaMeTa «XHMUS» HA YIJy0JeHHOM YPOBHE CpelHero ooumero oopa3oBaHus

10 kaacc
Ne | HazBanme pa3neiia Yacel XapakTepucTHKa BH/I0B /1eSITeJIbHOCTH BocnuraTre/bHBIH NOTEeHIMAJ YPOKaA
NI | NporpaMmbl, TeMa Y4eOHOro | ydammxcst (BUBI/(hOPMBI 1€ATETHHOCTH)
BpeMeHHt
1 [ToBTOpEeHue u 25 OOBACHATE TOOKEHHS ATOMHO-MOJIEKYJIAPHOTO YUCHHS. IpPUBJIICYCHHE BHUMaHMsS  OOyd4aromuxcs K

yriiyOJieHre 3HaHU!

OnepupoBaTh NOHATUSAMU «XUMHUIECKUH IIEMEHT, «aTOM,
«MOJIEKYIIa», «BEIIECTBOY, «(pu3mdeckoe Teno». OOBACHITh
3HAUYEHHE XMMHUUECKOH (hOpMyIIbI BEIIECTBA KAK BBIPAXKEHNE
KaueCTBEHHOT'O M KOJMYECTBEHHOI'O COCTaBa BEILECTBA.
PaccunTbiBaTh MaccoBbI€ U MOJIBHBIE JIOJIM 3JIEMEHTOB B
XMMHYECKOM coenHeHnH. OnpenenaTs GopMyIsl COeTHHEHIH
10 U3BECTHBIM MACCOBBIM, MOJIBHBIM JIOJIAM 3JIEMEHTOB.
Xapakrepus3oBatb [lepuoquuecKkyro CUCTEMY XUMHUYECKHUX
anemeHToB /1. 1. MeHnneneeBa kak rpapuueckoe
otobpaxkenue Ilepuoguyeckoro 3akona. IIpeackassiBaTh
CBOWCTBA 3a/IaHHOT0 DJIEMEHTA U €r0 COCIUHEHU,
OCHOBBIBasICh HA [lepHoauecKOM 3aKOHE U H3BECTHBIX
CBOMCTBAaX MPOCTHIX BELIECTB METAJUIOB U HEMETAIIIIOB.
OOBSICHATD 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
3JIEMEHTOB, IIPOCTBIX BELIECTB, BBICUINX OKCUIOB U
TUIPOKCUAOB B rpynnax u nepuojax Ilepuoguueckoin
cucteMsl. [IporHo3upoBaTth CTpOEHHE aTOMa U CBOWCTBA
XHMHYECKHX DJIEMEHTOB M 00pa30BaHHBIX UMH COEJIMHEHUIA,
ONMpAasiCh Ha UX NoJjoxeHue B Ilepuonnueckoil cucreme.
Xapakrepu3oBaTh 3Ha4eHHE [Ieproaguyeckoro 3akoHa
IPOLECCHI, IPU KOTOPBIX U3MEHSIOTCS CTENEHH OKUCIEHUS
aromoB. CocTaBIsTh YpaBHCHUS OKUCJIUTECIIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUH C IOMOLIBIO METOA
3IIEKTPOHHOTO U IEKTPOHHO-HOHHOTO Oananca. OOBACHAT
BJIUSTHUE CPEJIbl HA IPOJYKThI OKUCIUTEIbHO-
BOCCTAHOBHUTENBHBIX peakuid. OOBACHATH MPOLECCHL,
HpPOTEKA0-

LIME IIPY 3NIEKTPOJIN3E PACIUIaBOB U PacTBOPOB. PackpriBaTh
OpaKTUYECKOe 3HaUeHUE 31eKTpoan3a. OOBSCHATh NIPHUHIMIT

HCHHOCTHOMY acCIICKTY H3Yy4YaCMbIX Ha YpOKax

SBIICHHW,  OpraHu3amus HUX  paboTel €
MOJIy4YaeMOM Ha YypOKE COLMAIbHO 3HAYMMOU
uHpopmanuen — MHULUUPOBAHUE ee
BBICKA3bIBaHUSI O0yYaIOLUTUMUCS

CBOCTO MHCHHA II0 €€ IIOBOAY, BBIpa6OTKI/I

o0cyxaeHus,

CBOETO K HEH OTHOIIICHHUS;




JIeHCTBUS raJibBaHMYEeCcKOro 3j1eMeHTa. Habmonare
JIEMOHCTPHUPYEMBIE OIBITHI U ONMUCHIBATH UX C TIOMOUIBIO
POJTHOTO SI3bIKA U SI3bIKa XUMUU. JlenaTh BBIBOJIBI MO
pe3ysbTaTaM AEMOHCTPUPYEMbIX XUMUYECKHUX OIBITOB.
XapakTepu3oBaTh NPOLECCHI, IPOTEKAIOIIUE B TaIbBAHUYECKUX
aneMeHnTax. Oco3HaTh NPaKTHYECKOE 3HAUYEHHE JIEKTPOJIN3a.

OcHOBHBIE OHATHS 21 Pasniiats npeaMeTs H3yéeHHﬂ OpTaHU4eCKOH 1 - MPUBJICYEHNE BHUMAHUS O0YJArOIIUXCS K
e Heopranndecko xumun. CpaBHUBaTh OPraHUYECKHE U

OpPraHn4YcCKOU XUMHUHU HeograHI/IlIeCKI/Ie CoeILI/IHeHEI 4. Ha6uo HETL JIeMOHCTPHPYEMBIE LHEHHOCTHOMY acCIICKTy U3Yy4YaCMbIX Ha YpOKax
OTIBITBI M OIIACBIBATH UX C TIOMOILBIO POJIHOTO SA3BIKA U SI3bIKA SIBJICHUM, OpraHusalus ux pa60T},1 C
XHUMHUHU. XapaKTepru30BaTh 0COOEHHOCTH CTPOSHHS aToMa o v
yraepoaa. OmUchBaTh HOPMAIbHOE U BO30YXICHHOE TOJTy9aeMOH Ha YPOKC CONMATIBPHO 3HATUMOU
COCTOSIHUS aTOMa YIJiepoJia U OTpaxaTh UX rpaduiecku. I/IH(l)OpMaHI/Ieﬁ — HHUIUUPOBAHHUC €€
OmnepupoBaTh MOHATUSAMHA «THOPHIU3AIMS OpOUTANIEH», «SP*- 06 CYIKICHHSI, BHICKA3bIBAHNS O6yll AIOIIIMHUCS
THOPUAM3ALIUSY, «SP-THOPUAU3ALUSY, «SP-THOPUIU3ALINS). i
OnuceiBaTh OCHOBHBIE THITHI THOPHAN3ALUK aTOMa YTIIepoa. CBOCTO MHCHMUSI T10 €€ II0OBOAY, BBIPAOOTKHU
OOBACHITH MEXaHU3MbI 00pa30BaHusl G- U T-CBsI3Cil B CBOEro K Heil OTHOIIEHMS:
MOJIEKYJIaX OpraHu4ecKux coeanHeHuKnaccupunuposatsh ’
OpraHUYECKHE COCIUHECHHSA [0 CTPOCHHUIO YTIICPOJHOM U U - UCIIOJIb30BAHUC BOCIIUTATCIIbHBIX
TUIY Yriepol-yriepoaHoi cesas3u. Kiaccuduuuposarb BO3MOJKHOCTEM CoZIepKaHUS yqe6H0ro npeaMeTa
MPOU3BOIHEIE YTIIEBOJOPOAOB MO (QYHKIMOHAIBHBIM IPYIIIaM.
06001IaTh 3HAHKS M JEIATh BEIBOJIBI O 3aKOHOMEPHOCTSAX 4epe3 AEMOHCTPALHIO 00y4arOUMCsl IPHUMEPOB
HM3MEHEHUI CBOMCTB BEILIECTB B TOMOJIOTHUECKUX OTBCTCTBCHHOTO, rpa)KI[aHCKOFO MMOBEACHMSI,
psnax/leMOHCTPUPOBATh MOHUMAHNE OCOOCHHOCTEH
NpOTeKaHus U GOPM 3aIMCH OPTAaHUIECKUX PEaKIIi B HPOSABIICHUS 4eJIOBEKOIOOHS 1
CpPaBHEHMHU C HEOPraHMYECKUMU. 3allMChIBATh YPaBHEHUS HO6pOC€p}1€‘IHOCTI/I qucpes HOI[60p
OPTaHWYECKHX PeaKHil cioco0aMu, IPHHATHIMH B
oprannueckoit xumuu. Knaccudunuposats peakiuu mo COOTBCTCTBYIOIIMX TCKCTOB UL YTCHUA, 32131
CTPYKTYpHOMY Ipr3HaKy. OnepupoBaTh MOHATUAMHU AJI1 pCUICHUA, l'IpO6J'IeMHI>IX CI/ITyaLII/Iﬁ JJIA
«CBOOOAHBIN paguKamy», «HYKICOQUID», «IIEKTPOGUI», 06 CYIKICHHS B KIACCE;
«KapOOKATHOH», «kapOaHHOH». OOBSCHATH MPOTEKAHNE ’
XMMHUYECKUX PEAKIUi MEXy OpraHMYeCKHMHU BELLIECTBAMH,
UCIIOJIB3Ys 3HAHMS 00 X MexaHu3Max. [[porao3upoBarsb
BO3MO>XHOCTh NMPOTEKAHUSI XMMUUYECKUX PEaKIUil Ha OCHOBE
3HaHHUH 00 3JIEKTPOHHOM CTPOCHUH BELIECTB

YFHGBOI[OPOHBI 40 XapaKTemeBaTL Ba)KHEHIIIME XUMUYCCKUE CBOMCTBA aJIKAaHOB. - HpHBHequI/Ie BHUMAHUSA 06yanOH.H/IXCH K

HpOFH03I/Ip0BaTL CBOICTBa HN3y4YacMbIX BEIIECCTB HAa OCHOBAHUU
TCOPHUU XUMHUYCCKOI'0O CTPOCHUSA OPraHu4CCKUX BEIICCTB.
HCCJ’IGHOB&TL CBOICTBa HU3y4acMbIX BEIICCTB. HpOFHOBHpOBaTB
CBOMCTBa HCU3YUYCHHBIX BECUICCTB 110 aHAJIOTUH C U3YUYCHHBIMU
BCUIECTBAMHU TOT'O K€ 'OMOJIOTUYECKOro psaaa.

Ha6J'IIOZ[aTI) JAEMOHCTPUPYEMBIC OINBITHI U OIMMCBIBATH UX C
TMOMOIIBIO POAHOTO SA3bIKA U SI3bIKa XUMHUHU XapaKTemeBaTb
Ba)KHEHIIIME XUMUYECKUE CBOMCTBA aJIKEHOB.

LIEHHOCTHOMY aCIIeKTy N3y4aeMbIX Ha ypoKax
SBJIGHUH, OpraHu3alus ux padboThsl ¢
IIOJIy4a€MOM Ha YPOKE COLMAIBHO 3HAYNMOM
nH(popMalvel — MHULIMUPOBaHUE €€
00CyX/1eHus, BBICKA3bIBaHUS 00yYarOIUMUCS




XapaKkTepu30BaTh MEXaHU3MbI MEKTPOGUIBHOTO U
paanKaIbHOTO IPHCOeIUHEHH K ankeHaM. [Iporaosuposarts
CBOICTBA U3y4aeMbIX BELIECTB HA OCHOBAHUM TEOPUU
XMMHYECKOTO CTPOSHHUSI OpraHWIecKuX BemecTs. [ccaenoBaTs
CBOMCTBA U3y4YaeMbIX BellecTB. IIporHo3upoBarh CBOUCTBA
HEH3YYCHHBIX BEIIECTB II0 aHAJIIOTUH C U3y4ICHHBIMU
BEILlECTBAMU TOTO K€ roMoJioruyeckoro psja. [Iposoaurs
XMMHYECKHH SKCHEPUMEHT I10 TOJTyIeHHIO ITHIICHA.
HaGitonaTh U ONUCHIBATH CAMOCTOATEIBHO IIPOBOIUMBIE
OITBITHI C TIOMOIIIBIO POTHOTO SI3bIKA U A3BIKA XUMHUH.
CobirofaTh npaBuia U IpUEMbl 6e30MmacHON paboThL ¢
XMMHWYECKUMH BEIECTBAMH H JJaOOPAaTOPHBIM 000pYIOBaHHEM.

XapaKTepI/ISOBaTL BaKHEHIIIME XUMHUYSCKHE CBOMCTBA aJIKHHOB.

IIporno3upoBaTh cBOICTBA N3y4aeMbIX BEIIECTB HA OCHOBAaHUH
TEOPUH XUMHUYECKOTO CTPOCHHSI OPTraHUYECKUX BEIECTB.
[IporHo3upoBath CBOMCTBA HEN3YUCHHBIX BEIIECTB IO
aHAJIOTMH C U3YYECHHBIMH BEIIECTBAMH TOTO JKE
roMosoruyeckoro psiya. HabmonaTs u onuceBaTh
JIEMOHCTPHPYEMbIE ONIBITHI. OMUCHIBAT TEHETUYECKHUE CBSI3U
MEX/y U3y4CHHBIMH KJIACCAMH OPraHUYECKUX COCMHEHHUM.
CocCTaBisATh ypaBHEHHsI PEaKIUH, MITFOCTPHUPYIOLIUX
TEHETHYECKYIO CBSI3b MEXKIy Pa3JIMUHBIMHU YTIICBOAOPOIaMH.
CocTaBisATh ypaBHEHHs PeaKLil 110 3aJJaHHON cXeme
MIpeBpalleHUH, cofepKallell HEM3BECTHBIE U YCIIOBUS peakluit

CBOETO MHEHHUS TI0 €€ MOBOTY, BHIPA0OOTKH
CBOETO K HEH OTHOIIICHMUSI,

- UCTIOJIH30BAHNE BOCITUTATEIBHBIX
BO3MOYKHOCTEH coJiepKaHHs y4eOHOTO MpeIMeTa
yepe3 IEMOHCTPAIUI0 00YJarOIUMCsI IPUMEPOB
OTBETCTBEHHOTO, TPAKJAHCKOTO TIOBEICHUS,
MIPOSIBIICHUS Y€TIOBEKOIIO0US 1
JI0OpOCEPICYHOCTH Yepe3 Moa00p
COOTBETCTBYIOIIUX TEKCTOB JJIsl YTCHHUSI, 33124
JUISL PeUICHHUs, TIPOOIEMHBIX CUTYAIUH JUIs
00CYX/IeHUs B KJIacce,

Kucnoponconepxkarniue
OpraHUYEeCKUe
COEIUHEHNS
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XapakTepru3oBaTh BaXHEHIIINE XMMHUECKHE CBOMCTBA CITUPTOB.
ITporuo3upoBaTh CBOMCTBA U3y4aeMBbIX BEIIECTB HA OCHOBAaHUU
TEOPUH XUMHUYECKOTO CTPOEHHSI OPIaHUYECKUX BEIECTB.
IIporno3upoBaTh cBOIiCTBAa HEU3YUEHHBIX BELECTB IO
AHAJIOTHH C U3Y4YEHHBIMH BEIIECTBAMH TOTO )K€
roMoJI0ru4eckoro psjaa. ConocTaBisTh XUMHUYECKUE CBOWCTBA
CIHPTOB C 00nacTaMu npuMeHeHus. ViccnenoBare CBOHCTBa
n3y4aeMbIX BemecTs. Habmonate 1eMOHCTpUpYyeMBbIe U
CaMOCTOSTENIBHO NMPOBOIUMBIE ONbITh. Habmonate u
OIUCHIBATh XMMHUYECKUE PEAKIHHU C IIOMOILBIO POJHOTO SI3bIKA
u s13p1ka Xumun. CoOuroaTh paBuiia U NpueMbl 0€301acHoi
PabOTHI ¢ XUMUYECKUMH BEIIECTBAMHU U JJA0OPaTOPHBIM
o0opynoBaHHeM. BBISBIATE B3aUMHOE BIMSHUE aTOMOB B
MOJIEKYJIaX OPraHWYECKUX COCANHEHUH Ha IPUMEpe CPAaBHEHUS
cBoiicTB OeH3o0a, ¢peHona, anudaTHiecKoro crnupra.
Hcnonb30BaTh aNropuTMbl IPHU PELICHUH 3aad.

CocTaBisATh ypaBHEHHUS 110 33JJaHHBIM CXEMaM IpeBpaIleHui
HasbiBaTh KapOOHUIBHBIE COETUHEHHUS 110 TPUBHANBHOM U
MEXyHapOIHON HOMEHKJIaType. OOBACHATH 3JIEKTPOHHOE
CTPOCHHUE MOJIEKYJI U3Y4eHHBIX BellecTB. O0001IaTh 3HaHUS U

- IPUBJICYCHUEC BHUMAaHUA 06yqafom1/1xcs1 K
HCHHOCTHOMY ACIICKTY MU3YYaC€MbIX Ha YpOKax
SBJICHUH, OpraHu3anus ux padboTsl ¢
MOJTy4aeMOi Ha YPOKe COLMAIBHO 3HAYMMOMN
uHpoOpMaIel — THUIIMUPOBAHHE €€
00CYX/IeHUs1, BRICKA3bIBAHUS 00yJarOIIIUMUCS
CBOETO MHEHHUS TI0 €€ MOBO/IY, BHIPA0OOTKH
CBOET0 K HEll OTHOILICHHUS;

- UCIIOJIB30BAHNEC BOCIIUTATCIIbHBIX
BO3MOYKHOCTEH COJIepKaHusl y4eOHOTO MpeaMeTa
Yyepe3 AEMOHCTPALNIO 00yUarOIIUMCS IIPUMEPOB
OTBCTCTBCHHOT'O, I'PAXKJIAHCKOI'O ITOBCACHUA,
MIPOSIBJICHUS Y€JIOBEKOJIFOOUS U
JT00poCepIeYHOCTH Yepe3 mo100p




JIeNIaTh BBIBOBI O 3aKOHOMEPHOCTSIX U3MEHEHUI1 CBOMCTB B
TOMOJIOTHYECKOM PSITy alIbIETHI0B U KETOHOB.
Xapakrepu3oBaTh BaXHEHIIINE XMMHUYECKUE CBOMCTBA
KapOOHMIIBHBIX coeTMHEHUIT. CpPaBHUBATh PEAKIIHOHHYIO
CIOCOOHOCTb AJBJIETHIOB U KETOHOB B PEaKIHAX
npucoeauHeHus. OneprupoBaTh MOHATHEM «KETO-EHOIbHAsS
TayToMepus». XapakTepr30BaTh MEXaHU3M PEaKIuu
HYK/I1€0()MIBHOTO IPUCOEIUHEHNUS 110 KapOOHWIBHOM TpyIIe.
CucreMaTH3MpOBaTh U 0000IIATH MOJyYSHHBIE 3HAHUS O
CTPOEHHH, CBOICTBAX, TIOJyICHUH 1 IPUMEHEHUH
KHCJIOPOJICOJIEPIKAIIIUX OPIraHUYECKUX COCAMHEHHH.
CocraBmsate o6o0marone cxeMbl. ONHUCHIBATh TeHETHIECKUE
CBSI3U MEX/1y U3YUYEHHBIMH KJIacCaMH OPTaHHMYECKHX
COEeIUHEHNN

COOTBETCTBYIOIIMX TEKCTOB JIJIs YTCHUS, 3a/1a4
JUISL pEILICHUsI, TPOOJIEMHBIX CUTYAITUN TSt
00CyXIeHHS B KJIacce;

A30T- 1
cepocoepIKaime
COCONHCHUA
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HassiBaTh aMUHBI IO TPUBHATIBHON U MEKIYHAPOTHON
HOMEHKJIaType. OOBSICHSTh 3JEKTPOHHOE CTPOSHHUE MOJIEKYI
M3YYEeHHBIX BEMIECTB. XapaKTepU30BaTh BaKHEHIIIHE
(usnyeckue U XMMUYECKHE CBOMCTBAa aMUHOB.
[Iporao3upoBaTh BO3MOKHOCTb MPOTEKAHUS XUMUYECKUX
peakiii Ha OCHOBE 3HAHUM 00 IEKTPOHHOM CTPOCHUU
BEIIECTB. XapaKTepU30BaTh METO/IbI OIYUEHHsI aMHHOB.
OOBSICHATH IPOTEKAHUE XMMUUECKUX PEAKIIUH MEXAY
OpPraHUYECKHUMH BEIECTBAMH, UCIOIb3YS 3HAHUA 00 UX
MexaHu3Max. FIMeTh npeacTaBieHue 0 MeToJax UASHTUH-
Kalllu W pa3/ielieHrs] aMUHOB. XapaKTepU30BaTh MOTPEOUTEIh-
CKHE CBOWCTBA M3Y4EHHBIX BemiecTB. HabmonaTh u onuceBaTh
JIEMOHCTpHpYyeMble onbIThl. Ha3pIBaTh cepooprannyueckue
COEJIMHEHMs 110 TPUBUAJILHON U MEKIYHAPOJHON
HOMeHKaType. OOBSCHATH 3JIE€KTPOHHOE CTPOCHUE MOJIEKYJT
U3y4YEHHBIX BELIECTB. XapaKTepU30BaTh BaKHEHIINE
XUMHYECKHE CBOMCTBA CEPOOPTaHUUECKUX COEINHEHUH.
OOBSICHATH NIPOTEKAHUE XMMUUECKUX PEAKIIUH MEXKAY
OpPraHUYECKHMH BEIIECTBAMH, UCIOIb3YS 3HAHUA 00 UX
MexaHu3Max. JleMOHCTpUPOBATh NOHUMAHUE 3HAYECHUS
CepOOpraHuvecKux coequHeHn. CormocTaBIiATh XUMUIECKHE
CBOWCTBA CEPOOPraHMYCCKUX COCTUHEHUI C 00IacTAMU
MIPUMEHEHUs. XapaKTepu30BaTh NOTPEOUTENBCKIE CBOWCTBA
M3y4YeHHBIX BelecTB. OOBACHATH JIEKTPOHHOE CTPOCHUE
MOJIEKYJI H3YYEHHBIX BEIECTB. XapaKTepH30BaTh BaKHEHIINE
XUMHYECKHE CBOMCTBA T€TEPOLUKINYECKUX COSAMHEHUH.
OOBACHATH NPOTEKAHNE XUMUUECKUX PEaKIi MEXITY
OPTaHWYECKHMH BEIECTBAMHU, UCTIOIB3Ys 3HAHUA 00 UX
MexaHu3Max. [IporHo3upoBaTh BO3MOKHOCTH ITPOTEKAHUS
XMMHYECKUX PEaKLUi Ha OCHOBE 3HAHUI 00 IEKTPOHHOM

- IPUBJICYCHUEC BHUMAHUsI O0YYaIOIINXCS K
[ICHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha yPOKax
SIBJICHHM, OpraHu3aIus uX paboThl ¢
[0JIy4aeMOi Ha YPOKE COLUAIBHO 3HAYMMOMN
uHpopMaIrel — HHUIIMUPOBAHHE €¢
00CYXJICHUs1, BBICKA3bIBAHHUS 00YYarOIIUMUCS
CBOETO MHEHHUS TI0 €€ MOBO/IY, BHIPA0OOTKH
CBOET0 K HEH OTHOILIECHHUS;

- UCTIOJIH30BAHUE BOCITUTATEIBHBIX
BO3MOYKHOCTEH CoJiepKaHusl y4eOHOTO MpeaMeTa
Yyepe3 IEMOHCTPAIUIO 00YJarONUMCST TPUMEPOB
OTBETCTBEHHOTO, TPaKIaHCKOTO TTOBEICHHUS,
MIPOSIBIICHUS YEJIOBEKOIIOOUS U
T00pocepIeYHOCTH Yepe3 mo100p
COOTBETCTBYIOIIUX TEKCTOB JJIsl UTCHHUSI, 33]1a4
JUTSL PEUICHUS, TIPOOIEMHBIX CUTYAIU IS
oOcyxeHus B KJacce;




CTPOCHHUH BEUIECTB. XapaKTepU30BaTh OTPEOUTEIILCKUE
CBOICTBA N3YYEHHBIX BEUIECTB. XapaKTepU30BaTh
OHMOJIOTHYECKYIO POJIb U3YYEHHBIX BELIECTB

buonornuecku 28 ﬁapaKTepmoBaTb COCTaB yIJIEBOIOB 1 X KIaCCHHKALIO. - IPUBJICUCHUE BHUMAHHS 00YJArOIIUXCS K
POTHO3UPOBATh CBOWCTBA HEM3YYEHHBIX BEIIECTB I10
AKTHUBHBIC BCIIICCTBA AHAJIOTHU C M3YYCHHBIMH BEIIECTBAMH TOTO JKe HCHHOCTHOMY ACIICKTY M3YYaCMbIX Ha YPOKax
rOMOJIOTHYECKOro psisa. PackpbIBaTh OHOJIOTHYECKYIO POJIb SIBJICHUH, OpTaHU3aIis UX PabOTHI ¢
YIJ1€BO/10B XapaKTepU30BaTh CBOMCTBA IVIFOKO3bI KaK BEIIECTBA . o
o . o IMoJIyd4a€MOM Ha YPOKE€ COIMAJIbHO 3HAYMMOU
¢ 1BoiicTBeHHOI (hyHKuumeil (anpaerunocnupra). OObSICHATH
JNIEKTPOHHOE CTPOSHHE MOJIEKYJI TIIIOKO3BI U PHOO3EL. HH(bOpMaHHeﬁ — HHUIUUPOBAHUE €€
)C(paBHI/IBaTL CTPOCHHUE U CBOMCTBA IIFOKO3bI ¥ (YPYKTO3BI. o6 CY’KII€HHSL, BBICKA3bIBAHHS 06yt1 AFOIUMHUCS
apaKTepHU30BaTh OMOJIOTUYECKYIO POJIb H3YUSHHBIX BEIECTB.
HccnenoBarts cBolicTBa M3yyaeMbIx BeulecTB. CpaBHUBATH CBOCr0 MHCHHU 110 €€ IIOBOAY, Bblpa60TKI/I
CTPOEHHE U CBOWMCTBA KpaxMmalla U LEeJUTIONO03HI. CBOErO K HEl OTHOLICHHUS,
XapaKkTepHu30BaTh BaXKHEHIIINE XUMUIECKUE CBOMCTBA
HOJIUCAXAPU/IOB. XapaKTepU30BaTh IPAKTHIECKOE 3HAUCHHIE - HCIOJIb30BAHUEC BOCIIUTATCIbHBIX
ToJIucaxapuaoB. CoIoCTaBIsITh XUMHYECKHE CBOMCTBA BO3M0)KHOCTGI7I COI{Cp)KaHI/ISI y[Ie6H0rO HpeHMeTa
MOJIMCAXAPUIIOB ¢ 00JACTSIMU IPUMEHEHUS. XapaKTepu3oBaTh
GHONIOrHYECKYIO POk TToNHcaxapunoB. Habmonats n yepes AEMOHCTPALUIO 00YYaoIMCs IIPUMEPOB
OIHUCBHIBATD XUMHUYCCKHUC PEAKIIMU € ITIOMOIIbIO POJIHOI'O OTBETCTBCHHOTI'O, I'PAXKAAHCKOT'O ITOBEACHU,
S3bIKA U s13bIKa XUMUHU. U IeHTHGUIMPOBATE Kpaxmal ¢
MIOMOIIIBIO KaueCTBEHHbIX peakiuil. CoOmoaaTh paBuia u TPOSIBJICHH! YEJIOBEKOIIIO0NS 1
npueMbl 0€30MacHON paboThl ¢ XUMUYECKHMH BEIIECTBAMHU H I[o6pocep JIEYHOCTH Yepes I0 ;[60p
nabopaTopHbIM 000PYIOBaHHEM XapaKTEepU30BaTh
6 o COOTBCTCTBYIOIIUX TCKCTOB AJId YTCHUS, 3a1a1
0COOEHHOCTH CBOWCTB )KUPOB HA OCHOBE UX CTPOCHHUSL.
XapakTepH30BaTh BaXXKHEHUIINE XUMHUUECKIE CBOMCTBA JKHUPOB. JUIA pCIICHUS, HpO6J‘IeMHI)IX CI/ITyaIII/If/'I JUIsL
XapaxTepnu3oBaTh 00JIaCTH IPUMEHEHUS KUPOB U JIUIUIOB U 0GCYKICHUS B KIIACCE;
uX OHOJIOTHUYECKYIO POJIb. XapaKTepU30BaTh MbLIa KAK COJIH
BBICIIMX KapOOHOBBIX KUCIOT. HabmoaaTh 1 onuchIBaTh
CaMOCTOATCIIBHO NPOBOAUMBIC OIBITHI C IOMOIIBIO POAHOTO
SI3bIKA U SI3bIKa XUMUH. XapaKTepU30BaTh OSIIKH KaK
nonunenTubl. OMUCHIBaTh CTPOCHUE U CTPYKTYPHI OeliKa.
Xapaxrepn3oBaTh QYHKIHH, 00JIACTH IPUMEHEHHUS OCTIKOB H
ux Ouosoruyeckyio pois. Unentuduimposars Genku ¢
MOMOIIBIO KaueCTBEHHBIX peakuuii. Habmronate u onuceIBaTh
CaMOCTOATCIIBHO IPOBOAUMBIC XUMHUYCCKHUE PEAKIIUU C
MIOMOIIBIO POJTHOTO SI3bIKA U s13bIKa XUMHUHU. CoOIroAaTh
npaBuia ¥ MpuémMbl 0€30IaCHON pabOThl ¢ XUMUUECKUMHU
BEIIECTBAMU M Ja00paTOpHBIM 000pyI0BaHUEM
BricokomonekynsipHbie 6 OnepupoBaTh MOHATHAMH «MOHOMEDY, KIIOTUMEP, - IPUBJICUCHUE BHUMAHHS 00YJArOIINXCS K
COCTMHEHHS «COTIOTIMMEPY, KCTPYKTYPHOE 3BEHO», «CTEIIEHb MOJIUMEpH3a- [EHHOCTHOMY ACTIEKTY H3YIAEMBIX Ha YPOKAX

Uun», «KIoJIUMEpU3alusa», KIOJUKOHACHCALIUI. XapaKTepI/Bo-
BaThb PCAKIUU MOJIMMEPU3ALUN U ITOJIMKOHACHCAIIUN KaK
CITOCOOBI NOJIY4CHH A BHICOKOMOJICKYJISAPHBIX COC,HI/IHCHI/Iﬁ.

SBJIGHUH, OpraHu3anus ux padboTsl ¢




OOBSICHATD CBA3b CTPOECHUSI IOJIUMEPA C €r0 CBOMCTBAMU.
[IpoBoauTH XUMHUYECKUI SKCTIEPUMEHT 10 PACTIO3HABAHUIO
BOJIOKOH. Ha0uo1aTh U ONUCHIBATH CAMOCTOSITENILHO
HPOBOAMMBIE OTIBITHI C HOMOIIBIO POJHOTO S3BIKA U S3BIKA
xumud. CobaroaTh MpaBuila U NpUeMbl 6e301MacHoi paboThl ¢
XMMHUYECKUMH BEIECTBAMH H JJAOOPATOPHBIM 000pPYyIOBaHHEM

MOJTy4aeMOi Ha YPOKE COLMAIBHO 3HAYMMOMN
uHpopManrel — THUIIMUPOBAHHE €€
00CYX/IeHUS, BRICKA3bIBAHUS 00yJAFOIIUMUCS
CBOETO MHEHHS T10 €€ MTOBOJTY, BRIPAOOTKH
CBOETO K HEl OTHOILICHMUS;

- ACIIOJIb30BAHNE BOCTIMTATEIHHBIX
BO3MOXXHOCTEH cofiepKaHus y4eOHOTO MpeaMeTa
Yyepe3 JIEMOHCTPAIUI0 00YYAIOIUMCSI TPUMEPOB
OTBETCTBEHHOTO, T'PaXKJAHCKOT'O TIOBEICHHUS,
MIPOSIBJICHUS Y€JIOBEKOJIFOOUS
JI0OPOCEPICYHOCTH Yepe3 Moa00p
COOTBETCTBYIOIIUX TEKCTOB JJIsl YTCHHUSI, 33124
JUTSI pEIICHHUS, TPOOJIEMHBIX CUTYAITUH JIJIst
00CyXIeHUS B KJIacce;




