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1. Ilnanupyemble pe3yJbTaThl H3y4eHHs YUeOHOI0 MpeaMeTa, Kypca.

JIN4HOCTHBIE pe3yJabTaThbl

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS MPOTPaAMMbl OCHOBHOTO OOIIET0 00pa30BaHuUs JOCTUTAKOTCS
B X0Jie¢ O0y4eHHS XMMHUHU B €IUHCTBE y4eOHON M BOCIHUTATEILHOU NesTenbHOCTH OpraHu3aiuu B

COOTBETCTBHUH C TPAAUIIMOHHBIMU pOCCHﬁCKHMH COLUOKYJIbTYPHBIMH M OYXOBHO-HPABCTBCHHBIMH

OCHHOCTAMHU, IIPUHATBIMHA B O6H.[€CTBC IIpaBujIaMH KW HOpMaMH IIOBCACHHSA, U CHOCO6CTBYIOT

nponeccaM CaMOITIO3HAHHA, CAMOPA3BUTHA 1 COUAIN3allhnN 06yqa}oumxc>1.

JImuHOCTHEIC PE3YJIbTAThI OTPAXKAIOT C(i)OpMI/IpOBaHHOCTB, B TOM YHMCJIC B 4aCTHU:

1. Hampuomultecrcozo seocnumanus

LIEHHOCTHOT'O OTHOLICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HAYYHOMY
HACJIeINI0, TIOHMMAaHUSI 3HAYEHUS XMMUYECKOH HAyKd B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIQZIETh JOCTOBEPHOM MH(OpMAaIel 0 mepeioBbIX JTOCTUKEHUAX U OTKPBITUAX
MHUPOBOW U OT€YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTU B HAYYHbIX 3HAHUSAX 00 yCTpPOMCTBE
MHpa ¥ 001eCTBA;

2. I'pasicoanckozo eocnumanus

IIPEACTABJIICHUS] O COLMAJIBHBIX HOpPMax M IMpaBUIaX MEKIUYHOCTHBIX OTHOIICHHHA B
KOJUIEKTHBE, TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JAEATEIbHOCTU IPU BBIOJHEHUU
yueOHBIX, I[M03HABATEIbHBIX 3a/la4, BBINOJIHEHUMM XMMHMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOINM B IPOLECCE 3TOMN
y4eOHOIl J1eATeNIbHOCTH; TOTOBHOCTU OILIEHUBaThb CBOE IIOBEJEHHE U TMOCTYIKH CBOMX
TOBAapUIICH C NMO3ULIMKA HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHMS IOCIEACTBUN
IIOCTYIIKOB;

3. Ilennocmu nayunozo no3nanus

v

MHPOBO33PEHUECKMX  NPEICTABICHHMA O  BEIIECTBE W XWMHYECKOW  PEAKIUH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTABJISIOIIAX OCHOBY JUIS
MOHUMAaHMUs CYHIHOCTM HAy4YHOM KapTUHbl MHpa; MpeacTaBiIeHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHSI IPUPOJIBI, B3AMMOCBS3SIX YEIOBEKa C IPUPOJHOMN CPesloil, O poaun
XUMUU B ITO3HAHUM ITUX 3aKOHOMEPHOCTEW;

[IO3HABATEIIBHBIX MOTHBOB, HAIIPABIEHHBIX Ha IIOJIyYCHHE HOBBIX 3HAHUN 110 XUMUH,
HEOO0XOAUMBIX JUIsl 00BSICHEHUST HAOII01aeMBbIX MTPOLIECCOB U SBJICHUM;

MO3HABATENbHOM W MH(OPMAIIMOHHON KYJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIbHOM
paboThl ¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOU JIHMTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMHU
cpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIH;

UHTEpeca K OOYYeHHMIO U TO3HAHMIO, JIF0OO3HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUIO,  HUCCIIEJIOBATEIbCKON  NEATEIbHOCTH, K  OCO3HaHHOMY  BBIOODY
HaIpaBJIEHHOCTH U YPOBHS O0y4YEHHS B JajbHEHIIEM;

4. @opmuposanusn Kyabmypul 300p06bs

OCO3HAHUS LICHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO, YCTAHOBKU
Ha 37I0pOBbI 00pa3 KM3HMU, OCO3HAHMS IOCIEACTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK
(ynorpeOyieHUsI alKorojs, HapKOTHKOB, KYpEHHs), HEOOXOIUMOCTH COOJIIOJCHHS MpPaBUII
0€30MMacHOCTH NP OOpalleHNH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM JKU3HH;

5. Tpyooeozo eocnumanus



KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 00IIeCTBEHHO MIOJIE3HOM, y4eOHO-
UCCIIEIOBATENLCKOM, TBOPYECKOM M JPYIMX BUAAX JAEATENBHOCTH; HWHTEpeca K
MPAKTUYECKOMY M3YYCHHUIO Mpodeccuii u Tpyaa pa3iIuvHOro poja, B TOM YHUCIIE HA OCHOBE
NPUMEHEHHUS NPEAMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHOTO BbHIOOpa WHAMBHUIYAIbHOM
TPAaeKTOPUH MPOJIOJKEHUST 00pa30BaHuUs € yUYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX UHTEPECOB U OTPEOHOCTENH;

6. IKonocuuecko2o éocnumanus

v/ 9KOJIOTHYECKH IEJIeCO0OPa3HOro OTHOLIEHUS K TPUPOJIE KAK MCTOYHHKY JKU3HH Ha 3emile,
OCHOBE €€ CyIIEeCTBOBAHHMS, TIOHUMAHUS [IEHHOCTH 370pOBOT0 U Oe30macHOro o0pasa >KU3HH,
OTBETCTBEHHOT'0 OTHOLICHHS K COOCTBEHHOMY (PM3MYECKOMY MU TICUXHYECKOMY 3JI0POBBIO,
OCO3HAHMSA IIEHHOCTH COOJIIOJICHHsSI TIpaBWJI OE€30MacHOro TOBEACHUS IMpu padore ¢
BEIIECTBAMH, a TAK)KE B CUTYaLUAX, YTPOXKAIOUINX 3A0POBBIO U KU3HU JIIOJICH;

v/ COoCOOHOCTH MPUMEHSTH 3HAHMUS, MMOJy4aeMble MPU M3yYeHUH XMMHH, JJIsl PEIICHHs 3a1ad,
CBSI3aHHBIX C OKpPYKAalOIIEH TNPHUPOIHON Cpeloi, IOBBILICHUS YPOBHS 3KOJOTMYECKOU
KYJbTYPBL,0CO3HAHUS INI00ATFHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U ITyTel UX PerIeHHs
MOCPEACTBOM METOJIOB XUMHU;

v/ DKOJIOTMYECKOTO MBINUICHHS, YMEHHS pPYKOBOJACTBOBAThCS KM B  I03HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIbHON MPAKTUKE.

Memanpeomemnvimu pe3yromamamu OCBOCHUS BBIITYCKHUKAMU CPEIHEN ILIKOJIBI Kypca XUMHU

SABJIAKOTCA:

1)

2)

3)

UCNONIb306aHUe YMEHHW W HABBIKOB DPA3JIMYHBIX BUIOB IIO3HABATEJIbHOW [EATEIBHOCTH,
npumeneHue OCHOBHBIX METOJI0B MTO3HAHUS (CUCTEMHO-UH(OPMALIMOHHBIN aHalu3, HaOIOIeHHE,
U3MEpeHNe, NPOBEACHUE 3KCIIEPUMEHTA, MOICIUPOBAHME, HMCCIENI0BATENbCKasl J1E€ATEIbHOCTD)
JUISL U3yYEHHUs Pa3INYHBIX CTOPOH OKPYKAOUIEH NeUCTBUTENBHOCTH;

gnadenue OCHOBHBIMH WHTEIUIEKTYaJIbHBIMHU oOlepanusMu ((HOopMyTUpOBKA THUIOTE3, aHAINU3 U
CHHTE3, CPaBHEHHE U CHCTeMaTu3alusi, 0000IIeHNe U KOHKPETU3alMs, BbISBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€il U MOMCK aHAJIOTOB);

no3Hanue 0ObEKTOB OKPYKAIOIIIETO MUPa OT 00IIETo Yepe3 0COOEHHOE K TUHUYHOMY;

4) ymernue BbIIBUTAaTb UACU U OTIPCACIIATE CPCACTBA, HeO6XO,I[I/IMBIe AJId UX peain3aluu;

5) ymernue ONpEeACiATh HEIU U 3alauu ACATCIbHOCTH, BLI6I/IpaTB CpCACTBa pcaliu3anuu LCJIUn U

6)

IMIPUMCEHATH UX Ha IIPAKTUKE;
ucnonb3zoearue pa3iniHblX UCTOYHHUKOB JIA ITOJTYYCHUA XHUMHYCCKOU I/IH(i)OpMaHI/II/I, IIOHUMaHHuE
3aBUCUMOCTHU COLCPKAHUA U (bOpMLI MMpEaACTaBJIICHUA I/IH(I)OpMaI_II/II/I oT ueneﬁ KOMMYHHUKaIlUU U

aapecara,

7) ymeHue TIPOILYKTUBHO OOINATHCS M B3aWMOJCHCTBOBATH B MPOIECCE COBMECTHOW JEATEILHOCTH,

8)

YUUTHIBATh MO3UILUU JAPYTUX YYACTHUKOB JAEATENbHOCTH, 3((HEKTUBHO pa3peniarb KOHQIUKTHL,
20MOBHOCMb M CIIOCOOHOCTH K  CAaMOCTOSTENbHOH  MH(pOPMALMOHHO-TI03HABATEIbHOM

ACATCIIbHOCTH, BKJIIOUAsA YMCHHUC OPUCHTUPOBATHCA B PA3JIMYHBIX HCTOYHHUKAX I/IH(I)OpMaI_II/II/I,



KPUTHYECKH OLIEHUBATh W HMHTEPIPETUPOBaTh MH(MOPMALKIO, MOIYYAEMYI0 M3 DPA3JIUYHBIX
HCTOYHHKOB;

9) ymeHue MCTIONB30BATh CPEACTBA MH(POPMALMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHH (Iajee
— MUKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3allUOHHBIX 33734 C
coOoIeHeM TpeOoBaHUI SPrOHOMHUKH, TEeXHUKU 0€3011aCHOCTH, TMTUEHBI,
pecypcocOepekeHHs, IPaBOBBIX U AITUYECKUX HOPM, HOPM HH(POPMAITMOHHON OE€30MIaCHOCTH;

10) sradenue SA3bIKOBBIMU CPEICTBAMU, B TOM YHCIIC M SI3BIKOM XMMHUH — YMEHHUE SICHO, JIOTHYHO H
TOYHO M3JIaraThb CBOIO TOYKY 3PEHUS, HUCHOJIb30BaTh aJEKBATHBIC S3BIKOBBIE CPEJCTBA, B TOM
YuCJIe U CUMBOJIBHBIE (XUMHUYECKUE 3HAKH, (HOPMYIIbl U YpaBHEHUS).

Ilpeomemnvimu pesynvmamamu M3y4eHUs XMMHUU Ha 0a30BOM YPOBHE Ha CTYNEHHM CPEIHETO
o0m1ero 00pa3oBaHUs SBISFOTCS:
B IIO3HABaTEJIbHOM cepe

1. 3uanue (nonumanue) U3y4eHHbBIX MIOHATHI, 3aKOHOB U TEOPHUH;

2. yMeHue OIHCBHIBaTh JE€MOHCTPAI[MOHHBIE M CAaMOCTOATENBHO MPOBEACHHBIE JKCIIEPUMEHTHI,
WCIOJIB3YS JUIsSl 3TOTO €CTECTBEHHBIN (PYCCKUM, POJHOMN) SI3bIK U SI3bIK XUMUU;

3. ymeHue KIacCUPUUHUPOBATh XUMHUECKUE HIIEMEHTBI, IPOCThIC U CIIOKHBIE BEIIECTBA, B TOM YHCIE
Y OPraHUYEeCKUEe COEIMHEHHs], XMMUYECKHE PEAKIIMU [0 Pa3HbIM OCHOBAHUSM;

4. ymenue XapaKTepU30BaTh W3yYEHHBIE KJIACChl HEOPraHMYECKUX U OPraHUYECKUX COEAMHEHUH,
XUMHUYECKHE PeaKiuy;

5. eomoeHocmb TPOBOJAUTH XMMHUYECKHH HSKCHEPUMEHT, HaOMofaTh 3a €ro MpoTeKaHUeM,
(UKCHpPOBaTh PE3YyNIbTaThl CAMOCTOSTEIBLHOIO U JEMOHCTPUPYEMOIO SKCIEpUMEHTa M Jelarh
BBIBOJIBI,

6. ymenue GOpMYTUPOBATH XUMHUECKUE 3aKOHOMEPHOCTH, TPOTHO3UPOBATH CBOMCTBA HEN3YyUEHHBIX
BELIECTB 110 aHAJIOTMH CO CBOMCTBAMU M3yYEHHBIX;

7. nouck WCTOYHUKOB XMMHUYECKOM HWH(pOpMaluu, IMOJydyeHHe HeoOXonuMmon HHpopManuu, eé
aHaJIU3, U3TOTOBJIEHNE XUMUYECKOTO HH(POPMAIIMOHHOTO MPOAYKTA U €ro Mpe3eHTallNs;
énadenue 00s13aTENIbHBIMU CIIPAaBOYHBIMU MareprasiaMu: [lepronnueckoil cucteMol XMMHUECKHX
sanementoB JI. 1. MenneneeBa, TaOnuueil pacTBOPUMOCTH, DJICKTPOXUMHUUYECKUM  PSJIOM
HaNpPsDKEHUH METAIIOB, PSAJOM JIEKTPOOTPHULIATENIBHOCTH — JJIsl XapaKTEPUCTUKUA CTPOCHMS,
COCTaBa U CBOMCTB aTOMOB XMMHUYECKUX 31eMeHToB |—IV mepuonoB u o0pa3zoBaHHBIX HWMHU
MIPOCTHIX U CIIOXKHBIX BEIIECTB;

9. ycmamnoenenue 3aBUCUMOCTU CBOMCTB M NMPUMEHEHHs] BRKHEHIIMX OPraHUYECKHX COEIMHEHHMH
OT UX XMMHUYECKOTO CTPOEHHsI, B TOM 4YHCJIE€ U OOYCIIOBIEHHBIX XapaKTepOM 3TOrO CTPOCHUS
(MpeaenbHBIM WU HETIpEIeIbHbIM) U HATMYHEeM (PyHKIIMOHAIBHBIX TPYIIIL;

10. moodenuposanue MONEKYIT HEOPTAHNYECKUX U OPTaHUIECKHUX BEIECTB;



11. nonmumanue XWUMHUYECKOW KapTHHBI MHpPa KaK HEOTHEMJIEMOM YacTH IICJIOCTHOM HaydyHOM
KapTUHBI MUDA;

Il. B IICHHOCTHO-OPHEHTALIMOHHON cepe — aHaiuz u oyexka TOCICICTBUN IS OKPYKAroIIeh
cpezbl OBITOBOM M MPOU3BOJCTBEHHON AESITEILHOCTH YEJIOBEKA, CBSI3AaHHOW C MPOM3BOJICTBOM
U niepepaboTKON XUMUYECKUX MPOTYKTOB;

1. B TPYNOBOU cdepe — npogedeHue XUMUIECKOTO IKCTICPUMEHTA; pa38umue HaBbIKOB YIeOHOM,
MIPOEKTHO-UCCIIEIOBATENIbCKOM M TBOPYECKOW  JAECATEIBbHOCTH  NPU  BBIIOJHEHUU
WHJIMBHU1YaJIbHOTO IPOEKTA [0 XUMHUH;

IV. B cdepe 3mopoBoro obpasza XKM3HU — cobOn00eHue TIpaBUJ 0OE30MacHOTO OOpalIeHHs C
BEIL[ECTBAMH, MaTepuagaMu; OKa3aHUE MEePBOM MOMOIIM MPU OTPABJICHUSIX, 0)KOTaX U TPAaBMax,
MOJTyYEHHBIX B pE3yAbTaTe HAPYIICHHWS TMPABWI TEXHHUKH OCE30MacHOCTH TIpU pabore ¢
BEIIECTBaMH U 1aO0OPaTOPHBIM 000PYIOBAHUEM.

BbinmyckHuK Ha 0230BOM YPOBHE HAYYMTCS:

— IOHMMAaTh XMMHYECKYI0 KapTHHY MHUpPAa KaK COCTaBHYIO 4acTb LEJIOCTHOW HAy4HOH KapTHHBI
MUDa;

— packpblBaThb pOJIb XUMHMM M XHMHUYECKOIO IPOMU3BOJCTBA KaK IIPOU3BOJUTEIIBHOM CHIIBI
COBPEMEHHOI0 00I11eCTBa;

— (opMyIMPOBATH 3HAYEHUE XUMHHU U €€ JOCTHKEHUH B IOBCEAHEBHOM KHU3HU YEJIOBEKa;

— YCTaHaBJIMBATh B3aMMOCBS3H MEXKIAY XUMHEN U APYTUMHU €CTECTBEHHBIMU HAYKaMU;

— (GopMynIMpOBAaTh OCHOBHBIE IIOJIOKEHHUSI TEOPUM XHMHUYECKOTO CTPOCHMS OpPIraHHYECKHUX
coequHeHnii A. M. byrinepoBa UM WUIIOCTPUPOBAaTH MX NpUMEpaMH U3 OpPraHUYECKOd U
HEOPraHWMYECKON XUMHUU;

— apryMEHTUpPOBaTh YHUBEPCAJIbHBIM XapakTep XUMHYECKHX IOHSITHH, 3aKOHOB M TEOPHUH IS
OpPraHUYECKON ¥ HEOPraHMYECKON XUMHUU;

— ¢opmynupoBath [lepuonnueckuii 3akon J[. YI. MenneneeBa u 3aKOHOMEPHOCTH WU3MEHEHHUH B
CTPOGHHMU U CBONCTBAX XHUMHUYECKUX OHJIEMEHTOB U OOpa30BaHHbIX MMM BEIECTB Ha OCHOBE
[leproanueckoit cucteMsl Kak rpaguueckoro orodpaxenus [leproanueckoro 3akoHa;

— XapaKTepu30BaThb S- M P-dJIEMEHTHI, a TAKXKE JKEIEe30 M0 MX MoJIoKeHHIo B [leproamueckoit
cucreme J[. 1. Menpeneesa;

— KJIACCU(HUIMPOBATh XUMUYECKHUE CBA3H M KPUCTALIMUECKUE PELIETKH, OOBACHATh MEXaHU3MBI UX
oOpa3oBaHMsl W [JIOKa3blBaThb EAUHYIO MPUPOLY XMMHUYECKUX CBA3€H (KOBaJEHTHOH, WOHHOM,
METAJININYECKON, BOJOPOAHON);

— OOBSICHATh NPUYMHBI MHOTOOOpa3usi BEUIECTB, MCIOJb3Yys SBICHHUS H30MEpPUHU, T'OMOJIOTHH,
AJIJIOTPOIINN;

— KJaccu(pUIMpPOBaTh XMMHUYECKHUE PEAKIUUd B HEOPraHMYEeCKOW M OpPraHu4eckol XUMHUHU IO
Pa3IMYHBIM OCHOBAHUSM U YCTAHABJIMBAThH CHEIM(PHUKY TUIIOB peakiuil oT o0Iiero yepe3 ocooeHHOe
K €IUHUYHOMY;

— XapaKTepU30BaTh TWAPOIN3 KaK CIEeHU(pUUHBIH OOMEHHBIH MPOLECC U PACKPHIBATh €ro pojib B
YKUBOU M HEKUBOU MPHUPOIE;

— XapaKTepHU30BaTh JIEKTPOIU3 KaK CHEIU(PUUHBIN OKHUCIUTETbHO-BOCCTAHOBUTENBHBIN MPOLIECC U
OTIPEEIISAT €ro MPAaKTUYECKOE 3HAUCHUE;

— XapakTepU30BaThb KOPPO3HUIO METAIOB KaK OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIM MpOLECC U
npeasaraTb CocoObl 3aIUTHI OT HEE,

— KJaccu(puIUpoBaTh HEOPraHMUECKUE U OPraHNYECKUE BEIECTBA;

— XapaKTepu30oBaTh OOIIME XUMHYECKHE CBONCTBAa BaXHEMIIUX KJIACCOB HEOPraHMYECKUX U
OpPraHUYECKUX COeTMHEHUH B IJIaHe OT OOIIEro Yepe3 0OCOOEHHOCTh K €AMHUYHOMY;



— HCIIOJIb30BaTh 3HAKOBYIO CHUCTEMY XUMHUYECKOTO SI3bIKA NIl OTOOpaKeHUsI COCTaBa (XUMUYECKUE
(hopMyIIbI) ¥ CBOMCTB (XUMHUYECKUE YPABHEHUS) BEIIECTB;

— HCIIOJIB30BATh TMPaBWJIa U HOPMBI MEXIYHApOIHOW HOMEHKJIATYpHI IS Ha3BaHWUU BEIIECTB IO
dbopMynaM 1, HA0OOPOT, AJIsi COCTABICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (OPMYJ COSAMHEHHH 1O
WX Ha3BaHUSM;

— 3HaTh TPUBUAIbHBIC Ha3BaHUS BAXKHEHIIMX B OBITOBOM OTHOIIEHMM HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB;

— XapakTepu30BaTh CBOMCTBA, MOJyYEHHE M NPUMEHEHHE BaXHEHIIMX MpeJCTaBUTENEH KIAcCOB
OpPraHUYECKUX COCIMHEHMH (alIKaHOB, QJIKCHOB, AaJKWHOB, QJKAJUCHOB, apOMAaTHYECKUX
YTIE€BOIOPOAOB, CIIUPTOB, (PEHOJIOB, AIbJETUIOB, IPEACIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
CIIOHBIX 3(DUPOB U KUPOB, YIIIEBOJOB, AMUHOB, AMUHOKHUCIIOT);

—- YCTaHaBJIUBATh 3aBUCUMOCTbh IKOHOMHUKH CTPAHBI OT TOOBIYU, TPAHCIIOPTUPOBKU U MEepepabOTKU
YTIICBOIOPOJHOTO CBHIPhS (HEPTH U IPUPOTHOTO raza);

— JKCIIEPUMEHTANILHO MOATBEPKIaTh COCTAB U CBOMCTBA BaKHEUIINX MpPEICTaBUTENICH M3yUYEeHHBIX
KJIACCOB HEOPTraHMYECKUX U OPTaHUYECKUX BEUIECTB C COOJIIOJICHUEM IPaBUII TEXHUKH O€30MacHOCTH
Ui paboThl C XUMUYECKUMU BEIIECTBAMU U JIa0OpaTOPHBIM 000pyI0BaHUEM;

— XapaKTepU30BaTh CKOPOCTh XUMHUYECKON PEaKINK U €€ 3aBUCUMOCTD OT Pa3lInIHbIX (PaKTOPOB;

— XapakTepu30BaTh XMMHUYECKOE PABHOBECHE U €r0 CMEIICHHE B 3aBUCHMOCTH OT Pa3IMYHBIX
(baxTopoB;

— MPOU3BOAUTH PACUYETHI MO XUMUYECKUM (pOopMyrnaM M ypaBHEHHUSM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOIICHUN MEXTy YIaCTHUKAMH XUMHUYECKHUX PEaKIIHiA;

— co0MroaTh MpaBUiia AKOJIOTHYECKON 0e30MacHOCTH BO B3aMMOOTHOIICHHUAX C OKpYXKarouiei
cpenoii mpu oOpalieHN: ¢ XMMUYECKUMH BEIECTBAMH, MaTEPUAIIAMHU H ITPOIIECCAMHU.

BoinmyckHuk Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHThCSH:

— HCIIOJB30BaTh METOJbl HAYYHOIO TIIO3HAHUS NPU BBINIOJHEHUU IIPOEKTOB M y4eOHO-
HCCIEA0BATENbCKUX 3a/1a4 XUMHUYECKOW TEMAaTHKH;

— NPOTrHO3UPOBATh CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPIaHMYECKUX U OPraHUYECKHUX BEILECTB
Ha OCHOBE aHAJIOTHH;

— INIPOTHO3UPOBATh TEYCHUE XUMUYECKUX IPOLECCOB B 3aBUCUMOCTH OT YCJIIOBMM UX IIPOTEKaHUA U
IpesaraTb Coco0bl YIpaBlIeHUs STUMH MPOLIECCAMU;

— YCTaHaBIMBaThb B3aMMOCBA3M XMMHHM C @peIMETaMH T'yMaHUTapHOTO LHKJIA (S3BIKOM,
JUTEPaTypOil, MUPOBOM XY/10KECTBEHHON KYJIbTYpOil);

— pacKpbIBaTh POJIb XUMUUECKUX 3HAHUHN B Oyaylei MpakTUYeCKOM 1eATeIbHOCTH;

— packpbIBaTh poJib XMMHUYECKHMX 3HAHUH B (POPMUPOBAHMHU HHIUBUAYyAIbHON 00pa3zoBaTeNIbHOMN
TPaeKTOpUHU;

— IPOrHO3MPOBATh CIIOCOOHOCTh HEOPraHMYECKUX M OpPraHMYECKHUX BEIIECTB MPOSBIAThH
OKHCIIUTEIbHBIE W/UIM BOCCTAaHOBUTENBbHBIE CBOMCTBA C Y4ETOM CTENEHEH OKUCIIEHUS 3JIEMEHTOB,
00pa3yromnux ux;

— apryMEHTUpOBaThb E€IUHCTBO MHpa BEILUECTB YCTAHOBIECHUEM TIE€HETHYECKOW CBSA3H MEXIY
HEOPraHWYECKUMHU U OPraHNYECKUMU BEIIECTBAMY;

— BJIAJICTh XUMUYECKHM SI3BIKOM [T 00OTaIlleH!sI CJIOBAPHOTO 3araca U pa3BUTHs peuu;

— XapaKTEepHU30BaTh CTAHOBJIEHUE HAYYHOU TEOPUHU HA MpUMepe OTKphITHs [leprnonnyeckoro 3akoHa
U TEOPUH XUMUYECKOTIO CTPOCHMS OPraHUYECKUX BEILECTB;

— KPUTUYECKU OTHOCUTHCS K NCEBIOHAYYHOM XMMHUYECKON MH(pOpMalLKH, MOJy4yaeMOUd U3 Pa3HBIX
HUCTOYHUKOB;

— TOHUMAaTh T[JI0OaNbHBIE MPOOJIEMBI, CTOSAIIME TMEpe]l YEIOBEYECTBOM (SKOJIOTHYECKUE,
SHEPreTUYECKHE, CBIPLEBBIE), M NIPEAIATaTh IIyTH UX PELICHUS, B TOM YUCIIE U C IOMOIIBIO XUMHH.



2. COAEPXXAHUE KYPCA XUMHUHN
10 KJIACC
Tema 1. Teopusi crpoenusi opranudeckux coequnenuii A.M. byraeposa(3 1)

Ilpeomem opeanuueckou xumuu. OpraHAYeCKHe BELIECTBA: IMPHPOJHBIC, HUCKYCCTBEHHBIC U
cuHTeTnyeckue. OCoOEHHOCTH COCTaBa M CTPOEHHSI OPraHMYECKUX BellecTB. Butanusm u eo kpax.
[TonsiTre 06 yriaeromopoaax.

OcHogHble  noONoJCeHUsi meopuu  Xumuieckoeo cmpoenus bymnepoea. BaneHTHOCTb.
CrpykrypHbIe (hOPMYIBI — MOJHBIE U COKpamieHHbIe. [IpocThie (0 MHApHBIC) U KPATHBIC (IBOWHBIC U
TpoiiHble) cBsa3U. M3oMepsl 1 u3omepusi. BzauMHoe BiiMsHEE aTOMOB B MOJIEKYJIE.

demoncTpauuu. I[lnaBnenue, oOyriMBaHME M TOPEHHE OpPraHMYECKUX BemiecTB. Mojenu
MOJIEKYJI OpPraHMYeCKHX COEAMHEHUH pa3iIuyHbIX KiaccoB.OmnpeaeneHne 3JI€MEHTHOTO COCTaBa
OPraHUYeCKUX COCINMHEHUMN

JlabGoparopHbie onbIThI. 1. M3roToBiaenue Moeneid MOJIEKyJl OPraHUYECKUX COCIMHEHUMN.

Tema 2. Yri1eBo0POAbI U X NPUPOIHbIEe UCTOYHUKH (12 4)

IIpedenvhvie yeneeo0opoosi. Ankanwvl. Onpenenenue.l’ oMonornyeckuil psii aJIKaHoB U ero oomas
dopmyna. CrpykTypHas H30MepUAyriaepoaHol 1nenu. Pamukamel. HomeHknarypa ajakaHOB.
XUMUYECKHE CBOICTBA aJKaHOB(TOpEHHUE, PEAKIUH 3aMelleHHs (AJIOreHUPOBaHMs), peaKlIuu
pas3iioKeHUsT MeTaHa, PeaKIus ICTHAPUPOBAHNUS 3TaHA).

Henpeoenvhvie yeneaooopoowvi. Ankenvr. dtuned. Onpenenenue. ['oMonoruyeckuit psj alkeHOB.

Homenkuarypa. Crpykrypas u IIPOCTPAHCTBEHHAS (reometpuyeckas)
nzomepus.IIpoMelniuieHHOEOyYeHHE QJIKEHOB: KPEKUHT U JIeTUIPUPOBAHUE
ankaHoB.JlabopaTopHOe mOJIyYyeHHE OSTWIEHAa - peakuMs JAerujparanuuu 3TaHoja. Peaknuu

IIPUCOEAVMHEHNS: THAPATAL, THIPOraIOT€HUPOBAHNE, TaJIOT€HUpOBaHue, noaumMepusanuu. [Ipasuio
MapxkoBHuKOBa. OKHCIIeHUE aIkeHOB. KauecTBeHHbIE peakliiy Ha HENPEAEIbHbIE YTIEBOI0POAbI.

Anxaouenvi. Kayuyyxu. Onpenenenune. Homenknarypa. ComnpspkeHHble AueHbl. byramuen-1,3,
n3zonpeH. Peaxknus Jlebenesa.Peakuuu mnpucoenunHenus ankaaueHoB. Kaydyku: HaTypasbHbIH,
CHUHTeTHYEeCKUi (OyTaZlneHOBbIH, N30NPEHOBI). Bynkanuszauus kayuyka. Pe3una. D00HHUT.

Anxunwl. Onpenenenve. Homenknatypa. [lonmydenne u mnpuMeHeHue aieTuieHaXHMHUYECKHE
CBOICTBa aneTUIIeHa! TOpEHHUE, peakuuu IIPUCOEAVNHEHNSA : THPOTrAJIOTEHUPOBAHUE,
rajloreHupoBanue, ruaparanus (peakuuu Kydueposa). Bunuixiopu, moaMBUHUIXJIOPU.

Apenvi. Onpenenenuie.beH3on: ero cTpoeHue, HEKOTOpblE PU3NYECKUE U XUMUYECKUE CBONCTBA
(ropeHue, peakuuy 3aMelleHUs — TaJOr€HUPOBAHME, HUTPOBAHHE), MOITYYEHHE W IPUMEHEHHE.
OKCTpakuus.

Hegpmo u cnocoowt ee nepepabomku. IlonyTHbli HEeTAHOW ra3, €ro coctaB W (pakmuum —
ra3oBblif OeH3uH,ponaH-OyTraHoBas, cyxoil ras. Hedts, ee cocraB u mepepaboTka — MEpEroHka,
KpekuHr, pudopmunr. Hedrenpoaykrsl. OkTaHOBOE 4MCII0; OEH3UH.

Kamennwiti yeono u ezo nepepabomrxa. VIckomaemblil yrojib: aHTpAalMT, KaMEHHBIH, OYpBbIil.
KokcoBanue kamenHoro yriisa. KokcoBbli ra3z, aMmmuadHas BOJa, KAMEHHOYIOJIbHAsl CMOJIA, KOKC.
lNa3uduxanys u KaTaaUTHYECKOE THAPUPOBAHUEKAMEHHOT'O YIS,

JdemoncTpauuu. I'opeHre MeraHa, 3TaHa, aneTwieHa. OTHOIIEHHE METaHa, 3THIICHA, alleTUIeHA
u OeH30jla K pacTBOpaM IlepMaHraHatra kauuss U OpomHoi Boje. Ilomydenue sTuieHa peakuueit
JeTUpaTaly 3TaHoJIa U alleTWIeHa TUJPOIM30M KapOuaa Kanbplus. PasnokeHue xaydyka Npu
HarpeBaHWHU, HCIBITAaHHE TPOIYKTOB pa3jOkKEeHHS Ha HeNpenenbHOCTh, koulekuusi«Hedts u
He(TenpoayKTh», «KaMeHHBIN yroib U MPOAYKTHI €ro nepepadboTkuny, «Kayaykmy.

JlaGopaTopuble ombIThl. 2. OOHapyXeHUE TpPOAYKTOB TopeHust cBeudn. 3. MccriemoBanue
CBOWCTB Kay4yKOB.

Tema 3. Kuciopoa- u a3orcoaep:xamnue oprannyeckue coexunenus (14 1)

Oonoamomnvle  cnupmul.  Onpenenenue. DOyHKIUOHAIbHAS  THJAPOKCHIIbHAs  Ipymia.
I'omosnoruueckuil psa npeaeabHbIX 0JHOATOMHBIX cUPTOB.M30MepHst mookeHus: PyHKIMOHATBHOM
rpynmbl. BogoponHas cBs3b. XMMHYECHKHE CBOWCTBA COUPTOB. AubneruaHas rpynmna. Peaknus
sTepupuKanmuy,  ciaoxHsle  3¢upbl.  Ilpumenenune  cnuproB.  IlpumeHeHue  cnMpTOB.
JleficTBHEMETHIIOBOTO U 3TUIIOBOTOCIIMPTOB HA OPTaHU3M YEJI0BEKa.



Mnozoamomnvie cnupmei. Omnpenenenue. OTuineHrnukonb. Inunepun. IlonmydeHune u
XUMHUYECKHE CBOWCTBA MHOTOATOMHBIX CIIUPTOB. KauecTBeHHAs1 peakys HA MHOTOaTOMHBIE CITUPTHI.
AnTH}pU3.

@enon. CtpoeHue, NojyyeHue, cBOMCTBAa U npuMeHeHue (enona. KauecTBeHHBIE peakiuu Ha
¢denon. BzanMHoe BiIMsHUE aTOMOB B MOJIEKYJIE (heHOJIa.

Anvoecuodwvt. Onpenenenne. PopManibieru U aleTalIbAeTH. XUMUYECKHE CBOMCTBA albICTHUIOB.
KavecTBeHHble peakuuu Ha anbaeruisl. Peakiun nonukonaencanyn. KapoonunpHasrpynmna. KeToHsr
Ha [IpUMEpE aLeTOHA.

Kapbonosvie kuciomor. IlpenenbHple 0JHOOCHOBHbBIE KAPOOHOBBIE KMUCIOTHI, UX TOMOJIOTHUECKUI
psaa. llomyyenne u  npuMeHeHHE.XUMHUYECKHE CBOWMCTBa  KapOOHOBBIX  KHUCIOT.Peakius
sTepuduKamm.

Cnoocuvle 3¢pupol. Kupor. Peaxumst srepuduxanuu. Crnoxsabie d¢upbl. JKupbl, ©X cOCTaB U
ruAponn3 (KUCIOTHBIN U 1es10uHoM ). Mbuta. I uapupoBanue sKupos.

Venesoovl.  Yrnesompl. MoHocaxapuapl. [mroko3a  kak  ampaerupocnupT.  CopOwur.
MoJsiouHOKHCIOE M CHUPTOBOE OpokeHue Tioko3bl. DotocuHTe3. [ucaxapunapl. Caxaposa.
[Tonucaxapuael: Kpaxmail, HEJUII0JI03a.

Amunbi. AMUHOTpyIIa. AMUHBI TIpeJeNbHble U apoMaTuueckue. AHWIMH. [lonyyeHne aMHHOB.
Peakuun 3unnna. XuMuyeckue CBOWCTBA U IPUMEHEHHE AMUHOB.

Amunoxuciomul. beaku. AMUHOKHUCIIOTHI KaKk aM(OTEpHbIE OpraHU4YeCcKUe coequHeHUs . I nuuuH.
Peakuusa nonukonnencauuu. Ilentuanas cBsa3p. llepBuunasi, BTOpuYHasi, TpETUYHas CTPYKTYpbI
6enxoB. KadectBeHnsle peaknuu Ha Oenku. ['maponus. Jlenarypauus. buonmormueckue (yHKIum
OENKOB B OpraHu3Me.

JMemoncrpanun. OxucneHue cnupra B anpieruj. KauecTBeHHble peaklid Ha MHOTOATOMHbBIE
cnuptel. PacTtBopuMocTh (eHona B BoJAe MpU OOBIYHOW TemrmepaType W TNpU HarpeBaHHH.
KauectBennsle peakuuu Ha ¢eHos. KauecTBeHHblE peakuuu Ha anpierujsl. B3aumoneictBue
rimoko3el ¢ runapokcunom meau (II) xak ampnerugocnupra. KauecTBeHHast peakius Ha Kpaxmall.
[{BeTHBIE peakuu OEIKOB.

JlaGopaTopHble onbIThl. 4. CpaHeHHE CKOPOCTH MCMIApEHUs BOJBI U 3TaHoNA. 5. PacTBOpUMOCTh
TJIMIIEpUHA B Bojie. 0. XMMHUUYECKHE CBOMCTBA YKCYCHOM KUCTOTHL. 7. OnpeneneHne HenpeaebHOCTH
pPacTUTEIBHOIO MacJa.

IIpakTnueckas padora Ne 1. neHTuduKanum opraHuyecKux cOeAMHEHNH.

Tema 4. Oprannveckasi Xumusi u 06mectBo. (5 1)

buomexnonocus. Ilepuonsl ee pasButus. Tpu HampaBieHUST OWOTEXHOJOTHMU: TEeHHas (WU
TeHEeTHYECKasi)) HWH)KEHEepusl; KIETOYHAs WHXKCHepHs; OMoJlorndeckas HHXXeHepus. | eHeTndyecku
MoaupuumpoBanusle  opraHu3Mbl  (I'MO) u  TpancrenHas mnpoaykuus. KionupoBaHnue.
HNmmo6unu3oBaHHbIe (PEPMEHTHI U MX IPUMEHEHUE.

Ionumepwr. Knaccudukamus monauMepoB. VICKycCTBEHHBIEC TOJMMEPHI: EJUTYIOU I, alleTaTHBIMN
IIEJIK, BUCKO3a, IeJUIo(aH.

Cunmemuyeckue  nonumepsi. CHocoObl TOJyYEHHUS IOJMMEPOB: MOJUMEpHU3alUs U
MTOJINKOH/ICHCALIMSL. CuHTEeTHYECKHE  KAay4yKH. [TnacTmaccer: HOJUCTUPON,  Te(IIOH,
noJMBUHUIXJI0pUA. CUHTETHYECKHE BOJIOKHA: KapOH, HallJIOH, KeBJap, JIaBCaH.

JemoncTpanun. Komnekiuu miactMace, CHHTETUUECKUX BOJIOKOH U M3JENNN U3 HUX. PasnokeHue
MepOKCHUJIa BOAOPOJA C TOMOIIbIO Karanasbl NMPUPOAHBIX. KOJIEKIus CHHTETHUYECKUX MOOIIUX
cpencts (CMC), conepxammx 3H3uMbI. Vicnibitanue cpenst pactBopa CMC nHAMKAaTOpaMu.

JlabopaTopHbie onbITHI. 8. 3HAKOMCTBO B 00pa3iiaMy IIACTMACC, BOJIOKOH U Kay4yKOB.

IIpakTnyeckas padora Ne 2. PacriozHaBaHKE IJ1aCTMAcC U BOJIOKOH.

11 KJIACC

Tema 1. CTpoeHue BemecTs.

Ocnosnvle  ceedenuss o cmpoenuu amoma. CTpoeHHE aroma: SAPO U DIEKTPOHHAA
obomnouka.M3oronbl. Xumuueckuil sneMeHT. bonbiioi agpoHHbIiKoMUTaiiAep. YPOBHH CTPOCHHUS
BEIICCTBA.



Ilepuoouueckas cucmema xumuueckux snemenmos /. M. Menoeneesa 6 ceeme yuenus o cmpoeHuu
amoma. DU3NYECKUN CMBICIHOMEPOB: 3JIEMEHTa, Iepuoja, TIpyNNbl. BalleHTHbIE 3IEKTPOHBI.
DJNEeKTpOHHBIE KOH(MUTYpallMd aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHsI CBOWCTB JJIEMEHTOB B
Hepuoiax U rpymnmnax. DJIeKTpOHHbIE CeMEICTBa XUMUYECKUX 3JIEMEHTOB.

Qunocosckue ocHogvl obwnocmu Ilepuoouuecko2o 3aKkoOHa U MeoOPUU XUMUUECKO20 CMPOEHUS.
IIpennoceinku oTkpeiTus Ilepuonuyeckoro 3akoHa M TEOPUM XHUMHUYECKOro crpoeHus. Poib
JUYHOCTH B UCTOPUU XUMHUHU. POJIb IPAKTUKY B CTAHOBJIEHUM U PA3BUTUU XUMUYECKOW TEOPUHU.

Honnaa xumuueckas c6436 U UOHHble Kpucmannudeckue pewemku. KaTHOHBI —Kak
IIPOJYKTBOCCTAHOBJIEHUSI AaTOMOB METAJIJIOB. AHUOHBI KaK IIPOJYKT OKUCIIEHHS aTOMOB HEMETAJIJIOB.
HoHHas XxumMu4deckas CBsi3b U MOHHAsl KpUCTAININYECKas perieTka. IoHbl IpOCThIe U CIIOKHBIE.
Kosanenmnas xumuueckas céa3vb. Amomuvie U  MONEKYIAPHbIE KPUCMALIUYECKUE DEeuemKu.
KoBasieHTHas HemoJsipHas U MOJISIPHAs CBA3U. DJIEKTPOOTPULATEIbHOCTh. KpaTHOCTh KOBaJIEeHTHOM
cBs3u. OOMEHHBI W JIOHOPHO-AaKIENTOPHBIH MEXaHHW3Mbl 00pa30BaHWs KOBAJICHTHBIX CBSI3CH.
[TonspHOCTH CBSA3M M MOJSAPHOCTb MOJICKYJbl. MOJIEKYJIIpHbIE U aTOMHBIE KPUCTAIMUECKHUE
PELIETKH.

Memannuueckas céa3b. MeTaJuIMueckue  KpUCTAJUIMYECKHE  peleTKd. MeTamuyeckas
XUMHUYECKas CBA3b: HOHBI-aTOMBl M 3JEKTPOHHBIM ra3. du3nueckue CBOMCTBA METAJIOB U HUX
IIPUMEHEHHE Ha OCHOBE 3TUX CBOWUCTB. CIJIaBbl YEPHBIE U I[BETHBHIE.

Booopoonas xumuueckas cea3v.BonoponHas XuMUYecKas CBSI3b: MEXKMOJIEKYJISpHas M
BHYTPUMOJIEKYJIIpHAast. 3HaUCHHE BOJOPOJHOM CBSI3U B IPUPOJIE U KHU3HH YETIOBEKA.

llonumeper. IlonuMepsl, UX TMOJy4E€HUE: PEAKIUH IOJIMMEPU3aLUU U TOJIMKOHJEHCAIUH.
[Tnactmaccel. Bonokna. Heopranuueckue nosimmepsl.

Hucnepcuvie cucmemvi. JlucnepcHble CUCTEMBI: OuclepcHas (asa m AUCHEpCHOHHAs Cpena.
Knaccuukanus nucnepcHbIX CHUCTEMIT arperaTHOMY COCTOSIHUIO M 110 pa3MepaM 4acTHll (hasbl.
['pyOoaucniepcHble CUCTEMBL: AMYJIBCUHU CYCIIEH3UH, a3p030Jid. TOHKOINCIEPCHBIE CUCTEMBI: 30JIU U
reau. CUHEpe3uC U KoaryJsuus.

Jemonctpauuu. Pazmmunsie ¢popmsl [leproauueckoil cUCTEMbl XUMHUECKUX dyieMeHToB /JI. .
MenneneeBa.Moienb KpUCTAIIMUECKOW pemeTKH Xjopuaa HaTpus.O0pasibl MUHEPAJIOB ¢ HOHHOM
KPUCTAIJINYECKON PEIIETKOM: KaJblUTa, FajluTa, MOJEIN KPUCTAIUIMUECKUX PELIETOK «CYXOTo JIba»
(umm #oxa), anmasa, rpaduTa (WM KBapia). Mozaenas MOIsspHOro o0bema ra3zos.O0pasiibl pa3IMyHbIX
JUCIIEPCHBIX CUCTEM: SMYbCHM, CYCIIEH3MM, a’po3ieit, reneit u 3onei. Koarynsauusa.Cunepesuc.

JlaGopaTopHsble onbIThl. 1. MojenupoBanue METAJUIMYECKONH KPUCTAIIMYECKOH peleTku. 2.
Henatypanust Oenka. 3. Ilomydenune sMynbcuu pactutenbHOoro macna. 4. [lomydeHue cycrieHsuu
«U3BECTKOBOrO MoJIoKa».5. IlomydyeHue KOJUIOMIHOTO pacTBOpa KypHHOro OelKa M HCCIeOBaHUE
€ro CBOMCTB € ITOMOIIBIO JIA3EPHOU YKA3KH.

Tema 2. Xumnueckue peakuuu. (12 u)

Knaccuguxayus  xumuueckux peaxyuti. Peakuum 0e3 HW3MEHEHHMsS COCTaBa BEIECTBA:
aloTponu3anuu U usoMepusanuu. [Ipuunnel annorponuu. Knaccuduxanus peakuuil no yuciy u
COCTaBY PEareHTOB U MPOJYKTOB U 10 TerioBoMy 3¢ dekry. TepMoxumuueckue ypaBHEHUS peakiuil.

Cropocmb xumuueckux peaxyuii. CKOPOCTb XUMUYECKON peakuu U (PakTOpbl €€ 3aBUCHMOCTH:
IIPUPO/IA PEArMPYIOLIUX BELIECTB,IUIOMIAb UX CONPUKOCHOBEHMS, TEMIIEPATypa,KOHLUEHTpAaLUs U
Hanuuue Katanuzaropa. Karanuz. ®epmentsl. UTHruOUTOPHI

Xumuueckoe pasnogecue u cnocodovl ezco cmeujenus. OOpatumble peakiuu. OOrmas
XapaKTepUCTHKA peakly CUHTE3a aMMHUaKa U YCIOBUS CMELIEHUS PaBHOBECHS ITPOU3BOJICTBEHHOTO
IpolLecca BIpaso.

Tuoponuz. T'maponus oOpaTtuMbiii W HeoOpaTumblii. Tpu ciydas tupponmsa cojed. Poib
THJIposIn3a B oOMeHe BemiecTB. Posb ruposn3a B 3HEpreTHuecKoM OOMeHe.

Oxucaumenvro-eoccmanosumenvuvie  peakyuu. CreneHb  okucieHus.  OkuciauTens U
BoccTaHOBUTENb. OKUCIIEHNE U BOCCTAHOBJICHUE. DIIEKTPOHHBIN OanaHc.

Onexmponu3 pacniaeos u pacmeopos.lIpakmuyeckoe npumeHenue
anexmpoausa.l'anpBanoruacTuka. ['anpBanocrerus. Pa¢punupoBanue.



JdeMoHcTpanuu. DK30- U SHIOTEPMHUECKHE pEaKUH. TerioBble SIBICHUS NPHU PacTBOPEHUU
CEPHOM KHUCIOTHI 1 aMMHUAYHOM CEIUTPBI. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT MPUPOJbI BEIECTB HA
MpuUMepe B3aUMOJCHCTBUS PACTBOPOB PA3JIMUHBIX KHUCIOT OJMHAKOBOM KOHIICHTPALIMH C
OJIMHAKOBBIMH KycOYKaMu (TpaHyjamMH) [IMHKA U OJJMHAKOBBIX KYCOUKOB Pa3HbIX METaUIOB (MarHus,
LIMHKA, JKeJie3a) C PacTBOPOM COJITHOW KHUCJIOTHI. B3anmojeicTBHE pacTBOPOB CEPHOM KUCIOTHI C
pacTBopamMu TUOCYJb(haTa HATPUS PA3TUYHON KOHLIEHTPALMU U TeMIieparypbl. Mojiens KUIISIIEro
cinos. PaznoxkeHue mnepokcusia BOJOpOAA C TOMOIIBI) HEOPraHMYECKHUX KAaTalu3aTopoB (coiieit
xKelesza, Moauaa Kalusl) U IPUPOJIHBIX 0OBEKTOB, COAEPKAIIMX KaTanaszy (CbIpoe MsICO, KapTodeb).
[Ipocreiile OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIMU: B3aUMOJCHCTBUE ILMHKA C COJISTHOM
KUCJIOTOM W xkene3a ¢ cyinbdarom meau (II). Moxenb snekrponmsepa. Mojenb AIEKTPOIU3HON
BAHHBI JUISI IOJTYYEHUS ATTFOMUHUSL.

JlaGopaTopubie onbIThl. 6. [IpoBeneHne peakuuii, UAYIMMX 10 KOHIA, MO MpaBmiy beptoie. 7.

PasznoxxeHue nepokcuaa BOAOpOJa C MOMOIIbIO AMOKcHIa Mapranina. 8. CmelleHue paBHOBECHSB
cucteme Fe3+ + 3CNS— < Fe(CNS)3.9 . HcnbeiTanue WHAMKATOPAMU CPEIbl PacTBOPOB COJIEH
pasznuunbix TunoB. 10.BzaumopeiictBue pactBopa cynbgarta meau (II) ¢ xene3oM U rUAPOKCHAOM
HaATpHUSL.

IIpakTnueckas padora Nel. PemieHue 5SKCHEpUMEHTANbHBIX 3a4ad MO TeMme «XUMHYecKas
peaxkuus»

Tema 3. BemecTBa 1 UX CBOIiCTBa

Memannvr. O6mue pusmueckue cBoiicTBa MetawioB. Kiaccuukaius METaioB B TEXHUKE U
xumun. O0I1Ire XMMHYECKHUe CBOMCTBA METAIIOB. Y CJIOBHS B3aUMOJICHCTBHUS METAIIJIOB C
pacTBOpaMu KHCJIOT U cojiei. MeTtaimoTepmMus.

Hememannwi. bnazopoonvie 2cazvi. Hemeramnsl kak okuciauTenu. Hemerannsl kKak BOCCTAHOBHUTEIH.
Psan anekroorpunarensHocT. IHEpTHBIE U 0J1aropoIHBIE ra3bl.

Kucnomwvr neopeanuueckue u opeanuuyeckue. KUCIOTBI ¢ TOYKH 3PEHHS] aTOMHO-MOJIEKYJISIPHOTO
yueHusa. KucinoTel ¢ TOUKM 3peHHs] TEOpUHU DIIEKTPOJUTHUECKON aucconuanuu. Kucimorsl ¢ Touku
3peHHst IpoTOHHOU Teopuu. O6ImuKe XuMrueckue cBoiicTBa kuciot. Kinaccudukanus Kucmior.

Ocnosanus neopeanuveckue u opeanuyeckue.OCoBaHUS ¢ TOUKH 3pEHUS ATOMHO-MOJIEKYJISIPHOTO
yueHusi. OCHOBaHHUS ¢ TOUKH 3PEHUS TEOPUH IIEKTPOIUTHUECKOHN nrucconanui. OCHOBaHMSI C TOUKH
3peHus MPOTOHHOU Teopun. OOITMEe XUMHUECKHE CBOMCTBAa OcCHOBaHUM. Kiaccudukaiys ocCHOBaHUH.

Amgpomepnvie  coedunenuss Heopeamuyeckue U opearHudeckue.AMQPOTEpHBIE OKCHUIBI U
ruapokcuabl. [lonydyenne u cBoiicTBa aMpOTEPHBIX HEOPraHUUYECKUX COCTUHEHUH. AMUHOKHUCIIOTHI —
am(oTepHble OpraHudeckre coeAnHeHus. [lenTuasl 1 nenTuaHas CBs3b.

Conu. Knaccudukanus coneil. XKecTkoctb BoJibl M criocoObl ee ycTpaneHus. Ilepexon kapooHata
B rupokapOoHaT 1 oOparHo. O01Me XMMUYECKHe CBOWCTBA COJIEH.

Hemoncrpaumu. Komrekuuss  mertamioB. Komtekuust  HemertamioB.  BsaumopelictBue
KOHILIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Menblo. Bembliika TepMUTHON cMecu. Bemblinika 4epHOro
Iopoxa. BeITeCHEHHE rajgoreHoB M3 WX pacTBOPOB JIPYTMMH rajioreHamu. B3aummonencTBue mapos
KOHIICHTPUPOBAHHBIXPACTBOPOB COJSHOM KHCIOTHI W amMMuaka («abIM Oe3 orHs»). [lomyuenue
aMMHaKa 1 uzydeHue ero cBoicts. [lomyuenue ampoTepHOro ruipOKCUAA U U3Yy4eHHUE €ro CBOMCTB.
[TonydeHne xecTKON BOJBI M YCTPAHEHUH €€ KECTKOCTH.

JlaGopaTopHbie onbIThI. 11.IloydeHne HepacTBOPUMOTO TMAPOKCUAA U €T0 B3aUMOJCHCTBHUE C
kucinotoi. 12. HMccrnenoBaHMe KOHUEHTPUPOBAHHBIX PACTBOPOB COJSSHOM M YKCYCHOM KHCIIOT
KamneJbHBIM METOJOM TMpU WX pa3z0aBieHWd Boaou. 13. Paznmuunblie cimydanm B3auMOACHCTBUS
PacTBOPOB COJIEN aTFOMUHUSA CO LIEN0Ubl0. 14. YCcTpaHEeHUE )KEeCTKOCTH BOJBI.

IIpakTuyeckasi padora Ne2. Pemenue sKcriepuMeHTaIBHBIX 3a/1ad 1o TeMe «BermecTtBa U ux
CBOMCTBA.

Tema 4. XuMus u coBpeMeHHOe 00111eCTBO.



Xumuueckas mexuonoeus. Ilpouzgoocmeo ammuaka u mMemanonda. XUMHUECKass TEXHOJOTHSL.
XHWMHUYECKHE MPOLECCHI, JIEXKAIINE B OCHOBE ITPOM3BOJCTBA aMMHaKa M METAHOJa. XapaKTEepPUCTHKA
3THX mpoueccoB. O0mMe HayYHbIe TPUHLIUIIBI XUMUYECKOTO ITPOU3BOICTBA.

Xumuueckas 2epamomuocms Kak KOMNOHeHm oOujeli Kylbmypsl yenosekd. MapKUpoBKa,
YIIaKOBOYHBIX MaTEpUAJIOB, JIEKTPOHUKU M OBITOBOM TEXHUKH, SKOJIOTUYHOTO TOBapa, MPOAYKTOB
MUTAHUSL, STUKETOK M0 YXOY 3a OJEXKI0M.

JdemMoHcTpanuu. Mozens NPOMBIIUIEHHONM YCTaHOBKHU IIOJYYEHHsI CEpHOM KHUCIOTHL. Mozenb
KOJIOHHBI CHHTE3a aMMuaka. BuaeodparMeHThl U claiiibl O CTENEHH SKOJIOTMYECKOH YUCTOTHI
TOBapa.

JlaGoparopHuble onbIThl. 15. M3yueHne MapKHpPOBOK pPa3IMUHBIX BHUIOB IMPOMBIIUICHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB

3. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koa-Bo | OcHoBHEBIE BHABI AeATEILHOCTH OcHOBHBIE
YpOKa Conepxanue qyac o0yuawumuxcs (Ha ypoBHe HanpaBJIeHUs
(pa3neJibl, TEMBbI) YHHBeEpPCAJbHBIX Y4eOHbIX BOCIIUTATEIbHOM
AecTBUil) JeATeJbHOCTH
Tema 1. Teopus 3 1,2,35
CTpOeHus
OpPraHu4ecKux
coeIuHeHu
1 [Ipenmer oprannyeckoii 1 Harot ONpeICIICHUS
XUMHUU MOHATUAMOP2AHUYECKAs — XUMUA,
npupooHble, UCKYCCMBEHHble U
CUHmMemu4ecKkue  OpeanuyecKue
coeOuHeHus. [Tonumarot
0COOCHHOCTH, XapaKTepU3YIOLIne
OpraHUYECKHE
coeaunenus. Kiaccupuuupyror ux
Ha OCHOBE IIPOMCXOXKICHMUS U
nepepaboTKu.  APryMEHTUPYIOT
HECOCTOSITEJIBHOCTh ~ BUTAJIM3MA.
XapakTepusyoT U3YYEHHYIO
TEOPHUIO
OCHOBHBIE TIOJIOKEHUS 1 Jaror OIpeAeIeHUs u
2 | TeOpHH XMMUYECKOTO Xxummuueckoe crpoeHue.HazpiBaror
CTPOEHMS OPraHNYECKUX n3y4aeMble BELIECTBA o
COETMHEHU N «TPUBHAIIBHOW» HOMEHKJAType M
A. M. bytneposa HOMEHKJIaType HIOITAK.
3HaKOMSTCA C OCHOBHBIMH
nosnoxkennamu TXC Bbyrtneposa.
XapakTepus3yroT H3y4YECHHYIO
teoputo [loHumMaroT 3HaUYeHUE
TXC B COBpEMEHHON XHWMHH.
N3omepsl 1 uzomepus.




Conep:xkanue
(pa3zaeJibl, TEMbI)

Koa-Bo
yac

OcHoBHbIE BU/bI 1eITEJIbHOCTH
o0y4yaromuxcs (Ha ypoBHe
YHHMBEPCAJIBHBIX YUeOHBIX

aecTBUIA)

OcHoBHbBIE
HanpaBJeHUsl
BOCIIUTATEJIbLHOM
JeITeIbHOCTH

Bzaumnoe BIIUSIHUE
aTOMOB B MOJIEKYJIE.

Harot
2omono0e,

OTIpENIeTICHUST  TTOHATHUSIM
20MON02U4eCKUull  psio,
usomepus.

CocraBisoT CTPYKTYpHBIC
bopMybl M30MEpOB
HPEIUIOKEHHBIX YIIIEBOIOPOIOB, a
TAKKEe HAXOJSIT H30MEPhl CpeIu
HECKOJIbKHX CTPYKTYPHBIX
bopmyn COCTUHEHH.
CTpyKTypHpYIOT y4eOHYyIO
UH(OPMAIIHIO.

Tema 2.
YrieBoaopoasbl u UX
NMPUPOAHBIE
HCTOYHUKHU

12

2,3,4,5

IIpenenbuble
YTJIEBOJOPOABL. AJTKAHBI

XUMHYECKHE CBOMCTBA
AJIKaHOB

JaroT omnpeneneHuss NOHATHIM:
20MONI02UYECKULL A0,
npOCMpaHCcmeeHHoe cmpoeHue
ankanos.  HasplBalOT  mpaBmiia
COCTaBJICHUS HA3BaHUN aJIKaHOB.
Ha3zeiBarot aJIKaHbI o
MEXIYHApOAHOU HOMEHKJIATYpE.
3HaKOMATCS C  BaXKHCHIIMMU
(U3HYECKUMA W XHUMHYECKUMHU
CBOMCTBaMH

MpEAENbHBIX YIIIEBOJI0POIOB.
Habumonarotr geMoHCTpUpyeMble 1
CaMOCTOSTEIIBHO MIPOBOIUMBIE
OTBITHI, XHUMHUYECKHUE pEaKIIUH,
MPOTEKAIIUE B TMPUPOJIE U B
OBITY. [Iporuosupyror,
QHATM3UPYIOT W OIEHUBAIOT
MOCJEACTBUS JUIsl  OKpYyXKarolen
Cpelibl OBITOBOM u
MIPOU3BOJICTBEHHOMN JIESITEIIbHOCTH
JeJIOBEKA, CBSI3aHHOM c
nepepaboTKOM BEIIECTB.

Henpenensueie
YTJIEBOAOPObI. AJIKEHBI

3HAKOMATCA c IpaBUJIaMu
COCTaBJIEHMS HA3BaHUU aJIKEHOB.




ypoka

Conep:xkanue
(pa3zaeJibl, TEMbI)

Koa-Bo
yac

OcHoBHbIE BU/bI 1eITEJIbHOCTH
o0y4yaromuxcs (Ha ypoBHe
YHHMBEPCAJIBHBIX YUeOHBIX

aecTBUIA)

OcHoBHbBIE
HanpaBJeHUsl
BOCIIUTATEJIbLHOM
JeITeIbHOCTH

Peaknun
MIPUCOCTUHCHHS
AJIKEHOB

Ha3zsiBarot AJIKCHBI
110 MEKTyHapOHOMN
HOMEHKJIAType. 3HAKOMATCS ¢
BOXHEHIIMMUA ~ (DU3UYECKUMH U
XHUMHYCCKUMU CBOMCTBaMM
HEMPEIEIbHBIX  YIJIEBOJOPOIOB.
YcraHnaBiauBaT 3aBUCUMOCTh
MEXIY TUIIOM CTPOCHUS
yIJIeBOAOpOAA u ero
XHUMHYECKHUMU CBOMCTBaMH.
Hasremaror KQueCTBEHHbIC
peaKkIy Ha KPaTHYIO CBSI3b.
Habmronator j1eMoHCTpUpyeMbIe
U CaMOCTOSITEIBLHO MPOBOIUMBIC
OTBITBI, XHMMHUYECKHE PEaKIUH,
MPOTEKAIOIIUE B TMPUPOJIE U B
OBITY

Ankanuensl. Kayuyku

HaszpiBaroT romoJsiornyeckui psia
aJIKaJUCHOB. 3HaKOMSTCS C
MpaBUIaMu COCTaBJICHUSA
Ha3BaHUM ankagueHoB. Ha3bIBaroT
aJKaJUuEeHbl 1O MEXIYHapOJIHON
HOMEHKJIAaType. 3HaKOMATCA CO
CBOMCTBaAMM KayudyKa, 00JIacTsIMU
ero MIPUMEHEHUS.
OcCyl11eCTBISIFOTCAMOCTOSI TENbHBIN
MOUCK XMUMHUYECKON WHbOpMaIuu
C HCIOJB30BAHUEM Pa3TUYHBIX
HCTOYHUKOB. CTpyKTypupyroT
y4ueOHy0 UH(OpPMAIIHIO

AJKUHEBI

3HAKOMSTCS c MpaBUJIaMU
COCTaBJICHUS Ha3BaHHWI aJIKWHOB.
HasreiBaroT AJIKUHBI
10 MEKTYHApOIHOMN

HOMEHKJIAType. 3HaKOMATCA CO
croco0aMu 00pa3oBaHUs CUTMa U
CHMBOJIOM, TO €CTh T-CBS3€CH,
BaXHENIIMMU  (QU3HMYECKUMU U
XAMHUYECKUMU CBOMCTBAMHU JTHHA
KaK OCHOBHOT'O Hpe)ICTaBI/ITeJ'IH
AJKHHOB. CaMOCTOSITEILHO
IOOBIBAIOT HOBOE  JIa  cebs
XUMHYECKOe 3HAHHE, HCIOIb3Ys
JUISL 3TOTO JIOCTYITHBIE UCTOYHUKHA




ypoka

Conep:xkanue
(pa3zaeJibl, TEMbI)

Koa-Bo
yac

OcHoBHbIE BU/bI 1eITEJIbHOCTH
o0y4yaromuxcs (Ha ypoBHe
YHHMBEPCAJIBHBIX YUeOHBIX

aecTBUIA)

OcHoBHbBIE
HanpaBJeHUsl
BOCIIUTATEJIbLHOM
JeITeIbHOCTH

uHpOopMaIu

10

11

Apenbl

I'eneTnueckas cBs3b
MEXIY
YTJIEBOJOPOAAMH

3HAKOMSATCA € BaKHEUIIMMU
(GU3MYeCKUMU W XUMHYECKUMU
CBOICTBaMH Oenzona KaK
OCHOBHOTO MIPEICTAaBUTEIIS
apeHoB. BrpigensioT riaBHOe mnpu
paccMOTpeHHH OcH3oma B
CPaBHEHUHU C TPEIENbHBIMU U
HemnpeIeIbHbIMU
yIIEBOIOPOIAMU, B3aMMHOE
BIIUSTHUE aTOMOB B MOJIEKYJIC.
CamMocTosATenbHO NOOBIBAIOT
HOBOE I Ce0sl XUMHUYECKOe
3HaHHUE, WCIONBb3YsA [UJIsI ATOrO
JOCTYITHBIE HUCTOYHUKHU
nHpopmauu

YcraHaBIuBaoT B3aHMOCBS3b
MEXKJY COCTaBOM, CTPOCHHEM U
CBOMCTBaAMH MpeICTaBUTENEH
KJIacCOB YIJIEBOAOPOJOB
OnuCEIBaIOT TSHETUYECKHUE CBI3H
MEXKy KJIacCaMU YIJIEBOJOPOAOB

12

13

Hed1b 1 ciocoOsl ee
nepepadoTKu

KamenHslii yross u ero
nepepadoTKa.

BAOKHENIIME
HaIpaBJICHUs MCIOJIb30BaHUs
HedtH: B Ka4yeCcTBe
SHEPTreTUYECKOTrO ChIPbsi U OCHOBBI
XUMHUYECKOTO CHUHTE3A.
CTpyKTypHUpYyIOT y4eOHyI0
nHpopmanuo

Haszpisaror

XapakTepusylT MPOUCXOKICHUE
i OCHOBHEIE HarpaBJICHUS
WCIIOJIb30BaHUs U TepepaboTKu
KaMEHHOTO yris. YCTaHaBIMBaTh
3aBUCHMOCTh MEXAY OObeMaMu
n00bYM KamMeHHOTO yriisi B PO u
OIOHKETOM

14

O060061EHNE U

CHCTEeMaTHU3alus 3HaHU!

10 TEME
«YTIIeBOAOPOABI U HX
MPUPOIHBIE

Ha3zsiBarot HN3ydacMbIC BCHICCTBA
110 «TpPIBHaJIBHDfI» HOMCHKIJIATyp€

n  HomeHkiatype  HIOITAK.
CocraBnsoT CTPYKTYpHBIE
(bopmyIbI OpPraHMYECKUX




ypoka

Conep:xkanue
(pa3zaeJibl, TEMbI)

Koa-Bo
yac

OcHoBHbIE BU/bI 1eITEJIbHOCTH
o0y4yaromuxcs (Ha ypoBHe
YHHMBEPCAJIBHBIX YUeOHBIX

aecTBUIA)

OcHoBHbBIE
HanpaBJeHUsl
BOCIIUTATEJIbLHOM
JeITeIbHOCTH

HUCTOYHHUKU

COCIMHEHHI M HX HU30MEpOB.
3anuchIBalOT pPEaKUUU METaHa,
JTaHa, J3TWJICHA,  alleTUJICHA,
OyraaueHna, OeH3oia.  3HAIOT
OCHOBHBIE CrocoObl 170:¢
MoJiyueHuss W obiactu  HX
IIPUMECHEHHUS IIporuosupytor,
QHAIM3UPYIOT U OLEHUBAIOT
MOCJENCTBUS JUISl  OKpYyXKarolen
cpenbl ObITOBOM u
MIPOU3BOJICTBEHHON JAESITEIbHOCTU
YeJIOBCKA, CBSI3aHHOM c
nepepaboTKOM BEIIECTB.

15

KonTponbhas padota Ne
1 mo Teme
«YTIeBOIOPObI U UX
HOpPUPOHbIE
HUCTOYHUKU

JIeMOHCTpUPYIOT YMEHHE
ONpENENATh THUIBl XUMHUYECKHUX
CBSA3€H. YBEPEHHO IIOJb3YIOTCS
XUMUYECKOM TEPMHUHOJIOTMEN U
cuMBOJIMKOH. [IpoBonsAT pacdersl
0 XUMHYECKUM GopMylnaMm H
YPaBHEHUSIM.

16

17

18

Tema 3. Kuciopon- n
a3oTcojeprKalme
OpraHuyecKue
coeTMHEHUs

OI[HOE[TOMHBIG CIINPTHI

XUMHYECKHE CBOUCTBA
CIIUPTOB

MHOroaToMHbI€ CIIMPTHI

14

3HaKOMATCA  CO  CTPOCHHUEM,
TOMOJIOTHYECKUMU psaaMu
COUPTOB  PA3JUYHBIX  THUIIOB,
OCHOBaMU HOMEHKJIATYpBI
COUPTOB U TUNAMU H30MEPHUH Y
HuX. CpaBHHMBAIOT U 0000LIAIOT,
XapAKTEPU3YIOT CBONCTBA
COMPTOB Ha OCHOBE aHalIM3a
CTPOEHHMSI  MOJEKYJ]  CHUPTOB.
Wnentudunmpyror

MHOT0aTOMHBIE CIUPTHI c
IIOMOIIBIO Ka4yeCTBEHHOU
peakiuu. 3HaKOMSITCS c
OCHOBHBIMH criocobamu
MONYyYeHUsT W  TPUMECHCHHUSIMHU
BaKHEHIITNX MpeaCTaBUTENEH
KJlacca cnuptoB.Habmonaror
JEMOHCTPUPYEMBIE u
CaMOCTOSITEIIEHO MIPOBOMMbIE

2,3,4,5




ypoka

Conep:xkanue
(pa3zaeJibl, TEMbI)

Koa-Bo
yac

OcHoBHbIE BU/bI 1eITEJIbHOCTH
o0y4yaromuxcs (Ha ypoBHe
YHHMBEPCAJIBHBIX YUeOHBIX

aecTBUIA)

OcHoBHbBIE
HanpaBJeHUsl
BOCIIUTATEJIbLHOM
JeITeIbHOCTH

ONBITBI, XHMHYECKUE pEaKIHH,
NpOTEeKAIoIIMe B IPHPOAEC U B
ObITY

19

denon

3HaKOMATCA C OCOOCHHOCTSAMU
CTpOCHHS MOJIEKYJIbl (heHOoJIa U Ha
OCHOBE 3TOT0 MPEJICKa3bIBAIOT U
Ha3bIBAIOT 10 YYEOHHMKY €ro
cBoiicTBa. HasbIBarOT OCHOBHBIE
CHO0COObI MOJIy4eHUS u
[IPUMEHEHUS ¢deHona.
CTpyKTypHpYIOT y4eOHyIO
nH(pOpMaIHIo

20

ANLIeruael

3HaKOMSATCA CrOMOJIOTHYECKUMU
panamMu u OCHOBOU
HOMEHKJIATypbl aIbACTH]IOB.
OnpenensaroT CTPOEHHUE
KapOOHUJILHOW TPYIIBI U HA 3TOU
OCHOBE YCBAaMBAaIOT OTJIMYHE U
CXOJICTBO QJIBJIETUIOB U KETOHOB.
3HaKoOMATCA C  BaKHEHIIUMU
CBOMCTBaMHU OCHOBHBIX
MIPEACTaBUTENEN ITUX KJIACCOB, X
3HAYEHUSIMU B NOPHPOJE U
IIOBCEIHEBHOU KUA3HU
yenoBeka. UaeHTupuupyoT
aJbJAETH]IbI c ITOMOILIBIO
Ka4eCTBEHHOU peaxkuuu.
Habmtonarot neMoHcTpUpyeMble U
CaMOCTOSATENIEHO IIPOBOAUMBIE
ONBIThI, XHUMHUYECKHE PEaKIUH,
MIPOTEKAKIIAE B IPUPOJE U B
ObITY

21

KapOoHOBBIE KUCIIOTHI

3HAKOMATCA ~ CrOMOJIOTMYECKUMU
psaamu 51 OCHOBOM
HOMEHKJIaTypbl KapOOHOBBIX
kucaoT. OnpenensoT CTpOeHue
KapOOKCHIIbHOM IpYyTIIbI.
3HaKOMATCS C 00InMH
cBOMcTBaMH KapOOHOBBIX KHCIOT.
IIpoBonsar CpaBHEHUE Cco
CBOICTBaMH MHUHEPATBHBIX
KHCJIOT, X 3HaYeHHEM B IIPHUPOJIE




ypoka

Conep:xkanue
(pa3zaeJibl, TEMbI)

Koa-Bo
yac

OcHoBHbIE BU/bI 1eITEJIbHOCTH
o0y4yaromuxcs (Ha ypoBHe
YHHMBEPCAJIBHBIX YUeOHBIX

aecTBUIA)

OcHoBHbBIE
HanpaBJeHUsl
BOCIIUTATEJIbLHOM
JeITeIbHOCTH

Y TIOBCEIHEBHOM KU3HU YEIIOBEKA.
HaOnronarot neMoHCTpUpYEMbIE U
CaMOCTOSITENTLHO MIPOBONMbBIC
OTBITBI, XHUMHUYECKUE PpEaKIIUU,
MPOTEKAIOIIUe B TPUPOAEC H B
OBITY

22

Crnoxwuble 3(hupsl 1
KHUPBI

3HaKOMSATCS u Ha3bIBAIOT
CTPOEHUE, M10JIy4YEHHE, CBOMCTBA U
UCIOJIb30BAHUE B OBITY CIOMXHBIX
s¢upoB u  xupoB.Pazauuaror
peakuuu  3TepuduUKaLUU  Kak
oOpatuMblii OOMEHHBIN IpoLecc
MEXJIy KHCIOTaMH M CHUPTaMH.
XapakTepusyroT 0COOEHHOCTH
CBOWCTB JKHPOB Ha  OCHOBE
CTPOCHHMSI HUX MOJIEKYN, a TaK¥Ke
KJaccu(UKALMU KUPOB IO UX
COCTaBy M MPOUCXOXKIEHUIO U
IIPOU3BOJICTBO TBEPABIX KUPOB HA
OCHOBE PacTUTEIBHBIX
MacenCaMoCTOSITENbHO 100bIBAIOT
HOBOE Juid ce0s XUMHYECKOe
3HaHHUE, HCIOJB3Yys [UIsl OTOrO
JOCTYTIHbIE UCTOYHUKHA
nH(pOpMaIHH;

23

Yrnesoanl

Ha3zpiBaror KJ1accu(UKALUIO
YIJIEBOJIOB o pa3IU4HbIM
MIPU3HAKAM. 3HaKOMSITCS c
XUMHUYECKHUMHU CBOMCTBAMH.
OOBsCHIIOT XUMHUYECKHE
CBOMCTBA HA OCHOBAaHUU CTPOCHUS
MOJIEKYJIBI. 3HaKoMATCA co
3HAYEHUSAMU YIJIEBOJIOB B
NPUPOAE U JKU3HU 4YEIIOBEKA U
BCEX OKUBBIX OpraHU3MOB Ha
3emsie. ONHKCHIBAlOT  CBOWCTBA
IJIIOKO3bl  KaK  BeIecTBa €
JIBOMCTBEHHOM
¢byHKIME(ampaeruocnupTa).
VYcTaHaBIMBAaKOT MEXIPEIMETHBIE
CBSI3M XUMHMHU U OHOJOTMM Ha
OCHOBE pacKpbITUs
OHOJI0TrH4YeCcKOn ponu u
XUMHUYECKHX CBOMCTB Ba)KHEMIIIHNX




ypoka

Conep:xkanue
(pa3zaeJibl, TEMbI)

Koa-Bo
yac

OcHoBHbIE BU/bI 1eITEJIbHOCTH
o0y4yaromuxcs (Ha ypoBHe
YHHMBEPCAJIBHBIX YUeOHBIX

aecTBUIA)

OcHoBHbBIE
HanpaBJeHUsl
BOCIIUTATEJIbLHOM
JeITeIbHOCTH

MpEeACTaBUTENEN MOHO-, JHU- U
MOJIMCaXapuI0B. Ha3ssiBaroT
Ba)XHEHIIME CBOMCTBA Kpaxmaya u
LEJUTEOJIO3BI Ha OCHOBAaHUH
paznuuuit B CTPOEHHUH.
Habmonarot gemMoHcTpupyemble u
CaMOCTOSTEIIEHO MPOBOJIMMBIE
ONBITBI, XHUMHUYECKHE PEAKIIUH,
MPOTEKAKIINE B IPUPOJIE U B
OBITY

24

O060061IeHNE U
cucTeMaTu3aIus 3HaHui
10 TEME
«Kucnopoaconaepxaiiue
OPraHUYECKHUE
COECIUHEHUY

3HAIOT  BaXHEWIIMEe  peakluu
IpeACTaBUTENEN
KHCIIOPOICOAEPKAIINX
OpPraHUYECKUX COCTMHEHHIA.
OO6001maT 3HaHUS U JEJalT
000CHOBaHHBIE BBIBO/IBI 0
3aKOHOMEPHOCTSIX U3MCHEHUS
cBOMcTB  BemiecTB.ONpenestor
BO3MOYXHOCTHU MPOTEKaHUs
XUMHYECKHIX MpEeBpaICHHH.
[Iporno3upyror, aHATU3UPYIOT U
OLICHUBAIOT  TOCHEACTBHUS s
OKpY>KaroIe cpeasl OBITOBON U
MIPOU3BO/ICTBEHHON JESTEIbHOCTH
YeJI0BeKa, CBSI3aHHOU c
nepepaboTKON BEIIECTB.

25

AMUHEL

3HaKOMSATCSA " HAa3bIBAIOT
KIaccUUKaINIO, BUIBI U30MEPUN
aMUHOB u OCHOBBI 170'¢
HOMEHKJIATYPBI. [IpoBonsar
CpaBHEHUE CBOWICTB AaMHUHOB WU
aMMHaKa.3HaKOMSITCS C
OCHOBHBIMH

CHOCOOAMHUIIONYYCHHSI aMHHOB U
1704 MIPUMEHEHUEM.
CamocTosiTenbHO TOOBIBAIOT
HOBOE JUIA ce0s XUMHUYECKOe
3HaHUE, HCHONBb3YyS [JIsl 3TOro
JOCTYITHBIE UCTOYHUKHU
uH(pOpMaINH;

26

AMuHOKHCIOTEL. benku

3HaKOMSTCS )51 Ha3bIBarOT
Knaccn(bmcaumo, BUIbI U30OMCPUU
AMHWHOKHCIIOT u OCHOBBI ux




ypoka

Conep:xkanue
(pa3zaeJibl, TEMbI)

Koa-Bo
yac

OcHoBHbIE BU/bI 1eITEJIbHOCTH
o0y4yaromuxcs (Ha ypoBHe
YHHMBEPCAJIBHBIX YUeOHBIX

aecTBUIA)

OcHoBHbBIE
HanpaBJeHUsl
BOCIIUTATEJIbLHOM
JeITeIbHOCTH

HOMeHKJaTyphl. [IpeackaspiBaroT
XUMHUYECKHUE CBOMCTBa
AMHUHOKHUCIIOT Ha OCHOBE
IIOJIy4YEHHBIX 3HaAHUHN 0
XAUMHUYECKOU JIBOMCTBEHHOCTH
aMHHOKHUCIIOT. Y CTaHaBJIHBaIOT
MEXIIPEAMETHBIE CBA3U XUMHUH U
OMOJIOTUM HAa OCHOBE PACKPBITHS
OMOJIOTHYECKOM poJin u
XUMHUYECKHUX CBOMCTB
aMUHOKHCIIOT. OOBICHSIOT
MPUMEHEHHE U OMOJIOrMYECKYIO
GyHKIUIO aMHHOKHCIIOT.
NuTtepnpetupyror uHbOpMaIuio,
MOJTYYCHHYIO us3 IPYTUX
HCTOYHHUKOB,  OIICHUBAIOT €€
Hay4HYIO JIOCTOBEPHOCTb.
3HaKOMSITCS co CTPOEHUEM
BaXHECHIIINX  CBOMCTB  OECJIKOB.
Hcnons3yror MEXIIPEAMETHBIC
CBSI3H C OMOJIOTHEH, BAJICOJIOTHECH.
JlaroT xapakTepucTuky Oeikam
KaK  BaXHEHIIMM  COCTaBHEIM
gacTsM  numu.  [IpakTudecku
OCYULIECTBIISIOT KauyeCTBCHHBIC
I[BETHbIE pEaKlUh Ha OeNKH.
Habumonarotr geMoHCTpUpyeMble U
CaMOCTOSTEIIBHO MIPOBOIUMBIE
OMBITBI, XHMMHUYECKHE pPEAKIUH,
MPOTEKAIIUE B TMPUPOJIE U B
OBITY

27

I'eneTnueckas cBS3b
MEXY KJlaccamu
OPraHUYECKUX
COeTMHEHNN

YcraHaBIuBaioT B3alMOCBSI3b
MEXKJY COCTaBOM, CTPOCHHEM U
CBOMCTBaAMH MpeCTaBUTENEN
KJIacCOB YTJIEBOJIOPOIOB 151
KUCJIOPOJ - U a30TCOJAEPIKAIIUX
COCTUHEHU. OmnuCEIBaOT
FEHETUYECKUE  CBSI3M  MEXKIY
KJIacCaMU YTJIEBOAOPOJOB




ypoka

Conep:xkanue
(pa3zaeJibl, TEMbI)

Koa-Bo
yac

OcHoBHbIE BU/bI 1eITEJIbHOCTH
o0y4yaromuxcs (Ha ypoBHe
YHHMBEPCAJIBHBIX YUeOHBIX

aecTBUIA)

OcHoBHbBIE
HanpaBJeHUsl
BOCIIUTATEJIbLHOM
JeITeIbHOCTH

28

[TpakTudeckas padoTa
Nel. Unentudukanun
OpPTaHUYECKHUX
COCIUHCHHI.

CaMOCTOATENbHO IUIAHUPYIOT U
MIPOBOJST XUMHUYECKHH
HKCHEPUMEHT, COOII0Iasi paBuiIa
Oe3omacHoi paboThI c
BEIIECTBAMH U J1a0OPaTOPHBIM
o0opynoBaHueM, OTHCHIBAIOT
JIeMOHCTPAIIMOHHbIE u
CaMOCTOSITENIbHO ~ IPOBEJCHHbBIC
HKCHEPUMEHTBI, HCHOJB3Yd JUIs
9TOTO0 €CTEeCTBEHHBIH (PYCCKHIA,
POIHON) SI3BIK U SI3BIK XHUMHUU;
3HaKoMSATCA C OCHOBHBIMH
MpaBUIAMHU TEXHHUKHU
Oe3zomacHOCTH mpu  paboTe B
XUMKaOWHETE. ['pamoTHO
oOpamarorcss ¢ XUMHYECKOH
ocyAon U 1a00paToOpHBIM
obopynoBanueM. OnpenenstoT u
Ha3bIBAIOT Ka4eCTBEHHBIE
peakuuu Ha BaXHEHIIINX
NIPEACTABUTENEN  OPraHUYECKHUX
COCTUHEHUIA. Pemenue
OKCIEPUMEHTAIBHBIX 3a/a4 IO
UICHTU(PUKAIIUN ~ OpPTaHUYECKHX
COECTMHEHU I

2,3,4,5

29

KonTponbnast padora Ne
2 no teme «Kucmopos-
U a30TOCOJEpIKaIINE
OpraHu4ecKue
COEJITMHEHUS»

JleMOHCTpUpYIOT yMeHue
ONpENENATh THUIBl XUMHUYECKHUX
CBA3EH. YBEPEHHO IIOJB3YIOTCSH
XUMHUYECKONM TEPMHUHOJIOTHEN U
cuMBOIuKou. IIpoBomsar pacuersl
0 XHMHYECKUM (QopmyaaM U
YPaBHEHUSIM.

2,3,5

30

31

Tema 4.
Opranunyeckasi XuMHs
H 00IIECTBO.

buorexnonorus.

ITonumepst

OOBACHSIOT
OMOTEXHOIOTHS
TeHETHYECKass )
KJIETOYHAs

4TO TaKoe
reHHas (Wi
MH)XEHEepHs,
UHXXEeHepus,
KJIOHUpOBAUe,
MMMOOHIIN30BaHHbIE
XapakTepu3yroT poib
OMOTEXHOJIOTMH B pEIICHUU
MIPOJOBOJILCTBEHHOM MPOOIIEMBI U
COXPAaHEHHUs 3/10pPOBbs YEJIOBEKA.

(bepMeHTHI.

2,3,5,6




ypoka

Conep:xkanue
(pa3zaeJibl, TEMbI)

Koa-Bo
yac

OcHoBHbIE BU/bI 1eITEJIbHOCTH
o0y4yaromuxcs (Ha ypoBHe
YHHMBEPCAJIBHBIX YUeOHBIX

aecTBUIA)

OcHoBHbBIE
HanpaBJeHUsl
BOCIIUTATEJIbLHOM
JeITeIbHOCTH

Knaccupumupyror mnonumepsl 1o
pa3IUYHbIM OCHOBAHUSIM.
Paznuuaror HCKYCCTBECHHBIE
MOJIUMEPBI KIIacCU(DULUPYIOT UX U
WLTIOCTPUPYIOT TPYIIIIBI
MIOJIMMEPOB IIPUMEpaMHU.
CaMocTosATENBHO TIOOBIBAIOT
HOBOE Juid ce0s XHUMHYECKOe
3HAaHUE, WCIONB3ySd [UISI 3TOTO
JOCTYITHBIE UCTOYHUKHU
uH(pOpMaIN

32

CUHTETHYECKHE
MTOJIMMEPBI

Paznuuaror peakuuu
MOJIUMEpHU3aLIH U
MIOJIMKOH/ICHCALIUH. [IpuBoast
IIPUMEPBI TUX Croco00B
MOJIy4EHUs HOJIUMEPOB.
OnuceIBaroT CHUHTETHYECKUE
KayudyKH, IJIaCTMAcChl U BOJIOKHA
Ha COHOBE CBA3M  CBOMCTBa-
IIPUMEHEHUE. CTpyKTYypUpyroT
yueOHyr0 uH(pOpMaLHIO

33

[TpakTudeckas pabota
Ne 2. PacnosznaBauue
[UIACTMACC ¥ BOJIOKOH

CaMoCTOSATENbHO IUIAHUPYIOT U
MIPOBOJIAT XUMUYECKUN
HKCIEPUMEHT, COOI0Iasi TIpaBuIIa
6e30macHoi paloThI C
BEUIECTBAMH U JIaOOpPaTOPHBIM
000pyZI0BaHUEM, OTHCBIBAIOT
JIeMOHCTPAIIMOHHBIE "
CaMOCTOSITENILHO ~ MIPOBE/ICHHBIE
OKCHEPUMEHTBI, HCIONB3YS  JUIS
3TOr0 E€CTECTBEHHBIM (pyCcCKHii,
POIHON) SI3BIK U SI3BIK XHUMHUU;
3HalT OCHOBHBIE rpaBuJIa
TEXHUKH  O€30MacHOCTH  IpH
paboTe B XMMHYECKOM KaOHHETE.
I'pamoTtHO oOpararorcs c
XUMHUYECKON IIOCY101 u
71a00paTOpHBIM  000PYJOBAHUEM.
3HalOT M Ha3bIBAIOT Haumbousee
IIUPOKO pacrpocTpaHeHHbIE
MTOJIMMEPHI U UX CBOWCTBA

2,3,4,5

34

IToBTOpEHUE U
o0o011eHune Kypca.
ITonsenenue UTOroB

2,3,5




11 KJIACC

OcHOBHbBIE BH/bI 1€ATCJIBHOCTH

Ne Conep:xkanue Koa-Bo o0yuyawimuxcs (Ha ypoBHe
ypoka (pa3aenbl, TEMbI) 1acos YHUBEPCAJIBHBIX y4eOHbIX
AelcTBHIA)
Tema 1. CTpoenue 9 1,2,35
BellecTB.
1 OCHOBHBIE CBEIECHUS O 1 OcBanBarwT COBpPEMEHHBIE
CTpPOCHMH aToOMa. IpeaACTaBICHUA (0] CTPOCHUU
aTOMOB. APryMEHTUPYIOT CII0KHOE
CTpOGHHE aTroMa KaK CHCTEMBI,
cocrosien u3 sqpa u
AJIEKTPOHHOU OOO0JIOYKU. 3HAIOT O
CYUIHOCTU TIOHATUS 31eKMPOHHAS
opoumanv, (GopMmbl  opOUTAIIEH,
B3aMMOCBSI3b HOMEpPAa YPOBHS U
sHepruu aiekTpoHa. CocTaBisAIOT
ANEKTPOHHBIE (OPMYNIBI aTOMOB.
CTpyKTypHUpyIOT y4eOHYIO
UH(OPMAITIIO
2  |llepuomnueckas 1 PaccmatpuBaroT CMBICT H
CHUCTeMa XMMHYECKHUX 3HauYEHUE [lepuonnyeckoro
AJIEMEHTOB 3aKOHa, TOPU30HTAIILHBIC u
J.1. MenneneeBas BEPTUKAJIbHBIE 3aKOHOMEPHOCTH M
CBETE YYEHHUS O UX NpUYUHBL. O000111aI0T 3HAHUS U
CTPOCHHH aToMa. JieNaoT 000CHOBAHHBIE BBIBOJBI O
3aKOHOMEPHOCTSIX W3MCHCHHUS
3 CBOWCTB BEIIECTB.

DuUI0COBCKUE OCHOBBI
0O0IIHOCTH
[Iepnonnueckoro
3aKOHa U TEOpUU
XUMUYECKOTO
CTPOEHHUS.

[IpencraBisioT pa3BUTHE HAYYHBIX
TEOpHI IO CHUpaJd Ha OCHOBE
TPEX (hopMyIUpPOBOK
[Tepuonnueckoro 3aKOHAa 3|
OCHOBHBIX HaNpaBJICHUN pa3BUTHUS
TEOPUH CTPOCHUS (XUMHUECKOTO,
AJIEKTPOHHOTO
MIPOCTPAHCTBEHHOT0).
XapakTepu3oBaTh poOjib MPAKTUKU
B CTAaHOBJIEHUHM U  DPA3BUTUHU
XUMHYecKol Teopun. OO0o00ma0T
3HAHUS ¥ JIeTal0T OOOCHOBaHHBIC
BBIBOJIBI O  3aKOHOMEPHOCTSX
U3MEHEHUs CBOMCTB BEIECTB.




ypoka

Conep:xkanue
(pa3aebl, TeMbI)

KoJa-Bo
9acoB

OcHoBHbIE BU/IbI 1€SIT€IbHOCTH
o0yuyaromuxcs (Ha ypoBHe
YHHUBEPCAJBHBIX Y4eOHbIX

AeHcTBHIA)

HonHas xumuueckas
CBSI3b U HOHHBIE
KpUCTAJIIINYECKHE
PELIETKH.

3HaKoMATCA ¢ KiIaccuduKarmein
TUNOB  XMMHUYECKOM CBSI3U U
XapaKTEPUCTUKON Ka)KJJOT0 U3 HUX.
XapakTepu3yloT HOHHYIO CBSI3bKaK
CBA3b MEXIY MOHaMHU,
o0Opa3yloIIUMUcsis B  pe3yibTaTe
OTIa4u WM IpuéMa DJIIEKTPOHOB
aTOMaMy WIM TpyHIaMud aTOMOB.
Knaccupunupoars  HOHBI 1O
pa3HbIM OCHOBAHUSIM.
VY craHaBiIMBaOT 3aBUCUMOCTh
MEXIy THUIIOM XUMHYECKOU CBSI3H,
TUINIOM KPHUCTAJLIMYECKON PEIIETKU
U (PU3NYECKUMHU  CBONCTBAMU
BeuiecTB. OOBACHAIOT CTPOEHUE U
CBOMCTBAa H3YYEHHBIX  KJIACCOB
HCOPTraHUYCCKHUX M OPraHUYCCKHUX
COEJIMHEHUH

KoBanenTnas
XHUMHYECKas CBA3b.
ATOMHEIE U
MOJIEKYJIIPHBIE
KPUCTAJUTHYECKUE
PEIIEeTKH.

OOBSCHAIOT HMHEPTHBIE CBOICTBA
OI1aropoTHBIX ra3oB
OCOOEHHOCTSIMM ~ CTPOEHHMSI  HX
aToMma. XapakTepu3oBaTh
KOBQJICHTHYIO CBSI3b KaK CBSI3b,
BO3HHUKAIOIIYIO 3a cyer
o0pa3oBaHMs OOIINX SIEKTPOHHBIX
nap yTeM MepeKpbIBaHUS
AIEKTPOHHBIX opburanei.
KnaccudumnupoBaTh KoBaJICHTHbBIE
CBA3UM 10 pa3HbIM OCHOBAHMSIM.
YcTaHaBIuBaOT 3aBHUCHUMOCTh
MEXTy THUIIOM XUMHYECKOU CBS3H,
THUTIOM KPHUCTALTUYECKON PEIICTKH
U (QU3NYECKUMHU  CBOHCTBAMU
BEILECTB. 3HaKoMsTCA c
Kiaccuukanuen TUIIOB
XUMHYECKON CBSI3U u
XapaKTePUCTHKON KaKOTO U3 HUX.
OOBACHSIOT CTPOCHUE U CBOMCTBA
W3YYCHHBIX KJIACCOB
HEOPTaHWYECKUX M OPTaHUYECKUX
COE€IUHEHUN

Meramnueckas CBI3b.

XapakTepu3ylT METaUINYECKYI0
CBSI3b Kak CBA3b MEXAY HOH-




ypoka

Conep:xkanue
(pa3aebl, TeMbI)

KoJa-Bo
9acoB

OcHoBHbIE BU/IbI 1€SIT€IbHOCTH
o0yuyaromuxcs (Ha ypoBHe
YHHUBEPCAJBHBIX Y4eOHbIX

AeHcTBHIA)

aToMaMH B MeETalIax M CINIaBax
MOCPEICTBOM  0000IIECTBICHHBIX
BaJICHTHBIXJIEKTPOHOB.
OOBACHAIOT  €IMHYI0  TPUPOAY
XAMUYECKHUX CBsI3EH.
VY CTaHaBINBAIOT 3aBHCUMOCTE
MEXIy THUIIOM XUMHYECKOW CBS3H,
TUTIOM KPHUCTAJUTMYECKON PEIIETKH
u  (QU3MYECKUMH  CBOWCTBaAMHU
BeiecTB. OOBSACHSIOT CTpOEHUE U
CBOWCTBA HW3YYCHHBIX  KJIACCOB
HEOPTaHUYECKUX M OPraHUYECKUX
COCJIMHEHU I

Bonoponnas
XUMUYECKas CBS3b.

XapakTepus3yroT BOJIOPOIHYIO
CBSI3b Kak 0COOBII THIT
XUMUYECKOM  cBsi3U. Paznuuath
MEKMOJIEKYIISIPHYIO u
BHYTPHUMOJICKYJISIPHYIO
BOJIOPOJIHBIC CBSI3H.
VYcraHaBnuBaTh  MEXIPEIMETHbIE
CBS3M C Ouonorueil Ha OCHOBE
paccMOTpEeHHs MPUPOJIBI
BOJIOPOJIHOM CBSI3U W €€ POJIM B
OpraHu3alMy >KUBOW  MaTepHH.
OOBACHSAIOT CTPOSHHWE U CBOWCTBA
N3YUCHHBIX KJIaCCOB
HEOPTaHWYECKUX U OPraHHMYECKUX
COEMHEHHI

ITonumepst

XapakTepu3ylOT MOJUMEPBI  KaK
BBICOKOMOJIEKYJISIPHBIE COEAMHEUSI.
Paznuuars peakuuun
MOJIMMEPHU3ALIUU u
TOJIMKOHICHCAIINH. OnucEIBaOT
BaKHEWIINE MPEACTABUTENN
MJIACTMACC W BOJIOKOH W Ha3bIBaTh
obnactu ux MIPUMEHEHUS.
CamocTosTenbHO JOOBIBAIOT HOBOE
JUisi  ce0sd  XUMHUYECKOE 3HaHUE,
UCTIOJIB3YSI JUISI ATOTO JIOCTYITHBIC
MCTOYHHMKHU UH(OpMAIUY;

I[I/ICHepCHLIC CUCTCMHEI.

JlatroT  ompeneneHus  NOHATHUAM
JIMCTIEPCHBIX CUCTEM.
XapakTepu3ylOT pa3InYHbIE THUIIbI




ypoka

Conep:xkanue
(pa3aebl, TeMbI)

KoJa-Bo
9acoB

OcHoBHbIE BU/IbI 1€SIT€IbHOCTH
o0yuyaromuxcs (Ha ypoBHe
YHHUBEPCAJBHBIX Y4eOHbIX

AeHcTBHIA)

JUCIEPCHBIX CHCTEM Ha OCHOBE
arperaTHoro COCTOSTHUS
JUCIIEPCHOM ¢assl u
JACTIEPCUOHHOMN
cpensl.PackpeiBatoT poiib
pa3IMYHBIX THUIOB JUCHEPCHBIX
CUCTEeM B JKWU3HH TMPHPOABI U
o01ecTBa.

10

Tema 2. XuMuueckue
peakuun

Knaccudukanms
XUMHYECKHX PEAKIIHA

13

Jaror  ompeneneHue  MOHSTHS
XMMHMUYECKasl peakuus, B 4YEeM €€
CyTb. VYcranaBnuBaroT
MPUHAJIEKHOCTh KOHKPETHBIX
peakuuil K pa3IMYHbIM THUIAM IO
pa3IM4YHBIM [pU3HaKaM
kinaccuuranuu. OO0 bACHIIOT
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX pEeaKIu,
MPOTHO3UPYIOT BO3MOKHOCTh HX
MPOTEKaHUs HAa OCHOBE 3HAHUM O
CTPOCHUU BENIECTBA M 3aKOHOB
TEPMOJUHAMUKHI

2,3,4,5

11

TemnnoBoii a3 ekt
XUMHYECKON peaKiuu

XapakTepu3oBaTh TEIUIOBOU

3 PeKT XUMUYECKUX PEeaKIui U Ha
€ro OCHOBE pa3JInyaTh HK30- U
9HAOTEPMUUYECKUE PEAKIINH.
IIpoBOaUTH pacueTsl Ha OCHOBE
TEPMOXUMHUYECKUX YPAaBHEHHH.
JlatoT ornpeneneHue MoHATHS
TeTI0BOM 3 PexT.

12

CKOpOCTh XMMHUYECKUX
peaKkuuid.

Jatot ONIPEIECIICHUSA
HOHSTUAMCKOPOCHb — XUMUYECKOU
peaxkyuu. 3HaT ¢dakTopsl,
BIIMSIOIIME Ha CKOPOCTh PEaKIHii.
CamocCTOsSITeNnbHO T0OBIBAIOT HOBOE
s ce0st XMMHUYECKOoe 3HaHHe,
UCTIONB3YS JUISL OTOTO JOCTYITHBIC
UCTOYHUKU UH(POPMAIIUH.




ypoka

Conep:xkanue
(pa3aebl, TeMbI)

KoJa-Bo
9acoB

OcHoBHbIE BU/IbI 1€SIT€IbHOCTH
o0yuyaromuxcs (Ha ypoBHe
YHHUBEPCAJBHBIX Y4eOHbIX

AeHcTBHIA)

13

Karanuz. ®epmeHTsI.
WNHruduropst

JlatoT  ompeneneHUs  MOHATUSAM
KaTaJiu3aTopa M MEXaHHU3ME €ro
IEUCTBUSL. 3HaKoOMATCS C
(dhepMeHTaMu-0roKaTaIN3aToOpaMHu.
CTpyKTypUpyrOT y4eOHYI0
nH(pOpMaIio

14

XUMHUYECKOe
PaBHOBECHE U CITOCOOBI
€ro CMEIICHUSI.

3HaKoMATCA ¢ KiIaccuduKarmein
XUMUYECKUX peakuuil (00paTtumblie
M HeoOpaTHUMbIC),  TOHITHEM
Xumuueckoe pasnogecue U
YCIOBUSIMU ero CMEILEHUS.
XapakTepu3yrT U3YYEHHYIO
TEOPHUIO. IIpenckassiBaroT
HaIlpaBJIEHUECMEILIEHUS
XUMHMUYECKOIO  paBHOBeCUS IIpU
U3MEHEHHUU YCIIOBUH IIPOBEICHUS
00paTUMON XMMHUYECKON PEaKIHu.
ApryMeHTHpOBaTh BbIOOD
ONTUMAJIbHBIX YCIOBHUI
IIPOBEJIEHUS  TEXHOJIOIMYECKOTO
npotlecca.

15

I'mpponus

XapakTepus3yloT THAPOIU3  Kak
0OMEHHOE B3aHMMOJIEHCTBHE
BEIIECTB C BOJOH.3aluCBLIBAIOT
YpaBHEHUs pPEaKUUW THUAPOJIN3a
pasnuyHeIX  coyie. Pasmmuaror
TUAPOJIN3 IO KAaTHUOHY W aHHUOHY.
[Ipenckas3piBatOT peakiuio Cpeabl

BOJIHBIX pacTBOpOB COJIEH.
PackpbIBaloT poiib  00paTUMOro
TUIpOJIN3a OpPraHUYECKUX

COCTMHEHUI KaK OCHOBHI OOMEHa
BEIIECTB B JKMBBIX OpraHU3Max.
OOBACHSIOT 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEaKIni,
MPOTHO3UPYIOT BO3MOXKHOCTH UX
MPOTEKaHUsT HA OCHOBE 3HAHUU O
CTPOCHHH BEIIECTBA W 3aKOHOB
TEPMOAMHAMHUKHU




OcHoBHBIE BHABI 1eITeJILHOCTH

Ne Conep:xkanue Koa-Bo o0yuyawuuxcs (Ha ypoBHe
ypoka (pa3neJibl, TeMbI) 1acos YHHBEPCAJIBHBIX Y4eOHbIX
AeHcTBHIA)

16 |OxucnutensHo- 1 JlatoT  ompeneneHus  MOHATUAM
BOCCTAHOBUTCJILHBIC oKuciaumeib, 60ccmaHoeumels,
peakiumn OKUceHue, goccmaHosneHue.

3nator omuusg OBP ot peakuwmit
noHHoro obmena. CocTaBisIOT

17 1 YpaBHEHUS OBP METOI0M

. 3JIEKTPOHHOTO Oayanca.
ONeKTPOHHEIH OanaHc CamocTosITeTbHO T00BIBAIOT HOBOE
uis  ce0d XMMHMYECKOe 3HaHUE,
MCTIONB3Ys MJISl ATOTO JIOCTYIHBIE

WCTOYHHUKHU UH(OPMAIUY;

18 | DnekTpoau3pacIIaBoB 1 XapakTepus3ylT >JIEKTPOJIN3 Kak

¥ PACTBOPOB. OKHUCJIUTEIBHO —
BOCCTaHOBUTEIbHBIN porecc.
IIpenckasplBaloT  KaTOOHBIE U
AQHOJIHBIE MPOLIECCHl U OTPAXKAIOT
WX Ha MHUCbME JUJIS PacCIyIaBOB M
BOJHBIX PACTBOPOB 3JIEKTPOIUTOB.
1

19 |IIpakTuyeckoe PackpsiBatoT IIPaKTUYECKOE

IIPUMEHEHNUE 3HAYEHHUE DIIEKTPOIH3a.

AIEKTPOJIH3A.




OcHoBHBIE BHABI 1eITeJILHOCTH

Ne Conep:xkanue Koa-Bo o0yuyawuuxcs (Ha ypoBHe
ypoka (pa3neJibl, TeMbI) 1acos YHHBEPCAJIBHBIX Y4eOHbIX
AeHcTBHIA)
1
20 |IIpakTuueckas pabota [Tnanupyror, IIPOBOJAT,
Nel. HaO0JII01at0T u OIHCHIBAIOT
PereHue XUMHUYECKUH  JKCIEPUMEHT  C
KCTIEPUMEHTATBHBIX COONIOZICHHEM TIPaBUJ TEXHHUKHU
R —— 0e301acHOCTH
«XuMHUYeCKast
peaxkuus»
1 BBIMOMHSAIOT ~ TECTHI  pemaroT
21 |[O0600menue n 3a7la44 U YIPAXKHEHUSA 10 TEME.
CHCTEMATH3aLHUS [IpoBoasT oO1EHKY COOCTBEHHBIX
3HAHWH 110 TeMe JIOCTHIKCHHH.
«XHAMUYECKUE
peaKIum
1 [IpoBogsT peduexcuro
22 |KontpoiabHas paboTta COOCTBEHHBIX  JIOCTHDKEHMH B
No 1 [I03HAHUHU CTPOCHUSA aToma,
«CTpoeHue BEIECTRA. CTPOCHMA BCILICCTBA.
XUMUYECKUE PEeaKIIUM» AHaﬂmeyKV)T PE3yJIbTATEI
KOHTPOJIBHON paboThI u
BBICTPAaWBAIOT MYTH JTOCTHXKEHUS
JKETAeMOT0 YPOBHSI YCTEIIHOCTH.
[TpoBoasT pacueTsl o
XUMHYCCKAM dbopmynam "
YpaBHEHUAM.
Tema 3. BenrecrBa u 9 2,3,45
UX CBOMCTBA.
23  [Meramisl 1 3HAIOT OCHOBHEIE METAJIBI, HX

oOuire cBoiicTBa. XapaKTepU3yIOT
CBOMCTBAa METaJIOB, OMUPAsCh Ha
ux nosioxkenue B I[lepuonnueckon
CUCTEME UM CTpPOEHHE aTOMOB a
TaK)K€ HA OCHOBE IIOJOXKCHUS B
3IEKTPOXUMUUYECKOM pany
HaIpsHKEHUN

METAJUTOB. XapaKTepU3yIoT
XUMHYSCKHE CBOMCTBA METaJIJIOB
KaK BoccTaHoBuUTeleitHaomromaror

JIEMOHCTPUPYEMBIE u
CaMOCTOSTENIEHO MPOBOJIUMBbIE
ONBITBI, XUMHWYECKHE pPEaKIHH,




ypoka

Copnep:xxanue
(pa3zaeJibl, TEMbI)

KoJa-Bo
9acoB

OcHoBHbIE BU/IbI 1€SIT€IbHOCTH
o0yuyaromuxcs (Ha ypoBHe
YHHUBEPCAJBHBIX Y4eOHbIX

AeHcTBHIA)

MpOTEKAIOIMEe B MPUPOJEC U B
OpiTy. OO000mal0OT 3HAHUA ©
nenaroT 000CHOBAHHBIE BBIBOJIBI O
3aKOHOMEPHOCTSX W3MEHCHHUS
CBOICTB BEIIIECTB

24

Hemeranibl.
biaroponnsie rassi.

3HaKOMSATCS c OCHOBHBIMH
HEMETa/UlaMH, KX CBOHCTBaMHU.
XapakTepu3yroT CBOICTBa
HEMETAJUIOB KaK OKHCIUTENEH u
BOCCTAaHOBHUTEJICH, OTMPAsCh Ha MX
nonoxenne B llepuonnueckon
CHCTEME H B pany
3JIEKTPOOTPHUIIATEIIHHOCTH.
3HaKOMSATCS c obJracTsaMu
MPUMCHCHHS OJIATOPOJTHBIX Ta30B
HabGnrogaroT aeMOHCTpUpYeMbIe |
CaMOCTOSTENLHO IIPOBOIUMBIC
OIBITBI, XWMHUYCCKUE PEaKIIUH,
NPOTEKAIONME B TMPHUPOJEC U B
ObiTy. OO000mAlOT 3HAHUSA W
Jej1aroT 000CHOBAaHHBIE BBIBOJBI O
3aKOHOMEPHOCTSIX H3MEHEHUS
CBOICTB BEIIIECTB

25

Kucaorter
HEOPraHUYeCKHe U
OpraHUYECKUE

OcBauBaror KJaccudukanuto,
HOMEHKJIATYPYKHCIIOT.

XapakTepu3ylT HUX CBOWMCTBAB
CBETE TEOPHUM IIIEKTPOIUTHYECKOMN
JUCCOLAlUU u IIPOTOHHOU

TEOPUH. Habnronaror
JIEMOHCTpUPYEMBIE 51
CaMOCTOSITEILHO MIPOBOIUMBIE

OMBITBI, XUMHYECKHE PEaAKIINH,
NpOTEKAIIMe B MPHUPOJE U B
ObITy. OG00IIAIOT 3HAHUS U JI€TaTh
000CHOBaHHBIC BBIBOJIBI 0
3aKOHOMEPHOCTAX U3MEHEHUS
CBOWCTB BEILECTB




ypoka

Conep:xkanue
(pa3aebl, TeMbI)

KoJa-Bo
9acoB

OcHoBHbIE BU/IbI 1€SIT€IbHOCTH
o0yuyaromuxcs (Ha ypoBHe
YHHUBEPCAJBHBIX Y4eOHbIX

AeHcTBHIA)

26

OcHoBaHus
HEOPraHUYECKHE U
OpraHuYecKue.

OcBauBaroT KiIacCUPUKALHMIO |
HOMEHKJIATypy OCHOBaHHIA.
XapakTepu3ylT HX CBOWCTBA B
CBETE TEOPHH DSICKTPOIUTHUECKOMN
JIHACCOLAIIN H MPOTOHHOM
TEOPHH. Paznuuyarot ob1ee,
0COOEHHOEC M  €IMHHUYHOE B
CBOHCTBax TUAPOKCHIOB u
OCCKUCTIOPOIHBIX OCHOBaHUH.
HalnrogaroT JeMOHCTpUpYEMBIE U
CaMOCTOSTEIHHO TIPOBOIMMEBIE
ONBITBI, XWMHUYCCKUE PEaKIInH,
MPOTEKAIOIMEe B TPUPOJEC H B
ObITy. O000IIAOT 3HAHUS U JENIaTh
000CHOBaHHEIE BBIBO/IBI 0
3aKOHOMEPHOCTSIX M3MEHEHUS
CBOICTB BEIIECTB

27

AwmdorepHbie
COCMHEHUS
HEOpraHu4ecKue u
OpraHuyYecKue.

XapakTepus3yloT OpraHMYecKue u
HEOpraHUYEeCcKue amQoTepHbIe
COEIUHEHUS KaK BEIIeCTBA C
JBOMICTBEHHOU byHKunen
KHCJIOTHO-OCHOBHBIX CBOIICTB.
ApPryMeHTHPYIOT CBOMCTBA
aMMHOKHUCIIOT Kak aM{QOTEepHBIX
OpPraHUYECKUX COEIUHEHUH.
PackpsiBaroT Ha OCHOBE
MEXKITPEAMETHBIX CBA3EH c
Ouosiorueil pojb aMUHOKHCIOT B
OpraHM3alMH KU3HU

28

Comn

OcBauBaroT KjJacCUQUKALUIO U
HOMEHKJIATypy OCHOBaHUH.
XapakTepu3ylT HX CBOWCTBA B
CBETE TEOPHM IIIEKTPOIUTHUYECKOMN

JYCCOIINAIINHN. OnucCEIBaOT
J)KECTKOCThL BOJBI M CIIOCOOBI €€
YCTpaHEHHUS. HaGaromaror
JIEMOHCTPUPYEMBIE u
CaMOCTOATCIIBbHO MMpOBOAUMBIC

ONBITBI, XWMHUYECKUE PpEaKInH,
IPOTEKAONIMEe B MPUPOAE U B
ObiTy. OO0O0OmIalOT 3HAHUSA |
JIeJIal0T 000CHOBAHHEBIE BBIBOJBI O




ypoka

Copnep:xxanue
(pa3aebl, TeMbI)

KoJa-Bo
9acoB

OcHoBHbIE BU/IbI 1€SIT€IbHOCTH
o0yuyaromuxcs (Ha ypoBHe
YHHUBEPCAJBHBIX Y4eOHbIX

AeHcTBHIA)

3aKOHOMEPHOCTSIX U3MEHEHUS
CBOICTB BEIIECTB

29

[IpakTuyeckas pabora
Ne 2. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 I1 TEME
«BemecTBa 1 ux
CBOMCTBa»

CamocTosTENbHO IUIAHUPYIOT H
MIPOBOJSAT XUMHUYECKUN
9KCIIEPUMEHT, COOJIoast IpaBHiia
0e30macHOi paboThI C BEIIECTBAMHU
U 1a00paTOpHBIM 000pPYAOBaHUEM,
OIMCBIBAIOT JIEMOHCTPAI[MOHHBIC U
CaMOCTOSITEIILHO NIPOBE/ICHHBIC
OKCTIEPUMEHTBI, UCIIONB3YS IS
9TOr0  €CTECTBEHHBIH (PYCCKUH,
POIHON) SI3BIK U SI3BIK XHMMUU;
3HatoT ocHOBHble mpaBwia Tb.
OcBauBarot KauyeCTBEHHbBIC
peaKiuu Ha XJIOPUIBI, CYIb(aThl,
aleTaT-uoH M HWOH  aMMOHHUSI.
OnpenensitoT 10 XapaKTEPHbIM
cBoiicTBaM  O€iKu,  TJIIOKO3Y,
mmmnepun. O000mawT 3HaHusS U
JIeNal0T 0OOCHOBAaHHBIE BBIBOABI O
3aKOHOMEPHOCTSIX M3MEHEHHS
CBONCTB BEILIECTB

30

O06o06meHue U
cUCTEMaTH3aIHs
3HAHUH 110 TeME
«BemecTBa u nux
CBOMCTBa»

3HAIOT OCHOBHI Kiaccuukanuu u
HOMCHKJIATYPBl  HEOPTaHMYECKHX
BEIIECTB. 3HAIOT  BaKHEHIINE
CBOMCTBA HW3YYEHHBIX  KIIACCOB
COE€IUHEHMH. CocTaBisioT
YpaBHCHHS peaknuii B HOHHOM
Bujge u OBP. O0o0maroT 3nanus u
JeJ1aroT 000CHOBAHHBIE BBIBOJBI O
3aKOHOMEPHOCTSIX H3MEHEHUS
CBOMWCTB BEIIECCTB

31

KonTponbnas padora
Ne 2 mo Teme
«BemecTBa u nux
CBOMCTBa»

[TpoBoasT pednexcuro
COOCTBEHHBIX  JIOCTIDKEHUH B
MO3HAHUM  CBOWCTB  OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX BEIIECTB

u XUMHYECKUX peaKuuii.
AHaNM3UpPYyIOT pe3ynbTaThl
KOHTPOJIbHOM paboTsI u

BBICTPAUBAIOT TYTH JTOCTHKECHUS
JKEJIAeMOr0 YPOBHSI YCHEIIHOCTH.
IIpoBogst pacueThl o
XUMUYECKUM bopmynam u




OcHoBHBIE BHABI 1eITeJILHOCTH

Ne Conep:xkanue Koa-Bo o0yuyawuuxcs (Ha ypoBHe
ypoka (pa3neJibl, TeMbI) 1acos YHHBEPCAJIBHBIX Y4eOHbIX
AeHcTBHIA)
YPaBHEHUSIM.
Tema 4. Xumus n 3 1,2,3,5,6
COBpeMeHHOe 00111eCTBO
32 | Xumu4ueckas 1 XapakTepu3yrT XUMHUYECKYIO
TEXHOJIOTHSI. TEXHOJIOTHIO KaK
[TpouzBoacTBO MIPOU3BOUTEIHHYIO 9700%
aMMMaKa U METaHOJIA. o01ecTBa. OnwuceIBaoT
XUMHAYECKHE TPOIECCHI, JICKAIINE
B OCHOBE IPOU3BOJICTBA aMMHAKa U
METaHoJa. Y craHaBIMBarOT
aHaJIOTH MEXTY JBYMSI
MpoOu3BOJICTBAMH. DOpPMYIHUPYIOT
oOImupe  Hay4YHbIE  TPUHIUITBI
XHUMHUYECKOTO TIPOU3BO/ICTBA
33 | Xummuueckas 1 ApPryMeHTHPYIOT HE00XOAUMOCTh
IPaMOTHOCTh KaK XUMHAYECKOH TPAaMOTHOCTH  Kak
KOMIIOHEHT 00IIIei KOMIIOHEHTA OOIIEKYJIbTYPHOH
KYJIBTYpBI 4EJIOBEKA. KOMIICTEHIIMH 4YeJIOBeKa. YdJarcs
IoJIy4aTh HE00X0IUMYIO
nHpOpPMAIMI0O C MapKUPOBOK Ha
yTaKOBKax Pa3IUYHbIX
MIPOMBITIICHHBIX u
MIPOJOBOJILCTBEHHBIX TOBAPOB.
34 |IloBTOpenue u 1

00o0011eHne Kypca.
TlogBenenue UTOTOB.

COI''TACOBAHO
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