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1. IInanupyemble pe3yJibTaThl 0CBOEHHS y4eOHOI0 MpeaMeTa

OOyueHne XuUMUM B CpeqHEeil MmiKojge Ha 0a30BOM YPOBHE IO JIaHHOMY KypcCy
CIOCOOCTBYET TOCTHKEHUIO 00YJAIOIIMMUCS CIEIYIOIUX JHYHOCTHBIX Pe3yJbTATOB!

1) d4yBcTBa ropOCTH 32 POCCHMCKYIO XMMHYECKYIO HAyKy U OCO3HAHHME POCCHUHCKOI
IpaXX1aHCKOW UICHTHUYHOCTH — 8 YEeHHOCMHO-OPUCHMAYUOHHOUL cghepe;

2) o0oco3HaBaThb HEOOXOIUMOCTh CBOCH IO3HABATEIBHON JESITCIIBHOCTH W yMCHHE
YIPaBJIAThH €10, TOTOBHOCTh M CIIOCOOHOCTh K CAaMOOOPA30BaHMIO HA MPOTSHKEHUHM BCEU KHU3HH;
NOHMMAaHWE  BAXXHOCTU  HEMpephIBHOTO  oOpa3oBaHus  Kak  (akTopy  yCIEUIHOU
npodeCCHOHATILHON U OOIIECTBEHHOH MAEATENbHOCTH; — 6 Hno3HasamenbHou (KOTHUTHUBHOM,
WHTEJUICKTyaJIbHOMN) chepe

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JAajbHEWIIed 00pa3oBaTeNbHON TpaeKTOpuu
nuiu cepsl TPoPECCUOHATBHON JIEATETLHOCTH — 8 mpy008oli chepe;

4) HempuATHE BPEIHBIX MPHUBBIYEK (KYpEHUS, YHOTPEOIECHUS aJIKOTOJI U HApKOTHUKOB)
HAa OCHOBE 3HAaHUH O TOKCHUYECKOM M HAapKOTHYECKOM JEHCTBHM BEIECTB — 6 cgepe
300posbechepesicerus U 6e30nacH020 00paA3a HCU3HU,

MeTtanpeAMeTHBIMHM pPe3yJbTATAMH OCBOCHHUS BBITYCKHUKAMHU CpeIHEN LIKOJIbI Kypca
XUMUH SIBIISTFOTCSI:

1) wucnonvzosanue OCHOBHBIX METOJIOB TIO3HAHUS (OTIPEICTICHUE HCTOYHUKOB yUeOHOH 1
Hay4YHOH MH(popMaIyy, moiydyeHue 3Toi uHpopMmalyu, e€ aHajau3, U YMO3AaKIIOUEHHs] Ha €ro
OCHOBE, M3rOTOBJIIEHHE M Tpe3eHTalus HHQOPMAIMOHHOTO TMPOJYKTa; IPOBEACHUE
IKCIIEPUMEHTA, B TOM UYHUCIIE U B MPOIECCE UCCIIEN0BATEIbCKON 1€ATEIbHOCTH, MOACIUPOBAHNE
U3y4aeMbIX OOBEKTOB, HAOJIOJIEHUE 3a HUMH, UX U3MepeHHe, (uKcalus pe3ylbTaToB) U HX
npumeHeHue A1 NOHUMAHUS Pa3IMYHbIX CTOPOH OKpPYXKAroIlel JeMCTBUTEIbHOCTH;

2) 6radenue OCHOBHBIMH WHTEIJIEKTyaJIbHBIMH ONEpalusMU (aHadU3 M CHUHTE3,
CpaBHEHHME W CHCTeMaTH3alus, OO0OOIIeHHEe ¥ KOHKPETU3alus, KIacCU(PUKAIUS H TOUCK
AQHAJIOTOB, BBIABIIEHUE MPUYNHHO-CIECTBEHHBIX CBsI3eH, POPMYIMpPOBKA TMIIOTE3, UX MPOBEPKa
U GOpPMYJIMPOBKA BBIBOJIOB);

3) nosHanue 0OBEKTOB OKPYXKAIOIIETO MUpA B IJIaHE BOCXOXKJIEHUSI OT aOCTPaKTHOTO K
KOHKPETHOMY (OT OOIIEro yepe3 YacTHOE K EAMHUIHOMY);

4) cnocobHocms BBIIBUTaTh HJIEM W HAXOAUTH CPEJCTBA, HEOOXOAMMBIE s HX
JIOCTHKECHHS;

5) ymenue QopMynHpoOBaThH LEIW W OMPENETATh 3aJauyd B CBOEH IMO3HABATEILHOM
JeSATEeTbHOCTH, ONPEAEIISITh CPECTBA ISl TIOCTUKEHUS LIeJIeH U pelleHus 3a/1a4;

6) onpedensimv pazHOOOpa3HBIE WCTOYHUKH IOJTYyYEHUS HEOOXOIUMON XHUMHUYECKOM
uH(pOpMallM, YCTAaHOBJICHHE COOTBETCTBHSI COJEpKaHUS U  (QOpPMBI  MPEACTABICHUS
MH(OPMaLMOHHOTO TPOAYKTA ayIUTOPUU;

7) ymeHue TPOIYKTHBHO OOINATHCS M B3aUMOJCHCTBOBATH B IPOIECCE COBMECTHOM
NEeSATENIbHOCTH, YYUTHIBaTh MO3ULIMU JIPYTMX YYaCTHHUKOB JAESITEIbHOCTH, 3S()(EKTHUBHO
paszpeuiatb KOH(IJIUKTHI;

8) eomosenocmb K  KOMMYHHKalUM (MIPEACTABISITH  PE3yJbTaThl  COOCTBEHHOM
MO3HABATEIbHOW  JIESITENIbHOCTH, CIBIATh W CAYyIIaTh OINIOHEHTOB, KOPPEKTHPOBATH
COOCTBEHHYIO TIO3HUIIUIO);

9) ymenue WCHONB30BATH CPEACTBA HWH(POPMALMOHHBIX M KOMMYHHUKALIMOHHBIX
texHojmoruit  (mamee — HWKT) B pemeHUd KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHU3alMOHHBIX 33/1a4 C CcOOJIoeHuEM TpeOOBaHMN SPrOHOMHKH, TEXHUKU OE30MAaCHOCTH,
TUTHUEHBI, pecypcocOepexeHusi, MPAaBOBBIX M JTUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM
0€30I1aCHOCTH;

10) gradenue S3bIKOBBIMH CPEJICTBAMHU, B TOM YHCJE U SI3bIKOM XMMHH — YMEHHE SICHO,
JIOTUYHO M TOYHO M3J1araTth CBOIO TOUKY 3PEHUS, UCIIOIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA,
B TOM YHCJI€ U CUMBOJIbHBIE (XUMHUYECKUE 3HAKH, (POPMYJIbI U YPAaBHEHHUS).



IIpenmMeTHbIMH pe3yJbTAaTAMH H3Y4YEHHMS XUMUU Ha 0a30BOM YpOBHE Ha CTYINEHH
CpeaHero o0Iero o0pa3oBaHus SABISIOTCS CICAYIOIIUE PE3yIbTAThI.
I. B mo3HaBaTebHOM chepe:
1. 3Hanue (noHumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaKHEHIIMX TEOpUH Kypca
OpTraHWYECKON U 00IIel XUMUH;
2. ymeHnue HaOMIONATh, ONMMUCHIBATh, (PUKCUPOBATH PE3YNbTAThl W JENaTh BHIBOABI Ha
OCHOBE JIEMOHCTPAllMOHHBIX M CAMOCTOSITEIBHO HPOBEIEHHBIX 3KCIEPUMEHTOB,
UCIIOJIB3YS 1711 3TOT0 POJHON (PYCCKUM WIJIM MHOW) S3BIK U S3bIK XUMHUH;
3. ymenue Kiaccu@UUUPOBATH XUMHUYECKHE OJEMEHTHI, IPOCTHIE  BEIIECTBA,
HEOPraHUYECKNE U OPTaHUYECKUE COEANHEHUSI, XUMUUECKHUE TPOLIECCHI;
4. ymeHue XapaKTepU30BaTh 00IIME CBOWCTBA, MMOJIyU€HHUE U IPUMEHEHUE H3YYEHHBIX
KJIaCChl HEOPraHMYECKUX U OPraHMYEeCKUX BEHIECTB W HUX  BaXKHEUIIUX
MpECTaBUTENEH;
5. onucvliéamb KOHKPETHBIE XHUMHUYECKHE pEAKIUM, YCIOBUA MX IPOBEIEHUS U
YIPABJICHUS XUMUYECKUMU MTPOLIECCAMM;
6. ymeHue TPOBOIUTH CAMOCTOSITEIBHBI XUMHUECKUI SKCIIEPUMEHT W HaOIronaTh
JEMOHCTPALIMOHHBIA AKCIEPUMEHT, (PUKCUPOBATH PE3yibTaThl U AENaTh BBIBOIBI U
3aKJIFOUYEHHUS 110 pE3YJIbTaTaM;
7.  npoenozuposams CBOWCTBA HEM3YYECHHBIX BEIIECTB II0 AHAJOTHH CO CBOWCTBAMH
M3YYEHHBIX HA OCHOBE 3HAHUS XUMHUUYECKUX 3aKOHOMEPHOCTE;
8. ompedenamvp WUCTOYHUKM XUMUYECKOW HHPOpMAIUu, MOJydyaTh €€, MPOBOJIUTH
aHAJIN3, U3TOTABIUBATH WH(OPMAIIMOHHBIN MPOAYKT U MPEJCTABIATH €rO;
9. ymemw NOIb308AMbCSL 00s3aTeNTbHBIMU CIIPaBOYHBIMU Marepuaiamu:
[Teproguueckoii cucreMoit xumuueckux snemeHToB [I. M. MennaeneeBa, tabnuieit
PacTBOPUMOCTH, DJIEKTPOXUMHUYECKUM PSAJIOM HANpsOKEHUH METAJIOB, PsIOM
JIEKTPOOTPULIATEIBHOCTH — JJII XapaKTEPUCTUKH CTPOECHMsI, COCTaBa M CBOICTB
aTOMOB XUMHYECKHUX 3JeMeHTOB [—IV mepnooB u 00pa3oBaHHBIX UMM MPOCTHIX U
CJIOHBIX BEILECTB;
10. ycmanosnenue 3aBUCUMOCTH CBOMCTB W NPHUMEHEHHUS BaKHEUILHUX OPraHUYECKUX
COCAMHEHUH OT HMX XHMHUYECKOTO CTPOCHMS, B TOM 4YHCIE U OOYCIIOBIEHHBIX
XapakTepoOM 3TOr0 CTPOCHMS (MPENEIbHBIM WJIH HENPEAEIbHbIM) W HATUYUEM
(YHKIMOHATBHBIX TPYIIIT;
11. moodenuposanue MOAEKY HEOPraHUUECKUX U OPTaHUYECKHUX BEIIECTB;
12. nonumanue XWMHUYECKOM KapTUHBI MHUpPAa KaK HEOTHEMJIEMOM YacTH LEIOCTHOU
HAay4YHOUH KapTHUHBI MUpa.
II. B HeHHOCTHO-OPHEHTALMOHHOI cepe — (hopMupoBaHHE COOCTBEHHON MO3MLIUU
MpU OLICHKE MOCIEACTBUM ISl OKPYXKAIOWIIEH Cpellbl NESITEIbHOCTH YEJIOBEKAa, CBA3AHHOU C
IPOM3BOJICTBOM U NepepaboTKON XUMHUYECKUX MPOIYKTOB;

III. B TpyaoBoii cdepe — npogedenue XUMHUUECKOTO DOKCIEPUMEHTA; pazeumue
HaBBIKOB  y4eOHOM, TPOEKTHO-UCCIENIOBATEIbCKOW W  TBOPYECKOH JEATENBHOCTH MpU
BBIIIOJIHEHUH MHIUBUAYAJIbHOTO ITPOEKTA IO XUMUH;

IV. B cdepe 3m0opoBoro o6pa3a :Ku3HHU — coOn00eHue TPaBUIl OE30MaCHOTO
oOpamieHnss ¢ BeHIeCTBaMH, MaTepHajaMH; OKa3aHWE MEPBOM TOMOIIM TPU OTPABJICHUSX,
0’KOTax M TpaBMax, MOJYYCHHBIX B Pe3yJbTaTe HAPYLICHUS MPABHJI TEXHUKHU 0€30MacHOCTH MPH
paboTe ¢ BemecTBaMu U JIA0OPAaTOPHBIM 000PYIOBAHUEM.

BbinycKHUK Ha 0230BOM YPOBHE HAYYHUTCS:

— noHuMams XMMUYECKYI0 KapTHHY MHpa KaK COCTaBHYIO 4YacTb IIEJIOCTHOW HAay4yHOU

KapTUHBI MUDA;
— packpviéamy Poib XMMHUU M XUMHYECKOTO MPOM3BOJCTBA KAaK IMPOU3BOAMTEIHLHOM
CHITBI COBPEMEHHOTO OOIIECTBA;



— Qopmynuposams 3HAYECHUE XUMHM U €€ JOCTHKEHUI B IOBCEIHEBHOW >KU3HU
YEJI0BEKA;

— ycmanaenueams B3auMOCBSI3U MEX1y XUMHUEN U IPYTUMH €CTECTBEHHBIMU HAyKaMu;

—  ¢opmynupoéams ~ OCHOBHBIE TOJIOKCHHS TEOPHMH  XUMHUYECKOTO  CTPOCHUS
oprannveckux coenuHeHud A. M. byTiepoBa U WIUTIOCTpUPOBATh UX MPUMEPAMH U3
OpraHUYECKON U HEOPraHUYECKON XUMUH;

— apaymeHmuposams YHUBEPCAIBHBIA XapaKTEp XWMHUYECKHX ITOHATUH, 3aKOHOB W
TEOPUM IJIs1 OPraHUYECKON U HEOPraHUYECKON XUMMUH;

— ¢opmynuposams llepuogndeckuii 3akoH [[. M. MeHnneneeBa u 3aKOHOMEPHOCTH
U3MEHEHUH B CTPOCHHMU M CBOWMCTBAX XMMHUYECKHX JJIEMEHTOB M 00Pa30BaHHBIX MUMHU
BellecTB Ha ocHoBe llepuoanueckoil cuCTeMbl Kak Tpapuueckoro OTOOpaskeHus
[Ieproanueckoro 3akoHa;

— Xapaxmepuzoeamb s- W p-dJEMEHTBI, a TaKXKe JEJIe30 MO HX IOJOXKECHUIO B
[Iepuonnueckon cucreme 1. 1. Menneneena;

— Kaaccuguyupogams XUMHUECKHUE CBS3M U KPUCTAJUIMUECKHUE DPEIIETKU, OOBICHSITDH
MEXaHU3Mbl UX O0pa30BaHMA U JOKA3bIBAaTh €IUHYIO MPUPOJY XMMHUYECKHX CBS3EH
(KOBAJICHTHOM, MOHHOM, METAJUIMYECKOM, BOJIOPOIHOM );

— 00vAcHAMb TIPUUUHBl MHOTOOOpa3us BEIIECTB, HCIONb3Ys SBICHHUS H30MEpUH,
TOMOJIOTHH, aJUIOTPOIIHH;

— Knaccuguyuposams XUMHUECKUE DPEAKLIWU B HEOPTraHWYECKOW M OpraHMYecKou
XUMHH TI0 Pa3InYHBIM OCHOBAHUSAM U YCmaHasnueams crenurKky TUIIOB peakuil oT
o011ero uepe3 0COOCHHOE K eIMHUYHOMY;

— Xapakmepu308amsb TUAPOIIN3 KaK CHEHU(PUUHBII 0OOMEHHBIN MPOIIECC U pacKpbléamy
€ro poJjb B JKUBOM U HEKUBOU IIPUPO/IE;

—  Xapaxmepuzoeamb AIEKTPOJIU3 KaK crnenupuIHbII OKHCIIUTENBHO-
BOCCTAHOBUTENBHBIN IPOLIECC U ONPEAEIATh Er0 MIPAKTUUECKOE 3HAUECHHUE;

— Xapaxkmepuzoeamsb KOPPO3HI0 METALIOB KaK OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIN
npoliecc 1 npedazams CoCOoObI 3alIUTHI OT HeE,;

— Kaaccuguyuposams HEOPraHUUECKHUE U OPTaHUYECKUE BEIIECTBA;

—  Xxapaxkmepu3zoéams  OOIIME XWMHUYECKHE CBOWCTBA BaKHEHIIMX  KIJIACCOB
HEOPraHMYECKUX U OpPraHUYeCcKUX COeJIMHEHUH B TIUIaHE OT OO0IIero uepes
0COOEHHOCTh K €TMHIYHOMY

— UCNONBL308aMb 3HAKOBYIO CHCTEMY XHMHUYECKOrO s3bIKa NIl OTOOpaKeHHs COCTaBa
(xumuueckue GopMysiel) M CBOMCTB (XUMUYECKHUE YPABHEHUS) BEIIECTB;

— UCNOTb306amb TIPAaBUJA U HOPMBI MEXIYHAPOAHOW HOMEHKJIATYpPBI U1 Ha3BaHUU
BEIIECTB MO ¢opMylIaM H, HA000pOT, JUIsI COCTAaBJICHHS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (hOPMYJI COETMHEHUHN IO UX Ha3BaHUIM;

— 3Hamb TPUBUAIIbHBIC HA3BAHUS BAXHEUIINX B OBITOBOM OTHOIIEHUH HEOPTraHHMUECKUX
Y OPraHUYECKUX BEUIECTB;

—  Xapaxmepuzoéamb  CBOWCTBA, IIOJIY4EHHME M  INPUMEHEHHME  Ba)KHEHUIIUX
MPEJCTaBUTENEH KJIACCOB OPraHWYECKUX COCIMHEHWH (aJKaHOB, aJKEHOB, aJKUHOB,
QIKaJUCHOB, apPOMAaTUYECKHX YIJIIEBOJAOPOIOB, CIHPTOB, (DEHOJOB, aJbAETHIIOB,
IpelebHbBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIJIOT, CJOXHBIX J(QHUPOB U >KUPOB,
YIJI€BOI0B, aMUHOB, aMUHOKHCIIOT);

—- ycmauaenueams 3aBUCUMOCTh SKOHOMUKH CTpaHbl OT JOOBIUM, TPAHCIIOPTUPOBKU U
nepepabOoTKU YIrIIEBOJIOPOIHOTO CHIPhs (HE(TH U IPUPOIAHOTO ras3a);

— JKCIEPUMEHTATBHO 100MBEPHCOamb COCTAB U CBOMCTBA BAKHEUIITUX TPEICTABUTEIICH
U3YYEHHBIX KJIACCOB HEOPraHMYECKHMX M OPraHMYECKUX BEILIECTB C COOJIIOJCHHEM
OpaBWJI TEXHUKH OE30MacHOCTH HJs paboThl € XMMHYECKUMHU BEUIECTBAMH U
J1a00paTOpHBIM 000PYIOBAHUEM;

— Xapaxkmepu3zoeams CKOPOCTb XMMUYECKON PEaKIMU U €€ 3aBUCUMOCTb OT pa3JIMYHbIX
(daxTOpoB;



— Xapakmepu3z06amb XUMUYECKOE PaBHOBECHE MU €ro CMEIIEHHWE B 3aBUCHUMOCTH OT
pa3nuyHbIX (HaKTOPOB;

— npouzeo0ums Pacd€Thl MO XMUMHUYECKMM (OpMysiaM U ypaBHEHHSIM Ha OCHOBE
KOJINYECTBEHHBIX OTHOIIECHUHM MEXTy YUaCTHUKAMU XUMHUYECKUX PEAKIIHIA;

— cobmooams TpaBWIA HKOJIOTHYECKON O€30MacHOCTH BO B3aMMOOTHOIICHUSX C
OKpY’Kalollen cpeoi nMpu oOpalleHny ¢ XMMUYECKUMHU BEUIECTBAaMH, MaTepUaIaMu U
IpoIECCaMH.

BbinycKHHUK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUHUTHCS:

— UCNONb306aMb METO/bl HAYYHOT'O IMO3HAHUS IMPH BBINOJHEHUU NPOEKTOB U y4eOHO-
UCCIIEIOBATEIbCKUX 33]]a4 XUMHUYECKON TeMaTHUKH;

—  NpocHo3uposamb CTPOEHUE W CBOWCTBA HE3HAKOMBIX HEOPraHHYECKHX H
OpPraHUYeCKUX BEIIECTB HAa OCHOBE aHAJIOTHH;

— NPOCHO3UpOBams TEUEHUE XUMHMUYECKUX IPOLIECCOB B 3aBHCHUMOCTU OT YCJIOBHH HX
NPOTEKaHUA U MpeaaraTb CrocoObl yIpaBIeHUs 3TUMH MPOLIECCAMU;

— YCmanasnueams B3aUMOCBSI3U XMMUU € IPEAMETaMH T'YMaHUTapHOTO LIUKJIA (A3BIKOM,
JUTEPATypPOi, MUPOBOM XYI0KECTBEHHOMN KYJIBTYpOH);

— packpeléams poib XUMUUECKUX 3HAHUM B OyAyllel NpakTH4YeCKOM NesTeIbHOCTH;

— packpvigamb POJb XUMHUYECKUX 3HAHMUA B (OPMHUPOBAHUM HMHIUBUAYATHHOU
00pa30oBaTeNbHON TPACKTOPHH;

— NPOCHO3UPO6ams CIOCOOHOCTh HEOPTAaHMUECKUX U OPTaHUYECKUX BEUIECTB MPOSBIATH
OKHCIIUTENbHBIE N/WUIM BOCCTAHOBUTEIbHBIE CBOICTBA C yUETOM CTENEHEN OKHUCIEHUS
3JIEMEHTOB, 00Pa3yOLINX UX;

— apeymenmupoeams €AUHCTBO MHpa BEIIECTB YCTAHOBJICHHEM TIC€HETUYECKOH CBA3U
MEXy HEOPraHMYECKUMH U OPTaHUYECKUMH BEIECTBAMU;

— 6nademb XMUMHUYECKHUM SI3BIKOM Il OOOTallleHHsl CIOBAapHOrO 3amaca M pa3BUTHS
peuu;

— Xapaxkmepu3oéamv CTAHOBJIIEHUE HAyYHOW TEOPUM Ha MpPHUMEpEe OTKPBITUA
[lepronnyeckoro 3aKk0Ha U TEOPUU XUMHUECKOTO CTPOCHHUSI OPTaHUYECKUX BEIIECTB;
— KPUTHYECKU OMHOCUMbCA K NICEBAOHAYYHON XUMUYECKOH MHPOpMaLMK, MOTydaeMon

U3 Pa3HbIX UCTOYHUKOB,;

— nonumams TI00aNbHBIE IPOOJIEMBI, CTOSIINE NEPE]] YETOBEUECTBOM (IKOJIOTHUECKUE,
SHEPTreTUYECKUE, CBHIPbEBHIC), U npediazamb MYTU WX PEUICHUS, B TOM YHCIE U C
MIOMOILBIO XHUMUHU.



2. Coaepxanue yueOHOro nmpeamMera

10 KJIACC

Teopus crpoennsi oprannyeckux coequnennii A. M. byraeposa. [Ipenmer
opraHuueckoi xuMnu. OpraHuueckne BellecTBa: NpUPOJHbIE, HICKYCCTBEHHBIE U
cunTetnueckre. OCOOEHHOCTH COCTaBa M CTPOCHUSI OpraHUYeCKHX BenlecTB. Butanusm u ero
kpax. [lonstre 06 yriaeBomopoaax.

OcHOBHbBIE TI0JIOKEHHSI TEOPUM XHUMHYECKOro crpoenusi byriaepoBa.  BaneHTHOCTH.
CtpykrypHble (GOPMYIBI — TMONHBIE W COKpaméHHbie. [IpocTeie (0auHApHBIE) U KpaTHBIC
(1BOITHBIE U TPOIHBIE) CBsA3U. M30Mephl 1 n3oMepusi. BzauMHoOe BIIMsIHUE aTOMOB B MOJIEKYJIE.
Jlemoncmpayuu. Hexoropble o0IIMEe XUMUYECKHE CBOWCTBA OpPraHMYECKHX BEIIECTB: UX
ropeHue, IUiaBieHne W oOyrauBaHue. Mogenu (ImapocTep)KHEBbIe M OOBEMHBIC) MOJCKYII
OpraHMYECKUX COEAMHEHHMH pa3HbIX KiaccoB. OrmpeneneHue 3IEMEHTHOTO  COCTaBa
OPTraHUYECKUX COCTUHECHUH.

Jlabopamopusie onvimol. VI3roToBIeHrEe MO/ieNIeld OPraHUYECKUX COCAMHEHUM.

YrieBoaopoasl M UX NPUPOAHbIC HCTOYHUKHU

IIpenensbHble yriieBogopoabl. Ajikanbl. Onpenenenue. ['oMonoruyeckuii psij alkaHoOB
u ero obmas dopmyna. CTpykTypHas uzoMepus yriepoanoi nenu. Pagukansl. Homenkiarypa
aJKaHOB. XMMHYECKHE CBOMCTBA AJIKaHOB: TOPEHME, PEAKIIMM 3aMELICHUs (TaloreHUpOBaHUE),
peaKIus pa3iaoKEeHUsI METAHA, PEaKLMs JeTUAPUPOBAHUS 3TAHA.

Henpenenbnbie yriaesogopoabl. AJIKeHbl. OTUJIEH. ['OMOJOrMYECKU psiji aJIKEHOB.
Homenknarypa. CtpykrypHass uzomepus. [IpombllIeHHOE MONIYyYEHUE AJKEHOB: KPEKUHT H
JNETUPUPOBAHUE QIKAHOB. Peakiusi neruaparaiid 9STaHONA, KaK J1a0OpaTOpHBIA Crocod
MOJIyYeHHUs] STHUJICHA. Peaknum mnpucoequHeHus: TUApaTanus, TIHAPOTraJoreHUpPOBAHUE,
rajoreHupoBanue, mnoauMepuszauuu. IlpaBuno MapkoBHukoBa. OKHCIIEHHE — aJIKEHOB.
KauecTBeHHbBIE peakliMi Ha HENPEEIbHBIE YIIIEBOIOPOBI.

Aaxkaguenbl. Kayyykn. Homenknatypa. Conpsx€nnsle nuensl. byraauen-1,3, nzonpeH.
Peakmus JleGeneBa. Peakmuu mnpucoenwHeHus ankaaueHoB. Kaydyku: HaTypaiabHBIH,
CHUHTeTHYecKue (0yTaJineHOBbIH, N30MPEHOBLIN). Bynkanuszanus kayuyka. Pesuna. D00HHUT.

AakuHbl. OOmas xapakTepuCTHKa ToMojorudeckoro psga. CrocoObl 00pa3oBaHUs
Ha3BAHUM QAJIKMHOB. XMMHYECKHE CBOWCTBA ALETUJIEHA: TOPEHHE, PEAKIUU NPHUCOCIUHEHUS:
TUPOTAJIOTEHUPOBAHKE, TAJIOTEHUPOBaHKE, TuAparaius (peakuust Kydeposa), — ero noixydeHue
Y IpUMEeHeHne. BUHWIXIOpUA U ero moJuMepU3alusl B OJIUXJIOPBUHMUIL.

ApeHnbl. beH30i1, Kak NpencTaBUTENb apOMAaTHUYECKUX YTIeBO0poaoB. CTpoeHHue ero
MOJIEKYJIbl U CBOMCTBA (PM3NYECKHE M XMMUYECKHUE CBOICTBA: TOpEHUE, PEaKLUU 3aMeIICHUS —
rajioreHrpoBanue, HuTpoBanue. [lonydyenue u npuMeHeHrue 6eH3oa.

Ilpuponnsiii m momytHbIi ra3pl. CocrtaB mpupoaHoro rasza. Ero HaxoxiaeHue B
npupone. IlpeumymiecTBa MNPUPOAHOrO Ta3a KakK TOIUIMBA. XHMHUYecKas mepepaboTka
IPUPOIHOTO ra3a: KOHBepcHs, Muposn3. CUHTE3-ra3 U ero IpuMEHEHHE.

[TonytHble Ta3bl, ux cocraB. IlepepaboTka mMomyTHOro raza Ha (pakIHMH: CyXOW Tas,
nponaH-O0yTaHOBasi CMECh, ra30BbIi OCH3UH.

Hed1s u cnocodnl eé mepepadorku. CoctaB HedTH M € mepepaboTKa: TMEpEeroHKa,
KpekuHr, pudopmunr. Hedrenpoayktsl u ux mnomydenue. Ilonstue o0 OKTaHOBOM dHCIIE.
XuMHYecKue crnocoObl MOBBIIIEHUs KauyecTBa OeH3MHA.

Kamennsblii yroib u ero nepepadorka. KokcoBaHue KaMeHHOIO YIJIl M €r0 MPOJYKTHL:
KOKCOBBIM ra3, amMMmHauHas BOJa, KaMEHHOYrojibHas cMmojia, Kokc. ["azudukanuss kamMeHHOTo
YTJIA.

Jemoncmpayuu. 1'opeHHre MNpeAeNbHBIX M HENPEAENbHBIX YIJIEBOJOPOJOB: METaHa,
3TaHa, aneTuieHa. KauecTBeHHbIe peakluu Ha HEMpeIesIbHbIe YIIIEBOIOPOIbl: 00ECIIBEUMBAHHE
STUJIIEHOM M aleTHJIEHOM pacTBOPOB IepMaHraHata Kaiusg U OpoMHOMl Boabl. OTHOIIEHHE
OcH30lla K OTUM oOkuciautensM. J[leruaparanus staHona. [uaponus kapOwWma KaibIlHs.



Komneknun «Hedts u HEGTENpOMyKTHI», «KaMEHHBIH yroyib U MPOIYKTHI €r0 MepepaboTKI»,
«Kayayku». Kapta nosesnsix uckomnaemoix PO.

Jlabopamopuvie onvimbl. OOHapy)KEHHE TPOAYKTOB TopeHus cBeud. McciaemoBaHue
CBOMCTB Kay4yKOB.

Kuciopoa- u a3orcoaep:kamiue oOpraHu4ecKue coeJHHEHU

Onnoaromuble cnuptbl. Onpenenenue. DyHKIMOHAIBbHAS TUIPOKCWIbHAS TpyIIMa.
['omonornyecknii  psAx  NpeaenbHBIX OJHOATOMHBIX  COUPTOB. M3omepus monoxeHus
¢yHKUIMOHATBHOM Tpynnbl. BogopoaHast cBs3b. XUMUYECKHE CBOWCTBA CIMPTOB. AJIbJCTHIHAS
rpynmna. Peaknus stepudukanuu, ciaoxseie 3¢upsl. [lpumenenue cnuptoB. JlelicTBue
METHUJIOBOTO M 3TUJIOBOTO CIUPTOB HA OPTaHU3M YeJIOBEKa.

MHoroaroMHble CHHMPTBI. OTHWICHIVIMKOJIb, KaK IPEACTABUTENb JIBYyXaTOMHBIX U
DIMIEPUH, KaK TMpeACTaBUTENb TPEXATOMHBIX crnupToB. KauecTBeHHass peakiusi Ha
MHOT0aTOMHBIE CIIUPTHI, X CBOMCTBa, MoJyueHue U npuMmeHenue. [lonstue 06 antudpuszax.

®enos. CrpoeHme, MONyYeHHE, CBOWCTBAa W mpuMeHeHHe (eHoma. KauecTBeHHBIE
peakuuu Ha GpeHosn. B3auMHoe BiusiHuE aTOMOB B MOJIeKyJie (eHoa.

Anbaeruabl M KeToHbl. Dopmanbaerus u aneTanbAeTU], Kak MOPeICTaBUTENU
albJIETUIOB, cocTaB uX MoJekyn. dDyHKuuoHanbHas KapOoHuWsIbHas rpymnmna. KauecTBeHHBIE
peakuuu Ha anpaeruabl. CBoiicTBa, TONyYeHHWE W TpPUMEHEHHWE QopMalbaeruga Hu
aneranpaeruga. Peakiuu nonukoHaeHcauuu g dopmanpaeruga. [loHstue o keToHax Ha
MpUMeEpe alleTOHA.

KapGoHoBble KHCI0TBI. [OMONOTHYECKHMI  PSII  TPEACIBHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJOT. JKHpHBIE KapOOHOBBIE KHMCIOTHL. XHMHYECKHE CBOMCTBa KapOOHOBBIX
kuciot. [losydeHue v npuMeHEeHe MypaBbUHOW U YKCYCHOM KHCJIOT.

Caoxnble 3¢pupsnl. Kupsbl. Peakius srepuduxanuu. Cnoxsbie >gupbl. Kupbl, ux
COCTaB M rUIPOIN3 (KUCIOTHBIN U 1Ie0uHOM). Mbuta. ['uapupoBanue sKUpoB.

VYraeBoawbl. YraeBonbl. Monocaxapuasl. [nmoko3a kak ampaerugocnupT. CopOur.
MonouyHokucioe wu  cnuproBoe  Opoxkenue. Dorocuntes.  Qucaxapumpl.  Caxaposa.
[Monucaxapuapl: Kpaxmail, HEUII0103a.

AMMHBI. AMUHOTpYIIITa. AMUHBI NpeaeibHbIe U apoMaTuyeckue. AHuiuH. [lonydenne
aMuHOB. Peaknus 3unuHa. XuMU4YecKue CBOMCTBA U MPUMEHEHHE aMUHOB.

AMMHOKHMCJI0TBI. AMUHOKHCIIOTBI, COCTaB UX MOJIEKYJ M CBOWCTBA, Kak aM(OTEpHBIX
OpPraHMYEeCKHX COEAUHEHWW. [JMIMH, Kak MpeacTaBUTENb aMUHOKUCIOT. [lomyudeHnue
MOJIUIIETU/IOB PEAKIIUEHN MOJIUKOHAEeH CANH. [ToHsATHE O TEeNTUAHOMN CBS3HU.

Beaku. Crpoenne MoyieKyn O€NKOB: TEpBHYHAS, BTOPUYHAS U TPETHYHAS CTPYKTYPHI.
KauecTBeHHble peakiiy Ha OENIKH, UX TUAPOIIN3, JeHATYpalusd U Ouonoruyeckue QyHKIUU.

Hemoncmpayuu. IlonydyeHne anpaeruioB OKUCICHUEM cIUpTOB. KauecTBeHHas peakius
Ha MHOTOaTOMHBIE CHUPTHI. 3aBUCHUMOCTh PAacTBOPUMOCTH ()eHOoJia B BOJAE OT TEeMIIepaTyphl.
B3aumoneiictBue ¢ 6pomHoil Bonoit u xyopunom xene3a(lll), kak kauecTBeHHBbIE peakIMM Ha
denon. Peaknuu cepeOpsHOTO 3epkajia U CO CBEKEMOJy4eHHBIM Tuiapokcuaom meau(ll) mpu
HArpeBaHWM, KaK Ka4eCTBCHHbBIE peakuuu Ha ampaeruabl. OOpa3ibl MypaBbHHOH, YKCYCHOW,
MaJIbMUTUHOBOW M CTE€APUHOBOM KHUCJIOT U UX PACTBOPUMOCTH B BOJE. AJIbJIETUIHBIE CBOMCTBA U
CBOMCTBA MHOTOATOMHBIX CIMPTOB TIJIOKO3bI B peakuuu c rugpokcugom  meau(Il).
WUnentuduxanus kpaxmana. KauecTBeHHbIE peaKkIK HAa OEJIKHU.

Jlabopamopuvie onvimepr. CpaBHEHHE CKOPOCTH HWCMAPEHUS BOJABI M ATaHOJA.
PactBopuMOCTh TiHIIEpUHA B BOAE. XMMUUYECKHUE CBOMCTBA YKCYCHOM KHCIOTHI. OmnpeneseHue
HENPEEIHbHOCTH PACTUTENLHOTO Macna. MneHtudukamms kpaxmana B HEKOTOPBIX MPOTYKTax
nutanus. M3rotosieHrne KpaxMaabHOTO Kieictepa. M3roToBiieHre MOJEIeH MOJIEKYJI aMHUHOB.
N3roroBieHue MoieIM MOJIEKYJIbI TTUIMHA.

IIpakTuyeckasi padora 1. Mneatudukamus opraHu4eCKUX COCTUHCHUM.

Oprannyeckasi XuMus 1 001eCTBO

Bbuorexnonorus. I[lepuoast e€ pasButus. Tpu HampaBiieHHs OMOTEXHOJIOTMH: T'€HHAS
(M TeHeTHYecKas) WH)XKCHEpHS; KICTOYHAs WHXKCHEepHUs; OHOJOTHYecKass WHKCHEePHS.
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I'enetnueckn MomaudunupoBanuple opranu3dmMbl  (I'MO) w©  TpaHCTeHHasT TPOIYKIIHS.
Knonuposanue. UMMoOun3oBanHbIe (pepMEHTHI U MIX TPUMEHEHUE.

Mommmepsnl. Knaccuduxamus nonumepoB. VcKycCTBEHHbIE MOJUMEPHI: LIEIUTYJIOU,
aIleTaTHBIN MENK, BUCKO3a, eIUTo(haH.

Cunrernyeckne mnoauMepsbl. [lomumepusanus U MONMKOHACHCALUSA, KaK CIOCOOBI
nonydeHus: monuMepoB. CuHTeTHYeckue Kayuyku. [lomuctupoi, TedhaoH U MOTUBUHUIXIOPUI,
KaK IpeacTaBUTENHN tactMace. CHHTETHYECKUE BOJIOKHA: KallpOH, HAWIIOH, KEBJIAp, JJaBCaH.

Jlemoncmpayuu. Konnekuuu Kay4yKkoB, IJIACTMACC, CAHTETUYECKUX BOJIOKOH U U3AEIIUN
n3 Hux. DepMEeHTaTUBHOE pa3lIOKEHUE [EPOKCHIAa BOIOPOJAa C TOMOIIBIO KaTajla3bl
CBEKEHATEPTHIX MOPKOBH HIIU KapToders.

Jlabopamopuvie onvimpi. O3HAKOMIICHHE C KOJUIEKIUSMH KAaydyKOB, IJJACTMAcC |
BOJIOKOH.

IIpakTuyeckasi padora 2. Pacio3HaBaHue TJIACTMACC U BOJIOKOH.



11 KUIIACC

CTtpoeHue BelecTB

OcHoBHBbIE CBe/leHHsI 0 cTPpoeHnuHu atoMa. CTpoeHUE aToMa: COCTaB sifipa (HYKJIOHBI) U
anekTpoHHast oOonouka. [loHarue 00 wu3ortomax. IloHATHE O XMUMHYECKOM »JJIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJI0M s/Ipa.

IHepuoauyeckas cucreMa xumuyeckux jaeMenToB JI. U. MenjaeiieeBa B cBeTe cBeTe
yuyeHusi o crpoeHuu aroma. Ousmyeckuii cmpicn npuHsaTor B Tadsmmue JI. Y. MennaeneeBa
CHUMBOJIMKH: MOPSIIKOBOTO HOMEpa 3JE€MEHTa, HOMepa Iepuoaa U HoMepa rpymsbl. [lonstue o
BaJICHTHBIX AJIeKTpoHaX. OToOpakeHHe CTPOCHHS 3IEKTPOHHBIX 000J0YEK aTOMOB XUMHUYECKHX
AJIEMEHTOB C MOMOIIBIO ANMEKTPOHHBIX U AIEKTPOHHO-TpadudecKkux Gopmy.

OObsicHEeHHE 3aKOHOMEPHOCTEH M3MEHEHHsI CBOMCTB 3JIEMEHTOB B MEPHOJAX W TPyIIax
NEePUOIUYECKON CUCTEMBI, KaK CJIEICTBHE X 3JIEKTPOHHOTO CTPOEHUS. DJIEKTPOHHbBIE CEMENCTBA
XUMUYECKHUX AJIEMEHTOB.

CpaBHenue Ilepmoanyeckoro 3aKkOHa W TeOPHMH XHMHYECKOr0 CTPOEHHSI Ha
¢dunocodckoit ocHoBe: TPEANOCHUIKM OTKpbITUA [lepronnyeckoro 3akoHa UM TEOPHUH
XUMUYECKOTO CTPOCHHUS OpPraHWYECKUX COCIUHEHHUM; pOJb JIMYHOCTH B HUCTOPUM XUMUU;
3HAYEHHE NMPAKTUKU B CTAHOBJICHUU U PA3BUTUH XUMUYECKUX TEOPUM.

HNonnasi xumMHuyeckasi CBA3b M HOHHbIe KPHUCTAIMYecKHe peméTku. Kartvonsl u
AQHUOHBI: MX 3apsAlbl U KiaccupUKalMs MO COCTaBy Ha MpocThle U cloxkHble. [IpencraBurenu.
[lonarue o0 MoOHHOW XMMHUYEeCKOH CBsi3u. MoHHas Kpucraymueckas pemérka u uznyeckue
CBOICTBa BEILIECTB, 00YCIOBIEHHBIE STUM CTPOCHUEM.

KoBanenTHasi XumMnuyeckasi CBfi3b. ATOMHbIE U MOJIEKYJISIPHbIe KPUCTAUIHYeCKHe
pewiéTku. [oHATHE O KOBAJEHTHOM CBSI3U. DJIEKTPOOTPUIIATEILHOCTD, HEMOISPHASA U MOJISIPHAS
KOBaJICHTHBIE CBs3U. KpaTHOCTh KOBaJCHTHOW CBsI3U. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHBIX
cBs3el: OOMEHHBIM W JIOHOPHO- aKIENTOpHBIA. [loJMIpHOCTH MOJEKYNBI, Kak CIEACTBUE
MOJISIPHOCTU CBSI3U U T€OMETPUU MOJIeKynbl. Kpucramimueckue peméTku ¢ 3TUM TUIIOM CBSI3U:
MOJIEKYJISIpHbIE ¥ aToMmHble. Du3nueckue CBOWCTBAa BEIIECTB, OOYCJIOBIEHHBIE THUIIOM
KPUCTAJUIMYECKUX PELIETOK.

Merta/uinyeckass cBs3b. [loHATHE O METAUIMYECKOW CBS3M W METAIMYECKUX
KpUCTaUIM4eCKuX  pemi€rkax. @dusuyeckue CBOMCTBA METAUIOB HA  OCHOBE ux
KPUCTAJUIMYECKOTO CTpoeHusA. [IpuMeHeHue MeTa/lioB Ha OCHOBE HX CBOMCTB. UEpHbIE M
IIBETHBIE CIUIABBI.

Bogoponnas xumuyeckasi CcBfI3b. MEXMOJIEKYJIIpHasd W BHYTPUMOJEKYISIPHAS
BOJIOPOJIHBIEC CBSI3U. 3HAUEHUE MEXKMOJEKYJISPHBIX BOJOPOJHBIX CBSI3€M B MPUPOJAE U KU3HU
YeJI0BeKa.

[Monumepsl. [lonyyeHue noIuMepoB peakUsIMU MOJTUMEPU3ALMHI U TTOJTUKOHCHCAIUH.
BaxHelilne npencTaBUTENN IJIACTMACC M BOJOKOH, UX MOJyYEHHE, CBOMCTBA M NPHUMEHEHHUE.
[TonsaTHE 0 HEOpraHUYECKUX MOJMMEPaX U UX MPEACTABUTEIIN.

JucnepcHble cucrembl. [lonsTne o nucrnepcHoit (da3e W AWCIEPCHOHHOW Cpeje.
ArperatHoe COCTOsSIHUE pa3Mep 4JacTull (a3bl, Kak OCHOBA JJIs KJIACCU(UKAIMH JHUCIEPCHBIX
CUCTEM. OMYJIbCUHM, CYCHEH3UH, a’po30JId — TPYHIbl TIPYOOJUCHEPCHBIX CHUCTEM, HX
NpeACTaBUTENN. 30U U Teld — TPYNIbl TOHKOJUCIEPCHBIX CHUCTEM, HUX MPEACTaBUTEIH.
[TonsiTHE O CHHEpE3UCE U KOATYJISIIUY.

JMemoncmpayuu. llepruoanyeckoil cucteMbl XuMuueckux 3iemeHToB 1. 1. Menaeneesa
B pa3nmuuHbIX (opmax. Mojeabr MOHHON KPHCTAUIMYECKON PEMIETKH HAa TPHUMEpPE XJIOpHaa
HaTpus. MuHepansl ¢ dTUM THIIOM KPUCTaUIMYECKOW PEETKOM: KalbLUT, raiur. Mozjenu
MOJIEKYJIIPHON KPUCTAJLIMYECKON PEIETKH HA MPUMEpPE «CyXOro JbAa» WIM HOJAa U aTOMHOU
KPUCTANTMYECKON peméTky Ha mpuMmepe anmasa, rpadura wid KBapua. Moaenb MOJIIPHOTO
00Béma raza. Mozieny KpucTaTMYECKUX PEelETOK HEKOTOPhIX MeTaiioB. Komekuuu o6pasios
Pa3IMYHBIX JUCTIEpCHBIX cucTeM. CHHEpEe3UC U KOaryJisiiusl.

Jlabopamopuvie onvimsl. KOHCTpYHpPOBAHME MOJCIH METAUIMYECKON XHUMHUYECKOU
cBs3u. llonmydeHue KOJJIOMIHOTO PAacTBOpa KYypUHOTO Oelika, HMCCIEeNOBAHUE €ro CBOMCTB C
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MIOMOILIBIO JIA3€PHOM YKa3KM M IPOBEACHHE ero jaeHarypauuu. llomydyenue smynbcun
pacTUTENLHOTO Macia U HaOmoneHue 3a e€ paccrioeHweM. [lomydeHue CycleH3UH
«U3BECTKOBOT'O MOJIOKa» M HaOIIOACHHE 3a €€ celMMEHTaIueH.

XuMHYecKHe peakumuu

Knaccupukauuss XUMHMYECKMX PpeakuMid. AJJIOTPONMU3alMs W W30MEpHU3alMs, Kak
peakuuu 0e3 HM3MEHEHHsI COCTaBa BemlecTB. AJutoTpornus W e€ mpuunHbl. Kimaccuduxamms
peakuuii Mo pa3TuYHbBIM OCHOBAHUSM: I10 YHCIY U COCTaBY PeareHTOB U MPOJYKTOB, 1o ¢aze, Mo
UCITIOJIb30BAaHUIO KaTalu3aTopa WM (epmeHTta, mo TemiaoBomy 3ddexty. Tepmoxumudeckue
ypaBHEHUS PEAKIUM.

Ckopoctb xumMHUYecKHX peaknuil. DakTopbl, OT KOTOPBIX 3aBHCHUT CKOPOCTh
XUMUYECKUX pEakUui: MpUpOJla pPEarupyrouMxX BeEIIECTB, TeMIlepaTypa, IUIOMAAb HX
CONPUKOCHOBEHUSI PEarupyronIux BEIIECTB, UX KOHILIEHTpalUs, MPUCYTCTBUE KaTaau3aropa.
[Tonsitue o karamuze. DepMeHTHI, KaKk OHOJOTHYECKHE KaTaimu3aTopbl. MHTrHOWUTOpHI, Kak
«aHTOHUMBI» KaTaIN3aTOPOB U UX 3HAYEHUE.

XuMHnuyeckoe paBHOBecHe M CNocoObl ero cMmemenusi. Knaccudukamus XUMUYECKUX
peakuuii mo MpU3HaKy WX HampaBieHus. [loHsTHE 00 OOpAaTUMBIX pEaKIHsIX U XUMHUYECKOM
paBHoBecuu. [Ipunnun Jle-IllaTense u crmocoObl CMENMIEHUST XUMHYECKOTO paBHOBecHs. O0tmas
XapaKTEepUCTHKA peakLUui CHHTE30B amMMHMaka U okcuzaa cepbl(VI) m paccMoTpeHue ycnoBuid
CMEUIEHUS UX PABHOBECHUS HA IPOU3BOJCTBE.

I'uaposm3. OGpatumblii 1 HeOOpaTHMBbIM THIpoNU3bl. ['MApoNn3 coiel M ero THIIBL.
['unponu3 opraHudYecKuX COEJUHEHHM B >KUBBIX OPraHM3MOB, KaK OCHOBa OOMEHa BEIECTB.
[TonsiTHE 00 SHEpreTnyeckoM 0OMEHe B KIIETKE M POJIA THIPOIN3a B HEM.

OKHCIMTE/IbHO-BOCCTAHOBUTE/IbHBIE  peakuuu. CTeneHb  OKHUCIEHHd U €€
ompezaeneHue 1o (opMmynaM OpPraHUYeCKUX M HEOPraHMYECKHX BEIIECTB. OIJIEMEHThl U
BEIIECTBA, KaK OKHCIWTENM M BoccTaHOBUTENW. [loHsATHE O mpoueccax OKHUCIEHUS U
BoccTaHOBJIEHUsI. COCTaBlIEHHE YPAaBHEHMM XMMHYECKHUX pEaklMid Ha OCHOBE 3JIEKTPOHHOIO
Oananca.

DJIEKTPOJIN3 PACILUIABOB H PACTBOPOB 3JIEKTPOJIMTOB. XapaKTEPUCTUKA IJIEKTPOJIU3a,
KaK OKHCIIMTEIbHO-BOCCTAHOBUTENBHOIO mporecca. OcoOeHHOCTH 3JIEKTPOIN3a, MPOTEKAIOIIETO
B pacTBOpax 3JEKTPOJUTOB. lIpakTuyeckoe MpUMEHEHHE 3JEKTPOJIU3a: MOJyYEeHUE TaJOTeHOB,
BOJZIOPO/A, KUCIOPOAQ, IIEJTOYHBIX META/IOB M ILEJIOYEH, a TaKXKE ATOMHHHS 3JIEKTPOJIU30M
pacIyiaBoB M pacTBOPOB COEIUMHEHUM O3TUX 73yeMeHTOB. [loHATHE O TraJlbBaHOIUIACTHKE,
raJibBaHOCTET U, paQUHUPOBAHUH LIBETHBIX METAIIJIOB.

Jemoncmpayuu. PactBopeHne cepHOW KHCIOThI U aMMHUAUYHOW CENUTPHI U (UKCAIHS
TEIUIOBBIX SIBICHUM JUIsi 3TUX MpoleccoB. B3anmMoaencTBUs pacTBOPOB COJNSHOM, CEpHOM U
YKCYCHOM KHCJIOT OJMHAKOBON KOHIIEHTPAIMU C OJAMHAKOBBIMU KyCOUKaMH (TpaHyjaMu) IIUHKA
U B3aUMOJCHCTBUE OJMHAKOBBIX KYCOYKOB pa3HbIX METAUIOB (MarHus, LWHKa, jKele3a) ¢
pacTBOPOM COJISTHOM KHUCIIOTBI, KaK MPUMEP 3aBUCUMOCTH CKOPOCTH XHUMHYECKUX DPEAKIUN OT
npuponabl BellecTB. B3auMmonelicTBue pacTBOpOB THOCYIb(aTa HATPUS KOHIIEHTpAMM U
TEMIIEpaTypbl C pPACTBOPOM CEPHOM KHUCIOTBL. MOAEIUPOBAHUE «KHUIISIIETO  CIOS».
Hcnonp30BaHne HEOPraHMYECKUX KATaIM3aTOPOB (COJIEH Kele3a, MOAUIA Kalus) U IPUPOIHBIX
00BEKTOB, COJEpKalIMX Karana3zy (ChIpoe Msico, KapTodenb) Ui pas3lioKEHUs IEePOKCHIA
BOZIOpoa. B3amMopeiicTBUe IMHKA C COJSHOM KHCIOTOW HUTpATOM cepedpa, Kak TpUMEpPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHON peaknuii U peaknun odOmena. KoHcTpympoBaHue mojenu
anexkTponusépa. BugeodparMeHT ¢ MpOMBIIUIEHHON YCTAaHOBKY JJIsl IOTyYEHUS allFOMUHHUSL.

Jabopamopusvie onvimul. nmtoctpaius npasuiia bepronie Ha mpakTuke — MpoBeACHUE
peakmuii ¢ o0Opa3oBaHMEM oOcajKka, Ta3a M BOJBIL. [€TEpOreHHBIM KaTaJu3 Ha MpUMEpe
pasliokKeHus MepOKCHIa BOJOPO/Ia B MPUCYTCTBUU IUOKCHIAa Maprania. CMeleHue paBHOBECHS
B cucteme Fe** + 3CNS™ < Fe(CNS);. McnbITanue MHIMKATOPAMU CPeIbl PACTBOPOB Comeit
pa3nuYHBIX TUMOB. OKUCIUTENHFHO-BOCCTAHOBUTEIBHAS PEAKIIHS M peakius OOMeHa Ha TpuMepe
B3aMMOJICUCTBUS pacTBOPOB cynbdaTta meau(Il) ¢ xeme3oM u pacTBOPOM IIEIOYH.
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IIpakTuyeckasi pador 1. Pemenre skcnepuMEHTAIBHBIX 3a/1a4d M0 TeME «XHUMHUUYECKast
peakus».

BemecrBa u ux cBoiicTBa

Metajaabl. Ou3nuecKkue CBOWCTBA METAJUIOB, Kak (YHKUUS HMX CTpoeHus. Jlemenue
METaJUIOB Ha TPYINbl B TEXHUKE M XUMUHA. XHUMHUYECKHE CBOICTBA METAUIOB H
IEKTPOXUMHUUYECKUN psn  HanpsokeHuil. llowsatue o wMeraymorepmuu  (AUTFOMUHOTEPMMH,
MarHueTepMuu U JIp.).

Hemerasuibl. biaropoanble rasel. Hemeramnbl kak okucnurenu. Hemeramnsl kak
BOCCTaHOBUTENHU. P anexTpooTpuniatenbHocTi. HEpTHBIE WM GJ1aropoIHbIE Ta3bl.

Kucnorsl Heopranmveckue M opraHmveckue. KucioTel ¢ TOYKM 3pEHHS aTOMHO-
MOJIEKYJIAPHOTO y4eHMs. KHCIIOTBI ¢ TOUKM 3pEHUs TEOPUU IEKTPOIUTUUYECKON JAUCCOLMALINH.
Kucnorel ¢ Touku 3peHHs NHPOTOHHOM Teopuu. OOIME XUMHUYECKHE CBOWMCTBA KHCIOT.
Knaccudukanms Kkucior.

OcHoBaHMsl HeOpraHu4veckue U opranmvyeckue. OCHOBaHUS C TOUYKH 3PEHUS aTOMHO-
MOJIEKYJIApHOTO  y4yeHusa. OCHOBaHUS C TOYKM 3pEHUS TEOPUU  DJIEKTPOJIUTHYECKOU
muccorranui. OCHOBAaHUS C TOYKM 3pEHHs NMPOTOHHOM Teopuu. Kiaccupukanuss oCHOBaHUH.
XUMHUYECKUE CBOMCTBA OPTAHUYECKUX U HEOPTaHUYECKUX OCHOBAHUI.

AM¢oTepHble coeJUHEHHMs HeOpraHMYecKHe M opraHmdeckume. Heopranmueckue
am(OTepHbIE COETUHEHHUS: OKCUIbI U THIPOKCHU/IbI, — UX CBOWCTBA U mosyuyeHue. AMgorepHbie
OpraHMYECKHUE COETUHEHUS Ha IPUMEPE aMUHOKHUCIIOT. IlenTuabpl u nentuaHas CBs3b.

Coau. Knaccudukanus coneir. XKéctkocTh Boabl U cocoOwl e€ ycrpaHeHus. Ilepexon
kapOoHaTa B ruipokapooHar u oopaTHo. O0IIMEe XUMHUUECKUE CBOMCTBA COJICH.

Hemoncmpayuu. Komnexkuuss MetaioB. Koseknusa HemeramuioB. BizaumoneiicTBue
KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTBI C MeEApl0. Bcemblllka TEPMUTHOM cMecH. Bcemblmka
yépHOro moOpoxa. BbITeCHEHHE TaJOreHOB U3 MUX pPACTBOPOB JIPYTMMH TaJIOT€HAMM.
B3aumoneiicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHUCIIOTBHI M aMMMaKa («IbIM
0e3 oras»). [lonmyyenne aMMuaka U U3ydeHre ero CBOMCTB. Pa3mnuHbie ciydan B3auMOICHCTBUS
pacTBOPOB COJIEM AIIOMHUHMA €O WENOYbl0. IlomydeHue >kECTKOM BOABI U yCTPAaHEHHE €&
JKECTKOCTH.

Jlabopamopuvie onwvimer. llonydyeHue HEpACTBOPUMOIO THJPOKCHIA U €ro
B3aMMOJICUCTBHE C KHUCIOTOM. MccinenmoBaHne KOHUIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM H
YKCYCHOU KHCIJIOT KaleJIbHBIM METOJIOM IpU HX pa3daBieHuH Bojoi. [lonyuenue amdorepHoro
TUJPOKCHIA U U3YUYEHUE €ro CBOMCTB. IIpoBeneHrEe KauyeCTBEHHBIX PEaKIUi MO ONPEaCTICHUI0
COCTaBa COJIN.

IIpakTuyeckasi padora 2. Penenne skcnepruMeHTANBHBIX 3a7a4 1Mo Teme «BemecTBa u
UX CBOWCTBa».

X¥MHUSA U COBPeMeHHOe 0011eCTBO

IMpousBoacreo amvuaka Hu MeraHoJa. [loHATHE O XUMHYECKOW TEXHOJIOTHH.
XUMHYEeCKHE peaklMd B MPOU3BOACTBE aMMuaka U MeraHosa. OOmias kiaccu(uKaluoHHAS
XapaKTepUCTUKA pPEaKIUi CHUHTE3a B MPOU3BOJCTBE 3THX MPOAYKTOB. HayuHble MPUHIUIILI,
JeXallre B OCHOBE TPOU3BOJCTBA aMMHUaKa U MeTaHoJia. CpaBHEHHE 3TUX IIPOU3BOJICTB.

XumMuyeckass TIPaMOTHOCTh KaK KOMIIOHEHT o0meid KyJbTYpbl 4YeJOBeKa.
MapkupoBka YHakOBOYHBIX MAaTe€pHaJIOB, AJIEKTPOHMKH U OBITOBOW TEXHHKHU, IKOJIOTHUYHOTO
TOBapa, NPOAYKTOB IUTaHUs, STUKETOK I10 YXOy 3a OJEXK 0.

Hemoncmpayuu. Monienb TPOMBIIUICHHOW YCTAaHOBKH TMOJYYEHHS CEPHOM KHUCIIOTHI.
Mogenb KOJOHHBI CHHTE3a aMMHuaka. BuaeodparMeHThl U claiibl O CTENEHH 3KOJIOTHYECKOM
YUCTOTHI TOBApA.

Jlabopamopnwie onvimoi. VI3yueHre MapKupOBOK Pa3IMUHBIX BUIOB IPOMBIIIJIEHHBIX U
IIPOJIOBOJIbCTBEHHBIX TOBAPOB.
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3. VYueOHO-TEMaTHYECKU IUIAaH

10 xaace

HauMeHoBaHue pa3iesioB

Monayab
BOCITHTATEILHOM
NMpPorpaMMel
«IIIxoabHBIHI

YPOK»

Oo1ee
KOJINYeCT
BO 4YacoB

Koanuec
TBO
y4eOHBI
X 4aCOB

KoauuecTBo
JacoB Ha
KOHTPOJILH
bie/
NPaKTHYECK
ue padoThl

I'masa 1. [Ipeamer
opranuyeckou xumuu. Teopus
CTPOECHHS OPTaHNYECKUX
coenuHeHuil A. M. bytneposa

Jenn 3nanmit
Henensa
0e30MmacHOCTH

I'maBa 2. YrieBonopoasl U X
HPUPOJHBIE UCTOYHUKU

Bceepoccutickuii
YpOoK "DKoJorus
u
sHeprocoOepexeH
ne"
Bcepoccutickas
akug «Yac

KOIa»

12

11

I'masa 3. Kucnopon- u
a30Tco/iepKaIIe
OpTraHUYECKUE COCAMHEHUS

Ypok no
BOIIpOCam
cOepexeHus
JIECOB, OXpaHa uxX
OT TMOKapoB,
OepeXHOTO
OTHOIIICHUS K
MpUpo/IE.
[TIpocmoTp
OHJIAlH ypOKa Ha
caiTe 1o
OecrimaTHOU
po¢OpUCHTALINH
1A geTei
«IIpoexropus»

14

12

I'naBa 4. Opranndeckast XuUMus
¥ 00IIECTBO

Bceepoccuiickuii
YPOK, TOCBSIIIEHHBIN
JH10 moxapHoit
OXPAaHBL.

Hroro:

34

28

4/2

11 kaacce

HauMeHoBaHue pa3iesioB

Mopnyas
BOCITHTATEILHOM
NMpPorpaMMel
«IIIKk0JBHBIH

YPOK»

Oo01mee
KOJINYeCT
BO 4aCOB

Konnuec
TBO
Y4eOHBI
X 4acoB

KoanuectBo
4acoB HA
KOHTPOJILH
ble,
NMPaKTHYECK
He padoThl

I'maBa 1. CtpoeHue BeniecTn

Jenn 3nanmit
Henensa
0e30MmacHOCTH
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I'naBa 2. Xumnueckue
peakiuu

Bceepocculickuii
ypoK "DKoyorus
)41
AHEPTroCcOEPEIKEH
ue"
Bcepoccutickas
akus «YHac

Koga»

12

I'naBa 3. BemtectBa u ux
CBOMCTBA

Ypok no
BOIIpOCaM
coepexeHust
JIECOB, OXpaHa ux
OT MOXapOB,
OepeKHOTO
OTHOILLEHHUS K
IPUPOJE.
IIpocmotp
OHJIAlH ypoKa Ha
CaiTe 1o
OecraTHON
npoOopUeHTAITIH
JUTSL IeTen
«IIpoekropusi»

10

I'maBa 4. Xumus u
COBPEMEHHOE O0IIEeCTBO

Bcepoccuiickuit
YPOK, NOCBSILEHHBII
JH10 moxapHoit
OXPAaHBIL.

Hroro:

34

27

512

14




4. KanenaapHo - TeMaTHYeCKOe MJIAHHPOBAHHE

10 KJIACC
Jara npoBeneHus
Ne HanmeHnoBaHue pa3iesioB U TeM 1o
MJIaHUP.
dakrty

I'maBa 1. Ilpexmer oprannveckoii xumMuu. Teopusi cTpoeHNsI OPraHNYeCKUX COeIHHECHU I

A. M. ByrtJaepoBa (2 4)

1 | Ilpeamer opraHM4ecKON XUMHHU 07.09
OCHOBHBIE MOJOKEHUS TEOPUH XUMUUECKOTO CTPOCHUS
2 14.09
A. M. byrnepoBa. BxonHasi KOHTpoJIbHas padora.
I'maBa 2. YriieBoaopoabl M UX NPUPOAHBbIE HCTOYHUKH (12 4.)
3 Anxkanbl. ['oMonornueckuii psin. CTpykTypHas H30MepHst 21.09
yriepoaHou nenu. HomeHnknarypa. )
4 | Ankanbl. XMMHYECKHE CBOWCTBA AJIKAHOB. 28.09
5 Anxkensbl. ['omonornueckuii psin. Homenkiarypa. CTpykTypHas 05.10
H30MepHsl.
6 | Ankenbl. XMMUYECKHE CBOMCTBA aJIKEHOB. 12.10
7 | Ankanuensl. Kayayku 19.10
8 | AIKuHBI 26.10
9 | Apensl 09.11
10 | TlpupoaHblii M HONYTHBIN Tra3bl 16.11
11 | Hed1b 1 criocoObl e€ nepepaboTKu 23.11
12 | KamMeHHBIH yTOJIb U €r0 IepepadoTKa 30.11
13 | TloBTOpeHue u 00o0IIeHHE 07.12
KoutpoabsHnas padora Ne 1 «Teopust cTpoeHUST OpraHUYECKUX
14 | coenunennit A.M. byrnepoBa. YrieBo1opoabi». 14.12

MPOMEKYTOYHASA aTTECTALIUSA.

I'nasa 3. Kucjiopoa- u a3orcoepkamme opranudeckme coeqnnenus (15 1)

OnnoaroMuble ciupThl. ['omosiornyeckuit psa. Mzomepus.

15 21.12
BonopoaHas cBs3b.
16 | OgHOATOMHBIE COUPTHL. XUMHUYECKHE CBOMCTBA CITUPTOB. 28.12
17 | MHOroaTroMHbI€ CIUPTHI 11.01
18 | ®enon 18.01
19 | Anpneruasl U KETOHEI 25.01
20 | KapOOHOBBIE KUCIIOTHI 01.02
21 | Cnoxnble 3bupsl. Kups 08.02
22 | Yriaesoasl 15.02
23 | AMuHBI 22.02
24 | AMUHOKHUCIIOTBHI. 01.03
25 | benku 10.03
26 IpakTuyeckasi padora Ne 1 Nnentudukanys opraHnuecKux 15.03
COEJIMHEHUI
27 | IloBTOpeHnue u 06001ICHIE 22.03
78 Kountpoabsnas padora Ne2 «Kucnopon- u azoTconepxaiine 05.04
OpPraHUYECKUE COSTUHEHUS »
I'naBa 4. Opranunyeckasi Xumusi M 001mecTBo (S 4)
29 | IIpomeskyTOYHAs aTTeCTalUs 13.04
30 | buorexHonorus 19.04
31 | I[Tonumepsl 26.04
32 | CUHTETHYECKHUE MOJTUMEPHI 03.05
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33

IIpakTnyeckas padora Ne 2 PacriozHaBaHue miacTMacce
BOJIOKOH

10.05

34

[ToBTOpeHMe U 006001IeHUE KypCa.

17.05
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11 KJIACC

Jara npoBenenust

Ne HaumeHoBaHMe pa3iesioB U TeM 1o
ILUIAHUP.
dakry
I'naa 1. Ctpoenne BemectB (9 4)
1 | OCHOBHBIE CBEJICHUS O CTPOEHUH aToMa 02.09
) [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB 09.09
J1. 1. MeHieneeBa B CBETE YYEHUS O CTPOCHUU aTOMa
CpaBuenue Ilepuoanyeckoro 3aKkoHa U TEOPUU XUMHUYECKOTO
3 | cTpoenus Ha punocodckoit ocHoBe. BXxoqHasi KOHTpoIbHAsA 16.09
padora
4 Koppexkuusi 3HaHuii. I./‘IOHHaH XUMHUYECKAs CBA3b U HOHHBIE 23.09
KPUCTAIINUYECKHE PEIIETKH
5 KoBasienTHast xumuueckasi CBsi3b. ATOMHBIE U MOJICKYJISIPHbIE 30.09
KPUCTAIINYECKHE PEIIETKH
6 | Meramnnyeckasi XUMUYECKas CBA3b 07.10
7 | BogopoaHas XxuMu4ecKas CBsI3b 14.10
8 | [Tonmumepsnl 21.10
9 | lucnepcHble CUCTEMBI 28.10
I'naBa 2. Xumnuyeckue peakuuu (12 1)
10 Krnaccudukanus XuMHYECKUX peakiuii. AJUTOTPOH3AIIHS U 111
M30MepH3aIHs
1 Knaccmvbnxaum xuMuueckux peakuuid. Kimaccudukamms 18.11
peaKkLuii Mo pa3aIuYHbIM OCHOBAHUSIM.
12 | CKOpOCTh XUMHYECKHUX PEAKIUI 25.11
OOpaTuMOCTh XUMUYECKUX peakIiii. XMMHUUECKOE paBHOBECHE
13 | u cnocoOw1 ero cmemenus. [IpoMexyTouHasi KOHTPOJIbLHAs 02.12
pabdora
14 Koppexknus 3nanmii. ['mapomns. O6patumplii 1 HeoOOpaTUMBII 09.12
TUAPOITU3bI
'unponu3 opraHM4ecKMX COEAMHEHUN B JKMBBIX OpPraHU3MOB,
15 | kak ocHoBa oOmeHa BemiecTB. [loHATHE 00 3HEpreTMYECKOM 16.12
oOMeHe B KJIETKE M POJIU TUIPOIN3a B HEM.
16 | OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU 23.12
17 | DnekTpoau3 paciiaBoB U pacTBOPOB. 13.01
18 | IIpakTHyeckoe MPUMEHEHHUE AIEKTPOIN3A 20.01
19 IIpakTnueckas padora Ne 1. Pemenue skcnepuMeHTaIbHbBIX 2701
3aJ1a4 1o TeMe «XUMHUecKasl peaKius»
20 | IToBTropeHue u 0000IIEHNE U3YYEHHOTO 03.02
71 Koutpoabsnas padora Ne 1 «CtpoeHue BeriecTBa. XuMudeckast 10.02.
peakIus»
I'naBa 3. BemecrBa u ux cBoiicrBa (9 )
22 | Koppexkuusi 3HaHUii. MeTauibl 17.02
23 | Hemeramisl. biaropoaHsie ra3bl 24.02
24 | KucinoTel HEOpraHMYECKHUE U OPraHUYECKUe 03.03
25 | OcHOBaHUSI HEOPTAaHUYECKUE U OPraHUYECKHE 10.03
26 | AmdboTepHbIe COeTMHEHUSI HEOPTaHWYECKUE U OPraHUYECKHE 17.03
27 | Conmn 23.03
73 IIpakTuyeckasi padora Ne 2. PereHue 3KCcriepuMeHTaIbHbBIX 07.04
3aj7a4 1o TeMe «BeltecTBa 1 UX CBOUCTBa»
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29 | IlpomeskyTOYHAs aTTeCTalUs 13.04
30 | IloBTopenue u 00600IICHHE TEMBI 21.04
31 | KonTpoJuabsHas pabora Ne 2 «BemectBa 1 ux cBoiicTBa» 28.04
I'naBa 4. Xumusi 1 coBpeMeHHoe 001mecTBo (4 1)

32 | Koppeknusi 3HaHuii. X¥MHUYECKasi TEXHOJIOTHSI 05.05
33 | Xumudeckas rpaMOTHOCTh KaK KOMIIOHEHT 00Iel KYIbTyphI 12.05
34 | Koppekuus 3uanuii. [TopTopenue u 060011eH1e Kypcea. 19.05
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