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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O KYPCA

JINYHOCTHBIE pe3yJibTaTbl 0OCBOCHUSA Kypca:

BOCHHUTAHKUE YYBCTBA FOPJOCTH 32 POCCUICKYI0O XUMHUYECKYIO HAYKy, T'yMaHHW3Ma, TO3UTUBHOTO OTHOIICHHS K TPYLY, LIEIeYCTPEMIECHHOCTH;
(dhopMUpOBaHHE LIEHHOCTH 370pPOBOro M Oe3omacHoro obpasa >KM3HHM; YCBOCHHME MPAaBHJI MHAMBHUYATBHOTO U KOJUJIEKTUBHOTIO 0€30MacHOTO
MOBE/ICHUS B YPE3BBIYANHBIX CUTYALUSIX, YIPOKAIOIIUX KU3HH U 3[I0POBBIO JTIOICH;

(bopMHpOBaHKE KOJIOTHYECKOTO MBIIICHHS: YMEHHS OIICHUBATH CBOIO ICATEIBHOCTD U MOCTYIKH JIPYTUX JIIOJCH ¢ TOYKU 3PEHUSI COXPAHEHHUS
OKpY>KaloIIel Cpebl - TapaHTa )KU3HU U OJ1aronosydus Jroael Ha 3emie.

BOCIUTaHHE TOTOBHOCTH K OCO3HAHHOMY BBIOOpY AanbHelIIel 00pa3oBaTesIbHOI TPACKTOPHUH.

(dbopMUpOBaHNE YMEHHUS YIPABISATH CBOCH MMO3HABATEIBHOMN JESITEIbHOCTHIO;

pa3BUTHE COOCTBEHHOI'O IEIOCTHOTO MHMPOBO33PEHHMsI, MOTPEOHOCTH M TOTOBHOCTH K CamMOOOpa3oBaHUIO, B TOM 4HCIE U B paMKax
CaMOCTOSITENIbHOM 1€ TEIbHOCTH BHE LLIKOJIbI;

(hopMUPOBaHHE OCHOB AKOJIOTUYECKON KYIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBIIIJICHHS], PA3BUTUE OIbITa
9KOJIOTHYECKU OPUEHTHUPOBAHHOM PEIIEKCUBHO-OIICHOYHON U MPAKTUYECKON IEATEIBHOCTH B )KU3HEHHBIX CUTYaIUsX.

MertanpeamMeTHble pe3yJabTaThl 0CBOCHHUS Kypca:

YMEHHE CAMOCTOSATEIBHO ONPEENISTh eI CBOET0 00yUeHusl, CTaBUTh U (POPMYIUPOBATH JIJIsl ceOsl HOBBIE 3a7jaui B y4€0e U MOo3HABATEIbHOM
JIEATEIIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIILHOMN JEATEIbHOCTH;

YMEHHE CaMOCTOSITEIILHO TUTAHUPOBATH IYTH JOCTHKCHHSI IIeJIeH, B TOM YHCIIC alIbTEPHATUBHBIE, 0CO3HAHHO BEIOUpaTh Hanboee 3(hpeKTUBHBIC
CTIIOCOOBI penicHHs YIeOHBIX U TIO3HABATEIBHBIX 3a/1a4;

YMEHUE COOTHOCUTH CBOU JIEUCTBUS C IJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYLIECTBISATh KOHTPOJIb CBOEH JAEATEIBHOCTH B IIPOLIECCE TOCTUKEHUS
pe3ynbTarta, OMpeAeNsaTh CHOCOOBI IEUCTBUN B paMKax MPeAoKEHHBIX YCIOBUH M TpeOOBaHMM, KOPPEKTUPOBAaTh CBOW JIEHCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTyalluen;

yYMEHHE OIICHUBATh MPABUIHLHOCTH BBIMOJTHEHUS YUeOHOU 3aaui, COOCTBEHHBIE BOBMOKHOCTH €€ PeIleHUs;

BIIa/ICHHE OCHOBAMHU CaMOKOHTPOJISL, CAMOOIIEHKU, TPUHSTUS PEIICHUN U OCYIIECTBICHUSI OCO3HAHHOTO BHIOOpA B YU€OHOU U MO3HABATEIHLHOU
JIeATEILHOCTH,

yMEHHUE ONPEIETATh TOHITHS, CO3/1aBaTh 0000IIEHNs, yCTaHABIMBATh AHAJIOTHH, KJIIACCU(PUITUPOBATH, CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U
KpUTepUH Aisl Kiaccu(UKaIMK, YCTaHABIMBATh MPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOHUTH JIOTUYECKOE PACCYKICHUE, YMO3aKIIOUEHUE
(MHAYKTHUBHOE, IETYKTUBHOE U TIO AaHAJIOTHH) U JIEaTh BHIBOIBI;

yYMEHHE CO3/1aBaTh, IPUMEHAITH U IPEOOPa30BbIBATH 3HAKH U CUMBOJIBI, MOJETH M CXEMBI JIJIsl pEIICHUs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;
CMBICIIOBOE UTCHUE;

YMEHHE OpraHNU30BBIBATh YI€OHOE COTPYIHUYECTBO U COBMECTHYIO JACSITENLHOCTh C YUUTEIEM U CBEPCTHUKAMU; pa00TaTh MHIUBUAYATHHO U B
Tpynne. HaXOAWUTh O0Ilee pelleHrne U pa3peniatb KOH(QIMKTHI Ha OCHOBE COTJIACOBAHUS TO3MIMKA M yu€Ta WHTEPECcoB; (OpMYIHpPOBATH,
apryMEHTUPOBATh U OTCTANBATH CBOE MHEHHE;

YMEHHE OCO3HAHHO MCIIOJIb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBHUM C 33Ja4€il KOMMYHUKALMU JJI BBIPAKEHUS CBOMX YYBCTB, MBICICH U
MOTPEOHOCTEN; TUIAHUPOBAHUS U PETYISAIIUNA CBOCH NEATEIbHOCTH; BIaJICHUE YCTHOW U MUCHMEHHOW PEYbl0, MOHOJIOTUYECKOW KOHTEKCTHOM
peubio;



(hopMHPOBaHHE W PA3BUTHE KOMIICTCHTHOCTH B O0JIACTH WCIOJIb30BaHUS HH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHOorni (nanee MKT—
KOMIICTCHITHH);

(dbopMUpOBaHHE W Pa3BUTHE HKOJIOTMYECKOTO MBINUICHHUS, YMEHHE MPUMEHSTh €ro B IMO3HABATEIBHONW, KOMMYHHUKATUBHOW, COLMAIBHOU
MIPAKTUKE U MPOPECCHOHATHHON OPUCHTAIIHH.

YHuBepcaibHble ydyeOHbIE 1eliCTBHS:
PeryasituBubie YY/:

MMOHUMATBh MTPo0JIEMY;

BBIJIBUTATh THIIOTE3Y;

CTPYKTYpPUPOBaTh MaTEpHaT,

moAOUpPaTh apryMEHTHI JIJIsl TOATBEPKICHUSI COOCTBEHHOM TO3UIINH;
BBIJICJISITH IPUYUHHO-CJICICTBEHHBIE CBSI3U.

ITo3naBartenbHbie YY /I:

BIIa/ICHUE YHUBEPCAIbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMHU JIESITEIbHOCTH, TAKUMHU, KaK HaOII0IeHHe, U3MEPEHUE, DKCIICPUMEHT,
y4eOHOe UCClIeJOBaHKe; IPUMEHEHNE OCHOBHBIX METO/I0B MO3HAHUSI (CUCTEMHO-UH(OPMALMOHHBIN aHAU3, MOJICTTUPOBAHUE) I U3YUCHHUS
Pa3IMYHBIX CTOPOH OKPYKAIOLIEH IEUCTBUTEIIBHOCTH;

WCIOJIb30BaHNE YHUBEPCAIBHBIX CIIOCOO0B AEATETFHOCTU MO PELICHUIO MPOOIEM U OCHOBHBIX MHTEJUICKTYAIbHBIX ONepanui, T. €. Gopmymu-
pOBaHKE TMIOTE3, aHAINU3 U CHHTE3, CpaBHEHUE, 0000IIeHNe, CHCTeMAaTH3allls, BBISIBJICHUE TPUYUHHO-CIIEACTBEHHBIX CBS3€H, TIOMCK aHAJIOTOB;
yMEHHE T€HEPUPOBATh UJIEU U OTPEEIATh CPEIICTBA, HEOOXOIUMBIE /IJISl X peau3allii;

yYMEHHUE OMPEETATh LEIU U 33J]a4H JIeITeIbHOCTH, BEIOMPATh CPEACTBA pean3alluu 1IEJIM U IPUMEHSITh UX Ha MIPAKTHUKE;

WCIIOIB30BAaHUE PA3TUYHBIX HCTOYHUKOB VISl TOJIYYCHHS] XMMHUYECKOW HWHQOpMaIuy, MOHMMaHUE 3aBUCHUMOCTU COJAEpX)aHUS U (OPMBI
npeicTaBiIeHNs] ”HPOPMAIIMK OT 1IeJieil KOMMYHHUKAIIUY U aJipecara.

KommyHukarusubie YY/:

BBICTYIIATh Mepel ayJJUTOpUel CBEPCTHUKOB C HEOOIBIIMMH COOOLICHUAMH, JTOKJIAZIOM, pedepaToMm;
y4acTBOBaTh B CIIOpax, 0OCYKJIECHHUIX aKTYaJIbHBIX TEM C MCIIOJb30BaHUEM PA3IUUHBIX CPEJICTB apIyMEHTAIUH.

IIpenmeTrHble pe3yabTaThl:

3HaHUE OMpENEJICHUN W3YyYEHHBIX TOHSTHN: yMEHUE ONUCHIBATh JIEMOHCTPAIIMOHHBIE W CAMOCTOSITEIHHO TIPOBEICHHBIE XUMHUYECKUE
AKCTIEPUMEHTBI, UCTIOJIb3YS JIJISl TOTO POAHOM SI3BIK U SI3BIK XUMUU,

YMEHUE pa3nuyaTh U3yYEHHBIE KJIACChl HEOPraHMYECKUX U OPTaHUYECKUX COEAMHEHU, IPOCThIE U CIOKHBIE BEIECTBA, XUMUUYECKHUE PEAKIUH,
OMUCHIBATH HX;

yMEHHUE KJIaCCU(PHUITUPOBATh N3YUCHHBIE OOBEKTHI U SBJICHHUS;

CIIOCOOHOCTh JIeJIaTh BBIBOJIBI M YMO3AKIIOUEHHUs W3 HAOJIOJCHUMN, M3YUYCHHBIX XMMHYECKUX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATH CBOWCTBA
HEW3y4YEHHBIX BEIIECTB 10 aHAJIOTUH CO CBOMCTBAMHU M3yUYEHHBIX;

YMEHHE CTPYKTYPUPOBATh U3yUCHHBIH MaTepUaT U XUMHUECKYI0 HHGOPMAIIHIO, TOTYYEHHYIO U3 IPYTUX UCTOUYHUKOB;

yMEHHE MOJICIIUPOBATH CTPOCHHUE aTOMOB DJIEMEHTOB MAJIBIX M OOJIBIIIUX TIEPHOJIOB, CTPOECHUE TTPOCTHIX MOJIEKYIT,

YMEHHUE aHAJIM3UPOBATH U OTICHUBATD MOCIIEACTBUS JIJIsl OKPYKAIOIIECH Cpeibl OBITOBOM M TPOU3BOACTBEHHOM AEATEIHHOCTH YETIOBEKA, CBI3aHHOU



C IepepabOTKOM BEIIECTB;
e (opMHUpOBaHHE HABBIKOB MPOBOAUTH XUMUYECKUN KCIIEPHUMEHT;
® yYMEHME pa3anyarh ONACHBIE U OE30MaCHbIE BEILIECTBA;
e yMEHHE OKa3bIBaTh MEPBYIO IIOMOIIb IIPU OTPABIICHUX, 0’KOTaX U APYTUX TPABMaX, CBS3aHHBIX C BELIECTBAMH U JIAOOPATOPHBIM 000y IOBAaHUEM.
OOyuarommiicsa 11 kiaacca HayduTCs:
Onpeodenamu/Knaccugpuyuposams:
- BAJICHTHOCTD, CTETIEHb OKUCIIEHHUS XUMHUECKUX 3JIEMEHTOB, 3apsibl HOHOB;
- BUJI XUMHUYECKHUX CBSI3€W B COEAMHEHUSAX U TUI KPUCTALNIMYECKON PEIIETKH;
- IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI,;
- XapakTep CpeJibl BOJHBIX paCTBOPOB BELIECTB;
- OKUCJIUTENb U BOCCTAHOBUTEIID;
- IPUHA]JIEKHOCTD BEILIECTB K PA3JIMYHBIM KJIACCaM HEOPTaHUYECKUX U OPraHUYECKUX COETMHEHUII;
- TOMOJIOTH U U30MEPBHI;
- XUMUYECKHE PEaKI[MU B HEOPTaHNYECKOW U OPraHUYECKON XUMUH (110 BCEM U3BECTHBIM KIACCHU(PUKAIIMOHHBIM IPU3HAKAM).
Xapaxmepuzoeambp:
- S, p u d-35eMeHTHI 10 uX nosnokeHuto B [lepuoandeckoii cucteme JI.11. Menneneesa;
- 0011IMe XUMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB;
- 001IMe XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCTUHEHHM, CBOMCTBA OTACNBHBIX MPEACTaBUTENEH ITUX KIaCCOB;
- CTPOEHUE U XMMUYECKHE CBOMCTBA U3yUYEHHBIX OPIaHUYECKUX COEAUHEHUH.
Oovacuamo:
- 3aBUCUMOCTb CBOMCTB XUMUYECKHUX JIEMEHTOB U UX COEAUHEHUI OT MmojoxeHus ssemenTa B [lepuonnueckont cucreme .M. Menneneena;
- IPUPOY XUMUYECKOH CBA3H (MOHHOW, KOBAJICHTHOM, METAJNTNUYECKO, BOJIOPOIHOMN);
- 3aBUCHUMOCTb CBOMCTB HEOPraHMYECKUX U OPTaHUYECKHX BEUIECTB OT UX COCTaBa U CTPOCHUS;
- CYIIIHOCTb U3yYEHHBIX BHJIOB XMMUYECKHUX PEaKIUi (3JEKTPOIUTUYECKOMN JUCCOIMALMU, HOHHOTO 0OMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX )
U COCTaBJISITh UX YPaBHEHUS;
- BJIMSIHME PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOH peakiiy U Ha CMELEHHEe XMMUYECKOI'0 paBHOBECHS.
Pewamp 3a0auu:
- BBIYHMCIICHUE MACChl PACTBOPEHHOI'O BEILIECTBA, COACPKAILErOCs B ONPEEIIEHHON Macce pacTBOPa ¢ U3BECTHOM MAaCCOBOM J0JIEH;
- pacueThl: 0ObEMHBIX OTHOIIEHU Ta30B MPU XUMUYECKUX PEaKIUsX;
- pacueThl: Macchl BEIIECTBA WM 00beMa Ta30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce MM 00BEMY OJTHOIO U3 YYACTBYIOUIMX B PEaKIHH
BELIECTB;
- pacyeTsl: TEeIIoBOro 3 peKTa peaxium;
- pacueTsl: Macchl (00beMa, KOJTMYECTBA BELIECTBA) MTPOIYKTOB PEAKIUH, €CJIU OJJHO U3 BEILECTB JIaHO B U30BITKE (MMEET IPUMECH);
- pacyeThl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) POIYKTA PEAKIIUHU, €CIH OJHO U3 BEILIECTB JaHO B BUJE PACTBOpA C ONpeIeIeHHOW MacCOBOM
JI0JIeil paCTBOPEHHOTO BEILECTBA;
- HAXOXKJICHHE MOJIEKYIISIpHON (hOpMYIIbI BEIIECTBA;



- pacyeThl: MacCOBOM MM 0OBEMHOM J0JIM BBIXO/Ia TTPOIYKTA PEAKIIUU OT TEOPETHICCKH BO3ZMOXKHOTO;

- pacyeThl: MacCOBOM J0JIM (MAcCChl) XUMUUYECKOTO COSAMHEHUS B CMECH;

- COCTaBJICHHUE IIETTOYCK TCHETHYECCKOW CBSI3M XUMUUYECKUX COCTMHCHUI (HEOpraHUYeCKash XMMHS M OpraHuvecKas XUMus).

OO0yuarommiics 11 kjaacca MOJYYHT BO3MOKHOCTh HAYUUTHCH:

Bajcneiimuue xumuueckue noHamus

- BBISIBJISITH XapaKTEPHbIC MPU3HAKU MOHSATUHN: BEIIECTBO, XMMUYECKUHN AJIIEMEHT, aTOM, MOJIEKYJia, OTHOCUTEJIbHbIE aTOMHBIE U MOJICKYJISIPHBIE
MacChl, HOH, U30TOIBI, XUMUYECKasl CBSI3b, AICKTPOOTPHUIIATEIIPHOCTD, BAJICHTHOCTh, CTETICHh OKUCIICHHS, MOJIb, MOJIIpHAsl Macca, MOJIAPHBIH 00beM,
BEILIECTBA MOJICKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS, PACTBOPDI, SJIEKTPOIHUTHI U HEIJIEKTPOJIUTHI, FJIEKTPOJIUTAYECKAS JUCCOLMAIUS, THIPOIIU3,
OKHCJIUTENh U BOCCTAHOBUTEJb, OKHUCIICHHE U BOCCTAHOBJICHHUE, DJIEKTPOJIM3, CKOPOCTh XMMHYECKOW pEaKIMHi, XUMHUYECKOE PaBHOBECHE, TEILJIOBOU
3¢ dexT peakuu, OCHOBHBIC THUITBI PEAKITUI;

- BBISIBJISITH B3aUMOCBSI3H MTOHSATHIA, UCTIOJB30BaTh BAKHEHUIITNE XUMUICCKUE TIOHSATHUS JIUIs1 OOBSICHEHUSI OTACIBHBIX ()aKTOB U SIBIICHUI;

- MPUHAJIIC)KHOCTD BEIIIECTB K PAa3IMYHBIM KJIaCCaM HEOPTaHMUECKUX COSTUHEHU;

OcHosHble 3aKOHbL U MeopUU XUMUU:

- MPUMEHATh OCHOBHBIC IMOJIOKCHUSI XUMHYCCKUX TEOPHH (CTpPOCHHUS aToMa, XMMHYECKOW CBSI3H, YJECKTPOJUTUUECKON TUCCOIUAIINN, KUCIOT U
OCHOBaHMH, CTPOCHUSI OPraHUYECKUX COCTMHEHHM, XUMUYECKON KMHETHKH) JIJIs1 aHAJIU3a CTPOCHUS U CBOMCTB BEIIECTB;

- IOHUMATh TPAHULIBI MPUMEHUMOCTH YKa3aHHBIX XUMUYECKUX TEOPUI;

- moHuMath cMbich [lepuonmdeckoro 3akona [I.M. MeHaeneeBa 1 UCIOIB30BaTh €r0 IS KAYSCTBEHHOTO aHAM3a W 0OOOCHOBAaHUS OCHOBHBIX
3aKOHOMEPHOCTEH CTPOCHHUSI aTOMOB, CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COCIMHCHHA.

Bascneiimue sewgecmea u mamepuaivt

- KJ1acCU(UIIMPOBATh HEOPTAHUYECKUE U OPTaHUYECKUE BEIIECTBA M0 BCEM U3BECTHBIM KJIaCCU(DUKAIIMOHHBIM MTPU3HAKAM;

- 00BSCHATH 00YCIOBJICHHOCTD MPAKTUUYECKOTO MPUMEHEHHS BEIIECTB UX COCTABOM, CTPOEHHUEM U CBOWCTBAMH;

XapaKkTepU30BaTh MPAKTUUECKOE 3HAUEHHUE JAHHOTO BEIECTBA;

- 00BACHATBH 001IHME CITOCOOBI ¥ MPUHIIMITHI TOJTYYSHHUST Han0oJiee BaKHBIX BEIIIECTB.

2. COAEP)KAHHUE YYEBHOI'O KYPCA
Tema 1. TeopeTruueckne 0CHOBbI XUMMHU (7 4acoe)
CoBpeMeHHBIC TIPEICTABIICHHS O CTpoeHHU aroMa. CTpOeHHE 3JICKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB TIEPBBIX YETHIPEX MEPUOIOB: S-, P- 1 d-
AJIEMEHTHI. DJIEKTPOHHAs KOHpUTrypanus atroma. OCHOBHOE U BO30YKJIEHHOE COCTOSIHME aTOMOB. 3aKOHOMEPHOCTH U3MEHEHMSI XMMUYECKUX CBOMCTB
AJIEMEHTOB M UX COEAMHEHUH 1o nepuojam u rpynnam. [lepuonnyeckuit 3akoH U nepruogudeckas cucreMa XxuMmuueckux anementoB J1.M1. Mennaeneena.
Panuycel aToMOB, UX IEPUOINYECKUE U3MEHEHHS] B CUCTEME XUMUYECKUX JIEMEHTOB. XapaKTepUCTUKA IEPEXOIHBIX JIEMEHTOB, UX CBOMCTBA.
AmpoTtepHocTb. O0111as XxapakTepucTHKa HeMeTauioB. OCOOEHHOCTH CTPOEHHMSI, CBOMCTBA. [ aloreHsl — THIIMYHbIE HEMETaJIbl, CBOMCTBA,
IIPUMEHEHHUE.
Tema 2. XumMnueckasi CBI3b U CTPOeHHe BenecTBa. (5 yac.)
KoBasienTHas xuMudeckas CBs3b, €€ Pa3sHOBUIHOCTH M MEXaHM3MbI 00pa3zoBaHMsA. Pa3HOBHIHOCTH KOBAJEHTHOW CBSI3HU, MOJIIPHOCTb, YaCTHUHBIE
3apsabpl. MonHas cBs3b. Mertammyeckas cBsizb. BogoponHas cBa3b. MexaHu3sm  oOpa3oBaHMs, OCOOCHHOCTHM BOJOPOAHOM  CBSI3H.
DNEeKTPOOTPULATEIBHOCTh- CBOWCTBO, XapaKTEpHU3YIOLEEe HEMETalibl.  BemiecTBa MOJEKYJIIPHOTO M HEMOJEKYJISIPHOro CTpoeHus. Tum



KPUCTAJUIMYECKON PEIIETKU. 3aBUCUMOCTh CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHUS.

Tema 3. Xumnueckas peakuusi (11 gyacos).

Kiaccudukanms XuMHUueCKuX peakifii B HEOPraHMYECKON M OpraHMYecKor XuMuu. TernoBoi 3¢ dext XUMHUYECKOHN peaKkiluu.
Tepmoxumuyeckue ypaBHeHHs. CKOPOCTh XUMUYECKOH peakiuu. PaKkTopbl, BAUSIOMINE HA U3MEHEHHE CKopocTH. OOpaTUMbIe U HEOOpaTHMBbIe
peakuuu. YcinoBusi oOpatuMocTu peakiuu. [Ipu3Haku mpoxoXaeHuss XUMHUYECKON peakini. XUuMU4ecKoe paBHOBecue, ycioBus. CmelleHue
paBHOBecHsl. PaKTOPHI, BIUSIONINE HA CMEIeHNe paBHOBECHS. [IOHATHS «QIIEKTPOIHUTY, «HEATEKTPOIUTY». CHUIIbHBIE U cllabble AJIEKTPOJIHTHI.
[TonsTHe «irucconanus, NpoIece AUCCOUAIMU B BOJHBIX PACTBOPAX 3JEKTPOIUTOB. Peakiuu nonHoro oomMena. CoctaBiieHue HOHHBIX ypaBHEHUI.
Tema 4. Heopranmueckasi xumusi. (21 uac).

Knaccudukanus nHeoprannueckux Bemiects. HoMeHkaTypa HEOpraHM4eCKHX BelIecTB. XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — IIETOYHBIX
METaJUIOB. XapaKTePHbIE XMMUYECKUE CBOMCTBA METAJUIOB U MEPEXOJIHBIX 3JIEMEHTOB. XapaKTEPHbIE XUMUYECKHUE CBOKMCTBA HEMETAIIJIOB U FaJIOT€HOB.
XapakTepHble XUMUYECKUE CBOWCTBA OKCUA0B. OTIMUYUTENbHBIE 0OCOOEHHOCTU PEAKIMI pa3HbIX BUJOB OKCHUJOB. XapaKTEPHbIE XUMUYECKUE CBOWCTBA
ocHoBaHUM. OCOOEHHOCTH CBOMCTB aM(OTEPHBIX THIPOOKCHAOB. XapaKTepHbIe XUMHUUECKHE CBOMCTBA KUCIOT. OCOOEHHOCTH XUMUYECKHUX CBOMCTB
CEPHOM U a30THOM KUCIOT. XapaKTePHbIE XMMUYECKHNE CBOMCTBA Pa3IuYHbIX coield. CXOACTBO CBOMCTB cojiel U paznuuus. ['eHeTnueckas cBs3b
MEXy KJIaCCaMH HEOPraHUYECKUX COeIMHEHNN. OCyIIeCTBICHUE IIENIOYEK PEBPALEHU.

Tema 5. MeToabl No3HaAHUSI B XUMHH. XUMHUSI ¥ )KH3Hb. (13 yacoB).

[IpaBuia pabotsl B 1abopatopuu. JlJaboparopHas nocyna u obopyaoBanue, HazHadeHue. [IlpaBuna Oe3omacHocTH mpu  pabOTe C €IKUMH,
rOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CpEACTBaMH ObITOBOI XuMuu. HayuHble METOABI UCCIIEOBAHMSI XUMUYECKUX BELIECTB U IPEBPALLICHU.
MeTtosl pa3aenenus cMeceil 1 ouncTky BemecTB. OCOOEHHOCTH METOIOB. XapaKTep BOJHOTO pacTBopa BemiecTBa. uaukatopsl. PasHoBugHOCTH
uHauKaTopoB. KauecTBeHHbIE peakiuu Ha HeopraHuueckue BeuiecTsa. KauecTBeHHble peakiiuu Ha HOHBL. KauecTBEeHHbIE peakIuy Ha

opraHuyveckue BemecTna. Peakius «cepeOpsiHOro 3epkasia».OCHOBHbIE CLIOCOOBI MOTYyYeHHs HEOPTaHUUECKUX BellecTB. TpuBHaIbHbIE HA3BAHMUS.
Tema 6. Pacuérpl mo xumuueckuM popmysiamMm u ypaBHeHusiM peakuuii. (11 yacos)

PacyeTsl ¢ MCIIOIB30BaHNEM NIOHATUH «PACTBOPUMOCTB», «MAaccOBas JOJIs BEUIECTBA B pacTBOpe». PemieHue 3a1au pa3iuuHOroO YpOBHSI CJIOKHOCTH.
Pacuérbl 00bEMHBIX OTHOLIEHUH ra30B IPU XMMUUYECKUX peaklusx. PacueTsl Macchl BelllecTBa WM 00beMa ra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAcCe MJIM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB. 3a/1a4M pa3IMYHOIO YPOBHA CIOKHOCTU. Pacuér TemnoBoro 3¢ dekra
peakuuu. Pacuersr macchl(00beMa, KOJTMYECTBABEIIECTBA) TPOIYKTOB PEAKIIUHU, €CITU OJJHO U3 BEIIECTB JJaHO B M30BITKE (MMEET MIPUMECH ).

3. TEMATUYECKOE IIJIAHUPOBAHME, B TOM YHUCJE C YYETOM PABOYEM IIPOT'PAMMbI BOCIIUTAHUA C
YKA3AHUEM KOJ/IUYECTBA YACOB, OTBOAUMBIX HA OCBOEHHUE KAXIOU TEMbI

11 xaacc.
Ne i/ Paznen KomnyectBo yacos
Tema ypoka
Teopernyeckue 0CHOBbI XMMHUH 7
1. DnekTpoHHas KoHGUrypamust aroMoB ¥ HOHOB. OCHOBHOE M BO30YKJIEHHOE COCTOSTHUSI aTOMOB 1
2. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB JIEMEHTOB M X COSAMHEHUH 10 MEPUOIaM U TPYIIaM 1




3. O6mas xapakrepuctuka metauioB |A—IIIA rpynm B cBs3u ¢ ux nmonoxkeHueM B [lepuoanueckoi cucreme 1
XUMHYECKHX 3JIEMEHTOB
4. XapakTepucTUKa MepexoIHbIX AIEMEHTOB (MeH, IMHKA, ) M0 uX MoyioxkeHuto B [lepuoaunyeckoii cucteme 1
XUMHYECKHX 3JIEMEHTOB
5. XapakTepHucTUKa MePexXoIHbIX AEMEHTOB (XpoMa, XkKejesa) Mo UX nojokeHuto B [lepuoanueckoit cucreme 1
XUMHYECKHX DJIEMEHTOB
6 O6mas xapakrepuctuka HemetamuioB [VA—VIIA rpynn B cBsizu ¢ ux nonoxxkenuem B [lepuoanueckoit 1
CHUCTEME XMMHUYECKHUX IEMEHTOB
1. I"anorensl. [1B- yyactrie B MHTEIIEKTyaJIbHBIX UTpax. 1
XuMunyeckasi CBsi3b M CTPOEHHe BellecTBa. S
8. KoBanenTHast xumudeckasi CBsi3b, €€ pa3HOBUJHOCTH M MEXaHU3MbI 00pa30BaHus 1
9. XapaKTepUCTUKU KOBAJICHTHOM CBSI3H (TIOJISPHOCTD U SHEPTHSI CBSI3H ) 1
10. Honnas cBs3b. MeTtayunueckas cBA3b. BoopoaHas CBSI3b.. 1
11 DIEKTPOOTPUIIATENbHOCTh. CTENeHb OKUCICHHSI U BAJIEGHTHOCTh XMMHYECKHUX 3JIEMEHTOB. 1
12 BewecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUS. THI KPpUCTANINYECKON PEIIeTKU. 3aBUCUMOCTh 1
CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHUSI.
XuMHYecKas peakuusi 11
13 Krnaccudukanms XuMu4ecknx peakiuii B HEOPraHM4eCKOW M OPraHWYeCKON XUMHH 1
14 TernoBoit  3pdekr  XUMHUYECKOW peaKiuu 1
TepMOXUMHUYECKIE YpaBHEHHUSI
15 CKOpOCTh XMMHUYECKON pEaKIINH 1
16 OOpatuMble U HEOOpAaTUMBblE XMMHUYECKUE PEAKIINH. 1
17. [Tpu3Haky NPOXOXKACHNUS XUMUUECKHUX PEAKIIHM. 1
18 XUMHYECKOE PaBHOBECHE. 1
19 CMenieHre XMMHYECKOr0 paBHOBECUS MOJ AEHCTBUEM Pa3IMYHBIX (PaKTOPOB 1
20 ONEeKTPOIUTHI M HedNIeKTposiuThl T1B- yuacTue B ypoke «DKOJIOTHsI U SHEProcOepeKeHUEe» 1
21 ONEKTPOIUTHYECKAs JUCCOLMAIUS JIEKTPOJIUTOB B BOJHBIX pacTBOpax. 1
22 Peakmun noHHoro ooMeHa 1
23 Peakiuu HOHHOTO 0OMeHa 1
Heopranuyeckasi Xumusi. 21
24 Knaccudukanus HeopraHnyeckux BellecTB. 1
25 HomMenkaTypa HEOpraHM4eCKUX BEIIECTB 1
26 XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB: HIEJIOYHBIX, IEJTOYHO3EMENIbHBIX. 1
27 XapakTepHble XUMHUYECKHAE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB: MarHWs, aTFOMHHUS; ITEPEXOTHBIX 1

MCTAJIJIOB. HB-y‘-IaCTI/IC B c6ope OTXOO0B IBCTHBIX MCTAJIJIOB.




28 XapaKTepHbIE XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB — HEMETAJUIOB 1
29 XapakTepHble XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB — HEMETAIIIIOB 1
30 XapakTepHble XUMUYECKIE CBOWCTBA OKCHJIOB: OCHOBHBIX. 1
31 XapakTepHble XUMUYECKHE CBOMCTBA OKCUJIOB: aM(OTEPHBIX. 1
32 XapakTepHble XUMUYECKIE CBOWCTBA OKCHJIOB: KHUCIIOTHBIX. 1
33 XapaKTepHbIE XUMHUYECKUE CBOMCTBA OCHOBAHHH. 1
34 XapakTepHble  XUMHUYECKHE CBOICTBA 1
aM(OTEepHBIX THUIPOKCHUJIOB
35. XapakTepHble  XUMHUYECKHE CBOICTBA 1
aM(OTEepPHBIX THUIPOKCHUIIOB
36. XapakTepHbIe XMMHUYECKHUE CBONCTBA KUCIIOT 1
37. XapaKTepHbIE XMMUYECKHE CBONCTBA KHCIIOT 1
38 XapakTepHble XUMHUYECKHE CBOWCTBA CEPHOM U a30THOW KUCIIOT. 1
39 XapakTepHble XUMUYECKUE CBOWCTBA COJICH: CPETHUX. 1
40 XapakTepHble XUMUYECKUE CBOWCTBA COJICH: KHCIIBIX. 1
41 XapakTepHbIE XUMUYECKUE CBOMCTBA COJIEH: OCHOBHBIX U KOMIIJIEKCHBIX. 1
42 B3anMocBs3b  pa3iUyHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB. 1
43 B3anmocCBsI3p  pa3nnMyHbBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB. 1
44 B3anMocBs3b  pa3iIUyHBIX KJIACCOB HEOPTaHMYECKHUX BEIECTB. 1
Metoabl NO3HAHMSA B XUMHH. XHUMHUS U )KU3Hb. 13
45 [IpaBuna padoTsl B maboparopun. JlabopaTtopHas mocyaa u 000pyI0BaHHE. 1
46 [IpaBuna Oe3omacHOCTH TIpH  PpabOTE C €IKUMU, TOPIOYMMH U TOKCUYHBIMH BEIIIECTBAMH, CPEICTBAMH 1
6b1TOBOM XxuMuu. [1B- npoduiakTika JUYHOM 6€301MacCHOCTH.
47. Hayunble MeTOabl HCCIEAOBaHUS XUMUYECKUX BEIIECTB U MPEBPAIICHUMN. 1
48. MeTo1bl pa3ieJIeHUs] CMECEM M OUUCTKH BEIIECTB. 1
49 Onpenenenue Xxapakrepa Cpellbl BOOHBIXPACTBOPOB BenlecTB. IHaMKaTOpBI. 1
I1B- yuacTue B npoekte «JloManiHss 1abopaTopusi»
50 Onpenenenue Xapakrepa Cpelbl BOAHBIX pacTBOpOB BellecTB. MIHAUKATOPBI 1
51 KadecTBeHHBIE pEaKIMM Ha HEOPTaHWYECKHE BEIIECTBA U HOHBI. 1
52 KauecTBeHHbIE peaklMy HA HEOPraHWYECKHE BEIECTBA U HOHBI. 1
53 KauecTBeHHbIE peakLMU HA HEOPraHWYECKUE BEIIECTBA U HOHBI. 1
54 KauecTBeHHBIE pEAKINN OPraHWYECKUX COETHMHEHMI 1
55 KauecTBeHHbIE peaKkLUU OPraHUYECKUX COSAMHEHHUN 1




56. OcHOBHBIE CTIOCOOBI MOTyUYEHUS (B J1a0OPAaTOPHH ) KOHKPETHBIX BEIIECTB, OTHOCAIIUXCS K U3yYEHHBIM 1
KJIacCaM HEOPraHUYeCKUX COCIUHEHMI.
57 OCHOBHBIE CTTIOCOOBI MOTyUYEHUS (B J1A0OPATOPHH ) KOHKPETHBIX BEIIECTB, OTHOCAIIUXCS K U3yYEHHBIM 1
KJIacCaM HEOPraHUYeCKUX COCIUHEHMUI.
Pacuérsl mo xumuveckum GopmysiaM U YpaBHEHUSIM PeaKIMid. 11
58. PacueTsl ¢ HCIOIb30BaHUEM MOHSITHI «PAaCTBOPUMOCTBY, «MAaCcCOBAsl JIOJISI BEIIECTBA B PACTBOPE) 1
59. PacyeTsl ¢ MCIoJIb30BaHUEM MOHITHH «PACTBOPUMOCTbY, «MACCOBAs JI0JIS BEIIECTBA B PACTBOPE» 1
60. PacyeTsl ¢ MCIoJIb30BaHUEM MOHITHH «PACTBOPHUMOCTbY, «MACCOBAs JI0JIS BEIIECTBA B PACTBOPE» 1
61 PacueTsl 00bEMHBIX OTHOLIEHUH Ia30B IPU XUMHUUYECKHUX PEaKIMSIX. 1
62. PacueTsl 00beMHBIX OTHOIICHU Tra30B MPU XUMHYECKUX PEaKIIHIX. 1
63. Pacuetsl Macchl BemecTBamiin 00beMa ra30B 110 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe WA 00BEMY 1
OJIHOTO M3 y4acTBYIOIIUX B peakuuu BeniectB [1B- yuactue B akiuu «JleHb 3HaHUID
64. Pacuetsl Macchl BemecTBamiin 00beMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WM 00BeEMY 1
OJIHOTO M3 YYaCTBYIOIIMX B pEaKIIMU BEUIECTB
65. Pacuets! TeroBoro 3¢ dexra peakuuu 1
66. Pacuets! TeroBoro ¢ dexra peakuu 1
67 Pacuetsl macchl (0ObeMa, KOJTUYECTBA BEIIECTBA) MPOIYKTOB PEaKIMM, €CIIU OJHO U3 BEIIECTB JIaHO B 1
n30bITKE (MMEET IPUMECH )
68 Pacuetsl macchl (0ObeMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEaKIIMM, €CIIU OJHO U3 BEIIECTB JIaHO B 1
M30bITKE (MMEET TPUMECH )

[Mpunoxenue Kk paboueil mporpamme 3JIEKTHBHOTO Kypca
10 XUMUU «AKTyaJIbHbIE BOIPOCHI OOILIEH XHUMHUU»
JUISL CpeJIHEero) oo0Iero oopazoBaHus



KAJIEHJAPHO —- TEMATUYECKOE IINIAHUPOBAHUE

Ne HaTta Tema ypoka OneMeHTbl coaepxaHusi dopmbl lMpnmeyvaHue
YPOK KOHTpOSIS
a Mnan | dPakT
Teopernuyeckne 0CHOBbI XUMHMHU 7 YaCOB
1 OnexkTponHass koHpurypanusi | CoBpeMeHHbIE
aTOMOB M HMOHOB. OCHOBHOE€ U | MPEICTABIEHUS O CTPOCHUU
BO30YXKICHHOE coctosiuus | atoma. CTpoeHue
aTOMOB ANEKTPOHHBIX 000JI0UEK
aTOMOB 3JIEMEHTOB TE€PBbIX
YeThIpeX NEPUOJOB: S-
, p- 1 d-371eMeHTHI.
2 3aKOHOMEPHOCTU U3MEHEHUS DJIEKTpOHHAs
CBOMCTB 3JIEMEHTOB M HX KOH(UTypaIus aToma.
COEIMHEHUH 10 MepUuoiaM U OcHoBHOE 1 BO30YXJIEHHOE
rpyImam COCTOSIHME aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS
XMMHYECKHUX CBOMCTB
3JIEMEHTOB U UX COEAMHEHUIN
110 IEPHOJIaM U TpyHIam..
3 OO6mas xapakrepucTtuka | [lepuoanueckuii 3aKoH U
meramnoB  |A-IIA rpynn B MepUOINYECKasl CUCTEMA
CBA3H € HX HOJIOKCHHUEM B | xy\pyeckuX SIeMEHTOB
Hepuomuaeckoi creTeMe J.1. Menneneesa. Panuycer
XUMUYECKHUX HJIIEMEHTOB
aTOMOB, UX TIEPUOJIUYECKHE
W3MEHEHUS B CUCTEME
XUMHUYECKUX DJIEMEHTOB.
4 XapakTepucTrKa MePEeXOIHbIX XapakTepucTuka

3JIEMEHTOB (M€eJH, [IMHKA, ) TI0
UX MOJIOKEHHIO B

MEPEXO/IHBIX AJIEMEHTOB, UX
cBoMcTBa. AM(BOTEPHOCTb.




[Tepuoanueckoil cucteme
XUMHNYCCKUX DJICMCHTOB.

5 XapakTepHucTuKa MepexoaHbIX
AJIEMEHTOB (XpoMa, KeJie3a) 1Mo
UX MOJIOKEHHIO B
[Iepuoanueckoii cucreme
XUMHYECKHX AJIEMEHTOB
6 OO01as xapakTepuCTHKA OOm1ast xapaKTepUCTHKA
HeMetauioB [IVA—VIIA rpynn B | HemeTamuioB. OcoOeHHOCTH
CBSI3M C UX IOJIOKEHUEM B CTpOEHHMsI, CBOMCTBA.
[Tepuoanueckoii cucreme
XUMHUYECKHUX HJIEMEHTOB
7 I"anorenst. [1B- yuyactue B OO01as xapakTepuCcTHKa rnB
MHTEJJIEKTYaJIbHBIX UTPaxX. HemeTtaoB. OcoOeHHOCTH
CTpOEHHSI, CBOMCTBA.
XuMu4ecKkasi CBsi3b M CTPOEHHE BeHIeCTBA. S 4aCOB
8 KoBanentras xumuueckas | KoBaneHTHas xuMudeckas
CBA3b, €€ DPAasHOBUAHOCTU M | cBA3b, €€ PA3HOBUIHOCTU U
MEXaHU3Mbl 00pa3oBanns MeXaHHU3MbI 00pa30BaAHHS.
9 XapakTepuCTUKA KOBAJEHTHOM | PasHOBHUIIHOCTH
CBs3M (TIONSIPHOCTh U DHEPIUsl | KOBAJIEHTHOM CBS3H,
CBSI3H) MOJISIPHOCTD, YaCTUYHBIC
3apsibl..
10 Honnas cBa3p. Metamnmuyeckas | Monnas CBSI3b.
cBsA3b. BomopoaHas CBS3b.. Merannnueckas CBA3b.
Bonoponnas CBSA3b.
Mexanu3sm  0Opa3zoBaHus,
O0COOEHHOCTH BOJIOPOJIHOM
CBSI3H.
11 ONEeKTPOOTPULIATENBHOCTb. DNeKTPOOTPULIATEIbHOCTh-

Crene
HBb OKHCIICHUSI U BAJICHTHOCTH
XUMUUYECKUX DIIEMEHTOB.

CBOMCTBO,  XapakTepusy-
I01IIe€ HEMETAILIBL.




12

BemiecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.
Tun KkpucTamIIn4ecKou
penieTky. 3aBUCUMOCThH CBOMCTB
BEIIECTB OT X COCTaBa U
CTPOEHHUS.

BemectBa MOIEKYyISpHOTO U
HEMOJIEKYJISIPHOTO
crpoenud. Tun
KPUCTAJUIMYECKOM PEIIETKH.
3aBUCUMOCTb CBOMCTB
BEIIECTB OT UX COCTaBa U
CTPOCHHUS.

Xumnueckas peakuusi 11 yacos

13 Knaccudukanus xumudecknx Knaccudpukanuus
peakuuii B HEOPraHMYeCKOW M | XMMUYECKUX  peakuuil B
OpraHNYEeCKON XUMUHU HEOPraHUYECKOU u
OpPraHUYeCcKOM XMMHUHU.
14 TermmoBoit 3¢ dexr TemnoBoii ekt
XUMHUYECKON peaKIiH. XUMHUYECKON peakiuu.
Tepmoxumuueckue ypaBHeHHust | TepMoxumuueckue
YpaBHEHHUS.
15 CxopocTtb xumuueckoi peakiuu | CKOpoCTh XUMUYECKOU
peakiyu. DakTopsl,
BIIMSIFOIIME HA U3MEHEHHE
CKOpOCTH.
16 OOpatumble U HEOOpaTUMBbIE OObpaTtumble U HEOOpaTUMBbIE
XUMHUYECKHE PEeaKLUu. peakuuu. Y ciaoBus
00paTUMOCTH PEaKIINH.
17 IIpu3Haky IpOX0XKICHUS [Ipu3Haky MpoxX0KIECHUS
XUMHAYECKUX PEAKIHH. XUMHUYECKON PEaKITUU.
18 XUMHUECKOE paBHOBECHE. XUMHYecKoe paBHOBECHE,
YCIIOBHSL.
19 CMerieHue XMMHUYECKOTO CwMelieHue paBHOBECHS.

PaBHOBECHS MOJT IEUCTBUEM
pa3INyYHbIX (PaKTOPOB

@aKTOpBbl, BIUSIONINE HA
CMEILIEHUE PABHOBECHSL.




20 DNEKTPOIUTHI U HEITEKTPOIUTHI | [IOHATUS «ITEKTPOIHUTY, rnB
IIB- y4acTue B ypoke «HedeKTpouT». CUiIbHbIE
«OKoIorHs 1 U cIa0ble 3JIEKTPOJIUTEL
HEProcOEePeKEHUE)

21 DIIEKTPOJIUTHYECKAS IlonsTne  «aUCCOIMAIIM,
JIUCCOIMAIUS SIEKTPOJIUTOB B Mpoiecc  JAUCCOLMAIMU B
BOJIHBIX PacTBOpaX. BOJIHBIX pacTBopax

3JIEKTPOJIUTOB.
22 Peakmun nonHoro ooMeHa Peakiuu noHHoro ooMeHa.
CocTaBjicHHE HOHHBIX
23 Peakiiuu nosHoro ooMeHa yYpaBHEHHUH.
Heopranunueckasi xumus. 21 yac

24 Knaccudukanms Knaccudukanms
HEOPTraHWYECKHUX BEIIECTB. HEOPraHUYECKHX BEIIECTB.

25 Homenkiiatrypa Howmenxknarypa
HEOPTraHWYECKUX BEIIECTB HEOPraHUYECKHX BEIIECTB.

26 XapakTepHble XUMUYECKHE | XMMHUYECKHE CBOUCTBA
CBOMCTBA TPOCTHIX BEIIECTB — | MPOCTHIX BEIIECTB —
METaJIJIOB:; MIEIIOYHBIX, | IIETOYHBIX METAJIOB.
MIEJI0YHO3EMENbHBIX.

27 XapaktepHble XUMUYECKHE | XapaKTepHble XUMUUECKHE nB
CBOMCTBA MPOCTHIX BEIIECTB — | CBOMCTBA METAJUIOB U
METaJUIOB: MAarHus, aJlOMUHUS; | MEPEXOJHBIX JIEMEHTOB.
nepexoAaHbix Meramion. [IB-
yyactue B cOope OTXO/I0B
IIBETHBIX METAJIJIOB.

28 XapakTepHble XUMUYECKUE XapakTepHble XUMHUYECKHE
CBOICTBA MPOCTHIX BEHIECTB — CBOMCTBA HEMCETANIOB U
HEMETAJIJIOB rajjor¢HoB.

29 XapakTepHble XUMUYECKUE

CBOMCTBaA IMPOCTBHIX BCIICCTB —
HEMCTAJIJIOB




30

XapakTepHble XUMHYECKUE
CBOMCTBA OKCHJIOB: OCHOBHBIX.

XapakTepHbIE XUMUYECKHE
CBOWCTBA OKCHJIOB.

31 XapakTepHble XUMUYECKHE OTnuuuTeNbHbIE
CBOMCTBA OKCHJIOB: 0COOEHHOCTH peaKIii
aM(OTEpHBIX. pa3HbIX BUJIOB OKCHJIOB.

32 XapakTepHbIE XUMUYECKUE
CBOWCTBA OKCUJOB: KHCIJIOTHBIX.

33 XapakTepHbIE XUMUYECKUE XapakTepHbIE XUMUYECKUE
CBOMCTBAa OCHOBAHUM. CBOMCTBAa OCHOBaHUM.

34 XapakTepHble OcobeHHOCTH CBOMCTB
XMMHUYECKHE CBOICTBa aM(OTEPHBIX THAPOOKCHU/IOB.
aM(OTEPHBIX THUAPOKCHIIOB

35 XapakTepHble
XUMUYECKHE CBOMCTBA
aM(pOTEpHBIX TUAPOKCHUIIOB

36 XapakTepHble XUMUUYECKHE XapakTepHble XUMUYECKHE
CBOICTBa KUCIIOT CBOMCTBA KHUCIIOT.

37 XapakTepHble XUMUYECKHE
CBOMCTBA KMCJIOT

38 XapakTepHbIE XUMUYECKUE OcoO6eHHOCTH XUMUYECKUX
CBOMCTBA CEpPHOU M a30THOM CBOMCTB CEPHOU U a30THOU
KHCJIOT. KHCJIOT.

39 XapakTepHble XUMUYECKUE XapakTepHble XMMHUYECKHE
CBOMCTBA COJIEH: CBOMCTBA Pa3JIMYHBIX COJICH.
CpPEIHUX. CXOICTBO CBOMCTB COJIEH H

40 XapakTepHble XUMUYECKHE pasnu4us.

CBOMCTBA COJIEH:
KHCIIBIX.

41 XapakTepHble XUMUYECKUE
CBOICTBaA COJIEH: OCHOBHBIX U
KOMIUIEKCHBIX.

42 B3aumocss13p I'enernueckas CBSA3b MEKIY

Pa3IMYHBIX KJIACCOB
HCOPTaHUYCCKUX BCHICCTB.

43

B3auMocBs3b

KJIaCCaMU HEOPraHUYECKUX
COE€IMHEHUN.




Pa3iIMYHBIX KJIACCOB
HCOPTaHNUYCCKUX BCHICCTB.

Ocy1iecTBiIeHUE LETTOYEK
IIpEBpALICHUM.

44 B3aumocssizb
pa3IMYHBIX KIJIACCOB
HEOPraHMYECKUX BEIIECTB.
MeTtoabl mo3HAHMSA B XUMHUH. XHUMHUS U KU3Hb. 13 yacoB
45 [IpaBuia paboThI B | [IpaBuia paboTsl B NHomBmayasnbHbl
nabopatopun. JlaGopaTopHas | 1abopaTtopum. by
nocyzaa u 00opynoBaHue. JlaboparopHast mocyaa u
o0opy/ioBaHuE, Ha3HAUCHUE.
46 [IpaBuna Oe3omacHocTrn mpu | [IpaBuna 0e301MmacHOCTH rnB
paboTe C eAKUMU, TOPIOYUMU U | TIpU paboTe C eIKUMH,
TOKCUYHBIMHU BCIICCTBAMHM, | TOPIOYMMH ¥ TOKCHYHBIMHU
cpeacTBaMu OBITOBOM XMMHUU. | BEIIECTBAMH,  CPEACTBAMHU
[IB- mnpodunaktrika IUYHON | OBITOBOW XMMUHU.
0€301acHOCTH.
47 Hayunsie wmeromasl Hayunsie MmeToss
UCCJICTOBAHMS XUMUYECKUX WCCIIETIOBAHMS XUMUYECKIX
BEILIECTB U IIPEBPAILCHUM. BEILIECTB U MIPEBPAIICHUMN.
48 Mertoasl pa3aeneHus: cmecei Mertoasl pa3aeneHus cmeceit
Y OYUCTKU BEIECTB. Y OYUCTKU BEIIECTB.
OCco0EeHHOCTH METOIOB.
49 Omnpenenenne xapakrepa XapakTep BOJAHOTO pacTBOpa nB
CpeIbl BOJHBIX PacTBOPOB BemecTBa. IHIUKATOPHI.
BeniecTB. IHIMKATOPHI. PaznoBugHOCTH
[IB- yyactue B npoekTe WHJIUKATOPOB.
«lomamuss maboparopush)
50 Onpenenenue
XapakTepa  Cpelbl BOIHBIX
pPacTBOPOB BEIIECTB.
WHaukatopsl
51 KadecTBeHHbIe peakiuy Ha KadecTBeHHbIE peakiuu Ha

HCOPTaHNUYCCKUC BCIICCTBA U

HCOPraHNYCCKUC BCHICCTBA.




HOHBI.

KauecTBeHHBIE peaknuu Ha

52 KauectBennsie peakiuu Ha HOHBI.
HEOpPraHUYEeCKHe BEIIeCTBA U
VOHBI.
53 KauecTBeHHbIE peakiiy Ha
HEOpPraHWYECKHE BEIIECTBA U
VOHBI.
54 KauecTBenHble peakun KauecTBeHHbBIE peakuy Ha
OpPraHUYECKUX COCAUHEHUN OpraHUYEeCKHe BEIIeCTBA.
55 KauecTBenHnble peakun Peaknus «cepedpsiHOTO
OpPraHUYECKUX COCAMHEHUN 3epKanay.
56 OcHOBHBIE CTTOCOOBI OcHoBHBbIE CTIOCOOBI
nonyueHusi(B Jaboparopun) MOJIy4eHUs
KOHKPETHBIX BEIIECTB, HEOPTaHHYECKUX
OTHOCSIIIMXCS K U3YYEHHBIM BelIECTB. TpUBUAIbHbBIE
KJlacCaM HEOPraHW4eCcKUX Ha3BaHMSIL.
COE€IMHEHUI.
57 OcHOBHBIE CTIOCOOBI
noJiyueHusi(B Jaboparopun)
KOHKPETHBIX BEIECTB,
OTHOCSIIIMXCS K U3YYCHHBIM
KJlacCaM HEOPraHWYeCKUX
COCTUHEHUN.
Pacuérel mo xumuyeckuM (popmyJiaM M ypaBHeHUsM peakuuii. 11 yacos
58 PacueTsl ¢ ucnonnL30BaHUEM Pacuersl ¢ ucnonbp3oBaHueM | MHAMBUAYANbHbLIN
MOHSITUI «PAaCTBOPUMOCTDY, MOHATHH  «PAaCTBOPUMOCTHY,
«MaccoBasi J10J1s BEIeCTBA B «MaccoBasi J0Js BEIIECTBA B
pacTBope» pactBope». Pemenue 3amau
59 Pacuetsl ¢ ucnonbp3oBaHuEM Pa3IMYHOTO YpOBHS
MOHSITHIA «PAaCTBOPUMOCTHY, CJI0KHOCTH.
«MaccoBasi 01 BEIIEeCTBA B
pacTBope»
60 Pacuetsl ¢ ucnonbp3oBaHueM

MOHATUHN «PAaCTBOPUMOCTBY,
«MaccoBasi J0Js BEIECTBA B




pacTBope»

61 Pacuetsl 00BbEeMHBIX Pacuérsl 00BEMHBIX
OTHOILEHUH I'a30B IIpU OTHOLICHWA  Ta3oB  IpH
XUMHYECKHX PEaKIHsX. XUMHAYECKHX PEaKIUsIX.

62 Pacuersl 00beMHBIX
OTHOILIEHUH ra30B IIpU
XUMHYECKHX PpeaKIusX.

63 Pacuersl Macchl BemecTBannu | PacueTsl Macchl nB
o0beMa Tra30B 10 U3BECTHOMY | BEIlleCTBA WJIU
KOJINYECTBY BEILIECTBA, MACCE o0beMa ra3zoB 10
WK 00beMy OJJHOTO U3 U3BECTHOMY KOJIMYECTBY
YYaCTBYIOUINX B PEaKIUH BEIIECTBA, MACCE UIIH
BemiecTB [IB- yuactue B akiuu | 06beMy OJHOTO U3
«/leHb 3HAHUI» Y4acCTBYIOIIUX B PEaKIuu

64 PacueTsl Macchl BelIECTBAMIM | BELIECTB. 3aa4u
o0beMa Ta30B MO U3BECTHOMY | Pa3IM4YHOIO YPOBHs
KOJINYECTBY BELIECTBA, MAacce CJIO’KHOCTH.
Wi 00beMy OJIHOTO U3
Y4YaCTBYIOUIUX B peaKLUU
BEIIECTB

65 PacueTts! TemnoBoro s¢¢gexra Pacuér reroBoro 3¢ dexra
peaKunu peaKuuu.

66 Pacuers! TennoBoro ¢ dexra
peaKkuuu

67 Pacuetsl macchl (00beMa, Pacuersl Macchl (00beMa,
KOJINYECTBA BEILECTBA) KOJINYeCcTBa BEILIECTBA)
MPOJYKTOB PEAKIUH, €CITH MPOAYKTOB PpEaKIUH, €CIH
OJIHO M3 BEILECTB JAaHO B OJTHO M3 BEILECTB JaHO B
M30bITKE (MMEET MPUMECH) n30bITKE (MMEEeT MPUMECH).

68 Pacuets maccel (00BEMa,

KOJIMYECTBA BEIIECTBA)
IPOAYKTOB pEaKIUH, €CIIH
OJTHO W3 BEIIECTB JaHO B
U30BITKE (MMEET MPUMECH)







