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IHosicHuTeILHAA 3aNNCKA

PHa 6a3e uentpa «Touka pocTa» obecrieunBaeTcst peanusanus 00pa3oBaTeIbHBIX TPOTPaMM
€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYCCKOW HANpPaBICHHOCTEH, Pa3paOO0TaHHBIX B COOTBETCTBHHU C
TpeOOBaHUSIMHU 3aKOHO/IATEILCTBA B cpepe oOpa3zoBaHus U ¢ yu€TOM pekoMeHaanni deaepaabHOro
omeparopa ydeOHoro mpeamera «Xumus» . OOpa3oBarenbHas MporpamMma  IO3BOJISET
WHTETPUPOBATh PEATU3YeMbIE MOAXOJIbI, CTPYKTYPY U COJEp)KaHHE MPH OPTaHU3ANUUA OOYYCHHUS
xumun B 10-11 knaccax, BBICTpOEHHOM Ha 0asze J000ro M3 JOCTYMHBIX Y4eOHO-METOAMYECKHX
komruiekcoB (YMK). Hcnonb3oBanue obopynoBanusi «Touka pocta» npu peanusanuu qaHaoi OI1
MO3BOJISIET CO3/1aTh YCIIOBHS:

® AJid paCIUpPCHUA COACPKaHMA INKOJIbHOTO XUMUYCCKOT'O O6paSOBaHI/I$[;

. JUI TIOBBIIICHHS IMO3HABATEIbHOW AKTHBHOCTH OOYYAIOIIMXCA B €CTECTBEHHO-
HAy4YHOU 00J1aCTH;

. JUISL Pa3BUTHUS JTMYHOCTH PeOEHKA B Ipoliecce 00yUEHHUsI XUMHH, €r0 CIIOCOOHOCTEH,
(bopMHpPOBaHHUS U YIOBJIECTBOPEHHSI COIIMAIBHO 3HAUMMBIX HHTEPECOB U MIOTPEOHOCTEH;

. it paboThI C OJAPEHHBIME IIKOJIEHUKAMH, OpTaHU3AIMHA WX PA3BUTHUS B PA3JIMIHBIX

obnacTsax o0pa3oBaTeIbHOM, TBOPUECKOM ACSITEIHHOCTH .

O0mas xapakTepucTuKa y4e0HOro npeaMera « XHMHD)

XUMHsS KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PacIpOCTpaHMiIa CBOE BIMSHHUE HA BCE
00JacTH 4YeJIOBEYECKOro CYIECTBOBAaHMs, 3ajajla HOBOE BUJICHHE MHpa, CTaja HEOThEMJIEMbBIM
KOMIIOHEHTOM MHPOBOHM KyJIBTYpbl, HECOOXOAUMBIM YCIOBHEM >KHU3HU OOIIECTBA: 3HAHUE XUMHUH
CIIY’)KUT OCHOBOW i1 (OPMHUPOBAHMS MHUPOBO33PEHUS YEJIOBEKA, €ro IpeJCTaBICHUNA O
MaTepUAILHOM €IUHCTBE MHUPA; BXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIe XUMHEH MPEICTABICHUS O
B3aUMOIPEBPALICHUAX HHEPrUM W 00 BBOJIOLMHU BEIIECTB B MPHUPOJE; COBPEMEHHAs XUMHUS
HaIpaBJieHa HA pPelleHUE TTI00ATBHBIX MPOOJIEM YCTONUHNBOIO pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKON, NHUIIEBOW M HSKOJIOTHYECKOH Oe3omacHOCTH, HpobjeM 37paBooxpaHeHus. B
YCIOBHUAX BO3PACTAIOIIEr0 3HAUCHHMS XUMHMH B JKU3HU OOLIECTBA CYLIECTBEHHO MOBBICHIACH POJIb
XUMHUYECKOro o00pa3oBaHusd. B maHe conuanu3allid OHO SIBISETCS OJHUM U3  YCJIOBHM
(dbopMHpOBaHUS MHTEIEKTa JIMYHOCTU M TApMOHUYHOro €€ pa3BuTHs. COBPEMEHHOMY 4YEJIOBEKY
XMUMUYECKHE 3HaHUS HEOOXOAMMBI JUId MPUOOPETEeHNsT OOIIEKYIbTYPHOTO YPOBHS, TO3BOJISIOLIETO
YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOI000pa3HON KU3HU OOIIECTBa,
JUIsL OCO3HAHUS BAXXHOCTH Pa3syMHOI'O OTHOIIEHHS K CBOEMY 3J0POBBI0 M 3J0POBBIO IPYIHMX, K
OKpY’Kalollled MpUPOJHOM cpele, JUlsi TPaMOTHOI'O TOBEJIEHUS NPU MCIOJb30BAHUU Pa3INYHBIX
MaTepHaJIOB M XUMUYECKUX BEIIECTB B TOBCETHEBHOMN XKU3HU XUMUYECKOE 00pa30BaHIE B OCHOBHOM
IIKOJIE SIBJIsIETCSl 0a30BBIM IO OTHOIIEHHUIO K CUCTEME 0011Iero XuMudeckoro oopazoBanus. [loatomy
Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peau3yeT NpUCyIre 00IeMy XUMHUECKOMY 00pa30BaHHIO
KJIIOYEBbIE LIEHHOCTH, KOTOPbIE OTPa)XaroT roCyJapCTBEHHbIE, OOIIECTBEHHbIE M MHANBHyaIbHbIE
MOTPEOHOCTU. DTUM OIPEAEIIAETCS CYIIHOCTh 0011l CTpaTeruu 00y4eHus, BOCHUTAHUS U Pa3BUTHS
o0yyJaromuxcs cpeicTBaMH yueOHOro npeamera « Xumus». M3ydenue npeamera: 1) cmocoOCTByeT
(hOpPMHUPOBAHHMIO €CTECTBEHHOHAYUYHON KapTHHBI MHUpA, JOCTHXKCHHIO 00mIed U (hyHKIIMOHATBLHOM
IPaMOTHOCTH, Ja€T BO3MOKHOCTH JIJIsl CAMOPa3BUTHSI IMYHOCTHU. 2) BHOCHUT BKJIaJ B (popMupoBaHHE
MBILIUIEHUS] U TBOPYECKUX CIOCOOHOCTEH IMOAPOCTKOB, HABBIKOB MX CAMOCTOSITEIBHON yueOHOI
NEeSTEIbHOCTH, SKCHEPUMEHTAIIbHBIX M MCCIEO0BATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MIOBCETHEBHOM JKM3HHU, TaK U B MPO(ecCHOHATBHON AeATeNbHOCTH; 3) 3HAKOMUT €O CHeUU(pUKOM
HAay4YHOTO MBINUICHUS, 3aKIaJbIBA€T OCHOBBI ILIEJIOCTHOIO B3IUIAJAa HA €AWHCTBO IPHUPOIBI M
YeJI0BEKa, SBJSIETCS OTBETCTBEHHBIM ATAIIOM B ((OPMUPOBAHUN €CTECTBEHHO-HAYYHOI IPaMOTHOCTH
MOJPOCTKOB; 4) CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOI'O OTHOILIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHUAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHUYECKOe 00pa3oBaHuE MOAPOCTKOB

Ha3BanHble HampaBieHUs B 00y4€HUH XHMHUHU OOECIEUUBAIOTCSA CIEUPHKON COlepKaHHs
IpeaMeTa, KOTOPBIHA SIBJISAETCS IMEAArorMuecKd aJalTHUPOBAaHHBIM OTpaKEHHEM 0a30BOM HayKH
XUMHUU Ha ONpPENEIEHHOM J3Tane e€ pa3BuTusa. Kypc XMMHM OCHOBHOW IIKOJIBI OPUEHTUPOBAH HA



OCBOEHHME O00YYaIOIMMKCS OCHOB HEOPraHMUYECKOM XMMHU M HEKOTOPBIX MOHATUH M CBEJCHUN 00
OTJENbHBIX 00bEeKTaX opraHnndyeckoil xumun. CTpykTypa coaepxaHus npeamera chopMupoBaHa Ha
OCHOBE CUCTEMHOTI0O ITOAX0/1a K ero uzydeHuro. ConepkaHue CKIaAbIBACTCA U3 CUCTEMBI IOHITHH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI 0 XUMUYecKoi peakuu. O6e 3T CUCTEMbI
CTPYKTYPHO OpraHU30BaHbI 110 IPUHLUILY IIOCJIEAOBATEIBHOIO DPAa3BUTHUS 3HAHUM HAa OCHOBE
TEOPETUYECKUX IPEACTABICHUI Pa3HOTO YPOBHSA: aTOMHO-MOJIEKYJISIPHOI'O YYEHHUS KaK OCHOBBI
BCET0 €CTECTBO3HAHMS, YPOBHS IepuoandecKkoro 3akona /I. M. MenaeneeBa Kak OCHOBHOT'O 3aKOHa
XMMHUH, YYEHHUSI O CTPOCHHUU aToMa U XMMUYECKOH CBSI3H, MPEICTABICHUI 00 3JIEKTPOIUTHYECKOM
JUCCOLMAlMM BEIIECTB B pacTBOpax. TeopeTHdecKrne 3HAHMS pPACCMATPHUBAIOTCA HAa OCHOBE
SMIIMUPUYECKU TOJYYEHHBIX U OCMBICICHHBIX (DAaKTOB, Pa3BHBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpYTrOMY, BBINOJHSAS (PYHKUIUM OOBSCHEHHS M IPOrHO3UPOBAHMS CBOWCTB, CTPOCHHUS U
BO3MOKHOCTEH IMPAKTUYECKOT0 IIPUMEHEHMS U TIOJIY4ECHMS H3y4aeMbIX BelecTB Takas opranu3anus
COJIepXKaHUs Kypca ClocoOCTBYET MPEACTABICHUI0O XUMHUUECKOW COCTABIIAIONIEH HAYYHOH KapTUHBI
MUpa B JIOTMKe €€ cucTeMHOM mpupoabl. Tem caMbiM oOecrieunBaeTcsi BO3MOKHOCTH IS
dbopmMHpoBaHUs y OOYYAIOIIMXCS IIEHHOCTHOTO OTHOLICHHMS K HAyYHOMY 3HAHUIO M METOAaM
IIO3HAaHUS B HaykKe. BaxHO Takke 3aMETHTh, YTO OCBOCHHME COJEP)KAaHUS Kypca MPOMCXOIMT C
MIPUBJICYCHUEM 3HAHUW M3 paHee H3yYeHHBIX KypcoB: «Oxpyxarommid mupy», «buonorus. 5—7
Kjaccb» U «Pusnka. 7 Kiacey.

JlanHas oOpa3oBaTenbHas IporpamMma OOEClEeYMBAET YCBOEHHE YYaIlMMUCS Ba)KHEHIIMX
XMMHUYECKHX 3aKOHOB, TEOPHUH M TMOHATUH; (HOpPMUpPYET MpPEACTaBICHHE O pPOJIM XUMHHU B
OKpPY’KAIOIIEM MHUPE W XU3HU 4YesoBeka . IIpm 3TOM OCHOBHOE BHUMaHHE YAEIAETCS CYLIHOCTU
XUMHUYECKUX peaklUMi W MeTojaM HX ocyulecTBieHus . OIHHMM U3 OCHOBHBIX NPHUHIUIIOB
IIOCTPOECHUS NPOrpaMMBbl SIBISETCS HMPUHLIMII JOCTYIHOCTH . OKCIEpUMEHTAJIbHBIE JaHHBIE,
IIOJIy4EHHBIE YYAIMMHUCS IPU BBINOJHEHUN KOJMYECTBEHHBIX OIBITOB, IO3BOJSAIOT YYallMMCS
CaMOCTOSITEJIBHO JIeJIaTh BBIBOJBI, BBIABIATH 3aKOHOMEpPHOCTH . llomxonbl, 3al0KEHHBIE B
COJIepXaHHUEe TPOrpaMMbl Kypca, CO3Aa0T HEOOXOIUMBIE YCJIOBHUS Ui CHUCTEMHOTO YCBOCHHMS
yYalIUMHCSl OCHOB HAyKH, JUIsl OO€CleueHMs] Pa3BUBAIOIIETO M BOCIHUTHIBAIOIIETO BO3ACHCTBUS
o0y4eHHs Ha JMYHOCTh ywaiuerocsi . Gopmupyemble 3HAHUS JOJDKHBI CTaTh OCHOBOM CHCTEMBI
yOeXKAeHUH HIKOJIbHUKA, HEHTPAJIbHBIM SIPOM €r0 HAyYHOI'O MUPOBO33PEHHUS .

Ilesin 1 0COOEHHOCTH U3yYeHUS Y4eOHOIr0 NpeaMeTa

K HanpaBneHuio nepBOCTENEHHON 3HAYMMOCTH MPU peanu3aiiy o0pa3oBaTebHbIX (PYHKIUN
npeamera « XUMUs» TPAAULMOHHO OTHOCAT (pOpMUpPOBaHHE 3HAHUH OCHOB XMMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IPAKTUYECKON JIEATEIILHOCTH YeJIOBEKa U KaK OJIHOTO U3
KOMIIOHEHTOB MHUpPOBOW KYJIBTYphl. 3ajada NpeaMeTa COCTOMT B ()OPMHUPOBAHUU CUCTEMBI
XMUMUYECKUX 3HAaHMA — BaKHEHIINX (DAKTOB, MOHATHUMN, 3aKOHOB M TEOPETHUYECKUX MOJIOXKEHHUH,
TOCTYIHBIX O00OOIIEHNI MHPOBO33PEHUECKOTO XapakTepa, SA3blKa HAyKH, 3HAHUHA O HAayYHBIX
METOaX U3y4eHHs BEIIECTB U XUMUUECKUX PEAKLUH, a TakkKe B (POPMUPOBAHUH U PA3BUTUU YMEHUI
U CcHocoOOB JAEATEIbHOCTH, CBSA3aHHBIX C IUIAHUPOBAHHWEM, HAOJIOJAEHHEM M IPOBEIECHUEM
XUMHYECKOTO JKCTIEPUMEHTA, COOJIIOJICHUEM MpaBWiI OE30MacHOTO OOpalleHHs ¢ BEIIECTBAMH B
MOBCEHEBHOM >kn3HU. Hapsiny ¢ 3TuM 1enu u3ydeHus INpeiMeTa B HporpaMMe yTOYHEHbI U
CKOPPEKTHPOBAHBI C Y4ETOM HOBBIX NMPHOPHUTETOB B CHCTEME OCHOBHOTO O0IIEro oOpa3oBaHUS.
Ceroansa B 00pa3oBaHUM 0COO0 3HAYMMON MPU3HAETCS HAINPABICHHOCTh OOYyUEHHS HA Pa3BUTHE U
caMOpa3BUTHE JINYHOCTH, (POPMUPOBaHUE €€ MHTEIUIEKTa U 001el KylnbTypbl. OOy4eHue yMEeHHIO
YUUTBCSI M TPOJOIDKATh CBOE 0Opa30BaHME CAMOCTOSITENIFHO CTAHOBUTCS OJHOM M3 Ba)KHEHIINX
GyHKIMHM y4eOHBIX TPEIMETOB.

B cBsi3u ¢ 3THM TIpW M3ydeHWH TpeIMeTa B OCHOBHOW INKOJIE JTOMHHHUPYIOIIEE 3HauCHHE
nproOpenu Takue e, KakK:

* (hopMupOBaHHE HMHTEUIEKTYalbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K €aM0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSATHIO PEIICHUI, CIOCOOHON aalTUPOBATHCS K OBICTPO
MEHSIOIINUMCS YCIIOBHSIM KHU3HH;



* HampaBJICHHOCTh OOydYeHHs] Ha CHUCTEMAaTHYECKOE TPHUOOIICHUE yYaIluXCs K
CaMOCTOSITENIbHOM 103HAaBATEIbHON JESITEIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIINUM
MOTHBAIIMIO U PA3BUTHE CTIOCOOHOCTEHN K XUMUM;

* oOecrneyeHHe YCIIOBUM, CIOCOOCTBYIONMIMX MPUOOPETEHUIO OOYYAIOMUMHUCS OTIBITa
pa3HOOOpa3HOW NeATeIbHOCTH, MO3HAHUS W CAaMOIMO3HAHUS, KIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIICTEHIHI1), IMEIOIINX YHHUBEPCAIBHOE 3HAYCHHE JIJISl Pa3IMYHBIX BUOB JACSTEIBHOCTH;

* (opMuUpOBaHHE YMEHHI OOBSICHITH M OICHUBATH SBJICHHS OKPYKAIOIIETO MHpa Ha
OCHOBAHUWU 3HAHUH U OMBITA, TOTYYCHHBIX MPU U3YUYCHUN XUMUHY;

* ¢opMHpOBaHUE Y OOYYAIONIMXCS TYMAHUCTUYECKUX OTHOIICHWUM, MOHUMAHUS IIEHHOCTH
XMMUYECKUX 3HAHMU JJIs1 BBIPAOOTKM HKOJOTMYECKH IEJIeCOO0pa3HOro IMOBEACHHS B OBITY H
TPYIOBOM JCSATEIBHOCTH B IIEIISTX COXPAHEHHS CBOETO 3/IOPOBBS U OKPYKAIOIIEH MMPUPOTHON CPEIbI;

* pa3BUTHE MOTHBALIMH K O0YYECHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO M CAMOBOCITUTAHHUIO HA
OCHOBE YCBOCHHS O0IIIEYEIIOBEYECKUX [IEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BHIOOpPY Mpoduis u
HAIPABIICHHOCTH JAIBHEUIIICTO O0YICHHUS.

Conep:xkanue o0pa3oBaHusi 0 rogaM 00y4eHUs

COLEPXAHUE KYPCA

bazoBbiii ypoBeHnb. 10—11 kimaccel. CoaepskaHue Kypca XapaKTepu3yeTcsi HEJTOCTHOCTHIO U
CHUCTEMHOCTBIO Y4EOHOIro TIpeaMeTa, Ha OCBOEHHE KOTOPOTO OTBEIEHO HEOOJBIIOE, >KECTKO
JTUMUTHpPOBaHHOE y4yeOHOoe Bpemsa. OTtoOpanHoe uisi 6a30BOro oOyueHHUS! XUMHUHU COJEp:KaHue
MI03BOJIAET U3y4yaTh €r0 U B pexume 1 B Henemo. B mocneqHem ciiydae y o0Oy4daroImuxcsi MOsIBUTCS
BO3MOXXHOCTh HE MPOXO/IUTH, a U3y4aTh, HE 3HAKOMHUTHCS, & YCBaWBaTh 3TO coAepxkanue. OcoOeHHO
BAXHO 3TO JJIA TEX ydYallUXCs, KOTOPBIC HEC UMCIOT BO3MOXHOCTH U3Yy4aTh XUMHIO Ha er'Iy6J'IeHHOM
ypOBHE (M3-3a OTCYTCTBHUS TAKMX KJIACCOB B IIKOJIE), HO TEM HE MEHEE COOMPAIOTCS C1aBaTh CAUHBIN
roCy/IlapCTBEHHBIN 9K3aMEH M0 XUMHUH.

Kpr YCTKO ACJIIMTCA Ha ABC PABHBIC MO OTBCACHHOMY HAa MX M3YUYCHHC BPCMCHU YaCTH!:
OPTaHMYECKYIO XUMUIO U OOIIYI0 XUMHUIO.

CrpyKTypHpOBaHHE Kypca OPraHHYECKOW XUMHH ONPEIEIAeTC UACEH Pa3BUTHS yUalUXCs
HENPO(HUIBHBIX KJIACCOB CPeICTBaAMH yueOHOro npeamera. C Ienblo yCUICHUS! PO JEAYKIMH B
o0yueHUU XUMUH BHaUaJe JAI0TCsA KpaTKUE TEOPETUUECKUE CBEJIEHUSI O CTPOCHHH, KJIacCU(pUKaIINY,
HOMCHKJIaTypC OPraHn4C€CKux BCIICCTB, 0COOEHHOCTIX peaKuHﬁ C UX YYaCTHEM.

CdopmupoBaHHble TakUM O0Opa3oM TEOpPETHUECKHE 3HAHUS 3aTeM pa3BHBAIOTCS Ha
(bakToNIOrMuecKoM MaTepuaie MpU pPacCMOTPEHUH KJIACCOB OPraHMYECKHUX COeqUHEHHH. B cBoro
oyepeab TaKoOM IIoAX0 ITO3BOJIACT U FJIyG)Ke HU3YUUTh CaMH KJIACCHI. TaK, OCHOBHBIC ITOJIOXKCHUA
TEOPUU XUMUYECKOTO CTPOCHUS OpraHMYecKux coequHeHuil A. M. byTiepoBa 3akpemisioTcs npu
U3YYEHUU YTIJIEBOJOPOAOB (AJIKAaHOB, aJKEHOB, JMEHOB, AJKHMHOB, apEHOB) M HUX NPUPOIHBIX
HCTOYHUKOB (MIPUPOJTHOTO Ta3a, HeQTU U KAMEHHOTO YIJIsl), KUCIOPOACOACPKAIUX OPraHUuIECKUX
coeMHeHul (cnUpToB, (heHoNa, ajabAETHIOB, KapOOHOBBIX KHUCIOT, CIOXKHBIX 3(UPOB, KUPOB U
YIJI€BOAOB) U a30TCOACPKAIIUX OPraHUYECKUX COCIUHEHUH (aMHHOB, aMHUHOKHCIIOT, OEJIKOB U
HYKJIGMHOBBIX KHCJIOT). 3aBepllaeT Kypc OpPraHMYeCKON XUMHUU pa3fen «XUMHUS U KU3HbY», TIe
06y11a1011mecs; 3HAKOMATCA C TaKMMHU BaXHBIMH B IPAKTUYCCKOM U OMOJIOTMYECKOM OTHOIIECHHUH
BCIICCTBAMH U MaTCpHATIaMU, KaK INIACTMACChl U BOJIOKHA, (bepMeHTBI, BUTAMHHBI, TOPMOHBI U
JIeKapCTBa.

OcHOBHBIM KpuUTepHeM O0TOOpa (aKTUYECKOTO Marepuaia Kypca OpPraHMYeCKOW XUMHUU
SABIIAETCA UIes peau3aiy MPaKTUKOOPHUEHTUPOBAHHOTO 3HAYEHHUS 00BEKTOB OPraHNUECKONH XUMUU
(coequHEeHM U peakiuii).

Hnes o Benymied poiu TEOPETHUECKUX 3HAHUM B MPOLIECCE MO3HAHUS MHUpPA BELIECTB U
peakIMii cTajia OCHOBHOW W JUIsi KOHCTPYMPOBaHMS Kypca oOmied xumuu. Ha ocHOBEe emMHBIX
MIOHSATHUH, 3aKOHOB U TEOPUI XUMHH Y CTAPIICKIACCHUKOB (POPMHUPYETCS LEJTOCTHOE MPEICTaBICHUE
0 XHUMHUYECKOM HayKke, O XHMHUYECKOH KapTHHE MHUpPA, KaK COCTAaBHOM dYacTu eaMHOI
€CTECTBEHHOHAYYHON KapTUHBI MUPA.



B kypce o6mieli xumMuu BHaudaje YriayOJsIOTCS M PACIIUPSIOTCS 3HAHMS, MOJYYCHHBIE
oOyyarolMMuUCs U3 Kypca OCHOBHOM IIKOJBl, O CTPOCHMHM aToMa M BELIEeCTBA Ha OCHOBE
[lepuoanueckoro 3akoHa u Ilepmomuueckoii cuctembl JI. M. MenneneeBa, oOmMX CBOWCTBaX
KJIACCOB OPTraHMYECKWX W HEOPraHWYECKUX COCAUHEHUW (KHUCJIOT, OCHOBaHWU, aM(OTEpPHBIX
COCIMHEHUI) B CBETE TEOPUU OIJIEKTPOJIUTHUECKON auccoumanuu. Jlamee paccmarpuBaeTcs
KJ1accu(uKalysa XUMUYECKUX PEaKuii B OPraHMYeCcKO 1 HEOPraHM4eCKOM XUMHUU. 3aBepIlaeT Kype
3HAKOMCTBO CTapILICKJIACCHUKOB C MEPCHEKTUBAMU Pa3BUTUA XUMHUYECKOM HAYKM U XMMHUYECKOTO
MIPOU3BOJICTBA, C TPOOIEMaMU OXPaHBI OKPYKAIOIIEH CpeIbl OT XUMUYECKOTO 3arps3HEHUS U MTyTSIMHU
WX PEIICHUS.

OPI'"AHUYECKAA XUMUA

Habmronenne, mnpeamonoxkenue, runore3a. llomck  3akoHOMepHocTed.  Hayumbrid
JKCIIEpUMEHT. BrIBO.

Teopusi cTpoeHnsi OPraHMYecKMX coeJUHEeHUI

[Ipenmer opranmyeckol XuMuH. MeCTO W 3HAYEHUE OPraHUYECKOM XHMHUU B CUCTEME
€CTECTBCHHBIX HayK. BameHTHocTh. Xumudeckoe cTpoeHHE. OCHOBHBIE IIOJIOKECHHS TEOPHUH
CTPOCHHsI OPTAHMYECKUX COCIUHEHUN. YTIEPOIHBIN CKEJIET OPraHu4eCKON MoJeKysbl. KpaTHOCT
XUMHUECKOH CBsi3U. M30Mepus U U30MEPHI.

YriieBoaopoabl 1 UX NPUPOJAHbIE HCTOYHHKH

Anxanbl. Ilpuponnslii ra3, ero cocraB M NIPUMEHEHHE KaK MCTOYHHMKA HHEPrUu U
XMMHMYECKOTO ChIpbs. l'OMosormyeckuil psAx MOpenenbHbIX — yriaeBonoponoB. HM3omepus u
HOMEHKJIaTypa aJKaHOB. MeTaH U 3TaH Kak IIpe/ICTaBUTENN ankaHoB. CBolcTBa (TOpeHHe, peakiuu
3aMelleHus, NMUpoau3, JeruapupoBanue). llpumenenume. KpekuHr u wm3zomepusanusi aakaHOB.
ANKuIbHBIE pauKaibl. MexaHu3M CBOOOAHOPAAUKAIBHOTO raJOreHUPOBAaHUS aJIKAHOB.

AnkeHbl. DTWIEH KakK IpeICTaBUTENb aJKeHOB. llonydeHue 3TuieHa B MPOMBIIUIEHHOCTU
(meruapupoBaHMe 53TaHa) M B Jlaboparopuu (aeruapatanus srtaHona). CpoiictBa (ropenue,
OpoMupoOBaHUWe, THIpaTalys, MOJUMEpH3alus, oKucieHne pactBopoM KMnO4) u mpuMeHeHHe
stiiieHa. llommatunen. IIponunen. CrepeoperynsipHocTs noiuMepa. OCHOBHBIE MOHATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUH. Peakium nonuMepusaiuu.

Juenbl. byranueH M M30NpeH Kak IPEACTaBUTENM IMEHOB. Peakuuu NpUCOEIMHEHMs C
Y4acTHEM COIpPSDKEHHBIX JHEHOB (OpOMMpOBaHHWE, MNOJMMEpHU3aLMsl, THAPOrajloreHupoBaHUE,
ruapupoBanue). HatypanibHblil u cunTeTHUeCKUi Kaydyku. Pe3una.

ANKUHBL. ALETHJIEH KakK IpeJIcTaBUTeNb ajdkuHOB. IlonydeHue anerusieHa KapOUIHBIM U
MeTaHOBBIM crocoOamu. Ilomydyenue kapOuma kanbius. CBoiicTBa (ropeHue, OpOMHpPOBaHHE,
rupaTanys, TpUMepu3aliys) 1 IpUMEHEHUE alleTHIICHA.

Apenbl. beHzon kak npezacraBurenb apeHOB. COBpEMEHHBIE NPEJCTaBICHHUS O CTPOCHUU
6ensona. CBoiicTBa 6eH30ia (TopeHue, HUITPOBaHUE, OPOMUPOBAHNUE) U €r0 IPUMEHEHUE.

Hedtp u cnocoOwl ee mepepabotku. CocraB Hedru. Ilepepaborka HedTu: meperonka u
KpEeKUHT. PudopMuUHT HU3KOCOPTHBIX HePTenpoaykToB. [loHaTHEe 06 OKTAaHOBOM YHCIIE.

Kuciopoaconep:xamue oprann4eckue coeMHEHUs

CnupTsl. MeTaHosn M 3TaHON Kak IPEACTaBUTEIN MNPECNIbHBIX OJHOATOMHBIX CIHUPTOB.
CpoiicTBa 3TaHoNa (rOpeHUE, OKHUCICHHME B anbjaerun, aeruaparanus). [lomyuenune (OposkeHuem
IJIOKO3bl M TUpaTalueil 3TUIeHa) U PUMEHEHHUE 3TaHoJa. DTUICHIJIMKOIb. [ IMIepruH Kak ele
OJIMH IPEJCTABUTENb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakiiisg Ha MHOTOaTOMHBIE CITUPTHI.

®enou. Ilonydyenue ¢geHona u3 kaMeHHoOro yriisg. KaMeHHBIH yroyib U ero MCroJib30BaHUE.
KokcoBanue kaMeHHOT0 yriisi, BaXKHEHIINE MPOAYKThl KOKCOXUMHUYECKOTO TPOU3BO/ICTRA.

B3anMHoe BnusiHHME aTOMOB B MoJieKyne (eHona (B3aMMOAEWCTBHE C OpOMHON BOJOW U
rujipokcuioM Hatpus). [lomyuenue u npumeHenue gexona.

Anbaeruasl. @opManbIerul U aueTalbJeru]l KaKk MpeIcTaBUTeNn anbaeruaoB. [lonstue o
keroHax. CBoiicTBa (peakUusi OKHUCIEHHMs B KHUCJIOTY M BOCCTAHOBJIEHUS B CIHUPT, PEaKIHs
noyiMKoHAeHcaruu Gpopmanpaeruaa ¢ peronom). [lomyuenne (OKUCICHHUEM CITUPTOB) U TPUMEHEHNE



dopmanpaeruia u auetanbaeruia. GeHonopopmanbaeruiHble IacTMacchl. TepMOMmIacCTUYHOCTh U
TEPMOPEAKTUBHOCTb.

KapOoHoBbIe KMCTOTBL. YKCYCHast KUCIIOTA KaK MPEJICTABUTENb MPEIEIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. CBOMCTBa YKCYCHOM KHCIIOTHI (B3aHMMOJEHCTBHE C METajulaMH, OKCHUIaMHU
METAJUIOB, TUAPOKCHIAMH METAJUIOB M COJISIMU; peakius stepudukanuu). [lpumenenne ykcycHoi
KHCJIOTHI.

Crnoxuble 3¢upbl U xupbl. CroxHbIe 3UPbl KaK MPOAYKTHl B3aUMOJCHCTBUS KUCIIOT CO
cupTaMu. 3HaYeHHUE CIIOKHBIX 3(UPOB B MPUPOJIE U )KU3HH uesoBeka. OTneabHbIe TPEICTaBUTEH
KHCJIOT MHOTO CTPOEHHUSI: OJICMHOBAS, JIMHOJIEBAS, TMHOJICHOBAs, aKpUJIOBAsl, IlaBesieBas, 0EH30MHasl.

Kupsl kak crnokHble 3(pUphl MIHLIEpHUHA U KUPHBIX KapOOHOBBIX KUCIOT. PacTurenbHbie U
’KUBOTHBIC JKUPBI, UX COCTaB. [ MIPOIU3 MK OMBUICHHUE KUPOB. Mbu1a. CHHTETHYECKUE MOIOIIHE
cpeactea (CMC). IlpumeHnenue kupoB. 3aMeHa KUPOB B TEXHUKE HEMHUILEBBIM ChIPHEM.

VYrnesoasl. [lonstue 06 yrineBonax. ['noko3a kak npeactaBuTeslb MoHOcaxapuaoB. [lonstue
O JIBOWCTBEHHOW (YHKIIMM OPTaHUYECKOTO COSAMHECHHsI Ha TPUMEpPEe CBOWMCTB TJIOKO3BI Kak
anbpAerua U MHOIOATOMHOTO CIHUpPTa — aJbJErUA0CIUpTa. BpokeHHe TIitoKo3bl. 3HAYEHUE U
MIPUMEHEHHUE TIII0KO03bl. DPyKTO3a KaK H30MEP IITFOKO3bI.

Caxapo3a Kak npeacTaBuTenb aucaxapuaos. [IponsBoacTso caxapa.

Kpaxman u nesmiono3a Kak MNpeCcTaBUTENN MojaucaxapuoB. CpaBHEHHUE UX CBOMCTB M
Ouosiornyeckas posb. [[ppuMeHeHue 3THX NoIMcaxapuaoB.

A3oTcoaep:kaluye OpraHnyecKne CoeANHEeHUs!

AmuHbl. MeTHIaMUH Kak TNpeAcTaBUTeNb alu(paTHUYECKUX aMHUHOB M aHMIMH — Kak
apomaTndecknx. OCHOBHOCTh aMUHOB B CPAaBHEHUHU C OCHOBHBIMHU CBOMCTBaMM aMMHUaKa. AHUIUH U
€ro CBOMCTBA (B3aMMO/ICHCTBHE C COJITHOM KUCIOTON U OpOMHOI BO0H ). B3anMHOe BiIMsiHUE aTOMOB
B MOJIEKYJIaX OPraHMYECKHUX COCIMHEHUH Ha IpuMepe aHwinHaA. [lonydeHune aHWINHA 110 peakuu
H. H. 3ununa. Ilpumenenue anuianHa.

AMUHOKHUCIIOTBL. [JIMIMH W aJaHWH Kak MPEICTaBUTENM MPHUPOIHBIX aMHUHOKHCIIOT.
CBoiicTBa aMHHOKHUCIOT KaK aM(OTEpHbIX OpPraHMYECKUX COCAMHEHHH (B3aUMOJIEHCTBUE C
menoyaMu u Kucioramu). OcCoOEHHOCTH JMCCOLMAIMM AMHUHOKHCIOT B BOJHBIX PAacTBOpAX.
bunonspuele nonsl. O6pazoBaHue MOJUNENTHAOB. AMUHOKAIPOHOBAs KUCIOTA KaK MPeICTaBUTENb
CUHTETUYECKUX aMUHOKHUCIOT. [loHSTHE O CHHTETHMYECKMX BOJOKHaX Ha IpHUMEpEe KalpoHa.
AMMHOKHUCIIOTHI B IPUPOJIE, UX Onosoruueckas posib. HezameHuMble aMMHOKHUCIIOTHI.

benku. benku kak momunenTtuabl. CTpykTypa OenkoBbIX MoJiekya. CBoiicTBa OelKOB
(ropenwue, TUAPONU3, IIBETHBIE peaKlnu). buongoruueckas posb OEIKOB.

HyxneunnoBble kucinorsl. HykienHOBBIE KHCIOTBI KakK MNOJIMHYKJIEOTHIbl. (CTpoeHue
nykineornna. PHK n JIHK B cpaBHenuun. X posb B XpaHeHMM M Iiepeiade HaCIEICTBEHHOMN
uHpopmanuu. [ToHATHE O TEHHOW UH)KEHEPUU B OMOTEXHOJIOTHH.

['eHeTnyeckass CBA3b MEXKIY KJIaCCaMH OpPraHUYECKHX coequHeHuit.  Ilonsatue o
TE€HETUYECKOM CBSI3U U T€HETUYECKUX Psiiax.

XuMHUS U KU3Hb

[nactmaccel u  BonokHa. [lomumepusanus U MOTUKOHACHCAHS KaK CIIOCOOBI TIOTyYeHHS
CHHTETHUYECKHX BBICOKOMOJIEKYJIIPHBIX COCIUHCHMI. [Tonyuenue HUCKYCCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX ~ COCUHEHHA XWUMHUYECKOH MOAM(PHUKAIUEH MPUPOJHBIX TOJIUMEPOB.
CrtpoeHue noJmMepoB: JIMHEMHOE, TPOCTPAHCTBEHHOE, CETYATOE.

[Tonsitne o Turactmaccax. TepMoIUTaCTHUHBIE M TEPMOPEAKTUBHBIC MOTUMEPHL. OTIETbHBIC
MPEJICTABUTEIN CHHTETUYCCKUX U MCKYCCTBEHHBIX MOJIMMEPOB: (heHOI0(OpMaTbICTUIHBIE CMOJTHI,
MTOJTMBUHUIIXJIOPHU/I, TE(IIOH, IIETUTYIIOU/T.

Ilonatne o xuMHYEeCKMX BOJOKHaX. HarypanpHble, CUHTETHYECKHE WU HCKYCCTBEHHBIE
BojlokHa. Kraccudukamus W OTOeabHBIC MPEACTABUTEIM XUMHUYECKHX BOJIOKOH: alleTaTHOE



(TpualeTaTHBIA IIENTK) W BUCKO3HOE, BHHWIXJIOPHUAHOE (XJIOPHWH), TOJWHUTPUIBHOE (HUTPOH),
noJIMaMuIHOE (KampoH, HAIOH), moaudupHOE (JaBCaH).

®epmenThl. PepMeHTH! Kak OMOJIOTHYecKHe KaTaau3aTopbl 0eiakoBoil npupoasl. Ilonstre o
pH cpenbl. OcoOeHHOCTH CTPOEHUsI U CBOMCTB (CEIEKTUBHOCTh U 3(PPEKTUBHOCTH, 3aBUCUMOCTh
neicTBus oT TemnepaTypbl 1 pH cpenbl pacTBopa) hepMEHTOB MO CPaBHEHUIO C HEOPTaHUYECKHUMHU
Karajau3aTopaMu. Poib (epMEHTOB B JKHU3HENIEATEIHHOCTH KUBBIX OPraHU3MOB U ITPOU3BOJICTBE.

Buramunsl. [Tonsitue o BuTramMmuHax. Buibl BUTAMUHHON HepocTtaTouHOCTH. Kimaccudukarms
BUTaMHHOB. Butamun C Kak mpencTaBUTENb BOJAOPACTBOPUMBIX BUTAMHUHOB M BHUTAaMUH A Kak
MPEeICTaBUTENb KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmosnsl. [loHsiTHE 0 TOPMOHAX Kak OMOJIOTMYECKN AKTUBHBIX BEIECTBAX, BHITOIHSIOMINX
SHIOKPUHHYIO PETYJSLMIO KU3HEAEATEIbHOCTH OPraHU3MOB. BakHelnue CBONCTBa TOPMOHOB:
BBICOKAs (PU3HOIIOTHYECKast aKTHBHOCTD, MCTAaHIIMOHHOE JIefiCTBHE, OBICTPOE pa3pylIeHUE B TKAHSIX.
OtnenbHbIe IPECTaBUTENIM TOPMOHOB: HHCYJIMH U afipeHanuH. [Ipodunaktuka caxapHoro nuabera.
[TonsTHe 0 cTepOUIHBIX TOPMOHAX HA IPUMEPE MOJIOBBIX TOPMOHOB.

JlexapcTBa. JIekapCcTBEHHAs! XUMUS: OT ATPOXUMHUH U (papMaKOTEeparuu 10 XUMHUOTEPAIINH.
AntnbuoTkM M nucbaktepuos. Hapkormueckue BemiectBa. Hapkomanusi, Oopbba ¢ Hel u
npoduIaKkTUKa.

Pemenne 3amau mo opraHudyeckod xumuu. PemieHue 3agad Ha BbIBOJ  (HOPMYIIBI
OpPraHMYECKHUX BELIECTB 10 MPOAYKTAM CTOPaHUS U MAaCCOBBIM JIOJISIM DJIEMEHTOB.

Hemonctpanuu. [lnaBnenue, oOyriMBaHHE W TOpEHHE OPraHMYECKHUX BellecTB. Mojenu
MOJIEKYJI TPEACTaBUTENEH pa3IMUHBIX KJIACCOB OpPraHMYECKHX coeluHeHuil. ['opeHune MeraHa,
sTUeHa, areTwieHa. OTHOIIEHWE MeTaHa, JSTHIIEHa, aleTWiIeHa W OeH3oia K pacTBOpaM
nepMaHraHaTa kauuss u OpoMHoi Boje. [lomydyeHue STHIEHA peakuuell neruapaTaluy 3TaHOIA,
aleTuJieHa — TUAPOJIM30M KapOua Kanblus. Pa3noxkeHne kaydyka Mpu HarpeBaHUU, UCIIBITAHUE
MPOJYKTOB PAa3JIOKECHUs Ha HEmpenenbHOCTh. Koymekuus oOpa3noB HEPTH U HEPTEIPOIYKTOB,
KaMEHHOTO YIJIA U IPOJYKTOB KOKCOXMMHUYECKOIO MPpOon3BoACTBA. OKUCICHUE CIMUPTA B AJIbJETU.
KavecTBeHHBIC peaKkMy Ha MHOTOATOMHBIE CIIUPTHI. PacTBopuMoOCTh (heHOIa B BO/IE TP OOBIYHOM
TemrepaType W npu HarpeBaHuM. KadecTBeHHbIe peakuuu Ha QeHon. Peakius «cepeOpsHOro
3epKajiay ajbJeTUAOB U IIOKO3bl. OKHCIEHHE albJEeTUI0B M TJIIOKO3bl B KHUCJIOTY C MOMOIIBIO
ruapokcuipa menu (II). KauectBennas peakmusi Ha kpaxman. Kosuekuus >(UpHBIX Macel.
Konnekuuns nmiactMace u u3aenuii u3 Hux. Kosmekiys uCKyCCTBEHHBIX BOJIOKOH U U3/I€JIUNA U3 HUX.
B3anMopeiicTBue aMMuaka U aHWJIMHA C COJITHOM KHCIIOTOW. Peakiust aHmimHa ¢ OpOMHOM BOOM.
JlokazaTenbCcTBO HaMMuus (PYHKIMOHAJIBHBIX T'PYMI B PacTBOpax aMUHOKUCIOT. PacTBopenue u
ocaxnenue OenkoB. L[BeTHple peaknmm OenkoB. ['opeHHMe mTHYBEro TEpa W MIEPCTIHON HUTH.
Monens monekynsl JIHK. Ilepexonsl: 3TaHON — 3TUIIEH — ATWIEHIJIMKOIb — 3TUJICHTIIUKOJIAT
meau (II); stanon — sTaHans — 3TaHOBas KucioTa. Koyekuus miaacTMace, CHHTETHYECKUX
BOJIOKOH U M3J€NUH U3 HUX. PasiioxkeHue nepokcuia BOJOPOIa KaTajaa3ol ChIpOro Msica M ChIpOro
kaprodena. Komrekuus CMC, comepxammx 53H3uMbL. Mcnbitanue cpeasl pactBopa CMC
MHANKaTOpHOUW Oymaroi. Komekiusi BUTAaMUHHBIX MpernapaToB. VcmblTaHue cpelnbl pacTBopa
aCKOPOMHOBOM KHMCJIOTHI MHAMKATOPHOUW Oymaroi. VcipITaHue anTevyHoro mnpemnapara MHCYJIMHA Ha
OenoK.

JlaboparopHble omnbIThl. M3roroBieHne Mopeneidl MOJIEKYJ] OPraHUYEeCKUX COETUHEHHH.
O3HakOMJICHHE C KOJUIEKIHeH o0pa3loB HepTH, KAMEHHOTO YIJIi M MPOAYKTOB UX MEpPepadOTKH.
OO6HapyxeHue B KepOCUHE HENpeAeIbHBIX coeAuHEeHNH. O3HAKOMJICHUE C KOJIJIEKIIMEH KaydyKOB U
o0pa3iaMu u3aeNni u3 pe3uHbl. PacTBOpeHune rimiiepruHa B BOJIE U B3aMMOACHUCTBHE C THIPOKCHIOM
meau (II). CpoiicTBa YKCYCHOM KHCIOTBI, OOIIME CO CBOMCTBAMH MHUHEPAIbHBIX KHUCIOT.
Jloka3aTenbCTBO HEMPEAEIbHOT0 XapaKTepa KHUJIKOro kxupa. BzaumoaeicTBre riroKo3bl U caxapo3bl
¢ rugpokcugoM meau (II). KauectBenHast peakums Ha kpaxman. O3HAKOMIJICHHE C KOJUICKIUEH
IJIACTMACC U U3/1eNni n3 HUX. O3HaAKOMIIEHHE C KOJJIEKIIMEN NCKYCCTBEHHBIX BOJIOKOH M U3/I€JINI U3
Hux. PactBopenue OenkoB B Bojge. OOHapyxeHHe 0eIKOoB B MOoKe. O3HAKOMJICHUE C KOJUICKIUEH
CUHTETUYECKUX BOJIOKOH W u3Jenui u3 Hux. O3HakomiieHue ¢ kosuieknuedn CMC, copepxkanmx



sH3uMBIL. McnisiTanue cpensl pactBopa CMC unaukatopHoi Oymaroit. O3HaKOMJICHUE ¢ KOJUICKITUEH
BUTaMUHOB. McnibITaHne cpejibl pacTBOpa ACKOPOMHOBOM KUCIOTHI MHAMKATOPHONH OyMarou.
IIpakTyeckas padora Ne 1. Pemenue skcrepUMEHTANbHBIX 3a7lad HAa WAECHTH(UKALINIO
OPraHUYEeCKHUX COETMHEHUM.
IIpakTnyeckas padora Ne 2. PacriozHaBaHKE IJIaCTMAcC M BOJIOKOH.

OBILIIAA XUMUA

Ilepnoauveckuii 3aK0H U CTPOCHHE ATOMA

Otkpeitne JI. WM. MengeneeBsiM Ilepuoguueckoro 3akoHa. IlepBble  mOMBITKH
KJIacCU(PUKAMU XUMHUYECKUX HJIEMEHTOB. BakHeHIine MOHATHS XUMHHU: aTOM, OTHOCHUTEIIbHAsS
aToMHass 1 MoJjekyisipHas Maccel. Otkpsitue [[. M. MenneneeBbiM Ilepumoamyeckoro 3akoHa.
[lepnoauueckuii 3akon B popmynuposke /. 1. Menneneesa.

[lepuonnueckas cucrema Jl. 1. Menneneesa. llepuonudeckas cucrema Jl. M. Menneneesa
Kak rpadudeckoe oroopaxkenue llepuogmaeckoro 3akoHa. Paznuunsie Bapuantsl [leproanyeckoi
cucteMsl. [lepuoast u rpynnel. 3Hauenue [lepuoguyeckoro 3akona u [lepuoguueckoit CUCTEMBI.

Crpoenne atoma. AToM — ci0xHast yacTuia. OTKpBITUE 2JIEMEHTAPHBIX YACTHUL] U CTPOCHUS
atoMa. Slapo aroma: mpoToHBl U HEHUTpoHBL. M3o0Tombl. M30TOmbl BOAOpOJAa. DIJIEKTPOHBI.
OnexkTpoHHass 00010YKa. OHepreTudeckuid ypoBeHb. OpOutamu: s- u  p-. d-OpOutanu.
Pacnpenenenue SJ€KTPOHOB IO SHEPreTUYECKMM YPOBHSAM M OpOHUTAIAM. OJIEKTPOHHBIE
KOH(Urypamuy aTOMOB XMMHUYECKUX 3JIEMEHTOB. BalleHTHbIE BO3MOXHOCTH aTOMOB XMMHUYECKHX
JJIEMEHTOB.

[leproanueckuii 3akoH U cTpoeHue atomMa. COBpeMEHHOE MOHATUE XMMHUYECKOTO FIEMEHTA.
Cospemennas ¢opmynupoBka Ilepuognueckoro 3akona. IlpuunHa neproAWYHOCTH B U3MEHEHHU
CBOMCTB XMMMYECKHUX 31eMEHTOB. (OCOOEHHOCTH 3alOJHEHHsS OJHEPreTHUYEeCKUX YpOBHEH B
AJIEKTPOHHBIX 000JI0UKAaX aTOMOB IMEPEXOIHBIX FJIEMEHTOB. DJIEKTPOHHBIE CEMEUCTBA IJIEMEHTOB: S-
U p-3JIeMeHTHI; d- u f-37eMeHTHI.

CTtpoeHue BelecTBa

KoBanenTtnast xummnueckas cBs3b. [loHsiTHe 0 koBasleHTHOM cBsi3u. OO0111ast 3JIeKTPOHHAS Hapa.
KpaTHOCTh KOBajJ€HTHON CBS3H. OJIEKTPOOTPULATENBHOCTh. [lepekpblBaHUE 3JI€K- TPOHHBIX
opbuTtanel, nu- U curma-cBs3u. KoBaneHTHas MOJsSpHAs U KOBAJCHTHAs HEMOJSpHAsi XUMUYECKHE
cBsi3u. OOMEHHBIH M JIOHOPHO-AaKLENTOPHBIM MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOW CBA3H.
BemecTBa MOJEKYJIAPHOTO M HEMOJEKYJSPHOTO CTPOECHMS. 3aKOH IIOCTOSIHCTBA COCTaBa JUIs
BEILIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

HNonnas xumuueckas cBs3b. KatnoHbl 1 aHnoHBL. MlOHHAs CBsI3b U ee cBolicTBa. loHHAas CBA3b
KaKk KpallHMIl ciy4all KOBAaJIGHTHOM NOJSIpHOW cBsi3u. DopmynbHas eAuHHUIA BELIECTBA.
OTHOCUTENBHOCTH JI€JICHUS] XUMUYECKUX CBSA3EH Ha TUIIBL.

Mertammyeckast Xumuyeckast cBsizb. O0mue ¢pu3nveckue CBOMCTBa METAIOB. 3aBUCUMOCTD
3JEKTPONPOBOAHOCTH METAJUIOB OT Temneparypsl. CruiaBbl. YepHble U LIBETHBIE CILJIABBI.

ArperaTHble COCTOSIHHS BemiecTBa. 1'a3pl. 3akoH ABoraapo ais ra3oB. MoJsipHbI 00beM
ra3oo0pa3HbIX BelIecTB (MpH H. y.). XKugkoctu.

Bopoponnas xummnueckast cBsi3b. Bogopo/iHas cBsi3b Kak 0COOBIH CiIydail MEKMOJIEKYJIIIPHOTO
B3aUMOJICHCTBHL. MexaHu3M ee 00pa30BaHus U BIMSIHUE Ha CBOWCTBA BEILIECTB (HAa MPUMEpPE BOJIBI).
Hcnonp3oBanue BoJbl B OBITY M Ha IPOU3BOJCTBE. BHyTpuMOeKkysipHas BOJOPOIHAS CBS3b U €€
OmoIorudecKast poib.

Tunel kpucrammueckux pemerok. Kpucramnuueckas pemierka. loHHbIE, MeTalIMuECKHE,
aTOMHBIE U MOJIEKYJIIpHbIE KPUCTAJUIMUECKHUE pelleTKd. AJutoTponus. AMopQHbIE BellecTBa, UX
OTJINYUTENIbHBIC CBOKCTBA.

Yuctele BemiectBa M cMechu. CMecH M XUMHUYECKHE COEIMHEHMsS. ['OMOreHHmle u
reTeporeHHsle cmecu. MaccoBass U oObeMHasl 10l KOMIIOHEHTOB B cMecH. MaccoBasi 10
npumMmeceil. Pemenue 3a1au Ha MaccoByto oo npumeceit. Kimaccudukaius BemecTs Mo CTENeH! X
YHCTOTHI.



Hucnepcubie cuctemsl. [lonstue nucnepcHoi cuctemsl. JlucnepcHas ¢a3a u AucrnepcuoHHas
cpena. Knaccuduxanusa aucnepcHbix cucrteM. KomoumaHbie AUCTIEPCHBIE CUCTEMBL. 30JIM U TEIIH.
3HavueHHe NUCIEPCHBIX CUCTEM B IPUPOJIE U KU3HU YEJIOBEKA.

DJIeKTPOTUTHYECKAS] JUCCOLUAMS

PactBopel. PacTBOpbl Kak IOMOI€HHBIE CHCTEMBI, COCTOSIIHME M3 YacCTHUI] PACTBOPUTEINS,
PacTBOPEHHOTO BEIIECTBA M TIPOYKTOB MX B3aUMOICHCTBHS. PacTBOpeHHE Kak (PU3NKO-XUMUICCKHII
npoiecc. MaccoBasi 1011 paCTBOPEHHOTO BelecTBa. TUIbl pacTBOPOB. MossipHasi KOHUEHTpanus
BelecTBa. MUHEpaIbHBIE BOBI.

Teopust >IEKTPOIUTUUECKON JHUCCOLUMALMU. DJIEKTPOIUTHl U HEINEKTPoJuThl. CTeneHb
ANEeKTpoNUTHYEeCKOM  auccouumanuu. CunpHple W cjnabble  3JEKTPOJUTHL.  YpaBHEHUS
AJEKTPOJUTUYECKON aucconuanuu. Mexanusm aucconuaruu. CryneHuaras IUCCOLUAIIUSA.
Bonoponanslii mokasaress.

Kucnoter B cBeTe TeOpHHM AIEKTPOIUTHYECKOM auccormanuu. OOmue CcBOWCTBa
HEOPraHMYECKUX U OPTraHMYECKUX KHUCJIOT. YCIIOBUS TEUCHUS PEAKIUN MEXAY SICKTPOJIUTAMHU 10
koHma. Cnenuduyeckre CBOMCTBA a30THOM, KOHIICHTPUPOBAHHOW CEpPHON U MypaBbUHOM KHUCIIOT.

OcHOBaHUS B CBETE TCOPUH IICKTPOITUTHICCKOMN TUCCOLUAIINN, MX KITacCUu(PUKaIU U 00IIIHe
CBOMCTBAa. AMUHBI KaKk OpraHuyeckue ocHoBaHusA. CpaBHEHHE CBOICTB aMMHUaka, METUJIAMUHA U
aHWIMHA.

Conmu ® B CBETE TEOPUHU DIIEKTPOIUTHUECKON JTUCCOIMAINH, UX KIACCUPUKAIUSI 1 001Iue

coiicTBa. Cosn Kucible 1 0OCHOBHBIE. COJIM OpraHUYeCKUX KUCIOT. MbUta * . DIeKTPOXUMHYCCKUN

P HANpSOKEHUM METAUIOB M €Tr0 HCIOJIb30BaHUE IS XapaKTEPUCTUKA BOCCTAHOBUTEIBHBIX
CBOMCTB METaJUIOB.

IMuaponus. Cryuau ruaponusa coneit. Peakius cpeast (pH) B pacTBOpax ruApOoIu3yrOIIuXCst
coJiel. ' maponus opraHu4eCcKux BEIIECTB, €T0 3HAYCHUE.

XuMH4ecKHe peakunu

Knaccudukanmst xummueckux peakuuii. Peakimm, nnymue 06e3 N3MEHEHHs COCTaBa BEIIECTB.
Krnaccudukanus no uMciny U COCTaBy pearvpyroliux BEIIECTB U MPOJIYKTOB peakiuu. Peakiuu
pa3lioKEHUs, COCIWHEHMs, 3aMelleHus W OoOMEHa B HEOPraHMYeCcKOoW XuMHUHU. Peakuun
MPUCOCIMHEHUS, OTIICTUICHHS], 3aMEIICHUS] U W30MEpPU3AlMK B OpraHuyeckod Xumuu. Peaknum
MOJIUMEPU3ALINH KaK YaCTHBIN Cily4dall peakiuid NpUCcOeIMHEHNUS.

TermnoBoit >PQPeKT XUMHUUECKUX peakiuidl. DK30- U IHAOTEPMHUECKUE pPEaKIIUU.
Tepmoxumuueckue ypaBHeHus. Pacuer koaudecTBa TEIUIOTHI 10 TEPMOXUMHUYECKUM YPaBHEHHUSM.

CkopocTh XxuMHUeCKMX peakuuil. [loHSTHE O CKOpPOCTM XUMHUYECKUX peaklui,
AQHAJIUTHUYECKOE BBIPAXKEHUE. 3aBUCUMOCTb CKOPOCTH pEaKUUU OT KOHLEHTpAlWW, AaBICHUS,
TEMIIEpaTypbl, HPHUPOJbl PEarupyrolux BEIIECTB, IUIOMAJAM HUX COMNPUKOCHOBEHHS. 3aKOH
JNEHUCTBYIOIIUX Macc. Pemenue 3a1a4 Ha XUMUYECKYIO KUHETHUKY.

Karanuz. Karanuzatopel. Katanu3. ['oMorenHslii W rereporeHHblil karanus. [Ipumeps
KaTAIUTUYECKUX TPOIIECCOB B MPOMBIIICHHOCTH, TEXHHUKE, ObITY. DEpMEHTH U UX OTIUYHS OT
HEOPraHMYECKHUX KaTanu3atopoB. [[puMeHeHne katanu3aTopoB U (hepMEHTOB.

Xumudeckoe paBHoBecue. OOpaTUMBbIe M1 HEOOpATUMbIE PEaKIIMH. XUMHUYECKOE PABHOBECHE
U CIIOCOOBI €r0 CMEUICHHUS Ha TIpUMepe MoiydeHus: aMmvuaka. CHHTE3 aMMHaKa B TIPOMBIIIUIEHHOCTH.
[Tonstre 00 ONTUMANBHBIX YCIOBUSIX MPOBEICHUS TEXHOJIOTUYECKOTO MpoIiecca.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE npouecchl. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE
peakiu. OKUCIUTENb U BOCCTaHOBUTENb. OKUCIEHUE U BoccTaHoBIeHUEe. CocTaBieHue ypaBHEHUM
OKHCJIUTEIHbHO-BOCCTAHOBUTEINIBHBIX PEAKIIUI METOAOM AJIEKTPOHHOIO OaiaHca.

OOmue cBoiicTBa  METAIOB. XUMHUYECKHE CBONCTBA METAJUIOB KAaK BOCCTAHOBHUTEIICH.
B3aumopeiicTBue MeTayquioB € HEMETallaMH, BOJOM, KHUCJIOTaMHU U PacTBOPaMU  COJIEH.
Merautorepmus.

Koppo3us mMeTannoB Kak OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN mporiecc. CrocoObl 3amuThl
METaJUIOB OT KOPPO3HH.



OO0mue CBOWCTB a HEMETAJUIOB. XMMHUECKHE CBONCTBAa HEMETAJUIOB KaK OKHUCIHUTENCH.
B3aumopeiicTBue ¢ MeramsiaMu, BOJOPOJIOM U APYrUMHU HemeTaiamu. CBOWCTBa HEMETAIIOB Kak
BOCCTaHOBHUTENEH. B3anuMoelicTBre ¢ MPOCTHIMU U CII0KHBIMU BEIIECTBAMU-OKUCIUTEIIMU. O011as
XapaKTepUCTHKA TaJIOTEHOB.

Onextponu3z. O0mMe crnocoOb! MOTYUYEHUSI METAJUIOB U HEMETAJIOB. DJIEKTPOJIU3 PAaCTBOPOB
U PACIUIABOB DJJEKTPOJIMTOB HA NPHUMEPE XJIOpUAA HATpUsi. DJIEKTPOJIUTHYECKOE IOIYyYeHUE
amomunusl. [IpakTuueckoe 3HaUeHUE IEKTPOIN3a. [ anbBaHOIIACTHKA U FaJIbBAHOCTETUS.

3akmoueHue. [lepcrneKTUBbl pa3BUTHUS XUMUYECKON HAyKU M XUMHUYECKOTO MPOU3BOJICTBA.
Xumust ¥ mpobJieMa OXpaHbl OKPYKAIOIIEH CPEIBI.

Hemonctpanuu. Pazmuunsie Gpopmsl [lepuonndeckoii cucrems! JI. 1. Menaeneea. Monens
KPUCTAJUTMYECKON pemeTkn xyuopuaa Hatpus. OOpas3ibl MHHEPAJIOB C MOHHOW KPUCTAJUTMYECKOU
pELIETKOM: KajlbluTa, rajuTa. Moaenu KpUCTAIUIMYECKUX PEIIETOK «CyXOro jbAa» (Win Hhojaa),
anMasa, rpadura (uau kBapua). Momens MOJSIpHOTO oObeMa Ta3oB. Tpu arperaTHBIX COCTOSHUS
BObI. OOpa3Ilbl Pa3ITUYHBIX TUCTIEPCHBIX CUCTEM: SMYJIBCUH, CYCTICH3H, ad9PO30JIeH, Teei U 30JICH.
Koarymsimmsi.  Cunepesuc. Dddekr Tungans. HcemsiTaHue pacTBOPOB — JIEKTPOIUTOB |
HEIJIEKTPOJIUTOB HAa TMpEeAMET JHUCCOLUMALMU. 3aBUCUMOCTb CTENEHH BIIEKTPOJIUTHYECKON
JUCCOLIMALIMU YKCYCHOM KUCIIOTHI OT pa3z0aBieHus pactBopa. [Ipumepsl peakiuii HOHHOTO 0OMeHa,
UAYIHX ¢ 00pa3oBaHUEM OCAJKa, Ta3a WM BOAbl. XUMHUECKHE CBOMCTBA KUCJIOT: B3aUMOJICHCTBHE
C MeTaulaMHM, OCHOBHBIMU M aM(OTEpHBIMH OKCHJIAMH, OCHOBaHHMSIMH (IIE€J0OYaMU H
HEPaCTBOPHUMBIMH B BOJI€), COJSIMH. B3anmopeiicTBue a30THOM KUCIOTHI ¢ Meabto. OOyrinBaHue
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTOM caxapo3bl. XHUMHUYECKHUE CBOWMCTBA IIEIOYCH: pEaKIHs
HENTpaIu3aluy, B3aUMOJICHCTBUE C KUCIOTHBIMHM OKCUAAMMU, COJISIMU. Pa3inoxeHne HepacTBOPUMBIX
B BOJI€ OCHOBAaHMM NP HArpeBaHUU. XMMHUYECKUE CBOMCTBA COJIEH: B3aUMOJICHCTBHE C METAJIAMH,
KHMCIIOTaMH, IIeJIouaMu, C APYruMH coisiMu. ['naponus kapbuna kansius. M3ydenue pH pactBopos
THIIPOJIM3YIOIIUXCS COJICH: KapOOHATOB INEIOYHBIX METAIOB, XJIOPHIA M aleTrara aMMOHUS.
DK30TepMUYECKHE U SHIOTEPMHYECKHME XUMHUYECKHE peakiuu. TeruioBble SsBICHHUS MNpHU
pPacTBOPEHUH CEPHOM KHUCIOTHI M aMMHUAYHOW CEIUTPhl. 3aBHUCHUMOCTb CKOPOCTH PEAKIUU OT
MPUPOJBI BEIIECTB HAa IMPUMEPE B3aMMOJEHUCTBUSI PACTBOPOB PA3JIMYHBIX KHUCIOT OJUHAKOBOM
KOHIICHTPAIlUX C OJIMHAKOBBIMHM KyCOYKaMH (rpaHyjamMH) IIMHKA U OJIMHAKOBBIX KYCOYKOB Pa3HbIX
METaJUIOB (MarHus, IMHKA, JKeJie3a) C pacCTBOPOM COJISTHOM KUCJIOTHI. B3aumojeiicTBre pacTBOPOB
CEpHOI KHUCIIOTHI C PacTBOpPaMH THOCYJb(haTa HATPUsl Pa3IMYHON KOHLEHTPALUU U TeMIEepPaTyphl.
Monens kunsimiero ciosi. PasnokeHue mnepokcuaa BOJOpPOAa C IOMOIIBI0 HEOPraHUYECKUX
karanu3atopoB (FeCl2, KI) u mpupoaHsix OOBEKTOB, coaepiKaluX Karamazy (ChIpoe MsCO,
kaptodens). [IpocTeiiiine oKUCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: B3aUMOICHCTBHE IIMHKA C
COJISIHOM KuciaoToW u kene3a ¢ cynbarom wmenu (II). Monens snextponusepa. Mopenb
3JIEKTPOJIM3HONU BAHHBI JUIsl IOJYYEHUS aTFOMUHMUS.

JlabopaTtopubie onbiThbl. OmnpeneneHrue THUNA KPUCTAUIMYECKOW PEIICTKH BEIIECTBA U
OIMCaHUE €ro CBOUCTB. O3HAKOMJIEHHE C AUCIIEPCHBIMU CUCTEMAMHM.

Peakuuu, unymmue ¢ oOpazoBaHuMeM OcCajka, ra3a WM BoJbl. B3aumopeilcTBue CONSIHOMN
KHCIOTEl ¢ T1uHKOM, okcuaom wMenu (II), rugpoxcumom wmemm (II), kapOoHaToM KambIlus.
B3aumopeiictBue pacTtBopa THAPOKCHIA HATpUsi C COJSHOM KHCIOTOM B MPUCYTCTBUHU
dbenondranenna, ¢ pactBopoM xyopuma keneza (III), ¢ pacTBOpoM comm  amOMHUHUS.
B3aumoneiictBue pactBopa cynabdara menu (II) ¢ sxene3oM, HM3BECTKOBOW BOJOW, pacTBOPOM
xjiopuaa Kanbius. [lonydenue rugpokapOoHaTa Kanblivsg B3aUMOJIEHCTBUEM H3BECTKOBOI BOJIBI C
okcunoM yriepona (IV) (Bbiabixaemblii Bo3ayx). McnbiTaHuMe HMHIMKATOPOM — PacTBOPOB
TUAPOIU3YIOLINXCS U HETHIPOIU3YIOIINXCS coiel. Peakius 3aMenieHust Meu kKejle30M B pacTBOPE
cynbara meau (II). [lomydeHnue kuciopoma pas3lioKEHHUEM IEPOKCHIA BOJOPOAA C IMOMOIIBIO
nuokcuaa Maprasua. Ilomyuenue Bogopoaa B3aMMOAEHCTBUEM KUCIIOTHI ¢ IMHKOM. O3HaKOMJIEHUE
C mpernaparaMmy ObITOBOM XMUMHUHU, COJEPKAIIMMU SH3UMBI.

pakTuueckas padora Ne 1. [TonydyeHue u pacrno3HaBaHuE Ta30B.

IIpakTuyeckas padora Ne 2. PemieHue »KCIEpUMEHTAIbHBIX 33/1a4 HA WIACHTU(DUKAIIIO
HEOPraHMYECKUX U OPraHU4YEeCKUX COCTMHEHHH.



IIpakTuueckasi padora Ne 3 (11 1ByXuacoBOTO BapuaHTa U3ydeHUs Kypca). [ enetndeckas
CBSA3b MEXIY PA3IUYHBIMU KJIACCAMH HEOPTaHUYECKUX M OPTraHMYECKHX BEIIECTB.

IInanupyembie pe3yJabTaThl 0CBOEHHUSI Y4eOHOI0 peaMera

Juunocmnute pezynomamul Q0yuarOuuiicsa nOAYUUN 603MOHCHOCHLY 014 (HOPMUPOBAHUA
caedyrouwux auynocmuvlx YY/I:

. OIIpeIeIEHUE MOTUBALIUU U3Y4YEHUs y4eOHOr0o MaTepuaa;

. OLICHMBAaHME YCBAaMBAEMOI0 Y4YeOHOro MaTepuala, HCXOIs M3 COLMAIBHBIX U
JIMYHOCTHBIX [ICHHOCTEW;

. MIOBBIILIEHUE CBOEro 00pa3oBaTENIbHOIO YPOBHS U YPOBHSI TOTOBHOCTH K HU3YYEHHIO
OCHOBHBIX HCTOPUYECKHX COOBITHIA, CBSI3aHHBIX C Pa3BUTHEM XMMHHU M OOIIECTBA;

. 3HAHHE IIPABWJI IOBEICHUS B UPE3BbIYANHBIX CUTYaLIUsAX;

. OLICHMBAaHUE COLIMAJILHOM 3HAUUMOCTHU ITpodeccuid, CBI3aHHBIX C XUMUEH;

. BJaJICHUE MpaBWiIaMu O€30MIaCHOr0 OOpalleHHs ¢ XUMMYECKUMM BEIECTBAMU U

000pyI0BaHUEM, TTPOSBICHNE KOJIOTHYECKON KYIbTYPHI .

Memanpeomemuuwie pe3ynomamot

PeryasituBHble

Obyuarowuiicss. NOIYYUM BO3MONCHOCHL OISl (POPMUPOBAHUS CNedYIOWUX DPe2YAMUBHBIX
YVII:

. LesIenoiaraHue, BKIIoUas TOCTAHOBKY HOBBIX IieJiel, peoOpa3oBaHue MPAaKTHUECKOM
3a/1a4M B [103HABATEIbHYIO, CAMOCTOSITENIbHBIN aHaIN3 YCIOBUM TOCTUKEHUS 1IeJIM Ha OCHOBE yUETa
BBIJICJICHHBIX YUUTENIEeM OPUEHTHPOB JHCTBHS B HOBOM y4eOHOM MaTepHale;

° IIAaHUPOBAHUEC IMTYTU JOCTHKCHUA ueneﬁ;
. yCTaHABIICHUE 1IENIEBBIX MPUOPUTETOB, BBIICNEHUE AallbTEPHATUBHBIX CIOCOOOB
JOCTIDKEHHSI TIeJIM U BBIOOp Hambosee 3(h(HeKTUBHOTO criocoda; © yMEeHHE CaMOCTOSITEIHHO

KOHTPOJIMPOBATh CBOE BPEMS U YIPABJIATh UM; * YMEHHE NPUHMMATh pEIIEHUs B NPOOIEMHOMN
CUTYalluH;

° IIOCTaHOBKa y‘-IC6HBIX 3azaa4, COCTAaBJICHHUC I1JIaHa U ITI0CJICI0BATCIIbHOCTH ,HCIZCTBHﬁ;
° opraHu3anms pa60qero MECTa IMPHU BBIITOJITHEHUH XUMHWYCCKOI'0 OKCIICPUMCEHTA,
° MPOTrHO3UPOBAHUC PEIYJILTATOB O6y‘-IeHI/I$I, OLCHUBAHUC YCBOCHHOI'O MaTcpuala,

OIICHKa KadeCcTBa H ypOBHSI HOJ'Iy’—IeHHI)IX 3HaHI/II\/'I, KOppeKI_[I/ISI IIJ1aHa " cnoco6a HCﬁCTBI/IS[ HpI/I
HeoOxonumoctu . [lo3HaBarenbHble OOYYAIOMIMICS MOJYYUT BO3MOXKHOCTH ISl (hOpMHpOBAHUS
CIEAYIOIIUX MO3HaBaTEIbHbIX Y Y [1:

U MIOVCK ¥ BBIICIICHHE NHPOPMAITUY;

. aHaJ M3 YCJIOBUM M TpeOOBaHWUU 3a7avd, BHIOOpP, COMOCTABJICHHE M OOOCHOBaHUE
criocoba pelieHus 3aaa4uu;

. BBIOOp HambOoJee 3(P(PEeKTHUBHBIX CIOCOOOB peIIeHUs 3aJadyd B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBUH;

. BBIJIBHKEHHE U 000CHOBAHUE THUIIOTE3bI, BEIOOP CIIOoc00a €€ MpOBEPKH;

. CaMOCTOSITENIFHOE CO3[aHHE AJITOPUTMA JIEATEIBHOCTH MPH pPELIeHUH NpolieM
TBOPYECKOTO ¥ MIOMCKOBOTO XapaKTepa;

. YMEHHS XapaKTepU30BaTh BEIIECTBA I10 COCTABY, CTPOCHHUIO U CBOHCTBAM;

. OINHCHIBAaHUE CBOMCTB: TBEPABIX, KUAKUX, ra3000pa3HBIX BEIIECTB, BBIICICHUE HX
CYIICCTBCHHBIX MMPU3HAKOB,

. M300paKeHNe COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XMMHUYECKUX (PopMyn U
CYIIHOCTHU XUMHUYCCKHUX peaKHI/Iﬁ C MIOMOIIIBKO XUMHNYCCKUX ypaBHeHI/II;'I;

. MpOBEJICHUE HAOIIONCHUN, OMMCAHUE MPHU3HAKOB M YCIOBUIN TEUEHHS] XUMUYECKUX

peakuuii, BHITOJHEHUE XUMUYECKOTO IKCIIEPUMEHTA, BBIBOJBI HA OCHOBE aHANIM3a HAOIIOICHUN 3a
SKCIIEPUMEHTOM, peIlIeHHWe 3a/ay, MOJNydyeHUEe XUMHUYECKOW HHpOpMalMK U3 Pa3IudHBIX
HCTOYHHKOB;

® YMCHHEC OPraHU30BbIBATH UCCICAOBAHUEC C LCIIbIO IIPOBECPKU 'HIIOTE3;
° YMCHHUC ACJIaTh YMO3AKIIIOYCHUSA (I/IHI[}IKTI/IBHOG " I10 aHaJ'IOFI/II/I) " BBIBOJIBI,
® YMCHHC 00BEKTHUBHO OLCHHUBATDH I/IH(bOpMaI_II/IIO O BCIICCTBAX M XHMHUYCCKHX

nporeccax, KpUTHYECKH OTHOCHTBHCS K TICEBIOHAYYHOU MH(POPMALIUH.
Kommynuxamuenwie



Obyuarowuiica nOIYy4Um 803MONCHOCMb 0715 POPMUPOBAHUSA CEOVIOUSUX KOMMYHUKAMUBHBIX

VVI:
° II0JJHOE W TOYHOE BBIPAXKEHUE CBOMX MBICIEH B COOTBETCTBUM C 3aJadyaMy HU
YCIIOBUSAMH KOMMYHHKAIIUN;
* AQICKBATHOC HCIIOJB30BAHHUEC PEYCBBIX CPEIACTB 1A Yy4YaCThd B JUCKYCCHHU U

apryMeHTalui CBOEH MO3UIMH, YMEHHE MTPEICTABIATh KOHKPETHOE COIEPKAHNE C COOOILIEHUEM €T
B NUCHbMEHHONW M YCTHOH (hopme, ompeneneHUe CIOcOOOB B3aMMOJCHCTBHS, COTPYIHHUYECTBO B
MOUCKEe U cOope nHpopMaIuu;

. orpeielieHue CrnocoOOB B3aMMOJIEHCTBHSA, COTPYAHMYECTBO B IIOMCKE MU cOope
uHboOpMallMK, ydacTue B Juajiore, IUIAHUPOBAHME OOMIMX CHOCOO0B paboOThl, MPOSBICHHE
YBKUTEIHHOTO OTHOIICHHS K IPYTUM YUaIluMCS;

. OIMCAaHWE CONEP)KAHMS BBITIOJIHICMBIX JCWCTBHHA C MEJIbI0 OPHCHTUPOBKU B
IPEIMETHONPAKTUUECKOM NesITeTbHOCTH;

. YMEHHUSl YYUTHIBATh Pa3HbIE MHEHHS M CTPEMHUTHCS K KOOPAMHAIIMH Pa3THIHBIX
MO3HULUN B COTPYIHHUYECTBE;

. dbopmynupoBaTh COOCTBEHHO€ MHEHHE ¢  TIO3WIMI0, apryMEHTHPOBaTh U
KOOPJAMHUPOBATh €€ C MO3UIMUAMHU MAPTHEPOB B COTPYAHUUYECTBE MPH BHIPAOOTKE OOIIET0 pPeLIeHUs
B COBMECTHOH JI€SITENIbHOCTH;

. OCYILECTBIISAITh B3aMMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOITOMOIITb;

. IUTAHUPOBATh 00ImIMe CHocoObl pabOThI; OCYIIECTBISATH KOHTPOIb, KOPPEKIIUIO,
OIICHKY JICUCTBUI MapTHEPA, yMETh YOCKIaTh;

. UCIIOJIBb30BaTh AJICKBATHBIE SI3BIKOBBIE CPEACTBA I OTOOpaKEHUS] CBOUX UYYBCTB,
MBICJIC, MOTHBOB W MOTPEOHOCTEH; 0TOOpakaTh B peuu (omucaHue, OOBSICHEHUE) COJACp)KaHUe
COBEpILAEMBIX JICHCTBHH, Kak B (opMe TPOMKOH COLMAIM3UPOBAHHON pe4yH, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHIIMIO, MWCIIONB3ys CpPEACTBa YCTHOW H
MMCbMEHHOW KOMMYHUKAIIUU MpU padoTe ¢ TeKcTaMu y4eOHUKa U JOTOJTHUTEIBHON JINTEPATYpOil,
CIPAaBOYHBIMU TaOIHMLAMH, TPOSBIATH TOTOBHOCTh K YBOKEHHIO HHOM TOYKH 3PEHUS MpU
00CYXXIEHUH Pe3yJIbTaTOB BBIITOJIHEHHON pabOTHI.

Ilpeomemmnvimu pesynomamamu uzyuenus npeomema «Xumua» ¢ 10 knacce agnawomces
cneoyoujue yMeHus:
1. B mo3naBaTenbHOM cdepe:

e J1aBaTh ONpEACICHUS H3YUYCHHBIX MOHATHH: «XMUMHUYECKHUH DSJEMEHT», «aTOM», «HOHY,
«MOJIEKYJIa», «IIPOCTHIE U CIIOKHBIE BEIIECTBA», «BEIIECTBO», «XUMHUYECKas (opmynay,
«OTHOCHTENIbHAs aTOMHAsi Macca», «OTHOCHUTENIbHAs MOJIEKYIISIpHAsT Macca», OpraHuuecKue
BEIIECTBA, MX KJIACCU(PHUKAIMA U HOMEHKIIATypa, CBOWCTBA, MOJNy4YCHHE W TPUMEHEHUE;
M30MepHsl, TOMOJIOTHS,IIOJIMMEPHI, THUITBI XUMUYECKUX OPTaHMYECKUX PEAKIUH U 1.

e  OMHCATh JEMOHCTPAIIMOHHBIE U CAMOCTOSTEILHO TIPOBEICHHBIE XUMUYIECKHIE SKCTIEPUMEHTHI;

e ONWCHIBATh M PA3JINYaTh M3YUYEHHBIE KJIACChl OPraHUYECKUX COEJUHEHUH, XMMHUYECKHe
peaKIum;

e KJaccU(PUUUPOBATH U3YUYEHHBIE OOBEKTHI U SIBICHUS;

e JleNlaTh BBIBOJBI W YMO3AKJIIOUYCHUS W3 HAONIONEHWH, W3YYEHHBIX XHUMHYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBaTh CBOWCTBA HEM3YYEHHBIX BEILIECTB IO aHAJIOTUU CO
CBOMCTBAMH H3yYECHHBIX;

e CTPYKTYPHUPOBATh WM3YYEHHBIH MaTepual M XUMHUUYECKYI0 HMH(POPMAILHIO, MOJYyYEHHYIO W3
APYTUX UCTOYHUKOB,;

e MOJEJIHMPOBATH CTPOCHUE OPraHUYECKHX BEILECTB.

2. B 1eHHOCTHO — OpUeHTAIMOHHOU cepe:

e AHAIM3MPOBAaTh U OLEHMBATH TMOCIEACTBUS JUISI OKpY’Karoled cpeabl OBITOBOM U
MIPOM3BOJICTBEHHOH JIEATETLHOCTH YEJIOBEKA, CBI3aHHOM C TIepepabOTKON BEIIECTB;

3. B TpynoBoii cdepe:

e TPOBOJIUTH XUMHUYECKHI IKCIICPUMEHT;

4. B cepe 6e30macHOCTH KUZHEACATEIIEHOCTHU



e OKa3blBaTh MEPBYIO MOMOUIb MPU OTPABIEHHUAX, OKOTaX M APYTHMX TpaBMaXx, CBA3aHHBIX C
BEIIECTBAMH H JJa0OPATOPHBIM 000PYIOBAHHEM.
e  VY4YeHHUK HAYYHUTCH:

o Hazpleamp U3YUYCHHBIC BELIECTBA [0 «TPUBHUAJIBHOW» WIM MEXAYHApPOIHOU
HOMEHKJIaTypE;

o onpedenamsp. BAJCHTHOCTh U CTENEHb OKHCICHHS XUMHUYECKUX JJIEMEHTOB, THI
XUMUYECKOM CBSI3M B COEAMHEHUSX, 3aps]l HOHA, XapaKTep Cpeldbl B BOIHBIX
pacTBOpax HEOPraHWYECKHX COCIUHEHWUM, OKHUCIUTENh U BOCCTAaHOBUTEID,
MIPUHAJIEKHOCTD BELIECTB K Pa3JIMYHBIM KJaccaM OpraHUYeCKUX COECIMHEHUI;

o Xapakmepu3oeams. DSIEMEHTbHl MalbIX IEPHOJIOB 1O HX IIOJOKEHHUIO B
nepuoandeckoit cucreme JI.M1.Menaeneesa; o01me XuMUIECKHE CBOIICTBA METAIIJIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKHX M OPTaHUYECKUX COCTUHEHUIA;
CTPOCHUE U XUMUYECKHE CBOMCTBA U3yUYEHHBIX OPraHUYECKUX COCAMHEHUN;

o 00bACHAMb. 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS;, MPUPOIY
XUMHUYECKOH CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUTMYECKOH ), 3aBUCUMOCTH CKOPOCTH
XUMUYECKONW PEaKIUH W TIOJIOKEHUS XHMHUYECKOTO DPABHOBECHS OT Pa3IMYHBIX
(bakTopoB;

O GbLINOJIHAMb XUMUYECKUU IKCHEPUMEHm TI0 PACIHO3HABAHMIO BAKHEUIIUX
HEOPraHMYECKUX U OPTaHUYECKHUX BEIECTB;

o Npo8oOUmMb CAaMOCTOATEIHHBIN MOUCK XUMUUECKONH HH(POPMAIIUU C UCIIOJIb30BAHUEM
pPa3IUYHBIX MCTOYHUKOB (HAyYHO-TIONMYJSPHBIX U3JaHUHM, KOMIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB HHTepHeTa); MCHOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH ISt
00paboTKM U IIepeIaull XMMUYECKOH HH(POPMAIIUY U €€ TIPEACTABICHHUS B Pa3IMIHbBIX
dhopmax;

e  YYeHHK MOJYYHUT BO3MOKHOCTH HAYUYHTHCH:

e BBIIBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO TUIOTE3bl O XUMUYECKHUX CBOMCTBAX BEIIECTB
Ha OCHOBE MX COCTaBa M CTPOEHHUSA, UX CIIOCOOHOCTH BCTYMATh B XMUMHUUYECKHE PEAKIIUU, O
XapakTepe U MPOIYKTaX Pa3IUYHBbIX XUMUYECKUX PEaKIIU;

e  XapaKTepHU30BaTh BEIIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAaHABIMBATH TPUYHMHHO-
CJIEICTBEHHBIE CBS3H MEKIY JAHHBIMHU XapaKTEepPUCTUKAMU BELIECTBA;

e COCTaBJISITH MOJICKYJSIPHBIE W TIOJIHBIE HOHHBIE YPaBHEHUS IO COKPAIICHHBIM HOHHBIM
YPaBHEHUSIM;

e TMPOTHO3UPOBATH CIIOCOOHOCTh ~ BEMIECTBA  MPOSIBIATH  OKHUCIUTEIBHBIE WA
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENEHEN OKHUCIICHUS AJIEMEHTOB, BXOJAILUX B €r0
COCTaB;

e COCTaBJISITh YPaBHEHHUS pEaKUUi, COOTBETCTBYIOUIMX IOCJIEIOBATEIbHOCTH IpEBpalICHUI
HEOPTraHMYECKHUX BEIIECTB Pa3INYHBIX KJIACCOB;

e BBUIBUTaTb U IMPOBEPSITh SKCHEPUMEHTAIBHO THUIOTE3bl O pe3ylbTaTaX BO3JIEHCTBUSA
pa3NIUYHBIX (HaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKON PEaAKINU;

e HCIMOJNB30BaTh MPUOOPETCHHBIC 3HAHHS [JIS DKOJOTUYECKH TPAMOTHOTO TOBEJCHUS B
OKpY>Kalolleu cpeae;

e HCIOJNB30BATh MPUOOPETCHHBIC KIIOYEBBIE KOMIETCHIIMHU IPH BBITOIHEHUU TPOEKTOB M
y4eOHO-HCCIeI0BATENbCKUX 3a/lad 10 H3YYEHHMIO CBOMCTB, CIIOCOOOB TIOMYYEHHUS U
pacro3HaBaHus BEILECTB;

e OOBEKTHBHO OIICHMBATh HH(OPMALIMIO O BEIIECTBAX U XUMUYECKUX MPOLIECCax;

e KPHUTUYECKU OTHOCHUTHCS K TCEBIOHAYYHOU MH(pOpMAIUU, HEITOOPOCOBECTHOM peKiIame B
CpeJICTBaX MaccoBOW MH(pOpMaLINK;

e 0CO3HABaTh 3HAYECHHE TEOPETHUECKUX 3HAHUU MO XUMUU JJISI MPAKTHUECKON JIeITeTbHOCTH
YeJI0BeKa;

e CO3JaBaTh MOJIEJIM U CXEMBbI JUUIS pelIeHUs] y4eOHbIX U MO3HABaTEIbHBIX 3aja4; MOHUMAaTh
HEOOXOJMMOCTh  COONIOJICHUSI TNpEANHCAaHWN, MpeajaraéMblX B HHCTPYKIHUSAX IO
UCIIOJIb30BAHUIO JICKAPCTB, CPEICTB OBITOBOW XVMHH U JIP.

Ilpeomemmnvimu pezynomamamu uzyuenus npeomema «Xumusa» ¢ 11 xnacce aenawomcsn
ciedyoujue ymeHus:



10.

11.

12.
13.

®opMupoBaHHE 3HAHWH OCHOB XUMMYECKOM HayKH: BaKHEHIIMX (HaKTOpOB, MOHATHUH,
XUMHUYECKHUX 3aKOHOB U TEOPUH, A3bIKA HAYKH, JOCTYITHBIX 0000LIEHII MUPOBO33PEHUYECKOTO
Xapakrepa.

VYcBoeHME ydallMMUCS Ba)KHEWIIMX 3HAHUH 00 OCHOBHBIX TNMOHATHSX M 3aKOHAX XUMHH,
XUMUYECKON CUMBOJIUKE.

Pa3Butie ymeHuil HaOmOAaTh M OOBSACHATH XUMHUYECKHE SIBICHMS, MPOUCXOAAIIUE B
IpUpoJIe, 1a00paTopuu, B MOBCETHEBHOM KU3HU.

OBnazeHre yJyauuMucs YMEHUSIMU IPOU3BOAUTH PacueThl HA OCHOBE XMMHUYECKUX (GOpMYIT
BELIECTB M YPABHEHUN XUMUYECKUX PEAKLINAN;

dopmupoBaHHUE ClIEHUATbHBIX YMEHMI: 00paIlaThCs C BEIIECTBAMU, BBITIOIHATH HECTIOKHBIE
HKCHEPUMEHTHI, COONIIoJasi TMpaBWja TEXHUKH O€30MacHOCTH; TPaMOTHO TNPHUMEHSTh
XUMHUYECKHE 3HAHMS B OOILIEHUH C MMPUPOIOH U B MOBCEAHEBHON KU3HU.

PackpbITe r'yMaHUCTUYECKOW HAIPABICHHOCTH XUMUH, €€ BO3PACTAIOILEH POJIM B PELICHUU
[JIaBHBIX MTPOOJIEM, CTOSIIUX MEPE]] YeIOBEUECTBOM, U BKJIaJla B HAYYHYIO KapTHHY MUpA.
PazBute nuYHOCTM  OOYYalOLIMXCSA: WX  MHTEIUIEKTyaJbHOE M HPABCTBEHHOE
COBEpUICHCTBOBaHHWE, (OPMUPOBAHME y HUX TyMAaHUCTUYECKUX OTHOLICHUM W
HKOJIOTHYECKHU 1IE€JIECO00Pa3HOro MOBEACHHS B ObITY U B IPOLIECCE TPYIOBON JAEATEIbHOCTH.
pa3BUTHE I103HABATEIbHBIX MHTEPECOB M HMHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEM ydaluxcs B
poruecce IIPOBEICHUS XUMUYECKOTO JKCIIEPUMEHTA CaMOCTOSATEIILHOTO
pUOOpETEHUsT 3HAHUHI B COOTBETCTBUHU C BO3HUKAIOIIMMU )KU3HEHHBIMU IOTPEOHOCTAMU;
Bocnutanue OTHOWICHHS K XUMHMHM KakK K OJHOMY W3 (DyHIAMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U IEMEHTY 00I€4€eI0BEYECKON KYIbTYpBI;

[IpumeHeHre yJamuMucs MOJyYeHHbIX 3HAaHUM U YMEHHH 1 6€30MacHOT0 UCTIONb30BaAHMS
BEIIECTB M MaTepHaOB B OBITY, CEIbCKOM XO3SIHICTBE M Ha IPOU3BOACTBE, PEIICHUS
[IPAKTUYECKUX 3a1a4 B [IOBCEIHEBHOM KU3HU, IIPEAYIIPEKICHUS SIBJICHUN, HAHOCSIIUX Bpe.l
3JI0POBBIO YEJIOBEKA U OKPYKAIOLIEH cpezie (pa3BUTHE SKOJIOTUYECKOH KyJIbTYPbI yUaAIIUXCS).
Y4eHUuK Hay4uTCH:

1. Ha3vléamp W3y4YCHHBIC BEUIECTBA 10 «TPUBHAIBHOW» WJIH MEXIAYHAapOJHOU
HOMEHKJIAType;

2. onpedenamp. BAICHTHOCTb U CTENEHb OKHMCICHUS XUMHYECKHX JJIEMEHTOB, THII
XUMUYECKOM CBSA3M B COCAMHEHUAX, 3aps]l MOHA, XapaKTep Cpeldbl B BOIHBIX
pacTBOpax HEOPraHMYECKHX COCIUHEHWH, OKHUCIUTENb U  BOCCTAHOBHTEIb,
IIPUHAJIEKHOCTD BEIECTB K Pa3JIMYHbIM KJIaCCaM OPraHUYECKUX COECIMHEHUM;

3. xapakmepu3zoéamb. DIEMEHTHl MajblX IIEPUOJOB IO MX MOJOXKECHHIO B
nepuoanueckoit cucteme /[.M.Menpeneena; o0111e XUMUYECKHE CBOMCTBA METAJLJIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPIaHWYECKUX W OPraHUYECKUX COCIUHEHUM;
CTPOCHHE U XMMUYECKHE CBOMCTBA U3YUYEHHBIX OPTaHUYECKUX COCIUHEHNN;

4. 00vACHAMS. 3aBUCUMOCTb CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHUS; MPUPOLY
XUMUYECKOM CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUTMUECKOI ), 3aBUCMOCTh CKOPOCTH
XMMHMYECKON PEAKUUM M TOJOXKEHUS XMMHYECKOrO PaBHOBECHS OT pPa3IM4YHBIX
(bakTopoB;

5. 6vlnonnamb XuMuuecKuil IKcnepumenm 110 PACIO3HABAHUIO  BAXKHEUILMX
HEOPraHWYECKUX U OPTaHUYECKHUX BEIIECTB;

6. npPo6oOumb CaMOCTOATENbHBIM MOUCK XMMUYECKON MH(OPMAIIUH C UCTIOJIb30BaHHUEM
pPa3IUYHBIX MCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX U3JaHUI, KOMIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB VHTepHeTa); UCIONb30BaTh KOMIBIOTEPHBIE TEXHOJOTHU IS
00paboTKH 1 epeaul XMMUYECKO HH(OpMalIUY U €€ MPEICTAaBICHUS B Pa3IMUHbIX
bopmax;

Y4eHUK MOJTyYHUT BO3MOKHOCTh HAYYUTbCH:

BBIIBUTATh U MPOBEPSTH SKCIIEPUMEHTAILHO TUIIOTE3bl O XUMUYECKHX CBOMCTBAX BEIIECTB
HA OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYINATh B XUMHUYCCKUE PEAKIUH, O
XapakTepe U MPOJIyKTaX Pa3IMYHbIX XUMUYECKUX PEaKIIUM;

14. xapaxkTepu30BaTh BEILECTBA [10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATh IPUYMHHO-

CJICACTBCHHBIC CBA3H MCXKAY JaHHBIMU XapaKTCPUCTUKAMU BEIICCTBA,



15.

16.

17.

18.

19.

20.

21.

22.

23.

COCTAaBIIAITh MOJIEKYJISIDHBIE W IIOJIHBIE WMOHHBIE YPAaBHEHHS 0 COKPAIIEHHBIM HOHHBIM
YPaBHEHUSAM;

COCTaBIISITh YPAaBHEHHUS PEAKIMii, COOTBETCTBYIOIIMX IOCIIEIOBATEIBHOCTH MPEBpaIICHUN
HCOPTaHNMYCCKUX BCUICCTB PA3JIMYHLIX KJIACCOB,

BBIIBUTaTh M TIPOBEPATh OKCIEPUMEHTAIBHO THIIOTE3bl O PE3YIbTaTax BO3AEHCTBUSA
pa3nuyuHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOM peaKlinu;

UCIONIb30BaTh MPUOOpPETEHHBbIE 3HAHUSA JUISI SKOJOTHYECKH TPAMOTHOTO TOBEACHHS B
OKpY>Karolleu cpeae;

UCIOJIb30BaTh NMPUOOPETEHHbIE KIIIOYEBbIE KOMIIETCHIIMU TPU BBIOJHEHUU MPOEKTOB U
y4eOHO-HCCIEI0BATENbCKUX 3a/lad 10 H3YYEHHIO CBOWCTB, CIIOCOOOB TOJIYYEHHS U
pacro3HaBaHUs BEIIECTB;

00BEKTUBHO OILICHUBAThH I/IH(l)OpMaI_[I/II-O 0 BCIIECCTBAX U XUMHUYCCKUX MPOHECCax;

KPUTUYECKH OTHOCHTHCS K ICEBAOHAYYHOH HMH(OpMaIuH, HET0OPOCOBECTHOM pekiiame B
CpeJICTBaX MaccoBOW MH(pOpMaLINU;

OCO3HABaTh 3HAUEHUE TEOPETUUECKUX 3HAHUM 10 XMMHUU JJIS NPAKTHUECKON NEATEIbHOCTH
YeJI0BEeKa;

COo3aaBaTb MOACIIN U CXCMbI JJIsI PCHICHUA y‘-I€6HLIX K IIO3HABATCJIBHBIX 3aJa4, IIOHUMAaTb
HEOOXOMMOCTh  COONIIOJICHUSl TNpEeANHCAaHWN, MpeajaraéMblX B HHCTPYKIHUSAX IO
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XMMHUU H JIP

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC (35 YACOB)
Ne Hcnoab3oBanue
Ha3Banmne Tema ypoka OcHoBHOe cofepkaHHe YPOKa odopynoBanust
pasaeia neHTpa «Touka
U IIPOrpaMMBbl Pocra»
BOCIIUTaHMS
Beeoenue 1. IIpeamer | CtanoBiaeHue OpraHUYeCcKOn
Bw OpPraHuYecKoi XUMUU KaK HayKd. Butanusm u ero
YcranoBienue XHMHH. kpax. OmnpezneneHue 31€MEHTHOTIO
JIOBEPUTEIBHBIX cocTaBa OpraHUYECcKHUX
OTHOLICHUN COCIUHEHUH.
MEXAYy Y4YUTelIeM [InaBnenue, oOyrnuBaHue u
U €ro y4eHUKami, TOPEHHE OpraHMYecKUX BEIECTB
CIOCOOCTBYIOLIMX (Ha mpumepe caxaposbl).
MIO3UTUBHOMY JleMmoHcTpanus. Komnexnus
BOCIPUATHIO OPUPOJIHBIX, HCKYCCTBEHHBIX W
y4aIuMucs CHUHTETHYECKUX OpPraHUYeCcKUX
TpeOoBaHUI u COCIMHEHUH, MaTepuaioB u
pochd  yuuTens, u3aenuit u3 Hux. JlaGopaTtopHble
MPUBJICYCHUIO HX ONBITHI. 1. Omnpenenenue
BHUMAaHUs K 2JIEMEHTHOTO cocTaBa
oOcyxnaemMol Ha OpPraHUYECKHUX COETUHEHUM.
ypOKe
uH(popManuuy,
aKTUBHM3allMM  UX
ITI03HABATEJIbHOU
NEATENBHOCTH
1
2 2. Teopusi | OCHOBHBIE  IOJIOXKEHUS  TEOPUU
CTPOeHM S ctpoenuss A. M. byrneposa.
OpPraHn4ecKux BanenTHOCTS. OneMeHThI C
COeINHEeHUI. MOCTOSTHHOM u MepEeMEHHOM
BAJICHTHOCTBIO. CtpyKTypHBIE




GbopMyIlbI  HEOPraHWYECKHX |
OpraHWYeCKUX  BellecTB. THUIb
YIJEPOJIHBIX IIENOYEK: JIMHEWHas,
pa3BEeTBJIECHHAS, 3aMKHYTasl.
KpatHOCTE XMMUYECKOH CBA3H.
Hsomepus. Buaer  u3omepuu.
[lonsiTve O B3aMMHOM BIIMSHHUH
aTOMOB B MOJIEKYJIaX OPTaHUYECKUX
BEILIECTB.

JlabopaTopHbIe ONBITHI.

2. zrotoBiieHUE MOJEIEH MOJIEKYI
OPraHUYeCKUX COCIUHEHUMN.

3 3. Bxoxnasn I
oBTOpeHHe. TectupoBaHue 3a 9
KOHTPOJIbHAsI L
pabdora
Yeneeooopoowt u | 1. IIpupoausie | 3HadyeHWE MPUPOJTHOrO raza H JlaTauk BBICOKOH
UX npupoonsvle | yriieBoAOPO/bI. WHBIX Ipe/IeIbHBIX | TeMIEPaTypsl,
ucmounuxku (9 u) | AJKaHbl. YIJIEBOIOPOJIOB B  KAUeCTBE Jatauk
TeMIepaTypbl
TOIUIMBA M XUMHYECKOIO | oo o
[IpumeHeHne  Ha Ceipps. Meran U 1pyrue
yYpOKe QJIKaHbl KaK COCTAaBHAs 4acCThb
HWHTEPAKTUBHBIX IIPUPOTHOT O rasa.
hopm padoTe! XHUMHUYECKHE CBOMCTBA
YHaIluXCA ) OyCIIOBIUBAIOIINE
UHTEJUICKTYalb- MeTaHa, - oy
HEIX HTp, €ro mnpuMeHeHue (ropeHue,
CTHMYIMPYIOIIHX MUPOJINU3, TAIIOTEHUPOBAHUE).
M03HABATEIBHYIO ['omonorn merana, uzomepus
MOTHBALUIO )54 HOMCHKJIATYpPaA.
IIIKOJILHUKOB JlernapupoBaHue
sraHa. KpexknHr 151
A30MepU3anus AJIKAHOB.
ANKWIbHEIE paauKansbl.
4 Mexanu3Mm

CBOOOTHOPATUKAIBHOTO
raJIOr€HUPOBAHUS aJKAHOB.
JdeMoHCcTpanuu.
[ITapoctepkHEBBIE 51
O00OBEMHBIE MOJEIN MOJEKYII
HEPBBIX npencTaBuTeNnen
Kjlacca ankaHoB. duznueckue
CBOMCTBa ra3oo0pa3HbIX
(mponaH-OyTaHOBasi CMECh B
3QKUTANKE), KUAKUX (OCH3UH)

u TBEPJIbIX (mapacdun)
AJIKaHOB: arperatHoe
COCTOSIHUE, PACTBOPUMOCTH B
BOJIE. ['openune MponaH-
OyTaHOBOM cMecHu
(3axkuranka). OTtHomieHue
QJIKaHOB K pacTBOpy




[IEpMaHraHara Kanusg u
OpOMHOM BOJIE

2.  DTHieHOBbIe | DTUIICH KaK MIPEJICTAaBUTEITh

YIJ1€BOIOPO/bI, ankeHoB. [loiydyeHue sSTwieHa B

WIN aJIKEHBI. MIPOMBIIIIICHHOCTH
(merumpupoBaHWe dSTaHa) W B
naboparopun (merunmpaTarust
staHona). CBolicTBa (ropeHwue,
OpoMupoBaHuUe, TUpaTanus,
HOJIMMEPH3alHs, OKHCIICHHE

pactBopom KMnO4) u npumenenune
STHJICHA.

3. duzn4yecKue U
XHMHYECKHe
cBoiicTBA
AJIKEHOB.
Honyyenue ]|
NpUMeHeHHe.

[TonusTuneH.
CrepeoperyisipHOCTb
OcHoOBHBIC TTOHSTHS
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUH. Peakun
nonumepuzanuu. llonudTunen wu
00J1aCcTH ero MpUMEHEHHUS.
[Tonyuenue MOJIU3TUIIEHA
MoJMMepU3aLHeit STUJICHA,
MOJIMIPONUIICHA TOJIUMepU3anueit
MIPONWJICHA.

IIpaBuno B. B. MapkoBHUKOBa Ha
npumepe IIPOIUJICHA.
KauectBeHHBIE peaxkuuu Ha
HeIpeesbHbIE COEIMHEHMUS:
oOeciBeunBaHNEe OPOMHOU BOIBI U
pacTBopa IepMaHraHata Kajusl.
T"'omomoruueckuii pan STU-
JIEHOBBIX YII€BOAOPOAOB,
u3zomepus (yriaepoaHoro cKejaeTra u
MOJIOKEHUSI ~ KpaTHOM  CBS3H),
HOMEHKJIATypa. [lonyuenune
STWJIEHA JAETUApaTaleil 3TaHojaa 1
JNeruIpUpOBaHUEM dTaHa.
Jdemoncrpanumn. [HlapocTepxuenas
U 00bEeMHas MOJEIH MOJEKYJIbI
3TUJICHA. l'openue ATUJICHA.
Komnexuust

«IlonuATUIIEH U U3AENHS U3 HETOY.
JlabopaTtopHble ONBbITHI. 3.
OOHapyxxeHue HEeTpeaeIbHBIX
CoeIUHEHUN B KATKUX
HeTenpoayKTax.

[Iponwiien.
MIOJINMEPA.
XUMHHU

JaTuuk
BBICOKOH
TEeMIIePaTypHl,
JlaTuuk
TeMIIepaTypbl
MIaTHHOBBIM

4. JIlneHoBbIe
YIJIEBOJAOPOAbI.
Kayuykn.

Kayuyx u €ero CBONCTBA.
Bynkanuzanus kayuyka. Pesuna.
N3omnpeH kak MOHOMEP TPUPOTHOTO

KaydyKa.
Cunretnueckuii  kaydyk.  1,3-
byranuen KakK MOHOMEp

JUBHHUJIOBOTO M OyTaJE€HOBOTO
CUHTETUYECKUX KaydyKoB. IIHble
XUMUYECKHE CBOMCTBA  JIMEHOB:




rajoreHupOBaHUE,
TUAPOTraJIOr€HUPOBAHMUE,

TUJPUPOBAHHUE. 1,2- u
1,4-npucoenunenue. llonydyenue
JTIMEHOBBIX YTIE€BOJ0POIOB
meronom C. B. JlebemeBa wu
JNEeruIpUpOBaHUEM aJIKaHOB.
T"'omomoruueckuii pan
COTIPSIKEHHBIX JTUEHOBBIX
YTJI€BOJ0OPOAOB, HOMEHKIIATYPA.

JdemoHcTpanuu. Monenu

(mapocrepxxkHeBble U 00BEMHas)
monekyn 1,3-Oyragumena u 2 -
MeTtui-1,3-0yraanena (U30mpeHa).

Paznoxenue Kaydyka npu
HarpeBaHuH, WCTIBITAaHUE
IPOJYKTOB PAa3JIOkKEHUsI Ha Hempe-
JEIBHOCTb. Komnexkuun

«KayquH», «Pe3uHa u n3aCIausa U3
HECH.

5. AJNKHHBI.
AneTrujieH.

BricokoTemneparypHoe miams
aleTU/IeHa Kak oJHa U3 obmjacTeit
ero npuMeHenus. llomydenue
aleTWiIeHa MNUPOJIU30M METaHa H
KapOWIHBIM criocoOoM. Tlomydenwe
KapOuma Kanblusi. XUMHUYECKHE
CBOMCTBA. aleTusIeHa:
rajoreHMpoOBaHUeE,
TUAPOTajioreHUpPOBaHUE
(XJIOPBUHUI U TIOJMBUHUIXIIOPUI,
€ro IMpUMEHEHHE), THuapaTalus
(peakuus

M. I'. Kydepoma), Tpumepusamus
(peakuus H. /1. 3enuHCKOTO).
['omonornueckuii psa, u3oMepwus,
HOMEHKJIaTypa aJIKUHOB.
JdemoHcTpauuu. Mopenu
(mapoctepxHeBass u  0OBeMHast)
MOJIEKYJbl ~ aleTuiieHa. [ opeHue
alEeTHIICHA. JlabopaTopHbie
onbIThl. 4. [lonyyenue u cBoiicTBa
aleTHIICHA.

6.
ApomaTtuyeckue
YIJIEBOAOPO/bI,
WJIM apeHbl.

OTkpbiTHe O€H30I1a, eT0 CBOICTBA U
HepBBIC 00JIaCTH TPUMEHEHUSL.

YcTaHnosienue XUMHUYECKOTO
CTPOECHUSA OeH3oJIa. dopmyna
Kekyre.

CoBpeMeHHbIE MPeCTaBICHUS

0 CTpocHHH OCH30J1a. XUMUYCCKHUEC
CBOIICTBa OeHsona:
raJIoreHUPOBaHUE, HUTpPOBAHUE.
[lonyuenue OGenzoma. ['omonor
OeH3051a — TOJIYOJ.
JdemoHcTpanum. O6bemHas
MOJIETb MOJIEKYJIbI OeHsoua.
l'openne Oenzona.  OTHolEHUE




OeH301a K OpOMHOW(HMOAHOM) BOJIE
U pacTBOpy IEpMaHraHaTa Kajus
(Ha npumepe TEXHUYCCKUX
pacTBOPUTEINEH, CoJIeprKaIInX
apeHsbl).
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7. He¢tsb |
Cnoco0bI ee
nepepadoTKu.

Hedtp, ee cocraB, ¢uznueckue
CBOWCTBA M  IPOUCXOXKACHHUE.
DKOJIOTHYECKHE MOCIIEICTBHS
pasznuBa HEPTH U CIOCOOBI OOPHOBI
¢ wumu. [Iporeccel mepepaboTku
HepTH: peKTH(PHKAIKSA, KPEKHUHT,
pudopmMuHT. [TpomykThI
nepepaboTkn  HepTH U HX
WCTIOJIh30BaHUE.

TTousiTHe 06 OKTAHOBOM YHCIIE.

JdemoHcTpauuu. OO6pa3zoBaHue
HE(PTSHOW TUICHKH HA TTOBEPXHOCTH
BOJIBIL. Obnapyxenue
HEMpEACIbHBIX  COCAMHEHUH B
KUAKUX HEQTENPOAYKTaX.

OIIBITHI. 5.
KOJUIEKIIUEH
MIPOTYKTHI ee

JlabopaTopHbie
O3HakomieHHE €
«Hedtp u
nepepaboTKmy.
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8.
Cucremarmuszanus
) o0o0IIeHNe
3HaAHMI mno
YIJIeBOOPOAAM.
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9. KouTpoabHas
pabora Nel:
«¥YT1J1€BOI0POBIY.

Knaccudukanus yriaeBogopoaos 1o
CTPOCHHIO YIVIEPOJHOTO CKEJleTa U
HAJIUYHIO KpaTHBIX CBS3EH.
B3anMoCBsI3p  MEXIy COCTaBOM,
CTPOCHUEM 51 CBOMCTBaMH
YTJIEBOJOPOIOB.
I'enernueckas CBSI3b
KJIaCCaMH YIJIEBOJOPOOB.

MEKTY

Kucnopoo-
cooepicaujue
opzanuueckue
coeounenus

(7w

TIPUHSITHE "
peanuzaruio
LIEHHOCTEHN
310pOBOTO u
0e301acHoTO
obpa3za JKU3HH,
nmoTpeOHOCTH B
¢busznueckoM
CaMOCOBEPIIICHCTB
OBAaHHH, 3AHATUAX
CIIOPTHUBHO-
03JI0POBUTEIIBHOU
NeSITEIIBHOCTBIO,
HENpUITHE

1. CiupTrhl.

OTWJIOBBIM CIUPT U €r0 CBOMCTBA.
Oxucnenue 3TaHoja
(bepmeHTATUBHOE, OKCHJIOM MEIH
I1)). XHUMHUYECKUE CBOMCTBA
JTaHoja: JeruapaTarus,
B3aMOJEHCTBHE c HATPHUEM,
ropenne. llonyuenue  3taHona
TUApATalfel dTUJIeHA, MEI0YHBIM
TUAPOIU3OM rajoreHITaHa,
Opo’keHrneM caxapos.
I"'oMmomoruueckuii pan
OJIHOATOMHBIX CIIUPTOB, U30MEPHSI,
HOMEHKJIATypa. MHoroaTomMHbIe
CITAPTHI: ATUJICHTIIUKOJIb,
ruiepud. KauecTBeHHast peakuust
Ha MHOTOATOMHBIE CITUPTHI.

JdemoHcTpaumnu. Mopenu
(mmapocTepkHEBbIE W OOBEMHEIE)
MOJIEKYJl ~ CIIMPTOB:  METaHOJA,
3TaHoJja, STUJICHTIIUKOJIIS u
ruiepuHa.  l'opeHwe  3TaHoia.

JlaTuuk BBICOKOM
TEeMIIePaTypHl,
JlaTuuk
TEeMIIepaTypbl
IUIATHHOBBIN -
U3MEPEHUE
TEeMIIepaTyphl
Mepexoa0B
aJJIOTPOITHBIX
MoauUKaIil cephl;
U3MEPEHUE
TEeMIIepaTypbl
IIaBJICHUS BEIISCTB.




BPEIHBIX
[IPUBBIYEK:
KypeHHH,
ynoTpeOaeHus
aJIKOTOJIS,
HapKOTHKOB
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BianmopeiicTBre 3TaHOJa C
HatpueM. [lonydeHue sTwiieHa u3
3TaHoJjIA.

JlabopaTopHbie ONBITHI. 6.
CoiicTBa 3TWJIOBOrO crnupra. 7.
CaoiicTBa rauuepuHa.
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2. KaMmeHnHbBIH

yroJib.

Kamennsrit yrojib 51 ero
HCIIOJIB30BAHHUE. KokcoBanue
KaMEHHOTO  yIVIs,  Ba)KHEHIIME
IIPOJYKTHI KOKCOXMMHYECKOTO
IIPOU3BO/ICTBA.

Hemoncrpauuu. Komiexuus
«Kamennsiii  yroapy». Komnekuus
IIPOJYKTOB KOKCOXHUMHYECKOTO
IPOU3BOJICTBA.
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3. denoJ.

CtpoeHune MOJIeKybl U (pu3nueckue
cBoiictTBa  (QeHosa.  Bzaumuoe
BJIUSIHUE aTOMOB B MOJIEKYJax
OpraHMYECKHUX BELIECTB HAa IIPUMEPE
(dbenona. XuWMHUYECKHE CBOWCTBA
¢eHomna, MIOATBEPKIAIOIINE
B3aMHOE BIIMSTHUE aTOMOB:
KHCJIOTHBIE  CBOMCTBAa, pEaKUUu
TraJIOTeHUPOBAHUS,  HUTPOBAHUS.
[Tonmyuenune ¢denona u3
KAMEHHOYTOJIbHOM CMOJIBI U U3
MIPOU3- BOJHBIX O€H301a.
JdemoHcTpauuu. OO6nemMHas
MOJIENb MOJIEKYJIbI ¢deHona.
PactBopumMocTh eHoma B Boje npu
KOMHATHOW TeMIlepaType W IIpH
HarpeBaHUU. BsaumogeiictBue
(deHoma c pacTBOPOM IIETOYH H
OpomHol Bomoil. KauecTBeHHast
peakiust Ha (EHON C XJIOPUIOM
xenesa (111).
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4. Aabaeruabl
KETOHBI.

"

[Ipou3BoACTBO W HCNOIB30BAHHE
CTPOUTENBHBIX M  OTIEJIOYHBIX
MaTepuaioB Ha OCHOBE MOJIMMEPOB
u3 (eHoI0(hopMaTbIETUAHBIX CMOT
U UX aHasoros. GopManpaerua, ero
CTpoeHHE M (U3NYECKUE CBOMCTBA.
®opmanuH. XUMUYECKUE CBOMCTBA
dbopmanpaeruaa:  THAPUPOBAHUE,
OKHCJICHUE. Peaxnun
MOJIMKOHICHCAITUH.
['omonornueckuii psx anpaeruiaos,
U30Mepus, HOMEHKJIaTypa.
KauectBennas peakuus Ha
anpaeruaHyro rpymmy. Ilomydenne
(dbopManbaeruaa u aleTanbaeruaa
U3 COOTBETCTBYIOIIMX CIHUPTOB.
[lonsiTue o keroHax. Anbaeruapl U
KETOHBI B IPUPOJIE.




JdemoHcTpaumuu. Mopenu
(mwapoctepkHeBble U OOBEMHBIC)
MOJIEKYJ]l METaHajasl U DSTaHajs.
O3HakOoMJIEHME C  KOJUIEKIHEH
macTMace

u u3zenuit u3 Hux. Jlaboparopueie
ONBITHI. 8. CaoiicTBa
¢bopmasipaeruaa.
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5.  KapOonossbie
KHCJIOTBI.

KapOoHOBBIE KUCIIOTHI B IPUPOJIE U
B ObITy. XUMHYECKHE CBOWCTBA
KapOOHOBBIX KHUCJIOT B CpPaBHEHHH
CO CBOMCTBaMU COJITHOM KUCIIOTHI
(B3aumoJieiicTBUE C METAJNIAMH, OC-
HOBHBIMH OKCHJ/IaMH, OCHOBAHHUSMH,
COJISIMHU). YKCyCHasl KHCJIOTa Kak
cnalblif  DJIEKTPOJIUT,  HOHHBIE
YPaBHEHUS PEAKIUI C €€ YUACTHUEM.
Peakuus sTepudUKaIy.
I'omonornueckuii psj npeneabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, U30MEpUs, HOMEHKJIATypa.
[Tonyuenue MYpaBbUHOMN u
YKCYCHOM KHUCJIOT.

OtnenbHBIE TPEACTABUTENN KHUC-
JOT WHOTO CTPOEHMS: OJIEMHOBas,
JIMHOJIEBas, JIMHOJICHOBA,
aKpHJIOBas, IaBeJeBas, OCH30MHAS.
JdemoHcTpauuu. Monenu
(mapocTepkHEeBbIE U OOBEMHBIE)
MOJIEKYJT MYPaBbMHOM U YKCYCHOWU
kucnoT.  OOpasubl  HEKOTOPBIX
KapOOHOBBIX KHCIIOT: MypaBbUHOM,
YKCYCHOM, OJIEMHOBOM,
CTE€apHUHOBO, LIABEJIEBOM,
O€eH30HHOIA, JIMMOHHOM.
OtHoeHue pa3IUYHBIX
KapOOHOBBIX  KHCJIOT K  BOJE.
[lonydyenue  cnoxsHoro  3¢dupa
peakuuen sTepudUKaIiy.
JlabopaTopHbie ONBITHI. 9.
CBOMCTBA YKCYCHOM KHCJIOTHI.
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6.CaoxHbIE
3¢upsbl. Kupsl.

MNsydenue cocraBa xupoB. Kupel
pacTUTEIBLHOTO W YKUBOTHOTO
NPOUCXOXKICHUSA, PAa3IU4YUs B HUX
cocraBe. ['maponus XKUpoB M HX
omblieHrne. Mputa. CHHTETUYECKHE
MOIOLITHE Cpe/icTBa (CMC).
DKOJOTUYECKUE ACIEKTHI
npumenenuss CMC. T'unpupoBanue
KUAKUX kupoB. [IpomsBoacTBo
TBEPABIX JKAUPOB HAa  OCHOBE
pactutenbHbIX Macen. llonsitue o

COXHBIX  3dupax.  CIOXKHBIC
3hUpHI OJTHOOCHOBHBIX
KapOOHOBBIX KHCJIOT u

OJJHOATOMHBIX CITMPTOB. I/I30Mep1/151




Y HOMCHKJIATYpa CIOXKHBIX 3(PHUPOB.
Peakuust srepudukanum. CroxHbIe
a¢pupel B mpupone. Kupbl Kak
CIOXHBIE dJ(QUPH TIHIEPUHA H
BBICITUX KapOOHOBBIX KHCIIOT.
JdemoHcTpauuu. Komnekmus
MUIIEBBIX ~ JKUPOB M Macell.
PactBOpuMOCTB JKAPOB B
OpraHMYECKUX U HEOPraHUYECKUX
pacTBOPUTEIISX. Nzrorosnenune
MBLIA. Komnexmus o0pasioB
MPUPOJHBIX  Maxydnx A(UPHBIX
Macen. Komnekuuss SKuAKUX U
TBEPJIBIX MOIOIIIUX CPEJICTB.
CpaBHEHHME  MOIOIIMX  CBOWCTB
pacTBOpPOB MblIa U CTHUPAIBLHOTO
MOPOIIIKA.

JlabopaTopuble  onbiThl.  10.
CgoiictBa *kupoB. 11. CpaBHeHue
CBOMCTB  pacTBOPOB MblIa W
CTHPAJIBLHOTO MOPOIIIKA.
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7. YriaeBoasbl.

Cocras yrieBoJ10B, X HaXOKICHUE
U poilb B IpHUPOAE. 3HAUCHUE
YIJIEBOJOB B TEXHHKE, OBITY, Ha

MIPOU3BOCTBE. Knaccugukanus
yIJIE€BOAOB:  MOHO-, JAM- U
MOJINCaXapUIbl. Crpoenue
MOJIEKYJIbI TJIFOKO3BI.
JIBONICTBEHHOCTH GyHKIIIT
OpPraHMYecKOro  BellecTBa  Ha
npuMepe TJTFOKO3BI
(anmbaeruaoCIupT).

XUMUYEeCKHIE CBOMCTBA TIJIFOKO3HI,
JIOKa3bIBAIOIINE JBOMCTBEHHOCTD €€

byHKIMY: TUAPUPOBAHNUE,
B3aMMOJIEUCTBHE C THIPOKCHIOM
MeIH (D), OKHCJIEHUE
(dbepmentaTuBHOE, peakus
«cepeOpsTHOTO 3epKayiay).

bpoxenue rmaoko3pl. POTOCHUHTES.
®pyKTO3a KaK HM30MEp TIJIHOKO3BI.
Caxapo3a Kak  IPeICTaBUTEIb

JIACAXAPHJIOB. [IpousBoacTBo
caxapa. [lonucaxapunpl: Kpaxma,
[EJUII0JI03A. CpaBHeHUe Ux
CTPOEHUS

u cBolcTB. KauecTBeHHas peakuus
Ha KpaxMarsl.

JdemoHcTpauuu. Komnexmust
KpaxMaJoCOJAEPKaIUX MPOAYKTOB
MUTAaHUS W TPOAYKTOB HA OCHOBE
caxapo3bl. B3aumopeiicteue
TJIFOKO3BI n caxapo3sl c
ruapokcuaom menu (I0).
JlabopaTopHble onbIThHI. 12,

Hatuuk pH




CBoliCcTBa TIIOKO3EL. 13.
CpolicTBa Kpaxmaia.

Jatuuk pH
A3zomcodep- 1-2. AmuHnbl. | [Ipupognsie Kpacurtenu kak | Jatuuk pH
Hcaujue AHWIHH. POU3BOHBIE aHUIMHA. OTKpBITHE
op2anuuecKkue u CTPYKTypa aHWJIMHA.
coeounenusn (8u4.) AMUHOrpynma. OcHOBHBIE
CBOMCTBa aHWIMHA. bpomupoBaHue
aHWIMHA (Ka4yeCTBEHHAs peaKIHs Ha
MIPUHSTHE u aHwiuH). B3auMmHOe — BIUsHME
peanu3anmo aTOMOB B MOJIEKYJIaX OPTaHUYECKUX
LIEHHOCTEN COCIMHEHUH Ha IpUMEpE aHWIMHA.
37I0POBOTO " [lonyuenue anunuua. Peakums H.
6e301acHoOro H. 3ununa.
obOpaza JKU3HH, JdemoncTpanuu. Mognenu (mapo-
noTpeOHOCTH B CTEP>KHEBBIC U OO BEMHBIE) MOJIEKYIT
¢buznueckoM METUJIaMUHA u aHWJIMHA.
CaMOCOBEPILECHCTB ®usznueckue CBOMCTBA AHWIHMHA:
OBaHUU, 3AHATHUAX arperaTHoOe COCTOSIHUE, 1IBET, 3allax,
CIIOPTUBHO- OTHOIIIEHHE K BOJIE.
03JI0POBUTEIILHOU B3aumonericteue aHWINHA c
JICSITEIILHOCTBIO, KHMCJIOTaMH. Bianmoneiicteue
HETpUsATHE ra3zoo0pasHpIXx  METWJIAMHHA U
BpEIHBIX XJOpoBO-  nopona. OTHomeHue
MIPUBBIYEK: aHWJIMHA K OpOMHOI (MOTHOIN) BOJIE.
KypeHwus, Komnexmmst AQHUJITMHOBBIX
yIOTpeOICHUS KpacuTeled U MpernaparoB Ha
aJIKOTOJIs, OCHOBE aHWJIMHA.
HapKOTUKOB
20-21
22 3. Beaku. | benku kak Ouomomumepsl, UX
HyxkJienHoBbI€ CTpoeHHe (IEpBUYHAs, BTOPUYHAS U
KHMCJIOTBI. TPETUYHAS CTPYKTYpBHI),
XAMUYECKUE CBOICTBA
(menaryparus, TUAPOIH3,
KaueCTBEHHBIC peakuuu —
OuypeToBas "
KCAaHTOIPOTEUHOBAsA).
buonornueckue (GyHKIHH OEIKOB:
CTpouTeNbHas, (epMEHTATUBHAS,
3allUTHAs, TPaHCIIOPTHAs,
CUTHaJIbHAs
u Jp.
JeMoHcTpanum. Henatypanus
pacTBopa KypHHOro Oenka T™oJ
JECTBHEM TEMIIEPATYpHI,
pacTBOPOB coueit TSKEIBIX
METaJUIOB M JTaHona. [opeHue
NTUYBETO MEPa, MEPCTIHOW HUTH U
KyCOYKa  HaTypaJIbHOM  KOXKH.
[[BeTHBIE peakinu OETKOB.
JlabopaTopubie  ombIThl. 14,

CBolicTBa OEJIKOB.
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4, IlousTHe
0 HYKJIEHHOBBIX

JHK u PHK xak Ouomnosmmepsl.
Oobmas cxema CTPOCHUS

KHCJIOTAX. Hykieotnaa. CpaBHEHHE CTPOCHUS,
HaXO0XJICHHE B KIETKE U (yHKIIMHA
JHK un PHK. Bugsi PHK u wux
GbyHKIHIH.
[lonsitue o0 OWMOTEXHOJIOTUH U €€
HCnoJib30BaHue. [lonsATHE O reHHOMN
VHKEHEPUU.
I'errOMOIMpHIIPOBAHHBIE
MPOIYKTHI.
JemMoncTpanuu. Mozaesb MOJIEKYJIb
JIHK. O06pa3sibl MPOJIYKTOB,
MOJIYYEHHBIX U3 TPAHCTEHHBIX (hOpM
pacteHui u JKWBOTHBIX.
JlexapcTBeHHBIE cpeacTBa 5
npenaparsl, HW3TOTOBJIEHHBIE  C
IIOMOILBIO T€HHON UHKCHEPHH.
24 5. .
[TonsiTue 0 reHeTUYECKOU CBSI3U
I'eneTnueckasn
CBSI3b Mesxy | ¥ TCHETHYECKOM psifie Ha TpUMepe
KJaccamMu B3aUMOIICPEXO0a0B MCKIAY
OpraHHYecKHX KJIaCCaMH YIJI€BOAOPOIOB u
coeIHHeHHi KUCJIOPOA- W  a30TCOAEpHKALIUX
COeIMHEHU. Nnmroctpanus
T€HETUYECKON CBS3W Ha MpUMEpE
OpraHUYECKUX COETMHEHU I
pPa3IMYHBIX KJIACCOB, COJEPIKAIINX
JIBa aToMa yriepoa.
Hemonctpanuu. [lepexon:
3TAHOJI - STHJIEH —3TWJICHIJIUKOJb.
25 6.
Pemenue AKCTIIEPUMEHTAJIBHBIX
IIpakTnyeckasn
Gora Ne 1 3a1a4 o uAeHTU(PUKAITIH
adora Ne o
pabo OpPraHUYECKHUX COCIMHEHUI.
«Unentudukanus
OpraHUYECKHUX
COEIUHEHUINY.
26 7.
Knaccubpukamus  kuciaopon- u
O0o0menne n
a30TCOACPkKAIIUX  OPraHUYECKUX
CHCTEMATH3ALMS .
. COEMHEHUN o HaJINYUIO
3HAHMH O
(O YHKIIMOHATHHBIX TPYIIIIL.
KHCJIOPOJ- H C .
octapiieHue (GopMyn U Ha3BaHUU
a30TcoePKALIHNX
KUCJIOPOA- U  a30TCOAEpM ALIUX
OpPraHMYecKux N
OPraHWYECKHX COCAMHEHUH, UX
coeJMHEHUAX.

roMoJIOroB U u3zomepoB. CBoiicTBa
npecTaBUuTENCH BaKHEHIITNX
KJIAaCCOB OTHUX COCOUHCHHH, HX
MOJTy4YeHUE u MPUMEHEHUE.
I'enernaeckas CBSI3b MEXKIY
pPa3IMYHBIMKM KJIACCAMH KHCJIOPO/I-
U a30TCOJEPKAIIUX OPTaHUYECKUX
COCIMHEHUN U  YIIIEBOAOPOJIOB.
[loaroroBka K KOHTPOJIBHOM
pabore. Penienue pacyeTHBIX 3a/1a4.
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8.
KonTpoabHas
padora Ne 2 1o
teme «Kucnopoa- u
a30TCOJIepKAIIIHe
OpraHUYeCcKHe
BEIIIECTBAY

Xumua u sncusns

(7w

3CTETHYECKOE
OTHOIICHUE K
MHpY,  BKJIIOYas
ACTETUKY  ObITa,
HAY4IHOTO "
TEXHUYIECKOTO
TBOpYECTBA
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1. IlnacTMaccesl u
BOJIOKHA.

[Tonmumepusanms Hu
MIOJIMKOHAEHCAMS KaK CIOCOOBI
TTOTyYCHUS CHUHTETHYECKUX
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUH. [Tonyuenue
HCKYCCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX

COCIMHCHU M XUMHYECKOM
MoauuKauen MPUPOTHBIX
MOJINMEPOB.

CTpoeHue TOIMMEpOB: JIMHEIHOE,
IPOCTPAHCTBEHHOE, CETYATOE.

IonsTne 0 IJ1aCTMAcCax.
TepmorutacTuyHble u
TEPMOpPEaKTUBHbBIE MOJIUMEPBI.
OtnenpHblE IIPEICTaBUTENH
CHUHTETHUYECKUX U HCKYCCTBEHHBIX
MOJUMEPOB:

(deHonohopManbaeTUAHbIE CMOJIBI,
TOJTMBUHIIIXJIOPH]I, TedII0H,
LEJUTYJIOMI. [Tonsitne 0
XAMHAYECKHX BOJIOKHAX.
HarypanbHble, CUHTETHYECKHE U
HCKYCCTBEHHbIE BOJIOKHA.
Knaccudukauus u  oTAenbHbIE
MIpeICTaBUTENH XUMHAYECKUX
BOJIOKOH: aneTaTHOE
(TpuaneTaTHbIH 1IEJK) U BUCKO3HOE
BOJIOKHA, BUHHWIXJIOPU/IHBIE
(x70puH), ITOJIMHUTPUJIbHBIE

(HUTPOH), TOTMAMUIHbIE (KampoH,
HaWJIOH), ToudPUpHBIE (JTaBCaH).

JleMoHCcTpaum. Komnnekmust
CUHTETHMYECKUX M HCKYCCTBEHHBIX
MOJIMMEPOB, TUIACTMACC U H3ACTUi
n3 HUX. Koyekuust CHHTeTHYeCKUX
U HUCKYCCTBCHHBIX BOJIOKOH H
u3neaud w3 HUX. Pacno3HaBaHue
HATypaJbHBIX BOJIOKOH
(XxJ10M4aTOOyMa)XKHOT'O U JIBHSHOTO,
LIEJIKOBOIO M LIEPCTSIHOIO) W

UCKYCCTBEHHBIX BOJIOKOH
(ameraTHOrO,  BHUCKO3HOTO)  TIO
OTHOIICHHIO K HArpeBaHHIO W
XUMHWYECCKUM pCaKTUuBaM

(KOHIIEHTPUPOBAHHBIM KUCJIOTaM |
iesioyam).




JlabopaTopubie  ombIThl.  15.
3HAaKOMCTBO c oOpasznamu
TIACTMACC, BOJIOKOH M KayJyKOB.
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2. depMeHTHI.

[lonarue o depmeHTax Kax
OMOJIOTHYECKHUX KaTaJln3aTopax
O0enkoBoil mpupoabl. OCOOEHHOCTH
CTPOECHUS " CBOICTB
(ceneKTUBHOCTh M 3(PPEKTUBHOCTD,
3aBUCHUMOCTD JNEUCTBUSA oT
temnepatypel U pH  cpenbl
pacTBopa) bepMeHTOB 1o
CPaBHEHHMIO C HEOPraHUYEeCKHUMHU
KaTaJu3aTopaMHu. 3HaueHue
(hepMeHTOB TUTSt
KHU3HEAESATEIIbHOCTH KHUBBIX
OpraHU3MOB.

[lpumenenue (epMEeHTOB B
IPOMBIIIIEHHOCTH.

JdemoHcTpaumu.
JlexapcTBeHHbIE CpeJCTBa,
coniepkaiue PepMEHTHI:

«Ilerrcuny, «Me3um»,
«Decram»

u n1p. CTupanbHbIe MOPOIIKI
(ynakoBkn), cozeprKanme
dbepmenTol. [lelicTBHE CHIPOTO H
BapeHoro kaprodenst wiam msica Ha
pacTBOp MEPOKCUAA BOAOPOJA.
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3. BuramMuHbl.

[lowarue o BuramuHax. Hopwmbl
MOTPEOJICHUsT BUTAMHHOB H  HX
¢GbyHKINU. ITonsiTue 00
ABUTaMHHO3aX, THIOBUTAMHUHO3aX,
TUTIEPBUTAMUHO3AX.
Knaccugukanus BUTaMUHOB.
Buramun C kak mpeacTaBUTENb
BOJIOPAaCTBOPUMBIX BHTAaMHUHOB U
BUTaMHUH A Kak TMpeICTaBUTENb
AKHUPOPACTBOPUMBIX BUTAMUHOB.
JeMoHcTpanum. OO6pasuel
BUTAaMUHHBIX TPENapaTtoB, B TOM
qucie MOJIMBUTAMUHBIL.
doTtorpadguu KUBOTHBIX U JIIOJICH C
Ppa3IU4YHBIMHU dbopmamu
aBUTaMUHO30B. lcmbiTanue cpens
pacTBOpa aCKOPOMHOBOMN KHCIIOTHI.
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4. 'opmOHBI

IlonsTME 0  TrOpMOHAxX  Kak

OMOJIOTHYECKH AKTUBHBIX
BELIECTBAX, BBITOJTHSIOIINX
9H/IOKPUHHYIO perysnuio

KHU3HEICATEIIBHOCTH OPraHU3MOB.
Baxueiie CcBOWCTBA TOPMOHOB:
BBICOKAs dusHoNorNYecKas
AKTUBHOCTb, JMCTaHLIMOHHOE
neicTBUe, ObICTpOE pa3pylIeHHUE B
TKaHsaX. OTaeNbHbIE IPEACTaBUTEIN
TOPMOHOB: MHCYJUH M aJIpEeHAJIMH.




[podunakruka CaxapHOro
nuabeta. [loHATHE O CTEPOMIHBIX
FOPMOHAaX Ha IMpHUMEpPE IMOJOBBIX
TOPMOHOB.

JdemoHcTpauuu. HcnbiTanue
anTeyHOro Mpernapara WHCYJIMHA Ha
oenok. Kosuteknusi ropMOHaIbHbBIX
MIPEeraparos..

32

5. JIekapcTBa

JlexapcTBeHHas XUMUSL: oT
ATPOXUMHUH U (papMaKoTepanuu A0
XUMUOTEpanuu. AHTHOMOTUKU U
TcOaKTepro3. HapkoTtnueckue
BemiectBa. Hapkomanus, 6opnba c
HEW U PO UITaKTHKA.
JdemoHcTpauuu. Jlomarnsis,
nabopaTopHas W aBTOMOOWJIbHAs
anTeYKH.

33

6. IlpakTuuyeckas
pabora Ne 2
«PacrniozHaBanue
IJ1acTMacc u
BOJIOKOH.

Pemenne
9KCIIEPUMEHTAIIBHBIX
pacno3sHaBaHueE
(monumaTHIICHA,

3amqa4 = Ha

niaacTmMacc

NOJMBUHUJIXJIOPU/IA,
(henonodopMaIbIeTUIHON) u
BOJIOKOH (XI0mT9aTOOyMaX]KHOTO,
BUCKO3HOTO, aleTaTHOTO,

KalpoOHOBOTO, M3  HATypaJIbHOM

LIEPCTU U HATYypaJbHOIO LIEJIKA).
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7. Pemienue 3agau
M0 OpPraHuYecKoi
XUMHH.

[ToBTOpeHue u 0600IIEeH e
MaTepuaia 3a Kypc OpraHu4ecKoiu
xumun. Permenvie 3a1a4 Ha BBIBOJT
(hopMyIIbI OPraHUIECKOTO
BEIIIECTBA I10 MPOYKTaM CTOPAHHUSI
Y MacCOBBIM JIOJISIM DJIEMEHTOB.

11 KJIACC (34 YUACA)

Ne
Has3zeanue
pazoena u

eocnumame-
JbHAA
npozpamma

Tema ypoxa

Ocnoennle 6uowl
oeamenvHocmu
ooyuarowuxcsa

Hcnonv3zosanue
obopyooeanusn
uyenmpa «Touka
Pocmay

1.Ilepuoou-
YeCKUil 3aKOH U
cmpoeHue
amoma

noOyXIeHNe
HIIKOJIBHUKOB

1. OtkpeiTHE
JI.I.MeHneneeBbl
M
[Tepuoauueckoro
3aKOHa.
[Tepnoanueckas
cucTeMa

L. 1.

Meunneneena.

[Ipeanoceuiku OTKPBITHSA
Ilepuoguueckoro 3akona. IlepBeie
MOTIBITKH KJIacCU(UKAIUN
XUMUYECKHUX 3JIEMEHTOB.
CoBpeMeHHbIE TPENCTABICHUS O
BAKHEUIIUX  MOHATUAX  XHUMHHU:
OTHOCUTEJIbHAsI aTOMHAas Macca,
atoM, Mojekyna. llepuonnueckunii
3akoH B (opmymuposke J[. U.




coOIoIaTh Ha Menneneesa. [lepuoanuHoCTh B
ypOKe W3MEHEHUU CBOWMCTB XMMHUYECKUX
oOLIePUHATHIE 3JIEMEHTOB U UX COEIMHEHUI.
HOPMBI TTOBECHUS, [lepuonnueckas cucreMa
nmpaBuia OOIICHUS XUMUYECKUX  DJIEMEHTOB KaK
co CTapIIUMHU rpaduueckoe 0TOOpakeHue
(yuuTensimn) u [Tepuonnueckoro 3aKOHa.
CBEPCTHUKAMU Crpykrypa MEePUONYECKOM
(IIKOJIbHUKAMMU), TaONMMIBI  KOPOTKOTO  BapHaHTAa.
MIPUHLINIIBI [lepuoast (Oomplue W Mainbie) U
yaeOHOU rpymnmsl (TJaBHBIE W TIOOOYHBIE).
JUCITUTUIAHBI u [IpornocTuueckas cuiia U 3HaYCHUE
caMOOpraHu3aluu [lepuoamnueckoro 3aKOHa u
[Tepuoanueckon CHCTEMBI.
1 3nauenue [leproanueckoro 3akoHa
U Ilepuognueckoit CHUCTEMBI
xuMuueckux anementoB J[. N.
Menpneneesa Uil pa3BUTUS HAYKH U
MOHUMAaHUS XUMHYECKON KapTHUHBI
MUpa.
JdemoncTpauuu. Paznuunbie
¢dopmbr Tlepronnyeckoil CHCTEMBI
xuMuueckux anemento J[. N.
Meneneesa.
2 2. AToM — CIIOKHas  YacTHIA.
[lepuoanueckuii | cTopusi OTKPBITHS 3JIEMEHTaPHBIX

3aKOH U CTPOCHHUE
aToma.

4acTUL[ U CTpOeHHs artoma. Aupo

aToMa: TNPOTOHBl U HEUTPOHBHI.
Msotonbl.  M3oTOombl  BOAOpOAA.
DJEeKTPOHBI, KOPITYCKYJISIPHO-
BOJIHOBOM  ayamusM.  CtpoeHue
JJIEKTPOHHOU 000JI0YKH.
DNEeKTPOHHBIN YPOBEHb.

Banenrtnsie snekTpoHsl. OpOuTanu:
s- u p-. Pacnpenenenne 31eKTpoHOB
10 SHEPIeTUYECKUM YPOBHSAM U Op-
ouTansM. d-DnemMeHThlI.
DeKTpoHHAs KOH(UTypalys aToma
XHAMHUYECKUI JJIEMEHT. Tpu
¢dopmynupoBku  Ilepuoguueckoro

3akona: J[. WM. Menngeneesa,
COBpCMCHHaSI nu HpI/I‘{I/IHHO-
clIeICTBEHHAs, CBA3BIBAOLIAS

NIEPUOJUYHbIE U3MEHEHUS! CBOMICTB
3JIEMEHTOB C NEPUOJUYHOCTHIO B
W3MEHEHUHU BHEIIHUX AJIEKTPOHHBIX
CTPYKTYpP MX aTOMOB.

DU3NYECKUI CMBICT TOPSIAKOBOIO
HOMEPA 3JIEMEHTAa, HOMEpPA Iepruoaa
u Homepa rpynnsl. [leppuoanuHocTsb
U3MEHEHUSI CBOMCTB XHMHMUYECKHUX
9JIEMEHTOB, O0Opa30BaHHBIX HMHU
IPOCTBIX M CJOXKHBIX BEIIECTB B
nepuojax U rpynmnax. DJIeKTpOHHbIE
cemeiictBa. OCOOEHHOCTH CTPOCHHUS




atoMoB d-3nementoB. CemeiicTBo f-
3JIEMEHTOB.

Tema 2. Cmpoenue
eeujecmea

1. Hounas
XUMHYECKAS
CBS3b.

Honbl M uX KiIaccUpUKaIMs: IO
3apsAny (aHHOHBI M KaTHUOHBI), MO
cocTaBy (NIpPOCTBIE M CIIOXKHBIE).
Cxema 00pa3oBaHUsI HOHHOM CBS3H.
dopmynbHas eIMHUIIA.
OTHOCUTENBHOCTh KJIacCU(UKAIIIH
XMMHUYECKHX CBSI3€i Ha HMOHHBIE U
KOBAQJICHTHBIE TOJIIPHBIE.
JleMOHCTpaluu. O6pas3is
MHUHEpAJIOB U BEILECTB C MOHHBIM
TUIIOM CBS3U: OKCHJA KaJblus,
pa3IMYHbIX COJIeH, TBEPJIBIX
1IeI049e, rajauTa, KajJbIluTa.

2. KoBaneurnas
XUMHYECKAs
CBSI3b.

bnaropoaneie raspl, mpUuMHA HX
CYLIECTBOBAaHMsI B  aTOMAapHOM
coctossHUM. KoBaneHTHas1 CBA3b Kak
CBs3b, BO3HHMKAIOLIAss 3a CYET
o0pa3oBaHUs OOIIMX AJIEKTPOHHBIX
nap yTemM HEepEeKPbIBAHUS
IEKTPOHHBIX opbOuTanei.
KpaTHOCTh KOBaJ€HTHOM CBS3H.
OO6MmeHHbIN u JIOHOPHO-
aKIENTOPHBIN MEXaHU3MBI
00pa3oBaHUsl KOBaJIEHTHON CBS3H.
DnexTpooTpuateabHoOCcTh (30).
JdemoHcTpauuu. Komnekuust
BELIECTB C KOBAJIEHTHBIM THUIIOM
XUMHUYECKON CBSI3U.

3. Meramusl u
CIUIABHI.
Merannndgeckas
XAMHYECKast
CBSI3b

O6mme  Qusnueckre  CBOWCTBA
METAJJIOB:  3JEKTPOMPOBOIHOCTS,
MMPOYHOCTH, TETUIONPOBOIHOCTbD,
MeETaJTINYECKUI OJ1ecK,
MIacTUIHOCTh. CIiaBbl YE€pHBIE U
userHeie. Cranb, uyryH. JlartyHs,
OpoH3a, MeIbXHop. MeTamndeckas
CBSI3b. 3aBUCUMOCTh
3JICKTPONPOBOAHOCTH METAJIJIOB OT
TEMIEPATYPHI.

JdemoHcTpauuu. Komnexmust
MeTaioB. Komnexius criaBoB.

4.  ArperaTHble
COCTOSIHUS
BEIIIECTBA.
Bonoponnas
CBSI3b

ArperaTHble COCTOSIHMSI BEILlECTBa
Ha  IIpUMEpe  BOABL.  3aKOH
Asorajpo. Ilepexoss! BemecTBa 13
OJIHOTO arperaTHoro COCTOSHUS B
Ipyroe.

BannepaanbcoBo
B3anMMOJEHICTBHE.
MexmonexkyasipHas ~ BOAOPOJHAs
CBs3b. MexaHu3M ee 00pa3oBaHMS
Ha IPUMEPE BOJbI UCITUPTOB.
CBolicTBa BEIECTB C DTUM THIIOM

CBA3U. AHOMAaJLHBIE CBOWCTBa
BOJEIL, 00YCJIOBIICHHBIC
MEXMOJIEKYIIIPHOM  BOJOPOJIHOM




CBs3pI0. Hcmonp30oBaHne BOJBI B
OBITY M Ha IPOU3BOCTBE.
BryTpumosiekynsapHas BOogopoaHas
cBs3b. Ee 3HaueHue B opraHu3aluu
CTPYKTYPHl  JKM3HEHHO  Ba)KHBIX
OpPraHUYECKHUX BEILECTB.
JdemoncTpauuu. Bosronka wuona.
Mogens ~ MonspHOro  obbema
ra3000pa3HbIX BEIIECTB.
[lonydyenne u  pacno3HaBaHHE
ra3oB: YIJIEKUCIIOTO T'a3a, BOJIOPO/Ia,
KHCJIOpOJla, aMMHakKa, »JTUJICHA,
aleTUJICHA.

[Tonstue 0
KPUCTAJUTMYECKUX pelieTkax. THIbl
KPUCTAJITNYECKUX pELIETOK:
WOHHasA, MOJIEKYJISIpHas, aTOMHaf,
MeTajuInyecKasl. XapakTepHble
(¢u3nueckne CBOWCTBA BEIIECTB,
00yCIIOBJICHHBIE TUTIOM
KPUCTAJUIMYECKOU peLIeTKU.
[Iporno3upoBanue CBOWCTB

BEIIECTB 0 TUITY KPUCTAJUTMUECKOM
pemeTkn ®W oOpaTHas  3ajaauva.
Amnorponus, 00yCJIOBJICHHAS
TUIIOM KPUCTAJUIMYECKON PEUIETKH.

XapakTepHble BH/JIbI
KPUCTAJUIMUECKUX pEIIeTOK
METaJJIOB.

Amop¢Hble BemecTBa, HX
OTJINYUTECIILHBIC CBOMCTBA.

HemoncTpauuu. Mogenu
KPUCTAJTUIECKUX pemieTox
pasiuuHbiX  TUnoB.  llpumepst
BCIIECTB C HOHHOH, AaTOMHOM,
MOJICKYJIADHOH U METAIIIM4ECKON
KPUCTAIUTMYECKUMH  PEIIeTKaMHU.
JlabopatopHbie OIIBITHI. 1.
OrmpeenieHre CBOMCTB HEKOTOPBIX
BEIIIECTB Ha OCHOBE THIIA
KPUCTAJUIMYECKOW  pElIeTKH. 2.
O3HakOMJICHHE C  KOJUICKLHCH
MOJIMMEPOB: MJIACTMACC U BOJIOKOH,
U U3JeIni U3 HUX.

5. Tuner
KPUCTAITNYIECKHIX
PEIIETOK.

6. Yucteie
BEIIECTBA u
CMeECH.

Otnuune cMmecel OT XUMHUYECKUX
COCTMHEHMH. I'omorennsie u
reTeporeHHele cMecu. MaccoBas u
0o0beMHAsT JOJM KOMIIOHEHTA B
CMECH.

[Ipumecu. BnusHue mnpumeceid Ha
CBOMCTBa BellecTB. MaccoBas U

o0BeMHas pi (el npuMecen.
Knaccudukanus XUMHYECKUX
BEIIECTB 10 CTETIEHNU YHCTOTHI.

JeMoHcTpanum. O06pa3ibl

MHUHCPAJIOB KW TOPHBIX IIOPOJ.

Jatauk BBICOKOM
TeMmneparyp bl,
JlaTdauk TeMmeparyp
Bl IJIATHHOBBIN




OO0pa3ibl OYUINEHHON caxapo3bl U

HepahUHUPOBAHHOTO

KPHUCTAJTTNYECKOTO caxapa,
COJIEPIKaILETO IIPUMECH.
Juctuiisinust BOJAbl Kak  croco0
OYMCTKHU OT MIPUMECEN.
JlabopaTtopHble ONBbITHI. 3.

Kectkoctb  Boabl.  YcTpaHeHUE
JKECTKOCTH BOAEL 4. O3HaKOMIIEHUE
C MUHEpaJIbHBIMU BOJIAMHU.

8. JucmepcHbie

CHUCTCMBI.

[loHsiTHE O AMCIIEPCHBIX CHCTEMaX.
JucniepcHas ¢daza "
JMCTIEPCUOHHAS cpena.
Knaccuduxanns JUCTIEPCHBIX
CUCTEM B  3aBHUCHUMOCTH  OT
arperaTHoOro COCTOSIHUSA
JUCIIEPCHOMN (azbl u
JUCTIEPCUOHHOMN Cpeapbl.
l'omoreHHble M  TeTepOreHHBIE
JMCTIEPCHBIE CHCTEMBI.
I'pyOonucnepcHbie CUCTEMBI:
SMYJIbCUHU, CYCHEH3HH, a3pPO30JIH;
UX TPEeICTaBUTETN U 3HAYCHHE.
ToHkonuCHEpCHBIE CUCTEMBI: T'€lU
W 30IM; WX TMPEICTABUTEIH U
3HayeHue. KommouaHble CUCTEMBI,
WX  OTIMYUS  OT  WCTUHHBIX
pPacTBOPOB.

Dddext Tunnmans. ['enu: nuimeskie,
KOCMETHYECKHUE, MEAMLUHCKUE,
OMOJIOTUYECKIE U MUHEPAIBHBIC; HX
NPEJCTaBUTENIN U 3HAUCHHE.
JeMoHcTpanum. O6pa3ibl
pa3IMYHBIX JUCHEPCHBIX CHUCTEM:
OMYJIBbCHHU, CYCHECH3UH, a’PO30JIH,
renu u 301u. [lonyyenue xomioua-
HOTO pacTBOpa M3 XJIOPUA XKele3a
(III). Koarynsuust MNOIYYEHHOTO
pactBopa. Dddext Tunmans.
JlabopaTopHbie ONBITHI. 5.
O3HakomileHHME C JUCHEPCHBIMU
CHCTEMaMH.

Jatauk BBICOKOM
TeMnepaTryp bl,
JlaTdyuk TeMieparyp
bl TUTATUHOBBIN
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9. IloBTOpEeHue u

000011IeHNE
«Ctpoenue
aToMay

TEM

u «CtpoeHue

BEIIECTBA,
MTOATOTOBKA
KOHTPOJIBHOU
pabote

K

O000maTe MOHATHS «S-OpOUTAIBY,
«p-opOuTaIby, «d-opouTaNby,

«KOBAJICHTHAsI HETIOJISIpHAs CBS3bY,
«KOBQJICHTHAsl TIOJIIPHASL CBS3bY,
«UOHHAsl  CBSI3b»,  «BOJOPOJHAS
CBSI3b», «METAJUTMYECKAsl CBS3bY,

«HMOHHas KpHUCTAJTININYCCKAasA
pemeTKa», «aToOMHasia
KpHUCTAJININICCKasA pelicTKa»,
«MOJICKYJIIpHad KpUCTAJINYCCKAA
peICTKay, «METAJNIMYCCKas
KpUCTaJUINUCCKasd PCUICTKA».

Orp AHUYHMBaTh IIOHATHA




«XUMHUYECKas CBA3b»,
(KPUCTAJIJIMYICCKAA PCHICTKA.
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10. KontponbHas
padora Ne 1 mo
teMaM «CtpoeHue
aTomMa» u
«Ctpoenue
BEIIECTBaY.

OnuchiBaTh M XapaKTEpU30BaTh
CTPYKTYpPY Ta0JINILIBI
«[lepuonnyeckas cucrema
XUMHUYECKHX 3JIEMEHTOB
HA. W. MenneneeBa» (KopoTkas
dopma) IIpoBoaute pediiekcuto
COOCTBEHHBIX  JIOCTIDKEHUH B
MO3HAHUU CTPOEGHUS aToMa |
CTPOCHUS BEIIECTBA.
AHanu3upoBaTh pe3yIbTaThI
KOHTpPOJIbHOM paboThI u
BBICTpaMBaTh IyTH JOCTH)KEHUS
YKEJIAEMOT'0 YPOBHS YCIEIIHOCTH.

Tema 3.
Inexkmponumuue-
cKas ouccoyuauus

1. PactBOpBI.

PactBopsI Kak
TOMOT'€HHBIE CHUCTEMBI.
PactBopenue kak (Qu3MKO-

XUMHUYECKUl mporecc. Poiib

Jatauk BBICOKOM
TeMIepaTypsl,
W3MEpEeHUE
TeMIIEpaTypbl
IJIaBJICHUS BEIIECTB.

HpUBITEUeHIE BO/JIbI B rporecce
BHMMAHKS pacTBOpeHus BELIECTB.
IIIKOJIBHUKOB K PaCTBOpI/IMOCTL nu
LEHHOCTHOMY KJaccu(uKalus BEIIEeCTB I10
aCIICKTy ITOMY IIPU3HAKY:
H3yHaCMBIX Ha pacTBOpUMBIE,
YpOKax  sIBJICHU,
OpraEEMANNA  HX MajopacTBOPUMBIE "
pPaBOTEHI c HepacTBopuMble.  MaccoBas
0Ty 4aeMOoit Ha JI0J1s1 BELIECTBA B PacTBOPE.
YPOKE  COLIMAJIBHO MosnsipHasi KOHILIEHTpalusl Bele-
3HAYMMOU ctBa. OTaM4une CBOWCTB pacTBO- pa
uHpopmanuei OT CBOMCTB YHCTOTO PACTBO- PUTEIIS
U PACTBOPEHHOI'O BElIe- CTBa.
MunepanbHbie BOJIbI Kak
12 IIPUPOJIHBIE PACTBOPHI.
13 2. Onextponuthl U | [lonatue 00 oanmekTponutax U | JlaTumk ~ BBICOKO#M
HEAJIEKTPOJIUTHL. | HEDJIEKTPOJIUTAX. OcHOBHBIE | TEMIIEPATYPHI,
IOJIO’KCHHUS Teopuu | JlaTuuk TemMmeparyp
3JIEKTPOJIUTUYECKON JUCCOLMALUU. | bl IUIATUHOBBIM —
MexaHu3M JUCCOLMALUU BEIECTB. | U3MEPEHUE
DNEeKTPOIUTHYECKAs AUCCOLMALMS | TEMIIEPATYphl
KaKk pe3ysbraT rUApaTaluy | IEPEXo10B
IJIEKTPOJINTA. CryneHuaTas | aJNIOTPONHBIX
JUCCOLManus JIEKTPOJIMTOB. | MOAUDUKALUI
Crenenb AIIEKTPOJINTUYECKON | CEpBl;  HU3MEpPEHUE
JUCCOLIMALINN. TEMIIEPATYPhI
CunbHble U cnalble 3JCKTPOJUTHI. | TUIABJICHUS BEIECTB.
YpaBHEHHA  DIIEKTPOIUTHYECKOMN
nucconmnanuu. llonstue o cpene
pactBopoB (pH cpempbr).
14 3. Kucnorst B | Onpenenenue kucior B cBere | JaTuuk pH.
CBETE TEOpUU | TEOPUH ANEKTPOJIUTUUECKON
ANEKTPOJINTUYECK | AUCCOLUALIUH. Oxkpacka
Ol TUCCOLMAllMU. | MHAUKATOPOB B PACTBOPAX KHCIOT.
OOue  XMMUYECKHE  CBOWCTBa




HCOPraHMYCCKHUX W OPraHuYCCKHUX
KHCJIOT B CBCTC MOJICKYJIAAPHBIX U
HMOHHBIX IIpe/ICTaBICHUI:
B3aMMOJICHCTBHE C  METaJJIaMH,
OKCHJaMHu n TUAPOKCUAaAMU
METAJUIOB,  COJSIMH.  YCIJIOBUS
BO3MOYKHOCTH IIPOTEKAHUS PeaKuit
MEXIY DJIEKTPOJIUTAMU.
Cnenuduyeckne CBOICTBa
a30THOH, KOHLICHTPUPOBAHHOU
CEpHOM U MYpPaBbHUHOM KUCIIOT.

JlemoHcTparym. Pazb6aBnenue
KOHIIEHTPUPOBAHHOU CepHOM
kuciaotel. OOyriauBaHue caxapa U
LEJUTI0NI03bl, KOHIIEHTPHUPOBAHHOM

CEepHOU KHUCJIOTOM.
Bsaumogelicteue
KOHLIEHTPUPOBAHHOU U

pa30aBIICHHONW a30THOW KHCIIOTHI C
Menpro.  Komreknuss nmpUpOIHBIX
OpPraHUYECKHUX KUCIIOT.
JlaGopaTopHbIie OTIBITHI. 6.
O3HakomyeHHME €  KOJUIEKLHEH
KHCJIOT.
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4, OcHoBaHus B
CBETE TEOPUHU
BJIEKTPOJIUTUYECK
OU IUCCOIMAIINU.

OmnpenerieHre OCHOBAHHUM B

CBETEC TEOPUH AIICKTPOIUTUYCCKOMN
JTUCCOIUAITNH. Oxkpacka
WHINKaTOPOB B pacTBopax
LIEJIOYEH. Knaccuduxanms
OCHOBaHHU o MpHU3HAKAM

pPacTBOPUMOCTH B BOJIE, HAJTUYUS B
cocTaBe aTOMOB kuciopoaa. Oourue
XUMHYECKHE CBOWMCTBA IIEI0YEH,
HEpPaCTBOPUMBIX OCHOBaHHIM:
B3aMMOJCHICTBHE C  KHCJIOTaMH,
KHCJIOTHBIMHA OKCHIAaMH, COJIIMH.

Pasznoxenne HEPaCTBOPHUMBIX
OCHOBaHMM. B3aumonencreue
menoyen c OpraHUYECKUMU
COEIMHEHUSIMU (penonom,
KapOOHOBBIMH KHCIIOTaMHu ).
CaoiicTBa 0ECKHCIOPOIHBIX
OCHOBaHMMI: aMMHaKa U AMHHOB B
CPaBHEHMH.

Hemonctpanuu. Komnekius
LIEJI0Yed U CBEXKEIOJIYYEHHBIX

HEPacTBOPUMBIX TUIPOKCHUIOB
pa3iMuHbIX MeTauioB. Peaknus
HEUTpaU3alluH. [Tonyuenue

HEpPACTBOPUMOTO  OCHOBAaHUSA U
pacTBOpPEHUE €T0

B  kucnore. Ilonmyuenue
aMMHaKa

M €ro B3auMOACHUCTBHE C
XJIOPOBOJIOPOJIOM («IpIM oe3
OTHSI»).




JlaGopaTopHbie OMBITHL 7.
[Tonyuenue 51 CBOICTBA
HEPACTBOPUMBIX OCHOBAHUH.

8. O3HakomiieHHE

C KOJUIEKIIMEN OCHOBAHUM.
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5. Comu B cBeTe
Teopuu

AIEKTPOIUTHIECK
OM TUCCOITHAIINH.

OrnpeniesieHue coyeil B CBETE TEOPUU
3JIEKTPOJIUTUYECKON TUCCOIUAIIUU.
Knaccudukanus coneit: cpemHue,
KHUCJIBIE, OCHOBHEIE. OO6mue
XUMUYECKHE  CBOWCTBA  COJIEH:
B3aHMOJICHCTBHE C  KHCIOTaMH,
IeJI0YaMHU, METAJIAMH U COJISIMU.
DNEKTPOXUMHUYECKHUN pan
HalpsDKEHUH METAUIOB M €ro
WCIIO0Ib30BaHUE JUTSt
XapaKTEPUCTUKH
BOCCTAHOBUTEIBHBIX CBOMCTB
MeTtaiuioB.  CBOMCTBAa  KHCIBIX
COJIEH.

IIpencraButenu comel W UX
3HauYeHWE: KapOOHAT  KaJbIHs,
oprodochar KaIbIHs.
KauecTtBeHHBIE peaxkuuu Ha
XJIOpUA-, cynbdat- u
KapOOHaT-aHW-  OHBI,  KaTHOH
aMMoOHUs, KaTHOHBI skene3a (II) u
xenesa (I10).

JemoncTpanuu. Komnekuust coneit
pasnuyHO okpacku. Komnexmus
OMOJOTHYECKHIX MaTepuasos,
coJlepKalux KapOoHaT u ¢ocdar
KaJIbLIUS. Konnexkuus
KOHJIUTEPCKHUX DPBIXJIUTENICH TecTa,
00BsICHEHUE MpUHIUIIA ux
JEeHCTBUS " JIEMOHCTpaIus
Pa3pBIXJIUTEIHPHOH  CIIOCOOHOCTH.
lNamenue COJIBI YKCYCOM.
KauectBeHHbie peakuuu Ha
KaTHOHBI U aHWOHBIL. BrITecHEHHE
MEIM JKEIe30M U3  pacTBopa
cynbpata memu (Il). Tlomydenwme
voAuAa CBHUHIIA W JE€MOHCTpalus
€ro pacTBOPUMOCTH B 3aBUCUMOCTH
oT TEMIIePaTypPbI pacTBopa
(mosydeHne «30JI0THIX YEHTYeK»).
JlaGopaTopHble OTIBITHI. 9.
O3HakomyeHHME €  KOJUIEKLIHEH
MIPUPOIHBIX MUHEpPAJOB,
coJieprKalux COJH.
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6. ['unponus.

lunponu3z kak oOMEHHOE
B3aMMO/ICHCTBHE BEIIECTB C BOJOM.
OOpaTuMblii THAPOIU3 COJICH TIO
NIEPBOM M TIOCTICAYIOIIMM CTCTICHSIM.
l'unponus mo KaTHOHY W aHUOHY.
HNonnbie u MOJICKYJISIPHBIC
ypaBHeHus runaponusa. Cpena (pH)

Jatuuk pH




pacTBOpOB TUIPOJIU3YIOIIUXCS
coneif. HeoOpaTumblii ruxponn3
coJIen.

OOpatumsIit TUAPOJIN3
OpraHMYeCKHX COEJIMHEHUN Kak
OCHOBa OOMEHa BEIIECTB B JKUBBIX
OpraHu3Max.

Oo6patumsrii rugposnns ATD
KaKk  OCHOBAa  JHEPreTH4ecKoro
oOMeHa B KHBBIX OPTaHU3Max.

JemoHcTpanuu. PaznuyHbie
ciaydyaw THAPOJM3a  COJEd U
JIEMOHCTpALHsl CpeAbl PaCTBOPOB C
MIOMOUIBIO HMHINKAaTOPOB Ha
npuMepe KapOOHATOB ILEIOYHBIX
METaJIOB,  XJIOpUJA  AMMOHHUS,
anerata ammoHus. llomyuenue
alleTWIeHa THUIPOJIM30M KapOuna
KaJbLIUs.

Jlaboparopubie onbIThl. 10.
HcnbiTanue pacTBOpPOB  KHCIIOT,
OCHOBAaHUH U COJIEW UHAUKATOPAMH.

11. Paznuunble  choydau
ruaponusa coned. 12. I'maponus
XJIOpUJIOB

U aleTatoB  ILEJIOYHBIX
METAJIOB

18 7. IlpaxTtuueckas | [IpoBonuTs, HaOII01aTh u
pabora No 2. | omHCHIBATH XUMUYECKUN
Perienue AKCHEPUMEHT ISl MICHTH()UKAIUU
OKCIIEPUMEHTAILH | HCOPTAHHMYECKUX M OPTaHHYECKUX
BIX  3a7ad  Ha | COCIUHCHUI c MIOMOIIIBIO
UACHTH(DHUKAINIO | KAYSCTBCHHBIX PEaKIINU.
HEOPTaHMYECKHUX
U OpraHUYECKHX
COEMHEHU.

19 8. IloBTopenue u | O6006mATH 3HaHUS 0
00001IeHNE TeMBI | KIacCU(UKAIIMU W CBOMCTBAxX
«Teopus OCHOBHBIX KJIaCCOB
AJIEKTPOIIUTUYECK | HEOPTAaHUYECKUX M OpPTaHHMYECKUX
o COCIVMHEHUN B CBETE TEOPUH
JTUCCOITUAIIANY, AJNEKTPOIUTUICCKON JTUCCOIUAIIHH.
MOJrOTOBKA K | YcraHaBIMBaTh
KOHTPOJIbHOH BHYTPHUITPEIMETHBIC CBS3H MEXKIY
pabore. OpPraHWYeCKOH M HEOpPraHWYEeCKOH

XUMHEH B CcBeTe  oOmiero,
0COOCHHOT0 U €JIMHUYHOTO.
20 9.KoHTponbHas [IpoBoauTh peduiekcuio

pabora Ne 2 1o
TeMe
«QNEKTPOIUTHYE
CcKast
JVICCOLIAALIHSY.

COOCTBEHHBIX  JIOCTIDKEHUH B
IIO3HAHUH  CBOWCTB  OCHOBHBIX
KJIaCCOB HEOPraHUYECKUX "
OpPraHWYECKHX COCJUHEHUN B CBETE
TEOpUU ANEKTPOJINTUYECKON
JACCOLIMALUH. AHanu3upoBaTh
pe3yNbTaThl KOHTPOJIBHON paboThI U




BBICTpanBaTb NYTU JOCTHUKCHUA
JKCJIACMOTI'0 YPOBHS YCIICTITHOCTH.

Tema 4. | 1. Peakuuu, unymue 6e3 u3MmeHeHus | JlaTdymk — BBICOKOM
Xumuueckue Knaccudukanus | cocraBa BemectB. Kiaccudukanus | TemnepaTypsl,
peaxyuu XUMUYECKHUX 10 YMCIly U COCTaBy pearupyromux | Jlatuuk temneparyp
peaxuui. BEIIECTB W IPONYKTOB PEAKLUUH. | bl IUIATUHOBBIA —

Cdopmuposan- Peakuuu pasnokeHus, COCAUHEHUS, | U3MEPEHUE
HOCTh 3aMelIeHUs u oOMeHa B | TEMIEPATYpPHI
JKOJIOTMYECKOr0 HEOPraHu4ecKo XxumuM. Peaknuu | mepexonos
MBILUICHHS], MIPUCOEUHECHMS, OTILIEIUICHNUS, | aJUIOTPOIHBIX
IOHUMAHHUS 3aMEIICHUsT W HW30MEpHU3alui B | MOAU(HUKAIUN
BIIMSTHUS OpraHvyYeckord xumuu. Peakuuu | ceppl;  U3MEpEeHHE
COLIMAJIBHO- MOJINMEPU3alM  KaK  YacTHBIM | TeMIEepaTypsl
SKOHOMMYECKUX CIy4all peakUMid IPUCOCIUHEHUS. | IUIABJICHUS BELICCTB.
IIPOLIECCOB Ha JK30- u JHJOTEPMHUUYECKHUE
COCTOsIHUE peakuuu. Tepmoxumuueckue
IIPUPOJHOMN u ypaBHeHus. Pacuer konudectBa
COLIMAJIbHOU TEIUIOTBI 10 TEPMOXUMHYECKHM
cpensl; YPaBHEHUSIM.
npuoOpeTeHue JlemoHCcTpauyu. OK30TEPMUYHOCTH
OmbITa  3KOJIOrO- peaKkuuu  CEepHOM  KHUCIOTBI C
HaIPaBJICHHOU TUAPOKCUAOM HaTpHs.
NEATEIIbHOCTH OHJI0TEpPMUYHOCTh peaxkuuu

JMMOHHOM KHCJIOTBI c

ruApoKapOOHATOM HaTpusl.
21 BsaumonelictBue  allOMHHHUS  C

cepoil. PaznmokeHue nepmaHrasara

Kanus. B3anmoneincrsue Hatpus U

KaJIBLIMS C BOJOU.

B3aumopaenicTBre 1IMHKA C COJITHOU

KHMCJIOTOM. B3anmopelicteue

&Kejeza € pacTBOpPOM  cyibdaTa

meau (I1).

OnpITel, WUIIOCTpUPYIOIIUE IIpa-

Buso beprome, o0Opa3oBaHUe

ocajgka, Trasa wid  ciraboro

JJIEKTPOJINTA.
22 2. Karanms. KarammuzaTtopsr. Karamms.

I'oMOreHHbli ¥ reTepOreHHBIN

KaTajus.

[Ipumepst KaTaJIUTUYECKUX

IIPOLIECCOB B IPOMBIIIJIEHHOCTH,
TEXHUKE, ObITy. PEpPMEHTBl U HUX

OTIMYUS  OT  HEOPTraHHYECKHUX
KaTaqnu3aTopoB.

[IpumeHneHne  KaTanM3aTOpoOB M
(hepMeHTOB.

JemoHCTparuu. Paznoxenne

InepokCruga BOAOpOAa C MOMOMIBIO
HCOPTaHNYCCKUX KaTalIn3aTOPOB

(FeCl2, KI) u  npupoaHbIX
00BEKTOB, COJAEpIKAIIUX Karajazy
(ceipoe MSICO, KapTodenn).

NHrubupoBanre B3auMOJICHCTBHS
J)Kejiesa ¢ COJITHOM KHCIOTOHM ¢
nomolpto yporponusa. Komnekuus




MIPOIYKTOB U TAHUS, TOJTYICHHBIX C
MOMOIIBIO SH3UMOB. JIabopaTopHbIe
onbIThl. 13. [lonmyuenne kuciopoaa
¢ noMouipio okcuaa maprasna (IV)
Y KaTaJsia3bl CHIPOTO KapToders.

23

3.  OOpatuMOCTh
XUMHYECKHUX
peaKuid.
XumMmudeckoe
paBHOBECHE.

JleMoHCTparuu. O6paTtumbie
peakuud Ha TpUMepe MOTydeHHs
ponaHua )Kenesa (I11) Hu
HaOJNIOIGHUsT 32  CMEIIEHUEM
paBHOBECUS 10 HMHTEHCHBHOCTH
OKpAacKH TMPOJIYKTa PEaKIHH MpH
W3MEHEHHU KOHIICHTPAITUH
peareHToB U MPOAYKTOB. BimsHue
TEMIepaTypbl W JaBleHHWS Ha
auMmepusanuio okeuaa azora (IV).

Jatauk BBICOKOU
TEeMIIepaTyphl,
JlaTdauk TeMmeparyp
bl TUIATUHOBBIM —
U3MEpEeHUE
TEeMIIepaTypbl
Mepexoa0B
AJJIOTPOITHBIX
MoaubuKaIit
Cepbl;  M3MEpPEHHE
TeMIepaTypbl
IUIABJICHUS BEIIECTB

24-25

4, OKUCIUTENLHO-
BOCCTAHOBUTEb-
HbBIE peakImn
(OBP).

CreneHb OKHCIICHHS Hu ee
onpeJieNICeHue o dbopmyrne
COCTMHCHMUS.

OKHCIUTEIBHO-
BOCCTaHOBHUTE/ILHBIE peaKIu.
OkucnuTellb W BOCCTAHOBUTEID.
OkucjaeHne W BOCCTAHOBIICHHE.
CocraBieHHE ypaBHEHUI
OKHCJINTEILHO-
BOCCTaHOBHUTEILHBIX peakui
METOZIOM DJJICKTPOHHOTO OajaHca.
JeMoHCcTpanuu. IIpocreimue
OKHCJINTEILHO-
BOCCTaHOBHUTCIILHBIC
B3anMMOJIeiICTBHE IIMHKA
C COJISTHOM KHUCJIOTOM M >Kejie3a ¢
cynbparom menu (II).

pcaknuuun:

HMatunk pH
Jatauk BBICOKOU
TEeMIIepaTyphl,

26

5. DnexTpoian3

DnexTpoaun3 pacTBOpOB u
pacmjgaBoB  JJIEKTPOJIUTOB  Ha
npuMepe XJIOpHa HaTpHUs.
ODJIEKTPONIUTUYECKOE  TOJIyYECHHE
aJIIOMUHHS. IIpakTyeckoe
3HAUYEHHE JIEKTPOJIN3A.
l'anpBanomIacTHKA u
rajabBaHOCTETHSI.

JlemoHCcTpamuu. Mogenb
3JEKTPOJIU3EPA. Mopenb
3JIEKTPOJIU3HOMN BaHHBI IS
NOJIYYECHHS ITFOMUHUS.

Jatuuk pH

27

6.001mmme
CBOMCTBa
MECTaJIJIOB.
Koppo3sus
MCTaJIJIOB.

[Tonoxenue METaJIJIOB B
[Tepuoanueckon CHUCTEME "
O0COOCHHOCTH CTPOEHUSI X aTOMOB
U KpUCTAJJIOB; OOlIMe (pU3NYECKue
CBOICTBa METaJIOB (TIOBTOPEHUE).

O06mme XWUMHYECKHE  CBOWCTBA
METAJUIOB KakK BOCCTAHOBUTEJEH:
B3aMMOJCHICTBIE C HeMeTallaMHu
(ramoreHamu, cepoi, KUCIOPOIOM),

Jatuuk pH




B3aUMOJCHCTBHE  IMICIOYHBIX WU
MIECJIOYHO3EMEIILHBIX METAJIOB C

BOJIOH.

CBoiicTBa, BBITEKAIOIIIHNE n3
MOJIOKEHUS METAIIOB B
3JEKTPOXUMUYECKOM pany

HamnpspKeHus  (B3aMMOJICHCTBUE C
pacTBOpaMu KUCIIOT

U COJIECH ), METaJUIOTEPMHUS.
JeMoHcTpanuu. PesynpraThl
KOPpPO3UHU METAIIJIOB B 3aBUCUMOCTH
OT YCJIOBHH €€ NPOTCKAHHUS
JlaGopaTopHbIie OTIBITHI. 16.
O3HakoMJIEHME C  KOJUIEKIMEH
METaJJIOB.

28 7. O6mume | XumMuueckne cBoiicTBa HeMeTauioB | Jlatunk pH
CBOMCTBA Kak okuciurenei. Bzanmonencraue
HEMETaJJIOB. C MeTaJylaMH, BOJOPOJIOM H
apyrumu HeMertaiaMu. CBolcTBa
HEMETAIIJIOB KaK BOCCTAHOBUTEIIEH.
B3anMopeiictBue ¢ NpPOCTBIMH U
CIIOKHBIMU BeleCTBAMHU-
OKHCITTUTEISIMU. Ob6mmas
XapaKTepUCTHKA TaJOreHOB.
HemoncTpauu. BzaumopeiictBue
HaTpus U CYpbMBI ¢ cepoid. ['openue
ceppl, yriasi u  ¢ochopa B
KHUCJIOpO/IE.
B3anmopeicTBue XJIOPHOM BOJBI C
pacTBopoM Opomuaa U HOIUIA
Kanus (HaTpus).
JlabopatopHbie OIIBITBHI. 17.
O3HakOMJIEHHME C  KOJUIEKIHEH
HEMETaJJIOB.
29 8. T'enermueckas | [loHsATHE O TeHETHYECKOW CBS3U H
CBSI3b MEX]y | TeHETHYECKOM psiie. [ eHeTnueckuit
KJIaccaMu panl  MeTasla W HEMeTala.
Heoprannueckux | OcoOEHHOCTH T€HETUYECKOro psaa
U OpPraHUYecKux | u TE€HETUYECKOU CBSI3H B
BEIIECTB. OpraHNyYecKon XUMHH.
B3anMOCBs3b HEOPraHWYECKHX U
OpPraHMYECKHUX BEIIECTB.
30 9. IIpaxtuueckas | ['enetuueckas CBSI3b MEXKY
pabota Ne 3. KJacCaMd  HEOPraHMYeCKHX |
OpPraHMYECKUX BEIIECTB.
31 10. IToBTOpenue u | O600mATH 3HaHUS 0
0000111eHNe TeMBI | KJIacCU(PUKALUU "
«XUMHYECKUE 3aKOHOMEPHOCTAX IIPOTEKAHUS
peakuum», XUMHYECKHUX peakiuit B
MOArOTOBKA K | OpraHN4eCKOM M HEOPraHW4ecKou
KOHTPOJIbHOU XAMUH. YcranaBnuBaTh
pabore. BHYTPUIIPEIMETHBIE CBSI3U MEXIY

OpraHWYEeCKOM W HEOPraHUYECKOU
XUMHUEH B CBETE oO1ero,
0COOEHHOI0 ¥ €IUHUYHOIO.




32 11. KourponbHas | [IpoBoauts peduiekcuio
pabora Ne 3 1o | COOCTBEHHBIX  JOCTH)KCHUH B
TeMe MO3HAHUM  KiIaccupukauu U
«XUMHUYECKHe 3aKOHOMEPHOCTEN MPOTEKaHUS
PeaKIm» XAMAYECKHX peakuii B
OpPraHU4YeCKOW M HEOPraHUYECKOMN
XUMHH. AHaJIM3UPOBATH
pe3yabTaThl KOHTPOJIBHOM pabOTHI U
BBICTpAaWBaTh IMYyTH JAOCTHUKECHUS
KEJIAeMOT'0 YPOBHSI YCIIEIITHOCTH.
33-34 3amuTa rpynnoBbIX U UHAUBUAYAJIbHBIX IPOEKTOB

Jluteparypa

1. Xumus. ba3osrii ypoBenb. 10 kiacc. Yueonuk (aBtop O. C. I'abpuensn, 1. I'. Octpoymos,
C. A. CnagkoB). Mockaa, «IIpocsemenue» 128 ¢, 2020

2. Meronuueckoe mocobue. ba3zoseiii ypoens. 10 kiacc (aBtopsi: O. C. T'abpuensn, C. A.
Cnankos). 192 c.

3.Kuura mns yuutens. bazomeiii ypoenb. 10 kmacc (aBropei: O. C. T'abpumensn, W. T.
Octpoymos, C. A. Cnagkos). 240 c.

4. PaGouas terpans. bazossiit ypoBens. 10 kmacc (aBropsl: O. C. 'abpuenss, C. A. CnagkoB).
144 c.

5. KouTposnpHbie W mpoBepouHble paboThl. bazoBeiii ypoBeHnb. 10 kmacc (aBtoper O. C.
lNabpuensin u ap.). 256 c.

6. Oprannueckas XMMHsI B TecTax, 3ajJadax, ynpaxHeHHsX. ba3oBelii ypoenb. 10 kiacc
(aBtopsr: O. C. I'abpuensn, U. I'. Octpoymos, E. E. Octpoymoga). 400 c.

7. XUMUYECKHIA DKCIIEpUMEHT B IKoye. baszoBelii ypoBeHb. 10 kmacc (aBtoper: O. C.
I'abpuensn, JI. I1. Batnuna). 208 c.

8. TeTpanb 1J1st OLIEHKU KauecTBa 3HaHMM 110 XuMuHu. ba3o-BbIil ypoBeHnsb. 10 kiace (aBropsl: O.
C. I'abpuensH, A. B. Kynmosa). 112 c.

Xumust. ba3oBslii ypoBens. 10 kimacc. DnekTpoHHas popma yueOHHKa.

YMK «Xumus. ba3osslii ypoBens. 11 kinace»

1. Xumus. bazossiii ypoBenb. 11 kmacc. Yuebnwuk (aBrop O. C. 'abpuensin). 224 c.

2. Meronuueckoe mocobue. ba3zoseiii ypoBens. 11 kiacc (aBtopsl: O. C. INabpuensn, C. A.
Cnankos). 160 c.

3.Kuura mns yuurtens. bazoseiii ypoBenb. 11 kmacc (aBropei: O. C. T'abpuensn, W. T.
Octpoymos, C. A. Cnagkos). 272 c.

4. PaGouas tetpaab. bazosslit ypoBenb. 11 kiace. (aBropsl: O. C. I'abpuensn, C. A. Cnaakos).
176 c.

5. KontponpHble U mnpoBepouHble paboTbl. ba3zoBeiii ypoBenb. 11 kmacc (aBropei: O. C.
lNabpuensin u ap.). 224 c.

6. O01mas XxuMus B TecTax, 3agavax, ynpaxaenusx. 11 xiacc (asropsi: O. C. I'abpuensn, U. T
OctpoymoB, A. I'. Beeaenckas). 304 c.




7. Xumudeckuii 3kcriepuMeHT B mkosie. 11 kmacc (aBtoper: O. C. T'abpuensn, U. T.
Octpoymog). 208 c.

8. TeTpanb st OLIGHKM KadecTBa 3HaHUM 1o xumuu. ba3oBeiil yposens. 11 kiacc (aBropsr: O.
C. I'abpuensH, A. B. Kynmosa). 112 c.

9. Xumus. bazoBbiit ypoBenb. 11 knacc. DnekrponHas popma yueOHUKA.

NudopmarmoHHsie cpecTBa
HNuTepHeT-pecypcebl:

1. http://www.alhimik.ru IIpectaBieHs! clieAyrOIInUe PYOPUKH: COBEThI aOUTYPHEHTY, YUUTEITIO

XMMUH, CIPAaBOYHUK (OUeHb 0OJb- Imasi mMoaOOpKa TaOIMIl M CIPAaBOYHBIX MaTepHalioB),
Becelasi XUMHsI, HOBOCTH, OJIMMITHA/IBI, KyHCTKamepa (Macca MHTEPECHBIX UCTOPHUE- CKHX
CBCJICHUN).

2. http://www.hij.ru/ XXypran « XuM#ust 1 )KU3HB» IIOHSATHO U 3a- HUMATEIBHO PacCcKa3biBacT 000

BCEM MHTEPECHOM, YTO MPOMCXOIUT B HAYKE U B MHUPE, B KOTOPOM MBI KHBEM.
3. http://chemistry—chemists.com/index.html Dnexrponnsblii xypHan «XUMUKH U XUMHUS», B
KOTOPBIX TPEICTABICHO MHOXECTBO OIBITOB 110 XHUMHUH, 3aHHMATEIbHON HH(POPMAIIHH,

MO3BOJISIOMIEN YBIEUb YYEHUKOB SKCIIEPHMEHTAIBHOM YaCThIO MTPEJMETA.
4. http://c-books.narod.ru BceBo3morkHast auTeparypa 1mo Xu- MUM.

5. http://www.drofa-ventana.ru l3sectHoe M3aaTenbCcTBO yueO- HOW JuTepaTypbl. HOBUHKH

HAYYHO-TIOMYJISIPHBIX U 3aHUMATEIbHBIX KHUT [0 XHMHUHU.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBIN MOPTAT CO CChUTKAMU
Ha 00pa3oBaTejIbHbBIE CANTHI 10 XUMHH.

www.periodictable.ru CoopHuk cTaTeit 0 XUMHUYECKUX 3JIEMEHTaX, HWLTIOCTPUPOBAHHBIH
IKCIIEPUMEHTOM.
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