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Ilnanupyembie pe3yabTaThI

IIpeamMeTHBIME pe3yJibTaTaMu ocBoeHUsT OCHOBHOM 00pa3oBaTeIbHON IPOrPaMMBI
OCHOBHOTO 00I11eT0 00pa30BaHUsl SBISIOTCS:

-(opMupoBaHUE EPBOHAYATBHBIX CUCTEMAaTU3UPOBAHHBIX MPEACTABICHUI O BEIIECTBAX,
UX MPEBPALICHHUSIX U MPAKTUYECKOM IPUMEHEHUH; OBJIa/ICHIE TOHATUIHBIM aIllapaToM U
CUMBOJINYECKUM SI3bIKOM XHUMUU;

-0CO3HaHUE 0OBEKTUBHO 3HAYMMOCTH OCHOB XMMHUYECKOW HAYKH Kak 001acTH
COBPEMEHHOT'0 €CTeCTBO3HAHUS, XUMUYECKUX MTPEBPALICHUI OPraHUYeCKIX U HEOPTraHUYECKUX
BEIIIECTB KaK OCHOBBI MHOTHUX SIBIICHHH KHBOW M HEXXUBOM MPHUPOJIBL; yriryOJIeHue
MPEJICTaBICHUI O MAaTEPUAIBHOM €IMHCTBE MUPA;

-OBJIaJICHHE OCHOBAMU XMMUYECKON TPAMOTHOCTH: CIIOCOOHOCTBIO aHATTU3UPOBATH U
00BEKTHUBHO OLIEHUBATH )KU3HEHHbBIE CUTYAIlNH, CBSI3aHHbIE C XUMHUEH, HABbIKaMU OE€3011aCHOTO
oOpallieHus1 ¢ BEIIECTBaMHU, UCIIOIb3YEMbIMU B IIOBCEJHEBHOM KM3HU; YMEHHEM aHAIU3UPOBATh
U TUTAaHUPOBATH HKOJIOTMYECKU O€30IMacHOe MOBEACHHE B LIETISAX COCpeKEHUs 3A0POBbS U
OKpYKaroIlEeH Cpeibl;

-popMuUpOBaHUE YMEHUN yCTaHABIMBATH CBSI3U MEX]Yy pealbHO HAOII0JaeMbIMU
XUMHYECKHMH SIBJICHUSIMH H MTPOIIECCAMH, TPOUCXOIAIIMMU B MEKPOMHPE, OOBSICHATH PUIHHEI
MHOT000pa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAKIKE
3aBHCHUMOCTH MPUMEHEHHS BEIIECTB OT UX CBOWCTB;

-IpUOOPETEHMSI ONBITA UCIIOIb30BAHUS PA3IMYHBIX METO/I0B U3YUEHUS BELIECTB;
HaOII0/IEHUS 32 UX MPEBPALICHUSIMH MPU MPOBEACHUN HECIOKHBIX XUMUYECKHX IKCIIEPUMEHTOB
C MCIOJIb30BAaHUEM JJAOOPATOPHOIO 000PYI0BaHUS U IPUOOPOB;

-YMEHHUE OKa3bIBaTh MEPBYIO MOMOILb TPH OTPABIEHUAX, 03KOTAaX U IPYTUX TPaBMax,
CBSI3aHHBIX C BELIECTBAMU U Ja0OPATOPHBIM 000PYOBaHHUEM;

-OBJIaJICHHE IpUeMaMH paboThl ¢ HHPOPMaLMEl XUMUYECKOTO COep KaHus,
IpeJICTaBICHHOM B pa3HO ¢opMe (B BUJE TEKCTa, GOopMyJl, TpapuKOB, TAOIMYHBIX JAHHBIX,
cxeM, pororpaduit u ap.)

-CO3JIaHUE OCHOBBI /I (POPMHUPOBAHMS MHTEPECA K PACIIUPEHUIO U YTIITyOJIeHUIO
XMMHUYECKHX 3HAaHUH U BBIOOPA XMMUU KaK MPO(UIBLHOTO MpeaAMeTa IPH NMepexo/ie Ha CTYNEHb
CcpemHero (MoJIHOro) 00I1Iero oopa3oBaHus, a B JajdbHEHIIIEM U B KauecTBe cpephl CBOE
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

-(opMupoBaHUe MPeCTaBICHIH O 3HAYCHUN XUMUYECKOH HayKH B PEICHUN
COBPEMEHHBIX 3KOJOIMYECKHX MPoOIeM, B TOM YHCIIE B IPEIOTBPAILIEHUH TEXHOTEHHBIX U
HKOJIOTUYECKUX KaTacTpod.

BbInycKHUK HAYy4YHTCS:

* OCHOBAM peaJin3aliy MPOEKTHO-UCCIIEA0BATENbCKON e TENIbHOCTH;

* IPOBOJIUTH HAOIIOJCHUE U SKCIIEPUMEHT I0JT PYKOBOJCTBOM YUUTEIS;

* OCYUIECTBJIATH PaCIIMPEHHBIN MOUCK HH(OPMALIUU C UCTIOIb30BAaHUEM PECYPCOB
6ubnuorek u MurepHera;

* cO371aBaTh U MPeoOPa30BbIBATh MOJIEIH U CXEMBI JJIs PELLIeHUs 3aj1ay;

* OCYIIECTBIIATH BEIOOP Hanbomnee 3pPeKTUBHBIX CIOCOOOB pelieHus 3a7a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* 1aBaTh OIpeIeIeHUE MTOHATHSM;

* YCTAHABJIMBATH MIPUIUHHO-CIICICTBEHHBIC CBSI3H;

* OCYILECTBIIATH JIOTHYECKYIO ONEPALIMIO YCTAHOBJICHUS POIOBUIOBBIX OTHOIICHUH,
OTpaHUYCHHUE TIOHSTHS,

* 000011aTh TOHATHUS — OCYILECTBIISATH JIOTHYECKYIO ONEPAIMIO MEPeX0/ia OT BUIOBBIX
MPU3HAKOB K POJOBOMY MOHSTHIO, OT MOHATHUS C MEHBIIUM 00BEMOM K MOHITHIO C OOJIBIINM
00BEMOM;

* OCYUIECTBJIATH CPaBHEHHE U KJIACCU(UKALINIO, CAMOCTOSITENIbHO BBIOUPAsi OCHOBAHUS U
KPUTEPUU JJIs YKa3aHHBIX JIOTHUYECKUX OIEpAaIHii;

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCS:



*0CO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM IJIsl MPaKTUYECKON e TeIbHOCTH
YeJI0BEKa;

* OIUCHIBATh U3YyYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHaJIN3a;

* IPUMEHSITh 3HAHUS O 3aKOHOMEPHOCTAX MEPUOJUYECKON CUCTEMbl XUMUUYECKUX
AJIEMEHTOB i1 OOBSICHEHUS U MPEJIBUJICHUS] CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTb ITOCPEICTBOM YTIIyOJICHUsI 3HAHUN 00
HMCTOPUU CTAHOBJIEHUSI XUMHYECKOM HAYKH, €€ OCHOBHBIX NOHSATHM, IEPUONYECKOTO 3aKOHA KaK
OJHOTO M3 BKHEUIIIMX 3aKOHOB IIPUPOJIbI, @ TAK)KE O COBPEMEHHBIX JTOCTHXKCHUAX HAYKH U
TEXHHUKH.

* COCTaBJISITh MOJICKYJISIPHBIE U MOJIHbIC MOHHBIC YPABHEHUS 110 COKPALIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJUTH NMPUMEPHI PEAKIUI, TOATBEPKIAIONINX CYIIECTBOBAHUE B3aUMOCBSI3U
MEK]1y OCHOBHBIMH KJIACCAMH HEOPTaHUYECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3YIbTATHl BO3ACHCTBUS Pa3INUHbIX ()aKTOPOB HA U3MEHEHHE
CKOPOCTH XMMHYECKOU PEaKLINH;

* IPOTHO3UPOBATH PE3YyIbTAThl BO3ACHCTBUS Pa3INMUHbIX ()aKTOPOB HA CMEIIECHUE
XAMHYECKOTO PABHOBECHSI.

* IPOTHO3UPOBATh XUMUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHUS;

* POTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBISATH OKUCIUTEIbHBIC WITN
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIIEHEN OKUCIIEHUS 3JIEMEHTOB, BXOASIIMNX B €T0
COCTaB;

* BBISIBJISITh CYILIECTBOBAHME M'€HETUUECKON B3aUMOCBSI3M MEX/1y BELIECTBAMHU B PANY:
MPOCTOE BEIIECTBO — OKCHJI — THAPOKCUJ — COJIb;

* XapaKTepHU30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KHUCIIOT;

* PUBOJIUTH TIPUMEPHI YPABHEHUHN PEAKITUH, JISKAITUX B OCHOBE MPOMBIIIJIEHHBIX
CIoco0O0B TMOJyUYeHUsI aMMHUaKa, CEpHOU KUCIIOTHI, YyT'yHA U CTallH;

* OMUCHIBATh (PU3NYECKUE U XUMUUYECKUE MPOIIECCHI, SBIISIOMINECS YaCTbI0 KPYrOBOPOTa
BEILIECTB B IPUPOLE;

* OPraHU30BbIBATH, IPOBOJIUTH YYHEHHUUYECKUE MPOEKTHI MO HCCIEIOBAHUIO CBOMCTB
BEILECTB, UMEIOIINX BAKHOE MPAKTUYECKOE 3HAUYEHUE.

* TPaMOTHO 00paIaTHCs C BEIIECTBAMH B TIOBCETHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOAUMOCTH COOJIIO/IEHUS TIPABHIT IKOJIOTUYECKH OE30I1acCHOTO
MOBEJICHUS B OKPYXKAIOUIEH TPUPOJHOM CpeIE;

* IOHUMATh CMBICII U HEOOXOAMMOCTh COOIOICHUS IPENTUCAHU, TPEATIaraeéMbIX B
WHCTPYKIUSX TI0 UCTIOJIB30BAHUIO JICKAPCTB, CPEJICTB OBITOBOM XHUMUU U JIP.;

* HCIIOJIB30BATh MPHOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH MIPU BHITIOTHEHUH
MCCJIEI0OBATEIbCKUX MPOEKTOB M0 M3YYCHHUIO CBOMCTB, CITOCOOOB MOYUSHUS U PACTIO3HABAHUS
BEILIECTB;

* pa3BUBAaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YS CPEICTBA YCTHOW U
MUChMEHHOW KOMMYHHUKAIIMH MIPH padoTe C TeKCTaMU YUeOHHKA U TOTIOTHUTEIHHOM
JTUTEPATYPOH, CIIPABOYHBIMU TAOIUIIAMH, TIPOSBIIATh TOTOBHOCTh K YBOXKEHHUIO HHON TOUKU
3peHus IpU 00CYKIEHUU PE3yIbTaTOB BRIMOJHEHHON pabOTHI;

* 00BEKTUBHO OIEHWBATHh MH(POPMAIIHUIO O BEIIECTBAX U XMMHYECKHUX MPOIECccax,
KPUTHYECKH OTHOCUTHCS K TICEBAOHAYYHON MH(OpMaInK, HeA0OPOCOBECTHOM peKiiame,
Kacarollecsl UCIOIb30BAaHUS PA3JIUYHBIX BEIIECTB.

MeTtanpeaMeTHBIMH PE3yJIbTaTaMU OCBOEHUSI OCHOBHOUM 00pa30BaTeIbHON MPOTPaMMBI
OCHOBHOTO 00I11eT0 00pa30BaHMS SBISIOTCS:

-OBJIa/ICHHE HABBIKAMH CAMOCTOSTEIHLHOTO MPUOOPETEHUSI HOBBIX 3HAHUM, OpraHU3aI[IN
y4eOHOH JesTEeTLHOCTH, IIOMCKA CPECTB €€ OCYIIECTBICHUS,

-YMEHHE IUIAHUPOBATh MyTHU TOCTUKEHUS 1[EJIel Ha OCHOBE CaMOCTOSITEJIbHOTO aHaJIn3a
YCJIOBHM M CPEJICTB UX JOCTHKEHUS, BBIICIATH alIbTEPHATUBHBIE CIIOCOOBI TIOCTHKCHUS TIETH U



BBIOMpAaTh Hanbosee F3PPEKTUBHBIN CIIOCOO, OCYLIECTBIATH MO3HABATEIbHYIO PE(ICKCHIO B
OTHOILEHUU JAECHCTBUI 110 pelIeHHIO YUeOHbIX U MI03HABATEIbHBIX 3a/1a4.

-yMEHUE IOHUMATh Npo0JIeMy, CTaBUTh BOIIPOCHI, BBIABUIATh TMIIOTE3Y, JaBAaTh
oIpeieIeHue MOHATUAM, KJIaCCU(PUIIUPOBATh, CTPYKTYPUPOBATh MaTE€pPHa, IPOBOIUTH
HKCIIEPUMEHTHI, QpTYMEHTUPOBATH COOCTBEHHYIO MO3HIINIO, (POPMYIMPOBATH BHIBOJIBI U
3aKJIFOYEHUS;

-YMEHUE COOTHOCUTH CBOU JCHCTBUS C IJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYLIECTBIIATh
KOHTPOJIb CBOEH JEeSITEIBHOCTH B IIPOLIECCE TOCTUKEHUS PE3YJIbTaTa, ONPENENATh CIIOCOOBI
JeMCTBUI B paMKax MPeIOKEHHBIX YCIOBUN M TPeOOBaHUH, KOPPEKTUPOBATH CBOU JACHUCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCSA CUTyallueH;

-(opMupoBaHue U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIb30BAHUS HHCTPYMEHTOB
U TEXHUYECKHUX CPEACTB HUHPOPMALMOHHBIX TEXHOJIOTUH (KOMIBIOTEPOB U IPOrPAMMHOIO
o0ecrneyeHns) Kak MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHS KOMMYHHUKATHUBHBIX U [T03HABATEIbHBIX
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA;

-YMEHUE CO3/1aBaTh, IPUMEHATh U IPE0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJEJIN U CXEMBbI
JUIs pelleHns: y4eOHbIX U IO3HABATENbHBIX 3a/1a4;

-yMEHHE U3BJIeKaTh HHPOPMALIMIO U3 PA3TUYHBIX HCTOYHUKOB (BKJIFOYAsi CPEACTBA
MaccoBOW MH(pOpPMaLIMU, KOMIAKT-IUCKU Y4eOHOro Ha3HaueHUsl, pecypcsl MIHTepHeTa),
CBOOOHO I0JIb30BAThHCS CIPABOYHOM JINTEPATYpOH, B TOM UMCJIE U HA 3JIEKTPOHHBIX HOCUTEISX,
co0uIr01aTh HOPMbI HH(POPMALIMOHHOM N30UPATEILHOCTH, STHKHY;

-yMEHUE Ha MPaKTUKE [10JIb30BATHCS OCHOBHBIMH JIOTHYECKUMU IPUEMaMH, METO1aMU
HaOJI0A€HNUS, MO/IEIMPOBAHUS, OOBACHEHUS, PELIeHUs Po0IeM, MPOTHO3UPOBAHUS U IP.;

Bce 3Tn koMneTeHIMN HanpaBJIeHbl HA JOCTHKEHHE JIMYHOCTHBIX Pe3y/IbTATOB:
-OBJIaJICHHE Ha YpOBHE 0011ero 00pa3oBaHus 3aKOHYEHHOHN CUCTEMOI XMMUUYECKUX 3HAaHUH 1
YMEHMM, HaBbIKAMU UX IPUMEHEHHUS B Pa3IMUHbIX )KU3HEHHBIX CUTYAILIUSIX;

-0CO3HaHME LIEHHOCTH 3HAHUH N0 XUMHUH KaK BaXHEHIIIETr0 KOMIIOHEHTA HAyYHOU KapTHUHBI
MUDA;

-c(hOpPMUPOBAHHOCTH YCTOMUMBBIX YCTAHOBOK COLIMATbHO-OTBETCTBEHHOT'O IOBEJICHUS B
OKpy’Kalollel cpefie — cpee 0OUTaHUs BCETO JKUBOTO, B TOM UHUCIIE U YEIIOBEKA.



Conep:xkanue y4eOHOro mpeamera
Pabouas mporpamma Ha U3y4EHUEXUMHHUB OCHOBHOWUIIKOJIEOTBOIUT2
ydyeOHbIXUacaBHeAeMoBTeueHueABYX JeT (8 u 9 kimaccn).Beero140
yacos.[IporpammapeannzoBaHaBy4eOHMKAXX MU, BBITYIIEHHBIX M3 1aTeTbCKUMIIEHTPOM <K BeHT
ana-I'pad>>:
* KysneyoeaH. E., Tumoeald. M., I'apaH. H. Xumus.8 kiacc;
* KysneyosaH. E., Tumosall. M., I'apaH. H. Xumus.9 xnacc.
3a1auyHUKH:
H.E.Ky3nenoBa, A.H.JI¢Bkun. 3agaunuk no xumuu. 8 kiacc. - M.: Benrtana-I'pad.
H.E.Ky3nenosa, A.H.JI€BkuH. 3anaunuk 1o xumur. 9 kiacc. - M.: Berarana-I"pad.

[Ipenmer xumuu crneun@puyeH. YCIEIHOCTh €ro M3Y4eHHUs CBsi3aHa C OBJIAJCHUEM
XUMHUYECKHM SI3BIKOM, COOJIOJICHHEM TEXHHUKH O€30MacHOCTH MPU BHIMOIHEHHUH XUMHYECKOIO
HKCIIEPUMEHTA, OCO3HAHUEM MHOT'OUYHMCIIEHHBIX CBA3EH XUMHHU C APYTUMHU IIpEeIMETaMHU.

8 kiace
(24 B HENENIO, Bcero — 704)

Kypc xumum 8 xkjacca mpeamosnaraeT wu3ydeHue 2X pasfenoB. [lepBwiii  MmOCBAIIEH
TEOPETUUECKUM OOBICHEHUSIM XUMUUYECKUX SBJIEHUI Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHUSI U
CO3/1aéT MpOYHYI0 0a3y IS JaimbHEHIIero M3y4eHHus Kypca XUMUU. BTopoii pa3nen mocBséH
W3Y4YEHHUIO 3JIEKTPOHHOM TEOpHUM U Ha €€ OCHOBE PACCMOTPEHHUIO IMEPUOJUYECKOr0 3aKOHa U
CUCTEMBbl XUMHUYECKHX D3JIEMEHTOB, CTPOCHUS U CBOICTB BELIECTB U CYIIHOCTH XUMHYECKHX
peaKkuuid.

Tema 1

BBenenue (24)

[Tpenmert u 3anaun xumuu. OCHOBHBIE MOHATHUSA U Teopuu xumuu. JlaboparopHoe o6opyaoBaHue
U nipuéMsbl oOpatieHus: ¢ HuM. [IpaBuia TexHukH 0€30MacHOCTH MPH padoTe B KaOMHETE XUMUHU.
IIP Nel. Ilpasuna obpawenus ¢ xumuueckum o60pyooearuem

Tema 2

Ctpoenue atoma. Ctpykrypa Ilepmoanueckoii cucrembl xumuueckux sjiemeHtoB JI. HU.
MennesieeBa (9 u)

CocraBHble YacTH aToMa: AApO (MPOTOHBI W HEUTPOHBI), 3JIEKTPOHBI, UX 3aps]l M Macca.
du3nyuecKkuil CMbICII aTOMHOTO (TIOPSIKOBOI0) HOMEpa XUMHUUYECKOro snemeHta. CoBpeMeHHOe
ornpezesieHne XUMHUYECKOro 3eMeHTa. M30Tonbl — pa3HOBUIHOCTH aTOMOB OJJHOTO U TOTO K€
XUMHYECKOIO MJIEMEHTA.

CtpoeHue MEeKTPOHHBIX 00070YEK aTOMOB MEPBBIX JIBAIIATH XUMUYECKUX 31eMEeHTOB. [loHaTHe
00 DJIEKTPOHHOM CJI0€ (PHEPreTMYecKOM YpOBHE), O 3aBEpUICHHOM M HE3aBEpIICHHOM
AIIEKTPOHHBIX COSIX. MakcuMalbHOE YHCIO 3JEKTPOHOB Ha DSHEPreTUYECKOM YpPOBHE.
Knaccugukarus 37eMEHTOB Ha OCHOBE CTPOEHUS UX aTOMOB (METaJIIbl M HEMETAJLIBI).
Crpykrypa Ileprnonnueckoii CHCTEMBI XUMHUYECKUX AJIEMEHTOB U 3JIEKTPOHHOE CTPOEHUE aTOMa.
Manbie u Gonbliue Mepuoabl. ['pymnmbsl U MOATPYNIBI XUMHUYECKUX 3JEeMEHTOB. Du3nueckuit
CMBICTI HOMEPOB IMepHoJa U rpynnsl. MI3MeHeHre HEKOTOPBIX XapaKTEPUCTHK U CBOWCTB aTOMOB
XUMHUYECKHUX AJIEMEHTOB (3apsll sSapa, paanyc aroma, YUCIIO AJIEKTPOHOB, IBUKYIIUXCS BOKPYT
A7Ipa, METaJNINYECKUE U HEMETAIJINYECKIE CBOMCTBA aTOMOB 3JIEMEHTOB U JIp.) B MaJIbIX MTEpHOaxX
Y TJABHBIX MOATPYMNax. XapaKTepUCTHKA XUMHUECKOTO 3JI€MEHTa Ha OCHOBE €ro MOJIOKEHUS B
Ilepnonnueckol cucTeMe U CTPOCHHSI aTOMa.

JdeMoHcTpanus

[Tepuoanueckas cucrema xumudeckux sineMeHnToB J[. 1. Menaeneesa.

Tema 3

Xumunueckas cBsizb. CTpoenne Bemectna (13 1)

Xumnueckue Gopmyinsl. Maaexkc. OTHOCUTEIbHAS MOJIEKYJISIpHAsl Macca BellecTBa. Boruncinenus
o xumuueckuM gopmynam. [IpocTeie u cioxHbIE BEIIECTBA.



[ToHsITHSI 0 BAJIGHTHOCTH M XUMUYECKOM CBsi3U. KoBaneHTHasI CBsI3b, €€ 00pa30BaHHE HA TIPUMEPAX
MOJIEKYJI XJIOpa, a30Ta U XJIOPOBOAOPOA. DIEKTPOHHBIE U CTPYKTYpHBIEe hopmyibl. [lonspHast u
HENOJIsIpHasi KOBAJIEHTHBIE CBSA3U. DJIEKTPOOTPULIATEIIBHOCTh ATOMA XUMUYECKOTO 3JIEMEHTA.
BemectBa MoONEKyJIApHOTO CTpoeHus. Monexkyasapuas Kpucmaiiuyeckas peuiemkda. 3aKOH
IIOCTOSTHCTBA COCTaBa.

Honnast cBsizb, €e oOpa3oBaHHME Ha TMpuUMepe XJopuaa Harpus. BemiectBa HOHHOTO
(HEMOJIEKYJISIPHOT0) CTPOEHUSL. HOHHAs KpUCMANIUYecKas peuemkd.

[lonsitue creneHn okwucieHus. OnpenerneHUue CTENEHU OKUCIEHUS aroMa B COEAUHEHUHU.
CocraBieHne XUMHYECKUX (popMyI1 OMHAPHBIX COSTUHEHHI MO CTETIEHSM OKHUCIICHHUS aTOMOB.
KonnuectBo BemecTtBa. Monb — eauHuIla KoJinyecTBa Beniecta. Yucino ABoraapo. MomspHas
Macca.

JemMoHCTpauMu

1. Ilepuouueckas cucrema xumuueckux anneMeHToB /. .Menneneesa.

2. [Tnakatel co cxemamu 00pa30BaHUSI KOBAJICHTHON U MOHHON XUMUYECKOU CBS3U.

3. Mogenn MONEKYISIpHBIX (caxap, YIVIEKHCIBIA ra3, MOJA) M HOHHBIX (IIOBapeHHAs COJIb)
KPUCTAJUTMYECKUX PELIETOK.

4. Bosronka noja, HaraauHa.

5. Pasnuynble coequHeHMs] KOTUYECTBOM BellecTBa 1 MOJb.

JlabopaTopHslii onbiT 1

Onpenenenue MPUHAIICKHOCTH BELIECTB K MPOCTHIM WIIH CIOXKHBIM MO UX (popMyIam.
PacueTrHble 3a1aun

1. BeIwiclieHrie OTHOCHTEITHHOM MOJICKYTIIPHOM MacChI BEITIECTBA.

2. Beraucnenne MaccoBOi IO aTOMOB XMMHYECKOTO JIEMEHTA B COSMHEHUH.

3. Briunciienne MaccoBBIX OTHOUICHUH MEXAY XUMUYECKUMU 3JIEMEHTaMH B IAHHOM BEILIECTBE.
4. PacueTsl ¢ UCHOJb30BaHUEM (PU3NYECKUX BEIUYMH «KOJIWYECTBO BEILIECTBA» U «MOJISIPHAS
Macca.

5. YcranoBnenue npocreiiiei (opMysbl BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.

Tema 4

XuMnuyeckue peakunu. 3aKOHbI COXPaHEHHsI MAaCChI U YHepruu (84.).

CymHOCTh XMMHYECKUX SIBJIEHMH B CBET€ aTOMHO-MOJIEKYJsipHOro yueHus. [IpusHaku
MPOTEKAHUS XUMUUECKHUX peakiuil. [[puarHbl 1 HanTpaBIeHUs MPOTEKAHUS XUMHUYECKUX PEAKITUH.
[TonsiTrie 00 SHTPONUU M BHYTPEHHEH SHepruu BemecTBa. OOpaTUMOCTh XUMUYECKHX PEaKIIU.
[IpeBpatnieHune SHEPTUU MPU XUMUYECKUX PEAKIIMIX, YCITOBUS TPOTEKAHUS XUMHUYECKUX PEAKIIHH,
9K30- U AHAOTEPMHUYECKUE PEaKLUH. 3aKOHbI COXPAHEHUsI MAcChl U YHEPTUHU, UX B3aUMOCBA3b B
3aKoHe coxpaHeHus marepuu. CocTaBieHHE YpaBHEHHMH XHUMHUYECKHUX peakuuil. Pacuérbl mo
YPaBHEHUSM XUMHUYECKUX peakiui. TUIbl XMMUYECKUX PEaKIUi: pa3J0kKEHUs, COCIUHEHUS,
3amerenusi, oomeHna. O600IIeHNEe 3HAHUN 0 XUMHUYECKUX PEaAKITUsIX.

JemoncTpanuu. 1. [IpuMepsl XMMHUYECKUX peaKlMid pa3HbIX BUIOB: pPa3li0KEHHE MajaxuTa,
OuxpomMara aMMOHUS, B3aUMOJICHCTBUE COJITHOM KUCIIOTHI ¢ KapOOHATOM HaTpus U Jp. 2. ONbITHL,
WTIOCTPUPYIOIINE 3aKOH COXPAHEHUS MACChI BEIIECTBA: TOPEHUE CBEYH Ha BECAX C MOIJIOIIEHNEM
MIPOJYKTOB TOPEHMSI, OKUCIIEHHE METAJIJIOB B 3aKPBITHIX COCYJlaX CO B3BEIIMBAaHWEM, OOMEHHbIE
peakuu B mpudopax IUisl WLTIOCTpAUK 3aKoHa. 3. OMBITHI, WITIOCTPUPYIOIINE MPEBpaIleHuUs
Pa3IMYHBIX BUJIOB YHEPTUU ApYT B Apyra. Habop mMozeneit aToMoB.

JladoparopHnblie onbIThl. 1. [IpU3Haku npoTekaHUs XUMUUYECKUX PEAKIUN: HarpeBaHUE MEAHOU
IIPOBOJIOKM; B3aMMOJIEMCTBHE pPAacTBOPOB €IKOT0 HaTpa M XJOpUJAa MEIH; B3aUMOJIEHCTBUE
pPacTBOPOB YKCYCHOM KHCIOTHI U TUAPOKapOOHATa HATPHS; B3aUMO/ICHCTBHE PACTBOPOB XJIOPHOTO
’Kelle3a U KpPacHOM KPOBSIHOM COJIM; pacTUpaHHWE B CTYIKE MOPOIIKOB XJIOPHUJA aMMOHHUS U
raméHoil m3BecTu. 2. TUIBI XUMUYECKUX PEAKLMN: Pa3JIoKEHHE MallaXUTa; B3aUMOJAEHUCTBHE
xenes3a ¢ pactBopom xyopuaa meau (II), B3aumoselicTBre pacTBOPOB €IKOTO HATpa U XJIOPHOTO
xKeesa.

PacuétHble 3aqaun. Brrunciienne o XMMHUYECKUM YPaBHEHUSM MaccC, KOJIMYECTB BEILECTB: a)
BCTYIMHUBIIUX B PEAKINI0; 0) 00pa30BaBIINXCS B PE3YNIbTATE PEAKIIHH.



MeToabl XUMHUH

ITonsiTHE O METO/E KAaK CPECTBE HAYYHOIO ITO3HAHUS ACUCTBUTEIBHOCTH. METO/1bl, CBA3aHHBIE C
HETOCPEACTBEHHBIM HM3yYCHHEM BEIECTB: HAONIOJIEHHE, ONMCaHHWe, CPAaBHEHHE, XUMHYECKUI
skcriepuMeHT. [lonsitTne 00 MHAMKATOpax. XUMHUYECKHH SI3bIK, €ro BakHeWlue (yHKIUH B
XAMHYECKOW HAYKE.

JlaboparopHble onbIT. MI3MeHeHNEe OKpAaCKu UHANKATOPOB B PA3JIMUHBIX CPeAax

Tema 5

BemecTBa B oOKkpy:kamomeil Hac npupoae u Texuuke (54.).

BemectBa B mpupone: OCHOBHBIE CBEACHHS O BEIIECTBEHHOM COCTaBe reocdep M Kocmoca.
[Tonstue o Texnocdepe. Unctoie BemiecTBa U cMecu. CTENeHb YUCTOTHI M BUJIbI 3arpsi3HEHUS
BeulecTB. [IoHATHE O TOMOIEHHBIX M TE€TEPOreHHBIX cMecsiX. Pasgenenue cmeceil. Oumcrka
BElIEeCTB: (PHJIBTPOBAHUE, AUCTUJUIALINSA, KPUCTAJUIM3AIMS, SKCTparupoBaHue, xpomarorpadus,
BO3rOHKa. VeHTu(UKaIys BEUIECTB C IMOMOIIBIO ONPEAEICHUs TEeMIepaTyp IUIABICHHUS U
KHUIICHUSL.

BemectBa B TexHuke. [losydeHne BelIeCcTB C 3a/laHHBIMH CBOMCTBaAaMH — OCHOBHas IpoOiema
xuMuu. [ToHsTHE O BemecTBax Kak o ChIpbe, MaTepuaiax u NpoayKuuu. BemiecTBa oprannueckue
u Heopranudeckue. [lepBoHauYanbHBIE CBEICHUS O XUMHUYECKON TexHonoruu. llmaHerapHbiid
XapakTep BIMSHUS TEXHUKM Ha OKpyxarollyro cpeny. llpupogooxpaHurenbHOe 3HaueHUE
OUHCTHBIX COOPY)KEHUN U IKOJIOTUYECKU YHUCTBIX TEXHOJIOTUH.

[TonsiTre 0 pacTBOpax Kak FOMOT€HHBIX (PU3UKO-XUMUYECKIX CUCTEMaX. 3HAU€HHE PACTBOPOB JIJIs
JKU3HU 4YE€JIOBEKa, CEJIbCKOXO3SMUCTBEHHOIO M MPOMBIIUIEHHOIO MPOU3BOACTBA. PacTBopuMOCTh
BellecTB. BiusHue TexHnocdepsl Ha MPUPOHBIE TPECHBIE U MOPCKUE BObL. DaKTOPHI, BIUSAIOLINE
Ha PacTBOPUMOCTH TBEP/IBIX BELIECTB U ra3oB. MI3MeHeHre pacTBOPUMOCTH KHUCIIOPO/ia B CBSI3U C
3arpsisHeHreM Boj. Koadduuument pactBopumoctd. CrnocoObl BBIpRXKEHHS KOHIIEHTPALUU
pacTBOPOB: MaccoBas A0S, MOJISIpHAs KOHLEHTpaLUs.

Jemoncrpanun. 1. PazneneHne cMecedl pasiiMUHBIMA METOJAaMHU: METOJOM OTCTAaMBaHUS; C
MOMOIUIbIO JIEUTEIbHOW BOPOHKH; METOJOM KOJOHOYHOM xpomartorpaduu. 2. Kosmnexius
pasNMYHbIX COpTOB HedpTH, KameHHOro yris. 3. Koyuiekuus NpUpOIHBIX M CHHTETHYECKUX
OpraHMueckux BemecTB. 4. PacTBopeHue BelIECTB C Ppa3IUYHBIM  KO3PPUIHMEHTOM
pPacTBOPUMOCTH. 5. YCIIOBUS U3MEHEHHs paCTBOPUMOCTH TBEPABIX U ra3000pa3HBIX BELIECTB. 6.
TemoBeie 3¢ (HEKTH IPU PACTBOPEHUU: PACTBOPEHUE CEPHOM KUCIOTHI, HUTpaTa aMMOHHUSI.
JlaGopaTopuble onbIThl. 1. O3HakoMiIeHHE ¢ OOpa3liaMd MPOCTBIX M CJIOXHBIX BEILECTB,
MUHEPAJIOB U TOPHBIX NOpOJI. 2. Pa3znenenne cMecu cepbl U JKenesa, pa3/ieJIeHue cMecH HeTH U
Bojibl. 3. MHccnemoBaHue (U3MYECKUX UM XMMUYECKHX CBOWCTB TPHPOJIHBIX BELIECTB
(u3BecTHSIKOB). 4. MI3yueHue BIUSHUS TIPUMECEd B BEIIECTBE HA €ro (PU3NMUYECKUE U XUMHUUECKHE
cBOMicTBa (B3auMoJeiicTBUe 1a00paTOPHOTO M TEXHUYECKOTO KapOOHaTa KaJbIUs C COJSHOM
KHCI0TOM). 5. O0yriMBaHNe OpraHMYecKux BeniecTs. 6. CpaBHeHHE IPoO BOBI: BOJONPOBOIHOM,
U3 TOPOJACKOIO OTKPBITOTO BOAOEMA. 3HAKOMCTBO € OOpa3laMy HPOAYKIMH XUMHUYECKHX M
CMEXHBIX C HUM IPOU3BOJICTB.

IIpakTnyeckue padornl. 2. OuucTKa BEMIECTB METOAaMU (MIBTPOBAHMS, KPHCTAIIM3AIMH,
MIEPETOHKH, BO3TOHKH, XpoMaTorpaduu, sKkcTparupoBanus. 3. PacTBOprMOCTh BelIecTB

4. IlpuroroBiieHNE pacTBOPOB 3aJaHHOW KOHIIEHTPALUH.

Pacuérnbie 3amauu. 1. IloctpoeHue rpadukoB pacTBOPUMOCTH BEIIECTB TPHU PA3THIHON
temneparype. 2. Vcnosnbp3oBaHue rpaduKoB pacTBOPUMOCTH Uil pacu€ToB KOA(PPHUIIMEHTOB
pPacTBOPUMOCTH BelllecTB. 3. BriunciieHne KOHIIEHTpaluKl pacTBOPOB (MacCOBOM A0, MOJIIPHOM
KOHIIEHTPALlMM) 10 Macce pacTBOPEHHOIO BellecTBa W 00BEMY WIIM Macce pacTBOpHUTENs. 4.
Bbruncnenne maccel, 00beMa, KOJMYECTBA PACTBOPEHHOIO BEIIECTBA M PACTBOPHUTENS IO
OIpPENEIEHHON KOHIEHTPALMY PacTBOpa.

Tema 6

IonsTue o razax. Boznyx. Kuciaopoa. I'openune (54.).

[TonsTue o razax. 3akoH ABoraapo. Bo3ayx — cmeck razoB. OTHOCUTENbHAS TIJIOTHOCTh Ta30B.



Kucnopon — XxuMn4eckuil 35IeMEHT U IPOCTOE BEIIECTBO. VcTopust oTKpeITHA KHcaopoaa. Cxema
onbiToB . ITpuctinu n A.JI.JIaByasne.

Annorponusi. O30H. 3HaueHrue 030HOBOTO cios 3emun. [IpobdiieMa HapyllIeHHs €To 1EJIOCTHOCTH.
[ToBrbilIeHNE coiepKaHMsI 030HA B IPU3EMHOM CJIO€ aTMOC(EPHI.

[Tosryuenue Kuciaopoa B MPOMBILUIEHHOCTH U 1abopaTopuu. XUMUUYECKUE CBOMCTBA KMCIOPO/aA.
[Tpouecchl ropeHust 1 MeUIEHHOTO okucieHus. [I[pumenenue kucnopoaa.

Atmocdepa — BozaymHas o0onouka 3emian. TeHAeHIuN W3MEHEHHs COCTaBa BO3ayxa B XXB.
OcHOBHBIE HCTOYHUKH 3arpsisHeHUs arMmocdepbl. TpaHCHOPTHBIM MepeHoC 3arpsA3HEHUN.
Kpyrosoport kucnopoaa B npupozae. O BceMupHoM 3akoHe 00 atmocgepe.

HMemoncTpanuu. 1. [Tonydenue kucnopona. 2. Cxkuranue B armochepe Kuciaopoza, Cepbl, yris,
KpacHoro Qocdopa, Hatpus, sxeneza. 3. Ilomydenuwe o3ona. 4. B3aummopelicTBhe 030Ha C
pacTBOpamMH MHAWTO U HoauAa Kanus. 5. OnbIThl, MOATBEPKAAIOIINE COCTaB BO3Ayxa. 6. ONbITHI
110 BOCIUIAMEHEHUIO U FOPEHMIO.

IIpakTuyeckas padora. 5. [lonyueHue KUCIOpO1a U U3yYEHUE €r0 CBOMCTB.

Pacuérnble 3agaun. 1. OmnpeneneHue OTHOCUTENBHOM IJIOTHOCTH Ta30B MO 3HAYCHUSIM HX
MOJIEKYJISIpHBIX Macc. 2. OmpeseneHrne OTHOCUTENbHBIX MOJIEKYJISPHBIX MacC ra3000pa3HbIX
BELIECTB 10 3HAYEHUIO UX OTHOCUTEJIBbHOM IJIOTHOCTH.

Tema TBOpueckoit paboThl. IcTOUHUKY 3arpsizHeHUs aTMOc(hephl U CIIOCOOBI €0 MPEO0 I0JICHUS.
Tema 7

OcCHOBHBIE KJIACChI HEOPraHUYecKux coequHenni (114.).

Oxcuipl — cOCTaB, HOMEHKIIATYypa, kiaccudukanus. [loHsatue o ruapokcugax — KHCIOTaxX U
ocHoBaHusX. Ha3Banus u cocraB ocHoBaHuil. ['mapokcorpymnmna. Knaccudukanus KHcIoT, Ux
cocraB, Ha3BaHus. CocTaB, HA3BaHUS COJICH, MPaBHJIA COCTABICHUS (DOPMYJT COJICH.

XUMHYECKHE CBOWCTBA OKCHAOB. BIHsSHUE cocTaBa KHUCIOT Ha XapaKTep HX CBOMCTB (Ha
pUMepax COJISIHOM M cepHOM kucioT). O0mue XuMUYecKue cBOMCTBa KUCIOT. PacTtBopuMocTh
kucnoT. Kucnoruele poxan. @dusmueckue CBOWCTBA U CIOCOOBI TOMYYEHHUS IIENOYEH.
XUMHYECKHE CBOMCTBA coJiel (B3aMMOJCHCTBHE PAaCTBOPOB COJIEH C pacTBOpaMH IIEJIouYed U
MeTannamu). ['eHeTHueckas CBSI3b KIACCOB HEOPTaHUYECKUX COeTUHEHHH. AMGOTEpHOCTS.
Okcuapl M ruApoKcuibl, oOnanatome am@poTepHbIMH cBoWcTBaMu. Krnaccudukanus
HEOpraHWYeCKHUX BemiecTB. lleproanueckoe n3MeHEeHne CBOMCTB XMMUYECKHX 3JIEMEHTOB U MX
coeIMHEHUH (Ha IpUMepe OKCUIOB, TUAPOKCUIOB U BOJOPOIAHBIX COETUHEHUN).
Jemoncrpanuu. 1. O6pa3upl cOeTUHEHUI — MpeACTaBUTENeH KUCIOT, Coliel, HepacTBOPUMBIX
OCHOBaHUH, mienoden, oKCuaoB. 2. ONbITHI, WUIIOCTPUPYIOIINE CYIIECTBOBAHUE M€HETHUECKON
CBSI3M MEX]y coequHeHusIMU (ocdopa, yriaepoaa, HaTpusl, Kaiblus. 3. B3aumoaeicTBue Kanpius
u HaTpus ¢ Bojoil. 4. JlelictBue WHAMKATOPOB. 5. ONBITH, WUTIOCTPUPYIONIUE XUMHUYECKUE
CBOICTBA OTJIENBHBIX KIIACCOB HEOPTAHUYECKUX coeTuHEHU. 6. OOpa3Ibl IPOCTHIX BELIECTB U UX
COeTMHEHUH (OKCHIOB U THAPOKCHJIOB), 00Pa30BaHHBIX DJIEMEHTAMH OJTHOTO TIEPHUO/IA.
JlaGopatopusbie onbIThl. 1. PaccmoTpenune o6pasuoB okcumoB (yriepoaa (IV), Bomopona,
dochopa, Menu, Kaiblus, Keile3a, KpemHus). 2. HaOmroneHue pacTBOPUMOCTH OKCHIOB
TIOMUHMS, HATpUs, Kanblusa, MeAu B Boje. 3. OmnpezaeneHne cpebl MOTyUYeHHBIX PaCTBOPOB C
MOMOIIBIO HHANKATOpa. 4. PaccMoTpeHue o0pas3iioB colieil U onpeielieHue NX paCTBOPUMOCTH. 5.
B3aumopneiictBue okcuaoB KaiblMs M ocdopa ¢ BOAOH, OmpeneneHHe XapakTepa
00pa3oBaBIIeTOCs THAPOKCHIA C TIOMOIIBI0 HHANKaTOopa. 6. B3anmoneticteue oxcuaoB meau (1)
Y IIUHKA C PACTBOPOM CEPHOM KUCIOTHI. 7. [lomyueHue yriiekuciaoro ra3a u B3auMOJIEHCTBHE €r0
C U3BECTKOBOI BOJIOM. 8. McciaeqoBanne CBOMCTB COJITHOM U CEPHOM KUCIOT C UCIOIb30BaHUEM
WHAUKATOpPOB. 9. B3aumoseiicTBue MeTalaoB (MarHus, LWHKA, XKejle3a, MeIH) C pacTBOpaMu
kucioT. 10. MI3MeHeHne OKpacku MHIMKATOPOB B pacTBopax menouded. 11. B3zammopeincrteue
pPacTBOPOB KHUCIOT €O mienodamu. 12. B3aumoneiicTBue pacTBOPOB KHUCIOT C HEPACTBOPUMBIMU
ocHoBaHusMU. 13. TlomydyeHre HEPACTBOPHUMBIX OCHOBAHHMH W HCCJIEIOBAHHE WX CBOMCTB (Ha
IIpUMepe THAPOKCHIA [IUHKA).

IIpakTnyeckas padora. lccienoBanue CBOMCTB OKCUOB, KUCIOT, OCHOBAHUH.

Tema 8



XuMHn4ecKHe peakunu B CBeTe JJIeKTPOHHOU Teopuu. (54.).

duznyeckasi CyIHOCTh XUMUYECKOUN peaKiuu.

OnekTpoHHble ypaBHeHUs JIbtouca. Peakiuu, nporekaromme ¢ M3MEHEHHUEM U 0€3 M3MEHEHUs
cTernieHel okuciaenus. Knaccudukanus XMMHUYECKUX PEeaKIfii B CBETE JIEKTPOHHON TEOPHH.
Tema 9

Boaopoa u ero BaxkHeiimue coexuHenns(29)

Bonopon B kocmoce. SAnepusie peakiuu Ha Connie. Bogopon B 3emuoit npupoze. [lomyuenue
BOJIOpoJia B JiabopaTopuu. Bogopoa — XUMHUYECKU 3JIEMEHT U MPOCTOE BELIECTBO. JHEPTUs
CBSI3U B MoOJeKyje Bogopoaa. M3otombl Bojopoaa. dusmyeckue U XMMUUYECKHE CBOMCTBa
Bojoposa. Bogopon B OBP. Ilpumenenue Bomopoaa. [IpomslinnieHHOE moJydeHHE BOAOPOAA.
Bosiopon — skoi10rnyecku YucTOe TOIIMBO; MEPCIEKTUBBI €ro UCTOob30BaHus1. OKCHA BOAOPOa
— BOJA: COCTaB, NPOCTPAHCTBEHHOE CTPOEHHUE, BOJIOPOAHAS CBsI3b. DUMKO-XUMHUYECKUE
cBoiicTBa BOJIbI. MI30TOMHEIM cocTaB BoAbI. Tspkenast Bojga 1 ocoOeHHOCTH ee CBOMCTB. [lepokcun
BOJIOPOJIa: COCTaB, CTPOCHHE, CBOMCTBA, MPUMEHEHNUE, Tepokcu Bogopoaa B OBP.
JMemoncTrpanuu. 1. Ilomydyenue Bomopoja B Jsiabopartopuu. 2. 3apsiika U HCIOJIb30BAHHUE
annapara Kunma. 3. Jlerkocts Bomopoma. 4. Huddysus Bomopoma. 5. ['openue Bomopoaa.
BoccranoBnenue Menu M3 ee OKcuaa B TOKE Bojopoda. 7. ONBITHL, MOATBEPKIAIOIINE
XUMHUYECKHE CBOMCTBA BOJIbI. 8. XMHUYECKUE CBOMCTBA MEPOKCH 1A BOJOPOIA.

Jladoparopubie onbiThbl. 1. TlomydueHue BogOpoja ¥ M3yYE€HHUE €ro CBOWMCTB. 2.
BoccranoBurenbHbIe CBOMCTBA BOAOPOIA.
Tema 10

I'anorennl (34)

XapaKTepI/ICTI/IKa raJIOr¢HOB KaK XUMHWYCCKUX 3JICMCHTOB U IMMPOCTHIX BEIICCTB. CTpOGHI/Ie aToOMOB
rajioreHoB. HaxoxieHue ranoreHoB B mpupojie. Pu3nyeckue 1 XUMUYECKHE CBOWCTBA raJIOr€HOB.
[TonydyeHue xJiopa M XJIOPOBOAOpOAAa B JIaDOpaTOPUU U NIPOMBILUIEHHOCTH. buonormueckoe
3HA4YEHHE rajJoreHoB. ['aloreHsl U OTPaBIISAIOIINE BEIIECTBA.

JMemoncTpauumn. 1. [Tonydenne xmopa. 2. B3aumoseiicTBue ¢ XJ0poM HaTpusi, CYpbMBI, JKele3a,
KkpacHoro ¢ocdopa. 3. OGeciBedrBaHUE XJIOPOM Kpacsauux BemecTs. 4. CHHTE3 XJIOPOBOIOPOAA.
5. [Mony4yenue Xa0poBOAOPOIa peakineld 0OMEeHa U pacTBOpEHUE €ro B Boje. 6. Bzaumopeiicteue
Opoma 1 Hoja ¢ MeTalJlaMH; pacTBOpa Moja ¢ Kpaxmainom. 7. PactBopenne 6poMa u moja B Bozie
Y OPraHUYECKUX PACTBOPUTENAX. 8. B3auMHOE BHITECHEHHE TaJIOTE€HOB.

Pacuernbie 3anauun. Boruncnenue o0bema ra3oB Mo KOJTHUYECTBY BELIECTB.

9 kyace

(24 B HEnemt0, Bcero — 684)
Kypc xumuu B 9 kiacce usywaercs mo pasjenaMm. B pasnene TeopeTuyeckre OCHOBBI XHMUU
paccMaTpUBAIOTCSl 3aKOHOMEPHOCTH IMPOTEKaHWs XMMHUYECKMX peakIuii U OCOOCHHOCTH
B3auMoJeiicTBus pacTBOpoB. [lonmydyeHHble 6a30Bble 3HAHHS TOMOTYT B OCBOCHHH CIIEIYIOIINX
pas3ziesnoB, MOCBSAIIEHHBIX XMMHUU HEMETAVIOB M METAJUIOB, U IOJIYYUTh MpPEJCTaBICHHUE 00
OpPraHMYECKUX COEAMHEHHUAX. 3aBepIIacT Kypc pasflesl O MPaKTUYEeCKOW 3HAYMMOCTH XUMHUU B
MIOBCEIHEBHOM JKHU3HH.
Tema 1
IToBTOpEHNE HEKOTOPBIX BONPOCOB Kypca XuMuHM 8 kiaacca (24)
CBoiicTBa BaXXHEWIIMX  KJACCOB  HEOPraHWYECKMX COCAMHEHUH B  CBETE  TEOPHUH
IEKTPOJINTUYECKON JUCCOLUALINH.
IIpakTuyeckas padora
Pemenune »skcrnepuMEHTANBHBIX 3a37ad MO TemaM «BaxHellime Kiacchl HEOPraHMYECKHX
COCTUHEHUN .
Tema 2
XuMHYeCKHEe PeaKIUH U 3aKOHOMEPHOCTH UX NpoTeKkanus (44)
Tennosoii 3¢ dext. TepmoxuMudeckoe ypaBHeHHE. XUMHUECKash KHHETHKA.



ITonsiTHE O CKOPOCTH XUMHUYECKON peakuuu. Peakuuy romMmoreHHsle U rereporeHssie. GakTopel,
BIMAIOIIME HAa CKOPOCTh XMMHUYECKHUX PEaKLMil: MPUPOJa, KOHLEHTpALUsl BEIIECTB, IUIOIIAIb
IIOBEPXHOCTU CONPUKOCHOBEHHUS PEAruPyIOLIUX BELIECTB, TEMIIEPATYpa U KaTaIu3aTop.
HeoOpartumelie u o6patumsbie peakiuu. Kiiaccupukanys XuMHYECKUX PEaKIIHil.
JeMoHCcTpanuu
OnbIThl, MOKA3bIBAIOLIME 3aBUCUMOCTh CKOPOCTH XHMHMYECKMX PpEaKIUd OT MPUPObI
pearupyromux BEIIeCTB (B3aUMOJCHCTBUE AIOMUHHUS M JKeJe3a C COJSHOM KHUCJIOTON WU
B3aMMOJICICTBHE IIMHKA C YKCYCHOW U COJITHOM KHUCJIOTaMH), KOHIIEHTpPAlMM U TeMIlepaTyphbl
(B3aumoselicTBue nuHka win okcuaa meau(ll) c cepHoil kucaoToi pa3inyHON KOHLEHTPALUU IPU
pa3IMyYHBIX TemIepaTypax), KaTanuzaropa (pas3iiokeHue MEepoKCHIa BOJOpOJa B MPUCYTCTBUU
okcua mapranma(lVv)).
JlaGopaTopHBIH OTBIT
BiusiHue muiomaam noBeEpXHOCTH TBEPAOIO BELIECTBA HA CKOPOCTh PACTBOPEHUS MEJIa B COISTHOM
KHCIIOTE.
Tema 3
PactBopbl. Teopus d1ekrpouruyeckoii guccouuanuu (119)
[TonsiTue o pacTBOpax. DIEKTPOIUTHI U HEIJEKTPOIUTHI. Peakiun HOHHOTro 0OMeHa.
XHUMHYECKUE CBOMCTBA KUCIIOT, COJIEH U OCHOBAHHI B CBETE TEOPUHU 3IEKTPOIUTUYECKON
JUCCOLIMAIINY.
1IPNe] Pewenue s3KkCnepumMeHmManbHulx 3a0ay Ha pacno3Ha8anue KamuoHo8 U AHUOHO8
Tema 4
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuuu (5 1)
OnpeneneHue OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX peakiuil. OKUCIUTETN U BOCCTAaHOBUTEIIU.
OKHMCIHUTENbHO-BOCCTAHOBUTENIbHAS JBONCTBEHHOCTh. COCTaBIE€HUE YpPaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIIMH METOJOM AIEKTPOHHOIO OaJiaHca.
JleMoHCTpan U
1. BaumopeiicTBre CONSTHON KUCIOTHI C IUHKOM M OKCHJIOM KaJIbLUS.
2. I'openue cepsl (yriis) u B3auMoaeicTBre okcua cepbl(1Y) ¢ Bogo.
JlabopaTopHblii ONbIT
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
Tema S
O6mas xapakTepuCTHKA HeMeTaJL10B(34)
XUMHYECcKHUe 3JIEMEHThI-HEMETAIUIbl. PacipocTpaHeHne HEMETANINYECKUX 3JIEMEHTOB B
npupoze. Ilonoxxenue 31eMEHTOB-HEMETAIIOB B IEPUOANYECKON CHCTEME.
Tema 6

Boaopon u ero Baxueiimme coeqimHeHus (24)
Bomopon — xumudeckuil snemeHT. CTpoeHHE aTroma, 3JEKTPOOTPULIATENbHOCTh U CTETEHU
okucnenus. [lonoxenne Bogopona B Ilepuognueckoii cucreme. Boropon — npocroe BenecTso.
Monekyna Bomopoxa. Haxoxnenme B mpupoze. [lomyuenue Bomopona M ero (u3UYECKUe
CBOWCTBAa. XHUMHMUYECKHE CBOWCTBA (OKUCIUMENbHO-60CCMAHOBUMENbHASL O0BOUCMBEHHOCHIb)
BOJIOPOJIa: B3aUMO/JICHCTBUE C HEMETANIaMH, aKMUBHbIMU MEmallamMu U OKCUJIaMU METaJUIOB.
Bonopon — skonorudecku unctoe Tornso. IIpuMenenne Bogoposa. Mepsl pe1oCTOPOKHOCTH
npu paboTe ¢ BOAOPOIOM.

MonsipHblii 00beM raza. OTHOCUTEIbHAS IUIOTHOCTH I'a30B.
Oxkcun Bogopona — Boga. CocraB, CTpOCHHE.
XVUMHUYECKHUE CBOMCTBA BOJBI: B3aUMOJICHCTBHE C AKTUBHBIMH MeTasilaMd (IIEJIOYHBIMU U
[IEJIOYHO-3€MENIbHBIMM) U OKCHJIaMU 3THX METaJUIOB, C KHCIOTHBIMU OKcujaamu. KucnoTtHo-
OCHOBHBbIE CBOMcTBa Boabl. Kpyrosopot Boxbl B npupoje. Boxa u 310poBbe. OxpaHa BOJHBIX
pecypcoB. O4uucTKa BOJIBI.
JleMoHCTpanuu
1. [TomyueHnue BOAOpOaa M O3HAKOMIICHHE C €T0 (PU3MUYESCKUMHU M XUMHUUECKHUMU CBOHNCTBAMH.
2. Mozienb MOJIEKYJIbI BOJBI.



3. OuncTka BOJbI NEPETOHKOM.

4. B3aumogeiicTBue BOJbl ¢ HaTpueM, okcuaoM (ocdopa(y) u OKCHIOM KajblMsl, UCIBITAHUE
[IOJIyYEHHBIX PACTBOPOB I'MIPOKCH/I0OB MHAUKATOPAMH.

Pacuernnie 3agaun

1. PacueTsl ¢ uCHOIb30BaHNEM (PU3UUECKON BETMUMHBI «MOJISIPHBIA 00BEM Tra3ay.

2. OnpeneneHue OTHOCUTEIbHOM MIIOTHOCTH Ia30B.

3. Beruuciienue no ypaBHEHHSIM XUMHUECKUX PEaKIMii 00bEMOB ra3oB IO W3BECTHOW Macce MITN
KOJINYECTBY BEILECTBA OJHOI'O M3 BCTYMAIOIIUX B PEAKIMIO WM 00pa3yIoLIUXCs B pe3yibTare
peaxKIuy BEIIECTB

Tema 7

I'anorensl (5 4)

OOmast XapakTepuCTUKa TaJOr€HOB HA OCHOBE IIOJIOKEHUS XHMUYECKHUX DSJIEMEHTOB B
[Tepuoaunueckoit cucreme. CXoAcTBa M pa3ivyusl B CTPOEHUU aTOMOB 3JIEMEHTOB IOJTIPYIIIHI.
Monekysbl MPOCTBIX BEIIECTB U TaJOr€HOBOAOPOJOB. PU3NYECKHME M XMMUYECKUE CBOMCTBA
raJIoreHOB.

Xnop — xumudeckuil simemMeHT. CTpoeHue aToMa, 3JIEKTPOOTPULATEIBbHOCTh W CTEIEHb
okucieHusa. Xyop — mnpocroe BemectBo. Haxoxnenue B mpupoge. [lonydeHue xiaopa v ero
¢du3nyeckue CBOICTBA, PACTBOPUMOCTh B BOJe (XJOpHas BoJa), JeHCTBUE HA OPraHU3M.
XuMuyeckue (OKUCIUTENbHBIE) CBOMCTBA XJIOpA: B3aUMOJICHCTBUE C METaNIaMU U BOJIOPOJIOM.
[TpumeHneHue xJopa.

XI0pOBOJOPO U COJISIHASL KMCIIOTA: MOJyueHue, cBoiicTBa. KauecTBeHHast peakuysi Ha XJIOpUA-
WOH.

®top, OpoMm, mox. CpaBHHTENbHAs XapaKTEPHUCTUKA OKHUCIHUTENBHBIX CBOWCTB TaJIOTEHOB.
KavecTBeHHbIe peakiiuy Ha OpOMU/I-, HOAUI-UOHBI U HOI.

IIpuMeHeHne raJloreHoB U UX COETMHEHU.

JleMoHCTpan U

1. O6pa3ibl rajJoreHoB — MPOCTHIX BEIIECTB.

2. IlonydeHne XJIOpHOM BOJBI.

3. ObecliBeunBaHuE XJIOPHOM BOJOM KpaCSIIUX BEIIECTB.

4. CpaBHEHHME paCTBOPUMOCTU MOJa B BOJE, BOJHOM pacTBOpPE MOAUAA KaJIUid U OPraHUYECKHX
pacTBOpPUTEINSX (CIIUPTE).

5. Ilonyyenue XJI0pOBOIOPOIA U COISTHON KUCIIOTBHI.

Tema 8
IMoarpynna kucuopona (84)
Kucaopon — xumuueckuii snemeHT. CTpoeHHE aTOMa, 3JIEKTPOOTPULIATEILHOCTh M CTEIEHU

okucnenud. Kucnopon — npocroe Bemectso. Haxoxnenue B npupose. Ilomyuenue kucnopona,
ero GU3MYEeCKue W XUMUYECKHE (OKHCIUTEIbHBIE) CBOMCTBA: B3aUMOJICHCTBHE C METaUIaMH U
HeMeTa/laMU. Posib KMCIIOpo/ia B IPUPOJIE U €70 IPUMEHEHHE.

AmnnoTponHbsle BuJou3MeHEeHUsI kuciopoaa. O3zoH. Ilomydyenue, cBoiicTBa U HpPHUMEHEHHUE.
JeiicTBre 030Ha Ha opraHu3M. O30HOBBII IIUT 3€MJIH.

Cepa. CtpoeHue atoma, CTeNeHU OKucieHus, auioTponusi. Cepa B npuponae. dusznueckue u
XUMHUYECKHE (OKHCITUTETHbHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTh) CBOMCTBA CEPhI: B3aUMO/IEii-
CTBHUE C METaJlJIaMH, BOJIOPO/IOM M KHUCIOPOIOM.

IIpuMeHeHue cephl.

Ceposooopoo. Haxooxcoenue 6 npupoode, nonyuenue, uzuueckue u Xumudeckue CEOUCMEA.
Heticmsue cepogodopoda na opeanuzm. Cepogodopoonas xucioma. Cynbguosi. Kauecmseennas
peakyus Ha cyrb@uo-uon. Ilpumenenue ceposodopooa u cynv@uoos.

Oxcup cepoi(1Y). [lonyuenue, coiictBa u npuMmeHeHue. CepHucras kucnora. KauectBeHHast
peakius Ha CyIb(UT-UOH.

Oxcup cepoi(Y1). [lonydenue u cBoicTBa.

CepHasi kucJjgoTa, ee (Qu3nueckue W XHUMHYECKHe cBoicTBa. CBoicTBa pa30aBICHHOW U
KOHLICHTPUPOBAHHOW CEPHOM KHUCIOTHI. JI€MCTBHE KOHLICHTPUPOBAHHOM CEPHOM KHCIIOTHI HA



opranusM. Cynbatsl. KagecTBeHHast peakuusi Ha CyiIb(ar-uoH. 3HAYCHUE CEPHOI KUCIIOTHI B
HapOJIHOM XO34HCTBE.

JleMoHCTpaL U

1. IToixydeHue KUcI0poia U O3HAKOMJIEHHE C €ro GU3NYECKUMHU U XMMUYECKMMH CBOMCTBAMH.
2. B3aumopeicTBue ceppl ¢ METAJUIaMHU U KMCIIOPOJIOM.

3. PacniozHaBaHue cyiab(pua- U Cyab(UT-HOHOB B paCTBOPE.

JlabopaTopHbIii onbIT 8

KavecTBeHHas peakuus Ha cyab(paT-HOH.

IIpakTHyeckas padora 3

Pemenue sxcniepuMeHTanbHbIX 3aa4 o TeMme «lloarpymnmna kucnoponar.

PacuetrHble 3a1aun

1. Pemenue 3a1a4 o maTepuany TEMBI.

Tema 9

IMoarpynna a3zora (84)

Baxkneiiue BOgOpOIHbIE U KUCIOPOIHBIE COEIMHEHUS JIEMEHTOB MOATPYIIIBI a30Ta, UX
3aKOHOMEpPHbIE U3MEHEHHUS.

IIP Ne 2 [lonyuenue ammuaxa u uzyuenue e2o C80UCme

Tema 10

Moarpynna yriaepoaa (64)

DJEKTPOHHOE CTPOEHHUE aTOMOB 3JIEMEHTOB IOATPYIIIBI YTIEPOJia, UX paclpOCTpaHEHHE B

IIPUPOLE.
IIP Ne 3 Ilonyuenue y2nekucinozo 2a3a u uzyyeHue e2o c8oucmas
Tema 11

MeTtasibl (1249)

Oomume cBoiictBa MeTasioB (7)

DJeMeHThI-METalIbl B IPUPOJIE U B Meproanyeckoit cucreme. Obume u cnennpuieckue
¢dusndeckue cBoiictBa MerauioB. OO0mMe cBeeHus O cruiaBax. [[oHsATHE KOPPO3UH METAILTIOB.
Mertaiel rIaBHBIX U MOOOYHBIX MOArpy (9)

CtpoeHne aTOMOB XUMHYECKUX 371eMeHTOB [A- u [TA- rpynm, ux cpaBHUTEIbHAS
xapakTtepucTtuka. dusnueckrne 1 XMMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB, OKCUIOB U
TUAPOKCUAOB, coneil. [I[ppuMeHeHne NIeTOYHBIX U IEJI0YHO3EMEIbHBIX METAJUIOB, AIFOMUHMS,
xKenesa

IIPNe 4 Pewenue sKkcnepumMeHmanbHuix 3a0ay

Tema 12

O06o0menue no kypey xumuu 8-9 kiacca (24)



TemaTnueckoe MIIAHKPOBAHKE

Ne Paznen/rema Kon-Bo vacos, | Ipakruueckas
OTBOJUMBIX Ha YaCTh/KOJIMYECTBO
U3yYCHHE TEMBI 11acos,
KOHTPOJIBHBIE
paboThI
Xumus 8 Kiaace
1. Baeaenue 2 [Ip.p.-1
2. Crpoenue aroma. Ctpykrypa Ilepuoandeckoit 9 Kp.-1
CUCTEMBI XUMHUUecKuX 31emenToB JI.J11.MeHzeneesa
3. Xumunyeckas cBsi3b. CTpoeHHE BellecTBa 13 Kp.-1
4. XUMHUYECKUE PEAKITHH 8 Kp.p.-1
5. BemectBa B npupoje ¥ TEXHUKE ) Ip.p.-2
Kp.p.-1
6. [TonsiTue o razax. Bo3ayx. Kucnopon. ) [Ip.p.-1
["openue Kp.p.-1
7. OcHOBHBIE KJIaCChl HEOPraHUYECKUX 11 [Ip.p.-1
COE€IMHEHUN
8. XVMHYECKUE PEAKIIUU B CBETE 3JIEKTPOHHOM ) Kp.p.-1
TEOpUU
9. Bognopon u ero coenunenus 2 [Ip.p.-1
10. | layorensr 3 -
Xumus 9 kiaace
1. [ToBTOpEHME. 2 -
2. XHUMHUYECKUE PEAKIINN U 3aKOHOMEPHOCTH MX 4 [Ip.p--1
IPOTEKaHUS
3. PactBopsl. Teopus 3meKTpoIUTHYECKON 11 IIp.p.-1
JICCOIIMALIUT Kp.p.-1
4. OKHCIUTENBHO — BOCCTAHOBUTEIIbHBIE ) Kp.p.-1
PEaKINH.
5. OO0m1as xapakTepuCTUKa HEMETAIIIOB 3 -
6. Bonopon u ero coequneHus 2 IIp.p.-1
7. ["anoreHsi. ) [p.p.-1
8. [Toarpynna xuciopoaa. 8 Ip.p.-1
Kp.p.-1
9. [Toarpymma azora 8 Ip.p.-1
10. | Iloarpynmna yriepona. 6 Ip.p.-1
Kp.p.-1
11. | Metansl U UX COEIUHEHUS. 12 IIp.p.-1
Kp.p.-1
12. | O6006meHue o Kypcy Xumun 9 kiacc 2 -







