MynuunaisHoe O KeTHOE 0011e00pa3oBaTesbHOE YUPEKICHHE
«ToreMmckas cpeanss oOpa3oBarenbHas 1mKomna Nely

IMpunsra
Ha [eJaroru4eckoM COBETE
npotokoi ot 30.08.2021 Nel

PABOYASA ITPOI'PAMMA
11O YYEBHOMY IIPEJIMETY

XUMUA
8-9 KJIACCHI

CocraButens: MockoBkruHa Onbra I[MI/ITPI/ICBHa, YUUTCIIb XUMHUU BBICIIIEH KBaJII/I(bI/IKaHI/IOHHOﬁ
KaTCTroOpruun

2021



1. Ilnanupyembie pe3yJibTaThl OCBOCHUSI Y4eOHOI0 mpeaMeTa

N3ydyeHne XuMHM B OCHOBHOM WIKOJE JAET BO3MOXHOCTH JIOCTUYb CJICIYIOLIHMX
pE3yJIbTaTOB B HAIIPABJICHUH JIMYHOCTHOIO PA3BUTHS:
1) BocnuTaHWe PpOCCUMCKOW TIpakJaHCKOM WAEHTUYHOCTU: MATPUOTH3MA, YBAXKEHUSA K
OtedecTBy, NPOIIJIOMY M HACTOAILEMY MHOIOHAllMOHAJILHOIO Hapoaa Poccuu; oco3HaHue cBoei
THUYECKON NPHUHAJUIEKHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJIBTYPbl CBOETO HapOJa, CBOET0 Kpa,
OCHOB KYJIBTYPHOI'O Hacjenus HaponoB Poccum M 4eaoBedecTBa; yCBOCHUE I'YMAaHUCTHYECKHX,
JEMOKPATUYECKUX U TPAJUIIMOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIBLHOTO POCCHICKOTO OOIIEeCTBa;
BOCIIMTAHHUE YYBCTBAa OTBETCTBEHHOCTH U J0JIra nepex PonnHou;
2) ¢dopMupoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yyaroIuxcst K CaMOpa3BUTHUIO M €aMOOOPa30BaHUI0 HAa OCHOBE MOTHBALIMU K OOY4EHUIOU
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHMIO JalbHEHIIEH WHAMBUIYAIbHON TPAaeKTOpUU
o0Opa3oBaHus Ha Oa3e OPUEHTUPOBKH B MUpE ITpodeccuii U NpodecCHOHaNbHBIX IPEANOYTEHUN ¢
y4€TOM YCTOWYMBBIX IIO3HABATEJIbHBIX MHTEPECOB, a TaKKe Ha OCHOBE (OPMHUPOBAHUS
YBa)XXKMTEJIbHOTO OTHOLIEHMS K TPYly, Pa3BUTHUS OIbITA YYACTHS B COLIMAIILHO 3HAYUMOM TPYIE;
3) dbopmupoBaHHE ILETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HayKM M OOLIECTBEHHOM MPaKTHKH, YUUTBIBAIOLIETO COLMAIbHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOIO MUPA;
4) ¢dopmupoBaHHE KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILEHUH U COTPYIAHHMYECTBE CO
CBEpCTHUKAMH, JETbMM CTapllero M MIAQUIEr0 BO3pacTa, B3pOCIBIMH B IpoLEcce
o0pa3oBaTesbHON, 00IIECTBEHHO-TI0IE3HOM, Yy4eOHO-UCCIIe10BaTEIbCKON, TBOPUECKOM U APYrHX
BU/JIOB JIEATEIBHOCTH;
5) ¢dopMupoBaHHe LIEHHOCTH 310pOBOrO0 M Oe30macHOro oOpas3a KHM3HM; YCBOEHHUE IPABUI
VMHAMBUAYAJIbHOTO M KOJIJIEKTUBHOTO O€30I1aCHOrO IMOBEJCHUS B YPE3BBIYAWHBIX CUTYyalUsX,
YTPOKAIOIIUX KU3HU U 370POBbIO JIIOJIEH, IPABUJI IIOBEJCHHS HAa TPAHCIIOPTE U Ha 1OPOTax;
6) hbopMHpOBaHHE OCHOB 3KOJIOTUYECKON KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIUICHUS, PA3BUTHE ONbITa KOJIOTUYECKH OPUEHTUPOBAHHOM, pe(IeKCUBHO-
OLICHOYHOM M MPAKTUYECKOU JEATEIbHOCTH B dKU3HEHHBIX CUTYaIUsX.

MeranpeAMeTHbIMM  pe3yJbTaTaMM  OCBOEHHS  OCHOBHOW  00pa3oBaTelbHOM
pOTrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUs SBISIOTCS:
1) ymMeHHe caMOCTOSTENbHO OMPEEINIATh €N CBOET0 00Y4YEeHHUsI, CTaBUTh U (POPMYJIUPOBATh IS
ce0s1 HOBbIE 3a7]aul B yué€Oe M MO3HaBaTEIbHOM JESATEIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI
CBOEH MM03HABATEIbHON JESITENbHOCTH;
2) yMeHHME CaMOCTOSTENBbHO IUIAHMPOBAaTh IYTH JAOCTHXKEHMs Iiefiedl, B TOM 4Hcle
anbTepHATUBHBIE, OCO3HAHHO BbIOMpATh Hanbosee 3pPeKTUBHbIE CIOCOObI PelIeHUsT YUeOHBIX U
MIO3HABATENIbHBIX 33/1a4;
3) yMEeHHME COOTHOCHTH CBOU JCHCTBHS C IUIAHUPYEMBIMU pE3yJIbTaTaMH, OCYLIECTBIISThH
KOHTPOJIb CBOEH JEATENIbHOCTH B NpOLIECCe JTOCTUKEHHUs pe3yibTaTa, OMpEeAessTh CIIOCOObI
JeHCTBUI B paMKax MPEeASIOKEHHBIX YCIOBUN M TpeOOBaHMM, KOPPEKTUPOBATH CBOU JAECUCTBUS B
COOTBETCTBUH C U3MEHSIIOIIEHCS CUTyallueH;
4) yMeHMe OLleHUBAaTh MPAaBUIbLHOCTD BHIMOIHEHMS yueOHOM 3a/1auk, COOCTBEHHbIE BO3MOXKHOCTHU
€€ pellIeHus;
5) BlajieHHe OCHOBAaMHU CAMOKOHTPOJIS, CAMOOILICHKH, MPHUHITHUS PEIIeHUl U OCYIIECTBICHUS
OCO3HAHHOT'O BHIOOPA B yueOHOM M MO3HABATENbHOMN EATEIIbHOCTH;
6) YyMEHHE ONpeneNsiTh TMOHATHSA, CO3/JaBaTh OOOOIIEHUS, YCTAHABIMBATH AHAJIOTHH,
KJIaccu(UIIUPOBaTh, CAaMOCTOSITEIbHO BBHIOMPATh OCHOBAHUS U KPUTEPUH Ui KJIACCHU(PHUKAIINH,
YCTaHABIMBaTh MPUYMHHO — CJIEACTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE paCCyKICHHE,
YMO3aK/II04YeHNE (MHAYKTUBHOE, JEAYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BBIBOIBL;
7) yMeHHe co3/1aBaTh, IPUMEHSATH U MPeoOpa30BbIBATh 3HAKU M CUMBOJIbI, MOJEJIN U CXEMBI IS
peleHns yueOHbIX U M03HaBaTeIbHbIX 3a7ay;



8) CMBICIIOBOE UTEHUE;
9) yMeHuHe OpraHu30BbIBATh yUeOHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM
U CBEPCTHUKAaMH; paboTaTh HMHIMBUAYAJBHO M B TpYIIE: HAXOAUTh OO0IIee pelieHue u
pazpemiaTh KOHGIMKTHI HA OCHOBE COTJIACOBAaHUS MO3UIMMA U yuéTa HHTEPECOB; POPMYITUPOBATH,
apryMeHTHPOBaTh U OTCTauBaTh CBOE MHEHUE;
10) yMmeHHe OCO3HAaHHO HCIIOJIb30BAaTh pEYEBBIE CPEACTBA B COOTBETCTBUU C 3ajaayeil
KOMMYHHKAIIMH JJIS1 BBIPQKEHUS CBOMX UYYBCTB, MBICICH M MOTPeOHOCTEH; IMIAHUPOBAHHS M
perysiiuy CBOEM AESATENbHOCTH; BIAJCHUE YCTHOM M NMHUCbMEHHOW PEYbI0, MOHOJOTUYECKOU
KOHTEKCTHOU PEUblo;
11) popmupoBanue u pa3BUTHE KOMIETEHTHOCTH B 00JIACTH UCIIOJIb30BaHUS HH(DOPMALIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTH;
12) ¢opmupoBaHue M pPa3BUTUE DSKOJOTHYECKOTO MBIIUICHHUS, yYMEHHE NPUMEHATH €ro B
MIO3HABATENIbHOW, KOMMYHUKAaTUBHOW, COLMAIBHOW MpaKTHKE W  Npo(hecCHOHAIbHOU
OpUEHTALINH.

B oOnactu mnpeaMeTHBIX pe3yJbTAaTOB oOpa3oBaTeNbHas OpraHu3anus OOIIero
00pa3oBaHus peann3yeT CIEAYIOIINe 3aJauu:
1) popmupoBaHue nepBOHAYaIbHBIX CHUCTEMAaTHU3UPOBAHHBIX IPEICTABICHUN O BEIIECTBAX, UX
NpPEBpAIICHUSIX M MPAKTUUYECKOM IPUMEHEHHMH; OBJIaJICHUE MOHATUHUHBIM anmnaparoM |
CUMBOJIMYECKUM SI3bIKOM XHMUU;
2) oco3HaHue 00BEKTUBHOM 3HAUUMOCTH OCHOB XMMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMUYECKUX IpPEBpallleHUl HEOPraHUYECKUX U OPraHMYECKHUX BELIECTB Kak
OCHOBbl MHOTHX SIBJICHHH >KMBOM M HEXHUBONH NPHUPOIBI; YIrIIyOJNEHHUE NPEICTABICHUNA O
MaTepuaibHOM €AMHCTBE MUPA;
3) oBIajeHWE OCHOBAMHU XHMHUYECKOH T'PaAMOTHOCTH: CIOCOOHOCTBIO aHAIM3UPOBATh H
O0OBEKTHUBHO OLICHUBATh JKU3HEHHbIE CUTYallUH, CBSI3aHHbIE C XMMHUEH, HaBbIKaMH O€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU, UCTIOJIb3YEMbIMU B IOBCEITHEBHOM JKU3HHU, YMEHHEM aHAIU3UPOBAThH
U IUJIAHUPOBATh SKOJOIMYECKH O€30MacHOE IOBEJIEHUE B LENSIX COXPAaHEHUS 310pPOBbS U
OKpY’Karolllel Cpeabl;
4) ¢QopmupoBaHWe YMEHUW YCTaHAaBIMBATh CBS3M MEXKIY pEalbHO HAOII0JaeMBIMU
XUMHUYECKUMH SBIICHUSMU U MPOIECCaMU, TPOUCXOASIIMMU B MUKPOMHUPE, OOBICHATH TPUUUHBI
MHOT000Opa3usi BEIIECTB, 3aBHCHUMOCTb MX CBOMCTB OT cOCTaBa M CTPOECHMS, a TaKkKe
3aBUCHUMOCTb IIPUMEHEHUS BEIIECTB OT UX CBOMCTB:
5) npuoOpeTeHre OnbITa UCIOJIB30BAHUS PA3IMYHBIX METOJIOB M3YUYEHHUS BEIIECTB: HAOIIOeHUS
32 KX MPEBPALICHUSAMU IPU TNPOBEACHUHM HECIOXKHBIX XHMHMUYECKHX OJKCIIEPUMEHTOB C
MCII0JIb30BaHUEM JIaOOpaTOPHOTO 000PYAOBAHUS U TPUOOPOB;
6) dbopMupoBaHHe MpeACTaBICHUN O 3HAYEHWH XMMUYECKOH HAayKH B PEIIEHHMH COBPEMEHHBIX
HKOJIOTMYECKUX MpOoOJIeM, B TOM 4YHCIE B MPEJOTBPAILEHUN TEXHOTEHHBIX U 3KOJOTHYECKHX
Karactpod.

BbINyCKHUK HAYYHTCS:

* XapaKTeprU30BaTh OCHOBHBIE METO bl IO3HAHUSA: HA0JI0/IeHNE, U3MEPEHNE, SKCIIEPUMEHT;

* ONUCHIBATh CBOMCTBA TBEPIBIX, )KUIKUX, Ta3000pa3HbIX BEIIECTB, BBIIEISSL UX CYIIECTBEHHbIE
MPU3HAKU;

* pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHYECKMX IOHATUH «aTOM», «MOJIEKYJIa», «XMMHYECKHU
AIIEMEHT», «IPOCTOE BEILIECTBOY», «CJOXKHOE BEIIECTBO», «BAJIEHTHOCTbY», «XHUMHUYECKas
peaxkus», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMHUU;

* pacKpbIBaTh CMBICI 3aKOHOB COXpPAaHEHHUS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOU T€OpUU;

* pa3nuy4aTh XUMHUYECKHUE U PU3NYECKUE SIBICHUS,

* Ha3bIBATh XMMHYECKHUE DIIEMEHTHI;

* OIpENIENATh COCTaB BEIIECTB MO UX hopMyiam;

* OIPEJIENSTh BAJIEGHTHOCTh aTOMA DJIEMEHTA B COEMHEHUSX;



¢ OpCACIATh TUII XUMHWYCCKUX peaKHHfI;

* Ha3bIBaTh [IPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKLIU;

® BBIBJIATH IMPU3HAKHW, CBUACTCILCTBYIOIIHUEC O IPOTCKAHHUU XUMHYECKOU pCakuuu I1pu
BBINOJIHEHUHY XUMHUYECKOI'O OIIBITA;

* COCTaBJIATH (POPMYITBI OMHAPHBIX COCTUHECHHIA,

* COCTaBJISITh YPAaBHEHUS XMMUYECKUX PeaKLuii;

* co0Or0/1aTh MpaBUIia 6€30NacHOi paboThI IPH MTPOBEACHUH OIBITOB;

* [10JIb30BaThCA J1a0OPaTOPHBIM 000PYIOBAHUEM U ITOCYI0M;

* BBIYUCIIATE OTHOCUTENIBHYIO MOJIEKYIAPHYIO U MOJIIPHYIO MacChL BEIIECTB;

* BBIUUCJIATH MAacCOBYIO JIOJIH0 XUMHUECKOTO JIEMEHTa 10 (opMyJsie COCTUHEHNUS;

* BBIYHCIATH KOJIMYECTBO, OOBEM WM MacCy BEIIECTBAa IO KOJMWYECTBY, 00BEMY, Macce
pEareHToB WU NPOJYKTOB peakiiH;

* XapakTepu30BaTh (HU3NYECKHE W XMUMHYECKHE CBOMCTBAa IMPOCTBHIX BEIIECTB: KUCIOpOJA M
BOJIOPOJIA;

* [10JTy4aTh, COOMPATH KUCIOPO M BOJOPOI;

* pacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIE BELIECTBA: KUCIOPO, BOJOPO/;

* pacKphbIBaTh CMBICI 3aKOHA ABOraapo;

* pacKpbIBaTh CMbICII HOHATUH «TEII0BOM 3((HeKT peakun», «MOISPHBIA 00bEMY;

* XapaKTepu30BaTh (PU3MUECKUE U XUMUUECKHE CBOMCTBA BOJBIL;

* PacKpbIBaTh CMBICII IOHATHUS «PACTBOPY;

* BBIYMCIISATH MAaCCOBYIO JIOJIFO PACTBOPEHHOIO BELIECTBA B PACTBOPE;

* IPUTOTOBJIATH PACTBOPHI C OMpPeAEIEHHON MAacCOBOI /10J1ei pacTBOPEHHOIO BEILIECTBA;

¢ Ha3bIBaTb COCIMHCHUA N3YUCHHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB,

* XapaKkTepu30BaTh (PU3NYECKHE U XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX
BCIIIECTB: OKCHOOB, KHCJIOT, OCHOBAHHI, COJICI;

* ONpeAETATh IPUHAJICKHOCTD BEIIECTB K ONPEAeIEHHOMY KJIacCy COeIMHEHUI;

* COCTaBIIATH (POPMYJIBI HEOPTAHUYECKUX COCTMHEHHUI N3YUYEHHBIX KJIACCOB;

* IPOBOJUTH ONbBITHI, IOATBEPKIAIOIME XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIIACCOB
HCOPTaHNYCCKUX BCIICCTB,

* pacro3HaBaTh OINBITHBIM IYTEM PpAcTBOPBI KUCIOT U INEIOYEeH IO M3MEHEHUIO OKpPAcKH
WHIUKATOPA;

* XapaKTEpU30BaTh B3aMMOCBS3b MEKY KJIACCaMU HEOPTaHUYECKUX COCINHEHUN;

* packpeiBath cmbica [lepuoandeckoro 3akona Jl. 1. Menpaeneesa;

* OOBSCHATH (PU3MUYECKUIM CMBICI aTOMHOTO (TOPSIKOBOIO) HOMEpa XHMHYECKOTO 3JIEMEHTa,
HOMEPOB rpymisl U nepuoja B [lepuonnueckont cucreme /1. 1. Menneneesa;

* OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS CTPOCHMS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeenax
MaJIbIX IEPHUOAO0B U I'NIABHBIX IMOATPYIIIT;

* XapaKTepPHU30BaTh XUMUUECKHUE 3JIEMEHTHI (OT BOJIOPOJIA /10 KAJIbIU) HA OCHOBE UX MOJIOKEHUS
B [lepuoaunueckoii cucreme JI. . MenaeneeBa 1 0COOEHHOCTE CTPOCHUS UX ATOMOB;

* COCTaBJIATh CXEMBI CTpoeHus: aTOMOB nepBbIX 20 anemeHToB Ilepnognueckon cucrems! . M.
Menneneena;

* PacCKpbIBATh CMBICI IIOHATHH «XUMHUYECKAs! CBA3bY, «JJIEKTPOOTPHULIATEILHOCTDY;

¢ XapaKTCpHU30BaTb 3aBUCUMOCTH (1)I/ISI/ILI€CKI/IX CBOMWCTB BCIICCTB OT THIIA KpHCT&J’IJ’IH‘-ICCKOfI
pelIETKY;

® OIpCACIATE B XUMHUYCCKOU CBA3HW B HCOPTaHNMYCCKUX COCTUHCHHUAX

* u300pakaTh CXEMbl CTPOCHHMS MOJEKYJd BEUIeCTB, OOpa30BaHHBIX pa3HbBIMU BUAAMHU
XUMHYECKHUX CBI3EH;

* PACKpbIBaTh CMBICI MTOHATHI «MOH», «KATHOH», «AHUOH», «AIEKTPOIHTHD), «HEIIEKTPOIUTHIY,
«OQIEKTPOIUTHYECKAS JTICCOLIUAITUS, «OKHUCIIUTEIbY, «CTeneHb OKUCJICHUS,
«BOCCTAHOBUTEIDY, KOKHCIEHUEY, «BOCCTAHOBIICHUEY;

* ONPENIENSTh CTENEHb OKUCIIEHUSI aTOMa 3JIEMEHTa B COEIMHEHUN;

* PacCKpbIBaTh CMBICI TEOPUH IEKTPOIUTHUECKOMN TUCCOLMALINN;



* COCTaBJIATh YPaBHEHUs 3JICKTPOJIUTUYECKON JUCCOLMALIMM KUCIIOT, LIEJI0YEH, COJIeH;

* OOBACHATH CYIIHOCTb IpOIecca IEKTPOIMTUYECKON IUCCOLMAlMM M PEaKUUil HOHHOIOo
oOMeHa;

* COCTaBJIATh MOJIHBIE M COKpPAIIEHHBIE HOHHBIE YPAaBHEHUS peaKLUi OOMEHa;

* OTPEAETATh BOZMOXKHOCTh MPOTEKAHUS pEaKIii HOHHOTO 0OMeHa;

* IPOBOJUTH PEAKLIUU, IOATBEPKAAIONINE KaUeCTBEHHBIM COCTAB Pa3JIUYHbIX BEIECTB,;

* OIIPEACIIATh OKUCIIUTENb U BOCCTAHOBUTED;

* COCTaBJIATH YPABHEHHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINN;

* Ha3bIBaTh (DAaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKON peaKIni;

* KJIacCU(PULIMPOBATh XUMUUYECKUE PEAKIIMU IO PA3IUYHBIM [IPU3HAKAM;

* XapaKTepU30BaTh B3aUMOCBS3b MEKy COCTaBOM, CTPOCHHEM M CBOMCTBAMHU HEMETAILIOB;

* IPOBOAMUTH OMNBITHI IO TOJIYYEHUIO, COOMPAHMIO M H3YYEHHI0 XHMHUYECKHUX CBOMCTB
ra3000pa3HbIX BEIECTB: YIIIEKUCIIOrO ra3a, aMMHaKa;

* pacrio3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIE BELIECTBA: YIVIEKUCIIbII ra3 1 aMMHaKk;

* XapaKTepU30BaTh B3aUMOCBSI3b MEK/y COCTaBOM, CTPOCHUEM U CBOMCTBAMH METAJLIOB;

* Ha3bIBaTh OPraHUYECKUE BEIIEeCTBa IO UX (opMyle: METaH, 3TaH, 3TUJIEH, METAHOJ, 3TaHOI,
IVIMLEPHUH, YKCYCHas KHUCJIOTA, aMUHOYKCYCHAs KHUCJIOTa, CTEAPUHOBAs KHUCIIOTA, OJEHMHOBAs
KHCJIOTA, TJII0K033;

* OLICHMBATh BIUSHUE XMMUYECKOTO 3arpsI3HEHMS OKPYKAIOLIEH Cpelbl HA OPraHU3M YEJI0BEKa;

* PaMOTHO 00palaThCAC BEIIECTBAMH B [TOBCEHEBHOM JKU3HU;

* OIPEACIATh BO3MOYKHOCTH IPOTEKAHMS PEaKIM HEKOTOPBIX MPEICTABUTENEH OPraHU4EeCKUX
BELIECTB C KMCIOPOIOM, BOJOPOIOM, METAINIAMHU, OCHOBaHUSMH, FaJIOT€HAMHU.

BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCSI:

* 68b106UCAMb U NPOBEPSAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUUECKUX C8OUCMBAX Beuecms
Ha OCHOBe UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 6CMYNAMb 6 XUMUYecKue peakyuu, o
xapaxmepe u npooyKmax pasiudHblx XUMU4eCcKux peakyuil;

* Xapaxkmepuzoeams Gewecmsa Nno COCMAgy, CMPOEHUI U CEOUCMEAM, YCMAHABIUBAND
NPUYUHHO-CLeOCMBEHHbIE CA3U MeNHCOY OAHHBIMU XAPAKMEPUCMUKAMU BeUeCmEd;

* cocmasnsimb MOJEKVIsPHble U NOJHble UOHHbIe YPAGHEHUs NO COKPAUJEHHbIM UOHHbIM
VPABHEHUAM,

*  NPOCHO3UPOBAMb  CHOCODHOCMb  Geujecmeéa  NPOSiGIAMb  OKUCIUMENbHble — UIU
80CCMAHOBUMENbHBLE CBOLICNEA

¢ yuémom cmenemnetl OKUCIeHUS JJIeMEHMO08, BX00AUUX 8 €20 COCMA8;

* COCMABIAMb YPAGHEHUs. PeaKyull, COOMEEemMCcmeayowux nocied08amelbHOCmMu npespaujeHull
HeOp2aHu4ecKux 6eujecms pasiuiHblx Kiaccos;

* gblOBUCAMb U NPOGEPSAMb IKCHEPUMEHMAILHO 2UNOME3bl O Pe3Vibmamax 6030eucmeus
PA3IUYHBIX (DAKMOPOB HA USMEHEHUE CKOPOCMU XUMUYECKOU PeaKyuu,

*  UCNONBL3068aAMb NPUOOPEmMEHHble 3HAHUSA Ol IKONOSUYECKU 2SPAMOMHO20 NO08eOeHUs 8
OKpyJscaroujell cpeoe;

* uUCnob308amsb NPUOOpeméEnHble KIUesble KOMNEmMeHYuu Npu GbINOJHEHUU NPOeKmos U
VUEOHO-UCCIe008AMENbCKUX — 3A0a4 N0 U3YYEHUIO0  CBOUCME,  Cnoco008 NONV4eHus U
PACNO3HABAHUSL BEUECTE;

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O EUJeCMBAX U XUMUYECKUX NPOYECCax,

* Kpumuuecku OMHOCUMbCA K NCEBOOHAYYHOU UH@opmayuu, HedoOpOCOBeCMHOU peKiame 6
cpedcmeax Maccosoll ungopmayuu;

* 0CO3HABAMb 3HAYEHUE MEeOPEeMUYECKUX 3HAHUU N0 XUMUU OJi NPAKMUYeCKOU 0esmenbHOCmuU
yenosexa,

* co30asamv mMooenu u cxemvl OISl peuleHusi Y4eOHbIX U NO3ZHABAMENbHbIX 3A0ai; NOHUMAMb
HeobX00uMocms cob00eHUs. NPeONUCAHUL, NPedaasaemblX 8 UHCMPYKYUIX N0 UCHOIb308AHUID
Jlekapcmae, cpeocme OblmoBol Xumuu u op.



2. Coaep:xkaHue y4eOHOI0 npeaMera

Kypc xumum 8 kmacca mnpeanosaraer usydeHue 2x paszaenoB. llepBblil mocBséH
TEOPETUYECKUM OOBSICHEHUSM XUMHUUECKUX SBJICHUN HA OCHOBE AaTOMHO-MOJIEKYJISIPHOTO YYCHHUS
U co3/1a€T MpouHyto 0a3y A JanbHEHIIero u3yuyeHust Kypca XuMun. BTopoit pasnen nocssmén
M3YYEHHUIO DJIEKTPOHHOM TEOpUU U Ha €€ OCHOBE PACCMOTPEHHIO IEPHOAMYECKOTO 3aKOHA U
CUCTEMBl XMMHYECKUX 3JIEMEHTOB, CTPOCHHS U CBOWCTB BELIECTB U CYIIHOCTH XMMHMUYECKUX
peaKIui.

8 kiace
(24 B HEeMIO, BCETO — 684)
Beenenne (34).

XuMHS UM Hay4HO-TEXHUYECKUU Iporpecc. Mcropuueckue 3Tambl BO3HUKHOBEHHS M
pa3BuTHss xuMuu. OCHOBHbBIE NOHATUS M Teopun xumuu. JlabopatopHoe o0OpynOBaHHE U
npuémbl paboThl ¢ HUM. [IpaBuiia TEXHUKU 0€30MacHOCTH MPH paboTe B KAOMHETE XUMHH.
Jemoncrpanuu. Tabmuupl, cnaiiapl, §OKa3bIBalOIIME MCTOPUYECKUH IyTh DPAa3BUTHA,
JOCTIDKEHUS] XUMHHU U MX 3HaUeHHE; JadopaTopHoe 000py10BaHuUE.

IIpakTnyeckas padora Nel. JlaGoparopHoe 000pyI0BaHUE U ITPUEMBI PAOOTHI C HUM.

Pa3nen 1. BeuecTBO M XUMHYeCKHe SIBJICHHSI ¢ MO3UIUI ATOMHO-MOJIEKY.ISIPHOTO YYeHHSs
(49 u).

XHMHYeCKHe 3JIeMEeHThI H BelllecTBAa B CBeTe aTOMHO-MOJIeKY/JIsIpHOro yuenus (114).
[Tonsatue «BemecTBO» B Qu3uke H xuUMUU. Du3nyeckue © XUMHUYECKHUE SBJICHUS.
W3mMeHnsromieecss BELIECTBO Kak NpeaMeT u3ydeHuss xumuu. PazoBble mnepexojsl. OnucaHue
BEIIIECTB.

XUMUYECKHE IEMEHTBI: UX 3HAKU U CBEICHMS U3 UCTOPUH OTKPbITUS. COCTaB BEILECTB.
3aKOH NOCTOSIHCTBA COCTaBa, XUMHUYecKue ¢Gopmynbl. DOpMbI CyIIECTBOBAHUS XHUMHUYECKHX
3JIeMEHTOB. BelllecTBa NpoCThIE U CIOKHBIE.

IIpoctbie BemiecTBa: MeTaulbl M HeMeTaulbl. OOIas XapakTepUCTHKA METaUIOB U
HeMeTalioB. HekoTopple cBeaeHHMsS O MeTaulax U HEMeTaulaX, OOYCIIOBIMBAIOIINX
3arpsA3HEHHOCTh OKpYyKaroled cpenapl. OnucaHue HEKOTOPBIX Hambosee paclpoCTpaHEHHBIX
IPOCTHIX BEIIECTB.

ATOMHO-MOJIEKYJIIPHOE ydeHUE B XUMUHU. OTHOCHUTEIbHBIE AaTOMHBIE U MOJIEKYJISIPHbBIE
Mmacchl. Cucrema xumudeckux anemeHToB J.M.Menneneesa. OnpeneneHue nepuoja U rpymimsl.
XapakTepHUCTUKA MOJO0KEHUS XUMUYECKUX JIEMEHTOB B IEPUOANYECKOM crucTeMe. BaneHTHOCTS.

KonnuectBo BemectBa. OmnpeneneHne BaJ€HTHOCTH 110 TIOJIOKEHHUIO JJIEMEHTa B
NEPUOANYECKON crcTeMe. Mojb — eAMHNIIA KOJIMYECTBA BelecTBa. MossipHas Macca.
JMemoncTpanuu. 1. dusznueckue U XUMHUECKUE siBJeHUs. 2. VI3MepeHue TIOTHOCTH YKUIKOCTH
apeometpoM. 3. Ilnasnenue cepsl. 4. OnpenencHue TEIUIONPOBOAHOCTH U JIEKTPOIIPOBOAHOCTH
BemecTB. 5. OmnbiThl ¢ Koywtekiuen «lllkama tBEpmoctu». 6. Monenu aToMOB U MOJEKYNI. 7.
Komnexnust metamioB u HemetawioB. 8. [lomyueHue yriekucioro rasa pasHsIMu crocobamu. 9.
Onekrponu3 Boasl. 10. Bo3ronka ioga. Kunsuenue Bonapl. Hakanusanue kBapua. HarpeBanue
HadTamuHa. 11. Onbitel mo auddysun. 12. Kommekuus mpocThIX BeLECTB, 0Opa30BaHHBIX
anementamu | — |1l mepuonos. 13. Habop komorpamm: «OOpa3iibl peleHus: pacu€THBIX 3a1au».
14. Kosutekuus BeriecTB KonudectBoM 1 Monb. 15. Jlunamuueckoe nocobue: «KonnyecTBeHHbIE
OTHOUICHUS B XUMHI.

JlaGopaTopHble onbIThI. 1. PaccMoTpenue BemecT ¢ pa3iuyHbIMU (PU3UYECKMMU CBOHCTBAMU
(Menp, jKene30, LMHK, cepa, BOJAA, XJIOpUI HaTpus U 1p.). 2. VcnbpiTaHue TBEPIOCTH BELLECTB C
noMoIeio 06pasnos kosekuun «llkama tBEpmoctu». 3. Ilpumepsl (U3NYECKUX SBICHUI:
crubaHue CTeKISTHHOW TpyOKH, KHISYEHHWE BOAbI, IUIaBieHue mnapapuHa. 4. [Ipumepst
XUMHUUYECKHX SIBJIICHUI: TOPEHUE APEBECUHBI, B3aUMOJICHCTBUE MpaMopa C COJITHON KUCIIOTOM. 5.



W3ydeHnne 00pasiioB METAIOB U HEMETAIIOB (Cephl, XKele3a, alfoMUHus, TpaduTa, MEIU U 1Ip.).
6. M3yueHne CBOMCTB BEIECTB: HarpEBaHKe BOJIbI, HarpeBanue okcuaa kpemuus (1V).
Pacuérnbie 3a1a4u. 1. BerunciieHne OTHOCUTEIIBHONW MOJIEKYJIIPHON MAacChl BEIIECTB, MACCOBOM
JONIA DJIEMEHTOB IO XUMHUYECKHM (opmyrnam. BolurcieHne MosipHOIl Macchl BellecTBa. 2.
Omnpenenenne Macchl BEIECTBA M0 U3BECTHOMY €T0 KOJIHMYECTBY M HA0OOPOT.

Tema TBOpueckoit paboThl. MmurocTpupoBaHre NOJ0KEHUH aTOMHO-MOJIEKYJISIPHOTO yUEHUSI.

XuMHYecKHe peakiunu. 3aKOHbI COXpPaHEeHUsI MacChl M 3Hepruu (8 4.).

CyIHOCTh XMMHUYECKUX SIBICHUH B CBETE€ aTOMHO-MOJIEKYJSIpHOrO ydeHusd. [Ipusnaku
IIPOTEKAaHUs XUMUYECKUX peakuuil. lIpuumHBl M HanpasiieHUS NPOTEKAHHUS XUMHYECKHUX
peakuuii. [TorsiTue 06 HTPONMK ¥ BHYTPeHHEH SHeprun BemecTBa. OOpaTMMOCTh XUMHUYECKUX
peakuuii. llpeBpaiieHne »SHEpruM NpHU XUMHMYECKHX PEAKLUAX, YCIOBUS IPOTEKaHUA
XUMHUYECKMX peakUuid, 5K30- M IHIOTEPMUYECKHE PEAKIMH. 3aKOHbI COXPAHEHHsS Macchl U
JHEPruM, HMX B3aUMOCBA3b B 3aKOHE coxpaHeHuss Martepuu. (CocTaBlleHUE ypaBHEHUU
XUMUYECKUX peakumii. Pacu€rbl mo ypaBHEHHMAM XMMMYECKUX peakiui. TUmbl XUMHYECKHX
peaKUMii: pa3ioKeHus, COeIMHEHMs], 3aMelleHns, ooMeHa. O0001IeHre 3HaHUI 0 XMMHUYECKHX
peaKkusx.

Jdemoncrpanuu. 1. [Ipumepbl XMMMUYECKUX PEaKUUil Pa3sHBIX BHUIOB: PA3JIOKEHHE MAJAXWUTA,
Ouxpomara aMMOHHs, B3aMMOJICHCTBHE COJITHOM KHCIIOTHI C KapOOHAaTOM HaTpus u Jap. 2.
OneIThI, WIUTFOCTPUPYIOIIUE 3aKOH COXPAaHEHUs MacChl BEUIECTBA: TOPEHHUE CBEYM HA BECaxX C
IOTJIOIIEHUEM IIPOJYKTOB T'OPEHHMs, OKHCICHME METAUIOB B 3aKPBITBIX COCyAax CoO
B3BELIMBaHUEM, OOMEHHbBIE pEaKLUU B NpUOOpax A WUIIOCTPALUU 3aKoHa. 3. ONbITHL,
WUTIOCTPUPYIOIIME MPEBPALIEHUS Pa3IMYHBIX BUJIOB 3HEpruu Ipyr B napyra. Habop moneneit
aTOMOB.

JlabopaTopHusbie onbIThl. 1. [Ipy3Haku npoTekaHusi XMMMUUYECKUX PEAKIUI: HAarpeBaHUE MEIHON
IIPOBOJIOKH; B3aMMOJCHCTBHE PACTBOPOB €IKOIO0 HAaTpa M XJIOpHUJA MEIU; B3aUMOJACHUCTBHE
pacTBOPOB YKCYCHOM KHCIOTBl W THApOKapOOHAaTa HATpUs; B3aUMOJEHCTBUE DPACTBOPOB
XJIODHOTO JK€Ie3a M KpacHOM KpOBSHOM COJIM; PAacTUPAHHE B CTYIKE IOPOIIKOB XJIOpHIA
aMMOHHUs M raméHoW wu3BecTH. 2. THUNBI XMMHUUYECKHX pEaKIHil: pPa3jIoKEeHHUE MaJlaxuTa;
B3auMoJieiicTBHE Xkene3a ¢ pacTBopoM xjopuzaa menu (l1), B3aumoneiicTBie pacTBOpPOB €1KOTr0
HaTpa 1 XJIOPHOT'O XKeJesa.

PacuérHble 3aa4u. Beluncnenre nmo XMMUYECKMM YpaBHEHHUSM Macc, KOJMYECTB BEILECTB: a)
BCTYNMUBILKX B peaKiinio; 0) 00pa30BaBIINXCS B pE3yJIbTaTe PEAKIIUH.

MeTtoabl xumuu (2 4)

[ToHssTHE O MeTOIE KaK CpPEACTBE HAYYHOI'O MO3HAHUSA JEUCTBUTEIBHOCTH. MeTomsl,
CBSI3aHHBIE C HEIMOCPEICTBEHHBIM H3yYE€HHWEM BEIECTB: HAOIIOJIEHUE, OINKCAaHHUE, CPaBHEHUE,
XUMHUYECKHi sKcriepuMeHT. [loHsaTue 00 uHAuKaTopax. XUMHUYECKHH S3bIK, €r0 BaKHEHIne
(GYHKIIMM B XUMUYECKOM HayKe.

JlabopaTropHble onbIT. MI3MeHeHNEe OKpACKU UHANKATOPOB B PA3JIMYHBIX CPEAAX.

BemecTBa B OKpy:kawomieil Hac npupoae U TexHuke (6 4.).

BemectBa B mpupojie: OCHOBHBbIE CBEJEHHS O BELIECTBEHHOM cocTaBe reochep u
kocmoca. [lonstue o texHocdepe. Uuctrie BemecTBa u cMmecu. CTeneHb YHCTOTHI U BUIBI
3arpsA3HCHUA BCUICCTB. ITonsATHE O TOMOTEHHBIX U TCTCPOTCHHBIX CMECAX. Pa?)}IeJ'IeHI/Ie cMece.
Ouncrtka BemecTB: (UIBTPOBAHUE, TUCTIIUIIAIMS, KPUCTANIM3alUs, JKCTparupoBaHUE,
xpomaTorpadusi, Bosrouka. MnenTudukanus BEUIECTB C MOMOIIBIO ONPEIEICHUsS TEMIEpaTyp
MJIaBJICHUS U KUIICHHUS.

BeHIeCTBa B TEXHHKCE. HonyquI/Ie BEUICCTB C 3aJaHHbBIMU CBOMCTBAMH — OCHOBHAs
npobiiema xumuu. [loHsTHE O BemecTBaX Kak O ChIphe, MaTepualax U MPOAYKIMHU. BemecTBa
OpTraHU4Y€CKUC W HEOPTaHUYCCKHUC. HepBOHaanBHBIe CBE€ACHUA O XUMHYECKON TEeXHOJIOTHH.



IInanerapHslli XapakTep BIUSHUS TEXHUKHM Ha OKpYXKarowyrwo cpeny. lIpupomooxpanurensHoe
3HAYEHHUE OYMCTHBIX COOPYKECHUM U DKOJIOTMYECKH YUCTBIX TEXHOIOIHH.

[TonsiTHE O pacTBOpax KaK TOMOTECHHBIX (DU3MKO-XMMHUYECKHUX CHCTeMaX. 3HaYeHHE PacTBOPOB
JUIL  KM3HU  YEJIOBEKa, CEJIbCKOXO3SMCTBEHHOIO M IPOMBILUIEHHOTO  IIPOM3BOJCTBA.
PacTBopumocTh BemiecTB. Bnusnue TexHocdepsl Ha MPUPOJHBIE NMPECHBIE U MOPCKUE BOJBI.
@akTophl, BIMAKOIME HAa PACTBOPUMOCTh TBEPABIX BEINECTB M Tra3oB. l3MeHeHue
pPacTBOPUMOCTH KHCIOpOJa B CBA3M ¢ 3arpssHeHueM Boja. Kosdduuument pactBopumocTH.
CriocoOb! BbIpaXKEHHs KOHLIEHTPALMU PaCTBOPOB: MAacCoBast OIS, MOJISIpHAsl KOHLIEHTPaLUs.
JemoncTpanuu. 1. Paznenenue cMeceil pasiMYHBIMU METOJAaMHU: METOJOM OTCTAaMBaHUS; C
IIOMOIILBIO JICJIUTENIBHOW BOPOHKH; METOJOM KOJOHOYHOM xpomarorpadpuu. 2. Kosekuus
pa3NuYHBIX cOpTOB HedTH, KameHHOro yriug. 3. KoJulekuuss NpUPOTHBIX M CHHTETHUECKHX
opraHumyeckux BemecTB. 4. PacTBopeHume BelecTB ¢  pa3MyHbBIM KO3 duurueHTOM
pPacTBOPUMOCTH. 5. Y CIIOBUS U3MEHEHHS PACTBOPUMOCTH TBEPJBIX U ra3000pa3HBIX BEMIECTB. 6.
Tennosble 3¢ (GeKThl IPU PACTBOPEHUU: PACTBOPEHHUE CEPHOM KUCIIOTHI, HUTPAaTa AMMOHHS.
JlaGopatopuble onbIThbl. 1. O3HakoMieHHE ¢ OOpa3liaMd MPOCTBHIX M CIOXKHBIX BEIIECTB,
MHUHEpaJIOB ¥ TOPHBIX Mopo/. 2. Paznenenue cMecu cepsl U kenesa, pasjieieHue cMecu Hetu u
Bonbl. 3. MHccnemoBanwe (U3MYECKHX W XHMHYECKHX CBOWMCTB TPHPOJIHBIX BEIICCTB
(u3BecTHAKOB). 4. M3yueHue BIUSHUS pUMece B BELIECTBE HA €ro (PM3NYECKHE U XUMHUECKHUE
CBOWCTBa (B3aMMOJICHICTBHE JIAOOPATOPHOTO M TEXHHUYECKOTO KapOOHATa KAIBIHS C COJITHON
kucinoToi). 5. OOyrnuBaHue oOpraHmdyeckux BemecTB. 6. CpaBHeHHME Mpo0  BOJBI:
BOJIOIIPOBOAHOM, U3 TOPOJCKOIO OTKPBITOrO BOAOEMA. 3HAKOMCTBO € 00pa3liaMy INPOIYKLIUHU
XUMHYECKHX U CMEKHBIX C HUM ITPOU3BOJICTB.

IIpakTnyeckue padorhl. 2. OYKWCTKAa BEMIECTB METOAAaMH (MIBTPOBAHUS, KPHUCTAIITU3AIUH,
HeperoHKH, BO3TOHKHU, XpoMaTorpaguu, 3KCTparupoBanus. 3. PacTBOpMMOCTb BelecTB

4. IlpuroToBiieHHE pacTBOPOB 3aJaHHOW KOHIIEHTPALMH.

Pacuérnble 3amaun. 1. [loctpoenue rpadukoB pacTBOPUMOCTH BELIECTB IPH pa3IMYHON
temneparype. 2. Vcnonp3oBaHue TpapuKoB paCTBOPHUMOCTH Ui Pacy€ToB KOA(PPUIIMEHTOB
pacTBOPUMOCTH BemiecTB. 3. BbluncieHne KOHIEHTpaluu pacTBOPOB (MaccoBOM J0JH,
MOJISIPHOM KOHIIGHTpPAallMM) [0 Macce pacTBOPEHHOrO BeHIeCTBA M O0BEMY WM Macce
pactBoputens. 4. BbluncineHue Macchl, 00beMa, KOJIMYECTBA PACTBOPEHHOTO BeIIECTBA U
pacTBOPUTEIS IO ONpeIeIEHHON KOHIIEHTPAIlMH pacTBOpa.

IMonsiTue o razax. Bo3ayx. Kuciopoa. I'openne (7 4.).

ITonsatue o razax. 3akoH ABoraapo. Bo3nyx — cmech razoB. OTHOCUTENBHAS IIIOTHOCTD
ra3os.

Kucnopon — XUMHUYECKUH 3JIEMEHT M MPOCTOE BenlecTBO. McTopus OTKphITHS KUCIOpoAa.
Cxema onbrtoB [ Ilpuctiu u A.JI.JIaByasse.
Annotponusi. O30H. 3HaueHue 030HOBOTO ciost 3emiu. [IpoGieMa HapylIeHHs €ro LEeIOCTHOCTH.
[ToBbilIeHNE COIEpKAHMSI 030HA B IPU3EMHOM CJIO€ AaTMOC(EPHI.
[Tony4yeHue KUCIOPOAA B MPOMBILIUIEHHOCTH U JJabopaTopru. XUMHUECKHE CBOMCTBA KUCIOPOJIA.
[Tpouecchl ropeHust U MEJUIEHHOT O oKKcieHus. [[puMenenue kucnopoza.

ATmocdepa — Bo3aymHas o0osouka 3eMiad. TeHIeHIMM U3MEHEeHHsl COCTaBa BO3JlyXa B
XXB. OCHOBHbIE UCTOYHUKHU 3arps3HeHUs] aTMochepbl. TpaHCIOPTHBIN MEPEeHOC 3arpsA3HEHUN.
Kpyrooport kucnopoaa B npupoze. O BceMupHoM 3akoHe 00 atmocdepe.
HMemoncTpauumn. 1. [Tonydenue kucnopona. 2. Cxxuranue B armochepe Kucaopomaa, Cepol, yIis,
KpacHoro Qocdopa, HaTpus, sxene3a. 3. Ilomydenue o3ona. 4. B3aumopeiicTBue 030Ha C
pacTBOpamMH MHANUTO U HoauAa Kanus. 5. OnbIThI, MOATBEPKAAIOIINE COCTaB BO3ayXa. 6. ONbITHI
10 BOCIUIAMEHEHUIO U TOPEHHUIO.
IIpakTuyeckasi padora. 5. [lomydueHne KUCIOpo1a ¥ U3y4EHUE €r0 CBONCTB.
Pacuérnbie 3agaum. 1. OmnpeneneHue OTHOCHUTENBHOW IIJIOTHOCTH Tra30B IO 3HAYEHUSM HX
MOJIEKYJISIpHBIX Macc. 2. OmpezeneHue OTHOCHTEIbHBIX MOJEKYJSPHBIX Macc ra3oo0pa3HbIX
BELIECTB 10 3HAYEHHUIO UX OTHOCUTEIbHON IIJIOTHOCTH.



Tema TBOpueckoi paboThl. VicTOuHMKHM 3arpsi3HEHUs aTMOc(hepsl H CrIOCOObI €ro MPeoI0ICHHS.

OcHoBHbBIE KJ1acChl HEOPraHU4YecKuXx coequHenui (12 4.).

Oxcupl — cocTaB, HOMEHKIIATypa, kiaccudukanus. [IoHsaTue o ruipoKCHaax — KUCIoTax
U ocHoBaHusX. Ha3zBanust u cocraB ocHoBanuil. ['mapokcorpynma. Knaccudukanus Kucnor, ux
cocrtaB, Ha3BaHuA. CocTaB, Ha3BaHUS COJICH, IpaBHIia COCTABICHUS (OPMYJII COJIEH.

XuUMHYECKHEe CBOMCTBA OKCUAOB. BiiMsHMe cocTaBa KUCIOT Ha XapaKTep UX CBOMCTB (Ha
puUMepax COJSTHOM M cepHOM KHcioT). O0Ime XMMUYECKHe CBOMCTBAa KUCIIOT. PacTBopuMocCTh
kucinoT. Kucnorueie poxnu. ®dusnyeckwe CBOHCTBa W CHOCOOBI TOJIyYEHHS ILEIOYEH.
XHUMHUYECKHUE CBOWCTBA cojiel (B3aMMOJCHCTBHE PAacCTBOPOB COJIEH C pacTBOpamMu IIENoYed U
Mmetayuiamu). ['eHeTHueckass CBA3b KJIACCOB HEOPraHMYECKUX COENMHEHHHA. AMQPOTEPHOCTS.
Okcugpl ¥ TUAPOKCUABI, oOnanaromue am@poTepHbIMH cBoWcTBaMu. Kiaccudukaus
HeopraHuuyeckux BeuiecTs. [lepuoauueckoe U3MEHEHHE CBOWCTB XMMHUYECKUX 3JIEMEHTOB U UX
coeMHEHUH (Ha IpUMepe OKCUIOB, THAPOKCUIOB U BOJOPOIAHBIX COCTUHEHUN).
JMemoncTpanuu. 1. O06pa3ipl COETMHEHU — MPEICTaBUTENEH KUCIIOT, COJIEH, HEPaCTBOPUMBIX
OCHOBaHWH, IIeN04Yeil, OKCUAO0B. 2. ONBIThI, WUTIOCTPUPYIOUIUE CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3M MEXIy coenuHeHusMH (ocdopa, yriaeponma, HaTpus, Kaimblus. 3. BzammopeiictBue
KalblMsi U HaTpus ¢ Bojoul. 4. JleiicTBue MHAMKATOPOB. 5. ONBITHI, WJUIIOCTPUPYIOLIUE
XUMHUYECKHE CBOMCTBA OT/ENbHBIX KJIACCOB HEOPIaHUYECKUX COeAMHEHUN. 6. OOpa31bl MPOCTHIX
BEIIECTB U UX COEIWHEHUN (OKCHUIOB U TUIPOKCUIOB), OOPA30BAHHBIX AIEMEHTAMHU OJHOTO
nepuoja.

JlabopaTopusbie onbiThbl. 1. Paccmorpenne oOpasmoB okcuaoB (yrimepoma (1V), Bomopona,
docdopa, Memu, Kamblmus, xKeie3a, KpeMHus). 2. HaOmrojeHwe pacTBOPUMOCTH OKCHIOB
IIOMUHMS, HaTpUs, KalblMsa, MeaAu B Boze. 3. OmnpezaeneHue cpepl MOTYy4YEHHBIX PacTBOPOB C
MIOMOIIBI0 MHANKaTopa. 4. PaccmoTpenne o0pa3ioB cosieil ¥ onpeaesieHHe UX pacCTBOPUMOCTH. 5.
BzaumopeiictBue oxcumoB kamblus U dochopa C BOAOH, OmpeeNeHue Xapaktepa
00pa3oBaBLIETOCs TUAPOKCHUJIA C MOMOIIBIO HHAMKaTopa. 6. B3aumoneiicreue okcumos meau (11)
Y LIMHKA C PACTBOPOM CEpHOM KUCHOTHI. 7. [loayyeHune yriekuciioro raza 1 B3auMOJIEHCTBHE €ro
C U3BeCTKOBOW BoJIOM. 8. MccnenoBaHue CBOMCTB COJITHOM U CEPHOM KHUCIOT C UCIOJIb30BAHUEM
UHAUKATOpOB. 9. B3aumopeiicTBue MeTalsioB (MarHusi, IWHKA, XKeje3a, MEIU) C PacTBOpPaMH
kucnotT. 10. 3MeHeHne oKkpacku MHAMKATOPOB B pacTBopax mienoudedd. 11. B3aumoneiictBue
pacTBOpPOB KHUCJIOT cO Iienodamu. 12. BzaumonelicTBue pacTBOPOB KHCIOT ¢ HEPACTBOPUMBIMU
ocHoBaHusiMu. 13. TlomydeHne HEpacTBOPUMBIX OCHOBAHMM M HUCCIIEIOBAaHHME MX CBOWMCTB (Ha
npuMepe TUIPOKCUIA IITHKA).

IIpakTuyeckas padora. 6. VccienoBanue cBONCTB OKCHI0B, KUCIOT, OCHOBaHHM.

Pa3nen 2. BenecTBa 1 XMMHYECKHE PEAKIIUH B CBETe YJIeKTPOHHOM Teopum (15 4).

Crtpoenue atoma. (3 4.).

Ctpoenne atoma. CTpOEHHE SJIEKTPOHHBIX 00OJIOYEK aTOMOB 3JIEMEHTOB: S-, p-, d-, f-
ANIEKTPOHBI. MecTo ayieMeHTa B MEPUOAMYECKON CUCTEME M 3JIEKTPOHHAs CTPYKTypa aTOMOB.
PannoaktuBHOCTE. [IOoHATHE O PEBpaLICHNN XUMUYECKHUX DJIEMEHTOB.

Jemonctpanuu. 1. Cxembl onbsiToB TomcoHa, pesepdopna, MumnnnkeHa. 2. CXeMbl OIBITOB,
MOATBEPXKJIAIOIINX CBOMCTBA AJIEKTPOHA KAaK YacTHIBl M Kak BOJHBL. 3. Monenn aroMoB
Pa3IMYHBIX JIEMEHTOB.

Iepuoauyeckuii 3aK0H 1 nepuoanyeckasi cucrema 3jiemMeHToB /[.U.Menneneena (3 4.).
CpolicTBa XMMHUYECKHUX DJJIEMEHTOB M HMX HU3MeHeHus. Knaccudukamus XUMHUECKUX
31eMeHTOB. OTKpBITHE MEPUOJUYECKOro 3akoHa. CTpOCHHME aTOMOB 3JIEMEHTOB MajblX U
OOJBIINX MEPHOJIOB, TIABHBIX U MOOOYHBIX NOATpyMIn. DopMyIHpOBKa MEPUOTUIECKOTO 3aKOHA
B COBpPEMEHHOW TpakToBKe. llepmoamyeckas cucrema B cBeTe cTpoeHus aToma. Duznueckuid
CMBICT HOMEpa Teproja u rpynnbsl. CeMelicTBa EMEHTOB (Ha MpUMepax MIETOYHBIX METaIOB,



rajioreHOB, MHEPTHBIX Ta30B). XapaKTEPUCTHUKAa XUMUYECKHX CBOMCTB 3JIEMEHTOB TJIaBHBIX
HNOATPYHN ¥ NEPUOAUYHOCTD UX U3MEHEHHUS B CBETE 3JIEKTPOHHOTO CTPOCHHS aTOMa. DJIEMEHTHI,
COCIMHEHUS KOTOPBIX MPOSIBISIOT amM(pOoTepHBIC CBOMCTBA. OTtHocuTeNbHAs
ANEKTPOOTPUIIATENFHOCT dJieMeHTOB. OOmIas XapakTepUCTHKa JJIEMEHTa Ha OCHOBE €ro
noyioxeHus: B nepuognueckoit cucreme J[.M.Menneneesa. 3HaueHHE NEPUOJUYECKOIO 3aKOHA
JUISL pa3BUTHS HAYKH U TEXHUKH.

Ponp nepuoguyeckoro 3akoHa B CO3JaHUM HAyYHON KapTHUHBI MHUpA.
JMemoncTpanuu. 1. HaGop cnaiinos, kogorpamm, Tabmnun «llepuoauyueckuii 3aKoOH U CTPOSHHUE
atomay. 2. JleMoHCTparusi oOpa3IoB MIEIOYHBIX METAUIOB M rajoreHoB. 3. B3ammoneiicTBue
HIEJIOYHBIX METAJIJIOB U TAJIOTEHOB C MPOCTHIMU U CIOXHBIMU BEIIECTBAMH.
JlaGopaTopHusle onbIThI. 1. MccnenoBanue cBOCTB aM()OTEPHBIX THAPOKCHIOB U IEIOYCH.

Crtpoenue BemecTBa (4 4.).

BanenTHoe cOCTOsIHME aTOMOB B CBETE€ TEOPUHM JJIEKTPOHHOIO CTpoeHus. BanmeHTHbIE
AJIEKTPOHBI. XUMHUYECKash CBsI3b aTOMOB. KoBajeHTHas CBA3b M MeXaHU3M €€ 00pa3oBaHUS.
HenonspnHast u nosnspHas KoBajneHTHasi CBA3b. CBOMCTBA KOBAJCHTHOM CBSI3U. DJIEKTPOHHBIE U
CTPYKTypHBbI€ (popMyJbl BeuecTB. MloHHas CBsA3b U MexaHU3M e€ oOpa3oBaHusi. CBOWCTBA HOHOB.
CreneHpb OKUCIICHUS.

[Ipupona xumuueckoil cBsi3u U €€ TUnbl. OTHOCUTEIBHOCTh THUIIOJIOTMM XUMHUYECKON
CBsA3U. BimsiHMe THIIa XMMUYECKOH CBSI3M HAa CBOMCTBA XMMHUYECKOIO COCIUHEHUS.
Kpucrannnueckoe crpoenue BeunlecTB. Kpucrtamanueckue peméTku: aTOMHas, HOHHad,
MOJIEKYJISIpHAS — U UX XapaKTEPUCTHUKHU.

YpOoBHU XUMHYECKON OpraHuU3allMy BEIIECTB. 3aBUCUMOCTH CBOMCTB BEIIECTB OT HUX
CTPOEHHUS.

JemoncTpanuu. 1. B3aumoseiictBue HaTpus ¢ XJI0poM. 2. Moiean KpUCTAIUIMUECKUX PEIETOK
BEUICCTB C HMOHHBIM, aTOMHBIM M MOJIEKYJSIpHBIM CTpoeHueM. 3. Bocco3naHue LenocTHOR
CTPYKTYpbl XJOpHAA HaTpusl MyTEM HajokeHust Habopa kojokapt. 4. Bosronka iopma. 5.
HcnapeHne TBEPIOro YIrJIEKHCIIOro rasa.

Tema TBOpueckoil pabGotel. PaccmoTpenme u aHamu3 B3aWMOOOYCIIOBIEHHOCTH COCTaBa,
CTPOEHUS, CBOIMCTB BEIIECTBA U €r0 MPAKTUYECKOro 3HaYeHUs (Ha Jr000M IpUMeEpe).

XHMHYeCKHE PeaKIiH B CBeTe JJIeKTPOHHOU TeopuH. (3 4.).

®usnyeckas CyIHOCTbh XUMHUYECKOW pPEaKIIUH.
OnexkTpoHHbIe ypaBHeHUs JIptouca. Peakiuu, npoTtekaromue ¢ U3MEHEHHEM U 0e3 M3MEHEeHHs
cTenieHe okucieHus. OKUCIUTENbHO — BOCCTAHOBUTENbHBIE peakiuu. [Ipolieccel okucnenus u
BOCCTAHOBJICHMSI; UX €IUHCTBO U NIPOTUBONOJIOKHOCTh. COCTaBICHNE YPABHEHUM OKHCIUTEIBHO
- BOCCTAaHOBUTEJIHHBIX PEAKIIMM, pacCTaHOBKA KOA(DPHUIIMEHTOB METOJOM DJIEKTPOHHOTO OajnaHca,
o0111as1 XapaKTepUCTHKA.
Knaccudukanus XMMHUUECKHUX peaklUii B CBETE 3JIEKTPOHHOM TEOpHUH.
JemoncTpanuu. IIpuMepsl OKHMCIMTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMKA Pa3IUYHBIX THIIOB!
TOpEHUE BEIIECTB, B3aMMOJICHCTBUE META/NIOB C TajloT€HaMH, CEpol, a30ToM,(o0Opa3oBaHueE
HUTPUTA JIUTHUS ), PACTBOPAMH KHUCIIOT U COJIEH.

Bonopon u ero Baxueiimmue coexnnenus (5 1)

Bonopon B xocmoce. SAnepubie peakuun Ha ConHue. Bomgopon B 3eMHON mpupo/e.
[Tony4yenue BoopoJia B 1aboparopuu. Bogopoa — XUMHUECKUl 3JIEMEHT U IPOCTOE BEILIECTBO.
OHeprus CBSI3U B MoOJIeKysie Bogopoaa. M3oronsl Bogopoaa. Ouznyeckue U XUMHYECKHUE CBOM-
ctBa Boxopoaa. Bomopon B OBP. Ilpumenenue Bomopoaa. IIpomsbliieHHOE mosydeHHe
BOZIOpoAa. Bomoposy — HKOJIOTMYECKH YUCTOE TOIUIMBO; MEPCIEKTUBBI €r0 HCIOJIB30BAHUA.
Oxcupn Bomopoga — BOJA: COCTaB, IPOCTPAHCTBEHHOE CTPOEHME, BOAOPOAHAs CBsA3b. DU3HKO-
XUMHUYECKHE CBOWMCTBA BOABI. M30TOMMHBINA cocTaB BOIBI. TspKemas BOOa W OCOOEHHOCTH €€



cBoiicTB. Ilepokcua Bogopona: coctaB, CTPOCHHE, CBOWCTBA, IPUMEHEHHUE, IEPOKCH]] BOJOPOIa
B OBP.

JMemoncTrpanun. 1. Ilonyuenue Bojgopona B mnaGoparopuu. 2. 3apsika U HCIOIb30BAHUE
anmapata Kunma. 3. Jlerkocts Bomopona. 4. Jduddy3us Bomopoma. 5. I'operue Bomopoja.
BoccranoBnenue menu u3 ee Okcuaa B TOKe Boaopoga. 7. OIBIThI, MNOATBEPKAAIOIINE
XUMHUYECKHE CBOMCTBA BOJIbI. 8. XMMHUYECKHE CBOMCTBA MEPOKCH 1A BOJOPOAA.

JlabopaTopubie omnbiThl. 1. Ilonydenue Bomopoga W H3YYEHHME €ro CBOMCTB. 2.
BoccranoBurenbHbie CBOMCTBAa BOAOPOIA.

I'anorennl (2 4)

XapakTepHucTHKa raJJor€HOB KaK XUMUYECKUX JIEMEHTOB U NPOCTHIX BeulecTB. CTpoeHue
aTOMOB rajioreHoB. Haxoxxenue rajaoreHoB B npupojie. Puznueckue 1 XMMHUYECKUE CBOMCTBA
rajioreHoB. [losyueHune Xxjopa U XJIOpOBOJOpoJa B J1a0OpaTOpPUM U MPOMBILUIEHHOCTH.
buonornueckoe 3HaUE€HHE raJION€HOB. ['aOoreHbl U OTPaBIISAIOLIME BEIIECTBA.

JemoncTpanumn. 1. [lomyuenue xnopa. 2. BzaumoaeiicTBue ¢ XJ0poM HaTpHsi, CYpbMBI, JKelie3a,
kpacHoro (Qocdopa. 3. OOecupeunBaHue XJIOPOM Kpacsmmx BemectB. 4. CunHres
xjopoBojaoposa. 5. [lomyuenue xJI0poBOIOpOIa peakield 0OMEHa U PaCTBOPEHUE €ro B BOJIE.
6. BzaumoneiictBue OpoMa U HoJa ¢ MeTallllaMu; pacTBopa uoja ¢ Kpaxmasuom. 7. PactBopenue
Opoma U 1o/ia B BOJIE U OPraHMUYECKUX pPacTBOPUTENSIX. 8. B3auMHOE BBITECHEHUE rajlOreHOB.
JlabopaTopHble onbIThl. Pacrio3HaBaHue CONSHOM KUCIOTHI, XJIOPHA0B, OPOMHIOB, HOIH/IOB.
IIpakTnyeckune 3anaTusa. 8. IlonydeHue coNIHOM KHCIOTBI M ONBITHI ¢ Heill. Pemenue
3KCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «I aJoreHs».

Pacuernbie 3anaun. Borunicienue o0bema ra3oB o KOJIMUYECTBY BELIECTB.

O0o0meHne 3HAHUI 0 HaH00JIee BA)KHBIX XaPaKTEPUCTHKAX BEIIECTB I XHMHYECKHX
npoieccos (2 4)

XapakTeprCTHKa XUMHYECKOTO dJIEMEHTa (COCTaB, CTPOEHHE, IOJI0KEHHE B MEPUOIMUECKOM
cucreMme). OU3HKO-XUMHYECKHE CBOMCTBA BELIECTB HA IPUMEPaX BOJAOPO/a, KMCIOPO/a, XJIopa.

OcHOBHEBIE XAPaAKTCPUCTHUKU XHUMHUYCCKUX peaKHHfI: THIIBI peaKHHﬁ, BO3MOXHOCTh H
HalpaBJICHUsT TpOTeKaHusi. Hekoropble TpPeOOBaHUS K IPOW3BOJCTBEHHBIM XHMHYECKHM
nporeccaM (IKOHOMHYECKHE, TEXHOJIIOTMYECKHE, DKOJOTMYECKHE) Ha IPUMEPAx IOJyIEHHS
BOJIOPO/Ia, KHCIOPO/a, XJIOPOBOIOPO/IA.

OKcruTyaranusi, BOCHOJHCHHE W OXpaHa MPUPOTHBIX PECYpCOB HA HAYYHOH OCHOBE —
HEoOXoAuMast MPEMOChUTKA TS CO3aHUs YCIOBHI OJaronpUsATHOTO Pa3BUTHSI Y€JI0BEUECTBA.

9 kace

(2 u B HEETIO, BCero — 661)
IloBTOpEeHNEe HEKOTOPBLIX BONMPOCOB Kypca HeopraHuveckoi xumuu 8 kiacca (24).
XUMHYEeCKUE 3JEMEHTHI U MX cBoicTBa. [lepuonnueckuii 3akoH. 3aKOHOMEPHOCTH M3MEHEHUs
CBOMCTB 2JIEMEHTOB B Mepuoax u rpynnax. OTHOCUTENIbHAS 3JIEKTPOOTPUIIATEILHOCTD, CTETICHb
okucieHusa. BamenTHocTh. TUNBI XUMUYECKOW CBS3U. THIMBI KPUCTAIIMYECKHX PEIIETOK.
Ceenenust o cocraBe (oOmme ¢GopMynbl cocTaBa) W HOMEHKJIAType OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCTMHEHUI.
JMemoncTpanuu. 1. OOpa3ipl HEOPTraHWYECKUX COETUHEHUH. 2. Moaenu KpUCTATMYECKUX
pemeTok. 3. ONBITHI, paCKPHIBAOIIME B3aUMOCBS3b CTPOCHUS U CBOICTB: a) BO3TOHKA ioja; 0)
HarpeBaHue HadTadMHAa W KBaplla, B) HarpeBaHWE CEpbl W ToBapeHHOW comm. 4. Komrmuiekr
KOZOTpaMM U cliaiiloB «OCHOBHBIE TIOHATUS XUMHI.
JlaGopaTopHsiit onbiT. PaboTa ¢ 0O6pa3iiamMu OKCHIIOB, COJICH, KHCIOT, OCHOBaHUH.

XHMHYEeCKHE peakMH B CBeTe Tpex Teopuit xumuu (3 4)



DHepreTrka XUMHUYECKUX TNpeBpatieHuid. DHTanbnus. TermaoBoi >PhexT XuMHUYECKHX
peakumii. TepMmoxumudeckue ypaBHeHus. OHeprus [ub0Oca. Bo3MOXHOCTH mNpoOTEKaHUS
XUMUYECKUX peakiuid. CpaBHEHHE TEPMOXMMHYECKOTO U TEPMOJUHAMHUYECKOTO MOJXO0JIOB B
ONMCAaHUU XUMHUYECKON peakuuu. CKOpOCTh XMMHYECKOW peakiuu. 3aKOH JEWCTBUSA Macc.
3aBUCUMOCTh CKOPOCTH OT YCJIOBUM MPOTEKAHUs peakinu. XUMHUYECKOEe paBHOBECHE, MPUHIIUIIL
Jle larenwve. Karanus. DHeprus akTUBalUM, OOIIHUE CBEICHHS O TOMOTEHHOM U T€TEPOr€HHOM
karanuse. [IoHaTHe 0 MPOMEXYTOUYHBIX KOMILIEKCaX.

JdemoncTpaumu. 1. 3aBUCUMOCTb CKOPOCTH PEAKIIMHM OT KOHIEHTPAIIMU PEArupyoIInuX BEIIECTB.
2. 3aBUCHUMOCTb CKOPOCTH PEaKLUUMU OT TeMIepaTyphl. 3. 3aBUCUMOCTh CKOPOCTHU PEAKIHH OT
MPUPOABl pearupyrouux BemecTB. 4. BiusHue KOHIIEHTpalMU peardpyrollydx BeEIIeCTB Ha
XUMHUYECKOE paBHOBecHE (Ha npumepe B3zaumonencTBusa xiopuzaa skenesa (lll) ¢ ponanungom
Kanus). 5. B3auMmopeiicTBue alfoMUHMsI C WOJOM B MPUCYTCTBUMU BOABI. 6. B3ammopeicTBue
nepokcuaa Bogoposa ¢ okcuaom mapranna (VI). 7. Jlumepusanus okcuaa azota (1V).
JlaGopaTropHble onbIThbl. 1. OMNbITHl, BBIICHAIONIME 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakluu OT MPHUPOABl PEAruPYIOUIUX BEIIECTB (B3aUMOJICHCTBHE IIMHKA C COJISTHOM M YKCYCHOM
KHCJIOTaMH), OT IUIOMIAAN TOBEPXHOCTH COINPHUKOCHOBEHHUS (B3aMMOJICUCTBHE Pa3IMYHBIX I10
pa3smepy TpaHyld IIMHKa C COJITHOW KHUCJIOTOM), OT KOHLEHTpPAallMd W TeMIepaTyphl
(B3aumoperictBue okcuaa meau (1) ¢ cepHolt KMCIIOTOM pa3IMYHON KOHIICHTPAIIUU MPU Pa3HBIX
temrepatypax). 2. Ilomyuenue oxcuma cepol (IV) u okucieHue ero B NPUCYTCTBUM Ka
Taau3aropa.

Pacuernble 3agaun. 1. PacueTsl 10 TEPMOXMMUYECKUM ypaBHEHUSAM. 2. Brluucienue ckopoctu
XUMUYECKON peaklMi MO0 KMHETUYECKOMY ypaBHEHUIO. 3. BbluMcClieHHEe CKOPOCTH XMMHUUYECKOU
peakuuu 1o rpaduKy ee mpoTeKaHUs.

PactBopsl. Teopus 31ekTpoanTuyeckoii auccounanuu (13 4)

CBeneHust O pacTBOpax: ONpENEJICHUE pacTBOPOB, PACTBOPUTENHU, PACTBOPUMOCTb,
KJIaCCH(UKAIIUS PACTBOPOB.
[IpeanocbuIKM BOSHUKHOBEHUS TEOPUH JIEKTponuTHueckon nucconuanuu. Mnen C. Appennyca,
J .. MenpneneeBa, .A. KabnykoB u apyrux yueHslx. CTpyKTypa U 3HaU€HHE HAyYHON TEOPHUHU.
DIIEKTPOIUTHI U HEAJIEKTPOIUTHL.
JunonbHOE CTpOEHHE MOJIEKYJbl BOJbI. [Ipomeccsl, mpOHUCXOAsIIHE C DIEKTPOJMTAMH IIpU
pacIUIaBIE€HUM M PAaCTBOPEHUM BEIIECTB B Boje. Ponb BOIBI B Ipolecce 3JIEKTPOIUTHYECKON
aucconmanuu. Jlucconuanus 3J€KTPOJIMTOB C Pa3sHbIM THUIIOM XMMHYECKOW CBA3U. TeroBble
ABJICHMS, COITPOBOKIAOIIUE MTPOLIECC PACTBOPEHUS.
Crenenp aucconmanuu. Koncranta nuccoumanuu. KucnotHocts pactBopos. Ilonstue pH.
Nunukaropsl.
OcCHOBHBIE TIOJIO’KEHUSI TEOPUH PACTBOPOB.
CunpHbie U cnabblie 2nekTponuThl. CBolicTBa HOHOB. IOHHBIN cOCTaB MpUPOAHBIX BOA. ['mapaTsl
Y KpUCTAJUIOTMAPATHI, HAX0XKICHHUE UX B IPUPOJE.
[I'unponu3 coneii. OOMeHHBIE peakiuu. XUMHUYECKHUE CBOMCTBA KHCIOT, COJIEH M OCHOBAaHUU B
CBETE TEOPHH DJIEKTPOIIMTHUECKON aucconuanuu. KpaTkue cBeleHHsI O HEBOJHBIX PaCTBOPAX.
Pacyernble 3agaum. PacueTel MO XMMHYECKUM YpPAaBHEHUSIM, €CIM OJHO U3 PEATHPYIOIIMX
BEILECTB JaHO B N30BITKE.
JemoncTpanun. 1. VcneiTanue BemiecTB, WX PAacTBOPOB U PACIUIABOB Ha 3JIEKTPUUYECKYIO
MIPOBOAMMOCTE. 2. BnusiHue pa3dapneHus Ha crenenb quccounanuu. CpaBHEHHE 3JEKTPUUECKOM
IPOBOJUMOCTH KOHIEHTPHUPOBAHHOTO M pa30aBIEHHOIO pPAaCTBOPOB YKCYCHOW KHCIOTHI. 3.
JIBrm>keHrne MOHOB B 3JIeKTpuueckoMm mone. 4. IlonmyyeHne HEBOAHBIX pacTBOpPOB. 5. BnusiHue
pacTBOPUTENIA HA IUCCOLHMALINIO (B KAUECTBE PACTBOPUTENEH — COJISIHASI KUCJIOTA, TUATUIIOBBIMA
a¢up, STWIOBBIM cnupT, Toiyois). 6. I'maparauus u neruapatanuss MOHOB (Ha HpuUMepax
0e3BOIHBIX COJIeH M KpHucTauioruaparoB xjopuaa kodansta (1), cynedaros menu (1) u Hukens

)



JlaGopaTopHusle onbIThl. 1. Pabora ¢ nnaukaropamu. 2. Peakuun oOMeHa MEXAy pacTBOpaMu
3JIEKTPOJIUTOB. 3. Pa3jenenne okpaeHHbIX BEMIECTB METOAOM TOHKOCIIOWHON XpoMatorpaduu.
4. X"MHYECKHE CBOICTBAa PacTBOPOB KHUCIOT, COJIeM W OcHOBaHWM. 5. I'maponu3 pacTBOpoB
COJICH.

HemeTtanaun4deckue 3JieMeHThl H HX BaxkHel e XUMHYecKHe coequHeHus (27 4)

XUMHYECKHE JJIEMEHTBI — HeMeTaulbl. [lojokeHue 3IIeMEHTOB-HEMETAUIOB B
nepuonnueckor cucreme J[.M. MenneneeBa. Hemeramnsl — p-smemeHThl. OcoOeHHOCTH
CTPOCHHUSI UX aTOMOB: OOImIMEe YepThl U paznuuus. OTHOCHTENbHAS AJIEKTPOOTPHUIATEIBHOCTb.
CrerneHu OKHUCIICHUS, BaJICHTHBIE COCTOSIHUSI aTOMOB HEMETAJIOB. 3aKOHOMEPHOCTH M3MEHEHUS
3HAQUEHUHN 3TUX BEJIMYUH B MEPUOJAX U Ipylnax NEpUOANYECKOM cUCTeMbl. PaguoakTuBHBIE
u30TOMNbl. M30TONBl HEMETAIOB, MX MNPUMEHEHHE. XapaKTepUCTHKA YTJIepOJHOr0 METOJa,
IPUMEHSIEMOT0 B pa3HbIX O0JIACTIX HAYKU. 3arpsA3HEHNE OKPYKAIOIIeH Cpeibl paaron30TONaMuU;
OCHOBHBIE€ HCTOYHUKH HX TMOCTYIUICHHS. Tunu4Hble (OPMBI BOJOPOJIHBIX U KUCIOPOIHBIX
COEIMHEHUI HEMETaIOB. PacipocTpaHeHNEe HEMETAININYECKUX JIEMEHTOB B IIPUPO/IE.

[Tpoctsie BemecTBa — HeMeTaibl. OcOOEHHOCTH UX cTpoeHus. O0YCIOBIEHHOCTh (PU3NUECKUX
CBOICTB (arperaTHoro COCTOSIHMSI, TEMIIEPATyphl IJIaBICHUS, KUIIEHUS, pACTBOPUMOCTH B BOJE)
ctpoenneM. KoHkpeTru3zaiys 3aKOHOMEPHOCTH Ha IIPUMEPE TaJOr€HOB.

Amnnorponusi. IIporHo3upoBanue CIOCOOHOCTH 3JIEMEHTOB K OOpa30BaHUIO aJUIOTPOITHBIX
BUJIOM3MEHEHHI Ha OCHOBE OCOOCHHOCTEH CTpOEHHS UX aTOMOB. AJIOTPONHUS Yriepoia u
kpemHus, pocdopa, cepbl. OOYCIOBICHHOCTh CBOMCTB aJUIOTPOIIOB OCOOCHHOCTSIMU CTPOCHUS,
UX IPUMEHEHHE.

O030p XMMMYECKHX CBOMCTB HEMETauIOB. IlIpUuMHBI XMMHMUYECKOH HHEPTHOCTU
OJIarOpoJIHBIX Ta30B, HU3KOH aKTUBHOCTH a30Ta, OKUCIUTEIHHBIX CBOWCTB M JBOWCTBEHHOTO
MIOBEJICHUS CEPBI, a30Ta, YIIIEPOJa U KPEMHHUS B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIMAX.
PacnpocTpanenne mpocCThIX BeLIECTB-HEMETaNIoB B mnpupoze. IlomyueHue u mpuMeHeHue
HEMETAJUIOB (Ha IMIpUMEpPE XJI0pa, a30Ta, CEPHI).

Bogoponusie  coemuHeHuss  HemeTaynioB.  DOpMBI  BOJOPOJHBIX  COCTUHEHH.
3aKOHOMEPHOCTH HW3MEHEHHsS (PU3MKO-XMMHUYECKUX CBOHCTB BOJOPOAHBIX COCIUHEHUH B
3aBHCHUMOCTH OT OCOOEHHOCTEW CTPOCHHS aTOMOB OOpa3yMIIHUX HX JJIEMEHTOB (HAa MpuUMepe
COEIMHEHUS] DJIEMEHTOB BTOporo mnepuona). CBoilcTBa BOJHBIX pPACTBOPOB BOJAOPOJIHBIX
COEIMHEHUI HeMeTaIoB. KucIoTHO-0CHOBHAsA XapaKTEPUCTHKA UX PACTBOPOB.

Oxcuapl HEMETAIIOB, X COCTaB M OTPAYKEHUE €r0 B CTPYKTYPHBIX U AJIEKTPOHHBIX (hopmyrnax.
OO011ast XapakTepUCTHKA UX CTPOEHHsI, CBOMCTB, IPUMEHEHUSI.
I'mapoxcuabl Hemerani0B. X cocTaB M oTpakeHHe ero B CTPYKTYPHBIX M 3JIEKTPOHHBIX
¢opmyaax. O630p Qusmueckux cBoiicTB. OOmue xuMuueckue cBoicTBa. KadecTBeHHbIE
peakuuMy Ha aHMOHBI KHuciaoT. Cuia U yCTOMYMBOCTh Pa3iMuYHBIX KuciOT. Kucnble u cpemgHue
comu (kapOoHaThl, ruIpokapOonarel, Qocdarsl U ruapodocdarsr). Crabble KHCIOTHI
(TUTaBUKOBasA, CEPOBOIOPOJIHAS, CEPHUCTAsA, YTOJIbHasA, KpeMHHEBas ). OCOOCHHOCTU UX CTPOCHUS
U cBOMCTB. KHucaOThI-OKHCaUTENM (230THAsA, CEpHAst, XJIOpHAas) U OCOOEHHOCTH UX XUMHUYECKHX
cBoiicTB. [IpumMeHeHre KUCIOT B TEXHUKE. Posib KUCIIOT B Mpolieccax, MPOTEKAOMIMUX B KUBBIX
OpraHus3Max.
Xapakrepucruka npeacrasurenei 1V, V, VI rpynn snemenToB. Cepa u ee COeCAUHEHMS.
Azot u pochop, ux coenunennn. KpeMHuit 1 yriepo, ux CoequHeHus, poib B IPUPOJIE.
IlonsiTHe 0 MOJIMMeEPHBIX XUMHU4YECKHX coeanHeHusix. Monomep. Ilonmumep. Crnoco6HOCTH
aTOMOB yTJiepoJa U KpeMHHUs K 00pa30BaHUIO ITOJIMMEPOB.
CoeauHeHus1 yriaepoaa — IpeIMET CaMOCTOSATEIbHOW HAyKH — OPraHM4ecKoW XHMUU.
OcHoOBHBIE TOJI0KEHUs U poiib Teopu A.M. ByTnepoBa B pa3BUTHH 3TOI HAyKH.
[TonsitTue o romosoruu u u3zomepuu. Kiaccupukanuu opraHnyeckux coenuHeHuil. OOmue
CBOICTBa OpraHn4ecKkux coenquHeHuil. Kparkas xapakTepucTHKa UX KJIacCoB.

OcHoBHbBIE KJacchl YriieBofopojoB. CrocoOHOe M. .IIKamoB K peakluH 3aMeleHUs U
uzomepuzai. CrnocoOHOCTh allKaHOB M AJIKHMHOB K MPUCOEAMHEHHUIO M IOJUMEpPHU3aIUH.



Pacnpoctpanenue yriaeBogoponoB B mpupone. CocraB HETH M XapaKTEpUCTHKA OCHOBHBIX
MPOAYKTOB, MOJIYy4aeMbIX U3 HEPTH.

[Tonstue o ¢GyHKUMOHATBHOW rpymme. ['oMoJoruueckue psiibl CHUPTOB, aJbACTHIOB U
KapOOHOBBIX KUCIIOT.

OO6mue GopMyIbl KIaCCOB 3TUX COSAMHEHHN B3amMoeHCTBUE CIIMPTOB C METAJUTMYECKUM
HaTpUEM, OKHCJIIEHHE MeTaHosa U 3TaHona okcuaoMm meau (I1). BoccranoBienue anbaeruaon
BOJIOPOJIOM M OKHCIIEHHE HMX aMMHAayHBIM PAacTBOPOM OKCHAA cepedpa, B3aUMOJCHCTBHE C
rugpokcugom  wmeau ().  Xwumuueckwe cBoiicTBa KapOO- HOBBIX KHCIOT. Peaxius
TepUPHUKAIIHH.

A3oTconepikalie OpraHnyeckue COeIUHEHUs: aMUHbl, aMUHOKHUCIIOTHI, Oenku. Mx cocras,
¢usuueckue  cBoiicTBa.  B3amMopelcTBHME < aMMHOB € XJIOPOBOJOpOAOM.  Peakius
MOJIMKOHJCHCALIUM aMUHOYKCYCHON KHCIIOTHI, €€ B3aUMOJICUCTBUE C COJISTHOM KUCJIOTOW U Iie-
709bt0. Posib 6€TIKOB B MPpUPOJIE U X XUMUYECKHUE CBOMCTBA: THAPOJIH3, ICHATYPAIIHSL.

['eneTnyeckas CBSI3b KJIACCOB XUMUYECKUX COETUHEHUH.

ITonsiTHe 0 KpPYroBopore XMMHM4YECKHX 3JIEMEHTOB Ha IpUMEpe YIJIepoja, a3oTa U
docdopa.

3arps3HeHHe  aTMOC(epbl COCIMHEHHMSIMH — a30Ta, CEphl, yriepoaa. XUMHUYECKUE
MpeBpalleHHs], TPOUCXOSAIINE C CEPHHUCTHIM ra3oM B aTMocdepe, MEXaHU3MbI BO3JIECHCTBUS
CEepPHUCTBIX COCIWHEHUNW HaA J>KMBYI0O U HEXKHUBYIO TMpUPOLy (HA TMpUMeEpax COCTOSTHUMN
«(pU3nOTOTUYECKON CYXOCTH» Y pacTEHUI) 1 BO3ACHCTBUS HA KapOOHATCOAEPKAIIE MIUHEPATBI
(pa3pylueHue u3BeCTHsAKa, Mpamopa). KucimorHele n0kau, OCOOEHHOCTHM HX XHMHUYECKOTO
COCTaBa W MOCJEICTBUS BO3JICHCTBUS Ha )KUBOE U HEXHMBOe. HakomneHue coenuHeHUu a3oTa u
docdopa B MpUPOIHBIX BOJAX.

VicTouyHukyd HakKOIUIEHHs IUOKcuaa yriaepoaa B arMmocdepe. «llapHukoBbiit» 3¢ dexT.
B3aumocBsI3b KOHIEHTpALMU YIJIEKUCIIOrO ra3a B atMmocepe 1 TeMiiepaTrypsl BO3ayxa.

JMemoncTrpanuu. 1. OOpasubl MPOCTHIX BEIIECTB-HEMETAIUIOB M HX COCIWHEHUH. 2.
Konnekuust mpocThIX BEIIECTB-TajJoreHoB. 3. PacTBOpUMOCTh B BOJE KHUCIOPOJA, a30Ta, CEpPHI,
docdopa. 4. DaexTponpoBOAHOCTs HemeTaioB. 5. [lomydyenue o3zona. 6. [lomyuenue mMoHO-
KIIMHHOW W TutacThudeckoi cepel. 7. [Tomydenue 6enoro ¢ocdopa u ero Bo3ropaHue Ha BO3ayXe.
8. [Momyuenue oxcuaos azora (1) u (1V). 9. Okucnenue azora Bo3ayxa B ero okcuasl (1) u (1V).
10. BzaumopeiictBue aszora, ¢ochopa U yriepoma ¢ MeTaulaMd W Bojgopogom. 11.
BzaumopeiictBue Opoma ¢ amomuuueM. 12. Boccranosnenwe meam w3 okcuma meau (11)
BozoposioM. 13. BzaumonelcTBue Cepbl C BOJIOPOJOM, MEAbIO, HATPUEM, KHUCIOpPOAOM. 14.
BoccranoBneHre CBUMHIIA U3 OKCHAA HA MOBEPXHOCTH yris. 15. [lonyyeHue KpeMHHUS U CHIIaHA.
Oxkucnenne cuiana Ha Bosnyxe. 16. [lomydenue ammMuaka M HCCII€IOBAaHUE €r0 CBOMCTB. 17.
[ToryueHne u uccnenoBaHWE CBOWCTB IUOKcUAA yriepoza. 18. OmnbIThl, MOATBEpKIAIOIINE
oOure xuMudeckue ceoicTBa KucioT. 19. [onydyenne a30THON KUCIOTHI
B pactBope. 20. ['opeHune cepsl M yris B a30THOW Kuciore. BocrulaMeHeHue ckunmaapa B
a30THOW kucnore. 21. B3aumosneiicTBue HaTp ¢ KOHUEHTPUPOBAHHON CEpHOM KUCIOTOM. 22.
[Monyuenune kpe MHHEBOW KHCAOTHL. 23. Ilomydyenue okcuma azora (1) u okucienue ei Ha
Bozayxe. 24. [lonyuyenue okcuna cepsl (1V) u okuciaeHue ero B mpucyTCTBUM KaTaau3aTopa. 25.
KauecTBeHHBIE peakliud Ha aHUOHBI cynbdun, cynbdar, kapOoHAT, XJIOpUI, OPOMUA, HOIUI,
HuTpart, pa gart. 26. Komnexkuuu: «Hedte», «IIpupoansiii raz», «Tomnmmso «Ilnactmaccei». 27.
Mopnenu MoJieKys1 opraHudeckux coeuHeHnu 28. Ilomyuenue sTuineHa u ero B3auMoJEHCTBHE
c OpoMHOW BOJE€ W pacTBOpOM TMepMaHraHata kamus. 29. Bocmiamenenme crmprta 30.
B3aumoneiicTBue cuupToB ¢ MeTaAIIIMYeCKUM HaTpueM. 31. OkucieHne 3TaHojaa OKCUIOM MEAU
(). 32. Oxucnenue anpaeru0B aaMMHUAYHBIM PACTBOPOM OKCHJA cepedpa U THAPOKCH]Ia METH
(11 33. OnbIThl, MOATBEPKAAIONINE XUMUYECKHE CBONCTBA KapOOHOBBIX KHUCIOT. 34. Peakius
srepudukanun. 35. O6passr amuHOKUCTOT! 36. Monenb monekynsl Oenka. 37. JleHaTypanus
Oenka. 38. O6Hapy»xe HHe cephl B OeIKe.

JlabopaTopubie omnbiThl. 1. O3HakomiieHHe ¢ o0O0pa3lamMM cepbl U € TNPUPOAHBIX
coeauHeHuil. 2. O3HakomyeHue ¢ oOpasnamu coenuHeHui rajoreHoB. 3. Ilomydyenue



IUTACTUYECKON Cephbl M M3Yy4YeHHE € CBOWCTB. 4. [lomydyeHne cepHUCTOro raza M MCClIe0BaHUE
ero cBouctB. 5. [lonmydeHue yriaekuciaoro raza U u3ydeHue ero cBoiictB 6. KauecTBeHHbIE
peakuuu Ha aHUOHBI KHUCJIOT. 7. BoccTraHOBHUTENbHBIE CBOWCTBAa BOJOpOJA MU yriepoja. 8.
[Tony4yeHue yrojapHOR KUCIIO ThI M3 okcuaa yriepoaa (1V) u usydenue ee cBoiicts. 9. ['maponus
0 Jeii, 00pa30BaHHBIX CHJIBHBIMU M c1a0bIMU Kucnotamu. 10. [lomydeHue sTuieHa U OMBITHI €
HuM. 11. Oxucienue ampAeruiia aMMHUAYHBIM PacTBOPOM OKCHZA cepedpa U THUAPOKCUAOM
menu (11).

IIpakTuyeckue 3ansaTusa. 1. IlomyueHue okcuIoB HemeTauioB (Yriiepoja M Cepbl) H
MCCJIEIOBAHUE WX CBOMCTB. 2. PelieHue 3KCIEpUMEHTANBHBIX 33Jlad M0 TeMe «XHUMHYECKHe
CBOMCTBAa HEMETAJUIOB M HUX OKCHIOB». 3. [lonmyyeHue aMmuaka — BOJOPOJHOIO COECIUHEHUS
a30Ta — U MCCIEN0BaHuE ero cBOocTB. O3HaKOMIJIEHUE ¢ XUMUYECKU MM CBOMCTBAMHU BOJHOTO
pacTtBopa ammuaka. 4. Xumudyeckue CBOIcTBa KapOOHOBBIX KHCIOT. 5. Pemienne
HKCIEPUMEHTANBHBIX 3a/1a4 1o Teme «Hemeramby. 6. Pabora ¢ Mogenupyromield mporpaMmMoi
g IIDBM «MeueHblIil aToM.

PacuerHble 3agauu. 1. Berumcnenue Maccel WM o0beMa MPOAYKTA PEAKIUU IO HU3BECTHOM
Macce Ui 00beMy UCXOAHOIO BEUIECTBA, COJIEPIKAIIETr0 MPUMECH.

Metananl (13 4)

[TonoxeHne MerawioB B mepuoanyeckoil cucreme. OCOOEHHOCTH CTPOEHHS aTOMOB
METAIOB: S-, p- U d-3JeMeHTOB. 3HAYEHUE HSHEPTUU HOHHU3AIMU. MeTauiiueckas CBSI3b.
Kpucramnuueckne pemerku. OOmme u cnenuduyeckne (PU3NUECKHE CBOMCTBa METAILIOB.
OO0mue XUMHUYECKHE CBOWCTBA METAJUIOB. DJIEKTPOXMMHMUYECKUN PNl HANPSIKEHUS METaJUIOB.
DIIEeKTPOIN3 pacIjiaBOB U pacTBOpPOB cosiei. [IpakTuueckoe 3HaueHue anekTposnsza. CBOWCTBO
METaJIJIOB 00pa30BbIBaTh CIiaBbl. OOIIME CBECHHS O CIIaBaXx.

Koppo3ust MeTainoB — oOIenIaHeTapHblii FTEOXUMUYECKHUN MPOLIECC; €€ BUAbI: XUMHUYECKas U
ANEKTPOXUMUYECKasi, ClIOCOObI OOPHOBI ¢ KOPPO3UEH.

Metannsl — anementsl |—II rpynn. CpaBHuUTeNbHas XapaKTEpUCTHKA, PU3NYECKUE U
XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OKCUJIOB M THMAPOKCHUJIOB, COJIEU. 3aKOHOMEPHOCTHU
pacipoCTpaHEHUsl ILEIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB B NPUPOJIE, UX IOIYyYEHHE
ANEKTPONIHU30M coeArHeHHH. CrocoObl PEryisaluu TeOXUMUYECKUX UKIIOB C LEJIbIO BBIICICHUS
MUHEPAJIOB HaTpus (BRIMOPa)KMBaHUE MUPAOUIINTA, BbIIApUBAHUE XJIOpHIa HAaTpus). MuHepaisl
KaJIblIMA, X COCTaB, 0COOEHHOCTh CBOMCTB, 00JaCTH MPAKTUUECKOTO MPUMEHEHHMSL.

Mertamisl — p-3J€MEHTHl. AJIOMHUHUN: XHMHUUYECKHM JJIEMEHT, MPOCTOoe BemecTtBo. Pacmpo
cTpaHeHue B nipupojie. OCHOBHbIE MUHEpalIbl. [[puMeHeHNE B COBPEMEHHON TEXHUKE.
Baxneitmme coemunenus Al, Pb, Sn; okcuabl u ruapokcuabl, amM(poTepHBI XapakTep HX
CBOMCTB.

Annotponus xene3a. CoctaB, 0COOEHHOCTH CBOMCTB U MPUMEHEHHE YyT'yHa U CTaIH Kak
BaXHEHIINUX CIUTaBoB >kene3a. O crocobax XMMHUYECKON aHTHKOPPO3MIHON 3alllUThI CIIABOB
xenesza. Kparkue cBeieHHs 0 Ba)KHEHIINX COEMHEHMSIX METaIOB (OKCHUJIbI U THAPOKCHUIBI), UX
MIOBEJICHNE B OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX peakusaxX. bruonorudeckas poiap METAIIOB.
PenkozemenbHble METAIIBI: UX PACIIPOCTPAHEHHE B IPUPOE, POJIb B OMOJIOIMUECKUX MpoLeccax
1 TEXHHKE.

OO61ue cBeieHNs 0 paJMOaKTUBHBIX U30TOMNAaX JIEMEHTOB METAJJIOB U UX POJIH B MPUPOJIE.

JNemoncTpanuu. 1. OOpasupl MeTalIOB, M3yY€HHE WX DJICKTPUUYECKOH NPOBOJUMOCTH. 2.
Ha6nronenne mapoB kamms. 3. TemnonpoBoAHOCT, MeTauioB. 4. Mojenu KpUCTALUTHYECKUX
peleTok MeTaioB. 5. B3auMozelcTBHe METaUIOB ¢ HEMETAIaMM M BOJOH. 6. DieKTposu3
pactBopoB xsopuaa mMeau (l1) u moguma xkamusa. 7. OOBITE IO KOPPO3UU METAIJIOB M 3AIIUTE
MeTaJlI0B OT Koppo3uu. 8. [lonydenue cnnasa Byza. 9. [lonyuenue cruiaBa kajnus U HaTpHs TIOJ
KEpOCUHOM (TpoerupyeTcs ¢ momoibio kojockoma). 10. ['openue, B3anmoielicTBuE C BOJOH
TuTUsA, HaTpus U Kainbius. 11. B3aumonelictBue ¢ Boaoil okcuaa kanblus. 12. KauecTBeHHbIE
peaxkuu Ha MOHBI Kanblus U O6apus. 13. YcrpaHeHue xxecTKocTH Bojbl. 14. MexaHnuueckast mpou
HOCThL OKCHOHOH INIEHKH adoMuHUA. 15. B3anMopgelcTBue amroMuHHS C BOOou. 16.



AnromoTtepMmus kenesa. 17. B3aumoneiicTsre atoMuHNs ¢ OpOMOM, KUCIOTaMHU, miesoyamu. 18.
OnbIThI, WUTIOCTPUPYIOLTNE (PUIUKO-XUMUYECKUE CBOMCTBA OJIOBA U CBUHIA M UX COEAMHEHUU.
19. B3aumopeiictBue coenunenuit xpoma (1) u (111) ¢ xucnoramu n mwenogamu. 20. ITonyuenue
okcuma xpoma (lllI) pazmoxenuem OukapOonaTta ammoHus. 21. Amiorporusi ojoBa. 22.
[Tony4yenue nucynsdura onosa. 23. Boponenue cranu. 24. OKCUIUPOBAHHUE CTAJIH.
Jladoparopubie onbIThl. 1. PaccMoTpeHue oOpasioB METaIOB, UX COJIGH W TPHUPOIHBIX
coenquHeHuil. 2. B3aumonelicTBME MeTalIOB C pacTBOpamu coieil. 3. O3HakomiieHuEe ¢
oOpa3uamu crjiaBoB (KoJjulekuu «Mertamibl U cruiaBbl»). 4. O3HakomiieHHe ¢ oOpa3uamu
NPUPOIHBIX COCTUHEHUH Kanblus. 5. O3HaKOMIICHHE ¢ 00pa3liaMu alFOMUHUS U €T0 CIUIaBOB. 6.
O3nakomieHue ¢ obOpasmamu yyryHa u craiad. 7. CBoicTBa enkux mienodeir. 8. CBoiicTBa
OKCHJIOB M T'MJIPOKCHJIOB aJIIOMUHHUSA, 0J0Ba, cBUHLA. 9. IloidydeHue u uccieroBaHUE CBOWMCTB
ruapokcuaoB keneza () m skemeza (I11). 10. OGezxupuBaHue CTaTbHON IUIACTUHKA H
npoBenenue pocharupoBanus. 11. KauecTBenHble peakiiuy Ha HOHBI CBUHIIA, jkene3a. 12. Kaue
cTBeHHbIE peaknuu Ha noHbl xpoma (1) u (111).

IIpakTyeckue 3anATHA. 3. PeleHne skcnepuMeHTAIBHBIX 3aa4 110 TeMe «MeTaib».
HMemonctpanuu. 1. Kogorpammel u nruHamMudeckoe nocodue «I[Ipous3BoicTBO CEpHOM KUCTOTHI».
2. Komnekmuss MuHepalioB W TopHBIX mopoxa. 3. Cnmaiinbl «OOIMe MOHATUS XUMHYCCKON
TEeXHOJOTHN». 4. MoJieNib CEpPHOKUCIOTHOTO MPOU3BOACTBA.

JlabopaTopubiii onbIT. O3HakOMJIEHHE € 00pa3llaMd ChIpbi JUIsl NPOU3BOACTBA CEPHOMU
KHUCTIOTHI.

Pacuernble 3agauu. OmnpeneneHue MaccoBOW WM OOBEMHOM JOJIM BbIXOAA NPOAYKTA B
MPOLEHTaX OT TEOPETUUYECKH BO3ZMOKHOTO.

3. TemaTnueckoe IUIAHMPOBAaHHE, B TOM 4YHCJIe C Y4eToM padoyei
NPOrpamMMbl BOCIIUTAHUSA € YKA3aHHEM KOJUYECTBA YaCOB, 0TBOJAUMBIX HA
OCBOCHHUE KAKI0N TeMbI

8 kiace
Ne Tema pa3gena (nam Tema Peanuzanumn BocnuTaTEe ILHOIO KoJa-Bo
n/n pasaeJia, WK TeMa YPOKa) NMOTEHIHAJIAa YPOKa (BUABI M ()OPMBI 4acoB
AeSITeIbHOCTH)
1 | Bpeagenne ® YCTAHOBJICHUE JOBEPHUTEIBHBIX OTHOLICHUN 3
MEXIYy Yy4YUTEeIeM U €ro Yy4eHHUKamH,

2 Pa3zpen l. BemecTBa 7 CHOCO6CTBYIOH.II/IX MO3UTUBHOMY 50
XHMHYeCKHe SBJICHHUSA ¢ MO3HMIMI | BOCIPUATUIO Yy4YallUMHCS TpeOOBaHUN U
ATOMHO-MOJIEKYJ/ISIPHOTO Y4YeHUsl npocb0  yuuTens, INPHUBJICYEHUIO  HMX

BHUMaHUsI K OOCYyXKIaeMOW Ha YpOKe

3 | Tema 1. Xumuueckue snements! n | MHGOOpMALuy, 5 aKTUBU3alUN nx 11
BelleCTBA B  CBET€  aroMHO- | [TO3HABATENILHOM JIESITEIBHOCTH,

MOJIEKYJISIPHOTO yYEHUS e 100YXK/I€HUE IIKOJBHUKOB COOJIOJaTh Ha
ypOKe OOILIeNpUHSATHIE HOPMBI TOBEICHHUS,

4 | Tema 2. Xummueckue peakiuu. | TPABHIA — OOMEHWAs  co  CTapmIMMA 8
3aKkoHBI COXpaHeHms Macchl m | (YTHTEIAMH) u CBCPCTHUKaMH
SHEpIHH. (IIKOJIBHUKAaMM),  HOPUHIUNBI  y4yeOHOMU

JUCLUIUIMHBI U CAMOOPTraHU3alNY;

5 | Tema 3. Bemectsa B okpyskatoreii | ®IPHBICICHHE BHUMAHHS IIKOTHHHKOB K 6
HaC TIPHPOJIE 1 TEXHUKE. [IEHHOCTHOMY AaCIeKTy M3y4yaeMbIX Ha

ypOKax sIBICHUN, OpraHu3aIus UX paboThI €




Tema 4. [Tonsatue o razax. Boznyx.
Kucnopon. I'openue.

7 | Tema S. Bomopon wu ero
Ba)KHEHIIINE COETUHEHUSL.

8 | Tema 6. OcHOBHBIE KIacChl
HEOPraHUYECKUX COCTUHEHUN.

9 | Paznen 1. BemecTBa )/ |
XHMUYeCKHe PpeakIud B CBeTe
3JICKTPOHHOH TEOPUH

10 | Tema 1. CtpoeHue aroma.

11 | Tema 2. Ilepuonnueckuil 3aKoH U
repuoanIecKast CHCTEMA
JA.N.Meunneneena.

12 | Tema 3. CtpoeHue BelIeCTBA H
XHUMHYECKAs! CBA3b.

13 | Tema 4. Xumuueckue peakuu B
CBETE DJIICKTPOHHOU TEOPUH.

14 | Tema 5. 'anoreHsl.

MOJy4yaeMoll  Ha  ypOKE  COIMAJIbHO
3HAYUMOM HH(pOpMaIMel — HHUIIMMPOBAHUE
ee o0cyxeHus, BBICKa3bIBaHUS
yUYalIMMHCS. CBOETO MHEHUS 110 €€ I0BOY,
BbIpAOOTKH CBOETO K HEH OTHOLICHUS;

® [ICI10JIb30BAHNE BOCIIUTATEIbHBIX
BO3MOXKHOCTEH  cofep)KaHusi  y4eOHOro
npeaMera  uepe3  JAEMOHCTPALUI0  JIETAM
IPUMEPOB OTBETCTBEHHOIO, TPAXKIAAHCKOTO
HIOBEJICHMSI, IIPOSIBICHUS YEJIOBEKOIIOOUS U
T00pOCepIeYHOCTH, qepes noo0p
COOTBETCTBYIOIIMX TEKCTOB JUIsI YTEHUS,
3ajad  JUIL  pEUIeHHs,  MPOOJIEMHBIX
CUTYallMH 1711 00CYXKJIEHHs B KJIacCe;
®[IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX
bopm paboThI YUAIIUXCS:
UHTEJUIEKTYaJIbHBIX WIP, CTUMYJIUPYIOIIHUX
MO3HABATEIBHYIO MOTHBAIIMIO ITKOJILHUKOB;
JUIaKTUYECKOTO TeaTpa, TJe IOJy4YeHHbIe
Ha YpOKEe 3HaHUS OOBITPHIBAIOTCA B
TeaTpaJibHbIX IOCTAaHOBKAaX; JMCKYCCHH,
KOTOpBIE Jal0T Y4YalUMCS BO3MOXKHOCTb
npuodpectu OIIBIT BEJICHUS
KOHCTPYKTUBHOTO  JHAJIOTa; TPYIIOBOM
paboThl MM paboThl B Napax, KOTOPbIE y4aT
MIKOJPHUKOB ~ KOMaHJHOH  pabore U
B3aUMO/JICHCTBUIO C IPYTMMHU JE€TbMU;

® BKJIIOYCHHE B YPOK HIPOBBIX MPOLEAYP,
KOTOpBIE MIOMOT'at0T MOJIePIKATh
MOTHUBAIMIO JIeTe K IOJyYEHHUIO 3HAHUH,
HaJI)KUBAHUIO MIO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHWH B Kjacce,
MOMOTatoT YCTaHOBJICHUIO
no0poskenaTenbHOM atMochepsl BO Bpems
Ypoxa;

e opranuzanus medcTBa MOTUBUPOBAHHBIX U

SPYOUPOBAHHBIX  YYallUXCAd  HAaa  HX

HEYCTIEBAIOIIUMHU OJIHOKJIACCHUKAMHU,
JIaroNIero IIKOJbHUKAM COIIMATBLHO
3H21'-IHMBII>1 OIIBIT COTPYJIHI/ILIGCTBEI 158
B3aMHOM ITOMOIIIY;

(] I/IHI/IIII/II/IPOBaHI/Ie 158 noz[)lepm(a
HCCIIEN0BaTENbCKOMN NEeITEILHOCTU
IIKOJIbHUKOB B paMKax pealu3alud UMU
I/IH}I[I/IBI/I)IyaHBHBIX nu l"pyr[l'IOBBIX

HCCIIEOBATEIbCKUX IIPOEKTOB, YTO JacT
IIKOJTbHUKAM ~ BO3MOXKHOCTH  MPHUOOpecTH
HaBBIK CaMOCTOSITEJIBHOTO peleHus
TEOPETHUYECKON po0GJIEMBI, HaBBIK
TE€HEPUPOBAHMUS U oopmienus
COOCTBEHHBIX Hﬂeﬁ, HAaBBIK YBAXXUTCIBHOI'O
OTHOUIECHHUS K qYKUM uaesm,

13
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obopMIIeHHBIM B paboTax  JApyrux
uccleioBaTeNe,  HaBBIK  IYOJUYHOTO
BBICTYILJICHHS nepesn ayJMUTOpHUEH,

apryMEHTHUPOBaHUs U OTCTaMBaHUs CBOEHU
TOYKU 3pEHUI.

9 kiacc
Ne Tema pa3jgesa (UM TeMa Peanuzanum BocnuTaTe ILHOIO Koa-Bo
pa3jiesa, WU TeMa YPOKA) MOTEHI[HAJIA YpPoKa (BUABI U (PopMBbI 4acoB
n/n AesiTeJIbHOCTH)
1 | NoBTOpEHHE HEKOTOPLIX | ® yCTaHOBIICHUE JIOBEPUTEIHLHBIX OTHOIICHHUN 4
BONMPOCOB Kypca 8 Kjacca. MEXIy yYUTEIeM W €ero y4eHHUKaMH,
CIOCOOCTBYIONINX MMO3UTUBHOMY BOCTIPUSTHIO
2 | Pa3men l. Teopernyeckue | yJallMMucss TpeOOBaHUM M IPOCKO y4UTENs, 16
OCHOBBI XHMHH. MIPUBJICYEHUIO UX BHUMaHHUS K 00CYXI1aeMoii
Ha ypoke HWH(MOpMAIMH, AaKTHBH3AIUU WX
3 | Tema 1. Xumnueckue peaxiumu. MO3HABATEIBHON EATETLHOCTH; 3
¢ 1O0YK/ICHHE IIKOJIBHUKOB COOJIIOJATh Ha
4 |Tema 2. Pacteopsl. Teopus | YPOKE OOIICTIPUHATBIC HOPMBI TTOBEICHHUS, 13
AIIEKTPOJIMTUYECKOM quccoruanuy. | [PaBuIa oOmeHus co CTapIiuMH
(yuurensimn) 51 CBEPCTHUKAMHU
5 | Paszea . D1eMeHThI (IIKOJIBHUKAMH ), TIPUHITUTIBI yueOHOI 27
HeMeTaaani H HX Bakmeiimme | AACIAILTHHEL H CAMOOPraHH3ALNY;
CcOeHHeHHsI ® [IPUBJICUCHUEC BHUMAHHUS IIKOJBbHHUKOB K
[IEHHOCTHOMY aCIeKTYy M3y4aeMbIX Ha YpOKax
6 | Tema 1. OOmas xapakTepucTHUKa ABIICHHH, Opraimzaltii - Hx paboTs! N 2
HEMETAILIOR MOJy1aeMOH Ha ypOKe COLMANLHO 3HAYUMO
nHpopmanued —  WHUIMHPOBAHHE €€
7 [Tema 2. Tloarpynma xuciopona 1 OOCYXJIeHUS, BBICKA3bIBAHUS  y4YaIIUMUCS 3
. CBOETO MHEHHS MO €€ TOBOJAY, BBIPAOOTKH
e€ TUMMUYHBIC TTPE/ICTABUTEIH. CBOET'0 K Heil OTHOMICHHS
— ® HCTIOJIh30BAHNE BOCITUTATEILHBIX
8 | Tema 3. Iloxrpymna asota W €€ | oo\ oscnocreii colep)KaHUsI  y4eOHOTO 9
THIATHBIC NPCACTABUTCITH. mpenMera 4epe3  JEMOHCTPAIMIO  JETSIM
MPUMEPOB  OTBETCTBEHHOTO, T'PAKIAHCKOTO
9 | Tema 4. [loarpynma yriepona u eé MOBEJICHUS, TIPOSABJICHHUS YETOBEKOIIOOUS M 8
TUTIUYHBIE TPEJICTABUTEIH. J106pOCEP/IETHOCTH, yepes noaGop
COOTBETCTBYIOIIUX TEKCTOB [UIsI YTEHUS,
10 | Paspea I11. MeTanbl 3a[a4 JUIS PEINEHHs, TPOOIEMHBIX CHTyAIUi 13
Uit 00CYKJIeHUs B KJIacce;
11 | Tema 1. OOume  CBOWCTBA | ® IPUMEHEHHE HA YPOKE HWHTEPAKTUBHBIX 3
METaJIJIOB (hopM paboThl yyalMxcs: UHTEUIEKTYaIbHbBIX
Urp, CTHUMYJUPYIOIIUX  [O3HABATEIbHYIO
12 | Tema 2. Merauisl TJABHBIX M | MOTHBAIMIO IIMKOJIBHUKOB, JIUTAKTHUECKOTO 10
MOOOYHBIX ITOATPYIIIL. TeaTpa, T/ie TMOJTYYCHHbIE HA YpPOKE 3HAHUS
OOBITPBIBAIOTCS B TEATPATBHBIX ITOCTAHOBKAX;
13 | Pasmea IV. O6mme cBegennsi 06 | AUCKYCCHI,  KOTOpBIE — JAIOT  yYalUMCH 6

BO3MOXHOCTb HpI/IO6peCTI/I OIIBIT BCIACHUS




OpPraHn4e€CKuX COCAHMHCHUAX

14 | Tema 1. Opranuveckue
COEMHEHUS YIIepo/a.

15 | Pasgea V. XuMusd u )KU3Hb

16 | Tema 1. BemectBa, BpeaHbie s
YelloBeKa U OKPY)KaoIeld Cpeabl.
[Tonumepsr.

17 | Tema 2. MuHepanbHbIC
ynoopeHusl.

KOHCTPYKTUBHOIO  JAMajiora;  IpyNIOBOH
paboThl WK paboTHI B Mapax, KOTOPhIE ydar
IIKOJBHUKOB ~ KOMaHAHOM  pabore  u
B3aMMOJICHCTBHIO C APYTUMH JICTbMU;

® BKJIIOYEHHE B YPOK HIPOBBIX IPOLEAYP,
KOTOpbIE ITOMOT'al0T MOJJIEpKaTh MOTHUBALIUIO
JIETe K MOJIYYEHUIO 3HAHUM, HaJTa)KUBAHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLICHUH B
KJiacce, MIOMOTAIOT YCTaHOBJICHHIO
N00posKenaTesIbHOM  aTMocepbl BO  BpeMs
YpOKa;

e opraHusanys mepcrsa MOTUBUPOBAHHBIX U

APYAUPOBAHHBIX y4YaImuxcst Hax X
HEYCIEBAIOIIUMU OJHOKJIaCCHUKAMH,
JArOIIEro HIKOJILHUKAM COLIMAILHO
3HAYMMBIN OIIBIT COTpYOHHYECTBA U
B3aMMHOH ITOMOIIIH;

L] I/IHI/IIII/II/IPOBaHI/Ie nu Hozmepm(a
HCCIIEI0BATEIbCKOM JIEATCILHOCTH
IIKOJIPHUKOB B paMKaxX peallu3allid HMH
I/IHI[I/IBI/II[yaJII)HI)IX u I‘pyHHOBI:IX
HCCIEAOBATEIbCKUX  IMPOEKTOB, YTO JIacT
IIKOJIbHUKAaM ~ BO3MOXKHOCTh  TPHUOOPECTH
HaBBIK CaMOCTOSTEILHOIO penieHus
TEOPETHUYECKOU po0JIeMBl, HaBBbIK

TeHepUupOBaHUs U 0OPMIICHUS COOCTBEHHBIX
uJei, HaBbIK YBaKUTEIbHOIO OTHOIIEHUS K
qyKUM ujesM, o(QOpMIIEHHBIM B paboTax
JIPYTUX HCCIEN0BaTeNei, HABBIK MyOINYHOTO
BBICTYIUICHHS nepen ayIuTOpHEN,
apryMEHTHPOBAHMUSI U OTCTaMBaHMS CBOEH
TOYKH 3PEHUS.




