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Ilnanupyembie pe3ybTaThl

B xone npenonaBanust xumuu, paboyasi mporpaMmma npeaycMaTpuBaetT GopMupoBaHue
y oOydarmmxcsi oO0Iey4eOHbIX YMEHHM M HaBBIKOB, YHUBEPCAJIbHBIX CIOCOOOB
JEATENBHOCTU U KIFOUEBBIX KOMIIETCHIIUH.

B sTOM HampapieHUU TPUOPUTETAMU ISl Y4EOHOTO MpeaMeTa « XUMHUs» Ha CTYNECHU
OCHOBHOTO OO0IIEero 00pa3oBaHUsl SBISIOTCS: MCIOJIB30BaHUE I TTO3HAHMS
OKPYXKAIOIIEro MHpa pPA3IUYHBIX METOJ0B (HAOJIOACHUS, W3MEPEHUS, OIBITHI,
AKCTIEPUMEHT); TPOBEJACHUE NPAKTUUYECKUX U J1aOOpaTOPHBIX PabOT, HECIOKHBIX
SOKCIIEPUMEHTOB M  ONHCAHME MX PE3yJbTATOB; HCIOJb30BAHUE PA3JIUUYHBIX
UCTOYHUKOB MH(GOPMAIIUK JIJIS PEIICHHS TTO3HABATEIbHBIX 3aJ/1au; COOJI0ICHIE HOPM
U TIPaBUJI MOBEJCHUS B XUMHUYECKHUX JTA00OPATOPHUAX, B OKPYKAIOIICH cpesie, a Takxke
IIpaBUJI 3I0POBOTO 00pasza KU3HH.

JlesTenbHOCTh O00pa30BaTEIBHOTO YUYPEXKJACHUS B OOYYCHHHM XMMHUU JIOJDKHA OBITh
HalpaBjieHa Ha  JOCTI)KCHHE  OOyYalolUMMHCS  CICAYIOIUX  JIMYHOCTHBIX
pe3yJbTATOB:

1) B 1LIEHHOCTHO-OPHEHTAIIMOHHON cdepe — YyBCTBO TOPAOCTH 32 POCCHHICKYIO
XUMUYECKYIO HAyKy, TYMaHU3M, OTHOIIEHUE K TPYAY, LIEJICYCTPEMIIEHHOCTb;

2) B TpyaoBod cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JajbHEHIIeH
o0pa3oBaTeIbHON TPACKTOPHH;

3) B mo3HaBaTeIbHON (KOTHUTUBHOW, MHTEIJIEKTYaJIbHON) cpepe — yMeHUe yInpaBisiTh
CBOCH IT03HABATEIILHOM JICITECIbHOCThIO;

4) dopmMupoBaHUE XUMHKO-IKOJOTHYECKOH KYJBTYPhI, SBISIOIICHCS COCTaBHOM
YaCThIO HKOJIOTUYECKON U 0011eH KyIbTyphl, U HAYYHOTO MUPOBO33PECHHS;

5) yMeHue OLIEHUBAaTh CUTYALUIO ¥ ONIEPATUBHO IPUHUMATH PEILICHHUS;

6) pa3BUTHE TOTOBHOCTU K PEIICHUIO TBOPUECKUX 3aja4.

MeTtanpeAMeTHBIMHU Pe3yJbTATAMHU OCBOCHHUS BBIMTYCKHUKAMHU IIKOJIBI IPOTPaMMBbI
10 XUMHUHU SIBJISIFOTCS

l)ucnionb3oBaHWE€ YMEHUW W HABBIKOB PA3JIMYHBIX BUIOB I03HABATEIbHOU
NEATEeNIbHOCTH,  INPUMEHEHUE  OCHOBHBIX  METOJIOB  TO3HaHHUS  (CHCTEMHO-
MHMOPMAITMOHHBIA aHalu3, MOJCIUPOBAHUE) JUISI M3YYCHHs] PA3IMYHBIX CTOPOH
OKPY’KAIOIIEH ICHCTBUTEIBLHOCTH;

2)UCTIOJIb30BAHUE OCHOBHBIX MHTEJUICKTYyalbHBIX omepanuid: (opMylInpoBaHUE
TUINOTE3, aHAJIW3 U CUHTE3, CpaBHEHHE, O00OIIeHUE, CHUCTEeMaTU3allUs, BBISIBICHUE
MIPUYMHHO-CJIEICTBEHHBIX CBA3EH, IOUCK AHAJIOTOB;

3)yMeHHe TEeHEpPUpOBATH HUJEU M OMNPENEsATh CpPE/CTBA, HEOOXOAUMBIE ISl HUX
peanu3anuu;

4)yMeHHUe ONpeneiaTh UEIu U 3a7a4u AesTebHOCTH, BEIOMPATh CPEACTBA peaanu3aluu
LEJIM U IPUMEHSITh UX HAa MPAKTHUKE;



5)ucnonp3oBaHUE  PA3TMYHBIX ~ UCTOYHUKOB  JUJISI  TONYYCHHS  XHUMHYECKOH
uH(pOpMaIIH.

IIpenMeTHHIMH pe3yJIbTATAMH OCBOCHHS BBIMNYCKHUKAMHU OCHOBHOM  IIIKOJIBI
POrpaMMBI 110 XUMUU SBIISIFOTCS:

1.B no3HaBaTenpHOM chepe:

JaBaTh OIpEJEICHUs U3YUYCHHBIX MOHSATUM: BEMIECTBO (XMMUYECKHUM DJIEMEHT,
aTOM, WOH, MOJIEKYyJla, KpHUCTaJUIMYecKas pelIeTKa, BEHIECTBO, NPOCThIE U
CJIOKHBIE BEIeCTBa, XUMHUecKas (opMmysia, OTHOCUTEIbHAs MOJEKYyJsSpHas
Macca, BaJ€HTHOCTh, OKCHJbI, KHUCJOTBI, OCHOBAaHHS, COJH, aM(OTEPHOCTH,
UHJUKATOP, TMEPUOJUYECKUN 3aKOH, TMEePUOJUYECKasi CHCTeMa, H30TOIIbI,
XUMUYECKasi  CBSI3b,  DJEKTPOOTPHUIATEIBHOCTh,  CTENEHb  OKHUCJICHUS,
ANIEKTPOJIUT); XUMHUUECKass peakius (XUMHYECKOE YpPaBHEHHE, TeHETHYeCKas
CBS3b, OKHUCJICHHE, BOCCTAHOBJICHHE, OJEKTPOJUTUYECKAs JAMCCOLMALIMS,
CKOPOCTh XUMUYECKOU PEaKIINN);

OMHUCHIBATH  JICMOHCTPAIIMOHHBIE M CaMOCTOSTENIHO  TMPOBEIEHHBIC
AKCTIEPUMEHTHI, UCTIOIB3YS JIJISL OTOTO0 €CTECTBEHHBIN (PYCCKUH, POJHON) SI3bIK
U SI3BIK XUMUHU;

OMHUCHIBATh M Pa3InuaTh H3YUYCHHBIC KJIACChl HEOPTraHUYECKUX COCIUHEHUH,
IIPOCTHIE U CII0KHBIEC BEIIECTBA, XUMUUECKUE PEAKIINH;

KJIacCU(UIUPOBATH U3YUCHHBIE OOBEKTHI U SBJICHHUS;

HAOJIIOIaTh JIEMOHCTPUPYEMBIE W CaMOCTOSITEJIBHO TPOBOJUMBIE OIIBITHI,
XUMHYECKUE PEAKINH, TPOTEKAIOIIHNE B PUPOJIE U B OBITY;

JIeNaTh BBIBOJBI U YMO3AKIIOUEHUS! U3 HAOIIOJEHUN, U3yUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEHN, TMPOrHO3UPOBATh CBOMCTBA HEHW3YUYEHHBIX BEHIECTB IIO
aHAJIOTUH CO CBOWCTBAMU U3YyYEHHBIX;

CTPYKTYpPHpPOBaTh HW3Y4YEHHBIM Marepuaq M XUMHUYECKYI0 HH(popmaIuio,
MOJIYYEHHYIO U3 APYTUX UCTOUHHUKOB;

MOJENHNPOBATH CTPOCHHE aTOMOB AJIEMEHTOB MEPBOT0 — TPETHETO MEPHOJOB (B
paMKax U3Y4YeHHBIX TMOJIOkKeHu  Teopun  D.Pesepdopna), crTpoeHue
MPOCTEUIIINX MOJIEKYI.

2.B 1IeHHOCTHO-OpUEHTAIIMOHHOM cdepe:

aHAJM3MPOBATh M OIICHUBATH MOCIICICTBUS JIJIsl OKpY KaroIel cpeibl OBITOBON 1
MIPOM3BOJICTBEHHON JICITCIIBHOCTH YEJIOBEKa, CBA3aHHOHW ¢ TIepepadoTKoi
BEILIECTB.

3.B tpynoBoii chepe:

IIpOBOAUTH XUMHYECKUM OKCIICPHUMCHT.

4.B cepe 6e30maCHOCTH KU3HEACATSITLHOCTH:

OKa3bIBaTh MNEPBYKD NMOMOUIb MPU OTPABJIECHHUSAX, 0XKOTrax M JIPYrUx TpaBMax,
CBSI3aHHBIX C BEMIECTBAMU U JJA0OPATOPHBIM 00OPYIOBAHHUEM.



[Tpu mpoBeaCHNN MPOMEKYTOYHOM aTTECTAIIUU MCTIOIB3YETCS TMPOBEIACHUE TECTOBOM
paboTHI.

Ili1anupyemble pe3yJibTaThl OCBOEHUS

OCHOBHBIC MTOHATHS XUMUH (YPOBEHb ATOMHO-MOJICKYJIIPHBIX MPEACTABICHHH )
BBITyCKHUK HAYYUTCS:

* ONUCHIBATh CBOWCTBA TBEPABIX, XUIAKUX, Ta3000pa3HBIX BEIICCTB, BBIACIAS WX
CYIIIECTBCHHBIC TIPU3HAKH;

* XapaKTEPH30BaTh BEIIECTBA IO COCTaBYy, CTPOCHHIO M CBOWCTBAM, yCTaHABIMBATh
NPUYNHHO-CJICJICTBCHHBIC CBSA3M MY JaHHBIMH XapaKTEPUCTHKAMU BEIECTBA;

* pacKpbhIBaTh CMBICI OCHOBHBIX XHWMHYECKHX IOHATHH «aTOM», «MOJICKYiay,
«XUMHUYECKUH  3JIEMEHT»,  «IIPOCTOE  BEIIECTBO»,  «CJOKHOE  BEIISCTBO,
«BAJICHTHOCTB», HCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUHU;

* u300pakaTh COCTAB MPOCTEHUIIUX BEIICCTB C IMOMOINBID XUMHUYECKUX (HOPMYT U
CYITHOCTh XUMHUYECKHX PEAKIIUH C MTOMOIIBI0 XUMHUECKHX YPaBHCHHUH;

* BBIYUCIISITH OTHOCUTCIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TaKKe
MAacCOBYIO JIOJKO XHMHYECKOTO »JJEMEHTa B COCIWHEHHUSAX JJIA OICHKH UX
PAKTUYECKOW 3HAYMMOCTH;

* CPaBHUBATH 110 COCTaBY OKCHJIbI, OCHOBAHUS, KHCJIOTBI, COJIH;

* KJIAaCCH(PUITUPOBATh OKCHJBI M OCHOBAHHUS IO CBOMCTBAM, KHUCJIOTBI M COJIH IIO
COCTaBYy;

* OIIMCHIBATh COCTAaB, CBOWCTBA M 3HaucHUE (B TPUPOJAC W MPAKTHYCCKOU
JCATSIIBHOCTH YeJIOBEKa) MPOCTHIX BEIIECTB — KUCIOPOJia U BOJOPO/IA;

* 1aBaTh CPAaBHHUTEIBHYIO XapaKTCPUCTUKY XHUMHYCCKUX JJIEMCHTOB M BaXKHCHIIHMX
COCTMHEHUN €CTECTBEHHBIX CEMEHCTB MIEIOYHBIX METAIIJIOB U TaJIOTCHOB,;

* MIOJIL30BATHCA JIAOOPATOPHBIM 00OPYAOBAaHUEM M XUMHUECKOH TTOCYI0M;

* IPOBOJUTh HECIIOKHBIE XHUMHUYECKHE OINBITHI W HAOMIOMCHHS 32 H3MCHCHUSMH
CBOMCTB BEIIECTB B MPOIECCE WX MPEBPAIICHHUM; COOJII0NATh IpaBUiia TECXHUKH
0€3011aCHOCTH NP MPOBEICHUH HAOIIOICHUHN U OTIBITOB,;

* pa3nMYaTh ASKCICPUMEHTAJIBHO KHCIOTHI W IIEIOYH, IOIB3YICh WHIMKATOPAMHU;
OCO3HaBaTh HEOOXOAMMOCTH COONIOACHHS Mep O€30MacHOCTH TpU OOpaIIEHUU C
KHCJIOTAaMH H IIEJI0OYaMHU.

Buinyckuuk nonyuum 603mo#CHOCIb HAYHUMBCSL:

* 2PAMOMHO 0OPAWAMBCS C BeUeCMBAMU 8 NOBCEOHEBHOU IHCUHUL,

* 0CO3HABAMb HEOOX0OUMOCMb COOMOOEHUs. NPABUL  IKOA02UUECKU Oe30NaACH020
N0BeOeHUs 8 OKPYHCAroujell NPUPOOHOl cpede;

* NOHUMAMb CMbICT U HeoOX00UMOCMb COONOO0EHUs NPeONnUCAHUL, NpedsacaemMblX 8
UHCMPYKYUSX NO UCNOTIL30BAHUIO IeKAPCME, CPeOCmE OblMOBOU XuMuu u op.;



* UCNONBL308aAMb NPUOOPEMEHHbIe KIloYesble KOMNEeMeHMHOCMU HNpU  8blNOJIHEeHUU
uccne008amensbCKux HNpoOeKmo8 No UIYUEHUI0 CBOUCmS, Cnocob08 noaydyeHus u
DPACno3HABaHUS 8eUeCmE,

* Pazeueamb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3Ys CPeOCm8ad YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU NPpU pabome ¢ MeKCmamu y4eOHuKa u OonoIHUmMeNbHOl
qumepamypou, CHnpasoyHbIMU MAOIUYAMU, HPOAGIAMb 2OMOBHOCMb K VEANCEHUIO
UHOU MOYKU 3peHUs NPU 0OCYIHCOEHUU Pe3VIbINamos 8blNOJIHEHHOU pabombl,

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O Beujecmeax U XUMUYECKUX npoyeccax,
KpUmMu4ecKku OMHOCUMbCA K NCEeBOOHAYYHOU UHGopmayuu, HeooOpOCOo8eCmHOll
pexname, Kacaoweucs UCnOIb308aAHUS PA3TUYHBIX GEUieCE.

[lepuonnyeckuii 3akOH MW TEPUOAUYECKAS CHUCTEMA XHUMHUYECKUX DJIEMEHTOB
. 1. MenpneneeBa. CTpoeHue BellleCTBa

BrinyckHUK HAyYUTCA:

* KJacCU(DUITUPOBATh XUMUYECKUE DJIEMEHThI Ha METaJUIbl, HEMETAJLIbI, JIEMECHTHI,
OKCHUJIBI ¥ THJAPOKCHJIBI KOTOPBIX aM(OTEpHBI, U WHEPTHBIC JJIEMEHTHI (Ta3bl) IS
OCO3HAHUS BaXXHOCTH YNOPSAJAOUYCHHOCTH HAYUYHBIX 3HAHUM;

* pacKphIBaTh CMBICH nepuoanydeckoro 3akoHa J[. . Menneneena;

* ONUCHIBATh M XapaKTEPU30BaTh TAOJMYHYIO (OPMY TMEPUOTUUECKON CHUCTEMBI
XUMHUYECKHUX IJIEMEHTOB;

* XapaKTepHU30BaTh COCTAaB AaTOMHBIX SII€p M PACHpPEACIICHUE YKCIIa DJIEKTPOHOB IO
ANEKTPOHHBIM  CJOSIM  aTOMOB  XHMHMYECKHX JJIEMEHTOB MalblX MEpPUOAOB
NEPUOINYECKOIN CUCTEMBI, a TAKKE KAl U KaJblus;

* pa3nuyaTh BUJBl XUMHYECKON CBSI3M: HWOHHYIO, KOBAJEHTHYIO TOJISIPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO U METAJUIMYECKYIO;

* H300paKaTh AIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIICCTB, 0OPa30BaHHBIX XUMHUUECKUMH
CBA3SMH PAa3HOTO BHU]IA;

* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOEHUS HUX KPHUCTALIMYECKUX
PEIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUTNYECKHX;

* XapaKTepHU30BaTh XUMUYECKHUE AJIEMEHTHl U UX COCIMHEHUS HAa OCHOBE MOJOKEHUS
AJIEMEHTOB B MEPUOANYECKON CHUCTEME U OCOOEHHOCTEH CTPOCHHS MX aTOMOB;

* OMCHIBATh OCHOBHBIE 3Tanbl OTKpbITUA [[. 1. MeHnneneeBplM 1neproOanYECKOTO
3aKOHA UM  [EPHOJMYECKOM CUCTEMBbl XUMHUYECKHX DJJIEMEHTOB, XWU3Hb W
MHOTO00pa3HyI0 HAYUHYIO IESITEIbHOCTh YIEHOTO;

* XapaKTEepU30BATh HAYYHOE U MUPOBO33PEHUECKOE 3HAUYCHHUE NIEPUOANYECKOTO 3aKOHA
Y MEPUOIUYECKON CUCTEMBI XMMHUYECKUX 3y1eMeHTOB JI. 1. MeHneneena;

* 0CO3HAaBaTh HAYYHbIE OTKPBITUS KaK PE3YyJbTAT JIUTEIbHBIX HAOIIOJCHUH, ONBITOB,
HAaY4YHOU IMOJIEMUKH, TPEOAOJICHUS TPYAHOCTEN U COMHEHU.

Buinycknux nonyuum 603modrcHocms HaAyuumuvca:

* 0CO3HABAMb 3HAYEHUE MeOPemudecKux 3HAHUL Ol NPAKMUYeCcKou OesamelbHOCmu
yenogexa,

* ONUCHIBAMb U3VYEHHbIE 00BEeKmMbl KAK CUCHEMbl, NPUMEHSSA JIO2UKY CUCMEMHO20
anaiuza;



* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NepUuOOUYecKOl CUCmeMbl XUMUYECKUX
a1emMeHmos 05l 00bACHEHUS U NPEeOBUOEHUSL CEOLICINE KOHKPEMHbBIX 8eUeCms,

* pazeueamsv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM VeryONeHUs. 3HAHUL
00 ucmopuu  CMAaHOBNEHUs  XUMUYECKOU HAYKYU, e€ OCHOBHbIX  NOHAMUL,
nepuoouyecKo20 3aKoHd KaKk 0OHO20 U3 GANCHEUUIUX 3AKOHO8 NPUpoObl, d MaKice o
COBPEMEHHBIX OOCMUNCEHUSX HAYKU U MEeXHUKU.

MHoroo0Opa3ue XUMHUYECKUX peaKui

BBITyCKHUK HAYYUTCS:

* O0BACHATh CYTh XUMHUYCCKHUX TMPOIECCOB M HX NPHHIMIHAIBHOE OTIWYHE OT
puznyecKux;

* Ha3bIBATh MPU3HAKH U YCIOBUS MPOTCKAHUS XUMUYCCKUX PEAKITHI;

* YCTAaHABJIMBATH MPUHAICKHOCTh XUMUUYECKOW PEaKIIMU K ONPEACIEHHOMY THITY TTO
OJTHOMY W3 KJIacCH()UKAIMOHHBIX TPHU3HAKOB: 1) MO YHCIy W COCTaBy HMCXOJHBIX
BEIIECTB U TPOAYKTOB peakiuu (peaKkiuu COSAMHEHUS, Pa3lIOKEHUs, 3aMEIICHUS U
oOMeHa); 2) 1Mo BBIJCICHUIO WK MOTJIOMIEHUIO TETUIOTHI (peaKInu K30 TEPMHUECKUAC U
SHIOTEPMUYECKHE); 3) M0 U3MEHEHHUIO CTETICHEeH OKUCIICHUS XMMHYECKHX JIEMEHTOB
(peakiuu  OKHCIMTEIbHO-BOCCTAHOBUTEINIbHBIC); 4) 10 0O0paTUMOCTH Mpolecca
(peakiuu 0OpaTUMBbIe U HEOOPATUMBIC);

* Ha3bIBaTh (PAKTOPHI, BIUSAIONINE HA CKOPOCTh XUMUYCCKUX PEaKITHiA;

* Ha3bIBaTh (PAKTOPHI, BIUSIIONIME HA CMEIIEHUE XUMUUECKOTO0 PAaBHOBECHS,

* COCTaBJISITh YPABHEHUS AJIEKTPOIUTUUECKOMN AUCCOLMALIUU KUCIIOT, IIeJI0Yel, coei;
NOJIHBIE W COKpalméHHbIE HWOHHBIE YpPAaBHEHUS peakiuid oOMeHa; YypaBHEHUs
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHii;

* IPOTHO3UPOBATh TMPOAYKTHl XHMHUYECKMX peaKIuil 1o QopMynaMm/Ha3BaHUIM
UCXOJHBIX BEIECTB; OMPENEATh HCXOIHBIE BelecTBa MO (opMyrnam/Ha3BaHUSIM
MPOJYKTOB PEaAKITNH;

* COCTaBJISITh ypPaBHEHMsI  PEAKIMil, COOTBETCTBYIOIIUX MOCIEIOBATEIbHOCTHU
(«uermoukey) MpeBpalieHNuii HEOPTaHMUYECKUX BEIECTB PAa3TUYHBIX KIACCOB;

* BBIABIIATH B IIPOLIECCE DKCIIEPUMEHTA MPU3HAKHU, CBHIETEILCTBYIONIUE O IPOTEKAHUN
XUMHUYECKOU pEaKIUH;

* IPUTOTOBJISITH PACTBOPBl C OINPEACIEHHOM MacCOBOM [JOJEH PACTBOPEHHOIO
BEIIIECTBA;

* OMPENEIATh XapaKTep CPeabl BOJHBIX PACTBOPOB KUCIIOT U MIEIOYEH MO U3MEHEHUIO
OKPACKU UHAUKATOPOB;

* MPOBOJIUTh KA4YECTBEHHBIC pPEaKIWH, TOJATBEPKAAIONINE HAJIMYUe B BOJHBIX
pacTBOpax BEMIECTB OT/EIbHBIX KATHOHOB U AHUOHOB.

BoinyckHuk noayuum 603MONCHOCIb HAYYUMBCA!

* coCmaenams MONEKYIApPHble U NOJHble UOHHbIE YPAGHEHUs N0 COKPAUWEHHBIM
UOHHbBIM YDABHEHUSAM,

* NPUBOOUMb NPUMEPLL PeaKyuli, NOOMEEPHCOAIOUWUX CYUIECTNBOBAHUE B3AUMOCBAZU
MeHCOY OCHOBHBIMU KIACCAMU HEOP2AHUUECKUX 8eUjeCme,

* NPO2HO3UPOBANb PE3YIbMAMbl 8030€UCNEUS PASTUYHLIX (DAKMOPO8 HA U3MEHEHUe
CKOPOCMU XUMUYECKOU PeaKyul;



* NPOCHO3UPOBAb PE3YAbMAmMbl 8030€UCMEUsl PA3IUUHBIX (PAKMOopo8 HaA cMeujeHue
XUMUYECKO20 PABHOBECUSL.

MHorooOpa3zue BelecTB

BBITyCKHUK HAYYUTCS:

* OMIPEICIIATh MPUHAICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY W3 M3YYCHHBIX
KJIACCOB/TPYIIIT: METaJUTBl 1 HEMETAILIBI, OKCHJIBI, OCHOBAHUS, KHCIIOTHI, COJI;

* COCTaBJIATh (DOPMYJIBI BEIIECTB 110 WX Ha3BAHUSM;

* OIIPE/ICIIATh BAJICHTHOCTh M CTETICHh OKHCJICHUS 3JIEMEHTOB B BEIICCTBAX;

* COCTaBJIATh (DOPMYJIBI HEOPTAHMYECCKUX COCIWHEHUMN IO BaJCHTHOCTSIM M CTCTICHSAM
OKHCJICHHSI JJIEMEHTOB, a TakKKe 3apsjgaM MOHOB, VYKa3aHHBIM B TaOIuIle
PacTBOPUMOCTHU KUCJIOT, OCHOBAHUU U COJIEH;

* O0BACHATH 3aKOHOMEPHOCTH W3MCHCHHS (PU3NYSCKUX M XHMHYCCKUX CBOMCTB
IPOCTBIX BEMIECTB (METAINIOB M HEMETAJJIOB) M MX BBICIIIUX OKCHIOB, 00pa30BaHHBIX
3JIEMEHTaMH BTOPOTO U TPETHEro IMEePHOJIOB;

* Ha3pIBaTh OOIIME XWMHUYECKHE CBOWCTBA, XapaKTEPHBIC ISl TPYIIT OKCHIOB:
KHACJIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

* Ha3bIBaTh OOINHME XMMHYCCKUE CBOWMCTBA, XapaKTCPHBIC IS Ka)JIOro0 W3 KJIACCOB
HEOPraHWYECKUX BEIIECTB: KUCIOT OCHOBAHUM COJIEH;

* IPUBOAWTL TPHMEPbl  PEAKIUH, MOATBEPKIAIONIUX XHMHUYECKHE CBOMCTBA
HEOpPraHMYECKUX BEIIECTB: OKCUAOB, KIUCIOT, OCHOBAHUMU U COJICH;

* OMPENIEISATh BEUIECTBO-OKUCIIUTENb U BEIECTBO-BOCCTAHOBUTENb B OKUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKITUSX;

* COCTaBJISITh OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIN OanaHc (i1 M3YYEHHBIX PEaKIIMii)
0 MPEIOKEHHBIM CXeMaM PEeaKIuii;

* POBOJIUTH J1AOOPATOPHBIE OMBITHL, MOATBEPXKIAIONIME XUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

* MPOBOJUTH J1a0OPATOPHBIE OMBITHI IO TOJYYCHHIO M COOMPAHUIO Ta3000pa3HBIX
BEIIECTB: BOJIOPOJA, KMUCIOPOa, YTIEKUCIOTO ra3a, aMMUaKa; COCTaBIISITh YpaBHEHUS
COOTBETCTBYIOIIMX PEAKIUM.

Buvinycxknuk noayuum 803mMOHMCHOCMb HAYUUMBCA!

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMEA Bewecms HA OCHO8e UX Cocmasd U
CMpOoeHUst;

* IPOCHO3UPOBAMb  CNOCOOHOCMb  8eujecmea  NposAeiamb  OKUCTUMENbHblE  UTU
80CCMAHOBUMENbHbIE CBOUCMBA C YUEMOM CMeneHell OKUCHeHUs DJIeMeHmOos,
BX005UUX 8 €20 COCA8;

* BBIAGAMbL CYWECMBOBAHUE 2E€HEMUUECKOU 63AUMOCEA3U MedcOy Geujecmeamu 6
pA0y: npocmoe 8euecmeo — OKCUO — 2UOPOKCUO — COJIb,

* Xapakmepuzo8ams 0cobvie CEOUCMBA KOHYEHMPUPOBAHHLIX CEPHOU U A30MHOU
KUCTIOM,

* NPUBOOUMb NPUMEPLL YPAGHEHUN PeaKyull, NedCauux 6 OCHO8e NPOMbIULIEHHBIX
CnocoO08 NOIYYeHUsl AMMUAKA, CEPHOU KUCTIOMbL, YY2YHA U CIATU,

* onucvleamov  uzuueckue U  XUMUYECKUE NPOYeccyl, AGIAIOUWUECT YACHbIO
Kpy2080poma eujecmea 6 npupooe;



® Op2AHU308bI6ANTD, npoeodumb YHU€eHUuuYecKue npoexkmovl no UCCNIe00B8AHUIO CBOUCNE
eeuecme, UMernwuUx 8AsCHOeE NPaKkmu4eCKoe 3Ha4eHue.

COJAEPKAHHUE KYPCA

8 kinacce

Tema 1. BBenenue (2 4)

XuUMUS 1 HAYYHO-TEXHUUYECKUM Tiporpecc. MicTtopuyeckue 3Tanbl BOSHUKHOBEHUS U
pa3BuTusa XxuMu. OCHOBHBIE TIOHSITUS ¥ TEOPUU XUMUHU. JIabopatopHoe
o0opyioBaHue U TpUeMbI paboThl ¢ HUM. [IpaBuiia TeXHUKU 0€30MaCHOCTH MPH
paboTe B KaOMHETE XUMUHU.

JlemoncTparuu. TaOmuIlel, claiiibl, TOKa3bIBAIONINE UCTOPUUECKUIN TyTh Pa3BUTHS,
JTOCTHXKEHUSI XUMUU U UX 3HaUY€HHE; TabopaTopHOe 000pyJ0BaHUE.

[IpakTrueckoe 3ansTue. JlabopaTopHoe 000pyaOBaHNE U MPUEMBI PAOOTHI C HUM.
Paszgea I. BetectBo M XuMHYeCKHe sIBJICHHUS ¢ MO3ULUI ATOMHO-MOJIEKYJISIPHOIO
yuyeHust

Tema 2. XumMmudeckue 3JIeMEHThI H BellleCTBABCBETE AaTOMHO-MOJIEKYJISIPHOT O
yuenus (15 49)

[lonstue «BemecTBo» B (usuke U XuMuud. Du3nuecKre U XUMUYECKHUE SIBICHHUS.
N3mensronieecs BEMIECTBO KakK NpeAMET H3ydeHHs XuUMHUHU. Da30Bble NEPEXOMbI.
Onuncanne BemecTB. XUMUYECKHE BJIEMEHTHI: UX 3HAKU U CBEICHUS U3 UCTOPUU
oTkpbITusi. CocTaB BelIecTB. 3aKOH IMOCTOSTHCTBA COCTaBa, XUMHUUYECKHE (DOPMYIIBI.
@opMBbl CYHIECTBOBAaHUS XMMHUYECKHX 3JIEMEHTOB. BellecTBa MpPOCTHIE U CIIOXKHBIE.
[IpocThie BemiecTBa: MeTauibl U HemeTaiuibl. OOIIas XapakTepuCTUKa METauIOB H
HemeTaiuioB. HekoTopble cBeeHUs 0 MeTallaX M HeMeTalllaX, 0OYCJIOBIMBAIOIIUX
3arpsi3HEHHOCTh ~ OKpyKamoImied  cpenbl.  Omnucanue  HEKOTOPHIX — Hambosee
pacpOCTPAaHEHHBIX MPOCTHIX BEIIECTB. ATOMHO-MOJEKyJsipHOe yueHue (AMY) B
xuMud. OTHOCHUTENIbHBIE aTOMHBIE M MOJIEKYJISIpHBIE Macchl. CUCTEMa XUMHUUYECKUX
sanementoB Jl. 1. MenneneeBa. OnpenenieHue nepuoaa W rpyIIbl. XapaKTepUCTHUKA
MOJIOKEHUS XUMUYECKUX 3JIEMEHTOB B IEPUOJNYECKON CHUCTEME. BaneHTHOCTE.
KonmnuectBo BemiecTBa. OmpeneneHue BaJ€HTHOCTH IO MOJOKEHHIO 3JIEMEHTa B
MIEPUOIUYECKOM cHucTeMe. Monp - - €QuHHIA KOJMYeCTBA BewlectBa. MosspHas
Mmacca.

JemoncTpanuu. 1. dusznyeckne U XUMUYECKUE sIBICHHS. 2. M3MepeHne MmIOTHOCTH
xKuakoctei apeometrpoM. 3. IlnaBiaenue cepol. 4. OnpeaeneHue 3IeKTPONPOBOHOCTH
M TEIUIONPOBOJHOCTH BemiecTB. 5. OnbIThl ¢ Ko jgekinuend «Illkama TBepmoctu». 6.
Mopgenu atomoB U Monekyi. Kpucrtannmueckne pemerku. 7. Koanekuus MeTaaioB U
HeMmeTayyioB. 8. IloyueHue yriekucioro raza pazHbeiMu croco0amu. 9. DnekTponus
Boabl. 10. Bosronka mona. Kunsiuenune Boabpl. HakamuBanuwe kBapua. HarpeBanue
Hadptammua. 11. Omnbitel mo auddy3un. 12. Kosiekuuss TPOCTHIX BEUIECTB,
oOpa3zoBaHHbIX 3neMeHTamMu 1—I111 mepuogos. 13. HaGop komorpamm: oOpasiisl



pemieHns pacyeTHeIX 3amad. 14. Komreknusa BemecTB KonmuuecTBOM 1 Momb. 15.

Jlunamuueckoe mocoOue: KOJIMUYECTBEHHBIE OTHOIICHUSI B XUMHUH.

Jlaboparopubie ombIThl. 1, PaccMoTpeHue BelIeCTB ¢ Pa3IUYHBIMU (PU3UYECKUMU

CBOMCTBamMu (Mefb, JKele30, IUHK, cepa, BoJa, XJIOpUI HaTpus u np.) 2. [Ipumeps

bu3MYeCKUX SIBICHUM: CTMOaHUE CTEKJISIHHOW TPYyOKH, KUIISTUCHHE BOJIbI, IJIABJIICHUE

napaduna. 3. [I[puMepbl XUMUYECKUX SBJICHUN: TOPEHUE APEBECHUHBI, B3aUMOJICHCTBUE

MpaMopa ¢ COJiTHOM KucioToi. 4. M3yueHue oOpasioB METAIJIOB U HEMETAJIOB

(cepsl, xene3a, amoMuHusA, rpadura, Meau U ap.). 5. M3ydueHue cCBONCTB BEIECTB:

HarpeBaHue BOJIbI, HarpeBaHue okcuaa kpeMuus (IV).

PacueTnbie 3agaun. 1. BeruucineHne OTHOCUTENIBHON MOJEKYJISPHON MacChl BELIECTB,

MacCoOBOM JOJIM DJIEMEHTOB MO XUMUUYECKUM (opmysiaMm. BeruuciieHre MOJspHOM

Macchel BemiecTna. 2. OnpeaeaeHne MacChl BEIIECTBA M0 WU3BECTHOMY €ro KOJIUYECTBY

U Ha00OpOT.

Tema TBOpUeckor paboTel. MimocTpupoBaHue MOJOKEHUNW aTOMHO-MOJEKYISIPHOTO

YUEHUS.

Tema 3. XumMu4eckue siBJIeHHUS B CBET€ ATOMHO-MOJICKYJISIPHOTO YY€HUSA

(79)

CyIIHOCTh XMMUYECKUX SIBJIEHUI B CBETE€ aTOMHO-MOJIEKYJISIPHOTO YUYEHHS.

[Tpr3Haky NpoTEeKaHUs] XUMUYECKUX peakiuil. [[puunHbl 1 HanpaBiICHUS

NPOTEKaHMs XUMUYECKUX peakiuid. [ToHsiTue 00 SHTPONMUU U BHYTPEHHEH

sHepruu BemecTa. OOpaTUMOCTh XUMUYECKUX peakiuil. [IpeBpamienue

SHEPIUM NPU XUMUYECKUX PEAKIUAX, YCIOBUS MPOTEKAHUS XUMUUYECKUX

peaKIui, 3K30- U SHIOTEPMUUYECKHUE PEAKLIMH. 3aKOHBI COXPAHEHHUS MAcChl U

SHEPI'vH, UX B3aUMOCBS3b B 3aKOHE COXpaHeHus1 Matepun. CocTaBieHue

YPaBHEHUN XMMHUYECKUX peakunil. PacueTsl Mo ypaBHEHUSIM XUMHUYECKUX

peakiui. TUIbl XUMUYECKUX PEAKIUMN: PA3JI0KECHUS, COCIUHEHUS, 3aMELICHUS,

obmena. O000IIeHHE 3HAHUN O XUMUYECKUX PEaKITUIX.

Hemonctpanuu. 1. Ilpu3Haku mNpoTEKaHUS XUMHYECKUX PpEAKLMM: HarpeBaHue

MEIHOM MPOBOJIOKH; B3aUMOJECHCTBHE PACTBOPOB €IKOTO HATpa W XJIOpUAA MEIU;

B3aMMOJICHCTBHE PACTBOPOB YKCYCHOM KHCJIOTHI H THAPOKAOOHATa HATPHS;

B3aHMOJICMCTBUE PACTBOPOB XJIOPHOTO JKe€Jle3a W KPacHOM KpOBSIHOM COJIH;

pacTupaHue B CTYINKE MOPOIIKOB XJIOPUJAa aMMOHHUSI U TalleHON u3BecTu. 2. Tumsl

XUMHUYECKHX PEAKLUN: Pa3I0oKEHUE MaJIaXUTa; B3aUMOJICHCTBHE JKEJI€3a C pACTBOPOM

xsiopuaa meau (II), B3auMogencTBrEe pacCTBOPOB €IKOT0 HATpa U XJIOPHOTO JKeJe3a.
PacuerHble 3a1a4u. Beluncienue no XMMUYECKUM YPaBHEHHSM MacC, KOJIMYECTB

BEIIECTB: a) BCTYMHUBIINX B PEAKIIHIO, 0) 00pa30BaBIINXCS B PE3YIbTATE PEAKIIHH.

Tema 4. Metoabl xumuu (1 9)

[ToHaTHE O METONE KaK CpPEICTBE HAYYHOrO IMO3HAHUS JEWCTBUTEIBHOCTU. MeETObl,

CBSI3aHHBIE C HEMOCPEJICTBEHHBIM H3YyUYEHHEM BEIIECTB: HAOJIOJEHUE, OIMKCAHUE,

CpaBHEHUE, JKCHEPUMEHT. AHAIM3 U CHUHTE3 BEHIECTB — JKCIECPUMEHTAIBHBIC

Metonbpl xumuu. lloHstne 00 wHAMKaTopax. TeopeTndeckoe OOBSICHEHHE,

MOJICJINPOBAHUE, TPOTHO3UPOBAHUE XUMHUYECKUX SIBICHUW. XHWMHWYECKUU SI3BIK

(TepMUHBI U Ha3BaHUS, 3HAKU, (OPMYJIbI, YPABHEHUS), €r0 BAXKHEUIINE (PYHKIUU B



xumuyeckoil  Hayke. CrnocoObl  BbIpaXEHUS  3aKOHOMEPHOCTEH B  XUMUHU
(KauecTBEHHBIM, KOJIMYECTBEHHBIN, MaTeMaTH4eCKuil, rpaduyeckuii). XuMUUECKUE
ONMBITHI U W3MEPEHUs, HUX TOYHOCTh. EJAWMHUIIBI H3MepeHui, Haubojee 4YacTo
HCMOJIb3yEMbIE B XUMUM. PacueTsl B XUMUH, KOJTUYECTBEHHBIE XUMUYECKUE 3aaUH.
JladopaTopHsie onbIThl. 1. Onucanne BEECTB MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOT O
ctpoenus. 2. MoaenupoBaHue XUMHUYECKUX OOBEKTOB C MOMOIIBIO TUIOCKOCTHBIX U
00BEMHBIX MOJIEIIEH.

JMemonctpanuu. 1. UccnenoBanue (pU3MUECKMX U XUMUUYECKUX CBOWMCTB BEIIECTBA
(Bompl, 1WHKa Wik 1p.). 2. HaOmropeHue u onucaHue XUMHUYECKOW peakinu
(B3anMoOIeMCTBUE IIMHKA C COJISTHOM KUCJIOTOM WU JIp.).

Pacuernble 3agaun. 1. BblunciieHusi, CBsI3aHHBIE C TIEPEBOJIOM E€IUHUI] B
Mexnaynapoauyto cucremy eaunuil (CH). 2. Tloctpoenue rpadukoB U TabIUIl 1O
MMEIOLIUMCS TAHHBIM O KOJIMUECTBAX BEMIECTB, PACXOAYIOIIUXCS WIIM MOJTYYArOIIAXCS
B XUMUYECKUX PEAKIUSIX.

Tema 5. BenlecTBa B OKpYy:Karwuieii Hac npupojae u Texuuke (5 u)

BemecTBa B mpupoje: OCHOBHBIE CBEJICHHS O BEIICCTBEHHOM cocTaBe reocdep u
kocMoca. [lonstue o texnochepe. Unctoie BemiectBa U cMecu. CTeNEHb YUCTOTHI U
BUJIbl 3arpsi3HEHHsS] BeHIeCTB. [IOHATHE O TOMOIEHHBIX W TE€TEPOTE€HHBIX CMECHX.
Paznenenune cmeceit. OuncTka BemecTB —  (QUIbTpOBaHUE, JUCTUIUISIUA,
KPUCTAITU3AIIMS, JKCTparupoBaHue, Xxpomarorpadus, Bo3ronka. WaeHTuduxarms
BEILECTB C MOMOILBIO ONPEIEIICHHS TEMIIEPATYP IUIABICHUS U KUIIEHUS.

BemecTtBa B TexHuke. [lonyueHne BellecTB ¢ 3aJJaHHBIMU CBOWCTBAaMU — OCHOBHAs
npoOsiiema xumuu. [loHaTHEe O BellecTBax Kak O ChIpbe, MaTepuagax M MPOAYKIUU.
BemectBa oprannueckue u HeopraHumyeckue. llepBoHayanbHblE CBEIEHHS O
XUMHUYECKOW TexHonoruu. IlmaHerapHbld XapakTep BIMSHUA TEXHUKA HaA
OKpyKarouryto cpeny. IIpuponooxpaHuTenbHOE 3HAUEHUE OUYMCTHBIX COOPYKEHUU U
HKOJIOTUYECKHU YUCTHIX TEXHOJIOTUH.

[lonsiTue 0 pacTBOpax Kak TOMOTE€HHBIX (U3MKO-XMMHUYECKUX CHCTEMax. 3HauYCHUE
pacTBOpPOB JUIsl KU3HU YEJIOBEKA, CEIbCKOXO3SMCTBEHHOTO U IMPOMBIILICHHOTO
nmpousBojcTBa. PacTBopuMOCTh BemiecTB. Bnmsinue TtexHocdepbl Ha MPUPOIHBIC
MpECHbIE W MOpCKHE BOAbL. DaKTOpPBI, BIUSIOIMIKE HA PACTBOPUMOCTH TBEPIBIX
BEIIECTB M ra3oB. M3MeHEeHHe pacTBOPMMOCTH KHUCIOPOJa B CBS3U C 3arps3HCHUEM
Boa. Koaddwumuent pactBopumoctd. CrmocoObl  BBEIpOKCHHS  KOHIEHTPAIUH
PacTBOPOB: MACCOBast A0JIsI, MOJISIPHAS. KOHLICHTPALIHS.

Jdemoncrpamuu. 1. Pasgenenue cmeceld pasIMUYHBIMU  METOJAMHU: METOJIOM
OTCTAaMBAaHUs; C T[OMOIIBIO JICIIUTEJIBHOM BOPOHKH; METOJAOM  KOJIOHOYHOU
xpomatorpaduun. 2. Komnekuus pasnIudHbBIX COPTOB HEPTH, KaMEHHOTO yris. 3.
Koutekuust npupoIHBIX U CHHTETUYECKMX OPraHUYECKHUX BeulecTB. 4. PacTBopeHue
BEIIECTB C PA3JIMYHBIM KOA(DPUIIMEHTOM PACTBOPHUMOCTH. 5. YCIIOBUS H3MEHEHUS
PaCTBOPUMOCTH TBEPBIX U Ta3000pa3HBIX

BemiecTB. 6. TermnoBbie 3P (deKThl MPU PACTBOPEHUU: PACTBOPEHUE CEPHOM KHCIIOTHI,
HUTpaTa aMMOHHUSI,



IIpakTnueckue 3anaTusa. 1. Ouncrtka BemecTB MeToAaMHM  (DUIBTPOBaHMUS,
KpUCTaJNIM3al[uH, IEPETOHKHU, BO3TOHKH, XpOMaTOrpauu, 3KCTparupoBanus (2—3 ).
2.1lpuroroBneHue pacTBOPOB 33aIaHHON KOHIEHTPALIMH.

Pacuernbie 3agaum. 1. IlocTpoeHue rpaduKOB pacTBOPUMOCTH BEIIECTB IPHU
pasznuuHoi Temmnepatype. 2. Mcnonb3zoBaHue rpapukoB pacTBOPUMOCTHU JIJIsl PACUETOB
K03((PUIIMEHTOB pacTBOPUMOCTH BEIIECTB. 3. Brluncienne KOHUEHTPAIMU pacTBOPOB
(MaccoBOM [10JIM, MOJSIPHOW) IO Macce PacTBOPEHHOI'O BeIeCTBA M O0OBEMY WIH
Macce pactBoputens. 4. BerunciieHne maccel, 00beMa, KOJIMYECTBA PACTBOPEHHOIO
BEILECTBA U PACTBOPUTEIIA 110 ONIPEAECICHHON KOHIEHTPALUHA PacTBOPA.

Tema 6. IlonsiTue o razax. Boznyx. Kucaopon. I'openne (5 4)

IloustTne o raszax. 3akoH ABora):[po. BOSI[YX — cMmech ras3oB. OTHocHTEIbHAs
IINTIOTHOCTB I'a30B.
KI/ICJIOpOI[ — XUMHYECKHUM DJIEMEHT M MpOCTOC BCUICCTBO. I/ICTOpI/ISI OTKPBITHUA

kuciopoaa. Cxema onbiToB Jl. [Tpuctiu u A. JI. JlaByasbe.

Amnorponusa. O30H. 3HaueHUE 030HOBOTO cios 3emun. [IpoGnema HapylieHUs ero
11e710CTHOCTH. [IOBBINICHHE CO/IepKAaHUS 030HA B IPU3EMHOM CJI0€ aTMOC(EPHI.
[TomyueHnue KuCIOpOJa B MPOMBIIUICHHOCTH U JabopaTopru. XMMHUUECKUE CBOMCTBA
kuciopopa. [Iporeccyl ropeHust U MEIJIEHHOTO OKucieHus. [[puMeHeHne Kuciopoa.
AtMmocepa — BozaymHas o6Oosouka 3emid. TeHISHIMM HW3MEHEHHS COCTaBa
Bo3ayxa B XX B. OCHOBHbIE MCTOYHHUKH 3arpsi3HeHHs] aTMoc@epbl. TpaHCOPTHBIN
nepeHoc 3arpsizHennit. Kpyrosopor kucnopoza B npupojae. O BCeMHUPHOM 3aKOHE 00
atMocdepe.

JMemoncTpanuu. 1. [Tonyuenune kucnopoga. 2. Cxxuranue B aTMocdepe KHUCIopoa,
cepbl, yris, KpacHoro (ocdopa, HaTpus, xkene3a.3. ONBITHI, MOATBEPKIAOLINE
cocTaB Bo3ayxa. 4. ONbITHI 110 BOCIJIAMEHEHUIO U TOPEHUIO.

Pacuernble 3agaum. 1. OrnpeneneHue OTHOCUTENIBHOM IUIOTHOCTH Ta30B IO
3HAQYEHUSIM HMX  MOJEKYJSIpHbIX Macc. 2. OmpeneneHne  OTHOCUTEIbHBIX
MOJIEKYJISIPHBIX MacC Ta3000pa3HbIX BEIIECTB IO 3HAYEHUIO UX OTHOCHTEIbHOU
IJIOTHOCTH.

Tema 7. Knacchl HeopraHu4ecKux coeannenuii(134)

Oxcunpl — cocTaB, HOMEHKJIATypa, kinaccudukanus. [loHsTHE O THAPOKCHUIAX —
KUCJIOTaX W OCHOBaHWsAX. Ha3BaHuss W cocTtaB ocHOBaHMM. [‘mapokcorpymma.
Knaccudukanus xucnor (B T. 4. OpraHMYECKHEe W HEOPTaHMYECKHE), MX COCTaB,
Ha3BaHus. CocTaB, Ha3BaHMs COJIEH, MPaBHIIa COCTaBICHUS (HOPMYI COJIEH.
XUMHYECKHE CBOMCTBA OKCHAOB. BilMsiHME COCTaBa KHCJIOT Ha XapakTep UX CBOWCTB
(Ha mpuMmepax COJITHOM M cepHOMl kucioT). OOuue XUMUYECKUE CBOMCTBA KHUCIOT.
PactBopumocts kucnoT. Kucnmotaeie moxan. Du3ndeckue CBOWCTBA W CIIOCOOBI
MOJy4deHus Iesodeid. XUMHUUYECKHE CBOMCTBA COJIEM (B3aMMOJICMCTBHE PACTBOPOB
cojiell ¢ pacTBOpamMHu IeJoYed W MeTauiaMu). ['eHeThyeckas CBs3b KJIACCOB
HEOPTraHUYECKUX coenHeHni. AMpoTepHOCTh. OKCHIBI U THIPOKCHUIBI, 001 a0He
amdorepubiMu  cBoiicTBamu.  Knaccudukanusi ~— HEOpraHMYeCKUX  BEIIECTB.
[lepuoanyeckoe U3MEHEHUE CBOMCTB XUMHUYECKUX DJIEMEHTOB U MX COCAMHEHUI (Ha
puMepe OKCHUJIOB, TUPOKCUIOB U BOJOPOIHBIX COCTUHEHHUI).



Jemonctpamum. 1. OOpa3iubl cCOeAMHEHUNW — TMpPEACTABUTENECH KJIAacCOB KHCIOT,
COJICH, HEPACTBOPUMBIX OCHOBAHU, IIEeI0YEeH; OKCHJIOB. 2,'OnbITHI,
WJUTIOCTPUPYIOLINAE CYIIECTBOBAHME TE€HETHUYECKOW CBSI3M MEKAY COCAUHEHUSMU
docdopa, yriaepona, HaTpus, Kaublus. 3. BzaumoneicTBuME KaiblUsl W HATPUS C
Bojoil. 4. JlelictBue HWHAMKATOPOB. 5. OMNBITH, WUIIOCTPUPYIOIINE XUMUYECKHE
CBOICTBa OTJEIBHBIX KJIACCOB HEOPraHMYECKUX coequHeHUU. 6. OOpa3lbl NpOCTHIX
BELIECTB U MX COCAMHEHHH (OKCHIOB M THJIPOKCHUIOB), 0Opa30BAHHBIX JIEMEHTAMU
OJIHOT'O MEPHUOJIA.

JlabopaTopHble ombIThbl. 1. Paccmorpenne o6pasunoB okcuuoB (yriaepoaa (IV),
Bogopoaa, d¢ocdopa, Meaw, Kaiblus, Kenesa, KpemHwus). 2. HaOmoaenue
pacTBOPUMOCTA OKCHJIOB QJIIOMHHHUS, HATpus, KajdbliMsl W MEAU B Boje. 3.
Onpenenenue cpeabl MONYYEHHBIX pAacTBOPOB C IOMOLIBIO HMHAMKAtopa. 4.
PaccmoTpenne oOpaslioB cojell U ONpeAelieHHe HMX  pacTBOPUMOCTH. 5.
BsaumoneiictBue okcusioB Kajbiuss U Qocdopa ¢ BOAOH, ONpeiesieHHe Xapakrepa
0o0pa3oBaBIIErocss OKCHAA C IMOMOIIBIO HHAMKaTopa. 6. B3aumopeilcTBue OKCHUIIOB
meau (1) u umHKa ¢ pactBopoM cepHoi KucnoThl. 7. [lonyyeHue yriieKucioro rasa u
B3aMMO/JICIICTBUE €r0 C M3BECTKOBOW BojoW. 8. McciienoBaHue CBOWMCTB COJISTHOM M
CEpHOM KHUCJOT C HCHOJb30BAaHUEM HHAMKATOPOB. 9. B3ammoneiicTBue MeTamioB
(MarHus, 1IMHKA, JXKele3a, MeAW) C pacTBopamu kucior. 10. V3MeHeHue oOkpacku
WHIUMKATOPOB B pacTBopax Iuenoyeid. 11. B3aumopelicTBue pacTBOPOB KHCIOT CO
menoyamMu. 2.  B3auMopelcTBHE pacTBOPOB  KHUCIOT €  HEPaCTBOPUMBIMU
ocHoBaHUsAMH. 13. [lomyyeHHe HEpPacTBOPUMBIX OCHOBAaHHUM M HCCIEAOBaHUE HX
CBOICTB (Ha MpUMepe TUJIPOKCUIA IIMHKA).

IpakTuyeckue padorsl. 1. McciaenoBanue cBOMCTB OKCUIOB, KUCIOT, OCHOBAHUM.

I1. BemecTBa 1 XUMHYeCKHE PEAKIUU B CBeTe JJIEKTPOHHOI TeOPUH

Tema 8 Ctpoenne atoma. Ilepuoanuecknii 3akon JI.M.MenaeneeBa — Suacos.
Ctpoenue aroma. CTpoeHHUE AIIEKTPOHHBIX 000J0UYEK aTOMOB 3JICMEHTOB:S -, p-, d-, f-
ANEKTPOHBI. MecTo 31eMeHTa B MEPUOAUYECKON CUCTEME U AJIEKTPOHHAs CTPYKTypa
aTOMOB.

JemoncTpanuu. 1. Moaenu aToMOB pa3IuyHbIX 3JIEMEHTOB.

CBolicTBa XMMHUYECKHX JJIEMEHTOB M WX U3MeHeHms. Kiaccubukamms XUMHUYECKUX
31eMeHTOB. OTKPBITHE NEPUOIUYECKOT0 3aKoHa. CTPOEHHE aTOMOB 3JIEMEHTOB MaJIbIX
u OONBIIMX TEPHOJOB, TJaBHBIX W MO0004HBIX moarpynmn. dopmynupoBka
MIEPUOIUYECKOI0 3aKOHA B COBPEMEHHOM TpakToBKe. [leprnonnueckas cucrteMa B CBETE
ctpoenusi aroma. Pusmyeckuii cmbici HOMepa nepuona u rpynmbel. CemeilcTBa
AJEMEHTOB (Ha MOpUMepax IIEJOYHbIX METAJUIOB, TajJOr€HOB, WHEPTHBIX Ta30B).
XapaKkTepUCTUKA XUMHUYECKMX CBOWCTB JJIEMEHTOB TJIaBHBIX MOATPYNI H
MEPUOANYHOCTh X U3MEHEHUSI B CBETE AJIEKTPOHHOTO CTPOCHHS aToMa. DJIEMEHTHI,
COEMHEHUS KOTOPBIX MIPOSIBIISIIOT ampoTepHbIe CBOMCTBA.
OTHOCUTENBHASAIEKTPOOTPULIATENILHOCTD AJIEMEHTOB (020). O6mas
XapaKTEePUCTHUKA 3JIEMEHTA Ha OCHOBE €ro MOJOXEHUs B MEpUOANYECKO cucteme /1.
N. MenaeneeBa. 3HaueHUE MEPUOTUYECKOIO 3aKOHA JJISI Pa3BUTHSI HAYKU M TEXHUKHU.
Ponp nepuoandeckoro 3akoHa B CO3/1aHUM HayYHOU KapTUHBI MUpAa.



JemoncTpanuu. 1. HabGop cnaiinos, konorpamm, tabmui «llepuonnueckuil 3akoH u
cTpoenue aroma*. 2. Jlemoncrpanus oOpa3loB IIEJOYHBIX METAJIOB U TaJIOr€HOB. 3.
B3aumojelicTBue MIETOYHBIX METAVIOB M TaJIOTE€HOB C MPOCTBIMU U CIIONKHBIMU
BemectBamu.4.MccnenoBanue cBOMCTB aMpOTEPHBIX THAPOKCUAOB U IIEIOUYEH.
Tema9. Xumudeckas cBsi3b H CTPOCHHE BELIECTB B CBeTe JJIEKTPOHHO# Teopuu (4
4)

BasieHTHOE COCTOsSIHME aTOMOB B CBETE€ TEOPUU AJIEKTPOHHOIO CTPOCHMS. BasleHTHbIE
ANEKTPOHBI. XHUMHUYECKas CBA3b aToMoB. KoBaJleHTHass CBA3b W MEXaHU3M €€
oOpa3oBanus. HenonsipHast v nmossipHasi KOBaJeHTHAs

cBsa3b. CBOMCTBA KOBaJIGHTHOW CBS3U. OJEKTPOHHBIE U CTPYKTYpHBIC (HOPMYIIBI
BenlecTB. MoHHas cBsi3b U MexaHu3M ee oOpaszoBanus. CBoicTBa MOHOB. CTeneHb
OKHUCJICHUS.

[Tpupona xumMuueckoit cBsi3u U ee TUMbl. OTHOCUTEIIBHOCTh TUIOJIOTUH XUMUYECKON
cBs3U. BriustHue Tuma XuMU4uecKou CBSI3M Ha CBOMCTBA XMMUYECKOTO COCTMHEHUSI.
Kpucrannuueckoe ctpoeHune BemecTB. Kpucrannmyeckue peeTku: arToMHas,
MOHHAs1, MOJICKYJISIpHAS — U UX XapaKTePUCTHUKHU.

YpoBHU XMUMHYECKOW OpPraHU3aIuu BEIIECTB. 3aBUCUMOCTbh CBOWCTB BEIIECTB OT HX
CTPOCHHS.

Tema 10. XuMu4eckne peakuuu B CBeTe JJIEKTPOHHOM TeOpHH.
OKHCINTEILHO-BOCCTAHOBHTEIbHBIE peaknuu (OBP) (3 u)

@uznueckas CyIHOCTh XUMUYECKOW PEaAKIUU.

OnextpoHHble ypaBHeHus Jlptouca. Peakumu, mpoTekaromue ¢ U3MEHEHUEM U 0e3
n3MeHeHus creneHerd okucieHuss. OBP. Ilpouecchl OKHCIIEHUS 1 BOCCTAHOBIICHUS; X
€IUHCTBO W NPOTUBOMNOJOKHOCTh. CocraBienne ypaBHeHudi OBP. PaccranoBka
kodpdunrentoB B OBP meTonom anektponHoro Oananca. O01mas xapakTepucTHUKa
OBP.

Kiaccudukaiys XuMHUYECKUX PEaKIHi B CBETE SJIEKTPOHHON TEOPHH.
JdemoncTpamuu. [IpuMepsl OKHCIUTEIEHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN PA3JITUYHBIX
TUIIOB: TOPEHHUE BEILIECTB, B3aUMOJICHCTBUE METANIOB C rajJOr€Hamu, CEpoM, a30TOM
(oOpa3oBaHME HUTPUTA JTUTHS ), PACTBOPAMU KUCIIOT U COJIEH.

Tema 11. Bonopona u ero BaxkHeiinue coequHeHus (3 1)

Bonopon B kocmoce. SAnepubie peakunu Ha Connue. Bomopona B 3eMHOM Hpupoje.
[Tonyyenue Bomopoaa B mabopaTtopuu. Bogopon — XUMUYECKUN 3JIEMEHT U MPOCTOE
BEILECTBO. DHEPIHsl CBA3M B MOJIEKYJIe Bogopoaa. M3oTonsl Bogopoaa, Puznyeckue u
XUMUYECKHe cBoiicTBa Bojopona. Bomopon B OBP. Ilpumenenue Bogopoza.
[IpompbllIeHHOE MOTYyYeHHE BOAOpOoAa. Bogopoa — 3K0JIOrM4ecKHd YUCTOE TOTIMBO U
MEepPCIEeKTUBbl  €ro  ucnosnb3oBanus. Okcuag Bojgopoda — BoAa: COCTaB,
MIPOCTPAHCTBEHHOE CTPOEHHE, BOJOPOJHAs CBs3b. DU3NKO-XMMHUYECKHE CBOWCTBA
BOoabl. l3oTomHBIN cocTaB BOABI. TsoKeilmasgs BoJa W OCOOEHHOCTH €€ CBOICTB.
Ilepokcnn Bogopozaa: coctasB, CTPOSHHE, CBOMCTBA, IPUMEHEHHE, IIEPOKCU BOIOPOIA
B OBP.

JMemonctpanum. 1. Ilonydyenue Bomopoma B jaboparopuu. 2. 3apsiaka amnmapara
Kunma. 3. Jlerkocts Bomopona. 4. Juddysus Bomopona. 5. I'openue Bomopoja.6.



BoccranoBnenue Menu 3 ee OKCua B TOKE BOAOpoAa. 7. OMNbIThL, TOATBEPKIAOIINE
XUMUYECKHUE CBOMCTBA BO-
nbl. 8. XUMHUYECKHE CBOMCTBA MEPOKCHUIA BOAOPOIA.

IIpakTuueckue padorbl. 1. Ilosyyenue Bogopoga M H3ydeHUE €r0 CBOWCTB. 2.
BoccraHOBUTENBHBIE CBOMCTBA BOLOPOA.

Tema 12. T'anorenn (34)

XapakTepuCTUKa TajJOTEHOB KaK XHUMHUYECKHX JJEMEHTOB M TIPOCTHIX BEIIECTB.
Crpoenue aTtomoB rajoreHoB. Haxoxkienue ramoreHoB B mpupoje. duznueckue u
XUMUYECKHEe CBOMCTBa ranoreHoB. [lomydeHue XiopoBojopoja B Ja0OpaTopuu u
npombinuieHHOCTH. ConsgHass Kucinorta. buosiornueckoe 3HAa4Y€HHWE TalIONEHOB.
["anoreHsl 1 OTpaBIAIONINE BEIIECTBRA.

Jemonctpamuu. 1. Tlonydyenue XJI0poBOJOpOJa peakiveid oOMeHa W PACTBOPECHHE
ero B Bojie. 2. BzanumoaeiicTBue pacTBopa nojaa ¢ Kpaxmajaom.

JlabopaTopHble onbIThbl. Pacrio3HaBaHKWE COJITHOW KHCJIOTHI, XJIOPHUIOB, OPOMUJIOB,
VOJIMIOB.

IpakTuyeckue 3ausitus. 1. [TonydeHue cosiHON KMCIOTHI M OMBITHI C HEW. Penenne
AKCTIEPUMEHTAIBHBIX 3a71a4 10 TeMe «[ amoreHs».

PacuerHble 3agaun. Beruncnenne o0beMa ra3oB 1Mo KOJWYECTBY BEIIECTB.

Tema 14. O6001mIeHNe 3HAHUIT 0 HAMOOJIee BAXKHBIX XapaKTEePUCTHKAX

BeleCTB M XUMHYECKHUX MPO1eccoB (2 1)

XapakTepucTUKa XMMHUYECKOTO0 »JJieMeHTa (COCTaB, CTPOCHHE, IIOJIOKEHHE B
nepuoanueckoi cucreme). OU3MKO-XMMHUYECKHE CBOMCTBA BEIIECTB HAa IPUMEpPaxX
BOJIOPO/Ia, KUCIOPOAa, XJIopa.

OCHOBHBIE XapaKTEPUCTUKHA XUMHYECKUX PEaKIMi: TUIBI PEaKIUi, BO3MOXHOCTh U
HaIpaBJICHUS TPOTCKAHUS.

Hexotopsie TpeOOBaHUs K CBIPBIO XUMHYECKOU MPOMBIIIJIEHHOCTH
(pacipocTpaHEHHOCTh, YKOHOMUYHOCTb, YJI0OCTBO JIOOBIYM W TPAHCIIOPTUPOBKH) HA
pUMepe BO3/1yXa, BOJIbl, CUJIIbBUHUTA.

Hexoropsie  TpeboBaHHUSI K  IPOU3BOJICTBEHHBIM  XUMHYECKHM  IPOIECcam
(?KOHOMHMYECKHE, TEXHOJOIHYECKHe, HJKOJOTHMYECKHE) Ha IpuUMepax IOJTy4YeHUs
BOJIOPO/JIa, KUCIOPO1a, XJIOPOBOAOPOAA.

IIpome:kyTOUHAsI HUTOrOBasi aTTecTauus B popme Tecra.

9 kiacc
[ToBTOpEHNE HEKOTOPHIX BOIIPOCOB Kypca HEOPTaHUYECKON XUMHM 8 Kitacca.
XUMHUYECKHUE PJEMEHThl M UX cBoMcTBa. [lepronnueckuil 3aKkoH. 3aKOHOMEPHOCTH
W3MEHEHHSI CBOWCTB DJJEMEHTOB B mepuojax U rpynnax. OTHOcUTeNbHAs
AJEKTPOOTPULIATENBHOCTD, CTEIEHb OKHCIEHHUs. BameHTHOCTb. Tumbl Xumuudeckou
cBs3u. Tumel KpucTauiMueckux pemietok. CBelneHust o cocraBe (0Omme ¢Gopmysibl
COCTaBa) U HOMEHKJIATYpPE OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCUHEHUM.



XUMHUUYECKUE PEAKLIUU B CBETE TPEX TEOPUM XUMUH.

DHepreTuka XUMUYEeCKUX MpeBpaiieHuil. TemnoBoil 3pPexT XMMUYECKUX peakuui.
Tepmoxnumuueckne ypaBHeHHs. CKOpPOCTh XHMHMYECKOM peakuuu. DaxrTopsl,
BIIMSAIOIINE HA CKOPOCTh XMMUYECKON pEaKUUU. 3aKOH JIEUCTBUA Macc. 3aBUCUMOCTh
CKOPOCTH OT YCJIOBHH MpOTEKaHWs peakiuu. Karanus m katanuzatopsl XUMHYECKOE
paBHoBecue, npuHuun Jle [larense.

PactBOps1. Teopus 3MEKTPOTUTUIECKON JUCCOUUALINH.

[lonsTe O pacTBOpax: ONpPEAECICHUE PACTBOPOB, PACTBOPUTEIH, PACTBOPUMOCTb,
KJ1accuguKaIus pacTBOPOB.

DJIEKTPOJIUTHI U HEIJICKTPOJIUTHI.

[Ipoueccpl, MPOUCXOASAIIME C IIEKTPOJIUTAMHU TIPU PACIUIABICHUU U PACTBOPCHUHU
BEIIECTB B BoJAE. Posib BOABI B MpOLECCE BICKTPOIUTHYECKOW JTUCCOLMALINM.
Jluccounanusi 3JIEKTPOJIMTOB C Pa3HbIM THUIIOM XUMHUYECKOW CBSI3U. TeroBbIe
SIBJICHUSL, COITPOBOKIAIOIIME MPOLECC PACTBOPEHUS.

CuiibHBIC U clla0ble AMEKTPOJIUTH. CTeNeHb TUCCOIUAIINH.

Peaknum moHHOTO OOMeHa. XMMHYECKHE CBOMCTBA KHMCJIOT, COJICH M OCHOBAaHHUH B
CBETE TEOPUU BIICKTPOIUTUUECKON AUCCOIAALMH.

DNeMEHTBI-HEMETAIIbI U UX BAXKHEUILINE COCTUHEHUS.

XHWMHUYECKHE AIIEMEHThI-HEMETAIUIBL. PacnipocTpaHeHne HEMETAUTMYECKUX 3JIEMEHTOB
B npupone. IllomoxxkeHue 5>JIeMEHTOB-HEMETANIOB B IEPUOJMYECKON CHUCTEME.
OcoOEHHOCTH CTPOCHHS X aTOMOB: 0OIMe YepThl U pa3nuuusi. CTerneHn OKUCICHHUS,
BaJICHTHBIE COCTOSIHUSI aTOMOB HEMETAJIOB. 3aKOHOMEPHOCTH M3MEHEHHS 3HAUYCHUM
ATUX BEJIMYMH B MEPHOJAX U TPyNIax NEPHOIUYECKON cuctembl. Tunuuneie Gopmbl
BOJOPOAHBIX U KUCIOPOIAHBIX COEIMHEHUI HEMETAJIOB.

[Ipocthie BemecTBa-HeMeTaIIbl. OcOOEHHOCTH MX cTpoeHus. dDusnveckue CBOMCTBa
(arperaTHOTO COCTOSIHUSI, TEMIIEPATyphbl IUIABJICHUS, KUIICHHS, PACTBOPUMOCTHU B
BozAe). AumoTporms. AuloTpomus  yriepoaa W KpeMHus, ¢ocdopa, Cephl.
OOyCTOBIEHHOCTh CBOMCTB aJUIOTPOIIOB OCOOCHHOCTSIMU CTPOCHUS, UX IPUMECHECHHE.
XUMUYECKME CBOWCTBA  HEMeETauioB. [IpyuMHBI  XMMHYECKOM  HMHEPTHOCTH
0JIarOpOJHBIX Ta30B, HU3KOM AaKTUBHOCTH a30Ta, OKHUCIHUTEIbHBIX CBOWCTB U
JNBOWCTBEHHOTO IMOBEAECHHUS CEPBI, a30Ta, yIJIepoJa M KPEMHHUS B OKHUCIUTEIIBHO-
BOCCTAaHOBUTENIbHBIX peakiusax. OOmue CBOHWCTBa HEMETAUIOB M CIOCOOBI HX
MOJTYyYECHUSL.

Bonopoansie coennaenus HeMeTaiuioB. @OopMbl BOAZOPOJHBIX COEANHEHUM.
3aKOHOMEPHOCTH  WM3MEHEHUsT  (U3UKO-XMMHYECKHX  CBOWCTB  BOJOPOJHBIX
COCIMHCHUN B 3aBHCHUMOCTH OT OCOOEHHOCTEW CTPOEHHWsS aTOMOB OOpa3yIomUX HX
snemMeHToB. CBOWCTBAa BOJHBIX PAaCTBOPOB BOJOPOJHBIX COEAUHEHUN HEMETAILIOB.
KucnoTtHO-0CHOBHAsI XapaKTEPUCTHKA UX PACTBOPOB.

Bricime kucinopoiHble COEAMHEHNSI HEMETAIIOB.

[Toarpynna Kucaopoa v €€ TUIMYHBIE TPECTABUTENN.



OOmast xapakTepUCTHKa HEMETa/VIOB MOATPYNNbl KHUCIOpOAa. 3aKOHOMEPHbIE
u3MeHeHust B moarpynme. dusnyueckue M XUMUUYECKHUE CBOMCTBA XaJIbKOI€HOB —
npocteix BemiecTB.Kucnopong n o30H. Cepa Kak MpPOCTOE BEUIECTBO. AJIIOTPONUA
ceppl. XMMHUYECKHE CBOMCTBA M mHpuMeHeHue cepbl. (CepoBOAOpPOI, CTOCHHE,
¢u3znueckre U XMMUYECKUE CBOICTBA. BoccTaHOBUTENBbHBIE CBOMICTBA CEPOBOOPOAA.
KauecTtBeHHas peakuuss Ha cepoBojopoa u cyinbpuabl. Kucinopoaconepxaiiue
coenunenus cepbl (IV). Oxcun cepsl (IV). Cepuucras kucnora. CocTtaB, CTPOCHHE,
cBoiicTBa. Cynb(pUTHI.

Kucnopoaconepxamue coenunenust cepol (VI). Oxeun cepst (VI), cocras, crpoenue,
cBoiictBa. Ilomyuenue oxcupa cepol (VI). CepHast Kuciora, cOCTaB, CTPOCHHE,
¢uznueckue cBoiictBa. OCOOEHHOCTH €€ pacTBOPEHHs B BOJe. XUMHUUYECKHE CBOMCTBA
pa30aBIEeHHON M KOHUEHTPUPOBAHHOM CepHOM KUCHAOThI. OKHUCIUTENbHBIE CBOWCTBA
cepHoil kucnoTel. KauecTBeHHast peakuus Ha cyinbdar-uoH. [IpumeHeHue cepHoii
KHCJIOTBI.

[Toarpynma a3ota u €€ TUMUYHBIC PEICTABUTEIH.

OO6mias xapakTepUCTHUKa JIEMEHTOB MOATPYIIBI a30Ta. BakHelue BOAOpOAHBIE U
KHUCIIOPOJIHBIE COCJMHEHHUS DJIEMEHTOB TMOATPYIIIBI a30Ta, HX 3aKOHOMEPHBIE
U3MEHEHHS.

A3OT Kak 3JIEMEHT U KaK IMPOCTOE BEIIECTBO.

AmMmuak. Ctpoenue, cBoictBa. Coiau aMMOHHS, WX XUMHYECKHE CBOWCTBA.
KauectBeHnHas peakiust Ha HOH aMMOHUs. [IprMeHeHne aMmMuaka u coieil aMMOHHS.
Oxkcuanl azota. Ctpoenme okcuma azorta (II), oxcuma azora (IV). ®dusmueckue u
XUMUYECKHE cBoMcTBa okcuaoB azota (II), (IV).

A3zoTHas kuciora, €€ coctaB U cTpoeHue. DPuU3NYeCKUe M XHUMHYECKHE CBOWCTBA
a30THOM KHUCHOThL. OKHUCIHUTENbHBIE CBOWCTBA a30THOW KHUCIOTHI. CoJiM a30THOM
KUCJIOTBI — HUTpAThl. [lojlydeHne u mMpuMEHEHNE a30THOM KHUCIIOTHI U €€ COJIEH.
docdop Kak IEMEHT U Kak IpocToe BemiecTBo. Amutorponus dochopa. dusznueckue
u xumudeckue cBoiictBa (Qochopa. I[Ipumenenue docdopa. Bomopomnsie wu
KHCIIOpOAHbIe coenuHenus Gocdopa, ux cpoiictBa. PochopHas KUcIoTa U €€ COJu.
KauectBennas peakmus Ha GpocdaT-HoH.

[Toarpynna yriepoaa

OO6miast XapakTepuCTHKa 3JIEMEHTOB MOArPYIIbl YIJIepoaa. DJIEKTPOHHOE CTPOCHUE
aTOMOB 3JIEMEHTOB MOATPYIIIBI YIIEPO/a, UX PACHPOCTPAHEHHUE B IPUPO/IE.

VYrinepon kak mpOCTOE BEMIECTBO. AJUIOTPOMHS yriepoja: anMas, rpadur, kapOuH,
bynnepensl. Axcopoumsi. XMMUYECKHE CBOICTBA yriaepoa.

Kucnopoansie coenunenust yriepona. OKCHUIBI YIJIEpoOJa, CTPOEHHUE, CBOWCTBA,
MOJTy4eHHEe. YTOoJbHAs KUCIoTa U e€ conu. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
Kpemnuii u ero cBoiictBa. Kucioponble coeiuHeHUs1 KpeMHusi: okcu kpemaus (IV),
KpPEMHUEBAs KUCJI0Ta, COCTaB, CTPOEHUE, CBOMCTBA. CUIIMKATHI.



Paznen III. Merasel

OO61uMe cBoWCTBa METAJLIOB

DOneMeHThI-METaJUIbl B MpUPOJEe M B mepuoandeckor cucteme. OcobOeHHOCTH
CTpOoeHUusl UX aToMOB. Mertamnnueckas cBsi3b. Kpucraminueckue pemérku. Oomue u
cnenuduyeckue (usnveckue cBoiicTBa MeTamioB. OOIMe XMMHUYECKHE CBOWCTBA
MetaioB. O01Me cBeIeHHs O CIlIaBax.

[loHsiTHE KOPPO3UU METAIIIOB.

MeTtanibl rIaBHbIX U TOOOYHBIX TOATPYIII

CrpoeHue aToMOB XUMHUYECKHX 31eMEHTOB [A- u IIA-rpynm, mx cpaBHUTEIbHAs
XapakTepucTtuka. PU3N4ecKne 1 XMMUYECKUE CBOKMCTBA MTPOCTBIX BEIIECTB, OKCUIOB U
TUAPOKCUAOB, coiiei. lIprMeHeHHne WIEeTOYHBIX M IIEIOYHO3EMENIBHBIX METAIJIOB.
MuHepanbl Kajablusi, UX COCTaB, CBOMCTBA, O0JACTH MPAKTHUYECKOrO MPUMEHEHHUS.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEeHHUSI.

AJOMUHUNA: XUMUYECKHUI 3JIEMEHT, IPOCTOE BeleCTBO. DPU3NUECKUE U XUMHYECKUE
cBoiictBa. Pacmpoctpanenne B mpupoge. OcHoBHble MunHepanbl. [IpumeHeHue B
COBPEMEHHOMN TeXHUKE. BaxkHelme coeIMHEHUS aTllOMUHUS: OKCUbI U TUAPOKCUBL,
aM(pOTEpHBIN XapaKTep UX CBOUCTB.

Merannsl [VA-rpynnel — p-3J1€MEHTBHI.

XKene3zo kak mpeacTaBUTENb METAIIIOB MOOOUYHBIX moArpynm. JKeme3o kak mpocroe
BeniecTBo. dusnueckue U XuMuueckue cpoiicTBa. CocTaB, 0COOEHHOCTH CBOWCTB U
NpUMEHEHHEe YyryHa M CTalld KaKk BaXXHEWIIUX CcruiaBoB kene3za. O cmocobax
XUMHUYECKOW AaHTUKOPPO3UMHOM 3alluThl CIUIABOB »kene3a. Kparkue cBeneHus o
BRXHEHIINX COCAMHEHHUSIX METaUIOB (OKCHUIbI U THAPOKCHUIIBI), 00 UX MOBEICHUU B
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaknusax. CoenuHenus xenesa — Fe 2+ | Fe 3+

buonorunueckas POJIb MCTAJIJIOB.

Pazgen IV. Ob6mue cBeneHust 00 OpraHuYeCcKUX COSTUHCHHSX.

YrneBoaopoasl

CoenuHeHust yriaepoja — MPEIMET CaMOCTOATENIbHOM HAyKM — OPraHUYecKOu
xumuu. [lepBoHavyanbHble CBEACHUSI O CTPOCHUM OpPraHMYECKUX BelecTB. Hekotopeie
MoJiokeHust U poinb Teopun A.M.bytiepoBa B pa3BuTuu 3TOM Hayku. IloHsiTue o
roMmosioruu u nzomepun. Kimaccudukaius yrieBoopoIoB.

[IpenenbHble  yriieBOAOPOABI — QIKaHbl. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHME MPENENbHbIX YIJIeBOAOPOAOB (ankaHoB). M3oMmepuss u HOMEHKIATypa
MpeAeiabHBIX YriIeBOAOPOa0B. DU3MYECKHME M XUMHUYECKHE CBOMCTBA aJIKaHOB.
CnocoOHOCTh alKaHOB K PEaKIMK 3aMEIeHUsI U U30MEPHU3ALIHH.

HenpenenbHble yriaeBogopoAbl — alKEHbl. JIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue ankeHoB. ['omonornueckuii psa ankeHoB. Homenknarypa. dusnueckue u
XUMUYECKHE CBOMCTBA alKeHOB. CIIOCOOHOCTh aJIKEHOB K PEAKI[MU MPUCOCIUHEHUS U
nonumepusanuu. [loHsiTHE O TMONMMEPHBIX XUMUYECKUX COCIMHEHHUSX: MOHOMED,
MOJIUMEP, CTENEHb nonumepu3auu. [lonusTuieH.



Kucnopozaconepxamue OpraHu4ecKue COeTMHECHMS

[lonsTue o pyHKIIMOHANBHOM Tpynne. 'oMoornueckue psjibl CHUPTOB U KapOOHOBBIX
kucaor. OOmme Gopmynsl KIaccoB ITUX COeOUHEHMH. DU3MOI0rMYecKoe AelcTBre
CIIMPTOB ~ Ha  OpraHu3sM.  XHMMHYECKHME  CBOMCTBA  CIMPTOB:  TOpEHHE,
TUAPOraJOreHUpoOBaHue, Jeruaparanusa. lloHsTme O MHOrOaTOMHBIX CHHPTax
(rmunepun). O6ure cBoiicTBa KapOOHOBBIX KUCIIOT. Peakuius srepudukaiim.

buonorunuecku BaxkHbIe OpPTaHUYCCKHEC COCAUHCHUS

XuMus u nmuIa: >Xupsbl, YriICBOJHI, O€JIKM — Ba)KHEHMIIINE COCTABHBIC YACTH IIUIICBOT' O
padvoOHa YCJIOBCKA MW KUBOTHBLIX. CBoiicTBa JKUPOB U YIJICBOOOB. Pons OenkoB B
mpupoac U X XUMHUICCKUC CBOMCTBA: TuapoIn3, ICHATypalu:i.

UYenoBek B MUpPE BEUIECTB
BemecTBa, BpeHbIe 111 300POBbs YEIOBEKA U OKpYyKatolen cpepl. [lonmumepsl u ux
3HAYECHUE B KU3HU YEIIOBEKA.



TemaTuyeckoe IIIAHUPOBAHUE

8 Kki1acc

1.BBenenue — 2 yaca.

2.BelmecTtBa 1 XUMUYECKUE SIBJICHUS C MO3UIIUNA aTOMHO-MOJIEKYJISIPHOTO YUCHUS —
154acos.

3.XUMHYECKUE pEaKIUH — 7 4acoB.

4. Metoapl xumMuu - 1 94

5. BemiecTBa B IpupOJE U TEXHUKE — 5 YACOB.

6. [Tonstue o razax. Bo3ayx. Kucnopoa. 'openue — 5 yacos.

7. OCHOBHBIE KJIaCChl HEOPTAaHMYECKUX COCMHEHUN — 13 yacos.

8. Ctpoenue aroma. [lepuoauueckuii 3axkon [[.M.MenaeneeBa — Suacos.
9. Ctpoenue BemiectBa —4 yaca.

10.XuMHueckue peakiiuu B CBETE JIEKTPOHHOU Teopuu — 3 yaca.
11.Bogopon u ero coenuHeHus — 3 daca.

12.T"anorens! — 3 yaca.

13. O6o6ueHne 3HaHU 0 HanboJiee BAKHBIX XapaKTepUCTHUKAaX BEIECTB U
XUMHUYECKHUX MPOIIECCOB- 2 yaca

9 kiacc

1. TToBTOpEHUE HEKOTOPBIX BOIIPOCOB Kypca § Kiacca - 4 yaca

2. XMMHUYEeCKHEe peakluu - 4 yaca.

3. PactBopsl. Teopust 37€KTPOIUTHYECKON Arcconnanuu- 12 yacos

4, O6mras xapakTepuCTHKa HEMETAIOB- 19 yacos.

5. O6mue cBeaeHUs 00 OpraHUYEeCKuX coequHeHusX- 11 yacos

6. O01He cBoiicTBa METAILIOB -15 yacoB

7. UenoBek B MUPE BEILIECTB- 3 yaca

Tema Peanuzanusa KommgecTBo yacos
BOCITMTATCILHOIO
MOTEHIIMAaNa ypOoKa, BUALI U
(bOpMBI TS TEIHHOCTH

8 Kitacc
Benenue Oecena 2
BemectBa 1 xumuueckue | Oecena,nmapHas padbora 15

SIBJICHUS C TIO3UIIAN
ATOMHO-MOJICKYJIIPHOTO

YUEeHUS

XHUMHUYECKHE PEaKIuu me)CTBO 7
Metoasl XxuMuu oecena 1
BemectBa B npupojie u becena ,napnas pabora 5

TCXHUKC




[Tonsatue o razax. Bo3ayx.
Kucnopon. I'openune

Oecena

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COEIMHEHUN

oecena,imedpcTBo

13

Ctpoenue aroma.
[Tepuognueckuit 3aK0H
J.1.Menneneera

oOecena

CTpOCHI/IC BCIICCTBA

Oecena

XHUMUYECKUE PEAKLINU B
CBETE DJIEKTPOHHOU
TEOPUU

becena,napnas padora

Bopopon u ero
COEIUHEHNUSA

[Tapnas padota

["ajtoredn!

Oecena

O00011IEeH1E 3HAHUI O
Hanboee BaXKHbBIX
XapaKTepUCTHKAaX BEIESCTB
Y XUMHUYECKHX ITPOIIECCOB

Oecena

9 ximacc

[loBTOpEHHE  HEKOTOPBIX
BOMPOCOB Kypca 8 Kiacca

Oecena

XUMHYECKUE PEAKIIUH

Oecena

PactBopsl. Teopus
BJICKTPOIUTHYECKON
JUCCOLMALNN

becena,mapnas pabara

12

OO61mast XxapakTepuCTHKA
HEMETAIIOB

oecena,medcTBO

19

OO0urue cBeneHus 0o
OpraHUYeCKHUX
COEIUHEHUAX

Oecena

11

OO0urue cBolcTBa
METAJIOB

oecena,medcTBO

15

YenoBek B MUPE BELIECTB

JIUCKYCCUU




