[Ipunoxenne k OOIT OO0,
yTBepKJIeHHOU nmpuka3zom Ne 165-OJ]
ot 31.08.2020 1.

PABOYASA YYEBHAS ITPOT'PAMMA

Xumus, 8-9 kiaacchbl

(HanMeHOBaHHe yueOHOro npenmera/ Kypca/)

OCHOBHOE 00111e€ 00pa3oBaHue

(ypoBeHb 00pa3oBaHus)

2 romga

(cpoxk peanu3anyy IPOrpaMmebl)

CocraBiieHa Ha OCHOBE:

- COCTaBJIeHa B COOTBETCTBUU ¢ DejiepalibHBIM rOCy 1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOT0 00111eT0 00pa30BaHMs,

- IpOrpaMMBbl Kypca XUMHHU JUIs 8-9 KiaccoB o0mieoOpa3zoBaTeibHbIX yupexaeHuit aBtopa H.H.
I'apa.




IInanupyemMsble pe3yJbTaThl H3y4eHHsI XUMHUHM 8 KJacc.

Ne HaumenoBanue Tpeoosanus ®PI'OC
n/m | pasaena ILnanupyemble pe3yJibTAThI
Obweyuebnvie Memanpeomemuoie Jluunocmuvie
1. OcHOBHBbIE NOHATHS | - OMNKWCHIBATH CBOWCTBA TBEPABIX, JKUIKHX, TIa3000pasHbIX | - CaMOCTOSITCIBHO | - OCO3HaBaTh
XUMHH (YpoBeHD | pemiecTs, BIIEIAS MX CYLIECTBCHHBIE PU3HAKH; 0OHapyKUBaTh u | CAUHCTBO u
ATOMHO- - XapakTepu30BaTh BEIIECTBA IO COCTaBYy, CTPOEHUIO U | GOPMYIHNPOBATH yuebHyto | UCJIOCTHOCTB
MOJIEKYJISIPHBIX CBOMCTBaM, yCTaHABIUBATh PUYMHHO-CIEICTBEHHBIE CBS3M | IPOOJIEMY, OIpeaeNarh Leip | OKPYKAOMIECro
5 “peHCTaB‘HeH““U) MEKy JAHHBIMM XapaKTEPHCTUKAMHM BEILECTBA; y4eOHOM nearensHoctH, | MAP2
' 1lepropmeckuid - PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATHHA «aTOM», | BRIOMPATh TEMY MPOEKTA; BOSMOXKHOCTH
3aKOH " . €ero
«MOJICKYJIa», «XUMHUYECKUU OJIIEMEHT», «IPOCTOEC BEIIECTBO», | - BBIABUTATh BEPCUH PEIICHUS
nepuonYecKas II03HABAEMOCTH
«CJIOXKHOE BEILECTBO», «BAJICHTHOCTH», HCIIOJIb3YSl 3HAKOBYIO | MPOOJIEMBI, 0CO3HaBaTh
CHCTEMAa XHMHUYECKHX . U 00BSICHUMOCTH
CHCTEMY XHMUHU; KOHEYHBII pe3ynbTar,
3J1eMeHTOB . 5 . 5 Ha OCHOBE
M. Meneneesa. - u3o0paxcaTh COCTaB MPOCTEHNIMX BEWECTB C MOMOMILIO | BHIGMPATL U3 MPEIOKEHHBX U | 1o oryyerii
CTpoenue aToMa. XUMHAYECKHX (GOPMYJI M CYIIHOCTh XUMHUYECKUX PEaKIUH C | UCKATh CAMOCTOATEITBHO | payicy:
3 Crpoenne  Bemectp. | TOMOIIBIO XUMIYECKUX YPABHEHHA; Cpe/CTBAa JOCTHIKEHHUS LICIIH; - OTPe6GHOCTD 1

XuMuyeckas cBf3b

- BBIYMCIATH OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U  MOJIAPHYIO
MAacChl BEIIECTB, a TAaKKE€ MACCOBYK JOJIIO XHMHUYECKOTO
JJIEMEHTAa B COCAMHEHHUSX I OLEHKM UX NPAKTUYECKON
3HAaYUMOCTU;

- CPaBHMBATH M0 COCTABY OKCHU/IbI, OCHOBAHUS, KUCIIOTHI, COJIU;

- KJTacCU(UIIMPOBATh OKCHJIBI W OCHOBAHHUS IO CBOMCTBaM,
KHUCJIOTBI U COJIY 10 COCTaBY;

- ONIMCHIBaTh COCTaB, CBOWCTBA W 3HaueHUe (B MPHUPOAE H
MPAKTUYECKOU JEATETHPHOCTH YEIOBEKAa) MPOCTHIX BEIIECTB —
KHMCJIOPOJIa U BOAOPO/A;

- 1aBaTb ~ CPAaBHUTEIBHYIO  XapakKTEPUCTUKY  XMUMHUYECKUX
3JIEMEHTOB M BAKHEMIIUX COCAUHEHUN €CTECTBEHHBIX CEMENCTB
[IEJTOYHBIX METAJJIOB U TaJIOT€HOB;

- COCTaBJIATh (MHAMBULYaJIbHO
WIM B IPYyNIE) IUIaH PeLeHUs

poOIeMbI (BBITIOJTHEHUS
NPOEKTA); aHAJM3UPOBATh,
CpaBHUBATD,
KJIacCU(PHUITUPOBATH u
0000mare (akThl U SIBICHUS,
BBISIBIISITh MIPUYUHBI "

CJIEICTBUS IPOCTHIX SIBICHUM;

- CTPOUTH JIOTHYECKHUE BBIBOJIBI,
BKJIIOYAIOLIEE  YCTAaHOBJICHUE
MIPUYMHHO-CIIEACTBEHHBIX
CBsI3€l;

FOTOBHOCTH K
camMoo0pa3zoBaHu
10, B TOM YHCIIC U
B pamKax
CaMOCTOSITEIIBHO
W ICATCIbHOCTH;
- OIICHUBATH
JKU3HCHHBIC
CUTYyalluu Cc
TOYKH  3pCHUS
0e30ImacHoTO
o0Opa3za >XU3HH H
COXpaHECHHUS
3JI0POBBSI; OIICHH
BaTh




- TI0JIb30BAThCs 1a0OPaTOPHBIM O0OPYJOBAHUEM U XUMHUYECKOU
MOCY0M;

- IPOBOANTH HECJIOXKHbBIE XMMHUYECKHE OIBITHI U HAOIIOIEHUS 3
M3MEHEHUsMH CBOMCTB BEILECTB B IIPOLIECCE UX IPEBPALLCHUN;
coOnoaTh NpaBUiIa TEXHUKH O€30MacHOCTH MpPU TPOBEICHHH
HaOJIOACHUH U OIBITOB;

- pa3iaMuaTh SKCHEPUMEHTAIbHO KUCIOTHI U HIETOYH, HOJIb3YsICh
WH/IMKATOpaMH; OCO3HABaThb HEOOXOIMMOCTH COOJIOACHHUS MEp
0€30MMacCHOCTH NP OOPAIICHUH ¢ KUCIOTAMH U IIEI0YaMH.

- KJIacCU(QUIMPOBATh XMMUYECKHE JJIEMEHTHl Ha MeTallbl,
HEMEeTaJlIbl, 3JIEMEHTBI, OKCHJbl M TUAPOKCHUIBI KOTOPBIX
aMm(pOTEepHbl, U HHEPTHHIE 3JIEMEHTHhI (Ta3bl) JJIsI OCO3HAHMS
BaXHOCTH yIOPSIOYCHHOCTH HAYYHBIX 3HAHUIA;

- pacKpbIBaTh CMBICH MEePUOUYECKOTO 3aKOHa
. . Menaeneena;
- ONIMCHIBATh M XapakTepH30BaTh  TaONHYHYI  dopmy

MEePUOANYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB;

- XapaKTepu30BaTh COCTaB AaTOMHBIX SIEp M pacrpeaereHue
YHCIIa AIEKTPOHOB MO 3IEKTPOHHBIM CIIOSIM aTOMOB XMMHUYECKUX
3JIEMEHTOB MaJIbIX MEPHOJOB MEPUOJNUECKON CUCTEMBI, a TaKkKe
KaJIvsl ¥ KaJIbILIus;

- pa3nu4arh BUABI XMMHUYECKON CBSA3U: MOHHYIO, KOBAJEHTHYIO
MOJIAPHYI0, KOBAJIEHTHYIO HEMOJIIPHYIO U METAIIIMYECKYIO;

- 1300pakatb  JJEKTPOHHO-WOHHBIE  (OPMYJBI  BELIECTB,
00pa30BaHHBIX XUMUYECKUMHU CBSI3IMU Pa3HOTO BUJA;

- BBIABJIATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT CTPOEHUS HX
KPUCTAUNINYECKUX PEHIETOK: MOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX,
METAITNYECKHX;

- XapaKTepHU30BaTh XMMHUECKHUE AJIEMEHTHI U UX COECIMHEHUS Ha
OCHOBE IIOJIOXKEHMSI DJIIEMEHTOB B IIEPUOJAMYECKON CUCTEME U
0c00EHHOCTEH CTPOeHHS UX aTOMOB;

- yYMETh OTIpeNeNsATh
BO3MOXHbIE UCTOYHUKHU
HEO0XOIUMBIX CBE/IeHU,
IPOU3BOJIUTH TIOUCK
uHpOpMaLUY, aHAJTU3UPOBATH
" OIlIEHNBAaTh eé
JIOCTOBEPHOCTb.

JKOJIOTUYECKU I
puCK
B3aMMOOTHOIUICH
Ui 4YeloBEKa U
IPUPOJIBI;

- (dopmupoBath
JKOJIOTHYECKOE
MBIIUICHHE:
YMCHHE
OLICHUBATh CBOIO
NEeSTeNIbHOCTh U
MOCTYIIKA
JPYTHUX JIFOJEH C
TOYKH  3pEHUS
COXpaHEHUS
OKpYXKarolein
CpPe/IbL.




- OIIMCBIBATh OCHOBHBbIE ATanbl OTKpbITHS [I. . MeHneneeBbim
MEpUOJIMYECKOTO  3aKOHAa W MEPUOJIMYECKONM  CHCTEMBI
XUMUYECKUX DJIEMEHTOB, JKM3Hb M MHOT000OPa3HyI HAy4YHYIO
JEATEIIbHOCTh YYEHOTO;

- XapakTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAUYCHUE
MEpUOJIMYECKOTO  3aKOHA W MEPUOJMYECKONM  CHCTEMBI
xuMu4Yeckux djemeHnToB M. Y. Menaeneena;

- OCO3HABaTh HAy4YHbIE OTKPBITUSA KaK pe3yJIbTaT JIUTEIbHBIX
HAOJIIOJICHUH, OIBITOB, HAYYHOW IMOJIEMUKH, MPEOIOTICHHS
TPYJAHOCTEN U COMHEHUH.




IInanupyemMsble pe3yJbTaThl H3yYeHHsI XUMHUH 9 KJ1acc.

Ne HaumeHnoBaHue TpedoBanusa ®I'OC
n/n | pasgeaa Ilnanupyemblie pe3yabTaThbl
Obweyuebnvie Memanpeomemusie Jluunocmuuie
1 Mmuoroob6pasue - OOBSCHATH CYTh XHMHYECKHX TIIpPOLIECCOB U WX | - CaMOCTOSITENILHO | -  yMCHHE OIICHHBATh
XMMHYE€CKUX IPUHIUITNAIBHOC OTIIUYHE OT q)nznquKHx; 00Hapy>KHBaTh U | moBeneHUE 4YEIOBEKA C
peaKuuii - Ha3bIBATh NPHU3HAKH W  yclIoBUs mpoTekanus | POPMyIHpOBaTh TOYKH 3peHUs
2. Mmuoroobpasue XMMHUYECKUX PEAKIIMI; npobiemy; XHMHUYECKON
BeIecTs - yCcTaHaBIMBAaTh IPUHALIEKHOCTh XUMMueckoif | BPIABHATATE BEPCHN | GesonacHocTn 1o
3. Kparkuii 0030P | heaxium K ompenenéHHOMY THIY [0 OfHOMy m3 | PCIICHHA npobieMsl, OTHOLIEHUIO K YEJIOBEKY
BaAKHCHIIMX KJIaCCU(DMKAIMOHHBIX TPU3HAKOB: 0co3HaBath KOHCHHBIM | IPUPOJIC;
OpraHMHeckux 1)mo 4YHWCIy W COCTaBy MCXOMAHBIX BEIICCTB U Pe3yJIBTAT, BhIOMpaTh U3 | OOBSICHATH  CYTh
BelIeCTB NPEVIOKEHHBIX U HCKaTh
NPOAYKTOB  peakiu  (PeaKUMM — COCMMHCHMS, | oo oo cpencTaa | XMMIIECKHX
pasnoXeHusl, 3aMeleHrs 1 00OMeHa);, R — MPOIIECCOB;  Ha3bIBaTh
2) 0  BBIICNICHUIO WM  MOIJIOMICHUI  TEIUIOTHI | _ cocTapsTs | TPU3HAKA M YCIIOBUS
(peaxiuu SK30TepMUYECKUE U SHIOTEPMHUECKUE); (MHAMBALyQIbHO WM B | POTCKAHMS
3) 0 M3MEHEHMIO CTENEHEH OKUCIEHNS XMMHMYECKUX | rpymme) IUIaH —perieHus | XAMUYECKHX PEaKIui;
3JIEMEHTOB (peaxiuu OKHCJIMTENIBHO- | mpoOsieMbl  (BBITIOJIHEHHS | - IPOrHO3UPOBATH
BOCCTQHOBUTEIIbHBIE); MIPOEKTA); MPOIYKTHl XUMUYECKUX
4) mo oOpaTUMOCTH Tpoliecca (peakuu OOpaTHMbIe U | - HOAOMPaTh K KaXIOH | peakiui 1o
HeoOpaTHMEIE); npobneme (3anaue) | popmynam/Ha3BaHUAM
- Ha3bIBaTh  (PAKTOPHI, BIUAIOIIME HA CKOPOCTH | AACKBAaTHYIO il | JCXOIHBIX BEIIECTB;
XHUMUAYECKHX PEaKITHii; TCOPETHICCKYIO MOALIIb, - OTIPENENSATh UCXOTHBIC
- HasbBaTh  (AKTOPHl, BIMAIOIIME Ha cMelneHue | PAOOTaT 0 | pemecrna 1o
XUMHUYECKOTO PAaBHOBECHS, TIPCIUIOKCHHOMY Y| bopmynam/nasBaHusaM

IIPOJIYKTOB PEAKIINH;




- COCTaBJISITh YpaBHEHUSA IEKTPOIUTUYECKON
JHCCOIYAIlAM KHCJIOT, IIeJIoueii, coJjieH; IIOJIHbIE H
COKpalI¢HHbIC MOHHBIC ypaBHEHHUS pPEakiuii OOMEHa,
ypaBHeHI/IH OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaKuuii;

- IPOTHO3UPOBATh MPOIYKThl XUMUUYECKUX PEAKIUN 11O
dhopmynaM/Ha3BaHUIM HCXOIHBIX BCILIECTB;
OHpGI[GJISITB HNCXOOHBIC BCIICCTBaA 110
(dhopMyiaM/Ha3BaHUSAM TPOJTYKTOB PEAKIIHH;

- COCTaBJISITb YPABHEHUS PEAKIHM, COOTBETCTBYIOIINX
MOCJICIOBATEILHOCTH  («IEMOYKe»)  IMpEeBpaIlcHUI
HEOPraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB;

- BbIAABJIATH B Hpouecce BKCHCpI/IMCHTa HpI/IBHaKI/I,
CBUJICTCJILCTBYIOIIIME O MPOTCKAHUM XUMHUYECKOU

peakuuu;
- IPUTOTABIMBAaTh  PAacCTBOPbl  C  OMNPENEIEHHOMN
MAaCCOBOM J0JIeH paCTBOPEHHOTO BEIIECTBA;

- OIPENENATh XapakTep CpeAbl BOJHBIX PacTBOPOB
KHCIIOT M IIeJOYe 1O HW3MEHEHUI0 OKpacKu
WHJUKATOPOB;

- IPOBOAUTH KAa4YCCTBCHHBIC pcakuunu,

MOATBEPKIAIOIIKNE HAJIWMYME B BOJHBIX PACTBOpPAxX
BEILECTB OTACIIBHBIX KATUOHOB U aHUOHOB.

- OIIPEACNATh  NPHUHAMIECKHOCTh  HEOPTaHMYECKUX
BEUIECTB K OJHOMY U3 M3yUYEHHBIX KJIACCOB/TPYIIIL:
MeETaJUIbl U HEMETAJIbI, OKCHUJIBI, OCHOBAHMS, KUCIIOTHI,
COJIN;

- COCTaBJIATH (DOPMYJIBI BEIIECTB 10 UX HA3BAHMSIM;

- ONIPEACNIATh BAJEHTHOCTh M CTENEHb OKHUCIICHHS
JJIEMEHTOB B BELIECTBAX;

CaMOCTOSITEIILHO
COCTaBJICHHOMY IUIaHY;
- HUCIOJIb30BaTh Hapsly C

OCHOBHBIMH u
JIOTIOJTHUTEIIbHBIC
cpencTaa (cnpaBouHas
JaMTeparypa, CJIOXKHBIC
puOOpPHI, KOMITBIOTED);

- paborarth o
CaMOCTOSITENTLHO
COCTAaBIICHHOMY  IUIaHy,

CBEPSSICh C HUM U IIEIBIO
NESATEIILHOCTH, HCIPABIIAS
OLINOKH, UCIIONIb3YS
CaMOCTOSITEIIEHO
nojo0paHHbIe CpeaCcTBa (B
TOM uucie u MHaTepHer);

- aQHAJIM3UPOBATH,
CpPaBHMBATh,
KJIacCCU(PHUITUPOBATH u
0000111aTh TOHATH,

- JaBaThb  ONpEJCIICHUE
MOHATUSM  Ha  OCHOBE
M3YYCHHOTO Ha Pa3INIHBIX
npeaMerax y4eOHOro
MaTepuana;

- 0000maTe TOHATHS —
OCYIIECTBIISATH
JIOTHYECKYI0  OTepaIuio
mepexojsa OT TIOHATHS C
MEHBIIIUM  O0BEMOM K
MOHATHIO €  OOJIBIINM
00BEMOM;




- COCTaBIATH (DOPMYIBI HEOPTAHUUYECKUX COCAMHEHUN
10 BaJICHTHOCTSIM M CTEIICHSIM OKHCJICHHS SJIEMEHTOB, a
TaKKe 3apAJaM HOHOB, YKa3aHHBIM B TaOiuIle
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIEH;

- 00BSCHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUECKHUX
Y XUMUYECKUX CBOMCTB MPOCTHIX BEUIECTB (METAIIJIOB U
HEMETAJJIOB) U MX BBICHIMX OKCHUIOB, 00Opa30BaHHBIX
3JI€eMEHTaMU BTOPOTO U TPETHETO MEPUOJIOB;

- Ha3bIBaTh o0rmme XUMUYECKHE CBONCTBA,
XapakTepHble [UIg TPYHI OKCHAOB: KHCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;

- Ha3bIBaTh obrmme XUMUYECKHE CBOWCTBA,
XapaKTEpHbIC TUTSt KaX]I0TO u3 KJIacCOB
HEOPraHMYECKUX BEIIECTB: KHCIOT, OCHOBAHUH, COJIEI;
- IPUBOJIUTH TIPUMEPHl PEAKLUH, MOATBEPKIAOIINX
XUMUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIECTB:
OKCHOB, KHCJIOT, OCHOBAaHHI U COJICH;

- OIPENENSATh BEUIECTBO-OKUCIUTENh M  BEIIECTBO-
BOCCTAaHOBUTENIb B OKUCJIUTEIHHO-BOCCTAHOBUTEIBbHBIX
peakusx;

- COCTaBJIAATh OKHCITUTETFHO-BOCCTAHOBUTEIILHBIN
OanmaHc (11 U3YUYEHHBIX PEAKIIHi) 10 MPEII0KEHHBIM
CXEMaM pEeaKLHil;

- MPOBOAUTH TAOOPATOPHBIE OMBITHI, TOTBEPKIAFOIITIE
XUMUYECKUE CBOICTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKHUX BEILECTB;

- POBOJUTH JTAOOPATOPHBIE OMBITHI MO MOJYYCHHUIO U
coOMpaHuI0 Ta3000pa3HBIX  BEHIECTB:  BOJOPOA,
KHCJIOPOJIa, YTJIEKUCIIOTO Ta3a, aMMHAaKa;, COCTABISITh
YpaBHEHUsI COOTBETCTBYIOUIUX PEAKIIUI.

- UCIOJIb30BaHUE
XMMHYECKHX 3HAHUH B
OBITY;

- o0bscHeHHME MHpa C
TOYKHU 3PEHUSI XUMUH;




Conep:kanue ydyeOHOro npeamera 8 kiace

Paznen 1. OcHOBHBIE IOHATHS XUMHUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX MPeACTABJIEHUI)

ITpenmer xumun. Xumus Kak 4acTb ecTeCTBO3HaHUs. BemiectBa ux cBoiicTBa. MeTosbl O3HAHUSA B XUMHM: HAOIIOAEHUE, SKCIIepUMEHT. [Ipuémel
0e3omacHoO# paboThl ¢ 000pymOBaHKEM U BerecTBaMu. CTpoeHUE TIIaMeHU.

Yucrtsle BemecTBa U cMecu. CriocoObl OUMCTKU BEILIECTB: OTCTauBaHue, GUIBTPOBAHKE, BbIIIAPUBAHUE, KPUCTAIUIN3ALUS, TUCTUILIALUS. DPu3ndeckue
U XUMHUYECKHUE SBICHUS. XUMUYeCKUe peakuuu. [IpusHaku XUMHUYECKUX peakluii U YCIOBUS BOSHUKHOBEHUS U TEUEHUS! XUMUYECKUX PEAKLUH.

ATOMBI, MOJIEKYJIbl U MOHBIL. BeliecTBa MOJIEKyJIIPHOTO M HEMOJIEKYJIsipHOTO cTpoeHus. Kpucramnnueckue u amopdHsble Bemectsa. Kpucraminueckue
pEIIETKH: NOHHAsI, aTOMHAsA U MOJIEKYJIIpHas. 3aBUCUMOCTb CBOMCTB BEILIECTB OT THUIIA KPUCTAIUIMUECKON pem€Tku. [IpocThie U ClI0KHbBIE BELECTBA.
XuMudeckuil sneMeHT. Meramiel U HeMeTauibl. ATOMHas enuHuna Maccbl. OTHOCHTENBHAs aTOMHas macca. SI3bIK XMMHUU. 3HAKH XUMHUYECKUX
AJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB. XUMU4eckue hopmyiel. OTHOCHTEIbHAS MOJIEKYJISIpHAst Macca. KauecTBEHHBIN M KOJMYECTBEHHBIN
COCTaB BelllecTBA. Brruncienus no xumuueckum popmynam. MaccoBast 107151 XMMUYECKOTO JIEMEHTA B CII0KHOM BEIIECTBE.

BanentHocTh XMMHUYECKHX 351eMeHTOB. OnpesenieHne BaJeHTHOCTH 3JIEMEHTOB 10 (GopMysie OMHApHBIX coequHeHnH. CocTaBlIeHNE XUMUYECKUX
(dbopMys OMHAPHBIX COETUHEHNH O BAJIGHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE yY€HHE. 3aKOH COXpaHEeHHUs macchl BemiecTB. JKus3Hb u nesrenbHocTh M. B. JlomonocoBa. Xumudeckue ypaBHeHUs. THIIBI
XUMHYECKHUX PEAKLIHH.

Kucnopoa. Haxoxnenue B mpupoze. Ilonydenne kucmopo/a B 1ad0paTopuu U MPOMBIIIIICHHOCTH. PU3NYecKne B XUMUYECKHE CBOWCTBA KHCIOPOA.
I'openne. Okcupnel. IIpumenenne kucinopona. Kpyrosopor kuciopona B npupozae. O30H, aqiorponus kuciaoponaa. Bozayx u ero cocras. 3ammura
aTMoc(epHOro BO3/lyXa OT 3arpsi3HEHUM.

Bonopoa. Haxoxnenue B npupoge. Ilonyuyenue Bogopoaa B 1a00paTOpuy U MPOMBIIUIEHHOCTH. PU3NUECKUE U XUMUYECKHE CBOWCTBA BOAOPOAA.
Bogopon — BoccranoButens. Mepbl 0e3onacHocTy pu padote ¢ BogopoaoM. [IpuMenenue Boopoaa.

Bopa. Metozp! onpeseneHns coctaBa BoAbl — aHanu3 U cuHTe3. dusndeckue cBoiicTBa BoAbl. Bosa B mpuposae u crnocoObl €€ 0uncTKU. Aspanus
BOJbl. XMMHYECKHE CBOMCTBA BOABI. IIpumenenue Boasl. Bona — pacrtBopurens. PacTBoOpuMOCTs BemecTB B Bojae. MaccoBast 10151 paCTBOPEHHOTO
BELIECTBA.

KonmuuectBennbie oTHomeHuss B xumuu. KommdectBo BemectBa. Monbk. MonsipHas macca. 3akoH ABoraapo. MousipHblii 00bEM Ta30B.
OTtHocHTeNbHAS TUIOTHOCTD I'a30B. OOBEMHbBIE OTHOIIEHUS Ta30B NMPH XMMHYECKHX PEaKIUsX.

Baxkneiimume knaccbl HeOpranudeckux coequHeHuil. Okcuapl: cocTas, kKiaccudukanus. OCHOBHbIE U KHCIOTHbIE OKCHAbl. HoMeHKIaTypa OKCHIOB.
du3ndyecKnue 1 XMMUYECKHE CBOICTBA, ITOJIyYEHUE U IIPUMEHEHUE OKCHJIOB.

I'mapoxcunpl. Knaccudukanus ruapokcunoB. OcHoBanus. CocraB. [l[€noun u HepacTBopumble ocHOoBaHusg. HomeHkmarypa. dusnueckue u
XMMHYECKHEe CBOWcTBa OcHOBaHUH. Peakuus HelTpanu3auuu. [lonydyenue u npuMeHeHne OCHOBaHUH. AM(pOTEpHbBIE OKCUIbI U THIPOKCHUIBI.

Kucnotel. Cocras. Knaccudukamnus. Homenknarypa. ®usnueckne u XUMAYECKUE CBOWCTBA KUCIIOT. BRITECHUTENBHBIN PsIJT METAIIIIOB.

Comu. CocraB. Knaccuduxanusa. Homenknarypa. ®dusndeckue cBoiictBa cosieid. PacTBopuMocTh cojieil B Boje. XUMHUECKHE CBOMCTBA COJEH.
Crioco6slI montyuenus comneit. [IpumeneHue cone.



['eHeTH4ecKast CBSA3b MEXIY OCHOBHBIMH KJIaCCaMU HEOPTaHWYECKUX COCAMHEHUM.
Paznen 2. Ilepuoanyeckuii 3aK0H U epuoOAUYecKasi cucreMa XumMudeckux j1eMenToB /. U. MenaeseeBa. CTpoenne aroma

[lepBoHayanbHble MOMBITKM KJIACCU(PHUKALMM XUMHUYECKHX 3JIeMEHTOB. lIoHATHE O Tpynmax CXOAHBIX 3JIeMEHTOB. EcrecTBeHHbIE cemeiicTBa
LIEJIOYHBIX METAJIJIOB U TaJIOT€HOB. biiaropoiHeie ra3pl.

[lepuonuueckuit 3axkon JI. M. MenneneeBa. Ilepmonuueckas cucremMa Kak €CTECTBEHHO-Hay4yHas KiacCU(UKALUS XUMHUYECKUX 3JIEMEHTOB.
Tabnuunas popma npeacTaBieHus KI1acCUPUKAIMA XUMUYECKHX 3J1eMeHTOB. CTpyKTypa Tabmuisl «lleproanyeckast cucTeMa XMMUYECKHX 3JIEMEHTOB
. V1. MenaeneeBa» (kopotkast popma): A- u b-rpynnsl, nepruosl. duznyeckuii cCMbICI MOPSAIKOBOIO 3JIEMEHTa, HOMepa [epro/ia, HoMepa IpyIisl (uis
3JIEMEHTOB A-TpyIi).

Crpoenue aToma: aapo U 3J1eKTpoHHast 000s0uka. CoCcTaB aTOMHBIX si/iep: IPOTOHBI U HEUTPOHBI. MI30TONBI. 3aps1 aTOMHOTO S/pa, MacCOBOE YUCIIO,
OTHOCHUTENIbHAs aToMHasi Macca. CoBpeMeHHast POPMYITHPOBKA MOHATHS «XUMHUECKUI 2JIEMEHTY.

DneKTpoHHas 000JI04Ka aToMa: OHATHE 00 YIHEPreTUUECKOM YPOBHE (3JIEKTPOHHOM CJIO€), €ro EMKOCTH. 3all0JIHEHUE FIEKTPOHHBIX CIOEB Y aTOMOB
3JIEMEHTOB NEPBOro—TpeThero nepuonos. CoBpeMeHHass (OpMyIMPOBKA MEPUOIMUYECKOTO 3aKOHA. 3HAUYEHHE NEPHOIMYECKOro 3akoHa. HayuHble
noctwkenust Y. MenzeneeBa: ucnpaBiieHUe OTHOCUTEIbHBIX aTOMHBIX Macc, MPEICKa3aHnue CYILeCTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB, IEPECTAHOBKU
XUMHUYECKHX IEMEHTOB B IEpUOANYeCcKOi cucteme. JKu3Hp u nesrensHocts [. M. Menaeneesa.

Paznen 3. CTpoenue BemecTsa

BHGKTpOOTpI/II_IaTCJIbHOCTL XHUMHYECKHX 371eMeHTOB. OCHOBHBIC BUbI XHMHYECKOH CBSI3U: KOBaJICHTHAS HCIIOJIIPHAA, KOBAJICHTHAA IIOJIApPHAA,
HOHHAas. BaneHTHOCTD DJIEMEHTOB B CBETE BHGKTpOHHOﬁ TCOpHHU. CrelneHb OKUCIICHUS. HpaBHna OMpCaAcCICHUA CTCIICHU OKUCIICHUA 3JICMCHTOB.



Conep:kanue ydeOHOro npeamera 9 kiace
Paznen 1. MHoroo0pa3ue XuMUYeCKUX peaKkiuii

Knaccugukanus XMMUYECKUX PEAKLMH: peaklul COEAMHEHUS, pas3IokKEeHUs, 3aMelleHns, oOMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEaKIUH.
OxucauTenb, BOCCTAHOBUTEND, MPOLIECCHI OKUCIEHUSI U BOoccTaHOBIIEHUs. COCTaBIEHUE YPAaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN C
IIOMOILBIO METO/A IEKTPOHHOI0 OajaHca.

TernoBbie 3¢ ¢GeKT XMMUYECKHX peakiuil. DK30TepMHYECKHE W JHIOTEPMUYECKHE peakuuu. TepMoxumuueckue ypaBHEHUs. Pacuérel mo
TEPMOXUMHUYECKUM YPaBHEHHUSM.

CKOpOCTh XMMHUYECKUX peaklnil. @aKTOphl, BAUSAIOLINE Ha CKOPOCTh XUMUYECKUX peakuuil. [leppoHavanbHOE MpeicTaBIeHUE O KaTaJInu3e.
Oo6parumele peakuuu. [ToHATHE O XMMHUYECKOM paBHOBECHU. XMMHUYECKHE PEAKIIMHM B BOJHBIX PACTBOpPAX. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI. MOHBI.
KatvoHbl u aHMOHBI. DNEKTPONUTHYECKAS IUCCOLMALMS KUCIOT, OCHOBaHUHN U coseil. Ciiabble U CHIIbHBIE 3JEKTPOIUTHI. CTENeHb AUCCOLUAINH.
Peakiiun voHHOro oOMeHa. YcCIOBHS TEUEHUs peaklUil MOHHOTO OOMEHa /10 KOHLA. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX
COEJIMHEHUI B CBETE MPEJICTABICHHUH 00 IIEKTPOIMTHIECKON JUCCOIMAIIMI U OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIHIX.

Pazgen 2. MHoroo6pa3sue BeniecTn

Hemeramnbl. 'anorensl. [lonokeHne B NEPUOIMYECKOM CHUCTEME XMMHYECKHMX JJIEMEHTOB, CTpPOE€HHME HMX aromMoB. HaxoxzaeHuwe B mpupoze.
dusnyeckue U XUMUYECKUE CBOMCTBA rajloreHOB. CpaBHUTEIbHAs XapaKTEPUCTHKA TraJoreHoB. [lodydyeHue M NpUMEHEHHE TIajlOr€HOB. XJIOP.
duznyeckue u XuMU4eckue cBoiicta xjopa. [Ipumenenune xnopa. Xnoposonopos. @usnueckue cBoiictsa. [lonyuyenue. CosnsiHas KUCIOTa U €€ COJH.
KavecTBeHHas peakuus Ha XJI0pUI-UOoHbI. Pacnio3HaBaHue XJI10pu0B, OPOMUIOB, HOAUIOB.

Kucnopon u cepa. [lonoxenue B nepuogndeckoil CUCTEME XUMUYECKUX JIEMEHTOB, CTpoeHHe UX aToMoB. Cepa. Ayotponus cepbl. duznueckue 1
xumuueckue cporictsa. Haxoxnenue B npupone. Ilpumenenne cepsl. CepoBonopoa. CepoBonopoaHas kuciaora U €€ conu. KadecTBeHHas peakuus Ha
cynbua-uonsl. Oxcun cepsl (IV). Gusnyeckue u xumuueckue cpoiictBa. [lpumenenue. Cepuucras kuciorta u e€ conu. KauecTBeHHas peakius Ha
cynabput-uonsl. Oxcua cepsl (VI). CepHast kucinora. XuMHUYECKHE CBOMCTBA pa30aBICHHON U KOHIIEHTPUPOBAHHON cepHOM KuCioThl. KauecTBeHHas
peakuus Ha cyib(ar-uoHbl. XMMHUECKHUE PEaKIUH, JieXkKalllie B OCHOBE IOJIYYEHUs] CEPHOW KHCIOTHI B MPOMBINIIEHHOCTH. [IpuMeHeHue cepHoii
KHCJIOTHI.

Aot u pochop. [lonoxeHre B nepuoJuueckoi cucTeMe XUMHUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, (pU3HUecKue U XUMHUUECKHE CBOICTBA,
noJjryuyeHue u npumeHenue. Kpyrosopor asora B npupoje. AMmuak. dusnueckne U XUMUYECKUE CBOIICTBA aMMUaKa, NoJly4eHue, npumeHenue. Conu
aMMOHHUs. A30THas KucioTa 1 €€ cBoiicTBa. OKUCIIUTEIbHBIE CBOMCTBA a30THOM KUCIOTHI. [lomydeHne a30THOM KUCIOTHI B J1abopaTopun. XUMHUYECKHE
peakuuy, JeXalue B OCHOBE IMOJIYYEHHs] a30THOM KHUCJIOTHI B IIPOMBINUIEHHOCTH. [IpumeHeHne a30THOW KHUCiaoThl. CONMM a30THOM KHUCIIOTBI M MX
npuMeHeHre. A30THBIE YI00peHus.



dochop. Ammotponus pochopa. Puznveckue u xumuueckue cpoiictsa Gocdopa. Oxcun dhocdopa(V). Dochopuas kucnora u e€ conu. PochopHbie
yA0OpeHUsI.

VYranepon u kpemuuil. IlonokeHne B NEpUOAMYECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHHE MX aTOMOB. YIIIEPOI. AJUIOTPONMS YIiIepoaa.
dusnuecKkue U XMMUYECKHE CBOMCTBA yrieponaa. AncopOius. YrapHslid ra3, CBOMCTBa U (PU3UOJOTHUECKOE JICHCTBUE HAa OpraHu3M. Y TJIEKUCIBIHN T'a3.
VYronbHas kucnora u €€ conu. KauectBeHHas peakuus Ha kapOoHaT-uoHbl. KpyroBopot yriepoaa B npupoje. OpraHuueckue coeTuHEeHNs yriepoa.

Kpemunii. Oxcupn kpemuus (IV). Kpemuuesas kuciora u e€ conu. Crexino. [{emenT.

Mertainsl. [lonoxenue MeTauIoB B IEPUOJANYECKON CUCTEME XUMHUYECKHUX JJIEMEHTOB, CTPOEHUE UX aToMOB. MeTaimnueckas cBa3b. Ousnueckue
CBOWCTBA METAJUIOB. Psi1 aKTHBHOCTH METAJIOB (3JICKTPOXUMHUYECKHUI PSJT HAPSHKEHUH METAJUIOB). XMMHUYECKHE CBOMCTBA MeTaiioB. O0Iiue crocoos!
0JIy4eHus: MeTaJI0B. CILIaBbl METaJIOB.

[I{erounsle MeTauibl. [1onokeHne MENOYHBIX METAJUIOB B IEPUOJANYECKON CUCTEME, CTPOCHHE X aToMOB. HaxoxaeHue B npupoae. Puzndeckue u
XMMHMYECKHE CBOMCTBA IEJIOYHBIX METAILIOB. [I[ppuMeHeHne menoYHbIX METaUIOB U UX COCIUHEHHM.

[Ilerouno3emenbHple MeTaIUIbL. 1l0/I0KEHNE HIEIOYHO3EMENBHBIX METALIOB B IEPUOJUYECKON CHCTEME, CTpOCHHE MX aTomMoB. HaxoxneHue B
npupojie. Maruuii u kanbluui, Ux BaxkHele coequHenus. JKECTKOCTh BOJbI M CIIOCOObI €€ YCTpaHEHHUS.

Amomunuii. [lonoxxeHne amOMUHUSA B IEPUOAMYECKON CUCTEME, CTpOoeHMe ero aroMa. Haxoxnaenue B mpupozae. Ousnyeckue U XUMHUYECKHE
cBolicTBa amroMuHUs. [Ipumenenne amoMuHust. AMPOTEPHOCTb OKCHJIA MU THJIPOKCUAA AITIOMUHUS.

Kenezo. [lonoxxeHue xene3a B NEPUOJUYECKON CHCTEME, CTpoeHHe ero aroMa. Haxoxnenue B npupoje. Gu3sndeckue U XMMUYECKHUE CBOMCTBA
Kenesa. BaxHeilIe coeIMHEHNS jKene3a: OKCHIBI, ruapokcuasl 1 comn xxenesa(ll) u sxenesa(Ill). KauectBenHsie peakuun Ha nonsl Fe?* u Fe3*,

Paznen 3. KpaTkuii 0030p BaxKHeHIIMX OPraHM4YecKMX BellecTB

IIpenmer opranndeckoit xumuu. Heopranndyeckue u opraHu4eckue COCAMHEHUsS. YTIJIepoa — OCHOBA *HU3HU Ha 3emiie. OcOOEHHOCTH CTPOEHMS
aToMa yrjepo/ia B OpraHMueCKUX COCAMHEHMSIX.

VYraesogopoasl. [lpeaensHble (HACHILIEHHBIE) YTIAEBOAOPOALI. MeTaH, 3TaH, NPOMaH — MPOCTEHIINe NPeACTaBUTENN MPEJebHBIX YIJIEBOIOPOJIOB.
CrpykTypHble (OpPMYJIBI YIJIEBOAOPOJIOB. ['OMosIornuecKuil psj MpeAeabHBIX YIieBoAOpoAoB. I'omonoru. ®dusznyeckue U XUMHUYECKHE CBOMCTBA
IIpeEIbHBIX YIIIEBOAOPOAOB. Peakiuy ropenus u 3amemenus. Haxoxxenue B npupoe npeaeabHbIX yriieBoaopoaos. IlpumMenenne metana.

HenpenenbHble (HEHACHIILIEHHBIE) YTIIEBOJOPO/Ibl. DTUIEHOBBIN psAJl HENPEIAEIbHbIX YII€BOI0POA0B. DTHiIEeH. DU3nUecKre U XMMUUECKHUE CBOMCTBA
sTrieHa. Peakunsa npucoenunenus. KauecTBeHHbIe peakiuy Ha 3TWiIeH. Peakius nonnMepusanuu. [lonuatunen. [lpumenenne atuineHa. ALeTUIeHOBBIHN
psi HenpeAeabHbIX YyIIIeBOA0poa0B. AueTuiieH. CBoiicTBa anieTusieHa. [IppumeHenue aneTuieHa.

ITpousBonHbie yriaeBogopoaoB. KpaTkuil 0030p opraHMYecKuX COeTUHEHUN: OAHOATOMHBIE CHHUPTHI (METAHOJ, 3TaHOJ), MHOIOATOMHBIE CIUPTHI
(3TUJICHIIMKOJIb, TJIMLEPHUH), KapOOHOBBIE KHUCIOTHI (MypaBbUHAs, YKCYCHas), CIIOKHbBIE I(UPBI, KUPBI, YIIEBOJbI (TJIIOKO3a, caxaposa, Kpaxmail,
LEJITI0JI032), aMUHOKHUCIIOTHI, Oenku. Posib OeJIKoB B opraHusme.

[TonsiTe O BBICOKOMOJEKYJSpPHBIX BemiecTBax. CTpyKTypa HOJUMEPOB: MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUu.
[TonuaTHiEH, NOTUNPONWIEH, TOIUBUHWIXJIOPHI.



TemaTHyeckoe IJIAHMPOBaAHUE XMMHUA 8 KJ1acc

Ne Ha3Banue pa3aenoB, Tem Koa-Bo yacoB B TOM 4HCJIE
n/m 10 aBTOPCKOii mporpaMMe | o padoyeii mporpamme KOHTP. NPaKT.
padoTbl | padoThI
Paznen 1. OcHOBHbIE IOHATHS XUMHH (YPOBEHb 51 53
ATOMHO-MOJIEKYJISIPHBIX MPeACTABIEHHI)
1. | IlepBoHauanbHBIC XUMUYECKHUE TIOHITHS 20 21 1 2
2. | Kucnopon 5 5 - 1
3. | Bogopon 3 3 - 1
4, Bopna. PactBopsl 7 7 1 1
5. | KomnyecTBeHHBIE OTHOLIEHHS B XUMUH 5 4 - -
6. | OCHOBHBIC KJTaCCHl HEOPTaHUYECKUX COCTMHCHHI 11 12 1 1
7. | Paznmen 2. Ilepuoguyeckuii 3aK0H U 7 8 - -
nepuoIuYecKasi CHCTEMa XMMHYECKHX YJIEMEHTOB
J.A. MenneneeBa. CTpoeHue aToma
8. | Paznmen 3. CTpoeHue BemecTB. XuMnueckasi CBA3b 7 8 1 -
Peseps 5
Hroro: | 70 68 4 6




TeMaTHyeckoe IJIAHMPOBAHUE XUMHUA 9 KJ1acc

Ne Ha3Banue pa3aenoB, Tem Koia-Bo yacoB B TOM 4MCJIe
n/n 10 aBTOPCKOIi mMporpamMmme no padoueii nporpamme KOHTP. MpPAaKT.
padoThbI padoThbI
Paznen 1. MHoroo6pa3ue XuMHYeCKUX peaKkIuii 15 15
1. | Knmaccudukamusi XUMHYECKIX peaKkIuit 6 6 - 1
2. | XUMHYeCKHE PeaKIMy B BOJHBIX PacTBOpax 9 9 1 1
Paznen 2. MHoroo6pa3ue BenecTn 43 43
3. | Hemeramib: 30 30 1 4
4. | MeTaebl. 13 13 1 1
Paznen 3. Kparkuii 0030p BaxkHeHIINX 9 10 - -
OPraHMYecKux BelecTB
Peseps 3 -
Hroro: | 70 68 3 7




