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Pabouas mporpamma mo yueOHOMY MpeaMeTy «XUMHUS» COCTaBICHa Ha
ocHoBe ®DepepanpHoro [ocymapcrtBeHHoro obOpaszoBatenbHoro CraHmapTa
ocHOBHOro obmiero o6pazoanus (PI'OC O0OO), miaaHUpyeMbIX pe3yJbTaTOB
OCBOCHHMS OCHOBHOHW 00pa30BaTelbHOW MPOTpaMMBbl OCHOBHOTO OOIIETO
o0pa3oBaHUs, OCHOBHON 0Opa3oBaTEIBLHON MpPOrpaMMbl OCHOBHOTO OOIIEro

oOpazoBanusg MBOY «Mozxyxunckass OOLLD.

Ilnanupyembie pe3yjbTaTbl OCBOCHUS YYallMMMCH
npeamMera « XUMHUA»

JIMYHOCTHBIE  pe3yJbTaThl OCBOCHHUS  OCHOBHOW  00pa3oBaTenbHOMN
IpPOrpaMMbl OCHOBHOTO O0IIero 00pa30BaHus JIOJKHBI OTPaXKaTh:
1) BocmHMTaHWE POCCHHCKON TpakTaHCKOW HICHTUYHOCTH: MAaTPHOTH3MA,

YBAKCHUA K OTG‘IGCTBY, MpoHuIoC M HACTOAIMICC MHOI'OHAIIMOHAJIIBHOI'O HApOdad

Poccun; oco3Hanne cBOeil ATHUYECKOW MPUHAICKHOCTH, 3HAHUE UCTOPUH, A3bIKa,
KyJIbTYpbl CBOETO Hapoja, CBOETO Kpasi, OCHOB KYJIbTYPHOIO HacjleAus HapOJOB
Poccun u yenoBedyecTBa; YCBOCHHE T'yMAaHHCTHYECKHX, JAEMOKPATUUYECKUX H
TPAIUIUOHHBIX [EHHOCTEH MHOTOHAIMOHAIBHOTO POCCHICKOTO 0OIIEecTBa;
BOCIIMTAHHE YyBCTBA OTBETCTBEHHOCTH U J0Jira repen Poaunoi;

2) (GopMHpOBaHHE OTBETCTBCHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH H
CIIOCOOHOCTH OOYYAIOIIUXCS K CaMOPAa3BUTHIO W CaMOOOPa30BaHUIO HAa OCHOBE
MOTHBAIlMM K OOYYEHHWIO W TO3HAHWUIO, OCO3HAHHOMY BBIOOPY M ITOCTPOCHHIO
JanbHEeWIIeH HHINBUTYAIbHONU TPACKTOPHHU 00pa30BaHus Ha 0a3e OPUEHTUPOBKH B
Mupe mpodeccuii U MpodecCHOHANBHBIX MPEANOYTEHUH, ¢ YIETOM yCTOWYMBBIX
MMO3HABATEIbHBIX UHTEPECOB, a TAKKE HAa OCHOBE ()OPMUPOBAHUS YBAKUTEIHLHOTO
OTHOLLIEHHUS K TPYY, PA3BUTHUS ONBITA YYACTHSI B COLIMAIIBHO 3HAYUMOM TPY/IE;

3) ¢dopMmupoBaHHE IIEIOCTHOTO  MHPOBO33PCHHS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO pPa3BUTHUSl HAayKd U  OOLIECTBEHHOM MpPaKTHKH,
YUUTHIBAIOLIETO COIMATIbHOE, KYJIbTYPHOE, SI3bIKOBOE, JIYXOBHOE€ MHOrooOpaszue
COBPEMEHHOI'0 MUDAa;

4) dopMupoBaHHE OCO3HAHHOIO, YBaKHTEIBHOTO U J00POXKEIATCIHHOIO

OTHOHICHUA K APYIroMy 4YCIIOBCKY, €0 MHCHHWIO, MUPOBO33PCHUIO, KYJIbTYPC,



A3BIKY, BEPE, TPAKIAHCKON MO3ULINN, K UCTOPHUH, KYJIBTYPE, PETUTHH, TPATULUSAM,
A3bIKaM, LEHHOCTAM HapoaoB Poccum w HapoaoB wmupa; TOTOBHOCTH U
CIIOCOOHOCTH BECTH JHajor C JAPYTMMHM JIIOJABMH M JOCTHIaTb B HEM
B3aMMOITOHUMAaHUS;

5) ocBoeHWE CONMANTbHBIX HOPM, MpPAaBHJ [OBEACHUS, pojeid u Qopm
COLIMAJIBHOM U3HU B TPyNIax 1 cOOOIIeCTBaX, BKIOYas B3POCIbIe U COLUAIbHBIE
COOOIIeCTBa; y4acTHE B IIKOJIBHOM CaMOYINPABICHUU M OOILECTBEHHOM >KU3HU B
Ipeaenax BO3PACTHBIX KOMIETEHIUN C YUETOM PETMOHAIBHBIX, STHOKYIBTYPHBIX,
COLIMAJIBHBIX U SKOHOMUYECKUX 0COOCHHOCTEH;

6) pa3BUTHE MOPAIBLHOIO CO3HAHHMS M KOMIICTCHTHOCTH B PCLICHHH
MOpaJbHBIX TpPOOJEM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (opMupoBaHUE

HPAaBCTBCHHBIX YYBCTB W HPABCTBCHHOI'O ITOBCIACHHA, OCO3HAHHOI'O H

OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHBIM MOCTYIKAM;

7) dopmHupoBaHHE KOMMYHUKATHBHOHW KOMIICTEHTHOCTH B OOIICHUH WU
COTPYAHUYECTBE CO CBEPCTHHKAMHM, JETbMHU CTaplIero M MIIAJIIETO BO3pacTa,
B3pOCJIBIMU B TpoOIecce 00pa3oBaTENbHOM, OOIECTBEHHO MOJIE3HOM, y4eOHO-
UCCJIEA0BATEIbCKOW, TBOPYECKOW U IPYTHX BUAOB IESITEIBHOCTH;

8) dopmupoBaHHe I[EHHOCTH 3J0pPOBOr0 W 0Oe30macHOro oOpasa JKHU3HU;
YCBOCHHE MPaBUJI WHIWBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MaCHOTO MOBE/ICHUS B
Ype3BbIYAHBIX CUTYyalUsX, YIPOKAIOIIUX MU3HU U 3J0POBBIO JIIOJEH, MpaBUIl
MOBEJICHUS HA TPAHCIIOPTE U Ha JOpOrax;

9) dopmupoBaHHE OCHOB DKOJOTHYECKOW KYJIBTYPHI, COOTBETCTBYIOIICH
COBPEMEHHOMY  YPOBHIO  3KOJOTMYECKOIO  MBIIUICHHUS, pa3BUTUE  OMbITa
HKOJIOTUYECKH OPUEHTUPOBAHHOW pPe(IIEKCUBHO-OLICHOYHOW U TMPAKTHYECKOU
NEATENIbHOCTU B )KM3HEHHBIX CUTYALUAX;

10) oco3HaHWe 3HAYCHHWS CEMbU B JKU3HM YEJIOBEKa M OOIECTBa, MPUHITHE
[IEHHOCTH CEMEHHOW XKW3HU, YBAKUTEIHHOE U 3a00TIIMBOE OTHOIICHHE K YjeHAM
CBOEH CeMbH;

11) pa3BUTHE ICTETUYCCKOTO CO3HAHHS Yepe3 OCBOCHHE XYJI0)KECTBEHHOTO
Hacnenusa HapojoB Poccuu u Mupa, TBOPUECKOM JEATEIBHOCTH 3CTETHYECKOTO

XapakTepa.



MeTtanpeaMeTHble pe3yJbTaTbl OCBOCHMS OCHOBHOM 00pa3oBaTENbHOM

MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUsI HOTKHBI OTPAKATh:

1) yMeHHE CaMOCTOSITEIBHO ONPEICNIATh IICIM CBOCr0 OOYYCHHUs, CTaBUTh U
dbopmynupoBath st ceOs HOBbIE 3a7ayd B yueOe U IO3HABaTEIbHOU
JEATENBHOCTH, pa3BHBaTh MOTHUBBI W HHTEPECHl CBOCH TO3HABATEIIHLHOU
TeSATEITHHOCTH;

2) yMEHHE CaMOCTOSITCIIBHO IUIAHUPOBATH IMYTH JOCTHIKCHUS IEJICH, B TOM
Yucjie aJbTepHATUBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee d(PGEeKTUBHBIE CIIOCOOBI
perieHus y4eOHBIX M MTO3HABATCIIBHBIX 33/1a4,

3) yMeHHE COOTHOCHTH CBOHM JCHCTBHUS C IUIAHHUPYEMBIMH pPe3yJIbTaTaMH,

OCYIICCTBIIATH KOHTPOJIb cBOCH ACATCIIBHOCTH B ITPOLCCCC JOCTUIKCHUA

pe3ynbTaTa, OnpeaessiTh CIIOCOObI IEUCTBUM B paMKax MPeasiOKeHHBIX YCIOBHM U
TpeOOBaHMIA, KOPPEKTUPOBATh CBOW JICHCTBUS B COOTBETCTBUU C W3MEHSIOIICHCS
CUTYaIME;

4) yMeHHWE OIICHMBAaTh MPAaBHJIBHOCTh BBITIOJHEHUS Y4YeOHOH 3ajauw,
COOCTBEHHBIE BO3MOXKHOCTH €€ PELICHUS;

5) BiaJicHHE OCHOBaMH CAMOKOHTPOJIS, CAMOOLICHKH, NMPHHSATHUS PEIICHUN U
OCYIIECTBIICHUS OCO3HAHHOTO BbIOOpa B y4yeOHOH W  IO3HABaTEIbHOU
NEeSITEBHOCTH;

6) yMeHHe OmpenessTh IOHATHSA, CO3JaBaTh OOOOIIEHHUS, yCTaHABIHUBATH
aHAJIOTHH, KJIACCHU(PUIIMPOBATh, CaMOCTOSITEIbHO BBIOMpPAaTh OCHOBAHHS |
KPUTEPHUH NIl KIacCU(UKAIMU, YCTAaHABIUBATH MPUUYUHHO-CIICICTBEHHBIE CBSI3H,
CTPOMTD JIOTUUECKOE PAaCcCYXJIECHUE, YMO3aKIOUeHHEe (MHIYKTUBHOE, 1€yKTUBHOE
Y TI0 aHAJIOTUH) U JI€TIaTh BBIBOJIBL;

7) yMeHHE co31aBaTh, NIPUMEHSATh M NPEeOOpPa30BBIBATh 3HAKH W CHMBOJIBI,
MOJICIIA Y CXEMBI JJIsl PEIIeHUs y9eOHBIX U TTO3HABATEIbHBIX 33]1a4;

8) cMBICIOBOE UTCHHE,

9) yMmeHHe OpraHW30BBIBaTH Y4YeOHOE COTPYJHHYECTBO W COBMECTHYIO
JESTENBHOCTh C YUYUTEIEM W CBEPCTHHKAMH; paboTaTh WHAWBUAYATbHO U B
TpylIe: HaxoAuTh OOIIee pelieHne W paspeuiatb KOH(MIUKTHI HAa OCHOBE

COTJIACOBAHMSI MO3UIIMN U YUETa UHTEPECOB; (POPMYIUPOBAThH, APIYMEHTUPOBATh U



OTCTanBaTh CBOE€ MHEHUE;

10) ymeHHe OCO3HAHHO UCIOJB30BATh PEYEBHIC CPEICTBA B COOTBETCTBUH C
3a/1ayeil KOMMYHUKALIMK JJ1s1 BIPQXKEHHUSI CBOMX YYBCTB, MbICIIEH U MOTPEOHOCTEN;
IUIAHUPOBAHUS M PEryJsilud CBOEH JeATEIbHOCTU; BIJIAJICHUE YCTHOM H
IIICbMEHHOM PEUYbl0, MOHOJIOTMYECKON KOHTEKCTHON PEYBIO;

11) popmupoBaHHe M Pa3BUTHE KOMIIETCHTHOCTH B OOJIACTH HCITOJIb30BAHUS
MH(GOPMAIIMOHHO-KOMMYHUKAaMOHHBIX TexHonoruit (nanee UKT- komnerenuun);
pa3BUTHE MOTHUBALIMM K OBJQJCHHUIO KYJIbTYpOH aKTUBHOTO TOJb30BAHMS
CJIOBApSIMU U APYTMMH MOUCKOBBIMU CUCTEMaMU;

12) ¢dopmupoBaHHe ¥ pa3BUTHE DKOJOTHYECKOTO MBIIUICHUS, YMEHUE

NPUMCHSTH €ro B MO3HABATEIbHOW, KOMMYHHUKATUBHOM, COIMAIBHOW MPAKTHKE W
npodeccroHaIbHON OpUEHTAIINH.

IIpeanMeTHBIMHU pe3yJabTATAMH OCBOCHUS BHIITYCKHUKAMH OCHOBHOW ITKOJIBI
10 XUMUU SIBJISTFOTCS:

1) dbopmupoBaHUe MEPBOHAYATBHBIX CHCTEMATH3MPOBAHHBIX MPEICTABICHUM
O BEMIeCTBaX, HMX IMPEBPANICHUSAX W TPAKTUIECKOM IPUMEHECHUHU; OBIAJCHHE
TOHATUHHBIM aIapaToM U CUMBOJIHUYECKUM SI3BIKOM XUMUH;

2) oco3HaHHE OOBCKTHMBHON 3HAYMMOCTH OCHOB XHMHUYECKON HAayKH Kak
0o0JacT  COBPEMEHHOTO  ©CTECTBO3HAHHS,  XHMHYCCKUX  IPEBpaIICHUN
HEOPTaHWYECKUX U OPTraHMYECKHUX BEHIECCTB KaK OCHOBBI MHOTHX SIBIICHUHN KUBOU U
HE)KUBOW TPHUPOJBI; YIiIyOJIeHWE TMpEACTaBICHU O MaTepUAIbHOM EIMHCTBE
MUDA;

3) OBIagEHUEC OCHOBAMHU XHMHYECKOH TPaMOTHOCTH: CIOCOOHOCTHIO
aHAM3UPOBATh U OOBEKTUBHO OIICHWBATh >KMU3HEHHBIC CHUTYaIlUW, CBA3aHHBIC C
XAMHEH, HaBbIKaMU 0€30MacHOro OOparieHusl ¢ BEIIeCTBAMH, MCIOJIb3yeMbIMH B
MOBCEAHEBHOM JKM3HHM; YMEHHEM aHAJU3UPOBATh M IJIAHUPOBATH IKOJOTHYECKU
0e30macHoOe MOBEICHUE B IEJISIX COXPAHEHUS 37I0POBBS M OKPYKAIOIICH CpeIbl;

4) ¢opMupoBaHWE YMEHUH YCTaHABIMBAaTh CBSI3HM MEXKIYy peallbHO
HAOJIFOTAeMBIMA XMMHYECKHMU SIBIICHUSMHU W TPOIECCAMH, TPOUCXOMAIMIUMU B
MUKPOMHUpPE, OOBACHATh NPHUYMHBI MHOTOOOpa3Ws BEIIEeCTB, 3aBHUCHUMOCTh WX
CBOMCTB OT COCTaBa M CTPOCHUS, & TAK)KE 3aBHCHUMOCTh MPUMEHEHHUSI BEIIECTB OT

UX CBOMCTB;



5) mpuoOpeTeHHe OmbITa HCIOJB30BAaHUSA PA3IUYHBIX METOJOB H3yUCHUS
BCIECTB: HAOIONEHUS 3a WX NPEBPAMCHUSIMH TPH TPOBEICHUU HECIOKHBIX
XAMHYECKUX DKCIIEPUMEHTOB C MCITOJIb30BAaHUEM JIA0OPATOPHOTO O0OPYAOBAHMS U
pudOpOB;

6) ¢dopMupoBaHHE NPEACTABICHUNA O 3HAYCHHH XHMHUYCCKOH HayKH B
pPEIICHUM  COBPEMCHHBIX  OJKOJOTMYECKMX TpoOJsieM, B TOM YHCIE B
NPEIOTBPAIICHUH TEXHOTCHHBIX M KOJOTHUUECKHX KaTacTpod;

7) JJIs1 - CJIICIIBbIX H CJ'Ia6OBI/II[$IH_II/IX 06y11a}0m1/1x051: BJIAACHUC IIpaBUJIaMU
3allUC XUMHYCCKHNX q)OpMyJ'I C HCIIOJIB30BaAaHUCM peﬂbe(l)HO-TO‘Ie‘IHOﬁ CHUCTCMBI

o0o3nauenuit JI. bpaiins;
8) mias oOydarommxcsi C OTrPaHUYCHHBIMU BO3MOYKHOCTSIMH  3JI0POBBSI:

BJIaJCHHUC OCHOBHBIMH AOCTYITHBIMH MCTOAaMHU HAaYy49HOT'O IIO3HaHUs,

HNCIIOJIb3YCMbIMU B XHUMUMU.



Coaep:xanue y4eOHOro npeamera « XuMus».
Coaep:xkanue nporpamMmmsl 9 Kiace

Beenenue. [loBTOpeHne 0CHOBHBIX BOIIPOCOB Kypca 8 Kjiacca ¥ BBeJleHHe B
Kypc 9 kiaacca (9 u)

XapakTepuCcTUKA JIEMEHTA 110 €TI0 MOJIOKEHUIO B Ilepuoanueckon cucreMe
xumuueckux ’neMenToB JI. . MenneneeBa. CBoMCTBa OKCHI0OB, KUCIIOT,
OCHOBAaHMU U COJIEW B CBETE TEOPUU BJIEKTPOJIUTHUYECKON JUCCOLMAIUN U
OKHUCJIEHUS-BOCCTaHOBJIEHU. [IoHATHE O IEPEeXOHBIX AeMeHTax. AM(OTEPHOCTS.
['eneTnueckuit psax nepexoqHOro demenTa. [lepuoandeckuii 3aK0H 1
ITepuonuueckas cucrema xumudeckux snemeHToB 1. 1. Menaeneesa.
XUMHYECKass OpraHU3alus )KUBOW U HE)KUBOU MTPUPOJIbI. XUMUYECKHAN COCTAB
SApa, MAHTUHU U 36MHOU KOPbl. XUMHUYECKHUE IJIEMEHTHI B KJIETKAX HKUBBIX
opranu3mMoB. Makpo- 1 MukpoasieMeHThl. O0001IeHne CBEACHUN 0 XUMUYECKUX
peakmusax. Knaccudukamus XUMUYECKUX PEaKIUi 10 Pa3IMYHbIM ITPU3HAKAM
«UHUCIIO U COCTAB PEarupyromiux U 00pa3yommuXcs BEIMIECTBY, «TEIIOBOM
ahdekT», «HanpaBIeHUE», KU3MEHEHUE CTeTICHEH OKUCIICHHS DJIEMEHTOB,
00pa3yroIIuX pearupyroImue BemecTBay, «haszay, «MCIoab30BaHNe
KaTanu3atopay. [IoHsATHE 0 CKOPOCTH XUMUYECKON peakuuu. @aKkTopsl,
BIIUSIFOIIME HA CKOPOCTh XMMHYECKUX peakiuid. Katanu3aTtopel U Kataius.
Nuru6uropsl. AHTHOKCHAAHTHI. JlemoHcTpanmu. Pa3zmuaasie hopmbr Tabmim! /1.
N. MenneneeBa. Mojenu aToMOB 3J1eMEeHTOB 1— 3-T0 mepuo10B. Mojeinb

CTPOEHHMSI 3eMHOT0 I1apa (MonepeyHsblil pa3zpe3). 3aBUCUMOCTh CKOPOCTH

XUMUYECKOU peakIuu OT IPHUPO/Ibl pearupyromux BemecTB. 3aBUCUMOCTh
CKOpPOCTH XMMHUYECKOU pEAKIIMU OT KOHUECHTPALMU PEArnpyOIINX BEIIECTB.
3aBUCHUMOCTh CKOPOCTH XHUMHYECKON Peakiuy OT IUIOMaAN COMPUKOCHOBEHUS
pearupyrommx BemecTB («KUISAIIUN CI0M»). 3aBUCUMOCTh CKOPOCTH XMMUUYECKOM
pEaKUHM OT TEMIEPATYPhI PEATUPYIOIIMX BEIIECTB. [ OMOT€HHBIN U F€TEPOrE€HHbIN
KaTain3bl. @epMeHTaTUBHBIN KaTtanu3. MHruduposanue.

Jlaboparopusie onbIThl. 1. [TonyueHne ruipokcuia IMHKA U UCCIIEIOBAHUE €TO
CBOMCTB. 2.MoaenupoBanue nocrpoenus [leprnoandeckon CUCTEMbI XUMUYECKUX

snemeHToB JI. 1. Menaeneena. 3. 3aMelieHue Keje30M MEIU B pacTBOPE



cynbdara memu (I1). 4. 3aBHCUMOCTH CKOPOCTU XUMHUYECKON PEAKIIUU OT MPUPOIBI
pearupyromnmx BeIeCTB Ha MPUMEPE B3aUMOJICUCTBUS KUCIOT ¢ METaJUIaMH. D.
3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIIMi OT KOHIIEHTPAIMU PEarupyronmx
BELIECTB HA IPUMEPE B3AUMOJICUCTBUS IMHKA C COJITHOM KUCJIOTOM Pa3IndYHON
KOHIICHTpAIMH. 6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU peakIuy OT TUI0IIAIu
COTNPUKOCHOBEHMUSI pearupyronmx BeniecTs. /. MoaenupoBaHue «KUIIAIIETO CIOS.
8. 3aBUCHUMOCTh CKOPOCTH XUMHYECKON PEaKIuu OT TeMIIEPaTyphl pearupyrommx
BEIIECTB Ha mpumepe B3aumoaeicTBus okcuna meau (I1I) ¢ pactBopom cepHoit
KHUCIIOTHI pa3IMYHON TemrepaTyphl. 9. PaznoxkeHue nepokcuaa Boaoposa ¢
nomotipbio okcuaa mapranmna (IV) u karamasel. 10. OOHapyxeHue KaTajiasbl B
HEKOTOPBIX MUIIEBLIX MpoAyKkTax. 11. MurubupoBanue B3auMoeHCTBUS KUCIIOT C
MeTaJylaMy YPOTPOITHHOM.

Tema 1. Metasuinl (17 u)

[Tonmoxxenne metaiuioB B [lepuonndeckon cucremMe XuMuueckux 3semMeHToB /1. 1.
MenpeneeBa. Metamnnueckasi KpUCTAUIMYECKAS PEIIETKA U METa/UIMYeCcKas
XuMudeckas cBs3b. O0mme ¢pusndeckue cBoiicTBa MeTayioB. CIIIaBbl, UX
CBOMCTBA U 3HaUCHHE. XMMHUYECCKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEJICH, a
TaKXe€ B CBETE MX MOJIOKEHUS B DJICKTPOXUMHUYECKOM Psiy HANPSHKEHUN
MmeTtauioB. Kopposus MeTamioB u criocoObl 00pbObI ¢ Hel. MeTalibl B IpUpO/E.
O6mume criocoOb! ux nomydeHus. O0O1mas xapakTepUCTUKA IIETOYHBIX METAIIOB.

Mertannsl B mipupoje. O0mue cnocoos! ux noxydeHusi. CTpoeHre aTOMOB.

[I{esrouHBIE METAIBI — IIPOCTHIE BEIIECTBA. BakHENIINE COEIUHEHMUS IEITOYHBIX
METaJNIOB — OKCHU/IbI, TUAPOKCHIBI M COTH (XJIOPHUABI, KAPOOHATHI, CYTh(haTHI,
HUTpPAaThl), UX CBOKWCTBA U IPUMEHEHHE B HAPOJAHOM Xo3siiicTBe. Kanuiinbie
ynoopenwnst. OO1as xapakTeprucTUKa JIEMEHTOB TJIaBHOW noArpymiibl 11 rpymmsL.
Crpoenue aromoB. IllenouHo3emenbHbIE METAIIIBI — MPOCTHIE BEIIECTBA.
Baxueime coeMHEHUS IEI0YHO3EMENbHBIX METAIUIOB — OKCHJIbL, TUIPOKCHUIBI
U COJIM (XJIOpUJIbI, KapOOHAThI, HUTPATHI, Cyib(athl, (hocdaTsl), UX CBONUCTBA U
MIPUMEHEHHUE B HAPOJHOM XO03stiicTBe. AnmtomuHuil. CTpoeHue atoma, (pU3NYECKUe
Y XUMHYECKHE CBOMCTBA MPOCTOro BemecTBa. COeNMHEHNS aTFOMUHNS — OKCHUJ U
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TUAPOKCU, UX aM(OTEpHBIN XapakTep. BaxHeilre conu atoMUHUS.
IIpumenenune anmtoMuHUsA U ero coenuHenun. JXKenezo. CtpoeHne atoma,
(u3nuecKre 1 XuMUYECKHUe CBOMCTBA MPOCTOr0 BellecTBa. [ eHeTuuecKue psiibl
Fe*? u Fe*™® . Baxueiimue comnu ene3a. 3HaUCHHE XKEIE3a U €T0 COETUHEHMH 11
MPUPOABI U HAPOJHOTO X03siicTBa. JlemoncTpauuu. OOpa3ibl MET0UYHbIX U
IIeJIOYHO3EMEeIIbHBIX MeTallIoB. O0Opa3iibl crutaBoB. B3anMoseicTBre HaTpus,
JUTHS U KaJbliMs ¢ BOJOK. B3aumoselicTBue HATPUsL U MarHusi C KUCJIOPOJIOM.
B3aumoneiictBue MeTamioB ¢ Hemetaiuiamu. [lomydenue ruapokcunos xkeinesa (1)
u (I1I).

JIaGopatopHsie onbITHL. 12. B3anmoaeicTBre pacTBOPOB KUCIOT U COJIEH ¢
metamiamu. 13. O3HakoMIleHHe ¢ pyaamu xenes3a. 14. OxpammBaHye MIaMeHH
COJISIMM IIIEJOYHBIX MeTaoB. 15. BzaumopeiicTBue Kanblus ¢ BOAOM.
16.Ilomy4yenue ruipoKcHia Kajablins U UCCleIoBaHue ero cBoicTB. 17. [Tonyuenue
TUIPOKCUIA ATFIOMUHUS U UCCIIeIOBaHKe ero cBOMCTB. 18. BzaumopeiicTeue
kenesa ¢ cossiHon kucinoto. 19. [Momyuenue ruapokcumos xenesa (1) u (1) u
U3y4YeHHE UX CBOMCTB.

Tema 2. IIpaktukym 1. CBoiicTBa METaJIOB M UX coeauHeHui (3 1)

1. OcyiecTBiieHUE IIETTOYKH XUMUUYECKUX MPEBPAILICHUH.

2. ITonydeHne u CBOMCTBA COCTMHEHU METaJIJIOB.

3. Pemenue sxcriepuMeHTAIBHBIX 33/1a4 HA PACMIO3HABAHUE U TIOJTyUYCHUE

COE€IMHEHNN METAJLIOB.

Tema 3. Hemertamusl (23 u)
OO6mias xapakTepuCcTHKa HEMETAJUIOB: MojiokeHue B [lepuoandeckoii cucreme
xuMu4deckux asemenToB J[. V1. MenneneeBa, 0COOEHHOCTU CTPOCHUSI aTOMOB,
aneKTpooTpulatesbHOCTh (D0) Kak Mepa «HEMETAITUYHOCTHY, pan D0.
Kpucrannmyeckoe cCTpoeHHE HEMETALIOB — MPOCTHIX BEIIECTB. AJIIIOTPOIIHSI.
duzndecKkue CBOMCTBa HEeMETaI0B. OTHOCUTEIBHOCTh MOHATUIA «METAILID U
«HemeTaiu». Bogopoa. [lonmoxenue Bogopoaa B [lepuognueckoit cucteme
xuMmmuueckux 35eMeHToB JI. . MenneneeBa. CTpoeHHE aTOMa U MOJIEKYJIBI.

du3nyecKkue U XUMUYSCKUE CBOMCTBA BOAOpPOJAA, €10 IMOJIYUYCHHUC U ITPUMCHCHUC.
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Bona. Crpoenne monekynel. Bonopoanas xumuueckas cBa3b. uznueckue
CBOMCTBa BOJIbl. AHOMAJIUM CBOMCTB BOJIbI. [ nipodunbubie U ruapodoOHbIe
BEIECTBA. XMMHUYECKHUE CBOMCTBA BOJIbI. KpyroBOpOT BOJIbI B IPUPO/IE.
BopoouncTka. Aspauust Bojbl. beiToBble GUiIbTpbl. MUHEpaNbHBIE BOJBI.
JlucTruimupoBaHHas BOJa, €€ MoJiydeHue U npuMeHenue. O01as xapakTepucTuka
rasioreHoB. CTpoenue atoMoB. [IpocThie BelecTBa 1 OCHOBHbBIE COETMHEHUS
raJlIoreHoB, ux cBoiicTBa. Kpatkue cBenenus o xjaope, Opome, Gprope u ioze.
[IpyMeHeHue TaloreHoB U X COeIMHEHUH B HapoiHOM Xo3siicTBe. Cepa.
Crtpoenue aroma, aJlJIOTPOIHsI, CBOWCTBA U TPUMEHEHHE POMONYECKON CepBhl.
Oxcunpl cepol (IV) u (VI), ux nonyyenue, cBoiictBa u npuMenenue. CepHas
KHCJIOTA U €€ COJIU, X MPUMEHEHNE B HapoJHOM Xo3stiicTBe. [IponsBocTBo
cepHoit KUCIOThl. A30T. CTpoeHHEe aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOTO
BelecTBa. AMMHUAK, CTPOCHHE, CBOMCTBA, MoTy4YeHue u npuMmenenue. Conu
aMMOHUSI, MX cBoicTBa U mpuMeHnenne. Okcuanl azora (II) u (IV). AzorHas
KHCJIOTa, €€ CBOMCTBA U MpUMeHeHHe. HUuTpaTel 1 HUTPUTHI, ITpo0IemMa ux

coJiep KaHMsl B CENTbCKOXO035IMCTBEHHON MPOYKIIMU. A30THBIE YAOOPEHHUS.
®docdop. CtpoeHue aroMa, alFIOTPOIHs, CBOMCTBA 6estoro u KpacHoro ¢gocdopa,
ux npumeHenue. OcHoBHbIe coeauneHus: okcua Gocdopa (V) u oprodochopuas
kucnora, pocharer. Dochopusie ynodpenus. Yraepoa. CTpoeHue aToma,
aJIoTponus, cBoicTBa Moaudukanuii, npumenenue. Oxcunasl yriuepona (I1) u

(IV), ux cBoiicTBa u mpuMeHeHne. KapOOHATHI: KaJIbIUT, CO/A, MOTAI, HX

3Ha4YE€HUE B MPUPOJIEC U KU3HU YenoBeka. Kpemuuii. CTpoeHue atoma,
KPUCTAJUTMYSCKAN KPEMHHIA, ero cBoiicTBa U mpuMeHeHue. Okcun kpemuans (1V),
€ro MpUpoAHbIE Pa3HOBUAHOCTH. CHIIMKAThI. 3HAUEHHE COCIMHEHUN KPEMHUS B
YKVMBOU M HEXMBOM npupoae. [IoHATHE O CUIMKATHON MPOMBIIIJIEHHOCTH.
JemoncTparuu. O0pasiibl rajJJoreHoB — MPOCTHIX BellecTB. B3auMoaelicTBue
rajioreHoOB C HaTpUEM, C AJIFOMUHUEM. BeITecHeHHe XJ10poM Opoma WM Moj1a U3
pacTBOpPOB UX cosieil. B3anmopaencTBue cepsl ¢ METaIaMu, BOJOPOJIOM U
KUCJIOpOI0OM. B3auMoielicTBre KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTBI C MEJBIO.
[Tornomenue yriem pacTBOPEHHBIX BEIIECTB WX razoB. BoccTaHOBiIeHHE Meau U3

ee okcua yriem. O0pasibl IPUPOJHBIX COETUHEHHN XJ10pa, cephl, hocdopa, 1



yraepoaa, kpemHus. O0pas3ipl BaXKHEUIINUX 11 HAPOJAHOIO XO35MCTBA Cylb(aToB,
HUTPATOB, KapOOHATOB, ocdaToB. OOpa3lbl CTEKIA, KEPAMUKH, LIEMEHTA.
Jlaboparopusie onbiThl. 20. [lonydeHue u pacrio3HaBaHUE BOJOPO/IA.

21. VccnenoBanue NOBEpXHOCTHOTO HATsLKEHUS BoAbl. 22.PacTBopeHue
IIEpMaHraHara Kajaus Wid MEIHOro Kynopoca B Boze. 23. ['naparanus
o6e3BoxkenHoro cynabhara meau (I1). 24. M3rorosieHne rUIICOBOro OTHeYaTka. 25.
O3HaKOMIJIEHHE € KOJUIEKIIMEH ObITOBBIX (PUIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM
MUHEpPaTbHOM BOIbL. 27. KauecTBeHHAs peakiys Ha rajlor€HU 1-uOHBI. 28.
[Tonyyenue u pacriozHaBanue kuciopoja. 29. ['opeHue cepbl Ha BO3AYyXE U B
kuciopoje. 30.CpoiicTBa pa3z0aBieHHOM cepHOM KUCTIOTHL. 31. M3ydeHne cBONCTB
ammuaka. 32. PacrioznaBanue coneit ammonus. 33. CpoiicTBa pa30aBiieHHON
a30THOM KHCIIOTHI. 34. B3anMoelicTBUE KOHIIECHTPUPOBAHHON a30THOM KUCJIOTHI C
menbio. 35. ['openue dpocdopa Ha Bo3ayxe U B kuciopoje. 36. PacnosnaBanue
docdaros. 37. 'openue yrias B kuciaopoze. 38. [TonyueHue yroibHOU KUCIOTHI U
uzydenue ee cBocTB. 39. [lepexon kapOoHATOB B THIpoKkapOoHaThI. 40.
Paznoxenue runpokapOonata Hatpus. 41. [Tonyuenue kpeMHEBON KUCIOTHI U

U3y4YEHUE €€ CBOWCTB.

Tema 4. [IpakTukym 2. CBoiicTBa coenuHeHUI HeMeTaIoB (3 u)
1. PemreHne SKCIepUMEHTANBHBIX 3a1a4 110 TeMe «[loArpyrma rajoreHoBy.

2. Pemenue sxcnepruMeHTANIBHBIX 3a7a4 110 TeMe «[loarpymma kuciopoaay.
3. Pemenue skcnepuMeHTanbHBIX 3a7a4 1o Teme «l[loarpymma a3zoray.

4. Pemenne sKcriepuMeHTANBHBIX 3a7a4 1o Teme «lloarpynmna yriepomay.
5. [Momyuenue, coOupanue u pacrio3HaBaHUE Ta30B.
[Tpu 1ByX4acoBOM TUTAHUPOBAHUH MPOBOASATCS TOJIBKO MPaKTHUYECKUuE padoTsl 1, 2
us.

Tema 5. Oprannyeckue Bemectna. (10 4.).

VYTeBogopoabl: MeTaH, 3TaH, dTiwieH. CupThl (METaHOI, TAHOJI, TJIUIIEPHH )
1 KapOOHOBBIE KUCIIOTHI (YKCYCHAs, CT€apUHOBAs) KaK MPeICTaBUTENH
KHCJIOPOIOCOEPKAINX OPTaHMYECKUX BEIIECTB. bUOIOrnuecku BasKkHbIe
BEILIECTBA: )KUPbI. YTIIEBObI, OCTIKH.

JlemoncTpanuu. Mozaenu MoJIeKyJl METaHa U IPYTUX YIII€BOAOPOIOB.



B3aumoneiicTBue 3TuneHa ¢ OpOMHOM BOJIOM M pacTBOPOM NIEpMaHIraHaTa Kajus.
OO6pasubl sTaHoNa U raulepuHa. KauecTBeHHast peakiiusi HA MHOTOaTOMHBIE
cnupThl. [lonydeHue ykeycHO-3TUI0BOTO upa. OMBLUICHHE KUPA.
B3anmopelicTBue ritoKo3bl ¢ aMMHUAYHBIM PACTBOPOM OKCHJIa cepedpa.
KauecTBeHHas peakius Ha kpaxMall. Jloka3aTeabCTBO HATMYUS (PYHKIIMOHAIBHBIX
TPYII B pacTBOPaX aMHUHOKHUCIIOT. ['opeHue 6e1KoB (IEpPCTH WK MTHYbUX
nepbeB). L[BeTHBIE peakiuu OEIKoB.

Jlaboparopusie onbIThl. 14. M3roToBiaeHue Mojieneid MOJIeKyl
yriieBoAopoioB. 15. ColictBa riuuepuna. 16. BzaumoaelicTBrEe IIIOKO3BI C
rugpokcuiom meau (I1) 6e3 HarpeBanus u npu HarpeBanuu. 17. Bzaumoneiicteue
Kpaxmalia ¢ HOJI0M.

Tema 6. Xumus u :ku3Hb (4 yaca)

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAKOLIEN CPEIbl U €T0 MOCIEACTBHUS.
[Tpo6aembl 6€30MmacHOTO UCTIOIB30BAHMS BEIIECTB M XUMUYECKUX PEAKIIHil B
IIOBCETHEBHOM KU3HU. XUMHUS U 310poBbe. JIekapcTaa.

Tema 7..00001eHNe 3HAHMI 32 KYpC OCHOBHOI IIKOIBI. (5 4.).
ITepunonnueckuit 3akoH .M. Menneneesa. [lepuoandeckas cucteMma XUMUYECKUX
sanemenToB JI.M. MenaeneeBa. BerunciieHrne Macchl BEIIECTB WK 00BEMOB T'a30B

I10 UBBCCTHOMY KOJIHNYCCTBY BCHICCTBA OJJHOI'O M3 BCTYIIMBHINX B PCAKIIUIO HIIHU

nojydaromuxcs Bemects. CTpoeHHE BEIIECTB. XUMUUYECKas CBA3b. BeruuciaeHus
110 YpaBHEHUSAM, KOTJIa OJTHO M3 BEIIECTB B3SITO B BUJIE PaCTBOPA C OINPEICICHHOM
MacCOBOH J0JIeil paCTBOPECHHOIO BellecTBa. Kiacchl HEOpraHU4eCKUX COeTMHEHUM
B cBeTe TOJI. Beruuciaenue MaccoBOM 101U XUMUUYECKOTO 2JIEMEHTAa B BEIIESCTRBE.
Beruncnenne Mmacchl uin 00beMa MPOAyKTa PEaKIMK 10 U3BECTHOM Macce Uin

00BEMY HCXOJTHOTO BEIIECTBA, COACPIKAIIETO IPUMECH.

TemaTu4eckoe IVIAHUPOBAHUE 110 XMMHUH 8 Ki1acc
(2 yaca B Hexearo. Beero 70 yaco)

Tema KoJu-Bo DopMbI KOHTPOJIA

qacoB
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1.BBenenue. IlepBoHauanbHble
XUMHMUYECKHE TTOHATUS

Tekymui KOHTPOJIb
[IpakTuyeckux padbot — 2

2. ATOMBI XUMHYECKUX 3JICMEHTOB. 10 Texkymuil KOHTPOJIb

3. [Ipocteie BemecTBa 8 Texkylmuil KOHTPOJIb

4. CoeqMHEHUSI XUMHUYECKUX JIEMEHTOB 10 Kontponpnbix padot — 1
[IpakTnueckux pador — 1

5. MI3meHeHus1, NpOUCXOAIIME C 17 Tekymui KOHTPOJIb

BeIlECTBAMU KouTtpoasnsix padot — 1
[IpakTuyeckux pabot — 2

6. PactBopenue. PactBopsbl. Peakimm 19 Texkymuit KOHTPOJIb

noHHoro oomena u OBP KoHTponbHBIX paboT — 1
[IpakTuyeckux padot — 2

Hroro 70

TemaTuueckoe INIAHUPOBAHHUE 110 XUMHH 9 kiacc

(2 yaca B Hee10, Bcero 68 yacoB)

Kj1acCa M1 BBCIACHHUEC B KYpC 9 kimacca»

Tema KoJu-Bo ®opMbl KOHTPOJIS
4yacos
Brenenue. [ToBTopeHre 0CHOBHBIX BOIIPOCOB Kypca 8 9 Tekylmuii KOHTPOJIb

KontposbHbIX padot- 1

Meraibl. 17 KoHTtposbHBIX paboT- 1
Tekylmuii KOHTPOJIb
[TpakTrueckux padot — 3

Hemerais 23 KoHnTposbHbIX padoT- 1

Texymiuii KOHTPOJIb
[TpakTrueckux padot — 3

Oprannyeckue BelECTBa 10 Texymuil KOHTPOJIb
XUMHUS U )KU3Hb 4 Tekymuii KOHTPOJIb
O060011eHne 3HaHUH 33 KypC OCHOBHOI LIKOJIBI. 5 Tekymui KOHTPOJIb

KonTtposnbsHbIx pabot- 1

Hroro

68
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