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Pabouasa mporpamma pa3zpaborana Ha ocHoBe DenepanbHOro rocyAapCTBEHHOIO
00pa3oBaTEeILHOTO CTaHJApTa CPEAHEro 00IIero o0pa3oBaHusl, YTBEPKIACHHOTO TPUKA30M
MunucrtepctBa o0opa3oBanus U Hayku PO, yreepxkaen [Ipukazom MO PO ot 17 masg 2012
r. No 413 ob6miero obpa3oBaHus, TpeOOBaHUN K CTPYKType OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl  OCHOBHOrO  o0miero oOpa3oBaHusi, mnponucanHblx B DenepanbHoM
roCyJapCTBEHHOM 00pa3oBaTEIbHOM CTaHJIapTe€ OCHOBHOI'O OOIIEro o0pa3oBaHus, a TAKKe
Konnenmmu gyXOBHO-HPAaBCTBEHHOTO pPAa3BUTHS M BOCMUTaHUS TpaxaaHuHa Poccum.
Xumusg. Paboune nporpammel. [Ipeamernas nunus yueonukoB O. C. I'abpuensna, U. T.
OctpoymoBa, C. A. CnagkoBa. 8—9  kjaccel: y4yeOHOoe  Tmocobuwe st
obmeoopazoBarenbubix opranmzanuii / O. C. Tabpuensn, C. A. CnagkoB — M.:
IIpocsemenue, 2019.

I'abpuenan O. C. Xumusa. 9 knacc : yueOHuK 011 06uie00pazo8amenbHouiX Op2aHu3ayuil
/0. C. Iabpuenan, H. I'. Ocmpoymos, C. A. Craokoe. — M.: Ilpoceewenue, 2019
1. Ta6puensa O. C. Xumusi. Meroaudeckoe mocobue s 9 kiacca: yded. mocooue
s obmeoOpazoBarenbubix opranuzanuii / O. C. N'abpuensan, U. B. Axcénona, U.
I'. OctpoymoB. — M.: IIpocBenienue, 2019
2. I'abpuensta O. C. Xumus. COOpHUK 3a1ad U yHpaxHeHHH. 9 kmacc : ydeOHOe
nocobue s obmieobpasoBaTenbHbIX opranm3zanuii/ O. C. T'abpuensn, . B.
Tpury6uak. M.: I[IpocBemenue, 2019
3. I'abpuensa O. C. Xumus. Terpaaps st 1aG0OpaTOPHBIX OIMBITOB M MPAKTUYECKHUX
paboT. 9 kjacc : yuebHOE rmocodue mis obmeoOpa3oBaTebHbIX opranu3anuii /O.
C. I'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019
4. Tabpuensu O. C. Xumus. Pabouas terpans. 9 kiace : yueOHOe 1mocodue s
obmeo6pazoBarenbHbix opranu3aiuii / O. C. IN'abpuensn, C. A. Cnangkos, U.
I'. OctpoymoB. — M.: IIpocBemnienue, 2019

[Iporpamma pazpaborana Ha 2021-2022 y4eOHBIN TOI.
(YKa3aTh CpOK peaau3aiiy IporpaMmbl)

OcHoBHble 1IenM  nporpammbl:  @Dopmupoeanue 'y ydyaluuxcsi I1€JIOCTHOU
€CTECTBEHHO-HAYUYHON KapTHHBI MUPA.

Pa3zeumue T1103HABAaTENbHBIX WHTEPECOB, HWHTEIUIEKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEH y4aluxcsi B MPOLIECCe M3YyUYECHHS] XMMUYECKON HayKu U €€ BKJIala B
COBPEMEHHBI HAy4YHO - TEXHUUYECKUM mporpecc; (OpMUPOBAHUE BaKHEUIINUX
JIOTUYECKUX ONEepaluii MBIIIJICHUS (aHalIu3, CUHTE3, 0000IeHHEe, KOHKPETU3aIlus,
CpaBHEHHE U Jp.) B MPOIECCE MO3HAHUS CUCTEMbl BKHEUIIIUX MOHSATUM, 3aKOHOB U
TEOpHIl O COCTaBe, CTPOCHUH, CBOMCTBAX U MPUMEHEHUU XUMUYECKUX BEIIECTB.
Bocnumanue yO0exaEHHOCTH B TOM, UYTO TMPUMEHEHUE MOJYYCHHBIX 3HAHUU U
YMEHUM MO XUMHUHU SBIAETCS OOBEKTUBHOM HEOOXOAMMOCTBIO Uisi Oe30macHoMn
paboTHI ¢ BellleCTBAMU U MaTepHUaliaMH B OBITY U Ha MPOU3BOJICTBE.



Ilpoekmupoeanue wu peanu3ayua BHITYCKHUKAMHA OCHOBHOM IIKOJIBI JUYHOMU
o0Opa3oBaTelbHOM TpaeKTOpuH: BbIOOp mpoduis oOydeHHs] B CTaplleld LIKOJIE WU
po¢eCCUOHATLHOTO0 00Pa30BaATEILHOTO YUPEKICHUS.
Osgnadenue K1104egbimu KOMnemeHyuamu: y4e0HO-T103HABATEIbHBIMH,
MH(OPMAIMOHHBIMHU, IEHHOCTHO-CMBICIIOBBIMUA, KOMMYHUKATHBHBIMHU.
3amaun peann3aluy OporpaMMbl: (POPMUPYIOTCS 3HAHUS OCHOB XUMHUYECKOU
HayKU — OCHOBHBIX (DaKTOB, MOHATUN, XUMUYECKUX 3aKOHOB U TEOPUH,
BBIPAKEHHBIX IMOCPEJICTBOM XUMHUYECKOTO A3BIKA;

pa3BuBatoTCA yMeHuUs HaOmoAaTh U OOBACHIIOT XUMUUYECKUE SIBJICHUS, POUCXOAIINE
B IIPUPOJIE, JIaOOPATOPHBIX YCIOBUAX, B OBITY U Ha MPOU3BOJICTBE;
MPUOOPETAIOTCS CHEUaIbHbIe YMEHUS U HABBIKK MO 0€301MacHOMY OOpalIeHUIO €

XUMHYCCKNMU BCIICCTBAMHA, MAaTCpHAJIaM U ITPOLECCAMMU;

(I)OpMI/IpyeTCSI TF'YMAaHUCTUYCCKOC OTHOIICHUC K XUMHUHU KaK HpOHSBOI[HTCJIBHOfI CHIIC

O6H_ICCTB3,, C IOMOIIBIO KOTOpOﬁ peuIar0TCA r100aJIbHBIE HpO6JICMBI YCJIOBCUYCCTBA,
OCYIICCTBIACTCA UHTCTpalluA XUMHUYECKOU KapTUHBI MUPAd B CIMHYIO HAYYHYIO

KapTHHY.
9 knacc
1 | Beenenue. OOmias xapakTepucTUKa 8
XUMHUYECKOTO 2JIEMEHTa U XUMUYCCKHUX
peakuin
MerTanibl 17
Hemetamisl 24
4 | O6o01IeHne 3HAaHUM 110 XUMUH 32 KyPC 16
OCHOBHOM IIIKOJIbI
5 | Peszepn 3

Pabouyas mporpamMma paccurtana Ha 68 4acoB B roj (2 yaca B HEACIIO)

Il1anupyembie pe3yjibTATHI OCBOCHHSI Y4e€0HOTI0 MpeaMeTa « XuMHsi»

Jluunocmubimu  pe3ynpTaTamMy U3ydeHUs mnpeamera «XuMus» B 9 Kiacce SBISIIOTCS
CIEYIOLINE YMEHUS:
. oco3HaBaTh €QUMHCTBO M LEJIOCTHOCTh OKPYKAIOIIETO0 MHUPA, BO3MOXKXHOCTH €r0
MO3HABAEMOCTHU U 00BSICHUMOCTH Ha OCHOBE JIOCTUKEHHUI HAYKU;
2. IOCTENEHHO BBICTPANBAaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33pPEHUE: OCO3HABATH
MOTpeOHOCTh M TOTOBHOCTH K CaMOOOpa30BaHWIO, B TOM 4YHCIE€ M B paMKax

CaMOCTOSTECIbHOU JACATCIBbHOCTH BHC IIKOJIbI,



3. olleHUBATh >KM3HEHHBIE CUTYAI[MH C TOYKHU 3peHHs Oe30macHoro odpasa >KU3HU U
COXpaHEHUS 37I0OPOBBS;

4. OIICHUBATDH HKOJIOTMUECKUN PUCK B3AaUMOOTHOIICHUI UeI0BeKa U MPUPOIbI.

5. hopMHUpOBaTh HSKOJIOTMUYECKOE MBIIUICHHE: YMEHUE OILIEHUBATh CBOIO JAESTEIbHOCTD
U TIOCTYNKHU JAPYTUX JIOJEH C TOYKH 3pCHHSI COXpaHEHHs OKpYKalomeld cpeiabl -
rapaHTa *Uu3HU U Oarononyudus Jojei Ha 3emiie.

Memanpeomemnvimu pe3ylbTaTaMi U3y4YeHUs1 Kypca «XUMUs» SBIsSIETCS (GOPMUPOBAHUE
YHUBEpPCAJbHBIX YueOHbIX nerctuit (Y'Y ]I).
Perynarususie YV /:

1. caMocTosITeNbHO  OOHApykuBaThb U  (HOPMYIUPOBAaTH y4eOHYIO MpoOiemy,
OTIPEJIENISTH 11eJ1b YUeOHOH JesITeIbHOCTH;

2. BBIIBUTATh BEPCHHM PEIICHUS MPOOJeMbl, OCO3HAaBaTh KOHCYHBIH pPE3yJIbTAT,
BBIOMPATh M3 TMPEAJIOKEHHBIX U HCKaTh CAMOCTOSITEIbHO CPEJICTBA JTOCTHIKEHUS
eI,

3. cocTaBisATh (MHAMBUIYAIBHO WM B TPYIINE) TUIAH PEIICHUS TPOOIEMBL;

4. paborasg MO TUIaHY, CBEpPATh CBOM JIEUCTBHSI C IIE€JbIO M, MPU HEOOXOIUMOCTH,
UCIIPABJISATH OUTUOKH CAMOCTOSTENBHO;

5.B Juajore ¢ Y4HUTEJIEM COBEPIIEHCTBOBATH CaMOCTOSITEIbHO BBIpAOOTaHHbBIE
KPUTEPUH OIECHKH.

[To3naBarenshbie YV /1:

1. aHamM3upoBaTh, CPaBHUBATH, KIACCHUPUIIMPOBATH U 0000maTh (aKThl M SBIICHHS.
BbISBIIATE IPUYHUHBI U CIEACTBUS MPOCTHIX SIBICHUM.

2. OCYIIECTBJISATh CpaBHEHHUE, KIACCU(PUKALINIO, CAMOCTOATEIHLHO BHIOUpAsi OCHOBAHUS
Y KPUTEPUH JIJIS1 YKA3aHHBIX JIOTUYECKUX OTIEPAIIHiA;

3. CTpOUTH JIOTUYECKOE  PACCYXKJEHHUE, BKJIIOYAIOIIEEe YCTAHOBJICHHE MPUYNHHO-
CIIEICTBEHHBIX CBSA3CH.

4. co3maBaTh CXEMaTHYECKHUE MOJIENH C BBIICTICHUEM CYIECTBEHHBIX XapaKTEPUCTHK
00BeKTA.

5. COCTaBIISITh TE3UCHI, PA3TTUYHBIC BUJIBI TUNIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

6. nmpeoOpa3oBbIBaTh MH(MOpPMALIMIO M3 OJHOIO BUJA B JApYyroi (Tabiauiy B TEKCT U

mnp.).



7. yMETh ONpeaensITh BO3MOXKHbIE HCTOUYHUKH HEOOXOAUMBIX CBEIEHUMN, TPOU3BOIUTD
MOUCK MH(OPMAIH, AHAIU3UPOBATH U OLIEHUBATH €€ TOCTOBEPHOCTD.
Kommynukarusueie YV /I:
CaMOCTOSITEIBHO OpPraHMW30BbIBaTh Y4eOHOE B3aMMOJECUCTBHE B rpymnne (OnpenessiTh
oOuue 1enu, pacupenensiTh POy, 10rOBApUBATHCS IPYT C APYrOM U T.1.).
[IpenMeTHBIMU pe3ybTaTaMK U3YUYEHHSI IPEIMETA SABISIOTCS CIEAYIOIINE YMEHUS
1. oco3HaHue posiv BEUIECTB:
- OIPENEIATh POJIb PA3IMUHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATH POJIb BEUIECTB B UX KPYT'OBOPOTE.
2. pacCMOTpEHUE XUMHUYECKHUX MTPOLIECCOB:
- IPUBOAUTH MPUMEPHI XUMHUYECKHUX MTPOLIECCOB B MPUPO/IE;
- HAXOJUTh YEPThl, CBUACTEILCTBYIOIINE 00 OOIIMX MPU3HAKAX XMMHUYECKUX MPOIIECCOB U
UX pa3InyHsX.
3. UCIOJIb30BaHUE XUMUUYECKUX 3HAHUM B OBITY:
— OOBSICHATH 3HAUYECHUE BEILIECTB B JKU3HU M XO34MCTBE YEJIOBEKA.
4. 0OBSICHATH MUD C TOUKH 3PEHUS] XUMUU:
— TIEPEYUCIATh OTIUYUTENIbHBIE CBOMCTBA XUMUYECKUX BEILIECTB;
— pa3nuyaTh OCHOBHBIE XUMHYECKUE TIPOIIECCHI;
- OMpEeIeIATh OCHOBHBIC KJIACCHI HEOPTAaHMYECKUX BEIIECTB;
- IOHUMATh CMBICJI XUMUYECKUX TEPMUHOB.
5. OBJIaJIeHHE OCHOBAMU METOJIOB MO3HAHUS, XapaKTEPHBIX ISl ECTECTBEHHBIX HAYK:
- XapaKTepU30BaTh METOAbl XUMUYECKON Hayku (Habro/eHne, CpaBHEHUE, YKCIIEPUMEHT,
U3MEPEHNE) U X POJIb B TIO3HAHUU [TPUPOJIBI;
- IPOBOAUTH XUMHUYECKHE OMBITHI U SKCIIEPUMEHTHI U OOBACHATH UX PE3YJIbTAThI.
6. yMEHHE OLICHMBATh IIOBEJCHUE 4YEJIOBEKAa C TOYKM 3pEHUS XUMHYECKOM
0€30MacHOCTH MO0 OTHOIICHUIO K YEJIOBEKY U MPHUPOJIE:
- HCIOJNb30BaTh 3HAHUS XMMHUU TPU COOJIOACHUM TPABUIJI HCIOJNb30BAHUS OBITOBBIX
XUMHYECKUX MTPENapaTos;
— pa3InyaTh OMACHBIE U OE30IIaCHBIE BEILIECTBA.
IIpeomemnvivu pe3ynbTaTaMi U3y4YEeHHsI IPEAMETA SBISIOTCS CIEAYIOIINE YMEHHUS:
e OCO3HAHHUE POJIM BEIIECTB:

- OMPEAEINATh POJIb PA3JIMYHBIX BEUIECTB B PUPOJE U TEXHUKE;



- OOBSICHATH POJIb BEUIECTB B UX KPYT'OBOPOTE.
e pPAacCMOTPEHHE XHUMHYECKUX IIPOLIECCOB:
- IPUBOJIUTH IPUMEPHI XUMHUUYECKUX IIPOLIECCOB B IIPUPOJIE;
- HaxXOAWTh YEpThbl, CBUACTEIBCTBYIOIIME 00 OOIMX TMpPU3HAKAX XUMHYECKHUX
IIPOLIECCOB U UX PA3ITUUMSIX.
e HCIOJb30BAHNE XUMUYECKUX 3HAHUHN B OBITY:
— OOBSCHATH 3HAUYEHUE BEILECTB B JKU3HU U XO341CTBE YEJIOBEKA.
o OOBICHATH MUP C TOUKH 3PEHUS XUMHHU:
— NEPEYUCIIATh OTIIMYNUTENIbHBIE CBOMCTBA XUMUUECKUX BEUIECTB;
— pa3nuyaTh OCHOBHBIE XMMUYECKHUE TIPOLIECCHI;
- OINpEeaENATh OCHOBHBIE KJIACCHl HEOPTAHUYECKHUX BEIIECTB;
- IOHUMAaTh CMBICT XUMUYECKUX TEPMUHOB.
e OBJIAJICHHE OCHOBAMHU METOJO0B MTO3HAHMS, XapPAKTEPHBIX JJIsl ECTECTBEHHBIX HAYK:
- XapaKTepus3oBaTh METOAbl XMMHUYECKOW Hayku (HaOJIOJeHUE, CpaBHEHUE,
AKCHEPUMEHT, UBMEPEHUE) U UX POJIb B IO3HAHUU MTPUPOJIBI;
- IPOBOJIUTh XUMUYECKUE OMBITHI U DKCIIEPUMEHTHI U OOBIACHITH UX PE3YJIHTATHI.
e YMEHHE OLECHUBATH IIOBEJICHUE YEJIIOBEKAa C TOYKM 3pEHUS XUMHYECKOU
0€30MacHOCTHU M0 OTHOIICHHIO K YEJIOBEKY M MPUPO/IE:
- WCIIOJIb30BATh 3HAHUS XUMUU TPU COOJIIOICHUH TIPABUII UCIIOIB30BAaHUS OBITOBBIX
XUMHUYECKHX MPENapaTos;

— pa3jin4daTthb OIMaCHBIC U Oe30IacHbIe BCIICCTBA

Conepxxanue yueOHOro npeaMera «Xumusi» B 9 kiacce.

BBenenue. Oo6masn XAPAKTCPUCTHKA XUHMHUICCKUX JJIEMECHTOB U XUHMHUYECCKHUX

peakumii. 8) 4.

XapakTepucTUKa 3JEMEHTA MO €ro IMOJ0XKEHUI0 B [leproanueckor cucreMe XMMUYECKUX
snemeHToB J[. . MenaeneeBa. CBoiicTBa OKCHI0OB, KUCIIOT, OCHOBAaHHUM M COJICH B CBETE
TEOPUH DJICKTPOJUTUYECKON AUCCOLMAUMKU U OKHUCIICHUS-BOCCTaHOBIEHUA. [loHsATHE O
MEPEXOAHBIX dJeMeHTaX. AMdorepHOCTh. ['eHEeTHYECKHil ps TMEPEeXOJHOTO DJIEMEHTA.
Ilepuonnuecknit 3akoH u Ilepuognueckas cucrtema xumMuueckux snemeHTtoB J[. W.
MenpaeneeBa. XUMHUYECKass OpPraHU3alds XABOWM W HEXHUBOU NPUPOIBI. XUMHYECKUU
COCTaB sApa, MAHTHUM M 3€MHOM KOpPbl. XUMHYECKHE DJIEMEHTBl B KIIETKAX >KUBBIX

OpraHu3MoB. Makpo- 1 MUKpo3JieMeHThl. O000IIIeHNE CBEICHUI 0 XUMHUYECKUX PEaKIHsIX.



Tema 1. Meranasl (17 1)

[Tomoxenne wmetaiuioB B llepuomnueckon cucreme xumMudeckux isnemeHtoB J[. U
MenpaeneeBa. MeTtamnueckass KpUCTAIMYECKAS PEIIETKA U METAJUIMYECKass XUMUYECKast
cBsa3b. OOmme ¢Qusnueckue cBoicTBa MmeTamioB. CrulaBbl, UX CBOWMCTBA W 3HAYCHUE.
XUMHUYECKHE CBOMCTBA METAIIJIOB KAK BOCCTAHOBUTENIEH, a TAKKE B CBETE UX MOJIOKECHUS B
ANEKTPOXUMHUYECKOM DSy HamnpsokeHud wmertauioB. Kopposuss MeTaioB U criocoObl
O0opb0ObI ¢ Hel. Metaimel B mpupoge. OO6mume crnocodsl ux mnonydenus. OOmas
XapaKTEepUCTUKA MIEJIOYHBIX MeTauioB. Mertamisl B mpupone. OOmme crnocoObl HX
nonydeHusi. Ctpoenue atoMoB. lllenouHble MeTaibl — MPOCThIE BelllecTBA. BaxHeiue
COCIMHEHUS MIETOYHBIX METAJIOB — OKCHJIbI, TUIPOKCHUIBI M COJIU (XJIOPUABI, KapOOHATHI,
cynbdaThl, HUTPAThI), UX CBOMCTBAa M MPUMEHEHHWE B HApOJHOM Xo3siicTBe. KanuitHbie
ynoopenus. OOmas xapakTepuCTUKAa OJJIEMEHTOB TJaBHOM mnoarpynnsl I rpynmsi
Ctpoenune atomoB. IllenouHo3zemenbHbIE METaUIbl — IMPOCThIE BellecTBa. BakHeiimue
COCIMHEHUS MIEIOYHO3EMEIbHBIX METAUIOB — OKCHUJbI, THAPOKCHUIBI U COJU (XJIOPHJIBI,
KapOOHAThI, HUTPATHI, Cynb(aThl, GocdaThl), UX CBOWCTBA U MPUMEHEHHUE B HAPOJHOM
xo3sificTBe. Amomunuid. CTpoeHre atoma, GU3NYECKHEe U XUMHUYECKUE CBOMCTBA MTPOCTOTO
BenecTBa. CoeMHEHHS] aIIOMUHUS — OKCHJl U THAPOKCHUI, X aM(pOTEpHBIA XapakTep.
Baxwuenmue conmu amomuHus. lIpuMeHeHne amoMuHus U ero coenuHeHuin. JKeneso.
Ctpoenne aroma, (u3MYecKMe ¢ XHUMHYECKHE CBOMCTBa MPOCTOrO  BEIIECTBA.
I'enetnueckue psiawsl Fe+2 u Fe+3 . Baxueilmue conu sxene3a. 3HauCHUE KEJl€3a U €ro
COEIMHEHUM NIJIsl PUPOJIbI U HAPOJIHOTO X03stiicTBa. JlemoncTparuu. OOpa3ibl MIET0YHBIX
U IIEJI0YHO3EMETbHBIX MeTauioB. OOpa3ipl crutaBoB. B3aumonelicTBue HaTpHsl, JTUTHS U
KaJIblHS C BOAOM. B3ammoaelcTBHE HATpPUA M MarHus C KUCIOpoAoM. BzammoperncTBue

MeTaJyioB ¢ HeMeTtauiamu. [lonydenue runpokcuos skenesza (1) u (111).
Tema 2. Hemeranasl (24 4)

OOmast xapakTepuCTHKa HEMETAUIOB: ToJIokeHHue B llepuoamdeckoil  cucreMme
xumudyeckux osnmemeHToB JI. M. MenngeneeBa, O0COOCHHOCTH CTPOCHHSI aTOMOB,
anekTpooTrpunarenbHocth  (D0)  Kak  Mepa  «HeMeTauM4yHOocTH»,  psag  D0.
Kpucrannmueckoe CTpo€HHE HEMETAUIOB — MPOCTBIX BEMIECTB. AJUIOTPOMMUS.
®usnueckue cBONCTBA HEeMETAIIOB. OTHOCUTENBHOCTD MOHATUH «METaI» U «HEMETaJ».
Bopopoa. Ilonoxenne Bomopoaa B Ilepuoandeckoit cucreme XMMHYECKHUX 3JIEMEHTOB [l.
N. MenneneeBa. CtpoeHne aroMa U MOJEKyJbl. PU3NYECKME U XUMHUYECKHE CBOMCTBA
BOJIOpOJA, €ro mnojydyeHue u npumeHeHue. Boma. Ctpoenume mousexynsl. Bomoponnas
XUMHAYECKasi CBs3b. DU3MYECKHME CBOMCTBA BOJBL. AHOMAaIuKd CBOMCTB  BO/JIBL

I'uapodunbabie U rugpodoOHBIE BellecTBa. XUMUYECKHE CBOWMCTBAa BOJbl. Kpyrosoport



BOJBI B ipupojie. BogoouncTka. Aspanust Boabl. betobie GuinbTpel. MUHEpaTbHBIC BOJBI.
JluctuinupoBaHHash BOJa, €€ IMOJydyeHHe | mpuMeHeHwe. OOmias xapakTepUCTHUKA
ranoreHoB. Ctpoenue atomoB. [IpocThie BemiecTBa U OCHOBHBIE COCIMHEHUS TaJIOTCHOB,
ux cBoiicTBa. Kpatkue cBenenus o xjope, opome, prope u Hoxae. [I[puMeneHue raaoreHoB
Y UX COCIMHEHUN B HapoJHOM xo3siicTBe. Cepa. CTpoeHue aTomMa, aJuloTpOIHs, CBOMCTBA
U npuMeHeHue pomouueckoi cepbl. Oxcunpl cepsl (IV) u (VI), ux nomydyenue, cBoiicTBa u
npuMenenne. CepHasi KUCIOTa M €€ COJIU, UX MNPUMEHEHHE B HAPOJHOM XO3SMCTBE.
[TpounsBoacTBO cepHOM KUCIOTHL. A30T. CTpOEHHE aTOMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO
BelllecTBa. AMMHUAK, CTPOCHHUE, CBOMCTBA, MoJydeHue U npumeHeHune. Conu aMMOHUS, UX
cBoiictBa u mpuMmenenue. Okcuanl azota (II) u (IV). A3oTHas kucinora, ee CBOWMCTBA U
npuMeHeHue. HUTpaTbl 1 HUTPHUTHI, TPoOJIeMa UX COJCPKAHMS B CEITLCKOXO035HCTBCHHON
npoaykuuu. AsotHblie ynoOpenus. dochop. CrpoenHue aroma, amioTponus, CBONCTBA
6emnoro u kpacHoro ¢gocdopa, ux npumeHenre. OCHOBHBIC COeIMHEHUs: OKCU (ocdopa
(V) u oprodochopnas kucnota, pocharel. Docopurie ynodpenus. Yriaepoa. CTpoeHue
aToma, aJuIoTponusi, cBoiicTBa Moaudukamnuit, mpumenerue. Oxkcuasl yriaepoaa (II) u (IV),
WX CBOWCTBa W NMpuMeHeHue. KapOoHaThl: KaJIBIUT, COJA, MOTAIll, UX 3HAYCHHUE B MPUPOJIC
U ku3HU denoBeka. Kpemuwmii. CtpoeHue aroma, KPUCTAUIMUECKUW KPEMHHM, €ro
cBoiictBa u mpumeHeHue. Oxcupg kpemHus (IV), ero mnpupoaHbie pasHOBUAHOCTH.
Cunukatbl. 3HaYeHUE COEIMHEHUN KPEeMHHUS B KMBOM M HexxuBou npupoje. [lonstue o
CHWJIMKAaTHOM TpOMBIIUIEHHOCTH. JlemoHcTparuu. OOpas3ipl TaJOreHOB — MPOCTHIX
BeniecTB. B3aumojelicTBre rajoreHoB ¢ HaTpPUEM, C AlIOMHUHHEM. BBITECHEHHE XJIOpOM
OpoMa WIM HOJa W3 PAcCTBOPOB HX coJyie. B3amMmojelicTBue cepbl ¢ MeTalaMu,
BOJIOPOJIOM W KHUCJIOPOAOM. B3amMoJiecTBHE KOHLIEHTPUPOBAHHOW A30THOW KHUCIIOTHI C
mezbio. [loriomenne yrieM pacTBOPEHHBIX BEIIECTB WK ra3oB. BocctanoBieHne Meaun u3
ee okcuma yriem. OOpasisl IPUPOAHBIX COSAMHEHHM XJiopa, cepbl, Gocdopa, yriaepona,
kpeMHusa. OOpa3ipl BaXHEHUIIMX IS HAPOJHOTO XO3SHCTBAa CyNnb(aToB, HUTPATOB,

KapOoHatoB, pocharoB. OOpa3Ikl cTEKIIA, KEPAMHUKH, [IEMEHTA.

JladopaTopHble onbiThl. 20. [lonydyenue u pacno3HaBanue Bojgopoaa. 21. UccneqoBanue
MMOBEPXHOCTHOTO HATSKEHMsI BOAbI. 22.PacTBOpeHHE MepMaHraHaTa Kajlus WJIH MEIHOTO
kymopoca B Boae. 23. Tmaparanus o6e3BoxkenHoro cymbdata wmeam (II). 25.
O3HakOMJIGHHE C KOJUICKIUEW OBITOBBIX (GUIBTPOB. 26. O3HAKOMJIIEHHE C COCTaBOM
MHHEpainbHOU BOnbl. 27. KauecTBeHHast peakuus Ha rajnoreHuA-uoHbl. 28. [lonydyeHnue u
pacno3HaBaHue kuciopona. 29. ['openue cepbl Ha Bo3ayxe U B kuciaopozae. 30.CoricTBa
pazbaBieHHON cepHOM kuciaoThl. 31. M3ydyenue cBoiicTB ammuaka. 32. Pacmo3HaBaHue
coneit ammonms. 33. CpoiicTBa pa30aBIICHHON a30THOW KHUCIOTHI. 34. BzauMmogeicTBue

KOHIIEHTPUPOBAHHOM a30THOM KHMCJIOTHI ¢ Menbio. 35. ['openue ¢dochopa Ha Bo3ayxe U B



kucinoponae. 36. PacmoznaBanue ¢ocdaros. 37. T['openue yrius B Kuciopojge. 38.
[lonyyeHue yroibHONW KHUCIOTHI M u3ydeHHEe ee cBoMcTB. 39. Ilepexon kapOoHATOB B
ruapokapOoHatel. 40. Pa3noxenue rugpokapOoonarta Harpus. 41. [lonyueHue kpeMHEBOU

KHUCJIOTBI U U3YYEHUE €€ CBOMCTB.

Tema 4. O00011eHNE 3HAHWI 110 XMMHUM 32 KYPC OCHOBHOM MIKO0JIbI. (16 1)

[lepuonnueckut 3axkoH u llepuognueckas cucrema xuMudeckux d3neMeHToB J[. U.
Menneneea. @U3NUECKUN CMBICI MOPSAIKOBOIO HOMEpPA BJIEMEHTA, HOMEPOB INEPUOIA U
rPYIIbl. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB AJIEMEHTOB M UX COCJWHEHUN B MEpPUOJAX
U Tpynmax B CBETE TMPEACTaBICHUNM O CTPOCHUM AaTOMOB »JJEMEHTOB. 3HAUYCHUE
MIEPUOJIUYECKOT0 3aKOHA. BUIBI XUMUUYECKUX CBSI3€M U TUIIBI KPUCTAJUIMYECKUX PEIIETOK.
B3anMocBs3b cTpoeHUs U CBOMCTB BemiecTB. Kilaccudukaius XUMHUYECKUX PEakIui Io
pa3IUUHBIM TpPU3HAKaM (YHUCIIO W COCTAaB PEArHpPYyIONIUX U O00pa3yroNIUXCcs BEIIECTB;
HaJIM4We TpaHulbl pasnena ¢as; temioBord 3¢h(eKT; M3MeHEeHUEe CTENeHeW OKHCICHUS
aTOMOB; HCIIOJIb30BaHWE  KaTajqu3aTopa; HampamieHue Tmpotekanus). CKOpPOCTh
XUMUYECKUX peakiuii u pakTopsl, BIustomue Ha Hee. OOpaTUMOCTh XUMUYECKHUX PEaKITUi
U CHocoObl CMEIICHHMS XHMHYECKOro paBHOBecHs. I[IpocThle M CIIOXKHBIE BEIECTBA.
Merannel u HeMmeTaluibl. ['eHeTHYeckue psiAapl MeTaia, HEMETaula U IEepPEeXOIHOTO
meramia. OKCHABI W TUIPOKCUIBI (OCHOBaHMS, KHCIIOTHI, aM(OTEpHBbIE THAPOKCHJIBI),
comu. VX coctaB, kimaccudukanus U OOIIME XUMHYECKHE CBOWCTBA B CBETE TEOPUU

BHGKTpOHI/ITI/I‘IeCKOﬁ Jucconuan 1 OKUCINUTCIIbBHO-BOCCTAHOBUTCIIBHOI'O ITpOLCcCa.

KaneHnapHo — TCMATH4YCCKOC IINIAaHUPOBAHHC

Ne KoX- | 116 JlaTta
OKa Tema ypoka Bo IUIaHYy | paKkTH4
yp 4acosB

Pa3zoen 1: Bseoenue. Obwas xapaxmepucmuka XuMudecKux 31eMeHmos U XuMuyecKux
peaxyuii -8 yacos - 8 u

XapakTepUCTUKAXUMHUUECKOTO JJIEMEHTA HA OCHOBaHUHU
1. ero noJioxkenus B llepuoguueckont cucreme |
J[.M.MenneneeBa

XapakTepucTUKa XMMAYECKOTO JIEMEHTA 110 KUCJIOTHO-
2. OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM 1
coeIMHEHUN. AM(POTEPHBIE OKCUIBI U TUIPOKCHUIBI




W

[Tepnonnueckunt 3akoH u llepunonnyeckas cucrema . U.
Menneneena.

XuUMHYECKast OpraHu3anys )XUBOM U HEXKUBOU IIPUPOIbI

Xumnyeckas peakuns. CKOpoCTh XUMAYECKON pEaKIUH

ANl

Karanuzaropsl 1 katanus

O6o6maronuit ypok no teme: "Beenenue. Ob1as
XapaKTePUCTUKA XUMHUYECKHUX FJIECMEHTOB M XUMHUYCCKHUX
peakuit”

Kontponbsnas pabora Nel no teme "Begenue. Ob61mas
XapaKTEePUCTUKA XUMHUUECKHUX DJIEMEHTOB U XUMHYECKUX
peakiuit”

Pa3zoen

2: Memannnwot - 17 wacoé - 17 u

ITonoxenue 3remeHTOB-MeTaILIOB B [leproanyeckoi
cucteme J[. . MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
atoMoB. Pusnueckue cBoiicTBa MeTaiIoB. CIIIaBel

XUMHUYECKHUE CBOMCTBA METAJIJIOB

HonyquI/Ie MCTAJIJIOB

Koppo3us metanios

[lenouHble MeTAIIIBI: 00IIast XapaKTepUCTUKA

COG,ZII/IHGHI/I}I mICJIOYHBIX MCTAJIJIOB

H_IGJIO‘IHOSGMGJIBHLIC MCTaAJIJIbI: 06111351 XAPAKTCPUCTHUKA

ol Pl RN Al Il el B

COG,ZII/IHGHI/I}I mICJIOYHO3CMCIIBHBIX MCTAJIJIOB

[ e (Y S e U —

AJIOMUHUHN — IEPEXOAHBIN d7IeMEHT. PU3NUYECKUEe U
XUMHUYECKHE CBOMCTBA altoMuHus. [lonyuenue u
MPUMEHEHUE aTFOMUHUS

10.

CoenuHeHns aJIFOMUHUS

1.

[TpakTraeckas pabora Nel "OcyiecTBiIeHHE TIETTOYKH
XUMUYECKHUX MpeBpaieHuit”

12.

XKenezo —snement VIIIrpynibsl noOOYHON NOATPYIIIBI.
du3nyecKue U XUMUYECKHE CBOMCTBA XKeje3a.
Haxoxnenue B npupoze.

13.

Coenunenus xkenesa +2,+3 uxX KaueCTBEHHOE
onpenenenue. ['enernueckue psaael Fe +2 u Fe +3

14.

IIpakTuueckast padorta Ne2"ITonydyenue u cBoCTBa
MeTaioB"

15.

[IpakTtuueckas padota Ne3 "Pemienue
AKCHEPEMEHTAIbHBIX 33]]a4 Ha Paclo3HaBaHUE U
MOJy4eHUEe COeTMHEHNU MeTaIoB"

16.

OO6o6maronuii ypok 1o teme: Metamibr"

17.

KonrtponbHas padota Ne2 no teme "Metasibt"

Pazoen

3: Hememannwvi-24 - 25 y

I.

OO6m1as xapakTepuCcTUKa HEMETAIIOB




Bonopon

Bona

["ajtorednl

CoenuHeHns TaJIOT€HOB.

[Tomyuyenue rajoreHos

Kucnopon

Cepa

A Rl Pl B R ol el B

CoennHeHus cepel

k| et | e | e | e | e [ e | e

[E—
e

[Ipaktuueckas padora Ne4 DkcriepuMeHTaIbHbIE 3a4a41
no teme "lloarpynmna kucinopoxaa"

[E—

[E—
[E—

A30T,eT0 CBOMCTBA

[E—
N

AMMHaK

[E—
(9]

Coyii aMMOHUSA

[E—
o

KI/ICJIOpOI[HBIC COCAMHCHUA a30Ta

[am—
N

dochop

[am—
=

Coenunenuns dochopa

[am—
~

Yraepon

[am—
*

KI/ICJIOpOJIHI)IC COCAMHCHUS yTJICpOoaa

[S—
e

Kpemnuii u ero coennHenus

N
<

COG,ZII/IHGHI/I}I KpEMHUA

\9)
[U—

CunukaTtHas IMPOMBIIIIJICHHOCTD

[N U (Y S S T S RGN R J G e—y

)
N

[Ipaktuueckas paboraNeS DkcrniepuMeHTaIbHbIEC 3aa41
no TeMe "Tloarpynimel a3ota u yriepoja

23.

[TpakTrueckas padora Ne6 "Ilonyuenue,cobupanue u
pacro3HaBaHHE Ta30B

24.

O6o06maronuit ypok nmo teme "HemeTamibr"

25.

KontponbHas padota o reme " Hemeramisr"

Paszoen

4: Obowernue 3HaHUL NO XUMUU 30 KYPC OCHOBHOU UWKOJIbL

18y

[Tepunonnueckuii 3akoH u llepuonnueckas cucrema 1. 1.
MeHnieneeBa u CTpOCHUE aTOMa

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB M HX
COEMHEHUH B IEPUOAAX U I'PYINAX B CBETE
MPEJICTABIEHUN O CTPOCHUU aTOMOB AJIEMEHTOB.
3nauenue [lepuoanueckoro 3akoHa

DIEeKTPOOTPHUIIATENbHOCTE. CTPOCHHE BEIECTBA

CrerieHp OKUCIIEHUSI

Knaccudukanuys XuMudecKux peakiiu

CKOpOCTh XUMUYECKUX PEAKIUNA

Jlucconmanust 3JI€KTPOIUTOB B BOJHBIX PaCTBOpax

Sl Pl N Nl Fal e

HNoHnHble ypaBHEHUS peaknii

| e | e | e | e [ e




9. OKHCIUTENBHO- BOCCTAHOBUTEIBHBIE PEAKIIUN 1
10. | OxucauTENBPHO- BOCCTAHOBUTEIIBHBIE PEAKLINN 1
1. Heopranuuecke BeniecTBa, UXHOMEHKJIATypa U 1
KJaccudukanus
1. Heopranuuecke BeniecTBa, UXHOMEHKJIATypa U 1
KJaccudukanus
13. | XuMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIIECTB 1
14. |UrtoroBas KOHTpoOJbHAs paboTa 1
15. | AHanu3 KOHTPOJIHHOU pabOTHI 1
16.  |Pesepn 1
17. |Pesepn 1
18.  |Pesepn
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