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IHosicHuTEeALHAA 3aNMUCKA

Hacrosimass paGodass mporpamMma COCTaBlIeHa Ha OCHOBE (elepaabHOTo

rOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa 0a30BOr0 YpOBHS OOIIEro

oOpa3oBaHus, yTBepxkaeHHoro npukazom MO P® Ne 1897 ot 17. 12. 2010 rona,

MPUMEPHON MPOrpaMMbl OCHOBHOI'O 0OIIero oOpa3oBaHMs MO XUMHH (Oa30BBI

ypoBeHb) u aBTopckoil mporpammbel O.C. Tabpuensna (I'abpuensn O.C.

nporpaMma Kypca xumuu st 8-11 kiaccoB o011e00pa3oBaTebHBIX YUPEKICHUM
M: dpoda,2019r).

Henu n3yyenus xumuu B 8 Kiacce:

OCBOCHHE BOXXHEHIIINX 3HAHWN 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XUMHUH,
XUMHYECKOW CHMBOJIUKE;

OBJIaJICHNE YMCHUSMHU HAOIIOAaTh XUMUUYECKHUE SBJIICHUS, IPOBOJIUTH
XUMHYECKUH IKCIIEPUMEHT, TIPOU3BOIUTh PACYCThl HA OCHOBE XUMUYECCKUX
(bOpMyJT BEIIECTB ¥ YPAaBHEHUH XUMHUCCKUX PEAKITUN;

pa3BHTHE IMO3HABATCIIBHBIX HHTEPECOB U MHTEIUICKTYAIbHBIX CITIOCOOHOCTEH
B IIPOIIECCE MPOBEACHMS XUMHUYECKOT'0 SKCTICPUMEHTA, CAMOCTOSTSIILHOTO
IpUOOPETeHNs 3HAHUN B COOTBETCTBUU C BO3HUKAIOIIUMU KU3HEHHBIMU
OTPpeOHOCTAMU;

BOCIIUTaHUE OTHOIIECHUS K XUMHUH KaK K OJJHOMY U3 (QyHAaMEHTAIbHBIX
KOMITOHEHTOB €CTECTBO3HAHMSI M PJIEMEHTY OOIIeUeTIOBEYECKOM KYIbTYPHI;
NpUMEHEHHE MOTYyYEHHBIX 3HAHUN U YMEHUH 11 0€3011acCHOTO
UCIIOJIb30BaHMS BEIIECTB U MAaTEPUATIOB B OBITY, CEIbCKOM XO31CTBE U HA
IIPOM3BOJICTBE, PEIICHHS MPAKTHUECKUX 3a/1a4 B IOBCEIHEBHOM JKU3HHU,
NPEeyNpPEesKISHUs ABICHUN, HAHOCSIINX BPEJ] 3I0POBbIO YEIOBEKa U
OKPY’KAIOIIEH CpeLe.

MecTo y4eOHOro Kypca XuMHHU B Y4eOHOM IJIaHe.
Ha u3yuyenue npeamera OTBOJAUTCS:
- B 8 kitacce — 68 4acoB B ro/I.

[Inanupyemble pe3yJbTaThl 00y4eHUs « XUMUD»

TpeOGoBanusi kK pe3ynbTaTaM OCBOEHHUS Kypca XHMHH B OCHOBHOM IIIKOJIE

OIpPCACIAIOTCA KIHOYCBBIMU 3aJja4YaMHi 06HIGFO 06p330BaHI/I$I, OoTpaxaromMu

WHIMBHUAYyallbHBIC, OOIIECTBEHHBIE M TOCYJApPCTBCHHBIC IOTPEOHOCTH, U



BKIIFOYAIOT JIMYHOCTHBIC, MCTAIIPCAMETHBLIC U IMMPCAMCTHBIC PE3YyJIbTATbl OCBOCHUS

peaMeTa.

I/IBYLICHI/IC XHUMHH B OCHOBHOM IIKOJIE JAa€T BO3MOXKHOCTh JOCTHYb CJICAYIOIIUX
JIMYHOCTHBIX pe3yJabTarToB

0CO3HaBaTb CAWMHCTBO M HCJIOCTHOCTH OKPYXKaAromero MHpa, BO3MOXKXHOCTHU Cro
IMO3HABA€MOCTH U OOBSICHHUMOCTH HAa OCHOBE JOCTHKCHUH HAyKH,

IMOCTCIICHHO BLICTPAMWBATDH COOCTBEHHOE OCJIOCTHOC MHPOBO33PCHUC: OCO3HABATDH
HOTpC6HOCTB H TOTOBHOCTH K CaMOO6pa30BaHI/IIO, B TOM 4YHCJIIC M B paMKax
CaMOCTOSITCJIbHOU ACATCIIBHOCTHU BHC IIKOJIBI,

OOCHUBATH KU3HCHHBIC CUTYyAllUU C TOYKU 3PCHUSA 0e30I1acHOTO 06pa3a KU3HU U
COXpaHCHUA 3JOPOBbI,

OLICHMBATh 3KOJOTUYECKHUM PUCK B3aUMOOTHOLIEHUH YeJI0BEKa U MPUPO/IBI.
GopMHUpOBaTh  HKOJOTMYECKOE  MBIIUICEHHE: YMEHHME  OLEHUBATh  CBOIO
JESATENbHOCTh W TOCTYNKH JPYTUX JIIOAEH C TOYKM 3pPEHUS COXpaHEHUs
OKpY’Karolllel CpeJibl - TapaHTa XU3HU U O1arononydus e Ha 3emie.
MeTanpeaMeTHbIMH pe3yJibTATAMHU OCBOCHHS OCHOBHON 00pa3oBaTeIbHOM

IpOrpaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHuUs SABIISAIOTCS:

Pecynamuesnvie YVII.

CaMOCTOSATEIbHO OOHapykuBaTh W  (opmynupoBaTh Yy4eOHYIO TpoOieMy,
OTIPEJIENISAThH 11eNb YUeOHOM eI TeIbHOCTH;

BBIIBUTATh BEPCHUU pEIIeHHUs] TMpOOJIEeMbl, OCO3HAaBaTh KOHEUHBIH pe3yJbTarT,
BBIOMpATh U3 MPEAJIOKEHHBIX U HUCKATh CAMOCTOSITENIBHO CPEJCTBA JIOCTHXKCHHUS
LENH;

COCTaBIIATH (MHANBUYAILHO WM B TPYIINE) TUIAH PEIICHHS POOIIEMBI;

paboTtas Mo IJaHy, CBEPATh CBOW JCHCTBUS C ILIENBIO U, P HEOOXOIUMOCTH,
UCIIPABIIATH OIIMOKU CAaMOCTOSITEIILHO;

B JMAJIOT€ C YYHUTEIEM COBEPIICHCTBOBATh CAMOCTOSITEIbHO BBIPAOOTAHHbBIC
KPUTEPUH OLICHKHU.

lloznasamenvnvie YV/I:

aHAMM3UPOBATh, CPABHUBATH, KIIACCH(PUIIUPOBATH U 000011aTh (HDAKTHI U SIBICHHUS.
BBISBIIATD IPUYMHBI U CIEACTBHS TIPOCTHIX SIBICHUN.

OCYIIECTBIISITh ~ CpaBHEHHE,  KJIaCCU(UKAIHMIO, CaMOCTOSATEIBHO  BBIOMpas
OCHOBaHHUS M KPUTEPHUU JJI YKa3aHHBIX JOTHUIECKUX OTEpaIuii;

CTPOUTH JIOTMYECKOE PACCYXKJIEHUE, BKJIIOUYAIOIIEE YCTAHOBICHUE NPUYUHHO-
CIIeICTBEHHBIX CBSA3CH.

CO3/7aBaTh CXEMATUYECKHE MOJICTH C BBIICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BEeKTa.

COCTAaBIIATH TE3WCHI, PA3TMYHBIC BUBI IIAHOB (MIPOCTHIX, CIIOKHBIX H T.I1.).
npeoOpa3oBbIBaTh MH(GOPMALIMIO W3 OJHOTO BHJAA B APYrou (Tabiuily B TEKCT U

np.).



® YyMEThb ONpEAENiATh BO3MOXHBIE HCTOYHUKM  HEOOXOJMMBIX  CBEICHMHI,
MPOU3BOJUTh MOUCK HMHPOPMALMM, AHAIM3UPOBATH U  OLEHUBATH €€
JOCTOBEPHOCTb.

Kommyuukamusenoie YVJI:

CaMOCTOSITEIBHO  OpPraHU30BbIBATH Y4eOHOE B3aUMOJIEWCTBUE B TpyMIe
(onpenensaTh o0UIME LENH, PACIPEAENIATh POJIH, 10TOBAPUBATHCSA APYT C APYTOM U
T.1.).

HpC}IMeTHbIMI/I pe3yjabTaTaMM OCBOCHUA XMMHH B OCHOBHOM IIKOJIC SIBJISIOTCS:
L4 OCO3HAHHUC POJIX BCUICCTB!
- OMIPCACIIATH POJIb PA3JIMYHBIX BCIICCTB B IPUPOAC U TCXHUKC,
- 00BACHSATH POJIb BCOICCTB B UX KPYT'OBOPOTC.

L4 PaCCMOTPCHUC XUMHUYCCKUX ITPOUCCCOB!
- HPpUBOAUTDH NPUMCPBI XUMHUYCCKUX ITPOLCCCOB B IIPHUPOIAC,

- HaXOJUTb 4YCPThI, CBUACTCIILCTBYOIINC 00 O6HII/IX MMpU3HaKaX XUMHUYCCKUX
IMponIeCCOB U UX pa3INIUAX.

L HCII0JIb30BAaHUE XUMHUUYECKUX 3HAHUH B 6I>ITy1
— OOBSICHATH 3HAUCHHUE BCIHICCTB B )KM3HU 1 XO03s1CTBE YEI0BEKA.

L 00BACHATH MUDP C TOUYKH 3PCHUA XUMHU:
— NEPCUUCIIATD OTIIMINTCIIBHBIC CBOMCTBA XUMHYECKHUX BCIICCTB,

— pa3jindaTb OCHOBHBLIC XUMHWYCCKHUC IIPOLCCCHI;
- OIIPCACIIATE OCHOBHBIC KJIACChl HCOPIrdaHUYCCKUX BCUICCTB,
- HIOHUMATb CMBICJI XUMHUYCCKUX TCPMUHOB.

®  OBJIAJICHUE OCHOBAMHU METOJIOB MO3HAHUSA, XapaKTEPHBIX JJISI €CTECTBEHHBIX
HayK:

- XapaKTepu30BaTh METOJbl XMMHYECKONW HayKu (HAOJIIOJEHUE, CpaBHEHUE,
AKCHEPUMEHT, U3MEPEHUE) U UX POJIb B TO3HAHUU MPUPOJIBI;

- IPOBOJHUTHb XUMHUYCCKHUC OIIBITHI M SKCIICPUMCHTBI U OOBSICHITH UX PE3YIbTATHI.

®  yMEHHUE OLECHHMBATH MOBEACHUE YEJIOBEKA C TOUYKU 3PEHUS XUMHYECKOMN
0€30MacHOCTH IO OTHOIICHUIO K YEJIOBEKY U MPHUPOJIE:
- HUCIOJb30BaTh 3HAHUS XUMUU TPU COOJIOJICHUM TMPABHI HUCIOJIb30BAHUS

OBITOBBIX XUMHYCCKHUX IIperapaToB,

— pa3jindaTthb OIIaCHbIC U Oe3o0IracHbIC BCIICCTBA.



Hcnosab3oBanue 000pyaoBaHus
nenTpa «Touka pocra» AJjas
peajiu3alui NMPOrpPamMMBbl.

Peanu3zanuss  gaHHOW  paldodedd  mporpaMMmbl  NpeaycMaTrpuBaeTr
HCIOJIb30BaHue oOopynoBanus neHtpa «Touka pocra». B yactHOCTH,

Il IPOBEACHUSI Ja00paTOpPHBIX paboOT OyAeT MCIOJIb30BaThCs LU(poBas
nabopaTopusi 110 XUMHUH, KOTOPasi BKIIFOYAET B C€0sl CIEAYIOIINE 3JIEMEHTHI:
becnpoBogHoit MynbTunatunk mo xumuu (Releon Air « Xumusa-5») ¢
BCTPOEHHBIMU JTaTYUKAMU:

1. JlaTuuK BBICOKOMW TeMIlepaTyphl (TepMonapHbIit) ¢ 1uana3onom umepenus -200....

+1300°C;

2. JIaT4uK 3JICKTPOIIPOBOTUMOCTH
C AUaIta30HaMH U3MEPCHUS HE
yke uem oT 0 1o 200 mxCwm;0T10
10 2000 mxCwm; ot 0 mo 20000
MKCM;

3. Jatuuk pH ¢ nuanazonom uzmepenus He yxe yem oT 0 go 14pH;

4. JlaTauk TeMmIiepaTyphl INIATHHOBBIN ¢ Iuarna3zoHom usMmepenus ot -40 go +180C;

Hcnonp3oBanue o0opyioBaHus IeHTpa «Todka pocTa» mMpu pealu3allii JaHHOU
IIPOrPaMMBIIIO3BOJISIET CO3/1aTh YCIOBUSA:
« JUTSI PACUIMPEHUS COJEPIKAHMSI IIKOJIBHOTO XHUMHUYECKOTOo 00pa3oBaHuUS;

* JUISl TIOBBIIICHUS MMO3HABATEIILHOW aKTHBHOCTH OOYYarOIIUXCS B €CTECTBEHHO-
Hay4YHOMOOIACTH;

* TSI pa3BUTHUSI IMYHOCTU peOCHKA B mpollecce 0OydeHUs] XUMUH,

€ro CrocoOHOCTeH,(hOPMUPOBAHUS U YIOBISTBOPCHHUS COITMAILHO

3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

« 711 paGOTHI C OAPEHHBIMH ITKOJILHUKAMU, OpPTaHU3AIIUN UX

pa3BUTHUS B pa3IUYHBIX 00JIaCTAX00pa30BaTEIHHOM,

TBOPUYECKOU AEATEIIBHOCTH.

Conep:xkanne yueOHOro npeamMera « XuMHsD)

Tema 1.BBenenue 4+1u

Xumus - HayKa O BEIIECTBAaX, UX CBOMCTBAX U NpeBpaieHusx. [Ipespamenus
BelecTB. Posib XUMUM B xKU3HU YesioBeka. [lepuoanyeckasi cucteMa XUMHUUECKUX
AJIEMEHTOB. 3HAKH XUMHYECKUX AJIEMEHTOB. XUMUYECKUE (DOPMYIIBI.
OTHOCUTENbHAS aTOMHAs! U MOJIEKYJIsIpHAsi Macc.

[TpakTuueckas pabota Nel.

3HaKOMCTBO ¢ JabopatopHbiM oOopynoBanueM. [Ipasuna Th.

Tema 2. ATOMBI XUMHYECKHX dJIeMeHTOB 104



OCHOBHBIE CBEJIEHHS O CTPOEHUHU aTOMOB. M30TOMBI KaK pa3HOBUIHOCTH

aTOMOB XMMHUYECKOTO 3JIEMEHTA. DJIEKTPOHBI. CTpOEHNE 3JIEKTPOHHBIX
000JI0YEK aTOMOB XMMUYECKUX AJIEeMEHTOB. [leprnonnueckas cucreman
XUMHYECKUX 3JIEMEHTOB U CTpoeHUEe aTOMOB. MoHHas CBs3b.

KoBanenTHas HenossipHast xuMudeckas cBsi3b. KoBaneHTHas moJyisipHas
XUMHYECKasi CBA3b.

Merannnyeckas cBsi3b. O0001IEHNE U CUCTEMATU3ALIMS 3HAHUHN IO TeME « ATOMBI
XUMHYECKUX IJIEMEHTOBY

KonTtponbsnas padora Nel o reMe « ATOMBI XUMHUYECKUX 3JIEMEHTOBY

Tema 3.IIpocTsie BemecTBa 74

ITpocTsie BemecTBa-Metanisl. [IpocTeie BemecTBa-HeMeTauibl. KoanuecTBo
BemecTBa. Moib. MosnsipHast Mmacca. MouisipHblii 00b€M ra3000pa3HbIX BEILIECTB.
Pemenue 3ana4 no gpopmyie.

KonTtposnbHas padota Ne2 o teme «IIpocTeie BeniecTBa»

Tema 4.CoequHeHUsI XUMHUYECKHUX 3JieMeHTOB 13+24

Crenenb okucnenusi. bunapueie coenqunenus . Oxcunbl. Jletyune BOAOpOHbBIE
coequnenus. OcHoBanusa. Kucnorsl .Conu. OCHOBHBIE KJIacCChl HEOPraHUYECKUX
BelecTB. AMop(HBIE U KPUCTAIUNIMYECKHE BelecTBa. UUCTHIC BEIIECTBA U CMECH.
Pa3nenenne cmeceri. OuncTka BeniecTs. MaccoBast 1 00beMHas 10
KOMITOHEHTOB cMecH. PacdeTsl, CBSI3aHHBIC C TIOHITHEM <«JI0JI» (,()
[TpakTrdeckast padbota Ne2 « AHaINU3 TTOYBBI U BOABD)

[Ipaktuueckas padora Ne3 «IIpuroroBienue pactBopa ¢ 3aAaHHON

MAaCCOBOM J0JIE PAaCTBOPEHHOTO BEIIECTBAY.

Kontponsaas padora Ne3 no reme «CoeqMHEHUSI XUMHYECKUX DJIIEMEHTOBY

Tema 5.A3meHenus, npoucxoasiime ¢ pemecrsamu 11+24

du3nuYecKue ABJICHUS B XUMUHU. XUMUYECKUE PEaKIIUU 3aKOH COXpPaHCHUS

MaccChl BEIIECTB. XUMUUYeckue ypaBHeHUs. COCTaBlIeHUE YPABHEHU XUMUYECKUX
peakiuu. PacdeTsl o XUMUYECKUM YpaBHEHUAM. Peakuuu paszinokeHus.

Peakuuu coenunenus. Peakiuu 3amenienus. Peakiuun ooMeHa. TUTIBI XUMAYECKHUX
peaKunii Ha MPUMEPE CBOWCTB BOJIBL.

[IpakTrueckas padota NedHaGmroneHus 3a U3MEHEHUSIMU, POUCXOAIINMU

C TOpsIIIEH CBEUOH, U UX ONMCAHUE.

[Tpaktrueckas padora Ne SITpu3Haky XUMHYECKUX PEAKIIUAMA.

KontponsHas padora Ne4 mo teme: «VI3MeHEHUS, TPOUCXOIAIINE C BEIISCTBAMU

Tema 6.PacTtBopenne. Pacteopnl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB
15+24q

PactBopenue kak GU3MKO-XUMUUYECKUH mTponecc. PacTBOpuMoCTb.

DIIEKTPOIUTHI U HEANEKTPOIIUTHI, 3JIEKTPOJIUTHUECKAS JUCCOLIUALINSL.

OcnoBHble ntonoxeHus teopun J/1. Monuele ypaBHenus. Kucnotsl B cBete TO/I,
ux knaccudukais, cBoricta. OcHoBaHus B cBeTe TOJI; nx kiaccudukarus,
cBoiictBa. Comnu B cBete TOJI, ux cBoiicTBa. OKCHUJIBI, UX KJIacCH(pUKAIIS,



CBOMCTBA. | 'eHeTHUECKNE PAABI METAIUIOB U HEMETAUIOB. OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE pEAKIUU. [ eHeTHUecKas CBsA3b MEXAY KilaccaMu
HEOPraHUYECKUX BEILECTB

[Ipaktuueckas pabora Ne 6 «CBOWCTBO KHCIIOT, OCHOBAaHUMN, OKCUIOB U COJIEI.
[Ipaktuueckas pabora Ne 7 «Pemienue sxcriepuMeHTaNIbHBIX 33129,

Hrorosas kouTposbHas padora Ne5 «PactBopenue. PactBopel. CBoiicTBa
PacTBOPOB AIEKTPOIUTOBY

Y4eOHO-TEeMATHYCCKHUH IJIAH

Ne Pa3nensl, TEMbI Kon-Bo
1/n 4acoB

1. BBenenune 5
2. ATOMBI XUMHUYECKHUX DJIEMEHTOB 10
3. [IpocThie BemiecTBa 7
4. CoequHEHNST XUMAYECKHUX DJIIEMEHTOB 15
5. M3MmeHeHMs, MPOUCXOAIINE C BEIIECTBAMHM 13
6 PactBopenue. PactBoprl. CBoMCTBa pacTBOPOB 17

AIEKTPOJIUTOB
7 [ToBTOpeHnue 3a kypc 8 kitacca 1
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IHosicHUTEILHAS 3alIHCKA

Pabouass mporpamma cocTaBieHa B COOTBETCTBHHM C TpeboBaHusMu DenepanbHOr0 TOCYIApCTBEHHOTO 00pa30BaTENBHOrO CTaHAapTa OCHOBHOTO —0OIIero
00pa3oBaHUs BTOPOrO MOKOJIeHUs, [IpuMepHO mporpaMmbl OCHOBHOTO OOIIEr0 OOpa3oOBaHUs MO XUMHUM M aBTOpckoi [Iporpammbl kypca xumum juis 8-9 kimaccos
o01eo0pa3oBaTenbHbIX yupexkaeHuit (0a3oBeiii ypoenb) O.C. I'abpuensna (2019 roga). Hacrosmiast mporpamMma y4uThIBaeT peKkoMeHmanuu [IpuMepHol mporpamMmbl 10O
XUMUH JIJIS1 OCHOBHOM ITTIKOJIBI.

Pabouast mporpaMma 1o XMMHU: KOHKPETU3UPYET NonokeHust OyHAaMEHTaIbHOTO sIpa CoAepKaHus 00ydeHUs XUMHUH C YYETOM MEKITPEAMETHBIX CBs3el Y4eOHbIX
MPEAMETOB €CTECTBEHHOHAYYHOT'O IUKJIA; ONIPEeNsIeT MOCIeA0BaTeIbHOCTh N3YUCHUS SIMHUL COlepKaHus 00yUeHNsT XUMUH U (popMUpoBaHus (Pa3BUTHS) OOIIMX YIEOHBIX
U crienuUYecKuX MpeAMETHBIX YMEHUI; TaéT OpUEHTUPOBOYHOE paclpeieieHiue yueOHOro BpeMEHH 110 pa3zeiaM U TeMaM Kypca B MOJATBHOCTH «HE MEHEE».

ConepxaHre mporpamMMbl HAllpaBJIEHO HAa OCBOEHHE 3HAHHWI M Ha OBJaJIEHHE YMEHMSMHM Ha 0a30BOM YpOBHE, YTO COOTBETCTBYyeT OOpa3oBaTeNbHOW Mporpamme
mkojbl. OHa BKIIIOYAeT BCE TEMbI, MPENyCMOTPEHHBbIC (enepaibHbBIM TOCYIapCTBEHHBIM 00Opa30BaTeIbHBIM CTAaHIAAPTOM OCHOBHOI'O OOIIEro o0pa3oBaHUs [0 XUMHUHU U
aBTOPCKOW MporpaMMoi yuebHOoro Kypca.

B npeaMeTax €CTECTBCHHO-MAaTEMATHUYCCKOIo HHUKJIa BEAYIIYIO POJIb UI'pac€T IMO3HaBaTCIbHAA ACATCIBHOCTH U COOTBETCTBYIOUIMEC el ITo3HaBaTeIbHEBIE yqe6HHe
neicTBrA. B cBA3M € 3TUM OCHOBHBIMM L eJIMH 00y4eHHUs] XUMUN B OCHOBHOM IIIKOJIE SIBJISTFOTCS
1) dopmupoBaHre y 00y4arONIMXCsi YMEHUsT BUICTh M TOHUMATh I[EHHOCTh 00Opa30BaHMUs, 3HAYMMOCTh XMMHYECKOTO 3HAHUS JUIS KaXIOr0 YelOBEKa HE3aBHCHMO OT €ro
HpO(i)eCCHOHaHBHOfI JACATCIIBHOCTU, YMCHHA pPa3inyaTb q)aKTBI " OLICHKH, CpaBHUBATH OLUCHOYHBLIC BBIBOABI, BUACTH UX CBA3b C KPUTCPUSAMU OLCHOK M CBA3b KPUTECPUEB C
OIpE/IeTICHHOW CUCTEMOM TIeHHOCTe!, (hOpMYIIMPOBATh U 00OCHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

2) (hopMupOBaHUE y 00YUAIOIIUXCS MIETOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUH B CO3JaHUHM COBPEMEHHON €CTECTBEHHOHAYYHON KapPTHHBI MUPa; YMCHUS OOBSICHATH
00BEKTH W TIPOIECCH OKPYXKAOmIeH NEeHCTBUTEILHOCTH — IPUPOMHOM, CONMMAIBHON, KYyJIbTYPHOH, TEXHUYECKOW CPENbl, MCIONB3Ys IS 3TOT0 XUMHYCCKHAE 3HAHWSI,
3) npuobpereHre OOy4YArOUIMMHUCS ONbITa Pa3HOOOPA3HOM EATEIBHOCTH, TMO3HAHUS M CaMOIO3HAHHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMITETEHTHOCTEH), MMEIOIIHX
YHHUBEpCAIbHOE 3HAYCHHE IS PAa3NYHBIX BUAOB IEITEIFHOCTH: PEIIEHUS MPOOIeM, MPUHATHS PEeIeHHA, TIONCKa, aHau3a U 00paboTKH MH(OpPMaIni, KOMMYHHUKAaTHBHBIX
HaBBIKOB, HABBIKOB M3MEPEHHH, COTPYJHIYECTBA, 0€30ITaCHOT0 00paIIeH s C BeIeCTBAMH B ITOBCETHEBHON KU3HU.

3agauamMu uzydyeHust yueoHoro npeamera « Xumus» B 9 Kiacce sBISIOTCS:

yueoOnble: HopMHUpOBaHNE CHCTEMBI XUMUYECKUX 3HAHHH KaK KOMITIOHEHTa €CTECTBEHHOHAYYHOH KapTHHBI MUPA;

pa3BUBalOIIMe: Pa3BUTHE JTMIHOCTH O0YJAIOMINXCS, UX WHTEIUIEKTYaThbHOE W HPAaBCTBEHHOE COBEPIIEHCTBOBAHNE, (JOPMHUPOBAHKE Y HIX TYMAHUCTHYECKUX OTHOUICHUHA W
9KOJIOTUYECKH IIe71eCO00Pa3HOr0 TOBECHHS B OBITY U B TPYAOBOW NEATENFHOCTH;

BOCNHUTATeNbHBbIE: (DOpMUpOBaHWE YyMEHWH 0€30MacHOr0 OOpAIeHHs C BElIeCTBAMHM, HCIIONB3YEMBIMH B TIOBCEIHEBHOW JKM3HM, BBIPAOOTKA MOHUMAHHS OOIECTBEHHOU
MOTPeOHOCTH B Pa3BUTHH XUMHH, a TaKke POPMHUPOBaHHUE OTHOIICHUS K XUMHUH KaK K BO3MOXKHOM 00JacTH Oy yIei MpakTHIeCKON JIesITeNbHOCTH.

OO0mas xapakTreprcTiKa y4e0HOro npeamera « XuMusi»
B coorBerctBun ¢ ®PenepalibHBIM TOCYJapCTBEHHBIM O0pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOTO OOLIero 0Opa3oBaHMs ydYalluecss IODKHBI OBJAleTb TaKUMHU
MO3HABATEIbHBIMU YU4e€OHBIMHU JACHCTBUSIMH, KaK yMeHue (GopMyaupoBaTh NpoOJieMy M TMIOTE3Y, CTaBUTh LEIH M 3a/add, CTPOUTH IUIAHBI JOCTHKEHHS LIEJIeH U pelIeHus
MOCTABJICHHBIX 3a71a4, IPOBOAUTH SKCIIEPUMEHT U Ha €ro OCHOBE JIe/IaTh BHIBOJBI M YMO3AKIIIOUEHUS, IPEACTABIATh UX U OTCTaUBaTh
CBOIO TOYKY 3peHHs. Kpome aToro, yuammecs 1ODKHBI OBJIaJIeTh MPUEMaMHU, CBS3aHHBIMH C ONpENeCHHEM MOHATHI: OrpaHWYMBaTh UX, OMUCHIBATh, XapaKTEPU30BaTh U
cpaBHMBaTh. CleoBaTeNbHO, IPU U3YYEHUH XMMHH B OCHOBHOM IIKOJIE YYallIecsl TOJDKHBI OBJIAJETh YUCOHBIMH JIEHCTBUSIMH, NO3BOJSIOIMIMMHU UM JOCTUYb JINYHOCTHBIX,
MPEAMETHBIX U METalpeIMEeTHBIX 00pa30BaTEbHBIX PE3YIbTATOB.
[Ipeanaraemas mporpaMma MO XMMHH PpacKpbhlBaeT BKJaja Y4eOHOro mHpeaMera B JOCTIDKEHHE IIelNed OCHOBHOro oOmiero oOpa3oBaHUS W ONpeneNsieT BaKHEHIIne
coJiepKaTeabHbIE INHUU MPEIMETa:



BellleCTBO — 3HAaHUS O COCTaBEé W CTPOCHHHM BEHIECTB, WX BaXHEHIIMX (QU3MUECKHX HM XUMHUYECKHX CBOWCTBaX, OWOJOTMYECKOM JeiCTBUY;

XHMHYeCKasi peakuusi — 3HaHUS 00 YCIOBHUSX, B KOTOPBHIX MPOSIBIISIOTCS XWMHYECKHE CBOMCTBa BEHIECTB, CIIOCO0AX YIPaBICHHS XUMHYECKUMH MPOLECCAMU;
- MpUMEHEHHEe BelllecTB — 3HAHUS U ONBIT MPAKTUUYECKOW AESITENbHOCTH C BEIECTBaMH, KOTOpbIe HanOolee 4acTO YMOTPEOSIOTCS B IMOBCEAHEBHOW KHU3HH, HIMPOKO
HCHOJB3YIOTCS B MPOMBIIIIIEHHOCTH, CEICKOM XO035HCTBE, Ha TPAHCIOPTE;
- AI3BIK XUMHM — CHUCTEMa Ba)XHEHIIMX MOHATHI XMMHH U TEPMHHOB, B KOTOPBIX OHM ONMCHIBAIOTCS, HOMEHKJIaTypa HEOPTaHUYECKHX BEIIECTB, T. €. UX Ha3BaHUS (B TOM
YHCiie ¥ TPUBUANBHBIC), XUMUYECKHe (JOPMYIIBI U YpaBHEHHUS, a TAK)Ke MPpaBuIIa IepeBoia MHPOPMAIH C €CTECTBEHHOIO SI3bIKa Ha SI3bIK XMMUHU U 00paTHO.
[Ipu orGope coaepkaHUs, KOHKPETH3HPYIOUIETO MPOrpaMMy, YYHTHIBAJIOCh, YTO Tepel OOIMM oOpa3oBaHHEM HE CTOMT 3ajaya MpOoPecCHOHAILHOW MOATOTOBKH
o0y4Jaronmxcsi. ITO ONMPEAETHIO TOCTPOCHUE Kypca KaK OOLIEKYJIbTYPHOT0, HAIPaBJICHHOT0, TIPEKE BCEro Ha ()OPMUPOBAHME U PAa3BHTHE MHTEpPECa K M3YUYCHHIO XHMUH.
VY4reHa ocHOBHasi 0COOCHHOCTH MOJPOCTKOBOT'O BO3pAacTa — HAYaJIo MEpexo/ia OT JETCTBA K B3POCIOCTH, KOTOPBIN XapaKTepu3yeTcsl pa3BUTHEM MTO3HABATEIBHON CEephl.
Ha stane ocHoBHOro o0mIero cpemHero oopa3oBaHUsl MPOUCXOJWT BKIIOYEHHE OOyYArOIUXCS B MPOCKTHYIO W HUCCIEIOBATENBCKYIO JEATEILHOCTh, OCHOBY KOTOpOW
COCTaBIISIIOT TaKWe YHHBEpCAIbHBIE ydeOHbIE JEHCTBHUS, KaK YMEHHE BUJETh MPOOJEMBI, CTAaBUTh BOMPOCHI, KIACCH(PUIMPOBATH, HAOIIOAATh, TPOBOAUTE 3KCIIEPUMEHT,
JienaTh BBIBOJBI M YMO3AKIIOYEHUS, OOBSICHAThH, JOKA3bIBaTh, 3al[MINATh CBOM HJEH, JlaBaTh omnpeneineHuss moHaATusM. Ciofa ke OTHOCATCS NMPHEMBI, CXOIHBIE C
OIpe/IeTICHUEM TIOHSITHIA: OITUCaHUE, XapaKTePHCTHKA, pa3bsICHEHUE, CpaBHEHUE, pasinucHrue. DopMUpPOBaHUE ITUX YHUBEPCANBHBIX YUeOHBIX JEHCTBUN HaUMHAETCS elié B
Ha4YaJbHOW MIKOJE, a B Kypce XMMHH OCHOBHOHM IIKOJIBI MMPOMCXOANUT MX Pa3BUTHE U COBEPIICHCTBOBAHME. B CBA3M ¢ 3TUM pe3epBHBIE Yachl MIIAHUPYETCS UCIOIB30BaTh Ha
(hopMupOBaHUE U Pa3BUTHE YMEHHM MPOEKTHOW U NCCIIEAO0BATENbCKOM IEITENHHOCTH, YMEHNE BUAETh MPOOIEMBI, AENaTh BEIBOJIBI U YMO3AKITIOUEHHUSI.

MecTo y4eOHOr0 MpeaMeTa B y4e0OHOM IJIaHe
OCOOCHHOCTBIO COZICpKAHUS Kypca «XUMHS» SBISIOTCS TO, 4TO B 0a3uCHOM y4eOHOM (00pa3oBaTE/IbHOM) IUTAHE 3TOT MPEAMET MOSABJSAETCS MOCICIAHUM B PAAY HU3ydeHHS
€CTeCTBEHHOHAYYHBIX AWCUUIUINH. JlaHHas HeoOXOAMMOCTh OCBOEHHS OOBSCHSETCS TEM, YTO INKOJNbHHUKH JOJDKHBI O0NanaTh HE TOJIBKO OIPEAEICHHBIM 3allacoM
MpEeIBAPHUTENBHBIX €CTECTBEHHOHAYYHBIX 3HAHWH, HO M JIOCTATOYHO XOPOIIO PAa3BUTHIM aOCTPAKTHBHIM MBIIUICHHEM. YUYallMMHCSA YK€ HAKOIUICHBI 3HAHHS 110 CMEKHBIM
TUCITUTIIHAM IUKIIA: OMOJIOTHH, GU3UKH, MaTEMaTHKH, Teorpaduu, chopMUPOBAITNCH, YMEHHS aHAIU3UPOBATh, BECTH HAOIOCHNS, CPAaBHUBATh 00HEKTHI HAOIOICHHS.
B cooTtBercTBUM ¢ yueOHBIM IJIAHOM Ha W3ydeHWE XUMUH B 9 Kilacce OTBOJMTCS 2 4aca B HeAeno, 68 4yacoB B TOJ, PU HOPMATUBHON MPOIOIKUTENFHOCTH YIeOHOTO T0/1a
34 y4eOHBIX HEIEb.
[Iporpammoii mpenycMOTpEHO IPOBENCHHUE:
KOHTPOJBHBIX padoT — 4,
MIPaKTHYECKUX PadoT — 6 4acos..
Cpok peanuzaiiuil IporpaMMbl — OJTUH yIeOHBIN TOJI.

DopMbl, METOABI M CPEICTBA 00yUeHUs, TEXHOJIOTMHU
B nmanHOM Kiacce BeOyIIMMH METOAaMU OOYYEHMS IpPEAMETY SBISIOTCA: OOBSCHUTEIBbHO-WIIIIOCTPATUBHBIA M PENPOAYKTHBHBIM, XOTA HCIONB3yeTCd M YacTHYHO-
MOMCKOBBIA. Ha ypokax HCIIONB3YIOTCSI AJIEMEHTHI CIeNYIOINX TEeXHOJIOTHH: TUYHOCTHO -OPHEHTHPOBAHHOE OOydeHHe, oOydeHne ¢ mpuMeHeHneM omopHbeix cxem, UKT,
MPOCKTHAS AESITENbHOCTb.
Ucnonesytoress cnenyromue ¢GopMbl OOydeHHs: ydeOHBIE 3aHSATHs, JKCKYypCHUH, HaOJIOJCHUS, OMNBITHI, SKCIHEPHUMEHTHI, pabdoTa ¢ Y4eOHOW U JIONOJIHHUTENbHOU
JUTEPaTypOl, aHaJIM3, MOHUTOPHHT, UCCIeoBaTeNbCcKas pabora, npe3eHranus. OnpenereHHOe MECTO B OBJIAZICHUHM JaHHBIM KypCOM OTBOAMTCSI CAMOCTOSITENILHOM padore:
MOArOTOBKA TBOPYECKUX paboT, cooOIIeHHH, pedepaTos.

DopMbI NPOMEKYTOYHON U HTOTOBOM aTTeCTALUMU
[IpomexyTouHas aTTecTanus MPOBOAUTCS B hopme:

- TECTOB;

-KOHTpPOJIBHBIX;

- CAaMOCTOSITEIbHBIX PadoT;



- IPaKTHYECKUX;

- TBOPYECKHX padoT.

VYyamuecst TpOXOAAT UTOTrOBYIO arTectanuio — B Buae [ MA.

Oo6yuenue Beaéres mo yueOnuky O.C.I'abpuensn «Xumust 9 Kiacc», KOTOPBIH COCTABISIET SAMHYIO JIMHUIO y4eOHMKOB, COOTBETCTBYET (elepalbHOMY TOCYIapCTBEHHOTO
00pa3oBaTebHOr0 CTAHAAPTa BTOPOTO OKOJIEHHS 0a30BOT0 YPOBHSI U pean3yeT aBTopcKyro mporpammy O.C.I'abpuensna(2019r.)

YYEBHO-TEMATHYECKHUH IIIAH

Pasnen KoaunuecTBo yacoB B paboueii
nporpamme

1. Beenenue. OOmas xapakTepPUCTHKA XUMHUECKHX 3JIEMEHTOB U XUMHUYECKHX
peakuuid. Ilepuonuueckuid 3akoH u llepuomuueckas cucTeMa XUMUYECKHUXIJIEMEHTOB 10
. N.Menneneera
2.Mertamisl 15
3.IIpaktukym 1 «CBoiicTBa METANIOB M UX COEAUHEHUIN 3
4. Hemeraimisl o5
5. I[Ipaktukym 2 «CBOMCTBA HEMETAJUIOB U X COSTMHEHUI 3
6.0000111eHIE 3HAHNI 110 XUMUH 32 KypC OCHOBHO# 1mkouibl. [Toaroroeka k I'MA. 8
Peseps

p 4
Hroro:

68

Pe3yabTaTaM ocBOEHHs Kypca XUMHMH

HpI/I N3Yy4YCHUHN XUMHU B OCHOBHOM IIIKOJIE 00CCIIEUMBAETCS AOCTHXKCHUEC JIMYHOCTHBIX, METAIPEAMETHBIX U MMPEAMETHBIX PE3YJIHLTATOB.

JInyHOCTHBIE:
® B IICHHOCTHO-OPMEHTAL[MOHHOH c(epe — UyBCTBO T'OPAOCTHU 32 POCCHUICKYI0 XUMHUYECKYIO HayKy, TyMaHU3M, OTHOLIEHHE K TPYHIy, LeJIeyCTPEMIICHHOCTE;
e (opMUpOBaHHE LIGHHOCTH 3J0POBOI0 M 0€30acHOro 00pasa )KU3HHU; YCBOSHHUE ITPABUII MHANBUAYAJIBHOTO U KOJUIEKTUBHOTO O€30I1aCHOrO TIOBEICHHS B
Ype3BBIYaHHBIX CUTYALHIX, YTPOXKAIOMUX KU3HU U 3[I0POBBIO JIFOJEH;
® B TPYyIOBOH cepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JanbHeHIeld 00pa30BaTelbHON TPAeKTOPUH;
® B II03HABATEIbHON (KOTHUTHBHOM, HHTEIUIEKTYAIbHON) chepe — yMeHHe YIPaBIsTh CBOSH MO3HABATENBHOMN AEATEIbHOCTBIO.
e (opMHUPOBaHHE OCHOB SKOJIOTHUECKOH KYJIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOT O MBILIUICHNS, PA3BUTHE ONBITA YKOJIOTHYECKU
OpPHEHTHPOBAHHON pedIEKCHBHO-OLIEHOYHOIN U IPAKTUYECKON JIEATENbHOCTH B )KU3HEHHBIX CHUTYalUsX;
MertanpeaMeTHbIe:



® YMEHHE CAaMOCTOSTEIILHO ONPECNIATh IS CBOCT'0 O0YYEHUS, CTABUTh U (hOPMYIUPOBATH JUIs Ce0sl HOBBIC 3a/1a4uM B y4€0€ U MMO3HABATEIBHON JEATEIbHOCTH,
pa3BHUBaTh MOTHBBI U UHTEPECHI CBOEH MO3HABATENBHON ACATEIBHOCTH;

® YMECHUE CAMOCTOSTEBHO TUIAHUPOBATh IYTH JAOCTHXKEHUS IIeIiei, B TOM YHUCIIC aJIbTePHATUBHBIC, OCO3HAHHO BBHIOMpaTh Hanbonee 3(h()EeKTUBHBIC CIIOCOOBI PEIICHUS
y4eOHBIX U MTO3HABATEIBHBIX 33124,

® YMEHHE COOTHOCUThH CBOU JEUCTBUS C INIAHUPYEMBIMU PE3YJIbTATaAMU, OCYILIECTBIISATH KOHTPOJIb CBOEW AECSTENBHOCTH B IPOLIECCE JOCTUKEHUS pe3yIbTaTa, ONPeNeisiTh
CIOCOOBI JEHCTBUI B paMKax MPeATIOKEHHBIX YCIOBUH U TpeOOBaHUH, KOPPEKTUPOBATH CBOU JCHCTBHUSI B COOTBETCTBUH C U3MEHSIIOIICHCS CUTYaINCH;

® yMEHHUE OI[CHUBATh MTPABWIILHOCTh BBITOJHCHHS YICOHOM 3a/1auM, COOCTBEHHBIC BO3MOKHOCTH €€ PEIICHUS;

® BJIaJICHUEC OCHOBAMHU CAMOKOHTPOJISI, CAMOOILICHKH, IPUHSTHS PELICHUIA U OCYIIICCTBIICHHUS OCO3HAHHOIO BEIOOpA B YUeOHOW W MO3HABATEIILHON JIEITEILHOCTH;

® YMEHHE ONPEACIATh IOHATHS, CO3/laBaTh OOOOIICHHWS, YCTaHABIMBATh aHAJIOTUH, KJIACCU(UIIUPOBATh, CAMOCTOSTEIBLHO BBIOMPATh OCHOBAHUS U KPUTCPUM IS
KJIaCCU(PUKAIUK, YCTAHABIMBATH IPUYUHHO-CIICACTBEHHBIC CBS3H, CTPOUTH JIOTHUECKOE PacCykKICHUE, YMO3aKIIIOUeHHE (MHAYKTUBHOE, ICYKTUBHOE U 110 aHAJIOTHH )
U JIeNaTh BHIBOJIBI;

® yMEHHUE CO3/1aBaTh, IPUMEHSITh M TPEOOPa30BhIBATH 3HAKU M CUMBOJIbI, MOJICIIA U CXEMBI IS PEIICHUS YUeOHBIX U MO3HABATENIbHBIX 3a7a4;

® YyMEHHE OpPraHU30BBIBATh yueOHOE COTPYIHHYECTBO M COBMECTHYIO JCATEIBHOCTh C YUMTEIEM W CBEPCTHHKAMH; pad0TaTh WHIUBHAYAJIbHO W B TPYIIE. HAXOAUThH
o01iee pernieHne U pa3pemars KOHMIUKTH Ha OCHOBE COTJIaCOBAHUS MO3UITHM B yI€Ta HHTEPECOB; GOPMYyTUPOBATh, APTYMEHTHPOBATH M OTCTANBATH CBOE MHCHIIE;

e yMEHHME 0CO3HAHHO HCITOJIb30BAaTh PEUEBBIC CPENICTBA B COOTBETCTBHH C 3a/1aUeii KOMMYHUKAITAH JUTSI BRIPA)KEHUST CBOMX YyBCTB, MBICIIEH U TTOTPEOHOCTEH;
IUIAaHUPOBAHUS U PETYJISALIMU CBOEH JIEATENIbHOCTH; BIIaJIEHUE YCTHOW U TUCbMEHHOW PEUbI0, MOHOJIOTHYECKON KOHTEKCTHOU PEUblo;

e (popMupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCIIOJIb30BaHMS HHGOPMAIIMOHHO-KOMMYHHKAIITMOHHBIX TEXHOJIOTHIA;

e (GopMHUPOBAHUE W PA3BUTHE YKOJIOTMYESCKOT0 MBIIUICHUS, YMEHUE MPUMEHSITh €r0 B IMMO3HABATENFHON, KOMMYHUKATHBHOM, COITUANIEHON MPAKTHKE H
npodeccuoHanbHON OpUCHTAITHH.

IIpeameTHbIe:
1.B no3naBaresbHOI cdepe:
® J1aBaTh ONPENEIEHUS N3YIEHHBIX OHATHI: «XUMHYECKHUI 3JIEMEHT, «aTOM», KHOH», KMOJIEKYIIay, «IPOCTHIE U CIIOKHBIE BEIIECTBAY», «BEIIECTBOY», «XIMHYIECKas
(hopmymnay, «KOTHOCHUTENbHAS aTOMHAsl Macca», «KOTHOCHUTENbHAs MOJEKYJSpHAs Maccay, «BaJIEHTHOCTHY, «CTENEHb OKUCICHU», KKPUCTAJUIMYECKAs] PEIIeTKa,
«OKCHJIBI», «KHCIOTBD), KOCHOBAHUSY, KCOIMM», «aM(POTEPHOCTHY», «HHIUKATOPY, «IIEPUOANUECKIA 3aKOH», «IIEPHOAMYECKasi TaOJINIaY, «H30TOMBDY, «XHUMHAYecKas
CBSI3B», «DIIEKTPOOTPUIATENIFHOCTEY), «XUMHUYECKas pEAKIus», «XUMHUYECKOE YpaBHEHHE», «TCHETHYECKas CBS3b», «OKHCIEHHE», «BOCCTAHOBIICHHUEY,
«OIEKTPONUTHIECKAS AUCCOMHUAIINS», «CKOPOCTh XHMHUECKOW PEaKIIHI»;

OIKCATh JIEMOHCTPAIIMOHHBIE U CAMOCTOSITENIFHO ITPOBECHHBIE XUMIYECKUE IKCIIEPUMEHTHL;

OIMCHIBATh U PA3NINYATh H3YIEHHBIE KJIaCChl HEOPTaHMUECKUX COSTMHEHHIA, TIPOCTHIE U CIIOKHEIE BEIIECTBA, XUMUYECKAE PEAKIINN;

KJIACCU(UIMPOBATH N3yUEHHBIE OOBEKTHI U SBIICHHUS,

JIENaTh BBIBOMBI U YMO3AKIIIOUSHUS W3 HaOJMIOAeHUH, N3yYeHHBIX XUMHUYECKIX 3aKOHOMEPHOCTEH, IMPOTHO3MPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB 10 aHAIOTHU CO
CBOWCTBAMH U3yUCHHBIX;

CTPYKTYPHPOBaTh H3YYEHHBI MaTEpUAT U XUMHUECKYIO HH()OPMAIINIO, TOIYIEHHYIO U3 JPYTUX UCTOYHHUKOB;

® MOJETUPOBATH CTPOEHUE ATOMOB 3JIeMeHTOB 1-3 meprooB, CTpoeHNE MPOCTHIX MOJIEKYIT;

2.B 1eHHOCTHO — OpHEeHTALIMOHHOM cepe:

® aHAJIM3MUPOBATb U OLEHWBATH MOCIEACTBUS I OKPYKAIOIEeH cpeabl OBITOBOM M MPOM3BOICTBEHHOM IEITEIHHOCTH YEN0BEKa, CBI3aHHOM C IepepadOTKOM BEIIECTB;
3. B TpynoBoii cdepe:

® MPOBOIUTH XUMUYECKHH SKCIIEPUMEHT;
4. B cdepe 0e301aCHOCTH KM3HEACATEIHLHOCTH:



® OKa3bIBATH MCPBYIO MMOMOIIBL IIPHU OTPABJICHHUAX, OKOraX U APYrux TpaBMax, CBA3dHHBIX C BEIICCTBAMU U J'Ia60paTOpHBIM O6OPYILOB3HH6M.

Hcnoan3oBanne o6opyaoBanus neHrpa «Touka pocray» Ajis peajM3alliid NpoOrpaMmbl.

Peanu3anus naHHoi padoyeil mporpaMMsbl npeaycMaTpuBaeT MCHOJIb30BaHue o0opynoBanus uenTpa «Touka pocta». B wactHoCTH,
JUISL TIPOBEJICHUS JTa0OpaTOPHBIX padoT OyAeT MCHONb30BaThCA HU(pOBasi 1a00paTOpHUsl O XUMHUHU, KOTOpas BKIIIOYAET B ceOs ClemyIOIIne
AJIEMEHTHI:
becnipoBoHol mMynsTuaaTunk mo xuMun (Releon Air «XuMus-5») ¢ BCTPOCHHBIMH JaTYMKaAMM:
1. JlaTuuk BBICOKOH TeMmepaTyphl (TEpMOMApHBIii) ¢ quanasoHoM uiMepenns -200. ... +1300°C;
2. JIaTurK 3IeKTPOIPOBOAUMOCTH C AHanazoHaMu u3MepeHus He yxke ueM oT 0 10 200 mxCwm;

ot10 10 2000 MmxCwm; ot 0 70 20000 MkCwm;

3. atuuk pH ¢ nquamasonom u3mepenust He yxe yem ot 0 mo 14pH;

4. JlaTuuk TeMIepaTypbl IUIATHHOBBIN ¢ quara3oHoM u3Mmepenus ot -40 mo +180C;

Hcnonb3zoBanue o0opynoBanus 1eHTpa «Touka poctay mpu peanu3aluy JTaHHON MPOTPaMMBINIO3BOJISET CO3/1aTh YCIOBHUS:
* Ui PacIIUPEHUs COJIEP>KaHUs HIKOJBHOTO XMMHUYECKOTOo 00pa3oBaHUS;

¢ JJIA IIOBBIIICHHS MO3HABATCIILHON aKTUBHOCTU o6yqa}oumxca B CCTCCTBCHHO'HaquOﬁO6HaCTH;

¢ IJIA padBUTHUA JTUIHOCTH pe6eHKa B IIponecce 06yquI/151 XUMHH, CTO CHOCO6HOCTCI>11,(bOpMI/IpOBaHI/IH 1 YAOBJICTBOPCHUA COLMNAJIBHO
3HA4YMMBbIX HHTCPECOB U HOTpe6HOCTCI71;

* O pa6OTLI C O,HapéHHBIMI/I MKOJIbHUKaMH, OPTraHU3alllui UX PAa3BUTHA B pa3JIMYHBIX O6HaCTHXO6p330BaTCJIBHOI71, TBOp‘ICCKOfI
ACATCIBbHOCTH.

Conep:kanme Kypca



Beenenue. O0mas xapakTepucTHKA XUMHYECKHUX 3JIeMEHTOB U XUMHYecKuX peakuuii. [lepnoauvecknii 3axon u Ilepuonnyeckas cucrema

xumuyeckux diemenToB J[. U. Menaesneea (10 u)

XapakTepucTHKa 3JeMeHTa o ero nojoxeHuto B [lepuonnyeckoit cucreme xumuuyeckux snemenToB [[. . MenneneeBa. CBoiicTBa OKCHIOB, KUCJIOT, OCHOBAHUN U COJel B
CBETE TEOPHH DJIEKTPOTUTHUYECKOH IHCCOLUMAIMM U OKHCICHUS-BOCCTaHOBICHHA. [IOHATHE O MepeXOoAHBIX 3JeMeHTax. AMQoTepHOCTh. ['eHeTHYecKuil psia MepexoaHoro
aneMmeHTa. Ilepuonmueckuii 3axoH u Ilepuonmueckas cucrema xumudeckux sneMmeHToB JI. M. MenpeneeBa. XuMuueckas OpraHU3alMsl KUBOM M HEXHUBOM NPUPOJIBL.
XUMHUYECKAH COCTaB siipa, MAHTUU W 3E€MHOW KOpbl. XHMMHYECKHE DJIEMEHTBHl B KIIETKaX J>KMBBIX OPraHM3MOB. Makpo- W MHKpodsieMeHThl. OO0oOlieHne CBeAeHHH O
XAUMUAYEeCKUX peaknuax. Knaccuduramuss XMMUYECKHX pEaKIUi M0 pa3iIM4YHBIM NPHU3HAKAM: «UUCIO M COCTAB PEATMPYIOIIUX M O0pa3yIOUIMXCsl BEIECTBY», «TEMIOBOU
3¢ eKT», «HANpaBlIeHUE», «M3MEHEHUE CTENEeHEeH OKHCIEHUS DJIEMEHTOB, 00pa3yIoINX peardpyloliie BEeIecTBay, «(a3a», «HCHoNb30BaHUE KaTanu3aTtopay. [loHsTue o
CKOpPOCTH XMUMHUECKOW peakiyu. DakTopsl, BIUSIONINE HA CKOPOCTh XUMUYECKHX peakiuil. KatanuzaTops! u katanu3. UTHruOUTOpEl. AHTHOKCHAAHTEIL.

JdemoncTpanun.

Pazmmunbie dopmbl Tabmuiet J. M. Menneneera. Mojenu aToMOB 3jieMeHTOB 1—3-ro mnepuomoB. Mojielib CTPOSHHUST 3eMHOr0 Iapa (IOonepeyuHblid pa3pes). 3aBUCUMOCTh
CKOPOCTH XHMHYECKOW pEeaKIUu OT MPHUPOIBl PEarupyrolIdX BEIIeCTB. 3aBHCHUMOCTb CKOPOCTH XHMHYECKOM peakIHWHd OT KOHIIEHTpAIMH pearvpyroliux BeIIeCTB.
3aBUCHMOCTh CKOPOCTH XMMHYECKON PEaKIMH OT TUIOIMIAAN COMPHUKOCHOBEHUS PEATHPYIOMINX BEIIECTB («KUIIALINH CIIOH»). 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH peakiiuu OT
TeMIepaTypsl pearupyromyx BemecTB. | OMOreHHbIHN 1 TeTeporeHHbId KaTanu3el. PepMeHTaTUBHBIN KaTaian3. MHruOupoBaHue.

JlabopaTopHble ONBITHI.

1. Ilomydenne TUAPOKCHIA ITMHKA U MCCIIEAOBAHUE €0 CBOMCTB. 2.MojenupoBanue moctpoeHus [lepuomudeckoil cucteMbl XuMudeckux dieMeHToB J[. Y. Menneneesa. 3.
3amMernenne jkene3oM Meau B pactBope cyiabdara memanm (I1). 4. 3aBHCHMOCTE CKOPOCTH XHMHUYECKOH PEAKIMU OT IMPHPOIBI PEarMpyIOMINX BEIIECTB Ha TPUMEPE
B3aMMOZECHCTBUS KUCIIOT C METaJJIaMH.

5. 3aBHCHUMOCTh CKOPOCTH XHMHYECKOM pEaKIWH OT KOHIIEHTPAIMH pPEarupyromx BeHIeCTB HAa NpPUMepe B3aMMOJACHCTBHUS IIMHKA C COJSTHOM KHCIOTOW pa3imMdHON
KOHIIEHTPAIIH.

6. 3aBHCHMOCTh CKOPOCTH XUMHUECKOH PEaKIUH OT TUIOIIAJN COMTPUKOCHOBEHUS PEarHPYIONIUX BElecTB. 7. MOIEIUpOBaHUE «KHIISIIETO CIOs». 8. 3aBUCHMOCTh CKOPOCTH
XUMHUYECKOW PEaKITUU OT TEMIIEPaTyphl pearupyIoNIuX BEIIECTB Ha IpUMeEpe B3anMoAeHcTBHs okcruaa Meau (1) ¢ pacTBopoM cepHON KUCIIOTHI Pa3IMIHON TeMIlepaTypsl. 9.
Pasnoxxenmne nepokcuga Bomopoaa ¢ momoripio okcuna mapranma (IV) m karamassr. 10. OGHapykeHHe KaTajna3bl B HEKOTOPHIX MHIIEBBIX NpoaykTax. 11. MHrnbupoBanue
B3aMMOZEHCTBUS KUCIIOT C METAJJIaMH YPOTPOITHHOM.

IIpenMeTHBIE pe3yJbTATHI 00y4eHUsI

Yyanuiicst 10JIKeH ymems:

WCIIONB30BaTh NPU XapaKTEPUCTUKE TMPEBPAIICHUI BEIIECTB MOHATHS: «XUMHYECKAs PEAKIHI», «PEAKIUU COSNUHEHUS», «PEAKIHUU Pa3JIOKEHUS», «PEaKIuh OOMeHay,
«PEAKINHN 3aMENICHHS», «PEAKIHH HEHTPaIN3alluny, <«IK30TEPMUUYECKHE PEAKIHUN», «IHIOTEPMUUYECKHE PEAKIHN», «OOpaTUMBIC PEaKINi», «HEOOpATUMBIC PEaKIIUN,
«OKHCIIATETHHO-BOCCTAHOBUTEIBHEIE PEAKINI», «TOMOICHHBIE PEAKINN», «TETePOreHHBIE PEAKIUN», «KATAINTHYCCKUE PEAKIUN», «HEKATAIUTHYCCKUE pPEaKIim»,
«TerUIOBOH 3((HEeKT XUMHUIECKOH PEAKITUI, CKOPOCTh XUMHUYECKON PEaKIIUN, «KaTaI3aToOp»;

XapaKTepH30BaTh XUMHUYECKUE AJIeMEeHThl 1—3-T0 meproaoB 1mo ux nonoxennto B [lepuonndeckoit cucrteme xumuueckux diaeMeHToB J[. M. MenneneeBa: XuMHUYECKH 3HAK,
MOPSKOBBI HOMEP, TEePHOl, TPyIIa, MMOArPYIa, OTHOCUTENbHAS aTOMHAs Macca, CTPOEHWE aTtoMma (3apsij sapa, YMCIIO MPOTOHOB W HEUTPOHOB B sApe, OOIIee YUCIIO
AJIEKTPOHOB, pacIpeeNeHrne 3JEKTPOHOB TI0 3JIEKTPOHHBIM CIIOSIM, ITPOCTOE BEIIEeCTBO, (JOpMYyiia, HA3BaHWE W THII BBICIIIErO OKCUAA W THAPOKCHIIA, JIETYYEro BOJOPOTHOTO
coemMHeHUs (11 HEMETaJIOB));

XapaKTepu30BaTh OOIIMEe XMMHYECKHE CBONCTBAa aM(OTEPHBIX OKCHUIOB W THAPOKCHUIOB; IMPUBOIUTH TPUMEPHI PEAKINH, IMTOATBEPKAAOIINX XUMHYECKHE CBOWCTBA
aM(OTEPHBIX OKCHJIOB U THIIPOKCHJIOB;

JIaBATh XapaKTEPUCTUKY XUMHYECKUX PEaKIMi M0 YHCIY M COCTABY MCXOIHBIX BEIIECTB M MPOMYKTOB PEAKIIMH; TEIIOBOMY 3((eKTy; HalpaBIEHUIO MPOTEKAHUS PEaKIUH;
WM3MEHEHUIO CTEMEHEH OKHUCIIEHUS 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO UCXOAHBIX BEIIECTB; YYACTUIO KaTaIM3aTopa;

OOBSICHATh M TPUBOJIUTH MPHUMEPHI BIUSHUSA HEKOTOPBIX (DAaKTOPOB (MPUPOMAA PEArMpyIONIMX BEIIEeCTB, KOHIIEHTPAIlMs BEIIECTB, JABJICHUE, TeMIlepaTypa, KaTtajau3aTop,
MTOBEPXHOCTh COMPUKOCHOBEHUS PEarupyIOIINX BEIIECTB) HA CKOPOCTh XMMHYECKUX PEaKITUi;

HaOJIIO/IATh U OITUCHIBATH YPABHECHUS PEaKIMI MEXy BEIIECTBAMU C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UM POJHOT0) S3bIKA U S3bIKA XUMUH;

MPOBOJIUTH OIIBITHI, TIOATBEPKIAIOININE XUMHUCECKIE CBONCTBA aM(OTEPHBIX OKCHJIOB M THAPOKCUJIOB; 3aBUCUMOCTh CKOPOCTH XHMMHUYECKOH pPEeaKIiu OT Pa3InYHBIX (DaKTOPOB



(HpI/IpOILa pearupyromux BEUICCTB, KOHIICHTPAlUs BEIICCTB, JaBJIICHUEC, TEMIICPATypa, KaTaJIn3aToOp, IOBCPXHOCTH COIPUKOCHOBCHHUA PCArupyrommnx BGIIIGCTB).

MetanpeaMeTHble pe3yJibTaThbl 00yUeHusl

VYuamuiics 10JKeH yMentb:

ONPEIEISITh 1Eelb y4eOHOH ASITENFHOCTH C IIOMOIIBIO YYUTEIS U CAMOCTOSITENLHO, MICKATh CPENICTBA €€ OCYILECTBICHHS, Pa0doTas 1Mo TUIaHy, CBEPSATH CBOH JICUCTBHS C LETbIO
" 1pu HCO6XOZ[I/IMOCTI/I HUCIIPaBJIATH OHH/I6KI/I C IOMOMIBIO YUHUTEIISA U CaMOCTOATCIIBHO,

COCTaBJIATh AHHOTALIUIO TEKCTA;

CO3J1aBaTh MOJICIN C BBIJICICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BbEKTa U MPeJCTaBICHHEM UX B IPOCTPAHCTBEHHO-TPAQUUECKON HITH 3HAKOBO-CUMBOIMYECKOH (opMe;
ONPEAEIsITh BUABI KiIacCH(PHUKAIUK (€CTECTBEHHYIO M HCKYCCTBEHHYIO);

OCYIIECTBIIATH MPSAMOE AETYKTUBHOE JJOKA3aTEIbCTBO.
Tema 1. Metamabl (15 u)

[Tonoxenue meraiios B Ilepuonuyeckoil cucreMe xumudeckux aaemeHToB /. 1. Menaeneesa. Metaimmyeckass KpUCTAIMYECKAsT PELIETKA U METAJUIMYECKAsk XUMUYECKas
cBs3b. O0mme gusnueckue cpoiictBa MerasuioB. CIUIaBbl, UX CBOWCTBA M 3HAUEHHE. XMMUYECKHE CBOMCTBA METAJIOB KAK BOCCTAHOBHUTENIEH, 4 TAKIKE B CBETE UX IOJIOKEHUS
B DJIEKTPOXMMHYECKOM PSAY HampsDKEeHUH MeTauioB. Koppo3ust MeTauioB U criocoObl 60ps0s! ¢ Hell. MeTtams! B mpupoze. O6mue criocoObl MX MOMydeHHUS.

OO0masi XxapakTepHCTHKA MIeJTOYHBIX MeTa/LI0B. Metautel B mpupoze. O6mme crioco0sl nx monyderus. Ctpoenue atomoB. [1[emodnsie MeTamsl — IPOCTHIE BEIIECTRA.
Baxnelime coelMHEHUsT MIETOYHBIX METaNIOB — OKCHJBI, TUAPOKCUIBI U CONHU (XJIOpUJBI, KapOOHATHI, CyIb(aThl, HUTPAThl), UX CBOHCTBA W NMPUMEHEHHE B HAPOIHOM
xozsaiicTBe. Kanmitaeie yio0peHus.

O0uIasi XapakTepUCTUKA YJIEMEHTOB TJ1aBHOIi moarpynnsi || rpynnel.

Crtpoenne atomoB. lllenodnozeMenbHbIE METAIIBI — MPOCTHIE BEIIeCTBA. Ba)kHEHIMe COeAWHEHUS IEIOYHO3EMENbHBIX METaJUIOB — OKCHABI, THAPOKCHUIBI U CONH
(xs10puIBl, KapOOHATHI, HUTPATHI, CyIbdatThl, (hocdaThbl), KX CBOWCTBA U MPUMEHEHUE B HAPOJAHOM XO3SICTBE.
AJIFOMUHH.

Crpoenue aToma, (PU3NYECKHE U XUMUYESCKUE CBOWCTBA MPOCTOro BemecTBa. CoeMMHEHUs aTFOMUHHAS — OKCHJT U THIPOKCH, UX aM(DOTEpHBIN XapakTep. BakHeiimue conu
amoMuHus. [IpuMeHeHre aatOMUHNS U €r0 COSANHEHU.

Keueso.

CtpoeHue atoMma, (pU3NUecKUe H XUMUUYECKUE CBOMCTBA IIPOCTOro BemecTsa. I'enerndeckue psjpl Fe™ u Fe™ .

Bakuelimme conn jxene3a. 3HaUEHHE JKele3a M ero COSAMHEHWH IS IIPUPOJIBI K HAPOTHOTO XO3SIHCTBA.

JdemoncTpanum.

OO0pa3subl mETOYHBIX W MIETOYHO3eMENbHBIX MeTaiioB. OOpasubl crutaBoB. B3amMopeiicTBre HaTpus, IMTHS W KaJblUA C BOAOHW. B3ammoneiicTBHe HATPHS W Marfus C
KUCIIOpomoM. B3auMoseiicTBrue MeraiuioB ¢ Hemerauiamu. [lomydenne ruapokcunos xernesa (II) u (111).

JlabopaTopHble ONBITHI.

12. BzaumopeiicTBHE pacTBOPOB KUCIOT W conell ¢ merammamu. 13. O3HakomileHHe ¢ pynamu xenesa. 14. OxpammBaHWe TNIAMEHH CONSIMH IMETOYHBIX MeTayuioB. 15.
B3aunmopnelictBue kanpuus ¢ Bogoil. 16.Ilonydyenne ruipokcuaa KaabUus U UCCIEIOBAHUE €O CBOICTB.

17. Tlony4eHre THAPOKCHIA aIFOMUHMS M UCCIIEI0BaHUE ero cBoMcTB. 18. B3anmoeiicTBre sxenesa ¢ cosstHor kucimotoi. 19. TTonyuenue ruapokcuaos xenesa (1) u (1) u
M3y4eHUE UX CBOWCTB.

IIpenmeTHbIE pe3yabTAThI 00y4YeHUA

Yyamuiicst 10JIKeH ymens:

WCIONb30BaTh TPU XapaKTEPUCTHKE METAUIOB M WX COCAWHEHWUH MOHSTUS: «METAJUIbD», «PSJl aKTUBHOCTH METAJJIOBY», «IIEJIOYHBIE METAIUIBD), «IIEIIOYHO3EMENbHEIE
METaJUIb», MCIIOJNB30BaTh WX MPHU XapaKTePUCTUKE METaUIOB; J1aBaTh XapaKTEPUCTUKY XMUMHUYECKHX 3JIEMEHTOB-METAJUIOB (IETOYHBIX METaJUIOB, MAarHHS, KallbIus,
AIIOMUHMSL, JKele3a) Mo UX mnosnoxeHnuto B Ilepuonnueckoit cucreme xumuueckux 3iementoB /. M. MenneneeBa (XMMHUYECKUI 3HAK, TIOPSAKOBBIA HOMEp, MEPUOA, TpyIIa,
MOArPYIIa, OTHOCUTENbHAS aTOMHAs Macca, CTpOeHUE aToMa (3apsil siapa, YUCIO MPOTOHOB U HEWTPOHOB B spe, OOIIee YKCIIO AJIEKTPOHOB, pacipeielieHHe 3JIEKTPOHOB O
3JIEKTPOHHBIM CJIOSIM), IPOCTOE BELIECTBO, (POPMYJia, Ha3BAHUE U THII BBICILIETO OKCUAA U THAPOKCUIA);

Ha3bIBaTh COCAMHEHHS METaJJIOB U COCTABIIATH UX OPMYJIBI TI0 Ha3BaHUIO;

XapaKTepH30BaTh CTPOCHHUE, 00IIMe GPU3NIECKIE 1 XUMUYECKHE CBOUCTBA MPOCTHIX BEIECTB-METAIIIOB;



OOBACHSTHL 3aBUCHMOCTHL CBOMCTB (I/IJ'II/I npeacKa3biBaTh CBOﬁCTBa) XUMHUYCCKUX 3JJICMCHTOB-MCTAJIJIOB (paI[I/ch, METAJNINYECKUE CBOMCTBA 9JICMCHTOB, OKHCIHUTCIBHO-
BOCCTaHOBHUTCILHBIC CBOMCTBA SHGMGHTOB) n OGpaSyCMLIX MU COCI[I/IHCHI/Iﬁ (KI/ICJ'IOTHO-OCHOBHLIG CBOMCTBA BBICHINX OKCHUJAOB W THAPOKCHUAOB, OKHUCIUTCIBLHO-
BOCCTaAHOBUTCIIBHBIC CBOfICTBa) OT IIOJIOKCHUS B HepHOI[H‘IeCKOﬁ CUCTEMEC XUMHUYCCKHX 2JICMCHTOB I[ . MCHI[CJ'ICCB&;

OITMCBIBATh O6HII/IG XHUMHYCCKHE CBOMCTBA METAJLIOB C IIOMOIIBKO €CTCCTBCHHOI'O (pYCCKOl"O NIn pOI[HOl"O) SA3bIKA U A3bIKa XUMUU,

COCTaBJIATh MOJICKYJIAPHBIC YPaBHCHUA pCaKHHﬁ, XapaKTCPUIYIOMINX XUMHNYCCKUC CBOMCTBa METAJUVIOB M HX COCHHHGHHﬁ, a TAaKXKC JJICKTPOHHBLIC YPaBHCHUSA ITPOILCCCOB
OKHCJICHUA-BOCCTAHOBJICHHU

YpaBHCHUA SHGKTpOHHTH‘IeCKOfI Aucconuanuu, MOJICKYJISIPHEBIC, ITOJTHBIC U COKPAIICHHBIC HOHHBIC YPABHCHUA peaxuuﬁ C Y4aCTHEM BJICKTPOJIMTOB,

yCTaHABJIUBATH MPUYUHHO-CIICACTBEHHBIC CBS3H MEXKY CTPOCHUEM aTOMa, XMMUYECKON CBA3BIO, TUIIOM KPUCTALTMYECKONW PEISTKH METAJNIOB M UX COSTUHCHUM, X OOIIUMHU
(PM3HYECKUMH M XMMUYECKHMH CBOHCTBaMU;

ONHMCHIBATh XUMUYECKUE CBOMCTBA IIETOYHBIX U MIETIOYHO3EMETBHBIX METAIIIOB, a TAK)KE aJTIOMUHUS ¥ JKEJIe3a M UX COSNUHEHHUI ¢ MTOMOIIBIO0 €CTECTBEHHOT'O (PYyCCKOTO MITH
POIIHOTO) SI3BIKA U SI3BIKA XUMHWU,

BBITIOJIHSATH, HAOJIOATh U OMUCHIBATH XUMUYCCKUN SKCIIEPUMEHT 110 PaCliO3HABAHHMIO BAKHEUIITMX KATHOHOB METAJLJIOB, THAPOKCHU/]-HOHOB;

AKCIIEPUMEHTAIBHO UCCIIEIOBATH CBOMCTBA METAJIOB M MX COSMUHEHUN, PelIaTh SKCIIEPUMEHTAILHBIE 3a]Ja4H 110 TeMe «M eTalTby;

ONMHCHIBATh XUMUYIECKHI IKCIIEPUMEHT ¢ TTIOMOIIBI0 €CTECTBEHHOTO (PYCCKOT0 HMIJIM POTHOTO) SI3BIKA U SI3bIKA XUMUM;

MIPOBOJUTE PACUETHI 110 XUMUYIECKUM (OPMYIIaM M YPaBHEHHSIM PEAKITHH, TPOTEKAOIINX C yIaCTUEM METAIIOB M KX COSAMHECHIH.

MeTtanpeaMeTHbIe pe3ybTaThl 00yYeHUs1

Yyamuics 10JKeH yMentb:

paboTaTh MO COCTAaBIEHHOMY IUIaHY, MCIOJB3yS Hapsmy C OCHOBHBIMH U JIOTIONHUTENBHBIE CPeACTBa (CIPaBOYHYIO JUTEPATYypy, CIOKHBIE mpudopsl, cpencrtsa MKT); c
MTOMOIIIBIO YUUTENS OTOMPATh IS pemieHus y9eOHbIX 3a7ad He0OOXOMMbIE CJIOBApH, SHIIUKIONEINH, CIIPAaBOYHUKH, SJIEKTPOHHBIE TUCKH;

COIOCTAaBIIATh M OTOMPATh HH(POPMAIINIO, ITOTYIEHHYIO U3 Pa3IMYHBIX HCTOYHUKOB (CIOBapH, SHIIUKIIONIEANH, CIIPABOYHHUKH, JIEKTPOHHBIE TUCKH, ceTh MHTEpHET);
MIPECTaBIIATH WH(OPMAIIUIO B BUJIE TAOIHUI], CXEM, OIIOPHOTO KOHCIIEKTa, B TOM 4Uucie ¢ mpumeneHneM cpencts UKT;

0(hOPMIISTE CBOM MBICIIH B YCTHOM M MMICHMEHHOM PEYH C yIE€TOM CBOMX YUEOHBIX M JKU3HCHHBIX PEUEBBIX CHUTYAIIHHA, B TOM Uncie ¢ mpuMeHeHueM cpenacts UKT;

COCTaBJISITh PEICH3HIO HA TEKCT;

OCYIIECTBIIATH JOKA3aTEIbCTBO OT MPOTUBHOTO.

Tema 2. TIpakTukym 1. CBoiicTBa METALI0B M X coequHeHui (3 1)

1. OcymiecTBieHHE TICTOYKH XUMHUECKHUX MpeBpaineHnii. 2. [lonydeHre u cBONCTBAa COEMMHEHNH MeTaJIoB. 3. PelreHne sKcrepuMeHTANIBHBIX 33729 Ha paclio3HaBaHUE U
MONTyYeHH e COSIMHEHN I METaIJIOB.

IIpeameTHbIE pe3yabTaThl 00y4eHUs

Yyanuiicst J0JIKeH ymens:

oOpamaThcs ¢ 1a00paTopHEIM 000pPYyIOBaHNEM U HarpeBaTEIbHBIME TPHOOPaMH B COOTBETCTBUU C MPABHIIAMHU TEXHUKH O€301IaCHOCTH;

HaO0IIO/IaTh 32 CBOMCTBAMH METAJUIOB U MIX COSAMHEHUH U SIBICHUSMU, IPOUCXOISAIINMHE C HUMHU;

OIMCHIBATh XUMUYECKHI SKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOT0 MIIA POAHOTO) SI3bIKA U SI3bIKA XMMUU;

JIeNaTh BHIBOJIBI TI0 Pe3yJIbTaTaM IPOBEEHHOT O KCIIEPUMEHTA.

MetanpeaMeTHble pe3yJibTaTbl 00y4eHHsI

Yyamuiicst J0JIKeH ymens:

OIIPENeNATh, UCXOMS U3 y4eOHOH 3a1aur, HEOOXOUMOCTh UCTIONH30BaHUS HAOIFOICHUS WITH SKCIIEPUMEHTA.

Tema 3. Hemeramnbr (25 4)

OOmas xapakTepucTHKa HEMETaJuIOB: monioxkeHne B [lepmogmueckoil cucreme xumudeckux oiemeHToB [l M. MenneneeBa,0co0eHHOCTH CTPOEHUSI aTOMOB,
3NIEKTpoOTpULAaTENbHOCTS (J0) KakMepa «HeMeTaTnaHoCTHY, psin D0. Kpucramimyeckoe cTpoeHre HEMETaJUIOB — IMPOCTHIX BelecTB. Aiorponus. Ousndeckue cBoicTBa
HeMeTaJu10B. OTHOCUTENBHOCTD NOHSATHI «METaJUl» U «HEMETaIL».

Bonopoa.Ilonoxenne Bonopona B Ilepmonuueckoil cuctemMe xummdeckux anemeHToB [I. M. MenneneeBa. CtpoeHue atoma M MoyeKyibl. DU3MYECKHE U XUMHYECKUE
CBOWCTBa BOAOPO/A, €0 MOJyYEHUE U IPUMEHEHHE.



Bopa.

Crtpoenue Monekynbl. BomopomHas XxuMudeckasi cBsi3b. Du3MUecKrue CBONCTBA BOIBL. AHOMAaJIUU CBOWCTB BOABL. ['uapodunbHble ¥ THAPO(GOOHBIE BeliecTBa. XUMHUUYSCKUE
cBoiictBa BOAbl. Kpyroeopor Bomwsl B mpupozae. Bomooumcrka. Aspaius Boabl. BeiToBbie (GmibTpbl. MuHepasibHbIC BOJIBL JMCTHIIMpOBaHHAs BOJA, €¢ IMOJYyYCHUE U
MPUMEHEHHE.

OO0masi XxapakTepuCTHKA raJIOreHoB.

Crpoenue aTomMoB. [IpocThie BemiecTBa 1 OCHOBHBIC COCTMHEHHSI TAJIOTEHOB, UX CBOWCTBA.

Kpatkue cBenenus o xiope, 6pome, ¢prope u oae. [IpuMeHeHre raloreHoB U UX COeIMHEHNH B HAPOIHOM XO3SIHCTBE.

Cepa.

Crpoenue aToma, aJsIOTPOINHs, CBOMCTBA U TpuMeHeHre pomOudeckoit cepbl. Oxcunsl cepol (1V) u (VI), ux nmonydenue, cBoricTBa u npuMeHenne. CepHas KUCIIOTa U €€ COJIH,
UX IIPUMEHEHUE B HAPOJHOM X03s1icTBE. [IpOM3BOACTBO CEPHON KUCIIOTHI.

A30T.

CrpoeHne aToMa U MOJEKYJbI, CBOHCTBA MPOCTOrO BEIIECTBA. AMMHUAK, CTPOCHHUE, CBOMCTBA, MONydyeHHne W npuMeHeHne. Collu aMMOHUsI, WX CBOKMCTBA M NMPHMEHEHUE.

Oxcuet azora (I1) u (1V).

A30THasl KHCIIOTa, €€ CBOWCTBA ¥ pUMeHeHrne. HUTpaTbl 1 HUTPUTHI, TpodiieMa X COJlEpKaHUs B CENTLCKOXO3SCTBEHHOW MPOMYKIIUU. A30THBI € yJI00pEHHUS.

Dochop.

CtpoeHue aToMa, aJUTOTPOITHS, CBOHCTBa Oenmoro u kpacHoro gocdopa, ux npumerenne. OcHoBHbIe coenuHeHus: okcua pocdopa (V) u oprodochopras kuciora, Gocdarsi.

®docdopHbIe yI00pEeHNS.

Yraepon.

Crpoenne aToma, aluIoTponws, cBoiicTBa Moaudukarmii, mpumerenne. Oxcusl yriaepona (1) u (IV), ux cBoiicTBa u nmpuMenenune. KapboHaThl: KaJIbIUT, COAA, IMOTAII, HX
3Ha4YeHUE B IPUPOJIE U KU3HU YEJIOBEKA.

Kpemunii.

Crpoenne aToMa, KPUCTAJUTHUECKHI KPEMHMIA, ero coiictBa u npumenenne. Oxcun kpemuus (IV), ero mpupomnbie pasHOBHAHOCTH. CHIMKATHL 3HAYCHHE COETUHEHUI
KpEMHUS B )KMBOH U HEeXUBOM npupoje. [loHsTHE 0 CHIIMKAaTHOW MPOMBIILIEHHOCTH.

JdemoHcTpanuu.

OOpasup! rajoreHoB — IPOCTHIX BellecTB. B3aumoneiicTBuEe TajoreHoB C HATPUEM, C aJIOMHUHMEM. BpiTecHeHHe xyiopoM OpoMa MM MOAAa M3 PAacTBOPOB HX COJEH.
B3auMopnelictBue cepbl ¢ MeTalsIaMH, BOJOPOIOM U KUCIOpOAOM. B3anmozaeicTBue KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbt0. [Ioriomnienne yriieM pacTBOPEHHBIX
BEIIIeCTB I Ta30B. BoccranoBnenne Mean u3 ee okcua yriaeM. OOpasmbl TPUPOAHBIX COENMHEHHH XJtopa, cepbl, ocdopa, yriaepona, kpema ust. OOpas3msl BayKHEHIITIX IS
HapOIHOTO X03siCTBa Cynb(aToOB, HUTPATOB, KapOOHATOB, GoctaToB. OOpa3mbl cTEKIA, KEPAMHUKH, IIEMEHTA.

JlabopaTopHble ONBITHI.

20. Ilonyuenue u pacro3naBanue Bogopona. 21. MccnenoBanrue NoBepXHOCTHOI'O HATSDKEHUS BOAbl. 22.PacTBopeHne mepMaHraHaTa Kaiausl WiIM MEAHOTO KyIopoca B BOJE.

23. I'mpparanus o6e3poxerHoro cynbdata meau (11). 24. VzroroBneHne THIICOBOTO OTIIEYATKA.

25. O3HaKOMITEHHE C KOJIIEKITEeH OBITOBBIX (QIIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM MUHEpaIbHOU BoAbl. 27. KadecTBeHHAas peakius Ha raoreHu1-uoHbL. 28. [lomydenue
n pacrnozHaBanue kuciopozaa. 29. I'openme cepsl Ha Bozgyxe M B kuciopoxe. 30.CBoiicTBa pa30aBiieHHOW cepHOW Kuciorel. 31. M3ydeHue CBOMCTB aMMmuaka. 32.
PacnoznaBanue coneil ammonus. 33. CBoiicTBa pa30aBieHHONW a30THOW KuCiIOTHL 34. B3anMonelcTBHE KOHLEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Menpto. 35. I'opeHue
¢dochopa Ha Bo3gyxe u B kuciopoxae. 36. PacnosnaBanue docdaron. 37. ['operne yrius B kucmopose. 38. [lomyueHrne yronbHOW KHCIOTHI M W3YyYEHHE €€ CBOWMCTB. 39.
[lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue rugpokapbonara Hatpus. 41, [lomydyeHne KpeMHEBOI KUCIOTH U U3YYEHHE €€ CBOMCTB.

IIpenMeTHBIE pe3yJbTATHI 00y4YeHUSs

Yvyamumiics 10JKeH ymems:

HCIOIb30BaTh NPU XapaKTEPUCTUKE METAJUIOB M MX COSAMHEHHWH MOHATHS: «HEMETAJIIbI», «TaJOr€HbI», «aJIOTPOIHbIE BUJJOU3MEHEHUY, «KECTKOCTh BOJBD», «BPEMEHHAs
KECTKOCTb BOABI», «IIOCTOSHHASI )KECTKOCTh BOIBD, «00IIast )KECTKOCTh BOABLY;

JaBaTh XapaKTEPUCTUKY XUMHYECKHUX 3JIEMEHTOB-HEMETAJIOB (BOAOpOIA, TajoOreHoB, KHCIOpOAa, cephl, a3ora, (ocdopa, yriepoma, KpeMHHs) MO HX IOJIOKEHHIO B



[lepronnyeckoii cucreme xumudeckux 3nemenToB Jl. M. MenaeneeBa (XuMu4eckuii 3HaK, MOPSKOBBIA HOMEp, IEPUOJ, TPYyIIa, IOArPYIINa, OTHOCUTENbHAS aT OMHasl Macca,
CTpOEHHE aToMa (3apsij siIpa, YUCIO MPOTOHOB M HEMTPOHOB B siApe, 00Iee YHCIIO IEKTPOHOB, paclpeeleHHe SIEKTPOHOB 10 JIEKTPOHHBIM CJIOSIM), TIPOCTOE BELIECTBO,
¢dbopmyna, Ha3BaHUE U TUII BBICILIETO OKCUAA U TUAPOKCUIA, (OpMyIia U XapakTep JIeTy4ero BOIOPOJHOTO COSTMHEHUS);

Ha3bIBaTh COCAMHEHHS HEMETAIIIOB M COCTABIIATH HX (DOPMYIIBI 110 HA3BAHHIO;

XapaKTepu30BaTh CTPOCHHUE, 00IIMe QU3NIECKIE 1 XUMUYECKHE CBOWCTBA MPOCTHIX BEIECTB-HEMETAILIOB;

OOBSCHITH 3aBUCHUMOCTH CBOMCTB (MJIM TIPEICKa3bIBATh CBOMCTBA) XMMHYECKHX 3JIEMEHTOB-HEMETAUIOB (PaaiycC, HEMETaNIMYEeCKHE CBOMCTBA JJIEMEHTOB, OKHCIUTEIBHO-
BOCCTaHOBHUTENIBHBIE CBOWCTBA JJEMEHTOB) M O0pa3yeMbIX MMM COCIUHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJOB M THUIAPOKCHAOB, JETYYHX BOIOPOAHBIX
COEIIMHEHUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOICTBA) OT mosyoxkeHus B [leproanueckoii cucteme xumuyeckux anemeHToB /1. 1. Menneneesa;

OIUCHIBATH OOIINE XHMUYECKIE CBOHCTBA HEMETAIJIOB C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH POAHOIO) SI3BIKA U S3bIKA XMMHH;

COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHUS PEAKIINi, XapaKTepU3YIOIINX XHMHUYECKHE CBOWCTBA HEMETAJUIOB M MX COENMHEHHH, a TakKe AJIEKTPOHHBIE YpaBHEHHS MPOILIECCOB
OKHCIIEHHSI-BOCCTAHOBJICHHUS;

YpaBHEHUS 3JIEKTPOIUTUIECKOI ANCCOMALNN; MOJIEKYJIISIPHBIE, TTOJHBIE U COKpAIIEHHbIE MOHHBIE YPaBHEHMS PEAKIN ¢ yIaCTHEM 3JIEKTPOIUTOB;

YCTaHaBIIMBATh MPUYNHHO-CIIEJICTBEHHBIE CBSI3U MEXIY CTPOSHHEM aToMa, XUMUYECKOH CBSA3bI0, TUTIOM KPHCTAJUIMYECKON PEIIETKH HEMETAJUIOB U UX COETUHEHUH, UX
00IUMY (PU3UISCKUMH ¥ XHMUYECKHMU CBOWCTBAMU;

OIUCHIBATh XMMUYECKHIE CBOWCTBA BOJOPOJIA, TAJIONeHOB, KUCIOPO/a, cephl, a30ota, pocdopa, rpadura, anMasa, KpeMHHUS U UX COSAMHEHHN C IIOMOIIBIO €CTECTBEHHOTO
(pyccKOro MM pOIHOTO) S3bIKA U S3bIKA XUMUH;

OITUCHIBATH CIIOCOOBI YCTPaHEHHSI KECTKOCTH BOJIBI U BBHITIOJHATH COOTBETCTBYIONIMY UM XHMUYECKHH SKCIIEPUMEHT;

BBITIONTHSATH, HAOMIONATh U OMKCHIBATH XMMUYECKHIA SKCIIEPUMEHT 10 PAaCHO3HABAHHIO MOHOB BOJIOpPOJAa M aMMOHWUs, Cyibdar-, kapOoHaT-, cuiukar-, pocdar-, xmopun-,
OpoMUI-, O I-NOHOB;

SKCIEPUMEHTAIIBHO UCCIIEA0BAaTh CBOMCTBA METAIUIOB U X COCIMHEHNMN, PEIaTh dKCIIEPUMEHTANIBHBIE 3a/1a4H 110 TeMe «Hemerambn;

OIUCHIBATh XMMUYECKHH SKCIEPUMEHT € IIOMOIIBIO €CTECTBEHHOTO (PYyCCKOr0 MIIM POIHOIO) SI3bIKA U A3bIKA XUMMUU;

IIPOBOAUTH PAcUEThl 110 XUMUYECKUM (POPMYJIaM U ypaBHEHHUSIM Peakiuil, MPOTeKaroIUX ¢ yYaCTHEM HEMETAJIJIOB U UX COCIUHEHUH.

MeTtanpeaMeTHbIe pe3y/IbTAThl 00yUeHHUs

Yyanuiicst J0JIKeH ymems:

OpraHU30BbIBATh YUeOHOE B3aUMOACHCTBHE B IPYyMIIE (PACHIPEACIATh PO, OrOBApPUBATECS APYT € APYTOM U T. 1.);

HPEABUICTh (IPOrHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PELICHUN;

MIOHUMATh IPUYMHBI CBOETO HEyCIleXa U HAXOAUTh CIIOCOOBI BBIXO/A U3 3TOH CUTYaLUH;

B IMAJIOre C YUYUTEIEM YUUTHCS BhIpabaThIBATh KPUTEPHH OLICHKU M OIPENENATH CTENEHb YCIEIHOCTH BBIIOJIHEHUS CBOEH paboThl U pabOThI BCEX, UCXOS U3 UMEIOLINXCS
KpPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUH OLIEHKH W IOJIb30BATHCA UMHU B XOJI€ OLICHKH M CAMOOLIEHKH;

OTCTaNBaTh CBOIO TOUKY 3pEHUS], ApTYMEHTHUPYSI €€;

MOATBEPKAATh apIyMEHTHI (haKTaMu;

KPUTHYHO OTHOCHTBCS K CBOEMY MHEHUIO;

CIIyLIaTh APYTUX, BITATbCA IPUHUMATH IPYTYIO TOUKY 3pEHUs, ObITH TOTOBBIM H3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBIIATH pedpepat 1o onpeaeneHHol Gopme;

OCYILECTBJIATE KOCBEHHOE Pa3AeIUTENBHOE 10KA3aTEIbCTBO.

Tema 4. IlpakTukym 2. CBoiicTBa coequHeHuii HemeTa110B (3 4)

1. Pemenue skcnepuMeHTaIbHBIX 3azad o teme «lloarpymma rajoreHoB». 2. Pemenne skcrepuMeHTanbHBIX 3a7au no Teme«lloarpynma kuciopoma». 3. Pemenue
SKCIepUMEHTANBHBIX 3amau no teme «llonrpynma aszora». 4. Pemenue skcrepuMeHTanbHBIX 3azad 1no teme «lloarpymma yrmeponma». 5. Ilomywenue, coOupanue u
pacro3HaBaHuE ra3os.

IIpenMeTHBIE pe3yJbTaThI 00y4eHUSs
VYyamuiics 10JKeH ymems:
oOpataThces ¢ 1abopaTopHBIM 000pYJOBaHUEM U HAIPEBATENLHBIMU MTPUOOPAaMU B COOTBETCTBUY C IPaBUJIAMH TEXHUKH 0€30MaCHOCTH;



H36HIOI[3TI) 3a CBOMCTBAMH HEMETAJLIOB M UX COCAUHCHUIN U ABJICHUAMU, IPOUCXOAAIINMU C HUMU,

OIUCHIBATh XMMUYECKHH SKCIIEPUMEHT C TIOMOLIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJHOI0) SI3bIKA M S3bIKa XUMUM;
JIeNIaTh BBIBOABI 110 PE3yJIbTaTaM MPOBENECHHOI O 3KCTIEPUMEHTA.

MertanpeaMeTHbIe pe3yJbTaThI 00y4eHUs!

Yyanuiics 10JI:KeH yuems:

OIpeneNsATh, HCXOI1 U3 yueOHO! 3a1a4i, HEOOXO0JUMOCTb UCTIOIb30BaHUS HAOMIOEHHS HITH SKCIIEPHMEHTA.

1 IIpu AByX4acoBOM IIAHWPOBAHUH MPOBOATCS TOIBKO MpakTHUecKue padboTsl 1, 2 u 5.

Tema 5. O0001IeHne 3HAHNH 110 XUMHUH 32 KypC OCHOBHOM 1IK0JIbI. [loaroroska

K rocyaapcreeHHoii uroropoii arrecranun (F'MA) (10 u)

ITepuoanueckuii 3axon u Ilepuoguueckas cucrema xumuueckux 3yneMeHToB . Y. MenzaeneeBa. @uU3MUecKuid CMBICI MOPSAJKOBOIO HOMEpA 3JIEMEHTA, HOMEPOB MEPUOJA U
T'pYIIIBL. 3aKOHOMepHOCTI/I H3MEHEHHS CBOMCTB DJIIEMEHTOB U NX COG,Z];I/IHeHI/Iﬁ B II€pUOJAax U rpymriax B CBETEC Hpel];CTaBJ'[eHI/Iﬁ O CTPOCHHUH aTOMOB 3JICMCHTOB.

3HaueHune MEPUOANYICCKOIr0o 3aKOHaA. BI/IIIBI XUMHUYECKHUX CBS3EW W TUIIBI KPUCTAJUIMYECKUX PCUICTOK. BzaumocBs3p CTPOCHHUA U CBOMCTB BCIIICCTB. KHaCCI/I(i)I/IKaHI/ISI
XUMWYECKUX PEAKIHNH 110 pa3IMIHbIM IIPU3HAKAM (YUCIIO U COCTaB PEATHPYIONINX U 00pa3yIONIUXCs BEMIECTB; HAININE

rpaHuIBl paszmena (as; TermaoBoi >QQeKT; n3MEeHEeHNe CTeleHell OKHUCISHHWsS aTOMOB; HMCIIONIb30BAaHUE KaTalW3aTopa; HarpaBieHue mpoTekaHus). CKOpOCTh XMMHUYECKHX
peakumii u GaxTopsl, BIUMIOmMe Ha Hee. OOpaTUMOCTh XUMHUIECKHX PEAKIIMA U CITOCOOBI CMEIIEHUST XHMHUIECKOTO PAaBHOBECHS.

[IpocTeie u cnoxHbIE BemecTBa. MeTaisl 1 HeMeTasutbl. | 'eHeTndeckue psapl MeTauia, HeMeTaia | mepexoqHoro Meramia. OKCHIIBIM TUAPOKCHIIBI (OCHOBAaHUS, KHCIIOTHI,
am(poTepHbIe THAPOKCUIBI), conr. VX cocTaB, KiacCHpUKAIWs U 00IIe XUMUYECKE CBOMCTBA B CBETE TEOPHUH JIEKTPOTUTHUECKONW AHUCCOITUAIIH.

JInyHOCTHBIE pe3yabTaThl 00yYeHHsA

Yyanuiics 10JIKeH:

3HamMb U NOHUMAamb. OCHOBHBIE WCTOPHYECKHE COOBITHS, CBS3aHHBIE C PAa3BUTHEM XWMHW W OOIIECTBA; JOCTIDKEHHS B 00JACTH XWMHHM W KyJIbTYpHBIE Tpagurnuu (B
YaCTHOCTH, HAy4YHBIE TPAJUINH) CBOEH CTPaHbI; OOIEMUPOBBIE JOCTIKEHUS B O0JACTH XUMHUH; OCHOBHBIE IIPUHITUIIBI M TIPAaBUJIa OTHOIIEHUS K TIPHUPOJIE; OCHOBHI 3J0POBOTO
o0pa3a KU3HHU U 310pOBbecOSPEraromuX TEXHOIOTHH;

MIpaBMJIa TIOBEICHHUS B YPE3BBIYaHBIX CUTYAINIX, CBA3AHHBIX C BO3JCHCTBHEM PA3TMYHBIX BEIIECTB; OCHOBHBIE MMPaBa M 00SI3aHHOCTH IPaKJaHUHA (B TOM YHCIIE YIaIIerocs),
CBSI3aHHBIE C IMYHOCTHBIM, MPO(ECCHOHATBHBIM H KH3HEHHBIM CaMOOIPEIeNICHIEM;

COIMABHYIO 3HAYMMOCTD U cofiep kaHue nmpodeccuii, CBI3aHHBIX C XUMUEH;

UCRBIMBIEAMb . TYBCTBO TOPIOCTH 32 POCCUUCKYIO0 XMMHYECKYIO HAYKY W YBa)KEHHE K UCTOPHUH €€ Pa3BUTHUS; YBAXKEHHE U MPUHATHE JOCTIKEHUH XUMUHU B MHPE; JTFOO0Bb K
MIPUPOJIE; YBAXKEHNUE K OKPYKAIOMUM (YJalIUMCS, YIUTEISIM, POAUTEIAM U JIp.) — YMETh CIyIaTh W CIBIIATh MapTHEpa, MPU3HABATH MPABO KaXIOTO Ha COOCTBEHHOE
MHEHHEe, TPUHUMATh PEIICHUS C yYeTOM ITO3UINA BCEX YYaCTHHUKOB; YYBCTBO INPEKPACHOTO M ICTETHYECKUX UYYBCTB HAa OCHOBE 3HAKOMCTBA C MHUPOM BEIIECTB M HX
MpeBpaIIeHNH; caMOyBa)KEHUE U SMOIIMOHAIIEHO-TIOJIOKHUTETFHOE OTHOIIIEHHE K cebe;

npu3Haeams: NEHHOCTH 3I0POBHS (CBOETO U APYTHX JFOJIEH ); HEOOXOIMMOCTh CAMOBBIPAKEHHUS, CaMOpeaTu3allii, COIIMATLHOTO IPU3HAHUS;

0CO3Haeamp: TOTOBHOCTH (MM HETOTOBHOCTH) K CAMOCTOSITENIEHBIM TIOCTYIIKaM U JeHCTBUSAM, OTBETCTBEHHOCTb 32 MX PE3YNIbTAThI, TOTOBHOCTH (MIJIM HETOTOBHOCTBH) OTKPBITO
BBIP2XKaTh U OTCTAMBATH CBOIO TIO3HUIINIO U KPUTUYHO OTHOCUTHCSI K CBOUM TIOCTYITKAM;

nPOA6AAMb: IKOIOTUIECKOE CO3HAHUE; TOOPOKEIaTeNbHOCTh, JOBEPHE U BHUMATEILHOCTD K JIFOJISIM, TOTOBHOCTh K COTPYIHUYECTBY H JIpYyk0e, OKa3aHUIO TIOMOIIH TeM, KTO
B HEHll Hyxjaercs; 00OOIICHHBIN, YCTOWYMBBIA U M30UPATENbHBIN MMO3HABATEIbHBI UHTEPEC, MHUIIMATUBY M JIFOOO3HATEIBHOCTh B U3YUYEHUM MHUpPA BEIIECTB M PEaKIIHii,
LEJIEYyCTPEMIIEHHOCTh W HACTOMYMBOCTh B JIOCTWKEHHWH IIE€el, TOTOBHOCTh K TIPEONOJICHUIO TPYAHOCTEH; YOEKIEHHOCTh B BO3MOXKHOCTH ITO3HAHUS TPUPOJIEI,
HEOOXOMMOCTH Pa3yMHOT'O HCIIONIb30BaHUS JOCTIKEHUI HAYKH U TEXHOJIOTUH ISl pa3BUTUS OOIECTBa;

yMemp: YCTAaHABIMBATH CBS3b MEKIY II€TbI0 H3YYEHUS XUMUU M TEeM, JUII Yero OHAa OCYIIECTBISETCS (MOTHBAMHM); BBIMONHATH KOPPHUTHUPYIONIYIO CaMOOIICHKY,
3aKJIFOYAIONIYIOCS B KOHTPOJIE 32 MPOIECCOM M3YYEHHS XUMHH U BHECEHUU HEOOXOIUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX 3TallaM M CIIOCO0aM M3YyYeHUs Kypca XHMUH;



BBIIIOJIHATh PETPOCIIEKTUBHYIO CAMOOLICHKY, 3aKIFOYAIOILYIOCS B OLEHKE IPOLecca U Pe3yiIbTaTa U3ydyEHUsl Kypca XMMUU OCHOBHOM ILIKOJIBbI, IOJBEJECHUU UTOIOB HA OCHOBE
COOTHECEHUS LENIEN U PE3yNbTaTOB;

CTPOUTH JKU3HEHHBIE U MPO()eCCHOHATIbHBIE IJIAHBI C YIETOM KOHKPETHBIX COIMaIbHO-MCTOPHUYECKHUX, TONUTHIECKIX U SKOHOMUYECKUX YCIOBHIA; OCO3HABATH COOCTBEHHBIC
LIEHHOCTH U COOTBETCTBUE UX

IIPUHUMAEMBIM B JKM3HU DPELICHUSAM; BECTH JUAJOI HAa OCHOBE PABHOIIPABHBIX OTHOLIEHUI W B3aUMHOIO YBAXKEHUS; BBIICISATH HPABCTBEHHBINM ACIEKT IOBEACHUS U
COOTHOCHUTH TMOCTYNKH (CBOM M JAPYTUX JIIOJIEH) U COOBITHS C MPUHATHIMUA 3THYECKHMMH HOPMaMH; B TpeeiaX CBOMX BO3MO)KHOCTEH MPOTHBOJCHCTBOBATH JIEHCTBUSM U
BIIMSTHUSIM, TIPEACTABIISIONIMM YIPO3Y JKU3HH, 30POBBIO U 0€30MAaCHOCTH JTMYHOCTH U OOIIECTBa.

Ilnanupyembie pe3yabTaThl 00y4eHUs:

BhInycKHUK HAYYHTCS

* OMKCHIBATH CBOMCTBA TBEP/IBIX, XKUKUX, TA3000pa3HBIX BEIIECTB, BHIIEISAS UX CYIICCTBEHHBIC IIPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHIO ¥ CBOMCTBAM, YCTAHABIMBATEH MPUUMHHO-CIICICTBEHHBIE CBSI3U MEXIY JaHHBIMU XapaKTePUCTHKAMHU BEIIECTBA;

* PaCKpBIBATh CMBICT OCHOBHBIX XMMHYECKHX MOHITHN «aTOM», «MOJIEKYIJIa», «XUMHUYECKUI IJIEMEHT», IIPOCTOE BEIIECTBOY», «CIOKHOE BEIIECTBOY, «BAJIICHTHOCTHY,
HCIIONIBb3YS 3HAKOBYIO CHCTEMY XUMUH;

* U300paxkaTh COCTaB MPOCTEHIINX BEIIECTB C IOMOIIBI0O XUMHUYECKUX (POPMYJT U CYIIHOCTh XMMHYECKUX PEAKIIMI C TOMOIIBI0 XMMHUYECKUX YPaBHEHUH;

* BBIUMCIISITE OTHOCHTEIHHYIO MOJIEKYJISIPHYIO W MOJISPHYIO MacChl BEIIECTB, a TAaKKE€ MACCOBYIO IOJF0 XHMHYECKOTO 3JIEMEHTa B COCIUHCHUSX IS OIEHKH HX
MPAaKTUYECKON 3HAUYMMOCTH;

* CpPaBHUBATH 10 COCTaBY OKCH/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJIaCCU(UITIPOBATH OKCUABI 1 OCHOBAHMUS 110 CBOMCTBAaM, KUCIIOTHI M COJIM TI0 COCTaBY;

* TTOJIb30BATHCS 1TAOOPATOPHBIM 00OPYOBAHUEM M XHMHYECKON TIOCYI0H;

* MPOBO/IUTH HECIOXKHbIE XMMHYECKHUE OMBITHI W HAOMIOACHHS 32 HW3MEHEHHSIMH CBOICTB BEIIECTB B IPOILECCE WX IPEBPAIEHHM; COOMIOAATh MpaBHJIa TEXHUKU
0€30MMacHOCTH TP TPOBEACHUY HAOIIIOICHU U OIBITOB;

* pa3IMYaTh AKCIEPUMEHTATFHO KUCIIOTHI M MIETOYH, TONB3YACh MHIUKATOPaMH, OCO3HABaTh HEOOXOMUMOCTH COONIOAEHHWS Mep 0e30macHOCTH TpH OOpaIieHuu C
KHCJIOTaMH | IIET0YaMHU.

* pacKpbIBaTh CMbICH niepuoauyeckoro 3akona /1. 1. Menaeneena;

* OMHCHIBATH U XapaKTEePHU30BaTh TAONINUIHYIO ()OPMY IIEPUOJIMIECKON CHCTEMBI XUMUYECKHUX 3JIEMEHTOB;

* XapaKTepH30BaTh COCTAB ATOMHBIX SIIEp W pAacCIpeleNeHrne YHCiIa DSJIEKTPOHOB IO BJIEKTPOHHBIM CIIOSIM aTOMOB XHMHYECKHX SJIEMEHTOB MAallbIX MEpHOJOB
MEPUONYECKON CUCTEMBI, a TAK)Ke KaJns U KaJbIIUs;

* pPa3TUYAThH BHJIBI XUMUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSIPHYIO, KOBAJICHTHYIO HETTOJISIPHYIO M METAITHIECKYTO;

* H300paxaTh ANEKTPOHHO-MOHHEIE (HOPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKAMU CBS3SIMH Pa3HOTO BUA;

* BBISIBIISITH 3aBHCHMOCTH CBOWCTB BEIIECTB OT CTPOEHUS X KPUCTAIUTHIECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUTHIECKIIX;

* XapaKTepU30BaTh XMMHUYECKHE JIEMEHTHI ¥ UX COSMHEHHS HA OCHOBE MOJIOXKEHHSI DJIEMEHTOB B IIEPUOINIECKON CUCTEME U OCOOEHHOCTEH CTPOCHUS UX aTOMOB;

* XapaKTepH30BaTh HAYYHOE W MHPOBO33PEHUECKOE 3HAYEHUE IMEPHOAMYECKOr0 3aKOHA M IEePHOANYECKOW cHucTeMbl xummuecknx snemeHToB J[. M. MenneneeBa;
* O0BSACHATH CYTh XUMHUYECKUX TPOIECCOB U UX NPUHIIUIHAIEHOE OTIINYHE OT (PU3NUECKUX;

* Ha3bIBATh MPU3HAKU U yCIOBUS IPOTEKAHMS XUMHUYECKUX PEAKITHIA,

* YCTaHaBIIMBATh MPUHAUIEKHOCTh XUMUYIECKON PEAKITNH K ONPEAeTEHHOMY THUITYy TIO OJHOMY W3 KIIACCH(MKAIIMOHHBIX MPHU3HAKOB: 1) 10 YHCITY M COCTABY MCXOIHBIX
BEIIECTB U MPOAYKTOB pPeakiuu (PeaKiuu COCAMHEHUs, Pa3lIOKEHHsI, 3aMEIICHUs U O0OMeHa); 2) 10 BBIJISNICHUIO WIJIA TIOTJIONMEHHUIO TEIUIOTHI (PeaKIuu 3K30TEPMUUECKUE H
SHAOTEPMHUYECKHE); 3) M0 U3MEHEHUIO CTEeIeHEH OKHCICHHUS XUMUYECKUX 3JIEMEHTOB (PEaKIIMN OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE); 4) IO 00paTUMOCTH Tporiecca (peakiuu
o0paTUMBbIe M HEOOpPATHMBIE);



* COCTaBJIATh YpPaBHEHHS SJIEKTPOIUTHYECKON NUCCOLMALMK KHCIIOT, LIETOouYei, coleif; MOoMHbIe U COKpallEHHbIE MOHHBIC ypaBHEHUS! peakiuii oOMeHa; ypaBHEHUS
OKHMCITUTENbHO-BOCCTAHOBUTENBHBIX PEAKLIN;

* IPOTHO3UPOBAThH MPOLYKTHl XMMUYECKUX PEaKHi Mo (popMyaamM/Ha3BaHUSIM HCXOTHBIX BEIECTB; OMPEACIITH UCXOAHbIE BellecTBa Mo (GopMyaamM/Ha3BaHUAM
MIPOAYKTOB PEAKIINH;

* COCTaBJIATh YPaBHEHUS peaKLUH, COOTBETCTBYIOIIMX TOCJIE0BATENBHOCTH («IIEMOYKE») MPEBpallleHNil HEOPraHUYECKUX BELECTB Pa3INYHBIX KJIaCCOB;

¢ BBIABJIATH B IIPOLECCE SKCIICPUMCHTA MTPHU3HAKKU, CBUACTCIBCTBYIOIIUE O IPOTCKAHUHN XUMHUYECKOH peaKkuuu;

* [IPUTOTOBJIATH PACTBOPHI C OIIPENEIEHHON MAacCOBOM NOJIEH PACTBOPEHHOIO BEILIECTBA;

* ONPEAENATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KUCIIOT U IIETOYEH 110 H3MEHEHHUIO OKPACKH UHIUKATOPOB;

* MIPOBOAUTH KAaUCCTBEHHLIC PECAKIIUU, ITIOATBCPIKAAIOINE HAJITMYUEC B BOAHBIX paCTBOpax BEIISCCTB OTACIILHBIX HOHOB

¢ OMPEACIATh MPUHAMICKHOCTE HCOPIraHNYCCKNX BEUICCTB K OTHOMY M3 M3YyYCHHBIX K.HaCCOB/prrIH: METaJIJIBI 1 HEMECTAJIJIbI, OKCHAbI, OCHOBaAHHW, KHUCJIOThI, COJIH,

* COCTaBJIATH (POPMYIIBI BEIIECTB 10 UX HA3BAHUSIM;

® OMnpeaciIATb BAJICHTHOCTb U CTCIICHb OKUCIICHUA 3JICMCHTOB B BCIICCTBAX

¢ COCTaBJIATH q)OpMy.HBI HCEOPraHn4CCKUX COGILI/IHCHI/Iﬁ IO BAJICHTHOCTAM M CTCIICHAM OKUCIICHHUA 3JIEMCHTOB, a TAKXKEC 3apsAJaM MOHOB, YKa3aHHBIM B Ta6J'II/IIIe
PacTBOPUMOCTH KHCJIOT, OCHOBaHUI U COJIEN;

* 00BACHSITE 3aKOHOMCPHOCTHU M3MCHCHUSA (1)I/ISI/I‘I€CKI/IX A XUMHYECKUX CBOHCTB IIPOCTBIX BECIICCTB (MeTaHJIOB u HeMe’TaHHOB) N WX BBICIIUX OKCHIOB, O6pa3OBaHHI)IX
3JIEMEHTaMH BTOPOTO M TPETHETO IIEPHO/IOB;

¢ Ha3bIBaTh 06[111/16 XUMHNYECKUEC CBOﬁCTBa, XapaKTEPHBIC IJId I'PYIIIT OKCHUI0B: KMUCIOTHBIX, OCHéBHBIX;

* Ha3bIBATh OOIIME XUMHYECKIE CBOWCTBA, XapaKTepHBIE IS KayKI0T0 M3 KIACCOB HEOPTaHMYECKMX BEIIECTB: KUCIOT, OCHOBAaHUH, COJIEH;

* IPUBOAUTH IIPUMEPHI PEAKIU, TOATBEPKIAIOIINX XUMUYECKHE CBOIICTBa HEOPIaHNYECKUX BEILIECTB: OKCUIOB, KUCIIOT, OCHOBAaHUH U COJIEH;

* ONpEeNATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENb B OKMCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUAX;

* COCTaBJIATh OKUCIINTEIbHO-BOCCTAHOBUTENBHBIN OasaHc (Ul HU3yYEHHBIX PEaKkLUii) 10 NPeIOAKEHHBIM CXEMaM peaKLuii;

* [IPOBOJMTS JIAOOPATOPHBIE ONBITHI, TOATBEPXKJAIOIIIE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB;

Boinycknux noayuum 603moicHOCHb HAYUUMbCA:

* 2PAMOMHO 0OPAUAMBCSL C BEUECMBAMU 6 NOBCEOHEGHOU JHCUZHU,

* 0CO3HABAMb HEOOXOOUMOCTb COONOOEHUS NPABUT IKOJO2UYECKU DE30NACHO20 N08EOeHUsL 8 OKPYICalouieli npupooHoll cpeoe;

* HOHUMAMb CMBICI U HEOOXO0OUMOCMb COONIO0EHUS NPEONUCAHUL, NPeONaAedeMblX 8 UHCIPYKYUAX NO UCHONb30BAHUIO IeKAPCME, CPe0Cms DbIMo8ol Xumuu u op.;

* UCNONB308AMb NPUOOPEMERHbIE KIIOUesble KOMNEMEHMHOCMU NpU BbINOIHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO U3VYEHUI0 CBOLUCME, CHOC0D08 NOIYYEHUs U
PACNO3HABAHUS BeUyeCmE;

* Pazeueamb KOMMYHUKAMUGHYIO KOMNEMEHMHOCMb, UCNOAb3YS CPEeOCmEd YCMHOU U NUCLMEHHOU KOMMYHUKAYUU npu pabome ¢ mMeKcmamu y4yeOHuka u
OONOHUMENbHOU TUMEPAMYPOL, CNPAGOYUHBIMU MADIUYAMU, NPOSGISIMb 20MOGHOCb K VEANCEHUIO UHOU MOYKU 3PEHUsi NPU 00CYICOeHUU De3YIbmamos GblNOIHEHHOU
pabomul;

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUJeCmBaX U XUMUYECKUX NPOYeccax, KPUMu4ecKu OMHOCUMbCS K NCE8OOHAYYHOU UH@OpMayuu, HedoOpPOCOo8eCmHOl
peKname, Kacaroueicst UCNOab3068AHUSL PATUYHBLX 6EUECE.

* 0CO3HABAMb 3HAUCHUE MEOPEMULECKUX 3HAHUL O NPAKMUYECKOU 0esimeNbHOCIU YeNl08eKd,

* ONUCHIBAMb U3YUEHHBIE OOBEKMbL KAK CUCHEMbL, NPUMEHSIS I02UK)Y CUCEMHO20 AHATU3A;

* NPUMEHSIMb 3HAHUS 0 3AKOHOMEPHOCHISX NEPUOOULECKOU CUCEMbL XUMUYECKUX DIIeMEeHMO8 015 0ObICHEeHUS U NPe0GUOEHUsL CBOLUICE KOHKDEMHbIX 8EUeCms;

* Pazsueamb UHQOPMAYUOHHYIO KOMNEMEHMHOCMb HOCPeOCMEOM YenyOieHuss 3HAHUN 00 UCMOpuU CMAHOGIEeHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL,
nepuoOUEecK020 3aKOHA KaK 0OHO20 U3 BANCHETUUX 3AKOHO8 NPUPOObL, 4 MAKI’CE O COBPEMEHHBIX OOCUNCEHUIX HAYKU U TMEeXHUKU.

* cOCMassims MOAEKYIAPHbIE U NOJIHbLE UOHHBLE YPAGHEHUS N0 COKPAUWEHHBIM UOHHBIM YPDAGHEHUAM,

* NPUBOOUMDb NPUMEDHI PeaKyull, NOOMBEPAHCOAIOWUX CYUECTNBOBAHUE B3AUMOCEA3U MEHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX BEUieCE,



® NPOCHO3UPOBANdb pe3)jlbmanivl 6030€lCmeus pa3iudrnvlix qbakmopoe HA U3MEHEeHUue CKopocmu XUMUYECKOU peaxkyuu,

® NPOCHO3UPOBANb pe3)jlbmanivl 6030€lCmeust Ppa31uvdHbIX qbakmopoe HA CMeuleHUe XUMUYECKO20 PABHOBECUAL.

® NPOCHO3UPOBANb XUMUYUECKUE ceoticmea eeuecme Ha OCHoBse Ux cocmaea U CmpOoeHusl,

® NPpOcHO3UpOo6aAntb cnocobrocme eeuyecmea npoAssimb OKUCIUMENIbHbLE UIU 60CCMAHOBUMEIbHbLE ceoticmea ¢ yl{émOM cmenenetl OKUCIeHUs oJleMeHmoe, 6)(?00}11/1/;“)6 6
e2o cocmae,

® 8bIABJIAMb CYyULecmeosaHue 2EHEMUYECKOU 83AUMOCBI3U Meofcdy seuecmeamu 6[7}10)/.' npocmoe eewecmseo — OKCUO — zquOKcud — COJIb;

® OpP2AHU306bIBAMD, npoeodumb YUeHuvecKue npoeKkmasl no UCCEe008AHUIO CEOUCE seulecme, UMernwux 6ai)iCHoe npaKkmu4eCcKoe 3SHa4erue.

PECYPCHOE OBECIIEYEHUE
Yu4e0Ho — MeToAHYECKOE o0ecIeuecHHe

1. IIpumepHas mporpaMmma OCHOBHOT'O 00111ero oopa3oBaHus 1o XuMuH (6a30BbIi ypOBEHbB);

2.ABtopckas mporpamma O.C.I'abpuensaa, coorBercrByromas denepansaomy 'ocymapcTBeHHOMY 00pa30BaTEIFHOMY CTaHIAPTY OCHOBHOTO OOIIEr0 00pa30BaHUS U
nonyiieHHas MuHucTepcTBOM 00pa3oBanus u Hayku Poccuiickont ®eneparuu (O.C.I'abpuensu [Iporpamma kypca xumun it 8-9 Ki1accoB 001e00pa3oBaTelbHbIX
yupexaenwnii / O.C.Tabpuensa. — M.: Jlpoda, 2018r.).

3.Tabpuensn O. C., Ocmpoymos HU. I'. HacronbHas kaura yunrtens. Xumus. 9 k j1.: Meroauueckoe nmocooue. — M.: [Ipoda, 2017 r

4. Xumust. 9 k j1.: KouTponbHbie 1 IpoBepouHbie padotsl K yueoHuKy O. C. 'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yinakosa u ap. — M.:
Hpoda, 2018r.

5.1 abpuensn O. C., Ocmpoymos U. I'. N3yyaem xumuio B 9 k1. [lunakrudeckue matepuansl. — M.: biuk mroc, 2018r.

6.l abpuensn O. C., Bockoboiinukosa H. I1. Xumust B TecTax, 3agadax, ynpaxkHeHusx. 8— 9 k. — M.: JIpoda, 2018r.

MarepuajibHO-TeXHHYECKOe ofecreueHue:

Jnst 0OydeHus yJamumxcsi OCHOBHOM IIKOJIBI B COOTBETCTBUM C TpeboBaHUAMH DeepansbHOro rocyJapcTBEHHOI0 00pa3oBaTeIbHOTO CTAHJApTa HEOOXOIMMa pean3arys
JEATETBHOCTHOIO MOAX0Ma. JleATebHOCTHBIM MOoxXox TpeOyeT MOCTOSIHHOM OIMOphI mporecca O0y4eHHs XMMHHU Ha JEeMOHCTPALMOHHBIM 3KCHEPUMEHT, IPAaKTHUECKHE
3aHATHA U 1a00paTOPHBIC ONBITHI, BEIIONHAEMbIE ydammMucs. KaOMHeT XuMuK OCHAIIEH KOMIUIEKTOM AEMOHCTPALMOHHOTO U JIAOOPATOPHOr0 000y IOBAHHS MO XUMHH IS
OCHOBHOW IIKOJNBI. B kaOnHeTe XMMHHU OCYIIECTBISIOTCSA KaK YypO4YHas, TaK M BHEypoduHas (OpMBI ydeOHO-BOCIIUTATENBHONW NEATENFHOCTH ¢ ydammmucs. OcHalieHne B
Oompmieit yacTu cooTrBeTcTBYeT [lepeunro obopynoBaHUS KaOMHETa XMMHH M BKJIIOYAaeT pa3sIMuHbIC THIBI CPEACTB 0Oy4deHUs. Bomblryro yacTsh 000pyIOBaHUS COCTABISIOT
yde0HO-TIpaKTHYeCcKoe W y4eOHO-TabopaTopHOE OOOpYAOBaHWE, B TOM YHCIE KOMIUIEKT HATypaldbHBIX OOBEKTOB, MOJEIH, MPUOOPHl W HWHCTPYMEHTHI U IPOBEICHUS
JTEMOHCTpPAIMI ¥ MPAaKTHYECKHUX 3aHATHH, TEMOHCTPAI[OHHBIE TaOINIIBI, BUICO, MEIa OCHAIICHHUE.

B xomImiekT TexHHMYecKHX ¥ WH(OPMAIMOHHO-KOMMYHHKATHBHBIX CpPEICTB OOYUYEHHS BXONAT: AammapaTypa Uil 3aliced M BOCHPOW3BENCHMS ayluo- U
BUICOMH(OPMALINH, KOMITBIOTEP, MYJIBTHMEINA IPOSKTOP, JOCKA C HHTEPAKTHBHOW MPHCTaBKOH, KOJUIEKIIUS MeIna-pecypcoB, BBIX0 B MIHTepHET.

Hcrionp30BaHme DIIEKTPOHHBIX CPEICTB 00YUEHHUS TTO3BOJISIOT !

®  AKTHBH3WPOBATH JAEATEIFHOCTD O0YUYAIOIIMXCS, TOJy4aTh OoJiee BHICOKHE KaUeCTBEHHBIE PE3yIbTaThl 00YYEHHS;
e 1pu noaroroske K EI'D obecrieunBaTh caMOCTOSTENFHOCTD B OBJIAACHUH COAEPKaHUEM Kypca .

e ¢opmuposars UKT - KOMIIETEHTHOCTD, CHOCOOCTBYIOLIYIO YCIEIIHOCTH B y4EOHOH e TENbHOCTH;

e ¢opmupoBats YVY/;

Hamypansnoie 00vexmol



HarypanbHble 00bEKTHI, UCTIONB3yEeMbIC B 00YUCHUN XUMUU, BKIFOYAIOT B CE0s1 KOJUICKIIMM MHHEPAJIOB ¥ TOPHBIX ITOPOJI, METAJUIOB U CIUTABOB, MHHEPAJILHBIX YI00PEHUH,
IJIACTMACC, KAy4yKOB, BOJIOKOH U T. 1.

O3HaKOMJICHHE YJaIUXCs C 00pa3iiaMi UCXOIHBIX BEUIECTB, MOIYIPOJYKTOB U TOTOBBIX U3JCIHMHA MO3BOJISET MOMYYHTh HATISIHOC MPEACTABICHUE 00 3TUX MaTepuaax,
WX BHEITHEM BHJIE, & TAKKE O HEKOTOPBIX (PU3NYCCKUX CBOWCTBAX.

Xumuueckue peakmuevl u Mamepuaibl

OO0pariieHue co MHOTMMH BEIIECTBAMU TPEOYET CTPOroro COONIOICHHUS IPABHII TEXHUKU 0€30IIaCHOCTH, OCOOCHHO IPH BBITIOJIHEHUH OIBITOB CAMUMH ydaluMmucs. Bee
HeO6XOI[I/IMbIe MCPLBI TPECAOCTOPOKHOCTU YKa3daHbl B COOTBETCTBYIOIINX JOKYMCHTAX U MHCTPYKIHAX.

Xumuueckana nabopamopHnasa nocyoa, Aannapamot U RPUOOPL

XuMnueckas nocyaa nmoAapasaciisi€TCa Ha ABC IPYHIIBL: I BBIIIOJIHCHHWA ONBITOB YHallIUMUCA U JIECMOHCTPAIIMOHHBIX ONBITOB.

[TpuGopsl, anmapaThl ¥ YCTaHOBKH, HCIIOJIb3yEMbIE HA YPOKaX XUMHH, ITOJPA3/IEIISIOT HA OCHOBE MPOTEKAIOMINX B HUX (PU3MUECKUX M XUMHYECKHX .

Mooenu

O6’beKTaMI/I MOACINPOBAHUA B XUMUHU SABJIAKOTCA aTOMbI, MOJICKYJIbI, KPUCTAJIJIbI, 3aBOJCKUEC allllapaThbl, a TAKXKE IMIPOUCXOAAIIHNEC ITPOLICCCHI.

B npenogaBaHiy XUMHH MCIIOJIB3YIOTCS MOJICIH KPUCTAJUIMUSCKUX PEHIETOK ajiMasa, rpaduTa, cepol, Gocdopa, okcuaa yriaepona(ly), moBapeHHOU cojy, Jibla, HOMa,
JKenesa, MEIH, MarHus, HaOOpsl MOJIETICH aTOMOB JIJIsl COCTaBJICHHS IIAPOCTEPKHEBBIX MOIENICH MOJICKYII.

Yuebnwvie nocobus na neuamnoit ocnoge

B mnpomecce o0ydeHuss XMMHU HWCHOIB3YIOTCA CIEAYIONINE TaOMUIBl MOCTOSHHOTO OKCroHUpoBaHus: «llepmoanueckas cucremMa XuMHYecKHX dJieMeHToB J[.I.
MenneneeBay, «Tabaura pacTBOPUMOCTH KUCIIOT, OCHOBAHUH U CONEH», «DIEKTPOXUMHUICCKAN PS HAPSDKEHUH METAIIOBY, «KpyroBopoT BEIIEeCTB B MPUPOJIEY U JIP.

JlJis opraHu3alyy CaMOCTOSITEJIbHONW PadOThl 00YYaIOMMXCA Ha ypOKaX HUCIONB3YIOT Pa3HOOOpa3Hble MUAAKTHUECKHE MaTEepPHUalibl: TETPajJd Ha MEYaTHOH OCHOBE HWIIM
OTAeNbHBIE pabodre JUCTH — HHCTPYKIWH, KAPTOUKU C 3aJaHUSIMH Pa3HOM CTENEeHW TPYTHOCTH JUISI M3YYEHHs HOBOT'O MaTepHalia, CaMONPOBEPKH W KOHTPOJS 3HAHHUN
YYaIuxcs.

Jlist obecrieueHust 6€30macHOro Tpyaa KaOWMHETEe XUMHUA UMEETCS:

MIPOTUBOIIOKapHBIA MHBEHTAPh

anTeyKy ¢ HabOpOM MEINKAMEHTOB M MEPEBI30YHBIX CPEJICTB;
WHCTPYKITUIO TI0 TpaBMiIaM 0€30MacHOCTH TPy/a sl 00yJaronuxcs
YKypHAII PETHUCTPAIA HHCTPYKTaXKa 10 paBmiiaM 6e30MacHOCTH TPy/a.



KAJIEHJIAPHO-TEMATHWYECKHWM ILJIAH

Ne Tema u TMII ypoKa Hara DJIeMeHThI COlepPKAHUS Iliianupyembie pe3yabTaThl
n/n nan/ IIpenmerHbie Meranpeamernsie Y'Y /1 JIn4HOCTHBIE
dakr Yya
Beenenue. O0mas xapakTepucTHKAa XMMHYECKUX 3JIeMEHTOB 1 XMMHYecKuX peakuuii. [lepuoanyeckuii 3aKoH ¥ nepuoauyeckasi CHCTeMa XMMHYECKUX
jemenToB JI.M.Menneneena. (104.)
1. | Xapakrepucruka Boansrit uactpykrax no OT u Hayuwamca: XxapakTepu3oBaTh PeryasituBHbIE: CTaBAT yueOHBIC DopMUpPYIOT
XUMHYECKOI'0 3JIeMEHTa Tb. XUMHYECKHE 3JIeMeHTHl 1-3 —To 3aJlauM Ha OCHOBE COOTHECEHUS OTBETCTBEHHOE
Ha OCHOBAHHH €0 XapaKTepucTuKa XUMUIECKOTO Mepro/ia Mo X MOI0KEHHUIO TOT0, YTO YK€ U3BECTHO U YCBOEHO | OTHOUIEHHE K
MOJOKEHUS B 3JIEMEHTA 110 MOJIO0KEHUS B TIICXD JI.1. Menneneena. y4Jaummcs, 1 TOro, 4to ee YUYEHUIO
ITepuoauueckoit [ICX5 J.1. Menneneena. Honyuyam 6o3moscnocms HEHU3BECTHO
cucreMme JleMOHCTpaIus: MOIETH aTOMOB HAay4umscs: ONUCHIBAThH Ilo3naBaTenbHBIE:CAMOCTOSTENBH
. Y. Menpeneesa aeMeHTOB 1-3 —To mepuojioB M3y4eHHBbIE 00BEKTHI KaKk 0 BBIIENSIIOT U (DOPMYIIUPYIOT
CUCTEMBI, IPUMEHSS JIOTUKY TMO3HABATCIIBHYIO LI€JIb
CHCTEMHOTO aHaJIN3a KommynunkaruBHbie: hopMynupy
I0T COOCTBEHHOE MHEHHE H
MTO3UIIHIO, 33JIaI0T BOIPOCHI, CTOSIT
TIOHATHBIC U1 IapTHEPA MMOHATHA
2. | CpoiicTBa OKCH/IOB, XUMHYECKHUE CBOMCTBA OKCHUJIOB, Hayuwamcsa: Ha3pBaThH 00IIHE PerynsiTuBHbBIE: CTaBAT YICOHYIO [IposiBnsitoT
KHUCJIOT, OCHOBaHUI 1 OCHOBAHMM , KUCJIOT, COJEl B XHMHUYECKHE CBOMCTBA 3a7a4y, ONpeAeIaoT YCTONYUBBIN
COJIEH B CBETE TEOPUU CBETE TEOPUU ANIEKTPOIIUTUYECKON | KUCIIOTHBIX, OCHOBHBIX OKCUJIOB, | IIOCJIEAOBATEIBLHOCTh yuebHO —
3JEKTPOIUTHYECKON JUCCOLMALNM U OKUCIICHUSI- KHCJIOT, OCHOBaHUI U COJIEH € MIPOMEXKYTOUYHBIX LEJIEH C y4ETOM [103HABATEIbH
JUCCOLUALNN U BOCCTaHOBJICHHSI no3unwn T3O/1; mpuBOaUTH KOHKPETHOI'O pe3yJjbTaTa, BIil HTHTEpEC K
OKHCJICHHUSI- MPUMEPBI PEAKIUH, COCTABJISIFOT IUIAH U aJITOPUTM HOBBIM
BOCCTaHOBJICHUSI MOATBEPKAAIOIINX XUMUYECKHE | AEUCTBUI criocobam
CBOICTBA: OKCHJIOB, KHCIIOT, Ilo3naBareabHbIE: peuieHust
OCHOBAHMM, COJIEH; ONPENEISTh CaMOCTOSITEIBHO BBIJIEIISIOT 3a1a4
BELIECTBO — OKUCIUTEND U (hOpMYIHPYIOT IO3HABATEINEHYIO
BELIECTBO —BOCCTAHOBUTEND B 1eJTb, UCTIONB3YS OOIIHE TPUEMBI
OBP; pelieHus 3a1a4
Honyuam 6o3moorcrnocmo KomMmyHukaTuBHbIE:
Hay4umuvcsl: IPOrHO3UPOBATH KonTpons u onenka neiicTBuit
CrocoOHOCTH BeIIecTBa napTHepa
MPOSBIISATh OKUCIUTENbHbBIE WIH
BOCCTAaHOBUTEJbHBIE CBOMCTBA C
YUETOM CTEIEHEH OKUCIECHUS
3JIEMEHTOB, BXOJAILIUX B €T0
COCTaB
3. | AMdorepHbIE OKCHIIBI U [TonsiTe 0 nepexoIHbIX Hayuamcs: xapakrepu3oBaTh PeryasiTuBHble: [IpossnsitoT
TUAPOKCUIBI aneMeHTax. AMQOTEpPHOCTb. XUMHYECKHE CBOMCTBA [IpuHUMAaIOT U COXPaHSIOT noOpoxenaTen

I'enernueckuii psn

aM(pOTEpPHBIX OKCUIOB U

yueOHYI0 3a/1a1y, YUYUTHIBAIOT

BHOCTb,0T3bIBY




MIEPEXOJHOTOAIEMEHTA. TUAPOKCHUJIOB; HCIION30BATh MPU | BBIJIETICHHBIC YUUTEIEM OPUEHTUPBI | UBOCTh, KaK
JIab.ombIT: 1.Ilonydenue XapaKTEPUCTUKE BEILECTB JIECTBUS B HOBOM y4eOHOM [IOHUMaHue
THIIPOKCHA [TUHKA 1 MOHSITHE «aM(OTEPHOCTHY, MaTepuaie B COTpyTHUYECTBE C YyBCTB
HCCIIEIOBAHNE €r0 CBOMCTB MPOBOJAUTH OIBITHI, yUUTEIEM JIpYTUXJIIONEH
noATBepxAaromue xumuieckie | IlosHaBarejbHbIe: 17§
Hcnonr3oBanue 000pya0BaHUs cBo¥cTBa aMpoTepHBIX OKCHI0B | CTaBAT U GOPMYIHPYIOT MPOOIEMY | COMEpeKUBaHU
nenrtpa «Touka pocta» Y TUAPOKCHUJIOB; yYpOKa, CAMOCTOSITENIBHO CO3/1at0T e UM
THonyyam 6o3moacnocmo aJTOPUTM JIESITENBFHOCTH MPU
Hay4umscs: 0CO3HABATh pEIIeHUH POOIEMBI
3HaYEHNE TeOPEeTUUYECKUX 3HaHUH | KoMMyHHKATHBHBIE:
JUISL IPAKTUYECKOM AEITENbHOCTH | [IposBIAIOT aKTUBHOCTH BO
YeJIOBEKaA B3aMMOJICHCTBUU JJIsl pELIEHUS
IIO3HaBAaTCIbHBIX H
KOMMYHHUKAaTHBHBIX 3a71a9(331af0T
BOIPOCHI, POPMYIHPYIOT CBOU
3aTPpyJHEHHU, IPEQIararoT MOMOILb
B COTPYAHHUYECTBE)
[Tepuonnuecknii Crpykrypa [ICX3 JI.H. Hayuamcsa: onucelBaTh U PeryasiTuBHbIe: Onpenensitor
3aKOH U MenneneeBa. CTpoeHHE aToOMa. XapaKTepHu30BaTh TAOTUIHYIO [InanupyroT cBOM ACHCTBUS B CBOIO JTMIHYIO
ITepuomnueckas dusnueckuii cMbIc nopsakororo | ¢hopmy IICXD .U, COOTBETCTBHHU C IIOCTaBICHHON MO3UIIHIO,
cucrema HOMepa, HoMepa Tepruosa, Homepa | MeHeneeBa; qenaTh 3a/1a4eil U YCIIOBUSAMHU €€ aJIeKBaTHYIO
. Y. Menneneepa B TpYIIbl XUMUYECKOT0 3JIEMEHTA B | YMO3AKJIIOUEHHUS O XapakTepe peanu3anuu nmaddepentup
CBETE YYEHUI O IICXD JI.1. Menneneena. HM3MEHEHHUS CBOMCTB XMMHUYECKUX OBaHHYIO
CTPOEGHUHU aToMa [IpranHBI M3MEHEHHsI CBOICTB 3JIEMEHTOB C YBEITMYEHUEM Ilo3naBaTenbHBIE: CTABAT CaMOOIIEHKY
XUMHYECKUX JIEMEHTOB H UX 3apsI0B AaTOMHBIX sIIIEp. U (pOpMYyIHPYIOT LIETH U IPOOIEMBI | CBOUX YCIICXOB
COEMHEHNH B TIEpUOaX U Tonyuam eo3moscHocms YPOKa; OCO3HAHHO ¥ IPOU3BOJIBHO | B yuebe
rpyInax, TIaBHbIX MOATPYIIax HayyumsCse: TPUMEHSTh 3HAHHS O | CTPOAT B YCTHOW M IIMCBMEHHOU
IICXD J1.1. Menpeneesa, 3aKOHOMEPHOCTSIX dopme
JleMoHCTpanms: pa3IyHbIe MEPUOJUYECKON CUCTEMBI
(hopMBI TAOITHUIT TIEPUOTUIECKOI XUMHYECKUX 3JIEMEHTOB IS KoMMyHuKkaTuBHBIE:
CHCTEMBI. OOBSCHEHMS M TIPEIBHUICHUS Bnanenne MOHOIOrn4ecKon u
JIa6.onbIT: 2.MozaenupoBanue CBOWCTB KOHKPETHBIX BEIIECTB JUAIOTTYECKON (hopMaMu pedu
noctpoenus Ilepuoanueckoi
cucteMsl JI.11. Menaeneesa
XuMudeckas XuMudeckast OpraHu3aisi )XKuBoi | Hayuamcs: XapakTepu3oBaTh PeryasituBHbIe: paboTaTh Mo dopmupoBaHU
OpTaHM3aINs )KUBOH 1 Y H&KHUBOU MPUPOJIBI. XUMHUYECKUH COCTaB )KUBOM TJIaHY, UCIIONB3YS CIIEUATBHO e
HEKHUBON TIPUPOIIBI XWUMUYECKU COCTaB sipa, KJIETKH; COCTaB siIpa, MAaHTHH Mo/IOOpaHHBIE CPEICTBA. Y MEHHE OTBETCTBEHHOT
MaHTUHU U 3€MHOW KOPBI. 36MHOM KOPBI; OLIEHUTH CTENEHb YCIeXa WIH O OTHOLLIEHUS
XuMuUecKre 3IEMeHThI B KieTkax | [lomyuam eosmooicnocmo HeycIexa CBOEH IesITeENbHOCTH K YUEHUIO

JKUBBIX OpraHU3MOB. MaKpo- u
MHKPOQJICMCHTBI.

Hayyumocsi: OObSCHITH MUD C
TOYKH 3PEHUS] XUMUHU

ITo3HaBaTebHEBIE:
aHaJIM3UPOBaTh, CPABHUBATDH U




Jdemoncrpanus:Mopeinb
CTPOEHUS 3eMHOI'0 I1apa B
MIOTIEPEYHOM pa3pese

000011aTh U3YYCHHBIC TIOHSATHSI.
CtpouTs JIorudeckoe
paccyxaeHue, BKIoYas
YCTaHOBJICHUE TIPUYUHHO —
CIIEICTBEHHBIX CBS3EH.
[pencTBisTh MHGOPMALIUIO B BUJIE
pHCYHKa

KoMMmyHnKkaTuBHBIE:
OTcTanBaTh CBOIO TOUKY 3pEHMS,
HPUBOAUTH APTyMEHTHI,
MOATBEPKAAst UX (PaKTaMu

Knaccupukanms O6001IeHEe CBEIEHH O Hayuamcs: ycranaBniBathb PeryasituBHbI€: Omnpenenstor
XUMHUYECKUX peaKkui XUMUYECKUX PEAKIUAX. MPUHAIEKHOCTh XUMUYECKON BriiBurator Bepcuu penieHus BHYTPEHHIOIO
10 Pa3InYHBIM Kiraccudukarms XuMrIecKux pEaKIuy K ONpeAeIEHHOMY THITY | MPOOIeMbl, 0CO3HABATH KOHEUHBIH ITO3ULINIO
OCHOBaHUSIM peaknuii mo pa3IuYHbIM 10 OJTHOMY W3 pe3yybTaT 00yJaroIuxcs
OCHOBaHUSIM: KJIaCCU(UKAITMOHHBIX Ha YpOBHE
COCTaBY U YUCILy PEarupyrolux U | MPU3HAKOB: 1) 1O YUCITy U ITo3naBarTe/bHBIE: MOJIOKUTENbH
00pa3yroIuXcs BEIIECTB, COCTaBY MCXOJIHBIX BEUIECTB U BbIOMpatoT OCHOBaHUS M KPUTEPUU | Oro
TeroBoMy 3 dexry, IPOJYKTOB peakuuHu (peakuuu JUTSL KJTacCU(UKALIH OTHOIIIEHUS K
HaIpaBJIEHUIO, U3MECHEHHIO COEAMHEHHUS, Pa3JI0KEHUS, [TpeoGpa3oBbIBaThE HHGOPMALIHIO o0pa3oBaTenb
CTETIEHEW OKUCIIEHUS 3JIEMEHTOB, 3aMeIIeHus 1 0OMeHa); W3 OJHOIO BUJIA B IPYro U HOMY
00pa3yIoNX pearupyrommne 2) 110 BBIJEIIEHHUIO HIIH BBIOMPATH TSI ce0s1 yIOOHYIO Tporieccy,
BEILECTBA, (pa3e, UCIONb30BAaHUIO | TIOTJIONICHHIO TEIUIOTHI (peaknuu | GopMy pUKcalluy IPEACTABIECHUST | MOHUMAIOT
KaTajau3aropa. 9K30TEPMUYECKUE U uHpopMaIun HEOOXOAUMOCT
JIa0. onbITHI: SHIOTEPMUIECKHE); b yYEHHS
3. 3aMereHune jKene3oM Meiu B 3) 1Mo U3MEHEHHIO CTereHel KommyHnukaTupHble:
pactBope cynbdara meau (I1) OKHUCJICHHS] XUMHIESCKHUX OTcTanBaTh CBOIO TOUYKY 3PEHHS,
3JIEMEHTOB (peaKu MPUBOIUTH APTYMEHTHI,
Hcnonp3oBanue 000pynoBaHUs OKHCIHTENBHO- NOATBEPKAast UX (haKTaMmu.
ueHtpa «Touka poctay BOCCTAHOBHTEIBHBIE); Pa3mm4ats B yCTHOM pedun MHEHUE,
4) o 06paTUMOCTH Iporiecca JIOKa3aTeNbCTBA, TUIIOTE3bl, TEOPUH
(peakuuu oOpaTuMBbIE U
HeoOpaTUMBIE);
Homyuam éosmoocnocmy
HAYYUbCA: COCTABIATD
MOJIEKYJISIPHBIE U TIOJIHBIE
VOHHBIE YPAaBHEHHUS 11O
COKpAILleHHbIM HOHHBIM
YpaBHEHUSIM.
[Tonsarue o ckopocTn [onsiTre o ckopoctu xumuueckoit | Hayuamcs: Ha3biBaTh GakTopsl, | PeryasituBHble: [IposBastor
XUMHAYECKOW peakuu peakunu. DakTOphl, BAMAIOUINE HA | BIMSIONINE HA CKOPOCTD CaMocTOsTENbHO OOHAPYKUBAIOT U | YCTOWYMBBIH




CKOPOCTh XMMHYECKUX PEAKITHH.
JdemoncTpanun:

3aBUCHUMOCTb CKOPOCTHU
XUMHYCCKOW PEAKIIMH OT IIPUPOIBI
pearupyromnmx BeIecTs.
3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKlnu OT
KOHLIEHTpalM 1

pearupyrommx BELECTB.
3aBHCUMOCTb CKOPOCTH
XUMHUYECKOHW PEaKIUH OT ILJIOIMAIN
COIPUKOCHOBEHHMSI pearupyrommx
BEIIECTB («KUIISIIUI CITION»).
3aBHCHMOCTH CKOPOCTH
XUMHUYECKON peakiuu oT
TEMIIEPATYPHI PEArupyrOIINX
BEIIIECTB.

JIa6. OnbIThI:

4. 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW peakiuu OT
MIPUPOJIBI PEATHPYIONINX BEIIECTB
Ha IpUMEpPE B3aUMOIEUCTBUU
KHCJIOT C MeTaJlIaMH. 5.
3aBUCHMOCTH CKOPOCTH
XHMHUYECKON peakiuu oT
KOHIIEHTPAIIUN PEeArHPYyIOIINX
BEIIIECTB Ha IIPAMeEpE
B3aUMOJCHUCTBHSI LIMHKA C COJITHON
KHUCJIOTOU Pa3InyHON
KOHIISHTPAIIH.

6. 3aBUCHMOCTH CKOPOCTH
XUMHYECKOW PEaKINy OT ILTOMIaan
COIIPUKOCHOBEHHMSI PEarupyIOIIX
BEIIIECTB.

7.MonenupoBaHHE «KHUIISIIETO
CITOS.

8. 3aBUCHUMOCTH CKOPOCTH
XUMHYECKOW PEaKINH OT
TEMIIepPaTyphl pearupyromrx
BEIIIECTB HA MIPUMEpPE
B3aUMOJICHCTBUS OKCHUIa MeH(

XUMUYECKOU PEaKINU U
OOBSICHSITH UX BJIMSHUC HA
CKOPOCTh XUMUYECKOU PEaKIUU;
Ha3bIBaTh (PAKTOPHI, BIUSIOIIHEC
Ha CMEMICHUE XUMUYECKOTO
paBHOBECHS.

THonyyam 6o3moacnocmo
Hay4umscs: TPOTHO3UPOBATH
pe3yabTaThl BO3AEUCTBUS
pa3iIMYHBIX PaKTOPOB Ha
M3MEHEHHE CKOPOCTH
XUMHYECKOUN peaKiuy;
MPOTHO3UPOBATH PE3YIIBTATHI
BO3JIEUCTBUS pa3IUUHBIX
(haKTOpOB Ha CMEIIEHUE
XUMHYECKOTO PAaBHOBECHS

(bopMynupyIOT Ipodiemy.

Ilo3naBarejibHbBIE:

BrISBISAIOT NpUYKHBI U CHEACTBUSA
saBieHU. CTpoOAT JTorHuyecKue
paccyXIeHus, yCTaHABIMBAIOT
HpI/I‘-II/IHHO — CJICACTBCHHBIC CBsA3HU

KoMmyHuKaTHUBHBIE:
YUuTHIBaIOT pa3HbIe MHEHUS U
CTPEMSATCS K KOOPIUHAITUN
Pa3IMYHbIX TO3ULIUKA B
COTpYIHUYECTBE, GOPMYIUPYIOT
COOCTBEHHOE MHEHHE U TIO3UIIHIO

yuebHO —
[M03HAaBaTENbH
BII UHTEPEC K
HOBBIM OOILLIM
criocodam
pelieHus
3a71a4




II) c pacTBOpPOM CEpHOI KUCIOTHI
Pa3IMYHON TeMIIepaTyphbl
HUcnonpzoBanue 000pyaoBaHus
ueHTpa «Touka pocray

8. | Kartanuszaropsl KaranuzaTops! u kaTanus. Hayuwamca: ucnonb3oBaTh Ipu PeryasTuBHbIe: YcBoenue
Wurubutopsl. AHTHOKCHUIAHTHI. XapaKTepUCTUKE MPEBPALCHUH YYuTHIBaIOT MPaBUIIO B MpaBUII
JdeMoHcTpanmnu: BEILIECTB MOHSTHS TJIAHUPOBAHUU U KOHTpPOJIE WHIWBUIYaIIbH
['omMoreHHsbI# 1 reTeporeHHbIH «KaTaan3aTopy, KAHTHOUTOPY, crioco0a pemieHusi, OCYIEeCTBISIIOT | Oro U
KaTaiau3bl. DepMEHTATUBHBIN «AHTUOKCHUJIAHTHD», IIPOBOAUTH MOIIaroBbI KOHTPOJIb 0e30MacHoOro
kataim3. MarubupoBanue. HECJIO)KHBIE XUMHUYECKHIE OIBITHI TTOBEIEHUS
Jla6.onbIThI: u HaOmroenus 3a n3meHeHussMu | Ilo3HaBaTeabHbIE: BUC,
9. Paznoxenune CBOMCTB CBOICTB BEIIIECTB B CaMOCTOSITENBHO CO3AAI0T YTOXKAIOIINX
MIEPOKCHAA BOIOPO/IA C IOMOIIBIO | MPOIECCE TTPEBPAIIEHHUH, aJITOPUTM JIESITENFHOCTUT TIPH KU3HU U
okcuna mapranma (1V) u coomonats paBmia Th u OT. pemeHnu mpodiieM pa3InIHOro 3JI0pPOBBIO
karanasbl. 10. O0HapyxeHue Tlonyuam eo3mooicnocmo Xapakrepa rozel
KaTajiasbl B HEKOTOPBIX MHUILIEBBIX | HAYYUMbCA: TPAMOTHO KomMyHukaTuBHbIE:
MIPOTYKTaX. o0OpamaThCsi ¢ BEMEeCTBAMH B JloroBapuBarTCsS 0 COBMECTHOM
11. Marubuposanme ITOBCEIHEBHOMN KU3HU JIEATENBHOCTH, IPUXOAAT K
B3aMMOJICUCTBHS KUCJIOT C 00111eMY peLIEHHI0, B TOM YHUCIIE U
MeTajlaMHi YPOTPOIIMHOM CTOJIKHOBEHHIO HHTEPECOB
9. | O6oGeHue 1 Hayuamca: 0606mats 3Haaws 1 | PeryisTuBHbIe:
cHCTeMaTU3aIus MPEJICTABIIATh X cXeM, Tabnui, | BHOCAT HE0OXOIMMBIE KOPPEKTUBEI
3HAHUM 1O TeMe Mpe3eHTaIun B JICKCTBUE TOCIIE €T0 3aBEPIICHUS
«BBenenue» Ha OCHOBE €r0 U y4eTa Xapaxrepa
CZIENaHHBIX OIIMOOK
Ilo3naBarenbHbIC:
CTposiT peueBOe BBICKa3bIBAHHE B
YCTHOH 1 MUCEMEHHOH (hopme
KoMmykaTuBHBIE: KOHTPOJIUPYIOT
JIEHCTBUS MapTHEpa
10. | Kontpoabhasi KoHuTpons npeaMeTHbIX U Hayuamca: npuMeHATh PeryasiTuBHBIC: OCYIIECTBISIOT Beipaxator
padoraNel MeTarpeIMeTHBIX y4eOHBIX MTOJTyYEHHBIE 3HAHUS U MOLIArOBBId Y UTOTOBBIA KOHTPOJb | aJeKBATHOE
o Teme «Bpenenue» JeicTBHIA IO TeMe « BBenenme. chopMUpOBaHHbBIE YMEHHS IS 0 pe3yJbTaTy MOHUMaHNe
OO11as xapaKTepUCTHKa peleHus y4eOHbIX 3a1a4 Ilo3HaBaTenbHbIE: MPUYNH
XUMHAYECKUX CTpOSIT PEUEBOE BHICKA3HIBAHHE B ycrexa u
3JIEMEHTOB U XUMUYECKUX YCTHOU M MHCBMEHHOH (opme Heycrexa
peaxuii. [lepponnyeckuii 3aKoH u KomMykaTHBHBIE: yUUTHIBAIOT yueOHOH
[epnoanueckast pa3Hble MHEHHS U CTPEMSTHCS K JIeATEeIbHOCTH

CHCTEMA XUMHYECKUX JICMEHTOB
. 1. MenneneeBay

KOOpAWHAIWU Ppa3JIMIHbIX HO3I/I].II/II71
B COTPKYJHHUYCCTBE




Tema 1.

Mertamnbi(18u.)

11. | TTonoxenue [TonoyxeHue MeTansoB B Hayuamcsa: xapakrepusoBats | PeryasiTuBHble: Onpenensor
3J71EMEHTOB-METAJIJIOB B [lepuonnueckoii cucteme METaJIIBI IO UX MOJIOKEHHIO B | [I[pHHUMAIOT U COXPaHAIOT yU4eOHYIO CBOIO JINYHYIO
ITepuoauueckoii XUMHUYECKUX IJIEMEHTOB I[ICXD O.1.Menneneena, 3a7avy, IJIAHUPYIOT CBOU JICHCTBUS B MO3UIHIO,
CHUCTEME J. 1. Menneneena. ONUCHIBATH CTPOEHUE COOTBETCTBHU C ITOCTABJICHHON aJIEKBaTHYIO
. 1. Menneneesa u Meramueckas (uznveckue cBOUCTBA 3a/1adyeil U yCIOBUAMHU ee peanuzauuu | nuddepenuup
0COOEHHOCTH CTPOCHHS KpHUCTAJUIMYECKasl pelieTka u METAIJIOB, OOBSCHSTh Ilo3naBarenbHbIE: OBaHHYIO
ux MeTaJUIn4YeCcKasi XUMUYecKas 3aBHCHMOCTB CBOMCTB Hcnonp3yroT 3HaKOBO — CaMOOIIEHKY
aToMoB. Pusnyeckue cBs3b. O0mue puznyeckue METAJUIOB OT UX IMOJIOXKEHHS CHUMBOJIMYECKHE CPENICTBA CBOMX YCIIEXOB
CBOMCTBA METAJLIOB. CBOMCTBA METAJLIOB. MCX5 JI.M.Menneneena; KommykaTuBHbIE: B yuebe
Crnnassl CrnnaBel, X CBOMCTBA U 3Ha4YeHue. | [lonyuam 603modxcHOCHb ApPryMeHTHPYIOT CBOIO MO3UIUIO U

JdeMoHcTpanmnu: HAy4umscs: MIPOTHO3UPOBATh | KOOPAMHUPYIOT €€ C MO3UIHU
OO6pas1pbl CIIIaBoB CBOICTBA HEM3YYEHHBIX MapTHEPOB B COTPYAHUYECTBE
3JIEMEHTOB U UX COEIMHEHUN
Ha OCHOBE 3HAHMU O
MIEPUOTTIECKOM 3aKOHE.
12. | Xumuueckne cBOWCTBa XUMHUYECKHUE CBOMCTBA METAJIIIOB Hayuamcsa: onuceiBath PeryasitTuBHble: DopMUPYIOT
METaJJIOB KaK BOCCTAHOBHTEIIEH, a TAKKE B CBOMCTBa BellecTB Ha ocHoBe | [locTaHOBKa yueOHOM 3a7auu Ha YMEHUS
CBETE WX MOJIOKEHHUS B HaOIIOIEHNI 32 UX OCHOBE COOTHECEHHS TOT0, YTO WCIIOTIB30BATh
JIEKTPOXUMHIYECKOM PSIAY MpeBpaIIeHUsIMH, U3BECTHO U YCBOEHO , U TOT0, YTO €Il | 3HAHHS B OBITY
HAIPSDKEHUN METAJIJIOB. JIEMOHCTPUPYEMBIMU HEU3BECTHO
JdemoncTpanum: YUUTEIEM, UCCIEN0BATh IHo3naBare/ibHbIE:
B3anmMopelicTBre METaIOB € CBOIICTBA BELIECTB B XO/I€ Briasukenue runores, ux
HEMeETaJJIaMH. BEITTOJTHEHUS TA0OpaTOpHOTO | 00OCHOBaHWE, TOKA3aTEIHCTBO
JIa6. onbITHI: OIBITA, JEJIATh BEIBOJBI O
12.B3anmMopeiicTBHE pacTBOPOB 3aKOHOMEPHOCTSIX CBOMCTB KommykaruBHbIe:
KHCIIOT U COJIEN ¢ METalIaMU METaJUIOB B MIEPUONIAX H Yu4aBCTBYIOT B KOJIJIEKTUBHOM
rpymnmnax. 00CY)XOEHUH TpoOieM, MPOSBISIOT
Hcnons3oBanue obopynoBaHus Tonyuam 6o3mooicHocms AKTUBHOCTh BO B3aUMOJEUCTBUU IJIA
ueHtpa «Touka poctay Hay4uumsCcs: IPOTHO3UPOBATh | PELIECHUS KOMMYHUKATHBHBIX u
XUMUYECKUE CBOMCTBA MM03HABATEIbHBIX 3a4a4
HEU3YYECHHBIX 3JIEMEHTOB U
UX COCAUHEHHUM Ha OCHOBE
3HaHUH O IEPUOANYECKOM
3aKOHE.
13. | Meramnsl B mpupo/Ie. Merasmnsl B mpupone. Oormime Hayuamcs: cocTaBiaTs PeryasiTuBHble: I'oprocte 3a

OOmmue
CIIOCOOBI KX
MOMYYCHUS

CIOCOOBI UX MOTyYEeHUSI.
JIa0. onbITHI:

13. O3HakoMJIeHHE C pyaMu
xenes3a 14. OxpammBanue

YpaBHEHUS PeaKyii ,
JIEKAIIUX B OCHOBE
MOJTyYEHHS METAJIIIOB.
Honyuam 603moocHocmy

VuuThIBaOT IIpaBUJIO B INIAHUPOBAHUN
" KOHTpOJIe criocoba ,I[efICTBH}I

Ilo3naBaresibHbIE:
Hcnonp3yroT monck HeoOXo Mol

poccuiickyo
HayKy




[JIAMEHH COJISIMU LIETOYHBIX
MeTajioB
HUcnonpzoBanue 000pyaoBaHus
uentpa «Touka poctay

HAy4umbCcs: IPUBOIUTD
MpUMeEpHl ypaBHEHUI
peaxiuii, Jexalyx B OCHOBE
MPOMBIIUIEHHBIX CLIOCOOO0B
MOJyYEHUS] YyT'YHa U CTaJIH.

WHGPOPMAIUH ISl BBITOTHEHHUSI
y4eOHBIX 3a1aHHU C UCIIOIB30BAHUEM
yueOHO! JIUTepaTyphI
KomMmykaTuBHbIe:

YYHUTBIBIOT Pa3HbBIC MHCHUA U
CTPEMSATHCS K KOOPAUHALIN
Pa3IMYHbIX TO3ULIUNA B

COTPYAHUYECTBE
14. | Pemenue pacueTHbIxX Pacuernsie 3a1aun 1o Hayuwamca: pematb PeryasTuBHbIE: OBnanenue
3a/1a4 ¢ MOHATHEM YpaBHEHUSAM XUMHYECKUX pacdeTHble 3aJayu MO O1eHnBaIOT MPaBHIIBHOCTh HaBbIKaMH ISt
Maccosas 0075 8vb1X00a peaxiuii, MpOTeKaroIINX C YpaBHEHUSM XUMHYECKUX BBITIOJTHEHUS ACHCTBUS Ha YPOBHE MPaKTHYECKOM
npooykma y4acTHEM METAJJIOB U UX peaxiuii, MpoTEeKarOIINX C aJIeKBaTHOM PETPOCIIEKUBHOM OIIEHKH | JEITeTbHOCTH
COEMHEHUM Y4aCTHUEM METAJUIOB U UX ITo3HaBareJbHBIE:
COEMHEHU. Bribupatot Hanbomnee 3 pekTuBHBIE
Ionyuam eo3modicnocmo crocoOBI pemeHus 3aad,
Hayuumscs: penaThb KOHTPOJUPYIOT U OIIEHUBAIOT
ONMUMIIHNAJHbIE 3aJaUH. MIPOIIECCUHU PE3YNBTAT ACATEINBHOCTH
KomMmykaTuBHbIE:
KonTponupyroT necTBus napTHepa
15. | IlonsATHE 0 KOPpPO3UHU Koppo3sust MeTamioB u criocoOb! Hayuamcsa: ucnonb30BaTh PeryasitTuBHble: Ymenue
METaJJIOB OOpBOBI ¢ HEH TIPH XapaKTEPUCTHUKE PazmaaroT crmoco6 u pe3ynbpTaT WHTETpUPOBAT
METAJUIOB U UX COETUHEHUI JeHCTBUSA b [IOJIy4CHHBIE
MIOHATHUS «KOPPO3HUS IHo3HaBarebHBIC: 3HAHUS B
METAJUIOB», «XUMHYECKasI Bragerot oOmmmM mpreMoM peteHs MPaKTHYECKUX
KOPpO3Us», 3a7a4 YCIIOBHSIX
«QIIEKTPOXUMUYECKAS KommykaruBHbIE:
KOpPO3us», HAXOAUTh JloroBapuBaroTCsi 0 COBMECTHOM
CIIOCOOBI 3aIITUTH METAJUIOB JIESITETFHOCTM, IPUXOAAT K 00IIeMy
OT KOPPO3HH. PELICHUI0
Tonyuam o3moorcnocmo
Hay4umuvcsl . IPUMEHATh
3HAHUS O KOPPO3UU B KU3HU.
16. | Llemounbie MeTAIIBL: OO01mmas xapaKTeprcTuKa Hayuamuca: naBatb PeryasiTuBHble: PazButue
00111ast XapaKTeprUCTHKA LIEIOYHBIX METAJUIOB. MeTauibl B | XapaKTEPUCTUKY LIETOYHBIM [InanupyroT cBOU ACUCTBUS B CBSA3U C | OCO3HAHHOIO,
npupoze. O0mue crmocoosl uX MeETaJlJIaM I10 X MOJIKEHUIO B | IMOCTABJICHHOM 3a/1aueil ¥ yCIOBUSMU | YBa)KUTEIBHOT
noy4yerust. CTpoeHue aTOMOB. [ICX3 JI.1.Menneneesa, ee pelleHus ou
[IlenoyHble METAIBI — IPOCTHIE | UCCIEAOBATh CBOMCTBA Ilo3naBarenbHbIE: nmoOpoXkenaTen
BEIIECTBA IIETIOYHBIX METAJIJIOB — KaK Crasat 1 GOpMyITUPYIOT TN U BHOTO
MIPOCTHIX BEIIECTB. npoOIeMbl ypoka OTHOILIEHUS K
Tonyuam o3moorcnocms KommykaTuBHbIe: JIpyromy

Hay4umbvC. TPAMOTHO

A,Z[CKBaTHO HCIIOJIB3YIOT PEUYCBLIC

yenoBeky. Ero




o0pamaThCs ¢ BEIECTBAMU B | cpeAcTBa Al 3P (GEKTUBHOIO PEIICHNsT | MHEHHIO,
MOBCEIHEBHOM JKU3HU. KOMMYHHKaTUBHBIX 3a]a4 CHOCOOHOCTH
BECTHU JUAJIOT
C IpyTUMH
JIIOABMHU
17. | Coenunenus 1mIEMOYHBIX Baxnelmue coequHeHus Hayuamcsa: xapakrepusoBats | PeryasiTuBHbIe:
METaJLIOB HIETOYHBIX METAJUIOB — OKCUJBI, | (U3MUECKUE M XUMUYECKUE YYuTHIBAIOT MPaBUJIO B IJIAHUPOBAHUU
THIIPOKCHIIBI U CONTU (XJIOPHIBL, CBOMCTBA OKCHJIOB U 1 KOHTPOJIE CIIOC00a peleHus
KapOOHATHI, CyIb(GaThl, HUTPAThI), | FHIPOKCHJIOB IIETOYHBIX ITo3naBarejibHbIE:
MX CBOMCTBA M IIPHMCHEHHE B METaJIJIOB, COCTAaBIISITh Hcnonb3yroT nmouck Heo0X oMok
HapoaHOM Xx03siicTBe. Kanuiinbie XUMHUYECKHE YpaBHEHUS, UH(pOPMALIUHU JUIS BHITIOTHEHUS
y00p eHHS. XapaKTEPU3YIOUIUME CBOMCTBA | YYEOHBIX 3a/IaHUi C UCIIOJIb30BAHUEM
JdeMoHcTpanmnu: IIEJIOYHBIX METAJIIOB, PEliaTh | y4€OHOH IUTpaTypsl
OO0pa3upbl MENToYHBIX U «UETIOYKW» TPEBPAIICHHH. KommykaTuBHbIe:
HIETOYHO3EMETTFHBIX METAJIIOB. Honyyam 6o3mozcHocmo VY4YUTBIBAIOT pa3Hble MHEHHS U
B3aumoneiicTBue HATPUsSL, JINTUS C | HAYYUMbCA: COCTABIIATH CTPEMSITCS K KOOPAWHALIMH PA3TUIHBIX
BOZOW. B3anMopnelicTBHE HATPUSA C | «IEMTOYKHY IIPEBPAIICHUT. MTO3ULIUNA B COTPYIHUYECTBE
KHCIIOPOJIOM
18. | IllenouHo3eMenbHBIE OO0mrast XapaKTepUCTHKA Hayuamuvcs: naBath PeryasituBHbIe: PazButne
MeTaJUTbL: 00mIast 3JIEMEHTOB TIaBHOI moarpymmsl |l | xapakrepuctuky IInaHupyrOT CBOM JEUCTBHUSA B CBA3H C OCO3HAHHOTO,
XapaKTepUCTHKa rpynmsl. CTpoeHrEe aTOMOB. IeTIOYHO3EMETTHFHBIM MTOCTaBJICHHON 3a/ladell U yCIOBUSAMHU | YBAXKHTEIHHOT
[lenouHo03eMenbHBIC MeTaJuIaM I10 UX IMOJDKEHHIO B | €€ PEeIIeHus ou
METaJUTBl — TIPOCTHIC BEIECTBA. TIICXD JI..Menneneera, Ilo3naBarejibHBIE: nmoOpoxkenaTen
XapaKTEpPH30BaTh COCTaB CraBst 1 pOpMyTUPYIOT IETH H BHOTO
aTOMOB, FICCTIE/TOBATh MpoOIEeMBI ypOKa OTHOIIIEHUS K
CBOICTBA MIETOYHBIX KommykaTuBHbIE: Ipyromy
METaJIOB — KaK IMPOCTHIX AJIEKBAaTHO UCTIONB3YIOT PEYEBBIC yenoBeky. Ero
BEIIIECTB. cpeacTBa Ayt 3 PEKTUBHOTO PELICHUs MHEHHIO,
Tonyuam 6o3mosicHocms KOMMYHHKaTUBHBIX 3aJa4 crocobHOCTH
Hay4umscs: TPaMOTHO BECTH JHAJIOT
00paIaThCs ¢ BEMECTBAMH B C IPYTHUMHU
MTOBCETHEBHON KU3HU JFOBME
19. | Coenunenus Baxneiimme coequHeHns Hayuamcsa: xapakrepuzoBats | PeryjasiTuBHbIE:
IENTOYHO03eMEeTbHBIX HIETOYHO3EMETBHBIX (u3nYeCKHe U XUMHYCCKHE VY4YUTBIBAIOT MPABUJIIO B INIAHUPOBAHUH
METaJLIOB METaJJIOB — OKCH/IBI, CBOMCTBA OKCHJIOB U Y KOHTPOJIE CIIOc00a peleHus

THIPOKCHIBI M COMHU (XJIOPUIBI,
KapOOHATHI, HUTPATHI, CYIb(AaTHI,
thocdater), ux cBolicta U
MIPUMEHEHHNE B HAPOIHOM
XO3AHCTBE.

JdeMoHcTpanmnu:

THJIPOKCH]IOB
IIET0YHO03EeMENbHBIX
METAJUIOB, COCTaBJIATh
XUMUYECKHE YpaBHEHNS,
XapaKTepU3YIOLIUE CBOMCTBA
HIETOYHBIX METAJUIOB, PEHIATh

ITo3naBareanHbBIE:

Hcnons3yroT morck HeoOXo Mo
nHGOpPMAITUH [T BEITIOTHEHUS
y4eOHBIX 33/IaHUH C MCIIOL30BAaHUEM
yueOHO! TUTPaTyphI
KommykaTuBHbIe:




BzaumMmoneicTBie KalabLKs C
BoaoH. B3anMoaenicTBrEe Maraus ¢
KHUCIIOPOOM.

JIa0. onbITHI:

15. B3aumopeiicTBuie KajabIlud C
Bofoi. 16. [Nonyuenue
THAPOKCUIA KaJbIHS U
HCCIIEOBAHHUE €ro

CBOICTB

Hcnonk3oBanue 000py10BaHus
uentpa «Touka poctay

«OCITOYKH» npeBpameHI/n?I.
szyttam BO3MOIHCHOCMb
Haydumospci: COCTABJISATH
«OCITOYKH» npeBpameHHﬁ

Y4uuteiBaroT pa3HbIiC MHCHUA U
CTPEMATCA K KOOpAWHAIINU PA3JIMIHBIX
HOSI/IHI/Iﬁ B COTPYAHHUYCCTBC

20. | AnroMuHMid — Crpoenue atoma, pusndeckue u Hayuamuvca: naBath PeryasTuBHbIE: DopMUpyOT
[IEPEXOIHBIN JIEMEHT. XUMUYECKUE CBOMCTBA AIFOMUHUSL | XapaKTEPUCTUKY AJIFOMUHMS IInanupyroT cBOU AEUCTBUSA C HHTEPEC K
duznueckue u KaK IIPOCTOr0 BEILECTBA o ero nowkexuto B [ICXD IIOCTABJICHHOH 3aJlayeil U yCIOBUSMHU KOHKPETHOMY
XUMHUYECKHE CBOMCTBA H.N.Menneneena, €e peuieHus, OlEHUBaIOT XUMHYECKOMY
amoMuHus. [lomydenue XapaKTepU30BaTh COCTAB IIPaBUJILHOCTD BBIIIOJIHEHUS JEUCTBUS | DJIEMEHTY
Y IpUMEHEeHHE aToMa, XapaKkTepru30BaTh Ilo3naBaTenbHbIE:

ATIOMIHHUS ¢bu3nyUecKre 1 XUMIUYECKUE CaMOCTOSTENBHO BBIACISIOT U
CBOWCTBA aJTIOMHUHUS, (bopMyIUPYIOT TO3HABATENbHYIO 1IENIb,
OOBACHSTH 3aBUCUMOCTb UCIIOJIB3YIOT OOIIME IPUEMBI PELICHUS
CBOWCTB aJIOMHUHHS OT €r0 3amaq
nonoxenus B I[ICXD KommykaTuBHbIE:

J.M.MenneneeBa, 00bsICHAT | JOMyCKalOT BO3SMOXHOCTH Pa3THIHBIX
MPUYUHBI XUMUYECKON TOYEK 3pEHMS], B TOM YHCIE HE
WHEPTHOCTHU aJIFOMUHHSL. COBHIAJAIONTNX C UX COOCTBEHHOMH. U
Tonyuam eo3modicHocmo OPUEHTHPYIOTCS Ha TIO3HUIIHIO
Hay4umucsl. [paMOTHO napTHepa B OOIIEHUH U

oOpamaThCs ¢ BEMIECTBAMUA B | B3aUMOJECHCTBUN

MTOBCEIHEBHON JKU3HU

21. | CoennHeHNS aTIOMUHUS CoenuHeHus antOMUHUS — Hayuamca: xapaktepu3oBatb | PeryJasiTuBHbIe: DopMHPYIOT
— OKCHUJ Y TUIPOKCUI, UX (hr3rUecKre U XUMIYECKUE VYUuTHIBAIOT NPaBUIIO B IFIAHUPOBAHUU | YMEHHE
OKCHJ I TUIPOKCH]I, UX aM(pOTepHBIIl XapaxTep. CBOICTBa OKCHJIA H Y KOHTPOJIE CII0c00a peleHus WHTETPUPOBAT
am(OTepHBIH XapakTep. Baxneiimume conu aTtOMUHUA. TUAPOKCH]A ATFOMHUHUS, Ilo3HaBaTenabHbIE: b ITOJTy4YEHHBIE

[IpuMeHeHuE aFOMUHUS U €70 COCTaBIIATh XUMUUECKUE Hcnonp3yroT morck He0OX0tuMOoi 3HAHUA B
COEMHEHN. YpaBHEHUH, nHGOpMAITUH [T BEITTOTHEHUS MPKTUYECKYIO
JIaob. onbITHI: XapaKTEpU3YIOIINE CBOMCTBA | y4eOHBIX 3aJaHUM C UCTIONB30BAHUEM | JKU3HB

17.llony4yeHue
THAPOKCUIA ATFOMUHUS U
WCCIIe/IOBaHKE

€ro CBOMCTB.

AJIFOMUHNA, pCIIATh

IO CITOYKH» npeBpau_[eHI/Iﬁ.
HOﬂyqam BO3MOIMNCHOCMb
Haydumbspci. COCTABJIATH

yueOHO! TUTPaTyphl
KommykaTuBHbIe:
KoHTponupyror aeiicTBrie naprHepa




«OCITOYKH» npeBpameHHﬁ

22. | lpakTHyeckas padoTa Ocy1iecTBiIeHNE [ETTOYKH Hayuamcs: obpamatbes ¢ PeryasiTuBHBIC: PasButue
Nel XUMHYCCKUX 1a060paTOPHBIM OCyYIIECTBISIOT MOIIATOBBIH KOHTPOJIb | KOMMYHHKATH
OcyuiecTBinenue MpeBpalcHui 000pyIOBaHHEM H 0 pe3ynbTaTy BHOTO
TECIMOYKHN XUMHNYCCKUX HarpeBaTCJIbHBIMU KOMIIOHEHTAa B
MpeBpalIcHU npubopamu B cootBercTBuM ¢ | Ilo3HaBaTe/bHbIE: OOIIIeHUN U
Hcnons3oBanue MpaBUJIAMU TEXHHUKH Branerot o01muM nprueMom perieHus COTPYIHUYECT
000pyIOBaHUS LIEHTPA 0e3011acHOCTH, OMUCHIBATh 3a1aq BE CO
«Touka pocta» XUMHUYECKUHN IKCTICPUMEHT C KomMmykaTuBHbBIE: CBEPCTHUKAMU

IIOMOIIBIO A3bIKA XMMHU, YuuTEIBaIOT Ppa3HbIi€ MHCHUA U " YUUTCIIAMU
J€JIaTh BBIBOJBI 110 CTPEMATCA K KOOpAWHANU PAa3JIMUYHBIX

pe3yapTaTaM dKCIIepUMEHTa. MTO3UIINH B COTPYAHUYECTBE

Honyyam 6o3moaxcHocmo

Hay4umscs: 0CO3HABATh

HEO0OXOTMMOCTH COOTFOCHMS

npasuia b u OT mus

COXpaHEHHs 370POBbS

OKPY)KaOIITUX.

23. | XKene3o — aeMeHT Pacnionoxenue xenesa B Hayuamocs: naBatb PeryasituBHbIe: DopMUPYIOT
VIIrpynmsr modbouHoN IICX3/.1. MenneneeBa u XapaKTEePUCTHKY XKelle3a 110 [InanupyroT cBOM AEUCTBUSA C HWHTEpEC K
IIOATPYIIIBL. cTpoeHue ero aroma. Ousmdecknue | ero nmomwkenuto B [ICXD IIOCTABJICHHOH 3a/layeil U yCIOBUSMHU KOHKPETHOMY
dusnYecKre u 1 XMMUYECKHE CBOICTBA XKele3a Jd..Menneneesa, €e pelieHus, OlEeHUBaloT XUMHYECKOMY
XIMHYECKHE CBOICTBA — MPOCTOTO BEIIECTBa XapaKTepH30BaTh COCTaB MPABIIIBHOCTH BBITTOTHEHUS ISCTBHUS | DJIEMEHTY
xerne3a. Haxoxaenne B aToMa, XapaKkTephu30BaTh Ilo3naBarenbHbIe:

MIpHUpOIE. (u3nyecKre u XUMHUYECKUE CaMOCTOSTENBHO BBIACISIOT H
CBOICTBA XkeJe3a, 00bSICHATh | (OpMYIHPYIOT MO3HABATENHHYIO 11ENb,
3aBUCHMOCTH CBOWCTB JK€JIe3a | MCIIONB3YIOT OOIINE IPHUEMBI PEIICHUS
ot ero nonoxkenus B [ICXD 3a7a9
J.M1.Menneneena, KommykaruBHbIe:

WCCIIEZIOBATh CBOWCTBA JlomyckaroT BO3MOKHOCTD Pa3IMIHbIX
JKele3a B XOJI€ BBITTOTHEHUS TOYEK 3PEHMs], B TOM YHCIE HE
1a60paTOPHOTO OIBITA, COBITAJIAIONINX C UX cOOCTBeHHOH. 1
OIMHCHIBATh XUMHUYECKHUIT OPUEHTHPYIOTCS Ha TIO3UIIHIO
SKCIIEPUMEHT. napTHepa B OOIIEHUN U

Tonyuam 6o3mosicHocms B3aMMOIECHCTBUU

Hay4umsCcs: TPaMOTHO

00paIaThCs ¢ BEMECTBAMH B

IMOBCEIHEBHOMN KU3HUA

24. | CoenuHeHwHs xKerne3a Ienernueckue psasl Fe?'u Fe** Hayuamcs: xapaktepuzoBath | PeryisTuBHbIe: PazButne
+2,+3 UX Ka4eCTBEHHOE Baxwneiimmue conu xenesa. (hr3rUecKre U XMMUYECKHIE Y4YHTHIBAIOT MPABWIIO B IJIAHUPOBAHWUHU | OCO3HAHHOTO,
OIIpeJieNIeHNE. 3HaveHue Keme3a CBOICTBa OKCHJIOB H Y KOHTPOJIE CIIoco0a perieHus YBaXXHUTEIHHOT




I'enernueckue psast U €T0 COeTUHEHUH sl HPUPOIBI U | THAPOKCHIOB JKee3a, Ilo3naBarenbHbIE: ou
Fe*2u Fe™, HapOJHOro X03siicTBa. COCTaBJISATh XUMHUYCCKUE Hcnone3yroT mouck HeoOXoAnMon noOpoxkenarTen
JdeMoHcTpanuu. ypaBHEHUS, UHGOPMAITUH [T BEITIOTHEHUS BHOTO
BsaumogelicTBrue MeTamioB ¢ XapaKTepHU3YIOIIMe CBOMCTBA | Y4eOHBIX 3aJaHUi C UCTIONB30BAHUEM | OTHOILICHHUS K
HeMeraimamu. [lomydenue COEMHEHUN JKeme3a, y4eOHOH JIUTPaTyPhI JIpYyroMy
rugpokcuaos xeneza (1) u (111). MIPOBOAUTEH KAUYECTBEHHBIE KoMMyKaTHBHBIE: yenoBeky. Ero
JIab. onbITHI: peaxiuy, MOATBEpKAAIOIINE | YUUTHIBAIOT pa3HbIE MHEHUS U MHEHHUIO,
18. BzaumoneiicTBue xkenesa ¢ HaJMYME B BOAHBIX pPacTBOpax | CTPEMATCSA K KOOpJAMHALUH PAa3IMUHBIX | CIIOCOOHOCTH
COJITHOM KUCJIOTOM. KaTUOHOB JKeJle3a, PEIlaTh MO3UIMK B COTPYJTHUUECTBE BECTH JUAJIOT
19. lNony4eHue ruIPOKCHIOB «IIEMOYKN» NPEBpaLICHU. C IpyruMHU
xenesa (1) u (1) u usygenne ux | IHoayuam sozmoxcrocmo JIOJIbMHU
CBOWCTB. HAay4umscs: COCTABIAThH
Hcnonk3oBanue 000py10BaHUs «IETOYKN» IPEBpaALCHUH,
uenTpa «Touka pocray COCTaBJISITh MOJIEKYJISIPHBIE U
MOJIHBIC MOHHBIC YPaBHEHHUS
10 COKPAIICHHBIM HOHHBIM
YpaBHEHUSIM

25. | IlpakTHueckas padoTa [Tomyuenue u cBoiicTBa Hayuamcsa: oGpamatses ¢ PeryasiTuBHbIE: OBnanenue
No2 COEMHEHUN METAJIJIOB JabopaTOPHBIM OCymIeCTBIISAIOT TOMATOBEIN KOHTPOJIb | HaBBIKAMH IS
ITonydenue u cBoicTBa o0opynoBaHUEM U 10 PE3YIbTATy MPaKTUYECKON
COCIIMHEHU METaJIIOB HarpeBaTeNbHBIMH JIeSITeTbHOCTH

npubopamu B coorBercTBum ¢ | Ilo3HaBaTe/bHbBIE:

MpaBUJIAMHU TEXHUKH CtposT peueBoe BHICKa3bIBaHUE B
0e30MacHOCTH, OMMCHIBATh YCTHOH ¥ MHCEMEHHO opme
XUMUYECKUH AKCIIEPUMEHT C KommykaruBHbIe:

MTOMOTIIBIO S3bIKa XUMHUH, YUuTHIBAIOT pa3Hble MHEHHS U
JIeNaTh BBIBOABI 110 CTPEMSATCS K KOOPIWHAIIUH Pa3THIHBIX
pe3yabpTaTaM dKCIepUMEHTA. MTO3UIINH B COTPYAHUYECTBE
Tonyuam 6o3mosicHocms

Hay4umscs: 0CO3HABAThH

HEO00XOANMOCTb COOFOIEHUS

npaBuia b u OT mns

COXpaHEHHS 370POBbS

OKPYKaOIIUX.

26. | [IpakTHyeckas padora Pemenue sxcnepuMeHTaNIbHBIX Hayuamcs: oOpamarscs ¢ PeryasiTuBHBIC: OBnanenue
Ne3 3a/1a4 Ha paclo3HaBaHHUE U n1a60paTOPHBIM OCyYIIEeCTBISIOT IMOMATOBBIA KOHTPOIb | HaBLIKAMH IS
Pemenne MOJTyYeHH e COSMHEHUH METaJUIOB | 000pyIOBaHUEM U 0 Pe3yNbTaTy MPaKTHIECKON
AKCIEPUMEHTAIBHBIX HarpeBaTebHBIMH JIeATENbHOCTU
3a/1a4 Ha npubopamu B cootBercTBun ¢ | [lo3HaBaTebHBIE:

paciio3HaBaHUC U
TMOJIy4YCHUC COC}.‘LI/IHGHI/Iﬁ

ImpaBUJIaMu TEXHUKU
6C3OH3.CHOCTI/I, OIIKMCBIBATH

HpOBO,I[}IT CpaBHCHUC U
Knaccn(bnxaumo 110 3aJJTaHHBIM




METaJIJI0B

XUMHUYECKUI IKCIIEPUMEHT C
ITOMOIIBIO SI3BIKA XUMUH,
IeJaTh BBIBOIBI IO
pe3ynbTaTaM SKCIepUMEHTA.
Honyyam 6o3moacnocmo
HAy4umscsi: 0CO3HABaTh
HEOOXOUMOCTE COOJTIOACHUS
npaBuna b u OT mis
COXPAHEHHUSI CBOETO 3I0POBBS
1 OKPY)KaIOIIHX.

KpUTEPHUIM
KomMmykaTuBHbIe:
JloroBapuBaroTcsi O COBMECTHBIX
JECTBUSX B pa3IUYHBIX CUTYaIMsIX

27. | O6oOLIeHEe 3HAHUIT TTO Hayuamca: 0606math PeryasiTuBHbIC: Bripaxator
Teme «Meraibn 3HAHUS U TIPENICTABIATh UX BHocsT He0OX0MMMbIEe KOPPEKTHBBI B | aIeKBATHOE
cXeM, TabJHII, Tpe3eHTanN JIeliCTBHE TIOCIIE €ro 3aBepIlIeHUs Ha MOHUMaHHE
OCHOBE €r0 U y4yera Xxapakrepa MPUYKH
CAeTaHHBIX OMNOOK ycnexa u
Ilo3naBaTenbHbIE: Heycrexa
CtposT peueBoe BHICKa3bIBaHNE B yueOHOH
YCTHOW U MUCBMEHHOHN (opme JIeSITeTbHOCTH
KomMykaTUBHBIe: KOHTPOIUPYIOT
JIEWCTBUS NMapTHEpa
28. | KouTpoJsbHas padoTa KoHTpois npeaMeTHbIX U Hayuamca: npuMeHsTH PeryasituBHbIe: [IpossisiroT
Ne2 MeTampeIMEeTHBIX YIeOHBIX TIONTyYEHHBIE 3HAHUS U OcCyIIeCTBIIAIOT UTOIOBBIH U OTBETCTBEHHO-
o TeMe «MeTamib» JeicTBuil o teme «MeTaibh chopMUpOBaHHBIE YMEHUS MOIIArOBBIA KOHTPOJIb IO PE3YAbTaTy | CTh 3a
Iuisl peiieHus yueOHbIX 3a1a4 | [lo3HaBaTenbHbIe: pe3ynbTaThl
CtposT peueBoe BHICKa3bIBaHHE B
YCTHOH ¥ MUCEMEHHOH (hopme
KomMykaTUBHBIE: KOHTPOITUPYIOT
JIEHCTBUS MapTHEpa
Tema 3. Hemeranani(284.)
29. | OOmas xapakTepuCTHKa OO0mmas XxapaKkTepuCTHKA Hayuamca: naBatb PeryasiTuBHBIC: dopmupo
HEMETaJLIOB HEMETAaJUIOB: TIOJIOKEHNE B OIpeeTICHUS IOHATUSIM [InanupyroT CBOM AEHCTBUS B CBSI3U C BaHWE
Ilepuonuueckoil cucreme «AIIEKTPOOTPULIATENBHOCTEY « | IMOCTABJICHHOM 3a/1ayeil HyCIOBUSIMU TOTOBHOCT
XUMHYECKUX AJIEMEHTOB AJITOTPOIUS ee pemrenus [lo3HaBaTenbHBIE: uu
. U. MenpeneeBa, 0COOGHHOCTH | XapakTepu3oBaTh HeMeTaiulbl | CTaBAT U GOPMYIHPYIOT HETH U CHOCOOHO
CTPOEHUS aTOMOB, o ux ronoxkenuto B [ICXD npobnemsl ypoka KommykaTuBHBIE: CTH K
3JEKTpoOoTpULaTenbHOCTh (J0) J.M1.MenneneeBa, onuceBaTh AJIEKBAaTHO UCTIONB3YIOT PEYEBBIC 00y4eHun
KaK Mepa «HEMETaJUTMYHOCTH, cTpoeHHe PU3NIECKIE cpencrea s 3pPeKTUBHOTO 10 U
psan D0. Kpucrammyeckoe CBOICTBA HEMETAILIOB, pellIeHrs KOMMYHUKATUBHBIX3aa4 | CaMOpPa3BUTH
CTPOCHUE HEMETAJUIOB — MPOCTHIX | OOBACHSITH 3aBHCUMOCTh 0Hu
BEIIECTB. AJUIOTPOIHS. CBOWCTB HEMETAJIOB OT UX camMoo0pazoB
duznueckue nonoxenus [ICXD aHHIOHA

OCHOBC




MOTHBA
MU K
o0y4eH
U0 1
HIO3HaH
)




CBOICTBa HEMETAJLIOB.
OTHOCUTEIBHOCTD HOHSITUN
«METAJLI» U «HEMETAJL»

J.M.MenneneeBa;cocTaBiIsiTh
Ha3BaHUS COCAUHCHUM
HEMETaJIOB 10 (opMyJIe U
(hopMyn Mo Ha3BaHUIO,
HayyaTcs J1aBaTh
ONPENENEHUS «aJUIOTPOIUs»,
«aJJIOTPOITHbBIE

MOJTU KA.

Honyuyam 6o3moscnocms
HAYYumyCs: TpOrHO3UpPOBaATh
CBOICTBA HEU3YUEHHBIX
3JICMEHTOB U UX COCIUHCHUI
Ha OCHOBE 3HAHUI O
MEPUOANYECKOM 3aKOHE

30. | O6mume XuMHYECKHE OO0mme XuMHYecKre CBOWCTBA Hayuamcsa: xapakrepu3oBats | PeryJasiTuBHbIe: Pa3BuBaroT
CBOIICTBa HEMETAJIOB CTpOeHre HeMeTasuioB, oomue | [locraHoBka y4eOHOI 3a1a4un HA OCO3HAHHOE
HEMETAaJUIOB. XUMHYECKHE CBOHCTBA OCHOBE COOTHECEHHSI TOT0, YTO OTHOIIIEHHUE K
Hemeranns! B mpupone HEMETaJIOB, OMMCHIBAThH M3BECTHO M YCBOEHO , M TOTO, YTO | CBOMM
U CII0coOBI UX 001Me XMMHUYECKUE CBOMCTBA | €llle HEU3BECTHO COOCTBEHHBIM
MOy4EHUs HEMETAJUIOB C IIOMOIIBI0 Ilo3naBaTenbHbIE: HOCTYIIKaM

A3bIKa XUMHH, COCTaBJIATh BoinBrxeHue runores, ux

YpaBHEHUS XUMHUYECKUX 000CHOBaHUE, H0KA3aTENbCTBO

peaKkIui, XapaKkTepU3yIOIIMnX

XUMHYECKHE CBOMCTBA KommykaTuBHBIE:

HEMETAJUIOB UX COEMHEHUI Y4aBCTBYIOT B KOJIJIEKTHBHOM

Tonyuam eo3moscHocms o0CyxaeHnu podiieMm,

Hay4umscs: MIPOTHO3UPOBATh | MPOSIBIAIOT aKTUBHOCTH BO

CBOMCTBA HEM3Y4YCHHBIX B3aMMOJCHCTBHUH IJIs1 pELLICHUS

AJIEMEHTOB U X COSAMHEHUH | KOMMYHUKATHBHBIX U

Ha OCHOBE 3HaHUU O MO03HABATEIbHBIX 3aJa4

NEPUOANYECKOM 3aKOHE

31. | Bomopon ITonoxenue Bonopoaa B Hayuamcs: xapakrepuzoBatb | PeryjsiTuBHbIe: DopMUPYIOT

[lepnoanyeckoii cucreme BOJIOPOJ IO €ro NONOKEHUIo | Pasnuuaror crocod u pe3yabrat KOMMYHUKaTHBHBIH
XUMHYECKUX DJIEMEHTOB B IICXD JI..1.Menzeneena, JIEUCTBUS KOMIIOHEHT B
. 1. Menneneesa. CtpoeHune XapaKTepU30BaTh CTPOCHHUE IHo3naBaresbHbIE: 001IEeHNH U

aToMa U MOJIEKYJbl. DH3nUecKe
1 XMMHUYECKHE CBOICTBA
BOJOPO/Ia, €r0 MOJyYEHUE U
MIPUMEHEHHE.

JIab. onbITHI:

20. Tonmyuenue

aToMa BOJIOpOJia, OOBSCHATH
€ro BO3MO)KHBIE CTEIIEHH
OKHCJICHHUSI, XapaKTEPU30BaTh
(hm3HUecKre U XUMHUYECKHIE
CBOIICTBa BOJOPOJA,
00BSICHITH 3aBUCHUMOCTD

Brnageror o6muM npuemom
pelreHus 3aaa4q
KommykaTuBHbIe:
JoroBapuBaroTcsi 0 COBMECTHOM
JIEeATENbHOCTHU O] PYKOBOJICTBOM
YUUTENS

COTPY/IHHYECTBE CO
CBEPCTHHKAMH B
nporecce
o0pa3oBaTenbHON
JIESITETbHOCTH




" pacClio3HaBaHue BOAOpOaa

HUcnonezoBanue 000pyaoBaHUS
nentpa «Touka poctay

CBOICTB BOAOPOJa OT
nonoxxkenus ero B [IICXD
J.M.MeHnneneeBa, onuchBaTh
nabopaTopHbIe U
MPOMBIIUIEHHBIE CIIOCOOBI
MOJIYYEHHUS BOJIOPO/IA .
THonyyam 6o3moaxcnocmo
HAy4umscsi. 00bICHATH
JIBOMCTBEHHOE TIOJIOKEHUE
Bogopona B [ICXD
Jd.1.Menneneesa, rpaMOTHO
oOparmarbCcsi ¢ BEMEeCTBAMH B
MMOBCEIHEBHOMN KU3HU

32. | Bona Ctpoenune MOIEKyIbI. Hayuamcs : xapakrepru3oBath | PeryJsiTuBHbIC: Nmerot nenocruoe
BonoponHast Xumuieckast CBs3b. CTPOEHHE MOJIEKYJIIBI [TnaHupyOT CBOM JICHCTBUS B MHUPOBO33pEHUE,
®Du3HyeCKue CBOMCTBA BOABI. BOzopona, (pu3ndeckue u CBSI3U C IIOCTABJICHHOW 3a7a4eil U | COOTBETCTBYIOLIECE
AHoOMau CBOMCTB BOJBI. XUMHUYECKHE CBOMCTBA BOJIBI, YCIIOBUAMU €€ PCUICHU A COBPEMCHHOMY
T'uapodunbHbie 1 ruAPodHOOHBIE O0BSCHATH aHOMAJINH BOJIBI, ITo3naBare/bHBIE: YPOBHIO pa3BUTHS
BEIECTBAa. XMMUYECKHE CBOICTBAa | CIIOCOOBI OUUCTKH BOABI, CraBsT 1 GOPMYITUPYIOT TIeTH U HayKH
BozBI. KpyroBopoT BonbI B MIPUMEHSATH B OBITY QIIIBTPB | IPOOJIEMBI ypOKa
npupone. Bogoouncrka. Aspanust | Ui OYUCTKH BOJBI, KommykaTuBHbIE:

BOJbL. BEITOBBIE (DUITBTPEIL. MPaBHIIFHO UCTIONB30BATh Kontponupytot neficteus
MuHepaabHbIE BOABI. MHUHEPAJIbHYIO BOAY, napTHepa
JuctunnupoBanHas Bojia, ee BEITIOTHSTH PACUYETHI 110
MTONTy4YeHHe U TPUMEHEHHE. YPaBHEHUSIM XUMHYECKUX
JIad. onpITHI: peaKIui, MPOTEKAIOIINX C
21. UccnenoBanue y4acTHEM BOJBI.
TTOBEPXHOCTHOTO HATSKEHUS Tonyuam 6o3mosicHocms
BOJIBI. Hayuumscs: 00bEKTUBHO
22. PacTBOpeHue mepMaHTaHaTa OILIEHWBATh UH(POPMAIIHIO O
Kallusl WM MEIHOTO Kymopoca B BEIIECTBAX M XUMHUYECKIX
Boze. 23. 'mapararus mporieccax, KpUTHIECKH
00€3BOKEHHOT 0 cynb(dara OTHOCHTBCS K TICEBIOHAYTHOMN
menu (11). 24. Usrorosienue uHpopMaIHH,
TUTICOBOTO OTTiedyaTka. 25. HEeOOPOCOBECTHOM pekiame
O3HaKOMIIEHUE C KOJIEKIUEH
OBITOBBIX (DUITBTPOB.
26. O3HaKOMJICHHE C COCTAaBOM
MHUHEPaJIbHON BOJBI
33. | I'anorenst: obmas O011as xapaKTepUCTHKA Hayyamcs: xapakrepuzoBats | PeryasituBHble: [posiBrsitoT
XapakTepHCTUKA raJIoreHOB: CTPOCHHE aTOMOB; CTPOCHHE MOJIEKYJT [TnaHupyroT CBOM JIEHCTBUS B 9KOJIOIMYECKOE




MPOCTHIE BEIIECTBA U OCHOBHBIE
COEJIMHEHUS TaJOreHOB, X
cBoiicTBa. KpaTkue cBeneHus o
xJiope, Opome, grope u iose.
IIpuMeHeHue raoreHos u

UX COEUHEHUI B HAPOJHOM
XO34MCTBE.

JdemoncTpanumn:

OO0pas3iibl rajoreHoB —
MIPOCTHIX BEIIECTB.
B3aumonelicTBue rajioreHoB ¢
HaTpHUEM, ATFOMIUHHIEM.
BeiTecHeHue X10poM OpoMa uitu
1012 U3 PacTBOPOB UX CoJIei

raJioreHoOB, OMHUCHIBATH
(hU3HUECKUE U XUMHUECKIE
CBOICTBA raJIOr¢HOB Ha
OCHOBE HaOJrOICHU 32 UX
MIPEBPALEHUSIMUA BO BpEMS
AEMOHCTPAIIMOHHBIX OITBITOB,
O0BSACHATH 3aBUCUMOCTh
CBOWCTB TaJIOT€HOB UX OT
nonoxxenust B [ICX3 JI.N.
MeHpeneeBa, COCTaBIATh
(hopMyJIBI COCTUHEHHIA
raJIoreHoB U 10 popMyIam
JaBaTh HA3BaAHUA
COCMHEHHUSIM T'aJIOTCHOB
THonyuam eo3mozcnocmo
HAyuumscsi: 0CO3HaBaTh
HEO0O0XOUMOCTH COOJTIOICHUS
IIPaBUJI SKOJIOrMYECKOU
0e30macHOCTH TIPH
oOpaIieHnn ¢ TaIoreHaAMH

CBSI3U C IIOCTaBJICHHOM 3aJ1aueh U
YCIIOBUSIMM €€ PELLIECHUS
Ilo3naBaTejbHbIE.

Crapat 1 GOpMyTUPYIOT IETH U
po0JIeMBI ypoKa
KommykaTuBHBIE:

AJeKBaTHO UCIONIB3YIOT PEUEBHIC

cpeacta ais 3 HEeKTHBHOTO
peuIC€HNsI KOMMYHUKATUBHBIX
3ama4

CO3HAHHUC

34. | CoennHEHHS TaIOTEHOB OcCHOBHbIE COeTMHEHUS Hayuamcs: ycraHaBIuBaTh PeryasituBHbIe: Bocnuranue
raJoreHoB: raJoreHOBOIOPOIBI, CBSI3b MEXK]y CBOHCTBaAMHU YYuTHIBAIOT MPaBUIIO B OTBETCTBEHHOTO
COJIM TAJIOT€HOBOJOPOTHBIX COEMHEHNHN U UX TJTAHUPOBAHUU U KOHTPOIIE OTHOIIIEHUS K
KHCIIOT. MIpUMEHEHHEeM, N3yJaTh crioco0a perieHws MpHUpOJIe
JdemoHncTpanum: CBOIICTBa COENMHEHUN Ilo3naBarejibHBIE:
OO0pa3sITsl TPUPOTHBIX TaJOreHOB B XOJIE Hcnonp3yroT monck
COCMMHEHUH XJIopa. BBITIOJTHEHUS JTa0OpaTOPHBIX He00X0mMMOl MHGOPMAITNH IS
JIab. onbIThI: OIIBITOB , BBITIOJTHEHU ST y4eOHBIX 3aJaHui C
27. KauecTBeHHas peakius Ha Honyuam 6o3moorcrnocmo UCIIOJIb30BAHNUEM y4eOHOU
raJoreHuA-uOHBI HAy4umsCs: UCIOb30BATh JUTPaTyphl
MPHOOPETEHHBIE KommykaTuBHbIE:
KOMIIETEHITUH TPH YUUTHIBAIOT pa3HbIe MHEHHUS H
Hcnonws3oBanue obopynoBaHus BEITIOJTHEHUH TIPOEKTHBIX CTPEMSITCS] K KOOPAMHALIH
ueHtpa «Touka poctay paboT 110 U3YYEHUIO CBOMCTB | Pa3IHYHBIX MO3UIUHN B
U C1I0cO0O0B MOJTYYEHUS U COTPYAHHYECTBE
pacrio3HaBaHUsl COCAUHEHUI
raJoreHoB
35. | lIpakTH4eckas padora Pemenne sxcriepuMeHTaNbHBIX Hayyamcs: obpawmatbes ¢ PeryasiTuBHBIC: OBnanenue
No4 3amad o teme «lloarpymnmna n1a00paToOpHBIM OcCyl1eCTBISAIOT MOMArOBbIN HaBBIKAMH IS
Pemenne raJoreHOB» 000pyIOBaHHEM H KOHTPOJIb MO pe3yJbTaTy MPAKTUIECKON
9KCIIEPUMEHTAIIBHBIX HarpeBaTelbHBIMU JeSATEIbHOCTH




3aJa4 110 TEMC

HpI/I60paMI/I B COOTBCTCTBHH C

Ilo3HaBaTe/ILHBIE:

«[lonrpymrma MPaBUJIAMU TEXHUKH [IpoBoasT cpaBHEHUE U
raJIoreHOB» 0e30MacHOCTH, OMMHUCHIBATD KJIacCU(HUKAIHIO TI0 3aJaHHBIM
XUMUYECKUHN IKCIIEPUMEHT C KPUTEPUIM
TTOMOIIIBIO SI3BIKA XUMUH, KomMmykaTuBHbBIE:
JenaTh BBIBOJbI 110 Haxopsr oGriee peenue
pe3yapTaTaM dKCIIepUMEHTa. yueOHO 3a7auu
THonyyam 6o3moacnocmo
Hay4umscs: 0CO3HABATh
HEOOXOMMOCTE COOJFOICHHS
npaBuia b u OT mis
COXpaHEHHSI CBOETO 3/I0POBbS
U OKPYKAIOITUX
36. | Kucnopon CtpoeHnne aToMa 1 aJUIOTPOTIHS Hayuamcs:, PeryasiTuBHbIE: Crpemiienue K
KHCJIOpPOJia; CBOMCTBA U XapaKTepH30BaTh CTPOCHUE Pazmyarot crmoco6 u pe3ynpTaT 3I0pOBOMY 00pa3zy
MIPUMEHEHHE €TI0 aJTIOTPOITHBIX MOJIEKYJIBI KHCIIOPO/Ia, JIeHCTBHS KU3HU
Monupukanuii. JIad. oNbITHI: COCTaBJISITh XUMHYECKHE Ilo3naBaTenbHbIE:
28. Tlonyuenue ypaBHEHUS, Braneror o0mmmM npuemMom
Y pacrio3HaBaHKe KUCIOpo/a XapaKTepHU3YIOIIe pemieHus 3aaa4q
XUMHUYECKUE CBOUCTBA KommykaruBHbIE:
KHCIIOpO/Ia, OOBSICHSTH JoroBapuBaroTcst 0 COBMECTHOM
MIPUMEHEHHE aJUTOTPOITHBIX JIeSITENTFHOCTH TIO/T PYKOBOICTBOM
Moaudukanuit kucioposa, yauTens
OIHCHIBATH JTA00OpPaTOPHEIE U
MIPOMBIIIUIEHHBIE CIIOCOOBI
TIONyYEeHHST KHCIIOPOa .
Tonyuam 6o3moorcHocms
Hay4umsCcs. TpPaMOTHO
o0paIaThCs ¢ BEMIECTBAMU B
MTOBCEIHEBHON JKU3HU
37. | Cepa, ee pusnvekue u Crtpoenue aTomMa U aJIOTPOIUS Hayuamcs:, PeryasiTuBHble: DopMUPYIOT
XIUMHYECKHE CBOICTBA CepHI; XapaKTepH30BaTh CTPOCHUE Pazmyarot crmoco6 u pe3ynsTaT OCHOBBI
CBOICTBa W TIPUMEHEHHUE MOJIEKYJIBI CEPBI OOBSICHSITH JeiCTBHS 9KOJIOTUYECKOTO
POMOHMYECKOIt Cephl. 3aBUCHMOCTH CBOWMCTB CEpPbI Ilo3HaBaTenbHbIE: MBIIUTEHUS

JdemoHncTpanum:
B3aumopeiictBue cepbl

C MeTaJulaMH, BOAOPOJOM U
KHCIIOPOJIOM.

JIab. ombIThI:

29. I'openue cepbl Ha BO3yXE U B
KHCIIOpOJE

oT ee mmoanokenns B [ICXD
J.. Menneneena,
COCTaBJIATh XUMHUYECKHE
ypaBHEHUS,
XapaKkTepU3yllye
XUMHUYECKHE CBOMCTBA CEPHI,
OOBSICHITH IPUMEHEHHE

Brnaneror o6muM npuemom
pelreHus 3aaa4q
KommykaTuBHbIE:
JoroBapuBaroTcsi 0 COBMECTHOU
NI TeTbHOCTH, TIPUXOIS K
o0IIeMy pelieHuto




AJUTOTPOITHBIX MOIAM(PUKAITHIA
cephl

Homyuam 6ozmodcnocmy
HAy4umscsi. TPaMOTHO
00paiaThCs ¢ BEIIECTBAMU B
MOBCEIHEBHOMN KU3HU

38. | CoenuneHus cephbl Oxcunet cepol (IV) u (VI); ux Hayuamcsa:, PeryasTuBHbIE: DopMUPYIOT
IIOJIyYEHUE, OIMCHIBATH CBOMCTBA Y4uTBIBaIOT IPABUWIO B HHTEPEC K
CBOICTBa U MPUMEHEHUE COEMHEHUN Cephl, TJTAHUPOBAHUU U KOHTPOJIE KOHKPETHOMY
COCTaBJISITh YPaBHEHUS crioco0a pereHus XUMHYECKOMY
PEeaKxIuii, COOTBETCTBYOIIUX ITo3naBareJbHBIC: JJIEMEHTY, ITIOUCK
«IIETOYKE» MPEBpaLCHUI Hcrnonp3yroT nouck JIOTIOITHUTENbHON
Honyuam 603mooicHoCmb HeoOXoMMoi nHpOpMAaUK U1 | HHPOPMAIIH O
Hay4umvcs: IPOTHO3UPOBATE | BBITIOJHEHHUS y4eOHBIX 3aJJaHHii C | HEM.
XHMHUYECKHE CBOMCTBA WCITOJIb30BaHUEM YICOHOMH
BEIIECTB HA OCHOBE UX JTUTPATYPHI
CBOICTB U CTPOEHUS KommykaruBHbIC:
KoHnTtponupyror aeiicteue
napTHepa
39. | CepHas KuCIIOTa KaK CepHas KHCIIOTa Kak anektponut | Haywamcs., PeryasiTuBHbIe:
DJICKTPOIHT U €€ COITH U ee ONMCHIBATH CBOMCTBA cepHOM | PaznmdaroT criocod u pe3ynbTaT
COJIM, UX IIPUMEHEHME B HAPOJAHOM | KHCIIOTHI, B XOJ€ IPOBEIEHUS | NEHCTBUA
XO3AHCTBE. 71a00paTOPHBIX OIBITOB , Ilo3naBarenbHbIe:
JdeMoHCcTpanuu: MIPOBOJUTH Ka4ECTBECHHYIO Brnageror o6mmM npremom
OO0pa3ITsl IPHUPOTHBIX peaxIuio Ha cynb(}ar - HoH perIeHus 3a1ad
coeanHeHui cepbl. OOpasLbl Tonyuam eo3modicHocmo KommykaTuBHBIE:
BaKHEHIIUX IJI1 HAPOAHOTO Hay4umbcs: XapakTepu3oBaTh | JIoroBapuBarOTCsS O COBMECTHOM
XO35HCTBa CyIb(aToB. oco0ble cBOIiCTBa JESTENBHOCTM, IPUXOAAT K
JIab. onbIThI: KOHILIEHTPUPOBAHHOM CEPHOM | 00IIeMY pEIEHHIO
30. CBoiicTBa pa3baBIeHHOMN KHCJIOTBI
CEPHOU KHUCIIOTBI
Hcnons3oBanue obopymoBaHus
neHTpa «Todka pocray
40. | CepHas KuCIIOTA KaK CepHast KuCIOTa Kak OKHCIUTENb. | Hayuamcs :cOCTaBIATh PeryasiTuBHBIC: HcneiTEIBatoT

OKHCIIHTEb.
[Tonyuenue u
MIPUMEHEHHE CEPHON
KHCJIOTBI

[Ipou3BoaCTBO CEPHOM KUCIOTHI U
ee IIpUMEHEHHe

ypaBHeHust OBP ¢ ygactuem
CEpHOI KHCIIOTHI, OIUCHIBATD
00J1IacTH TIPUMEHEHUs CEPHON
KHCJIOTBI

Homyuam éosmodcnocmy
HAY4umvcs: TPUBOANUTH

[Inanupyrot cBOU AUCTBUS B
COOTBETCTBHH C ITOCTABJICHHON
3a/1auell U yCIOBUSAMU €€
peanuzanuu
Ilo3naBarenbHbIC:

Braneror o6mum nmpuemMom

qyBCTBO FOPJIOCTH
3a POCCHICKYIO
HayKy




IpUMephl ypaBHEHUH

peuicHud 3aaa4

peaxiuii, rexanmx B ocHoBe | KoMMykaTuBHBIE:
IIPOU3BOJCTBA CEPHOU KonTonupyror neiicrBust
KHCJIOTHI napTHepa
41. | IlpakTHYeckas padoTa Pemenune 3xcniepuMeHTAIBHBIX Hayuamcs: obpamatscs ¢ PeryasiTuBHbIE: YMEIoT ynpaBisTh
Ne5 3anad o teme «lloarpymmna nabopaTopHBIM OcCy11ecTBISIOT MOMIArOBBIH cBoei
Pemenue KUCJIOPOJa» 000py/IOBaHHEM H KOHTPOJIb MO PE3YNbTaTy MO3HaBaTeIbHOMN
9KCIEePUMEHTAIBHBIX HarpeBaTelbHBIMU JIeSITeNTbHOCTBIO
3a/1a4 10 Teme npubopamu B cootBeTcTBUM ¢ | Ilo3HaBaTelbHbBIE:
«[loarpynma MpaBUIIAMHU TEXHUKH CtposT peueBoe BHICKa3bIBaHUE B
KHUCIIOPOIA» 06e30macHOCTH, OMMUCHIBATh YCTHOM ¥ MMCBMEHHOU (opMe
XUMHUYECKUN IKCIIEPUMEHT C
TIOMOIIBIO S3bIKA XUMHH, KommykaTuBHbIe:
JIeNaTh BBIBOABI 110 YUUTHIBAIOT pa3Hble MHEHHS U
pe3yibTaTaM dKCIIEPUMEHTA. | CTPEMATCA K KOOPIMHALUU
Tonyuam 603moocHOCIb Pa3INYHBIX MO3UIIHHA B
HAY4UumbCcs: OCO3HABATh COTPYAHUYECTBE
HE00XOANMOCTb COOTIOIEHNUS
npaBuia b u OT mis
COXPaHEHUsI CBOETO 3/I0POBbS
U OKPY’KaIOIINX
42. | A30T U ero cBOMCTBa CrpoeHue aToMa U MOJIEKYJIbI Hayuamecs:, PeryasiTuBHbIC: DopMHPYIOT
a3ora; XapaKTepU30BaTh CTPOCHUE IInanupyroT CBOM NEHCTBUSA B WHTEpEC K
CBOMCTBa a30Ta KaK IIPOCTOr0 aToMa W MOJIEKYIBI a30Ta, CBSI3U C IIOCTABJICHHOW 3aJjaueii 1 | KOHKPETHOMY
BEIIECTBA OOBACHSTH 3aBUCUMOCTD YCIIOBUSIMH €€ PeLeHUs XUMHYECKOMY
CBOICTB a30Ta OT €ro Ilo3naBarenbHbIe: JJIEMEHTY
nonoxkernust B [ICXO JI.N. CraBst 1 pOpMyTUPYIOT TN
MeHnaeneeBa, COCTaBISTh npoOemMbl ypoka
XHUMHUYECKUE YPaBHEHNS, KommyxaTusHbIe:
XapakTepU3yIoIre AJZIEKBAaTHO UCIIONB3YIOT PEUEBbIC
XUMHYECKUE CBOMCTBA a30oTa | cpencTa A 3 PekTuBHOTO
Honmyuam éosmoocnocmy peLIeHNsT KOMMYHUKATHBHBIX
HAYYUmMbCsl: TPAMOTHO 3a1a4
00paIaThCs ¢ BEIIeCTBAMU B
MIOBCE/IHEBHOM >KU3HU
43. | AMMuaK u ero AMMHAK, CTPOEHUE, CBOMCTBA, Hayuamcsa: onuceiBath PeryasiTuBHble:

COCANHCHU . Comu
AMMOHMUA

nojy4eHue u npuMmeHenue. Conu
aMMOHHSI, UX CBOMCTBA
[IpUMEHEHHE.

JIa0. onbITHI:

31. NzyueHne cBOMCTB aMMHAKa.

CBOMCTBa aMMHaKa B xXone
IMPOBCACHU J'Ia60paT0pHI)IX
OIIBITOB, TPOBOJAUTH
KaQYCCTBCHHYIO PCAKIIUIO HA
HOH -aMMOHUA

[InanupyroT cBOM AEUCTBUS B
CBS3H C ITOCTaBJICHHON 3a1aucii U
YCIIOBUSIMU €€ PEIICHUS
Ilo3naBarenbHbIE:

CraBst ¥ QOpMyITUPYIOT IETH U




32. PacrniozuaBaunue coieit

HOﬂy‘lam BO3MOIHCHOCMb

npoOIeMbl ypoka

aMMOHUS HAy4umscs: IPUBOJIUTh KomMmykaTuBHbBIE:
Hcnonr3oBanue 000pynoBaHuUs MIPUMEPHI YPaBHEHHIA KouTtponupyrot aefictBust
nentpa «Touka poctay peaxiui, JIexKaImx B OCHOBE napTHepa
MIPOMBILUIEHHBIX CIIOCOO0B
MOJIYyYEHUS] aMMHaKa
44, | Okcupl a30Ta Oxcust azora(Il) u (1V) Hayuamcs:, PerynsiTuBHbIe:
ONUCHIBATH CBOMCTBA Y4uTBIBaIOT MPABUIIO B
COEMHEHUH a30Ta, MJIAHUPOBAHUU M KOHTPOJIE
COCTaBJISITh YpaBHEHUS crioco0a pereHus
peaxmuii, cooTBeTcTBYonMX | Ilo3HaBaTeabHEBIE:
«IIEMOYKEe» MpEBpaLCHUM Ucnonp3yroT nouck
Ilonywam o3mooicnocmo HEoOXOMMOM HHPOPMAITUH IS
Hay4umscs: TPOTHO3UPOBATH | BBINOJIHECHHUS yUEOHBIX 3alaHUi ¢
XHMHUYECKHE CBOMCTBA WCITOJIb30BaHUEM YICOHOMH
BEIIECTB HA OCHOBE UX JIUTPATYPhI
CBOWCTB U CTPOEHUS KomMmykaTuBHbIE:
KoHnTtponupyror aeiicteue
napTHepa
45. | AsorHas Kuca0Ta Kak A30THas KHCJI0Ta KaK 3JIeKTponut, | Hayuamces:, PerynasiTuBHbIE:
AJICKTPONHT, ¢ ee ONMCHIBATH CBOMCTBA a30THOM | PaznmdaroT ciocod u pe3ynbTaT
IIpUMEHEHNE CBOIICTBA U IPUMEHEHUE. KHCJIOTHI, B XO/IC TPOBE/ICHUSI | JICHCTBUS
JleMOHCTpAIHH: 71a60paTOPHBIX OIMBITOB Ilo3naBarenbHbIe:
OO0pa3iel BaKHEHTITIX Honyuam 6o3moorcrnocms Bageror o0mmm mpreMom
TUTS HAPOJIHOTO XO3sHCTBa HAay4umscs: COCTaBIAThH pernreHus 3aaa4q
HUTPATOB. «UETIOYKN» NpeBpalieHuii 1o | KommykaruBHbIe:
JIa0. onbITHI: asory JloroBapuBaroTcsi 0 COBMECTHOM
33. CBoiicTBa JIESITETFHOCTM, TIPUXOST K
paz0aBIeHHOM a30THON KUCIOTHI 00IIeMy penIeHuto
46. | A3OTHas KHCIIOTa KaK A3zoTHas KHCIIOTa KaK OKHUCIHTENb. | Hayuamcs :COCTaBIATh PeryasituBHbIE:

OKHCIIUTENb, €€
MOJIy4eHHE

HuTtpats! u HuTpuThl, mpodiema
UX COIEP)KaHUS B C/X MPOLYKLUH.
A30THBIE YyIOOpeHHUs
JdemoHncTpanum:
B3aumoneiictBue
KOHLIEHTPUPOBAHHON a30THOU
KHCIIOTBI C MENIBIO.

JIa0. onbITHI:

34. B3aumoneiicTBue
KOHIIEHTPUPOBAHHON a30THOU

ypaBHeHust OBP ¢ yuactuem
A30THOM KHMCJIOTBI, IPUMEHATh
COJIM A30THOW KHUCIIOTHI B
MPAaKTUYECKOH IeSTENbHOCTH,
IPOBOAUTH Ka4ECTBEHHYIO
PEaKLUI0 Ha HUTPAT - HOH
Homyuam éosmodcnocmy
HAYYUmbCsl: XapakTepu30BaTh
oco0ble CBOMCTBA
KOHIICHTPUPOBAHHOH a30THOU

[InanupyroT cBOU ACUCTBHS B
COOTBETCTBHH C ITOCTABIICHHOMH
3a/1aueil ¥ yCIOBUSMU ee
peanuzanuu
IHo3naBaresbHbIE:
Brnagetor o6mmM npremom
peleHus 3aaad
KommykaTuBHbIe:
Kounrtonupyrot neiictBus
napTHepa




KHCIIOTHI C MEJIBIO KHCJIOTHI
47. | ®ocdop. CoenuHeHus CtpoeHne aToMa U aJIOTPOINHS Hayuwamca: PeryasTuBHbIe: DopMUpYIOT
docdopa. [loustue o ¢docdopa, coiicTBa Oenoro u XapaKTepH30BaTh CTPOCHUE [InanupyroT CBOU AEHCTBUS B HHTEpEC K
dhochopHbIX KkpacHoro ¢ocgopa, ux atoMa (hocopa, 00OBACHITH CBSI3M C TIOCTABJICHHOM 3a/layeli U | KOHKPETHOMY
ya00peHuIX npuMmeHeHre. OCHOBHbBIE 3aBUCUMOCTb CBOMCTB YCIIOBUSIMU €€ PEILIECHUS XUMHUYECKOMY
coequnenus: okeun pocdopa (V) | docdopa or ero nonoxenus B | [lo3HaBaTebHbIE: AJIEMEHTY, TIOUCK
u oprodocdopHas kuc- [ICX3 1.1. Menaeneesa, CraBsT 1 QOpMYIHUPYIOT LIENH U JIOTIOTHUTENHHOM
nota, pocdartel. PochopHble COCTaBJIATh XUMHUYECKUE po06JIeMbl ypoKa uHpopmaru o
yI00p eHHS. ypaBHEHUS, KomMMmykaTHBHbBIE: HEM.
JemMoHcTpanum: XapaKTepU3yIoIIHe AJIEKBaTHO UCTIONB3YIOT PEUEBbIC
OOpas3is! IPUPOTHBIX XMMUYECKUE CBOWCTBA a30Ta cpenctBa aist 3pPeKTUBHOrO
coenuHeHuit Gochopa. OOpasisl B pe3yJIbTaTe MIPOBEICHHS pelIeHss KOMMYHHKATUBHBIX
BaKHEUIIINX ]Il HAPOJHOTO 1ab0paTOPHBIX OIBITOB, 3ama4y
xo3siiicTBa ocdaros. MPOBOJIUTH KAYECTBEHHYIO
JIab. ombIThI: peakuuto Ha ocdar - noH
35. T'openue pochopa Ha Bozayxe | [loayuam 603modcHocmb
U B KUCIIOPOJIE. HAY4UmMsbCsl: ONUCHIBATH
36. PacnioznaBanue hocdaton (hU3HYUECKUE U XUMHUECKHE
HPOLIECCHI, SIBIISIONIHECS
9aCThIO KPYTOBOPOTA BEIIECTB
B TIPHPOJIE
48. | Yruepon CrtpoeHre aToMa U aJlJIOTPOITHS Hayuamcsa: xapakrepu3oBats | PeryjasiTuBHbIe: DopMuPYIOT
yTIIepoza, CBOMCTBA €ro CTpPOCHHE aTOMa YIIIepoa, Paznmgaror crioco0 u pe3ynbpTaT HHTEpecc K
MoanGbHUKaNuil U UX IPUMEHEHHE. | OOBACHATH 3aBHCUMOCTh JeHCTBUS KOHKPETHOMY
JdemoncTpanum: CBOWCTB yTiepoaa OT €ro Ilo3naBarenbHbIC: XUMHYECKOMY
ITornomenue yriem nonoxernws B [ICXD JI.H. Brnanetot o61mum npuemom 3JIEMEHTY, IIOUCK
PacCTBOPEHHBIX BELIECTB UIIH MeHeneeBa, COCTaBIATh penreHus 3aaay JOIOHUTENBHOM
ra3oB. BoccraHoBiieHne mequ u3 XHUMHUYECKUE YPaBHEHNS, KommykaTuBHbIE: nHpOpPMaINH 0
€e OKCHJIa YTJIEM. XapaKTepU3yIOIIHe JloroBapuBaroTcsi O COBMECTHOM HEM.
JIad. onbIThI: XUMHUYECKHE CBOMCTBA JEATENBHOCTH 10/ PyKOBOJICTBOM
37. I'openue yriist B KHCIOpone yriaepona YaUTeNs
Tonyuam 6o3mooicHocmy
HAY4UmMbCsi: ONUCHIBATH
(bu3MyecKre U XUMUYECKUE
HPOLIECCHI, SIBIISFOIIHECS
94aCThIO KPYTOBOPOTA BEIIECTB
B IpUpoJie
49. | Okcuapl yriepoaa Oxcunet yrinepona (1D u (IV), ux | Hayuamcs., PeryasiTuBHBIC: DopMupyIOT
CBOMCTBA M IPUMEHEHHE OIMCBIBAThH CBOMCTBA OKCHJIOB | YYHTBHIBAIOT IPABHUIIO B yMEHHUE
yIlIepoJia, COCTaBIIATh TUIAHUPOBAHUH M KOHTPOJIE WCIIOJIb30BATh




YpaBHEHUS peakLu,
COOTBETCTBYIOIINX
«UIETIOYKe» MPEBPALLECHU .
MIPOBOJIUTH KAUECTBEHHYIO
PEaKLHUIO 110 PACIIO3HABAHUIO
YIJIEKUCIIOrO ra3a

criocoba penieHus
ITo3naBareJbHBIC:

Hcnonb3yroT nouck
HEOOXOIMMOM HHGOPMAITUH TS
BBITIOJTHEHUST yUEOHBIX 3aJIaHUi C
UCIIOJIb30BaHNUEM y4eOHON

3HaHUS B OBITY

Honyuam 603mooicHocmy JUTPaTypHI
Hay4umucs: MporHo3upoBaTh | KommykaruBHbIe:
XUMHYECKUE CBOUCTBA Kontponupytot neiicteue
BEIIIECTB HA OCHOBE UX napTHepa
CBOICTB U CTPOECHUS
50. | YrompHas KHucCIOTa U €€ VYronbHas kuciota. Conu Hayuamca: PeryasTuBHbIE: DopMUPYIOT
coJIu. YT OJIbHOM JIaBaTh OIPEACICHUS Paszmuarot crioco0 u pe3yabTar YMEHHUSI
XKecrkocTs BOJBI U KHCIIOTBI: KaJlbIIUT, COJ, TOTAMI, | IOHSITUSAM KECTKOCTb BOABL» | MEHCTBHUS UCIIOJIL30BATh
CIIOco0bI €€ ycTpaHeHus ux ,OTIMCHIBATh CBOMCTBA Io3naBaTenbHbIE: 3HaHUS B ObITY
3HAYCHUE U MPUPOJIC U KUHH YTOIBHOM KHCIIOTHI, Braneror o0mmmM npruemMom
YenoBeKa. COCTaBIISITh YPaBHEHUS peleHus 3aaaq
JKecTkocTh BOJIBI M CIIOCOOBI €€ peakiuii, CoOOTBETCTBYIOINX | KoMMyKaTHBHBIE:
yCTpaHEHHS. «IIEMOYKEe» MPEBPAIEHUH , JloroBapuBaroTcsi 0 COBMECTHOM
JeMoHCTpanum: COCTaBJISATh HAa3BaHUs CoJIel JEATEIbHOCTM, IIPUXOAAT K
OO0pa3ibl IPUPOIHBIX COSTUHEHHM | YTOJIbHONU KHCIIOTHI, o01IeMy perIeHuIo
yraepona. O6pasmpl BaXKHEHIITHX IIPOBOAUTH KAYECTBEHHYIO
ULl HApOZHOT'O X035 CTBa peakLuio Ha KapOOHAT - HOH
KapOOHATOB. THonyuam éosmoocnocmo
JIab. onbIThI: HAYYUmMbCs: IPOrHO3UPOBATH
38. [Tomyuenue yronpHOI XMMHYECKHE CBOICTBA
KHCJIOTHI M U3yYCHUE €€ CBOMCTB. | BEIECTB HA OCHOBE HX
39. Ilepexox kapOOHATOB B CBOWCTB U CTPOEHUS
THAPOKapOOHATHI.
40. Paznoxenne ruapokapOoHaTa
HaTpUs
Hcnons3oBanue obopynoBaHus
uentpa «Touka pocray
51. | Kpemunii CrpoeHne aToMa KpEMHHS; Hayuamcs., PeryasiTuBHBIC: DopMUPYIOT
KPUCTAJIMYECKUI KPEMHHMA, €ro XapaKTepU30BaTh CTPOCHUE AZIEeKBaTHO BOCIIPUHUMAIOT WHTEpeca K
CBOMCTBa M IPUMEHEHHE aToMa KpeMHUs, OOBSICHSTh MPEATIOKEHUS U OLICHKY YUUTENsT | KOHKPETHOMY
3aBHCUMOCTbH CBOMCTB Y OZHOKJIAACHUKOB XUMUYECKOMY
KpeMHUS OT ero nosiokeHust | Ilo3HaBaTeJbHbIE: 3JIEMEHTY, TIOUCK
B IICXD JI.1. Menneneena, Bribupatot Hanbonee JIOTIOJTHUTEITEHOHN

COCTaBJIATh XUMHWYCCKUEC

3¢ (heKTUBHBIE CITIOCOOBI PEIICHUS

nHpOpPMaHK 0




ypaBHEHUH,
XapaKTepU3YIOIIHe
XHUMHYECKHE CBOHCTBA
KPEMHUS

Tonyywam 603moarcHocmo
HAY4UmMbCsi: TPAMOTHO
00pamaThCs ¢ BEISCTBAMU B

3aJ1a4, KOHTPOJIUPYIOT U
OLIEHUBAIOT MPOIIECC U PE3YyIbTAT
JIesITENbHOCTH
KommykaTuBHbIe:
JoroBapusarorcs o
pacnpenencHun GyHKIUN U
poJieil B COBMECTHOM

HEM.

HOBCCILHCBHOI\/'I KU3HU ACATCIIBHOCTHU
52. | CoenuHeHUs1 KpEMHHUSI Oxcup xkpemuus (IV), ero Hayuamcs:, PeryasTuBHbIE:
MIPUPOIHBIE OIHCHIBaTh CBOMCTBA OKCUAA | YUHMTHIBAIOT MPABUIIO B
paszHoBUIHOCTH. CUIIMKATHI. KpPEMHUSI, COCTaBIISATh TJTAHUPOBAHUU U KOHTPOJIE
3HavYeHUE COCTMHECHUN KPEMHUS B | YPaBHEHUS PEaKLUil, crocoba penieHust
JKUBOM 1 HEXHUBOW MPUPOJIE. COOTBETCTBYIOLIUX Ilo3naBaTrenbHbIE:
JdemoHcTpanum: «IIEM0YKE» IPEBPAILECHUH . Hcnonp3yroT nouck
OO0pa3Irel MPUPOIHBIX COSTUHEHHUH | MPOBOIUTEH KAUECTBEHHYIO HE00XO0AUMOM HH(pOPMALIUN 15
KpPEMHHUS4. pEeaKIuIO Ha CUJIMKAT - UOH BBITIOJTHEHUS YI€OHBIX 3aTaHUl C
JIab. onbITHI: Tlonyuam o3mooicnocmo WCIIOJIH30BAHUEM yUEOHOM
41. Ilomy4yeHne KpeMHEBOM HAy4umvcs: IPOTHO3UPOBATE | JIUTPATYPhI
KHCIIOTBI U U3yUEHHUE €€ CBOMCTB XMUMHUYECKUE CBOWCTBA KommyxkaTusHbIe:
Hcnonp3oBanne 000pyIOBaHUS | BEIIECTB Ha OCHOBE MX YUuUTBIBAIOT pa3HbIE MHEHHUS H
nentpa «Touka poctay CBOMCTB U CTPOEHHUS CTPEMSITCS] K KOOPAMHALIY
Pa3IMYHBIX TO3ULIUIA B
COTPYIHUYECTBE
53. | CunukatHas ITonsiTHE O CUIMKATHOR Hayuamcsa: npakTuaeckomy PeryasiTuBHBIC: DopMHUPYIOT
MIPOMBIIIUIEHHOCTh npomblieHHocTd. CTekio, MIPUMEHEHHIO COeTNHEHHH Pasnuuarot cmocod u pe3ynprat MMOHNMaHNe
IIEMEHT, KepaMHuKa. KpEMHUS JeCTBUS ocobeHHOCTEH
JdeMoHCcTpanuu: Tonyuam eo3moocHocms Ilo3naBarenbHbIC: XKHU3HU U TpyZa B
OO6pa3sipl cTeKIa, KepaMHUKH, HAy4umoCs: TPOTHO3UPOBaTh | Biaaeror o0muM npueMom YCIIOBHSIX
LIEMEHTa XHUMHUYECKUE CBOWCTBA peleHus 3agad MHPOPMaTH3ALUH
BEILIECTB HA OCHOBE UX KommykaTuBHbIE: ob1ecTBa
CBOWCTB U CTPOEHUS JloroeapuBaroTcs 0 COBMECTHOM
JESTEIBHOCTH MOJ] PYKOBOACTBOM
YUUTENS
54. | llpakTHyeckas padora [onyuenue, cobupanue u Hayuamcs: oOpamatscs ¢ PeryasiTuBHble: OBnanenue
Ne6 pacro3HaBaHue n1a0opaToOpHBIM OcCymIecTBIAIOT MOMArOBbId HaBBIKAMH JUIS
[lonyuenue, cobupanue rasoB 000pyIOBaHUEM H KOHTPOJIb IO PE3YNbTaTy MPAKTUIECKON
W pacro3HaBaHUE ra30B HarpeBaTelbHBIMU JIeSITENbHOCTH

HpI/I60paMI/I B COOTBCTCTBHH C
ImpaBUJIaMH TEXHUKU
6€3OHaCHOCTI/I, OIIKMCBIBATH
XUMUYCCKUH OKCIICPUMCHT C

IHo3naBaresibHbIE:

CTposT peueBoe BHICKAa3bIBAHUE B
YCTHOH ¥ MMCBMEHHOU opMe
KomMmykaTuBHbIe:




IIOMOIIIBIO A3bIKA XMMHU,
JCIaTh BBIBOABI I10
pe3ybTaTaM SKCIICPUMEHTA.

Y4uuTthiBaroT Pa3HbIC MHCHUA U
CTPEMATCA K KOOpAWHAIIUN
Pa3IMYHBIX HO3HHHI>1 B

Honyuam eo3moorcnocms COTPYAHUYECTBE
Hay4umscs: 0CO3HABaTh
HEOO0XOUMOCTb COOJFOICHUS
npaBuna b u OT mis
COXpaHEHHs] CBOETO 370POBbs
U OKPYKAIOITUX
55. | O6oOIeHHE IO TEME Hayuamcsa: 0600maTs PerynasiTuBHbIE: Bripakarot
«Hemetanisn 3HAHUS U TPEACTABISITH UX BrocsT HeoOxomuMbIe aJIeKBaTHOE
cxeM, TabJwmIl, mpe3eHTaIui KOPPEKTUBHI B JIEICTBUE MOCIE NOHUMAaHHE
€ro 3aBEpIIEHNS Ha OCHOBE €ro MPUYNH yCIeXa u
ydeTa CIIeNaHHbBIX OINOOK Heycriexa y4eOHOi
Ilo3naBaTenbHbIE: JIesITeNTbHOCTH
CTposT peueBoe BEICKa3bIBAaHHE B
YCTHOM ¥ MUCBbMEHHOU (hopme
KommykaTuBHBIE:
Koppektupytot neiictBus
napTHepa
56. | KouTpoJsbHas padoTa KoHTpois npeaMeTHbIX U Hayuamca: npuMeHsTH PeryasiTuBHBIE: OCYLIECTBISIOT [Ipossisiror
Ne3 o Teme MeTampeIMEeTHBIX YIeOHBIX MOJTyYEHHBIC 3HAHUS U TTOIIATOBBIA M UTOTOBBII OTBETCTBEHHOCTh
«Hemeramasn neiictBuii o TeMe «Hemeramieny | chopMupoBaHHBIE YMEHUS KOHTPOITb TIO PE3YNBTATY 3a pe3ynbTaThl
IUisl pelieHust yueOHbIX 3a1a4 | ITo3HaBaTe/bHbIE:
CTpOSIT peueBOe BHICKA3bIBAHNUE B
YCTHOH M MHCEMEHHO opme
KomMykaTuBHBIE: yIUTHIBAIOT
pa3Hble MHEHHS U CTPEMATHCS K
KOOPJWHAIINN Pa3TNIHBIX
MTO3UIINI B COTPKYIHUYECTBE
Tema 5. O0001IeHNe 3HAHUT 10 XUMHUH 32 Kypc 0CHOBHOIi 11KoJib1. [loaroroBka k urorosoii arrecranuu (I'MA) (84.)
57. | Iepuoauueckuii 3aK0H Ilepuonuueckuii 3aKoH U Hayuamcs: 0600maTh PeryasiTuBHBIC: IIposBastor
u [lepnomuueckas [lepronmyeckas cucrema uH(popMmaruio o reme B Buje | [ImaHMpyroT cBOM IeHCTBUSA B OTBETCTBEHHOCTD

cucTeMa

. Y. MenneneeBa B
CBETE TEOPUHU CTPOCHUS
aToMa

XAMHUYECKUX DJIEMEHTOB
. . MenneneeBa. duszuyeckuii
CMBICJT TIOPSTKOBOT'0 HOMEpa
3JeMeHTa, HOMEPOB TEePHO/Ia U

TPYIIIBL

CXEM, BBIIIOJHATH TCCTOBBIC
3aJaHus

COOTBETCTBHH C ITOCTABICHHOM
3a7a4ueii ¥ yCIIOBUSIMH €€
pean3aimn

IMo3HaBaTeIbHbIE: CTABAT

U GOPMYSTHPYIOT TSN
mpoOIeMbl YPOKa; OCO3HAHHO U
MIPOMU3BOJILHO CTPOAT B YCTHOH U
MTUCBMEHHOU (opMe

3a pe3ysbTaTr




KomMmyHunkaTuBHbIe:
Bnanenue MoHOIOrn4ecKkoun u
JIMAIOTMYECKON (hopMaMu peuu

58. | 3akoHOMEpHOCTH 3aKOHOMEPHOCTHU Hayuamcs :0600matp PeryasituBHbIe:
W3MEHEHHsI CBOWCTB M3MEHEHUS CBOMCTB AJIEMEHTOB U | MH(OPMAIIUIO 10 TeMe B Buje | PaznuuaroT criocob u pe3ynbrat
3JIEMCHTOB U UX ux COGI[I/IHCHI/Iﬁ B [I€puoaax u CXEM, BBIINIOJIHATH TECTOBYIO I[eﬁCTBI/Iﬂ
COEIMHEHUN B rpynnax B CBeTe MpeCTaBIeHH 0 | pabory, ITo3naBareJbHBIC:
MepUoaax M rpymmax B CTPOEHHH aTOMOB 3JIEMEHTOB. Branerot o0umM nmpruemMom
CBETE MPEJICTABICHUN O 3nauenue [lepuoauueckoro peuieHus 3ax1aq
CTPOEHHH aTOMOB 3aKOHa KomMmykaTuBHbBIE:
3JIEMEHTOB. 3HAYEHHE JloroBapuBaroTcst 0 COBMECTHOM
[epuoanyeckoro JESTEIbHOCTH T0J] PYKOBOJICTBOM
3aKOHa YUUTEIIS

59. | Buapl XUMHYECKUX Bugbr xumudeckux cBs3er u TUNBl | Haywamcs: 0600matsh PeryasitTuBHble:
CBsI3EH U THIIBI KPHUCTAJUTHYECKHX PEIIETOK. uHdopMaIio 1o TeMe B Buae | Paznmmyaror cmoco6 u pe3ynprart
KPUCTAJNINYECKUX B3auMoCBs3b CTPOCHMSI M CBOMCTB | TAOIUIIBI, BBITOIHATH IENUCTBUA
pEeIIeToK. BEIIIECTB TECTOBYIO padoTy Io3naBaTenbHbIE:
BzaunmocBs3p Brnageror o6muM npremom
CTPOCHUS U pemieHus 3aaa4q
CBOICTB BEILLECTB KommykaruBHbIE:

Kontponupytot nerictBust
napHepa
60. | Kimaccuduxarms Kiraccudukarms XuMIaecKux Hayuamca: o600matp PeryasiTuBHBIC: NmeroT menoctHOE

XUMHUYECKUX peaKIui
10 Pa3TMIHBIM
MIpU3HAKaM.
CkopocThb
XUMUYECKUX PEaKLIHM

peaKkIuii 1o pa3auyHbIM
TIpU3HAKAM (YHCII0 U COCTaB
pearupyromux 1 00pa3yromnXCs
BEIIIECTB; HAJIIYNE TPAHHIIBI
pasnena as;

TeroBor 3P PeKT; N3MEHEHUE
CTCIIeHEH OKHCIICHHUS aTOMOB;
HCIIONB30BaHME KaTaIN3aTopPa;
HaIpaBIlIeHHE TPOTEKAHII).
CKOpOCTh XUMHUYECKHX peakIui U
(hakTOpHI, BIUSIONINE HA HEEe

HH(OpMAITHIO TI0 TEME B BHIC
CXEeM, BBITIOJHATH TECTOBBIC
3aaHus1, 00001maTh
HH(OpMAITHIO TI0 TEME B BHIC
CXEM, BBITIOJHAThH TECTOBYIO
paboty

PazmuuaroT cioco6 u pe3yibTar

JeCTBUS

Ilo3naBarenbHbIC:

Brageror o0mmm mpreMom

peleHus 3agad

KommykaruBHbIE:

JoroBapuBarTcsi 0 COBMECTHOU

JESTEIBHOCTH 0] PYKOBOACTBOM

YUUTENS

PeryasiTuBHble:

Paznmnuarot crioco0 u pe3yabTart

INENUCTBUA

Ilo3naBarenbHbIC:

Braneror o01mum nmpuemom

peleHus 3aaad

KommykaTuBHbIe:
KonTponupytot neiicrBust

napTHepa

MUPOBO33pEHUE,
COOTBETCTBYIOIIICE
COBPEMEHHOMY

YPOBHIO Pa3BUTHUS

HayK{




61. | Knaccudukanus u [IpocTeie 1 cI0KHBIE BEIIECTBA. Hayuamcs: 0600maTh PeryasituBHbIe: [posiBrsitoT
CBOMCTBa Meranisl ¥ HEMETaNIbl , COCTaB, uHpopmaIyio o TeMe B Buae | Pasmuuaror cnocob u pe3ynbraTt JI00poXenaTeabHOC
HEOPTraHMYEeCKUX KJaccupuKaIus CX€eM, BBITIOJIHSATH TECTOBYIO JeWCTBUS Th,0T3bIBYMBOCTb,
BEIIIECTB OOmre XuMUYECKHe CBOMCTBA pabory, 00001maTh Ilo3naBarenbHbIe: KaK TIOHUMaHHe

OKCHJIOB ¥ TUAPOKCHJIOB uH(popMaIHIo 10 TeMe B BuIe | Brazeror o0mum npuemMom YyBCTB
(ocHOBaHWMIA, KHCIOT, aMQOTEPHBIX | CXEM, BHIOIHSITH TECTOBYIO peleHus 3ana4 JPYTUXJIIOEN U
THIIPOKCHOB), conu B cBeTe TOJl | paboty KommykaTuBHbIe: CONEpEKUBAHUE UM
Kontponupyrot neiictBus
napTHepa

62. | 'enernveckue enernyeckue psapl MeTaa, Hayuamcs: 06001maTh PeryasituBHbI€:
pSIBI MeTaIa, HEeMeTaJlla U MePexXoIHOr0 uHpOpMAaITHio Mo TeMe B Bujae | Pasmuuaror crioco0 u pe3ynbrar
HeMeTallla u Merania CX€M, BBITIOJHSATH TECTOBYIO JEUCTBUS
MEepEexoTHOT0 MeTalia padory Io3naBaTenbHbIE:

Brnageror o6mum npremom
peleHus 3aaaq
KommykaTuBHbIe:
Kontponupytot nericteus
napTHepa

63. | TpeHHHT-TECTHPOBAHUE TpeHuHT-TeCTUPOBAHMUE T10 PeryasituBHbIe: Beipakaror
o BapuaaTam [ A BapuanTaMm [ A mponmisix jer u PazmaaroT crioco6 u pe3ynpTaT aJIeKBaTHOE
MPOLUIBIX JIET U JEMOBEPCUH JIeHcTBUS [IOHUMaHNe
ZIeMOBEPCUH Ilo3naBaTenbHbIE: NPUYUH ycrexa u

Brnanetot o61mum npuemom Heycrexa y4eOHon
peleHus 3agad JEeSATEIbHOCTH
KommykaruBHbIE:
KoHnTponupyror aeiicTBus
napTHepa

64. | KonTpoabHas pagora TecTupoBanue 1o BapuaHTaMm Hayyamcs: npuMeHsTH PeryasiTuBHbBIE: OCYLIECCTBIISIIOT
Neq I'MA nemoBepcuun MOJIy4YEHHbIE 3HaHUS U MOIIATOBBIA ¥ UTOTOBBIN
Pemenne 'MA chopMUpOBaHHBIC YMEHUS KOHTPOITb TIO PE3YIBTATY

JUIs pelieHus y4eOHbIX 3a7a4 | Ilo3naBare/ibHbIE:
CTpOSIT pEUEBOE BHICKA3bIBAHHE B
YCTHOH ¥ MUCEMEHHOH (opme
KommykaTuBHbIE:
DopMyIHPYIOT COOCTBEHHOE
MHEHHUE U TO3UIHIO
65 | Peseps

68







MyHnununansHoe Ka3éHHOE 0011e00pa3oBaTeIbHOE YIpeKICHHE
cpeanss oduieoOpa3zoBareabHas MKoa moc. Y cre-Jlrora
BsarckonomnsHckoro paiiona, Kuposckoit o0mactu

[TpunsTo Ha «YTBEPKICHO»
MeJarorunyeckoM COBeTe JIMpEKTOp IIKOJIBI
[Iporokom Ne H.}O.bepesuna
OT «__» 2022 [pukaz Ne
OT «_ » 2022 r

PABOYASA ITPOTPAMMA
10 XuMnu
10-11 xiacc

“

TOUHUKA  POCTA

Cocrasurens: Xypamunaa Capus 3ydapoBHa,
YUUTENb XUMHUH

noc.Ycre-Jlrora, 2022 rox



IHosicHUTEABLHASA 3AIINCKA

Pabouas mporpamma no xumuu utst 1 1K1accoB cocTaBieHa Ha OCHOBE:
e OerepanbHOTO KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHIapTa CPEIHETO 001Iero 00pa3oBaHus MO XUMUH;

o [IpuMepHO#i porpaMMBbl cpeiHero o01ero o0pazoBaHus M0 XUMUH;
o ABTOpckoii mporpammsl o xumuu O.C. I'abpuensHa.
e YueOHsbIii tuian OVY.

JlaHHas nmporpaMMma KOHKPETH3HpYeT COAep KaHue CTaHlapTa, 1aéT paclpeielieHue yueOHbIX 4acoB 110 pa3jesiaM Kypca, 0CIeJ0BaTeIbHOCTh
M3YYEHHUS TEM M pPa3fesioB C Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTMKM Y4eOHOTO TIpoliecca, BO3PACTHBIX
ocobeHHOCTell oOydaromuxcst o6paszoBarensHoro yupexaenuss MKOY COII moc. VYerp-Jltora. B mporpamme ompenenéH mnepeueHb
JNEMOHCTpaIMid, JaOOpPaTOPHBIX OIBITOB, MNPAKTHUYECKUX 3aHATHM M pacy€THbIX 3adad. [IporpamMma Moau@uIMpoBaHa COIIACHO
JelcTByoleMy 0Oa3ucHOMYy yueOHOMy IulaHy. KoHTpons 3a ypoBHeM 3HaHMM OOydaroUXCsl NpPeAyCMaTpUBaeT IPOBEJICHHE
CaMOCTOSTEIIbHBIX, PAKTUUECKUX, KOHTPOJIBHBIX pabOT 10 TEMaM.

[Tporpamma kypca xumun aist ooydaromuxes 10-11 kmaccoB o6meoOpa3oBaTenbHbIX yupexaenuii (aBrop O.C. ['abpuensiH) paccuntana Ha
68 vacoB (u3 pacuera 1 yac B HeIEIO).

HEJIA U 3AJAYU YYEBHOTI'O ITPE/IMETA
I'naenvie yeau cpeonezo odouezo oopazoeanusn:
e opMUpOBaHUE IIEIIOCTHOTO PEICTABICHUS O MUPE, OCHOBAHHOTO HA MPUOOPETECHHBIX 3HAHUSX, YMEHUSIX U CIIOCO0AX JIEATEIbHOCTH;
e MPUOOPETEHHE OTBITa PA3HOOOPA3HON JAESITENFHOCTH, ONBITA TO3HAHUS U CAMOTIO3HAHUS;

e [IOATOTOBKA K OCYHICCTBJICHUIO OCO3HAHHOT'O BBI60pa HHZ[HBHI[yaHLHOﬁ 06p330BaTeJ'IBHOI71 HnIn HpO(i)CCCI/IOHaJ'IBHOI\/'I TPACKTOPUH.

Bonpioit Bkiaa B JOCTHXKEHHUE TIaBHBIX 1IeJIeH cpeiHero oo01ero o0pa3oBaHusi BHOCUT u3yueHue Xumuu, KOTOpOoe npu3eano odecneuums:
1. (hopMHpOBaHKE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTHUHBI MUPA,;

2. Pa3sBUTUC JIMUYHOCTU 06yqa101111/1xc;[, HUX MUHTCIUICKTYAJIbHOC W HPABCTBCHHOC COBCPHICHCTBOBAHUC, (bOpMI/IpOBaHI/IC Y HHX



T'YMaHUCTUYECKUX OTHOIICHUH NIKOJIOTUYECKH LIeJIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOU JEATEIBHOCTH;

3. BBIPAOOTKY y 00ydaloOUIMXCsl TOHUMaHUs OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTUU XMMUH, a Takke (POpPMHpPOBAHUE y HHUX
OTHOIIEHHSI K XUMUHU KaKBO3MOKHOU 00JIacTH OyayIiel mpakTHIeCKOH e TeIbHOCTH;

4. (opmMupoBaHHe YMEHHI O€30MIaCHOTO OOpAIIEHUs C BEIECTBAMH, HCIIOJIB3YEMBbIMH B TIOBCEIHEBHOM JKU3HH.

H3yuenue xumuu ¢ cmapuieil uikoie Ha 6a3060m ypoeHe HANPABIEHO HA 00CMUIICEHUE CeOYIOUUX Henell:
e OCBOEHHUE CHUCTEMbI 3HaHUH 0 PyHIaMEHTAJIbHBIX 3aKOHAX, TEOPHX, (PaKTaX XMMHUH HEOOXOAUMBIX JJIsl IOHMMaHUs HAyYHON KapTHUHBI MHpa;

e OBJIA/ICHHEe YMEHHUSIMU XapaKTepU30BaTh BEIECTBA, MaTepuaibl U XUMHUYECKHE DPEAKIMH, BBINOJIHATH Ja0OPATOPHBIE IKCIEPHUMEHTHI;
MIPOM3BOJIUTh PAcueThl MO XUMHUYECKUM (GOpMyiaM U ypaBHEHHUSM; OCYILECTBJISATh MOMCK XUMUYECKOM MH(QOpMAIMM U OLIEHHWBATH €€
JIOCTOBEPHOCTh; OPUEHTUPOBATHCAU MPUHUMATh PEIICHUs B TPOOIIEMHBIX CUTYalHUSIX;

e pa3BUTHE TIO3HABATEIIBHBIX WHTEPECOB, WHTEIUICKTYalbHBIX W TBOPYECKHUX CIOCOOHOCTEH B TIPOIECCE CaMOCTOSATEIHLHOTO
MpUOOpPETEeHUsI XUMUYECKUX 3HAHUI C MCIOJIb30BAHUEM DPa3IMUYHBIX UCTOYHUKOB MH(POPMAIMH, B MPOLECCe U3YUCHHS] XUMUYECKOU
HAaYKH M €€ BKJIaJa B TEXHUYECKUM MPOrpecc MUBWIN3ALNH, CIOKHBIX U TPOTUBOPEUUBBIX YT pa3BUTHUS UACH, TCOPUN U KOHIIETIIUA
COBPEMEHHOUN XUMUHU;

e BOCIUTAHME YOEXKICHHOCTH B TOM, YTO XHMMHS — MOIIHBIA HMHCTPYMEHT BO3JEHCTBUA Ha OKPYXKAIOIIYIO Cpery, U YyBCTBO
OTBETCTBEHHOCTH 3a MPHUMEHEHHUE MOJYyYCHHBIX 3HAHUI M YMEHHI MO3UTHBHOW POJM XMMHUHU B JKU3HH COBPEMEHHOIo OoOIIecTBa,
HEO0OX0IMMOCTH XUMUYECKU TPAMOTHOTOOTHOIICHUS K CBOEMY 37I0POBBIO M OKpYXKAIOIIel cpeie;

e IpUMEHEHHe MOJYYCHHBIX 3HAHUN U YMEHU 17151 6€301MacHOTO MCIOIB30BaHuUs BEUIECTB U MAaTEpUAIIOB B OBITY, CETLCKOM XO3SIIICTBE U Ha
IIPOM3BOJICTBE, PELICHHS MTPAKTUUYECKUX 3a/1a4 B MOBCEIHEBHOM KU3HU, MIPEAYNPEKACHUS SBICHHUM, HAHOCAIINX BPE] 310POBbIO YellOBEKa
U OKpYXKarolllel cpejie, MpOBEICHHUE UCCIIeI0BATENIbCKUX padoT, CO3HATENBHOTO BbIOOpa mpodeccuil, CBsI3aHHOM ¢ XUMUEH.

3aoauu U3YUCHUA XUmMuu 6 cmapmeﬁ wKoJae:

* Chopmuposamsp y 00y4Jaromuxcsi 3HaHUS OCHOB XMMHUYECKON HayKH: BaKHEHIINX (HaKTOPOB, MOHITHIA, XUMUYECKHX 3aKOHOB U TEOPUH,
SI3bIKA HAYKH,JOCTYIMHBIX 0000IIeHIIT MHPOBO33PEHUECKOTO XapaKTepa.

* Pazeumo YMCHUA Ha6.]'IIOI[aTL 1 OOBSICHATH XUMHYECKHE SABJICHUS, TIPOUCXOAAIINE B IIPUPOAC, Ha60paTOpI/II/I, B IOBCEIHEBHOM JKHU3HH.

° C¢0pmup03amb CIICINaJIbHBIX yMCHHﬁZ 06pamaTLc;1 C BCIICCTBAMH, BBIINIOJIHATE HCCJIOKHBIC JKCIICPUMCHTHI, CO6JIIOI[3.$I
IpaBujia TCXHUKHU 6e3OHaCHOCTI/I; T'paMOTHO HNPUMCHATHL XUMHUYCCKHUC 3HAHHA B 06I_I_ICHI/II/I C HpHpOI[Oﬁ U B IIOBCEOHEBHOM



KH3HH.

* Packpbims ryMaHUCTHUYECKYIO HAIPABJIEHHOCTh XMMHUH, €€ BO3PACTAIOUICH pOJIM B PEIICHUU IJIaBHBIX IPOOJIEM, CTOSILIUX IEpel
YeJI0BEYECTBOM, NBKJIA/Ia B HAYYHYIO KAPTUHY MHpA.

* Pazeumsb 1MIHOCTH 06yqa101111/1xcs1: X UHTCJUICKTYaJIbHOC U HPABCTBCHHOC COBCPIICHCTBOBAHUC, C(bOpMI/IpOBaTI) Y HUX T'YMAHUCTUYCCKHUC
OTHOIICHHA U3KOJIOTHYCCKH uenecoo6pa3Horo INOBCACHUC B 6I>ITy " B ITponecce pr,[lOBOfI JACATCIIBHOCTH.

* Cipopmuposams y 00yyaromuxcsi KOMMYHUKATHUBHON U BaJIEOJIOTHYECKON KOMIIETEHTHOCTEM;

* Bocnumamu 0TBETCTBEHHOE OTHOILIEHUE K IPUPOJIE, OEPEKHOE OTHOIIEHUE K yUeOHOMY 000pyI0OBaHHIO, YMEHUE KUTh B KOJIJIEKTUBE
(oOmIaTecst MCOTPYAHUYATD) Yepe3 Y4eOHbBIN MaTepuai KaxJa0ro ypoka.

JIMYHOCTHBIE, METAIIPE/IMETHBIE U IPEJIMETHBIE PE3YJBTATbBI

Pezynomamul uzyuenus npeomema:

JlesTenbHOCTh y4YUTENsl B OOyYEeHHWHM XHMHH B CpelHEH (IMOJIHOW) INKOJIe NTOJDKHA OBITh HaIpaBjieHa Ha JIOCTHXKEHHE OOYJaroIIMMUCS
CIICAYIOIINX JIUYHOCHIHBIX PE3YIbINAMO0E.

— 8 YEHHOCMHO-OPUEHMAYUOHHOU chepe — O0CcOo3HaHUue POCCHHCKOW TpakJaHCKOH WJICHTHYHOCTH,
MaTPUOTU3MA, YyBCTBATOPAOCTH 32 POCCUHCKYIO XUMHUYSCKYIO HAYKY;

— 6 mpyooesoll cghepe — 20mo8HOCMb K OCO3HAHHOMY BBIOOPY JMajbHEWIIel o0pa30BaTeIbHOW TPACKTOPHUU
WIHA TPYAOBONICSITEIILHOCTH,

— 6 NO3HABAMENLHOU (KOSHUMUBHOU, UHMENIEKMYAIbHOU) cjhepe —yMeHue YIpaBlsiTh CBOCH MMO3HaBaTEIbHOMN
JIEeSITeIIbHOCTBI0,20MOBHOCHb U CHOCOOHOCMb K OOpa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MIPOTSHKSHUU BCEH
JKH3HU, CO3HATEJIIbHOE OTHOIIICHHUE K HEIPEPHIBHOMY OOpPa30BaHUIO KaK YCJIOBHIO YCICIIHOW MPOPECCHOHATIBHOU U
OOIIIECTBEHHOM JICSITEIIbHOCTH;

— 8 cohepe cbOepedcenuss 300pP08bAI—NnpuHAMUE U peaiusayus TEHHOCTEH 3JI0pOBOro M Oe3ormacHoro obpasa
JKU3HH, Henpusmue BPEIHBIX MPHUBBIUEK (KypeHHUs, YHOTpPEOJICHUsS alIkoroJjs, HAapKOTHKOB) HAa OCHOBE 3HAHUU O
CBOMCTBaX HapPKOJIOTUYECKUX U HAPKOTHYECKUX BEIIECTB.

MertanpeaMeTHble Pe3yJIbTaThl OCBOEHHS! BBINYCKHHKAMH CpelHeil (MOJHOI) NMIKOJIBI Kypca XHMHM:

— ucnoavb3loeaHue YMCHI/Iﬁ U HAaBBIKOB pPAa3JIMYHBIX BUI0B Ho3HaBaTeIbHOU ACATCIIBHOCTHU, IPUMCHCHUC
OCHOBHBIX MCTOAOB ITO3HAHUs (CHCTCMHO-HH(I)OpMaI_IHOHHBIﬁ aHaJIn3, Ha6HIO,Z[eHI/Ie, HU3MCPCHUC, TIPOBCACHUC
OKCIICPUMCHTA, MOACINPOBAHUC, HCCIICA0OBATCIIbCKasA I[CSITCJ'IBHOCTB) I U3YUYCHUA  Pa3JIMYHBIX  CTOPOH



OKpYKarolleu J1eUCTBUTEIILHOCTH;
— 8/1a0eHue OCHOBHBIMH MHTEIUICKTYaIbHBIMU OTIepausiMu: (GOPMYJIMPOBKA TUIIOTE3bI, AaHAIIN3 U CUHTE3,
CpaBHCHHC U CHUCTCMAaTHU3alus, O606III€HI/IC N KOHKPCTHU3allKsi, BbISABJICHUC IMPUYMHHO- CIICACTBCHHbBIX CBsI3eU U
IOMCK aHaJIOTOB;
— nozHanue 0OBEKTOB OKPYKAIOIIETO MHUPA OT OOIIEro 4yepe3 0COOCHHOE K € IUHUYHOMY;
— yMeHue TeHepUPOBaTh UACH U ONPEJIEIISITh CPEICTBA, HEOOXOAUMBIC I MX peajn3alvH;
— yMeHue OTIPENEHsITh e W 3aJlauM JIeSITEIbHOCTH, BBIOMpPATh CPEACTBa pealu3alliu IeJIU U NPUMEHSTh UX Ha
IIPAKTHUKE;

— UCNoIb3068anue Pa3IUYHbIX UCTOYHUKOB JUISl MOJYYEHUs XUMHUUYECKON MH(pOpMaIii, MIOHUMaHUE 3aBUCUMOCTH
coJiepkaHusl UPOPMBI NIpeICTaBICHNUSI UHPOPMAIIUM OT LieJieil KOMMYHUKAllMM U aJipecara;

— yMeHue TPOJTYKTHBHO OOIIAThCS M B3aUMOJECHCTBOBATH B IPOIIECCE COBMECTHOM AESITEIbHOCTH, YUUTHIBATH
MO3ULINHU IPYTUXYHYACTHUKOB A€ TEIbHOCTH, 3P PEKTUBHO pa3peiiaTb KOH(QIUKTHI;

— 20MOBHOCMBUCIIOCOOHOCTBKCAMOCTOSTEIbHOMNH(DOPMAITUOHHO-TI03HABATEIbHON JIeATEIBbHOCTH, BKJIFOYast
YMEHHUE OPUEHTHUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHOOpPMAIMHM, KPUTHYECKH OILIEHUBAaTh U HHTEPHPETUPOBATH
WH(pOpMaIMIO, MOJTYyYaeMyIOHU3 Pa3INYHbIX HCTOUHUKOB;

— yMeHue WCIIONb30BaTh CpelcTBAa HHOOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHonorui (mamee — WKT) B
pelIeHUN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 3a/7a4 ¢ COOJII0JIECHUEM TPeOOBaHUM SPrOHOMHUKHU,
TEXHUKU OE30MacHOCTH, TUTHUEHBI, PECYpPCOCOEpeXKeHUs, MPABOBBIX U ITHUYECKUX HOPM, HOPM HH(POPMaAIIMOHHOU
0e30I1acCHOCTH;

— 8l1a0eHue SI3BIKOBBIMHU CPEJICTBAMH, B TOM YHCIIE U S3BIKOM XUMHU—YMEHHE SICHO, JIOTUYHO U TOYHO H3JaraThb
CBOIO TOYKY 3P€HHUSI, UCTIOJIb30BaTh aJICKBAaTHBIC SA3bIKOBBIE CPEJICTBA, B TOM YHCJIE UM CUMBOJIbHBIC (XUMHUYECKHE 3HAKH,
(bopmyibl 1 ypaBHEHUS).

Ilpeomemuvimu pezyromamamu u3ydeHuss XMMuUU Ha 6a30BOM YpOBHE Ha CTYIEHH CpeHEro (MOJIHOro) 001iero oopa3oBaHust SBISIOTCS:

1) B [IO3HABaTEJILHOM cdepe:
— 3Hanue (IIOHMMaHUE) U3YUYE€HHbIX OHATUN, 3aKOHOB U TEOPU;
— YMeHue ONNCHIBATh JIEMOHCTPALMOHHBIE U CAMOCTOSITEJIbHO MPOBEAECHHBIE SKCIEPUMEHTBI, UCIOJIB3Ysl IJIsI DTOrO
€CTECTBEHHBIN(PYyCCKUH, pOJTHOM) SI3BIK U A3BIK XUMUM;
— yMmeHue KIacCu(PULUUPOBATh XUMHUYECKHUE 3JIEMEHTHI, IPOCTHIE U CJIOKHBIE BEIIECTBA, B TOM YHUCJIE€ U OpraHUYECKHUe
COCIMHEHU S, XUMUYECKUE PEAKLIMHU 10 Pa3HBIM OCHOBAHUSIM;
— YMeHue XapakKTepU30BaTb HW3YYEHHBIE KJIACCBI HEOPraHUYECKUX U OPraHUYECKUX COCAUHEHUM, XUMHUYECKUE
peaknuu;
— 20MOBHOCMb TIPOBOAUTH XUMHUYECKUN SKCIIEPUMEHT, HAOII0AaTh 3a €ro NMPOTEKaHUEM,
(ukcupoBatb



pE3yIbTaThICAMOCTOATEILHOTOUIEMOHCTPUPYEMOT O3KCIIEPUMEHTAN1€1aThBbIBO/IbI;

— ymenue GOPMYyIUPOBATh XUMHUUYECKHE 3aKOHOMEPHOCTH, IIPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BEIIECTB 1O
aHaJIOTUH COCBOMCTBAMHU M3YUYE€HHBIX;

— NOUCK VCTOYHUKOB XUMHUYECKOH MH(MOpPMAIUH, TTOTyUYeHUE HEOOXOAUMOW HH(pOpMAIINH, €€ aHAIU3,
U3TOTOBJICHUEXUMHUYECKOTO HH(POPMAITMOHHOTO TTPOAYKTA M €r0 MPE3SHTAIIHS;

—e6nadenue 00s13aTeJIbHBIMM  CHOPAaBOYHbIMU  Marepuanamu: llepuoamueckoil cuCTEMONM XHMHUYECKUX JJIEMEHTOB
JA.MN.MenneneeBa, Tabnuieil  pacTBOPUMOCTH, DJIEKTPOXUMHUUYECKHUM  PsSJIOM  HAOpsODKEHUM — MEeTajioB,  PSIIOM
AJIEKTPOOTPHULIATEIbHOCTH — JUISI XapaKTEPUCTUKU CTPOEHUS, COCTaBa M CBOMCTB aTOMOB DJIEMEHTOB XHMHUYECKHUX
asieMeHTOB [-IV neprnonoB u oOpa3zoBaHHBIX UMHU IIPOCTHIX U CIIOKHBIX BEIIIECTB;

— ycmanogieHue 3aBUCUMOCTH CBOWCTB W IPUMEHEHHS BAXKHEUIIMX OpPraHWYECKHX COEAUHEHUM OT HuX
XUMHUYECKOIO CTpPOEHHS, B TOM 4YHCI€ U OOYCJIOBJIEHHBIX XapaKT€pOM OTOTr0 CTpOoeHUs (MpelelabHbIM HWIH
HEIpeAebHBIM) U HaTUn4YueM PYHKIUOHAIbHBIX T'PYMIL;

— Mooenuposanue MOJIEKYJT BaXKHEHIIINX HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

— NOHUMAHUe XUMHUYIECKONW KapTUHBI MUpPa KaK HEOTHEMJIEMOM YacTH IEJIOCTHOW HAyYHOW KapTHUHBI MUPA,

2) B IICHHOCTHO-OPHUEHTAIIMOHHOMN chepe — aHaJIM3 U OIIEHKA ITOCJICACTBUHN /1T OKPY KAIOIIEeH cpeabl OBITOBOU U
MPOM3BOJACTBEHHON AESITEILHOCTH YEJI0BEKa, CBSI3aHHOM € MIPOU3BOACTBOM U MepepabOTKON BaXKHEHUIIINX XUMUYECKHUX MTPOTYKTOB;
3) B TPYIOBOM cdepe — mnposedenHue XUMHUUECKOTO OSKCIIEPUMEHTA; pa3zéumiue HaBBIKOB

y4eOHOM, MMPOEKTHO-
HCCJIE0BATEIILCKOU, TBOPUECKONACSITEIbHOCTUIIPUBBINOIHEHUUUHANBUAYAIBHOTO — IIPOEKTa IO
XUMHU;

4) B cdepe 310poBOro obpasza XU3HHU — CoOI00eHue TIpaBHI 0O€30I1acHOro oOpalleHusl C BEIIeCTBAMM,
MaTepuajiaMd M XUMWYECKHMHU IMPOIECCaMU; OKa3aHWE MEpPBOM IMOMOIIM MHPU OTPABIICHUSIX, OXKOraxX W JIPYrHUX
TpaBMax, CBSI3aHHBIX C BEIICCTBAMHU HJIa00paTOPHBIM 000PYOBAaHUEM.



Hcnonb3zoBanue odopynoBanus neHrpa «Toduka pocra» A peaqu3alud NPOrpaMMbl.

Peanm3zanus 1anHoi pado4eil MporpaMMsl NpeaycMaTpuBaeT UCIOJIb30BaHue 000pyaoBaHusa HeHTpa «Touka pocrtay.
B wactHOCTH, NI IpoBeneHust TabopaTOPHBIX paboT OyAeT MCHoJIb30BaThes IMppoBas 1abopaTopusi MO XUMHH, KOTOpPast
BKJIFOYAET B ce0s CIIEYIOIINE dJIEMEHTBI:

becnipoBoHoi mMynsTHaaTunk mo xuMmun (Releon Air «XuMus-5») ¢ BCTPOCHHBIMHU JaTYMKaAMM:

1. JlaTuuK BBICOKOI TeMmepaTyphl (TepMOMApHKIii) ¢ AnanazoHoM usMepenus -200.. .. +1300°C;
2. JlaTuuk 371€KTpONpPOBOAMMOCTU C JHAINla30HAMU HU3MEpPEHUSl HE yxKe
gem oT 0 70 200 MxCwm; 010 10 2000 MrCwMm; oT 0 10 20000 MKCwMm;
3. Hatunk pH ¢ amanazonom n3mepenus He yxe gem ot 0 mo 14pH;
4, JlaTurk TeMmnepaTyphl IUIATHHOBBIN ¢ Trana3oHoM nu3Mepenus ot -40 go +180C;

Hcnonb3zoBanue o0opynoBaHus 1eHTpa «Touka pocTtay ImpU pealnu3alui TaHHOM MPOTPaMMBINIO3BOJISET CO3/1aTh YCIOBUS:
* JUIsl pacIIMpPEHUs] COAEP KaHMsSI IIKOJIBHOIO XMMUYECKOTO 00pa30BaHUS;

* 171 TIOBBILICHUS] TTO3HABATEILHOW aKTUBHOCTH OOYYaIOIIMXCSl B €CTECTBEHHO-HAYy4YHOI00IACTH;
* 1711 pa3BUTHS JIMYHOCTH pebeHKa B Ipolecce 00ydYeHUs] XUMHUH, €ro CocoOHOCTEe,(OPMUPOBAHUS U yAOBICTBOPECHUS
COIMAJIbHO3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;
* 1711 paOOThI ¢ OJAPEHHBIMU IKOJIBHUKAMH, OPTaHU3AIMU UX PA3BUTHUS B PA3IMYHBIX 00JACTIX00pa30BaTEIbHOM,
TBOPUYECKOMNIESITETLHOCTH.



Y4yeoHo - TeMmaTuuecknii miaan 10 kiaace

Ne Tema Bcero N3 Hux
4acoB [IpakTnueckue Kontposbabie paboThl
paboThl
1 | Beenenue 1
2 | Tema 1. Teopus 2
XUMHUYECKOTO CTPOCHUS
OPraHN4YEeCKUX COCTMHEHUIN
3 | Tema 2. YTIeBo0pOIBI ¥ KX 15 3auér 1 «HomenknaTypa aJikaHOB U PaJIMKATIOBY.
MIPUPOIHBIE UCTOYHUKH 3a4yér 2 «AnKaHb»
3auér 3 «HenpenenbHble yriaeBoAOPOIbDY
K.p. Ne 1 «YraneBonopoash»
4 | Tema 3. 7
Kucnoponconepxanme K.p. Ne 2 «Kucnopoacoepxaniye OpraHM4ecKue COeTUHEHUSD)
OpraHUYECKUE COCUHEHUS U
WX NPUPOJHBIE HCTOUHUKHU
5 | Tema 4. A3zoTconepxaiiue 4 Ip.p Ne 1
COEIMHEHMS U UX «U nentndukanus
HaxOJICHUE B JKUBOU OpPraHUYeCKUX
IIpUpoJie COCMHEHUI»
6 | Tema 5. buonornuecku 1
AKTUBHBIE OPraHUYECKHE
COCIMHEHUS
7 | Tema 6. VcKyccTBEHHBIE U 4 Ip.p. Ne 2.

CUHTCTUYCCKUC ITOJIMMCPLBI

« Pactio3naBanue
niacTmMacc u
BOJIOKOH»




2. Coaepixkanue Kypca

Beenenue (1 u ) [Ipenmer opranuueckoir xumuu. OCOOEHHOCTH CTPOEHMSI M CBOWCTB OPraHMYECKUX COEIMHEHUI. 3HAUeHHE U pOJib
OpraHMYECKON XMMHUU B CUCTEME ECTECTBEHHBIX HayK U KU3HM obiecTBa. KpaTkuii ouepk UCTOpUM pa3BUTHS OPraHUYECKON XUMUU.

T e m a l Teopusi cTpoeHusi oprannyecKux coequHenuit ( 2 4) BaneHTHoCTh, XUMHUECKOE CTPOCHUE KaK MOPAJIOK COEAMHEHHS aTOMOB B

MOJIEKYJI€ COTJIACHO MX BaJEeHTHOCTU. OCHOBHBIE MOJIOKEHHUS TEOPHUH XUMUYECKOTO CTPOEHUSI OpraHnyecKux coequHeHuil. [lonsatue o romosorun u

roMoJiorax, U30Mepuu 1 u3oMepax. XumMuieckre GopMyIibl U MOJENIN MOJIEKYIl B OPraHUYeCKONH XUMUU

Tema?2 VYriaesoaopoabl U ux npupoaHbie ucToYHUKHU ( 15 4) IIpuponnsiii ra3. Ilpuponanslil raz kak toruao. [IpenmyiecTBa npupoIHOTO

raza nepej Apyrumu BujaaMu toruBa. CoctaB MpUpPOAHOTO rasa.

A JT K a H bI: TOMOJIOTHYECKUH PsJl, U30MEPHUS M HOMEHKIIaTypa aJIkaHOB. XMUMHUUYECKHE CBOMCTBA aJIKaHOB (Ha MpUMEpEe METaHa | dTaHa): TOpPEHHE,

3aMelIeHHueE, pazioKeHue )51 JErUAPUPOBAHNE. [IpumeHeHne AJIKaHOB Ha OCHOBE CBOICTB.
A 1 X € H bl. DOTUJIEH, €ro MojJy4YeHHue (IerHIpUpOBAaHUEM JTaHA U Jerujaparanueid sTaHojia). XMMHUYECKHME CBOMCTBA AITUJIEHA: TOPEHHE,

KauecTBEHHbIe peakuuu (oOeclBeurBaHMEe OPOMHOW BOJIBI M pacTBOpa MEepMaHraHaTa Kaius), ruapatanus, noaumepusanus. [lomusTtuneHn, ero

CBOMCTBA u IIPUMEHEHUE. IIpumeHeHue JTUJICHA Ha OCHOBE CBOICTB.
AnkaagueHb U Kayduyku [loastue o0 agkagueHax Kak yriaeBoJopoJax ¢ IBYMs IBOWHBIMU CBSI3SIMU. XMMHUYECKUE CBOMCTBA OyTaaueHa-
1,3 u M30MpeHa: o0OecIBeYMBaHNE OpoMHOM BO/IbI u MOJIUMEPHU3ALUS B Kay4dyKH. Pe3una.

A 1 K W H Bl. AUETWJIEH, €ro TOJIyUCHHE MHUPOJIU30M METaHa M KapOUIAHBIM CHocoOOM. XMMHYECKHE CBOWMCTBA alleTUJICHA: TOPCHHE,
obOeciBeurBaHWe OpPOMHOM BOJIbI, MPHCOCIMHEHHWE XJIOPOBOJOpOAAa W TuiapaTanus. lIpuMeHeHHWe alneTuiieHa Ha OCHOBE CBOMCTB. Peakius

IIoJIMMECpU3aluu BHUHUWJIXJIOpHAA. HOJ'II/IBI/IHI/IJ'IX.TIOPI/II[ u €ro IIPUMCHCHHUC.
bensomn HOJ'Iy‘ICHI/Ie OeH30J1a U3 reKcaHa u aleTUJIeHa. XMMHYECKHE CBOMCTBA OeH3o1a: TOpPEHUEC, TAJIOTCHUPOBAHUEC, HUTPOBAaHUC. HpI/IMeHeHI/IC
OeH301a Ha OCHOBC CBOMCTB.

H e ¢ Tt b CocraB wu mnepepaborka Hedptu. Hedrenpoaykrel. beHsuH w©  mnoHsTHE 00  OKTAaHOBOM  YHCIIE.

Jemoncrpanun. ['operue metana, sTuseHa, aeruieHa. OTHOLIEHHE MeTaHa, 3TUJICHA, alleThieHa U OeH301a K pacTBOPY MepMaHraHaTa Kainus U
OpomHoii Boze. [lomyueHue STuieHa peakuuel AeTUApATAIMHM STaHOJA W JIEMOJUMEPH3AIMK MOJUAITUIICHA, alleTUIeHa KapOUIHBIM CIOCOOOM.
Pa3noxxenue kayuyka Mpu HarpeBaHHWH, UCTIBITAHUE TPOIYKTOB Pa3lioKEeHUs Ha HempenenbHOCTh. Kotekuus obpa3ioB HedTH 1 HehTEnpo IyKTO B.

JlabopaTopubie omnbIThbl. 1. OmnpeneneHue 53JIEMEHTHOTO COCTaBa OpraHMYeckuX coeauHeHuil. 2. M3roromieHne Mojeneil MoOJeKyn
yriaeBoaopoaoB. 3. OOHapyKeHHEe HeMpeIeIbHbIX COeAMHEHUN B KUAKNX Hedrenpoaykrax. 4. [lomyuenue u cBoiicTBa anetuieHa. 5. O3HakoMJIeHUE
¢ xosnekiuen «HedTh 1 MpoAyKTHI ee epepaboTKm.

Tema3

Kucaopoacoaep:xanye oprannyeckne coeIMHeHUsI U X HAXOK/IeHUe B KUBOM npupoae (7 4) EAWHCTBO XUMUYECKON OpraHU3aI[H KUBBIX
OpraHu3MoB. XUMUYECKHI COCTaB KUBBIX OPTaHU3MOB.

C mu p 7 b1. [Tonydenue sTanona OpoKEHHEM TITIOKO3bI U THApaTaluen dTuieHa. [ uapoKcuiibHas rpymmna kak gyHknuoHaidbHas. [IpeacraBneHue o
BOJIOPOJTHOM CBSI3U. XMMHUUYECKUE CBOMCTBA ITAHONA: TOPEHUE, B3aUMOJICHCTBUE C HATpHEM, 00pa30BaHKE MPOCTHIX U CIOKHBIX 3DUPOB, OKUCIICHUE
B anpjaerui. [IpuMeHeHre 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €ro MOCIEICTBUS U PEaypeKICHHE.



[TonsTHE O MpEEIbHBIX MHOTOATOMHBIX CIIMPTaX. | JTMIIEpUH KaK NpeACTaBUTEIb MHOITOATOMHBIX CIUPTOB. KauecTBeHHas peakius Ha
MHOTOATOMHbIE criupThl. [IpuMenenue riuuepuHa.

KaMeraHs i yrons @ eHo i Kokcoxummaeckoe mpou3BOICTBO U ero mpoaykius. [lonydenne GpeHona KokcoBaHueM KaMEHHOTO YIJIsL.
B3aumHOe BIMsSTHUE aTOMOB B MOJICKYJIe ()eHOJIA: B3aUMOICHCTBHE C THIPOKCUIOM HATPUS U a30THOU KuciaoToi. [lonmkonaeHcanus Gpenona ¢
dbopmansaeruoM B heHosopopManbIeTHAHYI0 cMoiy. [IpuMeneHne ¢eHola Ha OCHOBE CBOKCTB.

A np neru asl [lonyyeHue anpaerujoB OKUCICHUEM COOTBETCTBYIOIUX CIIUPTOB. XUMHUYECKUE CBOMCTBA alb/AETUI0B: OKUCIIEHUE B
COOTBETCTBYIOIYIO KUCJIOTY U BOCCTAaHOBJIEHUE B COOTBETCTBYIOIIMM ciupT. [Ipumenenne Gpopmaipaeruia u aneTaibIeruia Ha OCHOBE CBOMCTB.

KapOoHoBB € KU CJOTB5L [lonyyeHre kapOOHOBBIX KMCIOT OKUCICHUEM ajIbJAETHI0B. XMMHUECKHUE CBOMCTBA YKCYCHON KHUCIIOTHI: 00Ine
CBOICTBa C HEOPraHUYECKUMHU KHUCIOTaMU U peakius stepupukanuu. [IpuMenenne ykcyCHOM KHCIIOTHI Ha OCHOBE CBOMCTB. Briciine xupHbie
KHCJIOTBI Ha IPUMEPE NaIbMUTHHOBOM U CTEAPUHOBOM.

CrnoxHble d2pupsl u x up bl [lonyuenue cnoxubix 3¢pupoB peakuueit srepudukanuu. CioxxHble 3PUPHI B IPUPOJE, UX 3HAUCHUE.
[IpumeHneHue ca0xKHBIX 3(UPOB Ha OCHOBE CBOMCTB.

XKupsl kak crnoxxHble 3(Upbl. XUMHUECKHUE CBOMCTBA KUPOB: TUAPOJIN3 (OMBUICHHE) M THUIPUPOBAHHE KUAKUX KUPOB. [IpruMeHenune xupoB Ha
OCHOBE CBOMCTB.

Y reBo bl YIIIEBObI, UX KiIacCu(DHUKAIMs: MOHOCAXapu/ bl (TIF0K03a), TMcaxapu/ibl (caxapo3a) U MoJucaxapuiasl (Kpaxman | IeJITio03a).
3Ha4yeHME YIJIEBOJOB B JKUBOW MIPUPOJIE U B )KU3HU YEJIOBEKA.

I'mroko3a - BemecTBo ¢ ABOMCTBEHHOUW (PYHKITUEH - aJIbICTHAOCTIUPT. XUMHUYECKHUE CBOMCTBA TITIOKO3bI: OKUCIICHHUE B TITFOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHHE B COPOUT, OpokeHUE (MOJOYHOKHUCIIOE U CIUPTOBOE). [IprMeHeHue ITI0KO3bI Ha OCHOBE CBOMCTB.

Jlucaxapubl ¥ oarcaxapuabl. [IoHATHE O peakuusX MOJMKOHAECHCAMA U THAPOJIN3a Ha IPUMEPE B3aMMOIIPEBPAILICHHI: TIIOKO3a <>
MOJIMCaXapH/I.

Jemoncrpanun. Oxuciienue cnupra B anpaeru. KauectBennas peakius Ha MHOroaToMHble criupthbl. Komtekmus «KaMeHHBIH yroyb U PO yKThI
ero nepepaboTkun». PactBopuMocTs eHosa B BoJie pu OOBIUHOM TeMiepatype U npu HarpeBanuu. KauectBeHHsie peakiuu Ha (eHou. Peakius
«cepeOpsTHOTO 3epKaliay ajabAeTUA0B U III0K03bl. OKUCIIEHNE albIECTHI0B U TIIOKO3bI B KUCIOTHI ¢ ToMolbto ruapokcuaa meau (II). [omyuenue
YKCYCHO-3THUJIOBOTO U YKCYCHO-M30aMuII0BOro 3¢upoB. Komnekuus a3¢pupHbix Macen. KauecTBeHHas peakiiys Ha Kpaxmat.

JlabopaTopHblie onbIThl. 6. CBoiicTBa 3THIIOBOTO criupTa. 7. CBoiicTBa riuuepuHa. 8. CoiictBa hopmanpaeruaa. 9. CBoiicTBa yKCyCHOM
kuciotel. 10. CBoiicTBa xupoB. 11. CpaBHEHUE CBOMCTB PaCTBOPOB MbLIa M CTUPAJILHOTO Nopouika. 12. CpoiictBa ritoko3sl. 13. CBoiicTBa
KpaxMmalna.

T e M a4 A3orcoaep:kaniue coeIMHEHUsI M UX HAXOKIEeHUE B :KUBOI nmpupoae (4 4)

A M u H bl [lonstue 06 amunax. [lomyyeHne apoMaTH4ecKOro amMHHa - aHUJIUHA - U3 HUTPOOEH30Ja. AHWIMH KaK OPraHUYeCKOe OCHOBAaHHE.
B3aumHoe BiMsiHEE aTOMOB B MOJIEKYJI€ aHHIIMHA: Ocia0JIeHre OCHOBHBIX CBOMCTB U B3aMMO/IEICTBHE ¢ OpoMHOI Bojoil. [IpuMenenne anmivHa Ha
OCHOBE CBOMCTB.

AMUHOKUC IO T bl [lonydyeHre aMUHOKHCIOT U3 KapOOHOBBIX KHCIOT M THAPOJIU30M OeNKOB. XMMHUECKHE CBOMCTBA aMUHOKHUCIOT Kak
aM(pOTEePHBIX OPTaHUYECKUX COCTMHEHUI: B3aUMOJICHCTBUE CO MIEI0YaMH, KUCIOTaMU U JIPYT ¢ APYroM (peakius noiaukoHaeHcanuu). [lentuanas
CBSI3b u MOJIUTIETITHIBL. [Ipumenenue AMUHOKHUCIIOT Ha OCHOBE CBOMCTB.



b e 1 x u. [lomyyenne 6enKOB peakuuel NOJMKOHACHCAIIMM aMUHOKHCIIOT. [lepBruyHas, BTOpHYHAs M TPETHYHAs CTPYKTYPBI O€IKOB. XUMHUECKHE
CBOMCTBA OeNKOB: TOpEHHUE, JIeHaTypaLus, TUAPOIIN3 u LIBETHBIE peaKLuu. buoxumnueckue byHKIIT OEJKOB.

I'eneTnueckas CBS3b MEXKIY KJIACCaMH OpPraHUYECKUX COCIMHEHU.

HyxniennoBbie kucioThl. CUHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HyKI€oTu0B. OOmMii miaH cTpoeHus Hykieotuaa. CpaBHEHHE CTPOEHUS U
¢ynkuuit PHK u JIHK. Ponp HykJIeHMHOBBIX KHCIIOT B XpaHEHHH M Tiepeaadye HacieAcTBeHHOU nHpopMarmn. [loHATHE 0 OMOTEXHOIOTUN U TEHHOU
HUHXEHEPUU.

JdemoncTpanuu. B3anmonelicTBie aMMHuaKa ¥ aHWUJIMHA C COJITHOW KHUCIOTOW. Peakumsi aHunmHa ¢ OpOoMHOM BOJOM. J[oKa3aTeNbCTBO HATHYMS
(YHKIIMOHATBHBIX TPYII B pacTBOpax aMMHOKUCIOT. PacTBopeHume u ocaxjaeHue OenkoB. L[BeTHble peakiuu OEIKOB: KCAaHTONPOTEMHOBAs U
ouypertoBasi. ['openue mnruubero mnepa u mepcrssHo HUTH. Mogmens mosekynsl JHK. Ilepexonsr: 3TaHom —> STUIIEH STUJICHTIIMKOIL —>
STUJICHTIIUKOJIAT MeIu an; 3TaHOJI —>3TaHallb - ATaHOBAas KHCJIOTA.

JlabopaTopHble ONbITHI. 14. CgoiicTBa OEJKOB.

IIpakTyeckas padora Nel. Vnentudukaius opraHMuecKuX COeAMHEHNN.

Tema5 buojoruyeckn akTuBHbIE OpraHnyeckue coequHenus ( 1 u )

® epwmeHT b. PepMeHTH Kak OHMOJOTMYECKHE KaTaau3aTopbl OeiakoBoi mpupoisl. OcobeHHOCTH (QyHKIHOHUpOBaHUs (pepmeHTOB. Poib
(bepMeHTOB B KU3HEACSITETbHOCTU KHUBBIX OpraHu3MOB " HapOJIHOM XO35MCTBE.

B uTawmu H bl [lonarue o Buramunax. Hapymenus, cBsi3aHHbIE ¢ BATAMUHAMU: aBUTAMUHO3bI, TMIIOBUTAMUHO3bI U TUIIEPBUTAMUHO3bl. Butamux
C Kkak 1mpeAcTaBUTENb  BOJAOPACTBOPUMBIX BHTAMMHOB M  BUTAaMHMH A KaKk  IPEICTAaBUTENb  JKUPOPACTBOPUMBIX  BUTAMHUHOB.

I' o p M o H bl. [loHATHE 0O TOPMOHAX KaK I'yMOpPaJbHBIX PETYIATOpPaxX KU3HEACITEIBHOCTU XUBBIX OPraHU3MOB. MIHCYIWMH M aapeHAIMH Kak
npeAcTaBUTENN TOPpMOHOB. [IpodunakTuka caxapHoro nuaderta.

Jl e xk apcTB a JlekapcTBeHHass XUMUS: OT MATPOXMMHU 0 XUMHOTepanuu. AcnupuH. AHTHOMOTHKM W JIucOakTepno3. Hapkoruueckue
BEIIlECTBA. Hapkomanus, O6opnba c HeH u PO UITAKTHKA.

JemoncTpanuu. Pa3noxeHue nepokcuaa BoAOpoJa KaTayia3ol celporo msica u ceiporo kaprodens. Komneknus CMC, comepkauiux SH3UMBI.
Ucneiranue cpensl pactBopa CMC unaukaTopHoit Oymaroit. Mimroctpanuu ¢ potorpadusiMu KUBOTHBIX € PA3IMYHBIMU (pOpMaMU aBUTAMUHO30B.
Konnekuust BuTaMuHHBIX npenaparoB. McmbiTanue cpeasl pacTBOpa acKOPOMHOBOW KHCIOTHI MHAMKATOPHOW Oymaroi. lcmbiTaHue anTeuyHOTro
npenapaTta MHCynuHa Ha Oenok. JlomannHss, nabopatopHasi U aBTOMOOMIIbHAS aNTeuKa.

Tewma6 UckyccTBeHHBbIE M CHHTeTHYeCKHe MouMepsl (4 1)
NMckyccTBeHHB € MO JHUMe p bl. [lodydeHne HCKyCCTBEHHBIX MOJIMMEPOB, KaK MPOAYKTOB XUMUYECKOW MOIU(MUKALUUA MPUPOIHOT O
MOJIMMEPHOTO ChIpba. McKyccTBEHHBIE BOJIOKHA ( alleTaTHBIH MIeNK, BUCKO3a) . UX CBOWCTBA U MPUMEHEHHE.

CuHTeTHUECKHE MOJTUM e P bl [lonydeHne CUHTETUUECKUX TTOJIMMEPOB
peakuusAMH TOJUMEPU3AlMA M TOJMKOHAeHcauuu. CTpyKTypa MOJUMEpPOB: JIMHEHHAas, pa3BETBICHHAas M NpocTpaHCTBeHHas. [IpencraBurenn
CUHTETHUYECKUX IIJIACTMACC: MOJUAITUIEH HU3KOTO M BBICOKOTO JABJICHUS, NOJUIIPONWIECH U NOJUBUHUIXIOpUA. CUHTETUYECKHE BOJIOKHA: JIABCAH,
HUTPOH U KanpoH. JlemoHcTpanuu. Komlekuns miactMace U u3aenuil u3 Hux. KoyuieKkiys MCKyCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH M U3JENINN
13 HUX. Pacrio3HaBaHue BOJIOKOH 110 OTHOILIEHUIO K HATPEBAHUIO U XUMUYECKUM PEAKTUBAM.

JlaGopaTopHsle onbIThI. 15. O3HaKOMJIeHHE ¢ 00pa3liaMu IIACTMACC, BOJIOKOH U Kay4yKOB.
[Ipaktuyeckas padora Ne 2. Pacrio3HaBaHHe IJIacTMacC U BOJIOKOH.



YYEBHO-TEMATHUYECKUH TTJIAH 11 KJIACC

N3 Hux
Tema Bcerouacos
Ne [IpakTueckuepadbOTh
KoHTposabHbIe paboTh
TemaNel. Crpoenue aToMa "
1 nepuoandeckuit 3akox [[.1. Menneneesa
[Tp. p. Nel 1o Teme: CraproBasi AHATHOCTHYECKAsA
2 dlonyuenue, cobupanue u
T
TemaNe2. CtpoeHueBemecTra 3 ya ’ P padora
pacro3HaBaHUETA30B»
K.p. Ne 1 o teme «CTpoeHue aToma.
CtpoeHue BelecTBa»
3 Tema Ne3. Xumuueckuepeakiuu
[Ip. p. Ne2 o Teme K.p. Ne 2 nmo teme «Xumuyeckue
«XUMHYECKHE CBOMCTBa peaknnu. Bemiecrsa u Hux
A Tema 4. BemecrBa n nxcBoiicTBa W KUCIIOT CBOMCTBa»
[p. p. Ne3 no Teme: NTorosasi KOHTpPOJILHasi padoTa
«Peniennie sKCrEpUMEHTaIbHBIX
3alad  Ha  HUJCHTU(DUKAIUIO
OpraHNYeCcKUX U
HEOPraHUYECKUXCOCTUHEHUIN».
Hroro 34 4y




Coaep:xanne nporpaMMsbl y4e0HOro Kypca
Tema 1. Ctpoenue aroma n nepuoandeckuii 3axon /1. U. MenneneeBa (3 yaca)

OcHoBHbIE CBeleHUSI 0 CTPOEHHHU aToMa. fIIpo: IPOTOHBI U HEUTPOHBI. M30TOmNBI. DIEKTPOHBI. DJIEKTPOHHAsA 000J104YKa. DHEPreTHUeCKun
ypoBeHb. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000JIOYEK aTOMOB JIEMEHTOB 4-TO M 5-ro mepuoJoB nepuoauueckod cucremsl [I. .
MenneneeBa (mepexoaHbIX 31eMeHTOB). [loHsATue 00 opOuTansax. S- U p-opOUTAIU. DJIEKTPOHHbIE KOHQUIYpallud aTOMOB XMMHMUYECKUX
3JIEMEHTOB.

IMepuonuyeckuii 3axon /I.U. MenaeneeBa B cBeTe Y4eHHs O CTPOEHHH aTOMA.

Otkpertne JI. M. MeHneneeBblM neproaudeckoro 3akoHa. llepmoaudeckas cuctema xuMmuuecknx snemeHToB JI. . MeHnneneeBa -
rpaguveckoe OTOOpakeHHWe MEePUOAMUECKOro 3aKoHa. DU3MYECKUN CMBICT MOPSAKOBOTO HOMEpa dJeMEHTa, HOMepa MepHoja M HoMepa
rpynnsl. BaneHTHbie 21eKTpoHbIL. [ [pUYrHbBI H3MEHEHUsT CBOKMCTB 3JIEMEHTOB B MEpHOAaX U Tpynmnax (TJIaBHBIX TOATPYIITIAX).

[Tonoxenne BogOpoa B EPUOJUYECKON CUCTEME. 3HAUCHHUE MEPUOIMUECKOTO 3aKOHA U MEPHOIUYECKON CUCTEMbBI XUMHUUYECKUX AJIEMEHTOB [l.
N.Menneneesa s pa3BUTHSI HAYKH U IOHUMaHUS XUMHYECKOW KapTUHBI MUpa.

JdemoncTpanuu. Pazmmunabie (QOpMBI TEPUOIUYECKONW CHCTEMBI XHUMHUYECKUX »djemeHtoB J[. .

MenneneeBa. JlaGopatopHbiii onbIT. 1. KoHcTpynpoBaHue mepHOaWYECKOW TaOJUIBI DJIEMEHTOB C
ucnoap3oBanneM kaptouck.Tema 2. Ctpoenne BemecTa (13 yacoB)

HNonnas xumnueckasi cBsizb. Karuons! u anunonsl. Kiaccudukanusa nonos. Monnsle kpucramuinyeckue pemeTkud. CBOHCTBA BEIIECTB C ITUM
TUIMIOMKPUCTAJUNINYECKHUX PELIETOK.

KoBaneHTHasi XMMH4YeCKasl CBSA3b. DJIEKTPOOTPULATENBHOCTD. [lossipHas n HenosipHas KoBajeHTHbIE CBA3U. [{unoiib. [losspHOCTE CBS3M
Y TIOJIIPHOCTHMOJIEKYIBI. OOMEHHBIN U JOHOPHO-AKIIETITOPHBIN MEXaHU3MbI 00Pa30BaHMsI KOBAJIIGHTHOM CBsI3U. MOJEKYIISIpHbIE U aTOMHBIE
KpUcTajuInueckue peuerk. CBoCcTBa BEIECTB € ITUMU TUIAMU KPUCTAJUIMUYECKUX PEIIETOK.

MeTtaniudeckass XuMu4eckas cBsizb. OCOOEHHOCTH CTPOCHHSI aTOMOB METAIIOB. MeTayuinueckass XMMHUYECKasl CBSI3b M MeTaJUTHUecKast
KpUcTajuinueckas peuierka. CBoiCTBa BEUIECTB C 3TUM THUIIOM CBSI3H.

Bogoponnas xummueckasi CBsi3b. MeXMOJIEKYJIsipHasT U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAsl CBA3b. 3HAYEHUE BOJOPOJHOM CBA3M IJiA
OpPraHU3aIUUCTPYKTYp OMOTIOIUMEPOB.

IMosmmepsl. [lnacTMacchl: TEPMOIUIACTHI U PEAKTOIIACTHI, UX MPEACTABUTENN U MpUMeHeHne. BonokHa: npupoaHbie (pacTUTENbHbBIE U
KUBOTHBIE) UXUMHUYECKHE (MCKYCCTBEHHBIE U CHHTETHYECKHE), UX MPECTaBUTENU U PUMEHEHHE.

I'a3000pa3Hoe cocTosiHue BemlecTBa. Tpu arperatHbIX cOCTOSIHHS BOJIbI. OCOOCHHOCTH CTPOCHHS Ta30B. MOJIApHBIA 00beM ra3000pa3HbIX
BemecTB. [IpuMepsl ra3000pa3HBIX MPUPOJAHBIX CMECE: BO3AYX, IPUPOAHBIN ra3. 3arps3HeHne arMocQepsl (KHUCIOTHBIE T0K 1, TAPHUKOBBIN
addekrt) u 6oprda cHuM. [IpeacraBureny ra3000pa3HBIX BEIIECTB: BOJOPOJ, KUCIOPO, YIICKUCIBINA Ta3, aMMHaK, 3TuieH. VX momyueHue,
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coOupaHue U pacrio3HaBaHKeE.

Kuakoe cocrosinue BemecTBa. Bona. [lorpebnenue Boabl B ObITY M Ha MPOU3BOACTBE. JKEeCTKOCTh BOJIBI U CIOCOOBI €€ YCTpaHEHHS.
MI/IHepaJII)HI)ICBOI[I)I, HX UCIIOJIL30BAHHE B CTOJIOBLIX U JIEYEOHBIX neiaax.

>KI/I[[KI/IC KpUCTAJJIbI 1 UX TPUMCHCHUC.

TBepaoe cocrosinue BelecTBa. AMOpPQHBIC TBEp/bIC BEIICCTBA B NMPHUPOJIC M B KM3HHU UYEIOBEKA, MX 3HAYCHHE M NPUMCHCHHE.
KpucrannmueckoecTpoeHue BelecTsa.

Aucnepcubie cucremsl. [lonstre o qucnepcHsix cuctemax. ucnepcHas dhasza u qucnepcuonHas cpeaa. Kimaccudukanusi IUCTIEPCHBIX CHCTEM
B 3aBUCHUMOCTH OT arperaTHOT0 COCTOSIHUS JUCIIEPCHOM Cpelibl U IucnepcuoHHON (a3bl. I'pyboaucnepcHble CUCTEMBI: SMYJIbCUH, CYCIIEH3HH,
a3p030J11. TOHKOIMCIIEPCHBIE CUCTEMBI: TeJIH U 30JIH.

Cocras BeniecTBa u cMeceii. Benectsa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

[lonsiTHe «0JI» M €€ Pa3HOBUIHOCTU: MaccoBasl (IOJsl JIEMEHTOB B COEIUHEHHHM, JIOJIsI KOMIIOHEHTa B CMECH - JOJIsl MpHUMEced, N0Jis
PacTBOPEHHOTOBEIIECTBA B pacTBOpe) U 00beMHas. Jloi1s BbIX0Ja MPOIyKTa PEakuu OT TEOPETUUECKH BO3MOXKHOTO.

JemoncTpanun. Mojenb KpUCTAITMYECKOW pelieTku xjopuaa Hatpus. OOpas3ibsl MUHEpAJOB ¢ MOHHOM KPHUCTAJUIMUECKOM pPElIeTKOM:
KaJIbIUTA, TauTa. MOJENIN KPUCTAUIMUECKUX PEIIETOK «CYXOTO JbJa» (MW Mojaa), aliMasa, rpaduta (wim kBapia). MoJens MOJIEKYIbI
JIHK. O6pa31er mractmace (henonodopmanbaeruaabie, OJIAypeTaH, MOJUITHIICH, TIOJUTIPOITHIICH, TTOJTUBUHUIXIIOPHUI) U U3ETHS U3 HUX.
OOpa3upl BOJOKOH (LIEPCTh, IIENK, alleTaTHOE BOJIOKHO, KAalpoH, JIaBCaH, HEWJIOH) U u3fenus u3 HuX. OOpas3ibpl HEOPraHWYecKHX
MOJIMMEPOB (cepa IUIacTUYecKas, KBapl, OKCUJ ATIOMUHUS, NPHUPOJHBIE aTIOMOCHIMKAThl). Monenb MOJspHOro oObema raszoB. Tpu
arperaTHbIX COCTOSIHMSI Bojbl. OOpaslibl HAaKWIM B YalHHMKE W TpyOdaxX LEHTPaIbHOro OTOIUIeHUS. JKecTKOCTh BOABI M CIOCOOBI ee
ycrpaneHus. [Ipubopsl Ha xuakux kpucramiax. OOpasibl pa3aMuHbIX AUCIEPCHBIX CHUCTEM: 3MYJbCUMN, CYCHEH3UH, a’po30Jiel, reneil u
3oiieid. Koarymsanus. Cunepesuc. ddext Tungans.

JladopaTopHble onbIThl. 2. OmnpeneneHne TUIAa KPUCTAUIMYECKOW PEIIeTKH BEIEeCTBA M OINHCaHWE ero CBOWCTB. 3. O3HaKOMIIGHHE C
KOJUIEKIIMEH MOJIMMEPOB: IJIACTMACC M BOJIOKOH W u3jaenus u3 Hux. 4. VcnblTaHue BOJbI HA KECTKOCTh. Y CTPAaHEHHE >KECTKOCTH BOJBIL. 5.
O3HakoMJIEHHE ¢ MUHEPaIbHBIMH BOAaMHU. 6. O3HAKOMIIEHUE C TUCTIEPCHBIMH CHCTEMaMHU.

IIpakTuuyeckas padora Nel. [lonydyenue, cobupanue v paclio3HaBaHUE Ia30B.
Cmapmoean ouaznocmuueckas paboma.

Konmponvnaa paboma Ne' 1 no meme «Cmpoenue amoma. Cmpoenue geujecmea»
Tema 3. Xumnueckue peakuuu (8 yacon)

Peakuuu, naymme 0e3 M3MEHEHHMs COCTABAa BelleCTB. AJUIOTPOINUS M aJUIOTPOIIHBbIE BUJOM3MEHEHMs. [IpHuMHBI ajuioTponuu Ha IpuUMeEpe
Mo tubHUKaUAKUCIOpoaa, yriaepoaa u ¢pochopa. O30H, ero Ouosoruueckas poiib. MI3oMepbl 1 H30MepHsL.

PeaKHI/II/I, uaymue ¢ U3SMEHEHHE CoCTaBa BeEHIeCTBA. Peaknuu COCAUHCHUSA, PaA3JIOKCHUSA, 3aMCIICHHUA H oOMeHa B HeOpFaHquCKOﬁ )4
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OpraHuyeckord XuMuu. Peaknmm 3K30- W 3HAOTEpMUYecKHEe. TeraoBoil 3(GEeKT XUMHUUECKON peakiuy U TEPMOXUMHUYECKUE YpaBHEHUS.
Peaknuu ropenus, Kak 4aCTHBIMCIIYy4al 9K30TEPMUYECKUXPEAKLIUN.

CxopocThb XMMHYeCKOH peaknuu. 3aBUCHUMOCTb CKOPOCTHM XUMHUYECKOM PEAKIUH OT MPUPOIbl PEarupyrollUX BEUIECTB, KOHIIEHTpALUH,
TEMIIEPATyphl, IJIOMAAU IIOBEPXHOCTH CONPUKOCHOBEHMs W Karanusaropa. Peakumm romo- u rereporeHssle. [loHaTne o karanuse u
Karanu3aTopax. epMeHThI Kak OMOJOrM4YeCKHE KaTaau3aTopbl, 0OCOOEHHOCTH UX (QYHKIIMOHUPOBAHMUSL.

Oo0parumocTs xumMuYecknx peakuuil. HeoOpatumble u oOpartumble xumuueckue peakuud. CoCTOSIHME XMMMYECKOTO paBHOBECUS IS
00paTUMbIX XMMHUYECKHUX peakuuil. CrnocoObl CMEIIeHNs XUMUYECKOIO0 paBHOBECUSl HA NpUMepe CUHTe3a aMMuaka. [IoHsTHe 00 OCHOBHBIX
Hay4HBIX IPUHIMIIAXIIPOU3BO/ICTBA HA IPUMEPE CUHTE3a aMMHAKA WJIM CEPHOM KUCIIOTBHI.

Pouib Boabl B xumuueckoi peakuuu. VcTuHHbBIE pacTBOphl. PacTBOPpUMOCTD U KiacCH(UKAIMS BEUIECTB 110 3TOMY MPU3HAKY: paCTBOPUMBIE,
MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

DONEeKTPOJIUTHl U HEIIEKTPOJIUTBHL. DJEKTpoUTHYecKass aucconuanus. KucioTbl, OCHOBaHMS M COJM C TOYKH 3pPEHHUS TEOPUU
ANEKTPOJIUTHYECKO U TNCCOLTUALINH.

XUMHYECKHE CBOMCTBA BOJBI; B3aWMOJEWCTBHE C METaUlaMH, OCHOBHBIMU U KHUCJIOTHBIMU OKCHJIAaMH, pa3liokeHHe U oOpa3oBaHUE
KpUCTAJUIOTUAPATOB. Peakiny rujipataiiui B OpraHM4ecKoi XUMHH.

I'maponu3 opraHuyecKnx M HeopraHmuyeckux coeannennii. Heo6parumslit ruaponan3. OOpaTtumblii THAPOIN3 coel. [ uapoan3 opraHmueckux
COCIIMHCHUM M €T0 IPAKTUYECKOE 3HAYCHHE Ui TOIY4YEHHs TMAPOJM3HOIO CIHpPTA W MbUIA. buosiormyeckas poJyib THAPOIM3a B
IUTACTUYECKOM U PHEPreTHYECKOM OOMEHE BELIECTB U SHEPIUH B KIIETKE.

OKHCINTETIbHO—BOCCTAHOBUTE/IbHbIE peakuuu. CreneHb oxuciaeHus. OnpeneneHue CTENEHH OKUCIeHHs 1o  (dopmyie
coequHeHus. lloHsATHE 00 OKHMCIMTENBHO-BOCCTAHOBHUTEIBbHBIX peakuusax. OKHUCIEHHME M BOCCTAaHOBJIEHUE, OKHCIUTEIb U
BOCCTaHOBHTEb.

JIEKTPOJIHM3. DIIEKTPOIN3 KaK OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIA MPOLIECC. DJIEKTPOJIM3 PACIUIABOB M PAacTBOPOB Ha IIpUMEpE
xyopuja Harpus.IIpakTudeckoe npUMEHEHUE IIEKTPOJIN3a. DIEKTPOIUTHYECKOE MTOTYyYEHUE ATFOMUHUS.

Jemoncrpanuu. [Ipespamenue kpacHoro ¢ocdopa B Oesnblit. O30HaTOp. Moaenu Moisiekyn H-OyraHa U U300yTaHa. 3aBUCUMOCTb CKOPOCTH
peakuuu OT MPUPOJBI BEIECTB HAa NPUMEPE B3aUMOJECHCTBHUS PACTBOPOB PA3JIMYHBIX KMCIOT OAMHAKOBOM KOHLIEHTPALUU C OJUHAKOBBIMU
IpaHy/llaMd LMHKAa ¥ B3aUMOJICHCTBUS OJIMHAKOBBIX KYCOYKOB Ppa3HbIX META/NIOB (MarHus, LMHKA, >Kejle3a) C COJSIHOM KHCIIOTOH.
B3aumMopelicTBre pacTBOPOB CEPHOM KHCIOTHI C PacTBOPAMHU THOCYJb(aTa HATpHUs PasIMYHON KOHIIEHTpAaLMU U TeMIeparypbl. Moxenb
KUIsero cios. PaznoxeHne nepokcuia BoIopo/ia ¢ MOMOLIbI0 KaTtainu3aropa (okcuja mapranua (IV)) m katanasbl cbIporo mMsica U ChIporo
kaprogens. [lpumepsl HeOOpaTUMBIX peakuuid, UIYIHUX C 00pa3oBaHMEM OCaJKa, ra3a WM BOJbl. B3aumojneicTBue JIMTHS U HATpPUS C
Bogoi. Ilomyuenue oxcuma ¢ocpopa (V) u pacTBopeHHE €ro B BOJE; HCIbITAHUE MOJYYEHHOro pacTBopa jJakmycoM. OOpasiisl
KpucTaJoruapaToB. lcnblTaHWe pPAacTBOPOB 3JIEKTPOJIUTOB M HENIEKTPOJIMTOB Ha IPEAMET AUCCOLHUAIMHM. 3aBUCHUMOCTb CTEIEHU
AJIEKTPOJIUTUYECKON JUCCOLMAIMM YKCYCHOM KHCIOTBHI OT pa3baBieHus pactBopa. ['maposn3 kapbuma xaneuus. ['maponus kapOoHAToB
IIEJIOYHBIX METAIIOB U HUTpaToB IuHKa miau cBuHUa (II). [lomydyenue mbina. [IpocTeiinime OKUCIUTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH;
B3aMMO/ICHCTBHEIIMHKA C COJISTHOM KUCIOTOM U keje3a ¢ pacTBopoM cynbdata menu (I1). Moaens snektponusepa. Mojaenb 371eKTpOIU3HON
BAHHBI JUIS OJIyYEHUs AIFOMUHUS.
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JlaGopaTopHble onbITHI. 7. Peakius 3aMenieHns MM JKeJIe30M B pacTBOpE MEHOTO Kynopoca. 8. Peakium, naymue ¢ o6pa3oBaHueM ocajika,
raza 1 Bobl. 9. [lomyueHue Kuciopoja pasjlo)KEHHEM MEPOKCHAA BOAOpoJa ¢ HoMolbio okcuaa Mapranua (IV) m karamasel celporo
kaprodens. 10. [loaydeHneBo1opoaa B3aUMOICHCTBUEM KUCIIOTHI ¢ ITMHKOM. 11. PasnmudHbIe ciydan THIPOJH3a COJCH.

Tema 4. BenecTBa u ux cBoiicta (11 yacoB)

MeTtasuibl. B3anmoielicTBre METAIIIOB ¢ HEMETAIaMU (XJIOPOM, CEPOM U KUCIOPoI0M). B3anmoielicTBHE 1IETOUHBIX U MIEI0YHO3EMENTbHBIX
METAJUIOB C BOJOW. DJEKTPOXUMHUECKHH psJi HANPsHKEHUM METauioB. B3amMoaelcTBHE METaUIOB C PacTBOpaMU KHCJIOT W COJIEH.
AmoMuHoTepMus. B3aumoeiicTBueHaTpUsl C 3TaHOJIOM U (PEHOTIOM.

Koppo3sus metamios. [ToHsiTHE 0 XUMUYECKOH U SJIEKTPOXUMHUUECKOU KOpPOo3un MeTaioB. CriocoObl 3alUThl METAJIJIOB OT KOPPO3HH.

Hemetasuibl. CpaBHUTENbHASI XapaKTEPUCTHUKA TaJIOTEHOB KaK Han0oJiee TUIMMYHBIX MPEACTaBUTENeH HeMeTaioB. OKHUCIUTENbHBIE CBOMCTBA
HEMETAJJIOB (B3aUMOJICICTBHE € MeTaulaMd M BOAOpoAoM). BoccraHoBHTENnbHBIE CBOWCTBa HEMETAUIOB (B3auMojeiicTBue ¢ Ooiee
ANEKTPOOTPHUIATETHFHBIMI HEMETAIUIAMHU U CJIOKHBIMU BEIECTBAMHU-OKHUCIUTEIISIMH).

Kuciaorsl Heoprannyeckue u opranudeckme. Krnaccudukanus kucioT. XUMHUECKHE CBOWCTBA KHUCIOT: B3aUMOJICHCTBHE C METaJUIAMH,
OKCHJAMH METAJUIOB, THUJIPOKCHJIAMU METAIlJIOB, COJIAMU, crnupTramMu (peakuusi stepudukanuu). OcoOble CBOIICTBA a30THOM U
KOHIICHTPUPOBAHHOW CepHOM KUCIOTH. OCHOBaHUsSI HeOPraHu4yeckue W opraHudeckue. OCHOBaHMS, WX Kiaccudukanus. XUMHUUYECKHE
CBOWCTBA OCHOBAHUI: B3aUMOJACHCTBUE C KUCIOTAMH, KHCIIOTHBIMA OKCUJIAMU U COJISIMU. PaznoskeHre HepacTBOPUMBIX OCHOBAHHMIA.

Coau. Knaccudukarus coseit: cpeHue, KUCIble 1 OCHOBHBIE. XMMHYECKHE CBOWCTBA COJICH: B3aUMO/JICHCTBUE C KUCIOTaMH, IIEJI0OYaMH,
MeTaJulaMHu U coissMu. [IpencTaButenu cosied M MX 3HAYCHHE. XJIOpHUI HATpHs, KapOoHAT KanbIus, Gocdar Kanpius (CpeaHUE COJH);
THIPOKapOOHATHI HATPHUS K aMMOHUS (KHCIIbIE CONN); TuapokcokapOoonat meau (1) - Magaxut (OCHOBHAS COJIB).

KadecTBeHHBIE peakIMK Ha XJIOPUI-, CYIb(aT-, 1 KapOOHAT-aHHOHBI, KATHOH aMMOHUs, KaTHoHbI skene3a (1) u (11).

I'eneTnuyeckas CBSI3b MekKAY KJIACCAMU HEOPraHMYeCKUX M OPraHuYecKHX coeAuHeHui. [IoHsATHE O reHeTHYEeCKON CBSI3U U T€HETUYECKUX
psanax.I'enetnueckuiil psan metaia. ['enetnyeckuil pan Hemeramuia. OcoOEHHOCTH T€HETUYECKOTO psAZia B OpPraHN4eCcKO XUMHUU.

Jemoncrpanuu. Kostekuus o6pa3noB meramioB. BzanmoneiicTBue HaTpus M CypbMBI C XJIOpOM, Xeje3a ¢ cepoil. ['opeHue marHus u
AIIOMMHMS BKUCIIOpoAe. B3auMonelicTBrE 111€I0YHO3EMENIBHBIX METAJUIOB C BOJIOW. B3anMozelicTBre HaTpusl C 3TAaHOJIOM, LIMHKA C YKCYCHOU
KHUCJIOTOM.

AnromuHotepmus. BzaumonelicTBue MeIM ¢ KOHLEHTPUPOBAHHOM a30THOM KUCIOTOW. Pe3ynpTaTel KOPpO3UM METAIUIOB B 3aBUCUMOCTH OT
ycioBui ee mporekaHus. Kosmekuus oOpas3noB HeMeTayuloB. B3anmopeilicTBHe XJIOpHOM BOJBI ¢ pacTBOpoM Opomuaa (MOaUAA) Kaius.
Konnexmust npupoaHbIX OpraHndeckux KUciaoT. Paz0aBieHre KOHIEHTPUPOBAHHOM cepHOM KUCIOThI. B3aumoeiicTBue KOHIEHTPUPOBAaHHOM
CEpHOM KMCJIOTHI C caxapoM, LeJUTr0N030i U Menpio. O0pa3ibl MPUPOTHBIX MUHEPATIOB, COJCPIKAIIMX XJIOPHJ HATpUsi, KapOOHAT KaJbIMs,
docdar xampuus u rugpokcokapbonar meau (I1). OOpasubl MUIIEBBIX MPOIYKTOB, COACPIKAIINX THAPOKAPOOHATHI HATPHUS U AMMOHHS, HX
CIOCOOHOCTH K Pa3sIo’KEHUIO NP HarpeBaHuu. ["amenue coaplykcycoM. KadecTBeHHbIE peakllui Ha KaTHOHBI M AaHUOHBI.

JlabopaTopHble onbIThl. 12. VcnpiTanne pacTBOPOB KMCIOT, OCHOBAHUM U coJiel nHAMKaTopamu. 13. BzaumoeicTBue cCOIsIHON KUCIOTHL U
pacTBOpa YKCYCHOM KHMCIOTHI ¢ MeTaimamu. 14. B3anMopaelicTBHE COJITHOM KHMCIOTHI U PACTBOPA YKCYCHOM KHMCIIOTBI C OCHOBAaHMAMH. 15.
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B3aumoelicTBue CONSTHOMKUCIOTHI M PACTBOPA YKCYCHOUM KUCIOTHI ¢ coyisiMu. 16. [Tomydenune u cBolicTBa HEPACTBOPUMBIX OCHOBaHM. 17.
anponus XJIOpUIOB M AlleTATOB IEJIOYHBIX MeTauioB. 18. O3HAKOMJICHHE ¢ KOJUICKIMSIMHE: a) METAJUIOB; 0) HEMETAJIOB; B) KHCIOT; T)
OCHOBAHU; ) MUHEPAJIOB U OMOJIOTMIECKIXMATEPHAIIOB, COACPIKAIMINX HEKOTOPBIC COJIH.

IIpakTnueckas padora Ne2. XuMmuueckrue CBOMCTBAa KUCIOT
IIpakTuyeckas padora Ne 3 Pemenne SKkCiepuMEeHTAIBHBIX 33/1a4 HA HICHTH()UKANIO OPTaHMUECKIX U HEOPTaHNUECKUX COCAMHEHUI.

Konumponsnasa paboma Ne2 no meme «Xumuueckue peakuyuu. Bewyecmea u ux
ceoiicmea» Umozoeas konmponvnasa padboma.

TpedoBanuss Kk ypoBHIO noaAroroBku B pe3ynabrare usydyenuss xumum B 11
KJIacce yyaimecs J0JIKHbI

3HATH/MIOHMMATDH

® gavICHelluUe XUMUYECKUEe NOHAMUA . BEUIECTBO, XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbBIE aTOMHAsI U MOJIEKYJIsIpHast
MacChl, HMOH, QJUIOTPOIHsS, HM30TOIBI, XUMHUYECKas CBsI3b, JJEKTPOOTPUIIATEIHLHOCTh, BAJIEHTHOCTh, CTEIEHb OKUCIEHHUS, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIM 00beM, BeIllecTBa MOJEKYISIPHOIO W HEMOJIEKYJISIPHOTO CTPOEHHUS, PpAcCTBOPBI, JJIEKTPOJIUT U
HERJIEKTPOJIUT, HIEKTPOJUTHYECKAs TUCCOLMALINS, OKUCIUTEIh U BOCCTAHOBUTEb, OKUCICHHE U BOCCTAHOBIIEHHE, TEIJIOBOM AP deKT
peakiuu, CKOpOCTh XMMHMUYECKON peakluu, KaTalu3, XUMHUYECKOEe paBHOBECHE, YIJIEpOAHBINH CKeleT, (yHKIHMOHaJIbHAs TpyIia,
M30MepHsi, TOMOJIOTHS;

® OCHOBHbIE 3AKOHbL XUMUU. COXPAHCHU MaCChl BEIICCTB, IOCTOSIHCTBA COCTAaBA, HepI/IOI[I/ILICCKI/Iﬁ 3aKOH;
® OCHOBHbIE mMeopuu Xumuu . XUMHYECKOH CBiA3HU, BHCKTpOHHTquCKOﬁ aucconyanu, CTpOCHHA OPraHn4eCKUuX COG,HHHCHHI;'I;

® gadicHelluue eeutecmea u mamepuaivbl. OCHOBHbIC MCTAJIIIBI M CILIABBI, CEpHasd, COJIsIHAsdA, a30THAs M YKCYCHas KHUCJIOTHI,
meJIo9Yu, aMMHUAaK,MUHCPAJIbHBIC yz[06peH1/I;1, HNCKYCCTBCHHBIC U CUHTCTUUYCCKHUE BOJIOKHA, Kay4YKH, I1JIaCTMACCHI;

yMeThb

® HaA3bleamb: N3YUCHHBIC BCIICCTBA 110 ((TpPIBPIaJ'ILHOﬁ)) nin Me)I(,Z[YHapO,Z[HOfI HOMCHKIIATYPC,

oonpeoefmmb: BAaJICHTHOCTb U CTCIICHb OKHUCJIICHHUA XUMHUYCCKHX JJICMCHTOB, THUII XHMHUYECKOM CBS3U B COCAUHCHUAX, 3apsa[ MOHa,
XapaKkTep Cp€labl B BOJHBIX pACTBOPAX HCOPraHUYCCKUX COGI[I/IHGHPlﬁ, OKHCJIHUTCIIb U BOCCTAHOBUTCIIb, ITPUHAIJICKKHOCTD BCIIECCTB K
Pa3JIMIHBIM KJIaCcCaM OpFaHquCKHXCOGZ[HHeHHﬁ;

e Xapaxkmepu3oéambs. SJICMCHTBI MaJIbIX NECPHOJOB MO HX IIOJIOKCHHUIO B HepHOHquCKOﬁ CHUCTEMC ﬂ.I/I.MeHz{eneeBa; O6IJ_II/IC
XUMHNYECCKHEC CBOﬁCTBaMeTaHHOB, HEMCTAJIJIOB, OCHOBHBIX KJIACCOB HCOPIraHUYICCKHUX COCI[HHCHHfI;
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® 00bACHAMbB . 3aBUCHUMOCTh CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHHUS; MPUPOTY XUMHUYECKOH CBS3H (MOHHOM, KOBAJCHTHOM,
METaJUTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XHMMHYECKOW pEaKIMHU U TIOJIOKCHUS XUMHYECKOTO PABHOBECHS OT Pa3IHMYHBIX
(baxTopoB;

® 6LINOTIHAMb XUMUYECKUT IKCNEPUMEHm TI0 PACTIO3HABAHHIO BYKHEHIIINX HEOPIraHUUECKUX M OPTaHMYECKUX BEIIECTB;

® P06OOUMb CAMOCTOSTEIBHBIA MMOMCK XUMHUYECKOW MH(OpMAIMM C HCIOJH30BAHUEM PA3JIMYHBIX MCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIAaHUH, KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHETa); NCHOIh30BaTh KOMITBIOTEPHBIE TEXHOJOTHH Ui 00pabOTKH U Tepenadn
XUMHUYECKON MH(POPMALIMNU €€ MPEACTAaBIECHUS B Pa3INYHBIX popMax;

HCIIO0JIB30BATDb l'[pﬂOﬁpeTeHHI)Ie 3HAHUA U YMCHHUSA B HpaKTH‘leCKOﬁ J1eSITeJILHOCTH U MOBCEAHEBHOM SKU3HM IS

¢ O0BSICHEHHS] XMMHUECKUX SBJICHUH, POUCXOAIINX B IPUPO/IE, OBITY U HA TIPOU3BOJCTBE;

® OIMPEACIICHUA BOSMOKXHOCTHU IMTPOTCKAHUA XUMHYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX U OLICHKN UX HOCHCHCTBHﬁ;
® SKOJIOTHYECKH TPaMOTHOTO TIOBEJICHHS B OKPY)KAIOIIIEH cperie;

® OLICHKHU BJIMAHHA XUMHUYCCKOI'O 3arpsA3HCHUA OKPY)KaIOI]_[eﬁ Cp€abl HA OpraHru3M YC€JIOBEKA N APYIUC )KUBBIC OPraHU3MEI;
¢ 6€30TaCHOTO OOpAIEHHSI C TOPIOYMMHU U TOKCHYHBIMH BEIIIECTBAMH, JTA0OPATOPHBIM 000PYI0BaHUEM;

e IPUTOTOBJICHUS PACTBOPOB 331aHHON KOHIICHTPAIMH B OBITY U Ha IPOU3BO/JICTBE;

® KPUTHYECKOH OIIEHKHU JIOCTOBEPHOCTH XMMHUYECKOW MH(POPMAIINH, IOCTYNAFOIIEH M3 pa3HbIX HCTOYHUKOB.
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Yueonuk: ['abpuensu O.C. Xumus. 11 xnace. ba3oBeiit ypoBenb. Mockga. [Ipoda. 2019.
Tpoeryoosa H.I1. IToypounsie pazpabotku no xumun: 11 knace k yueorukam O.C. 'abpuenstaa u ap. Mocksa. OO0 «BAKO». 2017.
Ia6puensa O.C. u qp. Xumus. 11 knacc. ba3oBsiil ypoBeHb: MeToanueckoe nmocodue. Kaura mis yaurens. Mocksa. Jpoda. 2018.
I'a6puensu O.C. u ap. Hactonphas kaura yautens. Xumus. 11 xmacc: B 2 4. — M.: JIpoda, 2017.
. Henncora B.I'. Xumus. 11 knacc: [loypounsie mnansl. [lo yueOnuky: 'abpuensn O.C. u ap. Xumus. 11 knacc. — Bonrorpan: Yuurens,

2018.
6. Taopuensa O.C. IIporpamma kypca xumun it 8 — 11 kaccoB 001ieo0pa3oBaTenbHBIX yapexkaeHui, - M.: JIpoda, -2019 r.;

UR W

7. Xumms. 8-11 xmaccel: paboume mporpammbl mo ydeOHukam O.C. T'abGpuensiaa/ aBT.-coct. .M. Macmakosa, H.B. Cadponon. —
Bousrorpan:
«YUUTEJIby, 2018. - 203 c.;

8. Koncrpykrop pabounx mporpamm. Xumus 8-11 kmaccel. Paboune mporpammel o yuyeObnukam O.C. ['aOpuensHa: u3qaTeinbCcTBO
«YUUTEJIb», 2017 T.;
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