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2023r.
1. losgscHUTEABLHAA 3aNIUCKA

Pabouas mporpamMma ecCTECTBEHHO-HAy4HOW HAIPaBICHHOCTH [0 XHMHH C HCIIOJIb30BAaHHEM
ob0opynoBanus 1eHTpa «Touku poctay s 8-9 KiIaccoB OCHOBHOM HIKOJIBI COCTaBlIeHA U pa3paboTaHa B
COOTBETCTBUH C:

*  @enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBaHuu B
Poccuiickoit deneparum» (¢ u3M. u jgom., Beryi. B cuiy ¢ 01.09.2020);

*  TpeboBanusimu dDenepalibHOTO TOCYJAPCTBEHHOIO 00pa30BAaTENBHOIO CTaHIApTa OCHOBHOTO
obmiero oOpazoBanusi (yTB. mpukazoM MuHuCTepcTBa 00pa3oBaHUsi W Hayku Poccuiickoit
Oenepauun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

* Ilacmoprom HauuoHanbHOro mnpoekra «OOpasoBanue» (yrB. mpesuauymoMm Coera mnpu
[Ipesugente PO mo crparernueckoMy pa3BUTUIO M HAlMOHAIBHBIM MPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16); O TocymapctBenHoii mporpammoii Poccuiickoit @enepanun «Pa3Butue
obpazoBanus» (ytB. [loctanosnenuem IIpaBurensctBa PD ot 26.12.2017 Ne 1642 (pen. ot
22.02.2021) «O6 yTBepxkIeHUU TOCydapcTBeHHOW mporpammel Poccuiickoii denepanun
«Pa3BuTue 06pa3oBaHus»;

* ABTOPCKOW MpOrpaMMON OCHOBHOTO OOIIEro oOpa3oBaHHs MO XUMHH Uid 8-9 KiaccoB
(O.C.Ira6puensn, U.I.Octpoymos, C.A.Cnankos «IIpocsemenune», 2019 1.);

* MeroauuecKUMU  pEKOMEHAALUAMH  TIO0  CO3MaHUI0 W (YHKIUOHUPOBAHHIO B
0011e00pa3oBaTeIbHBIX OPraHU3AIMIX, PACIIONOKEHHBIX B CEIbCKOW MECTHOCTH U MajbIX
ropojax, LEHTPOB 00pa30BaHUsl €CTECTBEHHOHAYYHOM W TEXHOJOTMYECKON HalpaBlIeHHOCTEH
(«Touka pocta») (YTBepKIeHbI pacnopshkeHMeM MMHHUCTepCTBa mpocBelieHus Poccuiickoit
denepanuu ot 12 ssuBaps 2021 1. Ne P-6).

B cooTBercTBUM ¢ O3THMH JOKyMEHTaMH OOydaromluecs JOJKHBI OBIAJETh MPHUEMAMH,
CBA3AHHBIMU C OIPEACICHUEM [OHATUN: OrpaHUYMBATh WX, ONUCHIBaTh, XapaKTEPU30BaTh U
CpaBHMBaTh. Tak Kak XUMHSI — HayKa SKCIIEpUMEHTalIbHasl, 00yJaromuecs J0JIKHbI OBJIaIeTh TAKUMU
MI03HABATEIbHBIMU YU€OHBIMU JIEUCTBUSMHU, KaK SKCIIEPUMEHT, HAOIIOJEHUE, U3MEPEHNE, OMHCAHUE,
MOJIETMPOBaHUE, TUIIOTE3a, BbIBOJA. B mpolecce u3ydeHHsl Kypca Yy OOYyYaromIMXCS MPOJIOJIKAIOT
(bopMHpPOBATbCS YMEHHUS CTaBUTh BOMPOCHI, OOBACHATH, KJIacCU(UIIUPOBATh, CPABHUBATh, ONPEACIATh
WUCTOYHUKM HH(OpMalMM, MOJy4yaTh M AHAIW3HPOBATh €€, FOTOBUTh MH(GOPMALMOHHBIA MIPOAYKT,
MIPE3EHTOBATh €T0 U BECTH AUCKYyccuio. CiieoBaTeabHO, JeATEIbHOCTHBIN MOIX0/] B U3YYEHUH XUMUU
CHOCOOCTBYIOT JOCTHMXKEHHUIO JIMYHOCTHBIX, IPEIMETHBIX W MeTalmpeIMeTHBIX 00pa3oBaTebHBIX
pe3yJIbTaTOB.

B ocHOBY Kypca IOJI0KEHBI CIENYIOLINE HIeH:

* MaTepHallbHOE €IUHCTBO U B3aMMOCBS3b OOBEKTOB U SBICHUI MPUPOIBL;

* Beaymas pojb TEOPETUYECKUX 3HAHUU sl OOBSICHEHHS W TPOTHO3WPOBAHUS XUMHYECKHX
SIBJICHUH, OLIEHKU MX NMPAKTUYECKOW 3HAUMMOCTH;

* B3aMMOCBS3b  KAQUeCTBEHHOM M  KOJMYECTBEHHOHM CTOPOH  XHUMHMYECKHMX  OOBEKTOB
MaTepuaibHOTO MUPA;

* pa3BUTHE XMMHUYECKOW HAayKH U MPOU3BOJCTBO XMMHUYECKHUX BEIIECTB M MaTE€pHANIOB IS
YIOBJIETBOPEHUSI HACYIIHBIX MOTPEOHOCTEH deroBeKa M OOIIeCTBa, pEIleHHs TI00aTbHBIX
mpo0JieM COBPEMEHHOCTH;

* TIEHEeTHYEeCKas CBS3b MEX]y BEIIECTBAMHU.

OTU UAeH peanu3yrTcsl B Kypce€ XHMHUU OCHOBHOM IIKOJIBI IYTEM JOCTHKEHUS CIIEHYIOLIUX

meJIe.



* Dopmuposanue y y4alnuxcsi XAMUYECKON KapTHUHBI MUPA, KAK OPraHMYECKOM YacTH €ro 1eI0CTHOM
€CTECTBCHHOHAYYHOW KapTUHBI.

* Pazeumue T103HABATEIbHBIX WHTEPECOB, HMHTEUIEKTYyalbHBIX M TBOPYECKUX CIOCOOHOCTEH
ydamuxcs B IIPOLIECCe M3Yy4YEHHMS MMU XMMHUYECKOW HAYKH M €€ BKJIaJa B COBPEMEHHBIM HAy4HO-
TEXHUYECKUH mporpecc; (HOpMUPOBAHME BaXKHEWIIMX JIOIMYECKMX OINEpaluil MbIIUICHUs (aHaIu3,
CHHTE3, 0000111eHNe, KOHKPETU3alUsl, CPABHEHUE U JIp.) B IPOILEcCe MO3HAHUS CUCTEMbI BaKHEHIINX
MOHSITHH, 3aKOHOB ¥ TEOPUH O COCTABE, CTPOEHUU M CBONMCTBAX XMMUYECKUX BELICCTB.

* Bocnumanue y0ex1EHHOCTH B TOM, YTO NMPUMEHEHUE MOJYYCHHBIX 3HAHUH M YMEHHH 10 XUMUHU
ABIISIETCA O0OBEKTHUBHON HEOOXOJMMOCTBIO I Oe30MacHOi paboThl C BELIECTBAMU M MaTepHallaMH B
OBITY 1 Ha IPOU3BOJCTBE.

» Ilpoekmuposanue u peanusayus BHITYCKHUKAMH OCHOBHOW IIKOJBI JINYHOM 00pa3oBaTeIbHOM
TpaeKTOpuU: BBIOOp mTpoduias oOydeHuss B CTapIied MIKOJIE WM  NPOPECCHOHATBLHOTO
00pa30BaTENIbHOTO YUPEKIACHHUS.

* Ognaoenue KuuesbiMu KoMnemeHyuamu: YieOHO-TIO3HABATEIHLHBIMU, WH(OOPMAIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKaTUBHBIMHU.

Pabouas nporpamma peanusyercs Ha ocHoBe Y MK co3nannoro noz pykosojictBom ["abpuensna O.C.

1. Tabpuensn O. C. Xumus. 8 kiacc: yueOHUK i1 o01meoOpa3oBaTenbHbix opranm3amuii / 0. C.
lNabpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2021.

2. Tabpuensa O. C. Xumus. 9 kiacc: yueOHUK i o0mmeoOpa3oBarenbHbix opranm3amuid / O, C.
INabpuensn, U. I'. Octpoymos, C. A. Cnankos. — M.: IIpocsemenue, 2021.

Y4eOHUKH COOTBETCTBYIOT DeepaibHOMYy TOCYJapCTBEHHOMY 00pa3oBaTeIbHOMY CTaHIAPTY.
PexoMennoBansl MunuctepctBoM npocBenienus Poccuiickoit denepanum.

[IporpamMma pa3paboTaHa B COOTBETCTBHM C y4€OHBIM IUTAHOM MJiIi YPOBHS OCHOBHOTO OOIIETO
o0pa3oBaHUsl C HCIOJIb30BAHUEM COBPEMEHHOIO OOOPYJOBAaHMS IIEHTpAa E€CTECTBEHHOHAyYHOU U
TEXHOJIOTHYECKOM HampaBiieHHOCTH «Touka poctra». Ha 6a3e mentpa «Touka pocra» obecrieuuBaeTcs
peanuzanusi 00pa3oBaTENbHBIX MPOTPAMM €CTECTBEHHOHAYUYHON M TEXHOJIOTMYECKOW HAIpaBICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUM C TPeOOBaHMSIMHM 3aKOHOJATENIbCTBA B cepe 00pa3oBaHus U C YUETOM
pexomennanuit @eneparbHOTO Oneparopa yueOHOro npeaMera «XuMHs».

2. llnanupyemblie pe3y/bTaThbl OCBOCHHS Y4eOHOro nmpeamera «XHMHSD> ¢ OMUCAHHEM
YHHUBEPCAJBHBIX  Y4YeOHbIX  [JeHCTBHIl, [0CTHraeMbIX  O0y4awIIUMHCH  NpPH
HCIO0JIL30BaHUN 000opyAoBaHus HeHTpa «Touka pocTa»

JIuunocmmuvie pesynromamaol
Obyuarowuiics OIYYUM 803MOICHOCHb 0151 POPMUPOBAHUL CLedYIoOuUX TudHOCmHbIX YV
ofpeieIeHne MOTHBALIMU U3y4YeHUsl y4eOHOro MaTepHuana;
OLIEHUBaHME YCBaUBAEMOI'0 y4eOHOI0 MaTepHaia, UCXOA U3 COUMAIBHBIX U TMYHOCTHBIX
[IEHHOCTEW; MOBBIIIEHHE CBOEro OOpPa30BAaTEIBHOIO YPOBHS M YPOBHS TOTOBHOCTH K H3YYEHUIO
OCHOBHBIX
HCTOPUYECKHUX COOBITHI, CBSI3aHHBIX C Pa3BUTHEM XMMHH M OOIIECTBa; 3HAHHE
OpaBWJI TOBENEHUS B  YPE3BBIYAMHBIX CUTYyallUsdX; OILICHHBAaHUE
COLIMAJILHOM 3HAYUMOCTHU Mpodeccuii, CBI3aHHBIX C XUMUEH;
BJIaJICHUE MTPaBUJIaMU O€3011aCHOTO OOpAIEHHUS C XUMHUYECKHMHU BEIIECTBAMHU M 000PYIOBAHUEM,
MPOSIBJIEHUE SKOJIOTUUECKON KYIbTYpBHI.

Memanpeomemmboie pe3yibmamol
Pezynamusnvie




Obyuarowuiicss noayuum B803MONCHOCb 01 opmMuposanus ciedylowux peeyrsimusHolx YV
HeNenoiaraHie, BKIIIOYash IOCTAHOBKY HOBBIX IeJiel, MpeoOpa3oBaHHE MPAKTHMUECKON 3amaydl B
MO3HABATENIbHYIO, CAMOCTOSITEJIbHBIN aHAINU3 YCIOBUM JOCTH)KEHHS L€, Ha OCHOBE y4€Ta BbIICICHHBIX
YUUTEIEeM OpPUEHTHPOB JIEHCTBUS B HOBOM Yy4eOHOM Marepualie; MJIAHUPOBAHUE ITYTH JOCTHUKCHHS
HeeH;

YCTaHOBJICHHE LI€JIEBBIX IPUOPUTETOB, BbIJCIICHUE AIbTEPHATUBHBIX CIIOCOOOB TOCTHXKEHUS 1IeNIN
u BbIOOp HambOonee 3PGEeKTUBHOrO crocoda; yMEHHE CaMOCTOSITEIBHO

KOHTPOJIMPOBATh CBOE BpPEMsl M YIPABIATH WM; YMCHHE NPUHUMATH

pelieHus B poOJIEMHON CUTYAIIHH,

MOCTAaHOBKA YYEOHBIX 3a/1a4, COCTABJICHHE IIJIaHA U TIOCIIE0BATEIbHOCTH JACHCTBHIA; OPTaHU3aAIIHS

pabodero Mecra Mpu BHINOTHEHHUH XUMUYECKOTO AKCIIEPUMEHTA;

MIPOTHO3MPOBAHUE PE3YIIBTATOB O0yUEHUS, OIICHUBAHNE YCBOCHHOTO MaTepuraia, OI[CHKA KauecTBa
Y YPOBHSI MOJTYYCHHBIX 3HAHWN, KOPPEKIIUS TIaHA U cIoco0a ASHCTBHS MPU HEOOXOAMMOCTH.

To3nasamenvivie

Obyuarowuiica ROIYYUM 803MOACHOCIY 01 (hopMUposanus ciedylouux nosHagamenvuvix YVJ/I:

MIOKCK U BBIeNIeHuEe HHPOPMAIIHH;

aHaJIM3 YCIIOBUM U TPEOOBAaHMI 3a71a4H, BBIOOP, COTIOCTABIICHUE U 0OOCHOBAHME CIIOCO0A peIIeHUs
3a1a4u; BIOOp Hanboee 23pPEeKTUBHBIX CIIOCOOOB PELICHHS 33]a4l B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI; BBIIIBKCHHE M OOOCHOBAaHWE THUIIOTE3bI, BHIOOp cmocoba eé

POBEPKH;

CaMOCTOSITENTFHOE CO3/IaHKE AITOPUTMA JICATEILHOCTH TPU PEIICHUH MTPOOJIEM TBOPYECKOTO U
MOWCKOBOTO XapaKTepa; YMEHHs XapaKTepH30BaTh BEUIECTBA II0 COCTaBY,

CTPOEHUIO U CBOWCTBAM;

OTHMCHIBAHUE CBOMCTB: TBEPBIX, KHUJIKHX, Ta3000pa3HbIX BEUIECTB, BHIACICHUE UX CYIIECTBEHHBIX
NPU3HAKOB; U300paKEHUE COCTaBa MPOCTEUIINX BEIIECTB C IOMOIIBI0 XUMUYECKUX (POPMYIT U CYIIHOCTH
XUMHUYECKHX pEaKUUi ¢ MOMOIIBI0 XMMHUYECKMX YPaBHEHHi; INpoBeJeHHe HaONIOIEHUM, onucaHue
NPU3HAKOB M YCIOBUHM TEYEHHs XMMHUYECKMX pEeaKIUil, BBIIOJHEHHE XUMHUYECKOTO SKCIEPUMEHTA,
BBIBOJIbl HA OCHOBE aHaJM3a HAOJIOJCHUI 3a SKCIIEPUMEHTOM, PElIeHUe 3a/1a4, MOJTyYeHue XUMUYECKON
uHpOpMAlUU U3 Pa3IMYHBIX UCTOYHUKOB; YMEHUE OPraHU30BBIBATH HUCCIIEOBAHUE C IIENBIO NMPOBEPKU
TUIIOTE3; YMEHHUE JIe1aTh YMO3aKIIOUeHHs (MHAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOJBI;

yMeHHe 00bEKTUBHO OLIEHUBATh HH(OPMAIIHMIO O BELIECTBAX U XUMUYECKUX MPOLECCaX,
KPUTUYECKH OTHOCUTBHCS K TICEBJIOHAyYHON MH(POPMALIUH.

KOMMVHMKGmuSHble

Obyuarowuiica NOIYYUM 803MOACHOCIY OJis POPMUPOBAHUA CLEOYIOUWUX KOMMYHUKAMueHwvix Y'V/[:
IMOJIHOC€ U TOUYHOC BBIPAXKCHUEC CBOUX MBICJIEH B COOTBETCTBHH C 3aga4aMi U yCIIOBUAMHA
KOMMYHUKalUH, aJCKBATHOC MCIIOJIB30BAHUC PCUYCBBIX CpPCACTB [JIA Y4daCTusd B AOHUCKYCCHU U
apryMEHTalliu CBOCH TO3WIINH, YMEHHE TPEICTaBISATh KOHKPETHOE COJEpKAHHWE C COOOIICHUEM €ro B
MMCbMEHHOW M YCTHOW (opme, omnpeseneHre crnoco00B B3aUMOJIEHCTBUS, COTPYIHUYECTBO B IMOUCKE U
cOope MH(OpPMALINU; OIpEeIIeHHe CITIOCOO0B B3aWMOJICHCTBHS, COTPYAHHYECTBO B TIOMCKE W cOOpe
uHpopManuy, ydyacThe B JUaliore, IUIAHUPOBaHHWE OOHIMX CHOCOO0B paldOThl, MPOSIBICHHE
YBKUTEIBHOTO OTHOILICHHUS K JAPYTHMM YYaIlUMCS; ONMCAHHUE COAEP)KaHUS BBIOJIHSIEMbIX ACUCTBUH C
EJIbI0O OPUEHTUPOBKHU B IPEAMETHO-
NPAaKTUYECKON JIeATeNbHOCTH; YMEHHS YYMTHIBaTh pPa3HbIE MHEHHS U CTPEMHUTHCA K KOOPIUHAIIUU
Pa3IUYHBIX MO3ULIUHN B
COTpyAHHUYECTBE; (OPMYIHPOBATH COOCTBEHHOE MHEHHE M TMO3MIHI0, AapryMEHTUpOBaThb U
KOOPJAMHUPOBATh €€ C MO3MLHUSAMHU MapTHEPOB B COTPYIHHUYECTBE IPU BBIPAOOTKE OOIIEro pelieHus B
COBMECTHOM ACATCIBHOCTH,; OCYIICCTBIIATH B3aMMHBIN KOHTPOJIb W OKa3bIBaATb B COTPYAHUYCCTBC
HE00XO0TUMYIO



B3aMMOIIOMOIIIb; TUIAHUPOBATH O0LIME CIIOCOOBI PabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLEHKY
NEUCTBUHI

napTHépa, yMeTh yOeXIaTh; UCIIOJIb30BaTh aJ€KBAaTHBIE S3BIKOBBIE CPEICTBA IJII OTOOpPaXEHHUS CBOUX
YyBCTB, MbICIICH, MOTUBOB U MOTPEOHOCTEI; 0TOOpakaTh B peuH (omucaHue, 0ObICHEHUE) COAepKaHUe
COBEpIIIAeMbIX JEHCTBUM, KaKk B (hOpMe TPOMKOW COIMATU3UPOBAHHON pedH, Tak U B (hopMe BHYTpPEHHEH
pedd; pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHIMIO, HCIOJB3YS CPEACTBA YCTHOM U IMHUCHBMEHHOM
KOMMYHHKAIIUU TMpH paboTe ¢ TeKCTaMH y4eOHUKa M JOMOJHHUTEIHHOW JIMTEPaTypol, CIpPaBOYHBIMU
TaOIUIIaMU, TPOSBIISTH TOTOBHOCTh K YBKEHUIO MHOM TOYKH 3pEHHS MPU OOCYKIECHUU pPE3yIbTaTOB
BBITIOJTHEHHON paOOTEHI.

Ilpeomemmnuwie pezynvmamur Odyuarowutics
Hay4yumcs:

IMPUMCHATH OCHOBHBIC MCTOAbI ITIO3HAHUS: Ha6JHOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,

OIKCHIBATHL CBOMCTBA TBépI[bIX, KUJIKUX, ra3006pa3HHx BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC
NPU3HAKK; PACKPBIBATH CMBICI 3aKOHA COXPAHEHUS MacChl BEUIECTB, aTOMHO-MOJICKYJISPHOW TEOPHH,

pa3inyath XUMUYECKHUEe U (pU3HUECKUE SIBIICHHS, HA3bIBATh MPU3HAKU M YCIOBUS IPOTCKAHUS
XUMHYECKHX PEaKIuii;

coOuro1aTh MpaBmiia 0€30MacHON PabOThI IPU MPOBEICHUH OIIBITOB;

MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYIOM;

NOJy4aTh, COOMpaTh ra3000pa3HbIe BEIMIECTBA U PACIIO3HABATH HX;

XapaKTCPU30BaTh (1)I/I3I/I'-ICCKI/IG A XHUMHUYECKUE CBOMCTBA OCHOBHBIX KIIACCOB HEOPTaHUYCCKUX
COCJIMHECHUH, TPOBOJIUTH OIBITHI, MOATBEPXKIAIOIINE XUMHUYSCKUE CBOWCTBA H3YYCHHBIX KIIACCOB
HEOPraHMYECKUX BEIECTB, PACKPBIBATH CMBICT IOHSATHS «PACTBOP», BBIUUCIATH MAaCCOBYIO JOJIIO
pacTBOPEHHOTO BEIIECTBA B
pacTBope, TOTOBUTH pACTBOPBI C ONpEACICHHOH MaccOBOM J0Je pacTBOPEHHOTO BEIECTBA,

XapaKTepu30BaTh 3aBUCUMOCTD (DU3MUECKHUX CBOMCTB BEIIECTB OT THUIA KPUCTATITNYECKOM
PEIIETKH, ONPEAETATh BUA XUMUUYECKOM CBSI3U B HEOPTAaHHMUECKUX COSAMHEHUSX; PACKPHIBATH OCHOBHBIE

MOJIOXKEHUS TEOPUH DIIEKTPOTUTHUECKOMN IUCCOIMAIINU, COCTABIISATh
YpaBHEHHUS ANEKTPOIUTUYECKON TUCCOLMUAIMU KUCIOT, LIEN0YeH, COoNell M peakiuii MOHHOTO OOMEHa,

PACKPBIBATE CYIIHOCTE OKUCIUTCIIBHO-BOCCTAHOBUTECIIBHBIX peaKHI/Iﬁ, OMnpeacaiaATb OKUCIIUTEIb U
BOCCTaHOBUTCIIb, COCTAaBJISITh YpaBHCHHA OKHCJIINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ;

Ha3bIBATh q)aKTOpBI, BJIMAIOIIME HAa CKOPOCTH XUMHUYECKOU pCaKkuuu;

XapaKTEPHU30BaTh B3aAUMOCBA3b MCKIY COCTABOM, CTPOCHHUEM U CBOMCTBAaMU HEMETAJIOB U
MCTAJIJIOB; NPOBOJAUTL OIBITHI IO IOJYYCHHUIO W HU3YUYCHUIO XUMHUYCCKUX CBOICTB Pa3INIHBIX
BEIIIECTB;
TPaMOTHO 00paIaThCs C BEMIECTBAMHU B TTOBCETHEBHOM KHU3HHU.

Obyuarowuiics NOIYYUM 603MONCHOCIb HAYUUMbCA:

BBIJIBUTaTh U NPOBEPATH SKCHEPUMEHTAIBHO THIIOTE3BI O XMMHUYECKHX CBOMCTBAX BEIIECTB Ha
OCHOBE HX COCTaBa M CTPOEHMs, MX CIIOCOOHOCTH BCTYNaTh B XMMHYECKHE pPEaKLHUH, O XapakTepe U
MPOJIYKTAX PAa3IMUHBIX XUMUYECKHX pPEAKIMH; XApaKTEPHU30BaTh BEIIECTBA IO COCTABY, CTPOCHHUIO H
CBOMCTBaM, YCTaHABIMBATh IPUYNHHO-

CJIE/ICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTEPUCTUKAMM BELIECTBA; COCTABIATH MOJEKYISPHBIE H

IIOJIHBIE MOHHBIE YPABHEHUS 110 COKPAILEHHBIM HOHHBIM
YpaBHEHMSIM;  NPOTHO3UPOBATH  CIIOCOOHOCTh  BEIIECTBA  MPOSBIATH  OKUCIMTENbHBIE  WJIH

BOCCTAHOBUTEIIbHBIE
CBOMCTBA C Y4ETOM CTEIEHEH OKUCIICHUS JJIEMEHTOB, BXOIAUIMX B €r0 COCTaB; BBIABUraTb U IIPOBEPATH

JKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3yJIbTaTax BO3AEHCTBUS Pa3IMYHbIX
(akTOpOB Ha M3MEHEHUE CKOPOCTH XUMHYECKOW PEaKLMH; WCIOJIb30BATh MPHUOOPETEHHbIC 3HAHUS IS

9KOJIOTUYECKH IPAMOTHOIO ITOBEJICHUS B



OKpYXKarollel cpejie; HCIOJIb30BaTh MNPUOOPETEHHBIE KIIOUEBbIE KOMIETEHLIMU TPU BBITOJTHEHUU
MIPOEKTOB U PEIICHUH Y4eOHO-HUCCIeI0BAaTEeNIbCKUX 3a/1a4 110 U3yYEHHUIO CBOMCTB, CIIOCOOOB MOIYYEHUS U
pacrno3HaBaHUsl BEIIEeCTB; 00BEKTUBHO OLIEHWBATh NH(GOPMAIUIO O BEIIECTBAX U XMMHUYECKUX MPOIIECCax;

OCO3HABaTh 3HAUYECHUE TEOPETUUECKUX 3HAHUN MO XUMHH ISl PAKTUYECKON e TEIIbHOCTH
YeJIoBeKa; CO3/1aBaTh MOJEIU U CXEMbl Ul pelieHHs] Y4eOHbIX M MO3HaBaTeIbHBIX 3a/1ay; MOHMMATh
HEOOXOIMMOCTh COONIOICHUS TPEIIUCAHUM, Mpe[siaraéMbIX B HHCTPYKIHUSAX IO HUCIHOJIb30BAaHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHUH U JP.

3. IlnaHupyembie pe3yJIbTaThl 0CBOEHHUS Y4eOHOI0 nmpeaMeTa « XuMUs»

ITo 3aBepIeHNIO Kypca XMMUN Ha 3TaHE OCHOBHOTO 00IIET0 00pa30BaHMs BBIITYCKHUKH
OCHOBHOM HIKOJIbI JIOJKHBI OBJIAJETh CIEAYIONUMHU pe3yibraramu: |.
JInyHOCTHBIE pe3yJIbTaThI:
1)  Ocosnanue cBoeii >THUYECKON NPUHAJIEKHOCTH, 3HAHME MCTOPUM XMMHM M BKIIaJa POCCHUHCKOl
XUMHUUYECKON HAyKU B MUPOBYIO XUMHUIO;

2) ®opmuposanue OTBETCTBEHHOIO OTHONIEHHSA K MO3HAHHIO XMMHM; TOTOBHOCTH M CIOCOOHOCTH,
00y4Jaromuxcs K CaMOpa3BUTUIO U CaMOOOPa30BaHHUIO HA OCHOBE M3YYEHHBIX (DaKTOB, 3aKOHOB M TEOPHA
XMMHHU; OCO3HAHHOT'O BBIOOPA M MOCTPOEHUE HHAMBUIYaIbHOI 00pa3oBaTenbHOIN TPAEKTOPUHY;

3) ®@opmuposanue 1€10CTHON eCTECTBEHHOHAYYHOH KapTHHBI MUPA, HEOTHEMJIEMOM YacThIO KOTOPOIi
SBJIACTCS XUMHUUYECKasl KapTUHA MUPA;

4)  Oenadenue cOBPEMEHHBIM A3BIKOM, COOTBETCTBYIOLIUM YPOBHIO Pa3BUTHS HAYKM UM OOILECTBEHHOM
IIPAKTUKH, B TOM YHUCIIE 1 XUMUUYECKHM;

5) Oceoenue conmanbHBIX HOPM, HPABUI TIOBEIEHUS, pojieii U (OPM COLMATLHOM KU3HH B COLUYME,
IPUPO/E M YAaCTHOM >KU3HM Ha OCHOBE SKOJOIMYECKOM KyJIbTYpbl M 0Oe€30macHoro oOpaiieHus ¢
BEIIECTBAMH U MaTepHaIaMH;

6) @opmuposanue KOMMYyHMKATHBHON KOMIIETEHTHOCTH B OOLIEHMH CO CBEPCTHUKAMH M B3POCIIBIMU B
nporecce 00pa3oBaTeNbHON, OOIIECTBEHHO IIOJE3HOM, YdeOHO-HCCIel0BaTeabCKON, TBOPUECKOW H
JPYTUX BUAOB JESATENbHOCTH, CBA3aHHBIX C XUMUEH.

1. Meranpeamernbie pe3yJabTaThl:

1)  Onpeoenenue ueneit co6CTBEHHOro 00yYEHHMS, MOCTAHOBKA M (POPMYJIMPOBAHME I Ce0Sl HOBBIX
3ajau;

2) IInanuposanue myTeil TOCTUKEHHS KEIAEMOTO Pe3yjibTaTa 00y4eHHs XMMUU KaK TEOPETUYECKOTO,
TaK U SKCIIEPUMEHTAIBLHOTO XapaKTepa;

3) Coommuecenue cBoux nefcTBUIl ¢ IIAHUPYEMBIMU PE3YILTATAMHU, OCYUeCHEIenIe KOHTPOJI CBoeil
NeSTeIbHOCTH B MPOLIECCe TOCTIKEHUS pe3ynabTaTa, onpeoeieHue Cioco00B AEHCTBHIA MPU BBITOJIHEHUU
1ab0PaTOPHBIX U MPAKTHUECKUX PadOT B COOTBETCTBUU C MPABUIAMU TEXHUKH 0€30MacCHOCTH;

4)  Onpedenenue WCTOYHWKOB XHMHYECKOHW MHQpOPMAlUH, TMOJyYeHHE M aHalu3 €, CO3JIaHHe
MH(POPMAIIMOHHOTO NMPOJYKTA U €r0 Mpe3eHTalLNs;

5) Hcnonvzosanue OCHOBHBIX HMHTEIEKTyalbHBIX ONEpAlMii: aHAIW3a M CHMHTE3a, CPAaBHEHUS H
cUcTeMaTH3aluu, OOOOIICHUS M KOHKPETH3AllUU, GbisiGleHUe TPUIMHHO-CICICTBCHHBIX CBS3eH U
nocmpoenue JIOTUYECKOTO PACCYKICHHUS M YMO3aKIIYCHHUs (MHAYKTHBHOTO, ICIYKTHBHOTO W TIO
aHAJIOTHMH) HA MaTepHaie €CTECTBEHHOHAYYHOTO COJICPIKAHUS;

6) Ymenue CO3Iar0T, NPUMCHATH U Hp606pa3OBBIBaTL 3HaKM M CHMBOJIBI, MOACIHN WM CXCMbl IJIA
peICHUA y‘le6HBIX 1 IO3HaBaTCJIbHBIX 3a1a4,

7) @OpMupOGGHM@ H pazeumue IOKOJIOTMYECKOIo  MBINUJICHUSA, YMCHHUC MNPHMCHATHL €ro B

TI03HABaTeIbHOM, KOMMYHUKATHBHOM, COLMAJIbHON NpAaKTUKE M NpPodecCHOHANbHONW OpHEeHTaluu; 3)



Tenepupoeanue uneh U ONpENENEHUe CPEACTB, HeoOXxoquMbIX it ux peamusauu. |11, TIpeamernsie

pe3yJbTaThl:
BbInyckHUK Hay4YHuTCSA:

XapaKTepu30BaTh OCHOBHBIC METO/Ibl IO3HAHUS: HAONIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT;

OIMCBIBATh CBOMCTBA TBEPIBIX, >KUIKUX, ra3000pa3HbIX BEIIECTB, BBIACHAS WX CYLIECTBEHHbIE
IIPU3HAKH;

PacKpbIBaTh CMbBICJI OCHOBHBIX XMMUYECKHUX MOHATHH «@TOM», «MOJIEKYJIa», «XUMHYECKHI
JJIEMEHT», «IIPOCTOE BEUIECTBO», «CJIOKHOE BEIIECTBO», «BAJEHTHOCTB», «XHUMHUYECKas
peaKIus», UCIOJb3YsI 3HAKOBYIO CUCTEMY XUMUH;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHMs MAacChl BELIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOM TEOpHH;

pasnuyaTh XMMHYECKHE U (PU3HUECKUE SABICHMUS;

Ha3bIBaTh XUMUYECKUE HJIEMEHTHI;

OIIpEeIeNIATh COCTAaB BELIECTB 0 UX (hopMyiam;

OIpeIeNIATh BJIGHTHOCTh aTOMA 3JIEMEHTA B COCINHEHMSIX;

OIpENIeNIATh TUIl XUMUYECKUX PEaKIIHA;

Ha3bIBAaTh IPU3HAKU U YCJIOBHSI IPOTEKAHUS XMMUYECKUX PeaKIuii;

BBISIBIISITh NPU3HAKH,  CBUJCTEILCTBYIOIINE O NPOTEKAHUHM XUMHMUYECKOW peakLuu

IIPU BBINOJIHEHUH XUMHUYECKOI'O OIIBITA;

COCTaBJIATh (POPMYJIbI OMHAPHBIX COEIMHEHUH;

COCTABJISATh YPABHEHUS XUMUUECKUX PEAKIIUI;

co0uoaTh mpaBuiia 0€30MacHON pabOThI MPU MPOBEICHUH OTIBITOB;

I10JIb30BaThCA 1a00PaTOPHBIM 000PYJOBAaHUEM U NOCYAOM;

BBIYUCIIATH OTHOCUTENBFHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

BBIUUCIIATH MaCCOBYIO JIOJII0O XUMHYECKOTO 3JIEMEHTA 110 (JOPMYIIe COCIMHEHUS;

BBIUUCIISATh KOJUYECTBO, 00BEM MIIM Maccy BELIECTBa IO KOJUYECTBY, 00ObEMY, MAacCe peareHTOB
WA TIPOTYKTOB PEaKIINH;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U BOJIOPOAA;

0JIy4aTh, COOMPATh KUCIOPOJI U BOJIOPOJ;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: KUCIOPOA, BOAOPO/;

pacKpbIBaTh CMBICI 3aKOHA ABOTaIpo;

PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3PPEKT peakinumn», «MOJISIPHBIA 00BEMY;

XapaKTepu30BaTh (HU3NIECKHE U XUMUUECKHE CBONCTBA BOJIBI,

PacKpbIBaTh CMBICI OHATHUS «PACTBOPY;

BBIUUCIIATH MACCOBYIO JI0JII0O PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPeIeNEHHON MAacCOBOM J10J1ei PaCTBOPEHHOT'O BEIECTBA;

Ha3bIBaTh COCAMHEHUS U3YUEHHBIX KJIaCCOB HEOPTaHUYECKUX BEIECTB;

XapakTepu3oBaTh (U3NUYECKHE W XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BEILIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

OTIpEeIeNIATh MPUHA/IICKHOCTh BEIIECTB K ONMPEICICHHOMY KJIACCy COCIMHEHUH;

COCTaBIISATH (POPMYJIBI HEOPIraHUYECKUX COCIMHEHUN U3YYEHHBIX KIIACCOB;

MIPOBOJIUTH OMBITHI, TOATBEPKAAIONINE XUMHUECKUE CBOMCTBA U3YUEHHBIX KJIACCOB HEOPTaHUMYECKHX
BELIECTB;

pacro3HaBaTh ONMBITHBIM ITyTEM PACTBOPHI KUCIOT U IIEI0Yel 0 U3MEHEHUIO OKPACKU MHIUKATOPA;

XapaKTepu30BaTh B3aUMOCBS3b MEX/1y KJIACCAMU HEOPTaHMUECKUX COCTUHEHU;

packpsiBaTh cMbici [lepuonnueckoro 3akona [[. 1. MenneneeBa;

OO0BACHATH GUZUYECKUIN CMBICI aTOMHOTO (IIOPSAIKOBOr0) HOMEpa XMMHUUYECKOTO 3JIEMEHTa, HOMEPOB
rpynmsl U neproaa B nepuoandeckon cucreme /1. I. Menneneena;

OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHSI aTOMOB, CBOIMCTB 3JIEMEHTOB B MPEAEIaxX MabIX
NEPUOJIOB U IIaBHBIX MOJATrPYII;



XapaKTepu30BaTh XMMHUECKHE 3JIEMEHTHI (0T BOJOpOJa M0 KaibllHs) HA OCHOBE UX MOJOXKEHUS B
nepuoanueckoit cucreme [1. 1. MenneneeBa u 0cCOOCHHOCTEH CTPOCHUS UX aTOMOB;

COCTaBJIATh CXEMbI CTPOEHHUSI aTOMOB MepBbIX 20 »JIEMEHTOB mnepuoanydeckoit cuctemsl J[. U.
MeHnpeneena;

PacKpbIBaTh CMBICI MOHATUN: «XUMHUYECKAs! CBSI3bY», «IJIEKTPOOTPULIATEIHLHOCTHY;

XapaKTepU30BaTh 3aBUCUMOCTD (DU3MUECKUX CBOMCTB BEUIECTB OT THIA KPUCTAIITUYECKON PEIETKY;

OTIpEeCIATh BUJ XUMUYECKOW CBA3M B HEOPTaHUYECKUX COCIMHEHUSX;

M300pakaTh CXEMbI CTPOCHMsSI MOJIEKYJ BELIECTB, OOPa30BaHHBIX PAa3HBIMU BUIAMH XUMHUYECKUX
CBS3EH;

PacKpbIBaTh CMBICI MOHATUN «HOHY, KKATHOHY», AHHUOH», «JIEKTPOIUTHI), «HEIIEKTPOIUTHIY,
«QIEKTPOJIMTHYECKAS JUCCOLMAIUN», «OKUCIUTEIbY, «CTEMEHb OKUCIICHUS», «BOCCTAHOBUTEIbY,
«OKHCIIEHHEY, «BOCCTAHOBJICHUEY;

OMPEJIEIATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTAa B COSIMHEHUU;

PACKpPBIBATH CMBICII TCOPHUU BHGKTPOHHTHHGCKOﬁ AUucCconuanuu,

COCTABJISITh YPABHEHHMS DJICKTPOJIMTUYECKON TUCCOLMALIMN KUCIIOT, 1IeJI0YEH, COJIEH;

OOBSICHATH CYIIHOCTh TPOIIECCa AMEKTPOIUTUICCKON TUCCOLMAIIIYU M PEaKIIUii HOHHOTO OOMCHa,

COCTABIISATH TOJIHBIE U COKpAIIEHHBIE HOHHBIC YpaBHEHUS peakiiii oOMeHa;

OIpeAEATh BO3MOKHOCTD IIPOTEKAHUSI peaKIuii HOHHOTO OOMEHa;

MPUBOJIMTH PEAKIIMH, OATBEPKAAIOIINE KAYECTBEHHBINA COCTAB Pa3JIMYHbIX BEUIECTB;

OTPEIEIATh OKUCITUTEh K BOCCTAHOBUTEIIb;

COCTaBJIAATh YPAaBHCHUA OKHUCIIMTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ;

Ha3bIBATh (1)aKTOpI>I, BJIMAIOIIMEC HA CKOPOCTH XUMHUYECKOUI pCaKkuuu;

KJ1acCU(UIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHbIM MPU3HAKAM;

XapaKTepu30BaTh B3aMMOCBSI3b MEX/1y COCTaBOM, CTPOSHHUEM U CBOWCTBAMHU HEMETAIJIOB;

MIPOBOAUTDH OMBITHI MO MOJTYYCHHIO, COOUPAHUIO U M3YYECHUI0 XUMHYECKHX CBONCTB ra3000pa3HbIX
BEILIECTB: YIJIEKUCIIOro ra3a, aMMHaKa;

pacrno3HaBaTh OMBITHBIM IMyTEM ra3000pa3HbIe BEIIECTBA: YITIEKUCIBIA ra3 U aMMHAK;

XapaKTEepU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;

Ha3bIBaTh OpPraHWYecKUe BeIeCTBa MO HMX (opMmyle: MeTaH, 3TaH, STUJIEH, METAHOJ], ITAaHOI,
[JIMLEPUH, YKCYCHAasl KHCIIOTa, aMUHOYKCYCHasi KHCIIOTa, CTEapHuHOBas KHUCIOTa, OJICMHOBAs
KHCJIOTA, TII0KO03;

OLICHMBATh BIIMSAHME XUMUYECKOIO 3arpsi3HEHUSI OKPY KAIOIIEH Cpeibl HA OPTraHU3M YEJIOBEKa;

IPaMOTHO 00OpaIaThCs C BEMIeCTBAMU B TTOBCETHEBHOM JKU3HH,

OIpCACIATL BO3MOXHOCTE HPOTCKAHHA peaKuHﬁ HEKOTOPBIX HpGI[CTaBI/ITeJIGfI OpPTaHUYCCKUX
BEILIECTB C KMCJIOPOJIOM, BOJIOPOJIOM, METAJJIAMU, OCHOBaHUSIMHU, TaJIOTCHAMH.

BI)IHyCKHI/IK MOJIYYHUT BO3BMOXKXHOCTb HAYYUTHCA:

BBIJIBUT'aTb W IMPOBCPATH SKCICPUMCHTAJIBHO THIIOTE3bI O XMMHYCCKHUX CBOMCTBax BCIIICCTB Ha
OCHOBE MX COCTaBa M CTPOCHMS, UX CIIOCOOHOCTU BCTYMAaTh B XUMHUUECKHE PEAKIIMH, O XapaKTepe
Y MPOJYKTaX Pa3InuHbIX XUMUYECKUX PEAKIINIA;

XapaKTEepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO W CBOWCTBAM, YCTAaHABIMBAIOT MPHUYUHHO-
CJICACTBCHHBIC CBA3U MECKAY JaHHBIMU XapaKTCPUCTUKAaMU BEIICCTBA,

COCTAaBJIATH MOJICKYJIAPHBIC U IMOJTHBIC HOHHBIC YPABHCHUS 110 COKpaHIéHHI)IM HOHHBIM YPaBHCHHAM;

MPOTHO3UPOBATh CHOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIHTEIbHBIE WM BOCCTAHOBUTEILHBIC
CBOMCTBA C yUE€TOM CTENIEHEN OKUCIEHUS 3IEMEHTOB, BXO/SIUX B €r0 COCTAB;

COCTABJISITh  YPaBHEHHUsI PEAKIMi, COOTBETCTBYIOUIUMX IOCJIEAO0BATEILHOCTU MPEBpAIICHUI
HEOPraHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB;

BBIJIBUTaTh M TMPOBEPATH IKCIEPUMEHTAIBHO THUIOTE3bl O pe3yjbTaTaX BO3ACHCTBUS Pa3IMUHbBIX
(hakTOpOB HA N3MEHEHHE CKOPOCTH XUMHUYECKOMN peaKInuu;

HUCITOJb30BATh HpHOGpCTéHHLIC SHAHUA OJId S3KOJIOTHUYCCKU I'PaMOTHOI'O0 MMOBCACHUS B oxpymawmeﬁ
cpene;



* HCIIOJIb30BaTh MPUOOPETEHHBIE KITIOUYEBbIE KOMIETCHIIMH NPHU BBIMIOJIHEHUH NMPOEKTOB U Y4eOHO-
HCCIIEIOBATENIbCKUX 3a/lad M0 H3Y4YEHHIO CBOICTB, CIOCOOOB MOJIyYEHHS M Paclo3HABaHUS
BELIECTB;

* 00BEKTUBHO OLIEHWBATh UH(GOPMAIIMIO O BEIIECTBAX U XMMHUYECKHUX MPOIECCaX;

* KPUTUYECKH OTHOCHUTHCA K TICEBAOHAYYHOU MH(OpMAILINK, HEJOOPOCOBECTHON PEeKIaMe B CpeACTBaxX
MaccoBoi HH(pOpMaLIUK;

* OCO3HAaBaTh 3HAYCHHE TEOPETUYECKUX 3HAHUN MO XUMUU JUISI TPAKTHUYECKOH JesTeIbHOCTH
YeNoBeKa;

* co37aBaTh MOJIEJIM U CXEMbI JUIs pelieHHus Y4eOHbIX W TIO03HaBaTENbHBIX 3aJad; MOHUMATb
HEOO0XOAUMOCTh COOJIIOJICHUS MPEANICAHUH, MPEIaraéMbIX B HHCTPYKIUSAX MO MCIOIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XMUMHUH U JP.

4. Coaep:xaHue mMporpaMmbl

Xumus 8 kiaace
(68 yacos, 2 yaca B HeJ1€JI10)
HavanbHble NOHATHS U 3aKOHBI XUMHHU

Tena u BemectBa. CBOICTBA BEIIECTB. DTATOHHBIC (PU3NUYECKHE CBOWCTBA BemecTB. Marepuaisl U
MmatepHuaioBeeHue. Poilb XUMHH B )KH3HU COBpeMEHHOro oomiectBa. OTHOIIEHHE OOIECTBa K XMUMMUU:
xeMopuaus u xeMopoOousi.

Mertoabl  u3yuenuss xumuu. HaOmronenuwe. Oxcnepument. MonenupoBanue. Mogenu
MaTepHabHble U 3HAKOBBIE WJIM CUMBOJIbHBIE.

I'a3bl. XKuaxoctu. TBEpable BemecTBa. B3anMHble nepexoabl MEXy arperaTHbIMU COCTOSHUSIMU
BEIIIECTBA: BO3rOHKa (CyOuimMarus) u jaecyOnuManus, KOHAEHCAlUs W UCIapeHue, KpUCTAJUIM3alus U
IUIaBJICHHUE.

dusnyeckue sBieHUA. YnucTele BeniecTBa U cMecu. [ OMOreHHbIE U reTeporeHHsle cMecu. Cmecu
razoobpasusie, xuakue u TBEpAbIC. CrocoObl pa3/eNieHus CMECEi: TMEeperoHKa, WIM TUCTUIUIALNS,
OTCTauBaHUe, GUIBTPOBAHME, KPUCTAJUIM3AIUS WM BhlmapuBaHue. Xpomarorpadus. [lpumenenue 3tux
croco0o0B B 1aOOpaTOPHOM MPAKTUKE, HA MPOU3BOJICTBE U B OBITY.

XUMUYECKHE 3JIEMEHThI. ATOMBI U MOJIeKYbl. IIpocThie U cl0XHBIE BelecTBa. AJIJIOTPOIUs Ha
npumepe kuciopoaa. OCHOBHbBIE MOJIOKEHHMSI aTOMHO - MoJIeKyisipHoro yueHus. Honbl. BemectBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS.

3Haku (CMMBOJIBI) XMMHUYECKHUX 3JIeMEHTOB. MHpopMmaius, KOTOpyI0 HECYT 3HAKM XHMHUYECKHX
AJIEMEHTOB. OJTUMOJIOTHSl Ha3BaHUM HEKOTOPBIX XHMMHUYECKUX 3JeMeHTOB. Ilepuoauueckas tabmuma
xumuyeckux saemeHtoB . M. MeHzneneeBa: KOPOTKONEPHOAHBIM M JUIMHHONEPUOIHBIA BapUaHTHI.
[Tepuonel u rpynmel. ['maBHast u mobounas noarpynnsl, win A- u b-rpynnsl. OTHOCHTENbHAS aTOMHAs
Mmacca.

Xumuueckue Gopmyinsl. Maaekcs! 1 koaguuueHTs. OTHOCUTENbHAs MOJIEKYIIIpHAs Macca.
MaccoBasi 10751 XMMHYECKOTO 3JeMEHTa B coeluHeHHH. MHpopmalus, KOTOpy0 HECyT XUMHUYECKHe
¢bopMyIIbI.

Banentnocts. CTpykTypHBIE (hOpMYJbl. XUMHUYECKHE AJIEMEHTHI ¢ MOCTOSHHOM M MEepeMEHHOM
BAJIEHTHOCThIO. BbiBOA (opMynsl coenuHeHHss 1O BaJeHTHOCTH. OmpeseneHre BaJeHTHOCTH
XUMHUYECKOT0 3JIeMeHTa Mo ¢opmyine BemiectBa. CocTaBieHHE Ha3BaHUN COEIWHEHHUH, COCTOSIIHUX W3
JIBYX XMMHUYECKUX DJIEMEHTOB, IO BaJICHTHOCTHU. 3aKOH IMOCTOSIHCTBA COCTaBa BELIECTB.

XuMHYecKue peaknuu. PeareHTsl M NpOAyKThl peakuuu. [Ipu3HaKM XWMHYECKHMX pEeaKIHil.
VYcnoBus Ux mpoTekaHUs M mpekpaiieHus. Peakuuu ropeHus. DK30T€pMHUECKHE U HHIOTEPMUYECKUE
PEaAKIHH.

3aKOH COXpaHEHMsI Macchl BelecTB. XHUMHUYecKHe ypaBHEHHMA. COCTaBlIEHHE XUMHYECKUX
ypaBHeHui. MH(OopMmaIus, KOTopyro HECET XUMUYECKOE YPaBHECHHUE.



Knaccudukanus XMMHYECKUX peakUuid MO COCTaBy M YHCIY PEareHTOB M IMPOJIYKTOB. THIIBI
XUMHYECKHX peakiuil. Peakuuu coenuHeHUs, pa3joKeHHs, 3amelleHuss U oomena. Karanuzatopsl u
KaTajus.

JleMoHCTpauu

© 0k wbdE

0 Kosutekiys MaTtepuasioB v U3/EIHN U3 HHX.

0 Mogenu, ucnons3yeMbie Ha YpoKax (pU3UKH, OHOJOTHU U reorpadu.

0 O6bémHBIE 1 MaPOCTEPIKHEBBIE MOJIEIH HEKOTOPhIX XUMHYECKUX BEIIECTB.

0 Moenu KpUCTAITHYECKUX PEIIETOK.

0 CoGupanue npubopa ist MoNIy9IeHHs Ta3a U MIPOBEPKa €ro Ha FePMETUYHOCTb.

0 Bosromka cyxoro Jjibjia, Hoja wiv HadTaiuHa.

O ArperatHbie COCTOSIHUSI BOJIBI.

0 Paznenenne AByX HECMEIIMBAIONIMXCS XKUIAKOCTEHN C MOMOIIBIO JIETUTEIBHON BOPOHKH.
O Huctumistop u ero pabora.

0 Vcranoska mis puiastpoBanus u €€ padora.

0 Vcranoska ajis BelnapuBanus U €€ padora.

0 Kosmtekims GbITOBBIX PUOOPOB st DHIBTPOBAHKS BO3/IyXa.

0 Pasnesnenue kpacsiiero Beniectsa GoMacrTepa ¢ moMOIIBI0 OyMaXKHOU XpOMaTOrpaduu.
Mogenu aquIoTpONHbBIX MOAU(UKALUKI YTIIepoia U Cephbl.

[Tonyuyenue o30Ha.

[TopTpetsl n. 4. bepuenunyca u JI. 1. Menneneesa.

o OO O

KopoTkoneproaHelii M JJIMHHONEPUOAHBIA BapuaHThl lleproanueckoi CcUCTEMBI
Meneneena

KoHcTpynpoBaHue mapocTepsKHEBBIX MOAETIEH MOJIEKYII.
Annapar Kunna.

Pa3noxxenne 6uxpomara aMMOHUS.

["openue cepbl U MarHUEBOMU JIEHTHI.

[Toptpetsr M. B. JlomonocoBa u A. JI. JIaByasbe.

OHLITBI, HWIUTIOCTPUPYIOIIUEC 3aKOH COXPAHCHUA MACChl BCIICCTB.

o OO oooaO

pacTBOpa JAKMYCOM.

0 BzaumopeiicTBUE CONSIHON KUCIOTHI C IIMHKOM.

O Ionyuenune ruapoxcuna meau (I1) u ero pasnoxeHue npyu HarpeBanuu. JlabGopaTopHbie

OTIBITBI
O3HakoOMJIEHHE ¢ KOJUIEKIIHen 1a00paTOpHOM MOCYbI.

IIpoBepka mpubopa AJis MOJIy4YeHHUs Ta30B Ha TEPMETHYHOCTb.

O3HakoMJIEHHE C MUHEpaJaMU, 00pa3yIoIUMHU TPAHUT.

[IpuroTroBieHue reTeporeHHON CMECH MOPOIIKOB CEPBI U JKEJI€3a U UX Pa3/eICHHUE.
B3aumMonelicTBre pacTBOPOB XJIOPUOB U MOANIOB KalMsl C paCTBOPOM HHUTpaTa cepedpa.

[Tonyuenue ruapokcuna meau(ll) u ero B3anmMoIelicTBUE C CEPHOI KUCTOTOM.

I W

Iopenne docdopa, pacTBopeHHe MPOAYKTa TOPSHUS B BOJC M HUCCIICIOBAHHE IMOJYYCHHOTO



7. BsaumogeiicTBHE pacTBOPa COBI C KUCIOTOM.

o

[IpoBepka 3aKOHa COXpaHEHUsI MACChl BELIECTB Ha MPUMEPE B3aUMOACHCTBHS METOYH U KUCIOTHI.

9. TIlpoBepka 3aKOHa COXPaHEHHWs MAacChl BEIECTB HA MPMMEPE B3aMMOJEUCTBUS INEIOYHM M COJIHU
xenesa (11).

10. Pasnoxenue nepoxcuaa BOAOPOIA ¢ IOMOLIBIO okcuaa mapranua (1V).

11. 3amemienue xene3oM MeaM B MEJHOM KYIIOPOCE.

[IpakTuuyeckue paboOTHI

1. 3HaKOMCTBO ¢ J1abopaToOpHbIM 00OpyAOBaHHeM. IIpaBuiia TeXHHUKH O€30MacHOCTH NIpu paboTe B
kaOuHeTe XuMuu. HekoTopbie BUIBI padoT.

2. AHaNMU3 IOYBEHL.

Ba:kneiinue npeacTaBuTe I HeOPraHudecknx BeulecTB. KosinyecTBeHHbIE OTHOLLIEHUSI B XUMUM

CocraB Bo3ayxa. [lonstue 06 00BEMHON 10716 KOMIOHEHTA MPUPOAHOM ra30BOM cMecH — BO3AyXa.
Pacuér 00béMa KOMIIOHEHTA Ta30BOM CMECH I10 €T0 0OBEMHOH J10JIe U HA00OpOT.

Kucnopoa. O3on. [lonydyenue kucnopoma. CoOupaHue ¥ pacrno3HaBaHUE KHUCIOPOAa. XUMHUECKUE
CBOMCTBAa KHUCJIOpPOJA: B3aUMOJECUCTBUE C MeETaUlaMH, HEMETa/llaMM M CJIOKHBIMU BEIECTBAMM.
[Ipumenenue kucnopona. KpyroBopor kuciopoja B Ipupoe.

Oxkcunpl. O6pazoBanue Ha3BaHUN OKCHIIOB MO uX (opmynaM. CoctaBieHue GopmMya OKCHIIOB MO MX
Ha3BaHusAM. [IpeacTaBuTenn OKCUAOB: BOJIA U YIIIEKUCIIBIN T'a3, HErallEHas U3BECTb.

Bonopon B mpupoge. Pusznueckue U XUMHUYECKHME CBOWCTBA BOAOPOJA, €ro IOJyYEHUE U
IIPUMEHEHUE.

Kucnotsl, ux cocraB u knaccudukanus. Muaukatopsl. Tabnuma pactBopumoctu. ConsiHast 1 cepHast
KHCJIOTBI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux cocraB u Ha3BaHus. PacTBopumocTh conell B Boje. [IpencraBurenu coneit: Xxiaopua HaTpus,
KapOoHaT HaTpus, pocdar KaabIus.

[Tocrosinnass ABoragpo. KomumyectBo BemiectBa. Moisb. Monsipaas Macca. KparHble equHUIBI
W3MEPEHHST KOJUYECTBA BEIIECTBA — MIUUIMMOIb U KHUJIOMOJb, MUJUTUMOJISIPHAS W KUJIOMOJISIpHAs
Macchl BELIECTBA.

Pacu€rbl ¢ ucnonab30BaHMEM TMOHATHH «KOJIWYECTBO BEIIECTBA», «MOJISIpHAsl Maccay, «IIOCTOSHHas
ABoraapoy». 3akoH ABoraapo. MoJsipHbIii 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCTH
OJIHOTO Ta3a I0 JIPyroMy.

KparHble enuHUIIBI U3MEPEHHUS — MHIIIUMOJISPHBIA U KUJIOMOJISIPHBIM 00BEMBI Ta3000pa3HBIX
BELIECTB.

Pacué€tel ¢ MCnonb30BaHUEM MOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAs Macca», «MOJSPHBINA
00BEM Ta30By», «IIOCTOSTHHAST ABOTAIPO».

Pacuérel ¢ ucnonb30BaHMEM MOHATUN «KOJIMYECTBO BEIIECTBAY», «MOJISIPHAS Maccay, «MOJISIPHBIN
00BEM Ta30By, «4UCI0 ABOTAIPOY.

I'unpocdepa. KpyroBopoT Bosl B ipupoae. Pu3ndecke U XUMHUECKHE CBONCTBA BOJIBI:
B3aUMO/ICHCTBUE C OKCUAAMH.

OcHoBaHusl, X cocTaB. PacTBOpUMOCTh OCHOBaHUM B Boje. MI3MeHEeHHe OKpacKu WHIMKATOpPOB B
uiesioyHoi cpeze. Ilpeacrapurenu menoyeil: THAPOKCUIbI HATPUSA, KA U KaJIbLIUS.

PactBoputens u pactBopéHHOe BemiectBo. PactBopsl. PactBopenme. I'maparsl. MaccoBas nons
pacTBOpEHHOro BemiecTBa. Pacu€Thl, CBsI3aHHBIE C WCIOJB30BAHUEM TIIOHSATUS «MaccoBas OO
pacTBOPEHHOIO BeulecTBay. JleMOHCTpauu

O Omnpenenenue coepkanust KUCIOPOIA B BO3IAYXE.

0 TMonyuenune KuCIOpoIa pa3ioxKeHHEM IIEPMAHTAHATA KaJIUs U IEPOKCHIA BOJOPO/IA.

00 CoGupanne METOIOM BHITECHEHHMS BO3IyXa U BOJIBI.

0 Pacno3naBanue KUCaopoa.



0 Topenne maruus, xenesa, yris, cepbl 1 Gochopa B KHCIOPOJIE.

0 KosneKuust OKCHIOB.

0 Monyyenue, cobrpanue 1 pacro3HaBaHKUE BOJOPOJIA.

0 Copenue Bomoposa.

0 BzaumoneiictBue Bogopoaa ¢ okcuaom meau(ll).

0 Kosutexkius MUHEPATBLHBIX KUCIIOT.

0 Ipasuio pa36aBiieHUs CEPOii KHCIIOTHI.

0 Komnexuus coeit.

0 Ta6nuia pacTBOPUMOCTH OCHOBAaHHH, KHCIIOT U COJIEH B BOJIC.

0 HekoTopsle MeTasIbl, HEMETAILIBI M COEMHEHHS KOJIMYECTBOM BEIECTBA B 1 MOJIb.

0 Mouens mMossipHOro 06béMa ra3000pa3HbIX BellecTs. JlaGopaTtopHble

OIIBITHI
12. TlomyTHeHME U3BECTKOBOI BOJIBI PH IPOIYCKAHUM YIJIEKUCIIOTO rasa.
13. Tony4enne Bogopoaa B3auMOJIENCTBMEM LIMHKA M COJISHON KHUCIOTEL
14. PacnosnaBaHue KUCIOT MHIMKATOPAMHU.

15. H3menenue okpacku MHIMKATOPOB B LIEIOYHON CPEJIE.

16. OsuakomiieHHe ¢ mpenaparamu JOMalIHEN WM INKOJBLHOW aNTeYKd — PacTBOPAMH IEPOKCHJA
BOJIOpOJia, CIMPTOBOI HACTOMKHU MOJa ¥ HalaTbIpHOTO cnupTa. [IpakTruyeckue paboThbl

1. Tlonyuenwue, cobupanue u pacrno3HaBaHUE KUCIOPOIA.
2. Tlonyuenue, coOMpaHue U paclo3HaBaHUE BOJIOPOJIA.

3. TIpuroToBieHne pacTBOPOB COJIEH ¢ MX 3aJaHHOM MacCOBOM JOJIEH.

OcHOBHBIE KJIACChl HEOPTAHMYECKUX COeTMHEHUI
O6o00mmenue cBeaeHnd 00 OKcHMIax, X KiIacCU(PUKAIMKM, Ha3BaHUAX M CBOMCTBaxX. CrocoOBI
MOJTYYSHHS] OKCHIOB.
OcHoBaHMsI, HMX KJIaccupUKalus, Ha3BaHWS M CBOWCTBA. B3ammoneilcTBHE C KHUCIOTaMH,
KHCJIOTHBIMH OKCHUJIaMU M COJIAMH. Pa3yoxeHue HepacTBOPUMBIX OCHOBaHMM. CrocoObl MOTydeHUs

OCHOBaHUM.
Kucnotel, wnx KJIacCU(PUKALIHS u Ha3BaHUS. O6mue XUMHYECKHE
CBOMCTBa KHUCIIOT. B3aumoneictBue  KHUCIOT c MeETaJUIAMH.

DNEeKTPOXUMHUYECKUHN Psii  HANpsDKEHUH MeTauioB. BzaumMoneicTBiue KUCIOT ¢ OKCHIaMU
METAJIOB.
BzaumoaencTBUE KUCIOT C OCHOBAHUSIMM — pEaKLMs HEUTpanu3aluu. B3auMoaencTBUe KHCIOT C
consimu. [lomydeHre GECKUCIOPOTHBIX M KUCIOPOACOACPKAIINX KUCIOT.
Conu, ux knaccudukanys U cBoricTa. BzaumoeiicTBue conell ¢ MeTalaMu, 0OCOOCHHOCTH ITHX
peakuuid. BzaumoaencTeue coier ¢ COJIsAMH.
I'enernueckue pAnbl  MeTaiia u HeMmeTaia.  ['eHeTnueckas CBSI3b
MEXIY KJIaCCaMH HEOPTaHMYECKUX BEMIeCTB. JIabOpaTOpHBIC OMBITHI

17. B3anmoeiicTBre OKCHIa KATBIIHS C BOJOM.

18. ITomyTHEHME N3BECTKOBOM BOJIBL.

19. Peaknus Heiitpanuzanun.

20. ITonyuenue rugpokcua meau (1) u ero B3auMozeiicTBrE ¢ KMCIOTOI.
21. Paznoxenue rugpoxcuna Meau (1) mpu narpeBanuu.

22. B3auMoieiiCTBIE KUCIIOT C METaNIaAMHU.



23. BzaumopeiicTBrEe KUCIIOT € COSIMH.

24. O3HaKOMIIEHHUE C KOJUICKIHEH COJICH.

25. B3anmoneiicteue cynbgara meau (I1) ¢ sxene3oMm.
26. B3auMopelicTBHE Coel ¢ COISIMHU.

27. Tenernueckas CBA3b Ha NPUMEPE COCANHEHHUI ME/IH.
[IpakTryeckue padOThI

4. Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4.

IMepuonuyeckuii 3akon u Ilepuoauveckas cucreMa XuMHYECKHX 3JIEMEHTOB
. . MenaeJieeBa 1 CTPOEHHE aTOMa

EcTecTBeHHBIC ceMeiicTBa XMMHUUECKUX 3JIEMEHTOB: IICIOYHBIC U IEIOYHO3EMEIIbHBIC METAJLIIbL,
rajioreHbl, HHepTHBIE (OaropoHbie) razpl. AM(GOTEpHOCTh. AM(POTEPHBIE OKCUIBI U THAPOKCH/IBI.
KommnekcHbie com.

Otkpeitue JI. WM. MenneneeBsiM llepuogmyeckoro 3akoHa u coszganue uM llepuonnueckoi
CHCTEMBI XMMHYECKHX 3JICMEHTOB.

AToMBI Kak ¢opMa CYIIECTBOBAHUS XUMUYECKUX 3JIeMEeHTOB. OCHOBHBIE CBEJIEHUS O CTPOCHUU
aToMoB. Jloka3aTenbCTBa CJIOKHOCTH CTpoeHHs aToMoB. OmbiThl Pesepdopna. Ilmanerapnas mojmens
CTPOEHUS aToMa.

CocTaB aTOMHBIX SiJIep: MPOTOHBI, HEUTPOHBI. OTHOCHUTENbHAs aTOMHasg Macca. B3auMocBsi3b
MOHATHUH «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHAS aTOMHAsl Maccay.

Mukpomup. DneKTpoHbl. CTPOEHUE 3JIEKTPOHHBIX YPOBHEM aTOMOB XMMHUYECKUX 371€MEHTOB NeNe
1-20. TTonsiTHE O 3aBEpPIIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. dusnueckuid cmbici  cuMBoJiMKKA  [lepuonnueckoit  cuctembl. CoBpemMeHHas
dopmynupoBka Ilepuoanueckoro 3akona. MI3MeHeHHsI CBOWCTB 3J€MEHTOB B MEPUOJIaX U TPYIIax, Kak
GYHKIHMS CTPOCHUS SIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuka dJIEMEHTa-MeTaula W JJIeMEHTa-HeMeTalyla 10 HX TOJIOKEHUI0 B
Ilepnonnueckoi cucreMe xuMudyeckux aemeHToB /. 1. Menneneesa.

JleMoHCTpaumn

O Pasnuunbie GopMbI TaGIUI] IEPHOTUYECKOM CHCTEMBI.
0 Mopnenuposanue moctpoenus I[leproanueckoii cucrems J[. . Menneneesa.
0 Mogenr aTOMOB XUMHYECKHUX DJIEMEHTOB.

0 Mopuenu aromMoB 3eMeHTOB 1—3-T0 TIepro0B JlabopaTopHble

OIIBITHI.

28. Tlonyuenue aM(pOTEPHOTO M'HAPOKCHUIA U UCCIIEN0BAHNE €10 CBOMCTB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

Honnast xumuyeckasi cBs3b. MOHBI, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HeMeTauioB. Cxembl
o0pa3oBaHUsl WOHHOW CBSI3U U1l OMHApHBIX coeAMHEHUH. VOHHBIE KpHUCTAUIMYECKUE PEIIETKH U
¢buznyecKkue CBOMCTBA BELIECTB C ATUM TUIIOM pelEToK. [ToHsATHE 0 hOpMYIBHON eTUHUIIE BEIIECTRA.

KoBanentHas xumuueckass CBsI3b. OJEKTPOHHbIE U CTPYKTypHble Qopmyisl. KoBaneHTHas
HenoJsipHast cBA3b. (Cxembl 00pa3oBaHMsS KOBAJIEHTHOM CBA3M Ui OWHApHBIX COEIWHEHHI.
MounekysspHbIE 1 ATOMHBIE KPUCTAJUIMYECKHE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

DIIEKTPOOTPULIATENBHOCTh. Psin anekTpoorpunarensHocTH. KoBaneHTHAs MOspHAs XUMUYECKas
cBsa3b. Jlumonmb. Cxembl 00pa3oBaHUS KOBAJICHTHON MOJSPHON CBSI3U Ui OWMHAPHBIX COEIMHEHUH.
MonexyJsipHbIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOWCTBA BEILIECTB C OTUM THUIIOM PEIIETOK.

Merannuueckas XUMHUYECKas CBA3b M MeETaJUIMUecKas KpUcTauiMueckas pewérka. CoiicTBa
BEILECTB C TUM THUIIOM pelIETOK. EnvHas npuposa XuMHYECKUX CBA3EH.



Crenenb okucieHus. CpaBHEHHE CTENEHHM OKHUCJIEHUS W BajJeHTHOCTH. [IpaBuna pacuéra
CTEeMeHel OKUCIeHHUS 110 PopMyIaM XUMUYECKUX COEMHEHUN.

OKHCTUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu. OrmnpeneneHue CTeNneHed  OKHCIeHUs A
3JIEMEHTOB, 00pa3ymoIIMX BElIEeCTBAa Pa3HBIX KJIACcCOB. Peaknuu HOHHOTO OOMEHa M OKHCIUTEIbHO-
BOCCTAHOBUTENbHbIE peakuuu. OKUCIUTETh UM BOCCTAHOBUTENb, OKHCIEHHE U BOCCTaHOBIICHHUE.
CocraBieHne ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMil METOI0M JIEKTPOHHOTO OanaHca.

JeMouncTpannu

Buneo ¢parments! u cnaiinel «MloHHAass XUMHYECKAast CBS3bY.
Konneknus BemecTs ¢ HOHHOM XUMUYECKOU CBS3bIO.

Mopenu HOHHBIX KPUCTAIUIMYECKUX PELIETOK.

Buneodparmentsl u cnaiinpl «KoBageHTHas XUMHUECKas! CBSI3b.
Kosneknus BemecTs MOJIEKYIAPHOIO U aTOMHOI'O CTPOCHHUSL.
Mogenu MOJNEKYISPHBIX U aTOMHBIX KPUCTAJLIMYECKUX PEIETOK.
Buneodparments! u cnaiasl «MeTanaudyecKkas XMMUYecKas CBSI3b).
Komnexkuus «MeTtauibl U CIUIaBbI».

B3aunmoeiicTBre IIMHKA C CEPOM, COMSTHOM KHUCIOTOM, Xopuaom meau (11).

OO0 0OO0Oo0OoOoOgoOo O

I'openne maruumsi.

0 BsanMoaelcTBUE XJIOPHON M CEPOBOIOPOIHOMN BOJIBI.
JlaGopaTopHbIE OMBITHI

29 H3zroroBienue MOACIN, I/IJIJIIOCTpI/Ip}IIOH_[eﬁ CBOMCTBA METAJNIMYSCKOM CBS3H

Xumusa 9 kiace
(68 yacos, 2 yaca B HeJ1€JI10)
IloBTOpEeHue u 00001IeHNe CBeIeHuil 10 Kypcy 8 Kiacca.

bunapubie coeauHenus. Oxcuabl coiieoOpasyrolMe M HecosieoOpasyromme. ['HapoKCHbL:
OCHOBaHHUs, aM(oTepHbIe, KUCI0Thl. CpeHue, KUCIIbIe, OCHOBHBIE COJIH.

OO6o0uieHne cBefeHUl 0 XMMHUYECKHX peakuusax. Knaccupukanuss XUMHUYECKUX peakuuid Mo
Pa3IMYHBIM OCHOBAHHWAM: COCTaBy M YHMCIIY pPCarupyromux H O6p213y}0HII/IXC$I BCIICCTB, TCIIJIOBOMY
3¢ ¢deKTy, HanpaBICHHIO, U3MEHEHHIO CTENEHEW OKUCIEHHS 3JIEMEHTOB, O00pa3yloIIMX pearupyrolme
BellecTBa, (ha3e, NCIOJIb30BAHUIO KaTaln3aTopa.

ITonsaTtue o CKOpPOCTH XUMHUYECKOH pCaKknuu. (DaKTopI)I, BJIMAIOINHUE HA CKOPOCTb XMMHYCCKHUX
peaKuMii: TpPUPOJAa  pEearupyrolldX  BEIIECTB, WX KOHIEHTpauus, TeMmmepaTrypa, IUIOIaldb
CONPUKOCHOBEHMSI, HAIMYUE KaTanuzaropa. Karanus.

JeMoHcTpannun

00 O3nakomiieHHE ¢ KOJUIEKIUSAMU METAIUIOB U HEMETAJLIOB.

[0 O3nakoMmIeHHE C KOJUIEKIIUSAMU OKCHJIOB, KUCJIOT M COJIEH.

0 3aBrCcHMOCTE CKOPOCTH XMMHUYECKOM PEAKIIUHU OT MPUPOJIbI PEArMPYIOLIMX BEIIECTB.

0 3aBUCHMOCTB CKOPOCTH XMMHYECKON PEAKIUK OT KOHIIEHTPAIMH PEArUPYIOIIMX BENIECTB.
0 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEAKIIMH OT IO COPHKOCHOBEHHS

pearupyronmx BemecTB («KUTIALIUN CIIOM»).

0 3aBucHMOCTL CKOPOCTH XMMHUECKOM pEaKIHMd OT TEMIEPATyphl PEarupylolIuX BEIIECTB.
JlabopaTOpHBIE OIBITHI

1. BsaumogeiicTBue aMMHaKa M XJIOPOBOIOPOJIA.



Peakuus HelTpanuszauuu.
Ha6mronenue teroBoro 3dgdexra peakiuy HeHTpaau3aim.
BsaumoneiicTBre cepHoii KUCIOThI ¢ okcuaom mMean (I1).

Paznoxenue MEpOKCHUZa BOAOPOAa C IOMOIIbIO KaTala3bl KapTO(beJISI.

o 0k wd

3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMU OT MPUPOJbI PEarupyrolluxX BELIECTB Ha MpUMepe
B3aMMOJICHCTBHS pacTBOPOB THOCYNb(aTta HaTpus U XJopuaa Oapusi, THOCyIbhaTa HATPUS U
COJISTHOM KHCIIOTBHI.

7. 3aBHCUMOCTb CKOPOCTH XMMHYECKOM PEaKLUUM OT IPUPOILI METAILUIOB IIPHU X B3aUMOIEHCTBHU C
COJITHOM KHUCJIOTOMU.

8. 3aBHCHMOCTb CKOPOCTH XHMHYECKOM PEAKIUH OT MPUPOJBI KMCIOT MPH B3aMMOJCHCTBHU HMX C
HKEJIE30M.

9. 3aBHCHMOCTH CKOPOCTH XHMHUYECKOM PEAKIUK OT TEMIIEPATYPBI.
10. 3aBuCHMOCTH CKOPOCTH XUMHUYECKOM PEAKIIUH OT KOHIIEHTPALIMH.

11. 3aBHCHUMOCTD CKOpPOCTH XUMHUYECKOU peakiun OT IUIomaan COIPHUKOCHOBCHUS PpCarupyrommnx
BCHIICCTB.

12 3aBHCUMOCTD CKOpOCTH XUMHYCCKOMN pC€aKlun OT KaTaJinu3aTopa.

XuMHYeCKHe PeaKkMi B PACTBOPAX 3JIEKTPOJIMTOB.

[TonsiTie 00 HMEKTPONUTUYECKONW TUCCOLUAIMU. DIEKTPOIUTHI U HEIIEKTPOIUTHL. MexaHU3M
JUCCOLMALMM  3JIEKTPOJIMTOB C Pa3JIMYHBIM  XapakTepoM CBs3u. CTeneHb 3IIEKTPOIUTHUYECKOM
nuccoranuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUST TCOPHH JJIEKTPOIUTHUECKON nucconmanui. Kinaccudukanus MOHOB U HX
cBoiicTBa. KHCIIOTHI, OCHOBaHHMSI M COJIM KaK AJICKTPOHUTHL. VX KimaccuuKamus 1 qUCCOIAITHSI.

OO0me XMMUYECKHE CBOMCTBA KHUCJIOT: M3MEHEHHE OKPAaCKU HHIAMKATOPOB, B3aWMOJEHCTBUE C
MeTaJUlaMH, OKCHJaMH W THAPOKCHIAMH METAJUIOB W COJSIMU. MOJIeKyJIspHbIe U MOHHBIC (TIOJTHBIC U
COKpaIIEHHBIE) YPaBHEHUS PEaKIIUM.

XUMHUYECKUN CMBICIT COKPAIIEHHBIX YPaBHEHUH. Y CIOBUS MPOTEKAHUS PEAKIHI MEXKIY IEKTPOJIUTAMU
JI0 KOHIIa. Psi1 akTHUBHOCTH METAJIOB.

OO6111Me XUMHYECKHE CBOMCTBA IIEJI0UYEH: B3aMMOIEHCTBUE C KUCIOTAMU, OKCHIAMH HEMETAJLIOB,
comsiMu. OOIIMEe XUMHUYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAaHUM: B3aMMOJEHCTBUE C KUCIOTaMH,
pa3oKeHUe NpU HarpeBaHUU.

OO0mue XUMHYECKHE CBOMCTBA CpPETHUX COJEH: B3aUMOJIEHCTBHME C KHUCJIOTaMH, IeJI0YamH,
COJIIMM M MeTaJlJIaMu. B3auMoeiicTBIE KUCIBIX COJIEH CO IIETOYaAMH.

['unponus, kak 0OMEHHOE B3aUMOJAEHCTBHE cojiei ¢ BOAON. [ MIpoan3 conu CUILHOTO OCHOBaHUS
U claboii KUCIOTHL. ['uaAponu3 comu ci1aboro OCHOBaHUS U CUIIbHOM KucioThl. [lkana pH.

CBoiicTBa KMCJIOT, OCHOBaHUM, OKCUJIOB U COJIEH B CBETE TEOPUH AIIEKTPOIUTUUECKOMN
JIUCCOLIMAIMN U OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX peakivil. JleMOHCTpalnH.

0 Vcnbitanue BEIIECTB U UX PACTBOPOB HA DIICKTPOIIPOBOIHOCTb.
0 3aBuCHMOCTB BIIEKTPOIIPOBOIHOCTH YKCYCHOM KHCIIOTHI OT KOHIIEHTPAIIHH.
0 JIsmxkeHre OKpaIIEHHBIX HOHOB B 3JIEKTPHYECKOM TIOJIE.

0 Onpenenenne xapaxkrepa cpesl B pacTBopax cojei. JlaboparopHbie

OIIBITHL.
13. JIuccoumanus cnaObix 3JIEKTPOJIUTOB HA IPUMEPE YKCYCHOM KHMCIIOTBI.
14. V3menenue oKpacku UHIMKATOPOB B KUCIOTHOU CPEJIE.

15. Peakuus HelTpanusanuu pacTBOpa MIENOYM PA3TMIHBIMA KUCIOTAMH.

16. Tonyuenue ruapoxcuna meau (11) u ero B3anMoaelcTBUE C PA3IMYHBIME KUCIOTAMH.



17. BsaumopeiictBue cunbHbIX KHCIOT ¢ okcugom wmemu (11). 18-20. BsamMonelcTBHE KUCIOT C
METaIaMH.

21. KauecTBeHHas peakuus Ha KapOOHAT-HOH.

22. Tlony4eHue CTyIHs KDEMHUEBOM KHCIIOTHL.

23. KauecTBeHHas peakuysi Ha XJIOPUJL - WU CYJIb(aT-HOHbI
24. VI3MeHeHne OKPAaCKK MHAMKATOPOB B IIEIOYHOM Cpefe.
25. B3zaumoelicTBuIE 1EI0U€el ¢ YIIeKUCIBIM Fa30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.

27 . Tonyuenue ruapokcuaa meau (11) u ero pasnoxenue.
28. BzaumoelicTBre KapOOHATOB C KHUCIOTAMH.

29. Tonyuenune rugpoxcua xenesa (I1I).

30. BzaumonelicTBue xenesa ¢ pactBopoM cyinbdara meau (11).
[IpakTuueckune paboThl

1. CaolicTBa KHCIIOT, OCHOBaHMIA, OKCUJIOB U COJIEH B CBETE TEOPUH DIIEKTPOIUTHYECKON JIUCCOLMAIINY 1
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINI

HemeTauuibl U MX coeJUHEHHUS.

CtpoeHue aroMOB HEMETAUIOB M uX mnoyoxkeHue B Ilepuommnueckorr cucreme. Psin
AJIEKTpoOoTpHLaTeabHOCTU. Kpucraminyeckue peméTky HeMETalJIOB — IPOCTBIX BEIIECTB. AJUIOTPOINUS
u e€ npuunHbl. Pusznueckre cBoicTBa HeMeTaIoB. O0IIMEe XUMUYECKHE CBOMCTBA HEMETAJIOB!
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

["anoreHsl, cTpoeHUEe UX aTOMOB M MOJIeKyl. DU3NYECKUE U XUMUYECKUE CBOMCTBA rajJOr€HOB.
3aKOHOMEPHOCTH U3MEHEHUsSI CBOMCTB raJIOTEHOB B 3aBUCHMOCTH OT UX HoJiokeHus B Ilepuoanueckoit
cucreme. HaxoxaeHue rajoreHoB B IPUPOJIE U UX MOITydeHHEe. 3HaUYeHUE U IPUMEHEHHE TaJIOT€HOB.

["anoreHoBOOPO/IbI U COOTBETCTBYIOLINE UM KUCIIOTHI: IIJIaBUKOBAs, COJIsIHAsl, OpPOMOBOIOPOAHAS,
nonoBonopoanas. 'amorenuapl. KauecTBeHHbIE peakliiy Ha TaJlOre€HUI-UOHBI.

[TprMeHeHne coeIMHEHMH raJlorTeHOB M UX OMOJIorHuyecKast pob.
OOmas xapakrepuctika snemMeHToB VIA-rpynmel. Cepa B mpupoje M €€ TMOIydeHHeE.
AnnoTponHble MOAM(UKALIMY Cepbl M UX CBOMCTBAa. XMMUYECKHE CBOWCTBA CEphl U €€ IPUMEHEHUE.

CepoBoIOpOJI: CTPOCHUE MOJIEKYNbI, (pU3MUecCKHe M XHMHUYECKHE CBOMCTBa, IOJIy4Ye€HHE U
3HayeHue. CepoBojiopoanas kuciota. Cynbpuasl 1 ux 3HadeHue. JItoMuHopophI.

Oxcun cepsl (1V), cepHucras kucnora, cynbpuThl. KauecTBeHHas peakius Ha CylIb(pUT-HOH.

Oxcun cepsl (V), ceprast kucnora, cynbdarel. Kpucramioruapatel. KadecTBeHHas peakuusi Ha
Cyib(ar-uoH.

CepHast kucioTa - CHIBHBIA 3J1eKTponuT. CBolicTBa pa30aBICHHON CEpHOW KHUCIOTHI, Kak
TUMIUYHOM KHUCIIOTBI: B3aUMOJIEHCTBUME C METAUIAMHU, OCHOBHBIMU M aM(OTEpHBIMH OKCHJIaMH,
OCHOBaHUSMHU U aM(pOTEPHBIMU TUIPOKCUIAMU, cosisiMU. KauecTBeHHas peakiiys Ha Cyib(aT-HOH.

O6mas xapaktepuctuka s31aeMeHTOB VA-rpynmbl. A30T, CTPOEHUE aTOMa U MOJIEKYJIBI.
®dusnyecKue ¥ XUMHYECKUE CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B IPUPOJE U €r0 OUOIOTHYECKAs POJIb.

AMMHUak, CTpoeHHe MOJIEKYJbI U (U3HUecKHUe CBOMCTBA. AMMMauHas BOJla, HAIATBIPHBIN CIIHPT,
ruapaT ammuaka. JIOHOpHO - akuenTOopHBIA MeXaHM3M OOpa3oBaHMS KaTHOHA aMMOHHUS.
BoccranoBurenbHbIe cBoOMicTBAa ammuaka. Conu aMMOHMS M MX npuMeHeHue. KauecTBeHHas peaknust Ha
KaTHOH aMMOHHUSI.

Oxkcuapl a3oTa: HecosieoOpa3ylolMe U KHUCIOTHbIE. A30THUCTasi KHCIOTa U HUTPUTHIL. A30THas
KHCJIOTA, €€ IoIy4eHue u cBorcTea. Hurparsl.

®ochop, crpoenme aroma u amiorpornus. Dochuapl. Dochun. Oxcun dochopa(V) wu
optodocdopnas kucnota. Docdarsl. PochopHbie ynoOpeHus. THCEKTUIHIBL.



O6m1as xapaktepuctrka 3eMeHToB IV A-Tpynmsl: 0COOEHHOCTH CTPOCHHS aTOMOB, ITPOCTHIX
BEIIECTB U COCIMHEHUM B 3aBUCUMOCTH OT MOJIOKEHUS 3JIEMEHTOB B [lepruoanueckoil cucreme. YTriaepo.
AnnoTponHsie MOJTU(UKAIIH: anMas, rpadur. AmopdHBIii  yraepon U ero

copTa: caxa, akKTUBHPOBAaHHBIN yroyib. Ancop6iusi. XUMHUYECKHE CBOMCTBa yrieposa.
Kokcoxumuueckoe mpou3BOACTBO U €ro MpoayKius. KapOusl.
Oxcun yriepoaa(ll): ctpoenue Mosiekyiibl, moaydeHue u ero cBoiictea. Okeup yriaepoaa(lV):
CTPOCHHE MOJIEKYJIbl, IIOJIyUY€HHE U €ro cBoicTBa. YroibHass kuciora. Coiau YrojabHOW KHCIOTHI:
KapOOHATHI U THIPOKApOOHATHI. TeXHUYECKas ¥ MUIIEBAs COJA.

Heoprannueckue u oOpraHuyeckue BeELIECTBA. YTIJIEBOAOPOJbl. XHUMHUYECKOE CTPOCHHUE
OpPraHUYECKUX BEIECTB, KaK MOPSAIOK COSAMHEHUSI aTOMOB B MOJICKYJI€ TI0 BAJICHTHOCTH.

MeraH, sTaH, Kak MpeAesibHbIC YIJIEBOJOPOAbl. ODTWIEH M AaleTWICH, KaK HempeaeabHbIe
(HeHacCBILIEHHBIE) YIIIEBOAOPOIbl. ["'opeHue yrieBonopooB. KauecTBeHHbIE peakliui Ha HEeNpeeabHbIe
COETUHEHMUSI.

OTHIOBBIN CHUPT, €ro IMOJydeHHue, NpuMEHeHUue U (U3HoJoTHYecKoe AciicTBrue. TpEXxaToMHBII
cnupt rmuepuH. KadecTBeHHas peakiys Ha MHOTOATOMHbBIE CIUPTHI. YKCYCHAs - IPEICTaBUTENb Kilacca
KapOOHOBBIX KUCIIOT.

Kpemnuii, ctpoenue ero aroma u cBoicta. Kpemuuii B npupone. Cumuuuasl U cuiad. Okcup
kpemuus (1V). Kpemuuesas kuciora u €€ comnu.

[TpousBoacTBO CcTeKiIa W IeMeHTa. [IpoayKuus CHIMKATHONW MPOMBIIUIEHHOCTU: ONTHYECKOE
BOJIOKHO, KepamuKa, ¢apdop, dasHc.

OnTudeckoe BOJIOKHO.

Hemeranmnsl B mpupone. @pakimoHHasi MEperoHKa XKUIAKOTO BO3/yXa Kak CIHOCOO TOJy4EeHHs
KHCIIOpO/1a, a30Ta, aprona. [lomydenue pocdopa, kpemHus, Xjaopa, ioga. DIEKTPOIN3 pacTBOPOB.

[Tomy4yeHue cepHON KHUCIOTHI: CHIPHE, XMMHU3M, TEXHOJOTUYECKAs] CXeMa, METOJ KHUIIAIIEro CIos,
NPUHIUIIBI TEIJIOOOMEHa, NPOTUBOTOKAa W Hupkymsiuud. Omeym. [Ipom3BoincTBO ammuaka: ChIphbE,
XHUMH3M, TEXHOJIOTHYECKas cxema. JleMoHcTpaluu

* Konnekuus HemeTamuios.

* Moaenu KpUCTaINTIMYECKUX PEIIETOK HEMETAIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
* O30HATOP ¥ MPUHIIMUIIBI €10 PAOOTHI.

* ['opeHre HeMeTaIoB - MPOCTHIX BEIIECTB: cepbl, pocdopa, IPEBECHOTO YIIIsl.
* OOpasIibl TaIOTEHOB - MPOCTHIX BEIIECTB.

* BzaumojelicTBre rajJoreHoB ¢ MeTalJIaMH.

* BeitecHenne xsopa OpomoM win Honxa u3 pactBopoB ux coneil 0 Kosuekuus mpupogHbIX
COEIMHEHMM XJI0pa.

* B3aumoneiicteue cepsl ¢ Metautamu. 0 I'openue cepsl B kucnopone O Komnexnust cynbduaHbx
pPyA.

» KayecTBeHHast peakiys Ha CylIb()ua-noH

* OGeciBeYNBaHNE OKPAILIEHHBIX TKaHEH U IIBETOB CEPHUCTBHIM Ia30M.

* BzanmopelicTBre KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTHI C MEJBIO.

* O0yrnuBaHMe OPTaHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHON CEpHON KUCIIOTOM.

* Jlnarpamma «CocTaB BO3ayXa».

* Buneogparments! u cnaitnpl «lItnasu 6azapbi».

* [lonydenue, cobupanue U pacro3HaBaHUE aMMHAKa.

* Paznoxxenne OMxpomara aMMOHUS.

* BzaumopeiicTBre KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Mebio. O ["openne uepHoro mopoxa

* PaznoxxeHne HUTpaTa Kalusg M TOpeHHe JpeBecHoro yroinbka B HEM [ OOpasibl MpUpPOTHBIX
coequHeHmi Gocdopa.

* ['openue pocdopa Ha Bo3AyXe U B KUCIOPOJIE.

* [Tonyuyenue 6enoro ¢ocdopa 1 UCIIBITAHHE €TI0 CBOHCTB



* Komnexkmus «O0pa3iibl IPUPOIHBIX COCTUHEHUH YTIIEpO1ay

* [loprper H. /1. 3enunckoro. Ilornomenne akTMBUPOBAHHBIM YIJIEM PAaCTBOPEHHBIX BEILECTB WM
ra3os.

* YCTpOWCTBO NPOTUBOra3a.

* Mopnenu MOJIEKyJl METaHa, 3TaHa, ITUJICHA U alleTUIICHA.

* B3aumoneiicTBue 3TUIIeHa ¢ OPOMHOM BOJIOHM M pacTBOPOM IEpMaHraHaTa Kajus.

* O6ue XMMUYECKHE CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOM KUCIIOTHI.

* KagyecTBeHHas peakuysi HA MHOTOATOMHBIE CIIUPTBI.

* Komnexkuus «O0pa3ibl TPUPOIHBIX COCTUHEHUN KPEMHUS».

* Kosutekuus crekiia, KEpaMHUKH, IEMEHTA U U3/1€JIUHA U3 HUX.

¢ Kosutekuys mpogyKUuy CUIIMKATHOM TPOMBIIIIIEHHOCTH.

* Buneogparmentsl u cnaiinsl «IIpou3BoACTBO CTEKIIA U LIEMEHTa».

* Komnekuus «IIpupoiHble COEqUHEHUST HEMETAILIOBY.

* Buneogparments! u crnaiiapl «@pakiMoHHas MIEPETOHKA KHUJIKOTO BO3IyXa

* Bugeodpparmentsr  u cranbl «[Tomyuenne Bomopona, KUCJIOpOJa U

raJIOT€HOB JIEKTPOIUTHUECKUM CIIOCOOOMY.

* Mopnenu anmnapaToB Ui IPOU3BOJICTBA CEPHOM KUCIIOTHI.

* Mozenb KUIsAuero cios.

* Mozenb KOJIOHHBI CUHTE3a aMMHUAKa.

* BuneopparmenTsl u cinaiipl «IIpor3BoACTBO CEPHOI KUCIOTHI».

* Buneopparments! u cnaiasl «I[Ipon3BoacTBo aMMHuaKa.

* Komnekuus «CpIpb€ 11 OJIy4E€HUS CEPHON KUCIOTHD.

Ha6ODaTODHBIe OIIBITHI

31. Pacnio3HaBaHue raJoreHu-MOHOB.

32. KauecTBeHHBIE PEAKIMHU HA CYIIb()AT-HOHBI.

33. KauecTBeHHas peakius Ha KATHOH aMMOHHSL.

34. Xumuueckue CBONCTBA a30THOM KMCIIOTBI, KaK DJIEKTPOJIUTA.
35. KauecTsennsle peakiuu Ha hochar-uoH.

36. Tlonyuenue U CBOMCTBA YrOJILHON KHCIOTHI.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. TIporyckanue yrieKUCIIOro ra3a uepes pacTBOp CUIMKATa HaTpus. [IpakThyeckue paboThl

2. V3y4enue CBOUCTB COJITHON KUCIIOTHI.
3. U3yuenue CBOUCTB CEPHOM KHCIIOTHI.
4. TlonyyeHne aMMHaKa ¥ U3y4EeHHE ero CBOWCTB.

5. IMonyuenue yriaekucioro raza ¥ M3y4eHne ero CBOWCTB.

MeTajuibl 4 HX COeAHMHEHUS

[Tonoxenue meramnoB B llepuoandeckoin cucreme xumudyeckux sneMeHtoB [[. 1. Menneneesa,
CTPOEHHUE UX aTOMOB M KPUCTAIIIOB. MeTalmyeckas CBsi3b M METAJUIMYECKask KPUCTAIUIMYECKasl PEIIETKA.
®dusnyecKkue CBOWCTBA METAJJIOB: JJIGKTPO- U TEIIOMPOBOJHOCTh, OTpaKaromias CIOCOOHOCTH,
MIaCTUYHOCTh. CIIJIaBbl YEPHBIE U LIBETHBIE.
Meramibl Kak BOCCTAaHOBHUTENU. JIEKTPOXUMHUUYECKHUI psJl HANpsHKEHWU. B3aumonelncTBue METayioB C
HEeMeTaJUTaMH, OKCHIaMH, KUCIIOTaMH, COJISIMHU. AJTFOMUHOTEPMHSL.
CtpoeHune aTOMOB M MPOCTHIX BEIIECTB MIETOYHBIX METAJIIOB. 3aBUCUMOCTh (DPM3HMYECKUX U XMMHYECCKUX
CBOWCTB IIETOYHBIX METAUIOB OT 3apsgoB siaep MX aroMoB. OKCHUABI M THUIAPOKCHUIBI IIETOYHBIX



METaJUIOB, UX MOJIyYEHHUE, CBOMCTBA, MPUMEHEHUE. BaxkHeH e CoIu NIEI0YHBIX METAJUIOB, UX 3HAYEHUE
B JKMBOUM W HEKUBOW MPUPOJIE U B )KU3HU YETIOBEKA.

CtpoeHre aToMOB U MPOCTHIX BEILECTB IIEIOYHO3EMENIbHBIX METaUIOB. 3aBUCUMOCTh (PU3UYECKUX U
XUMHUYECKUX CBOMCTB IIEIOYHO3EMEIbHBIX METAUIOB OT 3apsAlloB sijaep HX aTtoMoB. OKcuabl H
TUAPOKCH/IBI IIEJIOYHO3EMENBHBIX METAJUIOB, UX NOJIyY€HHE, CBOMCTBA M IpUMEHEHUE. BaxkHelmue conu
mETOYHO - 3€MENbHBIX METANIOB, HMX 3HAuY€HHWE B MPUPOJE M KHU3HU uenoBeka. KapOoHaTel u
TUIPOKApOOHATHI KAJIbLIUA.

XécTrocTh BOJBI: BpeMeHHas U MocTosiHHAsA. CrocoObl yeTpaHeHHs BpeMeHHOH kEcTKOCTH. CIoCO0BI
yCTpaHEHUsI MOCTOSIHHOM sk€cTKOCTH. MoHuThl. CoelMHEHNs allOMUHMS B IPUPOJE. XUMUYECKUE
cBoiicTBa amroMuHusA. OCOOEHHOCTH OKCHJIa ¥ TUPOKCHA AIFOMUHUSA KaK aM(OTEPHBIX COeIUHEHUH.
Baxxueiime conmu amroMuHUS (XJIOpHI, CYIIbdar).

Ocobennoctu crtpoeHus atoma xkenesa. JKenezo B mpupoze. Baxkueitmme pynbl sxene3a. OKCUIBI U
ruapokcuabl xxenesa (1) u sxenesa (111). Comu xenesa (1) u xxenesa (I11). OGHapykeHHEe HOHOB KATHOHOB
JKeJle3a B pacTBOpe. 3HAaUE€HNE COEJMHEHUM JKee3a.

Koppo3ust xumMuyeckass ¥ 2JIEKTPOXUMHUYECKas. 3allluTa METAJUIOB OT KOppo3uu. MeTaiisl B IPUPOJE: B
cBOOOZHOM BuUJE U B BUAe coenuHeHuil. Ilonarue o meramnypruu. U€pHas u 1BeTHas MeETaLTyprusl.
[Mupomerannyprusi, TUAPOMETAIUTYPrus, 3JeKkTpomeramnyprus. Jomennsiii mponecc. Ilepepaborka
YyryHa B CTaJlb. DJIEKTPOJIU3 PACIJIaBOB.

JeMoHcTpanyu

0 BszaumoseiicTBue HATPHsL, TUTHS U KaJbIHs C BOJOM.

I'openue HaTpusl, MarHus U XkKeje3a B KUCIOPOAE.

Benbimka TepMUTHOR CMECH.

BzaumopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.
B3anMozeincTere aaTtOMUHNSA C KUCIOTAMM, LIEI0YaMU U BOJOM.

B3aumopeiicTBue xene3a 1 MeIu C XJIOPOM.

O 0OO0Ooo O

B3aumogeiicteue MeIU C KOHLEHTPUPOBAHHOM CEPHOM KHCIOTOW M a30THOM KHUCIOTOU
(pa36aBiieHHON M KOHIIECHTPUPOBAHHOMN).

0 Oxkpacka miamMeny coeTMHEHUSIMHE IIETOYHBIX METAILIOB.

O Okpacka TUJIaMEHU COEAUHEHUSAMH  MIETI0YHO3EMENbHBIX

merauioB. [0 Tamenue usBectu BOJOM.

[TonydeHue KECTKOM BOABI B3AUMOACHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.
VYcrpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U J0OaBKOM COJIBI.

YcTpaneHne NOCTOSIHHOM KECTKOCTH 100aBKOM COJIBI.

WNoHUTHI ¥ IPUHITUTT UX AEUCTBHS (BUACO(PparMeHT).

Konnekuus npupoHbIX COeAMHEHUN aTIOMUHUSA.

BuneodparmenTs! u cnaiasl «OKCHI aTIOMUHUS U €T0 MOIU(DUKAITAN.

[Tonydenue ampoTepHOTO THAPOKCUIA ATIOMUHUS M UCCIIEIOBAHUE €TO CBOWCTB.

Kommexnus «XuMudeckue HCTOUHUKH TOKaY.

o OO ooOoooO

Pe3y.HBTaTBI JJIUTCIIBHOTO J3KCIECPpUMCEHTA IO HU3YYCHHIO KOPPO3UU CTAJIBHBIX U3JIenuid B
3aBUCHMMOCTH OT YCHOBI/Iﬁ mponeccoB.

O

Boccranosnenue meau u3 okcuna meau (1) Bogopomom.

O

Buneopparmentst u cnaiias! «I [poM3BOICTBO UyTr'yHA U CTAJIH.

0 BupeopparmenTsl u crnaiabl «M3menus u3 4yryHa u CTajin.



0 Bupneodparments u cnaiapl «[Ipou3BOICTBO ATIOMHUHUSY.
JIaGopaTopHEBIE OIBITEL

39. BzaumoseiicTBre xene3a ¢ pactBopoM cyiabdara meau(ll).
40. ITonyueHre U3BECTKOBOM BOJBI M OIIBITHI C HEH.

41. Monyuenue ruapokcuaos sxemneza(ll) u (111).
42.KaueCTBEHHBIE PEAKI[MU HA KATHOHBI JKeJe3a
[pakTuyeckre paboThI

6. IlomydeHue )KeCTKOM BOIBI U CIIOCOOBI €€ YCTPaHEHHS.

7. Pelenue SKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «MeTaIbly.

XuMHs 4 OKpY’KaK0Ias cpejaa.

Crpoenue 3emid: sapo, MaHTHS, 3€MHas KOpa, MX XHUMHUYECKHi cocTaB. Jlutochepa u eé

XUMHYEeCKU coctaB. Munepanbl. Pyasl. Ocamounbie nopojsl. [lone3Hsie nckonaembie. XHUMUYECKHI
cocTaB THApochepbl. XUMHUECKHI COCTaB aTMOC(EpHI.
HIcTOYHUKH XMMHUYECKOTO 3arps3HEHHS OKpyKaromeh cpefsl. ['mobanbHbIe IKOJIOTHYECKUE TPOOIIEMBI
Yel0OBEYeCTBA: MapHUKOBBIA 3(G(EKT, KHUCIOTHBIE JIOKIU, O30HOBBIE MABIPHL. MEXKIyHApOIHOE
COTPYIHUYECTBO B OOJACTH OXpPaHbI OKPYKAIOIIEH Cpeabl OT XMMHYECKOro 3arpsi3HeHus. «3eiéHas
XAMUSI.

JeMoHcTpanyu
a Buneodpparmentsl u cnaiiael «CtpoeHue 3emiid U €€ XMUMMUYECKUMN
cocrasy. [ Komtekuyst MUHEpaJIOB ¥ TOPHBIX OO,

0 Komtekius «Pyasl METaLIOBY.

0 Buneopparmentst u cnaiiapl  «[700anbHBIE  KOJOIMYECKHE TMPOOJEMBI  YEIOBEUECTBAY.
JlabopaTopHbBIE OIBITHI

43. Wzy4enue rpaHura.

O000menne 3HAHUI 10 XMMHUH 32 KyPC OCHOBHOM IIKOJIbI.
IToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY JK3aMeEHY.

CrtpoeHne aToMa B COOTBETCTBUH C TIOJIOKEHUEM XMMHUUYECKOT0 31eMeHTa B [lepnonnueckoii cucreme.
CrpoeHue BellecTBa: XHMHYECKass CBSI3b M KPHUCTAIIMYECKHE PEMIETKU. 3aBUCUMOCTh CBOWCTB
00pa30BaHHBIX 3JEMEHTAMHU MPOCTHIX BELIECTB (METAJIOB, HEMETAJJIOB, OJaropoJHbIX Ta3oB) OT
NOJIOXKEeHU 31eMeHTOB B [lepuoandeckoit cucrteme. TUoOnOrus HEOPraHWYECKUX BEILIECTB, JEJICHHUE UX
Ha kiaccel U rpynnsl. [lpeacraButenu. Ilpu3Haku W ycrmoBHsI NMPOTEKaHWsT XMMHUYECKHX PpEaKIHH.
Tumonornss XUMHUYECKUX pPEAKIMH TO pa3IMYHBIM OCHOBaHUSAM. Peakuum HMOHHOrO OOMEHa.
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

XVMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XUMHUYECKHE CBOWCTBA COJICOOpa3yIOMINX
OKCHJIOB, TUJIPOKCHUIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX THAPOKCUIOB), COJIEH.

6. Y4eOHO-TeMaTHYCCKUH IJIAH

Ne HaumeHnoBanue pa3zaenos (Tem) KonuuecTtso B Tom uncne Ha npoBeneHue
4acCoB 110 [IpakTrueckux KoHTponbHbIX
mporpamMme pabot pabor

8 knacc




Havanbupie OHIATUSI U 3aKOHBI XUMHHU 21 2 1

Baxneiimue IIPEICTaBUTENIN 20 3 1
HEOPraHMYECKUX BEILECTB.
KonmuecTBeHHbIE OTHOIICHHS B XUMHH.

OCHOBHBIE  KJIACCHI 11 1 1
HEOPTaHMYECKUX COCAMHCHHUU.

[Teproanaeckuii 3aKOH 5 8 0 0
[Tepponnueckas cucTeMa XUMHUUYECKHX
snementoB J[. WM. MengeneeBa wu
CTPOCHHE aToMa.

Xumudeckas cBiI3b. OKHCIUTEIBHO- 8 0 1
BOCCTAHOBUTEIIHHBIC PEAKIIHH.
Hroro 68 6 4
9 knacc
[ToBTOpEeHHE U 00001IEHNE CBEACHUN 10 5
Kypcy 8 kiacca. XUMHUYECKUE PEaKIIHH.
2. | XMMHYECKHE PEaKIuu B PaCTBOpax. 10 1 1
3. | Hemerasuiel 1 UX coeIUHEHUS. 26 4 1
4, | MeTtaiutbl 1 UX COETUHEHUS. 17 2 1
5. | Xumus v OKpyKaromas cpesa. 2 0 0
6. | Ob6oO01IeHne 3HAHUIT 110 XUMUU 32 KypC 8 0 1
OCHOBHOM  IIIKOJIBI. IloaroroBka
K OCHOBHOMY TOCYJapCTBEHHOMY
sk3ameny (OI'D).
HToro 68 7 4
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7. Y4eOHO-MeTOAHYeCcKoe o0ecreyenne  Kypca XHMHH OCHOBHOM
001eo0pa3oBaTeIbHON HIKOJIbI

YMK «Xumusa. 8 knacc»

. Xumust. 8 kiacce. Yueonoe nocodue (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C.A. Cnaakos).

. Meroanueckoe nmocodbue. § knacc (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. Cnankos).

. [Iporpamma kypca xumuu st 7—9 kimaccoB o6mieoOpa3oBaTenbHbIX yupexaenuin (aBtopsl O. C.
lNabpuensu, U. I'. Octpoymos, C. A. Cnaakos).

. [IpoBepouHble U KOHTpOJIbHBIE paboThI. 8 Kinace (aBTopsl O. C. I'abpuensn, U. B. Tpuryouak).

. XUMHs B TECTaX, 3a/1auax u ynpaxaeHusx. 8 kimacc (aropel O. C. 'abpuensn, 1. B. Tpury6uax).

. DnekTpoHHas popma yueOHOTO TOCOOusI.

YMK «Xumusa. 9 knaccr

. Xumus. 9 knacc. Yuebnoe mocobue (aBropsl O. C. I'abpuensa, U. I'. Octpoymos, C.A. CrnagkoB).

. Metoauueckoe nocobue. 9 kiacc (aBropsl O. C. I'abpuensn, N.I'. Octpoymos, C. A. Crnaakos).

. Ilporpamma kypca xumuu 11 7—9 kiaccoB oOuieoOpa3oBarenbHbIX yupexxaeHuid (aBtopsl O. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos).

. IIpoBepounbie 1 KOHTpOJIBHBIE paboThL. 9 Kinacc (aBropsl O. C. 'abpuensn, Y. B. Tpuryoyak).

. XuMus B TecTax, 3ajavax u ynpaxsaenusx. 9 kimacc (aBropel O.C. I'abpuensH, U. B. Tpury6uax).

. DneKkTpoHHas popma yueOHOro mocoous.

HNuTepHeT-pecypcenl:




1. http://www.alhimik.ru. IIpeacTaBieHsl ciaeayromue pyoOpruKn: COBETH aOUTYPUCHTY, YIUTEIIO XHMHHU,
CIIpPaBOYHHUK (OYECHH OoJblas Toa0OpKa TaONWII W CHPABOYHBIX MaTEpHUANIOB), BecEnas XHMHUS,
HOBOCTH, OJTUMITHA/TBI, KYHCTKaMmepa (Macca HHTEPECHBIX UCTOPUYECKUX CBEICHUH).

2. http:/lwww.hij.ru. Xypuan «Xumust ¥ KH3HB» MOHATHO M 3aHMMATEIBHO PACCKa3bIBa€T 000 BCEM
HHTEPECHOM, YTO MIPOMCXOAUT B HAYKE U B MUPE, B KOTOPOM MbI JKUBEM.

3. http://chemistry-chemists.com/index.html. Daexrponuslii kypHan «XUMHKH W XHMHUS», B KOTOPOM
MPEJICTABICHO MHOXKECTBO OIBITOB 10 XUMHH, 3aHUMATEIbHON MH(OPMAIIUH, MO3BOJISIONICH YBICUb
YYEHHUKOB DKCIIEPUMEHTAIBHOM YaCThIO IIPEMETA.

4. http://c-books.narod.ru. BceBo3moskHas tuTepaTypa 1o XUMHUH.

5. http://www.prosv.ru/. Tlocobust s yd4amuxcsi, B TOM 4YHCIE W JUISI MOJArOTOBKM K HMTOTOBOM

arrecraiuu (OI'D u EI'D), Mmeronuueckue mocoOust sl yuuTelel, HaydHO-TIOMyJsipHasl JIUTepaTypa
10 XMMHH.

6. http://1september.ru/. XXypHuan ais yuurtesneir U He TOJbKO. BoJbIioe KOIM4YeCcTBO paboT yU4ECHHKOB, B
TOM YHCIIC U HCCIICI0BATEIBCKOTO XapaKkTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKONBHBIA IMOPTad CO CChUIKAMH Ha
00pa3oBaTeNbHBIC CAUTHI 110 XUMUH.

8. www.periodictable.ru.  C6opuux crareit o XUMHAYECKHX D3JIEMEHTaX,

WJLTIOCTPUPOBAHHBIIN SKCIIEPUMEHTOM.

MarepuajibHO-TeXHHYECKOe oOecriedyeHue KAOUHeTa XUMHUM:
Ilepeuens nabopamopnozo 060pyoosanus, npu 6blNOJIHEHUU RPAKMUYECKUX PAOOM HO XUMUU
3a Kypc OCHOGHOU 00ujell WKo1bl.
1. O6opynoBaHue:

« ObopynoBanue nuugposoii 1adoparopun «Touka poctay.

« Mukponaboparopusi XMuMHIECKas;

* MPOOUPKU CTEKJISHHBIE,

* KOJIOBI KOHUYECKHE;

* CTaKaHbI CTEKJISTHHBIE Ha 50 M,

* TTAJIOYKH CTEKIISTHHBIE;

* TpyOKH COCTMHHUTEIbHbIE: CTEKIISTHHBIE, PE3UHOBBIE;

* MPOOKU PE3UHOBBHIE;

* CITUPTOBKH,

* POOUPKOIEPKATEIH,

* IITaTUB TaOOPATOPHBIN;

* IITaTHUB JIJIsl MPOOUPOK;

 BOPOHKA CTEKJISTHHAS;

* uneTp;

* CIIUYKU;

- acOecToBas ceTka; 0 TyYHUHKHU.

2.PeakTuBbI:

* KHCIIOTBI: COJISTHAsI, CepHasi, a30THAs;

* [IENIOYH: THAPOKCU HATPHUS, THAPOKCH]I KaTIbIHUS;

« ocHoBanus: ruapokcua meau (1) , ruapoxcun sxenesa (111);

« conM: KapOoHaT Kayblus, XJopux Hatpus, xnopua meau (ll), Hutpart cepebpa, xymopua Oapus,
KapOOHAT HATpUs, XJIOPH]I aJIOMUHUS, TIEPMAHTaHAT KaJlWs, HUTPAT Kajlus, MEIHBIH KYyImopoc,
cynbdart xenesa (lll), cynedar nunaka, cynepdocdar, ammuaunas cenurpa, MOUYEBUHA
(kapbamu ), XJIOpUA Kaus, Cylab(haT HATPHs, CHUIMKAT HATPHs, CYIb(daT aTFOMUHHS;

* MIPOCTHIE BELIECTBA: YrOJb, [IMHK, JKEJI€30, ATIOMUHHM, MarHuii, Meib, CBUHEIL;

* CJIOXHBIE BEIIECTBa: MpaMop, caxap;

* UHJUKATOPBI;
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« okcuapl: Meau (1), okcua mapranma (1V);

3. Opranuueckue BEIIECTBA:
* COJHM: arleTaT HaTpusi, PEHOIAT HATPHS;
* KUCJIOTHI: YKCYCHAs KUCII0Ta, MypaBbUHAsI KUCJIOTA, OJICMHOBAS;
* CIIUPTHI: ITAHOJI, H30TICHTUIIOBBIN, TJIUIIEPUH, TIPOMIAHOIT,
« OeH30J1, GeHOIT; YIIIeBObI: KpaxMall, TJIF0K03a, caxaposa.

4., Monenu:
- HaGopsl Mopmeneit aToMOB Juisi COCTAaBJICHHUS IIAPOCTEPXKHEBBIX Mojeled Mojekym;0 O

Kpucrannudeckue pemeTky cosien.
5.Y4eOHble NOCOOHS Ha ITeYaTHOH ocHOBE: [

« [lepuognueckas cucteMa xuMudeckux aiemeHToB .M. Menneneera;
« TabGnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHUMN COJIei;[]
 DJIIEKTPOXUMUYECKHH Pl HANIPSKEHUH MeTauios;

« HaGops! Tabmui k ypokam.O Inekmponnsvie uzoanusn:
1. Kommuekt mudpoBsix oOpasoBarenbHbIX pecypcoB. ['abpuensn O.C. Xummsa. 8-11 ki OO0
«Ipodax» 2007.
2. DOmnextponHas Oubmmoreka «lIpocBemeHuey. «Xumus. 8§ kiaccy. MynbTuMenunitnoe ydeOHOe
rmocoOue HOBOTO 00pasia.
3. YuebHoe snexkTpoHHoe uznanue «Xumwus (8-11 kmacc). Bupryanpnas mabopatopusi» 4. 1C:
Penteturop. Xumus.
5. Camoyuutens. Xumus st Bcex — X X|. Pemenue 3amau.
6. KomnbroTepHblie npe3eHTauu B popmare Ppt.

B kadouneme xumuu 00sa3amenvHo 001iCHA ObIMb anmeuKa, 6 KOMopyio 6xX00am:
. KryT kpoBOoOCTaHaBIMBAIOLINI, pE3UHOBBIA — 1 1IT.
. ITy3bIpb nns npna — 1 wrt. (runorepMudeckuil maket — 1 mir.).
. BUHT cTepunbHbId, mupokuit 7 X 14 cM — 2 wrT.
. bunT crepunbHbIi 3 X 5 cM — 2 mT.
. buHT HectepunbHbIN — 1 mIT.
. Candetku crepuiabHble — 2 YII.
. Bara crepunbpHas — 1 nauxa.
. JIelikonnacTeIpb UpHUHOH 2 cM — 1 Karymika, 5 cM — | Karymika.
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. bakTepunuaHbIi IeHKOIUIaCThIPh Pa3HbIX pa3MepoB — 20 mT.

10. CnuproBoii pactBop moma 5%-uenii — 1 ¢makon. 11. Boanslii pacTBop aMMuaka (HaIIaThIPHBIN
cnupT) B ammynax— 1 ym.

12. PactBop nepokcuaa Bomoposa 3%-aerii — 1 yii.

13. IlepmaHraHat Kajausi KpUCTaUIM4eckuii — 1 y.

14. Ananerus 0,5 r B Tabnetkax — 1 ym.

15. Hacroiika Banepuansl — 1 ym.

16. Hoxuuubt — 1 .



