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1. TMosicHUTEIbHAS 3ANUCKA

Pabowas mporpamma Kypca XUMHH I OCHOBHOM IIKOJBI pa3paboTaHa B COOTBETCTBHH C
denepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM 00IIero oopasoBanus. B Heil Taxke
YUUTHIBAIOTCS. OCHOBHBIE WM W MoJioKeHus IlporpamMmel  pazButusi U (HopMUpOBaHHS

YHHUBEPCAIBHBIX YU4EOHBIX JICHCTBHIA U1 OCHOBHOTO O0IIEro 0Opa3oBaHMsL.

B cooTtBercTBUH C 3THMU JOKYMCHTaMU 06yqa}onmecs1 JOJI?KHBI OBJIAZICTH HpI/IéMaMI/I, CBSI3aHHBIMU
C OIIpCACICHUCM HOHSATHH: OrpaHHWYMBaTh HX, OIHMCBIBATL, XAPAKTCPU30BaThb M CpPaBHHBATL. Tak kak
XMMHUA — HayKa JSKCIICpUMCHTAJIbHAA, 06y‘-IaI-OHII/I€C$I JOJDKHBI OBJIAZACTh TAaKHUMHU II03HABATCIIBHBIMHNU
y4eOHBIMU JEHCTBUSIMH, KaK DKCIEPUMEHT, HaONIOJCHHE, HM3MEpPEHHUE, OIMCaHWe, MOJICTUPOBAHMUE,
TUTIOTE3a, BBIBOJA. B mporiecce n3ydeHus: kypca y oOy4aroniuxcs mpoaonKaoT (OPMUPOBATHCS YMEHUS
CTaBUTh BOIPOCHI, OOBSICHSTH, KiIaccU(UIIMPOBaTh, CPAaBHUBATDH, OMPENENSITh UCTOUYHUKU UH(OpMALIUH,
MoJIyyaTh M aHaJIM3UpOBaTh €€, TOTOBUTHh HH(MOPMALMOHHBIM MPOJYKT, MPE3EHTOBAaTh €ro M BECTU
muckyccuto. CrenoBaTebHO, ASSITENHPHOCTHBINA TIOIX0/ B H3YYEHUH XUMHUH CIIOCOOCTBYIOT TOCTHKEHHUIO
JIMYHOCTHBIX, IPEAMETHBIX U METAIIPEIMETHBIX 06p330BaTeJ'IBHI)IX PE3YIBTATOB.

B ocHOBY Kypca MOJI0KEHBI CIETYIONINE WIeH:

e MaTepHallbHOE €IMHCTBO U B3aMMOCBSA3b OOBEKTOB U SBJICHUI MPUPOIbI;

e Beaylas pojb TEOPETUYECKUX 3HAHUN Ui OOBSCHEHUS M MPOTHO3WPOBAHUSA XMMHUYECKUX
SABJICHU, OLIEHKU UX MTPAKTUYECKOW 3HAYUMOCTH;

® B3aUMOCBSI3b KAUECTBEHHONW W  KOJMYECTBEHHOM CTOPOH XUMHUYECKHMX OOBEKTOB
MaTepHaIbHOTO MHPA;

® pa3BUTHE XMMHUYECKOW HAyKH M HPOU3BOJCTBO XMMHUYECKHX BEIIECTB W MaTepUaioB s
yIIOBJETBOPEHUS] HACYIIHBIX MOTpPeOHOCTEH 4YeloBeKa M OO0IIecTBa, PeUICHHUsS TI00albHbIX
po0ieM COBPEMEHHOCTH;

® TeHETHYEeCKas CBSI3b MEX]y BEIIECTBAMHU.

OTHU UJIen peau3yroTCs B Kypce XUMHHM OCHOBHOM IIKOJIBI ITyTEM JTIOCTHKEHUS CIEAYIOUIMX LeJei:

* Qopmuposanue 'y y4YalIMXCS XUMHYECKOW KapTHUHBI MHpa, KaK OPraHUYeCKOW 4YacTH €ro
L[EJIOCTHOM €CTECTBEHHO-HAYYHOW KapTHUHBL.

* Pazgumue TO3HABATEIIbHBIX WHTEPECOB, WHTEIUICKTYalbHBIX W TBOPUYECKUX CIOCOOHOCTEM
yyaluxcsi B MPOLECCEe M3YYEHHMs] MMU XMMHUYECKOM Hayku U €€ BKJIaJa B COBPEMEHHBIM Hay4HO-
TEXHUUYECKUH Tmporpecc; (HopMUpoBaHHE BAXHEUIIUX JIOTHYECKHX OTepanuil MBIIUICHUS (aHAIu3,
CUHTe3, 0000IIeHe, KOHKPETHU3allHsl, CPAaBHEHUE U Jp.) B Mpoliecce MO3HAHUS CHUCTEMBbl BOKHEHIIMX

HOHHTHﬁ, 3aKOHOB U TCOpI/Iﬁ 0 COCTaBC, CTPOCHUU 1 CBOMCTBaX XMMHYECKUX BEIIECTB.



* Bocnumanue yoexIEHHOCTH B TOM, YTO NMPHUMEHEHHE MOJYYCHHBIX 3HAHUN M YMEHUH 110 XUMHH
ABIISICTCS OOBEKTUBHOM HEOOXOAMMOCTBIO JUIs Oe30macHOi paboTHI C BEIIECTBAMH M MaTepUallaMU B
OBITY M Ha TIPOM3BO/ICTBE.

* [Ipoexmupoganue u peanrusayus BHITYCKHUKAMHA OCHOBHOM IIKOJIBI JIMYHOH 0Opa3oBaTEIbHOMN
TpaekTopuu: BeIOOp npoduiiss 00ydeHus B CTaplueil HIKoJie WK NpOoPEeCCUOHATBHOIO 00pa30BaTEIbLHOTO
YUPEKACHUSI.

» Ognadenue KuouesbiMU KoMHemeHyusmy: y4eOHO-TIO3HABATEIbHBIMH, HWH(POPMALMOHHBIMHY,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMH.

JI1st JOCTIKEHUsSI ITHX 1IeJiel B Kypce XMMHMH Ha CTYIEHH OCHOBHOTO OOIIEro o0pa3oBaHUsl PEIIarOTCs
CIIEYIOIINE 3a/1aUM:
* (dopmMUpPYIOTCS 3HAHUS OCHOB XMMHYECKON HAayKW — OCHOBHBIX (DaKTOB, MOHSITHH, XUMUYECKUX
3aKOHOB M TEOPHUH, BEIPAKEHHBIX MOCPEJICTBOM XUMHUUECKOTO SI3bIKA;
* pa3BHBAIOTCA yMeHHs HaOmoaarh W OOBSICHIIOT XUMUYECKHE SIBJICHHS, MPOUCXOIAIINE B
IpUPO/IE, TAOOPATOPHBIX YCIOBUSX, B OBITY U Ha MMPOU3BO/ICTBE;
*  TpUOOpETAIOTCS CIEeIUaIbHbIE YMEHHS M HaBBIKU IO 0€30MacHOMY OOPAIICHUIO ¢ XUMUYECKUMHU
BEIIIECTBAMH, MaTepHAJIaMHU U1 TIPOIIECCAMH;
* (dopmupyeTcs TYMAaHUCTUYECKOE OTHOICHWE K XUMHUHU KaK MPOU3BOAUTEIILHON CHIe 00IIecTBa, C
MTOMOIIBI0 KOTOPOH peliatoTces riiodaabHble TPoOIeMbl UETI0BEYECTBA;
*  OCYIIECTBJSIETCS MHTETpalusi XMMUYECKOM KapTUHBI MUpPaA B €IMHYIO HAy4HYIO KapTuHy. Pabouas
nporpamma peanmmsyercs Ha ocHoBe YMK co3mannoro moj pykoBoactBoM ["abpuensnaO.C.
1. Tabpuensu O. C. Xumus. 8 kiacc : yaeOHUK 1t oO1ieoOpazoBarenbubix opranm3anuii / 0. C.
INa6puensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipoceemienue, 2021
2. Tabpuensu O. C. Xumus. 9 kinace : yueOHUK 111 o01ieodpazoBarenbHbix opranm3anuii / 0. C.
INa6puensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipoceemnienue, 2021
YueOHuku cooTBeTcTBYIOT DenepaibHOMY TOCYAapCTBEHHOMY 00pa3oBaTeIbHOMY
cranzapty. PekomennoBansl MuHuctepcTBoM npocsenienusi Poccuiickoit @eaepanuu.
[Iporpamma pa3paboraHa B COOTBETCTBHHM ¢ y4deOHBIM miaHoM MBOY «HoorpuropneBckas
COHIAC» nnst ypoBHS OCHOBHOTO OOIIEro oO0pa3oBaHUs C HCIOJIb30BAHUEM COBPEMEHHOTO
0o0Opy/nOBaHUs LIEHTpPa €CTECTBEHHO-HAYYHON W TEXHOJOrmueckoi HampaBieHHocTH «Touka
pocray. Ha 06aze unentpa «Touka pocta» obecneunBaeTcs peanu3anus 00pa30BaTEIbHbBIX
MPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampaBleHHOCTEH, pa3paboTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSIMU 3aKOHOJATENbCTBA B cdepe o0Opa3oBaHus U C Y4ETOM
pexomenaanuii @eneparbHOTO onepaTopa yueOHOro npeamera « XuMHs».

2.00mas xapakTepucTHKA y4e0OHOr 0 mpeaMera
B cootBeTcTBUM C (beﬂepaanHM TOCYyJapCTBCHHBIM O6p330BaTeJ'ILHLIM CTaHAapTOM OCHOBHOT'O 0611_161"0
06pa3OBaHI/I}I yqamuecda OOJIKHBI OBJIAZICTb TAKUMHU IMO3HABATCIIbHBIMU y‘IC6HBIMI/I I[CﬁCTBHSIMPI, KakK
YMCHHC (I)OpMyJ'IPIpOBaTB HpO6J’ICMy U THUIIOTE3Yy, CTABUTH LCIIU U 3ada4U, CTPOUTH IIJIaHbI JOCTUXKCHUA
ueﬂeﬁ N pCHICHUA NOCTABJICHHBIX 3a/la4, NPOBOAUTL 3KCIICPUMCHT M Ha €ro OCHOBC J€JIaThb BBIBOAbI U
YMO3AaKJIKUYCHUS, NPCACTABIIATh UX U OTCTAUBATh CBOKO TOYKY 3PCHUA. KpOMC 9TOro, ydalmuecsa OOJIKHBI



OBJIAJICTh NPUEMAMHM, CBA3aHHBIMU C OIPEIACICHUEM TNOHATHUI: OTPAHUYMBATH MX, OIKMCHIBATH,
XapaKTepu30BaTh U cpaBHUBATH. CieA0BaTENIbHO, MIPU U3YYCHUU XUMHUU B OCHOBHOM IIKOJIE y4allluecs
JIOJDKHBI OBJIAACTh YUYEOHBIMU JIEUCTBUSIMU, MO3BOJISIOIMIMMHU UM JOCTUYb JTUYHOCTHBIX, MIPEAMETHBIX U
METanpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Ipennaraemasi mporpaMMa 1O XMMHH PAaCKpPhIBACT BKIJIAJ Y4eOHOTO TpeaMeTa B JOCTH)KCHHE Ieieh
OCHOBHOTO 00I11er0 00pa30BaHUs M ONPEISISICT BAKHEHIIIHE COIepiKaTeIbHbIC JIMHUN TIPEeIMETa:

* «BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHUH BEIIECTB, UX CBOMCTBAX M OMOJIOTMYECKOM 3HAUCHUH;

* «(XMMHMYECKAsI PEaKIUs» — 3HAHHE O NMPEBPALLCHUSIX OJHUX BEUIECTB B JIPYrU€, YCIOBHUSAX MPOTEKAHUS
TaKuX MpEeBpaIIeHU U crioco0ax yIpaBJICHUS PEAKIUIMH;

* (MMPUMEHEHHUE BEIIECTB» — 3HAHUE U OMBIT 0€30MacCHOTO OOpalleHHsl ¢ BEIIECTBAMU, MaTepuajiaMu U
nporeccamMu, He00X0AUMBIMH B OBITY U Ha IPOU3BO/ICTBE;

* «I3bIK XMMHH» — OINEPUPOBAHHE CUCTEMOW BAXKHEHIIMX XUMHUYECKHX MOHATHUN, 3HAHUE XUMHUYECKOU
HOMEHKJIATYpbl, a TakKXe BIAJCHUE XUMHUYECKOW CHUMBOJMKOW (XUMUYECKUMH (opmyramMu U
YpaBHEHUSMH).

3. MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe
XuMUs B OCHOBHOM 1KoJe nzydaercs 8 u 9 kiaccax. O61ee yncio yueOHbIX 4acoB 3a 2 rojia oOyueHus
coctasisieT 138,u3 Hux 70 (2 4 B Henemio) B 8 kiacce, 684 (2 yaca B Henen0) B 9 kimacce.
[Ipennaraemsplii Kypc XOTsI U HOCUT OOIIEKYIbTYPHBIM XapakTep U HE CTaBUT 3a7auy NpogecCuOHaIbHON
MOATOTOBKH O0Oy4aroUINXcs, TEM HE MEHEE MO3BOJISIET UM OIMPENEIUThCS C BHIOOpOM Mpoduiist oOyueHus
B CTapIleil IIKoJIE.

3HAYUTEIBHOE MECTO B COJICP)KaHUU Kypca OTBOJHUTCS XUMHYECKOMY 3KCIepuMeHTy. OH OTKpPBIBACT
BO3MOYHOCTh (DOPMHUPOBATH y YUAIIMXCS CIEITUATBHBIC TIPEIMETHBIC YMCHHUS:
- paboTaTth C BEIIECTBAMHU;
- BBITIOJIHATH TPOCTHIC XUMUYECKUE OIBITHI;
- YUUT IIKOJHHUKOB O€30MaCHOMY M IKOJIOTMYECKH TPAaMOTHOMY OOpAaICHUIO C BEIISCTBAMHU B
OBITY U Ha TIPOU3BOJICTBE.

[IporpamMmmMoii IpeyCMOTPEHO MPOBEACHHUE:
8 xiacc

KOHTPOJIBHBIX paboT — 4 Jaca,
MPaKTUYECKUX paboT — 7 4acos.

9 knacc

KOHTPOJIBHBIX pabOT — 4 Jaca,
MPaKTUYECKUX paboT — 7 4acos.

Cpok peanu3zaiuy y4eOHOM mporpamMMbI- 1Ba y4eOHBIX roja

4. IleHHOCTHBIE OPHEHTHPBI COAEP:KaHUS Y4eOHOr 0 nmpeaMeTa « XuMHs»
VueOHbIi npeameT ((XI/IMI/I}I)), B COACPI)KAHUHN KOTOPOI'0 TI'IaBHBIMHU KOMIIOHCHTAMH SBJIAOTCA HAYYHBIC

3HAHUA U HAYYHBIC MCTObI TO3HAHUWS, ITIO3BOJISICT HpO6y)KI[aTB Yy ydamuxces SMOIOUOHAJIBHO-IIECHHOCTHOC
OTHOIICHUEC K M3y4YaCMOMY MATCpHaATy. B PE3YIbTATC yqe6H0171 ACATCIIbHOCTHU CO3OAK0OTCA YCJIOBUS IJIA
(bOpMI/IpOBaHI/I}I cucteMbl 1HeHHoctell. Ilo3HaBaTenpHas (bYHKI_II/ISI yqe6H0r0 npeameTa «XHUMHUD
3aKIII0YAeTCs B CLIOCOOHOCTH €Tr0 COJCPpsKaHNA pa3BUBATH ICHHOCTHBIC KAaUCCTBA Yy YUAIITUXCA.



Ilo3nasamenvnvle yennocmu: omHouieHue XK XUMHUYECKUM 3HAHUSM KakK OIHOMY M3 KOMIIOHEHTOB
KYJIBTYPBl 4eJIOBEKa Hapsily C JAPYrUMHU €CTECTBEHHOHAYYHBIMU 3HAHUSMHU, OKPYXKAIOMIEMY MHUPY Kak
MHUPY BEIIECTB M MPOUCXOSIINX C HUMH SIBJICHHI, MO3HABATECILHON IESITENLHOCTH (KaK TeopeThude-
CKOM, TaK M OJKCIHEPUMEHTAJIbHOW) KaK MCTOUYHUKY 3HAHUH; HOHUMAaHUue: OOBEKTHUBHOCTH H
JOCTOBEPHOCTH 3HAHHUK O BEIIECTBAX U MPOUCXOSIINX C HUMH SIBICHUSX; CIIOKHOCTH U OECKOHEYHOCTH
mporecca Mo3HaHus (Ha MPUMEpPe MCTOPHH XUMHUYECKUX OTKPBITUM); NEHCTBUS 3aKOHOB IMPHPOJILI H
HEOOXOIMMOCTH HX y4eTa BO BceX cepax NesiTeIbHOCTH YeJIOBEKa; 3HAUCHUS! XUMHUECKUX 3HAHHUN IS
pemieHusl TI00aNBHBIX TPOOIEeM dYelnoBeYecTBa (PHEPTETHUECKOM, CHIPHEBOH, IPOJIOBOIHCTBEHHOMH,
3II0OPOBBSI U JIOJITOJIETHS YEIOBEKa, TEXHOJIOTUYECKUX aBAPHA, TTI00AIbHON SKOJIOTHH U JIp. ).

Ilennocmu mpyoa u 6vtma: OTHOUICHUE K TPYIOBOH NIEATETHHOCTH KaK €CTECTBEHHOW (U3UUYECKOU U
WHTEIUIEKTYaJIbHONW TMOTPEOHOCTH, TPYLy KaK TBOPYECKOW JEATENILHOCTH, MO3BOJISIOMICH MPUMEHSTH
3HaHUS Ha TPAKTUKE; COXpAaHEHHE U MOAJepKaHne COOCTBEHHOTO 37I0POBbS U 3/I0POBbSI OKPYKAIOIIUX, B
TOM YHMCIJIe OPTaHM3ALMUs MUTAHUS C YYETOM COCTaBa M DHEPreTHYECKOW IIEHHOCTH THIIH; COOI0JCHNE
npaBHJI 0€30TIACHOTO KCIOJIB30BAHUS BEUIECTB (JIEKAPCTBEHHBIX MPETAapaToB, CPEICTB OBITOBOW XMMUH,
MECTULUIOB, TOPIOYE-CMa309YHBIX MaTepHANIOB M JIp.) B MOBCEIHEBHOW XU3HH, OCO3HAHUE JIOCTIIKEHHUSI
JUYHOTO yCTieXa B TPYIOBOW JEATEIIFHOCTH 32 CYET COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBHH C
COIMAJILHBIMA CTAaHJAPTAMHU W IMOCIICIYIONUM COITHAIBHBIM OJIOOPEHUEM JOCTH)KCHUN HAYKH XHUMHH U
XAMUYECKOTO TIPOU3BOJICTBA VISl Pa3BUTHUSI COBPEMEHHOTO OOIIIECTBa.

Hpaecmeennvie yennocmu: ommuowenue k cebde (0CO3HaHHE COOCTBEHHOTO JTOCTOMHCTBA, YYBCTBO
OOIIECTBEHHOTO JI0JITa, TUCIHUILTHHAPOBAHHOCTh, YECTHOCTh W TPABAMBOCTb, MPOCTOTA W CKPOMHOCTH,
HETEPINHUMOCTh K HECIPaBEeAJIMBOCTH, MPU3HAHHE HEOOXOJAMMOCTH CaMOCOBEPILIEHCTBOBAHUS), APYTUM
MOAAM  (TyMaHHM3M, B3aUMHOE VYB@KEHHE MEXIy JIOAbMH, TOBapHIIEcKas B3aUMOIOMOUIb H
TpeOOBATENHHOCTh, KOJUICKTHBHU3M, 3a00Ta O APYrUX JIIOASIX), Tpupoae (OepekHoe OTHOILIEHHE K e
OoraTcTBy, HETEPIUMOCTh K HApYIIEHUSM OSKOJOTMUYECKUX HOPM U TpPeOOBAHUM, HKOJIOTHYECKU
IPaMOTHOE OTHOIICHHE K COXpaHEHHWIO0 Tuapocdepbl, atMocdepbl, MOoUBbI, OMOChHEphI, YETOBEYECKOTO
OpraHu3Ma; OlleHKa JeHCTBUS BOMPEKU 3aKOHAM MIPUPO/IbL, IPUBOIALIETO K BOZHUKHOBEHUIO TJI00aIbHBIX
npo0sieM); noHumanue HEOOXOJIUMOCTH YBAXKUTEIBHOIO OTHOIIECHHS K JOCTH)KEHMSIM OTEUeCTBEHHOU
HAyKH, UCCIIEI0BATEIbCKON JESATEIbHOCTH POCCUNCKUX YUCHBIX-XUMHUKOB (ITATPUOTUYECKUE UYBCTBA).
Kommynuxamuensle yennocmu: omuouieHue K HOpPMaM si3blKa (€CTECTBEHHOTO M XHMHUYECKOTO) B
pa3IMuYHbIX HCTOYHMKAX uHGpopmauuu (nureparypa, CMMUW, HWurepHer u Ap.); noHumaHue
HeobXxooumocmu: TIPUHATHS PA3IMYHBIX CPEJCTB U MPHUEMOB KOMMYHHKAIMH; MOJydeHUsI WH(OopMaluu
U3 Pa3IUYHBIX UCTOYHHUKOB; apryMEHTHUPOBAHHOM, KPUTUYECKOM OLIEHKM MH(OpPMAIUU, MOJIyYeHHON U3
Pa3IMYHBIX HMCTOYHUKOB; COOOIIEHUS TOYHOW M JOCTOBEpHOW HMH(OpPMAIUU; SCHOCTH, AOCTYIMHOCTH,
JIOTUYHOCTU B 3aBHCUMOCTH OT II€JIM, TIOJTHOTHI MM KPAaTKOCTH U3JNOKEHUsI MHPOPMAIUU; CTPEMIICHUS
MOHATh  CMBICH OOpalIeHHONW K 4YeloBeKy peud (YCTHOW W MUCHhMEHHOM); BEACHHUS Auanora s
BBISIBJICHHS PAa3HBIX TOYEK 3PEHUS HA paccMaTpUBaeMyIO0 MH(OPMAIINIO; BBIPAXKEHUS JIMYHBIX OLIEHOK U
CYXJCHUI; MPUHATHUS BBIBOJA, KOTOPBIH POpMHUpYETCs B MPOLIECCE KOMMYHHUKAIUH.

Icmemuueckue YeHHOCHU: NO3UMUBHOE Y)YBCNEEHHO-YEHHOCMHOEe OMHOUuleHUe: K OKPYKaIoIEMy MUPY
(kpacoTa, COBEpIIIEHCTBO U TapMOHHUSI OKPYKAIOIIEH MPUPOIBI K KOCMOCA B IIETIOM); IPUPOTHOMY MUPY
BEIIECTB U MX MPEBPAIIEHUI HE TOJBKO C TOYKU 3PEHHUs MOTPEOUTENS, a KaKk K HCTOYHHUKY MPEKPacHOro,
TapMOHUYHOTO, KPAacHBOTO, IMOJAYUHSIONIETOCS 3aKOHOMEPHOCTSM, IMPOIMOPIUOHAIBLHOTO (HA MpHUMEpe
B3aMMOCBSI3U CTPOEHHS U CBOMCTB aTOMOB W BEIIECTB); BBIIIOJHEHUIO YUEeOHBIX 3a7ad KaK K MpPOIeccy,
JOCTABJIAIOLIEMY SCTETUYECKOE YIOBOJLCTBHE (KpacuBOE, M3SAIIHOE pElIeHHE MM JI0Ka3a- TEJbCTBO,
MPOCTOTa, B OCHOBE KOTOPOW JIGKHUT TAPMOHUSA); NOHUMAHUE HeoOX00uMocmu W300paXeHUs] UCTHHBI,
HAayYHBIX 3HAHUN B UYyBCTBEHHOW (opMe (HAmpumep, B TPOU3BEICHUSX HCKYCCTBA, MOCBSIIEHHBIX
HAyYHBIM OTKPBITUSIM, YICHBIM, BEIIECTBAM U MX MPEBPAIICHUSIM).



S. JIn4HOCTHBIE, MeTaNpeIMeTHbIC M NPeAMEeTHbIC Pe3yJbTaThl 0CBOCHHS Kypca

XMMHAHN

ITo 3aBepuIeHUIO Kypca XUMHUHU Ha ATarie OCHOBHOTO 00IIero 00pa3oBaHus BBITYCKHUKHA OCHOBHOM
LIKOJIbI IOJIKHBI OBJIAJIETh CIEAYIOUIUMU PE3YIIbTaTaMuU:

JINYHOCTHBIE Pe3yJIbTAThI:

1) ocosnanue cBOEW STHHYCCKOW NPUHAIICIKHOCTH, 3HAHWE HCTOPUU XHUMHH W BKJIAJa POCCHUCKOM
XUMHUYECKON HayKH B MUPOBYIO XHUMHUIO;

2) popmuposanue OTBETCTBEHHOTO OTHOIICHHWS K TO3HAHHUIO XHMHH; TOTOBHOCTH H CHOCOOHOCTH
YYaIIUXCs K CAMOPA3BUTHIO M CaMOOOpa30BaHMIO HAa OCHOBE M3YyYEHHBIX (DaKTOB, 3aKOHOB M TEOPHUI
XMMHH; OCO3HAHHOTO BBIOOPA U MOCTPOCHHUE MHAMBHUIYAJIbHOM 00pa30BaTEeNIbHON TPACKTOPHUH;

3) ¢opmuposanue NETOCTHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpPa, HEOTHEMJIEMOIN YacThlO0 KOTOPOW
ABJISICTCA XUMHUUYCCKAsA KapTUHA MHUPaA,

4) oenadenue COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAyKH M OOIIECTBCHHOM
IMPAaKTUKH, B TOM YUCJIE 1 XUMHUYCCKUM,

5) oceoenue conuanbHBIX HOPM, MPaBUJ TMOBEACHUS, pojicii ¥ (OpPM CONUAIBHOW JKHU3HU B COI[HYME,
MPUPOJIE M YaCTHOW >KU3HM Ha OCHOBE OHKOJIOTHYECKOW KyIbTYyphl M 0€30MacHOTO OOpaimieHus ¢
BCIICCTBAMU U MaTCpUaAIaMU;

6) gopmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMU M B3POCIBIMU B
mporecce 00pa3oBaTEIbHOM, OOIIECTBEHHO IIOJIE3HOHM, Y4eOHO-HCCIIEI0BATEIbCKOM, TBOPUYECKOW |
JPYTUX BUAOB JIESATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

MeranpeaMeTHbie pe3yJabTaThI:

1) onpeoenenue ueneii cOOCTBEHHOr0 0OYUYEHHs, IIOCTAHOBKA U (POPMYIHPOBAHUE I ceOs HOBBIX 3a/1ay;
2) naanuposanue MyTel MOCTIKEHHS KeIaeMoro pe3yibrarta 00y4eHHss XUMUN KaK TEOPETHUECKOro, TaK
Y 3KCIIEPUMEHTAIILHOTO XapaKTepa,

3) coommecenue CBOUX NEUCTBHH C IUIAHUPYSMBIMH PE3YJIbTaTaMH, OCYujecmeieHue KOHTPOJS CBOSH
JESTEIBHOCTH B MPOIECCE IOCTHKEHUS Pe3ylibTaTa, onpedeienue Crioco00B NEHCTBUN MPH BBHITOJTHEHUN
71a00paTOPHBIX U MPAKTHYECKUX PadOT B COOTBETCTBHH C MPABHIIAMHU TEXHUKU 0E30MIACHOCTH;

4) onpedenenue WCTOYHMKOB XHMHYECKOW HHGPOPMAIMH, T[OJy4YeHHEe U aHaau3 e€, CO3/aHHe
WHGOPMAIIMOHHOTO MPOJIYKTa H €ro MPE3CHTAIIUS;

5) ucnonvszosanue OCHOBHBIX HMHTCIUIEKTYyalbHBIX OIEpalMii: aHajdu3a W CHHTE3a, CPaBHEHHUS W
cCHCTEMaTH3alluK, OOOOUICHUS W KOHKPETU3AllH, 6bli6leHUe TPUYHMHHO-CICICTBCHHBIX CBS3¢H U
nocmpoenue JIOTUYECKOTO PACCYXKICHUS W yMO3aKIHOUeHUs (MHIYKTUBHOTO, JEAYKTHBHOIO H TIO
aHAJIOTMH) Ha MaTepHalie ECTECTBEHHO-HAYYHOTO CO/ICPIKaHNUS;

6) ymenue co3naBaTh, MPUMEHSATh M MIPEOOPA30BHIBATh 3HAKH M CHMBOJIBI, MOJICITH M CXEMBI ISl PEIICHHUS
y4eOHBIX U MMO3HABATEIbHBIX 33/1aY;

7) ¢popmuposanue n pazeumue SKOJOTHIECKOTO MBIIUICHHS, YMEHHE MPUMEHSTh €r0 B MO3HABATEIBHOM,
KOMMYHHKATHBHOM, COIIMATTbHON MTPAKTHKE U MPOPeCcCHOHATHHON OpUEHTAIIHH;

8) eenepuposanue nnen u onpeneIeHnue CpeacTB, HEOOXOUMBIX JUIS UX peai3allnu.

IIpenmeTHble pe3yabTaThl:



1) ymenue 0003HaYaTh XMMUYECKUE AIEMEHTBI, HA3bIBATh X U XapaKTEPHU30BATh HA OCHOBE TOJIOKCHUS B
nepuoanudeckon cucreme /. 1. Menneneesa;

2) gopmyruposanue W3Y4CHHBIX TOHSATHIA: BEIIECTBO, XUMHUYCCKUH 3JIEMEHT, aTOM, MOJICKYJA, HOH,
KaTHOH, aHUOH, MPOCTOE U CIIO’KHOE BEIIECTBO, XMMHUYECKAsi PEaKIHsl, BUJbl XUMHUUECKUX PEAKIUN U T.
I.;

3) onpedenenue o GopMyiiaM COCTaBa HEOPraHUYECKUX M OPraHUYECKHX BEIECTB, BAJICHTHOCTH aTOMOB
XAMUYECKUX JI€MEHTOB WJIH CTETICHU X OKHUCIICHUS;

4) nonumanue vHHOPMALIUH, KOTOPYIO HECYT XMMUYECKUE 3HAKU, GOPMYIIbI U yPABHCHHS;

5) ymenue rnaccuguyuposamv TpPOCTbIe (METAIBI, HEMETAJUIBI, OJArOpoAHBIC Ta3bl) U CIOKHBIC
(OmHapHBIE COCNMHEHHS, B TOM YHCIE€ W OKCHABI, a TaKXKe THUAPOKCHIBl — KHCIOTHI, OCHOBAHUS,
amM(OTepHbIE THIPOKCUIBI — U COJIN) BEIECTBA;

6) gopmyruposanue TIEPUOANIECKOTO 3aKOHA, 0ObACHEHUe CTPYKTYPHl M HH(POPMAIHH, KOTOPYIO HECET
nepyuoAndeckas cucrema xumudeckux oanemeHtoB . WM. MenneneeBa, packpvimue 3Ha4YCHUS
MEPUOINIECKOTO 3aKOHA;

7) ymenue xapaxmepuzoeéamv CTPOCHUE BEIIECTBA — BHIbl XUMHYECKHX CBSI3CH M THIIBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue CTpoeHHS aTOMOB XHMHUYECKHX JJIEMEHTOB C TOPSIKOBBIMH HOMmepamu 1—20 u 26,
omoobpadicerue NX ¢ MOMOIIBIO CXEM;

9) cocmasnenue GopMys OKCHIIOB XUMHUUECKHX HIEMEHTOB U COOTBETCTBYIOIIUX UM THIPOKCHIOB;

10) nanucanue cTPYKTYpHBIX (GOPMYT MOJICKYJISIPHBIX COCITUHEHHH M (POPMYIBHBIX €IMHUII HOHHBIX
COEJJMHEHUH 110 BaJICHTHOCTHU, CTENICHU OKUCIICHHSI WM 3apsily HOHOB;

11) ymenue popmynupoeams 0OCHOBHBIE 3aKOHBI XUMHU: MOCTOSIHCTBA COCTaBa BEIECTB MOJICKYJISIPHOTO
CTPOEHHS, COXPAHEHUS MacChl BEIIECTB, 3aKOH ABOTaipo;

12) ymenue ¢opmynuposams OCHOBHBIC TOJIOKCHUS aTOMHO-MOJICKYJSIDHOTO YUYCHUSI W TEOPHUH
IEKTPOIUTUYECKON TUCCOLUALINH;

13) onpeodenenue NpU3HAKOB, YCIOBUIA IPOTCKAHHS U IPEKPALICHUS XUMHYCSCKUX PEAKIIHH;

14) cocmasnenue MONEKYISPHBIX YpPAaBHECHHH XUMHUYECKHX PEaKIHH, I[OJTBEPKIAOUIMX OOIIHe
XMMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX BELIECTB U OTPAXKAIOIIMUX CBA3M MEXIY
KJIacCaMU COEAMHEHUI;

15) cocmasnenue ypaBHEHHI peakiyii ¢ y4acTHEM DJICKTPOJIUTOB TAKXKE B HOHHOH (opme;

16) onpedenenue N0 XMMUYECKAM YPaBHEHUSIM MPUHAIICKHOCTH PEAKIMN K ONPEACIEHHOMY THITY I
BUJLY;

17) cocmasnenue ypaBHEHHH OKHCIHTEIbHO-BOCCTAHOBHTEIIBHBIX PEAKIMH C HOMOIIBIO METO/a
3JIEKTPOHHOIO OanaHca;

18) npumenenue MOHATHI «OKHUCIICHUE» H «BOCCTAHOBJICHHE JUIS XapaKTEPUCTUKH XUMUYECKHX CBOWCTB
BEIIIECTB;

19) onpedenenue ¢ TOMOLIBI KAUECTBEHHBIX PEAKIHMH XIOPHI-, Cyl1b(daT- H KapOOHAT-aHHOHOB H
KaTHOHAa aMMOHHMSI B PacTBOPE;

20) o6wsicHenue BIUSIHUS PA3THMYHBIX (JaKTOPOB Ha CKOPOCTh XUMUYECKHUX PEaKIIunii;

21) ymenue xapaxmepuzoéams TIOIOXKEHHE METANIOB W HEMETAJUIOB B INEPHOIMUYECKON CHCTEME
3JIEMEHTOB, CTPOEHHE UX aTOMOB M KPUCTAJJIOB, 00IIME (PU3NYECKUE U XMMUYECKHE CBOWCTBA;

22) 06vscHeHue MHOTOOOpa3usl MPOCTHIX BEUIECTB SBJICHUEM AIIOTPOITUH C YKa3aHHEM €€ TPUYMH;

23) ycmanosienue pazIMIiid THAPO-, TUPO- U JIEKTPOMETAILTYPTHU U WITIOCMPUPOGAHIE STHX Pa3INuuil
IpUMEpaMHU MPOMBIIIIJICHHBIX CIIOCO00B MOJTY4YEHHUsI METAJIIOB;

24) ymenue oasamw 00Uy xapakTepucTuky snemeHToB |, Il, VIIA Tpymm, a Ttaxke Bojopona,
KHCJIOpoJa, a30Ta, cepbl, ¢ocdopa, yriepoga, KpeMHHUS U OOpa30BaHHBIX MMM MPOCTHIX BELIECTB U



Ba)XHEHIINX COCMHEHUH (CTPOCHHE, HAXOXKICHUE B MPUPOJIE, MOIydCHUE, PU3MUSCKHE U XHUMUYCCKHE
CBOMCTBA, MPUMEHEHUE);

25) ymenue onucvieams KOPPO3UIO METAIUIOB U CIIOCOOBI 3AIIUTHI OT HEE;

26) ymeHue npouz6o0ums XUMHUYECKHE PacyEThl C UCIOIb30BAHHEM MOHSATHI «MaccoBasi OIS BELIECTBA
B CMECH», KKOJIMYECTBO BEIIECTBAY, «MOJISIPHBIH 00bEM» 110 (OpPMYJIaM U YPaBHEHUSIM PEaKIIHii;

27) onucanue CBOWCTB U MPAKTUYESCKOTO 3HAUYCHHS U3yYCHHBIX OPraHMYCCKUX BEIIECTB;

28) evinoiHenue O0O3HAUCHHBIX B IPOrpaMME JKCIICPUMEHTOB, PACNO3HABAHUE HEOPTAHUYSCKUX
BEIIIECTB [0 COOTBETCTBYIOIIUM TPH3HAKAM;

29) cobnrooenue npaBuil 0€30MACHON PadOTH B XUMUYECKOM KaOUHeTe (J1abopaTopun).

CucreMa OLIEHKMH:

1. Ouenka YCTHOTO oTBeTAa
OT1merka «5»:

- OTBET NOJIHBIN U PaBWIBHBIN HA OCHOBAHUH U3Y4YE€HHBIX TEOPHIA;
- MaTepuall U3JI0KEH B ONPEICICHHON JIOTHYECKOW MOCIIEN0BATEIBHOCTH, JIUTEPATYPHBIM
SA3BIKOM;
- OTBET CaMOCTOSATEIIbHBIN.
OTMeTKa «4»;

- OTBET NOJIHBIM U MPAaBWJIBHBINA HA CHO BAHWM U3YyYEHHBIX TEOPHl;

- MaTepHal U3JI0OKEH B OMPEACIICHHON JIOTHYECKON MOCIEA0BATEIbHOCTH, TIPU TOM JOIYIICHBI
JIBE-TPH HECYITIECTBEHHBIE OIMOKH, HCTIPABJICHHBIE TIO TPEOOBAHUIOYUUTEIIS.
OTMeTKka «3»:

- OTBET TOJHBIM, HO TIPK OSTOM JOMYyIIEHa CYIIECTBCHHAas OMMMOKAa WM OTBET
HEIIOJIHBIA, HECBI3HBIH.
OTtMmeTKa «2».

- [Ipu  OTBECTC 06Hapy>KeHo HCIIOHMMAHHUE Y4allUMCAOCHOBHOI'OCOACPIKAHUSA yqeGHoro
Mar€puaia HWJIHW JOONYIICHBI CYHICCTBCHHEIC OH_II/I6KI/I, KOTOPBIC y‘IaHIHfICH HE MOXET
HUCIIPABUTH IIPHU HABOAAIINX BOIIPOCAX YYHUTEIIA, OTCYTCTBUC OTBETA.

2. Ouenka IKCIEPUMEHTAJIbHbIX YMEHHU I

OneHka cTaBUTCS Ha OCHOBAHWW HAONIOJIEHUS 32 YYalIMMHCS U MHUCbMEHHOTO OTYeTa 3a
pabory.
OTtmeTKa «5»:
- paboTa BBINIOJHEHA MTOJTHOCTHIO M MPABHIIBHO, C/ICJIaHbl MPABHIIbHBIC HAOIFOACHHS UBBIBOIBI;

- JKCHEPUMEHT OCYILIECTBJICH 1O TUIAHY C YUETOM TEXHHKH O€30TacCHOCTH M MPaBHJI pabOTHI C
BEILlECTBAMU HOOOPYJOBAaHUEM;
- TPOSIBJICHBI OPTraHU3AIMOHHO - TPYOBBIC YMEHHS,ITOICPKUBAFOTCS
YHCTOTA PAdOYETO MECTa U MOPSIIOK (Ha CTOJIE, SKOHOMHO MCIIOJIb3YIOTCS PEaKTUBBHI).
OtMeTKa «4».
- paboTa BBITIOJIHEHA MPABUJIBHO, CHIEJAaHbI MMPABWIbHBIC HAOMIOJACHUS W BBIBOJBI, HO IPH
ATOM JKCIIEPUMEHT TPOBEJICH HE MOJHOCTHIO MJIM JOMYIICHBI HECYIIECTBEHHBIC OMIMOKU B
paboTe ¢ BelecTBaMu U 000PyI0OBaHUEM.



OTMmeTka «3»:

- paboTa BBINOJIHEHA MPABWIBHO HE MEHEE YeM HAIOJOBHUHY WM JOMYIICHA CYIIECTBEHHAs
omuOKa B X0Jie SKCIEPUMEHTA B 00BsSICHEHUN,BO)OPMIICHUN pabOThI, B COOIOJCHUN TTPaBUII
TEXHUKU 0€30MacHOCTH Ha paboTe ¢ BEUIECTBAMU M 000PYIOBAaHHEM, KOTOPAsi HCIPABISAETCS
MOTPEOOBAHUIO YIUTEIIS.
OrMmerka «2»:

- JOTYIIEHKI JBe (M 0OJiee) CYIIECTBEHHBIC OMIMOKH B XOJE€: SKCIIEPUMEHTA, B OOBSICHCHUH, B
opopmiieHHH pabOTBI, B COOJIOJICHUM TPABWJI TEXHUKH OE30MaCHOCTH Tpu paboTe ¢
BEIIECTBAMU H  00OpYyIOBAaHUEM,KOTOPBICYUAIIMIICSI HE MOXKET HCHPABUTh JaXKe 110
TpeOOBAHUIO YUUTES;

- paboTa HE BBITIOJHEHA, Y YYAIIETOCsS OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHHUS.

3. Onenka ymenuii pemarb pacueTHble 3agaun OTMerka
«5»:
- B JIOTHYECKOM pacCy)KJICHWW W pENICHWH HeT OImMOOK, 3aj]ada pelieHa
paIrMoHaTBHBIMCIIOCOO0M;
OtMmeTKa «4»:
- B JIOTHYECKOM PACCYKJCHHH W PEIICHHS HET CYIIECTBEHHBIX OIMIMOOK, HO 3a/iadya perieHa
HEpaIMOHAIBHBIM CIIOCOO0M, WJIH JIOTYIIIEHO He 00Jiee ABYX HECYIIECTBEHHBIXOIHOOK.
OtmeTKa «3»:
- B JIOTUYECKOM PACCYXJEHUU HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIIEHa CYIeCTBCHHAS
omuOKa B MaTEMaTHYECKUXPACUETaX.
OTMeTKa «2»:
- WMEETCS CYIIECTBCHHBIC OITMOKHU B JIOTHYECKOM PACCY)XKICHUH U B PEIICHUH,
- OTCYTCTBHE OTBETa Ha3aJIaHUE.
4. Ouenka NHCHLMEHHBIX KOHTPOJLHBIX pador OTMeTKa
«5»:
- OTBET NOJIHBIN M MPaBWJIbHBIN, BO3MOKHA HECYIIIECTBEHHAS OIINOKA.
OtMmeTKa «4»:
- OTBET HEMOJIHBIN WK JOMYIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
OtMeTKa «3»:
- paboTa BBINOJIHEHA HE MEHEE YeM HAIOoJOBHHY, JOMYIIEeHa OJHA CYIIECTBEHHas OIIMOKa U
IIPH 3TOM JIBE-TPUHECYIIIECTBEHHBIE.
OTMeTKa «2»:
- paboTa BBHINIOJHEHA MEHbBIIE YeM HAMOJOBUHY WU COJAEPKUT HECKOJIBKO CYIIECTBEHHBIX

OIINOO0K;

- pa60Ta HCBBIIIOJIHCHA.

IIpu oueHke BBINOJHEHHUS NHCbMEHHON KOHTPOJILHOW pPabOThl HEOOXOJIUMO YYHUTHIBATH
TpeGoBaHUs eAMHOTO oporpaduyeckoro pexuma

5. OleHKa TecTOBbIX padoT

TecThl, cocrosiiue U3 MATH BOMPOCOB MOKHO HCIOJIB30BATh IMOCJE U3YYEHHs KaXKJIOTO Marepuaia
(ypoka). Tect u3 10-15 BompocoB wucmonb3yeTcst ais mepuoanudeckoro koHtpois. Tect uz 20-30
BOIPOCOB HEOOXOTMMOUCIIONB30BATh JIJIsl HUTOTOBOTO KOHTPOJIL.



[Ipu o1leHUBaHUU KCIIONB3YETCS CIIEAYIOIas IIKaja;
J1s1 TecTa U3 5 BOIIPOCOB

® HET OIINOOK — OLEHKA «5»;
* O[IHA OIIMOKA — OLEHKAa«4»,
* B OIINOKN — OLEeHKa«3»;

* TPU OIIUOKU — OIEHKA«2».

Jla Tecta 3 30 BOOpOCOB:

* 25-30 nmpaBUIIHLHBIX OTBETOB — OTMETKA «5»,
* 19-24 npaBUIHHBIX OTBETOB — OTMETKA «4»,
* 13-18 mpaBUIHHBIX OTBETOB — OTMeETKA «3»;

* MeHbIlEe 12 TpaBUIBHBIX OTBETOB — OTMETKA «2».
OneHKa BBINOJHEHUS TECTOBbBIX 3a/IaHUN:

o  OtrMmeTKa «5»: yJamnuiics BBITOJIHII TecTOBBIC 3amanus Ha 85 — 100%.

e OtTMmeTKa «4»: yJanuiics BBITOJHUI TECTOBBIC 3aanus Ha 65 — 84%.

e Otrmerka «3»: yJamuiics BBITIOJHII TECTOBBIC 3aanus Ha 49 — 64%.

e  OrMeTKa «2»: yyaniuics BBITIOJIHIII TECTOBBIE 3a1aHus MeHee 4yeM Ha 49%.

KoHTpoJibHO-U3MepuTeIbHbIE MaTepuadbl TMpeAHA3HAYEHBI JJII TPOBEPKH YPOBHS YCBOCHHS
y4eOHOTO0 MaTephajia Ha OCHOBAaHWM O0O0pPa30BaTEIHPHOTO MHHHUMYyMa COJEpXKaHUsS OO0pa3oBaHUSA W
TpeOOBaHUN K YPOBHIO TMOATOTOBKH BBIMYCKHUKOB IIKOJ. OHM COCTaBJICHBI HAa OCHOBE MHOTOJIETHEH
MeIarOTUYECKON MPAKTUKH C YIETOM Pa3IMYHBIX METOAMYECKUX pa3pabOTOK.

ITo Bcem mmaBam Kypca U UX paszefiaM MpeaaaraeTcs TeKYIHi U TEMaTHYECKUl KOHTPOJIb 3HaHUHN U
yMeHUH B GOpME XUMUYECKUX TUKTAHTOB U TECTOB, CAMOCTOSATEIbHBIX U KOHTPOJBHBIX PabOT. 3amanus
0001X BapraHTOB pabOT CXOHBI TIO COJIEPIKAHMIO U XapaKTEPy BBIMOJHACMBIX YICOHBIX €W CTBUM.

st opranm3aiuu 3pQGeKTUBHON pabOThI BCETO KJlacca C YY€TOM WHIWBHUIYAJIbHBIX CITIOCOOHOCTEH
Ka)XJIOTO y4aIlerocs B psjie padoT, BXOJSIIMX B TTOCOOME, MPEICTABICHBI 3a/IaHUs PA3IUYHBIX YPOBHEH
CIIOJKHOCTH.

HezameHMMBIM MOMOIIIHMKOM Tiefarora B KOHTPOJIE 3HAHUN SBIISIFOTCS 3aaaHus B Gopme Tecta. Mx
MOYHO HMCIIOJIb30BaTh Ha Pa3HBIX 3TAIax y4eOHOTO Mpoliecca:

* MpPU U3yYEHUU HOBOT'O MaTepuaa;

* Ha 3Tare 3aKpeIuieHUs] U3y4eHHOTO0 MaTepuana;

* Ha ypokax 0000I11a011ero NoBTOPEHHUS,

* MPU TEKYIIEM U TEMATUYECKOM KOHTPOJIE 3HAHUM, YMEHUN U HABBIKOB YJallIUXCH;

* NP MOJATOTOBKE YYalTUXCs K 9K3aMeHaM KakK B YCTHOM, TaK U B MUCbMEHHOM (popme, 0COOEHHO B

dopme EI'D.

JIns KaxxJ10M TeMbl M €€ pa3AesioB MPEeJI0KEHbI TECTOBbIE 3a/JaHMsI PA3HOTO YPOBHS CIIOKHOCTH B
JBYX BapHaHTaX, paccuuTaHHble Ha 15—35 MuH Wi Ha 1enbld ypok. [[ns BbICTaBJIEHMS OLIEHKH
MpeAJIaraeTcsl UCMOIb30BaATh CIAEAYIOUIYIO TPOUEHTHYIO IIKaTy:

35% BBITTOJIHEHHBIX 3aJJaHUH — OIIEHKA «2»;

36—61 % — o1reHKa «3»;

62—85% — orreHka «4»;

86—100% — orreHKa «5».

B 3aBucumMocTH OT pe3yinbTaTOB BHITIOJHEHHUS pa0OThl YUUTETh MOKET BHOCUTD B TIPEIIOKEHHYIO
CUCTEMY OLICHUBAHUsI KOPPEKTUBHI, IOCKOJIbKY OCHOBHAS LI€JIb KOHTPOJISL B JAHHOM Cllydyae — He



COOCTBEHHO BBICTABJICHHE OLIEHKH, a OTIPEJIeICHNE YPOBHS YCBOCHHUS YIalIUMHCSA y4eOHOTO MaTepuana u
HaIpaBJICHUH JajbHEIeld paboThl Ha/l MOBBIIIEHUEM KaueCTBa 3HAHUMN

3ananue moxa mudpoit 1 onenuBaercs 3 Gamtamu; mod mudpoi 2 — 5 Gamnamu; nox nudpoii 3-8
Oammamu. 3aaHusl, OTMEUCHHBIE *, — JIJIS1 HHIMBHyaIEHOTO BBHITIOJHEHUS.

Ecnu He yka3aHo nHOE, Ka)K/IbIi OTBET YacTel OLIEHUBAETCS:

» yactTu A — 2 Oaiamu;

» yactu B — 4 Oannamu;

+ gactu C - 6 Gayutamu.

Onnako He Bce ydyalluecs MPUCTYNarT K 3amaHusaM 4actd C u Tem Oojiee BBITIOJHSIOT HUX
MOJIHOCTBI0. UTOOBI MOBBICHTH MOJIOKHUTEIHHYIO MOTHUBAIIMIO K BHITTOJIHEHHIO 3a/1aHui yactu C, yauTensb
MOJKET OOBSBUTH O BBICTABJIICHUH T10 pe3ybTaTaM TeCTa JBYX OIICHOK: TIepBOil — 3a yacTh A u B, a BTO-
poit — 3a yactb C — € UCIOJIb30BAHNUEM MPOIIEHTHOM IIKAJIbl OLEHKN 3HAaHUM.

Bonpocsl At Bcex BHIIOB KOHTPOJISL 3HAHWK COCTaBJICHBI TaKHMM 0Opa3oM, YTOOBI MeNaror ¢ ux
MOMOIIIBI0O MOT BBISIBUTH 3HAHHS YYaIlUXCS 10 BCEM Y3JIOBBIM BOTIPOCAaM TJIaBbl M pa3ziena Kak Ha
0a30BOM YpOBHE, IrJe HEOO0XOJAMMO TOJBKO BOCHpPOU3BEIEHHE Y4EeOHOro marepuana, Tak M Ha
YCIIO)KHEHHOM YpOBHE, T/ie TpeOyeTcs yMEHWE aHaJW3hpOBaTh W CpPaBHHUBATH JaHHBIC, TPHUMEHSS
TBOpUYECKHE CIIOCOOHOCTH.

Bce oOydatomyie BUABI KOHTPOJIS MPEINOJAaraloT KOJUIEKTUBHYIO JESTENFHOCTh YYallluXxcs 00 B
nape, JIn0o B TPYIIIIE U CAaMOTIPOBEPKY.

[Ipn moAroToBKe K KOHTPOJIbHBIM paboTaM HeoOXOoauMO OOpaTHTh BHHMAaHHE Ha 3aJaHHsl YPOKOB
o6o0mrIaromero moBTopeHusi. B 3ToMm ciydae ydammecs B COOTBETCTBHHM CO CBOMMHU CIIOCOOHOCTSIMH
OTPEENAIOT Ui ce0sl 3aaHNs, KOTOPbIE MOTYT BBITIOJHUTb.

PacyetHble 3a1aun pa3IMUHbBIX TUIIOB M YPOBHEH CIOXKHOCTU MPEICTABJICHBI B TOcOOUU O0KaMu, a
TaK)Ke BKJIIOYEHBbI B pa3Hble BHUbl KOHTPOJIS 3HAHWM. YUHUTENIb MOXKET M0 JKeJTAHUI0 BKIIOYATh UX Kak
JOTIOTHUTENBHOE 3aJaHKe B JII0OOM BUJ KOHTPOJISI WM MpeJiaraTh Y4aluluMcsl OTAENbHbIE CaMOCTOS-
TeJbHbIe PabOTHI IO PELICHUIO MOIOOHBIX 3a1au.

IIpoBeneHne XUMHUYECKOT0 TUKTAHTA

3amanus Uit 000MX BapUAHTOB KPATKO 3allMCHIBAIOTCS Ha JIMIEBOH CTOPOHE JIOCKHM WM Ha
KOJIOTPaHCITApaHTE; OTBETHI Ha BOMPOCHI XKEJIATEIIPHO HAIKMCaTh HA OOPAaTHOM CTOPOHE JOCKH HIIH TaKKe
Ha KOJIOTpaHCHapaHTEe. YUWUTENb 3a4UTHIBAET COJIEpP)KaHUE BOIPOCA, ydalllMecsl 3alliChIBAlOT OTBET B
TeTpaIsX.
ITo OKOHYaHHMH JUKTaHTa MPOBOIUTCS CAaMOIIPOBEPKa:

+ OIIMOOK HET — OILIEHKA «5»;

« gomyieHbl 1—2 ommoku — «4»;

* JOMYIIEHBI 3 OMMOKH — «3».

B 3aBHCHMOCTH OT CTENEeHHM MOJATOTOBJICHHOCTH YYAIIUXCA YYUTENb MOXKET U3MEHHTh KpPUTEepHUit
OIICHKH paboT B MOJIB3Y YUCHHUKA.



Coaepikanue yueOHOr0 npeamera
Xumus 8 kiace
(70 yacoB, 2 yaca B He/1eJI10)
HavajbHble NOHATHA U 3aKOHBI XUMHH(21 Yac)

Tena u BeniectBa. CBoiicTBa BelIecTB. DTaJOHHBIE (PU3NIECKHE CBOMCTBA BemlecTB. Marepuaisl U
MaTepuaiioBesieHre. Pob XMMHM B JKM3HUM COBPEMEHHOro obmiectBa. OTHOIIEHHE OOIIECTBA K XMMHUU:
xemodumus u xemopoous.

Meroast u3ydyeHuss xumuu. HaOmonmenue. OxcnepumeHT. MogenupoBanue. Mojaenu
MaTepHUaJbHbIE U 3HAKOBbIE UM CUMBOJIbHBIE.

I'azpr. XKunkoctu. TeEpaplie BemecTBa. B3anmHble Iepexoapl MEKly arperaTHbIMA COCTOSIHUSMHU
BEIIIECTBA: BO3TOHKA (CyOimMmanus) U JaecyOomuManusi, KOHACHCAIUS W UCMapeHue, KPUCTaUIU3alus U
IJIaBJICHHUE.

dusznyeckue sABIeHUA. YUCThIe BEIECTBA U CMECH. | OMOTeHHbIE U TeTeporeHHbie cmecu. CMecu
razoo0passble, kuakue U TBEpAble. CrnocoObl pa3feneHus cMecel: NeperoHka, Wid JUCTHILISALUS,
OoTCcTavBaHue, GUIbTPOBAHME, KPUCTAJUIM3AIMS WM BhIapuBaHue. XpoMarorpadus. [Ipumenenue atux
croco0o0B B TaOOpaTOPHOM MIPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XHWMHUYECKHE IEMEHTBL. ATOMBI U MOJIEKYJbl. IIpocThie 1 cinokHbIE BemecTBa. AJIIOTpONuUs Ha
npuMepe Kuciaopoaa. OCHOBHBIE MOJIOKEHHSI aTOMHO - MOJIEKyJsipHOTO ydeHus. Monsl. BemecTtBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.

3HaKu (CUMBOJIBI) XMMHUYECKUX 3J€MEHTOB. MHpOpMaius, KOTOPYIO HECYT 3HAKU XMMHUYECKUX
AJIEMEHTOB. DJTHUMOJIOTHS Ha3BaHUM HEKOTOPHIX XUMHYECKUX 3JeMeHTOB. llepmonmyeckas Tabnuia
xuMuueckux anemeHToB . M. MenneneeBa: KOPOTKOMEPUOAHBIA M JJIMHHONEPUOHBIA BApUAHTHI.
[lepuoasl u rpynnsl. ['naBHas u nobounast moArpynmsl, uau A- u b-rpynnel. OTHOCHTENbHAS aTOMHAs
Mmacca.

Xumuyeckue (opmynbl. UHaekcel u ko3dduumentsl. OTHOCUTENbHAS MOJIEKYJspHas Macca.
MaccoBasi 10711 XUMUYECKOTO 3JieMeHTa B coenuHeHUH. MHpopMmaius, KOTOpYI0 HECYyT XUMHUYECKHE
hopmyIIBI.

BanentHocts. CTpykTypHble (QOpMyibl. XUMHUYECKHUE AJIEMEHTHI C TOCTOSHHOW U MEepeMEHHOU
BaJICHTHOCThIO. BbIBOA  Qopmysnsl coeauHeHHus 10 BaleHTHOCTH. OmpeneneHue BaJeHTHOCTH
XMUMHUYECKOTO 3yieMeHTa 1o (opmyne BemectBa. CocTaBieHUE Ha3BAaHUN COCIUMHEHHM, COCTOSIIIMX W3
JBYX XUMHUYECKHX BJIEMEHTOB, 10 BAJICHTHOCTH. 3aKOH ITOCTOSHCTBA COCTaBAa BEIIECTB.

XuMHUecKue peakuuu. PeareHTbl W NpoAyKThl peakuuu. lIpu3HakKM XMMHUYECKMX pEaKIHil.
VYcnoBus ux NpoTeKaHusl U OpekpaileHus. Peaknuu ropeHus. DK30TEpMUYECKUE U SHAOTEPMUUYECKUE
peaKkiuu.

3aKOH COXpaHEHMsS] MacChl BEIIECTB. XUMHUYECKHE YypaBHEHHs. (CoOCTaBlieHHE XUMHUYECKHX
ypaBHeHuil. Uadopmarus, KOTOpyro HECET XMMHUECKOE ypaBHEHUE.

Knaccudukarus XMMHUYECKUX PEaKIUi MO COCTaBYy W YHMCIY PEareHTOB U MPOIYKTOB. THUIIBI
XUMHUYECKUX peakuui. Peakiuu coeanHeHUs, pazNoKeHUs, 3aMelleHus U oOmena. Kartamuzatopsl u
KaTaus.

JdeMoHcTpanuu
* Komneknus MarepualioB U U3AEIUN U3 HUX.



©oOoNOoO Ok wdNPE

Mojenu, HCroIb3yeMble Ha YpoKax (PU3KMKH, OMOJIOTUH U TeoTpaduu.

OOBEMHBIE U IAPOCTEPKHEBBIE MOJICIN HEKOTOPHIX XMMUYECKHX BEILIECTB.

Mogenu KpUCTAIIIMYECKUX PELIETOK.

Cobupanue npubdopa A MOJIy4eHUs Ta3a U MPOBEPKa €ro Ha TePMETUYHOCTb.
Bosronka cyxoro npfa, ojaa nin HagTaanHA.

ArperaTHble COCTOSIHUS BOJIBI.

Pa3nenenue qByX HECMEIINBAIOIIUXCS KUJIKOCTEN C IOMOIIBIO AETUTEIbHON BOPOHKH.
Juctunnarop u ero padora.

YcranoBka st GuIbTpoBaHUS U € paboTa.

YcTraHoBKa /715 BeIapuBaHus U €€ padoTa.

Konnekuust ObITOBBIX TpUOOPOB /17151 GUIBTPOBAHUS BO3yXa.

Pa3nenenue kpacsuiero Bemectsa aoMactepa ¢ HOMOIIbI0 OyMaXKHOIM XpoMaTorpapu.
Mopenu anaoTpONHBIX MOAU(HUKAIIAN YTIAEPOIa U CEPHI.

[Tony4yenue o30Ha.

Hoprperst M. 5. Bepuennyca u JI. M. Menzeneesa.

KopoTkonepro1HbIi 1 ITMHHONIEPUOIHBIN BapuaHThl [lepuonnueckoi cucremst 1. U.
Menpeneesa

KoHcTpyrpoBaHue mapocTepKkHEBbIX MOJAEEN MOJIEKYI.
Anmnapar Kunna.

Pa3noxxenne 6uxpoMara aMMOHHUS.

['openue cepbl 1 MarHueBOMU JICHTHI.

[Toptpetsr M. B. JlomonocoBa u A. JI. JlaBya3sbe.

OnBIThI, WJUTIOCTPUPYIOIINE 3aKOH COXPAaHEHHS MAacChl BEIIECTB.

I'openue docdopa, pactBopeHne npoAykTa TOPEHHs B BOJE U UCCIIEI0BAHUE MOIYYEHHOTO

pacTBopa JIAKMYCOM .

BzanmopelicTBue COJITHOM KHCIIOTHI C ITMHKOM.

[Tonydyenue ruapokcuna meau(Il) u ero pasznoxkeHue npu HarpeBaHUU.
JlaGopaTopHble ONBITHI

O3HakoMJIEHHE C KOJUIEKIHEH J1a00paTOPHOM MOCY/IbI.

[IpoBepka npubopa i MoJIy4eHUs Ta30B HA TEPMETUYHOCTb.

O3HakoMJIEHHE ¢ MUHEpallaMu, 00pa3yIOIIUMH TPAHHUT.

[IpuroToBiieHue reTepOreHHON CMeCH MOPOILKOB CEPbI U JKeJe3a U UX pa3/ieicHHeE.
BsaumoneiicTBue pacTBOpOB XJIOPUIOB U HOIUAOB KaJisi C paCTBOPOM HUTpata cepedpa.
[Tonyuenue runpoxcuna meau(ll) u ero B3aumoaericTBrE ¢ CEPHOM KUCIOTOM.
B3anmMojelicTBre pacTBOpa cobl ¢ KUCIOTOM.

[IpoBepka 3aKkoHa COXpaHEHUSI MACChl BEIIECTB HA MPUMEPE B3aUMOACUCTBUS HIENOYN U KUCITOTHI.

HpOBepKa 3dKOHa COXpaHCHUA MACChbl BCIICCTB Ha IPUMEPC B3aUMOACHUCTBUS MIEI0YM U COJIH

xenesa (I11).

10. Paznoxenue nepokcuia BOAOPOIa ¢ MOMOMILI0 okcraa Mapradna (IV).

11. 3amemienue xene3oM MeIH B MEJHOM KYIIOPOCE.

IIpakTnuyeckne padoTsl

1.

3HAaKOMCTBO C J1abopaTopHbIM 00opynoBaHueM. [IpaBuiia TeXHUKH O€30MAaCHOCTH Ipu paboTe B



kabuHere xumun. Hexotopsie BUABI paboT.
2. AHamu3 no4BbI
Ba:kneiilue npeacTaBuTe I HeOPraHudecknx BeulecTs. KoimyecTBeHHbIE OTHOLIEHUS B
xumuu(18 yacon)
Cocras Bo3ayxa. [Tonstre 06 00bEMHOI J10J1e KOMIIOHEHTA MPUPOJHON Ta30BOM CMECH —
Bo31yxa. Pacuér 00b€Ma KOMIOHEHTA Ta30BOi CMECH IO €0 00BEMHOM JI0J1e U HA000POT.

Kucnopoa. O3on. [lonyuenne kuciaopoga. CoOupanue u pacrno3HaBaHUE KUCIOPOaa. XUMUYECKUE
CBOICTBA KMCJIOPOJA: B3aUMOJICHICTBUE C METAJUIaMU, HEMETAJUIAMHU U CJI0KHBIMH BEILIECTBAMU.
[Ipumenenue kucaopoaa. KpyroBopor kuciaopojia B Ipupo/ie.

Oxcuapl. O6pazoBaHue Ha3BaHUN OKCHIOB 1O uX popmynaM. CoctaBieHue GopMys OKCUAOB MO UX
Ha3zBaHusAM. [IpeacTaBuTenN OKCUIOB: BOJA U YIIIEKUCIBIN I'a3, HerameéHas U3BeCTb.

Bonopon B npupoie. dusnueckue 1 XMuMUYECKUE CBOICTBA BOAOPO/IA, €T0 MOJIyYeHUE U
MIPUMEHEHUE.

Kucnortsl, ux cocras u knaccudukanus. Maaukaropsl. Tabmuiia pacTBOPUMOCTH.

ConsiHast ¥ cepHast KUCIIOTbI, X CBOMCTBA U IPUMEHEHHUE.

Coun, ux coctaB ¥ Ha3BaHus. PacTBopuMocCTh cosieit B Bojie. [IpencraBurenu coneit: XJIopu
HaTpusl, KapOoHaT HaTpus, pocdar KaabIusl.

[Tocrostnnas ABoraapo. KonnuectBo Bemectsa. Monb. MonsipHas macca. KpatHbie eTMHUIIBI
M3MEpEeHUs KOJIMYECTBA BEIECTBA — MUJUIUMOJIb U KHJIOMOJIb, MUJUTUMOJISIPHAS U KUJIOMOJIIpHAs
Macchl BEIEeCTBa.

Pacuérel Cc uCHOJB30BaHUMEM TOHATHUH «KOJWMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«IOCTOSIHHAsA ABOTagpo».

3akoH ABoraapo. MomsipHbIi 00bEM ra3000pa3HbIX BenlecTB. OTHOCUTENBHAS TUIOTHOCTH OJTHOTO
rasa o Jpyromy.

KpaTtHble eguHHLIBI U3MEpPEHHUS] — MHUTMMOJISIPHBIM M KUJIOMOJISIPHBIA 00BbEeMBbI T'a3000pa3HbIX
BEILIECTB.

Pacuétel ¢ ucnosb3oBaHNEM NOHATUI «KOJIUYECTBO BEIIECTBA», «MOJISIPHASI MACCA», «MOJISIPHBIN
00BEM ra3oBy, «IOCTOSTHHAS ABOTaApO».

Pacuétel ¢ ucnosb3oBaHNEM NOHATUI «KOJUYECTBO BEIIECTBA», «MOJISIPHASI MACCA», «MOJISIPHBIN
00BEM ra3oBy, «4HCI0 ABOTaIpo».

I'unpocdepa. KpyroBopor Boasl B mpupoje. dusmyeckre M XUMHUYECKUE CBONCTBA BOJBI:
B3aMMOJICIICTBUE C OKCUIAMHU.

OcHoBaHus, ux coctaB. PacTBOpuMOCTh OCHOBaHUI B BoJie. MI3MEeHEHHE OKpPACKU MHANKATOPOB B
ienouHoi cpene. IlpencraBurenu menoyei: THAPOKCHUIBI HATPUSL, KAJIUS U KaJIbIIUS.

PactBoputens u pactBopéHHOe BemiecTBO. PacTtBopsl. PactBopenue. ['mapartel. MaccoBas goist
pacTBOpEHHOro BellecTBa. PacuéThl, CBA3aHHBIE C HCIOJIB30BAHMEM IMOHATUS «MaccoBas J0JIA
PacTBOPEHHOTO BELIECTBAY.

JdeMoHcTpanuu

* OrnpeneneHue coaepKaHus KUCIOPOJa B BO3IyXeE.

* TlomyueHue KHCIOPOAA Pa3IOKEHUEM MEpMAaHraHaTa Kajaus U epoKcuaa

BOJOpOJIA.

* CoOupaHue MEeT0/I0M BBITECHEHHSI BO3/yXa M BOJIbI.

* Pacno3HaBaHMe KUCIOPOA.

* T'openue Maruus, >xesuesa, yris, cepsl U Gpocdopa B KUCIOPOIE.

e  Kosiekuust OKCUIOB.



* [lomydenue, coOupanue U pacro3HaBaHUE BOJIOPO/IA.

* T'openue Bomopona.

* BszaumoseiictBue Bogopoa ¢ okcuaom meau(ll).

*  Kosekuuss MUHEpaJIbHBIX KUCIOT.

* [lpaBuio paz0aBieHuUst CEPON KUCIOTEHI.

¢ Kourekuus coien.

* Talnuua pacTBOPIMOCTH OCHOBAHUH, KUCIIOT U COJIEH B BOJE.

* HexoTopble MeTaIITBI, HEMETAIUIBI U COEAMHEHUST KOJTUYECTBOM BEIIECTBA B 1 MOJIb.
*  Mopenb MOJsIpHOTO 00BEMA ra3000pa3HbIX BEILIECTB.

JlabopaTopHble ONbITHI

12.  TlomyrHeHWE M3BECTKOBOM BOJIBI IIPU MPOITYCKAHHUH YIIIEKMCIIOTO Ta3a.
13.  TlomydeHue BoAOpOaa B3aMMOJIEHCTBUEM IIMHKA M COJISHOM KUCIOTBL
14.  PacnosHaBaHue KMCJIOT MHAUKATOPAMHU.
15. H3meHenue okpacky MHIMKATOPOB B LIEJIOYHOI Cpele.
16. OsmakomiieHHE ¢ TpenapaTaMy JOMAIIHEN WM IIKOJHHOM alTeuKH — PacTBOPAaMH MEPOKCHUA
BOJIOPOJa, CIUPTOBOM HACTOMKHM MOJIa ¥ HAIATBIPHOTO CIUPTA.
IIpakTH4eckne padoThI
3. Tonyuenne, coOMpanue W PacO3HABAHUE KHCIOPOIA.
4. Tlonyuenue, coOMpaHue U Paco3HaBaHUE BOJOPOIA.
5. IIpuroToBieHHE PACTBOPOB COJIEH C UX 3aJaHHOM MacCOBOM JOJIEN.
OcHOBHBIE KJIaCChl HeOpranudeckux coequHenuii (10 yacon)
O06o0menue cBeeHnid 00 OKCHIax, UX Kiaccu(PuKanyy, Ha3BaHUAX U CBOMCTBAX.
CriocoOsl MoTyueHus: OKCUIOB.

OcHoBanusl, WX KilaccUUKalMs, Ha3BaHUS W CBOWCTBA. B3amMmonmelWcTBHE C KHUCIOTaMH,
KHCIIOTHBIMU OKCHJaMU M coyisiMH. Pa3noxkeHne HepacTBOPUMBIX OCHOBaHUU. CrocoObl MOTy4eHHUS
OCHOBaHMH.

Kucnorel, ux wiaccupukanus u HazBaHus. OOmMe XUMHYECKHE CBONCTBA  KHCIIOT.
B3anmopeiictBue KUCIOT C MeETaulaMH. OJJIEKTPOXUMHUYECKHMUA PSAJ  HANpPSOKEHWH  METasuioB.
B3anmojeiicTBre KUCIIOT ¢ OKCUAAMU METaJLIOB.

B3aumMopeiicTBue KUCIOT C OCHOBaHMSIMM — peakUus HeWTpanu3auuu. B3auMoneicTBue KUCIOT C
COJISIMHU. [Tonyuenue 6eCKUCTOPOIHBIX
U KUCIIOPOJICOACPKAUIUX KUCIOT.

Conu, ux knaccudukanus u cBoiicTBa. BzaumoeiicTBue coneli ¢ MeTaiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumonencTBre cosei ¢ COIsIMU.

['eneTnyeckue psiabl MeTauia U HeMeTallia. [ eHeTndyeckas CBsI3b MKy KIIaCcCaMU
HEOPraHMYECKUX BEIECTB.

JlabopaTopHbIe ONBITHI

17. BzaumoeiicTBHE OKCUIA KATIbLKS C BOJIOM.

18. TTomyTHEHME H3BECTKOBOM BOJIBI.

19. Peakuus ueiirpanusamuu.

20. TTonyuenue ruapoxcuaa Meau (1) u ero B3anMoeiicTBHE ¢ KHCIOTOM.
21. Pasnoxenue ruapokcuna meau (1) mpu narpeBanum.

22. BzauMopelicTBue KUCIOT ¢ MeTalIaMH.



23. B3aumoielicTBHE KUCIOT C COIAMHU.

24. O3HaKOMJIEHHUE ¢ KOJUIEKIMEN COJIEH.

25. Bzaumonelicteue cynbdara meau(Il) c xenesom.
26. B3aumoeiicTBre conell ¢ COISAMHU.

27. T'eHeTryecKas CBS3b HA IPUMEPE COESMHEHNH MEIH.
IpakTuyeckue padoTsl

6. Pemenue SKCIEPUMEHTAIBHBIX 3a/1a4.

IMepuoauuecknii 3axon u [lepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB
. . MenaeneeBa u crpoenre aroma( 8 4acon)

EcTtecTBeHHbIE ceMelicTBa XUMHUUECKUX 3JIEMEHTOB: IIEJIOUYHbIE M IIEJIOYHO3EMENIbHBIE METaJJIbI,

raJloreHbl, WuHepTHhle (Onaropoanbie) Ta3bl. AM@oTepHOCTh. AMMOTEpHBIE OKCHABI U

ruapokcuabl. KomIiekcHbie comu.

Otxkpsitue 1. . Menneneesbim Ilepruoanueckoro 3akoHa u cozganue uM [leproauueckoi
CUCTEMBI XUMHYECKHX IIEMEHTOB.

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMUUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOCHUH
aToMoB. JloKa3aTenbCTBa CIOKHOCTH cTpoeHusi atoMoB. OmbiTel Pesepdopna. [lnanerapnas mozens
CTpOEHHS aToMa.

CoctaB aTOMHBIX siep: TPOTOHBI, HEUTPOHBL. OTHOCUTENbHAs aTOMHasg Macca. B3auMocBs3b
MOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAsA aTOMHAsI MAacCay.

Muxkpomup. InekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEW aTOMOB XUMHUYECKHUX 371eMeHTOB NoNo
1-20. TTonsiTHE O 3aBEPIIICHHOM 3JIEKTPOHHOM YPOBHE.

N3otonel. ®dusnueckuid cmbici  cuMBOJUKM [lepuommyeckoit  cuctembl. CoBpeMeHHas
dbopmynuposka [lepuognueckoro 3akoHa. Mi3MeHeHUs! CBOICTB 3JIEMEHTOB B MEpUOJax M rpymnmnax, Kak
(YHKIIUS CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa JJIeMEHTa-MeTala M 3JE€MEHTa-HeMeTalla [0 MX MOJOXEHHI B
[Tepuoauueckoit cucreme xumuueckux sneMeHToB J{. . Menneneena.

JdemoHcTpauuu
* Paznuunble GopMbl TaOIUIl IEPUOANYECKON CUCTEMBI.
*  MoaenupoBanue nocrpoenus Ilepuoanueckoii cucremsl Jl. . Menaeneena.
* Mogenu aTOMOB XMMUYECKUX 3JIEMEHTOB.
* Mojenu aToMOB 31eMEeHTOB 1—3-T0 Iepro10B
JlaGopaTopHble ONBITHI.

28. Tlony4enne aM(pOTEPHOro THAPOKCHIA U UCCIIEI0BAHKE €r0 CBOMCTB.
XumMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBUTEIbHBbIE peaknuu (11 yacos)

Honnas xumuyeckasi cBsizb. MoHBI, 00pa3oBaHHbIE aTOMaMU METAUIOB M HeMmeTaoB. CXeMbl
o0pa3oBaHUsl MOHHOW CBA3M Ui OMHAPHBIX coeAMHEHHH. VIOHHBIE KpUCTAJUIMYECKHE DPEIETKH U
¢u3nyeckre CBOMCTBA BELIECTB C 3TUM TUIIOM pelI€ToK. [loHsTHe 0 (hopMYIbHOM eTMHHIIEe BELECTBA.

KoBaneHTHass XuUMHUYECKasi CBs3b. OJEKTPOHHbIE M CTPYKTypHble ¢Gopmynbl. KoBaieHTHas
HernoJsipHast cBsi3b. CxeMbl 00pa3oBaHMsI KOBAJEHTHOW CBA3M JUIsl OWHApHBIX COEAMHEHMH.
MouiekynspHble 1 aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THIIOM PEIIETOK.

ONEeKTpOOTPULIATENBHOCTD. P anexkTpooTpunaTenbHoCTH. KoBaeHTHas nossipHas XuMudeckast
cBs3b. Junonb. Cxembl 00pa3oBaHMs KOBAJCHTHOM MOJSPHOM CBSA3M A1 OMHAPHBIX COEJUHEHUH.



MonekyisspHbIE M aTOMHbBIE KPUCTAJUIMYECKUE PEIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Merannuueckas XMUMHYECKas CBSI3b M MeTaJlIMueckas KpucTauiMueckas pemérka. CBolicTBa
BEILIECTB C OTUM THUIIOM PEIIETOK. EnuHas npuposa XuMHUYECKUX CBA3EH.

Crenenp oxucienus. CpaBHEHME CTENEHU OKHUCIEHMs M BajleHTHocTH. llpaBuia pacuéra
CTENEHENW OKUCIIEHUS 10 POpMYyIaM XUMUYECKUX COEAUHEHUM.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu. OmnpeneneHue CTENeHed  OKHUCIEHUs Ul
AJIEMEHTOB, OOpa3yloILMX BEIIECTBA pPa3HbIX KiaccoB. Peakuuu HOHHOrO oOMEHa M OKHCIUTENIbHO-
BOCCTaHOBUTEJbHbIE peakuud. OKHUCIUTENb W BOCCTAHOBUTENb, OKHUCIEHME M BOCCTaHOBJICHHUE.
CocraBieHHe ypaBHEHUH OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKUMM METOJOM 3JIEKTPOHHOIO
OanaHca.

JdeMoHcTpanuu

*  Buneo ¢pparmenTs! u cnaiifpl «MloHHAsS XUMHUYECKas CBA3b ».
¢ Koureknus BeecTB ¢ HOHHOM XUMHUYECKON CBSI3BIO.
*  Moaenu HOHHBIX KPUCTAIUINYECKUX PEIIETOK.
*  BuneodparmenTsl u ciaiipl «KoBaneHTHaIXUMHUYECKasi CBA3bY.
e Komieknus BemecTB MOJIEKYIIPHOTO U @aTOMHOTO CTPOEHUS.
*  Mogenu MOJIEKYISAPHBIX U ATOMHBIX KPUCTAJUINYECKHUX PEIIETOK.
*  BuneodparMenTsl U ciaiiipl «MeTtamindyeckass XMMHUECKask CBA3bY.
e  Komreknus «MeTaiisl U CILIaBbD».
* BsaumopelicTBHE IUHKA C CEPOM, COISHOMN KHCI0TOM, Xiopuaom meau (11).
* Topenue maruus.
* BsaumopeicTBre XJOPHOU U CEPOBOAOPOTHOMN BOIBI.
JlaGopaTopHble ONBITHI
29. W3roToBneHne MOJENH, HIUTOCTPUPYIOIIEH CBOMCTBA METAIUTMYECKOM CBA3H

Conepxanue y4eOHOro npeamera
Xumus 9 kiace
(68 uacos, 2 yaca B HeeJII0)
IloBTOpEeHue u 00001IeHHe CBeleHuiT 110 Kypcy 8 kiacca( S yacos)

bunapubsie coeaunenus. Oxcuupl cojeoOpasymoouue U HecojeoOpasyromue. ['mapoKCHbL:
OCHOBaHHUs, aM(poTepHbIe, KUCIO0ThL. CpelHue, KUCIIble, OCHOBHBIE COJIH.

OO6o0uieHne cBefieHU 0 XUMHUYECKUX peakuusax. Knaccupukanus XUMHUECKUX peakuuil mo
pa3IMYHBIM OCHOBAHMSAM: COCTABY M YHCIY PEarupyromux U oOpa3yloIIMXCs BEIIECTB, TEMJIOBOMY
3pQexTy, HarpaBIEHUIO, U3MEHEHHUIO CTETEHEH OKUCIEHHUS 3JEMEHTOB, 00pa3ymoIluX pearupyroume
BEIIECTBA, (pa3ze, UCTIOJIb30BAHUIO KaTaau3aTopa.

IlonsTHE O CKOPOCTH XUMHYECKOW peakuuu. DakTopsl, BIMSIOIMINAE HA CKOPOCTh XUMHUYECKHX
peakuuii: NpUpOAA  pearupyrolluX BEUIECTB, WX KOHLEHTpalMs, TeMIlepaTrypa, IUIOLAdb
CONPUKOCHOBEHHUSI, HAIMUMeE KaTanu3aropa. Karamms.

JdeMoHcTpanuu



* (3HaKOMJIEHHE C KOJJIECKIMSIMUA METAII0B H HEMETAIOB.

* (3HaKOMIJIEHHE C KOJJIEKIHUIMU OKCHIOB, KUCIIOT U COJIEH.

* 3aBHUCHMOCTb CKOPOCTH XUMHUUYECKOHN peakluu OT IPUPO/Ibl pEarupyroluX BELECTB.

* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOHN peakluy OT KOHIEHTPALMU PEarupyoInX BEIIECTB.

* 3aBHUCHMOCTb CKOPOCTU XMMHUYECKOHN peaklUy OT IIoLIaAn
CONPUKOCHOBEHHUSI pEarupyrouux BeMECTB («KUIALIUI CII0W»).

* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOH peakuu OT TEMIEPATyphl pearupyouux BEeIEeCTB.
JlabopaTopHbIe ONBITHI
B3anmopeiicTBue aMMuaka v XJa0poBOIOPOIA.
Peakuus Helitpanuzanum.
Habmronenue temnoBoro addexra peakuu HelTpanu3au.
BsaumoneiictBue cepHoit kucioTsl ¢ okcugom meau (II).

Paznoxenue MEPOKCHUJa BOAOPpOaAa C IOMOIIBIO KaTala3bl KapT O(bCJ'IfI

© 0k owhE

3aBUCUMOCTh CKOPOCTH XMMUUYECKOW PEeakiuyd OT MPUPOJIbI PEArupyoInX BEIIECTB HA MPUMEpe
B3aUMO/ICHCTBUSL PacTBOPOB THOCYNIb(aTra HaTpus U Xiuopuaa Oapus, THOCyiabdaTa HATpuUs U
COJITHOM KUCIIOTEL.

7. 3aBHCHMOCTH CKOPOCTH XMMHYECKON PEAKI[MH OT IPUPOJIBI METAUIOB TIPH WX B3aMMOJIEHCTBUH C
COJITHOM KHCIIOTOM.

8. 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEAKIUM OT MPUPOBI KUCIOT NPU B3aUMOJIEHCTBUH UX C
JKEJIE30M.

9. 3aBHCHMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT TEMIIEPATYPEL.

10.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT KOHIICHTPALIUH.

11. 3aBuCHMMOCTH CKOPOCTM XMMHYECKOH DPEAKIUH OT IUIOLIA[AM CONPUKOCHOBEHHUS PEArupYHOLIMX
BEIIECTB.

12.  3aBMCHMMOCTBH CKOPOCTH XMMHYECKOM PEAKIMH OT KaTaau3aTopa.
XuMHUYeCKHe peaKMH B pacTBopax 3jeKTpoauToB( 10 yacos)

[TonsiTue 00 3IEKTPOJIUTUYECKON AMCCOLMALMM. DJIEKTPOIUTHI U HEIIEKTPOIUTHL. MexaHu3Mm
JUCCOLMALMU  DJIEKTPOJIUTOB C PAa3IMYHBIM XapakTepoM cBs3U. CTENeHb AIEKTPOJIMTUYECKOU
aucconranuu. CUIbHbIE U C1a0ble JIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU JIEKTPOIUTUYECKON nuccormanuu. Kinaccudukanus MOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBAHUS M COJIM KaK 3J1€KTpoJuThl. VX kiaccudukanus 1 Tucconuanus.

OOuire XMMHUYECKHE CBOMCTBA KHMCJIOT: U3MEHEHUE OKPAaCKU MHIMKATOPOB, B3aWMOJIEHUCTBHUE C
MeTaJUlaMi, OKCUJAMU U THUAPOKCHJIAMHM METAJUIOB M COJISIMU. MoOJIEKyJsIpHble U HMOHHBIE (TIOJIHBIE U
COKpaIll€HHbIE) YpaBHEHUS PEaKLUi.

XHMMHUYECKUHN CMBICII COKpPALIEHHBIX YPABHEHUN. Y CIIOBUS IIPOTEKAHUS PEAKIIUN MEXKIY DIEKTPOIUTAMU
JI0 KOHIA. P57y akTHBHOCTH METasLIOB.

OO11re XuMHYECKUe CBOMCTBA IIeI0Yei: B3aUMOJIeHiCTBHE ¢ KMCIOTaMH, OKCHIaMH HEMETAIJIOB,
coisimMu. OOIIMe XMMHUYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAHMM: B3aWMOJIEHCTBHE C KHCIOTaMH,
pasiloKeHUe IIPU HarpEeBaHUU.

OOmre XMMUYECKHUE CBOMCTBA CpPEAHUX COJIeH: B3aMMOJICHCTBHE C KHCJIOTaMH, ILIEIOYaMH,
COJIAMH M MeTaJllIaMU. B3auMoIeliCTBUE KUCIIBIX COJIEH CO IIEIOYAMH.

I'maponus, kak 0OMEeHHOE B3anMo/ieiicTBHE cofiel ¢ BO1oH. [ Maposin3 comu CUIIbHOTO OCHOBAaHUS



1 cnaboit KUCIoThl. ['naponu3 conu cinaboro OCHOBaHUS M CilbHOM kucaoThl. llkana pH.
CBoiicTBa KHCIOT, OCHOBaHWI, OKCHIOB M COJIEH B CBET€ TEOPUU DIIEKTPOJIUTHICCKOU
JMICCOLUAITMN ¥ OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
JdemoHcTpanuu.
* HcrmbiTaHue BENIECTB U UX PACTBOPOB HA AJIEKTPOTIPOBOJTHOCTD.
*  3aBUCUMOCTH ICKTPOTIPOBOJHOCTH YKCYCHON KHUCIOTBHI OT KOHIICHTPAIINH.
* JIBMKEHHUE OKPAIIICHHBIX HOHOB B JICKTPUICCKOM TIOJIC.
* OmpenencHue xapakTepa cpeibl B pacTBOPax COJICH.
JlabopaTopHble ONBITHI.
13. Jluccoumanmus caaObIX >JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KMCIIOTHI.
14. Vismenenune okpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakuus HelTpanM3alMu pacTBOPa MEIOYN Pa3IHIHBLIMU KUCIOTAMHU.
16. Ilomyuenue rumpoxcuna meau (I1).u ero B3anmoneicTBHE ¢ Pa3IMYHBIMU KHCIOTAMH.
17. BzaumoelicTBue CHUIBHBIX KUCTOT ¢ okcuaoM meau (11).
18-20. B3zaumoielicTBHE KUCIIOT ¢ METaJJIaMH.
21. KayecTBeHHas peakiys Ha KapOOHAT-HMOH.
22. Tlonyuenue CTyHs KPEMHUEBOM KHCIIOTHL.
23. KauecTBeHHas peakiys Ha XJIOPHUJL - MK CYIbGaT-uOHbI
24. VIsMeHeHne OKPacKH MHAMKATOPOB B IENOYHOM CPEIE.
25. B3anMoeliCTBHE IEI0Yel ¢ YIIIEKUCIIBIM Ia30M.
26. KayecTBeHHAas peakiys Ha KATHOH aMMOHHSI.
27. Tonyuenue ruapoxcua meau (1) u ero pasnoxenue.
28. B3anmoelicTBie KapOOHATOB ¢ KMCIIOTAMH.
29. Tlonyuenue ruapoxcuna xeneza(lll).
30. BzaumopeiicTBue xenes3a ¢ pactBopoM cyabdara meau (1)
IIpakTHyeckue padoTbl
1. CsoiicTBa KHMCIIOT, OCHOBaHUI, OKCHIOB M COJIEH B CBETE TEOPHUHU DIIEKTPOJIUTHIECKON
JMCCOLMAIMU ¥ OKUCIUTENHLHO -BOCCTAHOBUTEIBHBIX PEaKIUi

HemeTtanibl u ux coequHeHus (25 4yacoB)

CTpoeHne aToMOB HEMETANIOB M UX TnonoxeHne B [lepmogmyeckoit cucreme. Psn
ANEKTPOOTPHUIATENbHOCTH. KprcTammmueckue penéTku HeMETaJUIOB — MPOCTHIX BEIIECTB. AJIOTPOIIHUS
u e€ npuuuHel. Pusnyeckue cBoiicTBa HemeTauioB. OOmME XMMHUYECKME CBONCTBA HEMETAJUIOB:
OKHCJIUTEIIbHBIE U BOCCTAHOBUTEJIbHBIC.

I"anorensl, cTpoeHUe UX aTOMOB U MoJieKysl. PU3NYECKHe U XMMHUYECKHE CBOWCTBA I'aJIOTCHOB.
3aKOHOMEPHOCTH M3MEHEHUsS] CBOMCTB raJlor€HOB B 3aBUCHMOCTH OT HX MojoxeHus B Ilepuoanueckoi
cucreme. Haxoxk/1eHHe rajJoreHoB B PUPOJIE U UX MOJydeHHe. 3HaUeHUE U MPUMEHEHHE raloT€HOB.

['amoreHoBOIOPO/IBI M COOTBETCTBYIOIIME MM  KHCIOTHI:  IUIABUKOBas,  COJISTHasd,
OpOMOBOJIOPOIHASI, MOJOBOAOpOAHAsA. lamorenunsl. KadecTBeHHbIE pEaKUUU Ha TaJOr€HUI-HOHBI.
[IpuMeHeHMe coeIMHEHUI TaJIOTEHOB U UX OMOJIOrHYecKas POJib.

OObmas xapakrepuctuka »3jieMeHToB VIA-rpynmel. Cepa B mpupojge u €€ MOJydeHHe.
AnnoTtpornHsle MOAU(UKALIMU cepbl U UX CBOMCTBA. XMMUYECKUE CBOMCTBA Cepbl U €€ MPHUMEHEHHE.

CepoBo/IOpO/: CTPOEHHE MOJIEKYIbI, (PU3MUECKHE M XHMUYECKHE CBOWCTBA, MOJY4YE€HUE U
3HayeHue. CepoBogopoanas kucnoTa. Cyabpuasl ¥ ux 3HaueHue. JIroMuHOOpHI.



Oxcun cepsl (1V), cepaucras kucnora, cynbpuTsl. KauecTBeHHas peakius Ha CylIb(QHUT-HOH.

Oxcup cepsl (VI), cepras kucnora, cynbdarel. Kpucrammoruaparel. KauecTBeHHas peakmusi Ha
Cynb(aT-uoH.

CepHast KHCIOTAa - CWIBHBIA 31eKTpoiuT. CBOHCTBa pa30aBICHHOW CEPHOM KHCIOTHI, Kak
TUMAYHOW KHCJIOTHI: B3aUMOJEHCTBHE C METaUIaMHU, OCHOBHBIMM U aM(OTEpHBIMU OKCHUIAMH,
OCHOBAHMSAMU M aM(OTEPHBIMH THIPOKCUAAMH, colisiMu. KauecTBeHHas peakus Ha Cynb(ar-uoH.

OOmass xapakrtepuctuka 31eMeHTOB VA-rpynnbl. A30T, CTPOE€HHE aTOMa U  MOJIEKYJIbI.
du3nyeckue U XMMHUYECKHUE CBOICTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOruYecKast poib.

AMMHaK, CTpOCHUE MOJICKYJIbl B (PU3UYECKUE CBOMCTBA. AMMHaYHasi BOJIA, HAIATBIPHBIN CIUPT,
rypar amMMmuaka. JIOHOPHO  -akIENTOpHbIM MEXaHM3M  O00pa3oBaHUs  KaTHOHAa  aMMOHWUS.
BoccranoBurensHble cBoiicTBa ammuaka. Conu aMMOHMS U UX IpuMeHeHne. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHUSI.

Oxcuapl a30Ta: HecojaeoOpa3yrouiue U KHUCIOTHbIE. A30THUCTasi KUCIOTa M HUTPUTHL. A30THas
KHCJIOTA, €€ ToJydyeHue U cBoricTBa. Hurparsl.

®ochop, crpoenune atoma u amiorponus. Dochunsl. Dochun. Oxcun dochopa(V) u
oprodochopnas kucnora. Pocdatel. DochopHbie ynodpenus. MHCEKTULIHIB.

OO6mrast xapakTepucTHKa 37eMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOCHHSI aTOMOB, MPOCTHIX
BEIIECTB M COCIMHEHUI B 3aBUCUMOCTH OT TMOJIOKEHUS 311eMEHTOB B [lepuoanyueckoit cucteme. Yriaepo.
AnnoTtponHbele MoauduKkauuMu: anmasz, rpagur. AmopdHBII yriepog u ero copra: caxa,
aKTUBHUPOBAHHBIA  yroib. Apjcopbmus. Xumuyeckue cBoiictBa yriaepona. Kokcoxumuueckoe
MIPOM3BOJICTBO U €ro mpoaykuus. KapOus.

Oxcun yriepona(ll): ctpoenne Mojekyinsl, monydeHue U ero cBoiictBa. Oxcupa yriepoma(lV):
CTPOEHUE MOJIEKYJbI, TOJYYEHHE M €ro CBOWCTBA. YrosbHas Kuciotra. Coiu yroiabHOW KHUCIOTHI:
KapOOHaThl U THIpOKapOOHaThl. TexHuYecKkas ¥ MUIeBas coJa.

Heoprannueckue © OpraHUYECKUE BENIECTBA. YTJEBOJIOPOJAbl. XHUMHUYECKOE CTPOCHHE
OpPraHMYECKUX BEILECTB, KaK MOPSI0OK COCTUHEHHUS aTOMOB B MOJICKYJIE 110 BaJICHTHOCTH.

Mertan, 3TaH, Kak MpeAeNbHbIE YIJIeBOJOPOAbl. OTHIEH M aleTWIeH, KaK HempeebHble
(HeHachIIIeHHbIE) yriieBO0poabl. ['opeHue yrieBoaopo1oB. KauecTBeHHbIE peakiii Ha HETpeaeIbHbIe
COEIMHEHMUSI.

OTWIIOBBIM CIIUPT, €0 MOJIYy4YeHUE, MPUMEHEHHE U (U3HOJIOTHUECKOe AcecTBUE. TpEXaToMHBIN
cnupt raunepud. KauecTBeHHas peakiuss Ha MHOTOATOMHBIE CIHMPTHL. YKCYCHas - IPEACTABUTEINb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemnuii, ctpoenue ero atoma u coiictBa. Kpemuuii B npupoae. Cunuuuasl u cunad. Okeun
kpemuus(1Y). KpemuueBast kucnora u €€ Comu.

[IpousBoicTBO cTekia u nemMenTa. [IpoayKius CuIMKaTHONW IPOMBILIUIEHHOCTH: ONTUYECKOE
BOJIOKHO, Kepamuka, hapdop, dasHc.

OnTHyeckoe BOJIOKHO.

Hemertannel B nmpupone. dpakiroHHass MEPEroHKa >KUIAKOIO BO3JyXa Kak CIOCO0 MOTydeHHs
KHCIIOpOoa, a30Ta, aprona. [lonyuenue pocdopa, kpeMHus, Xj1opa, Hoga. DIEKTPOIU3 PaCTBOPOB.

ITomyueHue cepHOM KUCIIOTHL: ChIPbE, XUMU3M, TEXHOJIOTMYECKask CXEMa, METOJI KUIIALLIETO CIIO,
MPUHLUIBI TEMJI000MeHa, IPOTUBOTOKA U IUPKYIsuuu. Oneym. [Ipon3BoacTBO aMMuaka: ChIpbE,
XMMM3M, TEXHOJIOTUYECKAS CXEMA.

JdeMoHcTpanuu

e Kouekuus HEMETAIIOB.
e Mogenu KpUCTAIIIMYECKUX PEIETOK HEMETAJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.



O30HATOp ¥ MPUHIIMIIEI €70 PAOOTHI.

['opeHne HeMeTaIoB - MPOCTHIX BEIIECTB: cephl, pochopa, TPEeBECHOTO YIIIs.
OO0pa3s1bl TaJOreHOB - MPOCTHIX BEIIECTB.

B3anMoeiicTBre rajgoreHoB ¢ METaJUIaMU.

BriTecHenue xsiopa 6poMOM Ui 0ja U3 pacTBOPOB UX COJIEl

Komekuust npupoAHbIX COEAMHEHUH XI0pa.

B3anmopeicTBre cepbl ¢ METAIIAMMU.

I'openue cepsl B kucnopoe

Komnexnus cynbGuaHbIX py.

KauecTtBeHHas peakuus Ha CyabQUA-UOH

ObecrLiBeunBaHNE OKPALICHHBIX TKAaHEH U [IBETOB CEPHUCTHIM T'a30M.
B3anMoieficTBre KOHIIEHTPUPOBAHHOM CEPHON KHCIIOTHI C MEJIBIO.
OO0yrnuBaHue OPraHUYECKUX BEIECTB KOHIICHTPUPOBAHHOM CEPHON KHCIOTOM.
JHuarpamma «CocTaB BO3IyXa.

BuneodparmenTs u cnaiias! «IItnubu 6azapei».

[Tonyuenue, cobupanue u pacro3HaBaHUE aMMHAKa.

Paznoxenne Ouxpomara aMMOHHUS.

B3anMoeiicTBre KOHIIEHTPUPOBAHHOM a30THOW KHMCIIOTBI C MEJIBIO.

I'openue yepHoro mopoxa

Pa3snoxeHne HUTpaTa Kajaus U TOPEHUE IPEBECHOTO YroJIbKa B HEM

OO6pa3iel mpupoAHBIX coenuHenuit Gocdopa.

I'openune dhochopa Ha BO3ayXE U B KUCTIOPOJE.

[Tonydyenue 6emoro Gocdopa U UCIIBITAHUE €TO CBOMCTB

Komnexnust «O6pa3iisl IpUPOIHBIX COSTUHEHUN YTIEPOIa

[Toptper H. [I. 3enunckoro. [lormomenrne akTHBUpOBaHHBIM YIIIEM pacTBOPEHHBIX BEIIECTB
WJIY Ta30B.

YcerpolicTBO IpoTUBOTA3a.

Mopenu MoneKysl METaHa, 3TaHa, TWICHA U alleTUJICHA.

BiaumoneiicTBue stuseHa ¢ GpoMHON BOION M pacTBOPOM IEpMaHTaHaTa KaJusl.
OO01ue XMMHUYECKUE CBOMCTBA KUCIOT HA MIPUMEPE YKCYCHON KUCIOTHI.
KauectBenHas peakuus HA MHOTOATOMHBIE CIIUPTHI.

Komnekuust «O6pa3ibl IpUPOTHBIX COSIMHEHUM KPEMHUS.

Komnekuus crexna, KepaMHKU, HEMEHTA U U3JIEIUN U3 HUX.

Komnekuust npoAyKIMKY CUIIMKATHOM MPOMBILIIIEHHOCTH.

Buneodparments! u cnaiiapl « [ Ipon3BOJICTBO CTEKIA U LIEMEHTa.
Komnexkuus «IIpuponHeie coeiMHEHNST HEMETAIIIIOBY.

BuneodparmenTs u crnaiipl «DpakiimoHHas MePErOHKa KUIKOTO BO3IyXa»
Buneodgparments! u cnaiiapl «llogydenue BoJopoaa, KUCIOPOAa U TaJOr€HOB
NIEKTPOIUTUYECKUM CIIOCOOOMY.

Monenu anmnapaToB Ui IPOU3BOJICTBA CEPHOM KHCIOTHI.

Mopnenb KUnsmiero ciosl.

Monenb KOJIOHHBI CUHTE3a aMMHMaKa.

Buneodparments! u cnaiiapl « [ Ipon3BOICTBO CEPHOM KUCTOTHIY.



e BuneodparmenTs! u cnaiiast «I[Ipon3BoacTBO aMMHaKay.
e Kommnekuus «CpIpb€ A5 NOTYyYEHUSI CEPHOU KHCIOTBIY.

JIaGopaTopHbIe ONBITHI

31. Pacnio3naBaHue raJoreHuI-MOHOB.

32. KayecTBEHHBIE PEAKIMH HA CYJIb(AT-HOHBI.

33. KayecTBeHHas peaKius Ha KATHOH aMMOHHUSI.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.
35. KavectBennsle peakiuu Ha Gpocdar-1uoH.

36. IMonyyeHne 1 CBOWCTBA YTOJILHON KHUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. Tlpomyckanue yrieKuCIoro ra3a yepe3 pacTBOP CUINKATa HATPUS.
IpakTuyeckue padoTsbl

2. W3ydyeHune CBOWCTB COJISTHON KUCIIOTHL.

3. U3yuenue CBOMCTB CEPHOM KUCIIOTHL.

4. Tlony4eHre aMMHUaKa U U3y4eHHE ETO CBOMCTB.

5. TTonyyeHue yriieKuCIoro ra3a U U3y4eHnue ero CBOUCTB.
Metajuibl 1 ux coequHenus (174aco)

[Tonoxenne metamioB B [lepuoanueckoil cucreme xumuueckux snemeHtoB [l. M. Menneneena,
CTPOCHHE WX aTOMOB W KPHUCTAUIOB. MeTalmudeckas CBS3b W METAUIMYECKas KPUCTAUINYeCKas
pemérka. U3MYECKue CBOMCTBA METAJIOB: 3JIEKTPO- U TEIJIOMPOBOHOCTD, OTPAKAOIIAsl CTOCOOHOCT,
mIacTUIHOCTh. CrutaBbl YE€PHBIC U 1IBETHHIC.

Mertaibl KaKk BOCCTAaHOBUTENIH. DJICKTPOXMUMHUYECKUN Pl HaNpshKEeHU. B3anMoielicTBue METaljIoB C
HEeMeTaJlJIaMH, OKCUIaMH, KUCIOTaMH, COISIMU. AJTFOMUHOTEPMHUSL.

CtpoeHune aToMOB U TIPOCTHIX BEIIECTB MICTOYHBIX METAIIOB. 3aBUCUMOCTh (DU3UYECKUX M XUMUYECKUX
CBOWCTB IIEJIOYHBIX METAJJIOB OT 3apsaoB sjaep uX aroMoB. OKCHUABI U THIAPOKCHIBI IICIOYHBIX
METaJUIOB, HMX IIOJIyYCHHE, CBOWCTBA, NMPUMCHCHHE. Ba)KHEWIHMEe COJIM IIEJIOYHBIX METAUIOB, HUX
3HAYCHHE B )KMBOW M HEXKWUBOM MPHUPOJIC M B )KM3HHU YCIIOBEKA.

CtpoeHne aTOMOB M MPOCTBIX BEIIECTB IIEIOYHO3EMENBHBIX METAJIOB. 3aBHCHUMOCTh (DU3MYECKUX H
XUMUYECKUX CBOMCTB IICIIOYHO3EMEIbHBIX METAUIOB OT 3apsIoB sjuep HX aTtoMoB. OKCHIbI U
TUAPOKCUBI IIEI0YHO3EMENbHBIX METAJUIOB, UX IOJIyu€HHE, CBOWCTBa M NpuMeHeHue. Baxueiimue
CoJIM MIEIOYHO - 3€MEJbHBIX METAJUIOB, UX 3HAUCHHWE B MPHUPOJIC M KU3HU 4eloBeka. KapOoHarel u
TUAPOKApOOHATHI KAJIBIIHS.

XKécTtrocTh BOABI: BpeMeHHas U mocTosiHHas. CrocoObl yCTpaHeHHsI BpeMeHHOH k&cTkocTh. CrocoObl
ycTpaHeHusi mocTossHHOU xkEcTkocTu. WMonuThl. CoelMHEHUs aTiOMUHUS B TpHpPoJAe. XUMHUYECKHE
cBoiicTBa amoMuHUSA. OCOOEHHOCTH OKCHJA U TUAPOKCHIA ATIOMUHHUS Kak aM(OTEPHBIX COECTUHEHHH.
Baxkueiimre conu antoMuHus (XJIOpUI, cyibdar).

OcobenHocTu CcTpoeHHsI atoma enes3a. JKeme3o B mpupojne. Baxueiimme pynsl xene3a. OKCUIbl U
ruapokcuabl xenesa(ll) u xeneza(lll). Conu xenesza(ll) u xeneza(lll). O6Hapy eHNEe NOHOB KATHOHOB
JKele3a B pacTBOpe. 3HAUCHUE COCTUHEHUH JKeme3a.

Koppo3zus xumuueckas u 2JIeKTpoXuMudeckas. 3aluTa METaIOB OT KOppo3un. MeTallibl B IPUPOJIE: B
CBOOOJHOM BUJIE U B BUJIE coenHeHuid. [lonaTue o Mmetammypruu. YépHas v IBETHAS METAILTYPTHs.



[Tupomeramnyprusi, rHAPOMETAIUTYPIHs, daeKTpoMeTanyprus. Jlomennsiil npouecc. IlepepadboTka
YyryHa B CTajlb. JJEKTPOJIU3 PaCIlJIaBOB.
JdeMoHcTpanuu
* BsauMopaeincTBue HaTpus, JIMTUS U KaJIbLHS C BOJOM.
* Topenue HaTpus, MarHus U *eje3a B KUCIOPOJE.
* Bcnbllka TEpPMHTHOM CMECH.
*  BzaumojelcTBUE CMECH OPOLIKOB CEPBI U JKEJe3a, IUHKA U CEPBI.
* BzaumopeiicTBHE aTIOMUHUS C KUCIIOTaMH, IIIEI0OYaMH U BOJIOM.
* BzaumopeiicTBue xene3a U MEAU C XJIOPOM.
* BsauMmopeicTBue MeIu ¢ KOHUEHTPUPOBAHHON CEPHOU KUCIOTON M a30THOW KMCIIOTOMN
(pa36aBieHHOM U KOHIICHTPUPOBAHHOM ).
* Okpacka MmIaMeHH COCIMHEHUSMHU IIETOYHBIX METAJIJIOB.
* Okpacka MmIaMeHH COCIMHEHUSIMH MIETOYHO3EMETBHBIX METAIIOB .
e [ amrenue U3BECTH BOJIOU.
* [Ilonydenue xKECTKOM BOJBI B3AMMOJAEHCTBUEM YIIIEKUCIIOTO Ta3a C U3BECTKOBOU BOJIOM.
*  VYcTpaneHue BpeMEHHOM )XKECTKOCTH KUTITYEHUEM U JJOOABKOM COJIBI.
*  VYcTpaHeHHe TOCTOSHHON KECTKOCTH JOOABKOM COJIBI.
* VoHWTHI ¥ IPUHLIMII UX JEHCTBUS (BUAEO(DPATMEHT).
*  Komekuust npupoIHBIX COEAMHEHUN AITFOMHHMUSL.
*  BuneodparmenTsl u cnaiapl «OKCHT ATFOMUHHS M €70 MOIA(DHKAITANY.
* Tlomydyenue aMm(pOTEpPHOTO TUIPOKCHIA ATFOMUHHUS U UCCIIEJOBAHUE €r0 CBOMCTB.
e  Komneknus «XUMUYECKHE HCTOUYHUKHA TOKA».

* Pe3ynpTaThl JUIUTEIHHOTO SKCIEPUMEHTA MO U3YYEHHUIO KOPPO3UH CTANbHBIX U3/IEIHI B
3aBUCHUMOCTH OT YCJIOBHI MTPOLIECCOB.
* Boccranonenue meau u3 okcuaa meau(ll) Bogopomgom.
*  BuneodparmenTs! u ciaiipl «I [pon3BoACTBO UyryHa U CTATIN.
*  BuneodparmenTs! u ciaiipl «3aemus U3 4yryHa u cTaim.
*  BuneodparmenTs u ciaiisl «I[pon3BoACTBO aTIOMUHUS.
JlaGopaTopHbie ONBITHI
39. BzaumoeiicTue xenesa ¢ pactBopoM cyibdara meau(ll).
40.TTony4eHne U3BECTKOBOM BOIBI M OMBITHI C HEIA.
41.Tlonyuenune ruapokcunos xeneza(ll) u (111).
42.KauecTBEHHBIE PEAKIIMU HA KATHOHBI JKeIIe3a
IIpakTnyeckune padoTsl
6. IlomyueHue KECTKOM BOJBI U CIIOCOOBI €€ YCTPAHEHHS.

7. PereHue SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «MeTauiby.
XHMHA M OKpYsKaomas cpena(2 yaca)

Crpoenue 3eMiu: sSapo, MaHTHS, 3eMHas KOpa, X XUMUYeckuil coctaB. Jlutocdepa u e
XUMUYeCcKui coctaB. Munepainsl. Pynbl. Ocafgounsie noposl. [lone3nbie nckonaemple. XUuMUYECKUAN
coctaB ruipocdeprl. XUMUYECKHI cOCTaB aTMOC(HEPHI.

HcTouHMKH XUMHYECKOTO 3arpsi3HEHHS OKpYyXatolieil cpepl. [ 1o0anbHbIe 3KOJI0THYECKHE MTPOOIEMbI



YeJI0BeUeCTBA: MAPHUKOBBIN 3P(PEKT, KUCIOTHBIE JOXKIU, 030HOBBIE JbIpbl. MeXIyHapoIHOE

COTPYIHHYECTBO B 00JIaCTH OXPAHBI OKPYKAIOLIEH CPebl OT XUMUYECKOI0 3arpsi3HEHUS. «3eIEHast

XHUMUA.

JdemMoHcTpanuu

Buneodparments! u cnaiiapl «CtpoeHne 3eMian U €€ XUMUYECKUN COCTaB.

Kosutekuust MuHEpanoB U TOPHBIX MTOPOI.

Komnexuus «Pyasl MeTamiosy.

Buneodparments! u cnaiiapl «I 1o6anbHbIe 9KOJIOTUYECKHE TPOOIEMBI YEITOBEUECTBAY.

JlabopaTopHbIe ONbITHI

43. Usyuenue rpanuTa.

CTpOGHI/IC arToMa B COOTBETCTBHU C IIOJIOKCHUEM XHMHUUYCCKOI'0O DJJIEMCHTA B HepHOI[HqCCKOﬁ
cucreme. CTpoCHHE BEIIECTBA: XUMHUYECKas CBSA3b W KPUCTAUIMYCCKUE PEIIETKH. 3aBUCHMOCTh CBOHCTB
00pa30BaHHBIX DJIEMEHTAMH TMPOCTBHIX BEHIECTB (METa/UIOB, HEMETAJUIOB, OJIATOPOJHBIX Ta30B) OT
IIOJIOKCHUSA DJICMCHTOB B HepHOJIquCKOﬁ cucrteMe. Tumonorusa HCOPTraHNYCCKUX BEIICCTB, ACJICHUEC HUX

O000menne 3HAaHUH 0 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocy1apcTBEHHOMY 3K3aMeHY (7 4acoB)

Ha KJIAaCChbl U I'PYIIILI. HpeI[CTaBI/ITeJ'II/I.

[Ipyu3Hakn W yciIOBHS TPOTEKAHWS XWMHYECKUX peakiuil. TUNoJIorHs XMMHYECKMX pEeaknHuil o

Pa3IMYHBIM OCHOBAHUAM. PeaKHI/II/I HOHHOTO 00MeHa. OKHCINUTENBHO-BOCCTAHOBUTEILHEIE pEaKIuu.

XWMHYECKHE CBOWCTBA MPOCTHIX BEMICCTB. XapaKTEpHbIE XWMHYECKHE CBOWMCTBA COJICOOPA3YIOIIMX

OKCHJIOB, THIPOKCUIOB (OCHOBAHUM, KMCJIOT U aM(pOTEPHBIX THIPOKCUIIOB), COJICH.

YyeOHO-TEMaTHYECKUH IJIAH

No HaumenoBanue pa3enos (Tem) KosmmuecTBo B ToMm yncie Ha npoBeeHue
4acoB I10 [TpakTrueckux KoHTpopHBIX
nmporpamme pabot pabot
8 knacc
1 | HayanpHple TMOHATHS MW 3aKOHBI 21 2 1
XUMHU
2 | Baxueiume nmpeacTaBuTEeNH 18 2 1
HEOpPraHUYECKUX BEIECTB.
KoanuecTBeHHBIE OTHOILIEHUS B
XUMHU
3 | OcHOBHEIE KJ1aCChI 10 1 1
HEOPraHMYECKUX COCMHEHHM
4 | Tlepuoanueckuit 3aKOH u 8
[Tepuoanueckas chcTeMa
XUMHYECKHUX djaemeHToB J[. H.
MeHnzieneeBa 1 CTpOSHHE aTOMa
5 | Xumuueckas cBs3b. OKHUCIUTENHHO 11 0 1
-BOCCTAHOBUTENIBHBIE PEaKIIUU
Peseps 2
Hroro 70 5 4




9 knacc

1 [ToBTOpeHue u 06001IeHNE 5
CBEJICHUH IO Kypcy 8 Kiacca.
XUMHUYECKUE PEAKIUU
2 | X¥MHYECKHE PeaKIMU B pacTBOpax 10 1 1
3 | Hemerauiel 1 X COCTMHCHUS 25 4 1
4 | Metayuibl ¥ UX COCAMHEHUS 17 2 1
5 | XuMmus u okpyKaromas cpena 2
6 | OboOuIeHne 3HAHW TT0 XUMHH 32 7 1
KypC OCHOBHOM IIKOJIBI.
[ToaroroBka k OCHOBHOMY
rOCy/IapCTBEHHOMY dK3aMEHY
(0I'9)
Peseps 2
Hroro 68 7 4




	1. Оценка устного ответа Отметка «5»:
	Отметка «4»;
	Отметка «З»:
	Отметка «2»:
	2. Оценка экспериментальных умений
	Отметка «5»:
	Отметка «4»:
	Отметка «3»:
	Отметка «2»: (1)
	3. Оценка умений решать расчетные задачи Отметка «5»:
	Отметка «4»: (1)
	Отметка «3»: (1)
	Отметка «2»: (2)
	4. Оценка письменных контрольных работ Отметка «5»:
	Отметка «4»: (2)
	Отметка «3»: (2)
	Отметка «2»: (3)
	5. Оценка тестовых работ

