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1. MosicHuTEIbHAS 3ANIMCKA

Pabouass mporpamma Kypca XUMHH JUIS OCHOBHOM IIKOJIBI pa3padOTaHa B COOTBETCTBHH C

denepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM 00IIero oopasoBanus. B Heil Takxke

YUUTBIBAIOTCSA OCHOBHBIC niacu U ITOJIOKCHU HpOFpaMMBI Pa3sBUTHA u (1)OpMI/Ip0BaHI/I$I

YHHUBEpPCAJIbHBIX Y4€OHBIX AEUCTBUM JIsl OCHOBHOI'O OOIIEro 00pa30BaHMUsL.

B cooTBeTcTBHU C 3TUMHU JOKYMCHTaMM 06yqa}01unec;1 JOJDDKHBI OBJIaZICTH HpI/IéMaMI/I, CBA3aHHBIMU

C OIIpCACICHUEM MMOHSATHH: OTpaHUYMBATL HX, OIMMCBIBATb, XApPAaKTCPHU30BATb W CPABHUBATL. Tak xak

XMMHUA — HayKa J3KCIICpUMCHTAJIbHAA, 06yqa}oumecs1 JOJDKHBI OBJIAJICTh TAaKHMMH I1I03HABATCJIBHBIMU

y4eOHBIMU JICHCTBUSIMH, KaK DJKCIEPHUMEHT, HaONIOJCHHE, HW3MEpPEHHUE, OIMCaHWe, MOJICTUPOBAHME,

TUTIOTE3a, BEIBOJ. B mporiecce n3ydeHus: kypca y oOydaromuxcs mpoaoKaT GOPMUPOBATHCS YMEHUS

CTaBUTh BOIPOCHI, OOBSICHATDH, KIacCU(PUIIMPOBATh, CPAaBHUBATD, OMPENENSITh UCTOYHUKU HH(OpMAaLUH,

MoJIyyaTh M aHaJIM3UpOBaTh €€, TOTOBUTH HH(MOPMALMOHHBIM MPOJYKT, MPE3EHTOBAaTh €ro M BECTU

muckyccuto. CreoBaTenbHO, ACSITEIBPHOCTHBIN MOIX0/ B M3yUYEHUH XUMHH CIIOCOOCTBYIOT JTOCTHIKEHHIO

JIMYHOCTHBIX, IPEAMETHBIX U METAIIPEAMCTHBIX O6p330BaTeJ'IBHBIX PE3YIbTATOB.

B ocHOBY Kypca 10JIO’KEHBI CIeAYIOIINE H/IeH:

MaTCpHUaIbHOC CAMHCTBO U B3aUMOCBA3b OOBEKTOB U SABJICHUM IIPpUPOABI;

Beaylias poJjib TCOPECTHUYCCKUX 3HaHHUHI JJIA OOBACHEHHUS U IMPOTHO3UPOBAHHA XHUMHUUYCCKUX
HBJ'IeHHfI, OLCHKH HUX HpaKTquCKOﬁ 3HAYUMOCTH,

B3aMMOCBA3b KauyeCTBCHHOM u KOJIMYECTBEHHOMN CTOpPOH XHUMHYCCKHUX 00BEKTOB
MaTCpHuaJIbHOI'O MHUpaA,

Pa3BHUTHUC XUMHYECKOU HAayKU W NOPOU3BOACTBO XHUMHYCCKUX BCHICCTB U MATCPHUAJIOB JId
YAOBJICTBOPCHHU HACYIIHBIX HOTpe6HOCT€I71 YCJIOBCKA H O6H.[€CTBa, PCUICHHA rI00aIbHBIX
HpO6J'IeM COBPEMCHHOCTH,;

TCHCTUYCCKAA CBA3b MCKAY BCIICCTBAMMU.

Ot HICH PCATTU3YIOTCA B KYpPCC XUMUHN OCHOBHOM IIKOJIBI HYTeM JOCTUIKCHUA CICAYIOIIUX HeJIen:.

* Qopmuposanue y ydallUXcsd XUMHUYECKOW KapTMHbI MMpa, KaK OPraHMYeCKOW dYacTH €ero

LIEJIOCTHOM CCTeCTBeHHO'HaquOﬁ KapTHUHBI.

* Pazéumue mMO3HABATEIbLHBIX HHTCPCCOB, HHTCIUICKTYAJIbHBIX HW TBOPUYCCKUX CIIOCOOHOCTEH

ydqaluuxcda B MPOLECCEC HU3YUCHUA HMHU XUMHUYECKOMN HayKu H e€ BKJIaJa B COBpCMCHHBIfI Hay4YHO-

TEXHUYECKUU IMpoTrpecc; (I)OpMI/IpOBaHI/IG BaXHEUIIINUX JOTHUYECKUX onepaum?l MBIIIJICHUA (aHaJ'II/IS,



CHHTE3, 0000IIeHNe, KOHKPETH3alHs, CPABHEHUE M JIp.) B IMpPOIECCE MO3HAHMUSA CHUCTEMbl BaKHEHIINX
IIOHATUH, 3A4KOHOB M TEOPUM O COCTaBE, CTPOCHUU U CBOMCTBAX XUMUYECKUX BEILIECTB.

* Bocnumanue yoexIEHHOCTH B TOM, YTO NMPHUMEHEHHE MOJYYCHHBIX 3HAHUNA M YMEHUH 10 XUMHU
ABIISICTCS OOBEKTUBHOW HEOOXOAMMOCTBIO JUIsi 0e30TacHOi paboTHI C BEIIECTBAMH M MaTepuallaMU B
OBITY M Ha TIPOM3BO/ICTBE.

* [Ipoexmuposanue u peanuzayus BBITYyCKHUKAMU OCHOBHOHM IIKOJIbI JIMYHON 0Opa3oBaTeNbHOU
TpaeKTOpuu: BbIOOp NMpoduiis 00ydeHHs B CTaplIei 1IKoJIe WK MPOPEeCCHOHATBHOTO 00pa30BaTeIbHOTO
YUPEXKICHUSI.

* Osnadenue Kno4esbIMU KOoMnemeHyusmy: y4eOHO-IIO3HABATEIbHBIMY, WH(MOPMALMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKaTUBHBIMU.

JIJIss TOCTHOKEHUS ATHX IIEJIed B Kypce XMMHH Ha CTYIICHH OCHOBHOTO OOIIEro 0O0pa3oBaHUS PEIIArOTCS
CIIEYIOIINE 3a/1aUM:
*  (opMuUpPYIOTCS 3HAHHUS OCHOB XHMHYECKOW HAYKH — OCHOBHBIX (DAaKTOB, IMOHATHH, XUMHUYSCKUX
3aKOHOB W TCOPHI, BEIPAKECHHBIX IMOCPEICTBOM XUMHUYECKOTO S3bIKA;
*  pa3BHBAalOTCI yMEHHS HaOmomath ¥ OOBACHIIOT XUMHUYCCKUE SIBICHUS, IPOHMCXOJISANINE B
MPHUpOJie, TA0OPATOPHBIX YCIIOBUSAX, B OBITY M HA MMPOU3BOJICTBE;
*  MPHUOOpPETAIOTCS CICIHATLHBIC YMEHUS M HABBIKHU 10 OE30TIACHOMY OOpPAMIEHUIO ¢ XUMHIECKUMU
BEIIECTBAMU, MaTepHallaMU U MPOLIECCaMU;
* (opmupyercs ryMaHUCTHUECKOE OTHOUICHHE K XUMUU KaK MPOU3BOAUTEIHHON cuiie 0011ecTBa, ¢
MTOMOIIBI0 KOTOPOH pelIaioTces riodaabHble MPoOIeMbl YeJI0BEUECTBA;
*  OCYUIECTBJIIECTCS MHTETPALUsl XUMUYECKOM KapTUHBI MUPA B €MHYIO HAYYHYIO KapTUHY.
Pabovass mnporpamma peamuszyercss Ha ocHoBe YMK co3ganHOro moa  pyKOBOJCTBOM
INa6puensnaO.C.
1. Ta6puensn O. C. Xumus. 8 kinacc : yaeOHUK A1 o0mieoOpa3oBarenbHbix opranuzamuii / O.  C.
I"abpuensu,. — M.: npoda, 2014
2. Tabpuemnsa O. C. Xumus. 9 xiacc : ydeOHUK a1 00meoOpa3oBareabHbix opranuzamuii / 0. C.
I'abpuensu, . — M.: npoda, 2015
YueOHukn cooTBeTcTBYIOT DenepanbHOMY TOCYIapCTBEHHOMY 00pa3oBaTeIbHOMY
cranuapry. Pekomennosansl MunucrepcTsom npocsenieHuss Pocculickoit @enepanuu.
[Iporpamma pazpaboTtana C UCHOJBb30BaHUEM COBPEMEHHOTO OO0OpYyIOBaHHUS IEHTpa
€CTeCTBEHHO-HAYYHOH M TEeXHOJIoTW4Yeckoil HampaBieHHOCTH «Touka pocra». Ha 6aze neHtpa
«Touka pocta» obecriedrBaeTCs peanu3alns 00pa30BaTeNIbHBIX IPOTPAMM €CTECTBEHHO -HAYYHOU
U TEXHOJOTMYECKOW HampaBleHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUU C TpeOOBAaHUSMU
3aKOHOJATENhCTBA B chepe oOpa3oBaHus U ¢ YUETOM pekomMeHaanuid deaepanbHOTO omepaTopa
y4eOHOTo npeaMeTa «XUMHUS».

2.00mas xapakTepucTHKA Y4e0OHOI0 mpeaMera
B cootBeTcTBUM C (I)CI[epEUIBHBIM TOCydapCTBCHHBIM O6pa3OBaTCJ'ILHLIM CTaHAapTOM OCHOBHOT'O O6I.I.ICFO

O6pa3OBaHI/I${ yqamuecda OOJIKHBI OBJIAZICTb TAKUMHU IMO3HABATCIIbHBIMU y‘IC6HBIMI/I ﬂCﬁCTBHHMH, KakK
YMCHHC (I)OpMyJ'IHpOBaTB HpO6HCMy U THUIIOTE3Yy, CTaBUTH LECJIN U 3a]a4i, CTPOUTH IIIAHBI JOCTUIKCHUA



LEJIE U pelIeHUs] NOCTABJICHHBIX 3aJ]1a4, MPOBOJUTH SKCIEPUMEHT U Ha €r0 OCHOBE JIEJaTh BBIBOIBI U
YMO3aKJIOUECHUS, IPEACTABIATh UX U OTCTAWBaTh CBOKO TOUKY 3peHHs. KpoMe 3Toro, ydanimecs JOJLKHBI
OBJIAJICTh MPUEMAMH, CBA3aHHBIMU C OIPEIACICHUEM TOHATHUWA: OrPAaHUYMBATHh UX, OIMUCHIBATH,
XapaKTepu30BaTh U cpaBHUBATH. CieA0BaTENIbHO, NP U3YYCHUU XUMHUU B OCHOBHOM IIKOJIE y4allluecs
JOJDKHBI OBJIAACTh YUEOHBIMU JIEUCTBUSIMU, MO3BOJISIOIMIMMH UM JOCTUYb JTUYHOCTHBIX, MIPEIAMETHBIX U
MeTaIpeaMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

[Ipemiaraemas mporpaMma Mo XMMHH PACKpPbIBAET BKJIAJl y4eOHOTO MpEeAMETa B JIOCTHXKCHHE IIeyiel
OCHOBHOTO 00111eT0 00pa30BaHUs M ONPEISISICT BAKHEHIIIME COIepiKaTeIbHbIC JIMHUN TTPeIMETa:

* «BEIIECTBO» — 3HAHME O COCTABE U CTPOCHUH BEIIECTB, X CBOMCTBAX M OMOJIOTHYCCKOM 3HAUCHUH,

* «(XMMHMYECKasl peaKius» — 3HaHHE O MPEBPALICHUSIX OJIHMX BEUIECTB B JIPYrU€, YCIOBHUSAX MPOTEKAHUS
TaKuX MPEBpaIIeHUH U crioco0ax yIpaBJIeHUS PEAKIUIMH;

* (MMPUMEHEHHUE BEIIECTBY» — 3HAHUE U OMBIT 0€30MacCHOTO OOpalleHHsl ¢ BEIIECTBAMU, MaTepuajiaMu U
npoleccaMu, HE00X0AUMBIMU B OBITY U Ha ITPOU3BOJICTBE;

* «I3BIK XMMHH» — OINEPUPOBAHHE CUCTEMOW BAXKHEUIIMX XUMHUYECKHX MOHATUN, 3HAHUE XUMHUYECKOU
HOMEHKJIATYpbl, a TakKKe BIAJCHHUE XUMHUYECKOW CHUMBOJMKOW (XUMUYECKUMH (opmyramMu U
YpaBHEHUSMH).

3. MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe
XuMusi B OCHOBHOM MIKOJIe u3ydaercs 8 u 9 kiaccax. O61miee 4rciio yaeOHbIX 9acoB 3a 2 Toj/ia 00ydeHUs
cocraBisieT 136,u3 HuX 68 (2 4 B Heenmo) B 8 kimacce, 6849 (2 yaca B Henenmio) B 9 kiacce.
[Ipenyaraemprit Kypc XOTsI 1 HOCUT OOIIEKYIbTYPHBIN XapaKTep U HE CTAaBUT 3a/1auy MpodecCuOHaTbHOM
MTOJTOTOBKH OOYYAIOIIUXCS, TEM HE MEHEE MO3BOJISIET UM ONPEACIUTHCS ¢ BEIOOPOM MPOQHIIsl 00ydeHUs
B CTapIleil IIKoJIE.

3HAUUTENBHOE MECTO B COJIEP’KaHUU Kypca OTBOIHUTCS XMMHYECKOMY SKcrepuMeHTY. OH OTKpBIBAaeT
BO3MOXHOCTh (DOPMUPOBATH y YUAIIUXCS CHEIUAIbHbBIE MPEMETHBIC YMEHHUS:
— paboTaTh C BellleCTBAMU;
— BBITIOJIHATH POCTHIE XUMUYECKHE OTBITHI;
— YUUT IIKOJHbHUKOB O€30MacHOMY M HKOJIOTMYECKH TPaMOTHOMY OOpalIeHHIO C BEUIECTBAMHU B
OBITY U Ha POU3BOJICTBE.

[IporpaMmmoii mpeaycMOTPEHO MPOBEICHUE:
8 xiacc

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

9 knacc

KOHTPOJIBHBIX paboT — 4 yaca,
MPAKTUYECKUX paboT — 7 4acoB.

Cpok peanu3aiy ydeOHOM mporpaMMbl- Ba yUeOHBIX rojia

4. HGHHOCTHLIC OPHECHTHUPDLI COACPKAHUA y‘l@ﬁHOFO npeamMerTa «XHMHD»
VYueOubIit npeameT ((XI/IMI/I}I)), B COACP)KAHUHN KOTOPOI'0 TI'IaBHBIMHU KOMIIOHCHTAMH SBJIAOTCSA HAYYHBIC

3HAHUA U HAYYHBIC MCTOIbI TO3HAHUS, TTIO3BOJISICT HpO6y)K,[[aTB Yy ydamuxces SMOIUOHAJIBHO-IIECHHOCTHOC
OTHOIICHUEC K N3Yy4YaCMOMY MAaTCpHally. B PE3YIbTATC yqe6H0171 ACATCIIbBHOCTH CO3JAa0TC YCJIIOBUA IS



¢dopmupoBanus cuctembl IeHHOcTeil. [lo3naBarenbHas (QyHKIMS ydeOHOTO mpeaMera «XHUMUs
3aKITI0YAETCs B CIIOCOOHOCTH €r0 COAEPKaHMs pa3BUBATh IIEHHOCTHBIC KAUeCTBA Y YUaIIMXCS.
Ilo3nasamenvhnvie yennocmu: omuowieHue K XUMHUYECKUM 3HAHMSM KaK OJIHOMY U3 KOMIIOHEHTOB
KYJIBTYpbl 4EJIOBEKAa Hapsily C JAPYrMMHU €CTECTBEHHOHAYYHBIMU 3HAHUSMHU; OKPYXKAIOIIEMY MUPY Kak
MHUpPY BEIIECTB U IMPOUCXOAIINX C HUMM SIBJICHMH; NMO3HABATEJIbHOMN JESITENBbHOCTU (KaK TeopeTude-
CKOM, TaK H DOKCIHEPUMEHTAIbHOW) KaK WCTOYHHUKY 3HAHUW, HOHUMAaHUe: OOBEKTUBHOCTH U
JOCTOBEPHOCTH 3HAHHUK O BEIIECTBAX U MPOUCXOSIINX C HUMH SIBICHUSX; CIIOKHOCTH M OECKOHEYHOCTH
rpoiiecca Mo3HaHusl (Ha MpUMEpPEe HCTOPUU XUMHYECKUX OTKPBITHI); NEHCTBHS 3aKOHOB IPHUPOIBI U
HEOOXOIMMOCTH HX y4eTa BO BCeX cdepax AEATEITHbHOCTH YeJOBEKa; 3HAUCHHS] XUMUYCCKUX 3HAHUNA IS
pelieHrs riao0anbHBIX MPoOJeM 4YelloBeYecTBa (SHEPreTHUECKOM, ChIPhEBOM, MPOJA0BOJILCTBEHHOM,
3/10pPOBbS U JI0JT0JIETUS YETIOBEKA, TEXHOJOTMUECKUX aBapuid, T100aibHON SKOJIOTUH U JIp.).

Ilennocmu mpyoa u 6vtma: OTHOIIEHUE K TPYJOBOH JIEATETHHOCTH KaK €CTECTBEHHOW (DU3MYECKOU U
UHTEJJIEKTYaJIbHOM MOTPEOHOCTH, TPYAY KaK TBOPYECKOM AEATEIbHOCTH, MO3BOJISIONIEN NPUMEHSTH
3HAHMS Ha IPAKTUKE; COXPAHEHUE U MOJJIepKaHne COOCTBEHHOTO 3/10POBbs U 3[I0POBbsI OKPYKAIOIIUX, B
TOM 4YHCJI€ OpraHU3alusl MUTaHUS C YYETOM COCTaBa M SHEPreTUYECKOW IIEHHOCTH MUILIH; COOJII0/IeHUE
MpaBuJl 0€30MaCHOTO MCIOJIb30BaHUs BEUIECTB (JIEKAPCTBEHHBIX MPENapaToB, CPEIACTB OBITOBON XMMHUH,
MECTUINI0B, TOPIOYE-CMA30YHBIX MAaTEPHUAJIOB U JIp.) B MOBCEAHEBHON U3HU; OCO3HAHHUE JOCTHKEHUS
JUYHOTO yCIexa B TPYIOBOHM JEATEIBHOCTH 32 CYET COOCTBEHHON KOMIIETEHTHOCTH B COOTBETCTBHUU C
COIMAPHBIMHA CTaHAAPTAMH M TIOCJIEAYIONIUM COIMATBLHBIM OJ00pPEHUEM JIOCTHKEHHN HAyKH XUMUU U
XMMHYECKOTO MTPOU3BOJICTBA JIJIsl pa3BUTHSI COBPEMEHHOTO OOIIECTBA.

Hpaeécmeennvie yennocmu: ommuouieHue kK cebe (0CO3HaHHE COOCTBEHHOTO JIOCTOMHCTBA, UYBCTBO
OOLIECTBEHHOTO J0JTra, TUCHUIUIMHUPOBAHHOCTh, YECTHOCTh U MPABAUBOCTh, MIPOCTOTA U CKPOMHOCTb,
HETEPINHUMOCTh K HECIPaBEAJIMBOCTH, MPU3HAHHE HEOOXOJAMMOCTH CaMOCOBEPILIEHCTBOBAHUS), APYTUM
mosIM  (TyMaHH3M, B3aUMHOE VYB@KEHHE MEXIYy JIOAbMH, TOBapHIecKas B3aUMOIOMOIIb U
TpeOOBATENHHOCTh, KOJUICKTHBHU3M, 3a00Ta O JAPYruUX JIOASAX), Tpupoae (OepekHoe OTHOIIEHHWE K e
OoraTcTBy, HETEPIUMOCTh K HApYIIEHUSM OKOJOTMYECKUX HOPM U TpPeOOBAHUM, HKOJIOTHUYECKU
IrpaMOTHOE OTHOLIEHHE K COXpaHeHHIO Tuapocdepsl, atMocdepbl, MOUYBbI, OHoChepsl, YEI0BEYECKOTO
OpraHu3Ma; OlleHKa JeHCTBUS BOMPEKU 3aKOHAM MIPUPO/IbL, IPUBOIALIETO K BOZHUKHOBEHUIO TJI00aIbHBIX
npo0sieM); noHumanue HEOOXOJIMMOCTH YBAXKUTEIBHOIO OTHOIIEHHS K JOCTH)KEHMSIM OTEUeCTBEHHOU
HAyKH, UCCIIeI0BATEIbCKON NESITEIbHOCTH POCCUNUCKUX YUECHBIX-XUMHUKOB (IAaTPUOTUYECKUE UYBCTBA).
Kommynuxamuensle yennocmu: omuouieHue K HOpPMaM si3blka (€CTECTBEHHOTO M XHMHUYECKOTO) B
pa3NMYHBIX MCTOYHMKAX uHGpopmauuu (nmureparypa, CMMUW, HWutepHer u Ap.); noHumaHue
HeobXxooumocmu: TIPUHATHUS PA3IUYHBIX CPEJCTB U MPHUEMOB KOMMYHHKAIIMH; MOJIY4YeHUS UHPOPMALIUU
U3 Pa3UYHBIX UCTOYHHUKOB; apryMEHTHUPOBAHHOM, KPUTUYECKOM OLIEHKM MH(OpPMAIUU, MOJIy4eHHON U3
Pa3IMYHBIX HMCTOYHUKOB; COOOIEHUS TOYHOW W JOCTOBEpHOW HMH(OpMALUU; SCHOCTH, AOCTYIMHOCTH,
JIOTUYHOCTU B 3aBHCUMOCTH OT II€JIM, TOJHOTHI MJIM KPaTKOCTU M3JI0KEHUs WH(OPMALIUU; CTPEMIICHHS
MOHATh  CMBICT OOpalieHHONW K 4YeloBeKy peud (YCTHOW W TMUCHhMEHHOM); BEASHHS Auanora s
BBISIBIICHHS PAa3HBIX TOYEK 3PEHUS HA paccMaTpUBaeMyIO0 MH(OPMAIINIO; BBIPAXKEHUS JIUYHBIX OLIEHOK U
CYXJCHUI; IPUHATHUS BBIBOJA, KOTOPBIM (popMUpyeTcs B Mpoliecce KOMMYHUKAIINU.

Icmemuyeckue YeHHOCMU: NO3UMUBHOE YYECMEEHHO-YEHHOCMHOe OMHOueHue: K OKPYXKAIOLEMY MUPY
(kpacoTa, COBEpIIIEHCTBO U TapMOHUSI OKPYXKAIOIIEH MPUPOJIBI K KOCMOCA B IIETIOM); IPUPOTHOMY MUPY
BEIIECTB U MX MPEBPAIEHUI HE TOJBKO C TOYKH 3pEHUS MOTPEOUTENs, a KaKk K HCTOYHUKY MPEKPACHOTO,
TapMOHHMYHOTO, KPAaCHBOTO, MOJYMHSIONIETOCS 3aKOHOMEPHOCTSIM, MPONOPLIUOHANIBHOIO (Ha HpuUMepe
B3aMMOCBSI3U CTPOEHHS U CBOICTB aTOMOB U BEIIECTB); BBIIIOJHEHUIO YUEOHBIX 3a7ad KaK K IpoIeccy,
JOCTABJIAIOLIEMY 3CTETUYECKOE YIOBOJLCTBHE (KpacuBOE, M3SIIHOE pElIeHHE MM JI0Ka3a- TEJIbCTBO,
MPOCTOTA, B OCHOBE KOTOPOHM JIGKHUT TapMOHHS); NOHUMAHUE HeoOX0OUMOCmU W300paKEHUS UCTUHBI,



HAy4YHbIX 3HAHWH B YyBCTBEHHOW (opme (Hampumep, B HPOU3BEACHUSIX HCKYCCTBA, MOCBSIIEHHBIX
HAy4YHBIM OTKPBITUSIM, YUEHBIM, BEIIECTBAM U X IPEBPAILICHUSIM).

S. JIn4HOCTHBIC, MeTaNlpeIMEeTHbIC M NPeAMEeTHbIC Pe3yabTaThl OCBOCHHS Kypca

XMMHAHN

ITo 3aBepiieHUIO Kypca XUMHUHU Ha ATarie OCHOBHOTO 00IIero 00pa3oBaHus BHITYCKHUKNA OCHOBHOM
LIKOJIbI IOJIKHBI OBJIAJIETh CIEAYIOUIUMU PE3YJIbTaTaMuU:

JINYHOCTHBIE Pe3yJIbTAThI:

1) ocosnanue cBOEW STHUYECKOW TPUHAIICIKHOCTH, 3HAHWE HCTOPUU XHUMHH W BKJIaJa POCCHUCKOWM
XUMHUYECKON HAYKU B MUPOBYIO XHUMMIO;

2) popmuposanue OTBETCTBEHHOTO OTHOIICHHWS K TO3HAHHUIO XHMHH; TOTOBHOCTH H CHOCOOHOCTH
YYaIIUXCs K CAMOPA3BUTHIO M CaMOOOPa30BAHHMIO Ha OCHOBE HM3YYEHHBIX (PAKTOB, 3aKOHOB U TEOPHUH
XMMHH; OCO3HAHHOTO BBIOOPA U MOCTPOCHHUE UHAMBHUIYaJIbHOM 00pa30BaTeIbHON TPAEKTOPHH;

3) ¢opmuposanue 1ETOCTHOW €CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, HEOTHEMJIEMON YacThiO KOTOPOi
ABJIICTCA XUMHUYCCKasA KapTUHA MHUpPa,

4) osnadenue COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM
IMPAKTHUKH, B TOM YHUCJIE 1 XUMHUYCCKUM;

5) oceoenue connanbHBIX HOPM, MPaBUJ TOBEACHUS, pojicii ¥ (GOpPM CONUAIBHOW JKHU3HU B COI[HYME,
MpPUPOJE M YAaCTHOM H3HU Ha OCHOBE HKOJIOTUYECKOW KyJAbTyphl M 0€30MacHOro oOpallieHus c
BEIIECTBAMU U MaTepHaaMu;

6) gopmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECHHH CO CBEPCTHHKAMH M B3POCIIBIMU B
mporecce 00pa3oBaTEIbHOM, OOIIECTBEHHO IIOJIE3HOHM, Y4eOHO-MCCIIEA0BATEIbCKOM, TBOPUYECKOW |
JPYTUX BUAOB JESATEIHOCTH, CBSI3aHHBIX C XUMHEH.

MeranpeaMeTHbie pe3yJabTaThl:

1) onpeoenenue ueneii cOOCTBEHHOr0 00yJYEHHUs, IIOCTAHOBKA U (POPMYIHUPOBAHKE s ce0s1 HOBBIX 3a/1a4;
2) naanuposanue MyTel MOCTIKEHHS KeIaeMoro pe3yiabrata 00y4eHHss XUMUU KaK TEOPETHUECKOro, TaK
Y SKCIIEPUMEHTAIILHOTO XapaKTepa,

3) coommecenue CBOUX NEUCTBHI C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYujecmeieHue KOHTPOJS CBOEH
JESTEIBHOCTH B MPOIECCE NOCTHKEHUS pe3ylibTaTa, onpedeienue Crioco00B NSHCTBUN MPH BBIOJTHEHUN
1a00paTOPHBIX U MPAKTHUECKUX PAOOT B COOTBETCTBHH C TMPABUJIAMHU TEXHUKU 0E30MACHOCTH;

4) onpedenenue WCTOYHMKOB XMMHYECKOW HHGPOPMAIMH, T[OJy4YeHHEe U aHaau3 e€, CO3/aHHe
WHGOPMAIIMOHHOTO MPOJIYKTa U €ro MPe3CHTAIIUS;

5) ucnonvszosanue OCHOBHBIX HMHTCIUIEKTYyaIbHBIX OIEpalMii: aHajdW3a W CHHTE3a, CPaBHEHHUS W
cUcTeMaru3anuu, OoOOOIIEHUS ¥ KOHKPETH3alluH, Gbli6leHue TPUIMHHO-CICCTBEHHBIX CBSI3eH W
nocmpoerue JOTHUYECKOTO PpACCYXKACHUS U yMO3aKItOueHUs (MHIYKTUBHOTO, JEAYKTHBHOTO H TIO
aHAJIOTHH) Ha MaTepHalie ECTECTBEHHO-HAYYHOTO CO/ICPIKAHNUS;

6) ymenue co3naBaTh, MPUMEHSTh M IPEOOPA30BHIBATH 3HAKH M CHMBOJIBI, MOJICITH U CXEMBbI [Tl PEIICHHSI
y4eOHBIX U MMO3HABATEIbHBIX 33/1aY;

7) popmuposanue v pazeumue 3KOJOTHUECKOTO MBIIUICHUS, YMEHUE TPUMEHSTh €r0 B MO3HABATEIBHOM,
KOMMYHHKATHBHOM, COIIMATTLHON MPAKTHKE U MPOPEeCCHOHATHHONU OpUEHTAIIHH;

8) eenepuposanue el u onpeneneHnue CPeICTB, HEOOXOMMBIX JIJIS KX pealln3alliuu.



IIpeameTHbIe pe3yabTaThI:

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

2) gopmyruposanue W3Y4CHHBIX TOHSATHIA: BEIIECTBO, XUMHYCCKUH 3JIEMEHT, aTOM, MOJICKYJA, HOH,
KaTHOH, aHUOH, MPOCTOE M CII0’KHOE BEHIECTBO, XUMUYECKAsl PEAKIUs, BUIAbI XUMHUYECKHX PEaKIUil  T.
IL.;

3) onpedenenue o GopMyiIaM COCTaBa HEOPraHUYECKUX M OPraHUYECKHX BEIECTB, BAJICHTHOCTH aTOMOB
XMMUYECKUX JI€MEHTOB WJIHM CTETICHU X OKHUCIICHUS;

4) nonumarnue vHHOPMALIUH, KOTOPYIO HECYT XMMUYECKUE 3HAKU, (POPMYIIbI U yPABHCHHS;

5) ymenue knaccuguyuposams mpocThie (METALIBI, HEMETAJUIbI, OJIATOPOJHBIC Ta3bl) M CIOXHBIC
(OmHapHBIE COCNMHEHHS, B TOM YHCJIE€ W OKCHABI, a TaKXKe THIPOKCHIBI — KHCIOTHl, OCHOBAHUS,
amM(OTepHbIE THIPOKCUIBI — U COJIN) BEIECTBA;

6) gopmynuposanue NEPUOANIECCKOTO 3aKOHA, 0OBsICHeHUe CTPYKTYpPhl U MH(POpPMAIINU, KOTOPYIO HECET
nmepuoAndecKkas cucrema xumudeckux oanemeHtoB . WM. MenneneeBa, packpvimue 3HaYCHUS
MEPUONIECKOTO 3aKOHA;

7) ymenue xapaxmepuzoeéamv CTPOCHHE BEIIECTBA — BHIbl XUMHYECKHX CBSI3€H M THIIBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue CcTpoeHHS aTOMOB XHMHUECKHX JJIEMEHTOB C TOPSIKOBBIMH HOMmepamu 1—20 u 26,
omobpasiceHue UX ¢ TOMOIIbIO CXEM;

9) cocmasnenue GOpMy OKCHIOB XUMUUECKHUX HIEMEHTOB U COOTBETCTBYIOIINX UM T'HIPOKCHIOB;

10) wanucanue CTpyKTYypHBIX (HOPMYJT MOJEKYISIPHBIX COCAWHEHHH W (GOPMYIBHBIX CIMHHI[ HOHHBIX
COEJJMHEHUH 110 BaJICHTHOCTHU, CTENICHU OKHCIICHHSI WIIH 3apsily HOHOB;

11) ymenue popmynupoeams 0OCHOBHBIE 3aKOHBI XUMHH: MMOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOTO
CTPOEHUS, COXPAHEHUS MACChI BEIIECTB, 3aKOH ABOTaIpo;

12) ymenue ¢popmynuposams OCHOBHBIC TOJIOKCHUS aTOMHO-MOJICKYJSIPHOTO YUYCHUSI U TEOPHUH
JIEKTPOIUTUYECKON TMCCOLUALINH;

13) onpeoenenue NpU3HAKOB, YCIOBUI IPOTEKAHHS U MPEKPAICHUS XUMHUUECKUX PEAKIIHIA;

14) cocmasnenue MONEKYISPHBIX YpPaBHEHHH XHMHYECKHX PEAKIMH, MOATBEPXKIAOUIMX OOIIHe
XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB U OTPAXKAIOIIMUX CBA3M MEXIY
KJIacCaMU COEAMHEHUI];

15) cocmasnenue ypaBHEeHHI peakiyii ¢ y4aCTHEM AJICKTPOJIUTOB TAKKe B HOHHOHU (opme;

16) onpedenenue NO0 XMMUYECKAM YPABHCHUSIM MPUHAIICKHOCTH PEAKIMN K ONPEACIEHHOMY THITY HIIH
BULLY;

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

18) npumenenue MOHATHI «OKUCICHUE» U «BOCCTAHOBIICHUE) JUIS XapPaKTEPUCTUKH XUMHUYECKUX CBOIMCTB
BEIIIECTB;

19) onpedenenue ¢ TOMOLIBIO KAUSCTBEHHBIX PEAKIHH XIOPHI-, Cyl1bdaT- U KapOOHAT-aHHOHOB H
KaTHOHA aMMOHHMSI B PacTBOPE;

20) o6wsicHenue BIUSIHUS PA3THYHBIX (JaKTOPOB HAa CKOPOCTh XUMUYECKHUX PEaKIIunii;

21) ymenue xapaxmepuzoéams TIOIOXKEHHE METANIOB W HEMETAJUIOB B HEPHOIMUYECKON CHCTEME
3JIEMEHTOB, CTPOEHHE UX aTOMOB M KPHCTAJJIOB, 00IIKE (PU3UUECKUE U XMMUYECKHE CBOWCTBA;

22) 06vscHeHue MHOTOOOpa3us MPOCTHIX BEUIECTB SBJICHUEM ITIOTPOITUH C YKa3aHHEM €€ TPUYMH;

23) ycmanosienue pazIMIlii THAPO-, TUPO- U SJIEKTPOMETAILTYPTHU U WIIIOCMPUPOGAHIE STUX Pa3INuuil
IpUMEpaMHU MPOMBIIIIJICHHBIX CIIOCO00B MOJTY4YEHHUsI METAJIIOB;



24) ymenue oasamv 00uyt0 xapakTepuctuky osnementoB |, I, VIIA rpynm, a Ttakxke Boaopoja,
KHCIIOpO/Ia, a30Ta, cepbl, (ocdopa, yrmepona, KpeMHUsS U OOpa30BAHHBIX UMHU IMPOCTHIX BEUIECTB H
Ba)XHEHIIINX COCIMHEHUN (CTPOCHME, HAXOXKICHUE B MPUPOJIE, TOIy4CHUE, PU3MUSCKHE U XHUMUYCCKHE
CBOMCTBA, IPUMEHEHUE);

25) ymenue onucvléams KOPPO3UIO METAIIOB M CIIOCOOBI 3aIUThI OT HEE;

26) ymeHue npouzeo0ums XUMHUYECKHE PacYEThl C UCIOJIb30BAHUEM MOHITUH «MaccoBasi J0Jisl BEIIECTBA
B CMECH», KKOJIMYECTBO BEIIECTBAY, «MOJISIPHBIH 00bEM» 110 OPMYJIaM U YPaBHEHUSIM PEaKIIUii;

27) onucanue CBOWCTB U MPAKTUYECKOTO 3HAYCHHSI U3yYCHHBIX OPraHMUYCCKHUX BEIICCTB;

28) ewvinoiHenue O0O3HAUCHHBIX B IPOrpaMMe JKCIICPUMEHTOB, pPACNO3HABAHUE HEOPTAHUYCCKUX
BEIIIECTB M0 COOTBETCTBYIOIINM TPH3HAKAM;

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

Cucrema OleHKH:
1. Ouenka YCTHOIO oTBeTa
Ormerka «5»:
- OTBET IOJIHBIM U MPABUJIBHBIA HA OCHOBAaHUY U3YYEHHBIX TEOPHI;
- MaTepual M3JI0KEH B OMPECIICHHON JIOTHYECKOH IMOCIIeI0BATEIbHOCTH, JTUTEPATYPHBIM
SI3BIKOM;;
- OTBET CaMOCTOSITEIIbHBIM.
OTMeTKa «4»;
- OTBET MOJIHBIA U MPABUJILHBIA Ha CHOBAaHUM U3YYEHHBIX TCOPHUIA;
- Marepuai U3JI0)KEH B OINMPEAEIICHHON JIOTHYECKOW MOCIEA0BATENIBHOCTH, IPU TOM JOMYIIEHBI
JIBE-TPU HECYIIECTBEHHbIE OLTUOKH, UCIIPABJICHHBIE [0 TPEOOBAHUIO YUUTEJIS.
OT1merka «3»:
-O0TBET TMOJHBIA, HO TPU OTOM [IOMYyIIEHA CYyIIECTBEHHAas OmHMOKa WJIK OTBET
HEIIOJIHBIN, HeCBSI3HBIH.
OT1meTka «2»:
- IpU OTBETE OOHAPY)KEHO HEMOHUMAaHHE Y4YaIlIUMCS OCHOBHOTO COJEpXaHHUs yueOHOTro
Marepuaga WIM JOMYIICHbl CYIIECTBEHHBIE OIIMOKH, KOTOpbIE Yy4allMiics HE MOXKET
WCIIPAaBUTH IPU HABOJAIIUX BOIIPOCAX YUUTENs, OTCYTCTBUE OTBETA.

2. Ouenka JIKCIEPUMEHTAJIbHbIX YMEHHU I

OneHka cTaBUTCS Ha OCHOBAHWW HAONIOJIEHUS 32 YYalIUMHCS U MHUCbMEHHOTO OTYeTa 3a
pabory.
OTtmeTKa «5»:
- paboTa BBHITIOJIHEHA MMOJTHOCTHIO U MPABUIIBHO, CAETaHbl TPABUIbLHBIC HAOIIOICHUS U BBIBO/IBI,
- OKCIIEPUMEHT OCYIIECTBIICH M0 IMJIaHy C Y4eTOM TeXHUKHU 0€30MacHOCTH U MpaBUi PabOTHI C
BEIIECTBAMU M 000PYJAOBaHHUEM;
- IPOSIBIICHBI OPTaHU3AI[HOHHO - TPYAOBBIE YMEHUS, O IICPKUBAIOTCS
YHCTOTa paboyero MecTa u MopsAa0K (Ha CTOJIe, SKOHOMHO HCIIOJIB3YIOTCS PEAKTHBBI).
OtmeTKka «4»:
- paboTa BBITIOJNIHEHA MPABUIBHO, C/AEJaHbl MpPaBUIbHBIC HAONIONEHUS M BBIBOJBI, HO TpU
3TOM SKCIIEPUMEHT MPOBEICH HE MOJHOCTHIO WM JOMYIICHBI HECYIIECTBEHHbBIE OIINOKU B



paboTe ¢ BemecTBaMu U 000PyIOBaHUEM.
OT1meTka «3»:

- paboTa BBHIMIOJHEHA MPAaBUIHLHO HE MEHEE YeM HAMOJOBHHY WJIHM JOIYIIEHA CYIIECTBEHHAS
omuOKa B X0JIe SKCIIEPUMEHTa B 00BSICHEHNH, B 0()OPMIICHUH PabOTHI, B COOIIOACHUH TIPaBUII
TEXHUKH O€30IMMacHOCTH Ha pabdoTe C BEIIeCTBAMU U 00OPYIOBaHHEM, KOTOpPAs UCIPABIISETCS
MOTPEOOBAHUIO YIUTEIIS.

OT1MmeTka «2»:

- TomyuieHbl aBe (1 0oJiee) CyllecCTBEHHbIE OMMUOKH B XOJ€: SKCIEPUMEHTA, B OOBSICHEHUH, B
opopmiieHHH pabOTBI, B COOJIOJICHUM TPABWJI TEXHUKH OE30MaCHOCTH Tpu paboTe ¢
BEIIECTBAMHU W O00OpY/JOBaHHWEM, KOTOPHIC YyYaIIHWCS HE MOXET WCIPABUTh JaXKe II0
TpeOOBAHUIO YUUTES;

- paboTa HE BBITIOJNHEHA, Y YYAIeroCs OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMEHUSI.

3. Onenka ymenuii pemarb pacueTHble 3agaun OTMerka
«5»:
- B JIOTHYECKOM PACCYXJICHUU U PEIICHUH HET OIMMOOK, 33aJlavya pelleHa parioHaTbHBIM

CII0CO00OM;

OTmerka «4»:
- B JIOTHYECKOM PaCCYXJCHUH M PEIICHHUS HET CYIIECTBEHHBIX OIMMUOOK, HO 3ajJada periecHa

HEpaIrMoOHAIBHBIM CTIOCOO0M, WJIH JIOTYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OITHOOK.

OT1merka «3»:
- B JIOTUYECKOM DPACCY)KJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIEHA CYIIECTBEHHAs
omnOKa B MaTeMaTUYECKUX pacueTax.
OT1meTka «2»:
- UMEETCsl CYILIECTBEHHBIE OMIMOKH B IOTHYECKOM PACCYXKJIEHUU U B PEIICHUH;
- OTCYTCTBHE OTBETa Ha 3a/laHuE.

4. Ouenka NMHCHLMEHHBIX KOHTPOJILHBIX pador OTMeTKa
«5»:
- OTBET IOJIHBIN ¥ MPAaBUJIbHBIN, BO3MOXHA HECYIIIECTBEHHAS OIINOKA.
OtMmeTKa «4»:
- OTBET HETOJIHBIN U JIOMYyILIeHO He 0oJiee ABYX HECYIECTBEHHBIX OLINOOK.
OtMeTKa «3»:
- paboTa BBIMIOJIHEHA HE MEHEE YeM HAIOJOBHHY, JIOMYIIEHa OJIHA CYIIECTBEHHAs OLIMOKa U MpU
3TOM JIBE-TPHU HECYIIECTBEHHBIE.
OTMeTKa «2»:
- paboTa BBHIMIOJTHEHA MEHBIIE YeM HAMOJOBUHY HIIM COJEPKUT HECKOJBKO CYIIECTBEHHBIX
OIINOO0K;

- pa60Ta HC BBIINIOJIHCHA.

IIpu oueHke BBINOJHEHHUS MUCBMEHHOW KOHTPOJIbHOM paboThl HEOOXOAWMO YYHUTHIBAThH
TpeOOBaHUs eTMHOTO OporpadhuuecKoro peKumMa

5. OleHKa TecTOBbIX padoT
TecThl, cocTosiie U3 MATH BOIPOCOB MOXHO HMCIOJIB30BaTh IMOCIE M3YYEHHUs KaXIOro Marepualia
(ypoka). Tect u3z 10-15 BompocoB wucmonb3yeTcst Ais mepuoaudeckoro koHTpouss. Tect uz 20-30



BOIIPOCOB HEOOXOAMMO UCTIOIB30BATh JIJISI HTOTOBOTO KOHTPOJIS.
[Ipu o1leHUBaHUU KCTIONB3YETCS CIIEAYIONIas IIKaja;
Jl1s1 TecTa U3 5 BOIIPOCOB

* HEeT OIIUOOK — OLEHKA «5»;
* 0JIHA OIIMOKA — OLEHKA«4»,
* IBE OIIMOKH — OLIEHKA«3»,

* TPU OIIMOKH — OLEHKA«2.

Jig Tecta 3 30 BOOpPOCOB:

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

* MeHbIIe 12 TpaBUIBHBIX OTBETOB — OTMETKA «2».
Ol11eHKa BBINOJHEHUS TECTOBBIX 3a/IaHH:

o  OtTMeTKa «5»: yJamnuiics BBITOJIHUI TeCTOBBIC 3amanus Ha 85 — 100%.

e OtrMmeTKa «4»: yJanuiics BITOJHHAI TECTOBBIC 3aanus Ha 65 — 84%.

e Otrmerka «3»: yJamuiics BBITIOJHIII TECTOBBIC 3a1aHus Ha 49 — 64%.

e  OrMeTKa «2»: ydaniuics BBITIOJIHIII TECTOBBIE 331aHMs MeHee 4yeM Ha 49%.

KoHTpoJibHO-U3MepuTeIbHbIE MaTepuadbl TMpeAHA3HAYEHBI JII TPOBEPKH YPOBHS YCBOCHHS
y4eOHOrO0 MaTepuajla Ha OCHOBAaHMM O0O0pa30BaTEIPHOTO MHHHUMYyMa COJEpXKaHUsA OO0pa3oBaHUSA W
TpeOOBaHWUN K YPOBHIO MOATOTOBKU BBIMYCKHUKOB IIKOJ. OHH COCTaBJICHBI HA OCHOBE MHOTOJIETHEH
MeIarOTHYECKON MTPAKTUKH C YIETOM Pa3JIMYHBIX METOAMYECKUX pa3pabOTOK.

ITo Bcem mmaBaMm Kypca U UX paszesiaM MpeaaaraeTcs TeKYIHi U TEMaTUHYECKUl KOHTPOJIb 3HAaHUHN U
yMeHUH B GOpME XUMUYECKUX TUKTAHTOB U TECTOB, CAMOCTOSATEIBHBIX U KOHTPOJBHBIX PabOT. 3amaHus
0001X BapraHTOB pabOT CXOAHBI IO COJIEPIKAHUIO U XapaKTEPy BBIMOJHIEMBIX YICOHBIX IS CTBUM.

st opranm3aruu 3pQGeKkTuBHON pabOThI BCETO Kilacca C YY€TOM WHIWBHUIYAJIbHBIX CITIOCOOHOCTEH
Ka)XJIOTO y4aIlerocs B psjie padoT, BXOASIIKMX B TOCOOUE, MPEICTABICHBI 3a/IaHUs Pa3IUYHBIX YPOBHEH
CJI0KHOCTH.

HezameHUMBIM MMOMOIIIHMKOM Tiefarora B KOHTPOJIE 3HAHUU SBIISIFOTCS 3aaaHus B Gopme Tecta. Mx
MO>KHO MCTOJIb30BaTh Ha Pa3HBIX 3Taax y4eOHOTO mpoliecca:

* MIPU U3yYECHUH HOBOTO MaTepuaa;

* Ha JTare 3aKperieHus] H3y4eHHOT0 MaTepuaa;

* Ha ypokax 0000I11a011ero NoBTOPEHHUS,

* MPHU TEKYIIEM U TeMaTUYECKOM KOHTpPOJIE 3HAHUI, YMEHUN U HABBIKOB YUal[UXCS;

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

dopme EI'D.

JIns KaxxJ10M TeMbl M €€ pa3AesioB MPEeI0KEHbI TECTOBbIE 3a/JIaHHsI PA3HOTO YPOBHS CIIOKHOCTH B
JBYX BapHaHTaX, paccuuTaHHble Ha 15—35 MuH wiuM Ha 1enbld ypok. [[ns BbICTaBJIEHMS OLIEHKH
MpeAJIaraeTcsl UCMOIb30BaATh CIAEAYIOUIYIO MPOUEHTHYIO IIKaly:

35% BBITTOJIHEHHBIX 3aJJaHUHA — OIIEHKA «2»;

36—61 % — o1reHKa «3»;

62—85% — orreHka «4»;

86—100% — oreHKa «5».



B 3aBucumocTH OT pe3ysabTaTOB BBIIIOJIHEHHUS pa0OThl YUUTEIb MOKET BHOCUTD B IIPEIOKEHHYIO
CUCTEMY OLICHUBAHUsI KOPPEKTUBHI, IIOCKOJIBKY OCHOBHAS LI€JIb KOHTPOJIS B JAHHOM Cllydae — He
COOCTBEHHO BBICTABJICHHUE OLICHKH, a OTIPEJICIICHNE YPOBHS YCBOCHHUS YIalIUMHCSA y4eOHOTo MaTepuana u
HaIpaBJIEHUH JajbHEleld paboThl Ha/l MOBBIIEHUEM KaueCcTBa 3HAHUN

3ananue moa mudpoit 1 onenuBaercs 3 Oamramu; mod mudpoi 2 — 5 Gamamu; nox nudpoit 3-8
Oammamu. 3aiaHusl, OTMEYCHHBIE *, — JIJIS1 HHIMBHyaIEHOTO BBHITIOJIHEHUSI.

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

» yactu A — 2 Oaiamu;

» yactu B — 4 Oannamu;

« yactu C - 6 Oamiamu.

Onnako He Bce ydwalluecs MPUCTYMAarT K 3amaHusaM vactd C u Tem Oojiee BBITIOJNHSIOT UX
MOJTHOCTBI0. UTOOBI OBBICHTH MOJIOKHUTEIHHYIO MOTHUBAIIMIO K BRITTOJIHEHHIO 3a1aHui yactu C, yauTensb
MOJKET OOBSBUTH O BBICTABJICHUH TI0 PE3yJbTaTaM TeCTa JIBYX OIICHOK: TIepBOil — 3a yacTh A u B, a BTO-
poit — 3a yactb C — € HUCIOJIb30BAHNUEM IPOIIEHTHOM IIKaJIbl OLEHKN 3HAaHUM.

Bonpockl ansi BcexX BHIIOB KOHTPOJISI 3HAHWK COCTaBJICHBI TaKHMM 0OOpa3oM, 4TOOBI MEmaror ¢ mx
MOMOIIIBI0O MOT BBISIBUTH 3HAHHS yJallUXCs 1O BCEM Y3JIOBBIM BOIPOCAM TJaBbl M pasziena Kak Ha
0a30BOM YpOBHE, TJe HEOO0XOJAMMO TOJBKO BOCHpPOU3BEIEHHE Y4EeOHOro marepuana, Tak M Ha
YCIIO)KHEHHOM YpOBHE, T/ie TpeOyeTcs yMEHHE aHaJIM3MpOBaTh W CPaBHHUBATH JaHHBIC, TPHUMEHSS
TBOpUYECKHE CIIOCOOHOCTH.

Bce oOyuaromiue BUABI KOHTPOJIS MPEAINOIaraloT KOJUIEKTUBHYIO JESTENbHOCTh ydaluxcs 0o B
nape, 1100 B rpymIe U CaMOIPOBEPKY.

[Ipn moAroToBKe K KOHTPOJILHBIM paboTaM HE0OXoauMo oOpaTUTh BHMMaHHE Ha 3aJaHUs YPOKOB
o06o0mrIaromero moBTopeHusi. B aToMm ciydae ydammecs B COOTBETCTBHH CO CBOMMHU CIIOCOOHOCTSIMH
OTPEENAIOT Ui ce0sl 3aaHNs, KOTOPhIE MOTYT BBITIOJIHUTb.

PacuerHble 3a1aun pa3aMYHbBIX TUIIOB M YPOBHEH CIOXKHOCTH MpPEJCTaBICHbI B OCOOMH OJIoKaMu, a
TaK)Ke BKJIIOYEHBI B pa3HbIe BHUJbI KOHTPOJIS 3HAHWMA. YUHUTENIb MOXKET M0 JKeJAHUI0 BKIIOYATh UX Kak
JOTIOJTHUTEIBHOE 3aJjaHKe B JII00OM BUJ KOHTPOJISI WM MpeliaraTh Y4aluluMcsi OTAENbHBIE CaMOCTOS-
TeJbHbIe Pa0OTHI MO PELICHUIO MOIOOHBIX 3a1au.

IIpoBeneHne XUMUYECKOTO THKTAHTA

3amanus Ui 000MX BAapUAHTOB KPaTKO 3alMCHIBAIOTCSA Ha JIMIIEBOM CTOPOHE JOCKH WM Ha
KOJIOTpaHCIIapaHTe; OTBETHI Ha BOMPOCHI XKEJIATEIHbHO HAIKMCaTh HA 0OPATHOM CTOPOHE JOCKH I TaKKe
Ha KOJIOTpaHCHapaHTEe. YUWUTEeNb 3a4MTHIBAET COJIEp)KaHUE BOIPOCA, ydallluecs 3alUChIBAlOT OTBET B
TeTpaIsX.
ITo OKOHYaHHMM JUKTAHTa IPOBOIUTCS CAaMOIIPOBEPKa:

+ OIIMOOK HET — OILIEHKA «5»;

« gomyieHbl 1—2 ommoku — «4»;

* JOMYIIEHBI 3 OMMOKH — «3».

B 3aBHCHMOCTH OT CTEMEeHHM MOJATOTOBJICHHOCTH YYAIIUXCA YYUTENb MOXKET M3MEHHTh KpUTEepHUil
OIICHKH paboT B MOJb3Y YUECHHUKA.



Coaepikanue yueOHOr 0 nmpeamera
Xumus 8 kaace
(68 uacoB, 2 yaca B HejeJII0)
HavajbHble MOHATHA U 3aKOHBI XUMHUH(21 yac)

Tena u BeniectBa. CBoiicTBa BelIecTB. DTaJOHHBIE (PU3NIECKHE CBOMCTBA BemlecTB. Marepuaisl U
MaTepuaiioBesieHre. Poib XMMHUM B JKM3HU COBpEMEHHOTO oOmiecTBa. OTHOMIEHHE O0IIECTBa K XUMUH:
xeModuius 1 xeMo(hoousi.

Meroast u3ydeHuss xumuu. HaOmronmenue. OxcnepumeHT. MognenupoBanue. Mogaenu
MaTepuaIbHbIe U 3HAKOBHIE WJIH CUMBOJIbHBIC.

I'azpr. JKunkoctu. TBEpaple BemecTBa. B3anmHbIie Iepexoasl MKy arperaTHbIMUA COCTOSIHUSIMU
BEIIECTBA: BO3rOHKA (CyOnumarvs) U JnecyOonuManiusi, KOHJACHCAIMS W UCMapeHue, KpUCTAIIU3alus U
IJIaBJICHHUE.

®dusndeckue sBIeHUA. YHUCThIE BellecTBa U cMech. [ OMOTeHHBIE U TeTeporeHHble cMecu. Cmecu
razoo0pasHble, kuakue U TBEpAble. CrocoObl pa3feneHus cMecel: MEeperoHkKa, WM TUCTHIUISALNS,
OoTCTamBaHue, (PUIBTPOBAHUE, KPUCTAIIU3AINS WK BhIapuBanue. Xpomatorpadus. [Ipumenenue aTux
croco0o0B B TaOOpaTOPHOM MIPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XHAMHUYECKUE IEMEHTHL. ATOMBI U MOJIEKYJbl. IIpocTele M ciokHbIE BemecTBa. AJIIOTpONUs HA
npuMmepe kucinopona. OCHOBHbBIE TOJOXKEHHs aTOMHO - MoJieKyisipHoro ydyeHus. Mousl. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSL.

3HaKu (CUMBOJIBI) XMMHUYECKUX 3JIeMEHTOB. MHpopMaiusa, KOTOPYIO HECYT 3HAKW XMMHUYECKUX
3JIEMEHTOB. OJTHUMOJIOTHS Ha3BaHUM HEKOTOPHIX XUMHYECKMX 3yeMeHTOB. [lepuomuueckas Ttabnuia
xuMuueckux sneMeHtoB [[. U. MenzeneeBa: KOPOTKONEPUOIHBIA W JIWHHO TNEPUOAHBIM BapUAHTHI.
[Tepuoast u rpymnmel. ['maBHas u moOoyHas MOATPYMIBI, WM A- u b-rpynmnel. OTHOCUTENTBEHAS aTOMHAs
Mmacca.

Xumuyeckue (opmynbl. MHaekcel U kodddunuentsl. OTHOCUTENIbHAS MOJEKYJSpHAs Macca.
MaccoBasi 10711 XMMHUYECKOro 3JIeMeHTa B coenuHeHuH. MHbopMmaiius, KOTOpYI0 HECYT XUMHUYECKHE
hopmyIIBI.

BanentHoctb. CTpykTypHBIE (GOpMYiIbl. XHUMHYECKHE JIEMEHTHI C IMOCTOSHHON M TMEPEeMEHHOU
BaJICHTHOCThI0. BbiBoA Qopmynsl coeauHeHuss 10 BajeHTHOCTH. OrmpenencHUe BaJICHTHOCTH
XMMHUYECKOTO 3yieMeHTa 1o (opmyne BemectBa. CoCTaBieHHE HA3BaHWUN COENMHEHUH, COCTOSAIIUX W3
JIBYX XUMHUYECKUX AIEMEHTOB, 110 BaJICHTHOCTHU. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB.

XuMuyeckue peakuuu. PeareHTHl UM TPOAYKTHl peakuuu. [Ipu3HaKM XUMHUYECKUX pPEaKIUi.
VYcnoBust X MpoTeKaHWsI U MpekpaieHus. Peakiuu ropeHus. DK30TepMUUECKUE U SHAOTEPMUYECKHE
peaxiuu.

3aKOH COXpaHEHMS MacChl BEIIECTB. XUMHUYECKHE YypaBHEHHs. (CoOCTaBlIeHHE XUMHUYECKHX
ypaBHeHuil. UHbopMmarus, KOTOpyro HECET XUMUUECKOE YpaBHEHHE.

Knaccudukanuss XMMUYECKUX PEAKIUil MO COCTaBy W YHUCIY PEAareHTOB M MPOJIYKTOB. THIIBI
XUMHUYECKUX peakuui. Peakiuu coeanHeHUs, pazNoKeHUs, 3aMelleHus U oOmeHa. Kartamuzatopsl u
KaTaJus.

JdeMoHcTpanuu
* Komneknus MarepualioB U U3AEIUN U3 HUX.

* Mogenu, ucnojb3yeMble Ha ypokax (PU3UKH, OUOJIOTHH U reorpaduu.



*  OOBEMHBIE U MIAPOCTEPHKHEBBIE MOJIEIN HEKOTOPHIX XUMHUECKUX BEIIECTB.

* Mogenu KpUCTAUIMYECKUX PEIIETOK.

* Cobupanue npubdopa AJs MOJTyYeHUS Ta3a U MPOBEPKaA €ro Ha TePMETUYHOCTb.

* Bo3sronka cyxoro npjaa, Hoja nin HaQTaJuHA.

* ArperaTHbl€ COCTOSTHUS BOJIBI.

* Pazznenenue 1ByX HECMEIIMBAIOIIMXCS )KUJIKOCTEN ¢ TOMOIIBIO JEIUTEIbHON BOPOHKHU.

* Jluctumistop u ero padora.

* VYcranoBka s puiabTpoBaHus u e€ pabdora.

* VYcraHoBKa AJs BelIapuBaHus U €€ padoTa.

*  Kosekiusi ObITOBBIX IPUOOPOB s (PUIBTPOBAHUS BO3IyXa.

* Paszgenenue kpacsiero BemiecTsa gpuomacrepa ¢ NOMOLIbI0 OyMa)kHON XpoMarorpaduu.

*  Mojenu aNIOTPOMHBIX MOTU(DUKAIIUHN yriIepoaa U Cephl.

* IlosyueHue 030Ha.

* Tloprpers 1. 5. Bepriennyca u JI. Y. Meneneesa.

* KopoTkoneproaHslii U JUIMHHOTIEpUOAHBIN BapuaHThl [lepnoauueckoit cucremsr /1. U.
MenneneeBa

* KoHcTpyupoBaHue MIapOCTEPKHEBBIX MOJIENIEH MOJIEKYII.

* Anmnapar Kunma.

* PaznoxeHue 6uxpomara aMMOHHUSL.

* Topenue cepbl 1 MarHUEBOM JICHTBI.

* [loptpetrsl M. B. JlomonocoBa u A. JI. JlaBya3sbe.

*  OmnbITHI, WLTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChI BEILIECTB.

* T'openue docdopa, pacCTBOpPEHHE MPOAYKTA TOPEHUS B BOJIEC U UCCIEAOBAHUE TIOTYYEHHOTO
pacTBopa JIAKMYCOM .
* BsaumojeicTBUE COIIHONM KUCIOTHI C IIMHKOM.
* Tlomyuenue rugporcuaa meau(Il) u ero pasnoxeHue Mpu HarpeBaHMUH.
JlaGopaTopHble ONBITHI
. O3HaKOMIICHHE C KOJIJICKIIMEH TaO0OpaTOPHOMN TOCY/IBI.
. IIpoBepka npubopa it MOTy4eHUs ra30B Ha TeéPMETUYHOCTb.
. O3HakoMJIeHHE ¢ MUHEpaTaMu, 00pa3yroIMMU IPaHUT.
. IIpuroToBjeHne reTeporeHHON CMeCH MOPOIIKOB CEPbI U JKeJie3a U UX pa3JieiicHue.
. B3aumopeicTBre pacTBOPOB XJIOPHIOB U HOJIHUJIOB KaJlusl C paCTBOPOM HHUTpaTa cepedpa.
. [lomyuyenue ruapoxcuaa meau(ll) u ero B3anmoeiicTBie ¢ CEpHOI KUCIOTOM.
. Bzanmoneicteue pactBopa coabl ¢ KUCIOTOM.

. HpOBepKa 3dKOHa COXpaHCHU MACChI BCIICCTB Ha IIPUMCEPE B3aUMOJEUCTBHUS IIEIOYM U KUCIOTHI.

© 0N UAWNE

[IpoBepka 3aKOHA COXPAHEHHS MAcChl BEIIECTB HA TPHUMEPE B3aUMOJIEHCTBUS IIEIOYH U COJIH
xenesa (I11).

10. Paznoxenue nepokcuia BOAOPOIa ¢ MOMOIIbI0 okcuaa Maprania (IV).

11. 3amemienue xene3oM MeIH B MEJHOM KYIIOPOCE.

IIpakTnuyeckne padoTsl

1. 3HAKOMCTBO ¢ J1a00paTOPHBIM 000pyIoBaHueM. [IpaBuia TEXHUKH O€30TAaCHOCTH NP paboTe B
kabunete xumun. Hekotopeie BUjIbI paboT.



2. AHamu3 no4BbI
Baskneiiuue npeacraBuTe/ M Heopraunyecknx semects. KosimuecTBeHHbIE OTHOLLIEHHS B
xumuu(18 yacos)

Cocras Bo3ayxa. [Tonsatre 06 00bEMHOM J10J1I€ KOMIIOHEHTA IPUPOJHOM Ia30BOM CMECH —

BO3yxa. Pacuér 00bp€Ma KOMIIOHEHTA Ta30BOi CMECH IO €0 00BEMHOM J10J1e U HA000POT.

Kucnopoa. O3on. [lonyuenne kuciopoga. Cobupanue u pacrio3HaBaHHE KUCIOPO1a. XUMUUECKHUE
CBOICTBA KMCJIOPOJA: B3aUMOJICHICTBUE C METaJJIaMi, HEMETaJJIaMU U CJIO’KHBIMH BEILIECTBAMHU.
[Ipumenenue kucaopoaa. KpyroBopor kuciaopojia B Ipupo/ie.

Oxcuapl. OOpazoBaHue Ha3BaHUN OKCHIOB IO WX popmysaMm. CocTtaBieHue (GOPMYI OKCHUIOB TI0 UX
Ha3zBaHusAM. [IpeacraBuTenn OKCUIOB: BOJA U YIIIEKUCIbIN a3, HeraméHas U3BecTh.

Bonopon B mpupoie. dusnueckue u XMuMUYECKUE CBOICTBA BOJAOPO/IA, €T0 MOJIyYeHUE U
MIPUMEHEHHE.

Kucnortsl, ux cocraB u kinaccudukanus. Maaukaropsl. Tabmuiia pacTBOPUMOCTH.

ConstHast ¥ cepHasi KUCJIOTbI, X CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB 1 Ha3BaHMsl. PacTBopuMoCTb cosnell B Boze. [IpencraBurenu coneit: xjiopus
HaTpusl, KapOoHaT HaTpus, pocdar KaabIusl.

[Tocrosinnas ABoranpo. KonndectBo Bemectsa. Monb. MonsipHas macca. KpaTHble e1uHUIIBI
M3MEpEeHUs KOJIMYECTBA BEIECTBA — MUJUIUMOJIb U KHJIOMOJIb, MUJUTUMOJISIPHAS U KUJIOMOJIIpHAs
Macchl BEIECTBA.

Pacuérel c wHcmonb30BaHMEM TOHATUH  «KOJIMYECTBO BEILIECTBA», «MOJSIpHAas Maccay,
«IOCTOSIHHAsA ABOragpo».

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

KpaTtHble eguHuIbI U3MEpPEHHS] — MILUIMMOJISIPHBIN M KHUJIOMOJISIPHBIA 00BbEeMBbI T'a3000pa3HbIX
BEILIECTB.

Pacuétel ¢ ucnonb3oBaHWEM NOHATUN «KOJUYECTBO BEIIECTBA», «MOJIIPHAS MACCay», «MOJIIPHBII
00BEM ra3oBy, «IOCTOSTHHAS ABOTaApO».

Pacuétel ¢ ucnosb3oBaHNEM NOHATUI «KOJIUYECTBO BEIIECTBA», «MOJISIPHASI MACCA», «MOJISIPHBIN
00BEM razoBy», «4uciI0 ABOTaIpO».

I'unpocdepa. Kpyrosopor Boasl B mpupoje. dusmyeckre M XUMHUYECKHUE CBONCTBA BOJBI:
B3aMMOJICIICTBUE C OKCUIAMHU.

OcHoBaHus, ux coctaB. PacTBOpuMOCTh OCHOBaHUI B BoJie. MI3MEeHEHHE OKpPACKU MHANKATOPOB B
ienouHoi cpene. IlpeacraBurenu menouen: rTUAPOKCUIBI HATPUS, KAJIUS U KaJIbLIUSL.

PactBoputens u pactBopéHHoe BemecTBO. PacTtBopsl. PactBopenue. ['maparsl. MaccoBasi ons
pacTBOpEHHOro BellecTBa. PacuéThl, CBA3aHHBIE C HCIOJIB30BAHMEM IMOHATUS «MaccoBas JOJIA
PacTBOPEHHOTO BELIECTBAY.

JdeMoHcTpanuu

* OmpeneneHue coaepKaHus KUCIOPOAA B BO3IYyXE.

* [lomydeHue kuciaopoaa pasnoKeHUEM NIEpPMAaHraHaTa Kajaus U MepoKCUaa

BOJOpOJIA.

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

* Pacno3HaBaHue kuciaopona.

* T'openue Maruus, sxesuesa, yris, cepsl U pocdopa B KUCIOPOIE.

*  Kosekiusi OKCUI0B.

® HOJ'Iy‘IeHI/IC, COGI/IpaHI/Ie " pacClioO3HaBaHUC BOAOPOAA.



* T'openue Bomopona.

* BszaumoseiictBue Bogopoa ¢ okcuaom meau(ll).

*  Kouekuuss MUHEpaJIbHBIX KUCIOT.

* IlpaBuio paz0aBieHust CEpON KUCIOTEHI.

*  Komnekuus conei.

* Talnuua pacTBOPIMOCTH OCHOBAHUH, KHCIIOT U COJIEH B BOJE.

* HexoTopble MeTaIJIbI, HEMETAILIBI U COSAMHEHUS KOJTMYECTBOM BeIllecTBa B 1 MOJIb.
*  Mopenb MoJsipHOTO 00BEMA ra3000pa3HbIX BEIIECTB.

JlabopaTopHbIe ONBITHI

12.  TlomyrHeHWE M3BECTKOBOM BOJBI IIPH MPOITYCKAHUH YIIIEKMCIIOTO Ta3a.
13.  TlomydeHue BOOOpPOaa B3aMMOIEHCTBUEM IIMHKA M COJISHOM KUCIIOTBL
14.  PacnosHaBaHue KHCIIOT MHAUKATOPAMHM.
15. H3meHenue OKpacKy MHIMKATOPOB B LIEJIOYHOIM Cpele.
16. OsmakomileHHE ¢ mpenapaTaMy JOMAIIHEN WM IIKOJHHOM alTeuKH — PacTBOPAaMH MEPOKCHUA
BOJIOPOJa, CIUPTOBOM HACTOMKHM MOJIa ¥ HAIATBIPHOTO CIUPTA.
IIpakTH4eckne padoThI
3. Tonyuenne, cobMpaHue U pacro3HABAHKE KHCIOPOA.
4. Tlonyuenwue, coOMpaHKe U PaCIO3HABAHUE BOJOPOIA.
5. TlpuroToBiieHHE PaCTBOPOB COJIEH C MX 3aJIaHHOM MacCOBOM JIOJIEIA.
OcHOBHBbIE KJIaCChl HeOpranudeckux coequHenuii (10 yacon)
O06o0menue cBeeHn 00 OKCHIax, UX Kiaccu(uKauy, Ha3BaHUSIX U CBOMCTBAX.
CriocoOsl MoTyueHus: OKCUIOB.

OcHoBaHus, WX KilaccU(UKalMs, Ha3BaHUS M CBOHCTBA. B3amMoaeilcTBHE C KHCJIOTaMH,
KHCJIOTHBIMU OKCHJaMU M coJisiMH. Pa3noxkeHne HepacTBOPUMBIX OCHOBaHUU. CrocoObl MOTy4eHHUS
OCHOBaHMH.

Kucnotel, ux wiaccupukauusa u Ha3Banus. OOmMe XUMHYECKHE CBOMCTBA  KHCIOT.
B3anmopeiictBue KUCIOT C MeTaulaMu. OJJIEKTPOXUMHMYECKHUM  psii  HaNpsDKEHUH  METaJlIOoB.
B3anmMojelicTBre KUCIIOT € OKCUAAMHU METaJIOB.

B3anMopeiicTBue KUCIOT C OCHOBaHMSIMM — peakUMs HeWTpanu3auuu. B3anMoneicTBhe KUCIOT C
COJISIMHU. [Tonyuenue 6eCKUCTOPOIHBIX
U KUCIIOPOJICOACPKAUIUX KUCIOT.

Conu, ux knaccudukanus u cBoiicTBa. B3aumoneiicTBue coseit ¢ MetamiaMu, 0COOEHHOCTH ITUX
peakuuii. BzaumonaenicTBre cosei ¢ COIsIMU.

['eneTnueckue psabl MeTauia U HeMeTala. [ eHeTndyeckas CBsI3b MEXKy KIIacCaMU
HEOPraHMYECKUX BEIECTB.

JlabopaTopHbIe ONBITHI

17. BzaumMopeiicTBre OKCHAA KATbLUS C BOJIOM.

18. TomyTHEHME M3BECTKOBOM BOIBL.

19. Peakius HeliTpanuszanuu.

20. TTonyuenue ruapoxcuaa meau (1) u ero B3auMoeiicTBHE ¢ KUCIOTOM.
21. Pasnoxenue rugpokcuna meau (1) mpu narpeBanum.

22. B3auMoIeliCTBHE KHCIIOT ¢ METaLIAMU.

23. B3zauMoieiicTBHE KUCIIOT C COISMH.



24. O3naKOMJIEHHE C KOJUIEKIIUEN CONIEH.

25. Bzaumonelicteue cynbdara meau(Il) ¢ xemesom.
26. B3auMoelicTBIE COJIEN ¢ COJISMH.

27. T'eHeTrYECKas CBSI3b HA IPUMEPE COSUHEHUH MEIH.
IpakTuyeckue padoTsl

6. Pemenue >KCIEPUMEHTAIBHBIX 3a/1a4.

Ilepuoauuecknii 3axon u [lepuoanueckas cucreMma XMMHYECKUX JIEMEHTOB
. . MenpaeJsieeBa u crpoenue aroma( 8 yacon)

EcTtecTBeHHbIE ceMelicTBa XUMUYECKHUX AJIEMEHTOB: IIEJIOUHbIE M IIEJIOYHO3EMENbHbIE METaJIbL,

rajJloreHbl, uHepTHhle (Onaropoanbie) Ta3bl. AM@oTepHOCTh. AMMOTEpHBIE OKCHABI U

ruapokcuabl. KomIuiekcHbie comu.

Otxkpsitue J1. . Menneneesbim Ilepruoanueckoro 3akoHa u cozaanue uM [leproanueckoi
CHUCTEMBI XUMHYECKHX JIEMEHTOB.

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMUUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUH
aToMoB. JloKka3zaTenbCTBa CIOKHOCTH cTpoeHus aromoB. OmbiTel Pesdepdopna. [lnanerapnas monens
CTpOEHHS aToMa.

CocTtaB aTOMHBIX siiep: TPOTOHBI, HEUTPOHBL. OTHOCUTENBHAs aTOMHasg Macca. B3auMocBs3b
MOHATHH «IIPOTOHY», KHEUTPOH», «KOTHOCUTENIbHASL aTOMHAsI Maccay.

Muxkpomup. InekTpoHbl. CTpoeHHE JIEKTPOHHBIX YPOBHENH aTOMOB XMMHUUYECKUX AJIeMEHTOB NeNe
1-20. TTonsTHE O 3aBEPIIICHHOM 3JIEKTPOHHOM YPOBHE.

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

XapakTepucTuKa JJIEMEHTa-MeTala M 3JEeMEHTa-HeMeTalla [0 MX MOJOXEHUI B
[Tepuonuueckoit cucreme xumuuyeckux sneMeHToB J{. . Menneneena.

JdemoHcTpauuu
* Paznuunble GopMbl TaOIUIl IEPUOANYECKON CUCTEMBI.
*  MonaenupoBanue noctpoenus [lepuonuueckoit cucremsol 1. 1. Menneneena.
* Mogenu aTOMOB XMMUYECKUX 3JIEMEHTOB.
* Mojenu aToMOB 31eMEeHTOB 1—3-T0 eproI0B
JlaGopaTopHble ONBITHI.
28. Tlonydenne aM(pOTEPHOro THAPOKCHIA U UCCIIEI0BAHKE €I0 CBOMCTB.

Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (11 yacos)

Honnas xumuyeckass cBs3b. MOHBI, 00pa3oBaHHbIE aTOMaMH METAUIOB M HeMeTaylioB. CXeMbl
o0pa3oBaHUsl MOHHOW CBSA3M JUId OMHAPHBIX coeAWHEHHH. VIOHHBIE KpUCTAJUIMYECKHUE DPEIETKH U
¢u3nyeckre CBOWCTBA BELECTB € 3TUM TUIIOM pelI€ToK. [IoHsTHEe 0 (hOpMYIBHOM eTMHMIIE BEIleCTBa.

KoBaneHTHass XuMHuYecKass CBs3b. OJEKTPOHHbIE M CTPYKTypHble ¢opmynbsl. KoBaneHTHas
HernoJsipHast cBsi3b. CxeMbl 00pa3oBaHMsl KOBAJEHTHOW CBA3M JUIsl OWHApHBIX COEAMHEHMH.
MouiekynspHble 1 aTOMHBIE KPUCTAJUINYECKUE PEMIETKH, U CBOMCTBA BEIIECTB C 3TUM THIIOM PEIIETOK.

DNEeKTPOOTPULIATENBHOCTb. P anexTpooTpunarensHocTH. KoBaneHTHas NOJIsSpHAs XUMUUYECKas
cBs3b. Junonb. Cxembl 00pa3oBaHMs KOBAJCHTHOM MOJSPHOM CBSA3M A1 OMHAPHBIX COETUHEHUH.
MouiekynspHble 1 aTOMHBIE KPUCTAJUINYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PEILETOK.



Merannnueckas XUMHYECKash CBSI3b M MeETaJlJIMuecKas KpucTauMueckas pemérka. CBolicTBa
BEILIECTB C TUM THUIIOM PEIIETOK. EnuHas npuposa XuMHUYECKUX CBA3EH.

Crenenp oxucienus. CpaBHEHHME CTENEHUM OKHUCIEHMs M BajleHTHocTH. llpaBuia pacuéra
CTETIEHEH OKUCIICHUS 10 (POopMySIaM XUMHUYECKUX COCTUHEHUH.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu. OnpenesneHue CTENEeHEeW OKUCIEHUsS — AJs
AJIEMEHTOB, OOpa3ylolMX BEIIECTBA pPa3HbIX KiaccoB. Peakuuu HOHHOrO oOMEHa M OKHCIUTENIbHO-
BOCCTaHOBUTEJbHbIE peakuud. OKHUCIUTENb W BOCCTAHOBHUTENb, OKHUCIEHHME M BOCCTaHOBJICHHE.
CocraBieHue ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUM METOJOM  3JIEKTPOHHOIO
Oananca.

JdeMoHcTpanuu

* Buneo ¢pparmenTs! u cnaiifpl «MloHHAsS XUMHUYECKas CBS3b ».
e Koureknus BEeIecTB ¢ HOHHOM XUMHUYECKON CBSI3BIO.
*  Moaeny HOHHBIX KPUCTAIUINYECKHUX PEIIETOK.
*  BuneodparmenTsl u cnaiipl «KoBaneHTHas XUMHUYECKasi CBA3bY.
¢ Komieknus BemecTB MOJEKYJIIPHOIO U aTOMHOTO CTPOEHHSL.
*  Mopgenu MOJIEKYISAPHBIX U ATOMHBIX KPUCTAJUINYECKHUX PEIIETOK.
*  BuneodparMenTsl U ciaiiipl «MeTtamindeckass XMMUUECKask CBA3bY.
e Komreknus «MeTaiisl U CILIaBbI».
* BzaumojeicTBUe IIMHKA C CEPOH, COSIHOM KUCIOTOM, ximopuaoM meau (I1).
* Topenue maruus.
* BsaumopeicTBre XJIOPHOH U CEPOBOAOPOTHOMN BOIBI.
JlaGopaTopHble ONBITHI
29. W3roToBneHne MOJENH, HILUTOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKOM CBA3H

Conepxanue y4eOHOro nmpeamera
Xumus 9 kJace
(68 uacosB, 2 yaca B HeIeJII0)
IloBTOpEeHue n 00001IeHHe CBeleHuiT 110 Kypcy 8 kiaacca( S yaco)

bunapusie coemunenus. Okcuapl coieoOpasyoomue U HecosieoOpasyromue. [uapoKcuabl:
OCHOBaHUs, aMm(poTepHbIe, KUCIOThL. CpeHue, KUCIbIe, OCHOBHBIE COJIH.

OO6o00meHne cBeAeHU 0 XUMHUYeCKUX peakiusax. Kiaccupukanus XUMHYECKUX DPEaKIHi I0
pPa3IUYHBIM OCHOBAHHUSM: COCTaBY M YHCIy peardupyrolluxX U OOpa3yIOUIUXCs BEIIECTB, TEMJIOBOMY
s deKkTy, HampaBICHHUIO, U3MEHEHHIO CTEMEHEH OKHCIEHUS DJIEMEHTOB, 00pa3ymIlUX pearupyromme
BEIIECTBA, (pa3e, UCIOIBb30BAHUIO KaTallu3aTopa.

[lonatue o ckopocT XUMHUUYECKOW peakuuu. DaKTOphl, BAUSIONIMNE HA CKOPOCTh XMMHUYECKUX
peakuMii: MpupoJa  pearupyromux  BEIIECTB, HX KOHIEHTpalMs, TeMmIepaTypa, IUJIOLIAb
CONIPUKOCHOBEHUS, HAIMUKE KaTtanu3aropa. Karamms.

JdeMoHcTpanuu
*  O3HAKOMJIEHHE C KOJJIEKIMSIMHU METAJNIOB U HEMETAILIOB.



* (O3HaKOMJIEHHE C KOJIJIEKIUSIMU OKCUIOB, KUCIIOT U COJIEH.
* 3aBHUCHMOCTb CKOPOCTH XUMHUUYECKOHN peakluu OT IPUPO/Ibl pEarupyroluX BEIECTB.
* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOHN peakluy OT KOHIEHTPALMU PEarupyolnX BEIIECTB.
* 3aBHUCHMOCTb CKOPOCTH XUMHUUYECKOH peakluu OT IUIoaan
CONPUKOCHOBEHHUSI pEarupyrolux BEIECTB («KUTIALIUN CI0I»).
* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOH peakluu OT TEMIEPATyphl pearupyouux BEeIEeCTB.
JlabopaTopHbIe ONBITHI
B3anmopeiicTBrue aMMuaka v XJa0poBOIOPOIA.
Peaknus HelTpanu3anuu.
Habmronenue TemnoBoro 3 dexra peakiuu HeTpain3aimi.
BsaumoneiictBue cepHoit kucinoTsl ¢ okcugom meau (II).

Paznoxenue MEpOKCHUJa BOAOPOaAa C IOMOIIBIO KaTala3bl KapT O(bCJ'IfI

© 0k owhE

3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW Peakiud OT MPUPOJIbI PEArupyOIIUX BEIIECTB HA NMPUMEPE
B3aMMO/JICHICTBUSL PAcTBOPOB THOCYJb(paTa HaTpus W xjopuaa Oapus, THOCylIbpaTa HATpusi H
COJITHOM KUCIIOTEHI.

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

8. 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEAKIUH OT MPUPOIBI KUCIOT IPU B3aUMOJEHCTBHH MX C
JKEJIE30M.

9. 3aBMCHMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT TEMIIEPATYPHL.

10.  3aBMCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUK OT KOHIICHTPALIUH.

11. 3aBuCHMMOCTH CKOPOCTM XMMHYECKOH DPEAKLUH OT IUIOMIAZAM CONPUKOCHOBEHHUS DPEArupYHOLIMX
BEIIECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT KaTalu3aTopa.
XuMHUYeCKHe peaKMH B pacTBopax 3jeKTpoauToB( 10 yacos)

[TonsiTue 00 3IEKTPOJIUTUYECKON AMCCOLMALMM. DJIEKTPOJUTHI U HEAIEKTPOIUTHL. MexaHu3Mm
JUCCOLMALMU  DJIEKTPOJIUTOB C PA3IMYHBIM XapakTepoMm CBs3U. CTENeHb 3ANEKTPOJMTUYECKOU
aucconanuu. CUIIbHBIC U CI1a0ble 3JEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH JIEKTPOIUTUYECKON auccoumanuy. Kiaccudukanus MOHOB U MX
cBoiicTBa. KHCI0THI, OCHOBAHUS M COJIU KaK 3J1€KTpoJuThl. VX kiaccudukanus 1 Tucconuanus.

OOmre XMMHUYECKHE CBOMCTBA KHMCJIOT: MU3MEHEHUE OKPAaCKH HHAMKATOPOB, B3aWMOJEHCTBHE C
MeTaJUlaMi, OKCUJAaMU U THUAPOKCHJAMM METAJUIOB M COJIAMU. MOJEKyIspHblE U HOHHBIE (TMOJHBIE U
COKpaIll€HHbIE) YPaBHEHUS PEaKLUi.

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

OO11re XMMHYECKHe CBOMCTBA IIeI0Yei: B3aUMOJIEHCTBHE ¢ KUCIOTaMH, OKCHAaMU HEMETAJIJIOB,
coisimMu. OOIIMe XMMHUYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAHMM: B3aMMOJICHCTBHE C KHCIOTaMH,
pasyioKeHUe IIPU HarpeBaHUU.

OOme XMMUYECKHEe CBOMCTBA CpPEIHUX COJIeH: B3aWMOJICHCTBHE C KHCIOTaMH, IMIEJIOYaMH,
COJIIMU M MeTaJlIaMU. B3auMoelicTBUE KUCIBIX COJIEH CO LIEN0YaMH.

I'maponus, kak 0OMEHHOE B3auMo/ieiicTBHE cofiei ¢ BOIoM. [ Maposin3 comu CUIIbHOTO OCHOBAaHUS
U cnaboit KUCIoThl. ['naponu3 conu ciaboro OCHOBaHUS M CHiIbHOM kucaoThl. [llkana pH.



CBolicTBa KHCJIOT, OCHOBAHWI, OKCHUIOB U COJI€l B CBETE TEOPUU DJIEKTPOJIUTHUECKOU

JMCCOLMAIIMN ¥ OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUK.
JdemoHcTpanmnu.

* HcrnbiTanue BEHIECTB U UX PACTBOPOB HA AJIEKTPOTIPOBOTHOCTD.

*  3aBUCUMOCTH AICKTPOTIPOBOJTHOCTH YKCYCHON KHUCIOTHI OT KOHIICHTPAIINH.

* JIBMKEHHUE OKPAIIICHHBIX HOHOB B AJICKTPUICCKOM TIOJIC.

* OmpenernecHre xapakTepa cpeiibl B pacTBOpax COJICH.
JlabopaTopHble ONBITHI.
13. Jluccounanus caaObIX >JIEKTPOIUTOB Ha IIPUMEPE YKCYCHOM KMCIIOTHI.
14. Vismenenune oKpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakums HeHTpanaM3alMu pacTBOpa MIEIOUU PA3IMIHBIMHU KUCIOTAMM.
16. Ilomyuenue rumpoxcuna meau (I1).u ero B3anmoneicTBHE ¢ Pa3IMYHBIMU KMCIOTAMH.
17. BzaumoelicTBue CHIBHBIX KUCTOT ¢ okcuaoM meau (11).
18-20. B3aumoielicTBHE KUCIIOT C METaJJIaMH.
21. KayecTBeHHas peakiys Ha KApOOHAT-HMOH.
22. Tlonyuenue CTyIHs KPEMHUEBOM KHCIOTHL
23. KauecTBeHHas peakiys Ha XJIOPHUJL - MK CYIbhaT-uoHbI
24. VIsMeHeHne OKPacKH MHAMKATOPOB B IENOYHOM CpEIE.
25. B3anMoIeliCTBHE IEI0Yel ¢ YIIIEKHCIIBIM Ia30M.
26. KayecTBeHHAas peakiys Ha KATHOH aMMOHHSI.
27. Tonyuenue ruapoxcua meau (1) u ero pasnoxenue.
28. B3aumoelicTBre KapOOHATOB ¢ KMCIOTAMH.
29. Tlonyuenue ruapoxcuna xeneza(lll).
30. BzaumopeiicTBue xkenes3a ¢ pactBopoM cyiabdara memu (1)
IIpakTHyeckue padoTbl
1. CsoiicTBa KHUCIOT, OCHOBAHHM, OKCH/IOB U COJIEH B CBETE TEOPHMHU DIIEKTPOIUTHIECKOM
JMCCOLMAIIMU ¥ OKUCIUTENHLHO -BOCCTAHOBUTEIIBHBIX PEaKIUi

HemeTra/uibl 1 HX coequHeHus (25 yacoB)

CTpoeHne aTOMOB HEMETANIOB M UX mnonoxeHune B [lepmogmueckoit cucreme. Psn
ANEKTPOOTPHUIATENHOCTH. KpucTammnueckue peméTku HeMETaUIOB — MPOCTHIX BEIIECTB. AJIOTPOIIHUS
u eé npuuuHel. Pusnyeckue cBoiicTBa HemerawioB. OOImMe XMMUYECKHE CBOICTBA HEMETAIOB:
OKHCJIUTEIIFHBIE U BOCCTAHOBUTEIIBHEIE.

["anorensl, CTpOeHHE WX aTOMOB M MOJIeKYy/l. DU3MUECKHE W XMMUYECKHE CBOMCTBA I'aJIOr€HOB.
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB Tajlor€HOB B 3aBUCHUMOCTH OT MX MoJjoxeHus B Ilepuonmueckoit
cucreme. HaxoxieHHe raJJoreHoB B IPUPOJIE U UX MOJTydeHHe. 3HaueHue U IPUMEHEHHUE raJIoreHOB.

['amoreHoBOIOPO/IBI M COOTBETCTBYIOIIME MM  KHCIOTBI:  IUIABMKOBas,  COJIsHasd,
OpOMOBOJIOpOIHASI, MOJOBOAOpOAHAsA. [ amorenunsl. KadecTBeHHbIE pEaKIUMU Ha TaJOr€HU[-HOHBI.
[IpuMeHeHMe coeJMHEHUI TaJIOT€HOB U UX OMOJIOrHYecKas poJib.

OObmas xapakrepuctuka 3ieMeHTOB VIA-rpynmel. Cepa B mpupojge u €€ IMOJydeHHe.
AnnoTpornHble MOAU(UKALIMY Cephl M UX CBOMCTBA. XMMUYECKHUE CBOMCTBA CEphl U €€ MPHUMEHEHHE.

CepoBo/IOpO/I: CTPOEHHE MOJIEKYNbI, (PU3MUYECKHE W XUMHUYECKHE CBOICTBA, MOJIydeHHE U
3HadyeHue. CepoBoyiopoanas kucnota. Cyabpuasl U ux 3HadeHue. JlroMmuHohopsl.

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



Oxcup cepsl (VI1), cepras kucnora, cynbdarel. Kpucramnoruaparel. KauecTBeHHas peakius Ha
cynb(aT-uoH.

Cepnast kucinoTa - CHJIBHBIM 3yiekTposuT. CBOMCTBa pa30aBICHHON CEPHOW KHUCIOTHI, Kak
TUMUYHOW KHUCJIOTHI: B3aWMOJICHCTBHE C MeTalJlaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHAAMHU,
OCHOBaHUSMHU U aM(POTEPHBIMU THAPOKCUIAMU, cosiiMU. KauecTBeHHast peakius Ha Cylb(aT-HoH.

OOmiass xapakrtepuctuka 3jeMeHTOB VA-rpynmbl. A30T, CTPOE€HHE aToMa U  MOJEKYJIbI.
duznyeckre U XMMHUYECKHUE CBOICTBA U IPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €ro OMOJIOrHYecKast poJib.

AMMHaK, CTPOCHUE MOJICKYJIBI U (PU3UYECKUE CBOWCTBA. AMMHMAaYHAas BOJIA, HAIATHIPHBINA CIIUPT,
rupar amMMmuaka. JIOHOpHO  -akIENTOpPHbIMA MEXaHW3M  O00pa3oBaHUS  KaTHOHA  aMMOHHUSL.
BoccranoBurenpHbie cBoiicTBa ammuaka. Conu aMMOHMS U UX npuMeHeHne. KauecTBeHHas peakuus Ha
KAaTHOH aMMOHHUSI.

Oxcuapl a30Ta: HECcoJaeoOpa3yrouue U KHUCIOTHbIE. A30THUCTas KUCIOTa U HUTPUTHL. A30THas
KHCJIOTa, €€ TIoJlydeHue U cBoricTBa. Hurparsl.

®ocop, crpoenune aroma u amiorporus. Dochunael. Dochun. Oxcua dochopa(V) u
oprodochopnas kucnora. Pocdarel. DochopHbie ynodpenus. MHCEKTULINIBI.

OOmas xapaKTepucTHKa 1eMeHTOB [V A-rpynnbl: 0COOEHHOCTH CTPOEHHS aTOMOB, MPOCTHIX
BEIIECTB M COCIMHEHUI B 3aBUCUMOCTH OT TOJIOKEHUS 3JIeMEHTOB B [lepuoandeckoii cucreme. YTiepo.
AnnoTtponHsle MoauduKkauuMu: anmas, rpagur. AmopdHBII yriaepog u  ero copra: caxa,
aKTUBHUPOBAHHBIM  yroib. Apjcopbuus. XuMudeckue cBoWcTBa yrieponaa. Kokcoxumudeckoe
MIPOM3BOJICTBO U €ro nmpoaykuus. Kapousl.

Oxcun yriepona(ll): ctpoenne Mosekyinsl, monydeHue U ero cBoiictBa. Oxcupn yriepoma(lV):
CTPOEHHUE MOJIEKYJbl, TOJYYEHHE M €ro CBOWCTBA. YrosbHas Kuciaotra. Colu yroiabHOW KHUCIOTHI:
KapOOHaThI U THJIPOKapOOHaThl. TexHu4yeckas ¥ MUIIEBas CoJa.

Heoprannueckue # OpraHMYecKHME BEHIECTBA. YTJIEBOJOPOIbl. XHWMHYECKOE CTPOEHHUE
OpraHMYECKUX BEIECTB, KaK MOPSI0OK COETUHEHHUS aTOMOB B MOJIEKYJI€ 110 BaJICHTHOCTH.

Mertan, 3TaH, Kak MpeAesibHbIE YIIeBOJOPOAbl. ODTHIEH M alleTUJeH, KaK HelpeaeibHble
(HeHachlIIIeHHbIE) yriieBoopoabl. ['openue yrieBogopooB. KauecTBeHHbIE peakiuu Ha HEMpeaelibHbIe
COETMHEHMUSI.

OTUIIOBBIM CIIUPT, €0 MOJIy4YeHUE, MPUMEHEHHE U (U3HOJIOTHYECKOe AecTBUE. 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. Okcun
kpemuus(1Y). KpemHueBast kucnora u e€ Comu.

[IpousBoicTBO cTekia u neMenTa. [IpoayKius CuIMKaTHONW IPOMBIIIUIEHHOCTH: ONTUYECKOE
BOJIOKHO, Kepamuka, hapdop, dasHc.

OnTHyeckoe BOJIOKHO.

Hemerannel B nmpupone. ®pakiroHHass MEPEroHKa >KUIAKOTO BO3JyXa Kak CIOCO0 MOTydeHHs
KHCIIOpOoAa, a30Ta, aprona. [lonyuenue pocdopa, kpeMHus, Xj1opa, Hoga. DIEKTPOIU3 PaCTBOPOB.

ITonmyueHnue cepHOM KUCIIOTBL: ChIPbE, XUMU3M, TEXHOJIOTMUECKAsI CXEMa, METOJ] KUIIALIETO CIIO0S,
MPUHLUIBI TEMJI000MEeHa, IPOTUBOTOKA U UPKYIsuuu. Oneym. [Ipon3BoacTBO aMMuaka: ChIpbe,
XMMM3M, TEXHOJIOTHUYECKAS CXEMA.

JdeMoHcTpanuu

e Komnekus HeMeTamIoB.
e Mopenu KpUCTAJUIMUECKUX PEIIETOK HEMETAIIIIOB: AaTOMHBIE U MOJIEKYJISIPHBIE.
e O30HaTOp M MPUHLUIBI €r0 PabOTHI.



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

B3anMoeiicTBre rajgoreHoB ¢ METaJUIaMU.

BriTecnenue xmopa OpoMoM mii fio1a U3 pacTBOPOB UX COJICH

Komekuust npupoAHbIX COEAUHEHUH XI0pa.

B3anmopeiicTBue ceprl ¢ METaJUIaMU.

I'openue cepsl B kucnopoe

Komnexknus cynbGuaHbsIX pya.

KauectBenHas peakuus Ha CyabQUA-UOH

ObecrLiBeunBaHNE OKPALIEHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anMoelicTBre KOHIIECHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEABIO.
OOyrnuBaHue OpraHMYECKUX BEIECTB KOHIIEHTPUPOBAHHON CEPHOM KHCIOTOM.
JHuarpamma «CocTaB BO3ayXa.

BuneogparmenTs! u cnaiias! «IItnubu 6azape».

[Tonyuenue, cobupanue u pacro3HaBaHUE aMMHAKa.

Paznoxxenne Ouxpomara aMMOHHUS.

B3anMoeiicTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJIBIO.

l'openue yepHoro mopoxa

Pa3noxxeHne HuTparTa Kajaus U TOPEHUE JPEBECHOTO YrojbKa B HEM

OO6pa3iel TpupoAHBIX coenuHenuit Gocdopa.

I'openne dhochopa Ha BO3ayXE U B KUCTOPOJE.

[Tonydyenue 6emoro Gocdopa u UCIIBITAHUE €TO CBOMCTB

Komnexnust «O6pa3iisl IpUPOIHBIX COSTUHEHUN YTIEPOIa

[Toptper H. [I. 3enunckoro. [loryomnenne akTMBUPOBaHHBIM YIIEM PaCTBOPEHHBIX BEIIECTB
WJIY Ta30B.

YcerpolicTBO IpOTUBOTA3a.

Mogenu MoneKysl METaHa, 3TaHa, TWICHA U alleTUJICHA.

BsaumoneiicTBue sTuneHa ¢ GpoMHOI BOJAON U pacCTBOPOM I€pMaHIaHaTa Kajlus.
OO01ue XMMHUYECKUE CBOMCTBA KUCIIOT Ha IPUMEpPE YKCYCHOM KHCIIOTHI.
KauectBenHas peakuus HA MHOTOATOMHBIE CIIUPTHI.

Komnekuust «O6pa3ibl IpUPOTHBIX COSTUHEHUM KPEMHUS.

Komnekuus crexna, KepaMHUKU, HEMEHTA U U3JIEIUI U3 HUX.

Konnekuust npoayKuuyu CUIIMKaTHOW MPOMBIILIIIEHHOCTH.

BuneodparmenTsl u crnaiiapl «[Ipor3BoACTBO CTEKIIA U [IEMEHTAY.
Komnexkuust «IIpuponHeie coeiMHEHNST HEMETAIIIIOBY.

Buneopparments! u cnaiiapl «@pakiiioHHas IeperoHkKa »HJIKOTO BO3TyXa»
Buneodparments! u cnaiiap! «Iloaydenue Bogoposa, KUCIOPOAa U raloreHOB
NIEKTPOIUTUYECKUM CIIOCOOOMY.

Mopnenu annapaToB Ui IPOU3BOICTBA CEPHOM KUCIIOTHI.

Mopnenb KUnsmiero ciosl.

Monenb KOJIOHHBI CUHTE3a aMMHMaKa.

Buneodparments! u cnaiiap! « Ipon3BOICTBO CEPHOM KUCTOTHIY.
Buneodparments! u cnaiiap! «I Ipon3BoICTBO aMMuaKay.



e Komnexuus «CpIpb€ ISl IOTY4YEHUSI CEPHON KUCIOTHD.

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 GocdaT-1uoH.

36. ITonydyeHne 1 CBOWCTBA YrOJILHON KHUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

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

2. W3ydueHne CBOWCTB COJISTHON KUCIIOTHL.

3. U3syuenue CBOMCTB CEPHOMN KUCIIOTHL.

4. TlonyueHne aMMHUaKa U U3y4eHHE ETO CBOMCTB.

5. TlonydyeHue yriieKUCIIOro ra3a i U3y4eHHe ero CBOMCTB.
MeTtasibl u ux coenunenusi (174acos)

[Tonoxenne meramioB B [lepuoanueckoil cucreme xumuueckux snemeHtoB . M. Menneneena,
CTPOCHHE WX aTOMOB M KPHCTAUIOB. MeTaulMuecKas CBsI3b M METaJUTMYecKas KPHCTAILTHYECKast
peméTka. duznyeckre CBONCTBa METAIUIOB: AJIEKTPO- U TEIJIOMPOBOTHOCTh, OTPAKAIOMIAs CIIOCOOHOCTD,
TIaCTHIHOCTh. CIIaBbl YEPHBIC U [IBETHBIC.

Mertannbel KaKk BOCCTAHOBUTENIH. DJIEKTPOXUMHUYECKUN Pl HampshKEeHUW. B3anMoelicTBue METaloB C
HEMeTaJlIaMH, OKCHJIAMH, KHCJIOTAMH, COJISIMH. AJTFOMUHOTEPMHUSL.

CtpoeHre aTOMOB U MPOCTHIX BEIIECTB IIECIOYHBIX METAJUIOB. 3aBUCUMOCTh (DU3NICCKUX U XUMUYCCKUX
CBOWCTB IIEJIOYHBIX METAJUIOB OT 3apsioB siiep WX aToMoB. OKCHABI M THIPOKCUIBI IIEIOYHBIX
METaJUIOB, WX IOJyYCHHE, CBOMCTBA, NPUMCHEHHE. BakKHEWIIMe COJM IIETOYHBIX METAJUIOB, HX
3HAYCHHUE B )KUBOW U HEXKUBOW MPUPOJC U B JKU3HU UYCIOBEKA.

CrpoeHre aTOMOB M MPOCTHIX BEIIECTB LICIOYHO3EMETbHBIX METAIJIOB. 3aBUCUMOCTb (PU3UYECKHX U
XMUMHYECKUX CBOMCTB IIEJIOYHO3EMENbHBIX METAJIOB OT 3apsioB sAep HMX aToMoB. OKcUIbl H
THJIPOKCHUIBI IIEIIOYHO3EMEIbHBIX METaNIOB, WX TOJYy4YeHHE, CBONCTBA M TNpUMEHEHHE. BaxHeiiiue
COJIM INEIOYHO - 3EMENBbHBIX METAJIOB, UX 3HAYCHHWE B MPHUPOJIC W KHU3HH uelioBeka. KapOoHarel u
THJIPOKapOOHATHI KaJIbIIUS.

XKécTtrocTh BOABI: BpeMeHHasl U noctosinHas. CrocoObl yCTpaHeHus: BpeMeHHOH kEcTtkocTu. CrnocoOsl
ycTpaHeHusi MocTosSHHOU kEcTkocTu. MouuThl. CoelIMHEHUs aTiOMUHHUS B TpHpPOAe. XUMHUYECKHE
cBoiicTBa amoMuHUSA. OCOOEHHOCTH OKCHJA U TUAPOKCHIA ATIOMUHHUS Kak aM(OTEPHBIX COECTUHEHHH.
Baxkueiimre conu antoMuHus (XJIOpUI, cyibdar).

OcobenHocTu cTpoeHHs atoma >kenes3a. JKene3o B mpupone. Baxkneimue pyasl sxeneza. Okcuabl U
ruapokcuabl xenesa(ll) u xeneza(lll). Conu xeneza(ll) u xeneza(lll). O6HapyxeHEe HOHOB KAaTHOHOB
JKele3a B pacTBOpe. 3HAUCHUE COCTUHEHUI JKeme3a.

Koppo3zus xumuueckas u 3IeKTpOXUMHUIEcKasl. 3alliTa METaJUIOB OT KOPPO3UU. MeTasuibl B IPUPOJIE: B
CBOOOJHOM BUJIE U B BUJIE coeqnHeHuid. [lonaTue o Metammypruu. YépHas v IBETHAS METAILTYPTHs.
[Mupomeranmyprusi, THAPOMETAILTYPIHs, dIeKTpoMeTamyprus. Jlomennsiii npouecc. [lepepadotka



YyryHa B CTaJjlb. DJIEKTPOJIN3 PACILIaBOB.
JdeMoHcTpanuu
* BsauMopaeincTBue HaTpus, JIMTUS U KaJIbLHS C BOJOM.
* T'opeHue HaTpus, MarHus U ’Kejae3a B KUCIOPOJIE.
* Bcnbllka TEpPMUTHOM CMECH.
* BsauMozaeincTBue CMecH IOPOLIKOB CEPBI U XKeNe3a, IUHKA U CEepBI.
* BsaumoaelcTBHE AIIOMUHUS ¢ KMCIIOTAMH, IIIeJI0YaMU 1 BOJIOMN.
* BsauMozeincTBue kene3a u Meu C XJI0pOM.
* BsaumopeicTBre Meau ¢ KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOM M @30THOM KUCJIOTOU
(pa36aBieHHOM U KOHIICHTPUPOBAHHOM ).
* Okxpacka MjIlaMeHU COETUHEHHUSIMH LEJTOYHBIX METaJIOB.
* Okxpacka njaMeH! COEIUHEHUSIMU IENOYHO3EMETbHBIX METAJIIOB .
¢ [ amrenue U3BECTH BOJIOU.
* [lomydeHue XECTKOM BOABI B3AMMOJACHCTBUEM YIIIEKUCIIOrO ra3a C U3BECTKOBOM BOJOM.
* VYcrpaHeHHe BpeMEHHOM KECTKOCTH KUTITYEHUEM U JOOAaBKOM CO/IBL.
*  VYcTpaHeHHe TOCTOSHHON KECTKOCTH JOOABKOM COJIBI.
* VoHWTHI ¥ IPUHLIMIT UX JEHCTBUS (BUIEOPpPArMEHT).
* Komnekuus NpupoIHbIX COEAUHEHUIN aTFOMUAHUS.
*  Bugeodparments! u cnaiiapl «OKCU aTIOMUHUS U €70 MOIUGUKALIAN.
* IlomydyeHne aMmpOTEpHOro rUAPOKCUAA ATIOMUHUS U UCCIIEIOBAHUE €r0 CBOMCTB.
e  Komneknus «XUMUYECKHE HCTOUYHUKHA TOKA».

* Pe3ynbpTaThl JNIMTENBHOTO SKCIEPUMEHTA MO U3YUYEHUIO KOPPO3UHU CTAIBHBIX U3JIEIHI B
3aBUCHUMOCTH OT YCJIOBHI ITPOLIECCOB.
* Boccranonenue meau u3 okcuaa meau(ll) Bogopomgom.
*  BuneodparmenTs! u ciaiipl «I [pou3BoACTBO YyT'yHa U CTAIN».
*  BuneodparMenTsl U ciaiipl «3aenus u3 yyryHa u cTajimy.
*  BuneodparmenTs u ciaiisl «I[pon3BoACTBO aTIOMUHUS.
JlaGopaTopHble ONBITHI
39. BzaumoseiicTue xenesa ¢ pactBopoM cyibpara meau(ll).
40.TTony4eHne 3BECTKOBOM BOIBI M OMBITHI C HEIA.
41.Tlonyuenune ruapokcunos xeneza(ll) u (111).
42.KauecTBEHHBIE PEAKIIMHU HA KATHOHBI JKeIIe3a
IIpakTHyeckue padoTbl
6. IlomyueHue KECTKOM BOJBI U CIIOCOOBI €€ YCTPAHEHHUS.

7. PereHue SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe «MeTauiby.
Xumus u OKpy:Kawinas cpena(2 yaca)

Crpoenue 3emnu: SApo, MaHTHS, 3eMHas KOpa, X XUMUYeckuil cocras. Jlutocdepa u eé
XUMUYeCKui coctaB. Munepainsl. Pynbl. Ocagounsie noposl. [lone3nbie nckonaemple. XUuMUYECKUAN
coctaB ruipocdeprl. XUMUYECKHI cOCTaB aTMOCHEPHI.

HcTouHMKH XUMHYECKOTO 3arpsi3HEHHs OKpYyXarolieil cpepl. [ 1o6anbHbIe 3KOJI0THYeCKHE MTPOOTIEMbI
YeloBeYeCTBA: MAPHUKOBHINA 3(h(HEKT, KUCTOTHBIE JOKIU, 030HOBBIE ABIPbI. MexayHapoaHOe



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

XUMHUA.

JdeMoHcTpanuu

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

Kosutekuust MuHEpanoB U TOPHBIX MTOPOI.

Komnekuus «Pynpl meraminosy.

Buneodparments! u cnaiiapl «I 106anbHbIe 3KOJIOTUYECKHE TPOOIEMBI YEITOBEUECTBAY.

JlabopaTopHbIe ONbITHI

43. Usyuenue rpanuTa.

cucreme. CTpOCHHE BEIIECTBA: XUMHUYECKAsI CBS3h U KPUCTALIMYCCKHE PEIIETKA. 3aBUCUMOCTD CBOWCTB
00pa30BaHHBIX DJIEMEHTAMH TMPOCTBHIX BEHIECTB (META/UIOB, HEMETAJUIOB, OJIATOPOJHBIX Ta30B) OT
IIOJIOKCHUSA DJICMCHTOB B HepHOJIquCKOﬁ cucrteMe. Tumonorusa HCOPTraHNYCCKUX BEIICCTB, ACJICHUEC HUX

CTpOGHI/IG aroMa B COOTBCTCTBHHM C IIOJJOKCHHUEM XHUMHUYCCKOI'O JJICMCHTA B HCpI/IO}II/I'-IGCKOI\/'I

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

Ha KJIAaCChbl U I'PYIIIIGI. HpeI[CTaBI/ITe.HI/I.

[Ipu3Hakn W yciIOBHS TPOTEKAHWS XHMHYECKUX peaknuil. TUNoJIorHs XMMHYECKMX pEeaknHuil 1o

Pa3IMYHBIM OCHOBAHUAM. PeaKHI/II/I HOHHOTO 00MeHa. OKUCIHTEILHO-BOCCTAHOBHUTEILHEIE pEaKIuu.

XWMHYECKHE CBOWCTBA MPOCTHIX BEMIECTB. XapaKTEpHbIE XWMHYECKHE CBOWMCTBA COJICOOPA3YIOIINX

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

YyeOHO-TEMaTHYECKUH IJIAH

No HaumenoBanue pa3enos (Tem) KosuectBo B ToMm yncie Ha npoBeneHue
4acoB I10 [TpakTrueckux KoHTpobHBIX
nmporpamme pabort pabor
8 knacc

1 | HayanpHple TMOHATHS MW 3aKOHBI 21 2 1
XUMHU

2 | Baxueimue nmpeacTaBUTENH 18 2 1
HEOpraHUYECKUX BEIECTB.
KoauuecTBeHHBIE OTHOLIEHUS B
XUMHU

3 | OcHOBHEBIE KJ1aCChI 10 1 1
HEOPraHMYECKUX COCTMHEHHIM

4 | Tlepuoanueckuit 3aKOH u 8
[Tepuoanueckas cucrema
XHUMHYECKUX djaemedHToB J[. H.
MeHnzeneeBa 1 CTpOSHHE aTOMa

5 | Xumuueckas cBs3b. OKHCIUTENLHO 11 0 1
-BOCCTAHOBUTENIBHBIE PEaKIIUU

Htoro 68 5 4
9 knacc
1 [ToBTOpeHue u 060061IeHNE 5
CBEJICHMH 10 Kypcy 8 Kiacca.




XUMHUYECKUE PEAKIUU
2 | XuMHYeCKHe peakliu B pacTBOpax 10 1 1
3 | HemeTauibl U uX COCAMHCHUS 25 4 1
4 | Metayutbl ¥ UX COCAMHCHUS 17 2 1
5 | XuMmus u okpyKaromas cpeia 2
6 | OGoOreHNe 3HAHMIA TT0 XUMUH 32 7 1
KYpPC OCHOBHOMW IIKOJIBI.
[ToaroroBka k OcHOBHOMY
roCyIapCTBEHHOMY dK3aMeHY
(0I'9)
Pesepn 2
Hroro 68 7 4
7. KaJieHgapHoO-TeMaTH4eCKoe IVIAHUPOBaHHe Y4eOHOro mpeaMera
Xumust 8 kiaace
Ne Tema ypoxka Komu | [dara | Jomamn Hcnoab3oBanue
n/ YecTB | MPOBEN ee 000opyI0BaHNs LIEHTPA
n 0 eHHsl | 3a/JaHue «Touka pocra»
4acoB
1 2 3 4 5
HauvajibHble NOHSITHA ¥ 3aKOHBI XuMuM (21 4)
1 | [Ipeamet xumuwn. Poss XuMuu B ’KU3HA 1
YeJIOBEKa
2 | Meroapl u3yueHus XUMUHU 1 JlaTauk TeMIiepaTypsl
(TepMoOTIapHBIii),
CITUPTOBKA
3 | Bxognas amarHoctuueckas pabota 1
4 | ArperatHbie COCTOSHUS BEIIECTB
5 | IL. p Ne 1 «3HaKoMCTBO ¢ J1TaOOpaTOPHBIM
obopynoBanuem. [IpaBuna Th pu
paboTe B KAOMHETE XUMHH
6 | ®usnyeckue ABJICHUS B XUMUHU 1 JlaTuuk TeMieparypsl
TJIATUHOBBIN
7 [[1.p.Ne 2 «AHanu3 mouBH» 1
8 |ATOMHO- MOJIEKYIISIPHOE 1
yueHue. XMMHUYECKHE DJIEMEHTBI
9 |3HakM XUMHUYECKUX 1
AIIEMEHTOB.
10 (ITepuomnyeckas TabnuIIa XUMHYESCKUX 1
anemeHToB JI. M.
Menneneesa.
11 | Xumnueckue Gpopmyisl 1
12 | Xumnueckue Gopmyisl 1
13 BaneHTHOCTH 1
14 |BajneHTHOCTh 1




15

XUMHUUYECKUE PEAKIUU.

[EEN

16

3aKOH COXpaHEHHS MacChl BEIICCTB.
XUMUYECKUE YPABHEHUS

[EEN

Becsl a51ekTpOHHBIE

17

XUMHUYECKUE YPABHEHUS

18

TuIbl XUMHYECKUX pEaKLHil

19

THUIbI XUMHYECKUX PEAKLIHI1

20

[ToBTOpEHHE M 00OOIIEHNE TEMBI
«HagansHbple MOHITHSA U 3aKOHBI XUMUN

Rl

21

K.p.Ne 1 «HaganbHbIC TTOHATHS U 3aKOHBI
XM

BaskHeiiiue nmpeacraBuTe/ M HeOPraHnyecKnx BemecTB. KojimuecTBeHHbIE OTHOIIEHNUSI B XUMHU
(18 u)
22 |Boznyx u ero cocras 1 [Tpubop st onpenenexHus
COCTaBa BO3lyXa
23 |Kuciopon 1
24 I1. p.Ne3 «ITonyuenue, cobupanue u 1
pacro3HaBaHUe KUCIOPOI»
25 |Okcubl 1
26 |Bomopon 1
27 | ILp. Ned «Ilomyuenne, cobupaHue u 11
pacrno3HaBaHHE BOJIOPOJIa
28 | Kucnotsr 1 [{udpoBoii MUKpPOCKOT
29 | Commn 1
30 |KonmvecTBo BemecTBa 1
31 |Pemenue pacyeTHBIX 3a7a4 1
32 |MonspHblii 00beM 1
ra3z000pa3HBIX BEIIECTB
33 |PacyéThl Mo XUMHUYECKUM 1
YpaBHEHUSM
34 |Pacy€Thl M0 XUMHUYECKUM 1
YpaBHEHUSM
35 Boxa. OcHoBaHusg 1
36 |PacTBOpBl. MaccoBas nois 1
pPacTBOPEHHOTO BEIIECTBA
37 | ILp. Ne 5 «I[IpuroroBnenue pacTBOpoOB 1
COJIEH ¢ UX 3aJaHHOU MacCOBOH IOJIEHN
38 |O060011IEHNE U cCUCTEMATA3AINS 3HAHUI 1
1o Teme: «BakHeimme npercTaBuTenu
HEOPraHMYECKHX BEIECTB.
KonnuecTBeHHbIE OTHOIICHUS B XUMHU)
39 |K.p.Ne2 no teme: «Baxknelnme 1
MPEICTAaBUTENN HEOPTaHUUECKUX
BemecTB. KonmuuecTBeHHbIE OTHOIICHHUS B
XUMUN)
OcCHOBHBIE KJIACChl HEOPraHu4YecKux coequHenni (10 v)
40 | Oxcuppl: Knaccu(puKalus U CBOMcCTBa 1 Haruux pH
41 |OcHoBaHus: Kiaccu(UKalusg U CBOMCTBA 1 Hatuuk pH, no3zarop

00BEMA KUJIKOCTH,
OropeTka, JaTYnK

TCMIICPATYPHI IJIATUHO-




BBIM, TaTYNK JABJICHHS,
MarHuTHas MEIIajIka

42

Kucnotel. Kimaccuduxanmst Kucior

43

CBOJiCTBa KACJIOT

4

Krnaccudukamnus coneit

45

CBoiicTBa coJiei

46

I'enermueckas CBA3b MCKAY KJIaCCaMU
HCOPraHNM4YCCKUX BCIICCTB

Rk

47

I1.p. Ne 6 «Pemenue
OKCIICPUMCHTAJIbHBIX 3aa4»

48

O000I11IIeHNE U CUCTEMATHU3aIlNs 3HAHWH
o TeMe: «OCHOBHBIE KJIACCHI
HCOpFaHI/I‘ICCKI/IX COCHHHGHHﬁ))

49

K.p. Ne3 1o teme: «OCHOBHBIE KIIACChI
HEOPTaHWYECKUX COCAMHCHUIDY

Ilepuoauyecknii 3axoH u Ilepuoanyeckas cucrema
crpoeHue aroma (8 4)

XUMHYECCKHX 3JICMCH

TOB JI. 1. MeHnaesieeBa u

50

EcrecTBeHHbBIE CeMelicTBa
XUMHUYECKUX DIIEMEHTOB.
AmboTepHOCTh

1

51

Otkpsitre . . MenaeneeBbiM
[lepuoanueckoro 3akoHa

52

OcHOBHBIC CBCACHHA O CTPOCHHU
aTOMOB.

53

CtpoeHue IeKTPOHHBIX YPOBHEW aTOMOB
XxuMHUecKnX 31eMeHTOB No«Nel-20 B
tabmume JI. 1. Menaeneena.

54

[lepuoandueckuii 3aKOH
. . MenneneeBa u CTpOEHUE aTOMa

55

XapaKTepruCTHKA XUMHYECKOTO
DJIEMEHTA Ha OCHOBAHUU €T0 ITOJIOKEHUS
B [lepuoanyeckoii cucreme

56

XapakTepuCTHKa XUMHUYECKOTO 3JIEMEHTA
Ha OCHOBAHMU €T0 MOJI0KEHHS B
Ilepuoanueckoil cucreme

57

3navenue [leproanyeckoro 3akoHa u
Ilepuoandeckoi CHCTEMBI XUMHYCCKUX
anemeHToB [l. 1. Menneneepa

Xumuyeckasi cBsizb. OKHCJIHTEIHLHO-BOCCTAHOBUTEIbHBIE peakiuu (11 v)

58

HMonHasg xuMu4deckas CBs3b

1

JlaTumk Temieparypbl
IUTATUHOBBIM, JaTYUK TEM-
nepaTypbl TEPMOIIAPHBI

59

KoBanenTHas xumMuueckas CBSI3b

60

KoBanentnas NoJsIpHasd XUMHUYCCKaa
CBA3b

61

Mertannnyeckas XMMHYECKas CBA3b

62

CreneHp OKUCICHUA

63

OKHCIUTENBHO- BOCCTAHOBUTEIIbHbBIE
peaxiuu

64

OKHCIINTEIbHO-BOCCTAHOBUTEILHBIC




peakinuu

65 |O6o00mmeHue u cucTeMaTH3aIus 3HaHUI
o temaM: «[I3 u TICXD» u «Ctpoenue
Bemiectsa. OBPy»
66 | KonrpospHas padota mo remam: «I13 u
[ICXD2» u «Ctpoenne Bemectra. OBPy»
67 | Pemienue pacueTHBIX 3a/1a4
68 | [IpomexxyTouyHasi aTTecTarus
Pezeps — 2 uaca - «Pewienue pacuemnulx 3a0auy
Xumusa 9 kiaacc
Ne Tema ypoxka Ko | lara | Jlomamn Hcnosb3oBanue
n/ YecTB | MPOBEN ee 00opyI0BaHNs LEHTPA
n 0 eHHusl | 3aJaHHe «Touka pocra»
4acoB
1 2 3 4 5
1 | Knaccuduxkarus HeOpraHHUeCKIX 1
BEIECTB ¥ X HOMEHKJIATypa
2 | Knaccudurarus XuMAYECKUX PEaKITuit 1
10 Pa3JINIHBIM OCHOBAHUSM
3 | Bxonmnas mmarHoctuyeckas paborta 1
4 | TloHsATHE O CKOPOCTH XUMUYECKON 1 [Tpubop st -
peaxiuu. JIOCTpPALUU 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOU
pEaKuu OT YCIOBUM
5 | Karanus 1
XumMuyeckue peakuuu B pacreopax (10 v)
6 DIEeKTPOTUTHIECCKAs 1 JlaTuuk TeMIiepaTypsl
JFICCOLIMAIUS TJIATUHOBBIN
7 OCHOBHBIC TIOJIOXKCHHS TCOPHH 1
ANIEKTPOJIUTUYECKON TUCCOLUAIIUU
(T91)
8 [Xumuyeckue CBOWCTBA KHUCIOT B CBETE 1 Jlatuuk a35exTpo-

T3] MPOBOJHOCTH, J03aTOP
00BEMa KUIKOCTH, OI0-
peTKa

9 [Xumuyeckue CBOMCTBA KHCIOT B CBETE 1
IO/

10 XuMuueckue CBOWCTBA OCHOBAaHHMH B 1
cBeTe Teopuu AIIEKTPOJIUTUUECKOU
ITFCCOLIMAITUU

11 [Xumuueckue CBOWCTBA coyied B CBETE 1
TEOpUHr ANEKTPOJIUTUIECKON
FCCOLIMAIIuU

12 | TlonsaTue o ruapoan3e conei 1

13 | I1.p. Ne 1. Pemienne skciepuMeHTaIbHBIX 1

3a/1a4 1Mo TeMe «IJIEKTPOTUTUYECKAsS
JICCOITHAITUSD)
14 | OO6oO6meHue u cucTeMaTu3alus 3HaHu| 1
1o TeMe «XUMHYECKHUEe PEaKIiy B
pacTBOpax dIEKTPOTHUTOBY




15 | K.p.Ne 1 no teme «Xumuueckue 1
pEaKIu B PACTBOPAX IEKTPOIUTOB)
HemeTtasibl u ux coequHeHus (25 4)
16 |OOrmmas xapakTepuCTHKa 1
HEMETAJIJIOB
17 | O6was 1 Arnmnapar 11 IpoBeIeHuUs
xapaktepuctrka nemeHToB VIIA XUMHYECKHX MPOLIECCOB
I'PYIIBl — TAJIOT€HOB (AIIXP)
18 | CoeamHeHUs rajoreHOB 1 JlaT4uk XJI0pua- HOHOB
19 | I1.p.Ne 2. «M3yueHne CBOMCTB CONSTHOM 1
KHCIIOTBD)
20 | OOmas xapakTepuCTHKA AIeMEeHTOB VI 1 Amnmapar Ui mpoBeICHUs
A - xanpkoreHos. Cepa XUMHUYECKUX PEAKIUN
(AITIXP), mpubop s
MOJTy4EHUS Ta30B HITN
anmapat Knrma
21 (CepoBoOpOJT M CYIIb(HIBI 1
22 [KucinopoHbIe COSTUHEHUS CePBI 1
23 | IL.p. Ne 3. «/M3y4yeHue CBOWCTB CepHOMU 1
KHCIIOTBD)
24 | O6mas 1 Tepmopesuctop-
XapaKTePUCTHKA XUMUICCKUX IJICMCHTOB HBIA JTATYUK TEM-
VA rpynmbl. A30T nepaTypsl, TaTIUK
pH, natuuk snex-
TPOTIPOBOTHOCTH,
amnmapar Jis [po-
BEJICHUS XUMUYe-
CKHMX peaKkiuid
(AITXP), maraut-
Hasl MelIajka
25 | Amvuak. Coau aMMOHHUS 1 JlaT4mK AJIeKTpo-
IPOBOJHOCTH
26 | ILp.Ne 4 «Ilonydyenune amMmmuaka u 1
W3YYEHHUE ero CBOICTBY
27 | Kucnopojacoaepkaime coeauHEHUs 1 JlaTyuk HUATpAaT-
a3zoTa HMOHOB
28 [Kucmopocoaeprkaniiue COeTuHEHNS a30Ta 1
29 | ®ocdop u ero coeqMHEHUS 1
30 | OOmas 1
XapaKTepucTUKa »djaeMeHToB IV A-
TPYIIIBL. YTIEPOL
31 | Kucnoponacoaepskaiye coeIuHeHUs 1
yriaepoja
32 | IL.p. Ne 5. «IlomydeHue yriaeKucioro 1
ra3a ¥ U3y4eHHe ero CBONCTBY
33 | YrieBomopoabl 1
34 | Kucnopoaconepkaiye  OpraHu4ecKue 1
COEJIMHEHUS
35 | KpemHuii u ero coequHeHHs 1
36 (CunukaTtHas 1
[TPOMBIIIIIEHHOCTh




37 | llony4yeHne HEMETAIIIOB 1
38 [[TonydeHue BaXKHEHIITUX 1
XUMHWYECKHX COECIUHECHUN
39 |06006meHue mo Teme «Hemeramisl 1 X 1
COCTMHCHUS
40 | K.p. Ne2 1o teme: «Hemeramisl u ux 1
COCTMHCHUS
MeTtasibl ¥ ux coequHenus (17 1)
41 [[Tonoxenune metamioB B [lepuoanaeckoit 1
CHCTEME, CTPOSHUE aTOMOB M KPHUCTAJIJIOB
42 |0O01mue XMMHUYECKHE CBOMCTBA METAJIJIOB 1
43 |00mas XxapakTepucTuKa 1
IEJTOYHBIX METAJIIIOB
44 | OOmas XxapaKTepuCcTUKa 1
IIEJIOYHBIX METAJIIOB
45 (OO6mIas xapaKTepruCTHKA 1
[ETI0YHO3EMEIbHBIX
METaJIOB
46 | OOmas XxapakTeprucTHKa 1
IIEJI0YHO3EMEIIbHBIX
METaJJIOB
47 | JKEcTKOCTH BOIBI U CIIOCOOKI €6 1
YCTpaHECHHS
48 | IL.p.Ne 6. «ITonydeHue keCTKOM BOJIBI U 1 JlaT4mK AIeKTpo-
CrocoObI €€ YCTpaHCHUS MIPOBOJTHOCTH,
MarHuTHas Me-
majka, mpuoop
JUTS TIOJTYYCHUS
ra3oB WJIM armma-
par Kunma
49 |AJIFOMUHHHA U €r0 COETUHEHUS 1
50 Kexeso 1 JlaTuuk gaBiaeHHS
51 |Coenunenns xemnesa 1
52 [[L.p. Ne 7 «Pemenue 1
PKCIIEPUMEHTAJIbHBIX 337124 10 TEME
«MeTab
53 [Koppo3ust METallIoB M CIIOCOOBI 3aIlUTHI 1
OT Heé
54 Metaibl B IPUPOJIE. 1
55 [[loHsiTHE O METAIUTyprun 1
56 |06006meHne 3HaHU# 10 TeMe «MeTalTbD) 1
57 |[KonTposibHast paboT 3 1o teme 1
«MeTtaibhy
XHMHA M OKpYsKamas cpeaa (2 4)
58 Xumuueckas  opraHu3anus — IUIAHETHI 1
Bemiis
59 |Oxpana 1
OKpYKaOIIeH CPeslbl OT XUMHUUYECKOTO
Barpsi3HEHUs




O0001eHNe 3HAHMI 10 XUMHH 32 KYPC OCHOBHOI 1K0JIbL. [loaroroska k OcCHOBHOMY
rocyJ1apCTBeHHOMY IK3aMeHYy

(0I9) (7 v)
60 [BemectBa 1
61 Xumudeckue peakiuu 1
62 |OCHOBBI 1
HEOpraHUYECKOM
XITMIH
63 (OcHOBBI 1
HEOPraHUYECKOU
XIMHH
64 [[ToBTOpCcHME M 0000IIEHUE TI0 TEME. 1
[ToaroroBka K KOHTPOJILHOM paboTe
65 [KontponbHas pabotaNed «Torosas 1mo 1
KYpCY OCHOBHOM IIKOJIBI»
66 |AHamU3 KOHTPOJIBHOU PabOTEHI. 1
TToaBeneHWe UTOTOB roaa.
67 [Pe3sepBHOE Bpems 2
68

8. OnucaHue y4eOHO-METOAUYECKOT0 U MATEPHATbHO-TEXHUYECKOT0
ob0ecreuyeHus.

YMK «Xumus. 8 knaccy
labpuensa O. C. Xumus. 8 kmacc: ydeOHHK aj1s1 oOmieoOpazoBaTenbHbx opranu3amnuii / O. C.
lNabpuensu, — M.: Jlpocda, 2014
labpuensa O. C. Xumusa. Merogumdeckoe mocobue mama 8 kiacca ydeOHOe mocoOue ist
obmeooOpazoBaTenbHbIX opranmzanuii / O. C. I'abpuensn, U. B. Akcénona, . I'. OctpoymoB. —
M.: IIpocBeuienue, 2019
labpuensa O. C. Xumusa. COOpHHMK 3amad W yNpaXHEHWH. 8§ Kiacc: ydyeOHOe MocoOue s
obmeoOpazoBaTenbHbx opranuzanuii/ O. C. I'abpuensH, M. B. Tpury6uak M.: IIpocBemienue,
2019
INabpuensu O. C. Xumus. Terpanp 11 1a00paTOPHBIX ONBITOB M MPAKTHYECKUX padoT. 8 Kiacc:
yuebHoe nmocodue ass obieoOpazoBarensubix opranuzanuii / C. I'abpuensn, M. B. Akcénosa, U.
I'. OctpoymoB. — M.: IIpocBemenue, 2019
labpuensu  O. C. Xumwmsa. PabGouwas Terpamp. 8 iacc: y4yeOHoe mocobue A
obmreoOpaszoBarenbubix opranuzanuii / O. C. TI'abpuensn, C. A. Cnaakos, U. I'. OctpoymoB. —
M.: IIpocsemenue, 2019

YMK «Xumusa. 9 knacc»
I'abpuensn O. C. Xumus. 9 kiacc : yueOHUK 1711 o01eoOpa3oBatenbHbix opranuzanuii / 0. C.
INabpuensn. — M.: Ipocda, 2015
I'abpuensn O. C. Xumwusa. Meronmdeckoe mocobue mig 9 kimacca: yueb. mocobue Juis
oOmeobpaszoBarenbHbix opranuzanuii / O. C. I'abpuensn, U. B. Akcénosa, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019
I'abpuensn O. C. Xumusa. COOpHUK 3a7a4 M yHpaXKHEeHMH. 9 Kimacc : yueOHOoe mocoOue s

oOmeobpa3zoBarenbHbix opranuzanuii/ O. C. I'abpuensn, U. B. Tpuryouak. M.: Ilpocsemienue,
2019




6. Tabpuensu O. C. Xumus. Tetpaab Ui 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX paboT. 9 Kiace :
yuebHoe mocobue ams obmieoOpazoBarenbHbix opranusanuii /O. C. ['abpuensH, U. B. Akcénosa,
N. T'. OctpoymoB. — M.: [Ipocseuienue, 2019
7. Tabpuensa O. C. Xumus. Pabogas Tetpans. 9 kiacc : yueOHOE mocooue st
obmieo0pazoBarensHbix opranusanuii / O. C. 'abpuensH, C. A. Cnankos, U. T
OctpoymoB. — M.: [Ipocsemnienue, 2019
Hughopmayuonnsie cpeocmea

NHTtepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBiensr pyOpuKu: COBETHI aOUTYPHEHTY, YIUTEIIO XUMHH,
CIPaBOYHUK (04YeHb OoJbLIas MOAOOPKA TAOIUIL U CIIPAaBOYHBIX MAaTEPHAIIOB), BECeNast XUMUS, HOBOCTH,
OJIUMITHAJIBI, KYHCTKaMepa (Macca WHTEPECHBIX UCTOPUIECKUX CBEJICHHN ).
2. http://www.hij.ru XKypran «Xumust 1 )KU3Hb» TIOHSATHO ¥ 3aHUMATEIHHO PacCKa3bIBaeT 000 BCEM
WHTEPECHOM, YTO TIPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI )KHBEM.
3. http://chemistry-chemists.com/index.html DnexkTpoHHbI KypHaT « XUMUKH U XUMHSD», B KOTOPOM
MPEJCTaBICHO MHOKECTBO
OTIBITOB TI0 XUMUH, 3aHUMATEIbHOI WH(OpPMAIIHH, TO3BOJISIONICH yBIeUh YYCHUKOB SKCIIEPUMEHTATBHOM
9acThIO TIPEMETA.
4. http://c-books.narod.ru BceBo3moskHast tuTepaTypa 1o XMMHH.
5. http://www.drofa-ventana.ruli3BecTHOE H31aTEIBCTBO yIeOHOM HTEepaTyphbl. HOBUHKH Hay4HO-
MOTTYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XHMHH.
6. http://1september.ru XypHait 1y yautesaed u He TOJIbKO. boJbiioe kKoJim4ecTBO paboT YUEHUKOB, B
TOM YHCIIE U UCCIIEIOBATEIBLCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBIN MOPTAT CO CChIIKAMH Ha
o0Opa3oBaTeNbHbIC CAUTHI IO XUMUH.
8. www.periodictable.ru COopHHK cTaTeil 0 XUMUYECKUX JIEMEHTAX, MILTIOCTPUPOBAHHBIN
AKCTICPUMEHTOM

Ilepeyennb J1abopaTOPHOro 00OPYAOBAHUS, IPU BHINOJHEHUH MPAKTHYECKHUX PadoT Mo
XMMHH 32 KYPC OCHOBHOI 00111eH IIKO0JIbI.

1.ITpuGopsl 1 060pyaOBaHUE IS MPAKTHIECKON paOOTHI.
O6opynoBanue:

e MuxkponabopaTopus XUuMHYECKas;
e IPOOHMPKHU CTEKIISTHHBIE;

e KOJOBI KOHMUYECKHUE;

e CTakaHbl CTeKJIsHHBIE Ha 50 MI;

e MAJOYKH CTEKJISTHHBIE,

e TpYOKH COEIMHUTEIbHbIC: CTEKISIHHBIE, PE3UHOBBIE;
e MPOOKHU PE3UHOBEIE;

e  CIIUPTOBKHU;

e JIep KaJIKU ISl IPOOHPOK;

e  IITAaTUB J1aOOPATOPHBIN;

e LITATUB JJIS MPOOHPOK;

e BOpOHKA CTEKJIIHHAS,



e ¢unpTp;

e  CIIHYKH;

e acOecTOBas CETKa;
e JIyYHMHKH.

2.PeakTuBsr:

e  KHCJOTBI: COJISTHAsI, CepHasi, a30THas,

e MIENIOYM: TUAPOKCH] HATPHUS, TUAPOKCH] KAIIBIIHUS;

o ocHoBanwus: ruapokeua memu (1) , ruapoxkeun sxenesa (11);

e couii: KapOOHAT KaJbIus, XJIopua Hatpus, xjaopun meau (I1), aurpar cepedpa, Xmopus
Oapusi, kKapOOHAT HATPHsL, XJIOPUJT ATTFOMUHUS,
TepMaHTaHaT Kajusi, HUTpaT Kajaus, MeIHbIH Kynopoc, cyiabdar xxenesa (II), cyasdar
IIUHKA, cynepdocdaT, aMMUadHas CeTuTpa, MOYeBrHA (KapOamMu ), XJIOPUI KaJus,
cynb(dar HATPUs, CHIIMKAT HATPHSL, CYTb(AT ATFOMUHUS;

e MPOCTHIE BEIIECTBA: YTOJIb, [IMHK, )KEJI€30, ATFOMUHUMN, MarHui, MeJlb, CBUHELL,
e  CIIOXHBIE BEILIECTBA: MPAMOp, caxap;

e HMHJUKATOPBI;
e okcunel: menu (II), okcna mapranua

3.0pranuyeckue BeIIecTBa:

e COJIM: alleTaT HATpus, PCHOJIAT HATPHS;

e  KHUCIIOTBI: YKCYCHAsl KHCIIOTa, MypaBbHUHAs KUCJIOTA, OJICHHOBAS,
e  CIIMPTHI: 3TAHOJI, U30TICHTHIIOBBIH, TJIUIIEPHH, TPOIIAHOJT;

e 0OeH3o0i, GpeHo;

e YIJICBOJBI: KpaxMaJl, IIF0K03a, caxapo3a.

4.TCO:

e Kowmmbrorep

® TIPOCKTOp

DnekTpoHHbIe Mocooust, CD-aucku mo Temam:
-HEOpraHUYeCKas XUMUs;

-OpraHuYecKas X|UMUs;

-0011ast XUMHUS.

9. Ilnanmpyemble pe3y/IbTaThl OCBOCHHS Y4eOHOI0 nmpeaMera

IIo 3aBCPUICHUTIO KYpCa XUMHH HA 3TAHC OCHOBHOI'O O6H_ICFO O6pa3OBaHI/IH BBIITYCKHUKHA OCHOBHOH
IOKOJIbI JOJIZKHBI OBJIAZICTEL CICAYIOIUMUA PE3yJIbTaTaMU:

. Jluunocmnuvie pezynomamor:

1) 0CO3HAHUe CBOEH dITHUYECKOM MPpUHAAJICIKHOCTH, 3HAHNEC UCTOPUU XHUMHHU U BKJIada pOCCHﬁCKOfI



XMMHUYECKON HAYKU B MUPOBYIO XHUMHUIO;

2) hopmuposanue OTBETCTBEHHOTO OTHOIICHHUS K TI03HAHMIO XMMHUH; TOTOBHOCTH U CIOCOOHOCTH
oOyyJaromuxcst K CaMOpa3BUTHIO U CaMOOOPa30BaHHUIO Ha OCHOBE M3YYEHHBIX (PaKTOB, 3aKOHOB U TEOPUI
XMMUH; 0CO3HAHHOTO BBIOOPA M MOCTPOSHUE WHANBUIYAILHOM 00pa30BaTENbHOM TPACKTOPHH;

3)  popmuposanue 1ENOCTHOI €CTECTBEHHO-HAYIHON KAPTHHBI MUPA, HEOTHEMIIEMOM YaCThIO
KOTOpOfI SABJICTCA XUMHUYCCKAs KapTUHA MHPaA,

4) oeradenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON
IMPAaKTHUKH, B TOM YHUCJIC 1 XUMHUYCCKUM;

5) ocsoenue conpanbHBIX HOPM, HPABHII IOBEACHHUS, POJIEH U (OPM COLMAIBHON KU3HH B COLIMYME,
MIPUPOJIC U YaCTHOM KU3HH HA OCHOBE 3KOJIOTHIECKON KYJIBTYPBI H 0€30TIaCHOTO 0OpalieHus ¢
BCIICCTBAMU U MaTCpUAIaMU;

6) popmuposanue KOMMYyHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMU M B3POCIIBIMH
B mpoI1iecce 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIeI0BATENLCKOM, TBOPUECKOU U
APpYTruxX BUAOB ACATCIIBHOCTU, CBA3AHHBIX C XUMHEH.

Il. Memanpeomemnuwie pezynomamor:
1) onpedenenue neneit co6CTBEHHOr0 OOYYEHHUS, MOCTAHOBKA U (POPMYIUPOBAHKE VIS Ce0st HOBBIX
3azay;
2) naanupoeanue MyTel TOCTHKEHHS KETAEMOTO Pe3yIbTaTa 00ydeH!s XUMUH KaK TEOPETHIECKOTO,
TaK U 3KCIIEPUMEHTAILHOIO XapaKTepa;
3) coommecenue cBOUX NEHCTBHI C TIAHUPYEMBIME PE3YIBTATAMH, OCYUECHEICHUEe KOHTPOIIS CBOEH
NEeATeNbHOCTH B IIPOLIeCcCe NOCTHKEHUS Pe3yIbTaTa, onpedenierue Clioco00B IeHCTBUI PH BBITIOTHEHUH
71a00paTOPHBIX U MPAKTHUECKUX pabOT B COOTBETCTBUHU C NPaBUJIaMH TEXHUKU 0€30I1aCHOCTH;
4) onpeodenenue NCTOUHNKOB XMMHUYECKON MH(OPMAINH, TIONYIEHUE U AHATU3 €&, CO3/IaHNE
MH(GOPMALMOHHOTO NPOJYKTa U €ro Ipe3eHTalus;
5) ucnonvsoeanue 0CHOBHBIX MHTEIIEKTYATBHBIX OIEPAIIMI: AHAIM3a ¥ CUHTE3a, CPABHEHUS U
cucTeMaTH3aluy, 00001EeHNs 1 KOHKPETH3alluH, 8bls6/ienue TPUIMHHO-CIIEICTBEHHBIX CBsI3eH 1
nocmpoenue JOTMYECKOro PacCy X IeHUs U yMO3aKI0YeHUs (MHIYKTUBHOTO, A€JyKTUBHOTO U 110
aHAJIOTMH) Ha MaTepualle €CTECTBEHHO-HAYYHOTO COJIePyKaHMS;
6) ymenue co3maroT, MPUMEHATH M PEOOPA3OBLIBATE 3HAKU U CUMBOJIBI, MOJICIM M CXEMBI [T PELIEHHS
y4eOHBIX M [T03HABATEIbHbBIX 33/1ay;
7) ¢opmupoeanue n pazéumue SK0NOTHIECKOTO MBILLICHUS, yMEHHE IIPUMEHSATH €TO B TI03HABATEIBHOIA,
KOMMYHHUKaTHUBHOH, COLIMATIBbHOM NMpakTHKe U Npo(ecCHOHANbHON OpUEHTALNY;

8) cemepuposanue uzeit u onpeenenye CpeaCTB, HEOOXOUMBIX IS X PEATU3ALUH.

L. IIpeomemnvie pesynomamor:

BbInycKHHMK Hay4YuTCsi:
® XapaKTepU30BaTb OCHOBHBIE METO/Ibl MO3HAHUSA: HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT;
® ONMCHIBATh CBOWCTBA TBEP/BIX, XKUJKHUX, a3000pa3HbIX BELIECTB, BHIAEIASA UX CYILIECTBEHHbIE

IIPpU3HAKU,
® PpacCKpbIBAaTb CMBICJI OCHOBHBIX XUMHUYCCKUX MOHSITUMN «aToOM», «KMOJICKYJIa», «XUMHYECKUI
QJICEMCHT», «IIPOCTOC BCUIECCTBO», KCIOKHOC BCUICCTBO», «KBAJICHTHOCTDH), KXUMHUYICCKAs

peaKknus», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;



PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;

pa3nuyaTth XUMUYECKHE U (PU3HUECKHUE SIBIICHHUS,

Ha3bIBaTh XUMUYECKUE DJIEMEHTBHIL;

OTIPENIeNATh COCTaB BEUIECTB 10 UX (hopMymnam;

ONPEEIATh BaJIEHTHOCTh ATOMAa 3JIEMEHTa B COEAUHEHUSX;

ONPEEINATh TUIl XUMUYECKUX PEaKILInii;

Ha3bIBaTh IPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEaKIU;

BBISIBJISITh IIPU3HAKH, CBUJIETEJICTBYIOIINE O IPOTEKAHUU XMMUYECKOW peakiuu npu
BBINIOJIHEHUN XUMUYECKOIO OTIbITA;

COCTaBJIATH (GOPMYITBI OMHAPHBIX COCTUHECHHUIA;

COCTaBJISATh YPaBHEHUS] XUMUYECKUX PEaKIUii;

coOnroatTh mpasBuiia 6e30MacHOM pabOThI IPHU MPOBEIEHUU OIIBITOB;

10JIb30BaThCs 1a00PATOPHBIM 000PYAOBAaHUEM U MOCYA0M;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIYHCIISATH MAaCCOBYIO JIOJIK0 XUMUYECKOTO 3JIEMEHTa 10 GOpMyiie COeAMHEHNUS;

BBIYHCIISATH KOJIMYECTBO, 00BEM MITM MaccCy BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce peareHTOB
WM MIPOIYKTOB PEaKLUu;

XapakTepu30BaTh GU3NUYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOIa U
BOJOPOJa;

[0JIy4aTh, COOMPATh KUCIOPO U BOJIOPO;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOJOPOS;

PacKpbIBAaTh CMBICII 3aKOHA ABOTaapo;

pacKphIBaTh CMBICI MOHATUHN «TENI0BOH 3G GEKT peakun», «MOJSPHBIN 00BEM»;
XapaKkTepu30BaTh (PU3NUECKHe U XUMHUUECKUE CBOICTBA BOJIBI,

PacKpbIBATh CMBICII IIOHATUS «PaCTBOPY;

BBIYHCIIATH MAaCCOBYIO JI0JIK0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C OIPEACIEHHON MacCOBOM JJOJIEN pAaCTBOPEHHOIO BEILIECTBA;
Ha3bIBaTh COCJMHECHMSI H3YYCHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

XapaKkTepu30BaTh (PU3MUECKHE U XUMUUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
BELLECTB: OKCUJIOB, KUCJIOT, OCHOBAHUH, COJIEH;

ONPEAEIIATh IPUHAUIEKHOCTD BELIECTB K OIIPEIETICHHOMY KIIaCCy COCIMHEHUM;

COCTaBJIATh (OPMYJIbl HEOPIraHUYECKUX COETMHEHNH N3yUEHHBIX KJIACCOB;

IIPOBOJUTH OIIBITHL, TOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacrno3HaBaTh ONBITHBIM ITyTEM PaCTBOPBI KUCIIOT U LIEJIOYEH IO N3MEHEHNIO OKPACKU
MHIMKATOPa;

XapaKTepU30BaTh B3aWMOCBS3b MEXAY KJIaCCaMU HEOPraHUYECKUX COEIUHEHUI;
packpsiBaTh cMmbica [lepuoanueckoro 3akona [[. 1. Menneneesa;

OOBSICHATH (PU3UYECKUI CMBICT AaTOMHOTO (IOPSAKOBOT0) HOMEpa XMMUYECKOT0 3JIEMEHTa,
HOMEPOB T'PYIIIBI U NIeproja B nepuoandeckoi cucreme /1. 1. Menneneesa;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B ITpeJieiax
MaJibIX IIEPUOJIOB U IJIaBHBIX MOATPYIII;

XapaKTepU30BaTh XUMUYECKHUE DJIEMEHTHI (OT BOJOPOIa A0 KajblUs) HA OCHOBE MX IOJIOKEHUS B



nepuoanueckoit cucreme /. M. MeneneeBa u 0COOEHHOCTEM CTPOSHHS UX aTOMOB;

COCTaBJISATh CXEMbI CTPOEHHS aTOMOB IIepBbIX 20 371EMEHTOB NIepuoAnYecKoi cucreMsl /1. U.
Menneneena;

PacCKpbIBATh CMbBICI MOHSITUM: «XUMHYECKasi CBSI3b», «JIEKTPOOTPUIATEIHHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTH (DH3UYECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTATUTMYECKOM
PELIETKY;

OTIPENIETIATh BUJI XUMUYECKOM CBSI3M B HEOPraHMYECKUX COCAMHEHUSX;

M300paxaTh CXEMBI CTPOCHUS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMU BUAAMH XUMHYCCKHX
CBsI3€H;

PacCKpBIBATh CMBICT MIOHSITUN «HOH», «KATHOH», «AHHOHY, «AJIEKTPOJUTHI), «HEIICKTPOJIUTHIY,
«OQIEKTPOJIUTHYECKAs UCCOIHAIIHS, KOKUCITUTENbY, «CTENEHb OKUCIECHUS», «BOCCTAHOBUTEIbY,
«OKHCIICHHEY, KBOCCTAHOBJICHUEY;

OTIPENIETISATh CTENEeHb OKUCIICHUS aTOMa 3JIEMEHTA B COSAMHEHUH;

PacCKpBIBATh CMBICT TEOPUU IIIEKTPOTUTHUECKOM TUCCOIIUALINN;

COCTaBJISITh YPABHEHUS DJIEKTPOJUTHUECKON TUCCOLMAIIMN KUCIIOT, IIEI0Y€EH, COJIEH;
O0OBSCHATH CYITHOCTB TIPOIIECCa AIEKTPOJUTUUECKON JUCCOIMAIIMHI M PEaKI[Uii HOHHOTO 0OMEHa;
COCTaBJISITh TIOJHBIE M COKpAIEHHBIC HOHHBIC YPAaBHEHHSI peaKIiii 0OMEHa;

OTIpeNIeIsATh BOBMOXKHOCTh IPOTEKAHUS PEAKIIUA HOHHOTO OOMEHa;

MPUBOJUTE PEAKIUH, TIOATBEPKIAIOIINE KaYECTBEHHBIN COCTAB PA3JIMYHbBIX BEIICCTB;
ONIPEAEIIATh OKUCIUTENb U BOCCTAHOBUTED;

COCTaBJISITh YPAaBHEHUSI OKUCIUTEIIBHO ~BOCCTAHOBUTEIIBHBIX PEAKITUI;

Ha3bIBaTh ()aKTOPBI, BIUAIONINE HA CKOPOCTh XUMHUYECKOU PEaKIIHH;

KJIacCU(PHUITMPOBATh XUMHYECKHE PEAKITUHU TI0 Pa3IMYHBIM MPU3HAKAM;

XapakTepHu30BaTh B3aMMOCBS3b MEXKY COCTABOM, CTPOEHHUEM M CBOMCTBAMHU HEMETAJLIOB;
MIPOBOJIUTH OTBITHI IO MOJTYYEHUIO, COOMPAHUIO U U3YYCHHIO XUMHUYECKUX CBOMCTB
ra3000pa3HBIX BEHIECTB: YIIICKUCIOTO Ta3a, aMMHUaKa;

pacro3HaBaTh OMBITHBIM MYTEM Ta3000pa3HbIC BEIECTBA: YIJICKHUCIIBIN I'a3 1 aMMHUAK;
XapaKTepHu30BaTh B3aUMOCBSI3b MEXK/ly COCTAaBOM, CTPOCHHUEM U CBOMCTBAaMU METAJLJIOB;
Ha3bIBaTh OPraHMYECKUE BEIIECTBA IO X (hopMysie: MEeTaH, 3TaH, dTHJICH, METaHOJI, TAHOJI,
[JIMIEPUH, YKCYCHAsl KUCII0Ta, aMUHOYKCYCHAsl KMCIIOTa, CTEApUHOBAs KUCIOTA, OJICMHOBAs
KHCIIOTa, TIIIOK034;

OLICHUBATH BIIMSHUE XUMUYECKOIO 3arpsi3HEHUS OKPYKarOLIeH Cpe/ibl Ha OpraHu3M YE€JI0BEKa;
IPaMOTHO O0OpaIaThCs ¢ BEIISCTBAMU B IIOBCEIHEBHOM YKU3HH;

ONPEENIATh BO3MOKHOCTD MPOTEKAHUS PEAKIIMA HEKOTOPBIX MPECTABUTEIEH OPraHMYeCKUX
BEILIECTB C KUCJIOPOJIOM, BOJOPOJIOM, METAINIAMU, OCHOBAaHUSIMHU, TAJIOT€HAMH.

BBIHyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTBHCH:

*  guiOBU2AMDb U npoeepAmb IKCNepUMERNAjbHO cUNnomesbl O XUMUYECKUX cBOUCmMeEax eeuecme

Hd OCHOBe Ux cocmaesa u CmpoerHus, ux cnocobrocmu eCmynanib 6 XumudecKkue peakyuu, o xapakmepe u

NPOOYKMAX PANUUHBIX XUMUYECKUX PEeaKYUll,

® Xapakmepuzosambs eeujecmed no cocmasy, Cmpoeruro u C8OIZCI’I’IGCIM, ycmanaeauearom

I’lpM‘tLlHHO'CfleaCmgeHHble C6A3U Meofcdy OQHHBIMU xapakmepucmukamu eewyiecmeda,

® cocmaenAamb MOJIEKYISAPHbIE U NOJIHble UOHHblE YPABHEHUA NO COKpaWéHHbZM UOHHbIM

VDABHEHUAM,



*  NPOCHO3UPOBAMb CHOCODHOCb BeUjeCmea NPosEIAMb OKUCIUMENbHbLE UTU
80CCMAHOBUMENbHBIE CBOUCNBA C YUemOM CeneHell OKUCTIeHUS DJIeMeHMO08, 8X00AWUX 8 €20 COCMAs;

* CcOCmaenams YpaeHeHus peakyull, COOmeemcmayiouux nociedo8ameibHOCmMu NPespaueHull
HeOpeaHUu4ecKux 8ewecms pasiuitblx Kiaccos,;

*  8bI08ULAMDb U NPOBEPSAMb IKCNEPUMEHMALLHO SUNOMESbL O PE3VIbIMAmMax 6030€Cmausl
PA3IUUHBIX (PAKMOPO8 HA USMEHEHUe CKOPOCU XUMUYECKOU PeaKyuu,

*  UCNONBL308AMb NPUOOPEMEHHbIE 3HAHUA 015 IKONOSULECKU SPAMOMHO20 NOBEOEHUS 8
OKpydHcaroweli cpeoe;

* UCNONBL308AMb NPUOOPEMEHHbIE KTIOYeBble KOMNeMmeHYUU Npu 6bINOJTHEHUU NPOEKMO8 U
VUEeOHO-UCCNe008aMENbCKUX 3a0aU NO U3YUEHUIO C8OUCME, CHOCOD08 NOYYeHUSs U PACNO3HABAHUSL
geujecms;

*  00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUfeCMBAX U XUMUYECKUX NPOYeCccax,

*  KpUumuyecku OmHOCUMbCA K NCeBOOHAYUHOU UHDOpMayUul, Hed0OPOCO8eCMHOI peKlame 8
cpeocmeax mMaccogou uHgopmayuu,

*  0CO3HABAMb 3HAYEHUE MEOPEeMUYECKUX ZHAHUL NO XUMUU OJI NPAKMUYECKOU OesimelbHOCmU

yenoeexa;
CO3al0T MOJIENIM M CXEMBI JUIs PEIICHUs] y4eOHbIX U MO3HABATeNIbHBIX 33/1a4; MOHUMAaTh HE0OX0IMMOCTh
coOroieHNs MPEeANUCaHuH, MpeyiaraéMblX B UHCTPYKIHUSAX 110 UCIOJIBb30BaHUIO JIEKApCTB, CPEJICTB
OBITOBOM XHUMHH U Jp.
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