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1. IosicHuTEILHAA 3aIUCKA

PaGouass mnporpamMma Kypca XUMHUHU JJiE OCHOBHOM IIKOJBI pa3paboTaHa B COOTBETCTBUHU C
®denepalibHbIM TOCYJaPCTBEHHBIM 00pa30BaTeNIbHBIM CTaHIaPTOM 0011ero oopazoBanus. B Hell Takxke
VUUTBHIBAIOTCS OCHOBHBbIE HJeu U nonoxenuss IIporpamMmbl  pa3Butus ©u  (HOpPMUPOBAHHS

YHUBEPCAJIBHBIX YUEOHBIX AEHCTBHIMA /11 OCHOBHOTO O0IIET0 00pa3oBaHusI.

B cooTBeTCTBHU € ATUMHU JOKYMEHTAMH 00YYaroIIuecs TOJIKHBI OBIIAIETh TPpUEMaMH, CBA3aHHBIMU
C OIpe/eIeHUeM MOHATUH: OrpaHUYMBATh MX, ONUCHIBATh, XAPaKTEPU30BaTh M CPAaBHUBATh. Tak Kak
XUMHsl — HayKa SKCIEpUMEHTallbHas, 00ydaroluecs ODKHBI OBJIAZETh TaKUMH I103HABaTEIbHBIMU
Y4EOHBIMH JICHCTBHSIMH, KaK OKCIEPUMEHT, HaOJroJeHue, M3MEepeHHe, ONHMCAaHUE, MOICIHpPOBAHUE,
TUI0Te3a, BbIBOJ. B mponecce uyueHus Kypca y o0y4aromuxcs MpoJobKaloT GOpMUPOBATECS YMEHUS
CTaBUTh BOIPOCHI, OOBSICHATH, KJIacCU(UIUPOBaTh, CPABHUBATH, ONPENENATh UCTOUYHUKU UH(POpPMaLUY,
[oJly4aTh M aHaJU3UpOBaTh €€, TOTOBUTh HH(POPMALMOHHBIA MPOJYKT, MPE3CHTOBaTb €ro U BECTH
muckyccnro. CieoBaTeNbHO, AATEIbHOCTHBIN MOIX0J] B M3YYEHUH XHUMHUHU CITIOCOOCTBYIOT JTOCTHKCHUIO
JIMYHOCTHBIX, IPEJIMETHBIX U METANIPEAMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

B ocHOBY Kypca 10JI0)KeHBI CIIEAYIOUIe HAeH:

e MaTepHalbHOE €JUHCTBO U B3aMMOCBSA3b OOBEKTOB U SIBJICHUM NPUPOIbL;

e Beayllas Pojib TEOPETUYECKUX 3HAHUN 1Ji1 OOBSCHEHUS W MPOTHO3MPOBAHUS XMMHUECKHUX
SIBJICHUH, OLIEHKH UX NTPAKTUYECKONW 3HAYUMOCTH;

® B3aUMOCBSI3b KAUECTBEHHONM W  KOJMYECTBEHHOM CTOPOH XHMHYECKMX  OOBEKTOB
MaTEpHUaIbHOTO MUPA;

® pa3BUTHE XUMHUYECKOW HAyKH M MPOU3BOJCTBO XMMHUYECKUX BEIIECTB M MaTepUaioB s
YJIOBJIETBOPEHUsI HACYIIHBIX MOTPEOHOCTEH 4YeIoBeKa M OOIIeCTBa, PELIeHHs ITI00AIbHBIX
pobeM COBPEMEHHOCTH;

® TCHETHYECKas CBA3b MEK]Y BELIECTBAMHU.

OTHU UAEH peATM3yIOTCs B Kypce XMMHHM OCHOBHOM IIKOJIBI ITYTEM JOCTHXKEHHUS CIEAYIOLINX HeseH:

* dopmuposanue y ydaluMXcs XUMHUYECKOW KapTUHBI MHpa, KaK OPraHMYecKOW 4YacTH ero
L[EJIOCTHOM €CTECTBEHHO-HAYYHOU KaPTHHBI.

* Pazeumue TIO3HABaTENbHBIX HMHTEPECOB, WHTEIUIEKTYAJBHBIX M TBOPYECKHX CHOCOOHOCTEH
ydaluxcs B IPOLIECCE M3YyYEHUs MMM XMMMUYECKOM Hayku M €€ BKJIaJa B COBPEMEHHBIM Hay4yHO-
TEXHUUYECKUH Tmporpecc; (opMupoBaHHEe BaKHEWIINX JIOTUYECKUX OMNepaluil MBIIUICHUS (aHaIu3,
CUHTE3, 0000IIeHNe, KOHKPETU3allusl, CpaBHEHUE U Jp.) B Ipoliecce MO3HAHUS CHUCTEMbl Ba)KHEHIIMX

HOHﬂTHﬁ, 3aKOHOB 1 Teopnﬁ 0 COCTaBC, CTPOCHUHU U CBOMCTBaX XMMHUYECKUX BEIIECTB.



* Bocnumanue yOeXIEHHOCTH B TOM, YTO IPUMEHEHHE TOJyYCHHBIX 3HAHUH M YMCHHUH 110 XHUMUH
ABISICTCA OOBEKTUBHOW HEOOXOAMMOCTBIO Uit Oe30macHoi paboThl C BEIIECTBAMU W MaTepHalaMH B
OBITY M Ha TIPOU3BO/ICTBE.

* [Ipoexmuposanue u peanuzayuss BHITYCKHUKAaMH OCHOBHOW IIKOJBI JHYHOH 00pa3oBaTeNbHON
TpaeKTOpuu: BIOOp npodnist 00ydeHHs B CTapIIeH IIKOJe WIN MPOQecCHOHATIBbHOTO0 00pa30BaTeILHOTO
YUYpexaeHus.

* Ogradenue KniovegbiMyu KOMnemeHyuamu: y4eOHO-TIO3HABATEIbHBIMY, HH()OPMALMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMH.

JUis JOCTHXKEHMsI 3TUX LieJIel B Kypce XMMHUHM Ha CTYINEHH OCHOBHOI'O OOILIEro oOpa3oBaHUs PeLIArOTCs
CIIEYIOILKE 3a/ia4M:
*  (dopMHUPYIOTCS 3HAHHMS OCHOB XHMHUYECKOW HAYKH — OCHOBHBIX (DAKTOB, TIOHSATHH, XUMHUYECKHX
3aKOHOB U TEOPUH, BBIPAKEHHBIX TIOCPEICTBOM XUMHUYECKOTO S3BIKA;
* pasBuBaOTCA yMeHHA HaOmonath W OOBACHAIOT XUMHUYECKHE SBICHHS, MPOHUCXOISIINE B
IIpUPO/JIE, 1a00PATOPHBIX YCIOBUAX, B OBITY U Ha IPOU3BOJICTBE;
*  npuoOpeTaroTCs CHelranbHble YMEHHsI U HAaBBIKM IO 0€301acHOMY OOpAaLIeHUI0 ¢ XUMHUYECKUMU
BEIIECTBAMH, MaTepHajlaMi U MPOLIECCAMU;
* (opmupyeTcs TyMaHUCTUYECKOE OTHOIIEHUE K XUMHH KaK IPOU3BOAMTENBHOM cuile o0liecTBa, ¢
MTOMOIIIBIO0 KOTOPOH permaroTcst r1odaibHbIe MPOOJIEMBbl YeIT0BEYECTBA;
*  OCYIIECTBIISICTCSI MHTETPALXs XUMUIECKOH KapTHHBI MUPA B €IMHYIO HAYYHYIO KapTHUHY.
PaGouass mnporpamma peanmusyercs Ha ocHoBe YMK co3maHHOrO T0A  PYKOBOJCTBOM
I"abpuensnaO.C.
1. Tabpuensu O. C. Xumus. 8 xinacc : yaeOHHK [Tt 001ieo0pa3oBarenbHbIx opranuzamnmii / O.  C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M.: [Ipocsenienue, 2021
2. Tabpuensn O. C. Xumus. 9 knacc : yueOHUK A1 001eo0pa3oBaTenbHbIXx opranuzanuii / 0.  C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M.: IIpocsemienue, 2021
Y4eOHUKM COOTBETCTBYIOT DenepaabHOMYy TOCYAapCTBEHHOMY 00pa3oBaTeIbHOMY
cranaapry. PekomennoBansl MunucrepctBom npocsenieHuss Poccuiickont @enepanum.
[Iporpamma paspabotana B cooTBeTcTBUU ¢ yueOHbIM TuiaHoM MKOVY bonbiieanadyxckoid
COUI nns ypoBHST OCHOBHOTO OOIIEro 0Opa3oBaHUs C HCIOJb30BAHUEM COBPEMEHHOTO
000OpyI0BaHUsl IIEHTPA €CTECTBEHHO-HAYYHOM W TEXHOJIOTHYECKOW HarpaBieHHOCTH «Todka
pocta». Ha Oaze wnentpa «Touka pocTta» oOecreuuBaeTcs peanu3anus 00pa3oBaTEIbHBIX
IIPOrpaMM €CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKOM HalpaBiIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUHM C TpeOOBaHMAMM 3aKOHOJAATENbCTBA B chepe o00pazoBaHUs U C  y4ETOM
pexomenaanuit degepanbHOro oneparopa ydeOGHOTO MpeaMeTa « XUuMHUs».

2.00mas xapakTepucTuKa yueOHOro npeamera
B cooTtBercTBUU C (penepanbHBIM rOCy1apCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM OCHOBHOI'O OOIIETo

O6pa30BaHI/I}I yqamuecsa OOJIKHBI OBJIAACTbL TAKMMHU IMO3HABATCIIbHBIMU y‘-ICGHBIMI/I HeﬁCTBHHMH, KakK
YMCHHC (I)OpMyJIHpOBaTB HpO6HCMy H THUIIOTE3Yy, CTaBUTh LCJIU U 3aa4U, CTPOUTH IIJIAHbI JOCTUKCHUA
eiaen u pemiCHUs MMOCTABJIICHHBIX 3aJ1a4, NPOBOJUTH SKCIICPUMCEHT U HAa €ro OCHOBC ACJIATh BBIBOAbI U



YMO3aKJIIO4YeHUs, TPEACTABIATh UX U OTCTaUBaTh CBOIO TOUKY 3peHHusa. KpoMe 3Toro, yyammecs JOJKHBI
OBJIAJIETh TpPUEMaMH, CBSI3aHHBIMU C ONPEACICHUEM IMOHATUNA: OrpaHUYMBATH MX, OMNUCHIBATH,
XapaKTepU30BaTh U CpaBHUBATH. Cle10BATENbHO, IPU M3YyUYEHUHU XUMHHU B OCHOBHOM IIKOJE ydaluecs
JOJDKHBI OBJIa/IETh YU€OHBIMU JICUCTBUSIMU, MO3BOJSIOMIMMHU UM JIOCTUYb JTUYHOCTHBIX, IPEJAMETHBIX U
METanpeIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

[Ipemyaraemass mporpaMmMa 1o XHMHUHM PAcKpbhIBAeT BKJIAJ y4eOHOro mpeaMera B JOCTHXKCHHE Ielei
OCHOBHOTO 00I11eT0 00pa30BaHMsI M ONIPEACIIICT BAXKHEHUIIINE COIepKATENbHBIC IMHUU TTPEAMETA!

* «BEIIIECTBO» — 3HAHUE O COCTaBE M CTPOSHUHU BEIIIECTB, UX CBOMCTBAX M OMOJIOTHYECKOM 3HAUCHUH;

* «(XUMHUYECKAs peakius» — 3HAHHWE O MPEBPAIICHUSIX OJIHUX BEUIECTB B JAPYrue, YCIOBUSIX MPOTEKAHUS
TaKUX MPEBPAIICHUI U CIIOCO0aX YIPABIICHUS PEAKIUSIMU;

* «IIPUMECHCHHE BEIIECTB» — 3HAHHWE W OMBIT 0E30MacHOr0 OOpaIICHHs C BEUIECTBAMH, MaTepUalaMu U
nporeccaMu, He0OOXOAUMBIMU B OBITY M Ha IIPOU3BOICTBE;

* 3bIK XMMHU» — ONEPUPOBAHHE CUCTEMOW BAXKHEHIIMX XUMUYECKHUX MOHATHUM, 3HAHHE XUMHYECKOU
HOMEHKJIATypbl, a TakKe BIAJCHHE XHUMHUYECKOM CHUMBOJIUKON (XMMHYECKUMHU (QOopMyIaMH U
YPaBHEHUSIMU).

3. MecTo y4e0HOro npeaMera B y4eOHOM ILJIaHE
XuMus B OCHOBHOM 1IKoJie n3ydaercsa 8 u 9 kiaccax. OOuiee unciao yd4eOHbIX 4acoB 3a 2 roja o0ydyeHus
cocrapisietr 138,u3 Hux 70 (2 4 B Henento) B 8 kinacce, 684 (2 yaca B Henemno) B 9 kiacce.
[IpennaraeMsblii Kypc XOTs U HOCHT OOIIEKYJIBTYPHBIN XapakTep W HE CTABUT 3a7a9y MPOoPeCCHOHATBHON
MOJITOTOBKH O0YYaIOIIUXCs, TEM HE MEHEE MO3BOJISIET UM ONPEACTUTHCA C BEIOOPOM MPOQHIIs 00ydeHUs
B CTapIleH MIKOJIE.

3HaYUTEIbHOE MECTO B COJIEP)KAHUU Kypca OTBOAMTCS XMMHYECKOMY 3KCIEepUMEHTY. OH OTKpbIBaeT
BO3MOKHOCTh (JOPMHUPOBATH Y YUAILIUXCS CIIEUAIbHbBIE TIPEMETHBIE YMEHUS:
— paboTarthb ¢ BeIlIeCTBaAMH;
— BBITIOJIHATD ITPOCTHIC XUMUYCCKUE OIBITHI,
— YYUT HIKOJHHUKOB O€30IaCHOMY M JKOJOTHMYECKH T'PaMOTHOMY OOpAaIIeHHIO C BEHIECTBAMHU B
OBITY U Ha POU3BOJICTBE.

IIporpammon pe1yCMOTPEHO MIPOBEACHUE:
8 Kiacc

KOHTPOJIBHBIX paboT — 4 yaca,
NPaKTUYECKUX paboT — 7 4acos.

9 kiacc

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

Cpoxk peanu3zanuu yueOHOM MporpaMMbl- 1Ba yueOHBIX ToAa

4. IleHHOCTHBIE OPUEHTHUPBI COJePKAHNSA YUeOHOTro mpeaMeTa « XuMHUD)
YueOHunlit npeamMeT «XI/IMI/ISI)), B COACPKAHNHU KOTOPOro I'’IaBHBIMHU KOMIIOHCHTAMH SBJIAIOTCA HAYUYHBIC

3HAHUS M HAay4YHbIE METObl MIO3HAHUS, IO3BOJISET MPOOYXKAaTh Y YHaIUXCsl AMOLMOHAIBHO-IIEHHOCTHOE
OTHOIICHHME K M3y4yaeMOMy MaTepuaily. B pe3ynbrare yuyeOHOW IEATENbHOCTH CO3JAIOTCS YCIOBMS IS



dbopmupoBaHus cucTeMbl IeHHocTel. [lo3HaBarenbHass (QYHKIMS y4eOHOTO TpeaMera «XHMHUSD»
3aKJIFOYAeTCsl B CIIOCOOHOCTH €r0 COJIepP KaHUs Pa3BUBATh IEHHOCTHHIE KA4eCTBA y YUAITUXCS.
Ilo3naseamenvhvle yeHHOCMU: omuouieHue K XUMUYECKHUM 3HAHUSAM KaK OJHOMY HM3 KOMIIOHCHTOB
KYJIBTYPBl 4EIIOBEKa HapsIy C JAPYTUMHU €CTECTBEHHOHAYYHBIMU 3HAHHMSIMH, OKPYXKAIOIIEMY MHPY Kak
MHUPY BEIIECTB M MPOUCXOJSAIINX C HUMH SIBJICHHH, MO3HABATEILHON IESITENHLHOCTH (KaK TeopeThude-
CKOW, TaK W OSKCICPUMEHTAILHOW) KaK WCTOYHWKY 3HAHWH, nOHUMAaHue: OOBEKTUBHOCTH U
JOCTOBEPHOCTH 3HAHUHU O BEIECTBAX M MPOUCXOMANINX C HUMH SIBJICHUSX; CIOXKHOCTH M OCCKOHEYHOCTH
nporecca Mo3HaHus (Ha TpUMEpe MCTOPUM XMMHUYECKHUX OTKPBITHH); JICHCTBUS 3aKOHOB IMPHPOIBI U
HEOOXOJIMMOCTH HX ydYeTa BO BceX cepax NesTeIbHOCTH YeJI0BEKa; 3HAYCHUS] XUMHUCCKUX 3HAHHN JIJIs
pelieHrs TI00aNBbHBIX MPOOJIEeM dYeloBeYeCcTBa (PHEPreTUYECKOW, CHIPhEBOH, MPOIAOBOIBCTBEHHOM,
3JI0POBBS U JIOJITOJICTUS YEJIOBEKA, TEXHOJIOTUIECKIX aBapHid, TII00ATLHOM SKOJIOTHH U AP.).

Ilennocmu mpyoa u 6vima: OTHOIICHHUE K TPYJOBOW NEATEIHHOCTH KaK €CTECTBEHHOW (hM3NYECKOU U
MHTEJUICKTYaTbHOW TOTPEOHOCTH, TPYAY KaK TBOPYECKOW NEATEIHHOCTH, IMO3BOJISIFOIICH MPUMEHSTH
3HaHUS Ha MPAKTUKE; COXpPaHEHHE U MOJJICPKaHUE COOCTBEHHOTO 37I0POBbS U 3I0POBbSI OKPYKAIOIINX, B
TOM YHCIIC OPTaHU3alUsl TUTAHUS C YYETOM COCTaBa M SHEPreTHUYCCKOW IEHHOCTH IMHUIIH; COOJIOICHUE
npaBuil 0€30MaCHOTO KCIOJIb30BaHUS BEIIECTB (JIEKAPCTBEHHBIX MPEIapaToB, CPEICTB OBITOBOW XHMHH,
MECTULIUIOB, TOPIOUYE-CMA30YHbIX MAaTCPHAJIOB U JIp.) B IMOBCEIHEBHOW XU3HU; OCO3HAHHUE TOCTHXKCHUS
JUYHOTO YCIieXa B TPYAOBOH JEATEIBHOCTH 32 CYET COOCTBEHHOW KOMIIETCHTHOCTH B COOTBETCTBUU C
COLMAJILHBIMU CTAaHJAPTAMHU U IMOCIICIYIOIIUM COIHAIBHBIM 0JI0OPEHUEM JOCTH)KCHHI HAYKH XUMUU U
XUMHYECKOTO TIPOU3BOJICTBA JIsI PA3BUTHS COBPEMEHHOTO OOIIEeCTBA.

Hpaecmeennvie uennocmu:. omuouienue K cedOc (0CO3HAHHWE COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO
OOIIIECTBEHHOTO JI0JITa, MTUCIHUILIMHUPOBAHHOCTh, YECTHOCTh U MPABIAMBOCTD, MPOCTOTA U CKPOMHOCTH,
HETEPIUMOCTh K HECIPaBEJIMBOCTH, MPHU3HAHUE HEOOXOIMMOCTH CaMOCOBEPIICHCTBOBAHUS), APYTHM
moasM  (TyMaHW3M, B3aMMHOE YBRXKCHHE MEXKIY JIIOJbMH, TOBapuIIecKas B3aWMOIIOMOIIb U
TpeOOBaTENIBHOCTh, KOJUIEKTHBH3M, 3a00Ta O JAPYruxX JIOASX), mpupoae (OepekHoe OTHOIIEHUE K ee
0orarcTBy, HETEPHUMOCTh K HApPYIIEHUSM OJKOJOTMYECKUX HOPM M TpeOOBAaHUU, HKOIOTUYECKU
IPaMOTHOE OTHOIICHHE K COXPAaHEHUIO THApPOcdephbl, aTMOCHEpPHI, TTOYBBI, OHOCHEPHI, YEIOBEUYECKOTO
OpraHm3Ma; OlleHKa JCHCTBHUS BOMPEKH 3aKOHAM TTPUPOJIBI, IPUBOJSIIETO K BOSHUKHOBEHHUIO II00ATEHBIX
pooJIeM); noHumaHue HEOOXOIUMOCTH YBKHUTEIHHOTO OTHOIICHHS K JOCTHIKCHHSIM OTCUCCTBEHHOM
HayKH, UCCIIEIOBATEIILCKON NEATSIIbHOCTH POCCUNCKUX YICHBIX-XUMHUKOB (TTATPUOTUYCCKUE TYBCTBA).
Kommynukamuensle yeHnocmu: omuouieHue K HOPMaM si3blka (€CTECTBEHHOTO W XHUMHYECKOTO) B
pa3NMYHBIX MCTOYHMKAX uWHGpopmanuu (nmureparypa, CMU, WHTepHeT u Ap.); noHuUMaHUe
Heobxooumocmu: TIPUHATHS PA3IUYHBIX CPEJICTB U MPHUEMOB KOMMYHHUKAIIMU; MONy4YeHUs UH(pOpManuu
U3 Pa3UYHBIX UCTOYHUKOB; apryMEHTUPOBAHHOM, KPUTUYECKOW OlEHKH MH(OpMAINU, MOJTYYeHHOH U3
Pa3IMYHBIX WCTOYHUKOB; COOOINEHUS TOYHOW W JIOCTOBEPHOW WH(MOPMAIMH; SCHOCTH, JOCTYITHOCTH,
JIOTUIHOCTH B 3aBHCHMOCTH OT IICJIM, TIOJTHOTHI HJIM KPATKOCTH W3JI0KEHUS MHPOPMAITUHU; CTPEMIICHHS
MOHATh  CMBICT OOpAICHHOH K 4YeJIOBeKY peuyd (YCTHOW W TNHCHMEHHOW); BEIEHUS auaiiora JJis
BBISIBJICHHSI Pa3HBIX TOYEK 3pEHHS Ha paccMaTpHUBACMYIO WH(DOPMAIIMIO; BBIPAKCHHS JIMIYHBIX OIICHOK U
CYXJCHHI; MPUHATHS BBIBOAA, KOTOPHIA (hopMHpYyeTCs B MPOIIECCE KOMMYHUKAIIHH.

Icmemuueckue YeHHOCHU: NO3UMUBHOE UYBCMBEHHO-YEHHOCIHOe OMHOUleHUe: K OKPYKAIOIIEMY MUPY
(kpacoTa, COBEPIICHCTBO U TapMOHHUSI OKPYXKAIOIIEH MPUPOJIBI M KOCMOCA B IIEJIOM); IPUPOTHOMY MHUPY
BEIIECTB U UX MPEBPALIEHUI HE TOJIBKO C TOYKU 3PEHUS MOTPEOUTENS, a KaK K HICTOYHUKY MPEKPACHOTO,
TAPMOHHYHOTO, KPACHBOTO, TMOJIYUHSIONIETOCS 3aKOHOMEPHOCTSM, IMPOIOPIHUOHAILHOTO (HAa MpUMeEpe
B3aMMOCBSI3U CTPOCHHS M CBOWCTB aTOMOB M BEIIECTB); BBIITOJHEHUIO YYEOHBIX 3aJ1ad Kak K IMPOIEecCy,
JOCTaBJISIONIEMY 3CTETHYCCKOE YJIOBOJBCTBUE (KpacHBOE, M3SIIHOE PEIICHWE WM JIOKa3a- TEeJIbCTBO,
MPOCTOTa, B OCHOBE KOTOPOH JICKHUT TApMOHUSA); NOHUMAHUE HeoOXoO0umMocmu M300PaKEHUs] UCTHUHBI,



HAay4YHBIX 3HAHUN B YYBCTBEHHOW ¢opMe (Hampumep, B TNPOU3BEIACHHUSIX HCKYCCTBA, MOCBSIICHHBIX
HAy4YHBIM OTKPBITUSM, YUEHBIM, BEILIECTBAM U UX IIPEBPALLCHUSIM).

S. JInuHoCTHBIE, MeTaNIpeIMeTHbIE U NMPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS Kypca
XUMUH

Ilo 3aBCPIICHHUIO KypCa XUMHH HA 3TAIl€ OCHOBHOI'O O6IJ.[CFO O6pa3OBaHI/IH BBIITYCKHUKH OCHOBHOH
IIKOJIbI JOJIKHBI OBJIAACTH CICAYIOMIUMU PE3YyJIbTaTaMU:

JInuHOCTHBIE pe3yJIbTaThI:

1) ocosnanue cBOEH STHUYECKOW TPUHAJICKHOCTH, 3HAHWE HMCTOPUM XUMHU M BKJaJa POCCHUCKOW
XUMHUUYECKON HAyKU B MUPOBYIO XUMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHMS K IO3HAHUIO XHMHH; TOTOBHOCTHM U CIIOCOOHOCTH
YUYAIIUXCSl K CAaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE HM3YYCHHBIX ()aKTOB, 3aKOHOB M TEOpPHUH
XUMHH; OCO3HAHHOT'O BBIOOPA M MOCTPOCHUE UHAMBHUIYAIbHOM 00pa30BaTelbHON TPACKTOPHH;

3) ¢opmuposanue 1ETOCTHONW €CTECTBEHHO-HAYYHOW KApTHHBI MUpA, HCOTHEMIIEMON YacThi0 KOTOPOM
SBIIETCS XUMHUUYECKasi KapTHHA MUPA;

4) oenadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHs HAYKH U OOIICCTBEHHOM
[IPaKTUKHU, B TOM YHUCIIE U XUMHUUECKUM;

5) oceoenue colMaNbHBIX HOPM, MPABWI MOBEACHUS, posiel u (HOPM COLMAIBLHON JKU3HH B COLUYME,
OpUPOJe M YaCTHOM KM3HH HAa OCHOBE JKOJIOTUYECKOH KyJIbTYphl M 0€30MacHOro oOpamieHus C
BELIECTBAMH U MaTepHUaIaMu;

6) gpopmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHU CO CBEPCTHHKAMH M B3POCIIBIMH B
npouecce o0pa3oBaTeNbHOI, OOIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIIe0BATEIbCKOM, TBOPYECKOW H
JIPYTUX BUAOB JEATEIBHOCTH, CBA3aHHBIX C XUMHUEH.

MetanpeaMeTHble pe3yJbTaThl:

1) onpeoenenue 1enelt COOCTBEHHOTO 00Y4EHHsI, TOCTAHOBKA U (hopMyiupoBaHue Ui ce0sl HOBBIX 3a/1a4;
2) naanupoganue TMyTEH TOCTHKEHHS KeITaeMOro pe3yiabTaTa 00y4eHHs] XUMHHU KaK TeOPETHYECKOT0, TaK
M DKCIIEPHUMEHTAILHOTO XapaKTepa,

3) coommnecenue cBOMX NEUCTBUI C IUTAHUPYEMBIMH DE3yJbTaTaMH, OCyujecmeiieHue KOHTPOISI CBOCH
JeSTeNbHOCTH B IIpOIecce JOCTHKEHUS pe3ynbTarta, onpedenerue ciocoO0B AEWCTBUI MPU BBHIIOJHEHUU
71a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBUHU C NMpaBUJIaMH TEXHUKH O€30MaCHOCTH;

4) onpedeneHue WCTOYHUKOB XUMHYCCKOH HHGPOpPMALUK, TMOJIyYeHHE U aHamu3 e€, CO3[daHue
MH(GOPMAIIMOHHOTO NMPOJYKTA U €r0 Mpe3eHTallts;

5) wucnonvsosanue OCHOBHBIX WHTEIUICKTYaJbHBIX OIEpalMii: aHalW3a ¥ CHHTE3a, CPaBHECHUS W
CHUCTEMaTH3aIi, OO0O0OIIEHNs W KOHKPETH3alluU, 6blisleHue TPUINHHO-CICACTBEHHBIX CBsI3ed U
nocmpoeHue JOTUIECKOTO PACCYXAEHHS W YMO3AKIIOYEHUS (MHAYKTHBHOTO, AEAYKTHBHOTO H TIO
aHAJIOTWH ) Ha MaTepHalle €CTECTBEHHO-HAYYHOTO COJCPIKAHMS;

6) ymenue co3naBaTh, IPUMEHATh H IPEOOPA30OBHIBATH 3HAKU M CUMBOJIBI, MOJICTIH M CXEMBI JIJISl PEIICHHUS
y4eOHBIX M MMO3HABATEIbHbIX 33/1a4;

7) popmuposarnue M pazgumue KOIOTUISCKOTO MBIIUICHHS, YMEHHE IPUMEHSTh €r0 B TI03HABATEILHOM,
KOMMYHHUKATHBHOH, COLIMATBHOM MPaKTHKe U MPOQecCHOHANbHON OpUeHTaLlUY;

8) eenepuposanue unei u onpeneneHne CPeICTB, HEOOXOANMBIX JUIS HX PEATH3ALIUH.



IIpeameTHBIE pe3yIbTaThI:

1) ymenue 0603HaYaTh XMMUYECKUE HIIEMEHTBI, Ha3bIBATh HX M XapaKTEPU30BaTh HA OCHOBE ITOJIOKCHHUS B
nepuoanueckon cucreme /1. 1. Menneneesa;

2) ¢opmyruposanue W3yYCHHBIX TOHSATHIA: BEIIECTBO, XUMHUYCCKHU 3JIEMEHT, aTOM, MOJICKYJa, HOH,
KAaTHOH, aHHUOH, [IPOCTOE U CJIOYXKHOE BELIECTBO, XUMHUUECKAs peaKlus, BUAbl XUMUUECKUX PEaKLUl U T.
I.;

3) onpeoenenue no GopMyiiaM cocTaBa HEOPraHMIECKUX M OPraHUYECKHUX BEIIECTB, BAJICHTHOCTH aTOMOB
XMUMUYECKHUX 3JIEMEHTOB MM CTETIEHU UX OKUCIICHUS;

4) nonumarue nHGOPMAIMH, KOTOPYIO HECYT XUMHUYECKHE 3HAKU, HOPMYJIIBI U yPaBHECHUS,

5) ymenue xnaccuguyuposams TPOCTHIC (METAIBI, HEMETAUIbI, OJAarOpOJHBIC Ta3bl) U CIIOKHBIC
(OvHapHbIE COENMHEHUS, B TOM YHCJIE U OKCUJBI, a TAKXKE TUIPOKCHUIbl — KHUCIOThl, OCHOBaHMUS,
amM(OTepHbIC TUPOKCUIBI — U COJIN) BEIECTBA;

6) ¢opmynuposanue TEPUOANICCKOTO 3aKOHA, 0OBACHEHUEe CTPYKTYPhI U UHPOPMAIIMU, KOTOPYIO HECET
nepuojuyeckas cucremMa xumuyeckux aviemMeHtoB JI. M. MenneneeBa, packpvimue 3Ha4eHUs
NEPUOINYECKOT0 3aKOHA;

7) yMeHue Xxapakmepuzoeamv CTPOCHHE BELIECTBA — BHIbl XUMHYECKHX CBs3CH U THUIBI
KPUCTANINYECKUX PEIETOK;

8) onucanue cTpOCHUS aTOMOB XUMHYECKHX OJJIEMEHTOB C TOPSIKOBBIMH HOMepamu 1—20 u 26,
omoobpaxicerue UX C TOMOIIBIO CXEM;

9) cocmasnenue GopMya OKCHIIOB XMMUYECKHX 3JIEMEHTOB U COOTBETCTBYIOIIMX UM THIIPOKCHIIOB;

10) nanucanue cTpyKTYpHBIX (HOPMYJI MOJICKYJISIPHBIX COCIUHCHHUN ¥ (POPMYJIBHBIX €IMHHI[ HOHHBIX
COEIMHEHUI! 110 BaJICHTHOCTH, CTENIEHU OKHCIICHUS WIIH 3apsily HOHOB,;

11) ymenue popmynuposams OCHOBHBIC 3aKOHBI XHUMHHU: OCTOSIHCTBA COCTABA BEIECTB MOJICKYJISIPHOTO
CTPOEHUS, COXPAHEHUS MACChl BEIIECTB, 3aKOH ABOTra/ipo;

12) ymenue ¢hopmynuposams OCHOBHBIC TIOJIOKCHUS ATOMHO-MOJICKYJSIPHOTO YYEHHS U TEOPHH
EKTPOINTUYECKON TUCCOLUALINY;

13) onpedenenue npu3HAKOB, YCIOBUIN MPOTEKAHUS M MPEKPAICHUS] XUMUYECKIX PEaKIINi;

14) cocmasnenue MONEKYJSIPHBIX YpPaBHEHUH XUMHYECKUX PEAKIUi, MOATBEPXKIAIONIMX OOIIHe
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEHIECTB U OTPAXAIOIIMX CBA3H MEXKAY
KJaccaMH COCOUHCHHI;

15) cocmasnenue ypaBHEHHIN peakifii C y9aCTHEM DIICKTPOIUTOB TAK)Ke B HFOHHOH (opme;

16) onpedenenue MO0 XMMUYECKAM YPaBHEHUSM MPUHAIICKHOCTH PEAKIUil K ONPEACIEHHOMY THITY HIIH
BUJLY;

17) cocmaenenue ypaBHEHHH OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMH C MOMOIIBI0 METo/a
3JIEKTPOHHOTO OanaHca;

18) npumenenue MOHSITUN «OKUCIICHHE» U «BOCCTAHOBJICHHE» ISl XapAKTEPUCTUKN XUMHUYECKUX CBOMCTB
BELIECTB;

19) onpedenenue ¢ TMOMOIIBIO KAYSCTBEHHBIX PEAKIUN XJIOPHI-, Cyib(aT- U KapOOHAT-aHHOHOB H
KaTHOHA aMMOHHUS B PacTBOPE;

20) obvsicHenue BIUSHUS Pa3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKHUX PEAKIIUii;

21) ymenue xapaxmepuzoéams TOJOXKEHUE METAUIOB M HEMETAJUIOB B IEPHOANYECKON CHCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPHCTAJIOB, 00IIKEe (GU3NUECKHUE U XUMUYECKHE CBOMCTBA;

22) 0bwsicHenue MHOTOOOpa3Hsl TPOCTHIX BEIIECTB SBJICHUEM AJUIOTPOITUH C YKa3aHHeM e€ IPUYHH,

23) ycmanosnenue pa3iudui TUAPO-, TUPO- U ICKTPOMETALTYPIHH U WLIIOCMPUPOSAHIe ITUX Pa3InInil
MpUMepaMu MPOMBILIUIEHHBIX CIOCOOOB MOJIyUYE€HUSI METAIIJIOB;



24) ymenue Oaséamwv o0uIyt0 xapaktepucTuky osimementoB |, I, VIIA rpymm, a Taxke Bomopoja,
KHCIIOpO/a, a30Ta, cephl, (ocdopa, yriepoaa, KpeMHHUsS U OOpPa30BaHHBIX UMHU IMPOCTHIX BEUIECTB U
BOXHEUIINX COCTUHEHUH (CTpOEHHUE, HAXOXKACHUE B MPHUPOJIE, NOTyYeHHe, (PU3NIECKHEe U XUMHUYECKUE
CBOMCTBa, IPUMEHEHUE);

25) ymenue onucvieams KOPPO3HUIO METALIOB M CIIOCOOBI 3alIUTHI OT HEE,;

26) ymenue npouzeo0ums XUMHUUECKHE PACYEThl ¢ UCIOJIb30BAHUEM MOHATHH «MAacCOBasi J0JIs BEIIECTBA
B CMECH», «KOJIMYECTBO BEIECTBA», «MOJISIPHBIA 00BEM» 1O (popMyliaM B ypaBHEHHSIM PEAKIIH;

27) onucanue CBOWCTB U MPAKTUIESCKOTO 3HAUCHHS U3yYCHHBIX OPraHMYECKUX BEIIECTB;

28) evinonnenue OOO3HAYCHHBIX B MPOrpaMMe 3KCIIEPUMEHTOB, PACHO3HABAHUE HEOPTaHHMYECKUX
BEIIECTB 110 COOTBETCTBYIOIIUM IIPH3HAKAM;

29) cobarodenue paBuil 0€30MACHON PadOTHl B XUMUYECKOM KaOuHeTe (J1abopaTtopun).

Cucrema oueHku:
1. Ouenka YCTHOTO oTBETA
OT1merka «5»:
- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUU U3YUYEHHBIX TEOPH;
- MaTepHal U3JI0)KEH B OIPENEICHHON JIOTUYECKOW IOCIEN0BAaTENIbHOCTH, JIUTEPATYPHBIM
A3BIKOM;
- OTBET CAMOCTOSTENbHbIN.
Otmerka «4»;
- OTBET ITOJIHBIM U IIPaBUJIbHBIN HA CHO BAaHUH U3YYEHHBIX TEOPHIL;
- MaTepHajl U3JI0KEH B OIPEIEICHHON JOrMYEeCKON MOCIEN0BATEIbHOCTH, IIPY TOM JOIIYIIEHbI
JIBE-TPH HECYIIECTBEHHBIE OMNOKH, UCIIPABIICHHBIEC IO TPEOOBAHUIOYUHTEIIS.
OrMmertka «3»:
-OTBET TOJHBIA, HO TMpPU OSTOM JIOMYIIEHAa CYIIECTBEHHas OIMOKa WJIM  OTBET
HETIOJIHBINA, HECBA3HBIMN.
OrMmerka «2»:
- Ipu OTBeTEe OOHApY)KEHO HEMOHMMAaHUE YYallUMCSOCHOBHOTOCOJEPKaHUS y4eOHOro
MaTepuaja WIM JONYIIeHbl CYIIECTBEHHbIE OIIMOKH, KOTOpbIE Y4YaIllMHCsd HE MOXKeT
WCIIPABUTH IIPH HABOJAIIUX BONPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. Onenka IKCMMEPUMEHTAJBHBIX yMeHI/Iﬁ

OreHka cTaBUTCS Ha OCHOBAaHMM HAOIOJCHMS 3a y4alllUMUCA M MHUCBMEHHOTO OTYeTa 3a
pabory.
OTMeTKa «5»:
- paboTa BBITIOJIHEHA TTOJTHOCTHIO U IPABHIIBLHO, CIENIaHbl IPaBUIIbHBIC HAOTIOACHHS UBBIBOJIBI;
- OKCIIEPUMEHT OCYIIECTBJICH MO IJIaHy ¢ YYeTOM TEeXHHKHU O€30MacHOCTH M MpPaBHI paboTHI ¢
BEIIIECTBAMH HOOOPYIOBaHUEM;
- IPOSIBJIEHBI OPTAHU3ALMOHHO - TPYJOBbIE YMEHHUS,IOJEPKUBAIOTCS
YUCTOTA paboUyero MecTa 1 MopsA0K (Ha CTOJIe, SKOHOMHO MCTIOJIb3YIOTCS PEaKTHUBHI).
OTMeTKa «4».
- paboTa BBHINIOTHEHA MPABHILHO, CAETaHbl MPaBUIbHBIC HAOMIOACHUS M BBIBOJBI, HO TpU
ATOM JKCIIEPUMEHT MPOBEICH HE MOJHOCTHIO WUJIU JOIMYIICHBI HECYIICCTBEHHbBIE OMUOKH B



paboTe ¢ BemecTBaMu U 000pYI0BaHHEM.
O1meTka «3»:

- paboTa BBINOJIHEHA TPABWILHO HE MEHEE YeM HAIOJIOBUHY WM JIOMYIICHA CYIIECTBEHHAS
omuOKa B X0/l SKCIIEpUMEHTa B 00BsICHEHNHU,BO)OPMIIEHUN paboThI, B COOIOCHUN TTPaBUII
TEXHUKHU 0€30MacHOCTH Ha paboTe C BEIIeCTBAMHU M 00OpYyIO0BaHHEM, KOTOpasi UCIIPABIISETCS
NOoTPeOOBAHUIO YUUTEIIS.

OT1MmeTKa «2»:

- IOIIYIIICHKI JiBe (1 OoJiee) CYIIECTBEHHBIE OIMMOKU B XOJIe: IKCIIEPHUMEHTa, B O0BSICHEHUH, B
obopmiieHUH pabOThl, B COOJIOJCHUHM NPaBUJI TEXHHKH OE30MAaCHOCTH TMpU paboTe C
BEIIECTBAMH U 00OpYyTOBAaHUEM,KOTOPBICYUAIIUHACS HE MOXET UCIPABUTh Jaxe IO
TPeOOBaHUIO YUUTEIIS,

- paboTa HEe BBIMOJIHEHA, Y YYAIIEroCsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHUSI.

3. Ouenka yMmenmii pemarth pacueTHble 3agaun OTMeTKa
«S»:
-B JIOTMYECKOM PpACCYXICHHU U PEIICHMH HEeT OIMOOK, 3ajJadya pelieHa
paIrMoOHAIBHBIMCIIOCOO0M;
Otmerka «4»:
- B JIOTHYECKOM PACCYXJICHUU W PEIICHHS HET CYIIECTBEHHBIX OIMMOOK, HO 3ajaya pelieHa
HEPALMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIXOIHUOOK.
Otmerka «3»:
- B JIOTHYECKOM PAaCCYXJICHHHM HET CYHIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIECTBEHHAs
ommuOKa B MaTEMaTHYCCKUXPacUeTax.
OTMmeTKa «2»:
- IMEETCs CYIIECTBEHHbIE OLTHOKHU B JIOTUYECKOM PACCYKJICHUU U B PEIICHUH;
- OTCYTCTBHUE OTBETA HAa3aJaHUE.

4. Ouenka MUCHLMEHHBIX KOHTPOJLHBIX pador OTMeTka
«S»:
- OTBET MOJHBIN U MPaBUIbHBINA, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
OTtMeTKAa «4»:
- OTBET HETIOJHBIN WK JOMYIIEHO He 00Jee IBYX HECYIECTBEHHBIX OLTHOOK.
OtMeTKa «3»:
- paboTa BBINIOJIHEHA HE MEHEE YeM HaAIMOJIOBUHY, JOIYIIEeHA OJIHA CYIIECTBEHHAs OIIMOKa U TIpU
STOM JIBE-TPUHECYIIECTBEHHBIE.
OtmeTKka «2»:
- paboTa BBITIONHEHA MEHBIIE YEM HAIOJIOBUHY WM COJEPKUT HECKOIBKO CYIIECTBEHHBIX
OImuOOoK;

= pa60Ta HCBBIIIOJIHCHA.

[Ipu oneHKe BBINOIHEHUS MUCHBMEHHOW KOHTPOJIBHOM paboThl HEOOXOIMMO YUHMTHIBATh
TpeOOBaHUS €IMHOTO OpPOorpapUuecKoro pexxuma

5. Ouenka TecToBbIX pagoT
TecTel, cocTosIIME U3 MSATH BOIMPOCOB MOXHO HMCIOJIB30BATh IMOCJIE M3YYCHHS KaKJIOTO Marepuaia
(ypoka). Tect u3 10-15 BompocoB ucmonb3yeTcss njis mepuoandeckoro kontpons. Tect u3 20-30



BOITPOCOB HEOOXOIMMOMCIIONB30BATh JJISI UTOTOBOT'O KOHTPOJISL.
HpI/I OlICHUBAaHUU I/ICHOJ'H:SyeTCSI CJIGIIYIOH_IaH mIKasja.:
JInd TecTa U3 5 BOIPOCOB

® HET OIINOOK — OLEHKA «5»;
* o7HA OIINOKAa — OMEHKa«4d»;
* JIBE€ OLINOKU — OLEHKA«3»;

* TPU OUIMOKH — OLEHKA«2).

Jlia Tecta u3 30 BOOpocos:

* 25-30 npaBUIBHBIX OTBETOB — OTMETKA «5»;
* 19-24 npaBUIIBHBIX OTBETOB — OTMETKA «4»;
* 13-18 mpaBHIBHBIX OTBETOB — OTMeETKA «3»;

* MeHbIIE 12 MpaBMIBHBIX OTBETOB — OTMETKA «2.
OLieHKAa BBINOJHEHUS TECTOBBIX 3aaHUM:

o  OtrMmeTKa «5»: yJamuiics BBITOIHIII TECTOBBIC 3a1anus Ha 85 — 100%.

e  OTtMeTKa «4»: ydyamuiics BEITIOIHHUI TECTOBbIC 3a1anus Ha 65 — 84%.

e Ormerka «3»: yyamuiics BHIIOTHUI TECTOBbIE 3afanus Ha 49 — 64%.

e  OrMmerTKa «2»: ydaluiics BBIIOJIHUI TECTOBBIE 3aJJaHUs MeHee ueM Ha 49%.

KoHTposibHO-U3MepHUTe/IbHbIE MaTepuajbl IpelIHa3HAYeHbl AJIs TPOBEPKH YpPOBHS YCBOCHUS
y4eOHOro Marepuaja Ha OCHOBaHMHM O0pa30BaTEIbHOTO MHUHHUMYyMa CcoOJepkaHus oOpa3oBaHUS U
TpeOOBaHUN K YPOBHIO MOJTOTOBKM BBIMTYCKHUKOB IMIKOJI. OHU COCTaBIIEHBI Ha OCHOBE MHOTOJIETHEH
MeJarOrHYeCKOM MPAKTUKH C YIETOM Pa3IUYHBIX METOJIUUYECKUX pa3padOToK.

[To BceM ri1aBaM Kypca M UX pas3fenaM MpeaiaracTcs TEKyIMi U TEMAaTUHYECKHIT KOHTPOJIb 3HAHUW U
yMeHUU B GOpMe XUMHUYECKUX TUKTAHTOB U T€CTOB, CAMOCTOSITEILHBIX U KOHTPOJIBHBIX paOOT. 3a1aHus
000uX BapHaHTOB pabOT CXOHBI MO COJEPKAHHUIO U XapAKTEPy BBHIMOIHAEMBIX YICOHBIX JTCHCTBUM.

s opranuzanuu 3G ¢heKTUBHON paboThl BCEro Kiacca ¢ y4eTOM WHIMBUAYAIbHBIX CIIOCOOHOCTEH
KaKJOTO y4amierocst B psje padoT, BXOIAIIMX B MOCOOUE, MPEACTABICHBI 3a/JaHUsl Pa3IUYHBIX YPOBHEH
CJIO’KHOCTH.

HezaMeHHMBIM MOMOIIIHUKOM I€J]arora B KOHTPOJIe 3HAHUHU SBISIOTCA 3amaHus B ¢opme Tecta. Mx
MOHO HCTIOJIB30BaTh HAa Pa3HBIX 3TANax y4eOHOro mpoliecca:

* MPU U3YyYEHUU HOBOTO MaTepHaa;

* Ha 9Tare 3aKperUICHUs U3yYeHHOT0 MaTepurara;

+ Ha ypokax 0000111aro11ero NoBTOPEHHUS;

* MPU TEKYLIEM U TEMATUYECKOM KOHTPOJIE 3HAHUM, YMEHUI U HaBBIKOB YUaIIUXCs;

* NP MOATOTOBKE YYaIIUXCsI K DK3aMeHaM KakK B YCTHOM, TaK M B MUCbMEHHOU opme, 0COOEHHO B

dopme EI'D.

Jns kaxxol Tembl M €€ pa3/iesioB MPEJI0KEHbI TECTOBBIE 3a/IaHUSl PA3HOTO YPOBHS CIOXHOCTH B
JIBYX BapHaHTaX, paccyuTaHHble Ha 15—35 MuMH winm Ha nenbll ypok. /[ BBICTaBIEHHsS OLIEHKH
MpeIaracTcsl UCMOJIb30BATh CIIEAYIONIYIO MPOIICHTHYIO IIKATY:

35% BBIOIHEHHBIX 3aJaHUN — OIICHKA «2»;

36—61 % — onenka «3»;

62—85% — oreHka «4»;

86—100% — omeHka «5».



B 3aBuCHUMOCTH OT pe3yIbTaTOB BBIIOIHEHUS PA0OThl UM TENb MOXKET BHOCUTh B NPEI0KEHHYIO
CUCTEMY OLICHUBAHUS KOPPEKTUBBI, [IOCKOJIBKY OCHOBHAs L1€JIb KOHTPOJIA B JAHHOM ClIy4ae — He
COOCTBEHHO BBICTABJICHUE OLICHKH, a OIPE/ICIICHUE YPOBHS YCBOCHUS YUaLIUMHCS y4eOHOTO MaTeprasia u
HampaBJICHUH NanbHEeIel paboThl HaJl TOBBIIICHHEM KayecTBa 3HAHHUH

3anmanue non uudpoit 1 onenuBaercs 3 Gamtamu; mox mudpoi 2 — 5 6amwramu; o udpon 3-8
Oamnamu. 3aiaHus, OTMEUCHHBIE *, — JIJISl MHAUBHIYaJIbHOTO BBIITOJIHCHUSI.

Ecnu He yka3zaHO MHOE, KaK/IbIi OTBET YacTeH OLICHUBACTCA:

» yacth A — 2 Oayutamu;

» yactu B — 4 Gamnamu;

+ yactu C - 6 Gaymutamu.

OpHako He Bce ydJamyecs MNPHCTYNAlT K 3amaHusM 4dactd C W TeM Oosiee BBIMOJHSIOT HX
MOJTHOCTHE0. UTOOBI MOBBICUTH TIOJIOXKHUTEIBHYIO MOTHUBAIIMIO K BBIITOJHEHHIO 3a1aHui yactu C, yuyuTeb
MOJKET OOBSIBUTH O BBICTABJIICHUH IO PE3yJIbTaTaM TECTa JIBYX OICHOK: MepBO — 3a yacTtu A u B, a BTO-
poit — 3a yactb C — € UCIOJIb30BAHUEM ITPOLIEHTHOMN IIKAJIbI OLIEHKH 3HAHUH.

Bormpockl st Bcex BHIIOB KOHTPOJISI 3HAHWH COCTaBIICHBI TaKMM 00pa3oM, 4TOOBI MEJaror ¢ ux
MOMOIIBI0 MOT BBISIBUTh 3HAHUS YYalllUXCS IO BCEM Y3JIOBBIM BOIIPOCAM TJIaBbI M pa3jielia Kak Ha
0a30BOM YpOBHE, TJe HEOOXOIUMO TOJBKO BOCIPOU3BEICHHE YUYeOHOTrO Marepuaia, Tak M Ha
YCIOXKHEHHOM YpPOBHE, Tlie TpeOyeTcs yMEHHE aHAIM3MpPOBATh W CPABHHMBATH JIaHHBIC, MPUMCHSS
TBOPYECKHE CIIOCOOHOCTH.

Bce oOyuaromiyie BUABI KOHTPOJIS MPEINOJIaraloT KOJUICKTUBHYIO NEATEIbHOCTh YYalIuXcs 00 B
nape, JIn0o B TPYIIE H CAMOTIPOBEPKY.

[Tpr mOATOTOBKE K KOHTPOJBHBIM paboTamM HE0OXOauMO OOpaTHTh BHUMAaHHE Ha 3aJaHUS YPOKOB
0000Mmaronero NoBTOpeHus. B 3ToM ciydae ydamiuiecss B COOTBETCTBHU CO CBOMMH CIOCOOHOCTSIMHU
OTIPEICIISIOT JUTSI ce0sl 3aJaHMsI, KOTOPHIC MOTYT BBIITOJIHUTb.

PacueTHble 3aaun pa3IMUHBIX TUIIOB M YPOBHEH CIOXKHOCTU MPEJCTABICHBI B TOCOOUM OIOKamMu, a
Tak)Ke BKIIIOUEHBI B Pa3HbIe BHUJIBI KOHTPOIS 3HAHWMA. YUYHUTENb MOXKET IO JKENAHUI0 BKIIOYATh MX Kak
JOTIOTHUTEIFHOE 3aJlaHKe B JI000M BUJ KOHTPOJS WM MpeajaraTh Y4amuMmcsl OTAENbHBIE CaMOCTOs-
TebHBIE PAa0OTHI MO PEIICHUIO TOI00HBIX 3a1a4.

IIpoBeneHne XUMHYECKOT0 JUKTAHTA

3amanus sl 00OMX BAapUAHTOB KPAaTKO 3alHUCHIBAIOTCA HA JIMIEBOM CTOPOHE JIOCKM WJIHM Ha
KOZOTpaHCIIapaHTe; OTBETHI Ha BOMPOCHI KeNaTeIbHO HAMKMCcaTh Ha OOpaTHOW CTOPOHE JOCKU MITH TaKXKe
Ha KOJIOTpaHCHapaHTe. YUUTENb 3aYMTHIBAET COJEPKAHUE BOIPOCA, y4YalIUEecs 3alMChIBAIOT OTBET B
TeTpaasx.
[To oxoHYaHMH TUKTAHTA MPOBOJAUTCS CAaMOIIPOBEPKaA:

+ OIIMOOK HET — OIIEHKA «5»;

« gonyueHsl 1—2 omuoku — «4»;

* JOTYIIEHBI 3 OMHUOKH — «3%.

B 3aBucHMOCTM OT CTENEHU MOJATOTOBIEHHOCTH YYAIMXCS YYUTENb MOXKET M3MEHUTb KPUTEPHil
OIICHKH padoT B MOJB3Y YUCHHKA.



Coaeprxanue yueOHOro npeamera
Xumus 8 kiace
(70 yacoB, 2 yaca B HeJ1eJI10)
HavaabHble NOHATHS U 3aKOHBI XUMUHK(21 yac)

Tena u BemectBa. CBOMCTBa BENIECTB. DTaJOHHBIC (PHM3UUYECKHE CBOMCTBA BEIIECTB. MaTepualibl U
MaTepHuaioBeeHre. Pollb XMMHM B JKU3HU COBPEMEHHOTO oOmecTBa. OTHOIIEHHE OOIIECTBa K XUMUU:
xemomius 1 xemopoOus.

Meronsl  u3ydeHus xumun. HaOmonenwe. Okcrmepument. MojenupoBanue. Mojenn
MaTepuaIbHbI€ U 3HAKOBbIE NI CUMBOJIbHBIE.

I"a3p1. XKunkoctu. TBEpAbIe BemecTBa. B3anMHble Iepexopl MKy arperaTHbIMU COCTOSIHUSIMU
BElIeCTBAa: BO3TOHKa (CyOnumanus) u Aecydomumanus, KOHACHCAIUS U HCIapeHue, KpUCTau3aluus U
IIJIaBJICHUE.

®usnueckue sBaeHusa. Yucrole BemecTsa U cMecu. ['oMoreHHsle u rereporeHHsle cmecu. Cmecu
razoo0Opassble, xuakue u TBEpAbIe. CHocOOBl pa3feneHusi CMeceil: MeperoHka, Wi IUCTWUISAIUA,
OTCTaWBaHWe, (PUIBTPOBAHUE, KPUCTATUTM3AIUS WIH BhIMapuBanue. XpomaTtorpadus. [Ipumenenne atux
crioco00B B J1a00paTOPHON MPAKTUKE, HA IIPOU3BOJICTBE U B OBITY.

XUMHYECKUE AIEMEHThl. ATOMBI U MOJIEKYbl. IIpocThie U cioXHBIE BelecTBa. AJUIOTPOIUS Ha
npuMepe Kuciaopoaa. OCHOBHBIE IOJOKEHUS aTOMHO - MOJIEKyJsipHOoro yuenus. Monbsl. BemectBa
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOI'O CTPOCHHSL.

3Haku (CMMBOJIbI) XMMHYECKUX 3JeMeHTOB. MH}opmanus, KOTOpYyr0 HECYT 3HAKHM XMMHUYECKUX
AJIEMEHTOB. OJTUMOJIOTHSI Ha3BaHUM HEKOTOPBIX XMMHUYECKUX 3JeMeHTOB. Ilepuomuueckas Ttabnuia
XUMH4YeCcKuX sneMeHTtoB [[. M. MeHueneeBa: KOPOTKONEPUOAHBIM M JIMHHOIEPUOJIHBIA BAPUAHTHI.
[lepuoas! u rpynnsl. ['maBHas u nmoOouHas noArpymmsl, uau A- u b-rpynnsl. OTHOCUTENbHAsS aTOMHast
Mmacca.

Xumnueckue (opmynsl. MHaexkcol n ko3dpduumentsl. OTHOCHUTENbHAs MOJEKYJsIpHas Macca.
MaccoBast 1051 XMMHUYECKOro 3JieMeHTa B coequHeHuH. MHpopMmarus, KOTOpyro HECyT XMMHUYECKHE
bopMyIbI.

BanentHocts. CTpyKTypHBIE (hopMynbl. XHUMHUECKHUE AJIEMEHTHI C TOCTOSHHOW M MEePEeMEHHON
BaJIEHTHOCThIO. BbiBon (opMynbsl coequHeHuss 1O BajleHTHOCTH. OmpeneneHre BaJeHTHOCTH
XMMHYECKOT0o 3JeMeHTa 1o ¢opmyne BemecTBa. CocTaBlieHHEe Ha3BaHUN COEIMHEHHH, COCTOSAMIMX W3
JBYX XUMHUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH IMOCTOSIHCTBA COCTAaBa BEIL[ECTB.

Xumuueckue peakuuu. PeareHTbl M HpOAyKThl peakuuy. [IpM3HAKM XUMHUYECKHX PEaKIHi.
VYcnoBus ux npoTrekaHus W mpekpamieHus. Peakuuu ropeHus. DK30TEpPMUUYECKHE M dHJIOTEPMHUUECKHE
peaxuu.

3aKOH COXpaHEHHUs MacChl BEIIECTB. XuUMUYeckue ypaBHeHUsA. (COCTaBI€HHE XUMHYECKHX
ypaBHeHUH. MIHOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanus XUMHUUECKUX PEAKIUH MO COCTaBy U UYUCIY PEareHTOB M MPOIYKTOB. THIIBI
XUMHUYECKUX peakuuid. Peaknuum coenvHeHus, pa3loKeHUs, 3aMelleHus U obomena. Kartammzatopsl u
KaTajus.

JdemMoHcTpauuu
* Komrekuust MatepuanoB U U31EIUN U3 HUX.

* Mogenu, ucnojiab3yeMble Ha ypokax (pU3MKH, ONOJIOTHH U Teorpaduu.



*  OOBEMHBIE U MAPOCTEPKHEBBIE MOJICIIN HEKOTOPBIX XUMHUECKUX BEIIECTB.

* Moaenu KpUCTAIIMYECKUX PELIETOK.

* CoOupanue npubopa sl MOTyYeHHS ra3a U MPOBEpKa €ro Ha TePMETUYHOCTb.

* Bo3sronka cyxoro jbja, Hoaa win HapTaauHAa.

* ArperaTHbl€ COCTOSIHUSI BOJBI.

* Pa3nenenue IByX HECMEIINMBAIOIINXCS KUIKOCTEW ¢ IOMOIIBIO IETUTENBbHON BOPOHKH.
e JIMCTHIUTITOP U ero padora.

* VYcraHoBka g GuiIbTpoBaHUs u e€ paboTa.

* VYcraHOBKa Ui BhITApUBaHUA U €€ padoTa.

* Kostekuus ObITOBBIX TPUOOPOB ISl (PUIBTPOBAHUS BO3IyXa.

* Paznenenue kpacsiero BemecTna (haomacrepa ¢ IOMOIIBI0 OyMaXKHON XpoMaTorpapu.
*  Mojenu aJuIOTPONHBIX MOAU(PUKALUN YIIIepoaa U Cepbl.

* Ilonyuenue o30Ha.

* Tloptpetsl . 4. bepuenunyca u 1. 1. Menneneesa.

* KopoTkonepuoaHslii U JUIMHHONIEpUOAHbIN BapuaHThl [lepuoauueckoit cucremsr /1. U.
Menpeneena

* KoHcTpyHnpoBaHue IIapOCTEP>KHEBBIX MOJEIIEH MOJIEKYII.

* Annapar Kunna.

* Paznoxenue Ouxpomara aMMOHHUSI.

* ['opeHue cepbl U MarHMEBOM JICHTHI.

* Tloprpetrst M. B. JlomonocoBa u A. JI. JlaBya3be.

*  OnpIThl, WUIFOCTPUPYIOUIUE 3aKOH COXPAHEHHS MAcChl BELLIECTB.

* Topenue pochopa, pacTBOpeHHE MPOYyKTa TOPEHUS B BOJIE U MCCIIEAOBaHNE TTOTyYEHHOTO
pacTBOpa JTAaKMYyCOM .

* BsaumopaencTBue COIITHON KUCIOTHI C IUHKOM.

* Tlonyuyenue ruapoxcuaa Meau(Il) u ero paznoxxeHue npu HarpeBaHUH.
JlaGopaTopHble ONBITHI

. O3HaKOMIIeHHE ¢ KOJIJIEKIMEN 1ab0opaToOpHON MOCY/IbI.
. [IpoBepka npubopa 115t MosTyuyeHus ra30B Ha T€PMETUYHOCTb.
. O3HakoMIIeHHE ¢ MUHepallaMH, 00pa3yIOLUIMMU TPaHMUT.

. HpI/IFOTOBHeHI/IC reTeporeHHoﬁ CMCCH ITOPOIIKOB CCPBI U KEJIC3a U UX PA3ACIICHUC.

1
2
3
4
5.
6
7
8
9

BzaumoneiictBue pacTBOPOB XJIOPUAOB U HOAUAOB KaJIud C paCTBOPOM HHUTpATA cepe6pa.

. [lonyuyenne ruapoxcuaa meau(ll) u ero B3auMoaeiicTBre ¢ CEpHOI KUCIOTOM.
. BzaumoneiicTBrue pacTBopa COJIbl C KUCIOTOM.

. IIpoBepka 3akOHa COXpaHEHHsI MACCHI BEIIECTB HA TPUMEPE B3AMMOICHCTBHS IIETOYN U KHCIIOTHI.

[IpoBepka 3aKoHa COXpaHEHUS] MAacCChl BEIIECTB Ha MPUMEpPE B3aUMOCHCTBUSA IIETOYM W COJHU

xenesa (II).

10. PasnoxeHue mepokcuaa BOAOPOIA ¢ HOMOIIBIO oOKcuaa Mapranma (IV).

11. 3amemenue kene3oM MeIH B MEIHOM KYIIOPOCE.

IIpakTnyeckune padorTnl

1.

3HAKOMCTBO C JJabopaTopHbIM 000pynoBaHueM. [IpaBuia TeXHUKH 0€30MaCHOCTH TPH padboTe B

KaOMHETe XUMHH. HeKOTOpLIC BU/IBbI pa60T.



2. Amnanu3 no4ssl
Baskuelilue npeacTaBuTe/ I HEOPraHu4eckux BeulecTs. KoimuyecTBeHHbIC OTHOLICHUS B
xumun (18 yacos)

Cocra Bo3ayxa. [TonstTue 06 00bEMHON 0JIe KOMIIOHEHTA MIPUPOTHON Ta30BOM CMeCH —

BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA T'a30BOi CMECH 10 €ro 00bEMHOM J0JIe U HA00OPOT.

Kucnopon. O30mH. [Tonyuenue kucnopona. Cobupanre U pacro3HaBaHue KACIOPOoa. XUMHUECKUE
CBOMCTBA KHMCIJIOPOJIA: B3aUMOJACICTBUE C METAINIAMU, HEMETAJUIAMH U CJIOKHBIMH BEIIECTBAMMU.
[Ipumenenue kucnoponaa. KpyroBopor kuciiopoja B Ipupo/e.

Oxcupapl. Ob6pazoBanue Ha3BaHUM OKCHIOB 1O uX popmymnam. CoctaBienue GopMys OKCUIOB M0 X
Ha3BaHusAM. [IpeacraBuTenn OKCUIOB: BOAA U YIJIEKUCIIBIN a3, HEraléHast U3BeCTb.

Bonopon B npupojie. dusnueckne 1 XUMUYECKUE CBOWCTBA BOAOPOA, €r0 MOJIyYeHUE U
IIPUMEHEHHUE.

Kucnotsl, ux coctaB u knaccudukanus. Magukaropsl. Tabmuiia paCTBOPUMOCTH.

ComnsiHast ¥ cepHast KMCIIOThI, UX CBOMCTBA U IPUMEHEHUE.

Comnu, ux coctaB u Ha3BaHus. PacTBopumocTs coseil B Boae. [IpencraBurenu cosei: Xinopumg
HaTpusi, KapOoHaT HaTpus, hocdar KaIbIHs.

[TocTostnuas ABoraapo. KonnuectBo Bemectsa. Moisb. MonsipHas macca. KpaTHble euHULIBI
M3MEPEHMS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KMJIOMOJIb, MUJUTUMOJISIPHAS. U KWJIOMOJISIPHAS
Macchl BEUIECTBA.

Pacué€rel ¢ wucCnonb30BaHMEM TOHATUH  «KOJMYECTBO BEILECTBA», «MOJSpHas Maccay,
«MOCTOSTHHAsE ABOTAAPO».

3akoH ABoraapo. Mossipabiil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCTH OJIHOTO
rasa 1o JApyromy.

KpaTtHbie eguHHIIBI U3MEPEHUS — MHIJUTMMOJISIPHBIN U KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX
BELIECTB.

Pac4€rbl ¢ MCIOIB30BAaHUEM MOHATHI «KOJUYECTBO BEILECTBA», «MOJISIPHAS MAacCa», «MOJISPHBIN
00bEM I'a30By», «IIOCTOSTHHAsE ABOTAApPO».

Pacuérsl ¢ ucnoab30BaHUEM MOHATHI «KOJUYECTBO BEIIECTBA», «MOJISIPHAs Macca», «MOJISIPHBIN
00BEM razoBy», «4uciao ABOraapo».

I'unpocepa. KpyroBopor Boasl B mnpupoje. Duszndeckue M XUMHUYECKHE CBONCTBA BOJBI:
B3aUMOJICVCTBUE C OKCUAAMM.

OcHoBaHusl, X cocTaB. PacTBOpuMOCTh OCHOBaHUH B Boje. MI3MEHEHHE OKpacKu MHAUKATOPOB B
nies104Hoi cpeze. IlpencraBureny menoden: ruApOKCUIBI HATPUS, KAJIAS U KaJbIUs.

PactBoputens u pactBopéHHOE BelecTBo. PactBopel. PactBopenue. I'maparsl. MaccoBas moms
pacTBOpEHHOro BemecTBa. Pacu€rel, CcBA3aHHBIE C HCIOJIB30BAHMEM IIOHATUS «MaccoBas JIOJIs
PacTBOPEHHOTO BELIECTBAY.

JdemMoHcTpanuu

* OmpeneneHue coep>KaHns KUCIOPOAA B BO3yXE.

* [TlonydeHune kucaOpoa pas3iioKEHUEM IIEPMAaHraHaTa Kajlus U IepoKcuaa

BOJOpOA.

* CoOupaHue METOJIOM BBITECHEHHS BO3yXa U BOIBI.

* Pacno3naBaHue kuciaopoja.

* T'openue Maruus, xenesa, yris, cepbl 1 ocdopa B KUCIOpOE.

*  Komnekuust okCUaoB.

® HonyquHe, CO6I/IpaHI/IC " pacnio3HaBaHUEC BOAOPOJA.



* Topenue Bomopoza.

* BsaumoneiictBue Bogopoa ¢ okcuaom meau(ll).

* Kosieknus MUHEpPaJIbHBIX KHCIIOT.

* [IpaBuno pa3baBieHus cepoil KUCIOTHI.

*  Kosmekuus comnen.

* Tabmuna pacTBOPUMOCTH OCHOBAHHIA, KUCJIOT U COJICH B BOJIC.

* HekoTtopsle MeTabl, HEMETAIIIBI U COSAMHEHMS KOJTMYECTBOM BEIIECTBA B | MOJIb.
*  Mopaenbs MOJSIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JlabGopaTropHbie ONBITHI

12.  TlomyrHeHMe U3BECTKOBOW BOJIBI IIPH MPOIYCKAHMHU YIJIEKUCIIOTO Tasa.
13.  Tlonyuenue BoxOpO/a B3aMMOJEHCTBUEM [IMHKA M COJISHOM KUCIOTHL.
14.  PacnosnaBaHue KMCJIOT HHIMKATOPAMH.
15. H3meHeHme OKpacKM MHAMKATOPOB B HIEIOYHOM CpPEJIE.
16. Osnakomiienue ¢ mpenapaTamy JOMAIIHEH WM IIKOJLHON alTeyK¥ — pPAacTBOPAMH MEPOKCHUIA
BOJIOPOJIa, CIIUPTOBOM HACTOMKHU MOJIa M HAIIATBIPHOTO CIIUPTA.
IIpakTnyeckue padoThl
3. Tlonyuenue, coOMpaHue ¥ PacIo3HABAHUE KUCIOPOJIA.
4. Tlonyuenue, COOMpaHUE ¥ PACIIO3HABAHUE BOJOPO/IA.
5. TIpuroToBneHue pacTBOPOB CONEH C UX 3aTaHHOM MaCCOBOM JOJIEN.
OcHOBHBIE KJIacChl HeOPprann4yeckux coequHenui (10 yacos)
O060061enue cBefeHuit 06 oKcuaax, NX KiacCupUKaluu, Ha3BaHUSX U CBOHCTBAX.
CriocoOsl MoTyueHus: OKCHJIOB.

OcHoBaHMsl, WX KiIaccU(UKalMsi, Ha3BaHMA M CBOWCTBa. B3ammojeiicTBue ¢ Kucioramu,
KHCIIOTHBIMU OKCHJaMU U cosisiMH. PasnoxkeHue HepacTBOPUMBIX OCHOBaHUM. CrocoObl MONTy4eHHUs
OCHOBAaHMM.

Kucnorsl, ux ximaccupukauus u Ha3BaHus. OOmmMe XUMHYECKHE CBOMICTBa  KHCIOT.
B3aumMogeiicTBue KHCIOT C MeTaulaMH. OJEKTPOXUMHUYECKUU Pl  HANPSHDKEHUM  METaJlIoB.
B3aumoneincTBue KUCIIOT ¢ OKCUAAMHU METAJIOB.

B3aumoneicTBue KHUCIOT ¢ OCHOBAHMSAMH — pEAKLUs HEUTpanu3auuu. B3anMopelcTBHE KHCIOT C
COJISIMU. [Tonmy4yenne 6eCKUCIOPOAHBIX
U KHACJIOPOJICOAEPKALUX KUCIIOT.

Comnu, ux kinaccudukanys u cBoictsa. BzaumozeiicTeue coneli ¢ MeTauiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumozaencTsue cosiei ¢ COIsIMH.

I'enernueckue psapl MeTaia U HeMeTaa. [ eHeTruueckas CBSI3b MEXIYy KilaccaMu
HEOpPraHMYECKUX BEIIECTB.

JlabopaTopHbIe ONbITHI

17. BzaumopeiicTBrE OKCHIA KATBIINS C BOMIOM.

18. [omyTHEHME M3BECTKOBOM BOIEL.

19. Peakuus neiitpanusanum.

20. TMonyuenue ruapoxcuaa meau (1) u ero B3anMoeiicTBIE ¢ KMCIOTOM.
21. Paznoxenue runpoxcuna meau (1) mpu Harpesanumy.

22. B3auMoIefiCTBIE KUCIIOT C METAJIAMH.

23. B3auMo ieiicTBrE KICIIOT C COJISIMHU.



24. O3naKoMIIEHHE C KOJUIEKIIUEN COJIEH.

25. Bzaumoneiictue cyibgara meau(Il) ¢ xenesom.
26. BzaumoeiicTBUE COJIEH C CONSMM.

2. TeHeTrYECKas CBSI3b HA IPUMEPE COSAUHEHUM MEH.
IIpakTnyeckue padoThl

6. Penienune sKCneprMEHTATBHBIX 3a1a4.

Ilepuoauyeckuii 3akoH U Ileprnoanyeckas cucreMa XMMHYECKHX 3JICMEHTOB
. . MenpaeJieeBa u cTpoenue aroma( 8 yacon)

EcrecTBeHHBIE CEMENCTBA XUMUUECKUX JIEMEHTOB:IICJIOYHBIE U IEJIOYHO3EMEIIBHBIC METAJLIbI,

rajoreHbl, HMHEpPTHble (Osaropoanbie) ra3bl. AMQOTEpHOCTb. AMQOTEpPHBIE OKCHIBI U

ruApokcubl. KoMIuiekcHbIE COH.

Otkpsitue J1. . MenaeneesbiM [lepronnueckoro 3akoHa u co3ganue um Ilepuoanyeckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

ATOMBI KaK (popMa CylIeCTBOBAaHMS XMMUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHUHU
aToMoB. JloKa3zaTenbCTBa CIOKHOCTU CTpoeHus aroMoB. OmnbiTel Pezepdopna. [lnanerapnas monensb
CTPOEHHs aTOMa.

CocTaB aTOMHBIX fifiep: HMPOTOHBI, HEUTpOHbI. OTHOCUTENIbHAs aTOMHas Macca. B3auMocBs3b
IIOHATUI IIPOTOHY», «HEUTPOH», «KOTHOCUTEIIbHAS AaTOMHAsI Macca.

Muxkpomup. DnekTpoHbl. CTpOEHHE NEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHUX 1eMEeHTOB NeNe
1-20. [ToHsATHE O 3aBEPILICHHOM IEKTPOHHOM YPOBHE.

N3otonbl.  ®usnueckuit cmbicn  cuMBOIMKUM Ilepmonnueckoid  cucteMbl. CoBpemMeHHas
¢dopmynupoBka [leproanueckoro 3akoHa. MI3MeHeHUs! CBOMCTB 3JIEMEHTOB B IEpHOAAX U Ipylmax, Kak
(bYHKLHS CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKka JJ€MEHTa-MeTalla M JJIEMEHTa-HeMEeTallla 110 MX IOJOKEHHUIO B
[Iepnonnueckoii cucreMe xuMuueckux anemeHToB [. 1. Menneneesa.

JdemMoHcTpauuu
* Paznuunble popMbl TaOIUI] TEPUOANIECKON CUCTEMBI.
*  Mounenuposanue nocrpoenus Ilepuonnueckon cucrems! JI. . Menneneesa.
* Mogenu aTOMOB XMMUYECKUX DIIEMEHTOB.
* Mopnenu aTOMOB 3J1€MEHTOB 1—3-T0 epuoi0B
JlaGopaTopHble ONBITHI.
28. Tlonyuenue aMmpOTEPHOrO TUAPOKCHIA U UCCIIENOBAHUE €TO CBOWCTB.

Xumuveckas cBsi3b. OKNCIUTEIbHO-BOCCTAHOBHUTEIbHbIEe peakuun (11 yacos)

Honnas xumuueckasi cBsi3b. MOHBI, 00pa3oBaHHbIE aTOMaMU METAIOB U HeMmeTaioB. Cxembl
0o0pa3oBaHMsl MOHHOW CBSI3W Ui OMHAPHBIX coeluHEHWHA. VOHHBIE KpPUCTAUIMYECKHE DPEIETKH U
¢du3nveckre CBONCTBA BELIECTB C 3TUM TUIIOM pet€ToK. [loHsaTHE 0 HOpMyYIIBHON eMHHIIE BEIIeCTBa.

KoBanentHass xumuyeckasi CBsS3b. OJEKTPOHHBIE M CTPYKTypHbIe (opmyinbl. KopaneHTHas
HenoJisipHast cBsA3b. (Cxembl 00pa30BaHUS KOBAJEHTHOM CBSI3M Ui OWHApHBIX COEJUHEHM.
MonekynsipHble 1 aTOMHbIE KPUCTANINYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

DNeKTPOOTpULATENILHOCTD. Psii anexkTpooTpuniatenibHocTH. KoBaneHTHas moJsipHasi XUMUYecKas
cBs3b. Jlumonb. CxeMbl 00pa3oBaHHs KOBAJEHTHOM MOJSPHON CBSI3U AJii OMHAPHBIX COETUHEHMH.
MounekynsipHble 1 aTOMHBIE KPUCTAJNINYECKUE PELIETKH, CBOMCTBA BELIECTB C ’TUM THUIIOM PEUIETOK.



Merannudeckass XMMHYECKas CBSI3b M METAUIMYECKAs KpUCTauIM4Yeckas pem€rka. CBoMcTBa
BEILECTB C 9TUM THUIIOM PEIIETOK. Enrnas npupoaa XUMHYECKUX CBS3EH.

Crenennr oxucnenus. CpaBHEHUE CTENEHU OKHUCIEHUS U BajlleHTHOCTH. [IpaBuia pacuéra
CTETIeHEH OKUCIIEHUS 10 (popMysiaM XUMHUYECKUX COCTMHEHUH.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE  peakuuu. OmnpenesneHue CTENeHed  OKHUCIEHUs Ul
3JIEMEHTOB, OOpa3yHOIIMX BEIIECTBA pa3HbIX KiIaccoB. Peakuuu HMOHHOrO OOMEHa M OKUCIHUTENbHO-
BOCCTAHOBUTENbHbIE peakunu. OKHUCIUTENb W BOCCTAHOBUTENb, OKHCICHHME MW BOCCTAaHOBJICHUE.
CocraBiieHHE ypaBHEHHH OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMM METOLOM 3JIEKTPOHHOIO
OanaHca.

JleMoHCTpaL U

* Bugneo ¢pparmenTs u cnaiinel «MloHHAas XMUMHUYECKast CBA3b ».
e Kouteknus BemecTB ¢ MOHHOM XMMHUUYECKOU CBSI3bIO.
* Mopenu MOHHBIX KPUCTAIUIMYECKUX PEHIETOK.
* Bugneodparmentsl u cnaiiibl «KoBajeHTHasXUMUYECKAs CBA3bY.
* Koseknus BeImecTs MOJEKYISIPHOTO U aTOMHOI'O CTPOEHHUS.
*  Mopaenu MOJEKYISAPHBIX U AaTOMHBIX KPUCTANIMYECKUX PEILIETOK.
* BuaeodparMeHTsI U craiiipl «MeTamTnaecKas XMMUIecKas CBSI3b.
*  Komnekuus «MeTayibl ¥ CILIaBbI».
* BsaumojeiicTBUE IUHKA C CEPOid, COJITHON KUCIOTOM, XiopuaoM meau (11).
* T'openue maruus.
* B3saumonencTBUe XJIOPHON U CEPOBOJOPOAHON BOJBI.
JlabGopaTropHble ONBITHI
29. W3roropieHne MOAENH, WLIKOCTPUPYIOIIEH CBOWCTBA METAJUIMIECKOM CBA3U

Conep:xanue yueOHOI0 npeamera
Xumus 9 kiaace
(68 uacos., 2 yaca B HeJIeJTI0)
IHoBTOpEeHne U 00001mIeHHe cBeeHnIT O Kypcy 8 kiacca( 5 yacos)

bunapueie coenunHenus. Oxcuipl coneoOpasyoomme U HecojeoOpasyoomue. ['HapoKCHIbL:
OCHOBaHUs, aMpoTepHbIe, KUCIOThL. CpeiHne, KUCIbIe, OCHOBHBIE COJIH.

O6o6mieHne cBefeHU 0 XUMHYecKuX peakuusx. Kimaccuduxauss XUMHUYECKUX peakuuil 1o
pa3IMYHBIM OCHOBAHUSIM: COCTaBy M YMCIY peardpyroliuX U O0O0pa3yoIIUXCs BEIIECTB, TEMJIOBOMY
3¢ (deKTy, HalpaBIeHHUIO, U3MEHEHHUIO CTENEeHEH OKMUCIEHHUS 3JEMEHTOB, O0pa3yoIlUX pearupyroliue
BEIIECTBA, (pa3e, NCIOIb30BAaHUIO KaTaIN3aTopa.

[ToHsATHE O CKOPOCTH XMUMHMUYECKOW peakuuu. DakTopsl, BIUSAIOLUIME HA CKOPOCTh XUMHUYECKUX
peakiMii: mpupoja pearupyrollux  BEIIECTB, WX KOHLEHTpalus, TemIeparypa, IUIOmaab
COIIPUKOCHOBEHUS, HANW4Ke Katanuzaropa. Karanus.

JdemMoHcTpauuu
* (O3HaKOMJIEHHUE C KOJUIEKIIUSAMHU METaJIOB U HEMETAIJIOB.



* (O3HaKOMJIEHHUE C KOJUIEKIIUSIMU OKCHJIOB, KUCIIOT U COJIEH.
* 3aBHCHMOCTb CKOPOCTH XUMHUECKOW PEAKLIUU OT MPUPOJIbI PEarupyromnux BEIIeCTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakuy OT KOHLEHTPALMN PEarupyroIinuX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluy OT IUIOLaIn
COIIPUKOCHOBEHUS PEArnpyIOIIUX BEIECTB (KKUITALINH CI0I»).
* 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakliu OT TEMIEPATyphl pearupyorx BEIIECTB.
JlaGopaTropHbie ONBITHI
B3aumMoneiicTBre aMmmHaka U XJ0pOBOIOPOJA.
Peaknus HelTpanusanuu.
Ha6monenue TermmoBoro 3 dexra peakiiuu HeuTpaIn3aium.
B3aumoneiictBue cepHoii KUcaoThl ¢ okcugom mMeau (II).

Paznoxenue MEpOKCHUJa BOAOPpOaa C IOMOIIbIO KaTala3bl KapTO(beJISI

o Uk owwbhE

3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakLMU OT MPHUPOJAbl pEarnupyrolliux BEIIECTB Ha MpUMeEpe
B3aMMOJICIICTBUS PAcTBOPOB THOCYNIb(aTta HaTpus W xjopupa Oapusi, THOCyidbdaTa HATpUs U
COJISHOW KHMCJIOTBI.

7. 3aBUCHMMOCTb CKOPOCTH XUMHYECKON PEAKIIMU OT NPMPObI METAJIOB IIPU MX B3aMMOJIEHCTBUH C
COJIIHOM KHCIJIOTOM.

8. 3aBUCUMOCTL CKOPOCTH XHMHUYECKOH PEaKLUH OT IPUPOABI KHCIOT IPH B3aUMOIEHCTBUM HX C
KEJEe30M.

9. 3aBUCUMOCTBH CKOPOCTH XUMHYECKON PEAKLIUU OT TEMIIEPATYPHIL.

10. 3aBHCHMMOCTB CKOPOCTH XMMHMYECKON PEAKLMHU OT KOHLIEHTPALIMH.

11. 3aBHCHMMOCTH CKOPOCTH XMMHMYECKOH peakiMd OT IUIOIAAH CONPHMKOCHOBEHHS PEarupyroLInX
BELIECTB.

12.  3aBHUCHMMOCTB CKOPOCTH XMMUYECKON PEAKIMH OT KAaTaIHu3aTopa.
XHMHYeCKHe peaKliii B pacTBOPax 3/1eKTpoauToB( 10 yacoB)

[Tonsitue 00 APIEKTPOIUTUUYECKON AMCCOLMAIMH. DIIEKTPOIUTHI U HEDJICKTPOIUTHL. MexaHuzm
JUCCOLIMAIMU  DJIEKTPOJIUTOB C pA3JIMYHBIM  XapakTepoM CBA3U. CTeneHb 3IEKTPOIUTUYECKOU
nuccornuanui. CHUIIbHBIE U C1a0ble SIEKTPOIUTHI.

OCHOBHBIE TOJOXKEHUS TEOPUU AIIEKTPOIUTUUECKON Auccormanmn. Kinaccudukaius HOHOB U UX
cBoiicTBa. KMCIOTHI, OCHOBaHUS U CONU KaK AMEKTPONUTHL. VX kinaccuukamnus U JUCCOIUAITHS.

OO0mue XMMUYECKHE CBOMCTBA KUCIOT: M3MEHEHHE OKPACKH HHIAMKATOPOB, B3aWMOJICHCTBUE C
MeTaJUTaMH, OKCHJaMH ¥ THAPOKCHUIAMH METaJUIOB M COJSIMU. MOJICKYJISIpHbIE M MOHHBIC (TTOJIHBIC U
COKpalI€HHbIE) YPABHEHHUSI pEaKInii.

XHUMUYECKUN CMBICI COKPAIIEHHBIX YPABHEHHUU. Y CIIOBHS MPOTEKAHUS PEAKIIUNA MEXKITY AIEKTPOIUTAMU
JIO KOHIIa. PsAJT aKTHBHOCTH METaJIOB.

OO0uIe XMMUYECKUE CBOMCTBA IIeI0Ueii: B3aUMOACHCTBUE C KUCIIOTAMH, OKCHIAMH HEMETAJLIIOB,
consiMu. OOIIMEe XMMHYECKHE CBOMCTBA HEPACTBOPHMBIX OCHOBAHWIl: B3aMMOJACHCTBHE C KUCIOTaMH,
paziioKeHue NpU HarpeBaHUU.

OO0mue XWMHUYECKHE CBOWCTBA CPEAHMX COJICH: B3aUMOJIEHCTBUE C KHUCIOTaMH, IIEIOYAMH,
COJIIMH U MeTaJIaMHU. B3anMoielicTBHE KUCIIEBIX COJIEH CO IEI0OYaMU.

IM'uaponus, kak 0OMEHHOE B3aUMOJICHCTBHE CONel ¢ BOAOW. [ maponn3 com CHIIBHOTO OCHOBAHUS
1 cnaboit kucioTel. ['uaponms conu caboro ocHOBaHUS U cUiIbHOM KucioThl. [kama pH.



CBoiicTBa KHCJIOT, OCHOBAaHUM, OKCHUIOB W COJEH B CBET€ TEOPHH HJIEKTPOIUTUUECKON

JUCCOIMAIIUU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
JdemoHcTpanmu.

* lcnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJIHOCTb.

*  3aBHCHMOCTb 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIIOTHI OT KOHLIEHTPAL1H.

e JIBM>KEHME OKPALIEHHBIX HOHOB B AJIEKTPUYECKOM IOJIE.

* OmnpeneneHue xapakTepa cpeibl B paCTBOPAX COJIEH.
JlaGopaTopHbIe ONBITHI.
13. Muccounanus cnadbiX 3JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIOTBL
14. Vizmenenue oKpacku HHAMKATOPOB B KMUCIOTHOM CPEJIE.
15.  Peaknus HeliTpanu3anuy pacTBOpa METOYM Pa3IHYHBIMU KHCIOTAMH.
16.  Tlomyuenue ruapoxcuna meau (11).1 ero B3anmMoeicTBHE C Pa3IMYHBIME KHCIOTAMHU.
17. BzaumopeiictBre CHIbHBIX KHCIOT ¢ okcuaom meau (11).
18-20. B3anmoieiicTBHE KUCIIOT C METaJLIaMHU.
21. KauecTBeHnHas peakiys Ha KapOOHAT-HOH.
22. TlonyueHue CTyHsI KPEMHHEBOM KMCIOTBL
23. KauecTBeHHas peakiys Ha XJIOPUJ - MK CYIb(aT-uOHbI
24. VI3sMeHeHUe OKPACKH MHIMKATOPOB B IEJIOYHOM CpEIE.
25. B3aumoeiicTBre menovei ¢ YTJIEKUCIIBIM Ta30M.
26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.
27 . Ionyuenue rugpoxcua meau (1) u ero pasnoxenue.
28. B3zaumoelicTBre KapOOHATOB ¢ KUCIOTAMH.
29. Tlonyuenue ruapokcua xenesa(lll).
30. BzaumopeiicTBue xenesa ¢ pactBopom cyibghara meau (1)
IIpakTnyeckune padoTsl
1. CsolicTBa KHCIOT, OCHOBAHHI, OKCHJIOB U COJIEN B CBETE TEOPHMHU DIIEKTPOIMTHIECKOM
JUCCOIIMAIMU U OKUCIUTENbHO -BOCCTAHOBUTENBHBIX PEAKIIUN

HemeTtanabl u ux coequnennsi(25 yacon)

CtpoeHue aTroMOB HEMETAJUIOB W WX TmojoxeHue B I[lepumommueckoir cucrteme. Psn
aNeKTpooTpHLaTeabHoCcTU. Kprcranmuyeckue peméTki HEeMETaIoB — MPOCTHIX BELIECTB. AJUIOTPOIHS
n e€ mnpuuuHbl. Dusnmyeckue cBoicTBa HemeTauioB. OOIIME XHMMUYECKHE CBOIICTBA HEMETAJIIOB:
OKHCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

I"aymoreHsl, cTpoeHHe MX aTOMOB U MOJEKyJ. PU3NUECKHEe U XUMHUUYECKUE CBOMCTBA TaJIOT€HOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMICTB TaJOT€HOB B 3aBHCHUMOCTH OT MX IoJokeHus B llepmonnueckoit
cucreMme. Haxox1eHne rajJoreHoB B IPUPOJE U UX MOITYYeHHE. 3HAUEHUE U IPUMEHEHHE TaJIOT€HOB.

l'amoreHoBOOpOABI M COOTBETCTBYIOIIME UM KHUCJIOTBL:  IUIABUKOBas,  COJIAHAd,
OpomMoBOAOpOHAs, HOA0BOJOponaHasA. ['amorenuapl. KadecTBeHHblE peakIMM Ha TaJOreHHU-MOHBI.
[IpumeHneHne coeTMHEHU rajJoreHoB U UX OMOJOorHYecKast poJib.

O6mas xapaktepuctuka sneMeHToB VIA-rpynmnsl. Cepa B mnpupoige U €€ MOJIydeHHE.
AnnoTtponHbie MOIM(UKALIUK CEPBI U UX CBOMCTBA. XMMHUECKHUE CBOICTBA Cephl U €€ MPUMEHEHHE.

CepoBoJIOpOJI: CTPOEHHE MOJEKYJbl, (U3NUYECKHEe M XHMHYECKHE CBOMCTBA, IMOIy4YE€HHE U
3HadyeHue. CepoBogopoanas kucinota. Cynbpuabl ¥ ux 3HaueHue. JIroMUHOPOPHI.

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



Oxkcuna cepsl (VI), cepnas kucnora, cyiabdarel. Kpucramioruaparel. KadectBeHHas peakuusi Ha
Cynb(ar-uoH.

CepHast kMcinoTa - CHJIBHBIM 3siekTpoauT. CBolicTBa pa30aBICHHOM CEPHOW KHUCIOTHI, Kak
TUIMYHOW KHCJIOTBI: B3aMMOJICHCTBHE C MeETallaMH, OCHOBHBIMH U aM(OTEpHBIMH OKCHIAMH,
OCHOBAHHUSMH M aM(OTEPHBIMH THIIPOKCHIaMH, colisiMU. KauecTBeHHas peakuus Ha Cyab(paT-uoH.

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynmbl. A30T, CTpOEHHE aroMa W MOJIEKYJIbL.
duznyeckue U XMMHUYECKHUE CBOICTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €0 OMOJIOTHYECKast poJib.

AMMHUak, CTpOCHHE MOJIEKYJbl U (pU3nYecKre CBOMCTBAa. AMMUa4Has BOJA, HAIIATBIPHBINA CIIUPT,
ruapar ammuaka. JIOHOPHO  -aKIeNTOpHBI  MeXaHu3M  00pa3oBaHUS  KaTHOHA  aMMOHWUS.
BoccranoBurenbHble cBolicTBa ammuaka. Conu aMMOHUS U UX npuMeHeHne. KauecTBeHHas peakuus Ha
KAaTHOH aMMOHHUSI.

Oxcuzpl a30Ta: HECOJeoOpa3ylIIue U KUCIOTHBIC. A30THUCTast KUCIOTa U HUTPUTHL. A30THas
KHCJIOTA, €€ IoJydyeHne U cBorcTea. Hurparsl.

®octop, crpoenue aroma u amiorponus. Dochunel. Dochun. Oxcua dochopa(V) u
oprodochopnas kucnora. Docharel. Pochopubie ynodpenus. HCEKTULINIBL.

OO6mias xapakTepucTuka 31eMeHTOB [V A-rpymnmbl: 0COOCHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX
BEIIECTB M COCIMHEHUI B 3aBUCHMOCTH OT MOJIOXKEHUS 2NieMeHTOB B [lepuonudeckoii cucteme. Yriepo.
AmnorponHeie  Momudukammu: anmas, rpadur. AMOpdHBIA yriuepogq ©W ero copra:  caxa,
aKTUBUPOBAHHBIA  yronb. AjcopOumsa. XuMUYeCKHe CBOWCTBa yriepoga. Kokcoxmmudeckoe
IIPOU3BOJICTBO U ero npoaykuus. Kapouel.

Oxcun yriepoaa(ll): crpoenne mosekysbl, mojaydeHue u ero cBoiictBa. Oxcupa yriepoaa(lV):
CTpPOCHHE MOJIEKYJbI, MOJTYYEHHE W €ro CBOWCTBA. YroibHas kucioTa. CoiM yroibHON KHUCIOTHI:
KapOOHATHI U THIPOKapOOHaThL. TexHUYecKas ¥ MUIIEBasi COJa.

Heoprannueckue u OpraHu4eckhe BeLIECTBA. YTIIEBOAOPOJbl. XHUMHYECKOE CTPOCHHUE
OpPraHMYECKUX BEILECTB, KaK MOPAIOK COEJUHEHNS aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 5TaH, Kak MpeAelbHbIe YIIEBOJOPOABl. OTHICH W alleTUJIeH, KaK HempeaelbHbIe
(HeHachIILIeHHBIE) YIIIeBOAOpOIbl. 'opeHue yrieBogopo1oB. KauecTBeHHbIE peakliiyi Ha HENpeaeabHbIe
COETUHEHUSI.

OTUJIOBBIN CIIUPT, €r0 MOJy4YeHue, MPUMEHEeHHEe U (U3HOoJIoTUYecKoe aAeicTBue. TpExaToOMHBIN
cnupt raunepuH. KauecTBeHHas peakiuss HA MHOTOaTOMHBIE CHUPTHI. YKCyCHas - MpEICTaBUTENb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenne ero aroma u cBoiictBa. Kpemuuii B mpupone. Cunuruasl u cunad. OKcun
kpemuus(1Y). KpemHueBas kucnora u e€ Comim.

[IpousBocTBO cTekia U ieMeHTa. [IpoayKins CUIMKaTHONW MPOMBIIITIEHHOCTH: ONTHYECKOe
BOJIOKHO, KepamuKa, dhapdop, dasHc.

OnTrnyeckoe BOJIOKHO.

Hemerannsl B mpupoae. dpakunoHHas meperoHka *HAKOTO BO3AyXa KaK CHocod MoJyuyeHus
KHCIIOpo/ia, a30Ta, aprona. [Tonyuenue gpocdopa, kpeMHus, Xjaopa, ioga. DIEeKTPOIU3 pacTBOPOB.

IlosnydyeHne cepHOIl KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIIOTHUECKAsI CXEMa, METOJ| KUITALIETO CII0s,
MIPUHIIMITBI TETIIO00MEHA, TPOTUBOTOKA U IUPKYIAIuU. OneyM. [Ipon3BoACTBO aMMuaKa: ChIphE,
XUMH3M, TEXHOJIOTHYECKAs cXema.

JdemMoHcTpanuu

e Komnekius HeMeTamoB.
e Mojenu KpUCTAJUIMYECKUX PEHIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISIpHBIE.
e (O30HATOp M MPUHLUIIBI €70 PaOOTHI.



I'openue HeMETauIoB - MPOCTHIX BEIECTB: cepbl, (pocdopa, APEBECHOTO YTIIIs.
OO0pa3s1bl TaJIOreHOB - IPOCTHIX BEIIECTB.

B3anMozeiicTBre rajloreHoB ¢ METAJIJIaMHU.

BriTecHenue xsopa 6poMoM WM 0/a U3 pacTBOPOB UX CoJie

Kosnekuus npupoHbIX COEAMHEHUN XJIOPA.

B3anmoneicTBre cepbl ¢ METaJIAMH.

I'openue cepsl B kUcCnopojie

Komnexnus cynbGuaHbIX py.

KayectBenHas peaxius Ha Cynb()ua-noH

Ob6eciBeunBaHUE OKPALICHHBIX TKaHEH U [[BETOB CEPHUCTHIM T'a30M.
B3anmopeiicTBre KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.
OOyrnvMBaHUe OPraHMYECKUX BEIIECTB KOHIIECHTPUPOBAHHON CEPHOM KHCIOTOM.
Juarpamma «CoctaB BO3ayxay.

BuneodparmenTs! u cnaiiasl «IItnubu 6a3apbiy.

[Tonmy4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Pasnoxxenne Gmxpomara aMMOHUS.

B3anMopeiicTBre KOHLIEHTPUPOBAHHOM a30THOW KHUCIIOTBI C MEIBIO.

['openue uyepHoro nmopoxa

PasnosxeHnne HUTpaTa Kajaus U TOPEHUE APEBECHOIO YroJbKa B HEM

OO6pa3siel MpUpOAHBIX coenuHenui hocdopa.

I'openune docdopa Ha BO3ayXe U B KUCIOPO/IE.

[Toryaenue 6enoro gochopa 1 UCIIBITAHUE €TO CBOKCTB

Komnnexuust «O6pa3ipl MpUPOAHBIX COSTUHEHUN YTIAEPOIay»

IToptper H. JI. 3enunckoro. [lornomenne akTHBUPOBAHHBIM YITIEM PACTBOPEHHBIX BELLECTB
WJIU Ta30B.

YeTpoicTBO IPOTUBOTa3a.

Mopenn MONEKyJI METaHa, 3TaHa, STWJICHA U alleTUJICHA.

BsaumopeiicTBue 3tuieHa ¢ OpoMHON BOIOM M pacCTBOPOM I€pMaHraHaTa Kajusl.
OO0ue XMMUYeCKHe CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHON KUCIIOTHI.
KauecTBeHHas peakiiysi HA MHOTOATOMHbBIE CITUPTHI.

Komnekuust «O0pa3ibl NpUPOIHBIX COEAMHEHUN KPEMHUSI.

Komtekuust crekia, KEpaMUKH, HEMEHTA U U3JIEIUNA U3 HUX.

Komnnexuust npoayKiuy CUIMKATHOM MPOMBIIITIEHHOCTH.

Buneodparmentst u cnaiiasr «[Ipon3BOACTBO CTEKIA U IIEMEHTA.
Komnekuus «lIpupoHbie coeMHEHNST HEMETAIIIIOBY.

Buneodparments! u cnaiiapl «DpakmoHHAs IEPETOHKA KUKOTO BO3AYXa»
Buneodparmentsr u cnaiiasr «llomydeHue Bogopoaa, KHCIOPOIa U TaJIOTEHOB
JIEKTPOIUTUYECKUM CIIOCOOOM).

Mopenu anmapaToB AJI IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mogenb KUIsIero cios.

Mozenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CEPHOM KHCIOTHI».
Buneodparmentst u cnaiast «IIpon3BoacTBO aMMHuaKay.



e Komnexnus «CpIpb€ 11 OIYYEHUS CEPHON KUCIOTHD.

JlaGopaTropHbie ONBITHI

31. Pacnio3naBanue rajJoreHu-MOHOB.

32. KauecTBeHHBIE PEAKIMHU HA CYIIb(PAT-HOHBI.

33. KauecTBenHas peakius Ha KATHOH aMMOHHSL.

34. XuMuueckue CBONCTBA a30THOM KUCIIOTHI, KK JJIEKTPOJIMTA.
35. KauectBennsle peakiuu Ha Gocdar-uoH.

36. IMonyuenue U CBOWCTBA YrOAbHOM KMCIOTBI.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. TMponyckanue yriaeKuelIoro ra3a 4epes3 pacTBOp CHIIMKATA HATPUSL.
IIpakTuyeckue padoThl

2. V3ydyeHne CBOMCTB COJISIHOM KHCIIOTHL

3. H3yuenue CBOWCTB CEPHOM KUCIIOTHL.

4., TlonyyeHne aMMHUaKa ¥ U3y4E€HHE €r0 CBOKWCTB.

5. IMonyuenue yriaekueioro raza ¥ Mu3y4eHue ero CBOUCTB.
MeTtajiibl 1 ux coeqnHeHus (174acoB)

ITonoxenue meramioB B llepuoanueckoin cucreme xumuueckux sneMeHToB J[. . Menneneesa,
CTPOEHHE HUX AaTOMOB M KPHUCTALUIOB. MeTalymmyeckas CBs3b W MeETaUIMYecKas KpUCTaJLUIMYecKas
pemérka. du3nyeckre CBONCTBA METAJJIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTh, OTPAXKAOILAsl CIIOCOOHOCTb,
MIaCTUYHOCTD. CIuiaBbl YEPHBIE U IIBETHHIE.

Mertanabl Kak BOCCTAaHOBHUTENU. DJIEKTPOXUMHUECKUN psJl HanpsbkeHui. B3anmopeiicTBue meTanios ¢
HEMeTaJUIaMH, OKCHIAMH, KUCIIOTaMU, COJIIMHU. AJTFOMUHOTEPMHSL.

CtpoeHure aTOMOB M MPOCTHIX BEIIECTB IIEIOYHBIX METALIOB. 3aBUCUMOCTh (DU3HMUECKUX U XUMHYECKHIX
CBOMCTB IIEJIOYHBIX METAJUIOB OT 3apsiioB siaep UX aToMoB. OKCHUIBI M TUIPOKCUIBI IIEIOYHBIX
METaJUIOB, HX IIOJIy4YeHHE, CBOWMCTBAa, NpPUMEHEHHE. BakHeilline CcOoau IIEeTOYHBIX METAJIOB, HX
3HAUYEHHE B )KUBOW U HEKUBOU MPUPOJE U B )KMU3HU YEIIOBEKA.

CtpoeHue aTOMOB M TMPOCTHIX BEIIECTB IIETOYHO3EMEIBHBIX METAJIOB. 3aBUCUMOCTh (DU3UUYECKUX U
XUMUYECKUX CBOWCTB IICIIOYHO3EMENBHBIX METAJIOB OT 3apsAnoB saAep uX aroMoB. OKCHUIBI |
THAPOKCHUJIBI IIETIOYHO3EMENBHBIX META/IOB, WX TOJy4YeHHE, CBOWCTBA M TNpUMEHEHHe. BakHeilmme
COJIM MIETIOYHO - 3€MEJbHBIX METAJJIOB, X 3HAUEHHWE B MPHUPOJIC W KU3HU udenoBeka. KapOoHarel u
TUIPOKApOOHATHI KaJIbIIUA.

JKécTkocTh BOABI: BpeMeHHas U mocTosiHHasg. CrocoObl ycTpaHeHHsI BpeMeHHOH KECTKocTU. CrocoObl
yCTpaHEeHHs] TOCTOAHHOU >k€cTkocTU. MouuTbl. CoenuHEHHUs] allOMUHUS B OpUpoAe. XUMUYECKUE
cBoiicTBa amomuHMsI. OCOOEHHOCTH OKCHIA U TUAPOKCHIA aTIOMUHHUS Kak aM(OTEPHBIX COCTUHEHHIA.
Baxneitmme conmu amoMuHus (XJI0pu, cyabdar).

Ocobennoctu cTpoeHmsi aroma sxkenes3a. JKeme3o B mpupone. Baxueimmue pyasl xene3a. Okcuabl u
ruapokcuabl xene3a(ll) u xenesa(lll). Comu xeneza(ll) u xenesa(lll). OGHapykeHre HOHOB KaTHOHOB
JKeJe3a B pacTBOpE. 3HAYEHHME COCUHEHNN XKelesa.

Koppo3ust xumudeckasi U 3JIEeKTPOXUMUYECKas. 3alliuTa METAJIJIOB OT KOPPO3UU. MeTallibl B IPUPOJIE: B
cBOOOHOM BUJE U B BUJE coeanHeHuid. [Torstue o Metammyprun. YépHas U IBETHASE METAJLTyPIHsL.
[Tupomeranmyprusi, THAPOMETATUTYPTHs, dNeKTpoMeTautyprus. Jlomennslil mporecc. [lepepaboTka



YyryHa B CTaJlb. DJIEKTPOJIU3 PACILIaBOB.
JdeMoHcTpanuu
* BsaumopeiicTBue HaTpHsl, JIUTUS U KAJIBLIMS C BOJIOM.
* T'opeHue HaTpUs, MarHus U Keje3a B KUCIOPOJIE.
* Bcnbllmika TepMUTHON CMECH.
* BsaumopeiicTBuE CMECH TOPOUIKOB CEPBI U HKENe3a, [IUHKA U CEPBHI.
* BsaumopeiicTBuE alIOMUHHUS C KUCIOTAMHU, IIEI0YaMHU U BOJIOM.
* BsaumogeiicTBue xele3a 1 MEIH C XJIOPOM.
* B3saumoneicTBre MEAU C KOHLIEHTPUPOBAHHOW CEPHOU KUCIOTON U @30THOM KUCIOTOU
(pa36aBiIeHHOM U KOHIICHTPUPOBAHHOM ).
* Okpacka IUIAMEHU COEIUHEHUSMHU IIEJTOYHbIX METAIIIOB.
* Okpacka MIaMeHH COCTUHEHUSIMH IIETOYHO3EMENIbHBIX METAILIIOB .
* TameHue U3BeCTH BOJOM.
* IlomydeHnue xECTKOM BOJbI B3AUMOJEHCTBUEM YIJIEKUCIIOTO Ta3a C U3BECTKOBOW BOJOM.
* VYcrpaneHue BpeMEHHOM KECTKOCTU KUIISTYCHUEM U TOOABKOM COJIBI.
* VcrpaHEHHE MOCTOSTHHOM KECTKOCTH TOOABKOW COJIBI.
*  HVoHUTHI ¥ IPUHLIKII UX ACUCTBUS (BUICOPPATMEHT).
*  Komiekuus npupoIHbIX COEIMHEHUN AITFOMUHUSL.
*  BugaeodparmeHTsl u cinaibl «OKCH ATFOMHHHAS U €70 MOTU(DUKAITHI.
* Tlonydyenne aM(pOTEPHOTO TUAPOKCHIA ATTFOMHHHUS U UCCIICIOBAHUE €r0 CBOMCTB.
*  Komnekuus «XUMUYECKUE UCTOYHUKH TOKA».

* Pe3ynpTaThl AMUTENBHOIO 3KCIEPUMEHTA 10 U3YUYEHUIO KOPPO3UHU CTAJIbHBIX U3JEINUN B
3aBUCHUMOCTH OT YCJIOBHH MPOIIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
*  BuneodparmenTs! u cnaiiapl «I[pou3BoACTBO UyryHa U CTAIN.
* BuneodparmenTsl u cnaiasl «M3aenus u3 4yryHa u ctajamy.
* Bupneodpparments! u crnaiiabl «IIpor3BOJICTBO aIFOMUHUS.
JlaGopaTopHble ONBITHI
39.BsaumozeiicTeue xenesa ¢ pactBopom cyiabdara meau(ll).
40.TTony4enne n3BECTKOBOM BOIBI M OIBITHI C HEA.
41.Tlonyuenue ruapokcunos xeneza(ll) u (111).
42.KauecTBEHHBIE pEaKI[MU HA KATHOHBI JKeJe3a
IIpakTH4eckne padoThl
6. TlonydeHune KECTKOM BOJIBI M CIIOCOOBI €€ yCTPaHEHHS.

/. PeleHue SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «MeTauib».
XuMHs U OKpYyKawas cpega(2 yaca)

Ctpoenue 3emiu: SiAPO, MAaHTHUS, 3eMHAs KOpa, X XUMHUYECKUi cocTaB. JIutocdepa u e€
XuMudeckuil coctaB. Munepaisl. Pynbl. Ocagounsie nopossl. [lone3nsie nckonaempie. XUuMUYECKUM
cocraB ruzipochepsl. XUMUUECKHI cOCTaB aTMOC(EPHI.

HcTouyHnKkH XUMHUYECKOTO 3arpsA3HeHHs OKpyKatolieil cpepl. [ nobanbHble SK0JI0rH4ecKre MPoOIeMbl
YEJIOBEUECTBA: MAPHUKOBBIN d(PPEKT, KUCIOTHBIE T0KIH, 030HOBBIE BIPHI. MeXIyHapOIHOE



COTPYJHUYECTBO B 00JIACTH OXPaHbl OKPYKaIOILIEH Cpeibl OT XUMUUECKOI0 3arpsi3HeHus. «3enéHas

XUMUA).

JeMoHCcTpaL UK

Buneodparmentst u cnaiasl «CtpoeHue 3eMid U €€ XUMUYECKUN COCTaBY.

Komnexmus MHHEPAJIOB U I'OPHBIX ITOPOM.

Komnekuus «Pyapl MeTamioBy.

BI/II[eO(l)paFMeHTBI n CHafIHBI «["1106aIbHEIE SKOJIOTHYECKUE HpO6HCMBI YCJIIOBEYECCTBA».

JlabopaTopHbIe ONbITHI

43. Uszyuenue rpaHura.

CTpOGHI/Ie aTomMa B COOTBCTCTBUM C IIOJIOKCHHMECM XHMMHYCCKOI'O OJJICMCHTAa B HepHOHHHeCKOﬁ
CHUCTEMC. CTpOCHI/Ie BCIICCTBA: XUMHUYCCKAA CBA3b U KPUCTAJUIMYCCKUC peI_I_IéTKI/I. 3aBHCUMOCTh CBOICTB
O6p330BaHHbIX QJICMCHTaMU IIPOCTBIX BCHICCTB (MCTaJ'IJ'IOB, HEMCTAJIJIIOB, 6J'Ial"0p0,I[HHX I‘aSOB) oT
ITIOJIOKCHUA 3JICMCHTOB B HepI/IO,I[I/I‘{CCKOﬁ cucteme. Tunojorus HCOPraHNYCCKUX BCIICCTB, JCICHUC UX

O0001menne 3HaAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocyaapcTBeHHOMY Kk3aMeHY(7 4acoB)

Ha KJIaCChbl U I'PYIIIIbI. HpeILCTaBHTeJII/I.

[Ipu3Haku M ycCIIOBHsS NPOTEKAHWS XMMHMYECKUX peakiui. TUIOJOrHs XHMHMYECKMX peakUuil 1o

Pa3JINIHBIM OCHOBAHUSM. PCaKIII/II/I HOHHOTO 0OMeHa. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC pCaKkuunu.

XHUMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB. XapaKTEpHbIE XWMUYECKHE CBOMCTBA COJIE0OpA3YIOLIUX

OKCHJIOB, TUJIPOKCHUIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX TUAPOKCUIOB), COJICH.

Y4yeOHo-TeMaTHYECKHI JIAH

Ne HaumenoBanue pa3zenoB (Tem) KonmuecTBo B Tom uucne Ha npoBeneHne
4acoB 110 IIpakTHueckux KonTtponbHbIxX
porpaMme paboT pabot
8 knacc
1 | HayanpHple NOHATHA M 3aKOHBI 21 2 1
XUMHH
2 | Baxneiimme npeacTaBUTEIH 18 2 1
HEOPTraHWYECKHUX BEIECTB.
KonnuecTBeHHBIE OTHOIIEHUS B
XAMHH
3 | OcHOBHEIE KJIaCCBI 10 1 1
HEOPraHMYECKUX COCAMHEHUN
4 | [lepuonnueckuit 3aKOH u 8
Ilepnonnueckas cucrema
XuMHYeCKuXx aneMeHtoB . H.
MemnjieneeBa u CTpOSHUE aToMa
5 | Xumuueckas cBs3b. OKUCIUTEIHHO 11 0 1
-BOCCTAaHOBHTEIHHBIC PEAKITUU
Peseps 2
Htoro 70 5 4

9 knacce




1 [ToBTOpEeHME M 0000IIIEHNE 5
CBEJICHUH IO Kypcy 8 Kiacca.
XHUMHUYECKUE PEeaKIun
2 | XuMu4ecKre peakiiuy B pacTBOpax 10 1 1
3 | HemeTamibl 1 MX COCAMHCHUS 25 4 1
4 | Mertawibl U UX COEAUHEHNS 17 2 1
5 | Xumus u okpyxkaromas cpeaa 2
6 | O0oOIIEHNE 3HAHUA 10 XUMUH 3a 7 1
KypC OCHOBHOM ILIKOJIBI.
[ToaroroBka k OCHOBHOMY
roCy/IapCTBEHHOMY 3K3aMeHy
(0I'9)
Peseps 2
Hroro 68 7 4
7. KajiengapHo-TeMaTH4ecKoe IVIAHMPOBaHUe Y4eOHOr0 mpeaMera
Xumus 8 kiacc
Ne Tema ypoka Komm | [dara | Jomamn Hcnoab3oBanue
n/ YecTB | MPoBeN ee 000opy10BaHHs LEHTPA
n 0 eHHsl | 3aJaHue «Touxa pocra»
4acoB
1 2 3 4 5
HavajbHble NOHATHSA U 3aKOHBI Xumuu (21 9)
1 | [Ipeamet xumuu. Pojb XUMUU B KU3HA 1
YeJIoBeKa
2 | MeToasl u3y4eHUs XUMHUH 1 JlaTuuk TeMmepatypbl
(TepmornapHsIii),
CIHPTOBKA
3 | BxonHas nuarnoctuueckasi pabora 1
4 | ArperaTHbIE COCTOSIHHS BEIIESCTB
5 | IL. p Ne 1 «3HakomMcTBO € J1aOOpaTOPHBIM
obopynoBanuem. [Ipasuna Th npu
paboTe B KAOMHETE XUMHH
6 | dusznueckue ABJICHUS B XUMUU 1 JlaTuuk TeMmepatypbl
TUTAaTHHOBBIN
7 [[Lp.Ne 2 «Ananu3 noYBbI» 1
8 |ATOMHO- MOJICKYIIIPHOE 1
yueHre. XUMHUECKHUE DIIEMEHTHI
9 |3HaKkM XUMHYECKHX 1
AIIEMEHTOB.
10 |[Tepmomnueckas TabaUIIa XUMHUYECKUX 1
sanementoB /JI. U.
Menpeneesa.
11 | Xumuueckue GopMyIibl 1
12 | Xummnueckue GopMyIisl 1




13

BaneHTHOCTE

14

BanentHocTh

15

Xumudaeckue pCaKInu.

16

3aKOH COXpaHEHMS MaCChl BEIIIECTB.
XHWMHUYCCKUE YPABHCHHS

A

Becsl anexTpoHHbIe

17

XHUMHUYECKUE YPABHEHUS

18

TuIbl XUMUYECKUX PEAKIIMH

19

TuIbl XUMHUYECKUX PEAKIIMH

20

[ToBTOpEHKE M 00OOIIECHUE TEMBI
«<HavasbHbIe TOHATHS M 3aKOHBI X UMUK

A L

21

K.p.Ne 1 «HavganbHbIe TOHATHS ¥ 3aKOHBI
XAMUK

BaskHeilnue NpeaACTABUTEC/IN HEOPraHUNYECKUX BEIIECTB. KoaundyecTBeHH

bl¢ OTHOINICHUS B XUMHUH

(18 u)
22 |Bozmyx u ero cocras 1 [Ipubop mst onpeneneHus
COCTaBa BO3JlyXa
23 |Kucnopon 1
24 I1. p.Ne3 «Ilonyuenue, cobupanue u 1
pacro3HaBaHUE KUCIOPOAA»
25 |Oxkcuast 1
26 (Bomopon 1
27 | ILp. Ned «Ilonyuenue, cobupanue u 11
pacro3HaBaHKE BOJOPOJIa»

28 | Kucnotsr 1 udpoBoii MUKPOCKOIT
29 | Conm 1
30 |KosmuecTBo BemniecTBa 1
31 |Pemenue pacueTHBIX 33124 1
32 |MomnsipHbIil 00bEM 1

ra3o00pa3HbIX BEIIECTB
33 |PacuéThl M0 XUMHUYECKUM 1

YpaBHEHUSIM
34 |PacuéThl M0 XUMHUYECKUM 1

YpaBHEHUSIM
35 [Boxa. OcHoBauus 1
36 |PactBophl. MaccoBas momns 1

pacTBOPEHHOTO BEWIECTBA
37 | ILp. Ne 5 «IIpuroToBieHne pacTBOPOB 1

COJIEM C MX 3aJJaHHOW MacCOBOM JOJIEW»
38 |O000mEenne U cucTeMaTh3alns 3HaHUI 1

o Teme: «BakHelne npeacTaBuTenn

HEOPTaHMYECKUX BEIIECTB.

KonnuecTBeHHBIC OTHOIICHUS B XUMHI)
39 |K.p.Ne2 o reme: «Baxneimme 1

MPEJICTAaBUTENIN HEOPTAHUYECKUX

BemiecTB. KomuecTBeHHBIC OTHOIICHHS B

XUMHM»

OcHOBHBIE KJIacChl HeOprannyeckux coequnenui (10 v)

40 | Okcuppl: KTaccu(UKAIMs U CBOMCTBA 1 Jatuanx pH
41 |OcHoBaHus: Knaccu(uKalus 1 cBOMCTBa 1 Haruuk pH, no3arop

00BEMA KUIKOCTH,




OropeTKa, JaTIuK
TEMIIEPATyphl IIJIaTUHO-
BBIN, JATYUK JABJICHHS,
MarHmuTHas MceliaJkKa

42

Kucnotel. Kimaccudukanus kuciaor

43

CBoiicTBa KUCIIOT

4

Knaccudukanus comneit

45

CBoiicTBa cojiel

46

I'eneTnueckas cBI3b MCXKAY KilaCCaMU
HCOPTaHNYCCKUX BCIICCTB

A e

47

I1.p. Ne 6 «Perienue
AKCIIEPUMEHTAIBHBIX 321349

48

O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUI
1o Teme. «OCHOBHBIE KJIaCChI
HEOPraHWYECKUX COCIMHEHUI

49

K.p. Ne3 1o teme: «OCHOBHBIE KIacChI
HEOPraHWYECKUX COCAUHEHUI

Iepuoauyeckuii 3akon u Ilepunoanyeckas cucrema
cTpoeHue aroma (8 v)

XUMHNYECKHUX 3JI€EMEH

ToB /. 1. MeHaesieeBa n

50

EcTrecTBenHnnle cemelicTBa
XUMHUYECKHUX DJIIEMEHTOB.
AMQOTEpHOCTH

1

51

Otkpseitue J1. 1. MenneneeBpiM
[Tepuoauyueckoro 3akoHa

52

OcHoBHBIE CBCACHUA O CTPOCHHUU
aTOMOB.

53

CTpoeHue MEKTPOHHBIX YPOBHEH aTOMOB
XUMUYeCKHX dJ1eMeHTOB No«Nel-20 B
tabnuue J[. 1. Menaeneena.

54

[Teproanueckuii 3aK0H
J. . MenneneeBa u cTpoeHre aToMa

55

XapakTepucTuKa XUMHYECKOTO
DJIEMEHTA Ha OCHOBAHMH €T0 NOJIOKEHUS
B [lepnonnueckoii cucreme

56

XapakTepucTUKa XUMUYECKOT0 DJIEMEHTA
Ha OCHOBAHMUU €T0 IOJIOKEHUS B
Ilepuonnueckon cucTeme

57

3nauenue [lepuoandeckoro 3akoHa u
[lepnonnueckoi CUCTEMBI XUMUYECKUX
anemenToB /I. 1. Menaeneera

Xumuueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peaknuu (11 1)

58

Honnas xuMudeckast cBsI3b

1

JaTuuk TemrepaTypbl
IIJIATUHOBBIN, JATYUK TEM-
repaTypbl TEPMOIIAPHBII

59

KoBanenTHas xumpudeckas CBsI3b

60

KoBanenThas MoJIsIpHasd XUMUUICCKast
CBA3b

61

Merannnueckas XUMHYECKasl CBI3b

62

CreneHb OKUCIICHUSA

63

OKHUCIIUTENEHO- BOCCTAHOBUTEIBHBIC
peakiuu




64

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE
peaKIuu

65 |O0o0IeHre U cucTeMaTu3aus 3HaHuH
o TeMaMm: «II3 u TICXD» u «CrpoeHue
Bemectsa. OBPy»
66 | KontponpHas padota mo temam: «I13 u
I[ICX9» u «Ctpoenue Bemecrra. OBP»
67 | Pemenue pacyeTHBIX 337124
68 | [IlpomexxyTouHas arTecTanus
Pezepe — 2 uaca - «Pewenue pacuemuvix 3a0a4»
Xumus 9 kinace
Ne Tema ypoka Ko | [dara | [JomaumH Hcnoabn3oBanue
n/ 4eCTB | MPOBeN ee 000opy/0oBaHMsI LIEHTPA
n 0 e€HHsl | 3aJaHue «Touka pocra»
4acoB
1 2 3 4 5
1 | Knaccudukanusi HEOpraHm4IeCKux 1
BEIIECTB M UX HOMEHKJIATypa
2 | Kmaccudukamus XuMHYECKUX peaKIuit 1
10 Pa3JIUIHBIM OCHOBAHUSIM
3 | BxogHas auarHoctuyeckas pabora 1
4 | IToHsATHE O CKOPOCTH XUMHUUYECKON 1 [TpubGop st ni-
peaxiuu. JIOCTPALUN 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOM
peaKIu OT YCIOBHM
5 | Karamus 1
XuMnuyeckue peakuuu B pacrpopax (10 u)
6 DNEeKTPOIUTHYECKAS 1 JlaTuuk TeMmepatypbl
JTIACCOLAAIAS TJIATUHOBBIN
7 OCHOBHBIE TIOJIOKEHUS] TEOPUU 1
ANEKTPOIUTHICCKON TUCCOITUAITTT
(ToH)
8 [Xumuueckue CBOWCTBAa KHCIOT B CBETE 1 JlaT4mk 351eKTpo-

IO/ IIPOBOJHOCTH, J03aTOP
00BEMa JKUIKOCTH, Or0-
peTka

9 [Xumuueckue CBOWCTBAa KHCIOT B CBETE 1
IO/

10 Xumuueckue CBOWCTBA OCHOBAaHUU B 1
CBETE TEOPUHU ANEKTPOIUTUYECKON
TICCOITUAIIUU

11 XumMuueckwe CBOWCTBAa COJieH B CBETE 1
TEOpUU ANEKTPOIUTUIECCKON
ITCCOITAITIT

12 | IlonsaTue o ruaponuse coyuei 1

13 | I1.p. Ne 1. Pemenne sKcriepuMeHTaTbHBIX 1

3a/1a4 1Mo TeMe «INEKTPOTUTUYECKAS
JTUCCOITHAITASD)
14 | OO6oOmeHne u cucTeMaTu3anus 3HaHu| 1




o TeMe «XUMHYECKHE PCaKknuu B
PacTBOpaAX SJICKTPOJIUTOB»

15 | K.p.Ne I mo teme «XumMuueckue 1
pEaKIy B PACTBOPAX IIIEKTPOIUTOBY
HemeTanbl 4 ux coeqnHenus (25 4)
16 (OOmias xapakTepuCTUKa 1
HEMETAJIJIOB
17 | O0mmasn 1 Anmapar JJis IpoBeACHUs
xapakTepucTuka anemMeHToB VIIA XUMUYECKHUX MTPOIIECCOB
IPYIIIBI — T'AJIOT€HOB (AIIXP)
18 | CoenuHeHus rajoreHoOB 1 JlaT4uuk XJI0pHa- HOHOB
19 | ILp.Ne 2. «M3yueHue CBOHCTB COJISTHOM 1
KHCIIOTBD)
20 | OOmras xapakTepUCTHKA JIEMEHTOB VI 1 Anmapart 11 mpoBeCHUS
A - xanbkoreHos. Cepa XUMUYECKHUX PEaKLUN
(AITXP), mpubop ans
MOJTyYCHUS Ta30B WU
anmnapar Kunna
21 |CepoBomopoa u cynbpusl 1
22 |KucnopoiHble COSTUHEHUS CEePBI 1
23 | ILp. Ne 3. «/3yueHne CBOWCTB CEpHOM 1
KHCIIOTBD)
24 | Ob6mas 1 Tepmopesucrop-
XapaKTePUCTHKA XUMUYECKUX IJIEMEHTOB HBII JaTUYMK TEM-
VA rpynmnsl. A3ot 1epaTypsl, JaTYUK
pH, natuuk 3mek-
TPOIIPOBOHOCTH,
anmapar JJis Ipo-
BEJICHUS XUMUYEC-
CKHUX pEaKLHi
(AIIXP), maraur-
Hasl MelllajKa
25 | Ammuak. Comt aMMOHHS 1 Jlatuuk anexTpo-
MPOBOJHOCTH
26 | ILp.Ne4 «Ilonyuenue amMmmuaka u 1
W3Yy4YEHHUE ETO CBOMCTB)
27 | Kucnopoacoaepxaiirie COeTUHEHUS 1 JlaTuuk HUTpAT-
a3ora HMOHOB
28 [Kucnopoacoaepskaiire CoeIMHEeHUs a30Ta 1
29 | ®ochop 1 ero CoeAMHCHUS 1
30 | OOmias 1
XapakTEepUCTUKa dJeMeHToB [V A-
IpyNIbl. YTIIepos
31 | KuciopojcoiepxaIiye coeTHHCHUS 1
yriaepoja
32 | IL.p. Ne 5. «ITomydeHHE YTIACKUCIOTO 1
ra3a ¥ U3y4eHue ero CBONCTBY
33 | YraeBoaopoabl 1
34 | Kuciopojcoepxaniie  OpraHHYecKue 1
COCJTMHEHUS
35 | KpemHwMii 1 ero COeTMHEeHIS 1




36 |CunukaTtHas 1
MPOMBINIIICHHOCTh
37 | ITonyueHue HeMeTaIOB 1
38 [[TonyyeHue BaKHEHITUX 1
XMMHUYECKHUX COCTUHEHHI
39 06006menue o Teme «HemeTasl U ux 1
COECTUHEHUS
40 | K.p. Ne2 1o Teme: «HemeTamibl u ux 1
COEJTUHEHUS
MeTtanibl u ux coequHeHus (17 4)
41 [[Monoxenune meramioB B [lepuoanueckoit 1
CUCTEME, CTPOEHHE aTOMOB U KPUCTAJIJIOB
42 00mue XMMHYECKHEe CBOMCTBA METAJIJIOB 1
43 |O0mas xapakTepUCTHKA 1
[ISJIOYHBIX METAJIJIOB
44 | O6mas xapakTepucTHKa 1
IEJIOYHBIX METAJIJIOB
45 |00mas xapakTepuCTHKa 1
[IeJTIOYHO3EMETbHBIX
METaJIJIOB
46 | OOmas xapaKTepucTUKa 1
IETIOYHO3EMETbHBIX
METaJIJIOB
47 | YKéctkocTh BOIBI U CIIOCOOEI €€ 1
yCTpaHEHUS
48 | ILp.Ne 6. «IlomyueHue »KecTKOM BOIBI U 1 JlaTuuk s1exTpo-
CHIOCOOBI €€ yCTpaHEHUS MIPOBOJAHOCTH,
MarHuTHas Me-
majika, npudop
JUTSI TIOJTYICHUS
ra3oB WM afmma-
par Kunmna
49 |ATIOMHUHHUH U €r0 COeqUHEHNS 1
50 DKeneso 1 JlaTuuk naBieHMS
51 |Coenunenns xemnesa 1
52 [Lp. Ne 7 «Pemenue 1
DKCIIEPUMEHTATIBHBIX 33124 TI0 TEME
MeTtajutb»
53 [Koppo3usi METaIOB U CHOCOOBI 3alTUTHI 1
OT HEE
54 [Metasuibl B IpUpOJIE. 1
55 [[loHsiTHE O METAJUTYPIUU 1
56 |0600mmenue 3HaHuM 10 TeMe «MeTamabDy 1
57 [KonTpousbHas paboT 3 1o Teme 1
MeTtajutb»
XuMus M OKpy:xkaomas cpeaa (2 4)
58 Xumudeckas  OpraHu3anus  IUTAHETHI 1
3emuist
59 (Oxpana 1




OKPY’KaroIled cpeaipl OT XMMHUYECKOTO
Barpsi3HEHUS

O06001eHNe 3HAHUI IO XMMHUH 32 KypC OCHOBHOM IK0JbI. [ToaroroBka k OcHOBHOMY
rocy1apCcTBeHHOMY IK3aMeHY

(019) (79)

60 BemecTBa 1
61 [Xumuueckue peakuuu 1
62 |OcHOBBI 1

HEOpTaHUYeCKOMH

XUMHH

(OcHOBBI 1

HEOpPraHUYeCKOM

X MHH

[ToBTOpEHKE M 0000IICHUE IO TEME. 1

[TonroroBka K KOHTPOJIBHOU paboTe

Kontposbnas paboraNe4 «torosas mo 1

KypCY OCHOBHOM HIKOJIBD)

AHaIH3 KOHTPOJILHOU PabOTHI. 1

[TonBeneHnue UTOroOB roja.

Pe3epBHOE BpeMs 2

8. Onucanue y4e0HO-MeTOAUYECKOT0 H MATEPUATBLHO-TEXHUYECKOT0
odecreyeHusl.

YMK «Xumusa. 8 knaccr

1. Tabpuensn O. C. Xumus. 8 xmacc: yueOHUK a1 oOmieoOpasoBarenbHbIx opranmsanuii / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CrankoB. — M.: IIpocsemienue, 2021

2. Tabpuensa O. C. Xumusa. Meroauueckoe mocobue Ui 8 Kiacca ydeOHoe mocoOue Juis
obmeoOpa3zoBarenbHbIx opranuzanuii / O. C. I'abpuenss, U. B. Akcénona, . I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

3. Taopuensta O. C. Xumusa. COopHUK 3aa4 W yINpaXHCHHWH. 8§ Kiacc: yuyeOHOe mocobwe yis
oOmieoOpa3oBarenbHbix opranuzanuit/ O. C. I'abpuensn, Y. B. Tpuryouak M.: Ilpocsemienue,
2019

4. Tabpuensn O. C. Xumus. Terpans i 1a00paTOPHBIX OIMBITOB M MPAKTHYECKHX paboT. 8 Kiacc:
yuebHoe nocobue /i o0iieodpazoBarenbHbix opranuzanuii / C. ['abpuensn, U. B. Akcénona, 1.
I'. OctpoymoB. — M.: IIpocBemenue, 2019

5. Tabpuenssu O. C. Xumumsa. Pabowas Terpamp. 8 kiacc: yueOHoe mocoOue JUIs
obmmeoOpa3zoBarenbHbix opranuzanuit / O. C. T'abpuemnsn, C. A. Craankos, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

YMK «Xumusa. 9 knacc»

3. Taopuensna O. C. Xumus. 9 xiacc : yaeOHUK 1 00meoOpa3oBarenbHbix opranm3anmii / 0.  C.
lNabpuensa, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2021

4. Taopuensa O. C. Xwumusa. Mertomudeckoe mocobue it 9 kimacca: ydeO. mocoOue st
obmmeoOpa3zoBatenbHbIx opranuzamnuii / O. C. I'abpuensn, . B. Akcénosa, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

5. Tabpuensa O. C. Xumusa. COOpHHMK 3a7au W yHpakHeHUil. 9 kmacc : ydeOHoe mocobue uis




obmeobpazoBarenbubix opranuzanuii/ O. C. I'abpuensn, M. B. Tpury6uak. M.: TlpocBemienue,
2019
6. Tabpuensa O. C. Xumus. Tetpaap 1t 17aO0paTOPHBIX ONBITOB U MPAKTHYECKUX paboT. 9 kiacc :
yuebHoe rmocodue s o0reodpazoBarenbHbIx opranusanuii /O. C. I'abpuensH, 1. B. AkcéHoBa,
N. T. OctpoymoB. — M.: IIpocsenienue, 2019
7. Tabpuensn O. C. Xumus. Pabouas rerpans. 9 kinace : yaeOHOe mocoOue ist
obmeobpaszoBarenbHbIx opranuzanuii / O. C. ['abpuensn, C. A. Crnagkos, U. T'.
OctpoymoB. — M.: IIpocsemienue, 2019
Hugpopmayuonnwie cpeocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpeacraBnensl pyOpuKu: COBETh aDUTYPHEHTY, YUUTEIIO XUMUH,
CIPaBOYHHK (O4€HB OOJIbIIAst TO00PKA TAOJIHII U CIIPABOYHBIX MaTEpPHAIIOB), Becesast XMUMHUS, HOBOCTH,
OJIMMITHAIBI, KyHCTKamepa (Macca HHTEPECHBIX UCTOPUICCKUX CBEIICHHIA).
2. http://www.hij.ru XKypnan «Xumust 1 5KM3HbY» MOHATHO M 3aHUMATEIHHO PAaCCKa3bIBaeT 000 BCEM
MHTEPECHOM, YTO NMPOUCXOUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DaexkTpoHHbIit KypHaT «XUMUKH U XUMHSI», B KOTOPOM
MPEJCTaBICHO MHOXKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIBHON HH(OpPMAIINH, TIO3BOJIAIONICH YBIICYbh YUSHHUKOB SKCIIEPUMEHTAIBHOM
YacThIO TPEAMETA.
4. http://c-books.narod.ru BceBo3moskHast auTepaTypa Mo XMMHH.
5. http://www.drofa-ventana.rull3BecTHOE H3MaTENBCTBO YIeOHO# auTepaTypbl. HOBUHKM Hay4HO-
MOMYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XUMHH.
6. http://1september.ru XypHan 1uist yaurtesnei u He TOIbKO. bolbIoe Kom4ecTBo paboT YICHHUKOB, B
TOM YHCJIC U UCCIIEIOBATEIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKONIBbHBIN TOPTAJ CO CChIIKAMHU Ha
o0pa3oBaTeNbHbIE CAaNUTHI 110 XUMUH.
8. www.periodictable.ru COopHUK cTaTell 0 XUMHUYECKUX dJIEMEHTaX, HIUTFOCTPUPOBAHHBIN
HKCIEPUMEHTOM

Ilepeuenn J1abopaTopHOro 060py10BaHusl, NP BHINOJHEHUHN NPAKTHYECKUX padoT 1o
XHMHH 32 KYPC OCHOBHOM 001IeH IIKOJIBI.

1.ITpubopsl 1 06opya0BaHHE ISl MPAKTUYECKON PabOTHI.
O6opynoBanue:

e MuxkponabopaTopus XUMHUYECKas;

e MPOOUPKHU CTEKIISTHHBIE;

e KOIOBI KOHUYECKHUE;

e CTakaHbl CTEKJISIHHBIE Ha 50 MI1;

e TAJIOYKH CTEKJISHHBIE;

e TpYOKH COEMHUTEIbHbIC: CTEKISIHHbIE, PE3HHOBBIE;
e MPOOKHU PE3UHOBBIE;

e  CIMPTOBKU;

e JIEpXKAJIKU JUIS TPOOUPOK;

e  ILTaTHUB JIAOOPATOPHBIN;



e  IITATHB JJII MPOOUPOK;
e BOpPOHKA CTEKJISTHHAS,

e (uabTp;

e  CIIHYKH;

e acOecToBast CETKa;

e JIYYHHKH.

2.PeakTuBEI:

e KHUCIJIOTHI: COJISTHAsI, CEpPHAs, a30THAS;

e IIEJIOYU: TUAPOKCH]T HATPHS, TUIPOKCH]T KAIBIIUS;

e ocuoBauus: ruapokcua meau (I1) , ruapoxcu xenesa (111);

e couu: KapOOHAT KaJIbIUs, XJIOpua HaTpus, xiopua meau (1), aurpar cepebpa, Xmopun
Oapusi, kapOOHAT HATPHUSI, XJIOPHU ATFOMUHHS,
MIepMaHTaHaT Kallis, HUTPAT KaJIHsl, MeIHBINA Kyrmopoc, cyiabdat xenesa (III), cynsdar
uHKa, cynepdocdar, ammuadHas ceiMTpa, MOUYeBHHA (KapOaMuT), XJIOPHT KaJHs,
cynb(haT HATPUs, CHIIMKAT HATPHS, CyTb(aT ATFOMIHIS,

e TPOCTHIE BEIIECTBA: YTOJib, IUHK, KeNe30, ATIOMUHUN, MarHUui, MeJlb, CBUHEII,
e CJIOKHBIE BEHIECTBA: MpaMop, caxap;

e  UHIUKATOPHI,
e okcunasl: menu (II), okcua mapranua

3.0Oprannyeckue BeNecTBa:

e  COJM: ameTraT HAaTpus, PEHOIIAT HATPHS,

e KHCJIOTBI: YKCYCHAasi KUCJIOTa, MypaBbUHAsI KUCIIOTA, OJICHHOBAS;
[ CHI/IpTI)II 9TaHOJI, HSOHCHTHHOBBIﬁ, FJII/IIIepI/IH, HpOHaHOJI;

e 0Oen3zodn, (eHom;

e YIJICBOJBI: Kpaxmall, IIIF0K03a, caxapo3a.

4.TCO:

e KommbroTep

® TIPOEKTOP

DnekTpoHHbIe mocoous, CD-aucku mno remam:
-HEOpraHUYeCKass XUMHsI,;

-Opranudeckasi XuMus;

-001ass XuMHusl.

9. Ilnanmpyemble pe3yJbTaThl OCBOEHHS Y4eOHOI0 nmpeaMeTa

[To 3aBepiieHNI0 Kypca XMMUHU Ha 3TaHE OCHOBHOTO 00111er0 00pa30BaHus BHITYCKHUKH OCHOBHOM
ITKOJIBI JTOJDKHBI OBJIAJIETh CIEAYIONIMMHU PE3yIbTaTaMu:



. JIuunocmmuuie pesynomamoi:
1) ocosnanue cBoeii STHUYECKOI IPHHAIEKHOCTH, 3HAHHE MCTOPUHM XUMHH M BKJIaJ1a POCCHIICKOM
XMMHMYECKON HAYKH B MUPOBYIO XUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOIICHHUS K TIO3HAHWIO XMMHUH; TOTOBHOCTH U CIOCOOHOCTH
o0yyJaroImuxcs K CaMOpa3BUTHIO U CaMOOOPa30BaHHIO Ha OCHOBE U3YUEHHBIX (DAaKTOB, 3aKOHOB U TEOPUI
XMMHU; OCO3HAHHOTO BBIOOPA M MMOCTPOECHUE UHANBHIYaTbHON 00pa30BaTeIbHON TPACKTOPHUH;
3)  gopmuposarie NENOCTHON ECTECTBEHHO-HAYIHOW KApTHHBI MHPA, HEOTHEMJIEMOM YacThIO
KOTOPOH SABJISIETCSI XUMHUUYECKAsi KAPTUHA MUDA;
4) oenadenue cOBPEMEHHBIM S3BIKOM, COOTBETCTBYIONIUM YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
IIPAKTUKH, B TOM YUCJIE U XUMUYECKHM;
5) oceoenue counanbHBIX HOPM, TIPABHJI IOBEACHHUS, POJIE ¥ (GOPM COLMABHOMN KU3HU B COLIUYME,
MPUPOJIC U YACTHOM JKM3HU HA OCHOBE SKOJIOTMYECKOH KYIbTYphl U 6€301acCHOTO 0OpalieHus ¢
BEILIECTBAMM U MaTepUaIaMu;
6) @opmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOILIEHUM CO CBEPCTHUKAMM U B3POCIBIMU
B IIpoliecce 00pa3zoBaTeIbHOM, 00LIECTBEHHO MOJIE3HOM, yueOHO-H1CCIe10BaTeNbCKOM, TRBOPUYECKON U
JOPYTUX BUAOB JEATEIBHOCTH, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemnuie pezynomameor:
1) onpedenenue neneii cobcTBEHHOro 00yYEHHUS, HOCTAHOBKA M (POPMYIMpPOBAHHE ISl Ce0s HOBBIX
3ajady;
2) naanuposanue TyTel JOCTHKEHUS KEIAEMOT0 PE3yJbTaTa 00y4eHHs XUMUK KaK TEOPETHIECKOTO,
TaK M HKCIIEPUMEHTAILHOTO XapaKTepa;
3) coommecenue cBOMX NEHCTBUI C MIIAHUPYEMBIMM PE3YIbTATAMU, OCYUCCMETeHe KOHTPOIS CBOEH
NeSITeIbHOCTH B IIPOLIECCE JOCTHXKEHUS pe3ysbTara, onpedeneHue cioco00B AeUCTBUM MTPH BBINOIHEHUH
1a00paTOPHBIX U MPAKTHYECKUX Pa0OT B COOTBETCTBHH C NMPABHIIAMH TEXHUKH 0€30IaCHOCTH;
4) onpedenenue NCTOUHUKOB XMMHUYECKOH MH(OPMAIIUH, TIONYdEHHE U aHAIU3 €€, CO3aHNe
WH(POPMAIIMOHHOTO MPOJYKTA M €ro MPEe3eHTAIINS;
5) ucnonvsoearnue OCHOBHBIX MHTEILIEKTYATbHBIX OTIEPAIIUI: AHAIIM3a M CHHTE3a, CPABHEHHUS U
CHCTEMaTH3all1, 0000IEHHS U KOHKPETH3AINH, 8blA61eHuUe TIPUINHHO-CIIEJICTBEHHBIX CBSI3eH 1
nocmpoenue JOTUIECKOT0 PacCyKICHUS U YMO3aKIIOUEeHUS (MHAYKTUBHOTO, IEAYKTUBHOTO U TI0
aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAYYHOTO COJICPKAHNUS;
6) ymenue co3naroT, IPUMEHSATH U NPeOOPa3OBLIBATH 3HAKU U CUMBOJIBI, MOJICJIH M CXEMBI [T PELICHHS
y4eOHBIX M MTO3HABATENbHbIX 33/1a4;
7) ¢opmuposanue n pazeumue 3K0IOTHYECKOTO MBIILICHUS, yMEHHE IIPUMEHATH €I0 B TI03HABATENIBHOIM,
KOMMYHHUKAaTHBHOH, COIIMATBHOM MpakTHKe U MPOo(ecCHOHATBHOIN OpUeHTaluY;

8) zenepuposanue uneit u onpenenenue cpeicTB, HEOOXOIUMBIX ISl HX peaH3allkH.

H1. IIpeomemnvie pesynomamer:

BbinmyckHUK HayuHTCS:

® XapaKTepu30BaTh OCHOBHBIE METO/IbI MO3HAHUS: HaOJIOJCHNE, U3MEPEHHE, IKCIIEPUMEHT;

® ONUCHIBATH CBOICTBA TBEPIBIX, KUIKUX, FA3000pa3HBIX BEILECTB, BHIJEISAS UX CYIIECTBEHHbBIE
MIPU3HAKY;

® PpaCKpbIBATb CMBICII OCHOBHBIX XMMHUYCCKHUX MMOHATHH «aToM», «KMOJICKYJIa», «XUMUYECKUHN



JJIEMEHT»,  «IIPOCTOE BEILECTBO», «CI0KHOE BEILECTBOY, «BAJIEHTHOCTD), «XUMHUYECKAs
peaxkuus», UCIO0JIb3Ys 3HAKOBYIO CUCTEMY XUMMH;

PacKpbIBaTh CMBICII 32aKOHOB COXPAaHEHHS MACCHI BEILECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOPHH;

pasnuyaTh XMMUYECKHE U (PU3HUECKUE SABIICHMUS;

Ha3bIBaTh XUMUYECKHUE DJIEMEHTBHI;

OIIpEeIeNIATh COCTAaB BELIECTB 0 UX (hopMyiam;

OIIPEAEIATh BAJICHTHOCTb aTOMa 3JIEMEHTA B COCIUHEHUAX;

OIIpEAEIATh TUI XUMHUYECKUX PEAKIIH;

Ha3bIBaTh IPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUUECKUX PEAKLIU;

BBISBJIATH IPU3HAKH, CBUJETEIIBCTBYIOLIME O IPOTEKAHUU XUMUYECKOU PEaKLuu IpU
BBIIIOJTHEHUM XUMHUYECKOI'0 OIIbITa;

COCTaBJIATh (POPMYJIbI OMHAPHBIX COCIMHEHUH;

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIuil;

co0uoaTh mpaBuiia 0€30MacHON PadOThI IPU MPOBEICHUH OTIBITOB;

I10JIb30BaThCs J1AOOPATOPHBIM 00OPYIOBAaHUEM U IOCYI0M;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIUUCIIATH MACCOBYIO JIOJIIO XUMHUYECKOTO 3JIEMEHTA 110 (JOPMYIIe COCAMHEHUS;
BBIUUCIIATH KOJMYECTBO, 00BbEM HIIM MACCy BEIIECTBA MO KOJIMYECTBY, 00bEMY, MacCe PeareHTOB
WM NIPOJIYKTOB peaKLnu;

XapakTepu30BaTh (HU3NUYECKHE U XUMHUECKUE CBOICTBA MIPOCTHIX BEIECTB: KUCI0pOJa U
BOZOPOJA;

[0JIy4aTh, COOMpaTh KUCIOPOA U BOJOPO;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: KUCIOPOA, BOAOPO/;
pacKpbIBaTh CMBICI 3aKOHa ABOTaipo;

PacKpbIBaTh CMBICI OHATUH «TEII0OBOM 3 (eKT peakuny, «MOJSPHBIA 00BeM»;
XapaKTepu30BaTh PU3NYECKUE U XUMUUECKHE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHS «PaCTBOPY;

BBIYHCIISATH MACCOBYIO JIOJIIO pPAaCTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MaCCOBOM J10JIEN PACTBOPEHHOTO BEILIECTBA;
Ha3bIBaTh COEAMHEHMS U3YUEHHBIX KJIaCCOB HEOPraHUYECKUX BEIIECTB;

XapakTepu3oBaTh (PU3NYECKHe U XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
BEIIIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

OIIpEAEIATh NPUHAUIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIACCy COEANHEHUI;
COCTaBJIATh (POPMYJIbl HEOPTrAaHMUYECKUX COEAMHEHUN N3YUYEHHBIX KIJIACCOB;

MIPOBOAUTH OMBITHI, MOJITBEPKIAIOIINE XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIacCOB
HEOpPraHMYECKUX BEILECTB;

pacrno3HaBaTh OIBITHBIM ITyTEM PaCTBOPBI KMCIIOT U IIEJI0UEH 110 U3MEHEHUIO OKPACKU
WMHMKATOPA;

XapaKTepU30BaTh B3aUMOCBSI3b MEXY KJIaCCAMU HEOPTaHUYECKUX COEANHEHNUI;
packpsiBaTh cMbIci [lepuonnueckoro 3akona . 1. Menneneesa;

OOBSACHATH (PU3UYECKHI CMBICII aTOMHOTO (TIOPSIIKOBOI'0) HOMEpa XUMUYECKOT0 JIEMEHTA,
HOMEPOB I'PYIIBI M Ieproia B nepuoandeckon cucreme /1. 1. Menpaeneena;

OOBACHATH 3aKOHOMECPHOCTHU UBMCHCHHA CTPOCHUSA aTOMOB, CBOMCTB 3JICMEHTOB B npeaciax



MaJIBbIX TIEPUOAO0B U TJIABHBIX MOJTPYIIIT;

® XapaKTepuU30BaTh XWMHUYECKHE 3JIEMEHTHI (OT BOJAOPO/A IO KAIbIHsI) HA OCHOBE X TIOJIOKCHHS B
nepuoanueckoii cucreme [1. 1. MenneneeBa u 0COOCHHOCTEH CTPOCHHS KX aTOMOB;

®  COCTaBJIATH CXEMbI CTPOEHMS aTOMOB INepBbIX 20 371eMEHTOB neproaudeckoi cucremst 1. .
MeHnpeneena;

® PACKpPBIBATH CMBICI MOHITHI: «XUMUYECKASI CBS3bY, <«AJIEKTPOOTPULATEIHLHOCTHY;

® XapaKTepHU30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTB OT THUITA KPUCTAITMIECKOM
pelETKY;

® ONpeAessTh BUJ XUMUYECKON CBSI3M B HEOPIraHUYECKUX COCIMHEHUSX;

® U300pakaTh CXEMBbI CTPOCHHS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMHU BUIAMU XHMHUYECKUX
CBS3EH;

® PACKpPBIBATH CMBICI MOHITHH «MOH», «KATUOHY», «AHUOH, «IJEKTPOJIUTBI», «HEIJIECKTPOIUTHI»,
«QIIEKTPOJIMTHYECKAS JUCCOIUALINS», KOKUCIUTEIbY, «CTEINEHb OKUCICHUS), «BOCCTAHOBUTEIbY,
«OKHUCJICHHE)», «BOCCTAaHOBJICHHUE,

® OMpeNeNsITh CTEIIEHb OKUCIICHHUS aTOMa JIEMEHTa B COSIMHEHUU;

® PACKpPBIBATH CMBICI TEOPUU AJIEKTPOTUTUUECKOMN TUCCOLIUALINH;

® COCTaBJIATb YPaBHEHUS 3JIEKTPOJIUTUYECKON JUCCOLMAIMU KUCIIOT, EI0UYEH, COeH;

® OOBSCHATH CYIIHOCTH MPOIIECCa IEKTPOTUTHICCKON JUCCOIMAIIMH U PEAKITNI HOHHOTO OOMEHA;

® COCTaBIIATH IOJHBIC U COKpPAIIEHHBIE MOHHBIE YPABHEHUSI peaKIuii 0OMEeHa;

® OMpeaeIsITh BO3MOXHOCTh MPOTEKAHUS pEaKIIuii HOHHOTO OOMEHa;

® [IPUBOJIUTH PEAKLIUH, IOJTBEPKIAOIINE KAYECTBEHHBIN COCTaB Pa3JIMUYHbIX BEIIIECTB;

®  OMNpEICNSITh OKUCIUTENb U BOCCTAHOBUTEIID;

® COCTaBJIATb YPAaBHEHUS OKUCIUTEIbHO -BOCCTAHOBUTEIBHBIX PEAKIIMIA;

e Ha3bIBaTh ()AaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMHUYECKOM peakinu;

e KJIacCU(UIMPOBATH XUMHUYECKHE PEAKIIUU 110 PA3TMUYHBIM MTPU3HAKAM;

® XapaKTepU30BaTh B3aMMOCBSI3b MEXY COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU HEMETAIJIOB;

® TPOBOJUTH OMBITHI IO MOTYYCHHUIO, COOMPAHUIO U U3YUYEHUIO XUMHUECKUX CBOWCTB
ra3000pa3HBIX BEIIECTB: YTIEKUCIIOTO ra3a, aMMHaKa;

® pacrmo3HaBaTh OMBITHBIM MMyTEM ra3000pa3HbIe BEIIECTBA: YITIEKUCIBINA T'a3 U aMMHUaK;

® XapaKTepu30BaTh B3aMMOCBS3b MEXK]Iy COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAJIIOB;

® Ha3bIBaTh OpPraHUYECKHE BEIIEeCTBa MO UX (OpMysie: METaH, 3TaH, STUJICH, METaHOJI, 3TAHO,
TJIMIIEPUH, YKCYCHAs! KUCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEApUHOBAs KUCTIOTA, OJICMHOBAs
KHCJI0TAa, TIIF0K034;

® OILICHMBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXKAIOLEel Cpe/ibl Ha OpraHUu3M YE€I0BEKa;

® TPaMOTHO 0OpaIaThCs C BEMIECTBAMU B TTOBCEIHEBHOM JKU3HH,

®  OMNpeaeIsITh BO3MOXHOCTh MPOTEKAHMS PEAKIIUi HEKOTOPHIX MPECTABUTEIIEH OPraHUIECKUX
BEILIECTB C KMCIOPOJIOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBaHUSIMU, TaJIOT€HAMM.

BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYNTHCSH:

* 8bI0BUAMD U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUUECKUX C8OLUCNBAX 8eUleCe
Ha OCHOBEe UX COCMABA U CIMPOEHUs, UX CNOCOOHOCMU 6CIYNAMb 8 XUMUYECKUe peakyuu, 0 xapakxmepe u
NPOOYKMAX PATUYHBIX XUMUYECKUX PeaKyull,

* Xapakxmepuzoeams Gewecmea no cocmagy, CMmpoeHuio U C0UCMeam, YyCmaHasIueaom
NPUYUHHO-CTLEOCMBEHHbIE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCTUKAMU 8euecmed;



* cocmasnaims MONEKYIAPHble U NOTHbLE UOHHbIE YPABHEHUS NO COKPAUJEHHBIM UOHHBIM
VPABHEHUSIM,

* NPOCHO3UPOBAMb CNOCOOHOCMb BeUieCmBa NPOSBISMb OKUCIUMETbHbLE UTU
80CCMAHOBUMENbHBIE CBOUCMNBA C YUemOM CeneHel OKUCIeHUs JIeMEeHMO8, BX00AWUX 8 e20 COCMAs;

* cocmasnsims YpasHeHus peakyuil, COOMeencmsayumux nocie008amelbHOCMU NPespayeHuil
HeOpeaHu4yecKux eujecms pasiuiHblx Kiaccos,;

*  B8bIOGUAMD U NPOBEPSNb IKCHEPUMEHMATLHO 2UNOME3bL O Pe3VIbMAamax 6030elcmaus
PA3IUUHBIX PAKMOPO8 HA USMEHEHUe CKOPOCTU XUMUYECKOU peaKyuu,

* uUCnov308ameb NPUOOPEMEHHBIE 3HAHUSL OJISl IKOJOSUYECKU 2PAMOMHO20 NOBEOEHUs 8
OKpyoscarouell cpeoe;

* uUCnob308ams NPUOOPeMEHHbBLE KII0Uesble KOMNEMeHYUU NPU GbINOJHEHUU NPOEKMO8 U
YUeOHO-UCCIe008ameNbCKUX 3a0ay NO U3VHEHUIO C8OUCME, CNOCOD08 NONYYeHUA U PACNO3HABAHUSL
seujecms;

*  00bEeKMUBHO OYEHUBAMb UHGOPMAYUIO O BEUECBAX U XUMULECKUX NPOYeccax,

*  KpumuuecKu OMHOCUMbCSL K NCe8OOHAYUHOU UHpopMayuu, HedoOPOCOBEeCMHOU PEKIAMe 8
CpeoCcmeax Maccosou unpopmayuu;

* 0CO3HABAMb 3HAUEHUE MeOPeMUeCKUX 3HAHUL N0 XUMUU OJi NPAKMUYECKOU 0esimeabHOCmU

yenosexa;
CO3/IAFOT MOJICITM M CXEMBI JUIS PEIICHUs yYeOHBIX U MO3HABATEIIBHBIX 33/1a4; IOHUMAaTh HEOOXOIUMOCTh
COOJTIOICHHS TTPEIITMCAHUH, TTPEUIaraéMbIX B HHCTPYKIIHUSIX TI0 UCIIOJIb30BaHUIO JIEKAPCTB, CPEJICTB
OBITOBOW XVMHUH U JIP.



