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1. TossicHUTEABLHAS 3AMUCKA

Pabouast mporpaMma Kypca XMMUH sl OCHOBHOM IIKOJIBI pazpaboTaHa B COOTBETCTBUU
c @enepaldbHbIM TOCYJApCTBEHHBIM  OOpa30BaTENbHBIM  CTAHAAPTOM  OOIIETrO
oOpa3oBaHus. B Hell Takke YYUTBHIBAIOTCS OCHOBHBIE MJEU U mosioxkeHus [IporpaMmebl
pa3BuTHS W (GOPMHPOBAHWS YHUBEPCAIBHBIX YYEOHBIX JEHCTBUN JUIsI OCHOBHOTO

o0111ero oOpa3oBaHusI.

B cooTBeTcTBHM C O3THMH JIOKyMEHTaMH OOYdYaroliwecs JOJDKHBI OBJIAACTh
npuéMaMu, CBSI3AHHBIMH C OIPEACIICHUEM TMOHSATHUN: OTpaHUYHMBATh WX, OIHUCHIBATH,
XapaKTepu30BaTh W CpaBHUBATh. [aKk Kak XHMHS — HayKa SKCIEepUMEHTaJIbHas,
oOy4aroniecs: J0KHbI OBJIAJACTh TAKUMHU MTO3HABATEIIbHBIMU YU€OHBIMU JCHCTBUSMHU, KaK
AKCIIEPUMEHT, HaOJI0/IeHNe, N3MEPEHHE, OMMCaHNe, MOICIMPOBaHUE, TUIIOTE3a, BEIBOA. B
mpollecce M3y4deHUs Kypca y oOOydaromuxcs MpOA0DKAIT (OpPMHUPOBATHCS YMEHUS
CTaBUTH BOTPOCHI, OOBSACHATH, KIACCU(UIIMPOBATH, CPABHUBATH, OMPEACIATh HCTOYHUKA
uH(opMaIuu, MoixydaTh U aHAIM3UPOBATh €€, TOTOBUTh WH(MOPMAIIMOHHBIA TMPOAYKT,
MPE3EHTOBATh €ro M BECTH JUCKyccuto. CreoBaTeNbHO, NEATENbHOCTHBIM TOAXO/] B
W3YYCHUU XHMHH  CIIOCOOCTBYIOT  JOCTIDKEHHUIO JUYHOCTHBIX, TIPEIAMETHBIX U
MeTaIpeMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

B ocHOBY Kypca moJio:KeHbI CIeAYIONIIe HaeH:

® MaTepuaabHOE CIUHCTBO M B3aMMOCBSI3b OOBEKTOB U SIBJICHUI TIPUPOJIHI;

e Beaylias pojib TEOPETHUECKUX 3HAHWUU JIJIi OOBSICHEHUS U MPOTHO3UPOBAHUS
XUMUYECKUX SIBJICHUH, OLIEHKH MX MPAKTUYECKON 3HAYNMOCTH;

® B3aMMOCBS3b KQYECTBEHHOW W KOJWYCCTBEHHON CTOPOH XUMHUYECKUX OOBEKTOB
MaTePHAIBHOTO MUPA;

® pa3BUTHE XWMHUYECKOW HAyKW W TIPOU3ZBOJCTBO XUMHUYECKUX BEIIECTB
Y MaTepHaioB JUIsl YAOBIETBOPEHUS HACYIIHBIX MOTPEOHOCTEH YeIoBeKa U
00111eCcTBa, PEIICHUS TJI00ATBHBIX MPOOJIEM COBPEMEHHOCTH;

® TCHETUYECKas CBSI3b MEXK/y BEIIeCTBaAMU.

OTH uAeW peanu3yrTCs B KypCce XMMHH OCHOBHOW IIKOJBI MYTEM JOCTHIKEHUS

CICIYIOIINX LeJIeH:



* Qopmuposanue y ydaluuxcsi XMMUYECKOW KapTUHBI MUPA, KaK OPraHMYECKOW 4acTu
€ro LEJIO0CTHON €CTECTBEHHO-HAYYHOU KapTHHBI.

* Pazeumue TI03HABATENIbHBIX WHTEPECOB, WHTEJUIEKTYAJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN yyaluxcsi B MPOLECCE U3YyYEHUS] MU XMMHUUYECKON HayKu U e€ BKJIazaa B
COBPEMEHHBIM HAyYHO-TEXHUYECKUI mporpecc; GopMupoBaHHE BaKHEUITUX JIOTUYECKUX
onepauuii MbIIUIEHUs (aHAJIU3, CHHTE3, 0000IEHNE, KOHKPETH3alusl, CPABHEHUE U p.) B
poLecce IO3HAHMS CUCTEMBl Ba)KHEMIIMX ITOHATUM, 3aKOHOB M TEOPUM O COCTaBe,
CTPOEHUHU U CBOMCTBAaX XUMHUYECKUX BEILIECTB.

* Bocnumanue yOeXIEHHOCTH B TOM, YTO NPHUMEHEHUE NOJYYEHHBIX 3HAHUH U
YMEHUH 10 XMUMUHU SIBJIETCS OOBEKTUBHOM HEOOXOJUMOCTBIO /ISl O€30MacHOM paboThI C
BEILIECTBAMH M MaTepuajgaMu B ObITY U Ha POU3BOJICTBE.

» [I[poekmuposanue u peanuzayus BBITYCKHUKAMU OCHOBHOM IIKOJIBI JIMYHOU
0o0pa3oBaTeNbHON TpPAaeKTOpUU: BbIOOP mpoduis oOydeHHs B CTaplield IIKOJIE WU
po(hecCHoHATBHOTO 00Pa30BaATEIBLHOIO YUPEKICHUS.

* Osnaodenue KAH04eblMU KOMNnemeHYusamu: y4e0HO-T103HABATEIbHBIMH,
MH(}OPMAMOHHBIMH, IEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATHUBHBIMH.

JUist  MOCTWXKEHHST 3THX IeJell B Kypce XHMHUU Ha CTYNEHH OCHOBHOTO OOIIEero
oOpa3oBaHUsI pENIAOTCs CIACAYIONINE 3aJau:
* (opmMupyrOTCS 3HaHWS OCHOB XMMHYECKOW HAYKHM — OCHOBHBIX (DAKTOB, TTOHSITHH,
XUMUYECKUX 3aKOHOB U TEOPUH, BEIPAKCHHBIX MIOCPEACTBOM XUMUUYECKOTO SI3bIKA;
* pa3BuBalOTCI yMeHUA HaOmomgath HOOBIACHIIOT XHMHYECKUE  SIBJICHUS,
IPOUCXOIAIINE B IPUPOJIE, TAOOPATOPHBIX YCIOBUSIX, B OBITY U Ha MPOU3BOJICTBE;
*  TpUOOPETAIOTCS CIENHMAIbHBIE YMEHHUS U HABBIKH 1O 0€30MacHOMY OOpAaIIeHHIO C
XUMUYECKMMHU BEIIECTBAMH, MaTeprajgaMu | MPOIECCaMU;
* (opmupyercs ryMaHUCTUYECKOE OTHOIICHUE K XUMUU KaK TIPOU3BOIUTEILHOMN CUIIE
00111eCTBa, C TOMOIIBIO KOTOPOU pelIaroTcs riio0aibHbIe MPOOJIeMbl YEJIOBEYECTBA;
* OCYIIECTBIISICTCS HWHTETpAIlds XMMHYCCKOW KapTUHBI MHUpa B CIUHYIO HAyYHYIO
KapTUHY.
PaGouass mporpamma peanuszyercss Ha ocHoBe YMK co3gaHHOro - mojg
pykoBozactBoMI abpuensuaO.C.
1. Tabpuensa O. C. Xummsa. 8 kmacc : ydeOHUK i 001e00pa3oBaTeIbHBIX
opranmzanuii / O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnamkoB. — M.:
ITpocenienue, 2021



2. Tabpuensu O. C. Xumus. 9 kiace : yaeOHUK aji 001eo0pa3oBaTeIbHbIX
opranmzanuii / O. C. I'abpuensu, 1. I'. Octpoymos, C. A. CnagkoB. — M.:
[Tpoceemenue, 2021

Y4yeOHUKHN COOTBETCTBYIOT deneparbHOMY rocyJapCTBEHHOMY

oOpa3oBarenbHOMY CTaHAapty. PexoMeHnoBaHbl MUHHUCTEPCTBOM MPOCBEICHUS
Poccuiickon @enepannm.
[Iporpamma paspaboTaHa B COOTBETCTBUU C yuyeOHbIM MmnaHoM MKOVY
bonbmeanabyxckoit COL  ayis ypoBHS OCHOBHOro 001Iero oOpa3oBaHHs C
HCIIOJIb30BAHUEM COBPEMEHHOIO OOOpYAOBaHMS IIEHTPAa €CTECTBEHHO-HAY4YHOW M
TEXHOJIOTHUeCKo HampaBieHHocTH «Touka pocta». Ha 0aze nenrpa «Touka
poctay obecrmeunBaeTcs peanu3arus o0pa3oBaTENbHBIX MPOTPAMM €CTECTBEHHO-
Hay4YHOU U TEXHOJIOTMYECKOW HAMPAaBIEHHOCTEH, pa3paOdOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMH 3aKOHOJATENIbCTBA B chepe 00pa3oBaHus U C YUETOM PEKOMEH A
®denepalIbHOTO orepaTopa yueOHOro npeaMeTa « XUMHUs».

2.00mas xapakrepucTuKa y4eOHOro npeamera
B cootBeTcTBUM C (enepambHbIM TOCYJApPCTBEHHBIM 00pa30oBaTEIbHBIM CTAHIAPTOM

OCHOBHOT0 00111er0 00pa30BaHus yJalluecs JODKHbI OBJIaIETh TAKUMHU NTO3HABATEIbHBIMU
y4eOHBIMU JIEUCTBUSIMH, KaK yYMeHHE (OpMyIupoBaTh MpoOJEMy U TUIIOTE3Y, CTABHUTH
eI U 3aJa4d, CTPOUTH IUIAHBI JOCTHIKEHUS LIENEN M pPElIEeHUs MOCTABJIEHHBIX 3aj1ad,
MIPOBOAUTH OSKCIEPUMEHT M HA €ro OCHOBE JeNaThb BBIBOJABI W YMO3aKIIOUYCHMS,
MPEACTABIATh UX W OTCTAaMBATh CBOIO TOUKY 3peHus. Kpome atoro, ywammecs TOJKHBI
OBJAJCTh IIPUEMAaMH, CBSA3AaHHBIMU C ONPEACIICHUEM IIOHATUH: OrPaHUYUBATH WX,
ONMKCHIBATh, XAPAKTEPU30BaTh M CpaBHUBATh. CleOBaTENIbHO, NPU W3YyYEHUHU XHMHH B
OCHOBHOM WIKOJIE yyaliuecs AODKHBI OBJaE€Th YUEOHBIMU JEUCTBUSMU, MO3BOJISIOUIIMU
UM JOCTUYb JIMYHOCTHBIX, TPEAMETHBIX M METANPEIMETHBIX 00pa30BaATEIbHBIX
pPE3yJIbTaTOB.

[Ipennaraemass mporpaMma MO XHMHHM PACKpbIBAET BKJIAJ Y4eOHOro IMpeaMmeTa B
JNOCTH)KEHHUE 1eJel OCHOBHOrO 001Iero oOpa3oBaHUs M ONPENEseT BaKHEHIne
COJZIEpIKATEIIbHBIC JIMHUM MPEIMETA!

* «BEILECTBO» — 3HAHHE O COCTaBE U CTPOCHUU BEILECTB, UX CBOMCTBAX U OMOJIOTUYECKOM
3HAYCHUU;

* «(XUMHUYECKASI PEAKLIUS» — 3HAHUE O MPEBPALICHUAX OJHUX BELIECTB B IPYTHUE, YCIOBUIX
MPOTEKaHUS TAKUX MPEBPAILCHUN U CITOCO0AaxX YIpaBIEHUS pPeaklUsIMHU;

* (MPUMEHEHHE BEUIECTB» — 3HAHWE W OMBIT 0€30IacHOro OOpalleHUs C BELIECTBAMH,
MaTrepuaiamu U rpoieccaMu, He0OX0IMMBIMU B OBITY M Ha POU3BO/ICTBE;

* (GSI3BIK XMMHUW» — ONEPUPOBAHUE CHCTEMOW BAKHEWIINX XMMHUUYECKUX IOHATHM, 3HAHHUE
XUMHAYECKOM  HOMEHKIJIATYPBl, a TAKXE€ BIJAJEHHWE XHMHUYECKOW  CHMBOJIMKOMN
(XuMuYecKUMHU POpMyJIaMU U YPABHEHHSIMH).



3. MecTo y4e0HOr0 npeaMera B y4eOHOM IJIaHE
XuMus B OCHOBHOM IIKOJE M3ydaerca 8 u 9 kiaccax. Ob1iee yucio yueOHbIX 4acoB 3a 2
roga obydenusi coctasisier 138,u3 Hux 70 (2 4 B Hepento) B 8 kiacce, 684 (2 yaca B
HeJnen) B 9 Kiacce.
[IpennaraeMelii Kypc XOTSI U HOCHT OOIICKYJIbTYpHBIM XapaKTep M HE CTaBUT 3aJady
po(heCCUOHATBFHOW TMOATOTOBKM OOYyYaloNIMXCs, TEM HE MEHee TIO3BOJSET UM
OTIPEICTUTRLCS C BBIOOPOM TTpoduiisi 00yueHHs B CTapIIeH MKoe.

3HAYUTEITLHOE MECTO B COJIEP’)KaHUU Kypca OTBOAUTCS XUMUIECKOMY dKcIiepuMeHTy. OH
OTKPBIBAET BO3MOKHOCThH (DOPMHPOBATH y YUAIUXCS CIICIUATBHBIC MPEIMETHBIC YMCHHUS
- paboTaTh C BEIlIECTBaMU;
— BEITIOJTHATH IMPOCTHIC XUMHUYECKUE OTTBITHI,
— YYUT MIKOJbHUKOB O€30MaCHOMY U 3KOJOTMYECKH TPaMOTHOMY OOpAIlEHUIO C
BEIIECTBAMHU B OBITY U Ha IPOU3BOJICTBE.

IIporpammoit npexyCMOTPEHO ITPOBEAECHNUE:
8 KJacc

KOHTPOJIbHBIX padoT — 4 yaca,
MPaKTUYECKUX pabOT — 7 4acoB.

9 knacc

KOHTPOJIbHBIX paboT — 4 yaca,
MPAKTUYECKUX pabOT — 7 4acoB.

Cpox peasninzanuu y4eOHOM MpOrpaMMBbI- 1Ba y4eOHBIX roaa

4. IleHHOCTHbIE OPMEHTHUPBI CO/IePKAHUS Y4eOHOTo nmpeaMeTa « XuMHs»
VYyeOublii npeamer «XUMHUS», B COACPKAHUM KOTOPOrO TJIaBHBIMU KOMIIOHEHTaMHU

ABJIIIOTCS HAy4yHbIE 3HAHWS M Hay4HbIE METOJbI MO3HAHUS, MO3BOJSET MPOOYXKIaTh y
y4almmxcsi SMOLMOHAJIBHO-IIEHHOCTHOE OTHOLIEHHE K H3ydYaemMomMy Marepuaily. B
pe3ynbTaTe y4eOHOM IesATENbHOCTH CO3JAI0OTCS YCIOBUS AJIi (POPMUPOBAHHUS CHUCTEMBI
nenHocter. Ilo3HaBaTenbHass (yHKIUS Y4eOHOTO MpeaMeTa «XUMHUs 3aKI4yaeTcs B
CIIOCOOHOCTH €T0 COJEPKaHUsI pa3BUBATH LIECHHOCTHBIE KaUeCTBa Y yJalluXcsl.

Ilo3nasamenvuvle yeHnocmu: omuouwieHue K XUMHAYECKUM 3HAHUSAM KakK OJHOMY U3
KOMIIOHEHTOB KYJIbTYPBI YEJIOBEKA HapsAy C IPYTMMHU €CTECTBEHHOHAYYHBIMH 3HAHUSAMM;
OKPYKAIOLIEMY MHPY KaK MHUPY BEUIECTB M IPOUCXOMSIIMX C HHUMH SBIICHHU;
IT0O3HABATEJIbHON NIEATEIbHOCTH (KaK TEOPETUYE-CKOM, TaK M 3KCIEPUMEHTAIBHOWM) Kak
UCTOYHUKY 3HAHUH; noHumanue: 0ObEKTUBHOCTH U JJOCTOBEPHOCTH 3HAHHUM O BEIIECTBAX
U MPOUCXOISANINX C HUMHU SIBICHUSX; CJIOKHOCTU M OECKOHEYHOCTU MpOoLEecca MO3HAHUS
(Ha mpuMepe HCTOPUM XUMHUYECKUX OTKPBITHI); JEHCTBUS 3aKOHOB MPHUPOABI U
HEOOXOMMOCTH HUX YyyeTa BO Bcex cdepax [AesITeIbHOCTH YeJIOBEeKa; 3HauyeHUs



XUMUYECKUX  3HAHUW  JUIsl  peuieHus  TJIOOANbHBIX  MPOOJIeM  YeJloBEeuecTBa
(3HEpreTUYecKom, ChIphEBOM, MPOJIOBOJILCTBEHHOM, 3I0POBbS M JOJTOJETUS YEIOBEKA,
TEXHOJOTHYECKHUX aBapHii, TT00aTbHON SKOJIOTUH U AP.).

Ilennocmu mpyoa u Ovima: OTHOIICHHE K TPYJIOBOW JEATEIIBHOCTH KaK €CTECTBEHHOM
(bu3MYeCKON W MHTEIUIEKTYalbHOM MOTPEOHOCTH, TPYy KaKk TBOPUECKOW JESTEIBHOCTH,
NO3BOJIIONIEH TNPUMEHSATh 3HAHUS HA [PAKTUKE, COXPAHEHUE U MOJAJECpPKAHHE
COOCTBEHHOT'O 3JI0POBbsSI U 37I0POBbS OKPYKAIOIIKX, B TOM YHCII€ OPraHU3alUs TUTaHUS C
Y4E€TOM COCTaBa M SHEPreTUYECKOW IEHHOCTU MHINM; COOJIOJIEHNE MpaBuil 0€30MacHOIO
WCIIOJIb30BAHUS BEIICCTB (JIEKAPCTBEHHBIX TIPEIMapaToB, CPEACTB OBITOBOM XWMHH,
MECTUIIMAO0B, TOPIOYE-CMA30UYHbBIX MAaTEPUAIIOB U JIp.) B MOBCEAHEBHOM KU3HU; OCO3HAHUE
JIOCTIDKCHUST JUYHOTO yCIeXa B TPYAOBOM NEATETLHOCTH 3a CUYeT COOCTBEHHOU
KOMIIETEHTHOCTH B COOTBETCTBUM C COLMAIBHBIMU CTAaHAAPTAMH U TOCIEAYIOIIUM
COILIMAJIBHBIM OJJOOPEHUEM JTOCTUKEHUN HayKU XMMHUU U XMMHUYECKOTO MPOU3BOCTBA JIJIs
Pa3BUTHS COBPEMEHHOTO OOIIIECTBA.

Hpascmeennvle yennocmu: omuouieHue Kk cebe (oco3HaHrue cOOCTBEHHOTO JOCTOMHCTBA,
YyBCTBO OOIIECTBEHHOI'O J0JIra, JUCIUIUIMHUPOBAHHOCTh, YECTHOCTh M MPaBIUBOCTD,
MpOCTOTa W CKPOMHOCTb, HETEPHIUMOCTh K  HECIPaBEIJIUBOCTH, IPU3HAHUE
HEOOXOJIMMOCTH CaMOCOBEPIICHCTBOBaHUS), APYTUM JIOJASAM (TyMaHHU3M, B3aUMHOE
YBOKECHUE MEXKIY JIIOJIbMHU, TOBApHUILECKas B3aWUMOMNOMOIIb W TPeOOBATEIbHOCTD,
KOJUICKTHBHU3M, 3a00Ta O APYrux JHoasax), npupoje (O0epekHoe OTHOIICHHE K e¢
OoraTcTBY, HETEPIIUMOCTh K HAPYIICHHSIM OJKOJOTHYECKUX HOPM U TpeOOBaHMIA,
HKOJIOTUYECKH TPAMOTHOE OTHOIIIEHHE K COXpPaHEHHUIO0 TUiIpocdepsl, aTMOCHEpPhI, MOYBBI,
O6uocdepnl, 4EIOBEYECKOr0 OpraHu3Ma; OILICHKa JACHCTBUS BOMPEKU 3aKOHAM IPHUPOJIBI,
MPUBOJIAIIECTO K BO3HUKHOBEHUIO TJIOOAIBHBIX MPOOJIEM); noHuMmauue HEOOXOIUMOCTHU
YBOKUTEJIIBHOTO OTHOILICHUS K JOCTHXKEHUSIM OTE€YECTBEHHOW HAayKH, UCCIIEA0BATEIhCKOM
NEATEeIbHOCTU POCCUMUCKUX YUEHBIX-XUMUKOB (MAaTPUOTUUECKUE YYBCTBA).
Kommynuxamuenvle yennocmu: omuouleHue K HOPMaM S3bIKa (€CTECTBEHHOTO U
XUMHUYECKOTO) B Pa3IMYHBIX UCTOYHUKaX MH(popmaruu (murepatypa, CMU, UnaTepuer u
1p.); NOHUMAHUe HeoOXoouMocmuy. TIPUHSATUS PA3IUYHBIX CPEACTB U TMPUEMOB
KOMMYHUKAIINY; MOJTYYEHHUS uHdopMaIuu u3 pa3IMYHbBIX HMCTOYHUKOB;
apTYMEHTUPOBAHHOM, KPUTHUYECKOM OIEHKH HWH(OpMaIMM, MOJYYEHHOM M3 PazIUyHBIX
HMCTOYHUKOB; COOOIICHHUSI TOYHOM M JOCTOBEPHOUN HMHQOpMAIUU; SICHOCTHU, JOCTYITHOCTH,
JIOTUYHOCTH B 3aBUCUMOCTH OT II€JIM, TTOJIHOTHI WU KPATKOCTU H3JI0KEHHS HH(POpMaIINy;
CTPEMJICHHUS TIOHSITh CMBICT OOpaIllEeHHON K 4YelIOBeKY peuu (YCTHOW M MHUCbMEHHOW);
BEICHUSl JAuanora Jisl BBISBICHUS pa3HbIX TOYEK 3pPEHHUST Ha PacCMaTPUBAEMYIO
uH(DOpMAINIO; BBIPAXKEHUS JIMYHBIX OICHOK W CYXKJICHUI;, TMPUHSTHS BBIBOJA, KOTOPHIU
(dhopMHpyeTCs B TIPOIIECCE KOMMYHHUKAITUH.

Jcmemuueckue UEHHOCMU: NO3UMUBHOE YYECMBEHHO-YEHHOCMHOE OmHOouleHue: X
OKpYyXaroleMy MUpy (KpacoTa, COBEpIIEHCTBO U TapMOHHUSI OKpYKarolled MpUpoJbl U
KOCMOCa B 1I€JIOM); IPUPOJAHOMY MHUPY BEIIECTB M WX MPEBPAILCHUA HE TOJBKO C TOUKHU



3peHus MOTpeOuTensi, a KaKk K HMCTOYHUKY MPEKPACHOTO0, FapMOHHYHOIO, KpPaCHUBOIO,
MOAYUHSIIONIETOCS 3aKOHOMEPHOCTSIM, MPONOPLUHUOHATIBHOTO (Ha MpPUMEpPE B3aHMOCBSI3U
CTPOCHMSI U CBOMCTB aTOMOB M BEIIECTB); BBHINOJHEHUIO YUEOHBIX 3a/lau KaK K MPOIECCY,
JOCTABJISIIOLIEMY 3CTETUYECKOE yIOBOJIBCTBUE (KPACUBOE, U3SIIHOE PEIICHUE WU JOKa3a-
TEJIBCTBO, MPOCTOTA, B OCHOBE KOTOPOM JICKUT TAPMOHMUS); NOHUMAHUE HEOOXOOUMOCMU
U300paKEHUS MCTUHBI, HAy4YHBIX 3HAHUHW B YYBCTBEHHOM (¢opme (Hampumep, B
POU3BEACHUSX HUCKYCCTBA, MOCBSIICHHBIX HAYYHBIM OTKPBITUSIM, YUYEHBIM, BEIIECTBAM U
UX MPEBpAIICHUSIM).

5. .JII/I‘IHOCTHBIe, METANPEAMETHLBIC M IIPEAMETHBIC PE3YJIbTAaThl 0OCBOCHUA KypcCa
XHUMHUHN

1o 3aBepiIeHUIO Kypca XUMHUH Ha 3Talle OCHOBHOT'O OOIIEro 00pa3oBaHus
BBIITYCKHUKH OCHOBHOM IIKOJIBI JOJIKHBI OBIAAETh CIEAYIOIIUMU PE3YIbTaTaMMU:

JIMYHOCTHBIE pe3y/IbTaThI:

1) ocosnanue cBOEW STHUYECCKOW NMPUHAIIC)KHOCTH, 3HAHUE UCTOPHUH XMMHH M BKJajaa
POCCUICKON XUMUYECKON HAYKH B MUPOBYIO XUMHIO;

2) @opmuposanue OTBETCTBEHHOTO OTHOIICHUS K ITO3HAHUIO XHUMHH, TOTOBHOCTH
Y CIIOCOOHOCTH y4alllMXCsl K CaMOPa3BUTHIO M CaMOOOPA30BaHUIO HA OCHOBE M3YyUECHHBIX
(akTOB, 3aKOHOB U TEOPHI XUMHH; OCO3HAHHOTO BHIOOpA U MOCTPOEHUE WHIUBUTyTbHON
o0pa3oBaTenbHON TPACKTOPHUH;

3) ¢opmuposanue 1ETOCTHONH ECTECTBEHHO-HAYYHOW KApTHHBI MHpA, HEOTHEMIIEMOM
YaCTbIO KOTOPOU SIBIIIETCA XUMUYECKas KapTUHA MUPA;

4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIUM YpPOBHIO Pa3BUTHS HAyKH U
00I111eCTBEHHON MPAKTUKU, B TOM YHCIIC U XUMUYECKUM;

5) ocsoenue conmanbHBIX HOPM, MPaBUJI MTOBEACHHUS, poJiei U (GopM colMaabHOW KU3HU B
COIIYMeE, IPUPOJIE ¥ YACTHOM KM3HU HA OCHOBE YKOJIOTUYECKON KYJIbTYPHI U 0€3011acCHOTO
oOparieHus ¢ BEIIeCTBAMHU U MaTepHAJIaMU;

6) gpopmuposanue KOMMYHUKATUBHONW KOMIICTEHTHOCTH B OOIIEHUH CO CBEPCTHHKAMH U
B3pOCIBIMH B TIpollecce OOpa3oBaTENbHOM, OOIIECTBEHHO IMOJE3HOH, Yy4eOHO-
HCCJIEI0BATENICKOM, TBOPUECKOM U IPYTUX BUJIOB ACATEIBHOCTH, CBI3aHHBIX C XUMHEH.

MeTtanpeaMeTHbie pe3yJibTATHI:

1) onpeodenenue nesnei cOOCTBEHHOTO OOYyYEHHs, MMOCTaHOBKA W (HOPMyIHPOBAaHHUE IS
ce0s1 HOBBIX 3aJ]1a4;

2) niaanHuposanuerryTe JOCTDKECHHUS KEJIaeMOro pe3ysibTara OOYYCHHS XUMHUHU Kak
TEOPETUIECKOT0, TaK ¥ IKCIICPUMEHTAIIBHOTO XapaKTepa;

3) coommecenue CBOMX JACUCTBUI C IUIAHUPYEMBIMU PE3YJIbTATAMH, OCYUECMEICHUE
KOHTPOJISI CBOCH JIEATCILHOCTH B MPOLIECCE JOCTHIKCHHUS pE3ysbTaTa, OnpeoeicHue



CIOCOOOB  JICMCTBUM TMpPHU BBINOJHEHUH JA0OPATOPHBIX M MPAKTUYECKUX paboT B
COOTBETCTBHUH C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH;

4) onpedenenue WMCTOYHUKOB XUMHUYECKOW WH(POpMAIMH, TOIy4YCHHE W aHaIM3 eg,
co3/1anre HHGOPMAITMOHHOTO MPOAYKTa U €T0 MPE3CHTAIHS;

5) wucnonv3oéanue OCHOBHBIX WHTCIUICKTYQJIbHBIX OIEpalldii: aHaJM3a W CUHTE3a,
CpPaBHEHUSI U CHUCTEMAaTHU3alluu, OOOOIEHUS W KOHKPETH3ALUU, 8bliGleHue TPUIUHHO-
CJICICTBEHHBIX CBSI3e M nocmpoeHue JOTUYECKOTO PACCYXKICHUS U YMO3aKIIOUYEHUS
(MHAYKTUBHOTO, JEAYKTUBHOTO M IO aHAJOTHMH) HA MaTepuajie €CTeCTBEHHO-HAY4YHOIO
COJIEp KaHUS;

6) ymenue co3naBaTh, NMPUMEHSATh M IMPEOOPA3OBBIBATH 3HAKW M CHMBOJIBI, MOJICIH W
CXEMBI JIJIs pelIeHns] yueOHBIX U MO3HABATEIbHBIX 3a/1a4;

7) ¢opmuposanue u pazeumue SKOJOTHUECKOTO MBINUICHUS, YMEHHE MPHUMEHSTH €0 B
MO3HABATEIIbHOM, KOMMYHHKATUBHOW, COLMAIBHOM TMpakThKe | NpodeccuoHaIbHOM
OpHUEHTAlIUY;

8) eenepuposanue e u onpeeacHUE CPEACTB, HEOOXOIUMBIX IS UX PEATHU3ALIHH.

IIpenmeTHbIe pe3yJIbTATHI:

1) ymenue 0003HaYaTh XMMHUYCCKHE 3JIEMCHTHI, HA3bIBaTh WX W XapaKTepU30BaTh Ha
OCHOBE MOJIOKEHUS B nepuoanueckon cucreme /. 1. Menneneena;

2) opmynuposanue W3yYEHHBIX IMOHSATHIH: BEIIECTBO, XUMHUYCCKHU 3JIEMEHT, aTOM,
MOJIeKyJia, MOH, KaTUOH, aHWOH, MPOCTOE U CIJIOKHOE BEILECTBO, XMMHUYECKasl PEeaKilus,
BUbl XUMHUYECKUX PEAKIIUN U T. 11.;

3) onpedenenue 1mo GopMyiaM CcOCTaBa HEOPTraHUYECKMX W OPraHWYCCKUX BEILNECTB,
BaJICHTHOCTH aTOMOB XHUMHWYECKHUX 3JIEMEHTOB HJIM CTEIICHU MX OKHCIICHMS,

4) nonumanue nHOOPMALIMH, KOTOPYIO HECYT XMMHUCCKHE 3HAKH, (POPMYJIBI U YPaBHEHUS;

5) ymenuexnaccuguyuposams MpocThie (METAJUIBI, HEMETAIUIbI, OJaropoIHbIC Ta3bl) H
CIOXHBIC (OMHApHBIE COCIMHEHUS, B TOM YHUCJIE U OKCHUIBI, & TAKXKE TUIPOKCUABI —
KHCJIOTBI, OCHOBaHUS, aM(OTEPHBIE THIPOKCUIBI — U COJIH ) BEIIIECTBA;

6) gopmynuposanue NEPUOINIECKOTO 3aKOHA, 0ObIACHeHUe CTPYKTYPbl W MH(OpMAIIUH,
KOTOPYIO HECET IepuoaudYecKas cucreMa xuMudeckux siiemeHToB [[. M. Menpneneesa,
packpvimue 3HaYCHUS TIEPUOIUYECKOTO 3aKOHA;

7) ymenue xapaxmepuzoeams CTPOCHHUE BEIIECTBA — BUIBI XUMUYECCKHUX CBSI3CH W THIIBI
KPUCTAJUIMYECKUX PEIIETOK;

8) onucanue cTpoeHust aTOMOB XUMHUYECKHMX IJIEMEHTOB C MOPSIKOBBIMUA HOMepamu 1—20
1 26, omobpasiceHue UX ¢ TIOMOIIBIO CXEM;

9) cocmasnenue GopMyll OKCHIOB XUMHUYECKHUX DIIEMEHTOB U COOTBETCTBYIOUIMX WM
TUAPOKCUTIOB;

10) wmanucanue CTPYKTYpHBIX (OPMYJT MOJCKYJISIPHBIX COCIMHEHUH U (HOPMYIIBHBIX
€MHUI] HOHHBIX COESMHEHUH N0 BAJIGHTHOCTH, CTETIEHH OKHUCIICHUS UITU 3apsiy UOHOB;



11) ymenue ¢opmynruposams OCHOBHBIC 3aKOHBI XMMHUH: MOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJIIPHOTO CTPOSHUS, COXPAHEHHUS MaCChl BEIIECTB, 3aKOH ABOTapO;

12) ymenue ¢hopmynuposams OCHOBHBIE TOJIOKEHHUS ATOMHO-MOJICKYJIIPHOTO YYCHHS H
TEOPHH IECKTPOJIUTUIECKON JUCCOIHAIIHH;

13) onpedenenue TNPU3HAKOB, YCIOBHH TPOTCKAHUS U MPCKPALNICHUS XUMHUYCCKHX
peaKkiuu;

14) cocmaenenue MONEKYIAPHBIX YPaBHCHUH XUMHUYECKHUX PEAKIMH, TOITBEPKIAIOIINX
o0lue XHMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB U
OTPAXAIOIIUX CBSI3M MEKITY KIacCaMH COCTUHEHU;

15) cocmasnenue ypaBHECHHI peakIiuii C y4acTHEM DIICKTPOJIUTOB TaKKe B HOHHOH (opMe;
16) onpederenue TO  XHUMHYSCKUM  YpaBHEHHUSAM  TNPUHAIICKHOCTH  peaKIHH
K OTPEACIEHHOMY THITY WM BUAY;

17) cocmaesnenue ypaBHEHHH OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN C MOMOIIBIO
MeTO/1a SJIEKTPOHHOTO OajaHca;

18) npumenenue TOHATHN «OKHCICHHE» W «BOCCTAHOBJCHHC» IS XapaKTCPUCTHUKU
XUMHUYCCKUX CBOMCTB BEIIECTB;

19) onpeoenenue ¢ MOMONIBIO KAYSCTBECHHBIX PEAKIMUA XJIOPH[-, CYJIb(aT- u KapOOHAT-
AHUOHOB M KaTHOHA aMMOHUS B PaCTBOPE;

20) 0bwsicHenue BIASHAS Pa3IMdHbIX (PaKTOPOB Ha CKOPOCTh XMMHUCCKHUX PEaKIIHIA;

21) ymenue xapaxmepuzosams TOJOKEHHE METAUIOB M HEMETAJJIOB B IMEPHOAMYCCKOM
CUCTEME DJIEMEHTOB, CTPOCHHME WX aTOMOB W KPHUCTAJIOB, oOmuMe (QU3NYECKHe u
XUMHYECKHUE CBOMCTBA,

22) obvsicHenue MHOTO0Opa3us MPOCTHIX BEIISCTB SBJICHUEM aJUTIOTPONHH C YKa3aHUEM e
MIPUYHH,

23) ycmanognenue pa3uduii THIPO-, ITUPO- U IEKTPOMETAIUTYPTHA U ULTIOCHPUPOBAHUE
ATUX Pa3IMYUil MPUMEPaMHU MMPOMBIIIIICHHBIX CIIOCOOOB MOJTYyYEHUS METAJIJIOB,

24) ymenue oasame 00IIyI0 XapakTtepuctuky siemeHtoB |, Il, VIIA rpynm, a Taxke
BOJIOPOJIa, KUCIIOPOJa, a30Ta, cephl, hocdopa, yriaepoaa, KpeMHUST 1 00pa30BaHHBIX UMH
MPOCTHIX BEIIECTB M BAXKHEWIIUX COCAUHEHUN (CTpOEHWE, HAXOXKJACHHE B MPHUPOJC,
noytydeHue, Pu3nyeckne U XUMUIECKUe CBOMCTBA, TPUMEHEHUE);

25) ymenue onucvieams KOPPO3UIO METAJLUIOB U CIIOCOOBI 3aIUTHI OT HEE;

26) ymenuenpouz600ums XUMHYCCKHE PACUYEThl ¢ MCIOJIB30BAaHUEM IMOHATHI «MaccoBas
TIOJIST BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJISIPHBIH 00BbEM» IO hopMyaM U
YPaBHEHHUSIM PEAKLINIM;

27) onucanue CBOMCTB U MPAKTUYECKOTO 3HAYCHHS N3YUEHHBIX OPraHMUECKUX BEIIECTB;
28) e6wvinonnenue OOO3HAYCHHBIX B IMPOTrPaMME OKCIEPUMEHTOB, PACNO3HABAHUE
HEOPTaHWYECKUX BEIIECTB MO COOTBETCTBYIONIUM MTPU3HAKAM;

29) cobniodenue npaBui 6e30MacHON pabOTH B XUMUYECKOM KaOuHeTe (J1abopaTopun).

CucreMa OlleHKH:



1. OneHka YCTHOro OTBeTA
OTmerka «5»:
- OTBET MNOJIHBIY U NTPAaBWJIbHBIM HA OCHOBAHUY U3YUYEHHBIX TEOPUH;
- MaTepuan H3J0KEH B OIPEIEICHHOM JIOTUYECKOW II0CIEA0BATEIbHOCTH,
JUTEPATYPHBIM S3BIKOM;
- OTBET CaAMOCTOSITEIIbHBIN.
OtTMeTKa «4»;

- OTBET MOJIHBIN U MIPAaBWJIbHBIM HA CHOBAaHWU U3YyUCHHBIX TEOPHIA;

- MaTepual U3JI0KEH B OMPEACICHHON JTOTHYECKON MOCIeI0BaTEIbHOCTH, TP TOM
JOMYIIEHbl  JIBE-TPU  HECYIIECTBEHHbIE  OIIMOKW,  UCIPABICHHBIE IO
TpeOOBAHUIOYUUTESL.

OtrMmeTka «3»:

- OTBET IMOJHBIM, HO TPH STOM JOIYyIIEHA CYIIECTBEHHas OIMOKa WU OTBET

HEIOJIHbBIN,HECBSI3HbIN.
OT1MmeTKa «2».

- IpU OTBETE OOHAPYKEHO HEMOHMMAHHUE YYalUMCSIOCHOBHOTOCOAEPKaHUS
y4eOHOTrO MaTepuajga WIM JOMYIIeHbl CYIIECTBEHHBbIE OIIMOKU, KOTOpPbIC

YVYAIlMKACS HE MOXET HWCIPAaBUTh I[PU HABOAAIIMX BOMNPOCAX YUMUTEI,
OTCYTCTBUE OTBETA.

2. OueHKa IKCNePUMEHTAJILHBIX YMEeHUMH

OreHka CTaBUTCS HA OCHOBAHHMH HAOJTFOICHMSI 33 YUAIIUMUCS W TTUCBMEHHOTO
oT4eTa 3a padorTy.

OTMeTKa «5»:

-paboTa BBIMIOJHEHA TMIOJHOCTBIO M  MPABUILHO, CHACIAHBl IPAaBUJIbHBIC
HaOJII0I€HUS UBBIBOIBI,

- OKCTIEPUMEHT OCYIIIECTBJICH IO IUJIaHy C Yy4YeTOM TEXHUKH O€30MacHOCTU H
paBuiI paboTHI C BEIIECTBAMU NOOOPYIOBAHUEM;
- POSIBJICHBI OPTaHU3AITMOHHO - TPYAOBBIC YMEHUS,MTOIICPKIUBAIOTCS

4UCTOTa paboyero Mecrta M NOPSAOK (HAa CTOJE, 3KOHOMHO HCIOJIB3YIOTCS
PEaKTUBBI).

OTMeTKa «4»:

- paboTa BBINOJIHEGHA TIPABUJIBHO, CJCIaHbl TNPABUIbHBIC HAOIIOICHHUS U
BBIBOJIbI, HO TPU 9TOM JKCIIEPUMEHT MPOBEJICH HE TIOJHOCTHIO WM JTOMYIIECHbI
HECYIIECTBEHHBIC OMHMOKHU B pabOTe C BEIIECTBAMHU U 000PYIOBAHUEM.

Ot1MeTKa «3»:

-paboTa BBINOJIHEHA MPABUIBLHO HE MEHEE 4YeM HAIlOJIOBUHY WM JOMYIIeHa
CyIIECTBEHHass OmMOKa B XOJI€ AKCIEPUMEHTa B OO0BSICHEHUH,BOQOPMIICHUU

paboThl, B COOJIIOACHWM TPaBUJI TEXHUKH OE30MacHOCTU Ha pabore ¢



BEIlIECTBAMU M 00OpYyJOBaHHEM, KOTOpas HCHPABISETCS MOTPEOOBAHUIO
YUHUTEIIA.
OTrMeTKa «2»:

- TOMyIIeHbI aBe (M Oojiee) CyIeCTBEHHBIC OIMMMOKH B XOJ€: DKCIIEPUMEHTA, B
o0bsicHEeHUH, B OGOpMJIEHHU pPabOThl, B COONIOJEHWU TMPABWII TEXHUKHU
0€30IacHOCTH TIPH paboTe ¢ BEleCTBaMU M 000pPYA0BaHHUEM,KOTOPhICYJaIuics
HE MOXET HUCIIPABUTh JAaKe MO TPEOOBAHUIO YUUTEIIS,

- paboTa He BBITIOJHEHA, Y YYaIerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHUS.

3. OueHka yMeHHWil pelmiaTh PpacyeTHbIE 3aJa4M
O1meTka «5»:

-B JIOTHYECKOM pPACCY>KJIEHWW W PEIICHWH HET OImMMOOK, 3ajada pelieHa

PalMOHATIEHBIMCIIOCOO0M;
OtmeTka «4»:

- B JIOTHYECKOM PACCYXXISHHHM M PCIICHHS HET CYIIECTBEHHBIX OIIMMOOK, HO
3a/1aua pelleHa HeparmoHaIbHBIM CIIOCOOOM, WIJIM JOMYIIEHO He Oojee TBYX
HECYIIECTBEHHBIXOIHOOK.

OrmMeTKka «3»:
-B JIOTMYECKOM paCCYyX ICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMyIlIeHa
CYILIECTBEHHAs OIMOKA B MaTeMaTUYECKUXpacUeTaXx.
OTmeTKa «2»:
- IMEETCS CYIIECTBEHHBIC OIMMUOKHU B JJOTHUYECKOM PACCYXKJICHUH U B PEIICHUH;
- OTCYTCTBHE OTBETA Ha3aJaHUE.
4. OeHKa NHCbMEHHBIX KOHTPOJIBHBLIX PpPadoT
O1meTka «5»:
- OTBET MOJIHBIN U MPAaBUIbHBIN, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
OtrMeTKka «4»:
- OTBET HEMOJIHBIM WM JOMYIIEHO He 00jIee ABYX HECYIIECTBEHHBIX OIMHOOK.
OtmeTka «3»:

- paboTa BBITIOTHEHA HE MEHEE YeM HAIoJIOBHMHY, JIOMYIICHA OJHa CYIECTBEHHAS

OIMOKa U TIPU 3TOM JBE-TPUHECYIIECTBCHHBIE.
OTMeTKa «2»:

-paboTa BBHITIOJIHEHA MEHBIIE YE€M HAIMOJOBUHY WJIH COJEPKUT HECKOJIbKO
CYILIECTBEHHBIX OIIHUOOK;

- paboTa HEeBBITIOTHEHA.

[Ipu oreHKE BBIMOTHEHUS MUCHMEHHOW KOHTPOJIBHOW pPabOThI HEOOXOIUMO
YUUTHIBaTh TPEOOBaHUS €AMHOTO OphorpapuuecKoro pexxuma

5. OneHKa TeCcTOBbIX padoT
TecThl, cocToAIIME U3 MATH BOMPOCOB MOKHO HCIIOJIB30BATh MOCIIE U3yUEHUS KaXKIOTO



matepuana (ypoka). Tect u3 10-15 BompocoB wucmonb3yercs Uisl MEPUOAMYECKOTO
koHTpoJisi. Tect w3 20-30 BOmpoCOB HEOOXOAMMOWCIIONH30BATH JIJII HUTOTOBOTO
KOHTPOJISL.

[Ipu onieHMBaHUU UCIIOIB3YETCS CIEAYIONIAs IIKaJIa:

i1 Tecra U3 S BONpPOCoOB

* HET OIIUOOK — OIleHKA «5»;

* 0JIHA OIIIHNOKA — OIEeHKa«4y);
* JIB€ OIINOKN — OLEHKA«3»;
* TPU OITUOKH — OLEHKAK2).

Jliis recta n3 30 BOIIPOCOB:

* 25-30 mpaBWIBHBIX OTBETOB — OTMETKA «5»;

* 19-24 npaBUIBHBIX OTBETOB — OTMeETKA «4»;

* 13-18 npaBHJIBHBIX OTBETOB — OTMeETKA «3»;

* MEHbIIIE 12 MPaBUIIbHBIX OTBETOB — OTMETKA «2».
O1eHKa BBIITOJIHEHUS TECTOBBIX 3aJIaHUHN:

e OTMeTKa «5»: yJaIIUNCS BBITOTHIII TeCTOBBIC 3aaanus Ha 85 — 100%.

e OtMeTKa «4»: yyaniuiics BBITIOJHUI TECTOBBIC 3aaHus Ha 65 — 84%.

e OrtMeTKa «3». ydamuiics BBITIOJIHWI TECTOBBIC 3aaHus Ha 49 — 64%.

e OTMmeTKa «2»: yHalIuKCs BBITIOJHWI TECTOBBIE 3aaHusl MeHee ueM Ha 49%.

KoHTpo/ibHO-U3MepUTEe/IbHbIE MAaTepPHaJIbl TIPEIHA3HAYCHBI IS MPOBEPKU YPOBHS
YCBOGHHMS y4yeOHOro MarTepualla Ha OCHOBAaHMHM 00pa30BaTEIBHOTO MHHHUMYMa
coJiep)KaHusl 00pa30BaHHUS U TPeOOBAaHUH K YPOBHIO IOATOTOBKH BBIMYCKHHKOB IITKOJ.
OHHM cocTaBJICHbI Ha OCHOBE MHOTOJICTHEH II€JarorMYecKor TMPAKTUKH C Y4eTOM
Pa3IMYHBIX METOIUYECKUX Pa3pabOTOK.

ITo Bcem rnmaBaM Kypca M WX pasieiaM Ipemjiaractcs TEeKyIIUH W TeMaTHYeCKHM
KOHTPOJIb 3HaHWH W YMEHHMH B (¢GOpME XHUMHUYECKHX JUKTAaHTOB W  TECTOB,
CaMOCTOSTEIIbHBIX ¥ KOHTPOJIBHBIX padoT. 3amanusi 000MX BapUaHTOB PadOT CXOJHBI IO
COJICPKAHUIO U XapaKTePy BBITIOJHSAEMBIX YICOHBIX ICHCTBUM.

st opraam3anuu 3G PeKTBHON pabOThI BCEro Kiacca ¢ Y4eTOM HHAMBHUAYaTbHBIX
CIIOCOOHOCTEH Ka)JI0T0 y4aIierocs B psiie padoT, BXOAAIIUX B TTOCOOUE, TPEICTABICHBI
3aJIaHUsI Pa3INYHBIX YPOBHEH CIIOKHOCTH.

He3amMeHUMBIM TTOMOIIIHUKOM TIeAarora B KOHTPOJIC 3HAHHWKA SIBIISIOTCS 3a/JaHUS B
dhopme Tecta. Ux MOXKHO MCIIOJIB30BaTh HA Pa3HBIX dTamax yueOHOTo Mpolecca:

« TIPY U3YYCHUH HOBOTO MaTepuaa;

- Ha dTare 3aKperuieHrs U3yYeHHOTO MaTepHaa;

+ Ha ypoKax 0000IIaroIIero MOBTOPEHUS;

« TIPU TEKYIIEM W TeMAaTUYeCKOM KOHTPOJIC 3HAHHM, YMEHUN U HABBIKOB YYAIIUXCS;

« TIPU TIOJITOTOBKE yYaIIMXcs K 9K3aMeHaM Kak B YCTHOM, TaK U B TUCbMEHHOU (hopme,

ocoOeHHo B ¢popme EID.



JIist KaKIOM TEMBI U €€ pa3leoB MPEJIOKEHBI TECTOBBIC 3aaHUsl Pa3HOTO YpPOBHS
CJIO’)KHOCTH B JIByX BApUAHTax, pacCUMTaHHbIe HA 15—35 MuH wiM Ha 1enblid ypok. s
BBICTABJICHUS OLIEHKH MPEIIaracTCs UCIO0JIb30BATh CJIECIYIONIYIO POLEHTHYIO IIKAJy:

35% BEITIOJIHCHHBIX 3aJaHUM — OI[CHKA «2»;

36—61 % — oneHka «3»;

62—85% — oneHka «4»;

86—100% — oreHKA «5».

B 3aBucuMocTH OT pe3yabTaTOB BBIIOJHEHHS paOOThl YUUTEIh MOXKET BHOCUTH B
IIPEUIOKEHHYIO CUCTEMY OLIEHUBAHUSI KOPPEKTUBBI, IOCKOJIBKY OCHOBHAS LEJIb KOHTPOJIS
B JAaHHOM CJIy4ae — HE COOCTBEHHO BBICTABJICHHE OLEHKH, & ONPEEICHUE YPOBHS
YCBOCHHUS yJalTUMUCS y4eOHOTO MaTepuaia U HampaBleHUH NanbHeIel paboThl Haf
ITOBBIIEHUEM KayeCTBa 3HAHUMN

3aganue o mudpoit 1 onenuBaerca 3 O6amiamu; noa uudppoi 2 — 5 dayiaMu; Mo
uudpoii 3-8 Oannamu. 3agaHus, OTMEUEHHbIE *, — ISl UHAUBUIYaJIbHOTO BBIMIOJHEHHUS.

Ecnu He yka3aHo MHOE, KaXK/Iblii OTBET YacTel OllEHUBACTCS:

- qact A — 2 Gannamu;

- gyact B — 4 Oayutamu;

- yactu C - 6 6aamu.

OpHako HEe Bce ydanuecs MPUCTYIArT K 3aganusaM dactd C 1 TeM 0oiee BBITIOTHSIOT
WX TIOJIHOCTBI0. UTOOBI TOBBICUTH TTOJIOKHUTEIIBHYIO MOTHBAITMIO K BBIMIOJTHEHUIO 3aJaHUI
gactu C, yduTeIh MOXKET OOBSIBUTH O BHICTABJICHUH T10 PE3yjIbTaTaM TECTa JABYX OICHOK:
nepBoi — 3a yact A u B, a BTopoii — 3a yactb C — ¢ UCIOIB30BaHUEM MPOLEHTHON
LIKaJIbl OLICHKY 3HAHUU.

Bormpocsl a1 Bcex BUIOB KOHTPOJISI 3HAHUN COCTaBJIGHBI TaKUM 0Opa3oM, 4TOOBI
MeJaror ¢ UX MOMOIIBI0 MOT BBISIBUTH 3HAHUS YYalIUXCs 1O BCEM Y3JIOBBIM BOMPOCAM
IJIaBBl W pa3zeiia Kak Ha 0a30BOM ypOBHE, TJI€ HEOOXOAMMO TOJIBKO BOCTIPOU3BEICHHE
y4eOHOTO Marepuana, TaKk W Ha YCIOKHEHHOM YpOBHE, Tne TpeOyeTcs yMmeHue
aHAJM3UPOBaTh M CPAaBHUBATh JAHHBIC, TPHUMEHSS TBOPUECKUE CIIOCOOHOCTH.

Bce oOywarorue BHABI KOHTPOJS MPEATONAraroT KOJJICKTHBHYIO JE€ATEIbHOCTh
ydamuxcs 00 B mape, 1100 B TPYIINE U CAMOITPOBEPKY.

[Ipn moAroTOBKE K KOHTPOJBHBIM pPabOTaM HEOOXOAMMO OOpaTUTh BHUMAHUE Ha
3a/IaHusl YPOKOB 000OIIAIONIET0 MOBTOPEHUs. B 3TOM cilydyae ydamuecs B COOTBETCTBUU
CO CBOMMHM CITOCOOHOCTSIMH OTIPEIECIISIOT IS ce0s 3a7jaHusl, KOTOPHIC MOTYT BBITTOJTHHUTD.

PacueTHpic 3amaun pa3aUYHBIX THIIOB W YPOBHEH CIIOKHOCTH TIPEJICTaBIICHHI B
nmocoOun OJIOKaMH, a TaK)Ke BKIIFOUYCHBI B pa3HbIC BHJBI KOHTPOJS 3HAHWUW. YUHTETh
MO>KET MO JKEJIAHUIO BKIIIOYATh X KaK JOMOJHUTEIBLHOE 33/laHue B JIF000M BUA KOHTPOJIS
WM Tpenjarath ydaluuMcs OTACIbHBIE CaMOCTOSTEIbHBIE PAa0OTHl IO PEIICHUIO
MOTOOHBIX 3a71a4.

)BCICHUEC XUMHYECCKOT0 ITMKTAaHTa



3aganus s 000MX BapHAHTOB KPATKO 3alMCHIBAIOTCS Ha JIMIIEBOM CTOPOHE JOCKH
WM Ha KOJOTPAHCIApPAaHTE, OTBETHI HA BOMPOCHI KEJIATEIHLHO HAMKCAaTh HAa OOpaTHOM
CTOpPOHE JOCKM WM TaKXe Ha KOJOTpaHCHApaHTE.YUUTENlb 3a4UTHIBACT COJEp KaHUE
BOIIPOCA, y4allrecs 3alKiChIBAlOT OTBET B TETPAISIX.
[To oxoHYaHWU JUKTaHTaA IPOBOJAUTCS CaAMOIIPOBEPKa:

. OIIMOOK HET — OIIEHKA «5»;

- fomymieHbl 1—2 ommOKu — «4»;

« JOMYIIEHBI 3 OMHUOKH — «3».

B 3aBUCHMOCTH OT CTETEHH MOATOTOBICHHOCTH YYAIIUXCS YIUTEIb MOXKET U3MCHHUTH
KPUTEPHI OIIEHKU pabOT B MOJB3Y yUEHHUKA.



Coaep:xanue yueOHOro npeamera
Xumus 8 kiace
(70 yacoB, 2 yaca B He/I€JII0)
HavajbHble NOHSATHS U 3aKOHBI XuMHuu(21 yac)

Tena u BemectBa. CBOMCTBA BEUIECTB. DTANIOHHBIE (DU3UUYECKUE CBOWCTBA BELIECTB.
Marepuansl 1 matepuanoBefeHue. Poiab XMMHM B JKU3HHU COBPEMEHHOIO OOIlECTBA.
OTtHomreHne 001IecTBa K XUMHH: XeMoDuius 1 xemo(oOous.

MeTtonb! nzydenus: xumuu. Habmonerne. DxciepuMent. MoaenupoBanue. Moaenu
MaTepHualbHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

["a3pr. XKunkoctu. TBEpable BemecTBa. B3auMHbIE IEpEXOAbl MEXAY arperaTHbIMU
COCTOSIHUSIMM BEIIECTBA: BO3rOHKAa (CyOimManusi) M jaecyOnumariusi, KOHJEHCAIUs |
UCIIapEHUe, KPUCTAIIN3ALNS U IIJIaBJICHUE.

®dusnueckue sBJICHUA. YHCThIE BellecTBa U CMECU. [ OMOI€HHBIE U T€TEPOTrCHHBIE
cmecu. Cmecu ra3zoo0paszHbie, kuakue U TBEpAbIE. CrocoObl pa3/ielieHUs CMeceil:
MEPEroHKa, WIM AUCTWIUIALUSA, OTCTauBaHWE, (UIBTPOBAHUE, KPUCTAJUIM3ALUS WA
BbINapuBaHue. Xpomarorpadus. [Ippumenenue 3tux cnoco0oB B 1a00PaTOPHOM MPAKTHKE,
Ha IIPOU3BOJICTBE U B OBITY.

XHWMHYECKHE 3JIEMEHTBl. ATOMBI M MOJEKYJbl. 1IpocThie M CIOKHBIE BELIECTBA.
Amnorponust Ha npuMepe Kucinopoja. OCHOBHBIE MOJIOKEHHUSI aTOMHO - MOJIEKYJIIPHOTO
yuenus. MoHbl. BeniecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHHUS.

3Haku (CMMBOJIBI) XMMUYECKUX 3JIeMEHTOB. MH(opManusa, KOTOpyr0 HECYT 3HAKU
XUMUYECKUX JJIEMEHTOB. DTHUMOJIOTHS HA3BAHMM HEKOTOPBIX XUMHUYECKHUX HIIEMEHTOB.
[lepuonuueckas  Tabmuua — xumuyeckux  siemeHtoB  JI. WM. Menaeneesa:
KOPOTKOIIEPUOAHBIN M JUIMHHOIIEPUOAHBIN BapuaHThl. llepuonsl u rpynnsl. ['naBHas u
noOoyYHas noArpynnsl, Wik A- u b-rpynmnel. OTHOcUTEIbHASE ATOMHAs Macca.

Xumuueckue — Gopmynbl.  Wugexkcer u kodddunuentel.  OTHOCHUTETbHAS
MOJIEKYJIIpHass Macca. MaccoBass [J0JsI XUMHYECKOIO DJJIEMEHTAa B COEAMHEHHM.
Nudopmarus, KOTOpyIO HECYT XUMUUYECKHE (POPMYIIBI.

BanentHocts. CTpyKTypHBIE (OpMYJIbl. XUMUYECKUE DJIEMEHTBI C TTOCTOSTHHON U
MEPEMEHHON  BAJIEHTHOCTHIO. BbIBOJ  QOpMynbl COE€IMHEHHS 1O BAJIEHTHOCTH.
OnpeneneHrue BaJEHTHOCTM XMMHUYECKOrO 3JIeMEHTa 1o ¢GopMmyjie  BellecTBa.
CocraBneHue Ha3BaHUI COECIMHEHUM, COCTOSAIIMX M3 JBYX XMMHUYECKHX 3JIEMEHTOB, IO
BAJIECHTHOCTH. 3aKOH ITOCTOSIHCTBACOCTABABEIIECTB.

XuMH4uecKkue peakuuu. PeareHTsl M NMpoAaykThl peakuuu. [Ipu3Haku XuMu4UecKHux
peakuui. YCioBMSA ~MX  IPOTEKaHWsT W OpekpameHus. Peakumm  ropeHws.
DK30TEpMHUYECKNE U SHAOTEPMUYECKUE PEAKLIUH.

3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMHUYECKHE ypaBHEHMs. (CocTaBieHUE
XUMUYECKUX ypaBHeHul. MHopmanus, KOTOpyo HECET XMMUYECKOE YpaBHEHUE.



Knaccudukanus XMMHYECKMX pEaKIMi MO COCTaBy W YHUCIY pEareHToB H

MPOAYKTOB. THUIIBI XUMUYECKUX peakiui. Peakiiuy coetnHeHus1, pa3iioxKEHUs, 3aMEICHUS

u oomena. Katanuzarops! u katanus.

JdeMoHCcTpanuu

Komnekus MatepranoB v U3AENHUI U3 HUX.

Mopaenu, ucnosyib3yeMmble Ha ypoKax (GU3HKU, OMOJIOTHHU U Teorpaduu.
OO0BbEMHBIE U IAPOCTEPIKHEBBIE MOACIIA HEKOTOPHIX XUMUUYECKHUX BEIIECTB.
Mopenu KpuCcTaIm4ecKuX pemeETOK.

Cobupanue npudbopa ist MOIYISHHS ra3a U MPOBEpKa €ro Ha TePMETHYHOCTb.
Bosronka cyxoro npja, ioaa wim HadTaimuHa.

ArperatHble COCTOSIHUSL BOJBI.

Pa3neneHne qByX HECMEIINBAOIINXCS JKUIKOCTEN C TOMOLIBIO IEIUTEIBHON
BOPOHKH.

Juctunnstop u ero pabora.

YcranoBka juist GunbTpoBaHus U e€ padora.

VYcTaHoBKa 15 BbIapuBaHUs U €€ padora.

Komnekuust ObITOBBIX PUOOPOB AJ PHIIBTPOBAHUS BO3/1yXA.

Pa3pnenenue kpacsiero BemecTa puoMacrepa ¢ IOMOUIbI0 OyMaKHOU
xpomarorpaduu.

Monenu amnoTponHbIX MOAUBUKAIIMK YTIIepoia U CEpHl.

[TomydyeHnue 030Ha.

Toprpetst 1. 5. Bepuennyca u JI. . Menneneesa.

KopoTkoneprnoaueiil 1 JIMHHONIEpUOAHBIN BapuaHTsl [leprnoanueckoii cuctemsl /1.
H. Meuneneena

KoHcTpynpoBaHue mapoCTEepKHEBBIX MOJIEIIEN MOJIEKYL.

Annapat Kumnmna.

Paznoxenue Guxpomara aMMOHHSI.

['opeHune cepbl 1 MArHUEBOM JICHTHI.

[Toptpetst M. B. JlomonocoBau A. JI. JIaBya3be.

OMnbIThI, WITIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChl BELIECTB.

['openue docdopa, pacTBOpeHHE MPOIYKTa TOPEHUS B BOJIE U MCCIIEIOBAHNE
MIOJIYYEHHOI'O pacTBOPA JAKMYCOM .

B3aumopaencTBre COISTHON KUCIOTHI C IIUHKOM.

[Tonyuenue runpokcuaa meau(Il) u ero paznoxxkeHue Mpu HarpeBaHUM.
JlaGopaTopHble ONbITHI

1. O3HaKOMJIEHUE C KOJUIEKIIHEH TaOOpaTOPHON TTOCY/IBI.

2. TIpoBepka npubdopa AJis MOoTydYeHUs Ta30B Ha TEPMETUYHOCTb.

3. O3HaKoMIIeHHE C MUHEpaiaMu, 00pa3yroIIMMHU TPAHUT.

4. HpI/II‘OTOBHGHI/Ie FeTepOFGHHOfI CMECH IMOPOMIKOB CEPhI U KECJIC3a N UX PA3ACIICHUC.



5. B3aumopelicTBie pacTBOPOB XJIOPUJIOB M HOAMUJIOB Kajdusl C PACTBOPOMHUTpATA
cepebpa.

6. [Tonyuenue rugpoxcuaa menu(ll) u ero B3aumMoielicTBUE ¢ CEPHOI KUCIOTOM.

/. B3anmopencTBre pactBopa CoAbl C KUCIOTOM.

8. IlpoBepka 3akoHa COXpaHEHUs MACChl BEIIECTB HA MPUMEPE B3aUMOACUCTBUS MIEIOUH
U KUCJIOTBHI.

9. TlpoBepka 3aKkOHA COXpAaHEHHUS MAacChl BEIIECTB Ha IPUMEPE B3aUMOJCHCTBUS IETOUN
u cosm xenesa (I11).

10. PaznoxkeHue nepokcuia BoI0po/ia ¢ mMoMouIpio okcuaa mapranua (IV).

11. 3amenieHue xKeae30M MU B METHOM KyIIOpOcCe.

IIpakTnyeckue padoTbl

1. 3HaAKOMCTBO C JabopaTopHbIM 000pyaoBaHuEM. [IpaBuia TeXHUKH OE30MACHOCTH
pu padote B kabuHeTe xumun. Hekotopsie BUbI padoT.

2. AHanu3 Mo4Bbl

Ba:xueiimue npeacTaBuTe Il HEOPraHNYECKNX BeELIECTB.
KonnyecTtBennbleoTHOINEHUSA B XuMuU(18 yacoB)

CocraB Bo3nyxa. [lonstre 00 00bEMHOM 10JIE KOMIIOHEHTA MPUPOIHON Ta30BOM
cMecH — Bo3ayxa. Pacu€r 06béMa KOMITOHEHTA ra30BOi CMECH I10 €ro 00bEeMHOM
710J1e ¥ HA00OPOT.

Kucnopona. O3on. [lonyuenue kucnopona. Cobupanue u pacrio3HaBaHUE KUCIOPOIa.
XUMHUYECKHE CBOMCTBA KUCIOPOAA: B3AMMOAEHCTBUE C METAJIJIAMH, HEMETAJUIaMU U
CI0XHBIMHU BelecTBaMu. [ Ipumenenne kucinopoaa. Kpyropopor kuciaopoia B mpupoze.

Oxkcupapl. OOpazoBaHue Ha3BaHUI OKCUIOB 10 uX ¢opmyiaM. CocTtaBieHue Gopmy
OKCHUJIOB IO WX Ha3BaHUsM. [IpencTaButeny OKCUIO0B: BOAA U YIJIICKUCIIBIN ras,
HETaIlEHast U3BECTh.

Bopopon B npupose. duzndeckue 1 XUMHUUYECKUE CBOMCTBA BOAOPO/IA, €0 MOTyUYEHUE
Y NIPUMEHEHHUE.

Kucnotsr, ux cocras u kinaccudukanus. Uaaukaropsl. Tabiumia
pactBopumMocTu. CoJisiHasi U cepHasi KUCJIOThI, UX CBONCTBA U MPUMEHEHHUE.

Coun, ux coctaB U Ha3BaHus. PacTBopumocTs conelt B Boae. IIpencraBurenu conei:
XJIOPUJI HaTpusl, KapOOHAT HATPHs, pocdaT KaabIusl.

IToctostnnas ABoraapo. KonndecTBo BemiectBa. Mosbs. MossapHas Mmacca. KpaTHbie
€MHULIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJIJIUMOJIb U KHJIOMOJIb,
MUWITUMOJISIPHASL ¥ KUWJIOMOJISIpHAsk MacChl BEIIECTBA.

Pacu€tsl Cc wuCHOIB30BaHUEM TOHSATUNA «KOJMYECTBO BEILECTBA», «MOJISIpHAs
Maccay, «IOCTOSTHHast ABOTaaApoO».

3akoH ABorajipo. MossipHbIii 00bEM ra3000pa3HbIX BemecTB. OTHOCHUTEbHAS
IJIOTHOCTh OJTHOTO Ta3aro Apyromy.



KpatHbie eauHMIIBI U3MEPEHUS] — MUJUIUMOJSIPHBIA U KHJIOMOJISIPHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacu€rel ¢ wuCHIONB30BaHMEM TOHATUH «KOJIMYECTBO BEIIECTBA», «MOJISIpHAsS
Macca», «\MOJISIpPHbIA 00bEM ra30B», «IIOCTOSIHHAS ABOTaIpoO».

Pacuérel Cc wuCHONB30BaHUEM TIOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIpHAS
Maccay, «MOJISIPHBIN O0BEM Ta30B», «UUCIO ABOTAIPO».

I'unpocdepa. KpyroBopot Bojbl B mpupoje. Ousndeckue 1 XUMUYECKHE CBOWCTBA
BOJbl: B3aUMOJICIICTBHE C OKCUIAMU.

OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBaHHI B BoJe. VI3MEHEHHE OKpacKu
VMHJAKATOPOB B LIENOYHOM cpene. lIpeacraBurenn menoden: ruApOKCUIBI HATPUS, KU
Y KaJIbIU.

PactBoputens m pactBopE€HHOE BemecTBO. PactBopel. PactBopenme. I'mumpartsl.
MaccoBast 10y1s1 pacTBOPEHHOTO BellecTBa. Pacu€rbl, CBsA3aHHBIE C HCIIOJIb30BAHUEM
IIOHATHS «MAaCCOBas 011 PACTBOPEHHOTO BEILIECTBAY.

JdemoHcTpanuu

» OmnpeneneHne coepKaHus KUCIOPOJIa B BO3AYyXE.
* [Ilomydenue KuCIOpPOAA Pa3NOKEHUEM NIEPMAHTAHATA KAIUA U IIEPOKCHIA

BOJIOPOJIA.

» CoOupaHue METOJIOM BBITECHEHUS BO3lyXa U BOJMBI.

* PacrniozHaBaHueKucCiIoOpoa.

» ['opeHue maruus, xeinesa, yris, cepbl U pocdopa B KUCIOPOIE.
* Korekuusa okcuaos.

» Ilonyyenue, coOupaHue 1 pacrio3HaBaHUE BOJIOPOJA.

» ['openue BogOpOAA.

« Bsaumopeiicteue Bogopoa ¢ okcuaom meau(ll).

» Komiekunst MUHEpaIbHBIX KUCIIOT.

* [IlIpaBuiio pa3baBieHus CEpOil KUCTOTHI.

» Komeknus comnen.

» TaGnuia pacTBOPUMOCTH OCHOBAHUM, KUCTIOT U COJIEH B BOJIC.

* HexoTopsle MeTa/IBI, HEMETAIIBI U COEUHEHUS] KOJIMYECTBOM BEILIECTBA B 1 MOJIb.
* Mogenb MonsipHOTO 00bEMA ra3000pa3HbIX BELIECTB.

JlabopaTopHbIe ONBITHI

12. IlomyTHEHHE W3BECTKOBOM BOJBI IPH MPOITYCKAHUY YTIEKUCIOrO ras3a.

13. TlomyyeHue BOJIOPO/ia B3aUMOICUCTBUEM LIMHKA U COJISTHOM KHUCIIOTBHI.

14. Pacrmo3HaBaHWE KUCJIOT UHIUKATOPAMH.

15. 3MeHeHue OKpaCKd MHIUKATOPOB B IMIEJTOYHOU CPEE.

16. O3HakoMIIEHHE C IIpenapaTaMy JOMAIIHEH WU IIKOJbHOM anTeYKu — PacTBOPAMHU
NEPOKCHJIa BOJIOPO/Ia, CIIUPTOBOM HACTOMKHU MOJa U HAIIaTBIPHOTO CIUPTA.
IIpakTHyeckune padboThI

3. Tlonyuenue, cobupanue U pacrno3HaBaHUE KUCIOPOa.



4. TlomydeHnue, coOMpaHren paclio3HaBaHUE BOJOPOA.
5. IIpuroroBieHue pacTBOPOB COJIEN € UX 3aJaHHOW MaCCOBOM JOJIEH.
OcHoBHBIE KJIacChl HeOprannveckux coeaunenuii (10 yacos)
O06o00menue cBeaeHuit 00 OKCHUIaX, UX KiaacCu(UKaIMi, Ha3BaHUSIX U
cBoiicTBax. CriocoObl MOTYyYEHUsT OKCUIOB.

OcHoBanus, uX Kiaccuukanus, Ha3BaHUS M CBOMCTBAa. BiaumosneicTBue ¢
KHCJIOTaMH, KUCIIOTHBIMUA OKCUAAMU U COJIAIMU. Pa3nokeHne HepacTBOPUMBIX OCHOBAHHUI.
CriocoObl OJTy4eHHs] OCHOBAHUM.

Kucnoter, ux xnaccudukarms u HazBaaus. OOMe XUMUYECKAE CBOMCTBA KUCIIOT.
B3auMozeiicTBue KHUCIOT € MeTaUlaMHU. OJEKTPOXMMUYECKHA Pl HaNpsLKEHHM
METAJIOB. B3anMoaencTBrue KUCIOT ¢ OKCHIAMHU METaJIIOB.

B3anmonenicTBre KUCIOT ¢ OCHOBAaHUSMHU — PEaKLUsl HeWTpanu3anuu. B3aumoaencreue
KHUCJIOT C COJISIMU. [ToyyeHue 6eCKUCIOPOTHBIX
Y KMCJIOPOJACOICPHKAIIUX KUCIIOT.

Conm, ux kimaccudukaius 1 cBoicTea. BzaumoneiicTBue cojieit ¢ MeTajljiaMu,
O0COOCHHOCTH 3THUX peakiuii. B3auMoaencTBre coiei ¢ COMsIMU.

['eneTnueckue psaabpl MeTaJla U HeMeTauia. ['eneTnueckas CBsi3b MEXIy KilaccaMu
HEOPraHMYECKHUX BEIICCTB.

JlabopaTopHbIe ONBITHI

17. B3aumMoaencTBrue OKCr1a Kajablus ¢ BOJOU.

18. ITomyTHEHUE U3BECTKOBOI BOABI.

19. Peaknus HelTpanu3anuu.

20. ITonyuenue ruapokcunamenu(ll) u ero B3auMoaeiicTBue ¢ KUCIOTOM.
21. Paznoxkenue rugpokcua meau(ll) mpu HarpeBanumu.
22. BzanMoaelcTBrE KUCIIOT C METalIaMH.

23. B3zanMoelcTBHE KUCIIOT C COISIMH.

24. O3HaKOMJICHHE C KOJUIEKIIUEN CONEH.

25. Bzaumonericteue cynbbara meau(ll) ¢ sxenezom.

26. B3anumoielicTBUE COJIEH C COJIAMMU.
27.'eHeTnyeckas CBSI3b Ha MPUMEPE COCTMHEHUN MEIH.
IIpakTnueckue padoTbl

6. PeleHue SKCrIepUMEHTAIBHBIX 3a/1a4.

Iepuoauueckuii 3akoH u [lepuoagnyeckasi cucreMa XUMHYECKHUX JIEMEHTOB
. I. MenaejieeBau crpoenue atroMa( 8 4acon)
EctecTBeHnbIe ceMelcTBa XUMUYECKUX DJIEMEHTOB  IIICIOUYHBICH
IEJIOYHO3EMETbHBIE METAJUIbl, TaJOTeHbl, WHEPTHBIE (OJaropogHbIe) Ta3bl.
AmdoTepHOCTh. AM(]OTEpHBIE OKCHIBI U THAPOKCHUIBI. KOMITJIEKCHBIE COIH.
Otkpeitue [. . MenaeneeBsim [leproandeckoro 3akoHa U CO3/IaHUE UM
[Teprnoan4ecKkoil CUCTEMbI XMMUYECKUX JIEMEHTOB.



AToMBI Kak (hopMa CyIIECTBOBAHUSA XUMHUYECKUX 3J1eMEHTOB. OCHOBHBIE CBEJICHUS
O CTpOEHUHU aTOMOB. J[OKa3aTenbCTBa CIOKHOCTU CTpoeHus: aToMoB. OnbiThl Pesepdopaa.
[InanerapHast MOZIENIb CTPOEHUS aATOMA.

CocraB aTOMHBIX s/I€p: NPOTOHBI, HEUTPOHBL. OTHOCHUTENBbHAs aTOMHAas Macca.
B3anMoCBsA3b MOHATHI IIPOTOHY», KHEUTPOH», «OTHOCUTEIbHAS ATOMHAsI Maccay.

Muxkpomup. DneKTpoHbl. CTpOEHUE SJIEKTPOHHBIX YPOBHEW aTOMOB XHMHYECKUX
anemeHTOB NeNe 1-20. [ToHsiTHE O 3aBEPIIEHHOM AJIIEKTPOHHOM YpPOBHE.

N3oronbl.  @Pu3nM4YeCKUd  CMBICI  CUMBOJUKM  Ileproanyeckor  CHUCTEMBL.
CopemenHnas popmynupoBka [lepronuueckoro 3akoHa. M3MeHeHUsI CBOMCTB JI€MEHTOB
B IIEPUOJIaX U TPyMmax, Kak GyHKIUS CTPOSHUS JICKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCTHKa dJIEMEHTA-METAUIA U JIEMEHTAa-HEMETAIIA 110 MX ITOJIOKEHHUIO B
Ilepnonmueckoi cucrteme xumnudeckux 35eMeHToB 1. 1. Menaeneesa.

JdemoHcTpanumn
» Pasnuynbie popMbI TAOIUI] TEPUOTUIECKON CHCTEMBI.
* Mogenuposanue nocrpoenus llepuonuueckon cucremsl 1. 1. Menaeneena.
* Mopenu aTOMOB XUMHUYECKHUX JIEMEHTOB.

* Mogenu aTOMOB 3J1eMEHTOB 1—3-TO TIeproI0B
JlabopaTopHbIe ONBITHI.

28. [lonyuyenue aM(poTEepHOro TUAPOKCHIA U UCCIETOBAHUE €TO CBOWCTB.
Xumnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (11 yacos)

Nonnass xumuueckas cBsi3b. HoOHBI, 00pa3oBaHHbIE aTOMaMHU METAIJIOB W
HeMmeTauioB. CxeMbl 00pa3oBaHUs MOHHOW CBSI3M JjIsi OMHAPHBIX coenuHeHuil. loHHbIe
KpUCTAUTMUECKUE PEMIETKU U (PU3NUYECKUEe CBOMCTBA BELIECTB C ATUM THUIIOM PEIIETOK.
[Tonstrie o popMyIbHOMN eUHUIIE BEIIECTBA.

KoBasienTHass xumudeckasi CBsi3b. OJEKTPOHHBIE M CTPYKTYpHBIE (DOPMYIIBIL.
KoBasientHass HemomsipHast CBsizb. CXxembl 00pa3oBaHHS KOBAJCHTHOW CBSI3U IS
OMHApHBIX COCNMHEHMA. MOJEKYISIpHBIE W ATOMHBIC KPUCTALIMYECKUE PEHIETKH, U
CBOWCTBA BEILIECTB C 3TUM THUIIOM PEIIETOK.

DIIEKTPOOTPULIATENILHOCTD. Psi anekTpooTpuiiaTenbHOCTH. KoBalleHTHAs nosisspHas
xuMuueckasi cBsi3b. Jlumonb. CxemMbl 00pa30BaHHUsS KOBAJICHTHOM MOJSPHOM CBSI3M ISt
OMHApHBIX COEAMHEHUN. MOJIeKyJIsIpHblE W aTOMHbIE KPUCTAUIMYECKUE PEIIETKH,
CBOWCTBA BEILIECTB C 3TUM THUIIOM PEIIETOK.

Merannuyeckass XMMHAYECKasl CBA3b U METAJJIMYECKash KPUCTAJUIMYECKasi PEIIETKA.
CBoiicTBa BEHIECTB C ATUM THUIIOM pelIETOK. EquHast npupoa XMMUYECKUX CBSI3El.

Crenenb okuciienusi. CpaBHEHUE CTENEHHU OKHUCIEHUS W BalleHTHOcTU. [IpaBuiia
pacyéra cTerneHe OKUCIeHUs Mo GopMyIaM XUMHUYECKUX COSAMHEHU.

OKuCANTENBLHO-BOCCTAHOBUTENBbHBIE peaknu. OnpeneneHne CTENEeHEeW OKHUCICHHUS
JUISL 3JIEMEHTOB, OOpa3yIOIIMX BeIleCTBa Pa3HbIX KiaccoB. PeaknmuuoHHOTO oOMeHa U



OKHCIIUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu. OKuCIuTENr U BOCCTAHOBUTEIIb,
OKHCIIeHHe U BoccTaHoBJieHHe.  CoOCTaBlieHHME  YpPaBHEHUNW  OKHCIHUTEIIbHO-
BOCCTaHOBUTEIbHBIXPEAKINI METOI0OM 3JIEKTPOHHOIO OanaHca.
JdemoHcTpauumn

* Bugeo ¢pparmenTsi u cnaiiasl «loHHass XuMuueckast CBSI3b ».

+ Komiekuus BemecTB ¢ HOHHOW XUMHUYECKOM CBA3BIO.

* Mozenu HOHHBIX KPUCTATUTMYECKUX PELIETOK.

* Bugeodparments! u cnaiipl «KoBaneHTHaAIXUMUYECKas CBSI3bY.

+ Komteknus BemecTB MOJIEKYJIIPHOIO U ATOMHOTO CTPOEHHS.

* Mopgenu MOJIEKYJISIPHBIX M @TOMHBIX KPUCTAIUIMYECKUX PEIIETOK.

» BuneodparmenTs u cnaiasl «MeTtamindeckas XUMAYECKask CBS3bY.

» Komnekuus «MeTtabl U CIIaBbD».

« BzauMojelcTBHE ITUHKA C CEPOil, COMSTHON KUCIOTOH, Xtopuaom meau (11).

* ['openue Maruus.

* BsanmojencTBue XJIOPHOU U CEPOBOAOPOIHON BOBI.
JlabopaTopHbIe ONBITHI
29. N3roroneHne MOAETH, UIUTIOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKOM CBSI3H

Coaep:xxanue y4eOHOro nmpeamera
Xumusa 9 kiacc
(68 yacos, 2 yaca B He/I€JII0)
IToBTOpEeHue U 00001IeHNE CBeAeHUI 0 Kypcy 8 kiacca( S yacoB)
bunapubie coemuHeHus. OKcuabl cojeo0pasyronme U HecoJeoOpasyromue.
['unpoxcuasl: ocHOBaHus, aM(poTepHbIe, KUCIOThL. CpeaHue, KUCIbIe, OCHOBHBIC COJIH.
OO6o0mieHne cBeeHU 0 XMMHUYECKHX peaknusx. Kimaccuduxaus XUMUYECKUX
peakIuii Mo pa3IuYHbIM OCHOBAHHUSAM: COCTAaBY M YMCIIY PEarupyromux U 00pa3yomuxcs
BEIIIECTB, TEIJIOBOMY J3(P(dEeKTy, HampaBICHUIO, H3MEHEHUIO CTEIEeHEeW OKHUCIICHUs
AJIEMEHTOB, 00PA3YIOIIUX pearupyrolre BemecTna, ¢pase, HCIoJIb30BaHUIO KaTaau3aTopa.
[ToHsiTHE O CKOPOCTM XMMHYECKOM peakuuu. DakTophl, BIMSIOIMIME HA CKOPOCTH
XUMUYECKUX pEaKIMi: NpUpoJia pEearupyromux BELIECTB, WX KOHIIEHTpalus,
TeMmIepaTypa, IJI0Ia/lb CONPUKOCHOBEHHUS, HAIMUME KaTanu3aropa. Karanus.
JleMmoHCcTpanumn
» O3HAaKOMIIEHHE C KOJUIEKIIUSIMHU METAJIIOB U HEMETAJIJIOB.
* O3HAaKOMIIEHHE C KOJUIEKIIUSIMH OKCHUJIOB, KUCIIOT U COJIEH.
* 3aBUCUMOCTbH CKOPOCTH XMMHUYECKON peaKIK OT IPUPOAbI pearupyroumx



BEILIECTB.
* 3aBUCUMOCTH CKOPOCTH XUMUYECKOU peaKkuy OT KOHIIEHTPALIMHU pearupyromux
BEILIECTB.
* 3aBUCUMOCTH CKOPOCTH XMMUYECKOUW peaKkuu OT IJIOIIAIN
CONPUKOCHOBEHHUSI PEArUPYIOIINX BEUIECTB («KUIISIIIUI CIION).
¢ 3aBUCHUMOCTb CKOPOCTH XUMUYECKOU pEeaKU OT TEMIIEPATYPhl PEATUPYIOLIUX
BEILIECTB.
JlabopaTopHbIe ONBITHI
B3aumopeiicTBrue aMMHuaka u XJ0pOBOIOPOAA.

=

Peaknusa mentpanuszanuu.
Habmonenue TemnoBoro 3¢ dexra peakiiuu HeuTpaau3aiim.
B3aumoneiicTBue cepHoit kucioThl ¢ okcuioM menu (II).

ok w

PasnoxxeHne nepokcuaa BoJOpO/ia C MOMOIIBIO KaTajla3bl KapToges

6. 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKIMU OT IMPUPOJIBI PEATUPYIOLIUX BELIECTB
Ha TMpUMEpEe B3aMMOJICUCTBHUS PACTBOPOB THOCYJb(aTa HaTpus M XJjopujaa Oapus,
TUOCYJIb(paTa HATPUSA U COJITHOM KHCIIOTHI.

/. 3aBUCUMOCTh CKOPOCTH XWMHYECKOM PEAKIHHM OT IPUPOABI METALIOB IIPU HX
B3aMMOJECHUCTBUHU C COJITHOM KUCIIOTOM.

8. 3aBUCUMOCTh CKOPOCTHM XUMHYECKOM pPEaKIUMM OT IPUPOABI KHUCJIOT IpH
B3aMMOJICUCTBUU UX C XKEJIE30M.

9. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOMN PeakIiu OT TEMIIEPaTyphI.

10. 3aBUCHMOCTbH CKOPOCTH XUMHUYECKOW PEAKIIUU OT KOHIIEHTPALIUH.

11. 3aBUCHMOCTH CKOPOCTM XHMHYECKOW PEAKIWHM OT IUIOIAJA CONPHUKOCHOBEHMS
pearupyronmx BeIeCTB.

12.  3aBUCHMOCTH CKOPOCTH XMMHUYECKOW pEaKIMu OT KaTaau3aTopa.

XuMHYecKHe peakiu B pacTBopax 3j1eKTpoautoB( 10 yacos)

[TonsiTe 00 PMEKTPOTUTUIECKON AUCCOMMAIMH. DJICKTPOIUTHI U HEIJIEKTPOIUTHI.
MexaHu3M AUCCOIMAIMU JJIEKTPOJIUTOB C Pa3IMYHBbIM XapakTepoMm cBsizu. (CTeneHb
ANEKTPOIUTHUECKON nucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

OcCHOBHbBIE MOJI0KEHUS TEOpUH 3JIEKTPOJIUTUYECKOM JTVCCOLMALIAH.
Knaccudukanus 1oHOB U ux cBoicTBa. KHUCIOTHI, OCHOBaHUS U COJU KaK AJICKTPOJIUTHI.
Nx xnaccudukaims u IUCCOIUAINs.

OOmme XUMHUYECKHE CBOWCTBA KHUCJIOT: W3MEHEHHUE OKPACKH WHIMKATOPOB,
B3aMMOJECHUCTBUE C METaUIaMH, OKCHUIAAMH W TUAPOKCHUIAMU METAUIOB U COJIAMMU.
MonekynsipHble U MOHHBIE (MIOJHBIE U COKPAIIEHHBIE) YPaBHEHUS PEaKIUH.

XUMHUYECKAN CMBICII COKPAIIEHHBIX YPABHECHUUW. Y CIOBUS NMPOTECKAHUSA PEAKIIUA MEKITY
ANEKTPOIUTAMU 0 KOHUIA. Psii aKTUBHOCTH METAJIIOB.
OO61ure XMMHUYECKHe CBOMCTBA I1IeJI0Ueii: B3aUMOECHCTBUE C KUCIOTaMH, OKCHIAMHU



HEeMeTauioB, cojsiMu. OOIMe XHWMHUYECKHEe CBOWCTBA HEPACTBOPUMBIX OCHOBAHUM:
B3aMMOJEHUCTBUE C KUCIIOTAMU, PA3JIOKECHUE ITPU HATPEBAHUM.

OO0mme XMMHUYECKHe CBOWCTBA CPEIHUX COJICH: B3aMMOJACHCTBHE C KHCIOTaMH,
IIEJ10YaMHM, COJISIMU M METAJUIAMU. B3auMOENCTBUE KUCIIBIX COJIEH CO LIETI0YaMH.

I'maponus, kak oOMeHHOE B3auMoOEHCTBHE cojied ¢ Boaou. ['maponus comum
CUJIBHOTO OCHOBAaHMSI M C1a00M KUCIOTHL. ['uaponan3 conu ciiaboro OCHOBaHUS U CUIIbHOM
kuciotsl. [lkama pH.

CBoiiCTBAa  KUCIIOT, OCHOBaHUM, OKCHIOB M COJE€d B CBETE TEOPUHU
3JIEKTPOJIUTUYECKON AUCCOUMALMHA U OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
JleMmoHcTpanum.

* HcnblTaHue BENIECTB U UX PACTBOPOB HA AJIEKTPONPOBOTHOCTD.
*  3aBHCUMOCTH JIEKTPOIPOBOJHOCTH YKCYCHOW KHACIIOTHI OT KOHIICHTPALUHY.
* JIBMKEHUE OKPAILLICEHHBIX HOHOB B 3JIEKTPUUECKOM IIOJIE.
* OmnpeneneHne XxapakTepa cpelibl B paCTBOPax COJIEH.
JlabopaTopHbIe ONbITHI.
13. Jluccormanus cialdbIX 3JIEKTPOJIUTOB HA MPUMEPE YKCYCHOM KUCIOTHI.
14. I3sMeHeHne OKpaCcKy MHIMKATOPOB B KUCJIOTHOM Cpefe.
15. Peakuus HEUTpaIW3alUK PaCTBOPA MIEIOYN PA3IIMYHBIMUA KUCIOTaAMU.
16. Ilomyuenue ruapokcuna menu (11).u ero B3auMoencTBrE C pa3TMIHBIMU
KUCJIOTAMHU.
17. B3aumoeiicTBrE CHIIbHBIX KHCIOT ¢ okcuaom meau (1),
18-20. BzaumoseiicTBrE KUCIIOT C METAJIAMH.
21. KayecTBeHHas peakiys Ha KapOOHAT-UOH.
22. IlonyueHne CTyIHS KPEMHHUEBOU KHUCIIOTHI.
23. KauecTBeHHasl peakiys Ha XJIOPUJ - WU CYJIb()aT-HOHBI
24. I3MeHeHne OKpaCKd HHAUKATOPOB B IIEJIOYHOMN CpEJIE.
25. B3auMoieicTBHE IIEI0YEH C YTIIEKHUCIBIM ra30M.
26. KauecTBeHHas1 peakiids Ha KAaTHOH aMMOHUS.
27. [Tonyuenne runpokcuna meau (1) u ero paznoxenue.
28. BzaumoeiicTBre kKapOOHATOB C KUCIOTAMH.
29. [Monmyuenue runpokcuma xeneza(lll).
30. BzaumoeiictBue xenesa ¢ pactBopom cyibdara meau (I1)
IIpakTnueckue padoTbl
1. CBoiicTBa KUCJIOT, OCHOBaHMI1, OKCUJIOB U COJIEI B CBETE TEOPUU
ANEKTPOIUTUYECKON JUCCOLUALIMU U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuin

HemeTa/uibl 1 HX coequHeHus1(25 yacoB)
CtpoecHHE aTOMOB HEMETAJUIOB U MX MoyiokeHue B Ileproaudeckoit cucreme. Psn
AIEKTPOOTPHIIATEILHOCTH. KpucTayummueckue peméTkd HEeMEeTauloB —  IMPOCTBIX



BellecTB. AsutoTponuss M €€ mnpuuuHbl. Pu3nyeckue cBoWcTBa HemeTaioB. OO6mue
XUMHUYECKUE CBOMCTBA HEMETAIJIOB: OKUCIIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

I"anorensl, ctpoeHne ux aTOMOB U MOJIEKYJ1. PU3NYECKUE U XUMAYECKUE CBOMCTBA
raJIOT€HOB. 3aKOHOMEPHOCTH HM3MEHEHHs CBOWMCTB TaJIOTEHOB B 3aBHCHUMOCTH OT HX
nosioxkeHuss B llepuogmueckoit cucreme. HaxokaeHue rajaoreHoB B NPHPONE M HX
[OJIy4eHHE. 3HAaYCHUE U IPUMEHEHHE TaJION€HOB.

["asloreHoBOIOPOABI M COOTBETCTBYIOIIME MM KHUCIOTHI: IIJIAaBUKOBAsi, COJIAHAS,
OpoMOBOAOpOJHAs, HOAOBOJOpoaHas. ['amoreHunpl. KauecTBeHHble peakuuu Ha
raJioreHu1-uoHsel. [I[puMeHeHrne coeTMHEH raJoreHoB U X OMOJIOrudecKast poJb.

Obmas xapaktepuctuka sneMeHToB VIA-rpymmel. Cepa B mpupoie u e€
noJlyuyeHue. AJIOTPONHBIE MOAU(PHUKAIIMU CEpPhl U UX CBOMCTBA. XMMHUYECKHE CBOWCTBA
Cephl U €€ IPUMEHEHUE.

CepoBOJOpOJ: CTPOEGHUE MOJIEKYJbl, (PU3MUECKHME M XHWMHUYECKUE CBOICTBA,
nosyueHue M 3HadeHue. CepoBogopogHas kuciora. Cynbduasl W UX 3HAYEHUE.
JIroMuHODOPHL.

Oxkcun cepol (1V), ceprucras kucnora, cyib@uthl. KauecTBeHHas peaxkuus Ha
CyJb(UT-UOH.

Oxcun cepsl (VI), cepras kucnora, cynbdatel. Kpuctamnoruaparsl. KauectBenHas
peakius Ha cyib(haT-uoH.

CepHass kuciota - CWIbHBIA daekTpoiauT. CBoiicTBa pa30aBICHHOW CEpPHOM
KHCJIOTBI, KAaK TUIIMYHOW KHUCJIOTBHI: B3aMMOJEHCTBHE C METAUIAMH, OCHOBHBIMU U
aM(pOTEepHbIMU OKCUJAMH, OCHOBAaHUSMU U aM(POTEPHBIMU THUIPOKCHUIAMH, COJISIMH.
KauecTtBeHHas peakius Ha Cyab(}aT-uoH.

OO6mass xapaktepuctuka »siaemMeHToB VA-rpynnbl. A30T, CTPOCHHE aromMa H
MOJIEKYJibl. DU3NUECKUE U XUMUYECKUE CBOWCTBA U MMPUMEHEHHE a30Ta. A30T B IPUPOJIE
1 ero OMOJoTuYecKas poJib.

AMMUaK, CTpOEHHME MOJIEKYJIbl U (U3NYECKUE CBOWCTBA. AMMMayHas BOJa,
HaIIaTBIPHBIN CIIUPT, THAPAT aMMHuaka. JJOHOPHO -aKIEeNTOPHBIN MEXaHW3M 00pa30BaHUS
KaTHOHa amMMOHMs. BoccraHoBuTenpHblE cBOMcTBa ammuaka. Coiau aMMOHUS M HUX
npumeHeHue. KauecTBeHHas peakiysi Ha KATHOH AaMMOHHS.

Oxcupl a30Ta: HECONIeo0pa3yoIIe U KUCIOTHBIE. A30TUCTasi KUCIOTa U HUTPUTHI.
A30THas KMCIOTa, €€ MOoJdy4YeHHe U cBoMcTBa. HUTparsL.

docdop, crpoenue aroma u auiotponus. Pochunsl. Dochun. Oxcun hocdopa(V)
u oprodochopnas kuciora. Pocdatsl. DocopHbie ynoOpenus. MHCEKTHITHIBI.

OO1as xapaktepucTuka 37aeMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB,
IIPOCTBIX BELIECTB W COEAMHEHHI B 3aBUCUMOCTH OT TMOJOKEHHS DJJIEMEHTOB B
[lepuognueckoit cucreme. YTiaepoA. AJUIOTPONHbIE MOAUM(GUKALMW: anamas3, Tpadur.
AMop¢dHBII yriaepon M €ro copra: caxa, aKTUBUPOBAHHBINM Yroyib. AJCOpOIMSL.
XruMHUYecKHe CBOWCTBa yriepona. Kokcoxumuueckoe NMpOU3BOACTBO U €T0 MPOIYKIMS.
KapOunpr.



Oxkcupn yraepona(ll): ctpoeHne MoseKynbl, MOJIy4YeHHE M €ro cBoiicTBa. OKCu
yraepona(lV): crpoeHue MoJIeKysbl, MOJYYEHHUE M €ro CBOMCTBA. YTOJIbHAS KUCIOTA.
Conu yronbHOM KHUCIOTHI: KapOoOHAThl W TUApoKapOoHaThl. TexHuYeckas M MHILEBas
cona.

Heopranmueckne u OpraHMYeCKHE BEIIECTBA. YTJEBOAOPOIbl. XHWMHYECKOE
CTPOCHHE OPraHMYECKUX BEIIECTB, KAK MOPSJOK COCIUHEHUS aTOMOB B MOJIEKYJE IO
BAJICHTHOCTH.

Meran, 3TaH, KakK TMpEIEIbHbIC YIJIEBOAOPOAbl. OTWIEH W AalETWICH, Kak
HeTmpeqenbHble  (HEHACHIIICHHBIE)  YIJIEBOAOPOABL.  ['OpeHue  yrieBoAOpOIOB.
KadecTBeHHbIE peakliiy Ha HEMPEACIIbHBIE COCIUHEHHUS.

OTUJIOBBIN CIUPT, €r0 MOJyYeHUE, MPUMEHEHHE W (PU3HOJIOTHUECKOe EHCTBHE.
TpéxaTtomuselii cnupt rauuepuH. KauecTBeHHas peakuys Ha MHOTOATOMHBIE CIHPTHIL.
VYkcycHas - mpeJIcTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.

KpemHuii, crpoenne ero aroma u cBoiictBa. Kpemuuii B npupozge. Cununuasl U
cwiad. Okeup kpeMuusA(1Y). KpemuueBast kuciiora u €€ coi.

[IpousBoACcTBO cTekina W LeMeHTa. [[poAyKIus CHUIMKATHON MNPOMBIILIEHHOCTH:

ONTHUYECKOE BOJIOKHO, Kepamuka, Gapdop, dasHc.
OnrTryeckoe BOJOKHO.

Hemeranmnsl B npuponae. @pakinuoHHasi MEPEroHKa >KUJIKOrO BO3JyXa KakK CHOco0
MOJIyuYeHHUsl Kucjaopoja, a3ora, aproHa. [lomydyenue ¢docdopa, kpemHus, xjopa, iona.
DIIEKTPOJIN3 paCTBOPOB.

[Tonmy4yeHue CEpHON KUCIOTBI: ChIPbE, XUMU3M, TEXHOJIOTHUECKAS] CXEMA, METO/
KUIISIIIETO CJIOS, MPUHIIMIBI TEMI000MEHa, MPOTUBOTOKA U IMPKYISIUU. OneyM.
[Ipon3BOACTBO aMMHaKa: ChIPbE, XUMHU3M, TEXHOJIOTMUECKAs CXeMa.

JlemoHcTpanumn

e Komekuus HeMeTaIoB.

e Mopenu KpUCTAJUIMYECKUX PEIETOK HEMETAIIJIOB: AaTOMHBIE U MOJIEKYJISIPHBIE.
e (30HATOP W NPUHITUIIBI €r0 PAOOTHI.

e [‘opeHue HEeMeTaIOB - MPOCTHIX BELIECTB: cephl, (pochopa, TpeBecHOro yrisl.
e OO0pa3ipl TajJoreHoOB - IPOCTHIX BEIIECTB.

e BianmMmoaencTBHE raJIoreHoB ¢ METaJIJIaMH.

e BriTecHeHue xjgopa OpOMOM WM M0J1a U3 paCTBOPOB MX COJIeH

e Kosekuust npupoJHbIX COCIMHEHNUM XJIOPa.

e B3aumMmoaencTBHUE CEPHI C METAIIAMH.

e [ OpeHue cepbl B KUCIOPOJE

o Komnekuus cynbpUuIHbIX pya.

o KauectBeHHas peakuus Ha CyIbOUI-UOH

e (OOeclLBeurBaHNE OKPALIEHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.

e B3saumozaencTBre KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEIBIO.



e OOyriauBaHHUe OPraHUYECKHUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOM.

e Jluarpamma «CocrtaB BO3ayXay.

e Buneodparmentsl u cnaiasl «IItuasu 6a3zapbiy.

o [lonmyuyenue, coOupaHue u pacrio3HaBaHHEe aMMHAaKa.

e Paznoxxenue 6mxpomaTa aMMOHHS.

e BsanmozaencTBue KOHUEHTPUPOBAHHON a30THOU KUCIIOTHI C MEJBIO.

e ['opeHue 4YepHOro nopoxa

e Pa3noXeHrne HUTpaTa Kajaus U TOPEHUE IPEBECHOTO YTOJbKA B HEM

e OOpas3ubl NpUPOAHBIX coeauHeHui docdopa.

e ['openue dochopa Ha BO3ayXe U B KUCIOPOJIE.

e Tlomyuenue 6enoro ¢ochopa u UCTIBITAHUE €0 CBOMCTB

o Komneknus «O0pasipl NPUPOIHBIX COSTUHEHHUH YTIIepoaay

e Tloptper H. JI. 3enunckoro. Ilornomenrne akTHBUPOBAHHBIM YIJIEM
PacCTBOPEHHBIX BEIIECTB WJIU T'a30B.

e YCTpOHCTBO MPOTUBOrasa.

e Mogenu MOJIEKyJl METaHa, 3TaHa, TUJICHA U alleTUICHA.

e BsaumopeiicTBue sTHIIeHa ¢ OPOMHOM BOAOW M PaCTBOPOM NEpPMaHTaHATa KaJHsl.

e OOumMe XUMHYECKHE CBOMCTBA KUCIIOT HA TPUMEPE YKCYCHOM KUCIIOTBHI.

e KauecTBeHHas peakius HA MHOTOATOMHBIE€ CIIUPTHI.

o Komneknus «O0pasisl MPUPOTHBIX COSTUHEHUN KPEMHUS.

e Komekuus cTekna, KepaMuKH, HEMEHTA U U3JEITUNA U3 HUX.

e Kosekuus npoayKUUHU CUIMKATHON MPOMBIIIICHHOCTH.

e Buneodparmentst u cnaiiapl «IIpon3BoACTBO CTEKIIA U IIEMEHTA.

e Komreknus «IIpupoaHsie COETMHEHUS HEMETAILIOBY.

e BuneodparMeHTsl U ciaiapl « DpakiimoHHas IeperoHKa KUJIKOT0 BO3yXay

e Buneodparmentsi u cnaitasl «llomydenne Bogopoaa, KUCIOPO/Ia U TAJIOTEHOB
ANEKTPOIUTUUECKUM CITIOCOOOMY.

e Mogenu annapaToB JJIsl POU3BOJICTBA CEPHOUM KUCIIOTHI.

e Moaeab KHISAIIETO CIOS.

e Moenb KOJIOHHBI CHHTE3a aMMHUaKa.

e Buneodparments! u cnaiiasl «IIporu3BoACTBO CEPHOUN KUCTOTHI.

e Buneodparmentst u cnaiian «IIporn3BoACTBO aMMHAKa.

o Komnekuus «CpIpb€ 1 MOJYYEHHS] CEPHOU KUCIOTHI».

JlabopaTopHbIe ONBITHI

31. Pacnio3zHaBaHue rajoreHu1-nOHOB.

32. KayecTBeHHBIC peakiiy Ha CyIb(paT-uOHBI.
33. KauecTBeHHas peakiys Ha KAaTUOH aMMOHHSI.



34. XuMHUYECKHE CBOMCTBA a30THOM KUCIIOTBI, KaK JIEKTPOJIUTA.

35. KauecTBennsbie peakiuu Ha (pocdaT-HoH.

36. ITomyyeHnne u CBOMCTBAyTrOJIBHOW KUCIIOTBHI.

37. KauecTBeHHas peakuys Ha KapOOHAT-HOH.

38. IIpomyckaHue yIriIeKUCIOrO ra3a 4epe3 pacTBOp CHJIMKATa HATPUSL.
IIpakTHyeckune padboThI

2. I3ydyeHre CBOMCTB COJISTHOM KUCIIOTHI.

3. 3y4yeHune CBOMCTB CEpHOUM KUCIIOTHI.

4. [lonydyeHrne aMMHAKa U U3yYE€HUE €r0 CBOWCTB.

5. [lony4yeHne yriuekuciioro ra3a u M3y4eHue ero CBOMCTB.

MeTtaJjuibl M uX coequHenns (1749acoB)

[Tonoxenne mertamuioB B llepuoguueckon cucreme XxumMuyeckux snemeHtos [l. U.
MenzaeneeBa, CTpOEHME HUX aTOMOB M KpPUCTALUIOB. Meraiumueckass CBsI3b W
METaJUIMYECKask KPUCTAIINYECKas peméTka. GU3nYecKrue CBOMCTBA METAJIOB: 3JIEKTPO- U
TEIUIONPOBOAHOCTh, OTPa)KaroIasi CIOCOOHOCTh, IJIACTUYHOCTh. CIIaBbl YEpPHBIE U
LIBETHBIE.

Mertamel Kak ~ BOCCTAaHOBUTENW.  OJIEKTPOXHUMHUYECKMM  psii  HAIPSHKECHHM.
B3aumogenicTBue MeETaIIOB € HEMETAJUIAMHM, OKCUJAMH, KHUCIOTAMHU, COJISIMM.
AJOMUHOTEPMHUS.

CtpoeHue aTOMOB M MPOCTHIX BEIIECTB MICJIOYHBIX METAIIOB. 3aBUCUMOCTh (DM3UUECKUX
U XMMHUYECKUX CBOWCTB IIEJIOYHBIX METAJIOB OT 3apsloB siAep X aToMoB. OKCHIBI U
TUJIPOKCHUABI MIEJIOYHBIX METAJUIOB, UX MOJYYEHUE, CBOMCTBA, MIPUMEHEHHE. BaxHeiime
COJIM WIEJIOYHBIX METAJUIOB, UX 3HAYEHHUE B KMBOM W HEKHUBOW MPUPOJEC U B KU3HU
YEJI0BEKA.

CrpoeHre aTOMOB M NIPOCTBIX BEIIECTB IIEJIOYHO3EMEIBHBIX METAIOB. 3aBUCUMOCTH
(UBUYECKUX U XUMHYECKUX CBOWCTB IMIEIIOYHO3EMENIbHBIX METAJIJIOB OT 3aps/iOB SiAEp UX
atoMOB. OKCHIIBI W THAPOKCUABI IIEJIOYHO3EMENIbHBIX METAUIOB, WX IOJIYy4YEHHE,
CBOWCTBA W MNpPUMEHEHUE. BaxkHeWIne conu IMIEIOYHO - 3€MEJBHBIX METAIUIOB, HX
3Ha4YeHUE B NMPUPOJIC U KU3HU uejoBeka. KapOoHaThl ¥ THIpOKApOOHATHI KAIbIIUS.
KéctkocTh BOABI: BpeMeHHass U TOcTosiHHAs. CnocoObl YCTpaHEHUS BPEMEHHOM
xécTtkocTH. CrocoObl yCTpaHeHUsI MOCTOSHHOW JkEcTkocTh. HMonuThl.CoeMHEHUS
ATIOMUHUSA B TPUPOJIe. XUMHUYECKHE CBOWCTBA amoMuHUSA. OCOOCHHOCTH OKCHIA H
TUAPOKCUJIA ATIOMUHUSA Kak amM(pOTEPHBIX CcOoeAMHEHUN. BaxHeimme conu amoMUHUS
(xmopun, cynbdar).

OcoOenHocTu cTpoeHus aroma xeinesa. JKenezo B mpupoje. Baxneiiiue pyasl xemnesa.
Oxcumgpl u ruapokcuasl sxeneza(ll) u sxenesa(lll). Comm xenesa(ll) u xenesa(lll).
OO6HapyeHue MOHOB KaTMOHOB eJje3a B pacTBOpe. 3HAUCHUE COSAMHEHUH JKele3a.
Koppo3us xumudeckas 1 3JIEKTpPOXMMHYECKas. 3alliTa METALIOB OT KOPpO3uu. MeTasbl



B IIPUPOJIE: B CBOOOTHOM BUE U B BUje coeauHeHuil. [lonstre o metamnypruu. YépHas u
uBeTHas Metautyprus. [lupomerammyprus, THAPOMETAILTYPTHS, JIEKTPOMETAILITYPTHSL.
Jomennsiii iporiecc. [lepepaboTka uyryHa B CTaib. DJIEKTPOIU3 PacIUIaBOB.
JleMmoHCcTpanumn
* BszaumopeiicTBue HaTpHsl, JIUTUS U KAJIbIYS C BOJOM.
* [T'opeHue HaTpusl, MarHUs U XKEJIE€3a B KUCIOPO/IE.
* Bcrblka TepMUTHON CMECH.
* B3saunmojelicTBuE CMeCH MOPOUIKOB CEPHI U JKEJE3a, INHKA U CEPBI.
* BsaumojeicTBHE aIFOMUHUS ¢ KUCIOTaMH, I[eJI0YaMH 1 BOJIOM.
* B3zaumogeiicTBre Kene3a u MeJId C XJIIOPOM.
* BzaumopencTsue Meau ¢ KOHIEHTPUPOBAHHOW CEPHOM KMCIIOTOM M a30THOU
KHCJIOTOM (pa30aBiIE€HHON 1 KOHLICHTPUPOBAHHOM ).
* Okpacka mIaMeHu COeIMHEHUSIMHU IIETOYHBIX METAIIIIOB.
* Okpacka IIaMeH COeIMHEHUSAMU MIEII0YHO3EMEIbHBIX METAILIOB .
« Tamenwue uzBecTu BOLOM.
* llonydeHue )kE€CTKOW BOJbI B3AMMOJCUCTBUEM YTIIEKHCIIOTO Ta3a C U3BECTKOBOU
BOJIOM.
* YcTpaHeHHE BPEMEHHOM KECTKOCTH KUIITYEHUEM U 10OABKOU COJBI.
* YcTpaHeHHE MOCTOSIHHOW KECTKOCTU J00ABKOM COABI.
* VoHWTHI M NPUHIIUI UX ACUCTBUS (BUICOPPATMEHT).
* Koutekums npupoaHbIX COEAUHEHUN aJTFOMUHMUS.
» BuneodparmMenTsl u craiibl « OKCUI ATFOMUHUS U €70 MOIU(DUKAIIAN.
* Tlonyyenue ampoTEpHOTO THAPOKCHIA ATTFOMUHUS U UCCIIEA0OBAaHUE €0 CBOMCTB.
* Komnekuus «XUMHUYECKUE HCTOUHUKHU TOKA.
* Pe3ynbpTarsl IIUTENBHOTO SKCIEPUMEHTA IO U3YUYECHUIO KOPPO3UU CTAITBHBIX
W3JEUNA B 3aBUCUMOCTH OT YCJIOBHI ITPOIIECCOB.
» Boccranosnenue meau u3 okcugamenn(ll) Bogopomgom.
» Buneodparments! u cnaiiasl «[Ipon3BoACTBO YyryHau CTaINy.
* BuneodpparmenTs! u cnaiiasl «M3aenus u3 4yryHa u cTaim.
» Buneodparments! u cnaiiasr «[Ipou3BoACTBO aTFOMUHUS.
JlabopaTopHbIe ONBITHI
39.B3anmoeiicTBre *kene3a ¢ pactBopoM cyibharta meau(ll).
40.ITonydyeHre N3BECTKOBOM BOJIbI U OMBITHI C HEM.
41.TTonygyenne ruapokcuaos sxenesa(ll) u (11).
42.KauecTBEHHbIE peaKllMi Ha KaTUOHBI Keje3a
IIpakTnueckue padoThl
6. IlomydeHue 5KeCTKOM BOJIBI M CIIOCOOBI €€ yCTpaHCHHUS.
7. Pemenue skcnepuMEHTAJIbHBIX 3a71a4 10 Teme «MeTaib».

XHMHS M OKpY:Kalomasi cpeaa(2 yaca)



Crpoenue 3eMiu: apo, MaHTUS, 3€MHAs KOpa, UX XUMUYECKHUI COCTaB.
JIutocdepa u e€ xumuaeckuit cocraB. Munepansl. Pyast. Ocagounbie mopoasl. [lonesnpie
UcKomaemble. XMMHUECKH COCTaB ruApocdepbl. XUMUYECKUI COCTaB aTMOC(hEpHI.
VcTOuHMKH XMMHUYECKOTO 3arpsA3HEHMsI OKpY Karolleil cpeapl. [ nobanbHble
HKOJIOTMYECKUE TIPOOJIEMBI YEIOBEUECTBA: TAPHUKOBBIN AP(EKT, KUCIOTHBIE JOKIH,
O30HOBBIE JBIPEL. MEXTyHAPOIHOE COTPYAHUUYECTBO B 00JIACTH OXPAHBI OKPY KAOLIEH
Cpelbl OT XMMUYECKOTO 3arpsI3HEHUS. «3€JIEHAs XUMUS».

JemoHcTpanumn
* Buneodpparments u cnaiigpl «CtpoeHune 3eMin U €€ XUMUYECKUI COCTaBy.
+ Komnekuus MUHEpaaoB U TOPHBIX MOPOJ.
*  Komneknusa «Pynsl MeTamnoBy.
»  BuaeodparmenTsl u cnaiipl «I'100anbHbIE 3KOJOTHYECKUE POOIEMbI
YEJI0BEYECTBAY.
JlaGopaTopHbIe ONbITHI
43. 3yueHue rpaHura.

O0001mIeHre 3HAHMH 10 XMMHUH 32 KYPC OCHOBHOM LIKOJIBI.
IMoaroroBka kK OCHOBHOMY IroCy1apCTBEHHOMY JK3aMeHY(7 4acoB)

CrpoeHne aromMa B COOTBETCTBUM C IOJOXKEHHEM XUMHUYECKOIO JJIEMEHTA B
ITepunoanyeckoit cucrteme. CTpoeHUE BEIIECTBA: XUMHYECKasi CBSI3b HKPUCTAIIMYECKUE
peméTku. 3aBUCUMOCTh CBOMCTB 0Opa30BaHHBIX JJIEMEHTAMU MPOCTHIX BEIIECTB
(MeTamioB, HEMETAJIOB, OJIAarOPOJHBIX Ta30B) OT TMOJOXKEHUS DSJIEMEHTOB B
Ilepnonnueckoi cucreme. THUIOTOTHS HEOPraHUYECKUX BELIECTB, JECJIICHUE UX Ha KIACChI
u rpynnsl. [IpencraBurenu.
[Ipu3Haku W yCIOBHS MNPOTEKAHUS XUMUYECKUX peakiui. TUMONOoruss XUMHYECKUX
peakuuil MO pa3iMyHbIM OCHOBaHMSIM. Peakiuu HOHHOro o6meHa. OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKLINH.
XUMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB. XAPAKTEPHbIE XUMHUUYECKHE CBOKCTBA
coJIeO0pa3yoIUX OKCUIOB, THUIPOKCHJIOB (OCHOBAHWUM, KHUCIOT U aM(pOTEPHBIX
TUAPOKCHUIOB), COJICH.

Y4eOHO-TEMATHYECCKUH IIJIAH

No HaumenoBanue paznenos KonnuectBo B Tom yncne Ha npoBeneHne
(Tem) 4acoB MO [IpakTrueckux KonTponbHbIx
nporpamme pabort pabot
8 knacc
1 | HavanpHble  MOHATUS U 21 2 1
3aKOHbI XUMUU




2 | Baxneimue npeactaBuTenu 18 2 1
HEOpPraHUYECKUX BEILECTB.
KonuuecTBeHHbie
OTHOIIIEHUS B XUMHH
3 | OcHOBHBIE KJIaCChI 10 1 1
HEOPTaHUYECKUX
COE€IMHEHUN
4 | [leppoguueckuii 3aKOH W 8
[Tepuoanueckas CHCTEMA
XAMHYECKUX dJeMeHTOB [l.
N. MenneneeBa u CTpoeHUE
aTomMa
5 | Xumuueckas CBSI3b. 11 0 1
OKUCIUTEIIHLHO -
BOCCTAHOBUTEJIbHBIE PEAKIINU
Peszepn 2
Hroro 70 5 4
9 knacc
1 | TloBTopeHue u 0600IICHHUE 5
CBEJCHUM MO KypCy 8 Kjacca.
XUMHUYECKHUE PeaKIuu
2 | XuMHYECKHE PeaKIuu B 10 1 1
pacTBopax
3 | Hemeramisl 1 ux coeMHEHUS 25 4 1
4 | MeTtaniasl 1 MX COCTUHCHUS 17 2 1
5 | Xumus u okpyKaromas cpeaa 2
6 | O00OIIEeHNE 3HAHUH 110 7 1
XVMMMH 32 KypC OCHOBHOM
mKkoJjbl. Iloaroroska k
OcHOBHOMY
roCyJIapCTBEHHOMY 3K3aMEHY
(0I'D)
Peszepn 2
Htoro 68 7 4
7. KajieH1apHoO-TeMaTH4eCKOe IVIAHNPOBAHUE Y4e0OHOI0 MpeaMeTa
Xumuna 8 kiace
Ne Tema ypoka Koa | Hara | Jomam HUcnoab3oBanue
n/ nyec | MpoBse Hee o0opynoBaHus
| TBO | IeHHUd | 3aJaHH nenrpa «Touka
Jaco e pocTay

B




1| 2 | 3 | 4 | 5 |
HauajibHble NOHATHS M 3aKOHBI XUMHH (21 1)
1 | [Ipeamet xumuu. Ponas xumuu B 1
KU3HH YEJIOBEKa
2 | MeToibl M3yYeHUs] XUMUU 1 JlaTauk TemMmneparypbl
(TepMonapHbIif),
CIIUPTOBKA
3 | Bxognas nuarnoctuyeckas pabora 1
4 | ArperaTHbIe COCTOSIHUS BEIIECTB
5 | ILp Ne 1 «3HakoMCTBO C
1ab0paTOPHBIM 000PYAOBaHUEM.
[IpaBuna Th nipu pabore B
KaOWHETe XUMUI
6 | ®usnueckue SIBICHUS B XUMUU 1 JlaTuuk TemMneparyphbl
TUIATUHOBBIN
7 [[L.p.Ne 2« Ananu3 mouBbD» 1
8 |ATOMHO- MOJICKYJIIPHOE 1
ydeHHe. XUMHYECKHUE dJIEMCHTHI
9 |3HaKu XMMUYCCKHX 1
DJIEMECHTOB.
10 |ITepuogmyeckasTadbnmia 1
XxuMHYeckuxsjiemeHnToB . W.
Menpeneena.
11 | Xumuyeckue GopmyIibl 1
12 | Xumuueckne GopmyIibl 1
13 BaneHTHOCTH 1
14 |BajieHTHOCTh 1
15 | Xumudeckue peaxiuu. 1
16 |3akoH cCOXpaHEHUS MAaCcChl BEIIECTB. 1 Becsl a51eKTpOHHBIE
XHUMHUYECKHUE YPABHEHUS
17 | Xumuyeckue ypaBHEHUs 1
18 | Tumnbl XUMUYECKUX peaKIuii 1
19 | Tunbl XUMUYECKUX peaKIui 1
20 [[ToBTOpeHHE B 0OOOIICHUE TEMBI 1
«HauanbHbIC MOHATHS U 3aKOHBI
XTMUI)
21 K.p.Ne 1 «HauanbHble OHATHS U 1
3aKOHBI XUMUW
BaskHelinmue npeacTaBUTe M HEOPraHMYeCKUX BemecTB. KoinyecTBeHHbBIE
OTHOIIEHUSAB XMMUH
(18 v)
22 |Bo3ayx u ero cocran 1 [TpuGop nns

OIpCACIICHUA COCTaBa




BO3/yXa

23 |Kucnopon 1
24 | TI. p.Ne3 «ITonydyenue, coonpanue 1
U Pacro3HaBaHUE KUCIOPOJa»
25 |Okcuanl 1
26 |Bonopon 1
27 | ILp. Ne4 «Ilomyuenue, cobupanue | 11
Y pacro3HaBaHUE BOJOPOIA»
28 | Kucnotsl 1 [{udpoBoii MUKPOCKOTI
29 | Comn 1
30 |KomnuecTBOBEIIECTBA 1
31 |Pemenue pacyeTHBIX 3a7a4 1
32 |MounsipHbIit 00BEM 1
ra3000pa3HbIX BEHIECTB
33 |PacyéTel M0 XUMHUYECKUM 1
ypaBHCHUSIM
34 |Pac4éTrsl M0 XUMUYECKUM 1
ypaBHEHUSIM
35 Boxa. OcHoBanus 1
36 |PacTBOpBI. MaccoBas qoJis 1
pPacTBOPEHHOTO BEIIECTBA
37 | [Lp. Ne 5 «IIpuroroBnenue 1
pPacTBOPOB COJIEHN C UX 3aJaHHOU
MAacCCOBOH JTOJIE€M»
38 |O0001IeH e U CUCTEMATH3AIIHAS 1
3HaHMU 110 Teme: « BaxkHenme
MPEJCTABUTEIIM HEOPTaHUISCKUX
BemecTB. KonmmuecTBeHHBIE
OTHOILIEHUS B XHMHUM
39 |K.p.Ne2 mo teme: «Baxueitmue 1
MPEJCTABUTEIIM HEOPTraHUUECKUX
BemiecTB. KonnuecTBeHHBIE
OTHOILIEHUS B XUMHUM
OcCHOBHBIE KJIACCHI HeOprann4ieckux coequnenni (10 1)
40 | Oxcuapl:kiaccupukanus u 1 Hatuuk pH
CBOMCTBaA
41 |OcHoBaHus: KIaccupuKaIms 1 Hatuuk pH, nozarop
HWCBOMCTBA 00BEMA KHUIKOCTH,
OropeTka, TaT4uK
TEeMITepaTyphI
IUIATUHOBBIN, TaTUYNK
JTaBJICHUS, MAaTHUTHAas
MeIIaiaKa
42 |Kucnotel. Knaccudukanms Kuciot 1




43

CBoOMCTBA KUCIOT

Knaccudukanus comneit

45

CBolicTBa cosei

46

['eneTn4yeckas CBs3b MCIKIY
KJIaCCaMH HCOPIraHNYICCKUX
BCIICCTB

e i

47

IT.p. Ne 6 «Pemienue
AKCIIEPUMEHTAIILHBIX 3a/1a4»

48

O060011eHNE U CHCTEMAaTH3AIHS
3HaHUHU 110 TeMe: «OCHOBHBIC
KJIACChl HEOPraHUYECKUX
COCIMHECHUI

49

K.p. Ne3 no teme: «OcHOBHBIE
KJIAaCChl HEOPTAHUYECKUX
COCJIMHEHUI)

IHepuoauueckuii 3akoH u Ilepuoagnyeckas cucreMa XuMu4eckux iemenTon /1. U.
MenjesieeBa u cTpoeHue aroma (8 4)

50

EctecTBeHnbIe ceMecTBa
XAMHAYCCKHAX
311eMeHTOB. AM(pOTEPHOCTh

1

o1

Otxkpeitue/l. 1. MenaeneeBbM
Ilepnoamyeckorozakona

52

OcHOBHBIC CBCACHUA O CTPOCHHUU
aTOMOB.

53

CtpoeHue 2IEeKTPOHHBIX YPOBHEM
aTOMOB XMMHUYECKHX 3JICMCHTOB
No«Nel-20 B Tabmune /1. U.
Meunneneena.

54

[Tepronnyeckuii 3aKOH
. 1. MenneneeBa u ctpoeHue
aToma

55

XapakTepuCcTUKa XUMHYECKOTO
AJIEMEHTA Ha OCHOBAHUHU €T0
nonoxxeHus B [lepuoanueckont
CUCTEME

56

XapakTepucTuKa XMMUYECKOTO
JJIEMEHTA Ha OCHOBAHUU €0
nojoxxeHus B [lepuonnyeckont
CUCTEME

57

3nauenue [lepuoauueckoro 3aKkoHa
u [lepuoanyeckor CUCTEMBI
XAMHAYEeCKuX 3nemeHToB 1. U.
Menjgeneena

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiun (11 1)

58 |Mouuas xummdeckas cBs3b

1

JlaTuuk TemnepaTypsbl




IIATUHOBBIN, JaTUYUK
TEMIIEPATypPbl TEPMO-
IIapHBIN

59 | KomaneHTHas XumMmudeckasi CBs3hb 1
60 |KoBanenTHas nosjsipHas 1
XUMHUYECKasi CBA3b
61 | Meraminueckass XUMHUECKasi CBA3b
62 | CtenieHb OKUCIICHUS
63 | OxuCIUTENHHO-
BOCCTAaHOBUTEIbHBIEPEAKIINU
64 |OxucnuTeapHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU
65 |O6001IeHNE U cUCTeMaTH3aIUs
3HaHui 1o teMam: «II3 u IICXDO»
u «Ctpoenue Beniecra. OBPy»
66 | KontposbHas paboTa 1o temam:
«13 u [ICXD2» n «CtpoeHue
BeniectBa. OBPy»
67 | Perienne pacyeTHBIX 337249
68 | [IpomexyTodHas aTTeCTAITIS
Pezepe — 2 uaca - «Pewenue pacuemuvix 3a0ay)
Xumus 9 kinace
Ne Tema ypoka Koa | Jlata | Jlomam HUcnoab3oBanue
n/ u4yec | MpoBe | Hee 00opyaoBaHus
n TBO | I€HUS | 32/1aHU neHTpa «Touka
4aco e pocTay
B
1 2 3 4 5
1 | Knaccudukaius HeOpraHM4ecKux 1
BEIIIECTB U UX HOMEHKJIATypa
2 | Kitaccudukanys XUMHIeCKUX 1
pPEaKUHM IO pa3JINYHbIM
OCHOBAHUSIM
3 | Bxognas nuarnoctuyeckasi pabora 1
4 | [ToHsITHE O CKOPOCTU XUMHUUECKOM 1 [TpuGop st wn-
peaKIuu. JIIOCTPAIINU 3aBU-
CHMOCTH CKOPOCTH
XAMHUYECKON PEaKInu
OT yCJIOBUU
5 | Katanus 1
Xumnuyeckue peakuuu B pacreopax (10 4)
6 | DnexTporuTHUecKas 1 JlaTunk TemMneparypsl

Aucconuanms

IJIATUHOBBIN




OCHOBHBIE MOJIOKEHUS TEOPUHU 1
AJICKTPOJIUTUYECKOU
nuccoruanuu (TO]1)

8 [Xumuueckue cBoiicTBa kuciaor B| 1 JlaTuuk 3neKkTpo-
ceete TOJ] MIPOBOJIHOCTH, 103aTOP
00BEMa KHUIKOCTH,
OropeTka
9 Xumuueckue cBOWCTBa KHUCIOT B| 1
cete TOJ]
10 Xumuyeckue cBoicTBa ocHOBaHuii | 1
B CBETE TEOPHUU JICKTPOITUTUYECKON
MVCCOIMAITAH
11 Xumuyeckue cBoiicTBa coneit B| 1
CBETE TEOPUHU DIECKTPOIUTUYECKOU
VCCOIMAITAH

12 | Tlonstue o ruaponmn3e coaei 1

13 | [L.p. Ne 1. Pemienue 1
AKCIIEPUMEHTANILHBIX 3a/1a4 10
TeMe «IJIEKTPOJIUTUYECKAS
JTUCCOTTHAITHS)

14 | OO6oO1IeHne U cucTeMaTU3aIus 1

3HAHHUM 10 TeEME « XUMUYECKHE
pEeaKkInu B pacTBOpax
AIIEKTPOJTUTOBY
15 | K.p.Ne 1 mo reme «Xumuueckue 1
pEeaKkiM B pacTBOpax
AIIEKTPOITUTOBY
HemeTasibl M UX coeuHeHus (25 v)

16 |O6mIast xapaKTepUCTHKA 1
HEMETAJIJIOB

17 | OO1mas 1 Anmnapar s
xapakTepucTuka s1emMeHToB VIIA MPOBEICHUS XHU-
TPYIIBI — TaJOTCHOB MUYECKHUX TIPOIIECCOB

(ATIXP)
18 | CoenuHeHus rajJoreHoOB 1 JlaTuuk xjaopuni-
VMOHOB

19 | [T.p.Ne 2.«M3yuenune CBONCTB 1
COJISTHOW KUCIIOTBI»

20 | O6m1as xapakTeprucTUKa 1 Anmnapat ass
a1eMeHTOB VI A - XaJbKOT€HOB. IIPOBENICHUS XU-
Cepa MUYECKUX PEAKLIHN

(AIIXP), mpubop miis
MOJIyYEeHHS Ta30B WU
anmapart Kunma

21 |CepoBoopo. U CyIb(uIbI 1

22 KuciopoaHbie COSTUHEHUS CEePhI 1




23 |Il.p. Ne  3.«M3yuenme cBoiictB| 1
CEpPHOU KUCIIOTBI»

24 | O6mas 1 Tepmopesucrop-
XapaKTEPUCTHKA XUMUYIECKUX HBIM TaTYUK TEM-
anemeHToB VA rpynmnsl. A30T nepaTypsl, JaTYUK

pH, natunk siek-
TPOINPOBOIHOCTH,
anmnapar JJis Ipo-
BEJICHUS XUMUYe-
CKHX peaKIui
(AIIXP), maruut-
Has MelajiKa
25 | Ammuak. Coan aMMOHUS 1 JlaTuuk 3neKTpo-
IPOBOTHOCTH
26 | ILp.Ne 4 «IlomyueHne aMMuaka u 1
W3y4YEHUE €T0 CBOMCTB)
27 | Kucnopoaconepxariue 1 JlaTauk HUTpAT-
COEJIMHEHMUSI a30Ta HMOHOB
28 Kucnopoaconepxaiiue coequHenust | 1
a30Ta

29 | ®ochop u ero coeAMHCHUS 1

30 | O6mas 1
XapaKTEepUCTHKA AIEeMEHTOB [V A-

IpynIsl. YTIepos
31 | Kucnopoacoaepxaiue 1
COEJIMHEHHUS yTIIepoia
32 | IL.p. Ne 5. «ITonyuenue 1
YTIIEKUCIIOTO Ta3a U U3yUYCHHE €T0
CBOMCTBY»
33 | YraeBogopoabl 1
34 | Kucnopoacoaepsxamiue 1
OpTraHUYCCKHEC COCTMHCHHMS
35 | Kpemnuii 1 ero coelMHeHUS 1
36 |CunukaTHas 1
MPOMBITINICHHOCTh

37 | [lonyyeHneHeMeTasoB 1

38 [[lonyyeHneBakHEHIITUX 1
XUMHUYICCKUXCOCTUHECHNN

39 0006mmenue nmo teme «HemeTamisl 1
W UX COCAMHCHUS)

40 | K.p. Ne2 mo teme: «Hemeramisl u 1
WX COCTMHEHUSD)

MeTtaJsuibl U ux coequHenus (17 4)

41 [MonoxeHue METAIIOB B 1

[lepnoauuecKo CUCTEME, CTPOCHUE




dTOMOB M KPUCTAJIJIOB

42

O01IMe XUMAYECKUE CBOMCTBA
METAJLIOB

43

OO1asixapakTepucTUKa
IIeJIOYHBIXMETAIIJIOB

44

OO6masixapakTepucTuka
IEJIOYHBIXMETAIIIOB

45

OO6masixapakTepucTHKa
IETOYHO3EMENTBHBIX
METaJIJIOB

46

OO6masixapakTepucTHKa
IeTOYHO3EMETbHBIX
METaJJIOB

47

JKEcTKOCTH BOJIBI U CLTOCOOKI €6
yCTpaHCHHUS

48

I[Lp.Ne 6. «ITomyuyeHue xxecTkoit
BOJIbI ¥ CITIOCOOBI €€ yCTpaHEHHU S

JlaT4uk 35eKTpo-
MIPOBOJIHOCTH,
MarHuTHas Me-
najaka, mpuoop
TS TIOJTYYEHUS

ra3oB WJIM ara-

parKumma

49

AIOMUHHI U €ro COCINHCHUA

50

Keneso

JlaTuuk naBieHUS

o1

CoenuHeHns Xeje3a

52

[L.p. No 7 «Pemienue
HKCTIIEPUMEHTATIBHBIX 3a]1a4 110 TEME
«MeTasuiel»

S

53

Koppo3ust MeTaJsioB U CIOCOObI
BAIlUTHI OT HEE

o4

Mertasuibl B Ipupoae.

95

[loHsATHE O METAILITYPTUH

56

O00011IEHE 3HAHUI IO TEME
«MeTaieDy

57

KouTponbHas padbot 3 no teme
«MeTabm

XuMus ¥ OKpY:Raouas cpeaa (2 4)

58 [Xumuueckas opranmsanus ianetsl | 1
Semust
59 Oxpana 1

OKPYKaroIEH Cpeabl OT

XUMHUYCCKOI'0 3arpsA3HCHUS

O0001meHre 3HAHUI IO XUMMH 32 KYPC OCHOBHO#M 1IK0JbI. [Toagroropka k OCHOBHOMY




roCyAapCcTBEHHOMY 3K3aMeHYy

(0I'9) (7 v)
60 BemecTBa 1
61 [Xumuueckuepeakimu 1
62 (OCHOBBI 1
HEOPTaHUYECKON
XUMUH
63 |(OCHOBBI 1
HEOPTraHUYECKOM
XAMUHA
64 [[IoBTOpeHHe B 000OIICHUE IO TEME. 1

[loaroroBka K KOHTPOJBLHON paboTe

65 KoutponbHas pabotaNed 1
«MTorosasi mo Kypcy OCHOBHOM
IITKOJIBI)

66 |AHamu3 KOHTPOJILHON paOOTHI. 1
[TonBeneHye UTOTOB roja.

67 Pe3epBHOE Bpems 2

68

8. Onucanue y4e0HO-MeTOAUIECKOT0 H MATEPHATBLHO-TEXHHYECKOT0
odecreyeHusl.

YMK «Xumusa. 8 knacc»

. I'abpuensu O. C. Xummsa. 8 kmacc: y4eOHMK nJisi  00II€00pa3oBaTEIBHBIX

opranmzammii / O. C. T'abpuensn, U. I'. Octpoymon, C. A. CnagkoB. — M.:
ITpoceemnienue, 2021

. I'abpuensu O. C. Xumus. Meroaudeckoe nocodue st 8 kiiacca yaebHoe mocooue

u1st o01eoopazoBarenbubix opranuzaiuid / O. C. Nabpuensn, Y. B. Axcénona, U.
I'. OctpoymoB. — M.: IIpocsemienue, 2019

. Tabpuensn O. C. Xumus. COOpHHMK 3a7ady W yOpakHEHUU. 8 Kiacc: ydyeOHOe

nmocobue s obmeoOpazoBaTenbHbix opranuzammit/ O. C. T'abpuensn, . B.
Tpury6uax M.: IIpocenienue, 2019

. I'abpuensu O. C. Xumus. Terpanp a1 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX

pabot. 8 kiacc: yueOHoe mocobue ayis obireodpazoBarenbubix opranuzammii / C.
INabpuensy, U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsenienue, 2019

. Ta6bpuensn O. C. Xumwus. PabGouas terpanb. 8 kiacc: ydeOHoe Mocodue ms

obmeo6pazoBarenbHbix opranuzamuii / O. C. T'abpuensn, C. A. Cnankos, U. T.
OctpoymoB. — M.: [Ipocsemienne, 2019
YMK «Xumusa. 9 knacc»

. I'abpuenssn O. C. Xummsa. 9 xmacc : yueOHHMK uig 00I1€00pa30BaTEIbHBIX

opranm3zanuii / O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.:




ITpocenienue, 2021
4. Tabpuensu O. C. Xumusa. Meronudeckoe nmocobue st 9 kiacca: yued. mocoOue
1St 001eoopazoBaTenbabIx opranm3aruii / O. C. N'abpuensa, U. B. Akcénona, U.
I'. OctpoymoB. — M.: IIpocBemienue, 2019
5. T'abpuensu O. C. Xumus. COOpHUK 3a7a4 W ymnpaxHeHuW. 9 kiacc : ydeOHOE
nocobue i obmeoOpa3zoBarenbHbix opranuzanuit/ O. C. Iabpuensn, U. B.
Tpury6uak. M.: IIpocsemienue, 2019
6. T'a6puensu O. C. Xumus. Terpaap aig 1a00paTOPHBIX OMBITOB M MPAKTUYECKHUX
pabot. 9 kimacc : yaeOHoe mocobue st 00meoopa3zoBaTeabHBIX opranu3aruii /O.
C. I'abpuensu, 1. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019
7. Tabpuensu O. C. Xumus. PaGouas tetpaap. 9 kiacc : yueOHOe mocodue st
ob1eo0pazoBarenbHbix opranuzanuii / O. C. I'abpuensn, C. A. Cnaakos, 1.
I'. OctpoymoB. — M.: IIpocBemienue, 2019
Hngpopmayuonnwie cpeocmea
HNuTepHer-pecypcesl
1. http://www.alhimik.ru IlpencraBiaensl pyOpuKu: COBEThI AOUTYPUEHTY, YUUTEIIO
XUMUH, CIIPABOYHUK (O4E€Hb OO0JIbIlAst MOAOOPKA TAOIHI] U CIIPABOYHBIX MAaTEPHUAIIOB),
Becesas XUMUs, HOBOCTH, OJIMMIINA/IbI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKUX
CBEJICHHM ).
2. http://www.hij.ru XKypnan «Xumust 1 KU3HB)» MOHATHO U 3aHUMATEJBHO PAaCcCKa3bIBaET
000 BCEM WHTEPECHOM, YTO MPOUCXOAUT B HAYKE i B MUPE, B KOTOPOM MBI KHUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHBIH XypHaT « XUMUKHA U XHMHUS,
B KOTOPOM IPEACTABICHO MHOXKECTBO
OTIBITOB TI0O XUMHUH, 3aHUMATEIIbHON WH(GOPMAIINH, TIO3BOJISIONICH YBICUbh YICHUKOB
HKCIIEPUMEHTAIFHON YacThIO MPEAMETA.
4. http://c-books.narod.ru BceBo3morkHas murepaTypa 1Mo XuMHUH.
5. http://www.drofa-ventana.ruli3BecTHOE M31aTEILCTBO yueOHOM TuTepaTypbl. HOBUHKH
HAyYHO-TIOMYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XUMHH.
6. http://1september.ru XypHan ais yuureneit ¥ He TOJIbKO. bobiioe kKoaumdecTBo padboT
YYEHHUKOB, B TOM YHCIIE ¥ HCCIIEA0BATEIHCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IkoabHbIN TOPTAI CO
CCBUTIKaMH Ha 00pa30BaTEIbHBIC CAUTHI IO XUMUHU.
8. www.periodictable.ru COopHUK cTaTell 0 XUMHUECKUX JIEMEHTaX, UJUTFOCTPUPOBAHHBIN
AKCIIEPUMEHTOM

IlepedyeHnb 1a00paTOPHOTO 00OPYI0BAHNS, IPU BHINOJHEHUM MPAKTHYECKUX
padoT M0 XUMHUM 32 KYPC OCHOBHOM 001IeH IIKOJIbI.

1.IIpuGopsl 1 000pyI0BaHKE JIJISI TPAKTUIECKON PaOOTHI.

O6opynoBaHue:



MukponabopaTopusXuMU4ecKas;
IPOOUPKUCTEKIIIHHBIE,
KOJIOBIKOHUYECKHE;

CTaKaHbI CTEKJISHHBIC HAa SOMIT;
MaJI0YKH CTCKJISTHHBIC;

TpYOKH COCTMHUTENbHBIC: CTEKISIHHbIC,PE3UHOBBIE;
POOKUPE3NHOBBIC;

CIIUPTOBKH;

JEPKATKH IISTTPOOUPOK;
HITaTUBIA00PaTOPHBIA;

HITaTUB JJIATPOOUPOK;
BOPOHKACTEKJISTHHAS;

bubTp;

CIIUYKU;

acOeCTOBasICETKA,

JTYYUHKH.

2 .PeakTUBHI;

KHUCIIOTBI: COJIsTHAs, CepHasi, a30THAs,

IIEJIOYH: TUIPOKCHU HATPUS, TUIPOKCUIKATIBITUS;

ocHoBanws: runpokcua menu (II) , ruapoxcuy sxeneza(Ill);

COJIM: KapOOHAT Kalblus, XJopua HaTpusl, xaopua meau (II), autpar
cepebpa, xjaopu 6apusi, KapOOHAT HATPUS, XJIOPUIATIOMUHUS,

NepMaHTaHaT KaJusl, HUTPAT KaJiusi, MEAHBINA KyTropoc, cynbdar xxemnesa (I11),
cynbdar nuHka, cynepdocdar, amMuayHasi CeMTpa, MOUYeBHHA (KapOaMu),
XJIOpUJ Kanusl, Cylb(paT HATpHsl, CHIIMKAT HATPUs, CyJb(]aT amoOMUHUS;

MPOCTHIE BEUIECTBA: YTOJIb, [IUHK, )KEJI€30, aTFOMUHUN, MATHUH, ME/Ib,
CBHUHEII;
CJI0’KHBIE BEIIIECTBA: MpaMop,caxap;

WHIUKATOPBHI;
okcunbl: Menu (II), okcua mapraniia

3.0prannyecKrueBeIIeCTBA:

COJIM: aleTaT HATpHsl, PEHOIATHATPHS;

KHCJIOTHI: YKCYCHAs KUCJIOTa, MypaBbHHAS KUCJIOTA,0JICHHOBAS;
CIHUPTBI: TAHOJI, H30IIEHTUIIOBBIH, MINLIEPHH,TPOIIAHOIL;
6en3ou,penor;

YIIICBOJIBI: KpaxMaJl, TIIF0K03a,caxapo3a.



4.TCO:

e KowmnbroTep

® [IPOEKTOP

DneKkTpoHHbIe nocoousi, CD-aucku no TeMam:
-HEOpraHn4uecKasi XUMHUS;

-OpraHnyecKasi XuMHusi;

-001Iast XuMus.

9. Ilnanupyemble pe3yabTAaThl 0CBOEHHS Y4eOHOT0 MpeAMeTa

I[To 3aBepiieHUI0 Kypca XUMHUHU Ha ATaHE OCHOBHOT'O 00IIIEro 00pa30oBaHUsl BBITYCKHUKU
OCHOBHOM HIKOJIBI IOJDKHBI OBJIAJIETh CIICTYIOIUMH PE3yIbTaTaMU:

. Jluunocmmnuwie pezyromamoi:
1) oco3nanuecBoe YTHUYECKON MPUHAJICKHOCTH, 3HAHUE UCTOPUM XUMHUU U BKJIaJla
POCCUMCKON XMMUYECKON HAYKHA B MUPOBYIO XUMHIO;
2) ¢hopmupo6arueOTBETCTBEHHOTO OTHOIIIEHHUS K MIO3HAHUIO XUMHUH; TOTOBHOCTH U
CIOCOOHOCTH O0YYAIOUIUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
M3YUYCHHBIX (DAKTOB, 3aKOHOB U TEOPUN XUMUU; OCOZHAHHOTO BHIOOpA U MOCTPOCHUE
MHIUBUTyaJIbHOM 00pa30BaTEIbHON TPAEKTOPUU;
3)  @opmuposarnuenienOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, HEOTHEMIIEMON
YacThIO KOTOPOU SIBJISIETCA XMMHUYECKas KapTUHA MUPA;
4) 061a0eHueCOBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHOMN NIPAKTUKH, B TOM YHCIIC U XUMHUYECKUM;
5) ocsoenuecoMaIbHBIX HOPM, TPABHII TTOBEACHUS, pOJIeH B POpPM COIMAIBHOMN KU3HU B
colmyme, IPUpPOo/JIe ¥ YaCTHOM KU3HU HA OCHOBE IKOJIOTUYECKOUN KYJIBTYPhI U
0e3011acHOro o0paIeHus ¢ BEIIECTBAMHU U MaTepUaIaMu;
6) @opmuposarHueKOMMYHUKATUBHON KOMITIETEHTHOCTH B OOIIIEHUU CO CBEPCTHUKAMU U
B3POCIIBIMH B MPOIECCE 00pPa30BaTEILHOM, 0OIIECTBEHHO MOJIE3HOM, Y4eOHO-
HCCIIEIOBATENbCKOM, TBOPUECKON U APYTUX BUAOB ACATEIbHOCTH, CBSI3AHHBIX C XUMHUEH.

Il. Memanpeomemmnuie pe3ynomamol:
1) onpedenenueneneit COOCTBEHHOTO 00yUEHHsI, TOCTAHOBKA U (JOPMYITUPOBAHUE AJIS
ce0st HOBBIX 33/1a4;
2) naanuposanuernyTei TOCTHKEHHS KeJIaeMOro pe3ysibTaTa 00y4eHus] XUMHUH KaK
TEOPETUUECKOT0, TaK U IKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coomHnecenuecBOUX EUCTBUH C MIAHUPYEMBIMU PE3yIbTaTaMH,
0CYUWecmeneHUeKOHTPOIISI CBOEU JEATEIbHOCTH B MPOLECCE JOCTUKEHUS PE3YIIbTATA,



onpeodenenuecnoco00B TSUCTBUI MPH BBITTOJIHCHHH JTJA0OPATOPHBIX U MPAKTHYECKHUX
paboT B COOTBETCTBUU C MPABWIAMH TEXHUKH 0€301TaCHOCTH;

4) onpedenenueNnCTOYHNKOB XUMUYECKON HH(OPMAITHH, TOJTyYeHNEe U aHAIHN3 €,
co3ganue MHGOPMAIIMOHHOTO MTPOYKTA U €T0 TIPE3CHTAITHS;

5) ucnonv306anue0CHOBHBIX HHTEIUICKTYAJIBHBIX OIEpaIliii: aHaIM3a U CHHTE3a,
CpPaBHEHUS U CUCTEMATHU3AIMH, 00OOIICHUS M KOHKPETU3AIINH, 8bls6/leHUe TIPUIHHHO-
CIICJICTBCHHBIX CBSI3CH M nOCMpPOeH1ueIOTHISCKOTO PACCYKICHUS U YMO3aKITIOUCHHUS
(MHIYKTHBHOTO, ICTYKTHUBHOTO M 110 aHAJIOTMH ) Ha MaTepHaJie €CTeCTBCHHO-HAYIHOTO
COJICPIKAHMUS;

6) ymeHueco3naoT, IPUMEHSTh U TIPEOOPA30BHIBATH 3HAKH M CHMBOJIBI, MOJIETH W CXEMBI
JUTSI pelieHusT y9eOHBIX U TT03HABATEIBHBIX 3a/1a4;

7) opmuposanuen pazeumuedKOJIOTHICCKOTO MBIIUICHHUS, YMEHHUE IPUMEHSTH €T0 B
MMO3HAaBaTEJIbHOW, KOMMYHUKATUBHOM, COITMAILHON MPaKTHKE U MPOdEeCCHOHAIBHOM
OpHUEHTAIINH;

8) eenepuposanuenieil u onpenieIeHUE CPeICTB, HEOOXOAUMBIX VIS UX peaU3allUH.

I11. IIpeomemmnuie pe3yromamai:

BbINyCKHUK HAYYUTCSI:

® XapaKTepH30BaTh OCHOBHBIE METOJIbI MO3HAHUSA: HAOIIOIEHUE, U3MEPEHUE,
AKCIIEPUMEHT;

® OIMCHIBATH CBOMCTBA TBEPIBIX, KUJIKHUX, Ta3000pa3HBIX BEIIECTB, BBIIEIISISI UX
CYIIECTBEHHBIC TIPU3HAKHY;

® PpacKpBIBATh CMBICII OCHOBHBIX XUMUYECKHUX ITOHATHIA «aTOM», «MOJIEKYJIay,

«XUMHYECKHUH 2ITEMEHT», KIIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY,

«BAJIEHTHOCTBY, «XUMHUUYECKasl PEAKIIUS, UCTIONb3Ys 3HAKOBYIO CUCTEMY XUMHUU;

® DPACKpBIBATh CMBICJ 3aKOHOB COXPaHEHHsI MaCChl BEIIECTB, TIOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHON TEOPHUH;

® pasnMyYaTh XUMHUUYECKUE U (pU3HUECKUE SBIICHUS,

® Ha3bIBaTh XUMHUYECKUE DJICMEHTBI;

® OIpEeaeNATh COCTaB BELIECTB M0 UX (GopMyiam;

® OIPEIENATh BAJICHTHOCTh aTOMa DJIEMEHTA B COSAMHEHUSX;

® OIPENENATh THII XUMUYECKUX PEaKIluii;

® Ha3bIBATh MPU3HAKU M YCIOBHS MPOTEKAHMS XUMHUUYCCKUX PEaAKIINH;

® BBIABISITH MPU3HAKH, CBUICTEIHCTBYIOIINE O TPOTECKAHUHA XUMUYECKON peakiuu
MIPY BBIMTOJIHEHNH XHMHUYECKOTO OITBITA;

® COCTaBJIATH (GOPMYIIbI OMHAPHBIX COEIUHEHHIA;

® COCTaBJIATh YPAaBHEHUSI XUMUYECKHUX PEaKIHii;

e coOxroaaTh npaBuiia 0€30MacHO padOThI MPU MPOBEACHUH OTIBITOB;



M0JIb30BAThCS J1a00OPATOPHBIM 00OPYIOBAHUEM U MOCYI0M;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
BBIYHCIIATh MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA 10 PopMylie COeAMHEHMUS;
BBIYHCIIATH KOJMYECTBO, 00BEM HIIM MacCy BEIIECTBA MO KOJIUYECTBY, 00BEMY,
MaCCE PEareHTOB WIH MPOIYKTOB PEAKIUU;

XapaKTepu30BaTh (HU3MUCCKUE M XUMHUECKIE CBOMCTBA MPOCTHIX BEIIECTB:
KHCJIOPOJIa ¥ BOJIOPO/IA;

M0JIy4aTh, COOMPATHh KUCIOPOJI U BOAOPO/L;

pacmo3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIC BEMIECTBA: KUCIOPO, BOJIOPOS;
pacKpbIBaTh CMBICH 3aKOHA ABOTaapo;

PACKpBIBATh CMBICII TOHATUHN «TETUIOBOM 3PHEKT peakinm», «KMOJSPHBIA 00bEM»;
XapaKkTepru30BaTh PU3NUECKUE U XUMUYECKUE CBOMCTBA BOJBI,

pacKpbIBaTh CMBICI TIOHSTHUS «PacTBOPY;

BBIYUCIISITh MACCOBYIO JIOJIFO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;
IIPUTOTOBJISITH PACTBOPBI C ONPEACIEHHON MAaCCOBOM JOJIEW PAaCTBOPEHHOTO
BEIIIECTBA;

Ha3bIBaTh COCAUHEHUS N3YUEHHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB;
XapaKkTepu30BaTh (HU3NUECKUE U XUMHUECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHMYE€CKUX BEIIECTB: OKCUOB, KUCIIOT, OCHOBAHUM, COJIEH;

OTPEEIIATh MPUHAIJIC)KHOCTh BEIIECTB K ONMPEICTICHHOMY KJIaCCY COSTMHECHMUIA;
COCTaBJISITH (POPMYJIBI HEOPTAHUYECKUX COCTMHEHUN N3YUYEHHBIX KJIACCOB;
MPOBOAUTE OMBITHI, TOATBEPKAAIONINE XUMUUECKHNE CBOMCTBA N3YUEHHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;

pacIio3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIEJIOYEN 110 UBMEHEHUIO
OKpacKH MHIAUKATOPA;

XapaKTepru30BaTh B3aMMOCBSI3b MEXKAY KIaCCaMHU HEOPTaHUYECKUX COCTMHEHMUIA;
packpsiBaTh cMbICH [lepuoguueckoro 3akona /. 1. Menneneesa;

OOBACHATH (PU3UYECKUI CMBICT AaTOMHOTO (TIOPSIKOBOT0) HOMEPAa XUMUYIECKOTO
3JIEMEHTAa, HOMEPOB I'PYIIIbI U IEPUOAA B epruoandeckou cucreme . U.
Menpeneena;

O0OBSICHSATH 3aKOHOMEPHOCTU U3MEHEHUS CTPOCHUSI aTOMOB, CBOMCTB DJIEMEHTOB B
npeaenax MajiblX IEPUOIOB U IIaBHBIX MOATPYIII;

XapaKTeprU30BaTh XUMHUUYECKHUE AJIEMEHTHI (OT BOJOPO/Ia O KaJblKsl) HA OCHOBE UX
noJioXKeHusl B iepuoandeckoi cucreme J[. . MenneneeBa u ocoOeHHOCTEM
CTPOCHHUS UX aTOMOB,;

COCTaBJIATh CXEMbI CTPOEHUS aTOMOB NEPBBIX 20 3JIEMEHTOB NEPUOIUYECKOMN
cuctemsl /1. 1. MeHneneena;

pPacKpbIBaTh CMBICI MOHITUN: «XUMUYECKasi CBSI3bY», «AJIEKTPOOTPULATEIBHOCTHY;

XapaKTCPU30BaTh 3aBUCHMMOCTD (i)I/ISI/ILICCKI/IX CBOMCTB BCIIICCTB OT TUIIA



KPUCTAIMYECKON PEIIETKY;

ONPENETATh BUJI XUMUYECKOMN CBSI3M B HEOPraHUYECKUX COCIMHEHHUSX;

M300pakaTh CXEMbI CTPOCHUS MOJICKYJT BEIIECTB, 00Pa30BaHHBIX PA3HBIMUA BUIAMH

XUMHYECKUX CBA3EH;

PacCKpbIBaTh CMBICH MOHITUN «HMOH», «KATHOH)», «AHUOH», «IJEKTPOJIUTHDY,
«HEBJIEKTPOJIUTBDY, «3JEKTPOJUTHUYECKAS TUCCOLUALINS, «OKACIUTEIDY,

«CTEIEHb OKUCIIEHUS, «BOCCTAHOBUTEIIbY, «OKUCIIEHUEY, «BOCCTAHOBIICHUEY;

ONPENETATH CTEIIEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COCIUHCHU U,

PacKpbIBaTh CMBICI TEOPUH DIEKTPOIUTUYECKON TUCCOLNAIUY;

COCTaBJISITh YPABHEHUSI JEKTPOJIUTHUECKON TUCCOUUAIMU KUCIIOT, IIEJI0YEH,

COJICH;

OOBSACHSTH CYITHOCTD MPOIIECCA DIIEKTPOJIUTUUECKON JTUCCOIMAIINYN U PEaAKIIHii

MOHHOTO OOMEHa;

COCTaBJIATh TOJHBIC U COKPAIIEHHbIE HOHHBIE YPaBHEHUS peaKkIuii 0OMeHa;

OTIPENICIISITh BOBMOKHOCTh MPOTEKaHUs PEAKIIUi HOHHOTO 0OMEHa;

IIPUBOJIUTH PEAKLUH, IOATBEPKAAOIIME KAYECTBEHHBIN COCTAB Pa3IUYHbIX

BEIIECTB,;

ONPENETATh OKUCIUTENb U BOCCTAHOBUTETD;

COCTaBJISITh YPABHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLINM;

Ha3bIBATh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIINH;

KJIaCCU(UIIMPOBATh XUMHUYECKHUE PEAKIIUU M0 PA3IMUHBIM MPU3HAKAM;

XapaKTEepU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMU

HEMETAJJIOB;

IIPOBOJUTH OTIBITHI 110 TIOJYUYCHUIO, COOMPAHUIO U U3YUCHUIO XUMHUYECKUX CBOWMCTB

ra3000pa3HbIX BEIIECTB: YIJIEKUCIOr0 ra3a, aMMHaKa;

pacrio3HaBaTh OINBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YTIIEKUCIBIN ra3 u

aMMHaK;

XapaKTEpU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMU

METaJJIOB;

Ha3bIBaTh OPTaHUYECKHE BEIIECTBA M0 UX popMmyJsie: MeTaH, 3TaH, STHJICH, METaHOJI,

3TaHOJI, IIMLEPHUH, YKCYCHAs! KUCI0Ta, aMUHOYKCYCHAsI KUCJIOTa, CTEAPUHOBAS

KHUCJIOTa, OJIEMHOBAs! KUCJIOTA, TJIFOKO03a;

OLICHUBATh BIMSIHUE XMMUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH CPEbl HA OPraHUu3M

YEJI0BEKA;

rpaMOTHO 0OpaIIaThCs ¢ BEIIECTBAMU B TOBCETHEBHOM KU3HU;

ONPEAETATh BO3MOKHOCTh MPOTEKAHUS PEAKLIUIN HEKOTOPBIX MPEACTABUTEIICH

OpPraHUYECKHUX BEILIECTB C KUCIOPOIOM, BOAOPOAOM, METATIIAMHU, OCHOBAHUSMH,

rajoreHamH.



BbINYyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

* 8bl0GUCAMb U NPOBEPSIMb IKCNEPUMEHMATLHO 2UNOME3bl O XUMULECKUX
CBOUCMBAX 8eWecms Ha OCHO8E UX COCMABA U CIPOEHUs, UX CHOCOOHOCMU 6CINYNAMb 8
Xumudeckue peakyuu, o xapaxmepe u npooyKmax paziuiHbix XUMU4eCKux peakyutl,

* Xapakmepuzoeamv 6eujecmsd no COCmasy, CmpoeHuio U COUCM8eam,
YCMAHABIUBAIOM NPUUUHHO-CTIeOCMBEHHbIE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCTIUKAMU
sewecmaa;

* COCMasisams MOJEKYIAPHbIE U NOJHblIE UOHHbLE YPABHEHUS NO COKDAWEHHBIM
UOHHBIM YPABHEHUSIM,

* NPOCHO3UPOBAMb CNOCOOHOCb 8eulecmea NPOsEIAMb OKUCTUMEbHbLE UTU
80CCMAHOBUMENbHBIE CEOLICIEA C YUEMOM CmeneHel OKUCTIeHUs JIeMEHMO8, 8X00AUUX 8
€20 cocmaes,

* COCMABIAMb YPABGHEeHUs PeaKyuil, COOMBEMCMEYIouUX noc1e008ameabHOCmu
npespaujeuli HeOPeaHU4eCKux 8ewecmes PasiuiHbixX Kiaccos;

* 8bLOGUCAMb U NPOBEPSIMb IKCNEPUMEHMATLHO SUNOME3bl O Pe3YIbmamax
8030elicmaus paziuiHblX PaKmopos Ha U3MeHeHUue CKOPOCMU XUMUYECKOU peakyuu,

* UCNONB308aMb NPUOOPEMEHHBIE 3HAHUS OJIsL IKONOSULECKU 2PAMOMHO20
Nn0BeOeHUsl 8 OKpYHcaowel cpeoe;

* UCNONB308aMb NPUOOPEMEHHDBLE KIIOYEeBble KOMNEeMeHYUU NPU 8bINOTHEHUU
NPOEKmMos U y4ebHO-UCCIe008AMeNbCKUX 3A0ay NO U3YUEHUIO C8OUCMS, CNOC0008
NONYYeHUs U pACNO3HABAHUS 8eUieCm8;

* 00beKMUBHO OYEeHUBAMb UHDOPMAYUIO O BEUYEeCMBAX U XUMUYECKUX NPOYECCAX,

* KpumuyecKku OMmHOCUMbCA K NCEBOOHAYYHOU UHDOpMayuL, Hed0OPOCO8eCmMHOU
pekiame 6 cpedcmaax Maccosou ungopmayuu;

* 0CO3HABAMb 3HAYEHUE MEOPEMULECKUX 3HAHUL NO XUMUU OJisL NPAKMUYeCKOU
OesamenbHOCMU Yelo6eKa;

CO3/1aI0T MOJIENIA ¥ CXEMBI ISl peIeHUs] yueOHBIX U TO3HABATENbHBIX 33/1a4; MOHUMATh

HEO0OXOMMOCTh COOJIIOICHUSI PETUCAHUHN, TIPEITIAaraeMbIX B MHCTPYKIIUSX 110
MCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.






