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IHosicHuTeIbHAS 3aMUCKA
PabGouast mporpamma o XMMHMHU COCTaBJIEHA HA OCHOBE:

- deneparbHOrO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIAPTA, YTBEPKICHHOTO MPHKA30M

Ne 1897 MunucrepctBa oOpazoBanus u Hayku Poccuiickoit denepanmu ot 7.12.2010 .,

- OenepanbHOTo MepedHs y9eOHUKOB,

- OcHOBHOM 00pa3oBaTEIHLHOM MPOTPaMMBbl OCHOBHOTO ob1iero oopa3zoBanus MBOY «Jlumeit
Noby,

- l'omoBoro kanenaapHoro yueoHoro rpadpuka MBOY «Jlumneit Ne6y,

- Ilonoxxenus o padoueii nporpamme MBOY «JIuneit Ne6y,

- Yueonoro miana MBOVY «JIureit Ne 6»;

- ABTOpckoii yueOHOU mporpammsel: Xumus. [Ipumepnsie paboune nporpammsl. [Ipeamernas

muaus yayeObnuko O. C. Tabpuensaa, U. I'. Octpoymona, C. A. CmagkoBa. 8—9 kiaccsl :

yue0. mocobue st 06meoopazosat. opranuzanuii / O. C. I'abpuensn, C. A. CnagkoB — M. :

[Tpocsemenue, 2019

- [IpumepHoO#t 0OcHOBHOM 00pa30BaTeNbHOM POrpaMMbl OCHOBHOTO 00IIIEro 00pa30BaHuUs.

Hannas mporpamma it 8 «A», «by», «B» Ki1accoB paccunTana Ha 2 4aca B HEJEIIO,
Bcero 70 yacos.
[To aBTOpCKOI MpOrpaMMe KOJIMUECTBO YAaCOB Ha M3ydeHHUE IpeameTa cocTanisier - 70 yacoB
(2 4 B HEneni0), 6 YaCOB PE3EPBHOTO BPEMEHH.

Henu u 3aga4n u3yyeHus npeaMera

OcHoBHOEe oO0Omiee oOpa3oBaHMEe — BTOpas CTyINeHb oOmiero ooOpazoBanus. OmHON u3
BOXHEHWINMX 3a/la4 JTOTO JTama SBISETCS MOATOTOBKAa OOYYaIONIUXCS K OCO3HAHHOMY H
OTBETCTBEHHOMY BBIOOPY XHU3HEHHOTO W TpodeccnoHambHOro mytr. OOydaromuecs: TODKHBI
HAYYHUTHCS CAMOCTOSITEIBHO CTaBHUTh IENIM U ONPEIEINATh MyTH UX JOCTH)KCHUS, HCIIOJH30BaTh
NPUOOPETEHHBI B IIKOJIE OMBIT JIEATEIBHOCTH B PEATbHOM JKM3HHW, 32 PaMKaMU Y4eOHOTO
nporecca.

['maBHbIE HeIU U3yUEHUS IPEeIMeTa XUMUU SBJISIOTCS:
1) bopmupoBaHKe Y ydanuxcst HEJIOCTHOU €CTECTBEHHO - HAYYHOM KapTHHBI MUPA;

2) Pa3BUTUC TIO3HABATCIIBHBIX HWHTCPCCOB, HHTCIIJICKTYAJIbHBIX W TBOPYCCKHUX CIIOCOOHOCTEHN
yqaluuxcsda B IIpouecce N3yuCHust UM XUMHYECKOU HAYyKHU U €€ BKJIaJla B COBpeMCHHHﬁ HAy4YHO-
TEeXHUUYECKUH IIpOrpecc,

3) popMupoBaHUE BaKHEHIINX JOTHYESCKUX ONEPAIMi MbIIUICHHS (aHaINU3, CHHTE3, 00001 eHuE,
KOHKPETH3allusl, CPaBHEHHE M JIp.) B IMpOILIECCE IMO3HAHUS CUCTEMbl BAXKHEHIINX MOHATUM,
3aKOHOB U TEOPUH O COCTaBE, CTPOCHUU U CBOMCTBAX XUMHYECKUX BEIIECTB;

4)BOCHI/ITaHI/IC Y6C)K,Z[6HHOCTI/I B TOM, YTO NPUMCHCHHUC IOJTYUCHHBIX 3HaHUN H yMeHI/Iﬁ 8 (Y)
XUMHH SIBIISIETCS OOBEKTUBHOM HCO6XOILI/IMOCTI>IO HJIA Oe3oImacHo pa6OTBI C B€HOICCTBaAMH U
MaTepuajiaMiu B 6LITy " Ha MPOU3BOACTBE;

5) mpoekTHpoBaHME M pealu3alHs BBITYCKHHMKaMU OCHOBHOM WIKOJBI 00pa3oBaTelbHON
TpaeKTOpuHU: BbIOOp mpoduias oOydeHHs B cTapuied IIKole WM MpodecCHOHATBLHOTO
00pa30BaTENILHOTO YUPEXKICHHS;



6) oBiazeHUE KIFOYEBBIMH KOMIICTCHIMSIMHU (y4eOHO-TI03HABATEIbHBIMH, HH()OPMAIMOHHBIMH,
HOECHHOCTHO — CMBICJIOBBIMH, KOMMyHI/IKaTI/IBHbIMI/I).
OcHOBHBbIE 3@0ayu U3y4eHUs] XUMHUH B LIKOJIE:
J Gopmuposams 'y oOydarONUXCs YMEHHUS BUICTh M NMOHMMATh LIEHHOCTh OOpa30BaHUS,
3HAYUMOCTh ~ XMMHYECKOTO 3HAHHWS Ui KaXJOro 4YeJIOBeKa HE3aBUCUMO OT  €ro
podecCHOHAEHOM IeATEITBHOCTH;
J Gopmuposams TPEINCTABICHUS O XUMHUYCCKOW COCTaBISIONICH €CTECTBEHHOHAYYHOM
KapTUHBl MHUPA; YMEHHUS OOBSICHATH OOBEKTHI M IPOLECCHl OKPYXKAIOLIEH IeCTBUTENbHOCTH,
HCIIOJIB3YA AJId 3TOI0 XUMHUYCCKUC 3HAHU A,
° os11a0esamsb MCTOJaMH HAYYHOT'O IMO3HAaHUA JIA 0OBACHEHUS XUMUYECKUX SIBICHUN U
CBOMCTB BCHICCTB, OLICHKH POJIM XUMHUH B Pa3BUTUHU COBPCMCHHBIX TEXHOJIOTUH U MMOJIY4YCHHU U
HOBBIX MaTCpHajIoB;
J gocnumuvléams YOSKJICHHOCTh B TO3WTHBHOW pOJIM XHMHH B XU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH T'PAMOTHOTO OTHOIICHUS K CBOEMY 3J0POBBIO M  OKpYKAOIIEH
cpene;
J npumeHsmy TIOJTYYCHHbIC 3HAHWUN I OE30MacHOTO WCIOJIB30BAHMS BEIISCTB U
MaTcpuajioB B 6I)ITy, CEJILCKOM XO3SMCTBE U Ha IMPOU3BOACTBEC, PCUHICHUA IMMPAKTHUYCCKUX 3a/la4 B
HOBCGHHGBHOﬁ KU3HH, MPCAYIIPECIKACHUA ﬂBHeHHﬁ, HAaHOCAIIUX BpPE€a 3J0POBBIO YCIOBCKA U
OKpYKarolleu cpere;
o paszsueams TIO3HABATEIbHBIC UHTEPECHI, HHTEIICKTYAIbHBIE M TBOPYECKHE CIIOCOOHOCTH
ydamuxcs B IMMPOHeCcCce N3YyYCHHUS UMU XUMHUYECKOUN HAayKHU U €€ BKJiIaJla B COBpeMeHHBIﬁ HAay4HO -
TEXHUYECKU MPOTPECC;
o Gopmuposamsp BaxHeHmre GOPMBI JIOTHISCKUX OTICPAIIU MBINICHUS (aHAIN3, CHHTE3,
0000111eHIEe, KOHKpETU3aIlusl, CPaBHEHUE W Jp.) B MPOIECCE MO3HAHUS CHCTEMBl BaXKHEUIIIHMX
MOHSTUHI, 3aKOHOB U TEOPUI O COCTaBe, CTPOCHUN U CBOMCTBAX XMMUUYECKUX BEILIECTB;
. 081a0esambv KJTIOYEBBIMU KOMITETEHIIUSIMU (yueOHO-TI03HaBaTEIbHBIMH,
MH(OPMALMOHHBIMH, [IEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATUBHBIMH).

B nporpamme nipeaycMoTpeHo 4 TpakTHYECKUX pabOT, KOHTPOJIBHBIX padboT — 4.

O0mas xapakrTepucTuka y4eOHOro npoiecca.
[Ipennaraemas paboyast mporpaMmMa Mo XMMHH PacKpbIBaeT BKJaJ y4eOHOTO IMpeaMera B

JOCTHDKCHHE  IIeJIe OCHOBHOTO  OOIIero oOpa3oBaHWS W ONpENeisieT  BaKHEHIIHE
coJiepKaTebHbIC IMHUHU TIPEAMETA:

° «Beu;ecmeo» — B3aMMOCBA3b COCTaBa, CTPOCHHA, CBOI>'ICTB, IMOJIYYCHUS U
IPpUMCHCHUA BEIICCTB U MAaTCPUAJIOB;

L4 «Xumuueckas peakyuAa» — 3dKOHOMCPHOCTH IIPOTCKAHUA U YIIpaBJICHUA
nponecCcaMu IOJYUCHHU U IIPEBPALICHNA BCIICCTB,

L4 «Xumuveckuii A3bIK» — OIICPHUPOBAHUC CHUCTEMOM BaKHEHIIINX XHMHYECKHX

MOHATHH, BIAJCHUE XUMHYECKOH HOMEHKIATypOW M CHMBOJHMKOW (XMMHYECKUMU
3HaKamu, popMylIaMu U ypaBHEHUSIMU);

o «Xumus u OHCu3HL» — COONIOJCHHE TPaBUJI XUMHUYECKOW O€30MacHOCTH MpH
oOpallleHHd C BeIIeCTBAaMH, MaTepualaMH ¢ XUMUYECKUMHU [polleccaMu B
MOBCETHEBHOM HU3HU U HA TPOU3BOJCTBE.

Kypc opuentupoBan Ha 0cBO€HHE 00YJAIOMIMMUCS OCHOB HEOPTAHUYECKOW XUMHH U
KpaTKO€ 3HAKOMCTBO C HEKOTOPBIMHU MOHATUSMHU U OOBEKTAMHU OPraHUYeCKOW XUMHH.

B conepxatenbHOM TMHUM «Bewecneo» pacKpbIBA€TCS YUEHHE O CTPOCHUH aToMa U
BEII[ECTBA, COCTaBE M KJIACCU(UKALINYA XUMHUECKUX BEIIECTB.

B conepxarenbHOM JIMHUM «XumuuecKkas peakyus» pacKpbIBaeTCAd YUYEHHE O XUMHUYECKUX
mpoleccax: Kiaccuukanys XUMHUUECKUX PEaKIuil 1 3aKOHOMEPHOCTH WX TPOTEKAHUS;



Ka4eCTBEHHAs] M KOJMYECTBEHHAs! CTOPOHBI XMMHUYECKUX IPOIECCOB (PacueThl MO XUMUYECKUM
dbopmynaM U ypaBHEHUSIM XUMHUYECKUX PEAKLIUN).

B copmepxartenvsHOW NHMHHUU «Xumuueckuti A36lk» (HOPMUPYIOTCS YMEHHS YYaIHXCS
Ha3bIBaTh BEIIECTBA MO (opMynaaM W COCTaBIATH (OPMYINIBI [0 HMX HA3BAHUSAM, 3aMUCBHIBATH
YpaBHEHUS pPEaKUUMH M XapaKTepH30BaTh HUX, PACKPbIBaTh WH(POPMAIHIO, KOTOPYIO HECET
XAMUYECKass CHMBOJIMKA, B TOM 4YHCJIe BBIp@KEHHass M B TaONMW4YHON (opme (mepuoandeckas
crcTeMa XMMHUYECKHX 3JIEMEHTOB . . MenpeneeBa, TabauIa pacTBOPUMOCTH BEILIECTB B
BOJIC); HCIIOJIb30BaTh CHCTEMY XUMHUYECKUX MOHATUH IS ONMUCAHUS XUMHUYECKUX OOBEKTOB
(371eMEHTOB, BEIIECTB, MATEPUAJIOB U MPOIIECCOB).

B conepxarenbHON TUHUU «XUMUsA U JHCU3HBY PACKPBIBAIOTCA JIOTHYECKUE CBSI3H MEKIY
CBOWMCTBAMH, TPHMEHEHHEM, IOJYyYEHHEM BEIIECTB B Ja0OPATOPHBIX YCIOBUSIX W Ha
MIPOU3BOJICTBE; (OPMUPYETCS KYJIbTypa O€30MacHOTO U KOJOTHYECKH IPAMOTHOTO 0OpaIeHus ¢
XAMUYECKUMHU 0OBEKTaMHU.

B kypce 3HaumTenbHas pOJIb OTBOAMTCS XHMHUYECKOMY OKCIEPUMEHTY: MPOBEICHUIO
MPAaKTUYECKUX paboT ¥ Ja0OpaTOPHBIX OIBITOB, (PUKCAMU W aHAIU3y HUX pPE3yJbTaTOB,
COOJIIOICHHIO HOPM U IIPpaBUJI 6€3011acHOM paboThl B XUMUYECKOM KaOUHETe (J1abopaTopHH).

Peanuzarust mporpammel Kypca B TMpoliecce OOy4eHHsI TIO3BOJMT OOYJarolmUMCs TIOHSTh
pOJIb M 3HAYCHHWE XUMHUH CpEeIu APYIMX HAayK O MPHPOJE, T. €. PACKPBITh BKJIA] XHUMHH B
(hopMHpOBaHHE LIETOCTHOM €CTECTBEHHO-HAYYHOU KApTUHBI MUpA.

Hcnonw3ytores cneayromue (popMbl OpraHu3aiii oOydeHus: HHANBUyadbHas, TapHasl,
TrpyHIoBas, UHTEPAKTUBHA.

Metoanbl 00ydeHuUs:

JlucTaHIMOHHBIE CPECTBA O0YUECHUS

[1o ucTOYHMKY 3HAHMIA: CIOBECHBIE, HATJIAIHBIC, IPAKTUYECKUE;

I[To ypoBHIO TIO3HABATEIbHOW AaKTUBHOCTU: TMPOOJEMHBIN, YaCTUYHO-TIOMCKOBBIMH,
00BSACHUTENBHO-UILTIOCTPATUBHBII;

[To mpuHIMIY pacuieHEHUs] WM COCAUHEHMS 3HAHUMW: aHATMTUYECKHI, CUHTETUYECKUN,
CpaBHUTEIBHBIN, 0000MIAI0MNH, KITacCU(DUKAITMOHHBIN.

PaGoyast mporpamMma OJTHOCTBIO OTPAXKAET COJICPKAHHE aBTOPCKOM MPOrpaMMbl U B
MIOJTHOM Mepe 00ecIieunBaeT €€ pean3aluio.
B mporpamme mpemaycMOTpeHO BBINIOJHEHHUE 4 KOHTPOJIbHBIE PabOTHI M 7 MPAKTHYECKHX
pabor.

I[nanupyemsble pe3yJibTaThl 0CBOCHHS 00Pa30BaTEIbHOIO MpoIlecca

IIo 3aBCPUICHUIO KYpCa XUMHH HA YHalIUCCA NOJIKHBI OBJIAACTH CICAYHOIIUMU
pe3yiibTaTaMu:

1. JInyHOCTHBIE Pe3y/IbTaThI:
1) ocosnanue cBOEil STHUYECKOW NPUHAIICKHOCTH, 3HAHWUE HCTOPHM XUMHU M BKIaja
POCCUNCKON XMMUYECKON HAYKH B MUPOBYIO XUMHIO;
2) @opmupoeanue OTBETCTBEHHOTO OTHOIICHHMS K [O3HAHHIO XUMHH, TOTOBHOCTH
U CIIOCOOHOCTHM ydYalluXxcsi K CaMOpPa3BUTHIO M CaMOOOpa30BaHMIO HAa OCHOBE H3YUEHHBIX
(akTOB, 3aKOHOB M TEOPHUH XHMMHHU; OCO3HAHHOTO BbIOOpa U MOCTPOCHHE WHAMBUIYaJbHOU
o0pa3oBaTesbHON TPAaeKTOPHH;
3) @opmuposanue NENOCTHON €CTECTBEHHO-HAYYHOW KAapTHHBI MHUPA, HEOTHEMJIEMOW YacThIO
KOTOPOM SABJISIETCS XUMHUUYECKAsi KapTUHA MUPA;
4) o06radenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOUIMM YPOBHIO pa3BUTHS HAyKd U
0OI11eCTBEHHOH NMPAKTHKH, B TOM YHCIIE U XUMHUECKHIM;



5) oceoenue couManbHBIX HOPM, NPaBHJ MOBEACHUS, poJicii U (GopM COLMAIBHON XU3HH B
COLIMyMe, TPHUPOJIC U YAaCTHOM XXKU3HM HA OCHOBE SKOJIOTUYECKON KyIbTYyphl U 0€3011acHOTO
oOpalieHus ¢ BeleCcTBaMU U MaTepraaMu;

6) ¢opmuposanue KOMMYHHKATUBHOM KOMIICTEHTHOCTH B OOLICHUU CO CBEPCTHUKAMU H
B3pOCIBIMH B Tpouecce  oOpa3oBaTeNbHOM,  OOLIECTBEHHO  IOJIE3HOH,  y4eOHO-
HCCIIEI0BATENIbCKON, TBOPUECKON U IPYIUX BUJIOB JIEATEIBHOCTH, CBA3aHHBIX C XUMUEH.

2. MeTtanpeaMeTHbIe pe3yJbTaThl:
1) onpeoenenue ueneit coOCTBEHHOro OOy4YeHUs, MOCTaHOBKA U (popMyinupoBaHue Ui ceOs
HOBEIX 3a7a4;
2) naianuposaHue TIyTeH JIOCTHXKEHHS JKEIIAeMOTO pe3yibTara OOY4YCHHS XHUMHUHM —Kak
TEOPETHUYECKOTO, TaK U IKCTIEPUMEHTAIBHOTO XapaKTepa,
3) coomHecenue cBOMX JEHCTBUI C TUIAHUPYEMBIMHU PE3YJIbTaTaMU, OCYUjecmeieHue KOHTPOIIS
CBOCH JEATENILHOCTH B TPOLIECCE JOCTIDKEHUS Pe3ylbTaTa, onpedeiienue CIOCOO0B IEHCTBUMA
IIPH BBITTIOJIHCHHU N J'Ia60paT0pHI)IX " IMPAKTHUICCKUX pa60T B COOTBETCTBHUH C IMpaBUJIaMU TCXHUKU
0e30I1aCHOCTH;
4) onpedenenue MCTOUHUKOB XMMHUYECKOH HMH(OOpPMAIIMHU, MOJYYeHHE W aHAIU3 €€, CO3JaHHe
MH(OPMALIMOHHOTO MPOJIYKTA U €r0 Mpe3eHTalus;
5) ucnonv3oeanue OCHOBHBIX WHTEJUICKTYaJIbHBIX OINEpPAIlMii: aHAIN3a U CHHTE3a, CPABHEHHS U
CUCTEMaTH3aIuu, 0000IICHUS U KOHKPETU3AIIUH, 8blsi6/leHie TTPUINHHO-CIIEACTBEHHBIX CBS3CH 1
nocmpoenue JOTHYECKOTO PACCYKICHHSI 1 YMO3aKITIOUeHUS (MHyKTUBHOTO, e TYKTHBHOTO H IO
aHAJIOTHH ) HAa MaTepualie €CTECTBEHHO-HAYYHOTO COJICPKAHNUS;
6) ymenue co3naBaTh, MPUMEHSATH U MPE0OPa30BBIBATh 3HAKA M CHUMBOJIBI, MOJCIHA M CXEMBbI JIJIsI
pelieHrs yueOHbIX U TO3HABATEIbHBIX 33/1a4;
7) ¢opmuposanue W pazeumue SKOJOTHYECKOTO MBIIUICHNS, YMEHHE IPHUMEHSITh €ro B
MMO3HABATEIPHOW, KOMMYHHKATUBHOW, COIMAIBHOW TMpaKkTHKe U  NpodecCHOHATBbHOMN
OpHUEHTAIINH;
8) eenepuposanue uieit u onpeieNieHNe CPEICTB, HEOOXOMUMBIX JJISl UX peaTu3allHu.

3. [IpenMeTHbIE pe3yabTAThI:

Y4YeHUK HAYYUTCS:

e XapakTepu3oBaTh OCHOBHbBIEC METObI IO3HAHMS: HAOIOJICHUE, U3MEPEHHUE, SKCIIEPUMEHT;

e OmnuchiBaTh CBOWCTBAa TBEPABIX TeJN, MXUAKUX, Tra3000pa3HbIX BEIIECTB, BBLACTAS HX
CYULIECTBEHHbIC TPU3HAKH;

e  PackpbIBaThb CMBICII OCHOBHBIX XMMHUYECKHX MOHSATHI «aTOM», «MOJEKYIa», «XUMHUECKUN
AJIEMEHT», «IPOCTOE BEIECTBOY», «CIOXKHOE BEIIECTBO», «BAJIEHTHOCTHY, «XUMUYECKAs
peaxius», UCIOoJb3Ys 3HAKOBYIO CUCTEMY XUMUU;

e  PackpbIBaTh CMBICT 3aKOHOB COXpPAaHEHHSI MAacChl BEIIECTB, MOCTOSHCTBA, COCTaBa, aTOMHO-

MOJIEKYJISIPHOUM TEOpHH;

Paznuuath xumudeckue U GU3NYECKUE SIBICHUS,

Ha3piBaTh XUMHUYECKHUE STIEMEHTHI,

OmnpenensaTs cOCTaB BEIIECTB MO UX (hopmynam,

Ornpenensats BAJIGHTHOCTb aTOMa 3JIEMEHTA B COEIMHEHUSX;

Ornpenensats TUI XUMUYECKUX PEaKIUH,

Ha3piBaTh npU3HaKK U yCIOBUSA NPOTEKaHUS XUMHUYECKUX PEaKLIUA;

BobiBISATE npU3HAKU, CBUICTENHCTBYIONIME O MPOTEKAHUU XUMUUYECKOW PEAKIUU TPU

BBITIOJTHEHUU XUMHUUYECKOTO OIbITA;

CocraBusath GpopmyIibl OMHAPHBIX COSAMHEHUH,

e  (CocraBiATh ypaBHEHUSI XUMHUYECKUX PEAKIIM,

e CoOnromath mpaBuiia 6€30MaCHOCTH PabOTHI IPH MPOBEICHUH OIBITOB,



[Tonp30BaThCs 1a00paTOPHEIM 00OPYAOBAHUEM U TTIOCYIOH,

BbIuucasTe OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB,

BBIYHCIATSE MAaCCOBYIO IOJTI0 XUMUYECKOTO 3JIEMEHTA 10 (hopMyIie coeTnHeHus,

BbrancnsaTh KoIM4ecTBO, 00bEM HIIM MAcCy BEIIECTBA MO KOJMYECTBY, 00bEMY, Macce
peareHTOB WJIH NMPOJAYKTOB PEaKIINH,

XapakTepru3oBath (PU3MUECKUE M XMMHYECKHE CBOMCTBA MPOCTHIX BEIISCTB: KUCIOPOIA U
BOJIOpO/IA,

[TonyyaTs, coOupaTh KUCIOPO U BOJIOPOI,

Pacmo3naBath ONBITHBIM ITyTEM Ta3000pa3HbIe BEUIECTBA: KHUCIOPO/I, BOJOPO/I,

PackpeiBaTh cMbICH 3aKOHA ABOTrajpo,

PackppiBaTh CMBICT MOHATHH «TETUIOBOM 3(h(PEKT peakum», «MOJISIPHBII 00beM»,

Xapaktepu3oBaTh GU3HUECKHE K XUMUYECKUE CBOMCTBA BO/IBI,

PackpbiBaTh CMBICI IOHSITHS «PacTBOP»,

Brruucnste MaccoByrO JA0JI0 pACTBOPEHHOTO BEIIECTBA B PaCTBOPE,

[IpuroToBIATE PaCTBOPHI C ONIPEACICHHON MAaCCOBOM JI0JI€M paCTBOPEHHOTO BEIIECTBA,

HazpiBaTh coeMHEeHNs U3yYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB,

XapaktepuzoBaTh  (pu3WuecKkMe W XMMHYECKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOpPraHWYECKUX BEIECTB: OKCUAO0B, KHUCIIOT, OCHOBAaHHI, COJIEH,

OrnpenenaTs NPUHAICKHOCTD BEIIECTB K OMPEICTICHHOMY KJIacCy COSANHEHUH,

CocraBiars POpMyIbl HEOPTAaHUYECKUX COSTUHEHUN N3YUCHHBIX KJIACCOB,

[IpoBOAWTH OMBITHI, TOATBEPXKIAIOIINE XUMHUYECKUE CBOMCTBA W3YYCHHBIX KIJIACCOB
HEOPraHMYECKHUX BEIIECTB,

Pacrio3HaBaTh ONBITHBIM IYTEM PACTBOPHI KUCIIOT U IIEJI04YEH MO0 U3MEHEHUH OKPaCKU
WHMKATOpA,

XapakTepu30BaTh B3aMOCBS3b MKy KJIacCaMi HEOPraHUYECKUX COSAMHEHUH,

PackpriBats cmbica [lepuoanueckoro 3akona J[. 1. Menneneena,

OOBICHATH (PU3UYECKUN CMBICT aTOMHOTO (TTOPSIKOBOTO) HOMEpPAa XUMHUYECKOTO JIEMEHTA,
HOMEPOB IpyMibl U iepuoa B nepuoandeckoit cucreme . . Menneneena,

OOBACHATD 3aKOHOMEPHOCTH M3MEHEHHUS CTPOEHUSI aTOMa, CBOMCTB 3JIEMEHTOB B IpeJenax
MaJibIX IIEPUOJIOB U IJIaBHBIX MOATPYII,

XapakTepu3oBaTh XHMHUYECKHE 3JEMEHTHl (0T BOAOPOJa 10 KaiblMs) Ha OCHOBE HX
MoJIOKeHUs B rnepuoanueckoit cucreme JI. M. MennaeneeBa U 0cCOOCHHOCTEH CTPOCHUS
aTOMOB,

CocCTaBiATh CXEMbI CTPOCHHUSI aTOMOB MEPBBIX 20 AIEMEHTOB MEPUOIUYECKON cUcTeMbl J].
H. Menneneena,

PackpbIBaTh CMBICI TOHATUN «XUMHYECKas CBA3BY, «IIEKTPOOTPULIATEIHLHOCTHY

XapakTepru3oBaTh 3aBUCUMOCTh (PU3MUYECKUX CBOWMCTB BEIIECTB OT TUIA KPUCTATLTMYECKOU
peIlIeTKH,

Onpenenars BUJI XMMUYECKON CBSI3M B HEOPTaHUYECKUX COCTMHEHUSX,

N300paxkaTh CXeMbl CTPOEHUS MOJIEKYJd BEIIEeCTB, OOpa30BaHHBIX pPAa3HBIMU BUIAMH
XUMUYECKUX CBA3EH,

PackpbiBaTh CMBICT  MOHATUM  «HOH»,  «KATHOH», «AHHUOH».  «BJEKTPOJIUTHI»,
HE3JIEKTPOJIUTBDY, «IJIEKTPOJIUTUYECKAs JAUCCOLUALUS, «OKUCIUTENbY, «CTEHEHb
OKHUCIIEHUSD». KBOCCTAHOBUTEIIbY. «OKUCICHHUE». KBOCCTAHOBIICHHE,

Ornpenensts CTENEeHb OKUCICHHS aTOMa 3JIEMEHTA B COEMHEHUN

PackpbiBaTh CMBICI TEOPUH DIEKTPOTUTHUECKUX JUCCOIUAINH,

CocTaBndTh ypaBHEHUS ANEKTPOJIUTUUECKON AUCCOLMALINM KUCIOT, IEJI0Ye, COJIeH,

OOBSACHUTH CYIIHOCTH MpOIlecca AEKTPOJUTHUYECKON TUCCOLMAIMU U PEaKIMd MOHHOTO
oOMeHa,

CocTaBuTh MOJTHBIE U COKPAIIEHHBIE NOHHBIE YPaBHEHHsI peakiiuii oOMeHa



Onpenenars BO3MOXXHOCTh IPOTEKAHUS peaKLIMii HOHHOTO 0OMeHa,

IIpoBOoaUTH peakuyu, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3JIMYHbIX BELIECTB,

Onpenenarb OKUCIUTENb U BOCCTAHOBUTEIb

CocTaBisTh ypaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMM,

Ha3piBatb (hakTopsl, BIUSIONIME HA CKOPOCTh XUMUYECKOH peaKinu,

KnaccugunumpoBaTs B3aMMOCBSI3b MEXKIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH HEMETAILJIOB,

[IpoBOIUTH ONBITHI [0 TMOJYYEHHUIO, COOMPAHUIO M M3YyYEHUH, XUMUYECKUX CBOWCTB

ra3000pa3HbIX BEIIECTB: YIVIEKUCIOTO I'a3a, aMMHUaKa,

PacriozHaBaTh ONBITHBIM MyTEM ra3000pa3Hbl€ BEIIECTBA: YIJICKUCIbIN T'a3 U aMMHUaK,

e  XapakTepu30oBaTh B3aUMOCBS3b MEXy COCTaBOM, CTPOCHUEM U CBOMCTBAMHU METAJUIOB,

e Ha3piBaTh OpraHn4eckue BeLeCTBa MO UX popMyse: METaH, 3TaH, 3TUJIEH, METaHOJI, 3TaHOJI,
IJIALEPUH, YKCYCHas KHUCJIOTa, AaMUHOYKCYCHas KHCJIOTa, CTEapUHOBAasi KHCIOTA,
OJIEMHOBAsI KUCJIOTA, TIF0K034,

e OueHuBaTh BIUSHUE XUMHUYECKOIO 3arpsi3HEHMs] OKpYXAlolled cpenbl Ha OpraHu3M
YeJI0BEKA,

e ['pamMoTHO 0OpalaThcs ¢ BEIIECTBAMU B IOBCETHEBHOM KU3HH,

e Ompenensatp  BO3MOXHOCTh  NPOTEKAHMS  PEAaKIMH  HEKOTOPBIX  MPEJICTaBUTENEH

OPraHMYECKHUX BEIIECTB C KHCIOPOJAOM, BOJOPOJOM, METaUIAMH, OCHOBAaHMSIMH,

raJIOT€HAMH.

Y4YeHUKK MOJYYUT BO3MOKHOCTh HAYYHThCS:

e  BrigsuraTth W MPOBEPATH SKCIIEPUMEHTAIBHO THIIOTE3bl O XHMHUYECKUX CBOMCTBAX BEIIECTB
Ha OCHOBE MX COCTaBa U CTPOCHMsSI, UX CIIOCOOHOCTHU BCTYNaThb B XUMHUYECKHE PEaKIUH, O
XapakTepe U MPOJIyKTaX Pa3IMYHbIX XUMUYECKUX PEeaKIuii,

e XapakTepu3oBaTh BEIlIECTBA IO COCTaBY, CTPOEHHIO U CBOWCTBaM, YCTaHABJIUBATb
MIPUYKUHHO-CIIEJICTBEHHBIE CBSI3U MEK]y JAHHBIMU XapaKTEpUCTUKaMHU BEIleCTBa,

e (CocCTaBisATh MOJEKYISPHbIE U TIOJHbIE HOHHBIE YPAaBHEHHS MO COKPALIEHHBIMU HOHHBIM
YpaBHEHUSIM,

e [IporHo3upoBarh  CHOCOOHOCTb  BEUIECTBA  MPOSABIATH  OKHUCIUTENbHBIE WU
BOCCTAaHOBUTEJIbHBIE CBOICTBA C y4ETOM CTENEHEW OKUCICHMS SJEMEHTOB, BXOSIIUX B €ro
COCTaB,

e (CocCTaBisATh ypaBHEHHUS PEAKIIMil, COOTBETCTBYIOLIUX IOCIEIOBATEIILHOCTHA MPEBPALICHUN
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB,

e BrpigBuraTth U MPOBEPATH SKCIEPUMEHTAIBHO THUIOTE3bl O pe3yibTaTax BO3ACHCTBUS
pa3nuYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUYECKOHN peakiuu,

e lcnonp3oBaTh NPUOOPETEHHBIE 3HAHHS JUISI SKOJOTHYECKH T'PAMOTHOTO TMOBEACHUSA B
OKpY’Karollel cpene,

e lcnonp3oBaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIETEHLWU MPH BHIIOJHEHUH MPOEKTOB U
y4eOHO-UCCIeIOBAaTeNIbCKUX 3aJad 10 H3YYCHHMIO CBOMCTB, CIOCOOOB TONY4YEHHUS U
pacro3HaBaHUs BEIIECTB,

e OOBEKTUBHO OIEHUBATh HHPOPMAIIHIO O BEIIECTBAX U XUMHUUYECKUX MPOIIeccax,

e Kpuruyecku OTHOCUTHCS K TICEBJAOHAYYHOW WH(MOpMAaIMU, HETOOPOCOBECTHON pekiame B
CpeacTBax MaccoBOM nHpopmanuu,

e (Oco3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUI MO0 XUMHUH IS TPAKTHUECKON NeATeIbHOCTH
YelnoBeKa,

e (Co3gaBaTh MOJEIU U CXEMBI JUISI pelIeHUs] yI4eOHBIX M TO3HABATENbHBIX 3aja4, MOHUMATh
HEOOXOUMOCTh  COOMIOZCHMS]  TNPEANUCAHUM, TMpeaaraéMblX B HHCTPYKIUSAX IO
WCIIOJI30BAHHUIO JIEKAPCTB, CPEICTB OBITOBOM XHUMHH H JIP.



Conepxxanue yueOHOr0 npeamera

HavanbHble NOHATHS U 3aKOHBI XUMHH (20 )

Tena u BemectBa. CBoiicTBa BemiecTB. OTallOHHBIE (DU3MYECKHE CBOWMCTBA BEIIECTB.
Martepuansl 1 MatepuanoBeieHrue. Posib XuMuM B )KU3HU COBPEMEHHOTO oOuiecTBa. OTHOLIEHNE
oOrmIecTBa K XUMHUH: XeMOQHIUS H XeMO(POOHsI.

Meroasl um3ydenuss xumuu. HaOmrogenwe. Dxcnepument MoaenupoBanue. Moaenu
MaTepUaJIbHbIE U 3HAKOBbIE UM CUMBOJIbHBIE.

l'aspl. JKunkoctu. Tsepaple BemecTBa. B3auMHble HEpexoapl MEXIy arperaTHbIMU
COCTOSIHUSIMU BELIECTBA: BO3rOHKa (CyOnumalus) u aecyoinManus, KOHAEHCAlus U UCTIapeHue,
KpUCTAJIJIN3alUs U TIaBJICHUE.

®usnueckue ABJICHUs. YnucThle BENeCTBa U CMECU. [ OMOTE€HHBIE U T€TEPOT€HHBIE CMECH.
CMmecu razooOpasHble, kHuakue U TBepAble. CrocoObl pa3lieneHHus CMecel: MeperoHka, Wid
TUCTWJUISILMS, ~ OTCTaWBaHWEe,  (QWIBTPOBAHWE,  KpPUCTAIUIM3allUs  WIM  BbIIapUBaHUE.
Xpomarorpadus. [Ilpumenenue 3Tux cnocodoB B 1a00paTOPHOI MpaKTHUKe, Ha TPOU3BOJICTBE U B
OBITY.

XuMHYecKkue 3JeMEeHTbl. ATOMbl W MoJiekyabl. [IpocThle U ClOXKHBIE BEIIECTBA.
AnnoTtponus Ha npumepe Kuciopoaa. OCHOBHBIE MOJIOKEHHUS aTOMHO-MOJIEKYIISIPHOTO YYEHHUSI.
Honbl. BenecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

3HaKd (CHMMBOJIBI) XHUMHUYECKHUX dJeMEHTOB. MHbopmarms, KOTOpyH HECyT 3HaKu
XMUMHUYECKUX DJIEMEHTOB. OTHMOJIOTHS Ha3BaHUN HEKOTOPBIX XHUMHYECKHX DJIEMEHTOB.
[lepuoguueckas Tabnuua xumudeckux snemeHToB J[. M. MenpaeneeBa: KOPOTKONEPUOJHBIN U
JUIMHHOTIEpUOAHBIN BapuaHThl. [leproasl u rpynnsl. [1aBHas u mobovHas noArpynmsl, Wik A- u
Bb-rpynmnel. OTHOCHUTENIbHAS aTOMHAs Macca.

Xumnueckue (opmynsl. MHnekcel n ko3ddunuentsl. OTHOCHTENbHAs MOJIEKYIspHAs
Mmacca. MaccoBasi 70/1s1 XUMHUYECKOTO 3JI€MEHTa B coequHeHnu. MHdopmanus, koTopyro HecyT
XUMUYECKUEe (POpMYIIBI.

Banentnocts. CrpykrypHBIe (OpMyNnbl. XHMHYECKHE OJIEMEHTHI C TOCTOSHHOW |
NIEPEMEHHON BaJIEHTHOCTBhIO. BbiBoA (popMysbl coenuHeHus Mo BajeHTHOCTU. OmnpexneneHue
BAJEHTHOCTH XUMHMUYECKOro »3jeMeHTa mo Qopmyne BemecrBa. CocTaBieHHe Ha3BaHUN
COCIMHEHUH, COCTOAIIMX M3 JOBYX XHUMHUYECKHUX DJJIEMEHTOB, [0 BAJICHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

XuMmuyeckue peakuuu. PeareHTel M nponaykTel peakuuu. IIpusHakn XUMHYECKHX
peakuui. YCIIOBUS HX NPOTEKaHWS U IpeKpanieHus. Peakunm ropeHus. DK30TEPMHUYECKHE U
SHAOTEPMHUYECKUE PEAKLIUH.

3aKOH COXpPAaHEHUs MACChI BEIIECTB. XUMHUUECKHE ypaBHEeHUA. COCTaBICHUE XUMHUECKUX
ypaBHeHUH. HpOpMaLs, KOTOPYIO HECET XUMUUECKOE YpaBHEHHE.

Knaccugukanus XuMHUUECKUX peakUMi MO0 COCTaBY M YHUCIY pEareHTOB M IMPOIYKTOB.
Tunbl xuMuyeckux peakuuil. Peakuum coeavHeHMs, pasjoXKeHHs, 3aMeElleHUs U OoOMeHa.
KaranuzaTopsl u karanus.

JdeMoHcTpanun
Komnexkuust MarepualioB v U31€1UI U3 HUX.
Mojenu, ucnofb3yeMble Ha ypokax (GU3UKH, OMOJIOTHU U Ireorpaduu.
OOBEMHBIE U IIAPOCTEP>KHEBBIE MOJIENIN HEKOTOPBIX XUMUYECKUX BEIECTB.
Monenu KpUCTalNIn4eCKUX PEIETOK.
Cobupanue npubopa Juist MOJy4eHUs Ta3a U MPOBepKa ero repMEeTUYHOCTH.
Bosronka cyxoro npja, oJa Wi HaQTaauHa.
ArperaTHbl€ COCTOSIHHSI BOJBI.
Pa3nenenne qByX HECMEIMINBAIOIIUXCS JKUJKOCTEN C TOMOILBIO AETUTEIBHON BOPOHKH.
JuctunnsaTop u ero padora.
YcranoBka a1 puiabTpoBaHus U e¢ padora.



e VYcraHOBKa JUIs BbIIIAPUBAHMS U €€ padoTa.

e Kostekuus OBITOBBIX TPHOOPOB ist GUIBTPOBAHUS BO3AYXA.

Paznenenue kpacsmiero BemiecTBa (poMactepa € IOMOMIIBIO METOJa OyMaxHOM
XpomaTorpadum.

e Moaenu aIOTPOITHBIX MOIU(BUKAIIMHA yriiepoa U Cephl.

e [lomyyenue o30Ha.

e Tloprpersi U. 5. bepuennyca u JI. . Menneneesa.

e KopoTkonepuoaHbI U JUIMHHOIIEPUOAHBIA BapHUaHThI nepuoanyeckon cucrems! /1. M.
Menpeneesa.

e KoHCTpynpoBaHuE MLIAPOCTEPKHEBBIX MOJIETEH MOJIEKYIL.

e Amnmapar Kumnmna.

e PaznoxxeHue Guxpomara aMMOHHUSI.

e ['opeHHe cepbl U MarHMEBO JICHTHI.

e [loprperst M. B. JlomonocoBa u A. JI. JlaBya3be.

e  OmnbIThL, WLTIOCTPUPYIOLIME 3aKOH COXPAaHEHHUsI MacChl BEILIECTB.

e [Topenne ¢dochopa, pacTBOpeHHE MNPOAYKTa TOpPEHUS B BOJAE M HCCIEIOBaHUE

MOJIYYEHHOTO PacTBOPA JAKMYCOM.
BzanmonelicTBre CONIHON KUCIIOTHI C ITMHKOM.
e [lonyuenue ruapokcuaa meau(ll) u ero paznokeHue npu HarpeBaHUU.

JlabopaTopHble ONBITHI
* O3HaKOMJIEHHE C KOJUIEKIIMEeH 1a00opaToOpHOM MOCYIbI.
* [IpoBepka repMETUYHOCTH MpUOOpa JUIsl MOTyUYEHU S Ta30B.
* O3HaKOMJIEHHE C MUHEpaJlaMu, 00pa3yIONIMMH T'PaHHUT.
* [IpurotoBiieHne reTeporeHHON CMECH MOPOILIKOB CEPHI C KEIE30M U UX pa3/ieleHUE.
* BzaumoeiicTBre pacTBOPOB XJIOPUJIOB U HOJIUIOB KaJlusl C paCTBOPOM HUTpaTa cepedpa.
* [Tomyuenune ruapokcuna meau(Il) u ero B3aumoielicTBUE ¢ CEPHOM KUCIOTOM.
* B3auMoieiicTBHE pacTBOpa COJbI C KUCIOTOM.
* [IpoBepka 3akoHa COXpaHEHUS MAcChl BEIIECTB HA MPUMEpE B3aWMOACUCTBUS IICIOYH C
KHCIJIOTOM.
* [IpoBepka 3ak0Ha COXpaHEHHUS MAcChl BEIIECTB HA MPUMEpE B3aWMOACUCTBUS IIEIOYH C
coutbto xxene3za(Ill).
* PazyiokeHue mepokcuaa Boaopoaa ¢ momolnsio okcuaa mapranna (1V). 11. Bamerienue
KEJIe30M MEIM B METHOM KyIOpocCe.
IIpakTH4eckue padoThl
1. [IpaBuna TexHuku 06€30MACHOCTU M HEKOTOPHIE BUABI paOOT B XUMUYECKOH 1abopaTopuu
(kabuHeTe XUMUN).
2. HabGnronenue 3a ropsimei CBeYOi.
3. Ananu3 noyssl (aHasor paboTel «OYHCTKa TOBAPEHHOMN COJIH).

Baskneiinue nmpeacTaBUTeIH HEOPraHMYeCcKHX BemecTB. Koanm4yecTBeHHBbIC OTHOLICHUSI B
xumun (18)

CocraB Bo3ayxa. [TonsiTue 06 00BEMHO# 1071€ () KOMIOHEHTa MPUPOIHON ra30BON CMeCH
— Bo3ayxa. Pacuet 00beMa KOMIIOHEHTa ra30BOM cMecH 1o ero 00BEMHOM J10J1e 1 HA0060POT.

Kucnopoa. Ozon. Ilomydenue xucnopona. CoOupaHue M pacloO3HAaBaHUE KHCIOPOJaA.
XUMHYECKHE CBOWCTBA KUCIOPOJA: B3aUMOJICHCTBUE C METAJJIaMHU, HEMETAJJIAMU U CIIOKHBIMU
BeecTBamu. [Ipumenenue kucinopoaa. KpyroBopot kuciaopoza B Ipupo/e.

Oxcunpl. Obpa3oBaHue Ha3BaHMH OKCUAOB 1Mo ux ¢opmynam. CocraBieHue ¢Gopmyn

OKCHJOB II0 WX Ha3BaHuAM. lIpencraBurenu OKCHIOB: BOJA M YIJIEKUCIBIA Ta3, HEramieHas
U3BECTb.



Bonopon B npupoje. ®usndeckue 1 XMMUYECKUE CBOMCTBA BOJIOPOJA, €ro MOJydeHUE U
MIPUMEHEHUE.

Kucnotel, ux cocraB um ux winaccupukanus. Mamukatopsl. Tabauma pacTBOPUMOCTH.
CepHasi 1 coJisiHasi KUCJIOTBI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB U Ha3BaHus. PacTBopuMmocTh coisieir B Boje. [IpeacraBurenu colieid:
XJIOpUI HATpusl, KapOoHAT HATpus, pocdar Kanpuus.

[Tocrosisnnas ABoragpo. KomumyectBo BemiectBa. Mok, Mousipuas macca. KpaTHbie
€AVMHUIBI U3MEPEHUs KOJMYECTBA BEHIECTBA — MUJUIMMOJIb U KUJIOMOJb, MUJUTUMOJIIpPHAS U
KHJIOMOJISIPHASI MacChl BEIIIECTBA.

Pacuérsl ¢ ucnonpb30BaHUEM MOHATUN «KOJIHMYECTBO BEIIECTBA», «MOJISIPHAS MAccay,
«IOCTOSIHHASI ABOTAJIpO».

3akoH AsBoraapo. Mousipablii  00BEM Ta3000pa3HbIX  BemecTB.  OTHOCHTENbHAS
IJIOTHOCTH rasa Mo JApyromy rasy.

KpatHple eauHHUIBI U3MEPEHHs] — MWUIMMOJSPHBI M KWJIOMOJISIPHBIH OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacuétel ¢ MCMONB30BaHMEM TOHSITHI «KOJMYECTBO BEIIECTBA», «MOJISIpHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IUCIO0 ABOTAIPO».

I'uapocdepa. KpyroBopot Bobel B ipupoae. @u3ndeckne U XMMUUECKHE CBOMCTBA BO/IBI:
B3anMMOJICCTBHE C OKCUIAMH.

OcHoBaHus, uX cocTtaB. PacTBOpUMOCTh OCHOBaHWUW B BoJe. M3MeHEHUE OKpacKu
WHJMKATOpOB B WIENOYHOUM cpene. [IpencraBurenu mienodeil: TMIPOKCUABI HATpHS, Kaausd U
KaJIBITHSI.

PactBoputens u pactBopeHHOe BemiecTBO. PactBopel. PactBopenme. ['mapatsl.
MaccoBas 1075 pacTBOPEHHOTO BemlecTBa. PacueTel, CBS3aHHBIE C UCIOJb30BAaHUEM IOHATHUSA
«MaccoBasi 10J1s1 PACTBOPEHHOTO BEILIECTBAY.

JdemoHcTpauuu
Onpenenenne coaepKaHus KUCIOPO/ia B BO3IyXE.
[Tonyyenue kucaopoa pas3noKeHueM IepMaHraHaTa Kajlis U IepOKCHIa BOJAOPOIA.
Cobupanue METoJ0M BBITECHEHUS BO3AyXa U BOJIBI.
PacnosnaBanue kuciopoja.
e [‘opeHue mMaraus, xenesa, yris, cepsl 1 pochopa B Kuciopose.
e Kouekuus oKCuaoB.
e [losnyuenue, cobupanue u pacro3HaBaHue BOJIOPO/A.
e [openue Bogopoaa.
B3aunmonetictBue Bogopoaa ¢ okcugom meau(Il).
Kosnnekuust MUHEpaIbHBIX KHCIIOT.
[IpaBuno pa3baBieHs cepoil KUCTOTHI.
Komnexnus cosnen.
Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAHUII U COJICH B BOJIE.
Hekotopeie Meramibl, HEMETaulbl M COEIMHEHHUS C KOJUYECTBOM BEIIECTBA,
paBHBIM 1 MOJIb.
Monens MOJSIPHOTO 00bEeMa ra3000pa3HBIX BEIIECTB.

e Kounekuns oCHOBaHUM.

JlabopaTopHbIe ONBITHI

* [lTomyTHEHHE N3BECTKOBOM BOBI IPH MPOIYCKAHUH YIIJIEKUCIIOTO rasa.

* [Tonyyenue Bogopoaa B3auMOJAEHCTBUEM LIMHKA C COJISIHOM KUCIIOTOM.

* Pacno3HaBaHue KUCIOT C TOMOUIBIO UHIUKATOPOB.

* I3MeHeHne OKpacky MHAUKATOPOB B IIEJIOYHON CpeJie.

* O3HakoOMJIEHHE C TpenaparamM JOMAIlHEH WM IIKOJbHOW anTeuyKu: pacTBOpaMu
MEePOKCU/Ia BOJAOPO/Ia, CIUPTOBOM HACTOMKH MOJ1a, aMMHAKa.

IIpakTnuyeckune padornl
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4. IlonyueHue, coOMpaHue U paclio3HaBaHUE KUCIOPOAa.
5. ITony4yenue, cobupanue u pacro3HaBaHUE BOAOPO/IA.
6. IIpuroToBneHue pacTBopa ¢ 3aJaHHON MacCOBOH J10JIel paCTBOPEHHOTO BEIIECTBA.

OcHOBHBIE KJIacChl HeOpPraHudeckux coeguHenunii (10u)

O06o0menne cBenennii 00 OKCHIaX, WX KIAacCH(PUKALMK, HA3BAaHUSAX M CBOWCTBAX.
CriocoOBI IMoJTydeHUsT OKCHJIOB

OcHoBanus, ux Kiaccudukaius, Ha3BaHUs U CBOWCTBA. B3aumoaeiicTBue ¢ KHCIOTaMH,
KHCIIOTHBIMU OKCHJAMU U COJsIMHU. PasjiokeHue HepacTBOPUMBIX oOcCHOBaHHI. (CrocoObl
MOJIy4€HUSI OCHOBAHU.

Kucnotel, ux knaccudukanuss W Ha3zBaHus. OOIIME XUMHYECKHE CBOWCTBA KHCIIOT.
B3aumopeiicTBue KUCIOT ¢ MeTallaMU. ODJEKTPOXUMHYECKUH psijl HANpsDKEeHUM MEeTaslIoB.
BzaumopelicTBre KUCIOT C OKCHAAMH METaIoB. B3anmmoneiicTBUE KHCIOT C OCHOBAHHSIMH —
peakius HeuTpanu3aiuu. BaumoerictBue Kuciaor ¢ coyisiMu. [lomyuenne 6eckuciopot

KHCJIOPOJICOACPIKALTUX KUCIIOT.

Comu, wux xnaccudukauss W CBOWCTBA. BiammonelcTBue cojeil ¢ MeTajiamu,
0COOEHHOCTH ITHX peakuuii. BzaumoeiicTBre coeii ¢ cosiMu.

['eneTndeckue psiapl MeTayuia W HeMeTaiula. [ eHeTWdeckas CBsI3b MEXIy Kiaccamu
HEOPraHMYECKUX BEIIECTB.

JlabopaTopHble ONBITHI
e B3anMoielicTBrEe OKCcHIa KAJIbIIUS C BOJOM.
* [ToMyTHEHHE U3BECTKOBOM BOJBI.
* Peaknusa HeUTpaIM3aium.
* [Tomyuenue ruapokcuna meau(Il) u ero B3aumoielicTBUE C KUCIOTOM.
* Paznoxxenue ruapokcuna meau(Il) mpu HarpeBanum.
* B3anMoelicTBIE KUCIIOT ¢ METAJIaMH.
* B3auMoielicTBUE KUCIOT C COJIIMH.
e O3HaKOMJIEHHE C KOJUIEKIIUEN COJIEH.
* Bzanmoneiictue cynbdara meau(ll) ¢ sxemnesom.
* B3auMoielicTBrE coIell C COJIIMU.
* ['eHeTnueckasi CBSI3b MEXJIY KJIAacCaMU HEOPraHUYECKUX BEIIECTB HA MPUMEPE COCAUHEHMI
MEJIH.
IIpakTuyeckue padboThl
7. PemeHue sKCIIEpUMEHTANBHBIX 3a7ad M0 TeMe «OCHOBHBIC KJIACChl HEOPraHMYECKHX
COEUHEHUNY.

Ilepuoguveckuii 3aK0H U MePUOAUYECKASA CHCTEeMAa XUMUYecKUX jaeMenToB /I, U.
MenaeneeBa. Ctpoenue atoma (8 1)

EcrecTBeHHBIE ceMelcTBa XMMHYECKHUX DJIEMEHTOB: IICIOYHBIE M IIEIIOYHO3EMEJIbHBIE
METaJUIbl, TAJIOTCHBI, HHEPTHBIC (OaropoiHbie) ra3pl. AM(oTepHOCTh. AMGMOTEPHBIC OKCHIIBI 1
rugpokcuibl. KomriekcHbie Cou.

Otkpertue /1. 1. MenaeneeBpIM NEPUOIUYECKOTO 3aKOHA U CO3JaHUE UM NIEPHOIUYECKON
CHCTE€MBI XUMHYECKHUX IJIEMEHTOB.

AToMBI Kak (opma CyIIECTBOBAHUS XUMUYECKHX 3JeMeHTOB. OCHOBHBIC CBEACHUS O
CTpoeHUH aroMoB. JlokazaTenbCTBa CIOKHOCTU CTpoeHus aTtomoB. OmbITel Pesepdopaa.
[IimanerapHas MOJIenb CTPOEHHUS aTOMA.

CocraB aTOMHBIX $J€p: NPOTOHBI, HEUTPOHbL. (OTHOCUTENbHAs aTOMHas Macca.
B3anmMoCBsI3b NOHATHI «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHASI AaTOMHAs MacCcay.

Mukpomup. OnekTpoHbl. CTpOE€HHE JJIEKTPOHHBIX YpPOBHEH AaTOMOB XHMHMUYECKHX
aneMeHToB 1—20. [ToHsTHE O 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.
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N3oronsl. ®@usnyeckuil cmpica cuMBoiMku [lepuoguueckoit cucrembl. CoBpeMeHHas
(dopMynHpOBKa NEPUOTUYECKOTO 3aKOHA. V3MEHEHHs] CBOWCTB JJIEMEHTOB B IEPHOAAX H
rpynmnax Kak (QyHKIHsS CTPOSHHS IEKTPOHHBIX 000JI0YEeK aTOMOB.

XapakTepucTUKa JJIEMEHTAa-MeTalllla W JJIEMEHTa-HEMETaJUla II0 HUX IOJIOKCHHUIO B
IIEPUOANYECKON CHUCTEME XUMUUYeCKHX 1eMeHToB [[. M. Menneneesa.

JdeMoHcTpanuu
Paznuaneie GopMbl TAOIUI] TIEPHOANYECKON CHCTEMBI.
MoenupoBaHue NoCTpoeHUs nepuoandeckon cucremsl . 1. Menaeneesa.
Monenu aToMOB XMMHUYECKUX JIEMEHTOB.
Mojienu aToMOB 3JIeMeHTOB 1—3-T0 IepHoI0B.
JlabopaTopHbIie ONBITHI
* [Tonydyenne ampoTepHOro ruAPOKCUIA U UCCIIETOBAHUE €TO CBOMCTB.

Xumuueckasi cBsi3b. OKHCJIUTETbHO-BOCCTAHOBUTEIbHbIE peakiuu (8 u)

HNonnass xumudeckass cBsizb. MoHBI, 00pa3oBaHHbIE aTOMaMH METAJIOB M HEMETAIJIOB.
CxeMbl 00pa3oBaHUs MOHHOMW CBSI3M JJIsi OMHAPHBIX COENWHEHMN. VIOHHBIE KPHUCTAIITUYECKUE
peneTKu U (PU3nyYecKue CBOWCTBA BEIIECTB C ATUM THUIIOM perieTok. [loHsTue o GpopMynbHOMA
eMHUIIE BEIIECTRA.

KoBanenTtHas xumMudeckas CBA3b. JJNEKTPOHHBIE U CTPYKTYpHBIC dopmynsl. [lorsiTHEe O
BasieHTHOCTH. KoBasjieHTHast HemoJisspHas CBsA3b. CXxeMbl 00pa30BaHUsI KOBAJCHTHOW CBSI3M IS
OMHApHBIX coeAMHEHUN. MOJIEKYISIpHbIE W aTOMHBIE KPUCTAJUTMYECKUE PEIICTKA M CBOWCTBA
BEIIIECTB C 9TUM THUIIOM PEIICTOK.

DNEeKTPOOTPUIIATENILHOCTE. PsA  anmekTpooTpunareabHOCTH. KoBajeHTHas moJisipHas
XUMUYecKas cBs3b. Jumnoas. Cxembl 00pa3oBaHMs KOBAJECHTHOM MOJIIPHOM CBSI3M JIJIsi OMHAPHBIX
coeMHEeHU. MOJeKylIspHble U aTOMHBIE KPUCTAJUIMYECKUE PEIICTKA M CBOWCTBA BEHIECTB C
STUM TUIIOM PEIICTOK.

Meramnueckass XMMHYECKasi CBSI3b W METAJUIMYECKas KPUCTAJUIMYECKass pEeleTKaA.
CBolicTBa BEIIECTB C 3TUM TUIIOM pemIeTOK. EquHas npuposa XUMUYECKUX CBS3EH.

Crenenpb okucieHus. CpaBHEHUE CTENIEHH OKHUCJICHUS W BaJleHTHOCTH. [IpaBuia pacuera
CTETeHeN OKUCIICHUS 10 POPMYIIaM XUMHUYECKUX COCTUHEHUI.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpenesneHne CTeNeHed OKUCIEHUs s
AJIEMEHTOB, OOpa3yIoIIMX BelIeCTBa pa3HbIX KiaccoB. Peakuuu wHOHHOTO oOMeHa U
OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. OKHCINUTEIh M BOCCTAaHOBUTEIb, OKHCIICHHE U
BoccTtaHoBieHue. (CocTaBieHUE YpPaBHEHHMM OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUI
METO/IOM 3JIEKTPOHHOTO OajiaHca.

JdeMoHcTpanun

e Buneodparments! u cnaiinbl «loHHast XUMHYECKast CBS3b.

e Kotekuus BemecTB ¢ MOHHOM XUMUYECKOU CBS3BIO.

e Mojenu HOHHBIX KPUCTAJUIMYECKUX PEUICTOK.

e Buneodparments! u cnaiinbl «KoBajgeHTHAass XUMUYECKas CBS3bY.

e Kouekuus BemecTB MOJIEKYISIPHOTO ¥ aTOMHOT'O CTPOEHHSL.

e  Mogenu MOJEKYJISIPHBIX U @aTOMHBIX KPUCTANIMYECKUX PEIIETOK.

e BuneodparmeHnTs! u ciaiinpl «MeTaminueckas XUMHUECKask CBA3hY.

e Komnekuus «MeTaisl v CIIIaBbI».

e BsaumojeiicTBHE IIMHKA C CEPO, COSIHOM KucmoToi, xmopuaom meau (11).

e ['openue marnusi.

e B3sauMoelCcTBUE XJIOPHOW U CEPOBOIOPOIHOM BOJIBI.

JlabopaTopHbIe ONBITHI
* M3rotoBiieHne MOJAEIH, WITIOCTPUPYIOIIEH CBOMCTBA METAINTMYECKOMN CBS3U
Pe3zepBHoe Bpems (5 )
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KOHTpOJIb H OLIEHKA J0CTHKeHUil IIAHUPYEMBIX peE3yJIbTaTOB

I'padguk npoBeeHUs1 KOHTPOJIBHBIX MEPONPUATHI

Bun pa6orsr | Mecsin, nara

KOHTPOJIbHBIX | CEHT | OKT | HOs0 | nex | aHB | ¢peBp | MapT | anpens | Maii | UTOI'O
MeponpuATHI

[IpoBepounsie
paboThI

Kontponshbie
paboThl

JIMKTaHT, ...

JlaGoparopHblie
paboThl

[IpakTrnueckue
paboThl

Tectnl

3aueThl

Kommnekcuas
paborta

U np.

Ouyenka ycmmnozo omeema

OrMeTKa «5»;

- OTBET MOJIHBIN ¥ MPaBWJIbHBIA HA OCHOBAaHUHU W3YYEHHBIX TEOPUI;

- MaTepuall U3JI0KEH B OMPEICTICHHON JJOTHYECKOM TIOCIICIOBATEIFHOCTH, TUTEPATYPHBIM
SI3BIKOM;

- OTBET CAMOCTOSTEIbHBIM.

OTMeTKa «4»;

- OTBET IMOJIHBINA Y TTPaBUJILHBIM HA CHOBAHUH U3YYEHHBIX TCOPHIA;

- MaTrepHuas U3JIOKEH B ONPEACIICHHON JIOTHYECKOU MOCIIeIOBATEILHOCTH, TIPH ATOM
JOTIYIIEHBI IBE-TPU HECYIIECTBEHHBIC OIIMOKH, UCIPABJICHHBIC TIO TPEOOBAHUIO YUUTEIIS.

OtmeTKka «3».

- OTBET IOJIHBIM, HO MPHU 3TOM AOMYIIEHa CYIECTBEHHAs OLINOKA UM OTBET HEMOJIHBIN,
HECBSI3HBIN.

OTMeTKAa «2»;

- IpU OTBETE OOHAPYKEHO HEMOHHWMAHUE yJallUMCS OCHOBHOTO COJAEPKaHMS Y4eOHOTO
MaTtepuasna Wid JOMYyIIEeHbl CYIIECTBEHHbIC OMMUOKU, KOTOPbIE yJaIIUNWCS HE MOXKET HCIPABUTH
MIPH HABOJAIIMX BOMPOCAX YUUTENs, OTCYTCTBHE OTBETA.

Ouyenka IKChepumMeHmanibHbIX YMEHU

OrneHka cTaBUTCS HA OCHOBAHWHU HAONIO/ICHUS 32 YYAlTUMUCS M MTUCBMEHHOTO OTYeTa 3a
pabory.

OtMeTKka «5»:

- paboTa BBIMOJHEHA TOJHOCTHIO U MPABHUIBHO, CICNAHBl MPABUIbHBIE HAOTIOACHUS U
BBIBO/IBL;

- DKCIIEPUMEHT OCYIIECTBIICH IO MIaHy C yY€TOM TEXHHUKH 0€30MaCHOCTH U TPABUII
paboThI ¢ BerecTBaMu U 000pyI0BaHUEM;
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- IPOSIBJIEHBI OPTaHU3ALIMOHHO - TPYAOBbIE YMEHUS, OIEPAKUBAIOTCS YUCTOTA paboyero
MecTa 1 NMOPSIOK (Ha CTOJIE, 3KOHOMHO HCIIOJIb3YIOTCSl PEAKTHUBBI).

OrMmerka «4»;

- paboTa BBINOJIHEHA TPABHIIBHO, CJCTaHbI TPABHIIbHbIC HAOMIONEHHS M BBIBOIBI, HO MPH
9TOM 3KCIEPUMEHT IPOBEJIEH HE IOJIHOCTbIO WM JONYLUIEHbl HECYILECTBEHHbIE OLIMOKU B
paboTe ¢ BemecTBaMu 1 000pyI0OBaHUEM.

Otmerka «3»:

- paboTa BBIIOJIHEHA TPAaBUIBHO HE MEHEE 4YEeM HaIOJIOBUHY WIM JOIMYyIIEeHa
CYyIIECTBEHHass OIMMOKa B XOJ€ JKCIIEPUMEHTa B OOBSACHEHHWH, B OQOpMIICHUH paboOTHI, B
COONIFOJICHUH TIPaBHJI TEXHHKH O€30MacHOCTH Ha pabdoTe C BEIIeCTBAMH W OOOPYIOBaHHUEM,
KOTOpast UCIPABJISIETCS TI0 TPEOOBAHHIO YUUTEIIS.

OtmeTka «2»:

- JomymieHsl 1Be (W 0oJiee) CyIIECTBEHHBIE OIIMOKHM B XOJ€: OKCIEPUMEHTa, B
00bsICHEHUH, B O(OpMIICHHH DPAOOThI, B COOJIONEHUM TPABUJI TEXHUKH O€30MAaCHOCTH TMPHU
paboTe ¢ BemecTBaMu M 00OpYIOBaHUEM, KOTOpBIE yJallUHCsS HE MOKET MCIPaBUTh JaXe IO
TpeOOBAaHUIO YUUTES;

- paboTa He BBINOJHEHA, Y YYallerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHHUS.

Ouenka ymenuil pewiams pacuemnbvle 3a0a4u

OT1meTka «5»:

- B JIOTHYECKOM PACCYXJICHHH W PEIICHHH HET OIMOOK, 33Jlaua penieHa parioHaTbHBIM
criocoOom.

OtrMmeTka «4»:

- B JIOTHYECKOM PACCYXJCHUU M PEUICHUH HET CYIIECTBEHHbIX OLIIMOOK, HO 3a1ayda
pereHa HepalroOHAIBHBIM CIIOCO00M, WITH JOIYIIEHO He 00Jiee NBYX HECYIIECTBEHHBIX OIHNOOK.

OtrMmeTka «3»:

- B JIOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIINOOK, HO JIOMYILI€HA CYIIECTBEHHAs
omnOKa B MaTeMaTUYECKUX pacueTax.

OtMmeTka «2»:

- UIMEIOTCS CYILIECTBEHHBIEC OIIUOKU B JIOTHUECKOM PACCYXJICHUH U B PELLICHUU;

- OTCYTCTBHUE OTBETA Ha 3aJaHHUE.
Ouyenka nucbMeHHBIX KOHMPOILHBIX PAOOm

OtMmeTtka «5»:

- OTBET MOJIHBIN U IPaBUIIbHBIN, BO3MOXHA HECYIIIECTBEHHAs OLINOKA.

OtrMmeTka «4»:

- OTBET HETIOJIHBIN WU JOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OINOOK.

OtMmeTka «3»:

- paboTa BBINIOJIHEHA HE MEHEEe YeM HAlOoJOBHHY, JOMYIIEHA OJIHA CYIIECTBEHHAs
oIlIMOKa ¥ MPHU 3TOM JIBE-TPU HECYILIECTBEHHBIE.

OtrMmeTka «2»:

- paboTa BBHIMIOJIHEHA MEHBIIE YEM HAIOJOBUHY WM COAEPKHUT HECKOJIBKO
CYIIECTBEHHBIX OITHOO0K;

- paboTa He BHITIOJTHEHA.

[Ipu oneHKe BHIMOTHEHHUS] TUCHMEHHONW KOHTPOJBHOW pabOThl HEOOXOAMMO YYUTHIBATH
TpeOOBaHUs eIMHOTO OpdorpahuuecKoro pexuma.

Yye0Ho —MeToanYecKkoe odecneyeHme

JL1s yganmmxcs:
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1. Tabpuensa O. C. VYueOHHMK mis 00me0Opa3oBaTebHBIX yupekaeHud. Xumus. 8 ki M.:
IIpocsemienue. 2019 r.
TS YYUTEIIS:

1. Xumusa. Ilpumepnbie paboume mnporpammsel. llpenmernas nuxus ydeOnukoB O. C.
I'abpuensna, W. I'. OctpoymoBa, C. A. CmagkoBa. 8—9 kmaccel : y4eb. mocoOue s
obrmreoopaszosar. opranm3zanuii / O. C. I'abpuensn, C. A. CnankoB — M. : Ilpocseienue,
2019.

2. I'apa H. H., UBanoBa P. I'., KaBepuna A. A. HactonpHast kaura yuutenss xumuu. M.: ACT
Actpens, 2002.

3. Hosommuckuii U. U., ®enocora JI. ®., Hopomunckas H. C. CamocTosTenbHbIE pabOThI 110
xumun 8 knace — M.: Onukc, 2006

4. Haconosa A. E. Xumus B Tabnwumax 8-11 kmaccel. CipaBouroe nocodue. M.: [Ipoda, 2007.

5. CaBenbeB A. E. OCHOBHBIC TIOHATHS W 3aKOHBI XUMHUHU. XUMHUYECKHE peaknuu. 8-9 Ki1acChl.
M.: dpoda, 2007

6. Wrpemunep I'. 1.  [IkoynbHBINA ClOBaph XMMHYECKHX MOHSATHIA ¥ TepMuHOB. M.: Jlpoda,
2007.
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KanenpapHo-temaTnyeckoe njaHupoBanue 1mno yyeonomy npeamery XUMMU A
Ha 2022 — 2023 yyeOublii rox 8 kJjacc

Ne Pa3nen. Tema ypoka Kosmmuec | Jlara npoBeaeHus
ypoka TBO
4acoB ITo ITo
IIAHY pakTy
HavanbHble NOHATHS ¥ 3aKOHBI XUMHUH (204)
1 [Ipenmer xumun. Ponp XuMuun B )KM3HH YETIOBEKA 1
2 MeTo1bl U3y9CeHUS XUMUHU 1
3 ArperatHbie COCTOSIHHSI BEIIIECTB 1
4 Ilpakmuueckas paboma 1 TlpaBuna TEXHUKH 1
0€30MacHOCTH W HEKOTOPHIC BHJIBI pabotr B
XMUMHUYECKOH 1abopaTopuu (KaOMHETe XUMUN)
Ipakxmuueckas paboma 2 HabmoneHue 3a TopsIiei
cBe4oi. (JlomMamHmii SKCIIepUMEHT)
5 duznyecKue sIBICHUS — KaK OCHOBA Pa3/eicHUs 1
CMecel B XUMHUU
6 Ilpakmuuecxas paboma 3 AHaIH3 TIOYBHI. 1
7 ATOMHO-MOJIEKYIISIPHOE YUeHHE. X UMUYECKUE 1
AJIEMEHTBI
8 3HaKu XUMUYecKHX 37eMeHToB. [leprnoanueckas 1
Tabauia xuMuaeckux snmemenToB J[. . Menneneena.
9 3HaKK XUMUYECKUX 37IeMeHTOB. [lepronnueckas 1
Tabauia xuMuaeckux snmemenToB J[. . Menneneena.
10 | Xumuueckue GopMyIibl 1
11 Xumuaeckue GopMyITbl 1
12 BanentHoctb 1
13 | BasnenTHOCTb 1
14 XHUMHUYECKUE PEAKITUN 1
15 XUMHUYECKUE YPAaBHCHHS 1
16 XHUMHUYECKUE YPAaBHCHHS 1
17 THUIbI XUMHUYECKUX PEaKITUi 1
18 THUIbI XUMHUYECKUX PEaKITUi 1
19 [ToBTOpeHue u o6odmeHue TeMol. [loaroroBka K 1
KOHTPOJIbHOU padoTe
20 Konmponvnas paboma 1 no reme «HauanpHbie 1

IIOHATHUA U 3aKOHBI XUMHUH»

Baxkneiimme NpeacTAaBUTEC/IN HCOPraHUIECCKUX BECIIIECCTB. KoamyecTBeHHBIE OTHOIIEHHS

B xuMuu (18 4)

21 Boznyx u ero cocras 1

22 Kucnopon 1

23 Ipakmuuyeckas paboma 4 Ilonydyenue, cobupanue u 1
pacro3HaBaHHe KUCIOpoaa

24 Oxcuanl 1

25 Bonopon 1

26 Ipakmuueckas paboma 5 llonydenue, cobupanue u 1
pacro3HaBaHHe BOJOpOJa

27 Kucnotsl 1

28 | Conu 1
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29 KonudecTBo BemecTBa 1

30 KonudecTBo BemecTBa 1

31 MonsipHblii 00BEM Ta30B 1

32 Pacy€rbl 10 XMMUUYECKUM ypaBHEHUSM 1

33 Pac4eThl MO XUMHYECKUM ypaBHEHUSM 1

34 | Boga. OcHoBaHUs 1

35 PactBopbl. MaccoBast 107151 paCTBOPEHHOTO 1
BEIECTBA

36 Ilpaxmuueckas paboma 6. TlpuroroBieHue 1
pacTBopa 3aJJaHHO MacCOBOM J10JIe pacTBOPEHHOTO
BEIECTBA

37 O06o001eHre 1 cucTeMaTU3aIMs 3HAHUN TI0 TEME 1

«Baxmneimume MpEACTAaBUTCIIN HCOPraHNICCKHUX
BCIICCTB. KonnaecTBeHHbIe OTHONIIEHUS B XUMUI)

38 Konmponvnas paboma o teme «Baxxneiimme 1
MPE/ICTABUTENIN HEOPraHMUESCKHUX BEIIECTB.
KoJin4ecTBeHHbIC OTHOIICHHUS B XUMHI

OcHOBHBIE KJIACChI Heopranudyecknx coequnenuii (10 u)

39 Oxcupl, X KIACCU(PHUKAIUSA XUMAYECKUE U 1
CBOMCTBA

40 OcHoBaHusI, UX KIacCCUPUKAIMISI 1 XUMUUECKHE 1
CBOMCTBA

41 Kucnotsl, ux kmaccuduxanus u XuMHIeCKUE 1
CBOMCTBA

42 Kucnotsl, ux kmaccuduxanus u XuMHUIECKUE 1
CBOMCTBA

43 Conu, ux knaccuukanus 1 XMMUIECKHE CBOMCTBA 1

44 Conu, ux knaccuukanus 1 XMMUIECKHE CBOMCTBA 1

45 ['eneTnveckas CBSI3b MEXKIy KiaccaMu 1
HEOPraHMYECKUX COCAMHEHUIN

46 Ilpakmuuecxas paboma 7 Pemenue 1

OKCIICPUMCHTAJIBHBIX 3aaa4 II0O TEME «OcHOBHBIE
KJIaCChl HCOPraHU4CCKUX COCHHHGHHﬁ))

47 O0001IeHre U cucTeMaTH3alu 3HaHUH 10 TEME 1
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKUX COCAMHEHUI
48 KonTponsHas pabota no reme «OCHOBHBIE KJIACCHI 1

HCOPraHUYCCKHUX COCIMHEHMI

IeproanyecKnii 3aKOH U MEPHOTNIECKAS] CHCTEMA XHMHYECKHUX 3J1eMeHToB /1.
. MenneseeBa. Ctpoenue aroma (8 u)

49 EctecTBeHHbBIE ceMeiicTBa XUMUUECKUX HJIEMEHTOB. 1
AMmdoTepHOCTD

50 OTkpeiTHE Iepuoguueckoro 3akoHa /1. W. 1
MeHneneeBsiM

51 OcHOBHBIE CBEZICHUSI O CTPOCHUU aTOMOB 1

52 | CtpoeHue 31eKTPOHHBIX 000JI04E€K aTOMOB 1

53 | Ilepuoamnueckast cucTeMa XUMHUYECKUX AJIEMEHTOB /. 1
N. Menpeneesa

54 | XapakTepHCTHKa 3JIEMEHTA 110 ero MOJIOKEHHIO 1

B HepHOHquCKOﬁ CUCTEMC




95 | XapakTepucTuka 3JIEMEHTa 10 €ro MOJIOKEHUIO 1
B IIEPUOANYECKON CUCTEME
56 | 3HaueHUe MepUOINICCKOTO 3aKOHA 1

U MIEPUOIUYECKON CUCTEMBI

Xumnueckas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbLHBIE pe€aknuu (8 ‘l)

57 HNonnasg xumudeckas CBs3b 1

58 KoBaneHntHast XuMudeckas CBSI3b 1

59 | KoBaneHnTHas HENMOJSpHAs U MOJISIPHAS XUMHUYECKas 1
CBSI3b

60 Merainyeckas XUMHYECKast CBSI3b 1

61 CreneHb OKUCICHUS 1

62 | OKHCAUTEIHHO-BOCCTAHOBUTEIHHBIE PEAKIINN 1

63 O00061IeHre U CHCTEMATU3aIHsl 3HAHHUH 110 TEMaM 1
«ITepnoanyecknii 3aKOH ¥ IEPUOANYECKA CUCTEMA
xuMmuuecknx snemeHToB J[. 1. Menieneena.

Crtpoenue aTroma» U «XUMUYECKas CBS3b.
OKHCIUTETEHO-BOCCTAHOBUTEILHBIC PEAKITHID)

64 | Kommponvnas paboma no temam «Ilepuoauaeckuit 1
3aKOH W TMEePUOJUYECKass CHUCTeMa XHUMHYCCKHX
anementoB /. 1. Menneneea. CTtpoeHue aroma» u
«XuMHYecKas CBSI3b. OxuCIUTEIRHO-
BOCCTAaHOBHTEJILHBIC PEAKITHIDY

65-70 | Pe3epBHOE BpeMms 6u
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