AnHoTanus K paboueil mporpamme 1Mo yueOHOMY IpeaAMETY « XUMHUSD)

HaszBanue
y4eOHOT0
npenMera

Xummus, 8-9 kimacc

HopmaruBHnas 6a3za

- ®denepanbHbIi 3akoH «O0 oOpa3zoBannm B Poccuiickori deneparum» ot 29 nexadps 2012r
Ne 273-@3;

-denepanbHBIN rOCYIapCTBEHHBIH 00pa30BaTebHBIN CTaHAAPT, YTBEPKICHHBIH MTPHUKA30M
MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoir @enepamun ot 17.05.2012 r Ne 413
«O06 yTBepxkIeHUU (¢eaepalbHOr0 TOCYJApCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa
OCHOBHOTO 00111er0 00pa3zoBaHus» (¢ M3MeHEeHUsIMU oT 29 nexadps 2014r, 31 nexadbps 2015
r, 29 utons 2017r);

- PabGouas mporpamma paszpaboTtaHa Ha OcHOBe npumepHoi nporpammbl COO mo xumuu ¢
Y4E€TOM aBTOPCKOM mporpammebl- [Iporpamma o xumuu ["a6puensa O.C., omyOnukoBaHa B
coopuuke «Paboume mporpammbl mo xumuu 8-11 kmaceer mo mporpammam  O.C.
INabpuensua; U.M.HoBommuuckoro, H.C.HoomuHuckoi — 3-¢ uza., — M.: [nanera, 2010r.;

- IIporpamma Bocnutanuss MBOVY «Cpennsisi o0meodpa3oBarenbHas mkoia No 60 umeHu
repoeB Kypckoii OUTBBI»

Henn

* OCBOCHHE BaXKHEHIINX 3HAHUI 00 OCHOBHBIX ITIOHATUSX M 3aKOHAX XHUMUH, XHMAUECKOM
CHMBOJIHKE;

* OBJIQJICHUE YMEHUSMHU HAOII0IaTh XUMUYCCKUE SBICHHUSI, TPOBOAUTH XUMUYICCKHIMA
AKCIIEPUMEHT, TPOU3BOJUTH PACUEThl HA OCHOBE XMMHUYECKUX (POPMYJ BEIIECTB U
YPaBHEHU XMMHYECKUX PEAKIIUI;

* pa3BUTHE MO3HABATENIbHBIX HHTEPECOB U MHTEIUIEKTYaIbHBIX CIOCOOHOCTEH B mpoiiecce
MIPOBEACHUS XUMHUYECKOTO YKCIIEPUMEHTA, CAMOCTOATEIILHOTO MPUOOpETEHUs 3HAaHUI B
COOTBETCTBUH C BO3HUKAIOITUMH KU3HCHHBIMU MTOTPEOHOCTSAMH;

* BOCIIUTAaHUE OTHOIICHUS K XUMHUHU KaK K OHOMY U3 (PyHIaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY O0IIe4eI0BeUECKOM KYIbTYpHI;

* MPUMEHEHHE MOTYYEHHBIX 3HAHUW U YMEHHH /111 0€3011aCHOTO UCIIOJIH30BAaHNUS BEIIECTB
Y MaTepUasoB B OBITY, CEJILCKOM XO3SHUCTBE M HA MIPOU3BOJICTBE, PEIICHUS MPAKTUIECKIX
3a7a4 B TOBCEIHEBHOM KU3HU, IPEAYNPEKIACHUS ABICHUN, HAHOCSIINX BPE 3J0POBBIO
YyeJ0BeKa U OKpYKarollen cpeie

3amaun

dopMUpOBaHUE y YJalIUXCs 3HAHUN OCHOB HAyKH — BaKHEHIINX (DaKTOB, MOHATH,
3aKOHOB U TEOPUH, XUMHUYECKOTO S3bIKa, TOCTYIHBIX 0000IEHUI U MOHATUH O IPUHIUIIAX
XUMHUYECKOT0 IIPOU3BO/ICTBA;

Pa3Butue ymenuii paboTtarhb ¢ BEIIECTBAMHU, BHIIIOJHATH HECIIOKHBIE XUMUYECKHE OIBITHI,
co0JIroAaTh MpaBuiia TEXHUKH 0€30aCHOCTH, TPAMOTHO NMPUMEHATh XUMUUECKHE 3HAHUS B
OOIIEHUH ¢ IPUPOIOH;

PackppiTre poiay XMMUU B pEIIEHUH ITI00ATBHBIX MPOOJIeM YeI0BEYECTBA;

Pa3Butue nuuHocTu obyvaromuxcs, GOpMUPOBAHUE Y HUX TYMAaHUCTHUYECKUX OTHOLICHUN
1 DKOJIOTUYECKH 11€J1IeCO00Pa3HOro MOBEIECHUS B OBITY U B TPYAOBOH J1€ATE€IbHOCTH

O6beM yacoB Ha
peanu3aluio
MIPOTPaMMEI 110
rogaMm oOy4YeHHsI

134 gacos: B 8xiacce — 684(2 yaca B Henenmo), B 9 kiracce — 66 1 (2 gaca B HeJIeNio).

@OpMBI KOHTPOJIS
OCBOCHMS

TECTUPOBAHUE; YCTHBIN ONpPOC; AOMAIHSSA paboTa; 3aluTa MPOEKTOB, pedepaToB UiIn
TBOPYECKUX paboT; CEMUHAPBI; MPAKTHUYECKUE pabOThl; KOHTPOJIbHbIE Pa0OTHI




MYHHIUITAJIBHOE BIOJUKETHOE OBLIEOBPASOBATEJIbHOE YUPEXEHUE «CPEHSA
OBIIEOBPA3OBATEJIbBHA A HIKOJIA Ne60 MMEHU I'EPOEB KYPCKOU BEUTBbI»

I[TPUHATA YTBEPXJEHA
PemenneM negaroruueckoro COBeTa npukazom MBOY «COIIINe 60
MBOY «COIIINe 60 um. repoes uM. repoeB Kypckoii OUTBBDY

Kypckoit OUTBBI»
o1 30.08.2023 1. Ne 634 On

[IpoTtokon Nel ot 30.08.2023 r.

PABOYAS ITPOTPAMMA
10 XUMHUH
8-9 xiacchl

CocraBuTeNnb:
MakeeBa E.A,
YUUTEh XUMUN

Kypck — 2023



ITosicHuTEIBLHASA 3aIHMCKA

[IporpamMma pa3paboTaHa Ha OCHOBE CIEIYIOIIMX HOPMATHUBHBIX aKTOB M Y4eOHO- METOJUYECKHX
JOKYMEHTOB:

- GenepanpHbiii 3akoH «O06 00pazoBanuu B Poccuiickoit deneparum» ot 29 nexadpst 2012r Ne 273-D3;
-DeepalbHBINA TOCYIApPCTBEHHBIN 00pa30BaTENbHBINA CTAaHAAPT, YTBEPKICHHBIN MpUKa3oM MUHHCTEPCTBA
oOpasoBanus u Hayku Poccutickoit @enepanuu ot 17.05.2012 v Ne 413 «O06 yrBepkaenun dheaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeNLHOIO CTaHAapTa OCHOBHOTO OOLIEro 00pa3oBaHUs» (C M3MEHEHUSMHU OT
29 nexabps 2014r, 31 nexadps 2015 r, 29 urons 2017r);

- Pabowas mporpamma paspaboTana Ha ocHOBe mpumepHod mporpamMmel COO 1O XMMHU C y4ETOM
aBTOpcKOi mporpamMmbl- [Iporpamma mo xumum ["abpuensa O.C., onmybnukoBaHa B cOopHuKe «Paboumne
nporpaMMbl 1o xumuu  8-11 xmaccel no mporpammam O.C. T'abpuensna; W.JM.HoommHckoro,
H.C.Hosommnckoii. — 3-e u3n., — M.: Ilimanera, 2010r.;

- [Iporpamma Bocniutanus MBOY «Cpennss obmieo0pazoBarenbHas mkosa Ne 60 nmenu repoeB Kypckoit
OUTBEIY;

- Pabouas mporpaMmMa opueHTUpOBaHA Ha YICOHUK:

[TopsinkoBbIit ABtop/ABTOopckuii | HazBanue Knacc | U3narens | HopmaTuBHbIM

HOMED KOJIJICKTHB yueOHHKa yueOHHKA | TOKYMEHT

yueOHUKa B

®denepanbHOM

nepevHe (Ha

JICHCTB.IIEPUOJ)

124312 I'a6puensu O.C. Xumus 8 kiace 8 000 [TpukazNe 629 ot 05
«poda» | uroms 2017

124313 I'a6puensu O.C. Xumus 9 knace 9 000 «O BHeceHuHn
«Jlpoda» | M3MeHEHUH B

denepanbHbIN
nepeyeHb YIeOHUKOB,
PEKOMEHIOBAaHHBIX K
HCIIOJIb30BAHUIO TTPH
peanu3anuu
HUMEIOIIHX
roCy/IapCTBEHHYIO
aKKPEIUTAIHIO
00pazoBaTeIIbHBIX
porpaMm
HaYaJILHOI'O OOIIIETO,
OCHOBHOI'O 00IIIEro,
CpeIHEro o0IIero
00pazoBaHU»

IInanupyemble pe3ybTaThl H3yYeHUs] Y4eOHOI0 NIpeMeTa

LleHHOCTHBIE OPUEHTHUPHI Kypca XUMHH B OCHOBHOH IIIKOJIE ONPEENIAI0TCS CIeNn(UKOI XUMHUM KaK HAyKH.
[loHsiTHE «1IEHHOCTH» BKJIIOUAET €IUHCTBO OOBEKTUBHOIO (CaM OOBEKT) M CYOBEKTHBHOIO (OTHOILIEHUE
cyObeKkTa K OOBEKTy), MOATOMY B KauecTBe LEHHOCTHBIX OPHEHTHUPOB XHUMHUECKOro 00pa3oBaHUs
BBICTYNAIOT OOBEKTHI, M3y4aeMmble B Kypce XUMHH, K KOTOPOMY Yy oOydaromuxcsi QopMHUpyeTcs
LIEHHOCTHOE OTHOUIeHME. [Ipy 3TOM Benylyro poJsib UIparoT MO3HABATEIbHBIE [IEHHOCTH, TaK KaK JAHHBII
yueOHBI MpeAMET BXOAMUT B TPYIIY MPEIMETOB IMO3HABATEIBHOTO IMKIA, IJIaBHAs LEJNb KOTOPBIX
3aKJII0YAETCs B U3yUYEHUU IIPUPOJIBL.

OcHOBY TNO3HaBaTENbHBIX IEHHOCTEH COCTaBJISIOT Hay4yHble 3HAHWSA, HAy4yHble METOJbl IO3HAHUS, a
LIEHHOCTHBIE OpUEHTALUH, (popMUpyeMbIe Y 00yJaromuXxcs B MPOLECCe U3YUEHUSI XUMUH, TPOSBIISIIOTCS:



e B PU3HAHUMU IEHHOCTH HAYYHOT'O 3HAHUS, €r0 MPAKTUYECKON 3HAYMMOCTH, JOCTOBEPHOCTH;

e B IIEHHOCTH XMMHYECKUX METOJIOB MUCCIICIOBAHUS )KUBOU U HEKUBOU MTPUPOJIBI;

e B TOHMMAHHUHM CJIOKHOCTM M TPOTUBOPEYMBOCTH CaMOT0O Ipolecca MO3HAHUS KaK H3BEYHOTO

crpemieHnus K ctune.

B kadectBe 00BEKTOB IEHHOCTEH TpyAa W ObITa BBICTYNAIOT TBOpUYECKAs CO3WIATEIbHAS NESITEIbHOCTD,
3JI0pOBBI 00pa3 KU3HU, a [ICHHOCTHBIC OPUEHTAIIMH COJACPIKAHUS Kypca XUMHUU MOTYT PacCMaTpUBATHCS
Kak (hopMUpOBaHHE:

e  YBAKHTEJIBHOIO OTHOLIEHUS K CO3UIATEIIBLHOM, TBOPUECKOM AEATEIbHOCTH;

e TIOHUMAaHUS HEOOXOAMMOCTH 370POBOTO 00pa3a KU3HH;

e mOTpeOHOCTH B O€3yCIOBHOM BBHITIOJHEHUH TMPaBUI OE30MacCHOTO WCIOIh30BAaHUS BEIICCTB B

MOBCEIHEBHON JKU3HU,

e CO3HATEIBHOIO BBIOOpA Oyaymieit mpodheCcCHOHATBHOM NeSTEIIEHOCTH.
Kypc xumuu oGnamaer BO3MOXHOCTSAMHU It (POPMUPOBAHUS KOMMYHUKATHBHBIX IIEHHOCTEH, OCHOBY
KOTOPBIX COCTAaBJISIIOT MPOIECC OOIICHHS, TPAMOTHAs Peyb, a IICHHOCTHBIC OPUEHTAIMK HAINPaBIICHBI HA
BOCIIUTAHUE Y YHAIIUXCS:

e TPABUJIBHOTO MCHOJIb30BAHUS XUMHUYECKON TEPMHUHOJIOTUN U CUMBOJIUKH;

e TOTPEOHOCTH BECTH JAMAJIOT, BHICIYIIMBATh MHEHHUE OIMOHEHTA, y4aCTBOBATh B JUCKYCCHUH;

e  CIIOCOOHOCTH OTKPBITO BEIPAXKATh M APTYMEHTHPOBAHHO OTCTAUBATh CBOIO TOUYKY 3PCHHUS.
VYueOHublii npeamer «XuMHUS», B COACPKAHUM KOTOPOTO BEAYIIMM KOMIIOHEHTOM SIBIISIIOTCS Hay4yHBIE
3HaHUS M HAy4YHbIE METOJbI MMO3HAHHS, MO3BOJISIET HE TOJIBKO (OPMHUPOBATH y YYAIIMXCS IIEJIOCTHYIO
KapTUHY MHUpPA, HO U TpoOYyXJaTh y HUX SMOIMOHAJIBHO-IIEHHOCTHOE OTHOILIEHHE K H3y4aeMOMY
Marepuaity, CO3/laBaTh YCIOBUsS Il (DOPMUPOBAHUS CUCTEMBI IIEHHOCTEH, ONpPEACINSIONIei TOTOBHOCTD:
BBIOMpATh OIpPE/IEICHHYIO0 HAMPABIEHHOCTh NEHCTBUI; JI€WCTBOBAThH OINpEAeIeHHBIM 00pa3oM; OLIEHUBATh
CBOM JICUCTBUS U ACHCTBUS APYTUX JIFOJIEH IO ONPEACIICHHBIM IIEHHOCTHBIM KPUTEPUSIM.
OCHOBHBIM pe3yJbTaTOM I1O3HABATEIIBHOIO OTHOLIEHUS K MHUPY B KYJbTYyp€ SIBISETCA YCTAHOBIICHHUE
CMBICTIa W 3HAYEHUS COJCPKAHUS OOBEKTOB M SIBJICHHHM NpUPOIbL. Takum oOpa3oM, MMO3HaBaTElbHAs
GbyHKIUSA yueOHOro mpenMera « XUMUs» 3aKII0YaeTcsl B CIOCOOHOCTH €ro COJEp)KaHUsI KOHIIEHTPUPOBATh
B ce0e Kak 3HAHUS O BEIIECTBAX U XMMHUYCCKUX SIBIICHUSX, TAK U NO3HABAMENbHbIE YEHHOCTIUL:

OMHOULeHUS K.

XUMHUYECKUM 3HAHUSM KaK OJHOMY M3 KOMIIOHEHTOB KYJIbTYPhl YEJIOBEKA Hapsy C APYTHUMH
€CTECTBEHHOHAYUYHbIMU 3HAHUSMU, €AMHON Pa3BUBAIOLLEHCS CUCTEME;

OKPY>KaIOIIEeMy MUPY KaK MUPY BEIIECTB U IPOUCXO/ISIINX C HUMU SIBIICHUN;

MO3HABATENILHON JESITeNbHOCTU (KaK TEOPETHUECKOH, TaK U SKCIEPUMEHTATbHOM) KaK MUCTOYHUKY
3HAHUM;

NOHUMAHUSL.

00BEKTUBHOCTH M JIOCTOBEPHOCTH 3HAHUM O BEIIECTBAX U MPOUCXOSAIINX C HUMU SIBJICHHSIX,

CJIOHOCTU M O€CKOHEYHOCTH Tpoliecca No3HaHus (Ha MpUMepe UCTOPUN XUMHUYECKUX OTKPBITUH);

JIEWCTBUSI 3aKOHOB MIPUPOJIBI U HEOOXOJUMOCTH MX yueTa BO BCexX cepax JeaTeIbHOCTH YeJI0OBEKa;

3HAUEHUS XUMHYECKUX 3HAHUN AN pelieHuss TI00ambHBIX MIpoOJieM  YelmoBedecTBa
(?HEepreTU4YeCcKoi, CHIPhEBOM, MPOJIOBOILCTBEHHOM, 3/I0POBbS U JOJTOJIETHS YEJIOBEKa, TEXHOJIOTHUYECKUX
aBapuii, r100aIbHOI SKOJIIOTUH U Jp.);

BOKHOCTH HAyUYHBIX METOJIOB MO3HAHUs (HAOIIOACHUS, MOJICTUPOBAHUS, IKCIIEPUMEHTA U p.) MUPa
BEILIECTB U PEAKIIHI.

Pacmpenue cdep dyenoBeueckon AESITEIBHOCTA B COBPEMEHHOM COLIMYME HEM30€XKHO BIICYET 3a
co00if HeoOX0aUMOCTh (OPMUPOBAHUS y YYAIIUXCS KYJIbTYpPHl TpyAa U ObITa MpU H3yYEHUU THOOOTO
y4eOHOTO TpeaMeTa, KOTOpOe HEBO3MOXKHO 0€3 BKIIOUEHHUS COOTBETCTBYIOUIUX YeHHOCmeU mpyoda u
Ovima B coiepKaHue yueOHOTO MpeaMeTa «XUMHUSI»:

OMHOUIeHUS K

TPYIAOBOH AESITETFHOCTH KaK €CTeCTBEHHOM (PU3MUECKON 1 MHTEIEKTYalIbHON MOTPeOHOCTH;

TPYZly KaKk TBOPUYECKOH ACATEITHHOCTH, TTO3BOJISIONICH MPUMEHSATh 3HAHUS Ha MTPAKTHKE;

HOHUMAHUSL He0OX0OUMOCIU:

ydeTa OTKPBITBIX U W3yYEHHBIX 3aKOHOMEPHOCTEH, CBEJICHUN O BEIIECTBAX W WX MPEBPAIICHUSX B
TPYAOBOM AEATEIBHOCTH;

MOJTHOM peann3aiuu GU3NIeCKuX U YMCTBEHHBIX BO3MOXKHOCTEH, 3HaHWW, YMEHHM, CIIOCOOHOCTEN
MIPU BBINIOJHEHUH KOHKPETHOTO BUA TPYI0BOM JAESATENbHOCTH;



COXpaHEHMsI M TOJJEp’KaHUsl COOCTBEHHOIO 3J0pOBbSl U 3/I0POBbsI OKPYXKAIOIIMX, B TOM YHCIIE
MUTAHUS C YUETOM COCTaBa U YHEPTeTHUECKON IEHHOCTH MUILH;

COOJIIOICHMSI TPaBHJI OE30IIaCHOTO UCIOIb30BaHUs BEIECTB (JEKapCTBEHHBIX MIPENApaToB, CPEICTB
OBITOBOM XMMMUH, MIECTUIIUIOB, TOPIOYE-CMA30UHBIX MATEPHUAJIOB U JIp.) B IOBCETHEBHOMN JKU3HU;

OCO3HaHMs JOCTHIXKEHMsI JIMYHOIO YyClexa B TPYIOBOM JEATEIBHOCTH 3a CYET COOCTBEHHOH
KOMIIETEHTHOCTH B COOTBETCTBUU C COLMAJbHBIMM CTAaHJIAPTaMHU U IOCIEIYIOIIUM COLUAIbHBIM
0J100pEeHUEM JOCTM)KEHUI HAayKM XMMHUU M XMMHUYECKOIO IMPOU3BOJCTBA JJsl Pa3BUTHS COBPEMEHHOIO
ob1ecTna.

OnbIT 3MOLMOHAIBHO-IIEHHOCTHBIX OTHOLIEHUH, KOTOPBIA ydallMecs IOJy4aroT NpH HU3Y4EHUHU
Kypca XUMHUH B OCHOBHOH IIIKOJIE, CTIOCOOCTBYET BBICTPAUBAHUIO UMM CBOEH YKM3HEHHOW MO3HIINH.

CopneprxaHue yueOHOT0 NpeIMeTa BKIOYAET COBOKYITHOCTb HPABCMBEHHbIX YEHHOCMEl.

OMHOWIeHUS K

cebe  (oco3HaHME  COOCTBEHHOIO  JIOCTOMHCTBA,  4YyBCTBO  OOLIECTBEHHOI'O  JI0JIra,
JUCHUILUIMHUPOBAHHOCTh, YECTHOCTh U MPaBIUBOCTb, IPOCTOTA M CKPOMHOCTb, HETEPIUMOCTb K
HECIpaBeJIMBOCTH, IPU3HAHNE HEOOXOJMMOCTH CaMOCOBEPILICHCTBOBAHMS);

JPYTUM JIOASM (TYMaHHU3M, B3aUMHOE YBa)KEHUE MEXY JIIOJIbMU, TOBApUILIECKasi B3aUMOIIOMOILb U
TpeOOBATENBHOCTh, KOJJIEKTHBM3M, 3a00Ta O JAPYIMX JIOJAX, AKTHUBHOE pearupoBaHHE Ha COOBITHA
(benepanbHOTro, pErnOHAIBLHOr0, MyHHLIUTIATBHOTO YPOBHEH, BHIIIOJHEHNE OOIECTBEHHBIX IOPYYEHUH);

CBOEMY Tpyay (AOOpOCOBECTHOE, OTBETCTBEHHOE HCIIOJIHEHUE CBOMX TPYAOBBIX U Yy4eOHBIX
0053aHHOCTEH, pa3BUTHE TBOPYECKUX HAdal B TPYAOBOW JAEATEIBHOCTH, MPHU3HAHWUE BAXXHOCTH CBOETO
TPYZAa U pe3yJbTaToB TPYJla IPYTUX JIIOJEH);

npupojie (OepekHOe OTHOLIEHHE K €€ 00rarcTBY, HETEPIMMOCTb K HapYIIEHUSIM SKOJIOIMUYECKUX
HOpPM U TpeOOBaHUIl, SKOJIOTMYECKH TPAMOTHOE OTHOILIEHHME K COXPaHEHMIO ruapochepsl, aTMochepsl,
MOYBBL, OWOC]EpH, UYEIOBEUYECKOTO OpPraHW3Ma; OICHKAa JCWCTBUS BOIPEKH 3aKOHAM IIPUPOJIBI,
NPUBOASIIAS K BOSHUKHOBEHHUIO INI00AJIBHBIX NPO0IIEM);

NOHUMAHUSL HE0OX0OUMOCIU

YBOKUTEIBHOTO OTHOLIEHUS K JOCTM)KEHUSIM OTEYECTBEHHOW HAayKH, HCCIEe10BaTeIbCKON
TESTeTHbHOCTH POCCHICKUX YIEHBIX XUMHUKOB (TATPHOTHYECKUE YYBCTBA).

OOpa3oBaHue mpexacTaBieHUil, (OpMUPOBAHHE IMOHATHA B OOYYEHHMH XUMHMU HPOUCXOIUT B
IpoLecce KOMMYHUKAIMK C UCIIOJIb30BaHUEM HE TOJIBKO €CTECTBEHHOTO S13bIKA, HO M XUMUYECKUX 3HAKOB,
¢bopMmyI1, ypaBHEHUH XMMHYECKHX peakiii, 0003HAYaloMX 3TH BELIECTBA U SABJICHUSA, T. €. XMMUYECKOTO
a3bIka. TakuM 00pa3oMm, yueOHbIH npeaMer K XuMus>> uMeeT 00JbIINe BO3MOKHOCTH 111 GOPMUPOBAHUS
y y4YaIuxcst KOMMYHUKAaTUBHBIX LIEHHOCTEM:

He2amueHo20 OMHOUWEHUSL K

HapyLIECHUIO HOPM $3blKa (€CTECTBEHHOI'O M XMMMYECKOI'0) B pa3HbIX MCTOYHHMKAX HMH(POpPMALUU
(;mureparypa, CMU, NUnTtepHeT);

3aCOPEHUIO peyH;

HOHUMAHUSL He0OX0OUMOCIU:

HPUHATHS Pa3IMYHbIX CPEJCTB U MPUEMOB KOMMYHUKAIUH;

MOJyYEeHUsT THPOPMALIUHU U3 Pa3IMIHBIX UCTOYHHUKOB;

apryMEHTHPOBAHHOW, KPUTHYECKOW OLEHKHM HWHQOpPMALMU, TOIYYEHHOW M3  Pa3IUYHBIX
HCTOYHUKOB;

COOOLIeHNs] TOYHON U JOCTOBEPHOI HH(pOpMaIUH;

SCHOCTH, IOCTYITHOCTH, JJOTUYHOCTH B 3aBUCUMOCTH OT LI€JH, TIOJTHOTHI WJIM KPATKOCTU M3JI0KEHUS
uH(pOpMaINH;

CTpEMJICHHSI TIOHSATH CMBICI OOpAIIeHHOHN K YeNIOBeKY peur (YCTHOM U MUChMEHHOMN);

BEJICHUS JIMAora /sl BBIBICHUS PA3HBIX TOYEK 3PEHMs Ha paccMaTpUBaeMylo HH(OpMaIuIo,
BBIPQKECHUSI JIMYHBIX OICHOK W CYXJICHWH, TPHUHSTHS BBIBOAA, KOTOpPBIM (opMupyercs B Mporecce
KOMMYHHKAIIIH;

IPEIbSABICHUS CBHUJIETENBCTB CBOEH KOMIIETEHTHOCTH M KBaJU(UKALMU 1O paccMaTpUBaeMOMY
BOIIPOCY;

YBOKEHUS, TIPUHATHS, TOAICPKKH CYNIECTBYIOIINX TpPAAWIUKA W OONMX HOPM  sI3BIKA
(ecTecTBEHHOI0 M XMMUYECKOTI0);



CTpEMJICHHS] TOBOPHUTD, UCIOIb3YsI U3Y4aeMble XMMUUYECKHE TEPMHUHBI U MOHSATHUS, HOMEHKIATYPY
HEOPTaHMYECKUX U OPTaHUYECKUX BEIIECTB, CUMBOIIBI, ()OPMYIIbI, MOJIEKYJISIPHbIC U MOHHBIC YpPaBHEHUS
peaKkuuid.

Jnst hopMupoBaHHS AYXOBHOM ITUYHOCTH TPEXKIE BCEr0 HEOOXOIUMO pPa3BUBATH ICTETUYECKOE
OTHOIIICHHE YeJIOBeKa K JEHCTBUTENbHOCTH, TBOPYECTBO U COTBOPUYECTBO MPU BOCHPUATUU ICTETUYECKUX
SIBJICHUH, KOTOPBIMU B KypC€ XUMHUU MOTYT CIYXKUTb: NMpUpoa (MUHEpabl); U3/ENUs, U3TOTABINBAEMbIC
YeJI0BEKOM M3 PA3IMYHBIX BEIIECTB U MAaTEPHUAJIOB (FOBEIMPHBIC YKPAIICHHS, TAMATHUKH apXUTEKTYPHI U T.
71.). X¥MUSsl TIO3BOJISIET TaK)Ke GOPMHUPOBATH TOTPEOHOCTD

YyeJloBeKa B KPacoTe U CATEeIbHOCTH 10 3aKOHAaM KpacoThl, T. €.

scmemuyecKue YeHHOCmu.

NO3UMUEHOe 4Y8CMBEHHO-YEHHOCMHOe OMHOUEHUE K.

OKpY>KarolieMy MHUpY (KpacoTa, COBEPUICHCTBO M FapMOHMS OKPYXAIOIEeH MPUPOJIBI U KOCMOCa B
1IETIOM);

MPUPOJHOMY MHPY BEIIECTB M UX MPEBPAICHUI HE TOJBKO C TOYKHU 3pEHUSI MOTPEOUTEINS, a KaK K
UCTOYHUKY  TPEKpacHOro, TapMOHUYHOIO, KpPAacHUBOTO, IMOJUUHSAIOIIETOCS  3aKOHOMEPHOCTSIM,
MIPONOPIUOHAIBHOTO (Ha IPUMEPE B3aUMOCBSI3U CTPOCHUS M CBOMCTB aTOMOB U BEILIECTB);

BBIMOJTHEHUIO YYEOHBIX 3aJa4 KaK K IPOLECCy, OCTABIAIOIIEMY ICTETUYECKOE YIOBOJILCTBUE
(kpacuBoe, U3AIIHOE PELICHUE U JI0Ka3aTeIbCTBO, POCTOTA, B OCHOBE KOTOPOH JISKUT FapMOHUS );

NOHUMAHUE He0DXO0OUMOCTU.

M300paKEeHHUS] UCTUHBI, HAYYHBIX 3HAHUW B YYBCTBEHHOW (popme (Hampumep, B MPOU3BEICHUSIX
UCKYCCTBA, MOCBSIIICHHBIX HAYYHBIM OTKPBITUSM, YICHBIM, BEIIECTBAM U UX MPEBPALICHUSIM);

NPHUHITHS TPArHYECKOTO KaK JpaMaTU4ecKod (OpMBI BBIpKEHUS KOH(MIMKTA HEMPUMHPUMBIX
MIPOTUBOMOJIOKHOCTEH, UX CTOJKHOBEHHUS (HA MPHUMEpPE BBIAAIOIIMXCS HAYYHBIX OTKPBITUN, KOH(MIUKTA
9yBCTBA U JI0JITa, OOIIECTBA U JIMYHOCTH, PEATLHOCTH U HJIeasa).

Takum o0pa3zom, coiep’kaHue Kypca XHMHUU OCHOBHOHM WIKOJIBI TMO3BOJSET CHOPMUPOBATH Y
y4aIuxcs He TOJIBKO MO3HABATENbHbBIE IIEHHOCTH, HO U IPYTrUe KOMIIOHEHTHI CUCTEMbI ICHHOCTEH: Tpy/a U
ObITa, KOMMYHHUKATUBHBIEC, HPABCTBEHHBIE, SCTETHUECKHUE.

JIMYHOCTHBIMH Pe3yJbTATAMHU U3YUYCHUS MpenMera «XuMus» B 8 Kiacce SIBISIOTCS CICAYIOIIHE

YMEHHS:

® 0CO3HaBaTh €IMHCTBO M IEIOCTHOCTh OKPY)KAIOIIETO MUPA, BO3MOKHOCTH €r0 MO3HABAEMOCTH U
00BSICHUIMOCTH Ha OCHOBE JIOCTH)KEHUI HAYKU;

® T[IOCTENEHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTH U
TOTOBHOCTh K caM000pa30BaHUIO, B TOM YHCJIE U B paMKaxX CaMOCTOSITEILHOMN JIeSTENbHOCTH BHE
ITKOJTBI;

® OIICHUBATh JKU3HEHHBIC CUTYAllUU C TOYKU 3pEHUsS 0€30MacHOro oOpas3a KU3HU U COXPAHCHHS
37I0POBBS;

® OIIEHUBATH IKOJOTUUECKHUI PUCK B3AMMOOTHOIICHHUH YeJIOBEKA U TIPUPO/IBI.

e (opmMupoBaTh 3KOJIOTHYECKOE MBIIICHUE: YMEHUE OIEHUBATH CBOIO JICSITEILHOCTh W TTOCTYIKH
JpYruxX JIOJAEH C TOYKH 3pPEHUS COXPAHEHMsI OKPYKAIIIEeW Cpelbl - rapaHTa XU3HU U
Oyraromosryuusi JIro/Iei Ha 3emIie.

MeranpeAMeTHBIMHM  pe3ylbTaTaMd  HU3yueHUs Kypca «XuMus» SBIseTcs  (OpMHUpPOBaHUE
YHUBEpCcaJIbHBIX yueOHbIX neiicteuil (YVYI).
Pecynamusnvie YV

® CaMOCTOSITENILHO OOHApPYXKMBaTh U (POPMYIUPOBATH Y4YEOHYIO TPOOJIEMY, OMPEAeNATh IIeNb
y4eOHOM e TENHHOCTH,

® BBIJBUTAaTh BEPCHUM PEIICHUS TPOOJIEMBI, OCO3HABaTh KOHEUYHBIM pe3yJabTaT, BBIOMpATh U3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS LIETH;

® COCTaBJATH (MHIUBUIYATHHO WM B TPYIIE) IJIaH PEIICHUS TPOOIEMBI;

e paboTad M0 MIaHy, CBEPATh CBOU JACHCTBHS C LIENBIO U, IPU HEOOXOAMMOCTH, UCIIPABIISITH OIIHMOKH
CaMOCTOSTEIILHO;

® B JIMAJIOTE C yUYUTEJIEM COBEPIICHCTBOBATH CAMOCTOATEIFHO BhIPAOOTaHHBIC KPUTEPUHU OIICHKH.

lloznasamenvnvie YVJI:

® aHAJTW3HWPOBATh, CPAaBHUBATH, KJIACCH(PUIHUPOBATH M 00001aTh (BakThl W sBICHUSA. BBIABIATH
MPUYMHBI U CIEACTBUS MPOCTHIX SIBICHUI.




® OCYIIECTBISITH CpPaBHEHUE, KIACCH(PUKAIINIO, CAMOCTOATEIHHO BBIOMpAs OCHOBAHUS M KPUTEPUU
JUISl YKa3aHHBIX JIOTMYECKUX OIepanuil;

® CTPOWUTH JIOTMYECKOE pACCYKICHHE, BKJIIOYAIOIIEEC YCTAHOBJICHUE NPUYUHHO-CIEICTBEHHBIX
CBsI3€H.

® (C03/1aBaTh CXEMAaTUYECKUE MOJIENH C BbIIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTaBJISTh TE3UCHI, PA3JINYHbIEC BUbI IUTAHOB (MIPOCTHIX, CIOKHBIX U T.I1.).

e 1peoOpazoBbIBaTh HHPOPMAIIMIO M3 OJHOTO BUJA B IPYroi (TabauIly B TEKCT U TIp.).

® yMeTh ONpENENSITh BO3MOXHBIE MCTOUYHHUKH HEOOXOJMMBIX CBEIEHUH, HPOU3BOIAUTH IOUCK
uH(OPMaLINH, aHATU3UPOBAThH U OIICHUBATh €€ JTOCTOBEPHOCTb.

Kowmmynuxamuenvie YVJI[:
CamocCTOATeNbHO OPraHU30BBIBATh Y4eOHOE B3aMMOJEHCTBHE B rpymme (Ompenenars oOIme Lenu,
pacnpeensaTh poju, JOroBapuBaThes APYT ¢ APYTOM U T.1.).
I[lnannpyemMble pe3y/ibTaThl OCBOCHHSI Y4eOHOI0 peaMeTa
JlestensHOCTh 00pa30BaTENIbHOTO YUpexkIeHUsl o0IIero oopa3oBaHusi B O0OYYEHHH XHUMHH JOJDKHA OBITh
HaIpaBJIeHA Ha JOCTUKEHUE 00YYaOIIMMHUCS CIEAYIOUMX JHYHOCTHBIX Pe3yJibTaToB:
1. B LIEHHOCTHO-OPUEHTALIMOHHOW cdepe - YyBCTBO T'OPAOCTH 32 POCCUHCKYI0 XMMHUYECKYIO0 HAYKY,
I'YMaHU3M, OTHOLIEHUE K TPYAY, LIEJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOILICHKA;

2. B TpylnoBoil cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JasbHElIel 00pa3oBaTeIbHOM
TPAEKTOPUH;

3) B mo3HaBaTeNbHON (KOTHUTUBHOM, MHTEIJIEKTYaIbHOM) cpepe —MOTHBAINS YUEHUS, YMEHUE YIPABIATh
CBOEH IO3HABATEJILHOMU JEATENBHOCTBIO.

MeTanpeaMeTHbIMU pe3yJIbTATAMH OCBOCHHUSI BBIITYCKHUKAaMU OCHOBHOM IIKOJIBI MPOrPaMMbl IO XUMUU
SIBJIIOTCSL:

1. BrnageHWe YHUBEPCAIBbHBIMH ECTECTBEHHO-HAYYHBIMU CIIOCOOAMH ACSITENBbHOCTU: HAOIIOACHUE,
U3MEpeHue, HKCIEPUMEHT, y4eOHOE HCCIIeIOBAaHUE; TPUMEHEHHUE OCHOBHBIX METO/OB IIO3HAHUS
(cucreMHO-UH(DOPMALIMOHHBIA aHANMN3, MOJAETUPOBAHUE) M HU3YYCHHS] Pa3IUYHBIX CTOPOH
OKpY>KaloIleH TeMCTBUTEIbHOCTH;

2. WCIONb30BAHHE YHUBEPCAIbHBIX CIOCOOOB JIEATEIBHOCTH IO PEIICHUI0 MPOOJIeM M OCHOBHBIX
MHTEJJIEKTYaJIbHBIX oreparuii: UCIIOJIb30BaHUE OCHOBHBIX WHTEJUIEKTYaJIbHBIX
oreparuii: popmMyaupoBaHue TUIIOTE3, aHATIU3 U CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMAaTH3allHs,
BBISIBJICHHE IPUYUHHO-CIIEICTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB;
yMEHHE TeHepUPOBATh UACH U ONPEAEIATh CPEACTBA, HEOOXOAUMBIE JIJIsl UX peaTn3aluy;

4. yMeHue ompeneNnsaTh LEeNM U 3aJadyd JesTeNbHOCTH, BBIOMPATh CpPEACTBA peaju3aluy LEId U

MIPUMEHATH UX Ha MPAKTHKE;

5. HCIOJb30BaHHUE PA3IMUHbBIX HCTOYHUKOB JJIsl OJYYEHUS] XUMUYECKON HH(OPMALINH.
IIpeaMeTHBIMHM pe3yJIbTATAMHU OCBOCHHUSI BBIMYCKHUKAMM OCHOBHOW IIKOJBI MHPOrPaMMbl 10 XUMHUHU
SIBJIIIOTCSL:

1. B mo3naBarenbHOU chepe:

- /1aBaThb OIpE/EJCHMs] U3YUYEHHBIX MOHSATHI: BEHIECTBO (XMMHUYECKUW 3JIEMEHT, aToM, MOH, MOJIEKYJa,
KpUCTAJINTMYECKasl peIleTKa, BEIIeCTBO, MPOCTHIE U CIOXKHBIE BEIIeCTBa, XHUMHUYecKas ¢opmyia,
OTHOCHUTEJNIbHAsl aTOMHasi Macca, OTHOCUTEIbHAsI MOJIEKYJISIpHAs Macca, BaJ€HTHOCTb, OKCUbI, KUCIIOTBHI,
OCHOBaHUS, COJMHM, aM(POTEpPHOCTh, WHIUKATOpP, NEPUOAUYECKUN 3aKOH, TEPUOAMYECKas CHCTEMa,
nepuoanydeckas Tabuila, U30TOIbI, XUMUYECKasl CBS3b, AJIEKTPOOTPUIATEIbHOCTb, CTENEHb OKHCIEHUS,
ANEKTPOJIUT); XUMHUYECKas peaknus (XMMHUYECKOe YpaBHEHHE, TeHETHUYeCKas CBs3b, OKHUCJICHHE,
BOCCTAHOBJICHHE, JIEKTPOJIMTUYECKAs TUCCOIMAIINS, CKOPOCTh XUMUYECKOW peaKkinn);

- popmynupoBaTh nepuonnyeckuit 3akoH J.Ml.MenneneeBa u packpbIBaTh €ro CMBICIT;

- OMKCHIBATh JIEMOHCTPAI[MOHHBIE U CAMOCTOSATEIHHO MPOBEACHHbBIE SKCIIEPUMEHTHI, UCIOJIB3YS ISl 3TOTO
€CTECTBEHHBIN (PYCCKH, POJHON) S3BIK U S3bIK XUMUU;

- ONKUCHIBATh U pa3iMyaTh H3YYEHHbIE KJIACChl HEOPraHMYECKUX COEIMHEHHH, MPOCThIE U CII0KHbBIE
BEILIECTBA, XUMUYECKUE PEAKIINH;

- KJ1accu(UUIUPOBATh U3YYEHHbIE OOBEKTHI U SIBICHUS,

- HabmogaTh JEMOHCTPUPYEMBbIE M CaMOCTOSTENILHO MPOBOAMMEIE OMBITHl, XHUMHUYECKHE pEeaKIluu,
MPOTEKAOIKE B IPUPOJIE U B OBITY;

- JlefaTh BBIBOABI W YMO3AKIIOYEHUS W3 HAONMIOACHHA, W3YYEHHBIX XUMHUYECKHX 3aKOHOMEPHOCTEH,
MIPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB 110 aHAJIOTUU CO CBOMCTBAMU U3yYEHHBIX;

w



- CTPYKTYpHUPOBaTh HW3YYEHHBIH MaTepuall W XHUMHYECKYI0 HH(OpMAIMIO, TOJIYYCHHYIO W3 JPYTUX
HUCTOYHUKOB;

- MOJEIUpPOBATh CTPOCHHWE aTOMOB 3JEMEHTOB NEPBOTO - TPETHEro IMEPHOAOB, CTPOCHHE MPOCTEHIINX
MOJICKYI.

2. B neHHOCTHO-OpHEHTAIIMOHHON cepe:

- aQHAIM3UPOBATh M OICHUBATH TOCIEACTBUS I OKPYKAIOIIECH cpelbl ObITOBOM M TPOU3BOICTBEHHOMN
JeSITeTbHOCTH YEJIOBEKa, CBSI3aHHOM C repepaboTKOM BEIECTB;

- Pa3BIACHATH Ha mnpumepax (IPUBOJUTH MPHUMEPHI, MOATBEPKAAOIINE) MAaTePHATLHOE EAWHCTBO H
B3aMMOCBSI3b KOMITOHEHTOB KHBOHW M HE)XHBOI IMPUPOJIBI U YEIOBEKA KaK BAXKHYIO YacTh ATOTO CIUHCTBA;

- CTPOUTH CBOE MOBEACHUE B COOTBETCTBUU C MPUHIIUTIAMHU OEPEKHOTO OTHOIIICHUS K IIPUPOJIC.

3. B tpynoBoii coepe:

- IJITAHUPOBATH U MPOBOUTH XUMUYECKUI KCTICPUMEHT;

- WUCIOJIB30BaTh BEIIECTBA B COOTBETCTBHM C WX MpPEJHA3HAYCHHEM M CBOWCTBAMH, OIMCAHHBIMH B
WHCTPYKIUSAX 110 IPUMEHEHHUIO.

4. B cdepe 0e30naCHOCTH KU3HEACATCITLHOCTH:

- OKa3bIBaTh MEPBYIO IMOMOIIb MPU OTPABJICHUSAX, 0KOTAX U JIPYTrUX TPaBMax, CBSI3aHHBIX C BEIICCTBAMU U
J1a00paTOPHBIM 000PYIOBAHUEM.

Tema: «BBegenue B xumur. [lpenmer xumum»
BrinyckHuk HayuuTcs:
» PackpbIBaThb CMBICII OCHOBHBIX ITOHSATHH: BEIISCTBO, XHMHYECKHH 3JIEMEHT, OTHOCHTCIIbHAsS
aTOMHAsI U MOJIEKYJISIpHAsL MacCChl;
» Ha3bIBaTh XMMHUYECKHUE DIIEMEHTEHL;
» BBIUUCISITH OTHOCUTEIIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, a TAKXKE MAaCCOBYIO
JIOJTFO XUMHUUYECKOTO 3JIEMEHTA B COSMHEHUSX ISl OLICHKH MX MPAKTUYECKOW 3HAUUMOCTH;
» coOMroaaTh MpaBWIa TEXHUKH 0€30MaCHOCTH TIPU IPOBECHUY HAOFOICHUN U OIBITOB
BpInycCKHHK OIYYUT BO3MOKHOCTb HAYUUTHCS:
» OIpeAeIsATh POJIb PA3TMYHBIX BENIECTB B MPUPOJIC H TEXHUKE;
» XapaKTepH30BaTh METOJIbI XUMHYCCKOW HAYKH (HAOII0ICHHE, CPAaBHEHHE, SKCIIEPHUMEHT,
WU3MEPEHHE) U UX POJIb B IO3HAHUU TTPUPOIBI
Tema: «KATOMBI XUMHYECKHX 3JIEMEHTOB»
BrinyckHuk HayyuTCs:
» PackpeiBaTh  CMBICI ~ OCHOBHBIX  IOHSTHH: aToOM,  HM30TONbI, XHWMHUYECKas  CBA3b,
3JIEKTPOOTPULIATEIIBHOCTD;
OOBACHATL (PU3UYECKHI CMBICI TOPSAKOBOTO HOMEpa OJJIEMEHTa, HOMepa TpYIIbI, HOMepa
1S5 (VIER
COCTABJISITh CXEMbl CTPOCHHMSI aTOMOB TMepBbIX 20 3JIEMEHTOB MEPUOAMYECKOM CHUCTEMBI
J.N.Menneneena;
pa3nuyare BHUABI XHMMHYECKOM CBSI3U: HOHHYK, KOBAJICHTHYIO IIOJSPHYIO, KOBAJICHTHYIO
HEMOJIPHYIO U METAJUTMYECKYIO;
n300paXkaTh DJIEKTPOHHO-MOHHBIE (OPMYIBI BEIIECTB, OOPa30BAHHBIX XUMHUYECKUMHU CBS3SIMHU
pas3Horo BHUAA.
BrInyCKHHK MMOTYYUT BO3MOKHOCTh HAYUUTHCS:
» 0CO3HAaBaTh 3HAYCHHE TEOPETUICCKUX 3HAHUU I IPAKTHUCCKOH JIeITeTbHOCTH YeIOBEKa,;
» ONHCHIBATh U3YUYCHHBIC O0OBEKTHI KAK CUCTEMBbI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHaJIH3a
Tema: «IIpocThie BemecTBa)
BrinmyckHuk Hayuures:
»  KJIacCH(UIIMPOBATH XUMHUYECKHE JIEMEHTHI Ha METaJUIbl, HEMETAIIIbl, HHEPTHBIC 3JIEMEHTHI (Ta3bl)
JUISl OCO3HAHUS BAXKHOCTH YIIOPSAAOYEHHOCTH HAYYHBIX 3HAHUM;
» BBIUUCITH KOJMYECTBO BEIIECTBA, 00BEM HIIM MAcCy MO KOJUYECTBY BEIIECTBA;

YV V VYV V

BbInycKHUK OTyYUT BO3MOKHOCTh HayUUThCS:

» pa3BHBAaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCIIONB3Ysl CPEICTBA YCTHON M TMCbMEHHOU
KOMMYHHKAIUH NPU paboTe ¢ TEKCTaMH y4eOHUKA U JIONOJHUTEIBHOM JINTEpaTypoil,
CIPaBOYHBIMH TAOIUIIAMU;



>

HPOSIBIISITH TOTOBHOCTD K YBRKEHHIO MHOHM TOYKH 3pCHHUS MPH OOCYKICHUU PE3yIbTaTOB
BBITTOJIHEHHON pabOTHI

Tema: «CoeqnHeHHUSI XUMHYECKHX JJIEMEHTOB»
BeinyckHuk Hayuures:

VV YV VYVYV

OIPEEISITh CTENICHb OKUCIICHHS DJIEMEHTA B COSIMHCHUSX
OIPCACIIATE NPHUHAAJIC)KHOCTb BEIICCTB K OIMPEACICHHOMY KJIACCY HCOPraHNYCCKUX BCUICCTB,
pa3nuuaTh SKCIEPUMEHTAIBHO KHCIOTHI W IMIENOYH, IOJIb3YSICh HHIMKATOPAMH; OCO3HABATh
HE00X0IMMOCTh COOIIOICHHSI Mep 0€30MIaCHOCTH IIPH OOPAIICHUU C KUCIOTAaMH | IIEIIOYAMH.
BBISBJSIT 3aBUCUMOCTb CBOWMCTB BEIECTB OT CTPOCHHS MX KPHCTAUIMYECKUX PEHIETOK: HOHHBIX,
ATOMHBIX, MOJICKYJIAPHBIX, MCTAJNIMYCCKUX

MPUTOTOBJISATH PACTBOPHI C OMPEACIEHHON MaCCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA;

COCTaBJIATH q)OpMYJIBI HCOPraHNYCCKUX COeI[I/IHeHI/If/’I II0 CTCIICHSIM OKHCJIICHHSA 3JICMCHTOB, 4 TAaKXKC
3apsijiaM HOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KUCIIOT, OCHOBAaHUI U COJIEH;

BBIHyCKHI/IK MOJIYYUT BO3BMOXKHOCTb HAYYUTLCA:

>

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKON J€SITEIbHOCTH U IOBCEIHEBHOU
YKU3HM JUJI IPUTOTOBJICHUS PACTBOPOB 331laHHOM KOHIICHTPALIUU.

Tema: «3MeHeHus1, IPOUCXOASALIME ¢ BelleCTBAMID)
BrinyckHuk Hayuures:

>
>
>
>

MNPUBOJAUTDL HIPUMEPBI XUMHUYCCKUX IIPOLUCCCOB B IIPUPOAC,

I/I306pa)KaTI) CYIITHOCTb XMMHUYCCKHUX peaKum"I C IIOMOIIBIO XUMHUYCCKUX ypaBHeHHﬁ;
OOBACHATH Pa3JIN4HbIC CII0COOBI KJ'IaCCI/I(l)I/IKaI_[I/II/I XUMHNYCCKHUX peaxunﬁ;
IMPOBOAWUTL XUMHWYCCKHUEC OIBIThI U SKCIICPUMCHTBI U O00BACHATH UX PE3YyIbTAThI;

BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTb HAYYUTBCA:

>
>

IMIOHUMATDb POJIb XUMHUYCCKUX IMPOLCCCOB, NPOTCKAIOIINUX B IIPUPOJE;
I'paMOTHO 06pamaTLc>1 C BCIICCTBAMHU B HOBCGI[HCBHOﬁ KHN3HU.

Tem: «PacTBopenne. PacTBopbl. CBolicTBa paCTBOPOB 3JIEKTPOJIHUTOB)
BolnyckHUK Hay4uuTCS:

>

Y VYV

YV V VYV V

>

pacKpbIBaTh  CMBICII ~ OCHOBHBIX  IOHSTHH:  pPacTBOPBI, AJIEKTPOJIUT UM HEDJIEKTPOJIUT,
AICKTPOJIUTHYECKAS TUCCOIUAIINS;, OKHCIIUTEIb U BOCCTAHOBUTEIb, OKHCIICHUE U BOCCTAHOBJICHUE
OOBSICHATH CYIIHOCTh PEaKIUi HOHHOTO OOMEHa;

KJIacCU(UIIUPOBATH OKCHUJIBI 1 OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTHI U COJIU IO COCTaBY;

COCTABJISITH YPABHEHUS DJIEKTPOIUTHUYECKON TUCCOIMAIIUU KHUCIIOT, IIEJI0oUYeH, COJeH; MOJTHBIE U
COKpalIéHHbIE  WOHHBIE  ypaBHEHHUS  peakiuuii  oOMeHa;  ypaBHEHUS  OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIHA;

COCTaBJATh YpPaBHEHUSA pEAKIUW, COOTBETCTBYIONIMX  IOCJIEIOBATEILHOCTH  («IIETIOUKE)
MPEBPAIICHUI HEOPTAaHUYECKUX BEIIECTB PA3TUUYHBIX KIJIACCOB;

Ha3bIBaTh O0IINE XMMHUUYECKHE CBOMCTBA, XapaKTEepHbIE JIJIS KaXKJIOTO M3 KIACCOB HEOPTaHUYECKUX
BEMISCTB: KUCJIOT, OCHOBAHWM, COJIEH;

MPUBOAUTH MPUMEPHI PEAKIMI, MNOATBEPKIAAIOUIUX XHUMHYECKHE CBOWCTBA HEOPraHUYECKUX
BEIISCTB: OKCHJIOB, KMCIIOT, OCHOBAHHI U COJIEH;

COCTaBJIATh OKHCIUTEILHO-BOCCTAHOBUTENBHBIM OanaHc (IIsI M3YYEHHBIX peakiuil) To
MPEAJIOKEHHBIM ~ CXEMaM  peakIuid M ONpEeNeNsITh BEIIECTBO-OKHCIHUTEIb U  BEIIECTBO-
BOCCTAHOBUTENb B OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUSAX;

MPOBOJIUTH JTaOOPATOPHBIE OMBITHI, MOATBEPHKIAONINE XUMUUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

BBIHYCKHI/IK IMOJIYYHUT BO3BMOKHOCTb HAYYUTHCS:

>

>
>
>

COCTABJIATb MOJIEKYJISIPHBIE U IIOJIHBIE HWOHHBIE YPAaBHEHHMS [0 COKpAIIEHHBIM HOHHBIM
YPaBHEHUSM;

IIPUBOJUTH IPUMEPBl PpPEaKUUH, MOATBEPKIAOIINX CYIIECTBOBAHUE B3aUMOCBI3U MEXIY
OCHOBHBIMH KJIACCAMM HEOPTAHUYECKUX BEIIECTB;

HCIOJIb30BATh MPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHTHOCTH MPH BHITIOJTHEHUH UCCIIE0BATEIbCKUX
IIPOEKTOB [0 N3YYEHHUIO CBOMCTB, CIIOCOOOB MOJyUEHHSI U PACIIO3HABAHUS BEILIECTB;

BBISBIIATH CYIIECTBOBAHUE T'€HETHMYECKOM B3aMMOCBA3UM MEXY BELIECTBAMU B PsALy: IIPOCTOE
BEIIECTBO — OKCHUJ — I'MAPOKCUJ — COJIb;



Conep:xkanue

BBenenue. 54

[MpenMer xuMuu. MeToabl MMO3HAHUS B XUMUU: HAOIIOJCHNE, DKCIIEPUMEHT, MOJieupoBanue. McTouHnKn
XUMHUYECKON WHpOpMaluy, ee TMOIydYeHHe, aHaJW3 M MpeACTaBleHHEe ero pe3ynbraroB. llonsrue o
XUMHYECKOM JJIEeMEHTE W (OopMax ero CymecTBOBaHHS: CBOOOJHBIX aToMaX, MPOCTHIX U CIOXKHBIX
BemecTBax. I[IpeBpamenus BemecTB. OTIMUME XMMHUYECKMX PEAKIWH OT (GU3HUECKUX sBICHUH. Poib
XUMHH B KU3HU YeioBeka. Xemodwmmus u xemopoOus. Kparkue cBeieHUsI U3 NCTOPUH BOZHUKHOBEHUS U
pa3BuTUg XUMHH. POlb OTEUeCTBEHHBIX yYEHBIX B CTAaHOBIEHHMM XHMHUYECKOW Hayku — paboTtsl M. B.
JlomonocoBa, A.M. byrtneposa, JI. W. MennaeneeBa. Xumuueckass CHUMBOJIMKA. 3HAKH XUMHUYECKHX
AJIEMEHTOB W MPOUCXOXKACHHE HX Ha3BaHHM. Xumuueckue Qopmynsl. WHaekchl ¥ KO3 (UIUEHTHI.
OTHOCHUTENbHBIE aTOMHAs U MOJIEKYJIsipHasi Macchl. [IpoBeieHre pacueToB MacCOBOM JI0IM XUMHUYECKOTO
3JIEMEHTa B BEIIECTBE Ha OCHOBE ero gopmynsl. [lepuoanyueckas cucrtema XxuMudeckux siementoB Jl. U.
Menpeneesa, ee CTpYKTypa: Malibie U OOJIBIIKE TEPUOIbI, TPYIIBI U ToArpynmbl. [lepuoanueckas cucrema
KaK CIIPaBOYHOE MOcOOUe ISl OMyYEHUS CBEICHUNM O XUMUYECKUX JIEMEHTaX.

Jemoncrpauuu. 1. Monenu (mapocrepkueBsie u Ctioapra—bpurie0a) pa3auuHbIX TPOCTHIX U CIOKHBIX
BEILECTB.

2. Konnexkuus CTEKISHHOW XUMHUYECKOH mocysl. 3. Koyekus MaTepuanoB U U3AEIUNA U3 HUX Ha OCHOBE
antoMuHus. 4. BzaumoencTeie MpaMopa ¢ KUCIOTOM U TIOMYTHEHHE U3BECTKOBOM BOJIBI.

Tema 1. ATOMBI XMMHU4YECKHX 3JIeMeHTOB. 104

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKHX 3JeMeHTOB. OCHOBHBIE CBEACHHSI O CTPOCHHH aTOMOB.
JlokaszarenbcTBa CIOXKHOCTH cTpoeHHst aroMoB. OmbiTel Pesepdopna. IlmanerapHas mMonens CTpOCHHUS
aToma.

CocraB aTOMHBIX siiep: MPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHAS aTOMHAs Macca. B3auMOCBs3b MOHSTHIA
IPOTOHY, KHEUTPOH», «KOTHOCUTEIIbHAS aTOMHAs1 Maccay.

N3menenune ymciia npoToHOB B AJIpe aTOMa — 00pa30BaHUE HOBBIX XUMUUYECKHUX AJIEMEHTOB.

W3meneHnue uyncna HEUTPOHOB B sipe aTomMa — oOpazoBaHue H30TONMOB. COBpEMEHHOE OMpe/esieHre
MIOHATUSA «XUMHUYECKHUH 3JIeMEeHT». MI30TOmbI KaKk pa3HOBUIHOCTH aTOMOB OJHOTO XUMHYECKOTO 3JIEMEHTA.
OnekTpoHbl. CTpo€HUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XHWMHUYECKHMX 3JIEMEHTOB MaJbIX MEPUOJOB.
[TonsiTue 0 3aBEpIIICHHOM 3JIEKTPOHHOM YPOBHE.

[lepuoanueckas cucrema xumudeckux anemeHToB J[. V. MeneneeBa u cTpoeHre aTOMOB — (DU3HUECKUN
CMBICII TIOPSIZIKOBOTO HOMEPA 3JIeMEHTa, HOMepa TPYIIIbI, HOMEpa Mepruo/a.

W3meHeHne 4yuciia 3J€KTPOHOB HAa BHEIIHEM 3JEKTPOHHOM YPOBHE aTOMa XUMHUYECKOIO 3JI€MEHTa —
o0pa3oBaHKE TOJOKUTEIBHBIX U OTPUIATEIBHBIX HMOHOB. MOHBI, 00pa3oBaHHBIE aTOMAMH METAJIJIOB U
HeMeTauioB. [IpuyrHbBl U3BMEHEHUSI METANTIMYECKUX U HEMETAJUIMYECKUX CBOWCTB B MEPUOAAX M TPYIIIAX.
O6pazoBanue OMHApHBIX coequHeHnit. [TousaTre 06 noHHOM CBs3U. CXxeMbl 00pa30BaHUsI MOHHOM CBSI3H.
B3aumopeiicTBiue aTOMOB 3JIEMEHTOB-HEMETAIIJIOB MEXKAY CO00i — 00pazoBaHUE JABYXaTOMHBIX MOJEKYI
MpoCThIX BemiecTB. KoBajeHTHAass HEMOJSIpHAas XUMHYECKash CBA3b. OJEKTPOHHBIE U CTPYKTYpPHBIE
dbopmynbl. B3auMoelicTBe aTOMOB HEMETAIIOB MEXYy co00i — 00pa3oBaHHe OMHAPHBIX COEAMHEHUN
HEMETAJUIOB. JJIEKTPOOTpHUIATeIbHOCTh. KoBajeHTHasi mossipHast CBsi3b. [loHSATHE O BaJEHTHOCTH Kak
CBOMCTBE aTOMOB O0Opa3OBbIBaTh KOBaJCHTHbIE XUMHUeckue cBs3u. CocTtaBieHue ¢GopmMyn OWHAPHBIX
COEIMHEHMI 1O BaJIeHTHOCTH. HaxoxaeHue BaieHTHOCTH 110 (hopMysie OMHAPHOTO COSTUHEHUS.
BiaumopeiicTBue aTOMOB METaJIIOB MEX1y CO00i — 00pazoBaHuE METAIITNYECKUX KpucTamioB. [lonarue
0 METAJTIMYECKOM CBS3H.

demoncTpanuu. Mojenn aroMoB XUMHUYECKMX 3JeMeHTOB. Ilepumoanueckas cucrteMa XHMHUYECKHX
anementoB J[. M. MenneneeBa (paznuunbie (opmbl). M3roToBneHue Mmojeneil MoJeKynd OWHapHBIX
coeAuHEeHM. I3roToBieHrne Moieu, WILTIOCTPUPYIOLIEN CBOMCTBA METAJIIMYECKOU CBA3H.
IIpakTnueckne padorbl 1. [IpaBuna TexHukH O€30macHOCTH MpH padOTe B XMMHUYECKOM KaOHHETe.
[Tpuemsl oOpaiieHus ¢ 1Ta6OPaTOPHBIM 00OPYIOBAHUEM M HATPEBATEILHBIMU MTPHUOOPAMHU.

KonTtpouabHas padora 1 o reme: «ATOMBI XUMHUYECKHX AJIEMEHTOBY

Tema 2 IIpocTbie BemecTBa. 84

[Tonoxenne MeTauioB U HeMeTaIOB B [leproanyeckoit cucteMe XMMHUIECKUX DJIEMEHTOB

. U.MenneneeBa. Baxkneiiine npoctsie BEUECTBA — METAIUIbI (Kesie30, aTlOMUHUMI, KalbIUil, MATHUM,
HaTpui, kanmmii). O0mue (pu3nIecKue CBOMCTBA METAIIOB. BakHeiIre mMpocThie BEIIeCTBA-HEMETAIIIBI,



o0Opa3oBaHHbIE aTOMaMU KHCJIOPOJa, BOJAOPOJa, a30Ta, cephl, docdopa, yriaepoaa. Mojekynbl MpOCTHIX
BEILIECTB-HEMETAJIJIOB — BOAOPO/Ia, KUCIOPO/a,

a30Ta, rajnoreHoB. OTHOCUTENbHAs MOJIEKYIsipHas Macca. CiocOOHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB K
00pa30BaHMI0 HECKOJBKUX MPOCTHIX BEIIECTB — AJIOTPONHUS. AJUIOTPONMHBIC MOAM(PHUKAIIMU KUCIOPOIa,
docdopa, onoBa. Meramuinueckue ¥ HEMETAIMYECKHE CBOMCTBA MPOCTHIX BemiecTB. OTHOCUTENBHOCTh
3TOTO MOHSTHSL.

Uucno Asoranpo. KommdectBo BemectBa. Momb. MonspHas macca. MossipHbIE 00beM Ta3000pa3HbIX
BemiecTB. KpaTHble eIMHMIIBI HM3MEPEHUS KOJMYECTBAa BEIIECTBA — MWUIMMOJb U  KHJIOMOJIb,
MUJUIUMOJIIpPHAS. U KUJIOMOJISIpHAsE MAacChl BEIIECTBA, MWLIUMOJSPHBIA U KUIOMOJISIPHBIM OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacyetsl ¢ HCMONB30BaHUEM MOHITHH «KOJMYECTBO BEIECTBAY, «MOJIAPHAS Maccay», «MOJISIPHBIM 00beM
ra3oB», «4MCIIO0 ABOTapO».

JdemoncTpanuu. O3HaKOMIIEHHE C KOJUIEKIMEW MeTaioB. O3HaKOMIIEHHE ¢ KOJUIEKIMEW HEMETAJUIOB.
Kountpoasnas padora 2 no teme: «IIpocTeie BemecTBa

Tema 3. CoeqnHeHUsI XUMHYECKHX dJIeMeHToB 1049

Crenenb okucienus. CpaBHEHUE CTENIEHU OKUCICHUS U BajleHTHOCTH. OmpeesieHne CTEIeHU OKUCICHUS
AJIEMEHTOB B OMHaApHbBIX coenuHeHusx. CocraBiaeHue Gopmyn OMHAPHBIX COETUHEHUH, 001l crocol ux
Ha3BAHUMU.

bunapHbie coeHEHHs] METAJIOB U HEMETAJIOB: OKCHJbI, XJIOPHUAbI, cynbduasl u mp. CocraBieHue ux
dbopmyi. buHapHBIC COSAMHCHHUS HEMETAIUIOB: OKCHIIBI, JIETYYHE BOJOPOIHBIC COCIMHEHUS, UX COCTaB H
Ha3BaHus. [IpencraBurenu OKCUIIOB: BOJIA, YIIIEKUCIbIN a3, HerameHas u3Bectb. [IpencraBurenu neTyunx
BOJIOPOAHBIX COCTMHEHHI: XJIOPOBOAOPOI U aMMHAK.

OcHoBaHusA, UX COCTaB W Ha3BaHus. PacTBopumocTh ocHOBaHUU B Boze. I[lpeacraBurenu menouei:
THIPOKCHJIBI HATPUS, KAIUS U KaiubIus. [loHATHE 00 MHANKATOPAaX M KAYeCTBEHHBIX PEAKITHSIX.

Kucnotsl, ux coctaB u Ha3zBanus. Knaccudukauus xucnot. IlpencraBurenu KUCIOT: cepHas, COJsSHas,
azoTHas. [lonsTHe 0 mKane kuciaotHocTH (1kana pH). MIsMeneHne okpackyu HHAMKATOPOB.

Conmn kak NMpOU3BOAHBIE KUCIOT U OCHOBAHWI, MX COCTAaB M Ha3BaHUsA. PacTBOPpUMOCTH coiield B BOJE.
[IpencraBuTenu conei: XJIopua HATpHsl, KapOoHaT U GocdaT KambIHs.

AMopdHBIE U KPUCTAJUIMYECKUE BEIIECTBA.

MexMoneKysapHble B3aUMOJACHCTBUSA. THIIBI KPUCTAJUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTB BEIIECTB
OT TUIIOB KPUCTAILIMYECKUX PELIETOK.

UYuctele BemectBa U cMmecH. [Ipumepbl KMIKHMX, TBEpAbIX U razooOpa3HbIX cMmeceil. CBoICTBa YMCTBIX
BelecTB U cMmeced. Mx coctaB. MaccoBast 1 00beMHasl 10JIM KOMIIOHEHTa cCMecH. PacueTsl, cBs3aHHbBIE C
WCTIOIb30BAHUEM TTOHATUS «ITOJIS.

Jemoncrpanun. O6pa3ipl OKCHAOB, KUCIOT, OCHOBAaHHUM U colieil. Moaenu KpHUCTaUIMYECKUX PEIIeTOK
XJopuaa HaTpus, anmasza, okcuma yriaepona (IV). KucmoTHo-mienouHble WHIUKATOPBI, U3MEHEHHUE HX
OKpacKd B Pa3IMYHBIX cpeAax. YHUBEpPCAIbHBIM HWHIMKATOP M HW3MEHEHUE €ro OKPACKH B PA3IMUYHBIX
cpenax. [Ikana pH.

JlabopaTopHble ombIThl. O3HakoMJieHHE cO cBoWcTBamu ammuaka. Ompenenenne pH pacTBOpoB
KHUCJIOTHI, mIenoun W Boabl. Omnpenenenue pH nMMOHHOrO M g0JOYHOTO COKOB Ha cpe3e IUIOJOB.
O3HakomiieHME € KOJUIEKIMEH coseil.O3HakoMJIeHHe C KOJUIEKIMEeW BEUIECTB C pPa3HbIM THUIIOM
KPUCTAJUTMYECKON pemieTku. M3roToBiieHHEe MOJENed KPUCTATUYECKUX pemeTok. (O3HaKoMJIeHHE C
00pa3IoM ropHOM MOPOHI.

IIpakTuyeckue padorsl 2. [I[puroToBiaeHne pacTBopa caxapa v pacyeT €ro MacCoBOM JIOJIM B PacTBOPE
Tema 4. U3meHeHus1, NPpoUCXOsilue ¢ BemecrBamu. 184

[TonsiTHe sABIICHMIA, CBSI3aHHBIX C U3MEHEHHUSMH, TPOUCXOSAIINMU C BEIIECTBOM.

SIBneHus, CBSI3aHHBIE C W3MEHEHHEM KPUCTAJUIMYECKOTO CTPOCHMS BEIIECTBA MPHU MOCTOSHHOM €ro
coctaBe, — (Qusnueckue sBiacHUs. Dusnyeckue SBICHUS B XUMHH: TUCTUJUISAIMUSA, KPUCTAUIA3AIIMS,
BBHITIAPUBAaHNE U BO3TOHKA BEIECTB, (PUIBTPOBaHUE U IIEHTPUPYTUPOBAHUE.

SBneHus, cBs3aHHBIE ¢ U3MEHEHHUEM COCTaBa BEIIECTBA, — XUMHUYECKUE peaknuu. [Ipu3Haku u ycrnoBus
MPOTEKAHUS XUMHYECKHUX peakiuii. Beiaenenne TerioTsl U cBeTa — peakiuu ropenus. [lonstre 06 k30 -
1 SHJOTEPMUYECKHUX PEAKIIHSIX.

3aKOH COXpaHEHUs MAacChl BEUIECTB. XMUMHUECKHE YpPaBHEHHS. 3HAUCHUE WHICKCOB M KOI(PPHUIIMEHTOB.
CocraBneHnne ypaBHEHUN XUMHUYECKUX PEaAKITHi.



Pacyersl mo xumMuueckuM ypaBHeHUsIM. PelieHue 3a1ay Ha HaXOXJIEHUE KOJIMYECTBA, MAacchl WM o0bemMa
MPOJYKTA PEAKIIUU 10 KOJIMYECTBY, Macce UM 00BEMY UCXOTHOTO BelIiecTBa. PacyeTsl ¢ MCmoib30BaHUEM
MOHATUS «JI0Js», KOTJa MCXOJHOE BEIIECTBO JaHO B BHUJAE pacTBOpa C 3aJaHHOW MacCOBOM J0Jei
PacTBOPEHHOTO BEIIECTBA WJIM COAEPIKUT OMPEAEICHHYIO JOJ0 MPUMECEH.

Peakuuu paznoxenus. [IpencraBieHrne o CKOpOCTH XUMHUYECKUX peakuuil. Katanmzatopel. DepMeHTHI.
Peakumu coenuuenus. KaranuTudeckne W HEKATATUTHUYECKHE DPEAKIMH, oOpaTHMMble M HEOoOpaTHMbIe
peakuuu. Peakuuu 3amenieHusi. Psji akTMBHOCTM METAaJUIOB, €r0 HCIOJNIb30BAHUE U1l IPOTHO3UPOBAHUS
BO3MOKHOCTH NPOTEKaHUS PEAKIUA MEXKIy MeTayIlaMH U KHUCIOTaMH, pPEaKIUil BBITECHEHUS OJHHX
METAJIJIOB U3 PAcCTBOPOB UX cojie ApyruMu Metaiiamu. Peakuun oOmeHa. Peakiuu HelTpanuzanuu.
YcnoBus MpoTeKaHUs peakiuii 0OMeHa B pacTBOpax J0 KOHIIA.

Tunel XMMUYECKHUX peaklMil Ha MpUMepe CBOMCTB BOJbI. Peakius pa3noKeHHUs — 3IIEKTPOJIU3 BOJBIL.
Peaknuu coenuHeHHsT — B3aMMOJICUCTBUE BOJBI C OKCHAAMH METANIOB W HEMETaUIOB. Y CJIOBHUE
B3aUMOJICHCTBUSL OKCUJOB METAUIOB M HeMeTauloB ¢ Bojoul. Ilonstue «ruapoxcuap». Peakuun
3aMeIIeHUS — B3aMMOJICHCTBHE BOJBI C MeTaJUTaMH. Peakiinu 0OMeHa — TUIpOIIN3 BEIIECTB.
HemoncTpauuu. [Ipumepsl (u3nyeckux sBICHUN: a) IIaBieHUE napaduHa; 0) BO3TOHKAa HOAA WU
OEH30MHOM KHUCIIOTHI, B) pAaCTBOPEHUE OKpAILIEHHBIX COJEH; I') Au(Qy3us AYMUCTHIX BEUIECTB C ropsiuei
JAMITOYKH HakKajduBaHus. [IpuMepbl XWMHUYECKMX SBJIEHUW: a) TopeHue warHws, ¢docdopa; 0)
B3alMO/JICICTBUE COJISIHOM KHMCIOTBI C MpaMOpOM WJIM MEJIOM; B) moiydeHue ruapokcuaa menu (II); r)
pacTBOpeHHE MOJIYYEHHOTO THUAPOKCHIA B KHUCIOTax; 1) B3aummojeiictBue okcuaa meau (II) c¢ cepnoit
KHUCJIOTOM MPU HAarpEeBaHUU; €) pa3JIoKEHUE IEPMaHTaHaTa Kajus; )K) pa3IoKeHHE MePOKCH 1A

BOJZIOPOJia C TMOMOINBIO JHOKCHIA MapraHila U Karajga3bl KapTodens HIM MOPKOBH; 3) B3aUMOJICHCTBUE
pa30aBIEHHBIX KUCIOT C METaJJIaMH.

IMpakTuyeckue padorsl 3. [[pU3HaKM XUMUUECKUX PEAKIIUH.

Kourpoabsnas padora 3 no teme: «VI3MeHeHUsI, MPOUCXOIAIINE C BEIIECTBAMU

Tema 5. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIeKTPOJIMTOB. 174

PactBopenne kak Qusuko-xuMudeckuid mporecc. lloHsTHE O THApaTax W KPHCTALIOTHIpATaXx.
PactBopumMocTs. KprBbie pacTBOPpUMOCTH KaK MOJI€Nb 3aBUCUMOCTHA PACTBOPUMOCTH TBEP/bIX BELIECTB OT
Temrieparypbl. HachlllleHHbIE, HEHACHIIIEHHBIE W TEPECHIIICHHBIE PACTBOPHI. 3HAYCHUE PACTBOPOB JIs
MIPUPOJIbI U CEITbCKOTO XO0341CTBa.

[lonsitTue 00 ANEKTPOTUTHYECKON JAUCCOLMALNUU. ODJIEKTPOJMUTHI M  HEIJIEKTPOJUTHL. MexXaHu3m
JUCCOLIMAIMI  3JIEKTPOJUTOB € Pa3IMYHBIM  XapakTepoM cBs3U. CTeneHb 3JIEKTPOJIUTUYECKOU
nuccoruaiuu. CUIbHBIE U CITa0bIe AJIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUU ANEKTPOIUTUUYECKON Arccounanyu. loHHbIe ypaBHEHUs peakiuil. Peakunu
oOMeHa, UIyIIne 10 KOHIIA.

Knaccudukanus noHOB U UX CBOICTBA.

Kucnotsl, ux xnaccudukanus. Jucconuanus KUCIOT U UX CBOMCTBA B CBETE TCOPUHU AIIEKTPOTUTHUECKOM
aucconuanuu. MoJnekynspHble 1 MOHHbIE YpaBHEHUsl peakuuid. B3zaumMopeiicTBue KUCIOT ¢ MeTajulamH.
DNEeKTPOXUMHUYECKUN Psil HANpsDKEHUH MeTauioB. B3auMopeicTBHE KHCIOT € OKCHJIaMH METaJIOB.
B3auMogeiicTBre KUCIOT ¢ OCHOBaHUSIMU —pEaKIUs HeWTpanu3auuu. B3auMoaeiicTBrue Kucior ¢ COIsIMHU.
Hcnonbs3oBanue TaOIUIBI PACTBOPUMOCTHU JIJISI XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. Jlucconmanus OCHOBAaHMM W HX CBOMCTBA B CBETE TEOpUU
AIEKTPOJUTUYECKON aucconuanui. B3aumonelicTBue OCHOBaHHM C coiisiMu. Mcmonb3oBaHue TaOIUIIBI
pPacTBOPUMOCTH [JJIsl XapaKTEPUCTHUKHA XUMUYECKHX CBOWMCTB OCHOBaHMW. B3ammopeicTBue mienouei c
OKCH/IaMU HEMETAIJIOB.

Conm, ux nauccouyalys U CBOMCTBA B CBETE TEOPUU JIEKTPOJIUTUUYECKOHN nucconuanuu. B3aumonenicreue
coJied C MeTaJulaMH, OCOOEHHOCTH 3TUX peakuuil. B3ammoneiictBue coneir ¢ comsimu. Mcmonp3oBaHue
TaOJIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTHKU XUMUYECKUX CBOHCTB COJICH.

O0600menune cBeieHnit 00 OKCHIax, X KiacCU(UKAIINU U CBOMCTBAX.

['eneTnueckue psapl MeTauia U HeMmeraiia. ['eHeTudeckas CBSI3b MEXKIY KIacCaMHd HEOPraHUYECKUX
BEIIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

Omnpenenenue cTerneHeld OKHCIEHUsS 7S 3JEMEHTOB, 00pa3yIoUIMX BElIecTBa Pa3HbIX KiaccoB. Peakiuu
MOHHOTO OOMEHa W OKHUCIUTEIBbHO-BOCCTAHOBHUTENbHBIE peakiuu. OKUCIUTENh U BOCCTAHOBUTEID,
OKHCJIEHWE W BoccTaHoBIeHHE. COCTaBIICHHE YPAaBHEHHMH OKHCIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH
METOJIOM 3JIEKTPOHHOTO OanaHca.



CBoiicTBa MPOCTHIX BEIIECTB — METAUIOB U HEMETAUIOB, KHCJIOT M COJEH B CBETE€ OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUMN.

JemoncTpauuu. BzaumoseiicTBue pacTBOpoB XJjopuaa HaTpuss W HuTpata cepebpa. I[lomyuenue
HEpPaCTBOPUMOI'0 THUIPOKCUIA M B3aMMOJEHUCTBHE €ro C KHUCIOTaMH. B3auMOIEHCTBUE KHUCIOT C
OCHOBaHUSIMH. B3anMoIelcTBrE KUCIOT ¢ OKCHUIAMH METAJUIOB. B3anMMOIENCTBHE KUCIOT ¢ METAJUIaMU.
BzaumogeiicTBre KUCIOT ¢ colsiMu. B3aumogeiicTBue 1ienoueii ¢ kuciortamu. B3aumoaeiicTBue 1enoueit
C OKCHJIaMHM HeMmeTasuloB. B3aumopeiicTue menodeit ¢ coinsiMu. [lonmydeHne u cBOWCTBAa HEPACTBOPUMBIX
OCHOBaHMH. B3auMoneicTBue OCHOBHBIX OKCUIOB C KHCJIOTAMH. B3auMOIEHCTBUE OCHOBHBIX OKCHUOB C
BoJoM. B3amMonelicTBHE KHCIOTHBIX OKCUJIOB C IIEI0YaMH.

IpakTuyeckne padoThl 4. YCIIOBUS TEUCHUSI XUMUUYECKUX PEAKIIUM MEXKy paCTBOPaMU 3JIEKTPOIUTOB /10
KOHIIA.

5. PelieHne sKkCiepUMEHTANIBHBIX 3a1a4.

HTorosasi KOHTpoOJIbHAA padoTa 3a Kypc XumMuu 8 kjiacca

BBenenue. O01mas xapakTeprucTUKAa XUMHYECKHX 3JIEMEHTOB U XUMHYECKUX peaKkIuii
Iepuonuyeckuii 3akon u [lepuoanyeckas cucrema xumudeckux ieMenToB /. U. MenaeseeBa. 94
XapakTepruCTHKA 3JIEMEHTA 10 €T0 MOJOKEHUIO B [leproauueckoit cucreme XUMUYECKUX 3iieMeHToB /. U.
MenpeneeBa. CBOWMCTBA OKCHUJZIOB, KHCJIOT, OCHOBAaHHUW W COJIEH B CBETE€ TEOPUHU DJICKTPOJUTHUYECKOU
JHUCCOLIMAIIUM U OKHCIICHHUSI-BOCCTAHOBIICHUS.

[TonsTHE O MEPEeXOAHBIX dIeMeHTax. AMPOTEPHOCTD. [ eHETHYECKUH Psi/l TEPEXOTHOTO AJIEMEHTA.
Ilepnonnueckuit 3akoH u [lepuoanueckas cuctema XuMu4eckux 3y1eMeHToB [1. 1. Menneneesa.
XuMuyeckas OpraHu3alys KWBOM W HEKUBOM MPHUPOJBI. XMMUUYECKHN COCTaB f/Ipa, MAHTUU U 3€MHOM
KOpbI. XUMHYECKHUE IJIEMEHTHI B KJIETKaX KUBBIX OPTaHU3MOB. Makpo- 1 MUKPOIJIEMEHTHI.

O06o001IeHre CBEICHUI 0 XUMMUYECKUX peaknusax. Kimaccudukaus XUMAYECKUX PEaKIMil M0 pa3IudHbIM
MpU3HAKAM: <«UHCII0 W COCTaB PEarupylINUX H OOpa3yIMUXCS BEIIECTBY», «TEIUIOBOH 3 derTy,
«HAIIpaBJICHUE», «M3MEHEHHUE CTENIEHEH OKUCIICHUS DJIEMEHTOB, 00pa3yIOLIUX pearnpyrollue BelecTBay,
«bhazay, «ucmonp3oBaHUE Karanu3aTopay. I[loHATHE O CKOPOCTH XHMHUYECKOW peakmuu. DakTopsl,
BIIMSIOIIME HA CKOPOCTh XMMHYECKUX peakiuii. Katanuzaropsl u karanu3. MHrHOMTOpbl. AHTHOKCHIAHTHI.
HemoncTrpanun. Pazmmunsie ¢popmer tadbimubel . M.MenneneeBa. Mojgenu aroMoB 3JIEMEHTOB 1—-To0
nepuoioB. Mojiesib CTPOCHHMsI 3¢MHOTO I1apa (ToMepeyHbId pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakuuu OT TPHUPOABl PEAruPYIOIIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW peakliuu OT
KOHILIGHTPALlUU PEarupyrolux BEUIECTB. 3aBUCUMOCTh CKOPOCTH XHMHMUYECKOW peakUuu OT IUIOUaJu
COMPUKOCHOBEHHS PEArupyIOIINX BEIIECTB ((«KUTISIIIHKA CIIOI).

JlabopaTopubie onbIThl 1. [lomydeHue ruapokcHaa IUHKA W UCCIEAOBaHUE €ro CBOMCTB. 2.
MopenupoBanue nnoctpoenus [lepuonnueckoi cucTeMbl XUMUYECKUX 351eMeHTOB [1. I.Menneneesa
JInmarsocTuyeckasi KOHTPOJbHasi padora

Tema 1. Merasuabl. 194

[Tonoxenue weramioB B Ilepuogmueckoit cucreme xumuuyeckux adviemeHtoB /J[. WM. Menpaeneesa.
Mertannuueckass KpUCTaJUIMUECKasi pelleTka U MeTajulMyeckas XuMudeckas cBsizb. OOmiue Qguinyeckue
cBoiictBa MeTamioB. CmaBpl, WX CBOHCTBA M 3HaueHHME. XHUMHYCCKHE CBOMCTBA METAIOB Kak
BOCCTAaHOBUTEJIEH, @ TAKKE B CBETE UX IMOJIOKEHUS B AJIEKTPOXUMHUYECKOM Py HANPSKEHUH METAJIJIOB.
Kopposus metannos u criocoosl 60ps0bI ¢ Hell. MeTtasuibl B mpupoje. OO0Iire crnocoObl UX MONTY4eHHUS.
OO0masi XapakTepuCcTUKA 1IEJOYHbIX MeTALI0B. MeTtasuibl B ipupoze. O01me crnocoObl UX MOJIydeHHS.
Crpoenue aromoB. lllerouHble MeTaminbl — TPOCTHIE BElIECTBA. BakHEHIINE COEAMHEHUS IIETOYHbBIX
METaJIJIOB —OKCHUbI, THAPOKCUABI U CONH (XJIOPHUIbI, KapOOHATHI, Cylb(aThl, HUTPATHI), UX CBOICTBA U
MPUMEHEHHE B HapOJHOM Xo3stiicTBe. KanuitHbie ynoOpeHus..

O0masi xapakTepuCcTHKAa 3jieMeHTOB rjaBHoil moarpymmbsl II  rpynmbl. CTpoeHue aTroMos.
[[lenouHo3emenbHbBIE METAIBI — MPOCThIE BelllecTBa. BakHelllne COeIUHEHHUs IIeIOYHO3EMENbHBIX
METaJIJIOB — OKCHJIbI, TUAPOKCUIBI U COJU (XJIOPHJIbI, KapOOHAThI, HUTPATHI, CylbdaTsl, Gocdater), Ux
CBOMCTBA U MPUMEHEHUE B HAPOJIHOM XO35IUCTBE.

Amomunuii. Ctpoenne aroma, GU3MYECKHE U XMMHUUYECKHE CBOMCTBA MpPOCTOro BemiecTBa. CoeaumHEHUS
ATIOMUHHUSIT — OKCHJI W THUIPOKCHI, HX amQpoTepHBI Xapakrep. BakHeiinne comu agrOMUHUS.
[IpumeneHne aTFtOMUHUSA U €70 COCTMHEHUI.

Keneszo. Ctpoenne atoma, (hu3MUeCKHe U XUMHYECKHE CBOWCTBA MPOCTOrO BemiecTBa. | eHeTHyeckue
psanel Fe2+ u Fe3+. Baxueimue comu >xene3za. 3HAUCHHUE Kejle3a W €ro COCIWHECHWM I MPUPOJIBI U
HApOJHOTO XO35ICTBA.



JemoncTpanuu. OOpa3ipl  LIETOYHBIX W IIEJOYHO3EMENbHbIX  MeTayioB. (OOpa3ubl  CIUIABOB.
B3anmoneiicTBue pacTBOPOB KHUCIOT U COJied ¢ MeTtamlaMu. llonmydeHuwe THUAPOKCHMIA ATIOMUHHS U
HCCIIEIOBAHUE €Tr0 CBOMCTB. B3ammopeicTBHe kene3a ¢ CONSTHOM KuUcOoTOH. [loydeHue ruapokcuaoB
xenesa (I1) u (I1I) u u3yuenue ux cBOMCTB.

IpakTuyeckue padorbl. 1. OcCyllecTBICHHE LEMOYKHM XMMHYECKUX mpeBpamieHui. 2. Ilomyuenue u
CBOMCTBA COEAMHEHUN METaJIIOB. 3. PellleHne skcriepuMeHTalbHbIX 33a4 Ha pacliO3HAaBAaHUE U MOJIYYEHHE
COECMHEHUI METAJUIOB.

Koutpoabsnas padora Nel no teme: Merauib»

Tema 3. Hemerasuibl. 224

OO01mast XxapakTepUCTUKa HEMETAJIOB: MOJI0XeHue B [lepnoanyeckoil cucTeMe XUMHIECKUX JIeMeHTOB /1.
W.Menneneena,

0COOEHHOCTH CTPOCHHUSI aTOMOB, 3JEKTPOOTpUIATeIbHOCTH (D0) Kak Mepa «HeMeTaTHIHOCTHY, psan D0O.
Kpucrannuueckoe CTpO€HHE HEMETAUIOB — IIPOCTBIX BellecTB. AsutoTponus. dusmueckue CBONCTBA
HeMeTaJlI0B. OTHOCUTEIBHOCTh OHATUH «METAJD» U «HEMETAILD.

Bonopoa. [Tonoxenue Bogopoaa B Ilepuoanyeckoii cucreme xumuyeckux sineMentoB /. 1. Menpaeneesa.
CrpoeHue aromMa u MouieKyibl. Du3MueckMe M XMMUYECKHE CBOMCTBA BOAOPOAA, €ro MOJIYyYEHHE U
IIPUMCHEHHUE.

Bopa. Ctpoenue monekynsl. Bomoponnas xumuueckas cBa3b. Du3nueckue CBOWCTBA BOJABL. AHOMAaIUU
CBOMCTB BOJbl. ['mapoduibHble U TUAPOPOOHbIE BellecTBa. XUMHUECKUE CBOMCTBa BOAbl. Kpyrosopor
BoAbl B 1mpuponae. Bopoouuctka. Aospanus Boxabl. beiToBble  (unbTpbl. MuHepalibHblE  BOJBI.
JlctunnupoBaHHas BOJA, €€ IOJy4YEeHUE U IPUMEHEHHUE.

OO0mas xapakTepucTuka rajoreHoB. CtpoeHue atoMoB. [IpocTeie BemiecTBa U OCHOBHBIE COECIUHEHUS
raJloreHoB, Ux cBoicTBa. KpaTkue cBenenus o xjope, 6pome, prope u nozae. IlpumeHenne raioreHoB U ux
COCIMHEHUH B HAPOJHOM XO3SIMCTBE.

Cepa. CtpoeHue aToMa, ajlsIOTPOIUs, CBOWCTBA U NMPUMEHeHUe pomoOudeckoit cepbl. Okcuabl cepsl (IV) u
(V]), ux nomyuenue, cBoiictBa U npruMeHeHue. CepHasi KUCIOTa U €€ COJIM, UX NPUMEHEHHE B HapOJHOM
xo3siicTBe. [Ipon3BOACTBO CEpHOM KUCIIOTHI.

A3ot. CTpoeHre aToMa M MOJIEKYJIbl, CBOMCTBA IMPOCTOrO BellecTBa. AMMHAaK, CTPOCHHE, CBOWCTBA,
nonydeHue u npumenenue. Conu amMMoHHMs, MX cBoiictBa M mpumenenue. Oxcunabl azota (II) u (IV).
A30THas KHCIIOTa, € CBOMCTBAa M IpuUMeHeHHe. HuTpaTbl M HUTpUTHI, mpodiemMa UX COAEpk aHUS B
CeJIbCKOX035ICTBEHHON NPOAYKIIMH. A30THbIE y100OpEHUSI.

®ocdop. CtpoeHue aroma, auloTpomnusi, CBOilcTBa Oeroro M KpacHoro ¢ocdopa, UX IpPUMEHEHUE.
OcHoBHbIe coenuHeHMs: okcul (ocdopa (V) u optodochopHas kucnora, (ocdarsl. DocdopHbie
ya0OpeHusl.

¥Yraepoa. CtpoeHue aToma, aJuloTpoINus, CBoicTBa Moaudukanuii, npumenenue. Okcuasl yriepoaa (1) n
(IV), ux cBoiictBa u npumeHenue. KapOoHaThl: KaJabILUT, COJla, MOTAIl, UX 3HAYCHHE B MPUPOJIE U KU3HU
4eJI0BEKa.

Kpemunii. CTpoenue aroma, KpUCTaJUIMYECKUN KPEMHUH, €ro cBOMCTBA U npuMeHeHue. OKCUa KpeMHuUs
(IV), ero npupoansie pazHOBUIHOCTH. CUIIMKATHl. 3HAUECHHE COCTUHEHUN KPEMHHUsS B KMBOM M HEXHMBOMN
npupoje. IIoHsaTHe 0 CHIMKAaTHON TPOMBIILIIIEHHOCTH.

JemoncTpanun. [lonydenne n pacnoszHaBanue Bopopoza. KauecTBeHHas peakuys Ha TajloOreHH-UOHBI.
B3anMozeicTBre KOHIIEHTPUPOBAHHOM a30THON KHMCIIOTBI C MEIBIO.

JlaGopaTopHble onbIThl. O3HaKOMJIEHHE C COCTAaBOM MHMHepaiabHOU Bojbl. 30. CBoiicTBa pa30aBieHHON
cepHOil kucnotThl. M3yuenue cBoiictB ammuaka. PacroznaBanue coneit ammonusi. ['openue gocdopa Ha
BO31yXe M B kuciopoze. PacrnosznaBanue dochartos. ['openue yris B kucnopose. Ilepexon kapOboHaToB B
TUIPOKapOOHATHI.

IIpakTnyeckne padothl. 4. PemieHne sKcriepuMEHTANBHBIX 3a1a4 no teme «lloarpynmna kucimopoaa». 5.
[Tonyuenue, cobnpanue U pacrio3HaBaHUE ra3oB.

Kourtpoabnas padora Ne2 no reme: Hemeramnbi»

Tema 4. Oprannuyeckue Beuecrsa 9u

IIpenmer opranuueckoy XuMuH. OpraHudeckass XHMMHsS Kak XUMHUS COEOUHEHMM yriepoja.
Oco0eHHOCTH CTPOEHUS U CBOMCTB OPraHMYEeCKUX COeIMHEHNH. XUMUUECKOe CTPOCHHE KaK MOPSII0K
CBSI3M (COEIMHEHMS) ATOMOB XMMHUYECKHUX JIEMEHTOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
Opranuueckre coeIMHEHUsI, 0OCOOEHHOCTH UX CTPOEHHUS U CBOMCTB U MPUUMHBI MHOTOOOpa3usl.



VYreBoioposl. YIIEBOAOPOAbI B TPHUPOJAC: TPHUPOAHBIA ¥ TOMYTHBIM HEPTIHOW Ta3bl, HEQPTH.
[TepepaboTka HEPTHU U TPUPOJHOTO rasa.

MertaH 1 3TaH, XUMHUYECKOE CTPOCHHE MOJIEKYJI, CBOMCTBA (TOPEHUE, PA3I0KEHHUE).

JerunpupoBanue 3TaHa B 3TuieH. CocTaB U CTPOEHHME MOJEKYJbl 3TUIeHa. J[BoliHas cBA3b. Ilonarue o
peakuusax noaumepusann. [lonustuinen, ero npumeHenne. KauecTBeHHas peakius Ha KPaTHYIO CBSI3b.
Kucnoponcoaepxaiue opraHndeckue BeuiecTBa. ['uapaTanus 3TWIEHAa B 3TaHOJ OTHIOBBIM CIUPT, €T0
cocraB. Pu3nyecKue CBOICTBA U MpUMEHeHue 3TaHoja. [IoHsaTus o pagukane u GyHKIIMOHATILHOM rpymne
(na mpumepe ruapoxkcuibHON rpynnsl —OH). Merunoseiii ciupt. [Ipobnema ankoronusma u 60opbda c
HUM.

MHoroaromMHble CIMPTHl Ha IpuMepe rauuepuHa. [Ipumenenue raunepuHa. KauecTBeHHble peakluu Ha
MHOI'OATOMHBIE CIIUPTBHI.

OxuciieHue STUIOBOTO CIUPTa B YKCYCHYIO KuciaoTy. Ee cocrtaB, moHsTHE O (YHKIIMOHAJIBHON
KapOoKcuibHOM rpynne. CBoWCTBa YKCYCHOM KHCIIOTHI, OOIIKME CO CBOMCTBAMU HEOPTaHMYECKUX KHUCIIOT.
[TonaTus 0 peakuuu STEpUPHUKAIMUA U CIOXKHBIX 3¢pupax. CreapuHOBas KHUCIOTa KaK MPEICTaBUTEINb
KUPHBIX KUCIIOT.

Kuppl kak npou3BOAHBIE TIULEPUHA U KapOOHOBBIX KUCIOT. buomnoruueckas poisp kupoB. ['maposns
YKUPOB, €r0 3HAYCHUE JJIS KU3HEAEITEIIbHOCTU KUBBIX OPTaHU3MOB.

[Tonsarue o6 yrineBoxax. Ilonucaxapuabl: Kpaxmai U HEJUT0103a. [ uaponu3 nonycaxapuoB B IPUPOIE U
npomblilieHHOCTH. [IpuMenenue yrneBoaoB. I oko3a. @OTOCMHTES U €ro poJib B )KU3HU HA 3eMIIe.
A3oTCcoaep)Kale OpraHMYecKre BeliecTBa. AMHUHOKHUCIOTHI KakK IPOM3BOIHBIE KapOOHOBBIX KHCIIOT.
OyukunoHanbHas amuHorpynna —NH2. Tlonstue o moJMKOHAEHCAIMM Ha MpUMepe 00pa3oBaHUS
MOJIUTIENTU/I0B U3 aMUHOKUCIIOT.

benku — BakHelne BelecTBa KMBOM npupoasl. DyHKIUU U CBOIcTBa OenkoB. ['uaponu3 6enkoB, ero
ouosorudeckas poiib. [loHATHE 0 OMOTEXHOJIOTHH.

Jemonctpauuu. Mogenu MoJIeKyJl METaHa W JpPYyrux opraHuyeckux BemiecTB. [lomyuenue sTuneHa
pasnokeHueM monudTWiIeHa. [opeHume ankaHoB U oSTwieHa. OOecuBeuyrBaHUE HENpPEIACTbHBIMU
COCIMHEHUSIMU OpOMHOW BOJBI M pacTBopa IepmaHraHata kamus. [openme cnupra: [lomydenue
M30aMHIIOBOTO 3(Hpa YKCYCHON KUCIOTHL. KauecTBeHHbIE peakllii Ha MHOTOATOMHBIE CITUPTHI, Kpaxmal,
oenku. Peakuus «cepebpsHOTo 3epkanay ¢ roko30il. [leHarypanus 6enka.

JlaGopatopusbie onbITHL. 1. 3roToBieHne Moesei MOJIeKyl OpraHMUECKUX BEIIECTB.

2 BzaumopeicTBie YKCYCHOU KHCIIOTBI C IMHKOM, OKCHIOM Maruus, ruapokcuaom meau(Il), kapbonatom
HaTtpus. 3. KauecTBeHHas peakuys Ha KpaxMaj ¢ HOJI0M.

Tema 5. O0001meHue 3HAHUI 10 XUMHH 32 Kypc OCHOBHO# mKko.bl. IloaroroBka k rocyaiapcrBeHHoi
urorosoi arrecrauuu (I'NA). 74

Ilepnonnueckuin 3akoH u Ilepuogmyeckas cucremMa xumudeckux sneMeHToB /[l M.Menneneesa.
@U3NYECKUI CMBICII MOPSAJKOBOTO HOMEpA 3JIEMEHTa, HOMEPOB IE€PHOJA W TPyNIbl. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB 3JIEMEHTOB M MX COEIMHEHUH B MEpUOJaX M IpylHnax B CBETE MPEACTABICHUN O
CTPOEHHMH aTOMOB 3JIEMEHTOB. 3HaueHue [leprnoauueckoro 3akoHa.

Bunpl XMMHYECKHX CBSI3€M M TUIBI KPUCTAIUIMYECKUX PEHIETOK. B3anMOCBSI3b CTPOCHHMS M CBOWCTB
BELIECTB.

Krnaccudukanys XUMHUYECKHUX peakuui MO pa3IuyHbIM MpPU3HAKAM (YUCJIO M COCTAaB pearupyromux u
00pa3yIoIIMXCsl BEIIECTB; HaJIM4YUe TpaHMIbl paszzena ¢a3; TernoBod 3¢ddexr; m3MeHeHue creneHei
OKHCJIEHHS aTOMOB; HCIOJb30BaHUE KaTajJu3aTopa; HampapiieHue nporekaHus). CKOpOCTbh XMMHYECKUX
peakimii u ¢akTopsl, BiaUsomuKe Ha Hee. OOpPaTUMOCTh XMMHYECKUX PEAKLUUH U CIOCOOBI CMEIIEHHS
XUMHUYECKOTO PAaBHOBECHS.

IIpocTeie M cnokHBbIE BemiecTBa. MeTaipl U HEMETaUIbl. ['€eHeTH4ecKkue psabpl MeTajula, HEMETalla U
nepexoaHoro meramuia. OKCUIbl U THUJIPOKCHU]IBI (OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THAPOKCHU/IbI), COJIH.
Hx cocra, kinaccuukanuss M oOOIIME XMMHUYECKHE CBOWCTBA B CBETE€ TEOPUHM DJICKTPOIUTHUYECKOU
JCCOITAINH.

HToroBast KOHTpOJIbHASA paboTa 3a Kypc XMMHHU 9 Kiacca.

B xoze peanuszanuu pabodeil mporpaMMbl HCIIOIB3YIOTCS ClIEAYIONe (OPMbI OpraHu3alul yueOHo
JeSITEIbHOCTH U OCHOBHBIE BUJIbI YU€OHOU NEATEILHOCTH.

Turmbl ypokoB:



arODE

VYpok u3ydeHusi HOBOro MaTepuana
VYpOK COBEpIICHCTBOBaHMS 3HAHU, yMEHU, HABBIKOB (MeTanpeaAMETHIX yMeHuH, Y'Y 1)
Ypok 00001IeHHS ¥ CHCTeMaTH3aIluN
YPOK KOHTPOJIS U KOPPEKLUU
KomOuHMpOBaHHBIN YpOK
Knaccudukanus (mpuMepHas) HeTpaIULIHOHHBIX YPOKOB:

1. Vpoku, oTpaxarolue COBPEMEHHBbIE OOIECTBEHHbIE TEHICHIIMH: YPOK-AUCIYT, YPOK —
OOIIIECTBEHHBII CMOTpP 3HAHUH, YPOK C IPUMEHEHHUEM KOMIIBIOTEPOB.

2. YpoKu C UCHOJB30BAaHUEM WIPOBBIX CHUTYaIlMil: YpOK-pojieBas Hrpa, ypoK-Ipecc-KoH(pEepeHIIHs,
ypok-KBH, ypok-niyremecrsue, ypoK-ayKIIMOH, YPOK-T€aTpaIu30BaHHOE IIPEICTABICHUE U T 1.

3. Ypoku TBOpYECTBA: YpPOK-BBITYCK '>KHBOW Ta3eThl', YpPOK H300peTaTeabCTBa, KOMILJIEKCHO-
TBOPUYECKHUN YPOK.

4. TpaaulMOHHBIE YPOKM C HOBBIMH AaclEKTaMU: YpPOK-JEKIHUs, YPOK-CEMHUHAp, YPOK-IKCKYPCHS,
YPOK-KOH(EpEHLUs, YPOK-KOHCYJbTALUS, 3aUETHO-TEMAaTHUECKUH YPOK MM K€ YpPOK-HaydyHOe
3aceaHue 10 ONpeIeTICHHON TeMeE.

TemaTu4yeckoe IUIaHNpPoBaHue y4eOHOro npeamera (8 kJiacc)
KonnuectBo | U3 HUX KOII-BO 4acos, [Ipumeuanue
YacoB HA | OTBEJEHHBIX HA MPAKTHUYECKYIO
MNen/m | Hassanue pasperna U3y4eHHE | YacTh U KOHTPOIb
paszznena KOHTPOJIBHBIX | IPAKTUYECKUX
pabor pabor
1 Baeneuue 5 - 1 YCTaHOBJICHHE JJOBEPUTEIb
2 ATOMBI XUMUYECKUX 10 1 - HBIX OTHOILIEHUH MEXIY Y4
JJIEMEHTOB UTEJIEM U €r0 YYCHUKaMH, C
3 [IpocTrlie BemecTa 8 1 - MOCOOCTBYIOIIUX MTO3UTHUBH
4 CoenuHeHus 10 - 1 OMY BOCIIPUATUIO y4aIlUMHU
XUMHUYECKUX csl TpeOOBaHUI U IPOCKHO y
2JIEMEHTOB YUTEJS], IPUBJICYEHUIO UX B
5 V3MeHeHHs, 18 1 1 HUMaHHS K 00CyXTaeMOi H
OPOUCXOIAIIHE C a YPOKE HH(bOpMaHHH, aKTHh
BEIL[ECTBAMU BU3AI[MU UX [T03HABATEIBHO
6 PacTBopeHue. 17 1 2 1 eSATeNbHOCTH,
PacTBOpEI. -MO0YKACHHUE IITKOJIbHUKOB
CBoiicTBa pacTBOpOB CcOOII0IaTh Ha ypOKe 001e
AJEKTPOJIUTOB MNPUHSATHIE HOPMBI IOBE/IEH

s, TIpaBUjIa OOIIEHUS CO CT
aplIMMH U CBEPCTHUKAMHU,
MIPUHIUITBI Y4EOHOU TUCIIN
IUIMHBI U CaMOOPTaHU3allH;
-TIPUBJICUCHUE BHUMAHUS I
KOJIbHUKOB K IIEHHOCTHOMY
aCTMeKTy U3y4aeMbIX Ha ypo
Kax SIBJICHU, OpraHu3anus
UX paboThI ¢ MOJIy4aeMoil H
a YpOKe COIMaIbHO 3HAUHM
ol mHpOpMaIHEe — MHULIHA
WPOBaHUE €€ O0CYKICHHUSI,
BBICKA3bIBAHUS YUIAIIUMHUCS
CBOET0 MHEHHS 10 €€ TTIOBO
1y, BBIpaOOTKH CBOETO K He
¥ OTHOIIICHMS,




-HCIO0JIb30BaHUE BOCIIUTATE
JIBHBIX BO3MOHOCTEH CoJie
pXKaHUs y9eOHOTO TIPEAMET
a yepe3 JeMOHCTPAIIHIO JeT
SIM IIPUMEPOB OTBETCTBEHH
Or0, TPAKIAHCKOTO MOBEJIE
HUSl, IPOSIBJICHUS YEJIOBEKO
ar06us U 100pocepaeUHOCT
U, yepe3 moJg00p COOTBETCT
BYIOIIUX TEKCTOB JUIsl UYTE€H
usl, 3a1a4 JJIsl peLIeHUs], 1p
0OJIEMHBIX CUTYaIU IS O
OcyXJIeHHus B KJlacce;
-IIPUMEHEHUE HAa YPOKE UHT
€PaKTUBHBIX (OPM pabOTHI
yUaIIuXCsl: HHTEIUIEKTYallb
HBIX UTP, CTUMYJIUPYIOLIUX
MO3HABATEIBHYI0 MOTHBAII
U0 IIKOJIbHUKOB; TUJIaKTHY
€CKOT'0 Tearpa, TJe Mojryue
HHBIEC HA YPOKE 3HAHUS 00bI
TPBIBAIOTCS B TEATPATBHBIX
MOCTaHOBKAX; JUCKYCCHUH, K
OTOpBIE JAIOT yYAIIUMCSI BO
3MOXHOCTb IPUOOPECTH Ol
BIT BEICHUSI KOHCTPYKTHUBH
Oro Manora; rpynnoBoi pa
00THI ITK pabOTHI B Tapax,
KOTOpBIE yuaT MKOJIbHUKOB
KOMaH/JIHOH paboTe U B3auM
OJICUCTBUIO C APYTUMU AET
bMU;

-BKJIFOUEHHE B YPOK UTPOB
BIX TIPOLIEAYP, KOTOPHIE O
MOTaoT MOJIePKATh MOTUB
aIUIO JIETEH K IOJTYyYEHUIO
3HaHU, HaJTAXKMUBAHHUIO 1103
WUTUBHBIX MEXIMYHOCTHBIX
OTHOILIEHUH B KJacce, TOMO
ratoT YCTaHOBJIEHUIO J00pO
XKenaTeabHoN aTMochepsl B
0 BpeMs YpOKa,
-opraHusanus medcersa Mo
TUBUPOBAHHBIX U dPYAUPOB
aHHBIX y4aluxcs HaJl UX H
€YCIEBAIOIINMH OJHOKJIACC
HUKaMH, JAIOIIEro MKOJIbH
WKaM COITUATbHO 3HAYHMBI
i OIBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIH

-I/IHI/IIII/II/IpOBaHI/Ie nu HO,ZI)Iep
YKKa MPOEKTHON U UCCIIEIOB
aTebLCKOU IEITEILHOCTH 111
KOJIbHUKOB B paMKax peaju




3allMd MU UHAUBUIYaJIbH
BIX U TPYIIIOBBIX UCCIIEIIOB

aTeBCKUX MTPOEKTOB (TBOP

YECKUX, COIMAILHO 3HAUYUM
bIX, HAYYHO-HUCCIIEIOBATEIh
CKHX).

TemaTuyeckoe nuIaHNpoBaHue y4eOHoOro npeamera (9 kiacce)

KomunuectBo | I3 HUX KOJI-BO 4acoB, [Ipumeuanue
4acoB Ha OTBEJICHHBIX Ha
H3y4YeHue MPaKTUYECKYIO YacTh U
Ne n/n | HasBauwue paszena paszena KOHTPOJIb
KOHTPOJIBHBI | TIPAKTHY
X pabor €CKUX
pabor
1 Beenenue. Oobmas 9 1 - -YCTaHOBJICHUE JIOBEPUTEIHHBIX O
XapaKTEPUCTHKA THOILIEHUN MEX]Ty YUUTETIEM U €T
XHMHYECKUX DJIEMCHTOB 0 YYCHHKAMH, CITIOCOOCTBYIOIINX
1 XUMUYECKUX PEaKIUn MO3UTUBHOMY BOCIIPUSTHIO yUalll
[Tepuonnueckuii 3aKOH U UMHUCS TpeOOBaHUM U TIPOCHO yuu
[Tepuoanueckas cucrema TeJIs, IPUBJICUCHHUIO X BHUMAHUS
XHMHYECKUX AJICMEHTOB K 00CyXI1aeMoii Ha ypoke HHPOp
. . MenaeneeBa MalliM, aKTUBU3allMKU UX MO3HABAT
2 MerTaasl 19 1 3 CIBHOU JACATCILHOCTH;
3 Hemeramnsl 22 1 2 -Mo0YXI€HHUE MIKOJILHUKOB COOJ
4 Oprannueckue BeIecTBa 9 - - 10/1aTh Ha YPOKE OOIIETIPUHSTHIC
5 O6001LIeHHe 3HAHUI 10 7 1 - HOPMBI TTOBEJICHUS, TIpaBujIa 001
XUMHH 3a KypC OCHOBHOU CHUMA CO CTapIMMHU U CBEPCTHUKA
ITKOJTEL. MU, IPUHIUIBI Y4eOHON AUCIIUILIT
Htoro 66 4 5 WHBI ¥ CAMOOPTaHU3AIUH;

-pUBJICYCHNE BHUMAHUS IKOJIbH
WKOB K [IEHHOCTHOMY aCIeKTy U3y
YaeMbIX Ha ypoKax SBIEHUH, Opra
HU3aLUs UX paboThl € OIYy4aeMo
1 Ha YPOKE COLIMAIBHO 3HAYUMOU
nH(popMaIel — MHUITUUPOBAHUE
ee 00CYX/IeHHUs, BEICKa3bIBAaHUS Y
JaIUMHUCSl CBOETO MHEHUS T10 €€
MOBOJTY, BEIPAOOTKH CBOETO K Hel
OTHOIICHWSI,

-HMCTIOJIb30BAaHHE BOCITUTATEIBHBIX
BO3MOXKHOCTEH cofepxaHus yueo
HOTO IIpeJMeTa Yepe3 JEMOHCTpa
ITUIO JICTSIM MIPUMEPOB OTBETCTBEH
HOTO0, TPAYKIAHCKOTO MTOBEACHHSI,
MIPOSIBIICHUS YEITOBEKOIIOOUS U JI0
OpocepaeuHOCTH, Yepe3 Moa00p C
OOTBETCTBYIOIIUX TEKCTOB JUIS UT
SHHUSI, 3a/1a4 JIJIS1 PeIIeHHs], TPOOIT
EMHBIX CHTYAIWH JUTsl 00CYXKICHN
s B KJIacCe;

-IPUMEHEHUE HAa YPOKE MHTEPAKT




UBHBIX ()OpM pabOTHI yUalTUXCs:
MHTEJUICKTYAJIbHBIX UTP, CTUMYIHU
PYIOIIMX ITO3HABATENbHYIO MOTHUB
aIMIO IIKOJbHUKOB; TUJJAKTHUECK
Oro TeaTpa, I/ie MOJTyYEHHBIE Ha Y
pOKE 3HaHMS OOBITPHIBAIOTCS B T€
aTpaJIbHBIX IOCTAHOBKAX; IUCKYC
CHUH, KOTOpPbIE AAIOT y4aluMcs BO
3MOHOCTh IPUOOPECTH OMBIT B
€HUSI KOHCTPYKTUBHOI'O JIMAJIOTa;
IPYIIIOBOI pabOThI UK PaOOTHI B
napax, KOTOpbl€ y4atr IIKOJIbHUKO
B KOMaHJHOU paboTe U B3aUMO/IE
WCTBHIO C IPYTUMHU JIETHMU;
-BKJIFOUEHHE B YPOK UTPOBBIX PO
eayp, KOTOpbIE TOMOTAIOT MO
pKaTh MOTHBALMIO JIETEH K MOIYY
SHHUIO 3HAaHUM, HAIQXKUBAHUIO 1103
WUTUBHBIX MEXJIMYHOCTHBIX OTHOLI
€HUIl B KJ1acce, IOMOTal0T yCTaHO
BJICHHIO 100pOKeTaTeIbHOM aTMO
cdepsl BO BpeMs ypOKa;
-opranuzanus megcrsa MOTUBUD
OBaHHBIX U SPYJUPOBAHHBIX ydal]
MXCS HaJ MX HEYCIEBAIOIINMHU OJ1
HOKJIACCHUKaMH, JIAlOIIETO MIKOJIb
HUKaM COLIMAJIbHO 3HAYMMBIH OIIbI
T COTPYAHUYECTBA U B3aUMHOM I10
MOIIIY;

-MHUIUUPOBAHUE U TOJJICPKKA IT
POEKTHOM U UCCIEN0BATEIBCKOM 1
€STEeTLHOCTH IMIKOJLHUKOB B PAMK
ax peajan3alud UMH UHIUBUAYalb
HBIX U TPYITOBBIX UCCIIEI0BATEIb
CKHX MPOEKTOB (TBOPUYECKHX, COI]
MaJbHO 3HAYMMBIX, HAYYHO-UCCIIE
JIOBATEIbCKUX ).
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