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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
IHPEIMETA

JIn4yHOCTHBIE pe3yJIbTaThl:

1) BocmUTaHWE POCCHIMCKOW TPaKIAHCKOW WICHTUYHOCTH: IaTPUOTH3MA, YBAXKEHHS K
OtedecTBy, NpPOLUIOE M HACTOAILIEE MHOTOHALMOHAIbHOrO Haponxa Poccuu; oco3HaHue cBoen
STHUYECKON NPHUHAJUIEKHOCTH, 3HAHWE HCTOPUH, SI3bIKA, KYJIbTYpbl CBOErO HapoJa, CBOEro Kpas,
OCHOB KyJbTYpHOIO Haciequsi HapoJoB PoccuMm u 4enoBedecTBa; yCBOCHHUE TI'yMAaHHCTUYECKUX,
JEeMOKPATUYECKUX M TPAJAULMOHHBIX LEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUHCKOro OOIIEeCTBa;
BOCIIMTaHME YyBCTBA OTBETCTBEHHOCTH M J0JIra nepel Ponnnon;

2) ¢opMupoBaHHEe OTBETCTBEHHOTO OTHOUICHHS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
o0yyaromuxcss K CaMOpa3BUTHIO M C€aMOOOPAa30BaHUIO HA OCHOBE MOTHBALMM K OOYYEHHUIO U
[IO3HAHUIO, OCO3HAHHOMY BBIOOPY M IIOCTPOCHMIO JalbHEWIIEH MHIUBUAYAIBHONM TpPAaeKTOpUU
oOpa3zoBaHus Ha 0a3e OPUEHTUPOBKHM B MHpe Hpodeccuil U npodecCHOHATIbHBIX NMPEANOYTEeHHUH, C
y4€TOM yCTOWYHMBBIX IMO3HABATEIHHBIX HHTEPECOB, a TAKXKE Ha OCHOBE (HOPMHUPOBAHUS YBAKUTEIHLHOTO
OTHOILIECHHUS K TPYAY, Pa3BUTHUSA OIIBITA y4aCTUs B COLMAIBHO 3HAYUMOM TPYAE;

3) dopmupoBaHUE EIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKU M OOLIECTBEHHON MPAKTHKH, YYUTHIBAIOIIEIO COLMAIBHOE, KYJIbTYPHOE, SI3BIKOBOE,
TyXOBHOE MHOT000pa3re COBPEMEHHOTO MUPA;

4) dopmupoBaHHE OCO3HAHHOIO, YB@)KUTEJIBHOTO M JI0OPOXKEIATEIbHOIO OTHOILEHUS K
JPYroMy 4eJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, A3bIKY, BEpE, IPaXTaHCKON MO3UILINH, K
UCTOpUH, KYyJIbTYPE, PEIINTUH, TPAIAULUAM, S3bIKaM, LICHHOCTSAM HapoxoB Poccuu um HapomoB Mupa;
TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C APYTHMH JIOJABMHU M JOCTUTATh B HEM B3aUMOIIOHUMAHMUS,

5) ocBoeHME COLMANbHBIX HOPM, MPaBWJ MOBEACHUS, posied U (OpM COLUAIBHON XHU3HHU B
rpynnax M cooOuiecTBax, BKJIIOYas B3pOCible M COIMAIbHbIE COOOIIECTBA; y4acTHE B IIKOJIbHOM
CaMOYIIpaBJI€HUH M OOLIECTBEHHOW »HM3HM B IpeAesaX BO3PACTHBIX KOMIIETEHIUH C y4ETOM
PErHOHAIBHBIX, ATHOKYJIBTYPHBIX, COLIMATIbHBIX U SKOHOMHUYECKUX OCOOEHHOCTEH;

6) pa3BUTHE MOPAJIBHOIO CO3HAHUS M KOMIIETEHTHOCTH B PEIIEHUH MOpPAJIBHBIX MpPoOieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (pOpMHUpPOBAHUE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O MOBENIEHUS,
OCO3HaHHOTO U OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHBIM ITOCTYIIKaM;

7) dopMupoBaHHE€ KOMMYHUKAaTMBHOW KOMIIETEHTHOCTH B OOIIEHHUU M COTPYIHUYECTBE CO
CBEpCTHMKAaMH, JAETbMH CTapIlero M MJaJIIero Bo3pacra, B3pOCIbIMU B IIpolecce 00pa3oBaTeNIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIE0BaTENbCKON, TBOPUECKON U IPYIUX BUJIOB JI€ATEIbHOCTH;

8) dopMupoBaHHe HEHHOCTH 30POBOTO M O€30MacHOr0 00pa3a >KU3HU; YCBOEHHUE IPaBHI
WHIUBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOTO TOBEAEHUS B UPE3BbIUAHHBIX CHUTYalUsX,
YTPOKAIOLIUX KU3HU U 370POBbIO JIIO/IEH, PAaBUJI MIOBEJCHHS Ha TPAHCIIOPTE U Ha JOpOTrax;

9) QopmupoBaHHE OCHOB 3KOJOTHYECKOM KyJIbTYphl COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  JKOJOTMYECKOIO  MBIIIJICHUS,, Ppa3BUTHE ONBITa HSKOJOTMYECKH OpPHUEHTUPOBAHHOM
pedIeKCUBHO-01IEHOYHON M MPAKTUUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYallUsX;

10) oco3HaHmWe 3HAYECHUS] CEMbH B KU3HM YeJIOBeKa M OOIeCTBa, MPHUHATHE IICHHOCTH
CeMeNHHOM! KU3HH, YBAXKHUTEIBHOE U 3200TIIMBOE OTHOIIEHUE K YWIEHAM CBOEH CEMbH;

11) pa3BuTHE 3CTETUYECKOIO CO3HAHUS Yepe3 OCBOEHUE XYy0’KECTBEHHOTO HACleIusl HapOo/10B
Poccun u Mupa, TBOpUECKOH 1E€ATENBHOCTH 3CTETUUYECKOIO XapakTepa.

MertanpeamMeTHble pe3yJabTaThl:

1) yMeHHe caMOCTOATENBHO OINpPENeNATh LEIH CBOEro o0y4YeHHsl, CTaBUTh U (HOPMYIHPOBATH
Ui ce0s HOBbIe 3a7jaud B y4€Oe M MO3HABaTEIbHOU JEATEIbHOCTH, Pa3BUBATh MOTHBBI U UHTEPECHI
CBOEH MM03HABATENBHOMN AEATEIBbHOCTH;

2) yMEeHHE CaMOCTOATENbHO IUIAHUPOBAaTh NYTH JOCTHXKEHUs ILelieil, B TOM 4HCIe
aJIbTepHATHBHBIC, OCO3HAHHON BBHIOMpaTh HaunOojee 3(p(PEKTUBHBIC CIIOCOOBI pEIIeHUs Y4eOHBIX U
[TO3HABATEJIBHBIX 33/1a4;



3) yMeHHME COOTHOCUTb CBOM JEHCTBUS C IUIAHUPYEMBIMU pE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JIEATEIBHOCTH B MPOLIECC AOCTUKEHHS Pe3yibTara, ONpeaessaTh ClIOCOObI 1eHCTBUHN B
pamMKax IpeJUIoKEHHBIX YCIOBHS U TpeOOBaHMUI, KOPPEKTUPOBATh CBOU JIEHCTBUS B COOTBETCTBHUHM C
WU3MEHSIOIICHCS CUTYallUEeH;

4) yMeHUE OIICHUBATh TPABHJIBHOCTU BBITIOJIHEHHS Y4eOHOH 3ajaud, COOCTBCHHBIC
BO3MOKHOCTH €€ peleHus;

5) BajeHuEe OCHOBAMM CAaMOKOHTPOJIS, CAMOOLIEHKH, IPUHSITHUS PEIIEHUN U OCYIIECTBIICHUS
OCO3HAaHHOTO BhIOOpa B yueOHOM U MO3HABATEIHHON JESITeIbHOCTH;

6) yMEHHE ONpeNeNaTh TOHATHSA, CO3JaBaTh OOOOIICHHUs, YCTaHABJIMBATH AaHAJIOTUH,
KJIacCU(UIIUPOBATh, CAMOCTOSITENIbHO BBIOMpPATh OCHOBAHUA M KPUTEPUU JUId KilaccuUKaIm,
yCTaHaBJIMBAaTh IPUYUHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH JIOIMUECKOE PACCYKIECHUE, YMO3aKIIOUEHNE
(MHIYKTUBHOE, IEIYKTUBHOE U 110 aHAJIOTUH) U JIENIaTh BBIBOIBL;

7) yMeHHE CO3/1aBaTh, IPUMEHSITh U IPe0OPa30BhIBATH 3HAKA M CHMBOJIBI, MOJICIIA M CXEMBI JUIS
pelieHrs yueOHbIX U M03HABATENbHbBIX 33/1a4;

8) CMBICIIOBOE UTEHHUE;

9) yMmeHue OpraHM30BBIBATH Y4Y€OHOE COTPYAHHUYECTBO M COBMECTHYIO JIEATEIbHOCTH C
YUUTENIEM U CBEPCTHUKAMH; padOTaTh WHAWBUAYAJILHO M B TPYIIIE: HAXOAWTH OOIIee pEHICeHHUE U
paspemiaTte KOHGIUKTHI HA OCHOBE COTJIACOBAHMS TMO3MLIUNA U y4€Ta WHTEPECOB; (OPMYIHUPOBATH,
apryMEeHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

10) ymeHHE OCO3HAHHO WCIIOJIb30BaTh PEYEBBIE CpPEACTBA B COOTBETCTBUU C 3agavei
KOMMYHMKAIUU JUIsl BBIPQXKEHHUSI CBOMX UYBCTB, MbICIIEH M NOTPEOHOCTEH; IUIAaHUPOBAaHUSA W
peryjsiiud CBOEH JEATENIbHOCTH; BIAJCHUE YCTHOM M MHUCbMEHHOM pEeYbl), MOHOJIOTMYECKOU
KOHTEKCTHOM PEUbIO;

11) popmupoBanue u pazBUTHE KOMIETEHTHOCTH B 00JaCTH UCIIOJIb30BaHUS HHPOPMAIIIOHHO-
KOMMYHMKAIIMOHHBIX TexHonorui (nanee MKT-komnereHnuu); pa3BUuTHe MOTHBALIMM K OBJIA/ICHUIO
KYJIbTYPOH aKTUBHOTO TOJIb30BAaHUS CIIOBAPSIMU U APYTUMHU IOMCKOBBIMU CUCTEMAaMU;

12) ¢gopmupoBaHue U pa3BUTHE 3KOJOTUYECKOIO MBIIIJICHUS, YMEHUE NPUMEHSATH €ro B
MI03HABATEIbHOM, KOMMYHHUKAaTUBHOM, COLIMANBHOM MPAKTHUKE U MPO(eCcCHOHANTBHON OpUEHTALIHUH.

IIpenmeTHble pe3yJbTaThl:

1) popmupoBaHue NMepBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEJCTABICHUN O BEIECTBAX, UX
MpEBpALICHUSIX M MPAKTHUYECKOM TPUMEHEHHM; OBJIAJICHME MOHSITUWHBIM  ammaparoM U
CHUMBOJINYECKUM SI3BIKOM XUMUU;

2) oco3HaHME€ OOBEKTMBHOW 3HAUYMMOCTH OCHOB XHMMHYECKOM Haykh Kak oOjacTtu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, XMMHMUYECKON IPEBPALEHUN HEOPraHMYECKHX M OpPraHUYeCKHX
BEIIIECTB KaK OCHOBBI MHOTHX SIBIEHUM JKMBOW M HEKUBOW MPUPOJBI; YIIyOJIEHWE MPEACTaBICHUN O
MaTEpHUaJIbHOM E€UHCTBE MUPA;

3) oBIaJcHHME OCHOBAMHM XHMHYECKOW TPaMOTHOCTH: CIOCOOHOCTBIO aHaJU3UPOBATH H
OOBEKTHBHO OILIEHUBATh >KU3HEHHBIE CUTYaIlMM, CBS3aHHbIE C XHWMHEH, HaBbIKAaMH O0€30IacHOro
oOpallleHusi ¢ BEIeCTBAMH, MCIOJb3YEMbIMU B MOBCEIHEBHOMN XH3HU; YMEHHEM aHaJIM3UpPOBaTh U
IUTAHUPOBATh SKOJIOTMYECKH 0€30MacHOe MOBEJICHHE B LIENSAX COXPAHEHUs 370pPOBbs U OKpYXKarolien
Cpelbl;

4) <¢dopmupoBaHME YMEHUH YCTaHABIMBATh CBSI3M MEXIY pEalbHO HAOII0IaeMBIMU
XUMHYECKUMHU SIBJICHUSIMM U TPOLIECCAMH, MPOUCXOISAIIMMU B MHUKPOMHpE, OOBSICHATH NPUYMHBI
MHOTr000pa3usi BEIECTB, 3aBUCHUMOCTh MX CBOICTB OT COCTaBa M CTPOCHMS, a TaKXKe 3aBHCHMOCTh
MIPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

5) mnpuoOpereHHE OMNbITA HCHOJIb30BAaHUSA PA3IUYHBIX METOJOB HU3YYEHHs BEIECTB:
HaOJIIO/IEHUsI 32 MX MPEBPALICHUSIMH MPU MPOBEICHUU HECIOKHBIX XUMHUYECKHX SKCIIEPUMEHTOB C
HCIOJIb30BaHUEM JJA00PATOPHOTO 0OOPYAOBAHUS U IPUOOPOB;



6) ¢opMupoBaHUE MPEICTABICHUH O 3HAYCHUN XUMHUYECKOW HAyKH B PEIICHUU COBPEMEHHBIX
9KOJIOTMYECKHUX MpoOJiieM, B TOM 4YHCJIE€ B MPEJOTBPAIICHUH TEXHOTEHHBIX U SKOJOTHYECKHX
KaracTpod;

7) sl cAenblX U cIabOBUISMIIMX OOYYarOIIMXCS: BJIAJCHUE MPaBHJIAMU 3aMUCH XUMHUYECKUX
(hopMyII C UCTIOIH30BAHUEM pPeTbeHO-TOUCHHON crcTeMbl 00o3HaueHu JI. bpaiins;

8) mns ofywarouxcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3J10POBbsSI: BJIQJICHHE OCHOBHBIMHU
AOCTYIIHBIMH MCTOAAMU HAYYHOI'O ITO3HAHUSA, UCIIOJIb3YEMbIMU B XUMHUH.

COJEPXAHUME YYEBHOI'O IIPEAMETA
8 KVIACC

HavanbHble NOHATHSA U 32aKOHBI XUMHUM

Tena wu BemectBa. CBOWMCTBa BEIIECTB. OTAJIOHHBIE (PU3MUYECKHE CBOWCTBA BEIIECTB.
Marepuansl U marepuanoBefieHue. Ponb XMMHUM B JKU3HU COBpEeMEHHOro oOmiectBa. OTHOIIEHUE
o01ecTBa K XUMHH: XeMODHIIs 1 XxeMopoOus.

Meroast wu3ydyenuss xumuu. HabOmogenwe. OxcnepumeHT. MogenupoBanue. Mojaenu
MarepuaibHble U 3HAKOBBIE, MJIM CUMBOJIbHBIE.

I'azer.  JKwmakoctu. TeEpasle BemecTBa. B3auMHbIE Iepexolbl MEXAY AarperaTHbIMH
COCTOSIHMSIMU BEIIECTBA: BO3TOHKA (CyOnmmarusi) W JecyosuMManusi, KOHJICHCAlUs U HCHapeHue,
KPUCTAJUIN3ALIUS U TIABJICHUE.

®usnyeckue sBiaeHus. YHUCThIe BEIIECTBA U CMECH. [ OMOT€HHBIE M TE€TEPOTCHHBIE CMECH.
Cmecu razoobOpasnble, >xuakue u TBEpHAbIe. CrmocoObl pasleneHus cMecel: MEeperoHka, WIu
TUCTUJUISIINS, OTCTauBaHue, (GUIbTPOBAHWE, KPUCTAJUIM3ALMs WIM BbIIAapuBaHuE. XpomaTtorpadus.
[Ipumenenue 3TUX croco60B B 1a00paTOPHOI MPAKTUKE, HA TIPOU3BOJACTBE U B OBITY.

XUMHYECKUE 3JIEMEHThI. ATOMBI U MOJIEKYJBI. [IpocThie U clloKHBIE BEIIeCTBA. AJUIOTPOIHS
Ha npumepe kuciaopoga. OCHOBHbIE MOJIOKEHHUSI aTOMHO-MOJIEKYJsipHOro y4yeHusi. Monsl. BemectBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSI.

3HaKku (CUMBOIIbI) XUMUYECKUX 3JIeMEHTOB. MHpopMaIus, KOTOPYIO HECYT 3HAKU XUMUYECKUX
AJIEMEHTOB. DTHMOJIOTHUSI Ha3BAaHWU HEKOTOPBIX XUMHUYECKUX dJeMeHTOB. [lepmoamueckas tadiuia
xuMuyeckux snemeHToB .M. MenaeneeBa: KOpOTKONEPHOIHBIA M JJIMHHONEPUOJHBIN BapUaHTHL.
[Tepuons! u rpymmel. ['maBHas 1 moboyHast MOATPyNIbL, WU A- U b-rpynmel. OTHOCHTEIBFHAS aTOMHAs
Mmacca.

Xumnueckue popmynbl. MHaekcsl u koapunuentsl. OTHOCUTEIbHAS MOJIEKYJISIpHAs Macca.
MaccoBast 107151 XUMUYECKOTO dJIeMEHTa B coeluHeHuu. MHbopMalins, KOTOPYIO HECYT XUMHYECKHE
(bopMyIIBI.

Banentnocts. CTpykTypHBIe POpMYIbl. XUMUUYECKHE SJIEMEHTHI C TIOCTOSTHHON U TIepeMEHHOU
BAJICHTHOCTHI0. BBIBOA QopMynbl coenmvHeHHs 1O BajleHTHOCTH. OrpeneneHne BaJeHTHOCTH
XUMHYECKOT0 dJieMeHTa 1o gopmyre BemecTBa. CocTapieHNEe Ha3BaHUI COEIMHEHUH, COCTOSIINX U3
JIBYX XUMHUYECKHUX AJIEMEHTOB, TI0 BAJICHTHOCTH. 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB.

Xumuueckue peakuuu. PeareHTsl W NpOAyKThl peakuuu. [Ipu3Haku XUMHUYECKUX PpEaKIuil.
VYcnoBust UIX MPOTEKaHUsS U MpeKpalieHus. Peakiuy ropernsi. DK30TePMUYECKUAE U DHIOTEPMHUIECCKHE
peaKkiuu.

3aK0H COXpaHEHHUs] MacChl BEIIECTB. XHMHYECKHE ypaBHEHHS. COCTaBICHHE XWMHUYECKHX
ypaBHeHui. THpopMaIus, KOTOpYrO HECET XUMHUYECKOE YpaBHEHHE.

Knaccudukanmss XuMUYECKUX PEaKIUil MO COCTaBy W YMCIY PEAareHTOB U MPOJYKTOB. THIIBI
XUMHUYECKHUX peakiuil. Peakuuu coequHeHus, pa3loKeHus, 3aMeleHuss 1 oomeHa. Kartanuzatopsl u
KaTajus.

JlabopaTopHbIe ONBITHI

* O3HaKOMJICHHE C KOJUICKIIUEH JTJaO0paTOPHOM TTOCY/IBI;

* [IpoBepka repMeTUYHOCTH TIPUOOpa AJIsk OTyYEHUS Ta30B;

* O3HaKOMJIEHHE C MUHEpaJIaMi, 00pa3yIoIUMU TPaHuT;



* [IpuroroBiieHne reTepOreHHON CMECH ITOPOLIKOB CEPBI € JKEIE30M U UX PA3/IEICHMUE;

* BzaumoneiicTBue pacTBOPOB XJIOPUIOB U HOAKA KAJIUSI C PACTBOPOM HUTpata cepedpa;

* [Tonyuenue ruapokcuaa meau (1) u ero B3auMoeiicTBrE ¢ CEPHOI KUCIOTOI;

* B3aumopelicTBre pacTBOpa CoJlbl C KUCIOTOM;

* [IpoBepka 3akOHa COXpaHEHUs MAacChl BEIIECTB Ha MPUMEpPE B3aUMOJCHCTBHS ILEIOYH C
KHCJIOTOM;

* [IpoBepka 3akOHa COXpaHEHUs MAacChl BEIIECTB Ha MPUMEpPE B3aUMOJCHCTBHS ILEIOYH C
cosbio xenesa (11);

* PaznoskeHue nepokcuaa Boopo/ia ¢ moMoIbsio okcuaa maprania (1V);

* 3aMelleHUE KENEe30M MEAN B MEAHOM KYIOPOCE.

IIpakTyeckue padoTnl

1. IIpaBuna TeXHUKU OE30MACHOCTH U HEKOTOPHIE BUABI pabOT B XMMHUYECKOU jaboparopuu
(xaOuHEeTEe XUMHN);

2. HabGmroenue 3a ropsiiieit cBe4oi (JIoMallHui SKCIIEPUMEHT);

3. Ananmu3 o4BsI (aHANOT PaboThl «OYUCTKA MOBAPEHHOMN COJIN»)

Ba:kneiinue npeacraBuTe 1 HeOpraHudeckux BemecTs. KoiuvyecTBeHHbIE OTHOLIEHUS B
XUMHH

CocraB Bo3ayxa. [lonstue 06 00bEMHON f07€ () KOMIIOHEHTa MPUPOJHON ra30BOW CMECH —
Bo3ayxa. Pacuér 060bEMa KOMIIOHEHTA ra30BOM CMECH 10 €ro 00BEMHOM J0J1€ U HA00OPOT.

Kucnopon. Ozon. Ilonmyyenme xucimopomga. CoOupanue U pacrno3HaBaHUE KUCIOpPOJa.
XHUMHYECKHE CBOMCTBAa KHUCJIOPOJA: B3aUMOJEHCTBHE C METAJJIaMU, HEMETaUIaMH M CJIOXHBIMHU
BemecTBamu. [ IpumMenenue kucnopoaa. KpyroBopot Kuciaopoja B mpupo/Ie.

Oxkcunpl. O06pa3oBaHue Ha3BaHUN OKCUAOB 10 ux ¢opmynam. CocraBneHue GopMys OKCHIOB
10 UX Ha3BaHMAM. [IpeacTaBuTenn OKCHIOB: BOJA U YIIEKUCIbIN ra3, HerameéHas u3BecTh.

Bonopoa B mpupone. ®Pusnueckue M XMMUYECKHE CBOMCTBAa BOJOpPOAA, €r0 IMOJIYYEHUE U
MIpUMEHEHUE.

Kucnotsl, ux cocraB u knaccudukanus. Muaaukaropel. Tabmuna pactBopumoctu. CepHast u
COJISIHAsI KUCJIOTHI, MX CBOWCTBA U MPUMEHEHHUE.

Comnu, ux coctaB M Ha3BaHus. PactBopuMocTh coisieid B Boze. IIpencraBurenu coneit: xyiopua
HaTpusl, KapOoHaT HaTpus, pochar KaabIus.

[TocTostnnast ABoraapo. KonunuectBo BemectBa. Moinb. MonsipHas Macca. KpatHble euHUIIBI
W3MEPEHHST KOJIMYECTBA BEIIECTBA — MIJIIUMOJIb M KHUJIOMOJIb, MIJUTUMOJISIPHAS M KHUJIOMOJISIpHAs
MacChl BEUIECTBA.

Pacuérel ¢ wUCMOTB30BAaHMEM TIOHSATUN «KOJIWMYECTBA BEIIECTBA», «MOJIIpPHAs Maccay,
«TOCTOSTHHAsA ABOTaApPO».

3akoH ABoraapo. MomsipHbIil 00bEM Ta3000pa3HbIX BemiecTB. OTHOCUTENbHAS TIOTHOCTh ra3a
0 IPYrOMY rasy.

KpatHbie equHUITBI U3MEPEHUS] — MUJUTUMOJISIPHBIA ¥ KUJIOMOJIAPHBIN 00BEMBI Ta3000pa3HBIX
BEILIECTB.

Pacu€tel Cc wucCmosp30BaHWEM TOHATHH «KOJWYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30BY», «UUCIO ABOTAIPOY.

I'uapocdepa. Kpyrosopor Boasl B mpupoae. dusnyeckne U XUMHUUYECKHE CBOWCTBA BOJBI:
B3aUMO/ICHICTBUE C OKCUAAMHU.

OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBaHUI B Bojie. MI3MeHEeHHe OKpacKh MHIUKATOPOB
B 1IEN0YHOM cpene. [IpeacraBuTent menouend: THAPOKCUIBI HATPHS, KK U KaJdbIus.

PactBoputens n pactBopéHHOe BemecTBo. PactBopel. PactBopenue. I'napatel. MaccoBas nois
pacTBOpEHHOrO BellecTBA. Pacy€Tel, CBA3aHHBIE C MCIOJB30BAaHMEM MOHATUHA «MaccoBas O
PacCTBOPEHHOTO BEILIECTBAY.

JlabopaTopHbIe ONBITHI



* [lomyTHEHUE W3BECTKOBOW BOJIBI IPU MPOITYCKAHUH YTIIEKUCIIOTO ra3a;

* [TonyueHnue BoAOpOa B3aUMOJICUCTBUEM IIMHKA C COJITHOM KUCIIOTOM;

* Pacnio3HaBaHue KUCIOT C TOMOIIBIO MHANKATOPOB;

* I3MeHeHHEe OKpacKu MHAMKATOPOB B IIEJIOYHON Cpelie;

* O3HaKOMJICHHUE C IpenaparamMy JOMAIIHEeW WU MIKOJbHOW alTeuKu: pacTBOpaMH MEPOKCH/IA
BOJIOPO/Ia, CIIMPTOBOM HACTOMKM H0/1a, aMMHUAKa.

IIpakTuyeckune padoTsl

4. Ilomydenue, coOMpaHue U paclio3HaBaHUE KUCIOPO/Ia;

5. Ilomydenue, coOupanue U pacrio3HaBaHUE BOAOPOAA;

6. IIpuroroBiieHre pacTBOpa C 3aJJaHHOM MacCOBOM JI0JIe paCTBOPEHHOIO BEIIECTBA

OCHOBHBIE KJIACChI HEOPraHMYECKUX COeAMHECHUH

O06o0menne cBefeHnd 00 OKCHAAX, WX KiaccH(UKaWU, Ha3BaHUAX U cBoicTBa. CriocoObI
MOJIyYEHUS] OKCUJIOB.

OcHoBanmsi, WX KiIaccu(UKaus, Ha3BaHUS W CBOHCTBA. B3amMoAeWcTBHE C KHCIOTaMH,
KHCIIOTHBIMU OKCHUJAMHU U COJISIMU. Pa3ioxkeHue HepacTBOPUMBIX ocHOBaHMM. CIOCOOBI MOTyueHUs
OCHOBAaHHII.

Kucnotel, ux xinaccubukanus u Ha3BaHusa. OOmMEe XUMHUYECKHE CBOWCTBA KHCIOT.
B3aumopneiicTBue KHCIOT € METaUIaMU. OJEKTPOXMMMUYECKUH DSl  HalpsyKEHUH METaslloB.
B3aunmMopeiicTBre KUCIOT C OKCUAaMU METAJIOB. B3auMoaeiicTBrue KUCIOT C OCHOBAaHUSIMU — PEAKLUA
HehTpanu3auuu. BzaumopelictBue kucinor ¢ conasMu. [lomyueHue  OECKHCIOPOAHBIX U
KHCJIOPOJICOACPKAIIUX KUCIIOT.

Conm, ux kimaccupuKanus U CBOWCTBA. B3amMmoneicTBue coyiell ¢ MeTauilaMu, OCOOCHHOCTH
3TUX peakiui. BzanmoaencTBue colieit ¢ ConsiMHu.

I'eneTnueckue psiabl MeTauia W HeMeTaia. ['eHeTudeckas CBS3b MEKIY KiaccaMH
HEOPraHUYECKHUX BEIECTB.

JlabopaTopHblie ONBITHI

* B3aumojeiicTBre okcHa KaabIUs C BOJOM;

* [ToMmyTHEHHE N3BECTKOBOU BOJBI;

* Peakuust HeUTpanu3aluu;

* [Tonyuyenue ruapoxcuaa meau (1) u ero B3anmopelicTBue ¢ KUCIOTOM;

* Paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu;

* B3anmoieiicTBiEe KUCIOT C METAIIAMHU;

* B3aumoselicTBrE KUCIIOT € COJISIMU;

e O3HaKOMIJIEHHE C KOJIJIEKIIUEHN COJIEH;

* B3aumogetictBue cynsgara meau (I1) ¢ sxenezom;

* B3anmoeiicTBHE COJIEH C CONSIMIU,

* ['eneTnueckas CBsI3b MEXKIY KJacCaMH HEOPraHMYECKUX BEILECTB Ha MPUMEpPE COCAMHEHUM
MeIu

IIpakT4yeckune padoThl

7. PemenHue SKCHEpUMEHTANbHBIX 3a7ad 1o TemMe «OCHOBHBIE KJIacChl HEOPraHUYECKUX
COEIUHECHUI;

Ilepnoanyecknii 3aKOH W NEPUOAMYECKAs CHCTeMAa XMMHYECKHX 3JIEMEHTOB
JA.A. MenneneeBa. CTpoeHue aToma.

EcTecTBeHHbIE CcEMENHCTBA XMMHMUYECKHX JJIEMEHTOB: IIEJIOYHBIE M IIEIOYHO3EMEIbHBIE
METaJlJIbl, TaJIOT€Hbl, MHEpPTHBIE (OylaropojHbie) ra3pl. AM@OTepHOCTh. AMQOTEpHBIE OKCUABI U
ruapokcuabl. KommiekcHble conu.

Otkpeitue .M. MenzaeneeBbIM NEPUOAMYECKOrO 3aKOHA M CO3JaHHWE WM MEPUOIAYECKOM
CUCTEMBI XUMUYECKUX 3JIEMEHTOB.



ATOMBI KaK (hopMa CyIIeCTBOBAHUSI XMMHUECKHUX dJIeMEeHTOB. OCHOBHBIE CBEICHUS O CTPOSHUU
aToMmoB. JloKka3aTenbCTBa CIIOXKHOCTH CTpoeHHs aromMoB. OmbiThl Pesepdopna. [InanerapHas monens
CTPOEHHUS aToMa.

CocraB aTOMHBIX Sifiep: MPOTOHBI, HEUTPOoHBI. OTHOCHTENbHAS aTOMHas macca. B3anMocBs3b
MOHSATUHN «IIPOTOHY, KHEUTPOHY», KOTHOCUTEIbHASI aTOMHAsI Maccay.

Muxkpomup. D5ekTpoHbl. CTpoeHHE JIEKTPOHHBIE YPOBHEH aTOMOB XMUMHYECKUX JIEMEHTOB 1-
20. [TonsiTe 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. @PuU3MYECKU CMBICT CHUMBOJMKHM TEepUoauyeckorl cucrtembl. CoBpemMeHHas
(hopMyIIMpOBKa MEPUOIUIECKOTO 3aKOHa. MI3MeHeHrne CBOWCTB 3JIEMEHTOB B MEPHOJaX M TPYIIAX KaK
(GYHKIHS CTPOSHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka »dJIEMEHTAa-MeTajula M J3JEMEHTa-HeMeTa/ula [0 MX IIOJOKEHUIO B
MEepUOINYECKON cucTeme Xxumudeckux snemenToB .M. Meneneena.

JlabopaTropHble ONBITHI

* [Tonyuyenne aMmpoTEepHOTO TUAPOKCUIA U UCCIIEIOBAaHIE €0 CBOMCTB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHH

Honnast xummuueckast cBa3b. MoHbI, 00pa30oBaHHbIE aTOMaMHM METAJJIOB U HeMeTaJllIoB. CXeMbl
0o0pa3oBaHUsl MOHHOH CBSI3U JJsi OMHApHBIX coeluHEHUH. oHHBIE KpucTalMyeckue pelméTrku u
(du3nveckre CBOMCTBA BEUIECTB C 3TUM TUTIOM pemEToK. [ToHsTHe 0 hOpMYITHHON €TUHHIIE BEIIECTBA.

KoBasieHTHass XuMmuyeckass CBs3b. OJEKTPOHHBIE M CTPYKTypHble ¢opMmynbl. Ilonsatue o
BajeHTHOCTU. KoBaneHTHast HemnossipHas cBsA3b. CXxeMbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M JUId
OMHApHBIX coeAMHEHUH. MoJeKysipHble U aTOMHbIE KPUCTAJUIMYECKHE PEILETKH, U CBOMCTBA BEILIECTB
C OTUM THUIIOM PEILIETOK.

ONEeKTpOOTpULIATENIBHOCTb.  Pan anexrpoorpuuartensHocTd.  KoBaneHTHas — mossipHast
xumuueckas cBsi3b. Jumonb. CxeMbl 00pa3oBaHUs KOBAJEHTHOM MOJSPHOM CBA3M JJIs1 OMHAapHBIX
COCIMHEHUI. MOJNEKYIIApHBIE U aTOMHBIE KPUCTANIMYECKUE PELIETKH, U CBOMCTBA BEILIECTB C 3TUM
TUIIOM PEILETOK.

Mertannnueckas XMMHUYECKas CBA3b M METaJIMYecKas KpUcTajuindeckas pemérka. CBolicTBa
BEILIECTB C 3TUM THUIIOM PEIIETOK. EarHas npupoaa XUMHUECKUX CBSI3EH.

Crenenp oxucieHus. CpaBHEHHE CTENEHM OKHCIEHUS M BalleHTHOcTH. IIpaBuna pacuéra
CTETeHEW OKUCIIEHUS 0 (popMyIaM XUMUYECKUX COETUHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OIpenencHue CTENEHEW OKHUCIEHUS JUIs
AJIEMEHTOB, OOpa3yIOLIUX BEIIECTBA Pa3HBIX KiaccoB. Peakium MOHHOrO oOMEHa M OKHUCIUTENIbHO-
BOCCTAHOBUTENbHBIE peaKIUU. OKHUCIUTENb W BOCCTAHOBUTENb, OKHUCICHHE U BOCCTAHOBJICHHE.
CocraBiieHHe ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUl METOJAOM 3JIEKTPOHHOIO
Oananca.

JlaGopaTopHbie ONBITHI

* M3roroBiieHre MOJEIH, UIUTFOCTPUPYIOLIEN CBOMCTBA METAJUIMYECKOU CBSI3H.

9 KJIACC

IoBTOpeHue u 0000mIeHNe CBeIeHUI M0 Kypcy 8 kiacca

[IpaBuna TexHUKM O€30MacHOCTH B KabOuHeTe XuMUHU. bunapublie coeauHeHus. OKCHABI
cojeo0pasymomue U HecojeoOpasywoomue. ['MIpoKcHIbl: OCHOBaHUS, aM(pOTEepHbIE THIAPOKCHUIIBI,
KHUCJIOPOACOAeprKalire KUcIoThl. CpeiHne, KUCIble, OCHOBHBIE M KOMIUIEKCHBIE COJIH.

O06o001ieHre cBeeHU 0 XMMUYecKuX peakiusax. Kimaccudukanus XUMUYECKUX peakuui 1o
pa3UYHBIM TpPU3HAKaM: COCTAaBY W YHUCIY pEearupyrolux MU oOpa3yIoIIMX BELIECTB, TEMJIOBOMY
s dekty, 00paTUMOCTH, U3MEHEHHUIO CTENEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3ymoIIUX pearupyroline
BEIIIECTBA, arPEraTHOMY COCTOSIHHIO PearupyronuX BEUIeCTB, HCIIOIb30BaHHUIO KaTalIU3aTopa.




IlonsiTHE O CKOPOCTH XUMUYECKON peakuuu. DaKTOphl, BIUAIOLIUE HA CKOPOCTh XUMHUYECKUX
peakuuii: MOpuUpoJa pearupyromuxX — BELIECTB, WX KOHLEHTpalus, TeMmIepaTrypa, IUIOLIalb
COIIPUKOCHOBEHHUS, HAIMUME KaTanu3aropa. Karanus.

JlaGopaTopHble ONBITHI

* B3auMo/IeliCTBME aMMHUaKa U XJOPOBOJIOPO/IA;

* Peakuusi HEUTpaIu3aiuu;

» Habmonenue TemnoBoro 3¢ dexra peakiuu HeHTpann3anuy;

* B3aumopeiicTBue cepHoit KucaoTsl ¢ okcuaom meau (11);

* PaznosxeHne nepokcuaa BOJOpoa ¢ HIOMOIIBIO KaTanasbl KapToders;

* 3aBUCHUMOCTh CKOPOCTHM XHUMHUYECKOW peaklUd OT MPUPOAbl pPearupyrollux BelIeCTB Ha
puMepe B3aUMOJICHCTBHUS PACTBOPOB THOCYJb(aTa HATPHsI U XJIopuaa Oapusi, THOCYNIb(ara HATPUS U
COJISTHOM KHCIIOTBI;

* 3aBUCHMOCTh CKOPOCTHM XHUMHYECKOW peaKkIuu OT NPHUPOAbl METAJIOB TMPU HX
B3aMMO/ICHICTBUH C COJITHOM KUCIIOTOM;

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaAKIIMU OT MPUPOJIBI KUCIOT MPU UX B3aUMOACHCTBUU
C JKEeJIe30M;

* 3aBHCUMOCTh CKOPOCTH XMMHUYECKOM pPEeaKIuu OT TeMIIepaTyphl;

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakliu OT KOHIICHTPAIUY;

* 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PeaKIuu OT IUIONIAJN CONPUKOCHOBEHUS PEarupyronmx
BEIIECTB;

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakliu OT KaTaiau3aTopa.

XuMHYECKHE PeaKIMH B PACTBOPAX JIEKTPOJIUTOB

[TonsiTHe 00 MEKTPOIMTHYCCKOW JUCCOLUMAIUNA. DIICKTPOIUTHI U HEJIEKTPOJIUTHL. MexaHu3M
JTUCCOIMAIIMU  DJICKTPOJUTOB C PA3TUYHBIM XapakTepoMm CBsi3H. CTeneHb dSJIEKTPOJUTUYEKON
nucconuanui. CHUIIbHBIE U c1a0ble SIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUHU DIEKTPOJIMTUUECKON aucconuanuu. Kinaccudukaius HOHOB U
ux cBoiicTBa. KHMCIOTHI, OCHOBAHUS U COJH KaK dJEKTPOIUTHL. MX kimaccudukanus u AUCCOIHaIms.

OO0me XMMUYECKHE CBOMCTBA KUCIIOT: M3MEHEHUE OKPACKU MHIMKATOPOB, B3AMMOJICHCTBHE C
MeTaJlJlaMHi, OKCUIaMH U THUIPOKCHIAMU METaJUIOB, U CONIMU. MOJEKYyIspHbIE U NOHHBIE (TIOJHBIE U
COKpalI€HHbIC) YpaBHEHHUS pEaKIUid. XUMHUUYECKHH CMBICT COKpPAIIEHHBIX YpaBHEHUU. Y CIOBHS
MPOTEKAHUS PEAKIMI MEX]y JIEKTPOIMTAMH 10 KOHLA. Ps/1 aKTHBHOCTH METAJIJIOB.

OOmue XUMHYECKHE CBOMCTBA IIEJIOYEH: B3aMMOJICMCTBHE C KHCIOTaMH, OKCHIAMH
HEMETaIJIOB, colsiMu. O0IIre XUMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAaHUM: B3aUMOJICHCTBUE C
KHUCJIOTaMU, Pa3JIOKEHHUE MPHU HATPEBAHUH.

OO0mue XUMUYECKHE CBOMCTBA CPEeTHUX COJEH: B3aMMOJCHCTBHE C KHCIOTAMH, IIEIOYaAMU,
COJIIMH M MeTaIaMU. B3anMoielicTBHE KUCHEIX COJIEH CO IIEI0YaMU.

['unponu3 kak oOMEHHOE B3aMMOJEHCTBUE cojleil ¢ Bomoi. ['mapomus comu CHUIBLHOTO
OCHOBaHHMS W cjaboW KHUCIOTHL. [Waponu3 coiaum c¢1aboro OCHOBAHHWS W CHUJIBHOM KHCJIOTEHI.
Bogopoausrii mokasarens (pH).

CBoiiCcTBa KHCIIOT, OCHOBAaHUW, OKCHJOB M COJEH B CBETE€ TEOPHM DJIEKTPOJIUTHYECKOU
JUCCOIIMAITUIY U TIPEICTABICHUI 00 OKUCIUTEEHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX.

JlaGopaTopHbie ONBITHI

* Jlucconuanus cinadbixX NEKTPOIUTOB HA IPUMEPE YKCYCHOM KHCIIOTHI;

* lI3MeHeHne OKpacKu MHIUKATOPOB B KUCIIOTHOW CPEJIE;

* Peakuus HelTpanu3aluu pacTBopa IMENOUN Pa3InYHbIMU KUCIOTAMM;

* [Tonnyuenne ruapokcuaa meau (1) 1 ero B3anMoaeiCTBIE € pa3IHUYHBIMU KUCIIOTAMHU;

* B3aumoselicTBre CHIIBHBIX KHCIOT ¢ okcuaom meau (11);

* B3anmoeiicTBHE KHCIIOT C METAJNIAMH;

» KauecTBeHHas peakius Ha KapOOHAT-UOH;



* [TosmydeHnue cTyaHs KpEMHUEBOU KUCIIOTHI;

» KauecTBeHHas peakius Ha XJIOPUJI- UK CYIb(haT-HOHBI;

* I3mMeHeHne OKpacKu MHAUKATOPOB B LIEIOYHOM CPEJIE;

* B3aumogelicTBHE 1IEI0YEl ¢ YIIEKHUCIIBIM I'a30M;

» KayecTBeHHas peakiys Ha KATHOH aMMOHHS;

* [Tony4uenue ruapokcuaa meau (I1) u ero pasnoxenue;

* BzaumoselicTBre KapOOHATOB C KHCIIOTAMU;

* [Tonyuenne ruapokcuaa sxeiesa (11);

* B3aumoseiicTue jxenesa ¢ pactBopom cyiabdara meau (11);
IpakTnyeckune padoThl

1. Pemenue sKcriepMMEHTAIBHBIX 3a71a4 110 TeMe «DJIEKTPOIUTHIECKAs TUCCOLIUALINS»

HemeTajuibl 4 MX coeJUHEHHS

CrpoeHHEe aTOMOB HEMETAJNIOB M MX I[IOJIOKEHHE B IIEPUOJUYECKOH cucreme. Psan
ANEKTpoOTpULaTeNbHOCTU. KpucTauinueckue pemérkd HEMETalIOB — IPOCTBIX — BEIIECTB.
dusnueckue cBoiicTBa HeMeTauloB. O0IIME XUMHUYECKUE CBOMCTBA HEMETAJUIOB: OKHUCIMTEIbHbBIE U
BOCCTaHOBUTEJIbHBIE.

["anorensl, cTpoeHUE X ATOMOB U MOJIEKYJ. PU3NYECKUE U XUMUYECKHE CBOMCTBA rajOreHOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB raJIOT€HOB B 3aBUCUMOCTHU OT UX MOJIOXKEHHS B IEPUOIUUECKON
cucreMe. HaxoxzaeHue rajoreHoB B IPUpPOJE M HUX IIOJNy4YeHHE. buosormueckoe 3HadyeHUE U
IIPUMEHEHHE TaJIOT€HOB.

['amoreHoBOJOpOABI M COOTBETCTBYIOIIME WM  KHCJIOTBHI:  IIJIaBUKOBasi,  COJsHad,
OpoMoBOOpOaHAs, HomoBoAopoaHas. ['amoreHuasl. KadyecTBeHHBIE peaklMy Ha TaJIOTEHHUI-WOHBI.
[IpumeHeHne coOeIMHEHUH TaJOreHOB.

O6mass xapakrtepuctuka siemeHTOoB VIA-rpynmel. Cepa B npupojie U €€ MOIydEHHE.
AnnotponHsle MOAM(UKALINY cepbl U UX CBOICTBAa. XMMUYECKHUE CBOMCTBA Cephl U €€ MPUMEHEHUE.

CepoBOJOpO/I: CTPOEHHE MOJEKYJbI, (U3MUECKHEe M XMMHUYECKHE CBOMCTBA, IMOJIyY€HUE H
3HadyeHue. CepoBogopoaHas kucinota. Cynbhuabsl 1 ux 3HaueHue. JIroMUHOPOPBHI.

Oxcup cepsi (1V), ceparcras kucnora, cynbdutel. KauecTBeHHaAs peakiius Ha Cyab(PUT-HOH.

Oxcun cepsl (V1), cepHast kucnoTa, cyibdarel. Kpucramioruapars.

CepHast kMCIOTa Kak CWIbHBIA A71eKTposnT. CBOMCTBA pa30aBIEHHON CEpHOM KUCIOTHI Kak
TUIIMYHOW KHUCIIOTHI: B3aUMOJEWCTBUE C MeETajllaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHIAMH,
OCHOBaHUSIMHU U aM(QOTEPHBIMU TUIPOKCHIaMU, coisiMU. KauecTBeHHas peakuyst Ha Cyb(paT-HOH.

OOmast xapakTepucTUKa 31eMeHTOB VA-Tpymmbl. A30T, CTPOGHHE €ro aroMa M MOJEKYJIbl.
dusnyeckue U XMMHUUYECKHE CBOMCTBA M MPUMEHEHHUE a30Ta. A30T B IPUPOJIE M €ro OHoJoruceKas
poOJIb.

AMMUaK, CTpO€HHE MOJEKYJIbl M (U3MUECKHe CBOWCTBA. AMMHUAYHas BOJa, HaAIIATHIPHBII
CIIUPT, TUAPAT aMMHUaKa. JlIOHOPHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHMs CBSI3U B KATHOHE AMMOHHUSI.
BoccranoBurenbHble cBolicTBa aMMHaka. Conv aMMOHMS M UX NpUMeHeHHe. KadecTBeHHas peakuus
Ha KaTUOH aMMOHHUSI.

Oxkcuapl a3oTa: HecoleoOpasyroIe U KUCIOTHbIE. A30TUCTasl KUCIOTa U HUTPUTHI. A30THAs
KHCJIOTA, €€ IoJIy4eHne U cBorcTBa. Hurparsl.

®ochop, crpoenne artoma u amiorponud. Pocunpl. docoun. Oxcun dochopa (V) u
¢bochopnas (oprodocdopnas) kucnorsl. Pochatsl.

OO6mras xapaktepuctuka 37eMeHTOB |V A-rpynmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX
BELIECTB U COEAUHEHMM B 3aBUCHMOCTH OT IIOJIOKEHHUS DJIEMEHTOB B IEPUOJUYECKONH CHCTEME.
VYrnepoa. AmorponHble  Momudukanuu: — anma3, rpadur. AmopdHBIA  yriepoa:  caxa,
aKTUBUPOBAHHBIM yroinb. ApcopOuus. XwuMuueckue cBoicTBa yriepoaa. Kokcoxumuyeckoe
IIPOU3BOJICTBO U €ro mpoaykius. KapOumpl.



Oxcun yriepona (I1): ctpoenue Mosekysnbl, mosyueHue u cBoiictBa. Oxcupn yrieponaa (1V):
CTPOCHHME MOJIEKYJbl, IIOJIyYeHHUE M CBOWCTBA. YTONbHass Kkuciora. Coiau YroiabHOW KHCIIOTHI:
KapOOHaThl U THIpoKapOOHaThl. TeXHUYECKas U MUILEBAs COJA.

Oprannyeckast XUMus. YTIEBOIOPOABI.

MeraHn, 3TaH ¥ IponaH Kak NpeaeibHble (HACBIIECHHbIE) YIJIEBOAOPObl. DTUJIEH U ALETUIIEH
KaK HeIpeaelibHble (HEHACBILICHHBIE) YIJIEBOJOPOBL. CTPYKTYpHble (opmyibl BemecTtB. ['opeHue
yIJ1€BOJIOPOA0B. Peakuiuu aeruprupoBaHus peAeabHbIX YIIIEBOAOPOIOB.

Cruptel. DTUIIOBBIM CHUPT, €ro IMOJydyeHHe, NPUMEHEHHE U (PU3HOIOrHYecKoe ACHCTBUE.
TpéxaTOMHBIN ClIUPT MIMLEPUH. YKCYCHAasi KUCJIOTa KaK IIPEICTaBUTENb KApOOHOBBIX KUCIIOT.

Kpemuuii: crtpoenue atoma U HaxoxiaeHue B npupoae. Cumuuunabl U cuiaH. CBoMHCTBa
kpemuusi. Oxcun kpemuus (1V). KpemuueBas kuciiora u €€ Cou.

ITpon3BoacTBO cTekia U nHeMeHTa. IIpoayknus CHIMKaTHOW HMPOMBIIIIEHHOCTH: ONTUYECKOE
BOJIOKHO, KepaMuka, papdop, dasuc.

Hemerannsl B npupoae. @pakiMOHHAs MEPErOHKA JKUAKOIO BO3yXa KakK CIIOCOO MOITy4eHUs
KHCJIOpoaa, a3ota u aprona. [lomydenue pocdopa, kpemHus, Xia0pa, ioga. IEKTPOIN3 paCTBOPOB.

[TosryueHue cepHOM KHUCIOTBI: CBIPbE, XUMHU3M, TEXHOJIOTMYECKAs CXEMa, METOJ KHIISILEro
CJI0Sl, NMPUHLMUIBI TEIUIOOOMEHa, MPOTUBOTOKAa M uMpKynauuu. Oneym. IlpomsBoiacTBo ammuaka:
CBIPBE, XUMU3M, TEXHOJIOTHUECKAS CXEMA.

JlabopaTopHblie ONBITHI

* Pacnio3HaBaHue ranoreHu1-noHOB;

» KauecTBeHHas peakius Ha Cyab(aT-uOHbI;

» KauecTBeHHas peakiys Ha KATHOH aMMOHUS;

* XMMHYECKHE CBOMCTBA A30THOM KUCJIOTBI KaK JIEKTPOJINTA;

» KauectBeHnHas peakuus Ha ¢pochaT-HoH;

* [TosmydyeHne 1 cBOWMCTBA YrOJIbHON KHUCIIOTHI;

» KauecTBeHHas peakius Ha KapOOHAT-HOH;

* [IponyckaHue yrieKucioro ra3a yepes pacTBOp CHIIMKAaTa HaTpHs

IIpakT4yeckune padoThI

2. V3yueHue CBOMCTB COJSTHON KUCIIOTHI;

3. I3y4eHne CBOMCTB CEpHOU KHUCIIOTHI;

4. IlonyyeHne aMMuaKa U U3y4€HHUE €ro CBONCTB;

5. Ilonydenue yriaekucioro ra3a. KauectBeHHas peakuys Ha KapOOHAT-HOHBI.

MeTa/libl M UX COCAMHEHUS

[TonoxxeHne MeTamIoB B NEPUOANYECKON cUCTeME XUMUYEeCKUX 3neMeHToB [[.M. MeHneneena,
CTPOEHHE aTOMOB M KPUCTANIOB METAJUIOB. MeTalnueckast CBSI3b U METaJUIMuecKasi KpucTauinuecKas
pemérka. @Pu3NyeCKWe CBOMCTBA METAUIOB: JJIEKTPO- U  TEIUIONPOBOAHOCTb, OTpa)Karolas
CIOCOOHOCTB, MIACTHYHOCTh. YEPHBIE U IIBETHHIE METAJLIHI.

Meramibel Kak BOCCTaHOBMTENH. ODJIEKTPOXMMHYECKUN psAI HalpsDKeHUW. B3aumonelictBue
METaJUIOB C HEMETAJJIaMH, OKCUJaMU, KUCJIOTAMH, COJISIMU. AJTFOMUHOTEPMHUS.

O6mas xapakrepucTtrka 3meMeHToB |A-rpynmbl. OKCUABI ¥ THAPOKCH B HIEIIOYHBIX METAIJIOB,
UX TIOJIyueHHE, CBOWCTBa, NMpPUMEHEHHE. BakHeilline cOolM IIETOYHBIX METAJJIOB, MX 3HAUYE€HHE B
MIPUPOJIE U )KU3HU UEIOBEKa.

O6mas xapakTtepuctuka 31eMeHToB ||A-rpynmnbel. OKCUABI U THAPOKCHIBI IIETOYHO3EMENbHBIX
METaJJIOB, HX TMOJy4YeHHe, CBOICTBa M MpHUMEHEeHHe. BaxHeiline Ccoau IIeI0YHO3eMeNbHbIX
METAJIJIOB, X 3HAYCHUE B IPUPOJIC U KU3HH YesioBeka. KapOoHaThl U THAPOKapOOHATHI KATbIIHUS.

Bpemennast u nmocrosiHHasi K€CTKOCTh BOAbl. CrOCOOBI YCTpaHEHHUsI BPEMEHHOW >KECTKOCTH.
CriocoOsl ycTpaHEHHS TOCTOSTHHO KECTKOCTH.
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CoenvHEHUS ATIOMHUHUS B IPUPOie. XUMHUECKHUE CBOMCTBA amtoMuHUs. OCOOCHHOCTH OKCH/Ia
U TUOPOKCHJA aJOMUHUS Kak amM(pOTEepHBIX COeAMHEHHMU. Bakuelimme conu amoMUHHS (XJIOpU,
cynbdar).

OcoOenHoctu cTpoeHue aroma kenesza. JKenezo B mpupoge. Baxkueimme pyasl xenesa.
[Tonyyenne uyryna u cramu. Oxcuasl u ruapokcuasl sxesnesa (1) u (11). Comu xenesa (1) u (I11).
Oo6napy>keHue KaTHOHOB KeJie3a B pacTBope. 3HaU€HHE COeTMHEHMI JKenesa.

Koppo3usi rasoBast (Xumudeckas) U 3JIEKTPOXMMHUYECKas. 3alUTa METAJUIOB OT KOPPO3UH.
Meramnsl B ipupojie. [lonarue o Meramnypruu. YépHas u uBetHast Metautyprus. [lupomerannyprus,
THIPOMETALUTYprusi, dieKTpoMeTanyprus. JlomeHHsni mpomecc. [lepepaboTka 4yyryHa B CTalib.
DIEeKTpOIN3 PacIUIaBOB.

JlabopaTropHble ONBITHI

* B3aumoseiicTue sxene3a ¢ pactBopom cyiabdara meau (11);

* [TonyueHne N3BECTKOBOM BOJBI U OIBITHI C HEW;

* [Tonyuenue ruapokcuaos xkenesa (1) u (11);

» KauecTBeHHbIE peakliuy Ha KATHOHBI JKEJIe3a.

IpakTnyeckmne padoThl

6. XKécTtkocTh BOABI U CIIOCOOBI €€ yCTpaHEeHMUS;

7. Penienne skcriepuMeHTaIbHBIX 3a7a4 10 TeMe «MeTalb».

XuMHsA U OKpYsKaKLIas cpeaa

Crpoenne 3emiu: sIpo, MaHTHs, 3€MHas Kopa, Jmrtocdepa, ruapocdepa, arMmocdepa.
Xumnueckuit coctaB 3emud. ['opHble mopoabl. Munepansl. Pynbl. OcanodyHble TOpHBIE HOPOIBI.
Ilone3HpIe HCKOMAeMBIE.

HcTtounukn  XMMHUYECKOTO 3arpsi3HEHUsS  OKpyKawled cpenasl. ['moGanbHble
JKOJIOTUYECKHE TMPOOJEMBI  YEJIOBEUECTBA: HAPYIICHHE OHOTCOXUMHUYECKUX  KPYrOBOPOTOB
XUMHUYECKUX DIIEMEHTOB, IMOTEIUIEHUE KIUMaTa, KUCIOTHbIE JOXIM U Ap. (O30HOBBIE JBIPHI.
MexayHapoaHOE COTPYAHHYECTBO B OO0JACTH OXpPaHbl OKPYKAIOMICH Ccpeapl OT XHUMHYECKOTO
3arps3HeHUs. «3enEHast XUMUS».

JlabopaTropHblie ONBITHI
* 13yuenue rpanura;
d HSy‘lGHI/IG MapKI/IPOBOK paSJ'II/I‘-IHI)IX BHUI0B HpOMI)IIHJ'IeHHI)IX 158 HpOI[OBOJ'II)CTBeHHI)IX TOBapOB.

O0oOmenne 3HAHUH MO XMMHM Kypca OCHOBHOM mkojabl. [loaroroBka B OcHOBHOMY
rocy1apCcTBeHHOMY dK3aMeHY

CrtpoeHue aToMa B COOTBETCTBUHU C IOJIO)KEHHEM XHMHUYECKOTO 3JEMEHTa B MEPUOIUYECKOU
cucreMe. CTpoeHHE BEILIECTBA: XUMHUYECKas CBA3b WM KPUCTAJUIMYECKAs PELIETKA. 3aBUCHUMOCTH
CBOMCTB, 00pa30BaHHBIX AJIEMEHTAMHU MPOCTBHIX BEIIECTB (METAJIOB, HEMETaUIOB, OJIAarOpPOJHBIX
ra3oB) OT IOJIOKEHHS DJIEMEHTOB B NIEPUOANYECKON cucTeMe. THUIONOorus HEOpraHM4eCKUX BEIIECTB,
paszeneHue ux Ha kiaccsl 1 rpynnsl. [IpeacraBurenn.

IIpu3Haky U yClIOBUs POTEKAHNS XUMUYECKUX peakuil. TUIOI0TUs XUMHYECKUX PEaKLUi 110
pa3IuYHbIM Npu3HakaMm. Peakunnu noHHoro ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

XHUMHUYECKUE CBOWCTBA IIPOCTBIX  BELIECTB. XapaKTEpHbIE XHMHYECKHE  CBOMCTBA
coJIe00pa3yoIUX OKCHIOB, THAPOKCUIOB (OCHOBAHUM, KUCIOPOICOAEPKALIUX KUCIOT U aM(OTEPHBIX
TUAPOKCHJIOB), COJIEH.

TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne i/m Ha3Banue y4eOHOI TeMbl KoauyecTBo yacos
1. HauanpHble TOHATHS M 3aKOHBI XUMHUH 19 g
2. Baknerinme npencraBuTen HEOPraHUYECKUX BEIIECTB. 194
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KonmdecTBeHHBIE OTHOIICHHS B XUMUM.

3. OcHOBHBIE KJIacChl HEOPTaHUYECKUX COEIMHEHUM. 124
4, [Tepuonuueckuii 3aKOH U MEPUOIUYECKAS CHCTEMA 94y
xumuueckux aemerToB .M. MengeneeBa. Ctpoenue

aToMma.

5. Xumudyeckas cBa3b. OKHCIUTENLHO-BOCCTAHOBUTEIbLHBIE 9y
peaKiuu.
Hroro: 68 u
9 KJIACC
Ne i/ Ha3Banue yue0HOIl TeMbI KoJsn4yecTBo yacos
1. [ToBTOpeHune u 06001IeHNE CBEICHUH IO KypCy 8 Kitacca. 54
XUMUYECKUE PEAKIINU.
2. XHWMHYECKHE PEAKIIUU B PACTBOPAX. 114
3. HemeTamisl 1 uX COSIMHCHUS. 294
4, Meraniel 1 uX coeTuHEHN. 154
S. XUMUS U OKpYKarollas cpeja. 3y
6. O06o001u1eHre 3HaHUH IO XUMUH 32 KypC OCHOBHOM ILIKOJIBI. 54
[ToaroroBka k OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY
(0I'9).
Hroro: 68 u
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