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MNOSACHUTEJIBHASA 3AIIMCKA

[IporpaMMa o XMMUM Ha ypOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHMs COCTaBJICHA HA OCHOBE TPEOOBAHUI K Pe3yJIbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBI OCHOBHOTO 00111ero oopasosanus, npeacraBieHHbXx B PI'OC 00O, a Taxke Ha ocHOBE (heepanbHOi pabodeii
MPOrpaMMBbl BOCITUTAHUS U ¢ YUETOM KOHLIEIIIIMY MPENnoiaBaHus yueOHOro nmpeaMera « XuMus» B 00pa3oBaTeIbHbIX Oprann3anusx Poccuiickoit
denepanuu.

[IporpamMma o xumMuu Aa€T npecTaBlIeHUe O LEesIX, O0IIeH cTpaTerui 00y4YeHMs, BOCIUTAHUS U Pa3BUTHS 00YYaIOIINXCs CPEICTBAMU y4eOHOTO
IpeMeTa, YyCTaHABIMBAET 00s3aTeNIbHOE MPEAMETHOE COIepKaHKe, IPEIyCMaTPUBACT pAaCIpeIeIeHHE ero Mo KJIaccaM U CTPYKTYPHPOBAHHE 11O
paszzesnaM U TeMaM [POrpaMMbl 10 XUMHHU, ONIPEAEIIsAeT KOJIMYECTBEHHbIE U KAUECTBEHHBIE XapaKTEPUCTUKHU COJAEPKAHUS, PEKOMEHTYEMYIO
MOCIIE0BATEIHHOCTh U3YUCHUS XUMHH C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JTOTMKU y4eOHOT0 IpoIecca, BO3PaCcTHBIX
0COOEHHOCTEN 00yUaromuxcs, orpeiessieT BO3MOXKHOCTH IIpeIMeTa JIJIs peanu3alii TpeOOBaHui K pe3yJibTaTaM OCBOEHHSI OCHOBHOM
o0pa3zoBaTenbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHus, a TaKkke TpeOOBaHUM K pe3ysbTaTaM 00y4eHHUs! XUMUH Ha YPOBHE
1enel n3y4yeHusl peMeTa U OCHOBHBIX BUAOB yUeOHO-IT03HABATEIbHOM AEATEIbHOCTH 00yUarolerocsi 0 OCBOEHUIO y4eOHOTO COAepKaHMSL.
3HaHUE XUMHHU CIIY>KUT OCHOBOH [ (hOpMUPOBAHHS MUPOBO33PEHUS 00YUAIOLIETr0oCs, €ro MpeICTaBIeHUl 0 MaTepualbHOM €MHCTBE MHpa,
BaKHYIO pOJIb UTPAIOT (POPMUPYEMbIE XUMHUEH MPEACTABIECHUS O B3aUMOIIPEBPALEHUSIX SHEPTUU U 00 SBOJIIOIIMH BELIECTB B IPUPOJIE, O MYTAX
pereHust r7100anbHBIX TPo0JIeM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIEBOI U HKOJIOTHUECKON OE30MaCHOCTH,
npo0JeM 3/IpaBOOXpaHEHUSI.

W3yuenune XumMuu:

CHOCOOCTBYET peanu3aliii BO3MOKHOCTEN AJIsi caMOpa3BUTHS U (OPMUPOBAHUA KyJIbTYPbI IMYHOCTH, €€ 001Iel 1 PYHKIIMOHAIBHON
IPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMHUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXcsl, HABBIKOB UX CAMOCTOSITENIbHON y4eOHOM e TeNbHOCTH,
HKCHEPUMEHTAIbHBIX M UCCIIEA0BATEILCKUX YMEHNUH, HEOOXOJMMBIX KaK B IOBCEAHEBHOM KU3HU, TaK U B TPOPECCUOHATILHOMN 1A TEIbHOCTH;
3HAKOMHT CO CIeIU(UKON HAyYHOTO MBIIIJICHHS, 3aKJIaIbIBA€T OCHOBBI 1IEJIOCTHOT'O B3IJIs1/1a HA €IMHCTBO MPUPOJIBI U YeJIOBEKa, SABIISIETCS
OTBETCTBEHHBIM 3TAIOM B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOIH IPaMOTHOCTH 00YYarOIIUXCs;

crocoOCcTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIICHHSI K €CTECTBEHHO-

HAYYHBIM 3HaHUSAM, K IPHUPOJIE, K YEIOBEKY, BHOCUT CBOIl BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHue 00yUaromuXcs.

JlanHble HampaBJIeHHs B 00yYeHUH XUMUU 00ecrieunBaloTcs crieuuKoi cofepxaHus yueOHOTo MpeaMeTa, KOTOPBIN SBIISETCS Me1arornuecku
aJlanTHPOBAHHBIM OTpa)keHHEM 0a30BOil HAyKH XMMHHU Ha ONPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHMsl OPUEHTUPOBAH HA OCBOEHUE O0YUAIOIIUMHUCS CUCTEMBI TEPBOHAYAIBHBIX TOHSATHIA
XMMHUHU, OCHOB HEOPTaHMYECKONW XUMHUHU M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX TOHSATHI OPraHUYeCKON XUMHH.



CrpykTypa conepskaHus IpOrpaMMbl 110 XUMHUH ¢(hOPMUPOBAHA HA OCHOBE CHCTEMHOT'0 MOAX0/1a K €€ uzyueHuro. ComeprkaHue CKIaabIBaeTCs U3
CUCTEMBbI MOHATUN O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI OHIATHHM 0 XUMU4eckoi peakuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpraHM30BaHbI 110 IPUHLIUITY [10CIIEI0BATENLHOIO PA3BUTHSI 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABIECHUI pa3HOrO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— NPEACTaBICHUHN 00 3JIEKTPOJUTHUECKON AUCCOMALIMM BEILIECTB B pACTBOPAX.

Teopernueckue 3HaHUS PaCCMaTPUBAIOTCS HA OCHOBE SMIUPHUUYECKU MOTyUYEHHBIX M OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MTOCIIEIOBATETILHO OT
OJIHOT'O YPOBHS K JIpYTOMY, BBIIIOJIHASA (DYHKUIUU OOBSICHEHHS U TPOTHO3UPOBAHUS CBOWCTB, CTPOEHMSI U BOBMOXKHOCTEHN MPAKTUYECKOTO
MIPUMEHEHHUS U MOJTYUYEHUS] U3YyYaeMbIX BEILIECTB.

OcBoeHme mporpamMMbl 0 XUMHUH CITOCOOCTBYET (POPMHUPOBAHUIO NPEACTABICHUS O XUMUYECKON COCTABIISIONICH HAyIHOW KapTUHBI MUPA B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IECHHOCTHOI'O OTHOILLIEHUS K HAYYHOMY 3HAHUIO U METOJaM II03HaHUA B HayKe. 3ydyeHre XuMuu MpOUCXOAUT C
IIPUBJICYEHUEM 3HAHUM U3 paHee U3YUEHHBIX Y4eOHbIX IpeameToB: «Okpyskarouuil Mup», «bruonorus. 5—7 knaceb» n «®Pusnka. 7 Kiaacey.

[Tpu n3yuyeHnHn XUMUU MPOUCXOANUT (POPMHUPOBAHNE 3HAHUNA OCHOB XMMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpbI. 3a7aua yueOHOro npeamMeTa COCTOUT B
(OopMHPOBAHNUN CHCTEMbl XUMHUYECKHUX 3HAHUN — Ba)KHEUIINX (haKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX MOJIOKEHUH, TIOCTYITHBIX 0000IIEeH
MHPOBO33PEHYECKOT0 XapaKTepa, si3bIKa HayKH, B

NPUOOLICHNN K HAyYHBIM METOAaM MO3HAHUS MPU U3YUYEHNUH BEIECTB U XUMUYECKUX peaKIfii, B GOPMUPOBAHUU U Pa3BUTUU MO3HABATEIIBHBIX
YMEHHI U UX IPUMEHEHUH B y4eOHO-T103HAaBATEIbHON U YyUEOHO-HCCIEA0BATEIbCKON IEATENbHOCTH, OCBOCHNUHN MTPABHII O€3011acCHOT0 O0paleHHs
C BEILIECTBAMU B IIOBCEIHEBHOM JKU3HMU.

[Ipu u3yueHur XMMUHU Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHMs Ba)KHOE 3HAUEHHUE IPUOOPENH TaKue LEeNH, KaK:

— (popMHpOBaHUE UHTEIUIEKTYAJILHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CAaMOOOPa30BaHHIO, COTPYIHUYECTBY, CAMOCTOSATEIbHOMY MPUHATHIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KHU3HU;

— HaIlpaBJICHHOCTh 00YyUEHHs Ha CHCTEMaTUYecKoe MPUOOIIEHHEe 00yJalOIMXCs K CaMOCTOSTEIbHOM 1M03HaBaTEIbHOM 1A TeIbHOCTH, HAYYHBIM
MeTOJIaM MO3HaHUs, (POPMHUPYIOIIMM MOTHBAIMIO U PAa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrieueHne yCIIOBUMA, CITOCOOCTBYIOMIMX MTPUOOPETEHUIO 00YUYAIOIIUMHICS OTBITa pa3HOOOPa3HOM JACSITEIHPHOCTH, TTIO3HAHUS U CAMOITO3HAHMSI,
KJIFOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHIINN), UMEIOINX YHUBEPCAILHOE 3HAUEHUE /ISl PAa3JINYHBIX BUJIOB AEATEIbHOCTH;

— ¢opmupoBanue o0uIei GyHKIHOHATBHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHCJIE YMEHUIN OOBSCHITH U OLIEHUBATh SBJICHUS
OKpY’KaIOIIero MUpa, UCIIOJIb3Ysl 3HAHUS U OIBIT, MOJYUYSHHbIE IPU U3yUYEHUH XUMUU, IPUMEHATh UX NP PEIIEHUH MPOOJIeM B TOBCETHEBHOM
KU3HU U TPYJIOBOM JESATEIBHOCTH;

— (popmupoBanue y 00y4aronXxcsi TyMaHUCTHUECKUX OTHOIICHHUN, TOHUMAHUS [ICHHOCTH XUMHYECKUX 3HAHUH I BEIPAOOTKHU 3KOJIOTUYECKH
11e1ec000pa3HOro MOBEACHUS B ObITY U TPYIOBOM JESTEILHOCTH B LIESX COXPAHEHUS CBOETO 37J0POBbS M OKPY KaIOIIEH MPUPOIHON CPEIbL;



— pa3BUTHE MOTHBALMU K 00YUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO HA OCHOBE YCBOEHHUS 00IIEUETIOBEUECKUX LIEHHOCTEH,
TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO U HAMIPABICHHOCTH JAIbHEHUIIEr0 00yUeHUsI.

OO111ee 9ncI0 9acoB, OTBEAEHHBIX ISl U3YYCHUSI XUMHUU HA YPOBHE

OCHOBHOT0 00111eT0 00pa3zoBanms, coctaiseT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B Hezielo), B 9 kiacce — 68 4acoB (2 yaca B HEJEINIO).

PaGouas nporpaMmMa cocTaBjieHa HA OCHOBe:

e Xwumwus: §8-11 Kacchl: MporpamMmel IIst 0011e00pa30BaTEIbHBIX YUPEKACHUH K KOMIUIEKTY YYEOHHKOB, CO3/ITAHHBIX MOJ PyKOBOJICTBOM
I'abpuensua O. C. 2-¢ uzn., crepeorun. M.: [Ipoda, 2010. — 92 c.

e Xwumwus. Paboune nporpammer. [Ipeamernas munus yueonukoB O.C. 'abpuensna, N.I'. Octpoymoa, C.A. CnagkoBa. 8-9 Kiacchl:

yaeOHOoe rmocobue s obmeodpazoBatenbubix opranuzaiuii/ O.C. Tadbpuensa, U.I'. Octpoymos, C.A. CnankoB — M.: [IpocBemnienue,
2019.

PaGouasi nporpaMmMa OpMeHTHPOBAHA HA YYEOHUKMU:

0O.C. TI'abpuensn, U.I'. Octpoymos, C.A. CraakoB. Xumusi. 8 Kiacc: y4eOHUK i 001eo0pa3oBaTeIbHbIX OpraHu3anuii/— 3-e u3a.— M.:
IIpocenienue, 2024.

0O.C. TI'abpuensn, U.I'. Octpoymos, C.A. CrnaakoB. Xumus. 9 kiacc: ydeOHUK 111 001eo0pa3oBaTeIbHbIX OpraHu3anuii/— 2-¢ u3a.— M.:
IIpocenienue, 2024.

OcHOBHOE coJiepKaHNE aBTOPCKOM MPOrpaMMBbl OJHOCTBIO HAIIIO OTPa)KEHUE B JAaHHOH pabouell mporpamme.
Ien kypcea:

. Dopmuposanue y ydamuxcs 11eJIOCTHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

Pa3zeumue mno3HaBaTEIbHBIX HHTCPCCOB, HWHTCJUICKTYAJIbHBIX W TBOPUYCCKHUX CIIOCOOHOCTEH ydamuxcsa B HPOHCCCC U3YUYCHHUA
XUMHUYECKOH HayKun Hu e€ BKIaJa B COBpCMCHHLIﬁ HAay4YHO - TEXHUYSCKUI Iporpecce; (I)OpMI/IpOBaHI/IC BaXXHEHMIIINX JOTHYECKHX onepaunﬁ
MBIIIJICHUA (aHaJ'II/IS, CHHTC3, O606IJ_ICHI/IC, KOHKpCTU3alus, CpaBHCHUC U )Ip) B IpOHCCCC NMO3HAHUA CUCTCMbI BaXKHEHIITHX HOHSITPII>'I, 3aKOHOB "
TeOpI/Iﬁ 0 COCTaBC, CTPOCHUU, CBOMCTBAxX U IMPUMCHCHUHN XUMHNYCCKUX BCILCCTB.

Bocnumanue yOSKIEHHOCTH B TOM, YTO NMPHUMCHCHHE IOJYYCHHBIX 3HAHWW M YMEHHUW IO XUMHUH SIBISETCS OOBEKTHBHOMN
HE0OXOAMMOCTBIO /T 0€30MacHON pabOThI C BEIIECTBAMHU M MaTepuajlaMi B ObITY U Ha TTPOU3BOJICTBE.

. Ilpoexmuposanue u peanuzayusa BBHITYCKHUKAMU OCHOBHOMW IIKOJIBI JMYHOM 00pa3oBaTeNbHOM TpPaeKTOpUU: BHIOOp MpoQuiis



00ydYeHHs B CTapIIeH MIKOJIE UIH MPOPECCHOHATHHOTO 00pa30BaTEILHOTO YUPEKICHUS.
. Osnadenue KnwuegbMu KOMHEMEHUUAMU: YIeOHO-TIO3HABATEILHBIMHA, WH(GOPMAIMOHHBIMH, [EHHOCTHO-CMBICIIOBBIMH,
KOMMyHI/IKaTI/IBHLIMI/I.
JIJIst TOCTHKEHMS 3TUX IIeJIeH B Kypce XMMHUU Ha CTYNIEHH OCHOBHOT'O OOIIETO 00pa30BaHUS PEIIAIOTCS CIICIYIONINE 3aJau:
- (opMupylOTCS 3HAHHS OCHOB XMMHMYECKOW HAyKH — OCHOBHBIX (DaKTOB, TOHSATHHA, XMMHYECKUX 3aKOHOB U TEOPUH, BBIPAKEHHBIX
MOCPEACTBOM XMMHUYECKOI'O SI3bIKA;
- pasBuBaroTCs yMeHus HaOmoaaTh 1 OOBACHAIOT XUMUYECKUE SIBJICHUS, POUCXOASIINE B IPUPOE, Ta0OPATOPHBIX YCIOBHIX, B OBITY U Ha
IIPOU3BO/ICTRBE;
- TpUOOpETaloTCs CIeNUANIbHBIC YMEHUS M HaBBIKM 10 O€30IacHOMY OOpAIlCHHI0 C XWMHUYECKMMH BEIECTBAMHU, MarepHajaMu U
poIeccamu;
- GopmupyeTcsi TYMaHHCTHYECKOEC OTHOIICHUE K XMMHH KaK TPOU3BOAMTEIBHOW CHJIE OOINECTBA, C IOMOIIBI0 KOTOPOH peIIaroTCs
TJI00aTbHBIC TTPOOJIEMBI YEIIOBEUECTBA;
- OCYILECTBIISIETCS MHTETPALlAsl XUMAYECKOW KapTUHBI MUpPa B €IMHYIO HAYYHYIO KAPTHHY.

Conep:xanue y4eOHOI0 npeamera
Y4ye0OHo - TeMaTHYEeCKHH IJIAaH M0 XUMHH 8 Kiiace

Paznen HaumenoBanue pa3aesioB (Tem) KoaunuecTBO yacon B TOM umciie HA IpOBeAeHUE
110 IporpamMmme IIpakTyecknx pador KoHTposbHBIX
pador
8 knacc

I HauanbHble MOHATUSA U 3aKOHBI XUMHUH 21 3

I Baxwneimue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB. 18 3
KonuuecTBeHHbIE OTHOIICHUS B XUMUH

I1I OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEUHEHNI 10 1

1A% Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema 8
xumudeckux anemeHtoB [[. M. MenzaeneeBa u ctpoeHue
aToMa

\% XnuMuyeckas CBSI3b. OxucauTeNbHO - 11
BOCCTaHOBUTEJIbHBIE PEAKLIUU




Hrtoro

68

TeMmaTHu4yeckoe IJIAHUPOBAHHUE C ollpeaec/IEHHEM OCHOBHbBIX BUA0B y‘leﬁHOﬁ AeATE/JIbBHOCTH 110 XMMHUH 8 kiacc

HaszBaHue TemMbl Yacpl no JlaGopaTopHbie ONbITHI IIpakTnuyeckune padoTbl KounTtpoabHbie padoThl
paboueit
nporpamme
HavanbHbie 21 Nel. 3nakomcTBO C

IIOHATHUA W 3aKOHBbI
XUMHNHU

1. O3HaKOMJIEHHE C KOJIJIEKIMEN J1abopaTOPHON NOCYIbI.

2. IlpoBepka mpubopa ans  TOJAy4YeHUS Tra3oB  Ha
TEPMETUYHOCTD.

3. O3HaKOMIIEHHE ¢ MUHEpaJlaMH, 00pa3yIOLMMH I'PaHHT.

4. llpuroroBieHHe reTEpOreHHOM CMECH MOPOLIKOB CEphbl U
JKeJle3a U UX pa3JesIeHue.

5. B3aumoneicTBHEe pacTBOPOB XJOPHUIAOB U MOAMIOB KaJIHs
C pacTBOpOM HMTpaTa cepedpa.

6. Ilomydyenune runpoxcuaa meau(Il) u ero B3anmoeicTBue ¢
CEpPHOM KUCIOTOM.

7. B3aummopeiicTBre pacTBOpa COMbI C KUCIOTOM.

8. IlpoBepka 3akOHa COXpaHEHMsI MacChl BEILIECTB Ha
IIpUMeEpPE B3aUMOJAEHCTBHUS IEIOYN U KUCIIOTHI.

1a00paTOPHBIM
obopynoBanueM. [IpaBuna
TEXHUKH O€30MacHOCTH MPH
paboTe B KaOMHETE XUMUH;

Ne2. Habmonenue 3a
ropsILel CBEYOi;

Ne3 . AHanu3 NOYBEL.




9. IlpoBepka 3akoHa COXpaHEHHUs MacChl BEUIECTB Ha
IpuMepe B3auMoaencTBU mEnoun u coau xenesa (I1I).

10. Pa3yiokeHue mepokcuaa BOIOPOJA € MOMOIIBIK) OKCHIIA
maprasnma (IV).

11. 3aMenieHue *ene30M MeIu B METHOM KYyIOpOce.

Baxueiiue 18 12. TlomyTHeHHe WH3BECTKOBOM Bojabl mHpu npomyckanuu | Ned. Ilomydenue, cobupaHue
IIpEJICTaBUTENN YTJIEKUCIIOro rasa. Y pacro3HaBaHue KUCIOPO/a;
HEOPraHUYECKUX 13. Ilomyuenue Bojopona B3aumojeicTBueM uLuHKAa U | NeS. [lomydenue, cobupanue
BELIECTB. COJISTHOM KHUCIIOTBHI. Y pacro3HaBaHuE BOJIOPOA;
KonnuecTBeHHbie 14. Pacrio3HaBaHuE KUCIOT MHAUKATOPAMH. Ne6. [IpuroroBnenne
OTHOIIEHUSA B 15. 3mMeHeHue OKpacKy HHIUKATOPOB B IIEIIOYHON CpEJIe. pacTBOpoOB  CcoJieli C  HUX
XUMUU 16. Os3HakomjeHHE€ C T[penapaTaMd JOMAIIHEH WM | 3aJlaHHON MacCOBOM JI0JIEH.

IIKOJIBHOM amnTeYKu — pPAacTBOpAMU MEPOKCHA BOJIOPOJA,

CIIMPTOBOM HACTOMKH MOJa M HAIIATBIPHOTO CIIUPTA.
OCHOBHBIE  KJIACCHI 10 17. B3aumoeicTBHEe OKCHIA KaJbIIHA C BOJOM. Ne7 Pemenne
HEOPTaHUYIECKHX 18. [TomyTHEHNE U3BECTKOBOM BOJIBI. JKCIIEPUMEHTAIBHBIX 33144
COCIMHEHU I 19. Peaknus HelTpanuzamum.

20. ITonyuyenune runpokcuna meau (II) u ero B3aumoneiicteue

C KHCIIOTOM.

21. Paznoxenue ruapokcuaa meau (1) mpu marpeBanum.

22. B3auMopeicTBrE KUCIIOT C METAJIJIaMHU.

23. B3auMopeicTBrE KUCIIOT C COJISIMHU.

24. O3HaKOMJIEHHUE C KOJJIEKIIMEN COei.

25. B3aumogeiictBue cynbdata meau(Il) ¢ xemnesom.

26. BzauMoneiicTBre COJIEH C COJISIMU.

27. I'eneTndeckas CBA3b Ha IPUMEPE COCAMHEHUN MEU.
[Tepuoanueckuit 8 28. [lomyuenne amMpOTEPHOrO0 THAPOKCHAA M HCCIIEIOBAaHHUE
3aKOH u €ro CBOMCTB.

[Tepuonnueckas




CUCTEMA XUMHUYCCKUX
anemento JI. W.
Menngeneena "
CTPOEHHUE aToMa

XuMHYecKasi CBS3b. 11 29. U3roToBieHrne MOJEIU, WUIOCTPUPYIOIIEH CBOMCTBA
OKHCIIHUTETEHO - METAJITTNYECKON CBS3H.

BOCCTaHOBUTEIIHHBIC
peakiuu

Uroro: 68 29 7 0

Coaepixkanue nporpamMmbl
Xumus 8 kiace
(68 uacos, 2 yaca B HeJ1eJ110)

Tema 1. HauanbHble NOHSTHS U 3aKOHBI XUMUHU — 21 yac

Tena u BemectBa. CBOMCTBa BellecTB. JTaJlOHHbIE (U3NYECKHE CBOICTBA BellecTB. MaTepuasibl U MaTepuaioBejeHue. Poib XxuMuu B
KHM3HU COBpEMEHHOT0 ob1iecTBa. OTHOIIEHHE 00IIeCTBA K XUMHUH: XeMopmIns 1 xeMo(poOusi.

Mertoab! u3yyenus xumun. Habmoaenue. Dxcnepument. Monenuposanue. Mojienu MarepraibHble U 3HaKOBBIE I CUMBOJIbHBIE.

["a3bl. XKunkoctu. TBEpasie BemecTBa. B3anMHble mepexopl MEXy arperaTHbIMH COCTOSIHUSIMU BEILECTBA: BO3TOHKa (CyOiaumarus) u
necyOnuMalnis, KOHASHCalus U UCTIapeHe, KpUCTAITN3alus U IIaBJIeHHeE.

Ouznyeckue sBiaeHUs. YncThle BellecTBa U cMecH. ['OMOTreHHble M TreTeporeHHble cmecu. Cmecu razooOpasHble, KHUIKHE U TBEPAbIE.
CriocoObl  pa3zieneHusi CMecel: TMeperoHka, WM JUCTWULIIMS, OTCTauBaHWe, (QWIBTPOBAHME, KPUCTAINIM3ALMsS WU BbIIapUBaHUE.
Xpomarorpadus. [IpumeHeHne 3Tux crnoco0oB B 1aOOPaTOpHON MPAKTHKE, Ha TPOU3BOJICTBE U B OBITY.

XVUMHYECKHE IEMEHTHl. ATOMBI M MoJieKynbl. IIpocTeie M ciokHblE BemiecTBa. AJIIOTPONHs Ha NpuMepe Kucinopoga. OCHOBHbIE
I0JIOKEHUS aTOMHO - MOJIEKYJISIpHOTO yueHus. MoHsl. BelecTBa MONEKYIIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

3Haku (CUMBOJIBI) XMMHYECKUX 3JeMeHTOB. MHpopMalus, KOTOPYI0 HECYT 3HAKHM XHMHYECKUX 3JIEMEHTOB. DTHMOJIOTHS Ha3BaHHMA
HEKOTOPhIX XHMHYECKHUX 3ieMeHTOB. llepmommueckass Tabmuua xumuueckux osiemeHToB JI. W. MengeneeBa: KOPOTKOMEPUOIHBIN H
JUTMHHOTICPUOAHBIN BapuaHThl. [lepuoss! u rpyniel. ['1aBHas n moboyHas nmoaArpymmsl, Wik A- u b-rpynmel. OTHOCUTENIBHAS aTOMHAs Macca.




Xumnueckue Gopmynsl. Manekcsl u kodpdunuentsl. OTHOCHTENbHAS MOJIEKYJIsipHas Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTa B
coeauneHun. MHpopmanus, KOTOPYIO HECYT XUMHUUECKUE (POPMYIIBI.

BanentHocth. CTpyKTypHBIE (QOpPMYIBI. XUMHUYECKHE SJIEMEHTHI C IOCTOSHHON M TMEPEeMEHHON BAJICHTHOCTHIO. BwiBOA (opmyris
COeMHEHUs 10 BajeHTHOCTH. OmnpeneneHue BaICHTHOCTH XUMHUYECKOTO JIeMeHTa 1o ¢opmysie BemecTBa. CocTaBieHne Ha3BaHUM COEAMHEHHM,
COCTOSIILMX U3 JBYX XUMUYECKHUX AJIEMEHTOB, I10 BaJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTAaBa BELIECTB.

Xumuueckue peakiuu. PeareHTsl v npoayKrbl peakuuu. IIpu3Haky XMMHUYECKUX peakuui. YCIOBUSA UX MPOTEKAHUS U IPEKpalleHHUs.
Peakuuu ropenus. DK30TepMUUECKUE U IHAOTEPMUUYECKUE PEAKLIUH.

3aKOH COXpaHEHHs Macchl BellecTB. XUMUYeckue ypaBHeHUs. CocTaBlieHHE XMMHUYECKUX ypaBHeHUH. MHopmaius, KOTopyro HecET
XUMHUYECKOE YpaBHEHHUE.

Krnaccudukanys XuMH4eCKUX peakifil 10 COCTaBy M YMCIy PEareHTOB U NPOAYKTOB. THUIlbI XMMHUYECKUX peakuuid. Peakunu coenunenus,
paszioxkeHus, 3ameleHus u oomena. Karanuzaropsl u karanus.

JlemoHCTpanuu
* Komrekuust MaTepuanoB U U31€IUN U3 HUX.
*  Mogenu, ucnoab3yeMble Ha ypokax (PU3MKH, ONOJIOTHUH U Teorpaduu.
*  OObEMHBIE U IAPOCTEPHKHEBBIE MOJIETTN HEKOTOPHIX XUMUUECKHUX BEIIECTB.
*  Mopenu KpUCTaNIMYECKUX PEIETOK.
* CoOupanue mpudopa AJis MOTyUYEHHUs ra3a U MPOBEpKa €ro Ha TePMETUYHOCTD.
* Bosronka cyxoro jibja, Hoja win HadTaluHa.
* ArperaTtHble COCTOSIHUSI BOJBI.
* Pa3nenenue qByX HECMEIINBAIOIINUXCS KUIKOCTEH C TOMOIIBIO AETUTENbHON BOPOHKH.
* Jluctumnsitop u ero padora.
* VcranoBka mia GpriibTpoBaHus U e€ padoTa.
* VYcraHoBKa /s BeIapuBaHUs U €€ padoTa.
* Komnekuust ObITOBBIX TPUOOPOB 17151 GUIBTPOBAHUSI BO3IyXa.
* Paznenenue Kpacsiero BemecTna uoMacrepa ¢ mOMOIIBI0 OyMaKHOU XpoMaTorpadum.
*  Mojenu aJuIOTPOMHBIX MOAU(PHUKAIUN YTIIEPOAa U CEPHI.
* Ilosydenue o30Ha.
[ToptpeTst .41 bepuenunyca u JI.1. Menneneena.



* KopoTkoneprnoaHslii U JUIMHHONIEpUOAHBIN BapuaHThl Ileprnoaunyeckon cucremsl /1. 1. Menneneesa
* KoHcTpyHnpoBaHHE IAPOCTEPKHEBBIX MOJEIIEH MOJIEKYJI.
* Amnnapat Kunna.
* Paznoxenue Ouxpomara aMMOHHUSI.
* T'opeHue cepbl U MarHMEBOM JICHTHI.
* Tloptpetrsl M. B. JlomonocoBa u A. JI. JlaBya3be.
*  OnpIThl, WUTIOCTPUPYIOLIUE 3aKOH COXPAHEHHS MacChl BELLIECTB.
* Topenue pochopa, pacTBopeHHe MPOIyKTa TOPEHUS B BOJIE U HCCIIEAOBAaHUE TIOTYUYEHHOTO PACTBOPA JIAKMYCOM .
* BsaumopeiicTBUE COJITHON KHCIIOTBI C LIUHKOM.
* Tlonmyuyenue ruapoxcuaa meau (I1) u ero pasnoxeHue npu HarpeBaHUH.
JlabopaTopHbie ONBITHI
O3HakoMJIeHHE ¢ KOJUIEKLUeH 1abopaTOpHOI MoCyabl.
ITpoBepka mpubopa i NOJyYeHHs I'a30B HA TePMETUYHOCTb.
O3HakOMJIEHHE ¢ MUHEpaJaMH, 00pa3yOUIMMH TPAHHUT.
[IpuroroBneHne reTeporeHHON CMECH IOPOIIKOB CEPBI U JKEJIE3a U UX Pa3/ACIICHUE.
B3aumoseiicTBue pacTBOpOB XJIOPUIOB U MOJIUIOB Kallusl C paCTBOPOM HHUTpaTa cepedpa.
[Tonyuenne runpokcuna meau(Il) u ero B3aumoelicTBre ¢ CEpHONU KUCIOTOM.
B3aumopeincTeue pactBopa cobl ¢ KUCIOTOM.

O N s W=

[IpoBepka 3aK0Ha COXpAHEHUSI MACChI BEILIECTB HAa MPUMEPE B3aUMOICUCTBUS MIETOUYH U KUCIOTHI.
9. TlpoBepka 3aKOHa COXpaHEHUS MAcChI BEIIECTB HA MPUMEpe B3auMOIeHCTBUS mEnouu u conu xkenesa (I11).
10. PaznosxeHue nmepokcuaa BOAOPOa ¢ MOMOIIbI0 okcuaa Maprania (IV).
1 1.3amerenue xene3oM MeH B MEITHOM KyIIOPOCE.
[TpakTuueckue paboThI
1. 3HakoMcTBO ¢ TabopaTopHbIM 00opyaoBaHueM. [IpaBuia TexHuku 6e30macHOCTH Mpu paboTe B kabuHeTe XuMuu. HekoTopeie BUIBI padoT.
2. HalGmronenue 3a ropsiei CBEUOil.
3. AHa/i3 OYBBIL.
Tema II. Baxxneimume npeacTaBuTe M HEOPraHMYeckux Beniects. KonmrmyecTBeHHbIE OTHOIIEHUs B XUMHUHU — 18 yac
CocraB Bo3ayxa. [TonsTre 06 00bEMHOM 0JIe KOMITOHEHTA MPUPOTHON Ta30BOM cMecu — Bo3ayxa. Pacuér o0péMa KoMIoHeHTa



ra30BOM CMECH 10 €r0 00BEMHOM J0JI€ U HA00OPOT.
Kucnopon. O3o0m. [Tonydyenue kucnopona. Codupanue u pacro3HaBaHUE KHCI0po1a. XUMHUECKHE CBOMCTBA KUCIOPOAA: B3aUMOJICHCTBUE C
MeTaJlJlaMHi, HEMETaJlJIaMU U CJIO’KHBIMU BelllecTBaMu. [Ipumenenue kucinopoaa. KpyroBopot kucioposia B pupoie.
Oxcunel. ObpazoBanue Ha3BaHUH OKCHIOB 10 WX popmyrnam. CocraBienue GopMys OKCHUIOB 10 UX Ha3BaHUSM. [IpencTaBuTe I OKCUIOB:
BOJIA M YIJIEKUCIIBIN ra3, HeraléHast U3BecTb.
Bonopon B npupoae. dusnyeckrne 1 XMMUYECKHUE CBOMCTBA BOJOPOAA, €0 MOJYyYEHHUE U IPUMEHEHHUE.
Kucnotsl, ux cocraB u knaccudukarnus. Muaukaropsl. Tabnuna pactBopuMoctu. ConsiHast U cepHasi KUCIIOTHI, X CBOMCTBA U
IIPUMEHEHUE.
Comnn, ux cocraB u Ha3BaHUA. PacTBopuMocTh conelt B Boje. [IpencraBurenu coseii: Xmopua HaTpusi, kKapooHat HaTpus, Gocdar KaabIus.
[Tocrosinnas ABoraapo. Konnuectso Bemectsa. Moinb. Monsipaas macca. KpaTHble eJUHHUIIBI M3MEPEHUSI KOJIMUECTBA BEIlECTBA —
MUJUIUMOJIb U KHJIOMOJIb, MUJJTUMOJISIPHAs] U KMJIOMOJISIPHAs: MacChl BELIECTBA.
Pacuérbl ¢ ncrosnb30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBA», KMOJISIPHASL Maccay, «IIOCTOSIHHAsE ABOTapoy.
3akoH ABoraJipo. MomnsipHblii 00bEM razoo0pa3Hbix BelecTB. OTHOCUTENbHAS MIIOTHOCTh OJJHOTO Ta3a MO APYTOMY.
KpatHble eAMHUIBI U3MEPEHUS] — MUJUTUMOJISIPHBINA M KMJIOMOJISIPHBIN 00beMBbI Ta3000pa3HbIX BEIIECTB.
Pacuétsl ¢ nucnoab30BaHUEM MOHATHH «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJIIPHBII 00beM ra3oBy, «IOCTOSIHHAs ABOTaJIpoy.
Pacuétsl ¢ ncnonb30BaHNEM MOHATHH «KOJMYECTBO BEIIECTBA», «MOJISIPHAS MAaccay, «MOJIIPHBIN 00BEM razoBy», «4UCiI0 ABOTaIpoO».
I'unpocdepa. KpyroBopot Bojibl B ipupoae. Pu3ndeckrue 1 XMMUYECKHE CBOMCTBA BOJIbI: B3aUMOJICHCTBUE C OKCHAMHU.
OcHoBaHusl, ux cocraB. PacTBOpUMOCTh OCHOBaHMU B Bojie. M3MeHeHue OKpacku MHAMKATOpPOB B IeiaoyHou cpexae. IlpeacraBurenu
IesIouei: TUIPOKCHU/IbI HATPUS, KNS U KaJIbIHs.
PactBoputens m pactBopéHHOe BemecTBO. PactBopbl. PactBopenue. I'muapatel. MaccoBasi 10 pacTBOPEHHOrO BemlecTBa. Pacyérsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSTHSI «MaccoBast J0JIs1 PACTBOPEHHOTO BEIIECTBAY.
JlemoHCTpanuu
* OmnpeneneHue coiepKaHMsI KUCIOPOAA B BO3IyXe.
* [TlonydeHne kucaOpoa pas3iioKEHUEM IIEPMAHraHaTa Kajlus U IepoKcuia
BOAOpPOJA.
* (CoOupaHue METOJIOM BBITECHEHHS BO3yXa U BOJBI.
* Pacno3HaBaHuE€ KMCIOPOJA.
* Topenne maraus, xenesa, yris, cepsl U pocdopa B KUCIOPOJE.

e Komaekims OKCUIOB.



* IlonyueHue, cobupaHue U pacrio3HaBaHUE BOJOPOJIA.
* T'openue Bomopoza.
* BzaumoneiictBue Bonoposa ¢ okcugom meau(Il).
e Kosekuus MUHEpaJIbHbIX KUCIOT.
* [IpaBuio pa3baBieHus: cepoil KUCIOTHI.
¢  Komaekuus cosen.
* Tabnuua pacTBOPUMOCTH OCHOBAHMI, KUCJIOT U COJIEH B BOJIE.
* HexkoTopble MeTaILIbl, HEMETAJIJIbI U COEAMHEHUS KOJTMYECTBOM BelllecTBa B 1 MOJIb.
*  Mopaenbs MOJSIPHOTO 00BEMa ra3000pa3HBIX BEIIECTB.
JIaGopaTopHbIEe ONBITHI
12. ITomyTHEHME U3BECTKOBOW BOJIbI PU MTPOIYCKAHUU YTJIIEKUCIIOTO Ta3a.
13. Ilonyuenue Bogopoia B3aUMOACUCTBUEM LIMHKA U COJISTHOM KMCIIOTBHI.
14. Pacrio3HaBaHuE KUCIOT HHIUKATOPAMH.
15. I3MeHeHre OKpacKd UHANKATOPOB B IIETIOYHOM Cpejie.
16. O3HakoMJIEHHE C TIpenapaTamMy JOMAIIHEW WA MIKOJBHON alTeyKu — PacTBOPaMH MEPOKCHUIa BOAOPO/Ia, CIIMPTOBON HACTOMKH MO/
Y HalIaTBIPHOT'O CIIUPTA.
[TpakTuyeckue paboThI
4. Tlomyuenue, coOMpaHue U PaCIO3HABAHUE KUCIOPO/A.
5. Tlomyuenue, cobupaHue U pacro3HaBaHHE BOJIOPOJA.
6. IlpuroroBieHne pacTBOPOB COJIEN C UX 3aJaHHON MaccOBOH J10JIEH.
Tema III. OcHOBHBIE KJIACCHI HEOPraHUYECKHUX coeAuHeHni - 10 yac
O06o00menne cBeIeHnit 00 OKCHIaX, UX KIacCu(pUKAINK, Ha3BaHUSIX U cBOMCTBax. CriocoObI OTyYeHHS OKCHIOB.
OcHoBaHusl, UX KJaccU(pUKalus, Ha3BaHUS U CBOIicTBa. B3aumoseicTBue ¢ KUCI0TaMu, KUCIOTHBIMU OKCHJIAMHU U COJIIMU. PazioxeHue
HEpAacTBOPUMBIX OCHOBaHHMH. CIIOCOOBI MOITy4YeHNs OCHOBAHUH.
Kucnorsl, ux kmaccudukanus u HazaHus. OOIMEe XUMHYECKHE CBOWMCTBAa KHUCIOT. B3ammojeilicTBue KHCIOT C MeTajulaMHu.
DNEKTPOXUMHUYECKUN Psii HAIPSDKEHUH MeTa/ioB. B3aumoaeiicTBie KUCIIOT ¢ OKCUAAMH METAJJIOB.
B3anMoznencTerue KUCIOT C OCHOBAaHUSIMHU — PEaKLUs HEUTpanu3auuy. B3auMoaeicTBUe KUCIOT € COJISIMH. ITonyuenue
0ECKUCIOPOAHBIX



Y KHCIIOPOJICOACPKAIINX KUCIIOT.
Counu, ux knaccuduKanus U CBOMCTBA. B3anmoeiicTBre coyeld ¢ MeTauiaMu, 0COOCHHOCTH 3TUX peakiuid. BzanMopeiictBue coneil ¢

COJISIMH.

['eneTnueckue psabl MeTauia U HeMeTalula. ['eHeTnyeckas CBsi3b MEXK/y KjacCaMy HEOPTraHUYECKUX BEIIECTB.

JlabopaTopHbIe ONBITHI

17. B3aumoaelcTBre OKCHUIA KaJIBIHA C BOIOH.

18. ITomyTHEHME U3BECTKOBOM BOJIBI.

19. Peakuus HeWTpanu3auu.

20. ITomyuenue rugpokcuaa meau (11) u ero B3aumopeicTBue ¢ KUCIOTOM.
21. Paznoxenue ruapokcuna meau (I1) mpu nHarpeBanuu.
22. B3aumoeicTBrUe KUCIOT C METAJIAMU.

23. B3aumoeicTBrUE KUCIIOT C COJISIMU.

24. O3HaKOMJIEHUE C KOJUIEKIINEHN COJe.

25. Bzaumogeiicteue cynbdata meau(Il) c sxenesom.

26. BzanmopeiicTBre coiel ¢ COJISIMHU.

27. 'eHeTnyeckas CBA3b HAa MPUMEPE COSAUHEHUN MEH.

[IpakTueckue paboThI

Pemrenue skciepuMeHTABHBIX 3a71a4.

Tema IV. Ilepnoanueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux snemeHToB/]. M. MenzaeneeBa u crpoenue atoma — 8 yac
EcTrecTBeHHBIE ceMelCcTBAa XUMUUYECKHUX JIEMEHTOB: IIIEJIOYHBIE W IICIIOYHO3EMETbHBIE METAJUIbl, TaJIOTeHBI, MHEPTHHIC (OJaropoHbIe)
ra3el. AM(poTepHOCTh. AM(DOTEPHBIE OKCUBI U THAPOKCH IBI. KOMITIIEKCHBIE COTH.

Otkpertue Jl. U. Menneneessim Ilepuoanueckoro 3akoHa v cozianue uM llepuoandeckoil CHCTEMbl XUMUYECKUX DJIEMEHTOB.

AToMmbl Kak ¢dopMa CYIIECTBOBAHHS XUMUYECKUX dJeMEHTOB. OCHOBHBIC CBEIEHHUS O CTPOCHHUU aTOMOB. JlOKa3aTenbCTBa CIOXKHOCTHU
cTpoenus aromoB. OnbITel Pezepdopaa. [Inanerapuas Moaenb CTpoeHUs aToMa.

CoctaB aTOMHBIX si€p: MPOTOHBI, HEUTpPOHbI. OTHOCUTENbHAs aTOMHas Macca. B3auMOCBSI3b MOHSATUN «IPOTOHY», «HEUTPOHY,

«OTHOCHUTEJIbHAsI aTOMHAs Maccay.

Muxkpomup. DnekTpoHbl. CTpOE€HHE 3JIEKTPOHHBIX YPOBHEW aTOMOB XUMHYECKHX 3y1eMeHTOB NeNe 1-20. Ilonsitme o 3aBepHIEHHOM

AIEKTPOHHOM ypPOBHE.

N3otombl. ®usmueckuit cmpicn cuMBoduku Ilepuommdeckoit cuctembl. CoBpeMeHHas (opmynupoBka Ilepuoanueckoro 3akoHa.



V3MeHeHus CBOMCTB 3JIEMEHTOB B MEPHOJIaX U TPYIIAX, KaK (YHKIUS CTPOCHHS SJICKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepucTHKa 3JIEMEHTA-METAJJIA U JIEMEHTa-HEMETAIUIA 110 UX IMOJ0XKEHUIO B [leproinueckoil cucteMe XMMUYECKUX AJIEMEHTOB /Jl.
H. Menneneena.
JlemoHCTpanuu
*  Paznuunbie hopMbl TAOIHI] TIEPUOANIECCKON CHCTEMBI.
*  MogaenupoBanue noctpoenus [lepuoguyeckoii cuctemsl . 1. Menaeneena.
*  Mopenn aTOMOB XMMHYECKHX 3JIEMEHTOB.
* Mopaenu aTOMOB 3JIEMEHTOB 1—3-T0 1Iepro10B
JlabopaTopHbIe ONBITHI.

28. Ilomyuenue ampOTEpPHOTO THIPOKCH 1A U UCCIIEAOBAHUE €r0 CBOWCTB.
Tema V. Xumnueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC peakiiu — 11 gac

WNonnas xumuyeckas cBs3b. MIoHbI, 00pa3oBaHHbIE aTOMaMHU METAIJIOB U HEMeTaioB. CxemMbl 00pa30BaHUs HOHHOW CBSI3U JJIsi OMHAPHBIX
coequHeHMi. MIoHHbIE KpUCTAUTMUECKHUEe PEHIETKH U (PU3MUeCKHe CBOMCTBA BEIIECTB C 3TUM THIOM peméTok. [ToHsaTre o ¢popmMynbHO# eanHuIe
BCIIIECTBA.

KoBasienTHast Xxumu4eckasi CBsIi3b. DJIEKTPOHHBIE U CTPYKTypHbIe (Gopmyinbl. KoBaneHTHas HemosisipHas cBsizb. CxeMbl 0Opa3oBaHMs
KOBQJICHTHOMW CBSI3U ISl OMHAPHBIX COCIMHEHHN. MOJEKYIsIpHbIE U aTOMHBIE KPUCTAJUIMUECKHE PEIIETKH, U CBOMCTBA BEIIECTB C TUM THIIOM
pPEUIETOK.

DNeKTPOOTPULIATETLHOCTh. Psin anekTpooTpunarenbHocTd. KoBasieHTHas mossipHas XuMU4eckas cBs3b. [umonb. Cxembl 00pa3oBaHUs
KOBaJICHTHOM TMOJISIPHOM CBS3M JUIsl OMHAPHBIX COSAMHEHMA. MOJEKyIsIpHbIE B ATOMHBIE KPUCTAUTHYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM
THUIIOM PELIETOK.

Meramnnueckass XUMUYECKas CBSI3b U METAJUIMUECKasi KpUCTaJuIndyeckas pemeérka. CBOMCTBA BEIIECTB C 3TUM TUNOM peméTok. Exunas
MPUPOJAa XUMUYECKUX CBSI3EH.

Crenens okucieHusi. CpaBHEHHE CTETICHH OKMCIICHUS U BaJIeHTHOCTH. [IpaBuia pacuéra creneneid OKuCIeHUs 1o popMyTaM XUMHYECKIX
COCTUHCHHH.

OKHCIUTENTbHO-BOCCTAHOBUTENbHBIC peakiuu. OrpeneneHne CTeTNeHEeH OKUCIEHUS s SJEMEHTOB, OOpa3yIoIIMX BEIIECTBA Pa3HBIX
KiaccoB. Peaknuum HMOHHOTO OOMEHAa W OKHUCIUTEIHHO-BOCCTAHOBHUTENbHBIC peakuuu. OKHUCIUTENh W BOCCTAHOBUTEIb, OKHCICHHE U
BoccTaHoBJeHHe. COCTaBICHUE YPAaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIXPEAKIIUNA METOIOM SJIEKTPOHHOTO OaaHca.

JdemMoHcTpanuu

* Buneo ¢parmenTs U cnaiinel «MoHHAsS XMMUYECKask CBA3b ».



Komnekuys BemecTs ¢ MOHHOU XUMUYECKOI CBI3bIO.

Mopenu HOHHBIX KPUCTAINYECKUX PEIIETOK.

Buneodparments! u cnaiinpl «KoBaleHTHasIXUMHUYECKAst CBSA3DY.

KOJ'IJ'ICKI_II/IH BCIICCTB MOJICKYJIIPHOI'O 1 aTOMHOI'O CTPOCHMUA.

Mopaenu MOJICKYJISIPDHBIX U ATOMHBIX KPUCTAJNIMYCCKUX peH_IéTOK.

BI/II[CO(i)pal"MeHTBI u Cﬂaﬁﬂbl «Mertannnyeckass XUMHYECKasl CBSI3bY.

KOJ'IJ'ICKI_II/ISI «MeTanibl U CIJIaBbD).

B3anMoeiicTBre 1MHKa ¢ cepoi, CONTHOM KucaoTou, ximopuaom meau (II).

['openue maruus.

B3anMoeiicTBre XJIOPHOM U CEPOBOIOPOTHOM BOJIBI.

JlabopaTopHbIe ONBITHI

29. U3roroBneHne MOJEIH, HIUTIOCTPUPYIOLIEN CBONCTBA METAJUIMYECKOM CBSI3U

Conep:xanue y4eGHOTro nmpeamera

Yu4eOHo - TeMaTHUYECKHIi IJIaH MO0 XUMHUH 9 Kjace

Ne HaumenoBanue pa3aenos (TeM) KomnuecTBo vacos B ToM uncne Ha npoBeneHue

10 porpamMme [IpakTHyeckux padbot KonTponbHbIX
pabot

9 Kknacc

1 [ToBTOpenue n 06001IeHNE CBEACHUH TI0 KypCy 8 5

Kj1acca. XUMUYECKHUE PEaKIUU

2 XUMHUYECKUE PEAKIIMU B PACTBOpaAx 10 1

3 HeMmeTtamiel 1 UX cOeTUHEHUSI 25 2

4 Mertaiuibl ¥ UX COEAMHEHUS 17 1

5 XUMHS U OKpYXKarolas cpena 2




6 | O0o0mIeHne 3HaHUH IO XUMHUH 32 KypC OCHOBHOM 7
mkosbl. [ToaroroBka k OCHOBHOMY TOCYAapCTBEHHOMY
sk3ameny (OI'9)
[ToBTOpenue n 0600menue kypca. [logsenenne nToros 2
y4eOHOr0 roja
Hroro 68 4 0

Conep:xaHue nporpamMmbl
Xumusa 9 kiaace
(68 yacos, 2 yaca B He/leJII0)

Tema 1. IToBTopenue u o0o01IeHHE CBEIEHUH 1O Kypcy 8 Kilacca — 2 4ac

bunapusie coenunenns. OKCUIBI coneo0pa3yrolire U Hecoyieoopasyromue. [ uapokcuasl: ocHoBaHus, aMm(poTepHbIe, KUCIOThL. CpenHue,
KHCJIbIE, OCHOBHBIE COJIH.

O06o01eHre cBeIeHN 0 XUMUYEeCKuX peakiusax. Kimaccupukamms XuMHIeCKUX peakilfil Mo pa3TudHbIM OCHOBAHUSAM: COCTABY U YUCITY
pearupyromux 1 o0pa3yroIuxcsi BEUIECTB, TEIUIOBOMY 3¢ (dEKTy, HalpaBIeHUI0, U3MEHEHUIO CTETICHEW OKUCIICHUSI JIEMEHTOB, 00pa3yIOIINUX
pearupyroiire BemecTna, pase, HCIoIb30BaHUIO KaTaInu3aTopa.

[ToHsiTHE O CKOPOCTH XUMHUECKOU peakinu. DakTopskl, BIUSIOLIME HA CKOPOCTh XUMUYECKUX PEAKIIUNA: IPUPOIA PEearupyronux BeIlecTB,
UX KOHUEHTpalus, TEMIEpATypa, IUIOIIA/lb CONPUKOCHOBEHUS, HaIM4Ke KaTanu3aropa. Karanus.

JleMoHcTpanuu:
* (O3HAKOMIIEHHE C KOJUJIEKIUSIMU METAJJIOB U HEMETAJIIOB.
* (O3HAaKOMIIEHHE C KOJJIEKIUSIMU OKCUOB, KUCJIOT U COJIEH.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH pEaKIUU OT MPUPOJIbI PEATUPYIOIINX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTU XMMUYECKON PEAKIIUU OT KOHIIEHTPALIMHA PEArupyIOIIUX BEUIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peaKkuu OT IJI0IIa 1

CONPUKOCHOBEHUS PEarupyronnux BeIIECTB («KUIISIIHI CIION).

* 3aBUCUMOCTb CKOPOCTU XMMUYECKON PEaKIIUU OT TEMIIEPATyphl Pearupyrouux BEIIeCTB.
JlaGopaTOpHbIE OMBITHI:

1. B3aumoseiicTBre aMMuaKa u XJIOPOBOIOPO/IA.




Peaknus HeliTpanusanuu.
Habnronenue rernoBoro s¢¢dexra peakiuy HeHTpain3any.
B3aumonerictBue cepHoit kucinotsl ¢ okcugom Meau (I).

Paznoxenne IEpOKCHU A BOAOPOAa C IOMOIIBIO KaTajla3bl KapTO(beJ'IH

SN Tl

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT PUPOJbI PEATUPYIOIIUX BELIECTB HA IIPUMEPE B3aUMOACUCTBHSI paCTBOPOB
THOCYJIb(haTa HaTpUs U XJIOpuAa 6apusi, THOCYIb(haTa HATPUS U COJSTHON KUCIIOTBHI.

7. 3aBHCHMOCTH CKOPOCTH XHUMHYECKON PEAKIMU OT IPUPO bl METAIIOB [IPH UX B3AMMOJICHCTBUH C COJISIHON KHCIIOTOM.

8. 3aBHCHMOCTb CKOPOCTH XMMHYECKON PEAKI[MU OT PUPObI KUCIOT [IPU B3aUMOJICHCTBHH UX C HKEIE30M.

9. 3aBUCUMOCTBH CKOPOCTH XUMHYECKOW PEAKIIMU OT TEMIIEPATYPHI.

10.  3aBHCHMOCTH CKOPOCTH XUMHYECKOW PEAKIIUU OT KOHIIEHTPAIHH.

11. 3aBUCHMOCTH CKOPOCTH XUMHYECKOM PEAKIIMH OT IO COPHUKOCHOBEHHUSI PEArHPYIOIIUX BELIECTB.

12. 3aBHCHMOCTD CKOpPOCTH XUMHUYECKOH pCaKknuuu OT KaTajin3aTopa.

Tema II. XumMuueckne peakyy B pacTBOpax JIeKTposuToB — 10 yac

[TonsiTHE 00 PMEKTPOIUTUUYECKON JUCCOLUAIIUU. DICKTPOIUTH U HEIJEKTPOIUTHI. MeXaHU3M JUCCOIUAIUH IEKTPOIUTOB C Pa3TUYHBIM
xapakTepoM cBsi3u. CTEeTeHb DJIEKTPOIUTHIECKON nuccormanui. CUIIbHBIE U CJIa0ble SJIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUU IEKTPOTUTHUECKOMN nuccormanuu. Kinaccudukamus HOHOB B UX CBOWCTBAa. KHCIIOTBI, OCHOBaHHS U COJIU
Kak AJIeKTpoduThl. X kiaccudukanus u Juccorurarusi.

OO0mue XMMUYECKHE CBOWCTBA KHUCIIOT: M3MEHEHUE OKPACKH MHAMKATOPOB, B3aWUMOJIEHCTBHE C METAUIAMU, OKCHIAMH M THAPOKCHIAMU
METAJIJIOB U COJIIMU. MOJIEKYISIpHBIE U MOHHBIE (TTOJIHBIE U COKPAIIEHHBIC) YPAaBHEHHS PEaKIIUM.
XUMHUYECKUN CMBICII COKPAIIEHHBIX YPaBHEHUH. Y CIIOBUS MPOTEKAHUSI PEAKIINI MEXKTY JIEKTPOIUTAMU A0 KOHLA. Psii aKTUBHOCTH METAILIOB.

OO0mre XMMIUYeCKHe CBOWCTBA IIENIOYEH: B3aUMOICUCTBUE ¢ KUCIOTaMH, OKCHIaMU HEMETAIIOB, coysiMu. OOIMe XUMUYECKUe CBONCTBA
HEpPacCTBOPUMBIX OCHOBAHUI: B3aUMOJIEUCTBUE C KUCIOTAMHM, PA3NI0KEHHUE MPU HarpeBaHUU.

OO0mue XMMUYECKHE CBOMCTBA CPEIHHUX COJIEH: B3aUMOJIEHCTBHUE C KHCIOTaMH, IIEIOYaMH, COJSIMH U MeTaulaMu. BzaumopeiicTBue
KHUCIEIX COJIEU CO IIEI0OYaMU.

IM'uaponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJICH ¢ BOMOM. [ MIposv3 coM CHIIBHOTO OCHOBAHHS W CJIA0OW KHUCIOTHL. ['mMaponu3 comm
cmaboro ocCHOBaHUS W CUIIBbHOM KucaoThl. [Ikama pH.

CBolicTBa KHCIIOT, OCHOBaHHMM, OKCHJIOB U COJIEH B CBETE TEOPUU JJIEKTPOJIMTUYECKOM AMCCOLMALMM M  OKHCIHUTEIBHO-



BOCCTaAaHOBUTCJIBHBIX peaKuHﬁ.

JeMoHcTpanuu:
* lcnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJIHOCTb.
*  3aBHCHUMOCTb JIEKTPOINPOBOJHOCTH YKCYCHOM KHCIOTHI OT KOHIIEHTPAIUH.
* JIBM)KEHHE OKPALIEHHBIX HOHOB B JIEKTPUYECKOM I1OJIE.

* OrmpezeneHue xapakTepa Cpejibl B paCTBOpax COJCH.
JlabGopaTopHbIE OBITHI:

13. ducconmanust ciabbix SJIEKTPOIUTOB Ha IIPUMEPE YKCYCHOM KUCIIOTHI.
14. N3Menenue oKpacku MHAMKATOPOB B KUCIOTHOM Cpee.

15.  Peakuus HefiTpanuszanuu pacTBOpa MIEIOYH PA3TMYHBIMEA KHCIOTAMH.

16. Ilonyuyenue ruapokcuna meau (II) u ero B3auMoAENCTBUE C Pa3IMYHBIMU KUCIOTAMHU.

17. B3aumoneiicTBre CUIBHBIX KUCIOT ¢ okcuaoM Meau (II).
18-20. B3zanMoaeicTBrE KUCIOT ¢ METAJLUIAMH.

21. KauecTBeHHast peakiys Ha KapOOHAT-HOH.

22. Tony4eHne CTyqHA KPEMHUEBOM KHCIIOTHI.

23. KauecTBeHHast peaKisi Ha XJIOPHUJL - HJIH CyJIb(ar-HOHBI
24. sMeHeHne OKPAaCKHM MHIAMKATOPOB B LIEJIOUHOM CpeEJIE.
25. B3aumopeicTBHE 1EN0YEl ¢ YIIIEKUCIBIM Ta30M.

26. KauecTBeHHasl peakilysi Ha KATHOH aMMOHHSI.

27. Mony4enne ruapokcuaa meau (II) u ero pasnoxenue.
28. B3aumoeiicTBrue KapOOHATOB ¢ KHCIOTAMH.

29. Monyuenune ruapokcua xenesa(Ill).

30. BzaumoseiicTBue xernesa ¢ pactBopom cynbdara meau (IT)
[TpakTuyeckue paboOTHI:

1. Pemenue sKCIEpUMEHTANIBHBIX 3aa4 [0 TeME « DIEKTPOTUTUYECKAS TUCCOIUAIUS

Tewma III. Hemetaimiel U ux coequHeHus — 25 4Jac



CrpoeHune aToMOB HEMETAJNIOB U UX NojiokeHue B [lepuonnyeckoii cucreme. Pan sanekrpoorpunarensHoctu. Kpucrannuueckue peméTku
HEMETAJIJIOB — MPOCTHIX BEIECTB. AjtoTponus U €€ npuunHbl. dusnueckre cBoiicTBa HeMeTauioB. O01Me XMMUUECKHUE CBOIICTBA HEMETAJIIOB!
OKHCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l"asiorensl, cTpoeHHE WX aTOMOB M MOJIEKYyJ. PU3NUYECKHE U XUMUYECKUE CBOMCTBA TaJIOT€HOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB
raJIOT€HOB B 3aBUCHUMOCTH OT MX nosioxkeHus: B Ilepuoguueckoit cucreme. HaxoxaeHre rajJloreHOB B IPUPOAE U UX IMOIy4YEHUE. 3HAUCHUE U
MIPUMEHEHHUE TaJOreHOB.

["anmoreHoBOIOPOABI U COOTBETCTBYIOIIME UM KHUCIOTHI: IUIABHKOBAs, COJIsIHAs, OpOMOBOAOPOIHAs, HOAOBOAOpOJHAs. ['amoreHumsl.
KauecTBeHHBIE peakIK Ha TaloreHuA-uoHbL. [IpuMeHeHrne coeJMHEHH ralloreHOB U UX OMOJIOTHYeCKas POJib.

O6mras xapakrepuctuka meMeHToB VIA-rpymmsl. Cepa B mpupoje u e€ mojaydeHue. AJIOTPOITHbIE MOIU(UKAIIUN CEPhl U UX CBOMCTBA.
XUMHYECKUE CBOMCTBA CEPBI U €€ MTPUMEHEHUE.

CepoBOJOpOJI: CTPOEHUE MOJIEKYJbl, (U3MUYECKHE M XHMHUYECKHE CBOMICTBa, MOJIy4yeHHME M 3HadeHue. CepoBOJOpOAHAST KUCIOTA.
Cynbhuasl u ux 3Hadenue. JIroMuHODOpHI.

Okxcun cepsi (IV), cepuucras kuciora, cyiabpuThl. KauecTBeHHas peakius Ha Cylab(QHUT-HOH.

Oxcun cepsl (VI), cepnas kucinora, cyibdatsl. Kpucramnoruaparsl. KauecTBenHas peakius Ha Cynb(har-uoH.

CepHast KuCHOTa - CHIBHBIM 21eKTpoiauT. CBoicTBa pa30aBICHHON CEPHON KUCIOTHI, KaK TUMUYHON KUCIOTHI: B3aUMOJEHUCTBUE C
MeTaJlJlaMl, OCHOBHBIMH M aM(OTEpHBIMH OKCHUIaMH, OCHOBAaHHUAMU U aM(OTEPHBIMU THUIAPOKCHUIAMH, coiisiMU. KadecTBeHHas peakiusi Ha
CyJbdaT-HoH.

OO0mrast xapakTepucThKa 3JIeMEHTOB VA-rpynmbl. A30T, CTpO€HHE aroMa U MoJIeKylbl. Dusnyeckue W XUMHUYECKHE CBOWCTBA H
IIPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOoJIoruYecKast poib.

AMMHaK, CTPOCHHE MOJICKYJbl W (HU3WYECKHUE CBOWCTBA. AMMMWAyHAas BOJA, HAMATHIPHBIA COHUPT, THApPAT ammuaka. J[oHOpHO -
aKILENTOPHBI MEXaHW3M O00pa3oBaHWs KaTHOHA aMMOHHS. BoccTaHoBuTenbHBIE CBOiicTBa amMmuaka. Colu aMMOHHUS M HUX TNPUMEHEHHE.
KauectBenHas peakiys Ha KATHOH aMMOHUS.

Oxcuasl a3oTa: HecolieoOpa3yrolife W KUCIOTHBIE. A30THCTash KUCIOTAa U HUTPUTHL. A30THas KHUCIOTa, €€ MOJIy4eHHE M CBOMCTBA.
Hurparsl.

docdop, ctpoenue aroma u atorponus. Pochuasl. Pochun. Oxeua dpochopa(V) u opropochopnas kuciaora. Pocdatsl. PochopHbie
ynoOpenus. NTHCeKTUITUIBI.

OO6mrast xapakTepUCTHKA 3JIEMEHTOB [V A-rpymnmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, MPOCTHIX BEIIECTB U COCTUHEHHUH B 3aBUCUMOCTH OT
MOJIOXKEHUS AJIeMEeHTOB B [lepuonnueckoii cucteme. Yriaeposa. AJUIOTPOIHbIE MOAU(PUKAIINK: aMa3, TpaguT. AMOpGHBIN yIJIepoa U ero copTa:
caka, aKTUBUPOBAHHBIN YroJib. AncopOnusi. XMMHYECKHE CBOMCTBA yriaepoaa. Kokcoxumudeckoe mporu3BOACTBO U ero npoaykmus. Kapoumbr.



Oxkcun yraepona(Il): crpoenune mosekyibl, monydeHue u ero cBoricrBa. Okcun yriepoaa(IV): ctpoeHue Monexysbl, MOTYyYEHUE U €O
CBOMCTBA. YTosbHAs KuCIOoTa. COMM YyroNbHOM KUCIOTHI: KapOOHATHI M THAPOKapOOHaThl. TexHu4eckas 1 MUIieBas coja.
Heopranuueckue u opraHn4eckue BellecTBa. Y IJIEBOAOPOIbl. XUMUUECKOE CTPOEHUE OPIaHUYECKUX BEIIECTB, KaK MOPSIOK COEINHEHUS
aTOMOB B MOJIEKYJIE 10 BAJIGHTHOCTH.
MeraH, 3TaH, Kak INpeJesibHbIe YIIeBOJOPOAbl. DTHIIEH M alleTWIEH, KaK HenpezeibHble (HEHACHIIEHHbIE) YIiieBoopobl. ['opeHue
yrieBosopoioB. KauecTBeHHbIe peakliiy Ha HeNpeaAeabHbIE COCTUHEHHUS.
OTWIOBBIN CIUPT, €ro NOoJdy4YeHue, NpuMeHeHue u pusnonornyeckoe aerctaue. TpéxaTomMublil cnupt rmnepuH. KauecTBeHHas peakius
Ha MHOTOATOMHBbIE CIUPTHL. YKCYCHasl - IPeACTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.
Kpemuuii, ctpoenue ero aroma u coiictBa. Kpemuuit B npupoae. Cununuasl u cunad. Oxeng kpeMuusi(1VY). Kpemuuesas kucnora u eé
COJIH.
[Tpou3BoxacTBO cTEeKIa U IeMeHTa. [IpoTyKIHs CHITMKAaTHOW MPOMBIIIJICHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuKa, hapdop, dasHc.
OnTryeckoe BOJOKHO.
Hemerannsl B npupoje. @pakimoHHAs MEeperoHka >KUAKOrO BO3AyXa Kak crnoco0 MOJydeHHs KUCIopoja, a3oTra, aprosa. Ilomydenue
docdopa, kpemHUs, XJI0pa, Hosa. DIEKTPOJIN3 PACTBOPOB.
[TomyueHne cepHON KUCIOTHI: ChIPhE, XUMHU3M, TEXHOJIOTHUECKAs! CXeMa, METO/1 KUITALIETO CJI0s, IPUHLUIIBI TeJI000MeHa, IPOTUBOTOKA
n mupkysaauu. OneyM. IIpon3BoacTBoO aMMuaka: CbIpb€, XUMU3M, TEXHOJIOTMUYECKAs CXEMa.
JdemoHcTpaumnu:
e Komnekius HemMeTamios.
e Moaenu KpUCTAUIMUECKUX PEMIETOK HEMETAIIIIOB: aTOMHBIE M MOJIEKYJIIPHBIE.
e (O30HATOp M MPHUHLUIIBI €T0 PadOTHI.
e ['opeHue HEMETAIUIOB - MPOCTBIX BEIIECTB: cepbl, (pocdopa, APEBECHOTO YIJIs.
e OOpas1bl raJIOT€HOB - MPOCTHIX BEIIECTB.
e BsaumoznelicTBHE TaJOT€HOB ¢ METAJJIaMHU.
e BriTecHenue xsopa O6poMOM MK Hof1a U3 pacTBOPOB UX COJei
e KouteKkus npupoaHbIX COETMHEHHH XJI0pa.
e BsanmoaeiicTBHe cepbl ¢ METALIAMH.
e ['openue cepsl B KUCIOpPOLE
o Koekuus cynbGUAHBIX pY/I.



KayecTBenHas peakius Ha CyiIb(puI-HOH

Ob6eciBeunBaHUE OKPALICHHBIX TKAaHEH U [[BETOB CEPHUCTHIM I'a30M.
B3anmopeiicTBre KOHLIEGHTPUPOBAHHOM CEPHOM KUCIOTBI C MEBIO.
OOyrnrBaHKue OPraHNYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOI KHCIOTOM.
Juarpamma «CocTtaB BO3AyXa.

Buneodparments! u cnaiiasl «[Itnusn 6a3zapeiy.

[Tonmyuyenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Paznoxxenne Gmxpomara aMMOHUS.

B3anmopeiicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOThI C MEIBIO.

l'openune uyepHoro nopoxa

Pa3noxxeHne HUTpara Kajaus U TOpEHUE JIPEBECHOIO YroJibKa B HEM

O06pa3ziel mpupoaHBIX coequHenuit pocdopa.

I'openue ocdopa Ha Bo31yXe U B KUCIOPOJE.

[Tonmyuyenue 6enoro ¢ochopa 1 UCTIBITAHHE €TI0 CBOHCTB

Komnexkuust «O6pa3ibl NpupoJHBIX COEAMHEHUN yTiiepoiay

[Toptper H. JI. 3enunckoro. Ilornomnienne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BELIECTB MJIU T'a30B.
YeTpoicTBO IPOTUBOTa3a.

Monenu MoeKyJsl MeTaHa, 3TaHa, TUJIEHA U alleTUJICHA.

B3aumoneiicTBue 3TrueHa ¢ OpoMHON BOIOM M pacTBOPOM IepMaHraHaTa Kajus.
OO0ue XMMHUYeCcKHe CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHOU KUCIIOTHI.
KauectBenHas peakiys Ha MHOTOAaTOMHBIE CITUPTHI.

Komnekuust «O6pa3ibl NpUPOJHBIX COEAMHEHUNH KPEMHUS.

Komnekuus crekiia, KEpaMUKH, IEMEHTA U U3/1€TIUH U3 HUX.

Konnexkuust npoayKIuy CUIIMKATHOW MPOMBIIITIEHHOCTH.

Buneodparments! u cnaiiasl «[I[por3BOACTBO CTEKIIA M [IEMEHTAY.

Komnexkuus «IIpupoaHbie coequHEeHNs HEMETAIIIIOBY.

BuneodparmenTs u crnaiiapl «DpakiimoOHHAS TEPETOHKA KHUIKOTO BO3TyXa



e Buneodpparments! u cnaiinnl «Ilogydenne Bogopoa, KUCIOPOAa U TaJIOT€HOB AIEKTPOIUTUIECKUM CIIOCOO0MY.
e Mojenu annaparoB Il IPOU3BOACTBA CEPHON KHCIIOTHI.
e Mojenp KUISIIEro CIIOs.
e Mojenp KOJIOHHBI CHHTE3a aMMHAKA.
e Buneodbparments u cnaiasl «I Ipou3BoACTBO CEPHOI KUCTOTHI».
e BuneodbparmenTs u cnaiiapl «I[pon3BoACTBO aMMHaKay.
o Komnexius «Colpb€ U151 OITYYEHUS] CEPHON KUCTIOTHD.
JlabGopaTopHbIE OBITHI:
31. Pacrio3naBaHue rajoreHu -HOHOB.
32. KauecTBeHHbIE PEAKIUH Ha CyIb(aT-HOHBI.
33. KauecTBeHHas peakuys Ha KATHOH aMMOHHSI.
34. XuMuueckre CBOMCTBA a30THOM KUCIIOTHI, KaK DJIEKTPOJIMTA.
35. KauecTBeHHble peakiuu Ha Gpochar-noH.
36. IonyyeHre U CBONCTBA YTOIbHON KUCIOTBL.
37. KauecTBeHHas peakius Ha KapOOHAT-HOH.
38. IpormyckaHue yrIeKHCIIOro ra3a 4epe3 pacTBOp CHIMKAaTa HATPHSL.
IIpakTyeckue padoTsI:
2. W3yueHue CBONCTB COJNSTHON KUCIOTHI.
3. TlomydeHue yriIeKUCIOro ra3a u u3y4eHHe €ro CBOMCTB.

Tema IV. Meranibl u ux coequHenust — 17 yac

[Tonoxenne MeramioB B Ilepuonnueckoi cucreme xummyeckux anemeHToB . M. MeHneneeBa, CTpO€HHE MX aTOMOB M KPHUCTAJUIOB.
Metannudeckast CBsI3b M METAJUIMUECKas KpUCTaluimdeckas pemérka. du3nueckue CBOICTBA METAUIOB: AJIEKTPO- M TEIIONPOBOIHOCTD,
OTpa’karoIasi CloCOOHOCTb, MIACTUYHOCTb. CIuIaBbl YEPHBIE U LIBETHHIE.
Mertainbsl Kak BOCCTAHOBUTENN. DJIEKTPOXUMUYECKUI psjl HApsDKeHUH. B3auMmonelicTBue METauIoB ¢ HEMETAJUIAMM, OKCHIaMHU, KUCIIOTaMH,
COJISIMU. AJIFOMMHOTEPMHUS.
CrtpoeHre aTOMOB M IPOCTHIX BELIECTB LIEIOYHBIX METAIOB. 3aBUCHUMOCTh (PU3MYECKUX M XUMHUECKUX CBOMCTB IIEIOYHBIX METAIOB OT
3apsAn0B sAaep ux aToMOB. OKCUABI M TMAPOKCHUABI IIENTOYHBIX METAJLIOB, UX MOJy4EHHE, CBOWCTBA, IPUMEHEHUE. BakHelme conu menoYHbIX



METaJUIOB, UX 3HAYEHHUE B KUBOW M HEKUBOU NPUPOJIC U B )KU3HU YEIIOBEKA.
CrtpoeHre aTOMOB U MPOCTHIX BEIIECTB MIET0YHO3EMENbHBIX METAJUIOB. 3aBUCUMOCTh (PU3MUYECKUX U XUMUYECKHX CBOWCTB IIEI0YHO3EMENbHBIX
METaJUIOB OT 3apsA/loB siep UX aToMoB. OKCUABI M THUAPOKCHJBI IIEJIOYHO3EMEJIbHBIX METaUIOB, UX IMOJY4YEHUE, CBOWCTBA W NMPUMEHEHUE.
Bakueiimme conu mEnoyHo - 3eMeIbHBIX METAJUIOB, X 3HAYCHHUE B MPUPOC U KU3HU deoBeka. KapOOHATHI v THAPOKAPOOHATHI KAIBIIHS.
XKéctkocTh BOABI: BpeMeHHass M mocTosHHas. CrocoObl yCTpaHeHUs: BpeMEHHOM kE€cTKoCcTH. CrocoObl yCTpaHEHHs MOCTOSHHOM >KECTKOCTH.
WNonutel. CoequHeHHs] allOMUHUS B MpUpoAe. XUMHYECKHe CBoicTBa amtoMuHUS. OCOOCHHOCTH OKCHAA W TUIAPOKCHIA aTIOMUHUS Kak
amoTepHBIX coeAnHeHM. BaxxHeiimue conu amoMunus (Ximopui, cynbdar).
OcoOenHocTu cTpoeHus aroma xenesa. JKene3zo B npupoje. Baxneimme pyasl sxene3a. Oxkcunsl u rugpokcuasl xenesa(ll) u sxenesa(Ill). Conu
xene3a(Il) u xeneza(Ill). OOHapyx’eHHE HOHOB KaTHOHOB JK€JI€3a B pacTBOpE. 3HaUCHHUE COEIMHEHUN Kele3a.
Kopposust xumudeckast v 3JIeKTPOXUMUYECKasl. 3alIiuTa METAJIOB OT KOPPO3uU. MeTauibl B pUPO/Ie: B CBOOOTHOM BUE U B BUJE COCTUHECHUM.
[Tonsitue o metaimypruu. YépHas u 1iBeTHas MeTautyprus. [lupoMeramnyprusi, THApOMeTaIUTyprus, JeKTpoMeTautyprus. JJoMeHHsbIi mporiecc.
[TepepaboTka 4yryHa B CTa)lb. DIEKTPOIU3 PACILIIABOB.
JleMoHCTpanuu:

* BzaumopeicTBue HaTpus, JUTHS U KAJIBLUSA C BOLOM.

* T'opeHue HaTpHs, MarHus U ’KeJe3a B KUCIOPOJIE.

* Bcnbllika TEpPMUTHOR CMECH.

* B3sauMogeiicTBHE CMECH OPOIIKOB CEPBI U KENe3a, [IMHKA U CEPBHI.

* BzaumopelcTBUE aTIOMUHUA C KUCIOTaMHU, IETOYaMHU U BOJIOM.

* BzaumopeiicTBue Xkene3a U MEAU C XJIOPOM.

* BzaumoneicTBHE MEIH C KOHIICHTPUPOBAHHON CEPHON KHCIIOTOW M a30THOM KHCIIOTOM (pa30aBIeHHON 1 KOHIIEHTPHUPOBAHHOMN ).

* Okpacka TUIaMeHH COSTUHEHUSIMH IIEeTOYHBIX METAJIIOB.

* Okxpacka IJIaMeHH COCTMHEHUSIMU MIETOYHO3EMETBbHBIX METAJIJIOB .

e T amreHue U3BECTU BOJOM.

* [lomydeHue ’ECTKOM BOABI B3AMMOICHCTBUEM YTIIEKUCIIOTO Ta3a € U3BECTKOBOM BOJIOM.

* VYcTpaneHue BpeMEHHOM KECTKOCTH KUTITYEHUEM U JOOABKOM COJIBI.

* VYcTpaHeHUE TOCTOSHHON KECTKOCTH JOOABKOM COIBI.

*  VoHUTHI ¥ IPUHIIMIT UX AEUCTBUS (BUACOPpPArMeHT).

e Komekuust npupoIHbIX COCAIMHEHUN AITFOMUHMUS.



*  BugeodparmenTs! u cnaiiibl « OKCHJ ATFOMUHUS U €70 MOJIUPUKALIANY).
* Tlonyyenne aM(pOTEPHOTO TUAPOKCH/IA ATTFOMUHUS U UCCIICIOBAHUE €TI0 CBOMCTB.
¢  Komreknus « XUMAYECKUE NCTOYHHUKHA TOKAY.
*  Pe3ynbTarhl JUIMTEIBHOTO SKCIEPUMEHTA 10 U3YUEHUIO KOPPO3UHU CTAJIbHBIX U3CJINI B 3aBUCUMOCTH OT YCJIOBHI MIPOIIECCOB.
* Boccranosnenue meau u3 okcuaa meau(Il) Bogopomgom.
*  BuzaeodparmenTsl u cnaiasl «I [pou3BOACTBO YyTyHA U CTAIN.
*  BuzaeodparmenTsl u cnaiasl «3nenus u3 yyryHa u ctanm.
*  BuneodparmeHTsl U cnaiapl «I[pon3BoACTBO aTIOMUHHS.
JlaGopaTopHbI€ OIBITHI:
39.B3zaumozeiicTBue *kenesa ¢ pactBopom cyibdara meau(Il).
40.HOJ1ytleHI/Ie U3BECTKOBOM BOJIBI U OITLITHI C HEW.
41.Tlonyuenue ruapoxcuios xenesa(ll) u (T1IT).
4?2 .KayecTBeHHbIE pEaKIIMK Ha KATHOHBI JKeJie3a

[TpakTyeckue paboTHI:
4. PemeHne sKCIIEpUMEHTAIbHBIX 3a/1a4 110 TeMe «MeTamiby.

Tema V. Xumus u okpyxaminas cpeaa — 2 yac
Crpoenue 3emiu: ApO, MaHTHUS, 3€MHas KOpa, MX XUMHUUYECKUH cocTaB. JIutocdepa u e€ xummueckuit cocraB. Munepansl. Pynbl.
Ocanounslie nopo/sl. [lone3Hbie nckonaemple. XuMUYECKH cocTaB rufjpocdepbl. XUMHUUYECKUN cOCTaB aTMOC(EpHI.
HcTouyHNKHM XMMHUYECKOTO 3arpsA3HeHHsI OKpYsKarolleil cpeapl. [ obanbHble SK0JI0rH4eckre MpooIeMbl YeIoBeYeCcTBa: MapHUKOBBIN 3 dexT,
KHUCJIOTHBIE JTOKIH, 030HOBBIE IBIPBI. MEXIyHapOJHOE COTPYIHHUYECTBO B 00JIACTH OXPaHbl OKPYXKArOIei cpelibl OT XMMUYECKOTO 3arpsi3HEHMS.
«3enéHas XUMHs».
JdeMoHcTpanum:
* Bupgeodparments! u crnaiiapl «CtpoeHune 3eMin U €€ XUMUYECKUN COCTaBy.
e Kosneknus MUHEPAIOB U TOPHBIX TOPOA.
e Komnekuus «Pynpl MeTamioB.
*  BuzneodparmenTs U cnaiipl «I 100anbHbIE SKOJIOTHYECKHE TPOOIEMBI YETOBEUECTBAY.
JlaGopaTOpHbIE OMBITHI:



43. UzyueHue rpaHura.
Tema VI. O60061enne 3HAHUI 0 XMMHH 32 KyPC 0CHOBHOIi m1K0.b1. [loaroroBka kK OCHOBHOMY roCy1apCTBEHHOMY YK3aMeHYy
CrpoeHue aToMa B COOTBETCTBUH C MOJIOKEHUEM XHMHUUYECKOT0 3ieMenTa B [lepuoanueckoii cucreme. CTpOEHHE BENIECTBA: XUMUIECKAs
CBSA3b U KPUCTAUINYECKUE PEIIETKH. 3aBUCHMOCTh CBOWCTB 0OPA30BAHHBIX DJIEMEHTAMH IIPOCTHIX BEIIECTB (METAIIOB, HEMETAILIOB,
OJIArOpOJIHBIX T'a30B) OT MOJIOKEHHs 3IeMeHTOB B [lepruoanueckoii cucreme. THITONOT S HEOPraHUYECKUX BEIIECTB, JICJICHHE HX Ha KIIACChI U
IPYIIIIBL.

HpI/ISHaKI/I " yCJIOBUSA MPOTCKAHUSA XUMHWYCCKUX peaKHHfI. Tunonoruss XMuMHUECKUX peaKHHfI 110 pa3jiIM4YHbIM OCHOBAHUAM. Peakuuu nonHoro
ooMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE pe€aKnuu.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrpPaMMBI OCHOBHOTO OO0IIEro 0o0pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOM JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLMOKYJBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN 00yYatOIIUXCsl.

JluyHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJICTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTHYECKOr0 BOCIIMTAHUS

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBe
MHpa 1 00IIeCTBa;

2)rpa:kIaHCKOr0 BOCIIUTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TMIOJIE3HOH,
y4eOHOUCCIIEI0BATENIbCKOM, TBOPUYECKOW M JAPYTHX BHJAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HOM COBMECTHOM JISATEIIFHOCTH IPHU BHITIOJTHEHUH YIeOHBIX, TO3HABATEIILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TpOLECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHWE W TIOCTYNKH CBOWX TOBApUINCH C TO3WIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHUSI MTOCTEACTBUN MOCTYIIKOB;

3)11eHHOCTH HAYYHOT'O TIO3HAHUSI:

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH M COCTABJISIONIME OCHOBY ISt
MOHWMAHUS  CYINIHOCTH HAyYHOW KapTHHBI MHpa, TMPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YeIOBEKa ¢ MPUPOTHON Cpeoi, 0 ponu
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIC MOTHBBI, HAIPABJIICHHBIC HA IIOJIYYCHWE HOBBIX 3HAHUN IO XHMHH,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX MIPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
MH(OPMAIIMOHHON U YUTATEIbCKOM KyIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPaTypOH, MOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMAIMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHON U MCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BEIOODPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4)popMuUpOBaHUS KYJbTYPbI 310POBbS:

OCO3HAaHWE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 >KW3HHU, OCO3HAHHE MOCIEACTBHA W HENPHUSITHE BPEIHBIX
NpUBBIYEK (YHMOTPEONEHUSI alKOToJs, HAPKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIO/ICHUS



npaBwJI 0E30MaCHOCTH TPH OOpAIeHWH C XMMHYCCKHMH BEIIECTBAMHU B OBITY M pealbHON
JKHA3HU,

5)TpynoBoro BocnuTaHusi:

HHTEPEC K MPAKTHIECKOMY M3yUEHHUIO MPOPECCHi U TpyAa pa3IndHOro pojia, YBaXKCHHE K
TPYLy | pe3yJbTaTaM TPYJOBOH JAEATCILHOCTH, B TOM 4YHCIIE HAa OCHOBE IPHUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIICCTBCHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIIHONH MPOo(heCCHOHATBLHOM JEATEIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHHH, TOTOBHOCTh aJJaITUPOBATLCS B IPOGECCHOHATIBLHOU CPE/IE;

6)3K0J10rM4eCKOr0 BOCTIUTAHUS

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIICHUE K IMPUPOJC KaK UCTOUYHUKY JKH3HH Ha 3emie,
OCHOBE ¢€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOr0 M 0e30macHOro odpasa »KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICHXHUYECKOMY 370POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TIPaBUI OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIEeCTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIINX 310POBbIO U JKU3HU JIFOJCH;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, MOJY4YacMbIe MPU U3YyUYCHHUH XUMHH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOUICH MPUPOTHON CPEIOH, ISl TIOBBIIICHUS YPOBHSI SKOJIOTUYECKON
KYJITYpBI, OCO3HAHHS INIO0ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM M MyTeH MX PelICHUsS
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ HM B
M03HABATEILHOW, KOMMYHHKATHBHOM U COIMAILHOW TIPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B COCTaBC MCTaHpCIIMCTHI)IX pe?’y.HI)TaTOB BBIACTIAKOT 3HAYUMBIC JIA (bOpMI/IPOBaHI/Iﬂ
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUS, MPUHIIUI, THUIMOTE3a, (aKT, CHCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYCOHBIX
IpeaMeTax M IMO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATHX IPEIMETOB (POPMHUPOBATH MIPEICTABICHHE O
LIEJIOCTHOW HAay4yHOM KapTHMHE MHpa, U yHHMBEpCaJlbHble YyUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEILHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUCOHOMU JACSITEIBHOCTH.

IMo3naBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

Ba3oBrle JJornuecKue 1eHcTBus:

YMGHI/U[ HUCIIOJIB30BAThH HpI/IéMBI JIOTUYCCKOTO MBIINIJICHUA HpI/I OCBOCHHNHN 3HaHPII>i:
pacKpbhIBaTh  CMBIC] XMMHUYECKHX TIOHATHH (BBIACIATH HMX XapaKTepHbIC MPHU3HAKH,
yCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITHUSAMH), UCTIOIB30BATh TOHATHS ISl OOBSCHEHUS
OTJIENbHBIX (DAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUM I KJIacCHU(PHUKAIUU
XUMHNYCCKUX BCHICCTB U XUMHNUYCCKUX pCaKHHﬁ, YCTaHaBJ'H/IBaTI) HpH‘IHHHO-CJ’IeI{CTBeHHBIe CBsA3H
MEXIY 00BEKTAMH U3YYCHUS, CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHIYKTUBHBIC, ¢ TyKTHBHBIC,
10 aHAJIOTHH), JeJIaTh BBIBOBI U 3aKIIOUCHHUS;

yMEHHE MPUMEHATH B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
NPUMEHSICMbBIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYCCKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYecKass (GOopMysia M ypaBHEHHE XHUMHUYECKOW peakiuu — TP PEUICHUH Yy4eOHO-
ITIO3HABATCIIBbHBIX 3aaad, C y’-IéTOM 3TUX MOACJIBHBIX Hpe}ICTaBHeHI/Iﬁ BBISIBJIIATH nu
XapaKTepI/ISOBaTB CymeCTBeHHBIe HpI/ISHaKI/I I/I3y‘—IaeMBIX O6’BGKTOB — XUMHUYECCKUX BCIICCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUUNHHO-CIICACTBEHHBIC CBSI3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOIECCAX U SBJICHUSIX.

Ba3oBble ucciaenoBareIbLCKue AeiCTBHA:



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOIbI U 3aIIPOCHI MPHU MOUCKE U 0TOOpe UHGOpMaUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS yUCOHBIX U MMO3HABATEIbHBIX 3324
OTIpPEeNeNIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAacTH MCIOJNB30BaHUS WH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPY>KaIoLIei MPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cCTBUA:

YMEHHs 3aJaBaTh BOIIPOCH (B XOJe Auanora u (Wiu) AMCKYCCHH) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS IPEICTABIISTH MOJyYSHHBIE Pe3yJIbTaThl TO3HABATEIBHOMN IS TEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM IO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpEIeNICHNE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITTOJIHEHHOH paboTHI U APYTHE).

PeryisiTuBHbIe yHMBepcaibHble y4eOHbIe AeiicTBUSA:

YMEHHE CAMOCTOSITENIbHO OMPEAENATh eI IeSITeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIIHHOCTH, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JEHCTBHHA NHpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIUAX, OIICHUBATh COOTBETCTBHE TOJYUYCHHOTO pe3yibTaTa 3asBJICHHON IIENH,
YMEHHE HCIIONIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHUIA.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTaHOBJICHHOTO JaHHOW (exepambHOW pabodell MporpaMMOM, BBIIENSIOT: OCBOCHHBIC



o0OyyarolMMUCST HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBMH, cnenuduueckue ais
OpeIMETHOW 00nacTu «XUMHs», BUIBl JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKuu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o QopmyiaaMm, BHJ XHMHYECKOH CBS3U
(xoBaJIeHTHas M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamueckoro 3akona /. M. MenpaeneeBa: 1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3NnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble U OonblIMe MEPUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS ATOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sjipa, oOllee YHCIO 3JIEKTPOHOB H
pacnpeesieHue UX N0 IEKTPOHHBIM CII0SIM);

KJIAaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (MO0 YMCIYy W COCTaBY YYacTBYIOIIMX B pPEaKkIUHM BEIIECTB, IO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJII0 XMMUYECKOT0 AJIeMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



MIPUMEHSATh OCHOBHBIE OTIEPAIMHM MBICIUTEIBLHON JESITCIBHOCTH — aHAIW3 U CHHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATH3alHNIO0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE = METOJbI ~ TO3HAaHUS  —  HAONMIOJEHWEe,  HW3MEpEHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

CJeloBaTh TMpaBUJiaM IIOJIb30BAHUS XHUMHYECKOW TIMOCYyJ0H U  JIabOpaTOPHBIM
000pyIOBaHHEM, a TAKXE TMpaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB 10 MOJYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, (peHodTanenH, METUIOPAHXK U IPYTHE).

K xonmy oOydeHus B 9 kJjacce mpeaMETHBIE pe3yibTaThl Ha 0A30BOM ypPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakluu, HpelelbHO JOIyCTUMAas
koH1eHnTpanus [1JIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M NPUMEHSATH 3TH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o (opMmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyre, XxapakTep cpelbl B BOAHBIX PAacTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyto ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh TMOHATUS «TJaBHas noiarpynna (A-
rpynna)» u «mnobouyHas mnoarpymnmna (b-rpynma)», maneie u Gosblive MepUOJBbI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIMEe 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX NEPUOJOB U TJIaBHBIX NOArPYMN C YYETOM CTPOECHHS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIy M COCTaBY Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPaBHEHUS DJICKTPOIMTHYECKON TUCCOLMALMU KUCIIOT, LIEJIOUYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JOJII0 XMMHUYECKOI0 JIEMEHTA 110 (hOpMyJie COEJUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ cOOMpaHuIo Ta3000pa3HBIX BEMIECTB (aMMHAaKa U yIIIEKHCIIOTO Tasa);

IIPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAaUECTBEHHbII COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOAUA-, KapOoHat-, docdart-,
CHIIMKAT-, Cylb(}aT-, THIPOKCHA-MOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUI0, BBIABICHWE MPUYMHHO-CIIEICTBEHHbIX
CBA3€M — JUId M3Y4YEHHUsS CBOMCTB BEIIECTB M XMMHMUYECKHX DPEAKIHMH, €CTECTBEHHO-
Hay4yHble METOJbl IIO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHMUE

8 KIIACC
KosunvecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1.HayajabpHble NMOHATHSA M 3aKOHLI XUMHH
IIpenmer xumun. MeToasl
1.1 3p Z[e Ha60ﬂa OpHOE 5 2 bubmmorexa [IOK
. HA3YYEHUST XUMHUH. TOPH
M patop https://m.edsoo.ru/7f41837¢
obopyioBaHue
dusnueckue sIBICHU.
XHUMHUYECKHE DJIIEMEHTEI.
12 X eckue (o 16 bubmmoteka IIOK
. HUMHYECKHA MYJIBI.
pMY https://m.edsoo.ru/7f41837¢
BanentHocThb. THIEI XUMHYECKUX
peakuuii
Hroro no paszneny 21

Paznen 2.Baxkneiinmme NMpPpEeaACTABUTEC/IN HEOPraHU4YE€CKUX BEIIECTB. KoauyecTBeHHbIE OTHOIIEHHSI B XUMHH

)1 Boznyx. Kucnopoa. Ionsitie 06 4 bubmuoteka [IOK
OKCHJIax https://m.edsoo.ru/7f41837¢
59 Bognopoa. ITonstue o kuciorax u 4 | bu6muoreka [JOK
COTISIX https://m.edsoo.ru/7f41837¢
)3 KonuuecTBo BeriecTna. 5 | but6mmorekxa [IOK
MounsipHblii 00BEM ra3oB https://m.edsoo.ru/7f41837¢
54 Bopa. OcHoBHBIE KJTaCCHI 5 ) bubmuoreka [{OK
HEOPTraHMYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837c¢
Uroro no pazgeny 18



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pa3nes 3.0cHOBHBIE KJIacChl HEOPTraHMYECKUX COeMHEHM I

OCHOBHBIE KJ1aCChI
3.1 6

HEOPraHUYECKUX COCIMHEHUN

I'enetnueckas cBA3b MCXKAY
Ki1acCaMH HECOPraHN4CCKUX

3.2 4
BellecTB. Pemenue
AKCIICPUMEHTAIIbHBIX 337124
Hroro no pazneny 10

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nmmorexa [IOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

Pa3nea 4.1lepunoguyeckuii 3akon u llepnoanyeckas cucrema xumudeckux 3jiemMeHToB /l. U. MenpaeneeBa

4.1 [Tepuonuueckuii 3aKoH 3

H CTPpOCHHUE aTOMAa

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

OCHOBHBIE CBE/IEHUS O CTPOCHUU
4.2 aToma. XapakTepUCTHKA 5
XMMHYECKOI0 JIEMEHTA

bubmmoteka IIOK
https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 8

Pasznen 5.Xumuueckas cBsizb. OKHCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEaKINHU

bu6mmoreka IIOK
https://m.edsoo.ru/7f41837¢

5.1 Tuns! cBA3et 4

bubmmoteka IIOK
https://m.edsoo.ru/7f41837¢

CreleHs OKUCIEHUS.
5.2 OKHUCIITUTETBHO- 3
BOCCTaHOBUTEIIHHBIC PEAKIIHH

53 O00011IeHYE 3HAHUI IO TEMaM 4
' «I13 u TICXD2»

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [{OK
https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 11



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pasnen 1.11oBTOopeHne n 00001eHNe cBeAeHNI 10 Kypey 8 kiacca. XuMHYeCKHe peaKIuu
11 [loBTOpEeHue u yriuyOneHue 3HaHUM ) Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX ) bubanorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
bubmuoreka [{OK
1.3 CkopocTh xuMuueckoi peakuuu. Katanus 1
P peart https://m.edsoo.ru/7f41a636
Hroro no pazneny 5
Pa3znen 2.Xumuueckne peakiium B pacTBOpax
)1 DIIEKTPONUTHYECKAsT AUCCOLMAIUS U ) bubnnorexa [JOK
' OCHOBHBIE €€ MOJIOKEHHS https://m.edsoo.ru/7f41a636
29 XUMHUYECKUE CBOMCTBA HEOPTraHUYECKUX 4 bubmuoreka [JOK
' BeulecTs B ceere TDJ] https://m.edsoo.ru/7f41a636
)3 ['unponus coneil. Pemenue 4 | bubmuorexa [JOK
) 3KCTIEPUMEHTAIIBHBIX 3a]1a4 https://m.edsoo.ru/7f41a636
Hroro no pazneny 10
Paznen 3.Hemerasiibl U MX COeIMHEHMSI
31 OO11ast XapaKTEepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. ["agorenst https://m.edsoo.ru/7f41a636
3.2 OO61mas XxapakTepuCTHKa XUMUYECKUX 6 bubmuoreka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

anemeHToB VIA-rpynmsl. Cepa u eé

https://m.edsoo.ru/7f41a636

COEIUHEHUS
OO01m1ast XxapaKTEpPUCTHKA XUMHUECKUX
33 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 bubmorexa HOK
' py ' ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUSI
OO0m1as XxapakTeprucTHKa XUMHIECKUX
34 yneMeHToB IVA-rpyonel. Yriepoa u 8 Bubmuorexa IIOK
' . py ) poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCIMHECHUS
Wroro no pasaeny 25
Pa3nesa 4.MeTta/sIbl 1 UX COeINHEHUSA
bubmuoreka [{OK
4.1 0o 7 2
HIHE CROHCTRA METAIITIOB https://m.edsoo.ru/7f41a636
bu6nmorexa LIOK
4.2 Baxueiimme meran coe € 15
PRHCHILHE METAIIIB H 11X FIHCHITA https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 5.Xumus u okpyskamomas cpeiaa
5.1 BemectBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 2 Bubmuorexa LIOK
’ - p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 2

Pa3nesn 6.00001menne 3HaHUI 110 XMMHU 32 KYPC OCHOBHOM IIKOJIbI

bubnunorexa LIOK
6.1 Bemecta. X €CKHe pea 3
Heers HMITHECIIE peariii https://m.edsoo.ru/7f41a636
60 OcHOBBI HEOpPraHUYECKON XuMuH. Pemenne 4 bubnmoreka [JOK
) 3KCTIEPUMEHTAITBHBIX 3a]1a4 https://m.edsoo.ru/7f41a636
Hroro no pazneny 7



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

bubnunoreka LIOK

P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
BBoanslii nnctpykTax no Th.
1 IIpeamer xumuu. Ponb Xumuu B 1 bubmorexa HOK
el ' https://m.edsoo.ru/ff0d210c
YKU3HH YeJIOBEKa
) [lepBuunsbIil uHCTpYKTa) 110 Th. 1 bubnuorexa [JOK
Metoibl U3y4eHHUsT XUMUU https://m.edsoo.ru/ff0d227¢
3 ArperatHble COCTOSIHUSI BEILIECTB 1 bubmmorexa LOK
p B https://m.edsoo.ru/ff0d227¢
ITpakTryeckas padora Ne 1 «IIpaBuna
4 paloThI B 1a00paTOPUU U PUEMBI 1 1 bubnnorexka [JOK
oOpariieHus ¢ 1Tab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py0BaHHEM)
5 [IpakTuueckas padora Ne 2 | 1 bubnnorexka [HOK
«Habmroenue 3a ropsiei cBeuoi» https://m.edsoo.ru/ff0d28c8
6 dusndeckue IBICHUS B XUMUH 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d2a6c
7 [IpakTuueckas padbora Ne 3 «Ananus | 1 n6nuoreka [IOK
TMOYBBD» https://m.edsoo.ru/ff0d28c8
g ATOMHO-MOJIEKYJISIPHOE YUECHHE. 1 bubnuoreka [IOK
XUMHUYECKHUE PJIEMEHTBHI. https://m.edsoo.ru/ff0d2be8
9 3HaK1 XUMUYECKHUX AJIEMEHTOB 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
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10 [lepuonnueckas TabnMIIa XUMUYECKUX bubmumoreka [IOK
anemenToB .M. MenaeneeBa https://m.edsoo.ru/ff0d2d50
1 Xumuueckue GOpMyJIIbl | bubnunoreka HOK
uHpOpMaIUs, KOTOPYIO OHH HECYT https://m.edsoo.ru/ff0d2eae
12 Xumudeckue GopMyJisl U bubnmoreka [JOK
nH(popMaIus, KOTOPYIO OHU HECYT https://m.edsoo.ru/ff0d323c¢
bu6mmorexa [IOK
13 B
AICHTHOCTD https://m.edsoo.ru/ff0d350¢
bubmuorexa [JOK
14 B
AICHTHOCTD https://m.edsoo.ru/ff0d5230
L5 Xumnueckue peakuuu. [Iposepounas bubnuorexa [JOK
pabota «XumMudeckue GopMyIIbD» https://m.edsoo.ru/ff0d37fa
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XHWMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 XUMUYECKUE YPABHECHUS Buommorexa LHOK
yp https://m.edsoo.ru/ff0d5708
18 TUnbl XUMUYECKUX PEaKITUM bubmmorexa [OK
peaKtt https://m.edsoo.ru/ff0d3134
19 THUIIBI XUMHUUYECKUX PEaKLIUi bubnmorera LHOK
peakt https://m.edsoo.ru/ff0d40c4
O00011IeHE U CUCTEMATU3ALUS
20 3HaHu# no TeMe «HavanbHbie MOHATUSA bubmrorexa LIOK
https://m.edsoo.ru/ff0d4290
Y 3aKOHBI XUMUN.
[IpoBepounas paboramno Teme
bu6mmorexa [IOK
21 «HadganbHble MOHATHS U 3aKOHBI
https://m.edsoo.ru/ff0d448e
XxuMuny. Pernrenue 3amaq
” Amnanu3 npoBepo4Hoii padotsr Ne 1. bubnuoreka [IOK

Bo3nyx u ero coctas

https://m.edsoo.ru/ff0d4614
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bubmuorexa [JOK

23 K
HeHopod https://m.edsoo.ru/ff0d497a
[IpakTrueckas padota Ne 4
24 «ITonyuenwne, cobupanue u bubmorexa HOK
YHCHIE, COBIP https:/m.edsoo.ru/f0d4790
pacro3HaBaHUE KUCIOPOIa»
bubmuoreka [JOK
25 Oxcraet https://m.edsoo.ru/ff0d4c4a
bu6mmorexa [IOK
26 B
OROPOA https://m.edsoo.ru/ff0d4ae2
[IpakTuueckas padbora Ne 5 mo Teme
27 «ITonyuenne u cobupanue Bogopoaa bubmorexa [JOK
Y onp AOPOA, https://m.edsoo.ru/fR0d4dd0
U3Y4YECHHE €ro CBOMCTB)
bu6mmorexa [IOK
28 K
ACTOTRL https://m.edsoo.ru/fR0d4ddo
bu6mmoreka [JOK
29 C
o https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
30 K
OJIHECTRO petiecta https://m.edsoo.ru/fR0d4dd0
Pemrenue pacueTHbIx 3a1a4.
31 ITpoBepounas pabota bubnuoreka [IOK
«KonmdyecTBeHHBIE OTHOIIICHHS B https://m.edsoo.ru/ff0d4{42
XUMHW
" bubnmoreka [JOK
2 M i
3 OTAPHEIH 00BEM rason https://m.edsoo.ru/ff0d542¢
3 IToBTOpHBINA HHCTpyKTaXx no Th. bubmuoreka [IOK
PacuéTel Mo XMMUYECKNM ypPaBHEHUSAM https://m.edsoo.ru/ff0d55a0
. bubnmoreka [JOK
34 PacuéTel 10 XMMUYECKUM yPABHEHUSAM

https://m.edsoo.ru/ff0d5708
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bubmuorexa [JOK

33 Boza. Ocnopannus https://m.edsoo.ru/ff0d587a
16 PactBopel. MaccoBas onst bubnmoreka [JOK
PacTBOPEHHOTO BEILIECTBA https://m.edsoo.ru/ff0d59¢2
[IpakTuyeckas pabora Ne 6 o Teme
37 «IIpuroToBiieHre PaCTBOPOB C bubnmoreka [JOK
ONpeAeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5b40
PacTBOPEHHOTO BEIIECTBAY
O06001IeHNEe U CUCTEMATU3AIIHS
3HaHuM 1Mo TeMe «BaxkHelme
38 IIPEICTaBUTENIN HEOPTaHUUECKUX bubmmorexa LOK
https://m.edsoo.ru/ff0d5Seba
BeniecTB. KommuecTBeHHBIE
OTHOIIICHUS B XUMHUI»
[TpoBepounas padora Ne 2 o Teme
«Baxneinmmue npeacraBuTeNn
39 HEOPTraHUYECKHUX BEIIECTB. bubmorexa HOK
https://m.edsoo.ru/ff0d6342
KonmdaecTBeHHBIC OTHOIIICHUS B
XUMUNy». Penenne 3anau
40 AHanus npoBepoyHoi paboTsl Ne 2. bubnuoreka [IOK
Oxkcupl: KiaccuuKkanus U CBOWCTBA https://m.edsoo.ru/ff0d664¢
A1 OcHoBanust: K1accuuKamms u bubnmoreka [JOK
CBOICTBa https://m.edsoo.ru/ff0d664e
bu6mmoreka [IOK
42 Kucnotsl. Knaccudukanust Kuciot hitps-//m.cdsoo.ru/f0d67ca
N bubnmoreka [JOK
43 CBoficTBa KuCIIOT https://m.edsoo.ru/ff0d67ca
44 Knaccudukanms coneit buGnnorexa LIOK

https://m.edsoo.ru/ff0dfee2
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bubmuorexa [JOK

45 CaoiicTBa cojiei
https://m.edsoo.ru/ff0dfee2
46 ['eneTnueckas cBsI3b MEXKIy Kiaccamu bubnmoreka [JOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/00ad9474
47 [TpakTuyeckas padora Ne 7.» Pemenune bubnuoreka [IOK
DKCIIEPUMEHTAJIBHBIX 3a1a4» https://m.edsoo.ru/00ad9b7c
O00011IeHIE U CUCTEMATHU3AIUS
. bubmuorexa [JOK
48 3HaHUM Mo TeMe «OCHOBHBIE KJIaCChI
. https://m.edsoo.ru/00ad9cb2
HEOPraHUYECKUX COCAMHEHUI
[IpoBepounas pa6ora Ne3 o teme
" bubnuorexa [JOK
49 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9¢la
COCIMHEHMI
EctecTBeHHbBIC cCeMEiCTRA
50 XUMHUYECKUX AJIEMEHTOB bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
AmdorepHOCTD
Otkpertue /.M. MenneneeBsiM
51 [leproanueckoro 3akoHa. bubnnorexka [JOK
[TpoBepounas padota «CBoiicTBa https://m.edsoo.ru/00ada52c
HEOPraHUYECKUX COCAMHEHUI
5 OCHOBHBIE CBEICHUS O CTPOCHUH bubnmoreka [JOK
aTOMOB https://m.edsoo.ru/00ada52c
53 CtpoeHue 31eKTPOHHBIX 000JI04eK bubnmnoreka [JOK
aToOMOB https://m.edsoo.ru/00adaébc
54 [Tepuonnueckuii 3akon . 1. bu6mmorexa [IOK
MenzeneeBa U CTpOEHUE aTOMaA https://m.edsoo.ru/00ada824
XapakTepucTuKa XUMHIECKOTO
bubmuoreka [JOK
55 3JIEMEHTAa HA OCHOBAHUHM €TO

nojoxxeHus B [lepuognyeckoi

https://m.edsoo.ru/00ada96e
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CUCTEMC

XapaKTepI/ICTI/IKa XHUMHUYECKOI'0
9JICMCHTA HAa OCHOBAHHUHU €TI0

bu6mmoreka [IOK

>6 nonoxxenus B Ilepuoanueckou https://m.edsoo.ru/00adb33c
cucreme
3nauenue [leprnoanyeckoro 3akoHa u

57 [Tepuonuueckoit cuCTEMBI bubnnoreka [JOK
XUMHYECKUX 31eMeHToB J[. 1. https://m.edsoo.ru/00adb486
Meneneena

58 HonHas xumMuieckas CBA3b

5g KoBanentHas nenonsipuas bubnuorexa [JOK
XUMUYECKAA CBA3b https://m.edsoo.ru/00adaab8

60 KoBasieHTHas1 moJisipHast XMMUYECKast bubnmnorexa [JOK
CBA3b https://m.edsoo.ru/00adac34

61 Meramnueckass XMMHUY€ECKasi CBS3b bubmmorexa [TOK

https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK

62 CTeneHE okuCeHHS https://m.edsoo.ru/00adaab8

63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakuuu https://m.edsoo.ru/00adae28

64 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnnorexka [JOK
peakuuu https://m.eds00.ru/00adb076
O06001IeHNe U CUCTEMATU3AIIHS

65 3HaHu# o teme «I13 u [ICXD» u bubnuorexa [JOK
«Ctpoenne BemectBa. OBPy. https://m.edsoo.ru/00adb076
Pemenue 3anau

66 [TpoBepounas padora Ne 4 o bubnmoreka [JOK

temam«I13 u [ICXD» u «CtpoeHue

https://m.edsoo.ru/00ad9cb2
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BentectBa. OBPy». Pemenne 3aqau

bu6mmoreka [IOK
II 1
67 OBTOpCHHE  0d0dmEHHE KypCa https://m.edsoo.ru/ff0d61c6
bubmuoreka [JOK
II 1
68 OJIBEJICHUE UTOTOB y4eOHOTO rojia hitps://m.cdsoo.ru/f0d61¢6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
BBoanslii nncTpykTax no Th.
1 Kiaccudukanms HeopraHu4ecKux 1 bubmorexa HOK
t P https://m.edsoo.ru/00adb59e
BEILIECTB U UX HOMEHKJIATypa
[lepBuunsbIil uHCTpYKTaX 110 Th.
2 Kiaccudukanms XuMuaeckux 1 bubmorexa LHOK
N H https://m.edsoo.ru/00adb6b6
peakuuit
3 BxonHas auarnoctuueckasi pabora 1 bubmmorexa LOK
A A p https://m.edsoo.ru/00adb7e2
4 [TonsATHE O CKOPOCTH XMMHYECKOU | bubnnoreka [JOK
peakunu https://m.edsoo.ru/00adbac6
bu6mmoreka [IOK
5 Karamms 1
Tamm https://m.edsoo.ru/00adbcb0
6 DNEeKTpoNUTHYECKas IUCCOLUALIMS 1 bubmmorexa [OK
p A fat https://m.edsoo.ru/00adbcb0
7 OcCHOBHBIE TIOJIOKEHUST TEOPUHU | bubnmuotexa [JOK
AJIEKTPOJIUTUYECKON AUCCOLUALINT https://m.edsoo.ru/00adbcb0
2 XUMHYECKHE CBOMCTBA KUCIIOT B | bubnmnoreka [JOK
ceere TO/] https://m.edsoo.ru/00adc28c
9 XUMHUYECKHE CBOMCTBA KUCIIOT B | bubnmoreka [JOK
ceere TO/] https://m.edsoo.ru/00adcade
10 XUMHYECKHE CBOMCTBA OCHOBAaHUN B 1 bubmuorexa [JOK

ceere TOJ]

https://m.edsoo.ru/00adcd68
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1 XuUMHUYECKHEe CBOMCTBA COJIEH B CBETE bubmuorexa [JOK
TO https://m.edsoo.ru/00add448
bubmuoreka [JOK
12 T 7
HAPOIHS comer hitps://m.edsoo.ru/00add5d8
[Ipaktuyeckas padora Ne 1. Pemenue
13 SKCIHEPUMEHTAIBHBIX 33434 II0 TEME buGnnorexa LIOK
P A hitps://m.eds0o.ru/00add8b2
«INEKTPOIUTAYECKAS TUCCOITAALIHS
O00011IeHIE U CUCTEMATU3AIUS
14 3HAHUHU 110 TEME « XUMHUYECKHE bubmmnorexa LIOK
https://m.edsoo.ru/00add9d4
peaKkIu B PaCTBOPAX»
IIpoBepounas padora Ne 1
15 «)I;I/IMIf‘leCKI/Iep €aKIIUU B Bubmorexa ITOK
peart https://m.edsoo.ru/00addd12
pactBopax». Pemenue 3amau
16 Amnanu3z npoBepouHoi paboTsl Ne 1. bubnnorexka [JOK
OO1m1ast XxapaKTepUCTHKA HEMETAIIOB https://m.edsoo.ru/00addbfa
bu6mmoreka [IOK
17 Tanorexer https://m.edsoo.ru/00addec0
18 CoenquHeHUs TalIOreHOB bubmmorera [TOK
A https://m.edsoo.ru/00addfe2
[IpakTuueckas pabora Ne 2 o Teme
19 «3ydyeHne CBOMCTB COJIIHOMU bubmmorera [TOK
y https://m.edsoo.ru/00ade104
KHUCJIOTEDY
bu6mmorexa [IOK
2 X .
0 anbiorexsi. Cepa https://m.edsoo.ru/00ade348
bu6mmorexa [IOK
21 C
CPOBOZIOPOL H CYIILOU ! https://m.edsoo.ru/00ade488
22 Kucnoponnsie coeuHeHust cepbl buGnnorexa LIOK

https://m.edsoo.ru/00ade64a
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bubmuorexa [JOK

23 K
HCTIOPOHBIC COCAMHCHHA CCPBI https://m.edsoo.ru/00ade64a
bu6mmoreka [IOK
24 A
30T https://m.edsoo.ru/00ade802
bu6mmoreka [IOK
2 A
> MMHAK https://m.edsoo.ru/00adea28
bubmuorexa [JOK
2
6 Coma ammors https://m.edsoo.ru/00adec8a
27 Kucnopoanrle coenuaennsa a3ora bubmorera [JOK
PO 4 https://m.edsoo.ru/00adec8a
28 Kucnopoanrle coenuaenns a3ora bubmorexa [JOK
PO 4 https://m.edsoo.ru/00adeea6
bu6mmorexa [IOK
2 D
9 ocop 1 ero coeMHeHus https://m.edsoo0.ru/00adf004
bu6mmoreka [IOK
30 Y%
TJIepoa https://m.edsoo.ru/00adf180
KucnopoaHusle coemuHEHNS YIiepoaa.
31 11 OBepofllHa;I a6(f[Ta 3al nzn rl?) Ilfle bubmorexa [TOK
POBEP p yroa https://m.edsoo.ru/00adf306
«HemeTamibl»y
[ToBTOpHBINA HHCTpYKTaX 1O Th.
1 [IpakTuueckas pabora Ne 3 o Teme bubnnorexka [JOK
«ITomydeHue yriieKucmioro rasa, https://m.edsoo.ru/00adf518
M3Yy4YEHUE €ro CBOMCTB)
bu6mmorexa [IOK
33 YTICBONOPOE! https://m.edsoo.ru/00adf68a
14 Kucnoponconepxkariue bu6mmorexa [IOK
OpPraHUYECKUE COCTUHEHUS https://m.edsoo.ru/00adfc20
35 Kpemuuii u ero coeguHeHus bubmmoreia LIOK

https://m.edsoo.ru/00adfd9c
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bubmuorexa [JOK

36 CunukatHasi IPOMBIIUIEHHOCTh hitps:/m.cdsoo.rw/00adfebe
37 [Tonydyenue HemeTasioB bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
13 [Tonyuenue BaKHENIINX XUMHYECKUX bubnmoreka [JOK
COCTMHEHUN HEMETAJIOB https://m.edsoo.ru/00ae027¢e
39 O6006menne o Teme «HemeTasr u bubnuorexa [JOK
UX COCIUHCHUS https://m.edsoo.ru/00ae054¢
[IpoBepounas padora Ne 2
40 «II{)eMeFT)aJIJIH If HUX COCOUHECHUSY. bubnnorexa LIOK
https://m.edsoo.ru/00ac080a
Pemenue 3agau
AHanu3 npoBepoYHOr paboThl No 2.
[TonoskeHre MeTaIlIOB B Bu6miorexa IOK
4 Hepuonmreckoit crcreme JL1. https://m.eds00.ru/00ae0bf2
MenpeneeBa, CTpOEHUE UX aTOMOB U
KpUCTAJIJIOB
4 OO0mue XUMHYECKHE CBOMCTBA bubmuorexa [JOK
METAJIJIOB https://m.edsoo.ru/00ae0el8
43 OO6m1ast xapaKTepUCTHKA MIETOYHBIX bubnuoteka [JOK
METAJIJIOB https://m.edsoo.ru/00ae103e
44 OO6m1ast xapaKTepUCTHKA MIETOYHBIX bubnmnoreka [JOK
METAJIOB https://m.edsoo.ru/00ael156
45 OO01mmas xapakTepucTuKa bubnmoreka [JOK
IIEJI0YHO3EMEIIBHBIX METAJIOB https://m.edsoo.ru/00ael 156
46 OO6mrast xapakTepucTuKa bubnuorexa [JOK
IIEJI0YHO3EMEIIBHBIX METAJIOB https://m.edsoo.ru/00ael1278
47 JKécTkoCcThb BOABI U CIOCOOEI €€ bubmuorexa [JOK

yCTpaHeHus

https://m.edsoo.ru/00ae14b2
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bubmuorexa [JOK

48 AJTOMHHHH https://m.edsoo.ru/00ae14b2
49 CoenuHeHns aJTlOMUHNA Bubmaorexa ITOK
https://m.edsoo.ru/00aelS5e8
bu6mmoreka [IOK
30 Kexeso https://rn.edsogru/Oanl568
51 Coenunenus xenesa. [IpoBepounas
pabora 3a 3 yeTBepTh «MeTamibhy
5 [IpakTuueckas pabota « 4. Pemenue bubnuorexa [JOK
3KCIIEPUMEHTAIIBHBIX 3a]1a4 [0 TEME https://m.edsoo.ru/00ae1886
«MeTaib
53 Koppo3us meTaninos u crnocoOsbl bubnnorexa [JOK
3aIlIUTHI OT HEE https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
>4 Merazet B mpupoze https://m.edSO(I)_.Iru/Oanlc64
bu6mmoreka [IOK
>3 Honsrue o Meraztypruu https://m.edSO(I)_.Iru/Oanlc64
56 O06o001IeHre 3HaHUM 110 TEME bubnuoteka [JOK
«Metamnbh» https://m.edsoo.ru/00ae1d86
57 [IpoBepounas pa6ora Ne 3 o Teme bubnuoreka [IOK
«Metamaely. Pertenue 3agaa https://m.edsoo.ru/00ae35¢e6
AmHanu3 npoBepo4Hoii padotsr Ne 3.
58 XuMuueckasi OpraHu3alys IIaHeThl
3emis
59 OxpaHa OKpyKaromiei cpeabl OT bubnuorexa [JOK
XUMHMYECKOI0 3arpsI3HEHUS https://m.edsoo.ru/00ae3de8
60 BemectBa bu6mmoreka [IOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

https://m.edsoo.ru/00ael750

61 XUMHYECKUE PEAKLUN 1
62 XUMHUYECKUE PeaKIuu 1
63 OCHOBBI HEOPTraHUYECKON XUMUHU 1 bubmorexa HOK
https://m.edsoo.ru/00ae3{50
O600611eHre U cucTeMaTHu3alus
. . bubnuorexa [JOK
64 3HaHu# 1o teMe «Kypc ocHOBHOM 1
https://m.edsoo.ru/00ae4270
LIKOJIBI
65 Hrorosas mpoBepounasi padora Ne 4 | bubnuorexa [JOK
3a KypC OCHOBHOM LIKOJIBI https://m.edsoo.ru/00ae4270
66 AHanu3 UTOrOBOM MPOBEPOUHOMN | bubnnoreka [JOK
pabotsl. [TonBeneHne UTOTOB TOAA https://m.edsoo.ru/00ae0d0a
bu6mmoreka [JOK
67 I1 0600 1
OBTOPEHHE 1 ODODIICHHE Kypea https://m.edsoo.ru/00adb33c
bu6mmoreka [JOK
68 I1 0600 1
OBTOPCHHC H ODOOIICHHE Kypea https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS»

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TIIOHATHUMA: aTOM,
MOJIEKYJ1a, XUMHUYECKHH DJIEMEHT, MPOCTOE BEILIECTBO, CIOXKHOE
BEUIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJEHTHOCTbD,
OTHOCHUTENIbHAsT aTOMHasi M MOJIEKYJSIpHas Macca, KOJIUYECTBO
BElIECTBAa, MOJb, MOJSIpHAasT Macca, MaccoBas J0Ji1 XUMHUYECKOTO
DIIEMEHTa B COEIMHEHUHU, MOJIAPHBIA O0BEM, XMMHMUYECKas peaKius,
KIaCCU(UKALMSA  PEAKIHMA:  PEaKlUu  COCAMHCHUS,  PCaKINH
pa3joXKeHUs, peakluu 3aMelIeHUs, pPeaKkIuu OoOMeHa, 2JK30- U
SHJOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3(P¢EeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHI_IeHTpaI_[I/IH) B paCTBOpPC

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATUU H

MMPUMCHATH OTU MMOHATHA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIOJIb30BaTh XUMHYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUSA (bOpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6HHapHBIX
COCOAUMHECHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBy

Y4aCTBYIOUIMX B PEAKI[MH BEILIECTB, MO TEIIOBOMY 3D (DEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPDHYIO M MOJISIPHYKO MAacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISATH MAcCCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJTIO BEUIECTBA B PACTBOPE

NPUMEHATh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAaHUE,  OKCIEPHUMEHT  (peajbHBIdA |
MBICJICHHBIN )

[To Teme: «BaxkHeiime npeacTaBUTEIN HEOPTaHUIECKUX BEIICCTB)

pacCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHSATHH: OKCHuI,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OnpeAC/IATh NPUHAMJIC)KHOCTh BCHIECCTB K OHpCI[eJ'IéHHOMy KJIacCy

COCIMHEHUH 1Mo Gopmynam

23

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHNM4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAAs OINMCAHUE MPUMEPAMHU

MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAaHUA XHMHUYCCKUX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJaM TMOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBEIM O00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBINOJIHEHUIO
1a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 11O
pAaclO3HABAHUIO PACTBOPOB IIEJIOYEH U KHUCJIOT C IOMOIIBIO
WHAUKATOPOB (Jakmyc, (eHondTaaernH, METHIOPAHK U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peakInu

ITo Teme: «llepmogmueckun 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHToB J[. M. MenpeneeBa. CtpoeHne aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUI)
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITHH: SApO aToma,
AIIEKTPOHHBIA CJIOM aToma, aTOMHas OpOuTadb, paguyc aroma,

XUMHUYCCKad CBA3b, IIOJIApHAass W HCIIOJIApHAasd KOBAJICHTHAA CBSA3b,




ANEKTPOOTPULATEIBHOCTh, HOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTCIICHb OKUCJIICHHUA

3.2 KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI
OMKCHIBATh U XapakTepu3oBaTh TabnuuHyro ¢opmy I[lepmomuueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3jIu4aTh IOHATHUS «IJIaBHAS
33
noarpynmna (Arpymma)» u «mobounas moarpynmna (brpymma)y,
«MaJbIe» U «OOJIbIINE)» MEPUOIbI
packpsiBaTh cMmbica [lepuoauueckoro 3akona .M. Menneneesa:
Y JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
' XUMHYECKHUX DJJIEMEHTOB OT HUX TnoJokeHuss B Ilepuoamueckoit
cucreme
COOTHOCUTH  O0O3HAu€HHUs, KOTOpble HMMEITCS B  TabmuIe
«Ileppoguueckass  cucremMa  XuUMHYeckux  dnemeHtoB  J[.U.
3.5 MenpeneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIIEMEHTOB (COCTaB M 3apsii fAapa, oOIee Yucio
AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)
16 ONpeNeNiaTh  CTEeNeHb OKHCICHHS  DJIEMEHTOB B  OWHApHBIX
' COETMHEHUX
37 OTpeeNaTh BUJ XHUMHUYECKON CBs3M (KOBaJCHTHAasT W HMOHHAs) B
' HEOPraHUYECKUX COECAMHEHUSIX
9 KJTACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta

1

1.1

ITo Teme: «BemecTBo U XUMHUYECKast peaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMTHI, AIIEKTPOJUTHYECKAs JUCCOIHAIIMS,
peaKkIMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aM(pOTEepHOCTh,  XMMHUYECKas  CBs3b  (KOBAIEGHTHas, HWOHHafi,

MeTaJ'IJ'H/IquKaSI), KpucCTaJlJIN4eCKas peméTKa, CIIJIaBbBI, CKOPOCTH




XUMHUUYECKON peakiuu

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATUH H
IPUMEHSATh 3T OHATHUSA PU OIMCAHUY BELECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

PAaCKpBIBATh CYIIHOCTh OKUCIIUTEIIEHO-BOCCTAHOBUTENIBHBIX PEAKIUN

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IlIo Ttemam: «Hemerammel M ux COCOAUHECHUA» H «MeTtaiutel U HX

COCOAUHCHUA»

2.1

2.2

XapaKTepu30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHUIESCKUE XUMUIECKHE
CBOWMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXkAas ONMCAHUE
[IpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIINX CYHICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSX

24

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM 00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBINOJIHEHUIO
71a060paTOPHBIX XMMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO

ra3o00pa3HbIX BEIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

OPOBOJUTHh pEaKIUM, MOATBEPKJIAIOIINEe KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomua, womua, kapbonar, ¢ocdar, cumukar, cyiabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaxX HEOPraHUUECKUX BEILIECTB
ITo Teme: «XHUMHSI U OKpYXKaroIIasi Cpear»

PaCKpbiBaTb  CMBICJI  OCHOBHBIX  XHUMHYCCKUX MOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

MIPUMCHATE OCHOBHEBIC OIICpanuu MBICIIUTEITbHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYEHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHLIC
METO/BI IO3HAHHSA — HAOIIOJACHHWE, W3MEPEHHE, MOJEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHATHS

[Ipenver xumuu. Poiab XxuMuu B >KM3HHM 4YejoBeka. XHUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BC€IICCTB

ITonsTHE O MeTOAAX MO3HAHUSA B XMMHU. UHCTBIC BEILIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe X CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’IGKyanHOG YUCHUC

XuMuueckas Q)opMyna. BanenTHOCTE aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrHocuTenbHas aTOMHasa macca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas 10151 XUMHYECKOT0 JIEMEHTa

B COCAUMHCHUN

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KoJM4eCTBa,
Macchl W YHCIAa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérel mo dopmynam

XHUMHUYECKHUX COCIUHECHUM

Pusnueckue U XMMHUYECKUE sABJICHHUS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs MacChl BeUlecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY 10, ¢ IpaBUIaMu
paboTel B JabopaTopun W mpuéMaMu OOpalieHus C  J1abOopaTOPHBIM
000Opy/IOBaHHWEM, H3y4YE€HHE W OIHUCaHHe (HUIUUYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIECTB, HaOmoneHne Qusnyecknx (MJIaBIeHHE BOCKa,
TasHUE JIbJla, paCTUpPaHHUE caxapa B CTyIKe, KUIIEHHUE U KOHJAEHCAlUs BOJAbI) U
XUMUYECKHX  (TOpeHHE  CBeuYd, [MpOKaJMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeNa C KHCJIOTOW) SBJICHUH, HaOMIONEHHWE M ONHCAHUE
NPU3HAKOB TPOTEKaHMWS XHMHUYECKHX peaknui (pa3jiokeHue caxapa,
B3aMMOJICHICTBHE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3iokKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PaCTBOPOM

conu meau(1l), nzydenue cnocoOoB pazaencHus: cMeceil (C TOMOIIbI0 MarHUTa,




2.1

2.2
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¢wIbTpOBaHMEe, BBHINApUBAHHUE, NUCTHIULALMUSA, Xpomarorpadus), MpoBeneHUE
OUYHUCTKH [TOBApEHHOM COJIM, HAOIIOIEHHE U ONMCAHUE PE3yJIbTaTOB IIPOBEIECHUS
OIbITa, WUIFOCTPUPYIOLIErO 3aKOH COXPAHCHHMsS MAacChl, CO3JaHUE MOJCIIEU

MOJIEKYJI (IIapOCTEPIKHEBBIX )
Baxuelinmue npeacTaBUTeNIM HEOPTaHMYECKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — smeMeHT U mpocroe
BemecTBo. Haxoskaenwe kuciaopoja B Hpupojie, GU3NYEeCKHe M XUMHYSCKUE
cBoricTtBa (peakumu ropeHus). Oxcunbl. Ilpumenenue kuciopoga. CrocoObl
MOJy4eHHUsT KUCIOpoJa B J1ab0OpaTopuud W MPOMBINUICHHOCTH. KpyroBopot

Kucioposa B mpupojie. O30H — aioTporHas MoaupuKaus KUCIopoia

TemnoBoit 3 dekT XUMUIECKON peakluy, TEPMOXHUMHUECKHUE YPAaBHEHHUSI, K30~
U DHJIOTEPMHUYECKUE PEeaKIK. TOTUIMBO: yTOJIb U METaH. 3arps3HeHHE BO3IyXa,
yCHJIEHUE TapHUKOBOTO 3(peKTa, pa3pylieHue 030HOBOTO CII0s

Bonopon — anemeHT u mpocrtoe BeuiectBo. HaxoxneHue Bogopoaa B IpUpOJE,
dbu3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnorse! u conu

24

MonsipHbIii 006EM Ta30B. Pacy€Thl Mo XUMHUYECKUM ypaBHEHHSIM

2.5

2.6

®usnyeckue CcBoMcTBa BOoAbl. Boma kak pactBopuTenb. PacTBOpSL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTB BEILECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpOB B NpUPOAE M B KU3HM 4YenoBeka. Kpyrosopor
BOABl B TpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOA

Knaccugukanus Heopranmueckux coequHeHunidl. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa okcujaoB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHAOB. [losryueHne okcuoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHk1aTypa ocHoBaHui. du3nyeckue U XUMHUYECKHUE CBOWCTBA

ocHoBaHMH. [TonyueHre ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHYECKHE CBOMCTBA KHCHIOT. Pam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJIy‘{CHI/IC KHUCIIOT

Comu. Homenknarypa coneil. @usznyeckue M XMMHUYECKHE CBOMICTBA COJEH.

[Tomyuenue conen




2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[PIHGHPIFI

2.11

3.1

3.2

3.3

XVUMHUYECKUH  DKCHEPUMEHT: KayeCTBEHHOE OIPEACICHUE  COACpKAHUS
KHUCJIOpO/a B BO3JyXe, IOJy4YyeHHe, cOOMpaHMe, paclo3HaBaHUE U M3YydEHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIAOM U
YCJIOBHSI BOBHUKHOBEHUS U IIPEKpallleHUs] ropeHus (1oxapa), 03HaKOMIICHHE C
oOpa3lilaMd OKCHJOB U ONHCAHHE WX CBOWCTB, IIOJIyYCHHE, COOWpaHHE,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOAa (rOpeHue), B3auMoeicTBue
Bozopoaa ¢ okcugoMm Meau(Il) (BO3MOXKHO HUCTIOIB30BAHUE BHIEOMATEPUATIOB),
HaOmrofieHne oO0pa3lioB BEIIECTB KOJUYECTBOM | MOJb, MCCIEJOBAHUE
OCOOEHHOCTEHPACTBOPEHUS  BELIECTB C  PA3JIMYHOM  pPacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINpPENeNEHHON MAacCOBOM J10JIell pacTBOPEHHOIO
BELIECTBA, B3aMMOJEWUCTBUE BOJbl C MeTaIaMU (HaTpUEeM U KajlbIHEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OIPENEICHUE pPAaCTBOPOB
KUCJIOT U IIEJOYed C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAHUE 00pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHHE H3MEHEHUS
OKpacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojieiictBua okcuga menu(Il) ¢ pacTBopom cepHON KHCIIOTBHI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alliH, I1I0Jy4YEHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajyla JApYyruM U3 pacTBOpa COJM, peLIeHue
AKCIIEPUMEHTAJIbHBIX 3a/ad 1o TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEeIMHEHUI

[lepunonnueckuii 3akoH u [lepuonnueckas cucteMma XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBs3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[TepBble MOMBITKM KJIacCU(UKALUMU XUMHUYECKMX d3JeMeHToB. IlonsTHe o
IpyMNIax CXOIHBIX 3JEMEHTOB (ILENIOYHbIE U IIEIOYHO3EMENIbHbIE METaJlbl,
raJIOreHbl, MHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHU Bl U THAPOKCHUIBI

ITepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX di1eMeHTOB [1.1.
Meneneesa. Kopotkonepuoanas 51 JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoanueckoit cucrtembl XuMuueckux dnemeHTtoB [[.M. Menneneesa.
Ilepuonsr u rpynnel. PU3MYECKUI CMBICT TOPAJIKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpyurIibl 3JICMCHTA

CTpOCHI/Ie aroMmoB. CocTaB aTOMHBIX AACP. H30TO0MmEI. 9HCKTp0HLI. CTpOCHI/IC

SJICKTPOHHBIX 000JI0OYEK aTOMOB NIEPBBIX 20 XMMHYECKHX DJIEMCHTOB




3.4

3.5

Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO

AJIEMEHTa Mo ero nosoxenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOKMCTB IO TpyINaM M IEpPHOJaM.
3nauenue I[lepuonnueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XMMUUYECKUX
AJIEMEHTOB JUIsl Pa3BUTHs Hayku W npaktuku. .M. MennaeneeB — y4€HbIA U

rpaxxiaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs)  CBA3b.

DIIEKTPOOTPULIATENILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBS3b

3.6

3.7

Creneub okucieHus. OKHCIUTECIFHOBOCCTAHOBUTCIIBHEIC pCaKknuu. HpOLIGCCBI

OKHCJICHUS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUYECKUH S3KCIIEPUMEHT: M3y4YeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCHAA LMHKA C pPacTBOpaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_lI/Iﬁ (ropeHHe, pC€aKluu pa3jioKCHUA, COGI[I/IHGHI/ISI)

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

BemectBo 1 xumuueckas peakuus. [Topropenue

1.1

[Tepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4YeCKUX demeHToB J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOICTB
XUMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kaius, KaJIbIUI U HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM djeMeHTOB B llepuoamueckon

CUCTEMC U CTPOCHUCM NX ATOMOB

1.2

CrpoeHne BemecTBa: BHABI XUMHYECKOM CBS3U. THUIBI KPHUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHU4eckoil csa3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYECKHX
BELIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

TCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Krnaccudukanys XuMudeckux peakiuii Mo pas3inyHbIM IpU3HaKaM (10 YUCITy U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIECTB, MO TEIUIOBOMY 3(dexty, mo

H3MCHEHHIO CTCIICHEH OKMCICHHS XUMHUYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1.4

[0 YYacTHIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE peakluy,

TEPMOXUMHNYECKNEC YPAaBHCHUS. Ilonsrue o CKOpPOCTH XHUMHYECKOM pC€aKinuu

[TonsiTe 006 oOpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKHX peakuusax. [lonsTtue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusax. [[oHaTre 0 XMMUYeCKOM PaBHOBECUH.
@axTophl, BIUAIOIIAE HAa CKOPOCTh XUMHUYECKOW pEaKUUd U TOJ0KEHHE

XUMHYCCKOI'O0 paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C UCIIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OajnaHca

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEIIECTB C PA3JIMUYHBIMU BHUJIAMU
XxuMH4eckoi cBs3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SJIEKTPOJIHTEHI.
Peakiuu nonHoro obmena. YcCllOBUSI MPOTEKAHMS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HWOHHBIE YpaBHEHMs peakuui. CBoiicTBa KHCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHUN 00 SJIEKTPOIUTUYECKON

Auccouuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJImn3eC coJiei

XUMHUYeCKUi OKCIHCPUMCHT: O3HAKOMIJICHUC C MOACIIKIMU KPUCTATNIMYCCKHUX
PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB M HEeMeTauioB (rpadura u
ajMasa), CJIO0KHBIX BEHIECTB (XJOpUIA HATpPHUs),; MUCCIEAOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHUMHYECKOW pEeaklMh OT BO3JCUCTBUS pPAa3IMUHBIX (HAKTOPOB;
WCCIIE/IOBAaHNE  DJIEKTPONPOBOJHOCTA  PAacTBOPOB  BEIIECTB,  Ipolecca
JTUCCOLMAIMU  KHUCIOT, MIeNo4Yed u coledl (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAaHUs PEeaKIMii HOHHOTO oOMeHa (00pa3oBaHUEe OCaJKa, BhIICTICHUE ra3a,
o0Opa3oBaHHE BOJbl); OIBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX peaklnidi (TOpeHHe, PeaKkIuh Pa3lIoKEHUs, COCIUHEHUSs);
pacro3HaBaHMe HEOPTAHWYCCKUX BEIIECTB C TIOMOMIbIO KAUeCTBEHHBIX PEAKITUi

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamis!l 1 UX COeIUHEHUS

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMsS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKkrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTaljlaMH, HEMeTajulaMH, IiesodamMu). XJIOpOBOJIOPOA.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOfICTBEl, MOJIy4YCHHUC, IPUMCHCHHC. Z[eﬁCTBHe




2.2

XJI0pa ¥ XJIOPOBOJOPOJA HA OPraHU3M 4YeloBeKa. BaxkHelmme XJIopuabsl U UX

HaXOXICHUEC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHn OKucieHus. CTpoeHue u Gu3nYecKrue CBOWCTBA
MPOCTBIX BEUIECTB — KHUCJIOPOAAa M Cephbl. AJUIOTPONHBIE MOAU(PUKAIIUN
KHCIIOpo/ia U cepbl. XUMHMUECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UYECKHE U XMMHUYECKHUE CBOMCTBA
(oOmue Kak mpencTaBHTENs Kiacca KUCIOT W crenuduaeckue). XUMHUYECKUE
peakiuu, JeKalre B OCHOBE MPOMBIIUICHHOTO CIoco0a IMOMy4eHUs! CEepHOM
kucnotel. [lpumenenue. Conu cepHOM KHCIIOTHI, KayeCTBEHHAsl peakuus Ha
cynedar-uoH. Haxoxnenue cepel U €€ COCNMHEHUN B MPUPOJEC. XUMUYCCKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COCIMHEHUSIMU Cepbl (KUCIOTHBIC T0XKIIH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €0 MPEIOTBPAIICHHS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEHUE B IIPUPOJIE,
¢usnveckne u XUMUIecKne cBoiicTBa. KpyroBopor a3ora B npupojae. AMMHaK,
ero ¢u3M4ecKue W XMMUYECKHE CBOMCTBa, MojiydyeHue u npumeHenue. Comu
aMMOHHS, HX (u3HYecKhe ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KayecTBeHHast peaklusi Ha HOHbI aMMOHUs. A30THas KUCIIOTa, €€ MOJyuyeHHe,
¢dbuzmveckue W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn00peHuil. XUMHUYECKOe 3arps3HEHHE OKpY Karollen
Cpeabl COETUHEHUSIMH a30Ta (KHCIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3yXa, MOYBbI

1 BOJJOEMOB)
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®ocdop, amnorpornHele Mogudukauu Gocdopa, puzndeckue U XUMUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHUYECKHE CBOMCTBa, monydeHue. Mcnomb3zoBaHue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapaktepuctuka 3yeMeHToB I[VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOoJ, aUIOTPOIIHBIE
Moau(UKaAIMKM, paclpocTpaHEHHE B MpUpoae, (U3HUECKHEe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriaepona B npupoae. OKcuasl yriepona,
nux (1)I/ISI/IV-IGCKI/IG U XUMHWYECKHUEC CBOI)IICTBa, )Iel\/'ICTBI/Ie Ha JXHUBBIC OpPraHMW3MBbI,

MOJIYUCHUC U ITPUMCHCHHC. DKOJIOTHYECKHUE HpO6JIeMBI, CBA3aHHBIC C OKCHUJIOM




yriepona(lV); rumore3a rino06agbHOrO MOTEIUICHUS KIMMaTa;, TMapHUKOBBIN
3¢dexT. YrompHas Kuciora M €€ colM, UX (QU3NYECKUe MU XUMUYECKHE
CBOICTBa, MoOJyuyeHUEe U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
noHbl. Vcnonp3oBaHue kapOOHATOB B ObITY, MEAMLMHE, IIPOMBIIUIEHHOCTH U

CEJILCKOM XO3SICTBE

2.6

2.7

[lepBoHauaIbHBIE TOHATHS 00 OPraHUYECKHUX BELIECTBAX KAK O COCIMHEHHSIX
yriepona (MeTaH, 3TaH, STWJIEH, AaleTHJICH, STaHOJ, TJHIEPHUH, YKCyCHas
kuciora). Mx cocraB M xumuueckoe crpoenue. llonstue o Ouonormvecku
BO)XHBIX BEIECTBAX: >Mpax, OelKax, yrieBojax — M HX pPOJU B KU3HU
4yenoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKHMX UM HEOPraHMYeCKHX

COCTUHEHUN

Kpemuuii, ero ¢usnyueckne © XUMHYECKHE CBOWMCTBA, TMOJYYCHHE U
npumeHenne. CoeuHEeHUs KpeMHHUS B mpupoae. OOmme mpencraBicHHus 00
okcuzae kpemuus(IV) u kpemuueBoii kuciaore. CUIMKATBI, UX UCHOJIB30BaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BakHEHIIHE CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKIIO0, IIEMEHT, OeTOH, jkeie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCZIHGBHOﬁ KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3y4eHHE OOpa3[0B HEOPraHUYECKUX BELIECTB,
CBOWCTB COJISHOM KMCJIOTBI; IPOBEIEHNE KAaYECTBEHHBIX PEaKIMi Ha XJIOpUA-
MOHBl W HaOJIO/IEHUE MPU3HAKOB HX IHPOTEKAHUS; OIMBITHI, OTpPa)KarollUe
¢u3nyeckue U XMMUYECKHe CBOMCTBA IaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOpPUJOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3lamMM cepbl U €€ COECJUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHHWE BHUJCOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
o0yriIMBaHUs caxapa MoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3y4YeHUEe XMMHUYECKHX CBOMCTB pa30aBieHHOW CEpHOM KHUCIOTHI, MPOBEJCHHE
KaueCTBEHHOW peakuuu Ha cynbpaT-uoH | HaONIoJeHHe NpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PM3NUYECKUMU CBOMCTBaMM a30T1a, hocdopa u ux
COEIUHEHUI (BO3MOXKHO HCIIOJIb30BAaHME BMJIEOMATEPUANIOB), O0pa3lamu
a30THBIX U (ochHOPHBIX yIOOpPEHUH; MTOTyUYeHUe, COOMpaHue, paclo3HaBaHUe U
M3y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX pEaKIHil Ha HOH
aMMOHMSI U (Qocdar-uoH UM U3yuyeHHE TPUZHAKOB UX MPOTEKAHU,
B3aMMO/JICHICTBIE KOHIIECHTPUPOBAHHOM a30THOM KHCJIOTHI C MeAbI0 (BO3MOXKHO
HCIIOJIb30BAHNE BHJIEOMATEPUATIOB); HM3yYEHHUE MOJEIEH KPHUCTAJUIMUECKUX
pemi€rok anmasa, rpaduta, ¢yliepeHa; O3HAKOMJIEHHE C IPOLECCOM

az[cop6u1/11/1 paCTBOpéHHBIX BCIICCTB AKTUBHPOBAHHBIM yrnéM )51 yCTpOﬁCTBOM




MPOTHBOra3a; MOJy4YeHUE, cOOMpaHMe, PACMO3HABAHWE W H3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEACHHWE KAauyeCTBEHHbIX pEakUMi Ha KapOoHaT- H
CWJIMKAaT-UOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
INPOAYKLUHUEH CHUIMKAaTHOM NPOMBIIUIEHHOCTH; pPELIEHUE SKCHEPUMEHTAIbHBIX

3a71a4 110 TeMe «Ba)kHeNe HeEMETAIIIBI U UX COSAUHEHU

MeTtamisl 1 uxX COCIUHCHUA

3.1

OO01mmas xapakTepUCTHKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU WX
nojnoxxenus B llepuoamyeckoid cucreme XuMHueckux oanemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaAIIOB. MeTaiinyeckas CBsi3b U
METa/UTMYeCKasi KpUCTaUITMYecKash pemérka. IJICKTPOXUMHYECKUH  psil

HaIpsKEHUH METaJUIOB

3.2
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duznyeckue U XUMHUYECKUE CBOICTBa MeTauioB. OO0IMe criocoObl MOITyYeHUs
MmetaiioB. [ToHsATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CrutaBsl (CTalb, YyTyH, JIOPATIOMUAHUH, OpOH3a) U MX IPUMEHEHHE B

6BITy H IIPOMBIINIJICHHOCTH

[lenouynsle Mertaibl: nosioxkeHue B Ilepuoamyeckoil cucreMe XUMHUYECKHX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCHIbI U
TMJIPOKCUABl HAaTpus U Kaius. [IpuMeHeHHe MIeTOYHBbIX METaJUIOB U HX

COETUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMA:  TOJIO)KCHHE B
[Tepuonnueckont cucreme xuMmuueckux 3iueMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NyYecKue U XUMHYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeilmue coenvHeHUs Kalblusg (OKCHM, THUIPOKCHUI,

conu). KEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmoMuHUIL: TIoNoXkeHue B llepruoanmyeckoil cucreMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; cTpoeHHME aroMa; HaxoxaeHue B mpupone. dusmyeckue u
XUMHYECKHUE CBOMCTBA aFOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJITFOMHUHHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XumMudeckux 3neMeHToB J[. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXIECHHE B mOpupoje. Pusnyeckue Hu
XUMHYECKHE CBOMCTBa jkene3a. OKcuawl, THApoKcHabl U conu skene3a(ll) u

xene3a(lll), mx coctas, CBOICTBA U TTOJTyUCHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C O6p33HaMI/I METAaJJIOB M CIIJIaBOB,

ux (pI/ISI/ILIeCKI/IMI/I CBOﬁCTBaMI/I; HU3YYCHUC PC3YJIbTATOB KOPPO3WU MCETAIIIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHICTBUSL OKCHJA KalblUsi W HaTpus C BOAOHM (BO3MOXKHO
KCIIOIb30BAaHUE BHJIEOMATEPHAIIOB); HCCIICIOBAHME CBOWCTB KECTKOW BOJBI;
mpolecca TOpEHHs Kelle3a B KHUCIOpoAe (BO3MOXKHO —HCHOJIb30BaHHE
BHJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI
(Marams, KajbIus, anroMuHus, nuHKa, skeneza(ll) m sxemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKpANIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIB30BAaHME  BUJCOMAaTEpHAJIOB);
uccienoBaHrue aM(pOTEPHBIX CBOWCTB THIPOKCHA ATIOMUHUS U THUIPOKCHIA
LIMHKA; PEIIEHUE HKCIIEPUMEHTAIIbHBIX 3aJa4 110 TeMe «BaxxHelmue MeTauibl U

X COCAUHCHU

XHMHMS ¥ OKpYXKaroas cpena

4.1

4.2

HoBble maTepuanbsl u TexHojoruu. BemectBa nu maTepuanbl B MMOBCEAHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. llepBas momMoip NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ JKOJIOTUYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromier cpeapl [1/IK. Ponp XuMun B pelieHHH 3KOJIOTMUECKUX MPOOIIeM.
[IpupoaHble HCTOYHMKH YTJIEBOAOPOAOB (yrojb, NPUPOIHBIA ra3, He(Th),

MIPOIYKTHI UX MEPEPaAOOTKH, UX POJIb B OBITY U IPOMBIIUICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3Y4YCHHC 06pa3u03 MaTCcpHuaJioB (CTeK.]'IO, CIIJIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SBICHHHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTyphl M HpPaKTHYECKOU
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJBb30BaTh MOACIHN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak HPO(QUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEAHETO 001ero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUYCCKUX 3H3HHI71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XWMHUUYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BEHIECTBO, IIPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAA U
HEOJTHOPOAHAs CMECh, OTHOCHUTENbHBIE aTOMHasi M MOJIEKYJsipHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsT Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMU Pa3JIOKEHMs, PpEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas OIS XMUMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJS U MPOLEHTHAs KOHLEHTpaIHs

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HCKTpOHHLII>i cjon aTroMa, aTOMHas




opOuTanb, paguyc aroma, BaJICHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKAsl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METALIMYECKas  CBA3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUUd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCICHHME W  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKuy,
CKOpOCTb XMMHYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Bnagenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

YMEHHE MPaBUIIBHO UCIIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM uymcie MHUHEpaJbHbIE YJIOOpPEHHMs, METAUIbl M CIUIABHI,
NPOAYKTHl TEpepadOTKA MPUPOAHBIX HCTOYHUKOB YIJIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
U XMMHYECKHUX TPOIIECCOB HA OPTaHU3M YEJIOBEKAa U OKPYKAOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpoBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

33

HaJIMuue OmbITa pabOThl C Pa3IMYHbIMU MCTOYHHMKAMM HH(OpMaLUU
N0 XUMHMM (Hay4yHas M HAy4yHO-NOMYJIsIpHAs JMTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 Bf€HIECTBAX, HX
MMPEBPAIICHUAX u IMMPAKTHUICCKOM NPUMCHCHUU )51 YMCHUC

MCIIOJIb30BaTh €€ JUIs pelIeHns yueOHO-1103HaBaTeIbHbIX 3a/1a4

BJ'Ia)IeHI/Ie OCHOBaMH ITOHATHHHOI'O arrmapara U CHMBOJIMYECKOTO

A3bIKa XUMHH JJIs1 COCTaBJICHUS q)OpMYJ'I HCOpPTraHNYCCKUX BCHICCTB,




YpPaBHEHUNM  XMMMYECKUX  PEaKkLMi; OCHOBAMU  XHMHYECKOU
HomeHkatypbl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HCpHO,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
AJIEKTPOHOB), PACIPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX MEPHOJIOB, KU U KaJIbIIHS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paauyc aroMma, 3JEKTPOOTPULATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYIIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHYECKHUE DJIEMEHTHI

7.2 HEOpraHUYEeCKUE BEleCTBa

7.3 XUMHUUYECKHE PEaKUU

8 YMeHue onpeaensrh:

S 1 BAJICHTHOCTh U CTETEHb OKHCIICHUS] XUMHUYECKUX JSJIEMEHTOB, 3apsl

' HOHA

g2 BUJI XUMHYECKOM CBA3M M THUN KPUCTAUIMYECKOM CTPYKTYphl B

. COCTUHCHHIX

8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTENh U BOCCTAHOBUTENH

9 YMeHne xapakTepru3oBaTh (U3MUECKUe U XUMUYECKUE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,

9.1 KpeMHHM, a3oT, ¢ocdop, cepa, XJIOp, HATPUN, Kaaud, MarHui,
KaJIBIIMH, aTFOMHHHH, JKEJIE30)
CIOXHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHIBI M THIPOKCHIBI

99 metaimoB [-IIA rpynn, amromunusi, menu (II), uunka, xeneza (II u

' I1I), okcunpr yrnepona (I u IV), kpemuns (IV), azora u dhochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTucras, a3zoTHas,
dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH)

9.3 MPOTHO3UPOBAaTh M  XapakTEpPU30BaTh CBOMCTBA  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, NMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YHUCIIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOUINX XMUMHYECKHE CBOMCTBAa M3yUEHHBIX KJIAcCOB
' (TpyIin) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BIYUCIATH (IPOBOUTH PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira30oB
114 [0 YpaBHEHUSM XHMHUYECKUX PEaKIUil U HaXOAUTh KOJINYECTBO
' BEIIECTBA, 00BbEM U MACCY PEareHTOB UM MIPOYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro TOo3HaHuUA  (HaOIIOlIEeHUE,
101 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEeHHEe CPOopMyIHpoBaTh TMpobieMy u
MPEAJIOKUT MYTH €€ PEIICHUS
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYO0BAHHEM
npaBUIaMu 0€30MaCHOTO OOpaIEHUs C BEIECTBAMHU, HCTIOIb3YEMbIMHU
B TMOBCEHEBHOM JKM3HU, TIPABUIIAMU MOBEACHUS B LIEJSX cOepekeHuUs
123 3JI0pOBbSl U OKPYKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHS Ha JKHUBBIE OPTraHU3MBI OMPEAENEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanmune mpakTH4YecKuxX HABBHIKOB TUIAHMPOBAHUS M OCYIICCTBICHUS
CJEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3Y4YCHHE U OMucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C q)HSPILIeCKI/IMI/I n XUMHUYECKUMHU SIBJICHUAMMU, OIIBITHI,




WJUTFOCTPUPYIOILUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCO00B pa3eeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOICTB; IOJIy4E€HHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHUE WHNKATOPOB (;1akmyca, METHIIOpaHKa u
denondranenna) s ONpeneNeHUs XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJI0Yel

WCCIIC/IOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacCTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

pelIeHre IKCIIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COEIMHEHUI»; «DNEKTPOIUTHYECKAS
aucconpanusny; «BaxHellnne HeMeTalUIbl W HUX COECIUHEHUS,

«Baxneiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XIJIOpUI-, OpOMHUI-,
wonuna-, cynedar-, ¢ocdar-, KapOoHaAT-, CHIMKAT-aHHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl AMMOHUS, MarHusl, KaibII¥s, aFOMHHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYMmeHnue:

14.1

14.2

NpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATh CBA3U MCKAY PCAJIbHO Ha6J'IIOIlaeMBIMI/I XUMHUYCCKHUMU
SABJICHUSAMHA H IMPOLECCaAaMH, IPOUCXOOAAINIUMA B MaKpO- 1 MUKPOMUPE,

OOBSACHSATH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

UYucrsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOMBI H MOJICKYJIBL. Xumuueckue diieMeHTBhl. CHMBOIBI  XUMHYECKHX

3JICMCHTOB. HpOCTble " CJIOXKHBIC BEUICCTBA.

Xumudaeckas (bOpMy.]'Ia. BaneHTHOCTh aTOMOB XMMHYECKHX dJIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENbHAA MOJICKYJISIpHAs Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHNU

1.5

1.6

KonnaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
B3anmocBsI3b KOJIMYeCTBa, MACChl U YHMCTIa CTPYKTYPHBIX €IMHUI BEIIeCTBA
Ou3nyecKkue U XUMUYECKUE SBJICHUSA. XHUMHUYECKas peakuus U e€ MpU3HAKH.

3aKoH COXpaHCHHA MACChI BEIICCTB. XUMHYECKHE YpaBHCHHA

Hepnozlnqecxnﬁ 3aKOH H HepI/IOI[I/I‘-ICCKaH CHUCTCMa XHMHUYCCKHX OJIICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanueckas cucreMa XMMUYECKHX 3J1eMeHTOB J[.1.
Menneneesa. Ilepuoasl u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEPA,

HOMCPOB II€pHUOJa U I'pyIIibl 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTponsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XHMMHUYECKHX 3JIEMEHTOB

[Tepnonnueckoii cucremst .M. MeHnneneena
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BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XHMMHUYCCKHUX 3JICMCHTOB MEPBLIX Tpex
NnepruoaoB, KaJivid, KaJIbIOUA (pazu/lyca aTOMOB, 3JICKTPOOTPUIATCIIBHOCTH,
MCTANIMYCCKUX W  HEMCTAIIMYCCKUX CBOfICTB) n HX COGI[PIHGHI/IP'I B
COOTBCTCTBHH C IIOJJOXKCHHEM DJJICMCHTOB B HepHOHquCKOf/'I CUCTEME H

CTPOCHUEM HUX ATOMOB

3.1

Crpoenue BelecTBa
Xumuyeckasi cBsizb. KoBaneHTHas (ToNsipHass M HEMOJSpHas)  CBA3b.
SJ'IGKTpOOTpI/IHaTeHBHOCTB XUMHUYCCKUX JJICMCHTOB. Honnas CBS3b.

Merannudeckas CBI3b




3.2

Tumnel KpUCTAIIMYECKUX PEIETOK (aTOMHasl, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEIETKHM U BHUIA

XUMHUYECKOU CBA3U

4.1

4.2

Baxueiie mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, am(pOTepHBIC) u
HecosieoOpa3yriye; OCHOBaHHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKale ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX B KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-MCTAJJIOB: JIUTHA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXHMHHCCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJIOB

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COCI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

®uznyeckue U XUMHYECKHE CBOICTBa OKCHI0B HemeramioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetawioB [A-IIIA rpymn, nunka, menu(ll) u
xenesza(ll, III).ITonmyuenue okcuI0B METAIIIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIAPOKCHIOB (Ha mpuUMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, UuHKa). [lomyuyeHue ocHOBaHuil U
aM(OTEPHBIX THAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOIOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroiapHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonyuenue kucior
OO6ume xuMHuyeckre cBoiicTBa cpenux coneil. [lomyuenue comneit

HOJIy‘{CHI/IC, CO6I/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJda, aMMHAKa,

YTJIEKHCIIOTO Ta3a B JIAbOpaTopuu

4.11

[Toryyenne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMbIIUIEHHOCTH. O01ue

CITIOCOOBI TMOJIYUCHUA MCTAJJIOB




4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakuuid Mo pa3IuyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

52

53

54

5.5

TernoBoil 3¢ hexT XUMHYECKON peakIui, TEePMOXUMUYECKHE YPaBHEHU. DK30-

U SHJOTEPMHUYECKHE peakluu. TepMOXUMHUECKUE YPAaBHEHMUSI
OKHUCINUTEIBHO-BOCCTAHOBUTENbHBIE peakui. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHHUST W BOCCTAHOBICHHSA.  JJEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHON peaKuu

Teopust AMeKTpOTUTHYECKON nuccoruanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HE3JIEKTPOIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUAIN
Peakuuu moHHOro o6meHa. YcCloBHs MPOTEKAaHUS PEaKUUA MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMHMUYECKUX peakuuil B jgabopaTopuu u OBITY.

HepBas[ ImoMoumpb IMMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE  OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOIMYECKHX MpoOsieM. VYcCuieHue MapHUKOBOro »ddekra,

pa3pyiieHrne 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yrieposa, KpeMHHUSI U UX COEIMHEHUH B
OBITY, MEIWIMHE, TPOMBINUICHHOCTH W CEIbCKOM Xxo3siicTBe. [IpumeHenue
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPAJIOMUHMMA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH UX coenHeHUH. [IoHATHE 0 KOPPO3HH METaIOB, OCHOBHBIE

CITOCOOBI 3alUTHI KX OT KOPPO3UU

[IpupoaHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, HeDTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OPraHnvdcCKNX BCIICCTBaX KaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 9TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAas KI/ICJ'IOTa).
IToHaTHe 0 OMOJIOrMYECKH BaKHBIX BCHICCTBAX: XHpaX, 6em<ax, YTJIeBOJAax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o popMynamM XUMUYIECKUX COCTUHEHUI
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSAM




Y4eOHO — MeTOAMYECKOE U MATEPHAJILHO-TEXHUYECKO0e o0ecevyeHmne
o0pa3oBaTebHOroOnpouecca s 8 kiacca

Jluteparypa aJs yuuTeis

Bonosukos B. b., Kpyreuxkas E. [I. «Heopranndeckas Xumus: ynpaKHEHUS U 3a7a4N»
W3n-Bo A. Kapnakosa, 2004 r.

bouapnukosa P.A. Yuumcs pemars 3agaun no xumuu. @opmupoBaHue npeIMeTHON
KOMITETCHIINM Y oOyJaronuxcs 8 kiace./ - Bonarorpan: Yuurens, 2016.

I"apa H. H., Xumus: ypoku B 8 kiacce: mocooue mjst yaureds. - M.: [Ipocsemenue, 2008.
I'abpuensn O.C. KOHTpONbHO — U3MEpUTENbHBIE MaTepuaibl. XuMHusS 8 Kiacc/
H.I1.Tpoery6osa, E.H.CtpensaukoBa. — M.: BAKO, 2016.

INa6puensa O.C. Xumus. 8 knacc: HactoipHas kaura mia yuurtens/ O.C.['abpuensH,
A.B.Kynnosa — M.: JIPO®A, 2013.

I'abpuensn O.C. Xumus. 8 kiacc: noypounsie miansl/ B.I'.Jlenucosa, - Bomrorpasn.:
Vuurtens,2011.

lopxoBenko M.FO. Xwummsa. 8 kmacc: mnoypoyHble pa3paboOTKuM K  y4eOHUKY
0O.C.I'abpuensna — M.: BAKO, 2004.

Hemunos B. A. «Xumus: npaktukym. 8-11 kmace». U3a-so HI] DHAC, 2003 r.
Henucoa O. U. @dopmupoBaHue KOMIETCHIIMH HA YypOKax XUMHUHU: 8§ KJacc:
Metoauueckoe nocobue /[enuncora O.1. — M.: Benrana-I'pad, 2011. — 144 c.

Hepsabuna H.E. Ctpoenue atoma. CHCTEMHO-IESTENBHOCTHBIA MOIXOA K METOIHKE
npenogaBanus. Yuebnoe nocodue./ 10 «Y Hukurckux Bopor» - Mocksa, 2011.
Hepsabuna H.E. Xumwus. OcCHOBHBIE KiIacChl HEOpPraHWYECKUX BemecTB. CHCTEMHO-
IeSTeILHOCTHBIN oaxon./ - Mocksa, 2010.

3yeBa M. B., I'apa H. H. KonTponbHble 1 npoBepouHble paboThl 110 XuMuu, 8§ — 9 Kiacc.
— M.: «/Ipoday, 1998.

KysnenoBa H. E. @opmupoBanue cucteM MOHATHI Mpu oO0ydeHuu xumuu: Kuura s
yuurens. — M: Ilpocsemienue, 1989.

Kysnenoa H. E., IlllatraioB M. A. OOydeHune XMMUU Ha OCHOBE MEXKIPEIMETHOU
UHTETpaIuu: YuebHo-MeToauueckoe nocooue. — M: «Bentana-I'pad, 2004.

Turosa 1. M. BemectBa u MaTepuainsl: Yue6Hoe nocodue. — M: Mupoc, 1998.

Xomuenko I'. I1., Xomuenko U. I'. «CoopHuk 3aaa4 o xumum». M3a-Bo «HoBas BotHaY,
2001 r.

Jlureparypa A y4amumxcs

bouapuukosa P.A. Xumus. Yuumces pemats 3agaun. 8 — 11 kmaccel./ - Bonarorpan:
Yuurens, 2016.

Hepsouna H.E. Heopranndeckas xuMus B yIIpaKHEHHUSX U 3aJadax. YuebHoe nocoodue./
UIIO «Y Hukurckux BopoT» - Mocksa, 2012.

Hopounbskun B. H., bepexxnas A. I'., Caxnesa T. B., ®espanieBa B. A. Xumusi.
[Toarotoku k OI'D — 2018 — 9: YuebHo-meTonuueckoe nmocodue /Ilox pen. B.H.
Hoponbkuna. — PoctoB u//1: Jlerron, 2017. — 288 c.

Kpunnman B. A. «KHura i yteHus no Heopranndecko xumun». M3a-so
«ITpocsemenne», 1984 r.

Pa6oB M. A. C60opHUK 33724 U yIIpaXKHEHUH 1o Xxumuu: 8-9 kiaccel. — M.: DKk3ameH,
2010.-478 c.

Menuapecypcnl

JleMocTpanimoHHOE TOYpOUYHOE TUIaHupoBaHKue «Heoprannueckass xuMus» 8 Kiacc.
Kommnakr — nuck 11t komnbrotepa/ Bonrorpan: Yuutens, 2007.



VYuebHoe 3nexTpoHHOe n3nanue «Xumus (8 — 11 kinacc). BupryansHas mabopaTopusi».
Kommakr — nuck st komnbiotepa/ JlJabopatopust cuctem myiabtumenna, Mapl' TV, 2004.
Y4yeOHoe 3neKTpoHHOe n3nanue «Yuumcs Bmectey (8 — 11 kmacc). Kommakt — nuck s
koMribtoTepa/ Bonrorpan: Yuurtens, 2009.

Xumus 8 kiace. MynbTuMeanitHOEe yueOHOe TocoOre HOBOTO 00pasia. DJIeKTpOHHAs
o6ubmmoteka «lIpocBemnienne

Xumus 7-11 knace. Bam penerurop. MaTepakTuBHbIC IeKMK. Pemenue 3anad.
DJEeKTPOHHBIE MPUJIOKEHUS K yueOHnKaM. — Pexxum nocryna :
http//www/drofa.ru./catnews/dl/main/biology

Enunas komnekius nudpoBbIx 00pa3oBaTENbHBIX PECYPCOB - Pexkum goctyna : http//
school-collection.edu.ru

EcrecTBeHHOHAaY4HBII 00pa3oBaTeNbHbIN MopTai. — Pexxum nocryna :
http://www.en.edu.ru/ .

AJIXMMUK — 00pa3oBaTesbHbIH TOPTAT XUMHUECKUX BEIIECTB U SBJICHUN. — Pexxum
nocrymna : http://www.alhimik.ru/

OTKpBITHIN KOJUTEK: XuMusl. — Pexxum noctyna : http://college.ru/chemistry/index.php
Bceobmas uctopus xumuu. O6pazoBaTelbHbIN caldT. — Pexxum mpoctyna :
http://grokhovs.chat.ru/chemhist.html

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumus. 9 xknacey»
[Nabpuensu O. C. Xumus. 9 xinacc : yaeOHHK 1715 00111e00pa30BaTeNIbHBIX OPTaHU3aIHiA /
0. C. I'abpuensH, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipoceemenue, 2024
['abpuensn O. C. Xumua. Meroanueckoe mocobue mins 9 kimacca: y4e0. mocodue s
obmieoOpazoBarenbubix opranuzauuit / O. C. T'abpuensn, 1. B. Axcénoma, U. T.
OctpoymoB. — M.: [IpocBemenue, 2024
['abpuensn O. C. Xumust. COOpHUK 33aad U ynpakHEeHHH. 9 kiacc: yueOHoe mocobue
Ui obmeodpaszoBatenbHbix opranuzanuit/ O. C. I'abpuensH, U. B. Tpury6uak. M.:
ITpocsemenue, 2019
INabpuensn O. C. Xumus. Terpaas 11 1a00paTOPHBIX ONBITOB U MPAKTUYECKUX padoT.
9 xmacc : ydeOHoe mocobue st obmieoOpazoBarenbHbiX opranmzanuii /O.  C.
["abpuensu, 1. B. Akcénosa, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2024
IMa6puensu O. C. Xumus. Paboyas Tetpans. 9 kinacc : yaebHoe mocodue Jist
obmreoOpaszoBarenbHbix opranusanuii / O. C. 'abpuenss, C. A. Cnankos, U. T
OctpoymoB. — M.: [IpocBemienue, 2024

JlonoiHUTEeIbHAS y4eOHO-MeToANYeCKasl TUTEepaTypa:
Nzyuaem xumuto B 9 kiacce: auaaktuyeckoe mocodue k yuebnuky O.C. [Nabpuensna
«Xumusl. 9 Knace» 1S yJalluxcsl U yuureaen — 5-e usf., ucnp u gom. — Mocksa: «bJIMK
u K», 2004. — 224c.
. JAunaktuyeckue KapTouku-3agaHus o xuMuu: 9 kiacc: k yueOnuky O.C. 'abpuensna
Xumus. 9 kimace» / H.C. [1aBnoBa. — M.: 3marenscTBO «DK3ameny, 2004. — 159, [1] c.
(Cepust «YueOHO-METOIMUECKUN KOMILIIEKT).

. Xomuenko W.I'. Pemrenue 3aga4u mo xumun. — M.: OOO «M3nareanctBo HoBast Boanay,

2005. — 256¢.


http://www.en.edu.ru/
http://www.alhimik.ru/
http://college.ru/chemistry/index.php
http://grokhovs.chat.ru/chemhist.html

4. T'mnuka H.JL. O6mas xumus. U3natensctBo « XuMus», 1979

['abpuensn O. C., Bockoboitnukosa H. [1. Xumus B Tecrtax, 3amadax, yNpakKHEHHSX.

8— 9 xi1. — M.: Jlpoda, 2005.

6. Tabpuensu O. C., PynoB H. H., Tonkynos B. M. Xumuueckuii 3KkCriepuMeHT B OCHOBHOM
mkose. 9 k1. — M.: JIpoda (2005).

7. Xumwus. 9 xi.: KoHTponbHbIe 1 TpoBepouHbie paboThl kK yueoHuky O. C. ['abpuensna
«Xumus. 8»/ O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: Jlpoda,
2003—2005.

9]

Jlutepatypa aJs yuuTess

e Bouosukos B. b., Kpyrenkas E. J[. «Heopranuueckas xuMusi: ynpaxHEHUS U 3a]1a4n»
W3n-Bo A. Kapnakosa, 2004 r.

e Tapa H. H., Xumus: ypoku B 8 kiacce: nocodue st yaurens. - M.: [Ipocsemenue, 2008

e JlemunoB B. A. «Xumus: npaktukyMm. 8-11 xnace». U3a-so HL] DHAC, 2003 r.

e Jlenucoa O. U. ®opmupoBaHMe KOMIIETEHIMI Ha YypoKax XUMHUHU: &8 Kiacc:
Mertonudeckoe mocodue /[lenucoa O.U. — M.: Benrtana-I'pad, 2011. — 144 c.

e 3yesa M. B., I'apa H. H. KontposnbsHbie u npoBepouHble padOThI 10 XUMHUHU, 8 — 9 KJ1acc.
— M.: «/Ipoda», 1998

e Kysnenoa H. E. ®opmupoBanue cucreM NOHATUN mpu oOyueHun xumun: Kawra mms
yuurens. — M: Ilpocsemienue, 1989.

e Kysnenosa H. E., latanoB M. A. OO0yuyeHue XMMHM Ha OCHOBE MEXIPEAMETHOMN
UHTErpaiuu: YuebHo-metoauueckoe nocooue. — M: «Benrtana-I'pad, 2004.

e Turosa . M. BemectBa u matepuansl: YuebHoe nmocodue. — M: Mupoc, 1998.

e Xowmuenko I'. I1., Xomuenko U. I'. «COopHuK 3ama4 o xumuny». M31-Bo «HoBast BosiHaY,
2001 r.

JIutepatypa aJs yyamuxcsi

e JloponbkuH B. H., bepexxnas A. I'., CaxneBa T. B., ®eBpanena B. A. Xumusi: 9 kiacc.
Temartuueckue Tectsl A1 noArotoBku K 'MA — 9: Vuebno-meronuueckoe nocodue /Ilof
pea. Hopoubkuna B. H. — U3x 2-e, ucnpas. u gonons. — PocroB u//: Jlerron, 2011. —
368 c.

e Epemun B. B., JIpoznos A.A., lllunapesa I'. A. Xumus. 8 knacc: PaGouas terpazp.- M.:
Hpoda, 2010. - 176 c.

e Epemun B. B, [Ipoznos A. A., [llunapesa I'. A. Xumus. 9 kiacc: Pabouas rerpaab.- M.:
Hpoda, 2011. - 175 c.

e Kpunman B. A. «Kuura 11 ureHus o Heopranndeckoit xumum». M31-o
«IIpocsemenue», 1984 r.

e Kysnenosa H. E., Jleskun A. H.. 3apaunuk no xumuu, 9 knace. Jonymeno MO PO —
M.: - «Benrana — I'pag», 2005

e Psa6os M. A. CO6opHUK 3a7a4y U yIpakKHEHUH 1o xuMuu: 8-9 kiaccel. — M.: Dk3aMeH,
2010.-478 c.

CPEACTBA UH®OPMATU3ALIUUN
IIporpaMMHO-TEeXHOJIOrHYeCKHEe KOMILJIEKChI
HNHTepHeT-pecypcsbl



1. http://www.alhimik.ru [IpeacraBnersr pyOpuKH: COBEThl aOMTYPHUEHTY, YUUTEITIO XHMUH,
CIIPABOYHHK (OYCHH OOJbIIAs MOAO0PKa TAOIHI] U CIIPABOYHBIX MAaTEPHAIIOB), Beceast XUMUs,
HOBOCTH, OJIMMITUAIbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEACHUN ).
2. http://www.hij.ru Xypaan «XuMus 1 )KU3Hb» OHATHO U 3aHUMATEIHHO PacCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IIPOUCXOIUT B HAyKE U B MUPE, B KOTOPOM MBI KUBEM.
3. http://chemistry-chemists.com/index.html DnexkTpoHHbIH XypHaIT «XUMUKA U XUMHUS», B
KOTOPOM IIPE/ICTaBIEHO MHOYKECTBO
OTIBITOB 110 XUMHUH, 3aHUMATENbHON HH(OpMAaLIMK, TTO3BOJIAIONIEH YBIIEYh YYCHUKOB
9KCIIEPUMEHTAILHOM YacThIO MpPEMETa.
4. http://c-books.narod.ru BceBo3zmorkHas tutepaTypa Mo XUMHUH.
5. http://www.drofa-ventana.ru I3BecTHOE M3/1aTeNbCTBO yueOHOM muTeparypsl. HoBuHkH
HAYYHO-TIOMYJISIPHBIX U 3aHUMATEJIbHBIX KHUT IO XUMHH.
6. http://1september.ru XKypHas 11 yauTesnei 1 He TOJIbKO. boibioe konmumaecTBo padboT
YYEHHUKOB, B TOM YHCIIE€ ¥ UCCIIEIOBATEIILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii ITKOJIBHBIN MTOPTA CO CCHUTKAMU
Ha 00pa3oBaTeIbHbIC CATHI IO XUMHUH.
8. www.periodictable.ru COopHHK cTaTell 0 XUMHUYECKHUX dJIEMEHTaX, WILTIOCTPUPOBAHHBIN
IKCIIEPUMEHTOM
9. «Emunas xomnekius Ludpposeix O0pazoBarenbHBIX PecypcoB» (Habop MUPPOBEIX PeCypcoB K
yueOHukaM O.C. ['abpuensna) (http://school-collection.edu.ru/).
10. http://him.1september.ru/index.php — xypHan «Xumus».
11. http://him.1september.ru/urok/- Martepuansl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX
CO3/1aH CaiT, ObUTH OIyOJIMKOBAHBI B )KypHaJIe « XUMHUs». ABTOpaMH caiiTa mpoesiana 0oJiblias
paboTa 1o cUCTeMaTU3MPOBAHHIO Ta3€THHIX CTaTeH ¢ yU€TOM LIKOJIBHON y4eOHOI mporpaMmmbl
no npeamery "Xumus"
12. www.edios.ru — DHa0C — HEHTP AUCTAHIIMOHHOTO 00pa30BaHUs
13. www.km.ru/education - yuebHbIe MaTepuaibl U cioBapu Ha caite «Kupumt u Medoauiny
14. http://djvu-inf.narod.ru/ - anexkTpoHHast 6MOIMOTEKA.
15. www.drofa.ru — aeKTpoHHBIN yueOHUK
Menuapecypcsl
CD, CD-ROM - Jlucku 1o XuMuu

e Xumus 8 kinacc. MynpTuMenuiiHoe yueOHoe nocodue HoBoro o0pasua. JJIeKTpOHHAs

6ubnuoteka «lIpocBemieHne
e  Xumus 9 knacc. MynbTUMeMiHOE yueOHOe Tocobre HOBOTo oOpasia. DIeKTpOHHAs
oubmmoteka «I[IpocBemieHue»
e Xumus 7-11 knacc. Bam penetutop. UHTepakTiBHBIE Nekiuu. Pemenue 3aaay.

e Xwumus obmast u Heopranuueckas 10-11 kmacc 17151 MOATOTOBKH MPH MOCTYIJICHUU B
BY3.
e Xumus 8-11 knacc. BupryanbHas nadoparopus. YueGHOE IEKTPOHHOE U3JaHHUE



http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://him.1september.ru/urok/
http://www.edios.ru/
http://www.km.ru/education
http://djvu-inf.narod.ru/
http://www.drofa.ru/
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