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Pa0ouast nporpaMmma mo XuMuu JJis 8 Kjacca
(®PI'OC BTOPOrO MOKOJIEHUS)

I. [TogcHuTebHAA 3aNIMCKA

Pabouast nporpaMma 1o XMMHH [ OCHOBHOM LIKOJIBI COCTaBJIEHA HA OCHOBE
DyHIaMEHTAITLHOTO Si7pa CoepKaHus 001Iero oopa3zoBanus u TpeboBaHmil K
pe3yapTaTaM OCHOBHOTO 00111ero o0pa3oBaHusl, peacTaBaeHHbIX B DeaepaabHbIM
roCy/1apCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe 00LIET0 0Opa30BaHUS BTOPOTO
MOKOJICHHsI. B HEll yIUTHIBAIOTCS OCHOBHBIC HJICH TTOJIOKEHUS TTPOTPAMMBI
pa3BuTHs U GOPMHUPOBAHUS YHUBEPCAIBHBIX YUE€OHBIX JEHCTBUM ISl OCHOBHOTO
oO1ero oopazoBanusi. XUMusl, Kak 0JJHa U3 OCHOBOIMOJAraronux oodiacren
€CTECTBO3HAHUS, SBJIAECTCS HEOTHEMIIEMOM YaCThI0 00pa30BaHUs IIKOJIbHUKOB.
Kaxx1p1il uenoBek »KUBET B MUPE BEILIECTB, TO3TOMY OH JIOJI)KEH UMETh OCHOBBI
byHIaMEHTAIbHBIX 3HAHUN MO XUMHUH (XMMUYECKasi CHMBOJIMKA, XUMUYECKUE
NOHSATHS, (AKThl, OCHOBHbBIE 3aKOHBI U TEOPHUH ), TO3BOJISIIOIINE BBIPAOOTATh
MPE/ICTABICHUS O COCTABE BEUIECTB, UX CTPOCHUH, MPEBPALICHUSIX, TPAKTHUECKOM
UCIOJIb30BaHUH, a TAKXKe 00 OMAaCHOCTU, KOTOPYIO OHU MOTYT IIPEICTaBISATh.
N3ydast Xumuio, ydamuecs y3HaloT O MaTepUaJIbHOM €JMHCTBE BCEX BEIIECTB
OKpY’KaroIIero Mupa, 00yCIOBIEHHOCTH CBOMCTB BEILIECTB UX COCTABOM U
CTPOEHHEM, ITO3HABAEMOCTH U MPEICKa3yeMOCTH XUMMHUECKHX siBiIeHM. M3yuenue
CBOICTB BEILIECTB U UX MPEBPALICHHUI CIIOCOOCTBYET Pa3BUTHUIO JIOTHUYECKOTO
MBIIUICHUS, a IpaKTU4YecKas paboTa ¢ BeuiecTBamMu (J1a00paTOpHbIE OMBITHI) —
TPYI0JII00HI0, aKKYpaTHOCTH U coOpaHHOCTH. Ha mpumepe xumuu yyamiuecs
MOJIY4arOT IPEICTABICHUS O METO/IaX MO3HAHUS, XapaKTEPHbIX JIJISl €CTECTBEHHBIX
HayK .

Pabouas nporpamma pazpaborana Ha ocHoBe [IpumepHoit paboyeil mporpaMmbl
110 XMMUU B COOTBETCTBUU € TPEOOBAHUSIMHU K pe3yJibTaTaM OCHOBHOTO OOIIETro
00pa3oBaHusl, MPEJCTaBICHHBIMU B (heepaibHOM TOCYAapCTBEHHOM
00pa3oBaTebHOM CTaHAApTe, U OPUEHTUPOBAHA HA HUCIOJIb30BAHUE YUYEOHO-
METOJUYECKOTO KOMITJICKTA!

1. 'a6puensu, O. C. Xumus. 8 kiacc: y4ued, Ay o0meo0pa3oBar. yupexxaeHui /
O. C. I'abpuensa. - M.: JIpoda, 2013.

2. l'abpuensu, O. C. Xumus. 8 knacc: padodas terpaas / O. C. I'abpuenss, C. A.
Cnanxos. - M.: [lpoda, 2013.

3. I'abpuensu, O. C. Xumus. 8 kiacc : TeTpaipb A 1a00paTOPHBIX OMBITOB U
npaktudeckux pador / O. C. I'abpuensn, A. B. Kynmosa. - M.: llpoda, 2013.

4. I'abpuensH, O. C. Xumus. 8-9 knaccel : merogudeckoe rmocooue / O. C.
["abpuensn, A. B. Kymnmosa. - M.: [lpoda, 2013.

5. Tabpuensn, O. C. Xumus. 8 kinacc: HacToiabHas kaura jis yuurtens / O. C.
["abpuenss, H. I1. BockoGoitnukosa, A. B. AmykoBa. — M.: JIpoda, 2011.

6. I'abpuensn, O. C. Xumus. 8 Kjgacc: KOHTPOJbHBIE U TPOBEpPOUHbIe padoThl / O.
C. I'abpuensn [u ap.]. - M.: [poda, 2013.



7. Tabpuensn, O. C. Xumus. 8-9 kinaccel: XUMUS B TECTAX, 3a/1a4aX, YIPAKHEHUAX
/ O. C. I'abpuensu, H. I1. Bockoboitnukosa. - M.: [Ipoda, 2009.

8. 'abpuensn, O. C. Xumus. § kiacc: XuMuueckuii skcrepument B mkose / O. C.
["a6puensn, H. H. Pynos, B. U. Toakynos. - M.: Jlpoda, 2009.

9. l'abpuensn, O. C. Xumus. 8 Kiacc: TeTpajb s OLICHKA KauyecTBa 3HAaHUM 1O
xumuu / O. C. I'abpuensin, A. B. Kynmosa. - M.: [lpoda, 2012.

10. I'abpuensn, O. C. Xumus. 8 kiacc: aneKTpoH, myinbtumen. npui. / O. C.
["abpuenss. - M.: Ipoda, 2012.

II. O0mas xapakTepucTUKA y4e0HOro npeaMera « XuMushH)

B cooTtBercTBHM ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbLHBIM
CTaHAAPTOM OCHOBHOTO OOIIETO 0Opa30BaHUs yUaIIUeCs TOJDKHBI OBIIAJIETh
TaKUMH TI03HABATEILHBIMHU YICOHBIMH JICHCTBUSIMH, KaK yMeHUE (HOPMYTUPOBATH
po0IeMy U TUTIOTE3Y, CTABUTH 1IN U 33]1a4H, CTPOUTH TUTAHBI TOCTHIKEHUS
1eJIeH 1 perieHus TOCTABJICHHBIX 3a71a4, MPOBOJIUTH SKCIIEPUMEHT U HA €r0 OCHOBE
JIeaTh BBIBOJIBI M YMO3AKJTFOUCHMS, PEJICTABIATh UX U OTCTAUBATH CBOIO TOUKY
3penuns. Kpome 3Toro, yuamuecs TOJDKHBI OBIIAJIETh TPHEMaMU, CBI3aHHBIMH C
oTmpezeNieHueM TIOHATHI: OTPAaHNYUBATh UX, OTIMCHIBATh, XapaKTepHU30BaTh U
cpaBHHBaTh. ClleZI0BaTEIHHO, IPHU U3YYCHUH XUMHUHU B OCHOBHOM IIKOJIE YJaIIuecs
JIOJKHBI OBIIAJCTh YI€OHBIMH JEHCTBUSAMHU, TO3BOJISIONIMMHA UM JOCTHYb
JMYHOCTHBIX, TPEIMETHBIX M METAIIPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.
[Ipennaraemast mporpaMma Mo XHMHH PacKpbIBaeT BKJIAJ yI€OHOTO MpeAMETa B
JIOCTHKEHHE 11eJIel OCHOBHOTO O0IIETO 00pa30BaHuUs U ONPEACISET BAXKHEUIITHE
cooepoicamenvrble TUHUU NPeoOMema:

* BEIIECTBOY» - 3HAHKUE O COCTABE M CTPOCHUH BEIIECTB, MX CBOMCTBAX U
OMOJOrMYEeCKOM 3HAYCHHU;

* «XUMHUYECKas PEaKIus - 3HaHUE O MPEBPAIIECHUSX OJTHUX BEIICCTB B APYTHE,
YCIIOBUSIX TIPOTEKAHUS TAKMX MPEBPAIICHHUI U CIIOCO0aX yNpaBICHUS PEaAKIHSIMU;
* KITPUMEHEHUE BEIIECTBY» - 3HAHUE M OIBIT 0€30MMaCHOT0 00pAaIIEHNUS C
BEIIECTBAMH, MaTepHaJaMH | MPolieccaMu, HEOOXOAMMBIMU B OBITY U Ha
TIPOM3BOICTBE;

* «SI3BIK XHMHW» - OTICPUPOBAHUE CUCTEMON BAXHEHIIINX XUMHUYECKUX TTOHITHA,
3HAHWE XUMHYECKOH (HOMEHKJIATYPhI, a TAK)KE BIaJICHNE XUMUUYECKOM
CHMBOJIMKOH (XUMUYECKUMU (HOPMYJIaMHU U YpPaBHEHUSIMHU ).

» MaTtepuanbHOE €MHCTBO BEUIECTB €CTECTBEHHOTO MHUPA, NX TEHETUIECKAsl CBS3b;
* IPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEX]Iy COCTaBOM, CTPOSHUEM, CBOMCTBAMH,
MOJIyYeHUEM U TIPUMEHEHUEM BEIIECTB;

* IO3HABAEMOCTH BEIIECTB ¥ 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUIECKUX
pEeaKUunii;



* 00BACHAIONIAS U POTHOZUPYIOIAsl POJIb TEOPETUYECKUX 3HAHUM JIS
(aKkTOIOTHYECKOTO MaTepuana XMMHUH 3JIEMEHTOB;

* KOHKPETHOE XMMUYECKOE COEIMHEHNE KaK 3BEHO B HEMPEPBHIBHOM LIETH
IPEBPAILECHNI BEIIECTB YUACTBYIOIIEE B KPYTOBOPOTE XMMUYECKUX 3JIEMEHTOB U
XUMHUYECKOM 3BOJIIOLNY;

* 00BEKTUBHOCTH U II03HABAEMOCTh 3aKOHOB NPUPObl; 3HAHNE 3aKOHOB XUMUHU
IIO3BOJISIET YIIPABIATE XUMUYECKUMH IIPEBPALICHUSAMH BELIECTB, HAXOUTh
HKOJIOTUYECKU O€30I1aCHbIE CIIOCOOBI TPOU3BOJICTBA U OXPAHbl OKPYXKAIOLIEH
Cpenbl OT 3arpsA3HEHUS;

* B3aMMOCBSI3aHHOCTb HAyKH U MPaKTUKU; TPeOOBAaHUS MPAKTUKU — JBUKYIIAS
CHWJIa Pa3BUTHUS HAYKH, YCIIEXU MPAKTUKH 00YCIOBIEHBI JOCTHKEHUSIMHU HAYKH;

* pa3BUTHE XUMHYECKOW HAYKH U XUMU3ALMS HAPOJHOTO XO34MCTBA CITyKAT
MHTEpECaM YeJIOBEKA U 00ILEeCTBA B LIEJIOM, UMEIOT T'YMaHUCTHYECKUI XapakTep U
IPU3BaHBI CIOCOOCTBOBATH PEIICHUIO TTI00ATBHBIX MPOOJIEM COBPEMEHHOCTH.
OTHU UAeu peam3yroTcs MyTeM JOCTHXKEHHS CIETYIOIMINX LEeei:

* (hopMupoBaHHE y YUAIIUXCS XUMUYECKON KapTUHBI MUpa KaK OpraHUYeCKOn
YaCTHU €ro LEJOCTHOW €CTECTBEHHOHAYYHON KAPTHHBIL;

* pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAJIHBIX U TBOPYECKUX
CIIOCOOHOCTEH ydaluxcs B POLIECCE U3YYEHHUS UMU XUMUUYECKON HAYKHU U €€
BKJIaJIa B COBPEMEHHBIN HAYYHO-TEXHUYECKHUN ITPOTPeECC;

* (hopMHpoBaHUE BaXKHENUIINX JIOTMUECKUX OINEpalvii MbIIIJIEHUs (aHAIN3, CHHTE3,
0000111eH KOHKPETU3a1lMsl, CPABHEHHE U JpP.) B IIPOLIECCE O3HAHUS CUCTEMBI
BAXKHEUILINX IMOHATUM, 3aKOHOB U TEOPUM O COCTAaBE, CTPOCHUU U CBOMCTBAX
XUMHUYECKUX BEUIECTB;

* BOCIIUTaHHE YOEKICHHOCTH B TOM, UTO MPUMEHEHHUE MOTYYCHHbIX 3HAHUH U
YMEHHH 110 XUMHUU SBISIETCS 00bEKTUBHONW HEOOXOUMOCTBIO JJIsl 0€30macHon
paloTHI C BEIIECTBAMU U MaTepuaiaMu B ObITY U Ha IPOU3BOICTBE;

* IPOEKTUPOBAHUE U PEATU3aLNSl BBITYCKHUKAMHA OCHOBHOM IIKOJIbI TUYHOU
o0pa3oBaTeNbHOM TpaeKTOpUu: BbIOOp Mpoduist 00yueHus B CTapluieH MIKOJIE WK
1po(heCCHOHATIBHOTO 00pa30BaTENbHOIO YUPEKACHUS;

* OBJIQJICHUE KIFOYEBBIMU KOMIETEHIMSIMHU (y4eOHO-II03HABATEIbHBIMH,
MH(POPMAILMOHHBIMU, LIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKAaTUBHBIMH ).
3HAYUTEIBHOE MECTO B COJEPKAHUU KypCa OTBOJUTCI XUMUYECKOMY
sKcrepuMeHTy. OH 03BOJISIET C(hOPMUPOBATH Y YUAIIUXCS CIELUAIbHbIE
IpeIMETHbIE YMEHHsI pab0TaTh C XUMUYECKMMHU BEILIECTBAMU, BBIIIOJIHATH IPOCTHIE
XMMHUYECKHE OIBIThI, HAYYUTh UX 0€30I1aCHOMY M 3KOJOTUYECKH IPAMOTHOMY
oOpallleHuIO ¢ BEIIeCTBAMHU B OBITY U Ha TIPOU3BOCTBE.

III. Mecto yuyeOHOro npeamera «XumMus» B y4eOHOM IJIaHe

B nponecce ocBoeHHs MporpaMMbl Kypca XMMUU JUIsl OCHOBHOM IIKOJIBI yYaIIuecs
OBJIAJICBAIOT YMEHUSMH CTaBUTh BOIPOCHI, HAOII0aTh, OOBACHSATH,
KJIaCCU(PUIIMPOBATh, CPABHUBATH, IIPOBOJI AKCIIEPUMEHTHI U HHTEPIPETUPOBATH
BBIBOJIbI HA UX OCHOBE,



OTpeAeATh UCTOYHUKN XUMUYECKON NH(pOpMAIMK, TOTy4aTh U aHATU3UPOBATh
ee, a TAaK)Ke TOTOBUTH Ha 3TOM OCHOBE COOCTBEHHBIN HHPOPMAIIMOHHBIN MTPOIYKT,
IPE3EHTOBATH €r0 U BECTHU JUCKYCCHUIO.

[TporpaMma Kypca XUMHH JJIsl OCHOBHOM IIKOJIBI pa3padaThiBaiach C y4eTOM
IIEPBOHAYAJIBHBIX NIPEACTaBICHUH, IOJYYEHHbIX YYAIIUMKCS B HAYAJIBHOM IIIKOJIE
IIPU U3YYECHHUH OKPYKAIOLIETO MUpA.

Hecmotps Ha To, yTO IpearaeMasi iporpaMmMa HOCUT OOIIEKYJIbTYPHBIN
XapakTep U He CTa 3a/1auy Ipo(deccrnoHaIbHOM MOATOTOBKH YYallluXCsl, TEM HE
MEHEE OHa MO3BOJISIET UM ONPEAEIUTHCA BBIOOPOM Ipouis 00ydeHHs B CTapIIen
LIKOJIE.

bazucHblil yueOHbI# (0Opa3oBaTeIbHBIN) MIIAH HA U3YYEHUE XUMUKU B OCHOBHOM
IIKOJIE OTBOAMT 3 y4eOHBIX Yaca B HEJEII0 B TEUCHHE KaXKI0T0 rojia 00yueHus,
Bcero 204 ypoka, no 102 gaca B rox

IV. JIuyHOCTHBIE, MeTANIPEAMETHbIE M IPeIMeTHbIe Pe3yJabTaThl 0CBOCHHUS
yueOHOro npeamera «XumMus» B 8 Kiacce

[Tnanupyemble pe3ynbTaThl OCBOCHHUS COACPKaHUA Kypca

Pa3nea «BBenenue»

[IpenmMeTHbIE pe3yabTaThl O0yUYEHUS.

Y4aamuiics 10JKEH YMETh:

[} ICTIOJIB30BATh MPU XAPAKTEPUCTUKE BEIICCTB MOHATHS «aTOMY, «MOJICKYJIa,
«XUMHYECKHUH DIIEMEHTY, KXUMUUECKHUI 3HAK, UM CHMBOJI», «BEIIECTBOY,
«IPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBOY, CBOMCTBA BEIIECTBY, «XUMHUICCKUE
SABIICHUS», «(PU3HUECKUE ABICHUS», «KOIDPUIIMEHTHI», KUHIEKCHD,
«OTHOCHUTEIJIbHASI aTOMHAsI MacCay, «OTHOCUTEIIbHAS MOJIEKYJISIPHAS Maccay,
«MaccoBast I0JIs DJIEMEHTa»; 3HATh MPEAMETHI U3yUEHUST €CTECTBEHHOHAYIHBIX
JTUCITUTIIINH, B TOM YUCJIe XUMUU; xumudeckue cuMBodiel (Al, Ag, C, Ca, C1, Cu,
Fe, H, K, N. Mg, Na, O, P, S, Si, Zn), ux Ha3BaHus ¥ MPOU3HOIIEHUE; | |
KJIacCU(UIIMPOBATH BEIIECTBA M0 COCTABY Ha MPOCTHIE U CIOXKHBIC; [ | pa3nyarh
TeJla ¥ BEIeCTBA, XMMUYECKHUI DJIEMEHT U ITPOCTOE BEIIECTBO; [ | OMUCHIBATH
(GbOpMBI CYIIIECTBOBAHUSI XUMHUYECKHUX 3JIEMEHTOB (CBOOOIHBIE ATOMBI, POCTHIE
BEIIIECTBA, CIIOKHBIE BellleCTBa); Ta0mnuHyo hopmy [lepuoandeckoit cucTemsl
XUMHYECKHUX DJIEMEHTOB; TTOJI0KeHHe dyieMenTa B Tadnure . 1. Menneneena,
WCIIOJIB3YS MOHATHUS «TIEPUOI», «TPYIITIa», «TJaBHAS MOATPYIIay, «KII000YHAs
MOTPYIINAy; CBOMCTBA BEIIECTB, (TBEPABIX, )KUIKHUX, TA3000pa3HbIX); ||
OOBSACHSTH CYIITHOCTh XUMUUYECKUX SBJICHUM (C TOUYKH 3PEHHS] aTOMHO-
MOJICKYJIIPHOTO YUEHUS) U UX MPUHIIUIIAATHLHOE OTINYHE OT GU3HIESCKUX
sBJIeHUHS [ XapakTepu30BaTh OCHOBHBIC METOBI U3YUCHHUS €CTCCTBCHHBIX
TUCITUTLINH (HaOI0IeHre, YKCIIEPUMEHT, MOJICTTUPOBAHNE ); BEIIECTBO 10 €r0
XUMUYECKOH (hOpMyIie COTIACHO TIJIaHy: KAYeCTBEHHBIM COCTaB, THUIT BEIIECTBA
(TIpocToe MU CI0KHOE), KOJMYECTBEHHBIN COCTaB, OTHOCUTEIbHAS MOJIEKYJIIpHast
Macca, COOTHOIIIEHHE MAcC 3JICMEHTOB B BEIIIECTBE, MACCOBBIC JJOJIU DJIEMECHTOB B
BeIlleCTBE (VI CJIIOKHBIX BEIIECTB); POJIb XUMHUH (TIOJIOKUTEIBHYIO U



OTPUIATEIILHYIO) B )KU3HU YEJIOBEKA, apTyMEHTHPOBATh CBOE OTHOIIICHUE K ATOH
npo0JieMe; [ BBIYUCIIATH OTHOCUTEIIbHYIO MOJICKYJIIPHYIO MacCy BEIIeCTBA U
MacCCOBYIO JIOJIFO XHMHUYECKOTO JJIEMEHTA B COSAMHECHUSIX; | | POBOIUTH
HAOJTIOJICHUST CBOMCTB BEIIECTB U SIBJICHUH, IIPOUCXO/ISIINX C BEMIECCTBAMH; | |
COOJTIOIaTh MPaBHJIa TEXHUKH O0€30IMaCHOCTH TP MPOBEICHUH HAOIIOACHUN U
71a00paTOPHBIX OTBITOB.



MeTtanpenmeTHbIe pe3yabTaThl O0yUEHUS:

Yyamuiics 10KEH yMeTh:

] onpenensaTh MpoOJIeMbl, TO €CTh YCTAaHABIMBATH HECOOTBETCTBUE MEKIY
KeTaeMbIM U IEHCTBUTEIbHBIM;

] cOCTaBIATh CIOMXKHBIN IJIaH TEKCTA;

] BIaeTh TAKUM BUIOM H3JI0KEHUS TEKCTA, KaK TOBECTBOBAHUE;

] moa pyKOBOACTBOM YUHUTEJSI MPOBOAUTH HEMOCPEACTBEHHOE HAOIIO/ICHNUE;
] moa pyKOBOACTBOM YUHUTENSI ODOPMIISITH OTUYET, BKIFOUYAIOIINUNA ONTUCAHUE
HAOJI0/IEHUS, €TO PE3YIHTATOB, BHIBOJIOB;

] mCrosb30BaTh TAaKOM BHUJI MBICIIEHHOTO (MACATLHOT0) MOACTUPOBAHUS, KaK
3HAaKOBOE MOJIEIMPOBaHKE (Ha MPUMEPE 3HAKOB XUMUUYECKHX AJIEMEHTOB,
XUMHYECKHUX (OpMYIT); UCTIOIB30BATh TAKOW BUJI MaTepUaIbHOTO (TIPEIMETHOIO)
MOJICTTMPOBaHUS, KaK (PU3HMUECKOE MOJEIUPOBaHKE (Ha MPUMEPE MOACTUPOBAHUS
aTOMOB U MOJIEKYN);

] mosry4aTh XMMHUYECKYIO0 HH(POPMAIUIO U3 PA3IMUYHBIX UCTOYHUKOB;

] onpenensaTh OObEKT U ACTIEKT aHAIN3a U CUHTE3A;

] onpenensiTh KOMIIOHEHThI 00BEKTa B COOTBETCTBUU C ACIIEKTOM aHaIN3a U
CUHTE3Q;

] OCYIIECTBIISATh KAUECTBEHHOE U KOJMYECTBEHHOE OMMCAaHUE KOMIIOHEHTOB
00BEKTA;

] onpenensiTh OTHOLIEHUSI 00BEKTa C IPYTUMHU 00 bEKTaMU;

] onpenenaTh CylecTBEHHbIE TPU3HAKU O0OBEKTA.

Pa3nen «AToOMBbI XUMHY€ECKHX 3JIEMEHTOB)

[IpenMeTHbIE pe3yabTaThl O0YUYEHUS.

Yyamuiics T0KEH yMeTh:

] ICTIONIB30BATh IPU XaPAKTEPUCTUKE ATOMOB MTOHATHUS ITPOTOH», KHEUTPOH,
(QIIEKTPOH», «XXUMUUYECKHI IJIEMEHT», «KMACCOBOE YUCIIO», «U30TOI,
«QIJIEKTPOHHBIN CJIOI», «IHEPTETUUECKUIN YPOBEHDBY, «3JIEMEHThI-METAILIBI»,
«AJIEMEHTBI-HEMETAIIIBI»; TIPU XaPAKTEPUCTUKE BEILIECTB - MIOHIATUS «MOHHAS
CBSI3b», KMOHBD), KKOBAJICHTHAS HEMOJISIPHAS CBSI3b», KKOBAJICHTHAS MOJISIpHAs
CBSI3bY, «AIIEKTPOOTPULIATEIILHOCTY, «BAIICHTHOCTBY, «METAJUIMYECKAs CBA3bY;

] OMMCBhIBaTh COCTAB U CTPOECHHUE aTOMOB 3JIEMEHTOB C MOPSAKOBBIIA HOMEPAMHU
1—20 B Ilepuoanueckoii cucreme xumuieckux aneMenToB 1. . Menpaeneena;

(] COCTaBIISITh CXEMBI PACTPEAEIEHUS JIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM B
AIIEKTPOHHON 000JI0UKE aTOMOB; CXE€MbI 00pa30BaHUs Pa3HBIX TUIIOB XUMHUYECKOM
CBSI3M (MOHHOM, KOBAJICHTHOM, METAINTMYECKOMN );

] 0OBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XUMUYECKHUX AJIEMEHTOB
(3aps10B sAzIep AaTOMOB, YKCIIa 3JIEKTPOHOB HA BHEIIIHEM 3JIEKTPOHHOM CJIO€, YUCIIO
3aMOJIHSAEMBIX JJIEKTPOHHBIX CIIOEB, PAJINYC aTOMA, 3JIEKTPOOTPULIATETBHOCTD,
METAJTTNYECKUE U HEMETAJITMYECKUE CBOMCTBA) B MIEPHO/IaX U IpyInax (TJIaBHbIX
noarpynmnax) Ilepuoanueckoit cucremMbl XuMuueckux 3yemMeHToB /1. U.
MenpeneeBa ¢ TOYKH 3pEHUS TEOPUU CTPOCHUS aTOMa;



[} cpaBHHUBaTh CBOMCTBA ATOMOB XUMUYECKUX 3JIEMEHTOB, HAXOALIMXCS B OJTHOM
IIEPUOJAE WIM IIIaBHOU noAarpyme [lepuonndeckon cCucTeMbl XUMAYECKUX
anemeHToB [I. 1. Menneneesa (3aps10B SA€p aTOMOB, YHCIIA JIEKTPOHOB Ha
BHEIIIHEM JIEKTPOHHOM CJIO€, YMCIIO 3aIIOJIHSAEMBIX AJIEKTPOHHBIX CIIOEB, PAIUYC
aToMa, 3JIEKTPOOTPULIATENBHOCTh, METAJUINYECKUE U HEMETAJNINYECKUE CBOWCTBA);
] maBaTh XapaKTEPUCTUKY XUMHUYECKUX JIEMEHTOB 10 UX IOJIOKECHUIO B
[Teproanueckoii cucTeMe XMMHUUYECKHUX 3JIEMEHTOB (XMMUUYECKHUN 3HAK,
NOPSIKOBBIA HOMED, IEPUOJ, IPYIIIa, IOArPYIIIA, OTHOCUTEIbHASA aTOMHAs Macca,
CTPOEHHE aToMa - 3apsij sJipa, YUCJIO MPOTOHOB U HEUTPOHOB B si/Ipe, 0011ee YUCIIO
AJIEKTPOHOB, PACIIPEAEICHUE IJIEKTPOHOB M0 AJIEKTPOHHBIM CIIOSIM);

] ompenenaTh TUHI XUMUYECKOW CBA3H 1O (OpMyJie BEIIECTBA;

) MpUBOAUTH NPUMEPHI BELIECTB C pa3HbIMHU TUITAMH XUMUYECKOMN CBA3H;

] XxapaKTepHr30BaTh MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHON (OOMEHHOI), HIOHHOM,
METAJUINYECKOM CBSI3EH;

] ycTaHaBAMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U: COCTAB BEIIECTBA - TUI
XHUMHYECKOM CBSI3H;

] cocTtaBnATh (hOpMyJIbl OMHAPHBIX COEAUHEHUHN TIO0 BaJICHTHOCTH;

| HAXOAUTH BAJIEGHTHOCTb JIEMEHTOB 10 (POpMyJie OMHAPHOTO COEANHEHUS.

MeranpeaMeTHbIE pe3yJIbTaThl O0y4YEeHUS.

Y4aamuiics 10JKEH YMETh:

] popmMyIupOBaTh TUIIOTE3Y MO PEIICHUIO MPOOIEMBI;

] cCOCTaBIATH IIJIaH BHITIOJTHEHUS YYEOHOM 3a1a4uu, peieHus mpooiem
TBOPUYECKOT'O U ITOMCKOBOTO XapaKTepa, BBIITOJHEHUS MPOEKTa COBMECTHO C
YUUTEIIEM;

] COCTaBISATH TE3UCHI TCKCTA,

] BIaIETh TAKMM BHUJOM HM3JI0KECHHS TEKCTa, KaK OIIMCAaHHUE;

[} ICTI0JIB30BATh TAKOM BUJI MBICJIEHHOTO (H]1€aJIbHOT0) MOJICTMPOBAHUS, KAK
3HAKOBOW MOJIeJIMpOBaHKE (HA IPUMEPE COCTABICHUS CXEM 00pa30BaHUS
XUMHUYECKOU CBS3M);

[ ] ICTIOJIB30BATh TAKOM BUJI MAaTEpUAIILHOTO (MPEIMETHOTO) MOJICIUPOBAHMS, KaK
AHAJIOTOBOE MOJICJIUPOBAHUC;

[ ] UICTI0JIB30BATh TAKOM BUJI MaTEPUAIILHOTO (MPEIMETHOTO) MOJICIUPOBAHMS, KaK
dbuznyeckoe MoJIeTMpoBaHue (Ha MpUMeEpPe MoJIeNield CTPOSHHUS aTOMOB);

] onpenensaTh 0OBEKTH CPAaBHEHUS U ACIIEKT CPaBHEHUSI 0ObEKTOB;

|| BBIMIOJIHATH HETIOJIHOE OJTHOJIMHEMHOE CPABHEHHUE;

] BBIITOJIHATH HEMOJHOE KOMIUIEKCHOE CPABHEHUE;

] BBIITOJHATH NOJTHOE OJHOJIMHEWHOE CPAaBHEHUE.

Paznen «IIpocrbie BemecTBa»

[IpeameTHbIE PE3YIBTATHI OOYUEHUSI.

Yyamuiics T0IKEH yMETB:

] ICTI0JIB30BATH MPU XaPAKTEPUCTUKE BEIIECTB MOHATHS «METAIIIBIY,
«IUIACTUYHOCTBY, TEMJIONPOBOIHOCTDY, «IJIEKTPONPOBOIHOCTEY, «HEMETAIUIBDY,
«AIUIOTPOMHUSY, «AITOTPOIHBIE BUAOU3ZMEHEHUS, WK MOJUDUKAIIUNY,;



| onmMChIBaTh MOJOKEHUE IIEMEHTOB-METAIIOB U 3JIEMEHTOB-HEMETAJIIOB B
[lepnognueckon cucreme xumnuueckux 3ymeMeHToB . 1. Menneneesa;

] kmaccupuIMpoBaTh MPOCTHIE BEIIECTBA HA METAILIbl U HEMETAJUIbI, 3JIEMEHTHI;
] onpenenaTh NPUHAICKHOCTh HEOPTaHMUECKUX BEIIECTB K OAHOMY U3
U3YYEHHBIX KJIACCOB - METAJIJIOB U HEMETAJIJIOB;

| noKa3pIBaTh OTHOCUTENBHOCTD JIE€JICHUS MMPOCTHIX BELECTB HA METAJLJIbI U
HEMETaJJIbL;

] xapakTepu30BaTh 001Me (PU3NIECKUE CBOMCTBA METAJUIOBS

| ycTaHaBIMBaTh IPUYUHHO-CIIEICTBEHHBIE CBA3U MEKIY CTPOEHUEM aToMa U
XMMHUYECKOH CBSI3bIO B IPOCTHIX BELIECTBAX - METAJUIAX U HEMETaIIax;

] 00BsACHATH MHOTOOOpAa3He MPOCTHIX BEHIECTB TAKUM (DAKTOPOM, Kak
aIJIOTPOIINS;

] onmMchIBaTh CBOMCTBA BEIIECTB (HA MPUMEpaX MPOCTHIX BEUIECTB - METAIJIOB U
HEMETAJIJIOB);

] cobmroaaTh npaBuiia TEXHUKH 0€30MaCHOCTH IPU MPOBEACHUHN HAOIIOACHUN 1
Ja00pPATOPHBIX OIBITOB;

] MCosb30BaTh MPU PEIICHUHU PACYETHBIX 3a/1a4 MOHATHUS «KOJTUYECTBO
BELIECTBA», KMOJIbY», KIIOCTOSIHHAsI ABOTa[po», «MOJISIpHAs Maccay, «MOJISIPHBIN
00BEM Ta30B», KHOPMAJIbHBIE YCIOBU;

| IPOBOAMTH pacueThl C UCIOJIB30BAHUEM MOHATUHN «KOJIUYECTBO BEIIECTBAY,
«MOJISIpHAsl Maccay, «MOJISIPHBIN 00beM Ia30B», «IIOCTOSIHHAsE ABOTaIpo».

MeTtanpeamMeTHble pe3yabTaThl O0yUEHUs.

VYyamuiics T0IKEH yMETB:

] cOCTaBIATh KOHCHEKT TEKCTA;

|| caMOCTOSATENIBHO UCIIOIB30BaTh HEMOCPEICTBEHHOE HA0IIIOICHUE;

] caMOCTOSTENBHO ODOPMIISATH OTUYET, BKIIOUAIOIIUH OMMCAaHUE HAOIIOACHHUS, €r0
pE3yIbTaTOB, BHIBOJIOB;

] BBIIOJIHATH MOJIHOE KOMIUIEKCHOE CPABHEHUE;

"] BBITIOJIHSITH CPAaBHEHUE 110 aHAJIOTUU.



Pa3znen «CoequHeHusi XUMHUYECKHUX 3JIEMEHTOBY

[TpenmeTHbIE pe3yabTaThl O0yUEHUSI.

VYyamuiics 10IKEH yMETB:

] UCTIONMBH30BATH TIPU XAPAKTEPUCTUKE BEIIECTB MOHATUS «CTEIIEHb OKUCIICHUSY,
«BAJIEHTHOCTBY», OKCUJIBI», «OCHOBAHUS, ILEJI0UNY», «KKAUECTBEHHAS PEaKIUs»,
«UHUKATOP», KKUCIOTHD», KKUCIOPOCOAECPKAIINE KUCTOThI, «OECKUCIOPOIHbIE
KHCIIOTBD», «KUCJIOTHAS CPEIay, «ILEJIOUHAas Cpeiay, «KHeUTpaabHas cpenay,
«kana pH», «conmy», «<aMop(HbI€ BEIIECTBA», KKPUCTANTNYECKUE BEILIECTBAY,
«KpUCTAIITMYECKAs PEIIETKAy, KAOHHAS KPUCTAIUTMYECKAs PEIIETKay, «aTOMHAas
KpPUCTAJUIMUECKas PEIIETKA», «MOJEKYISIpHAS KPUCTAIITNYECKask PEIIETKaY,
«MeTa/NInYecKasi KpUCTAJUIMYECKask PEIIETKa», «CMECH;

] kmaccupuIUpoOBaTh CI0KHBIE HEOPTaHUYECKUE BEIIECTBA MO0 COCTaBy Ha
OKCH/IbI, OCHOBAaHHMsI, KUCJIOTHI M COJIM; OCHOBAHUS, KUCIIOTHI U COJIU - TI0
pPacTBOPUMOCTH B BOJIE; KMCIIOTHI - IO OCHOBHOCTH M COJICPKAHUIO KUCIOPOAA;

] ompenenaTh NPUHAICKHOCTh HEOPTaHMUECKUX BEIIECTB K OAHOMY U3
M3YYEHHBIX KJIACCOB (OKCHUJIBI, JIETy4re BOJOPOIHBIE COCTUHEHHSI, OCHOBAHMUS,
KHCIIOTBI, COJIA) TIO (JOpMYIIE;

] onuchIBaTh CBOMCTBA OT/IENbHBIX MPEACTaBUTENCH OKCUIOB (Ha IPUMEPE BOIbI,
YTJIEKHUCIIOTO Ta3a, HeraleHo! U3BECTH ), IETYYUX BOJIOPOJHBIX COETMHEHHM (Ha
pUMepe XJI0POBOIOPOIa U aMMHUaKa), OCHOBaHUH (Ha MpUMepe TUIPOKCUIOB
HATpHs, KIS U KaJIbIIKS ), KUCIIOT (Ha MpUMEPE CEPHOM KUCIIOTHI) U cojiel (Ha
npuMepe XJIopuaa HaTpus, KapOoHarta Kaiblus, pocdaTta KaIbius);

] onpenensiTh BAJIGHTHOCTh U CTENIEHb OKUCIICHHS JIEMEHTOB B BEILIECTBAX;

] cocTaBnATh (hOPMYJIbI OKCHIOB, OCHOBAHMI, KUCIIOT U COJIEH MO BAJIEHTHOCTSIM
U CTETICHAM OKHMCJICHUS 3JIEMEHTOB, a TAKXKe 3apsaM HOHOB, YKAa3aHHBIM B
TabJIMIe paCTBOPUMOCTH KUCIIOT, OCHOBAHUHN U COJIEH;

] cocTaBATh Ha3BaHUS OKCHJIOB, OCHOBAaHHUM, KMCJIOT U COJICH;

] cpaBHUBaTh BAJCHTHOCTD U CTEMIEHb OKUCIICHUS; OKCHUJIBI, OCHOBAHUS, KHCIOTHI
Y COJIH 110 COCTaBYy;

] ucrnonb30BaTh TAOJIUILY PACTBOPUMOCTH JJIsL ONIPENIENICHUSI PACTBOPUMOCTH
BEIECTB;

] ycTaHaBIMBATh TEHETUYECKYIO CBA3b MEXKAY OKCUOM U TUAPOKCUIOM U
HAa000POT; MPUUNHHO-CIIEACTBEHHBIE CBSI3U MEXK/Ly CTPOEHUEM aToMa,
XUMHUYECKOU CBS3bIO U TUTIOM KPUCTAILTMYECKON PEIIETKA XUMUYECKUX
COCIUHECHMU;

] XapakTepu30BaTh aTOMHbBIE, MOJICKYJIIPHbIE, HOHHBIE METAINTUYECKUE
KPUCTAIUTMYECKHE PELIETKU; CPely pacTBOpa C MOMOIIbIO HIKajsl pH;

] MPpUBOANTH MPUMEPHI BEIIECTB C Pa3HBIMH TUITAMH KPUCTALTHIECKON PEIIETKH;
] mpoBOAUTH HAOIIOIEHNUS 32 CBOMCTBAMH BEILIECTB U SIBJICHUSMH,
IPOUCXOSAIINMHU C BEIIECTBAMH;

] cobmroaaTh npaBuiia TEXHUKH 0€30MaCHOCTH IPU MPOBEICHUN HAOTIOACHUN 1
OTIBITOB;

] uccneaoBaTh Cpey pacTBOpa ¢ MOMOIIbIO HHIUKATOPOB;

] BKCIEPUMEHTAJIHO Pa3IMYaTh KUCIOTHI U IIEI0YH, MOJb3YsACh UHIUKATOPAMU;



| UICOJIL30BATh IIpr PCHICHHUU PACUCTHBIX 3a/1a4 ITOHATHUA «MaCCOBas J10JIA
9JICMCHTA B BCIICCTBC), «MACCOBAA J0JII paCTBOPCHHOTO BCHICCTBAY, «0o0BeMHas
JOJI F33006p33HOF0 BECIICCTBA»,

[l IMPOBOJUTDL PACHCTHI C UCIIOJIb30BAHHUEM MOHSITUH «MaccoBas J0JIA 3JICMCHTA B
BCIICCTBC», «MACCOBAA O0JIsI PACTBOPCHHOI'O BCIICCTBAY, «o0beMHas JOJIA
F8,3006p33HOFO BCIIECTBA.

MeranpenMeTHbIE pe3yJIbTaThl 00yUYEeHUS.

Y4aamuiics 10JKEH YMETh:

] cCOCTaBIATh HA OCHOBE TEKCTa TAOIMIIbI, B TOM YKCJIE€ C IPUMEHEHHUEM CPEJICTB
UKT;

] Mo pyKOBOACTBOM YUHUTEISI POBOAUTH OMOCPEIOBAHHOE HAOIIOICHHE;

] Mo pyKOBOACTBOM YUHUTENSI ODOPMIISITH OTUYET, BKITFOUAIOIINNA OTTUCAHUE
IKCIIEPUMEHTA, €TO PE3yJIbTaTOB, BEIBOJIOB;

] OCyIIeCTBIATh MHAYKTUBHOE 00001IeHNE (0T €MIUHUYHOTO JOCTOBEPHOTO K
0011eMy BEpOSTHOCTHOMY), TO €CTh ONIPENETSATh 00IINe CYIEeCTBEHHBIC TPU3HAKU
IBYyX U O0osee 00BEKTOB U (PUKCUPOBATH UX B (DOpME MOHATHUS WU CYXKACHHUS,

] OCYIIECTBIATH N€AYKTUBHOE 00001IeHNE (IT0OBEICHUE CAMHUIHOTO
JIOCTOBEPHOTO 1071 00I111ee TOCTOBEPHOE), TO €CTh aKTyaIM3UPOBATh MOHITHE WU
CYXXJICHUE, U OTOXKJECTBIISITH C HUM COOTBETCTBYIOIIUE CYIIICCTBECHHBIC MPU3HAKHU
OJIHOTO MJIK 00J1ee OOBEKTOB;

] onpenensaTh aclekT KiiacCupuKaluu,

] OCYIIECTBIATH KJIACCU(PUKAIIHIO; .

] 3HaTh W UCTIOIB30BATh Pa3INYHbIC (POPMBI MPECTABICHUS KIIACCUDHUKAITUN.

Paznen «A3MeHeHus1, MPOUCXOASIIIME € BelleCTBAMID)

[IpenMeTHbIE pe3yabTaThl O0YUYEHUS.

VYyamuiics 10IKEH yMETB:

] UICTIONIb30BATH IPU XaPAKTEPUCTUKE BEMIECTB MOHATUS «IUCTHILIALUS,
«IEPETOHKA», KKPUCTALIU3AIINS, «BbITIAPUBAHUEY, «(PUIHTPOBAHUEY, «BO3TOHKA,
WU cyOIMManusy, «0OTCTauBaHUE», «IIEHTPU(DYTUPOBAHUEY, «XUMUYECKAsS
peaKLM», «KXXUMUUYECKOE YPABHEHUEY, «PEAKIIUN COCAUHECHUS», «PECaKIuU
PA3JIOKEHUS», «PEAKIIMN OOMEHA», «PEAKIIUU 3aMEIICHUS, «PEAKIIUH
HEUTpaIu3aumny», «IK30TePMUYECKUE PEAKIIUNY, «IHIOTEPMUUYECKUE PEAKIIUNY,
«PEAKIIUU TOPEHUS», «KATATU3aTOPb», «(DEPMEHTHI», «0OpaTUMbIC PEaKIUN,
«HEOoOpaTUMbIE PEaKIIUN», KKaTATUTUUECKUE PEAKIINN, KHEKATaTUTUUECKUE
pEaAKIUN», «PAJl AKTUBHOCTH METAIIOBY, «TUAPOJIN3Y;

] ycTaHaBIMBATh IPUYMHHO-CJICACTBEHHBIC CBSI3U MEXKIY (DU3NIECKUMHU
CBOMCTBAaMH BEIIIECTB U CIIOCOOOM pa3fIeIeHHs CMECE;

] 0OBSICHATH 3aKOH COXPAHEHUSI MACChI BEIIECTB C TOUKH 3PCHHS aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS;

] COCTaBJISITh YPABHEHUSI XUMAYECKHUX PEAKIIMI HA OCHOBE 3aKOHA COXPAaHECHUS
MaccChl BEIIECTB;

] OMUCHIBaTh PEAKIIMH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOI0 UM POJTHOTO)
SI3BIKA U I3bIKa XUMUH;



] kimaccuGuIUpPOBaTh XUMUYECKHUE PEAKIINH 110 YUCITY U COCTaBY MCXOJTHBIX
BEIIECTB U MPOYKTOB PEAKIINHN; TEIIIOBOMY 3 (DEKTY; HaAMPaBICHUIO MPOTEKAHUS
pEeaKIMy; y4aCTHIO KaTaau3aTopa;

] MCTI0J1b30BaTh TAOIHUIlY PACTBOPUMOCTH ISl OMPEICJICHHS] BOZMOKHOCTH
MPOTEKAHMS pPeaKinii 0OMeHa; AIEKTPOXUMUYECKHUHN Psii HAPsHKEHU N
(aKTUBHOCTH ) METAJIIOB JIJIS ONIPEEICHUS BO3MOKHOCTH ITPOTEKAHUS PEAKIIUIA
MEXK]Ty MeTaJUIaM{ U BOJHBIMU PACTBOPaMHU KUCJIOT U COJIEH;

] HaOJIrO1aTh ¥ OMIMCHIBATD NMPU3HAKHU U YCIIOBUS TCUCHUS XUMUUECKUX PEaKIIUM,
JieJIaTh BBIBOJIBI HA OCHOBAHUM aHAJIM3a HAOJII0ICHHUH 32 SKCIIEPUMEHTOM;

] MpOBOJUTD pacyeThl MO XUMHUYECKUM YPAaBHEHHUSAM Ha HAXOXKJEHHUE KOJIMYECTRA,
MacChl WJIn 00bEMa MPOAYKTA PEAKIINH 10 KOJTUIECTBY, MACCE UITH 00BEMY
HMCXOIHOTO BEIISCTBA; C MCIOJIb30BAHUM ITOHATHS «JI0JIS1», KOT1a HCXOTHOE
BEIIECTBO JIAHO B BUJIE paCTBOpA € 3aJaHHON MAacCOBOM JIOJIEH PACTBOPEHHOIO
BEILIECTBA UJIM COJICPKUT OMPEACICHHYIO JOJII0 TPUMECEH.

MeTtanpeameTHbIe pe3yabTaThl 00yUeHUsI.

VYyamuiics 10IKEH yMETB:

[} cOCTaBIATH HA OCHOBE TEKCTA CXEMBI, B TOM YHUCIIE C IPUMEHEHNUEM CPEACTB
HKT;

] caMOCTOATENBHO O)OPMIISATH OTUET, BKIIFOUAOLIMI OIMCAHUE SKCIIEPUMEHTA,
€ro pe3yJIbTaTOB, BEIBOJOB;

| MCHOJIb30BaTh TAKOM BHJI MBICIEHHOTO (MAECATIBHOT0) MOIEIUPOBAHUS, KaK
3HAKOBOE MOJIEIMPOBaHUE (HA IPUMEPE YPABHEHUM XMMUUECKUX PEAKIIM);

'] paznuuaTh 00BEM U CONIEpPIKaHNE TOHATUM;

] pa3nuyars pogOBOE U BUIOBOE NIOHATHS,

[} OCYIIECTBIIATH POAOBUI0OBOE ONPENEIICHUE TTOHATHN.

Pasznen «IIpakTukym 1. IIpocreiiiiue onepanum ¢ BemecTBOM»
[IpeameTHbIE PE3YIBTATHI OOYUECHMUS.

Yyamuiics 10JKEH YMETh:

| oOpatatscs ¢ 1abopaTOpHBIM 000PYAOBaHUEM U HArpeBaTeIbHBIMU IPUOOpAMHU
B COOTBETCTBUU C MPaBUJIAMU TEXHUKH 0€30I1aCHOCTH;

| BBINOJHATH MPOCTENUILNE PUEMBI PaOOTHI € J1a0OPAaTOPHBIM 000PYAOBAHUEM:
71a00paTOPHBIM ILITATUBOM, CIUPTOBKOM;

| HaOJIrO1aTh 32 CBOMCTBAMM BEILLECTB U SIBICHUSAMHU, IPOUCXOASILIUMU C
BEILECTBAMUY,;

) onuchIBaTh XMMUYECKUI IKCIIEPUMEHT C MOMOLIBIO €CTECTBEHHOIO (PYCCKOIro
WJIM POJHOIO) S3bIKA U SI3bIKa XUMUMU;

] nenaTh BBIBOJIBI IO PE3YJIbTATaM MPOBEAEHHOIO 3KCIIEPUMEHTA;

[/ TOTOBUTB PaCTBOPHI C ONPEIEICHHON MaCCOBOM 10JIENM PACTBOPEHHOTO
BEILIECTBA;

[} MPUTOTOBUTH PACTBOP M PACCUUTATH MACCOBYIO JIOJIFO PACTBOPEHHOTO B HEM
BEILECTBA.

MerarnpeaMeTHbIE PE3YIbTaThl 00yUEHUS.



Yuammics T0KEH YMETh CAMOCTOSITEIIBHO UCIIOIb30BATh OOCPEAOBAHHOE
HaOJII0/IEHNE.

Pasznen «PacrBopenue. PacTBopsl. Peakunu noHHOTO 00MeHa U
OKHMCJIUTEJIbHO-BOCCTAHOBUTEIbHBIE PeaKIun»

[IpenMeTHbIE pe3yabTaThl OOyUYEHUS.

Y4aamuiics 10JKEH YMETh:

] UICTIONIL30BATh P XapPaKTEPUCTUKE MPEBPAIICHHUIN BEIIECTB MOHATHUS
«PACTBOP», «AJICKTPOIUTAUECKAS] AUCCOLMALNS, «IJIEKTPOJIUTHD),
«HERJICKTPOJIUTHI», «CTETIEHb JUCCOIUAIINMNY, «CUIIbHBIC AJICKTPOIUTHDY, «CJ1a0ble
AIEKTPOJIUTHDY, KKATUOHBD», KAHUOHBD», KKUCJIOTBD), «OCHOBAHUS, «COINY,
«HMOHHBIE PEAKITUNY, «HECOJIC0OPA3YIOIINE OKCHIIBIY, «COJIC00pa3yIomue
OKCHJIbI», «OCHOBHBIE OKCUBD, KKUCIOTHBIE OKCUJIBIY, «CPEIHUE COJIHY, «KHUCIIbIC
COJIN», KOCHOBHBIE COJIN», KTEHETHUYECKUMN PSAI», KOKACIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMNY, KOKUCIIUTENDY, «BOCCTAHOBUTEIIbY, KOKUCICHUEY,
«BOCCTAHOBJICHHEY;

] onmuCHIBaTH pacTBOpPEHNE KaK (PM3UKO-XUMHUYECKHH MPOIIECC;

] WIUTFOCTPHUPOBATH MPUMEPAMH OCHOBHBIE MTOJIOKEHUS TEOPUU
AIEKTPOJUTHYECKON AUCCOLNAIIMN; TCHETUUECKYIO B3aUMOCBA3b MEKIY
BellleCcTBaMHU (IPOCTOE BEIIECTBO - OKCUJT - THAPOKCH] - COJIb);

] XxapaKTepHu30BaTh O0IME XUMUYECKHUE CBOMCTBA KUCIOTHBIX M OCHOBHBIX
OKCHJIOB, KUCJIOT, OCHOBAHUH U COJICH C MO3ULIUN TEOPUHU DIICKTPOIUTUUECKON
JIACCOLMALINY; CYITHOCTh JIEKTPOJIUTUUECKON TUCCOIMAIIMU BEIIECTB C
KOBAJICHTHOM TTOJIAPHON U HOHHOW XUMHYECKOHN CBA3bI0; CYIIHOCTh
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM;

] MpUBOAUTH IPUMEPHI PEAKIUIA, TOATBEPHKIAIOIMINX XUMUUECKUE CBOMCTBA
KUCJIOTHBIX U OCHOBHBIX OKCHJIOB, KACIJIOT, OCHOBAaHUW U COJIEH; CYIIECTBOBAHUE
B3aHMOCBSI3H MEXy OCHOBHBIMU KJIACCAMU HEOPTraHWYECKUX BEIIECTB;

] kmaccuuUIMpPOBaTh XUMUYECKHUE PEAKIMH 110 U3MEHEHHIO CTETICHEH OKUCICHUS
AJIEMEHTOB, 00PA3YIOIIUX PEArUPYIOIINE BEIECTBA;

[] COCTaBJISITh YPaBHEHUSI JIEKTPOJIUTUUECKON TUCCOIMALIMN KUCIOT, OCHOBAHU I
Y COJIEH; MOJIEKYJIIPHBIC, MIOJIHBIE M COKPAILIEHHBIE MOHHBIE YPABHEHHUS PEAKIIUN C
Y4aCTHUEM 3JIEKTPOJIUTOB; YPABHEHUSI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peaKIuid, UCIOB3YsI METO/I AJIEKTPOHHOTO OallaHca; ypaBHEHUS PeaKIui,
COOTBETCTBYIOIINX

MOCJIE0BATEILHOCTH («IIETIOUKE») MPEeBPAIICHUN HEOPTAaHUYECKUX BEIIECTB
PAa3JIUYHBIX KJIACCOB; [ | ONpenesiTh OKUCIUTENb U BOCCTAHOBUTEIIb, OKUCICHUE U
BOCCTAaHOBJICHUE B OKHCIIUTEIbHOBOCCTAHOBUTEBHBIX PEAKIUIX; [
YCTaHABIIUBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M: KJIACC BEIIECTBA - XUMUYECKUE
CBOMCTBA BEIIECTBA; HAOIIOATh U OMKMCHIBATH PEAKIITMH MEXKTY SJIEKTPOJUTAMH C
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOT0O MJIM POJHOIO) SA3bIKA U A3bIKA XUMUH; ||
IIPOBOJIUTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX BEILIECTB.



MeTtanpeameTHbIe pe3yabTaThl O0yUeHUsI.

VYyamuiics 10IKEH yMETB:

[} memaTh MOMETKH, BBIIIUCKHU, IUTUPOBATH TEKCT;

] cOCTaBIATH AOKJIAL;

] cOCTaBIIATh HA OCHOBE TEKCTA I'papMKH, B TOM UUCIIE C IPUMEHEHUEM CPEJCTB
HKT:

] BIIaeTh TAKUM BUJIOM U3JIOKEHUS TEKCTA, KaK pacCyKJICHHUE;

] MCHOJIb30BaTh TAKOM BT MBICJIEHHOTO (MAECAILHOT0) MOIEIUPOBAHUS, KaK
3HAKOBOE MOJIEIMPOBaHUE (Ha IPUMEPE YPABHEHUM peakluii IUCCOLMALNH,
VMOHHBIX YPAaBHEHMI peaKInil, MOJypeaKIil OKUCICHHSI-BOCCTAHOBIICHNU );

] pa3nuuaTh KOMIIOHEHTHI JOKA3aTENbCTBA (TE3UC, APIYMEHTHI U GopMy
JI0Ka3aTeIbCTBA);

[} OCYIIECTBIIATH NPSIMOE UHAYKTUBHOE 10KA3aTENIbCTBO.

Pasznen «IIpakTukym 2. CBOHCTBa paCTBOPOB 3JIEKTPOJIHUTOB)

[IpeameTHbIE PE3YIBTATHI OOYUECHHUS.

Y4aamuiics 10JKEH YMETh:

| oOpatatscs ¢ 1abopaTOpHBIM 000PYAOBaHUEM U HArpeBaTeIbHBIMU IPHOOpAMHU
B COOTBETCTBUHU C IIPaBUJIAMU TEXHUKH 0€30I1aCHOCTH;

| BBIOJHATH MPOCTENUIINE PUEMBI 00pallleHUs ¢ J1abOpaTOPHBIM
00opynoBaHKEM: 1a0OPAaTOPHBIM ILITATUBOM, CHUPTOBKOM;

| HaOJIrO1aTh 32 CBOMCTBAMM BEILLECTB U SIBIICHUAMHU, IPOUCXOASIIUMU C
BEILECTBAMHY;

) onuchIBaTh XMMUYECKUI IKCIIEPUMEHT C NOMOLIBIO €CTECTBEHHOIO (PYCCKOro
WJIM POJIHOTO) S3bIKA U SI3bIKA XUMUMU;

] nenaThb BBIBOJIBI MO PE3YJIBTATAM IPOBEJEHHOTO HKCIIEPUMEHTA.

MertanpeaMeTHbIe Pe3yIbTaThl 00yICHUS.

Y4aamuiics 10JKEH YMETh:

] onpenensaTh, UCXOAs U3 y4eOHOM 3a1auu, HE0OXO0MMOCTh HETTOCPEICTBEHHOTO
WJIU OTIOCPEIOBAHHOTO HAOIOICHHS;

] caMOoCTOSITENNHFHO (POPMHUPOBATH TPOTPAMMY IKCIIEPUMEHTA.

JIM4HOCTHBIE pe3ybTaThl 00yUEHHUS.



Yyanmiicst JOJIKEH:

) 3name u nonumams: OCHOBHBIE UCTOPUYECKHE COOBITHUS, CBA3AHHBIE C
pa3BUTHEM XUMUHU U OOIIECTBA; JOCTUKEHHS B 00JIACTH XUMUU U KYJIbTYypHBIE
Tpaauiuu (B YaCTHOCTH, HAYYHbIE TPAIUIIMK ) CBOCH CTpaHbl; OOIIIEMHPOBBIC
JOCTUKEHUS B 00JIaCTU XMMHUHU; OCHOBBI 3JJ0pPOBOI'0 00pa3a >kKM3HH; paBuja
IIOBEJCHUS B YPE3BbIUYANHBIX CUTYALUsX, CBA3aHHBIX C BO3JECHCTBUEM Pa3INYHBIX
BELIECTB; COLMAIBbHYIO 3HAUUMOCTb U COJIEpKaHue NPOPECcCHil, CBA3aHHBIX C
XMMHEW; OCHOBHBIE MPaBa U 00SA3aHHOCTH IPaKJaHUHA (B TOM YHMCIIE YUYaIIEerocs),
CBSI3aHHBIE C JIUYHOCTHBIM, IPO(PECCUOHATBHBIM U )KU3HEHHBIM
CaMOOIIPEEIICHUEM;

] ucnveimoléams: 49yBCTBO TOPAOCTH 32 POCCUMCKYI0 XMMUUYECKYIO HAYKy U
YBOKEHUE K HCTOPUU €€ PA3BUTHUS; YBAXKECHUE U IIPUHATUE NOCTHKECHUN XUMUU B
MUPE; YBAXKEHHUE K OKPYX AWM (yJaluMCs, yYUTEISAM, POJUTENSIM U JIp.) -
YMETH CIIyLIaTh ¥ CIBIIATH NAapTHEPA, IPU3HABATH IPABO KAXKIOTO HA
cOOCTBEHHOE€ MHEHHE U TPUHUMATH PELICHHSI C YUETOM MO3HUIIHIA BCEX
YYaCTHUKOB; CAMOYBaKEHUE U HMOLIMOHAIBHO-TI0JIOKUTEIBHOE OTHOLIEHUE K
ceOe;

| npusnasamsv: NEHHOCTD 3I0OPOBBS (CBOETO U APYTHUX JIFOJIEH ); HEOOXOIUMOCTb
CaMOBBIPAKEHUS, CAMOPEAIN3ALMH, COLMATIBbHOTO IIPU3HAHUS;

| ocoznaéams.: TOTOBHOCTbH (MJIM HETOTOBHOCTD) K CAMOCTOSITENIbHBIM ITOCTYIIKaM
U IEWCTBUSAM, IPUHATHIO OTBETCTBEHHOCTH 32 UX PE3YJIbTaThl; TOTOBHOCTD (WK
HErOTOBHOCTB) OTKPBITO BBIPA’KaTh U OTCTAUBATh CBOIO MO3ULIUIO U KPUTHYHO
OTHOCHTBHCSI K CBOMM IIOCTYIIKaM;

) nposenams. TOOPOXKENATETLHOCTD, TOBEPUE U BHUMATEIBHOCTD K JIFOJISIM,
TOTOBHOCTb K COTPYIHUYECTBY U APYK0€, OKa3aHUIO MOMOIIY HY>KIAIOIINMCS B
HEM; yCTOWYMBBIN IO3HABATEIbHbIN HHTEPEC, MHULIMATHUBY U JIFOOO3HATEIBHOCTD B
M3YYEHHH MUpPA BELIECTB U PEAKLINN; [IEJIEYCTPEMIIEHHOCTh U HACTOMYUBOCTD B
JOCTUKEHHH 1LIE€JIeH, TOTOBHOCTD K MPEOI0JICHUIO TPYAHOCTEH; YOSKIEHHOCTD B
BO3MOYKHOCTH MO3HAHUS IPUPOAbI, HEOOXOIUMOCTH Pa3yMHOI'0 UCIOJIb30BaHUS
JOCTUKEHUM HayKU U TEXHOJIOTUM JJIsl pa3BUTHS OOIIECTBA;

] ymemsb. yCTaHABIUBATD CBSI3b MEXKY LIEJIBIO U3YUYECHUS] XUMUU U TEM, IS YETO
OHAa OCYUIECTBJIAETCS (MOTUBAMH); BBIMOIHSITH IPOTHOCTUYECKYIO CAMOOLIEHKY,
PEryJIupPYIOILY0 aKTUBHOCTB JIAYHOCTH HA JTalle €€ BKJIFOYECHHs B HOBBIN BHJT
JESTEIIbHOCTH, CBA3aHHBIN C HAYaJIOM U3yY€HHUs1 HOBOI'O y4eOHOIo IpeMeTa -
XUMHH;, BBIIOJIHATh KOPPUTHUPYIOIIYIO CAMOOLEHKY, 3aKJIFOYAIOIIYIOCS B KOHTPOJIE
3a MPOLIECCOM U3YUYEHUS] XUMUU U BHECEHUH HEOOXOIMMBIX KOPPEKTUBOB,
COOTBETCTBYIOIIMX 3TanaM U Coco0aM U3y4eHHs Kypca XUMUU: CTPOUTD
KU3HEHHBIEC U IPO(ECCUOHATIFHBIC TUIAHBI C YI€TOM KOHKPETHBIX COLIMATBHO-
VCTOPUYECKHX, ITOTUTHIECKUX U DKOHOMUYECKHUX YCIOBUM; OCO3HABATH
coOcTBeHHbIe L{eHHOCTH 1 MX COOTBETCTBUE MPUHUMAEMBIM B KU3HU PELICHUSIM;
BECTH IMAJIOT HA OCHOBE PAaBHOIIPABHBIX OTHOLIEHUHN U B3aUMHOI'O YBAKCHUS;
BBIJICJIATh HDABCTBEHHBIN aCIEKT MOBEIECHUS 1 COOTHOCUTD MTOCTYIIKHU (CBOM U
JPYTUX JIIOJIEN) U COOBITHS C IPUHATBIMU ATHUECKUMU HOPMaMHU; B IIPEEIax
CBOMX BO3MOKHOCTEH ITPOTUBOJICHCTBOBATH



JNEUCTBUSM U BIMSHUAM, NPEICTABIISIOMNAM YIPO3y )KU3HH, 340POBbIO U
0€3011aCHOCTH JIMYHOCTH U OOIIECTBA.

V. Coaep:kanue y4eOHOI0 nmpeamera

BBeaenue.

[Ipeamer xumMum.

Mertoabl O3HAHUS B XUMUU: HAOJIOJIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHHUE.
HcTouHnKN XUMUYECKOW MH(POpMaLIUU, €€ TOJIy4eHHUE, aHATIU3 U MPEACTaBICHHUE
€ro pe3yJbTaToB.

[ToHsiITHE O XUMHUYECKOM DJIEMEHTE B (JOpMax €ro CyIEeCTBOBAHMS: CBOOOTHBIX
aTOMaXx, MPOCTHIX U CIIOKHBIX BEIIECTBAX.

[TpeBpamenus BemecTB. OTIUYHE XUMUYECKUX PEAKINI OT PU3NUECKUX SBICHUI.
Ponb xumun B )XU3HM YesioBeKa. XeMopuius u xeMopoOusl.

KpaTtkue cBeaeHust u3 HICTOPUU BO3HUKHOBEHUS U Pa3BUTHS XUMUU. Poib
OTEUYECTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMHUYECKOU HayKH - paboTel M. B.
JlomonocoBa, A. M. Bytneposa, /I. 1. Menneneena.

XuMUYeCKasi CHMBOJIMKA.

3HAaKU XUMUYECKHUX 3JIEMEHTOB M MPOUCXO0XKICHUE UX HA3BAaHUW. XUMUYECKHE
dbopmynbl. UuaekcoB u koaduimenTsl. OTHOCUTENBHBIE AaTOMHAS U
MoseKysipHas Maccel. [IpoBeneHune pacueToB MaccoBOE JOJIM XUMHYECKOTO
AIIEMEHTAa B BEIIECTBE HA OCHOBE €ro (POpMYyIIbI.

[Tepunoanueckas cucteMa xumudeckux snemeHToB [[.M.Menneneesa, ee ctpy 11U
Typa: Majbie U OOJbIINE EPUObl, TPYMNIbI U MOArpymmnbl. [lepuognyeckas
CHUCTEMa KaK CIIPaBOYHOE TTOCOOME /IS TTOTYyICHUS CBEJICHUI O XUMHUUYECKHIX
DJIIEMEHTAX.

JHemonctpanuu. Moaenu (tmapoctepskaeBbie U Ctroapta-bpurieba) pazanaabix
MPOCTBIX U CJI0XKHBIX BelIeCTB. KoIeKkuus CTeKITHHON XUMAYECKOU MOCY/IBL.
Koiutekuns MatepuanoB U U3€IUi U3 HUX HA OCHOBE aJTFOMUHUSL.
B3anmoneiicTBre MpamMopa ¢ KUCJIOTOM U IOMYTHEHHE U3BECTKOBOW BOJIBI.
JlabopaTopHble onbIThl. 1. CpaBHEHHE CBONCTB TBEPABIX KPUCTATUTMYECKUX
BEILIECTB U pacTBOPOB 2. CpaBHEHHE CKOPOCTH UCHIAPEHUS BOJIbI, OJIEKOJIOHA U
ATUJIOBOTO CIIUPTA C PUIBTPOBAIBLHON OyMaru.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB.

ATOMBI Kak (popma CyIIECTBOBAHMSI XUMUYECKHUX JIEMEHTOB.

OcHOBHBIE CBEAEHUS O CTPOCHUHU aTOMOB. J[0Ka3aTeNnbCTBA CI0)KHOCTH CTPOCHHUS
atoMoB. OnbiThl Pesepdopaa. [lnanetapuas Mmosieiab CTpOCHUS aTOMA.

CocTtaB aTOMHBIX sJiep: NPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS ATOMHAsI Macca.
B3auMoCBsI3b NOHATUN «IIPOTOHY, «HEUTPOH)», KOTHOCHUTEIbHASI aTOMHASI Macca.
M3meHenue unciia mpoTOHOB B SIPE aTOMa - 00pa30BaHNE HOBBIX XUMUYECKUX
DJIIEMEHTOB.

V3meHeHune ynciia HEURTPOHOB B sAZIpe aTOMa - 00pa30BaHUE N30TOIOB.
CoBpeMeHHOE ONpeIeIEHUE MOHITUS «XUMUYECKUH 2JIeMEHT». M30TONBI Kak
Pa3HOBUIHOCTY ATOMOB OJHOTO XMMHUYECKOT'0O AJIEMEHTA.



ONEKTPOHBI.

CtpoeHue 3JEKTPOHHBIX YPOBHENH aTOMOB XMMHUYECKHUX JIEMEHTOB MAJIBIX
nepuo1oB. IIoHsATHE O 3aBEPIIEHHOM AJIEKTPOHHOM YpPOBHE.

[lepnoguyeckas cucremMa XuMu4eckux nemMeHToB /[. . MenneneeBa u cTpoeHus
aTOMOB - (PU3MUECKUI CMBICII OPSIKOBOTO HOMEPA 3JIEMEHTA, TPYIIIbI, IEPHUOJA.
M3MeHeHune ynciia JIEeKTPOHOB Ha BHELIHEM JJIEKTPOHHOM YPOBHE aTOMa
XMUMHUYECKOTO 3JIEMEHTA - 00pa30BaHUE MMOJIOKHUTEIbHBIX U OTPULIATEIbHBIX HOHOB.
Houbl, 00pa30BaHHbIE aTOMaMH METAJUIOB U HEMETAJUIOB. I [puunHbI N3MEeHEeHus
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB B IIEPUOAAX U IPyIIax.
O0pazoBanue OuHapHbIX coeAuHEeHU. [loHsaTHE NOHHOM CcBsA3U. CXeMbl
o0Opa3oBaHUs HOHHOM CBsI3U B3anMozeiicTBre aTOMOB 371EMEHTOB-HEMETAJLIIOB
MeX1y co0oM - 00pa3oBaHKE ABYXaTOMHBIX MOJIEKYJI IPOCTHIX BELIECTB.
KoBasieHTHas1 HEMOISIpHAsE XUMHUYECKAS! CBSA3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3anMopeiicTBue aTOMOB HEMETAIIJIOB MEX 1y COO0H - 00pa3oBaHuE OMHAPHBIM
COEIMHEHHUI HEMETAIJIOB. DJIEKTPOOTPHULIATEIbHOCTh. KOBaeHTHas osipHast
cBs13b. [IoHSATHE O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BhIBaTh KOBAJICHTHBIE
xuMuueckue cBsa3u. CocrapieHue GHopMys OMHAPHBIX COETMHEHUH 110
BaJIEHTHOCTH. HaxoaeHne BaieHTHOCTH 10 (hopMyJie OMHAPHOTO COEANHEHUS.
B3aumoselicTBue aTOMOB METAIIIOB MEX 1y cO00M — 00pa3zoBaHUE
METaJUIMYECKUX KpUCTAUIOB. [IoHATHE O METAIIIMYECKON CBS3H. JIeMOHCTpaLHH.
Mopenn aToMOB XUMHYECKHUX 31€MEHTOB. [leproauueckas cucreMa XMuMUYECKUX
anemenToB [[.M.MenneneeBa (pa3iauunbie popmbl). JIJabopaTopHbI€ OMBITHI. 3.
MopaenupoBaHue NpUHILMIA IEUCTBUS CKAHUPYIOIIET0 MUKpPOCKoNa. 4.
H3zroroBnenune Mozeneil MOJIEKyJ1 OMHAPHBIX COSTUHEHHIA.

Tema 2. IIpocTbie BelecTBa.

[lonoxenue MeTamioB U HeMeTaIIOB B [leproanueckoin cucTeMe XMMH-4E€CKUX
anemenToB /. 1. MenneneeBa. BaykHelne npocThle BEMIECTBA - METAJIIbI
(>kemne30, aAMFOMUHUHN, KalmbIliid, MarHui, HaTpui, Kanui). O0mue hrusndeckue
CBOMCTBA METAJLJIOB.

Baknelinue npocteie BeleCTBa-HEMETAIUIbI, 00pa30BaHHbIE aTOMaMH KUCIIOPOAA,
BOJIOPOJa, a30Ta, cepsl, ocdopa, yriaepoaa. MosieKysasl IPOCThIX BEIIECTB-
HEMETAJUIOB - BOJOPO/Ia, KUCIOPOAA, a30Ta, TAJIOreHoB. OTHOCUTENbHASA
MOJIEKYJIIpHAsl Macca.

CriocoOHOCTh aTOMOB XMMHUUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX
IPOCTBIX BEIIECTB - AJUIOTPOIUs. AJIJIOTPOIIHbIE MOAU(DHUKALIUU KUCIOPO/a,
docdopa, ooBa. MeTammmueckne 1 HEeMETATUTMIECKUE CBOMCTBA TTPOCTHIX
BelecTB. OTHOCUTENBHOCTD 3TOTO MOHSTHS.

Yucno Asoranpo. Konnuectso BemectBa. Mons. MossipHas macca. MonsipHbIii
0o0BeM razoo0pa3HbIx BemiecTB. KpaTHble e IMHUIIBI U3MEPEHUS KOJTHMUECTBa
BEILECTBA - MUJUIUMOJIb M KUJIOMOJIb, MUJLTUMOJISIPHASI U KWIOMOJISIPHAsI MAcChl
BEIIECTBA, MUJUIUMOJIAPHBINA U KUJIOMOJISIPHBIM 00beMbI Ta3000pa3HbIX BEIIECTB.



PacudeTsl ¢ HCTIOB30BAaHUEM MOHITUN «KOJTUYECTBO BEILIECTBA», «MOJISPHAs
Macca, «MOJISIPHBIM 00BEM ra30B», «UUCIO ABOTAIPOY.

Hemonctpanuu. [Tomydenune o3ora. OOpasibl 6€7I0TO U CEPOTo 0JI0BA, OEIOTO U
kpacHoro dochopa. HekoTopsie MeTamipl 1 HEMETAIUIBI C KOJIMYECTBOM BEIIECTBA
1 Mosb. MonsipHbIil 00beM ra3000pa3HbIX BELIECTB.

JlabopaTopHble OmbIThL. 5. O3HAKOMIIEHUE C KOJUIEKIIMEN METaIIOB. 6.
O3HaKOMJICHHE C KOJUIEKIMEW HEMETAJIOB.

Tema 3. CoequHeHN XUMHUYECKHX DJIEMEHTOB.

CreneHb OKUCIICHUA.

CpaBHEHUE CTETIEHU OKUCIIEHUS U BaJE€HTHOCTU. OmpeneneHne CTeneHn
OKHCJICHUS DJIEMEHTOB B OMHApHBIX coenuHeHmsX. CoctaBienne Gopmy
OMHApHBIX COSAMHEHU, OO CIIOCO0 MX HA3BAHU.

bunapHpie coemMHEHNS] METAIIJIOB M HEMETAJIJIOB: OKCHUJIBI, XJIOPHUIBI, CYIb(UIBI 1
np. CocraBnenne ux Gopmy.

BunapHbie coelMHEHU HEMETAJIOB: OKCHU/IbI, JIETYYUE BOJOPOIHBIE COSAMHEHNS,
WX COCTaB U Ha3BaHwusl. [IpeacTaButenn OKCUAOB: BOJA, YIIIEKUCIbIN ra3,
HeramieHas u3BecTh. [IpeactaButenu 1eTy4nx BOJIOPOIHBIX COETMHEHUN:
XJIOPOBOAOPOA U aMMHUAK.

OcHoOBaHUs, UX COCTaB U Ha3BaHMSI.

PactBopumocTs ocHOBaHMii B Boze. [IpeacraBurenu menouen: ruipoOKCHIbI
HATpUs, Kanus U Kaiablus. [loHsTHe 00 MHANKATOPAaX U KAYECTBEHHBIX PEAKIIMSIX.
Kucnorsl, ux cocraB u Ha3BaHUS.

Knaccudukanusa kucnot. [lpencraBurenu KUCIOT: CepHasi, COJIsIHAs!, a30THAs!.
[Tonsarue o mkane kuciaoTHocTH (mikana pH). U3MeHeHne okpacku MHAUKATOPOB.
Conu KaKk MpOU3BOJIHBIE KUCJIOT U OCHOBAHU, X COCTaB U Ha3BaHus. PacTBopu-
MOCTh coJieli B Boje; [IpencraBurenu coseii: Xxinopua HaTpus, kapooHat u pocdar
KaJIbIIUSL.

AMopdHBIE B KPUCTATINIECKHE BEIECTBA.

MexMOoIIeKyIApHbIE B3aUMOIECUCTBUSA. THIIBI KPUCTANINYECKUX PELIETOK.
3aBUCHUMOCTb CBOMCTB BEUIECTB OT TUIIOB KPUCTAJUIMYECKUX PEMIETOK. YHUCThIE
BEIECTBA U CM € C U. [IpuMepsl )KUIKHUX, TBEPABIX U ra3000pa3HbIX CMECceH.
CBoiicTBa YHUCTHIX BelllecTB U cMeceil. Ix coctas. MaccoBast 1 00beMHAas JOJIH
KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHBIE C KCIIOJIB30BAHUEM TTOHATHUS «OJIS.
Jemouctpanuu. O6pasibl OKCHUI0B, KUCJIOT, OCHOBaHMM U coJiei. Moaenu
KPUCTAJUIMUECKUX PEIIETOK XJIOpuIa HaTpus, aamasa, okcuaa yriaepoaa (I1V).
KucnoTHO-11€104HbIE MHIUKATOPBI, U3MEHEHHE UX OKPACKU B PA3JIMYHBIX CpPEAax.
YHuBepcaabHbI UHIUKATOP U U3MEHEHHE €r0 OKPACKHU B PA3JIMYHBIX CPEax.
[ITxama pH.

JlabopaTtopHbie OnbITHL. 7. O3HAKOMJICHUE C KOJUIEKIINEH OKCHJIOB. 8.
O3HakoMJIeHHE CO CBoMcTBaMM amMuaka.9. KauectBeHHas peakius Ha
yraekucibii ra3. 10. Onpenenenne pH pacTBOpOB KUCIIOTHI, IIENOYU U BOJBI. 11.
Omnpenenenue pH AMMOHHOTO U 10JIOYHOTO COKOB Ha cpe3e MI0A0B. 12.
O3HakoMJiieHHE € KoJuieKiuen conei. 13. O3HaKkoMIIEHHUE ¢ KOJUIEKIIMEN BEIIECTB C
Pa3HBIM THUIIOM KPUCTAJIMYECKOW pelieTku. M3rotoBnenue Mmoaenen
KpUCTAJUIMUECKHUX penieTok. 14. O3HakoMiIeHue ¢ 00pa3ioM TOPHOM MOPO/IbI.



Tema 4. U3MeHeHus1, IPONCXOAAIINE C BelIeCTBAMMU.

[ToHsaTHe sIBNEHUI, CBI3aHHBIX C U3MEHEHUSIMU, IPOUCXOISIIIIMMU C BEILIECTBOM.
SIBneHus, CBA3aHHBIE C U3MEHEHUEM KPUCTAINIMYECKOTO CTPOCHHSI BEIIECTBA IIPH
MOCTOSTHHOM €T0 COCTaBe, - pu3nveckue siBneHus. Ou3ndeckue sSBICHUs B XUMHH:
JTUCTUIIIALINS, KPUCTAIIN3AalIMs, BbITAPUBAHKE U BO3TOHKA BEILIECTB,
bunbTpoBaHKe U IEHTPUGYTUPOBAHUE.

SIBneHus1, CBA3aHHBIE C U3MEHEHUEM COCTaBa BEIIECTBA, - XUMUYECKUE PEAKIIUU.
[Tpu3Haku 1 yCa0BUS IPOTEKAHUS XUMUUECKUX peakiinii. Beienenue TemioTsl u
cBeTa - peakiuu ropeHus. [lonsatre 00 3K30- U SHIOTEPMHUUECKUX PEAKIIMSIX.
3aKOH COXpaHEHMs] MacChl BEIIECTB.

XuMUYecKue ypaBHEHHs. 3HaU€HHE UHAEKCOB U KoaduimenToB. CocTaBieHue
YPaBHEHUM XUMUYECKUX PEAKLIHM.

PacueTsl 0 XUMHUYECKUM YPaBHEHUSIM.

Pemenue 3a1ay Ha HaXOXKACHUE KOJIMYECTBA, MACcChl MM 00beMa MPOAYyKTa
peaxuu Mo KOJIMYECTBY, Macce Ui 00beMy UCXOAHOTO BeulecTBa. PacueTsl ¢
UCITOJIb30BAHUEM MTOHATUS «J10J151», KOTJa HCXOAHOE BEIIECTBO JaHO B BUJIE
pacTBOpa C 3aJJaHHOM MacCCOBOM J10JIEW PACTBOPEHHOI'O BEIMIECTBA UJIN COAEPKUT
OTpEIEICHHYIO 1010 TPUMECEH.

Peakiuu paznoxeHus.

[IpencraBienue o CKOPOCTU XUMUYECKUX peakiuil. Katanuzaropsl. @epMeHTHI.
Peakuuu coenunenus.

Karanutuyeckue n HeKaTAIMTUYECKHUE PEaKIMKi, 00OpaTUMbIE U HEOOpaTUMbIe
peaKIui.

Peakuuu 3amenienus.

Psin akTUBHOCTH METAIIJIOB, €r0 UCIOJB30BAHUE JIJI1 IPOTHO3UPOBAHUS
BO3MOYKHOCTH MPOTEKAHUS PEAKLIMI MEX]Ty METAIJIAMU U KHCIIOTaMH, PEaKINil
BBITECHEHUS OJIHMX METAJUIOB U3 PACTBOPOB HX COJIEU IPYTUMU METaJUIAMH.
Peakiun oOmena. Peakiuu HedTpaim3anum.

VYcnoBus nmpoTekaHus peakiuii oOMeHa B pacTBOpax 0 KOHIIA.

THNBI XUMUYECKUX PEAKIIUM HA IPUMEPE CBOMCTB BOBI.

Peakuus pa3nosxeHus - 3IeKTPOIU3 BOJbl. Peakiuu coeiuHeHus -
B3aMMOJICUCTBHUE BOJIbI C OKCUIAMH METAJJIOB U HEMETAILIOB. Y CIIOBUE
B3aMMOJIEUCTBUS OKCUAOB METAJIJIOB M HEMETAILJIOB ¢ Boj1oM. [loHsiTHE
«TUAPOKCHUIB. Peakiiuu 3amMenieHust - B3auMOoICMCTBUE BOJIbI C METAJIAMHU.
Peakuuu oOMeHa - rupoIiu3 BEUIECTB.

Hemouctpanuu. [Ipumeps! pusnueckux sBICHU: a) TuiaBiaeHue napaduna; 0)
BO3IOHKA H0/1a UM OEH30MHOM KUCIIOTHI; B) paCTBOPEHUE OKPAILIEHHBIX COJIEH; T)
mudy3us TyIMIUCTHIX BEHIECTB C TOPSIIEH TaMIIOYKK HakamBaHus. [I[pumepbt
XUMHUYECKUX SIBJIEHUH: a) TopeHue maraus, Gochopa; 6) B3auMoaeCTBIE COSTHOM
KHUCJIOTBI C MPaMOPOM WJIM MEJIOM; B) nostydeHue ruapokcuaa menu (II); r)
PacTBOPEHHE MOTYYEHHOTO THIPOKCUIA B KACIOTAX; 1) B3aUMOJEHCTBUE OKCHUIA
menu (II) ¢ cepHOl KMCAOTOM MPU HarpeBaHUM; €) Pa3I0KEHUE IEPMaAHraHaTa
KaJIUs; %K) pa3ioKeHUe IEPOKCHUIA BOJOPOAA C IOMOIIbIO



JMOKCHJIa MapraHiia 1 Katajiasbl KapTodens Uil MOPKOBH; 3) B3aUMOICHCTBUE
pa30aBJIeH-HBIX KUCJIOT C METAJUIAMHU.

JlabopaTtophsbie onbIThl. 15. [IpokanuBanue Meau B TUTAMEHU CIIUPTOBKH. 16.
3amernenue Meau B pactBope xsopuaa meau (M) xenezom.

Tema 5. [Ipaktukym 1. IIpocreiimue onepanum ¢ BemecTBOM.

1. [IpaBuna TexHuKu 6€30MaCHOCTH MPHU padOTE B XUMHUYECKOM KaOUHETE.
[Tpuemsbl oOpaiieHus ¢ 1abopaTOpHBIM 000PYAOBAHUEM U HArpeBaTEIbHBIMU
npubdopamu. 2. HaGmoaeHus 3a MU3MEHEHUSIMU, TPOUCXOSIIUMHU C TOPSIIEH
CBEUOM, U UX ONMUCAHKE (JOMAIIHUMA SKCTIEPUMEHT). 3. AHAIIU3 MOYBBI U BOJIbI
(momMarrHuit 3KcriepuMenT). 4. [Ipu3HakKK XUMUYECKUX PEaKIuil. 5.
[IpuroroBnenue pacTBopa caxapa 1 pacueT ero MacCOBOM JO0JIA B pacTBOPE.
Tema 6. PactBopenue. PacTBopsl. Peakiinu HOHHOTO 0OMEHA U OKUCIUTEIIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMH.

PacTBopeHune kak PU3NKO-XUMUYECKHII po1iecc.

[lonatne o ruaparax u Kkpucramioruaparax. Pacrsopumocts. Kpusbie
PAaCTBOPUMOCTH KaK MOJIEIIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BELIECTB OT
TeMneparypbl. HacblmeHHbIE, HEHACBIIIEHHBIE U IEPECHIIEHHBIE PACTBOPBI.
3Ha4YeHue pacTBOPOB ISl IPUPOJbI U CENBCKOTO XO3SMCTBA.

[ToHsiTHE 00 ANEKTPOIUTUUECKOMN TUCCOIUALIUN.

DJIEKTPOJIUTHI U HEAEKTPOIUTHL. MEXaHU3M TUCCOLMAIUI AIEKTPOJIUTOB C
Pa3IMYHBIM XapaKTepoM CBs3H. CTENEHb JIEKTPOJIUTHUECKON AUCCOIUALIAH.
CunpHbIe U cllabble SJEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUU AIEKTPOJUTUUECKON qucconrannu. MlonHsie
ypaBHEHHUS peakuuil. Peakiuu oOMeHa, uayiye 10 KOHIIA.

Knaccudukanys nOHOB ¥ MX CBOWCTBA.

Kucnotsl, ux xnaccuukams.

Jlucconpanys KMCIIOT U UX CBOMCTBA B CBETE TEOPUHU DIIEKTPOIUTUYECKOU
auccouuanuu. MonekyssipHble 1 HOHHBIE ypaBHEHUS peakiuii™ B3aumoeiicTpue
KHCJIOT C METAJTIaMU. DIEKTPOXUMHUYECKHUN PsJl HAIPSLDKEHUI METAIIJIOB.
B3anmoneiicTBrE KUCIOT C OKCUAAMU METAJLIOB. B3anMoieiicTBUE KUCIOT €
OCHOBaHMSIMU - peaklns HEUTpanu3auuu. BzauMoaencTBiue KUCiIoT € COJISIMMU.
Hcnonb3zoBanue TabIUIIbl PACTBOPUMOCTH JJIs1 XapAKTEPUCTUKU XUMHUYECKUX
CBOMCTB KHUCJIOT.

OcHoBaHus, UX Ki1accupuKaIus.

Juccounanyisi OCHOBaHUW U UX CBOWCTBA B CBETE TEOPHUH IIEKTPOJIUTUYECKOM
nucconuanuu. BzanmoselictBue ocHoBaHuM ¢ cosisiMu. Mcnonbp30Banne TaOIuIIbl
PaCTBOPUMOCTH ISl XapaKTEPUCTUKN XUMHUUYECKUX CBOMCTB OCHOBAHUM.
B3anmopneiicTBre menoden ¢ OKCUAaMHA HEMETAIIIOB.

Conu, UX AMCCOUMALNS U CBOWCTBA B CBETE TEOPUU JIEKTPOIUTHUECKOM
aucconuanuu. Bzanmoencteue coneil ¢ MetauiaMmu, OCOOEHHOCTH 3TUX PEAKLIMA.
BsaumoneiictBue coneit ¢ consmu. Micnonp3oBanue TaOaUIbl paCTBOPUMOCTH IS
XapaKTEpPUCTUKA XUMHYECKUX CBOWCTB COJIEH.



O06o061menue cBeaeHnit 00 OKCUAAX, UX KIACCU(UKAIIUU U CBOWCTBAX.
['eneTnueckue psiabl METAIIA U HEMETaJIA.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX BEIIECTB.
OKUCIUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKITUU.

OmnpeneneHue CTeneHel OKUCISHUs IJIs DJIEMEHTOB, 00pa3yIoIINX BEIIeCTBA
pa3HBIX KJIacCOB. PeakIiuu HOHHOTO 0OMEHA U OKUCIUTEIhHO-BOCCTAHOBUTEIIbHBIC
peakiuu. OKUCIUTETh U BOCCTAHOBUTEb, OKUCIIEHUE U BOCCTAaHOBJICHUE.
CocrapiieHue ypaBHEHUN OKUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOI0M
AJIIEKTPOHHOTO OajaHca.

CBo#CTBA NMPOCTHIX BEIIECTB - METAJIJIOB M HEMETAJIJIOB, KUCJIOT U COJICH B CBETE
OKHCIIUTEJIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

HemoHnctpanuu. McnibiTaHUE BEIIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOTHOCTb.
3aBUCUMOCTb JIEKTPONPOBOITHOCTU YKCYCHOU KUCIOTHI OT KOHIIEHTPALIUH.
JIBr>KeHME OKpaIIEeHHBIX MOHOB B AJIEKTPUUYECKOM moJie. B3anmoneiicTBre IMHKA €
CEpHOI1, coJiiHOM KucaoTamu, xjopugom meau (I1). 'openue maruus.
B3anmonenicTBre XJI0pHOU U CEPOBOAOPOIHON BOABI.

JlabopaTtopHsbie onbIThL. 17. B3auMoaeiicTBue pacTBOPOB XJIOpHIa HATPUS U
HUTpara cepedpa. 18. [losydenre HepacTBOPUMOTO THAPOKCHIA U
B3aHMMOJICHCTBHE €ro ¢ KucioTamu. 19. B3aumoaeicTBre KUCIOT ¢ OCHOBAHUSIMU.
20. B3aumoaencTBre KMCIIOT C OKCHUaaMu MeTaJu1oB. 21. B3anmoaeiicTBie KUciaoT
¢ MeTtayutamMi. 22. BzauMoencTBre KUCIIOT ¢ coinaMu. 23. B3aumoneiicTaue
IIeIo4Yer ¢ Kucinoramu. 24. B3aumoaencTBre menodye ¢ OKCHIaMy HEMETAIOB.
25. B3aumoneiictBue menodei ¢ consimu. 26. [loyuenue u cBoiicTBa
HEpacCTBOPUMBIX OCHOBaHUM. 27. B3auMoaeiicTBUE OCHOBHBIX OKCHJIOB C
KucioTamu. 28. B3anmoaencTBre OCHOBHBIX OKCHJIOB C BOJOM. 29.
BzanMoneiicTBre KMCIIOTHBIX OKCHIOB ¢ menodamu. 30. B3aumoeiictBue
KHCJIIOTHBIX OKCHJIOB ¢ BoJioi. 31. B3anMoelicTBre coer ¢ Kuciaoramu. 32.
BzanmoneiicTBue coseit ¢ menouamu. 33. B3aumoeiicTBue conelt ¢ coirsMu. 34,
B3anmonenicTBre pacTBOPOB COJIEN C METAJUIAMU.

Tema 7. Ilpaktukym 2. CBOMCTBa paCTBOPOB JIECKTPOJIUTOB

1. Monnbie peakiuu. 2. Y CIOBHUS TEUSCHUS XUMUUECKUX PEAKIIMN MEXKTY
pacTBOpaMHM JICKTPOJIUTOB J10 KOHIIA. 3. CBOMCTBA KUCJIOT, OCHOBaHUM, OKCHUJIOB U
coseil. 4. Penienue 3KcrepuMeHTaIbHbIX 3aa4.



[TpakTrueckue pabOTHI CTPYNITUPOBAHBI B OJIOKH - XUMUYECKHE TPAKTUKYMBI,
KOTOPBIE CIIyKaT HE TOJILKO CPEACTBOM 3aKPEIJICHUS] YMEHUN U HABBIKOB, HO U
KOHTPOJISI KaueCcTBa UX C(HOPMHUPOBAHHOCTH.

ITo cBOEMY YCMOTPEHHUIO, a TAKXKE, UCXOI U3 BO3MOKHOCTEN IIKOJIBHOTO
KaOWHEeTa XMMUU, YUYUTEIb MOKET UBMEHUTh CTPYKTYPY IIPEICTABIEHHOTO B
nporpamMme NpakTUKyMa, HapUMep, YBEIMUYUTh YUCIIO0 Ja0OpaTOPHBIX padboT 3a
CYET COKpAUIEHHUs IEMOHCTPALIHIA.

Kypc xumunu 8 kitacca uzydaercs B J1Ba 3Tamna.

[lepBblii ATaIl - XUMHUS B CTATUKE; 3/1ECh pACCMATPUBAIOTCS COCTAB U CTPOCHHE
aToma M BellecTBa. Ero OCHOBY COCTaBJISIOT CBEICHHS O XUMHUYECKOM AJIIEMEHTE U
dbopmax ero CymecTBOBaHUS - aTOMaX, H30TOIAX, HOHAX, POCTHIX BEIIECTBAX U
UX BOKHEUIIINX COSUHEHUSIX (OKCUAAX U IPYTrUuX OMHAPHBIX COCTUHEHUSX,
KHCJIOTAaX, OCHOBAHUSIX U COJISIX), CTPOCHUH BEIIECTBA (TUMOJOTUH XUMUYECKUX
CBSI3€M U BUJAX KPUCTATUIMYECKUX PEUIETOK).

Bropoii sTamn - XumMus B IMHAMUKE; yYalllHeCsl 3HAKOMSTCSI C XUMUYECKUMU
peaknusIMu Kak (QyHKITMEH COCTaBa M CTPOCHUS YUACTBYIONMIUX B XUMHYECKUX
MIPEBPANICHUSIX BEIIECTB U WX Kiaccudukarmu. CBONHCTBA KUCJIOT, OCHOBAHUN U
COJIEH Cpa3y pacCMaTPUBAKOTCA B CBETE TEOPUU IIEKTPOIUTHUECKON
auccounanuu. Kpome 3Toro, CBOMCTBa KUCIIOT U COJIEN XapaKTEPU3YIOTCS TAKXKE B
CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB.

TemaTuyeckui mjiaH

Non/mt HasBanue teMrl Komu | B ToMm umcne
yecT
paszena 50 KOHTPOJIBHBIX pa0OT | MPAKTUYECKUX
pabot
qaco
B
BBenenne 6 1
ATOMBI XUMUUYECKUX 10 1
3JIIEMEHTOB
[IpocTele BemecTBa 7 1
CoequHeHNI XUMHUYECKUX 14 1 2
3IEMEHTOB
N3menenus npoucxonsmue ¢ | 11 1
BEILIECTBAMU




PactBopenue. PacTBopsl.
CBolicTBa 3JE€KTPOJIUTOB.
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Hrorosoe noBropeHue,

JEMOHCTPALUS JINYHBIX

NOCTUKEHUN yYaIIuXCsl.
PesepBHOE Bpems.
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VIII. Ilnanupyemble pe3yabTaThl H3yYeHUs] Y4eOHOr0 npeaMera « XuMHUshH
B pesynbraTe u3yueHuss XuMuu Ha 6a30BOM YPOBHE YUEHHK JIOJKEH:

3HATH/MIOHUMATH: [| XUMUYECKYIO CUMBOJIMKY: 3HAKH XUMUYECKUX AJIEMEHTOB,
(bopMyIIbl XUMHUYECKUX BEUIECTB, YPABHEHHS] XUMUUECKUX PEAKIINIA;

[ BOKHEHIINE XUMUYECKHUE TTOHATHS: BEIIECTBO, XUMUUECKUI JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE ATOMHAS U MOJIEKYJISIPHASL MACChl, HOH, aJUIOTPONIUS,
M30TOIIbl, XUMUYECKAs CBA3b, AIEKTPOOTPULIATEIBHOCTD, BAJICHTHOCTbD, CTETIEHb
OKHUCJIEHUS, MOJIb, MOJIIpHAs Macca, MOJISIPHBIA 00bEM, BEIIECTBA MOJIEKYJIIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, JIEKTPOJIUT U HEIJIEKTPOJIUT,
ANEKTPOJUTUYECKAS TUCCOLMALINS, OKHUCIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJICHHE, TETIIOBOU 3(PEeKT peakimu, CKOPOCTh XUMUUIECKON PEaKIInu,
KaTajin3, XAMUYIECKOE PaBHOBECHE, YTIICPOIHBIN CKeJeT, (yHKITMOHATbHAS
rpymnmna, u30Mepusi, TOMOJIOT U,

) OCHOBHBIE 3aKOHBI XMMHUHU: COXPAHEHHUS MACChl BELIECTB, TOCTOSIHCTBA COCTABA,
MEPUOINYECKUI 3aKOH,;

) OCHOBHBIE TEOPUH XUMHUH: XUMAUYECKOU CBS3H, SJIEKTPOIUTUHUECKON
JTVCCOLMALINY, CTPOCHHS] OPTaHUYECKUX COCTMHEHUM;

[IBaKHEMIIME BEIIECTBA U MAaTE€PUAJIbl: OCHOBHBIE METAJUIBI U CILIABBIL; CEpHAs,
COJIsIHAsA, a30THAS U YKCYCHAsl KUCIIOTHI; IIEJIOYH.



yMeTh: (| Ha3bIBaTh: 3HAKH XUMUYECKHUX 3JIEMEHTOB, U3yY€HHBIE BEUIECTBA MO
«TPUBUATIBHON» WM MEXIYHAPOIHON HOMEHKIATYype; [ ONPEENsiTh: BAJIEHTHOCTh
1 CTEIICHb OKHUCJICHUS XUMHUYECKHUX 3JIEMEHTOB, TUI XUMHUYECKOU CBSI3U B
COEAMHEHUSIX, 3apsii HOHA, XapaKTep CPe/lbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COEJIMHEHU, OKUCIIUTENIb 1 BOCCTAHOBUTEND, TPUHAIJICKHOCTD BEIIECTB K
PAa3JIUYHBIM KJIacCaM OPTaHUYECKUX COCTUHEHU;

] XapaKTepU30BaTh: JIEMEHTHI MAJIBIX TIEPHUOJIOB MO UX MOJIOKECHUIO B
nepuoandeckoi cucreme JI.M.Menneneena; o0ume XuMUueckue CBOMCTBA
METaJVIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U OPTAHUYECKUX
COCJIMHEHUI; CTPOEHHUE U XMMUYECKUE CBOMCTBA U3YYEHHBIX OPTraHUYECKUX
COCTUHECHUU;

1 OOBSICHSTE: 3aBUCUMOCTH CBOMCTB BEITIECTB OT UX COCTABA M CTPOCHUS; IPUPOIY
XHMHYECKOM CBSI3M (MOHHOM, KOBAJEHTHOM, METAJNTUYECKOM ), 3aBUCUMOCTD
CKOPOCTH XMMUYECKOUN PEAKIIUU U MOJ0KEHUSI XUMUUYECKOTO PAaBHOBECHS OT
pa3auyYHbIX (PAaKTOPOB;

(] BBIMOJIHATh XUMUYECKHUM KCIIEPUMEHT MO PACIO3HABAHUIO BAXKHEHIITUX
HEOPraHUYEeCKUX (KUCIOPO/I, BOJIOPO/I, YTIEKUCIBIN ra3, aMMHUaK, pacTBOPbI
KHUCJIOT U IIEJI0YeH, XJI0pUI-, CyJibdar -, KapOOHAT- HOHBI, HIOHBI aMMOHUS ) U
OPTaHUYECKHX BEUIECTB; [ | BBIUUCIATh: MACCOBYIO JIOJII0 XUMHUUYECKOIO 3JIEMEHTA
1o ¢hopmyJie COeTMHEHUS, MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE,
KOJIMYECTBO BEIIECTBA, 00bEM MM MACCy PEareHTOB WIIHM MPOYKTOB PEAKITUU.

[ MPOBOJUTH CAMOCTOATENIbHBINA MOUCK XMMUYECKOU HH(GOPMAIUHU C
HCIIOJIb30BaHUEM PA3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA); MCTIOIB30BaTh
KOMITBIOTEPHBIC TEXHOJIOTUH sl 00paOOTKH U TIepeaadu XUMUIECKON
uH(GOpMaIIUK U €€ MPEICTABICHHS B PAa3IUYHbIX (hopMax;

[ HCTOJIB30BATh MPHOOpPeTEeHHbIE 3HAHNUS U YMEHHSI B MPAKTHYeCKOM
NesITeIbHOCTUH U MOBCETHEBHOM JKU3HH JIJIfA:

1 OOBSICHEHUS] XUMHYECKHUX SIBICHHUM, MPOUCXOASIINX B IPUPO/IE, OBITY U HA
MIPOU3BOJICTBE;

[ ompeIeNICHUsT BOBMOYKHOCTH MPOTEKAHUSI XUMUYECKHUX TTPEBPAIICHHNA B
Pa3TUYHBIX YCIOBUSAX M OLIEHKH WX MOCJIEICTBHA;

[ 9KOJIOTUYECKU TPAMOTHOTO TIOBEACHUS B OKPYIKAIOIICH Cpesie; (| OLICHKU
BJIMSTHUSI XUMHUYECKOTO 3arpsi3HEHUST OKPY KAIOIIEH Cpelbl Ha OPTaHU3M YeJIOBEeKa
Y IPYTHUE KUBBIE OPTAHU3MBI;

1 ©6e30MMacHOTO O0pAIEHHUS C TOPIOYUMH H TOKCHYHBIMHU BEIIECTBAMH,
Ja00paTOPHBIM 000PYyI0BaHUEM;

[ IPUTOTOBJICHHS PACTBOPOB 33JaHHON KOHIICHTPAIMH B OBITY U HA
TIPOM3BOICTBE;

| KpUTHYECKOM OIIEHKH IOCTOBEPHOCTH XUMUYECKOW MH(OPMAIINU, TTOCTYTAFOIICH

N3 Ppa3HbIX UCTOYHUKOB.



(ITpuJiio:xeHue)

KajiennapHo-TeMaTHYeCKO€e IUIAHMPOBAHHE

Neni/m HaszBanue temsbl ypoka LHOP nara MIpUMEYaHUE

ypoKa

Pazmenl. Beenenue (64acon)

1 Xumus — HayKa O BELIECTBAaX, X CBOMCTBAX U
MIPEBPAILICHUSIX

2 [IpeBpaiienus BemecTB. XUMAYECKUE U
(duszuveckue sBieHus. Pojib XUMUU B )KU3HU
YeJI0BeKa

3 Hepnozmqecr(aﬂ CUCTEMA XUMHNYCCKHX 3JICMCHTOB.
3HaKU XUMHYCCKHX 3JIEMEHTOB.

4 Xumnueckue GopMybl. 3aKOH MOCTOSHCTBA
cocraBa. OTHOCHUTEIbHAS ATOMHAsl U MOJIEKYJISIpHAs

Macchbl.
5 MaccoBas 101151 3JIeMEHTa B COETUHEHUU.
6 [TpakTuyeckas padota Nel. 3HakOMCTBO C

nmabopatopHbIM 06opynoBanuem. [Ipasuna Th.

Paznen 2.  Atombl xumudeckux 35eMeHTOB (104acoB)

7 OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB. MYVII

8 N30TomsI Kak pa3HOBUAHOCTH aTOMOB XUMHUYECKOTO
JJIEMEHTA.

9 OnexTpoHbl. CTpOeHHE 3JIEKTPOHHBIX 000JI09YEeK

aTOMOB 3JICMCHTOB.

10 [lepuonuueckas cucTeMa XUMUYECKUX 3JIEMEHTOB U
CTPOCHHE aTOMOB.

11 HNonnas cBs3b.

12 KoBanenTtHas HEMOJIApHAad XUMHUYCCKad CBA3b.

13 KoBanenTtHas MoJrApHasd XUMHUYCCKasd CBA3b.




14

MeTtannnyueckas CBS3b.

15 O060061IeHre 1 cucTeMaTH3aIsa 3HaHUH 110 TeEMe

«ATOMBI XUMHUYECKUX DIIEMEHTOBY
16 KonTponsnas padora Nel mo reme «ATOMBI

XUMHUYECKHUX AJIIEMEHTOBY

Paznen 3. [Ipocteie BemecTBa (749acoB)

17 [IpocTeie BemecTBa — METAILIIBI.
18 [IpocTeie BeliecTBa — HEMETAILIBI.
19 KomnuecTtBo BemectBa. Mons MonsipHas macca.
20 MousipHbIli 00b€M Ta3000pa3HBIX BEIIECTB.
21 Pemenue 3amad mo dopmyie.
22 O0600611eHre U cucTeMaTu3alis 3HaHUu# 110 TeMe

«IIpocTeie BemecTBa»
23 Kontponsnas padota Ne2 no teme «IIpocteie

BEIIECTBAY

Paznend.  CoemuHeHHS XUMHUYECKUX 3JeMEHTOB (12+24)
24 Crenenb okucneHus. bBUHapHbIE COETMHEHMUS. [pe3eHTalu
s
25 Oxcuapl . JleTryune BOAOPOIHBIE COCTUHEHUS Mpe3eHTaLH
s

26 OcHoBaHus4.
27 Kucnotsi.
28 Conu.
29 Comnu.
30 OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX BEILIECTB.

TpeHunr.
31 AMoOpQHBIE U KPUCTAJUTMYECKHE BEIIECTRA.
32 HucTele BElECTBA U CMECH.




33

Pasnenenue cmeceil. O4nCTKA BEIIECTB.

34 [TpakTuyeckas padota Ne2 o Teme «OuucTka
3arpsI3HEHHON MOBapPEHHOU COIN

35 MaccoBast 1 00beMHast 10JI1 KOMITOHEHTOB CMECH.

36 [TpakTrueckas pabora Ne3 mo teme «CoequHeHUs
XUMUYECKHX 31eMEHTOBY. «[Ipurorosnenue
pacTBopa ¢ 3aJJaHHOM MacCOBOM IO

37 KontponbHas padota Ne3 1o Teme «coeTuHEeHHs
XUMHUYECKHUX AJIIEMEHTOBY

Pazpen 5. N3menenus, npoucxosuue ¢ Bemectsamu (10+14)

38 XUMHUYECKUE PeaKluu

39 3aKOH COXpaHEHHUs MacChl BEIIECTB. XUMUYECKHE
ypaBHEHUS

40 CocrapiieHH€ BEIIeCTB XUMUYECKUX PEAKIUH.

41 PacueTsl M0 XMUMUYECKUM ypaBHEHUSAM

42 Peaxuuu pasmoxenus.

43 Peaknuu coeuHeHNS.

44 Peakuuu 3amemienus.

45 Peaxuuu ooMeHa.

46 Tunbl XUMHYECKUX PEAKIU HAa TPUMEPE CBOMCTB
BO/IBI.

47 O00061IeHne U cucTeMaTH3aIlisa 3HaHUH 110 TeEMe
«Knaccbl HeOpraHuuecKkux coequHeHUM. Turbl
XUMUYECKHUX PEAKIIHII.

48 Kontponsnas padota Ne4 no teme «/3meHenus,

MMPpOUCXOAAIIUEC C BEHICCTBAMU)).

Paznen 6. PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB 3JIEKTPOIUTOB (164)




49 PacTBopenune kak GU3NKO-XMMHUYECKH MpoIiecc.
PactBopuMoOCTS.

50 DIEKTPOIUTHI U HEIJEKTPOJIUTHI.

51 OCHOBHBIE TIOJIOKEHUS TEOPUH DIIEKTPOTUTHIECKON
JUCCOITHAIUH.

52 HNounble ypaBHEHUS.

53- | Kucnotsl B cBete TO/I, knaccupukamms, ux

54 CBOMCTBA.

55- | OcnoBanus B cBere TO/I, ux xinaccudukanusi.

56 CaoiicTBa.

57 Conu B cBere TO/I, ux cBoiicTaa.

58 Oxcuppl, UX K1accudukams, CBOUCTBA.

59 I'enernueckas cBA3b MEXKAY KIacCaMHU
HEOPraHUYECKUX COETUHECHUM.

60 [TpakTrueckas pabora Ned «BpirmoHEHUE OMBITOB,
JIEMOHCTPHUPYIOUINX TeHETUYECKYIO CBSA3b MEXKY
OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKHUX
COCIMHEHUIT»

61 OKuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKITUU. MpE3CHTALNS

62 VYnpaxHenus B coctaBiieHun ypasHenuii OBP.

63- | CBoiicTBa IPOCTHIX BEIIECTB — METAJIJIOB U

64 HEMETaJIJIOB, KHUCJIOT, coJieii B ceeTe OBP.

Pazmen 7.

65- | O6o00mmEeHre U cucTeMaTu3alys 3HaHUH| 10 Kypey 8
KJIacca, pellieHre pacueTHhIX 3a/au.

66

67- | UtoroBas KOHTpOIbHAs paborTa.

68

69 | AHanu3 KOHTPOJIBHON pabOTHI.
70 | Utoru rona.




