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HosicHuTeIbHASA 3aNIHCKA
Pabouast mporpamMma 1o XuMuM JUIsi OCHOBHOM IIKOJIBI COCTaBJIEHAa HA OCHOBE:!

- TpeboBanuii deaepanbHOrO roCcyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa OOIIEro
oOpazoBanus Broporo nokosieHus (IIpukaz Munooprayku ot 17.12.2010r. Ne1897);

- [IpumepHoil mporpammbl o y4eOHBIM IpeaMeraM «Xumus 8-9 kiaccbl» (CTaHIAPThI
BTOpOro nokoJyienus) M., IIpoceemenue, 2010;

- CanlluH 2.4.2.2821-10 «CaHuTapHO-3MHMIEMUOJIOTHYECKUE TPEOOBAHUS K YCIOBHUSIM U
opraHu3anuu o0y4eHHs B OO0IIe00pa30BATEIbHBIX YUPEXKIECHUSAX»: IOCTaHOBIEHUE | IaBHOrO
rocy/lapcTBEHHOro caHuTapHoro Bpaya Poccuiickoit ®enepanuu ot 29 nexadpsa 2010 r. Ne 189, r.
Mocksa; 3apeructpupoBano B Muntocte P® 3 mapra 2011 1.

- ABropckoii yueOHOI mporpammel O.C.I'aOpuensH «lIporpaMmma ocHOBHOro oOIIero
oOpazoBanus. Xumus. 8-9 knacce». M.: [Ipoda,2012; (PI'OC);

- OcHOBHOW 00pa3oBaTeIBHOW MPOTPaMMBl OCHOBHOTO oOmiero ooOpasoBanus MBOY
«Pxaxcunckass COII Nel um. H.M. ®ponosay

- Yue6noro iana MBOYVY «Pxakcuuckast COLL Nel um. H.M. ®ponosay

JlanHas paboyas nporpamMmma OpUEHTHUPOBAaHA HA MCIIOJIb30BaHHE YUCOHUKOB 10 XUMHUH U
yaeOHO-MeToanueckux mocoouii YMK, co3maHHBIX KOJIIEKTHBOM aBTOPOB 1o pykoBoAcTBoM O.C.
INabpuensna.

HeasiMu u3yyeHHs XMMHH B OCHOBHOM LIKOJIe SIBJISIIOTCS:

1. dopmupoBanue y oOyqaromuxcss yMEHHUsI BUJETh U MIOHUMAaTh LIEHHOCTh 00pa30BaHus,
3HaYMMOCTh XMMHUYECKOI'O 3HaHUs JUIsl KaXKJ0r0 4eJI0BEKa HE3aBUCUMO OT €ro Mpo¢decCHOHAIbHON
NeATelNbHOCTH; YMEHUS pa3inyaTh (PakThl U OLICHKU, CPABHUBATH OLICHOYHBIE BBIBOJIbI, BUJETh UX
CBSI3b C KPUTEPHSMHU OLIEHOK M CBs3b KPUTEPUEB C OIPENEIEHHOW CHCTEMON LIEHHOCTEH,
(bopMynupoBaTh U1 000CHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

2. (opmupoBaHue y oOy4aromuxcs LeJ0CTHOrO NPEeACTaBICHUs O MUPE U POJIM XUMHUH B
CO3/IaHUM COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U
IPOLECChl  OKPY)KAIOWIEH  JeHCTBUTENBHOCTH — HPUPOAHOM, COLMANIbHOM, KyJIbTYpPHOH,
TEXHUYECKOH cpelibl, HCHOb3Ys JUIsl 3TOTO XMMUYECKHE 3HAHUS;

3. mpuoOpereHHe OOYdYaIOUIMMMCSA ONbITA PAa3HOOOPA3HOM MAEATENBHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS; KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHTHOCTEH), MMEIOIIMX YHHBEPCAIbHOE
3Ha4YeHHUe JUIs pa3IMYHbIX BUJIOB JAEATEIBHOCTHU: peleHHs po0ieM, MPUHATHUS PElIeHnH, TIOUCKa,
aHamM3a M 00paboTKM MHPOPMALMHK, KOMMYHUKATHBHBIX HABBIKOB, HaBBIKOB HW3MEpPEHUIl,
COTPYIHUYECTBA, 0€301MaCHOTO OOpAIeHNs C BEIIECTBAMHU B TIOBCEIHEBHOM KHU3HH.

O0mas xapakrepucTuka y4e0HOro npeaMera XuMHuH.

Oco6eHHoCTH coaiepKaHusl 00y4eHUsI XMMUHM B OCHOBHOM IIKOJIe 00yCIOBIIEHBI Criel MPUKOI



XUMUU KaK HAyKH U TIOCTaBJICHHBIMU 3a7auaMu. OCHOBHBIMU MPOOJIEMaMU XUMUU SIBIISIFOTCS
M3y4YEHUE COCTaBa U CTPOCHUS BEILIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHMUSI, TOTyUCHUE
BEILIECTB C 33JJaHHBIMU CBOMCTBaMU, UCCIICIOBAHNE 3aKOHOMEPHOCTEM XUMUUYECKUX PEAKIIUN U
MyTeH yrpaBieHUs UMH B IEJISIX MOJTYYCHHs BEIIECTB, MaTEPHAIIOB, sHEpruu. [loaTomy B
MIPUMEPHOU MPOTpaMMe 10 XUMHUH HAIIUTA OTPAXKEHNUE OCHOBHBIE COJCPIKATEIbHBIC JINHUU:

* BelIeCTBO — 3HAHUS O COCTABE U CTPOCHUHU BEIICCTB, HX BAKHEUIINX (DU3HUSCKUX U
XUMHYECKUX CBOMCTBAX, OMOJIOTUYECCKOM JCHCTBHH;

- XMMHY€eCKasl peaKkiusi — 3HaHUs 00 YCIIOBUSX, B KOTOPBIX MPOSBIISIIOTCS XMMHUYECKHUE CBOMCTBA
BEILIECTB, CIIOCO0AX yIpaBiIeHUs XUMUYECKUMH TMPOIECCAMU;

- IPUMeHeHHUe BelleCTB — 3HAHMS U OTIBIT MPAKTUUECKOU JIEATETLHOCTH C BEIIECTBAMHU, KOTOPHIE
HanboJee YacTo yrnoTpeOIstoTCsl B TOBCEIHEBHOM KU3HU, ITUPOKO UCIIOJIBb3YIOTCS B
MPOMBIIIIICHHOCTH, CETHCKOM X035MCTBE, Ha TPAHCIIOPTE;

+ 13bIK XMMHMH — CUCTEMa BOKHEHIIINX TIOHATHH XUMUU U TEPMUHOB, B KOTOPHIX OHH
OTIMCBIBAIOTCS, HOMEHKJIATypa HEOPTaHUUECKHUX BEIIECTB, TO €CTh MX Ha3BaHUSA (B TOM UYHUCIIEC U
TPUBHAIIbHBIE), XUMHUUYECKHE (OPMYJIBI M YPABHEHHSI, a TAKKE TPABHIIA IepeBoIa HHPOPMAIIHH C
€CTECTBEHHOT'O SI3bIKa Ha SI3bIK XUMHUHU U 00paTHO.

MecTto y4eOHOTro npeaMera « XuMHus» B y4eOHOM ILIaHe

Oco0OeHHOCTH conepkaHUsl Kypca «XHUMHS» SBISIOTCS TJIaBHOW MPUYMHOM TOTO, YTO B
0aszucHOM yueOHOM (00Opa3oBaTeIbLHOM) IUIAHE ATOT MPEAMET MOSBISETCS TMOCICIHUM B PALY
€CTECTBEHHO-HAYYHbIX JUCIMILINH, IOCKOJIbKY JIJIsl €r0 OCBOCHUS IIKOJBHUKU JOJDKHBI 00J1a/1aTh
HE TOJBKO OIPENICJICHHBIM 3alacoM NpeIBApPUTEIbHBIX €CTECTBEHHO-HAYYHBIX 3HAHUN, HO U
JOCTaTOYHO XOPOILO Pa3BUTHIM aOCTPAKTHBIM MBIIUICHUEM.

Jlia peanuzanuu paboudeld mporpaMMbl B yueOHOM IJIaHE  BbIeNIeHO 4 4 (BCEro Ha Mepuol
o0ydeHus1) mo 2 yaca B HeAemo ¢ 8 1o 9 kiacc, Bcero B rox 136 4. YueOHbIii Ton B 8- 9 kimacce
paccuutad Ha 34 Henenu

Xumusg. 8 knacc. 68 4, 24 B HEJIEIO
Xumus. 9 knacc. 68 4, 24 B HeJIENIO
IInanupyemMble pe3yJbTaTbl OCBOEHHUS YU4eOHOro npeamera « XuMus»
JlesTensHOCTh 00pa30BaTENBHOTO YUpeXkKACHUS 00111ero 00pa3oBaHus B 00yuYeHUN
XUMHH JTOJDKHA OBITh HAIlpaBJieHA Ha TOCTIDKEHUE O0YYAOIIMMHUCS CIEAYIONINX JIHYHOCTHBIX
pe3yJabTaToB:
1) B IEHHOCTHO-OPHEHTALIMOHHOMN chepe — YYBCTBO TOPAOCTH 32 POCCUNUCKYIO XUMUUYECKYIO HAYKY,
T'YMaHU3M, OTHOILLIEHUE K TPY.Y, LIEIEYCTPEMIIEHHOCTb;
2) B TpyJ0OBO# chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY AalbHEHIIIeH 00pa3oBaTebHON

TPaeKTOpUH;



3) B mo3HaBaTEeNbHON (KOTHUTUBHOMN, HHTEIJICKTYAJIbHOW) chepe — yMEHHUE yIpaBisaTh CBOCH
[I03HABATEIBHOH JIEATEIBHOCTBIO.

JIMYHOCTHBIMH pe3y/JIbTaTaMU U3YyYCHUS MTPEeaMETa « XUMUS SBISIFOTCS CIEAYIOINE
YMEHHUSL:

Oco3HaBaTh €IUHCTBO U LEIOCTHOCTh OKPYXKAIOIIEr0 MUPA, BOZMOKHOCTH €r0 I03HABAEMOCTU
1 00BSICHUMOCTH Ha OCHOBE JIOCTHIKEHHI HAYKH.

ITocreneHHo BbICTpauBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHHUE!

OCO3HABATh NMOTPEOHOCTh U TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHCJIE U B paMKax
CaMOCTOSITEJIBHOM J1€ATEIbHOCTH BHE IIKOJIbL;

OILICHMBATh KU3HEHHbIE CUTYAIlUU C TOUKHU 3peHUs Oe3011acHOr0 o0pa3a )KM3HU U COXPAHEHHUS
3JI0pOBbS;

OIIEHUBATh FKOJIOTMUECKUN PUCK B3aMMOOTHOIIIEHUH YeJI0BeKa U MPUPOIbI.

Br16upaTh nocTynky, HalleJIeHHbIE HAa COXpaHEHHE U OepexHOe OTHOIIEHHE K IIPUPO/IE,
0COOEHHO >KMBOM, N30eras MPOTUBOIOJIOKHBIX OCTYIKOB, IOCTENEHHO y4ach U OCBAaUBasi CTPATErHIO
panMoOHAIBHOTO IPUPOJAONOIB30BAHNUS.

Cpeocmeom pazeumus TAUHOCTHBIX PE3YJILTATOB CIIyXKaT y4eOHbII MaTepuan u
IPOAYKTUBHBIE 3a/1aHUs yUeOHMKA, HAllEJICHHbIE HA 6-10 JIMHUIO Pa3BUTUS — YMEHHE OLICHUBATh
MIOBEJICHHUE YEJIOBEKA C TOUKH 3PEHUS] XUMHUECKON 0€30IaCHOCTH 110 OTHOLIEHUIO K YEJIOBEKY U
IIPUPOJIE.

MeTtanpeaMeTHBIMHU Pe3yJIbTATAMH OCBOCHUS BBIITYCKHUKAMH OCHOBHOM LIKOJIBI IPOTPAMMBI
110 XUMUU SBJIAIOTCS:

1) ucnonb30BaHuE yMEHUI U HAaBBIKOB PA3JIMYHBIX BUIOB [103HABATEIbHOMN €S TEILHOCTH,
IIPUMEHEHHE OCHOBHBIX METOJIOB IIO3HAHUS (CUCTEMHO-UH(OPMAIIMOHHBIN aHAIN3, MOJEITUPOBAHUE)
IUIsL U3YYEHUS Pa3JInYHbIX CTOPOH OKPY)KAIOLIEH NeHCTBUTEIBHOCTH;

2) UCHOJIb30BaHNE OCHOBHBIX MHTEIIEKTYaJIbHBIX ONepaluii: GopMyarpoBaHUe TUIIOTE3, aHATIU3 U
CHHTE3, CpaBHEHHE, 0000IeHIe, CUCTeMaTH3a11sl, BbISIBIICHHE TPUYMHHO-CIIEICTBEHHbIX CBS3EH,
MIOMCK aHAJIOTOB;

3) yMeHMe reHepupOoBaTh UJIeU U ONIPENIeNATh CPEACTBA, HEOOXOJUMBbIE Ul UX PeaTu3allu;

4) ymeHue onpeAesaTh LeIU U 3a/1a41 JeITeIbHOCTH, BBIOMpATh CPECTBA peaIn3aly Lelu 1
MPUMEHSATh UX Ha IPAKTHUKE,

5) UCToNIb30BaHUE PA3INYHBIX KICTOUHUKOB JUISI OJYYEHUSI XUMUYECKOH nH(opMaIuu.

MeTtanpeaMeTHBIMHU Pe3yIbTaTaMu U3y4eHUs Kypca « XUMUsD) SIBJIETCS JOPMHUPOBAHUE
YHUBEpCaIbHbBIX yueOHbIX neiictBuit (YVY ).

Pecynamusnvie YYII.




CaMocTosaTensHO 0OHAPYKUBATh U POPMYITHPOBATH YICOH VIO TPOOIIEMY, ONIPENIEISITh 1IeTTh
y4eOHOI 1esITeNbHOCTH, BEIOUPATh TEMY IIPOEKTA.

BriiBurats Bepcuu perieHus mpo0ieMbl, 0CO3HABATh KOHEYHBIN pe3yabTaT, BRIOUPATh U3
MIPEUIOKEHHBIX U UCKATh CAMOCTOSTEIBHO CPEJICTBA JOCTHKEHUS LIEITH.

CoctaBnsaTh (MHIUBUAYAIHLHO WIH B TPYIIIE) IJIaH PeMICHUS POOIeMbl (BBITIOTHEHUS
IIPOEKTA).

PaboTas mo muany, cBEpSTh CBOU ACUCTBUS C LENBIO U, TPH HEOOXOAUMOCTH, UCIIPABIIATH
OLIMOKHU CaMOCTOSITENBHO.

B nmanore ¢ yunrteneM COBEpPIIEHCTBOBATH CAMOCTOSITEIIFHO BRIPAOOTAaHHBIE KPUTEPUH OI[CHKH.

CamocrosTeTbHO 00HAPYKHBATH U POPMYTUPOBATH MPOOJIEMY B KITACCHOW M MHIMBHTyaTbHON
y4eOHOM 1€ TEIbHOCTH.

BriiBuraTh Bepcun pemtieHus mpo0ieMbl, 0CO3HABATh KOHEUHBIN pe3yabTaT, BRIOUPATh U3
MPEUTOKEHHBIX U UCKATh CAMOCTOSTEBHO CPENICTBA JJOCTHKEHUS IIEITH.

CamocTosITeThHO 0CO3HABATh IPUYHHBI CBOETO yCIleXa MIIM HeycleXa U HaXOIUTh CIIOCOObI
BBIX0JIa 3 CUTYaI[H HeycIeXa.

Cpeocmeom popmuposanus perynsTUBHBIX Y Y [ cimyxaT TEXHOJIOTHS MPOOJIEMHOTO JUaiora
Ha 3Tale U3y4yeHusi HOBOro MaTepHalia ¥ TEXHOJOTHS OLIEHUBaHUs 00pa30BaTeNbHbIX JOCTHKEHUN
(y4eOHBIX yCIIEXOB).

Tloznasamenvuvie YV/I:

AHanu3upoBaTh, CPABHUBATH, KJIaCCU(PULIUPOBATh U 000011aTh (AKTHI U ABJICHUSA. BBIABIATH
IPUYUHBI U CIIEICTBUS IPOCTHIX SBICHUH.

Ocyl1ecTBIATh CPaBHEHHE, CEPUALIMIO U KITACCUPUKALINIO, CAMOCTOATEIBHO BBIOUpast
OCHOBAHHUS Y KPUTEPUU JUISl YKa3aHHBIX JIOTMUECKUX ONlepaluii; CTPOUTh KJIACCU(PUKALINIO HA OCHOBE
JUXOTOMMYECKOTO JeJIeHNs (Ha OCHOBE OTPULIAHNUA).

CTpouTh JOrMYECKOE PACCYKJICHHE, BKIIOYAIOIIEEe YCTAHOBIEHUE TPUUUHHO -CJIEICTBEHHBIX
CBA3EH.

Co31aBath cxeMaTUYECKHE MOJICNIU C BBIAEICHUEM CYILIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

CocTaBisTh T€3UCHI, Pa3IMUHbIEC BU/IbI IUTAHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3oBbeiBaTh
MH(GOPMAIIHIO U3 OJTHOTO BUA B APYroi (TabMuIly B TEKCT U IIp.).

BbIunThIBaTH BCE YPOBHM TEKCTOBOM MH(POPMALIUH.

YMeTb onpenensaTh BO3MOXKHbIE HCTOYHUKH HEOOXOAUMBIX CBEICHUH, TPOU3BOANUTH MOMCK
nH(pOpMalNH, aHATU3UPOBAThH U OLIEHUBATH €€ JJOCTOBEPHOCTb.

YMeTh UCHOJIb30BATh KOMITBIOTEPHBIE U KOMMYHUKALIMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT
JUISL JOCTHIKEHHSI CBOMX LieJiel. YMeTh BhIOMpaTh afeKBaTHbIE 3a/jaue HHCTPYMEHTAIbHbIE

IMporpaMMHO-alIapaTHbIC CPCACTBA U CCPBUCHI.



Kommynuxamuenwvie YV/I:

CamocTosTeNbHO OPraHU30BbIBaTh y4eOHOE B3aMMO/ICHCTBHE B TPYIIIE (ONpenenaTh o0mue
LIEJIH, paclpeaesiTh POJIM, JOrOBapUBaThCS APYr C APYroM U T.A.).

OTcrauBasi CBOIO TOUYKY 3pEHUs, IPUBOIUTH apTyMEHTHI, TIOATBEPKIast UX (pakTamu.

YMeThb B3IJISIHYTh HA CUTYAIHIO C MHOM MO3UIIMK M JOTOBAPUBATHCS C JIIOABMH UHBIX TTO3HIINA.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y ][ ciiyKaT TEXHOJIOTHUS TPOOIEMHOTO
nraora (oOyX TaroIIuiA U TIOIBOASIINN TUAJIOT) U paboTa B MAJIBIX TPYIIIAX, TAKKE UCIIOIh30BaHUEC
Ha YpOKax AJIEMEHTOB TEXHOJIOTHH MPOTYKTUBHOTO UYTCHHS.

IIpeaMeTHbIMU pe3yIbTaTAMH OCBOCHHUS BBIITYCKHUKAMU OCHOBHOM IITKOJIBI IPOTPAMMEI IO
XUMHWH SIBJISTFOTCSI:
1. B no3naBaresibHOM cepe:

* TaBaTh OTIPE/ICIICHUS N3yUCHHBIX TIOHSATHIA: BENIECTBO (XMMHUYECKHIA DIIEMEHT, aTOM, HOH,
MOJIEKYJIa, KpUCTAJIIIMYECKAasl pelleTKa, BEIECTBO, IPOCThIE U CIIOKHBIE BEIIECTBA, XUMUYECKast
¢dbopmyina, OTHOCUTENIbHASI aTOMHAsl Macca, OTHOCUTENIbHAs MOJIEKYIJISIpHAsi Macca, BaJIEHTHOCTb,
OKCH/Ibl, KHCIIOTBI, OCHOBaHUS, COJIM, aM(pOTEPHOCTh, UHIUKATOP, EPUOINYECKUI 3aKOH,
MepUOIUYECcKas cucTeMa, epuoindeckas TadIuila, H30TOMbI, XUMUYECKast CBSI3b,
AIIEKTPOOTPHUIATENEHOCTD, CTENIEHb OKUCIICHHUS], JIEKTPOJIUT); XUMUYECKas peakius (XUuMUYECKOe
ypaBHEHHUE, TeHETUYECKas CBS3b, OKUCIIEHNE, BOCCTAHOBIJICHUE, JIEKTPOJIUTHYECKAs JUCCOLIUAIINS,
CKOPOCTh XUMUYECKOW PEaKIun);
* OIKCBIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO MPOBEACHHBIE SKCIIEPUMEHTHI, UCTIONb3YS AJIs
3TOTO €CTECTBEHHBIN (PYCCKHIA, POIHOI) A3BIK U S3bIK XUMHUU;
* OINKCBIBATh U Pa3InyaTh U3yYCHHbBIE KJIACCHl HEOPTaHUYECKUX COCTMHEHUH, POCThIE U CIOMKHbIE
BEIECTBA, XUMUYECKHE PEaKIUu;
‘Kiaccu(puuupoBaTh U3y4eHHbIE OOBEKTHI U SBICHHUS;
- HaOIOAAaTh NEMOHCTPUPYEMbIE M CAMOCTOSITENILHO MTPOBOJUMBIE OTBITHI, XUMUYECKHE PEaKIny,
MPOTEKAIOIINE B IPUPOJIE U B OBITY;
* IeNaTh BBIBOJBI M YMO3AKIIOUECHUS U3 HAOMIOICHUH, H3yYCHHBIX XUMUYECKHX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BEIIECTB 110 aHAJIOTUU CO CBOMCTBAMH U3y4YECHHBIX;
* CTPYKTYpHUPOBATh U3yYEHHBINH MaTepHall 1 XUMUUECKYI0 HH(OPMAIIHIO, TTOJTYYEHHYIO U3 APYTUX
HCTOYHUKOB;
* MOJEIMPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB [IEPBOT0 — TPETHET0 MEPUOJIOB (B paMKaxX U3y4EHHBIX
noJyioxkeHuit reopun 3. Pezepdopna), cTpoeHne npocTeimx MoIeKyil.
2. B IECHHOCTHO-OPUEHTALMOHHOI cepe:

*aHAJIM3UPOBATh U OLICHUBATH MOCIEACTBUS ISl OKPYXKAIOIIeH cpebl OBITOBON U

HpOHBBOHCTBCHHOﬁ JACATCIIBHOCTH 4YC€JIOBCKA, CBSI3aHHOM C nepepaGOTKoﬁ BCIIICCTB,



‘Pa3bsCHATH HAa IpUMepax (IPUBOAUTH IPUMEPHI TOATBEPKAAIOLINE) MATEPHUAIBHOE €UHCTBO
1 B3aMMOCBS3b KOMIIOHEHTOB XUBOM U HEXXKMBOW IIPUPO/IBI U YEJIOBEKA, KaK BaKHYIO YaCTh 3TOTO
€IMHCTBA;
“CTPOUTH CBOE TOBE/ICHUE B COOTBETCTBHUU C IMIPUHIIUIIAMH OEPEKHOTO OTHOIIEHHSI K IIPHPO JIE.
3. B TpynoBoii chepe:
* INIAHUPOBATH U MPOBOJIUTH XUMUYECKHI 3KCIIEPUMEHT;
* CII0JIb30BaTh BEILIECTBA B COOTBETCTBUM C UX IPEIHA3HAYEHUEM U CBONCTBaMH,
ONMCAHHBIMH B MHCTPYKLHUAX 110 IPUMEHEHHUIO.
4. B cepe 6e30nacHOCTH KU3HEAESATEIbHOCTH:
* OKa3bIBATh MEPBYIO TOMOILb IIPU OTPABIEHUSX, O’KOTaX U JPYTUX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMU U JaOOPATOPHBIM 000PYJOBaHUEM.
COJAEPKAHUE U3YYAEMOI'O KYPCA 8 KJIACC
Tema 1. BBenenue B xuMuio (6 4)

XHUMHS — HayKa O BEIEeCTBaX, UX CBOMCTBAxX M npeBpanieHusax. [IoHsITHe 0 XMMU4ecKomM
areMeHTe U popMax ero CyuiecTBOBaHMS: CBOOOIHBIX aTOMax, MPOCTHIX M CIOKHBIX BEIIECTBa
[IpeBparmienus BemecTs. OTIUYHE XUMUUECKUX PEAKIIUN OT U3HUECKUX SBJICHUH. Poib Xumum
B JKM3HU 4enoBeka. Kparkue cBeleHns U3 HCTOPUM BOZHUKHOBEHUS U pa3BUTHs XuMuu. [lepron
anxumuu. [loustue o punocodpckom kamue. Xumus B X VI B. Pazpurne xumun Ha Pycu. Posb
OTEYECTBECHHBIX YUEHBIX B CTAHOBJICHUHM XUMUYECKON HaykH - paboTel M. B. JlomoHoCOBa, A.
M. bytneposa, JI.1. MenaeneeBa. Xumuueckasi CAMBOJIMKA. 3HAKH XUMUYECKUX 3JIEMEHTOB U
MIPOUCXOXKACHNUE UX Ha3BaHUM. Xumudeckue Gopmynsl. MHAEKCH U KOPPUIIHESHTHI.
OTHOCUTENbHBIE AaTOMHAs U MOJIEKYJISIpHAsi Macchl. PacueT MaccoBOM J10JIM XUMHUYECKOTO
aneMeHTa 1o opmyie BemecTna. [lepuonnyeckas cucteMa XuMU4eckux snemeHToB [1. U.
MenpeneeBa, ee CTpYKTypa: Majble U OOJIbIINE TIEPUOIbI, TPYIIBI U TOATPYIIbI (TJIaBHAS U
no6ounas). [lepuoanueckas cucrema Kak CpaBOYHOE MOcoOue sl MOJTyYeHHs CBEICHUH O
XUMUYECKUX JIEMEHTAX.

Pacuérnbie 3axaun. 1. HaxoxxneHne 0OTHOCUTENBHOM MOJIEKYISIPHON MacChl BEIIECTBA
0 ero XUMH4ecko opmyre. 2. BeruncieHne MaccoBOH JOIM XUMUYECKOTO AIEMEHTa B
BelIeCTBE O ero (opmyse.

IIpakTuuyeckas padora Ne 1 [IpaBuna TexHUKH 6€30MaCHOCTH ITpH paboTe B
XUMH4eckoM Kabunerte. JlaboparopHoe 000py0BaHUE U OOpAIICHUE C HUM.

IIpakTnyeckas padora Ne 2 HabmtoneHue 3a ropsiueil CBEUOi.

Tema 2. AToMbI XMMHYECKHX 3J1eMeHTOB (7 4) ATOMBI Kak (opMa CyIiecTBOBaHUS
XUMHMUYECKUX 371€MEHTOB. OCHOBHBIE CBEAICHNS O CTPOCHUU aTOMOB. J[0Ka3aTeabCTBa CIOKHOCTH

crpoenust aroMoB. OmnbIThl Pesepdopaa. [lnanerapuas monens ctpoenus aroma. Cocran



ATOMHBIX SIJIEP: MPOTOHBI U HEUTPOHBI. OTHOCHUTENIbHAA aTOMHAas Macca. B3auMocBsI3b MOHATHIA
«IPOTOHY, KHEUTPOH», «KOTHOCUTEIIbHASI aTOMHas Maccay. VI3MeHeHue unciaa TpoOTOHOB B siApe
aToMa - 00pa30BaHKUE HOBBIX XUMUYECKHX JJIEMEHTOB. VI3MeHEeHNEe Ynciia HEUTPOHOB B SIpe
aToma - o0pa3oBaHue n30ToroB. COBpeMEHHOE ONPECIICHUE TIOHATHS «XUMUYICCKHH dJIEMEHTY.
N3oTormbl Kak pa3sHOBUAHOCTH ATOMOB OJTHOTO XUMHYECKOTO AJIEMEHTA. DJIEeKTpoHbl. CTpoeHue
AMIEKTPOHHBIX 000JI0YEK aTOMOB XUMHYECKUX 31eMeHTOB Nel-20 nepuoandeckoii cucremsi 1.
N. MenaeneeBa. [IoHsTHE O 3aBEPIIEHHOM U HE3aBEPLUICHHOM 3JIEKTPOHHOM CJIOE
(aHepreruyeckoM ypoBHe). [lepronnueckas cucrema xuMmuueckux semeHToB 1. U.
MeHnpeneeBa U CTpO€HHE aTOMOB: (PU3UYECKUN CMBICIT MTOPSAKOBOTO HOMEPA dJIEMEHTa, HOMepa
TPYIIBI, HOMepa nepuoa. Mi3sMeHeHne uncia JIeKTPOHOB Ha BHEITHEM AJICKTPOHHOM YPOBHE
aToMa XMMHUYECKOTO dJIEMEHTa - 00pa30BaHME MOJIOKUTEIbHBIX U OTPUIIATEILHBIX HOHOB. MOHBI,
00pa3oBaHHBIC aTOMaMHU METAJUIOB U HEMETaJUIOB. [ [pUYrHBI H3MEHEHUST METAJUTMUYECKUX 1
HEMETAINTNYECKUX CBOICTB B nepuojiax u rpynmnax. ObpazoBanue OMHAPHBIX COEANHEHUM.
[Tonsitre 06 noHHOM cBsi3u. Cxembl 00pa3oBaHUs HOHHOM CBsI3U. B3anMopelicTBue aTOMOB
XUMHUYECKUX DJIEMEHTOB-HEMETAILIOB MEX Iy COO0H - 00pa30BaHME IBYXaTOMHBIX MOJICKYII
MIPOCTHIX BenlecTB. KoBaeHTHAs HEMOJSIpHAS] XUMUYECKAs CBSA3b. JJIEKTPOHHBIE U CTPYKTYpPHBIE
dhopmynsl. BzaumoelicTBre aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAIIIOB MEXIY COOOM -
o0pa3zoBaHue OMHAPHBIX COCAMHEHUN HEMETAIOB. DJIEKTPOOTPUIIATEILHOCT. [loHsTHE O
KOBAQJICHTHOM IMOJISIPHOM CBA3U. B3aumoielicTBre aTOMOB XMMUYECKUX 3JIEMEHTOB-METANIOB
MeXxay co0oil - 00pa3oBaHKe METATNYECKIX KpUCTAIUIOB. [loHsATHE O MeTaIMYeCcKoil CBSI3M.
JemoHncTpammu. Moaenu aToMOB XMMHUYECKUX 3J1€MEHTOB. [lepuonnueckas cucrema
xuMudeckux aneMenToB J. 1. Menaeneesa. [IpenqmeTHbie pe3ynbTaThl 00ydeHUS

Tema 3. IIpoctbie BemecTBa (54) [losoxxeHre MeTamioB 1 HEMETAVIOB B
MEPUOANYECKON cUCTEME XUMUYECKUX 31eMeHTOB J[. . MenaeneeBa. BaxHeliue npocteie
BEIECTBA - METAJIIBL: YKEJe30, ATFOMUHHUA, KaJIbI1ii, MarHuii, HaTpuii, Kanuil. O0mue
¢dbuznueckue cBOCTBa MeTaIoB. BaxkHelile npocThie BEIecTBa - HEMETaJUIbl, 00pa30BaHHBIE
aTOMaMHU KHCIIOpOJia, BOJIOPOa, a30Ta, cepsbl, Gocdopa, yriepoaa. CriocoOHOCTh aTOMOB
XMUMHUYECKUX JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - aJUIOTPOIIHSL.
AnnotponHsie MoupUKauu Kucnopoaa, hocdopa u onoBa. Meranindeckue u
HEMETAJUTMYECKUE CBOMCTBA MPOCTHIX BEHIECTB. OTHOCUTENBHOCTD JEJIEHHS IPOCTHIX BELECTB
Ha MeTajuibl U HeMeTtasuibl. 9 [loctosinHas ABoraapo. KonmnuectBo Bemectsa. Monb. MonsipHast
Macca. MosipHbIi 00beM Ta3000pa3HbIX BelecTB. KpaTHbie eTMHUIIBI KOJIMYECTBA BEIIECTBA —
MUJITUMOJIb U KHJIOMOJIb, MUJITUMOJIIPHAS U KHJIOMOJISIPHAs MacChl BEIIECTBA, MUJUTUMOJISIPHBIN
Y KAJIOMOJISIPHBIN 00beMbI Ta3000pa3HbIX BEMIECTB. PacyeThl ¢ NCMOb30BaHUEM TIOHATUN

«KOJIMYECTBO BCHICCTBA», «KMOJIAPHASA MacCCay, ((MOJ'ISIpHLIfI 00BeEM ra30B»,«IMOCTOsSIHHAaA



ABorazpo». Pacuernsblie 3agaun. 1. Beiuncienue MoJIsIpHOM Macchl BELIECTB 110 XUMUUYECKUM
dbopmynam. 2. PacdeTsl ¢ HCIIOIb30BaHUEM TIOHITUN «KOJMYECTBO BEUIECTBAY, «MOJISIpHAS
Macca», «MOJISIPHBIM 00BbEM Ira30By», «IOCTOsSIHHAs ABorajapoy. Jlemoncrpauu. Hekotopeie
METaJUThl U HEMETAJUIBl KOJIMYECTBOM BeliecTBa 1 Moib. Mojenb MoJisipHOTO 00beMa
ra3000pa3HBIX BEIIECTB.

Tema 4. CoenHeHnst XMMHYeCKHX 3J1eMeHTOB (16 1) CTeneHb OKUCIEHMUS.
OnpenerieHne CTETICHH OKUCICHHSI 3JICMEHTOB TI0 XUMHUYECKOHN (OpMYIie COSIMHCHHUS.
Cocrasnienne GpopmMys OMHAPHBIX COCIUHEHHM, 001N crToc00 MX Ha3bIBaHUs. buHapHbIe
COCIMHEHUS: OKCUJIBI, XJIOPHUIBI, Cyabdusl u ap. CoctaBnenue ux opmyi. [Ipeacrasurenn
OKCHJIOB: BOJIa, YTJIEKHUCIIBIN Ta3 U HeraimieHast u3Bectb. [IpeacTaBuTesnu JeTydnx BOJOPOIHBIX
COCIMHEHUH: XJIOpOBOOPOa U aMMHaK. OCHOBaHUS, UX COCTaB U Ha3BaHUA. PacTBOpUMOCTh
OCHOBaHUH B Bojie. Ta0nwia pacTBOPUMOCTH THIPOKCUIOB | coJieil B Boje. [IpeacraBurenn
eI0Ye: THAPOKCUIBI HATPHUsI, KIS U KabITusl. [IOHSATHE 0 KaueCTBEHHBIX PEAKITUSX.
Nunukaropel. I3MeHeHHe OKpacku MHIMKATOPOB B MIENOYHOM cpene. Knucnotsl, ux coctas n
HazBanus. Kiaccudukanus xkucnot. [IpeacraBuTenu KUCIOT: cepHasi, COJITHAsI U a30THAS.
H3MeHeHne OKpackyu HHANKATOPOB B KUCIOTHOM cpene. Conu Kak MPOU3BOIHBIE KUCIOT U
ocHoBaHM#. Mx cocTaB u Ha3BaHus. PactBopumocTh cosieil B Boze. [IpeacraBurenu conei:
XJIOpU HaTpus, KapOoHaT u Gocdart kanbiusa. 10 AMopdHbIe U KpUCTAUTHYECKUE BEIIECTRA.
MexMoneKyasspHble B3aUMOAECHCTBUS. THUIBI KPUCTAIUNIMYECKUX PEIIETOK: HOHHAs!, aTOMHAs,
MOJIEKYJIIpHAs U METAJIIMYECKasl. 3aBUCUMOCTh CBOMCTB BEILECTB OT THUIIOB KPUCTAINIMYECKUX
peuieTok. BemecTBa MONEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH ITOCTOSIHCTBA
COCTaBa IS BEIIECTB MOJIEKYJISIPHOTO cTpoeHus. HncTtele BeniecTBa U cmecu. [Ipumepsl
KUJKUX, TBEPJBIX U ra3000pa3HbIx cMecei. CBOWCTBA YHCTHIX BellecTB U cMeceil. Mx cocTas.
MaccoBas 1 00beMHas J0JIM KOMIIOHEHTa cMecHu. PacueTsl, CBSA3aHHbIE C UCIIOJIb30BAHUEM
MIOHATHUS JIOJISL.

Pacuérnbie 3agaun. 1. Pacuer MaccoBoli 1 00bEMHOM H0JIEH KOMIIOHEHTOB CMECH
BeILIECTB. 2. BprunciieHne MaccoBOM JOJIM BEUIECTBA B paCTBOPE MO U3BECTHOM Macce
PacTBOPEHHOr'0 BEUIECTBA U Macce pacTBoputens. 3. Beluncienue Maccsl pacTBOPSIEMOTO
BEII[ECTBA M PACTBOPUTEIS, HEOOXOIUMBIX ISl IPUTOTOBJICHHUS OTIPEICIEHHON MacChl pacTBOpa
C U3BECTHOM MaccoBOM JI0Jeil pacTBOpeHHOTo BemlecTBa. JleMoHcTparwmu. O0pa3ibl OKCHIIOB,
KHCJIOT, OCHOBaHMI U cosieil. Moaenu KpUCTAIIIMYECKUX PEIIETOK XJIOPH/Ia HaTpus, anmasa,
okcuaa yriepoaa (IV). CriocoOsl pa3aeneHus: cMeceid, JUCTUIUTSIIHS BOIBL.

JlaGopaTopHble onbITHI. 1. 3HAKOMCTBO ¢ 00pa3lamMu BELIECTB PAa3HbBIX KIACCOB. 2.
Paszpnenenue cmeceil.

IIpakTnueckas padora Ne 3. AHanu3 Mo4BHI U BOJBI.



IIpakTnyeckas padora Ne 4.]IpuroroBieHue pacTBopa caxapa C 3aJlaHHON MaccoBOI
JI0JIel paCTBOPEHHOTO BEIIECTBA.

Tema 5. U3meHnenus, npoucxoasiiue ¢ Bemecrsamu (124) [lonsitue sineHuit kax
W3MEHEHUH, TPOUCXOIAIINUX C BEIIECTBAMU. SIBJICHUS, CBSI3aHHBIE C N3MEHEHHEM
KPUCTATMYECKOTO CTPOCHUS BEIIECTBA MIPH IMOCTOSTHHOM €T0 COCTaBe, PH3UICCKHC SBICHUS.
dusnyeckue SABICHUS B XUMUW: TUCTUIUIALNS, KPUCTAJTU3ALIMS, BBIMTAPUBAHUE U BO3TOHKA
BEILIECTB, IEHTpU(dyrupoBanue. SABiaeHus, CBI3aHHbIE C U3MEHEHUEM COCTaBa BEIIECTBA, -
xuMudeckue peakuuu. [Ipu3Haku U ycIoBUs MPOTEKaHUsI XUMUYECKUX peakiuil. [lonstue 00
9K30- U SHJOTEPMHUUECKHUX PEaKIUsiX. Peakiiu ropeHust Kak 4acTHBIN CITydail 25K30TePMUYECKUX
peaKIuii, MPOTEKAIOIINX C BBIJCIICHUEM CBETA. 3aKOH COXpaHEHUsI MacChl BEIIECTB.
XUMHYecKre ypaBHEHMsI. 3HaU€HNE UHAEKCOB U K03 duurenToB. CocTraBiieHne ypaBHEHUH
XUMUYECKUX peakiuii. PacueTsl Mo XuMU4IeCKUM ypaBHEHUsIM. Perienne 3a1ad Ha HaX0XKICHUE
KOJIMYECTBA BEIIECTBA, MACCHl WJIH 00BheMa MPOIyKTa PEAKIIUH 0 KOJIMYECTBY BEIIECTBA, Macce
nu 00beMYy HCXOJHOTO BEIIECTBA. PacyeTsl ¢ MCIOTh30BaHUEM TTOHATHUS «I0JISD», KOTIa
HMCXOJHOE BEILIECTBO JAHO B BUJIE PACTBOPA € 3aJJaHHOM MACCOBOM J0JIeld paCTBOPEHHOTO
BEIIECTBA WM COJICPKUT ONIPEACICHHYIO 0It0 puMecel. Peakium pasznoxxenusd. [lonstue o
CKOpocTH XuMHudeckux peakuuil. Katanuzaropel. @epmenTsl. Peakiuu coeqmHeHusl.
Karanutuueckue u HekaTanutudyeckue peakunu. OOpaTumMbie 1 HEOOpaTHUMbIE PEAKIIIH.
Peakuuu 3amenienus. DI€KTPOXUMUAYECKUHN PsAJT HAIPSHKEHUH METAIIOB, €0 UCIOJIb30BaHUE
JUIS IPOTHO3UPOBAHUS BO3MOKHOCTH MTPOTEKAHUS PEAKIINI MEXTy METAJJIaMH U pacTBOpaMU
KHUCTOT. Peakiiny BEITECHEHUS OJIHUX METAJUIOB U3 PAaCTBOPOB UX COJIEH APYTUMU METAJIIIaMH.
Peaknun oomena. Peakiinu HeliTpanu3anuy. Y CIIOBHS IPOTEKAHMS peaKkiuii oOMeHa B
pacTBopax 10 KoHIa. THUITbI XUMUYECKUX PeaKIHii (110 MPU3HAKY «YHCIO U COCTaB UCXOIHBIX
BEIIECTB U MPOJYKTOB pEaKklMn») Ha IpUMepe CBOMCTB Bobl. Peakius pas3noskeHus -
ANIEKTPOJINU3 BOJBL. Peakiinu coenuHeHus - B3aUMOJICHCTBUE BOJIBI C OKCHIaMU METAJJIOB U
HemetaiioB. [loHsTHe «TUapOKCHABY. Peakiinu 3amenienus - B3auMOeCTBHE BOJIbI C
IIEJIOYHBIMU | LIEJI0YHO3EMEIbHBIMU MeTallamMu. Peakiinu oOMeHa (Ha npumepe TuIposm3a
cynbduIa aTIOMUHUA U KapOuaa Kaiblus).

Pacuérnble 3axaun. 1. Beiuncinenue no XuMUYECKUM YPaBHEHUSM MacChl WU
KOJIMYECTBA BEILIECTBA 110 U3BECTHOM Macce WM KOJUYECTBY BEIIECTBA OJTHOTO U3 BCTYNAIOLIUX
B PEAKIUIO BEIIECTB UM MPOAYKTOB peakiuuu. 2. BeranciaeHne Macchl (KOJMUECTBa BEIIECTBA,
o0BpemMa) MPOoIyKTa PeaKiuy, €Cliu U3BECTHA Macca UCXOJHOTO BEIIECTBA, COAEPKAIIETO
OTIpeIeIEHHYIO JIOJII0 puMeceid. 3. Borunciienne Macchl (KOJTU4ecTBa BEelecTBa, 00beMa)

MNpOAYKTaA pCaKluu, €CJIN U3BECTHA MACCa paCTBOpPAa U MAaCCOBas AOJIA paCTBOPCHHOI'O BCIICCTBA.



Tema 6. Teopusi 3J1eKTPOJTUTHYECKON TUCCONUALMU U CBOICTBA KJIACCOB
HeopraHu4ecKux coenuHenuii (22 4) [lonsrue 00 AMEKTPOTUTUICCKON JUCCOITUAITUN.
DNEKTPOIUTHI U HEANEKTPOJIUTHL. MeXaHU3M IMCCOLUALIMU AIEKTPOJIUTOB C PA3IIMUHBIM THIIOM
XUMUYECKOH CBsI3U. CTENeHb JIEKTPOJIMTUYECKON Aucconrani. CUabHbIC U cladbie
3EeKTPOJUTEL. OCHOBHBIE MOJIOKEHUS TEOPHUH IEKTPOJIUTUUECKOM quccormanuu. Monnsie
ypaBHEHUS peakiuil. Y CIOBUS MPOTEKAHUS PEaKIIUU 0OMEHA MEX Iy JIEKTPOJIUTAMU J0 KOHIIA B
CBETE MOHHBIX npencTaBieHni. Kinaccuukamms noHOB U ux cBoiicTBa. Kucnotsr, ux
kinaccudukanus. ucconumanus KUCIOT U KX CBOMCTBA B CBETE TEOPUH AIICKTPOTUTHIECKOM
qucconrani. MonekymnsipHble 1 HIOHHBIE YPABHEHUS pEaKUUid KUCIOT. B3auMoaencTBue KucioT
C METaJUIaMH. DJIEKTPOXUMUYECKUHN PsiJl HANPSDKEHUN MEeTaJIJIOB. B3anmonelicTBie KUCIOT ¢
OKCHJaMHU METAJUIOB. B3anMoA€CTBUE KUCIOT ¢ OCHOBAHUSIMU - PEAKIM HEUTPATU3ALINY.
B3aunmopeiicTBrue KUCIOT ¢ comsiMu. Vcronp30BaHne TaOIUITBI PACTBOPUMOCTH
JUTSIXapaKTePUCTUKH XUMHUECKHX CBOMCTB KHCI0T. OCHOBaHMSI, UX KIacCU(pUKAITHSI.
Jucconmanus OCHOBaHUM U UX CBOWMCTBA B CBETE TEOPHUU AICKTPOJIUTHIECKOU TUCCOLMAIUU.
B3anmopeiicTBre OCHOBAHUM C KUCIIOTaMH, KUCJTOTHBIMU OKCHIAMU U cosisiMu. Mcrniosib30BaHue
TaOJIMLBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB OCHOBaHMil. Pa3noxxenue
HEPAaCTBOPUMBIX OCHOBaHM Mpu HarpeBaHuu. Conu, uxX KiacCupUKaUs U AUCCOIMALINS
Pa3IMYHBIX TUIOB coJieil. CBOMCTBA COJIEH B CBETE TEOPUU ANEKTPOTUTUUECKON TUCCOIUAIINH.
B3anmopericTBue cosieil ¢ MeTaaiaMu, yCJIOBUS NMPOTEKaHUs 3TUX peakiuid. B3anmoaeictue
COJIeH C KMCIIOTaMH, OCHOBAaHUSIMU U cosisiMU. M crosib30Banue TabauIbl paCTBOPUMOCTH JIJIs
XapaKTePUCTUKN XUMUYECKHX CBOUCTB cojieil. O0o0IieHne cBeieHuit 00 okcruaax, ux
KJIacCU(UKAUU U XUMUYECKUX CBOMCTBaxX. ['eHeTnyeckue psibl METAIOB U HEMETAILIOB.
I'eneTnueckas cBsI3b MEXKIYy KJIaCCaMU HEOPraHMYECKHUX BelecTB OKUCIUTENBHO-
BOCCTAHOBUTEJIbHbIE peakuu. OKUCINUTEIb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHE.
Peakunu noHHOro 0OMeHa U OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiiuu. CocTaBieHne
ypaBHEHU OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJOM AJIEKTPOHHOTO OanaHca.
CBoiiCTBa IPOCTHIX BEILIECTB - METAJUIOB U HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE MPEICTABICHUN

00 OKHMCIUTEIHHO-BOCCTAHOBUTEIBHBIX npouneccax.



TemaTn4veckoe NJIAHUPOBAHHUE IO XUMHUH, 8 KJI1acc,

(2 yaca B Heneso, Bcero 68 yacos) YMK O.C. I'adpuensina.

Ne n/nt HanmenoBanue | Beero [IpakTueckue KontponbHseie Ypoxku
TEMBI 4acosB paboTsl paboThl
Tema 6 Nel,Ne2. 6
1.BBenenue [Ipuémsl oOpaienus
C JIabopaTOpPHBIM
000pyI0BaHUEM U
HaOJIIOIEHNE 3a
ropsIIEN CBEYOH.
Tema 2. 7 K.p. Nel 7
ATtomBbl
XUMUYECKUX
AJIEMEHTOB
Tema 3. 5) 5
[Ipocteie
BEIECTBA
Tema 4. 16 Ne3. Ananmu3 K.p. Ne2 16
CoenuHenusa MOYBBI ¥ BOAEI. N4,
XUMHYECKUX [TpurotoBnenue
3JIEMEHTOB pacTBopa caxapa ¢
3aJJaHHOI MacCOBOU
nojeu
pPacTBOPEHHOTO
BEIIIECTBA.
Tema 5. 12 Nes. K.p. Ne3 12
H3menenus, IIpuznaku
MIPOUCXOIAIINE XUMUYECKUX
C BELIECTBAMH. peakuuid.
Tema 6. 22 Ne6.CpolicTBa Hrorosas 22
PactBOpenue. KHUCIIOT, ocHOBaHui, | K.p. Ne4
PactBOpBI. OKCHJIOB U COJIEH.
CaoiicTBa Neo7. Pemienune
pacTBOpOB SKCTIEPUMEHTAJIbHBIX
3JEKTPOJIUTOB. 3a/1a4.




Uroro: 68 7 4 68

COAEPKAHUE N3YUAEMOI'O KYPCA 9 KJIACC

BBenenue. OO0masi XapakTepUCTHKA XHMHUYECKMX 3JJ€MEHTOB M XHUMHYECKHX
peakuuii

IMepuoguveckuii 3akoH u Ilepuoanyeckasi cucreMa xumuuyeckux 3djiementos JI. U.
MengeneeBa

XapakTepuCTHUKa 3JIEMEHTA MO €ro MoJIoKeHuto B [lepruoandeckoi cUCTEME XUMUYECKUX
anemenToB /. 1. MenneneeBa. CBoMCTBA OKCHUIOB, KHCIIOT, OCHOBAHHUI U COJIEH B CBETE TEOPUU
BIEKTPOJTUTUYECKON JUCCOLUALIMU U OKUCIICHUS-BOCCTAHOBJIEHUS.

[TonsiTe o mepexonHbIX 3aeMeHTaX. AMdoTepHOCTh. ['eHeTHUYeCKUi psJl MEePexoaHOTO
DJIEMEHTA.

[Tepnognueckuit 3axkoH u Ilepnoauueckas cucrema XMUMHYECKUX 3ieMeHtoB [l M.
Menneneena.

X¥UMHU4YEcKass OpraHu3alusl XUBOM W HEXWUBOW IPUPOJbI. XUMHUYECKHHM COCTaB spa,
MaHTUU U 3€MHON KOpbl. XUMHUYECKHE BJIEMEHTHI B KJIETKaX >KUBBIX OpPraHM3MOB. Makpo- u
MHKPOAJIEMEHTHI.

O06o0menre cBeCHUN 0 XUMUYECKUX peaknusaxX. Kimaccudukaus XUMHUIECKUX PeaKIiuii
M0 Pa3IUYHBIM TPU3HAKAM: «YHCIO M COCTaB PEarupylwoIIuX M OO0pa3yIOMIUXCS BEIIECTBY,
«TerioBoM 3¢ deKT», «HalpaBlIeHUE», «U3MEHEHUE CTCICHEH OKHUCICHHUS O3JEMEHTOB,
00pa3yIoIux pearupyronue BemecTBay, «das3ay, «HMCIoJb30BaHUE KaTtaauzaTopay. [loHstue o
CKOPOCTH XUMHYECKOW peakiuu. DakTophl, BIMSIOIIME HA CKOPOCTh XMMHYECKUX PEAKIUH.
KaranuzaTtops! u katanu3. MTHrMOUTOpEI. AHTHOKCHIAHTHI.

JemoncTpanuu. Paznmuunsie dopmbr tabmunel . M.MenneneeBa. Mojenu aTomMoB
2JeMEHTOB 1—-r0 TmepuoaoB. Mojenb CTpOeHUs 3eMHOro mapa (IOTEpeUYHbI paspes).
3aBUCUMOCTh CKOPOCTHM XHMHMYECKOM peakluu OT NPHUPOAbl pEarupyrolluX BeEIIECTB.
3aBUCUMOCTb CKOPOCTHM XUMHUYECKOW pPEAKIUU OT KOHLIEHTPAllUM PEArupYIOLIUX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKOM pEaKkIUu OT IUIOIIAJXA CONPUKOCHOBEHHUS pEarupyroumx
BEIIECTB («KHUTISALIUHN CIIOM»).

JladopaTopHblie onbIThI 1. [lonydyeHne ruipokcuaa HMHKA U UCCIIEJOBAHHUE €r0 CBOMCTB.
2. MopenupoBanue mnoctpoeHus Ileproaudeckoil CHUCTEMBI XUMHUYECKHX 3JEMEHTOB /I.
HW.Menneneepa

JAnarsocTuyeckasi KOHTpPOJIbHasi paboTa

Tema 1. MeTaibl



[Tonoxxenne merawioB B llepuogudeckod cucreme xumudeckux diemeHtos [l .
MenneneeBa. Metajnueckas KpUCTAUIMUECKas PELIETKA U METAJIIMYECKas XUMUYECKas CBS3b.
OOmme Qusnueckue cBoiictBa MetayuioB. CIUlaBbl, UX CBOMCTBA W 3HAauYeHUE. XUMHUYECKUE
CBOICTBa METAJIJIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX MOJIOKEHUS B JIEKTPOXUMHUECKOM
Psily HaIIpsSKEHUA METAJLJIOB.

Koppo3sus meTaimos u cioco0bl 060ps0bI ¢ Hell. MeTtaiutsl B ipupoie. O0mue crnocoos! ux
MIOJTyYEHUSI.

O0mas xapakTepUCTHKA WIEJOYHBIX MeTa10B. MeTaisl B ipupoae. O61ue crocoOsl
ux noxydenus. Crpoenue atomoB. lllenounsle mMeTamibl — HpoCThie BellecTBa. BakHeimue
COEJIMHEHUS WLIEJIOYHBIX METAJUIOB —OKCHUJbI, TMJIPOKCHIBI U COJM (XJIOPHAbL, KapOOHaTHI,
cyib(aThl, HUTPAThI), UX CBOICTBA M PUMEHEHHUE B HApOJHOM Xo3siicTBe. Kanuitnbie ynoOpenus.

O0masi xapakTepucTHKAa 3JIeMeHTOB riaBHoil moarpynnsl II rpynmbl. Ctpoenue
atomoB. lllenouyHoszemenpHble MeETaIBl — MPOCThIE BellecTBa. BakHelme coenuHeHUs
LIEJIOYHO3EMEIbHBIX METAJIJIOB — OKCH/IbI, THAPOKCHUIBI U COJIH (XJIOPUIbI, KapOOHAThI, HUTPATHI,
cynedatsl, pocdarer), UX CBONCTBA U TPUMEHEHUE B HAPOTHOM XO3SHCTBE.

AmomuHuii. Ctpoenue aroma, GU3NIecKrue i XUMHUYECKHE CBOMCTBA IMTPOCTOTO BEIIECTRA.
CoenuHeHus aTlOMUHHUS — OKCHJ M THAPOKCH], MX aM(oTepHbIil XapakTep. Baxneimue comu
antoMuHus. [I[puMeHeHne amoMUHUS U €r0 COEIMHEHUM.

Keneso. CtpoeHne atoma, pU3NYECKUE W XHUMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
I'enernueckue psgel Fe2+ u Fe3+. Baxueimme conu kene3a. 3HaYCHUE JKelle3a U €ro
COEIMHEHUH 7151 IPUPObI U HAPOJIHOTO XO35MCTBA.

JemoncTrpanun. OOpa3npl MIEJOYHBIX M IIEJIOYHO3EMENbHBIX MeTauioB. (O0pa3sibl
CIu1aBOB. B3anMopeicTBue pacTBOPOB KUCIOT M colield ¢ Metamuiamu. llomyuenune ruapokcuia
QIIOMUHHSL U HCCIEAOBAaHME €ro CBOMCTB. B3ammonelicTBue »ene3a ¢ COJIIHOW KHUCIOTOM.
[Tonyuenue runpokcuioB xxenesa (II) u (1) u uzydyenue ux cBONCTB.

IIpakTtuyeckne padorsl. 1. OcymecTBieHrne HENOYKH XUMUYECKUX IpPEBpalieHUuM. 2.
[lonyyenue u CBOICTBAa COEIMHEHHMM MeTayuioB. 3. PellleHHe 3KCHepUMEHTAIbHBIX 337ad Ha
pacro3HaBaHUE U NOJy4YE€HUE COSAMHEHUN METaIOB.

Kountpoabsnas padora Nel no teme : Meramibi»

Tema 3. HemeTaibl

OOmiass xapakTepucTHKa HeMeTaluioB: moynokeHue B [lepuogudeckoir cucreme
xuMuueckux aemeHToB J[. U.Menneneesa,

O0COOEHHOCTH  CTpPOEHHMsI  aTOMOB, dJeKTpooTpuuareabHocTh (D0) kak  Mepa

CHECMCTAJTNIUYHOCTHN», P 20. KpI/ICTaJ'IJ'II/I‘lCCKOC CTPOCHUC HCMETAIJIOB — MIPOCTLIX BCUICCTB.



Amnorponusi. dusmyeckue cBoicTBa HeMeTauioB. OTHOCUTENBHOCTH IMOHSATHN «METAL» U
CHEMETaJL».

Bonopoa. Ilonoxenue Bogopoaa B [lepronueckoi cucTeMe XUMAYECKUX IEMEHTOB /.
N. MenneneeBa. CtpoeHnne aroma u MoJIeKysbl. Ou3nuecKrue 1 XuMUYECKUE CBOMCTBA BOJIOPO/IA,
€ro MoJy4eHue U IpUMEHEHHE.

Boaa. Ctpoenne mosiekynbsl. Bomopoanast xumudeckasi CBsizb. DU3MYECKHE CBOWMCTBA
BOJbI. AHOMAanMU CBOWCTB BOJGL [mapodunbHbie u TUAPOGOOHBIC BEMECTBA. XUMHYCCKUE
cBoiictBa BOABL. KpyroBopoT Boasl B mpupoje. BomoouwcTka. Asparus Bojabl. bbiToBbIE
¢bunsTpel. MuHEpanbHbIe BOIBI. [ucTHMpoBaHHas BOJIa, €€ TIOTyYeHHEe U IPUMEHEHHE.

O0mas xapakTtepuctuka rajgoreHoB. Ctpoenue aromoB. IlpocTbie BemiecTBa H
OCHOBHbIE COEMHEHHUS TajoreHoB, ux cBoiicTBa. Kparkue cBenenus o xiope, Opome, ¢pTope u
nojie. [IpuMeHeHne rajJoreHoB U UX COCIMHEHUI B HAPOTHOM XO3SIIICTBE.

Cepa. CtpoeHue aToMa, ajuIOTpONHS, CBOICTBA M TNPUMEHEHHE POMOHMYECKON Cephl.
Oxcupst cepsl (IV) u (VI), ux nomyyenue, cBoiictsa u npumeHenue. CepHasi KUCJIOTa U €€ COJIH,
WX IPUMEHEHUE B HAPOIHOM X03s1icTBE. I [pOn3BOACTBO CEPHOI KHUCIIOTBHI.

A3o0t. CTpoeHHe aToMa ¥ MOJIEKYJIbI, CBOMCTBA MPOCTOIO BelleCTBA. AMMHUAK, CTPOCHHE,
CBOICTBA, MoJy4yeHHe U npuMeHeHune. Cojii aMMOHUS, UX CBOMCTBA U TpUMEHEeHUE. OKCUIBI a30Ta
(Il) m (IV). A3oTHas KuCJIOTa, €€ CBOMCTBA M MpUMEHEeHHe. HUTpaTel 1 HUTPUTHI, TpodIeMa UxX
COJIEpKaHUA B CEIIbCKOXO3IMCTBEHHOM MPOAYKIIMH. A30THBIC yI00pCHHS.

®ochop. CtpoeHne atoma, auIOTPOIHs, CBOWCTBa Oemoro m kpacHoro ¢docdopa, ux
npuMeHnenne. OCHOBHBIE coequHeHus: okcua dpocdopa (V) u oprodocdopHas kuciaora, pocdarsl.
docdopHbie y1oOpeHus.

Yraepoa. CtpoeHne aToMa, AJTIOTPOIIHS, CBOWCTBA MOAM(PUKALINKA, TpuMeHeHHE. OKCHIbI
yrinepoaa (II) m (IV), ux cpoiictBa u npumeHeHue. KapOoHaThl: KajabIUT, cOMa, MOTAIl, WX
3HAUYE€HHE B IPUPOJE U KU3HU YEIOBEKA.

Kpemnnii. Ctpoenue atoMa, KpUCTaJUIMYECKUIT KPEMHUM, €r0 CBOMCTBA U IMPUMEHEHHE.
Oxcupn kpemuus (IV), ero mpuponnbsie pasHoBugHOCTH. CHIMKaThl. 3HAYEHHE COETUHEHUI
KPEMHHS B )KUBOU U HE)KUBOU nipupojie. [ToHsiTHE 0 CUITMKaTHOM MPOMBILIIIEHHOCTH.

JdemoncTpanuu. [lonyyenne u pacnozHaBaHue Boaopona. KauecTBeHHas peakiusi Ha
rajioreHu-uoHbl.. B3anmoelicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIBIO.

JlabopaTopHble onbIThbl. O3HAKOMJIEHHE C COCTaBOM MUHEpaibHOU Boabl. 30. CBolicTBa
pa3zbaBieHHONW cepHOM KuCHOThL. I3yuenue cBoicTB amMmuaka. Pacmo3naBanue coueit
ammonwms. ['openue ¢ochopa Ha Bo3ayxe U B kucinopoae. PacnosnaBanue docdato. ['openue

yrig B kuciopoze. Ilepexon kapOoHATOB B THAPOKApOOHATHI.



IIpakTnuyeckune padorsl. 4. Pemienne 3kcniepuMeHTaNIbHBIX 3a7a4 1o teme «lloarpymnmna
kucioponay. 5. [lomydenue, cobupanue 1 pacro3HaBaHHUE T'a30B.

KounrtpoJabsHnas padora Ne2 no teme : Hemeramisny

Tema 5. O0o0menne 3HaHUI 10 XMMHMH 32 Kypc OCHOBHOH mkoJibl. [loaroroska k
rocyxapcrseHHoi uroropoi arrecrauuu (I'A)

[lepnognueckut 3akoH u Ilepmoauueckas cucTtemMa XHMMHYECKUX JJIeMEHTOB [l
N.MenneneeBa. ®du3nyeckuii CMBICI NOPSIKOBOIO HOMEpa 3JIEMEHTa, HOMEpOB Iepuoja u
rpynmnbl. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB 3JIEMEHTOB M WX COECIUHEHHWI B Nepuojax
IpyNnax B CBETE MPEACTaBICHUM O CTPOEHHMHM aTOMOB 3JeMeHTOB. 3HaueHue [lepuoanueckoro
3aKOHa.

Bunpl xumMuueckux cBsized M TUIIBI KPUCTANIMYECKUX penieToK. B3aumMocBs3b cTpoeHus u
CBOWCTB BEILIECTB.

Knaccudukanuss XMMHUYECKUX peak[uil Mo pa3lu4HbIM MpH3HAKaM (YHCIO M COCTaB
pearupyromux 1 o0pa3yronuxcsl BEeIeCTB; HAIMUNE TPAHUIIBI pasfena (a3; TeraoBoil 3pdexr;
W3MEHEHHE CTeNeHel OKHCIeHUS aTOMOB; MWCIIOJIb30BaHME KaTajlu3aropa; HallpaBlIeHHe
npotekanus). CKOpOCTh XMMHUYECKHX peakuui U (QakTopsl, Biustomue Ha Hee. OOpaTUMOCTh
XMUMHUYECKUX PEeaKLUi U CIOCOObI CMEIIEHUsI XUMUYECKOTO PABHOBECHS.

[IpocTeie n cnoxHble BemecTBa. MeTamibl U HeMeTa/uIbl. ['eHeThdecKue psibl MeTalia,
HeMeTalIa U nepexoaHoro Metamia. OKCUAbI U THAPOKCUBI (OCHOBAHMS, KUCIOTHI, aM(pOTEepHbIE
TUAPOKCHUBI), conu. VX cocTaB, kiaccuukanus u o0me XMuMUYECKUEe CBOMCTBA B CBETE TEOPHUHU
ANEKTPOJUTUYECKON JUCCOLMAIIIY.

HTorosasi KOHTPOJbLHAsA padoTa 3a Kypc XuMum 9 Kiaacca

TemaTuueckoe miianuposanue (9 kiacce)

Ne HasBanue paznena, rmaB | KonuuectBo | KOHTpoJIbHBIE | IpaKTUYECKUE
YPOKOB 4acoB padoThI paboThI
1 Beenenue. 9 1 -

OOmiass xapakTepucTUKa
XUMHYECKUX JIIEMEHTOB
U XUMUYECKUX PEaKIIHii
[lepuonnueckuii
3aKkoH U Ilepronnueckas
CUCTEMA XUMHUYECKUX
anemeHToB [[. 1.

Menneneesa




Merannsl

19

Hewmetamsl

23

Opranuueckue

BC€IICCTBA

11

O0001eHne

3HAHUH 110 XUMHH 32

KYpPC OCHOBHOM IIKOJIBI.

Hroro

68




