MyHuunaibHoe aBTOHOMHOE 00111e00pa3oBaTeIbHOE YUPEKIACHHE

cpenHsisa odmeoOpazoBarenpHas mkona Ne 54 1. Tomcka

AJJAIITUPOBAHHAS PABOYAS TIPOTPAMMA
y4eOHOro npeamera «XuMHUsi»
JUTST OO YUaIOIIUXCS C TSKEIBIMU HAPYIIEHUSIMH PEUH
(BapmaHnrt 5.1, 5.2)
8-9 knaccos

OCHOBHOTO 00111eT0 00pa30BaHuUs

coctaButeib: Camuxosa 3.P.

Tomck 2023



I. MOSACHUTEJIBHAS 3AITUCKA

B coortBercTBUM ¢ TpeOGOBaHMAMM (PeaepanibHOrO TrOCyIapCTBEHHOIO 00pa3oBaTEIbHOIO
CTaHJapTa OCHOBHOTO 0OIIero o0pa3oBaHMsA OOYYAIOUIMXCS C TSOKEJIBIMH HAPYUICHUSMHU PEUd
pa3paboraHa paboyas nporpamma y4yeOHOro npeamera «XuMus» st o0ydaromuxcs 8-9 kiaccos ¢
TSDKETIBIMU HapyIICHUSIMU peuur BapuasT 5.1, 5.2.

Pabouast mporpamma no yuyeOHOMy mpenmery «Xumus» g 8-9 kmacca oOyuaroumuxcs ¢
TSDKETIBIMU HapYIICHUSIMHU peun pa3paboTaHa Ha

OCHOBE HOPMAaTUBHO-TIPABOBBIX JIOKYMEHTOB:

1. ®enepanbublii 3aKoH «O06 obpazoBanuu B Poccuiickoit denepaunn» ot 29.12.2012 roga Ne
273-03 (pemaxuus ot 02.06.2016, ¢ u3M. u goi., Bctym. B cuiny ¢ 01.07.2016). Pepakius ot
19.02.2018 (c u3Mm. u gorm. Beryi. B cuity ¢ 06.03.2018);

2. Ilpuka3z Munnpocsenienuss ot 31.05.2021 Ne 286 «OO6 yrBepkaeHuu QenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapTa OCHOBHOT'O OOILETO
00pa3oBaHUs;

3. Tlpuka3z MunmnpocBemenuss ot 16.11. 2022 r. Ne 992 «O06 yrBepxkacHuu (enepanbHOMl
00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus’;

4. Ilpukaz Munnpocsemnienusi ot 24.11.2022 r. N 1023 «O06 yrtBepxaeHuu GhenepaibHOM
a/IalTUPOBAHHOM 00pa30BaTeIbHOM POrpaMMbl OCHOBHOTO
oOmrero oopazoBanus 11t ooyyaromuxcsi ¢ OB3y;

5. CII 2.4.3648-20 «CaHuUTapHO-3NIUJEMHOIOTHYECKHE TPeOOBaHUS K OpraHU3alusIM
BOCTIMTaHUS U OOYYEeHHMs, OTAbIXa M O3JJOPOBJICHHS JCTEH M MOJIOJIEKN», YTBEPIKICHHBIX
IIOCTAHOBJIEHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

6. CanlluH 1.2.3685-21 «['WrueHndeckre HOPMATHBBEI W TpPEOOBaHUS K OOECIICYCHHUIO
Oe30macHOCTH W (WiaM) O€3BpPEeJHOCTH Ul dYeloBeKa (PaKTOpOB cpenbl OOUTaHHSY,
YTBEPKJIECHHBIX IOCTAHOBIIEHHEM IJIaBHOTO CaHUTapHOro Bpada oT 28.01.2021 Ne 2;

7. Tlpuka3 Munnpocsemieruss oT 21.09.2022 No 858 «OO6 yrBepkaeHuu QenepalbHOTO
MepeyHst y4eOHHKOB, [OMYIIEHHBIX K WCIONB30BAaHUIO TPHU pean3alliil  MMEOIINX
TOCYJapCTBEHHYIO AaKKPEIUTALMI0 00pa30BaTEeNIbHBIX IPOrpaMM OCHOBHOTO OOIIEro,
cpelnHero ooumero oOpa3oBaHUs OpPraHMU3AIMSIMH, OCYLIECTBISIIOIIMMHU 00pa30BaTEIbHYIO
JEeSITeTbHOCTh M YCTAHOBJIEHUS TPEAETBHOIO CpOKa HCIHOJIb30BAHHUS HCKIIOUEHHBIX
y4eOHHUKOBY;

8. Ilpuka3z Munnpocsemienust ot 02.08.2022 Ne 653 «OO0 yrBepxkaeHuu QenepaibHOTO
NEPEeYHsl AJICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K MCIOJIb30BAHUIO IPU
peanu3aluil MMEIOUIMX TOCYAapCTBEHHYIO aKKPEIUTALHUI0 00pa30BaTENbHBIX HPOTrpaMM
OCHOBHOI'O 0O0IIIErO,
cpenHero obmiero oopasoBanus» (3apeructpupoBano B Munrocte Poccum 29.08.2022 Ne
69822);

9. ApantupoBaHHas o0pa3oBaTelbHAs MporpaMma OCHOBHOT'O oOpazoBaHus aiis nereid ¢ OB3
BapuaHT 5.2. MAOY COII Ne 54 r. ToMmcka;

PabGouass mporpamMma HalleJleHa Ha JOCTIKEHHE IUIAHHUPYEMBIX pEe3YyJIbTaTOB OCBOCHHUS
OCHOBHOM 00pa3zoBaTenbHOM nporpaMmbl MAOY Ne 54 1. Tomcka (JTUYHOCTHBIX, METAPEIMETHBIX,
MPEeIMETHBIX) U peajn3yeT OCHOBHbIE HJeU (elepantbHOr0 rocyAapCTBEHHOT0 00pa30BaTEIBHOTO
CTaHJapTa OCHOBHOTO 00IIETro 00pa30BaHMUs.

IlporpamMmma 1Mo XMMHM Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTABICHA Ha OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOCHUSI OCHOBHOI 00pa30BaTebHON POrpaMMbl OCHOBHOT'O O0ILEro
oOpaszoBanus, npezacrasieHHblx B @I'OC OO0, a Takke QenepaabHOl paboueil mporpammbl
BOCIMTAHUS.



I1. OBIAS XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

VY4eOHplli mpeaMer «XUMHs» BXOIUT B MPEAMETHYIO 001acTh «EcTecTBeHHOHAy4YHBIC
npeaMeTb». B cucteMe ecTecTBEHHOHay4HOro o0Opa3oBaHHs XHUMHUS Kak Y4eOHBIH MpeaMmeT
3aHMMAET Ba)KHOE MECTO B NMO3HAHUM 3aKOHOB MPHUPOAbI, (OPMHUPOBAHMHN HAYYHOU KAapTHUHBI MHpA,
CO3/IaHMM OCHOBBI XMMMYECKHX 3HAaHUM, HEOOXOIMMBIX IJIsi TMOBCETHEBHOH >XW3HU, HABBIKOB
310pOBOTO M 0€30I1acHOro JUIsl YeJIOBeKa M OKpPY)KAlollel ero cpeibl o0pas3a >KU3HM, a TaKXKe B
BOCIIUTAHHUH YKOJIOTMUECKON KYJIbTYpPHI.

VYcnenHocTh U3y4eHus: XUMUM CBS3aHa C OBJIAJICHUEM XUMUYECKUM SI3bIKOM, COOIOIEHUEM
npaBua Oe30macHOM padOThl TPU  BBHINMOJHEHMH XUMHUYECKOTO JKCIEPUMEHTa, OCO3HAHHEM
MHOT'OUYMCJIEHHBIX CBSI3€d XMMUU C IPYTUMH NPEIMETaMH IIKOJIBHOTO Kypca.

[TporpammMa BKJIOYaeT B ce€0si OCHOBBI HEOPTaHWYECKON M OpraHMYeckod XUMuu. [ maBHOM
uaeeil mporpamMmsbl SABISETCS CO37aHHE 0a30BOro KOMIUIEKCA OINOPHBIX 3HAHMHM IO XHMHUH,
BBIpQ)XEHHBIX B  (OpMe, COOTBETCTBYIOIEH BO3pacTy OOYYalOUMXCA M HUX  OCOOBIM
00pa3zoBaTeIbHBIM TOTPEOHOCTSIM.

B coxmepxaHMM JaHHOrO Kypca IpEACTaBICHbl OCHOBOIOJAramolue XUMHUYECKUE
TEOPETHUYECKUE 3HAHUS, BKIIOYAIOIINE W3yYEHUE COCTaBa M CTPOCHMS BEIIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTpPOEHMs, MPOTHO3UPOBAHUE CBOMCTB BEILIECTB, HMCCIEAOBAHME 3aKOHOMEPHOCTEHN
XUMUYECKHUX MIPEBPAILICHUN U ITyTEH YIPaBICHUS UMH B LIEJISIX MTOTYYEHUS BEIIECTB U MaTEpUAJIOB.

TeopeTuueckylo OCHOBY H3Y4YEHMs]I HEOPraHMYECKOW XHMHHM COCTaBISE€T AaTOMHO-
MoJiekynsapHoe yudenue, [lepuonuueckuii 3axkoH .M. MenzgeneeBa ¢ KpaTKMMHU CBEICHHUSIMHU O
CTPOEHHUH aTOMa, BUJIaX XUMUYECKON CBS3H, 3aKOHOMEPHOCTSIX IPOTEKAHNS XUMHUECKUX PEaKLINH.

B wu3ydeHum Kypca 3HauyuTelbHAass pOJb OTBOJUTCA XHMHUYECKOMY SKCIEPUMEHTY:
MIPOBEICHUIO TPAKTHUECKUX M Ja0OpaTOpHBIX padOT, OMMCAHUIO PE3yJbTATOB YUECHHUECKOTO
JKCIIEPUMEHTA, COOIIOICHUIO HOPM U TIPaBUII 6€30MacHOi paboThl B XUMHUECKOH JIabopaTOpUu.

Peanuzamust nanHO#M mporpamMmbl B mpoiiecce oOydeHusi mo3BONUT oOydarontumcs ¢ 3I1P
YCBOMUTH KJIIOUEBBIE XUMHUUYECKHE KOMIIETEHLIMM U TOHATH POJb U 3HAUEHUE XUMUU CpPeAu APYTHX
HayK O IPUPOJIE.

W3ydyenne XuMuHd  CHOCOOCTBYET  (OPMHUPOBAHUIO y  OOydYaIOIMIUXCS  HAY4YHOTO
MHPOBO33PEHHUS, OCBOCHMIO OOIIEHAyYHbIX METO/NOB (HaOIIOJEHUE, U3MEPEHHE, IKCIEPUMEHT,
MOJICTUPOBAHNE), OCBOCHHIO MPAKTUYECKOTO0 MPUMEHEHHs] HAay4yHBIX 3HAaHWN, OCHOBAaHHOIO Ha
MEXINPEIMETHBIX CBA3SIX ¢ mnpeameramMu «Oxpyxatommii mup», «®Pusuka», «buonorus»,
«['eorpadus», «Matematuka» U (GOPMHUPYET KOMIETEHLMH, HEOOXOAMMBIE AJS TMPOJODKEHUS
o0pa3oBaHus B 00JIaCTH €CTECTBEHHBIX HaYK.

W3yueHne XuMHM CIIOCOOCTBYeT pa3BUTHIO y oOydwaromuxcsi ¢ THP mpocTpancTBeHHOTO
BoOOpa)keHHUsl, (YHKIMOHAIbHOM TPAMOTHOCTH, YMEHHUS BOCHPUHUMAThb M  KPUTUYECKU
aHaJIM3UPOBaTh WH(POPMALINIO, IPEJCTABICHHYIO B Pa3IMUHBIX (hopMax. 3HAUUMOCTb IIpeaMeTa s
pa3BUTHA KU3HEHHOW KommeTeHuuu oOyuaromuxcs ¢ THP 3akimiogaercss B yCBOEHMM OCHOBBI
XMMHUYECKHX 3HAHUHM, HEOOXOAMMBIX JUIsl TIOBCEJHEBHOW JKM3HHM;, HABBIKOB 3JI0POBOTO U
0e30macHOTO I 4YeJIOBeKa W OKpYXKAIomed ero cpenbl oOpaza Ku3HHM; (PopMUpOBaHUHU
JKOJIOTUYECKOU KYJIbTYPBI.

[Iporpamma oTpaxaer cojepkaHue OOy4deHHs] HpeaMeTy «XUMHUS» C YYETOM OCOOBIX
oOpa3oBaTesbHBIX MOTpebHOCTel oOydaromuxcss ¢ THP. Osnanenue yueOHBIM IpeIMETOM
«XuMuUs» MPECTaBISACT OMPENEICHHYI0 TPYAHOCTh Mg oOydaromuxcs ¢ THP. Oto cBsizaHo c
0COOEHHOCTSIMH MBICIUTEFHON AEATEIBHOCTH, IEPUOJUUECKUMH KOJIeOAHUSIMI BHUMAHUSI, MaJIbIM
00BEMOM MaMATH, HEIOCTATOYHOCTHIO OOLIETo 3amaca 3HaHWM, MOHWKEHHBIM IO3HABATEJIbHBIM
HMHTEPECOM M HU3KUM YPOBHEM PEUYEBOI0 Pa3BUTHS.

Jns mpeojoneHust TpyaHOCTEH B HM3y4EHUM Yy4eOHOro IpeaMeTa «XuMus» HeoOxoauma
ajanrainys o0beMa U Xapakrepa yueOHOro Marepuana K MO3HAaBaTEIbHBIM BO3MOXXHOCTSIM JaHHOU
KaTeropuu OOyYarommxcsi, y4eT HX OCOOCHHOCTeW pAa3BUTHUS: MHCIIOJIB30BAHUE aJTOPUTMOB,
BHYTPUIIPEIMETHBIX M  MEXIPEAMETHBIX CBS3€M, IOCTENEHHOE YCIOXXHEHHE H3y4yaeMoro
Marepuana.

[lpy M3y4eHWH XUMHH HEOOXOJMMO OCYIIECTBIIATH B3aUMOJICHCTBUE Ha IOJIMCEHCOPHOM
OCHOBE.



Teopernueckuil MaTepuall pPEKOMEHAYETCS U3ydaTb B IPOLECCE IMPAKTUYECKON
JEeATENBHOCTH. BO3MOXHO BBIIEIEHUE OTHCNIBHBIX YPOKOB Ha pEUNICHHE 3aJad B CBA3M CO
CJIO)KHOCTBIO aHanm3a TekcTta oOydatoummucsa ¢ THP. Opranndeckoe eIMHCTBO MPAKTUYECKOH U
MBICIUTEIbHON JAEATEIbHOCTH OO0YYalOIMXCS Ha YpOKaX XUMHMM CIIOCOOCTBYET HIPOYHOMY U
OCO3HAHHOMY YCBOCHMIO O0a3MCHBIX XMMHUYECKMX 3HaHMH M yMmMeHud. Ocoboe BHHUMaHHE MpPH
U3YYEHUM XHMHUU YIENAeTCsl M3Y4YEHUIO «CKBO3HBIX» IOHATUH M (HOPMUPOBAHHIO HaBbIKa
CTPYKTYPUPOBAHUS MaTepHaa.

Ienun u 3aga4n u3yyeHust ydeOHOro npeamera « XuMus»

Obwue yenu wW3ydeHHss ydyeOHOro mnpeaMmera «XuMmus» IMpejacrtaBieHsl B [IpumepHoit
paboueii mporpaMme OCHOBHOTO o0mIero oOpa3oBanusi. OHH aKTyalU3UPOBAHBI C YIETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111er0 00pa30BaHus, HAIIPABIEHHOCTH O0yYEHUS Ha Pa3BUTHE
Y CaMOPAa3BHUTHE JIMYHOCTH, (POPMHUPOBAHUE €€ NHTEIUIEKTa U 00Iei KynbTypbl. OOy4eHne YMEHHIO
YUUTBCS U TIPOJIOJIKATE CBOE 00pa30BaHUE CAMOCTOATENIBHO B HACTOSIIEE BpeMs SIBJISIETCS OJJHON U3
BOXHENIINX PYHKINN yueOHBIX IPEAMETOB, B TOM YHUCIIE U « XUMHUI.

Jis obyqaromuxcs ¢ THP, tak ke, Kak ¥ 711 HOPMAaTUBHO Pa3BUBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIOUINX OCHOBHYIO 00pa30BaTENbHYIO MPOrpaMMy, TOMUHHUPYIOIIEE 3HaUeHHE MpHoOpeTaroT
TaKHe yenu, Kak:

* (opMupoBaHHME UHTEIUIEKTYaJIbHO pA3BUTON JMYHOCTH, TOTOBOM K COTPYIHHYECTBY,
CaMOCTOATEIbHOMY IPHHATUIO pELICHHWH, CIIOCOOHOM aJanTUpoBaTbcs K  OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

" HamnpaBlIEHHOCTh  OOy4eHHMs Ha  CHCTeMaTH4YecKoe MpHOOLIEHHE  Yydaluxcs K
CaMOCTOSITEIbHOM T103HABaTENIbHOM JESTENbHOCTH, HAyYHBIM U IMPAKTHYECKUM METoJaM
MO3HaHUs, POPMHUPYIOIIMM MOTHBALIMIO ¥ pAa3BUTHE CIIOCOOHOCTEH K XMMUHU;

= oOecrieyeHHe YCJIOBUM, CIOCOOCTBYIOIIMX MPUOOpPETEHHIO OOYy4YaloIMMUCS  OIBITa
pa3HO0Opa3HOM AEATENbHOCTH, TTO3HAHUS ¥ CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMITETEHI[1I ), UMEIOLINX YHUBEPCAJIbHOE 3HAYCHHE IS Pa3IMYHbIX BUIOB JESTEIbHOCTH;

* (opMHpOBaHHWE YMEHUH OOBSACHATH U OIICHMBATh SBJICHUS OKPYKAIOLIEr0 MHUpa Ha
OCHOBaHWH 3HAHUH U ONBITA, TOJYYEHHBIX MPU U3yUYEHUN XUMUU;

* (opmHupoBaHUE Yy OOy4aroIMXCS TYMAaHUCTUYECKUX OTHOIICHWH, MOHUMaHHUS LEHHOCTH
XUMHUYECKUX 3HAHUH U1 BRIPAOOTKU 3KOJIOTMUYECKH 11€J1IeCO00pa3HOro MOBEACHUS B ObITY U
TPYILOBOM JEATEIBHOCTU B LEAX COXPAHEHUS CBOETO 30POBbs U OKPYKAIOIIEH IIPUPOIHON
Cpelbl;

" pa3BUTHE MOTHBAIMH K 00Y4YEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA
OCHOBE YCBOECHMS OOIEUEIIOBEYECKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HaPaBICHHOCTH AaJIbHEHIIero o0y4eHusl.

Kypc HampaBineH Ha pelleHHE CIeAyIIIUX 3a0ay, OO0eCHeUMBAIOUIMX —PEeATH3aLHIo
JMYHOCTHO-OPUEHTHPOBAHHOTO U ACSITEILHOCTHOTO MOAX0/I0B K 00YYEHHIO XUMUHU 00yJaroIuXcs ¢
THP Ha ypoBHE OCHOBHOTO 00IIIEr0 00pa30BaHUS:

* (opMHUpOBaHME TIEPBOHAYAILHBIX CUCTEMAaTU3MPOBAHHBIX MPEACTABICHUNA O BEIIECTBAX, UX
IIPEBPALICHUSAX M NPAKTUYECKOM IPUMEHEHHU; OBJIAJCHUE IOHATHMHBIM amnmaparoM H
CHUMBOJINYECKUM SI3BIKOM XUMHH;

" OCO3HaHHE OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMMHYECKOH HaykM Kak oO0JacTH
COBPEMEHHOTO  €CTECTBO3HAHMs, XHUMHUYECKMX [pPEBpAlllCHUH HEOPraHUYEeCKUX U
OpraHMYECKMX BEIECTB KAaK OCHOBBI MHOTHX SIBICHUM >KMBOM W HEXUBOW INPUPOIBI;
yri1yOJieHHe MpeICTaBIeHUH 0 MaTepralbHOM €MHCTBE MUPA;

" OBJIQ/ICHUE OCHOBAaMH XUMMYECKOH TPaMOTHOCTU: CIIOCOOHOCTBIO AaHAJU3UPOBATH U
OOBEKTUBHO OILICHMBAaTh JKU3HEHHBIE CUTYallUM, CBSI3aHHbIE C XHUMHEH, HaBBIKAMU
Oe3onmacHOro oOpalleHHs C BELIECTBAMH, HCIOJIb3YEMbIMU B IIOBCEIHEBHOW JKU3HU;
YMEHHEM aHaIM3UPOBATh U IUIAHUPOBATH HKOJIOTUYECKH O€30MacHOEe MOBEACHUE B IEISX
COXPAHEHHUS 3[J0POBbS U OKPYXKAIOLIEH CPENbl;

* (opmupoBaHME yMEHUH YCTaHaBIMBATh CBSI3M MEXIYy peajlbHO HAOIIONaeMbIMU
XUMUYECKUMU SIBJICHUSMHU M TPOLECCaMH, MPOUCXOAALIMMH B MHUKPOMHpE, OOBACHATH



NPUYMHBI MHOTOOOpa3usi BEIECTB, 3aBHCUMOCTh MX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaKKe 3aBHCUMOCTh ITPUMEHEHUSI BEIIECTB OT X CBOMCTB;

" [PUOOpPETEHHE ONbITa HCHOJNB30BAHUS  PA3IMYHBIX METOJOB H3Yy4YCHHUS  BEILECTB,
HaOMIONEHNsT 3a WX TNPEBPAIlCHUSIMU TPH TPOBEACHUH HECIOXHBIX XHMHUYECKUX
HKCTIEPUMEHTOB C MCIIOIB30BAHNEM JIAOOPATOPHOTO 000PYIOBaHUS U IPHOOPOB;

* (GopMupOBaHHE MPEACTABICHUN O 3HAYCHUH XMMHUUYCCKOM HAyKH W PEIICHHH COBPEMEHHBIX
IKOJIOTHYECKHX MPOOJIeM, B TOM YHCJIE B MPEAOTBPALICHUN TEXHOTCHHBIX U YKOJIOTHYECKUX
KaracTpod.

ITII. OIMCAHUE MECTA YYEBHOTI'O IIPEIMETA B YYEBHOM IIJIAHE

B cootBerctBun ¢ @enepanbHbIM TOCYJapCTBEHHBIM 00pa3oBaTeIbHBIM CTaHIAPTOM
OCHOBHOTO 00mIero oOpa3zoBaHHsA Y4eOHBIH HpeaMeT «XUMHsS» BXOAWT B HPEAMETHYIO 00JIacTh
«EcTecTBeHHOHAYYHbIE IPEMETHI» U SBIISIETCS 0053aTENIbHBIM /111 U3Y4YEHUS.

Y4eOHbIM MIIaHOM Ha €€ u3ydeHue oTBeieHO 136 yueOHbIX YacoB — 10 2 4 B He/eo B 8 U 9
KJlaccax COOTBETCTBEHHO.

Conepxanue ydyeOHOro mnpeaMmera «XuMuUs», npencTaBieHHoe B [IpumepHoil paboueit
nporpamme, cootBerctByer PI'OC OOO, paszpaborano ¢ yuetoM [IpumepHON OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUsI IO YA€OHOMY TIPEAMETY «XUMUS,
cooTBeTcTBYeT IlprMepHOil aganTupoBaHHONW OCHOBHOW 00pa30BaTENbHOI MporpaMMe OCHOBHOT'O
oOuiero o0pa3oBaHus 00YJaIOIIUXCS C 3a/1€PKKON ICUXUYECKOTO Pa3BUTHSL.

IV. OITIUCAHUE HEHHOCTHBIX OPUEHTUPOB COAEPKAHUSA YYEBHOI'O
MHNPEIMETA

OOyueHne yueOHOMY TIpeaMeTy «XHUMHUS» HEOOXOJUMO CTPOWTh Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBUM AJII YCBOCGHHUS MIPOTrPaMMHOT0 MaTepuaia odoydaromumucs ¢ THP. Bonbioe
BHUMaHUE JOJDKHO OBITH YZEJIIeHO OTOOpy y4eOHOro Marepualia B COOTBETCTBHHM C IMPHUHIUIIOM
JOCTYITHOCTH TIPH COXpaHEHUHU 001ero 6a3oBoro ypoBHs. OH JODKEH MO COAEPIKAHUIO U 00beMy
OBITb aJanTHPOBAaHHBIM sl oOydaromuxcsi ¢ THP B coorBeTcTBMM ¢ HWX 0COOBIMH
oOpa3oBaTesbHBIMU TOTpeOHOCTAMU. ClieyeT 00JIeryuTh OBIaCHIE MaTEPUAIOM 00yJarOIIUMHCS
¢ THP mocpenctBom ero netaabHOTO OOBSICHEHUS C CUCTEMAaTHYECKUM ITOBTOPOM, MHOTOKPATHOU
TPEHUPOBKOM B MPUMEHEHUU 3HAHUHN C UCMOJIb30BAHUEM MPUEMOB AIITOPUTMU3ZALMU U BU3YaIbHBIX
orop, 00y4eHus: CTPYKTypHUPOBAHUIO MaTepHalia.

Bonpiioe 3HaueHue ISl TMOJHOLIEHHOTO YCBOGHMS Y4eOHOro MarepHaja MMeeT Ooropa Ha
MEXIPEeIMETHBIE CBSI3U BOIIPOCOB, U3YYaeMbIX B JaHHOM Kypce, C TAKUMU Y4eOHBIMH IIpeIMeTaMu
kak «[eorpadus», «Pusuka», «buonorusy». Ilo3Bomnsist paccMarpuBaTh OJUH U TOT KE Y4COHBIH
MaTepuad C pa3HbIX TOYEK 3PEHHS, MEXKIPEIMETHbIE CBSI3U CIIOCOOCTBYIOT €ro JIydIleMy
OCMBICJIEHHIO, 00JIEE IPOUYHOMY 3aKPEIUICHUIO MTOTYYEHHbBIX 3HAHUN U MPAKTUYECKUX YMEHUI.

[Ipy mOATOTOBKE K YpPOKaM Y4YUTENb JOJDKEH MPEeayCMOTpeTh (QOpMHUpOBaHUE Y
o0yyaromuxcs YMEHMH aHAJIW3MpPOBaTh, CpaBHUBAaTh, 0000MmAaTh W3y4aeMbI Marepual,
IUIAHUPOBATh TMPEJCTOAINLYI0 PabOTy, OCYIIECTBISATH CaMOKOHTPOJIb. HeoOXoAuMo MOCTOSIHHO
CJIEIUTH 32 IPABUIILHOCTHIO PEUYeBOro 0OpMIICHHS BhICKa3bIBaHul oOyuatomuxcs ¢ THP.

B cBa3u ¢ 0COOCHHOCTSIMH TOBENCHHS | JeATeIbHOCTH oOydarommxcs ¢ THP
(pacTOpMOKEHHOCTh, HEOPTraHU30BAaHHOCTH) HEOOXOIUM CTPOKAUIIUK KOHTPOJIb COOIIOACHUS
IPaBHJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEACHUH JTa00OPATOPHBIX pabOT B XUMUYECKOM KaOWHETE.

[TpumepHbie Buabl JesTenbHOCTH oOydatommxcsi ¢ THP, oOycnoBneHHBIE 0COOBIMHU
0o0pa30oBaTeIbHBIMU NOTPEOHOCTSIMM M 00€CHEeUNBAIOLIME OCMBICICHHOE OCBOECHUE COJEpPKAHUU
00pa30BaHUs 1O MPEIMETY «XUMHUS»

Coneprkanre BUIOB AesATeNbHOCTH oOydarommxcs ¢ THP Ha ypokax Xxumum onpeensieTcs
ux 0coObIMH 00pa30BaTeIbHBIMU MOTpeOHOCTAMU. [ToMuMo mmpoko ucnonbzyemsix B OOIT OO0



o0mmx asi BCeX OOy4arolmIMXCs BUAOB JACSTEILHOCTH CIIEAyeT YCHIUTh BUIBI NEATEIHHOCTH,
CHEIU(pUIHBIC TSI JAHHOW KaTErOpHH 00ydJaromuXxcs, i 00eCIeYeHNUsT OCMBICIICHHOTO OCBOCHHS
collep>kaHus 0Opa3oBaHUsS MO MPEAMETY: YCHICHHE IMPEAMETHO-TIPAKTHUYECKON NeITeITbHOCTH C
AKTUBU3AIMEH CEHCOPHBIX CHCTEM; 4YepEeJIOBAaHHWE BHJOB JEATEIBHOCTH, 3aJCHCTBYIOIIMX
pa3IUYHBIC CEHCOPHBIC CHCTEMBI; OCBOCHHE MaTepHala ¢ OMOPOW Ha allTOPUTM; IIOMIArOBOCTH» B
M3YYCHHH MaTepuaja; HMCIOJIb30BaHUE JOMOJHUTEIBHOW BHU3YaJIbHOH OIOPHI (IIaHBI, 0OPas3Ilbl,
CXEMBbI, IIa0JIOHbI, OnopHbIe Tabmuibl). Jns pa3Butus y oOydatomuxcs ¢ THP ymenus nenats
BBIBOJIbI, (DOPMHpPOBAHUS TPAMOTHOI'O PEYECBOIO BBICKA3BIBAHHUS HEOOXOIHUMO HCIIOIb30BATh
ormopHble cioBa U kiumie. Oco0oe BHUMaHUE CIEAYET YICTUTh OOYYCHHIO CTPYKTYPHUPOBAHHIO
MaTepualia: COCTABJICHUE PUCYHOUHBIX M BEpOAIBHBIX CXEM, COCTABJICHHE TAOJMII, COCTABJICHUE
KJIacCu(UKAMA C OOO3HAYCHHBIMH OCHOBAaHUSMH IS KIACCU(PUKANWKW ¥ HAIMOJNHEHUE WX
MpUMepaMu U JIp.

[IpumepHas TemaTuyeckas U TepMUHOJIOTHYecKas jJekcuka cootBeTcTByeT OOIT OOO.

Hus oOyuaronuxcsi ¢ THP cymiecTBEeHHBIME SIBIISIFOTCS NTPHEMbI PabOThI C JIGKCHYSCKUM
MaTepuaioM 1o npeamety. IlpoBoautcs crienuanbHas padoTa MO BBEIICHUIO B aKTHBHBIN CIIOBApPh
Oo0y4aroIuXcss COOTBETCTBYIOIIEH TEPMUHOJOTMH. V3yuaemble TEpMUHBI BBOJIATCS  HA
MOJINCEHCOPHOW  OCHOBE, o00s3aTeNbHa BU3YalbHAs TIOJJCPKKA, aJITOPUTMBI  PabOTHI ¢
OTIpEe/ICIIEHUEM, OMTIOPHBIC CXEMBI JJISl aKTyallu3alluid TEPMUHOJIOTHH.

V. JUYHOCTHBIE, METAIIPEJIMETHBIE U IPEJIMETHBIE PE3YJIbTATHI
OCBOEHMUSA YYEBHOT'O ITIPEIMETA

B menmom pesynbrathl ocBoeHmsi oOydaromumucs ¢ THP ydyebnoro mpemmera «Xumwusi»
JOJKHBI COBMAAATh C pe3yibTaTaMd MPUMEPHON pabodeld mporpaMmbl OCHOBHOTO OOIIETO
oOpa3oBanusi. Hanbosnee 3Ha4MMbIMU SBISIFOTCS:

JIMYHOCTHBIE pe3yabTaThI:

MOTHUBAIMS K 00YYEHUIO U LIeJIeHAIPABICHHON MTO3HABATEIBHOM e TETbHOCTH;

YCTAaHOBKA HA  OCMBICJIEHHE JIMYHOIO ONbITa, HAOMIOAEHUM 3a  XMMHUYECKHUMHU
HKCIEPUMEHTAMU;

OpHUEHTAIUs Ha MPaBUjIa MHIUBUAYAJIbHOIO U KOJUIEKTUBHOI'O 0€30MacHOrO MOBEACHUS MPU
B3aWMOJICHCTBUY C XUMHUYECKUMH BEIIECTBAMH U COCTMHEHUSIMUY;

IpaKTUYecKoe M3ydyeHue npodeccuil U Tpyaa pazaMyHOrO pojAa, B TOM YHCIE HAa OCHOBE
MPUMEHEHHS N3y4aeMOro MPeAMETHOTO 3HaHUs (HapuMep, JJAOOPAHT XUMUUECKOTO aHAIIN3a);

YBa)K€HHE K TPYAY U pe3yibTaTaM TPYAOBOH JesTeIbHOCTH;

TFOTOBHOCTb K OCO3HaHHOMY IIOCTPOCHMIO JaJbHEHIIEH WHIWMBUIYAJIBHON TPACKTOPUU
00pa30BaHUs Ha OCHOBE OPUEHTHPOBKHU B MHpe npodeccuil u npodeccnoHanbHbIX NPeANOYTEeHHUH,
YBOKUTEIHFHOTO OTHOLICHHUS K TPYILY;

OCO3HAHHME CBOETO MOBEIEHUs C TOUKU 3PEHUs] OMACHOCTU WM 0€30IacCHOCTHU It ce0sl UiIH
IUIs OKPY’KaloOIlIUX;

OCHOBBI ~ JKOJIOTUYECKOH  KYJIBTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY  YPOBHIO
9KOJIOTUYECKOTO  MBIIUICHUs, IMPUOOPETEHHE  ONbITa  KOJOTMYECKM  OpPHUEHTUPOBAHHOMN
MPAKTUYECKOH JIeATEIIbHOCTH B )KU3HEHHBIX CUTYalLIUsAX;

OCO3HaHME MOCJIEACTBUN U HENPHUATHE BPEIHBIX NPUBBIYEK (YHOTpeOJECHUs aKOroJs,
HapKOTHKOB, KYpEHHsI) U MHBIX (GOpPM Bpeaa /Uil GPU3NYECKOTO U ICUXUYECKOr0 3/10pOBbS;

IPUHATHE PELICHUH B XKM3HEHHOW CHUTyallud Ha OCHOBE IIEpeHOcCa IOJYyYEHHBIX B XOe
00y4YeHHs 3HaHUI B aKTyaJbHYIO CUTYallHIO, BOCTIONHATH 1e(UIMT HHPOPMALIUY;

TOTOBHOCTh OTOMpPAaTh M HCIOJB30BaTh HYXHYIO HHGOpPMAIMIO B COOTBETCTBHU C
KOHTEKCTOM XHU3HEHHOM CUTYaIHUH.

MeranpeameTHble pe3yabTaThl
OBnajeHye yHUBEpCaIbHBIMHU YU€OHBIMU [T03HABATEIbHBIMU JEHCTBUSAMU:
BBISIBIIATH IPUYMHBI U CIEACTBUS IPOCTHIX XUMUUECKUX SABJICHU;



OCYILIECTBIISITh CPaBHEHHUE, KIACCU(PUKAIMIO XMMHUYECKHX BEUIECTB 10 3aJaHHBIM
OCHOBAHMSM M KPUTEPHUAM JUISl YKa3aHHBIX JIOTHUECKHX OTepanuii;

CTPOWUTH JIOTUYECKOE CYKICHHE TIOC/Ie TPEABAPUTEIBHOIO aHalIM3a, BKIIOYAIOIIee
YCTaHOBJICHHE TIPHYMHHO-CIICICTBCHHBIX CBA3CH;

BBISABIISITh eQUIUTH WHPOPMAIMY, NTAaHHBIX, HEOOXOAUMBIX ISl PEIICHUs MOCTABICHHOM
3a7a4m;

npeoOpa3oBbIBaTh HHPOPMAIIHMIO U3 OJTHOTO BUIA B APYroi (TaOIUIy B TEKCT U TIp.);

CO3/1aBaTh, MPUMEHSATh M TNPEOOPa30BBIBATh 3HAKM M CHUMBOJBI, MOJEIH WU CXEMBI JUIs
pereHus yueOHbIX M MO3HABATEIBHBIX 33]1a4 C TIOMOIIBIO ITearora;

C TOMOILNBIO TIeJarora MPOBOANUTh XHMHYECKUH OIBIT, HECIIOKHBIA HSKCIEPUMEHT, JUIS
YCTAHOBJICHHS  OCOOEHHOCTEH  OO0BEKTa M3y4YCHHUs, MNPHUUYUHHO-CIECJACTBEHHBIX CBSI3eH U
3aBUCHMOCTEI 00BEKTOB MEXKIY COOOI;

C MOMOMIBI0 TEeNarora i CaMOCTOSATENFHO (OPMYIHPOBaTH O0OOMICHHS M BBIBOABI IO
pe3yibTaTtam MpoBeICHHOTO HaOII0ICHHS, OTIBITA;

MIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE XUMHUYECKUX MPOIECCOB M UX MOCIIEICTBUS;

UCKaTh WIK OTOMpaTh MHOOPMALIUIO WIN JaHHBIE U3 UCTOYHHKOB C YYE€TOM IPEIOKEHHON
y4eOHOM 3a/1auu U 33JJaHHBIX KPUTEPHUEB.

OBnajgeHyre yHuBepcaabHbBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JCHCTBUSMU:

OpPraHM30BBIBaTh YUeOHOE B3aMMOJCUCTBHE B Tpynne (OmpenensiTs oOmue ey,
pacrpenenaTh poJid, T0OroBapuBaThCs APYT C APYroM U T. 1.).

C MOMOIIBIO TIEJIarora WM CaAMOCTOSITENIbHO COCTaBJISITh YCTHBIE M MUCHMEHHBIE TEKCTHI C
UCIOJIb30BAHUEM MJUTIOCTPATUBHBIX MAaTEPUAIIOB [Tl BHICTYIJICHUS NIEPE]] Ay IUTOPHEH;

OpPraHM30BBIBATh YU4EOHOE COTPYJHHUYECTBO M COBMECTHYIO JESATEIBHOCTh C YYHUTEIEM H
CBEpCTHHKaMM; paboTaTh MHIAMBHIYAJIbHO M B TpYIIeE: HAXOAUTH OOlIee pelIeHHe W pa3peraThb
KOH(QJIMKTBI Ha OCHOBE COTJIACOBaHMs TMO3WIMKA W YydeTa WHTEPECOB; (OPMYINPOBATH,
apryMeHTHPOBaTh U OTCTAaUBAaTh CBOE MHEHHE;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaga B OONMI MPOAYKT, NPHHUMATh H Pa3AeisTh
OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTD K MPEOCTABICHUIO OTYETA Mepe]l TPYIIOoH.

ORtaieHre yHUBEPCATbHBIMHA YU€OHBIMH PETYISITUBHBIMA JICHCTBUSIMHU:

oOHapykuBaTb U (OopMyIupoBaTh YyueOHyIO MpoOJieMy, OINpeneisaTh Ielb Yy4eOHOH
TeSITeTHHOCTH;

BJIaJIETh OCHOBAMH CaMOKOHTPOJIS, CAMOOIICHKH, MPUHATHS PEIICHUH W OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpa B y4eOHOI! 1 MTO3HABATEIILHOM JESITEIBHOCTH;

COOTHOCHTb CBOM JICHCTBUS C IUIAHUPYEMBIMU pe3ylIbTaTaMH, OCYLIECTBISATh KOHTPOJIb
CBOCH NEATENPHOCTH B MPOLECCE IOCTIKEHUS pPEe3yabTaTa, ONPENeNATh CIIOCOObI NeiCTBUIl B
paMKax MpeUIoKeHHBIX YCIOBUN U TpeOOBaHMIA, KOPPEKTUPOBATH CBOU JCUCTBUS B COOTBETCTBHUHU C
U3MEHSIONICICS CUTYallUEeH;

JaBaTh aJCKBATHYIO OIICHKY CUTYallUU M MpeajaraTh IJIaH €€ U3MEHEHUS;

NpEeABUICTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH ITPH PEIICHUN y4eOHOI 3a1aum;

MOHUMATh MPUYMHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMBbIii pe3yabTaT AesTeIbHOCTH,
OIIPEIeTSITh TTO3UTHBHBIC M3MEHEHHUS M HAIIPABJICHUS, TPEOYIOIINe AabHEHIIeH padoTH;

0CO3HAHHO OTHOCHUTBCS K JPYrOMY UEJIOBEKY, €T0 MHEHHUIO.

IIpenmeTHBIE PE3YNBTATHI

B cocraBe mnpeIMETHBIX pe3ylIbTaTOB IO OCBOEHHIO OO0S3aTENIBHOTO COJEpXKaHMA,
YCTAHOBJICHHOTO JaHHOW MpUMEpHOU paboueil mporpaMMoi, BEIICISAIOT: HAyYHbIC 3HAHUS, YMEHHUS
U CIocoObl AeHCTBUH, crienuduueckue 1 yueOHOro npeaMeTa «XUMHUs», BUABI AeSITeIbHOCTH 110
MIOJIYYEHHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETALNU, IPEOOPAa30BAHNI0 U MPUMEHEHHUIO B Pa3IMUHBIX
Y4EOHBIX M HOBBIX CUTYaIUSX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSAX M II03HABAEMOCTH SBJICHUN NPHUPOJABI, NOHMMaHHUE
00BEKTUBHOM 3HAUMMOCTH OCHOB XMUMHUUYECKOI HAYKH Kak 00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHUA,
KOMIIOHEHTa OO0IIed KyJIbTypbl M NPAKTHUECKOH JESATENIbHOCTH YEJIOBEKa B  YCIOBHUAX
COBPEMEHHOI0 00II[eCTBA; IOHUMaHUE MECTa XUMHUH CPEJIU IPYTUX €CTECTBEHHBIX HaYK;



BJIQJICHUE OCHOBAMM TMOHSATUMHOIO ammapara ¥ CHUMBOJUYECKOTO S3bIKA XUMHUHU IS
coctapiieHus1 (OpMyJl HEOPraHMUYECKHUX BELIECTB, YPAaBHEHUNH XUMHUYECKUX peaklui (C omopoi Ha
QITOPUTM Yy4eOHBIX IEHCTBUI); BIaJeHHUE OCHOBaMH xuMmudeckoi HoMmeHKmatypel (IUPAC wu
TPUBHAJILHOM) M YMEHHE WHCIIONb30BaTh €€ MM peuleHHs y4eOHO-TIO3HABATENbHBIX 3a/1ay ¢
MIOMOLIBIO YUUTENS; YMEHUE HCIIONIb30BaTh MOJEIH JUIsl OOBSICHEHUS CTPOEHHSI aTOMOB M MOJIEKYI
10 aJITOPUTMY C OMOPOI Ha ONpeIeIICHNUS;

IIPEJICTABIECHUE O CUCTEME XUMUYECKUX 3HAHUNM Y YMEHHUE C MIOMOILBIO YUUTENS IPUMEHATh
CUCTEeMY XMMHMUYECKHX 3HAHUN JIJIs1 YCTAHOBJICHUS B3aUMOCBS3EH MEXIy U3y4YEeHHBIM MaTepHalOM U
IIPY MOJIYyYEHUH HOBBIX 3HAHUH, a TAKXKE B MIPOLIECCE BBIIIOJHEHUS yU4eOHBIX 3aJjaHUi U npu padoTe
C UICTOYHUKAMH XUMUYECKOW HH(POPMALIUU, KOTOPAasi BKIIFOYAET:

BaKHEHIINE XUMUYECKUE MOHATHS: XMMMUYECKUH DJIEMEHT, aTOM, MOJEKYJa, BELIECTBO,
MIPOCTOE M CJIOHOE BEIIECTBO, OJHOPOJIHAS M HEOJHOPOJIHAS CMECh, OTHOCUTEIbHBIC ATOMHASI U
MOJIEKYJISIpHAs Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 00bEM, OKCHI,
KHCIIOTa, OCHOBaHHE, CONb (CpedHsis), XMMHUYECKas peaklus, PEeaKIUu COSAUMHEHHUS, PEeaKIUu
pa3ioKEHUs, pPEaKUHu 3aMEIICHUS, peakiuu OOMEHa, TemyIoBOi 3P (eKT peakuuu, IK30- H
SHAOTEPMHUYECKHUE PEaKIMU, PACTBOP, MAccoBas [0JiI XMMHUYECKOTO 3JIEMEHTa B COCIUHEHUH,
MaccoBasi J0Js U MpPOLEHTHasi KOHIIEHTpAIUs BELIecTBa B PACTBOPE, SIPO aToma, dJIEKTPUUECKUN
CJIOI aToMa, aTOMHas opOMTalb, paAMyC aTOMa, BaJIEHTHOCTb, CTEIIEHb OKUCIICHUS, XMMHUYECKas
CBSI3b, DJIEKTPOOTPULIATEIIBHOCTD, MOJSPHAas M HEMOJSIpHAs KOBAJIEHTHAsl CBA3b, MOHHAs CBA3b,
MeTaJsInyeckasi CBs3b, KpUCTAINIMYECKas pemieTka (aromMHasi, WOHHAs, MeTaJuIMYecKas,
MOJIEKYJISIpHAsi), WOH, KaTHOH, AaHHWOH, D3JIEKTPOJUT M HE DJEKTPOJIUT, 3JIEKTPOJIUTHYECKAs
JUCCOLMALUs, PpPEaKUMd HOHHOIO OOMEeHa, OKHCIIHUTEIbHO-BOCCTAHOBHUTENIbHbBIE  PpEaKIUH,
OKHUCJIUTEIb W BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAaHOBJIEHHUE, JJIEKTPOJIN3, XHUMHUYECKOE
paBHOBecue, 00paTUMbIE U HEOOpAaTHUMbIE PEAKIIMU, CKOPOCTh XMMUYECKON peakiny, KaTaau3aTop,
npenensHO qomyctumMas konueHnTpauus (ITJK), koppos3us meTanios, CruiaBbl;

OCHOBOIIOJIATAIOIIME 3aKOHbl XMMHUU: 3aKOH COXpaHEHMs Macchl, [leprognyeckuii 3aKoH
. Y. MeHneneeBa, 3aKOH IMTOCTOSIHCTBA COCTaBa, 3aKOH ABOTaapo;

TEOPUN XMMHUHU: aTOMHO-MOJIEKYJISIPHASI TEOPUS, TEOPHS AIEKTPOJUTUUECKON AUCCOLMALINH,
a TaKKe MpeJICTaBlIeHHUs] O HAyYHbIX METOJaxX IO3HaHUS, B TOM YHCJE SKCIEPUMEHTaJIbHBIX U
TEOPETUUECKUX METOJIAX UCCIIEI0BAHUS BEIIECTB U U3YUEHUS XUMUUECKUX PEAKIINM;

Ipe/ICTaBJICHUE O MEePUOINYECKON 3aBUCMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB (paguyc
aToMa, 3JIEKTPOOTPULIATENIBHOCTh), MPOCTBIX M CIOKHBIX BEIIECTB OT IOJIO)KEHUS DJIEMEHTOB B
[lepuoanueckoit cucreMe (B MajbIX MEpHOAaxX M INIABHBIX MOATPYIIAX) U 3JEKTPOHHOTO CTPOCHUS
aToMa; yMeHHE OOBSICHATH CBS3b MOJIOKEHUS 3JeMeHTa B [leproanyeckoil cUCTeMe C YUCIOBBIMHU
XapaKTepUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi A1pa, 00Ilee Yucio
JJIEKTPOHOB), PACHPEIEIIEHUEM AIEKTPOHOB 10 YHEPreTHUYECKUM YPOBHSAM aTOMOB IEPBBIX TPEX
MEepPUOJIOB, Kajdusl M Kalblus; KilaccUPUUUPOBATh XMMHYECKHE OJIIEMEHThI C OIOpoil Ha
orpenieeHus: PU3NIECKOro CMbIcaa HU(PPOBBIX JaHHBIX EPUOTUIECKOM TaOIUIIBI;

YMEHHE KJIacCU(PUIMPOBATh XHUMHYECKHE JJIEMEHTBhl, HEOPraHWYEeCKHE BeIlIeCTBA U
XMMHUYECKHE DPEAKLUU C ONOPOM HAa CXEMBbl; OIPEAEIATh BAJIEHTHOCTb U CTENEHb OKHCIICHUS
XUMHUYECKHX JJIEMEHTOB, BHJ XHMHUYECKOW CBA3M M THUIl KPUCTAIUIMUECKOHW CTPYKTYphl B
COEJIMHEHUSX, 3apsa] MOHA, XapaKTep Cpelbl B BOJHBIX pacTBOpax BEIECTB (KUCIOT, OCHOBAaHUIA),
OKHUCJIUTEIb U BOCCTAHOBUTEJND 110 AITOPUTMY yUEOHBIX JEHCTBUM;

YMEHHE XapaKTepu30BaTh C OMOpPOH Ha cxeMy (U3WYECKHEe M XHUMHYECKHE CBONCTBA
MIPOCTHIX BEUIECTB (KUCIOPOJ, 030H, BOIOPO, rpadut, aamasz, KpeMHHH, a30T, hocdop, cepa, XJop,
HaTpu¥, KaJuid, MarHui, KajabI[Ui, aTIOMUHUN, JKEJIE30) U CIIOKHBIX BEIIECTB, B TOM YHCJIE UX
BOJIHBIX PacTBOPOB (BO/a, aMMHUAK, XJIOPOBOIOPOJ, CEPOBOIAOPO, OKCHUJIBI U THAPOKCH]IBI METAJIIOB
| - ITA rpynn, amtomunus, meau (1), uunka, xenesa (II u III), okcnner yraepona (II u IV), kpemuust
(IV), azota u docdopa (III u V), cepet (IV u VI), cepHucras, cepHas, a30TUCTas, a30THasd,
¢dochopHnas, yrompHas, KpeMHHEBAsi KUCIOTa M WX COJH); OMUCHIBATH C ONOPOW HA IUIAH H
KIIIOUEBbIE CJI0BA; YMEHUE MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOEHUS IOCJIE MNPEABAPUTEIBHOIO aHaJIW3a IOJ PYKOBOACTBOM II€Aarora,
MIPUMEHEHHE BELIECTB B 3aBUCUMOCTU OT UX CBONCTB, BO3MOXKHOCTb MPOTEKAHUS XUMHUYECKHX



MIPEBPALLEHUI B Pa3INYHbIX YCIOBHUSX, BIMSHUE BEIECTB M XUMHUYECKUX IPOLECCOB HA OPraHMU3M
YeJIOBEKA U OKPYKAIOLYI0 IIPUPOJHYIO CPEy;

YMEHHE COCTaBIATH MO0 00pasily, CXeMe, allTOPUTMY y4eOHBIX JEHCTBUN MOJEKYISIpHBIC U
VOHHBIE YpaBHEHMs peakuuil (B TOM 4HCI€ peakUuid HOHHOrO OOMEHa U OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX  PEaKLUil), WUIIOCTPUPYIOIIUX  XWMHUYECKHE CBOMCTBA  M3Y4YEHHBIX
KJIacCOB / TPYIIIl  HEOPTraHWYECKHX BEIIECTB, a TaKXkKe IOATBEPKIAIONIMX T'€HETHYECKYIO
B3aUMOCBSI3b MEXy HUMU;

YMEHHME BBIYMCIATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XMMHUYECKOIO 3JIEMEHTAa B COEIMHEHUHU, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOpE,
KOJIMYECTBO BEIIECTBA M €ro Maccy, o0bEéM Tra3oB ¢ omnopoid Ha oOue (opMysbl; yMeHHE
IIPOBOAUTH PACYEThl [0 YPaBHEHUSM XMUMHUECKHMX PEaKUUH U HAXOJUTh KOJIMYECTBO BEILECTBA,
00BbEM U Maccy peareHTOB WJIM NMPOJYKTOB PEakLUH C ONOpOM Ha oOpasel, aJropuTM ydeOHbIX
JICUCTBHIA;

BJaJICHUE OCHOBHBIMH METOJAAMM HAy4YHOTO TIO3HaHUs (HaOiroaeHHe, HU3MEpeHue,
SKCIIEPUMEHT, MOJIEIMPOBAHUE) NPU M3YyUYEHUHU BEIIECTB M XUMHUYECKHUX SIBICHUHA C ONOpOM Ha
QITOPUTM y4eOHBIX JeHCTBUH; yMeHHe chopMyaupoBaTh MpoOieMy M MNPEeNIOXKHUTh IYTH €€
pelIeHns ¢ MOMOIIBIO TIe1arora; 3HaHue OCHOB 0e30MacHOi paboThl C XMMHUUECKUMHU BEIIECTBAMU,
XMMHUYECKOH MOCY0i 1 1a00paTOPHBIM 000PYI0BaHHEM;

HaJIMYue TPAKTUYECKUX HABBIKOB IUIAHUPOBAHMS M OCYIIECTBIEHUS  CIEIYIOIIUX
XMMHUYECKHX SKCIIEPUMEHTOB IOJ PYKOBOJCTBOM YUUTENs C OOCYXKAEHHEM IUIaHa paboThl MIIH
COCTaBJIEHUEM TaOIHIIbL:

U3y4eHHE U ONUcaHne (PU3NYECKUX CBOICTB BEIIECTB;

03HAKOMJIEHHE C PU3NYECKUMU U XUMUYECKUMH SIBJICHUSIMU;

OIIBITHI, WITIOCTPUPYIOIINE IPU3HAKY IPOTEKAHUSA XUMUUECKUX PEAKIINN;

U3Yy4eHHe CII0OCOO0B pa3/iesieHusl CMecei;

MIOJIy4YEHHUE KUCIIOPOJa U U3yUEHHE €TO CBOMCTB;

MOJIy4Y€HUE BOJIOPO/Ia U U3YUYEHHUE €ro CBOMCTB;

MIOJIy4YEHUE YIIIEKHUCIIOTO ra3a U N3y4E€HUE €r0 CBOMCTB;

MOJIyYeHUE aMMHaKa 1 U3y4eHHe ero CBONCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM 10JIEN paCTBOPEHHOTO BEILIECTBA;

HCCIIeIOBaHNE U OMHCAHKUE CBOMCTB HEOPraHMUECKHUX BEIIECTB PAa3IUYHbIX KJIACCOB;

NpUMEHEHHE MHAMKATOPOB (JlaKMyca, METUJIOpaHXka M (eHondTagenta) sl OnpeaesieHus
XapakTepa Cpelibl B PaCTBOPAaX KHUCJIOT U IIEN0YEH;

U3Y4YEHUE B3aUMOJAEMCTBUS KHCIOT C METallaM{, OKCHJIAMU METAJUIOB, pAaCTBOPUMBIMU
HEPACTBOPMMBIMU OCHOBaHUSIMU, COJISIMH;

II0JIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHE OJTHOTO METaJUIA APYTUM U3 PacTBOpa COJH;

ucclieioBaHre aM(OTEPHBIX CBOWCTB T'MAPOKCH/IOB aTFOMHHHUS U IIMHKA;

pELICHNE DKCIEPUMEHTANBHBIX 3a1ad 1o TeMe «OCHOBHBIE KJIacChl HEOPraHMYECKHX
COCIUHCHUI;

pEILICHNE DKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME «IEKTPOIUTHYECKAS JUCCOLMALINY;

pelIeHre IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxxHelue HeMeTauIbl U UX COSTUHEHUSY;

pEIIeHNE DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaXHeWIue MeTauIbl U UX COCJUHEHUS;

XUMHUYECKHUE 3KCIEPUMEHTBI, WIUTIOCTPUPYIOLINE NPU3HAKU MPOTEKAHUS PEaKIMi MOHHOTO
obMeHa;

KaueCTBEHHbIE DPEAKIMM Ha MPHUCYTCTBYIOIME B BOJHBIX pAacTBOpax HOHBI: XJIOPHUA-,
OpoMua-, Hoaua-, cyabdart-, dpochar-, kKapOOHAT-, CUIMKAT-AHUOHBI, THAPOKCUI-UOHBI, KATHOHbI
aMMOHMSI, MarHusl, KaJblusl, aIFOMUHUS, kene3a (2+) u xenesa (3+), meau (2+), LMHKA;

YMEHHUE MPEJCTABIATh pPE3YJbTaThl JKCIEpUMEHTa B (OpME BBIBOJOB, J0KA3aTENbCTB,
rpaduKOB U TaOJIHII U BBISIBISTH YMIIMPHUECKUE 3aKOHOMEPHOCTH;

BJaJIeHUE TMpaBWiaMu O€30IacHOTO OOpalleHus C BEIIeCTBaAaMM, HCIHOJIb3yeMbIMU B
MOBCETHEBHOM JKM3HU, a TaKXe IMpaBWIAMHU TOBEICHHUS B LEIAX COEpeKECHUs 3II0POBbS U
OKpy’Karolled MpUpPOJHON Cpelbl; MOHMMaHUe Bpeda (OMacHOCTH) BO3ACHUCTBUS Ha >KUBBIC
OpraHU3Mbl OINpPENEICHHBIX BEILECTB, a TaKXE CIOCOOOB YMEHBIIEHUS U MPEIOTBPALLIECHUS HX



BPEHOTO BO3JCHCTBHS;, NOHUMAaHUWE 3HAYCHUS >KUPOB, OEJIKOB, YIJIEBOAOB Ul OpraHu3Ma
YEJIOBEKA,

BJIaJICHUE OCHOBAMHM XUMHUYECKOW TI'PAaMOTHOCTH, BKJIIOYAIOIIEH YMEHHE IPaBUIIBHO
UCIOJIb30BaTh M3Y4YECHHBIE BEIECTBA W MaTepHuaibl (B TOM 4YHCIE, MUHEpalbHble yNOOpeHus,
METa/UTBl U CIUIaBbl, MPOAYKTHI TEPEPaOOTKH TMPHPOIHBIX HCTOYHHUKOB YTIEBOJOPOIOB (YTJId,
IIPUPOJHOrO Tra3a, He()TH) B OBITY, CEJIBCKOM XO3SIHCTBE, Ha NPOU3BOJICTBE; YMEHUE IPUBOJIUTH
IIPUMEPHI IPAaBUIIBHOTO UCIIOJIb30BAaHUS U3YUEHHBIX BEIIECTB U MAaTEPUAJIOB;

YMEHHUE YCTaHABIMBATh CBA3HM MEX]y pealbHO HAaOJ0AaeMbIMU XUMUYECKUMH SIBJICHUSAMU U
MpoLeccaMy, MPOUCXOASIIMMU B MaKpo- U MHUKPOMHpE, OOBSACHATH MPUUYMHBI MHOIr0o0Opaszus
BEIIIECTB; YMEHHE UHTETPUPOBATH XUMUYECKHUE 3HAHUS CO 3HAHUSIMU APYIHX y4EOHBIX IPEAMETOB C
MIOMOLIBIO TIE1Arora;

npeacTaBieHre o cdepax MpophecCHOHATBHON JEATENbHOCTH, CBS3aHHBIX C XUMHUEH H
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JIOCTIKEHUSAX XMMHUYECKON HayKH; HaJU4He
onbpiTa paboOThl C Pa3IUYHBIMU MCTOYHMKAMM HH(GOPMALUU IO XUMUHU (HAyYHO-TIOMYJISIpHAs
JauTepaTypa, CIOBapH, CIPAaBOYHHUKH, HHTEPHET-PECYpPChI) C ONOpPOM Ha aaropuTM: YMEHHUE
O0BEKTHBHO OLEHMBATh HHPOPMALMIO O BELIECTBAX, MX IMPEBPALICHUAX M IPAKTUYECKOM
MIPUMEHEHHUU.

VI. COAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMSA»

8 KIIACC

[lepBoHavaNbHbIE XUMUYECKHE TOHSATHS

[Ipenmer xumun. Posib xumun B )Ku3HU yesioBeka. Tena u Bemecta. duznueckne CBOMCTBA
BEIIECTB. ATperaTHoe COCTOSIHUE BellecTB. XUMHs B cucTeMe HayK. UHMCThle BElecTBa U CMECH.
Crioco6sb1 pasznenenust cmeceid. [IpaBnina 6e3omacHoOro oOpaleHus ¢ BelecTBaMu U J1a00paTOPHBIM
ob0opynoBanueM. [loHsTHE 0 METOaX MMO3HAHUS B XUMUHU.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHUE AJIEMEHTHI. 3HAKU (CHUMBOJIbI) XUMUYECKHX 3JIEMEHTOB.
OtHocuTenbHas atoMHasi Macca. [IpocTsie U cllo)KHbIe BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi ¢popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocTtaBa BemlecTB. OTHOCUTENbHASL MOJIEKYJIsIpHAas Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTa B
COEJIMHEHUH.

dusnueckrue MW XUMHUYECKUE SBICHHUA. XHUMHUeckas peakuus. [Ipu3Haku XMUMHYECKUX
peakiuii. YpaBHEHUsI XUMHUYECKUX peakIuid. 3aKOH COXpaHEeHHUs1 Macchl BemlecTB. Knaccuduxanums
XUMUYECKHUX PeaKluid (COeTMHEHMS, Pa3JIOKECHHS, 3aMEIIICHUs, 0OMEHA).

XUMHUECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCY/0i, ¢ mpaBuiaMu pabOTHI B
naboparopun ¥ npuéMaMu oOpamieHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM; M3YUYCHHE W OINHMCAHHE
(u3MUECKUX CBOMCTB 00pA3IOB HEOPTaHMUECKHUX BEIIECTB; HAOMIOACHHE (PU3MUECKUX (TUIaBICHHE
BOCKa, TassHHE JIbJIa, paCTHpPAaHUE caxapa B CTYNKe, KUMEHUE U KOHJIEHCAIUS BOJIbI) M XMMHUYECKHUX
(ropeHue cBeuM, NpOKAIUBAHUE MEIHON MPOBOJIOKH, B3aUMOJICCTBUE MeJIa C KUCJIOTOM) SIBICHUM,
HaONI0/ICHWE U OINKCaHWE MPU3HAKOB MPOTEKAHUS XMMHMYECKHUX peakiuil (pas3nokeHue caxapa,
B3aMMOJICIICTBUE CEPHOM KHUCIIOTBHI C XJOpUAOM Oapusi, pasnoxeHue ruapokcuaa meau (II) mpum
HarpeBaHHUU, B3auUMOJIEHCTBUE kene3a ¢ pactBopoM comu wmeau (II));u3ydenune cmocoOoB
pasgeneHus cMmeceld (C TMOMOIIbIO MarHuTa, (QWIBTPOBaHWE, BBIIAPUBAHHUE, JAUCTHILISINA,
xpomaTorpadusi), IpoBeJeHHE OYUCTKH MOBAPEHHOMN COJM; HaOII0JACHUE U ONHMCAaHUE PE3yIbTaTOB
MIPOBEJICHUS OIIbITA, WIIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MACChI; CO3JaHUE MOJEIEH MOJIEKYI
(ITapocTepIKHEBBIX ).

BaxxHeiimme npeacTaBuTeNn HEOPTaHMUECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kuciopom — 37MeMEHT W TPOCTOE BEIIECTBO.
Haxoxnenue kucimopona B mpupoie, (pusnueckue U XUMHUECKHE CBOMCTBa. Peakiuu ropenus
MPOCTBIX M CIHOXKHBIX BemecTB. (CrmocoObl TONy4YeHHsT KHCIopojga B JTAa0OpaTopuul |
npoMelnieHHOCTH. [Ipumenenue kucnopona. Ilonsitue o6 oxcumax. KpyroBopor kuciopona B
npupoze. O30H — aiIoTponHast MOIU(MUKAIHS KHCIOPOIa.



TemnoBoit >PQPeKT XUMHUECKOW peaKkIuu, TEPMOXMMUYECKHE YpPaBHEHHUS, 53K30- U
SHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: Yroiab M METaH. 3arpsA3HEHUE BO31yXa, YCUJICHUE
MApPHUKOBOTO P eKTa, pa3pyluieHre 030HOBOTO CIIOS.

Bopopon — anemeHT u mpocToe BemecTBo. HaxoxaeHue Boopoaa B npupoze, hpuznueckue
U XMMUYECKHE CBOMCTBa (Ha NMpPUMEpPE B3aUMOJAEHMCTBUSA C HEMETA/NIaMU U OKCHJIAMU METAJUIOB),
MIpUMEHEeHHE, ClI0co0b! noaydeHus. [IoHsITHE 0 KUCIOTaX U COMSX.

KonunuectBo BemecrBa. Monb. MomsipHass macca. 3akoH ABoraapo. MomspHblii 00bEM
ra3oB. Pacuersl mo xummueckoit ¢opmyne. PacueTsl MaccoBOi O XMMHUYECKOTO 3JEMEHTa B
COCIMHEHNH, KOJMYECTBA BEIIECTBA, MOJSIPHOW MacChl, MOJISIPHOTO O0OBbeMa ra3oB. Pacu€rel mo
XUMUYECKUM YPaBHEHUSM.

®usnueckue cBoiicTBa BoAbl. Boma. Ee cocrtaB, cTtpoeHue u Mosiekyibsl. Boga kak
pactBoputelib. PacTBopbl. [loHSTHE O HACBHIIEHHBIX M HEHACHIMIEHHBIX pacTBopax. [lonsTue
pacTBOPUMOCTH BEILIECTB B Boje. Pacuer MaccoBoil oM BeLIECTBa B pacTBOpE (IPOLIEHTHAas
KOHIIeHTpanus1). MaccoBas [10Ji BelleCcTBa B pacTBOpe. XUMHUECKHE CBOMCTBA BOJBI (pa3iioKeHHeE,
peakluu ¢ HaTpUEM, OKCUIOM Kaublius, okcuaoM cepsl (IV) peakuuu ¢ MeTanaamu, KUCIOTHBIMU U
OCHOBHbIMH OKcujamu). [lonstue o0 ocHoBaHusix. Ponb pacTBOpoB B mpupoie U B KU3HHU
yenoBeka. KpyroBopoT Boabl B MNpupoje. 3arps3HEHHE TPHUPOAHBIX BojA. OxpaHa M OYHCTKA
IIPUPOJHBIX BOJ.

Baxneilimne kiaccel HeopraHmyeckux coeauHeHuid. Knaccudukanus HeopraHMYECKHUX
coequHeHndt. Oxkcuapl: cocTaB, Kiaccupukauus (KUCIOTHbIE, OCHOBHBIE, aM(pOTEpHbIE,
HecoseoOpasyronue - Ha npumepe okcuaa yriepona (II) m oxcuma azora (II)), HomeHkmatypa.
[lony4yeHue u XuMHUYECKUE CBOMCTBA OKCHIOB (B3aUMOJEICTBHE C BOAOM, KUCIOTaMH, IIETI0YaMH).
OcHoBanus. Knaccudukanus ocHOBaHU: MIENOYN U HEpACTBOPUMEBIE OcHOBaHUsA. HomeHkmaTypa
ocHOBaHMH. Du3nUeckue M XUMHUYECKHE CBOWCTBA OCHOBAaHUH (B3aMMOJIEHCTBHE C OKCHIAMH
HEMETaJJIOB, KUCJIOTaMH, coyisiMu). [loydyeHre oCHOBaHU.

Kucnotsl: coctaB, kinaccudukaus, HOMEHKIAaTypa, (pu3nyecKkue U XMMHUUECKUE CBOICTBa
(B3auMoieiicTBHE C MeTajlJlaMH, OCHOBHBIMH OKCHJAMH, OCHOBaHHUSIMH, COJISIMHM, Ha HpUMeEpe
COJITHOM W CepHOU KHUCIOT), cocoObl monyueHus. Psn axtuBHocTH MetamoB H. H. bekerosa.
Comu (cpemHue): HOMEHKIATypa COJICH, CIOCOOBI TOJMYYeHHUsS, B3aUMOJCHCTBHE COJIeH C
MeTaJllIaMH, KUCJIIOTaMH, LIEJI0YaMHU U COJISIMH, IPUMEHEHHUE.

[Tonarue 00 amdoTepHBIX TMIpPOKCHAaX (HAa IMpUMEpe IHMHKA U aJIOMUHUS): XUMUYECKUE
CBOMCTBa (B3aMMOJEICTBHE € KUCIOTaMU M UIEJIOYaMHM, paA3JIOKEHUE IIpU HArpeBaHUM) U
MOJTyYEHHE.

I'eneTnyeckas CBsI3b MEXKAY KJIACCAMHU HEOPTAaHUYECKUX COCAUHEHUN. | eHeTUUeCKUe psAIbL.

XVMMHUYECKUN HSKCIIEPUMEHT: KauyeCTBEHHOE OINPENEJICHUE COJIEpKaHUs KHUCIopoAa B
BO3/yX€; MOJYYEHHUE U M3yYCHHE CBOWCTB KHCIIOPOJA; HAONIOJCHHE B3aUMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HHMKHOBEHHS U MpEKpalleHus TopeHus (mokapa); O3HAKOMIIEHHE C
o0Opa3llaMi OKCHIIOB M ONHMCAHUE HX CBOWMCTB; TOJY4YeHHE W H3y4eHHE CBOWCTB BOIOPOIA
(ropenue); Habmo/eHHE OOPA3IOB BEIIECTB KOJUYECTBOM | MOJb; HCCleOBaHHE OCOOEHHOCTEH
pacTBOPEHUS BELWIECTB C PA3IMYHON PACTBOPUMOCTBIO; IPUTOTOBJIEHHUE PACTBOPOB C OMPEACIEHHOM
MaccoBOM J10Jiel pacTBOPEHHOIO BEIIECTBA; B3aUMOJCHCTBUE BOABI C MeTaljlaMH (HaTpUeM U
KaJiplueM) (BO3MOYKHO HCIOJIb30BAaHUE BUIAEOMATEpPHUANIOB); ONPEIEIIEHUE PAcTBOPOB KHUCIOT U
miesioueid ¢ MOMOIIBI0 HHAMKATOPOB; HCCIEAOBaHHE 00pa3loB HEOPTaHUYECKUX BEIECTB
pa3IUYHBIX KJIACCOB; HAONIOJEHHWE W3MEHEHMs] OKpacKd HMHIMKATOPOB B pPacTBOpax KHUCIOT U
miesioueii; uzyueHue B3aumojenctBus okcuaa Meau(ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHCIOT C
MeTaJUIaMH, PEaKIMi HEWTpaJM3aluu; IOJy4YEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE
OJIHOTO MeETajyla JPYIrUM W3 pPAacTBOpPa COJM; PEUICHUE SKCHEPUMEHTAJIBHBIX 3aJad IO TeMe
«Baxnennme Ki1accel HEOPraHUYECKUX COCTUHEHUN.

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema
xumuueckux oanemeHTtoB [[. 1. MenneneeBa. CrpoeHue aromoB. XHMMHUYECKas CBS3b.
OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIMH



[lepBble TMOMBITKY KIACCUPUKALNNNA XUMHUYECKUX dIIeMEHTOB. [IoHITHE O Tpynmax CXOIHBIX
3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJUIbI, TaJOTE€Hbl, HUHEPTHBIE I'a3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepPHBIC OKCUIBI ¥ TUAPOKCHUJIBL.

[lepmonnueckuit  3akoH.  [lepumonmueckas ~ cucreMa  XMMHYECKHX  DJIEMEHTOB
. U. Menneneesa. Koporkonepuoanas u JuymHHONIepuoaHas ¢Gopmsl [lepronndeckoit cuctemsl
xumuueckux aneMeHTtoB J[. W. MenneneeBa. Ilepuonbt u rpynnbel. Dusuueckuil  CMbICI
MOPSAIKOBOTO HOMEpa, HOMEPOB IIEPHUO/IA U TPYIIIILI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sijiep. M30oTonbl. DnekTpoHbl. CTpOEHUE AIEKTPOHHBIX
obonouek atomoB mepBeIXx 20 xumuyeckux dnemeHToB Ilepmommueckoit cucrems [, U.
MenpeneeBa. XapakTepuCTUKa XMMHUYECKOIO 3JEMEHTa IO €ro mnojiokeHuro B Ilepmonnueckoi
cucreme J1. 1. MeHnaeneena.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB MaJbIX [IEPUOIOB U TJIABHBIX NOArPYIIIL, B
3aBUCHMOCTH OT aTOMHOTO (TOpPSIAKOBOTO) HoMepa 3HaueHue I[lepuognyeckoro 3akoHa U
[lepnonnueckoil CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB ISl pa3BUTHs Hayku M npaktuku. /. W.
MenpeneeB — y4€HbINA U TPaXKJaHUH.

Xumuueckas CBS3b. KoBanentHas (monsipHas u HEMoJIsIpHasi) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh ATOMOB XUMHUECKHUX JIeMEeHTOB. MloHHas! CBA3b.

Crenenb okucneHusi. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. [Ipouecchl okucneHus
1 BOCCTaHOBJIEHMSI. OKHCIUTENIN U BOCCTAHOBUTEIH.

XUMUYECKUH OSKCIEPUMEHT: HU3Y4YeHHE OOpa3lOB BEIIECTB METaNIOB M HEMETaJUIOB;
B3aUMOJICHCTBUE THIPOKCHJA IMHKA C pAacTBOpAMHU KHCIOT M ILEJIOYEH; MPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakluui (TOpeHHe, peakiuu
pa3oKeHus, COEAMHEHHUS ).

MexnpenMeTHbIE CBSI3H

Peanu3aiusi MEXNpPEIMETHBIX CBS3€H MPU M3y4ECHUH XUMHUHU B 8 KIIACCE OCYIIECTBISAETCS
4yepe3 UCIOIb30BaHUE KaK OONIUX €CTeCTBEHHO-HAYYHBIX MMOHATHH, TaK W MOHITHH, SBISTFOIIHXCS
CUCTEMHBIMU JIJIs1 OTJICBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mye eCTeCTBeHHO-HAYYHBIC IMOHATHUS: HAydHBIA (DaKT, THIIOTE3a, TCOPHS, 3aKOH, aHAJN3,
CUHTE3, KiaccuuKanus, TMepUOJAUYHOCTh, HAOMIOJCHUE, OSKCHEPUMEHT, MOCIUPOBAHUE,
W3MEpEeHHe, MOJICTh, SIBJICHHE.

@dwuszuka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUA, H30TOIIbI,
PaANOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUUYECKUN 3apsll, BELIECTBO, Tel0, OO0BEM, arperaTHOe
COCTOSTHUE BEIIECTBa, Ta3, (U3NYECKUE BEIUYUHBI, CAMHHIBI W3MEPEHUS, KOCMOC, ILIAHETHI,
3BE31561, ComHIIE.

buonorwus: porocunres, neixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TIOPOJIBI, TTOJIE3HBIC UCKOTIAeMBbIE,
TOTLTUBO, BOJHBIC PECYPCHI.

9 KJIIACC
BemecTBo M XUMHYECKask peaKus
Ilepponuueckuii  3aKOH. [Iepunonnueckas CUCTEMA  XMMHUYECKUX  DJIEMEHTOB

. . MenneneeBa. CtpoeHne aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XUMHUUYECKUX
3JIEMEHTOB TMEPBBIX TPEX TMEPUOMOB, Kajus, KajblMsi M HMX COCIUHEHUN B COOTBETCTBHH C
MOJI0’KeHUEM 3J1IeMeHTOB B [lepronueckoit cuctemMe U CTpPOEHUEM X aTOMOB.

CrpoeHue BeliecTBa: BHUABI XMMHMYECKOM CBSI3M. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTATUIMYECKOW PEIIETKN U BUJIa XUMUYECKOM CBS3H.

Knaccupukanus W HOMEHKJIATYpa HEOPTaHWMYECKHUX BEIIECTB (MEXIYHAPOJHAS U
TpUBUAJbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IMYHBIM  Kjaccam
HEOPTraHMYECKUX COCIUHEHUN, TeHETUUECKAas CBSA3b HEOPraHNYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakUuid MO pa3NUYHBIM IpHU3HAKaM (M0 YUCIY U COCTaBy
YYACTBYIOIIMX B PEAKIUU BEIIECTB, IO TEILIOBOMY 3P QEKTy, 0 M3MEHEHHUIO CTCTICHeH OKHCIICHUS
XUMHUYECKHX 3JIEMEHTOB, 0 OOPATUMOCTH, MO YYaCTHIO KaTanu3aropa). DK30- U SHAOTEPMHUECKUE
peakiuu. TepMOXUMUYECKHUE YpaBHEHUS.



[Tonsitne o cxopoctu Xxumuueckoil peakiuu. IloHsTHE 00 00paTUMBIX U HEOOPATUMBIX
XMMHMYECKUX peakuusx. lIoHATHE O TOMOreHHBIX M TIeTeporeHHbIXx peakuusax. [lonsatue o
XMMHUYECKOM paBHOBecuu. CMellleHue XUMHYECKOro paBHOBecus. DakTopbl, BIMSAIOLIME HA
CKOPOCTb XUMUYECKOU PEAKIIUU U MTOJIO)KEHHE XUMHUYECKOIO PABHOBECHSI.

OKHUCIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUH, OSJEKTPOHHBIM OamaHC OKHCIUTEIbHO-
BOCCTAHOBUTENIBHON peakuuud. CoCTaBI€HHE YPaBHEHMM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIyii ¢ UCTIOJIb30BaHHEM METO/IA JIEKTPOHHOTO OanaHca.

Teopust  INEKTPOJIMTUYECKOM  JUCCOLMALMU.  ODJIEKTPOJIUTHYECKAas  JIHUCCOLIMALIUA.
DONEeKTPOIUTHl U HEIIEKTpoiUuThl. KaTuoHbl, aHMOHBL. MeXaHuU3M JAMCCOLMAIMM BEIIECTB C
pa3IMYHBIMM BUJAMHM XUMHUYecKol cBsi3u. [loHsTHe o cTenenn auccouuanuu. CuiabHble U cllabble
AJIEKTPOJIUTHI.

Peakiun noHHoro oOMeHa. YciIoBHS NPOTEKAaHUS peakUUil MOHHOro oOMEHa J0 KOHIA.
[TonHble U cCOKpamEHHbIE HOHHBIE YPABHEHHUS pEaKUuid. XMMHUYECKHUE CBOMCTBA KUCIIOT, OCHOBAaHUM
U cojeil B cBeTe NpEACTaBICHUH 00 ayeKTponuTudeckod nauccoumanuu. Cpena pactBopa.
KauecTBeHHBIC peaki Ha KATHOHBI U aHUOHBI: XJIOPHII-, OpOMHI-, HOAUA-, CYNIb(daT-, KapOOoHAT-,
CHJIMKaT-, pocdar- aHUOHBI; TUAPOKCUI-MOHBI; KATUOHBI AMMOHUS, MarHus, KaJblHsl, aTIOMUHUS,
xenesa (2+) u (3+), meau (2+), LMHKA, IPUCYTCTBYIOILINE B BOJHBIX PacTBOPAaX.

XVMMUYECKUN 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJACISAMU KPUCTAUIMUECKUX PEIIETOK
HEOpPraHMYECKUX BELIECTB — METAJJIOB U HeMeTauloB (rpaduTta M ajMasa), CIOXKHBIX BEIECTB
(x1opuaa HaTpHs); MUCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peaklMu OT BO3JIEHCTBHS
pasznuYHbIX (aKTOpPOB; HCCIIEIOBAaHUE >JEKTPOIPOBOAHOCTH PAcTBOPOB BEIIECTB, Ipoliecca
JUCCOLMALIMU  KHUCJIOT, IIeido4ed M cojieid (BO3MOXKHO MCIIOJIb30BAaHHE BHAEOMATEPHAIIOB);
MIPOBEJICHUE OINBITOB, WIIIOCTPUPYIOIIUX MPU3HAKU TNPOTEKAaHUS peakUud HOHHOro oOMeHa
(obpazoBaHue ocajKa, BbIETICHHUE Ta3a, 00pa30BaHUE BO/IbI); ONBITOB, WIUTFOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEakluil (ropeHue, peakluud pas3ioXKeHHs, COeAMHEHUs);
pacno3HaBaHUE HEOPTAHUYECKUX BEILECTB C MIOMOIIBIO KaUECTBEHHBIX PEaKLUi HA NOHBI; PEIICHNE
JKCIIEPUMEHTANIBHBIX 3a/au.

HemeTanibl 1 MX coeTuHEHUS

OO01as xapakTeprcTUKa rajioreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTENIEHH
okucnenus. CtpoeHne u (U3HUYECKHUE CBOMCTBA TPOCTHIX BEIIECTB — TaJOIC€HOB. XUMHUYECKUE
CBOWCTBa Ha MpHUMepe XJopa (B3aUMOACWCTBHE C METAUIAMH, HEMETallaMH — BOJOPOJOM U
KHCJIOPOJIOM, IesiodamMu). XiaopoBoaopos. CossiHas KUCI0Ta, XUMUYECKHE CBOMCTBA, TOJyUYCHHE,
IIpuMeHeHue. JleMcTBre XJI0pa U XJI0pOBOIOPOAa HA OPraHU3M 4YelloBeKa. BakHele XJI0puabl U
UX HaXOXKICHHE B IIPUPOJIE.

OOmas xapakrepuctuka 531eMeHTOB VIA-rpymnmbl. OCoOEHHOCTH CTPOCHHS aTOMOB
KHCJIOPOJA U Cepbl. XapaKTEPHbIE CTEIICHNU OKUCIICHUS.

Ctpoenue u (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHbIE
MOJU(UKALIKN KACIOPOAa U cepbl. XUMUYECKHE CBOMCTBA Cepbl (B3aUMOACHCTBUE C HEMETAJIaMU
— BOJIOPOZOM U KHUCJIOPOJAOM, METallaMU, KOHLIEHTPUPOBAHHBIMU a30THOM M CEPHOM KHUCIIOTaMH).
CepoBoziopoi: CTpoeHue, GU3NUECKUE U XUMUYECKHE CBOICTBA (KUCIOTHBIE U BOCCTAHOBUTEIbHBIE
cBoiicTBa). OKCHIIBI Cepbl KaK MPEACTAaBUTEIHN KUCIOTHBIX OKcUIoB. CepHas KucioTa: pusndeckue
U XuMHueckue cBoicTBa (o0mme u cneuupudeckue). Conm CEepHOW KUCIOTHI, KayeCTBEHHAas
peakiust Ha cynbdar-moH. CepHuCTass KuCIOTa. XHWMHUYECKHE PEaKIH, JIeKaIllde B OCHOBE
MIPOMBIIIICHHOTO CII0c00a MOJIy4YeHUs: cepHOM KucinoThl. HaxoxaeHue cepbl U €€ coelMHEHUH B
npupone. [lpuMmeHeHue ceppl U €€ COEIMHEHUH B OBITY M B IPOMBIIUIEHHOCTH. XHMHUYECKOE
3arps3HEHUE OKPY)KAIOLIEH cpeibl COETUHEHUSAMU Cepbl (KUCIIOTHBIE J0XKIH, 3arpsi3HEHHE BO3LyXa
1 BOJOEMOB), CITIOCOOBI €r0 MPEI0TBPALIICHUSI.

OOwas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHUSI aTOMOB a30Ta U
(dbocdopa, XxapakTepHBIC CTCIICHN OKHCIICHHUS.

A30T, pacrpocTpaHeHHe B IpUpoje, GU3nUecKrue 1 XMMUYECKUE CBOMCTBA (B3aUMOCHCTBUE
C MeTajulaMH M HEeMeTajllaMd - KHUCJIOPOJOM U BojoponaoM). KpyroBopor a3zora B mpupoe.
AmMHak: Qu3MUecKHe U XHMHUYECKHE CBOWCTBA (OKHCIIEHHE, OCHOBHBIE CBOICTBa BOJHOIO
pactBopa), mosydeHue W npuMeHeHune. CONM aMMOHHS: COCTaB, (U3UYECKHE U XUMHUECKUE



CBOICTBa (pa3/oXkKeHNE, B3aUMOJEICTBUE CO LIEN0YaMu), TpuMeHeHue. KauecTBeHHas peakuus Ha
HOHBI aMMOHHMs. A30THas KHCIOTa, €€ ¢u3nueckue U XHUMHUYECKHe CBOMCTBa (o0mue u
cnenuduueckue), moimydeHue. Hurtpatel (pasznoxkenue). Aszorucras kuciora. Mcmonp3oBaHue
HUTPATOB M COJIE aMMOHHS B KaueCTBE MHHEpAJIbHBIX yH0OpeHud. XUMHUYECKOe 3arps3HeHue
OKpYXKAIOIIeW Cpeibl COCUHEHUSIMH a30Ta (KUCIIOTHBIE JOXKIM, 3arpsi3HEHUE BO3/1yXa, IOYBBI U
BOJOEMOB).

docdop, amnorponHbie Momudukanuu (ocdhopa, GusuUeckre M XUMHUYECKHE CBOHCTBA
(B3auMozieiicTBHE C MeTaUIaMH, HEMeTajUlaMH, KOHLEHTPUPOBAaHHBIMU a30THOM U CepHOMU
kucioramu). Oxeun pochopa (V), oprodochopHas kucmora: GU3NIECKUE U XUMUYECKUE CBOHCTBA,
nonyuenue. IloHatue o MuHepanbHBIX YyaoOpeHusx: HUTpaThl U ¢docdatel. I[lonartue o
KOMIUIEKCHBIX ynoOpenusax. OOmast xapakrepuctuka s3iaeMeHToB I[VA-rpynmbel. OcoOeHHOCTH
CTPOEHHS aTOMOB YIIIepoJa U KpeMHHs. BaJeHTHOCTh U XapaKTepHbIE CTETIEHH OKUCIICHUS aTOMOB
yriaepojaa u KpeMHus. Pacipoctpanenue yriepoja B IpUPOAE, XapaKTePHbIE CTENIEHU OKUCIICHHUS.

VYrnepon, amiorponHbie Monupukamuu (rpadut, anmasz), QUIMUECKHE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BELIECTB (B3aUMO/IEUCTBUE C METAJIJIaMU, HEMETAJUIaMU, KOHIIEHTPUPOBAaHHBIMU
a30THOM U cepHOM kucioTamu). Aacopouus. KpyroBopot yriepona B npupojae. OKcuasl yrieposa,
uX (U3NYECKHEe M XWMHUYECKHE CBOWCTBA, MOJYYCHHWE W MPUMEHEHHE, JeHCTBHE HA OpPraHH3M
yenoBeka. OKOJOTHYECKUEe MpobiemMbl, CBsi3aHHbIE ¢ okcunoMm yraepoaa(IV); rumotesa
IJ100aJIbHOTO TMOTEIJICHUs] KJMMaTa; MapHUKOBBIA 3¢ (deKT. YrogpHas KUCIOTa U €€ COlM, HX
¢u3nyeckue M XUMHUYECKHE CBOMCTBA, MOJydeHHE W MpUMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHat-uoHbl. Vcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIUIEHHOCTH U CEJICKOM
XO35MCTBE.

O61mue npencraBiaeHuss 00 0COOEHHOCTAX COCTaBa U CTPOCHHSI OPraHUYECKUX COEIMHEHUMN
yriepoja (Ha MpuMepe MeTaHa, STHJIEHA, ITaHOJIa, YKCYCHOM KHCIoThl. X cocTaB M XUMHUECKOE
ctpoenne. Kraccudukanus opranndeckux BemiecTB. [loHATHE O OHOJIOTHYECKH BaXXHBIX
BEIIECTBAX: KUpax, OesKax, YriaeBoJax — M UX POJIM B KHU3HH YesoBeKa. MarepuaibHOe eIMHCTBO
OpPTaHWYECKHUX M HEOPTAaHMUECKUX COCTMHEHUH.

Kpemuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBa (Ha IMpUMEpE B3aMMOJEHCTBHS C
MeTajlJlaMU U HEMeTaJulaMH1), IoJydeHue u npumeHenne. CoeAMHeHHs KpeMHuUs B rpupoje. O6mue
npeactasnenus o0 okcune kpemHuA(IV) u kpemHueBoil kucnore. Cunmkarhel, (U3NYECKHE U
XAMHAYECKHE CBOWCTBA, MOJIydeHHE M NMPUMEHEHHE B OBITY, MPOMBIIUICHHOCTH (B METUIIMHCKOM,
AJIEKTPOHHOM, CTPOUTENBHON U Jp.). BaxkHeilne cTpouTenbHble MaTepUalibl: KEPaMUKa, CTEKIIO,
LIEMEHT, 0eTOH, kee300eToH. [IpobaemMbr 6€30MacHOr0 UCTIOIB30BAHMS CTPOUTEIHHBIX MAaTEPHAIIOB
B MOBCEIHEBHOM KU3HMU.

XVWMHUYECKUN HSKCIEPUMEHT: HM3Y4YCHHE OO0pa3lloB HEOPTaHWYECKHX BEIECTB, CBOMCTB
COJISTHOM KHCIIOTBI; TPOBEIEHHE KayeCTBEHHBIX pEaKUWid Ha XJIOPUIA-MOHBI M HAOIIOJCHUE
MIPU3HAKOB UX MPOTEKAHUS; ONBITHL, OTpaXkarolire GU3nYecKue U XMMHUUECKHUEe CBONCTBA IaJIoOT€HOB
U WX COEAMHEHHUH (BO3MOXXHO HCIOJB30BaHUE BUAECOMATEPHANIOB); O3HAKOMJIEHHE C OOpa3namu
XJIOpUJOB (TajJOreHHUIOB); O3HAKOMIJIGHHE C oOpasliaMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO
WCIOJIb30BaHUE BUACOMATEPHAITIOB); HAOIIOICHHUE TMpoIiecca OOYTIMBAaHUS caxapa MoJ AeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHON KHUCJIOTHI, M3y4yeHHE XHMUYECKUX CBOWMCTB paz0aBIeHHOW cepHOU
KHUCJIOTHI, NMPOBEACHUE KAYEeCTBEHHON peakiuu Ha Cynb(parT-uoH M HAONIOJCHHE NpHU3HaKa eé
MPOTEKaHUs; O3HAKOMJICHHE C (PU3MYecCKMMU CBOMcTBamMH a3oTa, (ochopa M ux coenuHeHUMN
(BO3MOXXKHO HCITONIb30BaHME BUACOMATEPHAIIOB), 00pasuaMu a30THBIX M (HOCPOpHBIX yH0OpeHuil;
MOJIyYeHHE aMMMaKa W HM3yYeHHE €ro CBOICTB; IMPOBEIEHHWE KAUYEeCTBEHHBIX peaklHuil Ha HOH
aMMOHUS ©  (QochaT-HOH W HU3yYEHHE MPHU3HAKOB HMX MPOTEKAaHUs, B3aUMOJCiCTBHE
KOHIIEHTPHUPOBAHHON a30THOW KHUCIIOTHI ¢ MeIbI0 (BO3MOXKHO HCIOJIh30BAaHUE BUICOMATEPUANIOB);
M3Y4YeHHE MOJeNel KPHUCTAJUIMYECKUX PEeHIETOK anmasza, rpaura; 03HAKOMJIEHHE C IPOIIECCOM
azcopOLMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTHUBOrasa;
MIOJIyYEHHUE YIJIEKHCIIOr0 ra3a U M3y4eHHE €ro CBOMICTB; MPOBEIECHHE KAYECTBEHHBIX pEaKIMi Ha
KapOOHAT- U CHJIMKAT-MOHBI U N3y4YEHHE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHUE C MPOAYKIUEH
CHJIMKATHOM TPOMBIIUICHHOCTH; DPEUICHHE OSKCIEPHUMEHTANBHBIX 3a1ad 1o teMe «Baxnelmme
HEMETAJLTbI U UX COCIUHEHUS.



Mertaiuibl 1 UX COEAUHEHHUS

OO0mas xapakTepuCTHKa XHMHYECKHX OJJIEMEHTOB — METa/VIOB Ha OCHOBAHMM UX
nonoxxenus B llepuonuueckoi cucrtemMe xuMuueckux 3iaemeHToB [ . MenneneeBa u CTpoeHUs
atomMoB. CTpoeHHe MeTauioB. MeTanyeckas CBsA3b U METaJUIMYECKash KpUCTAJUIMYECKash penIeTKa.
DIEKTPOXUMHUYECKUN PsiJl HAPSHKEHU MeTauioB. GU3NUecKue U XMMUYECKHEe CBOMCTBAa METAJLIOB
(B3auMopeiicTBHE C KUCJIOPOJOM, BOAOH, KucioTamu). OOmme crnocoObl MOIy4eHHs METaJuIoB.
[onsiTHE O KOPPO3UHM METAJIIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uu. CIuiaBbl (CTalb,
YYT'yH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBILIUIEHHOCTH.

[Ilenounble MeTambl: MojgoXKeHUue B Ilepuoguyeckoil cucteMe XMMUYECKUX 3J€MEHTOB /1.
W. Menpneneesa; ctpoenne atroMoB. Haxoxnenue B npupozae. Gusnueckrue u XuMUYeCKUE CBOMCTBA
(Ha mpumepe HaTpust U Kanus). OKCUIBI U THAPOKCUJIBI HATpUs U Kayud. [[pumMeHeHne mienoqHbix
METAJJIOB U UX COEAMHEHUH.

[I{esrouHO3EMENBHBIE METAIUIBI MArHUM M KaJIBLIMIL: 1OJI0KEeHHE B Ileproanyeckoi cucreme
xumuyeckux snemeHtoB JI. M. MengeneeBa; CTpoeHHE UX aTOMOB; HaXOXJAEHHE B IPHUPOJE.
@uU3MYEeCKMe M XMMHYECKHE CBOMCTBA MarHus M Kaiblus. BakHEHIIME COEAMHEHHMS KaJbLHS
(okcun, rugpokcun, coin). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Antomunuii: nonoxenue B Ilepuonnueckoit cucreme xumudeckux asnemeHtoB /Jl. U.
MenaeneeBa; CTpOEHHE aTOMa; HaXOXAeHUE B Ipuponac. PHU3MUECKUe U XUMHUYECKUE CBOKCTBA
aTIOMHUHMS. AM(POTEpPHBIE CBOMCTBA OKCH/IA U THAPOKCHIA aTFOMUHHS.

Kenezo: mnonoxenne B llepmoanueckoil  cucTeMe  XMMHMUYECKHUX  DJIEMEHTOB
. . MenneneeBa; CTpO€HHE aTOMa; HaxOXXJIE€HHE B Ipupone. PuU3NUecKMe U XUMHYECKHE
CBOICTBa *kelne3a (B3auMOAEHCTBHE C MeTalIaMH, KUCIOTaMH U cONsiMH ). OKCUABI, THAPOKCUIBI U
cosmm xene3a(ll) u sxenesa(Ill): cocra, cBoOMCTBA U MOTyUYEHUE.

XVUMUYECKUH ODKCIEPUMEHT: O3HAKOMJICHHE C O00pa3llaMy METa/IOB M CIUIaBOB, HX
(bU3MYeCKUMH  CBOWMCTBAMH; HW3Yy4YEHUE  PE3YJIbTaTOB  KOPPO3WU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHNE BUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA KalbLUig W HATpUS
C BOIOM (BO3MOJKHO HCITOJIb30BAaHHE BHICOMATEPHAJIOB); MCCIICOBAHNE CBOWCTB >KECTKOM BOIBI;
mpolecca TOpeHHsl JKele3a B KHUCIOpoAe (BO3MOXHO HCIIOJNIB30BAHHE BHJICOMATEPUANIOB);
MPU3HAKOB MPOTEKAHMsI KAYeCTBEHHBIX PEaKIWi HAa MOHBI (MarHus, KajabIlvs, aTFOMUAHMUS, [IMHKA,
xene3za(ll) u xenesza(Ill), menu(Il)); HaOnroaeHe U OMKMCAHKUE MPOIECCOB OKPAIIMBAHUS TNIAMEHU
WOHAMHU HATPHs, KU ¥ Kalbllns (BO3MOXKHO HCIIOJIb30BAaHHUE BHICOMATEPHAJIOB); HCCIICIOBAHNE
aM(pOTEepHBIX  CBOWMCTB  THIAPOKCHIA  AalIOMHHHS W  TUAPOKCHIA  LMHKA,  pEIICHUE
JKCHEPUMEHTAIBHBIX 337a4 110 TeMe «BaxkHelme MeTamibl U UX COEAUHEHUS».

XuMus U OKpy’Karomias cpena

HoBble Marepuanibl M TexHOnoruv. BemiecTBa M marepuanbl B IOBCEAHEBHOW KU3HU
4yelnoBeKa. XMMHs M 3/10pOBbe. be30macHoe HCMOIb30BAHME BEUIECTB U XUMHUYECKUX pPEaKIUil B
ObiTy. IlepBas TOMOIIP MPU XUMUYECKUX OXKOTaxX H OTpaBleHUsK. OCHOBBI SKOJIOTHYECKON
rpaMOTHOCTH. XHMHYECKOE 3arps3HeHHE OKpyXKarouieil cpensl (mpenenbHas JOIMyCTHMAast
KoH1eHTpanus BemecTs — [1/1K). Ponb XuMuu B pemieHu# SKOJIOTHYECKUX TPOOIIEM.

[TpuposHble UCTOYHUKHU YTIIEBOAOPOIOB (Yrosib, MPUPOIHBIA Ta3, HE(Th), MPOIYKTHI HUX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIIICHHOCTH.

XUMHUYECKUH IKCIIEPUMEHT: M3y4YeHHE OOpasIioB MAaTEPHATIO8 (CMEKsO, Craagsl Memarssos,
nosumepHsie mamepuarnei).



VII. TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanyecTBO yacoB
Ne HaumenoBanue pa3iesoB u JJyieKTpOHHBIE (HU(pPOBHIE)
KouTposabHbie IIpakTn4yeckue
n/n TeM MPOrpamMMbl Bceero o0pa3oBaTeIbHbIE PECYPChI
padoTbI padoThI
Paznen 1.IlepBoHayasibHble XMMHUYECKHE IOHATHUSA
Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 2 bubmuotexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

yeJI0BEKa

19 BemecTBa u xXuMuueckue 15 1 bubmuorexa [IOK

' peakiuu https://m.edso0.ru/7f41837c

Hroro no pazueny 20

Pa3pnen 2.BaxHelimme npeacTaBuTe/ M HEOPraHMYECKUX BeleCTB
21 Boznyx. Kucnopon. Ilonsitue 5 bubmuorexa [IOK

' 00 okcHIax https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonstre o kuciorax 8 1 bubmuorexa [IOK

' U COJISAX https://m.edso00.ru/7f41837c
23 Bona. PactBopsl. [Tonstue 06 5 1 1 bubmuorexa [IOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bubnuorexa [IOK

' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Paznen 3.1lepuonnueckuii 3axkon u [lepuoanyeckasi cucrema xummuueckux 31eMeHToB /[. U. MennesneeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

3.1

[Teproanueckuii 3aKOH U
Ilepnonnueckas cucrema

7

bubmuorexa [IOK
https://m.edsoo.ru/7f41837c¢
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XHMHYECKUX djieMeHToB Jl. M.
Mennene-eBa. CTpoeHue aToma

XuMHuyeckasi CBs3b.

3.2 OKHUCITUTETBHO- 8 bubnmnoreka LIOK
BOCCTAaHOBUTEIILHLIE PEAKIIUU https://m.edsoo.ru/7f41837¢c
oo o pAety . e ao I TH85Tc
PesepBHOe Bpems 3 bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KIIACC

KosmuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM ugposbie
Ne n/m pasi Kontpoabnbie | IlpakTudeckue (i pp )
NMPOrpamMMblI Bcero odpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1.BemecTtBo 1 XUMHYECKHE PeaKIIUn
[ToBTOpenue u yriybiieHre 3HaHuH bu6mmoreka [IOK
11 5 1
OCHOBHBIX pa3/esoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bu6mmoreka [IOK
' peakuui https://m.edsoo.ru/7f41a636
DIIEKTPONUTHYECKAs AUCCOLIMALIMSL. bubnmnoreka [JOK
1.3 8 1 1
XHUMHUYECKUE PEAKLIUK B pacTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3pen 2.HeMeTaJILI M MX COeIMHEHHUSA
21 OO6m1as XxapaKTepUCTHKa XUMHUIECKUX 4 1 bu6mmoreka [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmast XapaKTepUCTHKa XUMUIESCKUX
2.2 3neI;eHT0§ V|A{)I‘ nbl. Cepa u eé 6 bubmorera [JOK
' py - P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XapaKTepUCTHKA XUMUIECKUX
2.3 3JIeIl\I;eHT0]_f VA-Ir) nnbl. A30T, pocdop u ux 7 1 bubmmorexa LIOK
' PYTIH. ’ p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.4 3J16T/16HTO§ |VAPF TIBL. YTIEpOa U 8 1 2 bubmiorexa HOK
' . YIS PoA https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHECHUS
Hroro mo pazaeny 25
Pa3znen 3.Metaibl 4 MX COeIMHEHHUS
N but6mmoreka [IOK
3.1 Obume CBOHCTBa METaTLIOR 4 https://m.edsoo0.ru/7f41a636
3.2 Baxxueiine Metajuibl 1 UX COSIUHEHUS 16 1 2 bu6mmoreka [JOK
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Hroro mo pazneny 20

Paznen 4. Xumust u oKpysKamomas cpeaa

4.1 BemecTBa 1 maTepuanbl B )KU3HU YEJIOBEKA 3 Bubmiorexa IJOK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMmst 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68 4 7

Viil. ONIUCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHOI'O OBECIIEYEHUS OBPA3OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJIOBAHUE Mynstumenuitnoe o6opynoBanue, kommnstorep. llapoctep:kHeBble MOJENH BEECTB. YUeOHbIe KOJIEKIIUHN BELIECTB

OBOPYJIOBAHUE JJIS1 TIPOBEAEHU A ITPAKTUYECKUX PABOT JlabopatopHoe 000pyaoBaHHE Uil XMMUYECKOTO KCIIEPUMEHTA, HAa00p XUMUYECKUX
peakTuBOB. MyIbpTUMEIMITHOE 000pYIOBaHUE, KOMITBbIOTEP. BupTyansHsie mabopatopun. BeiTsokHOM 1mKad
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