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HOACHUTEJIbBHAA 3AIINCKA

[Ipumepnas pabouasi mporpamMma 1Mo XUMHUU I 00yUYAIOIIUXCS C 33A€PIKKOM TICUXUYECKOTO
pasButus (nanee — 3[1P) Ha ypoBHE 0CHOBHOTO 00IIeTO 00pa30BaHUS COCTABIIEHA B COOTBETCTBHH C
denepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHJAPTOM OCHOBHOTO 00IIero 00pa3oBaHus
(ITpuka3 Munnpocseuienuss Poccun ot 31.05.2021 . Ne 287, 3apeructprupoBan MHHHUCTEPCTBOM
tocturinu Poccuiickoit @enepanuu 05.07.2021 1, per. Homep 64101) (manee — ®I'OC OO0O0),
[IpumepHO#l aganTUPOBaHHOM OCHOBHOIN 00pa3oBaTeIbHONW MPOrpaMMON OCHOBHOIO OOIIEro
oOpa3zoBaHus 00yJarOUIMXCs ¢ 3aA€PKKOM ncuxuueckoro paszsutus (panee — [TAOOIT OOO 3I1P),
[Tpumepnoii paboueit mporpamMmMel ydeOHOTO TipeaMeTa «Xumus» (6a30BbIid ypoBeHb), [IpumepHoi
IIPOrpaMMOIl BOCIIMTAHUS OOy4arOIIMXCsl MpPH IOJIyYEHUH OCHOBHOIO 00IIero oOpa3oBaHus, ¢
Y4E€TOM pacHpelesIeHHbIX II0 KjaccaM IIPOBEpSEMBbIX TpPeOOBaHMN K pe3ylnbTaTaM OCBOEHHUS
OCHOBHOH 00pa3oBarelbHON MPOTPaMMBI OCHOBHOTO OOIIEro O0Opa3oBaHUS U DIIEMEHTOB
COZIep)KaHUs, TPEICTABICHHBIX B YHUBEPCAIbHOM Koau(pukarope 1o XuMud, KoHIenwu
npenojiaBanusi  yueOHOro mpenMera «XuMHUA», B 00pa3oBareiIbHBIX oOpraHuzanusx PO,
peanu3yIoIuX OCHOBHBIE 00111€00pa30BaTeNIbHbIE TTPOTPAMMBIL.

OO0mas xapakrepucTuka yuedOHoro npeamera « XuMus»

VYueOHblil npeamer «XUMUS» BXOIUT B MHpeIMeTHYI0 oOnacth «EcTecTBeHHOHAy4HbIE
npenaMeTel». B cucreMe ecTecTBEHHOHAydHOro O0Opa3oBaHUs XHMMHUSA KaK YueOHBIH MpenMer
3aHMMAaeT Ba)KHOE MECTO B MO3HAHWU 3aKOHOB MPUPO/IbI, GOPMUPOBAHUN HAYUYHON KapTHUHBI MUDA,
CO3JaHMM OCHOBBI XMMMUYECKHUX 3HAHUN, HEOOXOAMMBIX [UIsl TMOBCETHEBHOM >KM3HM, HABBIKOB
3I0pOBOr0 M 0€30MacHOro Ui YeJOBEKa M OKpPY)KAIoIel ero cpeiasl odpasa >KM3HH, a Takke B
BOCITUTAHUH SKOJIOTHUECKOMN KYIbTYPHI.

VYcnenHocTh U3y4eHusl XMMUU CBSI3aHa C OBJIAJICHUEM XMMUYECKUM S3BIKOM, COOIIOIEHUEM
npaBua  Oe30macHOM paboThl MpPH  BBINOJHEHUH XHMUYECKOTO HKCIEPUMEHTa, OCO3HAHHEM
MHOTOYMCIIEHHBIX CBSI3€M XUMHHU C IPYTMMH MPEIMETAMH HIKOJIBHOTO Kypca.

[Iporpamma BKJTIOUaeT B ceOsi OCHOBBI HEOPTaHWYECKOW W OpraHuyecKod Xumuu. [ aBHOU
uaeed NporpaMMel SBISETCS CO3AaHME 0a30BOr0 KOMIUIEKCA OIOPHBIX 3HAHUM IO XHMMH,
BBIDQKEHHBIX B  (OopMe, COOTBETCTBYIOIIEH BO3pacTy OOyYaOIMMXCI HM HX OCOOBIM
00pazoBaTeIbHBIM OTPEOHOCTSIM.

B copepxaHuM JAaHHOrO Kypca MPEACTABIEHBl OCHOBOIIOJIATAIOUIME XUMHUYECKHE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIINE M3Yy4EHHE COCTaBa U CTPOCHMS BELIECTB, 3aBUCUMOCTH HUX
CBOMCTB OT CTPOCHHMs, IPOrHO3MPOBAHME CBOWCTB BELIECTB, HCCIECIOBAaHUE 3aKOHOMEPHOCTEH
XMMHMYECKUX MPEBPAILECHUN U IIyTeH YIPABJICHUS UMU B LIEJIAX IOJy4EHHS BEIIECTB U MaTEPHAIIOB.

TeopeTnueckyto OCHOBY M3y4€HUs HEOPIaHMYECKOM XHMMHMM COCTaBJII€T AaTOMHO-
MouleKyisspHoe ydenue, [lepuommueckuii 3akon (.M. MenneneeBa ¢ KpaTKMMM CBENCHUSMU O
CTPOEHHUM aTOMa, BUJIaX XMMHUYECKOH CBS3H, 3aKOHOMEPHOCTSAX IIPOTEKAHUS XUMHUYECKUX PEAKLIAH.

B wusyyeHum Kypca 3HaAuMTENbHAs pOJIb OTBOJUTCA XHMHUYECKOMY OSKCIEPUMEHTY:
IIPOBEACHUIO TPAKTHUYECKUX U JIAOOPAaTOPHBIX pPabOT, OMUCAHHIO PE3YJIbTAaTOB YYEHHYECKOTO
HKCIIEPUMEHTA, COOJIIOACHUIO HOPM U IIpaBuiI Oe301acHOi paboThl B XUMHUECKON 1abopaTopuu.

Peanu3anus naHHOM mporpammsl B mpolecce oOydeHus: mo3BosiuT oOywaromumes ¢ 3I1P
YCBOUTBH KIIFOUEBBIE XUMUYECKHE KOMIETCHIIMU U MOHATH POJIb U 3HAUEHUE XUMUU CPEIU IPYTUX
HayK O IIPUPOJIE.

W3yuenne XuMUM ~ CHOCOOCTBYeT  (OPMHUpPOBAaHHMIO Yy  OOydaromMXCs  HAY4YHOTO
MHUPOBO33PEHUS, OCBOCHHUIO OOIIEHAYyYHBIX METOJ0B (HaOmI0JeHHe, H3MEpEeHHUe, SKCIEePUMEHT,
MO/IEIUPOBAHUE), OCBOEHUIO INPAKTHUYECKOTO NPUMEHEHHs HAayYyHBIX 3HAHUM, OCHOBAaHHOTO Ha
MEXIPEIMETHBIX CBA3SIX ¢ mpeaMeramu «Okpyxaoomuid wmup», «Pusnka», «buonorusy,
«"eorpadus», «Marematuka» U (QOPMHUPYET KOMIIETEHLUH, HEOOXOIUMBIE Ul MPOJIOJIKEHHUS
o0Opa3oBaHus B 00JaCTH €CTECTBEHHBIX HAYK.



Nzyuenne xumum cnocoOCTByeT pa3BuTHIO y oOyuatommxcs ¢ 3[IP mpoctpaHcTBeHHOTO
BOOOpakeHus, (YyHKIMOHATBHOW TIPaMOTHOCTH, YMEHHUS BOCIPHHMMATh UM  KPUTHUECKU
aHAJM3UPOBATh WH(OPMALIMIO, IPEACTABICHHYIO B Pa3TUYHBIX (popMax. 3HAYMMOCTh IpeAMeTa s
pa3BUTHUS >KH3HEHHOW KoMmeTeHIuu oOyuatomuxcs ¢ 3[IP 3akimtoyaercss B yCBOGHHUU OCHOBBI
XMUMHMUYECKUX 3HAaHUN, HEOOXOAMMBIX JJIsi IIOBCEJHEBHOM JKHM3HM; HABBIKOB 3/I0pOBOTO U
0e30macHOTO JJIsi 4YeJOBEeKa M OKpYXKarolled ero cpensl oOpasza >Ku3HU; (OPMHPOBAHUU
9KOJIOTHYECKOU KYJIbTYpHI.

[Iporpamma oTpaxaeT cojepxaHue OO0ydeHUsI NpeAMETY «XHUMHS» C Y4EeTOM OCOOBIX
oOpa3oBaTelbHBIX TOTpeOHOCTEH oOywarommxcs ¢ 3IIP. Omnamenue y4eOHBIM TIPEIMETOM
«XUMUS» TPEICTABISACT ONPEACICHHYIO TPYAHOCTh Jiusi oOydatommxcsi ¢ 3IIP. Dto cBs3ano ¢
0COOEHHOCTSIMHU MBICITUTEIFHOMN e TEILHOCTH, MIEPUOANICCKUMHU KOJICOAaHUSIMI BHUMAHUSI, MAJIbIM
00BEMOM TaMSITH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HaHWW, MOHMKEHHBIM IO03HABATEIBHBIM
MHTEPECOM M HU3KUM YPOBHEM PEUEBOI0 Pa3BUTHSL.

Jlia mpeononeHusl TpyAHOCTEH B HM3YYEHHUH Y4eOHOro mpeamera «XHMHs» HeoOXoanma
ajanrtanus oObeMa M XxapakTepa yueOHOro Marepuaia K M03HaBaTeIbHBIM BO3MOXHOCTSAM JaHHOMN
KAaTeropuu OOYyYaloIMXCs, Y4eT HMX OCOOEHHOCTEH pa3BUTHS: HCIOJIb30BAHUE aJTOPUTMOB,
BHYTPUIIPEIMETHBIX W MEXIPEIMETHBIX CBA3€H, IIOCTETIEHHOE YCJIOXKHEHUE H3y4aeMOro
Marepuana.

[Ipn M3ydyeHHH XUMUU HEOOXOJMMO OCYIIECTBIISATH B3aWMOJEWCTBHE HA MOJUCEHCOPHOMU
OCHOBE.

Teopernuecknii Marepuan pPEKOMEHIYETCS M3y4aTb B  IPOILECCE NPAKTUYECKOMN
NesTenbHOCTH. B0O3MOXHO BbIETICHHE OTAENBHBIX YPOKOB Ha peEHIeHHE 3aJad B CBSI3U CO
CIIOHOCTBIO aHayn3a Tekcra oOydaromumucsa ¢ 3IIP. Opranuuyeckoe eAMHCTBO MPAKTUYECKON U
MBICIIUTEIHbHON JIeATENBHOCTH OOy4aloUIMXcss Ha ypoKaxX XHMHUHU CHOCOOCTBYET MPOYHOMY U
OCO3HAHHOMY YCBOCHHIO Oa3MCHBIX XMMHUYECKHMX 3HaHMK W yMeHumid. Oco0oe BHHUMaHUE TPH
U3YYEHUM XHMHUU YAETSAETCSd HU3YYEHHIO «CKBO3HBIX» MOHATHH W (OPMHPOBAHUIO HAaBbIKA
CTPYKTYpPUPOBAaHHs MaTepHaa.

esun u 3agaumn U3yuyeHHus y4eOHOro npeamera « XuMHs»

Obwue yenu w3ydeHus ydeOHOro mpeamera «XHUMHS» TMpeacTaBieHbl B [IpumepHoit
paboyeil mporpaMMe OCHOBHOTO 001ero oopasoBanus. OHM aKTyaJU3UPOBAHBI C YUETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO O0IIero 00pa3oBaHusl, HAMPaBIEHHOCTH O0y4YeHHs Ha pa3BUTHE
Y caMOpa3BUTHE JIUYHOCTH, (GOPMUPOBAHUE €€ UHTEJUIEKTa U 001Iel KylIbTypbl. O0yueHHe YMEHHIO
YUUTBCSA U MPOJOJDKATH CBOE 00pa30BaHHE CaMOCTOSTEIbHO B HACTOSIIEE BPEMS SIBISETCS OJTHOM
U3 BOKHEHIINX QYHKIMNA YUeOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUN.

g obyuaromuxcs ¢ 3[IP, tak e, Kak ¥ 111 HOPMATUBHO Pa3BUBAIOLINXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO MPOTpaMMy, JOMUHHUPYIOIee 3HAaUeHHE MTPHOOPETAIOT
Takue yenu, Kak:

* (GopMuUpOBaHHE HWHTEUICKTYyalbHO pPAa3BUTONH JUYHOCTH, TOTOBOM K COTPYIHHUYECTRY,
CaMOCTOSITEIBHOMY ~TMPUHATHIO PEIICHUH, CHOCOOHOW aJanTUpOBaThCs K  OBICTPO
MEHSIOIIUMCS YCIOBHSM JKU3HH,

" HANpaBJICEHHOCTh OOyueHUs HA  CHCTEMaTHYeCKoe MPHUOOIICHHE  ydyalluxcs K
CaMOCTOSITEJIbHOM T03HABATEIbHOM JeATENbHOCTH, HAYYHBIM M MNPAKTHYECKUM METOAaM
MO3HaHUA, GOPMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CHOCOOHOCTEN K XUMUMU;

= o0ecreyeHHe YCIOBHM, CHOCOOCTBYIOIIMX TNPUOOpPETEHHI0 OOy4arollMMUCS — OIbITa
pa3HO0Opa3HOM AeATEIbHOCTH, TO3HAHUS M CAMOTIO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHLIUH ), UMEIOLUX YHUBEPCAIbHOE 3HAYCHUE ISl pa3IMUHBIX BUJIOB JIESITEIbHOCTH;

* (opMupoBaHue yYMEHHUH OOBACHATH U OLEHMBATh SIBICHUS OKPYKAIOIIEro MHpa Ha
OCHOBAaHUHU 3HAHUH U OMBITA, IOJYYCHHBIX MIPH U3YUCHUH XUMUMU;



* (opmupoBanue y 0Oy4aromuxcsi T'yMaHHUCTUYECKHX OTHOIICHWH, MOHMMAHUS LIEHHOCTH
XUMUYECKUX 3HAHUHU ISl BBIPAOOTKU SKOJIOTUYECKH 11eTIeCO00pa3HOro MOBEACHUS B OBITY U
TPYILOBOM JIEATEIBHOCTU B LEJIAX COXPAHEHHsI CBOETO 310POBbs U OKPYXKAIOLIEH IIPUPOJIHON
Cpensl;

" pa3BUTHE MOTHBALUHU K 00Yy4EHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIHHUTAHUIO HA
OCHOBE YCBOCHHS OOIIEYETOBEYECKHX IICHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npo(uIIs U HAPABICHHOCTH AajbHEHUIIeTro 00ydeHusl.

Kypc HampaBiieH Ha pelieHue CIeAylliuX 3a0a4, OOECHEeUMBAIOLIUX PEATU3ALUIO
JMYHOCTHO-OPUEHTUPOBAHHOTO H JESITEIHHOCTHOTO MOAX00B K OOYYCHHUIO XUMUHU O0YJarOUIIXCS
¢ 3[1P Ha ypoBHE OCHOBHOrO 0011€r0 00pa30BaHUSA:

* (opmupoBaHUE NEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEJCTABICHUN O BEIIECTBAX, UX
MPEBpAIEHUSIX U TPAKTHUYECKOM MPUMEHEHHWHU; OBJIAJICHUE TOHITHWHBIM amnmapartoM |
CHMBOJIMYECKUM SI3IKOM XUMHUH;

" OcO3HaHWE OOBEKTUBHOW 3HAUMMOCTH OCHOB XHMHYECKOW HayKd Kak o00jacTu
COBPEMEHHOTO  €CTECTBO3HAHMS, XHMHUYECKHX TPEBPAICHUH HEOPraHWYEeCKHX U
OpPraHMYeCKHX BEIIECTB KaK OCHOBBI MHOTHX SIBIICHHH >KUBOW W HEKUBOW IPHPOIBI;
yriTyOnieHue MpeCcTaBIeHUH O MaTepHaIbHOM €IMHCTBE MUPA,

" OBJAJCHHE OCHOBAMH XHMHUYECKOH T'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3HPOBAaTh U
OOBEKTUBHO OIICHWBATh JKM3HCHHBIC CHUTYallMH, CBS3aHHBIE C XUMHUEH, HaBBIKAMU
0e30macHOr0 OOpaIIeHusl C BEIIeCTBAMH, HCIOJIb3YeMBbIMH B TIOBCEIHEBHOW IKW3HH;
YMEHUEM aHaJIM3UPOBATh W IUIAHUPOBATH DKOJIOTHYECKH 0e30IMacHOe IMOBEICHHE B IENIX
COXpaHEHUS 37I0POBbS M OKPYXKAIOIIEH Cpe/ibl,

* (opmupoBaHWE yMEHHWI yCTaHAaBIWBATh CBS3M MEXIY pealbHO HaOIOnaeMbIMU
XAMUYECKHIMH SIBICHHSMH ¥ TIPOILECCAaMH, IMPOUCXOISMIIMMUA B MHKPOMHpPE, OOBSICHATH
IIPUYMHBI MHOTOOOpa3usl BELIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHUS, a
TaKXe 3aBUCUMOCTb IPUMEHEHHUS BEILIECTB OT UX CBOICTB;

" [pUOOpETeHHE OINbITa HCIOJIB30BaHMUA paA3IMYHBIX METOJOB M3YYEHHUs BEIIECTB,
HaOMIOAEGHUS 3a UX IPEBPALICHUSIMU IpU MPOBEICHUU HECIOKHBIX XUMHUYECKHUX
AKCIIEPUMEHTOB C UCIOJIb30BAaHUEM JIA0OPATOPHOTO 000PYI0BAHUS U TIPHOOPOB;

* (opMupoBaHHNe NPEACTABICHUIN O 3HAYEHUHM XUMHUYECKOW HAyKH M PELICHUH COBPEMEHHBIX
9KOJIOTMYECKHUX MPOOJIEeM, B TOM YUCIIE€ B IPEAOTBPAILEHUN TEXHOTEHHBIX M IKOJIOTHYECKUX
Karactpod.

OcoOenHocTn 0TOOpPA M agaNTAUM Y4eOHOI0 MaTepUaJia 1Mo XuMUM

O6yuenue yueOHOMY TmpeaMeTy «XHUMHs» HEOOXOJAUMO CTPOUTh Ha CO3/JaHUU
ONTHUMAJIBHBIX YCIIOBUM Ul YCBOCHHUS MTPOrpaMMHOTO MaTepuana ooydarouumucs ¢ 3[1P. bonbiioe
BHMMAaHHE JIOJDKHO OBITH yAENIeHO OTOOpy y4eOHOro Marepuaia B COOTBETCTBUU C MPUHIIUIIOM
JOCTYITHOCTH TPU COXpaHEHUU 00IIero 6a3oBoro ypoBHsA. OH JIOJKEH MO COJAEPKAHUIO U 00bEMY
ObITh aJanTUpPOBaHHBIM s oOydaromuxcst ¢ 3[IP B CcOOTBETCTBUM C HX 0OCOOBIMHU
oOpa3zoBaTenbHbIMH NOTpeOHOCTAME. ClieyeT 00JeryuTh OBIIaJICHHE MaTepHaioM 00y4JaroMMUCs
¢ 3IIP nmocpeacTBOM €ro AeTaqbHOTO OOBSICHEHHS C CHCTEMAaTHUYECKUM MOBTOPOM, MHOTOKPATHOMN
TPEHUPOBKOM B MPUMEHEHUH 3HAHUI C UCHOJIB30BaHUEM IPUEMOB aITOPUTMU3ALNY U BU3yaIbHBIX
orop, 00yueHus: CTPYKTYpUPOBAHHIO MaTepUaa.

Bonpiioe 3HadeHue Uisi MOJTHOIEHHOTO YCBOCHHS Y4eOHOTO MaTepuana MMeeT Omopa Ha
MEXIpPeIMETHBIC CBSI3U BOMIPOCOB, H3y4aeMbIX B IaHHOM Kypce, ¢ TAKUMH y4eOHBIMH MpeIMeTaMu
kak «['eorpadus», «Dusuka», «buonorus». [lo3Bonsis paccMaTpuBaTh OAMH U TOT K€ Y4EOHBIH
MaTepuan C pa3HbIX TOYEK 3PEHHs, MEXKIPEJAMETHbIE CBS3M CIOCOOCTBYIOT €ro Jyd4lieMy
OCMBICJICHHIO, 00JIee MPOYHOMY 3aKPETUICHHUIO MOTYYeHHBIX 3HAHUN U TPAKTUYECKUX YMEHHM.

[Ipy mOATOTOBKE K YpOKaM YyYHUTENb JOJDKEH MPEeAycMOTpPeTh (HOPMHUpPOBAHHE Y
oOydaronuxcs yMEHUW aHaTU3UpOBaTh, CpPaBHHUBATh, 0000IMIaTh W3y4yaeMblid MaTepua,



IUTAHUPOBATh NPEACTOSIIYI0 paboTy, OCYIIECTBIATH CaMOKOHTpPOJIb. HeoOXoIuMo MOCTOSHHO
CIIEIUTH 32 PAaBUIIBHOCTHIO PeueBOro opopMIIeHHS BhICKa3bIBaHUH oOyuaromuxcs ¢ 3I1P.

B cB3M Cc OCOOCHHOCTAMH TOBEACHUSH JeATeNbHOCTH oOydatomuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOIMM CTPOKAWUIIMIA KOHTPOIbh COOIOJCHUS
MIPAaBUJI TEXHUKU OE30MACHOCTH MIPU MPOBEACHUH JTa00PATOPHBIX pabOT B XMMUYECKOM KaOHHETE.

IIpumepHbie BuAbl AesiTeabHOCcTH oOy4yarommxcsi ¢ 3IIP, o0yciioBiaenHbie 0co0bIMU
o0pa3oBaTe/IbHBIMH MOTPEOHOCTSIMH U  o0ecleYdBalOIIMe OCMBICJICHHOE OCBOEHMeE
co/lep;KaHuM 00pa3oBaHus MO NMpeAMeTy «XUMMD)

Conepxanue BUAOB JesTeNbHOCTH oOydaromuxcst ¢ 3[1P Ha ypokax XUMHUHM onpezesnsercs
uX 0coObIMH 00pazoBaTebHBIMU MTOTpeOHOCTAIMU. [ToMuMo mmpoko ucnoas3zyemsix B OOIT OO0
o0mmx a7 BCeX OOYdYalOMIMXCSl BUIOB JEATEIHHOCTH CIIEAYET YCHIUTh BUABI ACATEIBHOCTH,
crenuuyuHbIe 17151 JAHHOW KaTeTOpUH OOYJarOIINXCS, JUIsi 0OECIIEYeHHSI OCMBICICHHOTO OCBOCHUS
coJiepkaHus oOpa3oBaHHUS MO MpPEIMETy: YCHJIEHHE MpPEeIMETHO-NIPAKTUYECKOM NEeSATENIbHOCTH C
aKTUBU3AIlME CEHCOPHBIX CHUCTEM; 4YepeJOBaHHE BUJOB JEATEIbHOCTH, 3aJCHCTBYIOLINUX
pa3IMyYHbIE CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepHalia C ONOpPOil Ha AITOPUTM; «IOLIArOBOCTH» B
M3Y4YEHUU MaTepuaja; HCIOJIb30BAHHUE JOIMOJIHUTENbHON BH3yalbHOW OMOpPHI (IJIaHBL, 0Opa3Iibl,
CX€MbI, II1a0JIO0HbI, onopHbele Tabmuipbl). s pazButua y obOydaromuxcs ¢ 3IIP ymenus nenath
BBIBOJIbI, (OPMHUpPOBAaHUS TPaMOTHOTO PEUEBOTO BBHICKA3bIBaHUS HEOOXOJAWMO HCHOJIb30BaTh
omnopHble cioBa M kiaumie. Ocoboe BHUMaHME CIEAYyeT YAETUTh OOYYEHHUIO CTPYKTYpUPOBAHHIO
MaTepuasa: COCTaBJIEHHE PUCYHOUYHBIX M BepOajbHBIX CX€M, COCTaBIIEHHWE TAOJUI], COCTaBJICHHE
KJIacCU(pUKauu ¢ O0003HAYEHHBIMU OCHOBAaHUSIMHM JUIsl KJIacCU(UKALMKW M HAMOJHEHUE HX
puMepaMu H Jip.

[IpumepHas TeMatnueckast 1 TepMHHOJIOrHYecKas Jekcrnka coorsercTsyeT OOIT OOO.

Jnst oOyuaronuxcst ¢ 3[IP cymiecTBEHHBIMU SIBIISIIOTCST TIPUEMBI PAOOTHI € JIGKCHYECKUM
MaTepuajioM 1o npeamerty. [IpoBoauTcs crnenuanbHas paboTa 10 BBEJICHUIO B aKTUBHBINA CIIOBaphb
oOyyaromuxcs COOTBETCTBYIOIEH TepMUHONOTMU. I3ydaemble TepMHHBI BBOJATCA Ha
MIOJINCEHCOPHOW ~ OCHOBE, 00fA3aTelbHa BU3yallbHAas MOAJEPXKKA, AITOPUTMBI pabOThl C
OIpe/IeIEHuEM, OTIOPHBIE CXEMBI IS aKTyalu3alui TEPMHUHOJIOTHH.

Mecto yueOHOro npeamMera « XuMHs» B y4eOHOM IIaHe

B cootBerctBun ¢ ®enepanbHbIM TOCYIApCTBEHHBIM OOpa30BaTENbHBIM CTaHAAPTOM
OCHOBHOTO 0O0mIero oopa3zoBaHusl y4eOHbBIH NMpeaMeT «XUMUS» BXOIUT B MPEIMETHYIO 00JIacTh
«EcTecTBeHHOHAyUYHBIE IPEAMETHI» U SBISETCS 00s13aTEIbHBIM 711 U3YYCHHUSI.

Y4eOHBIM UIaHOM Ha €€ n3y4eHue OTBeeHO 136 y4eOHBIX 4acoB — 1O 2 4 B HeAemo B 8 1 9
KJIaccaxX COOTBETCTBEHHO.

Cogepxanue ydeOHOTO MpeaMmeTa «XuMUs», MpeacTaBieHHoe B llpumepHoii paboueit
nporpamme, cootBerctByer PI'OC OOO, pazpabotano c¢ yuerom IlpumepHOoil oOcHOBHOM
00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa30BaHUs M0 y4eOHOMY MPEAMETY « XUMUS»,
cooTBeTcTBYeT [IprMepHO#l aganTHpOBaHHON OCHOBHOW 00pa30BaTENIbHON MPOrpaMMe OCHOBHOTO
oOmrero o6pa3oBaHus 00yJaIOLIUXCS C 3a/ICPKKON ICUXUYECKOTO PAa3BUTHSL.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEJJMETA «XUMUS»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B menom pesynpTaThl ocBoeHus oOydaromumucs ¢ 3[IP ydeOHOro mpeamera «XuMush»
JOJKHBI COBMAJATh C pe3yidbTaTaMH NPHUMEpPHOW paboyeil mporpaMmbl OCHOBHOTO OOIIEro
obpa3oBanus. Hanboiee 3HaYMMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBAIMS K O0y4EHHIO U 11eJIEHAIPAaBJICHHON [103HABATEIbHOMN JESITEIbHOCTH;

yCTaHOBKA HA OCMBICIIEHME JIMYHOIO OIBbITa, HAOMIOAEHMM 3a XUMHUYECKUMU
AKCIIEPUMEHTAMU;

OpHEHTAIIMs Ha IIpaBWJIa UHIUBUAYAIBHOIO U KOJUIEKTUBHOTO OE30MAaCHOIO MOBEACHUS MpU
B3aUMO/ICHICTBUM C XUMUYECKUMHU BELIECTBAMH U COEIMHEHUSIMU;

MIPaKTUYECKOE M3yueHue mpodeccuil U TpyAa pa3iIMyHOTO poja, B TOM YHCJIE HAa OCHOBE
MPUMEHEHMSI U3y4aeMOro MPEeIMETHOrO 3HaHUs (HanpuMep, 1ab0paHT XUMHUYECKOTO aHalln3a);

yBa)K€HHE K TPYy U pe3ybTaTaM TPYJIOBOM JESTENBbHOCTH;

TFOTOBHOCTh K OCO3HaHHOMY IIOCTPOCHHIO JAJIbHEWIIEW WHAWBUAYATbHON TPACKTOPHUH
0o0pa3oBaHUs Ha OCHOBE OPUEHTUPOBKHU B MUpe npodeccuil u npodeccCHoHaNbHBIX IPEAIOUYTEHUH,
YBa)XUTEIBHOTO OTHOLLIEHUS K TPY.LY;

OCO3HAHHE CBOETO MOBEJIEHUS C TOUKH 3PEHUSI ONACHOCTU UM 0€30MacHOCTH Ui ceOs Hin
JUIS OKPYKAIOIINX;

OCHOBBI ~ JKOJIOTMUECKOM  KYJIbTYpbl, COOTBETCTBYIOUIEH COBPEMEHHOMY  YPOBHIO
9KOJIOTMYECKOTO  MBIIUIEHUS, MPUOOpETEeHHWE  ONbITa  JKOJOTMYECKH  OpPHUEHTHPOBAHHOMU
MPaKTUYECKON JeSITEIbHOCTU B dKU3HEHHBIX CUTYAIUIX;

OCO3HAHHE TMOCIEACTBUI M HENpUATHE BPEAHBIX INPUBBIUEK (YIMOTPEOJICHHS aIKOTOJIs,
HapKOTHUKOB, KYpeHHs) U UHBIX (popM Bpeaa st PU3NUECKOTO U ICUXUYECKOTO 310POBbSI;

MPUHATHE PElIeHUI B XKU3HEHHOW CHTyallUM Ha OCHOBE IEPEHOCa IMOJYYEHHBIX B XOJIE
00y4eHHS 3HAHHUI B aKTYaJIbHYIO CUTYAIMIO, BOCTIONHAThH AeUIIUT HHPOpMAInK;

FOTOBHOCTh OTOMpPAaTh M UCHOJB30BaTh HYXHYIO HHGOpPMAlMI0O B COOTBETCTBUM C
KOHTEKCTOM >KU3HEHHOM CUTYalIUU.

METANIPEAMETHBIE PE3YJIbTATbI

Ogniadenue yHugepcanbHbIMu yueOHbIMU NOZHABAM ETIbHBIMU OCUCH BUAMU:

BBISIBJISIT IPUYHHBI U CIICICTBUS TIPOCTBIX XUMHYECKHX SIBJICHUH;

OCYIIECTBIISITh  CPaBHEHUE, KIACCH(PHKAIMIO XUMHUYECKUX BEIIECTB IO 3aJlaHHBIM
OCHOBAHHUSIM M KPUTEPUSM JUIsl yKa3aHHBIX JIOTHUECKHUX OTEpaIuii;

CTPOMTBH JIOTUYECKOE CYXKJIEHHE TIOCIEe MPEIBAPUTEIILHOTO aHaliu3a, BKIIOYAOIICe
YCTaHOBJICHHE MTPUYMHHO-CJICICTBEHHBIX CBSI3EH;

BBISBIIATh JAe(OUIUTBI MH(GOPMAIIMH, JaHHBIX, HEOOXOIUMBIX Il PEIICHHUS MOCTaBJICHHOU
3ajauu;

peoOpa3oBbIBaTh HHGOPMAIUIO U3 OJHOTO BUAA B APYroi (TaOiuIly B TEKCT U IIp.);

CO3/1aBaTh, TMPUMEHATh U MPEOOPA30BBIBATH 3HAKA M CHMBOJIBI, MOJCIH W CXEMBbI JUIS
pelieHns yueOHbIX U MO3HABATEIBHBIX 33/1a4 C MOMOIIBIO Mearora;

C TIOMOIIBIO TeJarora MPOBOJUTH XUMHUYECKUN OMBIT, HECIOXKHBIA HSKCIEPUMEHT, s
YCTAaHOBJICHUSI OCOOEHHOCTEH O0O0bEeKTa U3yYeHHUs, MPUYUHHO-CIEICTBEHHBIX CBs3ed W
3aBUCHUMOCTEN 00BEKTOB MEX Iy CO00I;

C MOMOIIBIO0 TIelarora WiIH CaMOCTOSITENbHO (HOpMYIUpOBaTh 0OOOIIEHUS U BBIBOJIBI 110
pe3ynbTaTaM MpOBEICHHOTO HAOIIOCHHUSI, OTIBITA;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE XUMUYECKUX MPOIIECCOB M UX MOCIEICTBUS;

WCKaTh WA OTOMpPATh HHPOPMAIIUIO WU JaHHBIE U3 UCTOUYHUKOB C YUETOM MPEIOKEHHON



y4eOHOI 3a/1a41 U 33/1aHHBIX KPUTEPHUEB.

Osnaodenue yHugepcanbHoimu YUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHGUAMU:

OpraHu30BBIBaTH y4yeOHOE B3auMoJeiicTBHe B Tpymnmne (ompeneniarb oOmue LeiH,
pacrpenensiaTh POy, I0TOBApUBATHCS APYT C APYTOM U T. 11.).

C TIOMOIIBIO TEJarora WM CaMOCTOSTEIBHO COCTABIISATh YCTHBIC W MUCHBMEHHBIE TEKCTHI C
MCTOJIb30BAHNEM HIUTIOCTPATUBHBIX MATEPUAIIOB JUIA BBICTYIJICHUS NIEPE]] ayIUTOPHEH;

OpPraHu30BBIBATh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO NESTEIBHOCTh C YYUTEIEM WU
CBEPCTHHKAMHM; PadOTaTh WHIAMBHIYAIbHO M B TPYIIE: HAXOAWUTH OOIIEe pelIeHHe W pa3pemiaTh
KOH(QUIMKTBI Ha OCHOBE COIJIACOBAHMS TIO3MLIMH H ydYeTa HHTEPecoB; (OPMYyIHUpPOBATH,
apryMEHTHPOBATh M OTCTaUBATh CBOE MHEHHE;

OIICHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOMMH TPOIYKT, NPUHUMATH M pa3AeisaTh
OTBETCTBEHHOCTD U MPOSBIISITH TOTOBHOCTH K MPEJOCTABICHUIO OTYETA Iepe]] TPYIIION.

Osnaodenue yHugsepcanbHolMu Y4eOHbIMU PECYyIAMUGHBIMU OCTICH GUAMU:

oOHapyxuBaTh W (OPMYIHpPOBATh Y4YEOHYIO MpOOJIeMy, OMNPENENiTh Iellb y4eOHOM
NeSATeITbHOCTH;

BJIAJIETh OCHOBAaMH CaMOKOHTPOJISl, CAMOOIICHKH, TPUHATHS PEUICHUH W OCYIIECTBIICHHS
OCO3HAHHOTO BBIOOpA B y4EOHOU M MO3HABATEIHLHOU JIEATETLHOCTH;

COOTHOCHTH CBOM JICUCTBHS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISTh KOHTPOJb
CBOCH [ESITETHbHOCTH B TPOIECCEe JOCTIDKEHHS pe3yibTara, ONPENeNsATh CIOCOObI JEHCTBHIA B
paMKax MpeaIoKEHHBIX YCIOBHI U TPeOOBaHUN, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHH C
M3MEHSIOIIENCS CUTYalluEeH;

JIaBaTh aJICKBaTHYIO OI[CHKY CHTYAIlUH | MpeIaraTh IJIaH ee N3MECHEHMS,

MPEIBHUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHHKHYTH IIPH PEIICHUN YIeOHOH 3a1a4u;

MMOHUMATh PUYHHBI, TT0 KOTOPBIM HE OBLI IOCTUTHYT TPEOyEeMBIH pe3yabTaT ACITeIbHOCTH,
OTIpEeIeNATh O3UTUBHBIE U3MEHEHUS U HalpaBJieHUs, TpeOyrolue JanbHenei padboTsl;

OCO3HAHHO OTHOCUTBHCA K IPYTOMY YeJIOBEKY, €r0 MHEHHUIO.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pe3ylbTaTOB [0 OCBOCHHUIO O00S3aTENbHOTO COJICpKaHMS,
YCTaHOBJICHHOTO JAHHOM MPUMEPHOU paboveil mporpaMMoO, BBIJCIISIOT: HAYIHbIC 3HAHUS, YMECHHUS
U crocoObl AeHCTBUH, crienupuyeckue 1 yieOHOTO mpeaMera « XUMHUs, BUIbI JeSITeIbHOCTH 110
MOJIyYE€HUIO HOBOTO 3HAHUS, €r0 MHTEPIpETaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUIX:

. MPE/ICTAaBJICHHE O 3aKOHOMEPHOCTSIX U TI03HABAEMOCTH SIBJICHUM TMPUPOIDI,
MOHMMaHHe OOBEKTHBHOW 3HAYMMOCTU OCHOB XMMMYECKON HAayKh Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KylIbTYphl M MPAKTHUUECKOH MJEsITeNbHOCTH 4YelIOBEeKa B
YCIOBUSAX COBPEMEHHOTO OOIIECTBa; MOHUMAHHE MECTa XUMUU CPEIU JPYTUX €CTECTBEHHBIX HAYK;

o BIIaJICHHE OCHOBAMH TMOHSATUHHOTO ammapaTa ¥ CUMBOJUYECKOTO SI3bIKa XUMUHU IS
coctaBieHusi GopMya HEOPraHMUECKUX BEIIECTB, ypaBHEHUN XMMUYECKUX peakuuil (C omopoi Ha
QITOpUTM y4eOHBIX ACHCTBHIA); BlaJeHHe OCHOBaMU xumuueckoi HoMeHknaTypel (IUPAC wu
TPUBUAIBHON) U YMEHHUE WHCIIOIb30BaTh €€ Ui pelleHus y4eOHO-TO3HABATENbHBIX 3a7ad C
MIOMOIIBIO0 YYUTENIS; YMEHUE HUCIIOIb30BaTh MOJIEIH Uil OOBSICHEHHS CTPOCHUSI aTOMOB U MOJIEKYJ
10 AITOPUTMY C OTIOPOl Ha ONpEAENIECHNUS;

. MPEACTABICHUE O CUCTEME XMMHMUYECKMX 3HAHMM M YMEHHUE C MOMOIIBI0 YUUTENS
MIPUMEHATh CUCTEMY XUMUYECKUX 3HAHUU JUIsl YCTAHOBJIEHUS B3aMMOCBSI3€M MEXYy H3Y4ECHHBIM
MaTepuaJoM U TpHU TOJYy4YEHUU HOBBIX 3HAHUI, a TakKe B MPOLIECCE BBINIOTHEHUS Y4eOHBIX
3aJlaHu# ¥ NPpU paboTe C HICTOYHUKAMH XUMHYECKON MH(POpMAIH, KOTOpask BKIIOYAET:

BOKHEMININE XUMHYECKHE TOHATUS: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, BEIECTBO,
MPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJHAS U HEOJHOPOJHAS CMECh, OTHOCUTEIbHbIE aTOMHAs U



MOJIEKYJIIpHAs MAacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIA 00bEM, OKCHUJI,
KHCJIOTA, OCHOBAaHHUE, COJIb (CpemHssl), XMMHUYECKas pEaKIHs, PEaKIUU COCIUHEHUsS, PEeaKlnu
pa3NOKEHUs, pEeaKkIuH 3aMeIleHHs, peakuuu oOMeHa, TeruioBod 3(dekr peakuuu, 5K30- U
SHIOTEPMHUUECKUE PEaKLUU, pPacTBOpP, MaccoBas JOJs XUMHUYECKOIO 3JIEMEHTa B COEIUHEHMH,
MaccoBasi J0JIsl U MPOIEHTHAas: KOHLEHTPAIMs BEIeCTBa B PaCTBOPE, SIAPO aTOMa, JICKTPUUYCCKUI
CJIOM aroma, aTOMHasi OpOUTallb, PaJUyC aTOMa, BAJIEHTHOCTb, CTEIEHb OKUCICHUS, XUMUYECKas
CBSI3b, JJIEKTPOOTPHUIATEIHHOCTD, MOJSPHAS W HEMOJsApHAs KOBAJICHTHAs CBsI3b, MOHHAs CBS3b,
METaJUIMYeCKasi CBsI3b, KpUCTAJUIMYECKash pemieTka (aToMHas, HWOHHAs, MeTa/InyecKas,
MOJIEKYJIIpHAsi), HMOH, KAaTHOH, AHHUOH, OJJICKTPOJIUT U HE DOJICKTPOJUT, 3ICKTPOIUTHUYECKAS
JTUCCOIMAIMSA, PpEaKIMd HOHHOTO OOMEHa, OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCJIUTEIb W BOCCTAHOBHUTENb, OKHUCICHHE U BOCCTAHOBIIEHHE, JJIEKTPOJIM3, XHMHUYECKOE
paBHOBecHE, 00paTUMbIE 1 HEOOPATUMbIE PEAKIIUU, CKOPOCTh XUMHYECKON peakiny, KaTaau3aTop,
npenenbHo gonyctumMas koHuentpauus (I111K), koppo3us Meranios, CIjIaBsbl;

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXpaHEeHHs Macchl, [lepumomnueckuii 3akoH
. . MenneneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo;

TEOPUH XUMHUU: aTOMHO-MOJICKYJIIpHAsL TEOPHsI, TECOPUSI FIEKTPOJIUTUUECKON TUCCOIIHAIINH,
a TaK)Ke TPEJICTABJICHHS O HAyYHBIX METOJaX IO3HAHHS, B TOM YHCJIE SKCIEPUMEHTAIBHBIX U
TEOPETUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUEHUST XUMUYECKUX PEAKIUH;

. MPEACTABICHUE O TMEPHUOJIMUYECKON 3aBHCUMOCTH CBOWCTB XMMHYECKUX DJIEMEHTOB
(pamuyc aroma, DSJIEKTPOOTPUIIATEIHOCTH), TMPOCTBIX M CJOXKHBIX BEIIECTB OT TOJIOXKEHUS
aneMeHTOB B llepuoanueckoil cucteme (B ManbIX MEpHOJaX U TJaBHBIX MOATPYIIax) U
AIIEKTPOHHOTO CTPOEHHUS aTOMa; YMEHUE OOBSICHATH CBSI3b MOJIOKEHHS deMeHTa B [lepuoanueckoit
CHUCTEME C YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XHMMHYECKHUX DJIEMEHTOB (COCTaB H
3apsn sapa, o0llee 4YHCIO 3JIEKTPOHOB), PACIpPENENICHUEM 3JIEKTPOHOB [0 JHEPreTUYECKUM
YpOBHSIM aTOMOB MEPBBIX TpPeX IMEPHOJOB, Kalus U KalblMs; KJIacCU(UIUPOBATH XUMHUYECKUE
AJIEMEHTHI C OMOPOM Ha ompenesieHns (U3NYECKOTO CMBICTIA IMU(PPOBBIX JAHHBIX MEPUOIUYECKON
TaOJINIBL;

. yYMEHHE KJIACCU(PHUIIMPOBATh XMMHUYECKHE AJIEMEHThI, HEOpPraHMUECKHUe BEUIeCTBa U
XMMHYECKHE PEaKIUHU C OMOpOil Ha CXEMBbI, OMpEAeNsATh BAJICHTHOCTb W CTENEHb OKHCIIECHUS
XUMHYECKUX DJIEMEHTOB, BHJ XHMHUYECKON CBSI3W W THUI KPUCTANIMYECKOW CTPYKTYpHl B
COCIMHEHUSX, 3aps]] UOHA, XapaKTep CpeAbl B BOJHBIX PacTBOpaX BEUIECTB (KHCIOT, OCHOBAHMIA),
OKHUCJIUTEIb U BOCCTAHOBUTEJNb 110 AITOPUTMY YUEOHBIX NEHCTBUIA;

. YMEHHE XapaKTepHU30BaTh C ONMOPOIl Ha cxeMy (U3HUECKHUEe U XMMHUYECKHUEe CBOICTBa
MIPOCTBIX BEUIECTB (KUCIOPOJ, 030H, BOJIOPO, IpaduT, anMas, KpeMHUH, a30T, Gochop, cepa, XJiop,
HaTpuH, KaJWd, MarHud, KaJbIMH, aJIIOMUHUHN, KEJIE€30) M CJIOXKHBIX BEIIECTB, B TOM YHCJIE HX
BOJHBIX PAcTBOPOB (BOJA, aMMHAK, XJIOPOBOJOPOJ], CEPOBOJOPOJ, OKCHUIBI U THUAPOKCHJIBI
metaoB I - I[TA rpymnm, amomunus, menu (1), munka, sxenesa (II u 1), oxcuasr yraepoaa (II u
IV), xpemuus (IV), azora u dochopa (III u V), cepst (IV u VI), cepuucras, cepHas, a30THCTas,
azoTHas, pocdopHasi, yroiabHas, KpeMHHEBas KUCIOTA U UX COJIN); ONMUCHIBATh C ONIOPOM Ha IUJIaH U
KITIOYEBBIE CJIOBA; YMEHHE MPOTHO3MPOBATh M XapaKTepPH30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOCHUS TOCJIE MPeIBapUTEIHLHOTO aHaiM3a MOJ PYKOBOJCTBOM II€/Iarora,
MPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB, BO3MOKHOCTH IMPOTEKAHUS XUMHUYECKUX
MIPEeBpPAIEHUN B Pa3IMYHBIX YCIOBHSX, BIMSHUE BEHIECTB U XUMHUUYECKUX MPOILIECCOB HA OPraHU3M
YEJIOBEKa U OKPYXAIOLIYI0 TPUPOIHYIO CPENY;

o YMEHHE COCTaBJIATH IO OO0pa3lly, CXeMe, aJIropuTMy Y4eOHBIX JeWCTBUN
MOJIEKYJISIpHbIE M HMOHHBIE YpaBHEHHS peakuuid (B TOM 4YHCIIE peakluuid HOHHOTO OOMEHa W
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUil), WUIIOCTPUPYIONINX  XHMHUYECKHE CBOMHCTBA
H3YYEHHBIX KJIACCOB / IPYI HEOPTaHUYECKHUX BEIIECTB, a TAKXKE MOTBEPKIAIOIINX TeHETHUSCKYIO
B3aMMOCBSI3b MEXK]Ty HUMU;



° YMEHHE BBIYUCISTh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MacChl BEIIECTB,
MacCCOBYIO JIOJIO XMMHYECKOTO 3JIEMEHTa B COCTUHEHHUH, MAaCCOBYIO OO BEIIECTBA B PacTBOPE,
KOJIMYECTBO BEIIECTBA W €ro Maccy, o0béM ra3oB C Omopodl Ha oOmue (opMymbl; YMEHUE
MPOBOJUTH PACYETHl MO YPABHCHHSIM XMMUYECKUX PEAKIMA M HAXOJIUTh KOJMYECTBO BEIICCTBA,
00BEM M Maccy pearcHTOB WM MPOIYKTOB PEAKIIMU C OMOPOM Ha o0Opasel, aaropuTM y4eOHBIX
JIeHCTBHIA;

° BIIQJICHHEC OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHUS (HAOIIOJICHUE, M3MEpPCHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHNE) TP H3YyUCHHH BEUISCTB M XUMUYCCKUX SIBJICHHA C OMOPOH Ha
QITOPUTM y4eOHBIX NCHCTBHH; yMeHHE CPOPMYTUPOBATH MPOOIEMY H MPEAIOKHTh IYyTH €€
pElIeHHs C MOMONIBIO TIeIarora; 3HaHWe OCHOB 0€30TacHON pabOThl C XMMHUYCCKUMH BEIICCTBAMH,
XUMUYECKOH TOCYI0H U JIa0OPaTOPHBIM 000PYI0BAHUEM;

° HaJIMYMe TMPAKTUICCKUX HABBIKOB IUIAHUPOBAHUS M OCYIICCTBICHUS CJICIYIOIINX
XUMHYECKUX DKCIIEPUMEHTOB TOJI PYKOBOJICTBOM YUHUTENS C OOCYXKJICHHWEM IUIaHa paOOThI WU
cOoCTaBJICHUEM TaOJIUIIBI:

W3YYCHHE U ONHMCAaHUe (PU3HIECKUX CBOKCTB BEIIECCTB;

03HAKOMJICHUE C PU3NICCKIMH U XUMHYCCKUMH SIBIICHUSMU;

OTIBITBI, WILTIOCTPHUPYIOIINE TPU3HAKY POTEKAHUS XUMHUYECKUX PEAKITUH;

M3YYCeHHE CITIOCOOOB pa3JIeIICHUsI CMECEH;

MOJTy4eHHUE KUCIIOPO/Ia M H3YICHHE €T0 CBOKCTB;

MOJTy4EHHUE BOJIOPOA U U3YUEHUE €T0 CBOWCTB;

MOJTyYEHHUE YIIIEKHCIIOTO T'a3a U U3YYEHHUE er0 CBOWCTB;

MOJTyYeHUE aMMHUaKa ¥ U3y9deHHUE er0 CBOWCTB;

MIPUTOTOBJICHUE PACTBOPOB C OMPEJICIICHHON MacCOBOM JI0JIeH PaCTBOPEHHOTO BEIECTBA;

HCCIIeIOBAaHUE U OTIICAHUE CBOMCTB HEOPraHUYECKHX BEIIECTB PA3IMYHBIX KJIACCOB;

MPUMEHECHHE MHAUKATOPOB (JJaKkMyca, METUJIOpanka U GeHondTanenHa) sl OmpeaeIeHIs
XapakTepa cpeiibl B paCTBOpPax KUCIIOT U MIEI0UEH;

M3y4YeHUE B3aUMOJICUCTBHUS KUCIOT C METAJNIaMU, OKCHUIAMHU METAJJIOB, PACTBOPUMBIMH U
HEPaCTBOPUMBIMH OCHOBAHUSIMH, COJISIMU;

MOJTy4eHUE HEPACTBOPUMBIX OCHOBAHHIA,

BBITECHEHHE OJTHOTO METaJlJIa APYTUM M3 PAacTBOPa COJIH;

rccaeaoBaHue aM(pOTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHHUS U IIUHKA,

pelieHne SKCIePUMEHTAIBHBIX 3a1ad 1Mo TeMe «OCHOBHBIE KJIACChl HEOPraHHMYECKHX
COCIUHEHMIDY,;

pelieHne SKCIIePUMEHTAIBHBIX 33/1a4 10 TeMe «DJIEKTPOTUTHIECCKAs JUCCOIHAIIIS,;

perieHne SKCIePUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelme HeMeTallIbl U UX COCTMHCHUS;

pelieHne SKCIIePUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelIe MeTauibl U UX COSTUHEHUS;

XUMHYECKHE SKCIIEPUMEHTHI, UIUTIOCTPUPYIOIINE MPU3HAKU MPOTEKaHUs peaKuuid MOHHOTO
o0OMeHa;

KaueCTBEHHbIC pPEaKIMM Ha MPUCYTCTBYIOUIME B BOJHBIX PACTBOpPAX HOHBI: XJIOPHI-,
Oopomua-, noaua-, cynbdar-, pocdar-, kapOOHAT-, CUIMKAT-AHUOHBI, THIPOKCHU]I-UOHBI, KATHOHBI
aMMOHHUS, MarHus, KaJbllns, aTIOMUHHMS, XKese3a (2+) u xkenesa (3+), meau (2+), IUHKa;

YMEHHE TPEACTaBIATh PEe3ylbTaThl JKCIepUMEHTa B (opMe BBIBOJOB, JI0Ka3aTEIbCTB,
rpaduKkoB U TAOIUIL U BBISBIATH IMIUPUIECKHE 3aKOHOMEPHOCTH;

. BIIaJICHUE TIPaBHJIaMU O€30MacHOTO OOpaIleHUs! C BEIIeCTBAMHU, MCIIOJIb3yeMbIMH B
MOBCEIHEBHON JKM3HHM, a TakXKe IpaBUIaMU TOBEJICHHS B IeNAX COepeKeHUs 3I0pOBbS U
OKpY)Kalollel MPUPOJHOU cpefpl; MOHMMaHHE Bpeda (OMAacHOCTH) BO3ICHCTBHS Ha KHUBBIC
OpraHU3Mbl OTPEEICHHBIX BEIIECTB, a TAaK)XE CIOCOOOB YMEHBIICHHUS M TMPEAOTBPAILCHUS HX
BPEJHOTO BO3JACUCTBUA; TOHWMAHUE 3HAYEHUS KUPOB, OENKOB, YIIEBOJOB MJs OpraHu3Ma
YEIIOBEKA;



° BJIaACHHUC OCHOBaMU XUMHYECKOM T'paMOTHOCTH, BKHIO‘IaIOH_Ief/'I YMCHHUE IIPABUIIBHO
HCIIOJIb30BATh M3YYCHHBLIC BCIICCTBA M MaATCpHAJIbI (B TOM 4YHUCIIC, MHUHCPAJIBHBIC YI[O6PGHI/I$I,
METaJyIbl U CIUIaBbl, IPOAYKTHl IMEPEPAOOTKH HPUPOJIHBIX HCTOYHHUKOB YIJIEBOJIOPOAOB (yIii,
MIPUPOJTHOTO Ta3a, HePTH) B OBITY, CETBLCKOM XO3SIMCTBE, HAa MPOWU3BOJICTBE; YMECHHE MPUBOIUTH
IMPUMCEPHI IPAaBUJIbHOTO UCIIOJIB30BaAHUS N3YUCHHBIX BCIICCTB U MATCPHUAJIOB,

° YMCHHUEC YCTAaHABJIIMBATL CBA3W MCKAY PCaJIbHO Ha6JIIOI[aeMLIMH XUMHYCCKUMH
ABJICHUAMHU MW IIpoHcCCaMu, IMPOHUCXOAAIIMMH B MAKpO- WU MHUKPOMHPC, OOBSICHSTD IMPHUYNHBI
MHOFOO6pa3I/I$[ BCIICCTB; YMCHHC HHTCIPUPOBATH XUMHWYCCKUC 3HAHWA CO 3HAHHUAMHU OPYTIUX
Y4eOHBIX MPEAMETOB C TIOMOIIIBIO TIE/Iarora;

. npecTaBicHue o chepax MpodheCCHOHATBLHONW NEITEILHOCTH, CBSI3aHHBIX C XUMHCH
U COBPCMCHHBIMU TCXHOJIOTMAMH, OCHOBAHHBIMH Ha JOCTHUIKCHUAX XUMHYECKOH HAayKH; HAJIAYHC
ombITa paboOTHl C Pa3IMYHBIMH HCTOYHMKAMH WHGOPMAIMK IO XUMHUHU (HAYYHO-TIOMYJISpHAs
nuTepaTrypa, CIOBapH, CIPAaBOYHHUKH, WHTEPHET-PECYPCHI) C OMOpPOM Ha aJfOPUTM: YMEHHE
00BEKTUBHO OILICHUBATh I/IHq)OpMaHI/IIO 0 BCHICCTBAX, HUX IMPCBPAIICHUAX W MPAKTUYCCKOM
MMPUMCHCHUU.

TpebGoBanusi Kk mMpeIMeTHbIM pe3yJibTaTaM OCBOeHHSI y4eOHOro mpeamera «XuMHS»,
pacnpejeseHHbIe 10 roamM 00y4eHHs

Pe3ynbTarel mo rogam GopMyIHpPYIOTCS O MPUHIMITY 100aBJIEHUS HOBBIX PE3YJIbTaTOB OT
rojga K rofgy, yK€ Ha3BaHHbIE B MPEABIAYIIMX TOJax IO3UIUH, KaK IPAaBWIO, JOCIOBHO HE
MOBTOPSIIOTCSA, HO YYUTHIBAIOTCS (pEe3yNbTaThl OYEpPEAHOr0 Troja MO YMOJYAHUIO BKIIIOYAIOT
pe3yNbTaThl NPEABLAYIINX JIET).

9 KJIACC

pacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHATHH: XHUMHYECKHHA OJIIEMEHT, aTOM,
MOJIEKyJla, WOH, KAaTHOH, AaHHWOH, WPOCTOE BEUIECTBO, CJOXXHOE BEIIECTBO, BAJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, CTENEHh OKUCIICHUS, XHMHUYECKas pEaKlus, XUMHUYECKash CBS3b,
menioeou 3¢hghekm peakyuu,Mollb, MOJISIPHBIA O0BEM, PACTBOP; DJICKTPOJUTHI, HEIIIEKTPOJIUTHI,
ANIEKTPOJIMTHYECKAs JUCCOLHMAIMS, pPEaKIUd HWOHHOTO OOMeHa, KaTauu3aTop, Xumuueckoe
pasHosecue, obpamumble U HeOOpamumbvle peaKyuu, OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIINH,
OKHCITUTEIb, BOCCTAHOBHTEJb, OKHCICHHE W BOCCTAHOBICHHE, AQJIOTPONHS, aM(pOTEPHOCTS,
XUMUYECKasl CBSI3b (KOBAJCHTHAs, HOHHAS, METAJUTNYECKas), KPUCTALUTUYECKAs! PEIIETKA, KOppo3us
MEmanios, Cniasvl, CKOPOCHb XUMUYECKOU peakyuu, TPEISIbHO OIMyCTUMAs KOHIICHTPAIUS
(ITAK) BemecTBa;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUH (CM. 1. 1) W MPUMEHATH
9TH MOHSATHUS TIPU ONTUCAHUU BEIIECTB U MX MPEBPALICHUN;

WCIIOJIb30BaTh 3HAKU W CHMBOJIBI Ui (DUKCAIIMHM PE3YJIbTATOB HAOJIFOJCHHM, COCTaBICHUS
dbopMyn BEIIECTB ¥ YpPaBHCHHMM XHMHYCCKMX PEaKIMW, 3aliCH JaHHBIX YCJIOBUH 3ajad.
Hcnonb3oBatk 0003HaueHusI, uMeromuecs: B [lepuoauueckol cucreMe M TabiIuile pacTBOPUMOCTH
KHCJIOT, OCHOBaHHI U COJICH B BOJIC JUISI BBITIOJTHCHUS 3a/IaHU.

OTIPENIENATh BaJCHTHOCTh M CTCIICHb OKHCICHHS XMMHUYECKUX 3JICMEHTOB B COCIUHCHHUSX
Pa3IMYHOTO COCTaBa; MPUHAICIKHOCTh BEIIECTB K OMPEICIEHHOMY KJIACCY COCIMHEHUHN C OMOpOn
Ha OTpEJeNeHUs, B TOM YHCJIE CTPYKTYPHUPOBAHHBIC;, BHJbI XUMUYECKOW CBS3U (KOBaJECHTHA,
WOHHAsI, METAJJTNYeCKasi) B HEOPraHMYEeCKUX COSAMHEHUSX; 3aps]] UOHA 10 XUMHUYECKON dopmyrie;
XapakTep Ccpelbl B BOJHBIX PAacTBOpax KHUCIOT M INEJIOYEH, mun Kpucmauiiuueckou peuémku
KOHKPEMHO20 8eujecmed;

packpsiBath cMbicn [lepuomuueckoro 3akona [I.M1. MenaeneeBa W JeMOHCTPUPOBATh €roO
MOHUMAaHHE: OnuUcCvLIBams U Xapaxkmepuzosams TabmudHylo ¢opmy Ilepuoanueckoit cucTEMBI
XUMHYECKUX DJIEMEHTOB: pa3iuyaTh MOHATUS «riaBHas monarpymma (A-Tpymma)» u «rnoOodHas



noarpynna (b-rpynmna)», Mansle W OoJblIME NEPUOIBI; coomHOCUumb OOO3HAUYEHHUS, KOTOpBIE
UMEIOTCS B IEPUOJUYECKON TalyMle, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB
XUMUYECKUX AJIEMEHTOB (COCTaB M 3aps]l A1pa, 00IIee YuCiIo 3IEKTPOHOB U paclpesieieHue ux 1o
AIIEKTPOHHBIM CIIOSIM); 00BACHAMb OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKHX
JIEMEHTOB U HX COEAMHEHMH B MpeAesax MajblX NEPUOJOB M IVIABHBIX MOATPYHI € Y4ETOM
CTPOEHUS UX aTOMOB;

KJIacCU(UIMPOBATh XWMHUYECKHE DJIEMEHTHI; HEOPTraHWYECKHE BEIIECTBA; XWMHUYECKHE
peaknuu (TI0 YMCITy U COCTAaBY YYacCTBYIOUIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3P QEKTy, 10
M3MEHEHHUIO CTENEHEeH OKUCICHUSI XUMUYECKUX 3JIEMEHTOB) C ONIOPON HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOMIME U CeNU(UUIECKUE XUMUYECKHE CBONCTBA BEIIECTB
Pa3IMyYHbIX KJIaccoB, MOATBEPKIas ONUCAHUE IMPUMEpPaMH MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C OIIOPOU HA CXEMBI;

COCTaBJIATh YPABHEHMS JJIEKTPOJUTHYECKON AUCCOLMALUM KHCIOT, IIEJIOYEed U COJIEH;
MOJIHBIE W  COKpAILEHHBbIE YypaBHEHUS pPEaKUM MOHHOro OOMEHa; ypaBHEHHUS peaKlHid,
MOATBEPKIAIOLIUX CYIIECTBOBAHUE M'€HETUUECKOM CBSI3U MEX/1y BEILIECTBAMU PAa3IMYHBIX KJIaCCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUNd  MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKIUii;

MIPOrHO3UPOBATHCBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HX CTPOEHHS; BO3MOXHOCTHU
MPOTEKAHUSI XMMHUECKUX MPEeBpallleHni ocie NpeABapUTEIbHOI0 00CYKIEHHS C ITeJaroroM;

BBIYHCIISATH OTHOCUTENBbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO Macchl BELIECTB; MAaCCOBYIO JIOJTIO
XMUMHUYECKOTO dJeMeHTa 1o ¢opMyse COEAMHEHHUS; MAacCOBYIO JIOJII0 BEUIECTBAa B PAacTBOPE;
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEaKI[My C OMOPOil Ha alropuUTM;

ClIeOBaThIIPaBUIaM  MOJIb30BAHMA  XMMHUYECKOW  mocyaoll U 1abopaTopHBIM
o0opynoBaHUEM, a TaKKe MpaBHiiaM OOpallleHusl C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU
10 BBIIOJHEHHUIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB 10 MOJIYYEHHUIO U COOMPAHHIO Ta3000pa3HbIX
BEIIECTB (aAMMHAKa U YIJICKUCIIOTO Ta3a);

IIPOBOJIUTh PEAKLUH, MOATBEP)KAAIONINE KAaYeCTBEHHBI COCTaB pa3IM4YHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOPUA- OpOoMHUI-, HOOUA-, KapOoHaT-, ¢ocdar-, CHIUKAT-,
cynb(}ar-, THAPOKCU-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX METANIOB, IPUCYTCTBYIOLIUE
B BOJIHBIX PaCTBOPAaX HEOPraHUYECKUX BEIECTB;

IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHOW JESITEeNbHOCTH — aHajiu3 M CUHTE3,
CpaBHEHHE, 00OOIIeHNEe, CHUCTEMATU3alMI0, BBISBICHHE MPHUUYMHHO-CIEJCTBEHHBIX CBA3EeH — UId
W3Yy4YCHUsl CBOMCTB BEILECTB M XMMMYECKUX PEAKLUI; €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS —
HaOJr0IeHNE, U3MEpEeHHe, MOJICIMPOBAHUE, FKCIIEPUMEHT (peaJIbHbIM U MBICIICHHBIH ).



COJEPKAHUME YYEBHOT' O IIPEJIMETA «XUMUWS»

9 KJIACC
BemecTBo 1 XuMH4YecKasi peakuusi
[lepuoanueckuii  3aKoH. Ilepuonnueckas  cucTteMa  XUMHUYECKMX  DJIEMEHTOB

. U. MengeneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB XUMMYECKHX
AJIEMEHTOB TMEPBBIX TPEX NEPHUOIOB, Kallus, KajblMs W UX COCAUHEHUU B COOTBETCTBHUHU C
TI0JIOKEHUEM 2JIEMEHTOB B [lepruoueckoit cucreMe U CTpPOCHHEM UX aTOMOB.

CtpoeHue BelecTBa: BHUIbl XHMHUUYECKOW CBSI3U. THIBI KPUCTAUIMUECKUX PEHIETOK,
3ABUCUMOCb C8OLICINE eueCmBa OM MUuna KpUCMAIIU4eCcKol peuémKu U 6Uu0a XUMU4EeCKoU C8A3U.

Knaccudukamuss w HOMEHKJIATypa HEOPraHWYECKMX BEIIECTB (MOKIyHApOIHAs U
TpUBHAJIbHAS)). XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IUYHBIM KJaccam
HEOPraHUYECKNX COCAMHEHUH, TeHeTUYECKast CBSI3b HEOPTaHMUYECKUX BEIECTB.

Knaccudukamnuss XuMUYeCKUX peakiuil 1Mo pa3JudHbIM NpHU3HaKaM (110 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PEKTy, 0 M3MEHEHUIO CTENEHEW OKUCICHUS
XUMUYECKHX OJJIEMEHTOB, TIO 00pamumMocmu, Hno Y4acmuio Kamaiuzamopa). IK30- U
SHIOTEPMUUECKUE PEaKIUH. Tepmoxumuueckue ypagHeHus.

Ilouamue o cxopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvlx u HeoOPAMUMBIX
xumuyeckux peakyusx. Ilonamue o 2comoceHHbIX U 2emepoceHHbIX peakyusx. Ilonamue o
Xumuyeckom pasHosecuu. CmeweHue Xxumuueckoeo pasnosecusi. Daxkmopwvl, 6ruAOWUE HA
CKOPOCMb XUMUYECKOU PeaKyuul U NOJOHCEHUE XUMULECKO2O PABHOBECUSL.

OKHCIIUTENTFHO-BOCCTAHOBUTEIBHBIC  PEAKIIUM, DJICKTPOHHBIM OallaHC OKHCIUTEIHHO-
BOCCTAaHOBUTENbHON peakiuu. (CocTaBieHHE YpaBHEHUNW OKHUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopuss  ANEKTPOTUTUYECKOW  THCCOLMAIIMU. DJIEKTPOJIUTHUYECKAsT ~ JTUCCOLIMAIS.
DNEeKTPOJIUTHl U HEdJIEKTPOodUThl. KaTuoHsl, aHUMOHBL. Mexanuzm oOuccoyuayuu eeujecms c
PA3TUYHBIMU 6UOaMU Xumudeckou ceazu. Ilonamue o cmenenu ouccoyuayuu. CUIbHBIE U cladble
AIIEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHSA TPOTEKAaHUS PEaKIMd MOHHOTO OOMEHa 10 KOHIIA.
[TonHble ¥ coKkpalI€HHbIE HOHHBIE YPaBHEHHUS peakiuil. XUMUYECKHe CBOMCTBA KUCIOT, OCHOBAaHUM
U coliel B CBEeTe MpeAcTaBleHUN 00 sJekTponuTudeckol nuccommanuu. Cpeaa pacTBopa.
KauecTBeHHbIC peakiuyi Ha KaTUOHBI U aHUOHBL: XJIOPUA-, OPOMUI-, MO -, CyabdaT-, kKapOoHaT-,
CHIIMKAT-, (hocdaT- aHMOHBI; THJIPOKCH/I-MOHBI; KATUOHBI AMMOHHUS, MarHus, Kajablus, alllOMUHUSA,
xenes3a (2+) u (3+), meau (2+), IUHKA, TPUCYTCTBYIOLINE B BOJIHBIX PACTBOPAX.

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMIJICHHE C MOJENSIMU KPUCTAIUIMUECKUX PpPelEToK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTauioB (rpadura u anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpHsl); UCCIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peakIu OT BO3IACHCTBHUS
pa3nuyHbIX (AKTOPOB; HCCIEIOBAHUE AIIEKTPOINPOBOJHOCTH PAaCTBOPOB BEIIECTB, Ipoliecca
JUCCOIMALMU  KHUCJIOT, INeJoYe u cojied (BO3MOXKHO UCIOJIb30BAHUE BHUIEOMATEPHAIIOB);
MIPOBEJICHHUE OIBITOB, WUTIOCTPUPYIOIIMX MPU3HAKA MPOTEKaHUs peakUuid HOHHOro OOMeHa
(oOpazoBanue ocajka, BbIEIECHUE ra3a, 00pa3oBaHUE BOJbI); OMBITOB, HILTFOCTPUPYIOIIUX MTPUMEPHI
OKHUCJIUTETHHO-BOCCTAHOBUTENBHBIX pPEaKIUil (TOpeHHe, pPEeaKIHH pa3iokKeHHs, COCIUHEHUs);
pacrno3HaBaHUE HEOPTraHWYECKUX BEIIECTB C OMOIIbIO KAYECTBEHHBIX PEAKIIUN HAa HOHBI; PEIICHUE
AKCMEPUMEHTAIBHBIX 3a/1a4.

HeMeTtanasl M X cCOeTHHEHUS

O6ma51 XapaKTCpUCTUKa TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA AaTOMOB, XapPaKTCPHBIC
CTCIICHU OKHCJICHHUA. CTpOCHI/IC )51 (bHSI/II-ICCKI/Ie CBOMCTBaA MMPpOCTBIX BCIICCTB — TaJOT'CHOB.
XHUMHUYECKHE CBOMCTBA Ha MpuMeEpe XJjopa (B3aHMOHCﬁCTBHC C MCTalylaMH, HEMETallllaMUu —



BOJIOPOJIOM U KHCIIOPOIOM, wenouamu). XaopoBogopos. ConsHast KUCIOTa, XUMHYECKHE CBOICTBA,
noxyyeHue, IpUMEHEHUE. [leticmsue Xiopa u X10po8ooopood Ha opeanuzm derosexd. Baxueimme
XJIOPUJIBI U UX HAXO0XIACHUE BIPUPOJIC.

OOmast xapaktepuctuka dyeMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTpPOEHHsSI aTOMOB
KHCJIOPOJa U Cepbl. XapaKTepHbIE CTEIICHH OKUCICHHUS.

Crpoenne u (puznyeckre CBOWCTBA MPOCTHIX BEIECTB — KUCIOPOJa U Cepbl. AJJIOTPOITHBIE
MOJM(UKAIIMK  KUCIOpOJa W Ccephl. XHUMHUYECKHE CBOWCTBAa cepbl (B3auMOJIEHCTBHE C
HemMemaniamu— BOJIOPOJIOM U KUCIOPOIOM, METAJUIAMHU, KOHYEHMPUPOBAHHBIMU A30MHOU U CEPHOU
kucromamu). CepoBOJOPOJ: CTpOoeHHE, (PU3MYECKHE U XUMHYECKHE CBOWMCTBA (KUCIOTHBIE H
BOCCTAHOBHTEJBbHBIE CBOWCTBA). OKCHABI CEPhl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas
KHCJIOTA: PU3MUECKUE U XUMUYECKHEe CBOKCTBA (00mue u crierpduueckue). Conm cepHON KUCIIOTHI,
KadecTBEHHasi peakius Ha cynbdar-uoH. CepHUCTas KUCIOTa. Xumuueckue peakyuu, nexcauwjue 8
OCHOBE NPOMBIWIEHHO20 CNnocoba nonyuenus cepHou Kuciomvl. HaxoxnaeHue cepbl U e
coenmuHeHU B mpupoje. [IpuMeHeHue cepbl U ee COSIWHEHUW B OBITY W B IPOMBIIUICHHOCTH.
Xumuyeckoe 3aepssHeHue OKpydcarouelt cpedvl COOUHEHUAMU cepbl (KUCIOMHble 00XHCOU,
3aepsazHenue 8030YXa U 6000EM08B), CHOCOObI €20 NPedoMBPaAUjeHUsL.

OO6mras xapaktepuctuka meMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB a30Ta U
dbocdopa, xapakTepHbI€ CTETIEHH OKUCIICHHUSL.

A3oT, pacmpocTpaHeHWe B Tpupojae, (UMYECKHEe W XUMHYECKHE  CBOICTBA
(B3amMOJIeHiCTBIE C METAIUIAMH M HEMETAJUIAMH - KUCIIOPOJIOM | BOJOpoaoM). KpyroBopoT a3ora B
npupoae. AMmuak: (U3MYECKHE M XMMHMUYECKHE CBOMCTBa (OKHCIIEHHWE, OCHOBHBIE CBONCTBA
BOJHOTO pacTBOpa), noayyenue u TpuMeHeHne. CoOJIM aMMOHHWS: COCTaB, (U3WYECKHE U
XAUMUYECKHE CBOMCTBA (pa3NoKeHne, B3aUMOJISHCTBHE CO TIeJ0oYaMHu), TpuMeHeHne. KauectBenHas
peakius Ha MOHBI aMMOHHMSI. A30THasI KUCIIOTa, €€ (PU3MUYecKre u XUMUIeCKHe CBoWcTBa (o0mme u
cnenuduueckue), nonyyenue. Hutparel (paznoxenue). Asorucras KucioTa. Mcmonas3oBaHue
HUTPATOB W COJIEH aMMOHHMSI B KauyeCTBE MUHEPANbHBIX ynoOpeHuil. Xumuueckoe sacpssneHue
OKpydicaroweli cpeodbl COeOUHEHUAMU a30ma (KUCTOMHbIE Q0HCOU, 3acps3HEHUe 8030yXd, NOUEbl U
8000EMO08).

dochop, arromponuvie mooupuxayuu docgopa, hu3MUECKue M XUMHUYECKHE CBOMCTBA
(B3auMozelicTBUE C MeETallIaMH, HEMETalNIaMHU, KOHYEHMPUPOBAHHLIMU A30MHOU U CepHOU
kuciomamu). Oxcun ¢ocdopa (V), oprodochopHas kuciaora: (GU3NYECKHE U XUMUUYECKHE
CBOMCTBa, nonyuenue. Ilonamue o MunepanbHuiX YOoopeHusax: numpamol u ¢pocgamul. [lonamue o
KoMnaeKcHbviX yoobpenusx. OOmas xapakTtepucTuka 3jeMeHToB I[VA-rpymmbel. OcoOeHHOCTH
CTpOEHUSI aTOMOB YIJIepoJa U KpeMHHUs. BalleHTHOCTh U XapaKTepHbIE CTENIEHN OKUCIICHUS aTOMOB
yriaepoja u KpeMHus. PacipocTpanenue yriepoa B IpupoJie, XapakTepHble CTEIIEHH OKUCICHHUS.

VYrinepon, amiorpomHble Moaudukanuu (rpadgur, ammas), (GU3NYECKHe U XUMHYECCKUE
CBOMCTBA MPOCTHIX BEUIECTB (B3aUMOJICHCTBUE C METANIAMHU, HEMETAIIAMU, KOHYEHMPUPOBAHHBIMU
asomnou u cepuou Kucromamu). Apncopobuusa. Kpyrosopor yrmepoma B mpuponae. OKcupisl
yriaepoaa, ux (U3MYECKMe W XUMHUYECKHE CBOICTBa, MOJY4YE€HHWE U MPUMEHEHUe, ACWCTBHUE Ha
OpraHu3M 4eJoBeKa. JKolo2uueckue npoobiemsl, césizaHuvie ¢ okcudom yenepooa(lV); eunomesa
2100aNbHO20 NOMeNneHUs KIUMama, NapHukogvli 3¢ggexm. YTolbHAs KUCIOTAa U €€ COJH, UX
¢busznueckue M XUMUYECKHE CBOWCTBA, nonyyeHue u npumeneHue. KauecTBeHHash peakiusl Ha
KapOoHaT-uoHKI. Vcnonbp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO34MCTBE.

OO6uue mpencraBaeHust 00 0COOEHHOCTSIX COCTaBa U CTPOEHUS OPraHUYECKUX COECTUHEHUH
yriaepoaa (Ha MpUMepe MeTaHa, dTUJICHA, dTaHOJa, YKCYCHOM KUCIOTHL. X cocmas u xumuyeckoe
cmpoenue. Knaccuguxayusa opeanuveckux eewjecms. IloHATHE O OHOJOTHYECKH Ba)KHBIX
BEI[ECTBAX: JKMpaX, OenmKax, YyrieBoJaXx — M HX POJU B JKU3HU 4YeloBeKa. MamepuanvHoe
€OUHCMBO OP2AHUYECKUX U HEOPSAHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckue W XUMHYECKHME CBOWCTBA (Ha TpUMEpe B3aMMOJCHCTBHS C



MeTaJUIaMU B HEMETAIIaMH), noayyeHue u npumeHerne. Coedurnenus kpemnus 8 npupooe. Odowue
npeocmasienus 06 oxcude kpemuusa(lV) u xpemmuuesou kuciome. Cunuxamel, @uzuueckue u
Xumuueckue ceoucmea, NoayyeHue u npumeHeHue 6 Oblmy, NPOMbIUIEHHOCMU (8 MeOUYUHCKOL,
9NEeKMPOHHOU, CMPOUMENbHOU U Op.). Baowcuetiwue cmpoumenvubvie Mmamepuanvl. Kepamukd,
cmekno, yemenm, 6emoH, scene3obemoH. Ilpobremvl 6€30nACHO20 UCNONL308AHUS CIPOUMNMENbHBIX
Mamepuanos 8 NOBCEOHEGHOU HCUIHU.

XUMHUYECKUN ODKCIIEPUMEHT: H3ydeHHE O00pa3loB HEOPraHMYECKUX BEUIECTB, CBOWCTB
COJITHOW KHCJIOTHI, TPOBEJICHHE KAueCTBEHHBIX pEaKIUil Ha XJIOPHI-MOHBI W HaOIroJeHue
NPU3HAKOB HX MPOTEKAHUs; OMNBITHI, OTpa)karomue (QHU3MYEeCKHe W XUMHUYECKHE CBOWCTBA
raJloTeHOB M MX COCIUHEHHWU (BO3MOYKHO HCIOJb30BAHHWE BHCOMATEPUANIOB); O3HAKOMIICHHE C
oOpa3iaMu XJIOpUIOB (TAJTOTEeHUIOB); O3HAKOMJICHHE C OOpa3laMu cepbl M €€ COCIUHEHUSIMU
(BO3MO’KHO MCIOJIb30BAaHUE BUJIEOMATEpPHAIOB); HAOMIOACHUE TIpoliecca 00yrauBaHus caxapa Mo
NeMCTBHEM KOHIEHTPUPOBAHHOM CEpHOI KUCIOThI; U3yY€HNE XMMUYECKIX CBOMCTB pa30aBiIeHHOM
CEpHOI KHCIIOTHI, TIPOBEICHNE KaUYeCTBEHHON peakIy Ha Cylb(aT-noH 1 HaOMIOIeHHE MTPU3HAKa
e€ MpoTeKaHus; O3HAKOMJIEHHE C (PU3MYECKMMH CBOWCTBaMM a30Ta, ¢pocdopa U UX COEIUHEHUMN
(BO3MOKHO HCIIOJIB30BAHUE BHJIEOMATEPUANIOB), 00pa3liaMHu a30THBIX U (OCPOPHBIX YAOOpEHUI;
MOJIyYeHHE aMMHaKa W W3YYEeHHE €ro CBOWCTB; MPOBEJICHHWE KAaYeCTBEHHBIX PEaKIHid Ha HOH
aMMOHUST W ¢ocdaT-MOH W U3yUYEHHE TPU3HAKOB WX TMPOTEKaHUs, B3aMMOJICHUCTBUE
KOHIICHTPHUPOBAHHON a30THOW KHCIIOTHI C MEJbI0 (BO3MOKHO HCIOJIb30BAaHHUE BHUICOMATEPHAIIOB);
M3ydeHHe MOJIeNiell KPUCTAIUIMYECKUX PEIIETOK anMasa, rpadura; 03HAaKOMIIEHHE C TPOI[ECCOM
azicopOMy  pacTBOPEHHBIX BENIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOHCTBOM NPOTHBOTA3a;
MOJTYYeHHE YTJICKUCIIOTO Ta3a W W3yYeHHE €ro CBOWCTB; MPOBEJCHWE KAaUYECTBEHHBIX PEaKIUil Ha
KapOOHAT- U CHIINKAT-NOHBI M U3yYeHHE TIPU3HAKOB UX MPOTEKAHM; 03HAKOMIICHHE C TIPOIYKIHEH
CHJIMKATHOW TPOMBINIJICHHOCTH, pEIICeHHEe SKCIIEPHUMEHTANFHBIX 3a1ad 1o TeMe «BaxHeinmme
HEMETAILIbl U UX COCIUHEHUS.

MeTaajabl 4 UX COeAMHEHHS

OO0mrasi xapakTepUCTUKAa XUMHUUYECKHUX DJJIEMEHTOB — METAUIOB HAa OCHOBAaHUU UX
noJjioxxenus B [lepuoandeckoit cucreMe xumudeckux aneMeHToB J[. . MeHneneeBa u cTrpoeHus
atoMoB. CrtpoeHue MeTauioB. MeTtajuiMyeckas CBSA3b U METAUIMYECKas KpUCTaIMyecKas
peméTka. DJEKTPOXUMHYECKUU psiJi HaNpsHKeHUH MeTamioB. Du3Myeckue U XUMHUYECKHE
CBOWCTBAa METAUIOB (B3aUMOJEHCTBUE C KHCJIOPOJOM, BOJOH, KucioTamu). Obwue cnocodwvl
nonyyenuss memannos. Ilonsamue o Kopposuu mMemanios, OCHOBHble CNOCOOLL 3auumsl UX Om
koppozuu. Cniasvl (cmanv, uyeyH, OWPANIOMUHUL, OpPOH3a) U UX NpUMeHeHUe 6 Ovimy U
NPOMBIULIEHHOCMU.

[[lenounbie MeTasuibl: nojoxeHue B Ileproanueckoil cucteMe XUMUYECKUX 3JIeMeHTOB [l
N. MenneneeBa; crpoenue aromoB. Haxoxxnenue B mnpuponae. PU3MYECKUE U XUMHUYECKHUE
CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCHIbI U THAPOKCUIBI HATpHUs U Kanus. [IpuMeHeHne
IIEIOYHBIX METAJIOB U UX COCANHECHUH.

[IlennouHO3eMeNnbHBIC METAJIIBI MAarHUN M KaJbliMii: nosioxkeHue B [lepronnueckoil cucreme
xuMuueckux snemeHtoB J[. M. MeHaeneeBa; CTpO€HUE MX aTOMOB; HAxXOXKJIECHHE B MPHUPOJIE.
duszndyeckue W XMMHYSCKHE CBOMCTBAa MarHus M Kanblusg. Bakueiinmme coenuHEHHS KalabIUs
(okcua, TUIPOKCU, CONH). JKécmKrocmb 800bl U CHOCOObI €€ YCmpaHeHUs.

Amomunuil: nonoxenue B Ilepuoanueckoil cucreme xumudeckux saemeHtoB /Jl. U.
MeneneeBa; CTpoeHHE aTOMa; HaxoxKJeHue B npupoje. dusznueckne M XUMUYECKHE CBOMCTBA
amoMuHMS. AM(OTEpHBIE CBOMCTBA OKCH/IA ¥ TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenne B  Ilepmonnueckoi  cucreMe  XMMHUYECKHX  3JIEMEHTOB
. 1. MenneneeBa; cTpoeHuE aroma; HaxoxJeHue B mnpupoae. Dusnyeckne U XUMUUYECKHE
CBOMCTBa keJe3a (B3auMoIeCTBUE C METalIaMH, KHCIOTaMH U coyisiMu). OKCHUIBI, THAPOKCHIIBI U
conu xxene3a(Il) u sxeneza(Ill): cocras, cBOMCTBA U noyyeHue.



XUMHUUYECKUH HSKCHEPUMEHT: O3HAKOMJIEHHE C O0pa3llaMd METaJUIOB M CIJIaBOB, HX
(GU3NYEeCKUMU ~ CBOIMCTBaMHU; H3YYEHHE  pE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
MCIIOJIb30BAHME BHUCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHJA KaJblMsg M HATPHUS
C BOJIOM (BO3MOXXHO HMCIOJIb30BAaHUE BUAECOMATEPUANIOB); MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJBI;
mmpolecca TOPEHMsI JKele3a B  KHUCIOpojae (BO3MOXKHO MCIOJIb30BAaHUE BUAECOMATEPUAJIOB);
IMPHU3HAKOB MPOTCKAHUA KAaYCCTBCHHBIX peaKuHﬁ Ha HMOHBI (MaFHI/ISI, KajJdblusi, aJIOMUHHA, IUHKA,
xene3a(Il) u xenesa(lll), memu(Il)); HaOMOIEHNE U ONKMCAHHUE TPOIIECCOB OKPANTMBAHUS TUTAMEHU
MOHAMM HATpHs, KaJlid U Kajablus (BO3MOYKHO MCIIOJIb30BAHME BUJIEOMATEPHAIIOB); UCCIIEI0BAHNE
aM(i)OTepHI)IX CBOMCTB ruapoKCcruaa AJITOMUHU A n TUApOKCHU A IITUHKA, peIICHNC
OKCIICPUMCHTAJIbHBIX 3aJia4 110 TCME «Baxxneimme MeTaaiIbl ¥ UX COCIUHCHUA.

Xumusn u okpyscarowan cpeoa

Hosvie mamepuanvr u mexuonocuu. Bewecmea u mamepuanvl 6 noceoHesHOU JHCUHU
yenosexa. Xumus u 30oposve. bezonacnoe ucnonv3osanue eewjecms u XUMUYECKUX peaxkyuii 6
ovimy. Ilepsasi nomowb npu Xumuyeckux oxcoz2ax u ompaenenusx. OCHO8bl IKOI02UYECKOU
epamomuocmu. Xumuueckoe 3acpsA3HeHue OKpyxcawoujeli cpeovl (npeoenvhas O0onycmumas
KoHyenmpayus eéewgecme — IJ[K). Ponb xumuu 6 pewieHuu 2K0102udecKux npooiem.

Ilpupoounvie ucmoyHuku y2ne8000po008 (yeoib, NPUpoOHblll 2as, Hegmbv), NPOOYKMbL UX
nepepabomxu, ux poisb 8 Ovimy U NPOMbLULTEHHOCTIU.

Xumuueckuil sKcnepumenm: uzyduenue obpasyos mMamepuanos (CMmekio, cCniagbl Memasios,
noaumMepHvie Mamepuavl).

MexnpeamerHblie CBSI3U

Peanmusanus MeXINpeaMETHBIX CBS3€W NMpPU M3YyYEHWHM XUMHH B 9 Kilacce OCYIIECTBISETCS
4yepe3 UCIHOJb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSTUH, TaK M MOHATHH, SBILIOIIUXCS
CHUCTEMHBIMH JJIS1 OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOuire ecTecTBEHHO-HAYUHBIE TIOHATHS: HAy4YHbIM (pakT, rUNoOTE3a, 3aKOH, TEOPHs, aHAJIU3,
CHHTE3, KilacCuUKalMs, MEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIEPUMEHT, MOJEIHPOBAHHUE,
U3MEpEHUE, MOJIENb, IBJICHUE, TAPHUKOBBIA A3(PEKT, TEXHOJIOT s, MATEPUAIIBI.

®usnka: Marepus, aToM, 9JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIWJ, W30TOIBI,
paiMOaKTUBHOCTb,  MOJIEKYJA,  JIEKTPUYECKMH  3aps], IMPOBOJHUKH,  IOJIYIIPOBOIHUKH,
IUAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TeJO, 00BEM, arperarHoe COCTOSIHUE BEIeCTBa, Ias,
pacTBOp, pacCTBOPUMOCTh, KPUCTAJUIMUYECKAsl PEIIETKa, CIUIAaBbl, (PU3MUECKHE BEITUYMHBI, €AUHUILIBI
U3MEpPEHUs, KOCMUUYECKOE NPOCTPAHCTBO, TUIaHETHI, 3B€31b1, CoJHIIE.

buosorus: QortocuHTes, AbIxaHue, Ouocdepa, IKOCUCTEMA, MUHEpaJbHbIE YIOOpEeHHUs,
MHUKPODJIEMEHTBI, MAKPOJIEMEHTBI, IMTATECIIbHBIC BEILECTBA.

I'eorpadus: atmocdepa, ruapochepa, MuHepabl, TOpHbIE HOPO/IbI, OJIE3HBIE UCKOTIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

BbinosHeHHe NpakKTHYECKUX padoT

IIpu npoBeseHUN MPAaKTUYECKON pabOThl KaKblil €€ 3Tall BBIIOJIHAETCS 00yJarolUuMUCs ¢
3[IP BmecTe ¢ yuuTenem U IOJ €ro pykoBoAcTBOM. Ha nocke 00s3aTenbHO BBIBEIIMBAIOTCS
IpaBUIa TEXHUKH 0E30MaCHOCTH, COOTBETCTBYIOIIME JAHHOMY BUAY PaOOThI, aeTcs MpaBUIIbHAS
3amuch (GopMya M yKasblBaeTcsl Liedb mpoBeneHus paboTel. Ilpu HeoOXoaumocTH naeTcs
BU3YaJIbHBI QJTOPUTM BBINIOJHEHUS 33JaHHsA. DTO CIIOCOOCTBYET OCO3HAHHUIO OOYYaroIUMUCS
BBITIOJIHSAEMBIX JIEHCTBUN U TIOJYYEHHOIO pe3yibTaTa.

IIpuMepHbIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPHAJILI 0 XUMHH
Jis opraHM3alMy MPOBEPKH, y4eTa M KOHTPOJIS 3HAHMM OOYyYarolIMXcs IO IMpeaMeTy
MPEeJYyCMOTPEHBl KOHTPOJbHbIE pPabOThl, CaMOCTOSTENIbHBIE pPAa0OThHI, 3aueThl, MNPAKTUUYECKUE



pabotsl, TectupoBaHue. OIHUM U3 METOJOB KOHTPOJS PE3yIbTaTOB OOyueHHs OOydaromMXCs C
3IIP siBisieTcss METOJ] OJIMBAPHUATUBHOTO HKCIIPECC-TECTUPOBAHUS ¢ KOHCTPYUPYEMBIMH OTBETAMH.
Ero oTnMuuTensHBIMU YepTaMU SIBJISIFOTCS ONIEPAaTHUBHOCTbD, BBICOKAsl CTETEHb WHAMBUIYAIN3aLUU
3HaHUH, CPABHUTEIILHO MaJIbI€ 3aTPAThl BPDEMEHHU U TPY/a Ha MMPOBEPKY OTBETOB 0OYUYAIOIIUXCH.

Hns  oOywaromuxcs ¢ 3[IP  BO3MOXXHO wu3MeHeHHE (QOPMYIUPOBKM 3aJaHUN Ha
«TIOLIArOBYIOY», aJaNTalys MPeaaracMoro o0yJaromemMycs TeCTOBOrO (KOHTPOJIbHO-OLEHOYHOTO)
MaTepHualia: MCIIOJIb30BaHUE YCTHBIX U MMChbMEHHBIX MHCTPYKIMHA, YIPOIICHNE UIMHHBIX CIO0KHBIX
(GOpMyIHPOBOK HMHCTPYKIMM, peIIeHHEe C OHNOpOH Ha airopuT™, oOpasel, HCIOIb30BaHUE
CIPaBOYHON MH(pOpPMALUK.



I[MoypouHoe MiIaHupoOBaHMeE

n/n

Tema ypoka

KoaudecTBO 4acoB

DJIeKTpOHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

Bcero
padoTbI

KoHTpoJbHbIE

IIpakTHYeckue
padoTsI

[Tepuoanueckuii
3aKOH.
[Tepuonnueckas
CUCTEMA XUMHUYECKUX
anemenTtoB /l. W.
MenneneeBa

bubmmoreka [{OK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
XUMHUYECKUX
3JIEMEHTOB MEPBbIX
TPEX NEPUOJI0B

bubmmoreka [{OK
https://m.edsoo.ru/00adb6b6

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUIeCKUX
BEIIIECTB

bu6moreka [IOK
https://m.edsoo.ru/00adh7e2

Buner xumnueckoit
CBSI3U M THUIIBI
KPUCTAJUTHYECKIX
pEemETOK

bu6moreka [IOK
https://m.edsoo.ru/00adbac6

KontponbHas padoTa
Nel no teme
«IToBTOpEHUE U
yriyOJieHue 3HAaHU’
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kiaccay

Knaccuduxkarus
XUMHYECKUX
peakuuii mo
pa3InYHBIM
MIPU3HAKaM

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

[TonsaTue o ckopocTu
XUMHYECKOM
peakuuu. [lonstue o
TOMOTEHHEIX U
reTEePOreHHBIX
peakLmsIxX

bu6mmoreka [JOK
https://m.edsoo.ru/00adbhe9a

IlongaTue o
XUMHYECKOM
PaBHOBECHH.

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

@akTOpBI, BIUSAIOIINAC

Ha CKOpPOCTh
XUMHYECKON
peakuuu u
IIOJIOKCHUE
XUMHUYECKOT0
paBHOBECHsI

OKHUCIINTEIIBLHO-
BOCCTAaHOBUTEJbHBIE
peaxiuu

bu6mmoreka [{OK
https://m.edsoo.ru/00adcade

10

Teopus
BIEKTPOJIUTUYECKON
JIMCCOLIMAIIAH.
CunbHbIe U ci1adbie
DJIEKTPOJIUTEI

bubmmoreka [{OK
https://m.edso0.ru/00adcd68

11

HNoHHbIE ypaBHEHUS
peakuui

bubmmoreka [{OK
https://m.edso0.ru/00add448

12

XnuMuyeckme
CBOIICTBA KHCJIOT U
OCHOBaHHI B CBETE
Mpe/ICTaBIeHU 00
AIEKTPOJTUTAYECKON
JIACCOIHAIIAH

bu6moreka [IOK
https://m.edsoo.ru/00add5d8

13

XuMudeckue
CBOMCTBA COJICH B
CBETE
MpeACTaBICHUI 00
AIEKTPOJTUTUYECKON
JIUACCOIHAIIH

bu6moreka [IOK
https://m.edsoo.ru/00add8b2

14

ITonsarue o
TUPOJIU3E COJICH

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4

15

O060011eHuEe U
CUCTEMAaTHU3AINA
3HaHUU

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12

16

IIpakTrueckas
pabota No 1.
«Pemenne
9KCIIEPUMEHTAIIbHBIX
3a/1a4»

bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

17

KontponbHas padoTa
Ne2 o Teme
«ONEeKTPOIUTUYECKAS
JIMCCOLTAIIHS.
XUMHYECKHE
peakuuu B
pacTBopax»

bu6mmoreka [JOK
https://m.edsoo.ru/00addec0

18

Oo1as

bu6nmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XapaKTepUCTUKA
raJIor¢HOB.
XHUMHUUECKHE
CBOICTBA Ha
MPUMEPE XJI0pa

https://m.edso0.ru/00addfe2

19

XJI0pOBOJOPOL.
ConsiHas KUCIIOTA,
XUMHUYCCKHUEC
CBOIICTBA,
MOJIy4eHHE,
IIPUMEHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

20

[IpakTnueckas
pabota Ne 2 o Teme
«Ilomyuenne
COJISSHOM KHCIIOTBHI,
HU3y4eHUE e€
CBOMCTB»

bubmmoreka [{OK
https://m.edsoo.ru/00ade348

21

Breramcnenns mno
YpaBHEHUSAM
XUMHAYECKUX
peaKkuui, eciii OJuH
W3 PEareHTOB JIaH B
N30BITKE

bu6moreka [IOK
https://m.edsoo.ru/00ade488

22

Oo61mas
XapaKTEPUCTHKA
351eMeHTOB VIA-

TPYIIIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

23

ANIOTpOIHBIE

MO (DUKAITUN CEPHI.
Haxoxnenue cepbl u
€€ coeIMHEHN B
MIPUPOJIE.
XuMudeckue
CBOICTBA cephl

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

24

CepoBojopos,
CTPOCHHE,
(dbuznvecKue u
XUMHYECKUE
CBOMCTBaA

bubmuoreka [JOK
https://m.edso0.ru/00ade802

25

OKcubl Cephl.
CepHas kuciora,
¢buznyeckue u
XUMUYECKUE
CBOMCTBA,
MIPUMEHEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

26

XUMHYECKHE
peaKkuuu, JIeKaInue B
OCHOBE

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MIPOMBILIIIEHHOTO
crioco0a MmoTy4yeHus
CEpPHOM KHUCIIOTBHL.
XUMHUUYECKOe
3arpsi3HEHue
OKpYKaroLIEen CpeJibl
COCIMHEHUSIMU CEPBI

27

Breraucnenne
MacCOBOM JIOJIH
BBIXO/Ia MPOIYKTa
peakiuu

bu6mmoreka [{OK
https://m.edsoo.ru/00adec8a

28

Oobmas
XapaKTepUCTHUKa
2J1eMEHTOB VA-
rpynmnsl. A3oT,
pacnpocTpaHeHue B
pUpoOJE,
¢buznueckue u
XUMHYECKHE
CBOWCTBA

bubmmoreka [{OK
https://m.edso0.ru/00adecab

29

AMMMak, ero
¢buznueckue u
XUMUYECKUE
CBOMCTBA, MOJTYyYEHHUE
Y IPUMEHEHHE

bu6moreka [IOK
https://m.edso0.ru/00adf004

30

[IpakTrnueckas
pabota Ne 3 o Teme
«ITonyyenue
aMMuaka, u3yuyeHue
€ro CBOMCTBY

bu6moreka [IOK
https://m.edso0.ru/00adf180

31

A30THAas KUCJIOTa, e€
(buznveckue u
XUMHYECKHE
CBOICTBa

bu6mmoreka [JOK
https://m.edsoo.ru/00adf306

32

Hcnonrs3oBanne
HUTPATOB U COJICH
aMMOHHS B KQUECTBE
MUHEPaTbHBIX
yoopeHuil.
XUMHUYECKOe
3arpsi3HEHUE
OKpYKaroLIen CpeJibl
COCIMHEHUSMH a30Ta

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

33

docdop. Oxenn
docdopa (V) u
dbocdopHas Kuciora,
¢buznyeckue u
XUMHUUYECKHE

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

CBOMCTBA, MTOJIY4CHHUE

34

Hcnonb3zoBanue
¢docdaToB B KauecTBe
MUHEPAIbHBIX
ynoOpeHuit.
3arpsi3HeHue
IIPUPOIHOM CpeIbl
docharamu

bubnuoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHue B
pUpoJE,
¢buznueckue u
XUMHYECKHE
CBOMCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/00adfd9c

36

Oxkcunpl yriaepona,
ux (pusnveckue u
XUMUYECKUE
CBOICTBA.
DKOJOTHYeCcKue
poOIeMsl,
CBSI3aHHBIE C
OKCHJIOM yTJiepoJia
(V)

bu6moreka [IOK
https://m.edsoo.ru/00adfebe

37

VYronpHasa KUCI0Ta U
e€ conn

bu6moreka [IOK
https://m.edsoo.ru/00ae006¢c

38

[IpakTunueckas
pabota Ne 4 o Teme
"ITosryyenue
YTJIEKUCIIOTO ra3a.
KauecTBennas
peakius Ha
kapOoHaT-uOH"

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027e

39

[TepBoHavanbHbIE
MOHATHUS 00
OpraHUYECKUX
BEIIECTBaX KaK O
COETMHEHUSIX

yriiepoaa

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e

40

Kpewmnuii u ero
COEJIMHEHUS

bubmuoreka [JOK
https://m.edso0.ru/00ae080a

41

IIpaxTrueckas
pabota Ne 5.
Pemenue
JKCIIEPUMEHTAIBHBIX
3a7a4 110 Teme
«Baxnenmue
HEMETAJUIBI U UX
COCIMHECHUS»

bu6mmoreka [JOK
https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

42

Kontponsnas pabora
Ne3 o Teme
«Baxxneimme
HEMETAJUIbl X
COCUHEHUSD

bubnuoreka [IOK
https://m.edso0.ru/00ae0e18

43

OO6mas
XapaKTepUCTUKA
XUMHYECKIX
3JICMCHTOB —
METaJIOB.
Merammyeckas
CBSI3b U
MeTaJTndecKas
KpHCTaJUIMYECKas
peméTka.
duznueckue
CBOMCTBaA METAJJIOB

bu6mmoreka [{OK
https://m.edso0.ru/00ae103e

44

XuMuueckue
CBOMCTBaA METAJJIOB.
DIIEKTPOXUMUYECKU I
A HANPSKEHUM
METaJIOB

bu6moreka [IOK
https://m.edso0.ru/00ae1156

45

OO0mume crnocoOsl
MTOJTyICHUS
meTamioB. CIiaBsl.
Brranciaenus mo
YpaBHEHUSAM
XUMHYECKUX
peaKkuuii, eclii OJUH
W3 peareHTOB
COJICPXKUT IPUMECH

bu6mmoreka [IOK
https://m.eds00.ru/00ae1156

46

[TonsiTre o Koppo3uu
METaJJIOB

bu6mmoreka [JOK
https://m.edso0.ru/00ae1278

47

Illenounbie METaJIIbI

bu6mmoreka [JOK
https://m.edsoo.ru/00ae14h2

48

Oxcuasl 1
TUAPOKCHIBI HATPHSI
H KaJus

bubmuoreka [JOK
https://m.edsoo.ru/00ae14h2

49

Il{emo4yHO3EMEIBHBIC
METaJIbl — KaJIbIIUHU
1 MarHum

bubmuoreka [JOK
https://m.edsoo.ru/00ae15e8

50

Baxxneiimnme
COEIMHEHUS KLU

bu6mmoreka [JOK
https://m.edso0.ru/00ae15e8

51

O06006111EHNE U
CHUCTEMAaTHU3aLU
3HaHUH

52

JKEcTKOCTEL BOABI U

bu6nmoreka [JOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

CII0CO0EbI €8
yCTpaHEHUS

https://m.eds00.ru/00ae1886

53

IIpaxkTrueckas
pabota Ne 6 o Teme
"YKécTkoCTh BOJIBI U
METObI €€
ycTpaHeHus"

bubnuoreka [IOK
https://m.edso0.ru/00aelae8

54

AmroMUHUA

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

55

AmdorepHbIe
CBOMCTBA OKCHJA U
TUAPOKCHIA

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

56

Keieso

bubmmoreka [{OK
https://m.edso0.ru/00ae1d86

57

Oxcuupl,
TUJIPOKCHUIBI M COJTH
xenesa (I1) u xxenesza

(1)

bubmmoreka [{OK
https://m.edso0.ru/00ae35e6

58

O0600mIeHne n
cucreMaTrni3almsa
3HAHUHI

59

[TpakTnueckas
pabota Ne 7.
Pemenue
JKCIIEPUMEHTAIIBHBIX
3a/1a4 1o TemMe
«Baxnenmue
METaJUIbl U UX
COCTMHEHUS»

bu6mmoreka [IOK
https://m.edso0.ru/00ae3de8

60

Brranciaenus mo
YpaBHEHUSM
XUMHYECKUX
peakuuii, €Clii OJIUH
W3 pEeareHTOB JaH B
HU30BITKE HIIH
COJICPXKHUT IIPUMECH.
Breruucnenus
MAacCOBOMU JI0JIU
BBIXOJIa MPOJIyKTa
peaKIuu

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1750

61

O06006111EHNE U
cCHUCTEMAaTHU3aIU
3HaHUH

62

KonTtponsHas padorta
Ne4 o Teme
«Baxxneimme
METaJUIBI U UX



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

COCIMHCHUS
BemectBa u

63 MaTepuassl B 1 bubnuorexa [JOK
[TOBCEIHEBHOM https://m.edsoo.ru/00ae3f50
JKM3HU YeJI0BEKa

64 i?g;ie;{;: 1 bu6mmoreka [IOK

. https://m.edsoo.ru/00ae4270
OKpYXaIoIen cpeibl
Poins xumun B

65 pelieHuu 1 bubnuorexa [JOK
DKOJIOTHUECKUX https://m.edsoo.ru/00ae4270
npooieM
PesepBHBIl ypOK.

66 O6o0menue u 1 bubnuotexa [JOK
CHCTEMATH3AIIH https://m.edsoo.ru/00ae0d0a
3HAHUI
PesepBHBIl ypOK.

67 O6o0menue u 1 bubnuotexa [JOK
CUCTEMATH3AIUS https://m.edsoo.ru/00adb33c
3HAHHI
PesepBHBIi ypoK.

68 O6o0menue u 1 bubnuorexa [JOK
CUCTEMATH3ALIUS https://m.edsoo.ru/00ad9ch2
3HAaHUU

OBIIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME



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

YYEBHO-METO/MYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

e Tapa H. H. Xumus. 3a1auyHuK ¢ «IIOMOUTHUKOMY. 8 — 9 KJIacChl :0cOOUE [T yJaruxcs
obmeoOpazosar. yupexaennii / H. H. T'apa, H.W. I'abpycesa. — 4-¢ u3a. — M. :
[Ipocsemenue.

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

e (CraHzapT OCHOBHOI'O 00OLIEro 0Opa3oBaHUs [0 XUMUU.

e [IpumepHas nporpamMma OCHOBHOT'O OOIIero 00pa30BaHus 0 XUMHUH.

e bpeiirep JI.M., baxenoBa A.E. Xumus 8-11 kiaccel. Pa3zBepHyroe Temaruueckoe
ianupoBanue 1o yueonukam I'.E.Pymzutuca,®.I".®enpamana. — Bonrorpan:
HM3JIaTENILCTBO «YUuTelby, 2021

e Tapa H.H. Xumus. Pabouune nporpammsl. [IpenmerHas nunus yaeonukos I'. E. Pynsutuca,
@. I'. ®enpamana. 8§ — 9 kaccel : mocodue sl yuurtemnei oo0ieodbpazoBar. opranusanui /
H.H. T'apa. — 2-¢ m3x., non. — M. : [IpocBemenne, 2022

e Tapa H.H. Xumus. KontponbHsle u mpoBepounblie padoTsl. 8-9 knaccsl / H.H.I'apa. —
Hpoda, 2022

e Pagenkuii A.M. Xumus. Junakruueckuit matepuai: 8§ — 9 knaccel: [locoOue mis yaurenei

o0meo0pazoBarenbHBIX yuapexaenuit / A.M. Panenkuii. — 3-e uzn. - M.: [Ipoceemienue,
2022

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru ['azera «Xumus» u caiiT 11 yautens «5 uay Ha ypoK XUMHUK»
http://him.1september.ru Eaunas xomnekmus LIOP: [IpenqmeTnas kommekuus « XuMus»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaydHbIE SKCIIEPHMEHTBI:
xumust. Komnekius Poccuniickoro o6mieo0pa3zoBaresHOTO IopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}FO. Anuk6epoBoit
http://wwwalhimik.ru Bcepoccuiickast onuMmuaga MKOJI-HAKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranudeckas XuMusi: SJICKTPOHHBIA YUCOHUK TSl CPETHEN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JICKTPOHHBIA y4eOHUK
http://wwwhemi.nsu.ru OTKpBITBIA KOJUIEIK: XUMUS
http://www.chemistry.ru JluctaHiinoHHast OJIMMIHA/IA TI0 XUMHH: TEJICKOMMYHUKAITHOHHBIN
00pa3oBaTeNbHBIN POCKT
http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/



