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[HOACHUTEJIBHAA 3AIINCKA

PabGouass mporpamma mno xumuu i oOydawoommxcs ¢ OB3  (3agepxkkoit
ncuxudeckoro pas3sutusi (manmee — 3IIP) Ha ypoBHe OCHOBHOTO 0O01Iero oOpa3oBaHUS
COCTaBJICHa B COOTBETCTBUU C DepepanabHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOrO oOmero obpaszoBanus (IIpukaz Mwunnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHUCTEPCTBOM IOCTHUIMU Pocculickoii
Oenepannu 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC OOO), IlpumepHoit
aIanTHPOBAHHONW OCHOBHOW 0Opa30BaTeIbHOW MPOTPAMMONM OCHOBHOTO  OOIIETO
oOpa3oBaHUsS OOYYAIONMUXCS C 3aEPKKON TMCUXWYECKOTO pa3BUTUA (0100peHHOM
pemiennem ®YMO mno obmemy o6pazoBanuio (mpotokoi oT 18 mapra 2022 r. Ne 1/22))
(manee — [TAOOIT OOO 3I1P), IIpumepHoil paboueil mporpaMmmel y4eOHOTO MpeaMeTa
«Xumus» (0a30BbIid ypoBeHb), [IpumepHOl mporpaMMoii BOCIUTaHUS OOYYAIOIIMXCS MIPU
MOJIyYeHUM OCHOBHOT'O OOLIEro oOpa3oBaHUs, C YYETOM pacIpeAesIeHHbIX MO Kiaccam
MpoBEpSIEMbIX TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl  OCHOBHOTO  oOmiero  oOpa3oBaHMsT UM JJEMEHTOB  COJEp>KaHus,
MPEJCTaBICHHBIX B  YHHUBEpPCAIbHOM  Koaudukarope 1o xumuu, KoHuenmuu
MpernojiaBanusi yueOHOro mpeaMera «XuMus», B o0pa3oBaTelbHBIX Opranuzanusx PO,
peaNM3yIoNIMX OCHOBHBIE 00I1Ie00pa3oBaTEIbHbIC IPOTPAMMBI.

OO0mas xapakTepuCcTUKA Y4e0HOro npeamera « XumMusi»

VYyeOupiii  npeamer  «XUMHS» ~ BXOOUT B MPEAMETHYHO  00JacTh
«EcTecTBeHHOHAayuYHbIE TpeAMETh». B cucreme ecTecTBEHHOHAy4YHOTO OOpa3oBaHUS
XUMUS KaK yYEOHBIM MpeAMET 3aHMMAET BaXKHOE MECTO B MO3HAHUM 3aKOHOB MPUPOJbI,
dbopMUpOBAaHUM HAY4YHOM KAPTUHBI MHpPA, CO3JaHUU OCHOBBI XMMHUYECKHX 3HAHHM,
HEOOXOJMMBIX JJISl TOBCEIHEBHOM J>KU3HHU, HABBIKOB 370POBOIO W 0E€30MaCHOr0 IS
YeJioBeKa W OKpYJKalIeld ero cpeapl oOpa3a >KU3HM, a TaKXke B BOCHUTAHUU
AKOJIOTHYECKOMN KYJIbTYPBHI.

VYcenemHocTh M3y4YeHHs] XMMHUM CBSI3aHA C OBJIAJICHHEM XHUMHYECKUM SI3BIKOM,
coOyto/ieHneM TpaBwil  0Oe30macHOl  paboThl MpU  BHINOJHEHUHM  XHUMHYECKOTO
JKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XMMHUHU C APYTMMHU IpPEAMETaAMU
LIKOJIBHOTO Kypca.

[Iporpamma BKIIOYaeT B ceOsl OCHOBBI HEOPTaHUYECKONW M OPraHWYECKOW XHUMHH.
['maBHOW mMIeel MpOTpaMMBI SBIISETCS CO3JaHME 0A30BOTO KOMIUIEKCA OMOPHBIX 3HAHUI
M0 XMMHH, BBIPAXKEHHBIX B (OpMeE, COOTBETCTBYIOUIEH BO3PACTY OOYYAIOMIMXCS U HX
0COOBIM 00pa30BaTEIbLHBIM MMOTPEOHOCTSIM.

B conepxaHum HaHHOTO Kypca MPEICTaBICHBI OCHOBOIOJIAraOIIMEe XUMUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME HW3Yy4YEHHWE COCTaBa W CTPOCHUSI BELIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOC€HHUS, TMPOTHO3UPOBAHUE CBOWMCTB BEUIECTB,
HCCIIEJOBAHUE 3aKOHOMEPHOCTEN XMMUYECKUX IPEBPALICHUN U IIyTEN YIPABIEHUS UMU B
LEJISAX MOJYUYEHHUS BEUIECTB U MaTEPHUAIIOB.

TeopeTdecKkyt0o OCHOBY M3YUYEHHsS HEOPraHUYECKON XUMHUU COCTABJISIET aTOMHO-
MOJIEKYJIsIpHOE yueHue, [lepuonnueckuii 3akon .M. MenaeneeBa ¢ KpaTKUMHU



CBEICHUSIMU O CTPOCHUM aToMa, BHUJAX XUMHUYECKOH CBS3H, 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.

B u3yuenun Kypca 3HauuTEeIbHAS POJb OTBOAMTCS XMMHUYECKOMY SKCIEPUMEHTY:
IPOBEJCHUIO MPAaKTUYECKUX U  JIA0OpaTOpHBIX paboT, ONHMCAHMIO PE3YJIbTaTOB
YUYEHUYECKOT0 SKCIIEPUMEHTA, COONIOACHUIO HOPM M MpaBui Oe30macHOM padoThl B
XUMHUYECKO J1abopaTopuH.

Peanuszanus qaHHON MporpaMMsbl B rpoliecce 00y4eHHs MO3BOJIUT 00yUYaOLIUMCS C
3I1IP yCBOUTH KIIFOUEBBIE XMUMUYECKHE KOMIETEHIUU U MOHATH POJIb U 3HAYEHUE XUMUU
Cpelr IpYruxX HayK O IPUPOJE.

N3ydyenne xumMuu crnocoOCcTByeT (OPMUPOBAHUIO Y OOYYAIOIIUXCS HAyYHOTO
MHUPOBO33pPEHHUS, OCBOEHUIO OOIEHAy4YHbIX METOAOB (HAOJMIOJEHHE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOEHUIO MPAKTUYECKOIO NPUMEHEHHUS HayYHBIX
3HAHMM, OCHOBAaHHOT'O Ha MEXIPEIMETHBIX CBA34X C mpeaMeraMu « OKpyKaroluuil Mup»,
«Duzuka», «buonorus», «l'eorpadusy, «Maremarnka» U (HOPMHPYET KOMIIETEHIIUH,
HE00XO0AMMBbIE JUTsl MPOAOKEHUSI 00pa30BaHUs B 00JIaCTH €CTECTBEHHBIX HaYK.

WN3yyenne XuMHMHM CHOCOOCTBYeT pa3BUTHIO y oOywarommxcs c¢  3[IP
IPOCTPAHCTBEHHOTO  BOOOpa)k€HHUS,  (PYHKIMOHAIBHOH  IPaMOTHOCTH,  YMEHMs
BOCIIpUHUMATh M KPUTHUECKH aHAIU3UPOBATh MH(OpPMAIMIO, IPEACTABICHHYIO B
pa3nuuHbIX (opMax. 3HAUUMOCTb MpEeAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIMU
oOyuaromuxcst ¢ 3[IP 3akmrodaercss B YCBOGHHMHM OCHOBBI XHUMHUYECKUX 3HAHUH,
HEOOXOJUMBIX JJIsi TOBCEIHEBHOM JKM3HM;, HABBIKOB 3JI0POBOTO M 0€30macHOro s
YelloBeKa M OKpYXalollel ero cpeapl oOpasza XU3HU; (GOPMUPOBAHUU SKOJOTUUECKOU
KYJbTYpBI.

[Iporpamma oTpaxaer cojaepx’aHue OOydeHUs NpeaMeTy «XHUMHsS» C Y4EeTOM
0co0BIX 00pa3zoBaTeNbHbIX NOTpedHOcTel oOydarommxcsa ¢ 3IIP. OBnaaenune yuyeOHbIM
NpeAMETOM «XHMHUSD MPEACTABISIET ONPEACICHHYI0 TPYAHOCTh Il OOyYarouIuxcs C
3I1P. D10 cBsI3aHO C OCOOEHHOCTSIMU MBICIUTEIBHON AESITENIBHOCTH, MEPUOINYECKUMHU
KoJIeOaHUSIMU BHHUMAaHUs, MajbIM 00OBEMOM IaMsTH, HEJOCTaTOYHOCThIO OOLIETO 3araca
3HAHWM, IIOHWKEHHBIM II03HABaTEIbHBIM MHTEPECOM M HU3KUM YPOBHEM pEYEBOTO
pa3BUTHSL.

Jnst mpeopofieHuss TPYAHOCTEH B H3yYeHUHM Y4eOHOro mnpeameTra «XUMUS)
HeoOXxoaMMa ajmanTaius o0beMa M XapakTepa y4eOHOTO MaTepuaia K MO3HaBaTeIbHBIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYyYaroIIMXCs, YYeT MX OCOOCHHOCTEH pa3BUTHUSA:
UCIIOJIb30BAaHUE  QJITOPUTMOB, BHYTPHUIIPEAMETHBIX W  MEXIPEIMETHBIX  CBSI3€H,
ITIOCTEIIEHHOE YCI0KHEHUE N3Yy4aeMOro MaTepuaa.

[Ipy wu3yyeHUM XUMUU HEOOXOAMMO OCYIIECTBIIATH B3aMMOJICHCTBHE Ha
MOJINCEHCOPHOM OCHOBE.

Teopernuecknii Marepuan INPEHOJAHOCUTCS Kak B TEOPUHM, TaK U B IIPOLECCE
MPaKTUYECKOHN JeSTENbHOCTU. BBIIENSI0TCS OTACNIbHbIE YPOKH HA pEUICHUE 3a]1a4 B CBA3U
CO CJIOKHOCTBIO aHain3a TekcTa oOyuaromumucs c¢ 3IIP. Opranumueckoe eIUHCTBO
IPAKTUYECKOM M MBICIUTEIBHON JIEATENbHOCTH OOyYarolMXcsi Ha YypOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO Oa3UMCHBIX XMMUYECKUX 3HAHUNA U
ymeHuil. Ocoboe BHUMaHHE NPU H3YyUYEHUU XUMHH YJEISeTCs U3YUYEHUIO «CKBO3HBIX»
HNOHATUN U (OPMUPOBAHUIO HaBbIKA CTPYKTYPHUPOBAHUS MaTepHaa.



Hean u 3axa4u u3y4yeHus yueOHOro npeamera « XuMHushD»

Obwue yeru wW3ydYeHHs ydeOHOro nmnpeaMera «XUMHUS» TMPEACTABICHB B
[IpumepHoii  paboyelt  mporpaMme  OCHOBHOro  obmero  ooOpazoBanus. OnHu
aKTyaJIM3UPOBAHbl C YYE€TOM HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
oOpa3oBaHus, HANpPABJICHHOCTH OOYy4Y€HHsS Ha pa3BUTHE W CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHue e€ HMHTEIJIEKTa W o0miel KyinbTypbl. OOydeHHME YMEHHUIO YYUThCS U
POAOKATh CBOE 00pa30BaHNE CAaMOCTOATENBHO B HACTOSALIEE BpeMsl SIBIISIETCS OJHOM U3
BOKHEUITUX PYHKIIUN yUeOHBIX MTPEAMETOB, B TOM YHCIIC U « XUMUN.

st obyuaroruxcst ¢ 3IIP, Tak ke, kKak W i1 HOPMATHBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB, OCBAaMBAIOIINX OCHOBHYIO 00pa30BaTENbHYIO MPOrpaMMy, JOMUHHUPYIOLIEE
3HaYEHUE MPUOOPETAIOT TaKHE yeau, Kak:

(bopMHpPOBaHUE HHTEIJIEKTYalbHO PAa3BUTON JMYHOCTH, TOTOBOM K COTpPYAHHYECTBY,
CaMOCTOSITEJIbHOMY HPHUHATHIO PELICHUM, CIOCOOHOM ananTHUpoBaThCs K  OBICTPO
MEHSIOIIMMCS YCIIOBUSM JKU3HH;

HAIpaBJIEHHOCTh OOydYeHUsT Ha CHUCTEMaTHYeCKoe MPUOOIIEHHEe ydaluxcs K
CaMOCTOATEJIbHOM MO3HABATEIIBHON JIE€ATEIbHOCTH, HAYYHBIM M MPAKTUYECKHUM METOJaM
No3HaHUs, POPMHUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K XUMHU;
o0OeclieyeHue YyCIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaOIMMHUCS —OIbITa
pa3HOOOpa3HON NIeATETbHOCTH, TO3HAHUSI U CAMOIIO3HAHMS, KIIIOYEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMIETEHIINH ), UMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISl PAa3IMYHBIX BUIOB
NEATEIbHOCTH;

dbopMupoBaHHEe YMEHHI OOBICHITH M OLIEHUBATh SBJICHUS OKPYXAIOIIero MHUpa Ha
OCHOBAHWHU 3HAHUN U OIBITA, TOJIYYEHHBIX IPU U3YYEHUN XUMUH;

dbopMupoBanue y oOydaromuxcsi TYMaHUCTUUYECKUX OTHOIIEHUH, MOHUMAHHS LIEHHOCTU
XUMHUYECKUX 3HAHUN JIJIs1 BBIPAOOTKU SKOJIOTUYECKHU 11€71eCO00pa3HOro MOBEICHUS B OBITY
U TPYAOBOW JESATENBHOCTH B IEJNSX COXPAHEHHS CBOETO 3JI0POBbS MU OKpPYKAIOLIEH
IIPUPOIHOM CPEJIbL;

pa3BUTHE MOTUBALMU K 00YYEHHIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO U CAMOBOCIUTAHUIO
HAa OCHOBE YCBOEHHS OOIIEYEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BbIOOPY TPOGUIIS U HANIPABJIEHHOCTHU JAIbHEHIIIETO O0YUYEeHHUS.

Kypc HampaBieH Ha pelieHue CIenyrolnx 3a0ay, 00eCIeUnBarOIINX PeaTu3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOJ0B K OOYYEHHMIO XUMUU
oOyuatomuxcs ¢ 3[TP Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUsA:

(dbopMHpoBaHKUE NEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUNA O BEIECTBAX,
UX MPEBPALICHUSAX U MPAKTUYECKOM ITPUMEHEHUU; OBJIA/ICHUE MOHATHITHBIM alapaToM 1
CUMBOJIMYECKHUM SI3bIKOM XUMUU;

OCO3HaHHWE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOH HayKd Kak oOrnactu
COBPEMEHHOI'0  €CTECTBO3HAHMS, XUMHUYECKUMX IPEBpPALCHUNA HEOPTraHWYECKUX U
OpPraHMYECKUX BEHIECTB KAK OCHOBBI MHOI'MX SIBJICHHH >KMBOW M HEXKWBOW MPUPOJBI;
yIiyOJieHne MPEACTABICHU 0 MaTEPUAIbBHOM €JUHCTBE MUPA;



OBIIQJICHNE OCHOBAMHM XHMHUYECKOH TPAaMOTHOCTH: CIIOCOOHOCTHIO aHaJM3UpOBaTh W
OOBEKTHBHO OILICHHWBATh >KU3HEHHbIE CHUTyallud, CBS3aHHbIE C XHUMHUEH, HaBBIKAMU
0e30rmacHOro OOpalleHus] C BEIIECTBAMM, HCIOJb3YEMBIMH B TOBCEIHEBHOM >KU3HU;
YMEHHEM aHAIM3UPOBATh U IUIAHUPOBATH HKOJIOTMUYECKU OE3011acCHOE MOBEACHUE B LIETSAX
COXpPaHEHUS 3/I0POBBS U OKPYKAIOIIEH CPEIbL;

dbopMupoBaHHEe YMEHUN YCTaHABIMBATh CBSI3W MEXIy peaabHO HaOII0gaeMbIMU
XUMHYECKUMHU SIBICHUSAMU M TPOIECCAMH, MPOUCXOIALNIUIMH B MHKPOMHUPE, OOBSICHSATH
NPUYUHBI MHOTO0Opa3us BEIIECTB, 3aBUCUMOCTh MX CBOWMCTB OT COCTaBa W CTPOCHUSA, a
TaK)Ke 3aBUCHMOCTh IIPUMEHEHHS BEIIECTB OT UX CBOWCTB;

NpUOOpETEHNE ONbITa HWCIONB30BAHMUS PA3TMYHBIX METOJOB U3YYCHHUS BEIIECTB,
HAOMIOJIEHUST 3a MX TMPEBPAIlCHUSMU TMPH NPOBEACHUM HECIOKHBIX XUMHUYECKHX
AKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U NPUOOPOB;
dbopMupoBaHHE TPEACTABICHUH O 3HAYCHHM XUMHYECKOW HAyKH U PpEHICHUU
COBPEMEHHBIX IKOJOTUYECKUX MPOOJIEM, B TOM YKCJE B MPEJOTBPAIICHUN TEXHOTEHHBIX
1 DKOJIOTUUECKHUX KaTacTpod.

Oco0enHocTu 0T0OOpa M aanTANMM YUeOHOr0 MaTEPHAJIa 0 XUMHUU

OOyuenue yueOHOMY IpenMeTy «XHUMHUsS» CTPOUTCA Ha CO3JaHMM ONTUMAJIbHBIX
YCIIOBUH IJIs1 YCBOEHMsI NpOrpaMMHOro marepuana ooOyvarommmucs ¢ 3IIP. Bonbioe
BHUMaHHUE YynemseTcss oTOopy ydeOHOro marepuana B COOTBETCTBUU C IPUHIUIIOM
JOCTYIHOCTH IPU COXpaHEHUH o011ero 0a30Boro ypoBHs. OH, 110 COAEpKaHUIO U 00bEMY,
amantupoBaH 1ns  oOywaromumxcs ¢ 3[IP B coorBerctBUM € HX  0OCOOBIMHU
oOpa3oBareabHBIMU TOTpeOHOCTAMH. OBnageHue matepuasiom oOydaromumucs ¢ 3I1P
00JIer4YeHO MOCPEICTBOM €ro JETATbHOTO OOBSCHEHHS C CUCTEMAaTHYECKUM IOBTOPOM,
MHOTOKPaTHOM TPEHUPOBKOM B NPUMEHEHHHM 3HAHUM C HCIOJIb30BAHUEM MPUEMOB
AITOPUTMH3ALUHU U BU3YAJIbHBIX ONOP, 00yYEHHs CTPYKTYPUPOBAHHUIO MaTepHalia.

Bonpmioe 3HaueHue 1S MONHOLIEHHOTO YCBOEHHS Y4eOHOro Marepuana HUMeEeT
OMopa Ha MEXIIPEAMETHBIE CBSI3U BOIIPOCOB, M3Y4Ya€MbIX B JTAaHHOM Kypce, ¢ TaKUMH
yueOHbIMU TipeaMmeTamu  kKak «leorpadus», «Dusuka», «buonorus». Ilo3Bomss
paccMaTpuBaTh OJAMH M TOT XK€ Y4YeOHBIM Marepual C pa3HbIX TOYEK 3pEeHus,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro JyYIIEMY OCMBICICHHIO, 00jiee MPOYHOMY
3aKPEIUICHUIO TIOJYYECHHBIX 3HAHUN U NIPAKTUYECKUX YMEHHI.

[Tpu moaroToBke K ypokaMm INpeaycMaTpuBaercs (GOpMUPOBaHUE Yy OO0y4aroUIuXcs
YMEHHUIM aHaTu3upoBaTh, CpaBHUBATh, 0000IIATh M3y4yaeMbld MaTepual, IIAaHUPOBATh
NPEJICTOSAIIYI0 paboTy, OCYIIECTBIATh CaMOKOHTpoJsib. Ha ypokax BHUMaHHE yJensercs
MPAaBUJIBHOCTH PEUYeBOro 0popMIICHHS BbhICKa3bIBaHUN oOydaromuxcs ¢ 311P.

B cBA3u ¢ 0COOEHHOCTAMM TOBEACHUS U JAeATeNbHOCTH oOyuwaromuxcs ¢ 3IIP
(pacTOPMOKEHHOCTb, HEOPTraHW30BAHHOCTH) OCYIIECTBIISIETCSI CTPOKAUIIUN KOHTPOJIb
COOJIOJIEHUsI TMpaBWJI TEXHUKH O€30MaCHOCTH MpU MPOBEACHUU JaOOPATOPHBIX H
MPaKTUYECKUX pa0OT B XUMUYECKOM KaOMHETE.



IIpumepHbie BUABI AesATeJbHOCTH o0yuaiuxcs ¢ 3I1P, o0yciioB/IeHHbIE 0CO0BIMU
o0pa3oBaTeIbHBIMHU MOTPEOHOCTAMHU M 00ecTeYnBalOIIe OCMbICJIEHHOE OCBOEHHE
coJiepKaHNM 00pa30BaHus MO NMpeaMeTy « XUMUD)

Conepxanue BuUAOB JesTenbHOocTH oOydaromuxcst ¢ 3[IP Ha ypokax xumuu
omnpenensieTcss Ux O0coObIMH 00pa3oBaTENbHBIMU MOTpeOHOCTAMHU. [IOMHMO MIMPOKO
ucnosibdyembix B OOII OOO o0mux s BceX 00y4arolUXcsi BUIOB JEATEIbHOCTH,
YCWIMBAIOTCA  BUABl  JE€ATEIBHOCTH, CHEHU(pUYHBbIE JJIs JAHHOM  KaTeropuu
oOyyJaronmxcs, uisi 00eCreYeHHs] OCMBICIIEHHOTO OCBOEHHS COJIEp KaHUsl 0Opa3oBaHUs
N0 TpeIMETY: YCHJIEHUE NPEeIMETHO-MPAKTHUYECKOW MAESTENIbHOCTH C aKTUBU3aLUen
CEHCOPHBIX CHUCTEM; Yepe/IOBaHWE BUJIOB JIESTEIbHOCTH, 33JCHCTBYIONIMX pa3IuYHbIC
CEHCOPHBIE CHCTEMBI; OCBOEHHE MaTepHaja ¢ ONOpPOl Ha aJIrOpUTM; «IIOIIArOBOCThY B
U3y4YE€HUU MaTepuala; MCIOJb30BaHUE JONOJHUTEIBbHON BHU3YyaJbHOW ONOpPHI (IJIaHBI,
o0paslibl, CXeMBI, 111a0JI0HbI, ONOpHBIe Tabnuiibl). [ pa3Butus y oodyuatomuxcs ¢ 3[1P
YMEHMsI JieJaThb BBIBOJBL, (OPMHUPOBAHHUS TPAMOTHOTO PEUYEBOTO BbICKA3bIBAHUS
UCIIONIB3YIOTCSL  OmopHble cioBa u  kiume. Ocoboe  ynmensercs  0Oy4eHHIO
CTPYKTYpUPOBAHHUIO MaTe€pHalia: COCTaBJICHNE PUCYHOUHBIX U BepOaIbHBIX CXEM,
cocTaBJieHHE TaOJHI], COCTaBJICHHE KIacCH(PHUKAIUU C 0003HAUEHHBIMH OCHOBAHUSIMU
JUISL KacCU(UKALIMKM M HAMOJHEHUE UX npuMepamu u Ap. [IpumepHas temaTuueckas u
TepMHUHOJOTHYECKas Jiekcuka coorBeTcTByeT OOIT OOO.

Jis oOywaronmuxcst ¢ 3[IP  cymiecTBeHHBIMH SBISIOTCS TPHEMBI pabOTHI €
JEKCUYECKUM MaTepuaioM 1o mnpeamety. [lpoBoaurca chneumanbHas paboTa 10
BBEJICHUIO B AaKTUBHBIM CJOBapb OOY4YalOMIMXCS COOTBETCTBYIOLIEH TEPMUHOJIOTHH.
N3y4yaemble TEpMHUHBI BBOJSATCS Ha IOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yallbHas
HOJIEPAKKA, aJITOPUTMBI pabOThI C ONpEAEICHUEM, OMOPHBIE CXEMBbI Ul aKTyallu3aluu
TE€PMHUHOJIOTHH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHe

B cootBerctBUM ¢ @DedepalibHbIM  TOCYAapCTBEHHBIM  00Opa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOTO OOIIero oOpa3oBaHUsl Y4YEOHBIN MpeaMeT «XHUMHS» BXOAUT B
peaMETHYI0 001acTh « ECTeCTBeHHOHAay4HbIE TPEAMETBI» U SBISETCA 005S3aTE€IbHBIM IS
U3YYEHHUS.

Y4yeOHbIM TUIAHOM Ha €€ M3yuyeHue OTBeleHO 136 yueOHBIX YacoB — MO 2 4 B
HEJEemo B 8 U 9 Kilaccax COOTBETCTBEHHO.

Copepxanue yueOHOro rmnpeamera «XHUMHsS», TMPEACTaBICHHOE B pabouei
nporpamme, cootBeTcTByeT ®I'OC OO0, pazpaborano ¢ yyetom [IpumepHoit oCHOBHOM
o0pa30BaTeIbHON MPOrpPaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHus MO YYEOHOMY MpeIMETy
«Xumus», cooTBeTcTBYeT [IpumepHOW amanTUpOBaHHOW OCHOBHOM 00pa3oBaTeNbHOMN
IporpaMMe OCHOBHOI'O 00111ero 0Opa3oBaHus 00yYaroIIUXCsl € 3a1€PKKOU ICUXUYECKOTO
pa3BUTHAL.



COAEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumun. Ponb XMMHUM B KU3HU YEIOBEKa. XMUMUS B CUCTEME HayK. Tena u
BemecTBa. Ousznueckre CBOMCTBA BEUIECTB. ATrperaTHOe COCTOAHUE BewlecTB. [oHsaTHE 0
METO/IaX MO3HAaHUA B XUMHUU. YucThie BemecTBa U cMecu. CriocoObl pa3ieNieHns CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AIEMEHThI. CUMBOJIBI XUMHYECKUX SJIEMEHTOB.
[IpocTble 1 CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas (opmyna. BameHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHocUTenbHass aTroMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsipHasg Macca. MaccoBast 10151 XMMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KommuecTBo BemectBa. Monbs. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI
W 4YUCla CTPYKTYPHBIX EIUHUI] BemecTBa. Pacuérel mo ¢dopMmynaM XUMHUYECKUX
COCIUHECHUMH.

DuU3NYECKHNE U XUMUYECKHUE SIBJICHUS. XUMUYECKasd peakius U €€ MpU3HaKu. 3aKOH
COXpaHEHMSI MAacChl BEHIECTB. XUMUYECKUe ypaBHeHMs. Kiaccudukanus XUMHYECKUX
peakuuii (COeTMHECHMS, Pa3JIOKCHHUS, 3aMEITeHUsI, 0OMEHa).

XumuuecKkuit IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOW TMOCYJ0H, MpaBWiIaMu padOThl B JlabopaTopuu U
npuéMamMu oOpalieHuss ¢ J1abopaTOpHBIM O00OpYJOBaHUEM, H3YyUYEHHE U ONHCAHUE
(bU3UYECKUX CBOMCTB 00Opa3IOB HEOPraHWYCCKHX BEIISCTB, HAOMIOJACHUE (HU3UICCKHUX
(T1aBlieHHE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHJICHCAIIMS
BOJAbI) U XUMHYECKHUX (TOpEHHE CBEYM, MPOKAIMBAHUE MEJAHOM MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCJIOTOW) SIBJICHUHM, HAOJIOJIEHHE M ONHCAHUE MPU3HAKOB
MPOTEKaHUs] XUMHUYECKUX peakiui (pa3nokeHue caxapa, B3aUMOJICHCTBUE CEpHOU
KHCIIOTBI C XJIOpUIOM Oapusi, pasznoxkeHue ruapokcuna menu (II) mpum HarpeBanum,
B3auMOJIeHCTBHE kKefe3a ¢ pactBopoM coiu meau (II), uzydenue crnocoOoB paszjeneHus
cCMeceil: ¢ TMOMOIIbI MarHuta, GUIBTPOBAHUE, BBINAPUBAHME, JAUCTUIUISIUA,
xpomartorpadus, MPOBEICHUE OYMCTKH TOBAPEHHOW COJIM, HAOIIOJCHHWE W OMHCAHHE
pE3yJAbTAaTOB MPOBEJICHHS ONbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsI Macchl,
CO3JIaHUE MOJIeNield MOJIEKYJ (IIIapOCTEePKHEBBIX ).

BaxxHeilllne npeacTaBuTe Il HEOPraHMYeCKUX BellecTB

Bo3ayx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 371IeMEHT U IPOCTOE BEIIECTBO.
Haxoxnenue kucimopoga B mpupone, GU3MYECKUE UM XUMHUYECKHE CBOMCTBA (pEaKiuu
ropenusi). Oxcunbl. Ilpumenenune xkucimopojga. CrocoObl TOJNyYEHHUS KHCIOpOJa B
naboparopud U mpombiiuieHHOoCcTH. KpyroBopor kuciopoga B mpuponae. O30H —
AUTOTPOITHAS MOAU(DUKAIIHS KUCIOPOIA.

TeruoBo#t A (PexT XUMUYECKON peakIuu, TEPMOXUMUYECKHUE YPaBHEHUS, K30- U
SHJIOTEPMHUYECKUE peaklnu. TOMIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUICHUE
MapHUKOBOTO 3 PeKkTa, pa3pylIeHUe 030HOBOTO CJIOSL.



Bomopon — anmeMeHT u mpocTtoe BemecTtBo. HaxoxaeHuwe Bomopona B NIPUPOE,
(bu3NYecKue U XMMUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MonmydeHus. KucioTel u
COJIH.

Momnspabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHHSIM.

dusunyeckue cBorcTBa BoAbl. Bona kak pacrBopurens. PactBopsl. HachllieHHble U
HEHACBILEHHBIEC pacTBOPHI. PacTBOpMMOCTE BeniecTB B Boje. MaccoBas 1015 BELIECTBA B
pacTtBope. XUMUYECKHE CBOWCTBa BoAbl. OcHOBaHUA. Poilb pacTBOpPOB B MPUPOJE U B
KU3HU YenoBeka. KpyroBopot BoAbl B pupoie. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa u
OYMCTKA MIPUPOIHBIX BOJ.

Knaccudukanus Heoprannueckux coeauHennid. Oxcuapl. Knaccudukanus OKCHI0B:
cojieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, amM(pOTEpHbIE) U HECOJIeOOpa3yIolIre.
Homenknatypa okcuaoB. duznueckue m XUMUYECKHE CBOMCTBA OKCHAOB. lloimyuyeHue
OKCH/JIOB.

OcnoBanus. Knaccudukanus ocHOBaHMIA: MIETOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHui. @Pu3Myeckue M XHMUYECKHME CBOMCTBA OCHOBAHUU.
[Tosrydyenne ocCHOBaHUI.

Kucnotel. Kiaccudukauus xucinor. Homenkmatypa kucnor. @Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA KUCIOT. Psan akruBHOcTH MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coneil. @PuU3MYECKME€ M XHUMHUYECKHE CBOWMCTBA COJIEH.
ITonmyyenue coiei.

I'eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuit IKcnepumenm:

KaUEeCTBEHHOE OIPEACIICHUE COAEPKAHUSA KHUCIOpoAa B BO3AYyXe, IOJIYyYEHHE,
coOupaHue, pacrno3HaBaHWE W  M3Y4YEHHE CBOMCTB  KHUCIOpOAa, HaOMIOACHUE
B3aHUMOJECUCTBUS BEIIECTB C KUCJIOPOJOM U YCJIOBUS BO3HMKHOBEHHS U TNPEKPAILCHUS
ropeHusi (moskapa), O3HaKOMJIEHHE C oOpa3llaMd OKCHUJOB M OIMCAaHWE WX CBOWCTB,
noJiydeHue, coOupaHue, pacrno3HaBaHWE W M3yUYE€HHUE CBOMCTB BoJOpoja (ropeHue),
B3auMoJjielicTBue Bogopoda ¢ okcuaom wmeau (II) (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHUATIOB), HaOMIOIeHHEe OOpa3IOB  BEMIECTB  KOJWYECTBOM |  MOJb,
UCCIIEJOBaHHE OCOOCHHOCTEH pacTBOPEHHUsI BEUIECTB C PA3IMYHOW PacTBOPUMOCTHIO,
MIPUTOTOBIICHUE PACTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEW pacTBOPEHHOIO BELIECTBA,
B3aMMOJICWCTBHE BOJIbI C METAJUIaMH (HaTpUEM M KajibI[MeM) (BO3MOKHO MCHOJb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHHE O0Opa3lloB HEOPTraHMYECKUX BEIIECTB pPa3IMYHBIX
KJIACCOB, HAOJIOJICHUE W3MEHEHHS OKPACKW WHIUKATOPOB B pPACTBOPAX KHUCIOT H
mesoued, uzyueHue B3auMmojencTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCTOTHI,
KHUCJIOT C METAJUIAMU, PEaKIUi HEUTPAIIU3ALIMH, [1I0JIyYEHHE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJIHOTO METAJUIA IPYTHM M3 PacTBOpa COJIM, PEIIECHHUE dKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme Ki1acchl HEOPraHMYECKUX COCIUHEHUI.



Iepuoanyeckuii 3akoH u Ilepuoanyeckasi cucreMa XUMHYECKUX dJ1eMeHTOB /1.
N. MenpeneeBa. CrpoeHue aromMoB. XumMHYecKasi CBA3b. OKHCJIMTENbHO-
BOCCTAHOBHUTEJIbHbIC PeaKINH

[lepBble MONBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMEeHTOB. [loHsTHE O rpynmax
CXOJHBIX 3JEMEHTOB (ILIEJTOYHBIE U HIEIIOYHO3EMENbHBIE METAIIJIbI, TAJOT€Hbl, HUHEPTHBIE
rasbl). DIEMEHThI, KOTOphIe 00pa3zyioT aM(pOTepHbIE OKCUABI U THAPOKCHUIBI.

ITepnonnueckuin 3akoH. [lepuoauueckas cucreMa xuMudeckux snemeHro JI. .
MenneneeBa. Koporkonepuonnas U aiuHHomepuonaHas @opwmbl  Ilepuonnyeckoit
cuctembl xumuueckux aeMeHToB Jl. . Menaeneesa. Ilepuoasr u rpynnsl. Ouszndeckuit
CMBICJI IOPSAIKOBOTO HOMEpA, HOMEPOB NIEPUOAA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB atoMHbIX snep. M3orombl. OnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aToMOB NepBbIX 20 XuMHYeckux aieMeHToB llepmonmueckoi
cucrembl JI. M. MeHnneneeBa. XapakTepuCTUKa XUMHMYECKOIO JJIEMEHTAa IO €TI0
nonokenuto B [lepnonnueckoi cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH  WM3MEHEHUs pajadyca aTOMOB  XHMHMYECKMX  DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEPUOAAM.

3nauenue llepmonnueckoro 3akoHa u llepmonnueckod CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB IS pPa3BUTUS HayKU U npakTuku. /1. 1. Menaenees — yu4€HbIN U IpakIaHUH.

Xumuyeckass  cBsizb.  KoBaneHTHass  (mOjdsipHas M HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp okucnenus. OKHCINUTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. IIponecchbl
OKHCJIEHUS] M1 BOCCTAHOBJIEHUs. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3ydeHue OoO0pa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBHE
TUAPOKCUAA ULHWHKAa C pacTBOpPaMM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX pEAKIUil (ropeHue,
pEaKLNK Pa3I0KEHMs], COETUHEHU).

Mesicnpeomemmnie ceéa3u

Peammszanps MeXNpeIMETHBIX CBS3€M MNpH H3Yy4YEHMM XHMHUUM B &8 Kiacce
OCYIIECTBISIETCS Uepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK
U TIOHATUH, SBIAIOLIUXCSA CUCTEMHBIMM [UIA OTHAEIBHBIX IIPEIMETOB €CTECTBEHHO-
Hay4YHOT'0 IIUKJIA.

OO01Me ecTecTBEHHO-HAY4YHbIEC MOHATHS: HAY4YHbIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHHTE3, Kiaccu(ukaius, NEpUOAUYHOCTb, HAONIOJCHUE, JSKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIECIIb, SIBJICHUE.

®usuka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIHJI, H30TOIIBI,
PaAMOaKTUBHOCTb, MOJIEKYJIa, DJIEKTPUYECKHUM 3apsijl, BEIIECTBO, TEJI0, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBA, Ta3, (U3NYECKUE BEIMYMHBI, €IUHUIBI H3MEpPEHHUs, KOCMOC,
IUIaHEeThI, 3BE3b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.



['eorpadus: armocdepa, ruapocdepa, MHUHEpPabl, TOPHBIE MOPOJIbI, IOJE3HBIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMH4YecKasi peakius

Ilepuonnueckunn 3akoH. Ilepuoauyeckas cucreMa XuMUYecKux syemeHros I, .
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KA, KaJbLUS U UX COEIUHEHUN B COOTBETCTBHUU C
MTOJIO’KEHHUEM IIEMEHTOB B [leproinueckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BeniecTsa: BUJBI XUMUYECKOW CBA3U. THIIBI KPUCTALIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAINIMUECKON PEIIETKN U BUIa XUMUYECKON
CBSI3U.

Knaccudukanms u HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE
CBOICTBA BEILIECTB, OTHOCSIIUXCSA K PA3IUYHBIM KJIaCCaM HEOPTraHUYECKUX COCAUHECHUM,
TE€HETHYECKAs CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukaiuys XuMUYECKUX pPEAKIUN O Pa3IUYHBIM MpU3HAKaM (M0 YHUCTy |
COCTaBY YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 HW3MEHEHUIO
CTEMEHEW OKHUCIEHUS XHUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YYacCTHUIO
KaTain3aropa). JK30- U SJHIOTEPMUUECKUE PEAKIINU, TEPMOXUMUYECKHUE YPABHEHUSI.

[lonsitTue 0 CcKOpoCTHM XUMHUYECKOW peakuuu. [loHstTue 00 oOpaTUMBIX W
HEOOpAaTUMBIX XUMHUYECKHX peakuusx. [loHsATHE O TOMOIreHHBIX U TETEPOTCHHBIX
peakuusax. llowstue o karamusze. [loHsaTMe O XuMHYeCKOM paBHOBecuu. DaKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XMMUYECKON PEAKIIUN U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCITUTETFHO-BOCCTAHOBUTEILHBIE PEAKIINH, dJICKTPOHHBINA OalaHC OKUCIUTEIBHO-
BOCCTAHOBHUTEIIBHOM peaKkuuu. CocraBiieHue YpaBHEHHI OKHCIIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUHN C UCIIOJIB30BAHUEM METO/IA JIEKTPOHHOTO OallaHca.

Teopust AIEKTPOIUTUYECKOM JTUCCOLMUALMMU. JIEKTPOJIUTHI M  HEDJIEKTPOJIUTHI.
Katnonsl, aHuOHBI. MeXaHW3M JUCCOLMALIMM BEHIECTB C PA3IUYHBIMU BUAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccounanuu. CUIIbHbBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakuiun wmoHHOro oOMeHa. YcCIoBUS NPOTEKAHUS PEAKIUA HOHHOTO OOMEHa,
MOJIHBIE Y COKpAIIEHHBIE MOHHBIE ypaBHEHUs peakiuii. CBOMCTBAa KUCIOT, OCHOBAaHUH U
coJiel B CBETE MPEJCTaBICHUN 00 SIEKTPOJUTUYECKOW auccomuanuu. KadecTBeHHBIC
peakiuu Ha noHkbl. [loHsTHE O THIpOIH3E CoNEll.

Xumuueckuit IKCnepumenm:

O03HAKOMIJICHUE C MOJICIISIMA KPUCTAUTMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB —
METaJUIOB U HEMETaNIoB (rpaduTa W aaMmasa), CIOKHBIX BEHIECTB (XJIOpUAa HATpus),
MCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT BO3ICUCTBUSA PA3TUYHBIX
(GakTopoB, HCCIEAOBAaHHE BJIEKTPONPOBOJAHOCTH PACTBOPOB  BEIIECTB, Ipoliecca
JUCCOIMALINY KUCIIOT, IIeJI0Yel U cosieil (BO3MOXKHO MCIOIb30BaHUE BUJIEO0 MATEPHUAIIOB),
MPOBEJICHNUE OMbBITOB, WUIIOCTPUPYIOIIMX MPU3HAKA NPOTEKAHUS PEAKIUil HOHHOIO
oOMeHa (oOpa3oBaHHME oOcajKka, BbIJEICHHE ra3za, oOpa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEAKIU (TOpeHHUeE,



peaklMu pPA3N0KEHUs, COETUHEHUs), PACIHO3HABAHME HEOPraHMYECKUX BEIIECTB C
MOMOILBIO KAYECTBEHHBIX PEAaKLU Ha MOHBI, PEIIEHUE SKCIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranibl u MX coeiMHEHUS

OOwas xapakTepucTuka raoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHBIE
creneHu okuciieHua. CTpoeHre u puU3nUecKre CBOMCTBA MPOCTHIX BELIECTB — IAJIOT€HOB.
XHUMHYECKHE CBOICTBA HA MPUMEPE XJIOpa (B3aUMOJICHCTBUE C METAIITIAMHU, HEMETAINIAMH,
niesioyamu).  Xnopoonopod. ConsHas KUCIOTa, XMMHYECKHE CBOMCTBA, IIOIYYEHUE,
IpuMeHeHue. JelicTBhe XJIopa M XJOPOBOAOPOJA HAa OpraHU3M 4YelloBeKa. Baxuenmue
XJIOPUJIBI M X HAXOXKJEHUE B IPUPO/IE.

Obmas xapakrepuctuka 35eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHue U (Gru3nuecKrue CBOMCTBA MPOCTHIX BEILIECTB
— KHCJIOpOJia U cepbl. AJUIOTPONHBIE MOAW(DUKAIIMM KUCIOPOJa U Cepbl. XUMHUECKUE
cBoicTBa cepbl. CepoBOIOPO, CTpOEHUE, PU3HUECKUE U XUMUYECKUe cBOMCTBA. OKCUIbI
cepbl KakK IMpPEACTAaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KucloTa, (QHU3UYECKHE U
XMMHUYECKHE CBOMCTBa (0OlIMe Kak MpeACTaBUTENs Kiacca KUCIOT U CHElU(pUYECKHE).
XUMUYECKHE peaKllny, JIEKaIINe B OCHOBE MPOMBILIUIEHHOTO CI0c00a MOJIy4eHUsl CEpHON
KkucioThl. [IpuMenenne cepHoit KUCIOThl. CoJii CEpHOM KUCIOThI, KAUeCTBEHHAs peakLus
Ha cyiabdar-uoH. HaxoxxneHue cepsl W €€ COEAMHEHUH B HpUpoAe. XUMHUYECKOE
3arpsi3HEHNE OKPYIKaIoLEeH Cpe/ibl COEIMHEHUSIMU Cepbl (KUCIOTHBIE I0K/IU, 3arpsA3HEHNE
BO3/yXa U BOAOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHHUS.

OO01mas xapakrepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETMEHU OKUCICHUA. A30T, pacCIpOCTpaHEHUE B MPUPOAE, (PU3UUECKHe U
XUMHUYeckue cBoicTBa. KpyroBopor azora B mpupoge. AMMHaK, €ro (Qu3Miyeckue u
XMMHMUYECKHUE CBOMCTBA, MONTydeHHEe U npuMeHeHue. Conu aMMOHUS, UX (pU3MYECKHUe U
XUMUYECKUE CBOICTBA, NpuMeHeHue. KauecTBeHHas peakuus Ha HOHBl AMMOHHMSL.
A30THas KuClIOTa, €€ MoJlyueHue, (PU3MYecKue M XUMHUYECKHe CBOMCTBa (00IIue Kak
IpeJICTaBUTeNs Kilacca KUCIOT U creuupuyeckue). Vcrnonb3oBaHne HUTPATOB U COJIEH
aMMOHHS B KaU€CTBE MUHEPAIbHBIX YIOOpEHUNH. XUMUYECKOE 3arpsiI3HEHUE OKPYIKaOIEH
Cpellbl COEIUWHEHUSMH a30Ta (KHCIIOTHBIE MOXKIHW, 3arpsi3HEHHE BO3/AyXa, IOYBBI H
Bo10éMOB). Docdop, amnorponnbie Moaupukanuu Gochopa, puznveckre 1 XUMHUIECKUE
cBoiictBa. Oxcupa docdhopa (V) u dochopnas kuciora, Quanyeckue U XUMUUYECKUE
CBOICTBa, nosryueHue. Mcnonb3oBanue pochaToB B KaU€CTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mmas xapaktepucThka 351eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHbIE  CTENEHH  OKHCIEHHUS.  YTIJIepoja,  aUIOTPOMHbIe  MoauduKaium,
pacnpocTpaHeHHEe B TpUpPOAE, (PU3NYECKHE U XUMHYECKHE CBOWCTBA. AJCOpOIMSL.
Kpyrosopot yrinepona B npupozae. Okcuabl yriepona, ux (U3NYECKUE U XUMHUYECKHE
CBOICTBA, JCHCTBUE HA KUBBIE OPTraHU3MBbI, MMOIYYEHUE U MPUMEHEHUE. DKOJIOTUYECKHE
mpoOJIeMBbl, CBsi3aHHBIE ¢ OKcuaoM yriepoaa (IV), rumore3a rmo6ambHOTO MOTETUICHHUS
KJIMMaTta, MapHUKOBBIA A(dekT. YrompHas Kuciaora u e€ coid, ux (Quandeckue u
XMMHMUYECKHE CBOMCTBA, MIOJlydeHUE U puMeHeHne. KauecTBeHHas peakuus Ha KapOoHaT-



noHbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEIULKHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35HCTBE.

[lepBoHayasbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBaX KaK O COEIUHEHUSIX
yraepoaa (MeTaH, 3TaH, STWIEH, AlETWIEH, 3TaHOJI, TJHULEPUH, YKCYCHas KHCJIOTA).
[IpupoaHbIE UICTOYHUKH YTJIEBOJOPOJOB (YroJib, MPUPOIHBIN a3, He(PTh), MPOAYKTHI UX
nepepaboTku (O€H3MH), UX POJb B OBITY M IPOMBIIUICHHOCTH. [loHATHE O OMOIOTHYeCKU
BaXXHBIX BEILECTBAX: JXUpPax, OeykaX, YIJIeBOAaX — M MX pOJIM B JKHU3HM YeJOBEKa.
MarepualibHOE €AMHCTBO OPTAaHUYECKUX U HEOPTraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢u3nueckue M XMMUYECKHE CBOWCTBA, MOJYyYEHUE M MPUMEHEHHE.
Coenunenust kpemuus B npupoje. Oo6mue npencraBienus o6 okcuae kpemuwus (IV) u
KpeMHUeBOM kuciore. CHUIIMKAThl, UX HCIOJb30BAaHHE B OBITY, B IPOMBIIUIEHHOCTH.
Baxneiiine crpouTenbHbIE MaTepualbl:  KE€paMHMKa, CTEKJIO, LEMEHT, O€eTOH,
xene300eToH. [Tpobnembl 0€30MacHOr0 MCMOIb30BAHUS CTPOUTENbHBIX MaTEpPHAJIOB B
ITIOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

U3ydeHue oOpa3l0B HEOPraHWMYECKUX BEILECTB, CBOWCTB COJSHOM KHCIIOTHI,
MPOBEICHUE KAuEeCTBEHHBIX PEaKUUi Ha XJIOPHUI-MOHBI W HAONIOACHHE MPU3HAKOB HX
MPOTEKaHUs, OTBITHI, OTpaKaroIue HU3NIECKUe U XUMHUYECKHE CBOMCTBA T'aJIOTEHOB M MX
COEIMHEHHH (BO3MOXKHO MCIOIb30BaHUE BHIEOMATEPUAIIOB), O3HAKOMJICHHE ¢ 00pa3laMu
XJIOPUJOB (TaJlOTEHU/IOB), O3HAKOMJIEHHE ¢ oOpasnamMu cepbl U €€ COEIMHEHUSIMU
(BO3MOXHO HCIOJIb30BAaHUE BUIEOMATEPUATIOB), HaOMIOJEHUE mpouecca OOyTIUBaHUS
caxapa IoJ JAEHCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3YYEHUE XMUMHYECKUX
CBOMCTB pa30aBIICHHON CEpHOM KHCIIOThI, MPOBEIECHUE KAYECTBEHHOW peakluu Ha
cynab(haT-uoH U HaOJIIOJeHHE NpU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHUE ¢ (PU3NYECKUMU
cBoiicTBaMu a3oTa, (Gochopa W HMX COECIMHEHUU (BO3MOXKHO HCHOJB30BAHHE
BUJICOMATEPHUATIOB), oOOpa3iaMu a30THBIX u (PochopHBIX ymOOpeHWid, MOIyUYCHHE,
coOupaHue, paclio3HaBaHUE U M3yYEHUE CBOWCTB aMMHaka, NMPOBEIECHUE KAaueCTBEHHBIX
peakuuii Ha MOH aMMOHHA U (ochaT-MOH M H3ydeHHE NPU3HAKOB WX IPOTEKAHMUS,
B3aMMOJICUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), W3YYEHUE MOJENEH KPUCTALUIMYECKUX PEHIETOK
anmasa, rpadura, QyiiepeHa, 03HAKOMJIEHHUE C MPOIECCOM aACOPOIMH PacTBOPEHHBIX
BEIIECTB AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MoiIydeHue, COOupaHue,
pacno3HaBaHWE M H3YYEHUE CBOMCTB YIJIEKHCIIOIO Ta3a, MPOBEICHHE KaueCTBEHHBIX
peakiuii Ha KapOOHAT W CHJIMKAT-UOHBl W HU3YyYEHHE MPHU3HAKOB HUX MPOTEKAHMUS,
O3HAKOMJIEHME  C  MNPOAYKUMEH  CWIMKAaTHOM  INPOMBIIIJIEHHOCTH,  PEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaykHelIne HeMeTauIbl U UX COCTUHECHUS.

MeTtasibl M X COeIUHEHUS

OOmast XapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUHU HX
noJjioxkeHust B llepuogmueckon cucrteme xumudeckux snemeHtoB [l. M. MenneneeBa u
ctpoeHuss atoMmoB. CrTpoeHue MeTauioB. MerauiMueckas CBs3b W METaJUIM4ecKas
KpUCTAJINYECKAass pemETKa. OJIEKTPOXMMHYECKUU  psAl  HAOPSDKEHUA  METaJUIOB.



dusnyecKkre U XuMHUUYECKue CBOIMCTBA MeTauioB. O01ue cnocoObl MOTyuYeHUs] METAJLIOB.
[TonsiTHe 0 KOPPO3UK METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIutaBel
(ctanp, 4yryH, TIOpATIOMUHUANA, OpOH3a) U UX MPUMEHEHUE B ObITY U IPOMBIIINICHHOCTH.

[I{emoyHble MeTauibl: MOJIOkKEHHWE B Ilepmoanmdeckol cHCTEME XUMHUYECKUX
anementoB JI. WM. MenzaeneeBa, CTpOCHHME HX aTOMOB, HAaXOXKJIECHHUE B IPUPOJE.
du3znyeckue M XUMHUYECKHE CBOWMCTBA (Ha mpuMepe Hatpuss U Kamus). OKcuuabl u
TUAPOKCHUIBI HATPUS U Kaius. [[puMeHeHne meoYHbIX METAIUIOB U UX COEUHECHUMU.

[IlennouHO3EMENBHBIE METAJIBI MAarHUW U KaJbLUW: MOJIOKeHUE B llepuoanueckon
cucrteMe xuMudeckux aneMeHToB 1. 1. MenaeneeBa, ctpoeHre UX aTOMOB, HAXO0XKICHUE
B mnpupone. Pusnyeckne M XUMHUYECKHME CBOMCTBA MarHus M Kajuplus. Baxuenmue
COCIMHEHUS Kalblusg (OKCHJ, THUIPOKCHA, coiin). JKECTKOCTh BOIBI M CHOCOOBI €&
YCTpaHEHHUS.

AsroMuHAN: 11on0keHue B [leproanueckoil cucreMe XUMUYECKUX 3i1eMeHToB Jl. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXJAeHUWE B mnpupoje. Ouznueckue U XUMHUYECKHE
CBOICTBa aTfOMUHUA. AM(OTEpPHBIE CBOWCTBA OKCHUIA U THAPOKCU/IA ATFOMUHUA.

XKeneszo: monoxenue B Ilepmogmueckoil cucreme XUMHUYECKHX anemeHToB [l. .
MenpeneeBa, CTpOEHHE aTOMa, HaxOXAeHUWE B mnpupoje. Ouzndeckue U XUMUYECKHE
cBoMcTBa xene3a. Okcunbl, ruapokcuasl U conu xenesa (II) u xeneza (III), ux cocras,
CBOMCTBA U MOJIyYCHHUE.

XumuuecKkuit IKCnepumenm:

O3HAKOMJICHHE C 00pa3liaMl META/VIOB U CIUIABOB, UX (PU3MYECKUMH CBOMCTBAMH,
M3YyUYCHHE  PEe3yJbTaTOB  KOPPO3MHM  METAUIOB  (BO3MOXHO  HCHOJb30BaHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJICHCTBUS OKCHAA KaJbIUs U HATPHUS C BOJOM
(BO3MO>XXHO HMCIOJIb30BaHUE BHJIEOMATEPHAIIOB), UCCIEAOBAHUE CBOMCTB KECTKOM BOJIBI,
mpoIiecca TOpeHus Kejie3a B KUCIopoie (BO3ZMOXKHO MCIOJIb30BaHUE BUJIEOMATEPUAIIOB),
MPU3HAKOB MTPOTEKAHUSI KAYECTBEHHBIX PEAKIW HA UOHBI: MarHusl, KaJIblUs, AIFOMUHUSA,
nuHka, xeneza (II) m xenesa (III), menu (II), HaGmrogeHNMe W OmMUCaHUE MPOIIECCOB
OKpalllMBaHUs TIAMEHH MOHAMU HATpHsl, KaJIUg U KaJlblugd (BO3MOXHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB), HUCCIeq0BaHUEe aM(pOTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS H
TUAPOKCHAA LHMHKA, PEIICHWE 3KCIEPUMEHTAIBHBIX 3aad Mo Teme «Baxueunmue
METaJUIbl U UX COCTUHECHUSY.

XUMHA U OKPYXKAKOIIAA Cpeaa

BemecrBa u Marepuanbl B I[IOBCEIHEBHOM JKU3HM 4elloBeka. be3omacHoe
WCIIOJB30BaHUE BENIECTB M XUMHUYECKUX peakuuii B ObiTy. IlepBas momouis mnpu
XUMHYECKUX OKOrax U OTPABIICHUSIX.

XUMHUYECKOe 3arps3HeHHe OKpY’Kawlled cpelapl (mpenaenbHas —JOMyCTUMAs
KoHIleHTparusi BemiectB, aainee — I[IJIK). Ponp xuMum B pemieHUH HSKOJIOTHYECKUX
poosIeM.

Xumuueckuit IKCnepumenm:

U3ydeHUEe O0Opa3loB MaTepualoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEpHBIE
MaTepHuabl).



Mesicnpeomemmunie ceéa3u

Peammszanysa MeXNpenMETHBIX CBsi3eéM INpU H3y4YeHMM XHMUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHITHH, Tak
U TIOHATHUM, SBISIOIIUXCSA CUCTEMHBIMH JUISI OTAEIBHBIX IIPEIMETOB ECTECTBEHHO-
Hay4YHOT'O IIMKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHATHS: Hay4HBIH (DaKT, rumoresa, 3aKOH, TEOPHUS,
aHalu3, CHHTE3, Kilaccu(uKaius, NEepUOAUYHOCTb, HAONIOJCHHUE, SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, W3MEPEHUE, MOJEIb, SIBICHUE, MAPHUKOBBIM 3(Q(EKT, TEXHOJIOIHs,
MaTEepUAJIBI.

®duznka: marepus, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJ, W30TOIBI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHH 3apsll, MPOBOJHMKH, IMOIYNPOBOJHMKH,
IURIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTAIUIMYECKAas pElETKA, CIUIaBbl, (U3MUYECKUE
BEJIMYUHBI, E€IMHULBI H3MEPEHHs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Counre.

buonorust: Qorocunres, apixaHue, Ouocdepa, 3KocUCTEMA, MHUHEPAJIbHBIE
yAOOpEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHBIE BEILIECTBA.

['eorpadusi: atmocdepa, rumpochepa, MHHEpaNIbl, TOPHbIE TMOPOJIbI, IOJE3HbIE
MCKOITa€MBbIE, TOIJIMBO, BOJIHBIE PECYPCHI.



IIJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMSA YUEBHOI O ITPEJIMETA
«XUMUSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHIA

B nienmom pesynbrarel ocBoeHUs obOydarommumucs ¢ 3IIP ydueOHOro mpeamera
«X¥uMHUSD» COBHAJAIOT C pe3yjbTaTaMU IMPUMEPHOW pabodeld MporpaMMbl OCHOBHOTO
obmero odpazopanus. Hanbosnee 3HAYMMBIMU SBIISTFOTCS

JIMUHOCTHBLIE PE3YJIBTATDI:

MOTHBAIMSA K OOYYCHHWIO W IIeJICHANPABICHHOW TMO3HABATEIHHOW IESITEILHOCTH;
YCTAaHOBKA HAa OCMBICJICHHUE JIMYHOTO OMbBITA, HAOMIOACHUN 32 XHUMHYCCKUMHU
DKCIIEPUMEHTAMH;

OpHCHTAllUd Ha TpaBWIa HWHAWNBUAYATLHOTO W KOJUICKTHBHOIO O€30MacHOIo
MOBEACHUS IPYU B3aUMOJICHCTBUU C XUMUYECKMMU BEILIECTBAMU U COCAMHEHUSIMU;

MpaKTUYECKOe M3yueHue mpodeccuilt U Tpyaa pa3IvuyHOrO pojaa, B TOM YHCIE Ha
OCHOBE TMPUMEHEHMs] HM3y4aeMoro MpeIMETHOro 3HaHus (Hampumep, JgabopaHT
XUMHUYECKOTO aHAJIN3A);

YBaXEHUE K TPYJLy U pe3ybTaTaM TPYIOBOU JEATEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHHUIO JajJbHEHMIIECH WHIAWBUAYAIbHOU
TpaeKkTOpur OOpa3oBaHWsS HA OCHOBE OPHCHTHPOBKM B Mupe mnpodeccuii u
podecCHOHANTBHBIX MPEANOYTEHUH, YBAKUTEIILHOTO OTHOIICHUS K TPYAY;

OCO3HAHHWE CBOETO TMOBEJCHUS C TOYKH 3PCHUS OMACHOCTH WM O€30MacHOCTH IS
ce0st WK JUIsl OKPYKAIOLIUX;

OCHOBBI DKOJIOTHYECKOW KYJIBTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
DKOJIOTHYECKOTO MBIIIJICHUS, TPUOOPETCHUE ONBITa JKOJIOTHYCCKH OPHUCHTUPOBAHHOM
MPAKTUYECKOMN ACSATEIBHOCTU B )KU3HEHHBIX CUTYAIIMSIX;

OCO3HaHWE TMOCIEACTBUM W HENpUITHE BPEIHBIX NpUBBIYEK (YMOTpeOiIeHus
aJIKOTOJIsI, HAPKOTHUKOB, KypeHHs) U UHBIX (popM Bpeda st GU3NIECKOTO U TICUXUUECKOTO
3J10pOBbBSI;

NPUHATHE PENICHUH B KU3HEHHOM CUTYyallMd Ha OCHOBE MEPEHOCa MOJYyYEHHBIX B
X0/1e 00y4eHMS 3HAaHUN B aKTYaJIbHYIO CUTYAIINIO, BOCIIOJNHATH neunut napopManuu;

TOTOBHOCTh OTOMpaTh W WCIIOJH30BaTh HYXKHYIO WH()OPMAITUIO B COOTBETCTBHH C
KOHTEKCTOM YKU3HCHHOU CHUTYyaITUH.

METAIIPEJIMETHBIE PE3YJIBTATHI
Oe¢nadenue yHugepCaIbHbIMU YUEOHBIMU NOZHABAMEIbHBIMU OCUICMEUAMU:

BBISIBJISITh IPUYUHBI U CJICACTBUS MPOCTHIX XUMUYECKHUX SIBJICHHM;

OCYIIIECTBIIATh CpaBHEHUE, KIACCH(PUKAITNI0O XUMUUSCKUX BEIIECTB 10 33IaHHBIM
OCHOBAHUSIM U KPUTEPUSM JIJISI YKa3aHHBIX JIOTUYECKUX ONEPALIHiA;

CTPOUTH JIOTUYECKOE CYNKIACHHUE MOCIE MPEABAPUTEILHOIO aHAJIN3a, BKIIOYAIOIIEE
YCTAHOBJIEHHE TPUYNHHO-CIICICTBEHHBIX CBA3EH;

BBISIBJISITH  IePUIUTBl UHGOpPMAIIUKU, JAHHBIX, HEOOXOJMMBIX JUISI PELICHUS
MOCTABJICHHOM 3aJa4H;



npeoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJIHOTO BUJA B Apyroul (Tabiuily B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHSTh U TPEOOPA30BBIBATh 3HAKU U CUMBOJIbI, MOJICTH M CXEMBbI
JUTSL pelieHus1 yueOHBIX 1 MTO3HABATENbHBIX 3a/1a4 C TOMOIIIBIO MEe/1arora;

C TIOMOIIBIO MEJarora MPOBOAUTh XUMUYECKHI OIbBIT, HECIOKHBIA SKCIEPUMEHT,
JUISL YCTaHOBJICHUSI OCOOCHHOCTEN 00BEKTa N3yUEeHHUsI, TPUUUHHO-CIICJICTBEHHBIX CBSI3EH U
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

C TOMOINIBIO TMENarora WA CaMOCTOSATEIbHO (OPMYIUPOBATh OOOOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIBITA,;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE XUMHUYECKUX MPOIECCOB U UX MOCIEACTBUS;

UCKaTh WIM OTOMpaTh HMHPOPMAIMIO WM JaHHBIE W3 HCTOYHUKOB C YYETOM
MPEeAI0KEHHON yueOHOH 3a1auM U 3aJaHHBIX KPUTEPHUEB.

Osnaodenue ynugepcanbHblMu y4eOHbIMU KOMMYHUKAMUBHBIMU OCUCMEUAMU:

OpraHU30BbIBAaTh y4eOHOE B3aUMOJCHCTBUE B rpyIne (ONpenessTh OoO0IIue Ielu,
pacnpenensiTh POy, 10roBapyuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO TEIarora WiM CaMOCTOSATENIbHO COCTABJISATh YCTHBIE M IMHUCbMEHHBIE
TEKCThl C HCIIOJIb30BAaHUEM WIUIFOCTPATUBHBIX MATEPUAJIOB MJI BBICTYIUICHUS MEpen
ayIUTOPUEN;

OpraHU30BBIBATH Y4e€OHOE COTPYJAHHYECTBO M COBMECTHYIO JESTEIBHOCTh C
VUHTEJIEM W CBEPCTHHKAMU; pab0OTaTh WHIWBHAYAJIHHO W B TPYIIIE: HAXOIUTH 0oOIIee
pelieHre W paspemarbh KOH(PIMKTHL HAa OCHOBE COTJIAaCOBAaHMS TO3WMLMM M yd4eTa
HUHTEpEeCcOB; (OPMYJIUPOBATh, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

OIICHMBATh KAa4eCTBO CBOETO BKJIAJa B OOIIMM MPOAYKT, MPUHUMATh U Pa3eisiTh
OTBETCTBEHHOCTh U MPOSIBISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA TIepe] TPYIIION.
Osnadenue yHugepcaibHblMu YueOHbIMU PeCyIAMUCHBIMU OCUCEUAMU:

OoOHapyX uBaTh U POPMYIUPOBATH YUEOHYIO MPOOIEMY, ONPEACIATH LETh YUYEOHOM
NESATEIbHOCTH;

BJIQJIETh OCHOBAaMHM CaMOKOHTPOJISI, CaMOOIICHKH, TMPUHATHS PEIICHUH ¢
OCYILIECTBJICHUSI OCO3HAHHOTO BBIOOpA B YUe€OHOU U MTO3HABATEILHOMN JAESTEILHOCTH;

COOTHOCHUTh CBOM JEHCTBHS C IUIAHUPYEMBIMHU pe3yJibTaTaMu, OCYIIECTBISATH
KOHTPOJIb CBOEH JIESATENBHOCTH B MPOLECCE TOCTUKEHUS PEe3yJbTara, ONPEAEIATh
CIOCOOBI ICUCTBUI B paMKaxX MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOH JIEUCTBUS B COOTBETCTBUHU C U3MEHAIOLLECHUCS CUTYallMEH;

JaBaTh A/ICKBATHYIO OLICHKY CUTyallMd W Mpeuiarath IUIaH €€ WU3MEHEHHUS; MPEIBUICTb
TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTD IPU PEIICHUH YIECOHOU
3a/1a4y;

NOHUMAaTh MPUYMHBI, MO KOTOPHIM HE OBbUI JIOCTUTHYT TpeOyeMbIil pe3yibTar
JESTENbHOCTH, OMNPENENsATh TO3UTHUBHBIE HM3MEHEHHUS M HaIpaBieHHs, TpeOyroume
nanbHenIen padoThl;

OCO3HAHHO OTHOCUTBCA K APYrOMY UEJIOBEKY, €r0 MHEHHIO.



NHNPEAMETHBIE PE3YJIbTATHBI

B cocTtaBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHHIO OOSA3aTENIBHOIO COAEpPKaHUS,
YCTaHOBJICHHOTO JIJAHHOM MpUMEpHON paboueil mporpamMmoil, BBIJIEISAIOT: Hay4HbIE
3HAHMS, YMEHHS U CIOCOObI AeHCTBUH, cnenuduuecke g y4eOHOro mpeaMera
«XuMUs», BUABl NESITEIBHOCTH IO IMOJIYYEHHIO HOBOTO 3HAHMS, €r0 WHTEPIpETAlUU,
peoOpa3oBaHUIO0 ¥ MPUMEHEHUIO B PA3JIMYHbBIX YYCOHBIX U HOBBIX CUTYalIUSX:
MPEACTABICHUE O 3aKOHOMEPHOCTSX W IMO3HABAEMOCTH SIBIICHHI MPUPOJbI, MOHUMaHUE
OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMMHYECKOW HAayKH Kak o00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOWIeNd KyJbTypbl M MPAKTUYECKON JESITeIbHOCTH
YeJioBeKa B YCJIOBHUSX COBPEMEHHOTO OOIIECTBA; MOHUMAaHUE MECTa XUMHUH CPEIU IPYTUux
€CTECTBEHHBIX HAYK;

BJIAJICHUE OCHOBAMHM NOHSATUMHOIO anmapara M CHMBOJIMYECKOIO S3bIKA XUMHH JJIS
cocTaBiieHUs] (DOPMYJT HEOPTAaHMYECKHX BEIIECTB, YPAaBHEHUN XMMUUYECKHX Ppeakiuil (c
OMOpOM Ha aJITOPUTM Yy4YeOHBIX JEWCTBUI); BIaJCHHUE OCHOBAMHU XUMHUYECKOMN
HoMeHknaTypbl (IUPAC u TpuBHanbHOW) M yMEHHE HCIOJIB30BaTh €€ Uil PEIICHUS
y4eOHO-TI03HABATEIBHBIX 33/1a4 C MIOMOIIBIO YUUTENIST; YMEHUE UCITIOIh30BaTh MOJIEIH JIJIS
OOBSICHEHHSI CTPOCHHUS aTOMOB U MOJIEKYJI 110 aJITOPUTMY C OIIOPOH Ha ONPEICIICHNUS;
MPEACTABICHUE O CHUCTEME XUMHUYECKHX 3HAaHUH U YMEHUE C IOMOILIBIO YYUTENs
MPUMEHSTh CHCTEMY XUMHUYECKUX 3HAHUU ISl YCTAHOBJICHUSI B3aMMOCBS3EM MEXKIY
M3YUYCHHBIM MAaTEpUAJIOM M MpPU TOJYYEHHH HOBBIX 3HAHUW, a TaKXke B IIpolecce
BBITIOJIHEHUS Y4YEOHBIX 3aJaHMii W Tpu paboTe C HUCTOYHUKAMU XUMUYECKOUN
uH(dOpMaIH, KOTOpasi BKIIFOYAECT:

BAKHEUIINE XUMUYECKUE TOHATUS: XUMHUYECKHI JJIEMEHT, aToM, MOJEKYJa,
BEILIECTBO, IPOCTOE€ M CII0O)KHOE BEIIECTBO, OJHOPOJHASI M HEOJHOPOJHAs CMECh,
OTHOCUTENBbHBIE AaTOMHAs M MOJIEKYJspHash MaccChl, KOJHMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIM 00bEM, OKCHJ, KHCIIOTa, OCHOBaHUE, COJb (CpelHsis),
XUMHUYECKasl peaklysl, peaklMi COCTUHEHUs, PEaKLUU Pa3I0KEeHHsI, pEaKIIMK 3aMeLICHUs,
peakiuu oOMeHa, TerioBoM A(PGEeKT peakiuu, 2K30- U DHIOTEPMUUYECKHE PEeaKIUU,
pacTBOp, MaccoBas [0JiI XUMHUYECKOIO 3JIEMEHTa B COCIUWHEHWH, MaccoBas J0Jid U
MPOIIEHTHAsd KOHIEHTpalus BEIIECTBA B PacTBOpE, SAPO aTOMA, AIEKTPUYECKUH CIION
aToMa, aTroMHas oOpOWTalb, paJAUyC aroMma, BaJEHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMUYECKasi CBA3b, DJIEKTPOOTPULATEIBHOCTh, MOJISIPHAS W HENOJSpHAs KOBAaJEHTHAas
CBSI3b, WOHHAs CBS3b, METAJUIMYECKasl CBA3b, KpPUCTAIIMYECKAss pelieTKa (aToMHasl,
WOHHAs, MeETaJUIMYecKasi, MOJEKYJspHas), HOH, KAaTHOH, AHUOH, JJEKTPOIUT U HE
ANEKTPOJUT,  DJICKTPOJIMTHYECKAs  JUCCOIMAIMS, pPEAaKIMd  HWOHHOrO  OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHHE
U BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMUYECKOE paBHOBECHE, 0OpaTUMbIE U HEOOpaTHMBbIE
peaklMHu, CKOPOCTh XUMHUYECKON peaklHMH, KaTajlu3aTop, MPEeAes]bHO AOMyCTUMAas
konneHTparus (I11K), koppo3ust MmeTamioB, CIIaBHI;

OCHOBOIIOJIAraloIIe 3aKOHbl XMMHUU: 3aKOH COXpaHeHus Macchl, llepuoanyueckuit
3akoH /. 1. Menneneena, 3aK0H MOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUU XHMHUHU: aTOMHO-MOJICKYJISIDHAs TEOpHUs, TEOPHUS DIIEKTPOJIUTHUYECKOM
IUCCOLMALINM, a TAK)KE IMPEJICTABICHUS O HAyYHBIX METOAAX MO3HAHUS, B TOM YHCIE



AKCIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOJaX MCCIIEIOBaHUSI BEIIECTB M H3Y4YEHUS
XUMHUYECKUX PEaKIUM;

MpEJCTaBICHUE O TEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB XHUMHUUYECKHUX DJIEMEHTOB
(pamnyc atoma, 3JIEKTPOOTPULIATENLHOCTD ), MPOCTHIX U CIOKHBIX BEIIECTB OT MOJIOKEHUS
anemeHTOB B llepuoanueckoil cucteMe (B MajibIX MEPUOJAX M TJIABHBIX MOJATPYIIax) U
AJIEKTPOHHOTO CTPOCHMSI aTOMa; YMEHHE OOBSCHSATH CBSI3b IOJIOKEHHS DSJIEMEHTAa B
[lepuoguyeckoid cuUCTEME C UHCIOBBIMU XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB MW 3apsAja sAlapa, oOliee YHCIO 3JIEKTPOHOB),
pacripesielieHueM DJJICKTPOHOB 10 JHEPreTUUYECKMM YpPOBHSIM aTOMOB IIEPBBIX Tpex
MEPUOOB, Kalus W KaJbIUs; KIacCU(UIIMPOBATh XUMUUYECKUE AJIEMEHTHI C OMOpOi Ha
omnpeneneHus GU3nIecKoro cMbicia UGPOBBIX JAHHBIX NEPUOIUUECKOM TaOIUIIbI;
yMEHUE KilacCU(UIMPOBaTh XUMHUYECKHE OSJIEMEHThI, HEOPraHWYeCKHUe BEIIEeCTBA U
XUMUYECKUE PEAKIMU C ONOpPOMl Ha CXEMBbI; OINpPENEsATh BAJIEHTHOCTh U CTENEHb
OKHCIICHHUSI XUMHUUYECKUX BJIEMEHTOB, BHJI XUMUYECKOW CBSI3U M THUI KPUCTALTMYECKOU
CTPYKTYpbl B COEIMHEHHUSIX, 3apsi MOHA, XapaKTEP CPelbl B BOJHBIX PacCTBOpPAxX BEIIECTB
(KMCI0T, OCHOBAHMIT), OKUCIUTENh M BOCCTAHOBUTEIH 10 AJITOPUTMY YUEOHBIX JICHCTBUM;
YMEHUE XapaKTEpH30BaTh C OMOPON Ha cXemMy (PU3NUYECKHEe M XMMHYECKHE CBONCTBA
MPOCTBIX BEUIECTB (KHUCIOPOJ, 030H, BOAOPOJ, rpaduT, anMmas3, KpeMHHU, a30T, docdop,
cepa, XJIOp, HaTpUH, KaJIuii, MarHUH, KaJIbIIUH, aTFOMUHUHN, KEJI€30) U CI0KHBIX BEIIECTB,
B TOM YHCIE WX BOJHBIX PacTBOPOB (BOJa, aMMHaK, XJIOPOBOJOPOJ, CEPOBOJIOPO],
OKCHUJBI ¥ TUIIpOKCUABI MeTaiyioB I - [IA rpynm, amtomunus, meau (11), muaka, sxenesa (11
u III), okcuner yraepona (I u IV), kpemuus (I1V), azota u pochopa (II1 u V), cepsr (IV u
VI), cepnucras, cepHasi, a30THCTasi, a3oTHas, ¢ocdhopHas, yroibHass, KpEeMHHEBas
KHCJIOTa U UX COJIM); OMHCHIBATH C OMOPOW HA IUIaH MU KIIOYEBHIE CJIOBA; YMEHHE
MIPOTHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U
CTPOCHHUS TOCJIE MPEIBAPUTEIHLHOTO aHalu3a MoJI PyKOBOJCTBOM I€/1arora, NpuMeHEHUe
BEIIECTB B 3aBUCUMOCTH OT HX CBOMCTB, BO3MOXXHOCTb NPOTEKAHUS XUMHUYECKHUX
MPEBpaIEHU B Pa3IMYHBIX YCIOBHUSX, BIMSHUE BEUIECTB U XMMHUYECKUX IMPOIECCOB Ha
OpraHu3M YeJIOBEKA U OKPYIKAIOIIYI0 TPUPOIHYIO CPEY;

YMEHHUE COCTaBJIATh MO 00pasily, CXeMe, alITOPUTMY YUEOHBIX JEeHCTBUNA MOJIEKYISIPHbBIC U
WOHHBIC YpaBHEHUS peakluil (B TOM YHCIIE€ PEaKIMii HOHHOTO OOMEHa U OKUCIUTEIHHO-
BOCCTAHOBHUTENIBHBIX PEAKINN), WUITIOCTPUPYIOIIUX XMMHYECKHE CBOMCTBA H3YYEHHBIX
KJIACCOB / TPYII HEOPTaHMUYECKUX BEHIECTB, a TAKXKE MOATBEPIKIAIONIUX T€HETHYECKYIO
B3aMMOCBSI3b MEXY HUMU;

YMEHHE BBIYUCISATh OTHOCHUTEJIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAaccChl BEILIECTB,
MacCCOBYIO JIOJIF0 XMMHUYECKOI0 3JIEMEHTa B COCIMHEHHH, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, KOJUYECTBO BEIIeCTBA M €ro Maccy, oObEM Ta3oB € OMOpOM Ha oOIue
dbopMysbl; yYMEHHE MPOBOJUTH pAcCUeThl IO YPABHEHUSM XWMHUYECKHX peaKIuil u
HAXOJIUTh KOJIMYECTBO BEIIECTBA, 00BEM M MAaCCy peareHTOB WJIHM MPOIYKTOB PEAKIUU C
OTIOPOi Ha 00pa3ell, aNrOPUTM yUeOHBIX JEHCTBU;



® RBJIQJICHUC OCHOBHBIMH METOJIAaMH HAyYHOTO TO3HaHUS (HAOMIOJCHUE, HW3MEpPCHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE) MPU H3YYECHUU BEIIECTB M XUMHUYECKUX SIBIICHUU C
OMOPOM Ha aJrOpUTM YYEOHBIX JACUCTBUI; yMEHHE CPOpPMYIHpPOBaTH MpoOJIeMy U
MPENJIOKUTD ITYTH €€ PEIICHHs ¢ MMOMOIIBIO TIeJarora; 3HaHue OCHOB 0€30MacHON paboThI
C XUMHYECKIUMU BEIIECTBAMHU, XHMHUYECKOU MOCYI0M 1 1a00OpaTOpHBIM 000pYA0BAHHUEM;

® HaMYWEe TMPAKTUYECKUX HABHIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS CIEAYIOIINX
XUMHUYECKUX IKCIIEPUMEHTOB TI0]T PYKOBOJICTBOM YUHUTEINS C OOCYKICHUEM IIaHa pabOThI
WJIM COCTaBJIEHUEM TaOJIMIIbL:

W3Y4YCHHUE U ONMMCAHUE (PU3NUECKUX CBONCTB BEIIECTB;

03HAKOMJICHUE C PU3HUECKHUMH M XUMHUECKHUMH SIBJICHUSIMU;

OTBITHI, WJUTFOCTPUPYIONIUE TIPHU3HAKA TMPOTCKAHUS XHMHYECKUX PEaKIIHi;
M3Yy4YEHHUE CIIOCOOOB pa3/iesieHUs CMECEi;

MOJIyYeHHE KUCIOpOa U U3YUYEHHUE €ro CBOMCTB; MOJIYyYEHUE BOJOPOa U U3yUEHUE
€ro CBOMCTB,;

MOJIYYCHHE YTJIECKUCIIOTO ra3a M M3Y4YEHUE €ro CBOMCTB; MOJIyYeHHE aMMHaKa U
W3YYEHHUE €r0 CBOWCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPENECICHHOW MAacCOBOM J0JI€d PACTBOPEHHOIO
BEIIECTBA;

UCCJICIOBAHNE W OIHWCAHWE CBONCTB HEOPTAaHMYECKHX BEIIECTB Pa3TUIHBIX
KJIACCOB;

NPUMEHEHUE WHAUKATOPOB (JlakMyca, MeTWiIopaHxka u ¢eHondTaaenta) s
OmpeeNIeHHs XapaKTepa Cpe/ibl B paCTBOpax KUCIOT U HIEI0UeH;

U3YYCHUE  B3aUMOJACHCTBUS KHCIOT C MeETallIJaMH, OKCHUIAaMH METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSMH, COJISIMH;

MOJTyYCHUE HEPACTBOPUMBIX OCHOBAHUH;
BBITECHEHHE OJIHOTO MeTajula IPYTUM U3 pacTBOpa COJIH;
uccie10BaHne aM(pOTEPHBIX CBOWCTB TMPOKCHIOB aTIOMUHHUS U [IUHKA;

pelieHre  DKCMEpPUMEHTANbHBIX 3amad 1o Teme «OCHOBHBIE — KJIACChI
HEOPTaHUYECKUX COCTUHEHUNY;

pemieHre  SKCIePUMEHTANBHBIX  3adad 1Mo  TeMe  «OJEeKTPOIUTHYECKAS
JICCOTIHATIHS,;

pelIeHre HKCIIEPUMEHTAIBHBIX 3a7ad 1o Teme «BakHelmme HeMeTauIbl M WX
COCTUHCHHUSI;

peleHre SKCIEPUMEHTAIBHBIX 3a7ad 1Mo TeMme «BakHelmue MeTamibl W UX
COCTMHEHUSD;

XUMUYECKHE SKCIIEPUMEHTBI, WJUTFOCTPUPYIONINE MPU3HAKU MPOTCKAHUS PEaKIIHiA
MOHHOTO OOMEHa;

KaueCTBEHHBIE PEAKIIMU Ha MPUCYTCTBYIOIINUE B BOJIHBIX PACTBOPAX MOHBI: XJIOPHU-,
opomun-, noaua-, cyibdar-, ¢pocdar-, KapooHaT-, CHIMKAT-aHUOHBI, THAPOKCU-UOHBI,
KaTHMOHBI aMMOHHUSI, MarHus, KaJbIus, aJTIOMUHUS, JKeme3a (2+) u xxenesa (3+), meau (2+),
IIUHKA,;

YMEHUE TPEJCTaBISATh PE3yJbTAaThl  JKCIEepuMeHTa B  ¢GoOpMe  BBIBOJIOB,
JI0Ka3aTeIhCTB, TPa(UKOB U TAOJIHUIT U BBISBIISATH SMIIUPUICCKHE 3aKOHOMEPHOCTH;



® BIaJicHUE TMpaBWIaMU O€30MacHOr0 oOOpalleHUusl C BEIEeCTBaAMHU, HCIOJIb3yEeMbIMU B
MOBCEHEBHOM JKMU3HU, & TAKXKE MPABUIIAMU TTOBEJCHHS B LIETSAX COEPEKEHUsI 370POBbS U
OKpY Karolen MpUpPOTHON Cpeibl; MOHUMaHKe Bpeia (OMacHOCTH) BO3/CHCTBUS HA KUBBIC
OpPraHM3Mbl  OIpPENEICHHBIX  BEIIECTB, a TaKXke CIHOCOOOB  yMEHBIIEHUS U
NPEeIOTBPALICHUs] UX BPEAHOrO BO3ACMCTBUS;, MOHUMAaHHE 3HAYCHHS YKUPOB, OEJIKOB,
YIJIEBOJOB JIJIsl OpraHU3Ma YeJI0BEKa;

® BJQJICHHE OCHOBAMHM XHMHMYECKOW TIPaMOTHOCTH, BKJIIOYAIOLIEH YMEHUE MPABUIIBHO
UCIIOJIb30BaTh M3YyYEHHbIE BEIIECTBA W MaTepuaybl (B TOM YHCIE, MUHEpaJIbHbIE
yAOOpEeHMs,, METAJUIbl W CIUIaBbl, MPOAYKTHI MNEpepadOTKU MNPUPOJHBIX HCTOYHHKOB
YIIeBOAOpOAOB (yrisi, NPUPOAHOro rasa, He(TH) B OBITY, CEIBCKOM XO34WCTBE, Ha
MPOU3BOJICTBE; YMEHHE MPUBOAUTH MPUMEPHI MPABUIBLHOTO MCIOJb30BAHUS N3YYEHHBIX
BELIECTB U MaTEPHUAJIOB;

® YyMEHHME YyCTaHaBIMBATh CBS3M MEXIy pealbHO HAOMIOAAEMBbIMH XUMUYECKUMU
ABJICHUSIMM M TIPOLECCAMHU, MPOUCXOJSIIMMH B MaKpO- M MHKPOMHPE, OOBACHSTH
NPUYUHBl MHOTOO0Opa3usi BEIIECTB; YMEHUE HHTETPUPOBATH XWMHUYECKHE 3HAHHS CO
3HAHMSIMU JAPYTUX YYEOHBIX MPEAMETOB C MOMOIIBIO MEArora;

® mpeacTtaBieHue o cdepax mpodecCHOHATBHON NeATEeIbHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMU Ha JOCTHXKEHUSX XHMHUYECKOW HAYKWU;
HaJIM4KUe ONbITa pabOThl C Pa3IUYHBIMU MCTOYHUKAMU MH(GOPMAIMK 110 XUMHUH (Hay4YHO-
MOMyJIsipHasi JIUTEpaTypa, CIOBAapH, CIPABOYHUKH, MHTEPHET-PECYPCHI) C OMOpOMl Ha
QITOPUTM: yMEHUE OOBEKTUBHO OICHUBAaTh HMHPOPMAIMIO O BEHIECTBAX, HUX
NPEBPALICHUSIX U IPAKTUYECKOM MPUMEHEHUH.

TpeGoBanusi K T1NpeIMeTHBIM pe3yJbTaTaM OCBOCHHUSI Yy4YeOHOro mpeaMera
«XUMHS», pacpeIeICHHbIE 110 ToAaM 00ydYeHHUs

Pesynapratel mo romam GoOpMyIUpPYIOTCA 1O NPUHIUIY J00aBICHHUS HOBBIX
pe3yabTaTOB OT TOJa K TrOAY, YK€ HAa3BaHHbIE B NPEABIAYIIMX TOAax ITO3HMIUH, Kak
MpaBUIIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUUTBIBAIOTCS (PE3yJIbTaThl OYEPEIHOTO TOJ1a 110
YMOJTYaHUIO BKJIIOYAIOT PE3YNbTAThl IPEABLAYIIUX JIET).

8 KJIACC

pacKphlBaTh CMBICII OCHOBHBIX XHMHYECKHUX TIOHATHH: aroM, MOJICKYIa,
XUMUYECKUN DJIEMEHT, TMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJIHASA U
HEOJHOPOJIHAsI), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast JOJSI XUMUYECKOTO JIEMEHTa B
COCIMHCHUH,  MOJSPHBIA  00BEM,  OKCHJA,  KHCJIOTa,  OCHOBAaHHWE,  COJb,
2NEKMPOOMPUYAMENLHOCTID’, CTETICHb OKHUCJICHUS, XUMHUYECKas peakmus,
KIacCu(DUKAIS PEaKIuid: PEeaKIud COCIWHCHUS, PEAKIUU PA3I0KEHUS, PEaKIuu
3aMelIeHUs, Peaklui 0OMEHa, K30- U DHJAOTEPMUUECKUE PEAKIIUU; Meniool 3¢hgdexkm
peaxkyuu,; SIpO aroma, JIEKTPOHHBIN CIOW aroma, aTOMHas OpOWTalb, pajguyc aTroma,
XUMHUYECKasl CBS3b, MOJIAPHAS M HEIMOJISIpHAS KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, WOH,

23pech 1 Janee KypcMBoM 0603HAYAIOTCA MIaHUPYEMBbIE NPeaMeTHbIE PE3Y/ibTaTbl, KOTOPbIE MOTYT 6bITh MOTEHLMAIBHO
[LOCTUIHYTbI 06yyatowwmMmcs ¢ 3P, HO He ABAAOTCS 06a3aTe/IbHbIMMU.



KaTHUOH, aHWOH, PAacTBOP, MaccoBasl J0Jig BeliecTBa (MPOLEHTHAs KOHIIEHTpalus) B
pacTBopeE;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHH (cM. 1. 1)
MIPUMEHSThH 3TU NOHATHUSA MPU ONMCAHUM BEIECTB U UX MPEBPALLICHUII;

UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBlIeHUS (OPMYJ BEIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIMiA, 3JIEKTPOHHOTO OanaHca;

OTIPEIENSTh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHHSX; CTEIECHB
OKHUCJICHHUSI DJIEMEHTOB B OMHApHBIX COCJUHEHUSX C OMOPON Ha OIpeAeNieHUs, B TOM
YUCJIe CTPYKTYPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy
coenmvHeHU 10 GopMmyaaM; BHUJ XUMHUYECKOW CBs3uM (KOBAJICHTHAsS W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

VMMETb MPEJICTABICHUE O CUCTEME XUMUYECKUX 3HAHUW, YMETh C MOMOIIBIO YUUTEIS
MPUMEHATh CUCTEMY XHWMHWYECKUX 3HAHUH, JJISI YCTAHOBJICHHUS B3aMMOCBSA3U MEXKITY
W3YUYCHHBIM MaTepuajoM U NpHU TOJYYEHUM HOBBIX 3HAHMH, a Takxke npu padbore ¢
HMCTOYHUKAMU XUMHUYeCKoU nHpopManmu. OpUeHTUPOBATHCS B TMOHSATUSX U ONEPUPOBATH
UMU Ha 0a30BOM YpOBHE, MPUMEHSTH MPU BHIMTOJIHEHUH Y4€OHBIX 3aJlaHUi U pelICHUU
pacyeTHBIX 3aJa4 C ONOPOM Ha aJrOpPUTM Y4YEOHBIX IEHCTBUU H3YUYEHHBIE 3aKOHBI U
TEOPUH: 3aKOH coxpaHeHus Maccel, [lepmommueckuin 3axonH [[.M. MenneneeBa, zaxkow
NOCMOSIHCMBA COCMABA, 3aKOH ABOTagpo; aTOMHO-MOJEKYJsspHas Teopus. COOTHOCUTH
o003HaueHus, KOTOphle uUMeloTcs B Tabmune «llepmomuueckas cucreMa XUMUYECKUX
anemeHToB /. U. MenneneeBa» ¢ UYHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apAl sjapa, oOOIlee 4YHUCIO DSJIEKTPOHOB U
pacnpeiesIeHUe UX M0 IEKTPOHHBIM CIIOSIM);

KJIacCU(PUUUPOBATh ~ XUMUUYECKHE  DJIEMEHTBhI; HEOPraHWYECKHE  BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBYy YYACTBYIOIIMX B PEAKI[MU BEIIECTB, IO
TerioBoMy 3G (dEKTy, MO0 U3MEHEHUIO CTENEHU OKUCICHHS XUMHYECKUX JJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepHu30BaTh (OMUCHIBAThH) OOIINE XUMUYECKHUE CBOMCTBA BEUIECTB PA3TMUHBIX
KJIaCCOB,  MOATBEpP)KIas  ONUCAHWE  MPUMEPAMU  MOJIEKYJSIPHBIX  YPaBHEHHUM
COOTBETCTBYIOIINX XUMUUECKUX PEAKLIUHI C OIIOPOU HA CXEMBI,

IIPOTHO3UPOBATh CBOWMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOYKHOCTH NPOTEKAHUS XUMHUYECKUX NPEBPALICHUNA B PA3JIUYHBIX YCIOBHUAX IOCIE
MIPEABAPUTEITLHOTO 0OCYKICHHUS C TIEIarorom;

BBIYUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO W MOJSPHYIO MacChl BEIIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (OopMylie COEAMHEHMS; MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE; MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHUUYECKOW PEAKIUU C
OIIOPOW Ha aJIrOPUTM;

MPUMEHATH OCHOBHBIC OIEPAIIMU MBICIUTEIbHON JAEATEIBHOCTH — AaHalu3 |
CUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEMaTHU3aINA, KJaccu(uKalus, BbISIBJICHUE
NPUYUHHO-CJIEACTBEHHBIX CBSI3€d — IS W3YYEHHUS CBOWCTB BEIIECTB M XUMHUYECKUX
peakIuii; eCTeCTBEHHO-HAay4YHbIe METOAbl IO3HAHUS — HAONIOJEHHUE, W3MEpEeHue,

MOJICIMPOBAHUE, IKCIIEPUMEHT (peanbHblli U MbIC/IeHHbI) TIOJI PyKOBOJACTBOM II€Aarora,
ClIeoBaTh  MpaBWjaM  MOJb30BAHMS XMMHUYECKOW TOCYIOM ©  JabopaTOpHBIM
o0opyI0BaHUEM, a TaKXKe MpaBuiiaM OOpaIIeHHs C BEIeCTBAMH B COOTBETCTBHUU C



WHCTPYKIUSMU TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB MO MOJYYEHHUIO U
coOMpaHHMIO Ta3000pa3HbIX BEIIECTB (BOJAOpPOAA M KHCJIOPOJAA), MPUTOTOBJICHUIO
PAacCTBOPOB C ONPEAECIEHHON MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA; IIJIAHUPOBATH U
MPOBOAUTh XHMHYECKHE HKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IWIEIOYEH U
KHCIIOT C TIOMOIIBI0O HMHAMKATOPOB (MakMyc, deHondTanenH, METUIOpaHkK U Jp.),
MOATBEPXKIAIONIUX KAYECTBEHHBIM COCTaB HEOPraHUYECKUX BEIIECTB (KaueCTBEHHBIE
pEaKIMu Ha MOHBI) MOJI PyKOBOJCTBOM I€1arora.

9 KIIACC

PacCKpbIBaTh CMBICTT OCHOBHBIX XUMHUUYECKUX MOHATHI: XUMUUECKUN DJIEMEHT, aTOM,
MOJIEKYJia, UOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCT,
3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHUS, XHUMHUYECKas pPeakiusd, XUMUYeCKas
CBSI3b, MEN060U 3¢hghexkm pearyuu,MOIb, MOJSPHBI 00BEM, PacCTBOP; DIEKTPOIUTHI,
HEDJIEKTPOIUTHI, AJICKTPOJIMTHYECKAsT JTUCCOIMAIMS, peaKklud HWOHHOTrO oOMeHa,
KaTanu3aTtop, Xumuueckoe pasHogecue, ooOpamumvlie U HeoOpamumvle peaKyuu,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKLIUH, OKHCIHUTENb, BOCCTAHOBUTENb, OKHUCICHHE
U BOCCTAHOBJICHHE, aJJIOTPONuUs, aM(POTEpHOCTb, XHMMHUYECKas CBA3b (KOBaJEHTHAs,
MOHHAs, METaJNIMYecKas), KpUCTAUIMYECKash PEUIETKA, KOppo3us Memaiios, CHIA8bl;
CKOpOCmMb  XUMUYecKou peakyuu, TpenenabHo npomyctumas koHuentpauus (I1K)
BEIIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKHX MOHATHH (cM. 1. 1) u
MPUMEHSIThH 3TU OHATHS MPU ONKUCAHUU BEILIECTB U UX MPEBPalICHUN;

UCIIOIb30BaTh 3HAKM U CHUMBOJIBI Il (PUKCAIlMK pe3yJIbTaTOB HAOII0ACHUH,
cocTaBieHuss (GOpMYJl BEHIECTB M yPAaBHEHUM XHUMHUYECKUX PEAKIHUM, 3amucu JaHHBIX
ycioBui 3amad. Mcnonb3oBaTe 0003HaueHus, umeromuecs B [lepuoaudeckoi cucreme u
Ta0JIUIe PACTBOPUMOCTU KUCJIOT, OCHOBAHUH U COJIEH B BOJIE JJIsI BBITIOJIHEHUS 3a/IaHUM.

ONPENEIATh BAJEHTHOCTh M CTENEHb OKHUCICHHS XMUMHUYECKHX BJIEMEHTOB B
COEIMHEHUAX PA3JIUYHOrO COCTABA; NPUHAJICKHOCTh BEIIECTB K ONMPEAEIEHHOMY KJIACcCy
COCIMHEHUN C ONOpOM Ha ONpENENCHUs, B TOM YHUCIE CTPYKTYPUPOBAHHBIE; BUBI
XUMUYECKON CBSI3W (KOBAJEHTHAs, WOHHAs, METAJJINYecKas) B HEOPraHUYECKUX
COCIMHEHUSX; 3apsA], MOHA IO XUMHUYECKOW QopMyIe; XapakTep cpeibl B BOJHBIX
pacTBOpax KHUCIOT M WIEHOYEH, mMun KpUCMailudeckou peuémrky KOHKPEemHO20
eewjecmea,

packpeiBaTh  cMbic  [lepmogmueckoro  3akona .M. MengeneeBa wu
JE€MOHCTPUPOBATH €r0 MOHUMAHUE: ONUCHIGAMb U XApaKmepu3oeams TAOIUUYHYI0 opMy
Ilepronnyeckoil CHUCTEMBI XWMHWYECKUX OJJEMEHTOB: pa3jinyarh IMOHSTUS «TJIaBHAA
noarpynmna (A-rpynmna)» u «mnobouyHas mnoarpynma (b-rpymnma)»y, Manbie U OOIbIIHE
MEPUOBL, COOMHOCUMb 0003HAYEHUS, KOTOPhIE UMEIOTCS B MEPUOJUYECKON TalIHIlE, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M
3apsn siApa, oOIIee YMCIIO AJIEKTPOHOB U paCIpeelieHUe WX IO DJIEKTPOHHBIM CIIOSIM);
00bsCHAMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHYECKUX 3JIEMEHTOB M UX
COEIMHEHUI B MpeJieNiax MajlbIX MEPUOAOB U IIIABHBIX MOATPYMI C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHTHI; HEOPTraHWYECKHUE BEIIECTBA;



XUMUYECKUE peakluH (M0 YUCIY M COCTaBy YYACTBYIOUIMX B PEAKIHMH BEUIECTB, IO
TeII0BOMY 3((eKTy, 10 U3MEHEHUIO CTENEHEW OKHCIEHUS XMUMHUYECKUX 3JIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W ClEeNUPUUYECKUE XUMUYECKHE CBOMCTBA
BEILECTB PA3JIUYHBIX KJIACCOB, MOATBEPKAAsl OMHCAHWE IMPUMEPAMHU MOJIEKYJISPHBIX U
VOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIMI C OIIOPOU HA CXEMBI;

COCTaBIISAITb YPABHEHUS AJIEKTPOJMTHYECKON AUCCOIMALMUA KHUCJIOT, LIEIOYed U
COJICH; TIOJIHBIE W COKpAIIEHHbIE ypPaBHEHHUS pPEAKIMHA HOHHOTO OOMEHa; ypaBHEHUS
peakiui, TOATBEPKAAOIIUX CYIIECTBOBAHHE T'€HETUYECKOM CBSI3M MEXAY BEIIECTBAMMU
Pa3JIMYHBIX KJIACCOB;

pacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINI MOCPEACTBOM
COCTAaBJICHHUS 3JIEKTPOHHOTO OajaHca 3THX PeaKUuid;

IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS; BO3MOKHOCTHU
MPOTEKaHUSI XUMHUYECKUX MPEBPAICEHUN TMOCIE NPEeABAPUTEIBLHOTO OOCYXACHUS C
MeJ1aroroMm;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYO M MOJISIDHYIHO MaccChl BEIIECTB;
MacCOBYIO OO0 XMMHUYECKOTO 3JIEeMEHTa Mo (opMylie COCAMHEHHS; MAacCCOBYIO JIOJIO
BEILIECTBA B PACTBOpE; MPOBOAUTH PACUETHl MO YPABHEHHIO XMMHUYECKOW pPEAKIHMHU C
ONIOPOW HA aJTOPUTM;

CJIeloBaTh TMpaBUJiaM TIOJIb30BAHUS XUMHUYECKON TOCYIO0M H J1abopaTOpHBIM
o0OpyZOBaHMEM, a Tak)Ke MpaBUiiaM OOpaIleHUsI C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKITUSIMU TI0 BBITIOJTHCHHUIO J1a00OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYUYCHUIO H
coOnpaHuIo ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTIEKHUCIIOTO Ira3a);

OPOBOJUTh PEAKIUHU, MOATBEPKIAIOIINE KAueCTBEHHBIH COCTAB Pa3IMYHBIX
BEILECTB: PaCllO3HABATh ONBITHBIM MYTEM XJIOPUJI- OpOMUI-, HOIUA-, KapOoHaT-, pocdar-,
CUJIMKAT-, CyJIb(}aT-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHUSI M1 MOHBI U3YYEHHBIX METAJJIOB,
MIPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;

IMPUMEHSTh OCHOBHBIE OIEPALIMN MBICITUTEIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 000011IeHNE, CUCTEMATU3AIINIO, BBISIBICHUE IPUYUHHO-CIICACTBEHHBIX CBSI3EH —
IUTSI U3yYEHHSI CBOMCTB BELIECTB U XMMUYECKUX PEAKIIUil; €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAONIO/ICHHWE, HW3MEPEHHEe, MOJICIUPOBAHUE, OSKCIIEPUMEHT (pEaibHBIA U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KonuyecTBo yacos
Ne HaunMenoBanue pa3iesoB u DJIeKTpPOHHBIe (HU(POBHIE)
KonTposbHbie IIpakTnueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE MTOHATHS
Xumusi — BaxkHasi 00J1aCTh
11 ©CTEeCTBO3HAHUS U 5 ) bubmmoreka [JOK
' IIPAKTHYECKOHN NEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemecTBa 1 xuMudeckue 15 1 bu6nuoreka [JOK
' peakiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Paznen 2. BaxxHeiinmme npeacTaBuTem

HECOPraHnvdeCKMUX BECIIECCTB

21 Boznyx. Kucnopon. [Tonsitue 6 bubnuoreka [JOK

’ 00 oKkcumax https:/m.edsoo.ru/7f41837¢c
27 Bonopon.Ilonstue o kucnorax 2 1 bu6nuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6muoteka [{IOK

' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 1 1 bubmuotexa [JOK

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

Hroro no paszneny 30

Pasnen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudecknx 3j1emMeHToB [I. . MenaeneeBa. CTpoeHue aTOMOB.

XumMuueckas cBsizb. OKHCJINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aKI U




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 but6mmoreka [IOK
XUMHYECKUX d1eMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma

- )O(I/IMI/IquKaﬂ CBA3b. BuGmorexa LIOK

' KHCTHTCIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIC PEAKINH
Hroro mo paseny 15 o o oo LSS
PeszepBHOe Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (uudposbie)
Ne i/m P KonTpoabHbI IIpakTH4eckue op
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMHU4eCcKHe PeaKINU
. bubmuoreka [{OK
[ToBTOpeHUE U yriryOeHne 3HaHUH
1.1 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjiacca p
bubnnoreka IIOK
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX
1.2 . 4 https://m.edsoo.ru/7f41a63
peakumii 6
DIIEKTPOJIUTHYECKAS TUCCOIUAIINS Bubmzorexa LIOK
1.3 ] 8 1 1 https://m.edsoo.ru/7f41a63
XUMHUYECKUE PEAKIIMHU B PACTBOpPAX 6
Hroro no pazgeny 17
Pa3gen 2. HeMeTaJJIBI M X CO€IUHECHHUS
bu6mmoreka [IOK
OO61mas xapakTepucTUKa XUMUYECKIX
2.1 4 1 https://m.edsoo.ru/7f41a63
snemeHToB VIIA-rpynmsl. ["anorenst 6
OO01m1ast XapaKTEPUCTHKA XUMHUYECKUX bubnuoreka [IOK
2.2 aneMmeHToB VIA-rpynmnsl. Cepa u eé€ 6 https://m.edsoo.ru/7f41a63
COCIUHEHHUS 6
OO011ast XapaKTepUCTHKA XUMHUYECKUX bubnnorexa [IOK
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 https://m.edsoo.ru/7f41a63
COEIMHEHUSI 6
2.4 OO0m1as XxapakTeprucTUKa XUMHYECKUX 8 1 2 bubmuoreka [{OK




sneMeHToB [VA-rpynmnsl. Yriepona u
KPEMHHI U UX COETMHEHMS

https://m.edsoo.ru/7f41a63
6

Hroro no pazneny 25
Pa3zaen 3. Meraaanl 1 MX COeAMHEHUS
bubmnoreka I[HOK
3.1 OO01111€e CBOMCTBA METAJIJIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuoreka [{OK
3.2 Baxueiinme MeTainl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:kamomas cpeaa
bu6mmoreka [JOK
4.1 BemectBa 1 maTepuainsl B )KM3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazgeny 3
bu6mmoreka [JOK
PeszepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68







IHOYPOYHOE IIJTIAHUPOBAHHUE

8 KJIACC
KosanuyectBo 4yacos DJICKTPOHHBIE
Jlara
Ne undpoBbie
Tema ypoka KoHTpobHbI IIpakTHyeckne | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThl padoThI b
pecypcsbl

) [Tpenmer xumuu. Ponp XUMuu B XKU3HU ) bubnuoreka [IOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METONAX MMO3HAHUS B XUMUHU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[TpaxTnueckas pabora Ne 1 «IIpaBuiia

3 paboThsl B 1a00paTOPUU U MPUEMBI | ! bubnmoreka [JOK
oOpareHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM»

4 Yucteie BemecTBa U cMecu. CrocoObl 1 bu6mmoreka [JOK
paszeleHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padora Ne 2

5 «Pasnenenue cmeceli (Ha mpumepe 1 1 bubmorexa HOK

! . PMEP https://m.edsoo.ru/ff0d28c8
OUYNCTKHU ITOBAPEHHOM COJIM)»
bubmuoreka [JOK
6 A 1
TOMBL H MOTICKY BT https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUe 2JIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CHOKHBIE BELIECTBA 1 bubmmorexa [IOK

p i https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [IOK

yJpHOE Y https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK
10 Xumuyeckas popmyna. BaieHTHOCTB
opmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHX AJIEMEHTOB

1 OtHocHTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTeNnbHAsI MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323¢c

12 MaccoBast 1011 XUMHUYECKOI0 Bbu6mmorexa [JOK
3JIEMEHTA B COCAUHEHUH https://m.edsoo.ru/ff0d350¢

13 Konuuectro BeniectBa. MoJib. bubmuoreka [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230

14 DOU3NUECKUE U XUMHUYSCKUE SIBIICHUS. bubmuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa

15 IIpr3Haku u ycioBus MIPOTEKAHUSA bubnuotexa [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6

16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brerancnenns konmndecTBa, MacChl

17 BEIIIECTBA 110 YPABHCHUSAM XUMHYECKUX bubmorexa HOK

= . yp https://m.edsoo.ru/ff0d5708
peakimii
Krnaccudukanus XuMHYECKUX peaKIui
18 (coenuHeHus, pa3noKeHHs bubmmorexa [JOK
A > P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus], 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHIKIoneaAucT. O600IIeHHE 1 bubmuoreka [JOK
cUCTEeMAaTU3alis 3HaHUH 110 TEME https://m.edsoo.ru/ff0d40c4
«BelecTBa 1 XUMUYECKUE PEAKLIUN»

20 Kontponbhas padora Nel o teme bubnuoreka [JOK
«BelmecTBa 1 XUMUYECKUE PEAKLIUI) https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cMmech razos. CoctaB bu6mmoreka [JOK




Bo3yxa. Kucinopom — anemMeHT u
npocToe BemecTBo. O30H

https://m.edsoo.ru/ff0d44 8¢

dusnueckre U XUMHUYECKUE CBOUCTBA

22 KHCIIOpo/a (peaKIuy OKUCITICHUS bubmorexa LIOK
posa (peakt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstre 06 okcuaax
Crioco0bI MOTy4eHUsT KHCTIOPOia B
23 71a00paTOPUU U MMPOMBIIIIICHHOCTH Bubmmorexa LIOK
patop p ’ https://m.edsoo.ru/ff0d497a
IIpuMeHeHne kucnopoaa
TennoBoil 3¢ ekt XuMuIecKoi
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKUX PEAKIIUIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar H3He}EI/Ie(I];03 yxa CHOCOObI )ero bubmmorexa LIOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAIICHUS
[Tpaktuueckas padora Ne 3 o Teme
26 «ITonmydenue u cobrpanue KUCIOPoIa bubmmorexa LIOK
Y . P poaa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €ro CBOMCTB»
7 Bonopoa — anemeHT u npocroe bu6mmoreka [{OK
BelecTBO. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
73 DU3NUECKUE U XUMUYECKHE CBOMCTBA bu6mmoreka [{OK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
29 IT
OHATHE O KHCIOTaX H COIIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TTOJTyYeHHs BOAOPO/Ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuueckas padota Ne 4 o Teme bubnmoreka [JOK

«[Tonyuenue u cobupanue BoAOpoa,

https://m.edsoo.ru/ff0d4{42




HU3Yy4YCHHUC €TO CBOMCTB»

Mounsipablit 00BEM ra3oB. 3aKOH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienust 00bEMa, KOJIUYeCTBa
33 BEILECTBA ra3a o ero U3BeCTHOM bubmorexa LIOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIN 00BEMY
Brerunciaenus 005EMOB ra3os I10
34 ABHEHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmiorexa LOK
yp . peak . https://m.edsoo0.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI ra30B
dusnueckne U XUMHUYECKUE CBOMCTBA
35 Boapsl. CoctaB ocHoBanuii. ITonstue 00 bubmiorexa HOK
AIBL ' https://m.edsoo.ru/ff0d587a
WHANKATOpax
Bona xak pactBoputens. HacbieHHbie
36 M HEHACBIIIEHHBIE PACTBOPLI. MaccoBast bubnmorexa [TOK
B p pBI- https://m.edsoo.ru/ff0d59¢2
JIOJISI BEIIECTBa B PacTBOpE
[TpakTnueckast pabora Ne 5 o Teme
«IIpuroroBiieHre pacTBOPOB C bubnmoreka [JOK
37 N . . o
OIpeAEIIEHHON MaCCOBOU 10JIEN https://m.edsoo.ru/ff0d5b40
PacTBOPEHHOTO BEIIECTBAY
13 O0001eHre U cucTeMaTU3aINs 3HAHUH bu6mmoreka [JOK
no teme " Kucnopon. Bonopoa. Bona " https://m.edsoo.ru/ff0d5eba
39 Konrponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupsl: coCTaB, KacCUpUKALUS, bu6mmoreka [IOK
40
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMHU4YECKHE CBOMCTBA
bu6mmoreka [IOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX

OKCH OB

https://m.edsoo.ru/ff0d664¢




4 OcHoBaHMsI: COCTaB, KJ1acCu(UKAIINA, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyuyenue u XMUMHYECKUE CBOMCTBA bubnnorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanus, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue U XMUMUYECKUE CBOMCTBA bub6nuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIIATypa,
46 cnocoé(iLII) oI q)eHI/I;I XHMI/I‘{ZEKI/IG bubmotera [JOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktnueckas padota Ne 6. Pemenne
47 JKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsI3b MEKY KilacCaMu bubnuorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
O06o001enre 1 cucTeMaTU3amus 3HaHUI
49 o Teme "OCHOBHBIE KJIACCHI bubmorera [JOK
o https://m.edsoo.ru/00ad9cb2
HEOPTaHWYECKHUX COCTMHCHUI
Kontponbhas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX buGmorera [IOK
o p https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie MOMBITKY KIACCHPUKAITUU
51 XUMUYECKHUX 3J1eMeHTOB. [loHsATHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX AIEMEHTOB
52 Ilepuoauueckuii 3aK0H U bu6mmoreka [JOK

HepI/IOI[I/I‘{CCKaH CUCTEMA XUMHNYCCKHUX

https://m.edsoo.ru/00adas52c¢




anemenToB 1. 1. Menneneepa

53 [Tepuoast TITBI, TTOATPYIIIIBI buGmorexa [IOK
PHOJBL TPY » HOADY https://m.edsoo.ru/00ada52¢
54 Crpoenne atoMoB. CoCTaB aTOMHBIX bubnmoreka [JOK
snaep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aTOMOB 3J1eMeHTOB llepuoanueckon bubmmorexa [JOK
PHOZ https://m.edsoo.ru/00adabbe
cucremsl J[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO0 €0 MOJIOKEHHUIO B bubmuoreka [JOK
ITepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguueckoro 3akoHa ajs
pa3BUTHUA HayKH U npakTuku. J. 1. bubnuoreka [IOK
57 N
MenneneeB — y4E€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
DNeKTpOOTPULATENBHOCTh ATOMOB
58 XHMHqI;CKTHI; AJIEMEHTOB/ bubmmorexa [JOK
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoepouHas paboTa
bu6mmoreka [JOK
nu
> OHHAT XUMITIECKAT CBAD https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosisipHast XuMu4ecKas bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenosipHasi XUMU4ecKas bubnnoreka [IOK
CBsI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
62
(CTeneHs, OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC bu6mmoreka [IOK




pC€aKuuun

https://m.edsoo.ru/00adb076

OKHUCIIUTEN U BOCCTAHOBUTEIU

64 O06o01IeHre U cucTeMaTU3alus 3HaHU N | bubnuotexa [JOK
1o TeMe «CTpOoeHHE aToMa. https://m.edsoo.ru/00adb076
XuMHYecKasi CBS3b»

65 Konrponbnas padora Ne4 o teme ) bubnuorexka [IOK
«CTtpoeHue aroma. XuMUYECKasI CBSI3bY https://m.edsoo.ru/00adb486

66 O0001IeHre U CUCTEMAaTU3aIUS 3HAHUM ) bubmuoreka [JOK
10 XMMUH 3a Kypc 8 Kilacca https://m.edsoo.ru/00adb33¢c
KonTtponbHas padora Ne5 o teme

67 «MtoroBas KOHTpOJIbHAs paboTa 3a 1 bubmmorexa [IOK

P p https://m.edsoo.ru/00ad9cb2

Kypc 8 Kiiacca»

68 PesepBHbIit ypok. O60011eHNE U | bubmuorexa [JOK
CHUCTEMAaTHU3alus 3HaHUHN https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KonuyecTBo yacos DJICKTPOHHBIE
JlaTa

Ne undgposbie

Tema ypoka KonTposbHbI IIpakTuyeckue | H3YUEHH
n/n Bcero o0pa3oBaTe/bHbIE

e padoThbI padoThI A
pecypchl

Ilepronnueckuil 3aKoH.

) [Iepnonnueckas cucrema ) bub6nuoreka LIOK
XUMHUYECKHUX 3eMeHTOB [[. U. https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKUX AJIEMEHTOB 1 bubmorexa LHOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubmuotexa [JOK
HEOPTraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMu4eckoil CBA3M U THUIIbI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriayOjaeHue 3HaHUI ) 1
OCHOBHBIX Pa3/€JIOB Kypca XUMHUH 8
KJIacca»

6 Knaccugukarus XuMruaeckux ) bubmumoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHsITHE O CKOPOCTH XUMHUUYECKOM

7 eakiuu. [ToHsITHE O TOMOTEHHBIX U 1 bubmoreia HOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUAX

8 [ToHsiTHE O XUMUYECKOM PABHOBECHH. 1 bubnmoreka [JOK
DaKkTOphl, BAUAIONIME HA CKOPOCTh https://m.edsoo.ru/00adc28c




XHUMHYECKON PCaKIUU U IOJIOKCHUC
XUMHYECKOT'O paBHOBECHUA

OKHCIIUTEIRHO-BOCCTAHOBUTEILHBIC

bubmnoreka IIOK

XHUMHUYECKHUE PCaKn B paCTBOpPaAX»

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 371EKTPOIUTHYECKON

10 nucconuanmy. CUiIbHEBIE U clIa0bie buGnnorexa [IOK

' https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 Wonnrle ypaBHEHUS peakui buGnnorexa [IOK
yp peakt https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHUU B CBETE IPEJACTABICHUN buGnnorexa [IOK
pvll https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUIECKON JUCCOIHAIIIHI
XHUMHYECKHE CBOMCTBA COJICH B CBETE
13 MIPEeACTAaBIIEHNI 00 bubnnorexa [IOK
p . https://m.edsoo.ru/00add8b2
AICKTPOIUTUIECKON JUCCOIIHAIIIT
14 IlonsTue o ruaponause cojei bubnnorexa [IOK
P https://m.edsoo.ru/00add9d4
[TpakTuyeckas padora Ne 1.

15 «Pemenne 3xkCriepuMEHTaJIbHBIX bubnuoreka LIOK
3agau»yO000IIeHE U https://m.edsoo.ru/00addd12
cucTeMaTu3alus 3HaHui
O00011IeHIE U CUCTEMATH3ALIUS

16 3HAHUN MO TeMe bubmuorexa [JOK
«INEeKTPOIUTUYECKAS TUCCOLUALMS. https://m.edsoo.ru/00addbfa
XUMHUYECKUE PEaKIy B paCTBOPaX»

Konrponsnas padora Ne2 o reme
bu6mmorekxa [JOK
17 «INEKTPOTUTHICCKAS TUCCOIUAITH.

https://m.edsoo.ru/00addec0




O6ma51 XApaKTCPUCTUKA I'aJIOT'CHOB.

18 XHWMHUYECKHE CBOMCTBA HA IPUMEPE bubmmorexa [JOK
P P https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComsiHast KUCIIOTa,
19 XUMHUYECKHE CBOMCTBA, MOJTyYCHUE bubmorexa HHOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTuueckas pabora Ne 2 o Teme
20 «ITonyueHnne COIITHON KUCITOTHI bubmmorexa LHOK
y N _ ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY»
Brruucnenus no ypaBHeHUSIM
21 XUMHYECKUX PEAKIIUH, €CIIU OJUH U3 bubmmorexa [JOK
DCAKHIH, A https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnuoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(GUKALIUU CEPBI.
” HaxoxneHue cepsl U €€ COCIMHEHU I bubnuoreka [IOK
B MpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopo/, ctpoenue, hpuzndeckue bubnuorexa [JOK
1 XMMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTA,
25 (bU3HYeCcKre U XUMUYECKHUE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHNE
26 XUMHYECKUE PEAKIMU, JIEKALIUE B Bbu6mmorexa [JOK

OCHOBE IIPOMBIIIIEHHOTO crioco0a
MMOJIYUCHUA cepHoﬁ KHCJIOTHI.
XHWMHUECKOE 3arpsi3HEHUE
OKpY>KaroIIeH cpeibl COCTUMHEHUSIMU

https://m.edsoo.ru/00adec8a




cepbl

Brruncienne MaccoBOM IOJIX BEIXOOA

bu6mmoreka [JOK

27
MPOJIYKTa PEAKINHN https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTUKa SJIEMEHTOB

73 VA-rpymrsl. A30T, paclipocTpaHeHue bubnunoreka [JOK
B IIpupojie, GU3NIECKUE U https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AmMHaK, ero pu3ndecKue u

29 XUMUYECKHE CBOMCTBA, MOTYUYEHUE U bubmmorexa [JOK

’ y https://m.eds00.ru/00adf004
MIpUMEHEHNE
[TpakTruyeckas padora Ne 3 o Teme
30 «ITomyuyenne amMmmuaka, U3y4eHue ero bubmmorexa [JOK
N Y 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KuCNoTa, €€ hu3nueckue u bubmnoreka 1IOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH
aMMOHUS B KAUE€CTBE MUHEPAIBHBIX

32 100peHnii. XUMHYECKOoe bubmorexa LOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl
COEIMHEHMSIMU a30Ta
®Dochop. Oxenpn pochopa (V) u

33 (bocg)o pHaH KI/ICJ'I((l))Ta q:bgmgie)cxne u bubmmorexa [JOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MMOJTyYEHUE
Hcnonp3oBanue GocdaTtos B

34 KaueCTBE MUHEPAJIbHBIX YI00pEHUH. bubnmnoreka [JOK
3arpsi3sHEHUE TPUPOTHOM CpeIbI https://m.edsoo.ru/00adfc20
dbocdharamu

35 Yraepon, pacripocTpaHEHUE B bubnuorexa [IOK




npupojie, GU3NIecKue 1 XUMHUICCKUE
CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxkcunpl yriaepoja, ux Gusudeckue u

. bu6mmoreka [IOK
XUMUYECKHUE CBOWCTBA.
https://m.edsoo.ru/00adfebe
36 DKOJI0ru4ecKkue npooiemsl,
av) bubnmnoreka [JOK
CBSI3aHHBIC C OKCHJIOM yTJIepo/ia
A y poa https://m.edsoo.ru/00ae006¢
VYronbHasg KUCIOTa U €€ COI
[TpakTudeckas padora Ne 4 o Teme
37 "[lony4yeHue yriekucsioro rasa. bubnuoreka LIOK
KauectBennas peakuus Ha kapOoOHaT- https://m.edsoo.ru/00ac027¢
HnoH"
[TepBoHavanbHBIC TOHATHS 00
38 OpraHMYECKUX BEIIECTBAX KaK O buGnnorexa [IOK
p https://m.edsoo.ru/00ae054¢
COCTMHEHHSIX yTIIepo/ia
39 Kpemuuii u ero coequHeHus buGnnorexa [IOK
p https://m.edsoo.ru/00ae080a
[TpakTndeckas padora Ne 5. Pemenue
40 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TeME bubnmoreka [JOK
«BaxHenme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHHUS
O0600611eHre U cucTeMaTH3aIus
41 3HaHu# 1o Teme «BaxkHeiiue
HEMETaJUIbl U UX COSTUHEHHUS »
KonrtponsHas padora Ne3 o reme
42 «BaxHeiime HeMeTauIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCMHEHHUS
43 OO6m1as XxapaKTepruCcTUKa XUMHYECKUX bu6mmoreka [JOK

9JICMCHTOB — MCTAJLJIOB.

https://m.edsoo.ru/00ael103e




Mertannu4deckas cBs3b U
METaJIJINYECKask KpPUCTaInYecKast
pemérka. Pu3nyecKre CBOKMCTBA

METAJLJIOB
XUMHYECKHE CBOMCTBA METAJLIIOB.
44 OIEKTPOXUMHUYECKUH P bubmmorexa LHOK
p N A https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJIOB
OO61ue cnocoObl MOTy4YeHUs
meTauioB. CruiaBel. Beraucienus no
45 aBHEHUAM XUMHUYECKUX PEAKIIUNA bubmorexa [IOK
yp PCaKiiH, https://m.edsoo.ru/00ael156
€CJIM OJINH U3 PEareHTOB COJICPKUT
MpUMecH
46 IToHsATHE O KOPPO3NH METAIIIOB bubmorexa HOK
PP https://m.edsoo.ru/00ael278
bubmnoreka IIOK
47 €JI0YHBIE METAJUIEI
i https://m.edsoo.ru/00ael14b2
43 OKcuIbl M THAPOKCUIBI HATPUS U bubnuorexa [IOK
Kalus https://m.edsoo.ru/00ael14b2
49 [lemouHO3eMeTbHBIC METAIIITBI — bubmuoreka [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Bakueiinme coeTMHEHN KaJILIUS buGnnorexa [IOK
& 1 https://m.edsoo.ru/00ael5e8
51 O0001IeHEe U CUCTEMATA3AIUA
3HAaHUU
JKEcTKOoCTh BOJIBI U CITOCOOBI €€ bubmuoreka [JOK
52
YCTpaHECHMS https://m.edsoo0.ru/00ae1886
53 [TpakTrnyeckas padora Ne 6 o Teme bub6nuoreka LIOK

"YKEcTKOCTh BOJBI 1 METOIBI €6

https://m.edsoo.ru/00aelae8




ycTpaHeHus "

bu6mmoreka [IOK
54 AmomuHmi
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBONCTBA OKCHJIA U bubnmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubnuotexa [IOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THIPOKCUIBI U COJIM XKeye3a bubnuorexa [JOK
(IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
53 O06001IeHNe U CUCTEMATU3ALIHS
3HAHUU
ITpakTuyeckas padora Ne 7. Pemienue
59 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnunoreka [IOK
«BaxHenmme MeTaJyIbl U X https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Briuucnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIH OUH U3
60 peareHToB J1aH B U30BITKE WIIH bubnuorexa LIOK
COJICPKUT IpUMECH. BrruuciaeHus https://m.edsoo.ru/00ael1750
MAacCOBOM J0JIA BBIXOJA MTPOAYKTa
peakuuu
O00011IeHIE U CUCTEMATH3ALIUS
61 3HaHUU MO TeMe «BaxHeumue
METaJUIbl U UX COCTUHEHUS»
Kontpoinbnas padota Ne4 o teme
62 «BaxHenmme MeTajlyibl U X
COEIMHEHHUS»
63 BemectBa u maTepuansl B bubnuotexa [JOK




MOBCEIHEBHOM KM3HU YeJIOBEKA

https://m.edsoo.ru/00ae3f50

64 XUMUYeCKoe 3arpsi3HeHue | bubnuoreka LIOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemiennn | bubnuoreka LIOK
9KOJIOTUYECKUX TIPOOIEM https://m.edsoo.ru/00ae4270
O06001IeHre U cucTeMaTH3aIUs
66 3HAHUU [0 XMMHH 33 KypC OCHOBHOM 1 bubmmorexa [JOK
yp https://m.edsoo.ru/00ae0d0a
LIKOJIBI
Konrponbnas padora Ne5 no reme
67 «MtoroBas KOHTpoJIbHAsA paboTa 3a 1 bubmmorexa [JOK
. p p https://m.edsoo.ru/00adb33c
KYpPC OCHOBHOM LIKOJbI»
68 PesepBHblit ypok. O60011eH1Ee 1 | bubnuorexa [IOK

cucTeMaTH3alus 3HaHuH

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

Xumust. 8 knacc/["abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKunoHepHOE 00IIIECTBO
«3narenbcTBO «IIpocBemienne
Xumwst. 9 knace/I"abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AKinoHEpHOE 00IIIECTBO
«M3parenbcTBO «IIpocBemenue

METOINYECKHUE MATEPHUAJIbBI UISA YUUTEJA

1. Xumus. 8 kinacce. Yueonuk (aBropsl O. C. I'abpuenss, U. I'. Octpoymos, C.A. Craakos).
2. «Xumus». Paboune nporpammsl. [Ipeamernas nunus yueobnukos O.C. I'abpuensna, U. T
OctpoymoBa, C.A. Crnagkosa. 8-9 kmaccel: yueb. mocobue st 001eo0pa3oBaTesIbHBIX
opranusanmii: 6a3oBsrii ypoBenb / O.C. ['abpuensn, C.A. Cnankos

3. PabGouas tetpans. 8 ximacc (aBropsl O. C. I'abpuensu, C. A. Cnagkos).

4. Pabouas Terpanp. 9 kmace (aBropsl O. C. 'abpuensa, C. A. Ciankos).

5. Terpanp nist 1abopaTOPHBIX OMBITOB U MpaKTUYECKUX padoT. 8 kimacc (aBTopsr O. C.
I'abpuensu, 1. B. Akcénosa).

6. Terpanp nist 1a60pPaTOPHBIX OMBITOB U MpaKkTUYECKUX padoT. 9 kimacc (aBTopsr O. C.
I'aGpuensu, 1. B. Akcénosa).

7. IIpoBepouHbIie M KOHTPOJIbHBIC padboThl. 8 kiace (aBropsl O. C. ["'abpuensn, . B.
Tpury6uaxk).

8. IIpoBepouHble U KOHTpOJIbHBIE paboThl. 9 kiace (aBTopsl O. C. I'abpuensn, 1. B.
Tpury6uaxk).

9. Xumus B TecTax, 3a1a4ax 1 ynpaxsHeHusx. 8 kiacc (asropsl O. C. 'abpuensn, U. B.
Tpuryouak).

10. Xumus B TecTax, 3aadax u ynpaxsHeHusx. 9 kiacc (aBropst O. C. 'abpuensu, 1. B.
Tpury6uak).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru ['azera « Xumusi» ¥ caliT 1uis yuutens «5 uay Ha ypoK XUMHI»
http://him.1september.ru Enunas xomtekmus L{IOP: [IpenmeTHas KoieKuus « XUMHSH
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HayYHBIE SKCTIEPUMEHTHI:
xumust. Komteknust Poccuiickoro o0meo0pa3oBaTesibHOTO opTaja
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onmuMimaia NikoJIbHUKOB 110 XUMHH



http://www.chemistry.ru JlucTaHIIHOHHAS OJIMMIIHAAA IO XUMHHU: TEIEKOMMYHUKAIIHOHHBIH
00pa3oBaTeNbHBIN MPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry J[uctaHIIMOHHBIE SBpUCTHYECKHE
OJIMMIIHAIBI TT0 XUMHUH

http://www eidos.ru/olymp/chemistry 3anumarenbHas XUMHUs

http://www 104.webstolica.ru Kinaccudpukarms XuMHUYeCKIX peakuit
http://classchem.narod.ru KonTpen — Xumus ans Bcex: ydeOHO-UHPOPMALIMOHHBINA CaiT
http://www. nanometer.ru OHaiiH-ClIpaBOUHUK XUMHUYECKUX 31eMeHToB WebElements
http://webelements.narod.ru [lomynspHas 6u011oTeKa XUMUYECKHX 3JIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: ydeGHBIC U CIIpaBOYHBIE MaTepHAIIbl IO XUMUHU
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BupTyanpHast XuMuuecKast IIKOJIa
http://maratakm.narod.ru Caiitr «Mup XumMun»

http://chemistry. narod.ru XuMuK.py: caiit o xumuun

http://www.chemport.ru Xumudeckuit cepsep HimHelp.ru: yueGnbie u cipaBouHbIe
matepuaisl http://www himhelp.ru Xumus: Marepuans! « Bukuneaun» — cBoOo1HON
sHuMkIoneauu http://ru.wikipedia.org/wiki/Xumus Xumus a5 BceX: HIUTIOCTPUPOBAHHBIE
MaTepralIbl O OOIEH, OPraHnYecKOH U HEOPraHMIECKOH XHUMUH
http://school-sector.relarn.ru/nsm Xumust u xxu3ab — XXI Bek: HAyUHO-TIOMYJISIPHBIH JKypHAI
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIkonbHUKaM O XUMUH: CAUT
XUMUYecKoro gaxyiabrera Antl'Y

http://www chem.asu.ru/abitur DnexTpoHHas OMOIMOTEKA M0 XUMHUU U TEXHUKE
http://rushim.ru/books/books.htm DnekrponHast OubaroTeKa yueOHbIX MaTepHAIOB 110 XUMHHU
Ha noprasie Chemnet

http://www.school2 kubannet.ru Duumknoneaus «lIpupona Haykm»: XumMus

http://elementy.ru/chemist



http://elementy.ru/chemist
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