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IHosicuuTeabHAA 3aNMCKA

Pabouas mporpamMma mo XuMHM JJIsi 0Oy4YalOIIUXCSl C TSHKENBIMH HApPYIIEHUSMU pedd
(manee — THP) Ha ypoBHE OCHOBHOTO OOIIIETO 00pa30BaHMUs COCTABIICHA B COOTBETCTBHH C:

- @enepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro
obpazoBanus (IIpukaz Munnpocsemienusi Poccuu ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunucrtepctBoM roctuiiuu Poccuiickoit deneparuu 05.07.2021 1., per. Homep 64101) (manee —
dI'oC 000),

-IIlpumepHOl aganTUPOBAHHOW OCHOBHOM 00pa30BaTeIbLHON MIPOrPaMMOM OCHOBHOT'O
o011ero o0pa3oBaHus 0OYUAIOIIMXCS C TSHKETBIMU HAPYIICHUSMU PEYH,

-IlpumepHoii  pabouelt mporpamMmbl  ydyeOHOro mpeamera «Xumus»  (0a30BBIN
ypoBeHb COOpHUK MporpaMM Kypca XUMHH K ydeOHuMkam xumuu aBtopoB [.E.Pym3utwmca,
O.I".Penpamana s 8-9 Kaaccos),

-IIpumepHoOli mporpamMmoil BOCHUTaHUS OOYYarOIIMXCS HpPU IOJYYEHHMH OCHOBHOI'O
oOmiero o0pa3oBaHUs, C YUYETOM paclpeiesieHHbIX MO KjaccaM IMPOBEepsSEMbIX TpeOOBaHUN K
pe3yibTaTaM OCBOEHHS OCHOBHOW OOpa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO  OOIIEro
00pa3oBaHUs U AJIIEMEHTOB COJICP)KaHUs, IPEICTABICHHBIX B Y HUBEPCAIbHOM KOJIU(UKATOPE 110
XUMUH,

-Konuenuuu mnpenonaBanus y4debHOro mnpeamera «XuUMHS», B 00pa30BaTeIbHBIX
opranuzaiusax PO, peanu3yonmx oCHOBHBIE 0011e00pa30BaTeIbHbBIC TPOrPAMMBI.

OO0mas xapakTepucTHKA y4e0HOro nmpeaMera « XuMush»

VYueOublii npenMer «XWMHS» BXOIUT B MPEIMETHYIO 00iacTh «EcrecTBeHHOHAy4HBIE
npeaMeTel». B cuctemMe ecTecTBEHHOHAYYHOTO OOpa3oBaHHA XUMHS KaK y4eOHBIN mpeameT
3aHMMAeT BaKHOE MECTO B MO3HAHHM 3aKOHOB HPUPOABI, (POPMHUPOBAHWU HAYYHOH KapTHUHBI
MHUpPa, CO3JaHUH OCHOBBl XUMHUYECKHX 3HAHWUN, HEOOXOMUMBIX il TOBCEIHEBHOW KU3HHU,
HaBBIKOB 37I0POBOTO M 0E30IMaCHOTO JUIS YeJIOBEKAa M OKPY’KAIOIIeH ero cpeasl 00pasa jKU3HH, a
TaK>X€ B BOCIIUTAHUU 3KOJIOTHUYECKOU KYJIbTYPBHI.

VYcnemHocTh U3y4eHusl XMMUHU CBSI3aHA C OBJIAJICHMEM XUMHUYECKHM SI3bIKOM, COONIOIEHUEM

npaBusl Oe30macHO pPabOThl MPH BHINOJHEHUH XHMHUYECKOTO SKCIIEPUMEHTa, OCO3HAHHUEM
MHOTOYHCJIEHHBIX CBSI3€l XUMUU C IPYTUMH NPEAMETaMHU IIKOJIBHOTO Kypca.
[TporpammMa BKJIHO4aeT B ce0s1 OCHOBBI HEOPTaHMUECKOM U opraHudeckoi xumuu. ' naBHoi uaeei
IIPOrpaMMBI SIBJIIETCS CO37aHie 0a30BOr0 KOMILJIEKCA OMOPHBIX 3HAHUN MO XMMHUH, BBIPAKEHHBIX
B (opme, COOTBETCTBYIOIIEH BO3pacTy OOYyYalOUMXCSd MU HMX OCOOBIM 00pa3zoBaTeIbHBIM
NOTPEOHOCTSIM.

B copepxaHuM JAaHHOTO Kypca TPEACTABIECHbl OCHOBOIOJArarwolUue XHUMHUYECKHE
TEOPETUYECKHE 3HAHUS, BKIIOYAIOIINE U3YYEHUE COCTaBa U CTPOCHHUS BEIIECTB, 3aBUCUMOCTH MX
CBOMCTB OT CTPOEHUS, MPOTHO3UPOBAHNE CBOMCTB BEILECTB, MCCIECJOBAHUE 3aKOHOMEPHOCTEN
XUMHYECKMX NpPEBpAlleHUH W MyTed yNpaBieHUS MMM B LENAX IOIY4YeHHs] BEIECTB U
MaTepHaoB.

TeopeTnueckyro OCHOBY U3Y4YEHUS HEOpPraHUYecKOi XUMHUHI COCTaBJISIET
aTOMHOMOJIEKYJIsIpHOe yueHue, llepmommueckunt 3axkon J[.MI. MeHnneneesa ¢ Kparkumu
CBEJCHMSIMH O CTPOCHHMM aToMma, BUJAX XHUMHUYECKOW CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKaHUS
XUMHUYECKHUX PEAKIIUM.

B wu3yuenum Kypca 3HayMTENbHAs pPOJb OTBOJUTCS XHUMHUYECKOMY O3KCIEPUMEHTY:
IPOBEICHUIO NMPAKTHYECKUX M JIa0OpPaTOPHBIX paboT, OMUCAHMIO PE3YJbTATOB YYEHHYECKOTO
HKCIIEPUMEHTA, COOIIOIEHHIO HOPM U TIPaBUJI 6€3011acHOM paboThl B XMMHUYECKOI 1abopaToOpHH.

Peanu3anust 1aHHOM MporpamMmbsl B Ipolecce 0O0y4deHus Mo3BoiuT oOydaromumes c 3IIP
YCBOUTD KIIFOUEBbIE XUMUYECKHE KOMIIETEHIIUHN U MTOHATH POJIb U 3HAYEHUE XUMUU CPEIH IPYTHX
HayK O IPUPOJIE.

W3yyenne xumum  crnocoOCTByeT  (QOPMHUPOBAaHHIO Yy  OOydyaroluXcsl  HAy4HOTO
MHUPOBO33PEHUS, OCBOEHUIO OOIEHAYYHBIX METOJIOB (HaOIIOAEeHUE, U3MEPEHUE, SKCIIEPUMEHT,
MOJIEJTUPOBAaHUE), OCBOEHUIO IMPAKTUYECKOTO0 MPUMEHEHHS Hay4YHbIX 3HaHWH, OCHOBAaHHOTO



Ha MEXIPEIMETHBIX CBA3SX C npeameraMu «OKpykaromui mMup», «Pusuka», «buonorusy,
«['eorpadus», «Marematuka» U GOPMHPYET KOMIIETCHIIMH, HEOOXOAUMBIE AJS NMPOJOIKEHUS
00pa3oBaHus B 00J1aCTH €CTECTBEHHBIX HAYK.

N3yuenne xumuu cnocoOcTByeT pa3Butuio y oOyuarommxcs ¢ THP mpocrpancTBeHHOrO
BOOOpakeHus, (YHKIMOHAIBHONW T'PaMOTHOCTH, YMEHHUS BOCIPHHMMATh W KPUTHUYECKH
aHAJIM3UPOBaTh MH(OPMALINIO, IPEACTABICHHYIO B Pa3IMYHbIX (popMax. 3HAUUMOCTh MpeaAMeTa
JUI Pa3BUTHUS JKU3HEHHOM KommneTreHuun oOywatommxcst ¢ THP 3akmiowaercs B ycBoeHHH
OCHOBBI XUMHUYECKUX 3HAHHH, HEOOXOJUMBIX JJISl TOBCEIHEBHOM JKU3HU; HAaBBIKOB 3/J0POBOTO U
0e30macHOro JUIsi 4eloBeKa W OKpYXarolled ero cpeasl oOpasa >KW3HH; (OPMHPOBAHUU
JKOJIOTMYECKOH KYJIbTYPHI.

[Iporpamma oTpa)kaeT cojepKaHue OOydeHUs MpeaMeTy «XUMHS» C YY4ETOM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEeH oOydarommxcs ¢ THP. OsnageHue ydeOHBIM TpeIMeTOM
«XUMUL» MPEICTABISAET ONMPEACICHHYIO TPYAHOCTh Uit oOydatouuxcsi ¢ THP. Dto cBs3aHo ¢
0COOEHHOCTSIMH MBICIIUTENIBHOM /1€ TEIbHOCTH, MEPUOAUYECKMMH KOJeOaHUSIMU BHUMAaHMS,
MaJlbliIM OOBEMOM TMaMATH, HEJOCTAaTOYHOCTBIO OOLIEro 3amaca 3HAHWH, MOHMWKEHHBIM
IIO3HABATEJILHBIM MHTEPECOM U HU3KUM YPOBHEM PEUYEBOIO Pa3BUTHS.

s npeonosieHuss TPyAHOCTEM B M3yuyeHUM Y4YeOHOro mpeamera «XHUMHUs» HeoOXxoauma
ajantanusg o0beMa M XapakTepa y4eOHOro Marepuaja K I03HaBaTElIbHBIM BO3MOKHOCTSM
JAHHOM KaTeropuu OOy4yaromMXCs, yY4eT HX OCOOEHHOCTeH pa3BUTHS: HCIOJIb30BaHHE
QITOPUTMOB, BHYTPUIIPEIMETHBIX M MEXIPEIMETHBIX CBA3€H, IIOCTENIEHHOE YCIOKHEHUE
M3y4aeMOro MaTepuania.

[Ipy wn3ydyeHMM XUMHM HEOOXOAMMO OCYIIECTBJIATH B3aMMOJEHCTBHE HA IOJIMCEHCOPHOMN
OCHOBE.

Teopernuecknii Matepual U3ydaercs B MPOLECCE MPAKTUUECKON NEATEIBHOCTH. B0o3MOXHO
BbIJIEJICHUE OT/EJIbHBIX YPOKOB Ha PEILIEHUE 33aJad B CBS3U CO CIIOXKHOCTBIO aHallM3a TEKCTa
oOyyatomumucst ¢ THP. Opranuyeckoe eAMHCTBO NPAKTUYECKOM W MBICIUTEIbHON
JESATEIbBHOCTH O00Y4YaloIMXCsl HAa ypOKaX XUMHMHM CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOEHHIO 0a3UCHBIX XUMHUECKUX 3HAHUM M ymeHuil. Ocoboe BHUMaHHUE NPU U3YYEHUU XUMUU
yIENseTCsl U3YYEHHIO «CKBO3HBIX» TMOHATUNH M (OPMHUPOBAHHUIO HAaBbIKA CTPYKTYpUpPOBaHUS
MaTepuaia.

Henun u 3aga4u u3yvyeHusi yaeOHoOro npeamera «XuMus»
Obwue yenu U3ydeHus ydeOHOro npeamera «XuMus» npeacrasieHsl B [IpumepHoi paboueit
IporpaMMe OCHOBHOIro o0mero ob6pa3oBaHus. OHM aKTyaJU3UpPOBAHbI C YYETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOIO OOIIEro oOpa3oBaHMs, HANpaBIEHHOCTH OOyuYeHHs Ha
pa3BUTHE M CaMOpa3BUTHE JUYHOCTH, (OPMUPOBAHHME €€ HMHTEJUIEKTa U OOILIeH KyJIbTYpBHI.
OOydeHue yMEHUIO YUYUTBHCS U MPOJOJDKATh CBOE 00pa3oBaHHE CAMOCTOSITENILHO B HACTOsIEe
BpeMs SIBIISIETCS OJHOM W3 BaKHEWIIMX (QYHKIHUM y4eOHBIX NPEIMETOB, B TOM YHUCIE H
«XuMum».
Jns oOyuaromuxcest ¢ THP, tak e, kak ¥ Il HOPMaTUBHO Pa3BUBAIOLIMXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO  00pa3oBaTelbHYI0 MpOorpaMMmy, JOMUHHUpYIOIIEe 3HadeHHe
PUOOPETAIOT TaKUE 1IeJH, KaK:
* (opMupOBaHHE MHTEIEKTYyalbHO PpA3BUTOW JIMYHOCTH, TOTOBOM K COTPYAHHUYECTBY,
CaMOCTOSITEIbHOMY MPHUHATHIO PELICHUH, CIOCOOHON aJanTHpPOBAThCS K OBICTPO MEHSIOUIUMCS
YCIIOBUSIM JKU3HH;
* HAaIPaBJIEHHOCTh OOy4YEHUS! Ha CHCTEMAaTHYEeCKOe MPUOOIIEHUE yJalIuXcs K CaMOCTOATEIbHON
MIO3HABATEJIIbHON  ACSTENBHOCTH, HAyYHbIM M NPAKTHUYECKUM  METOJaM  IO3HaHus,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;
= o0ecreyeHWe YCIOBHM, CIIOCOOCTBYIOIIMX MNPUOOpPETEHHI0 OOy4YaromMMHUCS — OMBITa
pa3zHOOOpa3HON /EATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHIT), UMEIOIINX YHHUBEpCAIbHOE 3HAUEHHUE JUIsSl Pa3IMYHbIX BUJOB JAEATEIbHOCTH;



* popMHupOBaHUE YMEHUI OOBSICHATH U OLCHUBATH SBJICHUS OKPYXAIOIIEr0o MUPa Ha OCHOBAaHUH
3HAHUU U OIBITA, TOJYYEHHBIX MPU U3YUEHUU XUMUU;
* (¢opMHUpOBaHME Yy OOYYAIOUIMXCS T'YMAaHUCTHYECKHX OTHOILICHWH, MOHMMAHUS LEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH IeIeco00pa3HOro MoBeneHus B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHECHHS CBOETO 3J0POBbS M OKPYKAKOUIEH NPUPOIHON
Cpelibl;
* pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIUTAaHHMIO Ha
OCHOBE YCBOGHHS OOIIEYETIOBEUECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HaIIPaBJICHHOCTH AaJbHEUIIeTr0 00yYeHHS.
Kypc namnpaBieHn Ha peleHHE CIEIyIOIIUX 3a/1ad, 00ECIeUnBaOIIUX PeaTu3alnio JINYHOCTHO-
OPUEHTHPOBAHHOTO U JICATEIILHOCTHOTO MOJIX0A0B K 00yueHunto xumun odydatouiuxcsi ¢ THP na
YPOBHE OCHOBHOT0 00111er0 00pa3oBaHUs:
* (¢opMHpOBaHHE NEPBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX IMPEICTABICHUNA O BEIIECTBAX, UX
NpEeBpalleHUsIX M MPAKTUYECKOM MPUMEHEHUHU; OBJIAJICHHUE MOHATHMHBIM ammapaToM |
CUMBOJINYECKUM SI3bIKOM XHMUU;
* 0CO3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKU KaK 0OJACTH COBPEMEHHOIO
€CTECTBO3HAHUS, XUMHUYECKUX IPEBpALlEHUNI HEOPraHUYECKUX U OPraHMYECKHUX BELIECTB Kak
OCHOBbl MHOTHX SIBJICHHH >KMBOM M HEXHUBOH NPUPOJBI, YrIyOJeHHE NPEICTABICHUNA O
MaTepuaibHOM €AMHCTBE MUPA;
* OBJAJEHUE OCHOBAMHM XHMHYECKON TI'PaMOTHOCTH: CIIOCOOHOCTBbIO aHAIM3UPOBATh M
OOBEKTHUBHO OLICHUBATh JKU3HEHHbIE CUTYallMH, CBSI3aHHbIE C XMMUEH, HaBbIKaMH O€3011aCHOI0
oOpailieHus ¢ BEIIeCTBAMHU, UCIIOIb3yeMbIMH B MIOBCETHEBHOM KU3HU; YMEHHEM aHAIU3UPOBATh
U IUIAHUPOBATh SKOJOIMYECKH O€30MacHOE IOBEJIEHUE B LENSIX COXPAaHEHUS 310pPOBbS U
OKPYKAaroIIel Cpeibl;
* (popMUPOBAHNE YMEHUN YCTaHABJIMBATH CBSI3U MEXKAY PEaIbHO HAOII0JaeMbIMU XUMUYECKUMU
SBIICHUSIMU U TIPOIIECCAMHU, TPOUCXOISIINMHI B MUKPOMUPE, OOBACHATh MPUUUHBI MHOTO00Opa3us
BELIECTB, 3aBUCHUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAKKE 3aBUCUMOCTb PUMEHEHUS
BEIIECTB OT MX CBOICTB;
* puoOpEeTEeHNE OMBbITAa UCIOIB30BAHUS PA3IUYHBIX METOJOB M3yUEHHUsl BELIECTB, HAOIIOACHUS
3a KX TMPEBpAllEHUSMU IpU TPOBEACHUHM HECIOXKHBIX XHMHUYECKHX 3KCIEPUMEHTOB C
MCII0JIb30BaHUEM JIaOOpaTOPHOTO 000PYAOBAHUS U TPUOOPOB;
* (popMupoBaHHE MpPEICTABICHUH O 3HAUEHUM XMMHUYECKONW HAyKU U PEIIEHUU COBPEMEHHBIX
HKOJIOTMYECKUX MpOoOJIeM, B TOM 4YHCIE B IMPEAOTBPAILEHUN TEXHOTCHHBIX M 3KOJOTHYECKHX
Karactpod.
Oco0eHHOCTH 0TOOpPA U A1ANTAIUM Y4eOHOT0 MaTepHaa M0 XUMHUHU

OO0yuenue yueOGHOMY npenMeTy «XHUMUs» He0OXOAUMO CTPOUTh Ha CO3AaHUU ONTUMAIIbHBIX
YCJIOBH sl yCBOCHHS MPOTrpaMMHOT0o MaTepuania ooydaromumucst ¢ THP. bonbeioe BHumanme
JOJDKHO OBITH  yeTIeHO OoTOOpy YydeOHOro MaTepuala B COOTBETCTBHM C TNPUHIMIIOM
JIOCTYITHOCTH TIPU COXPaHEHUH 001ero 6a3oBoro ypoBHs. OH JOMKEH MO COACPKAHUIO W
00beMy OBITh afanTUPOBaHHBIM JuId oOydaromuxcs ¢ THP B COOTBETCTBHM C HUX OCOOBIMH
oOpa3oBaTenbHbIMH  MOTpeOHOCTAMU.  Crenyer  oOJeryuTh  OBJAJIEHHE  MaTepuaioM
oOyuaromumucst ¢ THP mocpenctBoM ero aeTaqbHOrO OOBSCHEHUS C CHUCTEMAaTHYECKUM
MOBTOPOM, MHOTOKPAaTHON TPEHUPOBKOW B MPHUMEHEHHWU 3HAHUN C HCMOJIb30BAaHUEM MPUEMOB
QITOPUTMU3ALUHI U BU3YAJIBHBIX ONOP, 00YYEHHsI CTPYKTYPUPOBAHUIO MaTepHara.

bonbuioe 3HayeHuwe A7 MOJHOLEHHOIO YCBOGHHS y4yeOHOro Marepualia MMeeT onopa Ha
MEXIIPEIMETHBIE CBSI3M BOINPOCOB, H3y4yaeMbIX B JaHHOM Kypce, C TaKUMH Y4eOHBIMHU
npenMeramu Kak «l'eorpadusy», «®duzukay, «buonorus». [lo3Bomnss paccmMaTpuBaTh OJUH U TOT
ke y4eOHBI MaTepuall ¢ Pa3HbIX TOUEK 3PEHHs], MEXKIIPEIMETHBIE CBSI3U CHOCOOCTBYIOT €ro
Jy4IlIeMY OCMBICIIEHUIO, 060Jiee TPOYHOMY 3aKPEIIEHUIO MOJYYEHHBIX 3HAaHUN U MPaKTUYECKUX
YMEHMMH.



[lpy mOArOTOBKE K YpOKaM Y4YuTelb JOJDKEH NPEAyCMOTpeTh (OPMHUpPOBAHUE Y
oOydJaronuxcsi yMEHUW aHAJIM3UPOBaTh, CpPaBHUBATh, 0000MATh W3ydyaeMblid MaTepual,
IUTAHUPOBATh TMPEACTOANIYI0 PadoTy, OCYIIECTBISATh CAMOKOHTPOJIb. HeoOXonmmMo MOCTOSHHO
CJIEZIUTH 32 IPAaBUIBHOCTBIO PeUeBOro opopmMieHust BbIcka3blBaHui oOydatonuxcs ¢ THP.

B B3 ¢ 0COOEGHHOCTSMH  TOBEACHUSM JEATENBHOCTH  oOywaromuxcs ¢ THP
(pacTOpMOKEHHOCTb, HEOPIaHU30BAaHHOCTb) HEOOXOAUM CTPOXKAMIIUI KOHTPOJIb COOJIIOAEHUS
OpaBWI TEXHUKH OE30MaCHOCTH TPH MPOBEACHUHM J1a0OPATOPHBIX pPabOT B XHMHUYECKOM
KaOuHeTe.

Buasl gesitesibHocTH o0yyaromuxcs ¢ THP, o0ycioBienHbie 0co0bIMu 00pa30BaTeJbHBIMHU
MOTPEOHOCTAMHU U 00ecneYrBAKOIIME OCMbBICIIEHHOE OCBOEHHME COJAEpP:KAHMU 00pPa30BaHUSA
1o npeamery «XuMus»

Coneprxanue BUJOB JiesiTenbHOCTH oOydatonuxcst ¢ THP Ha ypokax xumun onpezensercs ux
0co0bIMU 00pa3oBaTenbHbIMU TOTpeOHOCTAMU. [ToMumo mmpoxo ucnosb3yemeix B OOIT OO0
o0mux JUIsl BceX OOydarolIMXCsl BUJIOB JEATEIBHOCTH CIEAyeT YCHJIUTh BHJbl JESITEIbHOCTH,
cneuruYHbIe A7 JAHHOW KaTeropuu OOydYalomMXcs, s OO0eCleYeHUs: OCMBICICHHOTO
OCBOCHMS COJepXaHHUA OOpa30BaHUS [0 IMpPEeIMETY: YCHJIEHUE IpeIMETHO-NPaKTUUYECKOM
JESATEIbHOCTH C AaKTUBU3ALMEH CEHCOPHBIX CHUCTEM; YEpelOBAaHUE BHUAOB JAESITEIbHOCTH,
3aJIeMCTBYIOIUX Pa3IMYHbIE CEHCOPHBIE CUCTEMbI; OCBOCHUE MaTepUaa ¢ OIOPOi Ha allrOPUTM;
«TIOIIAroBOCTh» B U3YYEHHUU MaTepuasa; UCIOJIb30BaHUE JONOJHUTEIbHON BU3YyalbHON OMOPHI
(mmaHbl, 00pa3ibl, CXeMbl, A0JI0HBI, OIOpHbIE Ta0nuIbl). st pazButusa y obyqarormmxcs ¢ 3[1P
YMEHUS JIeNlaTh BBIBOJBI, (DOPMUPOBAHMS T'PAMOTHOTO PEUEBOTO BBICKA3BIBAHHS HEOOXOIUMO
UCIOJIb30BaTh OMNOpHBIE cioBa M kiumie. Ocoboe BHUMaHUE CieIyeT YAEIUTb OOy4eHHUIO
CTPYKTYpPUPOBAHHUIO MaTepuaja: COCTABJIEHUE PUCYHOUHBIX U BEpOAIbHBIX CXEM, COCTaBJIECHUE
TaOJIMII, COCTaBlIEHUE KiIacCU(UKAaLUU ¢ 0003HAYEHHBIMU OCHOBAHUSAMU JUISl KIIacCU(UKALUU U
HaIOJIHEHUE UX MPUMEPAMHU U JP.

Temarnueckas u TepMuHosIornyeckas jekcuka coorsercrsyer OOIT OOO.

Hns obywaromuxcss ¢ THP cyrmecTBeHHBIME SBISIOTCS TPHUEMBI pabOTHI C JIEKCHYECKHM
marepuaioM 1o npeamery. IIpoBonutcs cnenuanbHass paOoTa IO BBEACHUIO B aKTHUBHBIN
CJI0Bapbh OOYyYaroLIUXCsl COOTBETCTBYIOLIEH TEpMHUHONOTMH. V3ydaemble TEpMHHBI BBOJSTCS Ha
MIOJIMCEHCOPHON OCHOBe, 00s3aTelbHa BH3yalbHas MOJAEP)KKA, aITOPUTMbI paboOTHl C
OIpezieNIEHUEM, OITOPHBIE CXEMBI JIJISl aKTyallu3allud TEPMUHOJIOTHMH. MecTo ydeOHoro npeamera
«Xumus» B yueOHoM 1utaHe B coorBerctBUM ¢ DepepalibHBIM  IOCYIAapCTBEHHBIM
00pa30oBaTeNbHbIM CTaHJIapTOM OCHOBHOI'O OO0IIEro oOpa3oBaHUS Y4E€OHBIM MpeaMeT «XUMHUS»
BXOJIMT B MPEIMETHYIO 00s1acTh «ECcTeCTBEHHOHAayYHbIE MPEAMEThI» U SBIISIETCS 00s3aTeIbHBIM
JUTSL U3yYECHHUSI.

VY4eOHbIM MIIaHOM Ha €€ u3yueHue oTBeIeHO 136 yueOHbIX 4acoB — 10 2 4 B HEAETI0 B 8 U 2
4y B 9 kjaccax cooTBeTcTBeHHO. ConepkaHue ydeOHOro mpeamera «XHUMHSD», COOTBETCTBYET
dI'OC OO0, pazpaborano ¢ yuyeroMm I[IpumepHON OCHOBHOI 00pa3oBaTENbHOI MPOrpamMMbl
OCHOBHOTO 00miero o0pa3oBaHus IO Y4YeOHOMY TMpeiMeTy «XHUMHSA», COOTBETCTBYET
[TpumepHO#l amanTUpPOBaHHONW OCHOBHOM 0OOpa3oBaTEIbHON MNpPOrpaMMe OCHOBHOTO OOIIEero
o0pa3oBaHus 00yUaOIINXCA € 3aJePKKOIM IMCUXUYECKOTO Pa3BUTHS.

Mecto yueOHOro npeamera «XuMusi» B y4eOHOM ILIaHe

B cootBerctBun ¢ ®enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
OCHOBHOT'0 00111ero 00pa3oBaHMs y4yeOHBIH mpeaMeT «XUMUS» BXOAUT B MPEIMETHYIO 00JacTh
«EcTecTBeHHOHay4YHbIE PEAMETHI» U SBJISETCS 00513aTENbHBIM JIJIS1 U3YUEHUSI.

VY4eOHbIM IUIaHOM Ha €€ u3yueHHne oTBeieHO 136 yueOHbIX YacoB — MO 2 4 B HEJEINIO B 8
1 24 B9 Knaccax COOTBETCTBEHHO.

Coneprxanue yuebHoro npenmera «Xumusy», coorserctByer ®I'OC 00O, pa3pabotaHo
¢ yuerom IlpumepHoii OCHOBHOW 00pa3oBaTeNbHONM MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus MO yuyeOHOMY IpeaAMETy «XHUMHs», COOTBETCTBYeT IIpumepHoii aganTupoBaHHON



OCHOBHOI 00pa3oBaTeNbHOI TporpaMMe OCHOBHOTO O0IIero oOpa3oBaHHsl OOydYaIOIIUXCS C
3aJIepKKON TICHXHUYECKOTO Pa3BUTHSL.

COJAEP/KAHUE OBYYEHUA

8 KVIACC
ITepBoHayajbHBIC XMMHYCCKHE TIOHATHS

[Ipenver xumuu. Ponb XUMHHM B JKU3HM YelOBeKa. XUMHUSL B cuUCTeMe HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BElIECTB. ArperarHoe cocTosstHue BemiecTB. [loHsitue o
METOJIaX IMO3HaHUs B XUMUHU. YucThIe BenecTBa U cMecu. CriocoObl pa3ieiecHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocTeie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENBHAs aTOMHast Macca. OTHOCHTENbHAST MOJIEKYJIIpHAs
Macca. MaccoBas 10J11 XUMHUYECKOIO 3JIEMEHTa B COCIMHEHUM.

KonunuectBo BellecTra. MoJb. MOJ'I}IpHa}I Macca. B3zanumocBsa3b KOJIMYCCTBA, MACChbl U
qucjia CTPYKTYPHBIX €AUHULL BCUICCTBA. Pacuétrl mo Q)opMynaM XUMHYECKHUX COCIMHECHUM.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIleCTB. XuMuueckue ypaBHeHHs. Kiaccudukanus XUMUYECKUX peakiuuil
(coenuHeHus, pa3noKeHUs, 3aMeIIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYyI0#, MmpaBwiiaMu paboThl B jabopaTropuu U mpuéMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYAOBAaHUEM, M3YYEHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHHE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJEHCAIMs BOJbI) U XUMHUUYECKUX (TOPEHHE CBEUH,
MPOKAJTMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela ¢ KUCIOTOW) SBICHUM, HAOJII0IeHUE
W ONHCaHWE TIPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHCIOTHI C XJIOpHAOM Oapusi, paznoxkeHnue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOjeicTBHe >kene3a ¢ pactBopoMm comu meau (II), m3ydenuwe crmocoOoB
pa3fiesieHusi CMeceil: ¢ IMOMOIIbI0 MarHurta, (GuIbTpPOBaHHE, BbIApUBAaHUE, JUCTUIUIALNA,
xpomaTorpadusi, TMPOBEICHUE OYUCTKHA ITOBAPCHHOH COJM, HAONIOJCHWE W ONKCAHHE
pe3yNbTAaTOB MPOBEJEHUSI OIbITA, HILTIOCTPUPYIOIIETO 3aKOH COXpPaHEHHUS MacChl, CO3/JIaHUE
MoJieTIe MOJIeKYJ (IapOCTEPKHEBBIX ).



Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. Cocrta Bo3znyxa. Kuciopon — 31eMeHT U IPOCTOE BEILECTBO.
Haxoxnenne kucnopona B mpupoje, GU3n4eckue U XUMHUYECKHE CBOMCTBA (PEaKIi TOPEHUs).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMy4eHHUS KHCIOpoJa B JIabOpaTopuul M
npoMblIeHHOCTH. KpyroBopot kuciopoga B mpupozae. O30H — auioTporiHas MOJU(pHKALMs
KHCIIOpO/a.

TemnoBoit 3hdexT XuMHUYECKONW peakIuH, TEPMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHIOTEPMUYECKUE peaknuu. TOIIMBO: yroiib W MeTaH. 3arpsA3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »smemeHT M mpocTtoe BemiecTBO. HaxoxkIeHue BOAOpOAa B IPUPOE,
¢u3nUeckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI oydeHus. Kucinoter u conu.

MoutsipHbIii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boxa kak pacrtBoputrens. PactBopbl. Hacelmennsie u
HEHACBILICHHbIE pacTBOpBL. PacTBopuMOCTh BewmecTB B Boae. MaccoBas H0js BeELECTBA B
pactBope. XuMH4eckue cBorcTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa M OYUCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus HeopraHumdeckux coeaumHeHnd. Oxkcunpl. Kimaccupukamus OKCHIIOB:
coseoOpa3yromue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromme. Homenknarypa
okcu10B. Ou3nvecKre U XMMHUECKHe CBOMcTBa OKcu0B. [lonydyenne okcuaos.

OcHoBanus. Kiaccudukanmst ocHoBaHMM: WIENOYM M HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanuii. dusznueckne M XHMHYECKHE CBOMCTBAa OCHOBaHuU. [lomydenue
OCHOBaHHUH.

Kucnoter. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousudeckue U XUMHUECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [lomyduenue Kucior.

Comu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa coieil. [lomydenune
coiei.

I'eneTmueckas CBA3b MEXKAY KilaCCaMH HCOPraHUYCCKUX COCHHHGHHﬁ.
Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZieNieHHe COJepKaHUs KUCIOpOoJa B BO3AyXe, MOJIy4eHHEe, COOMpaHue,
pacrio3HaBaHWE W W3y4YEHHE CBOWMCTB KHCIOPOJA, HAOIIOJACHWE B3aWMOJICHCTBHS BEIIECTB C
KHCTIOPOJIOM U YCIIOBHSI BOSHHUKHOBEHHS U IMPEKpalleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3llaMu OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
M3ydeHHe CBOMCTB Bojoponaa (TopeHue), B3auMojeicTBue Boaopoma ¢ okcugaom menu (1)
(BO3MOXHO HCTIOJB30BaHUE BUEOMATEPHUATIOB), HAOIIOACHIE 00pPa3IOB BEMIECTB KOJIMIECTBOM
1 Monb, HccaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON pPacTBOPUMOCTHIO,
MPUTOTOBIICHHE PACTBOPOB C OMPEACNEHHON MacCOBOHM J0Jei pacTBOPEHHOTO BEIIECTBA,
BSaHMOHeﬁCTBHe BOAbI C MCETaAJULIaMHu (HanI/IeM u KaJ'H)III/IeM) (BO3MO)KHO HUCITOJIB30BAHUC



BUJICOMaTEPHAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPTaHWYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOII0/ICHNE M3MEHEHHSI OKPAaCKH WHIMKATOPOB B PACTBOpAaX KHUCIOT U IIEIOYEH, M3ydeHUe
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C MeTaJlJlaMu,
peakuuii HEWTpalau3aluH, IOJIyYEeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PELIEHNE SKCIEPUMEHTANIbHBIX 3a7a4 0 TeMe «BakHelmue
KJIACChl HEOPTraHUYECKUX COCIUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XUMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble MOMBITKKM KiIacCHU(UKAIMA XUMHYECKHX dJIeMeHTOB. [loHsTHe O rpymmax
CXOJIHBIX JIEMEHTOB (IIEIOYHBIC H IIETOYHO3EMEIIbHBIC METAJUIBI, TAJIOTEHBI, HHEPTHBIC Ta3bl).
DJeMEeHTHI, KOTOphIe 00pa3yIoT aM(OTepHBIE OKCUIBI 1 THAPOKCHUJIBI.

[lepuonnueckuii 3akoH. Ilepmoanueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. KopoTtkonepuonHas u anuHHonepuojHas ¢opMmbl [lepuonnyeckoil cuctemsl
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U FPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX sanep. HM3ortombsl. Onexktponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AIEeMEHTOB [lepuonnyeckoil cucTembl
. W. MeHnneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil cCUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

XyUMHu4YecKas CBA3b. KoBanenthas (HOJ’IﬂpHaﬂ u HCHOJ'ISIpHaSI) CBA3b.
SJICKTpOOTpI/IHaTeHBHOCTB XHUMHYECKHUX dJIeMEHTOB. MloHHas CBS3b.

CrencHb OKHMCJICHUA. OKHCIUTEIBHO--BOCCTAHOBUTEIIBHBIC pCaKkIuu. Hpoueccm
OKHUCJICHHUS U BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHHe oOpa3loB BEIIECTB METAIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHIA
[MHKAa C pacTBOpPaMH KHCIOT M IIEJIOYEH, IPOBENCHHUE OIBITOB, WIIHOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHUe, peakiuu pa3ioKeHUs, COSTUHEHHUS).

Mesrcnpeomemnnie ceasu

Peanuzanus MexXnpeIMeTHBIX CBA3EH NPU U3YYEHMHM XHMHH B 8 KJIACCE OCYIIECTBIISIETCS
yepe3 MHCMOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHATHM, Tak U TOHSATH,
ABJISIFOLUXCS. CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.



OO01ue ecTecTBEHHO--HAy4YHbIE TOHATHUS: HAy4HbIH (DaKkT, TUIOTE3a, TEOpHUs, 3aKOH,
aHaM3,  CHUHTE3,  KiIacCH(UKaIus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIIbI,
pPaJIMOaKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUH 3apsj, BEIICCTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUEC BEIUYHMHBI, SIUHHUIIBI M3MEPEHHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaAIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKasi peaKusi

[lepropnyeckuii 3akoH. Ilepmommueckas cucrema xumudeckux oanementoB JI. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
9JICMCHTOB IICPBBIX TpéX IepruoaoB, KaJlvd, KaJIbIOUA W HUX COGIII/IHGHI/If/'I B COOTBETCTBHUU C
HIOJIOXKEHHEM 3J1eMeHTOB B [leproandeckoii cucremMe M CTpPOSHUEM MX aTOMOB.

CTpOCHI/IC BCIICCTBA. BHABI XUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMICCKUX peH_IéTOK,
3aBHUCHUMOCTh CBOMCTB BEIECTBA OT THIIA KpHCT&J’IJ’IH‘lGCKOﬁ pCI_HéTKI/I U BHUJA XUMHUYECKOUH
CBsI3H.

KJ'IaCCI/I(bI/IKaI_H/IH U HOMCHKJIATypa HCOPraHUMYCCKHUX BCHICCTB. XHUMHUYECKHEe CBOMCTBA
BCIICCTB, OTHOCAIINXCSA K Pa3IMYHBIM KJIaCCaM HCOPTraHWUYCCKUX COGI[PIHGHI/IfI, TCHETUYCCKaA
CBs3b HCOPraHMYCCKHUX BCUICCTB.

Knaccudukanus XuMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YYacTBYIOUIMX B pEaKIUH BEUIeCTB, MO TemIoBoMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO Y4YacTHIO KaTaau3aTopa). JK30- U
SHJOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTue o ckopocTH xumudecko peakuuu. Ilonarne o0 oOpaTUMbIX U HEOOpPaTHMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DPakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHYECKON PEAKIIMU U TIOJIOKEHUE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIMH, DSJIEKTPOHHBIM OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTENbHON peakunu. CoCTaBlE€HUE YPaBHEHUU OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust AIEKTPOIUTAYECKON AUCCOIUALNK. DIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
QHUOHBL. MeEXaHW3M JUCCOIMALMM BEIIECTB C PA3JIMYHBIMU BHIAMU XUMHYECKON CBS3H.
Crenens auccoruanyy. CUIBHBIC U CIa0bIe AIEKTPOJIUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHSI MPOTEKaHUsl peakluid HOHHOrO OOMeHa, IMOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCIIOT, OCHOBAaHUW U COJIEH B CBETE



MpeJCTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C MOJCIISAMH KPUCTALIMYECKUX PEIIETOK HEOPTraHWYECKUX BEIECTB —
METAJIOB M HEMeTaUIoB (TrpaduTa M anmasa), CIOXKHBIX BEHIECTB (XJIOpUAA HATPHS),
UCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKOM peaKkIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakToOpoB, UCCIIEJOBAHUE 3JEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, MpOIEcca JUCCOIHAINU
KHUCJIOT, ILIEJIOYe U cojeil (BO3MOKHO HCIIOJIb30BAaHUE BMJIEO MAaTEpUAJIOB), IPOBEACHUE
OTIBITOB, WLTIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHMS PEaKIMii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocaJka, BblIelieHHe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKkUuid (FOpeHHe, peaKkluu pa3iokKeHHs, COCTUHEHUS),
pacno3HaBaHUE HEOPTraHWYECKHUX BEIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIMHA Ha HOHBI,
pelieHue YKCIePUMEHTAIbHBIX 3a/1a4.

HeMeTanabl 1 UX cOeTUHEHUA

OO0mass xapakTepucTUKa rajoreHoB. OCOOEHHOCTHM CTPOEHUsI aTOMOB, XapaKTEepHbIC
CTCIICHU OKMCIICHUA. CTpOCHI/Ie n (1)H31/I‘I€CKI/IG CBOMCTBA MMPOCTBIX BCUICCTB — TaAJIOTCHOB.
XUMHYecKne CBOWCTBa Ha IMpHMEpe XJiopa (B3aMMOJCHCTBHE C METaJUlaMH, HEMeTallJIaMHu,
menoyamu).  XmopoBopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyYeHHE,
npuMeHeHue. JleiicTBue Xyopa u XJI0poBOAOPOIa Ha OPraHU3M desioBeka. Baxuelimue xmopuasl
M UX HaXO0XJIECHUE B IIPUPOLE.

OO6mas xapakrtepuctuka 3jeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (PU3MYECKHEe CBOMCTBA MPOCTHIX BELIECTB —
KHUCTIOpOJia M Cepbl. AJUIOTPONHbIE MOIU(DUKAIIUK KUCIOPOJA U Cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBosiopoa, cTpoeHHe, (U3MYECKHe M XUMHYecKHe CBoicTBa. OKCHUIBI Cepbl Kak
MNpEaACTAaBUTECIIN KHUCJIOTHBIX OKCHUIOB. CepHaﬂ KHCJIOTa, (1)I/I3I/I‘~IGCKI/I€ U XUMHYECKHE CBOICTBA
(oOmume Kak MpEeACTaBHTENS KJlacca KHCIOT W CHelU(HUYecKre). XHUMUYSCKHe pEeaKInu,
JeKale B OCHOBE MPOMBIIUIEHHOTO croco0a MOody4YeHUs cepHoW KucioThl. [IpumeHeHue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHnue
ceppl W e COoeNMHEHWH B TpHUpojae. XHUMHUYECKOE 3arpsA3HEHHWE OKPYKAIOMEH Ccpebl
COCTMHEHUSMU Cephbl (KUCIOTHBIC JOKIHU, 3arps3HEHHE BO3yXa W BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALICHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWE B Hpupoie, (HU3UUEcKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noyyeHue u npumeHeHne. Coau aMMOHUSL, UX (U3NYECKUE U XUMUYECKUE CBOMCTRA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docopa, puznyeckue u xumuueckue cporctBa. Oxcun docdopa (V) u docdopnas xucnora,



bu3nvecKkue W XUMHUYECKHE CBOWMCTBa, mojydeHue. lMcmomp3oBanue ¢ochaToB B KadyecTBE
MHUHEpaAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoze, pusnueckue 1 XuMU4eckue cBoictra. Ancopbuus. Kpyrosopot yrieposaa B Ipupoe.
Oxcuapl yriaepona, UX (pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TI00ANILHOTO TOTEIICHHUS KJIMMAaTra, MapHUKOBBIN 3QQekT. YronpHas Kuciora U eé
CONM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcronb3oBaHue  KapOOHAaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbIe TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIIIepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, ATaHOJ, IJIMIEpPUH, YKCcycHas Kkuciorta). llpuponHsie
UCTOYHUKU YTIIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHI HX MepepadOTKU
(OeH3uH), uX poJyib B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIOTrMYEeCKH BaXKHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kuciaoTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEIHEBHOM JKU3HM.

Xumuueckuii IKCnepumMenm:

u3ydeHne oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakaromue (U3NIeCKue W XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSAMH (BO3MOXHO HCIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), HAOMIOJEHHE TMporecca OOyriauBaHUS  caxapa ToJa  JCHCTBHEM
KOHIEHTPUPOBAHHON CEPHOI KHCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHCJIOTBI, MPOBEJICHHE KAaYeCTBEHHOW peakMM Ha Cyiab(paT-HOH M HaOIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMIJIEHHE C (U3MUYECKUMHU CBOMCTBAMHU a30Ta, (ocdopa W UX COeTUHEHHM
(BO3MOYHO HCIIOJIb30BaHKUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U (POchHOpPHBIX yn0OpeHuH,
nojydeHue, coOupaHue, pacro3HaBaHWE W W3YyYEHHE CBOWCTB aMMHaKa, MPOBEIACHUE
Ka4eCTBEHHBIX pEaKIMid Ha HMOH aMMOHMA M (ocdaT-uOH M H3ydYeHHE MPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHICTBHE KOHIIEHTPUPOBAHHON A30THOM KHCIOTHI C MeNbl0 (BO3MOXHO
UCTIOJIF30BaHUE BHUJICOMATEPUANIOB), M3YYEHHE MOJENEH KPHUCTAIUTMUECKUX PEMETOK anMasa,
rpaduta, ¢ymnepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTUBOrasa, MojyyeHue, cooupaHue, pacro3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAUEeCTBEHHBIX pEaKlMi Ha KapOoHAT U
CHIIMKAaT-HOHBl W W3y4YCHHWE NPU3HAKOB MX MPOTCKAHHS, O3HAKOMIIGHHE C MPOIYKIUEH
CHIIMKaTHOW TPOMBIIIJICHHOCTH, PEIICHNE IKCIIEPUMEHTAIBHBIX 3a1ad Mo Teme «BaxHeimme
HEMETAJJIbl M UX COCTUHEHUSY.



MeTajiibl M UX COeIHMHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX OJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme xumudyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTaioB. Meramnuyeckass CBsI3b M METaNIMYecKas KpHUCTaUINYecKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsbKeHUH MeTawioB. PU3MUECKME U XUMUYECKHE
cBoiicTBa MetayioB. OOmme cnocoObl noixydeHus: MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounble MeTaLIBL: NTOJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MengeneeBa, CTpo€HHE UX aTOMOB, HaXOXIEHUE B Ipupoae. PU3MYECKUE U XUMHUUYECKHE
cBoOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCHIIBI HATpHs U Kanus. [Ipumenenue
[ICTOYHBIX METAJIJIOB M NX COCAUHCHUM.

[IlenoyHo3emMenbHbICE METAUIbl MarHuil M KajublUi: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXOXICHUE B
npupoae. OU3NUECKUEe U XMMHUYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeilmme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpoeHHE aTOMa, HaxoXJAeHUE B mpupojae. OPu3nueckue 1 XMuMUYECKHUEe CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHS.

XKenezo: monoxkenune B Ilepuommyeckoit cucreme Xumuyeckux snementos [l U.
MemnzeneeBa, CTpOCHHE aToMa, HaXOXKIeHUE B Tpupojie. Ou3ndeckne U XUMHUYECKHE CBOMCTBA
sxkenesa. Okcunbl, rugpokcuasl U conu xkenesa (II) m sxenmeza (III), mx cocra, cBoiicTBa U
MOJTyueHUeE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3llaMH METaJIOB M CILJIAaBOB, MX (U3NYECKUMH CBOMCTBaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO MCIIOJIB30BaHME BHJEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPHUS C BOJIOHW (BO3MOYKHO UCHOJIb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs JKee3a B
KHACIOpoe  (BO3MOXHO  HCHOJb30BAHHWE  BUAEOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJblMs, aTIOMUHUSA, IIMHKA, xkene3a (II) n xenesa
(I1T), menu (II), HabmroieHMe U OMKMCAHKWE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BAaHME BHAEOMATEPUAIIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJIFOMUHUS U THUIPOKCH/IA IMHKA, PEIIeHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 IO
TeMe «BakHel1e MeTaulbl U UX COETUHEHUS».

XuMus M OKpyxKamoLas cpeia

BemectBa u maTepuainsl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOEe HCIOJIb30BAHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. [lepBas moMomp Mpu XUMHUYECKUX OXKOrax M
OTpaBJICHUSIX.



XUMHYECKOE 3arpsi3sHECHUE OKPYKAIOIIeH cpepl (MpeaeinbHas J0MyCcTHMas KOHIIEHTPAIHs
Beriects, qanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:
U3ydeHrue o0pa3IoB MaTePUAIIOB (CTEKJIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPUAJIBI).
Mesicnpeomemmnle ceasu

Peanu3zanusi MeXNpeIMETHBIX CBSA3EH MPU U3YYCHUU XUMHH B 9 Kilacce OCYLIECTBIISIETCA
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
SBJISIOIIMXCS CUCTEMHBIMU JUIS1 OTAEJIBHBIX MIPEIMETOB ECTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOPHs,
aHajIu3, CHUHTE3, Kknaccudukanus, MEPUOJUYHOCTb, HaOJII0ICHHE, SKCIIEPUMEHT,
MOJICIMPOBaHUE, U3MEPECHUE, MOJICIIb, SIBIICHHUE, TAPHUKOBBIN A(h(DEKT, TEXHOIOTHUs, MaTEPUAIIBI.

®u3nka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKUI 3apsj, [POBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEJIMYUHEI,
SJIMHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpajIbHbIE YAOOpPEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHbIE BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpaAIbl, TOpPHBbIE MOPOJIbI, IOJE3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMyHOCTHEBIE PE3YIbTATBl OCBOCHHUA IIPpOIrpaMMbl OCHOBHOI'O O6H.[CFO O6pa30BaHI/I5I
JOCTHUIalOTCA B XOI€ 06yqu1/1;1 XHUMHUHU B CIUHCTBC y‘-IG6HOfI 1 BOCIIMTaTEILHOMN JACATCIIBHOCTHU B
COOTBCTCTBHUH C TpaaAuLIMOHHBIMHA pOCCHfICKPIMPI COINMOKYJIbTYPHBIMHA n AYXOBHO-
HPAaBCTBCHHBIMU ILCHHOCTAMU, IIPUHATBIMU B O6H.ICCTB€ IpaBujIaMu U HOpMaMH IIOBCIACHUA U
CHOCOGCTBYIOT nponoeccaM CaMOITIO3HAHHA, CAMOPA3BUTHA U COLUAIIN3 AN 06y‘laIOIHI/IXC$I.

JImgyHOCTHBIE pE3YJIbTAaThl OTPAKAKOT TI'OTOBHOCTDH O6y‘{aI-OH_II/IXCH PYKOBOJACTBOBATLCA
CHCTEMOM ITO3UTHUBHEIX HOCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMPCHUC OIIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM 4YHCJIC B 4aCTHU:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIECHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacCJICOAUO, IIOHHMMAaHHA 3HAUYCHUA XUMHYECKOHN HAayKH B JXHU3HHU COBPCMCHHOI'O O6IH€CTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHO MH(MOpPMAIMEH O MEpelOBhIX IOCTHKCHHUSIX U OTKPBITHSIX
MHPOBOM U OTEYECTBEHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKONM W JPYruxX BUAAX JAEATEIbHOCTH, TOTOBHOCTU K
pa3sHOOOpa3HOM COBMECTHOM /I€ATEILHOCTH MPH BBIIIOJHEHUN y4eOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOIIM B MpOLECCe 3TOM y4eOHOHl NeATenbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHHWE M TOCTYNKH CBOMX TOBapHIlEd C TMO3MIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PDEHUYECKHE  IIPEACTABICHHS O  BEIIECTBE W XUMHYECKOW  pEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUs HAyKH M COCTABJIAIOLIUE OCHOBY JUIS
NMOHMMAHUA  CYUIHOCTH HAyYHOM  KapTUHBl MHpa, MpeJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3AX YEJIOBEKA C IPUPOJHOM CpEloil, O poin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

ITO3HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIC HA IIOJYyYEHHWE HOBBIX 3HAHWW 10 XHMUH,
HEoOXoauMBbIe Ui OOBSCHEHHs HaAOMI0JaeMbIX IPOLECCOB U SBJICHUH, MO3HABATEJIBbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIIbHOM paboThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypod, NOCTYMHBIMU TEXHHUYECKHUMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTH;



WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUI0, IPOSKTHOW U HMCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HU, OCO3HAHME IIOCIECACTBUH W HEMPUSATHE BpPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aAJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOCHUS
npaBwJl 0€30MaCHOCTH TPH OOpAlEeHHMH C XMMHYECKHMHU BEIIECTBAMHU B OBITY W peallbHON
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTUIECKOMY H3YyUEHUIO MPOPECCHI U TPyAa Pa3IUIHOTO POJia, YBAXKCHHUE K
TPpyAy W pe3yibTaTaM TPYAOBOW JEATEIIBHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYAIbHOW TPAeKTOPUU
NPOJOHKEHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECCTBCHHBIX MHTEPECOB M TMOTPEOHOCTEH, YCHEIHON MPOo(heCCUOHATBHOU NIEATEIBHOCTH U
Pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aIallTUPOBATHCA B MPO(ECCHOHATBHOM CpEIE;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

AKOJIOTHYECKH TeJIeCO00pa3HOe OTHONICHUE K TIPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MIOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUIl 0€30MacHOTO MOBEACHHsS TP paboTe ¢ BellleCTBaMH,
a TaKk)Ke B CUTYAITUAX, YIPOXKAIOIIUX 3I0POBBIO U JKU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IMOJIydaeMble NPU H3YyYEHUM XUMHH, IS PelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPENOi, ISl TOBBIIIECHUS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa KOJIOTHYECKUX MPOoOJIeM U MyTel WX pelieHus
MIOCPEICTBOM METOHOB XMMUH, SKOJIOTUYECKOTO MBIIUIEHHs, YMEHUs PYKOBOJCTBOBAaThCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTampenMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (POPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNOoTe3a, (akKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEPCAIbHbIE ydeOHbIC NEHCTBUS (IO3HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISITHBHBIE), KOTOphIe 00ecreunBarOT (POpMHUpPOBAaHHUE TOTOBHOCTHU K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYILECTBICHUIO YUeOHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHHMBeEPCAJbHbIE YUeOHbIE H1eHCTBHS

Ba3zoBble jornyeckue qeiicTBud:



YMEHMs HCIOJIb30BaTh IPHUEMBI JIOTHYECKOIO MBIIUICHUS IIPM OCBOCHUU 3HAHUMU:
pacKpbIBaTh CMBICI XMMHMUYECKHX MOHATHM (BBIAEJIATH MX XapaKTEpHbBIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTUSMH), UCTIONB30BATh MOHATHS U OOBSCHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHWH, BBIOMpAaTb OCHOBAHHUSA M KPUTEPUM Ul KiaccuUKaLUU
XUMHUUYECKHX BEIIECTB U XMMUUYECKUX PEaKLUM, yCTaHABIUBATh IPUYMHHO-CICCTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, 1€YKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJbI U 3aKIIIOUCHUS;

YMEHME MPUMEHATHh B MPOLIECCE NO3HAHMS MOHATHUS (IIPEAMETHBIE U METAlpPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJIb3yeMble B XHMHH, NPeoOpa3oBbIBaTh LIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMH4Yeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakuud — NpU pPElIeHHH Yy4eOHO-
IIO3HABATENIBHBIX 3a/1a4, C Y4€TOM OTUX MOJENIbHBIX IPEIACTAaBICHUN BBIABIITH U
XapaKTepu30BaTh CYILECTBEHHbIE NPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX DPEaKUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yYaEMBIX IIPOLIECCAX U SABJICHUSIX.

ba3oBble nccienoBarejbcKue AeiCTBHA.

YMCHHUEC HCIOJIb30BATh IMOCTABJIICHHBIC BOIIPOCBI B KAaUCCTBC HHCTPYMCHTA IIO3HAHUA, a
TaKXKC B Kady€CTBC OCHOBBI JIA (1)OpMI/IpOBaHI/I$[ TUIIOTE3blI 110 IIPOBCPKE MPaBUIILHOCTU
BBICKa3bIBACMBbIX Cy)KI[GHI/If/'I;

IPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEIACHHUIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 32 X010M IPOIecca, CAMOCTOSTENLHO IPOrHO3UPOBATh €ro
pe3yibTar, (opMyIUpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yibTaTaM IPOBEIEHHOIO OIbITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMeHHue BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIIUIO PA3JINYHBIX BUJOB
1 (GOpM IPECTaBICHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HayYHO-TONYJISpHAsI IUTEpaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIe TMOcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHUE NPUMEHSTh Pa3INuHble METO/Ibl U 3aMPOCHl IPU MOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHUS y4eOHBIX U MMO3HABATEIbHbIX 3a7a4
OTIpEeNIeNIEHHOTO THUMA, MPHOOPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAaHUS PAa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpMY MpencTaBICHUS
UHPOpPMALIMK U WUTIOCTPUPOBATH pEIllaeMble 3aJlaud HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON W HCCiIeloBaTeNbCKON
JEATeTLHOCTH HH(HOPMAITUIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEIbCKOTO X035 HMCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKpYXKarollel MpUpoaHON CPebl.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUA:



YMEHHUs 3aJaBaTh BOMPOCH (B XoJ€ AWaiiora W (WJIHM) JIHUCKYCCHM) TIO CYIIECTBY
oOcyxgaemMoii Tembl, (HOPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMCHUA NPCACTABJIATH NOJYUCHHBIC PE3YJIbTAThI I03HABaTeIbHOU ACATCIIbHOCTU B YCTHBIX
U IUCBMEHHBIX TEKCTaX; JejaTh MPE3CHTAMIO PE3yJIbTaTOB BBIMOJIHEHHS XHMHUYECKOTO
IKCIepUMEHTa (J1a00pPaTOPHOTO OIbITa, JIAOOPATOPHOW pabOThI MO HCCICIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

YMEHHsI y9eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIILHOU U
UCCIIEIOBATEIbCKON JICATENHOCTH TPH PEIICHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éra
OOIIMX WHTEPECOB M COTJACOBaHMs NO3HMIUK (0O0CYXIEHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIWHAIIMS COBMECTHBIX JCHCTBHIA, ONPEICIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

Pery1siTuBHBIEe yHHBepcalbHble Y4eOHbIe JelicTBHA:

YMECHHUE CAMOCTOSITEIIBHO OMPEACISATh LEIH NEeITeIbHOCTH, TNIAHUPOBATh, OCYIECTBIISTS,
KOHTPOJIUPOBATh W MPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOI JICSTEILHOCTh, BBHIOMPATH
HanOonee dS(QeKTuBHBIE CIOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTaBIISITh HJIM KOPPEKTHPOBATh IMPEAJIOKCHHBI AlrOPUTM ACHCTBHN IMpU
BBIIIOJIHCHUH 33JaHUil ¢ Y4ETOM TMOJYYeHHs HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaX —
BEILIECTBAX U PEAKIIMAX, OLICHUBATh COOTBETCTBHE IMOJYYCHHOTO Pe3yJibTara 3asiBICHHOW IEIH,
yYMEHHE MCIIOJIb30BATh U aHAJTM3UPOBATh KOHTEKCTHI, TIPe/IIaraeMbIe B YCJIOBUH 3aJaHUH.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pE3yJNbTAaTOB IO OCBOEHHUIO 005A3aTEIBHOTO COJEpPIKaHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanpbHONM pabodell MporpaMMoOH, BBIIENSAIOT: OCBOCHHBIE
o0yyarolMMHUCsT Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBbI JEHCTBHM, crenuduueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
MHTEpIIpETallU, TPE0OPa30BAHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

K xonny oOyueHus B 8 Kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAas aTOMHas M MOJIEKYyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XHUMHUYECKOTO
3JIEMEHTAa B COEIMHEHHMH, MOJSIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
3IIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKasl peakiysl, Kiaccuukanus
peaxkiuii: peakliuu COeAMHEHNUs], pEaKUu Pa3IokKEeHHs, PEaKIINK 3aMEelIeHHs], peaKIIUU
o0MeHa, 7K30- U SHAOTEPMUUYECKUE PEaKIUH, TEIUIOBOM 3P eKT peakiuu, SApo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aToMHas OpOWTanb, PaguyC aToMa, XUMHYECKas CBS3b,
NOJIIpHAasl M HEIOJIApHas KOBAJIEHTHAsl CBS3b, MOHHAs CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPALUs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX INOHSITHH W NPUMEHATH 3TH
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHU;



® UCMOJb30BATh XHUMHUYECKYIO CHUMBOJHUKY U COCTaBJIeHUS (OpMyNn BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJISKHOCTh BEHIECTB K
OTpeNeIEHHOMY KJIacCy COEIUHEHMH 1O QopMmyliaM, BHJ XUMHYECKOW CBS3U
(xoBasieHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUSHHUSI, 3aKOHA ABOTaJIpo;

® ONUCBHIBATb U XapakTepu3oBaTh TaOMMuHyl0 ¢opmy Ilepuonuyeckoil cucTEMbI
XUMHYECKHX 3JIEMEHTOB: pa3jinyaTh IOHATUS «J1aBHas noarpymnna (A-rpynma)» u
«mmobounass monrpynmna (b-rpynma)», Mamble W OonbIIMEe TEPUOIBI, COOTHOCHTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucremMa XMMHUECKUX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsa] sapa, o0Illee YHUCIO 3JIEKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CIIOSIM);

e Kiaccu(UUIUPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHWUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
sbdexry);

® XapakTepus3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONUCAaHUE TMPUMEPAMHU  MOJEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIHil;

® [POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KAa4€CTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAICHHUI B Pa3IMYHbIX YCIOBHSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIbHON AESTEIbHOCTH — aHalIW3 U CUHTES,
CcpaBHEHHE, 0000IIEeHNE, CUCTEMATH3alUI0, KIACCU(PHUKALUIO, BbISIBICHUE MPUUYUHHO-
-CIEICTBEHHBIX CBSI3€M — JUJIS U3YYEHHUs CBOMCTB BELIECTB M XMMHUYECKUX pEaKLui,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWEe,  HM3MEpeHHe,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e CleloBaTh IMpaBUJaM TOJb30BAaHUS XMMHUYECKOH TmoCylol M J1abOpaTOpHBIM
0o0opy/sOBaHUEM, a TaKXke IpaBWiIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSAMHU 1O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJYyYEHHUIO
U CcOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJA W KHCIOPOJa), MPHUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM T0JIEW PaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOUYeH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, heHomdTaaenH, METUIOPAHXK U IPyTHUe).

K xonuy oOyueHust B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® pacCKpbIBaTb CMBICII OCHOBHBLIX XWMHYECKHUX MOHATUM: XUMUYECKUH OJICMCHT, aTOM,
MOJICKYJIa, NOH, KATUOH, aHUOH, ITPOCTOC BCUICCTBO, CJIIOKHOC BCIICCTBO, BAJICHTHOCTD,
QJICKTPOOTPULATCIIbHOCTL, CTCIICHb OKHCJICHHA, XHUMHUYCCKAA PCAKIUA, XUMHUYCCKAA



CBSI3b, TEIUIOBON A(PPEeKT peakiuu, MOJIb, MOJSPHBIA 00BEM, PACTBOP, AJIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTHYECKAs JAUCCOLMAIMS, PEaKIUd HOHHOrO OOMEeHa,
KaTaJIn3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTEIb,  BOCCTAaHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTEepHOCTh, XUMHUYECKas CBA3b
(koBaJieHTHas, MOHHAs, METAJUIMYECKas), KpUCTAUIMYECKas pemérka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMMUYECKOH pEaKUuu, NpPEIeNbHO JIOIyCTHUMas
koHneHTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U NPUMEHSATH 3TH
MOHSTHS IIPU OMUCAHUU BEILIECTB U UX MPEBPAICHHUIA;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyYNn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3TUYHOIO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K ONPEeAeIEHHOMY
KJIaccy COoelMHEHHH 1Mo (opmynam, BHI XMUMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCTUHEHUH, TUI
KPUCTAIITMYECKON PEeIETKH KOHKPETHOT'O BEIIECTBA,

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATH U XapaKTepu3oBaTh Tabmuunyoo Gopmy [lepronndeckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh IMOHATUS «rJaBHas noArpynmna (A-
rpynna)» u «mnobounas noarpynna (b-rpynma)», manele u Goiblive MEpUOJIBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE MMEIOTCI B MEPHUOAUYECKON Tabmuuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij siapa, o0Iee YHUCiIo IEKTPOHOB U PACIIPEIesIeHUE X 110 JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTM B HW3MEHEHHWU CBOWCTB DJJEMEHTOB U HX
COEIMHEHUH B IpEJeNax MaJbIX IEPUOIOB U TJIABHBIX NOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (10 YUCIy U COCTaBY YYacTBYIOIIMX B PEaKIUU BELIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIIEHNS XUMUUECKHUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHENUPUUYECKHEe XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLU;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLIMUAIIMU KUCIIOT, HIEJI0YEd U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMs PEaKlUH,
MOATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXAYy BEIIECTBAMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIHUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKaHUs XMMUUYECKUX MPEBPAIleHUI B PA3IMYHBIX YCIOBUAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa Mo (opMylie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOUN peakLnuu;



coOnrofaTh TMpaBuia MOJB30BAHUS XHMHYECKOW TMOCYyIOM ©  J1abOpaTOpHBIM
obopymoBaHHWEM, a Tak)Ke IpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YTIEKUCIIOTO ra3a);

MPOBOJUTH PEAKIIMU, MOITBEPKAAOIINE KAYECTBEHHBIM COCTAB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, wmoaun-, kapOonar-, ¢ocdar-,
CUJIMKAT-, CyibdaT-, THAPOKCUJ-UOHBI, KATHOHHl AMMOHHMS W HMOHBI H3y4YEHHBIX
METAJIJIOB, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPraHUUYECKUX BEILIECTB;
MPUMEHSTh OCHOBHBIE OINEPAllUM MBICIUTEILHON JEATCIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlM0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
HAayYyHbIC METOJbI IO3HAHUS — HaONIOJCHWE, W3MEPEHHUEe, MOJCIMPOBAHUE,
AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KonuyecTBo yacos
Ne HaumeHoBaHMe pa3/ieiioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n TeM IPOrpaMMbl Beero KoHTpo/ibHbIE IIpakTnyeckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nes 1. [leppoHavyaibHble XUMUYECKHE NOHATHUS
Xumust — BaxkHas 00J1aCTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
' NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJloBeKa
19 BeliectBa n XuMH4eckue 15 1 bu6mmorexa [IOK
' peaknuu https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonstue 6 bubnuorexa [IOK
' 00 oKkcumax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o kucnorax 8 1 bubnnoreka [JOK
' ¥ COJISIX https://m.edsoo.ru/7f41837¢c
2.3 Bona. PactBopsl. [Torstue 06 5 1 1 but6mmoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OCHOBaHHSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI bu6mmoreka [JOK
24 . 11
HCOPraHUYECKUX COETUHEHUI https://m.edsoo0.ru/7f41837c
Wroro no pazueny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToOMOB.

Xumuueckas cBsi3zb. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€akuu

Ilepronnueckuii 3aKOH 1
[lepuonnueckas cucrema

3.1 XHMHYECKHX daeMeHToB JI. 1 7 Bubmmorexa LIOK
' T https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpocHue
aroMa
XUMHYECKASA CBI3b.
3.2 OKUCIUTENIBHO- 8 bubmorexa [JOK
' https://m.edsoo0.ru/7f41837¢c
BOCCTAHOBUTCJIIHLHBIC peaKIII/II/I
MToro o pasien 15 bubmuoreka [JOK
OTO O pasAery https://m.edsoo0.ru/7f41837¢c
PeszepBHoe Bpems 3 bubmorexa LIOK
P p https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10O 68
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9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
No 11/ HaunmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
) NPOrpamMMbl Beero Konrpoasneie  IIpakTudeckne  oGpasoBareibHble
padoThI padoThI pecypchl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[ToBTOpeHwue U yriaydiieHne 3HaHui bubnuoreka [IOK
1.1 5 1
OCHOBHBIX pa3/esioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo0.ru/7f41a636
DIIEKTPOTUTHIECKAs TUCCOIHAITHSI. bubmuoreka [IOK
1.3 8 1 1
XUMHYECKHE PEaklnu B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0mas XxapakTeprucTUKa XUMHIECKIX 4 1 bubnuotexa [JOK
' anemeHTOB VIIA-rpynmel. ["amoreHs https://m.edsoo.ru/7f41a636
y | e 6
' PYHIEL -€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
2.3 7 1

OO01mas XxapakTepUCTHKA XUMUIECKUX

bubnunoreka LIOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

aneMeHTOB VA-Tpymimsl. A30T, pochop u ux
COC/IMHEeHHUS

OO61mas xapakTepuCTHKa XUMUYECKUX

https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK
2.4 IVA- Y% 8
BHeMeHTuOB [PYHIBL S TIACPOA H https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHCHUS
Hroro mo pazueny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUA
bubnuoreka [{OK
3.1 §) I 4
Obiue CBOHCTA METAILIOR https://m.edsoo.ru/7f41a636
3.2 Baxneime merayuibl 1 UX COEIUHEHUSI 16 bubmorexa HOK
' & https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B TBAa YU MAaTEPUAIILI B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' cHee P 3 I0Be https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubmorexa OK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosanuyecTBO yacoB 35
N Jara JIEKTPOHHbBIE IIH(POBLIE
; Tema ypoka o0pa3oBaTe/ibHbIE
n/a KonrTpoabubie IIpakTuueckue U3yYeHust
Bcero pecypchl
padoThI padoTshI
1 [Ipenmer xumuu. Pons xumuu B 1 bu6mmoreka [IOK
JKHU3HU YeaoBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax Imo3HaHUS B 1 bu6mmoreka [JOK
XUMHHU https://m.edsoo.ru/ff0d227e
ITpakTryeckas pabora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnuoteka [JOK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6nmoreka [JOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
5| e eneoct (ua mpeepe | 1 Bummorexa [1OK
8 | \1a TIPHMEP https://m.edso0.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bu6 OK
6 ATOMBI M MOJICKYJTBI 1 nommorexa Ll

https://m.edsoo.ru/ff0d2a6c¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XUMHUYSCKUE DJIECMEHTBI. 3HAKH

bubmuoreka [JOK

7
(CHMBOJIBI) XUMHUYECKHX SJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA Bubmiorexa LIOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE Bubmorexa LIOK
YJAPHOC Y4 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XuMudeckas popmyia. bubnnoreka [JOK
BajeHTHOCTh aTOMOB XHMHUYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK
OTHOCHUTENbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHAYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCAMHEHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Moib. bu6nmoreka [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 DOuU3nYEeCKre U XUMUUYECKUE SIBIICHUSI. bubmuorexa [JOK
XUMHYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBus MPOTEKAHUS bubnnorexa [JOK
XMUMHUYECKHX PeaKimi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCcChl BEUIECTB. bubnmnoreka [JOK

XUMHUYECKHEe YpaBHEHUS

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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BrrunciaeHus KOIu4ecTB a, MacChbl

17 BEILIECTBA 10 YPABHCHUSIM Bu6mmorexa LIOK
R P . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Krnaccudukanusa XuMuueckux
18 €aKIHi (COeMHEHUS, PA3ITOKEHHUS bubmmorexa LIOK
peait ! P ’ https://m.edso0.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JI — y4E€HBIii-
19 9H I/IKJI(:)II:IGO}I;(;?FOBO606yq Z?;: u bubmmoreia LIOK
) et . https://m.edso0.ru/ff0d40c4
CUCTeMaTu3alusl 3HAaHUH
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHUECKUE PEAKIIMI https://m.edsoo.ru/ff0d4290
Boznyx — cmecsk razos. Cocras
21 Bo3ayxa. Kucmnopo AIIEMEHT U bubmmoreia LIOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
) CDI/ISI/I‘IGCKI/IE U XMMUYECKUE CBOWCTBA BuGmorexa OK
KHCIOopo/a (peakiuu OKUCICHHUS
posa tpeaich ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 006 okcumax
C 0
2 aSoparoput n npowseroct bimorera LIOK
PATOPHIH TP ' https://m.eds00.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3¢ ekt xumuueckoin
24 peaKuuu, MOHITHE O bubnmoreka [JOK

TCPMOXUMHNYCCKOM YpPAaBHCHHUU, 3K30-
1 QHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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TormBo (HedTh, yroiab U METaH).

bubmuorexa [JOK

25 3 0
ATPASHEHHE BOSAYX4, CHOCODH €ro https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
IT 6ota Ne 3
% dlonyseune ncotupane bimorera LIOK
i P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUYEHUE €T0 CBOWCTBY»
97 Bonopon — anemeHT u npocroe bubnnorexa [HOK
BemecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkrue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 o & 0 KIHCIOTAX I CO bubmuorexa [JOK
HSATHE O KHCJIOTaX U COJIIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
| e o
OyHeHme COV PARHE BOAOPOAA, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
39 Mounsipabiit 00BEM razoB. 3aKoH bubnnorexka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0néMa, KOJIMYECTBa BuGmorexa LIOK
33 BEIIECTBA rasa Mo ero U3BECTHOMY

KOJINYECTBY BELIECTBA MIIN 00BEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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Brruucienus 006EMOB ra3oB IO

34 ABHCHMIO PEaKIIMA Ha OCHOBE Bu6mmorexa LIOK
P ,.p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B

35 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
MHJIIKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.

37 Hacrimennnle 1 HeHachIIIeHHbBIE bu6mmoreka [IOK
pacTtBoOpbl. MaccoBast 10J1s1 BEIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[IpakTuueckas padora Ne 5 o Teme

38 «IIpuroroBiieHr€e pacTBOPOB C bubnuoteka [JOK
OmpeeIEHHON MacCOBOM JIOJEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KontponsHast pabora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bomgopoa. Bonay https://m.edsoo.ru/ff0d6342

40 Oxcupsl: cocTaB, KiacCupUKaIus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

" Ho:yoquHe I/(I) :I/I(l)vmqecxne CBOMCTBa Bu6morexa LIOK
KHCJIOTHBIX, OCHOBHBIX U

https://m.edsoo.ru/ff0d664e

aM(pOTEePHBIX OKCHJIOB

42

OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS,

bubmuoreka [JOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOICTBA

https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnnorexa [HOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
16| cnocot momyeensn ameneeoens bimorera LIOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnuoteka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
18 xomccaneneoprammoons b morera LIOK
. p https://m.edso0.ru/00ad9a50
COeMHEHU I
49 O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme BuGmorexa LOK
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d67ca
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XAMHUYECKHX dJIeMEHTOB. IloHsTHE O bubmmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuonuueckuii 3aKOH U
59 [Tepuonuueckas cucrema bu6mmoreka [IOK
XuMu4eckux 3nementos 1. 1. https://m.edsoo.ru/00ada52c
MenaeneeBa
53 Ilepuonsl, TPYIIIEL, 110, I16I bubmorexa HOK
PHOIEL, TPYHIHL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
saep. M3oromst https://m.edsoo.ru/00ada342
C o
TPOCHHE IIEKTPOHHBIX O onoquv Butmorexa LOK
55 aToMoB 3J5ieMeHToB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. . MenneneeBa
XapakTeprucTuKka XMMHIECKOTO
56 9JIEMEHTA MO €0 MOJIOKCHUIO B bu6nmoreka [JOK
INepuonnyeckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [leproauyeckoro 3akoHa
57 JUISl pa3BUTHSI HAYKU U TIPAKTUKH. J]. bubnuorexa [JOK
. MenneneeB — y4€HBIi, e1aror u https://m.edso0.ru/00ada96e
IpaXJTaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK

XUMHNYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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bubmuoreka [JOK

4 1
59 OFHAZ XUMITECKAT CBIsh https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMuueckas 1 bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast 1 bubmumoreka [IOK
XMMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2 1
6 CTeneHs okuCICHIA https://m.edsoo.ru/00adae28
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuoreka [JOK
63 1
peakiuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
4 1
6 ORUCAHTCIIH 1 BOCCTAHOBHTCIIH https://m.edso0.ru/00adb076
65 [IpoMexyTOUHBII KOHTPOJIb 3HAHUH. 1 bubnnorexka [JOK
HToroBast KOHTpOJIbHAs paboTa https://m.edsoo.ru/00adb486
66 PesepBHelIit ypok. O60011IeHNE 1 1 bubmuorexa [JOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00adb33c
67 PeseprubIil ypok. O60061eHIE 1 1 bu6mmorexa [IOK
cUCTEMaTU3alvs 3HAHUI https://m.edso0.ru/00ad9cb2
68 PesepBHblil ypok. O60011eHNEe 1 1 bubnnorexka [JOK
cUCTEMaTU3alvs 3HAHUI https://m.edsoo.ru/ff0d61c6
68

OBIIEE KOJIMYECTBO YACOB I10
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9 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Hara
Tema ypoka o0pa3oBaTe/ibHbIE
n/a Kontpoabubie IIpakTuueckue U3yYeHust
Bcero pecypchl
padoThI padoThI
[Tepuonuueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bu6mmoreka [IOK
XUMHUYECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

5 cBoiiC P e §eMEHTO 1 bu6mmoreka [IOK

BOMCTB XUMHYECKUX DJIEMEHTOB
) https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPTraHUYECKUX BEIICCTB https://m.edso0.ru/00adb7e2

4 Buipsl XumMHu4ueckoil CBSA3U M THIIBI 1 bu6nmoreka [JOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

5 «IToBTOpenue u yriayonenue 1 1
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 ximacca»

6 Krnaccudukanus XuMuueckux 1 bubmuorexa [JOK

peaKuHﬁ 10 PAa3JIMYHBIM IPpHU3HAKaAM

https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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IlonsiTHE O CKOPOCTH XMMHUYECKOU

7 . I . . bubmuorexa [JOK
aknuu. [loHATHE O TOMOTE€HHBIX U
Pearh https://m.edsoo.ru/00adbe9a
FeTEPOTCHHBIX PEAKIIUIX
IToHsATHE O XUMHYECKOM
aBHOBecur. DaKTOPHI, BIUSIIOIIHNE
8 pa CKOPOC SCKO” eaKILI bubmmorexa [IOK
H Th XUMUY )74 105071
p p https://m.edsoo.ru/00adc28c
U TI0JIOKEHHUE XUMHUIECKOTO
paBHOBECHs
9 OkucauTenbHo- bubmuorexa [JOK
BOCCTAHOBHTEJILHBIE PEAKIIMU https://m.edsoo.ru/00adcade
Teopus 3NEKTPOTUTHIECKON
10 P P C 5 bubmuorexa [JOK
mucconuanuu. CUIbHBIE U CIa0bIe
https://m.edsoo0.ru/00adcd68
AIEKTPOJIUTHI
11 o e VhaBHe ca . bu6mmorexa [IOK
HHBI BHEHUSI KITAI
yp peaxi https://m.edsoo0.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHMH B CBETE NPEACTABICHUIN bubnmnoreka [JOK
00 3JEKTPOIUTHUECKON https://m.edsoo.ru/00add5d8
JIMCCOLIUAIHA
XuMHUyecKkre CBOMCTBA COJieil B
13 CBETE IbeNCTABICHITH 06 bu6mmorexa [IOK
BETE MIPENCTABIEHUNA
p § https://m.eds00.ru/00addsh2
AIEKTPOJIUTUYECKON JUCCOIHAITIT
. bubmmnorexa LIOK
14 ITonsTre o rugponuse conen

https://m.edso0.ru/00add9d4
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O0001IeHYE ¥ cCUCTEMAaTU3 AL

bubmuoreka [JOK

15
3HAHUI https://m.edsoo.ru/00addd12
I1 6ota Ne 1.
16 «;):II;TGI:;ZC:E:HI:I I/IOI\I:HT;JIBHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padorta Ne2 o teme
17 «DJIEKTpOIUTHYECKAs bubnnorexa [HOK
nucconnranysa. XUMUYECKUE https://m.edso0.ru/00addecO
peaKIu B PacTBOpax»
00 .
18 Xumscoxre cnofiorsa wa mpmcpe BuGmorexa LIOK
PUMED https://m.edsoo.ru/00addfe2
XJjopa
XnopoBogopoa. CossiHast KHCIIOTA,
19 XHUMHYECKHE CBOMCTBA, ITOJIYUYEHUE bubmorexa HOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
P i Bubmnorexa LIOK
yi . B ’ https://m.edsoo.ru/00ade348
W3y4YeHHE € CBOMCTBY
R it i Bucmorexa LIOK
PeAKIHH, A https://m.edsoo0.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE
99 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnmoreka [JOK

VIA-rpynnel

https://m.edsoo.ru/00ade64a
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AJNIOTPOITHBIE MOJIU(PHUKALINN CEPHI.

Haxoxnenue cepol u eé

bu6mmoreka [IOK

23 .
COEIMHEHUI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopoI, CTPOCHHE,
24 o I; eCer P ccKiie bubmuorexa [JOK
M3UYCCKHUC U XUMHUUYSCKU
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepbl. CepHast KMCIIOTA,
o5 o bu6mmoreka [IOK
W3UYECKHUE U XUMHUYCCKHE
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMUYECKUE PEaKIINu, JexKallue B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexka [JOK
XUMHYECKOe 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCJIMHEHHSIMU CEPBI
97 Brruncienune MmaccoBoii 10U bu6nmoreka [JOK
BBIX0JIa MPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa SJIEMEHTOB
VA-rpynmsl. A3oT,
28 . poi“ o e Bu6miorexa [OK
NPOCTPaHEHHUE B IPU ,
pacnpoctp PHpoA https://m.edsoo.ru/00adeea6
(hU3UYEeCKre U XUMHUYECKUE
CBOMCTBA
29 AmMMuak, ero pu3nuecKue u

XUMHNYCCKHUC CBOﬁCTBa, MOJIYUYCHUC

bubmuoreka [JOK
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U IIPUMEHEHUE

[IpakTrueckas padota Ne 3 o Teme

https://m.edso0.ru/00adf004

30 «Ilomyyenne aMmmMuaKa, U3y4eHUE bubmmorexa LIOK
v > YA https://m.edsoo.ru/00adf180
ero CBOHCTB»

31 A3oTHas KHUCIOTa, e€ pusnueckue u bubmumoreka [IOK
XMMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Vcnonp30BaHne HAUTPATOB U COJIEH

o | o
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAroIIEei cpezpl
COEIMHEHUSIMH a30Ta
o .0 \Y%

33 (1)(());((11)): pHaﬂKIf:IIfn((i)):: (1)(1())153211/1(116)01131/16 " bubmmoreia LIOK

P L https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, TTOyYeHHE
Hcnonb3oBanue GocaToB B

34 KayecTBE MUHEPAIbHBIX bubnuoreka [IOK
yaoOpeHuid. 3arps3HeHne https://m.edsoo.ru/00adfc20
PUPOJHOM cpenbl hocharamu

| o e—

PHpOAE, 8 https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOWCTBA
36 Oxcupl yriaepoaa, ux pusnyeckue Butmoreka [IOK

Y XUMHYECKHE CBONCTBA.
DKosornyeckue npoodIeMsl,

https://m.edsoo.ru/00adfebe
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CBSI3aHHBIC C OKCHJIOM YTJIepoja
(V)

37 VYronbHas KUCIIOTa U €€ COTN bubmmorexa LIOK
https://m.edso0.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnnorexa [HOK
KauecTBeHHas peakiysi Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYeCKHUX BEIIECTBAX KaK O bubmorexa HOK
P H https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoia
40 KpeMmunii 1 ero coe fuHeHN bubmmorexa [JOK
P A https://m.edso0.ru/00ae080a
[TpakTuueckas padota Ne 5.
a1 Pemrenne skciepuMeEHTAIBHBIX bubnuoreka [IOK
3a1a4 1o teme «BaxHeine https://m.edsoo0.ru/00ae0bf2
HEMETAIIJIBI U UX COEIUHEHUSI
K 60ota Ne3
o | s o 50
https://m.edso0.ru/00ae0el8
COEIMHEHUSD)
OO6m1ast XxapakTepucTruKa
43 XUMHAYECKHUX DIIEMEHTOB — Bubnmorexa IIOK

MeTau10B. MeTaindecKkas CBsI3b U
MCTAJUINYCCKAA KpUCTAIIJIINICCKaA

https://m.edsoo0.ru/00ael103e
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pemérka. PU3nYeCcKue CBOMCTBA
METaJIIOB

XUMHUYECKHE CBOMCTBA METAJLIIOB.

bu6mmorexa [IOK

44 ) 5|
HeKTpoxmequKHH P https://m.eds00.ru/00ae1156
HanpsH>KEHUHA METaJIOB
OO6m1re ciocoObl MOTyYSHHS
.C .B
o | e e B
yp . https://m.edsoo.ru/00ae1156
peaKiuii, €Clii OJIMH U3 PEareHTOB
COACPKUT IPUMECH
46 [ToHsATHE O KOPPO3UK METAJUIOB bubmorexa [JOK
pp https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47
Ienotrre Merab! https://m.edso0.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnmnorexa [JOK
KaJus https://m.edso0.ru/00ae14b2
49 [{e0yHO3EMENBHBIE METAILIIBI — bubnmnoreka [JOK
KaJbLUH U MarHui https://m.edso0.ru/00ae15e8
50 Baxuelume coequHEHUS KAIbIIUS bubmorexa HOK
A H https://m.edso0.ru/00ae15e8
51 O0001IeHre 1 cCUCTEMAaTU3aIIH

3HaHUH



https://m.edsoo.ru/00ae1156
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JKéctkocTh BOIBI U CIIOCOOEI €8

bubmuoreka [JOK

52
yCTpaHeHUs https://m.edso0.ru/00ae1886
o | P e
| A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [IOK
94 An 7
TOMHHIH https://m.edso0.ru/00ael1c64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 XK
eAEs0 https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnuoteka [JOK
xenesa (II) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O060061eHne U cucTeMaTH3alus
3HAHUU
ITpakTuueckas padora Ne 7.
59 PemreHne skciepUMEHTAIBHBIX bubnuorexa [IOK
3aja4 mo teme «BaxHeiimue https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCTUHEHUS
Brruucnenust mo ypaBHEHUSIM
60 XUMHUYECKUX PEAKIIUi, €CIIH OJUH bubanorexa LIOK

W3 PEareHTOB JIaH B U30BITKE WU
COAEPKUT IpUMecH. Brruncienus

https://m.edsoo.ru/00ael1750
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MacCOBOM J0JIM BbIXOJA IIPOLYKTa

peakuu

O0001IeHre U cUCTeEMaTU3aIUs

61 N 1
3HAHUI
IIpomeKyTOUHBINM KOHTPOJIb
62 3HaHuU. IToroBast KOHTpOJIbHAS 1
pabora
63 BemmecTBa u Mmarepuaisl B 1 bu6mmoreka [IOK
IMOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMHYECKOE 3arpsi3HEHUE bubnnoreka [JOK
64 . 1
OKpYKaromien cpe/ibl https://m.edso0.ru/00ae4270
65 Ponb xumum B pemienun 1 bu6mmoreka [IOK
IKOJIOTMYECKUX MpodIieM https://m.edsoo.ru/00ae4270
66 PesepubIil ypok. O6006111eHIE 1 1 bu6mmoreka [IOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00ae0d0a
67 PesepBHelIit ypok. O60011IeHNE 1 1 bu6nmoreka [JOK
CHCTEMAaTH3aLUs 3HAHUI https://m.edsoo.ru/00adb33c
68 PeseprubIil ypok. O60061eHIE 1 1 bu6mmorexa [IOK
cUCTeEMaTU3alvs 3HAHUI https://m.edso0.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHoe o01iectBo «M31aTenbcTBo
«IIpocsemenue»
» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AkimonepHoe o0miectBo «M31aTeabcTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Paneuxuit A.M. Xumus. Jlugaktudeckue Matepuaibl. 8-9 Kiacchl

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://him-school.ru/
http://chemistry.narod.ru/

http://my.mail.ru/community/chem-textbook/



