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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XMMHM Ha YPOBHE OCHOBHOIO OOIIEro 00Opa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHUS OCHOBHOU
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUsl, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe ¢eaepasbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIMY MPENoJaBaHus y4eOHOro nmpeamMera « XuMushy
B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T TMpeCTaBICHUE O IEJsIX, OOIIeW cTpaTeruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUA OOYYAIONMIUXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE MPEIMETHOE COJIepKaHue,
NpeayCMAaTPUBAET PACHPEACICHUE €ro Mo KiaccaM U CTPYKTYpPUPOBAHUE TIO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUH, OMPEACISIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepIKaHusl, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XUMHUU € YIETOM  MEXIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  y4eOHOro  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEH  OOYy4Yaromuxcsi, ONpeACsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE LIeJIeH M3yUYeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYaroulerocs IO OCBOEHUIO
y4e0HOTO CoJIepKaHUsI.

3HaHME XHUMHUH CIY>)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUaTIbHOM €JIMHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUPYEMbIe XHMHEH MPENCTaBICHUS O B3aMMOIPEBPAIICHUIX
SHEPIrUM M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEUICHUs TI00aTbHBIX
npoOjieM YCTOMYMBOTO PAa3BHUTHS YEJIOBEUECTBA — CBHIPhEBOM, IHEPreTUUCCKOM,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IPAaBOOXPAHECHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealin3allid  BO3MOXKHOCTEH IS CaMOpPa3BUTUSL |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 001IIeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUYECKUX CIIOCOOHOCTEH
OOy4JaromMXCs, HABBIKOB WX CAMOCTOSTEIbHONW Yy4YeOHOW  NIeATeITHHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENOBATEIbCKUX YMEHUW, HEOOXOIMMBIX KaK B
MTOBCEAHEBHOM JKU3HU, TaK U B TPO(ECCHOHATIBHOMN NESITETbHOCTH;

3HAKOMHUT CO CHEeIU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3TJIsA/1a HA €UHCTBO MPUPOJIbI U YETIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TanoM B (OpMUPOBAHHUH €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00YyYaOIINXCS;
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crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBieHuss B OOyYEHMHM XHUMHH OOECNeUYMBAIOTCS CHElU(PUKON
COJIepKaHMsl ~ y4yeOHOTO  TpeaAMeTa, KOTOpPBIM  SIBISETCS  IMEIaroruvecku
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HayKH XMUMHH Ha ONPEeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IEero 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHITUNW XUMHHU, OCHOB
HEOPraHUYEeCKOM XWMHH W HEKOTOPBIX OTIAEIbHBIX 3HAYUMBIX TOHSTUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAep:kaHusl MPOTpaMMbl MO XUMHUHU C(HOPMUpPOBAHA HAa OCHOBE
CUCTEeMHOro mojaxonaa Kk e€ usyudeHuto. ConmepxaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI TIOHSATUN O XUMUYECKOM
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHbl 10 MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoguueckoro 3akona [[. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBICHUN 00 DIIEKTPOIUTHUYECKOW JIUCCOIMAIMU BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKU
MOJTyYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YpOBHS K JpYroMy, BBIMONHSAS (GYHKIMM OOBSACHEHHS W TMPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U IMOIYyYECHHS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTUHBI MUPA B JIOTUKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TMO3HaHUsS B Hayke. M3ydeHHe XUMHUU MOPOUCXOAUT C NPHUBJICYECHUEM
3HAHWA W3 paHee M3YyYEHHBIX yUeOHBIX TpenMeToB: «OKpYKaIOIMUi MUpy,
«buonorus. 5—7 knacce» u «duzuka. 7 Kimace.

[Ipy wW3yueHWW XUMHH TPOWCXOAWT (POPMUPOBAHHME 3HAHWA OCHOB
XUMUYECKOW HAyKH KaK OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJbTYPBHI.
3amauya ydyeOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XMMHUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETUYECKHUX ITOJI0KEHUM,
JOCTYMHBIX 0000IEHUI MUPOBO33PEHUYECKOTO XapaKkTepa, s3blka HayKH, B
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MpUOOIIIEHUM K HAy4YHBIM METOJaM T[O3HAaHUS TPU H3YyUYCHHUH BEIIECCTB W
XUMHUYECKUX peakiuii, B (GOPMUPOBAHUN W PA3BUTHH TMO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENBbHOM U Yy4eOHO-HCCIEI0BATEIHCKON
AESITENFHOCTH, OCBOCHHHM TPaBUI OE€30MAacHOTO OOpalieHHsl C BEIIECTBAaMHU B
MOBCETHEBHOM KU3HM.

[Ipy u3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOHIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENTN TaKUE I, KaK:

— (¢opMUpOBaHHE WHTEIUICKTYadbHO pAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha  CHUCTEMAaTHYECKOe MPHOOIICHHE
O0ydarolMxcss K CaMOCTOSITENIbHOM MO3HABaTENbHOW AESITETbHOCTH, HAyYHBIM
MeTOoZaM TIO3HAaHUA, (POPMHUPYIOIMM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCiIOBHi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYArOIIMMUCS
OTbITa Pa3HOOOPA3HOW MEATEIHHOCTH, MO3HAHUS W CAMOIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIIMI), WMEIONINX YHHUBEpCaIbHOE 3HAYCHUE IS
Pa3ITUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue oOmEeH (QyHKIIMOHANTBHOW ©  €CTECTBEHHO-HAy4YHOMU
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBICHATH M OICHUBATH SIBJICHUSA
OKPYXAIOIEr0 MHpA, WCIOJb3Yysl 3HAHUS M OIBIT, MOJYyYEHHbIE NpPU HU3YyUYECHUU
XUMHUH, TPUMEHATh WX MPHU PEHIeHHH MpoOJieM B TMOBCEIHEBHON XH3HU U
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE y OOYYalOIIUXCS TYMAaHHUCTHMYECKHX OTHOIICHUH,
NOHUMAHHS TEHHOCTH XHMHYECKUX 3HAHUM 71 BBIPAOOTKH DKOJIOTHYECKH
1eJIeCO00pa3HOro TMOBEJAEHUsT B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIAX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIBL;

— pa3BUTHE MOTUBAIMK K OOYUYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHMs  OOIIEYEIIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUisS M HAMPaBICHHOCTH JaTbHEHUIIETO
o0y4eHHUsI.

OOmiee YWCIO 4YacOB, OTBEAEHHBIX ISl M3YYCHHWs] XWMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kiiacce — 68 vacos (2
yaca B He/lelno), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).
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COIAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayanbLHbIE XUMHUYECKUE TOHSATHSA

[Ipenmer xumuun. Ponb XMMUK B KU3HU YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemecTtBa. DuU3NyUecKUE CBOWCTBA BEMIECTB. ATIpPEraTHOE COCTOSHUE
BemiecTB. [loHsiTHE O MeTOnax Mo3HAHUSI B XUMUU. UUCThIE BelIeCTBA U CMECH.
Crioco0nI pa3aeneHus: cMecei.

ATOMBI W MOJIEKYJIbl. XUMHUUYECKUE deMeHThl. CHMBOJIBI XHUMHUYECKHX
anemMeHTOB. [IpocThie U CIOXKHBIE BElleCTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckass ¢opmysia. BaleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBa cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTHOCUTeNnbHAS MOJICKYJISIpHas Macca. MaccoBas 1011 XUMHUUYECKOTO 3JIEMEHTa B
COCTMHEHUHU.

KomnuectBo BemecTBa. Moabs. MomnsipHast Macca. B3anmMocBsi3p KOIM4ECTBa,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€tel mo dopmymnam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUYecKue ypaBHeHus. Kiaccuduxaius
XUMHUYECKUX peaKIuil (CoeAMHEHUs, Pa3I0KEHHUs, 3aMEIIeHHsI, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYyI0H, NMpaBuiaMu paboThl B J1aOOpaTOpUH U
npuéMaMu oOpaleHusi ¢ J1abopaTOpHbIM O00OPYIOBAaHUEM, U3YUYECHHUE U OIHMCAHHE
bU3UYECKUX CBOWMCTB 00paslloB HEOPraHWYECKHX BEIIECTB, HAOJIOJACHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbjJa, pAacTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbI) U XMMHUUYECKUX (TOPEHHE CBEYH, MPOKAIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOM) sIBJICHUM, HAOII0IeHUE U
ONMCaHuE MNPHU3HAKOB MPOTEKAHUS XUMHYECKHX peakuui (paslioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBHE Kele3a ¢ pacTBopoM conu Menu (11),
M3y4eHHE CIOCOOOB PA3CIICHHUs] CMECEH: C MOMOIIBI0O MAarHuTa, (GUILTpOBaHUE,
BbITIApUBAHUE, AUCTHUIAIUSA, XpoMaTorpadus, MpoBeJeHNUE OUYNCTKHA TTOBAPEHHOMN
comv, HaONIOJCHWE W  ONMUCAaHWE  PEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHWS MAacChl, CO3/IaHHE€ MOJENIEeH MOJEeKYI
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — 3J1€MEHT W IPOCTOE
BellecTBo. HaxoxkaeHue kuciopona B Mpupojae, (PuU3MUEeCKue U XUMHUYECKHE
cBoictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kuciopona. CrocoOsl
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MOJIyYeHUs KHUCIOpoJa B Jlabopatopuud H  TpombllieHHOCTH. Kpyrosopot
Kuciopozaa B npupojae. O30H — aJuloTpoIHas MOAU(HUKAUS KHUCIOPOAa.

TennoBoil 3P(GeKT XUMUYECKOH pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- U DHAOTEPMHUYECKUE peaklUuu. TOIMBO: yrojib M METaH. 3arps3HCHUE
BO3J/lyXa, yCWJICHUE MapHUKOBOTro 3 dekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — snmemeHT u mpocrtoe BemiecTBO. Haxoxaenue Bomopoaa B
npupojsie, GuMyeckue MW XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nosyuyeHus. Kuciorsl u comnu.

Monsipabiii  00b€M  ra30oB. Pacu€rel 1O XUMHUYECKUM  YPaBHEHHSIM.

dusnyeckue cBOMCTBa BoAbl. Boma kak pactBoputenb. PacTBOpEI.
HacpilieHHble ¥ HEHACHIIIEHHbIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis1 BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeKka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA PUPOIHBIX BOJ.

Knaccudpuxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCUJIOB:  cosieoOpasyroiue  (OCHOBHBIE, KHUCIOTHBIE, aMpOTEpHBIE) U
HecosneoOpasyromue. Homenknatypa oxcuaoB. Dusnueckue W XUMHYECKHE
cBolcTBa OKkcuI0B. [lomydyeHne okcuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM U HEPACTBOPHUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHui. PuU3NUYECKME U XWMHYECKHE CBOMCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucior. ®Ousudeckue u
XUMHUYECKHUE CBOMCTBa KHCIOT. Psng aktuBHocTH MeTaioB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiatypa cosneil. @u3nyeckue U XMMHYECKHE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEKIY KIaCCaMH HEOPTAHUYECKUX COETMHEHU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOAa, HabOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBHS BO3HHUKHOBEHUS U
MpekpalieHus TropeHus (mokapa), O3HAKOMJICHHE C OOpas3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJy4YeHUE, COOMpPAHHE, PACMIO3HABAHME U HU3YUYCHHUE
CBOWCTB BOAOpOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUCOMATEPUANIOB), HAOMIOeHNE 00pa3loB BEIIECTB
KOJIu4ecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METANIAMHU
(HaTpueMm M KanbleM) (BO3MOKHO HMCIOJIb30BAaHUE BUACOMATEPHUAIIOB),
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UCClieIOBaHUE O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKW MHIMKATOPOB B PAacTBOpAx KHCIOT U IIETOYEH,
u3ydeHue B3amMmojnericTBus okcuaa meaw (l1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKLUUi HEUTpaau3allly, IOJYYEHHE HEpaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METaljla APYTMM W3 pacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/Ja4 N0 TeMme «BaxHeimume Kiaccbl HEOPraHUYECKUX
COCMHECHUN.

HHepuongnuecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
ieMeHToB JI. U. MenaeneeBa. CtpoeHue aroMoB. XHUMHYECKas CBA3b.
OKuCIUTENTBHO-BOCCTAHOBUTEIbHBIE PEeaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIMK XUMHYECKUX dJeMeHToB. [loHsTHe o
IPYIINax CXOJHBIX JJIEMEHTOB (IIEIOYHBIE U IICJIOYHO3EMENIbHbIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi CUCTEMa XUMUYECKUX JIEMEHTOB /l.
N.  MenneneeBa. KopoTkomepuoaHas W JJIMHHONEpUOAHAs  (QOPMBI
[Tepunognueckoit cucrembl xumMuueckux siieMeHToB [[. M. MenneneeBa. Ilepuosbl
U rpynnsl. PU3NYECKUH CMBICHI IOPSAJKOBOIO HOMEpA, HOMEPOB IIEpHUoja H
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTponsl. CTpoeHUE
ANEKTPOHHBIX  000J0YeK aroMoB TepBbiXx 20 XUMHYECKHUX  DJIEMEHTOB
[Tepuonuueckoit cucremsl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA I10 €ro MoJoxeHuIo B [lepuoanueckon cucreme /1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [leprnoandecKkoil CUCTEMbI XUMHYECKHUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W npaktuku. . M. MenpgeneeB — y4y€HbIA U
rpaXk1aHUH.

Xumuueckass cBs3b. KoBaneHTHast (MOJsipHas W HEMOJISIpHAs) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUYECKUX 311€EMEHTOB. IOHHAsI CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipotecchl okucieHus: U BOCCTaHOBIEHUS. OKUCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BENIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPB  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHN
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemmnnie cea3u
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Peanuzanus MeXnpeIMETHBIX CBsI3eM MpU HM3yYeHUHM XUMHUU B 8 Kjacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHATUM, TaK U MOHATUM, SBJISIOIINXCS CUCTEMHBIMU JIJI1 OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOT'O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUS: HAYYHBIM (akT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTe3, KiIaccupukauus, MNEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, UBMEPEHUE, MOJIENb, ABJICHHUE.

®usuka: Mmarepus, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PU3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: dotocunTes, npixanue, buocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTIIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO H XUMHYECKAS peaKIUs

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalus, KaJIbLUi H HX
COCIMHEHUII B COOTBETCTBUM C TMOJOXEHUEM »3JIeMEHTOB B Ilepmoanueckoit
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIBI XMUMWYECKOW CBSI3H. THIBI KPUCTATTIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEMIETKU U
BUJIa XUMHUYECKOM CBS3U.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUECKHE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHUI, T€HETUYECKas CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukaiums XuMUYeCKUX peakiiuii Mo pa3IudHbIM MPU3HAKaM (TT0 YHCITY
M COCTaBy YYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIIoBoMy 3ddekTy, 1o
M3MEHEHUIO CTENIEHEH OKUCIECHHSI XUMHUYECKHUX 3JIEMEHTOB, IO OOPATHUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U 3HAOTEPMUUYECKUE PEAKIINU, TEPMOXHUMHUUYECKUE
ypaBHEHHS.

[lonsiTue o ckopoctu xumuueckol peakuuu. llonstue o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M Te€TEPOTCHHBIX
peakuusx. llonstue o xkaranmse. [lonsTue 0 xumuueckom paBHoBecun. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU W IIOJOKEHUE XHUMHUUYECKOIO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIUTENIbHO-BOCCTAHOBUTENBHOW peakunu. COoCTaBiIE€HHE YpaBHECHUU
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OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUA C HCIOJB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCONUALIAN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonel. MexXaHu3M JUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUIAMHU
xumuueckoi cBsizu. Crenens aucconuanuu. CUiabHbIE U CIadble SJIEKTPOUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusl MPOTEKaHUs peaKkIuii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHMS peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMA M CcoJiek B CBETE€ TMPEJACTaBICHUH 00  3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiuy Ha HOHBIL. [IoHsiTHE O THIpOIn3€e CONei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEJISIMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEI[ECTB — METAIOB M HEMeTa/uioB (Tpadura W anMasa), CI0XKHBIX BEIIECTB
(xJopuia HaTpus), HUCCIEIOBAHHE 3aBUCHUMOCTH CKOPOCTU XMMHUYECKOU pPEeaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (AKTOPOB, HCCIEIOBAHUE AICKTPONPOBOTHOCTU
pacTBOpOB BEHIECTB, IMpoliecca AUCCOLMAIMUA KHUCJIOT, WIEIo4Yed U cojeu
(BO3MOXKHO  WCIOJIb30BaHHE BHUJEO MAaTEpUAJIOB), IIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKAHUS  peakluii  HMOHHOro  OOMeEeHa
(o6pa3oBanue ocanka, BblIEJEHHE Ta3a, o0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOLUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pasiIoKEeHHs, COSUHEHUs), PACITIO3HABAaHUE HEOPraHMYEeCKUX
BCIIECTB C IIOMOIIBI0 KA4YECTBEHHBIX pPEAaKUMW HAa HOHBL, pPELICHUE
AKCIIEpUMEHTAJIbHBIX 3a/a4.

HemeraJibl 1 MX COeIUHEHUS

OO6mast xapaktepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (puamdecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOWCTBA Ha MNOpUMEpEe  XJopa
(B3auMoOZEICTBUE C METaJUIaMH, HEMETajulaMH, UIeJI04aMu). XJIIOPOBOJOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOWMCTBa, IMOJydYeHHE, NMpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJIOPOJA HAa OpPraHu3M 4esoBeKa. BaxHeWlue XJIopuasl U HX
HaXO0XJCHHUE B IPUPOLE.

OO6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucienus. CTpoeHune u (pu3mdecKkue CBOWCTBA
MPOCTHIX BEMIECTB — KUCIOPOIa U CePhl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
u cepbl. XuMHUYECKUe cBoicTBa cepbl. CepoBOIOPOJ, CTpoeHue, (PU3NYECKHE U
XUMUYecKre cBorcTBa. OKCHIBI CEpPbl KAaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas xuciiota, (HU3MYECKHME UM XHMHYECKHE CBOWMCTBa (00mME  Kak
MpEeACTAaBUTEN Kjlacca KHUCIOT W crneuuduueckue). XUMHUYECKHUE pPEaKIvH,
JeXalme B OCHOBE IPOMBIIUIEHHOIO CHOco0a MOJy4YeHUs! CEPHOM KHUCIOTHI.
[Ipumenenune cepHoit KUCIOThL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAsI PEAaKLUs Ha
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cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHHN B TMpuUpoje. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIEeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mas xapakrepucTuka 371eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PacHpOCTPAHEHHE B MPHUPO/IE,
dbu3nUeckue U XUMUYECKre cBoicTBa. KpyroBopoTt a3ora B npupojie. AMMHAK, €ro
dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coam aMMOHMS,
ux (pusznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa (OOmIME Kak TPEACTABUTENS Kiacca KHCIOT M CIeHU(pUUECKUE).
Hcnonw3oBaHue HUTPATOB U COJIeM aMMOHHMS B KauyeCTBE MHHEPaIbHBIX
ynoopennii. XuMU4ecKoe 3arpsi3HeHUE OKPY Karollel cpejibl COeTMHEHUIMH a30Ta
(KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/AYyXa, MOYBBI M BOJOEMOB). Docdop,
ajutoTporHbie Moaudukamuu ¢Gocdopa, Pu3MUECKHe W XMUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, Gu3MUecKue U XUMUIECKUE CBOWUCTRA,
nonydyenue. Mcnonb3zoBanue pocharoB B kKauecTBe MUHEPATBHBIX YI0OPEHUI.

O6mas xapakrtepuctuka anneMeHToB [VA-rpynmnbel. OCOOCHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIECHHUS.  YIUIEpoZd,  aJUIOTPOIIHbIE
MoIU(UKALMK, PACHpPOCTpPaHEHHE B TNpHUpPOAE, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosoport yriepoaa B npupoje. OKCuAbl yriieponaa, ux
¢usznueckre W XUMHYECKHME CBOMCTBA, JIEWCTBUE HA JKUBBIE OpPTraHU3MBI,
NOJly4eHHe W TpUMEHEHUe. DKOJOTHYECKHE TMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yrnepogaa (IV), rumore3a rmo0anbHOrO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coyr, uX (Pu3nuecKue U XUMHYECKHE CBOMCTRBA,
nojilyueHne W mnpuMeHenue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC MOHATHS 00 OPTraHMYECKHUX BEIIECTBAX KaK O COCAMHEHHSIX
yriepozaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TIUIEPUH, YKCYCHAs KUCIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEQPTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX pPOIb B OBITY W MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTUYECKHN BaXKHBIX BELIECTBAX: XKUpaxX, OenKax, yrieBojgax — U Ux
poiii B OKM3HM 4eJloBeKa. MarepuaibHOE €JUHCTBO OPraHUYeCKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemunii, ero ¢usmdeckne W XHUMHYECKHE CBOWCTBA, IMONy4YeHUE U
npuMmenenne. CoeauHeHus KpemHus B mnpupone. OOmue mnpeactaBieHus 00
okcuse kpemuus (IV) u xpemuueBoit kucinore. CUUKaThl, UX HCIOJb30BAHHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeillline CTpOUTENbHbIE MaTepHallbl: KepamuKa,
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CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiiemMbl 6€30MacCHOr0 KCMOIL30BaHUS
CTPOUTEIBHBIX MAaTEPUAJTIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3yuyeHrne 00pa3IoB HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJEHUE MPU3HAKOB
WX TMPOTEKaHMs, OMBITHL, OTpa)xarmue (HU3NYECKUEe U XUMHUYECKHE CBOMCTBA
rajloreHOoB M HX COCIMHEHUN (BO3MOXXHO HCIIOJIL30BaHUE BHUIECOMATEPUATIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJIOPUIOB (TajJOr€HHUJIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  coeAMHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYTIIMBaHUs caxapa IOJl IeUCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTHI, M3YYEHHE XHMMHUYECKHX CBOMWCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakiuu Ha Ccyibdar-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoicTBamMu azota, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEepUajoB), oOpasiamMu a30THBIX U (HOCHOPHBIX yIAOOpPEHUH, MoTyUyeHue,
coObupaHue, paclo3HaBaHWME U HW3YYEHHE CBOWCTB aMMHaka, TIPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS M (ocdaT-uOH M U3ydyeHHUE MPU3HAKOB
UX NPOTEKaHUs1, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymiepeHa, O3HaAKOMIICHHE C
IPOIIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOTA3a, MOJyuyeHHEe, cOOUpaHue, pacro3HaBaHUE U M3YyUECHUE
CBOICTB YIJICKHCIIOTO Tra3a, MPOBEJIEHNE KaueCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHBl W H3yYEHHE NPU3HAKOB MX MPOTEKAHUS, O3HAKOMIIEHHUE C
OPOJNYKIHUEN CHWIMKATHOW MPOMBILIJIEHHOCTH, PEIICHUE HKCIEPUMEHTATbHBIX
3a71a4 no treMe «BakHelnne HeMeTauTbl U UX COSIUHEHUS).

MeTaujibl 1 MX COCTUHECHUSA

OO6mrast xapaKTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHus B llepuognueckorn cucreme xumuueckux asnemeHtoB J[. W
MenpneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTaJioB. MeTamindeckas CBs3b U
METAJUIMYECKasi ~ KpUCTAJUIMUecKass  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHUH MeTaioB. OU3NYecKkne U XUMUYECKHe CBOMCTBAa MeTayioB. OOmue
crocoObl ToyyeHus MeTawioB. [IOHSATHE O KOPpPO3UHM METAaJNIOB, OCHOBHbIC
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajlb, YYTyH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBITINICHHOCTH.

[Ilesounble MeTauibl: MoJIOKEeHUE B [leprnoanmdeckoil cucTeMe XMMUYECKUX
snementoB JI. M. MenaeneeBa, CTpOeHUE HMX aTOMOB, HaXOXJIEHWE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCUAbl U
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TUAPOKCHABI HaTpusa M Kanus. [IpuMeHeHue MIeNOYHBIX METauIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAIBI MAarHMd M KaJIbLMM: IIOJOXKCHHE B
Ilepuonnueckon cucrteMe xumudeckux aneMeHToB 1. M. MenzaeneeBa, ctpoeHue
HX aTOMOB, HaX0XJI€HUE B rpupoae. PU3nUecKue U XMMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxuHelmue coequHeHHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

AJrOoMUHMI: TI0JI0)KeHUE B Ileprnoanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHuMe aroma, HaxoxieHue B Inpupone. dusnueckue u
XUMUYECKHE CBOMCTBA alFOMUHMS. AM(OTEpHbIE CBOWCTBA OKCHJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX JIEeMEHTOB /1.
. MengeneeBa, CTpOE€HHE aTroMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMHYECKHE CBOMCTBA kee3a. OKCHabl, TUIPOKCUIBI U conu xene3a (I1) u xeneza
(1), ux cocraB, CBOIMCTBA U MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METAUIOB M CIUIaBOB, HX (PU3HYECKUMHU
CBOICTBaMH, M3y4YE€HHE  PE3yJbTaTOB  KOPPO3MH  METaLIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUsl C BOJOM (BO3MOYKHO HCIIOJIB30BaHUE BHUAEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS KEJNE3a B KUCIOPOIE
(BO3MOXHO  HCIIOJIb30BaHHWE  BUACOMATEpPUAJIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAaKLUHUM HA MOHBI: MArHUs, KaJbLMs, aJIFOMUHMS, LIMHKA, Keje3a
(I u xenesa (III), meau (I1), HaOMrOKEHNE M OMKMCAHKE IIPOIECCOB OKPAITHBAHUS
IUITAaMEHU MOHAMHU HATpUsA, Kajlusg M KalblHs (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HUCCIeOBaHNE aM()OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUIA LIMHKA, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHeunmue
METaJUIBI U UX COCTUHECHUS.

XuMHSA U OKpYKAKOLIas cpeaa

BemectBa m Marepuasibl B ITOBCEIHEBHOM JKHM3HM 4YeIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakiuii B ObiTy. [lepBas momoinb mpu
XUMHYECKHX 0YKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYy’Kawllell cpeabl (MpefenbHas JO0MmycTUMAast
KOHIIeHTpanus Beulects, nanee — [1/IK). Ponp xumuun B pemieHun 3K0JI0rMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

M3yueHue oOpasloB MaTepuanoB (CTEKJO, CIUIaBbl METAJUIOB, MOJUMEPHBIE
MaTepualbl).

Mexcnpeomemnnie cea3u
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Peanuzanmst MeXIpeAMETHBIX CBSI3€H NMpU M3yYeHWH XuMuu B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHHWE KaK OOMIMX €CTeCTBEHHO-HAyUYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAyYHBIH (DakT, ruUmoTes3a, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KilacCUPUKANMsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
s ek, TEXHOIOTHS, MaTEPUAIIBI.

dusnka: MaTepus, aTroM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIU],
M30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, SJCKTPUYCCKUN 3apsia, TPOBOIHHUKH,
MOJIYTIPOBOAHUKH,  JUAJNCKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAIUTMYECKAS
pemérka, CIuiaBbl, (PU3NYCCKUE BETUYHMHBI, SAMHHUIIBI U3MEPEHUS, KOCMUYCCKOEC
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, NbIXaHHWE, OWMOcdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yI0OPEHHSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rumpocdhepa, MHUHEpAIbl, TOPHBIC IOPOJIHI,
M0JIE3HbIE MCKOIaeMble, TOTNINBO, BOJAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHMA IIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBLHIETI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pPE3ybTaThl OCBOCHHS MPOrPAaMMbl OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTAIOTCS B X0Ji¢ OOy4eHHS XMMHUHU B €AUHCTBE Y4YeOHOW U
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COITMOKYJIbTYPHBIMU M JAYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, TPUHSITHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMU TIOBEACHUS U CIIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLMAIIU3ALIUUA O0yJaArOITUXCS.

JIn4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUHMN U
paclIpeHue OMbITa eSITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUSI:

IIEHHOCTHOTO OTHOIIEHHSI K OT€UYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HaCJeIMI0, MOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAYKU B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BJIAACTh JIOCTOBEPHON HMH(pOpMaIuen o
MEPEIOBbIX JOCTHKEHUSIX U OTKPBITHUSX MHUPOBOM W OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U 00IIECTBA;

2) rpaIaHCKOTO BOCTIMTAHUS :

NPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M NpaBUJIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM MW JIPyTMX  BHJAX
JESTENHbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JEeATEIbHOCTU TpHU
BBITIOJTHEHUU y4YEOHBIX, TIO3HABATEJIBbHBIX 3a/lay, BBHINOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO
M B3aUMOIIOMOINM B TIpollecce OTOW Y4eOHOH NeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEACHHE U IIOCTYIIKM CBOMX TOBapHINEH C IO3ULHH
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHMS MTOCIEACTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSL

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM PEAKLMU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKM M COCTAaBIIAIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS NPUPOJBI, B3aUMOCBSI3SX 4YEJIOBEKa C
MNPUPOTHON CPEIOM, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABaTEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOAUMBbIC JIsI OOBSICHEHHUS HAOII0IaeMBIX IPOIECCOB W SIBJICHUM,
MO3HABATEIbHOM, MH(OPMALIMOHHON M YUTATENbCKOW KYyJIbTYpPbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4EOHBIMH TEKCTaMH, CIIPABOYHON
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JUTEPATypOr, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYCHHWIO W TIO3HAHUWIO, JIO003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TIPOCKTHOM W  HUCCIIEI0BAaTEIbCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 JKW3HHM, OCO3HAHUE ITOCIICICTBHHA H
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTHUKOB, KypEHUs),
HEOOXOUMOCTH COOJIIOZICHUST TpaBwil O€30MacHOCTH TpU  oOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY M peaIbHOM JKU3HU;

5) Tpya0BOr0o BOCIIUTAHUSI:

HUHTEPEC K MPAKTUYECKOMY M3YUYCHHUIO MPOo(dECcCHi U TpyJa pa3IudHOro poja,
yBOXCHHEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUS TMPEAMETHBIX 3HAHWW 110 XWUMHUH, OCO3HAHHBIA BBIOOP
WHAVNBUAYATBLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YIETOM JTMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHEenTHON MpodheCCUOHAIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aalITUPOBATHLCS B PO EeCCHOHATBLHOM Cpejie;

6) 3K0JIOrM4ecKOro BOCIIUTAHUS:

JKOJIOTUYECKH 11eJIecC000pa3HOoe OTHOIICHHE K TMPUPOAEC KaK HCTOYHHUKY
KU3HM Ha 3emiie, OCHOBE €€ CYIEeCTBOBAHMS, TOHUMAHHUE [IECHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKU3HH, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHUS
paBujI O€301IaCHOTO MOBEJACHUS MPH paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIIHSX,
YTPOXKAIOMINX 3I0POBBIO M )KU3HHU JIFOICH;

CITOCOOHOCTH MPUMEHSTH 3HAHWSI, MOJIydaeMble MPU WM3YUYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJIOTHYECKOW  KYJIbTYphbl, OCO3HAHHS TIJIO0AJBRHOTO  XapaKTepa
9KOJIOTHYECKUX MPOOJIeM M MyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMHH,
9KOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B TI03HABATCIIHHOM,
KOMMYHUKATUBHOMN U COIUAILHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTampeaMETHBIX PE3yJbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMuUpOBaHUS MHPOBO33pCHHsI OOICHAyYHBIE TIOHATHS (3aKOH, TEOpHS,
MIPUHIIAII, TUIIOTE3a, (aKT, CHCTEMa, MPOIIECC, IKCIICPUMEHT M JPYIoe.), KOTOPhIC
HCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX IIpPEeJAMETaX M ITO3BOJISIOT Ha
OCHOBE 3HAHHMH M3 ATUX MPEIAMETOB (POPMHPOBATH MPEJICTABICHUE O IICIOCTHOU
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HAay4YHOW KapTHUHE MHUpPa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, PETYISATHUBHBIE), KOTOpPbIE OO0ecneynBaroT (HOpMUPOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYLIECTBICHUIO Y4EOHOU
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAIbHBbIE YUeOHbIE NeiCTBUS

ba3oBble JJornyeckue 1ecTBUs:

YMEHHUS HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAaHUU: pacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH MX XapaKTEepHbIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DAKTOB U SIBJICHUMN, BEIOMPATH OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUH,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXKIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHE PACCYkACHUS (MHIYKTHUBHBIC, JICIYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BBIBOBI U 3aKIIFOUCHUS

yMEHHUE TMPUMEHSATh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICTH, UCTIOJIb3yeMbI€ B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUHU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI dJEMEHTa), XUMHueckass ¢opMmyna U YypaBHEHHE
XUMHUYECKOW peakiuu — MpU pelieHuH yueOHO-TI03HABATENbHBIX 3aJ/1ad, C y4ETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBIABISTH U XapaKT€pPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIn,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSIX.

Ba3oBble ucciaenoBatebCcKue 1eiCTBUA.

YMEHHUE HCIIOJIH30BaTh IMOCTABIECHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI A (POPMUPOBAHMSI THUIIOTE3bI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

NpUOOPETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allMd W TIPOBEICHUIO
VYCHHUECKHX JKCIIEPUMEHTOB, YMEHHE HaONI0[aTh 3a XOJOM IMpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro pe3ysbTart, GOpMyIHUpOBaTh 0000IIEHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABISTh OTUET
0 MPoJIeTTaHHOW padoTe.

Pabora ¢ unpopmanueii:

yMEHUE BBIOWpATh, AHAIM3UPOBATh M HHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM NPEACTABICHUSA, MOTYYaEMYyIO U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJIEPXKAHHUS, CIPABOYHBIC
nocodbusi, pecypcbl HMHTepHeTa), KpPUTHYECKU OLECHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(POPMAILIHIO;
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yMEHUE NPHUMEHSTh PA3IUYHBIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX MJi1 BBIIOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHMUS  MH(POPMAILMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJbTYpOil aKTUBHOI'O MCIOJIb30BAHUSI PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTHUMANIbHYIO (DOpMY IMpeAcTaBieHus UHpOpMaLuu U
WUTIOCTPUPOBATh pEIllaeMble 3a/ladyd  HECIOXHBIMM CXEMaMH, JuarpaMmamu,
Apyrumu popmMamu rpaduKu ¥ KX KOMOMHALUSAMY;

YMEHUE UCIOJb30BaTh W aHAIM3UPOBATh B Tpolecce ydeOHOH U
UCCJIeI0BATENbCKON JESTENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOpPTAa HA COCTOSHUE OKPY’KaIoIIEeW MPUPOIHOM
Cpellbl.

KoMmyHuKkaTHMBHBIE YHUBepcalbHbIE y4eOHbIe 1eiicTBUS:

yMEHHUSl 3aJlaBaTh BOIPOCHl (B XOJe Auanora M (Wiau) JIUCKYCCHM) TIO
CyLIECTBY  OOCyXJaemMol  TeMbl, (QOPMYJIHpPOBaTH CBOM  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJIbHON
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JAeNaTb MPE3CHTALUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1a60paTOpHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4yeOHOTrO COTPYyJIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIIEIOBATEIIbCKOM  NIESATENIBHOCTH  IPU  PEIICHUU
BO3HUKAIONINX MpoOJieM Ha OCHOBE Yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00CyXJIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPIUHAIIUS
COBMECTHBIX JCHCTBHI, OINpENEICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerynsiTuBHBIC YHUBepPCaIbHbIE Y4eOHbIE 1eCTBHSA:

YMEHHUE CaMOCTOATEIBHO OINPEAEIATh LENH JAESITEIbHOCTH, IUIAHHPOBATh,
OCYILECTBIATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX U
II0O3HABATEIBHBIX 337a4, CAMOCTOSITEJIBHO COCTAaBIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA AITOPUTM JECUCTBUW NPU BBINOJHEHUHM 33aJaHUA C  Y4YETOM
MOJIyYEHHsI HOBBIX 3HAaHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOIO pPE3yJibTaTa 3asBICHHON LIEJIU, YMEHUE
MCII0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMble B YCIOBUU 33/ IaHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pe3yibTaTOB IO OCBOEHUIO 00SA3aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JlaHHOW deaepaibHOil paboueld Mporpammoit,
BBIJICJIAIOT: OCBOCHHBIE 00YYAIOIIMMHUCS Hay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI
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NedcTBUM, crneuupuyeckue s OpeAMETHOM o0mactT  «XUMHS», BHIbBI
NEATeIbHOCTH [0  TOJIYYEHHUIO HOBOTO  3HAHHUSA, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3UYHBIX YUYCOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o0yuenus B 8 ki1acce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

e PpACKpPBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATUM: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECHh
(omHOpPOHAST M HEOAHOPOHAsS), BAJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi JI0JIsl XUMHUUECKOTO JIEMEHTa B COCAMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPUIIATEIHLHOCTh, CTEICHb
OKHCJICHUS, XUMHUYECKas peakius, KiacCUpUKaIUsi PEaKIUid: peaKinu
COCIMHEHUS, PEAKIMU PaA3JIOKEHUS, PEaKIUU 3aMCIICHHS, PEaKINH
oOMeHa, 9K30- U IHJOTEPMHUUECKUE PEaAKINH, TETIOBOM d(DPEKT peakiuu,
SAPO aToMa, JJICKTPOHHBIM CIIOW aToMa, aTOMHas OpOWTab, PaaNyC
aToMa, XUMHUYECKasi CBsI3b, MOJSPHAss U HEMOJsIpHAas KOBAJCHTHAs CBS3b,
WOHHAsl CBsI3b, MOH, KaTHOH, aHWOH, PACTBOP, MaccoBas J0JII BEIIECTBA
(MpoLEHTHAsI KOHLIEHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHITUH H
IPUMEHATH 3TH MOHITHUS NIPU ONMMCAHUU BEUIECTB U UX NPEBPAICHUI;

e HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJCHHS (HOpMyT
BEILECTB U YPABHECHUN XUMUYECKUX PEAKIIUA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTeNeHb  OKHCJICHHUSI  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KIIAcCy COEIWHEHHI IO
dopMynaMm, BHA XUMHYECKOM CBsi3M (KOBaJEHTHAs W MOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMblca Ilepuommnueckoro 3akona /JI. M. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHUE MEPUOANYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX mojiokeHus B llepuoguyeckoil cucreme,
3aKOHOB COXPAHEHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaJpo;

e OINHWCHIBATH W XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XHMMHMUYECKUX DJEMEHTOB: pa3inyaTh TOHITUS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OonbpIIMEe TEPHOJbI, COOTHOCHUTH OOO3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabnuie «llepuonuueckas cucrema XuMuueckux osnemednToB JI. W.
MeHnneneeBay ¢ YUCIOBBIMU XAaPAKTEPUCTUKAMU CTPOCHHSI aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siipa, oOLIee YUCIO AIEKTPOHOB
U pacnpeereHle UX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIACCU(PUIMPOBATH XUMHUYECKHE DIIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHUYECKUE pPEAKUUU (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHUH
BELIECTB, MO TEIJIOBOMY 3(PPeKTy);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3IUYHbBIX KJIACCOB, MOJATBEPK/1as OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

e IPOTHO3MPOBAThH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMUYECKHUX MPEBpallleHUd B
Pa3IUYHbBIX YCIOBUSX;

e BBIYHCIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0 U MOJISIPHYIO  MaccChl
BEUIECTB, MAaCCOBYIO JIOJIF0 XHMMHUYECKOro »JJIeMEeHTa 1o (dopmyse
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON peaKInu;

e TPUMEHSATH OCHOBHBIEC OMEPAIMN MBICIUTEIBLHON JIEATENTbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTeMaTH3alluio, KJIACCHU(PUKAINIO,
BBISIBICHHE MPUYMHHO--CJIEJACTBEHHBIX CBS3EH — ISl MU3yYEHHUS CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKLUHU, €CTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAOJIOIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

e CIIEOBAaTh  MpaBWiIaM  IMOJb30BAaHUS  XMMHYECKOM  TOCYylIOW U
7a0opaTopHBIM 00OpYJOBAaHHEM, a TakKe IMpaBWaM oOOpalieHuss C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYyYEHHUIO U COOUpaHUIO
ra3oo00pa3HbIX BEHIECTB (BOAOpOJAa W KHCIOPOa), MPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHOM MAacCOBOM HOJIEM PAaCTBOPEHHOI'O BEIIECTBA,
IUIAHUPOBAaTh WU MPOBOAMTH  XUMHUYECKHE  OKCIHEPUMEHTBI  I10
pacno3HaBaHUIO PACTBOPOB IIEJIOUYEH U KUCIOT C IOMOILBI HHIUKATOPOB
(makmyc, peHondTarenH, METHIOPAHXK U JPYTHE).

K koH1y o6yueHus B 9 kiacce npeJMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE

JOJDKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y O0YUAIOUTUXCS YMEHHIA:

e packpblBaThb CMBICI OCHOBHBIX XHMHYECKHX [MOHATHH: XUMHYECKUHI
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KAaTHOH, AHHMOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlMs, XUMUYEeCcKasi CBsI3b, TEIUIOBOU 3P deKT
peakuud, MOJb, MOJSIPHBIA  00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, 3JIEKTPOJIMTHYECKAs] IHCCOLMALUSA, PEAKUUU HOHHOTO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, O0OpaTHMbIE U
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HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHUCIIUTENb,  BOCCTAHOBHUTENb, OKHCJIEHHE W  BOCCTaHOBJICHHE,
ajiotponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAs, MOHHAS,
MeTaJUTM4ecKasi), KpUCTaJUIMYeCKasi pemeTka, KOpPpo3usi METaJlIoB,
CIJIaBbl, CKOPOCTh XUMHUYECKOW pEakKluu, MNpPeAeabHO JIOMyCTUMas
xoHueHtpauus [1/IK Bemecrna;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKHUX TOHSTHUH W
OPUMEHSTH 3T MOHSITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBpAICHU;

e HCMOJIb30BaTh XHMHUYECKYH) CHUMBOJIMKY JUIS COCTaBlieHUs (opmyin
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

e ONPEACNATh BAJEHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTPENICIEHHOMY KJIacCy COEAMHEHUU 1Mo (opMmysiaM, BHJ XUMHUUYECKOM
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKAsi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMUYECKOU (popMmyre, XxapakTep cpeibl B
BOJHBIX PAacTBOpaxX HEOPTaHWYECKUX COCIMHEHUH, THUIl KPUCTATUITMYECKON
PELIETKHM KOHKPETHOTO BEIECTBA;

e packpeiBaTh cMmbica Ilepuomnueckoro 3akoHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OINHCBhIBAaTh U XapaKTepHU30BaATh
Tabiuunyto ¢opmy Ilepuonnueckoil CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB:
pasznuyarh TOHATUS «TJaBHasg mnoArpynna (A-rpynma)y W «1moOouyHas
noarpymnmna (b-rpynma)», maneie u OOJbIIME MEPUOABI, COOTHOCUTH
0003Ha4YCHUSI, KOTOpPhIE MMEIOTCS B IEPUOJUYECKONW Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHHS  aTOMOB  XHUMHUYECKHX
ANEMEHTOB (coCcTaB M 3apsia  sApa, oO0IIee YHCIO JJIEKTPOHOB U
pacripefieieHie WX IO JJCKTPOHHBIM  CIIOSIM), OOBSCHATH  OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB AJIEMEHTOB M MX COEIWHEHUI B
npeaenax MallblX NEPHOJIOB U IIaBHBIX MOATPYHI C YUYETOM CTPOCHUS HUX
aTOMOB;

e KIacCU(PUIMPOBATH XUMHUUYECKHUE DIIEMEHTHI, HEOPTaHUYECKHE BEIIECCTBA,
XUMUYECKHE peakluu (MO YMUCIy M COCTAaBy YYACTBYIOIIUX B pEaKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeW OKHCICHUS
XUMHUYECKUX PJIEMEHTOB);

e XapaKkTepu3OBaTh (OMHUCHIBATH) O0MHUE U Ccrenu(PUUIECKNe XUMHYECKHE
CBOMCTBa TPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKJIasi OMNUCAHUE
npuMEpaMy MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKIU;

e COCTaBJISITh yPAaBHEHUSI DJIEKTPOJUTUYECKON JUCCOIMALUM  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIM HOHHOTO
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oOMeHa, ypaBHEHHUS pEaklIui, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXKYy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
TIOCPEJICTBOM COCTABIICHHUS 3JICKTPOHHOTO OajlaHCa ATHX PEaKIINi;

e IIPOTHO3WPOBATH CBOKMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHUS XWMHUYECKHUX TIPEBpPAlICHUH B Pa3IUIHBIX
YCIIOBUSX;

e BBIYHCIATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJISPHYIO  MAacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOrO0 JJIEeMEHTa 10 (opmyJie
COCIMHCHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKIUH;

e cOONIOIAaTh  MpaBUjia  TOJIb30BAHUS ~ XUMHUYECKOM  mocylol U
1a00paTOpHBIM  00OpYJIOBaHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C HWHCTPYKIUSAMH II0 BBITOJHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO MOJYYECHHUIO H COOMUpPAHHIO
ra3000pa3HbIX BEIIECTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

e TMPOBOJIUTH  PEAKIMH, TMOATBEPXKAAIONIUE  KAdeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpPHUI-, OpOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, cyiabdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUS U WOHBI M3YyYEHHBIX METAJLIOB, NMPHUCYTCTBYIOIINUE B
BOJHBIX PACTBOpPaxX HEOPTraHUYECKUX BEIECTBR;

e TPUMEHSTH OCHOBHBIC OIEpaIlMd MBICIUTEIIBHON NESITEIHPHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEeMaTU3aIlui0, BBISBICHUC
NPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3yYCHHUS CBOWMCTB BEIICCTB H
XUMHUYECKUX PEaKIui, €CTEeCTBEHHO-HAy4YHbIC METOJbl IIO3HAHUA —
HaOII0JIeHUe, W3MEPEHUE, MOJEIUPOBAHUE, SKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbHIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Pa3znen 1. IlepBonayanbHble XUMUYECKHE TOHATHSA
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTHUYECKOU IEATEIbHOCTH https://m.edso0.ru/7f41837c
YeJIOBEKa
BemectBa 1 xuMuyeckue bu6mmoreka [IOK
1.2 15 1
peaxkuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3jnen 2. BaxkHelilne npeacTaBuTe/ Il HEOPraHNYECKUX BelleCTB
51 Bo3znyx. Kucnopon. [Tousitue 6 bubnuorexa [JOK
' 00 okcugax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucinorax 8 1 bu6mmoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI bubnuoreka [JOK
24 . 11 1 1
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo0.ru/7f41837c
Hroro no paszneny 30

Pa3zpnen 3. llepuoanueckuii 3axkoH u llepuoguyeckas cucreMa xumnueckux 31eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
Xumuueckas cBsi3b. OKHCIAUTETbHO-BOCCTAHOBUTEIbHbIEC PeAKIIUN
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[Tepuonnueckuii 3aKOH U

[TPOTPAMME

31 [Tepuoanueckas cucrema 7 bu6mmoreka [IOK
XUMHYECKUX 3eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue atoma
XuMu4decKas CBS3b.

3.2 OKHUCIUTETBEHO- 8 bubamorexa LOK

https://m.edso0.ru/7f41837¢
BOCCTAaHOBHUTCJIbHBIC PCAKITNHN
bu6mmoreka [IOK
Hroro no pasney 15 https://m.edso0.ru/7f41837¢
PesepBHOE BpeMs 3 Bubnworexa LIOK
https://m.edso0.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10O 68
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9 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3fiesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. BemecTBo U XuMHUYecKHe peakuu
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 bubnnorexka [JOK
' OCHOBHBIX pa3JieioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peakmuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS TUCCOLIAIINS. 8 1 1 bubnmuorexa [JOK
' XHWMHUUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTassibl 4 X COCIMHEHUS
51 OO6mrast XxapaKTepUCTUKA XUMHUYECKHUX 4 1 bubnuoreka [HOK
' aneMeHToB VIIA-rpynmnsl. ["anorensl https://m.edsoo.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 aneMmeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PYHHEL LEp https://m.eds00.ru/7f41a636
COCTMHEHHS
OO01as xapakTepucTUKa XUMUYECKIX
2.3 aneMeHTOoB VA-rpymnmsbl. A30T, pochop u ux 7 1 bubmorera [JOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
COETMHEHHS
OO1as XxapakTepUCTUKa XUMHUECKUX
24 snemeHToB [VA-rpynnel. Yriepoa u 8 1 2 bubmotexa [JOK
' . YL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHEHUS
Hroro no paszneny 25
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Pasznen 3. MeTa/ulbl H HX COCINHCHU A

. bubnuorexa [JOK
3.1 Obmpe CBOUCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl ¥ UX COEANHEHNS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3znen 4. Xumus u oKpy:xaomas cpeaa
41 B oBeKa 3 bubmmoreka [IOK
' CHICCTBA M MATCPHAIBL B AHIHI HE https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p Hoe BhEMSL 3 bu6morexa [IOK
c3epB p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IIpakTuueckue
n/n Bcero U3y4YeHUs o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuun. Poss xumuu B 1 03.09- bubmmoreka [IOK
JKA3HHU yesnoBeka. Tema u Beniecta 07.09.2024 https://m.edsoo.ru/ff0d210c
9 IlonsTre 0 MeTo/1aX MO3HAHUS B 1 03.09-07.09 bu6mmorexa [IOK
XUMUA https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1
3 «HpaB"I/ma paboTsl B 1abopaTopun 1 09.09-14.09 bubnuorexa [JOK
1 IpUEMBI OOpaIIeHHS C https://m.edsoo.ru/ff0d23dc
Jab0paTOPHBIM 000PYIOBAHUEM
4 YucTele BEecTBa U CMECH. ) 1 09.09-14.09 bubnuoreka [JOK
CriocoObl pa3aeseHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2 Eu6 10K
nonmoTexa
5 P i 1 16.09-21.09
«rasnererme CMCCCHU (na npavepe https://m.edsoo.ru/ff0d28c8
OYHCTKH TTOBAPCHHOM COJIN )»
bubnuoreka [JOK
6 A 1 16.09-21.09
TOMBI M MOJCKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 93.09-28.09 bubnuoreka [JOK
(CMMBOJITBI) XUMHYECKUX JIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 II 1 23.09-28.09
POCTHIE H CHONHHIE Beteotna https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK
9 A - 1 30.09-05.10
TOMHO-MOJIEKYJISIPHOE YUYEHHE https://m.edsoo.ru/ff0d2d50
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3aK0H IOCTOSHCTBA COCTaBa
BEIleCTB. XuUMU4eckas hopMyIa. b K

10 L opmy. 30.09-05.10 nomoteka 11O
BajenTHOCTE aTOMOB XUMUYECKUX https://m.edsoo.ru/ff0d2eae
SJIEMEHTOB
OTHOCHUTEILHAs aTOMHASA Macca. Bu6 1IOK

HOINOTEKA
11 OTHOCHUTEIbHAST MOJIEKYJIIPHAS 07.10-12.10
yIp https://m.edsoo.ru/ff0d323c
macca
MaccoBas 10 €CKOr'o

12 Basl JOJISI XUMHUYECKOT 07.10-12.10 bubmmoreka [IOK
3JIEMEHTA B COeTUHEHUH https://m.edsoo.ru/ff0d350c
KonnuectBo Bentectsa. Mounb.

13 111 14.10-19.10 bubnuotexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
dusnyeckre U XUMHYECKHE b K

14 14.10-19.10 nomotexa O
ABJICHUS. XUMUYECKAs] PEAKIIHS https://m.edsoo.ru/ff0d37fa
IIpusHaku 1 yCIOBHUSA IPOTEKAHUS

15 p y ! p 21.10-26.10 bu6mmoreka [IOK
XUMHMYECKUX PEaKLUn https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHHS MACCHI BEIIECTB.

16 p 1] 91.10-26.10 bu6mmoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJandecTBa, MacChl

17 BELLECTBA 10 YPABHEHUIM 07.11-09.11 Eubmaorexa ITOK

B yP N ' ' https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIUi
Knaccudukanus xuMuaeckux Eu 10K
nOInoTEKA

18 eaKkUuii (CoOeqUHEHN 11.11-16.11
peauii (coen ’ https://m.edsoo.ru/ff0d3f34
paslioKeHUs, 3aMeIeHUsI, 0OMEHA)

M. B. JIoMOHOCOB — y4€HBIN-
bu6mmoreka [JOK
19 sHImKIoneaucT. O0o0Imenne u 11.11-16.11
H a Hvl https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aIUs 3HAHUI
KourponsHasg padora Nel 1o Teme

20 P p 18.11-23.11 bubmuoreka [JOK

«BeliecTBa 1 XUMHUYECKUE https://m.edsoo.ru/ff0d4290
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peaKIum»
Boznyx — cmech razos. Cocras Eub 1OK
nOInOTEKA
21 Bo3ayxa. Kucimopoa — simeMenT u 18.11-23.11
oy poa https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusnyeckre U XUMUYECKHAE
CBOMCTBA KHcnopoaa (peakiuu b K
29 pona (peaxiy 25 11-30.11 nomoreka 11O
okucieHus1, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIax
Crioco06bl mosTydeHus: KUCaopoia B
23 71a00paTOpPUX U TIPOMBIIIIIICHHOCTH 25.11-30.11 bubmorera [JOK
' ' ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TemoBoii a3d ekt xumuueckoit
peaKIuu, OHITHE O
24 TEPMOXUMHYECKOM YPAaBHEHUU 02.12-07.12 bubmmorexa [TOK
p yp ’ ' ' https://m.edso00.ru/ff0d4790
9K30- M SHJAOTCPMHUYCCKUX
peaKIumsx
TorumBo (HedTh, yrojb U METaH).
25 3arpsi3HEeHUE BO3AyXa, CIIOCOOBI €ro 02.12-07.12 Brbmaoreka LOK
p yXa, ' ' https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALCHUS
[IpakTuueckas padora Ne 3 mo Teme Eu 10K
noInoTEKA
26 «ITonyuenne u codupanue 09.12-14.12
y P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3yUEHHE €r0 CBOMCTBY
Bonopoa — 3ieMEHT B IPOCTOE
27 A0pOa p 09.12-14.12 bubnuoreka [JOK
BelecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
dusnyeckrue U XUMUYECKHE Bu6 1IOK
HOJIHOTEKA
28 cBolicTBa Bojopoaa. Ilpumenenne 16.12-21.12
AOPOA p https://m.edsoo.ru/ff0d4dd0
BOZOPOIA
29 [ToHsiTHE O KHCIIOTAX U COJISIX 16.12-21.12 bubmuoreka [JOK
LokyMeHT co3aaH B anekTpoHHon hopme. N2 18 ot 28.08.2024. UcnonHutens: Harumosa 3.1U. W AIEKTPOHHbIA
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https://m.edsoo.ru/ff0d50d2
CriocoOsI mosyde oJopoja
30 | bl IOJIy4YEHUS BOJOPO/a B 23.12-98.12 bubmuoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padora Ne 4 o reme Bu6 10K
nOIMOTEKA
31 «ITonmydenue u cobupanue 23.12-28.12
y p . https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3YUYECHHE €0 CBOMCTBY
32 Mounsipabiii 00BEM ra3oB. 3aKOH 09.01- bubnnorexka [JOK
ABoraapo 11.01.2025 https://m.edsoo.ru/ff0d542e
Brrunciaenuss o0béMa, KOJIWYECTBA Eu6 LIOK
nOIMOTeKA
33 BEII[ECTBA Ta3a 0 €ro N3BECTHOM 13.01-18.01
n . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Borancnenus 006EMOB ra3oB 110
ABHCHUIO PEAKIINU Ha OCHOBE bubnuorexka [JOK
34 P  peatd y 13.01-18.01 nomotera I
3aKOHA OOBEMHBIX OTHOIIICHHHA https://m.edso0.ru/ff0d5708
razoB
dusndecKre 1 XUMUICCKHE
35 g 20.01-25.01 Bubmmorexa [OK
CBOMCTBA BOJbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [TonsTue 06
36 20.01-25.01 bubmorexa LOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTeb.
HaceimeHHbIe 1 HEHACHIIICHHBIC
37 m - 27.01-01.02 bubmotera [JOK
pacTtBOpbl. MaccoBas 1015t https://m.edsoo.ru/ff0d5b40
BEIllECTBA B PacTBOpE
IIpakTtnyeckas padora Ne 5 o Teme
«ITpurotoBieHue pacTBOpPOB ¢
38 p OBIIet p vp ) 27 01-01.02 bubmuoreka [JOK
ONpeACIIEHHON MacCOBOM J10JIEM https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOT O BEIIECTBAY
39 KonrtpomnbHas padora Ne2 o reme 03.02-08.02 bubnuorexa [IOK
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«Kucnopoa. Bonopoxn. Bona» https://m.edso0.ru/ff0d6342
Oxcuapl: coCTaB, KilacCH(HUKaIIH,

40 i (ukar 03.02-08.02 Bu6nuoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TosrydyeHne u XUMHYECKUE But 1IOK

HOJIMOTEKA
41 CBOMCTBA KHCIIOTHEIX, OCHOBHBIX U 10.02-15.02
https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCUIOB
OcHOBaHUS: COCTaB, b K

4 HOBaHUS TaB 10.02-15.02 noamoreka 11O
KJaccuukaiys, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca

43 HonqueHHe " XI/IMI/I‘jeCKI/IC 17.09-22.02 bubnnorexka [JOK
CBOMCTBA OCHOBAHHI1 https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, knaccuduxarusi, 17.09-22.02 bu6morexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
Ilonyuenue eCKHe

45 nuyq HHE U XUMUYECKHU 24.02-01.03 bubnuorexa [JOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa,

46 cnoco((SLII) oJI q)eHI/m XI/IMI/I‘IZ(I:KI/IG 24.02-01.03 bubmorexa [IOK

. M ’ ' ' https://m.edso0.ru/00ad9474
CBOIiCTBa
[TpakTrueckas pabora Ne 6.
Pemienne skcriepMeHTaIbHBIX

47 P 03.03-07.03 bubnmorexa [IOK
3as1a4 o TeMe «OCHOBHBIE KJIAaCChI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHCHUI
I'enetnyeckas cBsI3b MEXIY Eu 10K

HOJInOTEKA
48 KJIacCaMH HEOPTraHHYECKUX 03.03-07.03
. p https://m.edsoo.ru/00ad9a50
COCAMHEHHH
O0o001IeHNEe U CHCTEMAaTH3aLIHS

49 Hvl i 10.03-15.03 bubmuoreka [JOK
3HaHUM https://m.edso0.ru/00ad9ch?2
KontpoabHas padora Ne3 mo teme

50 : P p 10.03-15.03 bubmuoreka [JOK

OCHOBHBIE KJIaCCHI https://m.edsoo.ru/00ad9ela
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HEOPraHMYeCKUX COeAMHEHUI"
[TepBbIe MOTBITKA KIIACCHU(PUKAITUU
51 XUMHAYECKHUX 3JIeMeHTOB. [lousaTue 17.03-21.03 Bubmnmoreka IIOK
: ' ' https://m.edsoo.ru/00ad9ffa
0 TpyMIax CXOJHBIX 2JIEMEHTOB
[Tepuonnueckuii 3aKOH 1
ITepuomnueckas cuctemMa b K
52 PHOA 17.03-21.03 nommorexa LO
XUMUYECKUX 3yieMeHToB 1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
bubmmoreka [IOK
53 Ilepuonasl, Tpynmsl, HOATPYIIBI 01.04-05.04
PHOJIBL, TPY APy https://m.edsoo.ru/00ada52c
Ctpoenne aromos. CocTas b K
54 P 01.04-05.04 Homorexa IO
aTOMHBIX saep. M3oTormsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0UEK BuG 10K
. HOIHOTEKA
55 aTOMOB 3JIeMeHTOB [leproaudeckoit 07.04-12.04
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA 110 €r0 MOJ0KEHHUIO B bubnmuoreka LIOK
56 . 07.04-12.04 1
[Tepuonnueckoii cucteme /. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanueckoro 3akoHa
JIS1 Pa3BUTHUS HAYKH U IPAKTUKH. bu6 K
57 P VI TPRIE 14.04-19.04 uomiorexa 11O
J. . MenneneeB — y4€HbIi, https://m.edsoo.ru/00ada96e
Mearor U rpaxaIaHuH
OJIEKTPOOTPHULIATEIHLHOCTH aTOMOB b K
58 pOOTpHIL 14.04-19.04 nommoreka 11O
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HNonnas xumudeckas cBsA3b 21.04-26.04
https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas 21.04-26.04 bubnuorexa [IOK
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XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenomspHast 1 28.04-03.05 bubnuorexa [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
28.04-03.05
62 Crenery oxHCIeHuA 1 https://m.edsoo.ru/00adae28
63 OKucIuTeHbHO- 1 05.05-10.05 bubmmoreka [IOK
BOCCTaHOBHTEIIBHBIE PEAKIIUU https://m.eds00.ru/00adb076
bubmmoreka [IOK
4 1 05.05-10.05
6 OKHCIIUTEN U BOCCTAHOBUTEIH httos://m.edsoo.ru/00adb076
KonTponbhas padora Ne4 o teme Eu6 LIOK
nonroTeKa
65 . X 1 12.05-17.05
«Crpocne aToma. XHMHHCCKas https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHbIil ypOK. O606£Il€HI/I€ u 1 12.05-17.05 bubnnorexa [JOK
cUcTeEMAaTH3alus 3HaHU I https://m.edsoo.ru/00adb33c
bu6mmoreka [IOK
19.05-24.05
67 Hrorosas koHTpoIbHAs paboTa 1 https://m.eds00.ru/00ad9ch?
68 PesepBHBIi ypOK. O606i116HI/IC u 1 19.05-24.05 bubnunoreka [JOK
cUucTeEMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10O 68
I[TPOI'PAMME
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9 KJIACC

Jara
DJIeKTPOHHbIE
KoanuecTBo yacon H3yUYeHus
Ne uudposbie
Tema ypoka
n/n o0pa3oBaTejibHbIE
Konrpoiabubie | IlpakTuyeckue
Bcero pecypcbl
padoThI padoTsbI
[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 03.09- bubnnorexka [JOK
XUMHYECKHX A1eMeHToB []. 1. 07.09.2024 https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU o LOK

nonmoTexa

2 CBOMCTB XMMHUYECKUX JIEMEHTOB 1 03.09-07.09

. https://m.edso00.ru/00adb6h6
MEePBBIX TPEX MEPUOOB
Knaccudukanus u HoMeHKIaTypa

3 prkarg yp 1 09.09-14.09 bu6mmoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bupl XuMU4YeCcKoi CBA3U U TUIIBI

4 )i\ . 1 09.09-14.09 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo
teMe «[loBTOpeHue u yriyoneHnue

5 . P ey 1 1 16.09-21.09
3HAaHUH OCHOBHBIX Pa3/ciiOB
Kypca 8 kiacca»

Kiaccudukanus XuMuaeckux

6 €aKIUH 110 Pa3InYHbIM 1 16.09-21.09 brbmaorexa IJOK
P P ' ' https://m.edso0.ru/00adbch0
MpU3HAKaM
ITonsaTHE 0 cCKOpOCTH Bu6 110K

nonroTeka

7 XAUMu4deckon peakuuu. [lorsitue o 1 23.09-28.09

peaxt https://m.edsoo.ru/00adbe9a
TOMOTEHHBIX U T€TePOre€HHBIX
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peaKIusx
TlonaTne 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,
FOIIME HA CKOPOC b K
8 BIIUSIOLU f{ KOPOCTh 93.09-28.09 nbnuoteka 11O
XUMHYECKON PEAKIuU U https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUYECKOT'0
paBHOBECHs
OKUCIUTEIBLHO-
9 30.09-05.10 bubmmoreka [IOK
BOCCTAHOBHTEIIBHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHIECKON i 10K
HOINOTEKA
10 nccoruanu. CUIIbHBIE U 30.09-05.10
1 A https://m.edsoo.ru/00adcd68
ci1abble ANEKTPOIIUTHI
bu6mmoreka [IOK
11 Honurple ypaBHEHNUS pEAKIINI 07.10-12.10
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBaHHMH B CBETE Bu6 110K
noInoTEKA
12 pencTaBIeHu 00 07.10-12.10
e . https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON
JIUCCOLIMALIAN
XUMHUYECKHE CBOMCTBA COJIEH B
CBeTe IIpeAcTaBIeHUul 00
13 pen ! 14.10-19.10 bubnuoreka [JOK
3JIIEKTPOTUTHYECKON https://m.edso00.ru/00add8b2
JIUCCOLIMALIAN
bu6mmoreka [JOK
14 ITonstue o ruaponuse coien 14.10-19.10
P https://m.edsoo.ru/00add9d4
O00011IeHIE U CUCTEMATH3ALI[MSI
15 IJ;I i 21.10-26.10 bubmuoreka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
bu6mmoreka [JOK
16 ITpaktuueckas padora Ne 1. 21.10-26.10
p p https://m.edsoo.ru/00addbfa

[loKkyMeHT co3aaH B anekTpoHHon dpopme. N2 18 o1 28.08.2024. VicnonHutens: Harumosa 3.11.

Crtpanuua 34 u3 42. CtpaHuua cosgaHa: 28.08.2024 15:42

B INEKTPOHHBIA
=¥ TATAPCTAH


https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

«Pemienune 3KCrepuMeHTaIbHBIX
3a1a49»
KonrtpomnsHas padora Ne2 mo
17 TeMe «DJIEKTPOIUTHYECKAS 07.11-09.11 bubnuorexa [JOK
JIMCCOITMAITHAS. XUMHUUECKHE https://m.edsoo.ru/00addecO
peaKkIiu B PaCTBOPAX»
OO6mrast XxapakTepucTuKa i 1OK
HOIHOTEKA
18 rajoreHoB. XMMHYECKHUE 11.11-16.11
. https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MIPUMEPE XJI0pa
Xnoposogopon. CoistHas
POBOOP ) BuGnmotexa 1IOK
19 KHCJI0Ta, XUMHUYCECKHE CBOMCTBA, 11.11-16.11
https://m.edsoo.ru/00ade104
MoJTy4eHue, IPUMEHEHNE
[IpakTrueckas padota Ne 2 o Eu6 10K
HOJIMOTEKA
20 teme «Ilonydenue coisgHoOMI 18.11-23.11
Y . . https://m.edsoo.ru/00ade348
KHCJIOTBI, U3yUeHUE €€ CBONCTBY»
Brruucienus mo ypaBHEHHSIM
21 XUMHUYECKUX PEAKIUi, €ClIi OJUH 18.11-23.11 bubmuorexa LIOK
’ ' ' https://m.edsoo.ru/00ade488
W3 PEareHTOB JaH B U30BITKE
OO1as xapakTepucTHKa
22 TP 25.11-30.11 bubamorexa [OK
anemMeHToB VIA-rpynsl https://m.edsoo.ru/00ade64a
ANIOTpOIHBIE MOAU(PUKALIUH
cepel. HaxoxxneHue cepbl U €€
23 p ” it 1Y 25.11-30.11 bubnuoreka [JOK
COCAMHEHUI B MPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPBI
CepoBoa0pOJ, CTPOCHHE,
24 (I)I/II;I/IHGCKII;G u xnfmqecxne 02.12-07.12 bubmotera [JOK
. ’ ’ https://m.edsoo.ru/00ade802
CBOMCTBA
25 Oxcuppl cepol. CepHasl KUCIIOTA, 02.12-07.12 bubnuorexa [IOK
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(u3HUecKre 1 XUMUIECKHE https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHHUE

XHWMHUYECKUE PEAKLUH, JICKAILNE
B OCHOBE ITPOMBILIIEHHOT'O

26 croco0a MmorydeHus CepHOI 1 09 12-14.12 bubmmoreka [IOK
KHUCJIOTBI. XMMHUYECKOE https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYKAIOIIeH CpeIbl
COCIMHEHMSIMH CEPbI

97 Breruucnenne MmaccoBoii 10JIu 1 09.12-14.12 bubmmoreka [IOK
BBIX0/1a MPOAYKTA PEAKIINHI https://m.edsoo.ru/00adec8a
OO611as xapakTepucTUKa
anemMeHToB VA-rpynisl. A3oT, BuGmrorexa 1OK

28 pacrpocTpaHeHHe B IPUPOJIE, 1 16.12-21.12

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

(br3UYeCKre 1 XUMUIECKHE
CBOMCTBA

AMMuax, ero Gu3nvecKue u
29 XHMHUYECKHE CBOMCTBA, 1 16.12-21.12
MOJTyYeHUEe U IPUMEHEHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

[Ipaktrueckas padora Ne 3 1o
30 teme «[Tomydenne aMmmuaka, 1 1 23.12-28.12
W3Y4YECHHE €r0 CBOMCTBY

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

31 A3oTHas KucioTa, e€ pusndeckue 1 93.12-28.12 bubnunorexka [JOK
Y XMMUYECKHE CBOICTBA https://m.edso00.ru/00adf306
Hcnons3oBaHne HUTPATOB U
CoJIeld aMMOHHSI B KQYECTBE
39 MUHEPAIbHBIX YOOpEHHA. 1 09.01- bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE 11.01.2025 https://m.edso00.ru/00adf518
OKPY>KaloIleH cpe/ibl
COEIMHEHUSIMU a30Ta
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dochop. Oxcun dhochopa (V) u
oc(opHas KMcioTa, (PU3NYECKUE b K
33 ¢bochopHas kuca "I; ¢busnvecku 13.01-18.01 nb6amoreka L{O
U XMMHYECKHE CBONCTRA, https://m.edso0.ru/00adf68a
MOJTy9YCHUE
Hcnonp3oBanue Gocdaros B
a4ecTBe epai bu6 OK
34 Ka4yecTB 1\an PaATbHBIX 13.01-18.01 nonuoreka 11
ynoOpeHuit. 3arpsi3HeHue https://m.edso0.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
VYraepona, pacnpocTpaHeHHE B
35 npu I(j e gmnlzlecxie " 20.01-25.01 bubmorexa LHOK
PHPOZE, 8 ' ' https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Okcuel yriepoaa, ux
(u3HYeCKre U XUMAYECKUE Eu6 10K
HOJIMOTEKA
36 CBOMCTBA. DKOJIOTHYECKHE 20.01-25.01
https://m.edsoo.ru/00adfebe
po0JIEeMBbI, CBS3aHHBIC C OKCUIOM
yraepona (1V)
bu6mmoreka [IOK
37 VrojbHas KACIOTa U €€ COJIN 27.01-01.02
https://m.edso0.ru/00ae006¢
[Ipaktuueckas padora Ne 4 1o
38 teMe "llosrydeHue yriexkuciaoro 27 01-01.02 bubnmuorexka [JOK
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHavabHBIC TOHATHS 00 Eu 10K
HOJIHOTEKA
39 OpraHMYECKHUX BEIIECTBAX KaK O 03.02-08.02
p B https://m.eds00.ru/00ae054e
COEMHEHUSX yTiiepoaa
bu6mmoreka [JOK
40 KpemHunii u ero coenuHeHus 03.02-08.02
p g https://m.edsoo.ru/00ae080a
IIpakTnyeckas padbora Ne 5,
41 p p 10.02-15.02 bubmuorexa [JOK
Pemrenne skcriepuMeHTaIIbHBIX https://m.edsoo.ru/00ae0bf2
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3a71a4 110 TeMe «BakHeiimue
HEMETAJIBI U UX COEINHEHUI
KontponsHas padora Ne3 mo Bu6 10K
HOINOTEKA
42 TeMe «Baxueniine HeMeTayuibl 1 10.02-15.02
https://m.edsoo.ru/00ae0el18
HUX COEIMHEHUI
OO01as xapakTepucTUKa
XUMHUUYECKHAX DIIEMEHTOB —
43 MeTaJlJIoB. MeTalnueckas CBs3b 17.02-22.02 bubmmoreka [IOK
U MeTaJlJInYecKas https://m.edsoo.ru/00ael03e
KPUCTAJUINYECKasl pELIETKA.
dusnyeckie CBOMCTBA METAIUIOB
XHUMHYECKHE CBOMCTBA METAJIOB. Eu6 LIOK
HOINOTEKA
44 DNEKTPOXUMHUECKUN DS 17.02-22.02
p . P https://m.edsoo.ru/00ae1156
HaIpsHDKEHU METaJIOB
OO6mmme cnocoOb! MOTyYEHUS
meTtawIoB. CruiaBel. Beruncienus Bu6 110K
nOInoTEKA
45 10 YPABHEHUSIM XUMHYECKUX 24.02-01.03
yp N https://m.edso0.ru/00ae1156
peaKIuii, eciv OANH U3
peareHTOB COJICPKUT MPUMECH
bu6mmoreka [IOK
46 [ToHsATHE O KOPPO3UU METAILIOB 24.02-01.03
pp https://m.edsoo.ru/00ae1278
bubnuoreka [JOK
47 €JIOYHBIE MEeTaJUIbI 03.03-07.03
i https://m.edsoo.ru/00ae14b2
OKCHUIBI U TUAPOKCHUIBI HATPUS U
48 i\ Ip it p 03.03-07.03 bu6mmoreka [JOK
KaJnusg https://m.edsoo.ru/00ae14b2
€JIOYHO3EMEIbHBIE METAJIJIBI —
49 [enorm y 10.03-15.03 bubmorexa LOK
KaIbIIMU U Mariuut https://m.edsoo.ru/00ael15e8
bu6mmoreka [JOK
50 Baxueiimme coennHeHNA 10.03-15.03
g https://m.edsoo.ru/00ael5e8
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KaJIbIHAS
O000111eHIE ¥ CUCTEMATH3ALIMS
51 Hj 8 17.03-21.03
3HAHUI
JKEcTKOCTh BOJIBI U CIIOCOOEI €€
52 )it 17.03-21.03 bu6mmoreka [IOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 mo
. b K
53 Teme "JKECTKOCTH BOIBI M METOIEI 01.04-05.04 nbmmotexa L0
.. " https://m.edso0.ru/00aelae8
e€ ycTpaHeHus
bubmmoreka [IOK
54 AIOMUHUT 01.04-05.04
https://m.edsoo.ru/00aelc64
AMdoTepHBIE CBOIICTBA OKCUIIA U
55 dotep i 07.04-12.04 bubnuotexa [JOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 07.04-12.04
https://m.edsoo.ru/00ae1d86
OKCHUIBL, THAPOKCHUIBI U COJIU
57 Abl, TUAD bl 14.04-19.04 bu6mmoreka [IOK
xenesa (II) u xxenesa (I1I) https://m.edso00.ru/00ae35e6
O0001IEHNE U CUCTEMATU3 AL
58 H;[ H 14.04-19.04
3HAHUI
[TpakTuueckast pabora Ne 7.
Pemenne sxcriepuMeHTaIbLHBIX bu6 K
59 P ° 21.04-26.04 uomorera O
3a7a4 1o teme «Bakueniue https://m.edsoo.ru/00ae3de8
METAJUIbI U UX COETUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIUii, €ClIi OJUH
W3 PEAreHTOB JaH B U30BITKE MIIN b K
60 P A 21.04-26.04 nommotexa O
COJIEPKUT IIpUMECH. Brruncienus https://m.edso00.ru/00ae1750
MacCOBOM JTOJU BBIXOJIa MPOAYKTa
peaxiuu
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61 O606H;[CHI/I€ U CHCTEMAaTH3aIUs 1 58.04-03.05
3HAHHUH
KonTponbnas padora Ned o
62 TeMe «BakHeHime MeTannbl U UX 1 1 28.04-03.05
COCIUHCHH S
63 BemectBa u nfaTepHanm B 1 05.05-10.05 bubnuorexa [JOK
MOBCEIHEBHOM KM3HU YeJIOBEKa https://m.edso0.ru/00ae3f50
X
64 I/IMI/I‘-ICCKOCU?,anSISHeHI/Ie 1 05.05-10.05 bubnnorexka [JOK
OKPY’KaIoIEeH cpe/bl https://m.edso00.ru/00ae4270
65 Ponb xumum B pemennn 1 12.05-17.05 bubnuotexa [JOK
IKOJIOTHYECKUX MPOOIEM https://m.edso00.ru/00ae4270
bu6mmorexa [IOK
66 " 3] 1 12.05-17.05
roropas Tectopa pabota https://m.edsoo.ru/00ae0d0a
67 PesepBHbIi ypOK. O606£Il€HI/I€ u 1 19.05-24.05 bubnnorexa [JOK
CHCTEeMaTH3al1s 3HaHUU https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypOK. O606£Il€HI/I€ u 1 19.05-24.05 bubnnorexa [JOK
cucTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOI'PAMME
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