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ITOSACHUTEJ/IbHASA 3AITNCKA

[lporpaMmMa MO XWMMHMM Ha YypOBHe OCHOBHOro o00iilero o06pa3oBaHUs
COCTaB/ieHa Ha OCHOBe TpeOOBaHUII K pe3y/bTaTaM OCBOEHUs OCHOBHOMU
obpa3oBaTe/IbHOM TTPOrpaMMbl OCHOBHOT'O 0011[ero 00pa30oBaHus, MpeCTaBIeHHBIX
B ®I'OC OO0, a Takke Ha OCHOBe eaepasbHON paboueil TIPOrpaMMbI
BOCITUTaHUS U C YUETOM KOHIIeTILUY MperofiaBaHusl yuebHOTo npeamMeTa « XyuMUsh»
B 00pa3oBaTe/ibHbIX OpraHu3anusx Poccuiickoii ®eeparium.

[TporpaMMa 10 XWUMHM [AaéT TpeACTaB/ieHHe O IiesiAx, OOIe cTpaTeruu
oOydyeHMs,, BOCIHMTAHMS ¥ Ppa3BUTHA O0O0yUaroOl[UXCS CPeACTBAMH yueOHOro
npejMeTa,  yCTaHaB/lWBaeT  00si3aTesibHOe — TIpeJMeTHOe cofiepkaHue,
NpeJlyCMaTpUBaeT pacrpejiejieHde ero Mo KjaccaM U CTPYKTypHUpOBaHHe [0
pa3zfesaM M TeMaM TIpOTpaMMbl TI0 XHWMHH, OTpeJesisieT KOJWYeCTBeHHbie U
KaueCTBeHHbIe XapaKTePUCTUKU cojiepKaHus, pPeKOMeHyeMYOo
10C/Ie/IOBAaTe/IbHOCTh ~ M3YUeHUsT XUMHHM C YYE6TOM  MEXNpPeJMeTHbIX U
BHYTDUITPEIMETHBIX ~ CBs3€M, JIOTUKM y4yeOHOTO  TIpoijecca, BO3PACTHBIX
ocobeHHOCTe 0OydarolUXCs, OIpefesieT BO3MOXHOCTH TpeAMeTa st
peanm3aiiii TpeOOBaHWM K pe3ylbTaTaM OCBOEHHSI OCHOBHOHM 00pa3oBaTe/bHOMI
TporpaMMbl Ha YPOBHE OCHOBHOT'O 00I1iero obpa3oBaHus, a Takke TpeboBaHUN K
pe3y/ibTaTaM 00yueHHs XUMHUM Ha YPOBHe IieJiel U3yueHUs TIpeMeTa U OCHOBHBIX
BUJIOB yueOHO-TIO3HABAaTe/bHOW [IeITeTbHOCTH O0ydYaroIerocsi 1o OCBOEHHIO
y4ueOHOT0O CcoflepKaHusI.

3HaHWe XHUMUU CJIY>KUT OCHOBOW mijis (hOpMHUPOBaHHSI MUPOBO33PEHUSI
oOyuarolierocsi, ero rnpeJCcTaB/leHU O MaTepUaTbHOM eJUHCTBe MHPA, BaXKHYIO
ponb WrparT (opMuUpyeMble XUMUeW IpeACTaB/eHUsI O B3avMOIIPeBpaIljeHUsIX
SHepruv M 00 3BOJIIOLIMK BellleCTB B TPUPOZE, O MyTSAX pelleHusl ra00aibHbIX
rpo0sieM yCTOMUMBOTO Pa3BUTHS Ue/IOBeUeCTBA — ChIPheBOM, SHEPreTUUeCKOow,
TIUIL[eBOU 1 KOJIOTMUeCcKoi 6e301acHOCTH, 1pob/ieM 37paBOOXpaHeHusl.

N3yueHue xumuu:

crocobCcTByeT — peasiu3alldd  BO3MOXKHOCTeW  Jjid  CaMOpa3BUTUSL U
dhopMUpoBaHUs KYJIbTYPbl IMUHOCTH, €€ 00111ei 1 (PyHKIJMOHA/IbHON TPaMOTHOCTY;

BHOCHUT BKJaJ, B (hOpMUPOBAHMWE MBIIIIEHUs W TBOPUECKUX CITOCOOHOCTeM
o0yuaroluxcs, HaBBIKOB WX CAMOCTOSTE/NbHOM yueOHOW  JesiTe/TbHOCTH,
9KCTIepUMEeHTalbHbIX W HWCCAe/loBaTeIbCKUX YMeHHH, HeoOXOJUMBbIX KaK B
TOBCEJHEBHOM >KU3HU, TaK Y B NTPO(ECCUOHAILHOM e Te/IbHOCTH;

3HAKOMUT CO Ccrel[udUKol Hay4yHOro MBbIIIeHUs, 3aK/a/ibIBaeT OCHOBBI
1[e/IOCTHOTO B3TJIsiZla HA €JUHCTBO MPUPO/bI U UesIOBeKa, SIB/SIeTCS OTBETCTBEHHBIM
3Tarom B (OpMUPOBAHKH eCTeCTBeHHO-HayYHOM I'PaMOTHOCTH 00YYaroInxcs;



criocoOCcTByeT (hOPMMPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K eCTeCTBEHHO--
Hay4YHbIM 3HaHUSIM, K TIPUPOJiE, K YeJIOBEKY, BHOCUT CBOM BKJ/aJ, B 9KOJIOTUUECKOe
obpa3oBaHue 00yUarouxCs.

[laHHble HampaBjeHWuss B O0yueHWH XUMHK 00eCcrieurBarOTCs Crielu(uKon
cojep>KaHUsI ~ y4ueOHOro  mpeamMeTa, KOTOPBIA  SIBASETCS  IleJarorudyecku
aZlaNTUPOBAaHHLIM OTpakeHHeM 0a30BOM HAYKW XMMHH Ha OIpe/ie/IEHHOM STarie eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 001lero ob6pa3oBaHHsi OPHEHTUPOBAH Ha
OCBOeHMe OOyYaroIMMHCS CHUCTEeMbI ITepBOHAYA/IbHBIX ITOHATHH XWUMHH, OCHOB
HEOpPraHWYeCKOM XWMMUM U HEKOTOPbIX OTAEeIbHbIX 3HAUUMBIX [TOHSTUU
OpraHhYeCcKOu XUMUH.

CTpyKTypa COZep>KaHusl MPOrpaMMbl MO0 XUMHUK CHOPMUPOBAHA Ha OCHOBE
CHUCTEMHOI0 ToAxozAa K eé usyueHuto. Cojfiep)kKaHue CK/Ia/IbIBaeTCs U3 CUCTEMbI
TIOHATHUH O XMMUYECKOM 3JIEMEHTE M BeIleCTBE U CUCTEMBI TTIOHATHUH 0 XUMUYECKOU
peakijud. OO6e 3TU CHUCTeMbl CTPYKTYPHO OpPraHW30BaHbl 10 MPUHIIUAIY
MOC/IeJ0BaTe/IbHOTO Pa3BUTHS 3HAaHUM Ha OCHOBE TEOPETUUYECKUX Mpe/CTaBIeHuN
pa3HOro YPOBHSI:

- aTOMHO-MOJIEKYJISPHOTO yUYeHHs KaK OCHOBBI BCEr0 €CTeCTBO3HAHUS;

- [Tepuogunueckoro 3akoHa [l. M. MeH/je/ieeBa KaKk OCHOBHOI'O 3aKOHa XUMUMU;

- y4eHUs1 O CTPOEHUM aTOMa U XUMUUeCKOW CBSI3Y;

- TIpeACTaB/ieHUA 00 3JeKTPOJUTHUECKOW [AWCCOI[MAlAA BeIeCTB B
pacTBOpax.

TeopeTnyeckre 3HaHUS PpACCMAaTPUBAIOTCS HAa OCHOBE SMITMPUYECKU
TI0JIyYeHHBIX U OCMbIC/IEHHBIX (PAKTOB, pa3BUBAIOTCS TOC/Ie/0BAaTe/TbHO OT O/IHOTO
YPOBHSI K JIPyrOMYy, BBITIOMHSS GYHKIUA OOBSCHEHWS U IIPOTHO3UPOBAHUS
CBOWCTB, CTPOEHUSI U BO3MOKHOCTEH TMPAKTUUECKOr0 MPUMEHEHUsS] M TIOTydeHus
M3yuaeMbIX BellleCTB.

OcBoeHuWe TMporpaMMbl T0 XWUMWUUA  CIIOCOOCTBYeT  (hOPMHUPOBAHUIO
Tpe/ICTaB/IeHUsI 0 XMMUUECKOW COCTaBJ/IAIOILEN HayYHOM KapTHHbI MMpa B JIOTHKE
eé CUCTEMHOM TIPUPOAbI, LEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TMO3HaHUS B HayKe. V3yueHWe XWUMHUH MPOUCXOAUT C MpPUBIEYEeHUEM
3HaHWU W3 paHee W3yUeHHBIX Y4eOHBIX TMpeAMeToB: «OKpY’Karoluii MHUD»,
«buonorus. 5-7 knaccbl» U «Pu3MKa. 7 Knacc».

[Ipy wu3yuyeHWUH XUMUM TPOMCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUECKOH HayKd Kak 00/1aCT COBPEMEHHOTO eCTeCTBO3HAHHS, NMPaKTHUeCKOU
JleATeJIbHOCTU YejloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOU KYJIbTYDBI.
3ajaua yueOHOro TMpeAMeTa COCTOUT B (DOPMHPOBAHMM CHCTEMBI XMMHUYECKHX
3HaHUN — Ba)KHEeUIIIHUX (PaKTOB, TTOHSTHUM, 3aKOHOB U TeOPETUYEeCKUX MOJI0KEeHUH,
JNOCTYIHBIX 0000I[eHH MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



NpuoOIlleHWd K HAayyHbIM MeTOJaM I[I03HAaHUSl TIPU UW3yUYeHHWU BeIeCcTB U
XUMUYECKUX peaklui, B (HOPMUPOBAHUU U Pa3BUTHU TO3HABATE/bHbIX YMEHUN U
X TIpUMEHeHWHM B YyueOHO-TIO3HABaTe/JbHOM U  yueOHO-HCC/e/[0BaTe/IbCKON
JesiITe/IbHOCTH, OCBOEHWM TIpaBW/I 0Oe30macHOro oOpalljeHWs C BelljeCTBaMH B
TOBCeJHeBHOM YKHU3HU.

[Tpu u3yueHWM XUMUU Ha YPOBHE OCHOBHOTO 001ijero ob6pa3oBaHusi BayKHOe
3HaueHHe TIpuoOpeu Takue 11e/y, Kak:

- (opmupoBaHMe UHTE/JIEKTyalbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00bpa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSITETbHOMY TIPUHSTHUIO peIleHuH,
criocobHOM aIanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCS YCIOBUSIM YKU3HU;

-  HampaB/eHHOCTb 00yuyeHMs] Ha CUCTeMaTHdeckoe TIpUOOIjeHue
oOyyJaroImxcss K CaMOCTOSITe/TbHOM T103HaBaTe/NbHON [1esTeTbHOCTH, HayUHBbIM
MeTOo/laM TIO3HaHMs, (POPMHUPYIOIIMM MOTHBAI[UI0 W pa3BUTHeE CIIOCOOHOCTeH K
XUMUUY;

- obecrieueHue yCIOBHH, CITIOCOOCTBYIONIMX MMPHOOPETEHNI0 00YyUarOII[UMUCS
OTbITa pa3HOOOpa3HoOl /leATeNbHOCTH, TMO3HAHUS W CaMOTIO3HaHUs, KIHOUEeBBIX
HaBBIKOB (K/IFOUEBBIX KOMITETEHI[MI), UMEIIIMX YHUBepCa/JbHOe 3HaueHue [Js
pa3/IMUHbIX BUIOB /leATe/IbHOCTH;

- (¢opMupoBaHue 00mleli (YHKIMOHAJBLHOM W  eCTeCTBeHHO-HAayUHOU
IPaMOTHOCTH, B TOM UHC/JIe YMeHUM OOBSICHITH U OLeHWBATh SIBJIEHUS
OKpY’Karoll[ero MUpa, MCIO0JIb3ysl 3HAaHUS W OMbIT, TOJy4YEHHbIe MPU W3YYEHUU
XUMHH, TIPUMEHSTb HX TPH pelleHnH TpobsieM B TIOBCEIHEBHON >KU3HHM U
TPY/JJOBOM [leATe/TbHOCTY;

- ¢opmupoBaHue y 0O0yuaroluXxCsd TYMaHUCTHUYECKUX OTHOILEHUH,
TOHUMaHWsl LIEHHOCTU XWUMHYeCKMX 3HaHUW [Jisi BBIPAOOTKH 3SKOJIOTUUeCKU
1jes1lecoo0pa3HoOro TMoBefieHUss B OBITY W TPY/OBON JleITeIbHOCTH B IIe/IsAX
COXpaHeHUsI CBOETO 3/I0POBbs U OKPY Katollell TPUPOHOM Cpe/ibl;

-pa3BUTHE MOTHBAlMd K 0OydeHHIo, CIOCOOHOCTeH K CaMOKOHTPOJIO U
CaMOBOCITMTAaHUIO Ha OCHOBe YCBOEHHMs O0OIleuesioBeUeCKHMX I1IeHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY TIpOoGu/s ¥ HarpaBAeHHOCTH Ja/bHeuIero
oOyueHwUs!.

OOi1jee UYMCIO YacOB, OTBEAEHHBIX [JiI W3yUeHUsT XUMHUMA Ha YpPOBHE
OCHOBHOTO 00111ero obpa3oBaHusi, coctasssieT 136 yacos: B 8 kymacce — 68 uacos (2
yaca B HejleJl0), B 9 kyacce — 68 yacoB (2 yaca B Hejle/lio).



COAEPXXAHUE OBYUEHUA

8 KV/IACC

ITepBoHaua/ibHbIE XUMUYECKHE TOHATHSA

IIpegmer xumuu. Posib XMMUU B JKU3HU uejioBeKa. XHWMHUA B CUCTeMe Hayk.
Tenma u BemjecTtBa. Pu3HMUeCKWe CBOUCTBA BeIeCTB. ArperaTHoe COCTOSTHUE
BelllecTB. [ToHsITWe O MeTOojax MO3HAaHUS B XMMUU. UuMCThIe BellleCTBa U CMECH.
CriocobbI pa3ziesieHUst CMecei.

ATOMBI ¥ MOJIEKy/bl. XHUMHUYeCKhe 3jeMeHTbl. CHUMBOIbI XUMUUECKUX
371eMeHTOB. [IpoCThIe U C/I0XKHBIE BelllecTBa. ATOMHO-MOJIEKY/ISIDHOE YUYeHHe.

Xumuyeckass ¢opmysia. BaneHTHOCTb aTOMOB XUMHYECKUX 3J/IeMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOCWTe/IbHash aTOMHas Macca.
OTHOCHTe/IbHAs MOJIeKy/sipHasi Macca. MaccoBasi oJii XMUMUYeCKOro 3JieMeHTa B
COeIMHEHWH.

KomuectBo BeljectBa. Mosib. MonsipHas Macca. B3auMocBsi3bp KOIMYeCTBa,
MacCbl ¥ 4YMC/Ja CTPYKTYPHBIX e[WHUL] BellecTBa. PacuéTel mo Qopmysiam
XUMUUECKUX COeJUHEHUH.

du3nueckre U XMMUUeCKre sIBJIeHUsl. XMMUYecKass peakiys U eé MprU3HaKHu.
3aKOH COXpaHeHMUs MacChl BellleCTB. XuUMHUeckue ypaBHeHus. Knaccudukaims
XUMHUECKUX peakinii (coeJuHeHUs], pa3/ioyKeHus, 3aMellieHus1, oOMeHa).

Xumuueckuii 3KcnepumeHm:

3HaKOMCTBO C XMMHWUeCKOH TOCY/oM, TpaBuiaMu paboThl B naboparopuu u
nipuémamu obpaiijeHus1 ¢ 1abopaTopHbBIM 000pyZiI0OBaHUEM, M3yUeHHe U OIMCaHue
bu3MUeCKUX CBOWCTB 00pa3lioB HeOpraHWYeCKHX BeIleCcTB, Hab/o/jeHue
¢du3nueckux (riaB/ieHUWe BOCKA, TasiHUMe JbJla, pacTUpaHWe caxapa B CTYIIKe,
KUTeHWe U KOHJeHCalUsi BOZbl) U XUMHUeCKUX (FOpeHHe CBeuw, MpOoKajTvuBaHue
Me/JTHOM TIPOBOJIOKH, B3aMMO/IeNCTBHEe Mesla C KUCIOTOM) sIB/IeHWi, Hab/roieHre 1
OMNMCaHWe MPU3HAKOB MPOTEKaHWsI XMMUUECKHX peakiui (pas/iokeHue caxapa,
B3aMMO/IENCTBUE CEePHON KHC/IOTBI C XJIOPUAOM Oapusi, pa3ioykeHWe THIPOKCHA
Meau (IT) mpu HarpeBaHWM, B3aUMO/eliCTBUe KeJle3a C pacTBoOpoM conu Meau (II),
M3ydeHue CrocOOOB pa3fie/ieHHsi CMeceli: C TIOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbI[IApMBaHUeE, AUCTUW/ISILMSA, XpoMaTorpadusi, IpoBeJieHHe OYMCTKU TTOBapeHHOU
comu, HabmofeHWe W OMMCAHWE  Pe3y/IbTaTOB  TIPOBeAEHUs]  OIIBITA,
WUTKOCTPUPYIOLLEr0 3aKOH COXPaHeHWsl MacChl, CO3JaHue MoJesied MOJIeKYJI
(LapocTep>KHEeBBIX).

BakHel1Iie npeCTaBUTe/IM HEOPraHMUeCKHUX BellecTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucioposy — s71emMeHT U MPOCTOe
BelllecTBO. HaxoxxzgeHue KucaopoZa B TIpUupofe, (u3myeckue U XUMUYeCKre
cBoiictBa (peakuyu TropeHusi). Okcuzbl. [IpumeHenue kKucaopoza. Crioco6bl



TOJTyueHus KWCAopoJa B JiabopaTOpuu W TPOMBIIIEHHOCTH. KpyroBopor
KUc/opoga B ipupoze. O30H — a/yioTporHas MoAuUKaLUs KACI0POAa.

TennoBor 3¢(deKT XMMHUUeCKOW peakLyd, TEPMOXUMHUYECKHEe ypaBHEHWMS,
9K30- U SHJIOTePMUYECKHe peakluu. TOMIMBO: Yrosb W MeTaH. 3arps3HeHue
BO3/lyXa, yCUIeHUe MapHUKOBOro 3(pdeKTa, pa3pylleHre 030HOBOTO CJIOS.

Bopopon — snemeHT U 1mipocTtoe BelecTtBo. HaxokgeHue Boaopoaa B
npupozie, Gu3nMUeckue U XUMHUUECKHe CBOMCTBa, IIpUMeHeHHe, CIoCOO0bI
royueHusi. KucioTel v cosu.

MousisipHbIfi 00BEM ra30B. PacuéThl M0 XUMUUECKUM YpaBHEHUSIM.

du3nueckre CBOMCTBA BOAbl. Boma kak pacTBopuresib. PacTBOpHI.
HaceblljeHHble M HeHachlllleHHble pacTBOpPbl. PacTBOPUMOCThL BelleCTB B BoO/Ie.
MaccoBast foJis1 BellleCTBa B pacTBOpe. XMMUUeCKHe CBOKMCTBa BOZAbl. OCHOBaHUS.
Ponb pacTBOpOB B NpHpoZie U B )XU3HU 4esioBeKa. KpyroBopoT BOABI B NIpUpoOJe.
3arpsi3HeHve NMpUpPOAHbBIX BOJ. OXpaHa M OUMCTKa MPUPOJHBIX BOJ,.

Knaccudukaiys HeopraHudeckux coenuHeHud. Okcugbl. Knaccudukanys
OKCUJOB:  cosieobpasyroiifie  (OCHOBHBbIe, KHUCJIOTHble, aM(pOTepHble) U
HecosieoOpa3yroimye. HomeHknaTtypa okcuaoB. Pdusnueckre U XUMUUYECKHE
CBOMCTBA OKCH/O0B. [TonyueHre OKCU/OB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: LENOYM W HEPaCTBOPUMBIE
ocHOBaHUsA. HoMeHKnaTypa ocHOBaHuW. Pu3nUecKhe U XUMHUYECKWe CBOWCTBa
ocHoBaHuU. [TomyueHre OCHOBaHUH.

Kucnotel. Knaccudukanusi kucinotr. HomeHknaTypa kuciot. @usudeckue u
XMMUUeCKre CBOMCTBa KMCAOT. Psn aktuBHOCcTM MeTa/uioB H. H. bekertosa.
ITonyyeHue KUCIIOT.

Conmu. HomeHnknarypa conei. dusrueckue U XMMUYECKWe CBOUCTBA COJIEM.
[Tonyuenue cosnei.

['eHeTHuecKasi CBSI3b MeX/1y K/laCCaMH HeOpPraHUYeCKUX COeJJMHeHUM.

Xumuueckuii 3Kkcnepumenm:

KaueCTBEHHOe OmpejieJieHUe COoJlepyKaHusl KMCI0poZa B BO3/lyxe, MOydyeHue,
cobupaHve, paclio3HaBaHHWe W H3y4yeHHe CBOMCTB KHCJIOpOJa, Hab/irojeHue
B3aMMO/IeHICTBUSI BeIlleCTB C KMCJIOPOAOM M YC/IOBUS BO3HUKHOBEHUSI U
TIpeKpallieHusl TopeHusi (Mo)kapa), O3HaKOMJ/IeHWe ¢ o00pa3ljaMM OKCHIOB U
OlMCaHWe WX CBOWCTB, MOJy4YeHWe, cCoOMpaHUe, pacrlio3HaBaHWe U U3yueHHe
CBOMCTB BOJOpoja (ropeHue), B3auMOZieHCTBUe BOJOpojia C okcugoM meau (II)
(BO3MO)KHO HCIIO/Ib30BaHKe BHUeOMaTeprasoB), HabOmoAeHre 00pa3L0B BellecTB
KOJIM4ecTBOM 1 MoOJb, MCCAeloBaHWe OCOOEeHHOCTeM pacTBOPEHHsI BeIleCTB C
pPas/iMuyHOM pPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pAaCcTBOPOB C OMpeJe/éHHOU
MaCCOBOH [I0JIel PaCTBOPEHHOI'O BellleCTBa, B3aWMOJEMCTBUE BOAbI C MeTa/ljlaMU
(HaTpyeM U KaiblueM) (BO3MO)KHO WCIOJIb30BaHWE BU/leOMaTepUasioB),



WcciejoBaHe 00pasiloB  HEOPraHWYeCKHWX BeIeCTB  Pa3/IMUHBIX  K/acCOB,
HabJ/Tto/leHre U3MeHeHUs] OKPaCKd WHAWKAaTOPOB B pacTBOpax KUCJIOT U IjesiI0Uei,
v3yueHue B3aumojelcTBUs okcuaa Meau (II) ¢ pacTBopom cepHOUM KHUC/OTHI,
KUCJIOT C MeTa/ulaM{, peakLMd HeuTpalv3alyM, I0oyYeHue HepacTBOPHUMBIX
OCHOBaHWM, BBITECHEHHWE OJHOr0 MeTa/l/la IPyTMM K3 pacTBOpa COJM, pelleHue
9KCIIepUMeHTabHbIX 33/lau I0 TeMe «BakHelillve KaacChl HeOpraHU4YecKUX
COoeIMHEHU».

Ilepuoguyeckuii 3akoH u Ilepuoguueckas cucreMa XHUMHYECKHX
y1emeHToB [JI. . MengeneeBa. CtpoeHue aromMoB. XHMHUUeCKas CBA3b.
OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble TIOMBITKM KJIaCCU(UKALMM XMMHAUYECKUX 3jeMeHTOB. [loHsitve o
Ipymmax CXOJHBIX 3/7eMeHTOB (IjeJIouHble M Le/I0YHO3eMejIbHble MeTa/sllbl,
rajloreHbl, THepTHBIE ra3bl). DJIeMeHThI, KOTOpble 00pa3yroT aM(oTepHbie OKCHAbI
Y TUJIPOKCUJBI.

[Tepuoauueckuii 3aKoH. [leprozimueckasi cuicTreMa XMMHUYeCKUX 3/ieMeHTOoB /1.
. MenpgeneeBa.  KopoTkonepuogHas U JJMHHONEPUOAHass  (hOPMBI
[Teproauueckor cucteMbl xumuueckux 3yeMeHToB [I. YI. MeHpeneeBa. Ilepuoabl
v rpymnnbl. Ousrueckur CMBICI TOPSAKOBOIO HOMeEpPa, HOMEpPOB Iepuoja u
IPYIIIbI 3/IeEMeHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX sziep. M30Torbl. D1eKTpoHbl. CTpoeHve
9/IEKTPOHHBIX ~ 000/I0ueK aToMOB TiepBbiX 20 XUMHYECKHUX 3JIEMEHTOB
ITeppognueckou cuctembl [I. V. MeHgeneeBa. XapaKTepUCTHKA XUMHUUECKOTO
371eMeHTa T10 ero MojokeHuto B [lepuoanueckoit cucreme /1. . MeHieneeBa.

3aKOHOMEPHOCTU HW3MEeHeHUs pajuyca aTOMOB XUMHUYECKUX 3JIeMeHTOB,
MeTa//TMYeCKUX U HeMeTa/UTMUeCKHUX CBOMCTB MO rPynraM U Mepruojam.

3HaueHue [Teprogrueckoro 3akoHa U Ileprojrueckor CMCTeMbl XUMHUYECKHUX
3JIEMEHTOB [ijIsl Pa3BUTHSI HayKd W TpakTUKW. [. V. MeHpeneeB — yuéHbIA U
rpakJaHuH.

Xvumuyeckas CBsi3b. KoBasieHTHasi (MoOJispHasl W HENOJisApHAasi)  CBSi3b.
OJIeKTPOOTPULIATE/IbBHOCTh XUMUYECKUX 371eMeHTOB. VIoHHas CBf3b.

Crenenb  okuciieHUs.  OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE  PeaKLUM.
[Iporjecchl OKMC/IeHHs U BOCCTaHOBJIeHHs. OKUC/IUTe/IA U BOCCTaHOBUTEJIN.

Xumuueckuii 3KcnepumeHm:

n3ydyeHre oOpa3l[0B BellleCTB MeTa//IOB W HEMeTaslioB, B3aUMOZeUCTBUe
TMIPOKCHJA L[MHKA C pacTBOpaMU KHUCJIOT M 1IjeJioYel, MpoBeJeHue OMbITOB,
W/UTIOCTPUPYIOLIMX ~ TIPUMEPBl  OKUCJIUTE/IbHO-BOCCTAHOBUTEJIBHBIX — PeakLUn
(ropeHue, peakluM pa3/i0XeHUsl, COeJUHEHNS ).

MescnpeomemHble ces3u



Peanuzanys MexnpeaMeTHBIX CBsi3ed MpPU WM3yueHUM XWMUM B 8 Kiacce
OCYILIeCTBJISIETCST uepe3 HCI0/b30BaHHWe KaK OOIIMX eCcTeCTBeHHO-HayUHBIX
TIOHSATUM, TaK W TOHSATUM, SIBJISTIOIIUXCSI CUCTEMHBIMU [i/Is1 OT/le/IbHBIX TpeMeTOB
eCTeCTBeHHO-Hay4YHOr' O LIUKJIA.

OOb1ire ecTeCTBeHHO-HayuHble TIOHATHS: Hay4YHbIA (aKT, TWIOTE3a, TeOpus,
3aKOH, aHa/lK3, CUHTe3, Kiaaccuukaius, T[epuoJuYHOCTb, Hab/oeHue,
5KCIIEPUMEHT, MO/|e/TMPOBaHue, U3MepeHre, MO/Ie/ib, SIBJIEHUE.

®du3uKa: Marepusi, aTOM, 3JIEKTPOH, TIPOTOH, HEUTPOH, WOH, HYK/IUJ,
W30TOIbl, PAJMOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKUU 3apsifi, BelleCcTBO, TeJo,
00BEM, arperaTHoe COCTOsIHHE BellleCTBa, ra3, (U3nyeckue BeJUUUHBI, eJUHULIbI
r3MepeHus, KOCMOC, TIJIaHeThl, 3B€3/1bl, CoJHILIe.

buonorus: ¢porocunTes, gpixaHue, 6uocdepa.

leorpadusi: armocepa, rugpocdepa, MUHepaabl, TOPHble TOPO/BbI,
T10J1e3HbIe MCKOoIaeMble, TOIVIMBO, BOJHbIe PeCypChl.

9 KJIACC

BeiecTBo U XMMHUUeCKas peakius

[Tepuoguueckuit 3akoH. [leproarueckasi cucteMa XMMUYECKUX 3/1eMeHTOoB /1.
N. MeHnpeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTM B U3MEHEHUM CBOMCTB
XAMMWYECKUX 3/IeMEHTOB TMEePBbIX TPEX T[epUO/IOB, Kalus, KaabLUs U UX
COeIMHEHWH B COOTBETCTBUM C TMOJIOXKEHWeM 3jieMeHTOB B Ilepuoauueckon
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHre BellecTBa: BUAbl XUMWUYECKOW CBSI3U. THWIbI KPUCTA/JIAYECKUX
PeIéTOK, 3aBUCHMMOCTb CBOMCTB BellleCTBa OT THIA KPUCTA/VINUeCKOUW PelleTKU U
BU/Ia XUMUUECKOM CBSI3U.

Knaccudukaiiyss 1 HOMeHK/IaTypa HeopraHW4ecKrx BeleCcTB. XUMUUeCKue
CBOMCTBA BeIeCTB, OTHOCALIMXCA K PAa3/IMUHbIM KjacCaM HeOpraHu4ecKuXx
CcoeIMHEHUH, reHeThUYeCKasl CBsi3b HEOpraHUueCKUX BeleCTB.

Knaccudukaiys Xummuyeckux peakijydi Mo pa3/iMuHbIM NpU3HaKaM (1o YuciIy
M COCTaBy YuaCTBYIOLMX B peaklUM BelecTB, MO TerioBoMy 3¢dekTy, Mo
M3MEHEeHHUI0 CTereHell OKHUC/IeHUSI XUMUUeCKUX 3/IeMeHTOB, TI0 00paTUMOCTH, TIO
y4acTUIO KaTajau3aTopa). JK30- U 3HJ0TepMUUYeCcKUe peakliuM, TepMOXHMUUeCKre
ypaBHEHUs.

[ToHssiTHiE O CKOpPOCTH XUMHUYecKoW peakiyu. [loHsitue 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMUUYECKHX peakiusixX. [IoHATHe O rOMOTreHHbIX U reTepOreHHBIX
peakuusax. [loHaTue o karanuse. IToHsaTHEe 0O XUMHUUECKOM paBHOBeCUU. DaKTOPBI,
B/IMSAIOI[ME HAa CKOPOCTh XUMHWYECKOW peaklUd U TO0JIOKEeHWe XWUMHYEeCKOro
paBHOBeCHUS.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHBIE  peakldd,  3/7eKTPOHHbIM  OamaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTETbHOMU peaki1u. CocragssieHne ypaBHEHUU



OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peaklUUid C  HUCIoJIb30BaHMEM  MeToja
39JIEKTPOHHOTO OasiaHca.

Teopus 3/1€KTPOIUTAYECKON AUCCOLMAIIMM. DNEKTPOJIUThI U He3JIeKTPOJ/IUTHI.
KatuoHbl, aHMOHBI. MexaHW3M [AMCCOLMALIMU BeIeCTB C pa3/iMuHbIMU BUJAaMHU
XUMHUecKol cBsizu. CrerneHb Auccoruai. CUIbHbIe U C1a0ble 37IeKTPOJIATHI.

Peakiiy noHHOTO 0OMeHa. Y C/I0BUs MIPOTeKaHUs peakijiii IOHHOTO oOMeHa,
MOJIHbIE M COKpall[éHHble WOHHBIE ypaBHeHHs peakiuidl. CBOWMCTBa KHCIIOT,
OCHOBaHWM U cojiei B CBeTe TIPeACTaB/IeHHN 00 3/IeKTPOUTHUECKOM
aucconuanuu. KauecTBeHHble peakijuv Ha UOHBI. [ToHATHE O THU/IPOJIH3e COMei.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJ/IEHHE C MOJENSIMH KPHUCTA/NTHUECKHUX PeIIETOK HeopraHuueCcKuX
Bell[eCTB — MeTa//IOB U HeMeTa/sioB (rpadura U anMasa), CIOXKHBIX BeIlleCTB
(x/iopyia HaTpusi), UCC/Ie[IOBaHKE 3aBUCMMOCTM CKOPOCTU XMMHYECKOM peakiuu
OT BO3[EWCTBUSI Ppa3IUUHBIX (DAKTOPOB, MCC/IeJOBaHHE 3JEKTPOINPOBOJHOCTH
pPacTBOPOB BellleCTB, IpoIjecca AMCCOLMALIMM KHUC/OT, IIeiouelt W cosieid
(BO3MOXXHO  MCIOJb30BaHWE  BHJIE0 MaTepuasioB), TIPOBeJieHHMe  OIbITOB,
WUTIOCTPUPYIOIIINX ~ TIPU3HAaKWA  TIPOTeKaHWs  peakluid HOHHOro  obMeHa
(obpa3oBaHue ocajka, BblJefleHHe Tas3a, o0Opa3oBaHMe BOJbI), OIIBITOB,
W/UTIOCTPUPYIOIIUX ~ TIPUMEPbl  OKUC/IUTE/TbHO-BOCCTAHOBUTE/IBHBIX  Peakiyi
(ropeHue, peaklUM pa3jioKeHUs, COe/[MHeHHsI), Paclio3HaBaHWe HeOpraHUYeCcKux
BEl[eCTB C TIOMOLIbI0 KauyeCTBEHHBbIX peakiuii Ha WOHBI, pelleHne
9KCIepUMeHTaIbHbIX 3a/ay.

HeMeTan/ibl U UX COeAHHEHUSA

OOijasi  xapakTepucTHKa TasoreHoB. Oco0eHHOCTH CTPOEHHS aTOMOB,
XapakKTepHble CTereHr OKuc/aeHusi. CTpoeHWe U (u3nuUecKue CBOWCTBA MPOCTHIX
Bell[eCTB — TajJoreHoB. XWMHYeCKMe CBOWCTBA Ha TMpuMepe  XJjopa
(B3auMoOJelicTBEe C MeTa/lJlaMd, HeMeTa/JlaMH, IIie/iouaMu). XJI0POBOIOPO/I,.
ConsiHasi KWCJIOTa, XMMUUeCKrWe CBOMCTBa, TOJiyueHUe, TpuMeHeHue. [leiicTBUe
XJiopa U XJIOPOBOZIOPO/la Ha OpraHU3M uejioBeKa. BakHelllne XJIOpUIbI U UX
HaxoKJeHue B TIPUPOJeE.

OOb1jasi xapakTepucTuka 31eMeHTOB VIA-rpymmbl. Oco0eHHOCTH CTpPOeHust
aTOMOB, XapaKTepHble cTereHU okucieHus. CTpoeHue U (u3Myeckrue CBOWCTBa
TIPOCTBIX BeleCTB — KUC/I0PO/a U cepbl. AJJIOTPOIIHbIE MOAUMDUKALIMM KUC/I0POJa
U cepbl. XuMHueckde cBoucCTBa cepbl. CepoBOOPO/], CTpOeHUe, (ur3nuecKue U
XUMUUecKre cBoiicTBa. OKCH/IbI Cepbl KaK Mpe/ICTaBUTeNN KUC/IOTHBIX OKCHJIOB.
CepHasg KHC/IOTa, GU3NUECKHe W XUMHUYeCKWe CBoucTBa (06iue Kak
Npe/iCTaBUTe/IsI  Kjdacca KUCIOT W croeluduueckye). XuUMUUeCKUe peaklvy,
Jie)Kalljie B OCHOBe TPOMBIIIEHHOT0 criocoba ToyyeHUs CepHOM KHC/IOTHI.
[TpumeHeHre cepHOM KUC/IOThL. CoJid CEpHOM KUC/IOThI, KaueCTBeHHasi peakiivs Ha



cysibar-uoH. Haxoxx/eHre cepbl U e€ coellMHeHUW B mpupofe. XUMHUYECKoe
3arpsi3HeHWe OKpY’Karollleld cpefibl COeJJMHEHUSIMU Cepbl (KUC/IOTHBbIE [JOXK[IH,
3arpsi3HeHue BOo3/lyXa U BOJI0EMOB), CTIOCOOBI ero npezoTBpallleHusl.

OO61jasi xapakTepucTuka 3/eMeHTOB VA-rpynmbl. Ocob6eHHOCTH CTpOeHUst
aTOMOB, XapaKTepHble CTelleHW OKUCJ/ieHWs. A30T, paclpoCcTpaHeHWe B TPUPO/E,
dur3nueckue U XuMUUeckue cBoicTBa. KpyroBoport a3ora B npupoje. AMMHUaK, ero
du3rueckre ¥ XMMUUeCKHe CBOMCTBA, ToyueHre 1 npuMeHeHre. Comv aMMOHWUS,
UX (u3nyeckue U XMMUUYecKre CBOMCTBA, MpUMeHeHue. KauecTBeHHast peakLiysi Ha
VMOHbl aMMOHUs. A30THasi KMCJIOTa, eé ToJiyueHue, (r3uueckue U XUMUYecKue
cBoiicTBa (0Olue Kak TpeAcTaBUTeNs Kjacca KHCAOT U crenudHyeckue).
Vcnonb30BaHWe HUTPATOB U COJeM aMMOHHMs B KauecTBe MHHEepPa/bHBIX
ynobpenuii. XuMmuueckoe 3arpsi3HeHre OKPY>Karollel cpefibl COeJUHeHUs MU a30Ta
(KUCNOTHBIE [OXKAW, 3arpsi3HeHWe BO3ZyXa, MOYBbI U BOJOEMOB). DPocdop,
a/uIoTponHble Mojudukaimu ¢ocdopa, pusnueckve W XUMHUYECKUe CBOMCTBA.
Oxkcup dhocdopa (V) u dochopHast Kucnora, pusnueckre U XMMUUeCKre CBOUCTRBA,
nonyuyeHue. Vcrosib3oBanue hocdaToB B KauecTBe MUHEPAIbHBIX y100peHuH.

OOb1jasi xapakTepucThKa 371eMeHTOB [VA-rpymmbl. Oco6eHHOCTH CTpPOeHUs
aTOMOB,  XapaKTepHble  CTeleHW  OKUC/AeHUsl.  YTJepoj,  a/UIOTPOITHbIe
Moau(dUKaLUM, paclpocTpaHeHWe B TIpUpoje, (QuU3MUyeckue U XUMUUYECKHe
cBoricTBa. Ajcopbuusi. KpyroBopot yriepoza B ripupojie. OKCU/bl yriaepoa, ux
du3nueckue W XUMUUYECKWe CBOMCTBA, /[eMCTBHME HA >KUBble OpraHU3MBbI,
rojiyueHre U TIpUMeHeHUe. JKOJorvuueckue TpoOsieMbl, CBs3aHHbIE C OKCHZIOM
yriaepoga (IV), rumote3a r1/100anbHOTO TOTEIJIEHUSI K/AWMaTa, IMapHUKOBBIN
5 deKT. YrosbHas KUC/I0Ta U eé CoMu, UxX pu3nyeckue U XMMUYecKue CBOWCTBA,
rojiyueHWe W TpuMeHeHWe. KadecTBeHHass peakius Ha KapOOHaT-UOHBI.
Vcrnonib30BaHre KapOOHATOB B OBITY, MeJuIMHe, TIPOMBILIJIEHHOCTH U CeJIbCKOM
XO35IUCTBe.

[TepBOoHaua/bHBIE MTOHATHUS 00 OPraHUUeCKHX BelljeCTBaX KakK O COeTHeHUSIX
yrjepoja (MeTaH, 3TaH, 3TUJIeH, alleTU/ieH, 3TaHoJI, TJIMLePHH, YKCyCHasi KUC/I0Ta).
[IpyposHble MCTOUHUKW YI/I€BOAOPOZAOB (yronb, TIPUPOJAHBbIA Tra3, HedTh),
MPOAYKTbl WX TepepaboTku (0eH3WH), UX po/iib B OBITY W TMPOMBIIIIEHHOCTH.
[MToHsiTHE 0 OHO/IOTMUeCKH Ba)KHBIX BellleCTBaX: »KUpax, benkax, yrieBofax — U Ux
PO/ B JKWA3HM uejioBeKa. MarepuaqbHOe €JUHCTBO OpraHUYeckKux U
HeopraHWYeCcKHX COeJJMHeHHUH.

KpeMHuii, ero ¢usnueckue M XUMHYECKHME CBOWCTBA, I[IOyYyeHUe U
npuMeHeHue. CoefuvHeHUs: KpeMHUsT B mpupofe. OOiue ripejcTaBieHuss 00
okcuge kpemHusi (IV) u kpemHueBor kuciote. CUIHMKaThl, UX UCIIOIb30BaHUE B
ObITY, B TMPOMBIILIEHHOCTH. BakHellllle CTpoOWTe/bHbIe MaTepuasbl: KepaMHKa,



CTEKJI0, IIeMeHT, 0eToH, ykene300eToH. [IpobsieMbl 6e30mMacHOr0 HCIO/Ib30BaHHS
CTPOUTE/bHBIX MaTePUA/IOB B ITOBCEJHEBHOM YKU3HHU.

XumuuecKuil 3KcnepumeHm:

H3ydeHre 00pa3lioB HEOPraHWYeCKUX BEIIeCTB, CBOMCTB COJISTHOM KHC/IOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX PeaKlMii Ha XJIOPUZ-UOHBI U Hab/roZieHre TIPU3HAaKOB
VX TPOTEKaHUs, OMbIThl, OTPa’Kalollue (PU3NUeCKUe U XUMHUeCKue CBOMCTBa
rajloreHoB M WX COeJMHeHUM (BO3MOKHO MCIOJIb30BaHUE BHleOMaTepyasioB),
O3HaKOM/IeHHe C oOpasilamMu XJIOpuZioB (TajloreHW/IOB), O3HAKOMJIEHHe C
obpa3ijaMu  ceppl W €€  coeJUHEHUSMH  (BO3MOXKHO  HCTIO/Ib30BaHUE
BHleOMaTepuasioB), Hab/MoeHre mpoliecca 00yr/iMBaHUsl caxapa Iof, AeliCTBheM
KOHLIEHTPDUPDOBAaHHOM CEPHOM  KHUC/IOThbl, M3yuyeHHWe XWMHYECKUX CBOMCTB
pa30aB/IeHHOM CepHOM KUCJ/IOTBI, TTPOBeieHre KaueCTBEeHHO!N peakiuM Ha Cy/bdaT-
WOH U HabsrofieHWe TpU3HaKa eé MpOTeKaHWs, O3HaKoM/eHWe C (HU3NUYeCKUMHU
CcBOlMCTBaMH a3o0Ta, ¢docdhopa W HUX COoeAMHEHUM (BO3MOKHO HCII0/Ib30BaHUe
BUJleOMaTepUaioB), obpa3ijamMu a30THBIX U (ochopHBIX ya00peHul, MoayueHue,
cobupaHye, paclio3HaBaHWe U W3y4yeHWe CBOWCTB aMMHUaKa, IIpOBeJleHHe
KaueCTBEeHHbIX peaki[iii Ha UOH aMMoHUs U (ocdar-uoH U M3yyeHue NPU3HAKOB
WX TPOTeKaHWsl, B3aMMO/IeMCTBUE KOHL|EHTPUPOBAHHOW a30THOW KHCJIOThI C Me/IbIO
(BO3MO>KHO WCII0/Tb30BaHue BU/leOMaTepUasoB), r3yueHue Mozenen
KPUCTa/UIMUeCKUX PelIeTOK anmasa, rpadura, (ysuiepeHa, O3HaKOMJIEHHe C
TIPOL[eCCOM  aZicopOIMy  PAacTBOPEHHBLIX BeIIeCTB AaKTUBUPOBAaHHBIM YTEM U
yCTPOMCTBOM TIPOTHBOrasa, mojayueHue, cobvpaHue, paclio3HaBaHHe U H3ydyeHHe
CBOMCTB YT/IEKHMC/IOTO ra3a, TpoBe/ieHre KaueCTBeHHbIX peakiuii Ha KapOoHaT u
CUMKAT-UOHbl W HW3yueHWe TIPU3HAKOB WX T[IPOTEKaHWs, O3HAKOMJ/IeHHEe C
MPOJIyKLIMeld CUJIMKATHOM TPOMBILIIEHHOCTH, pellleHhe SKCIepUMeHTaTbHbIX
3a/1au 1o TeMe «BakHel1Ie HeMeTalibl U UX COeIMHEHUSI».

MeTtanibl 4 MX CoeJMHEeHUS

OO011jasi XapaKTePUCTHKA XUMHUECKUX 3/IEMEHTOB — METas/VIOB Ha OCHOBAHUU
X TnonokeHusi B Ilepyuoauyeckor cucteMe XWMHYeCcKux »sjemeHTtoB 1. .
MeHgeneeBa U cTpoeHUs aToMOB. CTpoeHue meTasuioB. Metajimueckasi CBsi3b U
MeTa//TMyeckasi  KpUCTa/ulMueckKass  pelléTka.  JJeKTPOXUMHUYeCKUH  psf
HampsDKeHUH MeTasioB. @u3ndeckre U XUMUUECKHe CBONCTBa MeTasioB. Obime
criocobbl TIoyyeHUss MeTaioB. [IoHSATHE O KOPpPO3WHM MeTasyIOB, OCHOBHBIE
crocobbl 3ammThl WX OT Koppo3uu. CrinaBel (CTajib, YYTyH, AFOPa/JFOMUHUM,
OpoH3a) ¥ uX MpUMeHeHHe B ObITY Y TIPOMBIIIJIEHHOCTH.

[[lesiouHbIe MeTasuibl: TIOI0KeHUe B [leprofnueckon cUCcTeMe XUMHUUYECKUX
snemeHToB [I. V1. MeHzeneeBa, cTpoeHUe UX aTOMOB, HaxOXK[eHHe B IPUpOZe.
dusrueckre U XUMUUeCKHe CBOMCTBA (Ha mprMepe Hatpusi U Kanus). OKCUIbI U



TUAPOKCUBI HATpUsi M Kanus. lIpuMeHeHWe IIeJIOYHBIX METa/lIOB U UX
CcoeIMHEeHUH.

[[lesiouyHO3eMe/IbHBIE  MeTa//Ibl MarHUM U KaJbL[UW: TIOJIO’KEHUe B
[Tepuoauueckor cuctemMe xumMuueckux 3eMeHTOB [. YI. MeHpeneeBa, cTpoeHue
VX aTOMOB, HaxOXX/IeHUe B Tipupoe. Prusnueckre 1 XUMUYeCKre CBOMCTBA MarHus
U Kaablus. BakHeuive coefuHeHUs1 KaabLusi (OKCHJ, THIPOKCHUZ, COJIM).
JKécTKoCTb BOJbI U CTIOCOOLI €€ yCTpaHeHusl.

AsroMyHUN: TI0/I0KeHWe B [Tepuoanueckor cUCTeMe XUMUYECKUX 3/IEMEHTOB
. W. MenpeneeBa, cTpoeHUe aTtoma, HaxoxzaeHue B mnpupoje. dusuueckuve u
XUMUYeCKHe CBOMCTBA aTlOMUHUS. AMQOTepHble CBOMCTBA OKCHZA U TMAPOKCHUIA
AJTFOMUHUSL.

Keneso: nosnoxenue B [lepuoanueckor cucteMe XMMHAUeCKUX 3/1eMeHTOB [].
N. MenpeneeBa, cTtpoeHue aroma, Haxox[eHue B rpupoze. dusuyeckve u
XHMMUUeCcKre CBOMCTBA »kemne3a. OKCH/IbI, THIPOKCH/IbI U cou »Keste3a (1) v xkene3a
(IIT), ux cocraB, CBOMCTBA U MOJyUYeHHeE.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJIeHHe C o0pa3ljaMM MeTa/uVIOB M CIUVIaBOB, WX (DU3NUeCKUMU
CBOMCTBaMH, U3yueHHWe pe3y/ibTaTOB KOPPO3WHM  MeTa//IOB  (BO3MOJKHO
WCII0/Ib30BaHWe BHleOMaTepuasioB), OCOOEHHOCTeW B3auUMOEMCTBUSI OKCH/A
Ka/JbLIUsl YW HaTpusi C BOJOM (BO3MOKHO MCIIO/Ib30BaHME BHleOMAaTepUasioB),
WCC/IeJOBaHe CBOMCTB >KECTKOW BOJBI, TIPOLIeCCa TOPEHHUs ’Kejle3a B KUCJIOpoJe
(BO3MOKHO  WCMOJIb30BaHWE  BHUJeOMAaTepyuasioB), T[PU3HAKOB  IPOTEKAHUS
KaueCTBEHHbIX peakl[uid Ha WOHBI: MarHWs, Kajblivs, aJllOMUHUS, LIUHKA, >Keje3a
(I1) u »xene3za (III), meau (II), Hab/rOJeHKE U OMKMCAHKE TIPOI[ECCOB OKPAIIMBAHUS
IJlaMeHU MWOHaMH HaTpusi, Kalusd UM KaiblLysg (BO3MOXXHO HCIIO/Ib30BaHUeE
BU/leOMaTePUAIOB), UCC/IeJoBaHHe aM(OTEePHBIX CBOWMCTB T'H/IPOKCHA aTFOMUHUS
Y TUJPOKCH/a LIMHKA, pellleHre SKCIIepMMeHTa/IbHBIX 3a/jau 1o TeMe «BaxkHel1me
MeTaJllbl U UX COeJUHEHUSI».

XuMuUA U OKpPYy)Kawlias cpeja

BemectBa ¥ marepuanbl B TMOBCEAHEBHOW >XM3HM uesioBeKa. be3somacHoe
WCII0/Ib30BaHue BeIeCTB U XMMUUECKHUX peakiuii B ObiTy. [lepBasi momMoiib rpu
XMMMWYECKUX 0XKOraxX U OTPaBJIEHUSX.

XyWMHUYeCcKoe 3arpsisHeHHe OKpY’Karollew cpefbl (TipefienbHasi [JOMyCTHUMast
KOHL|eHTpaLus BeuecTs, Aanee — [111K). Posb XumMun B pelieHUd 3KOJI0TUUeCKUX
npobsiem.

XumuuecKuii 3KcnepumeHm:

n3ydyeHre 00Opa3lioB MaTepuanoB (CTEK/O0, CIIaBbl METAsIOB, TOIMMepHbIe
MarepHraJibl).

Mesicnpeomemmble cesizu



Peanu3zanisi MeXripeAMeTHBIX CBsi3el TMpUM U3yueHWU XUMUM B 9 Kracce
OCYILIeCTB/ISIETCST 4epe3 UCIOJb30BaHHWE KaK OOIMX eCcTeCTBeHHO-HayUHBIX
TIOHATHUH, TaK W TIOHATHUH, SIBSIONUIAXCS CUCTEMHBIMU I/ OT/Ze/IbHbIX MPe/IMeTOB
eCTeCTBEeHHO-HAay4YHOTI' 0 1JUK/Ia.

OOb1ie ecTeCTBeHHO-HayuHble TIOHATHS: HAy4YHbIH (DaKT, TUIIOTe3a, 3aKOH,
TEOpusi, aHaau3, CUHTe3, KjaaccuUKalus, T[epruoJUuYHOCTb, Hab/oAeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHue, H3MepeHue, Mo/iefb, SB/eHHWe, TIapHUKOBBIN
3¢ (}eKT, TeXHO/IOTUsl, MaTeprallbl.

dusrka: Marepusi, aTOM, D3JIeKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIHW/,
M30TOMNbl, pPaJUOAKTUBHOCTb, MOJIEKYyJa, 3/JeKTPUUYECKHWW 3apsifi, MPOBOAHUKHU,
TOJIyTIPOBO/ITHUKH, ~ AUS/IeKTPUKH, (OTO3/IeMeHT, BellecTBO, Telo, O0béM,
arperaTHoe COCTOSIHUE Bell[eCTBa, ra3, pacTBOP, paCTBOPUMOCTb, KpUCTas/InyecKast
pelléTKa, CIjiaBbl, (PU3MUecKde BeSWUMHbI, eIUHULIbI M3MepeHHs, KOCMHUYecKoe
TIPOCTPaHCTBO, MJIaHeThl, 3BE3/1bl, CoHIIe.

buonorus: dortocuHTes, AbixaHue, Ouocdepa, 3KocHMCTeMa, MHUHepa/bHbIe
y100peHusi, MUKPO3JIEMeHThI, MaKPO3/IeMeHThI, TUTaTe/IbHbIe BeIecTBa.

leorpadusi: armocepa, rugpocdepa, MUHEpaabl, TOPHble TOPO/BbI,
T0Jie3Hble UCKOIMaeMble, TOTJIMBO, BOAHbIE PECYPCHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBI 110
XUMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JINUHOCTHBIE PE3YJ/IBTATHI

JINUHOCTHBIE pe3y/lbTaTbl OCBOEHHUSI TPOrpaMMbl  OCHOBHOT'O  OOIIeTro
o0Opa3oBaHMs JOCTUTAIOTCS B XoZie OoOydeHUs XWMWUUA B eJUHCTBE y4eOHOW U
BOCITUTaTeTbHOU /IesiTe/TbHOCTA B COOTBETCTBUM C TPAJUIMOHHBIMU POCCUMCKUMU
COLIMOKY/JIbTYPHBIMM M JYXOBHO-HPaBCTBEHHbIMU LI€HHOCTSIMU, TIPUHSTHIMU B
oOIjecTBe TMpaBWIaMd W HOpPMaMH IIOBeJleHHsS M CIIOCOOCTBYIOT IIpoIjeccam
CaMOTI0O3HaHUsI, CaMOPa3BUTHS U COLMA/INU3aI[UH 00yJaroIXCsl.

JIMUHOCTHBIE ~ pe3y/lbTaThl  OTPA)KAlOT  TOTOBHOCTb  OOYyUarOI[UXCS
PYKOBOZICTBOBAThCSI CHCTEMOW TO3WTHMBHBIX 1[eHHOCTHBIX OpWUeHTal[uil U
pacIiMpeHue OrbITa /lesiTe/IlbHOCTU Ha e€é OCHOBe, B TOM UHMCJ/ie B YaCTH:

1)maTpuoTHUEeCKOro BOCIIUTAHMSA:

1[EHHOCTHOT'O OTHOIIIEHUSI K OTeUeCTBEHHOMY KY/JIbTYPHOMY, UCTOPUUECKOMY
M HAyyHOMY Hac/e[ui0, TIOHMMaHUsS 3HaueHUs] XMMUUEeCKOW HayKu B >KU3HU
COoBpeMeHHOro 00I1[ecTBa, CIIOCOOHOCTH B/a/leTh AOCTOBEPHOW WHGMOpPMaIHer o
Tepe/loBbIX JJOCTW)KEHUSIX W OTKPBITHUSIX MMPOBON M OTeUeCTBEHHOM XUMHUH,
3aMHTEPEeCOBAHHOCTY B HAyUHBIX 3HAHHUSAX 00 YCTPONCTBe MUpa U 00IIleCTBa;

2)rpakjaHCKOro BOCIIUTAHUSA:

Tpe/iCTaB/ieHUs] O COLMA/IbHBIX HOpPMax U TIpaBWIaxX MeX/JIUUHOCTHBIX
OTHOIIIeHUI B KOJIZIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTU B OOII[eCTBEHHO
Mojie3HoM,  yueOHOMCC/IeloBaTe/IbCKOM,  TBOPUECKOM W [APYrMX  BHjax
JesITeIbHOCTH, TOTOBHOCTHM K pa3HOOOpa3HOM COBMECTHOM [esiTe/lbHOCTU TIpU
BLITIOJIHEHUM y4YeOHBIX, TI03HaBaTebHBIX 3a/lau, BBLITIOJIHEHUA XUMUUYECKUX
9KCTIEPUMEHTOB, CO3/IaHUN yUeOHBIX TIPOEKTOB, CTPEM/IEHHS K B3aUMOITOHUMAaHHIO
¥ B3aUMOIIOMOII[M B TIpollecce 3TOM yueOHOW [eATeNbHOCTH, TOTOBHOCTHU
OLleHHMBAaTh CBOE TIOBe/leHHe M TIOCTYNKU CBOMX TOBapuiled C TIO3ULUH
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HaHHS MOC/Ie/[CTBUM MTOCTYNKOB;

3)1lIeHHOCTH HAyYHOr'0 MO3HAHMS:

MHPOBO33peHUeCcKre TIpe/iCTaB/ieHHsi O BellleCTBe W XWMUUeCKOW peakilvu,
COOTBETCTBYIOIIIiE COBPEMEHHOMY YPOBHIO pa3BUTHsS HAayKM U COCTaBJISIOIIME
OCHOBY /11 TIOHMMaHHsI CYIIHOCTH HayYHOM KapTWHBI MHpA, TIPeCTaB/IeHUs 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTUS TPUPO/IbI, B3aUMOCBS3AX UYejioBeKa C
TIPUPOJIHOU Cpefioii, O POJIU XMMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTel;

T03HaBaTe/ibHble MOTUBBI, HarlpaB/eHHbIe Ha TO/TyueHWe HOBBIX 3HAHUU TI0
XUMUH, Heobxoaumble i OObSICHEHHS HaO/MIoZlaeMbIX ITPOLIECCOB U SIBJIEHUH,
T03HaBaTe/IbHON, WH(OPMAI[MOHHOW W YWTaTeNbCKOM KY/IbTYpbl, B TOM YMUCJIe
HaBBIKOB CaMOCTOSITe/TbHOW paboThl C y4eOHBIMU TEKCTaMH, CITPaBOYHOM



JIUTEpaTypol, [OCTYNHbIMA TeXHUUEeCKUMHU Cpe[icTBaMUd UH(POPMALIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHWI0 U TMO03HaHWIO, JH0003HAaTeNbHOCTh, TOTOBHOCTH U
CocoOHOCTL K camMo00pa3oBaHMIO, TIPOEKTHOM U MCC/e/[0BaTebCKON
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HArpaB/IeHHOCTU W yPOBHSI 0OyueHUsi B
Jla/IbHeUIlIeM;

4)¢opMupoBaHus Ky/IbTYPhI 3A0POBbS:

OCO3HaHWe I1IeHHOCTU J>KW3HM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3/JOpPOBBIO, YCTAaHOBKMA Ha 37I0POBBIN 00pa3 >KW3HW, OCO3HAHWE TIOC/eACTBUM U
HeTpusITHe BpeAHbIX TpUBbIUeK (YroTpeOsieHysl a/IKOroJisi, HADKOTHUKOB, KypPeHUsl),
HeobxoauMocT  coOJito/leHrss  TIpaBUa  0e30TacHOCTHM mMpu  obpallieHuu C
XUMHUUECKUMU Bell[eCTBaMH B ObITY U peanbHOM XKU3HHU;

5)TPyA0OBOro BOCIIUTAHUSA:

VMHTEepeC K MPakTUUeCKOMY U3yUeHUI0 Npodeccuii U Tpy/la pa3/iduHOro po/a,
yBaXKeHHe K TPy/Ay W pe3yabTaTaM TPYZOBOW [leATeIbHOCTH, B TOM UKC/Ie Ha
OCHOBEe TPUMEHEHHWs IpeJIMEeTHbIX 3HAaHWW [0 XHWMUH, OCO3HAHHBIA BBIOOP
WHAVBU/IyaTbHOM TPaeKTOPHH TPO/I0/DKeHUs] 06pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPEeCOB U CTIOCOOHOCTH K XMMUH, 0OIIeCTBeHHBIX MHTEPECOB U MOTPeOHOCTeH,
ycrelHol npodeccroHa bHOU AesiTeTbHOCTHA U Pa3BUTUSI HEOOXOAMMBIX YMeHHH,
TOTOBHOCTh aZIalITUPOBAThCS B TTPO(eCCUOHAILHOU CpeJe;

6)3K0/10rHuecKoro BOCIIUTAaHHSA:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOIlIeHHe K TIpUpoJie KaK WMCTOUHHKY
)KU3HU Ha 3emiie, OCHOBe eé CyllleCTBOBaHUsI, IOHMMaHWe LIeHHOCTU 3/J0POBOTO U
6e3omacHoro obpa3a >KW3HH, OTBETCTBEHHOE OTHOIIeHHWe K COOCTBEHHOMY
bH3MUeCKOMY M TICMXHYeCKOMY 3/0POBbI0, OCO3HaHWe IeHHOCTU COO/I0/eHus
nipaBu/1 6e3011acHOTO TI0Be/jeHusI TIpY paboTe C BelljeCTBaMU, a TakKKe B CUTYaLUsX,
YTPOXKAIOIIUX 3/J0POBBIO U >KU3HU JIHO/Iel;

CIIOCOOHOCTH TIPUMEHSITh 3HaHWS, IMOydyaeMble TMPY W3yUYeHUHd XUMWUHU, IS
pelleHus 3a/lau, CBSI3aHHBIX C OKPYKarollel MPUPOJHOM CpeJioH, /1Jisl TTIOBBILLIEHHS
YPOBHSI  9KOJIOTUYEeCKOW KYyJIbTypbl, OCO3HaHHs T/100a7bHOTO  XapakTepa
9KOJIOTMYECKUX TIpobjieM M TyTel WX pelleHus MoCpeZiCTBOM METO/IOB XHMHUH,
9KO0JIOTMUECKOT0 MBIIILJIeHUs], YMeHHsI pyKOBOZICTBOBaThCS UM B T0O3HaBaTe/bHOM,
KOMMYHUKATUBHOM Y COLIMA/IbHOM TPaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MertanpegMeTHBIX pe3yJbTaTOB BbIIE/ISIOT 3HAUMMbIe ISt
dbopMrpoBaHHs MHPOBO33peHUsT OOlljeHayuHble TIOHATHS (3aKOH, Teopwus,
TIDUHLIUI, TUTOTe3a, (akT, CUCTeMa, MPOLeCC, SKCIIePUMEHT U JIpyroe.), KOTOpble
WCTIOIB3YIOTCSI B eCTeCTBeHHO-HayUYHbIX YyueOHBIX TipefiMeTax W TI03BOJISIOT Ha
OCHOBe 3HaHWM U3 3TUX MpeAMeTOB (OPMUPOBATH Ipe/CTaB/ieHre O LeJIOCTHON



HayyHOUW KapTWHe MHpa, U YHUBepCa/ibHble yueOHbIe AelicTBUs (TI03HaBaTe/bHbIE,
KOMMYHUKaTUBHbIe, PeTY/STUBHbIE), KOTOpble oOecreurBalOT (HOpPMHUPOBaHUe
TOTOBHOCTH K CaMOCTOSITe/IbHOMY TIJITaHMPOBAHUIO W OCYII[eCTBJIEHUIO yueOHOM
NesiTeNTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs

Ba3oBble jloruyecKue AeiiCTBHs:

yMEeHHUSI WCII0/hb30BaTh TPUEMBI JIOTUUECKOTO MbIIIJIEHUSI TPM OCBOEHUH
3HAaHWM: PaCKpbIBaTh CMbIC/I XUMHUUECKUX TTOHATHM (BBIAENATh UX XapaKTepHbIe
TIPU3HAKY, yCTaHaB/IMBaTh B3aWMOCBSI3b C JPYTMMU TIOHSATUSMU), WCIIOJ/Ib30BaTh
TIOHSATHUS /1J1s1 0ObSICHEHUsI OT/Je/IbHbIX (DaKTOB U SIBJIeHWM, BbIOMpPAaTh OCHOBaHUS U
KPUTEpUH [/ K/IaCCU(hUKALMA XUMHAYECKHX BeIeCTB U XUMHUECKHX peakIvH,
yCTaHAB/MBaTh IIPUUUHHO-C/Ie/ICTBEHHBIE CBSI3U MEXAYy OOBEKTaMH H3yYeHUs,
CTPOUTH JIOTUUECKHEe pacCyXaeHus1 (MHAYKTUBHbIE, AeyKTUBHBIE, 110 aHATIOTUN),
Jle/1aTh BBIBO/IbI U 3aK/IFOUEHUS;

yMeHWe TIPUMEHSITb B IIpOL[ecce TI03HAHUS TIOHATHS (TIpeJMeTHbIe U
MeTaripe/iMeTHbIe), CHMBO/IMUeCKre (3HaKOBbIe) MO/Ie/T1, UCI0/Ib3yeMble B XUMUH,
1IpeoOpa3oBbIBaTh IIMPOKO MIPUMEHsIeMble B XUMHUHM MOZe/IbHbIe TIpe/iCTaB/IeHus —
XUMUUeCKUA 3HaK (CMMBOJ 37ieMeHTa), XuMudeckass (opmysa W ypaBHeHUe
XUMUUECKOUN peaki[uy — MpU pellieHnH yueOHO-TI03HaBaTe/IbHbIX 3a7lad, C YYETOM
9TUX MOJIe/IbHBIX TIPe/ICTAaB/IeHUM BBISB/IATD M XapaKTepU30BaThb CYII|eCTBEHHbIE
MIPU3HAKU U3yUYaeMbIX 00beKTOB — XUMHUUECKHX BeIIleCTB U XUMHUUECKUX peaKlv,
BLISB/ISITH ~ OOIie  3aKOHOMEPHOCTH, TIPUUMHHO-C/Ie/ICTBEHHbIe  CBSI3U U
TIPOTHBOPEYMS B M3yUYaeMbIX MPOL[eCccax U SIBJeHUSIX.

Ba3oBble Hcc/1e/joBaTe/IbCKUe AeiiCTBHA:

yMeHUe UCII0/Ib30BaTh TOCTaB/eHHbIe BOTPOChI B KauecTBe WHCTPyMeHTa
MO3HAHWS, a TakKe B KadeCTBe OCHOBBI /s ()OpPMHDOBaHHs THIIOTE3bI IO
TIPOBEPKe TPaBWJIbLHOCTU BbICKA3bIBAEMBIX CY KIEHMUIA;

nproOpeTeHWe OMbITa IO TUIAHUPOBAHWIO, OPTraHM3AlMA M IPOBE/IeHHI0
yUeHWYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/ogaTh 3a XOZOM IpoIliecca,
CaMOCTOSITeJTbHO TIPOTHO3UPOBATh €ro pe3y/ibTaT, (opMyaupoBaTh 0000IeHUs 1
BLIBO/IbI TIO0 pPe3yJ/ibTaTaM ITPOBeIEHHOI0 OMbITa, MCC/Ie/JOBaHMs, COCTAB/IATh OTUET
0 TIpo/iesIaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHWe BbIOWpaTh, aHaJIU3UPOBaTh U WHTEPIIPETUPOBaTh HH(MOPMALIMIO
pa3MUHbIX BUZIOB U (hOpM TpeZiCTaBeHUs], TI0JyYaeMy0 U3 Pa3HbIX WCTOYHUKOB
(HayuyHO-TIOMy/IsIpHasi  MTepaTypa XHWMUUECKOTO COZiep)KaHHus, CIpaBOUHbIe
rocobusi, pecypcbl MHTepHeTa), KPUTUUECKHA OLIEHWBATb ITPOTHBOPEUMBYIO U
He/JJOCTOBEPHYH0 MH(OPMaILUIO;



yMeHUe TIPUMeHSITh pa3/MuHble MeTOZbl W 3arpochkl MpHU TIOMCKe U oTHope
vHGOpMAalMi M COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAUMBIX i BBITIOJIHEHUS
yueOHbIX Y MO3HaBaTebHBIX 3a/lau OIpe/ie/IEHHOr0 TUMa, MpruobpeTeHue OMbITa B
obsacT  UCTONb30BaHUSI  UH(OPMAI[MOHHO-KOMMYHHUKATUBHBIX — TeXHOJIOTHH,
OBJIa/leHre KYJIbTypOl aKTUBHOT'O MCI0JIb30BaHUS PA3/IMUHbIX TTOUCKOBBIX CHUCTEM,
CaMOCTOSITeJIbHO BbIOMpaTh ONTUMAJIEHYIO (DOpMY MpezicTaB/ieHus UHPOpPMaLuu 1
WJTIOCTPUPOBaTh pelllaeMble 3a/laud  HeC/I0KHbIMU CXeMaMu, JAvarpaMMaMu,
apyrumu hopMamu rpadyku U UX KOMOHHAI[USIMUY;

yMeHWe UCIOo/b30BaTh MW aHaAM3MpOBaTh B TIpoijecce y4yeOHOM U
MCC/IeI0BaTe/IbCKOW JesiTe/TbHOCTU WH(OPMALIMI0 O BJUSIHAW TPOMBILIIEHHOCTH,
Ce/IbCKOTO XO03siiCTBa W TPAHCIIOPTa Ha COCTOSIHUE OKpY)Karollel TpUpOAHOMN
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBePCa/TbHbIe YueOHbIe /JeHCTBHUSA:

yMeHUus1 3a/laBaTb BOMNpPOCHI (B Xofe [uanora W (WIA) AUCKYCCUU) MO
cyluiectBy  obcyxkgaemoil  Tembl, (OPMYJHMPOBAaTb  CBOU  TIpe/I0KeHUs
OTHOCUTEJTbHO BBITIOJIHEHUSI TIPe/IJIOKeHHOM 3a/iauu;

yMeHUsI  TpeJCTaB/sATh  TMOJyueHHble  pe3y/bTaThbl  I103HaBaTe/IbHON
JesiTeIbHOCTU B YCTHBIX W TNMCbMEHHBIX TeKCTax; JejaTb Mpe3eHTaLUio
pe3yJIbTaTOB BBIMOJIHEHHSI XUMUYeCKOro 3KcrieprMeHTa (/1abopaTOpHOTO OIbITa,
nabopaTopHO#1 paboThI 0 UCC/IeIOBAaHUIO CBOMCTB BeIleCTB, yueOHOro MpoeKTa);

yMeHUsT y4eOHOr0 COTPYAHUUYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HaBaTe/IbHOM M MCC/IeloBaTeNbCKOM  JesiTe/IbHOCTA — TPU  pelleHur
BO3HUKAKILMX Tpob6/ieM Ha OCHOBe yuéTa OOIIMX WHTEpPecoB W COT/IaCOBaHUS
no3urui (06cy>xaeHusi, 0OMeH MHEHHSIMHM, «MO3TOBbIe IITYPMbI», KOOPAWHALWS
COBMECTHBIX J[IeMCTBUM, OlpeJie/ieHMe KpUTepHeB TI0 OlleHKe KauyecTBa
BBLITIOJIHEHHOM pabOThI U APYTHE).

PerynsaiTHBHBIE YHHBepCa/IbHbIE yueOHbIe JeiCTBUA:

yMeHHe CaMOCTOSITE/IbHO OfpefesisiTh LeJd JesiTe/IbHOCTH, TJIaHUPOBATh,
OCYIIIeCTB/ISITh, KOHTPO/IMPOBAaTh U MPHU HEOOXOJUMOCTU KOPPEKTHPOBATh CBOIO
JesiTeNIbHOCTb, BBIOMPaTh Hanbomee 3pdeKTrBHBIE CITOCOOBI pellleHusT yueOHbIX U
Mo3HaBaTe/JbHBIX 3a/lay, CaMOCTOSITe/IbHO COCTaB/sITh WA KOPPEKTHPOBAThb
TIpe/IJIOKeHHbI anrOpUTM  JIeMCTBUM TMpPU  BBLITIOJIHEHUU 3alaHUM C  YUYETOM
TIOJTyueHus] HOBBIX 3HaHWW 00 M3yuaeMbIX OOBEKTax — BeIecTBax W Peakiusx,
OLIeHUBaTb COOTBETCTBME IIOJYYEHHOTO pe3y/bTaTa 3asB/eHHOW Lie/id, yMeHue
MCIO0/Tb30BaTh U aHAIM3MPOBATh KOHTEKCTHI, TIpe/jjlaraeMble B yCJIOBUM 3aZlaHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe TipeMeTHBIX pe3y/JbTaTOB II0 OCBOEHHWIO 00si3aTebHOTr0
Co/lep>KaHMsI, YCTAHOBJIEHHOTO JaHHOW efepanbHON paboueil MporpaMMor,
BbI/Ie/ISIIOT: OCBOEHHble O0yuarolIMMHCS HayyHble 3HaHHWS, YMeHUs U CIoCOoObI



JercTBUM, crenuduyeckue s IIpeAMETHOM o00mactT  «XUMHS», BHUIBI
JleATeJIbHOCTU 1O  T[IOJyYeHWID HOBOIO 3HaHWs, €ro HWHTepIipeTaLuy,
rpeoOpa30BaHKIO U MPUMEHEHUIO B Pa3/IMUHbIX YUeOHBIX U HOBBIX CUTYaI[UsIX.

K koHiy obyueHus B 8 Kiacce npefiMeTHbIe pe3y/ibTaThl Ha 0a30BOM YPOBHe

JOJDKHBI OTpaXkaTb C(hOPMHUPOBAHHOCTH ¥ 00yYaroIUXCsl YMeHU:

e PACKpbIBaTb CMBICJ OCHOBHBIX XMMHUECKUX TOHATHM: aTOM, MOJIEKYJIa,
XMMUUECKUH 3/1eMEHT, MPOCTOe BeIeCTBO, CJIO)KHOEe BeleCTBO, CMeCh
(ofHOpO/HAst M HEOAHOPOAHAs), BaJIeHTHOCTb, OTHOCUTE/IbHAsI aTOMHasi U
MOJIEKY/ISIDHasi Macca, KOJIMUeCTBO BelllecTBa, MOJIb, MOJSIDHas Macca,
MaccoBasi 0/s1 XUMUUeCKOTO 3/7ieMeHTa B COeJUHeHUU, MOJISIPHBIN 00BEM,
OKCH/[l, KUCJIOTQ, OCHOBaHWe, CO/b, 3JIEKTPOOTPHUILIATE/bLHOCTb, CTeleHb
OKHCJIeHUS, XUMHYeCcKasi peaklys, KJaCCU(PUKALUsl peaklui: peakiuu
COeIUHEHWs], peakLUX pa3/iOKeHWs, peakLuy 3aMelleHHus, peakLun
oOMeHa, 3K30- U SHAOTepMUUECKHe peakliu, TerioBoi 3¢ deKT peakiuu,
AP0 aTOMa, 3/JEeKTPOHHBLIM C/IOM aroma, aToMHasi OpOuTanb, PaAUyC
aToMa, XMMHUYecKasi CBsi3b, MOJISIpHAsi ¥ HeToJIsipHasi KOBaJIeHTHas1 CBS3b,
VIOHHasi CBfI3b, MOH, KaTMOH, aHWOH, PACTBOpP, MAacCOBas [0Js1 BellecTBa
(mpoLieHTHAast KOHL[eHTPAaL1s1) B PaCTBOPE;

e W/UIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3T TTOHSITHS MPU OMKMCAHUM BeELLeCTB U UX NpeBpallleHuH;

e UCMOJIb30BaTh XUMUWYECKYH0 CUMBOJIUKY [Ji1 COCTaB/ieHHsi (opMy
BEILeCTB U YPAaBHEHUM XMMHUYECKUX PeaKL1K;

e OIpeJieNiSTh BaJIEHTHOCTh aTOMOB 3/IEMEHTOB B OMHApHBIX COeUHEHUSX,
CTelleHb ~ OKHCJeHWs ~ 37IeMeHTOB B OWHApHBIX  COeJUHEHMSX,
TIPUHA//IEXKHOCTh BeLLeCTB K OMNpefeéHHOMY KJacCy COeAUHEHWU M0
dbopmynaMm, BHJ XUMHUUYECKOW CBsi3u (KOBajieHTHass U WOHHas) B
HeOpraHu4eCcKUX COeJIMHeHUsIX;

e packpeiBatb cMbica [lepuoguyeckoro 3akoHa [I. WM. MeHgeneesa:
JIeMOHCTPHPOBAaTh TOHUMAaHWe TePUOANYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MoJiokeHus B [leproguueckou cucreme,
3aKOHOB COXpaHEHUsI MacChl BeIeCTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO yUYeHUs1, 3aKOHa ABOra/ipo;

e ONUCBHIBATb W XapakKTepu3oBaTh TabmuHyo ¢opmy I[lepuoanueckoit
CUCTeMbl XMMHUUYECKHMX 3/IEMEHTOB: pa3/iuyaTb I[IOHATUS  «TJIaBHAs
noarpyrma (A-rpyra)» U «rnobouHas noArpymnma (b-rpymnmna)», mManbsie u
Oosbllie TIepUOAbI, COOTHOCHUTh 0003HaueHUs, KOTOpble WMEITCS B
Tabnuie «Ilepuoguyeckasi CuUCTeMa XUMUUecKuxX 3nemeHToB [I. U.
MeHzenieeBa» C UMCJIOBBIMU — XapaKTePUCTUKAMU CTPOEHHsI aTOMOB



XUMHUUECKUX 3/IeMEHTOB (COCTaB U 3apsifi spa, o0Illee YKCI0 3/IeKTPOHOB
Y pacripefie/ieHe UX 10 3/IeKTPOHHBIM CJIOSIM);

K/1acCU(UIMPOBaTh XUMUUECKUe 3/IeMEeHThl, HeopraHuuyeckre BeIllecTBa,
XUMUUecKrde peakiud (M0 UMCAy U COCTaBy YUaCTBYIOIIUX B peaki[uu
BeILleCTB, 110 TeryioBoMy 3(PdeKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOIMe XUMHUUeCKWe CBOWCTBA BeIleCcTB
pa3MUHbIX K/IaCCOB, MOJTBEPXK/1asi OMMCaHue TprMepaMy MOJIEKYISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PeaKIuii;

TIPOrHO3UPOBAaTh CBOMCTBA BEI[eCTB B 3aBUCUMOCTH OT MX KaueCTBEHHOTO
COCTaBa, BO3MOYKHOCTU TIPOTeKaHWs XUMHWUECKUX TpeBpallleHui B
Pa3MYHbIX YCIOBUSIX;

BBIUMCJIATb OTHOCUTE/IbHYIO MOJIEKY/SIPHYHO W MOJISIPHYIO  MacChl
BeII[eCTB, MAaCCOBYH) [IOJII0 XUMHYECKOro 3JjeMeHTa Ti0 (dopmyse
coeJJMHEHUsI, MaCCOBYIO ZIOJTIO BellleCTBa B PaCTBOpPe, TIPOBOAUTL PACUEThI
110 YpaBHEHHIO XUMUUECKOW peakiivuu;

TIPUMEHSITh OCHOBHBIE Orlepalid MbICTUTE/NbHON [lesTeTbHOCTU — aHa/Iu3
1 CUHTe3, CpaBHeHHe, 0000IeHHe, CHCTeMaTH3al[lio, KIacCHU(HKALIMIO,
BbIsIBJIeHWE TIPUUMHHO-CJIe[ICTBEHHbIX CBSI3eil — [jiss U3y4YeHWs] CBOWCTB
BEI[eCTB U XWMHWUECKMX peakIuii, eCTeCTBeHHO-HayyHble MeTO/IbI
Mo3HaHus — Hab/oieHne, W3MepeHue, MOJeIUPOBAaHUE, YKCTIePUMEHT
(peanbHBINM U MBICTIEHHBIN);

C/lefoBaTh ~ TIpaBWIaM  TI0/Ib30BaHUS ~ XMMWYECKOW  TIOCyiol U
nabopaTopHbIM 000py/lOBaHHWEM, a TakKKe TMpaBWwiaM oOpaileHus C
Bell[eCTBAMU B COOTBETCTBUU C WHCTPYKIUSMU 110 BBITIOJIHEHUIO
nabopaTopHbIX XWUMHWUECKHUX OIBITOB TI0 TIOJIy4eHHI0 U COOHMPAHUIO
ra3oo0pa3HbIX Bell[eCTB (BOAOpOJa W KHUCJIOPOZA), TPUTOTOB/IEHHUIO
pPacTBOpPOB C OMpeJeéHHOM MaCcCOBOM [I0/iel pacTBOPEHHOrO BeIeCTBa,
MIaHUPOBaTb U TPOBOAUTh  XUMHYECKHWe  SKCIepUMeHTbl  TIO
PAcCII03HAaBaHMIO PACTBOPOB IIe/Ioueli ¥ KUC/IOT C MOMOIIBI0 MHAUKAaTOPOB
(makmyc, deHondTanerH, METUIOPaHX U Jpyrue).

K koH11y o0yueHusi B 9 Kjiacce rnpeZiMeTHbIe pe3y/ibTaTbl HA 6a30BOM YpPOBHe
JO/DKHBI OTPa)kKaTh CPOPMUPOBAHHOCTh Y 00yUaroIUXCsl YMEeHU!:

pPacKpbiBaTb CMBIC OCHOBHBIX XUMHUYECKUX TIOHSTUM: XWMUUeCKUU
3jIeMeHT, aTOM, MOJeKy/a, WOH, KaTHUOH, aHWOH, MPOCTOe BeLecTBO,
C/IO’)KHOEe BeIleCTBO, Ba/IeHTHOCTb, 3J/IEKTPOOTPHILIATE/IbHOCTb, CTereHb
OKHCJIeHUS], XMMHUeCKasl peaklys, XMMHUUYecKasi CBsI3b, TEIJIOBOU 3¢ (eKT
peakiuv, MO/b, MOJIAPDHBIA  OOBEM,  pacTBOp,  3MEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3JIeKTPOJIUTUUECKasi [JUCCOLMalUsl, peaklUuy HOHHOTrO
oOMeHa, KaTa/iM3aTop, XWMHUUeCKOe paBHOBecuhe, oOOpaTHMble U



HeoOpaTUMble peakI[iH, OKHC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE DeaKIuH,
OKUC/IUTE/Ib,  BOCCTAHOBUTE/b,  OKWCJI€HWE U  BOCCTaHOBJIEHHUE,
a/uioTponusi, am(OTepHOCTh, XUMHUYeCKasi CBsi3b (KOBaj/ieHTHasi, MOHHas,
MeTaJ/ulnuecKasi), KpUCTa//IM4yecKasi pelléTka, KOppO3us MeTasljloB,
CT/IaBbl, CKOPOCTb XUMHYECKOW peakiuu, TMpeJesbHO [JOMyCTUMas
koHueHTpauus [TJK BewjecTsa;

W/UTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMMWUECKMX TIOHSATUM U
TIPUMEHSITh 3TU TIOHSATUS TIPYU OMTMCAaHUU BeIeCTB U UX MpeBpallieHu;
WCI0/Ib30BaTh XMMHUUYECKYI0 CUMBOJIMKY [Jisi COCTaBjieHUs (hopmyJi
BEILeCTB U YPAaBHEHUM XMMHWUYECKUX PeaKL1K;

ompe/ie/iATh BaJIEGHTHOCTb U CTeTeHb OKUCIEHUs XUMUYECKHUX 3/1EMEHTOB B
COeJMHEHHAX pa3/IMYHOrO COCTaBa, TIPUHAAJIEKHOCTh BeLIeCTB K
orpeJeséHHOMY K/acCy coefuHeHWW Mo ¢dopMmy/aaMm, BUJ XUMUUeCKOU
CBs3M (KOBajleHTHasi, WOHHas, MeTa/uIMueckas) B HeOpraHW4ecKux
COeJMHEHHUAX, 3apsi/i MOHA [0 XMMHUYECKOM (popMyse, XapakTep Cpebl B
BO/JJHbIX PACTBOPAaxX HEOPraHWYeCKUX COeJUHEHUH, TUIM KPUCTA//TMYeCKOn
PeLIEéTKY KOHKPETHOTO BellecTBa;

packpbiBaTh CMbICa [lepuoguueckoro 3akoHa [I. . MeHpeneeBa u
JIeMOHCTPHPOBaTh €ro I[OHMMaHWe: OIWChbIBaTh W XapaKTepu30BaThb
TabmmuHyto dopmy IleprognyuecKor CHCTEMbI XUMHUECKUX 3/IEMEHTOB:
pa3muuaTh TIOHATHS «TJlaBHasi MOATpyrma (A-rpynma)» U «1obodHas
noarpynna (b-rpynma)», Manbie U OGosbliie TepUOAbl, COOTHOCUTH
o003HaueHus1, KOTOpble WMEITCA B TIepUOJUYecKON Tabsuie, C
YUC/IOBBIMU ~ XapaKTepUCTUKAMM  CTPOEHUsI aTOMOB  XMUMHWYECKUX
3/ieMeHTOB (COCTaB W 3apsj siapa, oO0lee UWCIO 3/IEKTPOHOB U
pacripefiejieHMe UWX TI0 3J€KTPOHHBIM CJ0sIM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTU B WM3MEHEeHWU CBOMCTB 3/IEMEHTOB U UX COeJUHEHUU B
rpefiesiax MaJjiblX MEPUO/IOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS UX
aTOMOB;

K/1aCCU(ULIMPOBaTh XMMUUECKUe 3JIeMeHTbl, HeopraHu4yeckre BeIlecTBa,
XMMUUeCcKre peakiuu (M0 YKMC/Iy M COCTaBy y4YacCTBYIOLIMX B peakiuu
BeILleCTB, MO TeIyIoOBOMY 3((eKTy, M0 WU3MEHEHUIO CTeleHer OKUC/IeHUs
XUMUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAaTh) 00IIHe U crieluduueckrue XUMHUeCKHe
CBOMCTBA TPOCTBIX M CJIOKHBIX BeIleCTB, TMO/TBep)K/Jas OIKUCaHue
TpUMepaMu MOJIEKYJIIPHbIX W MOHHBIX YpaBHEHUW COOTBETCTBYIOLIUX
XHMMWYECKUX peaKI[ui;

COCTaBJ/IATb ypPaBHEHHUs 3J€KTPOJUTUYECKOM [AUCCOLMALUUA  KHUCIIOT,
11eJI0YeN U COJIed, MOJIHbIE U COKpAall|éHHbIe YpaBHEHHUs peakL[ii HOHHOTO



oOMeHa, ypaBHeHWs peaklyi, TMOATBEP)KIAIOIMINX CYI[eCTBOBaHUE
TeHeTUUYeCKOU CBSI3U MeX/y BelljeCTBaMU Pa3/IMYHbIX KIaCCOB,;
PaCKpbIBaTh CYIIHOCTb OKHC/IUTETHHO-BOCCTAHOBUTE/LHBIX — PeaKIvid
TIOCPe/ICTBOM COCTaBJ/IeHUS 3JIEKTPOHHOTO OaaHca 3TUX peakLui;
TIPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHWS,
BO3MOXXHOCTH TIDOTEKaHUsI XUMHUECKUX TIpeBpallleHuii B pa3/uyHbIX
YCJIOBUSIX;

BBIUMCJIATE OTHOCUTENbHYI0 MOJIEKY/ISIPHYIO ¥ MOJIIPHYIO  Macchl
BeII[eCTB, MAaCCOBYH) [IOJII0 XUMHYECKOro 3jeMeHTa Ti0 (dopmysie
coeJMHEHUsI, MaCCOBYIO ZIOJTIO BellleCTBa B PaCTBOpPe, TIPOBOAUTL PACUEThI
TI0 ypPaBHEeHUIO XUMUUECKOU peaKIvy;

cobsoaTh  TpaBWIa  [I0JIb30BaHUSI ~ XUMHUUECKOW  TOCYZ0ON U
nabopaTopHbIM  000py/ZOBaHMEM, a TakKXke IIpaBWia oOpaileHus C
BeIleCTBAMM B COOTBETCTBUM C MHCTPYKLUSIMH TI10 BBIOJTHEHHIO
nabopaTOpPHbIX XWMHUYECKUX OTBITOB TI0 TIOJYyYeHUI0O W COOMpaHHUIO
ra3o000pa3HbIX BelllecTB (aMMHaKa U YIJIeKUC/IOTO ra3a);

MIPOBOAIUTh  Peaki[MH, TOATBepKAAIoIle  KaueCTBEHHBbI  COCTaB
Pa3/IMYHBIX BeIeCTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOpU[-, OpoMuUJ-,
vuoauj-, KapboHat-, Qocdar-, cumukar-, cyab@ar-, TUIPOKCU[-UOHBI,
KaTUOHbI aMMOHMSI M HOHBI W3yUeHHBIX METa/UIOB, TIPUCYTCTBYHOIHE B
BO/IHBIX PacTBOpPaxX HEOPTaHUUECKHX BEIleCTB;

TIPUMEHSITb OCHOBHbIE OTlepal[ii MBICJIUTE/bHOM /leaTeTbHOCTH — aHa/ln3
U CUHTe3, CpaBHeHMe, 0000IIeHMe, CHUCTeMaTH3aluio, BbISBIEHHUE
MIPUYUHHO-C/Ie/ICTBEHHBIX CBsi3ell — [ji W3yueHUsi CBOWCTB BeLeCTB U
XUMHUUECKUX peakiiii, eCcTeCTBeHHO-HayuHble MeTOZbl TI03HAaHUS —
Hab/to/leHre, 1U3MepeHue, MOJie/TMpPOBaHue, SKCTepuMeHT (peasbHBIA U
MBbICJ/IEHHBIM).



TEMATUYECKOE IVNTAHUPOBAHUE

8 KJIACC
N Ko/muecTBouacos JJIeKTPOHHbIE
o
HanmMeHoBaHHepa3/e/i0B U (udposBbie)
n/ Bcer | KonrponbHbiepafor | IlpakTuueckuepadot
TeMIIPOrpaMMBbl oOpa3oBarTe/IbHBIEPECYp
I o bI bI
CbI
Pa3penl.IleppoHayaibHbIeXUMHUYECKHEIOHATHSA
Xumust — BakHast 00/1aCTh
. BubmoTeka [IOK
1.1 €CTeCTBO3HAaHUA U ITPAaKTUYECKOU 5 0.5 2
https://m.edsoo.ru/7f41837¢
JlesATeJIbHOCTH Ye/ioBeKa
Bbubmmoreka LIOK
1.2 BemectBa U XumMuuyeckuepeakmuu 15 1 1
https://m.edsoo.ru/7f41837¢
Wtoronopasgeny 20
Pa3pen 2.BakHei1Ide npe/CTaBUTe/Td HEOPraHUUECKHUX BelleCcTB
bubmioTeka 1IOK
2.1 Bosayx. Kucnopoa. ITonsitie 06 okcugax 6
ad POA A https://m.edsoo.ru/7f41837¢
bubmmoreka LIOK
2.2 Bopopoga.Ilonsitve o kuciorax U Consix 8 1 1
https://m.edsoo.ru/7f41837c
Bbubsmoreka LIOK
2.3 Bopa. PactBopel. [ToHsiTHE 06 OCHOBaHUSX 5 1 1
A p https://m.edsoo.ru/7f41837c
24 OCHOBHBIEK/IaCCBIHEOPraHUYeCKUXCoeJUHe 1 1 1 Bubmioreka IIOK
’ HU https://m.edsoo.ru/7f41837¢
Wtoronopasgeny 30

Pa3pen 3.Ilepuoanueckuii 3akoH u Ilepuoanueckas cucreMa XuMuueckux 3/1eMeHTOB [I. 1. MeH/eneeBa. CTpoeHHeaToMOB.

X¥MMHUYeCKasACBA3b. 0KI/ICJII/ITEJII)HO-BOCCTaHOBI/ITEJIbeIepeaKl.[I/II/I




[Tepuoaunueckuii 3aKoH U [Teproanueckas
3.1 chcTeMa XUMHAUeCcKux sieMeHToB /. 1 7 Bubmmorexa OK
) T https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHreaTomMa
39 XrmMmuueckas CBs3b. OKUC/IUTEIbHO- 8 1 bubmioreka LIOK
' BOCCTAaHOBUTEJ/IbHBIE peakLiun https://m.edsoo.ru/7f41837c
bubmoreka IIOK
n 1
TOronopasAey > https://m.edsoo.ru/7f41837c
bubmoreka IIOK
1
PesepsHoeBpems 3 https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68 55

I[TPOI'PAMME




9 KV/IACC

N KonuuecTrBouyacoB J/IeKTPOHHbIE
o
HanmMeHoBaHMepa3/e/ioB U (udposBbie)
n/ Bcer | KoHTpo/ibHBIEpado IIpakTHueckuepado
TeMIIPOrpaMMbI oOpa3oBare/IbHBIEPeCYp
1 0 ThI ThI
ChI
Pa3pen 1.BenjectBo U xXuMn4yecKue peaknju
11 [ToBTOpeHUe U yriybieHre 3HAaHUN : 1 Bbubmioreka IIOK
' OCHOBHBIX pa3/e/oB Kypca 8 Kjiacca https://m.edsoo.ru/7f41a636
1o OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPea 4 bubmmoreka IIOK
' KLU https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUUECKast JUCCOLaLUS. 8 1 1 bubmoreka IIOK
' XUMHyeckue peakLjuu B pacTBopax https://m.edsoo.ru/7f41a636
Wrtoronopasgeny 17
Pazpgen 2.HemeTa/uibl M UX COeUHEHMS
51 OO0111ast XxapaKTepUCTUKa XUMUUECKUX 4 1 Bubmoreka IIOK
’ sneMeHTOB VIIA-rpymmsl. ['aoreHsl https://m.edsoo.ru/7f41a636
OO0111ast xapaKTeprUCTUKa XUMUUYECKUX
2.2 snemeHTOB VIA-rpymmsl. Cepa u 6 Bubmmorexa T[OK
’ i PYTTIBL -€p https://m.edsoo.ru/7f41a636
eécoeJUHEHUS
OO6111ast XxapaKTeprUCTUKa XUMUUYECKUX
2.3 sneMeHTOB VA-rpynmnsl. A3oT, dochop u ux 7 1 Bubmmorexa OK
' PYTHIRL: ’ P https://m.edsoo.ru/7f41a636
CcoeJMHeHUsI
OO011jas1 XapaKTePUCTUKA XUMUUECKUX
2.4 snemeHTOB [VA-rpymmsl. Yriepog u 8 1 2 Brbmorexa [JOK
) . Py ) oA https://m.edsoo.ru/7f41a636
KPEeMHUU U UX COeIMHEeHUsT




Nroronopasgeny 25
Pazgen 3.MeTa/iibl U UX COeJUHEHUS
N bubmoreka LIOK
A 4
3 ObmecsoiicTsameraios https://m.edsoo.ru/7f41a636
. bubmoteka LIOK
3.2 BakHeliiiivie MeTanibl U UX COeUHEHUS 16 httns://m.edsoo /7412636
WNtoronopaszgeny 20
Pa3pen 4. Xumus 1 oKpyxarwujas cpeja
4.1 BeiiectBa ¥ MaTepualibl B )KU3HU UeI0BEKA 3 Bubmmorexa OK
’ H p https://m.edsoo.ru/7f41a636
WNrtoronopaszgeny 3
Pe3epBHOEBpeMs 3 Bubmmorexa OK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME







ITIOYPOYHOE IVNTAHUPOBAHUE

8 KJIACC
No KonunuyecrBouacoB
araus OnexkTpoHHbIeNU(PPOBBLIEOOPa30B
n | Temaypoka Bc KoHTpo/ILHEI IIpakTHUYecKHu A y P macpp P
yeHus! are/bHbIEpPeCypChI
/ ero | epaGoThI epaboThI
n

1 [Ipegmet xvimuu. Ponb xumuu B 1 05.09.202 bubmmoreka LIOK
JKU3HU 4yesioBeKa. Tesa v BellleCTBa 3 o https://m.edsoo.ru/ff0d210c
[TonaTue 0 MeTOZiaX IO3HAHNS B Bub OK

2 | xumum 1 0.5 07.09.202 | Promiorexa I

https://m.edsoo.ru/ff0d227e
CrapToBast KOHTpOJIbHast paboTa 3
[MpakTrueckast pabora Ne 1

3 «Hp.z'iBI/ma paboTkI B T1abopaTopuu U 1 ! 12.09.202 bubnmoteka LIOK
NIpUéMBbI 00OpalteHus ¢ 3 https://m.edsoo.ru/ff0d23dc
nabopaTOpHBIM 0060pyI0BaHUEM»

q .

4 UCThIE BelecTBa U CMeCcH § 1 14.09.202 Bbubmoteka LIOK
Crioco0blI pa3zienieHust cMecei 3 https://m.edsoo.ru/ff0d26ca
[MpakTrueckas pabota Ne 2 Bu6 LIOK

nboTeka

5 P % 1 1 19.09.202
«HAACIICHIE CMecep}, (Ha npumepe https://m.edsoo.ru/ff0d28c8
OUYMCTKY MIOBAPEHHOW COJIN)» 3

6 ATOMBI ¥ MOJIEKY/JIbI 1 21.09.202 Bubmmorexa [JOK

3 https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKUe 37IeMeHTbl. 3HaKU 1 26.09.202 | Bubmumoreka [JOK




(CMMBOJIBI) XUMHUYECKUX 37IEMEHTOB 3 https://m.edsoo.ru/ff0d2be8
bubmoreka IIOK
I1 28.09.202
8 POCTBIE 1 CTIOMHPIE BEMecTsa 3 https://m.edsoo.ru/ff0d2a6c
bubmioreka LIOK
) .10.202

J AATOMHO-MOJIeKy /IApHOEY eHHe 23 0.20 https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSIHCTBA COCTaBa

10 | BewecTs. Xumuyeckasi hpopmyiia. 05.10.202 bubmmoreka LIOK
BasileHTHOCThaTOMOBXUMUYECKUXIJIe 3 o https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHOCHUTe/IbHAs aTOMHas Macca. Buf OK

11 OTHOCHUTe/bHAsS MOJIeKY/IsIpHast 10.10.202 nomorexa L

https://m.edsoo.ru/ff0d323c
Macca 3

1 MaccoBasi 107151 XUMHUY€eCKOT0 12.10.202 bubmmoreka LIOK
3J/IeMeHTa B COeJUHeHUU 3 https://m.edsoo.ru/ff0d350c
K . Mons.

13 0JIM4YeCTBO BelecTBa. Mosb 17.10.202 Bbubmoteka LIOK
MounsgpHast macca 3 https://m.edsoo.ru/ff0d5230
du3nyeckue eckue eHus.

14 HU3HYeCKre ¥ XMMHUUeCKHe sIB/IeHUSs 19.10.202 bubnuoreka LIOK
XuMHUUYecKasi peakius 3 https://m.edsoo.ru/ff0d37fa

15 IIpu3Haku u YCJIOBI/IFi [IpOTeKaHUsA 24.10.202 bubmoreka LIOK
XUMUUECKUX peakLuu 3 https://m.edsoo.ru/ff0d3a16

16 3aKOH COXpaHeHHs MacCChl BellleCTB. 26.10.202 | Bubmmoteka LJOK
XuMunyeckue ypaBHeHUs 3 https://m.edsoo.ru/ff0d3b88




BrIuricneHust KoJinueCcTBa, MacChbl

bubmioreka LJOK
17 BelllecTBa I10 ypaBHEIU{I/IHM 07.11.202 https://m.edsoo.cu/f0d5708
XAUMUUYECKUX peakLun 3 :
Knaccudukarusi Xummueckux
18 eakL1K (CoeMHEeHNs], Pa3/I0yKeHH s 09.11.202 Bubmaorexa [IOK
beaxh A P ’ o https://m.edsoo.ru/ff0d3f34
3aMelrjeHusi, 0OMeHa) 3
M. B. JIoMOHOCOB — yUéHBIN- Bu6 LIOK
nbnoTeka
19 . 14.11.202
FHIMKTIONEAMCT 0606?eHHe " https://m.edsoo.ru/ff0d40c4
cucTeMaTH3aLys3HaHUM 3
20 KontponbHas pabora Nel o Teme 16.11.202 Bbubmoteka LIOK
«BellecTBa U XUMUYECKHE PeaKLIuv» 3 o https://m.edsoo.ru/ff0d4290
Bo3gyx — cmecs raszos. Cocras Bub LOK
nbnioreka
21 .K — A1,
BO3AyXa. RUCTOPOA —= S/EMEHT 1 21.11.202 https://m.edsoo.ru/ff0d448e
npocToe BelecTBo. O30H 3
dusnueckre U XUMUUeCKre
oy CBOMCTBa KMCJIOpPO/ia (peakLyu 93.11.202 bubmoreka [IOK
OKUC/IeHUs1, TOpeHue). 3 https://m.edsoo.ru/ff0d4614
ITonsiTeoboKCHAAX
Crioco6blI 1oJTyueHust KUCI0po/ia B
23 | nabopaTopuu U MPOMBIIITIEHHOCTH 28.11.202 Bubmorexa [JOK
patop P ' T https://m.edsoo.ru/ff0d497a
[TprMeHeHUEKUCIOPOa 3
TennoBoit 3pPekT XuMHUuecKou
24 peakiuy, IoHATHE O 30.11.202 bubmuoreka LIOK
TEePMOXHUMUYECKOM YpaBHeHUH, 3K30- 3 https://m.edsoo.ru/ff0d4790
Y 5HJJ0TePMUYECKUX peakLUsIxX
25 | Tonnueo (HedTb, yroyb U MeTaH). bubmoreka LIOK
3arpsi3HeHHe BO3/lyXa, CTIOCOOBI ero 05.12.202 | https://m.edsoo.ru/ff0d4c4a




TipeJIoTBpaLL[eHUsI

[MTpakTrueckas pabota Ne 3 o Teme

26 | «IlomyueHue u cobupaHue 07.12.202 Bubmaorexa [IOK
. https://m.edsoo.ru/ff0d4ae2
KWCI0pO/ia, U3yueHre ero CBOMCTB» 3
97 Bogopoa — snemeHT U ripocToe 12.12.202 bubmmoreka IIOK
BelecTBo. HaxoxeHue B pUpoze 3 o https://m.edsoo.ru/ff0d4dd0
dusnyeckre U XMMUUECKHe Eub LIOK
8 nbmoTeka
28 | CBOWCTBA BOJOPOAA. 14.12.202 https://m.edsoo.ru/ff0d4dd0
[IpumeHneHveBOgOPOAA 3
bubmioreka LJOK
29 [TonsiTHe 0 KMCIOTax U COJIAX ;9.12.202 https://m.edsoo. rw/f0d50d2
30 Crioco6bI To/TyueHHst BOZIOPO/ia B 1.12.202 bubmuoreka LIOK
nabopaTopuu 3 https://m.edsoo.ru/ff0d4dd0
[MpakTrueckas pabota Ne 4 1o Teme Bub LIOK
nbMoTeKa
1 A2.
3 «ITonmyuenue u co(jnpaHHe BOJZIOpOJa, 26.12.202 hits:/m_edsoo.r/FI0dA42
H3y4yeHue ero CBOMCTB» 3
1 MornsipHbIii 00bEM ra3oB. 3aKOH 98.12.202 bubmoteka LIOK
ABorazpo 3 https://m.edsoo.ru/ff0d542e
Bbruncienust 06bémMa, KOTMUeCTBa Bub LIOK
nbmoTeka
33 09.01.202
BEMIECTBA ra3a 1o €ro HBBeCTHO}.VIy https://m.edsoo.ru/ff0d55a0
KOJINYeCTBY BelllecTBa WK 00bEMY 4
Beruriciienusi 06 EMOB ra3oB 110
34 ABHEHMIO PeaKI[MH Ha OCHOBE 11.01.202 1 brbmorexa [OK
P peakd 4 https://m.edsoo.ru/ff0d5708

3aKO0HA 00BEMHBIX OTHOILIIEHUH ra30B




du3nyecKkue U XUMHUYeCcKre

bubmioreka LIOK

35 16.01.202
CBOKMCTBA BO/IbI 4 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHwuil. [ToHsiTHe 006 18.01.202 bubmoteka LIOK
UHAUKATOpax 4 https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuresb.

37 HacelirieHHble ¥ HeHachIIlleHHble 93.01.202 Bbubmoteka LIOK
pactBopbl. MaccoBasi [j0/1s BelljeCTBa 4 R https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[MpakTrueckas pabota Ne 5 o Teme

o «HpHFOTfJBJIe?I/Ie paCTB(\)JpOB C } 75.01.202 bubmoteka LIOK
oIrpezie/IEHHOU MacCOBOU [10J1er 4 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BellecTBa»

39 KontponbHast pabora Ne2 1o Teme 30.01.202 Bbubmoteka LIOK
«Kucnopoa. Bogopog. Boga» 4 https://m.edsoo.ru/ff0d6342

40 OkcuApbl: coCTaB, KiaccuduKalus, 01.02.202 bubmioreka LIOK
HOMEHK/IaTypa 4 https://m.edsoo.ru/ff0d664e
[TosyueHre U XMMHUeCKHe CBOMCTBA Bus OK

41 KUC/IOTHBIX, OCHOBHBIX U 06.02.202 nomorexa I

https://m.edsoo.ru/ff0d664e

amM(bOTepHBIX OKCU/IOB 4
O : s

42 CHOBAHUSI: COCTaB 08.02.202 bubnuoreka LIOK
KaccudurKalys, HOMeHK/IaTypa 4 https://m.edsoo.ru/ff0d67ca

43 [TonyueHue 1 XMHUUeCKHe CBOMCTBA bubmoreka [IOK
OCHOBaHUM 13.02.202 | https:/m.edsoo.ru/ff0d67ca




Kucnotsl: cocras, KJIaCCI/I(I)I/IKaLII/IH,

bubmoreka IIOK

44 15.02.202
HOMEHK/IaTypa 4 https://m.edsoo.ru/ff0dfee?
[Tonyuenue eCcKre CBOWCTBa
45 JlydyeHue U XMMUUeCcKre CBOMCTB 20.02.202 bubmoteka LIOK
KUC/IOT 4 https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMeHK/IaTypa,
46 Cnocoé:l) H'E([)JI q)eHI/IH XI/IMI/IHZ(IZ)KI/IG 22.02.202 Bubmaorexa [IOK
N y ’ o https://m.edsoo.ru/00ad9474
CBOKMCTBA 4
[TpakTryeckast pabora Ne 6.
47 Pelienune skcniepuMeHTanbHBIX 337,34 27.02.202 Bbubmoreka LIOK
o TeMe «OCHOBHBIE K/1aCChl 4 https://m.edsoo.ru/00ad9b7c
HeOpraHUuueCKux CoeJJMHeHUN»
I'eneTnueckas cBsi3b Me
48 KJlaccaMy Heo raHquc:;E;y 29.02.202 Bubmmorexa [JOK
. P o https://m.edsoo.ru/00ad9a50
COeIMHEHUM 4
O606111eH1E
49 II[eHre U ) 05.03.202 bubnuoreka LIOK
CUCTeMaTU3alUA3HAaHUN 4 https://m.edsoo.ru/00ad9cb2
KonTtposnbHast paborta Ne3 1o Teme Bu6 OK
50 "OCHOBHBI€ KJ/IaCCbl HEOPraHUYeCKUX 07.03.202 nonmorexa L
. https://m.edsoo.ru/00ad9ela
coeTMHeHUM " 4
[TepBbie MOMBITKY KIaCCU(PUKALUU
bubmioreka LIOK
51 XVMHUYeCKUX 371eMeHTOB. IToHsATHe 0 12.03.202
https://m.edsoo.ru/00ad9ffa
TPYIIax CXO4HBIX 3/IEMEHTOB 4
52 [TeproanruecKuii 3aK0H U bubmioreka LIOK
ITeprogyueckas cucrema 14.03.202 | https://m.edsoo.ru/00ada52c




XUMUUeCKUX 3emeHToB [. U.

4
MeHpeneeBa
bubmoreka LJOK
53 19.03.202
Hleproaet, rpymirbl, MOATPYITL! 4 https://m.edsoo.ru/00ada52c
C .C
54 TpoeHve aToMOB. COCTaB aTOMHBIX 91.03.202 Bbubmoteka LIOK
snep. M3orormnsl 4 https://m.edsoo.ru/00ada342
CTpoeHue 3/IeKTPOHHBIX 000/10UeK
. bubmmoreka LIOK
55 aToMOB 3/1eMeHTOB [lepuoanueckou 02.04.202
https://m.edsoo.ru/00ada6bc
cucremsl /1. 1. MenzeneeBa 4
XapakTepucTHKa XUMUUECKOTro
56 3/IeMeHTa Mo erf) TI0JIOKEHUTO B 04.04.202 bubnuoreka LIOK
ITepnopnueckou cucreme /. U. 4 https://m.edsoo.ru/00ada824
MengesneeBa
3Hauenue [leprogrueckoro 3akoHa
57 [J1S1 pa3BUTHS HAyKU 1/1 HpuaKTI/IKI/I. . 09.04.202 bubnuoreka LIOK
N. MenpienieeB — yuéHbIH, rejaror U 4 https://m.edsoo.ru/00adaS6e
rPaKJaHHH
58 OJIEKTPOOTPHLIATEIbHOCTbATOMOBXHU 11.04.202 bubmoreka LIOK
MUYEeCKUX3/IeMEeHTOB 4 https://m.edsoo.ru/00adaab8
59 NoHHasxumrueckasicBsi3b 16.04.202 Bubmaorexa [IOK
4 https://m.edsoo.ru/00adac34
60 KoBasieHTHaso1sIpHassXUMUYeCcKasic 18.04.202 | Bubmumoreka IIOK
BSI3b 4 https://m.edsoo.ru/00adaab8
61 KoBaneHTHasHenoJ/ipHasiXxuMuyecKa 23.04.202 | Bbubmumoreka LJOK




SACBA3b

https://m.edsoo.ru/00adaab9

[TpomexxyTouHasi aTTecTalus B

62 (hopMe UTOrOBOI KOHTPOJILHOM 1 25.04

paboThl.
bubmmoreka IIOK

63 (CTereHEOKHC IeHH S 1 02.2024 https://m.edsoo.ru/00adae28
Oxuc/resbHO-

64 BOCCTaHOBUTE/IbHbIepeaKL[UN. 1 07.05.202 bubnuoreka LIOK
Oxuc/vMrenn 1 BOCCTAaHOBUTEIN 4 https://m.edsoo.ru/00adb076
KonTponbHast pabota Ned 1o Teme

65 «CTpoeHue aToma 1 L Bubmmoreka LIOK

P ' 4.05.2024 | https://m.edsoo.ru/00adb076
XUMHYeCKasiCBSI3b»

66 3akperuieHue 110 TeMe «XUMHUYecKast 1 1 1 Bbubmoteka LIOK
CBS3b» 6.05.2024 | https://m.edsoo.ru/00adb486

67 O6o0061eHre ¥ cucTeMaTH3arys 1 2 bubmmoreka [IOK

3HaHWM 1.05.2024 | https://m.edsoo.ru/00adb33c

68 O6o6LHeH1/1e Y CHCTeMaTu3aLus { 93.05.202 Bubmoteka LIOK

3HaHUM 4 https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 5 g

I[TPOI'PAMME




9 KV/IACC

No KonnyecrBouacos
Bc aTaus3 dnekTpoHHBIENM(POBBLIEOOPaA30
n | Temaypoka Kontposbnsl | IIpakTHUueck A y P mabp P
er YyeHHs BaTe/IbHbIEPeCcypChbl
/ epaboThI nepaboThI
- 0
[Tepuoanueckuii 3akoH. [Tepruoanueckasi
bubmoreka [JOK
1 cHhCcTeMa XUMUYEeCKUX 37eMeHToB /1. U. 1 05.09.20
https://m.edsoo.ru/00adb59e
MenpeneeBa 23
3aKOHOMEpPHOCTH B M3MEHEeHHH CBOUCTB
3} Bbubmoteka LIOK
2 XMMUUYECKHX 3/IEMEHTOB MEePBbIX TPEX 1 06.09.20
https://m.edsoo.ru/00adb6b6
TIepUO0B 23
3 Knaccudukaiys 1 HoMeHK/1aTypa 1 12.09.20 bubnuoreka IIOK
HEOPraHUYeCKHX BeIIeCTB 23' ) https://m.edsoo.ru/00adb7e2
4 Buibl XUMUYeCKOM CBSI3U U TUTIbI 1 13.09.20 bubnmoreka LIOK
KPUCTA/ITMUECKUX PEIIETOK 23’ ' https://m.edsoo.ru/00adbac6
KontposnpHast pabota Nel o Teme
5 «[ToBTOpEHue U yriaybieHre 3HaHUMA 1 1 19.09.20
OCHOBHBIX pa3/e/ioB Kypca 8 kacca» 23
6 Knaccudukaiys XuMUuuecKux peakiyi 1 20.09.20 bubmoreka [IOK
TI0 Pa3/IMYHBIM MTPHU3HAKaM 23' ' https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUUECKON Eub OK
7 peakuyu. [IoHATHe O TOMOTeHHbIX U 1 26.09.20 nommorexa L
https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLUsaxX 23




[ToHsITHE 0 XUMUUECKOM PaBHOBECHHU.
@akKTopbI, BAUSIOLIME Ha CKOPOCTh

bubnuoreka IIOK

8 N 27.09.20
XUMUYECKOU peakliu U IMOJI0KeHue 2 https://m.edsoo.ru/00adc28c
XUMHUUECKOT0 PABHOBECHS
9 OxkucTenbpHO- 03.10.20 bubnuoreka IIOK
BOCCTaHOBUTeJIbHbIepeakLIuu 23' ) https://m.edsoo.ru/00adcade
Teopust 3/1eKTPOIUTUUECKOU Bub 1OK
nbnMoTeka
10 npuccoryanyu. CHIbHBIE U c1abbie 04.10.20 httos://m.edsoo.r/00aded6s
3/IEKTPOJIUTEI 23 :
. bubmoreka LJOK
10.10.2
11 VonHbIeypaBHeHHAPeaKLHiH 22 0.20 https://m.edsoo.ru/00add448
XuMHUecKre CBOMCTBA KUCJIOT U Bub OK
12 | ocHOBaHUI B CBeTe Mpe/ICTaB/IeHUHN 00 11.10.20 nomorexa L
. https://m.edsoo.ru/00add5d8
3/IEKTPOIMTUYECKOU JUCCOLAaLIiU 23
XuMuryeckue CBOMCTBA COJiel B CBeTe
13 | mnpexcTaBieHui 00 I€KTPOUTAYECKOM 17.10.20 Bubmorexa [JOK
ped P o https://m.edsoo.ru/00add8b2
JUCcoLMaln 23
. bubmoreka LJOK
18.10.2
14 Howsthe o ruaposmsecornei 22 0.20 https://m.edsoo.ru/00add9d4
bubmoreka LIOK
1 % 24.10.20
5 | OO6obreHne u cucTeMaTH3aUsI3HAHUN - httos://m_edsoo.r/00addd12
16 [TpakTrueckast pabota Ne 1. «PereHue 95.10.20 bubnuoreka IIOK

SKCIIeprUMEeHTA/IbHBIX 3a/au»

23

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




KonTposnbHas paboTa Ne2 110 Teme

bubnuoreka IIOK
. 07.11.20
17 | «3nekTposuTUYeCcKas JUCCOLMALIUS https://m.edsoo.rw/00addecO
XuMHnyeckrepeakLii B PaCTBOpax» 23 :
OO0111as1 XapaKTepPUCTHKA ra/loreHOB.
18 | XuMuHueckue CBOWMCTBa Ha MpUMepe 08.11.20 Brbmorexa [JOK
puMep o https://m.edsoo.ru/00addfe2
XJjiopa 23
Xnoposogopog. CossiHast KUC/IOTa,
19 XI/IMqucfHE CiOﬁCTBa rojyueHue 14.11.20 Bubmorexa [JOK
’ Y ’ T https://m.edsoo.ru/00ade104
IIpUMeHeHue 23
[TpakTuyeckas pabora Ne 2 1o Teme
20 | «[lonyyeHue COTHOU KMC/IOTHI 15.11.20 Bubmorexa [JOK
y ) N ’ o https://m.edsoo.ru/00ade348
u3yuyeHue eé CBONCTB» 23
BbruriciieHusi o ypaBHEHUSIM
21 XUMUYECKUX pPeakLy, eCc/iv OJUH U3 21.11.20 Bubmorexa [JOK
peaKtyd, A o https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe 23
99 OO0111ast XapaKTepHUCTHKA 37IEMEHTOB 99.11.20 bubmoteka LIOK
VIA-rpynrsl 23' ' https://m.edsoo.ru/00ade64a
AnyoTponHbie MoU(UKALIUN CePBI.
23 | Haxo ; eHue ce IflL I/ICbEé c:e I/IHel:})II/Iﬁ B 28.11.20 Bubmorexa [JOK
A P U,/I[ o https://m.edsoo.ru/00ade64a
rpupoge. XuMHUyeCKrieCBouCTBacepbl 23
24 CepoBojiopo/i, cCTpoeHue, hu3nueckrie u 99.11.20 bubmoreka [IOK
XUMHYEeCKHe CBOWCTBA 23' ' https://m.edsoo.ru/00ade802
Oxkcugsl cepbl. CepHast KMC/IOTA,
25 | ¢u3nyeckre U XUMUUeCKHe CBOMCTBA 05.12.20 Bubmorexa OK
’ o https://m.edsoo.ru/00adea28
TIpUMeHeHue 23
26 | XwuMmuueckue peakliyy, jexxaljyie B 06.12.20 | Bbubmoteka LIOK




OCHOBE€ IMPOMBIIIJIEHHOT' O criocoba
Moj1iyueHud CepHOﬁ KHC/IOTHBI.

. 23 https://m.edsoo.ru/00adec8a
XHWMHUUeCKOoe3arpsi3HeHUeOKPY KaroLLenc
pebICoeJMHEHUSIMUACEPDI

57 BoIuric/ieHre MacCOBOM /1011 BbIX0O/la 12.12.20 bubmmoreka IIOK
MPOJYKTa peakLiuu 23 https://m.edsoo.ru/00adec8a
OO0111ast XapaKTeprUCTHKa 371eMeHTOB VA-

)8 rpymnmsl. A30T, pacripocTpaHeHue B 13.12.20 bubmoreka LIOK
npupoge, ¢pusnyeckre U XUMUUECKHe ) 3' ' https://m.edsoo.ru/00adeea6
CBOMCTBA

79 AMMHUaK, ero ¢pusnyecKkre U XuMuJyecKue 19.12.20 bubmoreka LIOK
CBOWCTBA, M0JIyUeHre U [IpUMeHeHue ) 3' ) https://m.edsoo.ru/00adf004
[MpakTryeckasi pabora Ne 3 1o Teme

30 | «ITonyyeHue ammuaka, U3yueHue ero 20.12.20 Bubmaorexa [JOK

. Y Y o https://m.edsoo.ru/00adf180
CBOVCTB» 23

31 A30THas KUC/OTa, eé (hrusnueckue 1 26.12.20 bubnuoreka IIOK
XUMHUUECKHe CBOWCTBA 23' ) https://m.edsoo.ru/00adf306
Vicnosib30BaHye HUTPATOB U COJIel
aMMOHUS B KaueCTBe MUHePa/IbHbIX Bu6 LOK

nbnmoreka

32 6 i. 27.12.20
YAOOPEHHMH . https://m.edsoo.ru/00adf518
XHUMHyeckoesarpsisHeHueOKpyKarolenc 23
peAbICoeIMHEHUSIMHA30Ta
®docdop. Oxkenp pocedopa (V) u

33 cbocg)o pHaH KI/I?JICcI))Ta (1)(1)1/[1)31/1('-1632&/16 u 09.01.20 Bubmmotexa IOK

P N o https://m.edsoo.ru/00adf68a
XAMUUECKHe CBOUCTBA, TTOTyYeH e 24
34 | MWcnonb3oBaHue PocdaToB B KauecTBe 10.01.20 bubnuoreka IIOK




MUHepaJIbHBIX YA00peHUH.

3arpsis3HeHUenpupoiHolicpebihochaTam 24 https://m.edsoo.ru/00adfc20
u
35 Yrnepog, pacripocTpaHeHue B IpUpoje, 16.01.20 bubnuoreka IIOK
¢bu3yecKre U XUMHUECKHe CBOMCTBA 24' ) https://m.edsoo.ru/00adfd9c
Oxkcuppl yriaeposa, ux pusuueckue u
3g | XUMHUeCKue CBOMCTBA. DKOJIOTMYeCcKHe 17.01.20 bubnuoreka LIOK
Mpo0OJIeMbI, CBSI3aHHBIE C OKCHIOM 24' ' https://m.edsoo.ru/00adfebe
yraepoza (IV)
37 | YrosibHas KUC/I0Ta U e€ Ccou 23.01.20 bubmmorexa OK
24 https://m.edsoo.ru/00ae006¢c
[MpakTuyeckas pabora Ne 4 110 Teme
38 "ITonyueHue yrjieKucaoro rasa. 24.01.20 Bubmioreka IIOK
KauecTBeHHast peakijiisi Ha KapboHaT- 24' ' https://m.edsoo.ru/00ae027e
HOH"
[TepBOHaUa/IbHBIE TIOHATHUS 00
bubmoreka LJOK
39 | opraHMuyecKux BelljeCcTBaxX Kak O 30.01.20
https://m.edsoo.ru/00ae054e
COeJIMHeHUSX yraepoa 24
. bubmoreka LJOK
40 | K 31.01.20
DEMFTHI 1 €TOCOSAMHCHIA 24 https://m.edsoo.ru/00ae080a
I[MpakTrueckast pabota Ne 5. Perienue
a1 3KCIIepUMeHTAa/IbHbIX 3a/jau 110 Teme 06.02.20 bubmoreka LIOK
«BakHeliIe HeMeTasuIbl U UX 24' ' https://m.edso0.ru/00ae0bf2
COeJJUHEHUSI»
42 | KourposbHas pabota Ne3 o Teme 07.02.20 | Bbubmoteka LIOK




«BakHel1111e HeMeTaslJIbl U UX

24 https://m.edsoo.ru/00ae0e18
COeZIUHEeHUSI»
OO0111ast XapaKTepHUCTHKa XUMHUECKUX
3/1IEMEHTOB — MeTaJlJIOB. Eub OK
43 MeTtanueckas CBsi3b M MeTa/l/TnyecKast 13.02.20 nomorexa I
. https://m.edsoo.ru/00ael103e
KpUCTa/uInJyecKas peréTka. 24
®u3nuecKruecBoCTBaMeTasl/ioB
XuWMHUUeCcKre CBOMCTBA METa/IJIOB. Bui6 OK
44 | DOneKTpPOXUMMUeCKUHW psifi HallpsDKeHUH 14.02.20 nommorexa L
https://m.edsoo.1ru/00ael1156
MeTaJlJIOB 24
OO0r1ue criocoObI TOTyueHUst METAJIIOB.

45 CnuiaBbl. Beluvc/ieHys o ypaBHEHUSAM 20.02.20 bubmoreka LIOK
XUMHUYECKUX peaklyi, ec/ivi OJUH U3 24' ' https://m.edsoo.ru/00ae1156
peareHTOB COZlepKUT NPUMeCH

bub
46 | IloHsTue 0 KOppPO3MKMMeETA/IOB 21.02.20 nomoteka HOK
24 https://m.edsoo.ru/00ae1278
b K
47 [[TemoyHBIEMETAJTBI 27.02.20 nbmaotexa LO
24 https://m.edsoo.ru/00ae14b2
bubmoreka LJOK

48 Okc OKC a a 28.02.20

KCUABL M TUADOKCIART HATPUA M KA 24 https://m.edsoo.ru/00ae14b2
e/I0UHO3eMeJ/IbHbIe MeTasl/lbl —

49 | H 1 05.03.20 bubmoreka LIOK
KaJIbLIUM U MarHuu 24 https://m.edsoo.ru/00ael5e8

50 Baxknetiiecoe IMHeHUsIKabLHSI bubmioreka LJOK

06.03.20 https://m.edsoo.ru/00ael5e8




24

51 | OG6obiieHure U cucTeMaTU3alUsI3HAHUH 12.03.20
24
£ JKéCTKOCTh BOJIBI U CITIOCOOBI eé 13.03.20 bubnmoreka LIOK
yCTpaHeHHUs 24 https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 1o Teme Bu 1OK
S i nbnioreka
53 JKECTKOCTH BOZIbI U METO/IbI eé 19.03.20 https://m.edsoo.r/00ae 1368
yCTpaHeHus" 24
54 | AmomuHuii 20.03.20 | brbmorexa LIOK
24 https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBa OKCHUJA U 02.04.20 | Bubmuoreka [IOK
TUZPOKCUA 24 https://m.edsoo.ru/00aelc64
bubmoreka IIOK
°6 | HKeneso 23'04'20 https://m.edsoo.ru/00ae1d86
57 OKcuibl, TUIPOKCUABI U conu xkene3a (1) 09.04.20 bubnuoreka IIOK
u xene3a (I1I) 24 https://m.edsoo.ru/00ae35e6
58 | OO6oOIeHMe U cucTeMaTH3al[UsI3HAHUN 10.04.20
24
[MpakTrueckast pabota Ne 7. Perienue
59 3KCIIepUMeHTAa/IbHbIX 3a/jau 110 Teme 16.04.20 bubmoreka LIOK
«BakHelIe MeTasIbl ¥ UX 24' ' https://m.edsoo.ru/00ae3de8

COoeMHEHU S




Brruricnenus mo YPdBHEHHUAM
XUMHUYEeCKHX peaKuHﬁ, eC/im OJUH U3
peareHToB [iaH B M30BITKe WU COEP>KHUT

bubnuoreka IIOK

60 17.04.20
[IpUMecCH. 24 https://m.edsoo.ru/00ae1750
BbIurcieHUsIMacCOBOMI0MUBBIXOJANPOT]
yKTapeakL1u
61 | OO6o0b1eHe U crUCcTeMaTHU3aLUs3HAaHUM 23.04.20
24
KontponbHast pabota Ned 110 Teme
62 «BakHeuIIMe MeTalJIbl U UX 24.04.20
COeJUHeHUs» 24
63 BewectBa 1 MaTepurasbl B NOBCeJHEBHOU 07.05.20 bubmuoreka LIOK
JKM3HU Ue/ioBeKa 24’ ' https://m.edsoo.ru/00ae3f50
64 XUMHUUeCcKoe3arpsi3HeHUeOKPY KaroILlemnc 08.05.20 bubmoreka IIOK
pefibl 24' ) https://m.edsoo0.ru/00ae4270
1
65 [TpomexxyTouHas arTectauus B opme 4.05.202 bubnuoreka IIOK
HUTOTOBOM KOHTPOJIbHOM pab0ThI 4' ' https://m.edsoo.ru/00ae4270
66 Posb XxvMuH B pellieHud 35KOJI0THYeCKUX 15.05.20 Bbubmoteka LIOK
rpobJiem 24' ) https://m.edsoo.ru/00ae0d0a
67 | O6o0IieHre U CUCTeMATHU3ALMs 3HAHUH 21.05.20 Bubmorexa [JOK
24 https://m.edsoo.ru/00adb33c
68 | O6o0IeHre ¥ cUCTeMaTH3alys 3HaHUH 3a 2 bubmmoreka IIOK
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AKijioHepHOe 00I11eCTBO
«3patenbcTBO «IIpocBelieHye»
» Xumus, 8 knacc/ Pyasuruc I'.E., ®enpaman @.I7., AKijoHepHOe 00I11eCcTBO

«3patenbCTBO «IIpocBelieHrie»

METOJNYECKUE MATEPUAJIBI IJ)I1 YUUTEJIA

Xwumust (6a30BbIi ypoBeHb). Peanmu3arus TpeboBannii @T'OC 0CHOBHOTO 0011[eT0
oOpa3oBaHusi: MeToAnuecKoe ocobue ass yuutess / KaBepuHa A. A., [Iuuyruxa
I'.B.; nofx pen.

I'. B. ITuuyrunoii. M. : ®T'BHY «MHCTUTYT cTpaTeruu pa3BUTHUs 00pa3oBaHus
PAO», 2022. 81 c.:

nJ1

IOIN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU
NHTEPHET

bubmmoreka 1IOK
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