MUWHUCTEPCTBO IIPOCBEILEHNSI POCCUIICKOI ®EJIEPAIIN

MunucrepcTBo odpa3oBanus benropopackoii od1actu

MYHMI[UTNIQ/TbHBIN paiioH «benropoackuii paiion» beropoackoii o6/1acTu

MOY «HoBocapoBckast COII «Teppuropus Yciexa»

PACCMOTPEHO COIMTACOBAHO YTBEPKIAHD
MeToAHUeCKUM 0ObLeIHHeHHeM
yuKTeneq

f'-"_.’._
‘ - %
pyW MO 3aMeECTUTENL UpeKTopa - JupekTop
(AL / Bonpapenxo U. A, / Nefenea E. 10. || "~ /Yepuobok O.B.

Mpotord Ne 1 . Fpukas Ne 282
ot “24” aBrycra 2023 . ot “24” aprycra 2023 . or “25” asrycra 2023 .

PABOUYASI IIPOTPAMMA
(ID 742758)

yueOHOro npeaMera « Xumus. ba3oBblii ypoBeHb»

Auist obyuatoruxcsi 8 - 9 KmaccoB



n. HoBocagoBnbiii 2023



ITOACHUTEJ/IbBHASA 3AITNCKA

[IporpaMma MO XWMHMM Ha YypOBHe OCHOBHOro o0iero o6pa3oBaHus
coCTaBlieHa Ha OCHOBe TpeOOBaHMII K pe3y/ibTaTaM OCBOEHUsS OCHOBHOM
obpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 0011[ero 00pa30BaHMs, TTPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha ocHOBe ¢enepaabHOM paboueii IpPOrpamMMmel
BOCTTUTAHHS M C YUETOM KOHIIETIIIUH TIPeIo/laBaHusl yueOHOro nmpeMeTa « XHUMUsH»
B 0Opa3oBarelbHBIX OpraHu3aiusax Poccuiickoii @emepariuy.

[IporpamMmma 10 XWUMWU [aéT TIpe/CTaBleHWe O lieasiX, oOIledl cTpaTeruu
oOyueHHsi, BOCIUTAHWS W pa3BUTHS OOydYalOIMMXCS CpeACTBaMM  yueOHOro
TIpeiMeTa, yCTaHaB/lMBaeT  00s3aTesibHOE  TPeMEeTHOe cofiep)KaHue,
TpeZlyCMaTpUBaeT pacripefie/ieHde ero 1o KjiaccaM U CTPYKTypUPOBaHUE TIO
pa3iesiaM ¥ TeMaM TIpOTpaMMbl TI0 XHMHH, OTIpefiesisieT KOIUYeCTBeHHbIe U
KaueCTBeHHbIe XapaKTepUCTUKU cofiep>KaHuUsl, peKOMeHTyeMY0
MOC/IeZIOBAaTe/IbHOCTh ~ M3YUeHWs]T XUMHM C  YYETOM  MEXKIPeAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3ei, JIOTHKA y4yeOHOro rmporiecca, BO3pPaCTHBIX
ocobeHHOCTelt  0OOydYaroOIIUXCs, OIpejenseT BO3MOKHOCTH TipegMeTa /st
peanu3aiiiyd TpeOOBaHWI K pe3y/bTaTaM OCBOEHHs OCHOBHOM 00pa3oBaTebHOM
TporpaMMbl Ha YPOBHE OCHOBHOTO 00I1jero obpa3oBaHus, a TakKe TpeboBaHUN K
pe3y/nbTaTaM o0yueHWs] XMMUU Ha YPOBHe Tieiel u3ydeHus TpefijMeTa U OCHOBHBIX
BUJOB yueOHO-TIO3HABaTebHOW [IesTeTbHOCTH O0ydaroierocsi 1o OCBOEHUIO
yueOHOTO COofiepKaHusl.

3HaHHWe XWMWUW CHY)KHUT OCHOBOW /it (OPMHPOBAHHWS MMPOBO33PEHMUS
oOyuarolierocsi, ero TMpe/iCTaB/eHW! 0 MaTepyuajbHOM eAUHCTBE MHUPA, Ba)KHYIO
ponb uWrparT (opMUpyeMble XHMUEH TIpe/CTaBleHUss O B3aWMOTIPeBpallleHHsIX
Hepruv M 00 3BOJIIOLMK BelleCTB B TMPHUPOZE, O MyTsIX pelleHus: ro0aabHbIX
1po0/ieM YCTOWUYMBOIO pa3BUTHS UeJIOBEUYEeCTBA — ChIPhEBOM, JHEpPreTHUeCKOH,
TIUILeBOU U 3KOJIOTHUeCKOM Oe30macHOCTH, MpobsieM 3/[paBoOOXpaHeHusl.

N3yyeHnre XuMuu:

CcrocoOCTByeT — peaju3al[id  BO3MOXKHOCTeM  /Jii  CaMOpa3BUTUS U
(hopMHPOBaHUs KyIBTYPhI INUHOCTH, e€ 0011[el ¥ PyHKI[MOHA/ILHOM rPaMOTHOCTH;

BHOCHUT BKJ/Iaj B (hOpMHPOBaHHE MBIIJIEHUSI ¥ TBOPUECKHMX CITOCOOHOCTeM
oOyJaroIuXxcsi, HaBBIKOB WX CaMOCTOSITe/IbHOM  yueOHOW  [lesiTeIbHOCTH,
JKCTIepUMeHTalbHbIX W HWCC/Ie[oBaTeNIbCKUX yMeHuW, HeoOXOAUMBbIX KakK B
TTIOBCEeTHEBHOM >KU3HM, TaK U B TIpode CCHOHA/TLHOM [1esITeTbHOCTH;

3HAaKOMUT CO CITel[U(HUKOM HAyyHOTO MbIIIIeHNs, 3aK/aJblBaeT OCHOBBI
1[e/TOCTHOTO B3I7IsI/Ia Ha eJMHCTBO TIPUPO/IbI U UesloBeKa, SIBJISIeTCSI OTBETCTBEHHBIM
3TaroM B (OPMUPOBAHUM eCTeCTBEHHO-HayUHOW rPaMOTHOCTH 00yUaroIuxcs;



criocob6cTByeT (hOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBEHHO--
HAay4HbIM 3HaHUSAM, K MPUPOJE, K Ue/IOBeKYy, BHOCUT CBOM BKJ/IaJ] B 9KOJOTMYECKOe
obpa3oBaHue 00yUaroIIXCs.

[laHHbIe HampaB/eHWs B OOyUeHWH XWUMHWU 00eCTIeUuMBArOTCS CIeI[UhHKON
cofep)kaHuss ~ ydueOHOro  mpeaMeTa, KOTOPBIM  SIBJISIETCS  T€AArordyeCcKH
aZlaNTUPOBAaHHBLIM OTpakeHHeM 0a30BOl HayKW XMMHHW Ha OTpeZie/IEHHOM 3Tarie eé
pa3BUTHSL.

Kypc XuMHHM Ha ypoBHe OCHOBHOTO 00I1iero oOpa3oBaHusl OpHEHTHUPOBaH Ha
OCBOEHHE O0yYaroIMMMCS CHCTEeMbI ITepBOHAUYAbHBIX IMOHATUM XUMWM, OCHOB
HEOpraHWYeCKOM XMMHUM UM  HEKOTOPbIX OTAENbHbIX 3HAYMMbIX TIOHSTHUH
OpraHhueCKoW XHMUH.

CtpykTypa cofiep>kaHusi TIpPOrpaMMbl MO0 XWMHWM C(OPMHUpPOBaHA Ha OCHOBE
CHUCTEMHOI0 ToAxoAa K eé u3ydeHuro. Copep)kaHue CKIaJbIBaeTCsl U3 CHUCTEMbI
TIOHATHUH O XMMHYECKOM 3/IeMEHTe U Bell[eCTBE U CUCTEMBI TTIOHATUM O XMMUYeCKOU
peakiiuu. OO6e 5TU CUCTeMBbl CTPYKTYpPHO OpraHuM30BaHbl [0 TPUHLIUITY
MOC/IeZIOBaTe/IbHOTO Pa3BUTUSI 3HAHWK HAa OCHOBE TeOPEeTHUYeCKUX Mpe/ICTaBlIeHUMN
pa3HOro yPOBHS:

- a@TOMHO-MOJIEKY/ISIPHOTO YY€HHS KaK OCHOBBI BCEr0 eCTeCTBO3HAHMS;

- [lepuoauueckoro 3akoHa /1. 1. MeH/jesieeBa Kak OCHOBHOI'O 3aKOHa XUMUUY;

- y4eHUs1 O CTPOEHUH aTOMa U XMMUUeCKOU CBSI3Y;

- TIpeAcTaB/ieHUd 00 3MeKTPOMMTHYECKOW AMCCOLMALIMM  BEIeCTB B
pacTBopax.

TeopeTrueckrde 3HaHWS PpACCMaTpPUBAIOTCSI HAa OCHOBE SMIUPUYECKU
T0J/Iy4eHHbIX U OCMBIC/IEHHBIX (DaKTOB, Pa3BUBAIOTCS MOC/e[0BaTeTbHO OT OHOTO
YPOBHS K ZIPYTOMY, BBITIOJHSSA (PYHKIMHM 0ObSICHEHUS 1 TIPOTrHO3MPOBAHMS CBOMCTB,
CTPOEHUSI U BO3MOXXHOCTEW TPaKTUUeCKOro TIPUMEHEeHUs U TIOTyUYeHUsT U3ydaeMbIX
BelLleCTB.

OcBoeHre TMporpaMMbl IO XWUMHUU  CIIOCOGCTBYyeT  (POPMHUPOBAHUIO
Tpe/iCTaB/eHNs] 0 XMMUYEeCKOM COCTaBJISIOLeM HaydHOM KapTUHBI MHpa B JIOTHKE
eé CMCTeMHOM TMpUPOAbI, L[EHHOCTHOIO OTHOLIEHUS K HayyHOMY 3HAaHUI0 U
MeTO/laM TO3HaHWS B Hayke. V3yueHuWe XUMHH TIPOMCXOJUT C MPUBJIEUEHUEM
3HAHUW W3 paHee U3yUeHHBIX Y4eOHBIX TMpeaAMeToB: «OKPYKalOIUii MUD»,
«buosnorus. 5-7 knaccbl» U «Pu3mka. 7 Kmacc».

[Ipy u3yyeHWH XUMWUMU TPOUCXOAUT (OPMHUPOBaHME 3HAHUM OCHOB
XUMHUYECKOM HayKu KakK 00/IaCTH COBPEMEHHOIO eCTeCTBO3HAHHS, MpaKTHUeCKOH
JleATeJIbHOCTU 4YeJioOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KY/BTYDBL.
3ajjaua yueOHOro TIpeMeTa COCTOMT B (HDOPMMPOBAaHWU CHCTEMbI XUMUUECKHX
3HaHUM — Ba)KHEUIIMX (paKTOB, MOHSITHUM, 3aKOHOB 1 T€OPeTUUeCKUX MOJIOKEeHUH,
JNOCTYIHBIX 0000IIIeHH MHPOBO33pEHUYECKOTO XapakTepa, s3blka HayKd, B



puoOIlleHNd K HayuyHbIM MeTOZaM TIO3HAaHWS TIpU W3y4YeHWM BeIIecTB U
XUMUYECKUX peaklyid, B (JOpPMUPOBAHUU U Pa3BUTHU TO3HABaTeIbHbIX YMEHUN U
WX TpUMeHeHMM B yuyeOHO-TIO3HaBaTelbHOM U yuyeOHO-HCC/Ie[0BaTe/IbCKON
JesiTe/IbHOCTH, OCBOEHHH TIpaBW/I Oe3ormacHoro oOpalljeHWss C BeljecTBaMH B
TOBCEeJHeBHOM >KH3HHU.

[Tpu u3yyeHUM XMMHUU Ha ypPOBHE OCHOBHOTO 00iriero o6pa3oBaHusl Ba)KHOe
3HaueHWe MprUoOpesn Takue 11e/1, Kak:

- (opMHpOBaHWE WHTE/JIEKTYaJbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camo00pa30oBaHUI0, COTPYAHAYECTBY, CaMOCTOSITE/IbHOMY TIPUHSATHIO peIleHuH,
CrIocOOHOM aflarTHPOBAThCS K OBLICTPO MEHSIFOIIUMCS YCJIOBHUSM >KU3HHY;

-  HarpaB/leHHOCTh O00ydyeHHWs Ha CHUCTeMaTuueckoe MpuoOIeHre
oOyuaroluxcsi K CaMOCTOSITeTbHOW T103HaBaTebHOW JesiTelTbHOCTH, Hay4YHbIM
MeTOoZlaM T103HaHUs, ()OPMHUPYIOIIIUM MOTHBAIMI0 W pa3BUTHE CIIOCOOHOCTEM K
XUMUWY;

- obecrieueHne yCIOBHH, CITOCOOCTBYIOIUX MPHOOPeTEeHHIO 00YyUarOII[UMUCS
OfbITa pa3HOOOpa3HoOl /eATeNbHOCTH, TMO3HAHWS M CAMOIO3HAHUS, KJTHOUeBbIX
HaBLIKOB (K/TFOUEBBLIX KOMIIeTeHI[Mii), MUMEIOIIUX YHUBepcaabHOe 3HaueHue [t
pa3/IMUHbIX BUIOB JleATeTbHOCTH;

- (dopmupoBaHre o0ieli (YHKI[MOHATBPHOW U  eCTeCTBeHHO-HayuHOU
IPaMOTHOCTH, B TOM UHCJIe yMeHUA OOBSICHATb U OLIeHWBaTh SIBJIEHUS
OKDY>KaloLero MHpa, MCI0Jb3ysl 3HAHUSI WU OIBIT, MOJyYeHHble TPU W3yYeHUH
XUMWH, TIPUMEHSTb WX TPH pellleHrH Tpo0sieM B TIOBCEJHEBHOM JKU3HU U
TPYZAOBOU J1eITeIbHOCTH;

- ¢opmupoBaHre y O0Oyuarol[uxcsi TYMaHUCTUUECKUX OTHOIIEeHUH,
TMOHUMaHHWs LeHHOCTU XUMHUYeCKUX 3HaHUM [T BBIPAOOTKH 3SKOJOTHUeCKH
1je/1leco00pa3HOro TOBe/leHHss B OBITY W TPYAOBOM JesTebHOCTU B  1LIeJIsIX
COXpaHEeHUs CBOETO 3/I0POBbSI U OKPY>Karolllel MPUPOTHON Cpeibl;

- pa3BUTHE MOTHBAI[MHM K 0O0yYeHHIO, CIIOCOOHOCTeM K CaMOKOHTDO/IIO M
CaMOBOCITUTAHWI0O Ha OCHOBe YCBOEHHsS 00Ilede/loBeueCKUX IeHHOCTeH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY Tpodusi ¥ HarpaB/IeHHOCTH [albHeuiero
o0yueHwusl.

OOiijee UYKCIO YaCOB, OTBEAEHHBIX [JI1 M3yUeHWs XUMHH Ha YpPOBHE
OCHOBHOTO 00111ero obpa3oBanusi, coctaBsieT 136 yacoB: B 8 kacce — 68 yacos (2
yaca B Helento), B 9 kmacce — 68 wuacoB (2 uaca B Hefenrw).
B pamkax oCBoeHMSsI [UCLMIUIMHBI MIPeyCMOTPEHBI CAeAYoIue TMpaKTuuecKue
paboThI:

8 KJ1acc
[TpakTnueckas pabora Ne 1 «[IpaBusa paboTel B ab0OpaTopyl W IIPHUEMBI
obpartieHus C nabopaTopHbIM obopyoBaHHEM (obyuatorrias)



[TpakTnueckass pabora Ne 2 «Pa3geneHwe cmeced (Ha IIpUMEpe OUYHMCTKU

TOBapeHHOU COJIN)» (TpeHMpOBOYHas)
[TpakTrueckass pabora Ne 3 mo Teme «[lonmyueHue M cobupaHue KHCIOPO/a,
V3y4yeHue ero cBoMcTB» (00yyUaroiias)
ITpakTnueckas pabora Ne 4 mo Teme «IlomyueHue W cobupaHHe BOJOPOJa,
H3yuyeHue ero CBOMCTB» (obyuarorrjas)
[Tpaktuueckas pabota Ne 5 1o Teme «IIpUroToBsieHre pacTBOPOB C OTpee/IEéHHOM
MaCCOBOU noneu PacTBOPEHHOTO BellleCTBa» (ouleHOYHas)
[Tpaktnueckass pabora Ne 6. PelleHre 3KcCriepUMeHTa/lbHBIX 33/jau TI0 TeMe
«OCHOBHBbIE KJ1aCChl HeopraHuyeCcKux COeJIJMHeHUI» (oLleHOUHas)

9 KJ1acc

[Tpaktnueckass pab6ora Ne 1. «PeleHne 3KCIIepUMEHTA/NbHBIX — 3a7jau»

(TpeHUpOBOYHas)
[Tpaktuueckas pabora Ne 2 1o Teme «[loyueHue COMSTHONM KUC/IOThI, U3yueHUe eé
CBOMCTB» (oueHouHas)
[TpakTrueckas pabora Ne 3 1o Teme «Ilo/slyueHHe aMMHakKa, H3yueHHE €T0
CBOMCTB» (oLieHOUHas)
[Mpaktnueckass pabora Ne 4 mno Teme '"[losyueHue YIJIEKMCIOrO Tasa.
KauectBeHHas peaxLys Ha KapboHaT-1oH" (ouieHOYHas)
[Tpaktnueckass pabora Ne 5. PelieHre 3KCriepUMeHTa/lbHBIX 33/jau TI0 TeMe
«Baxneuuive HeMeTaslJIbl u Ux COeIMHEHUS» (orLieHOYHas)

[TpakTrueckas pabota Ne 6 1o Teme ")KECTKOCTb BOZIbI I METO/IbI €€ yCTpaHeHus"
(ouleHOYHas)

[Tpaktnueckass pabora Ne 7. PellileHre 3KCriepUMeHTa/lIbHBIX 33/jau TI0 TeMe
«BaxkHeu1ye MeTa/lJIbl U 0. COeIMHeHMST» (oLieHOYHas)



COAJEPXXAHUE OBYUYEHUSA

8 KJ/TIACC

ITepBoHaua/bHbIE XMMUYECKHE TOHATHSA

[Ipeamer xuMmuu. Poib XUMUM B JKU3HU YejioBeKa. XUMUA B CHCTeMe Hayk.
Tena u BewlecTBa. PuU3MUeCKHWe CBOWCTBA BelleCTB. ArperaTHoe COCTOSIHUE
BelllecTB. [ToHATHE O MeToAax TMO3HaHUS B XUMHUM. UHCThle BellleCTBa U CMeCH.
Crioco0OnI pa3ziesieHust cMecei.

ATOMBI ¥ MOEKy/bl. XUMHUUeCKHWe 53jeMeHTbl. CUMBO/BI XWMHYeCKUX
571eMeHTOB. [IpoCThIe U C/I0KHbBIe BeljecTBa. ATOMHO-MOJIEKY/IIPHOE YUYeHue.

Xumuyeckasi hopmysna. BajleHTHOCTb aTOMOB XUMHUU€CKUX 3/IeMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BeljeCcTB. OTHOCUTebHasE aTOMHas Macca. OTHOCUTe/IbHast
MOJIeKyJIsipHas Macca. MaccoBas 107151 XMMUYeCKOTO 3/1eMeHTa B COeJMHeHU M.

KonmuuecTtBo BenjectBa. Mosib. MosisipHass Macca. B3avMOCB$I3b KO/IMUeCTBa,
MacCbl W 4YHCAa CTPYKTYPHbIX e[WHUI] BelllecTBa. Pacuétbl 10 dopmynam
XUMUUECKUX COeUHEeHUM.

du3nyecKre U XMMUUECKHe SIBIeHUsI. XMMUUeCKast peakiys U eé TIPU3HAKHU.
3aKOH COXpaHeHMsI MacChl BellleCTB. XHUMHYeckue ypaBHeHus. Knaccudukaiys
XUMHUUYEeCKUX peakiuii (coeIMHeHUs], pa3/ioyKeHusl, 3aMellleHus], 0OMeHa).

Xumuueckutl 3KchepumeHm:

3HAKOMCTBO C XMMHYeCKOW TOCyZoM, MpaBuiaMu paboThl B jaboparopuu u
rpuémamu obOpaiijeHHst ¢ 1abopaTOpHBIM 000pYJ0BaHHEM, U3YUeHHEe W OMMCAHHEe
¢bu3MuecKux CBOWCTB o00pasiloB HeOpraHWMYeCcKHWX BelllecTB, HaOstofieHue
(u3nueckux (MUiaBlieHUe BOCKa, TasiHUe Jib/la, pacTUpaHWe caxapa B CTYIIKe,
KUIEHWe U KOHJeHCalys BOJAbI) U XMMHUUeCKUX (FOpeHWe CBeuM, TpPOKaTuBaHUe
MeZIHOM TTPOBOJIOKH, B3aUMOZEMCTBHE Mesa C KMC/IOTOM) sIBJieHWH, HaOmogeHre 1
ornucaHuWe TIPU3HAKOB IIPOTEeKaHUs XUMHUUYECKUX peakiui (pas/io)keHWe caxapa,
B3aMMOJIeHICTBHE CEPHON KHCIOTBI C XJIOPHAOM Oapwis, pa3niokeHWe THIPOKCHIA
Meau (II) mpu HarpeBaHWM, B3aMMOZEMCTBHE XKeje3a ¢ pacTBopoM conu meau (1),
M3yueHre CMocoOOB pa3/iesieHHsi cMeceii: C TOMOIIbI0 MarHWTa, (UILTPOBaHUe,
BbI[IapMBaHUe, JUCTWIIALIMS, XpoMaTorpadusi, TIpoBeJieHe OYMCTKU TOBapeHHOU
conv, HabmogeHWe W OMHMCAaHWe  pe3y/bTaTOB  IIPOBEJEHHsS  OTbITa,
WUTKOCTPUPYIOLLErO0 3aKOH COXPaHEeHWs] MacChl, CO3[jJaHhe MOJe/ield MOJeKYJl
(11apocTep>KHeBbIX ).

Ba)kHelue npejCTaBUTe/ I HeOPraHMYeCcKHX BellecTB

Bo3nyx — cmeck ra3os. CocraB Bo3zayxa. Kucimopog — 37eMeHT M TpocToe
BelllecTBO. HaxoxkzeHue kuciopoja B Tpupofe, Gusndyeckdie W XAMUAUYECKUEe
cBoiicTBa (peakumu TopeHus). Okcugwl. IlpumeHenue kuciaopoga. CriocoObl



ToJIyueHus1 KuUcCaopoZa B jabopatopuMi YW MpOMbIIIeHHOCTA. KpyroBopoT
KUC/I0poAa B npupoje. O30H — a/uioTpoIHasi MOAU(PUKAaLAsS KUCI0POoJa.

TeryioBoM 5(eKT XUMUUYECKOU peakluy, TepMOXHMHUUeCKHe ypaBHEHWMS,
9K30- M SHJAOTepMUYeCKUe peakluu. TOIUIMBO: yrojib U MeTaH. 3arpsisHeHUe
BO3/lyXa, yCU/IeHHe TTapHUKOBOTO 3¢ (deKTa, pa3pyllieHre 030HOBOTO CJIOS.

Bogopog — »s/emeHT UM TIpocToe BelecTBO. HaxoxkgeHue Bogopoza B
npupozie, Gu3NUecKMe U XUMHUUeCKHe CBOMCTBa, MpUMeHeHWe, CIOCOOBI
ronyyeHus. Kuciors! u comu.

MornsipHbIii 06BEM ra30B. PacuéThl 110 XUMHUYECKUM YpaBHEHUSIM.

du3nMuecKkre CBOMCTBA BoAbl. Bojga Kak pacTtBopuTenb. PaCTBOpBI.
HacebleHHble ¥ HeHachlllleHHble PacTBOPhL. PacTBOpPUMOCThL BeIleCTB B BOJe.
MaccoBas 107151 Bell[eCTBa B pacTBOpe. XMMHUUeCKHe CBOUCTBa BOAbl. OCHOBaHUSI.
Posib pacTBOPOB B TpUPOJE U B XKU3HU YesioBeKa. KpyroBopoT BOAbI B MpHUpPO/JE.
3arpsisHeHue NpUpOAHbIX BOJ. OXpaHa U 0UMCTKa NPUPOAHBIX BOZ,.

Knaccudukaiusi HeopraHuueckux coenrHeHui. Okcugbl. Knaccudukaius
OKCHZIOB:  cosieoOpasytoiiye  (OCHOBHbIE, KHUCJIOTHbIe, am{QoTepHbie) WU
HecoseobOpa3ytoie. HomeHKnaTypa OKcuaoB. Dusnueckue U XUMHYECKHE
CcBOMCTBa OKCUAOB. [losyueHre OKCU/OB.

OcHoBanusi. Knaccudukaiisi OCHOBaHMM: IIEJI0OYM U HepacTBOpPHMbIe
ocHoBaHus. HomeHknatypa ocHoBaHui. Pusnueckrve U XMMUUECKHWe CBOWCTBA
ocHoBaHuU. [ToyueHre OCHOBaHUM.

Kucnotel. Knaccudukaiusa kucior. HomeHknatypa KUcioT. Pusnyeckue U
XMMUUeCKWe CBOWCTBa KHUCIOT. Psan aktuBHOcTM MeTa/ioB H. H. Bekertoga.
[TonyueHue KUCJIOT.

Comu. Homenkiarypa coneit. dusnueckrve U XMMHAUYECKHE CBOWCTBA COJIEH.
[TonyueHue conen.

[eHeTHMUeCKasi CBS3b MeXX/1y K/lacCaMy HeOpraHU4eCKUX COeJMHEeHUM.

Xumuueckutl IkKcnepumeHm:

KaueCTBEHHOe Ompejie/ieHre COAep)KaHusl KUCI0pOAa B BO3AyXxe, MOTyUYeHue,
coOupaHve, pacrio3HaBaHWe W U3yueHWe CBOMCTB KUCJIOpoJa, HabmromeHue
B3aMMOJZIEMCTBUSI BelleCTB C KHCIOPOAOM U YCJOBUS BO3HUKHOBEHUS U
TIpeKpalljeHusl TopeHusi (To)kapa), O3HakKoM/eHWe C oOpa3siaMd OKCHUJIOB H
OlMCaHrWe WX CBOWCTB, TOMy4YeHWe, coOMpaHue, pacrio3HaBaHWe W U3ydyeHUe
CBOMCTB BoZiopofia (ropeHue), B3auMOleliCTBHe Bojopoja ¢ okcuaom meau (II)
(BO3MOXKHO MCIO/Ib30BaHKE BUJleOMaTepyasnoB), HabmogeHne oOpaslioB BellecTB
KO/MuecTBOM 1 Mofb, HCC/ieloBaHWe OCOOeHHOCTell pacTBOpPeHUs BeIeCTB C
pas/iMuHOM pPAaCTBOPUMOCTBIO, TPUTOTOB/IEHWE PacTBOPOB C OMpeJenéHHOU
MacCCOBOM [i0Jield paCTBOPEHHOIO BellleCTBa, B3aWMO/IEUCTBUE BO/bl C MeTajljlaMU
(HaTpyeM U Kajibl[ieM) (BO3MOXKHO MCIIO/Ib30BaHHWE BU/leOMaTepuasioB),



nccieoBaHde 00pa3i[oB  HeOpraHMYeCKHWX BeI[eCTB Pa3/IMYHBIX  K/1acCOB,
Hab/roleHre M3MeHeHHUs1 OKPacKU MHAWKATOPOB B PacTBOpaxX KUCJIOT U Iijesiouel,
v3yyeHue B3auMogeuncTBusi okcuzpa Meau (II) ¢ pacTBOpoM cepHOM KHMCJIOTHI,
KUCJIOT C MeTa/ylaM{, peakLyd HeuTpaiv3alyM, Io/ydyeHrue HepacTBOPUMBIX
OCHOBaHHWM, BbITECHEHHE OJHOr0 MeTa/l/la JPYTMM M3 PacTBOpa COJIU, peLIeHUe
9KCIlepUMeHTalbHbIX 33Jlad Mo TeMe «BakHeilIMe KaacChl HeopraHWYeCKHX
COoeIMHEHU».

Ilepuognueckuii 3akoH u Ilepuoguueckas cucreMa XUMHYECKHX
y1emeHToB [I. . MengeneeBa. CrpoeHne aromMoB. XMMUUecKas CBA3b.
OKuC/IUTe/IbHO-BOCCTAaHOBHUTE/IbHBIE peaKiiu

[TepBble MOMBITKK KaaCCU(MUKALIUU XUMHUUYECKUX 37emMeHTOB. [loHsTHe o
rpynmnax CXOAHBIX 5/1eMeHTOB (ILe/I0OYHble M II|eJIOUHO3eMeJIbHbIE MeTasllbl,
rajioreHbl, MHepTHBIE Ta3bl). D/IeMeHThI, KOTOpble 00pa3yioT aMm¢oTepHbie OKCHbI
Y TUJPOKCU/IBL.

[Tepuognueckuyi 3akoH. [leproanueckas cucreMa XUMHAYECKUX 371eMeHTOB /1.
. Mengeneera. KopotkoneprozHas v ayinHHONIepruogHast popmsbl [Teproanueckoi
cucTeMbl xXuUMHUyeckux 3meMeHTOB [I. M. MeHpeneeBa. Ilepuoabl U TpyIIBL
@uU3nYeCKUM CMBIC MOPSALKOBOTO HOMEPa, HOMepPOB Meproza U TPYyMIIbl 3/IeMeHTa.

Crtpoenue atoMoB. CocTaB aToOMHBIX szep. V3oTonel. DnekTpoHbl. CTpoeHue
5/IEKTPOHHBIX ~ 000/0ueK aroMOB  TepBbiX 20  XUMHUECKHUX  3/IeMEHTOB
[Tepuonnueckort cuctembl 1. WI. MeHgeneeBa. XapakTepUCTHMKA XHWMHUUYECKOTO
37IeMeHTa T10 ero nojoxeHuto B [lepuognueckon cucreme [1. V1. MeHesneeBa.

3aKOHOMEpPHOCTHM U3MeHeHHs paJuyca aTOMOB XUMHYECKUX 3JIeMEeHTOB,
MeTa/I/IM4YeCKMX U HeMeTa/lJInye CKUX CBOMCTB 10 TPYIIIaM U IepruoiaM.

3Hauenue [Tepuogrueckoro 3akoHa u [leprognyeckor CUCTEMBI XUMHAUECKHAX
3JIEMEHTOB [ijIsl pa3BUTUSI HayKu W NOpakTUKW. [I. V. MeHzeneeB — yuéHbIM U
rpakJaHuH.

Xvmuueckass CBsi3b. KoBaneHTHast (MOnsipHass W HeMNOJSIpHasi) CBA3b.
OJIeKTPOOTPULIATEIBHOCTh XUMUUECKUX 3/IeMeHTOB. MIoHHas CBA3b.

Crerienb  okuc/ieHus.  OKUCIUTETbHO-BOCCTAHOBUTE/IbHBIE  peakLUH.
ITporiecchbl OKMC/IeHHs U BOCCTaHOB/IeHUsl. OKUC/IUTENU U BOCCTaHOBUTEIN.

Xumuueckutl I3kKcnepumeHm:

v3yueHrue 0Opa3loB BeI[eCTB MeTA//IOB M HeMeTa/l/ioB, B3aUMOjelCTBHe
TMAPOKCHUA LMHKA C pacTBOpaMM KHUCJIOT U IIjeJiouel, TpOoBeJieHue OIlbITOB,
WITFOCTPUPYIOIUX  MPUMeEpPbl  OKHC/JIWTeTbHO-BOCCTAHOBUTEIBHBIX  peakl[ui
(ropeHye, peakiy pa3noKeHUs], COeJUHEHNS).

MedcnpedmemHble cesi3u

Peanu3aiusg MeXnpegMeTHbIX CBf3eM IIPU U3yYeHUM XWUMHU B 8 Kiacce
OCYILIeCTB/ISIETCSI uUepe3 MUCIMO/b30BaHHWE KakK OOIMX eCcTeCTBeHHO-HayUHbIX



TIOHSITUM, TaK U MOHATUM, SBJSIOIIUXCS CUCTEMHBIMU /i OTAe/IbHbIX MPeJMeTOB
eCTeCTBEeHHO-Hay4YyHOro LIUK/Ia.

OO01iue ecTeCcTBeHHO-HayuHble TOHSTHUS: HayuHbIA (DaKT, TUIIOTe3a, Teopus,
3aKOH, aHaau3, CHHTe3, KaccupuKalus, TMepuoJuuHOCTb, HabmoaeHue,
9KCIIePUMEHT, MO/ie/IUpOBaHue, U3MepeHue, MO/ie/ib, siB/IeHHe.

dusrka: Marepus, aroMm, 3JIeKTPOH, TIPOTOH, HEUTPOH, HWOH, HYK/IUJ,
V30TOIbl, PaJIMOaKTUBHOCTb, MOJIEKY/Ia, 3JIEKTPUYECKUM 3apsifi, BeLecTBO, TeJo,
00bEM, arperaTHoe COCTOsIHUME BellleCTBa, Ta3, (pu3nuecKre BeJIMUUHBI, eJUHULIbI
M3MepeHus, KOCMOC, TyIaHeThl, 3Bé3/bl, CosHIe.

Bbuonorus: doTocuHTe3, AbixaHue, buocdepa.

[eorpadumsi: atmocdepa, rugpocdepa, MUHepasbl, TOPHbIE MOPOAbI, TT0JIe3HbIE
VICKOTIaeMble, TOTIJIMBO, BOJHBIE PeCYDPCBHI.

9 KVTACC

BeijecTBo U XMUMHUeCKas peakius

[Tepuognueckuyi 3akoH. [leproanueckas cucreMa XUMHAYECKUX 371eMeHTOB /1.
. MengeneeBa. CTtpoeHre aTOMOB. 3aKOHOMEDHOCTU B W3MEHEHWM CBOWCTB
XUMUYECKUX 3/IeMEHTOB TIepBbIX TPEX TMepUO/IOB, Kajausi, Kajblusdl W UX
COelMHeHW B COOTBETCTBUM C TMOJOXKeHWeM 371eMeHTOB B Ilepuoguueckoit
CUCTEME U CTPOEHHEM HUX aTOMOB.

CrpoeHue BellecTBa: BUAbl XWMWUECKOM CBSI3U. TWUMbI KpUCTa/UIAueCKUX
PeIlETOK, 3aBUCMMOCTh CBOMCTB BelljeCTBa OT THIA KPUCTA/UIMUeCKON PelIEéTKU U
BH/]a XUMHUUeCKOU CBSI3U.

Knaccudukanmsi 1 HOMEHK/IaTypa HeOpraHM4eCKUX BeleCcTB. XUMHUYeCKHe
CBOMCTBA BeLeCTB, OTHOCALIMXCA K pas3/IMyHbIM KjaccaM HeOopraHhueCKux
COeIMHEeHU, TeHeTUUeCKasi CBsI3b HeOpraHu4eCKUX BelecCTB.

Krnaccudukaius XummuyeCcKUX peakLdi 10 pa3/TM4HbIM MPU3HaKaM (10 UKCTy
Y COCTaBy Yy4YaCTBYIOLIMX B peaklLMH BeIeCTB, IO TeraoBoMy 3¢(deKTy, o
M3MEeHEeHUI0 CTereHel OKUC/eHUs XUMUYeCKUX 371eMeHTOB, 10 00paTUMOCTH, TI0
y4acTHIO0 KaTaju3aTopa). JK30- U SHAOTepMUYeCcKre peakiluv, TepMOXUMUYeCKUe
ypaBHEHWUSI.

[ToHATHE O CKOPOCTM XUMHUecKoil peakiuu. [ToHsThe 06 oOpaTUMbIX U
HeoOpaTUMbIX XUMHUeCKUX peakiusx. [ToHSTHe O rOMOTeHHBIX U reTepOreHHbIX
peakiusax. [louaTue o karanuse. IloHATHEe 0 XUMUYECKOM paBHOBeCUU. DaKTOPHI,
BAMSIIOLME HAa CKODOCTb XWUMHMUECKOW peaklUM U TI0JIO)KeHHWe XHUMHUeCKOTOo
pPaBHOBECHS.

OKUC/INTEe/TbHO-BOCCTAHOBUTE/IbHBIE  peaKl[WM,  3/IeKTPOHHBIA  OasaHC
OKHUC/IUTE/IbHO-BOCCTAHOBUTE/TbLHOU  peakijuu. CocTaByieHve  ypaBHeHUU
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX ~ peakuii C  UCIOJb30BaHUMEM  MeToAa
3/IeKTPOHHOTO OanaHca.



Teopus 3/1eKTPOJIUTAYECKOU AUCCOLMALANA. DJIeKTPOUTBI U HEJIeKTPOIUTHI.
KarroHbl, aHMOHBl. MexaHu3M [JUCCOLMALMM BellecTB C pas3/IUuYHbIMU BHUJAaMU
XUMHUeCcKoM cBsi3u. CrereHb guccorualiui. CunbHbIe U C/labble 3/1eKTPO/IUTHI.

Peakiiiyi HOHHOTO 0OMeHa. YC/I0BUs TIPOTeKaHHs peakiidii HOHHOTO 0O6MeHa,
MOJIHbIe U COKpAIlléHHble MWOHHbIE YypaBHeHUS peakuui. CBOWCTBA KHUCJIOT,
OCHOBAaHMM ¥ COJieli B CBeTe TIPeJCTaB/leHUN 00 3/eKTPOJTUTHUECKOU
qvcconyanuu. KauecTBeHHbIe peakijiyi Ha UOHBI. [ToHATHE O TUApOIu3e Comnen.

Xumuueckutl 3kKcnepumeHm:

O3HAaKOMJ/IEHHWE C MOZENSIMU KPUCTA/UIMUeCKUX PeLIETOK HeOopraHudeCKuX
Bel[eCTB — MeTa/VIOB U HeMeTa/UIOB (rpaduta M anmasa), CIOXKHBIX BeleCTB
(x/opyUzia HaTpus), UCCAe[loBaHMEe 3aBUCHMOCTH CKOPOCTU XMMHWUYEeCKOW peakldu
OT BO3/J€MCTBUSI pa3/iMuHbIX (DAaKTOPOB, UCC/IeJOBaHUE 3JIEKTPOMPOBOAHOCTHU
pPacTBOPOB BeIlleCTB, MpoLecca [JUCCOLMALMM KHUC/IOT, IIeJiouerd U Coneun
(BO3MOXXHO  WCIO/Ib30BaHME  BHJEO MaTepuasioB), [POBeJEeHHe  OIIbITOB,
WUTIOCTPUPYIOIIMX ~ TIPU3HAKU  TIPOTeKaHWs  peakidii HMOHHOTO  OoOMeHa
(obpa3oBaHue ocafka, BbiJesieHHMe Ta3a, oOpa3oBaHMe BO[bl), OIIbITOB,
WUTKOCTPUPYIOLMX  MPUMEDPbl  OKWC/JUTeTbHO-BOCCTAHOBUTEBHBIX  peaklun
(ropeHMe, peakLMM pa3/IOKeHHWs, COeJWHEeHMs), PAcliO3HaBaHMe HeOpraHuYeCKuX
BellleCTB C TIOMOIIbI0 KAaueCTBEHHBbIX peaklMi Ha HWOHBI, pelleHue
5KCIepUMeHTaTbHbIX 3a/ad.

HemeTan/ibl M UX COeIMTHEHMS

OOmiass xapakTepucTHKa TasioreHoB. Oco0eHHOCTH CTPOEHHs aTOMOB,
XapaKTepHble cTereHU okuciaeHus. CTpoeHue U (U3rMUeCcKre CBOWCTBA IMPOCTHIX
Bel[eCTB — TaJoreHoB. XWUMHYeCKWe CBOWCTBA Ha TIpyUMepe  XJjopa
(B3aMMOJeCTBME C MeTa/ulaMH, HeMeTa/l/laM{, ILe/louaMu). XJIOPOBOAOPO[.
ConsiHasg KuC/I0Ta, XWMUYECKUe CBOMCTBA, TOyuyeHue, MpUMeHeHue. [lelCcTBHe
XJI0pa M XJIOPOBOZOPOZA Ha OpraHu3M 4eyioBeKa. BakHeulne XI0puibl U KX
HaxoXX/leHre B IIPUPOZe.

OObijasi xapakTepucTvka 1eMeHToB VIA-rpynmbl. OcO6eHHOCTH CTPOeHUs
aTOMOB, XapaKTepHble CTereHU OKuc/IeHus. CTpoeHWe U (pu3MUeCcKue CBOKCTBA
MPOCTHIX BellleCTB — KUC/IOPO/ia M Cepbl. AJUIOTPONHbIE MOAUGDUKAIIMKA KUC/IOPO/a
Y cepbl. XUMHYeCKUe CBOMCTBa cepbl. CepoBOJOpOA, CTpOeHMe, (pU3NYecKre U
XUMHUeCKre CBOUCTBa. OKCHUABI Cepbl KaK TpeACTaBUTENA KUCIOTHBIX OKCH/OB.
CepHast KuC/IOTa, ¢uU3NUeCKWe U XUMHUYecKue cBoicTBa (0Oiue Kak
Npe/iCTaBUTe/II  KjlacCa KMC/IOT U crieluduueckue). XUMHUYECKHe peakiuy,
Jie)kailiie B OCHOBe TIPOMBIIIJIEHHOTO CIoco0a TOyueHusi CepPHOM KHUCJIOTHI.
[IpuMeHeHMe cepHOM KUCIOTBL. COMM CEPHOM KUC/IOTHI, KaUeCTBEeHHast peaklus Ha
cynbdat-uoH. HaxoxkzeHue cepbl U eé coeJWHEHWW B mpuUpoje. XUMHUYECKOe



3arpsisHeHHe OKpYJKarollleld cpefibl COeJUHEHUsSIMU cepbl (KUC/IOTHbIE [OXK[H,
3arpsi3HeHUe BO3/lyXa U BOJIOEMOB), CIIOCOOBI ero MpeioTBpallieHHs].

OO1jasi xapakTepucThKa 37eMeHTOB VA-rpymmbl. Oco6eHHOCTH CTpOeHHs
aTOMOB, XapaKTepHble CTeleHW OKUCJ/IeHHs. A30T, pacnpoCTpaHeHHe B MPUPOJE,
(bu3nUecKre U XMMHUYeCKUe CBoKCTBa. KpyroBopoT a3ota B nprpojie. AMMUAK, ero
(dur3nUecKre U XMMUAUYeCKUe CBOMCTBA, To/lydeHue U ipuMeHeHue. Comv aMMOHUS,
VX (M3UUeCcKre U XMMHUYEeCKHe CBOMCTBA, MprMeHeHHe. KauecTBeHHasi peakLivs Ha
VIOHbl aMMOHMS. A30THas KUCJIOTa, eé Toy4yeHue, (pusnyeckKre U XUMHYeCKHUe
cBoiictBa (0OIMe Kak TIpe/CTaBUTeNs Kaacca KHCJIOT U crieluduueckue).
Wcrnonb30BaHWe HUTPAaTOB W COJMEM aMMOHUS B KauyecTBe MUHEepPabHbIX
ynobpeHuii. X¥MHuecKoe 3arpsi3HeHre OKpY Karolleil cpe/ibl COeJUHeHUsIMU a30Ta
(KMCTIOTHBIE [OXK[W, 3arpsi3HeHHWe BO3[yxXa, IOYBbI M BOJOEMOB). Pocdop,
a/uIoTporiHele MoauduKaiuu ¢ocdopa, ¢usnueckue U XUMHUUeCKHe CBOWCTBA.
Oxkcug ¢ocdopa (V) u QocdopHas Kuciaora, (uU3NUeCKMe U XUMHYECKUEe
CBOMCTBa, mnojyudeHue. Mcrnonb3oBaHue (ocdaroB B KaueCTBe MHUHEPA/IbHBIX
ynoOpeHui.

OObijasi xapakTepucThka m1eMeHToB [VA-rpynmbl. OcO6eHHOCTH CTPOeHUs
aTOMOB,  XapaKTepHble  CTelleHW  OKHUCJIeHUs.  YIJIepoJ,  asuIOTPOITHBIE
MOAW(UKALMY, paclpoCTpaHeHWe B MpUpoJe, (U3NUeCKMe U XHUMHYEeCKHe
cBoricTBa. Azcopbuus. KpyroBopot yriepoga B nipupoge. OKCUABI yriepoja, UX
¢bu3nueckie YW XMMUUeCKHMe CBOMCTBa, /[IeHiCTBUe Ha >KUBble OpraHU3MBbI,
rojiyueHue U TpUMeHeHHe. JDKOJIOTHYecKre TIpo0sieMbl, CBSi3aHHbIE C OKCHIOM
yrnepoga (IV), runoTesa rio6aibHOr0 MOTer/ieHus: KIMmara, apHUKOBBIN 3G ¢eKT.
YronbHas Kuciota M e€é Comd, uX (U3MYecKhe W XWMHUUYeCKHe CBOMCTBA,
rojsiyueHHe W TNpuMeHeHWe. KauecTBeHHasi peakius Ha KapOOHaT-HOHBI.
Wcnonb3oBaHue KapOoHATOB B OBITY, MeJuIMHe, TPOMBIILIIEHHOCTH U CeIbCKOM
XO3SIUCTBe.

[TepBoHauaIbLHBIE TIOHATHSI 00 OpPraHUYeCcKUX BellecTBax Kak O COeUHEHUsX
yriepojia (MeTaH, 3TaH, STU/IeH, alleTUIeH, 3TaHo/I, IJIMLePUH, YKCyCHasi KUC/IO0Ta).
[IpypogHble MCTOYHUKMU YIJIeBOAOPOAOB (yrosb, TIPUPOAHBIM Tra3, HedTbh),
MPOAYKThI UX TiepepaboTku (6eH3MH), UX poJib B OBITY M TPOMBILLIEHHOCTH.
[ToHsiTe 0 GHOIOrMUeCKU Ba)KHBIX BelllecTBax: XKUpax, Oeskax, yriaeBojax — U UX
PO B JKWA3HM uejioBeKa. MarepuasbHOe €AUHCTBO OpPraHUYeCKUX |
HeopraHuyeCKUX COeIMHeHUM.

KpemHui, ero ¢usmyeckhe U XMMHAUYECKWE CBOMCTBA, TMOAyuYeHHE U
npuMeHeHue. CoefuHeHUs: KpeMHUsT B mpupofe. OOiue TmipencraBieHdss 00
okcuge kpemHus (IV) u kpemHueBou kuciaote. CUIMKAaThl, UX WCIIOIb30BaHUE B
ObITY, B MPOMBIILIEHHOCTA. BakHelle CTpouTe/bHbIe MaTepUasbl: KepaMuKa,



CTEeKJI0, 1[eMeHT, OeToH, >keyme300eToH. ITpobieMbl 6e301TaCHOTO MCIIO/Ib30BaHUS
CTPOUTEJIbHBIX MaTeprasioB B MIOBCEAHEBHOM YKU3HMU.

Xumuueckutl 3KchepumeHm:

n3yueHre o0pa3lloB HeOpPraHWYeCKHX BeIeCTB, CBOMCTB COJISTHOM KHC/IOTHI,
TIpOBeZieHre KaueCTBEHHBIX peakluii Ha XJIOPU/I-MOHBI U HaO/IofieHre TTPHU3HAKOB
VX TPOTEeKaHWs, OMbIThl, OTpaXkaroljue (uU3Myeckrhe W XUMHUUYECKHEe CBOMCTBA
rajloreHoB M UX CoeiuHeHWH (BO3MOXKHO HCII0/Ib30BaHUE BHeOMaTeprasioB),
O3HakOM/ieHWe C obpa3ijamMu XJIOpUZOB  (TajJoreHU/oB), O3HAKOMJIeHHWe C
obpasijaMu  ceppl U €€ coeAuHEHUSIMH  (BO3MOKHO  HCIIO/Ib30BaHUE
BHJileoMaTepHrasioB), Hab/ofeHre mpoljecca OOyI/iMBaHUSI caxapa TIof, [ieHCTBUeM
KOHI[eHTPUPOBAaHHOW CEPHOM KMC/IOTbI, HW3yueHWe XUMHUYeCKHUX CBOWCTB
pa30aB/IeHHOM CEepHOM KHC/IOThI, POBe/jeHre KaueCTBEeHHOM peakI[uu Ha Cybdar-
WOH U HabsofieHVe TIpU3HaKa eé TIPOTeKaHUs, O3HaKOMJieHWe C (PU3ndeCcKUMHU
CBOMCTBaMHM a3oTra, ¢ocdopa U UX coeqrHeHUM (BO3MOKHO WCIIO/Ib30BaHUe
BU/leOMaTepHranoB), obpasiiaMu a30THLIX U (HoCHOpHBIX yAoOpeHUi, MomyueHue,
cobupaHve, pacrio3HaBaHWe U W3y4yeHWe CBOWCTB aMMMWaKa, IIPOBeJeHHe
KaueCTBEHHBIX peakl[uii Ha UOH aMMOHUS U PocdaT-uoH U U3yueHre MpPU3HAKOB
WX MPOTeKaHWsl, B3aUMO/IECTBUE KOHLIEHTPMPOBAHHOM a30THOM KUC/IOThI C Me/IbIO
(BO3MOXXHO WCII0/Tb30BaHUe BU/leOMaTepHuasoB), v3yueHue Moziesient
KPUCTa/UTMUEeCKUX PpelIETOK anMasa, rpagura, QysuiepeHa, O3HaKOMJIEHHE C
TIPOL[eCCOM afcopOLMM PACTBOPEHHBIX BeI[eCTB AKTUBHUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHUBOTrasa, IMojiyueHue, cobupaHye, pacrio3HaBaHWe U H3yueHue
CBOMCTB YIVIEKMCJ/IOTO Ta3a, MpOBeZieHHe KaueCTBeHHBIX peaki[uii Ha KapboHaT U
CUUKAT-UOHbI ¥ W3yueHWe TIPU3HAKOB UX [MPOTEKaHUs, O03HAKOMJIEHHE C
MPOJAYKLMEN CUIMKATHOW TIPOMBILLIEHHOCTH, peLleHre SKCIePUMEeHTa/IbHbIX
3a/1a4 1o TeMe «BakHelllIMie HeMeTa/l/Ibl U UX COeUHEHHS».

MeTtanibl 4 MX COeJHUHEeHUS

OO011jasi XapaKTeprCTHKa XUMHAYECKHUX 37IeMEHTOB — METa/IJIOB Ha OCHOBaHUH
¥UX TMonokeHus B Ilepyuoanueckod cucTeMe XUMHAUYeCKHUX 3iaeMeHToB [I. U
MenziesieeBa ¥ CTpoeHusi aToMOB. CTpoeHue MeTaslsioB. MeTa/yinyeckast CBsI3b U
MeTa//InuecKass  KpUCTQ//TMYecKasi  pelléTka.  JJeKTPOXUMWUYeCKUW  psfl
HanpspKeHWM MeTas/uioB. du3nueckre U XMMHUUeCKHe CBOMCTBa MeTasuioB. Obiiue
CcriocoObl ToMy4YeHUsT MeTasuioB. [IoHSTHE O KOpPpO3UM METalJioB, OCHOBHBIE
crocobbl 3aluThl UX OT Koppo3uu. CruiaBbl (CTaib, YyT'yH, AHOPaJOMUHUM,
OpoH3a) ¥ UX TpUMeHeHre B ObITY U MPOMBIIIIEHHOCTH.

[IlesiouHble MeTasuibl: TIONIOXKeHUe B [leproanyeckou cucteMe XMMUUECKUX
snemeHToB [I. 1. MeHpeneeBa, CTpoeHHMe UX arOMOB, HaxXOXAeHWe B IIpUpPOJe.
dusnueckre U XMMUYeCKUe CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCUAbl U



TUAPOKCHABI HAaTpusi U Kaivsg. [IprMeHeHWe 1I[eJIOUHBIX MeTa/VIOB U UX
CcoeIMHEeHUH.

[IlenoyHO3eMeNbHbIE MeTa/Ibl MarHWd W KaJbLWi: TOJOXKEHWe B
[Tepyuonnueckoil cucTemMe XUMHUUeCKUX 3yneMeHTOB [I. V. MeHzeneeBa, CTpoeHUe
VX aTOMOB, HaxOXK/leHHWe B rpupoje. Prusnueckre U XMMUUeCKre CBOMCTBA MarHus
U Kajiplus. BaxHeillve coeauHeHUs1 Kajblus (OKCUJ, THUAPOKCHJ, COJIW).
JKécTkoCTb BOZIBI U CTIOCOOBI €8 yCTpaHeHUs.

AsroMUHUM: TIoJIoKeHUe B [leproguueckor cUcTeMe XUMUUeCKUX 3/IEMEHTOB
. . MeHgeneeBa, CTpoeHUe aToma, HaxoxK[eHue B mpupoge. dusuyeckve U
XUMUYeCKHe CBOMCTBA aJtOMUHUS. AMQOTepHbIe CBOKWCTBA OKCHJla U TUAPOKCHAA
a/TFOMUHUSL.

Keneso: nonoxxenue B Ileproanueckor cucteme XUMUUECKUX 37eMeHTOB [1.
N. MeHnpeneeBa, CcTpoeHue aroMa, HaxoxjeHue B mnpupoge. dusuyeckve u
XUMHUeCKre CBOUCTBa »kese3a. OKCUbI, THAPOKCUIBI U cou xkene3a (1) u xkene3a
(III), ux cocraB, CBOMCTBA U MOTyUeHUE.

Xumuueckutl I3kKcnepumeHm:

O3HaKOMJIeHHe ¢ oOpa3ljaMu MeTa//iIoB U CIVIABOB, WX (PU3NUeCKUMHU
CBOMCTBAMM, H3yueHHWe  pe3y/lbTaTOB  KOPPO3WM  MeTa/yiIoB  (BO3MOKHO
WCTO/b30BaHUe BHJieoMaTepuanoB), 0cCOOeHHOCTell B3aUMOJENCTBUS OKCHU7a
KaJblisd W HaTpusi C BOAOM (BO3MOKHO MCIIO/Ib30BaHKE BHeOMaTepuasoB),
WCCIe[JOBaHVe CBOWMCTB >KECTKOM BOABI, TPOLieCcCca TOpPeHus keje3a B KUCJIOPOJe
(BO3BMOXKHO ~ HKCIIO/Ib30BaHWE  BHUJeOMaTepyasgioB), TPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX peaki[Mid Ha WOHBI: MarHusl, Kajblys, aJIOMUHUS, 1[MHKA, >Kese3a
(I) u >xene3a (III), meau (II), HabrOmeHME W OTIMICAHKe TIPOL[ECCOB OKPAITMBAHUS
IJlaMeHU HWOHaMU HaTpusi, KaJiusi W Kaablyg (BO3MOXKHO WCIIO/Ib30BaHUE
BH/leOMaTepuasoB), UCC/iejloBaHUe aM(OTEPHBIX CBOMCTB TMAPOKCH/A a/TFOMUHMS
Y TUJPOKCH/IA LIUHKA, pellleHre SKCIepUMeHTa/IbHBIX 3a/iau 10 TeMe «BakHeullve
MeTaJsl/Ibl U UX COeJUHEHUS».

XuMHUA U OKpYy)Karwlaa cpeja

BewectBa ¥ Marepuasnbl B TOBCEJHEBHOM >XU3HU uvesoBeKka. besomacHoe
WICTI0/Ib30BaHMe BellleCTB U XUMHUUYECKMX peakiuii B ObITy. [lepBasi moMollb TIpU
XAMUYECKHX 0XKOrax Y OTPaBJ/IEHUSIX.

XyWMUYeckoe 3arpsisHeHHe OKpY’Karollen cpenbl (TpefesbHast [JOIMyCTHUMast
KOHLIeHTpalus BelecTs, ganee — [T1K). Posib XviMuy B pelieHU 5K0JI0rMyeCKUX
npobiiem.

Xumuueckutl I3kKcnepumeHm:

n3yueHre 00pasi[OB MaTepuasioB (CTEK/O, CIIaBbl METa/lJIOB, MOMMepHbIe
MarepHasbl).

Meacnpedmemmble cesizu



Peanu3aliisi MeXXIpeIMETHBIX CBsi3eld TIpU W3y4yeHUM XUMUU B 9 Kiacce
OCYIIIeCTB/ISIETCSI Uepe3 MUCIO/b30BaHHe KaK OOIMX ecTeCTBeHHO-HayUHbIX
TIOHATUH, TaK U MOHATUMN, SBJISIOIMINXCS CUCTeMHBIMH /ISl OTZAe/IbHBIX MPeJMeTOB
eCTeCTBEeHHO-Hay4YHOT'0 LIUK/Ia.

OO01ie ecTeCTBeHHO-HayuHble TIOHSATHS: HayuyHbIA (DaKT, TUIIOTe3a, 3aKOH,
Teopusi, aHajlu3, CUHTe3, Kaccuukalvs, TepUOAUYHOCTb, HabstoeHue,
9KCTIEPUMEHT, MOJie/IMpOBaHue, U3MepeHWe, Mojie/ib, siBJieHWe, T1TapHUKOBBIM
3¢ (deKT, TeXHOJIOTUSI, MaTepUalbl.

dusrka: MaTepus, aroMm, 3JIeKTPOH, TIPOTOH, HEUTPOH, HWOH, HYK/IUJ,
W30TOMbl, PaJMOAaKTUBHOCTb, MOJEKYy/a, 3JIeKTPUUeCKUM 3apsil, TMPOBOJHUKH,
TIOJTYTIPOBOAHUKY,  AUSMEKTPUKH, (OTO3/IeMeHT, BellecTBO, Telo, O0ObéM,
arperaTHoe COCTOsIHUe BellleCTBa, ra3, paCTBOP, PACTBOPUMOCTb, KpUCTa/l/IMUeCKast
pelléTKa, CI/iaBbl, (PU3MUYECKUe Be/IMUMHbBI, eUHUIIbI HM3MepeHHs, KOCMUYeCcKoe
TIPOCTPAHCTBO, TJIaHeThl, 3B€371b1, CoHLIe.

buonorusi: dotocuHTe3, JbIxaHue, Ouocdepa, 3KOCUCTeMa, MUHepasbHbIe
ynoOpeHusi, MUKPO3/IeMeHThI, MaKpO3/IeMEeHThI, ITUTaTe/IbHbIE BellleCTBa.

leorpadusi: atmocdepa, rugpocdepa, MUHepasibl, TOPHbIe MOPO/bI, TT0/Ie3HbIe
VICKOTIaeMble, TOTIJIMBO, BOJHbIE PeCYDPCHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUWSA IIPOI'PAMMBI 11O
XUMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJ/IBTATBI

JINUHOCTHBIE pe3y/lbTaThl OCBOEHWsS] TIPOTpaMMbl OCHOBHOTO  0OIIero
oOpa3oBaHusl JOCTUralOTCsl B Xo[e OOyueHHsI XWMMHM B eJWHCTBe ydeOHOU H
BOCTIUTATeTbHOU /1eATeTbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU POCCHMUCKUMHU
COLIMOKY/IBTYPHBIMA U [IyXOBHO-HPABCTBEHHBIMHM IIeHHOCTSIMH, TIPUHSATHIMU B
oOIIlecTBe TpaBWJaMHM M HOPMAaMU TIOBefieHHWss U CIIOCOOCTBYIOT TMpoiieccam
CaMOII03HaHUs1, CaMOPa3BUTHS U COL[MAIU3al[uK 00yJaroLUXCsl.

JINUHOCTHBIE ~ pe3y/bTaThl ~ OTPa)KalOT  TOTOBHOCTh  OOYYarOI[UXCS
DYKOBOZICTBOBaTbCSI ~ CHCTEMOMW  TIO3UTHBHBIX IIeHHOCTHBIX OpHEeHTAlud |
paciliMpeHye OrbITa /ieaTeTbHOCTH Ha eé OCHOBe, B TOM UKCJIe B YaCTH:

1) naTpMoTHYECKOr0 BOCTIUTAHUA:

I[EHHOCTHOTO OTHOIIIEHHSI K OTeUeCTBEHHOMY KYy/JIBETYPHOMY, UCTOPHYECKOMY
¥ HayyHOMY Hac/e[u0, TOHUMaHWS 3HAaueHHs XUMHUYEeCKOH HayKd B >KU3HU
coBpeMeHHOro 0011ecTBa, CrioCOOHOCTH Bfa/leTh JOCTOBepHON uHpopMariyeii o
TepefoBbIX JOCTWKEHUSIX U OTKPBITUSIX MHPOBOM U OTeYeCTBEHHON XUMUM,
3aMHTEPeCOBAaHHOCTU B HAayUYHBIX 3HAHUSX 00 yCTpOMCTBe MHpa U 00IIeCTBa;

2) rpak/JaHCKOr0 BOCITUTAHUS:

TIpe/ICTaB/leHNsT O COLMAMBHBIX HOpMax U TpaBWIaX MeX/IAYHOCTHBIX
OTHOILLIEHUH B KOJJIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTU B 00I1lleCTBEHHO
MoJIe3HOM,  yueOHOMCC/Ie[OBaTeIbCKOM,  TBOPUECKOM UM JAPYruxX  BUZAX
JesiTe/IbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM [eATelbHOCTH TIpU
BBITIOJTHEHU y4eOHBbIX, TIO3HABAaTebHBIX 3a7lay, BBINOJIHEHUH XUMUYEeCKUX
9KCTIepUMEeHTOB, CO3/IJaHUU YueOHBIX MPOEKTOB, CTPeMJIeHHs K B3aUMOIIOHUMAaHHIO
YW B3aUMOIIOMOII[A B TIpOIjecce 3TOW YyueOHOH [1esiTeTbHOCTH, TOTOBHOCTH
OlLIeHHMBaTh CBOE TIOBefieHWe U TIOCTYIIKM CBOWMX TOBapuilell C TIO3UIUH
HPABCTBEHHBIX Y TIPABOBLIX HOPM C YUETOM OCO3HAHUS TIOC/Ie/ICTBUM TTOCTYITKOB;

3) 1{eHHOCTH HAYYHOT0 MO3HAHHUS:

MHPOBO33peHUYeCKHe TPeCTaB/IeHUsI O BeI[eCTBE U XMMHUUECKOW peakivy,
COOTBETCTBYIOII[iE COBPEMEHHOMY YDOBHIO Pa3BUTHSI HAYKH U COCTAaBJISIOIIHE
OCHOBY [jisl TIOHUMaHUsI CYIL[HOCTU HAay4YHOW KapTHHBI MHpa, Tpe/CTaBleHus 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Ppa3BUTUSI TIPUPOAbI, B3aUMOCBSI3IX YeJlOBeKa C
TIPUPOJHON CPeJIoi, O POJTM XMMUH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

To3HaBaTe/TbHbIe MOTHBBI, HarlpaB/ieHHbIe Ha TIOy4YeHWe HOBBIX 3HAHUW TI0
XUMHH, Heobxomumble Ayt oObsicHeHUsT HabOIromaeMbIX TIPOLIECCOB M SIBJIEHHH,
r03HaBaTe/lbHOM, WH(GOPMAI[MOHHOM W UMTaTeNbCKOW KYIbTYpPbl, B TOM UHCJIe
HaBLIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMA TEKCTaMH, CITPABOYHOMN



JIUTepaTypoy, MAOCTYIMHBIMH TeXHUUECKUMU CpeACTBaMU HWH(POPMAI[MOHHBIX
TeXHOJIOTUH;

MHTepeC K OOy4YeHMIO M TO3HaHHUIO, H0003HATEe/IbHOCTb, TOTOBHOCTh M
CrocoOHOCTE K = camMooOpa3oBaHMIO, TIPOEKTHOM W HCC/Ie[0BaTe/IbCKOM
JesiTe/IbHOCTH, K 0CO3HAaHHOMY BBbIOODY HAripaB/IeHHOCTW U ypOBHSI 00yueHWs B
JlalbHeMIIIeM;

4) hopMupoBaHus Ky/IbTYPbI 3i0POBbSI:

OCO3HaHWe I[eHHOCTU >KU3HH, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY
37I0POBbI0, YCTAaHOBKH Ha 3[0pOBBIM 00pa3 >KM3HH, OCO3HaHWe ITOCTe[CTBUN U
HeTpUsiTHe BPeJHBIX MpPUBbLIUeK (yroTpeOsieHus alKorosisi, HAPKOTHUKOB, KypeHHs),
HeobxoAUMOCTU COO/ofleHnsT mMpaBwiI 0e30mMacHOCTM Mpu  obpaljeHuu C
XUMHWUeCKUMHU BelljeCTBaMU B OBITY U pealbHOU JKU3HU;

5) TPyAOBOro BOCIIMTAHUSA:

WHTepec K MpakKTUUeCKOMY U3yueHHI0 Mpodeccuii U Tpya pas3/IMuHOro poja,
yBaKeHWe K TPyAy M pe3yabraraM TpPY/JOBOM JesSTe/lbHOCTH, B TOM YKC/Ie Ha
OCHOBe TIpUMEHEHHSI TPeJMeTHBIX 3HAaHWUM 110 XWMWW, OCO3HAaHHBIM BBLIOOD
WHAVBU/Iya/IbHOM TPaeKTOPHUM TPOJO/DKeHHsT 00pa30oBaHus C YUETOM JIMUHOCTHBIX
MHTEPEeCOB U CIIOCOOHOCTH K XMMHH, 0011l CTBeHHBIX MHTEPECOB M TTOTPeOHOCTeH,
ycrelHol npodeCcCUOHATLHOM JleATeTbHOCTH U Pa3BUTHSI HeOOXOAUMbIX YMEeHUH,
TOTOBHOCTB a/IalITUPOBAThCS B TIPO(Qe CCUOHAIBHOU CpeJe;

6) 3K0/I0rH4ecKoro BOCIUTAHHUA:

9KOJIOTUUeCKU 1iesiecoobpa3Hoe OTHOIeHWe K TpPUPOZie KaK HCTOUHHKY
JKU3HU Ha 3emJie, OCHOBe eé CyIlleCTBOBaHHS, TOHUMaHHWe 11eHHOCTH 3/I0POBOT0 U
Ge3omacHoro o6pa3a >KW3HHM, OTBETCTBEHHOE OTHOIIIEHHWE K COOCTBEHHOMY
bu3nueckoMy ¥ TICUXUYECKOMY 3/I0DOBBIO, OCO3HaHHWe I[eHHOCTU COOJIIOfeHUs
TipaBuU/I 6e3011acHOTO MOBeZieHus NP paboTe C BellleCTBaMU, a TakKkKe B CUTYyalUsX,
yTPOJKAIOIIMX 3/I0POBBIO U JKU3HM JIHOZIEel;

CTIOCOOHOCTH TIPUMEHATh 3HaHWs, TIOoydaeMble TIPU W3yUYeHUH XUMUH, IS
pellleHus 3a/lay, CBA3aHHBIX C OKPY»Karolllel TIPUPOAHOUN CPelon, /ISl TTOBBILLIEHUS
YPOBHSI  9KOJIOTMUECKOM  KY/bTYphbl, —OCO3HaHWs I/I00a/bHOTO  XapakTepa
9KOJIOTHUeCKUX TIpobsieM U MyTel UX pelleHus TOCPeJCTBOM MeTO/I0B XUMUH,
9KOJIOTUUYECKOTO MBbIIIJIEHUs], YMeHUs] PYKOBOJICTBOBAaTbCSI UM B TO3HaBaTe/IbHOM,
KOMMYHUKATUBHOU U COLIMAIbHOM MPAKTHKe.

METAIIPEIMETHBIE PE3Y/IBTATbBI

B cocraBe MeTarpeAMeTHBIX pPe3yabTaTOB BbIJENSIOT 3HAUUMble ISl
dhopMHUpPOBaHHSI MUPOBO33peHUs 00ITleHayuHble TIOHSITUS (3aKOH, TeOpHsi, IPHUHIIHII,
rurnoTesa, ¢akT, CHUCTeMa, TIPOLeCC, OJKCIIepUMEeHT | JIpyroe.), KOTOpbIe
WCTIONb3YIOTCSI B €CTeCTBeHHO-HayUHbIX yueOHBbIX TpeMeTax W TI03BOJISIIOT Ha
OCHOBe 3HaHUM W3 3TUX TpeIMeTOB (HOPMUpOBaTh MpeJCTaBAeHHe O 11eJIOCTHOU



Hay4YHOM KapTHWHe MHpa, U YHUBepcabHble yueOHble AelicTBUsA (TI03HaBaTeIbHbIe,
KOMMYHUKaTUBHbIe, Dery/sTUBHbIE), KOTOpble o0becreunBaiOT ¢GOpMHUPOBaHUE
TOTOBHOCTU K CaMOCTOSITe/IbHOMY TUIaHUPOBAaHUIO U OCYIIIeCTB/IEHUIO yueOHOM
JlesATe/IbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs

Bba3oBbie 1oruueckue JeMCTBHA:

yMEeHHs WCI0/b30BaTh TPUEMBI JIOTUYECKOTO MBbIILJIeHUS] TIPA OCBOEHUU
3HAaHWUM: PACKPbIBaTh CMBIC XUMUUECKUX TOHATUN (BbIJENSTh UX XapaKTepHbIe
TIPU3HAKM, yCTaHaBIMBaThb B3aWMOCBSI3b C JADYTMMU TIOHSITUSIMU), UCIIO/Ib30BaTh
TIOHSATUS J1Ji1 0ObSICHEeHHsI OT/e/IbHBIX (PAaKTOB U sIB/IeHUH, BbIOWpATh OCHOBAHUS U
KpUTepUM s KlacCU(PUKaIMd XUMUUeCKUX BeIeCTB U XUMHUUECKUX peakiiui,
yCTaHaB/IMBaTh TIPUUYMHHO-C/IEZICTBEHHbIE CBS3U MEXIy OOBeKTaMH H3yueHHs,
CTPOUTB JIOTUUeCKHe pacCyKieHusi (MHAYKTUBHbIE, [Ae[yKTUBHbIe, 110 aHa/l0THK),
JleniaThb BbIBOJBI Y 3aK/IFOUEHHUSI;

yMeHHe TIpUMEeHSITb B TMpollecce TO3HAaHUS TMOHATUSL (MpeMeTHble U
MeTarnpeMeTHbIe), CHMBO/IMYECKHME (3HAKOBbIE) MOJe/U, UCTO/Ib3yeMble B XUMUH,
TIpeoOpa3oBbIBaTh IITMPOKO MPUMeHsieMble B XUMUU MOjie/TbHbIe TIpe/|CTaBIeH s —
XUMHUUeCKUA 3HaK (CMMBO/ 3jieMeHTa), XuMmuueckasi (opMmysa U ypaBHeHHe
XUMUUYECKOM peaki[iy — TIpU pellleHny yueOHO-TI03HaBaTeIbHBIX 3a/lad, C YUETOM
3TUX MOJENbHBIX TIPeACTaBIe€HHUN BBISB/IATH U XapaKTepPU30BaTh CYIleCTBEHHBIE
TIPU3HAKU U3ydaeMbIX 00BHEKTOB — XUMHUUECKHX BeI[eCTB U XUMHUUYeCKUX Peakiui,
BbISIB/IATL ~ OOIIMe  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[CTBEHHble CBA3UM U
TPOTUBOPEUHs B U3ydyaeMbIX MPOoLjeccax U SBIeHUSIX.

Bba3oBble ucciegoBare/1bCKHe JeMCTBHA:

yMeHHe WCII0/Ib30BaTh MOCTaB/eHHbIe BOMPOCHI B KaueCTBe WHCTPYMEHTa
TI03HAaHWs, a TAaK)Ke B KaueCTBe OCHOBBI [i/1s1 HOPMUPOBAHUS TUMOTE3bI 110 POBEPKe
TPaBUWIbHOCTH BbICKAa3bIBa€MbIX CY’K/|€HUM;

nproOpeTeHre OIMbITa 10 TUIAHMPOBAHWIO, OPTraHW3allud M TIPOBEI€HUI0
yUeHHYeCKUX JKCTIepUMEHTOB, yMeHue HabmogaTb 3a XOJ0M TIpOI[ecca,
CaMOCTOSITeJTbHO TPOTHO3UPOBaTh €ro pesysbraT, (opMy/aupoBaTh 0000IeHUs U
BBIBO/IbI 110 pe3yJ/ibTaTaM MPOBEJEHHOIO OIbITa, UCCIe0BaHUS, COCTAB/ISATh OTUET
0 TIpo/le/laHHOM paborTe.

Pabora c uadopmarueit:

yMeHUe BbIOWpaTh, aHaJIU3UPOBaThb U HWHTEPIIPETUPOBAaTh HHMOPMALHIO
pa3/IMuHbIX BUJIOB U (OPM TIpe/iCTaB/IeHusl, MOJydaeMyr U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMy/IApHAsi  JIdTepaTypa XUMHUECKOrO CO/lep)KaHUs, CIpaBOYHbIE
rmocobusi, pecypchl VHTepHeTa), KPUTHUYECKH OlIeHHWBaTh IPOTHBOPEUMBYIO U
HeJJ0CTOBePHYH0 MH(OPMaLHIO;



yMeHUe TIPUMeHSITb pa3/MuHble MeTOJbl W 3arpocChl TP TIOMCKe W oTOope
vHbOpMal[MM M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX [J/Is1 BBITIOJTHEHUS
yueOHBIX 1 TMO3HaBaTe/bHBIX 3aZlayu OTpe/ie/IEHHOTO TUMIa, TIpUo0peTeHue OIbITa B
00/TacTH  WCII0/Ib30BaHUsI  MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJleHre KY/bTypOl aKTUBHOTO MCII0/Ib30BaHUS Pa3/IMUHbIX MOUCKOBBIX CUCTEM,
CaMOCTOSITeJTbHO BbIOMpaTh ONTUMAIBHYIO (POPMY MpeAcTaBieHUs] UH(POpPMaLUK U
WITFOCTPUPOBaTh pelllaeMble 3a/laud HeCJ0)KHBIMHA CXeMaMM, JAuarpaMMamy,
apyrumu hopMaMu TpadyKu ¥ UX KOMOWHAIUSIMUY;

yMeHHe UCTOMb30BaTb W aHa/JIM3WpPOBaTb B Tipollecce ydeOHOW U
WCCTIe0BaTeIbCKOM [1eAITeTbHOCTH MH(OPMALIUI0 O BAUSIHUM TTPOMBIILIEHHOCTH,
CeNbCKOr0 XO3SIMCTBA M TPAHCIIOPTAa Ha COCTOSIHWE OKPY’Karolled MNpHUpPOSHOU
cpefpbl.

KoMMyHUKaTHBHbIe YHHBepPCa/IbHbIe YueOHbIe JeHCTBHUS:

yMeHHUs 3ajJaBaTb BOMpPOChl (B Xofe aAuasora W (Wau) AUCKYCCHUU) IO
cyuiectBy  obcyxgaemoll  TeMbl, (OpPMY/JMpPOBaTb  CBOU  TIPeAJIOKEHUs
OTHOCUTE/IbHO BBITIOJIHEHUS TIPE/IJIOKEHHOU 3a/1auy;

yMeHUs  TIPe/ICTaB/sATb  TOJyueHHble  pe3y/ibTaThl  [103HABAaTeJbHOM
JesiTeTIbHOCTM B yCTHBIX W TTMCbMEHHBIX TeKCTax; JejaTh I[pe3eHTaluio
pe3ysbTaTOB BBIMOHEHUSI XMMHYECKOro SKCIiepuMeHTa (/1abopaTopHOTO OIIbITa,
nabopatopHo¥ paboThI TI0 UCC/IeIOBAHNIO0 CBOMCTB BellleCTB, yueOHOTO TIPOeKTa);

yMeHUsT y4eOHOrO COTpyAHMUECTBAa CO CBEPCTHUKaMH B COBMECTHOMU
TO3HaBaTelbHOM YW MCC/Ie[0BaTe/NbCKOM  JIeSITeIbHOCTU  NpPU  pelleHuM
BO3HUKAIOL[MX MpobreM Ha OCHOBe yuéTa OOIIMX WHTEPeCOB U COIIaCOBaHUSI
no3uri (00Ccy>kaeHusi, 0OMeH MHEHHUSIMH, «MO3TOBble INTYPMbI», KOODJUHAIUS
COBMECTHBIX [IeMCTBUM, oOMpeJieieHWe KpUTepHeB TI0 OLleHKe KauecTBa
BBITIO/THEHHOM paboThI U ApyTHe).

PeryiAaTUBHbIE YHUBepPCa/IbHbIe yueOHbIe JeiiCTBUA:

yMEHHEe CaMOCTOSITE/IbHO ONpeJesisAiTh 1[e/ih JesATe/IbHOCTHU, TJIaHUPOBATh,
OCYIIIeCTB/ISATh, KOHTPOJMPOBAaTb U TIPU HEOOXOJWMOCTH KOPPEKTHPOBaTh CBOIO
JesiTeNTbHOCTh, BbIOMpaTh Hanbomee 3deKTHBHBIE CTIOCOOBI pellieHusT yueOHbIX U
TO3HaBaTe/bHBIX 33/lay, CaMOCTOSITeJIbHO COCTaB/sATb WM KOPPEKTUPOBATh
MpeJIOKEHHbINM aATOPUTM [IeWCTBUM TP BBINOJTHEHWU 3aJjaHUd C  YUETOM
TIOJTyUeHHUs] HOBBIX 3HaHWM 00 M3yuyaeMbIXx 00BEKTaxX — BeIjeCTBaX U peaklvsX,
OLIeHUBaTh COOTBETCTBHE IOJYYEHHOTO pe3y/jbTara 3asBlAeHHOW Le/d, yMeHHe
WCII0/Tb30BaTh U aHA/IM3MPOBaTh KOHTEKCTHI, Mpe/ljlaraeMble B YC/IOBUY 3a/laHUM.

INPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe TIpegMETHBIX pe3y/JbTaTOB TI0 OCBOEHHWIO 00s3aTesbHOTO
COJiep)KaHUsl, YCTaHOBJIEHHOTO JlaHHOM eaepasbHO paboueil MporpaMMoi,
BBIZIEJISIOT: OCBOEHHbIe 00yuarol[MMUCS HayuHble 3HAHWS, YMEHUS M CIOCOOBI



JercTBUM, crenuduyeckre s MpeAMETHOM o0macth  «XUMHS», BHABI
JleATeJIbHOCTH TI0  TOJIyYEeHUI0 HOBOIO  3HAaHWUS, €ro  MHTepIipeTaLuy,
ripeoOpa30BaHUIO U TIPUMEHEHHI0 B Pa3/IMUHbIX yUeOHBIX Y HOBBIX CUTYalUsIX.
K KoHIly o0yueHus B 8 Kj1acce TipeMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE
JIO/DKHBI OTPa’kaTh COPMHUPOBAHHOCTDL Y 00YUArOIIUXCS YMEHUI:
® pacKpbIBaTb CMBIC/T OCHOBHBIX XWUMHWYECKUX TOHATHM: aTOM, MOJEKYJIa,
XUMUUECKUU 37IeEMEHT, MPOCTOe BellleCTBO, CJIOKHOe BellleCcTBO, CMeCh
(ogHOpOAHAs 1 HEOJHOPO/HAs), BaJIEHTHOCTb, OTHOCUTE/IbHAs aTOMHas U
MOJIEKYJISIpHasi Macca, KOJMYeCTBO BeIlecTBa, MOJb, MOJIIpHas Macca,
MaccoBas I0/isi XUMUUYeCKOTO 3/ieMeHTa B COeIMHEeHNH, MOJISIPHBINA 00bEM,
OKCHJ], KWCJIOTa, OCHOBaHWe, CO/b, 3JIEKTPOOTPUIaTebHOCTb, CTeleHb
OKHCJIeHUS, XMMHWYeCKasi peaklys, KaacCU(PUKalUs peakluil: peakLuu
COeIUHEHWs, peakLMHd pa3JiOKeHWsl, peaklUu 3aMelleHus], peakLuu
oOMeHa, 9K30- U 3H/I0TepMUUeCcKHe peaklid, TeryioBor 3PQeKT peakliuy,
SJIPO aToMa, 371eKTPOHHBIHN C/I0M aToMa, aToMHasi opouTasb, paZjiyC aTroMa,
XUMUUeCKast CBSI3b, MOJSIPHAsi U HeToJIsipHasi KOBaJIeHTHasi CBSI3b, MOHHAs
CBs3b, WOH, KaTHMOH, AaHWOH, pacTBOp, MaccoBas O/ BellecTBa
(DpoLieHTHAasi KOHLIEHTpaLYsl) B paCcTBOPE;
® J/UTIOCTPUPOBaTh B3aWMOCBSI3b OCHOBHBIX XUMHWYECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSTHS MPY OMMCAHWM BelleCTB U UX NpeBpallleHul;
® UCMO0/b30BaTh XMMUUYECKYH) CHMBOJIMKY [Jisi COCTaBjieHusi ¢opMys
BeIlIeCTB M YPaBHEHUH XMMUYeCKHX peakKLvi;
® orpefiesiATh BaJeHTHOCTh aTOMOB 3/IEMEHTOB B OMHApHBIX COeIWHEHUSIX,
CTelleHb ~ OKHC/JeHWs ~ 371eMeHTOB B OWHApHBIX  COeAMHEHUsX,
TIPUHA/I/IEXKHOCTh BeIlleCTB K ONpeJe/lHHOMY KJacCy COeIUHEHWH I10
dbopMysnaM, BHJ, XUMUYECKOW CBsi3M (KOBaJileHTHass U WOHHas) B
HeOopraHu4eCcKux COeJVHEeHUSIX;
® packpeiBatb cMbIca Ilepuoguveckoro 3akoHa [I. W. MeHpeneesa:
JIeMOHCTPUPOBaTh TMOHUMaHWe TepUOJUYEeCKOU 3aBUCUMOCTH CBOMCTB
XUMHYECKHX 37IEMEHTOB OT UX mosiokeHusi B [leproguyeckour cucreme,
3aKOHOB COXpaHeHMsl MacChl BellleCTB, TTOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJ/ISIPHOTO yUeHUs1, 3aKoHa ABOTrajipo;
® ONUChIBaTH U XapakTepu3oBaThb TabmuuHyio ¢opmy [lepuogmueckoit
CUCTeMbl XMMHWUYECKUX S/IEeMEHTOB: pas3/iduaTb [IOHATUS  «IJIaBHAas
nogrpynma (A-rpynma)» U «rmobouHas noAarpymmna (b-rpyrmmna)», manbie u
Oosblliie TIEpUOABI, COOTHOCHUTh 0003HAaUeHUs, KOTOpble HMEIOTCS B
Tabmuiie «[lepuopnueckass cucreMa XWMHUeckux 3nemeHtoB [I. U.
MeHgeneeBa» C UWCJIOBBIMU XapaKTePUCTUKAaMH CTPOEHHS aTOMOB



XUMHUeCKUX 3/IeMEHTOB (COCTaB | 3apsj sapa, obiijee UrC/I0 31eKTPOHOB
Y pacrpejiesieHre WX 10 371eKTPOHHBIM CJI05IM);

K/1acCU(UIMPOBaTh XMMHUECKHe 3/1eMeHThbl, HeopraHuueckue BelllecTBa,
XUMUYeCcKUe peakiuu (10 YMC/Iy U COCTaBy YUyaCTBYIOIIUX B peakiuu
BellleCTB, T10 TerJIoBoMy 3hdeKTy);

XapaKTepu30BaTh (OMMCHIBaTh) OOIIMe XUMHUUeCKHe CBOMCTBA BeIleCTB
pa3MUHbIX K/1aCCOB, TIOJTBEP>K/1asi OMMCaHKe TIpUMepaMU MOJIEKY/ISIPHbIX
ypaBHEHMI COOTBETCTBYIOIIMX XUMHUUECKUX pPeakluii;

TIPOTHO3MPOBATh CBOMCTBA BeIeCTB B 3aBUCUMOCTU OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIDOTeKaHUS XWMHWUECKWX T[peBpalleHull B
pa3MYHbIX YCIOBUSIX;

BBIUUC/IATh OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO U MOJISIDHYIO MacChl BelleCTB,
MacCOBYIO [I0JIF0 XUMHYEeCKOro 3/ieMeHTa T0 (opMmyse CcoeluHeHus,
MacCOBYKHO [I0JIF0 BellecTBa B pacTBOpe, MPOBOJUTHL PpACUYETHI TI0
ypaBHEHUIO XMMHUeCKOW peakiiny;

TIPUMEHSITh OCHOBHBIE Ofepal[iy MbIC/IUTE/IbHOMN JiesiTeIbHOCTU — aHaju3
1 CUHTEe3, CpaBHeHMe, 0000IIeHHe, CHUCTeMaTH3al[{io, KIacCU(HUKAIUIO,
BbISIBJIEHWE TIPUUYUHHO-C/€ICTBEHHbIX CBSI3€M — [Jii U3Y4YeHUs] CBOMCTB
BEI[eCTB M XUMHUUECKHUX Ppeaki[uii, eCcTeCTBeHHO-HayuHble MeTO/bl
Mo3HaHWS — HaO/mofeHWe, W3MepeHue, MOZe/TUpOBaHUe, SKCIIePUMEHT
(peanbHBIM U MBICTIEHHBIN);

clejoBaTb  MpaBWiaM  [I0JIb30BaHUS  XUMHWUYECKOW  TOCYyAOM U
nabopaTopHbiM 00Opy/lOBaHHMEM, a Takke IIpaBWaM oOpailjeHus C
Bell[eCTBAMU B COOTBETCTBUM C HWHCTPYKI[USIMU TI0 BBITIOJHEHUIO
nabopaTopHBIX XUMUYECKHUX OIBITOB [0 TIOMYYeHUI0 W COOMpaHUIO
ra3oo0pa3HbIX BeImlecTB (BOZOpPoZa W KWUCIOpPOAa), IIPUTOTOBIEHHIO
PacTBOPOB C OMpe/e/éHHONM MacCOBOM /lo7eill paCTBOPEHHOTO BellleCTRBa,
MJIaHUpOBaTh W TPOBOJUTH  XUMUUYECKHEe  JKCIIePUMEHThI  TI0
pacrio3HaBaHWIO PAaCTBOPOB I1ie/ioueld U KUC/OT C MOMOILBI0 UH/IUKAaTOPOB
(makmyc, deHondTanenH, METUIOpPaHX U pyrue).

K koH1ly 00yueHus B 9 Kjacce ripejMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE
JIO/DKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y 00yUarOIIUXCSl YMEHH:

pacKpbiBaTb CMBICT OCHOBHBIX XHMMUECKUX TIOHATUM: XUMHUeCKUi
3/IeMeHT, aToOM, MoJieKy/la, WOH, KaTHOH, aHWOH, MPOCTOe BellleCTBO,
C/I0)KHOE BellleCTBO, Ba/IeHTHOCTb, 3J/IEKTPOOTPULATebHOCTb, CTeleHb
OKHCJIeHUS], XMMHUeCKasl peaklysi, XMMHUUYeCKasi CBsI3b, TEIJIOBOM 3((eKT
peaklui, MOJb, MOJSPHbIE  00BEM,  pacTBOpP,  SJEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IEKTPOJUTHYECKasl AUCCOLMALYs, peaki[id HOHHOIO
oOMeHa, Karajqu3aTop, XUMHYeCcKoe paBHOBecue, oOpaThMble U



HeoOpaTHMble peakiM, OKUC/IUTE/bHO-BOCCTAaHOBUTE/bHbBIE peaKIuH,
OKWCJIUTe/Ib,  BOCCTAHOBUTE/b,  OKUC/IE€HHWEe W  BOCCTaHOBJIEHUE,
a/uioTponusi, am(pOTepHOCTb, XMMHUYECKasi CBA3b (KOBaJIeHTHasi, UOHHas,
MeTa/uIMuecKasi), KpHUCTa/yIdyeckas peléTka, KOpPpPO3Usl MeTasl/oB,
CI/IaBbl, CKOPOCTb XWUMHWYECKOM peakluH, TIpefesbHO [OIMyCTAMast
koHLeHTpauus [1/IK BeliecTBa;

W/UTKOCTPUPOBaTh B3aUMOCBSI3b OCHOBHBIX XUMHWUYECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPY OMMCAHWM BeleCTB U UX NpeBpallleHul;
WCI0/Ib30BaTh XUMMUUECKYH) CUMBOJIUKY [/l COCTaB/ieHUs (opMmyi
BeIlleCTB M YPaBHEHUH XMMUYeCKHX peaKLni;

Ornpe/iesiATh BaJIeHTHOCTb U CTeleHb OKUC/IEHUS] XUMUUeCKUX 3/IEMEHTOB B
COeJMHEeHHAX pa3/MYHOrO0 COCTaBa, [IPUHAJJIE)KHOCTb BelleCTB K
orpezie/IEBHHOMY KJ/acCy COeJuHeHUM 1o (opmynaMm, BUJ XUMHUUeCKOU
CBs3U (KOBaJieHTHasi, WOHHAas, MeTa//IMyeckas) B HeOpraHW4yeCKHUX
COeJMHEHHUAX, 3apsi/, MOHa MO XUMHUYeCKoW (opMmysie, XapakTep Cpeibl B
BOJHBIX pacTBOpax HeOPraHWYeCKUX COeIMHEeHWM, TUIl KPUCTa/l/IndeCKOu
PEIETKY KOHKPETHOTO BeleCTBa;

packpeiBaTh CwmbICa [lepuoguueckoro 3akoHa [I. WM. MeHgeneeBa u
JIEMOHCTPUPOBaTh €ro TIOHMMaHWe: OMNUChIBaTb U XapaKTepu30BaTh
TabmuHyto ¢opmy Ileproguueckoil CUCTEMBbI XUMUUECKUX 3/1IeMEHTOB:
pa3nuuarh IIOHATHS «IJaBHas moArpynma (A-rpymma)» U «obouHas
noarpymmna (b-rpymma)», Manble W OoJbllMe Tepuofbl, COOTHOCHUTh
o003HaueHusi, KOTOpble UMEITCS B Tepuoguyeckol Tabnuie, C
UYMC/IOBBIMM ~ XapaKTEPUCTUKAMM  CTPOEHHS  arTOMOB  XMMHUUECKHX
3/IeMeHTOB (cocTaB W 3apsj siApa, o0lee UWCIO 3/1eKTPOHOB U
pacripefieieHe UX TI0 37eKTPOHHBIM C/I0sIM), OOBSACHATH 0OIIHe
3aKOHOMEDHOCTH B W3MEHEHMM CBOWMCTB 3JIEMEHTOB U UX COeJUHEHUMN B
rpefiesiax MaJjbIX TePUOJIOB U IVIAaBHBIX MOATPYII C YUYETOM CTPOEHUST UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XUMUYECKHe 3/1eMEeHThbl, HeOpraHuueckue BellecTBa,
XUMUYECKHe peakluu (M0 YKMC/Iy U COCTaBy Y4YaCTBYHOLIMX B peakluu
BeLLIeCTB, TI0 TEIIOBOMY 3(P(eKTy, M0 U3MEHEHUIO CTereHeld OKUC/IeHUSs
XUMUUECKHX JIEMEHTOB);

XapaKTepu30BaTh (OMUChIBaTh) 0O0IIMe U creluduyeckue XUMUYecKHe
CBOMCTBAa MPOCTBIX W CJOXKHBIX BeLeCTB, TIOATBEpPXKAas OIMCaHHe
rpuMepaMu MOJIEKYJIIPHBIX W WOHHBIX yPaBHEHWU COOTBETCTBYIOLLIUX
XMMMWYeCKHX peaklvi;

COCTaBJIATb yPABHEHUS  3IEKTPOJIMTUUECKOW AUCCOLMALUU  KUCJIOT,
11eJI0Ueld U COJieH, MOTHbIe U COKPALLEHHbIE YPaBHEHUS peakLiiii MIOHHOTO



oOMeHa, ypaBHeHUs peakldid, TIOATBEPKAAIOIIAX CYyIleCTBOBaHHE
reHeTUYeCKOl CBSI3U MeX/1y BellleCTBaMU Pa3/IMUHBIX K/IaCCOB;
PACKpbIBaTh  CYI[HOCTb OKHC/IMTE/bHO-BOCCTAHOBUTEIBHBIX — peaKIUi
TIOCPEeZICTBOM COCTAaBJIEHUS 3/IEKTPOHHOTO OajlaHCca 3THX peakI[ui;
TIPOTHO3UPOBATh CBOMCTBA BeII|ECTB B 3aBUCUMOCTU OT WX CTPOEHUS,
BO3MOKHOCTU TIPOTEKaHUsSI XWMHUYECKUX TIpeBpallleHu B pa3/IMUHBIX
YCJIOBHSIX;

BBIUMC/ISITh OTHOCUTETBHYIO MOJIEKY/ISIPHYIO U MOJISIPHYIO MacCChI BEIl[eCTB,
MacCCOBYIO [IOJIF0 XHMHYECKOTO 37ieMeHTa 1Mo (opMmysie COeAuHEeHHs,
MacCoByHO [O/IF0 Bell[eCTBAa B pacTBOpe, TIPOBOJAWTL pacuéThl 1O
yPaBHEHHUIO XMMHUeCKOM peakiiy;

co0/moiaTh TIpaBKIa MO/Ib30BaHUs XUMHUUECKOH TTOCY/[0M U TabopaTOpPHBIM
obopygoBaHHEM, a Tak)Ke IIpaBWa oOpareHusi C BelljeCTBaMH B
COOTBETCTBUM C HWHCTPYKLMSMU TI0 BBIMOJHEHHIO J1abopaTOpPHBIX
XUMHUECKHX OITBITOB II0 TOMYYeHWIO W COOHMpaHMI0 Ta3000pa3HbIX
BelrecTB (aMMHaKa 1 yIJIeKUC/IOTO Ta3a);

TIPOBOJIUTh ~ PEaKIUM,  IIOATBEP)KJAIOI[ie  KaueCTBEHHBIA  COCTaB
pa3/IMYHBIX BeIeCTB: Paclio3HaBaTh OMBITHBIM MYyTEM XJIOpWA-, OPOMU-,
voaua-, KapboHaT-, docdar-, cunmkar-, cynbdar-, THIPOKCHI-WOHBI,
KaTMOHbI aMMOHMSI ¥ MOHBI W3yUeHHBIX MeTa/l/ioB, MPHUCYTCTBYIOIIE B
BO/THBIX PaCTBOpax HeOpraHW4eCKUX BelleCTB;

TIPUMEHSITb OCHOBHbI@ OTlepaljii MbICUTETbHOU [IesiTeIbHOCTH — aHaIu3
U CUHTe3, CpaBHeHMe, 0000IleHre, CHUCTeMaTH3alluio, BbIsB/IeHHE
TIPUUHMHHO-C/IEJICTBEHHBIX CBSI3ell — /11 WU3yueHWs CBOWCTB BeI[eCTB U
XUMHUECKUX peaklii, eCTeCTBeHHO-HayyHble MeTOAbl TIO3HaHUS —
Hab/ro/leHre, W3MepeHWe, MOJe/MpOBaHKe, SKCIepuMeHT (peasbHbI U
MBbICJIEHHBIM).



TEMATNYECKOE IVNTAHUPOBAHUE

8 KJIACC
KommuecTBo yacoB
No HanmMeHoBaHue pa3/eioB U JnekTpoHHbIe (1U(poOBHIE)
n/m | TeMm NporpamMmMsbI Bcero Konrponkrsie Tpaxrireckite o0pa3oBare/ibHbIe PecypChl
padoThI padoThI
Paspesn 1. [lepBoHaua/ibHbIe XUMHYECKHE IOHATHS
XuMusi — BaykHast 06/1acThb
11 eCTeCTBO3HaHUs U c ) bub6moreka [JOK
TPaKTUUYeCKOU JlesITe/IbHOCTH https://m.edsoo.ru/7f41837¢
yesioBeKa
12 BemecrtBa u xummnyeckue 15 1 bub6moreka [JOK
peakLuu https://m.edsoo.ru/7f41837c
Wroro no pasgeny 20
Paspen 2. BaxxHeuinue npejcraBuTe/Id HeOPpraHuuecKnx BellecTB
21 Bo3ayx. Kucnopog,. ITonsatue 6 Bubmmoreka LJOK
' 06 okcnzax hitps://m.edsoo.ru/7f41837c
29 Bopopog.ITonsatre o kuciorax 3 1 Bubmoreka LJOK
Y COMsIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopebl. [ToHsTre 06 c 1 1 bubmoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
54 OcCHOBHbI€ K/TacChl 1 1 1 bubmoteka [JOK
HeopraHu4yeCKUX CoeIMHeHUI https://m.edsoo.ru/7f41837c
Wroro no pasgeny 30

Pa:men 3. Hepnonuqecxnifl 3dKOH U HEPPIOJZ[I/I‘-IECKEIH CHCTEMd XUMHYEeCKHX 3/IEMEHTOB ,Z[ n. MEHI[EJIEEBH. CTPOEHI/IE dTOMOB.

XyuMuueckas cBs3b. OKHC/IUTE/NIbHO-BOCCTAaHOBUTE/IbHbIE peaKnuu

3.1

ITeproiuecKuii 3aK0OH U

7

bubmoreka [TOK



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

[Tepuopnueckasi cucrema
XUMUUeCKUXx snemeHToB . U.
MengesieeBa. CTpoeHue aToMa

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

Xumuueckast CBA3b.

bubnuorek K
32 OKHCIHTebHO- 8 http6sjzl//r?1.:d:ogl?l/7f41837c
BOCCTaHOBUTEJIbHBIE PeaKLINU
bubmoreka IIOK
Hroro mio paspeny 15 httDs://rn.edso]jru/7f41837c
PesepBHoe Bpems 3 Brbmmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



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

9 KV/IACC

KomuecTBo yacoB J/IeKTPOHHBbIE
No HanMeHoBaHuUe pa3/ie/ioB U TeM (yudpoBbie)
Kontponbnbie | IIpakTHuecku
n/n NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
paboThI e padoTbI
pecypchbl
Pa3pes 1. BenjecTBo U XMMHUeCKHe peaKIiul
. bubmoreka [JOK
[ToBTOpeHue u yrinybieHue 3HAHNUH 0CHOBHBIX
1.1 5 1 https://m.edsoo.ru/7f41a6
pasziesioB Kypca 8 Kiacca 36
bub6noreka [JOK
OcCHOBHBIE 3aKOHOMEPHOCTU XUMHUYECKUX
1.2 N 4 https://m.edsoo.ru/7f41a6
peakiuii 36
ONeKTpouTHUIeCcKasi UCCOLMaLys Bubmmorexa [JOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41a6
XyMHUecKre peakijui B pacTBOpax 36
Nroro no pasgeny 17
Pa3pen 2. HemeTasnibl 4 X COeJMHEHUSA
bubmoteka [JOK
OO0111ast XxapaKTepUCTHKA XUMUYe CKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
sneMmeHTOB VIIA-rpymnrmsl. ['asioreHsl 36
OO0111ast XxapaKTepUCTHKa XUMUUeCKUX Bubnuoreka LIOK
2.2 syieMeHTOB VIA-rpynmnel. Cepa u eé 6 https://m.edsoo.ru/7f41a6
coeUHeHus 36
OO011jasi XapaKTepHUCTHKA XUMUUYECKUX bubmoreka [JOK
2.3 37ieMeHTOB V A-rpymrbl. A30T, pocdop U ux 7 1 https://m.edsoo.ru/7f41a6
coeUHeHUud 36
2.4 OO011jas1 XapaKTepHUCTHKA XUMUUECKUX 8 1 2 bubmoreka [JOK

ss1ieMeHTOB [V A-rpynmel. ¥Yriepog U KpeMHUN

https://m.edsoo.ru/7f41a6



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

N MX COeJHeHHdA

Utoro 110 pasgeny 25
Pazgen 3. MeTa/ujibl 1 UX COeJUHEHUS
bubmoteka [JOK
3.1 OO611e CcBOMCTBA MeTaslJIOB 4 https://m.edsoo.ru/7f41a6
36
bubmioreka [JOK
3.2 BakHelillive MeTas/Ibl U UX COeJUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Wroro no pasgeny 20
Paspen 4. XuMus U OKpy’Kawlas cpeja
bubmoreka [JOK
4.1 BeiiectBa 1 MaTepuasbl B )KU3HU YeslOBeKa 3 https://m.edsoo.ru/7f41a6
36
Wroro no pasgeny 3
bubmoreka [JOK
Pe3epBHOe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



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




ITIOYPOYHOE IVIAHUPOBAHUE

8 KV/IACC
Ko/muecTBo yacoB INeKTPOHHbIe
Ne T nudpoBbie
/o €Ma ypoka B KonTtponbHblie | IIpakTHuecku obpasoBaTebHbIE Hcnonp3oBaHue
cero
padoThI € padoThI pecypchI obopypoBanus
«Touka pocra
[Tpepmet xvmuun. Posib XUMun [TepcoHanbHbIN
1 B )KM3HM uesioBeka. Tena u 1 Bubmmorexa [IOK KOMITbIOTE
' https://m.edsoo.ru/ff0d210c P
BeleCTBa
9 [ToHsiTHE O METOZAX TO3HAHMS 1 Bbubmoreka LIOK ITepcoHa/mbHbIN
B XUMHH https://m.edsoo.ru/ff0d227e KOMITBIOTEp
Hudposas
naboparopust
RELEON
[TpakTrueckast pabora Ne 1 [Indposoii
«[TpaBuna paboTel B
i bubmoreka LJOK AaTurK
3 71ab0paTOpHH U MPUEMBI 1
https://m.edsoo.ru/ff0d23dc TeMIleparypsbl
obparrieHusi ¢ 1abopaTopHbIM
6opyzoBaHrEeM» CrmproBia
00OpyA Cseua.
[TepcoHanbHbIN
KOMITbIOTED
4 YucTele BeljecTBa U CMECH. 1 Bubnuoreka LIOK ITepconanbHbIHU
Criocobbl paszeneHus cmecei https://m.edsoo.ru/ff0d26ca KOMIIbIOTEp
[TpakTuueckas pabora Ne 2 Ludposas
c «Pa3pnenenue cmeceii (Ha 1 bubmoteka [JOK naboparopust
IpYMepe OYUCTKU M0BapeHHOU https://m.edsoo.ru/ff0d28c8 RELEON
COMH)»
6 ATOMBI U MOJIEKYJIBI 1 Bbubmuoreka LIOK [TepcoHanbHbIN



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

https://m.edsoo.ru/ff0d2a6c

KOMITbIOTEp

peakwys

XUmMuryeckKue 371eMeHThbl. 3HaKU [TepconanbHbIN
7 (CUMBOJIBI) XUMUUECKUX Bubmorexa [IOK KOMIIbIOTE
https://m.edsoo.ru/ff0d2be8 P
3/IeMEHTOB
3 [IpocTele U c/iOXKHbBIE bubmoteka [JOK IlepcoHanbHeIM
Bell|ecTBa https:/m.edsoo.ru/ff0d2a6c | KOMIBIOTEP
9 ATOMHO-MOJIeKy/ISIpHOe Bubmoreka LIOK IlepconanbHbIH
yueHue https:/m.edsoo.ru/ff0d2d50 | KOMIIBIOTEP
3aKOH IOCTOSIHCTBA COCTaBa [TepcoHanbHbIN
Bell[eCTB. XUMHUYeCKast KOMIIbIOTEP
10 dbopmyna. BaneHTHOCTB Bubmiorexa OK
puyJia. https://m.edsoo.ru/ff0d2eae
aTOMOB XWMHUEeCKUX
3/IEMEHTOB
OTHOCHUTe/IbHAs aTOMHas [TepcoHanbHbIN
11 Macca. OTHOCHTe/IbHas Bubmorexa [IOK KOMIIBIOTE
) https://m.edsoo.ru/ff0d323c P
MOJIEKY/IsIpDHasi Macca
MaccoBasi o151 XUMUYeCKOro bubmioreka [JOK IlepcoHanbHBIA
12 KOMIIBIOTED
3/IeMeHTa B COeJMHeHUU https://m.edsoo.ru/ff0d350c
13 Komnuectso BeljectBa. Mosb. bubmoreka LJOK IlepconanbHeIM
MonsipHas Macca https://m.edsoo.ru/ff0d5230 | KOMITBIOTED
Ludposas
dusnueckre U XuMuueCcKue naboparopis
14 AB/IeHUs. XUMHUYeCKast Bubmuorexa [IOK RELEON.
' https:/m.edsoo.ru/ff0d37fa | IlepcoHambHEIN

KOMIIbIOTEp
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[Ipy3Haku u ycioBus

bubnoreka [JOK

[TepcoHanbHbIM

15 HpOTEK«Z:IJHI/IH XUMHYe CKUX https://m.edsoo rw/ffod3ate | KOMIPIOTEP
peakium :
3aKOH COXpaHeHUs1 MaCChl [TepcoHanbHbIN
16 Bell[eCcTB. XUMHUUeCcKue Bubmmorexa LIOK KOMIIbIOTED
https://m.edsoo.ru/ff0d3b88
YpaBHEeHUsI
Brrurcienus konuuecTsa, [TepconanbHbIV
17 Macchl BellleCTBa Io bubmoreka [JOK KOMITBIOTED
YPaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakium
Knaccudukarims xummuecKkux [TepcoHanbHbIN
18 peakiuii (coeivHeHus], bubmoreka [JOK KOMIIBIOTED
pas/iokeHus], 3aMeLLeHus, https://m.edsoo.ru/ff0d3f34
obOMeHa)
BeChbl
TeXHOXUMUYeCKue
W
3JIeKTPOHHBIE;
M. B. J/IoMOHOCOB — yUéHbIH- CBeua; Kosba
19 sHIMK/IoneauctT. O6o0IIeHre U Bu6morexa LIOK TUIOCKO/IOHHAsI
- https://m.edsoo.ru/ff0d40c4
cucTeMaTU3aLys 3HaHUM 250 mut; J10XKKa
JJIS1 CKUTaHus
BelLleCTB.
[TepcoHanbHbIN
KOMIIbIOTEp
KontposbHasi pabora Nel 1o [TepcoHanbHbIN
20 TeMe «BeljectBa u Bubmorexa [JOK KOMIIbIOTED
https://m.edsoo.ru/ff0d4290
XUMHYEeCKHUe peakLyn»
21 Bo3ayx — cmecsh rasos. bubmuoreka LIOK [TepcoHanbHbIN
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Cocras Bo3ayxa. Kuciopos — KOMITBIOTED
3/IeMEHT U MPOCTOoe BelleCTBO. https://m.edsoo.ru/ff0d448e
O30H
dusrueckre U XuMUUeCcKue [TepcoHanbHbIM
2 CBOWCTBA KUCI0POJA (peakLuun Bubmuoreka LIOK KOMIIbIOTEP
OKHCJIeHUsI, TOpeHue). https://m.edsoo.ru/ff0d4614
IToHsiTHEe 00 OKCHIAX
Crioco0bI rmosyueHUst [TepcoHanbHbIN
2 KHCIOpo/ia B labopaTopuu U bubmoreka [JOK KOMIIBIOTED
IIPOMBIIIJIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpuMeHeHye KUC/I0poza
TerioBoi 3¢ ekt [TepcoHanbHbIN
XUMHYECKOM peakiiuy, KOMITbIOTE
24 TIOHATHE O TegMoI;Ij/IMquCKOM Bubmiorexa LIOK '
https://m.edsoo.ru/ff0d4790
yPaBHEHUH, 3K30- U
SH/0TEPMHUYECKUX PeaKLUsX
TornmBo (HeThb, yrosib u [TepcoHanbHbIN
25 MeTaH). 3arpsisHeHue BO3/yXa, Bubmiorexa IOK KOMIIbIOTEP
https://m.edsoo.ru/ff0d4c4a
crioco0bl ero rpeoTBPaIlieH st
[TpakTrueckas pabora Ne 3 1o [TepconanbHbIN
%6 TeMe «[lonyuyeHue u bubmoreka [JOK KOMIIBIOTEP
cobupaHue KUCI0poJa, https://m.edsoo.ru/ff0d4ae?
H3yueHHe ero CBOMCTB»
Bopopog — snemeHT u [TepcoHanbHbIN
27 npgcfo;%IL BEI[eCTBO. Bubmaorexa [JOK KOIV]i)Hb}OTep
https://m.edsoo.ru/ff0d4dd0
HaxoxzeHnue B npupoze
dusrueckre U XuMAUeCcKue [TepcoHanbHbIN
N bubmoreka [JOK
28 CBOKMCTBA BOZAOPO/aA. KOMIIbIOTED

[IprMeHeHve Bofopoja

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4dd0
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bubmoteka [JOK

[TepcoHanbHbIM

29 IToHaTHE O KHC/IOTAX U COJAX
https:/m.edsoo.ru/ff0d50d2 | KOMIBIOTEP

30 CrocoGbl Mo/TyyeHus Bubmoreka [JOK llepconanbHbH
BOJOpOJa B 1abopaTopun https://m.edsoo.ru/ff0d4ddo | KOMIBIOTEP
[TpakTuueckas pabora Ne 4 1o [TepconanbHbIN

31 TeMe «[lonyuenue u bubmoteka [JOK KOMIIBIOTED
cobupaHue BOJ0po/a, https://m.edsoo.ru/ff0d4f42
V3yueHHe ero CBOMCTB»

3 MonsipHbIi 00BEM ra3oB. bubmoreka [JOK IlepcoHa/bHbIA
3akoH ABOrazipo https:/m.edsoo.ru/ff0d542e | KOMIBIOTED
Beruriciienusi 00béma, [TepcoHanbHbIN

33 KO/TMUYeCTBA BeIlleCTBa rasa Io Bubmoreka LIOK KOMITbIOTEP
€ro U3BeCTHOMY KO/IMUeCTBY https://m.edsoo.ru/ff0d55a0
BeI[eCTBa WK 00bEMY
Beruriciienusi 06bEMOB ra3oB [TepcoHanbHbIN

34 10 YPaBHEHUIO peakL[My Ha bubmoreka [JOK KOMIIBIOTED
OCHOBe 3aKOHa 00bEMHBIX https://m.edsoo.ru/ff0d5708
OTHOLLIEHUM ra3oB

35 dusrueckre U XUMHAUeCKre bubmoreka [JOK IlepcoHanbHBIA
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a | KOMIBIOTEP

36 CocraB ocHoBaHui. [ToHsTHE Bubmmoreka LIOK Ludposas
00 vHaMKaTopax https://m.edsoo.ru/ff0d59e2 | 1aboparopus

RELEON
Ludporoii pH.
LITAaTUB C

3KNMOM; ITATH
XUMHNYeCKHX
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CTakKaHOB (25 m);
TIPOMBIBAJIKA.
[TepcoHanbHbIM
KOMITBIOTEP

Bopa kak pactBopuresib.
HacebijeHHbIe 1

nipubop J1st
OITBITOB C
37IEKTPUUECKUM
TOKOM; MCTOYHUK
TIOCTOSTHHOTO TOKa:
NpOOMPKY — 2 IIT.

37 HEHACHIII[EHHbIE PACTBOPHL. Bubmoreka LIOK IIPOHYMepOBaHHEIE;
https://m.edsoo.ru/ff0d5b40 | My4HnHKa,
Maccosas [0/ BeljecTsa B CTMDTOBK;
pacreope MPOOKK — 2 11T,
MYHLIeT.
[TepconanbHbIV
KOMIIbIOTEP
ripubop Auist
OIBITOB C
3JIeKTpUYe CKUM
TOKOM; UCTOUHUK
[Mpaktuueckasi pabora Ne 5 1o IIOCTOSTHHOI'O TOKa:
Teme «IIpuroroBienue BuGmiorexa LIOK MTPOOUPKH — 2 IIIT.
38 paCTBopciB C OHPG,E[EJ'IEHHOI/I httos://m.edsoo. ru/ ff0d5eba TIPOHYMEepOBaHHbIe;
MacCOBOM 0o/1en Aps./in.ecso0. ticoena JIy4MHKa;
pPacTBOPEHHOIO BelljecTBa» CIIUPTOBKa;

MPOOKK — 2 IIIT,
MUHLIET.
[TepcoHanbHbIN
KOMITbIOTEp



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40

KontposbHast pabora Ne2 110 [TepcoHanbHbIM
39 TeMme «Kucmopog. Bogopo, Bubmiorexa IOK KOMIIBIOTE
POA. BOROPOA. https://m.edsoo.ru/ff0d6342 P
Bopa»
OKcuabl: cocTas, [TepcoHanbHbIN
40 KJlacCUpUKaLust Bubmmorexa [IOK KOMITbIOTE
L https://m.edsoo.ru/ff0d664e P
HOMEHK/IaTypa
[TonyueHue u xumMryeckue [TepconanbHbIV
41 CBOICTBA KUC/IOTHBIX, bubmioreka [JOK KOMITBIOTED
OCHOBHBIX Y aM(OTepHbIX https://m.edsoo.ru/ff0d664e
OKCH/JIOB
Ludposas
naboparopusi
RELEON
Ludporoii pH.
OcHOBaHusI: COCTaB,
42 K/laccuuKalusi Bubmorexa [IOK g—‘a";?;ﬁi;. ST
T, https://m.edsoo.ru/ff0d67ca ’
HOMeHKJ/IaTypa XUMH4YeCKHX
CTakaHoB (25 mi);
MIPOMBIBAJIKA.
[TepconanbHbIN
KOMITbIOTEp
3 TTonyueHre U XMMUUeCKUe Bubmuoreka IJOK TlepcoHa/bHbIH
CBOMCTBA OCHOBaHMIA https:/m.edsoo.ru/ff0d67ca | KOMIBIOTED
Kucnotsl: cocras, [TepcoHanbHbIN
44 K/laccuuKaIus Bubmmorexa [IOK KOMIIbIOTE
B, https://m.edsoo.ru/ff0dfee2 P
HOMEHKJIaTypa
45 TTonyueHue U XMMUUYeCKUe Bubmmoreka 1JOK TlepcoHa/bHbIA
CBOICTBA KHMC/IOT https:/m.edsoo.ru/ff0dfee2 | KOMITBIOTED
46 Conu (cpefHue): bubmoreka [JOK [TepcoHanbHbBIN
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HOMEHKJIaTypa, CrioCo0bI KOMIIbIOTEP
MOy YeHUst, XUMUYeCKHe https://m.edsoo.ru/00ad9474
CBOMCTBa
Hudposas
naboparopusi
RELEON
[Mpaktuueckast pabora Ne 6. [udposou pH.
Perienue skcriepumMeHTaIbHbIX
47 3aJlay 1o TeMe «pOCHOBHbIe Bubnmoreka LIOK 2;?;11:11:14}:);' [ISITh
https://m.edsoo.ru/00ad9b7c ’
KJIaCChl HEOPraHNYeCKUX XUMUYECKUX
COe/JMHEeHUI» CTakKaHoB (25 m);
TPOMBIBAJIKa.
[TepcoHa/bHbIN
KOMIIBIOTEP.
l'eHeTHueckas CBS3b MeXIY [TepcoHanbHbIN
48 KJlaCCaMU HeopraHuuyeCKUxX Bubmmorexa [IOK KOMIIbIOTED
. https://m.edsoo.ru/00ad9a50
COe/IMHEeHUN
49 O6o61ieHye 1 Bubmoreka IJOK IlepcoanbHblii
cucTeMaTu3alusi 3HaHUI https:/m.edsoo.ru/00ad9ch2 | KOMIBIOTED
KonTtposbHas pabora Ne3 1o [TepcoHanbHbIN
50 TeMe "OCHOBHbIE KJ/IaCChl Bubmaorexa IOK KOMIIbIOTED
. https://m.edsoo.ru/00ad9ela
HeOpraHuyeCKUX COeIMHeHUN
ITepBbie MOMBITKU [TepcoHanbHbIM
K/lacCU(UKAL[UU XUMHUYeCKUX bubmoreka LJOK KOMIbIOTEP
>1 371eMeHTOB. [IoHsTHE O https://m.edsoo.ru/00ad9ffa
IpyMIiax CXOAHBIX JIEMEHTOB
52 [Tepuogyueckuii 3aKOH U bubmoreka [JOK [TepconanbHbIV
[Tepromuueckasi cucrema https://m.edsoo.ru/00ada52¢ | kommbrOTEp
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XUMUUeCKux snemeHToB . 1.
MeHieneeBa

Bu6miorexa LIOK [TepcoHanbHbIN
53 ITepuonsl, rpymnrbl, HOATPYIIIILI
PHOARL TPY ATPY https:/m.edsoo.ru/00ada52¢ | KOMIBIOTEP
54 Crpoenue atomoB. CocraB Bubmoreka LIOK HepcowarneHbit
aTOMHBIX si7ep. M30Tomb! https://m.edsoo.ru/00ada342 | KOMIBIOTED
CtpoeHue 3/1eKTPOHHBIX [TepconanbHbIN
55 060/104eK aTOMOB 3/1eMeHTOB Bubnmuoreka LIOK KOMITbIOTEp
[Tepuopnueckoii cuctemsl /1. https://m.edsoo.ru/00ada6bc
N. MenpiesieeBa
XapakTepucTrvKa XUMHUYeCKOro [TepcoHanbHbIN
=6 37IeMeHTa I10 ero MOJI0KEHUIO B bubmoteka [JOK KOMITbIOTED
[Tepuopnueckoii cucteme [. 1. https://m.edsoo.ru/00ada824
MengeneeBa
3HaueHue [Tepruoanueckoro [TepcoHanbHbIM
3aKOHa /11 pa3BUTUSI HAYKHU U KOMIIBIOTED
57 npakTuku. [. V1. MeHzenees Bubmorexa [JOK
P LT d https://m.edsoo.ru/00ada96e
— YUéHbIH, [1eJjaror u
IPaK/|aHVH
O/eKTPOOTPULIATe/IbHOCTh Bus LIOK [TepcoHanbHbIN
nbnioreka
58 aTOMOB XUMHYeCKUX KOMIIBIOTE
https://m.edsoo.ru/00adaab8 P
3JIEMEHTOB
59 NonHag xumuyueckas CBsi3b bubmoreka [JOK Ludposas
https://m.edsoo.ru/00adac34 | 1aboparopus
RELEON
Ludposoii gaTunk
TeMIeparyphbl
[JIaTUHOBBIN;

JIaTunK
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TemrepaTypbl

TepMONapHBIN.
[TepcoHanbHbIM
KOMIIbIOTEp
Ludposas
naboparopust
RELEON
Ludposoii gaTumk
TeMIlepaTypbl
KosanenTHas nosisipHast Bubmmoreka LIOK P ypu
60 [JIaTUHOBLIN;
XUMHUUeCKasi CBA3b https://m.edsoo.ru/00adaab8
JlaTumK
TemrepaTypbl
TePMOITIapHbIM.
[TepconanbHbIV
KOMITbIOTEp
61 KoBaJIeHTHast Hero/spHast Bubmoreka LJOK TlepcoHarnbHb1i
XAMHYECKas CBA3b https://m.edsoo.ru/00adaab9 | KOMIMBIOTEP
Bubmiorexa LJOK [TepcoHanbHBbIA
62 CreneHb OKUC/IEHUSA
https://m.edsoo.ru/00adae28 | KOMIBIOTED
63 OKHCTUTENBHO- Bubmmoreka 1JOK TlepcoHabHbI
BOCCTaHOBHTE/IbHBEIE peaKIjiH https:/m.edso0.ru/00adb076 | KOMIBIOTEP
64 Oxucnmres 1 Bubmoreka IJOK IlepcoHanbHbIH
BOCCTaHOBUTE/H https://m.edso0.ru/00adb076 | KOMIBIOTEP
KonTposbHas pabota Ned 1o [TepcoHanbHbIN
bubmoteka [JOK
65 TeMe «CTpoeHuHe aToma. KOMIIBIOTEP

XyUMHUUecKasl CBSI3b»

https://m.edsoo.ru/00adb486
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bubmoteka [JOK

[TepcoHanbHbIM

66 n 6 1
TOT0Bas KOHTPO/IbHAs paboTd https://m.edsoo.ru/00adb33c | KOMIBIOTED
67 Pe3epBHblii ypok. O60611ieH1e 1 Bubmmoreka LIOK TlepcoHa/nbHbIM
Y CUCTEMATU3aLMs 3HAHWUH https://m.edsoo.ru/00ad9ch2 | KOMIBIOTED
68 Pe3epBHblii ypok. O60611ieHMe 1 Bubmoreka LIOK IlepconanbHbIH
¥ CUCTEMATH3ALMs 3HAHUH https:/m.edsoo.ru/ff0d61c6 | KOMITBIOTEP
OBIIEE KOJINMYECTBO 68

YACOB TIIO ITPOI'PAMME
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9 KV/IACC

No Ko/inuecTBO yacoB Hara J/IeKTPOHHBIE
/ T nudpoBbie
n €Ma ypoxa Bcer Koutpoabnsie | IIpakTuuecku H3yHeH o0pa3oBare/LHbIE Hcnone3oBanue
= (] paboThI e paboThI ui pecypcel oGopypoBaHus
«Touka pocra
[Tepuoguueckuii [TepcoHanbHbIN
3aKOH. KOMITbIOTEp
Ileproauyeckas Bubmoreka IJOK
cucreMa 1 https://m.edsoo.ru/00adb5
XUMHUEe CKHX 9e
anemenToB /. U.
MeHeneeBa
3aKOHOMEPHOCTH B [TepcoHanbHbII
W3MEHEeHUH CBOHCTB bubmoteka [JOK KOMITbIOTEp
XAMUYECKUX 1 https://m.edsoo.ru/00adb6
3/IEMEHTOB TePBbIX b6
TpEX eprozoB
Knaccudukanys u [TepcoHanbHbIN
bub6moreka [JOK
HOMeHKJ/IaTypa KOMITbIOTEp
1 https://m.edsoo.ru/00adb?7
HeopraHuueCKUx "
BeIlIeCTB B
Liudposas
. naboparopusi RELEON
Bupl xumuueckou .
Bubmoreka LIOK ugposoii gaTunk
CBSI3U U TUTIBI
1 https://m.edsoo.ru/00adba TeMIIepaTyphl
KpHUCTa/InyeCcKux .
R c6 TJIaTUHOBBI.
peIéToK .
[TepcoHanbHBIN
KOMITBIOTEP.
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KoHTponbHast [TepcoHa/bHbIN

pabora Nel 1o Teme KOMITBIOTEP.

«IToBTOpEHME U

yrnybneHve 3HAHUM

OCHOBHBIX pa3/ie/ioB

Kypca 8 Kjiacca»

Knaccudukarms [TepcoHanbHbIM

XUMUUe CKUX Bubmioreka LIOK KOMITBIOTEP.

peakLui o https://m.edsoo.ru/00adbc

Pa3/InYHbIM b0

TIpU3HaKaM

[ToHaTHe o ckopocTu Lpposas

S naboparopusi RELEON

peauyn, ToHsTHE 0 bubmoreka [JOK Ludporoii maTumk
https://m.edsoo.ru/00adbe | Temreparypbl

TOMOTeHHBIX U 9% IATHHOBELL

reTeporeHHbIX TlepcoHabHbIi

peaxknusx KOMITBIOTED.

ITonsiTrie o Ludposas

XUMHUYECKOM naboparopust

paBHOBECUH. RELEON.

PakTopsl, [udpoBoii gaTumk

B/IUSIIOIIIME Ha Bbubnuoreka LIOK TeMITepaTyphbl

CKOpPOCTh https://m.edsoo.ru/00adc2 | 1aTHHOBLLILA.

XMMHYeCKOH 8c T[TepcoHabHbIH

peariuu 1 KOMITBIOTE.

T0JI0)KEHUEe

XUMHUUECKOTO

paBHOBECHsI

OKHUCIUTEeTBHO- bubmioreka [JOK [TepcoHa/bHBIN
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BOCCTaHOBUTE/IbHbIE https://m.edsoo.ru/00adca KOMIIBIOTED
peakIfu de
rdposasi
Teopus 1
P . naboparopuss RELEON
/1eKTPOJIUTUYE CKO bubmoreka [JOK .
1(PpOBOI AaTUMK
10 JuccoLUaryu. https://m.edsoo.ru/00adcd Lup A
68 3/1eKTPOTPOBOJAHOCTH.
CunbHble U c/1abble 68 TlepcoHabHbIA
3/1IEKTPOJIUTHI KOMITBIOTED.
Ludposas
naboparopusi RELEON
WNoHHbIe ypaBHeHUs Brbmioteka LOK [udpoBoit gaTurK
1 . yp https://m.edsoo.ru/00add4 P
peakLui 48 3/IEKTPOIPOBOJAHOCTH.
o [TepcoHa/bHbIH
KOMIIbIOTEP.
XvMHueckue [TepcoHanbHbIN
CBOMCTBA KUCJIOT U KOMIIBIOTEP.
. bub6noreka [JOK
OCHOBaHHH B CBeTe
12 . https://m.edsoo.ru/00add5
Tipe/iCTaB/IeHni 00 48
3/1IEKTPOIUTUYE CKOU o
JIMCCOLMAalIiA
XUMHUueckue [TepcoHanbHbIM
CBOMCTBA COJiel B KOMIIbIOTEP.
cBeTe bubmoreka [JOK
13 . https://m.edsoo.ru/00add8
Tripe/icTaB/eHnid 00 b2
3/1IeKTPOIUTUYUE CKOU T
JICCoLMaliuu
bubmoreka LJOK [TepcoHamnbHbIM
[TousaTHe o
14 https://m.edsoo.ru/00add9 | kommbroTEp.

TUZIpO/IU3e cosieit

d4



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

O06o00611eHre 1 bubmoreka [JOK [TepcoHa/bHbIN
15 cUcTemMaTu3aLus https://m.edsoo.ru/00addd | KOMIBIOTEP.
3HaHWUU 12
Ludposas
[MpakTHueckas naboparopust
pabota Ne 1. Bubmoreka LIOK RELEON.
16 «Perenne https://m.edsoo.ru/00addbf | I{1udpoBoii gaTumk
SKCIIepUMeHTa/IbHbI d 3JIEKTpOITIpOBOAHOCTH
X 3ajau» . [lepcoHanbHbIN
KOMIIBIOTED.
KonTponbHas [TepcoHanbHbIM
pabora Ne2 110 Teme KOMITbIOTEp.
«ONeKTpoIMTUYeCcKa bubmoreka [JOK
17 A JUCCOLIUALIUA. https://m.edsoo.ru/00adde
XuMHUuecKre c0
peakLuu B
pacTBOpax»
Ob6rmas [TepcoHaBHBIM
XapaKTepuCcTHUKa KOMIIbIOTED.
bubmioreka [IOK
rajioreHoB.
18 https://m.edsoo.ru/00addfe
XUMunyeckue )
CBOMCTBA Ha B
ripuMepe xJiopa
XJIOPOBOZOPOJ, Ludposas
ConstHas KMCJIOTA, J'Ia60paTOpI/IH.RELEON
bubmoreka [JOK
XUMHUUEeCKHe
19 o https://m.edsoo.ru/00adel
CBOWCTBa,
04
ToJlyueHue,
TpUMeHeHue
20 IIpakTnyeckas bubmioreka [JOK [udposasi



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

pabota Ne 2 110 Teme naboparopust
«ITonyyenue RELEON.
. https://m.edsoo.ru/00ade3 .
COJISTHOM KUCJIOTHI, 48 [TepcoHanbHbIM
n3yJeHue eé o KOMITBIOTEP.
CBOMCTB»
Brruviciienus o [TepcoHa/bHbIN
ypaBHEHUsIM KOMITBIOTEP.
bubmoteka [JOK
XUMUUe CKUX
21 . https://m.edsoo.ru/00ade4
peakiuii, ecyid OJuH a8
13 PeareHToB [J]aH B o
130bITKE
Oo0jas [TepcoHambHBIMI
bubmioreka [JOK
XapaKTepUCTHKa KOMITBIOTEP.
22 https://m.edsoo.ru/00ade6
aemeHTOB VIA- 4a
TPYyNIbl -
AJNIOTpOIHbIe [TepcoHanbHbIM
MoUGbUKALIUN CephI. KOMITBIOTEP.
HaxoxxgeHuve cepsl U bubmoreka [JOK
23 eé coelMHeHU B https://m.edsoo.ru/00ade6
Tpupo/ie. 4a
XUMuyeckue
CBOMCTBA Cepbl
CepoBozopof, [TepcoHa/bHbIN
CTpOeHue, buonuvoTeka LIOK KOMIIBIOTED.
24 ¢bu3nueckue u https://m.edsoo.ru/00ade8
XUMHUUEeCKHe 02
CBOMCTBA
25 OKcuzpl Cepsbl. bub6moreka [JOK Ludposas
CepHast KUCJIOTa, https://m.edsoo.ru/00adea | maboparopusi RELEON

28



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

dbusnyeckue u

udposoii gaTunk

XUMHUUEeCKHe 3/1IeKTPOTPOBOAHOCTH
CBOMCTBa, . [lepcoHanbHbBIN
TIpUMeHeHue KOMITbIOTEP.
XvMHueckue [TepcoHanbHbIN
peakiuy, iexalye KOMITbIOTEP.
B OCHOBe
TIPOMBILLIZIEHHOTO
bub6moreka [JOK
criocoba momyueHust
26 . https://m.edsoo.ru/00adec
CepHOI KUC/IOTHI. 8a
Xumuueckoe o
3arpsisHeHue
OKpYy>Katolllel cpefibl
COeJJMHEHUSIMU CephbI
Briuriciienue [TepcoHanbHbIN
N bubmoreka [JOK
MacCOBOU 10/TU KOMITBIOTEP.
27 https://m.edsoo.ru/00adec
BBIX0/Ia MIPOJyKTa 8a
peakiuu B
Obu1as [TepcoHamnbHbIM
XapaKTepUCTHKa KOMITBIOTEP.
371eMeHTOB VA-
rpyrmmbl. A30T, Bubnuoreka IJOK
28 pacripocTpaHeHue B https://m.edsoo.ru/00adeea
Tpupo/ze, 6
dbusnyeckue u
XUMHUUEeCKHe
CBOMCTBa
29 AmMmuak, ero bub6moreka [JOK [TepcoHa/bHbIN
busnueckue u https://m.edsoo.ru/00adf00 KOMIIBIOTE.

4



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

XHUMHUUECKHe
CBOIICTBa,
nojiyueHre U

TIpUMeHeHue
[IpakTrueckas [TepcoHanbHbIN
pabota Ne 3 1o Teme Bubmoreka LIOK KOMITBIOTEP.

30 «ITonyuyenue https://m.edsoo.ru/00adf18
aMMuaka, U3yueHue 0
€ro CBOWCTB»

Ludposas
A30THasi KUC/IOTa, eé naboparopust RELEON
¢bu3nueckue u Brbmmiorea LOK [udpoBoii faTurK

31 https://m.edsoo.ru/00adf30
XUMHUeCKHe e 3/1IeKTPOTPOBOAHOCTH
CBOMCTBa - . [lepcoHanbHbIN

KOMITbIOTED
Wcnonb3oBanue [TepcoHanbHbIN
HUTPATOB U COJlel KOMIIbIOTED.
aMMOHHUS B KaueCTBe
MUHepaTbHbIX
ymoBpesii. bubmoreka [JOK

32 https://m.edsoo.ru/00adf51
Xummnyeckoe 3
3arpsisHeHue
OKpY>Karoler cpe/ibl
COeZIMHEeHUSIMU
asora

33 docdop. Oxcug, Bubmoreka LIOK [TepcoHanbHbI
docdopa (V) u https://m.eds00.ru/00adf68 | komrisroTEp.
dbochopHas a
KUC/IOTa,

(r3nueckue 1



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

XHUMHnyeckKue

CBOIICTBa,
ToJlyuyeHue
W crionb3oBaHue [TepcoHa/bHbIN
tdocdaroB B KOMITBIOTEP.
KayecTBe
bub6noreka [JOK
MUHepaTbHbIX
34 . https://m.edsoo.ru/00adfc2
yA0OpeHUH. 0
3arpsisHeHUe -
TIPUPOJHOU Cpefibl
docdaramu
Yrnepon, [TepcoHanbHbIN
pacrnpocTpaHeHyve B KOMITbIOTEp.
bub6moreka [JOK
TIpupoze,
35 https://m.edsoo.ru/00adfd9
¢busnueckue u .
XUMUYeCKHue B
CBOMCTBA
Okcuzipl yriepoza, [TepcoHanbHbIN
ux (puznyeckue u KOMITBIOTEp.
XUMUYeCKHue
CBOWCTBA. Bubmmoreka LJOK
36 JKOJIOTUUecKue https://m.edsoo.ru/00adfeb
po06/IeMBI, e
CBsi3aHHbIE C
OKCH/IOM yT/iepojia
av)
bubmioreka [IOK [TepcoHa/MbHBIN
YronbHas KuUcioTa v
37 ) https://m.eds00.ru/00ae00 | KommbIOTEP.
eé comu
6¢
38 IIpakTryeckas bubmoreka [JOK [Tudposas



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

pabota Ne 4 110 Teme naboparopusi RELEON
"[omyuenne Ludposoii gaTunk
YIJIEKKCJIOTO rasa. https://m.edso0.ru/00ae02 3/1eKTPOITPOBO/IHOCTH
KauecreeHHast 7e . TlepcoHanbHbIN
PEeaKIys Ha KOMITBIOTED.
KapOoHaT-vOH"
IlepBoHauanbHbIE [TepcoHanbHbIN
TOHSATHS 00 KOMITBIOTEP.
R — bubmoreka [JOK
39 BeLICTBAX KAK 0 https://m.edsoo.ru/00ae05
4e
COeZIMHeHUSIX
yriepojia
KpemHuii 1 ero Bubmmoreka LIOK [TepcoHaTBHBIM
40 COeIMHEeHHS https://m.eds00.ru/00ae08 | kommbrOTEP.
it Oa
[TpakTUueckas Ludposas
pabora Ne 5. naboparopusst RELEON
Pertienne Ludposoii faTurK
9KCIIePUMEHTa/IbHbI Bubnmorexa [JOK 3/IEKTPOITPOBOAHOCTH.
41 X 337121 110 Teme https://m.edsoo.ru/00ae0bf TlepCoHa/IbHBIH
«Baxuermme s KOMIIBIOTED.
HeMeTasulbl U UX
COeZIMHeHUsI»
KonTponbHas [TepcoHanbHbIM
pabota Ne3 110 Teme Bubmoreka LIOK KOMITBIOTEP.
42 «BaxkHeiiime https://m.edsoo.ru/00aeQe
HeMeTasulbl U UX 18
COeZIMHeHUsI»
43 O61mas bub6moreka [JOK [TepcoHa/MbHbIN

XdDAKTEepUCTHUKA

https://m.edsoo.ru/00ael0



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

XUMUUEeCKUX KOMITBIOTEP.

3/1eMEHTOB —

MeTaslsloB.

Mertanniueckas

CBSI3b U 36

MeTasinJecKas

KpHCTasinyecKas

peLiéTka.

dusuyeckue

CBOMCTBA METaJIJIOB

XuMHuueckue [TepcoHanbHbIM

CBOICTBa MeTa/IOB. Bubmioreka LIOK KOMITBIOTEP.
44 OJIEKTPOXUMUUECKU https://m.edsoo.ru/00aell

Y psi/i HanpsUKeHUU 56

MeTasyIoB

OO6ue criocobsr [TepcoHabHBIM

Moy yeHust KOMIIbIOTEP.

MeTaoB. CrjiaBbl.

Boruriciienust 1o bubmoreka [JOK
45 ypaBHEeHUsIM https://m.edsoo.ru/00aell

XUMHYeCKUX 56

peaxiuii, ecyid OVH

Y3 peareHTOB

COJIEPXKUT MPHUMeCH

Moustue o bubmioreka [JOK [TepcoHa/MbHbIN
46 https://m.edsoo.ru/00ael2 | kommblOTEp.

KOpPPO3UH MeTaslyIoB 78

bubmoreka LHOK [TepcoHamnbHbIM

47 [[lemouyHBIE METaTBI https://m.edsoo.ru/00ael4 | kommbrOTEp.

b2



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

Oxkcuabl U bubmoreka [JOK [TepcoHa/bHbIN
48 TULPOKCUBI HATPUS https://m.edsoo.ru/00ael4 | KOMIBIOTEP.
1 Ka/ust b2
[[lesiouHO3EeMe/IbHbIe bub6noreka [JOK [TepcoHa/bHbIN
49 MeTaJsl/ibl — KaabLui https://m.edsoo.ru/00ael5 | KOMIIBIOTEP.
Y MarHum e8
Baskueiimniue bub6moreka [JOK [TepcoHanbHbIN
50 COeTUHEHUST https://m.edsoo.ru/00ael5 | KOMIObIOTEP.
KaJIbLIUsI e8
O06o01eHMe U [TepcoHabHBIHI
51 chcTeMaTU3anus KOMIIBIOTED.
3HAHUU
JKécTkoCTb BOZIBI U Bubmioreka LIOK [TepcoHanbHbIN
52 CI0COOBI eé https://m.edsoo.ru/00ael8 | KOMIBIOTEP.
yCTpaHeHUs 86
[IpakTrueckas [TepcoHanbHbIM
pabora Ne 6 1o Teme Bubmoreka LIOK KOMITBIOTEp.
53 "JKECTKOCTb BOJIBI U https://m.edsoo.ru/00aelae
METOZbI eé 8
ycTpaHeHus"
bubnoreka [JOK [TepcoHanbHbIN
54 AntoMUHUM https://m.edsoo.ru/00aelc | KOMITbIOTEP.
64
AwmdoTepHbie bubmoreka [JOK [TepcoHanbHbIN
55 CBOMCTBA OKCHJa U https://m.edsoo.ru/00aelc | KOMIIbIOTeP.
TU/IDOKCH/IA 64
56 JKeseso bubnoreka [JOK Ludposas
https://m.edsoo.ru/00aeld | maboparopust RELEON

86

LlnudpoBoii gaTurK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

JlaBJIeHUsI.

[TepcoHanbHbIN
KOMITbIOTEp
Oxkcuapl, [TepcoHa/MbHbIN
TU/IPOKCU[IBI U COTU Brbmioteka LOK KOMITBIOTEP.
57 https://m.edsoo.ru/00ae35
»kenesa (II) u xenesa 06
(11D -
O06o00611eH1e U [TepcoHaMbHbIN
58 CUCTeMaTH3aLus KOMITBIOTEP.
3HaHUU
[IpakTnueckas Ludposas
pabota Ne 7. naboparopusi RELEON
fli(lijl-'llee?)ll//lli/[eHTaﬂbeI Bubmmorexa [IOK HipOBOH AT
59 https://m.edsoo.ru/00ae3d | TEMIEPATypbl 1
X 3a/1a4 110 TeMe o8 JAB/IEHUSL.
«Baxuetime o [TepcoHanbHbIN
MeTaJlJIbl U UX KOMITBIOTED.
COeTUHeHUSI»
Brruucienus o [TepcoHa/nbHbIN
ypaBHEHUsIM KOMITBIOTEP.
XUMUUe CKUX
peaxiuii, ecyid OVH
U3 peareHTOB JlaH B BbubmioTeka LIOK
60 130BITKE WU https://m.edsoo.ru/00ae17

COZIep’KUT TPUMECH.
Borunicnenus
MaCCOBOU /101
BbIX0/|a TTPOAYKTa

peakLuu

50



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

O06o00611eHre 1 [TepcoHa/MbHBIN
61 cucTeMaTU3aLys KOMIIbIOTED.
3HaHUU
KoHTponbHast [TepcoHa/bHbIN
pabora Ne4 110 Teme KOMITbIOTEP.
62 «Bakuetinme
MeTaJlIbl U UX
COeJUHeHUSI»
BeljectBa u [TepcoHanbHbIN
bub6moreka [JOK
MaTepuasbl B KOMITbIOTEP.
63 . https://m.edsoo.ru/00ae3f5
TOBCe/IHeBHOM 0
JKU3HU UeI0BeKa -
Xumurueckoe Bubmioreka LIOK [TepcoHanbHbIN
64 3arpsisHeHue https://m.edsoo.ru/00ae42 | KOMIIBIOTEP.
OKpY>Katolller cpefibl 70
Posib xumuu B [TepcoHanbHbIM
bubmioreka [IOK
pelleHun KOMITBIOTEP.
65 https://m.edsoo.ru/00ae42
9KOIOTUUe CKUX 20
ripo6sieM -
Pe3epBHbIi yPOK. [TepcoHanbHbIN
bubmoreka [JOK
O06o00611eHre U KOMITBIOTEP.
66 https://m.edsoo.ru/00ae0d
CUCTeMaTH3alus 03
3HaHUU -
Pe3epBHbIii yPOK. [TepcoHanbHbIN
bubmoreka [JOK
O06o00611eHre 1 KOMITBIOTEP.
67 https://m.edsoo.ru/00adb3
cuCTeMaTu3aLus 3c
3HaHUU B
68 Pe3epBHBIN YPOK. bub6moreka [JOK

O06o00611eHNE U

https://m.edsoo.ru/00ad9c



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

CcUCTeMaTH3aLIUs
3HaHU

OBIIEE
KOJIMYECTBO
YACOB I10
TIPOTPAMME

68



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




YYEBHO-METOAUYECKOE OBECIIEUEHUE OBPA30BATE/TBHOT'O
ITPOIIECCA
OBSI3ATE/IbHBIE YUEBHBIE MATEPUAJIBI I/I1 YUEHUKA

» Xumus, 8 knacc/ I'abpuensiH O.C., Octpoymos WU.T., Crnagkos C.A.,
AxioHepHoe o011iecTBo «M3aarenscTBo «IIpocBeltieHue», 2023.
» Xumus, 9 knacc/ IN'abpuensiH O.C., Octpoymos N.I"., Cnaakos C.A.,

AxnmoHepHoe o011iecTBo «M3marenscTBo «IIpocBerrierune», 2023.

METOJUYECKUWUE MATEPUAJIBI VI YUUTEJISA

1. 'abpuensn O. C., Bockoboitnukora H. T1., fimykoBa A. B. HacTonbHast KHUra
yuuressi. Xumus. 8 ki1.: Mertoguueckoe nocobue. - M.: JIpoda, 2021.

2. 'abpuensn O. C., fmykoBa A. B. TeTpaap 151 1ab0paTOPHBIX OILITOB U
npakTrueckux pabort. 8 k. K yue6ruky O. C. 'abpuensHa «Xumwus. 8 Kimacc».
M.: [Ipoda, 2022.

3. T'abpuensH, O. C. Metoguueckoe rocobue kK yue6Huky O. C. 'abpuesnsiHa
«Xumus». 8 kinacc / O. C. T'abpuensaa. — M. : Ipoda, 2021. — 109.

4. I'abpuensH, O. C. Metoguueckoe rocobue K yuebuuky O. C. ['abpuesnsiHna
«Xumusi». 9 knacc / O. C. T'abpuensH. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHomoruueckue KapTel K yue6HuKy O. C. I'abpuensHa «Xumus. 8
K/1acc» : MeToanueckoe rocobwue / JI. 1. AcanoBa. — M. : [Ipoda, 2020

6. Xumusi : TexHosiorndeckue Kapthl K yue6HUKY O. C. I'abpuesnsiHa « Xumus. 9

KJ1acc» : MeToauueckoe rocobue / JI. 1. AcanoBa. — M. : [Ipocda, 2018



7. Xumus. 8 k1.: KoHTposibHBIe 1 TIpOBepouHbie paboThl K yue6HUKY O. C.
TabpuensiHa «Xumus. 8» / O. C. T'abpuesnsH, I1. H. Bepe3kun, A. A. YilakoBa u

ap. - M.: Ipoda, 2022. naHHbIe

IINPPOBBIE OGPA3OBATEJ/IBHBIE PECYPChI 1 PECYPCBI CETHU
MHTEPHET

ehttp://www.chemnet.ru I'azeta « Xumusi» u caut as yunrens «f uay Ha ypok
XUMHUN»

http://him.1september.ru Eaunas konnekims LIOP: [TpegmMeTHasi Ko/neKLust
«XUMUSA»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuyHbIe
JKCIriepuMeHThI: Xumusi. Konnekius Poccutickoro o61jeo6pa3oBarenibHOTO
ropTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickasi omuMIivazia KOJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckasi XUMUsi: 37IeKTPOHHbBIN YueOHUK /15
cpefiHel IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMHU: 37IEKTPOHHBIN yueOHUK
http://www hemi.nsu.ru OTKpbITbIN KOIeIK: XUMUS
http://www.chemistry.ru JlucTaHiiOHHasi 0JIMMIMAZA MO0 XUMUMU:

Te/IeKOMMYHHUKAIIMOHHBIN 00pa30BaTe/IbHbIN MPOeKT






