Ornen obpasopanns agMuaHcTpainy CocHoBekoro paiiona TamBoBekoii o6aacTi
OUIHAT MYHHLMIATBHOTO DIOLKETHOrO 001Ie00pa30BATENBHOTO YHPEHIEHHA
CocHoBekoii cpeaneii oBmeobpazosarensroii mkonst N2 1 B ¢. Orbsices

PexomennoeraHo K yTREPHIESHHID A Yreepwknaw

e,

nenarorvyMeckdM  cosetom MBOY H. o, ;ﬁﬁexm CocHoBCKOH
Cocronckoii COIII N21 = (A0 andl? COILI N2 |
[Mpotokon N2 1 %2 M. AHocos
oT «30» aBrycra 2023 1. npukaz NS \ T4 m’ HTa0ps 2023r.

PABOYASA ITPOI'PAMMA

yueOHOro npeamera «Xumusi. ba3oBblii ypoOBeHb»
A1t obyyaromumxcsi 8 - 9 KmaccoB



INIOACHUTEJIBHASA 3AIINCKA

[lporpaMMa MO XUMHM Ha YpPOBHe OCHOBHOTO 00iero o6pa3oBaHus
CoCTaB/ieHa Ha OCHOBe TpeOOBaHMM K pe3y/lbTaTaM OCBOEHHs OCHOBHOMU
oOpa3oBaTe/NbHOM  MPOrpaMMbI  OCHOBHOTO ob1iero oOpa3oBaHuUs,
nipefctaBiaeHHbIX B PI'OC OOO, a Takke Ha OCHOBe defiepanbHON paboueti
MpOrpaMMbl  BOCTIUTAaHWS W C YUYETOM KOHIIEMIUM TIpero/laBaHust yueOHOro
npegMeta «XWMHsl» B 00pa3oBaTelbHBIX — OpraHu3alusax — Poccuiickoi
DepepaLyu.

[IporpamMMa 1Mo XUMHUM AAET Mpe/CTaBleHHe O Liefsx, oOIeil cTpaTeruu
0o0yueHHsI, BOCITUTAaHUS W PA3BUTHSA OOYUarOIIMXCS CpPeACTBaMH yueOHOTo
rnpeiMeTa,  yCTaHaB/iuWBaeT  00s3aTe/lbHOe  TpeAMeTHOe  COZeprKaHue,
rpe/lyCMaTpyBaeT pacripejie/ieHde ero mo KjaaccaM U CTPYKTYpUpOBaHUe IO
pasjieslaM M TeMaM MpOrpaMMbl TI0 XWUMHH, OTMpejie/isieT KOJIUUeCTBeHHble U
KaueCTBEeHHbIe XapaKTepPUCTUKHU coJieprKaHus, peKOMeHyeMyto
10C/Ie/IOBaTeIbHOCTh  W3YUeHUsI XUMUU C YUYETOM MEXIpPeJMeTHbIX U
BHYTPUIPEIMETHbIX CBsi3eid, JIOTMKA yueOHOro mpoljecca, BO3PACTHBIX
ocobeHHOCTell 00yuarouxcs, orfpefenser BO3MOXKHOCTH TpeaMeTa [Jis
peanu3auyy TpeboBaHMi K pe3ybTaTaM OCBOEHUsI OCHOBHOW 0Opa3oBaTenbHON
IIporpaMMbl Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHusl, a TakK»Ke TpeOOBaHUM
K pe3yibTaTaM OOyueHWs] XMMHHM Ha YpOBHe Ijejield W3yueHWs IpeiMeTa U
OCHOBHBIX BH/IOB YyueOHO-TI03HAaBaTebHOM [esTeTlbHOCTH 00ydaroierocs o
OCBOEHHIO yUueOHOTO CO/IepP>KaHUs.

3HaHWe XUMHH CIY)KUT OCHOBOW Jjisi (pOpMHUPOBaAHUSI MHPOBO33peHUS
00yuJaroI1erocs, ero rnpe/iCTaB/JIeHUN 0 MaTepHUaJIbHOM €JUHCTBE MUPA, BXKHYIO
poJib UrpatoT hopMHUpyeMble XUMHeM Tpe/ICTaB/IeHrs O B3aUMOIPeBPallleHHsIX
SHEPruv U 00 SBOJIIOLIMKM BELIECTB B TIPUPO/IE, O TYTAX PeLleHuUs: 700aIbHbIX
npo6/ieM yCTORUMBOIO Pa3BUTHsI UE/I0BEUECTBA — ChIPhEBOM, SHEPreTHUeCKow,
TIUILEBOM 1 IKOJIOTMUeCKOU 6e301acHOCTH, MpobsieM 37paBoOXpaHeHusl.

N3yueHue Xxvumuu:

CMOCOOCTBYeT —peanu3aliid BO3MOXKHOCTEW [I/II  CAMODa3BUTUS U
dbopMUpOBaHUs KYJAbTYpbl JIMUHOCTH, €€ ob0ileli U GyHKIMOHATLHOU
IPaMOTHOCTH;

BHOCHT BKJIaJ] B )OPMHUPOBaHHE MBIIIIEHUSI ¥ TBOPUECKUX CITOCOOHOCTEMH
00yYarIUXCsl, HABLIKOB UWX CaMOCTOSITeJIbHOW yueOHOU [JesTe/TlbHOCTH,
9KCIIepUMEHTAlbHBIX W HCCIe[0BaTe/IbCKUX YMEHHM, HeoOXOAMMBIX KakK B
TOBCeJTHEBHOM >KU3HU, TaK U B TTPO(eCcCUoHa/bHOMN JesiTe/IbHOCTH;

3HAaKOMMT CO CIelM(PUKON HayyHOr'O0 MBIIIIeHHUs, 3aK/a/[bIBaeT OCHOBBI
L[eJIOCTHOTO B3r/Isila Ha eAWHCTBO TPUPOAbl W  UesioBeKa, SBJSETCS
OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUM eCTeCTBEHHO-HayYHOW I'PaMOTHOCTHU
00yUaroIuXCs;

crocoOcTByeT (hOPMUPOBAHUIO [JEHHOCTHOTO OTHOIIIEHUsI K eCTeCTBeHHO--
HayyHbIM 3HaHUSIM, K TIpUpoJie, K Ue/IOBeKYy, BHOCHUT CBOW BK/aj B
9K0JIOTUecKoe 0bpa3oBaHre 00yUarOIIUXCSl.

JlaHHbIe HarpaBjIeHWs B 00yUeHUHM XUMHUU 00eCTieurBarOTCs CrieliurKom
cofep)kaHusi yueOHOro TipegMeTa, KOTOPBLIM SIBASIETCS  Ie[arordyeckd
aZlanTUPOBAaHHLIM OTPa)kKeHWeM 0a30BOM HayKU XMMUM Ha OTpe/ie/IEHHOM Tarle
eé pa3sBUTHS.

Kypc XvMuu Ha ypoBHE OCHOBHOTO 001iero obpa3oBaHusi OpHEHTHPOBaH
Ha OCBOEHHWE OOYYaroIMMHCS CHCTEMbI TepPBOHAYa/IbHBIX TTOHATUA XUMHH,



OCHOB HEOpPraHWYeCKOW XMMUU U HEKOTOPBIX OTAE/IbHBbIX 3HAUWMbBIX MOHSITHUN
OpraHUYeCKOUW XWMUH.

CTpyKTypa cofiep>KaHusi MPOrpamMMbI 110 XMMUK C()OPMHUPOBaHa Ha OCHOBE
CUCTEeMHOr0 MoAxo/a K eé uzyueHuto. Coziep)kaHue CKIa/IbIBaeTCsl U3 CUCTEMBbI
TMOHATUA O XWMUYECKOM 3jleMeHTe M BeIleCTBé U CHUCTeMbl TMOHSITUM O
XUMHUUeCKor peakiyd. O0e 3TH CHUCTeMBbI CTPYKTYPHO OpraHW30BaHbI T10
MPUHLIUNY TOC/Ae[0BaTe/TbHOIO Pa3BUTHS 3HAHUM Ha OCHOBE TEOpPeTUUeCKUX
rpe/iCTaB/IeHUM Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJ/ISIPHOTO YUYeHUsI KaK OCHOBBI BCETr0 eCTeCTBO3HAHUS;

- Ilepuopuueckoro 3akoHa /I. V. MeHpeneeBa Kak OCHOBHOIO 3aKOHa
XUMUHU;

- y4YeHUs1 O CTDOEHUM aTOMa ¥ XUMHUUYEeCKOU CBSI3H;

- TpejiCTaB/ieHUH 00 3/IeKTPO/IMTHUECKOW [AUCCOIMALINMA BEIIeCTB B
pacTBOpax.

TeopeTnueckrie 3HaHUSI pAacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU
MOTyUeHHbIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAOTCS TMOCAe[0BaTeIbHO OT
OJHOTO yPOBHS K [pPyroMy, BBIIOMHSIS (QYHKOMU OOBSICHEHUS W
MPOTHO3UPOBAHUsI CBOWCTB, CTPOEHHUS U BO3MOXXHOCTEM MPAKTAYECKOTrO
MPUMEeHeHUsI U TTOTyUeHUs U3yyaeMbIX Bell[eCTB.

OcBoeHre TpOTrpaMMbl TI0 XWMWUU CTHIOCOOCTBYeT (OPMHPOBaHHIO
rpe/JCTaB/eHUs] O XWMHUUECKOW COCTaBJISAIOIed HAyuyHOW KapTHMHBI MUpa B
JIOTHKe eé CUCTEeMHOU MPUPO/Ibl, [IEHHOCTHOTO OTHOIIIEHUSI K HAYUHOMY 3HaHHUIO
Y MeTO/laM MO3HaHWs B HayKe. V3yueHre XMMUU TIPOUCXO/IUT C MPHBJIEUeHUEM
3HaHUW W3 paHee HW3yUYeHHBIX YueOHbIX TIpeaMeTOB: «OKpY’KaloIuii MHUD»,
«buomnorug. 5—7 Knacce» U «PU3MKa. 7 Kj1acc».

[Ipy wu3yyeHMM XWMHUM T[POUCXOAUT (POPMUPOBAHWE 3HAHWUU OCHOB
XUMMUECKOM  HayKM Kak o00/acTh  COBPEMEHHOTO  eCTeCTBO3HaHWS,
MpPaKTUYeCKOM [eATeJIbHOCTA ue/ioBeKa Y KaK OJHOTO W3 KOMIIOHEHTOB
MHPOBOM Ky/JbTYphl. 3aZiaua yueOGHOTO IMpeaMeTa COCTOUT B (hOPMHUPOBAHUU
CUCTeMbl XMMHWUYECKHUX 3HAaHUM — Ba)KHEUIINX (DaKTOB, MOHSATUM, 3aKOHOB U
TEOPETUUECKUX TI0JIOKeHUH, [OCTYITHBIX 0000II[eHNi MHPOBO33pEHUYECKOT0
XapakKTepa, si3blKa HayKW, B TIPUOOII[eHHH K Hay4YHbIM METO/JaM TI03HaHUS TPy
M3yUeHUM Bel[eCTB U XUMHUUYECKUX peakl[iid, B ()OPMUPOBAaHWH U Pa3BUTUU
T03HABaTe/IbHBIX YMEHHWM W WX TIPUMEHEHWH B YueOHO-TIO3HABAaTe/JbHOU WU
yueOHO-UCC/IeJOBaTe/TbCKOM  [IesITeTbHOCTH, OCBOEHHW TpaBWUI 0e30macHOro
oOpalljeHus C BelljeCTBaMH B TIOBCE[HEBHOM >KH3HHU.

[Mlpy wu3yyeHMM XWMHM Ha YPOBHe OCHOBHOTO o0O0Irero o0Opa3oBaHus
Ba)KHOe 3HaueHHe Mpruobpesy Takye 1ie/d, Kak:

- (opMHUpOBaHUEe HWHTE/JIEKTYa/JbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOSATETbHOMY TIPUHSTHUIO PeIlleHunH,
CrIocoOHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIITUMCS YCIOBUSIM JKHU3HHU;

- HarpaB/IEHHOCTb OOy4YeHMs Ha CHUCTeMaTHYecKoe TpHOOIeHre
00yuaroImxcs K CaMOCTOSTe/TbHOM TM03HaBaTeIbHON [1eATebHOCTH, HayUHbIM
MeTO/]aM TI03HaHUs, (POPMHUPYIOIIMM MOTHBAI[MIO U Pa3BUTHE CTIOCOOHOCTEM K
XUMUHU;

- obecrieyeHue yCJIOBUM, CTI0COOCTBYFOITUX TIPUOOpEeTEHUIO
OOyuaroI[UMHUCS  OMbITa  pa3HOOOpa3sHOM  /leATeTbHOCTH, TIO3HAHWS U
CaMOIIO3HaHMSI, K/IFOUEBBIX HAaBBIKOB (K/IHOUEBBIX KOMIIETEHIIUM), HMEeIOIIUX
YHUBepCa/IbHOe 3HaueHue [I/is1 Pa3/IMYHbIX BUJOB JesiTe/TbHOCTH;

- ¢dopmupoBaHre o00mell (QYHKIMOHATBHOH U ecTeCTBeHHO-HayYHOMH
IPaMOTHOCTH, B TOM UHCJAe YMEHHH OOBSICHATb U OIeHWBAaTh SIBIEHUS



OKDY’KArOLL|er0 MUPA, UCTIO/b3Yst 3HAHHUSL U OIIbIT, MO/yYeHHbIE MPU U3yUeHHH
XVMHUH, TIPUMEHATb WX TIPU PelleHnr HpO6J‘[EM B TIOBCEJHEBHOM >XWU3HU U
TPY/IOBOM [leATe/TbHOCTY;

- ((opmupoBaHWe Yy 00yYalOMUXCI TYMaHHUCTHUECKUX OTHOIIIEHUH,
MOHWMAaHUS 1[€HHOCTH XWUMHWUECKUX 3HAaHWM [/ BBIPAOOTKH SKOJIOTUUYECKU
11e71eC000pa3HOro MoBe/ieHUst B OBbITY U TPY[OBOW [€ATe/bHOCTH B LiEJISIX
COXpaHeHUs1 CBOET0 3/J0POBbs U OKPY>Katolliei IPUPOIHOM Cpe/ibl;

- pa3BUTHe MOTHBALMM K OOYyYeHMIO, CTIOCOOHOCTEM K CAMOKOHTPOJIO U
CAMOBOCTIMTAHUIO Ha OCHOBe YCBOEHHs o0OIrjeuesioBeUeCcKUX I[€HHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tipodwissi ¥ HamnpaB/eHHOCTH
Ja/ibHeNIero ooyyeHusl.

OO011jee YKMCIO0 YacoB, OTBEAEHHBLIX [ISI M3yUeHHS XWUMHWU Ha ypOBHE
OCHOBHOTO 0011]ero 06pa3oBanus, cocTaBysieT 136 yacoB: B 8 kacce — 68 uacos
(2 yaca B Heflent0), B 9 Kinacce — 68 uacoB (2 yaca B HeZie/io).



COJEPXAHUE OBYUEHUSA

8 KIIACC

IlepBoHaua/ibHbIe XMMUYECKHE MTOHATUSA

[Tpeamet xumuu. Posib XMMUU B )KU3HU UejioBeKa. XHMMUSI B CUCTEME HayK.
Tena u BewjectBa. Pu3NuUeCcKre CBOMCTBA BellleCTB. ArperaTHoe COCTOSTHUE
BeljecTB. [ToHsITHE 0 MeTOJax MO3HaHWSA B XUMUM. UHUCThIE BelecTBa U CMeCH.
CriocoObI pa3zenieHust CMeCei.

ATOMBI U MOJEKY/bl. XUMHUUYeCcKUe 37eMeHTbl. CHMBOJIbI XUMHYECKHUX
371eMeHTOB. [IpocThie U C/1I0KHBIE BellleCTBa. ATOMHO-MOJIEKYJ/ISIDHOE YUYeHHe.

Xumunueckas (opmysa. BajeHTHOCTE aTOMOB XMMWYECKHX 37€MEHTOB.
3aKOH TIOCTOSHCTBA cCoOcTaBa BeljecTB. OTHOCHUTe/bHAasg aTOMHasi Macca.
OTHOCUTe/IbHAsA MOJIeKYJ/IsIpHast Macca. MaccoBasi j0/11 XMUMUUeCKOro 3jieMeHTa
B COeZIMHEHUH.

KomuectBo  BemjectBa. Mone. MonsipHas Macca.  B3anMocCBs3b
KOJIMYeCTBa, MACChl M YMC/a CTPYKTYPHBIX e[UHHL| BeijectBa. Pacuérel mo
(dhopMyiam XUMHUUECKUX COeJMHEHUM.

dusnueckie W XUMUUeCKUe SB/eHHs. XHMHUUYecKas peaklus U eé
MpU3HAaKU. 3aKOH COXPaHEHWs MacChbl BeleCTB. XUMHUYECKHEe ypaBHEHMS.
Krnaccugukaiys XuMruyecKrx peakiui (CoeJHeHH s, pa3/ioyKeHu s, 3aMelleHus,
obMeHa).

XumuuecKuti 3KcnepumeHm:

3HAKOMCTBO C XMMUYeCKOMW TIOCy/10i, TipaBuUIaMy paboThl B 1abopaTopyu
U npuémamMu obpaieHusi C jgabopaTopHbIM 000py/OBaHUEM, HW3ydyeHue U
ornvcaHue (U3UUeCKUX CBONCTB 00paslioB HeOpraHWUeCKWX BeleCTB,
HabsrozieHre (r3nueckux (TUiaB/eHue BOCKa, TasiHUe Jb/la, PaCTUPaHKe caxapa
B CTYIKe, KUMeHWe W KOHJEeHCalds BOJbl) U XMMUUECKUX (TOpeHHe CBeuH,
MPOKa/MBaHWe MeJHOW IPOBOJIOKM, B3aMMO/EHCTBME Mela C KHC/IOTOH)
SBJIeHUH, HAO/MIO/|eHWe W OMMCaHWe TPU3HAKOB TIPOTEKAHWS XUMHUYECKHMX
peakiuii (pa3nokeHne caxapa, B3aMMOJENCTBHE CEPHON KHMC/IOThI C X/I0OPUOM
Oapusi, pasnoxeHue rugpokcuga meau (I1) mpu HarpeBaHWH, B3aUMO/IeHCTBUE
esie3a ¢ pactBopoM comu Meau (I1), n3yueHue crioco60B pa3eneHus: CMeceid: ¢
MOMOIIBI0  MarHuTa,  (WIbTPOBAHWe,  BbIMlapUBaHWe,  AUCTULISALIUS,
xpomarorpadusi, MpoBeJieHNe OUYMCTKM TIOBAPEHHOM COJiv, HaOJIoZieHne |
OMKCaHWe pe3yJIbTaTOB TMPOBEJEHUSI OIbITa, WIUIIOCTPUPYIOIEro 3aKoH
COXpaHeHMs MaccChl, CO3/laHre MOJe/ield MOJIeKyJT (I1apOCTePyKHEBBIX).

Ba)xHeuiiue npeAcTaBuTe/IM HEOPraHMUYECKUX BellecTB

Bo3nyx — cmech ra3oB. CocraB Bo3ayxa. Kuciopog — sieMeHT M mpocToe
BelllecTBO. HaxozeHne Kuciopoja B MOpypofe, (U3NUecKue U XUMUYecKue
cBoiictBa (peakiuu ropenust). Okcuapl. [TpumeHeHue kucyiopoza. CriocoObI
ToJTyueHUss KUC/IOpoZia B JlabopaTOpuM W TIPOMBIIUIEHHOCTH. KpyroBopoT
KUC/Iopoga B ipupozie. O30H — a/uioTporHas MoAupUKaLus KUCI0poa.

TennoBor 3(ppeKkT XMMHUUeCKON peakLi, TEPMOXUMHUUECKHE ypaBHEHMS,
5K30- U SHJO0TEPMUUYECKHe peaklyy. TOMMBO: Yrojb U MeTaH. 3arpsi3HeHue
BO3/lyXa, YCUJIeHWe MapHUKOBOrO0 3(PdeKTa, pa3pylleHre 030HOBOr'O CJIOSI.

Bopopon — snemeHT u mpocToe BelecTBo. HaxokzeHue BoJoOpoJa B
npupojie, (u3nueckue UM XUMHUUECKHe CBOWCTBa, TPUMeHeHHe, CIoCOObI
rojiyyeHus. KUC/I0ThI U COJIH.

MosisipHbIi 00BEM ra30B. PacuéThI 110 XUMHUUECKHUM YPaBHEHUSIM.



dusnueckrve CBOWCTBa BOAbl. Boma Kak pacTtBopuresib. PacTBOpBI.
HaceblijeHHble ¥ HeHaChIIIleHHbIe pacTBOpPbl. PaCTBOPMMOCTDL BeIlleCTB B BOJE.
MaccoBasi [onsi BellecTBa B pacTBope. XHMHUUeCKHe CBOMCTBA BO/bI.
OcHoBanusi. Posib pacTBOpPOB B MpUpOJie U B KU3HU uesioBeka. KpyroBopor
BO/IbI B TIpMpPO/ie. 3arpsi3HeHue TIPUPO/IHbIX BoZ. OXpaHa U OUMCTKa TTPUPO/IHBIX
BOJ,.

Knaccudukaiys HeopraHuueckux coeHeHud. Okcupl. Knaccudukanus
OKCHJIOB: cojieoOpa3ytoifye (OCHOBHBIE, KHC/IOTHbIe, aMdoTepHble) U
Hecosieobpa3ytomue. HomeHknarypa okcugoB. Pusnyeckue U XUMHUUECKHe
CBOMCTBa OKCUJO0B. [TonyueHre OKCUIOB.

OcHoBanusi. Kraccudukaiusi OCHOBaHMM: IIEJIOUM UM HEpacTBOPUMBIE
ocHoBaHus. HomeHk/iaTypa ocHoBaHMM. PU3MUecKre U XMMUUECKHe CBOMCTBA
ocHoBaHuM. [TonyueHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnotr. Homenknatypa kucinor. @usnueckue
U XUMUYeCKUe CBOWCTBa KUCIOT. Psp aktuBHOCTH MeTasiioB H. H. BekeToga.
[TomyyeHue KUCIIOT.

Comu. Howmenknatypa coneut. ®Pusmueckue W XUMHUUYECKUe CBOWCTBA
cosneid. [TosydyeHue cosieil.

['eHeTHuecKasi CBA3b MeXX/1y K/IaCCaMU HeOPraHUUeCKHUX COeMHEHUN.

XumuuecKuii 3KcnepumeHm:

Ka4yeCcTBeHHOe OIpe/ie/ieHNe  COZEep)KaHWs KUC/IOpoZa B BO3[yXe,
nosyyeHue, co0vpaHWe, DAcrio3HABaHWE W M3ydyeHHe CBOWCTB KHUCIOPO[a,
HaO/lro/leHe  B3aMMO/JIEHCTBUSL  BEI[eCTB C  KHCAOPOJOM U YC/IOBUS
BO3HUKHOBEHHSI U TIpeKpallleHUsi TopeHUsi (Tloxkapa), O3HAaKOMJIEHUe C
oOpa3ljaMM OKCH/IOB W ONHMCAaHWe WX CBOKWCTB, TIOAyueHHe, coOupaHue,
pacrio3HaBaHHWe M HW3yueHWe CBOMCTB BOJOpojia (ropeHue), B3auMOJEeNCTBUE
BoJiopo/ia ¢ okcugoM meau (II) (BO3MOKHO MCMOJ/Ib30BaHKE BUleOMAaTeprasioB),
HabmozieHre 00pa3loB  BeLeCTB KOJWYEeCTBOM 1 MOJib, UCC/IefloBaHUe
0COGEHHOCTeH  PACTBOPEHHMsl BEILIeCTB C  PA3/IMYHOM  PacTBOPUMOCTHIO,
MPUrOTOBJIEHWE PACTBOPOB C OMNpee/éHHOM MaCCOBOW [j0Jiel pacTBOPEHHOTO
BellleCTBa, B3aUMOJEMCTBUE BOAbI C MeTa/ylaMd (HaTpueM U KaJbLIueM)
(BO3MO)KHO WUCIIO/Ib30BaHUe BHZEOMAaTepUaaoB), HCC/IefoBaHHe 00pa3iioB
HEOPraHWUeCKHWX BeIeCTB Ppa3/IMuHbIX K/acCoB, HaO/Mo/eHne W3MeHeHUs
OKpaCKM WHAUKATOPOB B pacTBOpax KUCJOT U 1e/odyel, U3yueHue
B3auMo/iecTBUsl okcuga meau (II) ¢ pacTBopoM cepHOM KUCIOTBI, KHUCIOT C
MeTa/l/laMH, peakl[uid HeWTpau3aliuy, TolyueHre HepaCTBOPMMBIX OCHOBaHUM,
BbITECHEHME OJIHOTO MeTa/ula JpyrMM M3 pacTBopa CO/M, pelleHue
9KCIIEPUMEHTA/bHBIX 33au M0 TeMe «BaXHeHIHe K/IacChl HEOPraHWYeCKUX
COeJIHEeHUI».

Ilepuoanueckui 3akoH u Ilepuognueckass cucreMa XUMHUYECKHUX
ynemeHTOB [I. 1. MeHnpeneeBa. CTpoeHue aroMoB. XMMHUYeCKas CBf3b.
OxKuC/IMTEeIbHO-BOCCTAHOBHUTE/IbHbIE PeaKI[Ui

[TepBble MOMBITKU K/IaCCU(UKALMA XUMUYECKUX 3/1eMeHTOB. [ToHsiThe O
rpyInax CXOJHBIX 3/eMeHTOB (Ie/IOUHble U Ije/IOUHO3eMe/IbHbIe MeTaJllbl,
rajioreHbl, WHEepPTHbIe Ta3bl). OJIEMEHTBI, KOTOpble 00pa3yioT amdoTepHbie
OKCH/IbI Y TUJIDOKCU/IBI.

[Teproauueckuii 3aKoH. [Teproanyeckasi cicTeMa XMMHAUYECKUX 3JIEMEHTOB
. W. MengeneeBa. KopoTkonepuogHass ¢ AJUHHONEPUOAHAs (HOPMBI
[Teproguyeckori cucTemMbl XUMUYecKux 3nemeHToB [I. W. MeHaeneeBa.
[Tepyoabl v rpynmbl. @U3NUECKUM CMBIC/I TOPSIAKOBOIO HOMEpa, HOMEPOB
repyozia v rpymIibl 3/IeMeHTa.



Crtpoenvie atomoB. CocTaB aTOMHBIX sifep. WM30Tombl. OJIEKTPOHBI.
CTpoeHue 371eKTPOHHBIX 000/I04eK aTOMOB IMepBbIX 20 XUMUUECKHX 3JIEMEHTOB
[Tepuoauueckor cuctemsl /1. YI. MenzaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
371eMeHTa 10 ero rnojoxeHuto B [lepuoanueckorn cucreme /1. . MeHpeneeBa.

3aKOHOMEPHOCTH W3MEHEHHs pajiuyca aTOMOB XWMHWYECKUX 3JIeMEeHTOB,
MeTa/I/TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB MO FPyMaM U Nepruoziam.

3HaueHue Ilepuoanueckoro 3akoHa U [lepuoAnueckor CUCTEMBbI
XMMHWYECKUX 3JIEMEHTOB [/l Pa3BUTUSL HAayKU U npakTuku. [. V1. MeHpeneeB —
YUEHBIN U TPaXKJaHWH.

Xumnueckass cBsizb. KoBaneHTHasi (To/ispHasi U HeMOJsIpHasi) CBS3b.
O/IeKTPOOTPULIATE/IbHOCTh XUMUYECKUX 3J1eMeHTOB. VIOHHast CBSI3b.

CrernieHb  okuc/aeHus. OKUCUTETbBHO-BOCCTAHOBUTE/IbHbIE — peakLUH.
[IpoLieccel OKHC/IeHUs1 U BOCCTaHOB/IeHHS. OKUC/IUTeNU U BOCCTaHOBUTEIIH.

XumuuecKuii 3KcnepumeHm:

n3ydyeHre o0Opa3I[OB BeIeCTB META/UIOB M HEMETAJI/IOB, B3aUMOJEMCTBHE
TUAPOKCH/A LIMHKA C pacTBOpaMM KHUC/IOT U I1e/iouel, MpOBe/IeHUe OIbITOB,
WITHOCTPUPYIOLMX TPUMEpPbl  OKUCJIUTE/IbHO-BOCCTAHOBUTE/ILHBIX — PeaKLUi
(ropeHue, peakliM pa3ioyKeHUsl, COeUHEHNs).

MesicnpeomemHuble ceszu

Peanuzaius mMeXXrnpeAMeTHBIX CBsi3eM TMPU W3yUeHUM XUMUU B 8 Kiacce
OCYIIIeCTB/ISIETCS Uepe3 WCIOIb30BaHMe KaK OOIMX eCcTeCcTBeHHO-HayUHBIX
MOHATUM, TaK W TIOHATUM, SIBJSIOLIUXCS CUCTEMHBIMU [Jis1  OT[e/IbHbIX
TpeIMETOB €CTECTBEHHO-HAYUHOr0 L[MKJ/Ia.

OO1e  ecTeCTBEHHO-HayuHble TIOHSTUS: HayuHbIM (akT, TUITOTe3a,
Teopusi, 3aKOH, aHaau3, CUHTe3, KjlacCupuKalus, [epuoJUYHOCTD,
HabJ/Ir0jeHre, SKCIepUMeHT, MO/ie/TMpOBaHue, u3MepeHue, MO/ieJib, SIBJIeHUE.

dusnKa: MaTepusi, aTOM, 3JIeKTPOH, TIPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIMbl, PaJUO0aKTUBHOCTb, MOJIeKYJa, 3JIKTPUUECKWW 3apsijl, BeIeCcTBO,
Teso, 00BEM, arperaTHoe COCTOSIHME BeIecTBa, ras, (pusnueckuvie BeJMUHHBI,
eJUHULIbI U3MEePEeHNs], KOCMOC, MJIaHeThl, 3BE3/b1, CoJTHLIe.

Bbuonorust: poTocuHTes, AbixaHue, bruocdepa.

leorpadus: atmocdepa, rugpocdepa, MUHepaabl, TOPHbIE TMOPOAbI,
T10JIe3Hble VCKOIaeMble, TOTIJIMBO, BOJIHbIE PeCypChI.

9 KJ/IACC

BemecTBo 1 XMMHUeCKas peakius

[Teproauueckuit 3aKoH. [Teproamyeckasi cicTeMa XMMHAUYECKUX 3JIEMEHTOB
. . MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHU B MU3MEHEHUU CBOWCTB
XMMHUYECKUX 3JIEeMEHTOB TIepBbIX TPEX T[IepUOJOB, Kajus, KaJbLUs U UX
COeIMHEHWH B COOTBETCTBUM C MOJIOXKEHHWEM 37emMeHTOB B [lepuoguueckoit
CUCTeMe U CTPOeHUEeM UX aTOMOB.

CTpoeHue Bell[eCTBa: BUbI XMMHUUYECKOU CBSI3U. THIbI KPUCTA/VINUECKUX
PeIETOK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUMa KPUCTA/UIMUECKOM PelléTKU
Y BU/Ia XUMUYECKOU CBSI3U.

Knaccudukaius ¥ HOMEHK/JIaTypa  HEOpPraHUUeCKHWX  BeIecTB.
XVWMHUUeCKHe CBOMCTBA BeleCTB, OTHOCSAIIMXCSI K pa3/IvYHbIM Kjaccam
HEeOpraHuYeCcKUX COeJMHEeHUM, reHeTUUeCcKast CBsI3b HeOPraHUUeCKHX BellleCTB.

Knaccudukaiiys XUMUYeCKUX peakliid MO pa3/UYHbIM Npu3HakaM (I10
YMCIY U COCTaBYy YUYaCTBYIOIIUX B PeaklUM BelIeCTB, MO TerjioBoMy 3(h(deKTy,
M0 W3MEHEHUI CTereHer OKUCJIEHUS] XUMHUUeCKUX 3JIeMEHTOB, TI0
00paTUMOCTH, TI0 YUYaCTHIO Karajau3aTopa). OK30- W JHJ0TepMUYecKHe
peakLyu, TepMOXUMHUUECKHe YPaBHEHUSI.



[ToHsiITHE O CKOPOCTU XWMHUYeCKOM peakiuu. [loHsiTie 06 0OpaTUMBIX U
HeOOpaTUMbIX ~ XUMHUYEeCKMX peakiusX. [loHsSTHe O TOMOTeHHbIX W
reTeporeHHbIXx peakuusx. IloHarue o katanuse. IloHATHEe O XUMUYECKOM
paBHOBecud. DakToppl, BAMAKOIIME Ha CKOPOCTb XWMHWUECKOW peakLud |
T10JI0KeHWe XUMUUeCKOro paBHOBeCHs.

OKHUC/TUTe/TbHO-BOCCTAaHOBUTE/IbHBIE  PeaklUd, 3JeKTPOHHBIM  OasiaHC
OKMCJ/IUTE/IbHO-BOCCTAHOBUTE/IbHOM  peakiuy.  CocTaBieHue  ypaBHeHUU
OKHMCJ/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX  peakluid C MCIO/Jb30BaHUEM MeTo/a
3/IeKTPOHHOT0 OanaHca.

Teopust ~ 3/IeKTPOJIMTUYECKOW  [JUCCOLIAALIUU. ONeKTpo/uTel U
He3JIeKTpouThl. KaTHOHBIL, aHMOHBL. MexaHu3M [JUCCOLMALUM  BeljecTtB C
pas/MYHbIMUA BUAMHU XUMHUUeCKOW CBsi3U. CrerneHpb gucconuanuu. CUIbHbIE U
cyiabble 37IeKTPOJTUTHI.

Peakiu HMOHHOTO OOMeHa. YC/IOBUSI TIPOTE€KAaHUSI peaKLUi WOHHOTO
oOMeHa, TO/IHbIe W COKpallléHHble HMOHHbIe ypaBHeHUs peakiuii. CBoiCTBa
KWCJIOT, OCHOBAHUM U COJiell B CBeTe IpeJCTaB/leHuil 00 371eKTPOIUTHUeCKON
Jvcconmanuu. KauecTBeHHble peakljui Ha MOHBL. [1oHATHe 0 Tpo/In3e Cosel.

Xumuueckuii 3KxcnepumeHm:

O3HaKOMJIEHUe C MOJe/IsIMU KPUCTa//TMYeCKUX PeLIETOK HeopraHu4yeckKux
BellleCTB — MeTa//IOB U HeMmeTa/UIOB (rpaduTa U anmMasa), CI0XKHBIX BelljeCTB
(xopuga HaTpUsA), MCCAeJ0BaHHWE 3aBUCUMOCTHM CKOPOCTM XWUMHYECKOU
peakuMd  OT  BO3JEWCTBUS  pas3/MuYHbIX  (PaKTOPOB,  MCC/Ie[OBaHUe
3JIEKTPOIIPOBOJHOCTA PacTBOPOB BeIL[eCTB, IIpoljecca [AUCCOLMALUU KHUCJIOT,
111esI04el U coJielt (BO3MOXKHO HCII0/Ib30BaHKE BU/Ie0 MaTepuasloB), IPOBe/ileHre
OTBITOB, WUTIOCTPUPYIOLIMX TPU3HAKU MPOTEKaHUsI Peakluii MOHHOTO oOMeHa
(obpa3oBaHue ocajka, Bblle/leHHMe Ta3a, oOpa3oBaHHE BO[bl), OIMbITOB,
WUTFOCTPUPYIOLMX TPUMepPbl OKUC/IUTE/IbHO-BOCCTAHOBUTEJIbHBIX — peakLui
(ropenue, peakrmn passiokKeHus, COeJJUHeHUs1), pacrio3HaBaHue
HeOpraHWYeCcKHWX BeleCTB C TTOMOILLbI0 KaueCTBEHHBIX peakl[Md Ha WOHBI,
pellieHre SKCIiepuMeHTa/IbHbIX 3aay.

Hemetasiibl ¥ UX COe/JMHeHUSA

OOmjasi xapakTepuCTHKa rajaoreHoB. Oco0eHHOCTH CTPOEHHsI aTOMOB,
XapakTepHbIe CTereHr OKUc/eHus1. CTpoeHue U (pr3ndecKre CBOMCTBA MPOCThIX
Bell[eCTB — TaJoreHoB. XHMMHUeCKWe CBOWMCTBAa Ha TMpHUMepe XJjopa
(B3auMO/leliCTBME C MeTa//laM{, HeMeTa/ljlaMy, Lies04amMu). XJI0pOBOZOPOL,.
ConsiHast KMC/I0Ta, XMMUUeCKUe CBOMCTBA, TO/yYeHHue, IpuMeHeHue. [lelicTBre
XJIOpa U XJIOPOBOJOPO/ia Ha OpraHv3M 4YesioBeka. BakHelive XJIOpUzbl U UX
HaxO0XXJleHue B IIpupoje.

OOmiass  xapakTepucTvika 3neMeHTOB  VIA-rpymnmbl.  OcobeHHOCTH
CTPOEHHMs aTOMOB, XapaKTepHbIe CTerneHu OKUC/IeHus. CTpoeHre U QHU3MUecKue
CBOMCTBAa TMPOCTBIX BeLIeCTB — KUCAOpPOAA W  Cepbl. AJIJIOTPONHbBIE
MOY(UKaLIMYA KUC/IOPO/a U cepbl. XUMHYeCKHe CBOKCTBa cepbl. CepoBozopof,
CTpoeHue, ¢u3NUecKue | XAMHUUeckhe CBOMCTBa. OKCHIbBI Cepbl  Kak
MpeACTaBUTeNM KUCJIOTHBIX OKCHZAOB. CepHasi KUC/IOTa, (QU3WuecKhe U
XUMUUecKue cBoiicTBa (oOljue Kak TIpe/CcTaBUTessl Kjacca KUC/IOT U
cneungmqecme) XuMHIUeCcKre peakliiy, Jiexxalljie B OCHOBE MPOMBIIIIEHHOTO
criocoba rosyyeHust cepHOU KuUC/IOThL. [IpumeHeHue cepHOUM KucaoThl. Cosu
CepHOI KMC/IOThL, KaueCTBeHHAsl peaklysi Ha Cy/b(aT-uoH. HaxoxieHue cepel
Y eé COoe[JMHeHWH B IpUpoJe. XMMHUUeCKoe 3arpsi3HEHNe OKPY’Karoller cpejibl
COeJJMHEeHUsIMU Cepbl (KUCJIOTHBIE JOXKIM, 3arpsisHeHHe BO3JyXa U BOJOEMOB),
CI1I0COOBI ero npejoTBpallieHusl.



OO6r111ast XapakTepuCTHKa 371eMeHTOB VA-rpynmbl. OcCoOO0eHHOCTU CTPOeHUsT
aTOMOB, XapakKTepHble CTeleHd OKUCIeHWs. A30T, pacrpoCTpaHeHue B
npupogje, pusnyeckre U xXuMuyeckre cBoucTBa. KpyroBopor asora B rpupoge.
AMMUaK, ero usnueckre U XMMHA4YeCKue CBOMCTBA, MOTy4YeHre U IpUMeHeHHe.
Conmv aMMoOHMS, UX (U3UUeCKHe W XUMHUUeCKUe CBOMCTBa, IpPUMeHeHHe.
KauecTBeHHas peakiysi HA UOHbI aMMOHMS. A30THas KUCJIOTa, eé TOTy4YeHue,
dusrueckue W XUMHUeCKWe cBoiicTBa (0OIMe Kak MpeACTaBUTeNs Kiacca
KUCJIOT U cnenuguueckre). Vicronb3oBaHve HUTPAaTOB U COJIEM aMMOHMS B
KauecTBe MUHEPAJIbHBIX yJ00peHHi. XuMHUUeCKoe 3arpsi3HeHHe OKpY’Karolleit
cpeZibl COeIMHeHUsIMU a30Ta (KHUC/I0THbIE JOXK/HW, 3arpsg3HeHre BO3/yXa, TOYBBI
1 BojoémoB). docdop, annoTpornHbie Moagudukanuu Gocdopa, Gpundeckrie u
xumMuueckue cBouctBa. Oxkcup  ¢ochopa (V) u  docdopHas KUCIOTa,
(u3nuecKre U XMMUYeCKHe CBOMCTBA, rosyuyenue. Mcnonb3oBanue (pocgaros B
KauecTBe MUHepaJ/IbHBIX YZ00peHU.

O6miass  xapakTepucTvika 37eMeHTOB [VA-rpymnmbl.  OcobeHHOCTH
CTPOEHUs1 aTOMOB, XapaKTepHble CTENeHU OKWUCJIEHUS. YT/epof, a/yIOTPOITHbIE
MOJU(UKALMWA, pAaCIpOCTpaHeHWe B TIpUPOJe, (PU3MuyecKre U XHMUUECKHUe
cBoricTBa. Azicopbuus. KpyroBopot yriepoza B mpupoge. OKCHU/IbI YIIepoaa,
ux (pusmueckue U XUMUUECKHWe CBOMCTBA, eMCTBUE Ha >XUBble OPraHU3MBbI,
ToJiyueHre U MpUMeHeHHe. DKOJIoTuueckre rpobsieMbl, CBsi3aHHbIE C OKCHIOM
yrnepoga (IV), rumorte3a rno6anbHOTO TMOTEIVIeHWs KIUMara, MapHUKOBBIM
5¢¢dekT. YrosbHasg KUCIOTa W €8 COoMd, UX (PU3NUeCKhe U XUMHYeCcKHe
CBOMCTBA, TIOJy4yeHHe W TpUMeHeHHe. KauecTBeHHasi peaklysi Ha KapOoOHaT-
voHbl. Vcnonb3oBaHue KapOOHAaTOB B OBITY, MeAWLIMHE, MPOMBILIJIEHHOCTH U
CeJIbCKOM XO351CTBe.

[lepBoHaua/sibHbIe TIOHSATUS 00 OpraHUYECKUX Bel[eCcTBaX KaK O
COoeJJMHeHUsAX yryepoja (MeTaH, 5TaH, 3TW/EH, aleTH/IeH, 3TaHOJ, TJIMLePHH,
YKCyCHasi KuoioTa). llpvposHble HWCTOYHMKM — YIJIEBOJOPOZAOB  (YroJib,
TIPUPO/HBIN Ta3, HeTh), MPOAYKTHI X repepaboTku (6eH3MH), UX POJIb B OBITY
Y TPOMBILLTIeEHHOCTH. [ToHATHEe 0 OHOJIOrMUecKr Ba)KHBIX BeLeCTBAX: JKUPAX,
Oenkax, yryiieBojlax — M UX POJIM B ’KU3HU YesioBeKa. MarepuanbHOe eWHCTBO
OpraHMYecKux 1 HeOpraHUuecKrUx COoeMHeHUH.

KpemHuii, ero @usnueckue M XUMHUYECKHMe CBOWMCTBA, MOy4YeHUe U
npuMeHeHne. CoeuHeHUs1 KpeMHUsI B ripupojie. OOiue rpejcTaBieHusi 00
okcuzie kpemuus (IV) u kpemHreBou kucinote. CUIMKaThl, KX UCIOJ/Ib30BAHUE B
OBITY, B IPOMBIIIIEHHOCTH. BakHellllie CTpOUTe/TbHbIe MaTepUasibl: KePaMUKa,
CTeKJIO, 1]eMeHT, 06eToH, >kenie300eToH. [IpobsieMbl 6e30MacHOr0 UCTOIH30BAHKS
CTPOUTE/BHBIX MaTePUA/IOB B NTOBCEJHEBHOM YKU3HHU.

XumuuecKuii 3KcnepumeHm:

u3yueHue 00pasliOB HeOpraHWUeCcKHWX BeIecTB, CBOWCTB COJISTHOU
KUCJIOTBI, IPOBe/leHNe KaueCTBeHHBIX peaki[1il Ha XJIOPU/I-UOHBI U HaO/mojeHe
TIPU3HAKOB WX MPOTEKaHUs], OMbIThI, OTpaKarolue ¢pusnyeckue U XUMUUecKre
CBOMCTBAa TaJOT€HOB W HWX COeJVHEeHHWW (BO3MOJKHO MCIOJIb30BaHUE
BH/IeOMaTepHaioB), O3HaKOM/eHHWe C oOpa3liaMy XJIOPHOB (TasoreHu/I0B),
O3HakomyieHHe ¢ ofpa3ijaMu cepbl U €8 CoeUHEHUsMH (BO3MOYKHO
WCTIONb30BaHUe BHleOMaTepuasnoB), Hab/oZieHWe Tipoliecca OOyT/IMBaHUS
caxapa IOJ [eWCTBUEM KOHLEHTPUPOBAaHHOM CEPHOW KHUC/IOThI, HW3y4YeHHe
XUMUUECKUX CBOMCTB pa30aBfieHHOW CepHOM  KWUC/IOThI, TPOBe/eHHe
KaueCTBeHHOW peakUWd Ha Cyab(ar-uoH U HaO/IOZileHWe Tpu3HakKa eé
MpPOTeKaHMsl, 03HAKOMJIEHHe C (PU3MYeCKMMHU CBOMCTBaMH a30Ta, (ocdopa 1 Ux
coefivHeHUM (BO3MOXKHO UCIIO/Ib30BaHUE BHjjeOMaTepyanoB), obpa3ramu



a30THBIX U (HOCOPHBIX y00peHuid, nojyuenre, CoOMpaHue, pacrosHaBaHue 1
v3yueHWe CBOWCTB aMMMWAKa, TPOBe/leHWe KaueCTBEHHBbIX peaklid Ha HOH
aMMoHUsT UM (docdaT-uOH U U3yueHHe TPU3HAKOB UX TIPOTEKaHWUs,
B3aMMO/IeICTBUEe KOHIL|EHTPUPOBAHHOM a30THOU KUCJIOTHI C Me/ibi0 (BO3MOXKHO
WCIO/Ib30BaHre BH/IeOMAaTepyasaioB), H3yueHWe MoJener KpUCTa/uUIMueCKUx
pelméToK anmasa, Trpadura, (QysuilepeHa, O3HaKOMJIEHWe C TIpOLIeCCOM
azicopOI[My PaCTBOPEHHBIX BEIeCTB aKTUBHPOBAHHBIM YIJIEM U yCTPOMCTBOM
MPOTHBOTAa3a, Moay4YeHWe, cOOMpaHUe, paclio3HaBaHWe W HW3yueHHe CBOMCTB
YIJIEKUC/IOTO Ta3a, TpoBeZieHWe KaueCTBEHHBIX peaki[iid Ha KapOoHaT u
CU/IMKaT-UOHbl U U3yueHWe T[IPU3HAKOB MX TIPOTeKaHWs, O3HaKOMJIeHUEe C
MPOAYKI[Med CUMKATHOW TIPOMBILLJIEHHOCTH, pelleHre 3KCIepPUMEeHTAbHbIX
3a/1au 10 TeMe «Ba)kHelIMe HeMeTaslJIbl U UX COeTUHEHUS».

MeTa/uibl 4 UX COeJUHEHUS

OO1jasi  XapakTepHUCTHKA XUMHAUYECKHX JJIEMEHTOB — MeTa/UIOB Ha
OCHOBaHUHU UX MoJioXKeHus B [leprorueckon cucTeMe XUMUUECKUX 37IEMEHTOB
. N. MeHgeneeBa u cTpoeHus atoMoB. CTpoeHUe MeTasuioB. MeTtajinueckas
CBSI3b U MeTaj/uInuecKasi KpUCTa/yInyeckasi peliéTka. JIeKTPOXUMUYECKUN Psifi
HamnpsbKeHUM MeTa/lyioB. Pu3nyeckde W XUMUYECKUe CBOMCTBA MeTasIIoB.
OO61re criocoObl TIOMyueHWs MeTasuioB. [IOHSATHE O KOPpPO3WH MeTaslioB,
OCHOBHBIE CTOCOOBI 3alUThl UX OT Koppo3ud. CruiaBel (CTalb, YYTYH,
JIFOpPaTFOMUHUM, OpOH3a) U UX MMPUMeHeHHe B OBbITY W IMPOMBIIILJIEHHOCTH.

[[lesiouHble  MeTa/uibl:  TIOMIOKeHWe B [lepuoguueckot  cucteme
XAMUUeCKUx 37eMeHTOB [I. V1. MeHpieneeBa, CTpoeHUe UX aTOMOB, HaxOXKeHue
B mipupofie. ®Pu3nueckre W XUMHUUYECKHe CBOMCTBA (Ha TipuMepe HaTpusi U
Kamusi). OKcuZbl M TUAPOKCUBLI HaTpusi U Kanus. [IpuMeHeHHWe I[eOUHbBIX
MeTaJI/IOB U UX COeIMHEeHUHN.

[[lesiouyHO3€eMe/IbHBIE MeTa//Ibl MarHud W Ka/JbL[UW: TOJIOXKEHHEe B
[Tepuoguueckori cucteMe Xxumuuyeckux snemeHToB [I. W. MeHesneeBa,
CTPOEHHEe UX aTOMOB, HaxOXK[eHue B Tpupoje. Pushueckre U XUMHUUECKHe
CBOMCTBA MarHus Y Kajbliysl. BakHelllMe coefvHeHMs! KajbLiysi (OKCHL,
THIPOKCH/I, COJTH). 2KECTKOCTb BOJBI 1 CTIOCOOBI €€ yCTpaHeHHsI.

AmomuHUN: To/IoKeHHWe B Ilepuofnueckor CHUCTeMe XUMWUYECKUX
snemeHToB 1. WI. MeHeneeBa, CTpOeHUEe aTOMa, HaxXOXK[eHUe B TIPHUPOJE.
dusnueckve M XUWMUUECKHMe CBOMCTBA aMtOMUHUSA. AMOTepHble CBOMCTBA
OKCHU/ZIA U TUAPOKCH/IA aJTFOMUHHUS.

XKeneso: nonoxenve B [leproguueckor cUCTeMe XUMUUYECKUX 37IEMEHTOB
[. V. MeH/ienieeBa, CTpOeHHe aTOMa, Haxox[eHUe B mpupofie. dusnueckue u
XMMHUeCKre CBOMCTBA >Kese3a. OKCI/I,Z[];I ruAipokcubl U conu xenesa (II) u
»kese3a (I1I), ux cocras, CBOMCTBA U MOTyUYeHUeE.

XumuuecKuti 3KcnepumeHm:

O3HaKOMJIEHHEe C o0pa3ljaMM MeTa/UIOB W CIJIaBOB, UX (HU3NUECKUMHU
CBOMCTBaMH, U3yueHWe pe3y/JbTaTOB KOPPO3WHM MeTa/VIOB  (BO3MOXKHO
WCTI0/Tb30BaHHe BHeOMaTepUanoB), 0COOEHHOCTEM B3aWMMO/IEHCTBUS OKCHa
Ka/lbl[Usl U HaTpus C BOAOW (BO3MOXXHO MCIOJIb30BaHWE BH/eOMaTepHasoB),
HCC/ie[JoBaHUe CBOMCTB >XECTKOW BO/Ibl, TIPOLeCca FOpPeHus JKejie3a B KUCI0POo/e
(BO3MOKHO WCIIO/b30BaHWE BU/IEOMATepUasioB), TIPU3HAKOB MPOTEKaHUS
KauyeCTBEHHBIX PeaKLUi Ha MOHBI: MarHus, Kajblysi, a/IFOMUHUS, [IUHKA, >KeJie3a
(I) u >xene3a (III), memu (II), HabGMrOZEHWE U OIHMCaHWE TIPOLIECCOB
OKpalllMBaHUsI TJlaMeHW HWOHAaMU HaTpusl, Kaiusi U KajbLusi (BO3MOXKHO
WCIO/Ib30BaHue BUJe0MaTepuasoB), HCCIeJoBaHWe aM(OTEepHbIX CBOWCTB



TMIPOKCHJiA alOMUHUSA U TMAPOKCHJA L[MHKA, pelleHre SKCIepUMeHTaTbHbIX
3a/1au No TeMe «Ba)KHelI1I1e MeTalibl U UX COeIMHEHUSI».

XUMHSA U OKpYyXKawinas cpeja

BewjectBa ¥ mMaTepuasbl B MOBCEJHEBHOM >XU3HU 4YesioBeKa. be3zomacHoe
WCTIOIb30BaHKe BelleCTB U XUMUUeCKUX peakluii B ObiTy. [TepBasi moMoItpb rpu
XUMUYECKUX 0KOrax M OTPaB/IeHUSIX.

XyMHuecKoe 3arpsi3HeHHe OKpY»Karolllel cpe/ibl (pefebHas JOMyCTUMast
KOHLIeHTpalusi BeljectB, fganee — [I/IK). Ponp xvmuu B pelleHUH
9KOJIOTUUECKUX TPo0/ieMm.

XumuuecKutl 3KcnepumeHm:

n3yueHue 0Opa31[0B MaTepraioB (CTEK/IO, CII/IaBbl METAJI/IOB, TTOJIUMEpPHbIe
MaTepHarbl).

MeasicnpeomemHuble ceszu

Peanuzanys MexnpegMeTHBIX CBsi3ed NMPU M3yYeHWM XMMHUU B 9 Kiacce
OCYILL[ECTB/ISIETCSI Uepe3 MCIO/b30BaHHWe KaK OOI[UX eCcTeCTBeHHO-HayUYHbIX
MOHATUM, TaK W TIOHATUM, SB/SIOLIUXCS CUCTEMHBIMUA [/l  OTZJeIbHBIX
TpeIMETOB eCTeCTBEHHO-HAay4YHOr 0 LIUK/IA.

OO6111e ecTeCTBeHHO-HayUHble TIOHATHS: Hay4YHbIN (akT, TUIIOTe3a, 3aKOH,
TEOpUsl, aHa/lu3, CUHTe3, KiaccuUKalys, TepUOJUYHOCTb, HabJroZieHue,
5KCIIEPUMEHT, MOJeUpOBaHHe, M3MepeHHe, Mo/ie/b, sBJIeHHWe, MapHUKOBBIU
3¢ eKT, TeXHOIOTHsI, MaTepUaIbl.

dusrka: MaTepusi, aTOM, 3JIEKTPOH, TPOTOH, HEWTPOH, WOH, HYK/IHJ,
M30TOMbl, PaJM0aKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKUW 3apsi[,, NPOBOJHUKH,
TIOJTYTIDOBO/IHUKH, JU3/IEKTPUKH, (DOTO3/IEMEHT, BeLeCTBO, Teslo, O0béM,
arperaTHOe  COCTOSIHMe  BellleCTBa, ra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTa/UTMUeCKasi peLlfTKa, CIVIaBbl, (U3WUYeCKWe BeJIWUMHBI, eJWHULIbI
M3MepeHHts], KOCMUUeCKOe MPOCTPaHCTBO, TIaHeThl, 3B€3/bl, CosHIe.

Buosorusi: ¢poTocuHTe3, AbIxaHUe, brocdepa, IKOCUCTeMa, MUHEPA/IbHbIE
yI00peHusi, MUKPO3/IeMeHTbI, MaKP0O3JIeMeHTHI, TTUTaTe/IbHbIe BelleCTBa.

leorpadus: atmocdepa, ruzppocdepa, MHUHepasbl, TOpPHblE TOPOJBI,
T0JIe3HbIe UCKOTaeMble, TOTJIMBO, BOJHbIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110
XMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJ/IBTATBI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHS IPOrpaMMbl OCHOBHOTO 00Iero
oOpa3oBaHUsI [JOCTUTAIOTCS B XOJie 00ydyeHHs] XUMUU B eIUHCTBe yueOHOW U
BOCIIMTATE/IbHOW  [IeSITeIbHOCTM B COOTBETCTBUM C  TPaAULIMOHHBIMU
POCCUICKAMHU COLIMOKYJ/IbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH,
MIPUHSATBIMU B OOILI[eCTBe MpaBWIaMH M HOPMaMU TOBe/IeHUs] U CTIOCOOCTBYIOT
TporjeccaM CaMOTIO3HaHUSsI, CaMOPa3BUTHSI U COLIMAU3aLN 00yYarOIUXCsl.

JINYHOCTHBIE ~ pe3y/bTaThl  OTPa)KalOT TOTOBHOCTb  OOYYarOL[UXCS
PYKOBOZICTBOBATbCSl CHUCTEMOW TO3UTUBHBIX L|€HHOCTHBIX OpHEHTalUid U
pacilvpeHyre OnbITa JesiTeJIlbHOCTA Ha eé OCHOBE, B TOM YMCJIE B YaCTH:

1) naTpUOTHYECKOTr0 BOCTIUTAHUS:

L[EHHOCTHOTO  OTHOILIEHHSI K  OTEeUeCTBEHHOMY  KY/JbTypPHOMY,
HCTOPUYECKOMY U HAyYHOMY Hac/e[ui0, TIOHUMaHUs 3HaueHUs XUMUYeCKOou
HayKU B JKU3HU COBPEMEHHOTO 00IIecTBa, ClIOCOOHOCTH BJIafIeTh OCTOBEPHOM
vHbopMalLveli O TiepeJJoBbIX [JOCTH)KEHUSIX U OTKPBITUAX MHPOBOM U
OTeUeCTBEHHOM XUMWM, 3aWHTEPECOBAaHHOCTM B HAy4YHbIX 3HaHUSIX 00
yCTpOMCTBe MUpa U 0011[eCTBa;

2) rpa)k/JaHCKOr0 BOCIIUTAHHUSA:

Tpe/iCTaB/eHUss O COLMaAbHBIX HOPMaxX M TpaBWIaX MeXIMUHOCTHBIX
OTHOLLIEHWH B  KOJ/UIEKTMBE, KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B
0011leCTBEHHO TIOJIe3HOM, yueOHOMCC/e[OBaTeIbCKOM, TBOPUYECKOW U JPYTHX
BU/IAX JleATeIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOU JiesiTe/TbHOCTH
TIPY BBITIOJTHEHUU yueOHBIX, TI03HaBaTe/IbHBIX 3a/jau, BHIMOJTHEHUN XUMHUUeCKUX
JKCTIEDUMEHTOB,  CO3/laHMM  yueOHbIX  TIPOEKTOB,  CTpeMJeHus K
B3aMMOMOHUMAHMI0O W  B3aUMOIIOMOIIM B  TIpollecce 3TOM  yueOHOM
[lessITeTbHOCTH, TOTOBHOCTU OLIEHWBATb CBOE TMOBeJeHWe U TOCTYNKHA CBOUX
TOBApHILeN C TO3ULIMM HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HaHUS
MOCJ/Ie/ICTBUM MTOCTYTIKOB;

3) leHHOCTH HAay4YHOI'0 NO03HAaHUA:

MHPOBO33peHYeCKre MpeJCTaBIeHus O BelleCTBe U XMMHUUYECKOW peakLiH,
COOTBETCTBYIOLLjiE COBPEMEHHOMY YPOBHIO Da3BHTHsI HAayKd U COCTaBJISIFOLLHE
OCHOBY /IJIsl IOHUMaHUsI CYII[HOCTH HAyYHOUM KapTHUHBI MUPA, TpeficTaB/IeHus1 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHSI NPUPO/bI, B3aUMOCBSI3SIX YeJIOBeKa C
TIPUPOJHOU CpeJioi, O POJIM XMMHH B NMO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

ro3HaBaTe/IbHble MOTHUBBI, HallpaB/ieHHble Ha TOJyueHHWe HOBbIX 3HAHUMU
1Mo XWMUW, HeoOXoquMble /i1 OOBSCHEHUS HaO/MIOlaeMbIX IPOIIECCOB U
SIBJIEHWHM, TT03HABaTe/JbHOM, WH(POPMALMOHHOM U UYUTATEeJbCKOU KYJbTYDbI, B
TOM UHC/Ie HAaBBIKOB CaMOCTOSITe/TbHON paboThl C yueOHBIMU TeKCTaMH,
CTIpaBOYHOM  JIUTepaTypoid, [JOCTYITHbIMA  TEeXHUUYECKUMH  CpeJCTBaMU
VMH(OPMaLMOHHBIX TEXHOIOTHH;

WHTepeC K OOyueHUI0 W T03HaHUIO, 0003HATEeNHHOCTh, TOTOBHOCTL U
CMOCOOHOCTHL K  camMoo0Opa30BaHUIO, TIPOEKTHOM W UCC/e/[0BaTebCKOMN
JesTeTbHOCTH, K 0CO3HAaHHOMY BbIOODY HarpaB/IeHHOCTH U YPOBHS 00yueHus B
Jla/ibHeuI1IeM;

4) dpopMmupoBaHus Ky/IbTYPbI 3/[0POBbSI:

OCO3HaHWe LIeHHOCTH J>XU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3[I0POBbIO, YCTAHOBKHU Ha 37I0POBBINM 00pa3 »KW3HU, OCO3HaHUe TIOCTeCTBUNA U
HerpusiTie BpPeAHbIX TPUBBIYEK (yrmoTpeOsieHUs] alKoross, HapKOTHUKOB,



KypeHusi), HeoOXoguUMOCTH COO/MIO/leHusT TpaBWI  0e30MacHOCTH  TIpH
oOpall[eH|UH C XUMUUeCKUMU Bell[eCTBaMH B ObITY U peanbHOMN >XKU3HMY;

5) TPYAOBOr0 BOCIUTAHMS:

MHTepeC K MPaKTUUeCKOMY HW3YueHUIO0 mpodeccui U TpyJa pa3luyHOro
pojia, yBaXkeHHe K TPyAy U pe3yJ/ibTaTaM TPYZOBOU [eATe/IbHOCTU, B TOM YHCJIe
Ha OCHOBe TIPUMeHeHHUs TIpeMEeTHBIX 3HAHWW 110 XWUMWU, OCO3HAHHBIA BLIOOD
VHAVBHUYaJbHOH  TPAaeKTOPUM TMPOJAO/DKEHUST 00pa3oBaHMS C  yUéTOM
JTMYHOCTHBIX MHTEPECOB M CMIOCOOHOCTH K XUMHH, 00IIleCTBEHHBIX UHTEPECOB U
NoTpeOHOCTeH, yCrelntHoW TIpodheCcCHOHATBbHOW JeITeTbHOCTH W Pa3BUTHS
HeOoOXOJUMBIX yMeHUM, TOTOBHOCTb aZlaliTUPOBAThCS B TPOdheCcCHoHaTbHOU
cpeze;

6) 7K0/10rMuecKoro BOCIUTaHHSA:

9KOJIOTMUECKHU 1iesiecoo0pa3Hoe OTHOIIeHWe K TIpUPoJie KaK HUCTOUYHUKY
JKV3HU Ha 3emJie, OCHOBe eé CyI|eCTBOBaHUS, IOHMMaHWe [JeHHOCTU 3J0POBOT0
u Ge3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOe OTHOIeHHe K COOCTBEHHOMY
du3nUecKOMy U TICUXUYEeCKOMY 3/I0pPOBBIO, OCO3HAHUE LEHHOCTU COOJII0/IeHust
npaBus 0e30mMacHOTO TOBefleHUs] TIpU paboTe C BelleCcTBaMM, a TaKKe B
CUTYaLUsIX, YTPOXKAIOLMX 3[I0POBBIO U )KU3HU JIIO/IEl;

CIIOCOOHOCTH MPUMEHSATH 3HAHWSI, [OJTyYaeMble TIPH U3YUEeHHH XUMUH, [IJIst
perueHrsi 3ajay, CBsI3aHHBIX C OKpY)KaloLleld TPUPO/JHON Cpefjow, A
TIOBBIIIIEHUST YPOBHSI JKOJOTMUECKOM KY/bTYPhl, OCO3HaHUs TJI00aTbHOTO
XapakTepa 3KOJIOTUYeCKHX IIpo0seM U IyTed WX PpellleHus] TOCPeCTBOM
METO/IOB XUMUH, KOJIOTUUECKOT'0 MBIIIJIeHUs, YMeHHsI PyKOBO/ICTBOBAThCSI UM
B M103HaBaTe/IbHOM, KOMMYHUKATUBHOU U COI[MA/IbHOU MpaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATbHI

B cocraBe MeTanpeJMeTHBIX pPe3y/bTaTOB BbIJE/ISIOT 3HAUWMBbIe [I/I51
dbopmMUpOBaHHs MUPOBO33peHUs O0O0IlleHayuyHble TIOHATUS (3aKOH, Teopus,
MPUHLIAMN, TUMOTe3a, (akT, CUCTeMa, TMpPOLEeCC, SKCIePUMEHT W [Ipyroe.),
KOTOpble MCIO/B3YIOTCI B eCTeCTBEHHO-HAayUHbIX YueOHBIX mMpeaMeTax U
MO3BOJISIOT HAa OCHOBe 3HAaHUM U3 ASTUX TpeAMeTOB (POPMUPOBATH
rpe/iCTaB/ieHWe O 1]eJIOCTHOM HAyuyHOW KapTUHE MHUpa, U YHUBepCa/bHbIE
yueOHbIe AeUcTBUs (MTO3HaBaTe/bHbIE, KOMMYHWKAaTHBHBIE, PETY/STUBHBIE),
KOTOphble obecrieurBalOT (hOPMHUPOBAHWE TOTOBHOCTH K CAMOCTOSITEJTbHOMY
TIJIAHUPOBAHUIO U OCYILIeCTB/IEHUIO YueOHOMU JiesiTe TbHOCTH.

ITo3HaBaTe/bHBIE YHUBEPCA/IbHbIE yUeOHbIe eliCTBHS

Bba3oBbie 1ornueckue ieNiCTBUSA:

yMeHUSI WCIIO0Mb30BaTh MPUEMBI JIOTUUECKOTO MBIILIEHUsI TPU OCBOEHUH
3HaHUU: PacKphIBaTh CMbIC/T XUMUUECKUX TIOHSITUM (BbIIE/IATh UX XapaKTepHbIe
TPU3HAKK, YCTaHAB/IUBaTh B3aUMOCBSI3b C IDYTUMHU TIOHSATUSIMU), UCTI0/Ib30BaTh
TIOHSTUS [7151 00OBSICHEHUSI OT/e/IbHBIX (DaKTOB U SIBJIEHWM, BBIOMpPATh OCHOBAHUS
U KpUTepuM /s KaacCUdUKaI[MM XWUMHUUEeCKUX BeIlleCTB U XUMHUUEeCKUX
peaki[uii, yCTaHaBIWBaTh TMPUUMHHO-C/IEJICTBEHHbIE CBS3M MEXAYy O00BbeKTaMu
W3yueHusl, CTPOUTh JIOTUUeCKUe pacCyKJeHusi (UHAyKTUBHbIe, /e/lyKTHUBHbIE,
T10 aHAJIOTUM), [le/laTh BbIBO/IbI U 3aK/TFOUEHUS;

yMeHUe TpUMeHSITh B TMpoljecce TO3HaHUSI TMOHSATUS (TIpeAMeTHble U
MeTarpeJMeTHbIe), CUMBOJMYECKHe (3HAKOBbIE) MOZENH, UCIOb3yeMbie B
XUMHH, T1peo0Opa3oBbIBaTh IITUPOKO IIPUMeEHsieMble B XHUMHH Mo/le/bHbIe
rpe/CTaB/IeHUs] — XUMUYECKUM 3HaK (CUMBOJI 3/7IeMeHTa), XuMHuueckasi popMmyJia
Y ypaBHeHHWe XUMHUeCKOW peaklud — TP PellleHur yueOHO-TI03HaBaTe/IbHbIX
33/lay, C Y46TOM 3TUX MOJIeJIbHbIX TPeJICTaB/eHUuN  BbIABAATb U
XapaKTepU30BaTh  CYIIeCTBEHHble TIPU3HAKU HW3yYaeMbIX OOBEKTOB —



XUMAYEeCKUX  BeIeCTB M XUMUYECKUX peakluid, BbISBIASATL  0OIMe
3aKOHOMEPHOCTH, TPUUYMHHO-C/Ie[ICTBEHHbIE CBS3M UM TIPOTUBOpeUYMs B
M3y4aeMbIX TpoLieccax U siBJIeHUsIX.

Ba3oBblie ucc/1ejoBaTeIbCKHe el CTBYS:

yMeHUe HCII0/Ib30BaTh MOCTaB/IeHHbIE BOTIPOCHI B KaueCTBe MHCTPYMeHTa
MO3HaHMs, a TakKe B KaueCcTBe OCHOBBI [jii (POPMHUDOBaHHsSI THIIOTe3bl IO
TIpOBepKe MPaBU/IbHOCTU BbICKA3bIBA€MBIX CYKIEHUM;

niprobpeTeHre OMbITa MO TJIAHMPOBAHUIO, OpPraHU3al[uM U TIPOBEEHHUI0
yUeHUUeCKUX SKCIepUMEeHTOB, yMeHHe HaOmoJaTh 3a XOAO0M Mpoliecca,
CaMOCTOSITe/IbHO TIPOTHO3UPOBATh €r0 pe3yJbTaT, (hopMyIupoBaTh 06001eHu s
Y BBIBOZBI 110 pe3ysibTaTaM MPOBEAEHHOTO OMbITa, WCCAeJ0BaHUs, COCTaB/ISAThH
OTYET O TIPOZie/IaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHHe BBIOMpaTh, aHA/JM3UPOBAaTh M WUHTEPIIPETHPOBaTh MH(OPMALUIO
pasUuHBIX BUAOB U (GOpM TMpeACTaB/eHusi, TMOJyyaeMyl0 W3 pasHbIX
VCTOYHUKOB (Hay4HO-TIOMY/ISIpHasi JiuTepaTypa XWMHYECKOTO COZep KaHUs,
CripaBOYHble T0COOUsl, pecypcbl VHTepHeTa), KPUTHYECKU OL[€HUBATb
MPOTHMBOPEUUBYIO U HEJJOCTOBEPHYIO MH(OPMALIHIO;

yMeHHe TIPUMEHSITh Pa3/InuHble MeTOZbI U 3arpOoChl TIPU TMOMCKe U 0TOope
WH(pOPMaLMKM U COOTBETCTBYIOIUX [JaHHBIX, HEOOXOAUMBIX AJIsi BBITOJHEHUS
yueOHBIX U MO3HaBaTe/IbHBIX 3a/lay OMpezie/IEHHOTO TUTIA, PUOOpeTeHNe OTbITa
B 00/1aCTH MCII0/Ib30BaHUs UH(OPMAI[MOHHO-KOMMYHUKATUBHBIX TEeXHOJIOTHH,
OBJ/laZileHWe Ky/JIbTYpOil aKTUBHOT'O WCII0/Ib30BaHUSI Pa3/MUHBIX TMOMCKOBBIX
CUCTEM, CaMOCTOSITeJIbHO BLIOMpATh ONTHUMa/IbHYI0 (OpMY TIpeACTaB/eHus
vHbOpMalLlMi ¥ WUIIOCTPUPOBATh pelllaeMble 3aZlaud HeCJI0XXHbIMH CXeMaMH,
JuarpaMMamu, JpyruMu opMaMu rpaduKu U UX KOMOUHALUSIMU;

yMeHHe WCII0/b30BaTh W aHaJM3UpOBaTh B Tipoljecce yuebHOU U
WCC/Iel0BaTe/IbCKOU JesITe/IbHOCTU vH(bOopMaL1io 0 B/IUSTHUU
MPOMBILLIJIEHHOCTH, Ce/IbCKOr0 XO35IHCTBA W TPAHCIIOpPTa HAa COCTOSIHUE
OKpY»KaroLel TPUPOJHOU Cpe/ibl.

KoMMyHUKaTHBHbIE YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS:

yMeHUs 3aZlaBaTb BOIpPOCHI (B XOfle Auanora v (Wau) OUCKYCCUU) MO
CyllecTBy 0OCy>kJaemoit TeMbl, (HOpPMYJUPOBaTb CBOM  IIpeJJIOXKeHHs
OTHOCUTE/IbHO BBITIOJTHEHUS TTPe/IJIOKeHHOM 3a/1aul;

yMeHUsl TpeACTaB/sATbL TOJiyueHHble pe3y/bTaTbl T03HaBaTeIbHOU
JesITeIbHOCTU B YCTHBIX U TIMCbMEHHBIX TeKCTaX; Je/aTb [pe3eHTaluio
pe3y/ibTaTOB  BBIMOJIHEHHSI XUMHWYECKOro SKCIepuMeHTa (/1abopaTopHOro
OrbITa, JJabopaTOpHOI paboThI TIO0 UCC/IeIOBAaHUIO CBOMCTB BeIleCTB, yueOHOTro
MPOEKTa);

yMeHHUsI yueOHOrO COTpY/JHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HaBaTe/JIbHOM M MCC/Ie[l0BaTe/bCKOW  /leATeNIbHOCTH TIpU  pellleHur
BO3HUKAIOIIUX MPO06eM Ha OCHOBe yuéTa OOIIMX WHTEePEeCOB M COTJIaCOBaHMUS
no3uruii  (06CyXJeHusi, OOMeH MHEHWSIMH, «MO3TOBble  IIITYPMBbI»,
KOOpAUWHALIUS COBMECTHBIX JelCTBUM, Orpefe/ieHue KpPUTepueB IO OL|eHKe
KauecTBa BBIMOJIHEHHOW pabOThI U IpyTHe).

PeryisiTUBHBbIe YHUBepPCa/IbHbIE YUeOHbIe AeHCTBUS:

yMeHUe CaMOCTOSITe/TbHO OTpe/e/siTh LelU esATeTbHOCTH, TIJIaHUPOBaTh,
OCYIL[eCTBJISITh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeTbHOCTh, BbIOMpaTh Harbosee 3¢deKTHBHBIE CIIOCOObI pellieHUst YueOHbIX
Y TI03HaBaTe/IbHBIX 3a/lay, CAMOCTOSITeJIbHO COCTaB/SATb WM KOPPEKTHPOBAThb
Npe//Io)KeHHbIA alrOpPUTM [IeCTBUM TIDU BBITIOJIHEHUM 3a/laHUK C YUYETOM



TI0J/TyYeHHsT HOBBIX 3HaHUM 00 M3yuaeMbIX 00BEKTaX — Bell[eCTBaX M peaklusX,
OLIeHMBaTh COOTBETCTBUE MOJIYYEHHOTO pe3y/ibTaTa 3asiBJIEHHOM Lie/id, YMeHUe
WCIO/b30BaTh W aHA/JIM3MPOBaTh KOHTEKCTHI, TIpejjiaraemMble B yC/JIOBUU
3a/laHUM.

IMPE/IMETHBIE PE3YJ/IBTATBI

B cocraBe TIpeMETHBIX pe3y/JbTaTOB I10 OCBOEHHWIO 00s13aTeTbHOTO

coiepKaHusl, YCTaHOBJIEHHOTO /IaHHOM deziepanbHON paboueii MporpaMMon,
BBIZIEJISTIOT: OCBOEHHbIe 00yUarol[UMHUCS HayuHble 3HAHWS, YMEHUSI U CIIOCOOBI
JeUCTBUM, crieludyyeckie s TIpegMeTHOW o6sact  «XUMHS», BUJBI
JleATeJIbHOCTU MO TIOJIyYeHHIO HOBOTO 3HaHWsl, €ro WHTephpeTaluHy,
1peoOpa30BaHKIO ¥ TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX U HOBBIX CUTYaI[UsX.

K koniy obyueHusi B 8 kjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM

YPOBHE /I0JKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YUArOIMXCST YMEHUM:

e PaCKpbIBaTb CMBIC/T OCHOBHBIX XMMUUECKUX MOHATUM: aTOM, MOJIEKY/Ia,
XUMUYECKHH 3JIEMEHT, MPOCTOe BelleCTBO, C/I0’KHOe BelleCTBO, CMeCh
(oHOpO/IHAst ¥ HEOTHOPO/IHAsT), BaJIGHTHOCTb, OTHOCUTE/IbHAsi aTOMHast
M MOJIeKYyJ/ISIpHasi Macca, KOJIMUeCTBO BellleCTBa, MOJIb, MOJISIpHast
Macca, MaccoBasi J0Jid XWUMHUYECKOr0 37eMeHTa B COeJUHEeHUH,
MOJIIDHBIA ~ 00BEM,  OKCHZA,  KHCJIOTa, OCHOBaHHUe, COJIb,
3JIeKTPOOTPHULIATE/IbHOCTh, CTEeHb OKWC/IEHHUs, XMMHUUecKasi peakLus,
K/1acCU(UKal[Ysl peakl[ii: peakl[id COeJUHEeHUs], PeaKLIUU pa3/I0KeHuUs,
peakIuM 3aMellleHHs], peakMi OOMeHa, 3K30- M 3HJO0TePMHUYeCKHe
peakiuu, TerioBor 3(QeKT peakijuy, siipO0 aToOMa, 3JIeKTPOHHBIA CJI0U
aToMa, aTOMHas opOWTanb, PpaJUyC aTroMa, XWUMHWUecKas CBs3b,
MO/ISIpHAasi U HeMNoJisipHasi KOBaJIeHTHasl CBsi3b, WOHHAs CBSi3b, MOH,
KaTUOH, aHWOH, pacTBOpP, MacCoBas [0/ BellecTBa (MpOLIEHTHast
KOHLIEHTpaLus) B paCcTBOPE;

e WUIIOCTPUPOBAThb B3aMMOCBSI3b OCHOBHBIX XWUMWYECKUX TMOHATUU W
TIPUMEHSITh 3TH TIOHSITHS MPU OMKMCAHUM BelLeCTB U UX NpeBpallleHul;

e UCIO/Mb30BaTh XUMHUYECKYIH) CUMBOJIMKY JJIs1 COCTaBieHUs1 (opMys
BellleCTB U YPaBHEHUW XUMUUECKUX PeakLui;

e OmpefensaTb BaJeHTHOCTbH aTOMOB  37IeMEHTOB B  OMHapHBIX
COeUHEeHMSX, CTeleHb OKHC/IeHUs 3JIEeMEHTOB B  OWMHApPHBIX
COeJMHEHNUsIX, MPHUHA/JIEKHOCTb BELIeCTB K ONpeAe€HHOMY Klaccy
coeiuHeHWH Mo (opmyJiaM, BUJT XUMUYECKOM CBsi3U (KOBa/JleHTHasi U
VMOHHAas1) B HEOPraHUUeCKUX COeIUHEHUSIX;

e packpeiBaTb CMmbIca Ilepuoauueckoro 3akoHa [I. M. MeHgeneesa:
JIeMOHCTPHUPOBAaTh MOHUMaHWEe MepUOJUYeCKOU 3aBUCMMOCTHA CBOUMCTB
XMMUUECKHX 3/IEMEHTOB OT UX T0JIoKeHUs B [lepuoanueckor cucreme,
3aKOHOB COXPaHEHUsI MacChl BellleCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO yUYeHUs1, 3aKOHa ABOra/ipo;

e OIHKCBIBAaTL W XapaKTepu3oBaTh TabmmuHyto dopmy Ileproanueckoit
CUCTeMbl XUMHWYECKUX 3JIEMEHTOB: pa3iuyaThb TOHSTUSI «TJlaBHas
noarpyrnma (A-rpynma)» u «obouHas noarpytma (b-rpyrmna)», Masble
1 OOJIbIIINE TTePHO/IbI, COOTHOCUTL 0003HaUeHHs], KOTOpble UMEIOTCS B
Tabsure «[lepuoguueckass cucTeMa XWUMHUeCKUx 3jiemeHToB [, U.
MeHiesleeBa» C UHWCIOBBIMUA XapaKTePUCTUKaMU CTPOEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (CocTaB W 3apsifi siapa, oOljee YHCIO
3JIEKTPOHOB U pacrpe/ieJieHUe UX M0 3/1eKTPOHHBIM CJIOSIM);



K

KJIaCCU(ULIMPOBaTh ~ XMMHUUYECKWe  3JIeMeHTbl,  HeOpraHhyecKue
Bell[eCTBa, XMMHUYECKHe peakjuH (110 YHMC/Iy M COCTaBy YUaCTBYIOLMX B
peak1l1y BelleCTB, 110 TerioBoMy 3P QeKTy);

XapaKTepr30BaTh (OMUCHIBAThH) 0OI[He XUMHUUeCKHe CBOWCTBA BeI[eCTB
pa3MUHbIX  KJIAacCOB,  TMOATBepXZJas  ONuCaHWe  IpUMepaMu
MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOLIMX XUMUUECKUX peaKLui;

MPOrHO3MPOBAaTh CBOWCTBA BeLIeCTB B  3aBUCUMOCTU OT  UX
KAueCTBEHHOI'O0 COCTaBa, BO3MOKHOCTH TMPOTEKaHUsI XWUMHUYECKUX
TpeBpallleHNld B pa3/IMYHbIX yC/IOBUSAX;

BBIUUC/IATb OTHOCUTE/NBHYIO MOJIEKY/ISIDHYIO Y MOJISIPHYIO MaccChl
BeL[eCTB, MacCCOBYHK) O/ XUMHYECKOro 5>JjieMeHTa Io QopMmysie
COeJJMHEHHWs, MaCCOBYH) [OJII0 BellleCTBa B pacTBOpe, IPOBOJWTH
PacuéThl 0 YPABHEHUIO XUMHUYECKOM peakLvy;

MIPUMEHATh OCHOBHBIE OMepalyd MBICUTE/IbHOM 1eSTeIbHOCTU  —
aHa/ M3 M  CHMHTe3, CpaBHeHuWe, 0000LIeHue, CHUCTEeMAaTH3ALMIO,
K/IaCCU(UKALMIO, BbIsIBIEHHE MMPUUMHHO-C/I/ICTBEHHbBIX CBsi3ed — 15
V3y4YeHMUs] CBOWCTB BeLeCTB M XUMHUYECKHX peakLUi, eCTeCTBEeHHO-
HayuyHble  MeTOZbl  T03HaHWS —  HaOmoAeHue, U3MepeHwue,
MO/JieTMpOBaHue, SKCIepUMEHT (peasibHbIM U MBIC/IEHHBIN );

C1eloBaTh  TpaBW/aM  II0JIb30BAaHUSI XUMHYECKOW TOCYyZIoh U
nabopaTopHbIM 000pyZOBaHMEM, a TakKXKe TpaBUIaM OOpalleHusi C
Bel[eCTBAMU B COOTBETCTBUM C WHCTPYKLUUSMH I10 BBINIOJHEHHUIO
7abopaTOPHBIX XUMHUECKUX OIbITOB IO TO/NyueHUI0 U COOMpaHuUIo
razoo0pa3HbIX Bell[ecTB (BOAOpPOZAa W KHCJIOPO/a), TPUTOTOBIEHUIO
pacTBOpOB C  OMNpefeNéHHOM MacCOBOM Jl07led  pacTBOPEHHOIO
Bell[eCTBa, [JIAHUPOBAaTh U MPOBOJWUTH XMMHUUYECKUe SKCIIePUMEHTHI 10
pacrio3HaBaHMIO pacTBOPOB IIjeJlo4Yed M KUCAOT C TMOMOLIbIO
VH/IMKaTOPOB (J1aKMYC, (heHOoJI(PTaIerH, MeTUIOPaHX U IpyTryre).

KOHIy o0yueHusi B 9 Kjacce rpeiMeTHble pe3y/bTaTbl Ha 0a30BOM

YPOBHe ZIO/KHBI OTPa)kKaTh CPOPMUPOBAHHOCTh Y 00yUaroIUXCsi yMeHUH:

pPacKpbIBaTb CMBIC/T OCHOBHBIX XUMHWUYECKUX TOHSITUW: XUMUYECKUMN
9J7IeMeHT, aToM, MOJIeKyJja, WOH, KaTHOH, aHWOH, IIPOCTOe BelleCTBO,
C/IOKHOE BellleCTBO, BaJIeHTHOCTb, 3/IKTPOOTPULIATE/IbHOCTh, CTeleHb
OKHCJIeHUS, XMMUUeCKas peaklusi, XUMHUYecKasi CBs3b, TeIJIOBOU
3 deKT peaki[id, MOJIb, MOJIAPHBIA OO0BEM, pacTBOpP, 3JIEKTPOJIUTHI,
He3JIeKTPOJIUTHI, 3JIeKTPOJIUTHYeCKas: AUCCOLMALUA, PeakLui UOHHOI'O
oOMeHa, KaTa/JM3aTop, XUMHUeCKOe paBHOBecue, oOpaTuMble U
HeoOpaTUMble peakIK, OKHCIUTETbHO-BOCCTAHOBUTEbHBIE PeaKIuH,
OKUC/IUTEeNb, BOCCTAaHOBUTE/Ib, OKWC/IeHHe U  BOCCTAHOBJIEHUE,
a/uioTponusi, aM@OTepHOCTb, XWMUUeCKass CBsi3b (KOBaJIeHTHas,
VOHHasi, MeTa//iMyeckasi), KpUCTa//IMUecKasi pelIéTKa, KOppO3usi
MEeTa/I/IOB, CIIaBbl, CKOPOCTb XWMWUYECKOW peakiuu, TMpeJebHO
ponyctuMas KoHeHntparus [1/1K BeliecTsa;

W/TFOCTPUPOBAaTh B3aWMOCBSI3b OCHOBHBIX XWUMHUECKUX TOHSITUH U
TIPUMEHSITh 3TH TOHSITHS MPU ONKMCAHUM BeLLeCTB U UX NpeBpallleHul;
WCIO/Tb30BaTh XUMUYECKYH) CUMBOJIMKY [I/I COCTaB/eHUs (OopMyJ
BellleCTB U YPaBHEHUW XUMUUECKUX PeakLui;

orpefie/iiTb BaJIEHTHOCTb U  CTeleHb OKWUCJIeHUS] XUMUUYeCKUX
/IEeMEHTOB B COeJUHEeHUAX pas/IMYHOrO0 COCTaBa, IPUHA/JIEKHOCTh
BeL[eCTB K OMNpeJie/IeHHOMY KJ/acCy COeJUHeHWM Mo (opMy/iam, BHUJ
XMMUUECKOM CBSI3W  (KOBaJIeHTHasi, WOHHAas, MeTa/uInueckas) B



HEOPTraHWYeCKMX COe/JMHEHUsIX, 3apsiji HOHA M0 XUMUUYECKOH (opmye,
XapakTep Cpefibl B BOAHBIX PACTBOpax HEOPraHWYECKHUX COeJMHEHHH,
THUTT KPUCTa/VTAUeCKON PeliéTKU KOHKPeTHOTO BellecTBa;

packpbiBaThb cMmbIci [lepuoguueckoro 3akoHa [. V. MeHgeneeBa u
JeMOHCTPUPOBaTh €ro TOHWMaHHWe: OIUChIBaTh W XapaKTephu30BaThb
TabsmuHyto Gopmy [leproguueckoi CHCTEMbI XUMHUUECKUX 3/IEMEHTOB:
pa3nuuaTh TIOHSTUS «TJIaBHasl ToArpymna (A-rpymnma)» U «mobouHast
noarpynma (b-rpyrimna)», Manbie W OoJiblliie MEePUOAbI, COOTHOCHUTH
0003HaueHusi, KOTOpble HWMEIOTCS B Tepuoiddeckodl Tabsuie, C
UYMC/IOBLIMU ~ XapaKTePUCTUKAMU CTPOEHHsT aTOMOB  XUMMUECKUX
3/IeMeHTOB (COCTaB U 3apsj sapa, oOIee UMC/IO 3/IEKTPOHOB U
pacripefiejieHe WX TI0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEpPHOCTH B U3MeHeHUH CBOWCTB 3/IEeMEHTOB U UX COeZIUHEHUH B
ripejiesiax MaJsbIX TI€PUOJOB U TJIaBHBIX TOATPYIIT C YUETOM CTPOEHUs
WX aTOMOB;

K/laccuUIMpoBaTh ~ XUMUUECKWe  3/IeMeHTbl,  HeOopraHuuyecKue
Bell[eCTBa, XUMHUUeCKHe peakijuu (1o YUC/Ty U COCTaBy YUaCTBYIOIIUX B
peaki[iy BeIlecTB, TI0 TerioBoMy 3(h(eKTy, 0 U3MEeHEeHUI0 CTereHei
OKHUC/IeHUS] XUMUUeCKUX 3/1IeMeHTOB);

XapaKTepu30BaTh (OIMMCHIBaTh) 00IIMe U crieliduuecKre XUMHUUeCKHe
CBOMCTBA TMPOCThIX M CJIOKHBIX BeIlleCTB, TIO/ATBEp)K/asi OICaHue
TIpUMepaMu MOJIEKYJISIPDHBIX ¥ MOHHBIX ypaBHEHWM COOTBETCTBYHOIIUX
XUMUYECKUX peaki[ui;

COCTaB/ISITb  YPAaBHEHWsI 3JIEKTPOTUTHYECKOM [AUCCOLMALIK  KHCIIOT,
Iiesioueld W COneH, MOJHble Y COKpAIEHHbIE YpPaBHEHHs peakLjuii
HMOHHOT'0 06MeHa ypaBHEHUS]  peakluid,  TOATBEepP’KJarol[HUX
CylL|eCTBOBaHUe FeHeTHYECKOH CBA3N MeXKy BellecTBaMy Pa3IMUHbIX
KJIaCCOB;

pacKpbiBaTh CYIIHOCTb OKHC/UTE/bHO-BOCCTAHOBUTE/ILHBIX peaklvii
TIOCPe/ICTBOM COCTaBJ/IeHUS 3/IEKTPOHHOTO OajaHca 3TUX peakLui;
TIPOrHO3MPOBaTh CBOMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX CTPOEHUSs,
BO3MOYKHOCTM TIPOTeKaHHsI XUMHWUUECKUX TMpeBpalljeHui B pa3IMuHbIX
yCJIOBUSIX;

BBIUUC/IATb OTHOCUTE/NbHYIO MOJIEKY/ISIPHYI0O W MOJISIPHYIO MacChl
BeleCTB, MacCCOBYIO [O/H0 XHMMHYECKOro 3jeMeHTa Mo ¢opmysie
COeJMHEeHUs], MacCOBYIO [IOJIF0 BellleCTBa B pPacTBOpe, MPOBOJWUTH
PacuéThl M0 YPaBHEHUIO XUMUUYECKOH peaki[uy;

cobmofaTh  MpaBWa  T0/Ib30BaHUS ~ XMMHYECKOW TIOCYyZIoH U
nabopaTopHbIM 00OpyZiOBaHMEM, a Takke TMpaBwia oOpaljeHus C
Bell[eCTBaMU B COOTBETCTBUM C UHCTPYKLUSMU T10 BBITIOJHEHUIO
nabopaToOpHBIX XUMUUYECKUX OTBITOB I10 TTOIYYeHUI0 W COOMpaHHIO
ra3000pa3HbIX BelllecTB (aMMHaKa U YIJIeKHUCIOTO ra3a);

MPOBO/JIUTh  peaki[uy, TO/TBepXKAalolle KaueCTBEeHHBbIM COCTaB
pa3/IMUHbIX BeIeCTB: pacro3HaBaTh OMNBITHBIM TYTEM  XJIOPHUJ-,
opomua-, woaua-, KapboHaT-, docdar-, cwIMKar-, CyabdaT-,
TU/IDOKCU/-UOHBbI, KATUOHBI aMMOHUSI U WOHBI M3yUYeHHBIX MeTaslioB,
TIPUCYTCTBYIOIIE B BOJIHBIX PaCTBOPAaX HeOpraHWUYeCKHX BellecTB;
TIPUMEHSITb OCHOBHBbIE OTepaliid MBbIC/IUTE/IbHON IesiTe/IbHOCTH  —
aHaM3 W CUHTe3, CpaBHeHHWe, 0000lleHre, CUCTEeMaTHU3aLKIO,
BbISIBJIEHVE TIPUUMHHO-C/Ie/ICTBEHHBIX CBSi3el — /Ijisl U3yueHusl CBOWCTB
BeI[eCTB M XUMHUUYECKUX peakiuii, eCTeCTBeHHO-HayUHble MeTO/IbI



To3HaHusl — Hab/MoieHre, U3MepeHre, MO/ie/IMPOBaHue, YKCTIepUMEHT
(peasibHBIN U MBIC/IEHHBIN).



TEMATHNYECKOE IVNTAHUPOBAHUE

8 KVIACC
HaumenoBanmue KonnuyecTrBo yacos
No OnekTpoHHbIe (UG poBHIe)
pa3jejioB U TeM KoHTpo/bHbBIE IIpakTHUecKue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
MPOrpamMmsbI paboThI paboThI
Paszpen 1. IlepBoHayasibHble XUMHYECKHE ITIOHATHUSA
XuMUST — BayKHas
11 00/1acTh eCTeCTBO3HAHUS c 5 bubnuoreka LIOK
' U TIPAKTHYECKOM https://m.edsoo.ru/7f41837¢
JlessTeJIbHOCTH YeslIoBeKa
19 BemectBa 1 xummnueckue 15 1 bubnuoreka LIOK
’ peaKIuu https://m.edsoo.ru/7f41837c
Wroro no pa3zpeny 20
Pa3pgen 2. BaxkHeliue npejACTaBUTe/ M HeOPraHMUeCKUX BellecTB
21 Boszanyx. Kucnopog. 6 bubmmoreka IIOK
' ITonsitve 06 oKcHaax https://m.edsoo.ru/7f41837c
59 Bopopog.ITousitue o 8 1 Bbubmoteka LIOK
' KHCJIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
53 Bopga. PactBopsl. . 1 1 bubnuoreka LIOK
' [TonsTHEe 06 OCHOBAHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIe K/1aCChbl v OK
nbnmoreka
2.4 HeopraHu4yeCcKux 11 1 1 H

CcoeIMHEeHUI

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




Wroro no pa3zpeny 30

Pa3pgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckasi cucreMa xumuueckux 3iemeHToB [I. VI. MenjeneeBa. CTpoeHHe aTOMOB.
Xumnueckas cBfi3b. OKHC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE PeaKIiiu

[Teproanueckuii 3aKOH U
[Teproguueckasi cucrema
3.1 XUMHUECKUX 3JIEMEHTOB 7
L. Y. MeHnpeneesa.
CrtpoeHue aToma

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

XumMnueckas: CBAI3b.

3.2 OKuC/IUTENBHO- 8 1 Bbubmoteka LIOK
) BOCCTAaHOBUTE/ILHbBIE https://m.edsoo.ru/7f41837c
peakiuu
bubmoreka LJOK
J4!
TOTO IO pasaery 15 https://m.edsoo.ru/7f41837c
b K
Pe3epBHOe Bpems 3 nbmaotexa O

https://m.edsoo.ru/7f41837c
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9 K/IACC

HaumMeHnoBauue Ko/muecTBo yacos
No OnekTpoHHbIe (UG poBbIe)
pa3/je/ioB U TeEM KonTpo/sibHbIE IIpakTHyeckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCypChl
MpOrpamMmsbI paboThI paboThI
Pa3zpen 1. BejectBo 1 XuMHU4YeCKue peakinjuu
IToBTOpEHME U
11 yrny6ieHre 3HaHUH c 1 bubmioreka LJOK
' OCHOBHBIX Pas/ie/ioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEpHOCTH 4 Bubmmoreka LOK
) p . https://m.edsoo.ru/7f41a636
XUMHYECKUX peakLyi
OJIeKTPOJIUTAYeCKast
13 JUCcoLraLys. 3 1 1 bubmmoreka IIOK
' XHWMHUUeCKUe peakLjuu B https://m.edsoo.ru/7f41a636
pacTBopax
Nroro no pa3peny 17
Paspgen 2. HemeTta/ibl M UX COeJMHEHUSA
OO011jast XapaKTepUCTHKa
2.1 XI/II\]/-[LII/ILIECKII/)IX angMeHTOB 4 1 Bubmorexa LIOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpymnmel. ['anoreHsr
2.2 OO0r11ast xapaKTepuCTHKa 6 Bbubmoteka LIOK

XUMUYECKUX 3/IEMEHTOB
VIA-rpynmel. Cepa u eé

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




COeJUHEeHHS

OO0111ast XapakKTepUCTHUKA

23 XUMUYECKUX 3/1eMEeHTOB . Bbubmoteka LIOK
’ VA-rpymmbl. A30T, https://m.edsoo.ru/7f41a636
docdop u ux coeiHeHs
OO01iast XapaKTepuCTUKA
XUMUUECKUX 3JIeMEHTOB Bub 1OK
nboTeka
24 IVA-rpynmel. Yrnepop v
p}: POA 8 https://m.edsoo.ru/7f41a636
KPeMHUM U UX
CcoeIuHeHUsI
Wtoro nio pasgeny 25
Pa3pen 3. MeTa/nabl 4 X COe/JMHEHUS
31 OO1ye cBoiicTBa 4 bubmuoreka LIOK
’ MeTaJl/IOB https://m.edsoo.ru/7f41a636
3.9 BaskHelilie MeTaslbl U 16 bubmoreka LJOK
' UX COeVHeHUS https://m.edsoo.ru/7f41a636
Wroro no paspeny 20

Pa3pen 4. Xumus U okpyxkawias cpeja

41 BemectBa u maTepuansl B 3 bubmoreka LJOK
' JKU3HU YeIoBeKa https://m.edsoo.ru/7f41a636
Wroro no pa3speny 3
bub OK
Pe3epBHOe Bpems 3 nomorexa L

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

8 KVIACC
N¢ KonnyecTBo yacos
JJIEKTPOHHBIE
n Jara nudpoBbIe
Tema ypoka KonTpo/ibHbIe IIpakTHyeckue
/ Bcero HU3yYeHUs obpa3oBare/ibHbIE
padoThI padoThI
n pecypchl
[Ipegmet xumuu. Posib xumuu B bubmoteka LIOK
JKU3HU uyesioBeka. Tesna u 1 04.09.2023 https://m.edsoo.ru/ff0d21
BelljecTBa Oc
[TonaTre 0 MeToZlax MO3HAHKS B Brb/morexa LOK
A 1 06.09.2023 https://m.edsoo.ru/ff0d22
XUMUU
7e
[MpakTryeckast pabora Ne 1
«[TpaBumna paboTsl B 1aboparopuu Brb/moreka LIOK
N 1 11.09.2023 https://m.edsoo.ru/ff0d23
Y MIpUEMBI 0OpallieHus C dc
nabopaTopHbIM 060py/T0BaHHEM» o
YucTele BelljecTBa ¥ CMeCHU Brbmiorexa [JOK
Lu . 1 13.09.2023 https://m.edsoo.ru/ff0d26
Crioco6bI pa3zienenust cmecei a
[MpakTuyeckast pabora Ne 2 bubnuoreka LIOK
«Pa3genenue cmeceit (Ha mpuMepe 1 18.09.2023 https://m.edsoo.ru/ff0d28
OUMCTKY TTIOBAPEHHOU COJIN)» 8
ATOMBI ¥ MOJIEKY/IbI 1 20.09.2023 Bbubmioreka LIOK

https://m.edsoo.ru/ff0d2a




6¢

XuMuueckue 3jieMeHTbl. 3HAaKU

bubmoreka IIOK

(CMMBOJIBI) XUMHUYECKUX 25.09.2023 https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubmoreka IIOK
[IpocThle U C/10KHBIe BelllecTBa 27.09.2023 https://m.edsoo.ru/ff0d2a
6c
bubmoreka LIOK
ATOMHO-MOJIEKY/IIPHOE yueHue 02.10.2023 https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSTHCTBA COCTaBa
Bell[eCTB. XUMUUecKasi hopmyJia Brb/moreka OK
HHECTB. pMyZd. 04.10.2023 https://m.edsoo.ru/ff0d2e
BaneHTHOCTH aTOMOB e
XUMHUYECKUX 37IeMEeHTOB -
OTHOCHTe/IbHAs aTOMHas Macca. bubmuoreka LIOK
OTtHOCUTe/IbHAsS MOJIeKY/IIpHas 16.10.2023 https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBasi 07151 XUMUYEeCKOro Bubmiorexa [JOK
A 18.10.2023 https://m.edsoo.ru/ff0d35
37IeMeHTa B COe/IMHEHUU 0c
KommuectBo Beljectsa. Mosb Brbmiorexa [OK
B ' ) 23.10.2023 https://m.edsoo.ru/ff0d52
MonspHas macca
30
dusrueckre U XUMHUUYeCKHe Bubmioreka OK
25.10.2023 https://m.edsoo.ru/ff0d37
siBJIeHUs. XUMUYeCKasl peakLiys £
IIpu3Haku U yc10BuUs NPOTeKaHUSA 30.10.2023 bubmoteka LIOK




XUMHUYECKUX peakLyi

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEeHUsI MacChl

bubmioreka LIOK

BelecTB. XUMUyeckKue 01.11.2023 https://m.edsoo.ru/ff0d3b

YpaBHEHUA 88

BolurciieHust KosiiuecTBa, MacChl bubmioreka LJOK

Bell[eCTBa 10 ypaBHEHUSIM 06.11.2023 https://m.edsoo.ru/ff0d57

XUMHUUECKUX peakLui 08

Knaccudukaiys XuMUueckux

peakiLuii (coefiuHeHUs, Brbmorexa LOK
08.11.2023 https://m.edsoo.ru/ff0d3f

pa3Jio>KeHUs], 3aMelleHus], 24

obmeHa) o

M. B. JIoMOHOCOB — yUéHBIi- bubmuoreka LIOK

sHIMK/IoNIeAuCT. O600IIeHHe U 13.11.2023 https://m.edsoo.ru/ff0d40

cucTeMaTr3alusi 3HaHUM c4

KontponbHas paborta Nel 1o Teme bubmuoreka LIOK

«BelllecTBa ¥ XMMHUUeCKue 15.11.2023 https://m.edsoo.ru/ff0d42

peaxkuumn» 90

Bo3gyx — cmech rasos. Cocras bubmioreka LIOK

BO3ayxa. Kuciopos — syeMeHT U 27.11.2023 https://m.edsoo.ru/ff0d44

rpocToe BelijecTBO. O30H 8e

du3nyeckre U XuMuyeckKue

CBOMCTBa KMC/I0po/ia (peakijyuu Brb/morexa LOK
29.11.2023 https://m.edsoo.ru/ff0d46

OKHCJieHus1, TopeHue). [ToHsTHE 14

00 okcugax T

Crioco6nl TTo/TyueHust KUC/I0po/ia 04.12.2023 bubmioreka LIOK




B j1abopaTopuu U
TIPOMBIIIIeHHOCTH. [TpumMeHeHMe
KUCJI0pO/ia

https://m.edsoo.ru/ff0d49
7a

TernioBoit a3¢dekT xrMHUyeckoi
peakLu, OHATHE O

bubmoreka [IOK

TepMOXWMUUYECKOM YpaBHEHUH, 06.12.2023 https://m.edsoo.ru/ff0d47
9K30- U SH/I0TePMUYECKUX 90
peakLusax
TormuBo (HedTh, yro/ib U MeTaH). bubmuoreka LIOK
3arpsi3HeHHe BO3/1yXa, CIIOCOObI 11.12.2023 https://m.edsoo.ru/ff0d4c
€ro npeaoTBpalljeHus 4a
[MpakTueckas pabota Ne 3 o
Teme «IlomydyeHue u cobupaHue Bubmmorexa [JOK
e P 13.12.2023 https://m.edsoo.ru/ff0d4a
KHUCJIOPO/ia, U3yYeHre ero 02
CBOMCTB» o
Bopopos — 3neMeHT 1 pocToe bubmioreka LJOK
BeljectBo. HaxoxzeHve B 18.12.2023 https://m.edsoo.ru/ff0d4d
IpUpoie do
Pdusnuueckre U XUMHUYeCKHe bubnuoreka LIOK
cBolicTBa BoJiopo/ia. [IprMeHeHMe 20.12.2023 https://m.edsoo.ru/ff0d4d
BOZIOpOJA do
bubmioreka LIOK
[ToHsiTHE O KMCIOTax U COJISIX 25.12.2023 https://m.edsoo.ru/ff0d50
d2
Crioco0OblI rostyueHust BOIOpO/ia B Bubmorexa [JOK
y AOPOA 27.12.2023 https://m.edsoo.ru/ff0d4d

naboparopuu

do




[MpakTuyeckasi pabora Ne 4 1o
teMme «[TonyueHue u cobupanue

bubmoreka LIOK

10.01.2024 https://m.edsoo.ru/ff0d4f
BO/IOPO/ia, U3yUeHUe ero 42
CBOMCTB» =24
. ; bubmuoreka IIOK
MosipHbIii 00BEM ra3oB. 3aK0H
p 15.01.2024 https://m.edsoo.ru/ff0d54
ABorazpo 2e
Brruniciienus 00b€éma, KOJIMYecTna
BeLLleCTBAa rasa Io ero Uu3BeCTHOM Bubmiorexa LIOK
= y 17.01.2024 | https://m.edsoo.ru/ff0d55
KOJTMYeCTBY Bell[eCTBa WIH 0
00BEMY o
BrruriciieHus 0068M0B ra3os 10
PaBHEHUIO peakKlMi Ha OCHOBE Bubmiorexa LIOK
y B - 22.01.2024 https://m.edsoo.ru/ff0d57
3aKOHA 00BEMHBIX OTHOLLIEHUN 08
rasoB T
dusnueckre 1 XUMHUYECKHUe Bubmiorexa LIOK
. 24.01.2024 https://m.edsoo.ru/ff0d58
CBOICTBA BOJIbI 7
. bubmoreka IIOK
CocraB ocHoBaHuii. [TougTue o0
29.01.2024 https://m.edsoo.ru/ff0d59
WHIUKaTOpax e2
Bopa kak pacTBopuUTeib.
HacepiiieHHbIe U HeHACHILIIeHHBIe Bubmiorexa LIOK
m . 31.01.2024 https://m.edsoo.ru/ff0d5b
pacTtBopbl. MaccoBas jost 40
Bell[eCTBa B pacTBOpe o
[TpakTrueckast pabota Ne 5 1o 05.02.2024 bubmoreka LIOK

TeMe «[IpUrOTOB/IEHHE PaCTBOPOB

https://m.edsoo.ru/ff0d5e




C orpe/ie/IEHHOW MacCOBOM Jj0Jiei
PacTBOPEHHOTO Bell[eCTBa»

ba

KonTponbHas pabota Ne2 110 Teme

bubmoreka IIOK

07.02.2024 https://m.edsoo.ru/ff0d63
«Kucnopoza. Bogopog. Boga» 42
OKcHfipl: COCTaB, KlacCU(pUKaLUs Brb/morexa OK
bl ’ e, 12.02.2024 https://m.edsoo.ru/ff0d66
HOMEHK/IaTypa
4e
[TonyueHue 1 XuMuueckue bubmoreka LIOK
CBOMCTBA KMC/IOTHBIX, OCHOBHBIX 14.02.2024 https://m.edsoo.ru/ff0d66
1 aMm(pOTepHBIX OKCH/IOB 4e
OCHOBaHUS: COCTaB Bubmiorexa OK
’ ’ 26.02.2024 https://m.edsoo.ru/ff0d67
K/IacCU(UKaL1si, HOMEHK/IaTypa a
[TonyueHne ¥ XUMHUUYeCKHE Bubmiorexa OK
vy . 28.02.2024 https://m.edsoo.ru/ff0d67
CBOICTBA OCHOBaHUH a
Kucnotel: cocTaB Bubmiorexa OK
) ’ 04.03.2024 https://m.edsoo.ru/ffO0dfee
K/lacc(UKaIisi, HOMeHK/IaTypa )
[TonyueHue ¥ XMMHUYECKHE Bubmorexa OK
Uy 06.03.2024 https://m.edsoo.ru/ff0dfee
CBOICTBA KMCJIOT 5
Conu (cpeaHue): HOMEHK/IaTypa, bubnuoreka IIOK
CTI0COOBI TIOTyUeHHUS, 11.03.2024 https://m.edsoo.ru/00ad9
XHUMHWUYECKHe CBOIMCTBa 474
[MpakTueckas pabota Ne 6. 13.03.2024 Bbubmoteka LIOK




PellieHre sKcrieprMeHTaIbHbIX
3a/iau 1o TeMe «OCHOBHBIE
K/IaCChl HEOPraHUYeCKUx
CcoeIMHEeHUM»

https://m.edsoo.ru/00ad9
b7c

I'eHeTHUecKas CBSI3b MeXxay

bubmoreka [IOK

KJIaCCaMy HeOpraHUYeCcKux 18.03.2024 https://m.edsoo.ru/00ad9a
coeJMHEeHUM 50
O0600I111eHHe U CUCTEMATH3ALIMS Bubmaorexa HOK
Uj 20.03.2024 https://m.edsoo.ru/00ad9c
3HaHUM
b2
KontponbHast paborta Ne3 1o Teme bubnuoreka LIOK
"OCHOBHbI€ K/1aCChl 25.03.2024 https://m.edsoo.ru/00ad9e
HEOpPraHWYecKux CcoeMHeHnn" la
[TepBble MOMBITKA
K/laccu(pUKaLui XUMHUYeCKUX Brbmorea LOK
27.03.2024 https://m.edsoo.ru/00ad9f
snemMeHTOB. [loHsATHe O TpyImax £
CXO/IHBIX 3/IEMEHTOB B
[Tepronrueckuii 3aKOH 1
[Tepuoanueckas cuctemMa Brbmiorexa [TOK
prOA 08.04.2024 https://m.edsoo.ru/00ada5
XAUMUUECKHX 3y1emeHToB [. 1. e
MenpeneeBa B
bubmmoreka IIOK
[Tepriogpl, rpymribl, MOATPYIITILI 10.04.2024 https://m.edsoo.ru/00ada5
2c
Crtpoenue atomoB. CoctaB Brbmiorexa [OK
P ) 15.04.2024 https://m.edsoo.ru/00ada3

dTOMHBIX S4ep. M3oTomkbl

42




CTtpoeHue 3/1eKTPOHHBIX
000/104eK aTOMOB 3/1eMEHTOB

bubmoreka LIOK

. 17.04.2024 https://m.edsoo.ru/00ada6
[Tepuoguueckon cucremsl . U. be
MenpeneeBa B
XapakTepucTHUKa XUMUUECKOr0
bubmoreka LIOK
3JIEMEHTa I10 ero IT0JI0KEeHUI0 B
. 22.04.2024 https://m.edsoo.ru/00ada8
[Teproguueckon cucreme /1. 1. 24
MeHpeneeBa B
3HaueHue [leproanueckoro
3aKOHa 19 pa3BUTUA HaYKU U Bubmiorexa LIOK
AIA D y 24.04.2024 https://m.edsoo.ru/00ada9
npakTuku. [. 1. MenzeneeB — Ge
YU€HbIH, TTeJjaror U rpaxJiaHiH T
DJIEKTPOOTPHULIATEeILHOCTE Bubmioreka LIOK
poOTPHL 29.04.2024 https://m.edsoo.ru/00adaa
aTOMOB XUMUYECKUX JI€EMEHTOB b8
bubmioreka LJOK
HMNoHHag xumMnyeckas CBa3b 06.05.2024 https://m.edsoo.ru/00adac
34
KoBasnieHTHas nonsipHast Bubmioreka LIOK
08.05.2024 https://m.edsoo.ru/00adaa
XUMHUeCcKast CBI3b
b8
KoBaneHnTtHas HeroJisspHast Bubmiorexa LIOK
P 13.05.2024 https://m.edsoo.ru/00adaa
XUMHUeCKasi CBSI3b
b9
bubnuoreka IIOK
CrereHb OKUC/IeHUS 15.05.2024 https://m.edsoo.ru/00adae

28




6 Oxuc/IuTeILHO-

bubmioreka LIOK

1 20.05.2024 https://m.edsoo.ru/00adb
3 BOCCTaHOBHUTE/IbHbIE PeaKLUU 076
5 bubmoreka [IOK
4 OkucuTenu ¥ BOCCTaHOBUTE/TH 1 22.05.2024 https://m.edsoo.ru/00adb
076
6 KonTponbHas pabora Ne4 110 Teme bubmoreka IIOK
5 «CTpoeHure aTroma. XuMuueckas 1 23.05.2024 https://m.edsoo.ru/00adb
CBSA3b» 486
. bubmioreka LIOK
. 0606
6 PesepaHbiit ypok. Obo H—I eHmeH 1 24.05.2024 https://m.edsoo.ru/00adb
6 cuCcTeMaTH3alus 3HaHUH 3¢
. bubmoreka IIOK
6 P . 0606
€3€PBHEIM YPOK. 00 \L,u eHHe H 1 24.05.2024 https://m.edsoo.ru/00ad9c
7 CHUCTeMaTU3aLus 3HaHUM b2
. bubmuoreka LIOK
6 Pesepaibiit ypok. 0606},“ eHne 1 24.05.2024 https://m.edsoo.ru/ff0d61
8 CcrCTeMaTH3aLys 3HaHUU 6
OBIIEE KOJIMYECTBO YACOB ca

I10 ITPOI'PAMME




9 K/IACC

No Konn4yecTBo yacos
JJ/IeKTPOHHBIe
Jara nu¢poBbIie
n | Tema ypoka KoHTpo/bHEIE IIpakTHyeckue
Bcero HU3y4eHHUs oOpa3oBaTe/IbHbIE
/ paboThI paboThI
I pecypcsl
[Tepuoanueckuii 3aK0H.
ITeproguueckas cucrema Bubmorexa LOK
1 PHOA 1 05.09.2023 https://m.edsoo.ru/00adb59
XUMUUECKUX 3/1eMeHTOB /1. .
. MenpeneeBa B
3aKOHOMEpHOCTH B
H3MeHeHUH CBONCTB Bubmaorexa [JOK
2 1 06.09.2023 https://m.edsoo.ru/00adb6b
XUMHUYECKUX 371IEMEHTOB 6
MepBbIX TPEX MEPUO/0B -
Knaccudukanys u Bbubmoreka [IOK
3 HOMEHK/1aTypa 1 12.09.2023 https://m.edsoo.ru/00adb7e
HeOpraHWuYeCcKHX BelllecTB 2
Buzbl xummuueckou CBsi3U U bubnuoreka LIOK
4 THUIIbI KPUCTA/VIAYECKUX 1 13.09.2023 https://m.edsoo.ru/00adbac
peLIEToK 6
KonTtponbHas pabora Nel
no teme «IloBTOpeHue u
5 yriay0/ieHre 3HaHUH 1 1 19.09.2023
OCHOBHBIX pa3jiesioB Kypca
8 kiacca»
6 Knaccudukanus 1 20.09.2023 bubmoreka LIOK




XUMHUYECKHX peaKL[I/Iﬁ 110
Pa3/IMYHBIM TMPHU3HAKaM

https://m.edsoo.ru/00adbcb
0

[TonaTtue o ckopocTn
XUMHYECKOW peakLiu.

bubnmmoteka LJOK

7 26.09.2023 https://m.edsoo.ru/00adbe9
IToHsTHEe O TOMOreHHBIX U R
reTeporeHHbIX PeaKLUsIX -
IToHATHE 0 XUMHUUYECKOM
paBHOBecUU. PaKTOPBI,
B/IUSIOLI[ME HAa CKOPOCTh Bubmioreka LIOK
8 t . P 27.09.2023 https://m.edsoo.ru/00adc28
XUMUUECKON peakiuu u .
[10JI0YKeHUe XUMUUYeCKOro B
paBHOBeCHs
OkucnuTensHO- Bbubmoreka [IOK
9 BOCCTaHOBUTE/IbHBIE 03.10.2023 https://m.edsoo.ru/00adcad
peakiuu e
Teopus
3JIEKTPOJIUTUUECKO Bubmiorexa LIOK
10 P 04.10.2023 https://m.edsoo.ru/00adcd6
auccoumarui. CUmbHbIe U 3
cyiabble 371eKTPOTUATHI B
Honuble ypaBHEeHUS Bubmiorexa LIOK
11 - yp 17.10.2023 https://m.edsoo.ru/00add44
peakiuii
8
XUuMHUUeCcKre CBOUCTBA
KUCJIOT U OCHOBaHUM B bubmoreka IIOK
12 | cBere npeacTaBeHu 06 18.10.2023 https://m.edsoo.ru/00add5d

3/1eKTPOIUTUUECKOMN
JMCCoLMaliun

8




XuMHUyeckKre CBOUCTBA

coJiel B CBeTe bubmmoreka IIOK
13 | mpexcTaBneHMit 00 24.10.2023 https://m.edsoo.ru/00add8b
3/1eKTPOTUTUUECKOU 2
JMccoLralun
ITouaTue o rugponuse Brbmorexa LIOK
14 . 25.10.2023 https://m.edsoo.ru/00add9d
cosieit
4
bubmoreka IIOK
O6o6menHve u
15 o . 31.10.2023 https://m.edsoo.ru/00addd1
CUCTeMaTH3alys 3HaHUM 5
ITpakTrueckast pabora Ne 1.
«PelleHme bubnmroreka LJOK
16 01.11.2023 https://m.edsoo.ru/00addbf
9KCIMepUMeHTaIbHbIX .
3a/au» a
KonrposnbHast paboTa Ne2
10 TeMe
«DJIeKTPOTUTUUeCKast Bubmaorexa [JOK
17 P 07.11.2023 https://m.edsoo.ru/00addec
JccoLyanusi. 0
XuMuyeckue peakiiy B B
pacTBopax»
OO011jas1 XapaKTepUCTHKA
ran]jjreHOBp XI/IMIz/IquKI/Ie Brbmiorexa ITOK
18 - ' 08.11.2023 https://m.edsoo.ru/00addfe
CBOMCTBA Ha TIpUMepe )
xJi0pa B
19 | Xnoposogopoa. ConsiHast 14.11.2023 bubmoreka IIOK

KHC/I0Td, XUMHWUYEeCKHe

https://m.edsoo.ru/00ade10




CBOMCTBA, TI0/lyYeHue,
TpUMeHeHHe

I~

[MTpakTrueckas pabota Ne 2
ro teMe «[lomyyenue

bubnmmoteka LJOK

20 - 15.11.2023 https://m.edsoo.ru/00ade34
COJITHOU KUCJ/IOTHI, 3
r3yueHue eé CBONCTB» -
Brauciesus o
ABHEHUAM XUMUYECKUX Bubmiorexa LIOK
21 yp - 28.11.2023 https://m.edsoo.ru/00ade48
peakiuii, ec/iv OfIH 13 3
peareHTOB /laH B U30bITKe B
OO011jas XapakTepruCcTHKa Bubmiorexa LIOK
22 m P P 29.11.2023 https://m.edsoo.ru/00ade64
371eMeHTOB VIA-rpymnrbl .
AsnnotponHsle
MoIuduKaIUM Cepshl.
Haio(b eHEe ce EI U eé Brbmorexa OK
23 A . P 05.12.2023 https://m.edsoo.ru/00ade64
Ccoe/IMHeHUM B TIPUPOJIE. .
XuMuueckre CBOMCTBA -
cepbl
CepoBoziopoji, CTpoeHue, bubmoreka IIOK
24 | (Qusryeckue U XUuMUYeCcKue 06.12.2023 https://m.edsoo.ru/00ade80
CBOICTBA 2
Okcupp! cepel. CepHast
KUCJI0Ta, hu3nyueckre u Bubmioreka LIOK
25 ’ . 12.12.2023 https://m.edsoo.ru/00adea?
XUMUUECKHUe CBOMCTBA, 3
TpUMeHeHHe -
26 | XumHuecKue peakIivy, 13.12.2023 bubmoreka IIOK




Jie>kalliyie B OCHOBe
TIPOMBIIIJIEHHOTO Cr1ocoba
T0JIyUeHUs1 CePHOMN
KUCJIOTBI. XUMHUUeCcKoe
3arpsi3HeHUe OKpyrKatolei
cpeibl COeIMHEHUSIMU CepbI

https://m.edsoo.ru/00adec8
a

Boiuncienue maccoBoit bubmoreka IIOK

27 | moJiv BbIXOZA TIPOJAYKTa 19.12.2023 https://m.edsoo.ru/00adec8
peakLyu a
OO0rm1ast xapaKTepruCTHKa
371eMeHTOB V A-TpyIiIibl. bubmoteka [IOK

28 | As3o0T, pacnipocTpaHeHue B 20.12.2023 https://m.edsoo.ru/00adeea
nipupojie, hbuznueckre u 6
XUMHUUeCKUe CBOWCTBa
AwmMuak, ero ¢pusnveckre bubmoteka LIOK

29 Y XUMUUEeCKHe CBOMCTBA, 26.12.2023 https://m.edso0.ru/00adf00
ToJiyueHre U rpuMeHeHue 4
ITpakTrueckast pabora Ne 3
no teme «IlonmyueHue Bubmiorexa OK

30 Y 27.12.2023 https://m.edsoo.ru/00adf18
amMMUakKa, U3yueHue ero 0
CBOMUCTB» -
A30THasi KUC/0Ta, eé bubnuoreka IIOK

31 | ¢dusnueckre U XUMHUUeCKHe 09.01.2024 https://m.edsoo.ru/00adf30
CBOMCTBa 6

32 | Wcnonab3oBaHWe HUTPATOB 10.01.2024 bubmoteka [IOK

1 cojieli aMMOHMUS B
KauyeCTBe MHHEePA/IbHBIX

https://m.edsoo.ru/00adf51
8




ynobpeHuii. XumMuueckoe
3arpsi3HeHue OKpyKarolei
cpefibl CoeIMHEHUSIMU
asora

docdop. Okcug bochopa
(V) u pocdopHast Kuciora,

bubnroreka LJOK

33 16.01.2024 https://m.edsoo.ru/00adf68
bu3nueckre U XUuMHUUecKue .
CBOMCTBA, TO/Ty4eHue
Ncnonb3oBanue docdaTo
B KaueCcTBe MUHepaabHbIX bubmoreka LIOK
34 | ygmobOpenwmii. 3arpsisHeHue 17.01.2024 https://m.edsoo.ru/00adfc2
TIPUPO/HOM CpeJibl 0
dbocdaramu
Yrnepog,
bubmioreka LJOK
35 pacnpoCTpaneHue 23.01.2024 https://m.edsoo.ru/00adfd9
nipupojie, huznueckre u .
XUMHYECKHe CBOKCTBA
Okcupp! yrieposa, Ux
¢busnueckre U XUMUUECKHUe bubnuoreka LIOK
36 | cBouMCTBa. DKOJIOrMYeCKre 24.01.2024 https://m.edsoo.ru/00adfeb
nipo6JieMbl, CBsi3aHHBIE C e
okcugoMm yriaepoga (IV)
YronbHas KUc/ioTa U eé Bubnmorexa [OK
37 30.01.2024 https://m.edsoo.ru/00ae006
conu
o
38 [TpakTuueckasi pabora Ne 4 31.01.2024 bubnuoreka IIOK

rio Teme "l[losiyueHune

https://m.edsoo.ru/00ae027




YTJIEKUC/IOTO Ta3a.
KauecTBeHHasi peakijysi Ha
KapOoHaT-1oH"

(g2]

[TepBOHayYa/IbHbIE TIOHSTHS
00 opraHMuecKux

bubmoreka LJOK

39 06.02.2024 https://m.edsoo.ru/00ae054
Bell[ecTBaX Kak 0O o
COoeJMHeHUSIX yTaeposa -
Kpemuuii 1 ero bubmoreka IIOK
40 P 07.02.2024 https://m.edsoo.ru/00ae080
CoeIMHEeHUSsI ;
ITpakTrueckast pabota Ne 5.
Pernenue
9KCTIepUMEeHTAbHBIX 3a/1au Bubmiorexa LIOK
41 . 13.02.2024 https://m.edsoo.ru/00aeQbf
o TreMe «BakHelmime )
HeMeTaJlUIbl U UX -
COeTUHEeHHSI»
KonTponbHast paboTa Ne3
110 TeMe «Bakuelie Bubmiotexa LIOK
42 14.02.2024 https://m.edsoo.ru/00ae0el
HeMeTaJUIbl U UX 3
coeTMHEeHUSI» B
OO011jas1 XapaKTepUCTHKA
XUMUYECKUX JIeMEHTOB —
MeTa//IoB. MeTasinueckas bubnuoreka IIOK
43 CBSI3b U MeTa/yTnyecKas 27.02.2024 https://m.edsoo.ru/00ae103

KpHUCTA/I/IMYeCKas peméTKa.

dusnyeckue CBOUCTBA
MeTa/VIOB

e




XuMHUyeckKre CBOUCTBA
MeTaJ/l/IOB.

bubnmmoreka LJOK

44 . 28.02.2024 https://m.edsoo.ru/00ae115
ONeKTPOXUMHUYECKUM P, 6
HaTPSDKeHUH MeTasl/ioB B
OO6r1re crocoObl
TO/TyYeHUs] MeTaJslIoB.
CniaBel. Berumcnenus mno bubmoreka IIOK

45 | ypaBHeHHUSIM XMUMUUYECKUX 05.03.2024 https://m.edsoo.ru/00ael115
peakiuii, eciv OfIH 13 6
peareHTOB COZIePIKUT
TIpUMecH
[TouaTtue o Koppo3uun Brbmorexa LOK

46 PP 06.03.2024 https://m.edsoo.ru/00ael127
MeTa/lJIOB 8

bubmoteka [IOK
47 | IllenouyHble MeTasbl 12.03.2024 https://m.edsoo.ru/00ae14b
2

OKcUAbI U TUAPOKCUBI Brbmorexa LOK

48 A AP A 13.03.2024 https://m.edsoo.ru/00ae14b
HaTpUsl U Kausi 5
[IlenouHo3emesnbHbIE Bubmoreka IJOK

49 | MeTa/Ibl — KaJbLUK U 19.03.2024 https://m.edsoo.ru/00ael5e
MarHui 8
Baxkneiiive coejuHeHuUst Brbmiorexa ITOK

50 A 20.03.2024 https://m.edsoo.ru/00ael5e
KaJTbIUst 3

51 | O6o01eHue u 26.03.2024




CUucCTeMaTu3alus 3HaHU

JKECTKOCTb BOZBI U

bubmoteka LIOK

52 . 27.03.2024 https://m.edsoo.ru/00ae188
Crioco0Obl eé ycTpaHeHust 5
ITpakTrueckasi pabora Ne 6 bubnuoreka IIOK
53 1o Teme "2KECTKOCTb BOJbI 09.04.2024 https://m.edsoo.ru/00aelae
Y MeTOAbI eé ycTpaHeHUs" 8
bubmoreka LJOK
54 | AnmroMHUHUN 10.04.2024 https://m.edsoo.ru/00aelc6
4
AwmdoTepHble cBoICTBa Bubnmorexa [JOK
55 P 16.04.2024 https://m.edsoo.ru/00aelc6
OKCHJa U TUJPOKCHIA 4
bubnmmoreka LJOK
56 | JKeneso 17.04.2024 https://m.edsoo.ru/00ae1d8
6
OKcuppl, THAPOKCUABI U bubmoreka LIOK
57 | comu xene3a (II) u xxenesa 23.04.2024 https://m.edsoo.ru/00ae35e
(I1D) 6
5g | Ooobuwenue i . 24.04.2024
CUCTeMaTH3alys 3HaHUM
ITpakTrueckast pabota Ne 7.
Pewenue
9KCTIePUMEHTAJIbHBIX 3a/1au Brbmorexa LIOK
59 P A 30.04.2024 https://m.edsoo.ru/00ae3de

o TeMe «BakHeliiie
MeTa/lUIbl U UX
coeZIUHeHHsI»

8




Breruucnenus 1o
YpaBHEHUSIM XUMUUECKUX
peakiiyii, eC/i OJIUH U3
peareHTOB JlaH B U30bITKe

bubnroreka LJOK

60 07.05.2024 https://m.edsoo.ru/00ael75
WA COZIeP>KUT TIPUMECH. 0
Boiuncnenus MaccoBoi .
[0/ BbIXO/la TIPOAYKTa
peakuu
0606
61 ODMIEHHE 1 3 08.05.2024
CcUCTeMaTH3aLys 3HaHUU
KontponbHast pabota Ned
B .
62 1o TeMe «BaxkHetiime 14.05.2024
MeTaJl/Ibl U UX
COeIMHEeHUSI»
BemectBa u maTepuassl B bubmoreka LIOK
63 | TMOBCeJHEBHOM XKU3HU 15.05.2024 https://m.edsoo.ru/00ae3f5
yesioBeKa g
XUMHYecKoe 3arpsisHeHHe Bubmaorexa [JOK
64 . P 21.05.2024 https://m.edsoo.ru/00ae427
OKpY’Karolller cpefibl 0
Ponb xumuu B pelieHUn Bubmaorexa [JOK
65 b 22.05.2024 https://m.edsoo.ru/00ae427
9K0JIOTHUYECKHUX MPOoOIeM 0
Pe3epBHbIii ypOK. bubmoreka LIOK
66 | OO6oOeHMEe U 25.05.2024 https://m.eds00.ru/00ae0d0
cUCTeMaTH3aLus 3HaHUU a
67 | PesepBHbIN ypOK. 25.05.2024 bubnmmoteka LJOK




Ob6o011eHre u
CHCTeMaTH3aLs 3HaHUM

https://m.edsoo.ru/00adb33
C

Pe3epBHbIii yPOK. bubmoreka LIOK
68 | OO6oO6IEeHNE U 1 25.05.2024 https://m.edsoo.ru/00ad9cb
CcUCTeMaTH3aLus 3HaHUU 2
OBLIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME










