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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XMMHM Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMUs
COCTaBlieHa Ha OCHOBE TpeOOBaHWMH K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MTPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MIPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepaibHO paboueil MpPorpaMMbl
BOCITUTAHUA U C YYETOM KOHIICTIIUH MPENOIaBaHusl y4eOHOTO MpeameTa « XuMuUs»
B 00pa3oBartesbHbIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo XuMHHM JaeT MPEACTABICHUE O IENAX, OOIIe cTpareruu
oOy4eHHsl, BOCHUTAHUS W Pa3BUTUS OOydYalOLIUMXCS CpeACcTBaMH y4eOHOTo
npeaMeTa, yCTaHABJIUBAET o0s13aTenbHOE IPEAMETHOE CoJIepXaHue,
MPEayCMAaTPUBAET pACIPEICICHUE €ro MO KiIaccaM M CTPYKTYPUPOBAaHHUE 10
pazzeraM M TeMaM MpOorpaMMbl IO XWMHUHU, OINPEICNSICT KOJWYECTBEHHBIC U
KaueCTBEHHbIC XapaKTEPUCTUKHU COJICpKAHMUS, PEKOMEHIyEMYIO
MOCJIEAOBATEILHOCTh M3YUYCHUSI XUMHUM C YYCTOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEN  00y4YaroIIMXCsl, OMNPENeNsieT BO3MOXXHOCTH IpeaAMera s
peanuzainuu TpeOOBaHUN K pe3yibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHus, a Takke TpeOOBaHUI K
pe3yibTaTamM 0O0y4YeHUs XUMUM Ha YPOBHE IIeJIe N3YUYEeHUS MPeAMETa U OCHOBHBIX
BUJIOB y4€OHO-IIO3HABATEJIIbHON JEATEIBHOCTH OOYy4Yarolerocs MO OCBOEHUIO
y4eOHOTr0 CO/IepKaHMUS.

3HaHUE XUMHUU CIYXUT OCHOBOW uisi (POpMHpPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejCcTaBICHUNA O MaTEPUAIbHOM €IMHCTBE MUPA, BAKHYIO
posib urparotr GopMHpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIIPEBPAIICHUIX
SHEPrUM W 00 SBONIOIHMH BEHIECTB B MPUPOJIE, O MyTSIX PEIICHUS TI0OATbHBIX
npoOJieM YCTOMYMBOTO PA3BUTHSI UYEJIOBEYECTBA — CHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON U 3KOJOTUYECKONW O€30MaCHOCTH, MTPOOJIEM 3/IpaBOOXPAaHEHUS.

N3ydyeHne Xxumuu:

CIIOCOOCTBYET  pealm3alldd  BO3MOXKHOCTEW  JUIsi  CaMOpa3BUTUA U
(bopMHUpPOBaHUS KYJIBTYPBI TUIHOCTH, €¢ 001IeH 1 PYHKITMOHATBHON TPaMOTHOCTH;
BHOCUT BKJaJA B (OpMUpOBaHWE MBINIICHUS W TBOPYECKHX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB WX CaMOCTOATENIbHONM Yy4eOHOW  JIESITEIbHOCTH,
AKCIIEPUMEHTAJILHBIX W HCCJIEIOBATEIbCKUX YMEHHH, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HH, TaK M B MPO(PECCHOHAIBHON NEATEIbHOCTH; 3HAKOMHUT CO
cnenu(UKO HaydHOrO0 MBIIUIEHHUS, 3aKJIaJIbIBAET OCHOBBI LIEJIOCTHOTO B3IJIA/1a Ha
€AUHCTBO TPUPOABI M 4YEJIOBEKAa, SBISICTCS OTBETCTBEHHBIM J3TaloM B
dbopMupoBaHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH oOy4Jaronmmxcs;



croco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO-HAYUYHbBIM
3HaHUAM, K MPUPOAE, K YEJIOBEKYy, BHOCUT CBOH BKJIaJ B 3KOJIOIHYECKOE
oOpa3zoBaHHe 00YUYaAIOIIUXCSI.

JlaHHblE HampaBiieHUS B OOYYEHMM XHUMHUHU OOECIEUYMBAIOTCS CHELUPUKOIM
collepkaHusi  yd4eOHOro  mpeaMeTa, KOTOPbIM  SIBISETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOIl HAYKH XMMHH Ha ONPEEICHHOM JTare e
Pa3BUTHAL.

Kypc xumuum Ha ypoBHE OCHOBHOI'O 0011ero o0pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI TMEPBOHAYAIBHBIX MOHSATHH XUMHH, OCHOB
HEOPraHMYECKONM XMMHHM W HEKOTOPBIX OTACTbHBIX 3HAYUMBIX TIOHATUN
OpPraHUYECKON XUMUHU.

CrpykTypa coaepaHusi IpOrpaMMbl IO XUMUHU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO Mojaxona K e¢ m3ydeHuto. ConepikaHue CKIAIbIBACTCS W3 CHCTEMBI
MOHITHIA 0 XUMUYECKOM 3JIEMEHTE U BEIIECTBE M CHCTEMBI MOHATUH O XUMHUYECKON
peakuuu. OO0e 3TH CHUCTEMbl CTPYKTYpHO OpIraHHU30BAaHbl MO MPUHLUIY
MOCJIE0BATEIBHOIO PAa3BUTHA 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
pPa3HOTO YPOBHS:

- ATOMHO--MOJICKYJISIPHOI'O YUCHHA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA,

- ITepuoanueckoro 3akona . 1. MenneneeBa Kkak OCHOBHOTO 3aKOHa

- Y4CHUA O CTPOCHHUHA aTOMa U XUMHYECKOMN CBi3H,

- MPEJCTABICHUN 00 JJICKTPOJIMTHYECKON JUCCOITMAIIUM BEIIECTB B
pacTBOpax.

TeopeTnuecknue 3HAaHHWS PACCMATPUBAOTCA HA OCHOBE HAMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEI0BATEIHHO OT OJJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSASA (QYHKIIUK OOBSICHEHUS W MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS Y BO3MOYKHOCTEU MPAKTUYECKOTO MPUMEHECHUS U MOJIYUYCHHUS U3y4aeMbIX
BEIIIECTB.

OcBoeHMe mporpaMMbl IO XHMHH  CIIOCOOCTBYeT  (OPMHUPOBAHUIO
NPEACTABICHUS O XUMHUYECKON COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpPa B JIOTHUKE
€¢ CHUCTEeMHON NpUPOJbl, IEHHOCTHOIO OTHOIICHHS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUA B Hayke. M3ydyeHue XUMHUM MPOUCXOIUAT C NPHUBICUECHUEM
3HAHUW W3 paHee M3YYCHHBIX YYCOHBIX NpeAMeToB: «OKpyKarIui MUp»,
«bnomnorus. 5—7 knacce» U «PU3nKa. 7 Kiaaccy.

[Ipy wW3ydYeHHMM XUMHUU TPOUCXOIUT (POPMHUPOBAHUE 3HAHUKA OCHOB
XUMHUYECKON HayKHW KaK O0JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYCCKOU
NESITEIbHOCTH YEJIOBEKA M KAaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBHI.



3ajaya y4yeOHOro MpeaMeTra COCTOUT B (DOPMUPOBAHMHU CHCTEMbI XMMHMUYECKUX
3HaHUN — BaKHEHIINX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETHUUECKUX IMOJIOKEHUIH,
JIOCTYMHBIX O0000IIEHNH MHMPOBO33PEHUECKOTO XapakTepa, s3blka HAayKd, B
OpUOOIIEHNH K HAyYHBIM METOJaM TO3HAHWS TPU H3YyYEHHWU BEIIECTB U
XUMHUYECKUX PEaKIUi, B (OPMUPOBAHUU U Pa3BUTHH I1O3HABATEIBHBIX YMEHUN U
UX TMpPUMEHEHUH B Y4eOHO-TIO3HABATEIBHOW M y4e€OHO-UCCIEN0BATENIbCKON
AESTeIbHOCTH, OCBOCHHHM MpaBHJI 0€30MacHOro oOpaimieHusi ¢ BEIIECTBAMHU B
ITIOBCEIHEBHOM KU3HU.

[Ipy M3ydyeHnrn XUMHUHU Ha YpPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsl Ba)KHOE
3HaUYEHHE MPUOOPENH TAKUE 1IENIH, KaK:

- (GopMHpOBaHUE HWHTEIJIEKTYaJbHO Pa3BUTON JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLTUMCS YCIOBHSIM KU3HU;

- HaIpaBJICHHOCTh OOy4YEHHUS] HAa CHCTEMAaTHYeCKOe MpUOOIIeHHE
oOy4Jaronmxcsi K CaMOCTOSITEIbHOW TMO3HABATEIbHOM JeATEIbHOCTH, HAyYHBIM
METOJaM TO3HAHUSA, (HOPMUPYIOIMIUM MOTHUBAIMIO W PA3BUTHE CIOCOOHOCTEH K
XUMUU;

- o0ecrieueHme YCIIOBHH, CHOCOOCTBYIOIINX IPUOOPETECHUIO
00yJaromrMUCs OTIbITa Pa3HOOOPA3HOH NEeATeTbHOCTH, TIO3HAHUS M CAMOIIO3HAHMUS,
KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), WMEIOIIUX YHHUBEPCATHHOE
3HAYCHUE JIJIS PA3JIMIHBIX BHJIOB JICITEIBHOCTH;

- dbopmupoBanue oOmEH (QYHKIIMOHAIBHOW M €CTeCTBEHHO-HAYyUHOMN
IPaMOTHOCTH, B TOM YHCIE€ YMEHHH OOBICHATh U OLICHUBATh SIBJICHUS
OKPY’KAIOILIEro MHUpa, UCIOIb3ysd 3HAHHUS U OIBIT, MOJYYEHHbIC NMPU HU3YYCHUU
XUMUH, TPUMCHATh WX TPHU PEHICHUH TPOoOJIeM B TOBCEAHEBHON JKH3HU U
TPYAOBOM JI€SITENBHOCTH;

- dbopmupoBaHue y OOy4YarOMIUXCd TYMAaHUCTUYECKUX OTHOIICHUH,
MMOHUMAHUS IICHHOCTH XHUMHYECKUX 3HAHMH I BBIPAOOTKH OSKOJOTHYECKU
11eJIeCO00Pa3HOTO TOBEACHUS B OBITY W TPYJAOBOM JAESATEILHOCTH B IEJSIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEW IIPUPOTHON CPENBL;

- pa3BUTHE MOTHBAIMU K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO U
CaMOBOCTIIMTAaHUI0O HAa OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIS U HAMPaBIECHHOCTH JajJbHEHIIIEro
o0yueHusl.

OOmiee YKCIO 4YacoB, OTBEACHHBIX [IJISi W3YYCHUS XUMHUU Ha YPOBHE
OCHOBHOT'0 00111eT0 00pazoBanwmsl, cocTaBiseT 136 yacoB: B 8 kimacce — 68 gacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJICITIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC IlepBoHaya/ibHbIe XUMHYECKHE OHATHUS

[Ipenmer xumun. Ponp XUMHUM B KW3HUA YEIOBEKA. XMMHS B CUCTEME HaAyK.
Tena wm BemecTtBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHATHE O MeTOo/ax MO3HaHUS B XUMHUHU. YKHCThIE BEIIECTBA U CMECH.
CriocoOnl pa3fiesieHus: CMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE dJIEeMEHThl. CHUMBOJBI XHUMHUYECKHUX
aneMeHTOB. [IpocThie U CI0KHBIE BelleCcTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas popmyna. BaneHTHOCT, aTOMOB XMMHUECKHUX AJIEMEHTOB. 3aKOH
MIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAsE aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0Ji1 XUMHUYECKOTO AJIEMEHTA B COCIMHEHUU.

KomunuectBo BemecTtBa. Monb. MonsipHasg macca. B3auMocCBsA3b KOJIWYECTBA,
Macchl M 4YHCJa CTPYKTYpHBIX €IWHHUII BemecTtBa. Pacu€tel mo dopmynam
XUMHYECKUX COCTUHEHU.

du3nyecKre U XUMUYECKUE SIBJICHUsI. XUMUUYECKasl pPeakius U €€ MpU3HaKU.
3aKOH COXpaHEHUs MacChl BelIecTB. XUMHYEeCKHue ypaBHeHHs. Kiaccudukarms
XUMUYECKUX peakiuil (COeNMHEHMs, pPa3JOoXKEeHUs, 3aMelleHus, OOMEeHa).
Xumuueckuii IKcnepumenm: 3HAKOMCTBO C XMMHYECKOM IOCYJIOW, MPAaBUIAMH
paboTel B JabopaTopud W OpUeMaMH  OoOpaileHuss ¢  J1aboOpaTOpPHBIM
o0Opy/lOBaHUEM, U3YYEHHE M ONucaHue (U3MUECKUX CBOMCTB 00pa3LoB
HEOPraHWYECKUX BEIIECTB, HabMto/ieHne (Gu3ndyeckux (IJIaBJICHUE BOCKA, TasHUE
JbJIa, paCTUpPaHUE caxapa B CTYIIKE, KUTICHUE U KOHJICHCAIUS BOJIbI) M1 XUMUYECKHUX
(ropeHue cBeud, MPOKATMBAHME MEIHOW IPOBOJOKH, B3aWMOJECHCTBUE MeENa C
KHCIIOTOM) sIBJICHHWH, HaAOMIOJEHHWEe U ONHCAaHWE MPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakiuil (pa3ioKeHue caxapa, B3auMOJCHCTBUE CEPHON KHUCIOTHI C
xjopuaoM Oapus, pasnoxkenne rtuapokcuga wmeau (II) mpm  HarpeBaHuw,
B3aMMOJICUCTBHE >kene3a ¢ pactBopoMm comu Menu (II), m3ydenume cmocoGoB
pasliesieHusT CMeceil: C TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BbIIAPUBAHUE,
TUCTWUIANNAS, XpomaTorpadus, TMPOBEACHUE OYNCTKH ITOBAPEHHOM  COJIH,
HaOJIOZICHUE U OINKCAHHUE PE3yJbTaTOB MPOBEICHUS OIbITA, WIUIFOCTPHUPYIOLIETO
3aKOH COXPAHEHHS MAaCChl, CO3/JaHUE MOJIeNIeH MOJIEKYJ (IIIapOCTEPIKHEBBIX).

Baxuenue npeacTaBuTe M HCOPraHUYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — snemeHT M mpocroe
BelecTBo. HaxoxkneHuwe Kuciopojga B Mpupojie, (PU3NUECKHE U XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunwl. [Ipumenenue xkuciopoaa. CrocoObl



NOJly4YEHUs1 KHCIopoJa B Jaboparopud U HpoMbIIIeHHOCcTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — auIoTpoIiHas MoAu(UKaIMs KUCIOPOa.

TemnmoBoit 3 (}eKT XUMUYECKOW pEeakiuu, TEPMOXUMHUYECKHE YpaBHEHHUS,
9K30- U SHIOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojlb MU METaH. 3arps3HEHue
BO3/lyXa, YCUJIEHHE IaPHUKOBOIO 3P (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT 1 npocroe BemecTBo. Haxoxaenue Bogopoia B NpupoJe,
buznueckne W XUMHYECKHE CBOICTBA, NPUMEHEHHE, CIOCOOBI MOIyYEHHSI.
Kucnorsl 1 conu.

MossipHblit 00BEM ra3oB. Pacuersl 10 XUMUYECKUM YPaBHEHUSIM.

Odusnyueckne CBOWCTBAa BOAbl. Boga kak pactBopurtenb. PacTBOpEIL
HacelleHHbIE M HEHACHINIEHHBIE PACTBOPBL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10J11 BEIIEeCTBAa B pacTBOpe. XUMHYECKUE CBOMCTBA BOABL. OCHOBaHUS.
Ponp pacTBOpoB B npupoae M B XKU3HU 4yenaoBeKa. KpyroBopoTr BOJBI B IIPUPOJIE.
3arpsi3HEHUE NPUPOAHBIX BOoA. OXpaHa M OYMCTKA NPUPOIHBIX BOI.

Knaccudukanus neopranmyeckux coenuHeHuid. Oxcuawl. Knaccuduxanus
OKCHJIOB:  cojeoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM{QOTepHbE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. PU3HYECKHME M XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenue okcuaos.

OcHoBanus. Krnaccudukanuss OCHOBaHMA: IIETOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBanuil. duszndueckne M XHMHYECKHE CBOMCTBA
ocHoBaHuM. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanust kucinor. Homenknatypa kuciot. @usnyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHoctn MetamwioB H. H. bekerosa.
[Tony4denue KUCIIOT.

Conu. HomeHknatypa coneil. @u3ndecKkue U XUMHUYECKHUE CBOMCTBA CONEH.
[Tonyuenue cosen.
I'eneTnyeckas CBA3b MEXKAY KilIacCaMU HEOPTAaHUYECKUX COCAUHEHUM.

Xumuueckuii IKcnepumeHm:  KAUECTBEHHOE OMPEIEICHUE COACPKAHUS
KHCIIOpPOJia B BO3JAyXe, IOJydeHHe, coOWpaHue, paclo3HaBaHWE W HW3YUYCHUE
CBOKCTB KHCJIOpOJa, HAOMIOCHWE B3aWUMOJCHCTBUS BEIIECTB C KHUCIOPOIAOM H
yCJIOBUSI BO3HUKHOBEHHSI M TIPEKpAllleHUs] TOpeHus (Mmoxapa), 03HAKOMIICHHUE C
oOpa3llaMl OKCHJIOB W OIMCAaHWE MX CBOWCTB, TOJIy4eHHE, CcoOupaHue,
pacrio3HaBaHME M H3YyUYEHHE CBOMCTB BOJOpojJa (TOpeHHUE), B3aUMOACHCTBUE
Bojioposia ¢ okcuaoM meau (II) (Bo3MOXKHO HMCIOJIb30BaHUE BHUACOMATEPHUAIIOB),
HaOmofeHne oO0pa3loB  BEIIECTB KOJWYECTBOM |  MOJib, HCCIEIOBaHUE
OCOOEHHOCTEM  pacTBOPEHUs  BEIIECTB C  Pa3IUYHOW  PaCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPENEICHHOW MacCOBOM J0J€Hl pacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJIbI C META/NIAMU (HATPUEM U KaJIbIIUEM) (BO3ZMOKHO



MCIIOJIb30BAHUE BHUJIEOMATEPUATIOB), HCCIEJO0BaHUE OOpa3lloB HEOPraHUYECKHUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJICHUE M3MEHEHUS! OKPACKU MHIUKATOPOB B
pacTBopax KHUCIOT U IIejouel, u3ydeHue B3ammojiercTBusi okcuaa meau (1) ¢
pacTBOPOM CEPHOM KHCJIOTBI, KUCIOT C METAUIaMM, PEAKINN HEWTpaln3alllH,
MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHUE OJHOTO METajuia IPYyTHM U3
pacTBopa COJIM, PEIICHHE HKCHEPUMEHTAJbHBIX 3aJad o TeMe «BaxHeiimmne
KJIACChl HEOPTraHUYECKUX COCTMHEHUIN.

Hepuoagnueckuit 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKUX
iemenToB JI. WU. MenpaeneeBa. Ctpoenne aTomMoB. XHUMHYECKAsl CBA3b.
OKuCIUTEIBHO-BOCCTAHOBUTE/IbHbIC PEaKIUU

[lepBbie MOMBITKK KiIacCU(PUKAIIMK XUMUYECKUX djaemMeHToB. [lonstue o
rpymnmax CXOAHBIX JJEMEHTOB (IIEJIOYHBbIE U IIECJTOYHO3EMEIbHbIC METAILIBI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yoT aM(OTEPHBIE OKCUABI
Y TUIPOKCHUJIBI.

ITepunonnueckuit 3akoH. [lepuoanyeckas cucrema XUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  Koporkonmepuoanas W JUIMHHONEPUOAHAs  (OpPMBI
ITepunoanueckoit cucremel xumuueckux 3ieMeHToB . M. Menneneesa. [lepuoast u
rpynmnbl. OU3NYECKUI CMBICT TOPSAAKOBOIO HOMEpPA, HOMEPOB MEPUOJA U TPYIIIIbI
DJIIEMEHTA.

Crpoenne aromoB. CocraB atoMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 00O0JIOUEK AaTOMOB MepBbIX 20 XMMHYECKHUX DJIEMEHTOB
ITepuonnueckoit cucrembl JI. 1. MenzaeneeBa. XapakTepucTUKa XUMHAYECKOIO
3JEMEHTa 110 ero nonoxenuro B [lepuoanueckoint cucreme . . Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHHs paguyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAIIMYECKUX U HEMETAJUIMYECKUX CBOWCTB MO TPYNIIaM U MEPUOJIAM.

3nauenue [lepuonnueckoro 3akona u [leprnoanyeckon CUCTEMbI XUMUYECKHAX
AJIEMEHTOB MJI1 pa3BUTHUS Hayku W npaktuku. JI. M. MeHueneeB — y4€HbId U
rpaKIaHUH.

Xumuyeckasi cBsi3b. KoBaneHTHast (mojisipHasi W HEMOJISIpHAsi) CBSI3b.
DIIEKTPOOTPULIATENHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHus.  OKHCIHUTEIBHO--BOCCTAHOBUTEIBHBIC peaKuum.
[Ipoueccel OKHCHEHHST W BOCCTAaHOBIECHUA. OKHUCIUTENIA W BOCCTAHOBHUTEIM.
Xumuueckuii IKcnepumenm:  HU3ydyeHUE OOpa3lOB BELIECTB METAJUIOB U
HEMETAJUIOB, B3aMMOJICHCTBUE THAPOKCHAA ILIMHKA C PacTBOpaMU KHUCIOT U
IETI0YEN, MPOBEACHHUE ONBITOB, WLIIOCTPUPYIOMIMNX HPUMEPBI OKHUCIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX PeaKuid (TOpEeHUE, pEaKINH PA3JI0KEHUS, COSTUHEHUS ).

Mesxcnpeomemmnbwie ceaszu



Peanmauml MCIKIIPCAMCTHBIX CBSI3EH IIpyu HU3Y4YCHUHN XHMHHU B 8 knacce
OCYHMCCTBIIACTCA 4YCPC3 HCIIOJIB30BAHHUC KakK O6HII/IX CCTCCTBCHHO--HAYYHBIX
HOHHTHfI, TakK U HOHHTHﬁ, ABJIAIOIINUXCS CUCTCMHBIMHA IJIA OTACJIBHBIX IPCAMCTOB
CCTCCTBCHHO--HAYYHOI'O IUKJIA.

OO1Ine ecTeCTBeHHO--HAYYHbIC TIOHATHS: HAy4HbIN (akT, TUIIOTE3a, TEOPHS,
3aKOH, AaHalIW3, CHHTE3, KiIaccu(uKamus, TMEePUOJUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: maTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIHI,
PaAMOAKTUBHOCTb, MOJIEKYJa, SJEKTPUYECKUHA 3apsiji, BEIIECTBO, TENO0, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (PU3WYECKHe BEJIIMYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUTaHETHI, 3B€3/bl, CoHIIE.

buonorus: porocunTes, npixanue, obnocdepa.

['eorpacdus: atmocdepa, rupochepa, MUHEpAIbI, TOPHBIE TOPObI, OJIE3HbIE
HCKOIIa€MBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BewmecTBO 1 XMMHU4YeCKasl peakuus

[Tepnoanueckuii 3akoH. [lepuognueckas cucreMa XMMAYECKUX JIEMEHTOB /l.
N. MenpneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX NEPUOJOB, Kajus, KalplUusid H HX
COCAMHEHN B COOTBETCTBHU C IIOJIOKEHHEM DJJIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemiecTBa: BUIBl XUMHUYECKOM CBSA3U. THIBI KPUCTAIUIMYECKHUX
PEUICTOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PELICTKH U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIAaTypa HEOPraHMYECKHX BELIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCALIUXCS K PAa3jIU4YHBIM KJIacCcaM HEOPraHU4eCKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEILECTB.

Knaccudukanus XuMu4ecKiX peakluuil o pa3InyHbIM pU3HaKaM (110 YUCITy
U COCTaBy YyYaCTBYIOIIMX B pEaKIHUU BELIECTB, IO TEIJIOBOMY 3(PQeKTy, Io
M3MEHEHUIO CTENEHEH OKHUCIICHHMSI XMMUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTalu3aTtopa). JK30- U SHJOTEPMHUUYECKHE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[lonsiTne o ckopocTH xumuueckod peakuuu. [loHsiTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M IeTEePOre€HHBIX
peakuusax. llonsarue o karanuse. IloHATHE O XMMHUUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOIIME HAa CKOPOCTb XUMHMUYECKON pPEaKIUU U II0J0KEHUE XUMHYECKOIO
PABHOBECHSL.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE — PEAKIMM,  AJIEKTPOHHBIA  OajaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaxkLuu. CocraBnenue YpPaBHEHHM



OKHUCJIUTCIBbHO--BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HCIIOJIB30BaHHMECM  MCTOAA
QJICKTPOHHOI'O OajaHca.

Teopus 3MEKTPOTUTUIYECKON JUCCOLUALINU. DIEKTPOIUTHI M HEAIEKTPOIUTHI.
Katnonsl, annoHbl. MexaHW3M OHCCOLMAIMU BEIIECTB C PAa3JIMYHBIMU BUIAMH
XUMUYEeCKO# cBsi3u. CTeneHs aucconnanun. CYIbHBIC U CIa0bIe SJIEKTPOJIHTHI.

Peakuuu nonHoro oomeHa. YciioBusi MpoTeKaHUs peakuii HOHHOr0 0OMeHa,
IIOJIHBIE M COKpAILCHHBIE HWOHHBIC ypaBHEHUs peakuuid. CBoiicTBa KHUCIOT,
OCHOBAaHUU U COJIEH B CBETE MPEICTABICHUIN 00 3JIEKTPOIUTUUECKON UCCOIALUY.
KauecTBeHHbIE peakiuy Ha HOHBL. [loHATHE O THApPONIM3E CONEN.

Xumuueckuii IKcnepumenm: O3HAKOMIICHUE C MOJEISIMA KPUCTAJUNINYECKHUX
PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJJIOB U HEMETAIJIOB (rpadura u anMasa),
CJIOKHBIX BEIIECTB (XJIOpUJIa HATPHsl), HCCIEIOBAHHE 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON peakIMu OT BO3JEHUCTBHUS pa3IMYHBIX (HaKTOPOB, HCCIEIOBAHUE
AJIEKTPOIPOBOJIHOCTH PAaCTBOPOB BEIIECTB, MpOLECCa JIUCCOLUMALMU KHUCIOT,
niesioyeil U cosield (BOZMOXHO MCIOJB30BAHUE BUIEO MATEpUAJIOB), MPOBEACHUE
OTIBITOB, WIIIOCTPUPYIOIMIUX MPHU3HAKA MPOTEKAHUS PEaKiuié MOHHOTO oOMeHa
(oOpa3oBaHue ocajka, BblAEJIEHUE ra3za, oOpa3oBaHME BOJbl), OIBITOB,
WUIIOCTPUPYIOUIUX ~ HPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUHI
(ropeHue, peakMy pa3joKEHUs, COCAUHEHUs), PACIIO3HABAHUE HEOPTaHMUYECKUX
BEIIECTB C IOMOIIBIO KAUECTBEHHBIX pEaKUWid Ha HOHBL, pELICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl u MX COeAMHEHUA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne W (PU3NYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — TaJOr€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMEpe  XJjopa
(B3auMozelicTBUE C MeETaUlaMH, HEMETAJUIaMM, IIejodyaMu). XJIOPOBOJOPOI.
ConsHast KHMCIIOTa, XMMHYECKHE CBOMCTBA, MOJydYEHHE, NpUMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJAOPOJAa HAa OPraHU3M 4YEJIOBEKA. BakHEWIHWe XJIOPUIBI U UX
HAaXO0KJEHUE B IPUPOJIE.

OObmas xapakrepuctuka 3yeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOECHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUcieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CEpPhl. AJIJIOTPOIHBIE MOAU(PHUKAIIUN KHCIOPOaa
U cepbl. XUMHUYECKHE CBOMCTBAa cepbl. CepoBOAOpPOA, CTPOEHUE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucinorta, (Qu3MUeCKMe U XHUMHUYECKHME cBoWcTBa (OOmMe Kak
MPEICTAaBUTEN Kjlacca KHUCIOT W crenuduyeckue). XUMHYECKHE PEeaKIHH,
JEeKalUe B OCHOBE IIPOMBIIIJIEHHOIO CIOCO0A IOJIyYEHHS CEPHOM KHUCIIOTHI.
IIpumeHeHne cepHOM KUCIOTHI. COoMM CEepHOM KHUCIOTHI, KAUECTBEHHAs! PEaKIMs Ha



cyabdar-uoH. HaxoxaeHue cepbl M €€ COECAUHEHMH B INpupoae. XUMHUECKOe
3arpsi3HEHUE OKPY’KaIoLEH cpeibl COCOUHEHUSIMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPALICHUS.

OOmiasi xapakTepucThuKa 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEMEHW OKUCICHUS. A30T, paclpoCTpaHEHHUE B MPHUPO/IE,
dbu3nueckue u xumudeckue cporictBa. KpyroBopotT azora B npupoje. AMMHUAK, €ro
(bu3nYecKue U XUMUYECKHE CBOMCTBA, MoTy4yeHue u npuMmenenue. Conu aMMOHUS,
X (U3UYECKHE U XUMHYCCKHE CBOMCTBA, MpUMeHeHHe. KadecTBeHHas peakius Ha
MOHBI aMMOHHA. A30THasi KHUCIIOTa, €¢ MoJiydeHue, GU3UYECKHEe U XUMHUYECKHUE
CBOMiCcTBa (0OmME KakK TPEACTABUTENA Kjacca KHCIOT W CHEIUPUIECKUC).
Wcrnonb3oBaHWe HUTPATOB U COJEH aMMOHMS B KadyeCTBE MHHEpaJIbHBIX
yaoOpeHuil. XUMHUIECKOe 3arpsi3HEHNE OKPYXKAIOMIEH Cpeibl COCTMHCHUSIMHU a30Ta
(KUCTIOTHBIE JOXIHW, 3arps3HEHHE BO3AyXa, IMOYBBI W BOAoe¢MoB). Docdop,
ajuoTpornHeie Mogudukanuu ¢docdopa, GuU3MUECKMEe U XUMUYECKHE CBOMCTBA.
Oxkcun dhocdopa (V) u pochopras kuciora, puznueckue 1 XUMHUIESCKHIE CBOMCTBA,
nonyuenue. Mcrnons3oBanue GochaTroB B KaduecTBe MUHEPAIBHBIX yI00pEHUI.

Obmas xapakrepuctuka 3meMeHToB [VA-rpymmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIEHUS. YTIIepo/l, AJFIOTPOIIHbIE MOAU(PHUKALIUY,
pacnpocTpaHeHUe B IpUpoJie, PU3NUECKUE U XUMUYECKUE CBOMCTBA. AJCOpPOLMSL.
KpyroBopor yrmepoma B mpupone. Okcuabl yriaepona, WX (U3HYECKUE U
XAMHYECKUE CBOWCTBA, JIEWCTBME HA JKUBBIC OpPraHU3MBI, IMOJIlyY€HUE U
IpUMEHEHHE. DKOJIOrMYecKrue MpoOieMBbl, CBA3aHHbIE ¢ okcuaoM yraepona (IV),
TUIOTE3a [NIOOATBHOrO MOTEIUIEHUs KiIMMara, MapHUKOBBIM 3¢ dekT. YronapHas
KHCTIOTa M e¢ COoNM, MX (U3NYECKWe M XHMHUYECKHE CBOWCTBA, TMOJy4YEHHE U
npuMmenenne. KadecTBeHHass peakmus Ha KapOoHar-moHbl. Mcmomp3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, POMBIIINIEHHOCTH U CEIbCKOM XO3SIICTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yraepoaa (MeTaH, 3TaH, STHIICH, alleTHIICH, 3TaHOJI, TJIMIEPHH, YKCyCHAsI KUCIIOTA).
[IpuponHble HMCTOYHMKHM YIJIEBOJAOPOJIOB (Yrojb, MNPUPOAHBIA Ta3, HEPTH),
MPOJIYKThl UX mMepepaboTku (OEH3UH), UX POJib B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMONMOTMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, OelKax, yrieBoJax — U uX
poTM B OKM3HM 4YelOBeKa. MarepuanbHOE €IWHCTBO OPraHWYECKUX U
HEOPraHMYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOMCTBA, IOJYYEHHE WU
npumeHenne. CoeauHeHUsT KpeMHUs B mnpupoge. OOmme mpeacTaBieHus 00
okcuzae kpemuus (IV) m xpemuueBoi kucnore. CHUIMKAThI, UX HCIOJIb30BaHUE B
ObITY, B MPOMBILUIEHHOCTH. BakHellIne CTpOUTENbHbIE MaTepHallbl: KepamMHKa,



CTEKJIO, IIEeMEHT, OeTOH, keye300eToH. IIpobiembl 6€30macHOr0 HCIOIb30BaHUS
CTPOUTEIbHBIX MaTEPHAJIOB B TTIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe oOpa3l0B HEOPraHMYECKHX BEIIECTB, CBOMCTB COJIIHON KHUCIIOTBHI,
IIPOBEJICHUE KAUECTBEHHBIX PEaKLUil Ha XJIOPHUJ-UOHBI U HAONIOJCHUE NMPU3HAKOB
X TPOTEKaHWs, OMbBITHI, OTpaxaroume (U3NYECKUEe M XHMHUYECKHE CBOMCTBA
TaJIOTEHOB M HX COEAUHEHUH (BO3MOYKHO HCIIOJIb30BAHUE BHUACOMATEPUATIOB),
O3HaKOMJIEHHE C oOpa3laMu XJIOpUJIOB (TaJOr€HHUIOB), O3HAKOMIIEHHE C
oOpasuyamMu ceppl U €€  COECOUHEHMSMH  (BO3MOXHO  HCIOJB30BaHUE
BUJICOMaTEpHAIIOB), HAOIIOZCHHUE Tpoliecca OOYTIMBaHUS caxapa Mo JAeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHCIOTHI, M3YYCHHUE XUMHUYECKHX CBOMCTB
pa30aBlICHHON CEpHOW KHCJIOTHI, IPOBEJCHUE KaueCTBEHHOM peakuuu Ha
Cyab(paTHOH U HAOMIOJEHUE NpHU3HaKa €¢ TMPOTEKaHWs, O3HAKOMJICHHE C
¢buznueckuMu CcBOMCTBaMH a3oTa, ¢ocPopa W HUX COCTUHEHHH (BO3MOXKHO
WCIIONIb30BaHME  BHUIEOMAaTepuanoB), oOpasiaMu a30THBIX ©  (HochOpHBIX
ynoOpeHuil, Moiy4yeHue, coOupaHue, paclo3HABaHUE M H3YYEHHE CBOMCTB
aMMHaKa, MpOBE/ICHNE KaUeCTBEHHBIX PEaKUil Ha MOH aMMOHHUA U PocdaT-uoH u
M3YYEHUE TMPU3HAKOB HX MPOTEKAHUs, B3aMMOJEHUCTBHE KOHUEHTPUPOBAHHOU
a30THOM KHUCJIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUATIOB),
U3Y4YEHHE MOJIEJeN KpUCTANIMYECKUX PELIECTOK anMmasa, rpaduta, (ymnepena,
O3HAKOMJIGHME €  IPOLECCOM  aJcOopOIMM  pPacCTBOPECHHBIX  BEILLECTB
aKTUBHPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOTas3a, MOJy4YCHHE, COOMpaHue,
pacno3HaBaHWE€ M  HM3YyYEHHE CBOWMCTB  YIJIEKUCIOrO Ta3a, IMPOBEJIECHUE
KaueCTBEHHBIX peakUuil Ha KapOOHAT U CUJIMKAT-WUOHBI M M3YYEHHE MPU3HAKOB MX
IIPOTEKaHUsA, O3HAKOMIICHHE C MPOAYKIHMEN CHIMKATHOM MPOMBIIIEHHOCTH,
pelIeHNe 3KCIEPUMEHTAIbHBIX 3a/1ad Mo Teme «BaxHeilmme HemMeTawibl U UX
COEIMHEHHUSI.

MeTa/lIbl M X COCAUHEHMS

OO0mas XxapakTepuCTUKa XUMUYECKUX IJIEMEHTOB — METaJNIOB HA OCHOBAHHH
ux nonoxeHus B llepuomnueckon cucreme xuMuueckux dnemeHtoB [l N.
MenneneeBa u cTpoeHus aTomMoB. CTpoeHue MeTauioB. Meramunueckas CBs3b U
METaJUIMYecKasi  KpUCTAJUIMYECKash  pemieTKa.  DJIEKTPOXUMHUYECKUH  psf
HaIpsHKeHUH MeTauioB. OU3HUecKue U XMMUYECKUE CBOMCTBAa MeTauioB. OOmme
CHocoObl Mody4deHus MeTauioB. [loHsATME O KOPpPO3MM METaliIoB, OCHOBHbIE
CHOCOOBI 3aIUTHI UX 0T KOppo3uu. CruiaBsl (CTajlb, UyTyH, JIOPATIOMUHHA, OpOH3a)
Y UX IPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH.

[I{esounble MeTauIBL: MOJOXKEHUE B [lepronnueckon cucTeMe XMMHYECKUX
anementoB JI. . MeHnneneeBa, cTpoeHUE MX aTOMOB, HaXOXKICHHUE B IIPUPOJE.



duznueckre U XUMUYECKHUE CBOMCTBA (Ha mpumepe HaTpus W kanus). OKCUabl u
TUAPOKCUABI HaTpusi u Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB U HX
COEIMHECHUM.

[IleoyHO3E€MENbHBIE ~METAJUIBl MArHuid W KaJbIMU: TOJIOKEHHE B
ITepuonnueckoit cucreme xumuueckux aneMeHToB 1. M. MenneneeBa, ctpoeHue
HX aTOMOB, HaxOXkJAeHUE B npupoje. Pu3nveckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanbiud. Baxueine coeauHEHUs KaiublUUs (OKCHUI, THAPOKCHUI, COJIH).
JXKeécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AJFOMUHHI: TTON0KEHHE B [lepnonnueckon cucrteMe XuMUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa, cTpoeHrne aTtoMa, HaxoxkiacHue B npupoae. dusznueckue u
XUMUYECKHE CBOMCTBA amOMHUHUS. AMGMOTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nmomoxenne B [leppoandecko cucreMe XMMHYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOEHHME aToOMa, HaxoXkAeHUE B mpupoae. Ddusznueckue u
XUMUYECKHE CBOMCTBA kemne3a. OKcuabl, THIPOKCUIbI U conu xkenesa (II) u sxenesa
(IIl), wux cocrtaB, CBOWCTBA H TIONy4YCHHE. XUMUYECKUH IKCHEPUMEHM:
03HAKOMJICHHE C 00pa3IaMyd METAJVIOB U CIUIABOB, UX (PU3MYECKHUMHU CBOWCTBAMH,
U3y4EHUE PE3yJIbTaTOB KOPPO3UU METaUIOB  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aMMOJCHCTBUS OKCHJIA KaJbIUs U HATPHS C
BOJIOM (BO3MOXKHO HCHOJIb30BAHUE BHUIECOMATEPUATIOB), HCCIEIOBAHUE CBOMICTB
KECTKOM  BOABI, TMpolecca TOpeHUs JKele3a B KUcIopoae (BO3MOXKHO
MCIIOJIb30BAaHUE BUCOMATEPUAJIOB), TMPU3HAKOB IIPOTEKAHUS KAaYeCTBEHHBIX
peaKkIuii Ha MOHBI: MarHusl, KaJbIlns, aIFOMUHMS, [TUHKa, kerne3a (11) u xemneza (III),
Meau (1), HaGmroneHne U onMcaHue MPOLIECCOB OKpAIIMBaHUS TUIAMEHH HOHAMU
HaTpus, Kaausi W Kaiblus (BO3MOXXHO HCIOJB30BAaHUE BHUACOMATEPHUAIIOB),
uccliieloBaHre aM(pOTEpHBIX CBOMCTB THAPOKCHUIA ATFOMUHUS U TUJPOKCH]IA IMHKA,
pEelIEHUE HKCHEPUMEHTAJbHBIX 3a7ad 1o Teme «Baxkuelne Meramibl U HX
COCTMHEHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemecTtBa n Marepuaibl B IMOBCEIHEBHOM JKM3HHM 4eEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XMMUUYECKHX peakiuid B ObITy. [lepBasi momormb mnpu
XUMHYECKUX 0KOrax M OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKPYXaIoIIe cpeinl (mpenesbHas JomycTUMas
KOHIIeHTpanus Bemects, gaiee — [1JIK). Ponb xumuu B pemieHnn 3KOI0THYECKUX
npoOJem.

Xumuyeckuii IKCnepumenm:

u3ydeHne o0pa3IoB MaTepHalioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJTMMEPHBIC
MaTepuabl).



Mescnpeomemmunie ceazu

Peanmzanust MeXnmpeaMETHBIX CBs3ed IpU M3YYEHUM XUMHU B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 MCIOJIb30BaHHE KakK OOIHUX eCTeCTBEHHO-HAyYHBIX
MOHATUH, TaK U TOHATHN, SBIISIONINXCS CHCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAyYHbBIE TIOHATHS: HAYYHBIM (DAKT, THUIIOTE3a, 3aKOH,
TeOpWs, aHaIW3, CHUHTE3, KiIaccu(uKamysa, TMepuoaUIHOCTh, HAOII0ICHHE,
AKCIICPUMEHT, MOJICIMPOBAHUE, HW3MEpPEHHUE, MOJCNb, SBJICHUE, ITAPHUKOBBIN
3¢ eKT, TeXHOIOTHS, MAaTCPHAIIHI.

duznka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJTUI, H30TOIIHI,
PaTuOaKTHBHOCTb, MOJICKYJIa, AICKTPUUCCKUI 3apsj, MIPOBOAHUKH,
MOJYNPOBOJHUKH, JHUAJIEKTPUKHA, (OTORIEMEHT, BEIIECTBO, TEI0o, OOBEM,
arperaTHOE COCTOSTHHE BEIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpHUCTAUTHIECKas
pEIICeTKa, CIUIaBbl, (YU3MYCCKUE BEIMYHMHBI, CAMHHIBI U3MEPCHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3B¢3/1b1, COJIHIIE.

buonorus: ¢orocunHTes, npixanue, Ouocdepa, IPKOCHUCTEMA, MUHEpPAJIbHBIC
yA0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaIbI, TOPHBIE TIOPOJIBI, TTOJIC3HBIC
HCKOITaeMble, TOITUBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBLIE PE3YJIBTATBI

JIMuHOCTHBIE PE3yJabTaThl OCBOCHHSI MPOTPaMMBl OCHOBHOTO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJle¢ OOy4YeHHUS XMMHUU B €JUHCTBE y4eOHOU U
BOCITUTATEIbHON NEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU IEHHOCTAMH, TPHUHITHIMU B
o0IiecTBe NpaBWIaAMU W HOPMaMM IIOBEJCHUS U CIOCOOCTBYIOT IpoleccaM
CaMOII03HaHUs, CAMOPA3BUTHUS U COLMANIN3AIMHI 00yYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAKalOT  TOTOBHOCTh  OOy4aroIIUXCs
PYKOBOJICTBOBATbCSl CHUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OpPHUEHTALMA H
pacIIMpPEHNE ONBITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YACTH:

1) mnaTrpUoOTHYeCKOro BOCIHMTAHHUSA: I[IEHHOCTHOTO  OTHOLIEHUA K
OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HAcCJIEAMIO,
NOHMMAHUS 3HAYEHMs] XMMUYECKOM HAyKH B JKH3HM COBPEMEHHOro OOIIECTBa,
CIIOCOOHOCTH BIJIQJIETh IOCTOBEPHOU MH(pOpMAaILMEH O MepPeIOBhIX JOCTHKCHUIX U
OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XMMHH, 3AaMHTEPECOBAHHOCTH B HAYYHBIX
3HAaHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA; 2) IPasKAAHCKOr0 BOCIIUTAHUS:

IIPEACTABICHUS. O COLMAIbHBIX HOpPMax M MPAaBWIAX MEKINYHOCTHBIX
OTHOLIEHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATEILCKOM, TBOPYECKOW H  JAPYTrUX  BUAAX
JESITeIbHOCTH, TOTOBHOCTH K Ppa3HOOOpa3HOW COBMECTHOW JESATENbHOCTH IpHU
BBINIOJTHEHUM Y4E€OHBIX, ITO3HABATEJIbHBIX 3a/a4, BBIMNOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3JaHUH YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHUIO
¥ B3aUMONOMOIIM B TMpoIlecce HTOM Y4YeOHOH JeATENbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOC IIOBEJCHHE M IIOCTYIIKM CBOMX TOBAapHILEH C TNO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUM MOCTYNKOB; 3)
LEHHOCTH HAYYHOI'0 IO3HAHMS: MUPOBO33PEHUYECKHE ITPEACTABIICHHS O BEIIECTBE
U XMMHYECKOW pEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKd U COCTABJISIIOLIME OCHOBY JUIsI NTOHMMAaHUS CYLUIHOCTH HAy4yHON KapTHHBI
MHUpa, TPEACTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS MPUPOJBL,
B3aMMOCBS35IX YEJIOBEKAa C MPUPOJHOU CpPENOH, O POJIM XMMHUU B ITO3HAHUU ITHUX
3aKOHOMEpPHOCTEH;  IIO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA IOJYYEHUE
HOBBIX 3HAaHUM 1O XUMHUH, HEOOXOAMMBIE Jii OOBACHEHUS HaOII0IaeMbIX
MPOLIECCOB U SIBICHUM, MO3HABATEIbHON, WH()DOPMAIMOHHOW W UYWUTATEIbCKOU
KyJbTYpbl, B TOM YHUCJIE HAaBBIKOB CaMOCTOSTEIbHOM paldOThl C Yy4eOHBIMU
TEKCTaMH, CIPAaBOYHOM JINTEPaTypOi, NOCTYNHBIMH TEXHUYECKHMH CPEICTBAMHU



MH(QOPMALIMOHHBIX ~ TEXHOJIOTWH; MHTEpeC K OOYYeHHI0 U  IO03HaHUIO,
JT0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaM000pa30BaHUIO, MPOEKTHON
U UCCIIEZI0BATEIBCKOM MEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTH U
ypoBHs 00y4eHUs B JaIbHEUIIIEM;

4) ¢opmMupoBaHusl KYJbTYPbl 3A0POBbS: OCO3HAHWE LEHHOCTH KU3HH,
OTBETCTBEHHOT'O OTHOILIEHUS! K CBOEMY 370POBbIO, YCTAHOBKH Ha 3J0pOBBIN 00pa3
’KU3HU, OCO3HAHUE TIOCIIEACTBUNA U HEMIPUATHE BPEIHBIX MPUBBIYEK (YIOTpEOICHUS
aJIKOroJisl, HApPKOTUKOB, KypEeHHUs), HEOOXOJUMOCTH COOJIIOJEHUS MPaBUI
0€30MacHOCTH MPH OOpaIeHNH ¢ XMMHYECKUMHU BEIIECTBAMH B OBITY M pEaIbHOM
KU3HH; 5) TPYAOBOI0 BOCIIMTAHMSA:

MHTEpPEC K MPaKTUIECKOMY M3YUYCHHIO MTpodeccuil U Tpyia pa3aIudHoOro poja,
YBaXEHUE K TPyAy M pe3yJbTaTaM TPYIOBOM NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS MNPEIMETHBIX 3HAHUM IO XUMHUHM, OCO3HAHHBIA BBIOOP
VMHAUBUAYAIbHON TPAEGKTOPUHU MPOJOIKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEIHON MpodecCnoOHANBbHON ASSITENFHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHIA,
TOTOBHOCTh aJalTUPOBAThCSl B MPOPECCHOHATIBHOU cpene; 6) IKO0JOrH4ecKoro
BOCHUTAHMSA: DKOJOTMYECKH II€JIeCO00pa3HOE OTHOIIEHHWE K MPHUPOJAE Kak
VMCTOYHMKY KU3HU Ha 3€MJie, OCHOBE €¢ CYIIECTBOBAHMS, MOHUMAHHUE LIEHHOCTU
3I0pOBOro U 0Oe30omacHoro oOpa3a JKU3HHU, OTBETCTBEHHOE OTHOLICHHE K
COOCTBEHHOMY (PU3MUECKOMY M INCUXMYECKOMY 370pPOBBIO, OCO3HAHUE IIEHHOCTHU
coOmro/IeHrs MpaBuil 0€30MIaCHOTO MOBEACHUS IPHU pabOTe C BEIIECTBAMH, a TAKKE
B CUTYalUX, YTPOXKAOIINX 3/I0POBbIO U JKU3HU JIFOJIEH; CIIOCOOHOCTU PUMEHSTh
3HAHMS, MOJydaeMble MPU U3YYEHUU XUMHU, JUI1 PEUICHUS 3a]ad, CBA3aHHBIX C
OKpYXarollled NPUPOJHOM CpElNOW, M IOBBILIEHUS YPOBHS OSKOJOTMYECKON
KyJbTYpPbl, OCO3HAHUS TJI00AJBHOTO XapaKTepa SKOJIOTMYECKUX MpoOieM U myTei
UX pEUIEHUs] IOCPEICTBOM METOJIOB XMMHH, SKOJOTMYECKOIO MBIIUICHUS, YMEHUS
PYKOBOJCTBOBAaTbCA WM B IO3HABATEIbHOM, KOMMYHHKATHBHOM M COLMAIIBHOU

IIPAKTHUKE.
METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MerampeIMETHBIX pE3yJIbTATOB BBIICIAIOT 3HAYUMBIC JUIA
dbopMUpOBaHHS MUPOBO33pEHUs O0IIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS], IPUHITHII,
rumnote3a, ¢akT, CHCTeMa, TPOIecC, OHKCIEPUMEHT W JApPYroe.), KOTOpbIe
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX yU€OHBIX NpeaMeTax U IO3BOJIIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (OPMHUPOBATH MPEICTABICHUE O IEJIOCTHON
Hay4YHOU KapTUHE MUpa, U YHUBEPCAIbHbIE yUeOHbIE NEUCTBUS (II03HABATEIbHBIE,
KOMMYHHKATHUBHBIC, PETYJSITHBHBIC), KOTOpble 00ecrnednBaloT (OpMUPOBAHUE



TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO YyueOHOMU
JICSITEIbHOCTH.

ITo3HaBaTe/ibHbIC YHUBEPCAJIbHBbIE YueOHble AeicTBUA ba3oBbie

JornvyeckKue aecTByA:

YMEHHUSI HCMOJIb30BaTh IPUEMBI JIOTUYECKOTO MBIIUICHUS IIPU OCBOCHUU
3HAHUW: PACKPbIBATh CMBIC] XHMHUYECKUX TMOHATHH (BBIICIATh UX XapaKTEPHBIC
MPU3HAKK, YCTAHABJIMBATHh B3aWMOCBS3b C JIPYTMMHU TOHSTHUSMH), HUCIOJIB30BATh
MOHATHUS U OOBSICHEHUS OTACIBHBIX (DAKTOB W SBJICHUN, BRIOUPATh OCHOBAHUS U
KPUTEpHUH Ui KJIACCU(UKAIIUM XUMHUUYECKUX BEIIECTB U XHMHUYECKUX PEaKIIHM,
yCTaHaBJIMBaTh IPUYMHHO-CIICICTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YEHUS,
CTPOUTH JIOTHUECKUE PACCYXKJICHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, 10 aHAJIOTUH),
JIeTIaTh BBIBOJIBI Y 3aKJIFOUCHHS; YMEHUE MIPUMEHSTH B IPOLIECCE MO3HAHUS MMOHATHS
(mpeAMETHBIE W METalpeaAMETHBbIE), CHMBOJHUYECKHE (3HAKOBBIC) MOJICIIH,
HCIIOJB3YEeMbIe B XHMHH, MHPEoOpa3OBBIBATh IIHPOKO IMPUMEHSEMbIE B XUMHUU
MOJIEIbHBIE MPE/ICTABICHUS — XUMUUECKUN 3HAK (CUMBOJ 3JIEMEHTA), XUMUUYECKast
dbopMyna W YypaBHCHHE XHMHUYCCKOW pEaKkIuW — TPU PEIICHHH Y4IeOHO-
MO3HABATEIBHBIX 33/1a4, C YYETOM ITHUX MOJCIBHBIX MPEACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH M3y9aeMbIX OOBEKTOB — XMMHUYECKHUX
BEIIIECTB U XMMHUYECKUX PEAKIUH, BBISBISATH OOILIME 3aKOHOMEPHOCTH, TPUYHMHHO-
CJIEICTBEHHBIE CBSA3U U MPOTUBOPEUMUS B U3YyUAEMBbIX MIPOIECCAX U SIBICHUSX.

ba3oBble ucciienoBaTe/IbCKHE A€CTBUSA:

YMEHHUE HCIIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B Kadye€CTBE WHCTPYMEHTA
MO3HAHUS, a TAK)KE B KA4€CTBE OCHOBBI /111 (POPMHUPOBAHUS THIIOTE3HI IO TIPOBEPKE
MPAaBWIBHOCTH  BBICKA3bIBAEMBIX  CYXXJICHHWH; TMPUOOpETEHUE  OmbITa IO
IUIAHUPOBAHUIO, OPTraHW3allMM M MPOBEACHUI0 YYEHHYECKUX SKCIIEPUMEHTOB,
yMeHHE HaOJII0/1aTh 3a XOJO0M MpOoliecca, CaMOCTOATEIIBHO IPOTHO3UPOBATh €T0
pe3yabTar, GopMyIupoBaTh 000OIIEHHS U BBIBOJIBI IO pe3yJIbTaTaM IPOBEASHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABJIATH OTUCT O MPOJACIAHHON padoTe.

Pabora c nnpopmanueii:

YyMEHHE BbIOMpaTh, aHAJIU3UPOBATh W HHTEPIPETHUPOBATH HUH(POpPMALIUIO
Pa3JIMYHBIX BUJIOB M (hOPM IPECTABICHUS, ITOIYyYaeMYyl0 13 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTepaTypa XUMHUYECKOTO COJIEp)KaHUsS, CIPABOYHBIC
nocoousi, pecypcbl MHTEpHETa), KPUTUYECKH OIICHUBATH ITPOTHUBOPECUUBYIO WU
HEJIOCTOBEPHYIO0 HH(POPMAITHIO;

yMEHHE TPUMEHATHh Pa3IMYHbIe METOJbI W 3aIlpOChl MPH IOMCKE U OTOOpE
uHDOpPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX Uil BBIMIOJTHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 33/1a4 OMPECICHHOTO THIIA, IPUOOPETCHHUE OTBITA B
00JlacTM  HUCIOJB30BaHUSA HMHOOPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTHH,



OBJIJICHUE KYJIbTYPOH aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANIbHYIO (hOpMY TIpecTaBiIeHUs] UHPOPMALIUU U
WJUTIOCTPUPOBATh PEIIAEMbIE 3a/aud  HECJOKHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu  popmamu Tpadukd W WX KOMOWHAIMSAMH, YMEHHE HCIOJIb30BaTh M
aHaJIM3UpOBaTh B IIpolLecce Yy4eOHOW M HCCIIENOBATENIbCKON NI€ATEIbHOCTH
MH(OpPMAIUIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO034iCTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY>KAIOIIEH MPUPOTHON CPEJIbI.
KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe JeHCTBUS:

YMEHHS 3aJaBaTh BOMpPOCHl (B XOje Jauaigora W (WiM) AUCKYCCHUM) IO
CyIIECTBY  0OCyXkjaemMoil  Tembl, (OpMyIupoBaTh CBOM  MPEAJIOKCHUS
OTHOCUTEIBHO BBINIOJHEHUS NPEMJIOKEHHOW 3aJayd; YMEHUS MPEACTaBIATh
MOJYYCHHbIE  pE3yJbTaThl  [MO3HABATENbHOW JICSATEIBHOCTH B  YCTHBIX U
MUCHbMEHHBIX  TEKCTaxX; JeJiaTh MPE3CHTAIUI0  PEe3yJIbTATOB  BHITIOJIHEHUS
XUMHUYECKOTO IKCIepUMEHTa (1abopaTOpHOTO OMbITa, JabOpaTOpHOM padOTHI MO
MCCJICIOBAHUIO CBOMCTB BEIIECTB, Y4YEOHOTO TMPOEKTA); YMEHUS Yy4eOHOTO
COTPYIHMYECTBA CO CBEPCTHUKAMU B COBMECTHOW TO3HABATEIBHON U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH TPU PELICHUM BO3HUKAIOIIUX MpoOJieM Ha
OCHOBE yu€Ta OOIIMX MHTEPECOB U COTIACOBAHMS MO3ULIUNA (0OCYKIeHus, 0OMEH
MHEHUSIMH, «MO3TOBBIE€ IITYpMbD», KOOpPIAWHAILIMSI COBMECTHBIX JICHCTBHIA,
OTIpEe/ICJICHNE KPUTEPHUEB MO OILIEHKE KaueCTBA BHITIOJTHEHHON pabOTHI U ApYrue).

PeryasiTuBHbIE yHUBeEpCAJIbHbIC Y4eOHbIEC 1eHCTBHS:

YMEHHE CaMOCTOATENIBHO ONPENeNATh eI NESITEIbHOCTH, IJIAHUPOBATD,
OCYIIECTBJISITh, KOHTPOJIUPOBATh U TIPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BHIOUPATh Hanbosee 3PGHEeKTUBHBIE CIIOCOOBI PEIICHUS YUYSOHBIX U
MO3HABaTENbHBIX 3a/7la4, CaMOCTOSITEJIbHO COCTaBJISITh WU KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEWCTBUU IIPU  BBINOJHEHUHM 3aJaHUl C Y4E€TOM
MOJIyYeHUS] HOBBIX 3HAHMM 00 HM3ydaeMblX OOBEKTaX — BEHIECTBAX U PEAKIIMSIX,
OIICHMBAaTh COOTBETCTBHE IMOJIYYEHHOI'O pe3yjbTaTa 3asBICHHON II€JIM, YMEHUE
HCIIOJB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/JiaraeMble B YCIIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX PpE3yJbTAaTOB 10 OCBOCHHUIO 005S3aTEIbHOIO
coliepKaHUsi, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOl pabdoueil mporpaMMon,
BBIJICIISIIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4HBIC 3HAHUS, YMEHHUS U CIIOCOOBI
JIEUCTBUN, clHenupUIecKue s MpeaMETHOW o0mactu «XuUMHUS», BHJIBI
NEATEIbHOCTH MO  MOJy4YEHUIO HOBOTO  3HAHUA, €ro  HWHTEpIpPETallH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYaIIUsX.

K kxoniy o0yuyenus B 8 kj1acce rnpeiMeTHbI€ pe3yIbTaThl HA 6230BOM YPOBHE
JOJDKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIITUXCS YMEHHIA:



pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3IIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpOHAs M HEOAHOPOHAsS), BAJIGHTHOCTh, OTHOCUTEbHASI aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCTMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIICHb
OKHCIICHHS, XUMHUYECKasi peakius, KiacCU(pUKaIUsg peaKkuid: peaxkiuu
COCAWHEHHUSI, PEAKUMUHU PpA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHU
oOMeHa, 9K30- U PHJIOTEPMHUUECKUE PEAKIUH, TEIUIOBOM d(PeKT peakuuu,
SJIPO aTOMa, AIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paJlyC aToMa,
XUMUYECKasl CBSA3b, MOJSIPHAS U HEMOJIsIpHAs KOBAJICHTHAS CBSA3b, HOHHAS
CBSI3b, HWOH, KAaTHOH, aHWOH, pPacTBOpP, MaccoBas JOJisI BEIIECTBA
(MporeHTHAs! KOHLIEHTpAIUsi) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSITH 3TH TOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUH;
WCITOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JUIS COCTaBJICHHS (HOPMYJ
BEIIECTB U YPABHCHUN XMMUYECKUX PEAKIUN;

OTIPEIEIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENEHb  OKHCIIGHHUS ~ DJIEMEHTOB B  OMHApHBIX  COCIMHEHMSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACICHHOMY KJIAcCy COCIUHEHHM TI0
dbopmynaM, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGCHTHAsT W HMOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSIX;

packpeiBath cMmbichn llepuommueckoro 3akona J[. M. Mennaeneesa:
JEMOHCTPUPOBATh TOHUMAHHUE TMEPUOJUYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX nojiokeHus B Ileproanueckoil cucreme,
3aKOHOB  COXPAaHEHUsS  MAacChl  BEIIECTB, IOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJICKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTapo;

OMHCHIBATh M XapaKTepu3oBaTh TaOauuHyto ¢opmy I[lepuonnyeckon
CHUCTEMBbl XHMHUYECKHX DJEMEHTOB: pa3linyaTh TMOHATUSA «IJIaBHAs
noarpymma (A-rpymma)» u «mobdounas noarpynmna (b-rpymnma)y, maneie u
OOJBIIME TIEPHOJIBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPBHIE HMEIOTCS B
tabmuie «llepuognueckass cucrema xumuueckux isnementoB J[. U.
MenpeneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS AaTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsif siaApa, OOIIee YHUCIO0 IEKTPOHOB
U pacrnpeesieHUue UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy W COCTaBy YYacCTBYIOIIMX B PEaKIIUHU
BEIIECTB, 10 TETIIOBOMY 3(PPeKTy);



XapaKkTepu30BaTh (OMUCHIBATh) OOLIME XUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPKAAs ONUCAHUE IPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIHM;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4ECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKaHUs XHMMHUYECKUX [PEBPAIICHUN B
PAa3JIMYHBIX YCIIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOTO 3JIeMEHTa MO0 (opMmyse COEeIUHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE, IPOBOJUTH PACUYETHl 110
YPaBHEHHUIO XUMHAYECKOUN PEAKIINH;

MPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBLHON JIEATEIIbBHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, O0OOIIECHUE, CHUCTEMATU3AIMIO, KIacCU(UKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBA3EH — JUIsl MU3Yy4YCHUS CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKiMil, eCTeCTBEHHO-HAy4YHbIE METObI
NMO3HAHUA — HAONIOJCHUE, U3MEpPEHUE, MOJICIUPOBAHUE, IKCIEPUMEHT
(peasibHBIN U MBICTICHHBIN);

cledoBaTh  IPaBWJIAM  MOJb30BAHUS ~ XMUMUYECKOW  MOCYAOM W
7abopaTopHbIM 00OpY/IOBaHHEM, a TakKXKe TMpaBwiaM OOpalieHuss ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMH TIO BBIIIOJIHEHUIO
Ja00pAaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUpPaHUIO
ra3o00pa3HBIX BEMIECTB (BOJOPOJAa M KHUCIOpPOAA), IPUTOTOBJICHUIO
pacTBOPOB C OINPEICICHHOW MAacCOBOW J10JIe pacTBOPCHHOTO BEIIECTBA,
IUIAHUPOBATh M NPOBOJUTH  XUMHUYECKHME  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHANKATOPOB
(;makmyc, heHondTanent, METHIOPAHXK U APYTHE).

K xoHIity oO6ydeHus B 9 kJjiacce mpeIMETHBIE PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKUX TMOHATHNA: XUMUYECKHUM
3JIEMEHT, aTOM, MOJIEKYyJa, MOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMUYECKasi PEeaKIysi, XUMUUYECKasi CBsI3b, TEIIOBOM 3 (deKT
peakuuu, MOJib, MOJSIpHBIA  O0BEM,  PAcCTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, SJIEKTPOJIMTHYECKAsT JHUCCOLMALUs, PEAKIMU HOHHOTO
oOMeHa, KaTaJnu3aTtop, XHMMHYECKOE paBHOBECHE, oOOpaTHUMble WU
HEOoOpaTUMbIE pEaKUUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE pPEaKIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBJICHUE, AJJIOTPOIUS,
aM(OTepHOCTb, XAMUYECKast CBSI3b (koBaJIeHTHaH, VMOHHAA,
METaJJIMYECKasi), KpPUCTAIUIMUECKasl pelIeTKa, KOppo3us METaIoB,



CIJIaBbl, CKOpPOCTh XHUMHYECKON pEaklHWH, MPeAesIbHO TOMyCTUMAs
koHueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSThH 3TH NOHATHUS IPU OMKUCAHUU BEIIECTB U X MPEBPALLICHU;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUIS COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIUN;

ONPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAUHEHUSAX PA3JIUYHOTO COCTaBa, IPUHAIIEKHOCTH BEHIECTB K
ONpEEICHHOMY KJAcCy COEIMHEHHMH 1Mo (opMmyliaMm, BUJ XUMHUYECKOU
CBsI3U (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHYECKOU (hopMmysie, XapakTep Cpeabl B
BOJHBIX PACTBOpPaxX HEOPraHUYECKUX COEAUHEHUM, THUI KPUCTALINYECKOU
PEUIETKH KOHKPETHOTO BEILIECTBA;

packpeiBath cMbica llepuomnueckoro 3akona JI. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIHCHIBAaTh W XapaKTepHU30BaATh
Tabmmuayto (opmy Ilepuoamueckoit cMCTeMbl XUMUYECKHX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJIaBHas mnoArpynna (A-rpynma)y U «moOouyHas
noarpymnmna (b-rpymnma)», maneie ¥ OOJdbIIME TMEPUOAbl, COOTHOCHUTH
0003HaUEHUS, KOTOpbIE MMEIOTCS B MEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHS  aTOMOB  XUMHUUYECKUX
3JIEMEHTOB (CocTaB M 3apsj sjapa, oOOlIee YHCIO DJJIEKTPOHOB U
pacmpesiefieHne HUX 0 DJIGKTPOHHBIM CJOSIM), OOBICHSATH 0O0IIue
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCJAUHEHUN B
npejenax MajblX NEPUOOB U TJIaBHBIX MOATPYII C YUETOM CTPOCHUS UX
aTOMOB;

KJIacCU(DUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAHUUECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YMCIy W COCTaBy YYacCTBYIOIIMX B PEaKIUHU
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO MU3MEHEHHUIO CTEIEHEW OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMIME W CHCHU(PUICCKAC XUMHUUICCKUC
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXkAasi OMUCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINIA;

COCTAaBIAAITb YPABHEHUS DJIEKTPOJUTHYECKOM JUCCOLMALMNA  KHUCIOT,
IEJIOYEH U COJIeH, MOJTHbIE U COKPAIICHHbIE YPABHEHUS PEAKIUI HOHHOTO
oOMeHa, ypaBHEHHUS peEaklHil, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUn
IOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKlui;
IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKHX TPEBPAIICHUNA B Pa3IMYHBIX
YCIIOBHUSIX;

BBIUUCIISTH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO »3JIeMeHTa Mo (opmyse COeTuHEHHUS,
MacCcOBYIO JIOJIIO BEIIECTBA B PAcTBOPE, MPOBOJUTH PacyEThl IO
YPaBHEHUIO XUMHUYECKON PEaAKIIIH;

coOiroaTh  MpaBWiIa  TONH30OBAHHUS ~ XUMHUYECKOM  TMOCYIOM |
7abopaTOpHbIM  O0OpYIOBaHMEM, a TaKXe IMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C WHCTPYKUUSAMH 1O BBITIOJHEHHUIO
71a00paTOPHBIX XMMHYECKUX OIBITOB IO TMOJYYCHHIO W COOMPAHMIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

OPOBOJUTh  PEAKIMM,  TOJATBEPKAAIONIME  KAayeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MyTEM XJIOPHUIA-, OpOMUI-,
uonu-, kapOonar-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS W HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIMHA MBICTUTEIHHONU NEATCILHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMATHU3allUI0, BBISIBIICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — i1 M3yYCHHUS CBOMCTB BEIICCTB H
XUMUYECKUX pEeakKIui, €CTEeCTBEHHO-HAy4YHbIE METOJbI IIO3HAHUA —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peambHbId WU
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaunuecTBo yacoB

Ne HaumenoBanue pa3jaeiioB u JuieKTpOHHBIE (LG poBbIe)
n/n TeM MPOrpaMMbl Beero KontpobHble lipakTiryeckue 00pa3oBaTelbHBIC Pecypchbl
padoThI padoThbI
Pazpen 1. IlepBoHayanbHble XUMHYECKHE OHATHS
XuMusg — BakHast 00/1acThb
€CTECTBO3HAHMS U Bu6morexa [[OK
11 MPAKTUYCCKOM eI TEINbHOCTH > 2 https://m.edsoo.ru/7f41837¢
YeJI0BeKa
BenectBa u xumuueckue bubnuorexa [JOK
12 peakuuun 15 1 https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 20
Pa3znen 2. Baxkneillune nmpeacTaBuTeId HEOPraHUYeCKUX BeleCTB
Bo3ayx. Kucnopon. Ilonsarue bu6nmoreka [JOK
2.1 00 okcugax 6 https://m.edsoo.ru/7f41837¢
Bopopoa.llonstue o kuciorax bu6nmoreka [JOK
2.2 H COJISIX 8 1 https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
23 OCHOBaHUAX S 1 1 https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI bubnuorexa [JOK
24 HEOPTraHWYECKUX COCTMHEHUN 1 1 1 https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30
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Paznen 3. Illepuoanuecknii 3axkoH u [lepuoguyeckasi cucrema xumudeckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuyeckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE PC€aKIuu

[lepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema Bu6mrorexa [LIOK
3.1 XUMHYECKHX AieMeHToB [I. M. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XumMudeckas CBs3b.
bubmuoreka [JOK
32 OxucrmTensHoO- 8 I https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIC PEAKITMH
bubmuoreka [JOK
Hroro 1o pasneny 15 https://m.edsoo.ru/7f41837¢
bu6mmoreka [{OK
Pesepsroe Bpems 3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME 63 4
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHBIE
No i/ HaumeHoBaHuUe pa3/iesioB U TEM (ungpposbie)
[1]
“H 1 nporpammm B Kontpoasnste | Tlpakruueckue | ©0PA30BATEIbHLIC
cero
padoTsbl padoTsbI pecypeel
Paznen 1. BenmecTBO U XMMHYECKHE PeaKIUU
[ToBTrOpenue u yriryOneHne 3HaHUHA bu6mmoteka [IOK
L1 OCHOBHBIX Pa3IeNioB Kypca 8§ Kjacca 5 1 https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX bubnmnorexka [JOK
1.2 peaxiuit 4 https://m.edsoo.ru/7f41a636
DIIEKTPOJIMTHYECKAS TUCCOIHALIMS. bu6mmoreka [IOK
1.3 XUMHUYECKHE PEaKIIUU B PACTBOPAX 8 1 I https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pazgen 2. Hemera/luibl M HX COeTUHEHUS
OO61mas xapakTeprucTUKa XUMUYECKIX bubnmnoreka [JOK
21 anemMeHTOB VIIA-rpynmsl. I'anoreHst 4 1 https://m.edsoo.ru/7f41a636
OO01mas xapakTeprucTUKa XUMUYECKIX
o) anementoB VIA-rpymmel. Cepa u eé 6 bubsmorexa LIOK
COSIMHEHHS https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
213 51eMeHTOB VA-rpynmnsl. A3oT, hochop u ux 7 1 Bubamorexa LIOK
COSIUHEHHS https://m.edsoo.ru/7f41a636
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06ma51 XapaKTCPHUCTHKA XUMHUUYCCKUX

bubnuorexa [JOK

2.4 snemeHToB [VA-rpynnsl. Yriepon u 8
KPEMHUIL U X COIHHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 25
Pa3zgen 3. Mera/iibl M HX COeIMHEHUSA
. bubnuoreka [IOK
3.1 OOre cBoHCTBA METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [IOK
32 Bakueime MeTauibl M X COeTUHEHUS 16 https://m.edsoo.ru/7f412636
Wroro no pazneny 20
Pa3zpnen 4. Xumus u okpyxaomas cpeaa
bubnuoreka [JOK
4.1 BemectBa 1 MmaTepuaibl B )KHU3HU YeIOBEKa 3 https://m.edsoo.ru/7f412636
Uroro no pazneny 3
bubnuoreka [JOK
Pesepsroe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHHOYPOYHOE IVTAHUPOBAHHUE 8 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne . Tlata nu(ppoBbIe
o/ €Ma ypoka Beero Kontpoabusie | TIpakTuueckue | wsyuenus o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcenl

[Ipeamer xumuu. Posib XuMuu B XKHU3HH bu6mmoreka [JOK

1 1 0 https://m.edsoo.rw/f0d
yejioBeka. Teja u BemiecTBa 06.09.2023 ttps://m.edsoo.ru 210c
IlonsaTue o MeTo1ax MO3HAHUS B bu6mmorexa [IOK

2 XHUMHU 1 08.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas padota Ne 1 «IIpaBuia

; paboThl B 1a0OPaTOPUU U TPUEMBI . But6moreka [IOK
oOpaiienus ¢ 1a00paTOPHBIM 13.09.2023 | https://m.edsoo.ru/ff0d23dc
000py10BaHUEMY
YucTtele BemecTBa U cMecu. CIocoObl bu6nmoreka [JOK

4 pasjeiieHus cMecei 1 15.09.2023 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «Pasnenenue cmeceil (Ha mpumepe 1 but6morexa [IOK
OYHCTKY MTOBAPEHHOM COMH)» 20.09.2023 | https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK

6 ATOMBI M MOJIEKYJIBI 1 72.09.2023 | hitps:/m.edsoo.ru/ff0d2a6¢
XuUMHUYECKHe 3JIEMEHTBI. 3HAKH bu6mmoreka [{OK

/ (CHMBOJIBI) XUMHYECKHX JIEMEHTOB 1 27092023 | https:/m.edsoo.rw/ff0d2be8

bu6mmoreka [IOK
8 [IpocThie U clOXKHBIE BEIIECTBA 1

29.09.2023

https://m.edsoo.ru/ff0d2a6¢c
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bubmuoreka [JOK

obmeHa)

9 ATOMHO-MOIIEKYIAPHOE yueHHe 04.102023 | https://m.edsoo.ru/ff0d2d50
3aKkoH MOCTOSIHCTBA cocTaBa
BellecTB. Xumuueckas (Qopmyrna. bubnuorexa [JOK
10
BanenTHOCT aTOMOB XHMMHYECKHUX 06.10.2023 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcUTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
11 0 https://m_.edsoo.ru/ff0d323
THOCUTEJIbHAsI MOJIEKYJIIpHAs Macca 11.10.2023 tps://m.edsoo.ru. C
MaccoBas 10151 XUMHYECKOTO AJIEMEHTA bubnuorexa [JOK
12 B COCIMHECHUH 13.10.2023 https://m.edsoo.ru/ff0d350c
KonnuectBo BemecTBa. MoJib. bu6nmoreka [JOK
13 MossipHas macca 18.10.2023 | https://m.edsoo.ru/ff0d5230
duznyecKrue U XUMUYECKUE SBICHUS. bubmuoreka [JOK
14 XuMuUecKas peakuus 20.10.2023 | https://m.edsoo.rw/ff0d37fa
[Ipu3Haky 1 yciI0BHsI POTEKAHMS bubanorexa [IOK
15 XUMUYECKHUX PEaKLIUN 25102023 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMS MACChl BEIIECTB. bu6mmoreka [JOK
16 XUMHUYECKUE ypaBHEHUS 27.10.2023 https://m.edsoo.ru/ff0d3b88
Brrancnenus konmdecTBa, MacChl
17 BEIIECTBA [10 YPABHEHUSIM XHUMUYCCKHX bubsmorexa LIOK
peaKiit 01.11.2023 | https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHYEeCKUX PEaKIIHid
18 (coenuHeHus, pa3oKeHUs, 3aMEIIECHUS, Bubnmorexa [IOK
03.11.2023 | https://m.edsoo.ru/ff0d3f34
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M. B. JlJomoHoCcoB —

19 y4eHbIdHIMKIONEAUCT. OGO0IEHUE 1 bubmorexa [IOK
CHCTEMATH3AIHS SHAHAN 08.11.2023 | https://m.edsoo.ru/ff0d40c4

5 KonTponbhas padora Nel no Teme bubnnorexa [IOK

0 «BemecTBa U XUMHYECKUE PEAKITHI 10.11.2023 | https:/m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras bubnuoreka [JOK

21 Bo3ayxa. Kucnopon — anemeHT u 15.11.2023 | https://m.edsoo.ru/ff0d448¢
npoctoe BemiecTBo. O30H
DU3NYECKUE U XUMUYECKHE CBOMCTBA

o») KUCI0poaa (peakiuy OKUCIEHUS, but6morexa [OK
ropenne). [ToHsTHE 06 OKCHIAX 17.11.2023 | https://m.edsoo.ru/ff0d4614
Crioco0bI moryueHust KUCIopo/a B

23 1a60paTOPUU U IPOMBIIIIIICHHOCTH. EH@_I/I;IOTe;(a HO/I§f0d497
[Ipumenenue kuciopoaa 22.11.2023 1ps:/M.eds00.1u 4
TennoBoii s ekt xumMuaeckoit

Y peaxIyu, OHSATHE O Bub6suorexa LIOK
TEPMOXHUMHYECKOM YPaBHEHHH, 3K30- U 24.11.2023 | https://m.edsoo.ru/ff0d4790
IHJIOTEPMHUYECKUX PEAKIUIX
Tonnuso (He(Th, yroiab U METaH).

25 3arps3HEHHE BO3/yXa, CIIOCOOBI €10 bubmorexa [IOK
MPEAOTBpALICHUS 20.11.2023 | https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padora Ne 3 no Teme

26 «ITomyueHne u coOUpaHue KUCIOPOa, Bubnmorexa [IOK

01.12.2023 | https://m.edsoo.ru/ff0d4ae2

M3y4YEHHUE €r0 CBOMCTB)
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BO,I[OpOI[ — JJICMCHT H IMIPOCTOC

bubmuoreka [JOK

27 BelecTBo. Haxoxnenue B npupone 06.12.2023 | https://m.edsoo.ru/ff0d4dd0
duznyecKkre 1 XUMUYECKHE CBOMCTBA bu6mmorexa [IOK

28 Bosiopoja. [Ipumenenune Bosiopoaa 08.12.2023 | https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK

29 TlonaTue 0 KuCIOTaX M COMAX 13.12.2023 | https://m.edsoo.ru/ff0d50d2
CrniocoOblI mostydeHust BOAOpoaa B bu6nmoreka [JOK

30 nabopaTopuu 15.12.2023 | https:/m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme

31 «ITomyuenune u codupanue BOIOPOA, but6morexa [IOK
W3ydEHHE ero CBOHCTE» 20.12.2023 | https://m.edsoo.ru/ff0d4f42
MounsipHblii 00BEM Ta30B. 3aKOH bubnnorexa [IOK

32 ABorajipo 22.12.2023 | https:/m.edsoo.ru/ff0d542¢
Brrunciienust o0beéMa, KOJIHYeCTBa

33 BELIECTBA I'a3a [0 €r0 U3BECTHOMY bu6morexa LHOK
KONMHECTBY BEIIECTBA WM 06BEMY 27.12.2023 | https://m.edsoo.ru/ff0d55a0
Brruncnenus 00bEMOB ra3oB 1o

34 YPAaBHEHHMIO PEAKIIMHM Ha OCHOBE 3aKOHA bu6mmorexa [IOK
06BEMHLIX OTHOIMICHMIA Ta30B 20.12.2023 | https://m.edsoo.ru/ff0d5708
dusnueckue U XUMHUYECKHUE CBOMCTBA bubmuoreka [JOK

35 BOJIBI 10.01.2024 | https:/m.edsoo.rw/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 00 bubmuorexa [JOK

WHJIUKATOpax

12.01.2024

https://m.edsoo.ru/ff0d59¢e2
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Bona kak pacTBOPHUTCIIb. Hacrimennsie

37 Y HEHACBIIIEHHbBIE PACTBOPHI. Egﬁsjﬁomga HO/I;ﬂ)dSMO
MaccoBas 10715 BEILIECTBA B paCTBOPE 17.01.2024 DS:111.ECS00.T
[IpakTuueckas padora Ne 5 o Teme

- «[IpuroroBieHue pacTBOPOB C Bu6moreka [IOK
ONPEACICHHON MaCCOBOH 101U 19.01.2024 | https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEIIECTBA»

Kontponbnas padota N2 o teme bubnmnoreka [IOK

39 «Kucnopoa. Bogopoxn. Boga» 24.01.2024 https://m.edsoo.ru/ff0d6342
OKcubl: cOCTaB, KJIaCCU(DUKALINS, bu6mmoreka [IOK

40 HOMEHKJIaTypa 26.01.2024 | https://m.edsoo.ru/fl0d664e
[TomyueHnue u XUMHUYECKUE CBOWCTBA

41 KHMCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubsmorexa LHOK
OKCHIOB 31.01.2024 | https://m.edsoo.ru/ff0d664e
OcHoBaHMsI: COCTaB, KIaccuuKaIms, bubnuorexa [JOK

42 HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d67ca
[lonyuyeHnue u XxuMuyecKue CBOWCTBA bubnnorexa [IOK

43 OCHOBaHMU 07.02.2024 | https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarusi, bu6mmorexa [IOK

44 HOMEHKJIaTypa 09.02.2024 | https://m.edsoo.ru/ff0dfee2
[lonyyeHue u XUMHUYECKUE CBOMCTBA bub6nuoreka LIOK

45 KHCJOT 14.02.2024 | https:/m.edsoo.rw/ff0dfee2
Conu (cpennue): HOMEHKIIATYpa,

46 CIIOCOOBI MOJIYYEHHUS, XUMUYECKUE brbmmorexa LIOK
CBOICTRA 16.02.2024 | https://m.edsoo.ru/00ad9474
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[TpakTuueckas paborta Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4 M0 TeMe

bu6mmoreka [IOK

47 «OCHOBHBIE KJ1acChl HEOPTraHUYECKHUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
I'enernueckas cBsA3b MEXIy KilacCamu bu6nmoreka [JOK
48 HEOPTraHWYECKUX COCTMHEHUN 23.02.2024 | https://m.edsoo.ru/00ad9a50
O0o01IeHre U CHCTeMaTU3alns 3HAHUIA bubnuorexa [JOK
49 27.02.2024 | https://m.edsoo.ru/00ad9cb2
Kontponbnas pabota Ne3 mo teme
50 "OCHOBHBIE KJTaCChl HEOPTAHHUCCKHUX Bubmmoreka [IOK
coeaHHeHMI" 01.03.2024 | https://m.edsoo.ru/00ad9ela
[TepBble NOMBITKU KIaccuPUKAITII
51 XHMHYECKUX 31eMeHTOB. [ToHsTHE O But6mmoreka [IOK
IPYIIIAX CXOAHBIX YIEMEHTOB 08.03.2024 | https://m.edsoo.ru/00ad9ffa
[lepronnueckuii 3aKOH 1
52 [Tepuoanueckasi cucreMa XUMHUYECKUX EH6J?HOTeKa LOK
sementos JI. V. Memneneena 13.03.2024 | https://m.edsoo.ru/00ada52¢c
bu6mmoreka [{OK
33 Ilepuonpt, TpymIbL, MOATPYIIEL 15.03.2024 | https://m.edsoo.ru/00ada52¢c
Crpoenue atomoB. CoCTaB aTOMHBIX bubnuorexa [JOK
>4 anep. N3oTonsl 19.03.2024 | https:/m.edsoo.ru/00ada342
CrtpoeHnue 3JIeKTPOHHBIX 000JI0UEK
55 aToMoB 3ieMeHTOB [lepuoquyeckoit Bubmmoreka [IOK
22.03.2024 | https://m.edsoo.ru/00ada6bc

cucremsl J[. 1. Menneneesa
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XapaKTepI/ICTI/IKa XUMHNYCCKOI'O
9JICMCHTA I10 €r0 IMOJIOXKCHHIO B

bubmuoreka [JOK

56 [Tepuonnueckon cucreme /1. U. 26.03.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguueckoro 3akoHa s
pa3BUTHS HAyKU U npakTuku. /1. 1. Bu6auorexa [OK
>7 Mennenees — y4€Hblii, Iearor u 20.03.2024 @ https://m.edsoo.ru/00ada96e
rpak1aHuH
DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnmnoreka [IOK
S8 https://m.edsoo.rw/00adaab8
XUMUYECKHUX JIEMEHTOB 03.04.2024 ps://m.edsoo.ru/00adaa
bu6mmoreka [IOK
59 Vonnas xumuyeckas Cessb 05.04.2024 | https:/m.edsoo.ru/00adac34
KoBanenTHas noyisipHasi XuMu4deckas bubnmnoreka [IOK
60 CBA3b 10.04.2024 | https:/m.edsoo.ru/00adaab8
KoBanenTHas HenmoisipHas XuMHUYEeCKast bubnmnorexa [JOK
61 CBSI3b 12.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Crenenn okucnenus 17.04.2024 | https:/m.edsoo.ru/00adae28
OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuoreka [JOK
63 peaxiuu 19.04.2024  https:/m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 OKUCIUTENN U BOCCTAHOBUTEIN 23.04.2024 | hitps:/m.eds00.ru/00adb076
65 Kontponbnas pabota Ne4 o teme bubnuorexa [JOK
«CtpoeHue atoma. XMMHYECKasl CBA3b) 26.04.2024 | https://m.edsoo.ru/00adb486
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PesepBHslit ypok. O600111eHHE 1 bubnmnoreka [JOK
66 cUCTeMaTH3alus 3HaHui 1 01.05.2024 https://m.edsoo.ru/00adb33c¢
PesepBHeIil ypok. O600IICHHE U bubnuorexa [JOK
67 crucTemMaTh3alus 3HaHUI 1 03.05.2024 | https://m.edsoo.ru/00ad9cb2
PesepBHelit ypok. O600111eHIE U bubnnoreka [JOK
68 CHUCTeMaTH3alus 3HaHUui 1 08.05.2024 https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME
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9 KJIACC

KosmuecTBo yacoB JIeKTPOHHbIE
Ne JlaTa uupposkIe
W Tema ypoxa Beero Konrpoasnsie | IlpakTnyeckue wsydennsi | 00pasoBaTeilbHble
paboThI padoThI pecypcebl
[lepunonnueckuii 3aKoH.

. [Tepuoanueckast cuctreMa XUMHUYECKUX . Bu6mnuorexa LIOK
anemenTtoB /l. U. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUHU

) CBOMCTB XUMUYECKHX 3JIEMEHTOB 1 Bubnmorexa [IOK
MEpBBIX TPEX MIEPHOIOB 07.09.2023 | https://m.edsoo.ru/00adb6b6
Knaccudukanus u HoMeHKIaTypa bu6nmoreka [JOK

3 HEOPraHUYECKUX BEIECTB 1 12.09.2023 | https://m.edsoo.ru/00adb7e2
Bunsl XuMH4eCcKoOil CBA3U U TUIIBI bu6mmorexa [IOK

4 KPUCTAJNINYECKUX PELICTOK 1 14.09.2023 | https://m.edsoo.ru/00adbact
Kontponbnas pabota Nel mo teme

5 «[ToBTOpEHue U yriyOneHue 3HaHui 1 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca» 19.09.2023
Knaccudukanmst XuMuaeckux bu6nmoreka [JOK

6 pPEAKIMH MO Pa3INYHbIM TPU3HAKAM 1 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKON

7 peakiyu. ITOHATHE O TOMOTEHHBIX 1 Brbmmotexa LIOK

26.09.2023 | https://m.edsoo.ru/00adbe9a

TCTCPOTCHHLIX PCAKIUAX
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IToHsTHE O XUMHYECKOM

] paBHOBecHH. DAKTOPHI, BAMAIOIIHE bubmorexa [IOK
Ha CKOPOCTH XHMHUECKOH PeaKIui 1 28.09.2023 | https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE XUMUYECKOTO PABHOBECHS
OKHUCIUTENbHO-BOCCTAaHOBUTEIbHBIC bubmuoreka [JOK
9 peakiuu 03.10.2023 https://m.edsoo.ru/00adcade
Teopust 2NEKTPONIUTHYECKON
10 nucconuaiyi. CHIIbHBIE U C1a0bIe Bubmorexa [IOK
AIEKTPOIUTHI 05.10.2023 | https://m.edsoo.ru/00adcd68
5 bu6mmoreka [{OK
11 Vonubie ypaBHEHN peakiuid 10.10.2023 | https:/m.edsoo.ru/00add448
XHUMHYECKUE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE MIPEACTABICHUI Bu6suorexa LIOK
12 00 3MEKTPOTUTHIECKO# IUCCOLHALHT 12.10.2023 | https://m.edsoo.ru/00add5d8
XHUMHYECKUE CBOMCTBA COJICH B CBETE
13 IIPE/ICTaBJICHUI 00 Bubnmorexa [IOK
IEKTPOTHTHYECKOH TUCCOMHATHM 17.10.2023 | https://m.edsoo.ru/00add8b2
. bubmuoreka [JOK
14 TonsTue 0 ruaposuse cone 19.10.2023 | https://m.edsoo.ru/00add9d4
s O06001IeHe U CHCTeMAaTH3aHS bubnuorexa [JOK

3HAHUI

24.10.2023

https://m.edsoo.ru/00addd12
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[TpaxTrueckas pabora Ne 1.

16 «Pemienune 3KcriepuMEHTaIbHBIX brbmmorexa LIOK
a2 26.10.2023 | https://m.edsoo.ru/00addbfa
KonTponbHas padora Ne2 no teme

17 «INEKTPOIUTUYECKAS] TUCCOIIAALIHS. E H6J.I/I;10Te§a L[O/Iéo ddeco
XUMHUYECKHE PEaKIMU B paCTBOPAX» 31.10.2023 tpsz/m.cdsoo.ruiladdee
OO6m1as XxapakTepuCcTHUKa rajJoreHoOB. bubnuorexa [JOK

18 XVMHYECKUE CBOWCTBA HA TIPUMEPE 02.11.2023 | https://m.edsoo.ru/00addfe2
xJjopa
XinopoBoaopoa. CossiHast KUCIIOTa,

19 XUMUYECKHE CBOMCTBA, MOJYyYEHHUE, Brbmorexa [IOK
IpHMeHenpe 07.11.2023 | https://m.edsoo.ru/00adel104
[TpakTrueckas padota Ne 2 o Teme

20 «TonyueHnue COITHON KUCIIOTHI, bubmorexa LHOK
H3yHeHUE c& CBOHCTBY 09.11.2023 | https://m.edsoo.ru/00ade348
Bbluucnenuss 1mo  ypaBHEHUsIM

71 XUMHYECKUX PEaKIMi, eClI OJIMH U3 bubmorexa [OK
PEArEHTOB JaH B H30bITKE 14.11.2023 | https://m.edsoo.ru/00ade488
OO01mas xapakTepucTUKa 3JIEMEHTOB bubnnorexa [JOK

22 VIA-rpymiibt 16.11.2023 https://m.edsoo.ru/00ade64a
AJTOTpOITHBIE MOTU(UKAIIH CEPHI.

’ Haxoxnenue cepsl u e¢ COGUZ[I/IHGHI/Iﬁ B Bu6suorexa LIOK
npupoje. XuMHYECKUE CBOWCTBA 23.11.2023 | https://m.edsoo.ru/00ade64a

cepsl



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBoaopo/i, ctpoenue, pu3nieckue

bubmuoreka [JOK

24 U XUMHYECKHE CBOMCTBA 78.11.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTA,

25 (u3UUeCcKre ¥ XUMUYECKUE CBOICTBA, bu6morexa LIOK
NpHMEHeHNe 30.11.2023 | https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKIINH, JIEKAILUE B
OCHOBE ITPOMBIIIJICHHOTO CIIOC00a
IIOJIy4E€HUS CEPHOU KUCIIOTHI. Bu6morexa [[OK

26 XMMHYECKOE 3arps3HEHNe 05.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>KaIoIIEe Cpebl COETUHEHUSIMU
cepbl

27 Brruucnenne MaccoBoM JOJIH BBIXOJA bu6mmoreka [JOK
MPOJIYKTa PEaKkl1 07.12.2023 | https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHKA 3JIEMEHTOB

)3 VA-rpynmnsl. A30T, bub6nuoreka [IOK
pacnpocTpaHeHue B IPUPOJIE, 12.12.2023 | https://m.edsoo.ru/00adeca6
buznyecKkrue 1 XuMUYEeCKHe CBONCTBA
AMMUak, ero puznyecKue u

29 XMMUYECKUE CBOMCTBA, MOIyYCHUE U brbmorexa LIOK
NpHMEHeHNe 14.12.2023 | https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o Teme

30 «ITonmyyenne aMMHUaKa, U3y4eHHE €r0 brbmorexa [IOK
CBOCTRY 19.12.2023 | https://m.edsoo.ru/00adf180

31 A3OTHas KHUCIOTa, ¢ PU3HMIECKUe U bubnnorexa [IOK

XUMHUYECKUE CBOUCTBA

21.12.2023

https://m.edsoo.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJEN
aMMOHHUS B KAUECTBE MUHEPATbHBIX

bubmuoreka [JOK

32 ynoopenuil. XumMuueckoe
3arps3HEHHE OKPYKAIOWIEit Cpe/bl 26.12.2023 | https://m.edsoo.ru/00adf518
COETMHEHUSIMU a30Ta
®ochop. Okcun dhocdopa (V) u

33 docdopHas KMCI0Ta, PU3MYECKUE U bubmorexa LIOK
XUMHUYECKHE CBONCTBA, MOTYYCHHE 28.12.2023 | https:/m.eds00.ru/00adf68a
Hcnonb3oBanue hocharos B
KayeCTBE MUHEPAIbHBIX Y100pEHUH. Bu6moreka [IOK

34 3arpsA3HEHNE IPUPOTHOMN CPe/Ibl 11.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHEHHE B

35 npupoe, PU3NIECKHE ¥ XUMUYECKUE but6morexa [IOK
CBOICTBA 16.01.2024 | https://m.edsoo.ru/00adfd9c
Oxcuppl yraepoaa, ux Gu3ndeckue u
XMMHYECKHE CBOMCTBA. Bu6suorexa LIOK

36 OKosI0orHuecKue mpodIeMEl, 18.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcHuJoM yriaepoaa (IV)

. bubmuoreka [JOK

37 YronbHas KUCIOTa H €¢ COMu 23.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
"[lonyyeHue  yrjaekucioro  rasa. Bu6nuorexa [JOK

38 KagectBenHas peaxkuus Ha 25.01.2024 | https://m.edsoo.ru/00ae027¢

kapOoHnaTnon"
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[TepBoHauanbHBIC TOHATHS 00

bu6mmoreka [{OK

39 OpPraHMYECKUX BEIIECTBAX KaK O

COSIMHEHHSX YITIEPO/ia 30.01.2024 | https://m.edsoo.ru/00ae054¢
5 bu6mmoreka [IOK

40 Kpemuuii u ero coeanHenus 01.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.

a1 Pemienne skcnepruMeHTAIBHBIX 33124 Bu6mnuorexa LIOK
1o Teme «BaxHeie HeMeTalIbl U 06.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCTUHEHUS
KonTponbHas padora Ne3 no teme

42 «BaxkHeiile HEMETaIbl ¥ X brbmotexa LIOK
COSTUHEHHD 08.02.2024 | https://m.edsoo.ru/00ae0el8
OO6m1as XxapakKTepUCTUKAa XUMHUYECKUX
AJIEMEHTOB — METAJLIOB.

" Merauinueckas CBsi3b U Bu6muorexa [JOK
MCTAITHICCK A KPUCTATITHICCKA 13.02.2024 | https://m.edsoo.ru/00ael103e
pemieTka. @uU3nM4ecKue CBONCTBA
METAaJIJIOB
XUMUYECKUE CBOWCTBA METAIIJIOB.

44 DIEKTPOXUMHUIECKHUIA PSiI Bubnmorexa [IOK
HaTPSKEHUiT METAIIOB 15.02.2024 | https://m.edsoo.ru/00ael 156
O61ue crocoOb! MOTy4YeHUs
meTaisioB. CriaBel. Beraucnenus no

45 YpaBHEHHSIM XUMHYCCKHX PEaKIUi, bubmorexa [OK

20.02.2024 | https://m.edsoo.ru/00ael 156

CCJIM OAUH U3 pCAarcHTOB COACPIKUT
IMpUMECH
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bubmuoreka [JOK

46 TonsaTne 0 KOppo3nH METAIIOB 22.02.2024 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 Lleno4nbie MeTael 27.02.2024 | hitps:/m.edsoo.ru/00ac14b2
OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
48 KaJIns 29.02.2024 | https://m.edsoo.ru/00ae14b2
[IenoyHo3eMeIbHBIE METAILIBI — bubmuoreka [JOK
49 KaJIbIIUNA ¥ MarHui 05.03.2024 https://m.edsoo.ru/00ael5e8
5 bu6mmorexa [IOK
S0 Baxueilne coe/IMHeH s Kaylblus 07.03.2024 https://m.edsoo.ru/00ael 5¢8
51 O000I11IeHNE U CUCTEMATU3ALIUS
SHAHMHA 12.03.2024
JKEcTKOCTh BOJIBI U CITOCOOBI €€ bu6mmorexa [IOK
52 YCTpaHECHUSA 14.03.2024 | https:/m.edsoo.ru/00ac1886
[IpakTuueckas padora Ne 6 o Teme
53 "JKECTKOCTH BOJBI U METO/IBI €€ but6morexa LIOK
yeTpaneHus" 19.03.2024 | https://m.edsoo.ru/00aclae8
. bubnuorexa [IOK
54 AJIIOMUHUHA 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmMoTepHBIe CBOHCTBA OKCHIA U bubnuorexa [JOK
TUJPOKCHUIA 26.03.2024 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Kenezo

28.03.2024

https://m.edsoo.ru/00ae1d86
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57

Oxcupl, TUIAPOKCUIIBI U COJTH JKeTie3a
(IT) u xxene3a (III)

02.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

58

O0001IEHHE U CUCTEMATU3ALIMS
3HAHUI

04.04.2024

59

[TpakTrueckas paborta Ne 7.
Pemenue skcniepuMeHTaIbHBIX 33724
o TemMe «Ba)kHeHIe MeTaniabl M UX
COETUHCHHUS

09.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

60

Breraucnenus mo YPaBHCHUAM
XUMHNYCCKUX peaKI.leI, €CJIM OJUH U3
p€arcHToB 1aH B M30BITKE UJIN
COACPIKUT ITPUMECH. Breraucnenus
MacCOBOM JOJIM BhIXOJ1a IMpOAYKTa
pe€aKuuu

11.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/00ael750

61

O0001EHUE U CUCTEMATU3ALIMS
3HAHUH

16.04.2024

62

Kontponbnas pabota Ne4 o teme
«BaxkHenmume MEeTaJlJTbl U UX
COEIMHEHUS»

18.04.2024

63

BemecrBa u MaTcpHraJibl B
MMOBCEIHEBHOM KU3HU YEJIOBEKa

23.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/00ae3£50

64

XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaIoIIEeH Cpeabl

25.04.2024

bu6mmoreka [{OK
https://m.edsoo.ru/00ae4270

65

Ponp xumuu B PCUICHUN
OKOJOIHYCCKHUX HpO6J'IeM

30.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270
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PesepBHelit ypok. O600111€HHE U bubnmnoreka [JOK

66 cUCTeEMaTU3alus 3HaHUH 1 02.05.2024 https://m.edsoo.ru/00ae0d0a
PesepBHeIil ypok. O600IICHHE 1 bubnuorexa [JOK

67 o 1 httos:
cUCTeMaTHu3anus 3HaHUu 07.05.2024 ttps://m.edsoo.ru/00adb33c
PesepBHelit ypok. O600111eHHE U bubnmnoreka [JOK

68 crucTemMaTu3alurs 3HaHUI 1 09.05.2024 | https:/m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOINECCA OBA3SATEJIBHBIE YYEBHBIE
MATEPHAJIBI U151 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbI
CETHU

HUHTEPHET
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