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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O NEsAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazielnaM M TeMaM MPOrpaMMbl IO XUMHUH, OMNPEIENsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEM OOydYaroluXcs, ONpeAesIeT BO3MOXXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peayliM3allid  BO3MOXKHOCTEH /IS CaMOpPa3BUTHUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUU €CTECTBEHHO--HAYYHOM I'PAMOTHOCTH 00 y4aIOLIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B HKOJIOTUMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHUU XUMHUU O0ECHEUMBAIOTCA ClEeUU(PUKON
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbI IMEPBOHAYAJIBHBIX MOHITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSITHM O XUMUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBI MOHATUNA O XUMHYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE OSMIIMPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (PYHKIIUHA OOBSICHEHHS U IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue nmporpaMMbl IO XHMHUU  CIOCOOCTBYeT  (HOPMHPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOILIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHune XUMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YYEHHBIX Y4eOHBIX mpeameToB: «Oxpyxaromuii mup», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHbI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUUECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIHHBIX YMEHUN U X IPUMECHEHHUH B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENIU TaKUe 1eJd, KaK:

— (¢$opMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHHE
O0yJaloIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIBITa Pa3HOOOpPA3HOW NEATEIHHOCTH, IMO3HAHUS M CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUOB JICITCILHOCTH,

— ¢opmupoBaHue oOImIeH (QYHKIIMOHATBPHOW U E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U ONBIT, MOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENBHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TOBEACHUSI B OBITY U TPYIAOBOW JCSATEIBHOCTH B UEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuis M HAMPaBICHHOCTH JaJTbHEHUIIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBisger 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTOAax MO3HAHWS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JbJla, pAacTUpPaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKU MTOBAPEHHOU
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 371€MeHT U OpocToe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
Kuciopoaa B mpupoje. O30H — aioTpornHasi MoaAu(pUKanus KUciopoaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — aneMeHT n mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B IpUpoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanuss Heopranumdeckux coenumHeHuid. Oxcuabl. Knaccudukanms
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacno3HaBaHWE M M3YYECHHE CBOMCTB KHCIOPOJa, HAOIIOACHHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, paClO3HABAHUE W W3YYCHHE CBOWCTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa APYTUM U3 PACTBOPA COJU, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble TOMBITKU KIacCU(DUKAIMK XUMUUYECKUX djeMeHTOB. [lonsTHe o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Kopotkonepuoanas u nnmuHHonepuoaHas popmsl [lepuogndeckoi
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TiepBbIX 20  XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckass cBsi3b. KoBaneHTHass (MOJIsIpHAasT M HENOJSIpHAs) CBSA3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEMIECTB METAUIOB U HEMETAJUIOB, B3aWMOJCHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzanusa MexXnpeaMeTHBIX CBSI3€M IPU HM3YYCHHMM XUMHHM B 8 Kjacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO0mue ecTecTBEHHO--HAYYHBIC MOHITHS: HAYYHBIN (akT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
pPaMOaKTUBHOCTh, MOJIEKYNa, AJIEKTPUYECKHHA 3apsj, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbIe, TOTUINBO, BOJHBIC PECYPCHI.

9 KUJIACC

BemiecTBo U XUMHUYeCKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XMMHUECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOI0B, KaUs, KaJIbIUSA U UX COCTHHCHHM
B COOTBETCTBHM C IIOJIOXKEHHWEM »JJeMeHTOB B llepmomudeckoid cucreMe W
CTPOCHHEM WX aTOMOB.

CrtpoeHue BelIecTBa: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XHUMHUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYACTBYIOUIMX B pPEaKIMHU BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, Io
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[lonsitue o ckopoctn xumudeckoil peaknuu. [lonstre 006 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJO0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIC ~ PEAKIMH,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHECHH
OKHUCJIUTEIbHO--BOCCTAHOBUTEIFHBIX ~ PEAKIMHA ¢  HMCIOJB30BAaHMEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUI U COJIEH B CBETE MPECTABICHUN 00 ANEKTPOIUTHUECKON TUCCOIHAIIIH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M anamasa), CJIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALINM KUCTIOT, 1IeJ0uel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO MATEPHUAIOB), NPOBEIEHUE OIBITOB, WIIIOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCMHEHUSA), PACHO3HABAHME  HEOPraHWUYECKUX  BEIIECTB C  I[OMOUIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (Ppu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJA HA OPTaHU3M 4YesloBeKa. BaxkHenmme XJIopuabl U UX HAXO0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOIOpOA, CTpoeHue, (Ppu3nyeckue u
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJlacca KHCJIOT M crenuduueckue). XUMHUYECKUE PEakiuy, Jiexkalue B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIolEel Cpellbl COECOUHEHUSIMU Cepbl (KUCJIOTHBIE JOXKAM, 3arps3HEHHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4yeckue cBoiicTBa. KpyroBopotT azora B npupoae. AMMHUAK, €ro
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uxX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, (PU3MUECKHEe U XUMUYECKHE
cBoicTBa (0OIIME KaK TMPENCTaBUTENS Kiacca KUCIOT U crnenuduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEeHuEe BO31yxa, MOo4YBbl U BoAoéMoB). dochop, amnorpomHbie
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas xuciora, Gpu3MUECKHe U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka aneMeHToB |V A-rpynnbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMHYECKUE CBOWCTBA, JEHCTBME HA >KUBBIE OpPraHU3Mbl, IMOJIYy4YEeHUE U
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KaciaoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakiuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, NPUPOIHBIN Ta3, HeDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polM B JKH3HM 4YEIOBEKa. MarepuaapHOE €IUHCTBO OPraHMYECKUX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npumeHenue. CoenuHennst KpeMuawust B mpupoje. Ooire npeacTaBaeHus: 00 OKCUe
kpemuus (IV) u kpemHueBoi kucnote. CUIUKATBI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIIEHHOCTH. Ba)kHele CTpoMUTeNbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHHE KAaUE€CTBEHHBIX PEaKUUi Ha XJIOPUI-UOHBI U HAOJIOACHUE MPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAaKOMJICHHE ¢ 00pa3iiaMu XJIOPHUA0B (TaJIOTeHU I0B), O3HAKOMJIEHHE ¢ 00pa3iiaMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHOMN KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJb(paT-uoH U HaOJI0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MNPOBEJACHHE KAYECTBEHHBIX pEAKIMU HAa HMOH aMMOHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U W3yYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNEe SKCIEPUMEHTANIbHBIX 3ajauy 1Mo Teme «BaxkHellme HemeTamabl U HUX
COEZTMHECHUS.

MeTta/uibl M UX COETHMHEHUS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. OU3nyeckrue U XMMHUUYECKUEe CBOWCTBa MeTaiuioB. O0mue
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUJAPOKCHABI HaTpusi ©W Kanus. [IpuMeHeHue IIeOYHbIX METAUIOB U HUX
COEMHEHU.

[[lenoyHO3eMeENbHBIE METAUIBI MAarHUd H  KaJIbIWM: MOJIOKEHHE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kaybliusl. Baxueiiiue coefuHeHUs Kaiblus (OKCU, TUIPOKCU], cOu). ZKECTKOCTh
BOJIbI U CITOCOOBI €€ YCTpaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepnoandeckoil cucreme XMMAYECKUX AIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMHUYECKHE CBOMCTBA xele3a. OKCUAbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C o0pasllaMd METAIOB U CIUIABOB, UX (HU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIECCA TOPEHUS Keje3a B KUCIOPOJe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJIbIIHs, ATFOMUHMS, ITUHKA, xkere3a (11)
u xene3a (1), menu (Il), HaGmromeHre W oNHMCcaHUE TPOIIECCOB OKpaITUBaHUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, Aanee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4YeHHEe 00pa3l0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCSL 4€pe3 HCIOIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalW3, CHHTE3, KIacCUPUKANUA, TEPUOIUIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IPOBOIHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorus: dorocunHTe3, nprxanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIILHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCUICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaKOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeAWI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3ZHH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHUCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOW JESTEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTHU OLIEHUBATh
CBOE MOBEJACHUE M IOCTYNKH CBOMX TOBApPHILEH C MO3ULIMU HPABCTBEHHBIX M
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 TPOo(eccuii U Tpyaa pa3IudHOro poja,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK UCTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax WM TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJBl U 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Tpolecce y4yeOHOU W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XO€ THAOra U (UJIK) TUCKYCCUH) MO CYIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XUMHUUYECKOr0 JIKCIEepUMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NPHU  PELICHHHU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTaBIATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu Pa3JIOKEHUs, PEaKIMU 3aMEIICHUs, peaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHS (HOpMYyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckas cucrema XuMmudeckux daementoB . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps/ Apa, 00IIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKHUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOro 3JieMeHTa Mo (opMmysie COeAUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOM TOCYA0H 1 1ab0paTOpHBIM
o0opyaoBaHMEM, a TakXKe IMpaBWiaM oOOpalleHHus C BEIIeCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIe PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMUIECKas CBA3b, TEIIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peakiuu, MpeAesibHO JOMYyCTUMAasl KOHIICHTpAIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh M CTENIEHb OKUCIIEHUS XUMHUYECKUX PJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMUYECKOW (opmyre, xapakTep Cpeabl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy [lepuonnyeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYII ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUe W crenuduueckre XUMHYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEN, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIU NOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca STUX PEeaKIui;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIaA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbdar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BHISIBICHHE IPUUMHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
19 BemecTBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubnunoreka IHOK
3.1 XUMHYECKUX AnemeHnToB Jl. U. 7 httos://m.e dSO(])_.Iru 17£41837¢
Memnnene-eBa. CTpoeHue
aToMa
XuMudecKasi CBSI3b.
3.2 OKnaneTCenLHo- 8 brbmmorexa [OK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bu6mmoreka [{OK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 Bubnuorexa LTOK
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyibL. 4P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HU UEJI0BEKA 3 bubmmorexa [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss xumun B
YKU3HU YeJIOBeKa. XUMHS B CUCTEME Bu6 11OK
nonmorexa
1 T . D 1 0 0 .09.2023
Hay% ©J1a 1 BEIIECTRA. TOMSHHICCKHC https://m.edsoo.ru/ff0d210c
CBOICTBA BEIIECTB. ArperaTHOe
COCTOSIHUE BEIIIECTB.
IlonsTtue o MeTomax MO3HAHUS B bu6moreka [IOK
2 1 0 0 .09.2023
XUMUHU https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBumma
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 0 1 09.2023 bubnuoreka [JOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM
4 YucTele BemiecTBa fl cmecH. CriocoObl 1 0 0 09.2023 bubnuorexa [JOK
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 Eu6 10K
. nonIMoTeKa
5 «Pa3nenenue CMeceI/Iv (Ha mpumepe 1 0 1 .09.2023 htts://m.edsoo.ru/f0d28c8
OYKCTKU MTOBAPEHHOU COJIH)»
bubmuoreka [JOK
6 A 1 0 0 .09.2023
TOMBEH MOISKYIRE https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKUE dJIEMEHTBI. 3HAKU 1 0 0 09.2023 bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 I .09.2023
POCTHIE 1 GHONCHEIC Bemectsa https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [{OK
9 A - .10.2023
TOMHO-MOJICKYJIIPHOE YICHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. Eub 110K
nonmorexa
10 X .B .10.2023
mrieckas popuysa. BasenTrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
11 OTtHocuTenbHAst aTOMHas Macca. 10.2023 bubnnorexa [JOK
OTHOCHUTENIBHAS MOJIEKYIISIPHAS Macca o https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMAYECKOTO 10.2023 bu6moreka [IOK
3JIEMEHTA B COCTMHEHUN https://m.edsoo.ru/ff0d350c
KonnuectBo BemectBa. Modb.
Momnspras Mmacca. B3anmocss3p
KOJINYECTBA MacChl " quciIa
’ bubmmorexa LJOK
13 . .10.2023
CprInypHHX CAMIHLL - Betiectsa https://m.edsoo.ru/ff0d5230
Pacuéter mo QopmynaM XUMHYECKHX
COEIUHEHU.
®Ou3nvecKrue U XUMUYECKHE SBJICHHUS. bubnuoreka [JOK
14 .10.2023
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [JOK
15 . 10.2023
XUMHUYECKUX PeaKIil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. 10.2023 bubnunoreka [JOK
XUMHYECKUE YPaBHEHUS o https://m.edsoo.ru/ff0d3b88
BrrunciaeHust KoaudecTBa, MacChl Eufs OK
17 BEILIECTBA 10 YPAaBHEHUSIM .10.2023 nbnnoteka 11

XUMHUYCCKUX peaKI.lPII’I

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

Knaccudukarus XuMHYECKUX

bubmuoreka [JOK
18 i .10.2023
PeAKLHMH (COCAMHEHI, PASIOKCHI, https://m.eds00.ru/ff0d3f34
3aMeIIeHus, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 110K
nOIMoTEKA
1 . 11.202
o SHIHIOTEHCT O6O6HUIGHHG 1 023 https://m.edsoo.ru/ff0d40c4
cHCTEeMaTH3aIHs 3HAHUH
20 Kontponsnas pabora Nel no teme 11.2023 bubnnorexa [JOK
«BemiecTBa 1 XUMUYECKHE PEAKIIUID o https://m.edso0.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kuciopom — anemeHT u
21 O30t 11.2023 bu6moreka [IOK
TPOCTOC BEIECTBO. LI30M o https://m.edsoo.ru/ff0d448e
AIJIOTPOTIHASL MOAU(PUKALUS
KHACIIOpoa
Haxosxaenne Kkuciopoaa B Ipupoie.
dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK
22 11.2023
KHCJIOpoJia (PeaKkIuy OKUCICHUS, https://m.edsoo.ru/ff0d4614
ropenue). OKCHIBI.
CriocoObI MoTydeHHsI KHCIIOpO/ia B
23 1a60paTOpUH U MPOMBIIIIICHHOCTH 11.2023 bubmmorexa [TOK
patop P ’ o https://m.edsoo.ru/ff0d497a
KpyroBopoT Kucioposa B mpupo/e.
TennoBoii 3 HeKT XuMHIECKOM
24 peakiuu, MOHSITHE O 11.2023 bubnnoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y HJOTEPMUYCCKUX PEAKIIHIX
TormmBo (HedTh, yroab U MeTaH).
3arps3HeHHE  BO3/JyXa,  YCHJICHHE
25 MapHUKOBOTO 3¢deKTa, paspylieHue .11.2023 bubmmorexa [JOK

O30HOBOTO CJIO4.

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

[Ipaktuyeckas padora Ne 3 o treme

bubmuoreka [JOK

2 I1 11.202
0 «lonysenne u cobupaie . 023 https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYEHUE €TO CBOMCTB)»
Bonxopox — anemeHT u nmpocroe bubnuorexa [JOK

27 12.2023
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

28 Du3nYeCKre U XMMUYECKHE CBOMCTBA 122023 bubmmoreka [{OK
BoJIopoia. [IpuMeHeHne BOI0poIa o https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [{OK

2 I1 12.202

o OFPITHE O KHCIOTAx 1 coix 023 https://m.edsoo.ru/ff0d50d2

30 Crioco0sI moTy4eHust BOA0Opoaa B 122023 bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padota Ne 4 o Teme

31 «[Tony4uenne u coOupanue BOJAOPOIa 12.2023 bubnmorexa [IOK

" P HOPOAa, o https://m.edso0.ru/ff0d4f42
W3Y4EHHUE ero CBOMCTB»

39 MonspHbiii 00bEM ra3oB. 3aKOH 122023 bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Boruncnenust o0bEma, KomuecTBa Eu6 1OK

nonmoTexa

33 12.2023
petiectBa Tasa o ero mBeCTHO_I_VIy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Boruncnenus 00bEMOB razoB 1o Eu6 1OK

nonmoTexa

34 12.2023
ypaBHeHI/IIO“pCaKI_II/II/I Ha OCHO?G https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOILIEHUH ra30B

Ou3nyecKkue W XUMHYECKHUE CBOMCTBA
BOJbl. Ponb pacTBOpoB B mpupoae U B
35 KU3HU 4YenoBeka. KpyroBopoTr Bonbl B 01.2024 bubnuoreka [IOK

IIpUpoAac. 3an$I3HeHI/Ie MMPUPOAHBIX BO/.
OxpaHa " OYHCTKA MPUPOAHBIX BOI.

https://m.edsoo.ru/ff0d587a
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bubmuoreka [JOK

36 CocTaB OCHOBaHHIA. .01.2024 htps://m. edsoo.ru/Ff0d59e2
Bona kak pactBopurens.

HaceblImieHHbIC 1 HEHACHIIIICHHBIC

37 pacTtBophl. PacTBOpUMOCTH BEIIECTB B .01.2024 brbmmorexa [OK

https://m.edsoo.ru/ff0d5b40
Bojie. MaccoBas /10J1s BEIlleCTBA B
pacTBope
[IpaxTnueckas padota Ne 5 o Teme

38 «IIpuroroBneHue pacTBOPOB C 01.2024 bubnuorexa [JOK
ONpeAeNIEHHON MacCOBOM 10EH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponpHas padota Ne2 o teme 01.2024 bubmuorexa [JOK
«Kucnmopoa. Bomopoa. Boma» https://m.edso0.ru/ff0d6342
Knaccudukanust HeopraHU4eCKux
coequHeHn. OKCUIEL.

Knaccudukanums okcuaos:
40 coneo6[()ba3y1:mne (OCI—II[OBHBIC, .01.2024 Bubnmorexa [IOK
https://m.edsoo.ru/ff0d664e
KHCJIOTHBIE, aM(OTEPHBIE) U
HecoseoOpa3yromnue. Homenknarypa
OKCHJIOB.
duznveckue U XUMHYECKHUE
CBOMCTBA OKCHIOB. [Tonyuenue bu6mmoreka [JOK

41 OKCHJIOB. 01.2024 https://m.edsoo.ru/ff0d664e
OcHoBanus. Kimaccudukanmst

42 OCHOBAaHWU: MEIOUU U 01.2024 bubmuoreka [JOK

HEPACTBOPUMBIE OCHOBAHHS.
HoMmenknarypa ocHOBaHMIA.

https://m.edsoo.ru/ff0d67ca
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dusuyeckue ©W = XUMHYECKHUE
cBoiictBa  ocHoBaHuil.  [losyuenue

bubmuoreka [JOK

4 .02.2024
3 OCHOBaHUH. 02.20 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, 02.2024 bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
dusznveckue U XUMHYECKHE
CBOWCTBA KHUCJIOT. Psijg akTUBHOCTH
bubmmoreka [{OK
45 H. H. b it .02.2024
MeTaion CKETORA. LOMyReHue https://m.edsoo.ru/ff0dfee2
KHCJIOT.
Comu. Howmenkmatypa conen.
du3nveckue M XMMHUYECKHE CBOMNCTBA bu6mmoreka [IOK
46 . . .02.2024
conei. [lonyyenue comnen. https://m.edsoo.ru/00ad9474
[Ipaktuueckas padota Ne 6. Permenue
AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
47 .02.2024
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enernueckas cBsi3b MEXKy KiaccaMu bubnuoreka [JOK
48 . .02.2024
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
O06o01IeHre U cucTeMaTrU3aIus
H“l " ) bubnuoreka [IOK
49 3HaHUM Mo Teme «"OCHOBHBIE KJIACCHI .02.2024
. https://m.edsoo.ru/00ad9ch2
HEOPraHMYECKUX COCIMHEHHIMA
KonTtponsnas pabora Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX 02.2024 bubmorexa HOK
i, P o https://m.edsoo.ru/00ad9ela
COEIMHEHU M
51 IIepBble MIOIIBITKU 03.2024 bubnuoreka [IOK

Knaccn(bnxaunn XUMHWYCCKUX

https://m.edsoo.ru/00ad9ffa
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anemenToB. llomsatme o  rpymmax
CXOJHBIX DJJICMCHTOB (IICJIOYHBIC U
EeT0YHO3EMEITbHBIC METaJLIbI,
rajJoreHbl, UHEPTHBIE Tra3bl). DJIEMEHTHI,
KoTopble  oOpa3yror  amdoTepHbIe
OKCHJIBI Yl TUAPOKCHUJIBL.

[Iepnoanueckuil 3aK0H.
[leproauueckas cucteMa XUMHUYECKUX
anemenToB JI. . Menjeneena.
KopoTkonepuoHas n

bu6moreka [IOK

52 JIMHHOIIEPHOJHAS (POPMEI 032024 https://m.edso0.ru/00ada52¢
[Tepuoanueckoit CUCTEMBI
XUMHUYeCcKnX deMeHToB J1. 1.
Menpeneesa.
[Tepuonp! u rpynmbl. PU3UYECKHI
53 CMBICIT MIOPAIKOBOTO HOMEpPA, HOMEPOB 03.2024 bubmuorexa [JOK
MEepUO/Ia U TPYIIbI JIEMEHTA. https://m.edsoo.ru/00ada52c
Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
54 .03.2024
saep. MI30Tonbl. DIEeKTPOHbI https://m.edsoo.ru/00ada342
CTtpoeHue 3JIeKTPOHHBIX 000I04YeK
aTOMOB EPBBIX 20 XMMUYECKUX bubnnoreka [JOK
55 . .03.2024
aneMeHToB [leprnoauyeckoit cucTeMbl https://m.edsoo.ru/00ada6bc
. 1. Menneneena.
XapakTepucTuka XUMHYECKOTO
JJIeMEHTa M0 €ro TMOJOXEHUIO B
56 [lepuognueckoit  cucreme [ U .03.2024 Bubmiorexa OK

MeneneeBa.3aKOHOMEPHOCTH
U3MEHEHUS paauyca aTOMOB

https://m.edsoo.ru/00ada824
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XUMHUYECKUX JJIEMEHTOB,
METAUIMYECKUX M HEMETaUIMYECKUX
CBOMCTB I10 TPYIIIAM U IEPHOJAM.

3nauenue Ilepuoanueckoro 3akoHa
JUISl pa3BUTHSI HAYKU U NTPAKTUKH. [I.

bubmmorexa [{OK

57 .03.2024
N. MenneneeB — y4€HbIN, IEAArOT U https://m.edsoo.ru/00ada96e
IpaXKIaHUH
DNEeKTPOOTPHUIIATEIEHOCTH ATOMOB bubnuoreka [JOK
58 .03.2024
XUMHUYECKHAX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
51 .04.2024
59 OHHAT XMMHHCCKAT CBAD 04.20 https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHast XuMu4ecKas 04.2024 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenomsipHast 04.2024 bubnuoreka [IOK
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 (Crene okHCIeHHA 04.2024 https://m.edsoo.ru/00adae28
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE Eu6 1OK
HOIHOTEKA
63 peakuuu. [Iporieccrl OKUCIEeHUS U .04.2024 https://m.edsoo.ru/00adb076
BOCCTAaHOBJIEHHUS
64 OKHUCIUTEIN U BOCCTAHOBUTEIU .04.2024 bubmnorexa [IOK
https://m.edso0.ru/00adb076
KounTtponsnas pabora Ne4 no teme Eu6 10K
nOInoTEKA
65 . X .04.2024
«Crpoenne aroma. Xummieckas https://m.edso0.ru/00adb486
CBS3b»
66 HToroas koHTpoJbHasA paboTa .04.2024 Bubmmorexa LIOK

https://m.edsoo.ru/00adb33c
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O06o001IeHe U CUCTEMATU3 AL bubmuoreka [JOK

67 1 0 0 .05.2024
3HAHUMN https://m.edso0.ru/00ad9ch?2
O06o01IeHrne U CHCTeMAaTH3aIus bubnmoreka [JOK

68 1 0 0 .05.2024
3HAHUMN https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOTPAMME
9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bceero U3yYeHUst oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Teproanueckuii 3aK0OH.
ITepmo eckas chucreMa
1 pUOINYECKasi CUCTEM 1 0 0 09.2023 bubnuoreka [JOK
XUMHUYECKnX djeMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMCHCHUH
CBOMCTB XHUMHYECKUX DIIEMEHTOB
MEepPBBIX TPEX TMEPHOJOB, Kallus,

9 KaIblIMI M HUX COEOUHEHUH B 1 0 0 09.2023 bu6mmoreka [JOK
COOTBETCTBHU C HOJIOKEHHEM https://m.edso0.ru/00adb6b6
DIIEMEHTOB B [Tepuoanueckoit
CHUCTEME U CTPOCHHUEM MX aTOMOB.

Knaccudukarus u

3 HOMEHKJIaTypa HeopraHquVCKHx 1 0 0 09.2023 bu6mmoreka [JOK
BEIIECTB. XMMHWYECKHE CBOMCTBa https://m.edsoo.ru/00adb7e2
BEILIECTB, OTHOCSIITUXCS K
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pa3IMYHBIM KJIaccaM
HEOPraHUYECKUX COCIMHECHUH,
TEHETHYECKas CBSI3b HEOPraHUYECKUX
BEILIECTB.

Ctpoenue BemiecTBa: BHJIbI
XUMHYECKOH CBSI3U. Tursr
KPUCTAIUINYECKUX PELIETOK,
3aBHCHMOCTh CBOMCTB BEIIECTBA OT
TUTA KPUCTAJUIMYECKON PEmETKH |
BHa XUMHUYECKOUN CBSI3H.

.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/00adbac6

KonTponbnas pabora Nel no teme
«[loBTOpEHUE U yrioyOneHue
3HaHUI OCHOBHBIX pa3/eioB Kypca
8 kmacca»

.09.2023

Knaccupukanuss XuMUYECKUX
peaKiuii Mo pa3InYHbIM MPH3HAKAM
(TI0 YKMCITy ¥ COCTaBY YYacCTBYIOIIHUX B
peaKkIMy BEMIECTB, IO TEIIOBOMY
b dexTy, Mo M3MEHEHUIO CTEICHEH
OKHCIICHHSI XUMUYECKHUX AJIIEMEHTOB,
Mo OOpaTUMOCTH, IO YYacTHIO
KaTajan3aTopa). JK30- u
SHJIOTEPMHUECKHE peaKIuu,
TEPMOXUMHUYCCKUE YPABHCHHSI.

.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

[ToHsiTHE O CKOPOCTH XUMUYECKOMN
peakuuu. ITonsTre 06 0OpaTUMBIX
Y HEOOPATUMBIX XUMHUECKUX

.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a
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peaKHI/IHX. HOHSITI/IC O T'OMOI'CHHBIX
H FeTepOFeHHHX peaKI_[I/ISIX.
TloHgaTue o xatanuse.

[TonATHE O XUMHYECKOM
paBHOBecuH. DAKTOPBI, BIMAIONINE
Ha CKOPOCTb XUMHUYECKOU pEaKINU
U TTOJIOKEHNE XUMUYECKOTO
paBHOBECHS

.09.2023

bub6mmoreka [{OK
https://m.edsoo.ru/00adc28¢c

OKHCIUTETLHO-BOCCTAHOBUTEIILHBIE
peakiuu, DJIEKTPOHHBIM  OamaHc
OKHMCIIMTEIHLHO-BOCCTAHOBUTEILHOM

peakuuu. CocTaBieHUE YypaBHEHUM
OKHMCIIMTEIHHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ MCIOJb30BAHUEM METO/a
AIEKTPOHHOTO OajaHca.

.10.2023

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

10

Teopus AIEKTPOIUTUYECKON
IUCCOLMAIMU.  DJEKTPOJUTBl U
HEeAJIeKTPOJINThL. KaTHoHbI, aHHOHBI.
MexaHu3M JUCCOLMAIMN BEUIECTB C
pPa3IMYHBIMU BHJIAMU XUMHUYECKOU
cBs3u.  CremeHb  JMCCOLMALIUU.
CunbHbIe U cl1abble AIIEKTPOJIUTHI.

.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68

11

Peakiinu noHHoro ooMeHa.
VYcnoBust IpoTeKaHUs peakiui
HOHHOI'0 0OMeHa, MOJIHBIE U
COKpAILEHHbIE HOHHBIE YPABHEHUS
peaKuuu.

.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00add448
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XHUMHUYECKHUE CBOMCTBA KUCIOT U
OCHOBAHUH B CBETE NPEACTABICHUI

bubmuoreka [JOK

12 00 DIIEKTPOIUTHIECKON 102023 https://m.edso0.ru/00add5d8
JTUCCOIMAIINN
XUMHUYECKUE CBOMCTBA COJIEHN B
13 CBETE MpeJCTaBlIeHU 00 10.2023 bubnuorexa [JOK
BIEKTPOJIUTUYECKON AUCCOUALINH. https://m.edso0.ru/00add8b2
KauecTBeHHBIC peakIiuy Ha HOHBI.
. bubnuorexa [JOK
14 [Tonsartue o runmponuse comnei .10.2023 htts://m.edsoo.ru/00addod4
O06o01enre U cucTeMaTru3arus
3HAHUU 10 TEME BuGmiorexa [IOK
15 «DNEeKTpoIUTHYECKast .10.2023 htts://m.edsoo.ru/00addd12
aucconuanus. XuMHueckre
peaxiuu B pacTBOpax»
[TpakTuueckas padota Ne 1.
16 «Pemrenne 3KCeprUMEHTaATBHBIX .10.2023 Bubnmorexa [JOK
https://m.edsoo.ru/00addbfa
3a1au»
KontponbHas padota Ne2 mo teme
17 «ONEeKTPOIUTUYECKAS 11.2023 bubnuoreka [IOK
IUCCOIMAIMSI. XUMHUYECKUE https://m.edsoo.ru/00addecO
peaKiuu B pacTBOpax»
OO01as XxapakTepucTuKa
rajsioreHoB. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTEIICHU
18 okucnenus. CtpoeHue u .11.2023 bubmiorexa LIOK

(buznueckre CBOICTBa MPOCTHIX
BEIIECTB — aJION€HOB.
XHUMHYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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xJiopa (B3auMOJICHCTBUE C
MeTaJUlaM1, HEMEeTaJlJIaMH,
LIEJI0YaMH).

19

Xnoposojopoa. ConsiHas KHUCIIOTa,
XUMHYECKUE CBOMCTBA, IOJIYYEHHE,
npuMmeHenue. JleicTtBue xjopa u
XJIOPOBOAOPOA Ha  OpraHu3M
4yeloBeKa. BaxkHenmmue XJIopuasl U
UX HaxOXJEHHE B IPUPOJE.

.11.2023

bubmmoreka [{OK
https://m.edsoo.ru/00ade104

20

[IpakTnueckas padota Ne 2 o Teme
«ITonyyeHue COJITHON KUCIIOTHI,
M3y4YeHUe €€ CBOMCTB»

.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

21

Brruucnenus mo ypaBHeHUSIM
XUMHUUYECKUX PEAKINH, €CIIu OJUH
W3 pEeareHTOB JaH B H30BITKE

.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

22

OO011ast XapaKTepUCTHUKA AIIEMEHTOB
VIA-rpynmnei. OcoGeHHOCTH
CTPOEHUS aTOMOB, XapaKTEepHbIE
cTenienu okucienus. CTpoeHue u
(uznyeckue cBOICTBa MPOCTHIX
BEII[ECTB — KHCIOPO/Ia U CEPHI.
AnnoTponHsie MOIU(MUKALIUN
KHCIIOPOJIa U CEPhI

.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

23

Haxoxnenue cepol u e€
COCIMHEHUH B IIPUPOJE.
XHUMUYECKUE CBOWCTBA CEPBI

.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a
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24

CepoBoa0po1, CTpOCHHUE,
¢bu3nvecKkne 1 XUMHUECKUE
CBOMCTBA

.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

25

OKcuIbI cephl KaK MpeACcTaBUTENN
KHUCIIOTHBIX OKcuIoB. CepHast
KHCIIOTa, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA (00IINE KaK
MPECTaBUTEINS Klacca KUCIOT U
cnenuduyueckue).

12.2023

bu6mmoreka [{OK
https://m.edsoo.ru/00adea28

26

XUMUYECKUE PEaKIHH, JICKAIIUE B
OCHOBE MPOMBIIUIEHHOTO crocoda
MOJIy4YECHUS CEpHOM KHUCJIOTBI.
[Ipumenenue ceproit kucnotsl. Conn
CEpHOM  KHUCJOTBI, KAa4eCTBEHHas
peakims Ha cynb(dar-noH.
XUMHUYECKOE 3arpsA3HEeHUE
OKpYXaroIlel Cpelibl COETUHEHUSIMU
cepbl (KucnoTHbIE JTOXK]IH,
3arpsi3HEHUE BO3JyXa U BOJOEMOB),
CHOCOOBI ero Mpea0TBPAIICHHUS.

.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

27

Brruucnenne maccoBoil 1oau
BBIXOJIa MPOJIyKTa PEAKIUU

.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

28

OO11ast XapaKTepUCTHUKA JIEMEHTOB
VA-rpynmnsl. Oco0eHHOCTH
CTPOEHUS aTOMOB, XapaKTEpPHbIE
CTETIEHH OKUCIIEHMS. A30T,
pacnpocTpaHEeHue B IPUPOJE,
¢bu3nyeckre 1 XUMHUYECKUE

12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adeeab
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cBoiictBa. Kpyrosopor azora B
MIPUPOJIE.

29

AmMHEak, ero pu3nIecKue u
XUMUYECKHUE CBOMCTBA, MOTyYCHHE U
npumenenne. Comu aMMOHUS, X
¢bu3nvecKue 1 XUMHIECKHE
CBOMCTBA, IPUMEHEHUE.
KagecTBenHast peakiusi Ha HOHBI
aMMOHHUSL.

12.2023

bub6mmoreka [{OK
https://m.edsoo.ru/00adf004

30

[IpakTnueckas padota Ne 3 o Teme
«[lomryuenne amMmmuaka, n3ydeHue
€ro CBOMCTBY»

12.2023

bu6moreka [IOK
https://m.edsoo.ru/00adf180

31

A30THas KUCIIOTA, €€ MOIyYeHue,
(bM3UYEeCKrEe U XUMHUYECKUE
CBOMCTBa (00IIHE KaK
MPEACTaBUTENS KIacca KUCIOT
cnenuduueckue).

.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

32

Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX
ynoopenuii. XuMu4eckoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSMH a30Ta (KUCIOTHBIC
JIOK]T, 3arpsi3HEHUE BO3/yXa,
MTOYBBI U BOJIOEMOB).

.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

33

docdop, amoTpornHbie
Moaupukauu pocdopa,
¢bu3nyeckre 1 XUMHUYECKUE
cBoiictBa. Okeup pocdopa (V) u
tdbocdopHas kucnora, Gu3nIecKue

.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a
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M XUMHYECKHE CBOMCTBA,
MOJIy4eHHUE.

34

Hcnons3oBanue pochaTo B
Ka4eCTBE MUHEPaIbHBIX
ynoOpeHuii. 3arps3HeHne
MIPUPOTHOM cpenpl hochaTamu

10.01.2024

bubmmorexa [{OK
https://m.edsoo.ru/00adfc20

35

OO6mrast xapakTepUCTUKA PJIEMEHTOB
IVA-rpynmei. OcoGeHHocTi
CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTIIEPOI,
AIJIOTPOTIHBIE MO (PHUKAIUY,
pacrpocTpaHeHe B IPUPOE,
¢bu3nvecKre U XUMHUECKUE
cBoricTtBa. Ancop6mus. Kpyrosopor
yriaepoja B MpUpoe.

.01.2024

bu6moreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxcunel yriaepona, ux pusmaeckue
1 XUMHYECKHE CBOMCTBA, JIeHiICTBHE
HAa JKUBBIC OPTaHU3MBI, TIOJTyYCHUE
Y TIPUMEHEHHUE. DKOJIOTHUECKUE
pOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runoresa
rJ1I00aJIbHOTO MOTEIUICHHUS KIIMMAaTa,
MMapHUKOBBIN A((PEKT.

.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe

37

VYronpHas KuciaoTra U €€ COoau, HUX
dbuzndeckue Hu XUMHYECKUE
CBOMCTBA, MOJIyYEHUE U IPUMEHEHHUE.
KauectBenHas peaxius Ha kKapOoHaT-
noHbl. Mcnons3oBanue kapOOHATOB B

.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00ae006c¢



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

6B1Ty, MCAOAUIIUHE, HpOMBIH_IHeHHOCTI/I
U CENbCKOM XO3SHCTBE.

38

[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHue yriekucioro rasa.
KauectBennas peakuus Ha
KapOoHaT-uOH"

.01.2024

bu6mmoreka [{OK
https://m.edsoo.ru/00ae027¢

39

[TepBoHauanbHbIE MOHATHSA 00
OPraHWYEeCKUX BEIIECTBAX Kak O
coeMHEHUX yraeposa. [Ipupoaasie
HCTOYHUKH YTII€BOJIOPOJIOB,
MIPOJIyKTHI X MepepaboTKu (OEH3UH),
WX POJIb B OBITY M IPOMBIIIJIEHHOCTH.
Ilouatue o OMOJIOTMYECKH BaKHBIX
BEIIECTBAX: KUpax, Oenkax,
VIJIEBOJIaX — W HMX POJH B JKU3HHU
yenoBeka. MatepuanbHOe €IUHCTBO
OPraHWYECKUX M HEOPraHWYECKUX
COECIUHEHU.

.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

40

Kpemuwmii, ero ¢usmdeckue u
XMMHUYECKHE CBOMCTBA, MOJYyYCHHUE U
npuMmeHenne. CoeMHEHUsS KpEeMHUs
B mpupoje. OOuue mnpeacTaBlieHus
00 okcume kpemuums (IV) wu
KpeMHueBoil kucnote. CHIMKAThI, UX

HUCIIOJIL30BaHUE B OBITY, B
IIPOMBILUIEHHOCTH. Baxnueiimue
CTPOUTEIIbHBIE MaTepuabl:

KepaMuKa, CTEKJIO, IIeMEHT, OeTOH,

.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/00ae080a



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

Kene300eToH. [Tpobnembl
0e30I1macHoro KCIIOJIb30BaHMS
CTPOMTEIBHBIX MaTepHaiOB B
MOBCEIHEBHOM KU3HH.

41

[IpakTnueckas padbora Ne 5.
PCHICHI/IG BKCHepI/IMCHTaJ'H)HBIX
3aj1a4d 1Mo TeMe «BakHelme
HEMCTAJIBI U UX COCAUHCHU S

.02.2024

bubmmoreka [{OK
https://m.edsoo.ru/00ae0bf2

42

KonTponsnas pabora Ne3 no teme
«Baxuenme HeMeTaLIbI U UX
COETMHEHUS

.02.2024

bu6moreka [IOK
https://m.edsoo.ru/00ae0el8

43

OO01as XxapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
METAJIJIOB Ha OCHOBAHHMH UX
noJioxenus B [lepuoauueckoit
CHCTEME XMMHYECKHUX DJIEMEHTOB
. . MenneneeBa u CTpoEHUS
atomMoB. CTpOCHHE METAJIJIOB.
MeTtannudyeckas CBSI3b U
MeTaJUTMYeCKasi KpUCTaIMIecKast
peuéTKa.

.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

44

DIEeKTPOXUMUYECKUIN P
HaMpPsKEHUH METaIJIOB.
Ou3NYeCKUe U XUMHUYECKHE
CBOICTBA METAJIJIOB.

.02.2024

bubmuoreka [JOK
https://m.edsoo.ru/00ael156

45

OOutue CrocoObl MOJTy4eHUs
metaiioB. CrutaBel (CTajib, YYT'YH,
TIOpATIOMUHUN, OpoH3a) W HX

.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

IIPUMEHEHHE B ObITY u
MPOMBIIIICHHOCTH. Bbrancnenus mo
YPaBHEHHUSAM XHUMHUYECKUX PEaKIIH,
€CIIM OJWH M3 PEarceHTOB COJCPKHUT
IpUMecH

46

[TonsaTue o0 KOPPO3UMN METAILIIOB,
OCHOBHBIE CIIOCOOBI 3aIIATHI UX OT
KOpPpO3UH.

.02.2024

bubmmoreka [{OK
https://m.edsoo.ru/00ael278

47

IllenoyHble METAJIBI: TTOJIOKEHHUE B
[Iepnoaunueckoii cucreme
XUMHUYeCKnX deMeHToB 1. 1.
MenneneeBa, CTpOEHUE UX aTOMOB,
HaxO0XXJIEHHE B MPUPO/IE.
dusndecKkrue 1 XHMUIECKHE
CBOMCTBA (HA IPUMEPE HATPHUSA U
KaJIust).

.02.2024

bu6moreka [IOK
https://m.edsoo.ru/00ael4b2

48

Okcuabl W THAPOKCHUIBI HATPHS U
kamus.  [IpuMeHeHHWe  IMIeTOYHBIX
METAJUIOB U UX COESIUHEHUN.

.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b2

49

IllenoyHo3eMeNbHBIE METAJLIbI
MarHui ¥ KaJabIUH: MOJIOKEHHE B
[Tepuoanueckoit cucreme
XHMHUYECKUX 31eMeHTOB /1. H.
MenneneeBa, CTpOEHHUE UX aTOMOB,
Hax0’KJIEHHE B MPUPO/IE.
dOu3ndecKrue U XUMUYECKHE
CBOMCTBA MarHus M KallbIIHs

.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

Bakueiiiue coefuHeHU KLU

bubmuoreka [JOK

50 .03.2024
(oxcua, TUIPOKCHUA, COIH). https://m.edsoo.ru/00ael5e8
51 Pemenue pacquHHf 3a71a4 110 03.2024
YPaBHEHUIO PEaKIuit
59 JKEcTKOoCTh BOJBI M CIIOCOOBI €& 03.2024 bubmmoreka [{OK
YCTPaHEHHUS https://m.edso0.ru/00ae1886
[IpaxTnueckas padota Ne 6 o Teme
53 "JKécTKoCTh BOABI M METOJIEI €€ 03.2024 bubmorera [JOK
| 8 A e https://m.edsoo.ru/00aelae8
yCTpaHEHUS
ANMoOMHUHMI: TIOJI0KEHUE B
[Iepunoaunueckoil cucreme
XUMHUYeCcKnX deMeHToB J1. 1. Bu6 1OK
noIHoTEKA
54 MenneneeBa, CTpOEHHE aTOMA, .03.2024
A » CTP https://m.edsoo.ru/00aelc64
HaxO0JXKJICHHE B MPUPO/IC.
dOu3nyecKre U XUMUYSCKUE
CBOMCTBA aJIFOMHHUS.
AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
55 .03.2024
TUJIPOKCHUIA AITFOMUHHUSL. https://m.edsoo.ru/00aelc64
Kene3o: mooxeHne B
[Tepuoanueckoii cucreme
XUMHUYECKuX 3eMeHToB 1. 1. Eu6 10K
nOINOTEKA
56 M .03.2024
CHJICIIECRA, CTPOCHHC aToMa, https://m.edso0.ru/00ae1d86
HaxO0JXKJICHHE B IPUPO/IC.
du3nYecKre U XUMUYCCKUE
CBOMCTBA eJjie3a.
Oxcupl, THAPOKCHIBI M COJIN
b K
57 xenesa (I1) u xenesa (I11), ux .04.2024 nommorexa [O

COCTaB, CBOICTBA U MOJIYy4YCHHUC.

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



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

58

O00011IeHIE U CUCTEMATHU3AIIHS
3HaHUH 110 TeMe «MeTaluibl U UX
COEIMHEHU

.04.2024

59

[Ipaktuyeckas padora Ne 7.
Pemrenne skcniepuMeHTAIBHBIX
3a7a4 no teMe «BaxkHenmme
METAJIJIBl X KX COCAUHCHUS)

.04.2024

bubmmoreka [{OK
https://m.edsoo.ru/00ae3de8

60

Beruncnenus o ypaBHeHHUIM
XUMHUYECKUX PEAKIUH, €CIIU OJINH
U3 pEareHToB /1aH B U30BITKE WU
COJICPKUT IPUMECH.

.04.2024

bubmmoreka [{OK
https://m.edsoo.ru/00ael 750

61

Brruncnenns MmaccoBoit noim
BBIXOJIa IIPOAYKTA peaKIuu

.04.2024

62

KonTtponbHas padota Ned4 o teme
«Baxuenime MeTayUIbl U UX
COEIMHEHUS

.04.2024

63

BemectBa u MaTepHaIbl B
MOBCEIHEBHON KHM3HHM  4YEJIOBEKA.
Be3omnacHoe ucnoabp30BaHue BEIIECTB
U XHUMHUYECKUX peaknuii B OBITY.
[lepBass momomp NpU XUMHUYECKHX
0’KOTraxX U OTPABJICHUSIX.

.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

64

XHUMHYECKOE 3arpsi3HEHUE
OKpYyKarolen cpebl (penesibHas
JOTYCTUMAst KOHIICHTPAIIHSI
BemecTs, naiee — [1JIK).

.05.2024

bubnuoreka [JOK
https://m.edsoo.ru/00ae4270

65

Ponp xumMuu B peUICHUN
OKOJIOTHYCCKHUX HpO6J'IeM

.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK

.05.2024
66 HTorosas koHTpoJbHASA padoTa 1 05.20 httos://m.edsoo.ru/00ae0d0a
O06o01IeHre U CHCTeMaTH3aIus bubnmoreka [JOK
.05.2024
o7 3HaHUU 1 05.20 https://m.edsoo.ru/00adh33c
O06o01IeHre U CHCTeMAaTH3aIus bubmmoreka [JOK
08 3HAHUN L 052024 https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Tabsuubl: [leproauyeckas cucreMa XuMudeckux snemeHToB 1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, HNEKTPOXUMUUECKUN Psil HAPSXKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHAJIBI JIJI YUYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI'OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

MeTtoaudeckoe-mocooue-as-yuntes. pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



