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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBE (eaepaibHON paboueil mporpaMMbl BOCIIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TIpeaMeTa «XHUMUsS» B
oOpazoBaTebHbIX Opranuzanusx Poccutickoit deneparuu.

[Iporpamma mo xumuu 1aéT TpeACTaBICHUE O IENAX, OOIIel cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycMaTpUBAET PACHpPECNICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOTPaMMbl IO XUMHUH, OINpEIesieT KOJUYECTBCHHBIC H
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOMIEroCs MO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMblE XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPrurd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MYyTAX PEHICHHUS TriI00aIbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI IMYHOCTH, €€ 00IIeH M (YHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPOPECCHOHAIBHOU JIESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  ydyeOHOro  mpeameTa, KOTOpPBIA  SBISIETCS  MEJaroru4yecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYEeCKOM XUMHH W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSTHI
OpraHNYeCcKOM XUMUU.

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

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (PYHKIIUHA OOBSICHEHHS U IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
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 M3YyYEHHBIX Y4eOHBIX mpeameToB: «Oxpyxaromuid mup», «buonorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1a4da
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAayYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIIECCTB U XMMHUYECCKUX pEaKIui, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3y4eHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKe LI, KaK:

— (¢$opMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CIIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

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

— o0ecredeHne yCaoBUi, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YyJYarOIUMHUCS
OTbITa PAa3HOOOPA3HOU NEATEIHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUOB JICITCILHOCTH,

— ¢opmupoBaHue oOImIeH (QYHKIIMOHATBPHOW U E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSACHATb U OLECHUBATH SBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENBHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHMMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

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



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETATHOE COCTOSHHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE 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 XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonuuecTBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMocCBs3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKINil (COeAMHEHUS, Pa3JIOKEHUS, 3aMeIlIeHHs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPraHWYECKUX BEIIECTB, HAOIIOACHHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IeNieHHs CMECEil: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYEHHUsT KUCIOpoJa B Jaboparopuu U HOpoMblluieHHOCTUH. Kpyrosopor
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



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

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

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

duznueckue CBOMCTBA BOAbL. Boma kak pacTtBoputesb. PacTtBOpBIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
CBOMCTBa OKCUIOB. [TonyyeHne okCuaoB.

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

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHYECKHEe cBOMCTBa KHUCIOT. Psan axkruBHoctn MetamuioB 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 ONPEACICHUE CONEPKAHUSA KUCIOPOIa B BO3IyXeE, ITOIyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
UX CBOMCTB, MOJy4YeHHE, COOHMpaHHE, paclo3HAaBaHHE M U3YYEHUE CBOWCTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™momb, uccinegoBaHMe OCOOEHHOCTEH pacTBOPEHUsI BEUIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOWM JOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3Ii0B HEOPTraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOJIEHUE N3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MEeTaJllIa JPYTUM U3 pacTBOpPA COJIH, PEUICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMAYECKUX 3JIEMEHTOB /.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPHOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB [JIA pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — y4yéHbl U
IpaK/1aHMH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropeHue, peakiu pa3ioKeHHs, COeTUHEHHUS).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTecTBEHHO-HAy4YHBbIC TIOHATHUS: HAYYHBIH (DaKkT, THIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, ©30TOIIHI,
pPaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MuUHEpabl, TOPHBIE TTOPO/IbI, TOJIE3HBIE
MCKOIIaeMbIe, TOTIMBO, 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 MEPUOO0B, KNS, KAJIbIUSA U UX COCTHHCHHH
B COOTBETCTBHM C TIOJIO)KEHHWEM »JJeMeHTOB B Ilepmomudeckoid cucremMe W
CTPOCHHEM WX aTOMOB.

CrtpoeHue BelIecTBa: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THMA KPUCTAITUYECKON PEmETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PeaKiuii Mo pa3IudHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). DK30- U SHIOTEPMHUUECKUE PEAKIINU, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIUSIIONIME HA CKOPOCTh XWMHUYECKOW pPEaKIUd € TOJOKEHHE XUMHUYECKOTO
paBHOBECHHI.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  DJICKTPOHHBIM  OajaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHOW  PEaKITHH. CocraBieHne  ypaBHECHH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCIOJb30BaHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTUUECKON JUCCOUUALNU. DIEKTPOIUTHI U HEJIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJECIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, ITpoliecca AUCCOLMALMY KUCIIOT, IIeJI0uei 1 coiel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TraloreHoB. (OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJIydeHHE, IIpUMEHeHue. [leiictBue xjiopa u
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJII0puabl U UX HaX0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U Cepbl. AJNIOTPOINHbIE MOAUDUKAIIMKM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJOB.
CepHas kuciorta, GU3nyecKue 1 XMMUIEeCKHUEe CBOMCTBA (00IIMe KaK MpeICcTaBUTENs
KJjlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl m €€ COCNMHEHUNA B TPUPOJAEC. XHUMHUYECKOE 3arpsi3HCHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, pacIpOCTPAHEHHE B MPHUPO/E,
¢usznueckre U XuMu4yeckne cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uxX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasl KHCIIOTa, €€ TMoJydyeHue, (PU3HUEeCKHe U XUMHYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arpsi3HEHUE OKPY Kalolel cpejibl COeTMHEHUAMHU a30Ta (KUCIOTHbIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas xuciora, Gpu3MUECKHe U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATbHBIX YA0OPEHHI.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrimepona B mnpupone. Okcuasl yriepona, uUX (U3HYECKHE U
XUMHYECKUE CBOMCTBA, JCHCTBME HA JKUBBIE OpPraHU3Mbl, TMOJYYEHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KAcIoTa U €€ coyi, UX (U3MYECKHe M XUMHUYECKHE CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTHIICH, dTaHOJ, TJIMIEPUH, YKCYCHAs KUCIO0Ta).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: KUpPaX, OENKaX, yriIeBoJaxX — U UX
polM B JKH3HM 4UEIOBEKa. MarepuanbHOe €IUHCTBO OPraHMYECKHX 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 kuciore. CUIUKATBI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeillne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
raJjloreHOB M WX COCJAMHEHUM (BO3MOXKHO HKCIOJb30BAaHUE BHJACOMATEPHAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOThI, U3YYEHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEeHUH (BO3MOXKHO UCIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00Opa3iaMu a30THBIX
u (ocopHbIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHCIJIOTHI C MEJbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
cobupaHue, pacro3HaBaHUE W M3YYCHHE CBOMCTB YIJIEKHUCIIOrO rasa, MpPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNEe SKCIEPUMEHTANIbHBIX 3ajauy 1Mo Teme «BaxkHellme HemeTamabl U HUX
COEZTMHECHUS.

MeTta/uibl M UX COeMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAINYECKasi  KPUCTANIMYECKAasT  pemIETKa.  DJIECKTPOXMMUYECKUM Pl
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[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 HaTpus | Kanus. [IpumMeHeHue IIEIOYHBIX METAUIOB U HMX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIO)KEHUE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kasbliusl. Baxueiie coequHenns Kanbius (OKCU, TUIPOKCHI, coin). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aItOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUIIPOKCU]IA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
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 oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblMsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJbIIHs, ATFOMUHMS, IHHKA, sxere3a (11)
u xene3a (Il1), menu (Il), HaGaromEeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1ay 1o teme «Baxuelmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA 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 (IMpeaenbHas TOMycTHMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCHPUKAIUA, TMEePUOINIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: Matepus, aTOM, DJICKTPOH, POTOH, HEUTPOH, UOH, HYKJIHUI, H30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEJIMYWHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorusi: dorocuHTe3, npixaHue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIILHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE MTOPOJIbI, TTOJIE3HBIE
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTalOTCS B XO0Jle OOy4YeHHs XMMHUU B €IMHCTBE Y4YEOHOU H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYaOIIKUXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
N0JIE3HOM, Y4eOHOMCCIIe10BATENbCKOM, TBOPUECKOUN U IPYTUX BUAAX NESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO37aHUM Y4EOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHUIO M B3aUMOIIOMOIIT!
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

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 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKa 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 wMerampeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
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, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBHI I (POPMUPOBAHMSI TUIIOTE3BI TIO MTPOBEPKE
NIPAaBHJIBHOCTHU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi TeMbl, (OPMYIUPOBaThH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIPENENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUU 33 IlaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, crenuduyeckue I NOpeIMETHOM ob0mact  «XUMHS», BUJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS 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 BEIIeCTBa, MOJIb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIuu pasJIoKEHUs, pEeaKIUu 3aMelleHUs, PpPeaKIuu
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 JOJisI BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHNMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA 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
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



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

KJIaCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAsl OMUCAHUE ITPUMEPAMH MOJIEKYIISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYHCIISITE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHCTeMAaTHU3aluio, Kiaccudukanuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUiIaM MOJIb30BaHUS XUMUUECKON OCYA0N 1 1ab0paToOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BolopoZla W KHCIIOpPOJA), MPUTOTOBICHUIO PACTBOPOB C OINpEAEIEHHON
MacCOBOW J0JIEM PacTBOPEHHOTO 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 CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIlIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
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 XMUMHUYECKOM peakIuu, MpeAebHO JOMYyCTUMAasl KOHIIEHTpAILUs
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 YPABHEHUN XUMUUYECKUX PEAKIINIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH W XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMYECKON TAOIUIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MaJlbIX MEPUOJOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

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) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJEKTPOJMTHUYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



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

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO »JJeMEHTa Mo (opMylie COeIMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opynoBaHMEM, a TakXKe TpaBuUia OOpameHUs C BEIIeCTBAMH B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

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

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISBICHHE IPUIUHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonrtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMUYECKHE IOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnuotexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMugeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [IOK
2.1 6 0 0
00 oxcruaax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 0 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. 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
IIepnoanueckas cucrema

bubnuoreka [IOK

1 7
3 XUMHUYECKUX AnemeHToB /. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
X .
) aTelt https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6mmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne n/m P Konrpoiasbubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnuoreka [IOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJMTUYECKAS] JUCCOIMALIHS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
OO6mrast XapaKTepUCTHKAa XUMHUUYECKHUX bubnuoreka [IOK
2.1 4 0 1
anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmmorexa [TOK
' PyibL. 4P https://m.eds00.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
OO1as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHTIBL 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 COeTUHEHU A

. bubnmoreka [JOK
31 Obmwie cBoiCTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiiime MeTajuibl U UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemiectBa u MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa [TOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

1 [Ipenmer xumuu. Poss xumun B 1 0 0 bu6mmoreka [{OK
KU3HU YelioBeka. Tera u BemecTra 04.09.2023 | https://m.edsoo.ru/ff0d210c

5 IlonsaTtue o MeTogax MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1

3 «IIpaBwmia paboTHl B 1abOpaTOpUU U 1 0 0 bubmuorexa [JOK
puEMBI 0OpaIIeHHs C 11.09.2023 | https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BEecTBa U CMECH. 1 0 0 bubmuorexa [JOK
CriocoOnI pasneneHus cMmecei 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «Pa3nenenne cmeceit (Ha mpumepe 1 0 0 bubmorexa HOK

: . PHMEP 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK

0 ATOMEL H MOIICKYJIb 1 0 0 20.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIIEMEHTbI. 3HAKH 1 0 0 bubmuoreka [JOK
(CMMBOJIBI) XMMHUYECKUX JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 I1 1 0 0

POCTHIC H CIIOKHBIC BemecTEa 27.09.2023 | https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK

9 A - 1 0 0

TOMHOMOICKYILIPHOS yaCHHS 02.10.2023 | https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BeIecTB. XuMmuueckas hopmyia.

bubmuoreka [JOK

10
BaJleHTHOCTh aTOMOB XHMHUYECKUX 04.10.2023 | https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
OTHOcCHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAs bubmorera [JOK
y P 09.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas J10J1s1 XUMHYE€CKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecra. MoJib. bu6moreka [IOK
Momnsiprast macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKue U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XuUMHUYecKasi peaKIus 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni 23.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHECHHUSI 25.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BCIICCTBA TI0 YPABHCHUSAM bubmorera [JOK
B P N 08.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUn
Kinaccudukanus XuMuaeckux
18 €aKIHK (COSTMHEHUS, PA3JI0KEHUS bubmorexa HOK
peart A P ’ 13.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii-
19 sHIMKIIoneaucT. O600IIeHNE 1 bubmorexa HOK
1 AT, Hvl 15.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BemiecTBa 1 XUMUYECKUE PEAKLIUM) 20.11.2023 | https://m.edsoo.ru/ff0d4290



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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 . K —

BOSAYXa. RHCIOPOM —— JNEMEHT 1 22.11.2023 |  https:/m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
dusnueckue U XUMHUYECKUE

29 CBOMCTBA KUCJIOPOJia (peaKkuu bubnuorexa [JOK
oxucnenus, ropenue). [lonstie 06 27.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHIAX
CrocoObI IMOTy4EHUS KUCIOPO1a B

23 jaboparopuu ZIIIH OMI)IIHJ'ICHpHOI:)TI/I bubnmorexa LOK

patop P ’ 29.11.2023 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3¢ ekt xumuueckoin

24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- 04.12.2023 | https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHSIX
Tommmso (HedThb, Yroiab U METAH).

25 3ar HSHGI-EI/qu];OS ¢ a, CII0COOBI zzro bubmmorexa [IOK

p yxa, 06.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenue u cobupanue bubmnorexa [TOK
i p . 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHE €TO CBOHCTBY»

97 Boaopon — sneMeHT u mpoctoe bubnuoreka [JOK
BelecTBo. Haxosxienue B nmpupoie 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
dusznueckue U XUMHYECKUE

28 cBoMcTBa Bogopoaa. [lpumenenue bubmorexa [IOK

Aopoad. 1p 18.12.2023 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIa
29 TToHaTHEe 0 KUCIIOTAX U COJISIX bubmiorexa LOK
20.12.2023 | https://m.edsoo.ru/ffod50d2



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
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Cnoco0bl noTy4eHust BOAOPO/ia B

bubmuoreka [JOK

30
naboparopuu 25.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpaxTnueckas padota Ne 4 o Teme
31 «ITonyuenue u cobupanue BOa0POIa bubmorexa LHOK
7 1P AOPOAE, 27.12.2023 | https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
32 MouisipHblii 00BEM ra3oB. 3aKOH bubnnorexa [JOK
ABoraapo 10.01.2024 | https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIM4YecTBa
33 BEIllECTBA rasa 1o ero u3BECTHOM bubmorera [JOK
HI . Y 15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Boraucienus 00EMOB Ta3oB 110
34 ABHCHUIO PEaKIIMU Ha OCHOBE bubmorexa OK
P "p B . 17.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUH Ta30B
35 DOu3nvecKrue U XUMUYECKHE bubmuorexa [JOK
CBOIICTBA BOJIBI 22.01.2024 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsarue 00 bubmuorexa [JOK
WHJIUKATOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 Hacsiiienabie 1 HEHACHIIICHHBIC bubnuorexa [JOK
pacTBopbl. MaccoBas J10Jis BeIlecTBa 29.01.2024 | https://m.edsoo.ru/ffod5h40
B pacTBOpe
[IpakTnueckas paborta Ne 5 mo Teme
38 «lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
omnpeneaEHHON MacCOBOM JI0JICH 31.01.2024 | https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponpHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» 05.02.2024 | https://m.edsoo.ru/ff0d6342
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Oxcunpl: cocTaB, KilaccupuKaIms,

bubmuoreka [JOK

40
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d664e
[Tosydyenune u XuMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX 1 bubmmorexa [TOK
’ 12.02.2024 | https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubmmoreka [{OK
KJIacCH(UKAIUs, HOMEHKIIATypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne n XUMHUYECKHE CBOMCTBA bubnnorexa [JOK
OCHOBaHHI 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa 21.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonyyeHne n XUMHUYECKUE CBONCTBA bubnuoreka [IOK
KHCJIOT 26.02.2024 | https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIaTypa,
46 CHOCOéBII) HI([m )CHI/IH XI/IMI/I‘IZ(IZ)KI/IG bubmorera [IOK
. v ’ 28.02.2024 | https://m.edso00.ru/00ad9474
CBOICTBA
[IpakTueckas padota Ne 6.
47 Pemenue skcnepuMeHTaNbHBIX 33724 bubnuoreka [JOK
1o TeMe «OCHOBHEBIE KIaCChI 04.03.2024 | https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTMHCHUIN
I'enetnueckas CBsI3b MEKIY
48 KJIaccaMy HEOPraHUYECKHUX bubmorexa LIOK
N p 06.03.2024 | https://m.edsoo.ru/00ad9a50
cOoeMHEHMI
49 O06001eHne u cucTeMaTu3anus bubnunoreka [JOK
3HAaHUU 11.03.2024 | https://m.edsoo.ru/00ad9ch?2
KonTponpHas padota Ne3 o teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUIECKUX bubmiorexa LIOK
P 13.03.2024 | https://m.edsoo.ru/00ad9ela

coequHeHun"
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[TepBbIe MOTBITKY KIIACCHU(PUKAITUU

bubmuoreka [JOK

>1 XHMIMECKHX SEMEHTOB. HomTie o 18.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepnoanueckas cucrema bubnuorexa [JOK
XUMHYECKUX 3eMeHToB /1. 1. 20.03.2024 | https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepuomapl, Tpynmbl, TOATPYIIIHI bubmiorexa HOK
01.04.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
snep. M3oTomsr 03.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 000JI09eK
55 aToMOB 3JieMeHTOB [leproanueckoit bubmmorexa [OK
08.04.2024 | https://m.edsoo.ru/00adaébc
cuctemsl JI. 1. Menaeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuoamuaeckoii cucreme /1. M. 10.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U MPAKTUKH. [l bubnuoreka [JOK
N. MenneneeB — yuéHbIH, Iearor u 15.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnnoreka [JOK
XUMHYECKUX AJIICMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 HMonHas xuMudeckas CBI3b bubmorexa HOK
22.04.2024 | https://m.edsoo.ru/00adac34
50 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaab8
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61 KoBanenTnas HenosisipHas 1 bubnmorexa [JOK
XUMUYCCKasl CBSI3b 29.04.2024 | https://m.edsoo.ru/00adaab9
bubmmoreka [{OK
62 CTeneHs okucneHHs 1 01.05.2024 https://m.edsocla_.[ ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peaxiuu 06.05.2024 | https://m.edsoo.ru/00adb076
bubmmoreka [{OK
64 OKHCIMTEH H BOCCTAHOBHTEIIH 1 08.05.2024 | https:// m.edSO(])_.[ ru/00adb076
KonTt 0
65 | Copeomme s Xmamenn | 1 bubmorexa LIOK
13.05.2024 | https://m.edso0o.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3aIUs 3HAHUH 15.05.2024 | https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CHUCTEMAaTH3aINA 3HAHUHI 20.05.2024 | https://m.edso0.ru/00ad9ch?2
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
CHUCTEMATHU3aIUA 3HAHUHI 22.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoaunyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero H3Y4YeHH s o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnnorexa [JOK
XUMHYECKUX 3eMeHTOoB []. 1. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX DJIEMEHTOB 1 0 0 bubmmorexa [OK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubmuorexa [JOK
HEOPraHMYECKHX BEIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunn xuMuueckoil CBS3U U THIEI 1 0 0 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme
«IToBTOpeHue u yriayoiaeHue

5 N 1 1 0
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca 19.09.2023
8 K1maccay
Knaccudukanus XuMuaeckux

6 €aKIUH 10 Pa3INYHBIM 1 0 0 bubmorexa LIOK
pearht P 21.09.2023 | https://m.edsoo.ru/00adbch0
MPpU3HAKaM
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. [ToHsITHE 0 TOMOTr'€HHBIX 1 0 0 bubmorexa [IOK
DCATHIH. 26.09.2023 | https://m.edsoo.ru/00adbe9a
Y TE€TEPOre€HHBIX PEAKIUAX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

TloHAaTHE O XUMHUYECKOM
paBHOBecHU. DAKTOPBI, BIUSIOLINE

8 Ha CKOPOCTH XUMHUYECKOU pPEAKIINU bubnmorexa LHOK
p peaKt 28.09.2023 | https://m.edsoo.ru/00adc28c
U IIOJIOKEHHUE XUMHAYECKOTO
paBHOBECHS
9 OKucIuTeIbHO- bubmmoreka [{OK
BOCCTAHOBHTEJBHBIC PEAKIIHU 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust SEKTPONUTHYECKON
10 nccoruarmy. CHIbHBIE U CIIa0bIE bubnmorexa LOK
A HHAL. 05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJTATHI
11 Hounrie ypaBHeHUS peakIui bubmmorexa [OK
M peak 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHUI bubnuoreka [IOK
00 3JIEKTPOJIUTUUECKOU 12.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLINALINT
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBIeHUI 00 Eubmorexa HOK
pedl N 17.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT
14 ITonusarue o ruaponse conen Eubmorexa HOK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HAHUNI 24.10.2023 | https://m.edsoo.ru/00addd12
[IpakTnueckas pabora Ne 1.
16 «Perrenne pkcriepuMeHTAILHBIX Bubmiorexa OK
p 26.10.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
17 KonTtposnpHas padota Ne2 o teme bubnuoreka [IOK
«ONEeKTPOIUTUYECKAS 07.11.2023 | https://m.edsoo.ru/00addecO
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aucconuanya. XuMUyecKue
pEaKUUH B PaCTBOPAX»

OO01as XxapakTepucTUKa

18 rajoreHoB. XMMHYECKHUE CBOMCTBA bubmorexa LHOK
' 09.11.2023 |  https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
XnopoBogopoa. CoJisiHast KHCIIOTA,
19 XUMUYECKHE CBOMCTBA, MOTYUICHUE bubmorexa HOK
> TOIYH ’ 14.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTuueckas padora Ne 2 o
20 teme «[loydenue conssHOM bubmorexa HOK
v . . 16.11.2023 | https://m.edsoo.ru/00ade348
KHCIIOTBI, H3y9ICHHE €€ CBOUCTRBY
Brrurcnenus o ypaBHEHUAM
21 XUMUYECKUX PEAKIUi, €CITN OJTNH bubamorexa [JOK
peardiuy, A 21.11.2023 | https://m.edsoo.ru/00ade488
W3 pEareHToB J1aH B U30BITKE
99 OO6mras xapakTepucTuKa bubnuoreka [IOK
anemeHTOB VIA-Tpymimbt 23.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIU(pUKALIUN
23 cepnl. Haxoxaenue cepol 1 e€ bubnunoreka [JOK
COCIMHCHUH B TIPUPOJIC. 28.11.2023 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoiopo1, CTpOCHHE,
24 Q)Hznqefmfei an\)/mquKHe bubmorexa HOK
. 30.11.2023 | https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl cepbl. CepHas KUCIIOTA,
25 (I)I/I3I/IfI[eCKI/II; u XHl\queCKI/Ie Bubmmorexa LIOK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
26 XVMHYECKUE PEAKLINH, JIEKAIINE B bubnuoreka [IOK
OCHOBE MIPOMBIIIJICHHOTO criocoba 07.12.2023 | https://m.edsoo.ru/00adec8a
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MOJIYYECHHS] CEPHOM KUCIIOTBHI.
XHUMUYECKOE 3arpsAI3HEHUE
OKPYKaroLEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuncienune MmaccoBor 10U

bu6mmoreka [{OK

27
BBIX0/1a TIPOJIyKTa PEaKIUU 12.12.2023 | https://m.edsoo.ru/00adec8a
OO01as XxapakTeprucTUKa
aneMeHToB VA-rpynnsl. A30T,

28 acIpoCTPAaHEHHE B IPUPOJIE bubnmorexa LOK
pactpoctp PHpoZe, 14.12.2023 | https://m.edsoo.ru/00adeea6
(du3HUYecCKre U XUMUICCKHE
CBOMCTBA
AmMuax, ero puznyecKue u

29 XUMHYECKHE CBOKMCTBA, ITOJTyUYCHHE bubmorexa HOK

’ i 19.12.2023 | https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[Tpaktrueckast padota Ne 3 o
30 teme «lloyuenne ammuaka bubmorera [IOK
yi . ’ 21.12.2023 | https://m.edsoo.ru/00adf180
M3Yy4YEHHUE €ro CBOMCTBY

31 A3oTHas KucioTa, e€ pusndeckue bubnunoreka [JOK
M XUMHAYECKHE CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPAIbHBIX

32 o0pennii. XuMH4YecKoe bubmorexa LIOK
yAoobp ’ . 28.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIe cpeibl
COCIUHECHHUSIMH a30Ta
®ochop. Oxeun bochopa (V) u

33 tdocdopHas kucnora, Gu3nIecKe bubnuoreka [JOK
1 XUMHUYECKHE CBOMCTBA, 09.01.2024 | https://m.edsoo.ru/00adf68a

MIOJIy4YEHUE
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Hcnons3oBanue pochaTo B
KauCCTBC MUHCPAJIbHBIX

bubmuoreka [JOK

34
ynoOpeHuii. 3arps3HeHue 11.01.2024 | https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenpl hochaTamu
VYraepon, pacmpocTpaHeHHE B
35 npu Ic: ); E}mnzec;:de " brbmmorexa [OK
PHpOE, . 16.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
U XUMHUYECKHUE CBOMCTRA.
36 DKOJIOTHYECKHE TIPOOIIEMBI bubmorexa HOK
P ’ 18.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VYroapHas KucoTa U €€ COTn bubmorera [JOK
23.01.2024 | https://m.edsoo.ru/00ae006¢c
[TpakTrueckast pabota Ne 4 o
38 teme "[loydeHue yriieKucioro bubnuoreka [IOK
rasza. KauecTBeHHast peakiusi Ha 25.01.2024 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIC TOHATHS 00
39 OPraHMYEeCKHUX BEIIECTBAX KaK O bubmorera [JOK
P B 30.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 Kpemuuii u ero coeJuHeHHS bubmotera [JOK
P A 01.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.
41 Pemenue skcriepuMeHTaIBHBIX bubnuoreka [IOK
3a7a4 no teme «BaxHeiue 06.02.2024 | https://m.edso00.ru/00ae0bf2

HEMCETAJJIbI U UX COCOUHCHU S
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KonTtposneHas padota Ne3 mo teme

bubmuoreka [JOK

42 B 7
(BWIHCHITHE HEMETAILIBT I HX 08.02.2024 | https://m.edsoo.ru/00ae0el8
COETMHEHU S
OO01as XxapakTepucTUKa
XUMHYECKAX DJIEMEHTOB —

43 METaJIJI0B. MeTaliueckas CBsI3b U bubmmoreka [{OK
MeTaJuTn4YecKast KpUCTaTNIecKast 13.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METAJIJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.

44 DNEKTPOXUMHUECKUN DS bubmorexa HOK

p . P 15.02.2024 | https://m.edsoo.ru/00ael156
HaIpsHDKEHUN METaJlIOB
O61ue crnocoObl NOTy4YeHUS
MmeTtawIoB. CruiaBel. Beruncienus
45 10 YPaBHEHUSIM XUMHUYECKUX bubmorexa LOK
p . 20.02.2024 | https://m.edso0.ru/00ael1156
peaKuii, €CJIi OJJMH U3 PEarecHTOB
COIEPKUT IPUMECH
46 [ToHsaTHE O KOPPO3UU METAILIOB Eubmorexa HOK
pp 22.02.2024 | https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK

47
Llenoureie MeTab 27.02.2024 | https://m.edsoo.ru/00ael14b?2

48 OKcubl ¥ THAPOKCU/IBI HATPUS U bubnnoreka [JOK
Kanus 29.02.2024 | https://m.edsoo.ru/00ael4b?2

49 IlenoyHO3EeMEIBbHBIE METAJIbI — bubmuoreka [JOK
KaJIbIIM¥ U MarHui 05.03.2024 | https://m.edsoo.ru/00ael5e8

50 Baxxneime coeqUHEHUS KaJIbIUS bubmiorexa LOK

s t 07.03.2024 | https://m.edsoo.ru/00ael5e8
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O0001IEeHUE U CUCTEMATU3ALIUS

°1 3HAHUM 12.03.2024
52 JKécTkocTh BOJIBI M CIIOCOOBI €€ bubmmoreka [{OK
yCTpaHEHUS 14.03.2024 | https://m.edso0.ru/00ae1886
[IpakTuaeckast padora Ne 6 o
53 TCII)VIG "}KéCTKocI")rb BOJIBI U METOIbI bubnmorexa LHOK
R " 19.03.2024 | https://m.edso0o.ru/00aelae8
e€ ycTpaHeHus
. bubnuoreka [JOK
>4 AroMHHHi 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
THIIPOKCHA 02.04.2024 | https://m.edsoo.ru/00aelc64
bu6moreka [IOK
5 Keneso 04.04.2024 | https://m.edsoo.ru/00aeld86
57 OKcuapl, THAPOKCUABI U COTTU bubnuoreka [JOK
xenesa (I) u xenesa (I11) 09.04.2024 | https://m.edsoo.ru/00ae35e6
58 O60011eHre U cucTeMaTru3alus
3HaAHUH 11.04.2024
[IpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHBIX bubnuoreka [JOK
3a7a4 1o teMe «BaxHeimme 16.04.2024 | https://m.edsoo.ru/00ae3de8
METaJTbl U UX COCUHEHUS
Boruncnenus o ypaBHEHUSIM
XUMHYECKUX PEaKLUi, eClid OJIUH
50 W3 pEareHToB J1aH B U30BITKE WU bubnunoreka [JOK
COJIEP’KUT IpUMeECH. Beruncienus 18.04.2024 | https://m.edso0.ru/00ae1750

MAacCOBOM JIOJIM BBIXOJa IPOIYKTA
peaxiuu



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
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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O0001IEeHUE U CUCTEMATU3ALIUS

3HAHUM 23.04.2024
KonTtposnsHas padota Ne4 mo tTeme
62 «Baxuenme MeTauibl 1 UX 1 95.04.2024
COCITMHEHUSD)
63 BemectBa u maTepuansl B 1 bubnuoreka [JOK
TTOBCE/THEBHOM JKH3HU YEIOBEKA 30.04.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE 1 bubnuoreka [JOK
OKpYKArOIEeH Cpe/Ibl 02.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B pemreHnn 1 bubnuoreka [IOK
HKOJIOTUIECKUX MTPOOIIEM 07.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cUCTEeMaTH3aIHsI 3HAHUI 09.05.2024 | https://m.edsoo.ru/00ae0dOa
67 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CUCTEMAaTH3aIsA 3HAHUHI 14.05.2024 | https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
CUCTEMATHU3aIUA 3HAHUHI 16.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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 «IIpocsemienue

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

Xumus,8 knacce/I'abpuensu O.C.,OctpoymoB U.I'.,Cnagkos C.A., AKITMOHEPHOE
obmectBo"M3aatenscTBo "[Ipocrenienue”

Xumus,9 knacce/I'abpuensu O.C.,OctpoymoB N.I'.,CnankoB C.A.,AKIIHOHEPHOE

obmectBo "U3matenscTBo "lIpocBemnienue".

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Xumusi:ypoku B 8 kiacce:nmocodue nis yautens/H.H.I'apa

Xumus:ypoku B 9 kiace:mocodue mis yautenss/H.H.I"apa

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

https://school-collection.edu.ru

http://fcior/edu.ru

http://college.ru.himiya/






