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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 0011ero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yldbTaTaM OCBOEHUS OCHOBHOM
0o0pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO 00IIero 00pa3oBaHusl, MPEICTaABICHHBIX
B ®I'OC 00O, a Taxxe Ha OCHOBE (pesrepasibHOM paboueil MporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHIEMIMHM TMpenojaBaHusi ydyeOHOro mpeamera «XuMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu Aa€T MpENCTaBICHHE O IEeNsIX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PaA3BUTHUS OOYYAIOIIMXCS CPEACTBAMH y4eOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTenbHOe MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBACT pacOpeAeIeHUe €ro Mo KilaccaM U CTPYKTYpUpPOBAHUE IO
pazienaM M TeMaM MPOrPaMMbl IO XHMHUHU, OMPEIETSCT KOJUYECTBCHHBIC H
KaueCTBCHHBIC XapaKTEePUCTUKHU CoZIepKaHus, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh W3YUYEHUS] XUMHUU C YYETOM MEKIPEIMETHBIX U BHYTPHU
MPEAMETHBIX CBS3€H, JIOTMKU Y4eOHOro Tmpoliecca, BO3PACTHBIX OCOOCHHOCTEH
00ydJaromuxcs, onpeessseT BO3MOKHOCTH MpeaMeTa JjIs peaau3aiui TpeOoBaHuN
K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 0OOpa3oBaTeIbHOM MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKKe TpeOOBaHUI K pe3ysbTaTamM OOydeHHs
XUMHU Ha YpOBHE IIeJied HM3y4YeHHs MpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIBHON  JESATENIbHOCTH  OOYydYarlIerocss IO OCBOEHHUIO  y4eOHOTO
COJZIEpKaHUSI.

3HaHWE XHWMHUU CIY)KUT OCHOBOM [UIsi (OPMHUPOBAHUS MUPOBO33PEHHUS
oOy4aromierocsi, ero MpejCcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJiib UrparoT (QopMUpYEMble XHMHUEH MPEICTaBICHUS O B3aUMOIIPEBPAIICHHIX
SHEPrurd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUs Tiao0aibHBIX
npoOJjieM yCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTHUUSCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIOCOOCTBYET  pealiM3aliii  BO3MOXXHOCTEW  JUIT  CaMOpasBUTHA U
dbopMupoBaHUs KYJIbTYPhI TUIYHOCTH, €€ 00I1IeH U G YHKIIMOHAIIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEU
OoOydJalIuXCcsi, HABBIKOB HMX CAMOCTOSITENILHOM  y4eOHOW  JesTeNbHOCTH,
AKCHEPUMEHTAJIBHBIX M MCCIEIOBATEILCKUX YMEHUW, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM KMU3HM, TaK U B IPO(HECCHOHATHLHOM ACSTEIEHOCTH,

3HAKOMUT CO CHEUU(PUKONW HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsSI1a HA €UHCTBO MPUPOABI U YEJIOBEKA, SABIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOLIUXCS;



crocoOCTByeT (HOPMUPOBAHHIO IIEHHOCTHOT'O OTHOIICHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B SKOJIOTMYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHUM XUMUU O0ECHEeUMBAIOTCS CHEUU(UKOIM
colepkaHusi  ydyeOHOro  mpeameTa, KOTOpBI  SBISETCS  MEJaroru4yecku
aJanTUPOBAHHBIM OTpa)keHUEeM 0a30BOM HayKH XMMHUM Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYEeCKOM XUMHUHM U HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX TOHSITHHN
OpraHNYeCcKOM XUMUU.

CtpykTypa coiepkaHus MPOrpaMMbl MO XUMHUHM CHOPMHpPOBAHA HA OCHOBE
CUCTEMHOro monaxona k e€ uzyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MNOHSTHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUN O XUMHUYECKON
peakuuu. OOe OTH CUCTEMBl CTPYKTYPHO OPTraHM30BaHbl 1O MPHUHIIMITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHHI Ha OCHOBE TEOPETHUECKHUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona JI. I. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMMHH;

— YUYEHHUSI O CTPOCHUH aTOMa U XUMHYECKOM CBA3U;

— TMpeACTaBICHUN 00 DSIEKTPOJMTUYECKONW JUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUS pAacCMATPUBAIOTCA HAa OCHOBE SMIIUPUYECKH
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJHOTO
YPOBHS K IPYrOMY, BBITIONHSAS (PYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHMSI CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEHN MPAKTUYECKOT0 IPUMEHEHHUSI U MTOTYyUYEHHS N3y4aeMbIX
BELIECTB.

OcBoeHue mporpaMMbl IO XHMHUU  CIHOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABICHUS] O XUMAYECKOW COCTABIISAIOIIECH HAYYHOU KapTHUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPUPO/IbI, IECHHOCTHOTO OTHOIIEHMS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUS B Hayke. M3yueHHe XMMUU MPOUCXOAUT C IMPUBICUCHHEM 3HAHUU W3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Oxpyxawomuid mup», «buonorus. 5—7
Kiacce» U «dusuka. 7 Kinacey.

[Ipy w3ydyeHWH XUMHH TPOUCXOAUT (POPMUPOBAHHWE 3HAHUN OCHOB
XUMHYECKOM HayKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JeSATENbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphI. 3a1a4a
y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHUI, 3aKOHOB U TEOPETUUECKUX MOJ0KEHUH, JOCTYITHBIX
0000IIEeHNIT MHUPOBO33PEHUYECKOI0 XapakTepa, S3blka HAyKd, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS TPH M3YYCHUH BEIIECCTB U XUMHUYCCKUX PEAKIUH, B
dbopMHUpPOBAaHUY U PA3BUTHH MO3HABATEIHLHBIX YMEHHUIA U UX IPUMEHEHUHU B y4eOHO-
MO3HABATEIBbHON M Y4eOHO-UCCIIEI0BATEIbCKON 1€ATEIbHOCTH, OCBOCHUU MPABHII
0e30macHOro o0paInieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKe LI, KaK:

— (GOopMHpOBaHNWE WHTEIUICKTYAIBHO pa3BUTOW JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSATEILHOMY MPHUHATHIO PEIICHUM,
CIIOCOOHOM aIalTHPOBATHC K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

— HampaBIIEHHOCTh OOydYeHHsT Ha CHCTEMaTHYeCKOe MPHOOIICHUE
oOydJarImmXxcss K CaMOCTOSTEIbHOW TO3HABATEIBHON JCATCIBHOCTH, HAYYHBIM
METOJIaM TTO3HAHMS, (POPMUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH,

— o0ecrieueHne yCciIoBUM, CIOCOOCTBYIONMIUX MPUOOPETEHUIO O0yJAOIITUMHUCS
OIbITAa Pa3HOOOPA3HOW JEATCILHOCTH, IO3HAHHMS M CaMOIIO3HAHWS, KIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIIMH), UMEIONIUX YHHUBEPCAJIBbHOS 3HAYCHUE IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (¢dopmupoBaHue o0OmICH (QYHKIMOHAILHOH M  ECTECTBCHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJIE YMEHUW OOBSICHATH M OIEHUBATH SIBJICHUSA
OKPYXAaIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJYYEHHBIC NMPU H3YYECHUU
XUMHH, TPUMEHATh UX MPHU PEIICHUU MPOOJIeM B MOBCEIHEBHON KU3HU U TPYIOBOM
TS TeNbHOCTH;

— (¢opMupoBaHHE Yy OOyYarolUMXCS TYMAaHUCTUYECKUX OTHOIICHUMH,
NOHUMAHMS 1EHHOCTH XMMHYECKUX 3HAHUU [ BBIPAOOTKH DKOJIOTHYECKH
1IeJIeCO00pa3HOro TMOBEACHUS B OBITY WU TPYIOBOM JEATEIBHOCTH B IEIAX
COXpPaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBALIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(Uis M HAMPABICHHOCTH JaTbHEHIIETO
o0yJeHUsI.

OO611ee 4rcio YacoB, OTBEAEHHBIX IS M3YUYEHUSI XUMHUH Ha YPOBHE OCHOBHOTO
obmero oOpasoBanus, coctaBiuser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKUE OHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena w BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeToAax Mo3HaHUS B XUMHUHU. UMCTHIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHThl. CHUMBOJIBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0XKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumuueckas ¢popmyia. BaieHTHOCT, aTOMOB XUMUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAsA aToMHasi Macca. OTHOCUTENbHAS
MoOJIEKyJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COEAUHECHUH.

KomnuecTBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJTMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IWHHUI] BemiecTtBa. Pacuérel 1o dopmynam
XUMHUYECKUX COCTUHEHMUIA.

OuU3NYECKUEe U XUMUYECKHUE SIBJICHUS. XUMUYECKas peakuus U €€ MpU3HAKHU.
3aKOH COXpaHEHMsI MacChl BellecTB. XuMuueckue ypaBHeHusa. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeqMHEHUS, Pa3JIOKEHUs, 3aMeIlIeHNsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamu oOpamieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUEHHUE U OIHMCAHHE
¢uznuecknux CBOMCTB 0Opa3lOB HEOPTaHMYECKHX BEIIECTB, HaOI0/IeHHe
¢usznueckux (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlMs BOJbI) U XUMHYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasliokKeHue caxapa,
B3aMMOJICHCTBUE CEPHOUM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUe THUAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, JUCTHILIIAIMUSA, XpoMaTorpadusi, MpoOBEJCHUE OUYUCTKH TTOBAPEHHOU
comu, HaOMIOJEHWE W  ONHWCAaHME  PEe3yJbTaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3[JaHUE MOJEJIEN MOJICKYII
(IIapOCTEPIKHEBBIX ).

Ba:xHeiilue npeacTaBuTe M HEOPraHMYECKUX BElIeCTB

Bo3nyx — cMech ra3zoB. CoctaB Bo3ayxa. Kucinopoa — 371€eMEHT U MPOCTOE
BemecTBO. Haxoxmenue kucimopoma B Tpupoje, (Pu3Wdyeckne M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucinopoaa. CrocoObl
MOJIyYEHHUsT KHCJIOpoJa B Ja0OpaTopud U MNPOMBINIIEHHOCTU. Kpyroopot
KHciopoa B mpupoje. O30H — alioTponHas MOAU(pUKAIUS KUCIOPOaa.



TeroBoit >P(GEeKT XUMUYECKON pPEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHWS,
DK30- M JHAOTEPMHUUYECKUE pPEAKIUU. TOIUIMBO: yroib M METAaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxkaenne Bogopoaa B Ipupoe,
dbu3nYecKre 1 XUMUUECKUE CBOMCTBA, MPUMEHEHHE, ClTOCOObI moaydeHus. KucioTsl
U COJIH.

MounsipHblilt 00bEM ra3oB. PacyéTsl 0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOAbL. Boma kak pactBoputelib. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoOJie U B )KU3HU 4yesioBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanus neopranuueckux coenmuenuil. Oxcunbl. Kiaccudukanus
OKCHJOB: coyieoOpa3syromiyie  (OCHOBHBIEC, KHUCJIOTHbIE, aM(dOTEepHbIE) W
HecoseoOpasyromue. Homenknatypa okcumoB. @Puznyeckue M XUMUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. PuU3NUECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duznueckue u
XUMHYECKHE CBOMCTBa KHUCJIOT. Psn aktuBHoctn MetauioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenkiarypa coneil. @U3NYeCKue U XMMHYECKHE CBOMCTBA COJICH.
[Tomyuenue comneil.

I'eneTnyeckas cBsA3b MEXAY KJIaCCAMU HEOPTAHUYECKUX COCTMHEHUIA.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEEIICHUE COAEPKAHUS KUCIOPOa B BO3yXE, MOIYyUYEHHE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCIOpOjaa, HabIoIeHne
B3aUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHS W
MpeKpaiieHus: TopeHus (Imokapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB U OTHCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOWMpaHUE, pACIIO3HABAHME W W3y4YEHUE CBOICTB
BOJIOpoJa (ropeHue), B3auMoierictTsue Bogopoaa ¢ okcuaoM meau (II) (Bo3moxHO
MCIIOJIb30BaHUE BUEOMATEPUAIOB), HAOII0AeHUE 00PA3IIOB BEIIECTB KOJIMUYECTBOM
1 ™Momb, wuccneaoBaHWE OCOOCHHOCTEH PACTBOPEHHsI BEIIECTB C PAa3IHMYHON
PacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOM JOJIEM
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJbI C MeTaulaMU (HATpUEM U
KaJbliieM) (BO3MOXKHO HCIIOJIb30BAHUE  BHJIEOMATEPUATIOB), HUCCJIEIOBaHUE
00pa3IloB HEOPTraHUYECKUX BELIECTB PA3IMYHbBIX KJIACCOB, HAOIOICHIUE N3MEHEHUS
OKpAaCKy UHAUKATOPOB B pACTBOPAX KUCIIOT U LIEJIOYEN, U3YUYCHUE B3AUMOICUCTBHS



okcuna meau (II) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METAJNIAMH, PEaKIUi
HEWTpaIu3aluy, IOJYyYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOIO
MeTajljia APYruM U3 pacTBOpa COJM, PEIICHUE IKCIIEPUMEHTANIBHBIX 3a7a4 110 TEME
«BakHeHIue Kiacchl HEOPraHUYECKUX COCUHECHUI.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKUX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aToMoB. XUMHYECKAsi CBA3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie TOMBITKH KJAacCU(UKALMU XUMHUYECKUX djeMeHToB. [lonarue o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMENbHbIE METaJUIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPbIe 00pa3yloT aM(OTEPHBIE OKCHJIbI
Y TUIPOKCUJIBI.

[lepuoanyeckuii 3akoH. [leproanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. KopotkonepuoaHnas u anmuuHonepuogHas gopmel [lepruoanueckoi

cucteMbl xuMuueckux saeMeHtoB . M. MenneneeBa. Ilepuoasl M rpymIibl.
@uU3NYECKU CMBICT MOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHHe
ANEKTPOHHBIX ~ 000J0ueKk atoMoB TMepBbiX 20 XUMHUYECKMX  DJIEMEHTOB
Ilepuonnueckon cucremsl JI. M. MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO
3JIEMEHTA 110 ero nojoxenuto B [lepuoanueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajnyca aTOMOB XUMHUUYECKUX JJIIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue [lepuoguueckoro 3akoHa u [leproanueckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB [JI1 Pa3BUTHs Hayku W mnpaktuku. [[. . MeHueneeB — yd€HbIN H
IrpakIaHUH.

Xumunueckass cBs3b. KoBaneHTHass (HOJIsipHAasT W HEMOJISIpHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIoOHHAas CBA3b.

Crenenp  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouiecchbl OKUCIEHUS U BOCCTaHOBIEHUS. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuit IKcnepumenm:

u3ydyeHue oOpas3IOoB BELIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJEHCTBUE
TUAPOKCHAA LHMHKA C pPAacTBOPAMM KHCIOT M IIEJIOYEH, INPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOLIUX  NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmubnie ceazu

Peanuzamus MeXnpeaMeTHbIX CBA3CH NpU M3YYEHHMM XMMHUHM B & Kiacce
OCYILIECTBIISIETCSI 4€pe3 MCHOJIb30BAHHE KaK OOIIMX €CTECTBEHHO--Hay4YHBIX
MOHATUM, TaK U MOHATHM, SBISIIOIIMXCS CUCTEMHBIMH JJIs1 OTJIEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKIIA.



OO01muMe ecTecCTBEHHO--HAy4YHbI€ MOHATHSA: HAY4YHbIN (akT, runoresa, TEOpus,
3aKOH, AaHallu3, CHUHTE3, Kiaccudukanusi, MNEepUOJUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHHUE, MOJIENb, SIBJICHHUE.

®duszrka: MaTepus, aTOM, FIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, U30TOMbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, SJEKTPUYECKUN 3apsAll, BEUIECTBO, TENI0, 00BEM,
arperaTHO€ COCTOSIHME BEIECTBa, Ta3, (U3NYECKHE BEJIWYUHBIL, E€JUHULBI
MU3MEPEHUS, KOCMOC, IUIaHETHI, 3BE311bI, CONMHIE.

buonorus: ¢otocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, rugpochepa, MUHEpaIbI, TOPHBIE TOPOABI, IOJIE3HbIE
HCKOINIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKasi peaKiust

[lepuonuueckuii 3akoH. [leprnonuueckasi cucteMa XUMUYECKUX JIEMEHTOB /.
N. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHs, KAIBLIUS U X COCTMHEHUM
B COOTBETCTBMM C TIOJIO)KEHMEM »djeMeHTOB B Ilepuoaudeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BHJIbI XUMHUYECKOW CBS3U. THIBI KPUCTATTMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALNIMYECKON PEIIETKUA U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K Pa3IWYHbIM KjaccaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMu4ecKux peakiuuid Mo pa3InyHbIM pU3HAKaM (110 YUCITY
M COCTaBy YYACTBYIOIIMX B pPEaKIUU BEIIECTB, MO TeIIoBOMYy 3(dekry, 1o
U3MEHECHHIO CTETICHEW OKUCICHUS XUMHUYECKHX DJIEMEHTOB, IO 00paTUMOCTH, IO
YYacTHIO KaTaau3aTropa). DK30- U SHJIOTEPMUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHUS.

[lonsitue o ckopocTH xumudeckoil peaknuu. [loHsTHE 00 00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX M IeTepOreHHBIX
peakuusx. [lonstue o xkarammse. [IoHsTHe 0 XUMHYecKOM paBHOBecuU. DaKTOPHI,
BIUAIOIIME HA CKOPOCTb XHMHMUYECKONW pPEAaKUUH U IOJIOKEHUE XUMHUYECKOIO

PaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue YpaBHEHUU

OKHUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCIOJb30BaHHEM  MeETOJa
3JIEKTPOHHOTO OajaHca.



Teopust ANEKTPOIUTUUECKON TUCCOUHUALMHU. DIIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M [IHCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. Ctenens auccounannu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoWcTBa KHCIOT,
OCHOBAHUM U COJIEW B CBETE MPEJICTABICHUN 00 3JIEKTPOIUTUUECKON THCCOUALIUU.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuii IKCnepumMenm:

O03HAKOMJICHHME C MOJEISMH KPHUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB M HEMeTauloB (rpadura W anmasza), CJIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UcCaeOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, HCCJIEIOBAHHUE  AJIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MTpoliecca AUCCOLMALIMK KUCIIOT, IIeJIoUei 1 cosieit (BO3ZMOXKHO
UCITOJIb30BAHUE BHUJIEO MaTEpPHUAlOB), MPOBEIAEHUE OIBITOB, WIIIOCTPUPYIOLIAX
NpU3HAKU TPOTEKAaHUS peakluii HOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHE BObI), OIBITOB, WUIIOCTPUPYIOMIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii (TOpEeHHE, pEeaKkluu pa3aoKeHus,
COCIMHEHHUS), PpACIIO3HABAHME  HEOPraHWYECKHUX  BEIIECTB C  IOMOIIbBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajibl 4 MX cOeIMHEHUS

OO6mast xapakTepucTuka TraloreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHUYECKUE CBOMCTBA HAa MPUMEPE XJIOpa (B3aUMOAECHCTBHE
C MeTaJUlaMH, HEMeTaJlaMH, Iesnodamu). XiopoBoaopon. ConsiHas KUCIOTa,
XUMHUYECKHE CBOWCTBA, IMIOJIydeHWE, NpuMeHeHue. [JlelictBue xjopa H
XJIOPOBOJIOPOJA HA OPTaHU3M YesoBeKa. BaxkHelre Xa0puapl U UX HAXO0KICHUE B
IpUpPOJIE.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpOESHUS
aTOMOB, XapaKTepHble cTeleHu okuciaeHuss. CTpoeHue U (QU3UUECKHe CBOMCTBA
MPOCTBIX BELIECTB — KMCIOPOJa U CePbl. AJUIOTPONHbIE MOAU(PUKALIUU KHCIOPOIa
U cepbl. XUMHYeckue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHE, (U3NYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, GU3NIECKUE U XUMUYECKHUE CBOMCTBA (O0IIMe KaK MPEICTaBUTEIS
KJlacca KHCJIOT M crnenuduueckue). XUMHUECKUE pPEaklnu, JeKallde B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOJy4eHUs: CepHOM KuciaoTel. I[IpuMeHenune cepHoi
kuciaoTel. COJM CEepHOM KHUCIIOTHI, KayeCTBEHHAs peaklus Ha Cylab(ar-HoH.
Haxoxnenue cepbel m €€ COCOWHEHUM B MNpUPOJAE. XHUMHUUYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpellbl COCOUHEHUSMU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALLECHUS.



OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PacCHpOCTPaHEHHUE B MPUPO/IE,
dbuznueckue U XumMudeckue ceorictra. KpyroBopot a3ora B npupoje. AMMHUAK, €ro
dbu3nYecKue U XMMHUUYECKUE CBOMCTBA, MOJydeHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKue U XUMUYECKUE CBOIMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJOTa, €€ MoiydeHue, (pu3nueckue M XUMHUYECKHUE
cBolcTBa (0OIIME€ KaK TMPENCTaBUTENS Kjlacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHuEe HUTPATOB U COJIEH AMMOHHUS B KAUE€CTBE MUHEPAJIbHBIX yI0OpEHU.
XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIEH cpe/ibl COeIMHEHUSIMH a30Ta (KUCIOTHbBIE
JOKIU, 3arps3HEeHuEe BO37yXa, MOYBBl U BOA0EMOB). dDocdop, amIoTponHbIe
monudukanuu dochopa, puznueckre U xumuueckue cpoiictBa. Okcup docdopa
(V) u dochopHnast kuciora, puznueckue U XMMHUYECKHE CBOWCTBA, MOJyUYEHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATbHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIIEHUS. YTIEPO/l, AJUIOTPOIHbIE MOAUDUKAIIIH,
pacnpocTpaHeHue B MpHUpoje, PU3NUECKHe U XUMHUUYECKHE CBOMCTBA. AcopOIus.
Kpyrosopor yrimepona B mnpupoxae. Oxcuasl yriiepona, uxX (U3MYECKUE U
XUMUYECKHE CBOMCTBA, JICHCTBME HAa IKUBBIE OPraHU3MbI, TIOJIyYCHUE W
NpUMEHEeHHe. DKOJIOTHUeCKHe MpoOJeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (I1V),
rUnoTe3a TI00aTbHOTO MOTEIUICHUS KIMMaTa, MapHUKOBBIA 3(dekT. YroiapHas
KaciaoTa U e€ coiu, UX (U3UYECKHe M XUMHUYECKHE CBOICTBA, MOJIy4YEeHUE U
npuMmeHenne. KadecTBeHHass peakuuss Ha KapOoHar-uoHbl. Mcnons3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHbBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COSTUHEHUAX
yriaepozaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STAHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHbie HMCTOYHUKU YIIIEBOAOPOAOB (Yyrojb, NPUPOAHBIA Ta3, He)Tb),
IPOJIYKTHl HX TMepepadoTku (OCH3WH), WX pOJIb B OBITY M MPOMBIILICHHOCTH.
[TonsiTHe 0 OMONOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, OelKax, yrieBojgax — U ux
poii B OKU3HHU 4YEJOBEKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckne ©u XUMHYECKHE CBOICTBA, TMOJIYYCHHE W
npumeHeHue. CoeTMHEHMs KpeMHUs B pupoae. OOmue npeacTaBieHus: 00 OKCUIe
kpemHaus (IV) m xpemaneBoii kuciaore. CHIMKATHI, UX HCIIOJIb30BaHUC B OBITY, B
MPOMBIIIJIEHHOCTU. BakHeilne cTpouTelbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, Xene300eToH. IIpobiieMbl ©€30macHOTO  MCITOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAIIOB B MOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3li0B HEOPraHMYECKUX BEILIECTB, CBOWCTB COJISIHOW KHCIIOTHI,
MIPOBEJICHNE KAaUECTBEHHbBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOICHUE TIPU3HAKOB



WX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHUE U XUMHUUYECKHUE CBOMCTBA
rajjoreHOB M HUX COCJUHEHHN (BO3MOXKHO UCIIOJNIB30BAaHUE BHUACOMATEPHAIIOB),
03HAaKOMJICHHE ¢ 00pa3iiaMu XJIOPUIA0B (FaJOT€HHUI0B), 03HAKOMJICHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO HCIIOJIB30BaHUE BUJIEOMATEPUAIIOB),
HaOJII0/IeHNEe TIpoliecca OOYTIMBaHUs caxapa 1moji ACHCTBUEM KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCIIOThI, U3yUYEHUE XUMHUECKUX CBOWCTB pa30aBIE€HHON CEPHON KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peaKIMu Ha CyJib(paT-uoOH U HaOIIOAeHUE MpU3HaKa e¢
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMM a3oTa, (ochopa u ux
coeIMHEeHNH (BO3MOXKHO HCMOJB30BaHNE BUACOMATEPHAIOB), 00pa3liaMu a30THBIX
u docopHBIX yT0OpEeHUH, TONydyeHrne, cOOMpaHue, pacrio3HaBaHUE W M3Yy4YCHUE
CBOWCTB aMMHaKa, MNPOBEIACHHUE KAYECTBEHHBIX pEAKIIMI HAa HOH aMMOHHUS H
dochar-uoH U U3ydEeHHWE TPU3HAKOB HUX TNPOTEKAHUs, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCIJIOTHI C MEIbI0 (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEpUAIOB), M3yYCHHE MOJEJeH KPUCTAUNIMUECKUX PEHIETOK aMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM ancopOIUu pacTBOPEHHBIX
BEILIECTB AKTHUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOrasa, MOJYYEHHUE,
cobupaHue, pacrio3HaBaHUE W M3YyYCHUE CBOMCTB YIJIEKHCIIOrO Tasa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U M3yUYCHHE MPU3HAKOB HX
MPOTEKAHUS, O3HAKOMJICHWE C NPOAYKIHMEH CUIMKATHOM IPOMBIIUICHHOCTH,
pEllIeHUE SKCIEPUMEHTANIBHBIX 3aJad Mo TeMme «BakHelline HeMeTauibl M HUX
COCIUHEHUSI.

MeTtajuibl 4 MX COeIMHEHMS

OO6mras xapakTepUCTUKa XMMUYECKHX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHHH
ux nonoxeHuss B Ilepumoguueckont cucremMe xXumuyeckux osiaemeHtoB JI. .
MenpeneeBa u ctpoeHus atomoB. CTpoeHre MeTauioB. MeTaninuueckasl CBA3b U
METAIMYECKasi  KPUCTAUIMYECKAas  pemeTka.  DJIEKTPOXUMUYECKUM  pAan
HaIpsDKEHUH MeTauioB. U3nueckue U XUMHYECKHE CBOMCTBA MeTaiuioB. OOmue
criocoObl TIONTydeHHs MeTauioB. [lOHATHE O KOPpPO3MHM METAaIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX 0T Koppo3uu. CriiaBel (CTajlb, YyT'yH, TIOPATIOMUHIHN, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenoynble MeTaIUIBI: TOJOKEHHE B llepruoamyeckor cucteMe XUMHUYECKHX
snementoB JI. M. MenpaeneeBa, CTpoeHHME HMX aTOMOB, HaXOXJIEHUE B MPHUPOE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIIbI U
TUJAPOKCUABI HATpus MW Kanus. IIpuMeHeHue IIEIOYHBIX METAIOB U MX
COEMHEHH.

[[lenoyHO3eMeNnbHBIE METAUIbl MAarHuid W KaJblMK: TOJOXEHHE B
[Tepunoauueckoil cucreme xumuueckux 3yeMeHToB . 1. MenaeneeBa, CTpoeHHE UX
aTOMOB, HaxXoOXJeHue B nmpupoje. dusnyeckre 1 XUMUYECKUE CBOMCTBA MarHus U



Kaybliusl. BaxxHeiine coeiuHeHns! Kanbius (OKCUT, THAPOKCH, CONH). JKECTKOCTH
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

ANOMUHME: NIOJIO)KEeHUE B [leproanyueckoi CUCTEME XUMHUYECKHUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoanyeckoil cucteMe XuMHUECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpoeHME aroMa, HaxoxzaeHue B Inpupone. duszuueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCH b, THAPOKCUIBI U coiu xkene3a (1) u xenesa
(IIT), ux cocraB, CBOIMCTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB M CIUIaBOB, WX (PU3MUECKUMHU
CBOMCTBaMH, U3Y4YEHHE  pE3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHAIOB), OCOOCHHOCTEW B3aMMOJCUCTBHUS OKCHJA
KaJblIUsl W HATpusi ¢ BOJOM (BO3MOXKHO HCIOJB30BaHUE BHJICOMATEPHAIIOB),
UCCIIeIOBAaHUE CBOMCTB >KECTKOM BOJIbI, MPOIECCAa TOPEHUS Keje3a B KUCIOPOJIE
(BO3MOXKHO  KCIIOJIb30BAHUE  BUJICOMATEPHUANIOB), TMPU3HAKOB  IMPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMi Ha MOHBI: MarHUs, KaJbILIKs, aTFOMUHNS, ITUHKa, xkere3a (11)
u xene3a (III), menu (II), HaGmromEeHWEe W OMHCAHUE TPOIECCOB OKpAITUBAHUS
IUITAaMEHW MOHAaMU HATpUsl, KaJIus W Kaldblus (BO3MOXHO WCIIOJb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCUIA ATFOMUHHUS U
TUAPOKCHIA LIMHKA, PELICHUE JKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxuenue
METAJUIbI U UX COCUHEHUS.

XuMHA U OKPYKAKOIIAs cpeaa

BemecTtBa m Marepuasisl B IIOBCEIHEBHOM JKM3HM 4YeJIOBeKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB M XMUMHYECKUX peakuuid B ObITy. [lepBas momoins npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXkKaloIIel cpeabl (MpeaenabHas IO0MyCcTUMAas
KOHIIeHTpanus Beulects, nainee — [I/IK). Ponp xumun B pemieHnn 3KOJIOTMYECKUX
poOIIeM.

Xumuueckuit IKCnepumenm:

U3y4eHre o0pa3lloB MaTepUaoB (CTEKIIO, CIJIaBbl METAJUIOB, MOJUMEPHBIC
MaTtepuaihbl).

Mexcnpeomemmubnie ceazu

Peanuzamus MexnpeaMeTHbIX CBA3CH NpU M3YYEHHMM XMMHHM B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHM, SBIISIOIIMXCS CUCTEMHBIMU JJII OTIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAyYHBINH (DakT, rumoTe3a, 3aKoH,
TEOpHs, aHalW3, CHHTE3, KiIacCU(PUKAIMS, TEPUOANIHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHUE, MOJEIb, SBICHHE, TAPHUKOBBIN
3 PeKT, TEXHOJIOT U, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, dJICKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHUJI, U30TOTIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUYECKHH 3aps, MIPOBOTHUKH,
MOJYPOBOJHUKH, JTUDIIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TeNO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, PaCTBOP, PACTBOPHUMOCTH, KPUCTAJUTMYECKAS
peméTka, CruiaBbl, (U3MYECKHE BEIMYUHBI, CIUHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, ColHIIE.

buonorus: dorocunres, npixanwe, Ouocdepa, dKOCHCTEMa, MHHEPATLHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIILHBIC BEIICCTRA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbI, TOPHBIC TOPOJIbI, TIOJIE3HBIE
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMSA ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOrPAaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHus JOCTUralOTCA B XOJ€ OOy4YeHHs XMMHUU B €AUHCTBE Y4YEOHOW U
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHbIMU W JTYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOllecTBe MpaBWJaMM U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAIOT  TOTOBHOCTH  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOW MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAlUM U
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJBbTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HACJIEIWIO0, TOHMMAaHUSA 3HAYEHUS XUMUUYECKOW HAyKU B KU3HU
COBPEMEHHOT'0 OO0IIEeCTBa, CIOCOOHOCTH BIANETh JAOCTOBEPHOW HHOpMAIHEl o
MEPEIOBbIX JOCTMXKEHUSAX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaIaHCKOT0 BOCIUTAHUS

NPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JIPYyrUX  BUJAX
JESTEIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM JAESITENbHOCTU IpHU
BBIMIOJTHEHUN YYE€OHBIX, TIO3HABATEIbHBIX 3a/1ay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B TIPOIIecce 3TON y4eOHOM 1eITeNbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE MOBEJACHUE M IOCTYNKHA CBOMX TOBAPHUILEW C MO3ULUUU HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTI'0 MO3HAHMS

MHPOBO33PEHUYECKUE MPEACTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH WU COCTABJISIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOABI, B3aHUMOCBS3SIX 4YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIC I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBICHUH,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATENbCKON KYJIBTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl € y4eOHBIMU TEKCTaMHU, CIPaBOYHOU



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa30OBaHMIO, TPOCKTHOW W  HMCCIEIOBATEIIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOyYCHHUS B
JIATbHEUIIIEM;

4) popMupoOBaHHUSI KYJIbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3J0pOBBIM 00pa3 >KW3HHW, OCO3HAHWE ITOCIICICTBHHA H
HENIPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJNIIOZICHUs TMpaBwil OE30MAaCHOCTH TIpU  OOpallleHUH ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTHUYESCKOMY M3YyUCHHUIO TPOodecCcuii U Tpyaa pa3IiuyHOro poja,
YBOXCHHE K TPYAY M PE3yJIbTaTaM TPYIOBOM JESITCILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX 3HAHMA 10 XHMHH, OCO3HAHHBIM  BBIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJTODKCHHS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIICCTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCUOHAIBHON NESITEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOTHYECKOTr0 BOCITUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOUHUKY KUZHU
Ha 3emile, OCHOBE €€ CYIEeCTBOBAaHMS, MOHUMAaHHE IIEHHOCTU 3J0pPOBOTO U
Oe3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy M TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
IpaBMJI 0€30MACHOTO MOBEJCHUS MPH pab0Te C BEMIECTBAMH, a TAKXKE B CUTYaIHSIX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUHU XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBl, OCO3HAHHS TJ00AIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell MX peHIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIHbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATbBI

B cocraBe wMmeTampeaMeTHBIX pE3yJAbTATOB BBLICIAIOT 3HAYUMBIC IS
dbopMupoOBaHUS MUPOBO33PEHUS O0IICHAYIHBIC TOHATHS (3aKOH, TEOPHS, TPUHIINTI,
rurnore3a, (QakT, CHUCTEMa, TPOIECC, OJKCIEPUMEHT | JPYroe.), KOTOpbIe
WCITIOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YUYEOHBIX MPEAMETaX W IMO3BOJSIOT Ha
OCHOBE 3HAHWW W3 ITHX MPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE 0OECcHeunBarOT (QOopMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHHUPOBAaHUIO M OCYIIECTBICHUIO Y4eOHOU
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble JiornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUM
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpPHBIC
NPU3HAKH, YCTAHABIMBATH B3aUMOCBSA3b C JAPYTMMHU TOHSITHUSMH), HCIOIL30BaTh
MOHSTHUS JJ1s1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMPATh OCHOBAHUS U
KpUTEpUU sl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEaKIIHi,
yCTaHABIIMBATh MPUUYMHHO-CJIEJCTBEHHBIC CBSI3M MEXKIYy OOBEKTaMH HW3Y4YEHHS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, JICAYKTUBHBIE, 10 aHAJIOTHUN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpolleCCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTa), XUMHYeckas ¢GopMmylia W ypaBHEHHUE
XUMHYECKOW peakiuy — MpU pEHIeHUH Y4yeOHO-TI03HABATEeNbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX TPEJICTABICHUN BBIABIATH U XapaKT€pPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEICTBEHHBIE CBS3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBble ucciaeaoBaTe/LCKHe AeHCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAU€CTBE OCHOBBI /ISl (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE
NIPABIJIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpEeTeHHEe ONbITa MO IJIAHWPOBAHUIO, OpPraHU3allUd U TIPOBEJCHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaO0momaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yNbTat, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO ONBITA, UCCIIECIOBAHUS, COCTABISTh OTUET
0 MpojeraHHol padorte.

Pab6ora ¢ unopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HWHGHOPMAIHIO
Pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, MOTYIaEMYI0 U3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JUTEpaTypa XHUMHUYECKOIO COJIEpXKAHHUS, CIPaBOYHbIC
mocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIIEHWBATh MPOTHBOPECYMUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPHUMEHSITh PA3IUYHbIE METOABl U 3aIpPOChl MPU MOUCKE U OTOOpe
uH(OpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJi1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEEIEHHOr0 TUIIA, TPUOOPETEHUE OMbITA B
0o0JaCTM  UCHOJIb30BAHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJIEHUE KYJIbTYPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaydl HECIO0KHBIMH CXE€MaMH, JuarpaMMamH,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOU W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KomMmyHuKaTHBHBIE yHUBEpCaJIbHbIE YYeOHbIe AeiicTBUS:

YMEHHS 33]]aBaTh BOMPOCHI (B X0JI€ AUATIOTA U (MJIM) TUCKYCCUU) MO CYIIECTBY
oOcyxnaeMoi Tembl, (HOPMYIUPOBaTH CBOM TMPEUIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  IMOJYYEHHbIE  pe3yibTaTbl  MO3HABATEIBHOM
JESTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JellaTh MpPe3eHTAIUI0
PE3YJIbTATOB BBHIMOJHEHUS XMMUUYECKOTO JKCIEepUMeHTa (J1abopaTOpHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO IPOEKTA);

YMEHHUS y4eOHOro COTPYIHHMYECTBAa CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIBCKOM  NIESITENIBHOCTH  IPU  PEIICHUHU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COIJIACOBAHMUS
no3unui (00CyXJeHns, OOMEH MHEHHUSMH, «MO3TOBBIE MITYPMbI», KOOPIWHALIUS
COBMECTHBIX JECHCTBHI, OINpEIeJIeHUEe KPUTEPHEB IO OIEHKE KauyecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerysiTuBHbIC YHHBepCaJibHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITEIbHO ONPENENATh UENU JESITEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIWMOCTH KOPPEKTUPOBATH CBOIO
JeSITEIBHOCTD, BEIOMpaTh Hanbosee d3(h(PeKTUBHBIE CITOCOOBI pelIeHUsT yUeOHBIX U
II0O3HABATEIBHBIX 3a/Ja4, CaMOCTOSITEIBHO COCTaBJIATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUUA NIPU BBINOJHEHUU 3aJaHUM C Y4YETOM
MOJTyYEHHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJIbTaTa 3asBICHHOM LIE€JIU, YMEHHE
MCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YJbTaTOB [0 OCBOCHHIO 00s3aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHONM paboueil mnporpammon,
BBIICJIAIOT: OCBOCHHbIE OOYYAIOUIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



neucTBuil, crnenudpuyeckue s OpeAMETHOM o0macth  «XuMHS», BUJIBI
NEATENBHOCTA 1O  TOJYYECHUIO HOBOTO  3HAHWS, €ro HWHTEPIPETAlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOJIHAS ), BaJIECHTHOCTb, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi OJIsl XUMUYECKOTO JIEMEHTA B COCAMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasi peakius, Kiaccudukaius peakiuid: peaxiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, PEAKIHUH 3aMEIICHUsl, PEaKInu
oOMeHa, HK30- U SHJIOTEPMUUECKHE PEAKIINH, TEII0BON A (EKT peakiuu,
SIIPO aToMa, DJICKTPOHHBIN CIION aToMa, aTOMHasi OpOUTaIb, palnyC aToMa,
XUMUYECKAs CBSA3b, MOJISIPHAS U HEMOJISIPHAS KOBaJIEHTHAsI CBSI3b, MOHHAs
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOP, MaccoBas JIOJid BEUIECTBA
(poIeHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

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

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBlieHUs QopMyi
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJCHHUS  DBJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBajJeHTHasT W HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbicH Ilepuogmueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJO0XeHUs B Ilepuonnueckor cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepuszoBaTh TaOMMuHY0 ¢opmy Ilepuogndeckoit
CHCTEMBl XMMHMYECKHX DJIEMEHTOB: pa3jIM4yaTh TMOHSTHS  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «lleproguyeckass cucrema Xumudeckux siemeHToB J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB



XUMHYECKUX JIEMEHTOB (COCTaB M 3apsi AIpa, 001ee YUCIIO SJEKTPOHOB U
pacnpesiesIieHue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKUE peaKuu (MO YHUCIY M COCTaBY YYacCTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3D (DEKTyY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM IIPOTEKAHHMSI XUMHUYECKUX NPEBpALICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MAacCOBYIO JIOJII0 XMMHYECKOro 3jeMeHTa Mo (opmyse COeAUHEHHUS,
MacCOBYIO JJOJIIO BEIIECTBA B pACTBOPE, TPOBOJAUTH PACUYETHI 10 YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATH OCHOBHBIE OIEPALUH MBICIUTEIBHON AEATEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTH3aluio, KiIacCUPHUKAIINIO,
BBISIBIICHUE MPUYMHHO--CJIIEJACTBEHHBIX CBSA3EH — [JI1 U3Y4YEHUS CBOMCTB
BEIIECTB W XHMHUYECKMX PpEAKLIHM, ECTECTBEHHO-HAYYHbIE METOMBI
MO3HAHUSI — HAOJIOIEHHE, U3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh MPaBUIIaM MOJIB30BAHUS XUMUYECKOM OCY101 U Ta00paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuwiaM oOOpalleHusi C BelIECTBAMU B
COOTBETCTBHM C HWHCTPYKIMSIMH TIO BBIMOJHEHUIO J1aOOPaTOPHBIX
XUMHYECKUX OTBITOB M0 TOJIYYSHHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(BolOpoZla M KHCIIOpPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNpPEAEIEHHON
MaccOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHHUPOBATH U IMPOBOJHUTH
XUMUYECKHE SKCIIEPUMEHTHI MO PAaClO3HABAaHHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C MIOMOUIbIO MHIUKATOPOB (JJaKMYC, peHONIPTaTenH, METUIOPAHK

U Ipyrue).

K xonmy oOyuenus B 9 Kkiaacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATUH: XUMHYECKUN
AJIEMEHT, aTOM, MOJEKyJia, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIlIECTBO, BaJEHTHOCTb, DJEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasi peakius, XUMUYecKasi CBs3b, TEIIOBOM 3P (deKT
peakiuu, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  BJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs JHUCCOLUUALMS, PEAKIUU HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBEcHE, OOpaTUMble W



HEOOpaTUMBbIE PpEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHCJIMTENb, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBIICHUE, AJTIOTPONUS,
aM(OTepHOCTD, XUMHYECKAS CBSI3b (xoBaneHTHas, VOHHAs,
METAJUTUYECKasl ), KpUCTAIUTMYECKAs pEeHIETKa, KOPPO3US METAIIIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOU pPEaKIUU, MPEAETbHO JOMyCcTUMasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATUA U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHHs (popMyn
BEIIIECTB M YPABHEHUN XUMUUYECKUX PEAKIINIA;

OTIPENICNIATh BaJICHTHOCTh W CTENEHb OKUCIIEHUS XUMHUYECKUX DJIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIACcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3U (KOBAJICHTHAs, WOHHAS, METAUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJHBIX PAacTBOpax HEOPTaHUYECKUX COCIMHEHUH, THUIl KPUCTATUITMUECKON
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. WM. Menneneea wu
JEMOHCTPUPOBATh €ro IOHHUMAaHHUE: OIHCHIBATh W XapaKTepHU30BaTh
Tabiuunyto Gopmy Ilepuonnyueckoit CUCTEMbl XUMUYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUSL «rJaBHas mnoArpymmna (A-rpynma)y U «1moboyHas
noarpynmna (b-rpynma)», Maneie u OoJbIlIME€ MEPUOMBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCA B IEPUOAUIECKON TaOJINIIE, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsan  sapa, oOmiee 4YHuciIo JJICKTPOHOB U paCHpesesieHHe UX IO
ANIEKTPOHHBIM CIIOSIM), OOBACHITH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B MpeJesax MalblX MEpUOAOB U
[JIABHBIX MOATPYII ¢ YYETOM CTPOEHHS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(DPEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOMCTBa MTPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPKIAAsA OIMNUCAHUE
npuMepaMy MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJEKTPOJMTHYECKOM AHCCOLMAlMU  KHUCJHOT,
LIEJIOYEHN U COJIEH, TIOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHS peakiui, MMOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCITIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAcCChI BEIIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOr0 3JeMeHTa TOo (opMmyne COeaMHECHHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MTPOBOAUTH PACUETHI 110 YPABHEHHUIO
XUMHAYECKON peaKinu;

COOJTFO/IaTh TIPaBHJIA TIOJIB30BAHUS XUMUYECKOU MOCYA0H 1 1a00paTOPHBIM
o0opynoBaHWEM, a TakKe TpaBmwia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHHM C WHCTPYKIMSMH TI0 BBIMIOJHEHUIO J1a00paTOPHBIX
XHUMHUYECKUX OTIBITOB IO MOIYYEHHUIO 1 COOMPAHHIO Ta3000pa3HBIX BEIICCTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIIUH, TIOITBEPIKIAIOIINE KAUeCTBEHHBIN COCTAB Pa3IMIHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM IMYTEM XJIOPHI-, OpPOMHI-, HOIW]I-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI HU3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OINEPAIlUU MBICIUTEIBLHON NEATeIbHOCTH — aHAJU3 U
CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATH3ALIMIO, BHISABICHUE TPUIHMHHO-
CJICICTBEHHBIX CBA3€H — NJIi U3YYCHHs] CBOWCTB BEHIECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJAbl TIO3HAHUS — HaOIIOACHUE,
U3MepeHne, MOICIMPOBaHNE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN ).



8 KJIACC

TEMATHUYECKOE INTAHUPOBAHHUE

Ne i/

HaumenoBanue pa3aejioB u

KoaunuecTBo 4acoB

DuieKTpoHHbIe (U poBHIE)

TeM NMPOrpamMMblI Bcero KoHTposbHbIE IMpakTHueckue o0pa3oBaTejibHbIE Pecypchl
padoTbI padoThI
Pa3nen 1. [lepBoHaYa/ibHbIE XUMHUYECKHE MOHATHUS
1.1 XHUMHS — BaXkHas 00J1acTh 5 0 2 bubmuoreka [IOK
€CTECTBO3HAHMS U https://m.edsoo.ru/7f41837¢
MIPAKTUIECKON JIEATEITBHOCTH
YyeJIoBeKa
1.2 BemectBa 1 XuMuueckue 15 1 0 bubmuoreka IIOK
peaKIun https.//m.edsoo.ru/7f41837c
Hroro mo paznmeny 20
Pa3nen 2. Baxkneiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BelllecTB
2.1 Boznyx. Kucnopo. [Tousitre 6 0 1 bu6mmoreka [JOK
00 oxcraax https://m.edsoo.ru/7f41837¢c
2.2 Bonopon. [lonsitue o 8 0 1 bu6mmoreka [JOK
KHUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
2.3 Bopna. Pactopsr. [Tonsatue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHIX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bu6mmoreka [JOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢c
Utoro no pazneny 30

Pasnen 3. [lepuoauyeckuii 3axon u [lepuoanyeckasi cucreMa xumudeckux 3jieMmenToB Jl. U. MenaesieeBa. CTpoeHne aTOMOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

3.1

[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucrema
XHMHUYECKHUX d1eMeHToB [, U.
Menpnene-ea. CtpoeHue
aToMa

7 0

0

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f41837c
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3.2 XHUMHYECKast CBS3b. 8 bubmuoreka [IOK
OKHCIUTENBHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBHTEIIHHBIC PEAKITHH

Wroro no pazneny 15 bubnuoreka [IOK

https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [JOK
MpomeskyTouHas aTtrectaums /BMNP https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

Nen/m | HaummeHoBaHMe pa3/iesioB U TeM KosauuecTBo 4yacoB DJIeKTPOHHbIE
MPOrpamMmbI Bcero Kontpoabubie | IIpaktnueckue | (uudpposbie)
padoThI padoThI o0pa3oBare/ibHbIE
pecypchbl
Pasjnen 1. BemecTBo U XMMU4YeCKHE PeaKIIUA
11 [ToBTOpEHue u yriyoienne 3HaHUN 5) 1 0 bubnuoreka [IOK
OCHOBHBIX Pa3IeNioB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnuoreka [IOK
peakuui https://m.edsoo.ru/7f41a636
1.3 DNEeKTPOTUTHIECKAS TACCOITUAITS. 8 1 1 bubmmoreka [JOK
XVMHYECKHE PEAaKLIUU B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazpeny 17 2 1
Paznen 2. HemeTanibl M MX coeAMHEHUSA
2.1 OO6mrast XapaKTepUCTUKA XUMUYECKHUX 4 0 1 bubnuoteka [IOK
anemeHToB VIIA-rpynmsl. ["amoreHsl https://m.edsoo.ru/7f41a636
2.2 OO6mrast XapaKTepUCTUKA XUMUYECKHUX 6 0 0 bubnuoreka [IOK
anemeHToB VIA-rpynmnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COEJIMHEHUS
2.3 OO6mrast XxapakTePUCTHUKA XUMUYIECKUX 7 0 1 bubmuoreka [IOK
aneMeHToB VA-rpymnmnbl. A30T, pochop u ux https://m.edsoo.ru/7f41a636
COEJIMHEHUS
2.4 OO01as xapakTeprUCTUKA XMMHUECKUX 8 1 2 bubnuoreka [IOK
aneMeHToB [VA-rpynnsl. Yraepoa u https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Wroro no pazneny 25 1 4
Paszgen 3. Mera/LiIbl 1 UX COCIUHEHUS
3.1 OO0111e cBOIicTBa METAILIOB 4 0 0 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 Baxneiimme MeTamibl U KX COCIUHCHUS 16 1 2 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20 1 2

Pazpnen 4.

XuMHS U OKPYKAK0IIAs cpeaa



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

4.1 BemectBa u Matepuaisl B )KU3HU YEIIOBEKA 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41a636
Wroro mno paznmeny 3
PesepBHOE Bpems 3 bubmmoreka [JOK
NToroBas KOHTpoObHaA paboTa https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
Ne Tema ypoka KosmmmuecTBo yacos Mara DJIeKTPOHHBbIE
n/n Bcero Kourpoabnsbie | IIpakTuyeckue u3ydyeHusi | uupposnie
padoTshI padoThI o0pa3oBare/ibHbIE
pecypchbl
1 [Mpenmer xumuu. Postb XuMuu B KHU3HU 1 0 0 04.09. bubmuoreka [IOK
yenoBeka. Tena u BeniecTra https://m.edsoo.ru/ff0d210c
2 [TorsTHE O METOAAX TTO3HAHHS B XUMHH 1 0 0 06.09. bubmmoreka [JOK
https://m.edsoo.ru/ff0d227e
3 IpakTuyeckasi padora Ne 1 «I[IpaBuna 1 0 1 11.09. bu6mmoreka [JOK
padoThI B 1a00paTOPHH ¥ TPUEMBI https://m.edsoo.ru/ff0d23dc
oOpaleHus ¢ Ja00paTOPHbLIM
000py10BaHUEM»
4 Yuctele BemecTBa 1 cMecH. CriocoOb! 1 0 0 13.09. bu6mmoreka [JOK
pa3aesieHus: cMecei https://m.edsoo.ru/ff0d26ca
5 IIpakTHyeckasi padora Ne 2 1 0 1 18.09. bubnuoreka [IOK
«Pa3nesenune cMeceil (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OYHMCTKM NMOBAPEHHOM COJIN)»
6 ATOMBI I MOJIEKYJIBI 1 0 0 20.09. bubmuoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKU 1 0 0 25.09. bubmuoreka [IOK
(CUMBOJIBI) XUMHYECKHX JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIC BEIIECTBA 1 0 0 27.09. bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE yYeHUE 1 0 0 02.10. bub6nuoreka LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSIHCTBA COCTaBa BEIIICCTB. 1 0 0 04.10. bu6mmoreka [JOK
Xumnueckas popmyina. BaneHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHX JIEMEHTOB
11 OrtHocHTeNnbHAsS aTOMHAs Macca. 1 0 0 09.10. bu6nmoreka [JOK
OTHOcHTENnbHASI MOJIEKYIIIpHAs Macca https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d323c

12 MaccoBas 10151 XMMHYECKOTO AJIEMEHTA B 11.10. bu6mmoreka [JOK
COEJIMHEHUU https://m.edsoo.ru/ff0d350c

13 KonunuectBo BemecrBa. Mosnb. MomnsipHas 16.10. bubnuoreka [IOK
Macca https.//m.edsoo.ru/ff0d5230

14 DOU3NYECKUE U XUMUYECKHE SIBIICHHUS. 18.10. bu6mmoreka [JOK
XHUMHUYECKasi peaKLus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky 1 yCIOBUSI IPOTEKAHUS 23.10. bubnuoreka [IOK
XUMHUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6

16 3aK0OH COXpaHEHUSI MAaCChI BEIIECTB. 25.10. bubnuoteka [IOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88

17 Beruncnenus koianuecTBa, MacChl 06.11. bu6mmoreka [JOK
BEIIECTBA MO YPABHEHHUAM XUMHUYECKHUX https://m.edsoo.ru/ff0d5708
peakiui

18 Knaccudukanus XuMuaeckux peakiuii 08.11. bubnuoteka [IOK
(coenuHeHws, PA3I0KEHHUS, 3aMEICHHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 M. B. JIoMOHOCOB — yu€HBIN- 13.11. bubmoreka [IOK
sHImKIoneaucT. O0o0IeHnE U https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3alMsl 3HAHUN

20 KontpoabsHas padora Nel mo teme 15.11. bubmuoreka [IOK
«BemecTBa U XMMHUYECKHE PeaAKIUID) https://m.edsoo.ru/ff0d4290

21 Bo3ayx — cMmech razoB. CoctaB Bo3Iyxa. 20.11. bu6mmoreka [JOK
Kucnopon — sneMeHT u rmpoctoe https://m.edsoo.ru/ff0d448e
BemiecTtBo. O30H

22 du3nYeCKre U XMMUYECKUE CBOMCTBA 22.11. bubnuoreka [IOK
KHCJIOpoJia (PeaKIuy OKUCICHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 06 okcumax

23 CrniocoObl MmosyyeHHs KUCIopoJa B 27.11. bu6nuoreka LIOK
71a00paTOPUH U MPOMBIIIJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kucnopoia

24 TennoBoit a3 peKkT XuMruuecKoi peakiu, 29.11. bu6nuoreka LIOK

MOHATHUC O TCPMOXUMHUYCCKOM
YpPaBHCHHHU, 3K30- U SHAIOTCPMHUUYCCKUX
pCaKIUAX

https://m.edsoo.ru/ff0d4790
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25 Tomnmuso (HeTh, Yroiab U METaH). 04.12. bubnuoteka [IOK
3arps3HeHue BO3IyXa, ClIOCOObI ero https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS

26 IIpakTuyeckas padora Ne 3 nmo Teme 06.12. bubnuorexa [IOK
«IloyyeHue u coOMpaHue KUCJI0poaa, https://m.edsoo.ru/ff0d4ae2
HU3y4YeHHe ero CBOMCTBY»

27 Bonopon — snemeHT u npocroe 11.12. bubnuoreka [IOK
BemecTBo. Haxoxienne B mpupone https://m.edsoo.ru/ff0d4dd0

28 dusnyecKre 1 XMMUIECKHe CBONCTBA 13.12. bubnuoteka [IOK
BoJiopoa. Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsATHE O KUCITOTAX M COJISAX 18.12. bu6mmoreka [JOK

https://m.edsoo.ru/ff0d50d2

30 CrrocoObI TIOTy9IEeHHS BOIOPOIA B 20.12. bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

31 IpakTHyeckasi padora Ne 4 no Teme 25.12. bubnuoteka [IOK
«IlonyyeHue u coOupanmue Boaopoaa, https://m.edsoo.ru/ff0d4f42
U3y4yeHHe ero CBOMCTB»

32 Monsipablii 006EM Ta30B. 3aKOH 27.12. bubnuoreka [IOK
ABorajipo https://m.edsoo.ru/ff0d542e

33 Brruucienus o0néMa, KOJIMYECTBA 10.01.2025 | bubmnoreka [IOK
BEILIECTBA ra3a MO €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BbEMY

34 Boranciienus 00EMOB Ta30B 110 15.01. bu6mmoreka [JOK
YPaBHEHUIO PEAKIIMU HAa OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B

35 dOu3nYeCcKUe U XMMUYECKHE CBOIICTBA 17.01. bubnuoreka [IOK
BO/IBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuil. [TorsTHE 00 22.01. bubmuoreka [IOK
VHJIMKATOpax https://m.edsoo.ru/ff0d59e2

37 Bona kak pactBoputens. Hackiiennsie u 24.01. bubnunoreka [IOK
HEHACBIIICHHBIE pacTBOPBL. MaccoBas https://m.edsoo.ru/ff0d5b40
JI0JIsl BEIIECTBA B PacTBOpE

38 IIpakTuyeckas padéora Ne 5 nmo teme 29.01. bubnuoreka [IOK

«IIpurorosjeHne pacTBOpoB ¢

https://m.edsoo.ru/ff0d5eba
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onpeaeJéHHOM MacCcoBOi 10J1eH
PACTBOPEHHOIO BelleCTBay

39 KonTposabHas padora Ne2 mo teme 31.01. bubmmoreka [JOK
«Kucqaopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcupl: cocTaB, KIIacCHPHUKAIUS, 05.02. bubnuoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [Tosydenne u XMMUYECKUE CBOMCTBA 07.02. bubnuoteka [IOK
KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCH/JIOB

42 OcHoBaHus: COCTaB, KJlacCUUKAIu, 12.02. bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tosydenune u XUMUYECKUE CBOMCTBA 13.02. bubnuoteka [IOK
OCHOBaHUI (A\Y) https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: coctas, knaccuduxanms, 14.02. bubnuoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2

45 [TonydyeHue 1 XuMHUUYECKHE CBOMCTBA 19.02. bubnuoreka [IOK
KHMCJIOT https://m.edsoo.ru/ffOdfee2

46 Conu (cpenHue): HOMEHKIATypa, 21.02. bubnuoreka [IOK
CrOCOOBI TIOJTYYCHH S, XUMUICCKUE https://m.edsoo.ru/00ad9474
CBOMCTBA

47 IIpakTHyeckasi padora Ne 6. Pemenue 26.02. bubmuoreka [IOK
IKCINEPUMEHTAJIBLHBIX 32/1a4 10 TeMe https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
coeMHEeHu i

48 ['eneTnueckas cBsA3b MEXKIY KIaCCAMHU 28.02. bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50

49 O00011IeHIE U CUCTEMATH3aLU 3HAHUN 05.03. bu6mmoreka [JOK

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

50 KonTtpoabHnas padora Ne3 nmo reme 07.03. bu6nuoreka LIOK
"OCHOBHBIE KJI1aCChl HCOPTAHHMYECKHUX https://m.edsoo.ru/00ad9ela
coenHeHuin"

51 IlepBble MOMBITKU KIaCCU(PHUKAIIUN 12.03. bubnuoreka [IOK

XHMHUYECKUX A1eMeHTOB. IloHsaTue o
rpyimnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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52 [lepuoanueckuii 3akoH u [leproauueckas 14.03. bubnuoreka [IOK
cucTeMa XUMUYECKUX 31eMeHToB /I, U. https://m.edsoo.ru/00ada52c
MenneneeBa

53 [lepuoipl, TpyIIIBI, TOATPYIIIIBI 19.03. bubnuorexa [IOK

https://m.edsoo.ru/00ada52c

54 Crtpoenue atomoB. CoCcTaB aTOMHBIX 21.03. bubnuoteka [IOK
saep. M30Tonbl https://m.edsoo.ru/00ada342

55 CtpoeHue AIIeKTPOHHBIX 000JI0UeK 02.04. bubnuoteka [IOK
aToOMOB 211eMeHTOB Ilepnonueckon https://m.edsoo.ru/00adaébc
cuctemsl [l. 1. Menneneena

56 XapakTepucTUKa XUMUYECKOT0 dJIeMEHTa 04.04. bubnuoreka [IOK
0 ero noJioxenuto B [leproanueckoi https://m.edso0.ru/00ada824
cucteme JI. . Menaeneera

57 3nauenue [leproauyueckoro 3akoHa Jist 09.04. bubnuoteka [IOK
pa3BUTHS Hayku U ipakTuku. /. 1. https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN, IEAror U
TrpayKIaHUH

58 DJIEKTPOOTPUIIATEIIBHOCTh AaTOMOB 11.04. bubnmorexa [IOK
XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8

59 HMonHas xumMudeckas CBSI3b 16.04. bu6mmoreka [JOK

https://m.edsoo.ru/00adac34

60 KoBanenTnas nossipHast XaMuueckast 18.04. bubmuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8

61 KoBanentnas HenoJisipHasi XuMHU4YECKas 23.04. bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9

62 CreneHb OKUCIICHUS 25.04. bubnuoreka [IOK

https://m.edsoo.ru/00adae28

63 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE 30.04. bubmuoreka [IOK
PEAKIUH https://m.eds00.ru/00adb076

64 OKHCIIUTEIN U BOCCTAHOBHUTEIH 07.05. bu6nmoreka [JOK

https://m.edsoo.ru/00adb076

65 KonTpoabsHnas padora Ne4 o reme 14.05. bubnuoreka LIOK

«CTtpoenue aToma. XUMHYeCKas
CBSI3bY»

https://m.edsoo.ru/00adb486
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66 PesepBHeiit ypok. O6001ICHNE 1 1 16.05. bubnmoreka [JOK
cucTeMaTu3anys 3HaHu’ https://m.edsoo.ru/00adb33c
67 IIpomexyTounasi arrecranus/BITP 1 21.05. bubnuoteka [IOK
https://m.edsoo.ru/00ad9chb2
68 PesepBHeIit ypok. O000ICHNE H 1 23.05. bubmmoreka [JOK
CHUCTEMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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9 KJIACC

Ne Tema ypoka KoimuecTBo yacos Jara DJIeKTPOHHBbIE
n/n Bcero Kontpoabubie | IIpakTnuyeckue | u3y4yeHus | uHudposbie
padoThl padoThI o0pa3oBare/ibHbIE
pecypcbl

1 [Tepurouieckwii 3aK0H. 1 0 0 02.09. bubmuoreka [IOK
[Tepuoanueckas cucrema https://m.edsoo.ru/00adb59e
XUMUYECKHX 35ieMeHToB . 1.

MenneneeBa

2 3aKOHOMEPHOCTH B H3MEHECHUH 1 0 0 04.09. bubnuoteka [IOK
CBOMCTB XUMHUYECKHUX DJICMECHTOB https://m.edsoo.ru/00adb6b6
NIEPBBIX TPEX NEPUOI0B

3 Knaccugukamus 1 HoMeHKIaTypa 1 0 0 09.09. bu6moreka [IOK
HEOPraHMYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKON CBSI3U U TUIIBI 1 0 0 11.09. bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 Knaccudukanus XuMmudecKkux 1 0 0 16.09.
peaKIHii Mo pa3IuIHBIM ITPU3HAKAM

6 KoutpoJabHasi pa6ora Nel no 1 1 0 18.09. bubmuoreka [IOK
Teme «IloBTOpeHue u yriayoJieHue https://m.edsoo.ru/00adbcb0
3HAHUI OCHOBHBIX pa3/ieJioB
Kypca 8 kiacca»

7 [ToHsATHE O CKOPOCTH XUMHUYECKOM 1 0 0 23.09. bubnunoreka [IOK
peakuuu. [ToHsITHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TE€TEPOreHHBIX PEAKIIHIX

8 [ToHsATHE O XUMHYECKOM 1 0 0 25.09. bubnuoreka [IOK
paBHOBecuH. DaKTOPBI, BAUAIOLINE https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUUYECKOU PEaAKIUN
U MOJIOKEHNE XUMUYECKOTO
paBHOBECHS

9 OKuCIUTENbHO- 1 0 0 30.09. bubmuoreka [IOK
BOCCTAHOBUTEBHBIEC PEAKIIUU https://m.edsoo.ru/00adcade
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10 Teopus 31eKTPOIUTHUECKON 02.10. bubnuoreka [IOK
mucconuaii. CHUIbHBIC U cllaObie https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI

11 HoHHbIE ypaBHEHUs peakuui 07.10 bubnuorexa [IOK

https://m.edsoo.ru/00add448

12 XUMHUYECKUEe CBOMCTBA KUCIIOT U 09.10. bu6mmoreka [JOK
OCHOBAHUH B CBETE NPEICTaBICHUN https://m.edsoo.ru/00add5d8
00 2IIEKTPOIUTHYECKOM
JIICCOTHAITAN

13 XUMHUYECKHe CBOMCTBA COJICH B 14.10. bubmmoreka [JOK
CBETE MPEACTABICHUI 00 https://m.edsoo.ru/00add8b2
ANMEKTPOJIATHICCKOU JTUCCOITHAITIH

14 [Tonsatne o ruaponuze conen 16.10. bubnuoreka [IOK

https://m.edsoo.ru/00add9d4

15 O06o01eHre u CUCTEMaTH3AIIHS 21.10. bubnuoteka [IOK
3HAHUH https://m.edsoo.ru/00addd12

16 IIpakTHyeckasi padora Ne 1. 23.10. bubnuoreka [IOK
«PelieHne IKCNEPUMEHTATBHBIX https://m.edsoo.ru/00addbfa
3a1a4»

17 KoutpoabHas pa6ora Ne2 no 06.11. bubmuoreka [IOK
TeMe «DJIeKTPOJIUTHYECKAS https://m.edsoo.ru/00addecO
JUCCOHALMA. XUMHYECKHE
peakuu B pacTBOPax»

18 OO1as XxapakTepuCcTUKa raJoreHOB. 11.11. bubnunoreka [IOK
XUMHUYECKUE CBOMCTBA HA MpPUMEPE https://m.edsoo.ru/00addfe2
XJjiopa

19 XnopoBogopoa. CossiHasi KACIOTa, 13.11. bu6mmoreka [JOK
XUMHUUYECKUE CBOMCTBA, NIOJIyYEHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE

20 IIpakTuuyeckas padora Ne 2 no 18.11. bu6nuoreka LIOK

Teme «Iloydyenne conssHou
KHCJI0ThI, H3y4eHHe e¢ CBOHCTBY»

https://m.edsoo.ru/00ade348
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21 Boruncnenus no ypaBHEHUsAM 20.11. bubnuoreka [IOK
XUMHUUYECKUX PEAKIUI, ECITU OJUH https://m.edso0.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

22 OO011as XapaKTepUCTUKA DIIEMEHTOB 25.11. bubnuorexa [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a

23 AInoTpornHbie MOAU(UKAIIUN CEpBI. 27.11. bubmmoreka [IOK
Haxoxnenue ceprl u e€ https://m.edsoo.ru/00ade64a
COEJIMHEHUH B IPUPOJIE.
XHWMHUYECKUE CBOMCTBA CEPBI

24 CepoBoa0po1, CTPOCHHUE, 02.12 bubnuoteka [IOK
(bM3UYEeCKre U XUMHIECKIE https://m.edsoo.ru/00ade802
CBOMCTBA

25 Oxcwunpl ceprl. CepHasi KUCIIOTA, 04.12. bubnuoteka [IOK
(br3UYeCKre U XUMHUYECKUE https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHNE

26 XHUMHUYECKUE PEAKLINH, JIEXKAIINE B 09.12. bubnuoreka [IOK
OCHOBE TPOMBIIIJICHHOTO CIroco0a https://m.edsoo.ru/00adec8a
MOJIy4EHUsI CEPHOM KUCIOTHI.
XUMHUYECKOE 3arps3HEHHE
OKpPY’Karollel cpe/ibl
COEJIMHEHUSIMU CEPbI

27 Brruucnenne MmaccoBoi 10 11.12. bu6mmoreka [JOK
BBIXOJIa TPOJAYKTA PEaKIIHU https://m.edsoo.ru/00adec8a

28 OO1as xapakTeprCTUKA DIIEMEHTOB 16.12. bubnuoreka [IOK
VA-rpynnel. A30T, https://m.edsoo.ru/00adeea6
pacrnpocTpaHeHue B IPUPOJE,
(buznueckue 1 XuMU4ecKue
CBOMCTBA

29 AmMUak, ero pusnueckue u 18.12. bu6nmoreka [JOK
XMMHYECKHE CBOMCTBA, IIOJIy4YEeHUE https://m.edsoo.ru/00adf004
Y IPUMEHEHHE

30 IIpakTnyeckas padora Ne 3 mo 23.12. bubnuoreka LIOK

Teme «Ilonnyyenue ammuaka,
HU3Y4YEeHHE ero CBOMCTBY

https://m.edsoo.ru/00adf180
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31 A30THas KUCIOTA, e€ hu3ndeckue u 25.12. bubnuoreka [IOK
XMMUYECKUE CBONMCTBA https://m.edsoo.ru/00adf306

32 Hcnonp30BaHne HUTPATOB U COJIEH 30.12. bubmmoreka [IOK
aMMOHUS B KA4€CTBE MUHEPAIBbHBIX https://m.edsoo.ru/00adf518
ynoOpenuii. XuMudeckoe
3arps3HEHNE OKPYKAIOIIEH Cpe/Ibl
COCJIMHEHUSIMH a30Ta

33 ®ocdop. Oxenn pocdopa (V) u 13.01.2025 | Bubmuoreka IIOK
tdhocdopnas kucnora, puznyeckue u https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOJTYYCHUE

34 Ucnonb3oBanue pocdaTtos B 14.01. bubnnoreka [IOK
KaueCcTBe MUHEPATbHBIX (A\Y) https://m.edsoo.ru/00adfc20
ynoOpeHuit. 3arps3HeHne
IPUPOAHOM cpefibl hocharamu

35 Yriepo, pacpocTpaHeHHUE B 15.01. bubmmoreka [JOK
npupoe, puznyeckue u https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOWCTBA

36 Oxcunpl yraepoaa, ux pusndeckue 20.01. bubnuoreka [IOK
Y XMMUYECKHE CBOWCTBA. https://m.edsoo.ru/00adfebe
DKOJIOTHYECKHE MTPOOIIEMBI,

CBSI3aHHBIE C OKCUJIOM YTJIepoJia
(Iv)

37 VYroapHas KUCI0Ta M €€ COIN 22.01. bu6mmoreka [JOK

https://m.edsoo.ru/00ae006c

38 IIpakTHyeckas padora Ne 4 mo 27.01. bubnunoreka [IOK
Teme "'[losrydyeHue yrieKkucaoro https://m.edsoo.ru/00ae027e
raza. KauecrBeHHasi peakuusi Ha
KapOoHaT-HOH"

39 IlepBoHayvanbHbIE TOHATHS 00 29.01. bu6nuoreka LIOK
OPraHMYeCKUX BELIECTBAX KaK O https://m.edsoo.ru/00ae054¢
COEIMHEHUSX yriiepoia

40 Kpemnunii u ero coegrHeHNs 03.02. bu6mmoreka [JOK

https://m.edsoo.ru/00ae080a
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41 IIpakTnueckas padora Ne 5. 05.02. bubnuoreka [IOK
Pemrenne 3xcnepuMeHTaNbHBIX https://m.edsoo.ru/00ae0bf2
3aja4 mo Teme «BaxxHeiinme
HEMeTa/LUIbl H UX COeTNHEHUS

42 KonTpoabHnas pabora Ne3 no 10.02. bubnuorexa [IOK
TeMe «BaxxHellIne HeMeTaJLJIbI 1 https://m.edso00.ru/00ae0e18
HUX COETHHEHHUS

43 OO0mmas XxapakTeprucTuKa 12.02. bubmmoreka [JOK
XUMHYECKHUX DJIEMEHTOB — https://m.edso00.ru/00ae103e
METaJIJI0B. MeTalindecKkas CBSI3b U
MeTaJuTnIecKasi KpuCTauTnIecKas
pemérka. Gu3ndyeckre CBOMCTBa
METaJIOB

44 XuMHYECcKrue CBONCTBA METAJIIOB. 17.02. bu6mmoreka [JOK
DIEeKTPOXUMHUYECKUH P https://m.edsoo.ru/00ae1156
HaNpsHKEHUH METaJIOB

45 OO6mme cnocoObI MOTyICHUS 19.02. bu6mmoreka [JOK
meTtamioB. CiiaBel. Beraucienns https://m.edso0.ru/00ae1156
10 YpaBHEHUSIM XUMHYECKHUX
peaKIuii, eCIu OJMH U3 PEarcHTOB
COJICPKUT IPUMECH

46 [TonsaTHE O KOPPO3UU METAILIOB 26.02. bu6mmoreka [JOK

https://m.edso0.ru/00ae1278

47 [lemo4HbIC METAILITBI 03.03. bubnunoreka [IOK

https://m.edso0.ru/00ael14b2

48 OKcuIbl U TUIPOKCUIBI HATPUS U 05.03. bu6mmoreka [JOK
KaJus https://m.edso0.ru/00ael14b2

49 [[lenouyHo3eMenbHBIE METATLIBI — 12.03. bubmuoreka [IOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ae15e8

50 Baxxnelme coemuHEHN KalbIUI 17.03. bu6nmoreka [JOK

https://m.edso0.ru/00ae15e8

51 O0o001ICHNE B CHCTEMaTH3aIUs 19.03.

3HAHUN
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52 JKEcTKOCTh BOABI M CIIOCOOBI €€ 31.03. bubnuoreka [IOK
YCTPAHEHUSA https://m.edsoo.ru/00ae1886
53 IIpakTnuyeckas padora Ne 6 mo 02.04. bubnuoteka [IOK
TeMe "JKécTKOCTh BOABI U https://m.edsoo.ru/00aelae8
MeToabl e€¢ ycTpaHenus'
54 ANIOMHUHUHA 07.04. bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOKWCTBA OKCHIA U 09.04. bubnuoteka [IOK
TUAPOKCUIA https://m.edso0.ru/00aelc64
56 Keneszo 14.04. bubmuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcupl, TUIPOKCHIBI U COJIU 16.04. bubnuoteka [IOK
xenesa (II) u xxeneza (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHNE ¥ CUCTEMATU3alIUS 21.04.
3HAHUMN
39 IIpakTnyeckasi padora Ne 7. 23.04. bubnmorexa [JOK
Pemenne 3xcnepuMeHTaAIbHBIX https://m.edsoo.ru/00ae3de8
3a1a4 no reme «BaxHenmue
MeTaJJIbI M UX COeTUHEHHUsD)
60 Brruncienus mo ypaBHEHUSIM 28.04. bubmuoreka [IOK
XUMHUUYECKUX PEaKIMH, eClIu OJUH https://m.edso0.ru/00ae1750
W3 pEeareHTOB JaH B M30BITKE WIIH
COJICPXKUT NMpUMecH. Brrancnenus
MacCOBOM JJOJU BBIXOJIA MPOTYKTa
peakuuu
61 O0001IeHNE U cUCTEMATH3ALHASA 30.04.
3HaAHUU
62 KonTpoabsHnas pabora Ne4 no 05.05.
TeMme «BaxkHelIIMe MeTAJLIbI
HX COeTHHEeHUsD
63 BemectBa u matepuansl B 07.05. bu6nmoreka [JOK
MOBCEIHEBHOM XKU3HU YeIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUUYECKOE 3arpsI3HEHHE 12.05. bu6munorexa LIOK

OKpYXarollen cpebl

https://m.edso0.ru/00ae4270
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

65 Ponp xumuu B perieHun 1 14.05. bubnuoreka [IOK
HKOJIOTUYECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270

66 PesepBHeIit ypok. O000IICHNE H 1 19.05. bubmmoreka [JOK
CHUCTEMaTH3allKsl 3HAHUI https://m.edsoo.ru/00ae0d0a

67 HUToroBasi KOHTpPOJIbLHasI paboTa 1 21.05. bubnuoteka [IOK
https://m.edsoo.ru/00adb33c

68 PezepBHbIit ypok. O600meHne 1 1 26.05. bubmoreka [IOK
CHUCTEeMaTH3alnsl 3HAHUI https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 8 xknacc/ Pygsuruc I'.E., ®enpaman @.I°., AkuirionepHoe 00111€CTBO
«3narenscTBo «IIpocsemenue»

» Xumus, 9 xknacc/ Pygsuruc I'.E., ®enpaman @.1°., AkuinonepHoe o0111ecTBO
«3narenscTBo «IIpocsemenue»

Xumusi: 8-i1 kiacc: 6a30Bbii ypoBeHb: yueOHuK ["abpuensa O.C., OctpoyMoB
N.T'., CnagxoB C.A., AkurionepHoe o61iecTBo «3maTenbcTBo
«IIpocsemieHue»

Xumusi: 9-if kinacc: 6a30Bbii ypoBeHb: yueOHuK ['adbpuensa O.C., OctpoyMoB
N.T'., CnankoB C.A., AkiimonepHoe o61miectBo «3narenbcTBo
«IIpocsemieHue»

METOJIUYECKHUE MATEPUAJIBI JIVISA YUYUTEJIA

1. Anekcammna U.1JO. ®opmupoBanue u orieHka QyHKIIMOHATBHOM
IPaMOTHOCTH y4aluxcs: Y4eOHO-MeToAn4ecKkoe nocooue /

N.1O. Anekcamuna, O.A. A6nynaesa, FO.I1. Kucenes; nayu. pea. 1.10.
Anekcammuna. — CI16.: KAPO, 2019. — 160 c.

2. 3a1auu KCIIepUMEHTAIBHOTO Typa Beepoccuiickoii onummnuaabt
IIKOJILHUKOB TI0 XUMUH / TI0J1 00111e# pegakiuent akagemrka PAH,
npodeccopa B.B. Jlyauna. — M.; Ekarepun0ypr: Uznarenscteo OO0
VYuusepcanpHas Tunorpadus «Ansda [Mpunty», 2019. — 340 c.

3. IlpenonaBanne ecTeCTBEHHO-HAYYHBIX MPEIMETOB B YCIOBUAX
OOHOBIICHHSI COJIepKaHUsI O0IIero 0Opa3oBaHMs: METOAUYECKOE Imocooue /
ITentun A.YO., 3arpannunas H.A., Hukumosa E.A. u ap.; nox pea. A.1O.
[lentuna. — M.: ®I'BHY «UucTuTyT cTpaTerun pa3sutus oopazoBanus PAOy.
2021.— 184 c.

4. dopmupoBaHue U OIeHKA (PYHKIIMOHATEHON TPaMOTHOCTH 00YyYaIOIUXCS:
yaeOHO- MeTouueckoe mocooue / aBT.-coct.: H.H. CaGenpHuKoBa-
beramswm, E.B. Jlamunanosa. — CtaBponosis: CKUPO I1K u ITPO, 2022. — 33
C.
5. Xumus (6a30BbIit ypoBeHb). Peanuzanus tpedoBanuit ®I'OC ocHOBHOTO
o0riero oopazoBaHus: MeToaruecKoe mocoodue s yunrens / Kaepuna ALA.,
[Inuyruna I'.B.; nox pen. I'.B. [Inuyrunoii. — M.: ®I'bHY «HcTUTYyT
cTpateruu pa3Butus oopazosanus PAO», 2022. — §lc.

6. Xumus (yrmyOneHHbIi ypoBeHs). Peammzanus @I'OC ocHoBHOTO 00111€TO
oOpa3oBaHus: MeToau4Ieckoe mocooue uist yaurtes / H.A. 3arpanndnasi; moj
pen. A.YO. Ilentuna. — M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BuTus
oOpazoBanusi PAO», 2022. — 97 c.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

1. bubnuoTreka BUIEOYPOKOB MO IIKOJIBHOM Mporpamme. Xumus. Pexum
noctymna: https://interneturok.ru.

2. bubnuoreka 1mudpoBoro 06pa3zoBaTeILHOIO KOHTEHTA. XUMHUs. Pexum
noctymna: https://lesson.edu.ru/04/08.

3. Enunoe coneprkanue oOpazoBaHue» [ DIeKTpOHHBIN pecypc]. Pexxum
noctymna: https://edsoo.ru.

4. ®I'bHY «MHcTuTyT cTpaTeruu pa3BuTHs oopa3zoBanusi Poccuiickoi
akajieMuu oOpazoBaHus». Pexxum moctyma: http://skiv.instrao.ru.

5. ®I'BY «DenepanbHblil HHCTUTYT OLIEHKH KayecTBa o0pa3oBaHus». Pexum
noctymna: https://fioco.ru.

6. ®I'BHY «®enepanbHblil HHCTUTYT MEArOTHYECKUX U3MepeHui» Pexnum
nocrtyma: Www.fipi.ru.


http://skiv.instrao.ru/
http://www.fipi.ru/
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