MUHUCTEPCTBO IMPOCBEIEHUA POCCUHUCKON ®EJEPALIUA

MunucrepcTBo o0pazoBanusi Upkyrckoii o0s1actu

Ynpasiaenue oopazoBanusi Axmunucrpannu Tajimerckoro paiiona

PACCMOTPEHO

PykxoBoaurens
METOIUIECKOrO
00BbeIUHEHUS
€CTECTBEHHO-HAYYHOTO
[MKJIa

Bocrtpsikosa I'.C.
[Iporokomn Nel ot «28»
aBrycra 2023r.

MKOY Heseabckasa QOII

COT'JTACOBAHO YTBEPXJEHO

3amectutens qupekropa  dupexkrop MKOY

o YBP Hegennckas OOII
Menbauk C.A. baxnymmuna T.H.

IIpoToxon 3acenanust [Tpukas Ne140 ot «30»

negarorudeckoro copera Nel  aBrycra 2023 r.

oT «29» aprycra 2023 .

(ID 1409519)

MoanucaH: baknywwnHa TaTeaHa
HvikonaeBHa

DN: C=RU, OU=[unpektop, O=MKOY
Hesenbckas OOLU, CN=baknyLunHa
TatbsHa HukonaesHa,
E=nevelskayaoosh@mail.ru
OcHoBaHue: A ABNsACb aBTOPOM
3TOro AOKyMeHTa
MecTtononoxeHwne: Poccus

Hata: 2024.03.25 11:34:43+08'00'
Foxit Reader Bepcus: 10.1.3

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «Xumusi. bazoBblii ypoBeHb)

TS 00y4aromuxcs 8 — 9 kiaccoB



Ct HeBeabckas 2023



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QemepanbHOil pabodeil mporpaMMbl
BOCIIUTAHUS U ¢ YIETOM KOHIIEIIINHN MPENOIaBaHusl YIeOHOTO MpeaMeTa « XuMUs»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHI OOYYAIOMIMXCS CpPEACTBAaMHU y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pasmenaM M TeMaM MPOTPAMMBl 1O XHUMHH, OMNPESISIeT KOIUYECTBEHHBIE W
KauyeCTBCHHBIS XapaKTEePUCTHKU COJIepKaHusl, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCs, ONpeAesiieT BO3MOXKHOCTH MpeaMera Jyis
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTElbHOMU
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O O0IlIEr0 oOpa3oBaHus, a TakKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XHUMHH CIIY)KHT OCHOBOW JUIsi (OPMHPOBAHUS MHPOBO33PCHHS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPTrUM M 00 DBOJIOIUHU BEIICCTB B MPHUPOJEC, O IYTAX PEHICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O pPa3BUTHS YETOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENIbHOW  y4yeOHOW JesTeIhbHOCTH,
AKCIIEPUMCHTAJILHBIX W HCCICIOBATEIbCKUX YMEHHH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeNbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsAa HA €AMHCTBO MPUPOJIBI M UETTOBEKA, SBJISICTCSI OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
a/JIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKM XMMUH Ha OINpeieEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IEro 0Opa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHITHI
OPraHUYECKON XUMUU.

CrtpykTypa coaepxaHusi MporpaMMbl N0 XMMUU COpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYPHO OPIraHM30BaHbl IO MPUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIpYyroMYy, BBITIONHAA (YHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEMHOW MNpPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buomorus. 5—7 kimacce» u «dusnka. 7 Kaacey.

[Ipy wu3ydyeHHH XUMHM TPOUCXOAUT (HOPMUPOBAHHE 3HAHUI OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKUX PeaKinii, B (GOPMUPOBAHUH W PA3BUTUH TO3HABATEIHHBIX YMCHHUU U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0OBATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
o0yJaronuxcss K CaMOCTOSTEIbHOW IMO3HABATEIBHON JCATEIbHOCTH, HAayYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, TMO3HAHUS M CaMOIO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATH U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpA, UCIOJB3Yysl 3HAHWUS W ONBIT, MOJYYEHHBIC MPU W3YYCHUU
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1[eJ1eco00pa3Horo TMOBEACHUSI B OBITY M TPYIAOBOM JACSATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTINITAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TpOGWIIS W HANpPaBIEHHOCTH JalbHEHIIEro
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX IS W3Y4YEHUS XWMHUU HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. IlonsTHe 0 Merojax MO3HAHUSA B XMMHH. UHCTHIE BEIISCTBA U CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTEIbHAsA aTOMHasg Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMMYECKUX COCIUHCHUM.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYA0H, mpaBuiiaMu paboThl B Ja0OpaTopuu U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaJHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3auMojielCTBHE Keme3a ¢ pactBopoM cosr menu (11),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
colid, HAOJIOJICHHWE W  ONHCaHUE  PE3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopona B Tpupojse, (GU3NYECKHE U XUMHUUYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBoit 3(pdeKkT XUMUYECKOW pPEaKIuU, TEPMOXUMHUYECKHUE YpaBHEHHS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupoae, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudukanus Heopranmdeckux coeauHeHuil. Oxcuabl. Knaccuduxamus
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHMWA. PU3MYECKHE UM XHUMHYECKHE CBOWCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa cosieil. @U3M4eCKue U XMMUYECKUE CBOMCTBA COJICH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB KHUCIOpPOAa, HaOIoIeHne
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB BOAOpoJia (TopeHue), B3aumojaehcTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JIed paCTBOPEHHOTO BEILIECTBA, B3aWMOJICMCTBUE BOJBI C METAJUIaMHU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydyeHue B3aumojenctBusi okcuaa menu (II) ¢ pacTBOpoMm cepHOW KHUCIOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a/1a4d 10 TeMe «BaxHeWme Kiacchl HEOPraHHMYECKUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
TPYINaxX CXOJHBIX DJIEMEHTOB (IEJIOYHBIE U MIECTOYHO3EMEIbHbIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAUTMYECKUX CBOMCTB MO IpyIaM U Iepruoaam.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucneHusi.  OKHUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA [HMHKA C pPAaCTBOPAMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO01uue ecTecTBEHHO--HAYUHbIC MTOHATHS: HAYYHBIN (paKT, TUIOTE3a, TEOpuUs,
3aKOH, AaHaliu3, CHHTE3, KiacCu(UKamms, TEePUOAUIHOCTh, HAOIIOJICHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PM3MUYECKUE BEIIMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMUYECKAsI peaKUM sl

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, KaIMs, KalbLUHUS W HX
COCIMHEHUM B COOTBETCTBUM C IIOJIO)KEHUEM 3JeMEHTOB B Ilepuonnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanums 1 HOMEHKIaTypa HEOPraHMYECKHX BEIIEeCTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacCTBYIOLIMX B pEaKIMU BEIHIECTB, MO TerioBoMy 3¢ dekTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumMudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peaknusx. [IoHATHEe 0 TOMOTE€HHBIX M TETEPOTCHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U IOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEAKIIMHU. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMA BUIAMH
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM W cojleil B CBeTe€ MPEACTAaBICHUH 00 BJIEKTPOIUTUYECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BOBMOKHO  HCIOJB30BaHWE BHUAEO MaTEpHUANIOB), MPOBEICHUE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUU
(ropeHue, peakuuu pasioKEeHHs, COSAUHEHUs), paclio3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
AKCIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HAXO0KJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWCTBa cephbl. CepoBOMOPOM, CTpoeHHE, (PU3MUECKUE U
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
OpeCTaBUTeNsl Kjlacca KHUCIOT M crneuunpuuyeckue). XUMHUECKHUE peakluu,
JeXalle B OCHOBE IPOMBIIIIEHHOrO0 croco0a IMOJNy4eHUsS CEPHOM KHCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILIEHUSI.

OO6mas xapakrepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢usnyeckue U XxumMuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBoiicTBa (0OIIME Kak TMpEeACTaBUTENS KJacca KHUCIOT M crHenududecKue).
Hcnonp3oBaHWe HUTPATOB M COJIEM aMMOHHUSL B KadyeCcTBE MMHEPAJIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gochopa, GuMUEecKHe M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciaora, pu3ndecKue 1 XUMHIESCKHIE CBOMCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

O6mias xapakrtepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIEHW  OKUCIEHUSA.  YTJIEpOAd,  aJuIOTPOIIHBIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJIOrMYecKHue MpoOJeMbl, CBA3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a rino0anbHOrO NOTEIUIEHUS KIMMaTa, MNapHUKOBBIN
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSAX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HMCTOYHHMKU YIJIEBOAOPOAOB (yroiab, MNPUPOAHBIA Tra3, HePTh),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECIUHEHUN.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcune kpemuus (IV) u kpemHueBoil kuciaore. CHIMKATBI, UX UCIOJIB30BAaHUE B
ObITY, B NMPOMBIIIJIEHHOCTU. BaxkHeilne cTpouTenbHble MaTepHalbl: KepamHKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COCOUHEHUSIMU  (BO3MOXHO  HCIIOJB30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
WOH U HaONIofieHue Npu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX PEaKIui Ha MOH aMMOHHUA U (ochaT-uoOH U U3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINIMYECKUX PEHIETOK anMasa, Tpaduta, dyliepeHa, O3HAKOMIICHHUE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TNPU3HAKOB HUX TMPOTEKAHUS, O3HAKOMJIEHHE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHuss B llepuoguueckon cucreMe xXumMu4deckux diemento . .
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIocOoObl TMONIydeHUs: MeTaioB. [loHATHE O KOPpPO3WHM METaIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
sanementoB JI. M. MeHneneeBa, CTpO€HHME HMX AaTOMOB, HAaXOXKJIEHUE B MIPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckon cucreme xumudeckux sneMeHtoB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJIIOMUHUN: TIOJIO)KEeHUE B [leproinueckor cCuCTeMe XMMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxkenue B [lepuoanyeckoil cucteMe XUMUYECKUX 3J1EMEHTOB [1.
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA *xene3a. Okcubl, rupokcu bl 1 coiu xkenesa (II) u xeneza
(IIT), ux cocta, CBOICTBA U MOTYYECHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMl METAUIOB W CIUIaBOB, HUX (U3MUECKUMU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KEJIE€3a B KUCIOPOJE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(IT) u xenesa (III), meau (II), HabnroAeHNE U OMMCAHUE MPOLECCOB OKPAIIMBAHUS
IUITAMEHUM HMOHAMHM HaTpus, Kaldus W Kalblusg (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEAHEBHOM >XW3HU 4elNOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus Beuiects, nainee — [1/IK). Poiap xumun B penieHnn 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3yd4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABHI METAIJIOB, MOJUMEPHBIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzammsi MEXIpPEAMETHBIX CBS3CH NMPU HM3YYCHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHWE KaK OOIMX €CTECTBEHHO-HAaYYHBIX
MOHATHM, TaK W TOHSATHUM, SIBJISIOMIMXCS CUCTEMHBIMH JIJII OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOT'O ITUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TMOHSATHSA: HAY4YHBIM (DaKT, rUmores3a, 3aKOH,
TEOpHs, aHajau3, CHUHTEe3, KiIaccupukamus, TMEepUOAUIHOCTh, HAOIIOJECHUE,
OKCIIEPUMEHT, MOJICTUPOBAHUE, H3MEPECHHE, MOJCib, SBJICHHC, ITAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

dusnka: MaTepus, aToM, DJJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIH],
W30TOIBbI, PagUOAKTUBHOCTh, MOJEKYJa, SJCKTPHUUYECKUHM 3apsjl, MPOBOIHUKH,
MOJIYIIPOBOAHUKH,  JUAJICKTPUKH, (POTORIEMEHT, BEIISCTBO, TEIO, OO0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATTHYECKAS
pemérka, ciuiaBbl, (GU3NYECKUE BEIUYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJTHIIE.

buomorus: dorocuHTe3, npIxaHue, Omocdepa, IKOCHCTEMa, MHUHEpaIbHBIC
yIOOPEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMECHTHI, TUTATEIIEHBIC BEIECTBA.

I'eorpadust: armocdepa, rumpochepa, MUHEpadbl, TOPHbIE IOPOIHI,
M0JIE3HBIE UCKOITAeMbIE, TOIIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pEe3yJibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUS XMMUU B E€IUHCTBE y4eOHOU H
BOCIIUTATENIbHON ESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUMUCKUMU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOACTBOBATbCSI CUCTEMOM TO3UTHUBHBIX II€EHHOCTHBIX OpHEHTALUH H
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAyYHOMY HACIEAMI0, MOHUMAHUS 3HAYCHMs] XMMUYECKOM HayKH B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IPEICTaBICHUs O COLMAIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JeSITeNbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MEATENbHOCTH MpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOUIM B IIpolecce 3TOW Y4eOHOH JEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUWE U TIIOCTYNKH CBOMX TOBApHILEd C MO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pEHUYECKHE NPEICTaBICHUS] O BELIECTBE U XUMHUYECKOW pEeaKIUu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 TOHUMAaHUSl CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHWM IO
XUMUH, HEOOXOIUMBIE NJi1 OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBICHUMH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJNbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTHKOB, KypeHUsl),
HEOOXOJIMMOCTH  COOJIOJICHUSI TPaBWJI OE30MacHOCTH TIPU  OOpaIleHUH C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BBIOOP
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(ECCHOHATLHON Cpesie;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBA3aHHBIX C OKPYXKAIoIlel MPUPOIHON CPeaoi, A OBBIILICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOMH,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHMsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JPYroe.), KOTOpbIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIEC), KOTOpbIe oOOecrneunBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHHWH: PACKPBIBATh CMBICI XMUMHYCCKUX TOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMHM), HCTIOJIb30BaTh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KpUTEpHUH ISl KIacCU(PUKAUA XMUMHYECKUX BEIIECTB M XUMUYECKUX PEAKIIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHHH YIeOHO-TTO3HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B M3YIaEMBIX MPOIECCAX U SBICHUIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 TUIAHWUPOBAHWIO, OpPTaHU3ANMK W TPOBEICHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl MHTepHeTa), KpUTUYECKH OIEHUBATH MPOTUBOPEUYUBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENBHBIX 3a7]a4 ONMPEAEIEHHOr0 TUIIA, MPUOOPETEHHUE OMBITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOXKHBIMU CXEMaMH, JharpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  MPEICTAaBISATh  IOJNYYEHHBIE  pE3ylbTaTbl  MO3HABATEIBHOMN
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBHI, OIPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTh, BRIOUPATh HarbOoee d3PPEeKTUBHBIC CITOCOOBI PEIICHUsT YUeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep KaHMsl, YCTAHOBJIEHHOTO JaHHOW ¢enepalibHOW pabodeil mporpaMMonu,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEbHOCTA MO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiacce npeMeTHble pe3ysibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM D3JIEMEHT, IMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, HJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOuTalb, pPaanyc
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHITHUS IPU ONMMMCAHUM BEIIECTB M UX NPEBPAILICHUN;

e HCIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs GopMmyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCICHMUS  DBJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHAUIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAUMHEHUW IO
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona J[I. M. Mengeneesa:
JEMOHCTPUPOBAaTh TNOHUMAHHUE NEPUOJUYECKONM 3aBUCUMOCTU CBOMCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabIMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JIM4aThb TMOHSITUS  «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MenpneneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3EH — JISI M3YyYEHHS] CBOICTB
BEUIECTB M XHMHYECKMX pEAKIUil, EeCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMHU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX MOHSATHUWA: XWMHUYECKHI
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIIEKTPOJHTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHUE,
aIIOTpOnus, aM(pOTEPHOCTh, XUMUYECKasA CBsA3b (KOBaJICHTHAs, MOHHAs,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHX IIOHATUU U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAUHEHUH, TUI KPUCTAIIINYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymnma (A-rpynma)» U «mo0odyHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsia  sijapa, oOIlee YUCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(DUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPKAAsA OIMMCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHS pCaKIWH, IMOATBEPKIAIONINX CYIIECTBOBAHKE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKHX TIPEBpaIlleHUd B Pa3IuIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKIUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHAaKa U YIIIEKUCIIOro rasa);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAY4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

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

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimne npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 1 bubmuorexa [IOK

' U COJIsX https://m.edso0.ru/7f41837c
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edso00.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUI https://m.edso0.ru/7f41837c

HWroro no pazneny 30

Pa3znen 3. Ilepuonuueckuii 3axon u [lepuoanyeckas cucrema xummuueckux 3jiemMenToB /[. U. MenaeneeBa. CTpoeHne aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMuyeckas CBS3b. G 1OK
nOINOTEKA
3.2 OkHcHTe b HO- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro mo paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmaorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Pa3nea 2. HemeTanabl M X coelMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
' PYIIIBL. 2€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemMeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [JOK
' PYIHRE ’ P https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB [VA-rpymmel. Yriepon u 8 1 2 bubmorexa [OK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 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
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Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edsoo0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
n/n Bcero HU3yYeHus odpa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
1 [Ipenmer xumuu. Pons XumMun B :KU3HU 1 0 0 bu6mmoreka [IOK
yesjoBeka. Terna u BelecTBa 01.09.2023 | https://m.edsoo.ru/ff0d210c
5 [Tonsarre o MeTOMaX MO3HAHKS B 1 0 0 bubmuorexa [IOK
XUMHH 07.09.2023 | https://m.edsoo.ru/ff0d227e
I1 0 0
, | e ] :
P patit patop 08.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 YucTteie BemecTBa U cMecH. CiocoOb! 1 0 0 bubnunorexa LIOK
paszeneHus cMecen 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas padora Ne 1
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmmorexa [IOK
8 . PHVED 15.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPEHHON COJIN)»
bu6nmorexa [IOK
0 ATOMEL H MOIICKY TEL 1 0 0 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHTBI. 3HAKU 1 0 0 bu6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB 22.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6nuorexa [IOK
8 Hpoctsie i ClIOAKHEIC BelecTBa 1 0 0 28.09.2023 | https://m.edsoo.ru/ff0d2a6c
bubmuorexa [IOK
o AATOMHO-MOIEKYIApHOC yieriie 1 0 0 29.09.2023 | https://m.edsoo.ru/ffod2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. 1 0 0 bubmuorexa [IOK



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
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Xumuueckas popMysia. BaneHTHOCT 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX JICMCHTOB
11 OtHocHUTeNIbHAs aTOMHAs Macca. bubmuorexa [IOK
OTtHOcuTENbHAS MOJIEKYJISIPHAs Macca 06.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 10J1s1 XUMHYECKOTO bubnmoreka [JOK
3JIEMEHTA B COEIUHEHNHU 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Moib. bubmuorexa [JOK
Monsipaast macca 13.10.2023 | https://m.edsoo0.ru/ff0d5230
14 Pu3znyecKne 1 XUMHYECKHUE SIBJICHUS. bubnmoreka [JOK
XuMHuUecKast peakiiust 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBuUs IPOTEKaHUS bubnmorexa [IOK
XUMUYECKUX PeaKLui 20.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MaCcChl BELIECTB. bubnmoreka [JOK
XHUMHUYECKUE YPABHEHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
BeruncneHus: KOJIM4ecTBa, MacChl
17 BEIIECTBA 110 YPAaBHEHUSIM XUMUYECKUX bubmmorexa [IOK
H N P 27.10.2023 | https://m.edsoo.ru/ff0d5708
peakuui
Kaccudukamnms XuMrU4ecKux peakiiui
18 (coemuHEeHMSI, Pa3IOKEHUS bubmaorexa LHOK
P ’ 09.11.2023 |  https:/m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIoNEeUuCT. O600IIeHE 1 bubmmorexa [IOK
N AReT, LRooH 10.11.2023  https://m.eds00.ru/ff0d40c4
CUCTeMaTHU3alus 3HAaHHUH
20 KonTponbhas padora Nel no Teme bubnmorexa LIOK
«BemiecTBa U XUMUYECKUE PEAKIIUM 16.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CoctaB
21 Bo3ayxa. Kucimopon — snemenr u bubnnorexa HOK
- 17.11.2023 | https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H



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
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dusuueckre U XUMHUYECKHAE CBOMCTBA

22 KHCJIOpo/ia (peaKiuyu OKUCIECHUS bubmorexa [JOK
P P ’ 23.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOsI MoTydeHus: KUCIopo/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorera [JOK
paTop P ' 24.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
TemnoBoii a3 ekt xumuaeckoi
24 peaKkIu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, dK30- U 30.11.2023 | https://m.edsoo.ru/ff0d4790
9HAOTEPMHUCCKHUX PEAKIIHIX
TommmBo (HeTh, yroJib U METaH).
25 3ar $I3H€}EI/IG(1];O3I[yra CIIOCOOBI iro bubmorexa IOK
P A 01.12.2023 | https:/m.edsoo.ru/ff0d4c4a
MPeI0TBPALLECHUS
[Ipaktuyeckas padora Ne 2 o teme
26 «[Tony4uenne u coOOMpaHue KUCIOPOIa bubmorexa LOK
I - P poAd, 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY
97 Bonopon — anemMeHT U mpocToe bubmuoteka [IOK
BelecTso. Haxoxxnenue B npupone 08.12.2023 | https://m.edsoo.ru/ffod4dd0
)8 Du3NYECKUe U XUMUYECKUE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Boiopoa 14.12.2023 | https://m.edsoo.ru/ff0d4ddO
29 [ToHsaTHE O KHCITOTaX M COJISIX bubmorexa HOK
15.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sl mostydeHus: BOAOpoja B bubnmnoreka [JOK
nabopartopuu 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padota Ne 3 o Teme
31 «[Tonmyuenne u cobupanue BOIOpOaa bubmmorexa [IOK
7 o1 posa, 22.12.2023 | https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 Monsipablii 00bEM Tra30B. 3aKOH bubmuorexa [JOK
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https://m.edsoo.ru/ff0d4790
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ABorajipo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciaenus o0n€Ma, KOJIHYECTBA
33 BEILIECTBA rasa 1o ero U3BECTHOM bubmorexa IOK
" Y 29.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Boerunciienus 00EMOB ra3oB 110
34 ABHCHHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa [IOK
ypan peakiuii 1 11.01.2024 | https://m.edsoo.ru/ffod5708
00BEMHBIX OTHOIIICHUI ra30B
35 DOU3NUECKUE U XUMUUYECKHUE CBOMCTBA bu6mmoreka [IOK
BO/IbI 12.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lorsitue 00 bubmuorexa [IOK
MHANKATOpax 18.01.2024 | https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputeab. HackleHHbIE
37 u HI;HaCBI peHHLIS aCTBOPBI B bubmorexa LOK
B PacTBopBL 19.01.2024 |  https://m.edsoo.ru/ff0d5b40
MaccoBast 10J1s1 BEIIECTBA B PaCTBOPE
[paktuyeckast pabora Ne 4 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnoreka [JOK
oTnpeAenéHHOM MacCOBOM Jomneit 25.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
39 KonTponbhas pabora Ne2 o teme bubmmoreka LIOK
«Kwucnopoa. Bogoposa. Bona» 26.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCupUKaLus, bu6mmoreka [IOK
HOMEHKJIaTypa 01.02.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA
41 KHMCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubamorexa [OK
’ P 02.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KIaccuuxaus, bubnmoreka [JOK
HOMECHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yenue n XuMHUECKUE CBOMCTBA bubnuorexa [IOK
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OCHOBaHHI 09.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukarus, bu6nunorexa [IOK
HOMEHKJIAaTypa 15.02.2024 | https://m.edsoo.ru/ffOdfee2
45 IlonyyeHnue U XUMUYECKUE CBOMCTBA bubnnorexa [IOK
KHUCIIOT 16.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnocoéblz n)f)n )eHI/IH XHMHqZEKHe bubmorera [JOK
y YHCHIL, 22.02.2024 | https://m.eds00.ru/00ad9474
CBOMCTBa
[TpakTtrueckas padora Ne 5. Perenue
47 JKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX 29.02.2024 | https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnueckas cBsI3b MEXKIy KJIacCaMHU bubnmoreka [JOK
HEOPraHMYECKUX COCAUHEHUN 01.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U CUCTEMAaTHU3aIUs bubnuorexa [IOK
3HAHUU 02.03.2024 | https://m.edsoo.ru/00ad9ch2
Konrtponsnas padota Ne3 o reme
50 "OCHOBHBIC KJIACChI HCOPTraHMYECKUX bubmorera [JOK
“n P 07.03.2024 | https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[lepBbie MOMBITKY KIacCHPUKAITUN
51 XUMUYECKHX AJIeMeHTOB. [loHsATHE O bubmorexa LIOK
' 14.03.2024 | https://m.edsoo.ru/00ad9ffa
IpyNmax CXOAHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepunonnueckas cucTeMa XMMHYECKUX bubmorexa HOK
P 15.03.2024 = https://m.edsoo.ru/00ada52c
anemenToB /1. . Menneneena
53 [Tepuoapl, rpynmbl, TOATPYIIIIHI bubmorera [IOK
P > TPYHIEL 26 16.03.2024 | https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnuorexa [IOK
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snep. M3orombl 21.03.2024 | https://m.edsoo.ru/00ada342
CrtpoeHue 3JIEeKTPOHHBIX 000I0UYCK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LIOK
22.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. MeHneneera
XapaKTepucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €TO MOJ0KCHHUIO B bubmuorexa [IOK
[lepuonunueckoii cucreme /1. 1. 04.04.2024 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue Ilepuonnyeckoro 3akoHa
57 JUISl pa3BUTUS HayKu U npaktuku. /. 1. bubnmnoreka [JOK
MenneneeB — y4€HbIN, IeAaror u 05.04.2024 | https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIEKTPOOTPULIATETLHOCTh ATOMOB bubnuotexa [IOK
XAMUYECKHUX 3JIEMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckasi CBs3b bubmorexa LOK
12.04.2024 = https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnspHas XUMAYECKas bubnnorexa [IOK
CBSI3b 18.04.2024 = https://m.edsoo.ru/00adaab8
61 KoBasienTHast HEMOJIApHAs XUMUYECKas bubnnoreka [JOK
CBA3b 19.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenetin OKHCICHS 25.04.2024 | https://m.edsoo.ru/00adae28
63 OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE bubmuorexa [IOK
peakiuu 26.04.2024 | https://m.edsoo.ru/00adb076
64 OKuCIUTEIN 1 BOCCTAHOBUTEIIH bubmorexa HOK
02.05.2024 | https://m.edsoo0.ru/00adb076
65 Kontponbnas pabota Ne4 o teme bubnnoreka [JOK
«CTtpoeHue aroMa. XuMHU4YeCcKast 03.05.2024 | https://m.edsoo.ru/00adb486
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CBA3b»

66 PesepBHEIit ypok. O000IICHHE 1 1 bu6nunorexa [IOK
cHUcTeMaTH3aIvs 3HaHUI 16.05.2024 | https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01IeHNE U 1 bubmmorexa [IOK
cucTeMaTH3alHs 3HAHUI 17.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PesepBHsliil ypok. O60011eHNEe 1 1 bubnmorexa [IOK
CHCTEeMAaTH3alMs 3HAaHUI 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Konrpoabnbie | IlpakTtuyeckue
n/n Bceero H3YYeHH S o0pa3zoBaTeJibHbIE
padoThI padoThbI
pecypchbl
[lepnonnueckuil 3aKoH.

1 Ilepnonnueckas cucrema 1 0 0 bub6mmorexa [IOK
XUMU4eckux annemeHTos Jl. 1. 05.09.2023 | https://m.edsoo.ru/00adb59e
Menneneera
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 0 0 brbmorexa LIOK

i 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 0 0 bubmuoteka [IOK
HEOPraHUYECKUX BEILECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buasr xuMudeckoi CBS3M M THITHI 1 0 0 bubnuorexa [IOK
KPUCTATIMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme

5 11 0 i 1 1 0
«IToBTOpeHue n yriyOaeHne 3HaHUIA 19.09 2023
OCHOBHBIX Pa3/IesioB Kypca 8 Kiracca

6 Knaccuduxanms xumMuaeckux 1 0 0 bub6nmoreka [IOK
peaKIuii Mo pa3InyHbIM MPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOMN

7 eaknuu. [ToHATHE O TOMOTCHHBIX U 1 0 0 bubmorexa LIOK
PeAItiH. 26.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHUSIX
ITonsiTHE O XMMHUYECKOM

8 aBHOBecHUU. DAKTOPHI, BIUSIONINE 1 0 0 bubmorexa LIOK
P ' PEL B 27.09.2023 |  https://m.edsoo.ru/00adc28c

Ha CKOpPOCTb XHUMHYECKOMN pC€aKiuu u
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MOJIO’KEHNE XUMUYECKOTO
paBHOBECHS

OKHCIIMTEIHHO-BOCCTAHOBUTCILHbBIC

bu6nmoreka LIOK

9
peakimu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust IEKTPOTUTHUSCKOM
10 nccorarmu. CHiIbHbBIE U ci1a0ble bubmmorexa [OK
g HHATH. 04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMouHble ypaBHEHUS PEAKIINNI bubmorexa LIOK
P peaitl 10.10.2023 | https://m.edsoo.ru/00add448
XHUMUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUI bubnnorexa [IOK
00 DJIEKTPOIUTHIECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLMAIIAN
XUMHUYECKHE CBOMCTBA COJIEN B
13 CBETE IIPEACTABICHUN 00 bubnmorexa HOK
P . 17.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON JUCCOLUAIIIU
14 ITonsaTtue o ruapon3e cojien bubmorexa IOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CHCTEMAaTH3aIIHS bubmuorexa [IOK
3HAHUHA 24.10.2023 | https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Perienne 3xcIepuMEHTAIIBHBIX Bubmorexa ITOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3agauy
KonTponbhas padora Ne2 o teme
17 «DIIEKTPOIUTHUECKAS THUCCOIIHAIIUA bubmuorexa [IOK
P s AL 07.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKIH B PACTBOPaxX»
18 OO6m1ast XxapaKTepUCTHUKA rajJOreHOB. bubnmnoreka [JOK
XuMUYecKHe CBOWCTBA Ha MpUMeEpe 08.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa

Xnoposogopoa. ConsiHast KUCIIOTa,

19 XUMUYECKHUE CBOUCTBA, MOTYUYCHUE bubmmorexa [IOK
> 1O ’ 14.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpaxTrueckas padora Ne 2 mo Teme
20 «[lory4aeHre CONITHOM KUCIIOTHI bubnmorexa [IOK
YHCHIE SO ’ 15.11.2023 | https:/m.edsoo.ru/00ade348
M3Yy4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMUYECKUX PEAKLUN, €CIIU OIUH U3 bubmmorexa [IOK
PEATHIH, 8 21.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30BITKE
29 OO6m1as XxapaKTepucTHKa JIEMEHTOB bubnnorexa [IOK
VIA-rpynmst 22.11.2023 | https://m.edsoo.ru/00ade64a
AIoTponHbie MOAU(MUKAIIUHN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeuHEHUN bubmuoreka [OK
B IIpHpojie. XMMHUYECKHE CBONCTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
CephI
24 CepoBogopon, CTpoeHuUE, bubnnorexa [IOK
(dbU3HYeCKre U XUMUYECKHUE CBOHCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTA,
25 ¢bu3nvecKkre 1 XUMHYECKUE bubamorexa OK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHECHUE
XUMHUYECKUE PEAKITIH, JICHKAIUE B
OCHOBE ITPOMBIIIIIEHHOTO CII0c00a
26 MOJIy4YEHUS] CEPHOMN KUCIIOTHI. bub6mmorexa LIOK
XUMHYECKOE 3arpsi3HEHNE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroIIel Cpe/ibl COeAMHEHUSIMHU
Cephl
27 Brrunciaenne MaccoBoii JOJIH BBIX0Oa but6mmoreka [JOK
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MPOAYKTA PEaKIvu 12.12.2023 | https://m.edsoo.ru/00adec8a
OO6mras XxapakKTepUCTHKa JIEMEHTOB
28 VA-rpynmnsl. A30T, bubnnoreka [IOK
pacrpocTpaHeHHe B IPUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeeat
(bu3HYeCKre U XUMHUYECKUE CBOHCTBA
Ammuak, ero puznyeckue u
29 XUMHYECKHE CBOICTBA, IOJIYUYECHNUE U bubmmorexa [IOK
> oMYA 19.12.2023 | https://m.edsoo.ru/00adf004
MIPUMEHEHUE
ITpaktuyeckas padora Ne 3 o Teme
30 «[lonmyuenne aMMHuaKa, U3y4eHHUe ero bubmmorexa [JOK
. i 1Y 20.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas KUCnoTa, €€ husndeckue u bu6muoteka [IOK
XUMHYECKHE CBOIICTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 no0pennii. XuMu4deckoe bubmmorexa LHOK
YAODP i . 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOUICH cpeabl
COEIVHEHUSAMU a30Ta
dDocbhop. Oxcun bocdopa (V) u
33 (1)00(%)0 pHasI ann((l))Ta (1)(1)1531/1([1e)cme u bubmorera [JOK
P . 09.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIyYCHUE
Hcnonp3oBanue dhocdaros B
34 KauyecTBE MUHEPAJIbHBIX YA0OPEHUH. bubnmoreka [JOK
3arps3HeHuEe IPUPOIHOUN Cpeibl 10.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Vriepon, pacupocTpaHeHUEe B
35 pu iﬂj $H3;iec£ieIIXHMquCKHe Bubmrorexa ITOK
PHPOAE, 16.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxkcunpl yriepoja, ux puandeckue u
XUMHYECKUE CBOUCTBA.

bubnuorexa [IOK

36
DKOJOTUYECKHE MPOOIIEMBI, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuoM yriepoa (IV)
37 VYronbpHas KUCTIOTa U €€ COTN bubmorera [JOK
23.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTrueckas padora Ne 4 o Teme
38 "IlosrydeHune yriekucioro rasa. bubnnorexa [IOK
KauecTBeHHas peakiys Ha KapOOHaT- 24.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[lepBoHaYaIbHEIC TOHATHS 00
39 OpraHMYECKHUX BEIIESCTBAX KaK O bubmorera [IOK
P 30.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepo/ia
40 Kpemuuii u ero coeuHeHUs bubmorera [IOK
P 31.01.2024 | https://m.edsoo.ru/00ae080a
IIpakTueckas padora Ne 5.
41 Pelrenne skcriepuMeHTaNIbHBIX 33124 bubmuoteka [IOK
mo TeMe «BakHelre HeMeTalbl U 06.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCTUHCHHS
KonTponbHas padora Ne3 o Teme
42 «BaxHeiime HeMeTaJTbl U UX bubmorera [JOK
07.02.2024 | https://m.edsoo.ru/00ae0el8
COCTHHCHUS
OO6mras XxapaKTepucTuKa
XUMUYECKHUX DJIEMEHTOB —
43 MeTaJlIoB. MeTalnueckasi CBA3b U bubmuorexa [IOK
MeTaJllIn4yecKasi KpucTauInyecKas 13.02.2024 = https://m.edso0.ru/00ae103e

pemérka. Pu3nvecKre CBOMCTBA
METaJUIOB
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XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 OIEKTPOXUMHYECKHUH P, bubmorexa IJOK
P . pAR 14.02.2024 | https://m.edso0.ru/00ae1156
HAMNpPSDKEHUH METAIIIOB
OO1u11e crnocoObl MoTyYeHUs
MetauioB. CiuiaBel. BerauciieHust mo
45 aBHEHUSIM XMMHWYECKUX PEAKIIAI bubnnorexa HOK
P P ’ 20.02.2024 | https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKUT
pUMecH
46 IlonsaTue o KOPpO3UH METAILIOB bubmorexa IOK
PP 21.02.2024 | https://m.edsoo.ru/00ael1278
bu6nunorexa LIOK
47
Hlenounie MeTaLis! 27.02.2024 | https://m.edsoo.ru/00ael14b2
48 Oxcuabl ¥ TUIPOKCUIBI HATPUS U bubnuotexa [IOK
KaJnus 28.02.2024 | https://m.edsoo.ru/00ael14b2
49 [llenouHO3eMeTbHBIC METAIIBI — bubnuorexa [IOK
KaJILLIUA 1 MarHUH 05.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxknaelimue coefMHEHUA KAILINS bubmorexa IOK
t 06.03.2024 | https://m.edsoo.ru/00ael5e8
51 O0006I11IeHNE U CHCTEMATHU3AIHS
3HAHUHA 12.03.2024
52 JKECTKOCTH BOJIBI M CIIOCOOBI €6 bu6mmoreka [IOK
YCTpaHEHUS 13.03.2024 = https://m.edso0.ru/00ae1886
[Tpaktrueckas padorta Ne 6 o Teme
53 "YKECTKOCTH BOILI I METOAEI €8 bubmorexa IOK
" 19.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnmoreka [JOK
54 An
FOMHIH 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U bubnuorexa [IOK
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https://m.edsoo.ru/00ae1c64

TUAPOKCHUIA 02.04.2024 | https://m.edsoo.ru/00aelc64
bubnuorexa [IOK
% AKeneso 03.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIPOKCHIIBI U COJIN JKEJIe3a bubnnorexa [IOK
(IT) u xene3a (III) 09.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06001IeHNE U CUCTEMATU3 AL
3HaHUI 10.04.2024
[Tpaktuyeckas padora Ne 7.
59 Pemrenne skcnepruMeHTaNnbHBIX 3324 bubnmoreka [JOK
1o TeMe «BaxkHelre MeTasibl U X 16.04.2024 = https://m.edso0.ru/00ae3de8
COCTMHECHHUSI»
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIHii, €CIU OJIUH U3
50 pEeareHTOB JIaH B M30BITKE WIIH bubmuorexa [IOK
COJIEP>KUT puMecH. Beruucnenus 17.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBOM JIOJU BBIXOJa TIPOIYKTA
peakuuu
61 O0001IeHNE U CUCTEMATU3 AL
3HaHUN 23.04.2024
KonTponbHas padora Ne4 o Teme
62 «Baxneime MeTaIbl U UX 94.04.2024
COEJIMHEHUS
63 BemectBa u Mmatepuasi B bubnmnoreka [JOK
MTOBCEIHEBHOM KM3HH Ye€JIOBEKa 30.04.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bu6muoteka LIOK
OKpPY’KaIoIlel Cpeibl 02.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xumuum B pemienun bubnmnoreka [JOK
AKOJIOTUYECKHUX TTPOOIIeM 07.05.2024 | https://m.edsoo.ru/00ae4270



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

66 PesepBHelit ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
CHUCTEMAaTH3aIus 3HAHUI 08.05.2024 | https://m.edsoo.ru/00ae0d0a
67 Pezepusblii ypok. O6001eHne u 1 bubnmorexa [IOK
cHucTeMaTH3als 3HaHUI 14.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O60011eHNE U 1 bubnmoreka [JOK
CHUCTEeMaTH3aIus 3HAHUI 15.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

* Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBOo «IIpocBemenue»
* Xumus, 9 kimace/ Pynsuruc I'.E., ®enpaman @.I7., AkiimonepHOE 00IIECTBO
«M3narensctBo «IIpocsemenue»

paboyas TeTpajib

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA
[Toypounoe nnanupoBanue no xumuu -9 kitacc, noa penakuuen Kusaszesa M.B.

COopHuk 3a1a4 U ynpaxxauenuit mo xumuu 8-11 kiacc, Xomuenko N.I'.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

[Topran pynmamentaibHOro XuMuueckoro oopasosanust ChemNet.

http://www.chemnet.ru I'azera «Xumus» u cailt nis yuurens «5 uay Ha ypok

XUMHUN»

http://him.1september.ru Enqunas xomnekius LIOP: [IpenmerHas komiekmus

«XUAMUA)

http://school-collection.edu.ru/collection/chemistry EcrecTBenHo-Hay



http://www alhimik.ru Bcepoccuiickas onuMmnmasia mKoIbHIKOB TT0 XUMUAN

http://chem.rusolymp.ru Opranuyeckast XuMus: SIEKTPOHHBIA YYEOHUK IS

CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: AIEKTPOHHBIN yUeOHUK

bu6mmnoreka IJOK
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