MUHUCTEPCTBO IMPOCBEIEHUA POCCUHUCKON ®EJEPALIUA

MunuctepcTBo o0pasoBanus KpacHosipckoro kpasi

Ynpasiaenune oopazoBanusi agMuHucTpanuu Kyparuackoro paiiona

PACCMOTPEHO

Ilencoset

[Iporoxon Ne 6 ot «29» 08
2024 r.

MKOY IlonaueBckasa OOII Ne28

- N YTBEPXJEHO
OOKYMEHT NOoArNMMCAH
ANEKTPOHHOM Hupexrop MKOY
MOAMNMCHIO [Monauérckast OOLL Ne
CepTtudukart: 28
4FE45D090F9D38AF7C508948CEA4723F
Bnapeneu: bopucosa OkcaHa FOpbeBHa
LewncteuteneH: ¢ 12.02.2024 go 07.05.2025
L ) Bbopucosa O.10.
ITpuka3z Ne87 ot «31» 08
20234 1.
PABOYAS ITPOT'PAMMA

(ID 2281579)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb)

IMonauéso 2024

U1 oOyJaromuxcs 8 — 9 Kiraccos



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 Takke Ha OCHOBE (QenepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOydeHusl, BOCIUTAHUS M Pa3BUTHS OOYYAIOMIMXCS CpPEACTBAMHU y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU CoJIep KaHusl, 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 OCBOEHHUS OCHOBHOW 00pa3oBaTENbHOM
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
y4e0HOr o co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPUPOJAE, O MYTAX PEIICHUS TJI00aTbHbIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

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

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENIbHOW  y4yeOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(HECCUOHATLHOMN 1eSITebHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS 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/IalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HayKH XMMHUH Ha OINpeNeIEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IEro 0Opa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX ITOHATUN
OpPraHUYECKON XMMUHU.

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 OPraHM30BaHbl 10 IPHHIMILY
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
HOJIYYEHHBIX U OCMBICIEHHBIX (PaKTOB, PA3BUBAIOTCS NIOCIIEI0BATENBHO OT OJIHOTO
YPOBHS K JIpyroMy, BBIIONHSAS (QYHKIUM OOBACHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XHUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
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 M3YyYEHHBIX YYE€OHBIX MpeaMeToB: «OKpyKaloluid MUpY,
«buonorus. 5-7 xknacce» u «Puzuka. 7 Kiaccy.

[Ipy wu3ydyeHUHM XHUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA 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
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHMS TIPH HW3YYEHUU BEIICCTB 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 u3ydeHnn XMMUU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs BaXKHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIIOBUSIM KU3HU;

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
o0yJaromuxcss K CaMOCTOSITENbHON MO3HABATEIILHON ACSITENbHOCTH, HAYyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIINX MPHOOPETECHUIO 00YyJarOIUMUCS
OIbITa Pa3HOOOPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHMSA, KIFOUYEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJI€ YyMCHHA OOBSCHATH W OIEHUBATH SIBICHUS
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YICHUH
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TIEHHOCTH XWUMHUYECKUX 3HAHUM MJI1 BBIPAOOTKH JKOJIOTHUYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTINITAHWIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKMX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
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. PU3HMYECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. IlonsTHe 0 MeTojax IMO3HAHUS B XMMUHM. UHCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

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

Xumuueckass ¢opmysa. BajgeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuecTBo BemiectBa. Moisib. MonsipHas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEAKIIUN (COSTUHEHMS, PA3I0KCHUS, 3aMEIICHUs, OOMeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKHX CBOMCTB O00pa3lloB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
ONHMCaHuEe TMPU3HAKOB IPOTEKAHUS XWMHUYECKUX peakiuil (passioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTUIUISIMUSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH MOBAPESHHON
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  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 kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenune xucimopoma. CrocoObl



MOJIYYEHHUSI KHUCIIOpoJia B JaboOpaTopuud W MPOMBIIUICHHOCTH. Kpyroropor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, yCWJIEHHE MapHUKOBOro 3¢ (dekra, pa3pylieHue 030HOBOr'O CJIOA.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

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

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTtBoputelib. PacTBOpEI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4denoBeka. KpyroBopoT Boabl B MPUPOIE.
3arpsA3HeHne NpUPOAHBIX BOA. OXpaHa U OUHCTKA MPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
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 ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psn aktuBHoctm meramoB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OIPENIETICHUE COAEpKaHUs KHCIOpOoAa B BO3AyX€, MTOIYUYCHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAHWE HX CBOMCTB, MOJy4YyeHHUE, COOMpaHUE, pACIIO3HABAHHE U HU3YYCHHUE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE OO0pa3lOB HEOPraHWYECKHUX BEUIECTB Pa3JIMYHBIX KIJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOIO METaljla JAPYTUM K3 pacTBOpa COJIU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

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

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepnoanueckuii 3akoH. [leprpoanyeckas cucteMa XMMHUYECKUX 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 s1ep. M3oTonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJdyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

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.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

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

Xumuyeckuii IKChepumMeHm:

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

Mescnpeomemmnule cea3u



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.

OO1uue ecTecTBEHHO--HAYUHbIC TTOHATHS: HAYYHBIN (paKT, TUIOTE3a, TEOpHUs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJA, AJEKTPUYECKUN 3apsl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, GU3NUECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

'eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOpPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHUOJIOB, KM, KaldbLHUS H HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAIUIMUECKON PEHIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEUIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMUYeCKUX peakiuii Mo pa3IMdyHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYacTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMIoBoMYy 3(dekry, 1o
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe O TOMOTEHHBIX W T€TEPOTCHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIMSAIONIME HA CKOPOCTh XHUMHYECKOW PEAKIMU U TMOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

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



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

Teopust 3IEKTPOIIUTHYECKON JUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoicTBa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTAUIMYECKUX PEIIETOK HEOPraHHUYECKHUX
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 AUCCOLMALNM KHCIOT, WIENOYEeH M COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEINbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]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
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KucinoTa, XMMHUYECKHE CBOMCTBA, IMOIYyYEHHE, NMpUMEHeHHue. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kuciora, (Qu3Myeckue U XUMUYECKHE CBoMcTBa (oOmue Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJYYEHHUsSI CEPHOM KHUCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHHH B MpUpOAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIIEHUs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiys Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopennii. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIoIIel Cpe/ibl COETMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (HochaTtoB B KaUECTBE MUHEPATIBHBIX YA0OPEHUIA.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO TMOTEIUVIEHUS KIMMaTa, MNapHUKOBBIM
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTUHEHUIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMONIOrMYECKU BaXKHBIX BEIECTBAX: KUpaX, OeNKax, YriieBoJiax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoenuvHeHus KpeMmHHs B mnpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CHIMKATHI, KX UCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



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

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M HUX COEJUHEHH (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, M3y4YEHHUE XUMHUUYECKUX CBOWCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu aszora, (ochopa MU HUX COEAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJECUCTBUE KOHLIEHTPUPOBAHHOM a30THOU KUCIIOTHI C ME/IBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOTas3a, MojdyyeHue, coOMpaHue, paclio3HaBaHUE U WU3y4YEHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE 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 mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  pPEIIETKa.  OJNEKTPOXMMUYECKUM  PAI
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocOOBI 3amuUThl UX OT Kopposww. CrutaBel (CTaib, YYryH, MIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
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
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3NYECKHe U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, TuApoKCcH bl U comu xxenesa (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MAarHus, KaJIbLWs, AJIIOMUHUSA, [IMHKA, JKEle3a
(1) u xenesza (111), menu (1), HaGnrOIEHNE U ONMCAHUE MPOLIECCOB OKPAITMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpPY:KaOLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus Beuects, aanee — [1/IK). Ponp xumuu B pemieHnn 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

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

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHWE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukaius, TMEePUOANIYHOCTh, HAOIIONIECHUE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PaAUOAKTUBHOCTh, MOJEKYJa, S3JEKTPUUYECKUW 3apsll, MNPOBOJHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA ITPOI'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 JIESITEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYalOLIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHMS XUMHUYECKOW HAyKu B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JeSITeIbHOCTH, TOTOBHOCTU K Pa3sHOOOpPa3HOW COBMECTHOM NEATEIbHOCTU NpU
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 IIOBEJEHUE U TMOCTYNKH CBOMX TOBApHILEd C TO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pEHUYECKHE NPEICTaBICHUS] O BELIECTBE U XUMHUYECKOW pEeaKIUu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO pPa3BUTUS HAyKH M COCTABJSIOLINE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHMI IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJNbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATYpOr, JIOCTYIMHBIMH TEXHUYSCKHMMH CPEICTBaMH 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 310POBbSI:

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 TPAaBWJI OE30MaCHOCTH TMPU  OOpaIllleHU:u 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 TPUMEHCHHUS TMPEAMETHBIX 3HAHWW TI0 XWUMHUHU, OCO3HAHHBIA BHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENIHON MPOodeCCHOHATBHON NESITEIbHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHUMH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
O0e3omacHOoro o0Opas3a >KM3HU, 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 TIPUMEHSATH 3HAHUS, MOJydaeMble TIPH W3YYCHUHM XUMHUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOT0 MBIILJIEHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHMsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (haKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYroe.), 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, PETYJIATUBHBIC), KOTOpbIe OOECIeYynuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBINIICHUSI TPU OCBOSHUU
3HAHHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMHM), HCTIOJIb30BaTh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEPHUH TSI KIACCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCE TO3HAHUS TOHATUS (MPEAMETHBIE 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 PENICHUH Y4eOHO-TT03HABATEbHBIX 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 H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

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 ONBbITa 10 IUIAHWPOBAHUIO, OpPraHWU3allMM W TIPOBEJICHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCICAOBAHUS, COCTABIIATh 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 OIICHUBATH MNPOTUBOPEUYHMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 3374 ONMPEAEIEHHOTO TUIIA, TPUOOPETEHHE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMbI€ 3a/1aud  HECIIOXKHBIMU CXE€MaMH, JIharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOr0 XO35MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXAOUIEW HPUPOIHOU
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  TPEACTABIATh  IOJNYYEHHBIE  pE3yJbTaThbl  I[O3HABATEIBHOU
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMH 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 JEHCTBHUH, OIpEIEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
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
CoNlep KaHMsl, YCTAHOBJIEHHOTO JaHHOW deaepanbHOl pabodeil mporpamMmmoin,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEbHOCTA MO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO 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,
XUMHUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BELIECTBO, 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, KHCIJIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
PO aTOMa, JJIGKTPOHHBIM CIIOW aroma, aToMHasi OpOWTallb, PaaUYC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATUH U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

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

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCICHMsSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
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:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOAUYECKONM 3aBUCUMOCTH CBOICTB
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: pAa3JIn4aTh TIIOHITUA «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.
MenpeneeBay ¢ YUCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHHUS aTOMOB



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

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peaKUuu (10 YUCIY U COCTaBy YYAacTBYIOIIMX B pPEaKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

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

MPOrHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEJIMHEHHS, 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 pEaKIHMil, E€CTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKUUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XUMHYECKHME  SKCIEPUMEHTHl IO
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 CMBIC OCHOBHBIX XWMHYECKHUX TMOHSATHUWA: XHUMHYECKUM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJSPHBIH  00BEM,  pacTBOp,  DIIEKTPOJIHTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENIb, OKHUCJIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX IMOHATHUA 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, IMPUHAMNICKHOCTh 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 HEOPraHUYECKUX COCAUHEHUM, THUI KPUCTATUTUYECKON
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 noArpynma (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 M 3apsia  sApa, OOIIee 4YHUCIO DJIEKTPOHOB 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(UIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE 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 CIOXKHBIX BEIIECTB, IMOJATBEPXKAAs OINKHCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

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



oOMeHa, ypaBHCHHMS pEaKIWW, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH 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 PEaKITUu;

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
ra3o000pa3HbIX BEMIECTB (AMMHAaKa U YIJIEKHUCIIOro rasa);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIWE 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 0 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 0 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimne npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
21 Boznyx. Kucnopogn. Ilonstue 6 0 1 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 0 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

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

' HEOPraHMYECKUX COEIMHEHUI https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue 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

31 Ilepnonnueckas cucrema 7 bu6nuoreka LIOK
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMHUecKas CBS3b. BuGorexa LIOK

32 ORACHTENbHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIINU

Hroro o paszeny 15 ]st?r?s?;;?:(izg 8%f41837c
PesepBHoe Bpems 3 bubmmorexa [IOK

https://m.edsoo0.ru/7f41837c
OBUIEE 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
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX bubnmoreka [JOK
1.2 . 4 0 0
peaknuin 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
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 0 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 0 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . 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
https://m.edsoo.ru/7f41a636

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
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 KJIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne undposbie
Tema Ypoka KOHTpOJIbHLIe HpaKanecm/Ie Aara (bp
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypchl

1 [Mpenmer xumuu. Ponbs xumuu B 1 0 0 04.09 bubmuorexa [JOK
JKU3HU YesoBeka. Tena u Beecrsa https://m.edsoo.ru/ff0d210c

) ITonsaTHe 0 MeToNaX MO3HAHUA B 1 0 0 06.09 bu6nunorexa LIOK
XUMUHU https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 11.09
«IIpaBumna pa®otsl B 1abopaTopuu U bubnnorexa [IOK

3 i 1 0 1
mpUEMBI OOpaIleHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM))

4 UnCThIe BEIIECTBA U CMECH. 1 0 0 13.09 bubmnorexa [JOK
CriocoOslI pa3zenenus cMmeceit https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas padora Ne 2 18.09

5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 bubmmorexa LIOK

! _ (A HPIVED https://m.eds00.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
20.09 bubmuorexa [IOK

0 ATOMEL M MOIICKY TEL 1 0 0 https://m.edsoo.ru/ff0d2a6c
XHUMHUYECKHUE DJIEMEHTHI. 3HAKU 25.09 bubmuorexa [IOK

7 1 0 0
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

3 XHUMHYECKHUE DJIEMCHTBI. 3HAKU 1 0 0 27.09 bubnuorexa [JOK
(CMMBOJIBI) XUMUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8

9 [TpocTeie U CIIOKHBIE BEIIECTBA 1 0 0 02.10 bubmorexa [OK

https://m.edsoo.ru/ff0d2a6¢c



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/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

04.10

bu6nmoreka [IOK

10 ATOMHO-MOJIEKYJIAPHOE yHeHHE https://m.edsoo.ru/ff0d2d50
3aK0OH ITOCTOSIHCTBA COCTaBa 9.10
11 BelecTB. XuMu4eckas Gopmyia. bu6muoteka [IOK
BaneHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcHTENIbHAS aTOMHAs Macca. 11.10
12 OtHocuTeNbHAs MOJICKYIISIpHAs bubmorera [JOK
YIAp https://m.edsoo.ru/ff0d323c
Macca
13 MaccoBas 1011 XUMAYECKOTO 16.10 bubmuorexa [IOK
3JIEMEHTA B COEIMHECHUH https://m.edsoo.ru/ff0d350c
14 KomungecTBo BemecTBa. MoJib. 18.10 bubnuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
15 du3nvecKue 1 XUMHUIECKHE 23.10 bubnmoreka [JOK
ABJICHUS. XUMUYECKasl pEAKIIUs https://m.edsoo.ru/ff0d37fa
[Tpu3Haky M yCIIOBHSI TPOTEKAHUS 2510 bubmmoreka [IOK
16 .
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHHUS MAacChl BEIIECTB. 06.11 bubnmoreka [JOK
XHUMUYECKUE YpaBHEHHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus Koau4ecTBa, MacChl 08.11
18 BEIIIECTBA I10 YPAaBHCHUSIM bubmorera [JOK
= P N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Kiaccudukamnus XuMuaeckux 13.11
19 €aKIHii (COeAMHEHMSI, PA3IIOKEHHS bubmroreia LIOK
beakdl g P : https://m.eds00.ru/ff0d3f34
3aMeleHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIiA- 15.11 Eu6 OK
20 sHukIonenuct. O0o0IeHne u momorexa L

cUCTeEMaTHU3alusd 3HAHUU

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KontponbHas padota Nel mo teme 20.11
21 «BerecTBa U XMMHYECKHE bubmorera [JOK
https://m.edsoo.ru/ff0d4290
peaKIum
Bo3nyx — cmecsk razos. Cocras 22.11
22 Bo3ayxa. Kuciaopoa — 3jieMeHT u bubmorera [JOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dOu3nyeckue U XUMHUICCKIE 27.11

23 CBOMCTBa KHCIIOpoJa (peakuuu bubmuoteka [{OK
okucnenus, roperne). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
CriocoObl TTOTydeHHs KHCJIOpoa B 29.11

24 naboparo an?ﬁ OMBHHHeé;éiTH bubmorera [IOK

paTop P ' https://m.edsoo.ru/ff0d497a
[TpumeHeHue kuciaopoaa
TemnnoBoit 3 pexT xumudeckoit 04.12

25 peakuuu, MoHsATHE O bubmmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHUH, https://m.edsoo0.ru/ff0d4790
9K30- ¥ SHIOTEPMHUYECKHIX PEAKITUIX
TomnuBo (He(Th, Yroiab U METaH). 06.12

26 3arps3HeHue Bo3ayxXa, CIIOCOOBI €T0 bubmorexa OK

p Ayxa, https://m.eds00.ru/ff0d4c4a
MIPEIOTBPALICHUS
[Ipaktuyeckas padora Ne 3 o Teme 11.12
27 «ITonmyuyenue u coOnpanue bubmorexa OK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJI1a, U3y4EHUE €r0 CBOWCTB)»

)8 Bomopox — 3neMeHT u mpocToe 13.12 bubmmoreka [JOK
BelecTso. Haxoxaenue B npupoze https://m.edsoo.ru/ff0d4ddo
dOu3nUeCKue U XUMUYECKHE 18.12

. bu6mmoreka [IOK

29 cBolicTBa Bojopoaa. [Ipumenenmne

BOJIOpOJIA

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4ae2
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30 [ToHsiTHE O KUCTOTAX M COJIAX 20.12 bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
31 CriocoOslI MoTydeHust BOJAOPOIa B 25.12 bubnmnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTrueckas padorta Ne 4 o Teme 27.12
32 «ITonyuenue u cobupanme bubmorexa LIOK
yi p . https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, H3YICHHUE €0 CBOHCTRBY
33 MossipHblii 00bEM Ta30B. 3aKOH 010.01 bubmmorexa [IOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYECTBA 11.01
34 BEIECTBA ra3a Mo ero H3BECTHOM bubamorexa [IOK
m . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Beruucnenus 00b€MOB ra3oB 1o 15.01
35 YPaBHEHMIO PEAKIIMU Ha OCHOBE bubmmnotexa LIOK
3aKOHA OOBEMHBIX OTHOIICHUN https://m.edsoo.ru/ff0d5708
ra3oB
36 duznyeckre 1 XUMHISCKUE 17.01 bubauoreka [JOK
CBOMCTBA BOJbI https://m.edsoo.ru/ff0d587a
37 Cocras ocnoBanwmii. [Toustue 00 22.01 bu6nuorexa LIOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. 24.01
38 Hacrimenable 1 HEeHACHIIEHHEIE bu6mmoreka [IOK
pactBopbl. MaccoBas 1oJist https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpE
[IpakTrueckas padora Ne 5 o Teme 29.01
39 «IIpuroroBiieHrE paCTBOPOB C bubnuotexa [IOK

onpeaeaEéHHON MacCOBOM 10eH
pacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba
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40 KonTponbHas padora Ne2 1o Teme 31.01 bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
41 Oxcumpl: cocTaB, KiacCUPUKALINS, 05.02 bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonmyueHnue 1 XuMHUYECKUE CBOWCTBA 07.02
42 KHCIIOTHBIX, OCHOBHBIX U bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
OcHoOBaHMsI: COCTaB, 12.02 bubmmorexa [IOK
43
KJIaccudukanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
44 [TosryyeHue u XUMHYECKUE CBOMCTBA 14.02 bubnmnoreka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
45 Kucnotsl: coctas, knaccudukarus, 19.02 bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
46 [TonyueHne ¥ XUMUYECKHE CBOWCTBA 21.02 bubnmnoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIAaTypa, 26.02
47 CHOCOéLFI) ri)n )CHI/I}I XI/IMI/I‘IZSKI/IG bubmorexa LOK
y YHCHI, https:/m.eds00.ru/00ad9474
CBOICTBa
[IpaxTrueckas padora Ne 6. 28.02
48 Pemenne skciepuMeEHTAIBHBIX bubnuorexa [IOK
3a1a4 1o TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHMUYECKUX COCIMHEHMID»
I'eHeTHyecKas CBA3b MEKITY 05.03
49 KJIaCCaMU HEOPTaHUIECKUX bubmorexa LIOK
. p https://m.edso0.ru/00ad9a50
COCTMHEHUI
50 O00011IeHNE U CUCTEMATU3AIMS 07.03 bubmuorexa [IOK
3HaAHUI https://m.edsoo.ru/00ad9ch2
ol KonTponbhas padora Ne3 no Teme 12.03 bubnnorexa [IOK
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"OCHOBHEIE KJIACCEI
HEOPraHWYECKUX COeTUHEHUI"

https://m.edsoo.ru/00ad9ela

[lepBbie MONBITKH Kiaccu(pUKaum 14.03
52 XUMHUYECKUX dNieMeHToB. [loHsaTue o bubamorera LOK
' https://m.edsoo.ru/00ad9ffa
IpyMmax CXOAHBIX SJIEMEHTOB
[lepnomuyaeckuii 3aK0H U 19.03
53 Ilepnonnueckas cucrema bub6nmorexa LIOK
XUMUYECKUX dyiemenToB /1. WM. https://m.edsoo.ru/00ada52¢
Menneneesa
54 [leproapl, rpymmbl, HOATPYIIIBI 21.03 bubmorexa [JOK
PHOZIBL, TPYTIHIEL, TOArpyH https://m.edsoo.ru/00ada52c
55 Crpoenue atoMoB. CocTaB aTOMHBIX 02.04 bubnnorexa [JOK
sanaep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI04YEeK 04.04
. bu6nmoreka LIOK
56 aToMOB 3JieMeHTOB [leproguaeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
XapakTepucTHKa XUMUYECKOTO 09.04
57 AJIEMEHTA TI0 €r0 MOJI0KESHUIO B bubnmoreka [JOK
[Tepuoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguyeckoro 3akoHa 11.04
58 JUISL pa3BUTHUS HAYKU U IIPAKTUKU. []. bubnnorexa [IOK
N. MenneneeB — y4€Hblil, negaror https://m.edsoo.ru/00ada96e
U TpaXkJlaHUH
DIEKTPOOTPHUIIATEIIEHOCTH ATOMOB 16.04 bubanorexa [JOK
59
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
60 HNonnas xumudeckast CBs3b 18.04 bubmorexa LIOK

https://m.edsoo.ru/00adac34
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61 KoBanenTHast mossipHas 1 23.04 bubnmoreka [JOK
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab8
62 KoBanentnas HemoysspHas 1 25.04 bubnrorexa [JOK
XUMHUYECKas CBI3b https://m.edsoo.ru/00adaab9
30.04 bubmuorexa [IOK
63 Crenens okucnenns 1 https://m.edsoo.ru/00adae28
64 OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC 1 07.05 bubmuorexa [IOK
peakuuu https://m.edso0.ru/00adb076
65 OKHCIIUTEIN U BOCCTAHOBUTEHN 1 14.05 bubmmorexa LHOK
https://m.edsoo.ru/00adb076
Konrtpomnsnas pabora Ne4 o teme 16.05
66 «Ctpoenue aroMa. XuUMHU4YeCcKas 1 bubmuorexa [JOK
P ' https://m.edsoo.ru/00adb486
CBSI3b»
PesepBusblii ypok .0O000111€HIE U 21.05
67 CI/ICTEMaTI/ISZP s 3HaHI/II;IH 1 bubmorexa [OK
& ’ https://m.edsoo.ru/00adb33c
[IpomexxyTouHas arrectauus
PesepBHelit ypok. O6001ICHNE 1 22.05 bubmuorexa [JOK
68 . 1
cUcTeMaTHU3alis 3HaHUH https://m.edsoo.ru/00ad9ch2
69 PesepBHEIit ypok. O000IICHHE 1 1 26.05 bubnmoreka [JOK
cUcTeMaTU3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 69

[TPOTPAMME
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9 KVIIACC

KoaunuectBo yacos JIeKTPOHHBIE
Ne nudpoBbIe
Tema ypoka Konrtpoabnbie | IlpakTtuuyeckue Aara bp
n/n Bceero o0pa3zoBaTeJibHbIE
padoTbI padoTbI
pecypcsbl

[lepuoanyaeckuii 3aK0H. 03.09

1 Ilepunonnueckas cucrema 1 0 0 bub6mmorexa [IOK
XUMHYECKHX 37eMeHTOB /l. M. https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTH B H3MEHEHUH 05.09

2 CBOICTB XUMHYECKUX DJIEMEHTOB 1 0 0 bubmmorexa [OK

. https://m.edsoo.ru/00adb6b6

MIEPBBIX TPEX MEPHOIOB
Knaccudukanus 1 HoMeHKIaTypa 10.09 bubmuoteka [IOK

3 1 0 0
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
Buabl XUMHYECKOH CBSA3U U THIIBI 12.09 bu6nunorexa LIOK

4 . 1 0 0
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme 17.09
«IToBTOpEHUE U yruyodneHue

5 3HaHWI OCHOBHBIX Pa3/iesiOB 1 1 0
Kypca 8 kiacca» Bxonnas
KOHTpOJIbHAs padoTa .
Knaccudukanuss XuMHIeCKux 19.09

6 €aKIUH 10 Pa3INYHBIM 1 0 0 bubmorexa [OK
pearh P https://m.edso0.ru/00adbcb0
MpU3HAKaM
[lonsiTue o ckopoctu 24.09 Eub OK

7 XuMuyeckou peakuuu. [lonstue o 1 0 0 ubsmorexa 11

TOMOI'CHHBIX U I'CTCPOIrCHHBIX

https://m.edsoo.ru/00adbe9a
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pE€akuusax

[ToHsITHE O XUMHUYECKOM 26.09
paBHOBecuH. PaKTOPBHI,
BIIUSIOIIME HA CKOPOCTh bubnnorexa [IOK
8 .
XUMHYECKOU peaKkuu U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHIECKOTO
paBHOBECHS
9 OKHCIIUTEITLHO- 01.10 bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 2EKTPOTUTHISCKON 03.10
10 nuccorari. CHIbHBIE U bubmorexa IOK
) https://m.edso0o.ru/00adcd68
ci1a0ble IEKTPOJIUTHI
11 Honnble ypaBHEHHS peaKIUi 10.10 bubmorera [JOK
P peartt https://m.edsoo.ru/00add448
XUMHUYECKHe CBOMCTBA KUCTIOT U 12.10
OCHOBaHMI B CBETE
12 npeACTaBICHUM 00 bubmorexa LIOK
e . https://m.edsoo.ru/00add5d8
AIEKTPOTUTUYECKOM
JIACCOITUAITNN
XuMHUYECKHe CBOMCTBA COJICH B 17.10
13 CBETE MpeJCTaBIeHUMN 00 bubmuoteka [IOK
ANEKTPOIUTUYECKON https://m.edsoo.ru/00add8b2
JIACCOITUAITNN
14 [ToHsATHE O TUAPOIIN3E CONCH 19.10 bubmmorexa LIOK
AP https://m.eds00.ru/00add9d4
15 O06001IeHne U CHCTEMAaTH3aIUs 24.10 bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
16 [TpakTrueckas padorta Ne 1. 26.10 bubmorexa LIOK

https://m.edsoo.ru/00addbfa
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«Pemrenne SKCIICPUMCHTAJIBHBIX
3aaa4d»

KonTponbhas paborta Ne2 mo teme 07.11
17 «OIIEKTPOIUTHYECKAS bubnnorexa [IOK
aucconuanusa. XuMAIeCKUue https://m.edsoo.ru/00addecO
peakiuu B pacTBOPAX»
OO6m1as xapakTepuCcTUKa 09.11
18 I‘aJII:I‘eHOBp XI/IMI:/I‘-IGCKI/IC bubmorexa LIOK
. ' https://m.edsoo.ru/00addfe2
CBOICTBa Ha MpUMeEpe XJI0pa
Xnoposogopon. ConsHas 14.11
19 KI/ICJfOTa I)[(I/IITVII?‘-ICCKI/IC CBOMCTBa bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHUE, MPUMEHEHHE
[Tpaktuueckas padora Ne 2 o 16.11
20 teme «llomydeHue conmssHOM bubmorexa OK
" N . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3yYCHHE €€ CBOMCTBY
Beluncnenus 1o ypaBHeHHUIM 21.11
21 XUMHYECKUX PEaKIrid, €CIIU OUH bubmmorexa [IOK
peartlii, A https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE
99 OO01mas xapaKTepUCTHKA 23.11 bubnmoreka [JOK
aneMeHToB VIA-Tpymnmbl https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(PUKAIUN 28.11
23 cepsl. HaxoxneHue cepsl u eé bubnuotexa [IOK
COEJIMHEHUH B MPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPbI
CepoBozi0po/1, CTPOEHUE, 30.11
24 (pnzﬂqefxgei XI/IE/II/I‘IGCKI/IC brbmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOIiCcTBa
25 Oxkcupsl cepsl. CepHast KUCIIOTAa, 05.12 bubmuoteka [IOK
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bu3nyeckrue 1 XUMUYECKHUE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/00adea28

XUMHUECKUE PEaKLUH, JIeKaIIne 07.12
B OCHOBE MTPOMBIIIICHHOTO
26 crioco0a MoTyueHust CEpHOI bubnnorexa [IOK
KHCJIOTBL. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOMICH cpeIbl
COCTMHEHUSIMU CEPhI
97 Brluncnenue MaccoBoit 10au 12.12 bu6mmoreka [IOK
BBIXO/Ia MPOAYKTA pPEAKIUU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepUCTUKA 14.12
aneMeHToB VA-rpynnsl. A30T,
28 pacnpoCTpaHEHUE B IPUPOJE, brbmorexa LIOK
https://m.edsoo.ru/00adeea6
buznyeckrue U XUMUYECKUE
CBOICTBa
AMMHaK, ero Gu3NIecKue u 19.12
29 XHMHYECKHUE CBOMCTBA bubmmorexa [JOK
’ https://m.edso00.ru/00adf004
MOJTy4YeHUE U IPUMEHEHHE
[TpakTrueckas padota Ne 3 mo 21.12
30 teme «[loryaeHne ammuaka, bubmorexa LIOK
. https://m.edso0.ru/00adf180
U3YYCHHUE €T0 CBOMCTBY
31 A30THas KUCIOTa, e€ pusnueckue 26.12 bubmmorexa [IOK
Y XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHUE HUTPATOB H 28.12
COJIE aMMOHMS B KAYECTBE
39 MHUHEPAJIBbHBIX Y100pEHHH. bubmunorexa [IOK

XUMHUECKOE 3arpsi3HEHHE
OKpYKaroIlei cpeabl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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docdop. Okcua pocdopa (V) u
dbocdopnas kucnoTa, pusznyeckne

09.01

bubmuorexa [IOK

33 1 XUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4eHUE
Hcnonp3oBanue ¢ocharos B 11.01
34 KadyeCTBE MUHEPATbHBIX bubnmnoreka [JOK
yao0peHuit. 3arpsizHeHHe https://m.edso0.ru/00adfc20
PUPOTHOH cpeasl hocharamu
Yranepon, pacrpocTpaHeHUE B 16.01
35 npnpzne, (Il))I/IBI/II‘)IeCKII)/Ie u bubmorexa LIOK
8 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcuabl yriaepoja, ux 18.01
buznyeckrue u XUMHUYECKUE
36 CBOMCTBA. DKOJOTHYECKUE bubmorexa LIOK
https://m.edsoo.ru/00adfebe
poOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriepoja (1V)
37 VYrosnbHast KUCHOTA U €€ CONn 23.01 bubamorera LOK
https://m.edso0.ru/00ae006¢
[TpakTrueckas padota Ne 4 mo 25.01
38 teme "llomydenne yriekucioro bubnnoreka [JOK
ra3a. KauecTBeHHas peakius Ha https://m.edso0.ru/00ae027e
KapOoHaT-HoH"
[lepBoHaYabHBIC TTOHATHS 00 30.01
39 OpraHWYECKHUX BEIIECTBAaX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIIepoaa
40 Kpemuuii u ero coeTuHeHUs 01.02 bubmorexa HOK
https://m.edsoo.ru/00ae080a
41 [TpakTrueckas padota Ne 5. 06.02 bubnmoreka [JOK

Pemrenne SKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/00ae0bf2
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3a1ad4 o reMe «Baxxuenmime
HEMETAJUIBI U UX COEANHEHU)

Konrponsnas padora Ne3 mo reme 08.02
42 «BaxuenIme HeMeTaIUIBI U UX bubmmorexa [IOK
https://m.edsoo.ru/00ae0el8
COETUHEHUS
OO6m1as XxapakTepUCTUKA 13.02
XUMHUYECKHUX DIIEMEHTOB —
43 MeTasIoB. MeTannuueckas CBsI3b bu6mmoreka [IOK
U MeTaJuinyecKas https://m.edsoo.ru/00ael103e
KpUCTaJUTHYeCKas peméTka.
dusnueckue cCBOMCTBA METALIIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB. 15.02
44 DINEKTPOXUMUYECKUN DS bubnuorexa [JOK
p . P https://m.edso0.ru/00ae1156
HANPSDKEHUH METaIJIOB
OO6m1re criocoObl MOTyYeHUs 20.02
MetaiuioB. CrutaBel. Beraucienns
45 0 VPaBHEHUIM XMMHYECKUX Bubmiorexa ITOK
P . https://m.eds00.ru/00ae1156
peakuui, eciu OJuH U3
PEareHTOB COJEPIKHUT MPUMECH
46 [ToHsATHE O KOPPO3UU METAILIIOB 22.02 bubmorexa LOK
PP https://m.edsoo.ru/00ael278
27.02 bu6nuorexa LIOK
47
HHenotneie MeTa bl https://m.edsoo.ru/00ael14b?2
48 OKcuabl ¥ THAPOKCH]IBI HATPUS U 29.02 bubnmoreka [JOK
KaJIns https://m.edsoo.ru/00ael14b?2
49 [{erouHO3EMETBHBIC METAJLIBI — 05.03 bubauoreka [IOK
KaIbILIUA U MarHui https://m.edsoo.ru/00ael15e8
50 BaxkHelmue coe1uHeHNUs 07.03 Bubmmorexa ITOK

https://m.edsoo.ru/00ael5e8
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KaJIbIHS

51 O6001IeHNe U cUCTEMaTU3aIUs 12.03
3HAHMIA
JKECTKOCTH BOJIBI M CLIOCOOBI €6 14.03 bubmuorexa [JOK
52
YCTpaHECHUS https://m.eds00.ru/00ae1886
[Mpaktudeckas padora Ne 6 o 19.03
53 TeMme "JKECTKOCTHL BOABI U METOIBI bubmmorexa [OK
,_ | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. 21.03 bu6nuorexa [IOK
>4 AJtroMHHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOWCTBA OKCHIA U 02.04 bubmmoreka [IOK
TUIPOKCHUAA https://m.edsoo.ru/00aelc64
04.04 bu6nuoreka [IOK
o Keneso https://m.edso00.ru/00ae1d86
57 OKCHIIBI, THIPOKCHJIBI M COJIN 09.04 bubnunorexa LIOK
xenesa (1) u sxemnesa (111) https://m.edso00.ru/00ae35e6
58 O060011IeHne U CUCTeMaTH3aIIHs 11.04
3HaHUH
[TpakTrueckas padota Ne 7. 16.04
59 Pemenue skcriepruMeHTaIbHbIX bubnnorexa [JOK
3a7a4 no reme «BaxHeine https://m.edso0.ru/00ae3de8
METaJIJIbI U UX COCIUHEHUS
Bberaucnenus mo ypaBHEHUSAM 18.04
XUMHUYECKHUX PEAKIINH, €CITH OJTHH
50 U3 PEareHTOB J]aH B N30BITKE WU bubnmorexa LIOK

COJICPKUT IIpUMecH. Beruncnenus
MAacCOBOU J0JIM BBIXOJa MPOIYKTa
peakuuu

https://m.edsoo0.ru/00ael1750
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O00011eHHE U cUCTEMATU3ALML 23.04
61 3HaHui [Ipomexxyrounas 1
aTTecTanus
Konrponsnas padora Ne4 o reme 25.04
62 «Baxknele MeTaIbl U UX 1
COEIMHEHUS»
63 BemecTBa 1 Matepualsl B 1 02.05 bu6nuorexa LIOK
MOBCETHEBHOW KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOe 3arpsa3HeHne 1 07.05 bubmmorexa [IOK
OKpYKaroIlei cpeabl https://m.edso00.ru/00ae4270
65 Ponb xumuu B perenun 1 14.05 bubnnorexa [IOK
HKOJIOTMYECKUX MPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHbIil ypok. O6001IcHIE 1 1 16.05 bubnmoreka [JOK
CUCTEMAaTH3alUs 3HAHUN https://m.edsoo.ru/00ae0d0a
Peseprublit ypok. O6001meHNE 1 20.05 bubmmorexa LIOK
67 . 1
CHUCTEeMaTH3alus 3HAHUI https://m.edso0.ru/00adb33c
68 PezepaHblil ypok. O600111eHue U 1 21.05 bubnnorexa [IOK
CUCTEMAaTHU3alMs 3HAHUN https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AxuunonepHoe o0mectBo «M3aarensctBo «lIpocBenieHue»

* Xumus, 9 ximacce/ I'abpuensa O.C., Octpoymos U.I"., Cnaakxos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

Xumus 8 knace .Konrponbsabie 1 mpoBepounbie padothl /["adbpuensan O.C.,
bepéskun I1.H. , Yiakoa A.A.

KonTponbsHbIe 1 mpoBepouHbIe paboTHI 110 XUMuu 9 kiacc AxmeroBa MLA.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

IMNDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HMHTEPHET

http://schoolbase.ru/articles/items/ximiya

http://c-books.narod.ru

http://www.prosv.ru/.
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