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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM
o0Opa3oBaTeIbLHOM MPOrpaMMBbl OCHOBHOTO OOIIETo 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHO padoueil MporpaMMbl BOCTIUTAHUS
U ¢ Y4€TOM KOHIICMIMM TpernojaBaHus ydyeOHOro mpeaMera «XUMHUS» B
oOpa3oBaTeIbHbIX opranu3amnusax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuu Na€T MpEJCTaBICHUE O LEJsAX, OOlEeH cTpaTeruu
oOydYeHHs, BOCTHTAHHMS ¥ PAa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNIbHOE MpeIMETHOE CoJIepKaHue,
MpeAyCMaTPUBAET PACIpPEEICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3ienaM M TeMaMm IMPOrpamMMbl MO XUMHUH, ONPEAENAET KOJUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHyEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YUYCHHMS] XUMHUU C YU4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEW 00ydYaromuxcsi, ONpeneNsieT BO3MOXKHOCTH —TMpeaMeTra  Jyis
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a Takke TPeOOBaHUM K
pe3yibTataM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIed U3yYeHUs peaMeTa U OCHOBHBIX
BHUJIOB Yy4YeOHO-IIO3HABATEIIBHOW JEATEILHOCTH OOYYaroIlerocs II0 OCBOCHHIO
y4eOHOT0 CoIepKaHMS.

3HaHWE XWUMHH CIIY)KUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
oOyyJaroiierocsi, ero MpeACTaBICHUM O MaTEpUATBLHOM EIMHCTBE MHPA, BAXKHYIO
poJib UTparoT (POpMHUPYEMbIE XHUMHUEW MPEACTaBICHUS O B3aUMOIIPEBPAILICHUSIX
PHEPTrUM M 00 HIBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TJI00ATbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON U AKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peajii3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPBI IMYHOCTH, €€ 00111eH U (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITECJIbHOW y4eOHOW  JIeSITEIbHOCTH,
AKCTIIEPUMEHTAILHBIX M HCCIIEIOBATEILCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM NEITeIbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €MHCTBO MPUPObI U YETIOBEKA, SIBJIAETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIIUXCS;



CHIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00YUYaAIOIINXCSI.

JlanHble HampaBiieHHs B OOyYeHMHM XUMUU OOecHeuMBaroTCA CrenuuKon
colepkaHUsi  y4eOHOro  MpeaMeTa, KOTOpPbIM  sBIAETCS — NEeAarorudyecku
aJlalTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare €
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0OIIEr0 0Opa30BaHUsI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOMIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHATHI XUMHUHU, OCHOB
HEOPTaHMYECKOW XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSATUN
OPraHUYECKON XUMHUH.

CtpykTypa coaep>kaHusi MPOrpaMMbl IO XUMHUHU C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTr0 moaxoja kK €€ u3ydeHuro. ColepxaHue CKIAIbIBAETCS U3 CUCTEMBbI
MOHSATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI IOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl 1O MPHUHIIMITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencTaBlieHUd 00 AIEKTPOJUTHYECKON UCCOIMAIIMU BEHIECTB B
pacTBopax.

TeopeTuueckue 3HAaHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIECIOBATEIHHO OT OJTHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHMS CBOMCTB,
CTPOCHUS ¥ BO3MOXHOCTEN MPAKTUYECKOT0 MPUMEHEHHUS U MOJTYyUYCHUS N3y4aeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl IO XUMHH  CIIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] 0 XUMHUUYECKOW COCTABIIAIOIICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOAMUT C MPHUBJICUCHUEM 3HAHUU U3
paHee M3YyYEHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy, «buonorus. 5—7
Kiacce» U «dusuka. 7 knacey.

[lpy wu3ydyeHMH XHUMHH TPOUCXOAUT (HOpPMUPOBAHHE 3HAHUH OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTEeCTBO3HAHUS, MPAKTUYECKOU
JEITEILHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3aa4a
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, TOCTYITHBIX
00001IIeHn I MHPOBO33PEHUECKOTO XapaKTepa, sS3blKa HAayKW, B MPHOOIICHUU K



HAYYHBIM METOJIaM MO3HAHUS MPU W3YYCHUU BEIIECTB M XUMUYECKUX PEaKiuil, B
(dbopMUpPOBAaHNY U Pa3BUTUH MTO3HABATEIHHBIX YMEHHI U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEILHON U y4eOHO-UCCIIEIOBATENBCKON ACSITENbHOCTH, OCBOCHUHU MPAaBUII
0€e301acHOro 0OpaleHysl ¢ BEIECTBAMH B [IOBCETHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUHU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsS BaXKHOE
3HaYeHHUE MPUOOPENU TaKHhe LeTH, KaK:

— (¢opMUpOBaHHE WHTEIJICKTYallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEIbBHOMY HPHUHATHIO PEILECHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YeCKOoe MpUOOIIECHHUE
oOy4Jaronmxcs K CaMOCTOSATEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecrieueHne yciloBuil, CIOCOOCTBYIOIIMX MTPUOOPETEHUIO 00YUYaIOIMMHUCS
OMbITA Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHHUS W CAMOIO3HAHUS, KIIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIMX YHUBEPCAJIBbHOE 3HAUY€HUE IS
Pa3IMYHBIX BUJOB JEATEIbHOCTH;

— ((opmupoBanue oOmEeNd (PYHKIIMOHATIBHOM H €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLCHUBATh SBJICHUS
OKpY>KaIOIlIEr0 MHUpa, UCHOJb3Yys 3HAHUS M OIBIT, NOJYy4YEHHbIE NMPHU HU3YYCHHUH
XUMHH, TIPUMEHATH UX TIPU PEIICHUH MTPOOIeM B IOBCETHEBHOM KU3HU U TPYI0BOU
TIeSITEIbHOCTH,

— (QopmupoBaHue y o0OyyaromMXcs T'yMaHUCTHUECKUX OTHOILEHUM,
NOHUMAaHUsl UEHHOCTH XHUMHYECKHX 3HAaHWUW i1 BBIPAOOTKH DKOJIOTUYECKU
LEJeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JEATENBHOCTH B IEJISIX
COXPAHEHUs CBOETO 3/10POBbsI U OKPYXKaroIiel MPUPOIHOIN cpebl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEHW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMSA OOIIEYEOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Npo¢uisi U HampaBICHHOCTU AabHEHIIIETO
OOy4YeHHSI.

Oo1ee urco 9acoB, OTBEAEHHBIX JIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOuiero odpazoBanus, cocrasisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJEP)KAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaILHBbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posb XMMUM B KU3HHU YEIOBEKA. XUMHS B CHCTEME HayK.
Tema u BemiectBa. (PU3WYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. YHCThIE BEUIECTBA M CMECH.
CriocoObl pazzesieHus CMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CloXHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas hopmyiia. BaaeHTHOCTh aTOMOB XUMUUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi mMacca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KommuectBo BemecrBa. Moisib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4HCla CTPYKTYPHBIX €IMHUI[ BemlecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

Du3NYeCKUe U XUMUYECKHUE SIBICHUS. XUMHUUECKasl PEaKIus U €€ MPU3HAKU.
3aKOH COXpaHEHHs] MacChl BEIECTB. XUMHUYeCKUe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX pPEeaKIUi (COeTUHEHUS, PA3I0KEHU, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B JIaOOpaToOpuu U
npuémMamMu oOpaleHus: ¢ J1abopaTOpHBIM 00OPYAOBAHUEM, U3YUCHHE M OTHCAHHE
bu3nUecKkux CBOWCTB O0pa3llOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHHUE
¢buzmyeckux (IMJIaBJICHHWE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCALMSI BOJABI) U XUMHUYECKUX (FOpPEHUE CBEUM, MPOKAIMBAHUE
METHOM MTPOBOJIOKH, B3aUMO/JICHCTBUE MeJla C KUCJIOTOMN) SIBJIICHUI, HAOII0IeHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peaklHil (pa3ioKeHue caxapa,
B3aUMOJICMCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumoielicTBHE xKene3a ¢ pactBopoM cosin meau (11),
U3Y4YEHUE CIOCOOOB PA3ENIeHHs] CMECEH: C MOMOIIBI0O MAarHuTa, (pUIbTpoBaHUE,
BBITIApPUBAHUE, NUCTHIIIAIMSA, XpoMaTorpadusi, MpoBEeHNUE OUYUCTKH TTOBAPEHHOU
CONiM, HaOMIOACHWE W  ONMUCAaHWE  PE3yJbTAaTOB  MPOBEJCHHS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYI
(IIapOCTEePKHEBBIX).

Ba:kHeilimme npeacTaBUTe M HEOPraHMYECKUX BElIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BemecTBO. Haxoknenue kucimopoza B TpUpoae, (DU3MYECKUE W XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkuciopoaa. CrnocoObl
NOJIYYeHHUs] KUclopoAa B J1abopaTopud M NPOMBIIUIEHHOCTH. Kpyrosopor
Kuciaoposa B mpupojie. O30H — aIoTpoIHas MoIU(pUKALK KUCIOPO/a.
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TernnoBoit 3(p(}eKT XUMHYECKON peaklud, TEPMOXUMHUYECKHUE YpaBHEHHUS,
9K30- W HHAOTEPMHUYECKHE peakuuu. TOoIIMBO: yrojab M MeETaH. 3arps3HEHUe
BO3IyXa, YCWICHHE MAPHUKOBOTO 3(pdeKTa, pazpymeHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u npoctoe BeuecTBo. Haxoxaenue Boaopoaa B IpUpoze,
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI ToTyueHust. Kuciaorsl
Y COJIU.

MoutsipHbIii 00BEM Ta30B. Pac4&Thl M0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoMcTBa BOABl. Boma kak pacrBopuresb.  PacTBOpHI.
HacellieHHbIE M HEHACBIIIEHHBIE PACTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 107151 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4yelioBeka. KpyroBopoT Bojbl B IPUPO/IE.
3arpsi3HeHHre NPUPOIHBIX BOJ. OXpaHa U OUYMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanuss nHeopranuueckux coenuueHuid. Oxcuzpl. Kiaccudukanms
OKCHJOB:  coyieoOpa3yroniie (OCHOBHBbIC, KHUCJIOTHbIE, aM{(OTEpHBbIE) U
HecosieoOpasyrone. HomeHnkmarypa okcuaoB. Puznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonydenune okcuaos.

OcHoBanus. Kiaccupukanus ocHOBaHM: HIENOYM W HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHuW. PU3NUECKHE U XHMHUYECKHUE CBOWCTBA
ocHoBaHuU. [lomyyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinor. @usndeckue u
XUMHUYECKHE cBoMcTBa KuCIOT. Pang axkxtmBHoctu MeTamioB H. H. bekerosa.
[Tony4yeHne KUCIor.

Conu. HomeHnkiarypa coseil. @uU3nyeckue U XMMHUYECKHUE CBOWMCTBA COJICH.
[Tomyuyenue couei.

['eHeTnyeckas CBSI3b MEXIY KJIacCaMU HEOPTAaHUYECKUX COETUHECHUM.

Xumuueckuii IKCnepumMenm:

KAueCTBEHHOE ONPEEIICHHE COJEPKaHUs KUCIOpoAa B BO3yXe, MOIYUYCHHE,
coOupaHue, pacro3HaBaHWE U M3YYCHHE CBOMCTB KHCIOPOJa, HaOIIOACHHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBUS BO3HUKHOBEHHUS U
npeKpaieHus ropeHus (rmokapa), 03HaKOMJIEHUE ¢ 00pa3liaMu OKCUJIOB U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, coOMpaHHe, paclo3HABAaHUE U U3YUYECHHE CBOICTB
BOJIOpoJia (ropeHue), B3aumoieiictsue Bogopoaa ¢ okcuaom meau (1) (BozsmoxxHo
WCIIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHIE 00PA3IIOB BEMIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHe OCOOEHHOCTEH pacTBOPEHHsS BEIIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONMPENCIEHHOW MAaCCOBOU IOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOJIbI C METa/llaMu (HATPUEM H
KaJIbllieM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3I0B HEOPTAHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOICHUE N3MCHCHHUS
OKpacCKH MUHJIUKATOPOB B PaCTBOPAxX KUCIOT U LIENOUYEH, U3YUEHHUE B3aUMOICUCTBUS



okcuna meau () ¢ pactBopoM cepHOW KHUCIOTHI, KUCIOT C METalaMu, peakiui
HEUTPpAIN3AIMHU, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTaJula APYTUM U3 PacTBOPA COJIM, PEIICHUE YKCTIEPUMEHTAIBHBIX 33/1a4 0 TEME
«BaxHelne K1acchl HEOPraHMYECKUX COEAUHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKH KIAacCU(DUKAIMUM XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbIE METaLIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT aM(pOTEPHBIE OKCHUJIbI
Y TUJIPOKCHUJBI.

[lepnonnueckuii 3axoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoiHas u jyiiuHHonepuoaHas popmel [lepuonnueckoi
cucrembl xumuyeckux asemeHtoB JI. U. Mengeneesa. Ilepuoasl u rpynmsl.
OU3NYECKUN CMBICH OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oronel. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHUSA paguyca aTOMOB XHWMHWYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyIIaM U NEPUOJIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CHCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku W mpaktuku. [[. . MenneneeB — yuyé€HbId U
IpaKIaHUH.

Xumuyeckass cBs3b. KoBajieHTHast (TOJisipHass M HEMOJISIPHAs) CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouecchl OKMCIEHUS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuu IKcnepumenm:

H3yueHHE OOpa3lloB BEIHIECTB META/VIOB MU HEMETAUIOB, B3aMMOJICHCTBUE
TUAPOKCHAA IMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiyu pa3aoKeHUs, COEAUHEHNUS ).

Meosicnpeomemmnule cea3u

Peanuzanusa MeXNpeaIMETHBIX CBA3CH MPU HM3YYECHHM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCSL 4Yepe3 HCIIOJIb30BAaHWE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATHUM, TAK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMU JJISI OTJICIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATUSA: HaY4YHBIA (akT, THIOTE3a, TEOPHUs,
3aKOH, aHalu3, CHUHTE3, Kilaccuukamus, TMNEePpUOJUIHOCTh, HAONIOJCHNUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

duznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsj, BEUIECTBO, TeNO, O0BEM,
arperaTHoe COCTOSHHE BEIECTBAa, Tra3, (HU3MUYECKHe BEIUYMHBI, EIUHHIIBI
U3MEPEHHUs, KOCMOC, TUIaHEThI, 3BE€3/b1, CoNHIIE.

buomnorus: dorocuntes, Apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MTOPO/IbI, OJIE3HbIE
HCKOIIa€MbIE, TOILINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecrBo u XuMHYecKasi peakius

Ilepuonnyeckuii 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB
XUMHAYECKHUX JIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KNS, KAIBIUA U UX COCAUHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »JJIEMEHTOB B llepuonnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BBl XMMHUYECKOW CBSA3U. THIIBI KPHUCTAIUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAIUIMYECKON PELIETKU U
BHJa XUMHYECKON CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BELIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKHUX
COCMHEHUN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakidii Mo pa3auyHbIM MPU3HAKAM (IO YUCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMHM BEHIECTB, MO TEIUIOBOMY 3(P¢eKTy, IO
W3MEHEHUIO CTENEeHEl OKHMCIECHUS XMMHUYECKUX 3JIEMEHTOB, MO OOpAaTHUMOCTH, IO
Yy4acTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUYECKHUE PEAKIMH, TEPMOXUMHUUECKHE
YPaBHEHUS.

[TonsiTue o ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakuusx. [[oHATHEe 0 TOMOIE€HHBIX M T'€TepOTre€HHBIX
peakuusx. [lonstue o karanuze. [loHsTue 0 xXuMuyeckoM paBHoBecuU. DakTopBhI,
BIIMAIOLIME HAa CKOPOCTh XMMHYECKOW pPEaKUUU U II0JO0KEHHE XUMHUYECKOTO

pPaBHOBECHSI.
OKHUCIUTENBHO-BOCCTAHOBUTENILHBIE ~ PEAKLMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHON ~ peakLuu. CocraBieHue  ypaBHEHUH

OKHCJIIUTEILHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM ¢  HCIOJIb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEIJIEKTPOIUTBHI.
Katnonsl, annoHbl. MeXaHW3M IHCCOLMALIMU BEIIECTB C PAa3JIMYHBIMUA BUAAMU
XUMUYeCKOH cBsi3u. CTeneHp aquccouuanyy. CUIIbHBIE U CIA0BIE 3JIEKTPOJIMTHI.

Peakiiun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUSI pEeaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHBbIE HMOHHBIC YypaBHEHHs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEICTABICHUN 00 IEKTPOIUTUIECKON TUCCOLUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBIL. [IoHsATHE O THApONIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIECHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJIOB W HEeMeTasioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(XJI0opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOU PEAKIIUU OT
BO3JICUCTBUS  Pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHHE  3JIEKTPOINPOBOJAHOCTHU
PacTBOPOB BELIECTB, IpoLEcca AUCCOLUALIMU KUCIIOT, IIeJI0uei U cojiel (BO3MOKHO
UCIOJIb30BaHUE BUIEO MAaTEPHUAJIOB), IMPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOLINX
NPU3HAKK MPOTEKaHHUS peakuil HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BBIICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEaKIHil (FOpEeHHe, pPEeaKIUuu pas3IoKEHUs,
COCIUHEHMsI), pAaclO3HABAaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KauyeCTBEHHBIX PEaKIMil HA MOHBI, PELICHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mias xapakTepucTuKa TrajoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3HUecKue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUYECKUE CBOMCTBA HA MPUMEPE XJIOpa (B3aUMOICCTBUE
C MeTajulaMM, HEMeTaJlaMH, Liesodamu). Xsopoonopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHUE, MNOpuUMEHeHue. JleiicTBue xjopa U
XJIOPOBOJAOPO/Ia HA OPTAHU3M YeJIOBEKa. BaykHele X10puabl U UX HAXO0KICHUE B
IIPUPOJE.

Oo6mas xapakrepuctuka ameMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHune u (U3MUYECKHe CBOICTBA
MPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKALIMKM KHCIOPOIa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3MUYECKHE U
XUMUYECKUe CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pu3nYecKue U XUMHUYECKUE CBOMCTBA (001IMe KaK MPeACTaBUTENS
KJlacca KUCJIOT U crenuduieckue). XUMHUUECKUE PEaKIMM, JeXallue B OCHOBE
MPOMBIIIUIEHHOTO CIoco0a MOJy4YeHUs: CepHOM KHUCIOThl. [IpuMeHneHue cepHoit
kucaoThl. COJM CEepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(haT-HuoH.
Haxoxxnenue cepbl M €€ COCAMHEHUNW B TpUpoJEC. XUMHYECKOE 3arpsi3HCHUE
OKpPYXAalolel Cpelbl COECOUHEHUSMU Cepbl (KUCIOTHBIE JOXKIW, 3arps3HEHUE
BO3J/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.



OOmas xapakrepuctuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHUS. A30T, paCIpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nUecKue 1 XMMUYECKHUE CBOMCTBA, MoJydeHre U npuMeHeHue. Coiam aMMOHus,
ux pU3NUEeCcKUe U XUMUYECKUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MoidydeHue, (PU3MUECKue U XUMHUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KUCIOT H  CHEeIUupUIECKUe).
Hcnonb3oBaHre HUTPATOB U COJIE aMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHU.
XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, alTOTPOIHBIC
Moaudukauuu gocdopa, puznyeckue U xumuueckue cpoiicrBa. Oxecun gpocdopa
(V) u dochopnas kuciora, Gu3MUecKue U XUMHYCCKUE CBOWCTBA, MOJTYUYCHHE.
Hcnonp3zoBanue ¢pocdaTtoB B KaueCTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mas xapakrepuctuka 3ieMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIIEHUS. Y TIIepO/, AJTIOTPOIHbIE MOIU(DUKALINY,
pacupocTpaHeHUE B NPUPOAE, PU3NUECKHE U XUMUYECKHUE CBOMCTBA. AJICOpOLHSL.
KpyroBopor yriepona B mnpupoae. OKcuabl yrieponaa, UX (U3HUECKUE U
XMMHUYECKUE CBOMICTBa, [JEHCTBHE HA JKUBbIE OPraHuU3Mbl, I[OJIy4CHHE U
IpUMEHEHHE. DKOJIOTUYeCKUue NpoOiieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUINO0Te3a TJI00AJbHOTO MOTEIJICHUs KiIMMara, MapHUKOBBIA 3P dexT. YrosbHas
KHCIIOTa U €€ CONM, UX (PU3MYecKHe UM XMMHUYECKHE CBOMCTBA, MOJy4YEHHE U
npuMmeHenne. KauecTBeHHass peakuuss Ha kapOoHarT-uoHbL. Mcmosb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHayanbHbIe TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpuponHble HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEPTH),
MPOJYKThI WX TepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMONOTMYECKU Ba)KHBIX BELLECTBAX: )KMpax, Oeikax, yriieBogax — U ux
poiii B OKM3HM 4eloBeKa. MarTepualbHOE€ €JIMHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHYECKHUE CBOWCTBA, IMOJY4YEHUE U
npuMmeHnenue. CoequHeHus KpeMHus B pupoje. O61ure npeacTaBieHus 00 OKCH e
kpeMuus (1V) u kpemaueBoit kucnore. CUIUKATHI, UX UCIOJb30BaHUE B OBITY, B
[IPOMBIILIJIEHHOCTH. Ba)KHENIINe CTPOUTEIbHBIE MaTepualbl: KEpaMHUKa, CTEKIIO,
IEeMEeHT, OeToH, xene300eToH. Ilpobiembl 6€30MacHOro0  MCIOJIb30BaHUS
CTPOUTENBHBIX MAaTEpUAIOB B IOBCEITHEBHOM JKU3HH.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3IOB HEOPTAaHMYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHUE KAaU€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIIOACHUE MPU3HAKOB
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X TIPOTEKAHWS], OMBITHI, OTPAKAIIME (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BUAEOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3liaMu XJIOPUI0B (TaJIOT€HUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSIMU (BO3MOXXHO HCIOJIB30BaHUE BHJIEOMATEPUATIOB),
HaO0JII0ICHKE TIpoliecca OOYIIIMBaHUs caxapa MoJi IeHCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHCIIOThI, U3YyYEHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KHUCIIOTHI,
IpOBeJICHIE KauyeCTBEHHON peakly Ha Cyib(haT-uOH U HaOII0eHIe pU3HaKa eé
pOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMU CBOMCTBaMHU a3oTa, dochopa u Hux
COEIMHEHUN (BO3MOKHO HCIOJIb30BAaHUE BUACOMATEPUATIOB), 00pa3liaMu a30THBIX
u dochopHbIX yaoOpeHui, mojlydyeHue, coorupanue, pacrio3HaBaHUE U U3YUYCHUE
CBOWCTB aMMHaKa, IMPOBEJACHHE KAYECTBEHHBIX PEAKIMd HA HOH aMMOHHUS U
dbochar-uoH W U3yYEHHE TPUZHAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO MCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HU3Y4YCHHE MOJeNed KpPUCTAUIMUECKUX PpEemETOK aamasa,
rpadura, QyniaepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIMU PacTBOPEHHBIX
BEIICCTB AKTUBUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJyUYEHHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHUE CBOWCTB YIJIEKMCIIOrO ra3a, MpOBEICHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB UX
[IPOTEKAHUsI, O3HAKOMJIEHHE C NPOAYKUHEH CHIMKATHOMW IIPOMBILUIEHHOCTH,
pEIICHUE SKCIEPUMEHTAIBHBIX 3a1ad No TeMe «BaxHellne HeMeTauibl U UX
COEIUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO0mmas xapakTepUCTHUKAa XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noJiokeHuss B llepuommueckor cucreme xumuyeckux snemeHtoB [, .
MengeneeBa u crpoeHus atoMoB. CTpoeHue MeTaiuioB. MeTajuimdeckasl CB3b U
METAUIMYECKAsT ~ KPUCTAUIMUECKass  PEIIETKA.  DJEKTPOXUMUYECKUH  pAX
HaNpsHKEeHUN MeTaiuoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTaimioB. OOmume
CIOoCOOBI TIONTy4eHUs MeTauioB. [loHATHE O KOpPpPO3WH METAIOB, OCHOBHBIE
CHOCOOBI 3aLUTHI UX OT KOppo3uu. CrutaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILJICHHOCTH.

[[enounbie MeTambl: nonoxkeHue B [leproanyueckoil cucteMe XUMUYECKUX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U
TUAPOKCHABI HATpud MW Kanus. [IpuMeHeHue IIeNOYHBIX METAVIOB U HX
COECIMHEHUM.

[IlenoyHo3emenbHbIE METAUIBl MAarHUM W KAJIbLUHW: TOJOXKEHUE B
[Tepnoanueckout cucreMe Xxumudeckux 3yieMeHToB /. . MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJiIeHUE B npupoae. Ousznueckre 1 XUMUYECKUE CBOMCTBA MarHus U
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KaJblusl. Baxkueiiine coequHenust Kanbius (OKCUT, TUIPOKCU]T, coJin). ZKECTKOCTh
BOJIBI M CITIOCOOBI €€ YCTpaHEeHHUS.

AmoMuHUA: nosioxkeHue B [lepuoanueckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTroma, HaxoxicHWe B mnpupojae. duszmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THIAPOKCHIA
AJTFOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aTOMa, HAaXOXJACHUE B Tmpupoac. Pu3MYECKUe Hu
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U con xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMHU
CBOMCTBaMH, H3y4YE€HHE  PE3yJbTAaTOB KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJIbIIUSI W HATpUs C BOJOM (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPHUANIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHWE  BHJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKI[Mi HAa MOHBI: MArHUs, KaIbLKs, aTIOMUHUS, IUHKA, skese3a (1)
u xenesa (lll), menu (Il), HaGmromeHNE M omHMcaHWE IPOIECCOB OKpAIIUBAHUS
MJIaMEHU MOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB T'MAPOKCHUIA ATFOMUHUS U
TUPOKCHIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3ajau 1o Teme «BaxkHeime
METaJUIbl U KX COCMHCHUS.

XHMHUA ¥ OKPYKAOLIAs cpeaa

BemectBa m marepuanbsl B IOBCEIHEBHOM >KM3HM 4YesnoBeka. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUUYECKUX peakiuil B ObITy. [lepBasi momoinb npu
XUMHYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHUE OKpYKarolleh cpenbl (MpenesibHas J0MyCcTUMast
KOHIIEHTpaius BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun 3K0JIOrHYeCKUX
npooeMm.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTtepuanoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mesxcnpeomemmnbnie ceasu

Peanuzanusa MeXNpeaIMeTHBIX CBA3CH MPU HM3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCSL 4Yepe3 HCIIOJIb30BAaHWE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATHUM, TaK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIsl OTJEJIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.
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OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHbIH (DAaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHalu3, CHHTE3, KilacCupuKalusi, MEepUOJAUYHOCTh, HAOIIOJCHHE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJENb, SBICHHE, MapHUKOBBIN
s peKT, TeXHOIOTHS, MaTECPHUAIIBI.

®dusuka: matepusi, aToM, JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI,
PaAOaKTUBHOCT, MOJIEKYJIa, AIEKTPUIECKUIN 3apsi, IPOBOJHUKH,
NOJYNIPOBOJIHUKY, AMDJCKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIIINYECKAS
pemeérka, CruiaBbl, (PU3MUYECKUE BEIMYUHBI, €IMHUIBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE IOPObI, TOJIE3HBIE
UCKOTIaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPAMMbI  OCHOBHOI'O  OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOydYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCITUTATEIBHOM JESATEIBHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, TPUHATHIMH B
oOlIeCTBE MpaBUJIaMU W HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIIN3AINH 00yJarOIIUXCS.

JInyHOCTHBIE  pe3yabTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYaroIIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMOM  IMO3UTUBHBIX I[ICHHOCTHBIX OpHUEHTAlUH W
pacUIMpEeHHE OMbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAy9YHOMY HACJICIUI0, TIOHUMAaHWs 3HAYCHUS XUMUYCCKOH HAyKH B JKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJIETh JOCTOBEpPHOU HHpOpMAIMeil o
NEPEOBBIX JOCTIKEHHUSIX W OTKDPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUaX MEXIMYHOCTHBIX
OTHONIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIE0BATEIbCKOM, TBOPYECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBbHOCTH TPU BBHINIOJIHEHUU
y4eOHBIX, IMO3HABATCIBHBIX 3a7a4, BBIMOJTHCHUU XHMHYECKUX OSKCIECPHUMEHTOB,
CO3JIaHUH YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHHUIO ¥ B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeSTEIHbHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEJICHUE
W TIOCTYNIKH CBOWX TOBAPWINCH C TMO3WIIMH HPABCTBEHHBIX M TMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHE TIPE/ICTABIICHUSI O BEIECTBE M XWMUYECKOW PEaKInH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIFOIIHIE
OCHOBY JIII TIOHMMaHUs CYIIHOCTH HAYYHOW KapTHHBI MUpaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsSI TPHUPOJIbI, B3aUMOCBSI3SIX 4YEJOBEKa C
MIPUPOJTHOM CPEAOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATENIbHBIE MOTHUBHI, HAMIPABJICHHBIC HA TMOJYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHCHHUS HAOJI0IaeMBbIX IPOIECCOB M SIBIICHHM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENIbCKOW KyJIbTYphl, B TOM 4YHUCIE
HABBIKOB CaMOCTOSITEIbHOM palOThl C Y4YEOHBIMU TEKCTaMH, CIPaBOYHOMU
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JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CpPEICTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpPEC K OOYYCHHIO W TIO3HAHUWIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, IMPOSKTHOM UM  HCCIIEIOBATEIIbCKON
JEATeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJICHHOCTH W YPOBHS OOyYECHHS B
JIAIbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKWU3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHME IMOCICICTBUN U
HETPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIs1, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJMMOCTH COONIOJICHUSI TMpaBuil O€30MacHOCTA TIpU  OOpalleHuu C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

HHTEpeC K MPaKTUICCKOMY M3YUCHHUIO PO eCCUil U Tpya pa3IudHOro poja,
YBKEHHE K TPYAY U pe3yibTaTaM TPYI0BOU AESATEILHOCTH, B TOM YHCIIC HA OCHOBE
NPUMEHEHHUS  MPEAMETHBIX  3HAHMM 1O  XHMMHHM, OCO3HAHHBIA  BBIOOD
WHJVMBUAYaJIbHOU TPACKTOPUHU MPOJOKEHUsT 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIenrHon npodeccuoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATLCS B IPOJPECCHOHATBLHOM Cpejie;

6) 3K0JI0rHYeCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKH IIeJIecO00pa3HOE OTHOIICHHE K MPUPOC KaK HCTOYHUKY KU3HH
Ha 3emJje, OCHOBE €€ CYyIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOT0 H
Oe3omacHOro oOpas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY U TCHUXMUYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
MpaBWI OE30MaCHOTO MOBEICHUSI MPU pabOTE C BEIIECTBAMU, a TAK)KE B CUTYalUsX,
YIPOXKaIOIMX 37J0POBBIO U KU3HU JIIOCH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHMS, MOJydaeMble MPU WU3YYECHUH XUMHH, JJIs
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOWUIEN ITPUPOIHON CPEIOH, IS MOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIbTYphl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJEM M IMyTed WX PEeIIeHUs] MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTMYECKOTO MBIILJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METAIIPEMETHBIE PE3YJIBTATbBI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTATOB BBIJICISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PEHHUS O0IIIEHAYYHBIE TIOHATHS (3aKOH, TEOPHs, TPUHITHTI,
rumnore3a, (QakT, CUCTeMa, TMPOIECC, DKCIEPUMEHT | JIPyroe.), KOTOpbIe
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETaxX W TO3BOJSIOT Ha
OCHOBE 3HAHUHW U3 3THX MPEaMETOB (GOPMHUPOBATH MPEACTABICHUE O IETOCTHOMN
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HAay4YHOUW KapTHUHE MHUpA, U YHUBEPCAJIbHbIE YueOHbIE ACICTBUS (MIO3HABATENIbHBIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE OOecTmeunBaroT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

Bba3oBble Jjornyeckue a1eiicTBUA:

YMEHHUSI HKCIMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIIJIEHUS TPU OCBOCHUH
3HAHUHN: PACKPBIBATh CMBICI XMUMHUYECKHX TMOHATHUN (BBIICIATh UX XapaKTEPHBIC
MPU3HAKH, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HUCIOJIb30BAThH
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOWPATh OCHOBAHUS U
KpUTEpUU JUIsl KIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIu,
YCTaHABJIMBATh MNPUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PaCCYXIeHUs (MHAYKTUBHBIC, JICIYKTUBHBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKJIIOUCHUS

YMEHHE TMPUMEHATH B TIpoIlecce IMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIC MPEACTaBICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMHYecKas ¢GopMysIa M YypaBHEHHE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABaTEIbHBIX 3aJ1a4, C YUéTOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABISATH U XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBISBJSITh  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CICJACTBCHHBIC CBS3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE MCIOJIb30BAaTh MOCTABJIICHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI JUIsl (JOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUMH;

MPUOOpPETEHUE OMbITa 110 IUTAHUPOBAHWIO, OpPraHU3aIllMd W TIPOBEIACHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, GopMyaupoBaTh 0000IICHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPoJIeTIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPNPETUPOBATH HHGOPMAIIUIO
pPa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUsA, CIPABOYHbIC
nocoOus, pecypcel WHTepHETa), KpPUTUYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJI0CTOBEPHYIO HH(OPMAITHIO;
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yYMEHHE MPUMEHITh Pa3IUYHbIE METOJbl U 3alpOoChl MPU TOUCKE U O0TOOpE
UHGOpPMALlMU U COOTBETCTBYIOLIMX JIAHHBIX, HEOOXOJUMBIX I BBIOJIHEHUS
y4eOHBIX U TO3HABaTENbHBIX 3a7au ONpeneIEHHOTO THIA, MPUOOPETEHHE OIbITa B
o0lacTh MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BAHMS PA3JIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBHIOUPATh ONTUMANBHYIO (hOpMY MpeAcTaBieHuss MHpopMaIu u
WUTIOCTPUPOBATh PEIIAEMbIE 3aJa4l HECI0KHBIMU CXEMaMH, JharpaMmMaMu,
IpyrumMu opmamMu rpadvKu ¥ ©X KOMOUHALIUSIMU;

YMEHHME HCIOJb30BaTh M AaHANU3UPOBATh B IIpolecce Yy4yeOHOHl u
UCCIIEIOBATENBCKON J1€ATEIbHOCTH MH(POPMALUIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHE OKPYKAIOUIEH NPUPOIHOU
CpEapl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHMSI 3a]1aBaTh BOMPOCHI (B X0J€ Auaora v (Win) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoii TeMmbl, (OPMYIUPOBATH CBOM MPEAJOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MIPEJIOKEHHOM 3a4a4u;

YMEHUSl  MPEJCTaBIATh  NOJYYEHHBIE  pe3yJbTaTbl  [MO3HABATEIbHOU
JEATEIbHOCTM B YCTHBIX M TNHMCBMEHHBIX TEKCTax; JeJlaTh IPE3CHTALUIO
PE3yJIbTaTOB BBINOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1a00paTOpHOI pabOTHI IO UCCIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

yMEHUs1 y4eOHOIro COTPYJHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
IIO3HABATEJIbBHOM W MCCIIEIOBAaTEIbCKOM  JEATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKUX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00cykaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIAUHAIIHIS
COBMECTHBIX JEHCTBUM, OIPENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHHUE CaMOCTOSITENIBHO ONPEEHATh UENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIHUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSITeIbHOCTD, BBIOUpaTh Hanbosee 3PpPeKkTuBHbIE CIIOCOOBI peleHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSATh WJIM KOPPEKTHUPOBATH
MPEUIOKEHHBIM QJITOPUTM JCWCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYEHUS! HOBBIX 3HAHHUU 00 H3ydyaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKIUSIX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOIO pE3yJIbTaTa 3asBJICHHOW LIEJIH, YMEHUE
UCIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MIPEeJiaraeMble B YCIOBUH 33JIaHUM.

MNPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pPE3yJbTAaTOB IO OCBOCHHUIO 005S3aTeIbHOTO
COJIEp>KaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI
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NEUCTBUN, crnenupuuecKkue JyUisi TPEAMETHOW o0macth  «XHUMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHUID HOBOIO 3HaHMs, €ro HWHTEpIpEeTalny,
peoOpa30BaHUIO ¥ PUMEHEHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUSX.

K xoniry oOyuenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOITNXCS YMEHUM:

e PpACKpBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEHIECTBO, CJIIOKHOE BEIIECTBO, CMECHh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCIJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHHUS, XUMHUYECKasl peakuus, KiacCUPUKAIUs peakiuil: peakiuu
COCAVHEHUS, PEAKIUU PA3J0KEHUS, PEAKIUU 3aMENICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIUIOBOU 3 (DEKT peakiium,
SAJIpO aToMa, SJIEKTPOHHBIN CJI0 aTOMa, aTOMHAasi OpOUTalIb, paauyC aToMa,
XUMUYECKasl CBs3b, MOJISIPHAST U HEMOJISIPHAsl KOBAJICHTHAsI CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JIOJs BEIEeCTBa
(MporieHTHAs! KOHIIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUU H
MPUMEHSITh ATU TIOHSTHS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCNOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY JJIS COCTaBlIeHHS (popmyn
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

e ONpPEAEINATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAUMHEHUM 10
dbopmynaMm, BHUJ XMMHUYECKOW CBSI3M (KOBaJEHTHasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSAX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh TOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOICTB
XUMHUYECKUX DJIEMEHTOB OT MX MoJioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabMUuHyt0 Qopmy Illepuomudeckoit
CUCTEMbl XHMHUUYECKHUX OJJIEMEHTOB: pa3jiudaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OoJbIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabauie «llepumomuueckass cucrteMa XuMHYeckux diaemeHToB J[. H.
MenneneeBay C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, 00IIee Yo JIEKTPOHOB U
pacnpesiesIeHUe X M0 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PHUIIMPOBATh XMMHUUYECKUE IJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY M COCTaBY YYAaCTBYIOIIMX B PEAKIMH
BEIIIECTB, 0 TETIOBOMY (D (PEKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMMCAHUE TTPUMEPAMH MOJIEKYJISPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX TNPEBpAICHUNA B
Pa3JIMYHbBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHMHUYECKOTO 3JIeMEHTa MO (opMmyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOUN pEeaKIuu;

MPUMEHSITH OCHOBHBIE ONEPAIIMH MBICIUTEILHOU JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTeMaTU3aluio, Kilaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — I U3Y4YEHUsI CBOICTB
BEIIECTB W XHMHUYECKHX PpEAKUHM, €CTECTBEHHO-HAYYHbIE METOMBbI
NO3HAaHUA — HAONIOJCHHE, W3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBII U MBICTIEHHBIN);

CJIEIOBATH MPaBHJIAM MMOJIb30BAHUS XUMHUECKOU MOCYA0M 1 JIA0OpaTOPHBIM
o0OpyJIOBaHMEM, a TaKXe TNpaBWiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBIMOJHEHUIO JAaOOPATOPHBIX
XUMUYECKUX ONBITOB IO MOJYYEHHUIO U COOMPAHUIO Ira3000pa3HbIX BEIIECTB
(BomopoJia M KHCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPEAEIEHHOU
MacCOBOM J10JIell pacTBOPEHHOrO BEMIECTBA, IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C IOMOILbIO UHJIUKATOPOB (JJAaKMYyC, (GeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIy 00yueHus B 9 kjacce npeaMeTHbIe pe3ysibTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

pPacKpbIBaThb CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HWOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO,
CJI0)KHOE€ BENIECTBO, BAJCHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHSI, XUMUYECKasl PEaAKIUsl, XUMUYIECKasi CBS3b, TEIJIOBOU A(DEKT
peakuud, MOJb, MOJISAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTraJu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBbIE PEaKIUH, OKHUCIHTEILHO-BOCCTAHOBUTEIIBHBIC PEAKITUH,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMUYECKas CBSI3b (koBasIeHTHa, MOHHAs,
MeTaJuInYecKasi ), KpUCTAITNYEeCKask peéTKa, KOppo3usl METaIOB, CILJIABhI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPEAEIbHO JOIMYCTUMAasi KOHILICHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHSA MPU ONMCAHUY BEILECTB U UX MPEBPAILICHUI;
UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHUS (HOpMYT
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKIINIA;

OMPENEATh BAJIGHTHOCTh U CTENIEHb OKUCJICHUS XUMHUYECKUX JIEMEHTOB B
COCAMHEHUSAX PpA3JIMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCy COEIMHEHUN 1o ¢dopMmysaMm, BHII XUMHYECKON
CBs3U (KOBAJCHTHAsl, MOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCMHEHUSX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpPAaX HEOPTaHWYECKUX COCAMHEHUM, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATH W XapaKTepHU30BaTh
TabauuHyo Gopmy Ilepuogudeckoid CUCTEMBbI XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh MNOHATHS «rJaBHas noArpynna (A-rpymnma)» M «1moOoyHas
noarpynmna (b-rpymnma)», maneie u OOJbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHNs1, KOTOPbIC UMEIOTCS B IEPUOINYECKON TAOTUIIE, C YNCTOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsii  anapa, oOllee YUCIO DJISKTPOHOB U pachpeicsieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIWHEHUHN B Mpeaeiax MalbIX NEpUOAOB U
TNIABHBIX MOJTPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE DJIEMEHThI, HEOPraHWUYECKUE BEIIEeCTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YacTBYIOIIUX B PEAKIUU
BEILIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 M3MEHEHHIO CTENECHEW OKHUCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHCHIBATH) OOIMME WU CHCIUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TIPOCTBHIX M CJIOKHBIX BEIECTB, MOJATBEPXKAasl OIMKUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBIISAITb YPABHEHUSI AJEKTPOIUTUYECKOW JUCCOLUMAIMU  KHUCIOT,
LIEJI0YEH U COJIEM, ITOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO
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oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3ITMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCa ATUX PEAKIIUA;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKAHUS XUMUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHUCIISATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacCChl BEIIICCTB,
MacCCOBYIO JIOJIFO XHMHYECKOIO JJIeMeHTa 1o ¢dopmylsie COCAUHEHUS,
MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOUN pEeaKIuu;

coOJTI0IaTh TIPABMIIA TTOJTH30BAHUS XUMUICCKOHN MOCYA0H 1 JTab0paTOPHBIM
obopy/noBaHMEM, a TakKXe IMpaBwiIa oOpalleHus C BeIIeCTBAMH B
COOTBETCTBMM C HHCTPYKIHMSAMU TIO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yriaekuciioro rasa);

MIPOBOJIUTH PEAKITUH, TTIOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATh OIBITHBIM ITyTEM XJIOpHJ-, OpOMHA-, HOIUMI-,
kapOoHat-, ocdar-, cunmkar-, cyiabdar-, THIPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTR;

MIPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICIUTEIIBHOM JEATEIIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CUCTEMATH3AaIINIO, BBISIBIICHUE IPUUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JJII M3YYEHUS CBOMCTB BEIISCTB U XUMHYCCKHUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABI TO3HAHUS — HAOIIOJCHHE,
U3MEpEHUe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoJsnuecTBO YacoB
Ne HanmeHoBaHMe pa3ie/ioB DJIeKTpPOHHbIe (HM(pPOBbIE)
KonTposabHbie IpakTnyeckue
n/n TeM MPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE pecypchl
padoTbI padoTbI
Pasznea 1. IlepBoHavaibHbIe XMMHUYECKHE TOHATHS
XuMusg — BakHas 00J1acTh
11 €CTEeCTBO3HAHUS U 5 5 bubmnorexa [JOK
' MPaKTUYECKOU IEeATEILHOCTU https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemecTBa 1 xXuMu4ueckue 15 1 bu6nmnorexa [IOK
' peaxiuu https://m.edso00.ru/7f41837¢
Utoro no pazneny 20
Pa3znen 2. BaxHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
Bosnyx. Kucnopon. Ilonstue bu6muoreka [JOK
2.1 6
00 okcHuaax https://m.edsoo.ru/7f41837c
99 Bonopona.Ilonstue o kucinorax 8 1 bubmmoreka HOK
' U COJISIX https://m.edso00.ru/7f41837¢c
Bona. PactBopsl. [lonsitue 06 bu6nuorexa [IOK
2.3 5 1 1
OCHOBAHHUIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChI 11 1 1 bubmmorexa [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. Ilepuoanyecknii 3akoH u Ilepnoguyeckas cucrema xummudeckux djaemenToB /I. M. Menneseesa. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepronueckuii 3aKOH U

31 IIepuoanueckas cucrema ; bubnuoreka [JOK
XUMHYECKUX 31eMeHTOB Jl. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMUYecKas CBA3b. BuGmiorexa LIOK

32 Oxrcamtensio- 8 L https://m.edso0.ru/7f41837c
BOCCTAaHOBUTCJIbHBIC PCAKITNHN

bubmuorexa [JOK
Hroro o paszeny 15 https://m.edso:)l. ru/7f41837c
PesepBHOE Bpems 1 bubmmorexa [JOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 66 4

[TPOTPAMME
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9 KUIACC

KoanyectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uudpoBbIe
Ne ni/m P Konrpoabusie IIpakTnuyeckue (upp )
NMPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThbI
pecypchbl
Pasnen 1. BemecTBo H XMMH4YeCKHe peaKIMu
11 [ToBTOpEeHME U yriyOJIeHHE 3HAHUH 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3/eNoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxuuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHIECKAs TUCCOIHAITHSI. 3 1 1 bubnmnoreka [HOK
' XHWMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Utoro no pazneny 17
Pasnen 2. HemeTa/ibl M MX COeIMHEHHS
21 OO611as XapakTepUCTHKa XUMHYECKUX 4 1 bu6muoreka [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mias XxapaKTepuCTUKa XUMHUECKIX
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYTIHL- 3P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO0mas XxapaKTepuCTUKa XUMHUECKIX
2.3 aneMeHToB VA- L. A30T, Gocdop u ux 7 1 brbmmorexa LTOK
' TPYHIBL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
24 anemeHToB IV A- bl YTIepoa u 8 1 2 bubmorexa [JOK
' . TPYHIEL poaL https://m.edso0.ru/7f41a636
KPEMHUH B UX COCMHCHUS
Hroro no pasneny 25
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Pa3gen 3. MeTaJJIBI M MX COeNHEHHUS

. bubmuorexa [JOK
3.1 0o 4
HIHME CBOHCTBA METaJLIOB https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 B 16
AKHEHIIE METAUIBL U UX COEAUHEHNS https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3znen 4. Xumus u oxkpyxamnias cpeaa
4.1 BemecTtBa 1 MaTepuansl B >KU3HU YEJIOBEKA 3 bubnnorexa LIOK
' B p https://m.edso0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemsa 3 buGnnorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE INTAHUPOBAHUE

8 KJIACC
KoauyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudposBbie
Tema ypoxa Kontpoabnsie IlpakTHyeckue A PaKTIyec bp
n/n Bceero H3YYEHHUS gag nara o0pa3oBaTtejibHbIE
padoTbI padoThbI
pecypcsl
[Ipenmer xumuu. Ponp
1 XUMUU B KU3HH YEJIOBEKA 1 04.09 bubmorexa HOK
' ' https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
5 Ilonsarue o meromax 1 06.09 bubnuorexa [JOK
[O3HAHUS B XUMUH ' https://m.edsoo.ru/ff0d227e
[TpakTrueckas pabora Ne
1 «ITpaBuna paboThl B
nabopaToOpuu U MPUEMBI bubnmnoreka HOK
3 1 11.09
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a60paTOpHBIM
000pyI0BaHUEM»
YucTele BelecTa u Bu6 10K
nOIMOTEeKa
4 .C 0 1 13.09
CMECH. TTOCODbI . https://m.edsoo.ru/ff0d26ca
pasneneHus cMece
[TpakTuueckas padorta Ne
5 2 «Pa3nenenue cmeceit 1 18.09 bu6nuorexa [IOK
(Ha IpPUMEpPE OUUCTKH ' https://m.edsoo.ru/ff0d28c8
MTOBapEHHO COJH)»
6 ATOMBI U MOJIEKYJIBI 1 20.09 bubmmorexa [TOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XHUMHUYEeCKHEe JIEMEHTHI.

bu6nmoreka [IOK
7 3Haku (¢ o) 25.09
HaiH (CHMBOITBI) https://m.edsoo.ru/ff0d2be8
XAMHAYECKHAX DJIIEMEHTOB
3 [IpocThie U cl0KHBIE 2709 bubnmoreka [JOK
BEIIECTBA ) https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE 02.10 bubnmoreka [JOK
y4eHue ' https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSHCTBA
COCTaBa BEILECTB. o 110K
noIroTeKa
10 Xumnueckas hopmyna. 04.10
bopmy https://m.edsoo.ru/ff0d2eae
BanentHocTh aTOMOB
XAUMHAYECKHUX DIIEMEHTOB
OTHOCHUTEIbHAS aTOMHA o 110K
noIroTeKa
11 acca. OTHOCHUTEIBLHA 16.10
M THOCHTCIbHA https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsi Macca
MaccoBag mons
12 XUMHYECKOTO 3JIEMEHTA B 18.10 Bubmorexa ITOK
' https://m.edsoo.ru/ff0d350c
COEIMHEHNH
13 KomnmuecTBo BelecTna. 2310 bubmmoreka IIOK
Mons. Monspnas macca ' https://m.edsoo.ru/ff0d5230
dusuueckue u Bu6 110K
nOInoTEKA
14 XUMHUYECKHUE SIBJICHUS. 25.10
https://m.edsoo.ru/ff0d37fa
XUMHUYECKask peaKus
[Ipu3Hakuy u ycnoBus Bu6 OK
15 MIPOTEKAHNS XUMUYECKHUX 30.10 mommoreka 11

peakuuii
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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3akoH COXpaHCHUA MaCChIl

bu6nmoreka [IOK

16 BeIecTB. XUMHUYECKUE 01.10
B https://m.edsoo.ru/ff0d3b88
YpaBHECHHS
Brrunciienus Koau4JecTsa,

17 MAaccChl BEIIECTBA I10 06.11 bubmuorexa [JOK
YPaBHEHUSIM XUMUYECKUX ' https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanms
XUMUYECKUX PEAKITUI

18 (coenuHEeHUS 08.11 Bubmorexa IIOK

’ ) https://m.edsoo.ru/ff0d3f34
Pa3oKEeHUS, 3aMEIICHUS,
oOMeHa)
M. B. JIomoHOCOB —
y4EHBIN-OHIIUKIIOTIETUCT. bu6mmoreka LIOK

19 13.11
O0600611eHE U https://m.edsoo.ru/ff0d40c4
cUCTEMAaTH3alus 3HAHUH
KonTponbnas padora Nel

20 o TeMe «BemecTBa u 15.11 bubmorexa HOK

' https://m.edsoo.ru/ff0d4290
XUMHUYECKHUE PEAKITIID)
Bo3ayx — cmech razos.

21 CocraB Bo3ayxa. 2711 bubnuorexa [JOK
Kucnopoa — aieMeHT u ) https://m.edsoo.ru/ff0d448e
mpoctoe BemecTBo. O30H
dusnueckue u
XUMHUYECKHE CBOMCTBA BuG OK

22 KHCJIOpoaa (peaKiu 29.11 nommoreka L1

OKUCJICHUS, TOPEHHUE).
[TonsTre 06 okcumax

https://m.edsoo.ru/ff0d4614
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Croco0bl MoTydeHus
KHCIIOpo/i1a B 1abopaTopuu

bub6nmoreka [IOK

23 Y IPOMBIILICHHOCTH. 04.12 https://m.edsoo.ru/ff0d497a
IIpumeneHnue kucnopona
TennoBoii a3 ekt
XUMUYECKON PEaKInH,
HOMTHE © bu6nmoreka [IOK

24 TEPMOXHMHHCCKOM 06.12 https://m.edsoo.ru/ff0d4790
YpaBHCHHH, IK30- U
IHAOTEPMHUECKUX
peaKIusax
Tormso (HedTh, yrois u

o5 MeTaH). 3arpsi3HeHue 1112 bu6nuoreka [JOK
BO3/lyXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALCHUS
[TpakTrueckas pabora Ne
3 no teme «llonydyenue u bu6muoreka [JOK

26 13.12
coOMpaHue KUCIopoa, https://m.edsoo.ru/ff0d4ae2
W3yYEHHUE E€r0 CBOMCTB)
Boapopon — snemeHT u

27 HpOHC"fOCHBCH.IeCTBO. 18.12 Bubmorexa ITOK

https://m.edsoo.ru/ff0d4dd0

Haxoxnenue B nmpupone
duznveckue u

08 XHMUYECKHE CBOMCTBA 20.12 bu6numorexa [IOK
Bozopoaa. [Ipumenenne https://m.edsoo.ru/ff0d4dd0
BOZOpOJA

29 ITonsaTHe o kUcIOTax U 55 1 but6mmoreka [IOK

COJIIX

https://m.edsoo.ru/ff0d50d2
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CrniocoOsl motyueHus

bu6nmoreka [IOK

30 27.12
BOZIOPOJIa B Ia0OpaToOpuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabora Ne
31 4 no teme «llonyuenue u 10.01 bubnmoreka [JOK
cobupaHue BOJ0poa, ' https://m.edsoo.ru/ff0d4f42
M3Yy4YEHHUE €ro CBOKCTBY
39 MonsipHblii 00BEM Ta30B. 1501 bubmmoreka [JOK
3akoH ABOraapo ' https://m.edsoo.ru/ff0d542e
Brranciaenus o0néma,
KOJIMYECTBA BEIECTBA
33 rasa o ero U3BeCTHOM 17.01 buGnnorexa LIOK
y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
WIH 00bEMY
Beraucinenus 00EM0B
ra3oB 10 yPaBHEHUIO
34 €aKI[M1 Ha OCHOBE 22.01 buGnnorexa LIOK
P . ' https://m.edsoo.ru/ff0d5708
3aK0HAa 00BHLEMHBIX
OTHOIIIEHUH ra30B
dusuueckue u Bu6 110K
HOINOTEKA
35 XUMHAYECKHE CBOMCTBA 24.01
https://m.edsoo.ru/ff0d587a
BOJIbI
CocTtaB OCHOBaHUH. bubmmorexa [JOK
36 29.01
[Tonsatue 06 nHIUKaTOpPaAX https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTenb.
Hacpinennsie u Bu6 OK
37 HEHACLIIIEHHEIE 31.01 nonuotexa 11

pactBopbl. MaccoBasi 107151
BEIIIECTBA B PaCTBOPE
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[TpakTrueckas padora Ne

5 1o Teme
«IIpurorosnenue
38 aCTBOPOB C 05.02 bubmorexa HOK
P P .. . ' https://m.edsoo.ru/ff0d5eba
onpeaenEéHHON MacCOBOM
JI0JICH pacTBOPEHHOTO
BEILIECTBAY
Konrponbnas padora Ne2
39 o Teme «Kuciaopo 07.02 bubmorexa HOK
poA. ' https://m.edsoo.ru/ff0d6342
Bopnopoa. Bona»
OKCcHJIBI: COCTaB, By 10K
nOIMOTeKA
40 acc arys, 12.02
KiaceHpuKanus https://m.edsoo.ru/ff0d664e
HOMCHKJIATypa
[TonydeHnue u xuMu4yeckue
41 CBOICTBA KHUCIIOTHBIX, 14.02 bubnuorexa [JOK
OCHOBHBIX ¥ aM()OTEPHBIX ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB, BuG 110K
nOIMOTEKa
42 KnaccuHuKaIus, 26.02
Purcan https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [Tonyyenne n xummudeckue 58.02 bubmmnorexka HOK
CBOMCTBA OCHOBaHUU ' https://m.edsoo.ru/ff0d67ca
KucnoTsr: cocTas, Bu6 110K
nOIMOTEeKA
44 acc a 04.03
KIacCH KA, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
[TonyyeHre u XUMUYECKHE
45 y4 06.03 bubmotexa LIOK

CBOMCTBA KHUCIIOT
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Comu (cpennue):
HOMEHKJIATypa, CIIOCOOBI

bub6nmoreka [IOK

46 HOJTyYEHHUS, XAMUYECKUE 1103 https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTrueckas pabota Ne
6. Pemenue
AKCTIEPUMEHTAIIbHBIX

47 3a7a4 10 TEME 13.03 bubnmorexa LIOK

https://m.edsoo.ru/00ad9b7c

«OCHOBHBIE KJIaCChI
HEOPTaHUYECKHUX
COEIUHEHUN
I'eneTnueckas cBs3b

48 MEXIY KJlaccaMu 18.03 bu6nmnorexa [IOK
HEOPTaHUYECKUX https://m.edsoo.ru/00ad9a50
COCJIMHEHU I
O06o00meHue n bubmuorexa [JOK

49 . 20.03
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00ad9ch2
KonTponbnas pabota Ne3

50 1o Teme "OCHOBHbIE 55 03 bubmmoreka IIOK
KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9ela
coeqrHeHnn"
[IepBble mONBITKN
KJ1accudukamm

51 XI/IMI/I‘IG(I()ZKI/IXHBJICMCHTOB. 27.03 bubmorexa [OK

https://m.edsoo.ru/00ad9ffa

ITonsaTue o rpynmax
CXOJIHBIX 2JIEMEHTOB

59 IIepuoanueckuil 3aKOH U 01.04 bu6muoreka [JOK

Hepnozmqecxaﬂ CHUCTEMA

https://m.edsoo.ru/00ada52c
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XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa

53 [lepuoasl, rpynmsl, 03.04 bubnmoreka [JOK
MOATPYTIIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB 1504 bubnmnoreka HOK
aTOMHBIX s1ep. M30Tomb! https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX
000JI09€K aTOMOB BuGmiorexa LIOK
% DJICMEHTOR . 17.04 https://m.edsoo.ru/00ada6bc
[Teproanueckoi CUCTEMBI
. . Menneneena
XapakrepucTuka
XUMHYECKOTO JIEMEHTA
56 IO €T0 MOJIOKCHHIO B 22.04 bubmmorexa [JOK
. https://m.edsoo.ru/00ada824
[Iepnoanueckoii cucreme
. . Menneneena
3HaueHune
[Iepnoanueckoro 3akoHa
57 JUTSI pa3BUTHUS HAYKU U 2404 bubnmnoreka [JOK
npaktuku. 1. 1. https://m.edsoo.ru/00ada96e
MeHieneeB — y4€HBIN,
MeJaror u TpakJIaHuH
DNeKTPOOTPUIIATETLHOCTh
58 aTOMZE XI/II\I/:I/I‘I—IIeCKI/IX 29.04 bubmorexa HOK
https://m.edsoo.ru/00adaab8
JJICMEHTOB
59 Honnas xuMuaeckas 01.05 bu6nunorexa [IOK

CBA3b
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60 KoBanentnas nossipHas 1 06.05 bubnmnoreka HOK
XUMHYECKas CBI3b ) https://m.edsoo.ru/00adaab8
61 KoBasientHas HenosnsipHas 1 08.05 bubnmoreka [JOK
XHUMHYECKAs CBSI3b ) https://m.edsoo.ru/00adaab9
bubnuorexa [IOK
13.05
62 CTener oKHCICHIA ! https://m.edsoo.ru/00adae28
OKUCIINTEIILHO- Bu6 LIOK
HOIMOTEKA
63 1 15.05
BOCCTANOBHTCILHAIC https://m.edso0.ru/00adb076
peakiuu
64 Oxucnaurenu u 1 20,05 bubnuorexa [JOK
BOCCTaHOBHTECIIU https://m.edsoo.ru/00adb076
KonTponbnas pabota Ne4
o teme «CTpoeHue bubnmnoreka HOK
65 1 22.05
aroMa. XrMHYecKas https://m.edsoo.ru/00adb486
CBS3b»
O06o0menue u bubmuorexa [JOK
66 . 1 27.05
cucTeMaTu3alusl 3HaHuH https://m.edsoo.ru/00adb33c
67 O600meHue u 1 2705 bubnuorexa [JOK
CUCTEMATH3ALMs 3HAHUM ) https://m.edso00.ru/00ad9ch2
68 O00011eHue n 1 2705 bu6numorexa [IOK
CUCTEMATH3aLMs 3HAHUH ' https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
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9 KUIACC

KoauyecTBo yacos DJIEeKTPOHHbIE
e Tema ypoka Konrpoabusie IIpakTnuyeckue Aata Paxrie tudposbie
n/n Bceero U3YYeHH S o0pa3oBaTtejibHbIE
padoTbI padoThbI Kasi 1aTa pecypebi

Ilepnoanueckuii 3aK0H.

1 [lepronuueckas cucrtema 1 05.09 bu6mmoreka [JOK
XUMHUYECKHUX AJIEMEHTOB https://m.edsoo.ru/00adb59%
. . Menaeneea
3aKOHOMEPHOCTH B

9 M3MCHCHHUU CBOMCTB 1 07.09 bubnunorexa [IOK
XUMHYECKUX JIEMEHTOB https://m.edso00.ru/00adb6h6
MEPBBIX TPEX MEPUOIOB
Kinaccudukanus n

3 HOMEHKJIaTypa 1 1.09 bu6nuoreka [JOK
HEOPTaHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIECTB
Bunel xummndeckon
CBSI3U U THIIBI bu6nuorexa [IOK

4 1 14.09
KPHUCTAJUTMYECKUX https://m.edsoo.ru/00adbac6
peLETOK
KonrtponbHas padora
Nel mo teme

5 «IToBTOpEeHune n 1 1 19.09

yTIIyOJIeHHE 3HAaHUN
OCHOBHBIX Pa3JIeiOB
Kypca 8 Kiiaccay
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Knaccudukanms

bu6nmoreka [IOK

6 XUMHACCIIX peariiind 1o 21.09 https://m.edsoo.ru/00adbch0
Pa3IMYHBIM MpPU3HAKAM
[TonsaTHe 0 cKOpoOCTH
XUMUYECKON PEaAKITUH.
7 [lonsTHE O TOMOTEHHBIX 26.09 bubmorexa [JOK
https://m.edsoo.ru/00adbe9a
Y TE€TEPOreHHBIX
peaKIusax
[ToHsiTHE O XMMUYECKOM
paBHOBecHH. DaKTOPHI,
BIIMSFOIIME HA CKOPOCTh
8 XUMHUYECKON pPeaKIiy U 28.09 Bubmorexa ITOK
https://m.edsoo.ru/00adc28c
MOJIOKCHHUE
XUMHYECKOTO
paBHOBECHS
OxucimTenpHo-
9 BOCCTaHOBHUTEILHBIE 03.10 bubmorexa [JOK
https://m.edsoo.ru/00adcade
peakimmn
Teopus
10 AIEKTPOJIUTUYECKON 05.10 bubnmnoreka [JOK
nucconuanyu. CUIbHBIE https://m.edsoo.ru/00adcd68
U cJ1a0ble ANEKTPOJIUTHI
1 HNouHble ypaBHEHUS 1710 bubmmnoreka [HOK
peaxkuui https://m.edsoo.ru/00add448
XUMHUUYEeCKHEe CBOMCTBA
KHCJIOT U OCHOBaHHUH B
12 CBETE MpecTaBlIeHu 00 19.10 bubmmorexa LIOK

AIEKTPOJIUTUYECKON
IUCCOLINAIINT

https://m.edsoo.ru/00add5d8
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XUMHYECKHE CBOMCTBA
coJiell B CBETE

bu6nmmoreka [IOK

13 NpeACTaBICHHi 00 . 24.10 https://m.edso00.ru/00add8b2
ANMEKTPOIUTUICCKOM
JUCCOLIUAITIT

14 [TonsiTue o runponuse 26.10 bubnmnoreka HOK
coJsieit https://m.edsoo.ru/00add9d4

15 O06o0meHue n 3110 bubmuorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00addd12
[Tpakruyeckas pabora Ne

16 1. «Pemenue 02.11 bubmnorexa [JOK
JKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a/1a49
KonTponbnas padbora
No2 o teme

17 «OIEeKTpOINTHYECKAs 0711 bu6mmoreka [LIOK
JIMCCOITHAITHS. https://m.edsoo.ru/00addecO
XVMUYECKUE peakiluy B
pacTBopax»

OO6mras xapakTepucTuKa

18 rajoreHoB. XUMHUYECKHE 11.09 bu6mmoreka [IOK
CBOMCTBA Ha IPUMeEPE https://m.edsoo.ru/00addfe2
XJiopa
XJI0pOBOAOPO.

19 ConstHast KUCTIOTA, 1411 but6mmoreka [IOK
XHMHUYECKHUE CBOMCTRA, https://m.edso0.ru/00ade104
MOJIy4eHue, MPUMEHEHHE

20 [IpakTnueckas pabora Ne 1611 bu6muoreka [IOK

2 no teme «llonyuenue
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https://m.edsoo.ru/00add9d4
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COJISIHOW KHCJIOTHI,
HU3y4YEHHUE €€ CBOMCTBY»

Briuucnenus o

YpaBHEHUSIM
21 XUMUYECKHUX PEAKIIUH, 28.11 bubmorexa HOK
https://m.edsoo.ru/00ade488
€CJIM OJIUH U3 PEarcHTOB
JlaH B U30BITKE

99 OO6mras xapakTepucTuKa 3011 bubnmoreka [JOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
Annorpomnssie
MOJIU(UKAIIH CEPHI.

93 Haxoxxnenue cepsl u e€ 05.12 bubnmoreka [JOK
COCJIMHEHUI B TIPUPOJIC. https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOMCTBA
cepbl
CepoBoJiopon, CTpOCHHE,

24 @Hznqefxgei ’ 07.12 brbmmorexa LTOK

. https://m.eds00.ru/00ade802
XMMHUYECKHE CBOMCTBA
Oxcuppl cepol. CepHas

o5 KHCII0Ta, (U3NYECKUE U 11 bubmmnorexka HOK
XHUMHYCCKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
IpUMEHEHHE
XHWMHUYECKUE PEAKIINH,

JeXalue B OCHOBE
MIPOMBIIIIIEHHOTO
26 crioco0a MmoTydeHust 14.12 bubmorexa [TOK

CEpPHOM KHUCJIOTHI.
XUMHUYECKOE
3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYKarolieu cpebl
COCIMHEHUSIMU CEPbI

27

28

29

30

31

32

Briuucienne maccoBoit
JIOJIA BBIXOJ1a TTPOJTYKTa
peakiu

OO01as xapakTepucTUKa
3J1eMEHTOB VA-Tpynsl.
A30T, pacnpocTpaHeHHe
B IIpupoe, puzndeckue
U XUMHUYECKHE CBOHCTBA

AmMMHak, ero
¢busnveckue u
XMMHUYECKHE CBOUCTBA,
MOJTy4eHHE U
pUMEHEHHE

[TpakTtuyeckas pabora Ne
3 o teme «llonyuyenue
aMMHUaKa, U3y4eHHUe ero
CBOMCTB»

A3oTHasg KuciorTa, eé
¢busnueckue u
XHUMHYECKHE CBOMCTBA

Hcnonb3oBanue
HUTPATOB U COJIEN
AMMOHUA B KQYECTBC
MHWHEPAJIBbHBIX
yaoOpeHuit.
XHMUYECKOE
3arpsi3HEHUE

19.12

21.12

26.12

28.12

09.01

11.01

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

bubnuorexa [IOK
https://m.edsoo.ru/00adeeab

bubnunorexa [IOK
https://m.edsoo.ru/00adf004

bubmmoreka IIOK
https://m.edsoo.ru/00adf180

bubmmoreka IIOK
https://m.edsoo.ru/00adf306

but6mmoreka [IOK
https://m.edsoo.ru/00adf518
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OKpYKarolieu cpebl
COEJIMHEHUSIMH a30Ta

33

dochop. Okcua
dbocdopa (V) u
dhocdhopnas kuciora,
(buznveckue u
XHMHUYECKHE CBOMCTBA,
MOJTy4eHUE

16.01

bub6nmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
¢docdaroB B kauecTBe
MUHEPAIbHBIX
yIOOpeHUH.
3arpsi3HeHue IPUPOTHOM
cpenst pocharamu

18.01

bubnuorexa [JOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHue B
npupoje, Gpuznyeckue u
XUMHYECKHE CBOMCTBA

23.01

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcuapl yriaepona, ux
¢buznyeckue u
XMMHUYECKHE CBOMCTBA.
DKOJIOTHYECKHE
po0JIeMbl, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

25.01

bu6numorexa [IOK
https://m.edsoo.ru/00adfebe

37

YroapHas KUCIIOTa U €€
COJIN

30.01

bu6nunorexa [IOK
https://m.edso0.ru/00ae006¢

38

[TpakTuueckas padota Ne
4 no teme "llonyuenue
YIJIEKHUCIIOTO ra3a.

01.02

but6mmoreka [IOK
https://m.edsoo.ru/00ae027e
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KauectBeHHast peakuus
Ha KapOoHaT-HOH"

39

[TepBoHavanbHbIE
MOHATHUS 00
OpraHMYECKUX
BEIIECTBaX KaK O
COCIMHEHUSIX YTJIepoaa

06.02

bu6nmoreka [IOK
https://m.edsoo.ru/00ae054e

40

41

Kpemuuii u ero
COEIMHEHUS

[Tpakruyeckas pabora Ne
5. Pemrenne
AKCIIEPUMEHTAILHBIX
3aJ1a4 10 TEME
«Baxneinmme
HEMETAIUIBI M UX
COEIMHEHUSY

08.02

13.02

bubnuorexa [IOK
https://m.edsoo.ru/00ae080a

bubnunorexa [IOK
https://m.edsoo0.ru/00ae0bf2

42

KonTponbnas pabora
Ne3 mo Teme
«Baxneimine
HEMETaJUIbl U X
COCIMHEHUS

15.02

bubmmoreka IIOK
https://m.edsoo.ru/00ae0el8

43

OO1as xapakTepucTuka
XHUMUYECKHUX DJICMECHTOB
— METaJIJIOB.
Merannuueckas CBSI3b U
MeTalllIndecKas
KpUCTAJUTHYECKas
pemérka. Pu3nveckKne
CBOMCTBAa METAJJIOB

41

27.02

bu6nunorexa [IOK
https://m.edso0.ru/00ae103e
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XUMHYECKHE CBOMCTBA

METAILIIOB. BuG 110K
HOJIMOTEKA
44 ONEeKTPOXUMHYECKHI 29.02
p B https://m.edsoo.ru/00ae1156
P HATIPSHKCHUIMA
METAaJlJIOB
OO01ue crioco0bl
MOJIy4CHHUS METAJIIOB.
CrutaBel. Beraucienus
45 110 YpaBHESHUSIM 05.03 bubmmorexa LOK
P . ' https://m.edso00.ru/00ae1156
XUMHYCCKHUX PEaKIIHA,
€CJIM OJTUH U3 PEarcHTOB
COJICPXKUT TIPUMECH
46 [TonsTHe 0 KOppO3UN 07.03 bu6nuoreka [JOK
METAJUIOB ) https://m.eds00.ru/00ae1278
bubmuorexa [JOK
47 €JIOUHBbIE METaJIIbI 12.03
1 https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THIPOKCUBI 14.03 bubnmnoreka [JOK
HATPHSL ¥ KaJTst ' https://m.edsoo.ru/00ae14b2
€JIOYHO3EMEINBHEIE
H . bubnuorexa [JOK
49 METAaJUIbl — KAJIbIIUN U 19.03
. https://m.edsoo.ru/00ael15e8
MarHu#u
50 Baxneitmme 21.03 bubmuorexa [JOK
COCJIMHECHMUS KaTbIUs ) https://m.edsoo.ru/00ae15e8
O06001menue u
51 III . 26.03
CHCTEMATH3ALNS 3HAHWI
59 JKEcTKoCTh BOJBI U 2803 but6mmoreka [IOK

CrocoOblI €€ yCcTpaHeHHUs

https://m.edso0.ru/00ae1886
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[TpakTrueckas padora Ne
6 o Teme "JXKEcTkOoCTh

bub6nmoreka [IOK

53 02.04
BOJBI U METOEI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
bub6nmoreka [IOK
54 AroMuHUNA 04.04
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA 16.04 bubnmnoreka HOK
OKCHJIa U TUIPOKCHIA ) https://m.edsoo.ru/00aelc64
bu6 K
56 Keneso 18.04 nonmotexa O
https://m.edsoo.ru/00ae1d86
OKcHapl, THAPOKCHIBI U
P bubnuorexa [JOK
57 cosmm xenes3a (1) u 23.04
https://m.edsoo.ru/00ae35e6
xenesa (1)
O00011eHue U
58 m 5 30.04
cUCTEMAaTH3alNs 3HAHUI
[TpakTtuyeckas pabora Ne
7. Pemmienue
59 AKCIEPUMEHTATbHBIX 02.05 bubmuorexa [JOK
3a/1a4 10 TEMeE ) https://m.edso00.ru/00ae3de8
«BaxHenIme MeTauibl
U UX COETUHEHUD)
Brraucnenus no
YpaBHCHHSIM
XUMHYECKHUX PEaKIIHit,
p but6mmorekxa [IOK
60 €CJIM OJIUH U3 PEarcHTOB 07.05

JIaH B U30BITKE WU
COJIEPKUT IPUMECH.
Brraucinesusa maccoBo
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https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

JIOJIA BBIXOJ1a TIPOJTYKTa
peakuuu
006006
61 ODHICHHE 1 5 1 09.05
cHUCTEMAaTHU3alis 3HAHUH
KonrponsHas padora
o4
62 Ned o reme 1 14.05
«BaxxHenme MeTauIbl
U UX COETUHEHUSD)
BemtecTBa 1 MmaTepuaisl
63 B HIcl:Bce HEBHOI )II:()I/ISHI/I 1 16.05 bubnnorexa LIOK
A ) https://m.eds00.ru/00ae3f50
yeJoBeKa
XHUMHYECKOE Bu6 110K
HOINOTEKA
4 1 21.05
6 3arp BHGHHGU https://m.edsoo.ru/00ae4270
OKPY’KaIOIIEH Cpeibl
Ponb xumuu B perienun bubnmoreka [JOK
65 1 23.05
9KOJIOTHUYECKUX TIPOOIeM https://m.edso00.ru/00ae4270
66 O06o01enue u 1 23,05 bubmuotexa [JOK
cUCTEeMaTH3alis 3HAHUH ) https://m.edsoo.ru/00ae0dOa
O06o06mIcHNE U bu6nuorexa [IOK
67 . 1 23.05
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
O06o0meHue u bubmuorexa [JOK
68 . 1 23.05
cucTeMaTu3alusl 3HaHUH https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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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-METOUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ I'adbpuensu O.C., Octpoymos U.I'., Cnagkor C.A.,
AxrmonepHoe obmectBo «M3aaTenscTBo «IIpocBerienue»
» Xumus, 9 xnacc/ 'abpuensn O.C., Octpoymon WN.I'., Cnagkos C.A.,

AxumonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

1. I'abpuensu O. C., Bockoboiinukosa H. I1., fmrykoBa A. B. HactonbHas
KHUTa yuutens. Xumus. 8 ki1.: Metoaudeckoe nocooue. - M.: Jlpoda, 2021.
2. T'abpuensu O. C., AmyxoBa A. B. TeTpanp /it 1a00paTOPHBIX OMBITOB U
npakTudeckux padot. 8 k1. K yue6nuky O. C. ['abpuensna «Xumus. 8 Kiaccey.
M.: dpoda, 2022.

3. IN'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. 'aGpuensHa
«Xumusy. 8 knacc / O. C. 'abpuensa. — M. : Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocodue k yueOnuky O. C. ['abpuensna
«Xumusy. 9 xnace / O. C. 'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorndyeckue kaptol k yueonuky O. C. 'abpuensina «Xumusi.
8 kmacey : metogudeckoe nocobue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHojoruueckue kapthl k yaeonuky O. C. I'abpuensna «Xumus.
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9 kmaccy : meronudeckoe rnocodue / JI. . Acanoa. — M. : [Ipocda, 2018

7. Xumus. 8 ki1.: KOHTpobHBIE U TpOBEpOUHbIE padoThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepeskun, A. A. Yakosa
u ap. - M.: [Ipoda, 2022.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Beenurenannbiehttp://www.chemnet.ru I'azera «XuMus» ¥ CalT I yIUTEIIS
«5 may Ha ypok XuUMHUN»

http://nim.1september.ru Eaunas xomrekmus ILIOP: IIpeqmeTHas KoUTeKIus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHbIC
skcniepuMeHThl: xumus. Komeknus Poccuiickoro o0meo0pa3oBaTebHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnrkGepoBoii

http://www alhimik.ru Beepoccuiickas onmumIiinana IIKOJIBHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMUsL: SJICKTPOHHbIA yUSOHUK IS
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: JICKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpeITHII KOJLISIK: XUMUS
http://www.chemistry.ru JluctaHiioHHas OJIMMITHAA IO XUMUU:

TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHbIN MPOEKT
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