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AHHOTaLMA K AJANTUPOBAHHOI pado4eil MporpaMMe OCHOBHOI'O 001Ero
o0pa3zoBanus s odyyaromuxcsa ¢ HOIA (6.1)
10 XuMHH B 8 Ki1acce
2024-2025 yuyeOHbIii rojg

ApanTupoBaHHass paboyas mporpaMma IO XHMHH OCHOBHOTO  OOUIEro
o0pa3oBaHusA, COCTABJIEHa HAa y4Ye€HHMKa & Kiacca, oOydarollerocss Ha JOMY, C
HapylIeHUEM OTIOPHO-JBUTATEIILHOTO anmnapara (HOJJA)cneunanbHoro
KOpPPEKLUMOHHOro VI Bujia Ha OCHOBE:

o ®denepanpHoro 3akoHa PO «O6 obGpazoBanuu B Poccuiickoii deneparum» No
273 — ©3.0129.12.2012r.

e TpeboBanuii denepaibHOr0 rocyAapCTBEHHOr0 00pa30BaTEILHOIO CTaHAAapTa
cpenHero o01mero o0pa3oBaHHS MPEABSABISEMBIX K pe3ylbTaTaM OCBOEHUS
obOpazoBatenbHO# niporpammbl (I[Ipukaz MunuctepcTBa o6pazoBanus U Hayku PO
or 6 okTa6ps 2009T. Ne413 «OO06 yTBepXJIeHHM U BBEIACHUU B JCHCTBHE
denepanbHOro rocyAapCTBEHHOr0 00pa30BaTEIbLHOTO CTaHAAPTa CPETHEr0 OOIIETO
oOpa3oBaHUsA» C W3MEHEHHSMU U JomnojgHeHusmu [Ipukazom MuHOOpHAYKH
Poccun ot 29.12.2014r., 31.12.2015r1., 29.06.2017T1.)

o [IpuxazaMunuctepcTBaobpazoBanusinnaykruPoccuiickoii®enepanunor19.12.2
014 Ne 1599 «O6 YTBEPKJIECHUU
benepanbHOrorocy1apCTBEHHOr000pa30BaTEIbHOIOCTaHIAPTA00 yUAIOIIUXCACYMC
TBEHHOMOTCTAIOCTHIO(MHTEIEKTYaIbHBIMUHAP YILIEHUSIMH )»;

[TocTanoBnenusl maBHOrorocygapcTBeHHOrocanurapaorospauaPoccurickon®enep
arunoT1 Onronsi20151.Ne26«O6yTBepxneHnnCAHIIMH?2.4.2.3286-15"CanurtapHo
AIUAEMHUOJIOTUYECKHE TPEOOBaHUS K YCJIOBUAM M OpTraHU3alud OOYYEeHHS H
BOCITUTAHUS
BOPraHU3AIMSIX,0CYyIIECTRISIOMMNX00pa30BaTENbHYIOAEATEIHHOCTHIIOAIANITUPOBAH
HBIMOOIIIE00pa30BaTEIbHBIM TPOrpaMMaM JIsl 00YJaroImUXCS C OTpaHUYECHHBIMH
BO3MOKHOCTSMU3I0POBBS, a TaKXKe B COOTBETCTBHUHU
CHAIPABJICHUSIMHUPAOOTHINO(HOPMHUPOBAHUIOIIEHHOCTHBIXYCTAHOBOKHUCOIIUATILHO-
3HAYMMBIX Ka4e€CTBINYHOCTH, yKa3aHHBIMUBPAOOUEHTIPOrpaMMEBOCTIUTAHU .
PaGouas mporpamma yueOHOro mnpeamera «Xumus» (0a30BBIA  YPOBEHD)
o0s3aTeNbHON  TIpeAMEeTHOM  oOmactu  «EcTecTBEHHO-HAaydHbIE  MPEIMETHI»
paspaborana Ha ocHoBanuu DOII OO0 wu PI'OC BTOPOro IMOKOJCHHS H
peanmm3yetrcst 2 roja ¢ 8 mo 9 Kiacc B COOTBETCTBUHU C (pepepanibHbIM YIeOHBIM
IUIAHOM OCHOBHOTO 00I11ero o0pa3oBaHusl.

PaGouas mporpamma paspaborana y4dutenemM B cooTBeTcTBuH C [lomoskeHueM o
pabounx mporpaMMmax M  ONpeAeiseT oOpraHu3aluio  o0pa3oBaTENIbHOU
JESTENHHOCTH YYUTENS B IIKOJE MO y4eOHOMY mpenMery «Xumus» (0a30BbIi
YPOBEHB).

Pabouas mporpamma y4yeOHOro npeamera «Xumus» (0a30BbId YPOBEHb) SIBISETCS
YaCThIO OOII 000, ONPEICIISIIOIICH
-COIEpIKaHUE;



-IUIAHUPYEMBIE PEe3yJbTaThl (JUYHOCTHBIC, METANpPEeAMETHbIE U TPEAMETHHIC);
-TeMaTUYECKOe IUIAaHUPOBAHUE C YYETOM paboueil mporpaMMbl BOCHIHUTAHUS U
BO3MOKHOCTBIO Hcnoiib3oBanus JOP/LIOP.

PaGouass nporpamma oOcyxkaeHa ¢  HPUHATA  PEHICHUEM  IIKOJBHOTO
METOJUYECKOT0 OO0BbEAMHEHUs Y4uTelaehd ecTtecTBeHHoro  nukia 25.08.2024,
corjlacoBana ¢ 3amecturesieM aupekropa mo YBP MAOVY JICOII Ne5 28.08.2024
U yTBepkaeHa mpuka3zom gupekropa mkossl Nel08-OB ot 30.08.2024.

HOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o XxuMu# Ha YpOBHE OCHOBHOTO OOIIIEro 0Opa30BaHMs COCTaBIICHA Ha
OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeIIbHOM
mporpaMMbl OCHOBHOTO o01iero oopaszoBanusi, npeactaBieHHbix B ®I'OC 00O, a
Takke Ha OCHOBE (QefepanbHOM pabodeil mporpaMMbl BOCIUTAHUS M C YUETOM
KOHIICTIIINY TIPEeNoiaBaHus y4eOHOro mnpeamera «XuMHUsS» B 00pa3oBaTeIbHBIX
opranusanusax Poccuiickon denepamnuu.

[IporpamMma o xumMum Ja€T MpeACTAaBICHUE O LEJAX, OOIIeH cTpaTeruu 00yUYeHus,
BOCIIUTAHWS H Pa3BUTUS OOyYaIOMIUXCS CpEACTBAMH Y4YeOHOro MpeaMeTa,
yCTaHABIIMBAeT 00s3aTeIbHOE IIPEAMETHOE COJEpKaHHue, IpPeayCMaTpUBACT
pacmpesiesieHde ero Mo KjaccaM U CTPYKTYpPUPOBAaHHME IO paszieiiaM M TeMam
OporpaMMbl  TI0 XUMHUHM, OIPEACISIET KOJUYECTBEHHbIE U  KadeCTBEHHBIE
XapaKTEPUCTUKU COAECPKAHUSA, PEKOMEHAYEMYIO IMOCIEI0BATEIbHOCTh N3YUYEHUS
XUMUHA C YYETOM MEKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTHUKHU
y4eOHOro TIporecca, BO3PACTHBIX OCOOCHHOCTEH OOYYarolmuXxcs, OIpeaeiseT
BO3MOXXHOCTH TIpeIMEeTa ISl peanu3alid TpeOOBaHMI K PE3ylbTaTaM OCBOCHHUS
OCHOBHOW 00pa3oBaTebHONW MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a TakKe TpeOOBaHWU K pe3yiabTaTaM OOYyYeHHS XUMHH HAa YPOBHE
nened M3ydeHus TMpeAMeTa M OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIbHOMN
NEeATENIbHOCTU 00YUYaroIIerocs Mo OCBOCHHUIO yUeOHOT0 COJIEpKAHUS.

3HaHWEe XWMHH CIYKAT OCHOBOM I  (OPMHUPOBAHHS  MHPOBO33PEHUS
oOydJaromierocsi, ero MpeICTaBIeHUH O MaTepUaIbHOM EIWHCTBE MHUPA, BAKHYIO
poiib urparot (HopMUpyeMble XHMHEH MPEACTaBICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPruM M 00 HBOJIIOLMU BEIIECTB B MPUPOJIC, O MYTAX PEIHICHUs I100aTIbHBIX
MpooOJIeM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUYECTBA — CBHIPbEBOM, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKOM O€30MacHOCTH, MPOOIeM 3IpaBOOXPAHEHMUS.



N3yuyenune xumun:

CrOCOOCTBYET peaau3alii BO3MOXHOCTEW JUIsi camMopa3BUTUSI U (HOPMUPOBAHUS
KyJbTYphl IUYHOCTH, €€ 001el U (QYHKIMOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJaJd B (OPMHUpPOBAHME MBIIUICHUSI U TBOPYECKUX CIIOCOOHOCTEM
o0ydJarolmuxcs, HABBIKOB HX CaMOCTOSATEIbHOW y4EOHOM  JIESITEIHHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIEIOBATEILCKUX YMEHUH, HEOOXOJUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON JEeATEeIbHOCTH;

3HAKOMUT CO CHOeIU(UKON HAyYyHOTO MBINIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3TJIs/1a HA €AUHCTBO MPUPOABI U YEJIOBEKA, ABISETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH 00YyYarolIUXCS;
crocoOCTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K TMPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJaJ B 3SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHuble HampaBieHUss B OOY4YEHUHM XHMHUU OO€CIEUMBAIOTCS — CHEU(PUKOMN
coliep)KaHMsl ~ y4yeOHOTO  TpeaMeTa, KOTOPBIM  SBISETCS — MEAaroruyecku
aJanITAPOBAHHBIM OTpa)kK€eHWEM 0a30BOM HAyKH XMMHUH Ha OMPENECTEHHOM JTane eé
pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIETO OOpa30BaHHS OPHUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMbl TNMEPBOHAYAIBHBIX TOHATHH XUMHH, OCHOB
HEOPraHWYECKOM XUMHM UM HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHATHH
OPraHU4eCKOU XUMUH.

CtpykTypa colepXaHHs MpPOrpaMMbl MO XUMUU CHOpPMHUpPOBAHA Ha OCHOBE
CUCTEMHOr0 mnoaxoja kK €& m3ydyeHuro. CoaepKaHue CKIAIbIBAETCA U3 CHUCTEMBI
IMOHATHM O XUMHYECKOM DJIIEMEHTE U BELIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKON
peakuuu. OO6e OSTU CHCTEMBl CTPYKTYPHO OPraHU30BaHbl M0 TMPUHIUITY
IIOCJIEOBATEIILHOTO PA3BUTHS 3HAHMM HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOI'O YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHUs O CTPOCHUM aTOMa U XUMUYECKOU CBS3U;

— IIpEeACTaBICHUN 00 3JIEKTPOIUTUYECKON AUCCOLMALIMY BEUIECTB B pACTBOpAX.
TeopeTnueckre 3HaHUSI PacCCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKH IOJYYEHHBIX
U OCMBICJICHHBIX (DAKTOB, PA3BUBAIOTCS TOCIEIOBATEIILHO OT OJHOTO YPOBHSA K
JIpYyroMy, BBITIONHAS (YyHKIMH OOBSCHEHHS W TPOTHO3HPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOXHOCTEU MTPAKTUYECKOIO MPUMEHECHUS U MOJYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue POrpaMMbl 0 XUMHUHU CITOCOOCTBYET (DOPMUPOBAHUIO TTPEICTABICHUS O
XUMHUYECKOW COCTAaBIISIFOIIEH HAYYHOW KAPTUHBI MHUpPA B JIOTUKE €€ CHUCTEMHOMU
MPUPOABI, HUEHHOCTHOTO OTHOLICHHUS K HAYYHOMY 3HAHUIO U METOJIaM ITO3HAHUS B
Hayke. HM3ydyeHne XUMHM TPOUCXOAUT C NPUBICUCHUEM 3HAHUWA W3 paAHEE
M3YUYEHHBIX Yy4eOHBIX MpeaMeToB: «Okpyxaromuii Mupy, «buonorus. 5—7 kiaacce»
n «Pusmuka. 7 Kimacey.



[Ipy M3yyeHUM XUMUU OPOUCXOIUT (POPMHUPOBAHHE 3HAHMI OCHOB XMMHYECKOM
HayKW KaK 00JacTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUUYECKOU NEATEIbHOCTH
YeJIoBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJNbTYpHL. 3ajada y4eOHOro
IpeaIMeTa COCTOMT B (OPMHUPOBAHUM CHCTEMbl XHUMHUYECKUX 3HAHUA —
BaKHEHUIINX (AKTOB, MOHATUH, 3aKOHOB M TEOPETHYECKUX MOJIOKEHUN, TOCTYIMHBIX
000011IeHHIT MHPOBO33PEHUYECKOr0 XapakTepa, fA3blka HAayKd, B MPUOOILEHHUU K
HAay4YHbIM METOJaM MO3HAHUS MPU U3YUYEHUU BEIIECTB U XMMHUYECKUX PEaKLUH, B
(GopMHUpPOBAaHMM U PA3BUTUU ITO3HABATEIbHBIX YMEHUH M HMX MNPUMEHEHUU B
y4eOHO-TI03HABATENILHOW U y4eOHO-HCCIEI0BATENbCKON E€ATETbHOCTH, OCBOCHUU
npaBmil 6€30MacHOro OOpaIIeHusl C BEIIECTBAMH B IOBCEIHEBHOM JKU3HH.

[Ipy wW3yuyeHMHM XMMHUM Ha YPOBHE OCHOBHOIO oOIIero oOpa3oBaHUs BaXKHOE
3HauYEHUE MPUOOPENIU TaKKe 11U, KaK:

— (QopmMupoBaHHE€  HWHTEUIEKTYallbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIbHOMY MPHUHITHIO pEIICHU,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

— HAINpPaBJICHHOCTh 00YYEHUS] HA CHCTEMaTHYeCKOe MPHUOOIICHHE O0yUYaroIMUXCs K
CaMOCTOSITEJIbHOM MMO3HABATENILHON JIESITeIbHOCTH, HAYYHBIM METOJIaM IMO3HAHUA,
(GOpMUPYIOMIMM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrnieyeHne YCJIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OO0YyUYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MAESATENBHOCTH, IMO3HAHUA M CAMOIMO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHLMH), MMEIOIIMX YHHBEPCaJIbHOE 3HAUEHUE IS
Pa3IUYHBIX BUIOB JIE€ATEIBHOCTH;

— ¢opMupoBaHue o01Iel QYHKIIMOHATIBHON U €CTECTBEHHO-HAyYHOM IrpaMOTHOCTH,
B TOM YHCJE€ YMEHUH OOBACHATh U OLCHMBATH SIBICHUS OKPYKAIOLIETO MUPA,
UCIIOJIb3Ys 3HAHUS U OIBIT, IOJYYEHHBIE IIPH U3YYCHUHM XUMHUHU, IPUMEHSATh UX IPU
peleHny IpodeM B IOBCETHEBHOM KU3HU U TPYIOBOM J1€ATEIbHOCTH;

— ¢opMupoBaHuEe y OOy4yaroUMXCs T'YMAHHUCTUYECKUX OTHOILIEHUH, MOHUMaHUS
[IEHHOCTH XUMHUYECKHX 3HAHUHM JJIs BBIPAOOTKU HKOJIOTMYECKHU ILIEIE€CO00pa3HOro
HOBEJEHUSI B OBITY W TPYIAOBOH JESATENBHOCTH B LEJIAX COXPAHEHHUS CBOEro
310POBbSI M OKPYKAKOIIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHMBAalUUMU K OOYUYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHMsI OOIIEUEIOBEYECKUX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY HpO(uMiIsi M HANpaBICHHOCTHU JalbHEHIIETO
o0yJeHHUS.

OO1ee 4ucno 4acoB, OTBEAEHHBIX AJI U3YUYCHHsS] XMMUU Ha YpPOBHE OCHOBHOTO
obmero obpaszoBanus, coctaBisieT 136 yacoB: B 8 kimacce — 68 wacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Posib XuMuM B )KU3HU Y€IOBEKa. XUMHUS B CUCTEME HayK. Tena u
BemiecTBa. Dusznueckne CBONCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHHE BEIIECTB.
[lonsiTue 0 MeTonax mo3HaHus B XuMuM. Yucteie BemiectBa U cmecd. CriocoObl
pas3zelieHusl CMECEM.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE FNEMEHTBI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumunueckas ¢opmysa. BaleHTHOCTH aTOMOB XUMHUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAA aTtoMHas mMacca. OTHOCUTEIbHAS
MOJIEKYJIgIpHas Macca. MaccoBasi J0JIsl XMMHAYECKOTO 3JIEMEHTA B COCIUHEHUHU.
KomnuecTBo BenectBa. Monb. MosgpHast macca. B3auMocCBsI3b KOJIMUECTBA, MACChI
U 4YWCclia CTPYKTYPHBIX €IMHHUI] BeliecTBa. Pacu€Tel 1o QgopMmynaM XUMHUYECKHX
COE€IMHEHUMH.

DuU3NYECKUE U XUMUYECKUE SIBJICHUSI. XUMUUYECKasl peakiys U e€ Npu3Haku. 3aKOH
COXpaHEHHMs MacChl BellecTB. XuMmudeckue ypaBHeHus. Kraccudukanms
XUMHUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).
Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMMYECKOW TOCYJOM, TpaBWwiamMu paboThl B JabopaTopuu H
npuéMamMu 00pallleHus C JJa0OpaTOPHBIM O0OpPYIOBAHMEM, W3YYCHUE U OMHCAHUE
¢uznuecknux CBOWCTB 00pa3lloB HEOPTraHWYECKHWX BEIIECTB, HAOJIOJCHUE
¢usnueckux (MJaBieHHE BOCKa, TasHHUE JIbJla, PAaCTUpAaHHME caxapa B CTYIKe,
KUATIEHUE W KOHJAEHCAIUsl BOJbI) U XMMHUYECKHX (FOpEHHE CBEYM, MPOKaJIUBaHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KHCJIOTOMN) SIBJIEHUM, HaOIIOICHUE U
ONMCaHWE NPU3HAKOB MPOTEKAHUS XUMUUYECKUX pEakUUil (pasjioKEeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUIIOM Oapusi, pa3oKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBaHuu, B3auMOJICHCTBHUE Kene3a ¢ pactBopoM coau meau (I1),
U3y4YEeHHE CIOCOOOB pa3/elieHUs] CMECeil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBIIAPUBAHUE, TUCTUIUIALNS, XpoMaTorpadus, MPOBEICHUE OYHCTKU MMOBAPEHHOM
comv, HaOmIOIEHWEe W  ONUCaHWe  pe3yJbTaTOB  MPOBEJCHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MAacChl, CO3JaHUE MOJEIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

BaxHeilue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmecwh razoB. CoctaB Boznyxa. Kucimopog — siaeMeHT U mpocToe
BEIECTBO. HaxokneHuwe Kuciopojga B Tpupojae, (Pu3mdyeckne M XHMHUYECKHE
cBoiictBa (peakmmu ropenus). Oxcunbl. [Ipumenenme kwucmopoga. CrocoOsI
MOJIyYEHUs KHUCJIOpoJa B JabdopaTopuud ¢ MPOMBINLIEHHOCTH. KpyroBopot
Kuciopozaa B mpupoe. O30H — autoTponHas MOAUGUKAIIHS KUCIOPOIa.

TennoBoil 3 PexkT XUMUYECKON peak Uy, TEPMOXUMHUUYECKUE YPABHEHUS, IK30- U
SHJIOTEPMHUYECKHE pPEAKIMU. TOIUIMBO: yTrOJb M METaH. 3arps3HEHUE BO31yXa,
yCUJIEHUE MapHUKOBOTO 3 PeKTa, pa3pylieHHe 030HOBOIO CIIOS.



Bonopon — snemeHT m mpoctoe BemiectBo. HaxoxaeHwe BOAOpoJa B MPHUPOJE,
dbu3ndyeckue M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MOJTYyYEHHUS.
Kucnots! u conu.

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

dusnyeckue cBorcTBa BoAbl. Boaa kak pactsopurenb. PactBopel. Hacelienubsie u
HEHACBIIIEHHbIE PACTBOPBI. PacTBOpUMOCTH BeEHIECTB B BOJE. MaccoBasi J10Js
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHuUA. Posb pacTBOpOB
B IPUPOJIE M B XKU3HU 4eJaoBeKa. KpyroBopoT BoAbl B MpHUPOJE. 3arpsA3HECHUE
NpUpOAHBIX BoA. OXpaHa U OYHUCTKA MPUPOJIHBIX BO/I.

Knaccuduxanus Heopranmdeckux coenuHeHuit. Oxcuabl.  Knaccudukanms
OKCUJIOB:  cojieoOpa3yromue  (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEepHBIE) W
HecosieoOpasyrmue. Homenknatypa okcuaoB. Du3ndeckrue U XUMUYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaos.

OcHoBanus. Knaccudukanuss oCHOBaHUMN: MIENOYN U HEPACTBOPUMBIE OCHOBAHMSI.
Homenxkmarypa ocHoBaHuil. PU3UYECKUE W XMUMHUYECKHUE CBOMCTBA OCHOBAHUM.
[Tomyuenue ocHOBaHUM.

Kucnorel. Knaccudpuxanus xucnor. Homenknatypa kuciaoT. Dusznueckue Hu
XUMHUYECKHE CBOWCTBAa KHUCIOT. Pan aktuBHoctu MetauioB H. H. beketosa.
ITony4yenue Kucior.

Comu. Homenknarypa coseil. ®dusznueckue M XUMHYECKHE CBOWMCTBA COJIEH.
[Tomyuenue counen.

I'eneTnueckas cBs3b MEXKY KJIaCCaMU HEOPIraHUYECKUX COCTUHEHUN.
Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE OIPEJICIICHUE COJEPKAHUS KUCIOpOAAa B BO3AyXe, IIOJYyYCHHE,
coOupaHue, pacro3HaBaHME€ W U3YYEHHE CBOMCTB KHUCJIOpPOJAa, HAONIIOCHHE
B3aMMOJICCTBUSL BELIECTB C KHUCIOPOJOM M YCIOBUS BO3HHUKHOBEHUS U
NpeKpaileHuss TropeHus (moXapa), O3HAaKOMIJICHHE ¢ o0pa3laMud OKCHUIIOB U
OMKMCAHWE WX CBOMCTB, TMOJIyYeHHE, COOMpaHHE, pACMO3HABAHHE U H3y4YCHUE
CBOMCTB BOJOpojaa (ropeHue), B3aumojeiicteue Bogopoaa ¢ okcuaom mexu (I1)
(BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAJIOB), HAOMIOACHUE 00pa3lioB BEIIECTB
KOJIMYEeCTBOM | MOJb, HCCIEAOBAHHE OCOOCHHOCTEHW pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PpACTBOPOB C ONPEACIEHHOU
MAacCCOBOM J0JIEM pacTBOPEHHOIO BELIECTBA, B3aWMOJECHCTBHE BOABI C METAJLUIAMU
(HatpuieM ¥ KajublKMeM) (BO3MOXHO MCIOJIb30BAHHE  BHUIECOMATEPHUAIIOB),
UCCJIeIOBaHUE O0pa3lloB HEOPTaHWMYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOJIFOICHNE M3MEHEHHSI OKPACKHM WHIUKATOPOB B PACTBOPAX KHCIOT U IIEIOYEH,
n3yueHue B3aumojneiicTBus okcuga Menu (ll) ¢ pacTBopoM cepHON KHCHOTHI,
KUCJIOT C METaUlaMH, PEaKkIUd HEeUTpaau3alrH, NOJIYYEHUE HEPACTBOPHUMBIX
OCHOBAaHMM, BBITECHEHHWE OJHOIO METAJUIa JIPYTMM M3 pacTBOpa COJIA, PELICHHE
JKCIIEPUMEHTAJBHBIX 3a1a4y Mo TeMe «BaxHenmue Kiacchl HEOPraHWYECKUX
COCMHEHUI.



Iepnoanuyeckuii 3axoH u Ilepuoguyeckas cucreMa XMMHYECKHX 3JIEMEHTOB
. . MenaeneeBa. CTtpoeHue atroMoB. XMMHUYECKas CBA3b. OKHCJIANUTEIbHO-
BOCCTAHOBHUTE/IbHbIC PEAKIHMH

[lepBble MOMBITKY KJIaCCU(PUKALMK XUMHUYECKUX 3JIeMEHTOB. lloHATHE O rpynmax
CXOAHBIX 3JEMEHTOB (IIEJIOYHBbIE U IIEIOYHO3EMEIbHBIE METAJUIbl, TaJOreHbI,
MHEPTHbIE Ta3bl). OJIEMEHThl, KOTOpble 00pa3yloT aM(@OTepHbIE OKCUABI U
TUAPOKCHUBIL.

Ilepuonnueckuin 3akoH. Ilepuonnueckas cucreMa XuMuuyeckux asneMeHToB [I. WM.
MenneneeBa. KopoTkonepuoanas u jiuHHONEepuoaHas (opmbl [lepuoanueckoit
cucteMbl xumudeckux osnemeHtoB JI. M. Mengeneesa. Ilepuonsl W Tpymnmsl.
@uU3HYECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEpUOAa U TPYIIbI JIEMEHTA.
Crpoenue aromoB. CocraB aTtomHbIX saep. M3orombl. OnekTpoHbl. CTpoeHHe
ANEKTPOHHBIX  000JI04eK aTOMOB TepBbIX 20 XMMHUYECKHX  3JIEMEHTOB
Ilepuonnueckor cucrtemel JI. M. MenneneeBa. XapakTepuUCTUKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.
3aKOHOMEPHOCTH HM3MEHEHUs paguyca AaTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u llepronnueckodl CHCTEMBI XMMHUYECKUX
BJIEMEHTOB JUIsI pa3BUTUs Hayku W npaktuku. [[. M. MenpeneeB — yd€HbId U
IpaKIaHMH.

Xumuueckass  cBsizb. KoBasneHTHast (MOJdsipHAass ¥ HEMOJSpHasi)  CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp oxucneHusa. OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakuuu. [Iporeccel
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe OO0pa3lioB BEIIECTB METANIOB U HEMETAJIOB, B3aMMOJCHCTBUE
TUAPOKCHAA LIMHKA C PacTBOpPAMHU KHUCJIOT M WIEI0YEM, MPOBEACHUE OIIBITOB,
WUIIOCTPUPYIOLIUX ~ IPUMEPBl  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  pEaKIUU
(ropeHue, peakiuy pa3ioKeHus, COCTUHEHUS).

Mescnpeomemmunie ceasu

Peanuzanusa MeXNOpeAMETHBIX CBSI3€HM MpU HU3YYEHUH XHUMHUU B & Kiacce
OCYILIECTBJISIETCSI 4Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX
MOHATUH, TAK U MOHATUN, SBILIIOIIMXCS CUCTEMHBIMU JUISI OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: Hay4HbIM (akT, runoresa, TEOpUs, 3aKOH,
aHalu3, CHHTE3, KiacCH(UKAIMs, MEPUOAMYHOCTb, HAOIIOJCHUE, SKCIIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHNUE.

®usnka: Marepus, aToOM, DJEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, H30TOIIBI,
PaINOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYSCKUN 3apsi, BEIIECTBO, TEIO, OO0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, TIa3, (U3UYECKUE BEIWYMHBI, E€IUHUIIBI
U3MEPEHHUs, KOCMOC, IUTAHETHI, 3BE3/bl, COHIIE.

buonorus: dorocunTes, npixanue, buocdepa.



I'eorpadus: atmocdepa, runpocdepa, MHUHEpabl, TOPHbIE MOPOAbI, IOJIE3HBIE
HCKOIIA€MBbIE, TOILINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XMMHYECKasl peaKu s

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucremMa XxumMuuyeckux asnemeHtos Jl. U.
MenpneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMHUYECKHX JJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, KaIMsl, KalblHUs M HX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Illeproamyeckou
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BeniecTsa: BUAbl XUMUYECKOM CBSA3U. THIIBI KDUCTANIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWMCTB BEIIECTBA OT THUNA KPUCTAJUIMYECKOM PEMIETKH U BHUAA
XUMHUYECKOU CBSI3HU.

Knaccudukanus M HOMEHKIaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYECKUX peaklMid MO Pa3IMyHBIM TpHU3HAKaM (M0 YUCTy |
COCTaBy Y4YACTBYIOIIMX B pEaKIMU BEUIECTB, MO TEIIOBOMY 3(ddekry, 1o
U3MEHEHHIO CTETICHEW OKHCIIEHHUS XUMHUYECKHUX DJIEMEHTOB, M0 OOpaTHUMOCTH, MO
YyYaCTHIO KaTajau3atopa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMHUYECKHUE
YpaBHEHHS.

[lonsiTue o ckopocth XuMHUYecko peakuuu. [loHsiTHE 00 OOpaTUMBIX W
HEOOpaTUMBIX XMMHUYECKUX peakuusix. [IoHsATHE O rOMOreHHBIX U TE€TePOTrEeHHBIX
peakusax. [lonstue o katanuze. Ilonstue o xumuyeckoM paBHoBecuu. DakTOpHI,
BIUSIOIINE HAa CKOPOCTh XUMHUUYECKON pEaKIUU M IOJIOKEHHE XHUMHUYECKOIrO
PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBinieHue YpaBHEHHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAKUUMA €  HMCIHOJIb30BAHUEM  METOJAa
AJICKTPOHHOTO OajaHca.

Teopust 3AEKTPONUTHUYECKON NHCCOLMAIMU. IIEKTPOJIUTHI M HEIEKTPOIUTHI.
Katnonsl, annonel. MexaHu3M AUCCOLUMALMU BEIIECTB C Pa3IMYHBIMU BHUJIAMU
XUMU4ecKoi cBsi3u. Ctenens nuccounannu. CUiabHbIE U cl1a0ble 3JIEKTPOJIUTHL.
Peakiun monHOro oOMEHa. YcCIOBHS TPOTEKaHWS peakldii MOHHOTO OOMeEHa,
MOJIHbIE M COKpPAUIEHHbIE HOHHBIE YpaBHEHHMs peakiuid. CBOHCTBa KHCIIOT,
OCHOBaHHUI U COJIEH B CBETE MPEJICTABICHUN 00 3IEKTPOIUTUIECKON AUCCOIUAIINH.
KauectBenHble peakunu Ha HOHBL. [loHATHE O THAPOIU3E CONEH.

Xumuueckuit IKCcnepumenm:

O3HAKOMJICHUE C MOJEISIMUA KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB
— METaJUIOB W HEeMeTayioB (rpaduTa W aiamasa), CIOKHBIX BEIIeCTB (XJIOpuaa
HaTpusi), HCCIEJAOBaHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOM pEaKuuu OT
BO3ZCHCTBUS  pa3NUYHbIX  (DAKTOPOB, HCCIENOBAaHUE  BJIEKTPOIPOBOIHOCTH
pacTBOpPOB BEUIECTB, MpOILEcCa IUCCOUMALMM KHUCIOT, IIEJIOYEd U COJleH
(BO3MOXHO  HMCIOJIb30BAHME  BHUJAECO  MATEPHANIOB), IPOBEACHUE  OIBITOB,



WUTIOCTPUPYIOIIUX  MNPU3HAKKM  TMPOTEKAaHHWS  peakluuidi  HOHHOro  oOMeHa
(oOpazoBanme ocajaka, BbIJIEJICHHE Ta3a, oOOpa3oBaHUE BOJbl), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIuil
(ropeHue, peakuu pa3ioKEHHUs, COCIMHEHUs), PAaClO3HABAHWE HEOPraHMYECKHX
BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX pEaklUil Ha  HOHBI, PEIICHHE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaannbl 4 MX coeTMHEHUS

OO6miass  xapakTtepucTtuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (pu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TaJIOT€HOB. XMMHYECKHE CBOWCTBAa Ha INpUMeEpe  XJopa
(B3auMozeiicTBUE € MeETaUlaMHM, HeMeTallaMu, wieno4amu). XJIOPOBOAOPO/I.
ConsiHasi KHCJIOTa, XMMHUUYECKHE CBOICTBA, MOJydeHHE, NMpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHM3M 4YesoBeka. BakHeilme xJIOpuIbl U UX
HaX0XJCHHE B PUPO/IE.

O6mass xapaxktepuctuka dieMeHTOB VIA-rpynnbl. OcCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (PU3HUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB — KUCIOPOJA U CEePhbl. AJUIOTPOIHBIE MOIU(UKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOOpOA, CTpOeHUE, (U3HUECKHE U
XUMUYECKHe CcBOMCTBA. OKCHIBI Cephbl KaK MPEJACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnast kucnora, (U3MYECKHE W XUMHUYECKHME CBOMCTBa (00IIMe Kak
NpeCTaBUTENsl Kjacca KHUCJIOT H  crenu@uyeckue). XHUMHUYECKHE PpEeaKIHH,
JeKalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a TMOJIy4YeHUsi CEpHOM KHUCIOTHI.
[Tpumenenue ceproit kucnoTel. Conu cepHOM KUCTOTHI, KAUECTBEHHAs! peaKIlis Ha
cynbdar-uoH. Haxoxnenue cepbl W e€ coeAMHEHUN B mpupoje. XUMUYECKOE
3arpsi3HEHHE OKPYKAIOIIeH Cpellbl COENMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHHUS.

OO6mas xapakTepucThka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTENEeHH OKHUCIEeHHs. A30T, paclpocTpaHEeHHUE B MPHUPOJE,
dusznueckre U xuMuueckue cporcta. KpyroBopot azora B npupoje. AMMHAK, €ro
duznueckre 1 XUMUYECKUE CBOMCTBA, MOTydeHue u npuMeHeHue. Coam aMMOHUSA,
uX (U3MYEeCKUe U XUMHUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas! peakius Ha
MOHBI aMMOHUS. A30THasi KHUCIOTa, €€ MOoJlydeHHe, (pU3ndYecKkue W XUMHUYECKHE
CBOMiCTBa (00mMe Kak TMpPEJACTaBUTENS Kiacca KUCIOT U crenuduueckue).
Hcnonp3oBaHue HUTPATOB U COJEH aMMOHHMS B KAauyeCTBE MHUHEPAIbHBIX
yInoOpeHnii. XMMHUYECKOE 3arpsi3HEHNE OKPY’KAIOIIEH Cpelbl COCTUHEHUSIMH a30Ta
(KUCITOTHBIE JOXIHW, 3arps3HEHHWE BO3MIyXa, MOYBBI W BOJAOEMOB). Docdop,
aimoTponHeie Mogudukanuu docdopa, GuU3MUECKHE W XUMUYECKHE CBOWCTBA.
Oxkcun dochopa (V) u pochopHas kuciaora, GU3NISCKHEC U XUMUISCKUE CBOMCTBA,
nonyuenne. Mcmonbs3zoBanue pocharoB B kadyecTBEe MUHEPATBLHBIX YAOOPEHUIA.
O6mrast xapaktepuctuka d1aeMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCICHMsS.  YIJIEepoJ,  ajuIOTPOMHbBIC
Moau(dUKalUKM, PACOPOCTPAHEHHE B NOpUpPOAE, (PU3NUECKUEe U XUMHUYECKHE
cBoicTBa. Ancopbuusi. KpyroBopot yriepoaa B npuponae. OKCUIbl yriepoaa, ux



(u3nuecKkre U XuMUYECKUE CBOMCTBA, IEHCTBUE HA )KUBbIE OPTaHU3MBI, TOJTYyYEHUE
U PUMEHEHHEe. DKOJOTHUECKUEe MpoOIeMbl, CBA3aHHbIe ¢ OKcuaoM yriaepoaa (1V),
TUINO0TE3a TJIOOAJIBHOIO MOTEIUIEHUS KIMMaTa, MapHUKOBBIA 3¢ ¢eKr. YronbHas
KHCIIOTa U €€ CoNiM, MX (PU3MYECKME M XHMMHUYECKHE CBOWCTBA, IMOJYYEHHUE H
npumeHenue. KauecTBeHHass peakuuss Ha kapOoHaT-uoHbl. Mcnosb3oBaHue
KapOOHATOB B OBITY, MEUILIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO35HCTBE.
[lepBoHauanbHble MOHATHS OO0 OpPraHUYECKUX BEUIECTBAX KAK O COEJUHEHUSAX
yriaepozaa (MeTaH, 3TaH, 3TUIEH, alleTUJIeH, 3TaHOJI, MIMIEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOAOPOAOB (yroib, HOPUPOAHBIA Tra3, HEPTH),
OPOAYKThl UX mepepaboTku (O€H3MH), UX pOdb B OBITY U HPOMBIIIJIEHHOCTH.
[TonsiTue 0 OMOJTOTMYECKH BaXKHBIX BEIIECTBAX: XKUpaXx, OelikaX, YriieBoJax — U ux
pojiM B OKU3HM 4YeloBeKa. MarepuaabHO€ €IMHCTBO OpPraHUYECKUX W
HEOpPraHMYECKUX COCAMHEHUH.

KpemHuii, ero gusnyeckue U XMMUYECKHUE CBOMCTBA, MOJIydeHUE U MPUMEHEHHE.
Coenunenust kpemHus: B npupoze. OOmiue mpeactaBieHus 00 OKCUIE KPEeMHHs
(IV) u kpemumeBoit kuciore. CHIMKATBl, MX HCIOJB30BaHUE B OBITY, B
IPOMBIIJIEHHOCTH. BaxkHeH1e CTpouTelnbHbIE MaTepUasibl: KepaMHKa, CTEKJIO,
[IEMEeHT, OeToH, xene300eToH. [Ipobrembl  6Ge30macHOrO  KCMOJB30BAHUS
CTPOUTENBHBIX MATEPHUAJIOB B TOBCEHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe O00pa3lo0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI,
NpOBE/IEHNE KaueCTBEHHBIX PEaKUii Ha XJIOPUI-UOHBI U HAOJIIOJEHUE MPU3HAKOB
UX TPOTEKaHMsI, OMBITHI, OTpakaroue (puanyeckne M XUMHYECKHUE CBOWCTBA
TaJIOT€HOB M MX COEIUWHEHUN (BO3MOKHO HCIOJIb30BaHUE BHIEOMATEPHAIIOB),
O3HaKOMJIEHHME ¢ oOpa3laMu XJIOpUJIOB (TaJOT€HUIIOB), O3HAKOMJICHHE C
oOpaslaMmu  ceppl U €€  COCIWHEHUAMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpUAJIOB), HAOMIOJCHHE Tpollecca OOYTIIMBAaHMS caxapa IMoj JeHCTBUEM
KOHICHTPUPOBAHHOM  CEpPHOM  KHCIIOThI, HW3YYEHHE XHWMHUYECKHX CBOWCTB
paz0aBICHHON CEpHON KUCIIOTHI, IIPOBEJICHNE KaYeCTBEHHOW peaKIMK Ha CyJb(art-
MOH W HaONIOJIEHHE TpU3HaKa e€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3MUYECKUMHU
cBOWMcTBaMU a30Ta, ¢ochopa U UX COENUHEHUN (BO3MOXHO MCIIOJIb30BAHNE
BUJIEOMATEPUAIOB), 00pa3iiaMu a30THBIX U (POCPOPHBIX yIOOpEHU, MOTydCHHE,
coOupaHue, pacro3HaBaHME€ M U3y4YE€HHE CBOWCTB aMMHaKa, IMPOBEICHUE
KaueCTBEHHBIX PEaKiMii Ha MOH aMMOHHUA U (ocdar-HoH U M3ydeHHe MPU3HAKOB
UX MPOTEKaHMs, B3AaUMOJCHCTBUE KOHLICHTPUPOBAHHOM a30THOM KHCJIOTBI C MEABIO
(BO3MOXXHO HCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHHE Moeen
KPUCTAUNIMYECKNX PEmIETOK anMasza, Trpadura, QymiepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM NPOTHBOTrasa, MOJIydeHHE, COOMpaHue, paclio3HaBaHWE U U3YyYEHHE
CBOMCTB YTJIEKUCIIOTO Ta3a, MPOBEACHUE KAYSCTBEHHBIX PEAKIMi Ha KapOOHAT U
CWIMKAT-UOHBl W M3Y4YEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHHUE C
MPOAYKIIMEN CUITMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4
1o TeMe «BakHelme HeMETAITbl U UX COCTUHEHHUS».



MeTtajuibl M UX COCAMHEHUS

OO6miast XapakTepucTUKa XMMHUUYECKUX 3JIEMEHTOB — METAUIOB HA OCHOBAHUM HUX
nonoxenus B llepuogmyeckon cucreme xumuuyeckux odnemeHros  J[. N
MenpaeneeBa u ctpoeHusi atroMoB. CTpoeHue MetaiuioB. MeTtamnyeckas CBSI3b U
METAUIMYECKAS] ~ KPUCTAIUIMYECKAS]  PEIIETKA.  ODJIEKTPOXMMHUYECKUN PO
HarnpspkeHul MetamioB. OuU3nUeckue U XMMUYECKUE CBOWCTBA MeTauioB. O6uiue
crocoObl TodydeHus MeTraaioB. [loHSATHE O KOPpPO3UM METaIOB, OCHOBHBIC
crocoObl 3amuThl UuX oT Koppo3uu. CrmaBbl (CTajib, YYryH, IIOPATIOMUHHM,
OpoH32a) U UX IPUMEHEHHUE B OBITY U IMPOMBIILIEHHOCTH.

[Ilenounble MeTaiuibl: moJiokeHue B Ilepuoanyeckoil cucTteMe XUMHUUYECKUX
anemeHntoB JI. M. MeHneneeBa, CTpOEHUE MX AaTOMOB, HAXOXIAEHHUE B IMPUPOJE.
dusnyeckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus u Kanus). OKcuabl u
TUAPOKCHUABI HaTpus U Kanus. lIpuMeHeHue WIENOYHBIX METAIOB M HX
COCIMHECHUM.

[IlenoyHO3EMENBHBIE METAIUIBI MATHUM M KAJIbLHM: TTOJI0)KeHUE B [leprnoanueckoi
cucreme xumuueckux osieMeHToB JI. M. MeHneneeBa, CTpOEHHE HMX aTOMOB,
HaxoXkJaeHue B mpupojae. U3nueckue 1 XUMUYECKUE CBOMCTBA MAarHUsl M KaJIbLIUsl.
Baxneiimue coequHeHus Kaabius (OKCHJI, THAPOKCHUI, coiu). JKECTKOCTh BOJIBI U
CIocOoO0BI €€ yCTpaHEHUSI.

AnroMuHui: nojioxenne B Ileproandeckoil cucreMe XUMUYECKUX 31eMeHTOB [l.
N. MenneneeBa, CTpOCHHE aToMa, HAaXOXKJAEHUE B mpupone. Dusmyeckue u
XUMHYECKUE CBOMCTBA amoMHUHUSA. AM(pOTEpHbIE CBOWCTBA OKCUAA M THIPOKCUAA
ATIOMHUHMUS.

Keneso: nmosoxkenue B lleproamyueckord cUCTEME XMMHUYECKHX 3neMeHToB [l. .
MeHneneeBa, CTpO€HHE aToMa, HaxoxzaeHue B npupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCubl, Tuapokcuabl u cou xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYYCHHE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHE C 00pa3laMyd METaVIOB U CIUIABOB, MX (DU3MYECKUMU CBOMCTBAMU,
U3yUYEHUE PE3yJIbTAaTOB KOPPO3UM METAUIOB (BO3MOXKHO  HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJIEHCTBUS OKCHAA KaJbIUS U HATPUSA C
BOJIO1 (BO3MOKHO HCHOJIb30BAHUE BUIEOMATEPUATIOB), HCCIIECIOBAHHE CBOMCTB
XKECTKOW BOJABI, TMpolecca TOpPeHusi Kele3a B  KUCIOpoJe (BO3MOXKHO
UCIIOJb30BAaHUE BUJIEOMATEPUATIOB), IMPU3HAKOB MPOTEKAHUS KA4YE€CTBEHHBIX
peakiuii Ha WMOHBI: MarHus, Kajbllus, alllOMUHMS, IUHKa, >kene3a (ll) u xemesa
(1), meau (I1), HaOmIOMEHNE W OMHUCAHHWE TPOIECCOB OKPAIIMBAHUS ITUIAMCHU
MOHAMHU HATPUS, KaJIusl U KaJIbLUsA (BO3MOXKHO UCIIOIB30BaHUE BUIECOMATEPUATIOB),
uccienoBanne aM(OTEPHBIX CBOWCTB THAPOKCHIA ATOMHHHS W THIPOKCHUAA
[MHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a]1a4 M0 TeMe «BakHelIe MeTauibl U UX
COEUHECHUS.

XuMHS U OKPY:KAWIIAs cpeaa



BemecrBa u Marepuanbl B IOBCEIHEBHOW JKM3HM 4YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEIIECTB M XMUMHUYECKUX peakiui B ObiTy. IlepBas momoins npu
XUMHUYECKHX 0KOTax U OTPABIICHUSAX.

XHUMHUECKOE 3arps3HEHHE OKpyXarolel cpeasl (mpeaesbHas JOnycTHUMas
KOHIIeHTpaius BemecTs, gainee — [1/1K). Ponp xuMun B permieHun 3KOIOTHUECKUX
npooem.

Xumuueckuit IKCnepumenm:

U3ydeHue o0Opa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIUMEpHBIE
MaTepHabl).

Meosicnpeomemmnuie ceasu

Peanuzamus MeXNpeIMETHBIX CBS3€d MNpH U3YyYeHUM XUMUU B 9 Kiacce
OCYLIECTBIISIETCSI 4epe3 MCIOJIb30BaHME KaK OOIIMX €eCTECTBEHHO-HAaYYHbIX
NOHATHI, TaK U MOHATHUH, SIBISIOUIUXCA CUCTEMHBIMU JJIsl OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO61Me ecTeCTBEHHO-HAYUYHbIE TIOHITHS: HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, Kiaccu(ukanus, NepUOAMYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBAHKE, U3MEPEHHE, MOJIEIb, SBICHHUE, MAPHUKOBBIN 2P (HEKT, TEXHOJIOT U,
MaTepuabl.

®dusuKa: Marepusi, aToM, JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, WU30TOIbI,
PaauOaKTUBHOCT, MOJIEKYIa, ANEKTPUUYECKUI 3aps, MIPOBOHUKH,
NOJYIIPOBOAHUKU, JAUDIEKTPUKH, (OTODJIEMEHT, BEIIEeCTBO, TeNo, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIIIIMUECKAs
pemérka, CIuiaBbl, (U3UUYECKUE BEIUYHMHBI, €IUHUIIBI HU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, CONHIIE.

buonorusi: ¢dorocuntes, gpixanue, Ouochepa, -dKOCUCTEMA, MHUHEPATbHBIC
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.
I'eorpadms: armocdepa, ruapocdepa, MuHEpanabl, TOPHBIE IOPOIbI, IOJIC3HBIC
MCKOIIa€MbI€, TOILUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC pe3yJbTAaThl OCBOCHUS MPOTPAMMBbI OCHOBHOT'O 0OIIIETO 0Opa3oBaHUs
JIOCTUTAIOTCS B XOJI¢ OOyYEHMs] XMMHUHU B €IUHCTBE YYEOHOM M BOCIUTATEIBHOU
NEATENbHOCTH B COOTBETCTBUHU c TPAAULIMOHHBIMU  POCCUUCKUMU
COLMOKYJIbTYPHbIMU M JIyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHITHIMUA B
oOlllecTBE MpaBWIaMU M HOPMaMH IIOBEJCHUS M CIHOCOOCTBYIOT mMpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIUN 00YUaIOIINXCS.

JInyHOCTHBIE pe3yJIbTaThI OTpakaroT TOTOBHOCTD oOyyJaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOW  TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAlUi U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:
1)maTpMoTH4eCKOro BOCIMTAHUS .

HEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY M
HAy4YHOMY HacCJEIUl0, MOHUMAHUS 3HAYEHUS XUMHYECKOM HAyKH B IKU3HU
COBPEMEHHOI'0 00I11eCTBa, CIOCOOHOCTH BIIAJETh JOCTOBEPHOW HMH(pOpMaIueil o
NEPEIOBbIX JOCTUXKCHUAX M OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHOM XHMMWH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBRA;
2)rpaxaaHCcKOro BOCIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOPMAX U MPAaBWIAX MEKIUYHOCTHBIX OTHOLIECHUM
B KOJUIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOMH,
y4eOHOMCCIIEIOBATENIbCKOM, TBOPUECKOW W  JPYrUX BUIAX JEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JEATETbHOCTH TIPH BBITOJIHEHUH
y4eOHBIX, IMO3HABATENIbHBIX 3aJlay, BBINOJHEHUH XWMHUYECKHX 3KCIEPUMEHTOB,
CO3JaHUM  Y4eOHBIX TPOEKTOB, CTPEMJICHUS K  B3aUMONOHHMMAHUIO U
B3aMMOIIOMOIIIH B MPOIIECCE ITOM Y4eOHOU NesATEeIbHOCTH, TOTOBHOCTH OIEHUBATH
CBOE TIOBEJECHUE W TOCTYNKM CBOUX TOBAPHUILEH C MO3UIMH HPABCTBEHHBIX H
IPaBOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEICTBUI TOCTYNKOB;

3)IIeHHOCTH HAYYHOI 0 MO3HAHUS

MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XUMHYECKOW pEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIAIOLINE
OCHOBY VIS TIOHMMAaHHUS CYIIHOCTH HAyYHOW KapTUHBI MUpPA, MPECTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTUS MPUPOABI, B3aMMOCBS3SIX 4YEJIOBEKa C
MNPUPOTHOM CPEIOM, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;
MMO3HABATEIbHbIE MOTUBbI, HAIPABJICHHBIE HA MIOJIYYEHUE HOBBIX 3HAHUHN 1O XHUMUH,
HEOOXomuMble I  OOBSCHEHWS HAONIOMAaeMbIX TPOIECCOB U SBJICHUM,
MO3HABATEIbHOM, WH()POPMALIMOHHOW W YHUTATEIbCKOW KYyJIbTYpPbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITENIBHOW paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMU
JTUTEPATypOr, JOCTYMHBIMH TEXHUYECKHUMH CPEJICTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHU;

MHTEpeC K OOyYeHHMI0O M TO3HAHMIO, JHOOO3HATENbHOCTh, TOTOBHOCTh H
COCOOHOCTh K caM0OOpa3oBaHUIO, TMPOEKTHOW W HUCCIE0BATEIIbCKON



JESATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH M YPOBHS OOy4YeHUs B
JaJIbHCUIIIEM;

4)¢popMuUpOBaHHS KYJIbTYPHI 310POBbS

OCO3HAHME IIEHHOCTH >KM3HHU, OTBETCTBEHHOI'O OTHOILIECHHSI K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3JI0pPOBBIA 00pa3 ’KHU3HU, OCO3HAHUE IOCIEACTBUN M HENpHUsITHE
BpEAHBIX TMpPUBbIUEK  (YNOTpPEeOJIEHHS  aJKOToJisl, HApKOTHKOB, KYypeHus),
HEOOXOJUMOCTU COOJIONICHUS] TpaBUJl O€30MacHOCTH TMPU  OOpaIllleHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

UHTEpeC K MPAKTUYECKOMY H3Yy4YeHHIO TIpodeccuil W Tpyna pa3IudyHOro poja,
yBaXEHHE K TPyAYy M pe3yJbTaTaM TPYJIOBOH NEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TPUMEHEHHS TMPEIMETHBIX 3HAHUW 1O XWUMHHM, OCO3HAHHBIA BBIOOD
UHAUBUAYAJTbHON TPAEKTOPUU NPOAOJIKEHUST 00pa30BaHUS C YUETOM JTMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIemHON npodecCuOHaIbHOM IEATeTbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUIH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPeJIE;

6)3K0J10TH9eCKOr0 BOCTIUTAHMS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHHUSA, IIOHUMAHWE LIEHHOCTH 3[0pPOBOTO U
6e3zomacHoro oOpa3a JKHU3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy M TICHUXHYECKOMY 3I0POBBIO, OCO3HAHHE LIEHHOCTH COOIIOACHUS
paBMJI 0€30MaCHOTO MOBEICHUS MPU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUA, TMOJIy4aeMmble TpPH H3YYECHUU XUMHUH, IS
peneHns 3a4a4, CBSI3aHHBIX C OKPY’KaroIIeld MPUPOJHON CPEeIOn, sl TIOBBILICHUS
YPOBHSI ~ OKOJOTHYECKOW  KYJIBTYpbl, OCO3HAHMS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIeM W TMyTeW UX PEelIeHUs MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTUYECKOTO MBIILICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEJIBHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeranmpeIMETHBIX pE3yJbTAaTOB  BBLACISIOT 3HAYUMbIE IS
dbopMuUpoOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHS, IPUHIIUII,
runore3a, (akT, CHUCTEMa, IMPOLECC, B3KCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMeTax W IMO3BOJSIOT Ha
OCHOBE 3HaHUN U3 3TUX IMPEeAMETOB (HOPMUPOBATH NMPEACTABICHUE O IIETOCTHOM
Hay4YHOW KapTUHE MHUpPa, U YHHBEpCAIbHbIE yueOHbIE NeUCTBUS (ITO3HABATENIbHBIE,
KOMMYHUKATHBHBIC, PETYJISTHUBHBIE), KOTOpBIE oOOecnedynBaoT (GopMupoBaHUe
TOTOBHOCTH K CAaMOCTOATEIBbHOMY IUIAHMPOBAHHMIO W OCYIIECTBICHHUIO Y4eOHOI
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YYeOHbIe NeiCTBUSA

ba3oBble jornueckue aeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JJOTMUECKOTO MBIIUICHUSI MIPU OCBOCHUU 3HAHUMU:
PacCKpbIBaTh CMBICI XUMHUYECKUX MOHATUHN (BBIACISITh UX XapaKTEPHbIC MPU3HAKH,



YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMU MOHATHUIMU), UCTIOJIH30BATh MOHATHS JJIs
00BSICHEHUS OTJEIbHBIX (PAKTOB U SBJICHUHN, BHIOUPATh OCHOBAHUS U KPUTEPUU JIJIS
KJIacCU(pUKAIMU XUMUYECKUX BEIIECTB M XUMUUYECKUX PEaKIui, yCTaHABIUBATH
MPUYUHHO-CJICICTBEHHbIE  CBSI3M  MEXAY OOBEKTaMU  HU3Y4Y€HHs, CTPOUTH
JIOTUYECKUE PACCYXKJeHUsS] (MHIYKTHUBHBIE, JEAyKTUBHbBIC, MO AHAJIOTUH), JIeJaTh
BBIBOJIbI M 3aKJIFOUCHUS;

yMEHHUE TPUMEHAThL B Tpollecce TO3HAHUS TMOHATUS  (NMPEAMETHBIE W
MeTanpeIMETHbIC), CHMBOJHUYECKHUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEMbI€ B XUMHH,
peoOpa3oBbIBATH MHUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIE MPECTABICHUS —
XUMUYECKUI 3HaK (CUMBOJ OJJIEMEHTa), XUMH4YecKas ¢Gopmylia U ypaBHEHHE
XUMHUYECKOU PEeaKIUu — MPU pelIeHUH yuyeOHO-TI03HABATEIbHBIX 3aJ1adu, ¢ y4ETOM
ATUX MOJICJIbHBIX TPEICTABICHUN BBISBISTH M XapaKTePU30BATH CYIICCTBEHHBIC
MPU3HAKK U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMUYECKUX PEaKIui,
BBISIBJIATH ~ OOIME€  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIC CBSI3M U
IPOTUBOPEUHUSI B U3YUAEMBIX ITPOIIECCaX U SIBICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

YMEHHE WCIOJb30BaTh IIOCTaBJICEHHBIE BOIPOCHI B KayeCcTBe MHCTPYMEHTA
MO3HAHMSI, 4 TAK)KE B KAUECTBE OCHOBHI /ISl (HOPMUPOBAHUS TUIIOTE3BI 11O MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

npuoOpeTeHue OIbiTa MO IUIAHUPOBAHUIO, OpPraHU3AllMd U  IPOBEIACHUIO
YUYEHUYECKUX OJKCIIEPUMEHTOB, YMEHHME HaOJI0JaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, GOopMyIupoBaTh 00OOIIEHUS U
BBIBOJBI 110 PE3YJIbTAaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpoJieNTaHHOM padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BbIOUpATh, aHATU3UPOBATH M UHTEPIPETUPOBATH NHPOPMALIHIO PA3TUIHBIX
BUJIOB U (OpM TPENCTABIEHUSA, MOTYy4YaeMyl0 U3 Pa3HbIX MUCTOYHUKOB (HAy4HO-
NOMyJsIpHAsl JUTEpaTypa XUMHUYECKOTO COJAEp)KAHUsS, CIPAaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa),  KPUTHYECKH  OLEHUBATh  NPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

YMEHUE TPUMEHITh PA3IMYHbIE METOJAbI M 3alpoChl TPH TOUCKE U OTOOpE
uHGOpPMAIIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IS BBITTOJHCHUS
y4eOHBIX W MO3HABATEIBHBIX 3a/1a4 OMPEEIEHHOTO TUIA, TPHOOPETEHHUE OMBITA B
0o0JaCTH  WCIONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOIl aKTUBHOT'O MCIIOIB30BaHUS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMANBHYIO (POpMY MpeAcTaBiIeHHS HHGOPMAIINHA U
WUTIOCTPUPOBATh pEIIaeMble 3aJlaud  HECJIOXHBIMU CXEMaMH, JHharpaMMamy,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

YMEHHUE HCHOOJIb30BaTh M  aHAJIM3UPOBATH B  Mpoliecce  y4yeOHOU U
MCCJIEI0BATEILCKON JIEATETLHOCTH WH(OPMAIMIO O BIHMSHUM MPOMBIITUICHHOCTH,
CEJIbCKOTO XO35KCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOLIEH ITPUPOAHON
CpeJibl.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:



YMEHHUS 3a/laBaTh BOMPOCH! (B XOJ€ auanora u (Wiau) JUCKYCCHH) MO CYIIECTBY
oOcyxaaeMoit Tembl, (OPMYIHPOBATH CBOM MPEJIOKEHUS] OTHOCUTEIHHO
BBINIOJIHEHUS MPEIOKEHHON 3a1a4u;

YMEHUS NPEICTABIATh MOJIYYEHHBIE PE3YJIbTAThl IO3HABATEIBHON NEATEIbHOCTH B
YCTHBIX M MHMCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIMIO PE3yJIbTATOB BBIITOTHEHUS
XUMHUYECKOT0 IKCIEPUMEHTa (J1abopaTOPHOIO OMbITA, JIabOpaTOpHOU pabOTHI 1O
HCCJIEI0BAHUIO CBOMCTB BELIECTB, YYEOHOIO MPOEKTA);

YMEHHUS  y4eOHOrO COTPYJHHUYECTBA CO CBEPCTHHUKAMHU B  COBMECTHOM
MO3HABATEILHOM W MCCIEOBATENIbCKOM  JAESATENbHOCTH  MPU  PEHICHUH
BO3HUKAIOUIMX NpoOJieM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COIIACOBAHMS
no3unui (00cyxaeHusi, OOMEH MHEHUSIMU, «MO3TOBBIE LITYPMbI», KOOpAUHALUS
COBMECTHBIX JICHCTBUM, ONpENEJEHUE KpPUTEPUEB IO OLIEHKE KauyecTBa
BBINIOJTHEHHOM paboTHI U ApyTHE).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YYeOHbIEe 1eiCTBHS:

YMEHHE CaMOCTOATENIbHO ONpENeisITh LeTu JCATeIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJHMPOBATH U TMPHU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITEeNbHOCTh, BEIOMpATh Hanbosee 3pHEeKTUBHBIE CIIOCOOBI PEIICHUS] YUeOHBIX U
MO3HABATEIbHBIX 3a7a4, CaMOCTOSITEIBHO COCTaBIATh WJIH KOPPEKTHPOBATH
NPEJIOKEHHBIA aNTOPUTM JCHCTBUM TIPU BBIMOJHEHUM 3aJlaHUN C  Y4ETOM
NOJIYYeHHUsST HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEaAKIUSX,
OLICHMBATh COOTBETCTBHE IOJYUYEHHOTO pe3yJbTaTa 3asBJICHHON II€NH, YMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, MIPeAJiaracMble B YCIOBUH 3aJaHH.
HNPEAMETHBIE PE3YJIbTATDBI

B cocTaBe mpeamMeTHBIX pe3yJabTaTOB IO OCBOCHHMIO O0S3aTENILHOTO COJEp KaHMS,
YCTAaHOBJIEHHOTO JaHHOW (QeaepainbHOM paboueil MporpamMmoil, BBIIETSIOT:
OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHbIE 3HAHUSA, YMEHUS W CHOCOOBI JICWCTBHIA,
cnenuuyecKkue g MPEeAMETHOW 00JacTH «XUMHS», BUIbBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS, €ro WHTEPIpEeTalud, MpeoOpa3oBaHUI0 U
NPUMEHEHHIO B Pa3JIUYHBIX YUYEOHBIX M HOBBIX CHUTYaIIUAX.

K konmy oOydenust B 8 Kijacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

. PacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX IOHSATHUN: aToM, MOJEKyJa,
XUMHYECKUI  3JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOMHAST W HEOMHOPOJIHAs), BaJEHTHOCTb, OTHOCUTEIbHAS aTOMHAas W
MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBAa, MOJb, MOJIIpHAs Macca, MaccoBas
JI0JIsI XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJSIPHBII 00bEM, OKCHJ, KHUCIIOTA,
OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATENIBHOCTb, CTENEHb OKHUCJIEHUS, XUMHYECKas
peaknus, KiacCupUKAIMs PEaKuid: peaKkIuu COCAMHEHUS, PEaKIy Pas3iIoKEeHHUS,
peaKiuyd 3aMEIICHUs, PEAKIUU OOMEHa, JK30- W DJHIOTEPMHYECKHE PEaKIIUH,
TEIUIOBOM A(PhEKT peakiuu, SApo aroma, SJISKTPOHHBIM CJIOW aToMa, aTOMHas
opbuTanb, paguyc aToMa, XWMHUYECKas CBs3b, TMOJSIpHAs W  HEMOJSIpHAS
KOBaJICHTHAsI CBsI3b, NOHHAS CBSI3b, MOH, KaTHOH, aHUOH, PACTBOP, MaccoBas JIOJII
BelllecTBa (MPOLIEHTHAs! KOHIIEHTPAIs) B PACTBOPE;



U HIUIIOCTPHUPOBATH  B3aMMOCBA3b  OCHOBHBIX XHMMHYCCKUX MNOHATUN U
MMPUMCHSATH 3TH IOHATHUSA ITPHU OINMMCAaHHUU BCIICCTB U UX npeBpameHHﬁ;

. MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBIE€HUsI (DOPMYJI BEIIECTB
Y YPaBHEHUN XUMHUYECKUX PCAKLUH;
. ONpeaeNsITh BaJE€HTHOCTb aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHHUSX,

CTENEHb OKMCJICHHUS DJIEMEHTOB B OMHApHBIX COCAMHEHUSAX, MPUHAIJICKHOCTD
BEILIECTB K OMPENICIEHHOMY KJIacCy COCAMHEHUN 1Mo GopmysaM, BUJ XUMUUYECKOU
CBSI3U (KOBAJICHTHAS U MOHHASI) B HEOPTaHUUYECKUX COCIUHCHUSX;

. packpbiBaTh cmbichn Ilepunoamueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATH TOHUMAHKE TIEPUOINUECCKON 3aBUCUMOCTHA CBOMCTB XUMUUECKUX
AJIEMEHTOB OT WX TosiokeHusi B Ileproguueckoil cucteMe, 3aKOHOB COXpaHEHUSI
MacChl BEILIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO YYE€HHUS, 3aKOHA
ABoranpo;

. OMHUCHIBATh M XapakTepuszoBaTh TabnuuHyr Gopmy Ilepuoguueckoit
CHUCTEMBbl XUMHUYECKHX AJIEMEHTOB: pa3linyaTh MOHITHS «rjaBHas noarpynmna (A-
rpymnmna)» u «mnobounas noxarpynma (b-rpynma)», Manbie W OONbIIME TEPHOJIBI,
COOTHOCUTHh 0003HAueHHUs, KOTOphle uMeTcs B Tabnune «llepuogmueckas
cucreMa Xxumuueckux odnemeHtoB J[. M. MenneneeBa» ¢ YHMCIOBBIMH
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XMMUUYECKHX 3JIEMEHTOB (COCTaB W 3apsi
s/ipa, 00I1ee YUCIIO JIEKTPOHOB U pacClpe/IeNICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

. KJIacCU(UIUPOBATh XUMHYECKUE DIIEMEHTHI, HEOPraHMYECKHE BEIIECTBa,
XUMHUYECKHE PEAKIUU (10 YUCITY U COCTaBy yYaCTBYIOUIMX B PEAKLHUH BEILECTB, IO
TeroBomMy 3 dexry);

. XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TMOATBEpXkAasi ONHCAHUE NPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIU;

. IPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUNA B Pa3IUYHBIX
YCIIOBHUSIX;

. BBIYHCIISITh OTHOCHTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPDHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJI0 XHMHUYECKOTO 3JIeMeHTa 1o (opmylie COSAMHEHHS, MacCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOJAHUTH PACUYEThl MO YPABHEHHUIO XUMHUUYECKOU
peakiuu;

. IPUMEHATh OCHOBHBIE OINEPAllMd MBICIUTEIbHOW AESTEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CHCTEeMAaTH3aIMIO, KJIacCH(PUKAIINIO, BHISIBICHHEC
MPUYUHHO-CJIEICTBEHHBIX CBA3EH — ISl U3YUYEHUS CBOMCTB BEIIECTB U XUMHUECKUX
peaKkiuii, eCTECTBEHHO-HayYHbIE METOJbl MO3HAaHMS — HAOJIOJICHHE, U3MEpPEHUE,
MOJIEIUPOBAHUE, IKCTIEPUMEHT (pEasIbHbIA U MBICIICHHBIN );

. CJIeIOBaTh MpaBWjIaM MOJIb30BaHUS XUMHUYECKON MOCY0M U J1a0OpaTOPHBIM
o0opyoBaHNEM, a TAK)KE TIPABUIIAM OOpAIIEHUS C BEMIECTBAMHU B COOTBETCTBHUHU C
WHCTPYKIIUSIMA TIO BBITIOJIHEHUIO JTA0OOPATOPHBIX XHUMHUYECKUX OMNBITOB TIO
MOJIyYEHHUI0 U COOMpAHUIO Ta3000pa3HbIX BEUIECTB (BOAOpOAA W KHUCIOPOAA),
MIPUTOTOBJICHUIO PAaCTBOPOB C OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO



BEILECTBA, IUIAHUPOBATb U MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI IO
pacno3HaBaHUIO PaCTBOPOB ILENOYEH U KHCIIOT C IOMOIIbIO HHIUKATOPOB (JAKMYC,
(denondranenH, METUIOPaHX U JIPYTHUE).

K koHuy oOyuenust B 9 kiacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

. PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHITHI: XUMUYECKUHN AJIEMEHT,
aToOM, MOJIEKyJa, MOH, KaTHOH, aHHWOH, MPOCTOE BEIECTBO, CI0XHOE BEIIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIEHUS, XHUMHYECKas
peakius, XuMUYECKasl CBA3b, TEIIOBOM A PEKT peakluru, MOJIb, MOJIIPHBIN 00BEM,
pacTBOp, AJEKTPOIUTHI, HEINEKTPOJIUTHI, OSJIEKTPOJUTUYECKAs JUCCOLUAIUS,
peaklud MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaTHUMbIe U
HeoOpaTUMbIe peaxuuu, OKHUCJIMTEJIbHO-BOCCTAHOBUTEIIbHbBIE peakiuu,
OKHUCJIMTENb, BOCCTAHOBUTEIb, OKHCJICHUE U BOCCTAHOBJIEHHUE, aJUIOTPOMUS,
aM(pOTEepHOCTh, XUMHUYECKas CBA3b (KOBAJCHTHAs, HWOHHAs, MeETaJUIMYecKas),
KpUCTAJNTMYECKas peléTka, KOPpPOo3Hsl METAIJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOU
peakuuu, npeaenbHo aonyctumas konuentpanus [1JIK BemecTsa;

. WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX TOHATHH U
NPUMEHSTH 3TH MOHSATHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAILLECHUN;

. UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBIeHUsI (hOpPMYJT BEIIECTB
U YpaBHEHUN XUMUUYECKUX PEAKIIHi;

. ONPENENIATh BAJICHTHOCTh M CTENEHb OKUCJIEHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOrO0 COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUM 1o (popmyiaM, BUJI XUMUYECKOM CBSI3H (KOBAJICHTHAsI, HOHHAS,
MeTaJInyeckas) B HEOPraHUYECKUX COCIUHEHUAX, 3aps]] MOHA MO XUMHUYECKOM
dopMyie, xapakTtep cpeAbl B BOJHBIX PAaCTBOPAaX HEOPTaHUUECKHX COETUHEHUH,
THUIT KPUCTAIUTNYECKOUN PEeIIETKN KOHKPETHOTO BEILIECTBA;

. packpbiBaTh cMbIcH llepuomnueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHHUMAaHHUE: OMHCHIBATH M XaPAKTEPU30BATh TAOIUUYHYIO
dopmy Ilepuoguyeckoil cuCTeMbl XUMHUYECKUX DSJIEMEHTOB: Pa3iMyaTh MOHSATHUS
«riaBHas noArpynmna (A-rpymnmna)» u «modounas noarpynna (b-rpynma)y», Mansie u
Oosiplliie  TEPUOJbl, COOTHOCUTh O0O3HAa4YeHMs, KOTOpblE HMEIOTCS B
NEPUOJNYECKON TAaOIMIE, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMHUYECKUX 3JEMEHTOB (COCTaB W 3apsia sAnapa, oOLiee YHUCIO 3JIEKTPOHOB U
pacnpeziesieHue UX 10 JIEKTPOHHBIM CIIOSIM), 0OBACHATH OOII1E 3aKOHOMEPHOCTH B
W3MEHEHUM CBOWCTB 3JIEMEHTOB U UX COEJUWHEHUH B MPEENIaxX MaJIbIX NEPUOJIOB U
[JIaBHBIX MOArPYII C YYETOM CTPOEHUS UX ATOMOB;

. KJIacCUPUIMPOBATh XUMHUYECKHE JJIEMEHTbHI, HEOPraHMYECKHE BEIIEeCTBA,
XUMHYECKUE PeaKUnH (110 YUCITY U COCTABY YYACTBYIOIIMX B PEAKLUU BEIIECTB, 1O
TEIUIOBOMY 3(@eKTy, N0 U3MEHEHHMIO CTENEHEW OKHUCIECHHMS XHUMHYECKUX
AJIEMEHTOB);

. XapaKTepru30BaTh (OMUCHIBATH) OOMHKEe W CHCIUPUICCKUE XUMHYCCKUE
CBOICTBA MPOCTBIX W CIOKHBIX BELIECTB, MOATBEPKIas OMNHCAHHE HMPUMEPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;



. COCTaBJIATh YPABHEHUS DJIEKTPOJIMTUUECKON AUCCOLMALMU KUCIIOT, IIEI04YeHn
U CoJied, MOJHBIE W COKpPAIIEHHbIE YpPaBHEHUs peakUuié HOHHOro OOMeHa,
YpPaBHEHUs peakUui, IOATBEP)KIAIOIIMUX CYLIECTBOBAHUE I'E€HETUYECKOU CBA3U
MEXKY BEIICCTBAMHU Pa3INYHBIX KIJIACCOB;

. PacKphIBaTh  CYIIHOCTb  OKHUCIIMTEIBbHO-BOCCTAHOBUTEIIBHBIX  pEaKLUU
IOCPEACTBOM COCTaBJIEHMsI 2JIEKTPOHHOI0 OajaHca 3TUX PEAKIUl;

. IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHU,
BO3MOYXHOCTH IIPOTEKAHUSA XUMUYECKUX IIPEBPALICHUN B Pa3JINUYHBIX YCIOBUIX;

. BBIYUCIIATD OTHOCUTEIIBHYI0 MOJIEKYJISIPHYIO U MOJIIPHYHO MacChl BELIECTB,
MacCOBYIO JOJK XMMHUYECKOTO 3JEMEHTa MO (OpMyJsie COECIUHEHHs, MACCOBYIO
JIOJIF0 BELIECTBA B PACTBOpE, MPOBOAUTH PACUYETHI IO YPABHEHUIO XUMUUYECKOMU
peaKuuy;

. coOJI01aTh MpaBUiia MOJb30BAHUS XUMUYECKONW MOCYAON U J1aOOpaTOPHBIM
00Opy1I0BaHUEM, a TAaKXKE NpaBWia OOpALEHUs C BEIECTBAMU B COOTBETCTBUH C
UHCTPYKIMSIMU 10 BBIMOJHEHUIO JAaOOPaTOPHBIX XUMHYECKUX OIBITOB TIO
HOJYYEHHUIO M COOMPAHUIO Ia3000pa3HbIX BELIECTB (AMMHUAKA U YTJIEKUCIIOTO Ta3a);
. IIPOBOAUTH PEAKLMU, MOATBEPKIAAIOIIME KAYECTBEHHBIM COCTAB Pa3JIMYHBIX
BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OpOMUI-, HOIU[-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, TUIPOKCHA-UOHBI, KaTHOHBI AMMOHHS U HOHBI
U3YUYCHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

. IIPUMEHATh OCHOBHBIE OIEPALlMUA MBICIUTEIIBHOW ACATEIbHOCTH — aHaIU3 U
CHUHTE3, CpaBHEHHUE, OO0OO0OIIeHNe, CHUCTEMaTH3allio, BBISBICHWE TPUYUHHO-
CJIIEAICTBEHHBIX CBA3€H — JUI U3Y4YECHUS CBOWCTB BELICCTB U XMMHUYECKUX PEAKLUM,
€CTECTBEHHO-HAay4YHbIE  METOAbl IO3HAHWS —  HAOJIOJEHUE, U3MEpPEHHUe,
MOJIEJIMPOBAHKE, SKCIIEPUMEHT (PEAJIbHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
e KoJsmuecTBouacoB DJIeKTPOHHBbIE
.| HauMeHOBaHHe pa3/ieJIoB M TEMIIPOrPaMMbI HppoBbIe
n/n pasi porp Bcero | Koutpoabubiepadorsl | [IpakTuyecknepadoThl f)lép(zl:cgmaTe;bﬂmepecypcm
Pa3nen 1.IlepBoHayaibHbIEXUMHYECKHENOHSITHS
11 Xumusi — BakHas 00JIaCTh €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
" | IPaKTUYECKOMN JEATEIHHOCTH YeIOBEKa https://m.edsoo.ru/7f41837c
bubmmoreka [IOK
1.2 | BemecTBa 1 XUMUYECKHE PEAKITUH. 21 1 https://m.edsoo.ru/7f41837c
Uroronopazneny 27
Paszpnen 2.BaxHeiime npeacTaBuTe/ M HEOPraHMYECKUX BELIEeCTB
bu6mmoreka [IOK
2.1 | Bo3ayx. Kucnmopoa. [Tonsitre 06 okcumax 6 https://m. edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 | Bogopon.llonsTre 0 KHCIIOTaX U COJISIX 8 1 https://m. edsoo.ru/7f41837c
bu6mmoreka [IOK
2.3 | Boma. PactBopsl. [TonsiTne 06 0CHOBaHUSAX 5 1 1 https://m. edsoo.ru/7f41837c
2.4 | OCHOBHBIEKIIACCHIHEOPTaHUICCKUXCOCTNHECHUM 11 1 1 Egg&ﬁ;f;%gg}? £21837¢
Hrtoronopazneny 30

Pa3znen 3.Ilepuoaunyeckuii 3axoH u Ilepuognueckas cucrema xummnueckux 3j1emMenToB /. U. MenaesieeBa. CTpoeHne aToMoB.
Xumnueckas cBs3b. OKHCINTEILHO-BOCCTAHOBHTEJILHBIE

peaknuu

[Tepnoanueckuii 3akox u [leproamdeckas
3.1 | cucrema xummudeckux snemeHntoB . 1 7 Eubmiorexa TOK
' o https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHueaToma
39 Xumuueckas cBsizb. OKMCIUTEIBLHO- 8 1 bubmuoreka [JOK
"~ | BOCCTAaHOBHUTEIBHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
Hroronopazaery 15 https://m.edso0.ru/7f41837c
PezepBHOEBpeMs 3 bubnmoreka [JOK



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

9 KUIACC

e KoanuyecTtBouacos DJIeKTPOHHBbIE
1/ | Haumenosanue pa3sjesnoB H TeMnporpamMmbl | Beer | Konrtpoabnbiepaor | [pakTnuecknepa6ot (undposnie)
o0pa3oBaTe/bHbIEpPecypc
11 0 bI bl b
Pa3nes 1.BemecTBO U XMUMHUYECKHE PeaKIMHU
11 [ToBTOpEHUE U yriydiieHne 3HaHui OCHOBHBIX 5 1 bubnnorexa [JOK
paszienioB Kypca 8 kiacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEAKITH 4 bubmmoreka [{OK
il https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. 8 1 1 bu6moreka [IOK
XUMHUYECKUE PEAKIIMU B PaCTBOPAX https://m.edso00.ru/7f41a636
Hrtoronopazneny 17
Paznen 2.HemeTanabl 1 UX cOeIMHEHUS
21 OO6mast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuoreka [IOK
anemeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
29 OO6mast XxapaKTepUCTHKAa XUMHUYECKUX 6 bubnuoreka [IOK
anemeHTOB VIA-rpynmel. Cepa u eécoefMHEHUS https://m.edsoo.ru/7f41a636
OO6mast XxapaKTepUCTHKAa XUMHUYECKUX
2.3 BHeMeHTOE VA-Ir)pynnH. Azort, pochop u ux 7 1 Eélg?ﬁr?f:;%ggﬁf 112636
COCTMHCHUS
| e | 8 1 , Dok
T ——— https://m.edso0.ru/7f41a636
Hroronopazneny 25
Pa3zgen 3.MeTaiibl M HX COeTHHEHUS
3.1 | O0mue cBOMCTBaMETAIIIIOB 4 Et?[?s?ﬁr?]?:(lj(s%ggﬁf 112636
3.2 | BaxxHeiimme MeTaUTbI U UX COETUHEHUS 16 1 2 Egg?ﬁ%f;%ggﬁf 112636
Hroronopazneny 20



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pasznen 4.Xumus u okpyskawuas cpeia

4.1 | BemectBa 1 MaTepualbl B )KM3HU YEIOBEKA 3 Bubmorexa LJOK
) https://m.edsoo.ru/7f41a636
Hroronopasznemy 3
PesepBHOEBpEMS 3 Bubmmoreka TOK
P p https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE
8 KUIIACC

Ne
n/n

Temaypoka

KoanuecTBouacoB

Bcero

KonTpoabHblepadoThI

IIpakTnuyecknepadboThI

Jarausyyenus

DJIeKTpOoHHbIeH(POBbICOOPA3OBA

BBoansiii nHCTpyKTaX 1o Th
pu paboTe B KaOHHETe
xumud. Ilpenmer xumum.
BemecTsa.

03.09.24

bu6mmoreka LIOK https://m.edsoo.ru/f

[IpeBpanienus Bemects. Ponb
XMMHH B )KU3HU YEJIOBEKA.

04.09.24

bu6mmoreka LIOK https://m.edsoo.ru/f

[IpaxTrueckas padora Ne 1
«IIpaBmiia paboTHI B
abopaTOPUH U MPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
oOopynoBanuem». MHCTpyKTax
Tb

10.09.24

bu6mmoreka [IOK https://m.edsoo.ru/f

[Tepuonnueckas cucrema
XUMHUYECKHX 3eMenToB [[. 1.
Meunpeneesa. 3Haku
XUMHYECKHX DJIEMEHTOB.

11.09.24

bu6mmoreka LIOK https://m.edsoo.ru/f

Xumuueckue GopMyIIbL.
OTtHocuTenbHAst aTOMHAs U
MOJIEKYJISIpHAsi Macca.

15.09.24

bu6mmoreka LIOK https://m.edsoo.ru/f

[IpakTiueckas padota No2.
«HaOmronenue 3a ropsieit
cBeuoi» Mucrpykrax Th

18.09.24

bubnuoreka [{OK https://m.edsoo.ru/f

OCHOBHBIC CBCACHUA O
CTPOCHHUH aTOMOB. CocraB
atoMoB. M30TOMEI.

24.09.24

bubmuoTeka [{OK https://m.edsoo.ru/f

CTpoeHHe IEKTPOHHBIX
000JI0YEK aTOMOB.

25.09.24

bubmuoreka [{OK https://m.edsoo.ru/f



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

HNonrl. Uonnasa xumnueckas

9 1 01.10.24 bubmuoreka I{OK https://m.edsoo.ru/f
CBSI3b.

10 | KoBaneHTHas CBSI3b. 1 02.10.24 bu6mmorexa LIOK https://m.edsoo.ru/f

11 iﬁ;ﬁmqec“a" XuMuaeckas 1 08.10.24 Bu6mmorexa LJOK hitps://m.edsoo.ru/f
O06o061eHne u

1p | CHCTOMATH3AUMA SHAHWH 1O 1 09.10.24 Bu6mmorexa [JOK hitps://m.edsoo.ru/f
TeMe: «ATOMBI XUMHUUYECKHUX
JJIEMEHTOBY
KonTpomasnas pabora Nel no

13 | Teme: «ATOMBI XUMHUYECKHX 1 15.10.24 bubnuoteka [{OK https://m.edsoo.ru/f
JJIEMEHTOBY

14 | [IpocThle BemiecTBa-METAILIBI. 1 16.10.24 bubnuoreka L[{OK https://m.edsoo.ru/f

15  [pocTeie BemecTsa - 1 22.10.24 Bu6miorexa 1TOK https://m.edsoo.ru/f
HEMETAIUIbL. AJUIOTPONUS

16 | Komruectso semectsa. Morb. | 23.10.24 Bu6smorexa [TOK https://m.edsoo.ru/f
MognspHas macca.

17 | MosnspHbIii 00bEM Ta30B. 1 05.11.24 bubnuotexa [{OK https://m.edsoo.ru/f
Pemrenue 3aga4 mo reMam:

18 | «MonspHbIii 00bEM ra3os, 1 06.11.24 bubnuoreka [{OK https://m.edsoo.ru/f
KOJIMYECTBO BEIECTBAY.

19 | CrerneHb OKHCIICHHSL. 1 12.11.24 bu6mmoreka LIOK https://m.edsoo.ru/f
Baxuerimune kiacchl

20 | OMHAPHBIX COCTMHCHHM. 1 13.11.24 bu6mmoreka LIOK https://m.edsoo.ru/f
OKcupl.

21 | OcHoBaHuA. 1 19.11.24 bubnuoreka L{OK https://m.edsoo.ru/f

22 | Kucnotsr. 1 20.11.24 bubnuoreka [{OK https://m.edsoo.ru/f

23 | Comm. 1 26.11.24 bubnuoreka [{OK https://m.edsoo.ru/f

24 | CocraBnenue GhopMyn comeil. 1 27.11.24 bubnuoreka [{OK https://m.edsoo.ru/f

25 Amopdueie u 1 03.12.24 bubmuoreka [{OK https://m.edsoo.ru/f

KPpUCTAJUINYCCKHUEC BCIICCTBA.



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
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
https://m.edsoo.ru/ff0d4c4a

Kpucramnnueckue pemerku.

26

YucTele BELIECTBA U CMECH.

04.12.24

bubnmoreka [{OK https://m.edsoo.ru/f

27

[IpakTuyeckas padora Ne3.
«AHau3 OYBEI U BOJIBI»
Nucrpykrax Th.

10.12.24

bu6mmoreka LIOK https://m.edsoo.ru/f

28

MaccoBas 1 00béMHAs 10
KOMIIOHCHTOB B CMCCH.

11.12.24

bu6mmorexa LIOK https://m.edsoo.ru/f

29

Pemenne 3amag Ha
HaXO0XXJICHNE MacCOBOM U
00BEMHOM 10JIM KOMIIOHEHTOB
CMECH.

17.12.24

bu6mmoreka LIOK https://m.edsoo.ru/f

30

Pemrenue 3agau Ha
HaX0KICHUE MacCOBOM IO
KOMIIOHEHTOB PacTBOPA.

18.12.24

bu6mmoreka [IOK https://m.edsoo.ru/f

31

[IpaxTrueckas padota Ne4.
«IpurotoBienue pacTeopa
caxapa C 3aJIJaHHOM MacCOBOM
JI0JIEN PaCTBOPEHHOTO
BemectBay MHcTpykTax Th.

24.12.24

bu6mmoreka LIOK https://m.edsoo.ru/f

32

O06o01enue u
CHCTEMAaTU3alMs 3HaHUH 10
TeMe: «CoeaqnuHeHns
XUMHYECKUX DJIEMEHTOBY.

25.12.24

bu6mmoreka LIOK https://m.edsoo.ru/f

33

Kontponsnas padora Ne2. no
teme: «CoelMHEeHUst
XUMHUYECKUX 3JIEMEHTOBY.
[ToBTOpHBII HHCTpYKTaX Th

14.01.25

bubnuoreka [{OK https://m.edsoo.ru/f

34

dusznueckue sABICHUS B
XHUMHH.

15.01.25

bubmuoreka [{OK https://m.edsoo.ru/f

35

XHUMUYECKHUE SBICHUA.
XUMHYECKHUE PCaKIuu.

21.01.25

bubmuoreka [{OK https://m.edsoo.ru/f

36

3aKoH COXpaHCHU MACChI

22.01.25

bubmuoreka I{OK https://m.edsoo.ru/f



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

BellecTBa. XUMHUUYECKUE
YpaBHECHUS.

37

Pacuérel no xumnyeckum
YPAaBHEHUSIM.

28.01.25

bu6mmoreka LIOK https://m.edsoo.ru/f

38

THUIbI XUMHYECKUX PEAKLIHA.
Peakuuu paznoxenus.

29.01.25

bu6mmoreka LIOK https://m.edsoo.ru/f

39

Peaxiuu coenmueHus.

04.02.25

bu6mmoreka [{OK https://m.edsoo.ru/f

40

Peaxinu 3amenieHus.

05.02.25

bu6mmoreka [{OK https://m.edsoo.ru/f

41

Peakmum oOmeHa.

11.02.25

bu6mmoreka [{OK https://m.edsoo.ru/f

42

THUIbI XUMHYECKUX pEaKIIHil
Ha MPUMEPE CBOKCTB BOJIBI.

N T =

12.02.25

bu6mmoreka LIOK https://m.edsoo.ru/f

43

[IpaxTrueckas padota NeS.
« ITp3HaKu XUMUYECKHUX
peaxkumii» MHcTpykTax Th.

18.02.25

bu6mmoreka [IOK https://m.edsoo.ru/f

44

O06o01menue u
cHCTeMaTH3amus 3HaHu| 110
TeMme «3MeHeHns,
MIPOUCXOSAIINE C
BEIIECTBAMU.

19.02.25

bu6mmoreka LIOK https://m.edsoo.ru/f

45

Kontponbhas padoTa Ne3. no
TeMe «M3MeHeHus,
MIPOUCXOISIINE C
BEIIECTBAMM.

25.02.25

bu6mmoreka LIOK https://m.edsoo.ru/f

46

PactBOpeHue kak (pu3nko —
XUMHYECKUH mpouecc. Turbl
pactBopoB. IIoBTOPHBII
HHCTpYKTaxX 110 Th.

26.02.25

bubmuoreka [{OK https://m.edsoo.rul/C

47

DNEeKTPOIUTHIECKAS
mucconumarus (9/1)

04.03.25

bubnuoreka [{OK https://m.edsoo.rul/C

48

OCHOBHBIE TIOJIOKCHHUS
Teopuu D1 (TO)

05.03.25

bubmuoreka [{OK https://m.edsoo.rul/C

49

HMoHHBICYpaBHEHUIPEAKIUH.

11.03.25

bubmuorexa I{OK https://m.edsoo.rul/C



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

YcnoBus npoTekaHus
XUMUYECKUX PEAKLUN MEKTY

50 1 12.03.25 bubmuoreka I{OK https://m.edsoo.rul/C
pacTBOpaMu JIEKTPOIUTOB JIO
KOHIIA.

51 | Kucnotsl, ux Kiaccu(UKanus. 1 18.03.25 bubnuoreka [{OK https://m.edsoo.ru/C

52 | CBoiicTBa KHCIIOT. 1 19.03.25 bu6mmoreka [{OK https://m.edsoo.ru/C

53 | OcnoBaHu, i 1 01.04.25 Bu6moreka [TOK https://m.edsoo.ru/C
KJIacCU(UKAIHUS.

54 | CBoiicTBa OCHOBAHHHA. 1 02.04.25 bu6mmoreka LIOK https://m.edsoo.ru/C

55 | OXCHIBL X Knaccnpukammsu |- g 08.04.25 Bu6smorexa LIOK https:/m.eds00.ru/C
CBOJCTBA.

56 | Comu, ux CBOMCTBA. 1 09.04.25 bubmuoreka I{OK https://m.edsoo.rul/C
I'eHeTHyeckas CBA3b MEKIY

57 | xjmaccaMu HEOPTraHMYECKHUX 1 15.04.25 bubnuoteka [{OK https://m.edsoo.ru/C
COCITUHEHUIA.
[TpakTruueckast pabota Neb.

58 <<CBOﬁCTB§ Kucot 1 16.04.25 bu6mmoreka LIOK https://m.edsoo.ru/C
OCHOBaHUH, OKCHJIOB H
coneiny». Mucrpykrax Th.
O06o00menue u

5o | CHCTCMATH3ALHA SHAHHMHI IO 1 22.04.25 bu6mmoreka LIOK https://m.edsoo.ru/C
teMme: «PacTBopeHue u
PacTBOPBI».
OkucauTenbHO-

60 | BOCCTAaHOBUTEIBHBIC PEAKITUH 1 23.04.25 bu6mmoreka LIOK https://m.edsoo.ru/C
(OBP).

61 (OCTaBIICHHE SHEKTPOHHOTO 1 29.04.25 bubmuoreka [{OK https://m.edsoo.ru/C
6amanca B OBP.
CaoiicTBa IPOCTHIX U

62 | CIIOHBIX BEIECTB B CBETE 1 30.04.25 bu6mmoreka LIOK https://m.edsoo.ru/C
T3] u OBP.

63 | IIpaktuueckas pabora Ne7. 1 06.05.25 bubnuoreka LIOK https://m.edsoo.ru/C



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

Pemrenne skcniepruMeHTAIBHBIX
3aja4 o teme: «OBP»
Nuctpykrax Th.

O06o0611eHNE U
cucTeMaTu3anys 3HaHuH 110
teme «PacTBopeHue.

64 - 1 07.05.25 bu6mmoreka LIOK https://m.edsoo.ru/C
PactBops1. CBoiicTBa
PacTBOPOB JIEKTPOJIHUTOB,
noHHbIE ypaBHeHUs, OBP».
Hrtorosast KOHTpoIbHASA

65 | pabora Ne4 3a xypc xumuu 8§ 1 13.05.25 bubnmoreka [{OK https://m.edsoo.ru/C
KJacca.

66 Anaus HTOTOBOH 1 14.05.25 bubmuoreka I{OK https://m.edsoo.rul/C
KOHTPOJIbHON pabOTEHI.

67 HoptperHas raepes BeaKux 1 20.05.25 bu6mmoreka LIOK https://m.edsoo.ru/C
XUMHKOB

68 PesepaHel ypok. 0606111“6 Hue 1 21.05.25 bu6mmoreka LIOK https://m.edsoo.ru/f
Y CHCTEMaTH3alus 3HAaHUH

OBUIEE KOJIMYECTBO YACOB 68

110 ITPOT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUVIACC

Ne
n/
n

Temaypoka

KoaudecTrBo4acon

Bcer
0

KonTpoabHubiepad
OThI

IIpakTnuyeckunepad
OThI

JlarausyyeH
ust

DJIeKTPOHHBbIeNN(PPOBbICOOPA30BATEIbHbIE
pecypcsl

BBoaHbII HHCTPYKTAXK
o Th.
XapakTepucTuka
XUMHUYECKOTO
JJIEMEHTa- METaJlIa Ha
OCHOBAHHUH €T0
ITOJIOKEHHUS B
[Tepuoanueckoit
CUCTEME XUMHUYECKUX
anementoB /JI.W.
Meunneneesa.

03.09.24

bubnuoteka [{OK https://m.edsoo.ru/00adb59e

XapakTepucTuKa
XUMHYECKOTO
JJIEMEHTa-HEMETAJIJIa Ha
OCHOBAHMH €ro
MOJIOXKEHHUS B
[Tepuonnueckoit
cucteme /.M.
Meunneneesa.

04.09.24

bu6mmoreka LIOK https://m.edsoo.ru/00adb6b6

XapakTepucTuka
XUMHYECKOTO 3JIEMEHTA
10 KHUCJIOTHO-
OCHOBHBIM CBOMCTBaM
o0pa3zyeMbIxX
COEIMHEHUH.

10.09.24

bubmuoreka [JOK
https://m.edsoo.ru/00ae1156

AMdoTepHbIe OKCUIBI U
THUIPOKCUBI

11.09.24

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1156

[lepuonueckuii 3aK0H

15.09.24

bubnmuoteka I{OK https://m.edsoo.ru/00adb7e2



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

u Ilepuonnueckas
CUCTEMAa XUMHUYECKUX
anemenTtoB JI.W.
Menneneena .

XuMuyeckas
OpraHu3anus IPUPOJIbL.

18.09.24

bubnuoteka [JOK https://m.edsoo.ru/00adbac6

XUMUYECKUE PEAKIINH.
Knaccuduxarus
XUMHUYECKUX PEeaKIHil
10 Pa3JIMYHbIM
MpU3HaKaM

24.09.24

Bubnunoteka LLOK https://m.edsoo.ru/00ae1156

CKOpPOCTh XMMHUYECKOM
peaxIuu.

25.09.24

bubnuoteka [{OK https://m.edsoo.ru/00adbcb0

Karanus.
Kartanuzatopsl.

01.10.24

bu6moreka [IOK
https://m.edsoo.ru/00ae1156

10

KontponbHas padota
Nel mo teme
«IToBTOpEHUE 1
yriyOJieHue 3HAaHU’
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kiaccay

02.10.24

bu6mmoreka IIOK https://m.edsoo.ru/00adbe9a

11

Bex menHbIi,
OpOH30BBIH, )KEJIC3HBIM.

08.10.24

bu6mmoreka LIOK https://m.edsoo.ru/00adc28c

12

IlonoskeHne MeTalJIOB B
MEePUOINYECKOM
CHCTEeME XMMHYCCKHUX
anemenToB /..
Menneneesa u
0COOEHHOCTH CTPOEHHUS
HUX aTOMOB.

09.10.24

bubmuoteka I{OK https://m.edsoo.ru/0O0adcade

13

duznueckue cBoiicTBa
METaJIOB.

15.10.24

bubmuoteka [{OK https://m.edsoo.ru/00adcd68

14

CriaBel.

16.10.24

bubmuoreka I{OK https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XUMHNYECKUE CBOUCTBA

15 1 22.10.24 bubnnoreka LOK https://m.edsoo.ru/00add5d8
METaJIIOB.
16 | IToxyueHne MeTaJLIOB. 1 23.10.24 bubnuoreka [{OK https://m.edsoo.ru/00add8b2
17 | Koppo3usmMeTauios. 1 05.11.24 bubnuoreka [{OK https://m.edsoo.ru/00add9d4
1g | OOwas xapaxtepuctuka 06.11.24 Bu6miorexa LIOK https:/m.edsoo.ru/00addd12
IIEJIOYHBIX METAJIJIOB.
bepwmmii, marauii u
19 | meno4HO3eMEeIIbHbBIC 1 12.11.24 bu6mmoreka LIOK https://m.edsoo.ru/00addbfa
METaJLIbI.
XuMHYECKHEe CBOMCTBA
20 | menoyHo3eMeabHbIX 1 13.11.24 E&Iggl;llﬁzlfjiﬁ)(.)r}lf/o%el 156
METaJIIOB.
21 A“HRU)MHHHH’ ero 1 19.11.24 bu6mmoreka [IOK https://m.edsoo.ru/00addecO
CBOJCTBA.
CoennHeHns bu6moreka [IOK
22 ATIOMUHUSL. 1 20.11.24 https://m.edsoo.ru/00ae1156
Kemeso, ero
23 | ¢usnueckue u 1 26.11.24 bubnuoteka [{OK https://m.edsoo.ru/00addfe2
XUMHUYECKHE CBOMCTBA.
I'enernueckue psbl
24 | xene3a (II) u xenesa 1 27.11.24 bubnuoteka I{OK https://m.edsoo.ru/00ade104
(1.
[IpakTrueckas padoTa
Nel «OcymectBiienne
25 | neno4ky XMMHUYECKUX 1 03.12.24 bu6mmoreka LIOK https://m.edsoo.ru/00ade64a
npeBpaieHuin. Uuctpy
ktax Th.
[IpakTueckas pabota
Ne2 «Ilomyuenue u
26 | cBOMCTBA COCTMHCHUI 1 04.12.24 bubmuoreka [{OK https://m.edsoo.ru/00ade64a

MetamioB». MHCTpyKTa
x Th.



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

27

[TpakTuyeckas pabora
Ne3
«DKCIIepUMEHTAIbHbIE
3a7a4uu 110
pacro3HaBaHMIO U
MOJTyYECHUIO
COCIMHEHUN
MetauoByHCTpyKTax
Tb.

10.12.24

bubnuoteka [{OK https://m.edsoo.ru/00ade802

28

O60061menre maTepuana
Y TIOJITOTOBKA K
KOHTpPOJIbHOM padoTe
1o Teme «MeTtasisD.

11.12.24

bubmmoreka [{OK
https://m.edsoo.ru/00ae1156

29

KounTtponsHas pabota
Nel o Teme
«MeTamiby.

17.12.24

bu6moreka [IOK
https://m.edsoo.ru/00ae1156

30

OO6mras xapakTepucTuka
HEMETaJIOB.
HemeTtannsl: aTombl 1
MPOCTHIC BEIECTBA.
Kucnopon, o30H,
BO3JIYX.

18.12.24

bu6mmoreka IIOK https://m.edsoo.ru/00adea28

31

Hewmerann: Bogopo.

24.12.24

bu6moreka LIOK https://m.edsoo.ru/00adec8a

32

Boga, 3HaueHue Boapl B
’KH3HHU YeI0BEKA.

25.12.24

bubmuoteka I{OK https://m.edsoo.ru/00adec8a

33

OO1as xapakTepuCcTUKa
raJIOr€HOB.

I"anmorens! — npocTeie
BelecTsa. [IoBTOpHBIM
nHcTpykrax Th

14.01.25

bubmuoteka I{OK https://m.edsoo.ru/00adeea6

34

CoenuHeHnsa
raJIOr€HOB.

15.01.25

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1156

35

[Tony4eHue rajJoreHos.

21.01.25

bubnuoreka I{OK https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

buoigornueckoe

3 | SHAUCHHE M 92,0125 bubmmoreka [{OK
NPUMCHEHHE TaIOTCHOB R https://m.edsoo.ru/00ae1156
U X COCJTMHEHUM.
Kucnopon, ceoiicta,

37 | nmomydenue u 28.01.25 bubmoreka LIOK https://m.edsoo.ru/00adf180
MIPUMCHCHHE.
Cepa, cBoiicTBa,

38 | mosyudeHue, 29.01.25 bubnuoreka [{OK https://m.edsoo.ru/00adf306
MIPUMCHCHHE.

39 | CoenHECHMSI CEPBI. 04.02.25 bubnmoreka [{OK https://m.edsoo.ru/00adf518
Cepnas kuciora u eé bubnuorexa [JOK

40 COJIH. 05.02.25 https://m.edsoo.ru/00ae1156
[IpakTueckas pabota
Ne4 mo

41 | reme«lloarpynna 11.02.25 bubnmuoteka [{OK https://m.edsoo.ru/00adf68a
kucioposa». Mluctpykra
x Th.

42 | A30T 1 ero CBOMCTBA. 12.02.25 bu6moreka IIOK https://m.edsoo.ru/00adfc20

43 AanmaK uero 18.02.25 bu6mmoreka LIOK https://m.edsoo.ru/00adfd9c
CBOMCTBA.

44 COHUH AMMOTIHA, 11X 19.02.25 bubnmuoteka [{OK https://m.edsoo.ru/00adfebe
CBOMCTBA.

45 Kucnopomsie 25.02.25 bu6mmoreka LIOK https://m.edsoo.ru/00ae006¢
COCIMHCHMS a30Ta.
A3OTHas KUCJIO0Ta, €€

. ’ bubmuoreka [JOK

46 cooneTBa. Coum 26.02.25 https://m.edsoo.ru/00ae1156
a30THOW KHUCJIOTHI.

47 Pocgop, ero 04.03.25 bubmuoreka [{OK https://m.edsoo.ru/00ae027e
COEJTMHEHMUSI.

48 buonoruueckoe 05.03.95 bubmuoreka [JOK

3HayeHue pocgopa. Ero

https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

IIPUMEHEHHUE.

49

Yraepon, ero
¢busnveckue u
XUMHYECKHE CBOMCTBA.

11.03.25

bubnuoteka [{OK https://m.edsoo.ru/00ae054e

50

Kucnoponusie
COEJIMHEHUS Yriepoa-
OKCHIBI.

12.03.25

bubnuoteka L{OK https://m.edsoo.ru/00ae080a

51

VYronpHasg KUcioTa U eé
COJIH.

18.03.25

bubnuoteka [{OK https://m.edsoo.ru/00ae0bf2

52

[IpakTnueckas pabora
Ne5 Pemenue
AKCTIEPUMEHTAIBHBIX
3aJ1a4 1o TeMam
«[Toarpynmel azora u
yriepoaa». MTHCTpyKTax
Tb.

19.03.25

bu6moreka [IOK
https://m.edsoo.ru/00ae1156

53

Kpewmuuii u ero
COEJIMHEHMUSI.

01.04.25

bu6mmoreka LIOK https://m.edsoo.ru/00ae0el8

54

CunukaTtHas
MTPOMBIIIIICHHOCTD.

02.04.25

bu6mmoreka IIOK https://m.edsoo.ru/00ae103e

55

[IpakTnueckas pabota
No6 "Ilonyuenue,
cobupanue u
pacro3HaBaHUE
ra3oB".Muctpykrax Th.

08.04.25

bu6mmoreka LIOK https://m.edsoo.ru/00ael156

56

O06006111eHNE U
IIOJITOTOBKA K
KOHTPOJIbHOI paboTe
o

TeMe «HeMeTamin».

09.04.25

bubmuoreka [JOK
https://m.edsoo.ru/00ae1156

57

KonTtponsHas padorta
No2 o TeMe
«HemeTamiey.

15.04.25

bubmuoreka I{OK https://m.edsoo.ru/00ae1278



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

58

IIepuonnueckas
cucrema JI.1.
MenpeneeBa u
CTpOEHHUE aToma

16.04.25

bu6mmoreka LIOK https://m.edsoo.ru/00ael4b2

59

DNEeKTPOOTPUIIATEIIEHOC
Tb. CTEneHb

okucnenus. CtpoeHue
BEIIIECTBA.

22.04.25

bubnuoteka [{OK https://m.edsoo.ru/00ael4b2

60

Knaccuduxarus
XUMHAYECKUX PEaKIHil

23.04.25

bubnuoteka [{OK https://m.edsoo.ru/00ael5e8

61

CKopoCTh XUMHUYECKOM
peaxIuu

29.04.25

bubnuoteka [{OK https://m.edsoo.ru/00ael5e8

62

Jucconmarnyst
DJIEKTPOJIUTOB B
BOJHBIX paCcTBOpax.
HNonnsie ypaBHEHUS
peaKIui.

30.04.25

Bubnunoteka LIOK https://m.edsoo.ru/00ael15e8

63

OKHCIIUTEILHO-
BOCCTAaHOBUTEIbHEIE
peaKIuu.

06.05.25

bu6mmoreka IIOK https://m.edsoo.ru/00ae1886

64

Heoprannueckue
BEIECTBA, UX

HOMEHKJIaTypa 1
Kyaccuukanus.

07.05.25

bu6mmoreka LIOK https://m.edsoo.ru/00aelae8

65

XapakTepHbIe
XUMHUYECKUE CBOMCTBA
HEOPraHUYECKUX
BEILIECTB.

13.05.25

bubnuoteka [{OK https://m.edsoo.ru/00aelc64

66

IToaroroska k
UTOTOBOM KOHTPOJIBHOU
paboTe 3a Kypc
«XuMmus. 9 knacey

14.05.25

bubmuoreka I{OK https://m.edsoo.ru/00aelc64

67

Hroropas KOHTPOJIbHAasA

20.05.25

bubnuoreka I{OK https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

paboTa 3a Kypc
«Xumus. 9 knace»

XHAMHUYECKOE
3arpsi3HeHue
OKpYyKarolencpeapl
Ponp xumuu B perieHnn
9KOJIOTMUECKUX
npooieM

68

21.05.25

bubnuoteka [{OK https://m.edsoo.ru/00ae35e6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00ae35e6




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUYUEBHBIE MATEPUAJBI 1151 YUEHUKA

Xumus. 8 kiacc: yue0. s obmeoopaszoBarenbHbix yupexaeHui / O.C.
IMabpuensH. - 3-e uzn., crpeorur. - M.: [Ipoda, 2022. - 286 c.
Xumus. 9 kiacc: yue0. s obmeoopaszoBarenbubix yupexaeHui / O.C.
I"abpuensH. - 3-e uzn., crpeorur. - M.: [Ipoda, 2022. - 288 c.

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

1. 'abpuensu O. C., Bockoboinukosa H. I1., SmykoBa A. B. HactonbHas kHura
yuurtens. Xumusd. 8 kii.: Meroaudeckoe nocodue. - M.: IIpoda, 2021.

2. Tabpuensu O. C., AmyxoBa A. B. Terpaap a1 1a00paTOPHBIX OIMBITOB U
npaktuiyeckux pador. 8 ki. K yuebnuky O. C. 'abpuensna «Xumus. 8 kinaceyn. M.:
Hpoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueOnuky O. C. 'abpuensina
«Xumusy. 8 knacce / O. C. I'abpuensn. — M. : JIpoda, 2021. — 109.

4. T'abpuensiH, O. C. Metonuueckoe nocobue k yueonuky O. C. 'abpuensina
«Xumusy. 9 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHosiorudeckre kaptel K yaueonuky O. C. 'aGpuensna «Xumus. 8
Kiacey : Merogudeckoe nocooue / JI. . Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHoyiorudeckue kapTel K yueonuky O. C. I'abpuensna «Xumus. 9
Kjacey : Mmeroaudeckoe rnocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumusi. 8 ki1.: KonTponbHbie U mpoBepoyHbie padboThl Kk yueoHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u
ap. - M.: [Ipoda, 2022.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

http://www.chemnet.ru I'azera « Xumus» u caliT s yaurens «51 uay Ha ypox
XUMUH

http://him.1september.ru Enunas xomnexuus LIOP: [IpeameTHas KoyuieKIus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcnepuMeHThl: xumus. Komnekius Poccuiickoro o6mieo0pa3oBaTebHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii
http://wwwalhimik.ru Beepoccuiickas omumIiama IKOJIEHUKOB TT0 XUMHUHU
http://chem.rusolymp.ru Opraamdeckast XUMHS: SJICKTPOHHBIA YISOHUK IS
CpEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: 3JICKTPOHHBIA YICOHUK
http://wwwhemi.nsu.ru OTKpBITHII KOJUTSIK: XUMHUS



http://www.chemistry.ru luctaniimonsast OJIUMITHAIA 110 XUMUU:
TEJIEKOMMYHHUKAIIMOHHBIA 00pa30BaTeNbHbINA IPOEKT
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