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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMuM Ha YpOBHE OCHOBHOT'O 0011ero 00pa30BaHus COCTABIEHA
Ha OCHOBE TpeOOBaHMI K pe3yslbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTesbHOU
MIpOrpaMMbl OCHOBHOTO o0uiero odpaszoBanus, npeacrtasieHHsix B @I'OC OO0, a
TaKk’kK€ Ha OCHOBe (enepanbHO paboyed MHporpaMMbl BOCHUTAHUS M C Y4ETOM
KOHLEMIMK MpenojaBaHusi ydyeOHOro mnpeaMera «XuMmus» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma mo xumMuu Aa€T MOpEACTaBICHUE O LEsAX, OOIllel crpaTeruu
oOy4deHHMsl, BOCIUTaHUS U Pa3BUTUA 00yYalOUIMXCS CPEJCTBAMHU YYEOHOIro MpeIMeTa,
YCTaHABIMBAET  00s3aTeIbHOE  MPEJAMETHOE  COJEepKaHHe, IMpeaycCMaTpuBaeT
pacnpeziefieHue ero Mo KijaccaM M CTPYKTYpUpOBaHHME IO pasjiesiaM M TeMaM
OporpaMMbl MO  XMMHH, OIpEAENseT KOJUYECTBEHHbIE U  KAaueCTBEHHbIE
XapaKTepUCTUKHU COJAEPKaHUS, PEKOMEHIYEeMYIO0 IOCIEI0BATEIbHOCTh H3yUYEHUs
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€, JOTUKUA y4eOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4arolUXcs, OINpEAeNsieT BO3MOKHOCTHU
npeaMera Ui peanu3aluud  TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, a TaKkKe
TpeGoBaHMI K pe3yjbTaTaM 00y4eHHs XMMHUH Ha YPOBHE LieJIel 3ydeHus IpeaMeTa u
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEJIBHOM JEATENBHOCTH OOYyYarolerocss Mo
OCBOEHHIO YUYEOHOI'O COJIEPKaHUSI.

3HaHWE XHUMHUH CIYXXHT OCHOBOM i (OPMHUPOBAaHHS MHUPOBO33PEHUS
00yy4arouerocsi, €ro NpeCTaBICHUN 0 MaTEpUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEH MpeICTaBICHHs O B3aUMONPEBPAILEHUAX SHEPTUU U
00 DSBOJIOIMU BEHIECTB B NPHUPOJE, O MYyTIX pelieHdus TI00albHBIX ITPoOIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, IHEPreTUUYECKOW, MHUILECBOU U
HKOJIOTHYECKOMN 6€30IacHOCTH, MPOOIIEM 3/1paBOOXPAaHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEH I CaMOPa3BUTHS U (POPMUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 0011el 1 PyHKINOHATIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHUE MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEH
OoOyyaroUuIuxcs, HaBBIKOB HMX  CaMOCTOSATENBHOM  y4eOHOW  JIeATEIbHOCTH,
OKCIIEPUMEHTAIBHBIX M  HCCIEAOBATEIbCKUX YMEHHMH, HEOOXOJMMBIX Kak B
MOBCETHEBHOM JKU3HHU, TaK U B MPO(PECCHOHATBHON 1eATEIbHOCTH;

3HAKOMHUT CO CHEHM(PUKON HAYYHOTO MBILUICHMS, 3aKJIaJblBAE€T OCHOBBI
LEJOCTHOTO B3IVIS/1a HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroIINUXCS;

CIocoOCTBYeT (DOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K MPUPOJAE, K YEIOBEKY, BHOCUT CBOW BKJIaJl B 3KOJOTMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.



JlanHble HampaBieHUST B OOYYEHHMM XHUMHH OOECHeUYMBAIOTCA CIEeLUPUKON
colepkaHusi ~ y4eOHOro  mpeaMera,  KOTOPbIM  SIBIsIETCA  NEAaroru4yecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKHM XMMHUU Ha OIpPEAENIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIUMUCS CHUCTEMBbI TEPBOHAYAIBHBIX TOHSATUNA XHMHUHU, OCHOB
HEOPraHUYECKOM XMMHU U HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX MOHSITUN OPTaHUYECKOU
XUMUHU.

Crpyktypa cojaepkaHusl TpOrpaMMbl O XUMHUHM C(HOPMHpPOBaHAa Ha OCHOBE
CUCTEMHOIro mnoaxona K €€ mn3ydeHuto. ColepaHuE€ CKIIAJIbIBAETCS U3 CUCTEMBI
MNOHATHI O XMUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBbI MOHATUH O XUMHYECKOU
peakiuu. OO0e 93TU  CUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl 1O MPUHIUIY
MOCJIEIOBATENIBHOTO PA3BUTHSl 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEJICTABICHUMN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYE€HHUS O CTPOCHUHU aTOMa U XMMUUYECKOMN CBSI3H;

— IpeJICTaBICHUMN 00 MEKTPOIUTUUECKON AUCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHUS  PAcCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKH
MOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K JAPYrOMY, BBITIOJHSAS (YHKIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHSI U BO3MOYKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U IMOIYYEHHUS H3y4aeMbIX
BEILIECTB.

OcBoeHHe  mporpaMMbl IO  XUMHH  CIOCOOCTBYyeT  (pOpMHUPOBAHHUIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTaBJIAIOIICH HAYYHOM KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJIbI, [IEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHHUIO M METOJaM
NO3HaHMs B Hayke. M3yueHne XuMHUH NPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHee
M3YYEHHBIX YU€OHBIX TpeaMeToB: «Okpyxatomuii Mupy, «buomorus. 5—7 kiacce» u
«®Dusnka. 7 K1acey.

[Tpu u3yyeHnn XUMUU MPOUCXOAUT HOPMUPOBAHNE 3HAHUN OCHOB XUMHUUYECKOU
HAayKd KakK 00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTHYECKOU IEATEITHHOCTU
YelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3ajgada y4eOHOTO
MpeaIMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUA — BaKHEHIITUX
($akToOB, MOHATHI, 3aKOHOB W TEOPETUYECCKUX IMOJOKEHUHU, TOCTYIMHBIX 0000IIEHUH
MHPOBO33PEHUYECKOT0 XapaKTepa, A3blka HAyKH, B MPUOOIIECHUU K HAYYHBIM METOIaM
MO3HAHUS TPU U3YYCHUHW BEIIECTB W XUMHUYECKUX pEeakiuii, B (OPMHUPOBAHUU U
Pa3BUTHH TO3HABATEIBHBIX YMEHUN U WX MPUMEHEHHH B Y4eOHO-TI0O3HABATEIHLHON U
y4eOHO-HMCCIIEIOBATENbCKOM  JESTEIbBHOCTH, OCBOGHHMM IpaBWil  0O€30MacCHOI0
oOpallieHusl ¢ BEIIECTBAMU B MTOBCETHEBHOM KU3HHU.



[Ipy u3yyeHMH XMMHHM Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKUe IEeH, KaK:

— ¢opMupoOBaHHE HMHTEJUICEKTYaJIbHO pPAa3BUTONW JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHPHOMY MPHHATHIO pPEIICHUM,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM KH3HHU;

— HampaBJICHHOCTh 00yYEHHUsI HA CUCTEMAaTHUECKOE MPUOOIIEHIE 00yJatOITIXCs
K CaMOCTOSITENIbHOW TO3HABATENHLHOW JEATEIbHOCTH, HAYYHBIM METOJaM TO3HAHMSA,
(GOPMUPYIOIIIM MOTHUBAIMIO U Pa3BUTHE CITIOCOOHOCTEH K XUMUMU;

— obecrnieyeHue yCIOBHHM, CIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYarOIIUMUCS
OTBITa Pa3HOOOPA3HON JEATENBHOCTH, TO3HAHHWS W CAMOIO3HAHWS, KIIOYEBBIX
HaBBIKOB (KITIOYEBBIX KOMIICTCHIIWN), WMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (¢dopmupoBanue o0meld (QyHKIMOHANBHONH W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHUCJIC YMEHUI OOBSCHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa, UCTIOJIL3YS 3HAHMS U OTIBIT, TTOJIyYCHHBIC ITPU N3YYCHUH XUMHH, IIPUMCHSITh HX
NpY pemeHUH mpoOJIeM B IIOBCEAHEBHOW KU3HU U TPYTOBOU e TEILHOCTH;

— ¢dopMHpoOBaHUE Yy 00YYAIONTUXCS TYMAHUCTUYCCKUX OTHOIICHHMA, ITOHUMAaHUS
[ICHHOCTH XWMHYECKUX 3HAHWU JJIS1 BBIPAOOTKH DKOJIOTHYECKHU I1eJeco00pa3Horo
NOBe/IeHHsI B OBITY U TPYAOBOM JESITEIILHOCTH B IIEJIIX COXPAHEHUS CBOETO 3/10POBBS
Y OKPYKaroIIEH IPUPOJHOU CPELBIL;

— pa3BUTHE MOTHBAallMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHUS O0IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY TTPOG IS U HAMPABICHHOCTH JAJIbHEUIIIETO 00yUYeHHs.

MECTO INPEJJMETA B YYEBHOM IIVTAHE
OO61iee YKCIIO YacoB, OTBEEHHBIX JIUISI M3YUYCHHS XMMHHM Ha YPOBHE OCHOBHOTO
ob1mrero oopa3oBaHusi, coctaBiseT 136 gacoB: B 8 kiracce — 68 yacoB (2 yaca B HEJICIIO),
B 9 kitacce — 68 4acoB (2 yaca B HEJIENIO).

INJIAHUPYEMBIE ObPA30BATEJIBHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3yJIbTATHI:

JIndHOCTHBIE PE3yNbTaThl OCBOCHHS MPOTPaMMBbl  OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTHTAIOTCS B XOA€¢ OOyYeHHS XUMUU B EIUHCTBE YYeOHOU U
BOCITUTATEIPHON JIESITEIBHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCHUCKUMU
COIMOKYJIBTYPHBIMH W JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TIPUHSATHIMH B
oOIecTBe TpaBWIAMH HW HOPMaMU TIOBEJACHUS U CIOCOOCTBYIOT TIpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIUATTU3AINH 00yUYatOIIUXCSl.



JInuHOCTHBIE  pPE3YJIbTAThI OTPaXXAaIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIINI U pacIIMPEHUE
OTbITa JIEATEIIBHOCTH Ha €€ OCHOBE, B TOM YKCJI€ B YaCTH:

— NATPUOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOT'O OTHOIIEHHUS K OTE€UECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJIE[IUI0, TOHMMAaHUs 3HAYCHUS XUMHUYECKOM HAayKM B IKU3HHU
COBPEMEHHOI'0 O0O0IIEeCTBa, CIOCOOHOCTH BIAJAECTh JOCTOBEPHOW HHPoOpmMaiuen o
MEePEIOBbIX JOCTHXKCHUSIX U OTKPBITUSIX MHPOBOM U OTEUECTBEHHOM XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

— rPa’>KIaHCKOr0 BOCIMTAHUS:

NpEACTaBICHUS O COLUMAIBHBIX HOPMaxX M TMpaBWIaX MEXKIUNYHOCTHBIX
OTHOIIIEHUH B KOJUICKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, yueOHO- UCCIIeIOBATEILCKOM, TROPUECKOM U IPYTrUX BUJIaX JIESITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOMU ACATEILHOCTH MPU BHITIOTHEHUU YUCOHBIX,
MO3HABATEILHBIX 3aJlay, BBIMOJHEHUH XUMHUUYECKUX OKCICPUMEHTOB, CO3JaHUU
y4eOHBIX TIPOCKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHWIO U B3aUMOIIOMOIIIH B TIPOIIECCE
ATOW y4eOHOU JeATeTbHOCTHU, TOTOBHOCTH OIIEHUBATh CBOE IMOBEICHHE U MOCTYIKH
CBOUX TOBApHIIEH C MO3UIIMNA HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS
NOCJIEICTBUH MTOCTYIIKOB;

- HEHHOCTH HAYYHOI 0 O3HAHMSA:

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BELIECTBE U XUMUUYECKOW peakuuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIIOLIME OCHOBY
JUTSE TIOHUMAHUSI CYIIHOCTH HayYHOU KapTHHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MIPUPOJIbI, B3AUMOCBA3SX YEJIOBEKA C PUPOJIHON Cpeoil,
O pOJIM XMMHH B NTO3HAHUU ATUX 3aKOHOMEPHOCTEN;

N03HABATEIbHbIE MOTHBBI, HAlPABJICHHBIE HAa MOJIYYEHUE HOBBIX 3HAHUN MO
XUMHUH, HEOOXOAUMBIE IS OOBSCHEHHMS HAONIOJAEeMBIX IIPOIECCOB U SBIICHHM,
MO3HABATEIbHON, WH(MOPMAIMOHHON W YHTATENbCKOW KyIbTYpbl, B TOM YHCIIC
HABBIKOB CAMOCTOSITEILHOM pabOTHI C y4eOHBIMU TEKCTaMU, CITPABOYHOM JTUTEPATYPOH,
JTOCTYITHBIMHU TEXHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYeHHI0O M TIO3HAHMIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00Opa30BaHUIO, MPOCKTHON U MCCIEA0BATENBCKON IEITeTbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAMPABICHHOCTU U YPOBHS 00yUEHHUS B JadbHEHIIEM;

- (popMupoBaHus KyJbTYypPbI 310POBbS:

OCO3HAHHUE IEHHOCTH KU3HHU, OTBETCTBEHHOI'0 OTHOILIEHUSI K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3J0pOBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJIEACTBUUA UM HEMPUATHE
BpEIHBIX  MpUBbIYEK  (yHmoTpeOJeHUs  ajJKorolyii, HApKOTUKOB, KYypEHHs),
HEO00X0UMOCTHU COOJIIOICHUS MPaBUII 0€30MACHOCTH MpH OOpaAIEHUH C XUMUUYECKUMHU
BEIlIECTBAMU B OBITY U pealIbHOU KU3HU;



- TPYAOBOI'0 BOCIIMTAHUSA:

MHTEPEC K MPAKTHUYECKOMY U3YUYEHHIO NMpodeccuil U Tpyaa pa3iImyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XMMUHU, OCO3HAHHBIA BBIOOP MHIWBUIYAIbHOU
TPACKTOPUU MPOAOKEHUSI 00pa30BaHUs € YYETOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XUMHUH, OOUIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEW, YCIEIIHOMN
npo(ecCHOHaNbHON EeATETbHOCTH U PAa3BUTUS HEOOXOJIHUMBIX YMEHUH, TOTOBHOCTD
aJlalTUPOBATHCS B IPO(ECCUOHATIBHON CPEIE;

- IKOJIOTHYeCKOr0 BOCIIUTAHUSA:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOAE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAaHUS, IOHMMAaHHE IIEHHOCTH 3J0pOBOTO U
Oe3omacHOro o0Opa3a KHU3HH, OTBETCTBEHHOE OTHOLIEHME K COOCTBEHHOMY
(pu3nyecKoMy U ICUXUYECKOMY 3/J0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOIEHNUS TPaBUII
0e30macHOr0 TOBEACHHS MpH paboTe € BEIIeCTBAMHM, a TaKXe B CHUTyalUsiX,
YTPOKAIOIIUX 3I0POBBIO U JKU3HU JIIO/IEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MMOJy4aeMble NMPU WU3YYCHHH XUMUHU, IS
pElIeHHs 3a]iay, CBSI3aHHBIX C OKPY’KaIoOIIeW MPUPOJIHON CpelloH, AJisi MOBBIIICHUS
YPOBHSI ~ SKOJOTUYECKOM  KYJIBTYpbl, OCO3HAHMS  TJOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M NyTeW HX pelIeHHs IOCPEJCTBOM METOJI0B XHMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHMUSI PYKOBOJCTBOBATHCS MM B IIO3HABATEIbHOM,
KOMMYHUKAaTHUBHOM M COLUAJIBHOMN MPAKTHKE.

MertanpeaMeTHble pe3yJibTaThl:

B cocraBe MertanpeniMeTHBIX pPE3yJbTAaTOB BBIACIAIOT 3HAUYUMBIE IS
(opMupoBaHUS MUPOBO33pEHUs OOLICHAYYHbIE MOHATHS (3aKOH, T€OpHUs, MPUHIUII,
TUIoTe3a, (PaKT, cucTeMa, Mpolecc, IKCIEPUMEHT U IPYTOE. ), KOTOPbIE UCIIOIB3YIOTCS
B €CTECTBEHHO-HAyYHBIX yUE€OHBIX IIPEMETAX U MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX
npeaMeToB (OpPMUPOBATH MPEJCTABICHUE O LIEJIOCTHOW HAaydyHON KapTHHE MUDA, U
yYHHUBEpCalbHble  y4yeOHble JeWcTBUS  (IIO3HABaTeNIbHbIE, KOMMYHHKAaTHBHBIE,
peryisTUBHbBIE), KOTOpble oOecreyuBarOT  (HOPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOM JESITEIbHOCTH.

Ilo3HaBaTe/IbHbIC YHUBEpPCAJbHbIE Y4eOHbIe JeiiCTBUS

- 0a3oBbIe JIOTHYECKHE JeiiCTBHUS:

YMEHHS HCIIOIb30BaTh NPHUEMBI JIOTMUECKOTO MBIIUIEHUS IPH OCBOCHHH
3HAHMM: pPaCKpbIBATh CMBICI XUMUYECKHX MOHATHHA (BBLACIATH MX XapaKTEpHbIE
IIPU3HAKH, YCTAHABJIMBATH B3aWMOCBSA3b C JPYIMMH IOHSATUSMH), HCIIOIB30BATh
MOHATUS 111 OOBSCHEHUS OTACNbHBIX (PAKTOB U SIBJICHHM, BHIOUpATh OCHOBAHUS U
KpUTEpUHU I KJIacCU(UKALUKM XUMHUYECKHX BEUIECTB M XHMHUYECKUX pEaKIuH,
YCTaHaBIMBAaTh MPUYMHHO-CIECTBEHHBIE CBSI3M MEXAY OOBEKTaMH HW3Yy4YEeHUS,



CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHUBHBIC, NEIYKTUBHBIC, MO AHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TMPUMEHSITh B TIpolleCCe TO3HAHUS TOHATHS (MPEIMETHbIE U
METanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIHN, UCIOIb3YyEeMbI€ B XHMHH,
peoOpa3oBbIBATH IIUPOKO MPUMEHSIEMbIE B XUMHHM MOJICIbHbBIE MPEICTABICHUS —
XUMUYECKUI 3HaK (CUMBOJ DJJIEMEHTa), XuMuueckas ¢GopMmylla U ypaBHEHUE
XUMUYECKOU Peakiuu — P pelieHn: yueOHO-TI03HaBaTEIbHBIX 33/1a4, C YYETOM dTUX
MOJIEIBHBIX TIPEACTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIECTB U XUMUYECKUX PEAKIUM, BBISIBISATH
o0IIMe 3aKOHOMEPHOCTH, TPUYUHHO-CJICACTBEHHbIE CBS3M U TPOTHBOPEUUS] B
U3y4aeMbIX Mpolieccax U SBICHUSX.

- 0a3oBble HCCJIeI0BATEIbCKHE TeHCTBUS:

YMEHHE UCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCHl B KAaueCTBE HHCTPYMEHTA
MO3HAHMS, a TAKXKE€ B KAU€CTBE OCHOBBI JIJII (POPMHUPOBAHUS THUIIOTE3HI MO MPOBEPKE
IPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

npuoOpeTeHne OmbITa M0 IJIAHUPOBAHUIO, OPraHU3allUd W TPOBEICHUIO
YUYEHUYECKUX OJKCIEPUMEHTOB, yMEHHME HaOmoAaTh 3a XOAOM Ipoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €ro pe3yibTaT, (GopmynupoBaTh 000OIICHUS U
BBIBOJBI 110 PE3YJbTAaTaM MPOBEIEHHOTO OMBITA, UCCIIEIOBAHMS, COCTABIATh OTYET O
poJieIaHHON pabdoTe.

— padora ¢ unopmanueii:

yMEHHE BbIOMpATh, aHATU3UPOBATH U HMHTEPIPETHUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BHJIOB M ()OPM MPEACTABICHHS, MOJIYyYaeMYI0 U3 PAa3HBIX HCTOYHUKOB
(Hay4yHO-TIOMyJIIpHAs JINTEpaTypa XUMUUYECKOTO COJIEP KaHMsl, CIIPABOYHBIE MTOCOOUS,
pecypebl IHTEpHETA), KPUTUYECKHA OLIEHUBATH MPOTUBOPEUYHBYIO U HEJOCTOBEPHYIO
uH(dOpMaIHIo;

YMEHHE TMPUMEHSTHh Pa3IW4YHbIE METOAbl M 3aMpOChl MPH TMOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX JJIS BBITOJHEHUS
y4eOHBIX M TO3HABATENBHBIX 3a]lad ONPEeIEHHOr0 TUIA, MPUOOPETEHUE OIbITa B
0o0JaCTH  WCTONB30BaHUA  WH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUIA,
OBJIQJICHUE KYJIbTYpPOM aKTUBHOTO HCIIOJIb30BaHUSI PA3JIMUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO BHIOMPATh ONTUMAJIBbHYIO (HOpPMY MpeCcTaBiIeHUS HHPOPMAIMA U
WJUTIOCTPUPOBATH PelllaeMble 3aa4l HECIOKHBIMU CXEMaMHU, IuarpaMMaMu, IpyTUMH
dbopmamu rpaduKu U UX KOMOMHAIIHSIMU;

YMEHUE HCMOJIb30BaTh M AaHalW3UpOBaTh B Ipolecce y4eOHOU W
MCCJIEI0OBATEILCKON NIEATETbHOCTH HWH(POPMAIMIO O BIUSHUW TMPOMBIIIICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSHUE OKPYKAIOLIEH MPUPOTHON CPEBI.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:



yYMEHHS 3aJ1aBaTh BOMPOCHI (B XOJ¢ Auaiora u (Win) TUCKYCCUU) MO CYIIECTBY
obcyxnaeMoit  Tembl, (GOPMYJIUPOBATH CBOU  MPEAJIOKEHUS  OTHOCHUTEIBHO
BBITIOJTHEHUS TIPEIOKEHHON 3a/1a49H;

YMEHHUS  TPEACTABIATH  MOJYYCHHBIC  pe3yJabTaThl  TO3HABaTEIHLHOM
JESATETHPHOCTH B YCTHBIX M MMUCBMEHHBIX TEKCTaX; JENIaTh MPE3CHTAINIO Pe3yIbTaTOB
BBITIOJTHEHUS XUMHMUYECKOTO JKCIepUMeHTa (71ab0opaTOpHOro OIbITa, JabOpaTOPHOM
PabOTHI M0 UCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOCKTA);

YMEHUS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIFHOW M HMCCIIEIOBATENILCKON ACSITENFHOCTH MPH PEIICHUH BO3HHUKAIOIINX
npo0JieM Ha OCHOBE y4€Ta OOIINX HHTEPECOB U COTIIACOBAHUS MO3ULINH (00CYKIeHuS,
OOMEH MHCHMSIMH, «MO3TOBBIC IITYPMBI», KOOPJWHAIIUS COBMECTHBIX JICHCTBUH,
oTpe/ieTIeHNe KPUTEPHEB 10 OLIEHKE KaueCTBa BBHIIOJIHEHHOW pabOThI U ApyTHE).

PeryisiTUBHBIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUA:

YMEHHE CaMOCTOSTEIIbHO ONpPENENATh IIeNId JIeATEIBHOCTH, TUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJMPOBATh M TpPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeNbHOCTh, BbIOMpaTh HaunbOosee 3(PEeKTUBHBIE CIOCOOBI pelIeHUs YYEOHBIX U
MO3HABATEIBHBIX 3a]a4, CaMOCTOSATEIBHO COCTABIATh WM KOPPEKTUPOBATH
IIPEJIJIO’KCHHBIN aJITOPUTM JCHCTBUI TIPH BBITOJTHCHHUH 3aaHUi C YIETOM MOTYICHUS
HOBBIX 3HAaHUUA 00 H3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEaKIUSAX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pe3yJibTaTa 3asBICHHON IIeJId, YMEHUE UCIOJb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, NPEJIaraéMble B yCIIOBUU 3aJIaHUN.

IIpeameTHble pe3yJibTaThI:

8 KUIIACC

B coctaBe mpeMeTHBIX pe3yIbTaTOB 10 OCBOCHUIO 0053aTEIILHOTO COJEPKaHNUA,
YCTaHOBJICHHOTO TaHHOM (heiepaibHOM padodel MporpaMMO, BBIICIISIOT: OCBOCHHBIC
o0ydJaroImuMuCs Hay4HbIe 3HaHUsI, YMEHHsSI U CITIOCOOBI ICUCTBUH, cICITU(DUIESCKUE IS
PEeIMETHON 00JaCTH «XHUMHUS», BUJIBI ACSITEIIbHOCTH 10 MOJYyYEHUIO HOBOT'O 3HAHUS,
€ro MHTEpIpeTalui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3UYHBIX yUEeOHBIX U
HOBBIX CUTYaIIHsIX.

K xonmy obyuenus B 8 kiacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

- PacKpBIBaTh CMBICII OCHOBHBIX XMMUUYECKHX MOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJTHOPOIHAS U
HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTEIbHAS aTOMHAas W MOJEKYJSpHas Macca,
KOJIMYECTBO BENIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBasl JOJs XUMHUYECKOTO
JJIEMEHTa B COCIWHEHWHW, MOJSPHBIA O0BEM, OKCHI, KHCJIOTa, OCHOBaHHWE, COJIb,
ANEKTPOOTPUTIATEITLHOCTD, CTETICHb  OKHCJICHHS,  XHMHYECKas  peakius,
KIaccu(UKaIusl peakiuii: PEeakiud COSAMHEHUS, PEaKIUd PasNIOKCHHs, PEaKIuu

3aMelIeHus, peakiiuu OOMeHa, 3K30- U Y3HAO0TEPMHUUECKUE PEAKIINH, TETII0BOU 3 ekt
;



peakiuu, 1Ipo aToMa, dJIEKTPOHHBIN CIION aToMa, aTOMHasi OpouTaib, paanyc aToma,
XUMHYECKAS CBSA3b, MOJISIPHASL M HEMOJISIPHASI KOBAJICHTHAS CBSA3b, MOHHAA CBSI3b, HOH,
KaTHOH, aHWOH, PacTBOP, MAccoBas JI0Jisl BelllecTBa (MPOLIEHTHAs KOHIEHTpalUs) B
pacTBope;

— WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TOHATHU U
MPUMEHSATH 3TU MTOHATHS MPU ONMCAHUM BEILIECTB U UX MPEBPAIICHUI;

— UCIIOJIB30BaTh XMMHYECKYIO CHMBOJIMKY JUIsl COCTaBJICHUS (HopMmyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUM;

— OTIPENICNIATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX,
CTEIEHb OKUCJICHUS JIEMEHTOB B OMHAPHBIX COCTMHEHUSAX, PUHA/IJICIKHOCTD BEIIECTB
K OIpeJeaHHOMY KJlacCy COeAuHEeHUN 1o QopMynam, BHUJI XHMHUYECKOW CBSI3H
(xoBaJIEeHTHAsI M MOHHAs) B HEOPTAHUYECKUX COCTUHEHUSIX;

— packpbiBaTh cMmbich Ilepmogumueckoro 3akona JI. WM. Menneneesa:
J€MOHCTPUPOBATh MOHUMAHUE MEPUOJIMYECKON 3aBUCHMOCTH CBOMCTB XUMHUUYECKHX
3JIEMEHTOB OT UX MOJ0XKeHUd B [leprnoauueckoii cucteme, 3aKOHOB COXPaHEHUS MACChI
BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO YYEHHUSI, 3aKOHa ABOTajpo;

— OMHUCBHIBATh M XapakTepu3oBaTh TabmuuHyro dopmy Ilepuogndeckoi
CUCTEMBbl XMMHUYECKUX AJIEMEHTOB: pa3NyaTh MOHATHUS «rjaBHas moArpynmna (A-
rpynna)» u «mnobounas mnoarpynna (b-rpynma)», Manbie W OOJBIIME TEPHOIBI,
COOTHOCHTH 0003HauYeHUs, KOTOpble UMeroTcs B Tabnuie «llepuoanueckas cucrtema
xuMuueckux aneMeHToB /J[. M. MenzaeneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMU
CTPOEHUSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsl sjapa, OO0IIee YHCIIO
AIEKTPOHOB U PACHPEACIICHUE UX 10 AIEKTPOHHBIM CJIOSIM);

- KJIaCCU(UIIUPOBATH XUMUYECKUE DTIEMEHTHI, HEOPTraHUUECKHE BEIIECTRA,
XUMUYECKHE peakiuu (10 YUCIy U COCTaBY YYacCTBYIOIIMX B PEaKUUU BEMIECTB, MO
TeroBomMy 3 dexry);

— XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBONCTBA BEIIECCTB
Pa3IMYHBIX KJIACCOB, ITOATBEPKAasi OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHU N
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

— IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TPOTEKAHWS XUMHUYECKUX MPEBPALICHUNA B pPa3JIMYHbIX
YCIOBUSIX;

— BBIYUCIIATh OTHOCHTEIBHYK) MOJIEKYJISIPHYIO H  MOJISIPHYIO MAacCChI
BEII[ECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO J3JIEMEHTa 1Mo (OpMyse COCIUHCHUS,
MACCOBYIO JIOJIO BEUIECTBA B PACTBOpPE, MNPOBOJAHWTH PACUYETHI 10 YPABHEHUIO
XUMHUYECKOW pEaKIUH;



- IIPUMEHSTH OCHOBHBIE OIIEPALIMM MBICIIUTEIBHON EATEIIBHOCTH — AHAJIN3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMATU3ALNIO, KIACCU(DUKAILIUIO, BBISIBICHUE
IIPUYMHHO--CJIEICTBEHHBIX CBS3€M — JUISl U3YUYEHUSI CBOWCTB BEIECTB U XUMHUUYECKUX
peakluid, €CTeCTBEHHO-HAay4YHbleé METOJbl TMO3HAHWS — HAONIOJEHHE, H3MEpPEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (peaJIbHbIA U MBICIICHHBIN );

- clenoBaTh  IIpaBUjaM  IIOJIb30BAHMS ~ XMUMHUYECKOM  IOCYyIOW U
nabopaTopHbIM 000PYJOBAaHMEM, a TaK)Ke MpaBWiIaM OOpalleHHsl C BEIeCTBAMHU B
COOTBETCTBHMH C MHCTPYKIUSAMU 110 BBIMOTHEHUIO TJAOOPATOPHBIX XMMHUUECKHUX OTIBITOB
O TOJYYEHUI0O U COOMpPAHMIO Ta3000pa3HbIX BeEIIECTB (BOJOPOAA M KHUCIOPOHA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MACCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATb M  INPOBOAUTH XUMHUYECKHUE DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIIOYEH M KUCIOT C MOMOIIbIO UHIUKATOPOB (JIAKMYC,
denondranenH, METUIOPAHX U IPYTHUE).

9 KIIACC

K koHiry oOydenust B 9 kiacce mpeaMeTHBbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

— pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHATUM: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHUOH, aHUOH, IPOCTOE BEIIECTBO, CIIOXKHOE
BEIIIECTBO, BAJICHTHOCTb, JICKTPOOTPUIIATEIbHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasI
peakIus, XUMHYeCKasl CBS3b, TEIUIOBOU 3((PEKT peakinu, MOJIb, MOJSPHBINA 00BEM,
pacTBOP, IECKTPOJIUTHI, HEATIEKTPOIUTHI, SICKTPOJIUTHIECKAS TUCCOLMAINS, PEAKIINT
MOHHOTO OOMEHa, KarajuM3aTop, XHUMHYECKOe paBHOBecHE, OOpaTUMbBIE H
HEOOpaTUMbIC PEAKIIUU, OKHCIHTEIHbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHA, OKHUCITUTEINb,
BOCCTAHOBHTEIIb, OKHCJICHHE M BOCCTAHOBJICHHE, aUIOTPONHs, aM(OTEpHOCTb,
XUMHUYECKass CBA3b (KOBAJEHTHAs, HWOHHAs, METAIMYecKas), KpucTauImdyecKas
peuéTka, KOppo3us METAILIOB, CIUIABbI, CKOPOCTh XUMUYECKOW pEaKIUu, IPEaeIbHO
nonyctuMast konuentpamnuda [1/IK BemecTsa;

- WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATHUH U
NPUMEHSTh 3TH MOHATHS MPU ONMHUCAHUM BEIIECTB U UX MTPEBPALLICHU;

- UCITOJIB30BaTh XHMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHHUS (HOpPMYII
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUM;

- ONPEICIISATh BAJICHTHOCTD M CTENIEHb OKUCICHUSI XUMHUYECKHUX 3JIEMEHTOB
B COCIMHECHUAX PA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCy COCIMHEHUU 1o (popmysiaMm, BUJ XUMHYECKOU CBI3M (KOBaJEHTHAs, MOHHAS,
METaJUIMYeCKasi) B HEOPraHWYECKUX COCAWHCHUSX, 3aps]l HMOHA MO XHUMHUYECKOMH



(dopMyIie, xapakTep cpeabl B BOAHBIX pacTBOpaX HEOPraHWUYECKUX COECIMHEHUU, TUI
KPUCTAJUIMYECKOUN PEIIETKN KOHKPETHOI'O BEILIECTBA,

- packpbiBaTh cmbica Ilepuommyeckoro 3akoHa J[. WM. MenpneneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAHUE: OINHUCHIBATh U XapaKTEepU30BaTh TaOIUUHYIO
dopmy Ilepuoanueckoid CUCTEMBbI XUMHYECKUX OJJIEMEHTOB: pPAa3iHyaTh MOHSITHS
«rnaBHas noAarpynna (A-rpynmna)» u «nobdoynas noarpynna (b-rpymnmna)y», manbie u
OOJIBIINE MEPUO/IbI, COOTHOCUTH 0003HAYEHUSI, KOTOPHIE UMEIOTCS B NMEPUOIUYECKON
TabJINLIE, C YUCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHYECKUX 3JIEMEHTOB
(coctaB u 3apsn sapa, oOlee YWCIO DJJIEKTPOHOB U pACIpEEeNIeHHE HUX IO
AIIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
AJIEMEHTOB U MX COCIMHEHMH B Mpejiesax MajibIX MEePUOJ0B U TJIABHBIX MOJTPYII C
y4€TOM CTPOEHUS UX aTOMOB;

- KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHThI, HEOPraHMYECKHE BELIECTRa,
XUMHYECKUE peakuuu (10 YUCIY U COCTaBY YYaCTBYIOIIMX B PEaKlMU BEIIECTB, IO
TEIIOBOMY 3P (HEKTY, 0 U3MEHEHHUIO CTEIIEHEW OKUCIIEHUSI XUMUYECKUX DJIEMEHTOB);

- XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME M Crenu(UUEcCKre XUMHYECKHE
CBOICTBAa MPOCTBIX M CIOXKHBIX BEIIECTB, IMOATBEPKIAsi OMHCAHHE MpUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

- COCTaBJSATh YPAaBHEHHS DIJIEKTPOJUTHUECKON JUCCOIMALUU KHUCIOT,
IIeJIOUe M COoJIeH, MOJHbIE U COKpAUIEHHBIE YpaBHEHHUS peaKIuii HOHHOr0 OOMEHa,
YpaBHEHUS peaKkUuii, TOATBEPKAAIOUINX CYIIECTBOBAHUE FT€HETUYECKOU CBSA3U MEXKIY
BEILECTBAMU PAa3JINYHBIX KIACCOB;

- PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIINI
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;

- IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3JINYHBIX YCIOBUSAX;

- BBIUHCISATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XMMHYECKOrO »3JIeMEHTa Mo (opMyse COoeAMHEHus,
MacCOBYI0 JIOJIFO BEIECTBA B PACTBOPE, IPOBOJUTH Pacy€Thl IO YpPAaBHEHUIO
XUMHUYECKOU pEaKIUH;

- coOmoaTh  MpaBWia  TIOJB30BAHUS  XUMHUYECKOW  TOCYIOM U
7abopaTopHbIM 00OpYyIOBaHMEM, a TaKKe IpaBWiia OOpaIleHHsS C BEIIECTBAMHU B
COOTBETCTBHH C MHCTPYKIHUSMHU IO BHITOJIHEHHIO JTa00PaTOPHBIX XUMHUUECKHUX OIIBITOB
IO MOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTIEKUCIIOro rasa);

- OPOBOAUTh  PEAKUUH, MOATBEP)KIAIOIIME KAdyeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATh OMNBITHBIM IYTEM XJIOPUA-, OPOMHI-, HOAUA-,
kapOoHat-, ocdar-, cunukar-, cyiabdar-, THAPOKCUA-UOHbI, KATUOHBI aMMOHUS U

10



MOHBI U3yYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX pACTBOPAX HEOPTraHUYECKUX
BCIICCTB;

— MIPUMEHSITH OCHOBHBIE ONEPAIIMK MBICIUTEIILHON JIEATEIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEMATH3allUi0, BBISIBICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€W — ISl U3YYEHUsI CBOMCTB BELIECTB U XMMHUYECKHX pPEaKIUM,
€CTECTBCHHO-HAyYHbIE  METOJbl  [O3HAaHWUA —  HaOJIOJIEHHE, U3MEPEHHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (PEaJIbHbI U MBICIICHHBIN ).

COAEPKAHUE YYEBHOI'O IPEAMETA
8 KIIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Pons XuMuUM B )KU3HU YesloBeka. XUMUS B CUCTEME HayK. Temna
u BemlecTBa. DU3MUECKHME CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE BEIECTB.
[TonsiTue 0 MeTonmax mMO3HAHWS B XUMHH. UucThle BemiecTBa U cMmecu. CrocoOsl
pas/ieNIeHHs] CMECEeH.

ATOMBI M MOJIEKYJbl. XUMHUYECKHEe d3JieMeHThl. CHMBOJBI XUMHYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudeckas ¢opmysa. BaleHTHOCTh aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH
NOCTOSIHCTBAa cocTaBa BewlecTB. OTHOocuTenbHas aTomMHas macca. OTHOCUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 10J1s1 XUMHUYECKOTO 3JIEMEHTA B COCITMHEHUU.

KomnuectBo BemectBa. Monb. MonsipHasg macca. B3anMocCBsI3b KOJIMYECTBA,
MAacChl U YHCJIa CTPYKTYPHBIX €TMHUIL BellecTBa. PacuéTel mo ¢hopmynamMm XuMHUYECKUX
COEeIMHEHUMH.

@u3nuecKue U XUMUYECKUE SBJICHUSA. XUMHUUYECKash peakuus U €€ MpHU3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XHUMHUYECKHe ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEAKIHi (COeAMHEHMS, PA3JIOKEHHUS, 3aMEIICHHs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOW IMOCYy/IOH, MpaBwiaMu pabOThl B JTaOOpaTOpuu U
npuémamMu oOpalrieHusi ¢ J1abopaTOpHBIM 000PYTOBAaHUEM, M3YYCHHE M OIHMCAHUE
(du3nuecKuX CBONCTB 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, HAOMOIeHNE (PU3NIECKUX
(m1aBneHue BOCKa, TasHUE JibJa, pAacCTHUPAHHE caxapa B CTYyIKe, KUIEHUE U
KOHJICHCAIIUsl BOJbI) M XUMHYECKUX (TOPEHHE CBEYM, NPOKAIMBAHHUE MEITHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIOTOM) SIBIICHUM, HAOIIOACHUE U OMUCAHUE
MIPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIIUil (pa3ioKeHHe caxapa, B3auMOJACHCTBHE
CEpHOM KHCIIOTHI C XJOpUJIoM Oapus, paszioxenue ruapokcuaa menu (Il) mpu
HarpeBaHWM, B3aUMOJICHCTBHE jkene3a ¢ pactBopoM conu menu (1), uzydenue
CIIOCOOOB pa3/eIeHUs] CMECEH: ¢ TIOMOIIBI0 MarauTa, GUIbTPOBaHNE, BHITIAPUBAHUE,
TUCTUIUISIUSA, XpoMaTorpadusi, NpOBEICHUE OUUCTKU OBAPEHHOM COIM, HaOJI0/ICHHE
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Y OIHCAHUE PE3yJIbTATOB MPOBEACHHUS ONBITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHECHUS
MaccChl, CO3/IaHUE MOJIeNIe MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxxHeiilne npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmecws razo. CocrtaB Bo3gyxa. Kucimopon — sneMeHT u mpocrtoe
BeliecTBo. HaxoxkaeHue Kuciopo/ia B mpupoie, Pu3nieckue 1 XUMUYECKUE CBOMCTBA
(peakuuu ropenust). Oxcuawl. I[lpumenenue xkuciaopoga. CrocoObl MOTYYEHUS
KHCJIOPOJIa B Ta0OPaTOPUU U MPOMBIIIUIEHHOCTH. KpyroBopoT Kucjaopoja B mpUpo/Ie.
O30H — ajutoTponHas MoaU(UKAIIKS KUCIOPOa.

TemnnoBoit 3pdekT XxuMuuecko peakiuu, TEPMOXUMHUIECKUE YPaBHEHHUS, dK30-
U DHAOTEPMUYECKHE peakiuuu. TOIIMBO: yrojib MU METaH. 3arps3HEHUE BO3]yXa,
yCWJICHUE TapHUKOBOTO A PekTa, pa3pyIieHre 030HOBOTO CJIOS.

Bonopoa — anemeHT u npocToe BeliecTBO. HaxoxaeHne Bogopoaa B MpUpOE,
bu3nYecKue U XUMUYECKUE CBOIMCTBA, IPUMEHEHHE, CTIOCOOKI moyueHus. KucimoTsl u
COJIH.

MonsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue cBOMCTBA BOAbL. Boma kak pactBopurenb. PactBopsl. HachkleHHbIE
Y HEHACBIIIEHHBIE PacTBOpbl. PacTBOpUMOCTH BelIECTB B Boae. MaccoBas J0js
BEILIECTBA B pacTBOpe. XUMHUUYECKHUE CBOMCTBA BOJbl. OcHOBaHMS. PoJjib pacTBOpOB B
OpUpOJEe M B KU3HM denoBeka. KpyroBopoT Boabl B Ipupoje. 3arpsa3HECHHE
OpUPOJHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neoprannuyeckux coeaunHenuit. Oxcunbl. Knaccuduxarms
OKCHJOB:  coieoOpa3yromue  (OCHOBHBIE,  KHUCJIOTHbIE,  aM{(OTEepHBIE) U
Hecoseobpasyromue. Homenkinatypa okcugoB. @uznueckne U XMMHUYECKHEe CBOMCTBA
okcuaoB. IlonyyeHne okCuIoB.

OcnoBanus. Knaccudukanys ocHOBaHUM : MIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanuii. DU3NYECKHE W XUMHUYECKHE CBOWCTBA OCHOBAHUIM.
[Tomyuyenune 0oCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucior. dusumdeckue u
XUMHYECKHE CBOWCTBA KHUCIOT. Psan axkruBHoctn wmeramoB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenknatypa coneil. dusnueckue U XUMHUYECKHE CBOMCTBA COJEH.
[Tomydenue counen.

['eneTnueckas CBsI3b MEXKYy KJIIACCAMU HEOPTAHUYECKUX COCUHEHUM.

Xumuueckuit IKCnepumenm:

KAUECTBCHHOE ONPEACICHUE COJECPKAHUSA KHUCIOPOJa B BO3JyXE, MOJIyYCHHE,
coOupaHue, pacrno3HaBaHUE M HW3YYEHHE CBOMCTB KHCIIOPOJAa, HaAOIIOJEHUE
B3aHMOJICMCTBUS BEUIECTB C KUCIOPOJIOM U yCIOBUS BOZHUKHOBEHHUS U NMPEKPAILCHUS
ropeHus (mo»xapa), 03HaKOMJICHHE C 00pa3llaMu OKCHJIOB M OMHCAHHE UX CBOMCTB,
MoJIyyeHue, coOMpaHue, pacrno3HaBaHUE M U3yYEHHE CBOMCTB BOAOpoOAa (TOpeHHE),
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B3auMojielicTBue Bojopoaa ¢ okcugom wmeau (Il) (Bo3MOXHO UCHONIB30BAHUE
BHUJICOMATEPUATIOB), HAOIIOJEHUE O0Opa3lloB BEIIECTB KOJIWYECTBOM 1 MOJIb,
uccleIoBaHue 0COOCHHOCTEN pacTBOPEHHMS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHONM MAcCOBOM JOJEH PAaCTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOJbI C METa/lIaMH (HATPUEM U KaJblieM) (BO3MOXKHO
HCIIOJB30BaHUE BHUJEOMATEpUaIOB), HCCIEAOBaHUE OOpa3lOB HEOPraHUUYECKUX
BEILIECTB Pa3IMYHBIX KJIACCOB, HAOJIOJCHHWE M3MEHEHUS OKPACKU HHAUKATOPOB B
pacTBOpax KHUCJIOT W Iesodeil, uzydeHue B3aumozeictBus okcuga menu (Il) ¢
pacTBOpPOM CEpPHOM KHCJIOTHI, KHUCJIOT C METaulaMU, PEaKlUil HEeUTpaau3aluu,
MOJIyY€HUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJIHOIO METajuia JPYyTUM U3
pacTBOpa COJM, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BaxHenmne Kiacchl
HEOPraHUYECKUX COCUHEHUI.

IHepuoanuecknii 3axkoH U Ilepuoanyeckas cucreMa XUMHYECKUX )JIEMEHTOB
. U. MenneneeBa. CtpoeHue aTomMoB. XMMHUYECKasi CBA3b. OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

[TepBbie MOMBITKY KIaCCUDUKAIIMN XUMUUYECKUX 1eMeHTOB. [loHsTHE O rpynmax
CXOJIHBIX DJIEMEHTOB (ILIEJOYHbIE M MICTOYHO3EMEIbHbIE METAIUIbI, TallOreHBI,
WHEPTHBIE T'a3bl). DIIEMEHTHI, KOTOPbIe 00pa3yroT aMpOTEPHBIC OKCUJIBI U THIPOKCHIBI.

[Tepnonnueckuit 3akoH. [lepruoanueckas cucremMma XuMH4eCKUX dieMeHToB []. 1.
MenneneeBa. Kopotkonepuoanas u miuHHonepuomHas ¢opmbl I[lepuonnueckoi
cucteMbl xumuueckux sneMmeHToB JI. WM. Menneneea. Ilepuoasl U TpyMIibL.
@u3HYECKU CMBICI TOPSIAKOBOIO HOMEpPA, HOMEPOB MEpUOAa U TPYIIIbI 3JIEMEHTA.

Ctpoenune aromoB. CocTaB aTOMHBIX sanaep. M3otombl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000704YeK aTOMOB MepBbIX 20 XuMUUYecKuX 351eMeHToB [lepuoanueckoi
cuctembl JI. M. MenneneeBa. XapaKTEpUCTUKA XUMHYECKOTO HJIEMEHTA IO €r0
nonoxenuto B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUsl paJuyca aTOMOB XUMHUYECKUX DIJIEMEHTOB,
METAIUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB MO rPyIIaM U NEPUOIaMm.

3nauenue [lepumoamueckoro 3akoHa u Ilepuonnueckoil cUCTEMbl XUMHUUYECKUX
JJIEMEHTOB I pa3BuTUd Hayku W npaktuku. J[. M. MenneneeB — y4y€HbI H
IPaKJIaHHH.

Xumuueckas cBsizb. KoBaneHTHas (MoJsipHass W HEMOJSIpHAsi)  CBSA3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp okuciieHusi. OKUCIUTENBHO--BOCCTAHOBUTEINbHBIE peakiuu. [Iponecchl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OOpa3IOB BEIIECTB METAIUIOB M HEMETAJIOB, B3aWMOJCHCTBUE
TUAPOKCUAA IIMHKA C PAcTBOpPAMHU KHUCIOT M WIEJIOYeH, MPOBEIACHUE OIBITOB,
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WJUTIOCTPUPYIOIINX TIPUMEPHI OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PeaKuii (TOpeHHE,
peaKIuu pa3aoKeHUs, COCTUHEHNUS ).

Mesxicnpeomemmuple céasu

Peanuzanmss MEXNpeIMETHBIX CBs3ed MPU HW3YYCHUH XWMHH B 8§ Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX TIOHSTHHA,
TaK ¥ MOHSATHHN, SIBJISIOMUXCS CHCTEMHBIMU JJISI OT/ICTBHBIX MPEIMETOB €CTECTBEHHO--
HAyYHOTO IUKJIA.

OOmme ecTeCTBeHHO--HAy4YHbIC MOHSATHS: HAYYHBIH (DAKT, THUIIOTE3a, TEOPHS,
3aKOH, aHAJIN3, CHHTE3, KIaCCU(PUKAIIHSI, TIEPUOINIHOCTD, HAOIIOICHHE, SKCIICPUMEHT,
MO/JICTHPOBAHKE, U3MEPEHHE, MOJICIb, SIBICHNUE.

dwusnka: MaTepusi, aTOM, 3JICKTPOH, MMPOTOH, HEHTPOH, WOH, HYKJIHJI, U30TOIIbI,
pPaZMOaKTUBHOCTh, MOJIEKYNa, DSJCKTPUUECKUU 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, ra3, GU3NYCCKUE BEIIMUNHBI, SIUHUIIBI U3MEPCHUS,
KOCMOC, TUTaHEeTHI, 3BE3/161, CoIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOJIbI, MOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepnonnueckuit 3akoH. [lepuognueckas cucrema XuMH4Yeckux sinemenToB 1. 1.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUM CBOICTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KA, KAJIbIUS U UX COCAMHECHUI B
COOTBETCTBUH C MOJIOKECHHUEM AJIEMEHTOB B [leproinueckoi cucTeMe U CTPOCHUEM HX
aTOMOB.

CtpoeHue BellecTBa: BUJBI XUMHUYECKOM CBsI3U. THIBI KPUCTAUIMYECKUX
pelIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT TUMA KPUCTAIIINYECKON PEIIETKH U BUIA
XUMHUYECKOM CBSI3U.

Kiaccudpukanys v HOMEHKIATypa HEOPTraHWYSCKHX BEIISCTB. XUMHUUYCCKHE
CBOMCTBa BENIECTB, OTHOCSIIIUXCS K PA3JIMYHBIM KJIAacCaM HEOPTraHUYECKHUX
COCJIMHECHUH, TCHETUYECKAsI CBA3b HEOPraHMYECKNX BEIIECTB.

Kiaccudukanys XuMUYECKUX PEaKIMi 10 pa3IMIHBIM IPU3HAKaM (TI0 YUCITy U
COCTaBY yYacTBYIOIINUX B PEAKIIUH BEIIECTB, IO TEINIOBOMY (D PEKTy, M0 H3MECHEHHIO
CTETEeHEH OKHCICHUS XMMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YacCTHIO
KaTajau3aTopa). IK30- U SHJAOTCPMUUYECKUE PEAKIINH, TEPMOXUMHUYCCKUE YPAaBHCHUS.

[lonsiTue o ckopoctn xuMuueckol peakuuu. llonstue 00 oOpaTUMBIX U
HEOOPATHUMBIX XHUMHYECKHX peakiusx. [IOHSITHE O TOMOTCHHBIX W Te€TePOTCHHBIX
peakuusax. [lonstue o xaranuze. IloHsTHE O XMMHUYECKOM paBHOBeCHHU. DaKTOPHI,
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BJIIMAIOIIMEC Ha CKOPOCTb XUMHUYECKOM p€akunn W IOJOXKCHHUC XHMHNYCCKOI'O

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON pEaKInH. CocraBienue ypaBHEHU I

OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUMA C  HKCMOOJIb30BAHUEM  METOAA
AJIEKTPOHHOTO OanaHca.

Teopust 3AEKTPONIUTUYECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MeXaHM3M JUCCOIMAIIMM BEIIECTB C PA3IUYHBIMU BUIAMHU
xumuueckoi cBszu. Crenenn auccoruanuu. CUiabHbIE U C1adble dJIEKTPOJIHUTHI.

Peakiiuu vioHHoro obmeHa. YcClnoBUS MPOTEKAHUS PEAKIIUM MOHHOTO OOMEHa,
MOJIHBIE U COKpaIEHHbIE HOHHBIC YpaBHEHUs peakiuii. CBONWCTBA KUCIIOT, OCHOBaHUM
U cojled B CBETe TMpPEACTaBICHUN 00 JJIEKTPOIUTHUYECKOW TUCCOIMAIUU.
KauectBenHnbie peakiinu Ha UOHBL. [IOHSITHE O TUIPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C MOJICNIAMU KPUCTALNIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJIJIOB U HEMETAJIOB (rpaduTa U aamasa), CII0KHBIX BEIIECTB (XJIopuaa
HATpHsl), UCCIAEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PpPEAKIUU OT
BO3JICUCTBUS Pa3IMYHBIX (DAKTOPOB, UCCIICIOBAHUE IIEKTPOIPOBOTHOCTH PACTBOPOB
BEILECTB, IIpollecca JHUCCOLUMAIMU KHUCIOT, WIejoYed MW coiedl  (BO3MOXKHO
UCIIOJIb30BAHUE BHUAECO MATEPUATIOB), TNPOBEIECHHUE OIBITOB, HWLIIOCTPUPYIOIINAX
NPU3HAKU MTPOTEKAHUsl PEaKIuii MOHHOrO0 oOMeHa (0O0pa3oBaHHe OCajKa, BbIIEIECHUE
raza, oOpa3oBaHUE BObl), ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHUTEIIBHBIX peakuuil (FOpEeHHe, PEaKkIUH pPa3jloKeHUs, COEIUHEHHS),
pacro3HaBaHWE HEOPraHWYECKHX BEIIECTB C MOMONIbI0O KAUECTBEHHBIX PEaKLUHU Ha
MOHBI, pEUIEHNE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTaJibl U X COeIMHEHUS

OO6mast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne u (pu3MdyecKkue CBOMCTBA MPOCTHIX
BEILIECTB — TAJION€HOB. XUMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOJICUCTBUE C
MEeTaJJIaM{, HEeMeTa/ulaMH, wiejodamu). XiopoBogopord. ComnsiHas KHCIOTa,
XUMHUYECKHE CBOMCTBA, OJYYEHHUE, MPUMEHEHHE. J[eHCTBHE XJIOpa U XJIOPOBOI0POIA
Ha OpraHu3M 4eJioBeKa. BaxHelre XJI0puibl U UX HAXOXKIEHUE B PUPOJE.

O6mrast xapakrtepuctuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTerneHu OokucieHus. CTpoeHne W (U3HUECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa M Cephbl. AJUIOTPOITHBIE MOIU(DHUKAIIMN KUCTIOPOIa U
ceppl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOAOPON, CTpOoeHUE, (PU3NUYECKHE U
XUMUYecKre cBoilcTBa. OKCHABI Cepbl Kak MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, puU3nyecKkue U XuMUYECKHUE CBOMCTBA (0OIIME KAaK MPEICTABUTEIIS
KJlacca KUCIOT W creuuduyeckue). XUMHUECKUE PEaKIUu, JeXallle B OCHOBE
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MPOMBIIIEHHOTO CrHoco0a MOJy4eHHs] CEepHOM KHCIOThl. IlpuMeHeHue cepHo
kucaoThl. ConM CepHOM KHUCIOThI, KAaueCTBEHHAs peaklHs Ha CyJIb(paT-uoH.
Haxoxxnenue cepbl u €€ cOequHEHUM B IpUpone. XHUMHUYECKOE 3arps3HEHUE
OKpYXaloLel Cpesibl COETMHEHUSMH CePbl (KUCIOTHBIE T0XK/IH, 3arps3HEHUE BO3AyXa
1 BOJOEMOB), CITIOCOOBI €ro MPeI0TBPAIICHHUS.

O6mass xapakrtepuctuka 3nemMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIE CTENEHU OKHCIEHUs. A30T, pacHpOCTpaHEHHE B MPUPOJE,
¢uznueckre U xuMu4eckue cporcta. KpyroBopoT azora B npuponae. AMMHUAK, €ro
duznueckre U XUMUYEeCKrUe CBOMCTBA, MoJIydeHue U npumeHenue. Coiau aMMOHMS, UX
(¢u3znueckre U1 XuMUYeCKHe CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakiys Ha HOHbBI
aMMOHMS. A30THasi KUCIOTa, €€ MoJiyueHue, (PU3nyecKkue U XMMHUYECKUE CBOICTBA
(obmme kak mMpeAcTaBUTENs Kiacca KUCIOT U crneuuduueckue). McnonbzoBaHue
HUTPATOB M COJE€l aMMOHHS B KayeCTBE MHUHEPAIbHBIX YAOOpeHHH. XHMHUYECKOoe
3arpsi3HEHHE OKpYXKalollel cpeabl COCNMHEHUAMH a30Ta (KUCIOTHBIC JIOXKIH,
3arpsi3HEHHE BO3/lyXa, MOUYBBI U BOJOEMOB). Docdop, alnoTponHbie MOAUPUKALIUN
docdopa, dpusznueckne u xumuueckue cpoiictBa. Oxcun docdopa (V) u pocdopnas
KAcnoTa, (GU3MUECKMe U XHMHUYECKHE CBOWCTBa, moiiyueHue. Mcnonb3oBaHue
docdaToB B KaueCTBE MUHEPAIBHBIX yIOOPEHU.

O6mass xapaktepuctuka 3jeMeHTOB |V A-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIECHUs. YTIEPOJ, alIOTPONHbIE MOoIU]UKaINH,
pacnpocTpaHeHue B MpHUpoJE, (PU3NYECKUEe U XUMUYECKHE CBOMCTBA. AmcopOIus.
Kpyrosopot yriepona B npupone. OKCUIbI yraepoaa, ux GU3nyeckue 1 XuMU4eCcKue
CBOICTBa, JECHCTBME HA OKUBBIE OpPraHU3Mbl, IMOJIy4YEeHHUE U MPUMEHEHUE.
DKoJIOTHYECKHE TpoOJIeMbl, CBsA3aHHbIE ¢ okcuaoMm yriaepona (lV), rumoresa
rI00aJBbHOTO TOTEIUICHUST KJIMMaTa, MapHUKOBBIN 3P (dEeKT. YToiapHas KUCIoTa U e
comu, MX (U3MYECKHE M XUMUYECKHE CBOWCTBA, TMOJYYCHHE M MPUMEHEHUE.
KauecTBeHHass peakiusi Ha kKapOoHaT-moHBI. Mcmonp3oBaHue kapOOHATOB B OBITY,
MEJIULMHE, TPOMBIIJIEHHOCTH U CEJILCKOM XO35IHCTBE.

[lepBoHavanbHble MOHATHS OO0 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJI, TJIUMLEPHUH, YKCYCHAsl KHUCIIOTA).
[TpupoHble UCTOYHUKHU YTIIEBOAOPOAOB (Yroiib, IPUPOJHBIM ra3, He(Th), MPOAYKTHI
ux mnepepaboTku (OCH3WH), WX pOJb B OBITY W TpOMBIIUIEHHOCTH. [loHATHE O
OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX, OCNKaxX, YIJIeBOAaX — H X POJIM B KU3HU
4esioBeKa. MarepuanbHOE €IMHCTBO OPIraHUYECKUX U HEOPraHUYECKUX COECIMHEHU.

Kpemnuii, ero pusnueckre 1 XuMU4eCKUE CBOMCTBA, MOJTYyUYEHHE U IPUMEHEHUE.
Coenunenus kpemuus B mpupoae. O0mue npeacrasieHus o6 okcuae kpemuus (1V) u
KpeMHHEeBOW kucioTe. CHIIMKATBI, X HUCIOIb30BaHUE B OBITY, B MPOMBIIIEHHOCTH.
BaxHeliiue CTpOWUTENbHBIE MaTEpHANbl: KEepaMUKa, CTEKJIO, LEMEHT, OETOH,
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xene300eToH. [IpodieMbl 0€30MacHOr0 UCTIONb30BAHUS CTPOUTEIBHBIX MATEPUAIIOB B
IOBCETHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

M3yueHHUE O0Opa30B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MPOBEJICHNE KAUYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOICHUE MTPU3HAKOB UX
MIPOTEKAHMSI, OMBITHI, OTpakaroue GU3nIecKue 1 XMMUUECKHUE CBOMCTBA raJOT€HOB
U UX COCIMHEHUHN (BO3MOKHO HCIIOJB30BAaHUE BUEOMATEPUATIOB), 03HAKOMIICHUE C
oOpasznamMu XJIOpUAOB (TaJOT€HHUJO0B), O3HAKOMJIEHHE C O0Opa3laMu cepbl U e
COCMHEHUAMH (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHAIOB), HAOIIOJCHUE
mpoiiecca 00yrIMBaHMs caxapa MoJ JelCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI,
U3YYEHUE XUMUYECKUX CBOWCTB pa30aBJICHHON CEPHOW KHUCJIOTHI, IPOBEICHUE
KaueCTBEHHON peakiuu Ha Cyib(paT-uOH W HAOIIOJEHUE TMpU3HAKa € MPOTEKaHUs,
o3HaKoMmJIeHHE C (U3UYECKUMH CBOMCTBaMHU a3oTa, ¢ochopa M MX COETUHEHUM
(BO3MOKHO HCIIOJIb30BAaHUE BHJI€OMATEpHaioB), o0pa3iaMu a30THBIX U POcHOpPHBIX
ynoOpeHui, moyueHue, cooupanue, paclio3dHaBaHUE W W3yUYCHHE CBOMCTB aMMHakKa,
IIPOBE/ICHUE KAUYeCTBEHHBIX PEAKIIMA Ha MOH aMMOHHS U (ocdaT-uoH U U3ydeHue
MPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBHUE KOHIICHTPUPOBAHHON a30THON KUCJIOTHI
C Meaplo (BO3MOXHO HCTIOJNb30BAaHUE BHJICOMATEPUATIOB), HM3YYCHHUE MOJICeH
KPUCTANTMYECKUX pEmETOK anMasza, rpaduta, (QymiepeHa, O3HAKOMIIEHHE C
IPOIECCOM  aJICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTas3a, IMOJYyYeHUE, COOMpaHHME, PACIO3HABAaHUE M H3yUECHHE
CBOICTB YTIJEKUCIOTO Tra3a, MPOBEJCHHE KAaYeCTBEHHBIX pEakluid Ha KapOoHAT U
CUJIMKAT-HUOHBI U U3YUYEHHE MPU3HAKOB UX MPOTEKaHUsA, 03HAKOMJIEHUE C MPOAYKIUEH
CWIMKATHOW MPOMBINUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3ajlad [0 TeMe
«BaxkHelIe HeMeTaJUIbl U KX COCIMHEHHUSI».

MeTansbl M UX COeIMHEHUS

OO61ast XapaKTepUCTUKA XUMUYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU UX
nosioxxenus B [lepuoguueckoit cucreMe xuMudeckux sneMeHToB 1. Y. Menaeneesa u
ctpoenusi atomoB. CTpoeHue MeTauioB. Meraunueckas CBSI3b M MeTajIMuecKas
KpUCTAJIMYECKass peleETKa. ODIEKTPOXUMUYECKUN Pl HANpsHKEHUH  METaJlIoB.
duznyeckue W XMMHUYECKHE CBOWCTBa MeTauioB. OOmme CcrnocoObl MONTyYeHHS
MetaiioB. [loHATHE O KOPpO3MHM METAJJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
Kopposuu. CruiaBsl (CTalb, 9yT'yH, JIOPATIOMUHUN, OpOH3a) M UX MPUMEHEHUE B OBITY
Y TIPOMBIIIJIEHHOCTH.

[Ilemounble MeTaibl: MOJIOXKEHWE B llepronnyeckor CHCTEME XHMHYECKUX
snementoB JI. M. MeHneneeBa, CTpoeHHME HX ATOMOB, HAXOXKJIEHUE B MPHUPOJIE.
du3nyueckue U XMMHYECKUE CBOMCTBA (Ha mpumepe Hatpus W Kamusi). OKCHUIIBI U
TUAPOKCUIBI HATpUS U Kanusd. [[puMeHeHre MEeT0UYHbIX METAJUIOB U KX COSITUHEHHUIA.
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IllenouyHO3eMENBHBIE  METAIBI MAarHUM W KaJdblUM: MOJOXXCHUE B
Ilepuonnueckon cucreMe XuMHUeCKUX daeMeHToB [[. M. MeHnneneeBa, ctpoeHne ux
aTOMOB, HAaxXOXJ€HuEe B mpuponae. OU3NYECKUE U XUMHYECKUE CBOWCTBA MarHus M
Kayblus. BaxkHelmue coeuHeHns Kanblusi (OKCHUJI, TUIPOKCU, coiu). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

ANOMUHUN: TT0ON0KEHUE B llepronnueckoil cucTeMe XMMUYECKHUX AJIEMEHTOB /1.
. Menneneesa, cTpoeHHe aroMa, HaxoXIeHUe B npupone. Dusmueckue u
XUMUYECKHE CBOMCTBa amtoMHHUSA. AMQOTEepHbIE CBONCTBA OKCHIIAa U THUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenune B [leproanueckoil cucreme XumMuyeckux sneMmeHToB Jl. 1.
MenpeneeBa, CTpOCHHE aTOMa, HAXOXKJAeHUE B npupojae. Ouzndeckrue 1 XuMHYECKUE
cBoiicTBa sxene3a. Okcuabl, ruapokcuabl u conu xenesa (1) uxxenesa (111), ux cocras,
CBOMCTBA U MOJy4YECHUE.

Xumuueckuit IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3IiaMy METaJIJIOB U CIUIABOB, MX (PU3UYECKUMU CBONCTBAMH,
U3YUYCHUE  PE3YJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXHO  MCIIOJIb30BAHUE
BUJIEOMATEpHaIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIa KalbI[Us U HATPUS C
BOJOM (BO3MOJKHO WCIIOJB30BaHNE BHUIAECOMATEPUAJIOB), HCCIEIOBAHHUE CBOMCTB
KECTKOM BOJIBI, MpoOIlecca TOPEHHU Keye3a B KUCIopoie (BOZMOXKHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), TMPU3HAKOB IMPOTEKAHUs KAYECTBEHHBIX pEaKIUid Ha HOHBI:
MarHus, Kajbliusg, adroMuHus, uHka, skenesa (1) u xemesa (M), memu (1),
HaOJII0/IEHNE U OMHCAaHNe MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHUsI, Kaus
U Kaiblug (BO3MOXXHO  HCIIOJB30BaHHME  BHUICOMATEPUAJIOB), HCCIIEJOBAaHUE
aM(pOTEpHBIX CBOMCTB THAPOKCHIA ATIOMHUHHS M THAPOKCHIA IIMHKA, DEIICHUE
AKCHEPUMEHTAIBHBIX 3374 10 TeMe «BaxHelllne MeTaulbl U UX COCTUHEHUS».

XuMHA U OKPYXKAKOIIAA Cpeaa

BemectBa u marepuanbl B TOBCEIHEBHOM >KM3HU 4YeJlOBEKa. be3omacHoe
HCIIOJIb30BaHUE BEILECTB M XUMUYECKUX peakuuidi B ObiTy. IlepBas momoiub mnpu
XUMHUYECKHX OKOrax U OTPABIICHUSAX.

XUMHUYECKOE 3arps3HEHHE OKpyXKarolled cpeabl (MpeaeiabHas AOMyCTUMAst
KOHIIeHTpanus BeuecTB, gaiee — [IJIK). Ponb Xumuum B pelieHHH 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHEe O0pa3loB MaTepHalioB (CTEKJIO, CIUIABBI METAJUIOB, IOJMMEpPHBIE
MaTepuaibl).

Mexcnpeomemunie ceéasu

Peanuzanusa MexnpenMeTHBIX CBS3€d NpPU HM3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS. Yepe3 UCIOJIb30BAHUE KAaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHATHM,
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TaK U MIOHATHH, SBJISFOIIUXCS CUCTEMHBIMH TSI OTACIBHBIX TIPEIMETOB €CTECTBEHHO--
HAyYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIA (aKT, THUIIOTE3a, 3aKOH,
TEOpUs, aHaIW3, CHUHTE3, KIACCH(PUKAIUSA, TEePUOJANYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPECHHE, MOJICITb, SIBIICHHUE, TTAPHUKOBBINA 3P deKT,
TEXHOJIOTHUS, MATECPHAIIBI.

dusnka: MaTepusi, aTOM, IJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHI, W30TOTIIHI,
PaAMOaKTHBHOCTH, MOJICKYJIA, SJIEKTPUICCKUN 3apsifl, MPOBOIHUKH, TTOJTYIPOBOIHUKH,
JTUDJICKTPUKH, (OTODJEMEHT, BEIIECTBO, TEI0, O0BEM, arperaTHoe COCTOSHUE
BEIECTBA, Ta3, PacTBOP, PACTBOPUMOCTh, KPHUCTAIMYECCKAs pEMETKa, CIUIABHI,
(du3HUECKre BETUIHHBI, ¢IMHHIIBI K3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUTAHETHI,
3BE31b1, COJHIIE.

buonorus: ¢orocuHTe3, apixanue, Owocdepa, SKOCUCTEMA, MHUHEPATbHBIC
yJI0OpEHHUsI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE TTOPOJIbI, MMOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
XuMusg — BakHas 00J1aCcTh

1.1 €CTECTBO3HAHUA U IIPAKTUYECKOU 5 2 Bubnmorexa HOK

' p https://m.edsoo0.ru/7f41837c

JESITENILHOCTH YEJI0BEKA

19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK

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

Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
21 Bosayx. Kucnopon. [Tonsarue 06 6 bubnuoreka [IOK

' OKCHJIax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucnorax u 8 1 bu6mmoreka [JOK

' COJISX https://m.edso0.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Paspnean 3. Ilepnoanueckuii 3axkon u Ilepuo

c¢BA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuun

AUYecKasi cucTeMa Xumuieckux 3j1eMeHToB /. . Mengeneea. CtpoeHue arToMoB. XMMHYeCKas

3.1

[Iepuonnueckuii 3aK0H U
[Tepuonnueckas cucrema

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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XUMUYeCcKuXx dnemeHToB 1. Y.
MenneneeBa. CtpoeHue atoma
XUMHUYECKas CBSA3b.
3.2 OxucIuTensHO- 8 1 bubmorexa HOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUN
bu6morteka [IOK
4 1
TOTO 1O pasieiy ° https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
I[MPOTPAMME
9 KJIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/mm pasi Konrpoabnusie | IlpakTuueckue (1npp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pa3znen 1. BenmecTBo 1 XUMHMYECKHE PeaKU
11 [ToBTOpEeHME U yriyoOaeHue 3HAaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3JIeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnunoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIIUAIUSL. 8 1 1 bubnunoreka [JOK
' XUMHUYECKHE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasneny 17
Pasznen 2. HeMeTa 1Bl M X COeIMHEHHS
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21 OO01mas XxapakTepUCTUKa XUMUYECKIX 4 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0111as XapakKTepUCTUKA XUMAYECKAX
2.2 3neﬁemo§ V|AI-)pr11HI)I. Cepau eé 6 bubmiorexa HOK
https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO0I111as XapakKTEPUCTHKA XUMUYECKUX
2.3 3J'IG§CHTO§ VA-Ir)pynnH. Azor, pocdop u ux 7 bubmorexa HOK
i https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO0111as XapakKTEPUCTHKA XUMUYECKUX
24 3J'IG$GHTO§ |VA1i)pr1'IHI)I Yraepon u 8 bubmorexa [JOK
' . ' https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHCHHUS
Hroro mo pazueny 25
Pa3nena 3. Meraiibl M X COeANHEHUS
. bu6moreka [IOK
3.1 Obmme cBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 Baxkrelme MeTaJUIbl 1 UX COETUHEHUS 16 httos://m.edsoo.ru/ 7412636
Hroro mo pazgeny 20
Pasznen 4. Xumusi v OKpy:Kaomasi cpeaa
4.1 BentectBa 1 MaTepualibl B )KU3HA YEJIOBEKA 3 bubmiorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemsa 3 Bubmzorexa HHOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe N poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKA3HU 4yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
9 ITonsaTtue o MeTo1ax MO3HAHUS B 1 bubmmoreka [{OK
XUMUHU https://m.edsoo.ru/ff0d227e
[IpakTueckas padorta Ne 1 «IIpaBuiia
3 paboTHI B Ta0OPATOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl 1 bubnuorexa [JOK
pasaesieHust cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2
5 «I?a3 eJIeHNE cﬁeceﬁ (Ha mpumepe 1 bubmorexa LIOK
8 N puMep https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bu6mmoreka [JOK
6 ATOMBI 1 MOJICKYJIEI . https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE AIEMEHTbI. 3HAKH bubnuoreka [JOK
7 1
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmorexa LIOK
p H https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubnuoreka [IOK
10 Xumnueckas popmyina. BareHTHOCTD https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHUX JICMECHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [IOK
11
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemecra. MoJib. bubmmoreka [{OK
Mounsprast macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XHAMHUYEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
15 .
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIlECTBA TI0 YPAaBHCHUSIM bubmorera [JOK
B P . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Knaccudukanums XuMU4eCKuX peakiuil
18 (COGI[I/II-(Il;HI/I}IH A3JI0KEHUS . Bubmrorexa HOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHUMKJIOTIECTUCT 060(?II €HHue U bubmorera [JOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponsnas padora Nel mo teme bubnunoreka [JOK

«BelecTBa 1 XUMHYECKHUE PCaKknum»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

bubnuoreka [IOK

21 BO3A1yXa. KUCIOPOL — SIIEMEHT 1 https://m.edso0.ru/ff0d448e
npocroe BeuecTBo. O30H
dusuyeckue U XUMHUIECKUE CBOMCTBA
22 KHCI0poia (peakuy OKUCICHUS bubmorexa [JOK
p p ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CrocoObI MOJIy4eHHS KUCIOpOaa B
23 jaboparopuu Zlqn OMBIIHJ'ICHpHOJICTI/I Bubnmorexa HOK
parop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
peakuuu, IOHATHE O bubnuoreka [JOK
24
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
Tommmso (HepTh, yroab U METaH).
25 3ar ﬂaHeéHeq;m o a, CIT0COOBI iro bubmorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
IIpaxktrueckas padora Ne 3 o teme
26 «IPIOJ'I eHue I/IIC)O6I/I aHUe KUCIOpOo1a bubmmorexa LOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOUCTBY
97 Boaopon — sneMeHT u mpocToe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nyYecKre U XMMUYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 ITousiTHe 0 KHUCIIOTaX U COMIAX Eubmiorexa OK
https://m.edsoo.ru/ffod50d2
30 CriocoOslI mostydeHus: BOAOPOia B bubnmoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0

25


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
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

[Tpaktuyeckas padora Ne 4 o teme

31 «ITomyyenue u cobupanue BoOI0PO1a bubmorera [JOK
1 onp HOPOAR, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY

39 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KOJIMYECTBA

33 BEIlleCTBA rasa 1o ero u3BECTHOM bubmorexa [TOK

n . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Borancnenus 00EMOB ra3oB 110

34 ABHCHUIO PEaKIIMU Ha OCHOBE bubmorexa HOK
P "p . . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUH Ta30B

35 dusnvecKknue U XMMHUYECKHUE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [loHsarue 00 bubnuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuTENb.

37 Hacsimiennbie 1 HEHACHIIIICHHBIS bubnuorexa [JOK
pacTtBOpbl. MaccoBas J10J1s BEILIECTBA B https://m.edsoo.ru/ff0d5b40
pacTBope
[IpakTrueckas padota Ne 5 o teme
«IIpurotoBieHue pacTBOpPOB ¢ bubnuoreka [JOK

38 .. . .
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KonTponsnas pabora No2 mo teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccupuKanus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TosmydyeHne u XMMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa LHOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUsI: COCTaB, KIacCU(pUKALIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMUYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMHYECKHE CBOMCTBA bubnuoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee?
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéI)I: nlj)ﬂ )eHI/IH XI/IMI/IqZSKHe bubmorera [IOK
. v ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktruueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
['enernueckas cBsi3b MKy KiaccaMH bubnuoreka [JOK
48 o
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
49 O06o001IeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 mo teme
50 "OCH(I))BHHG KJII;CCLI HEOPraHUYCCKUX bubmorera [JOK
. P https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBbie TOTBITKHM KIacCUpUKAITIT
P Qurcan bubmuoreka [JOK
51 XUMHUUYECKHUX AyieMeHTOB. [loHsTHE O

rpyimnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuonnueckuii 3aKOH U

bubnuoreka [IOK
52 [lepuoanueckas cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemeHTOB J[. . Meneneera
53 [Tepuoapl, TPYIIIBL, TOATPYIIILI bubmorexa [JOK
PHOJIBL, TPYIHIBL, TOATPYI https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHme AIEKTPOHHBIX 000I09eK
P P . bubnuoteka [JOK
55 aToMOB 25ieMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Mennaeneena
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [lepuoamyeckoro 3akoHa
JUISl pa3BUTHS HAYKU U MPAKTUKH. [l bubnuoreka [IOK
57 .y
N. MenpaeneeB — y4€HbIi, eaaror 1 https://m.edsoo.ru/00ada96e
IpaKJIaHUH
DIJIEKTPOOTPUIIATEILHOCTh aTOMOB bubnuoreka [JOK
58
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 141
OHHAA XHMHUACCKAT CBAD https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4eckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHas bu6mmoreka [JOK
XHMHYECKas CBS3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCICHUS bubmorexa LIOK

https://m.edsoo.ru/00adae28
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63 OKUCIUTETLHO-BOCCTAaHOBUTEIIBHBIC 1 bu6mmoreka [{OK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCIIUTEIN U BOCCTAHOBUTCIIH 1 https://m.eds00.ru/00adb076
K 6ota No4
6 | «Crpocc atova. Ximmuecran ! 1 BuGmmorera LIOK
p ’ https://m.edsoo.ru/00adb486
CBSI3bY»
66 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00adh33c
67 PesepBHblit ypok. O6001IeHE 1 1 bubnuoreka [IOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHrlit ypok. O6001IeHE U 1 bubnuoreka [JOK
CHCTEMAaTH3alHs 3HAHHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOTPAMME
9 KIIACC
Koan4yecTBo 4acoB
Ne JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoasu IIpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE PeCypChl
ble padoThI padoTbI
ITepunoanueckunt 3akoH. [lepuoanueckas Butmotexa LIOK
1 cuUcTeMa XMMUYecKux 3nemeHnToB /. U. 1

Menneneesa

https://m.edsoo.ru/00adb59e
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3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB

2 XUMHAYECKUX JJIEMEHTOB MEPBLIX TPEX bubnmorexa LOK
P R https://m.edsoo.ru/00adb6b6
MEepUO0B

3 Krnaccudukarus 1 HOMEHKIIATypa bubnuorexa [JOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XuMHu4eCcKoil CBA3U U THIIEI bubmmoreka [{OK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponasnas pabora Nel no teme

) «[loBTOpEeHue u yriayOneHue 3HaHUM
OCHOBHBIX Pa3fIeJIoB Kypca 8 Kiaccay

5 Knaccudukaruys XuMuaeckux peakiui bubnuorexa [JOK
10 PA3JIMYHBIM ITPU3HAKAM https://m.edsoo.ru/00adbch0
IToHATHE O CKOPOCTH XUMHYIECKOH

7 €aKIUN HOHHI?[I/IC 0 TOMOTE€HHBIX U bubmorera IIOK
PCAKIH. https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEAKIIHIX
[TonaTHE O XUMHYECKOM PaBHOBECHH.

8 @DaKTOPBbI, BIUSIOLUIME HA CKOPOCTh bubnuorexa [JOK
XUMHUYECKOHN PEaKIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHUECKOH

10 ,[[I/IC(I;)OLII/IEII_IHI/IPCI/IJIBHBIG U cia0ble Brbmiorexa [JOK

’ https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HonHsle ypaBHEHUS peaKIni Eubmiorexa OK
yp p https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
N N bubmuoreka [JOK
12 OCHOBaHUH B CBETE MpeACTaBICHUI 00

BHGKTpOJ'II/ITI/I‘-ICCKOI\;I JUCCOMalIn

https://m.edsoo.ru/00add5d8
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XMMHNYECKUE CBOMCTBA COJIEU B CBETE

13 MIPENCTABIIEHUHA 00 DIIEKTPOIUTHUECKON bubmaorexa [JOK
pel P https://m.edsoo.ru/00add8h2
JIACCOLMAIAN
14 IloustTie o runpoanse cojie bubmorexa [JOK
Ap https://m.edsoo.ru/00add9d4
. bubnuotexa [JOK
1
5 O0001IeHne 1 cUCTEMaTU3aIHs 3HAHUN httos://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1. «Pemenue bubnuorexa [JOK
16
JKCIIEPUMEHTAIIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
Kourponsraas padora Ne2 o teme
17 <<3J'I€IIZT OJ'II/ITI/E—IeCKaSI UCCOIAAIAA Bubmaorexa IIOK
p A THAIHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B paCTBOPAX»
OO011asa XapakTEPUCTUKA TaJIOTEHOB.
18 Xnﬁnqecfne CBI())ﬁCTBa Ha [IpUMeEpE Bubmaorexa IIOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. CosstHas KUCIIOTa
19 XI/IMﬁqecfH: c);oﬁCTBa 10JT eHHe’ bubmorexa LIOK
? ya ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
ITpakTuueckas padora Ne 2 o teme
20 «IEI)OJ'I eHue conI;IHoﬁ KHACJIOTHI Bubmuorexa HHOK
yi . . > https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
Brruuciesus no ypaBHEHUSIM
21 XAMHYECKUX eazp Wi, eClIi OIUH U3 Brbmiorexa [JOK
PeaKiiH, A https://m.edso0.ru/00ade488
pearcHTOB JaH B H30BITKE
29 OO11ast XapaKTepUCTUKA SIIEMEHTOB bubnunoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
Annorponabie MOIU(MUKALIAN CEPEI.
P A N 5 P . bubmuoreka [JOK
23 HaxoxaeHue cepbl U €€ coeTuHEHHH B

Ipupoe. XMMUYECKHE CBONCTBA CEPBI

https://m.edsoo.ru/00ade64a
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CepoBojiopo, cTpoeHHe, (PU3HUECKUE U

bubnuoreka [IOK

24 .
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl ceprl. CepHas KUCIIOTa,
25 (1)1431411601(1/11; u xmfnquKHe CBOIICTBa, bubmorera [JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE MPOMBIIIIEHHOTO Crocoda

26 ITOJTY4EHUS] CEPHOU KUCIIOTHI. bubnuorexa [JOK
XHWMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlen cpeibl COCTMHEHUSIMU
Cephl

97 Brruncienne MaccoBOU JTOJIH BEIXOJA bu6moreka [IOK
MPOAYKTA PEAKIINU https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTHKA SJIEMEHTOB

28 VA-rpynimbl. A30T, paclipoCTpaHECHHE B bubnuoreka [JOK
npupoie, GU3NIECKUe U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMUaK, ero Gu3HIeCcKre U

29 XUMHYECKUE c(goﬁCTBa MOJy4eHHe U bubmorexka [IOK

’ i https://m.edsoo.ru/00adf004
MIPUMEHCHHE
IIpaxktuueckas padora Ne 3 mo Teme
30 «I—II)OJ'I eHue aleMHaKa HU3yYEeHUE €0 Eubmorexa HOK
ol > 13YH https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHAas KucioTa, €€ pusndeckue u bubnuoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHNe HUTPATOB U COJICH

p bu6mmoreka [JOK

32 aMMOHHUS B KAU€CTBE MUHEPAIBbHBIX

ynoopeHuil. XumMuueckoe 3arps3HeHne

https://m.edsoo.ru/00adf518
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OKpYKaroILEel Cpeibl COETUHEHUSIMU
azoTa

dochop. Okcun dpocdopa (V) u

bu6mmoreka [IOK

33 ochopHas KUCI0Ta, (PU3UYECKUe U
bocop N ¢ https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOWMCTBA, MOTYyYCHUE
Ucnonws3oBanne GpocdaToB B KauecTBE
34 MHUHEPaIbHBIX )1(1())6 (ZHI/HX 3arpsizHeHune bubmorexa [JOK
PAIbHBIX Y0P - Jarp https://m.edso0.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuorexa [JOK
35 .
(bu3UYeCKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposaa, ux Gusndeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJOTHIECKHUE bu6moreka [IOK
po0JIeMbl, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepoa (1V)
37 VYronpHas KucnoTa u e€ coiu bubmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[TpakTuueckas padota Ne 4 o Teme
"[lostydeHue yriieKuciaoro rasa. bubnuorexa [JOK
38
KauectBennas peakius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
HOoH"
[lepBoHauanbHbIe TOHATHUS 00
39 0 rpaHI/IquKI/IX BEIIECTBaX KaK O bubmorera [JOK
P H https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoa
40 KpemHuwii u ero coenuHeHus bubmorera [JOK
P g https://m.edsoo.ru/00ae080a
ITpaktuyeckas pabora Ne 5. Pemenue
41 AKCIIEPUMEHTAJIbHBIX 337a4 110 TEME bubnunoreka [JOK

«BaxHelIe HeMeTauIbl U UX
COEIMHEHUS

https://m.edsoo.ru/00ae0bf2
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KonTtponpsHas padota Ne3 mo teme

42 «Baxueime HeMeTaJUIbl U UX bubmaorexa [JOK
https://m.edso0.ru/00ae0el8
COETMHEHU S
OO0mas XxapakTepUCTUKA XUMUYICCKIX
3JIEMEHTOB — METAJLIOB.
43 Meramnueckas CBsI3b U MeTaJJIMYecKas Bubmrorexa HOK
. https://m.edsoo.ru/00ael03e
KpUCTaJUTMYECKasi peméTka.
dusuyeckue cBOUCTBA METAJLIIOB
XHUMHYECKHE CBOMCTBA METAJLJIOB.
44 OIEeKTPOXUMHUECKHN pIIT HAIPsOKEHWH bubmorexa [JOK
p p p https://m.edso0.ru/00ae1156
METaJIJIOB
OO6mwme cnocoObl MOTYICHHS METAIIOB.

45 CrutaBsl. BerunciieHns o ypaBHEHUSAM bubnuoreka [IOK
XUMHUUYECKUX PEAKINH, €CIIM OJIMH U3 https://m.edso0.ru/00ael1156
pEareHTOB COACPKUT MPUMECH

46 ITousiTre 0 KOPPO3UU METAIIOB bubmmorexa LOK

pp https://m.edso0.ru/00ael1278
bu6mmoreka [JOK

47 €JIOYHBIE METaJUIbI
m https://m.edso0.ru/00ael4b2

48 OKcHABl U THAPOKCUIBI HATPHUS U KaJIHA Brbmaorexa [JOK

P P https://m.edso0.ru/00ael4b2
Illenmo4yHO3EMEIBHBIC METAJIbI — bubmuoreka [JOK

49 N o
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8

50 Baxneime coequHEHNS KaJIbLUs Bubmzorexa HOK

https://m.edso0.ru/00ael5e8

51 O00011IeHIE U CUCTEMATHU3AaIUs 3HAHUH

50 JKEcTKOoCTh BOJBI M CIIOCOOBI €& bu6mmoreka [JOK

YCTpaHEHHUS

https://m.edsoo.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 mo Teme

53 "YXEcTkoCcTh BOIBI U METOIBI €6 bubmaorexa [JOK
\ https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubnuorexa [JOK
>4 AJIOMUHHT https://m.edsoo.ru/00aelc64
Am@oTepHbIe cBOWCTBA OKCUAA U bubnuorexa [JOK
55
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU JKele3a bu6moreka [IOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O000111eHrEe U CHCTEMATH3AIIUS 3HAHUI
[IpakTnueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoreka [IOK
«Baxnennne MeTalIbl M UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CITM OJIUH U3
peareHTOB JIaH B U30BITKE WIIH bubnuoreka [JOK
60
COZEPKUT IpuUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOTYyKTa
peakiuu
61 O000111eHIE U CUCTEMATHU3AIIUs 3HAHUN
KonTponsnas pabora Ne4 no teme
62 «BakHeire MeTaJlJIbl U UX
COCIMHCHUS
63 BemectBa u maTepuansl B bu6mmoreka [JOK

MMOBCEIHEBHOM KHU3HU YEJI0BEKa

https://m.edsoo.ru/00ae3f50
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64 XHUMHYECKOE 3arpsi3HEHUE 1 bubnuorexa [IOK
OKpYKaroLEen CpeJibl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHNH 9KOJIOTHYECKUX 1 bubnuorexa [JOK
npobaem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUcCTeMaTu3alus 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBubiit ypok. O60011eHNE 1 1 bubnuotexa [JOK
cUCTEeMaTu3alusl 3HAaHUN https://m.edsoo.ru/00adh33c
68 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [JOK
cUCTEMaTu3alus 3HaHUN https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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YCJOBUS PEAJIM3ALIUU YYEBHOI'O ITPEIMETA

Tpe6oBaHus K MUHUMAJBHOMY MATEPUAJIbHO-TEXHHYECKOMY 00ecredeHUIO:
Peanuzanusa yueOHOro npeamera « XUMHs» MpeAnoiaraeT HaJudue:
KaOunera:

- €CTEeCTBEHHOHAYYHBIX JUCIUTIIINH

3ana:

— OubOIMOTeKa, YUTAIBHBIN 3aJ1 C BEIXOJIOM B ceTh MIHTEpHET.
Ob6opynoBaHue M TEXHOJOTHYECKOE OCHAILIEHHEe PadouynX MecCT:
- BUJICOBOCIIPOU3BOISIIIAS TEXHUKA,

— CTOJIbI, CTYJIbSI, IOCKa

NudopmannonHoe odecneyeHue 00 y4eHUs
[lepeuenb pekoMeHyeMbIX YU€OHBIX U3/IaHUH, JOTOJHUTEILHON JINTEPATYPHI,

HNuTepHeT-pecypcos:

OCHOBHBIC HCTOYHUKH:
1. Epemun B.B. Xumus 8 xi1.: yueOuux/B.B.Epemun, B.B. JIynun., A.A. /Ipo3nos.,
H.E. Ky3smenko. — M.: [Ipoda, 2019. -288c.
2. Epemun B.B. Xumus 8 ki.: yueOuuk/B.B.Epemun, B.B Jlynun., A.A JIpo3nos.,
H.E. Ky3smenko. — M.: [Ipoda, 2019. -288c.
JIOTIOJTHUTENIbHBIE UCTOYHUKHU:

1. Menaenees, [I. U. OcuoBel xumuu B 4 T. Tom 1/ JI. 1. MenpaeneeB. —
MockBa : MsmarensctBo IOpaiit, 2023. — 310c.— (AHTOJIOTHS MBICIIH). —
ISBN 978-5-534-02339-8. — Tekct: anexktponHbIii / OOpa3oBarensHas 1iatdopma
FOpaiir [caiiT]. — URL.: https://urait.ru/bcode/514422

2. Mengences, [. 1. OcuoBel xumuu B 4 1. Tom 2/ JI. 1. MenpaeneeB. —
Mocksa : WznmarensctBo IOpaiit, 2023. — 308 c.— (AHTONOTHS MBICIH). —
ISBN 978-5-534-02340-4. — Texct : anexTpoHHbIH // OO6pa3oBaTenbHas miaTgopma
FOpaiir [caiiT]. — URL.: https://urait.ru/bcode/514489

3. Menpgenees, J. U. Ocuoer xumun B 4 1. Tom 3/ JI. . MenneneeB. —
Mocksa : WznmarensctBo IOpaiit, 2023. — 331c.— (AHTONOTHS MBICIH). —
ISBN 978-5-534-02341-1. — Texcr : anexTpoHHbIH // OOpa3oBaTenbHas miatrgopma
FOpaiir [caiiT]. — URL.: https://urait.ru/bcode/514490

4, Mennenee, . . OcuoBel xumuu B 4 T. Tom 4/ JI. 1. MenneneeB. —
Mocksa : WznmarensctBo IOpaiit, 2023. — 353 c.— (AHTONOTHS MBICIH). —
ISBN 978-5-534-02342-8. — Texcr : anexTpoHHbIi / OOpa3oBaTenbHas miargopma
FOpaiir [caiiT]. — URL.: https://urait.ru/bcode/514491

5.  OnmneninukoB, H. H. Xumusi. AnropuT™bl pelieHHs 3a1ad U TECThI : yueOHOe
mocobue s cpeaHero mpodeccuoHaabHOro oOpaszoBanus / H. H. OneliHuKOB,
I'. TI. MypaBbeBa. — 3-¢ m3a., ucrp. u jaon. — Mocksa : HU3natensctBo Opaiit,
2023. — 249 c. — (Ilpodeccuonanproe obpazosanue). — ISBN 978-5-9916-9665-4.
— Tekct : snekTpoHHbld // OOpazoBatenbHas miarpopma IFOpailt [caiiT]. —
URL: https://urait.ru/bcode/513860

HNHTEpHET-pECYPCHI:

1. Poccuiickas DnekTpoHHas mikosa: https://resh.edu.ru/subject/29/

2. Owumnaiin Tectol o xumun: https://moeobrazovanie.ru/online_test/himiya
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