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PABOYAS ITPOI'PA 3

[Tpenmer: XUMUA Knacc: 8-9

KonndectBo yacoB no yueOHOMY miany: 136 gacoB B rof, B 8 kitacce — 68
vacoB (2 vaca B Hezenmo), B 9 kiacce — 68 vacoB (2 yaca B HEZIEIHO).
CocraBnena B cooTBeTcTBUM ¢ DefepanbHoil paboueld mporpaMMoil OCHOBHOTO

oO1iero oOpazoBaHus M0 y4eOHOMY MpeaMeTy « Xumusi» (0a30BbIi YPOBEHB).

VYueOHuku:
1. Tabpuensn O. C., OctpoymoB U. I'., CnankoB C. A. Xumus. 8 kimacc. M.: AKImoHepHoe
obmmectBo «M3narensctBo «IIpocemenue», 2023 r.
2. T'abpuensn O. C., OctpoymoB U. I'., Crnaakos C. A. Xumusa. 9 knacc. M.: AKunoHepHOE
obmectBo «M3narenscTBO «IIpocBemenue», 2023 r.

Paccmotpena na 3aceganun MC I'BOY COILII c.Maiickoe
[Ipotokon Ne 1 ot «23 » aBrycra 2024 r.
[Ipencenarens MC: H.B. Panaesa

c.Maiickoe, 2024 r.



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHUS OCHOBHOMU
o0Opa3oBaTeabLHON TPOrPaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepanbHON paboyeil MmporpaMMel
BOCITUTAHUS U C Y4ETOM KOHLIETIINU MPENofaBaHus Y4eOHOTo MpeaMeTa « XUMHUsH)
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickont denepanum.

[Iporpamma mo xuMuuM AA€T MPEACTABICHHE O UEJAX, OOLIEH CcTpaTeruu
oOy4eHMs, BOCHHUTaHUS W Pa3BUTHS OOYYAIONIMXCS CPEJICTBAMH Y4YEOHOIO
npeaMera, YCTaHaBJIMBAET 00s13aTeNIbHOE MPEIMETHOE coIEepKaHue,
npeaycMaTpUBaeT paclpeesieHde ero mo KjiaccaM W CTPYKTypHpOBaHHUE IO
pa3jenaM W TeMaM [porpaMMbl IO XUMHH, OMNPEAEISET KOIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh HM3YYEHHS XUMHUU € Y4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, OMNpeAesieT BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIeH U3yUYeHUs TpeaAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOU JEATEIbHOCTH OO0YYaroIIerocss Mo OCBOEHHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XHMHUHM CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
0oOy4Jaromnierocsi, ero MnpejcTaBiICHU 0 MaTepUaTbHOM EJUHCTBE MHPA, BAXKHYIO
poJib UrparoT (POpMUPYEMBIE XHMHEH MPEACTABICHUS O B3aMMONPEBPANIECHUSX
SHEPIUM U 00 HSBOJIIOIMU BELIECTB B MPUPOJE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npoOJjieM YCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEH  JUJII  CaMOpPa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIJl B (DOPMUPOBAHHNE MBIIIJICHUS U TBOPUYECKHUX CITIOCOOHOCTEMN
OOy4JaromMxcsi, HABBIKOB HX CAMOCTOSTEIBHOM Y4eOHOM JCSTEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEOBATEICKUX YMEHUN, HEOOXOIUMBIX KaKk B
MOBCEHEBHOM JKU3HU, TaK U B MPOGECCUOHAITBHON ACSTEIHHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YUaIOIIUXCSI;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTMYECKOE
oOpa3zoBaHre 00YUYaIOIINXCS.

JlanHble HampaBieHUs B OOYYEHHHM XHUMHM OO0ECIEUMBAIOTCA CleUU(pUKON
COJEp)KaHUsl  y4yeOHOro  MpeAMeTa, KOTOpPBbIM  SBISIETCd  MEJAaroruuecku
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMHUU Ha OMPEACIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0ILIEro 00pa30BaHUS OPUEHTHPOBAH HA
OCBOEHHE OOYYalOIIMMUCS CHUCTEMBl MEPBOHAYAIbHBIX NOHATUA XUMHUHU, OCHOB
HEOPraHWYECKOM XUMUM U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX [OHATHN
OPraHUYECKON XUMUH.

CrpykTypa coAepkaHus MPOrpaMMbl MO XMUMHH C(OPMHpPOBAHA HAa OCHOBE
CUCTEMHOTr0 Moaxoaa K e€ u3ydyenuro. CoaepikaHHe CKJIaJAbIBAETCS U3 CHCTEMbI
INOHATUI O XUMUYECKOM AJIEMEHTE M BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKON
peakuuu. OO0e 53TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MPHUHILMILY
MOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKHMX IMPEACTABICHHIM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XHUMUM;

— YUYEHHUA O CTPOEHUH aTOMa U XMMHYECKOU CBSI3H;

— TMpeACTaBIE€HUN 00 3IEKTPOJIUTUYECKOM JUCCOLMAIUU BEIIECTB B
pacTBopax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJIHOTO
YPOBHSI K JApPYrOMy, BBINOJHSS (PYHKIMM OOBSICHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI M BO3MOXHOCTEM MPAKTUYECKOTO NMPUMEHEHMS WU IOIYYEHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABJICHNUS O XMMAYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOW MNpUPOJIbl, LEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUIO U
METO/JaM IO3HaHUs B Hayke. M3ydyeHne XMMHM HPOUCXOAHUT C IPHUBJICUYECHHEM
3HaHUU M3 paHee U3YyYEHHBIX Y4eOHbIX mpeameToB: «OKpyxaromuii Mupy,
«buonorus. 5-7 knacce» n «duszuka. 7 Kiaacey.

[Ipy wu3yyeHUH XUMHUU TNPOUCXOTUT (QOpMUpPOBAaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KYJIBTYpPHI.
3amaya y4yeOHOTrO MpeAMeTa COCTOUT B (OPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUU — BaXHEUIIUX (AKTOB, MOHITHIA, 3aKOHOB M TEOPETHUECKUX TMOJIOKEHUH,
JOCTYNHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKu, B



MpUOOIIEHUM K HAy4YHBIM METOJIaM TIO3HAHUS TPU M3YYCHHH BEIIECTB W
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENbHOM U Y4yeOHO-HCCIEA0BATEIbCKOU
JeSATEIbHOCTH, OCBOCHHMM IMpaBWJ O€30MacHOTro oOpallleHHus ¢ BElleCTBaMU B
MTOBCEHEBHOM KU3HMU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3Ha4YCHHE MPUOOPENU TaKue LEeH, KaK:

— (dopmupoBaHHe MHTEIUJIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPUHITHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHs] Ha CHCTEMaTH4YeCKOe MpPHOOIIeHHE
OoOy4Jaronmxcss K CaMOCTOATENbHON IM03HABATEIbHON JIESITEIbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCIoBUi, CITIOCOOCTBYIOMIUX MTPUOOPETEHUIO 00YyYaOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NESITENHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— ((dopmupoBanue oOmeld (GYHKIMOHAIBHOW U €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMCHHA OOBSICHATH U OICHWBATH SIBICHUS
OKPYXKAIOIIEro MHpa, WCIONB3ys 3HAHWS WM OIBIT, TOJYyYCHHBIE TPH H3YYCHHH
XUMUHU, TPUMEHITh HMX TPU PEIICHHH MPoOJeM B TOBCEIHCBHOW XWU3HH U
TPYZIOBOU IEATENBHOCTH;

— ¢opmupoBaHHEe Yy OOYYarONIUXCS TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XWUMHUYECKHX 3HAaHUW JUIsi BBIPAOOTKHA DKOJIOTHYECKH
11€JIeCO00pa3HOr0 TMOBENCHUSI B OBITY W TPYAOBOW JESATENBHOCTH B IEJSAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIECH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAlMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M
CAaMOBOCITUTAHHIO Ha OCHOBE YCBOGHHUS OOIIEUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS M HANPaBICHHOCTU JATBHEUIIIETO
oOy4eHus.

OOmiee YuCIO YacoB, OTBEAEHHBIX JUIsl HM3YyYCHHs] XMMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2
Jaca B Hezenmo), B 9 kiacce — 68 yacos (2 yaca B HEZEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHSATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemecTtBa. du3znueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTomax Mo3HaHWS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJNEKYIbl. XHUMHUYECKHE 3JIEMEHThl. (CHUMBOJBI XHUMHYECKHUX
AeMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas Qopmyna. BaneHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAsT AaTOMHAas —Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNUHU.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3anmMoCBsA3b KOJIMYECTBA,
Macchbl W 4YHUCJA CTPYKTYpHBIX eAuHuIl BemlecTBa. Pacuérsl mo dopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUYECKUE ABICHUSA. XUMHUYECKAs] PEAKIUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XUMHUecKHe ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEaAKINil (COeMHEHUS, PA3I0KEHUs, 3aMEeIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYJIOH, MpaBujiaMu padboThl B JabopaTopuu u
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3MYecKuX CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIIECTB, HAOIIOJCHHE
¢u3nueckux (MJaBJI€HUE BOCKA, TasHHUE JIbJa, PACTUpPAHUE caxapa B CTYIIKE,
KUINIEHUE U KOHJEHCALMs BOJbI) U XUMHUYECKUX (TOpPEHUE CBEUM, MPOKAITMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIOTOMN) SIBJICHUM, HAOMIOACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX pEaKUUi (pa3sioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBUE Keie3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JelieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKH TTOBAPCHHON
Colv, HaOJIOJEHWE W  ONHWCAHWE  PE3yJbTAaTOB  MPOBEIACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENEeH MOJEKYI
(I1IapOCTEePKHEBBIX ).

Ba:kHeiimue npeacTaBUTe/ I HEOPTAaHUYECKHUX BelllECTB

Bo3gyx — cMech razoB. CocraB Bo3nyxa. Kucinopon — 37a€MEHT U mpocToe
BemiecTBo. Haxoxnenwe kuciopona B MpHPOAE, (PU3MUYECKHE U XUMHUYECKHE
cBoiicTBa (peakmuu ropeHusi). Oxcuapl. [Ipumenenne kucimopoma. CrocoOb!



MOJIYYCHHUS] KHUCIOpoJa B JabopaTopud W mpombinuieHHocTH. KpyroBopor
KHciopoja B mpupojie. O30H — aioTponHasi MOAU(PUKALINS KUCIOPO/Ia.

TemnoBoit 3¢h(deKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- M HHAOTEPMHUYECKHE pEeakUuH. TOIUIMBO: Yrojib M METaH. 3arps3HEHUE
BO3]lyXa, YCUIIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOA.

Bomopon — nsneMeHT M mpocroe BemiecTBO. Haxoknenwe Bojopona B
npupoae, GU3MYECKHUe M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

Monsipabiii  00b€M  razoB. Pacu€Thl 1O XUMHUYECKUM YpPaBHEHUSIM.

dusnyeckue cBoKCTBa BOAbl. Bona kak pactBopurens. PacTBopsL.
HachlllleHHbIE M HEHACBIIEHHBIE pPACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J1 BEECTBA B pacTBOpe. XUMHUYECKHAE CBOMCTBA BOJbI. OCHOBaHHS.
Pone pacTBOpOB B mpuposie U B )KU3HHU 4esoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHre NpUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuil. Oxcunbl. Knaccudukanus
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHBbIC, amM{pOTEpHbIE) U
HecosieoOpasyromue. Homenknatypa oOkcuaoB. DU3MYECKHE M XUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusi. Krnaccudukanuss ocHOBaHUM: IMIETOYM UM HEPACTBOPUMBIE
ocHOoBaHusA. Homenkiarypa ocHoBaHuil. dusznueckue M XMUMUUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XUMHYECKHE cBoMcTBa KHCIOT. Psgan axtmBHOcTu MetaiuioB H. H. bekerosa.
[Tonydyenue KUCIoT.

Conu. Homenkiarypa coiieil. @U3nM4eCKUe U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eHeTnyeckas CBSA3b MEXKY KJlacCaMU HEOPTaHUYECKUX COEIUHECHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIEIICHUE COAECPKAHUSI KUCIOPOAA B BO3AyX€E, MOIYyUYCHHE,
coOuMpaHue, pacrno3HaBaHWE M HU3YYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpalieHus: TOpeHus (Tmokapa), O3HAaKOMJIGHHE ¢ 0Opas3lamMu OKCHIOB W
ONMHMCAHWE WX CBOMCTB, MOJydyeHHUE, COOUMpaHWE, pACIO3HABAHUE M W3yUYCHUE
CBOMCTB BoJopoAa (ropeHue), BauMmozeicTBue Bopopoga ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIB30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE OOpa3IoB BEIIECTB
KOJMYeCTBOM 1 MOJb, HCCIIEJOBAaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JOJIEW PACTBOPEHHOIO BEUIECTBA, B3aMMOJECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM M KajbleM) (BO3MOXKHO HCIIOJIB30BAaHUE BHJICOMATEPHUAIIOB),



WCCJIEOBaHUE O0pa3loB HEOPraHWYECKWX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaOJII0ICHNEe U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAaX KHUCIOT M IIEN0YEH,
u3ydeHue B3aumojeiictBus okcuma meau (Il) ¢ pacTBopoMm cepHOM KHCIOTHI,
KHCJIOT C METaJUIaMU, PEaKIUil HEUTpalM3allH, IOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM K3 PAcCTBOPa COJIA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/la4 10 Teme «BaxHenmme kiaccbl HEOPraHUYECKUX
COEIMHEHUI.

IHepuoauueckuii 3axkoH u lIlepuognueckast cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIIMU XUMHUYECKUX dJieMeHTOB. [loHsiTe o
rpynmnax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE W IIEIIOYHO3EMENIbHbIE METaJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJPOKCHUJBI.

[lepnognueckuit 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MenngeneeBa.  KoporkomepuonHass W JUIMHHOIIEPUOAHAS (bopmbl
[Tepunoanueckoit cucrembl xumudeckux emeHToB 1. 1. Menneneesa. Ilepronasl
U rpynnbl. PU3UYECKUNH CMBICI ITOPSAIKOBOIO HOMEpA, HOMEPOB Iepuoaa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CTpoeHne
AJIEKTPOHHBIX ~ 000JI0ueKk aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB i1 pa3BuTvs Hayku U npaktuku. J[. M. MenaeneeB — ydéHbll U
rpaXJaHMH.

Xumuyeckass cBs3b. KoBajieHTHast (MOJIApHAsT YW HEMOJSPHAs) CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTENIbHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
[Iponieccrl OKMCIIEHUSI U BOCCTAHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAUIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LIMHKA C PAacTBOPAMHM KHUCIOT M WIETOYEH, MPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOIIUX —~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUui
(ropeHue, peakiuu pa3aoKeHUs, COeAUHEHUS).

Mescnpeomemmnbnie céasu



Peanuzammsi MEeXNpeaMETHBIX CBA3€H NpU W3YYEHUHM XMMHH B 8 Kiacce
OCYUIECTBJISICTCS. 4epe3 MCIOJIb30BaHME KakK OOIIMX €CTeCTBEHHO--HAyUHBIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01Me ecTeCTBeHHO--Hay4YHbIE MOHSTHS: HAay4yHbIN (akT, TUNOTE3a, TEOpus,
3aKOH, aHaJlUu3, CHUHTE3, KiIaccuukauus, TMepUOAUYHOCTh, HAONIOJCHHUE,
SKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

®usuka: Marepus, aroMm, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUI 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: orocuntes, npixanue, ornocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE  MOPOIBI,
II0JIE3HBIE UCKOIIAeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAS peaKUMs

[lepnognueckuii 3akoH. [lepuoandeckast cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XAMHUYECKUX DJJEMEHTOB TEPBBIX TPEX MNEPUOAOB, Kaluusd, KAIbIUd W HX
COCOMHEHUN B COOTBETCTBUHM C MOJIOKEHUEM »3ieMeHTOB B Ilepuogmueckont
CHUCTEME U CTPOCHUEM UX ATOMOB.

Crpoenue BemiecTBa: BHJAbl XMUMHYECKOM CBSI3H. THUIBI KPUCTAJUIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBA3U.

Knaccudukanys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pa3jIMYHbIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccuduxanuys XuMUYECKUX peakIuii Mo pa3IudHbIM MpU3HaKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeraoBoMy 3ddexrty, mo
W3MEHEHUIO CTETICHEH OKHMCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJAOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYCCKUEC
YpaBHEHHS.

[TonsiTue 0 ckOpocTH XUMUYECKOW peakiuu. [loHsTHe 00 00paTUMbBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peaknusix. [IOHSITHE 0 TOMOTEHHBIX M TeTEPOTEeHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIUSIIOIIME HAa CKOPOCTh XUMHMYECKOW PEaKIMh M TOJO0KEHUE XUMHUYECKOIO
paBHOBECHS.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE  pPEaKIMK,  JAJCKTPOHHBIA  OayaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHHOU peakiinu. CocTaBieHUE YpaBHEHUI



OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUUd C  HCIOJb30BAHUEM  METOJA
3JIEKTPOHHOI'O OalaHca.

Teopus 3ME€KTPOIUTUYECKON TUCCOIMAIIMHN. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonel, aHMoHbl. MexXaHu3M JUCCOLMAIMU BELIECTB C Pa3JU4YHBIMH BUIAAMHU
XUMHUYECKOH cBsi3u. CTenenb quccounanuu. CUIIbHbIE U C1a0ble 3JEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBUs NpOTEKaHUs peakluii HOHHOro 0OMeHa,
IIOJIHBIE M COKpAILEHHBIE MOHHBIE YpaBHEHMs peakuuili. CBONCTBa KHCIIOT,
OCHOBAHMM M COJIed B CBETE NPEACTABICHUA 00  3IEKTPOJIMTHYECKOU
nucconuanuu. KauectBeHHble peakini Ha HOHBL. [IoHsATHE O TUApOIH3€E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKUX
BEILIECTB — META/UIOB M HEMETaUIoB (rpaduTa M anMasa), CIOKHBIX BEIIECTB
(xJ0pHuaa HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakuuu
OT BO3JCHCTBUS pa3IMYHbIX (PAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pPacTBOpPOB BEHIECTB, IpoLEecca AUCCOLUALMHA KHCIOT, WIEI0YEed M  COoJeH
(BO3MOXXHO  HCHOJB30BAHME BHJIEO MAaTEpPUANOB), IPOBEIACHUE  ONBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  I[POTEKAHWS  peakuuid HOHHOIO  OOMEHa
(oOpa3oBaHue ocajaka, BbIIEJIEHME Tra3a, o00Opa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakiMK pasyIoKeHUs, COCIMHEHUS), PACIO3HABAHUE HEOPTraHUYECKHX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKUUMHA HAa HMOHBI, pEIICHHE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanibl 1 HX cOeIMHEHUS

OOmiasi xapakTepucTHKa rajoreHoB. (OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBONCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XHMMHUYECKHE CBOMCTBA Ha IMpUMEpe  XJopa
(B3aMMOJENCTBUE C METalaM{, HEeMeTalllaMH, WIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIydeHUE, NMPUMEHEHHE. JlencTBue
XJIOpa M XJOPOBOJAOPOJAa Ha OPraHM3M YeJoBeKa. BakHeillne XJIOpUABI U UX
HaXOXKJEHUE B IPUPOJIE.

OO6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CTpoeHue u (Pu3nyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CEPbl. AJUIOTPONHbIE MOIU(DUKALNK KACIOPOAA
U cepbl. XUMUYeCcKue cBoiicTBa cepbl. CepoBOJOPOJ, CTpOeHUE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAaK MPEICTABUTENN KHCIOTHBIX OKCHUIOB.
CepHast kucnoTta, (Qu3MUecKMe W XUMUYECKHME CBOMCTBa (0OIIME  Kak
IOpEICTaBUTEN Kiacca KHUCJIOT U cnenuduueckue). XHUMUYECKUE peakLuu,
JeKalue B OCHOBE IMPOMBILIUIEHHOTO CHoco0a IOJy4YeHUs CEpPHOM KHUCIIOTHI.
[Ipumenenue cepHoil KucaoTbl. Coau CEpHON KUCIOThI, KAYECTBEHHAs PEaKIIUs Ha



cynabdaTr-uoH. Haxoxaenue ceppl M €€ COeIMHEHUH B TIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIICHHUS.

OO6mast xapaktepucTtuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENECHU OKHUCIECHHs. A30T, pacnpoCTpaHEHUE B MPUPOJE,
dusznyeckue U xuMudeckue cBoiictea. KpyroBopot azora B npupojae. AMMUaK, €ro
dusznyeckrue 1 XMMHUYECKHE CBOWCTBA, MOyueHue u npumeHenue. Cojau aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyydeHue, (PU3nYecKue U XUMUUYECKUE
CBOMCTBa (0OIIME Kak NPEACTaBUTEN KJlacca KHCJIOT W crenuduyueckue).
Hcnonb3oBaHWE HUTPATOB M COJEM aMMOHHSA B KayeCTBE MHUHEPAIbHBIX
yno0peHuil. XuMrU4YecKoe 3arps3HeHUE OKPY KaOIIEe Cpelibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIHW, 3arps3HEHHE BO31yxa, IOYBbl M BOJOEMOB). Docdop,
aJyoTponHele Moaupukanuu ¢ocdopa, puUMUECKHE U XUMHUYECKHE CBOMICTBA.
Oxkcup docdopa (V) u bochopHas kuciaota, pu3NIeCKUe U XUMUYECKUE CBONCTRA,
nosyuenue. McnonbzoBanue pocdaroB B kauecTBe MUHEPAIbHBIX YIOOPEHUIA.

OO6mast xapakrepuctuka 31aeMeHTOB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUA.  YTIIIEpOH,  aJUIOTPOIHBIE
Moau(UKALMK, PACIPOCTPAHEHHE B MpHUpoAe, (UINYECKUE UM XUMHUYECKHE
cBoiicTBa. AncopOums. Kpyrosopot yriepoaa B mpupone. OKCubl yriiepoaa, ux
¢uznyeckue M XUMHUYECKHE CBOWCTBA, JAEWCTBUE HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE M TMPUMEHEHHE. DKOJIOTMYECKHE MpPOOJIEMBbI, CBSA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rio0aJlbHOTO TOTEIUICHHWS KJIMMAaTa, MapHUKOBBIN
addekr. YronapHas KUcaoTa U €€ comM, X GU3NIYECKUEe M XMMHUYCCKHE CBONCTBA,
nojsyueHue u npumeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavasibHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, all€TUIIEH, 3TaHOJ, IIULEPHUH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yroyib, MPUPOAHBIN Ta3, HedTh),
NPOAYKThl UX mepepaboTku (O€H3MH), UX pOJib B OBITY W IPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OesKax, yrieBoJax — 1 ux
poJM B KM3HM 4eJOBEKa. MarepuaJlbHOE €AUHCTBO OPraHHYECKHX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usndeckue W XUMHUYECKHE CBOWCTBA, TIOJYyYCHHE W
npumeHnenue. CoeauHeHus KpemHusi B mnpupozae. OOmme mnpeactaBieHus o0
okcuae kpemuus (IV) u kpemuueBoil kucinore. CUIMKATBI, UX HUCIOJIb30BAHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxkHelne CTpouTenbHbIE MaTepualbl: Kepamuka,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobnaemMbr 6€30macHOT0 MCMOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TTPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKAOUUe (PU3NYECKUE U XHMHUYECKHE CBOICTBa
TraJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE ¢ oO0pa3laMyd XJOpUI0B (TAJIOr€HHIOB), O3HAKOMIICHHE C
oOpaslamu cepbl M €€ COCNMHEHHSIMU  (BO3MOXHO  HCHOJb30BaHHE
BUJICOMATEpHAIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHCIIOTBI, MW3YYEHHE XHUMHWYECKUX CBOKCTB
pa30aBIEHHOI CEPHOW KUCIOTHI, IPOBEJICHNE KaUECTBEHHOM peaKIuu Ha CyJIb(aT-
UMOH U HaOJIOJeHUE MpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UUYECKUMHU
cBoiicTBaMM a3oTa, Qocdopa M UX coeAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3naMu a30THBIX U QOCPOPHBIX yIOOpEHUIA, OIyUCHHE,
coOupaHue, pacrno3HaBaHME MW HW3YYEHUE CBOWCTB aMMHAKa, IPOBEICHHE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHUS U (ocdaT-UOH U U3YUYCHHE MPU3HAKOB
UX MPOTEKAHHUS, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEJBIO
(BO3MOXHO MICIIOJIB30BAaHUE BUIEOMATEPHUAIIOB), U3y4eHUE MoJIeIIen
KPUCTAUIMYECKUX PpeIIETOK anmasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancopOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWJIMKAaT-UOHbl W M3yYEHHE TMPU3HAKOB HUX TNPOTEKAHMS, O3HAKOMJIEHHE C
NPOAYKUMEH CHUIIMKATHOW MPOMBILUIEHHOCTH, PEIIEHHE SKCHEPUMEHTAIbHBIX
3a1a4 no reMe «BakHelnme HeMeTaUIBl U UX COSIUHEHUS.

MeTaJibl 1 MX COCTUHEHUSA

OO01mast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosiokeHuss B llepuomnueckor cucreme xumuueckux i3nemeHTtoB J[. W.
MenpeneeBa u ctpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTtaindeckas CBsA3b U
METaJuIMuecKasi  KpUCTajulMueckas  pemérka.  ODJIEKTPOXMUMHYECKUH  psif
HaIpsHDKeHUN MeTauioB. @U3MUEeCKue U XMMHUYECKUE CBOMCTBAa MeTauioB. OOmue
cocoObl moiydeHus MeTawioB. [loHsATHE O KOpPpO3UHM METAJUIOB, OCHOBHBIC
cocoObl 3almuThl UX OT Kopposuu. CmaBbl (cTajb, YyryH, AIOPaJOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MIPOMBIILICHHOCTH.

[lenounble MeTabl: MojoxkeHue B [lepuonuyueckoil cucteMe XUMHUYECKHUX
sanementoB JI. 1. MeHnpaeneeBa, cTpoeHHE MX aTOMOB, HaXOXJIEHHE B MPUPOJIE.
®duznyeckre U XUMHYECKUE CBOMCTBA (Ha ImpuMepe HaTpus U Kanus). OKcuiabl u



TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHue WIENOYHBIX METaUIOB M MX
COeJIMHEHUM.

[[lenoyno3emenbHblE METAJUIbl MarHMid MW KaJlbLMW: IIOJIOXKCHHE B
[lepnognueckon cucreme xumudeckux aneMeHToB [[. M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupoe. Pu3nyecknue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuug. Baxdeimme coeauHeHUsT Kanblus (OKCHUIl, THIPOKCHUI, COJIH).
JKécTkoCcTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: osioxkeHue B [lepuoandeckoi cucteMe XuMUUYECKUX JIEMEHTOB
J. U. Menneneesa, crpoeHne aroma, HaxoxaeHue B npuponae. dusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpPHBIE CBOWCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cuCcTEME XUMUYECKUX IIEMEHTOB [l.
N. MenneneeBa, CTpOCHHME aToma, HaxOXKIECHHE B mpupone. Pusmyeckue u
XUMHUYECKUEe CBOMCTBA xene3a. OKCUbl, Tuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux coctaB, CBOMCTBA U TOJIYUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpaslaMyd METalIOB U CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMH, U3YYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHA
KaJblIUS U HATpUsi C BOJON (BO3MOXXHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB),
MCCIIEOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKEJle3a B KUCIOPOAE
(BO3BMOKHO  WCMOJIb30BaHME  BHJACOMATEPHUATIOB), TPU3HAKOB  MPOTEKAHUS
Ka4YeCTBEHHBIX pPEaKIMi HA MOHBI: MAarHUs, KaJbIUs, AJIIOMUHUS, [IMHKA, XKeje3a
(1) u xene3a (II1), meau (II), HaOIrOEHUE W ONMCAHKUE TPOILIECCOB OKPAITMBAHHUS
IJIaMEHU HWOHAMHU HATpHs, Kalusg W Kaiblus (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHA ATIOMUHHUS
U TUJPOKCHUJIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMme «BakHeiime
METaJUIbl U KX COCTMHEHUS».

XuMHuA U OKpY:KaIIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HU 4YeliOBeKa. bezomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpelbl (mpenesibHas JOMyCcTHMast
KOHIIeHTpalus Bemects, nanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0TUYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METAUIOB, MOJHMMEpPHBIE
MaTepHuabl).

Mescnpeomemmnbnie céasu



Peanuzanus MeXnpeIMeTHBIX CBs3ed NpU H3yYyeHUH XUMUM B 9 Kiacce
OCYIIECTBIISICTCSI 4epe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTecTBEHHO-HAayuHble NMOHATHSA: HAy4YHbIM (pakT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KiacCHu(UKaluusi, T[epUOAUYHOCTh, HAOIIOJCHNUE,
OKCIIEPUMEHT, MOJEITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBJICHUE, MapHUKOBBIHI
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIbL.

dusuka: MaTepusi, aTOM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONBI, PATMOAKTUBHOCTh, MOJIEKYJa, OSJICKTPUUYECKUN 3apsij, MPOBOJHUKY,
MOJYNPOBOJHUKH, JUAJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPHUCTAJUTMYECKAs
pemérka, CruiaBbl, (PM3MUECKHE BEIMYMHBI, €AMHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCUCTEMA, MHHEpAJbHbIE
yI0OpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

['eorpadus: armocdepa, rugpochepa, MuHEpanbl, TOPHbIE MOPOIBI,
MOJIC3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHHMS XHMHHM B €IUHCTBE Y4YEOHOH U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMH
COI[MOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, HPHHSATHIMU B
oOIIecTBe MpaBUJIaMH M HOpPMaMH TIOBEJEHUS U CIIOCOOCTBYIOT MpoOIleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMAIN3AIINN 00YJatOIIUXCSl.

JIM4HOCTHBIE  PE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroUIUXCs
PYKOBOJCTBOBAaTbCS CUCTEMOM IIO3UTUBHBIX IIEHHOCTHBIX OpHUEHTallUd U
pacLIMpEHUE OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAYYHOMY HACIECIWIO, NOHUMAaHMS 3HAYEHUS XWMHMYECKOM HAYKH B KU3HH
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BIAJETh JAOCTOBEPHOW HH(pOpMAaIMeil o
IIEPENOBBIX JIOCTH)KCHUSX W OTKPBITUAX MHUPOBOW M OTEUECTBEHHOM XHMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpoiCTBE MUpa U OOLIECTBA;

2) rPaskKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLHAIBHBIX HOPMAax M IMPAaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  y4eOHO-HUCCNEOBATEIbCKOM, TBOpPUECKOW HW  JPYrMX  BUJAX
NEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOW [€ATEIbHOCTH MpH
BBINIOJIHEHUHU YYEOHBIX, IO3HABATENbHBIX 3a7ay, BBINOJIHEHUH XHUMHYECKUX
HKCIEPUMEHTOB, CO3/1AHUN YUE€OHBIX MMPOEKTOB, CTPEMJICHUS K B3aHMOIOHUMAaHUIO
U B3aUMOINOMOIIM B TIpollecce HSTOH y4eOHOM JesTeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEICHHE M TMOCTYIIKM CBOMX TOBApHUIIEH C NO3WULHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJIAIOLINE
OCHOBY Ul NMOHMMAHMsSI CYIIHOCTH HAyYHOW KapTHUHBI MHUpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJABI, B3aHUMOCBA3SAX YEJIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XUMHUM B MO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHWU IO
XUMUHU, HEOOXOIUMBIE ISl OOBSICHEHUS HAOIIOJAaEMBIX IMPOIIECCOB W SIBJICHUM,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKOM KYJIbTYPhl, B TOM YHCJIE
HABBIKOB CaMOCTOSITEJIbBHOM PabOThl C Y4EOHBIMU TEKCTaMH, CIPaBOYHOU



JUTEPATypOi, JOCTYNHBIMU TEXHUYECKHUMH CpPEICTBaMU HH(OPMAIMOHHBIX
TEXHOJIOT UM,

uHTepec K OOyYEHHI0O W TO3HAHMIO, JIOOO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  €amMo0Opa3oBaHWIO, MPOEKTHOM H  HCCIEeNOBATENbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUsS B
JaJIbHEHIIIEM;

4) popMHupPOBAHUS KYJILTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOIO OTHOILIECHHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 37I0POBBIA 00pa3 >KM3HU, OCO3HAHHME IOCIEACTBUI H
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COOJIONICHUS] TpaBUil OE€30MAaCHOCTU TMpU  OOpAIlIEHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3IudyHoro poja,
YBaXEHUE K TPyAYy MU pe3yibTaTaM TPYAOBOW JHESITEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TPUMEHEHHUs MPEAMETHbIX 3HAHUW MO XHUMHUH, OCO3HAHHBIA BBHIOOD
WHIUBUIYAIBHOM TPAEKTOPUHU MPOAOILKEHUS 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIemHON npohecCHOHANBHON AESITEIbHOCTU U PA3BUTUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) IK0JI0THYECKOT0 BOCTIHTAHMS:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOUIEHHE K MNPUPOJE KaK HCTOYHHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CYLIECTBOBAaHMUs, TOHMMAHUE LIEHHOCTH 310POBOTO U
O0e3zomacHOro o0Opa3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOJEHUS
paBuJ O€30MACHOTO MOBEICHUS U pabOTe C BELIECTBAMU, a TAKXKE B CUTYyaLUsX,
YTPOXKAOLINX 310POBBIO U )KU3HU JTHOAEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU W3YYEHUU XUMHH, IS
pELICHUS 33/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPENON, A1l TOBBILLICHUS
YPOBHSI  9KOJIOTUYECKOW  KYJIbTYpPhl, OCO3HAaHUS TIJIOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJeM M MyTed MX pEelIeHUs MOCPEICTBOM METOJ0B XHWMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBLACISIOT 3HAYUMBbIE IS
dbopMUpOBaHUS MHUPOBO33PEHHS OOIEHAY4YHbIE TOHATHUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (HaKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax M MO3BOJISIIOT Ha
OCHOBE 3HaHUI W3 ATUX MPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHON



HAyYHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (TTO3HABATEILHEIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpble oOecneunBaloT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHHUIO M OCYILIECTBICHUIO Y4YEOHOU
NESATETbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue 1elcTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIIUICHUST TIPU OCBOCHHH
3HAHHWM: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHHA (BBIICTSATH UX XapaKTEPHBIC
MPU3HAKKW, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), HUCIOIH30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHUM, BEIOMpPATh OCHOBAHUS U
KpUTEPUH ISl KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh TMPUINHHO-CIICACTBEHHBIC CBS3UM MEXKIYy OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTHN),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TPUMEHITh B TMPOIECCE TIO3HAHUS TMOHATUS (IIPEIMETHBIE M
MeTaIpeIMETHBIC), CHMBOJMYCCKHE (3HAKOBBIE) MOJICIH, UCIIOIh3YEMbIC B XUMHH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEIBHBIC TTPEACTABICHUS —
XUMHUYECKUU 3HaK (CMMBOJ JJIEMEHTa), XUMHUUYeckas ¢opMmysia U YpaBHEHUE
XUMHUYECKON peaKkIuu — MpU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 33J1a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIIATH U XaPAKTEPU30BATHh CYIIECTBEHHBIC
MIPU3HAKN U3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYCCKUX PEaAKITHH,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYUHHO-CICJACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCaX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1efiCTBUS:

YMEHHUE HCIIOJIh30BaTh TOCTABJICHHBIE BOIMPOCH B KAadyeCTBE WHCTPYMCHTA
MO3HAHUS, a TAaKXKE B KA4eCTBE OCHOBBI I (POPMHUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX CYXKICHU;

mpUOOpPETEHNE OIbITa MO TUTAHUPOBAHUIO, OPTaHU3AIlMU M TMPOBEICHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IMpoIriecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIHpoOBaTh 0000IIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, MCCIICIOBAHUS, COCTABIISITh OTYET
O MpoJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M UHTEPIPETHPOBATH HWH(OpPMAIUIO
pPa3IMYHBIX BHIOB U (HOPM TPEICTABICHUS, TTOJYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJIApHAsE JUTEparypa XHWMHUYECKOTO COJICP)KaHUs, CIPABOYHBIC
nocobusi, pecypcel MHTepHeTa), KPUTHUYECKH OLIEHUBATh MNPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3alpOChl NPU MOHCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBbIX W TO3HABATEIBHBIX 3aJ1a4 OMpPEAeIEHHOTO THIMa, MPUOOPETEHUE OIbITa B
0o0JaCTH  MCHOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOT'O MCIOJIb30BAHHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBHIOMpATh ONTHUMANIbHYIO (OpPMY IpeacTaBieHUs HHGOPMALIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
JIpyruMu opmMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHUE UCIIOJIb30BaTh W aHAJU3UpOBaTh B TMpolecce Yy4dyeOHOU W
UCCJIEI0OBATENHCKONU JIEATETbHOCTH MH(POPMALIUIO O BIUSHUM MPOMBIIIIICHHOCTH,
CENIbCKOTO XO3SICTBa W TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOIIEH MPUPOTHON
CpEIBl.

KoMMmyHuKaTHBHBIE YHUBepcaJdbHbIEe YUeOHbIe 1eiicTBUS:

YMEHMsI 3aJlaBaTh BOINpPOCHI (B XOjA€ Auaiora U (MiId) OUCKYCCHUU) IIO
cyuiecTBy  oOcCykgaeMoll  TeMbl, (OpPMYyJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEIOKEHHOH 3a1a4u;

YMEHHsSI ~ TPEJICTaBISITh  MOJyYEHHBIE  pPEe3ylbTaThl  IMO3HABATEIHHON
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JelaThb MPEe3CHTAIHIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JaOOpaTOpHOIO OIbITA,
71ab60paTOpHOI pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMN
MO3HABAaTENILHOM M HWCCIENOBATENbCKOM  JIEATEIBbHOCTH TMPU  PEUICHHUH
BO3ZHUKAIOIIKUX TPOoOJeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTIACOBAHMS
no3unui (00CykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbDY, KOOPIWHAIUS
COBMECTHBIX JEWCTBUW, OIpenejeHHe KpPUTEpPUEB IO OICHKE KadyecTBa
BBITIOJTHEHHOUN paboOThI U IpyTHE).

PeryisiTuBHBIe YHUBepCcaJbHbIe y4eOHbIEe 1eCTBHA:

YMEHHE CaMOCTOATEIBHO OMNPENENATh ILEIH ACATEeIbHOCTH, TUIAHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSATeTLHOCTh, BHIOUPaTh Hanbosee 3phEeKTUBHBIE CIIOCOOBI PEIICHUS YICOHBIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh WJIH KOPPEKTHPOBATH
IIPEUIOKEHHBIM  AJTOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUM C  Y4YETOM
MOJy4YEHHUSI HOBBIX 3HAHUNM 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX MU PEaKLUsX,
OLICHWBATh COOTBETCTBUE TIOJIYYEHHOI'O pe3yJibTaTa 3asBIICHHOW IIeNId, yMEHHE
UCTIONIb30BaTh M aHATM3UPOBATh KOHTEKCTHI, TIpe/IaracMbie B YCJIOBHUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aTEIbHOIO
COJEpKaHusl, YCTaHOBJIEHHOTO JaHHOW (¢eaepanabHO paldouell mIporpaMMmoi,
BBIJIETISIIOT: OCBOCHHBIE O0YUYaIOIUMUCS HayIHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, CcHenuPUIeCKue s TMPeAMETHOM o0jacT «XUMHUS», BUIBI
JNEATEIBHOCTH MO  TOJYYEHUI0 HOBOIO  3HAHWS, €ro HHTEPIPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOyuenus B 8 Kiacce rpeMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYJa,
XUMHUYECKUN 3IIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
MaccoBasi J10J1s1 XMMHYECKOTO 3JIEMEHTA B COSIMHEHHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHCIICHUS, XMUMHUYECKasT peakius, KiacCupUKaIUsi PEaKIUid: peakiuu
COCIMHEHUSA, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHUH
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETJI0BOM 3(h(PeKT peakiumu,
ApO aToMa, BJEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTalb, paauycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(poreHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHM U
MPUMEHSTH 3TH HOHITHUS MIPU ONUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJII COCTaBlEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIINN;

e OIpENENsATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OHMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COEIWHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W WOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeBaThb cMbica [lepuomnueckoro 3akona JI. WM. Menngeneesa:
JIEMOHCTPUPOBATh TOHMMAHUE MEPHUOJUYECKON 3aBUCHMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHHWs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTaJIpo;

e ONUCHIBATH W XapakTepu3oBaTh TaOmmuHyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHWMHYECKHUX DJEMEHTOB: pa3nyaTh TOHITUS «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpymmna (b-rpynma)», mansie u
OOJIbIlINEe TIEPUOMBI, COOTHOCHUTH OOO3HAYECHUS, KOTOpPhIE MMEIOTCS B
tabnuie «llepuoguueckas cucrema xumudeckux osnementos JI. .
MeHnieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsif siapa, 00Iee YUCIO MIEKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HCOPTAHUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIy U COCTaBy YYAacCTBYIOIIMX B PEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONMKUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOKHOCTH TMPOTEKAHUS XUMUYECKUX TMPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO H  MOJISIPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO0 JIOJII0O XHMHYECKOTO »dJieMeHTa 1o ¢dopMmye
COCIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINU;

MIPUMEHSITh OCHOBHBIE OIEPALIMN MBICIIUTEIIBHON JIEITEIBHOCTH — AHAIIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allhio, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBS3€U — JJIl U3Y4YCHUs CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaONIOZICHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe IMpaBuwiaM oOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB IO TIOJYYEHHI0 U COOHUpaAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa W KHUCJIOpPOAA), NPUTOTOBICHUIO
pacTBOPOB C OMNpPEAEIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA,
IJJAaHUPOBAaTh W MPOBOJAUTH  XUMHUYECKHE  OKCIIEPUMEHTBHI  TIO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MOMOUIBIO UHJIUKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U APYTHE).

K xoH1y oOydenus B 9 kiacce npeaMeTHbIE pe3yabTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKMX TOHSTHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HWOH, KaTUOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU A deKT
peakiuu, MOJib, MOJSIPHBIA  00BEM,  PacTBOpP,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT JUCCOLMAIUS, PEAKIMU HOHHOTO
oOMeHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHME W  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInuecKas), KpUCTALIMYecKas pemeTka, KOppo3usi METaJuIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOM pEaKUWW, NPeIesbHO JIO0IMyCTHUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHSITHUU W
MPUMEHSITH 3TH HOHSTHUS MIPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JUIsl COCTaBjieHHUS (popmyl
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIMIL;

ONPEIENATh BaJIEHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJacCy COEIMHEHHH 1o (opmysaM, BUJ XUMUYECKON
CBs3M (KOBaJICHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHWYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKOU (GopMyIie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHHM, THI KPUCTAILTNYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbica llepumoamueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBAaTh €ro TIOHMMAaHWE: OMNHUChIBATh M XapaKTepU30BaTh
Tabnuunyo (opmy Ileproanueckoil cuUCTeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJIaBHas mnoArpynna (A-rpymnma)» MU «moOodHas
noarpynna (b-rpynma)», manbie ¥ OOJbIIME MEPHUOJBI, COOTHOCHUTh
0003HaYCHUsS, KOTOpPhIE MMEIOTCA B MEPHOAUYSCKON Tabimie, C
YUCJIOBBIMU  XapaKTEePUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COoCTaB U 3apsAn sjApa, oOOIIee YHCIO SJIEKTPOHOB U
pacrpenieieHde UX 10 DJJIEKTPOHHBIM CJIOSIM), OOBICHSTH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB DJIEMEHTOB M UX COCAUMHEHUU B
npezenax MajiblX NEPUOIOB U TIIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTbl, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YMUCIy M COCTaBY Y4YacTBYIOIIMX B peakluu
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOMIME W CHEHU(PUICCKUE XUMHUYECKUE
CBOMCTBAa NPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKIAasi OMNUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINN;

COCTABJISITH YPaBHEHHUs BJEKTPOJUTUYECKOM JAUCCOLMALMHM  KHUCIOT,
LIEJI0YEH U COJIEU, TIOJIHBIE U COKPALIEHHBIE YPABHEHMS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHi, TOATBEPKIAOIINX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3U MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHca ITHX PEaKIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHX IIPEBpAIIEHUH B Pa3IdYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYI0 MOJCKYJISIPHYIO M MOJSIPHYIO — MAacChl
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO OJJIEeMeHTa 1o (opmyie
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAUTH PACUEThHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coONI0aTh  NpaBWIa  MOJb30BAaHHWA  XUMUYECKOM  MOCyAod |
7a00paTopHbIM  O00OpYy/IOBaHMEM, a TakKe IMpaBwia OOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSIMH TIO BBIMOJHEHUIO
Ja00pAaTOPHBIX XMMHYECKUX OIBITOB 110 TOJIYYCHHI0O U COOHUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOIMNE  KAYEeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
noaua-, KapOoHat-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIHNEC B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICITMTEIILHON NESITCIIBHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHE, O0O0OIIeHHE, CHUCTEeMATU3alMI0, BbHISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB U
XUMHUYECKUX PpEaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJCIMPOBAaHUE, SKCIEPUMEHT (pEealbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE TIOHATHS
XuMusg — BakHas 00/1aCcTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexka [JOK
' MPAKTUYECKOM IEATEIIbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
19 BemectBa 1 xumnueckue 15 1 bu6mmoreka [JOK
' peaKkuuu https://m.edso00.ru/7f41837c
Uroro no pazneny 20
Pa3nen 2. Baxkneiiue nmpeacTaBuTe/ I HEOPraHUYECKUX BEIIECTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
Bonopoa.Ilondarue o kucinorax bubnuoreka [JOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nmoreka [JOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIE KJ1acChl 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
XHMI/I‘ICCKaH CBA3b. OKI/ICJII/ITeJIbHO-BOCCTaHOBI/ITeJII)Hble pealcmm



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atomMa
XuMH4ecKas CBS3b. Bu6morexa LIOK

3.2 OKHCIHTEIBHO- 8 https://m.edso00.ru/7f41837¢c
BOCCTAHOBUTEIbHBIC PEAKIIHH

Horo no pasaeny 15 sl sgsponun1E1837c
PesepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [ToBTOpEeHue u yriaybienue 3HaHUN 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3J/IeNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6mmoreka [IOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnmnoreka [JOK
' XUMUYECKHE PEaKIIMHU B paCTBOpax https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTaibl M MX cCOeTMHEHHS
OO1m1ast XapakTepUCTUKA XUMUYECKUX bubmmnoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso00.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé€ 6 bubmmorexa LHOK
' PYTIRL L€p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO6m1ast xapakTepruCTUKA XUMUYECKHUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pocdop 1 ux 7 1 bubmorexa HOK
' ' ’ https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mas XxapaKTepUCTUKA XUMHYECKHUX
24 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 Bubmmorexa [IOK
' y PYIHB. poa https://m.edso0.ru/7f41a636
KPEMHUH U UX COSAMHCHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bubnmoreka [IOK
3.1 Obmpe cROHCTBA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxueline MeTasuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3znen 4. XuMus u okpy:kamomias cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 buGnnorexa LIOK
) 1 P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMs 3 Bubmaorexa ITOK
P p https://m.edsoo.ru/7f41a636
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumusi, 8 kiacce/ I'abpuensa O.C., Octpoymo N.I'., Cnagkos C.A.,
AxkimmonepHoe obmiectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 kinacc/ ,Kysnernosa H.E., Tutoa U.M., I'apa H.H. AxuronepHoe
obuiectBo «M3narensctBo «lIpocBemienne»

71 Xumus. PaGouas tetpajs. 8 kiacc.

"1 Xumust. Pabouas tetpans. 9 kiacc.

1 Xumus. Terpans amst 1abopaTOPHBIX U MPAKTHUIECKUX paboT. 8 Kiacc.

71 Xumus. Terpans amst 1abopaTOPHBIX U MPAKTHYECKUX paboT. 9 Kiacc.

1 TpeHnpoBOYHBIE U TPOBEPOUHBIE PAOOTHI O XUMHHU. 8-9 KITacCHI.

1 Xumns. 3agayduk ¢ "momormHukoM". 8-9 kinaccsl.

METOJAUYECKUE MATEPHAJIbBI JIJIS1 YYUTEJIA
"1 TpeHnpOBOYHBIE U TPOBEPOUYHBIE PAOOTHI O XUMHH. 8-9 KITacChI.

Xumus. Iugaktuaeckuii MaTepuai. 8-9 Kiiacchl.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

"1 Enunas kosuteknus nudpoBeIX 00pa3oBaTelbHBIX pecypcoB http://school-

collection.edu.ru

| ®enepalibHBIN LEHTP HHPOPMALITMOHHO-00PA30BATENbHBIX PECYPCOB


http://school-/

(®LHOP) http://fcior.edu.ru
71 Iloptan dyHAaMEHTATLHOTO XUMHYECKOT0 00pa3zoBanus Poccun
http://www.chemnet.ru

1 "S uny Ha ypok xumun". Marepuansl Kk ypoky. http://him.1september.ru

71 XuMus 151 BCeX: WILTIOCTPUPOBAHHBIE MAaTEpHAaIIbl IO OOIIIEH,
OpraHuveckoit u Heopranndeckoi xumuu http://school-sector.relarn.ru/nsm/

1 Mup xumun http://chemistry.narod.ru

1 Bupryansnast Xumudeckas [Ikomna http://him-school.ru

"1 Xumusi. BuptyansHast oOpazoBaTeinbHas JadopaTopus
http://www.virtulab.net/index.php?option=com_content view=category

layout=blog id=57 Itemid=108
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