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HOACHUTEJBHASA 3AIINCKA

[IporpammMa TO XWUMHUHM Ha YPOBHE OCHOBHOTO o0OIIEro o0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHW K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIETr0 00pa3oBaHMUsl, MPEICTaBIEHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe deaepaibHON pabodeil mporpamMmbl
BOCITUTAHUA ¥ C yI€TOM KOHIICTIIIMH TPETIOaBaHUs Y4eOHOTO TIpeaMeTa « XUMHUS
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoii @enepanuu.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O LENsIX, OOIIel cTpaTeruu
oOydeHusi, BOCIHMTAHUS U PA3BUTUS OOYyYAIOUIMXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHABJINBAECT 00s13aTeNIbHOE MpeMETHOE coJiepKaHue,
npeAycMaTpUBaeT pacClpelesieHue €ro Io KiaccaM W CTPYKTYpHUpPOBAaHHUE IIO
pazielaM U TEeMaM IMPOrpamMMbl MO XUMHH, ONPEAEISIET KOJIMYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIep KaHuUs, PEKOMEHYEMYIO
MOCJTEAOBATEALHOCTh  M3YUYCHHUS XUMHUU € Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO MpoIlecca, BO3PACTHBIX
0COOEHHOCTEW  O0y4aromuxcsi, OINpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOUW 00pa30oBaTelIbHOU
MpoTrpaMMbl HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHus, a TakKe TpeOOBaHMM K
pe3yibTataM 00y4YeHHs] XUMUM Ha YPOBHE 1I€JICH M3yUeHUs MTPEeaMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEILHON JIEATELHOCTH OO0YYalolerocss Mo OCBOCHUIO
y4eOHOTO COJIepKaHUsI.

3HaHWE XWMHH CIY)KUT OCHOBOW [t (OPMHUPOBAHMS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
posib urpatoT GopMUpPyEMbIe XUMUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPruu M 00 HSBOJIIOIMU BEILIECTB B MPUPOJE, O MYTIX PEIICHUS TJIOO0ATbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTHUUECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyeHune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXXHOCTEH  JIJIi  CaMOpa3BUTHUS U
dbopMupOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IIIeH 1 (hYyHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOW  JIeSITEIBHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MTOBCETHEBHOM JKU3HU, TaK M B TPO(PECCHOHAILHOM NESITEIIbHOCTH;

3HAKOMHUT CO CIHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3JIsia HA €IMHCTBO MPUPOBI M YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHOU TPAMOTHOCTH 00YYaIOIINXCSl;



CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHne 00Y4YaAIOIINUXCSI.

JlanHbIe HampaBlieHWS B OOYYCHHH XUMHH OOECIEUMBAIOTCS CHEIU(MUKON
colepkaHusl  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISETCS  MEJaroru4ecKu
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsl OPUECHTHPOBAH HA
OCBOCHHE OOYYArONIMMUCS CHCTEMBbl IEPBOHAYAIBHBIX TMOHATHNA XWMHH, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX IOHSATHM
OpraHUYECKON XUMUHU.

CtpykTypa cojepkaHus MPOTpaMMbl MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoAa K €€ u3ydeHuro. CoaepikaHue CKIaAbIBAETCS U3 CHCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATUNA O XUMUYECKOU
peakiuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHWI HA OCHOBE TEOPETUYECKUX NPEACTaBICHUN
Pa3HOIO YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akoHa /1. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

— YUEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

— TMpEeICTaBI€HUNA 00 AIEKTPOJUTUUYECKON JHCCOLMAlMU BELIECTB B
pacTBopax.

Teopernyueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHS K JPYroMy, BBIMOJHSASA (GYHKIUM OOBICHEHHS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XUMHUHU CHOCOOCTBYET  (HDOPMHUPOBAHMIO
IIPEJACTABJIEHUS] O XUMUYECKOM COCTABJISIOLIECH HAYYHOU KAPTUHBI MUpA B JIOTUKE
€€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHOIIEHWS K HAay4YHOMY 3HAaHHUIO U
METOJaM MO3HaHUS B Hayke. M3ydeHune XMMUM NPOUCXOAUT C MNPUBJICUECHUEM
3HAHUI W3 paHee M3YyYEHHBIX y4eOHbIX MpeaMeToB: «OKpYKaloUid MUDPH,
«buonorus. 5—7 knacce» n «®dusuka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHM TMPOUCXOAUT (QOpMHUPOBAaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JJACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUUYECKON
NEATEeIbHOCTH 4YeJOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUN — BaKHEUIIHUX (PaKTOB, IMMOHATHH, 3aKOHOB M TEOPETHICCKHUX TOJIOKEHUH,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B



OpUOOIIEHNHM K HayYHbIM METOAAM TO3HAHMA MpPU H3YYCHHH BEIIECTB H
XUMHUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUHU B Y4eOHO-TO3HABATEIBHOW U Y4eOHO-HCCIIEA0BATENbCKON
JeSTeIbHOCTH, OCBOCHHMM NpPaBMWJI 0OE€30MaCHOrO OOpallleHHs C BEIIECTBAMH B
MMOBCEIHEBHOM KU3HU.

[Ipu u3yyeHUu XMMHUU HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs BaKHOE
3HAYE€HHE MPUOOPENTH TAKUE LEIH, KaK:

— (opmupoBaHHe WHTEIUIEKTYalbHO pPAa3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHUsT Ha CHCTEeMaTH4YeCKOoe MpUOOIIEeHUE
oOyJaronMxcsi K CaMOCTOATEIbHON ITO3HABATEIIbHOM JEATEIbHOCTH, HAy4YHBIM
METOJIaM TO3HaHUS, (POPMHUPYIOIIMM MOTHUBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecreueHne yciIoBuil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOW MAESITENBbHOCTH, MO3HAHHUA M CAMOIIO3HAHMS, KIIIOUEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE IS
Pa3IMYHBIX BUJOB I€ATEIbHOCTH;

— QopmupoBanue oOueld ¢GYHKIMOHAIBHON M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBACHAT, M OLICHUBATH SIBJICHMS
OKpPY’KaIOIIET0 MHpa, WUCIOJb3Yys 3HAHUS U ONbBIT, MOJYYEHHbIE NMPHU HU3YyUYCHUH
XUMHH, TPUMEHATh WX MpPH pEIIeHWHu MpoOJeM B TOBCEAHEBHOW >KU3HH H
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opMmHupoBaHHE y OOy4YalOIIMXCA TIYMAaHUCTHYECKUX OTHOILECHHUH,
MOHUMAaHUSl 1EHHOCTH XUMHUYECKUX B3HAHUM IS BBIPAOOTKH DSKOJOTHYECKU
11eJIECO00PAa3HOrO0 TOBEAEHUS B OBbITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEW MPUPOIHON CPENBL;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUI0 HAa OCHOBE YCBOEHHUS OOIIEUYETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Npo¢uis U HaNpaBlIE€HHOCTU JajbHeHIIero
00yueHus.

OO0miee 4YuCIO 4YacoB, OTBEIEHHBIX [UISI M3YYEHHS] XHMHH Ha YpOBHE
OCHOBHOT0 0011ero o0pazoBanusi, cocrapiisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTtBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BemiecTB. [loHsTHe 0 MeTojax Mo3HaHHWS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJBbl. XHUMHYECKHE 3JEeMEHThl. CHUMBOJBI XUMHYECKUX
31eMeHTOB. [IpoCThie U Cl0XKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckasi ¢GopMmyrna. BaleHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKkOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAasE aTOMHas Macca.
OtHOcuTENnbHAsT MOJIEKYJISIpHAst Macca. MaccoBas 10Ji1 XUMMHAYECKOrO 3JIEMEHTa B
COCIMHECHUMU.

KonnuectBo BemectBa. Moib. MoisipHast macca. B3auMoCBs3b KOJIMYECTBA,
MacChl W 4YHUCIA CTPYKTYpHBIX €IUHHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUH.

OuU3NYECKHE U XUMHUUYECKUE SIBICHUSA. XUMUYECKAs] PEaKUUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX PEaKIUi (COeAMHEHMS, Pa3I0KEHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBUiaMu padoOThl B J1abOpaTOpuu U
npuéMamu oOpalleHus: ¢ J1adopaTOpHBIM 000PYIOBaAaHUEM, U3YUECHUE U OMUCAHUE
bU3UYECKNX CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOIOJCHUE
dbu3nyeckux (IJIaBJIeHHWE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIKe,
KUTICHHE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHUE CBEUYM, MPOKATHMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SIBJICHUM, HAOII0ICHHE U
OTMMCaHUE MPU3HAKOB MPOTEKaHUS XUMHYECKUX PpeaKIui (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUIPOKCHUJIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE Kene3a ¢ pactBopom cosu meau (I1),
U3Y4YCHHE CIOCOOOB pPa3JeICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBAHUE, JUCTHWLISAIMA, XpoMaTorpadusi, MPOBEJCHNUE OUYUCTKH MOBApPEHHON
coJi, HaOJIOJICHWE W  OMNHCaHWE  PE3yJbTAaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAaCChl, CO3IaHUE MOJEIEH MOJEKYJ
(1IapocTepKHEBBIX ).

BaxHeluue npeacTaBuTe/Id HEOPraHUYECKMX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3j€eMEHT U IpocToe
BemecTBO. HaxokneHue kucimopoga B Tpupojae, (Ppu3nyeckne W XUMHUYECKHUE
cBoiictBa (peakuuu ropeHus). Oxcuapl. [Ipumenenune kucimopoma. CrocoObI



MOJIy4eHUs] KHCIIOpoja B JabopaTopud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B npupoae. O30H — aioTpoIiHas MoaupUKaIMs KUCIOpoa.

TemnoBoit 3¢ (deKT XUMHUUECKONH pEeaKInHh, TEPMOXMMHUYECKHUE YpaBHEHUS,
9K30- U SHAOTEPMUYECKHE peakUMH. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHHE
BO3/lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »smeMeHT W mpocToe BemecTBO. HaxokneHnue Boaopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
roxy4deHus. KHcioTel u coun.

Monsipubiii  00bEM  ra3oB. Pacy€Thl 1O XUMHYECKUM YPaBHECHUSIM.

dusnyeckre cBOKWCTBA BOAbl. Bona kak pactsopurens. PacTBopsl.
HaceolilieHHBIE W HEHACBHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbl. OCHOBaHMSI.
Ponp pacTBOpoB B Npupoje U B KU3HHU 4eloBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanuss Heopranmdyeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cojeoOpa3yroniue  (OCHOBHBIE, KHUCIOTHbIE, amM@OTEepHbIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. Duzmdeckue U XUMUYECKHE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKCHUI0B.

OcHoBanus. Knaccudukanust ocHoBaHWM: IMEIOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHnknatypa ocHoBaHmil. PU3NMYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuM. [loryuenne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @usznyeckue u
XUMHUYECKHE CcBoOMcTBa KHCIOT. Pan axtuBHOcTH MetauioB H. H. bekerosa.
[Tomy4yeHue KUCnoT.

Comu. Homenknarypa comneil. @u3zndeckne U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue coiei.

['eneTnueckas CBsSI3b MEXKy KJIaCCaMHU HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

Kaue€CTBEHHOE OMNPENIEIICHUE COJIEPKAHUS KUCIOpOJa B BO3/IyX€E, MOJTyUYCHUE,
coOuWpaHue, pacno3HaBaHWE M HW3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
MpeKpalleHus TropeHus (mokapa), O3HAKOMJIEHHE C oOpaslaMud OKCHUIOB U
OMHCAaHUEe HX CBOKWCTB, MOJyYeHHE, COOMpaHWEe, pPACIO3HABAHWE U H3YYCHHE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIM4ecTBOM 1 MoJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OINpPEIEIEHHON
MacCOBOM J10Jield pacCTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM u KanblueM) (BO3MOKHO HCIIOJIB30BaHUE BHJIEOMATEPHUAIIOB),



UCCIIEIOBaHNE O0pa3llOB HEOPTraHMYECKHX BELIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0IEeHNE U3MEHEHMsI OKPACKH MHAMKATOPOB B PACTBOPAX KUCJIOT U ILIENOYEH,
n3ydeHue B3ammojeiricTBus okcuma memu (II) ¢ pactBopom cepHO# KHCIOTHI,
KHCIIOT C METaJUlaMM, PEaKkUWid HEeUTpaln3aluH, I0Jy4YEeHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa IPYTMM K3 PacTBOpa COJIM, PELICHHE
DKCIEPUMEHTAIBHBIX 3aJa4 N0 TeMe «Baxnenmume Kiaacchl HEOPraHUYECKHUX
COEIMHEHUN.

Ilepuoguvecknii 3axkoH u Ilepmoamuyeckas cucreMa XMMHYECKHX
jementoB JI. U. MengeseeBa. CtpoeHne aToMoB. XMMH4YeECKasl CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIHT

[lepBple MONBITKM KiIacCUPUKAMM XUMHYECKUX 3JIeMeHTOB. [loHsATne o
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIEIOYHO3EMENbHBIE METAJUIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(pPOTEpHbIE OKCUIBI
Y TUIPOKCHU/IBI.

Ilepuonnyeckuit 3akoH. Ilepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KoporkomepuogHas U JAJIUHHONEpHOAHAs  (OPMBI
Ilepnonmuecko cucremMbl XuUMUYeCKHUX dnemMeHToB [l. M. MenneneeBa. [leprnossr
n rpynnbl. OHU3NYECKUN CMBICI NOPSAKOBOTO HOMEPA, HOMEpPOB NEPHOAA H
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000704YeKk aroMoB 1mepBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepnogmueckonn cucremnl [l. M. MenneneeBa. XapakTepucThKa XUMHUYECKOTO
3JIEMEHTA 110 ero noJioxkenuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWUMHUYECKHX JJIEMEHTOB,
METAJUNINYECKNX U HEMETAIUNIMYECKHUX CBOMCTB IO IPYIIIIaM U MEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyueckoil CUCTEMbBI XUMAYECKUX
DJIEMEHTOB Ui pa3BUTHs Haykh WU npaktuku. . M. MenneneeB — yd€Hblii U
IrpakKIaHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOJdsipHAass W HENOJsIpHAs) CBA3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. VIOHHAs CBA3b.

Crenenp okuciieHHa.  OKHUCIMTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMM.
IIpoueccsl OKUCIEHNS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

U3y4eHHe oO0pasloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJICHCTBUE
IMJAPOKCHA LMHKA C PACTBOPAMH KHUCJIOT M IIEJIOYEH, IMPOBEJECHHE OIIBITOB,
WUTFOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLIMMA
(ropenue, peakiu pas3yioKeHUs,, COeTUHEHHUS ).

Mesicnpeomemmnuoie céasu



Peanuzanus MeXnpeaMeTHBIX CBS3€H NpU W3YYCHUHM XUMHH B 8 Kiacce
OCYUIECTBJISIETCS. 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyUYHbIX
NOHATUN, TAK W MOHATHUH, SBJIAIOLIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OOmme ecTecTBEHHO--HAYyYHbIE TIOHSTHS: HAyYHBIN (akT, TUIOTE3a, TCOPHS,
3aKOH, AaHaJU3, CHUHTE3, KiIaccu(ukauusa, IEepUOJAHUYHOCTb, HAOIIIOICHHE,
AKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@u3uka: maTepus, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONbI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PU3WUYECKHE BETUUUHBI, €IHHHIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3b1, COJHIIE.

buonorus: hoTtocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOIAEMBbIE, TOIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHMYECKAs peaKIUs

[lepnonnueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTA B M3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kalusd, KalablUusd MU UX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM 3JeMeHTOB B llepuoamueckoit
CHUCTEME U CTPOCHUEM UX AaTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PEMIETKH U
BUJla XUMHUYECKOUN CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COCIMHEHU, TEHETUYECKasl CBA3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanust XuMUYeCKUX peakiyii Mo pa3IMuHbIM MpU3HaKam (1o YUCITy
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIioBOMYy 3¢ GdeKTy, Mo
U3MEHEHHIO CTETICHEW OKUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acCTHUIO KaTajlnu3aTopa). IK30- U IHIOTEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[lonsiTue 0 ckopocTu XuMHUuyecKoW peakiuu. [loHsTHEe 00 00paTHMMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [IoOHSITHE 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [lonarue o karammse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BJIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pEaKIUMU M TOJO0XKEHHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEaKIMKM,  JJICKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBlI€HUE ypaBHEHHI



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  KCHOJIB30BAHMEM  METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonel, annonsl. MexXxaHu3M IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMHA BUIAMU
xuMHuueckon cBs3u. Crenens quccounanuu. CUibHbBIE U CIa0bIE dJIEKTPOIMUTHI.

Peakuun noHHOro oOMeHa. Y ci0BUs NPOTEKAaHUS peakluii HOHHOIO OOMEHa,
IIOJIHBIE M COKpAaIEHHbIE WMOHHBIE YpaBHEHHs peakuuili. CBONCTBa KHCIIOT,
OCHOBaHM W COJEM B CBET€ NPEJICTAaBICHUNA 00 3JIEKTPOIUTHUYECKON
nucconnanyu. KauectBeHHble peakunu Ha HOHBL. [loHsATHE 0 THApONIM3E conel.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJEISAMU KPHUCTAUIMYECKUX PEMIETOK HEOPTaHMYECKUX
BEILIECTB — METAUIOB U HEMETAIOB (rpagura M ajnMasa), CI0XHBIX BEIIECTB
(xJopuga HaTpuUs), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3/JCHCTBUS pa3IUYHBIX (DAKTOPOB, HCCIEJOBAHUE AIIEKTPONPOBOJIHOCTU
pacTBOpPOB  BELIECTB, IIpolLecca AUCCOLMALMM KHUCIOT, LIEJ0Yer U ColeH
(BO3MOXKHO  MCHOJIb30BAaHME  BHJIEO MAaTEpPUAlOB), IPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPU3HAKK  MPOTEKaHUs  peakuuii  MOHHOro  oOMeHa
(oOpa3oBaHuMe oOcajaka, BbIIEJICHHE ra3a, o0Opa30BaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIUX  MPUMEPBl  OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLIMM
(ropeHue, peakuu pa3ioXKeHHs, COCAUHEHNUs), pacllO3HAaBaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAaKUMWd Ha HOHBI, PpEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl 1 MX COeAUHEHUA

OOmiasi xapakTepucTHKa rajoreHoB. (OcoOEHHOCTH CTPOECHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3NYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHWYECKHME CBOMCTBA Ha MPUMEPE  XJIOpa
(B3aMMOJEHCTBHE € MeETalllaMHM, HEMEeTaJUlaMH, IierodaMu). XJIOPOBOJAOPO.
CounsiHasg KUCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHHUE, NMpumeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJAOPOJA HAa OPraHU3M YeJIOBEKa. BakHehIue XJIOpUIbl U UX
HAaxO0KJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka daeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHune u (uU3NYECKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOJa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOECHUE, (PUBUYECKHE U
XUMH4YecKue cBorcTBa. OKCUABI CEpbl KaK NPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas xwuciora, ¢GU3MYECKHE M XHMHYCSCKHE CBOMCTBa (0OIIME  Kak
MpeICTaBUTENsl Kjacca KHUCIOT MW crnenuduyeckue). XUMHUYECKUE pEeakiu,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJYyYEHUs] CEPHOUM KHUCIOTHI.
[Ipumenenue cepHoi KucaoTsl. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAS PEAKLINS Ha



cynabdar-uoH. Haxoxaenue ceppl M €€ COCOTUHEHHN B MpHUpPoAE. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpefbl COCNUHEHHMSIMU Cepbl (KUCIOTHBIE JOX[IH,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPALICHUS.

OO6miast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHUS. A30T, pacCpoCTpaHEHUE B MPHUPOJE,
dusnueckre U XUMHUecKre cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero
du3nuecKre 1 XUMUYECKHUE CBOMCTBA, MoJydeHre U npuMeHeHue. Coaum aMMOHUS,
ux pU3NUECKUE U XUMUYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THas KUCIOTa, €€ MOJydyeHue, (PU3NUecKue U XUMHUYECKUE
cBOlcTBa (00mME KakK TPEICTABUTEN Kjacca KHCIOT W CHEeIU(PUIESCKHUE).
Hcnonb3oBaHne HUTPATOB M COJEH aMMOHHUA B KayeCTBE MUHEPAIbHBIX
ynoopennii. XuMu4ecKoe 3arps3HeHUe OKPY>KaoIIe cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHE BO3[yXa, MOYBBI U BOJOEMOB). Docdop,
ajuiorponHeie Moaudukaruu docdopa, Gu3MUECKHe U XUMHUUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u bochopHnas kucnora, GU3ndecKre 1 XUMUIECKUE CBONCTBA,
nosyaenue. McnonabzoBanue GocdatoB B kauecTBE MUHEPATBLHBIX YI0OPEHHIA.

O6mras xapaxktepuctuka 371eMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapakTE€pPHbIE  CTEMEHU  OKHUCJICHUSA.  YIJIEpOJ,  aJUIOTPOMHBIC
Moau(dUKalMKM, PpacOpoCTpaHEHHE B TMpUpPoAC, (UBMYECKUE U XHUMHUYECKHE
cBoiicTBa. Ancopouusa. Kpyrosopot yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
duznueckue W XUMUYECKHE CBOWCTBA, JIEWCTBHUE HA IKUBBIE OPraHU3MBI,
MOJIYYCHHE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIeMbl, CBS3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rIo0aJbHOTO TOTEIUICHHS KJIMMAaTa, MapHUKOBBIN
addekT. YroapHas KUcaoTa U €€ coiu, X GU3NYeCKUe U XMMUYECKUE CBOMCTBA,
nojiyueHue W TnpuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIINIEHHOCTH M CEITHCKOM
XO351CTBE.

[TepBoHauanibHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yriepozaa (MeTaH, 9TaH, STWICH, alleTUJICH, 3TaHOJI, TIIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKTHl WX TmepepaboTku (O€H3WH), WX POJib B OBITY W TIPOMBIIUICHHOCTH.
[TonsTrie 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: KUpaxX, OeNKaxX, yrieBoJax — U UX
posi B OKM3HM 4elloBeka. MarepuaibHOe E€IUHCTBO OPraHUYEeCKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, TMOJyYEeHUE U
npumeHenue. CoenuHeHHs KpemHHUs B mpupone. OOmue mpencraBieHus 00
okcuae kpemuus (IV) u kpemuueBor kuciaore. CUIMKaThl, UX HCHOJIB30BaHUE B
OBITY, B MPOMBIIIUICHHOCTH. Ba)kHEWIINEe CTpOUTENIbHBIE MaTepHUasbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobnembr 6€30MacHOr0 MCTOIB30BAHMS
CTPOMTENBHBIX MAaTEPUAIIOB B OBCEAHEBHOW KU3HMU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIOJEHUE MPU3HAKOB
UX TIPOTEKAHMsI, OMBITHI, OTpaKAIOIIMEe (PU3MUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOTeHOB U WX COCJAMHEHHH (BO3MOXHO MCIOJb30BaHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHUE C O0Opa3lnaM XJOPUIOB (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpa3naMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI, M3YYEHUE XHMHUYECKHX CBOMCTB
pa30aBiIEHHON CEPHON KUCIIOTHI, IPOBEICHNE KaUeCTBEHHOM peakIuu Ha cylibdat-
WOH W HaOJOJeHUE TNpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ochopa M uX coequHEHUH (BO3MOMKHO MCHOJIb30BAHKE
BUJIEOMATEPUAITIOB), 00pa3IiaMu a30THBIX U (PochopHBIX ynoOpeHui, mosydyeHue,
coOupaHue, pacrno3HaBaHME€ U UW3Y4YEHHUE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi HA MOH aMMOHUS U (ochaT-uoH U U3y4YeHHE NMPU3HAKOB
UX IIPOTEKAHMS, B3aUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), U3y4YeHUe Mozelen
KPUCTAUIMYECKUX PEImIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
IPOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOra3a, MOJIyuyeHHUE, COOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHUCIIOTO Tra3a, MPOBEICHUE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl WU W3yYCHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
OPOAYKIIMENH CHJIMKATHOW MPOMBIIUICHHOCTH, PEIIEHUE HSKCHEPUMEHTAIbHbBIX
3a7a4 1o TeMe « BaxxHeune HeMeTaluIbl U KX COCTUHEHUS.

MeTanibl 1 X COeTUHEHUSA

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux a3viemeHtoB J[. U.
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTamnyeckasi CBsi3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  pPemETKAa.  DIEKTPOXMMHYECKUUA  Psif
HanpsoKeHU MeTalioB. @U3MYECKUEe U XUMHUYECKHUE CBOMCTBa MeTauioB. OOmiue
CIOCOOBI TOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpOo3uM METaiOB, OCHOBHBIC
CIoCcOOBI 3alUThl MX OT Koppo3uu. CmuaBbl (CTajgb, YYTyH, IIOPATIOMHUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounbie MeTauIbl: TOJOXKEeHUE B llepuoandeckoi cucreMe XUMHYECKUX
sanemeHToB JI. M. MenaeneeBa, CTpoe€HHE MX aTOMOB, HaXOXJIEHUE B MPHUPOJE.
®u3nuecKkre U XMMUYECKUE CBOWMCTBA (Ha mpumMepe HaTpus U Kanus). OKcuasl u



TUAPOKCUILI HaTpusi W Kaius. [IpuMeHeHHe IeNOYHbIX METalIOB M HX
COE€IMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MAarHMid MW KaJbLMWA: IIOJIOXKECHHE B
Ilepnoguueckon cucreme xumuueckux sineMeHToB [[. 1. MenneneeBa, crpoenue
UX aTOMOB, HaXOKJICHUE B Ipupoae. PU3nyeckrue 1 XUMUYECKUE CBOKMCTBA MAarHus
U Kanpluda. Baxseiilve coeauHEHUs Kaiblus (OKCUI, TUIPOKCHUA, COJH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJroMHUHUN: TIOJ10)KeHUE B [leproindeckor CUCTEME XUMHUYECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHue aroMa, HaxoxkaeHue B mpupone. dusnueckue u
XUMUYECKHNE CBOMCTBA amtoMHUHMS. AMGOTEpHBIE CBOMCTBA OKCHIA M TUIPOKCHUIA
ATIOMHUHUSL.

Keneso: nonoxenue B [lepuonnueckoil cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B npupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA xkene3a. OKcuibl, rTuapoKcuabl U conu xxenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA M MOJYYCHHE.

Xumuueckuii IKCnepuMenm:

O3HAaKOMJIEHHE C oOpaslaMu METaNIOB W CIUIaBOB, UX (U3HUUECKUMU
CBOMCTBaMM, M3YyYEHHE PE3yJbTATOB KOPPO3HMH  METAUIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHJA
Kalbllud W HATpUs C BOJOM (BO3MOXKHO WCIOJB30BAaHUE BHUACOMATEPUATIOB),
MICCIIEIOBAHNUE CBOMCTB XECTKOM BOJIBI, IIpOLECCa TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXKHO  HCIOJIb30BAaHME  BHJACOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllMs, allOMUHUS, [IMHKA, JKelie3a
(1) u xenesa (II1), meau (II), HaGIrOACHKUE U ONTUCAHHUE MPOLIECCOB OKPAIIMBAHHS
IJJaMEHH MOHAaMU HATpUsl, Kalusd W Kalblusg (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHU]IA ATIOMUHMUS
Y TUIPOKCHU/JIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U UX COCTUHEHUS».

XuMHuS U OKPY KAKOUIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEAHEBHOW KU3HM YellOBEeKa. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuil B ObITy. [lepBas momois npu
XUMHYECKUX 0KOTraxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas JOMycTHUMast
KOHIIeHTpaius BemecTs, nanee — [1/IK). Poab xuMun B pemieHrn 3K0JIOTHYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydeHue 0o0pasIoB MaTepHasioB (CTEKIIO, CIUIaBbl METAJJIOB, MOJUMEPHBIC
MaTepHaIbl).

Mesicnpeomemmnoie cea3u



Peanuzamus MeXIpenIMeTHBIX CBsi3ed NpU H3ydyeHUU XuMuu B 9 Kiacce
OCYILECTBIISIETCS 4YE€pPe3 HCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHbIX
HNOHATUMN, TaK U MOHATUHN, ABJSIOUIMXCS CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOTI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATHA: HAY4YHBIA (PakT, THIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuuKauus, TMEePUOAUYHOCTb, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SIBJICHUE, MAapHUKOBBIN
3¢ eKT, TEXHOJIOTHsI, MaTePUAJIBI.

®duszuka: Marepus, aTOM, OJIJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIU],
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYJa, SJCKTPUUECKUNA 3apsl, MPOBOIHHKH,
MOJyIPOBOJTHUKH, ~ TUAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, €AMHULBI W3MEPEHUSI, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoIHIIE.

buonorusa: ¢orocunTes, npixanue, Omocdepa, IKOCUCTEMA, MUHEPAIbHBIE
yIoOpeHusi, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIECTRA.

I'eorpadusa: armocdepa, runpochepa, MHHEpanbl, TOPHbIE IOPOJBI,
M0JIE3HbIE UCKOIIaEMbI€, TOINIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 11O
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJIbTATBl OCBOEHUS MPOrPaMMBbl OCHOBHOTO  OOILEro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YEeHUs XMMHHM B €IWHCTBE y4EOHOH H
BOCIIUTATENBLHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULIUOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, NPHUHSATHIMU B
oOlliecTBe MpaBWJIaMd M HOPMaMH TIOBEACHHUS W CIIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YHArOIITNXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroumxcs
PYKOBOJACTBOBATbCSI CHCTEMOW MO3UTHUBHBIX I[IEHHOCTHBIX OpPHUEHTAUIMU U
paclIMpeHUe OIbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

LIECHHOCTHOI'0 OTHOLLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEIUI0, TTOHUMAaHHS 3HAYEHUS XWMHYECKOM HAYKHM B JKH3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW HH(pOpMaIuen o
MEePEOBbIX JIOCTMXKEHUSIX M OTKPBITUSX MHPOBOM W OTECYECTBEHHOM XHUMMWH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEACTABICHUS O COLMAJIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOUIECHUHN B KOJUICKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIENOBATENbCKOM, TBOPUECKOW M APYrMX  BHOAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH NpHU
BBITIOJIHEHUU Y4E€OHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJIHEHUH XHUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHNN YY€OHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOINIM B TIPOILIECCE OTOM YYEeOHOW JMESITENbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJCHHE M TIOCTYNIKA CBOMX TOBAPUINEH C TMO3ULUAH
HPABCTBEHHBIX Y MTPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUIA MOCTYNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHYECKUE IIPEICTABICHNUS O BELIECTBE M XMMHUUYECKOW PEaKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH M COCTaBJISIIOIIUE
OCHOBY JJII TIOHUMaHUs CYIIHOCTH HAYyYHOM KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SAX YEJIOBEKA C
IPUPOTHOM CPEION, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTeJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE TSI OOBSICHEHUS HAOII0JAEMBIX IMPOIIECCOB W SIBJICHUA,
MMO3HABATENIbHON, WH()OPMAIIMOHHOW W YWUTATEIhCKOW KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJILHOM PabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATYpPOH, JOCTYMHBIMA TEXHHYECKUMHU CpEACTBaMU HH(GOPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOYYEHHI0 W IO3HAHHWIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  €CaMOOOpa30BaHMIO, TMPOEKTHOM U  HMCCIEA0BATEILCKOU
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUYEHHS B
JIaJIbHCUIILIEM;

4) popMupOBaHHSA KYJIbTYPHI 310POBbSI:

OCO3HaHWE€ IIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 *KWU3HU, OCO3HAHUE MOCIEICTBUU U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHIOTPEOJEHUS aTKOTr0Jisl, HAPKOTUKOB, KYpEHHSI),
HEOOXOJIUMOCTH COONIOJIEHUS] TMpaBuia O€30MacCHOCTH TIPU  OOpaIlleHHH C
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HHU;

5) TpyA0BOT0 BOCIIUTAHMS:

HUHTEpEeC K MPAKTHICCKOMY M3YYCHHUIO TPOoPeCcCHil M Tpy1a pa3IudHOTo poja,
YBOKECHHE K TPYIy U pe3yJbTaraM TPYIOBOU ACSATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHHSI MPEAMETHBIX 3HAHUN 10 XWUMHH, OCO3HAHHBIA BBIOOP
WHMBHUIYAJTbHONW TPACKTOPUHU IPOJIOKEHUST 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHM, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCremHon npodeccuoHaabHON NESITENFHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHHUM,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON CpeIe;

6) 3K0JIOrH4ecKOro BOCIIUTAHMUS

9KOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIICHHE K TMPUPOJC KaK HCTOYHHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE IIEHHOCTH 3JI0POBOTO U
O0e3zomacHoro oOpa3a KHU3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJCHUS
paBUJI OE30IMaCHOTO TTOBEICHUSI TP pabOTe ¢ BEIIECTBAMH, a TAKXKE B CHUTYaIIHUX,
YIPOKAIOIIMX 30POBBIO U KU3HU JIIOCH;

CITOCOOHOCTH TPHMEHSTHh 3HAHMS, TOJIydaeMble MPU U3YYECHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEW IPUPOIHON CPENOM, JJIsl TOBBIIIEHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYpPhl, OCO3HaHUSA TJ00AJBHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M MyTeH MX PEIICHHS IOCPEICTBOM METOJOB XHUMHH,
AKOJIOTUYECKOT'O0 MBIIIJIEHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEJILHOM,
KOMMYHHMKATUBHOW Y COLUAJIBHOM MTPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeranpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYHMMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHUS OOIICHAYYHBIC TMOHATHA (3aKOH, TeEOopus,
MPUHITUT, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMETax U IO3BOJISIIOT Ha
OCHOBE 3HAHUHN U3 ATUX MPEeAMETOB (OPMHUPOBATH MPEACTABIECHUE O IEIOCTHOM



HAay4YHOU KapTHHE MHUPA, U YHUBEpCAJIbHbIC yUeOHbIE NeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIC, PETYJIATHUBHBIE), KOTOpblE o0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JeSTETBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

ba3oBble j1ornyeckue qeicTBUs:

YMEHHUSl MCMOJb30BATh NPHUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICT XMMHUYECKUX TMOHSTHH (BBIIENATh MX XapaKTEpHBIC
PU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOIb30BAThH
MOHATHUS JI OOBSCHEHUS OTICTbHBIX ()aKTOB U SIBJICHHM, BRIOMPATh OCHOBAHHS U
KpUTEPUHU ISl KJIaCCU(PUKAINN XUMUYCCKUX BEIIECTB U XUMUYCCKUX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CIICACTBEHHBIE CBSA3M MEXKIAY OOBEKTaMHU H3YyYEHHS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, 10 aHAJIOTHUH),
JieJaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TPUMEHSATH B TMPOLECCE TMO3HAHUS TMOHATUS (MPEAMETHBIE H
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJIEIH, UCTIOIb3YEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MIPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ dJIEMEHTa), XUMHuYeckas ¢(opMmyia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUN BBISBISATH U XapaKTEPU30BATh CYIICCTBEHHBIC
PU3HAKH U3Yy4YaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3U WU
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBUSL:

YMEHUE UCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAUYE€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKXXe B KauyecTBE OCHOBBI JUIsl (POPMUPOBAHUS THIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

MPUOOpPETEHUE OMbITa IO IJIAHKPOBAHWUIO, OpPraHU3aAlMd U MPOBEICHUIO
YUYCHMUYECKHX JKCIIEPUMEHTOB, yMEHHE HaOIIoJaTh 3a XOJOM IMpoIlecca,
CaMOCTOSTEIIHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, POPMYIHPOBATH 000OIIEHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U HWHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh MPOTUBOPEUYHUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHHE MPUMEHATh Pa3lUYHbIE METOJBl U 3alpOChl MPU MOUCKE M OTOOpE
uH(pOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJii BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a]a4 ONMpPEIEeIEHHOTO THUIIA, TPUOOPETEHHUE ONBITA B
0o0JlaCTH  UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUMH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O UCIIOJIb30BAHUS PA3IUUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSATENIbHO BBIOMpPAaTh ONTUMAIbHYIO (OpMY MpEACTaBICHUS HHPOPMALIUA U
WUTIOCTPUPOBATh pEIllaeMble 3aJayd  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIIOJIb30BaTh W AHAJIM3MpPOBaTh B IIpolecce Y4YeOHOW U
HCCIIEIOBATENIbCKON IEeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSHHME OKPYKAIOIIEH MNPUPOIHON
Cpelbl.

KoMmyHnKkaTHBHBbIE yHHBeEpCcAJIbHbIE yUeOHbIe 1eiiCTBUS:

YMEHHs 3a/aBaThb BONPOCHl (B XoA€ Juajiora W (MJIM) JUCKYCCHM) IO
CyllecTBy  oOcyxaaemMoll  Tembl, (OPMYIUPOBATb CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS MPEIOKEHHON 3a/1a4u;

YMEHUS  NOPEACTaBIATh  MOJYYEHHBIE  pPE3yJbTaThl  [MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJiaTh MpPE3EHTALUI0
pPE3yNbTATOB BBINOJHEHUS XMUMHYECKOTO0 JKCIIEpUMEHTa (Ja00OpaTOPHOTO OIBITA,
1ab0paToOpHOI pabOTHI MO UCCIIEIOBAaHUIO CBOMCTB BELIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOI
MO3HABATEIbHOM W  MCCIENOBATEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3HUKAIOIIMX NPOOJeM Ha OCHOBE y4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OINpENECICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApYTrue).

PeryisiTuBHbIC YHHBeEpCaIbHbIC y4eOHbIE NCHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPEIEATh LEIN JAESITEIBHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTD, BHIOUPATh Hanbosiee dY(pPpeKTUBHBIC CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337[a4, CaMOCTOSITENIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  AJITOPUTM  JACHUCTBUM NPU BBINOJHEHUM 33aJaHUM C Y4ETOM
IOJyYeHUs] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOI'O pe3yibTaTa 3asBICHHOW LENIH, YMEHHE
UCIOJI30BATh M aHAJIM3UPOBATh KOHTEKCTHI, IIPeJIjIaraeMble B yCIIOBUU 3aJaHUM.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00sA3aTENBHOIO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanpbHO pabouyelt TPOrpamMMmoi,
BBIJICTISIIOT: OCBOCHHBIE 00YYaIOIIMMUCS HAayYHble 3HAHUS, YMEHUS U CIIOCOOBI



NEUCTBUN, crnenupuiecKkue I TNPEAMETHOW o0nacT  «XUMHUS», BUIBI
NEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HAaHMS, €ro HHTEpIpETalNH,
npeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoH1y oOyuenus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUI:

e paCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSTHI: aToM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS M HEOJTHOPOIHAS), BAJICHTHOCTb, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi JOJIsI XUMHUYECKOTO JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KUCJIOTa, OCHOBAaHHE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi peaklus, KJIacCHU(pUKALM Ppeakiuil: peakuuu
COCIMHEHHMSI, PEaKIMM pa3JIOKEHUS, PEaKUUu 3aMELICHUs, pPeakLnuu
o0OMEHa, PK30- U SHIOTEPMHUUECKUE PEAKINH, TEIUIOBON 3(PPeKT peakunu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToMa, aTOMHAas OpOWTalb, paguyc
aToMa, XUMHUYECKAasl CBS3b, MOJSIPHAS] U HEMOJSIPHAs KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTHOH, aHMOH, PacTBOp, MaccoBas JOJIsI BELIECTBA
(mpolleHTHAs: KOHLEHTpalUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATUH U
MPUMEHSTH ITU NOHATHS IPY OMUCAHUU BEIIECTB U UX NMPEBPALLCHU;

e HCNOJb30BATh XHMHUYECKYI) CHUMBOJMKY JUIsI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e ONpEAeNATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIWHEHMSIX,
CTENEHb  OKHUCIEHUS  DBJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
OPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCy COCIMHEHHH I10
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJICGHTHAas W HWOHHAs) B
HEOPraHWYECKUX COECTMHEHUSX;

e packpbiBaThb cMmbica Ilepuonnueckoro 3akonHa JI. M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJoXkeHus B Ilepuonnueckoi cucreme,
3aKOHOB COXPaHEHUS MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO--
MOJIEKYJIIPHOTO YY€HHMsI, 3aKOHa ABOTapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyro Gopmy Ilepuogmueckoit
CUCTEMBbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnma)» u «modounas noarpynmna (b-rpynma)», mansie u
00JbIIME MEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCA B
tabnune «llepuonuueckass cuctemMa xumudeckux a3nementoB J[. .
MenpeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IICKTPOHOB
U pacIpeieieHHe UX 0 AJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMUYECKHE peaknuu (M0 YMCIy W COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE TPUMEPAMHU MOJEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TPOTCKAHUS XUMHUYECKHX IMPEBpAIICHUN B
Pa3TNYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O H  MOJIIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOTO »JJIEMEHTa 10 (dopmylie
COEIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHCHUIO XUMHYECKOW PEaKIIHH;

MIPUMEHSATH OCHOBHBIC OIEpAIlUU MBICIUTEIHLHON JESITCIBHOCTH — aHAU3
U CUHTE3, CpaBHEHHE, 00O0OIIECHUE, CHUCTEeMATU3AIlMIO, KIacCU(UKAIUIO,
BBISIBJICHUE TPUYUHHO--CICACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUS CBOMCTB
BCIIECTB M XHUMHYECKUX PEAKIUHA, eCTeCTBEHHO-HAYYHBIC METOBI
MO3HAHUS — HAONIO/IEHUE, W3MEpPEHHE, MOJECIHPOBAHHUE, SKCIICPUMEHT
(peanbHBII U MBICIICHHBIN ),

CleoBaTh  MpaBWjaM  IOJB30BAHMS ~ XUMHUYECKOM  TOCYIoM U
1abopaTOpHBIM 00OpY/IOBaHMEM, a TakKe TNpaBWiIaM oOOpalieHus: ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSAMH TI0 BBITIOJHEHHUIO
7a00paTOPHBIX XWMHUYECKHX OIBITOB 110 TIOJYYCHHIO W COOHMpaHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOPOJAa U KHUCIOpPOJa), TMPUTOTOBIECHUIO
PAaCTBOPOB C ONPEAECIEHHOM MAaCcCOBOM JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIIEPUMEHTHI  TIO
Pacrlo3HaBaHUIO PACTBOPOB MIENOUEH U KUCIOT ¢ TIOMOIIBIO WHANKATOPOB
(makmyc, heHonTaienH, METUIIOPAHK U IPYTHE).

K xony oOyuenus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUI:

PacKpbIBATh CMBICII OCHOBHBIX XHMHWYECKUX IIOHSATHUNA: XUMHYECKUMN
AJIEMEHT, aTOM, MOJEKYyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTh, CTEICHb
OKHCJICHHUS, XUMUUECKasl PEeaKIysi, XUMUYECKasi CBs3b, TEIUIOBOM 3¢ deKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, JJEKTPOJIUTUYECKAsT JUCCOLMALNs, PEaKIUd HOHHOIO
oOMeHa, KaTajau3aTrop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEeoOpaTUMbIE PEaKIUH, OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb, OKHUCIEHME M  BOCCTAaHOBIICHHE,
ajoTponus, aMmpOTEepHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAs, MOHHAS,
METa/lInyecKas), KpHUCTAJUIMYecKass pemeTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XWMHYECKOM pPEaKUWW, NPelesbHO JI0ImyCcTHMas
koHuenTpaus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
MIPUMEHSThH 3TU TOHATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAICHU;
UCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JUIsI COCTaBleHUS (GopMyll
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINM;

ONpENENATh BaJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHHSX pa3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
OnpeneNéHHOMY KJIacCy COEIMHEHU mo ¢GopMysiaM, BUJA XUMHUYECKOU
CBs3U (KOBaJCHTHas, WOHHAs, METAUIMYECKas) B HEOPraHUYECKHUX
COEIMHEHHMSIX, 3apsj] MOHA 10 XUMHYECKOW (opMyJsie, XapakTep Cpenabl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COEAMHEHHM, THI KPUCTALTMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuogumueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUChIBaTh W XapaKTEPU30BaTh
Tabnuunyo ¢opmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-rpynma)y U «mobouyHas
noarpymnmna (b-rpymma)», maneie u OoNbIIME MEPUOJABI, COOTHOCUTH
0003HAauUEHHUsA, KOTOpbIE MMEITCI B MEPUOJAUYECKONW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHM  CTPOCHHMSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB | 3apsia  sapa, oO0IIee YHCIO JJIEKTPOHOB U
pacmpeneneHue WX 1O DJJIEKTPOHHBIM CJIOAM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COCAUMHEHUUN B
npejesiax MajiblX MEPUOAOB U INIABHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XMMHUYECKHUE 3JIEMEHTbHI, HEOPIaHWYECKUE BELIECTBA,
XUMUYECKHE peakuuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIMX B PeaKIUu
BEIIIECTB, MO TEIIOBOMY 3G (EKTy, MO U3MEHEHHUIO CTENECHEH OKUCIICHUS
XUMUYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U cHenupuUYecKrue XUMHUYECKHUEe
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
MpUMepaMu MOJEKYJISIPHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUM;

COCTABJISITh YPaBHEHHUS DJIEKTPOJUTUYECKOM JAMCCOLUMALUUA  KHUCIOT,
LIEJIOYEN U COJIEH, TTOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/Ty BEIIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHUCIWUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MTOCPEJICTBOM COCTABJICHUS DJICKTPOHHOTO OalaHCa dTUX PEaKIIHA,
IIPOTHO3UPOBATh CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHMX IPEBpAlICHUNH B Pa3IUIHBIX
YCIIOBHUSX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIDHYIO H  MOJIIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »JJIEMEHTa 10 Gdopmyse
COCIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTEH PACUETHI
10 YPaBHEHUIO XUMHUCCKOHW PEaKIIHH;

coOmroIaTh  MpaBWja  IOJIb30BAHUS ~ XUMHYECKOM  TOCYIOM U
7a00paTopHbIM  O00OpYy/IOBaHUEM, a TakKe IMpaBWia OOpAICHUS C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XWMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOHWpaHUIO
ra3zo000pa3HbIX BEMIECTB (aMMHaKa U yTIIEKUCIIOTO Ta3a);

IPOBOJMTH  PCAKIMH, TMOATBEPKAAIONINEC  KAaYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kapbonar-, docdar-, cunmkar-, cyiabdar-, TUIPOKCHA-UOHBI,
KaTHOHBl aMMOHHS M HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

PUMEHSTh OCHOBHBIE OTIEpAIlUH MBICIUTEILHON JIEATCIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTHU3allhi0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3¢H — I M3YyYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJbl TO3HAHUS —
HaOII0JICHUE, M3MEPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT (peajbHbId H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuyecTBO 4acos
Ne HaumeHoBaHuUe pa3iesioB u DJIeKTpOoHHbIE (HU(POBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NMPOrpaMMbIl Beero o0pa3oBaTejibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. [lepBonavajbHble XUMHUYECKHE MOHSITHSA
Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUSA U 5 9 bubnuotexa [JOK

' MPAKTUYECKOU AEATEIBHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bubnuoreka [IOK

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

Htoro no pazneny 20

Pa3nen 2. Baxkneiilnue npeicTaBuTe M HEOPraHNYECKUX BeIIECTB
21 Boznyx. Kucnopog. [lonstue 5 bubnmnoreka [JOK

' 00 okcHIax https://m.eds00.ru/7f41837¢c
99 Bonopoa.Ilonarue o kuciaorax 8 1 bubnmnoreka [JOK

' U COJISIX https://m.edso00.ru/7f41837¢c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bubmmoreka [IOK

' OCHOBaHUSAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnuotexa [JOK

' HEOPraHWYIECKHMX COEIUHEHUM https://m.eds00.ru/7f41837¢

Hroro o pasueny 30

Paznea 3. [lepuoaguueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3jemMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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 IIepnoanueckas cucrema 7 bubnunoreka [IOK
XHUMHUYECKHX 31eMeHToB /I, 1. https://m.edso0.ru/7f41837¢
Mennene-eBa. CTpoeHue aroMa
XuMu4eckas CBS3b.

3.2 OKHUCIUTENBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUN
bubmuorexa [JOK
Hroro o pasaery 15 https://m.edso00.ru/7f41837c
PezepBHOE BpeMms 3 bubmorexa HOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrpoasnsie | Ilpakruyeckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIUH
11 [loBTOpEeHue u yrayOnenue 3HaHUM 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnoreka [JOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIINS. 8 1 1 bubnnoreka [JOK
' XUMHYECKUE PEAKIIMU B PACTBOPAX https://m.edso00.ru/7f41a636
Htoro no pazneny 17
Pa3znen 2. Hemeranibl 1 MX cOeIHHEHUS
21 OO0m1as xapakTepuCTUKa XUMUUYECKHUX 4 1 bubnmnoreka [JOK
' siementoB VIIA-rpynmsr. agorenst https://m.edso0.ru/7f41a636
OO0m1as xapakTepuCTUKa XUMUUYECKHUX
2.2 BHeﬁeHTOE VIAI-)r nbl. Cepa u eé 6 bubmorexa HOK
' PYTHEL Lep https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuUCTHKa XUMUYECKUX
2.3 Z-)J'IeHl\ieHTO]f VA-? nnbl. A30T, pocdop u ux 7 1 bubmorexa [TOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakTepUCTHKA XUMHYSCKHUX
2.4 Z-)J'IeHl\ieHTO]i) IVAI-)F Tkl YTIEpoa u 8 1 2 bubmmorexa [IOK
' . PYIIIBL. post https://m.edso00.ru/7f41a636
KPEMHUH ¥ WX COCTHHCHUS
Hroro o pasueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paszaea 3. Merajiibl 4 HX COeXHHEHHUA

. bu6nmoreka [IOK
31 Obmpte CROACTE METaII0B 4 https://m.eds00.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimnue MeTaiuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pazaeny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
bubmuorexa [JOK
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 bubnmorera [TOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara ungpoBbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero U3y4yeHHus | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcbl

1 [Ipenmer xumun. Posb XuMuM B )KU3HU 1 bu6nuoreka [IOK
yejoBeKa. Tena 1 BelecTsa https://m.edsoo.ru/ff0d210c

bubnuorexa [JOK

2 [TonsiTrie 0 MeTO/1aX MO3HAHUS B XUMUU 1

https://m.edsoo.ru/ff0d227e
[TpakTueckas pabora Ne 1 «IIpaBuna
a00ThI B Ta0OpaTOpUH U IPUEMBI
3 26 aIlleHUs C Hré)l60 I:1T0 HI)II?VI 1 bubmmorexa [JOK
pati pATOP htps://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM» (MCTIOJIb30BAHNE
obopymoBanus neHTpa «Touka poctay)

4 Yucrele BemecTBa u cMech. CriocoOb! 1 bubmorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe

5) OUYMCTKU TTOBAPEHHOU COJIM)» 1 bubmorexa HOK

P https://m.edsoo.ru/ff0d28c8
(ucmonb3oBaHue 000PyYIOBaHUS IICHTPA
«Touka pocrtay)
bu6nunorexa [JOK
6 A 1
TOMBL I MOJCHyIIH https://m.edsoo.ru/ff0d2a6c

v XuMHUYECKHue AJ1€MEHThI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubnuorexa [JOK



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

https://m.edsoo.ru/ff0d2a6c¢c

bu6nmoreka [IOK

9 ATOMHO-MOJIEKYJIIPHOE yYEHUE
YIPPHOS ¥4 https://m.eds00.ru/ff0d2d50
3aK0OH OCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna Baneﬂiocn bubmioreia LIOK
pMyIIa- https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX 3JIEMEHTOB
11 OTHoOcHUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYIISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubnmnoreka [JOK
AJIEMEHTA B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubmuorexa [JOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SBJICHMUS. bubnuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBUs MPOTEKAHUS bu6muoreka [IOK
XUMHYECKUX PEaAKIUN https://m.edsoo.ru/ff0d3a16
16 3aK0oH COXpaHEHUsI MACChI BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus KonuyecTBa, MacChl
17 BEIIIeCTBA MO0 YPaBHEHUSIM XUMHUYECKUX bubmmorexa LIOK
t . P https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanmst XMMUYIECKUX peakiiuit
18 (coenMHEHUS, Pa3I0KEHHS bubmmorexa [IOK
A P ’ https://m.edsoo.ru/ffod3f34
3aMenieHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKJIONENCT 0606yII eHHE U Bubmmorexa LIOK
H AT uvI https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3HAHUIA
20 Kontponbnas padora Nel o reme bu6muoreka [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«Bemecma U XUMHUYCCKUEC PCAKITUH )

https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

bu6nmoreka [IOK

21 Bo3ayxa. Kucmopom — aneMeHT u
AYX oA https://m.edsoo.ru/ff0d448e
npoctoe BemiectBo. O30H
Du3nyecKue 1 XMMAYECKUE CBOMCTBA
22 KHCJIOPO/Jia (peaKIuu OKUCICHUS bubamorexa LHOK
poAia (peatdt : https://m.eds00.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
CniocoObl MoTy4eHUs KUCIOpO/ia B
23 naboparopun Zlqn OMI)IIHJIerHOCTI/I bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKkIu, MOHSITHE O bubnmoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMUYECKUX PEAKITHSIX
TonnuBo (HeTh, yroiab U METaH).
25 3ar 5[3H€I-EI/I€(£O3 yra CIIOCOOBI Zro brbmorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[TpakTnyeckas padora Ne 3 mo Teme
«[Tony4yenue u coOupaHue KHCIOPOa,
26 u3 e}I::/Ie ero CBOfICfB» " bubmmorexa LIOK
yi https://m.edsoo.ru/ff0d4ae2
(ucrosb30BaHUE 00OPYIOBAHMS IIEHTPA
«Touka pocray)
97 Bonopon — snemeHT u npocroe bubmuoreka [IOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyueckne 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4ddo
b K
29 [ToHsiTHE O KUCIOTAX U COTAX nommorexa [O

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Crioco0bl mosty4eHus: BOJOPOa B

bu6nuoreka [IOK

30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme
«ITonmyuenue u cobupanue Bogopoaa,

31 nus3 e}IIE/Ie €ero CBOf/iC”fB» ’ bubmorexa [IOK

i https://m.edsoo.ru/ff0d4f42
(ucmonp30BaHKe 000PYIOBaHUS IICHTPA
«Touka pocray)

32 MonsipHblii 00bEM Ta30B. 3aKOH bu6nuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenuss o0n€ma, KOJIHYECTBA

33 BEIICCTBA I'a3a 0 €r0 U3BECTHOM bubmorexa HOK

. . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA MU 00BEMY
Brruncienus o0bEMOB ra3oB 110

34 ABHCHMIO pPEaKI[UM HAa OCHOBE 3aKOHA bubmorera HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHH T'a30B

35 duszndyeckre U XUMUYECKIE CBOMCTBA bu6nuorexa [IOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 00 bubnmnoreka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens. HackieHHbIe

37 Y HEHACHI peHHLII; acTBOPBI. MaccoBas bubmmorexa [JOK

B P PPl https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o Teme
«[IpuroroBiieHne pacTBOPOB C
38 OIIpEEeIEHHON MaCCOBOU J10JIEH bu6muoreka [IOK

PacTBOPEHHOTO BEIIECTBAY
(uconp30BaHUE 0OOPYIOBAHMS IIEHTPA
«Touka poctay)

https://m.edsoo.ru/ff0d5eba
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39 KoHntponbhas pabora Ne2 o Teme bubnmnoreka HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCU(pUKAIINS, bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnune u XuMHYECKHE CBOMCTBA
41 KI/ICJ‘I}:[HBIX OCHOBHBIX ¥ aM(POTEPHBIX buomorexa LIOK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHWMsI: COCTaB, KIaccudukanms, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lony4yeHue u XuMHUUYECKHE CBOKMCTBA bu6nuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukaus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TonyueHnne n XUMHYECKHE CBOWCTBA bu6nuoreka [IOK
45
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATYpa,
46 cnocoélfl) HI:)JI )eHI/ISI XI/IMI/I‘IZCPKI/IG bubmmorexa LIOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[Tpaktuyeckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 110 TEME
47 «OCHOBHBIC KJIACCHI HEOPTAHHMYECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9b7c
COeMHEHUI (MCTIOIh30BaHNE
obopynoBanus 1eHTpa «Touka pocTa)
48 ['eneTndeckas CBs3b MEXTY KJIacCaMH bu6nunorexa [JOK
HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/00ad9a50
bu6nunorexa [JOK
49 O06o01IeHne u cucTeMaTu3alus 3HaHUu|
B . https://m.edsoo.ru/00ad9ch2
50 KonTtponbHast padota Ne3 o teme bubmuoreka [IOK
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

"OCHOBHBIE KJIACCHI HEOPraHUYECKHUX
coeuHeHun"

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

[IepBble NOMBITKU KJIACCU(PUKALIUU

bubnmoreka [IOK

51 XHUMUYCCKHX JIeMEHTOB. IloHaTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOAHBIX JIEMEHTOB
Ilepuoguyeckuii 3aK0H U
pHoL bu6nmoreka [IOK
52 [Teproanyeckas CUCTEMa XMMHYCCKUX
https://m.edsoo.ru/00ada52c
sneMenToB . 1. Menneneepa
53 [lepuoapl, rpynIIbl, TOATPYIIIEI Bubmaorexa ITOK
P > TPYIHBL 124 https://m.edso0.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
snaep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000710YeK
. bubmuorexa [JOK
55 aToMoB 3JieMeHTOB [lepuoanueckoii
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA IO €70 IOJ0KEHUIO B bubmuorexa [JOK
ITepuonnueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpaeneena
3nauenue [leproaudeckoro 3aKoHa ass
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubmmnoreka [JOK
MenpeneeB — y4€HbIi, NeAaror u https://m.edsoo.ru/00ada96e
IpaXKTaHUH
58 DIIEKTPOOTPUIIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nunorexa [JOK
59 HonHas xuMudeckas cBsI3b
https://m.edsoo.ru/00adac34
60 KoBanenTHast nosisipHast XuMHU4ecKast bubmuoreka [IOK
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CBSI3b https://m.edsoo.ru/00adaab8

61 KoBasieHTHAas HenonspHAas XUMHAYECKAst 1 bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9

62 CreneHb OKUCIICHHS 1 bubmmorexa [JOK
https://m.edsoo.ru/00adae28

63 OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076

bubmuorexa [JOK
64 OKUCIUTENN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb076

65 KonTponbnas padota Ne4 o reme 1 bubnmnoreka [JOK
«CTtpoeHue atoMa. XUMHUYECKAsI CBSA3b» https://m.edsoo.ru/00adb486

66 Pesepsublit ypok. O60011ieHMEe 1 1 bu6nuoreka [IOK
cUCTeMaTu3alys 3HaHu! https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O6o01IeHNE U 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?

68 PesepBHbIii ypoK. O606£ueHHe u 1 bu6muoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB 10 68

[NPOTPAMME
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9 KUIIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonrTpoasubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
Ileproanueckuii 3aKoH.
p bubmuorexa [JOK
1 Ilepronnueckas cucTeMa XUMHUYECKHUX 1
https://m.edsoo.ru/00adb59
sneMenToB . 1. Menneneepa
3aKOHOMEPHOCTH B U3MEHEHUU
9 cBoiic P CCKIX SIICMEHTO 1 bubnmnoreka [JOK
BOMCTB XUMUYECKUX IJIEMEHTOB
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB
3 Kiaccudukanust 1 HOMEHKIaTypa 1 bubnmnoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel no Teme
5 «IloBTOpEHUE U yriyOaeHue 3HaHUi 1 1
OCHOBHBIX pa3/ieJioB Kypca 8 kimacca»
6 Knaccudukamms XumMmmuaeckux 1 bubnmnoreka [JOK
PEAKLHIA 110 Pa3JIMYHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN
7 eaxin. [1oHsITHE O TOMOTE€HHBIX U 1 bubnnorexa LIOK
P ’ https://m.edso00.ru/00adbe9a
TeTEPOre€HHBIX PEAKLUIX
[ToHsiITHE O XUMUYIECKOM PaBHOBECHH.
8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bu6muoreka [IOK
XUMHYECKON PEAKLIUU U MTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHSI



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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OKHCIUTEIBFHO-BOCCTAHOBUTEIILHBIC

bu6nuoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 nccoranui. CHILHEIE U ClIa0bIe bubnnorexa LOK
A THHATLHA. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS PEAKIIUIA bubmorexa LOK
yp P https://m.eds00.ru/00add448
XHUMHUYECKHAE CBOMCTBA KACIOT U
12 OCHOBAaHMUI B CBETE IPEICTABICHUNA 00 bubnnorexa LIOK
o ped https://m.edsoo.ru/00add5d8
IIEKTPOJIMTUICCKON JUCCOIUAIIIH
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUN 00 bubnnorexa LIOK
ped o https://m.edsoo.ru/00add8b2
3JICKTPOJIMTUYECKON JTUCCOIHAIUH
bubmuoreka [JOK
14 [TousaTHE O TUAPOIN3E COJIEH
P https://m.edsoo.ru/00add9d4
O00011eHNEe U CUCTEMATU3ALIS bu6nuorexa [IOK
15 N
3HAHUHU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
«Pemenue sKCepuMEHTAIbHBIX
16 3a1a94» (MCTOJIB30BaHNE bubmmorexa [JOK
a https://m.edsoo.ru/00addbfa
obopynoBanus neHTpa «Touka
poctay)
Kourponsnas padora Ne2 nmo teme
17 «SHCE; OHHTéLGCK&H HCCOLIMaIusI bubmorexa HOK
p a AT https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPAX»
OO011ast XapakKTeEPUCTHKA TaAJIOTEHOB.
P P . bubmuorexa [JOK
18 XWMHYECKUE CBOWCTBA Ha IIPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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XnopoBogopoa. ComsiHast KUCIIOTa,

19 XUMUYECKHE CBOMCTBA, MOJIy4eHHE bubamorexa LOK
> HOAYH ’ https://m.edsoo.ru/00ade104
pUMEHEHHE
[TpakTrueckas padora Ne 2 o Teme
«TonyyeHue COJIIHON KUCIIOTHI,
20 U3y4eHue e€ CBOMCTB» bubamorexa LOK
v https://m.edsoo.ru/00ade348
(ucnionb3oBaHue 00OPYIOBAHUS
nentpa «Touka pocTtay)
Boruncnenus no ypaBHEHUSIM
21 XUMUYECKUX PEaKIUi, €CIIM OJUH U3 bubmmorexa LIOK
PCAKIH, g https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnmnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AJI0TpONHBIE MOJU(DUKAIIUN CEPBHI.
23 HaXO)KI:;[eHI/Ie CePEI I/Iq)eé COC,HI/IHeII){I/Iﬁ B bubmorexa LOK
p N https://m.edsoo.ru/00ade64a
npupojie. XMMHUECKHE CBOMCTBA CEPhI
24 CepoBopaopoj, cTpoenue, puznyeckue bubnmnoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepsl. CepHast KUCIIOTA,
25 ¢buznyeckue U XMMHUYECKHUE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XUMUYECKUE PeaKIInu, JeKaIIHIe B
OCHOBE TIPOMBIIIICHHOTO CIToco0a
26 MOJIy4EHUS] CEPHOU KUCIIOTHI. bu6muoreka [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaloIlle cpeibl COETMHEHUSIMU
cepol
. bubmuorexa [JOK
27 Brruncnenue MaccoBoil 1071 BBIX0/1a

https://m.edsoo.ru/00adec8a
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MPOJYKTa PEAKINH

OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE

bu6nmorexa [IOK

28
B Ipupoe, Gpu3ndeckue u https://m.edsoo.ru/00adeeab
XUMHUYECKHUE CBOMCTBA
AMMuak, ero (puM3N4YCCKUeC U

29 XUMUYECKHE Ci)OﬁCTBa MOJy4YCHUE U bubmmorexa [JOK

> HOYH https://m.eds00.ru/00adf004
MIPUMEHEHHUE
[TpakTrueckas pabota Ne 3 o Teme
«ITomyduenne aMmMuaka, M3ydeHHe ero

. - v bubnmoreka [JOK
30 CBOMCTB» (MCIIOJIb30BaHUE
https://m.edso0.ru/00adf180

obopynoBanus nentpa «Touka
pocTtay)

31 A3oTHas KUCI0Ta, € (PU3NIeCKue U bubnmnoreka [JOK
XUMHUYECKHE CBOVMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHrEe HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 no0OpeHnii. XMMHYECKOE bubmorexa [JOK
YAOOP ) . https://m.edso00.ru/00adf518
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
COCIMHECHUSIMH a30Ta
®ocdhop. Okcup dhochopa (V) u

33 q)ocg)o pHaSI KI/ICJ‘I((I))Ta (b(l)I/FI)SI/I(lIelKI/Ie u bubmmorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIy4eHUE
Ucnonb3oBanue hocdaToB B KauecTBe

34 MUHEPATBHBIX YA0OPEHUH. bubmuoreka [IOK
3arpsi3HEeHUE NPUPOJTHON CPEJIbl https://m.edsoo.ru/00adfc20
dbocharamu

bubmuorexa [JOK
35 VYrnepon, pacnpocTpaHeHuUE B 1

https://m.edsoo.ru/00adfd9c
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npupoe, GU3NIeCKue U XUMHUIECKUe
CBOMCTBA

Oxkcuapl yriaepojaa, ux Gpu3ndeckue u
XAMHUYECKUE CBOUCTBA.

bu6nuoreka [IOK

36 DKOJIOTHYECKUE TIPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yriepona (IV)
N bu6nmorexa [IOK
3 YTOIbHA KUCIOTA H e€ Coilit https://m.edsoo.ru/00ae006¢c
[TpakTiueckast pabota Ne 4 o Teme
"[Tonyuyenune yriaekuciioro rasa.
38 Kaqe(}::I]z.eHHaZIIr peakmus Ha KapOoHat- bubmorexa [JOK
. https://m.edsoo.ru/00ae027e
MOH"(KCIOIb30BaHUE 000PYIOBAHUS
neHTpa «Touka pocTay)
[TepBoHavabHBIC TOHATHS 00
39 OpraHMYECKUX BEIECTBAX KakK O buomiorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTiiepo/ia
N bubmorexa [JOK
40 Kpenrii 1t ero coeeris https://m.edsoo.ru/00ae080a
[Tpaktuyeckas pabora Ne 5. Pemenue
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
41 «BaxHeie HEMeTalIbl U UX bu6nuorexa [IOK
COCIUHEHMS» (MCIIOTb30BaHNE https://m.edsoo.ru/00ae0bf2
obopynoBanus 1eHTpa «Touka
pocTay)
KonTtpomnbHas padora Ne3 mo teme
42 «BakHelnye HeMeTaJUIbI U BX bubmorera HOK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
43 OO0m1as xapakTepuCcTUKa XUMUYECKHUX bubnmnoreka [JOK

3JICMCHTOB — MCTAJIJIOB.

https://m.edsoo.ru/00ael103e
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Mertannuueckas cBsI3b U
MeTaJUIMYeCcKast KpUCTAJUTMYECKast
pemiérka. @u3nvecKue CBONCTBa
METaJIJIOB

XUMHUYECKHE CBOMCTBA METAJJIOB.

44 DNEKTPOXUMHUUECKUH psifl bubmioreia LIOK
. https://m.eds00.ru/00ae1156
HaIpsHKEHUH METAIOB
O61ue crocoOb! MOTyYeHUs
MeTasuioB. CriaBbl. BerauciieHus mo
45 YPaBHEHUSAM XUMHUYECKUX PEaKLIUM, bubmmorexa LIOK
https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COACPIKUT
IPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmmorexa [JOK
https://m.edso00.ru/00ae1278
bubmmoteka [IOK
41 [lenourbre meTast https://m.edsoo.ru/00ae14b2
48 OKcubl U TUIPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lemouHO3eMeNbHBIE METAIIITBI — bubnmnoreka [JOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxnelme coennHeHNs KaabIUA bubnnorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUH
59 JKEcTKOCTh BOJBI U CIOCOORI €€ bu6nunorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
53 [TpakTrueckast padota Ne 6 o Teme bubmuoreka [IOK

"YKEcTKOCTEL BOIBI M METOEI €€

https://m.edsoo.ru/00aelae8
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yCTpaHeHHs" (MCIIOIb30BaAHNE
obopynoBanus nentpa «Touka

pocTtay)
54 I — bu6nuoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U bubnuoreka [IOK
TUAPOKCHIA https://m.edso0.ru/00aelc64
56 eeso bubnuorexa [JOK
https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI U COJIM XKene3a bubnmnoreka [JOK
(1) u xeme3a (1) https://m.edso0.ru/00ae35e6
58 06061£IGHI/I€ ¥ CHCTEMAaTH3aIUS
3HAHUH
[TpakTtuueckas padora Ne 7. Penienue
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
59 «Baxneinmme MeTauibl U UX bubmmnoreka [JOK
COCTMHEHUS» (MCII0Tb30BAHNE https://m.edsoo.ru/00ae3de8
obopynoBanus 1eHTpa «Touka
pocTay)
Borurcnenus o ypaBHeHUSIM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
50 peareHToB /1aH B U30BITKE WU bu6muoreka [IOK
COAEPKUT MpUMecH. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOH JIOJIM BBIXO/1a TPOYKTa
peakiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUH
62 KonTponsHas padora Ne4 o teme
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«BaxHeu1me MeTajuibl U1 UX

COCIMHEHUS
63 BemecrBa u marepuainsl B 1 bubnuoreka [IOK
IIOBCEJHEBHOM JKM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEeHNe 1 bubnmoreka [JOK
OKPYXKaroIIEe Cpeabl https://m.edso0.ru/00ae4270
65 Ponb xumuu B permieHun 1 bubnmoreka [JOK
HKOJIOTUYECKUX MPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O6o01IeH e U 1 bu6mmoreka [IOK
CHUCTEMAaTU3aIMs 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6o01IeHNE U 1 bu6mmoreka [IOK
CHUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeH e U 1 bu6mmoteka [IOK
CHUCTEMAaTU3alMs 3HAaHUH https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IVIAA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET






