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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO O0IIET0 00pa30BaHMsl, PEICTABICHHbIX
B ®I'OC OOO, a Takxke Ha OcHOBe (eaepaiabHOl pabodeld MPOrpaMMBI
BOCITUTAHUSA M C yIETOM KOHIICTIIIMH TPETIOJaBaHUs Y4eOHOTO TIPeIMeTa « XUMHS
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepannu.

[Iporpamma mo xumuM Aa€T TPEACTABICHUE O IENSIX, OOIIeW cTpareruu
oOy4eHusi, BOCHUTaHUS MW Pa3BUTUSA OOYYAIOUIMXCS CPEACTBAMHU Y4EOHOIO
mpeaMeTa, yCTaHaBJINBACT 00s13aTEIBPHOE MIPEAMETHOC coJiep>KaHue,
MpeayCMaTpuBaeT pachlpeeleHue €ro IMo KiaccaM W CTPYKTypHpOBaHWE TIO
pasmenaM W TeMaM NpPOrpaMMbl TI0 XHMHH, ONPENCTsSeT KOJIMYSCTBCHHBIC H
KaueCTBECHHBIC XapaKTePUCTUKU COJIepKaHus, PEKOMEHTYEMYTO
MOCJIEIOBATEILHOCTh ~ M3YYCHUS XUMHHM C yY6TOM  MEXKOPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBS3€H, JIOTUKM yYeOHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW  00ydYaroluxcsi, OIpeAeNseT BO3MOXKXHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a TakXke TpeOOBaHM K
pe3yibTaTaM 00y4YeHUs XUMUU Ha YPOBHE LieJIeH U3yUYeHHUs MpeMeTa U OCHOBHBIX
BUJIOB y4EOHO-TIO3HABATEIILHON JIEATEIbHOCTH OO0YYalomerocsi Mo OCBOEHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWEC XHWMHH CIIY)KHUT OCHOBOH JUIsi (DOPMHPOBAHUS MHPOBO33PCHHS
oOydJaromerocs, ero MnpeACTaBICHU O MaTepUaIbHOM EAMHCTBE MHUpa, BAXKHYIO
poJIb WrparoT (GopMHUpPyEMbIe XHMHEH TPEACTABICHUS O B3aWMOIPEBPAIICHUSIX
DHEPTUHA U 00 DBOJIOIUU BEHIECCTB B MPHUPOJC, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYSCKOM,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiu3allid  BO3MOXKHOCTEH  JJII  CaMOpa3BUTHUA U
dbopMupOBaHUS KYJIBTYPhI IUYHOCTH, €€ 0011Iel 1 QYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ]] B (DOPMHUPOBAHHUE MBIIIJICHUS M TBOPYECKUX CITOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HX CAMOCTOSTEIBHOW Y4EOHOW JIESITCIIBHOCTH,
OKCIICPUMCHTAIBLHBIX W HCCIICOBATEIBCKUX YMEHHH, HEOOXOIUMBIX KaK B
MTOBCEIHCBHOM JKM3HU, TaK U B IPO(DECCHOHAIILHOM NESITCIIBHOCTH;

3HAKOMHUT CO CHEIMU(GUKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJISI/Ia Ha €UHCTBO MIPUPOBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YUaIOIINXCS;

criocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K ECTECTBEHHO-
Hay4HBIM 3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCHT CBOM BKJIAJ B DKOJOTHYECKOE
oOpa3zoBaHHe 00yUaIOIUXCS.

JlanHbie HampaBiieHUs B OOyYEeHWH XUMHUU O0ECIIEUMBAIOTCS CHENU()HUKOM
colepkaHusi  ydyeOHOTO  TpeaMera, KOTOpPbIM  SIBIsETCA — IMEeJarormyecku



aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKHW XUMHH Ha ONpeaeIEHHOM dTare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl NMEPBOHAYAIBHBIX MOHATHNW XMMHH, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTHEJIbHBIX 3HAYUMBIX MOHSATHM
OPTraHUYECKON XUMHH.

CtpykTypa coiepKaHus MPOTPaMMBI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOro mnojxoja k e€ uzyudeHuro. CojepkaHue CKIAIbIBACTCS U3 CUCTEMBbI
MOHSTHH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHN O XUMHUYECKOU
peakmmu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHW30BaHbI IO TPHHIIUITY
MOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX NMPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akoHa [1. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XWMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TpEACTaBICHUM 00 HIEKTPOJMTUYECKON JTUCCOIMALMM BEIIECTB B
pacTBoOpax.

TeopeTnuecknue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIUPUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHS K JPYroMy, BBINOJHAS (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOKHOCTEW MPAKTUYECKOTO NMPUMEHEHUS W MOJYyYEHHS
M3y4Yae€MbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJACTABJIECHUS] O XMMUAYECKON COCTAaBIIAIOIIECH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM MNPUPOIbI, LIEHHOCTHOIO OTHOIIEHHUS K HAyYHOMY 3HAHHUIO |
METOJIaM TO3HaHWs B Hayke. M3ydeHHe XUMHU TPOUCXOAUT C IPHUBJICYECHHUEM
3HAHUW W3 paHee H3YUCHHBIX YYCOHBIX MpeaMeToB: «OKpyKaroIuid MHDY,
«bwuonorus. 5—7 knaccel» u «Dusmka. 7 Kimacey.

[Ipy wu3ydYeHMH XUMHH NPOUCXOAUT (OPMUPOBAHWE 3HAHUN OCHOB
XUMHUYECKON HayKH KakK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTHUYCCKOMN
JNEATEIPHOCTH YEJIOBEKA M KakK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (OPMHPOBAHWU CHUCTEMBbI XHUMHUYECKHX
3HAHUW — BaKHEUINX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHUM,
JOCTYMHBIX O00OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
NpUOOIIEHNH K HAyYHBIM METOJaM TMO3HaHUSI TPU M3YYECHUU BEIIECTB U
XUMUUYECKUX peakinii, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUM B Y4eOHO-TIO3HABATEIBLHONW U Y4eOHO-HCCIET0BATEIbCKOM
NEeATEeIbHOCTH, OCBOEHUM TIpaBWJI OE30MAaCHOr0 OOpalleHUsi C BEIIECTBAMHU B
MMOBCEJHEBHOM >KHU3HM.

[Ipu u3yyeHun XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30OBaHMs BaKHOE
3HAYCHUE MPUOOPENH TaKHUe MeH, KaK:



— (opmupoBaHHe MHTEIJIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY TNPUHATHIO PEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTeMaTH4ecKoe MpUOOIIeHue
oOyJaronmxcsi K CaMOCTOATEIbHON ITO3HABATEIbHOM JIEATEIbHOCTH, HAy4YHBIM
METOJlaM TO3HaHUs, (POPMUPYIONIMM MOTHUBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XMW,

— obecrnieyeHune yCciaoBHM, CITIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YyUaIOIUMUCS
OMbITa PA3HOOOPA3HON NESITENbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE IS
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

— (opmupoBanre oOmEeH (QYHKIIMOHAIBHOM W  €CTECTBEHHO-HAYYHOMU
IPAMOTHOCTH, B TOM YHCI€ YMEHHH OOBSCHATh M OLEHUBATH SIBJICHUA
OKpPY’KaIOILIETO MHPA, UCIOJb3ysl 3HAHHUS MU OIBIT, MOJYYEHHbIE NPU HU3YUYEHUU
XUMHH, TPUMEHATh WX TPU PEHICHHH MpoOJeM B TOBCEAHEBHOW KH3HU H
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHYECKUX OTHOILEHUH,
NOHMMaHUSl LEHHOCTH XHMHUYECKUX 3HAHUM JJi1 BbIPAOOTKH 3KOJOTUYECKH
[€JIECO00PAa3HOro0 TOBENEHUST B OBITY U TPYAOBOM JESATENBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKaOLIEH IPUPOJTHON CPENIBI;

— pa3BUTHE MOTHBALUM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHHMS OOILEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(dUIIL U HAMPABICHHOCTH JajJbHEUIIEro
oOyJeHUs.

OOmiee 4ucCiIO YacoB, OTBEAEHHBIX U HM3Yy4YEHUS XHMHUHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacos:

B 8 kimacce — 68 yacoB (2 yaca B He/IEIO),

B 9 kiacce — 68 yacoB (2 yaca B He/IEHO).



COIEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHauaIbHbIe XUMHYECKHE IOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTogax MO3HaHMS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI U MOJICKYJbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BelleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs AaTOMHAas Macca.
OTtHocuTeNbHAsT MOJIEKYJIsIpHAst Macca. MaccoBasi A0JIs1 XUMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KomnuectBo BemectBa. Monb. Monsipaas macca. B3auMoOCBsI3b KOIMYECTBA,
MacCchl M 4YHUCIa CTPYKTYpHBIX €OUHUI BenlecTBa. Pacuérel mo ¢dopmynam
XUMHAYECKUX COCTMHEHUM.

OuU3NYECKHE U XUMHUUYECKUE ABJICHUSA. XMMHUECKasl peakuusa U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MAacChl BEUIECTB. XUMHUYecKHe ypaBHeHMs. Knaccudukanms
XUMUYECKUX PEaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0H, MpaBuiiaMu paboThl B JabopaTopuu u
npuémMamMu oOpaieHus ¢ 1adbopaTopHbIM 000PYJIOBAaHUEM, U3YUYEHUE U OMHCAHHE
(u3MUecCKuX CBOMCTB OO0pa3lOB HEOPraHUYECKUX BEILIECTB, HAOII0JIEHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYM, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3AMMOJICHCTBUE MeJla ¢ KUCIOTOW) SIBJICHUH, HAOII0IeHUE U
ONMKCaHUE NPHU3HAKOB MPOTEKAHMUS XMMHUYECKUX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapuisi, pazioKeHHE THUIAPOKCHIA
meau (1) mpu HarpeBanuu, B3auMoIecTBHE Kene3a ¢ pacTBopoM conu menu (11),
M3Yy4YEeHHE CIIOCOOOB pa3lieleHHs] CMECEW: ¢ MOMOUIbI0 MarHuTta, (UIbTPOBAHUE,
BbITIApUBAHUE, NUCTHLIAIMSA, XpoMaTorpadusi, MpOBEIeHNE OYUCTKH TTOBAPEHHON
cColv, HaOJIOJEHWE W  ONHUCAHWE  PpPEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl, CO3JaHUE MOJEIEH MOJEKYI
(ILIapoCTepIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ i HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopon — 37€MEHT UM IpOCTOE
BemiecTBo. Haxokaenuwe kuciopoga B Ipupoje, (pusmueckue M XUMHUECKHE
cBoiictBa (peakmuu rTopenus). Oxcuawl. [lpumenenme kucnopona. CrocoOsI
MOJIy4eHUs] KHUCIIopoja B JabopaTopud U mpombinuieHHocTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — auIOTponHast MOAU(PUKALIMS KUCIOPOa.

TernoBoit 3¢ (heKT XUMHUYECKOM peakluu, TEPMOXUMHUYECKHUE YpaBHEHMS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOS.



Bonmopon — nsnemeHT M mpocToe BemecTBO. HaxoxkaeHue Bomopoaa B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnotsl u comnm.

MonsipHabiii 00bEM ra30B. Pacy€Thl 10 XUMHUYECKUM YPaBHEHUSIM.

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBoOpsI.
HacepimieHHble ¥ HEHACBIMIEHHBIE PACTBOPBL. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBast 10Ji1 BEIIeCTBa B pacTBOpe. XUMHUUECKHUE CBOMCTBA BOAbI. OCHOBaHMS.
Posib pacTBOpOB B mpupoje U B KHU3HHU 4YeI0BEKa. KpyroBopot BOJIbI B MPUPOIE.
3arps3HeHue NpUpoaHbIX BoJ. OXxpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus weopranmdeckux coemmHennit. Oxcunbl. Kimaccuduxarms
OKCHUJIOB:  cojieoOpa3yiolue  (OCHOBHBIE, KHCIOTHBbIE, amM(pOTEpHbIE) U
HecosieoOpaszyromme. Homenknarypa okcugoB. Duzmyeckne U XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkmarypa ocHoBaHuil. PuU3NUECKHME U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucinor. dusndeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctw meraimmoB H. H. bekerosa.
[Tony4yeHnue KuUCIoT.

Comu. Homenkiarypa conei. @U3MYECKUE U XMMUYECKUE CBOMCTBA COJICH.
[Tommyuyenue conen.

['eHeTnueckas CBsI3b MEXKAY KJIACCAMHU HEOPTaHUYECKUX COSUHECHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUSI KUCIOPOJa B BO3yX€E, MOJIyUYCHHUE,
coOupaHue, paclo3HaBaHUE U U3YUYCHUE CBOMCTB KHUCIOPOJa, HAOIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJAOM U YCJIOBHS BO3HUKHOBEHUS U
npeKpaiieHus TopeHus (Mmokapa), O3HaKOMJICHHE C OOpa3llaMH OKCHIIOB U
OMKCAaHUEe HMX CBOMCTB, MOJydYeHHUE, COOUMpaHUE, pACIIO3HABAaHUE M U3y4YCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBue Bojoposaa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUJICEOMATEPHUATIOB), HAOM0IeHNEe 00pa3lioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBAaHHE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C OINPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOIECHUCTBUE BOJIbBI C METAJLIAMHU
(HaTpueM ©W  KajblieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEPHAJIOB),
ucciaeoBaHue OOpa3IOB HEOPraHWYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJII0/ICHUEe U3MEHEHUs OKPACKHW MHIMKATOPOB B PACTBOpAx KHUCJIOT U IIETOYEH,
uzydeHue B3aumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOIl KHUCIOTHI,
KUCJIOT C METAJUIAMH, PEaKIUid HEUTpaau3alyH, MOJYYEHHE HEPaACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHWE OJHOTO METAJUIa APYTUM K3 PACTBOpA COJIM, PEUICHUE
AKCIIEPUMEHTANIBHBIX 33Ja4 10 Teme «BaxkHenmume Kiacchl HEOPraHWYECKHUX
COEAUHEHUID.



IMepuognueckuid 3axkoH U Ilepumoamyeckass cucreMa XUMHYECKHX
iemenToB JI. WU. MenaeneeBa. Ctpoenne aroMoB. XHUMHYECKAsl CBS3b.
OxucInTeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBble MOMBITKK KiAcCUPUKAMKA XUMHUYECKUX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJOYHBIE M IIEJI0YHO3EMEIIbHBIE METaIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(pPOTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

Ilepnogmueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. KoporkomepuonHas W JATUHHONEpHOAHas  (QOpMBI
[Tepunoanueckoit cucrembl xumuieckux sneMeHToB J[. M. Menaeneesa. [lepnobl
u rpynmbl. Du3nyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB IEpuoaa u
TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYEK aTOMOB TMepBbIX 20 XUMUYECKHUX DIIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH H3MEHEHHUSl pajdyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB M0 IPYIIaM U IEPUOIaM.

3nauenue [leprnoanueckoro 3akona u [lepuoguueckoi CUCTEMBbI XUMUYECKHAX
AJIEMEHTOB Ui pa3BuUTHs Haykh W npaktuku. J[. M. MenneneeB — y4€HbIM U
IPaKJIaHVH.

Xumuyeckass cBsizb. KoBaneHTHas (ToyisipHass YW HEMOJSIPHAsi) CBS3b.
DIIEKTPOOTPUIIATETILHOCTh XUMUYECKHUX JIEMEHTOB. MIoHHAast CBSI3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tpouecchl OKUCIEHUS U BOCCTAHOBIIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii Ikcnepumenm:

M3ydeHHe OOpasloB BEIIECTB METAVIOB M HEMETAJIOB, B3aMMOJICHCTBHUE
TUAPOKCUJA IMHKA C pPAcTBOpAMHU KHUCJIOT M WIEJOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ TPUMEPHl  OKHUCIHUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mesrcnpeomemmnbnie ceaszu

Peanuzanuss mMexXnpeaMETHBIX CBSI3€ MpH HM3yYEHUU XHMUU B 8§ Kjacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOMMX EeCTECTBEHHO-HAYYHBIX
MOHATHUM, TaK U MOHSITUH, SBISIIOIIUXCA CUCTEMHBIMU JIJISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAyYHBIH (aKT, TUIIOTE3a, TEOPUS,
3aKOH, aHaJIW3, CHUHTE3, Kilaccuukamus, TMEepUOJUYHOCTh, HAOJIOJICHHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®dusuka: Marepus, aToMm, O3JIEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUIN 3apsil, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBa, ras, (pU3MYecKrue BEIUYMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IIaHETHI, 3BE3/1bI, COoNHIIE.

buonorus: dotocuntes, apixanue, buocdepa.



I'eorpagusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJIBI,
II0JIE3HBIE NCKOIIAEMBbIE, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo 1 XMMHYECKas peaKuust

Ilepnonnueckuit 3akoH. [leprnoauyeckas cucrema XUMHYECKUX JIEMEHTOB /.
N. MengeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMICTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX MNEPUONOB, KalausA, KaJIblUid H HX
COCAMHEHNA B COOTBETCTBHUM C IIOJIOKEHHMEM JJIEMEHTOB B llepmoamueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemiecTBa: BUABl XUMHYECKOW CBA3U. THIBI KPUCTALTMYECKUX
pElETOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTALINYECKON PEIIETKU U
BHJ1a XUMHUYECKOH CBA3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKUX
COCAMHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanus XuMHUUEeCKUX PeakIUil MO pa3IMyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, MO
M3MEHEHUIO CTENEHEN OKHMCIIEHHUS XUMUYECKUX 3JIEMEHTOB, MO OOpATUMOCTH, IO
YYaCTHIO KaTalu3aropa). JK30- U SHAOTEPMUYECKUE PEAKLIMH, TEPMOXUMHUYECKHE
YpaBHEHHUS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakuusX. [IoHsITHE 0 TOMOTreHHBIX U TeTepOreHHBIX
peakuusx. llonstue o xkaranuse. [lonsTne 0 XxumMu4ueckoM paBHOBecuU. DakTOpHI,
BIMAIOIIME HAa CKOPOCTb XMMHYECKOW pPEaKUUU U II0JIOKEHHE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  pPEaKIMHM,  JJICKTPOHHBIA  OayiaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBieHue YPaBHEHUU

OKHCJIMTEIIbHO-BOCCTAHOBUTEINIBHBIX ~ PEAKIMM C  MCIOJb30BAHUEM  METOZAA
AJICKTPOHHOTO OajaHca.

Teopusi FNEKTPONTUTUIECKON TUCCOUUAMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonbl. MexaHu3m JIHUCCOLMALMU BEUIECTB C PA3JIMYHBIMUA BUJIAMH
XUMUYeCcKoi cBsizu. CteneHs aucconuanuu. CUIbHBIE U CIIa0bIe DJICKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y CIoBUS MPOTEKAHUS PEAKIIUi HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBbIE YypaBHEHUs peakiui. CBoOICTBa KHUCIOT,
OCHOBaHMM W COJell B CBET€ TPEIACTAaBICHUNA 00 DJICKTPOIUTUUECKOMN
nucconnanuu. KauecTBeHHbIE peakiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BCILIECTB — META/VIOB M HEMEeTa/uloB (rpaduTa M ajiMasza), CI0KHBIX BEIIECTB
(xsopuaa HaTpHsi), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW peakiuu
OT BO3JCUCTBUSL PA3IMUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOPOB BEUIECTB, IpoOLECCa AUCCOLMALMUA KHCIOT, WIENOYEed U  COJIEH
(BO3MOKHO  HKCIIOJIb30BAaHWE BHUJIEO MaTEpPHANIOB), TPOBEJEHHUE  OIMbBITOB,



WUTIOCTPUPYIOIIMX ~ MPU3HAKU  NPOTEKAHWS  peakuuid  HOHHOro  oOMeHa
(oOpa3zoBanue ocajaka, BblIeNeHHE Ta3a, o0Opa3oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMM
(ropeHue, peakiu pas3iokKEHUs, COCIUHEHHMs), PACIIO3HABAHNE HEOPTaHMYECKUX
BEIIECTB C IIOMOILIBIO KAYECTBEHHBIX pPEaKUWid HAa HMOHBI, pEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtanisl u UX coelMHEHUS

OO6miass xapakTepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3MUEeCKHe CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHYECKHE CBOHCTBAa Ha IpUMEpE  XJopa
(B3auMoJeiCcTBUE C MeETaulaMHM, HEMEeTaUlaMH, InejgodaMu). XJIOPOBOJOPO.
ConsgHas KHMCIIOTa, XMMHUYECKHE CBOWCTBA, IOJy4YEHUE, NpUMEHeHHe. [lelicTBue
XJIOpa U XJOpPOBOJOPOJA HAa OpPraHU3M YeElIOBEKa. BaxkHeWllnue XJIOpUIbl U UX
HAXO0XKICHUE B IPUPOJIE.

OO6mas xapakTepuctuka 31eMeHTOB VIA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHune u (u3NyYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOJAa U CEpbl. AJIIOTPONHbIE MOAU(PUKAIIUN KHCIIOPOAA
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpOCHUE, (PU3HUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCHIIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue M XHUMHYECKHE CBOHcCTBa (0oOHIMe Kak
MPEACTABUTENS KJlacca KHUCIOT U crnenuduyeckue). XUMUYECKUE peakilui,
JeXalle B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYEHUsI CEPHOM KHCIIOTHI.
[Iprumenenue cepHor KUCIOThl. COMM CEpHON KUCIIOTHI, KAUECTBEHHAs pEaKLIHs Ha
cynbdar-uon. HaxoxneHue cepbl U €€ COCAMHEHHN B TpHUpoae. XUMHUYECKOE
3arpsiI3HEHUE OKPYKAOLIEH Cpelpl COCAUHEHUSIMU CEPbl (KUCIOTHBIE JIOXKAM,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBPAILEHUSI.

OO6mrast xapakTtepuctuka 35eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, pacCIpOCTpaHEHUE B NPHUPOJE,
¢uznyeckue u xumMuyeckue cBoiicrea. KpyroBopot azora B npupojae. AMMUaK, €ro
(¢u3nuecKre 1 XMMUYECKHUE CBOMCTBA, OJMyYeHHe U mpuMeHeHue. Coau aMMOHuS,
X GU3NUECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJlydeHHe, (PU3UYECKUEe M XUMHUYECKHUE
CBOMCTBa (00IIME Kak TpPEICTAaBUTENs Kiacca KHUCIOT U cheuudpuueckue).
Hcnonb3oBaHne HUTPATOB M COJEH aMMOHHS B KayeCTBE MHUHEPAIbHBIX
yaoOpeHnit. XuMHUECKOE 3arpsi3HeHUE OKPYKaIoIIe Cpeibl COSIMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIU, 3arps3HEHHE BO31yXa, MOYBBI W BoJoEMOB). Docdop,
aimoTpornHbie Momudukaruu Gocdopa, puznyeckue W XUMHUUYECKHE CBOWCTBA.
Oxcup dochopa (V) u pochopras Kucinora, PU3NIECKHE B XUMHUIECKHE CBOMCTBA,
nosydyeHue. Mcnons3oBanne GocdaToB B KaYECTBE MUHEPATHHBIX YI0OPEHUH.

O6mras xapaktepuctuka daeMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTJIEpoJ,  aUIOTPOIIHbIE
Moau(UKaIMK, pPACIpPOCTpaHEHHE B TpUpPOJE, (PHUINYECKHE U XHMHYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriaepona B npupoze. OKCUIbl yriiepona, ux



¢u3nueckue W XUMUYECKHE CBOICTBA, JCHCTBME HA JKUBBIE OpPraHU3MBI,
MOJIy4eHHE U TMPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumorte3a rnobanbHOTO TOTEMJIEHUS KIMMAaTa, MMapHUKOBBIN
sbdexT. YronbHas KuciaoTa u €€ coiu, uX (puandeckue U XMMUYECKHUE CBOMCTBA,
nojlyueHne u mnpuMeHeHHe. KadecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasibHbBIE MOHATHSA 00 OPTAHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCYCHAas KUCIIO0TA).
[IpuponHble HMCTOYHHUKH YTJIEBOAOPOJOB (yrojib, MPHUPOAHBIN Ta3, HePTh),
OPOAYKTHl HUX MepepaboTku (OEH3MH), UX POJb B OBITY M IMPOMBIIIJICHHOCTH.
[ToHsiTHE O OMONOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, O€NIKaX, YIiIeBoax — U UX
poiii B KM3HM 4elloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYeCKHX |
HEOPraHWYECKUX COECTMHEHUN.

Kpemuuii, ero ¢usznueckue M XUMHUYECKHME CBOWCTBA, IMOJIy4YEHUE U
npuMmenenue. CoenuHeHuss KpeMHHsi B mpupoje. OOiiue mnpeacTaBiieHus 00
okcuzae kpemuus (IV) u kpemHueBoil kucinore. CUIMKaThl, X HCIOJIb30BAaHUE B
ObITY, B NMPOMBIIUIEHHOCTU. BakHeilllne cTpouTenbHbIE MaTepuaibl: KepaMHuKa,
CTEKJIO, LIEMEHT, OeToH, ene300eToH. [Ipobnembl 6€30MacHOr0 MCHOJB30BaHUS
CTPOUTEIBHBIX MaTEPUAIIOB B IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumennt.

U3y4eHrne 00pa3lloB HEOPTaHMYECKUX BEUIECTB, CBOMCTB COJITHOM KHMCIOTHI,
IPOBEJCHUE KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOIEHUE PU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karouie (QU3MYecKue M XUMUYECKHE CBOWCTBA
TAJIOTEHOB M WX COEIMHEHMM (BO3MOXXHO HCIIOJIB30BAHME BUIEOMATEPUAIIOB),
O3HaKoOMJIEHHE ¢ oOpaslaMu XJOPUIOB (TaJOreHHUJIOB), O3HAKOMJICHHE C
oOpazmamMu  ceppl W €€  COEAMHEHUAMHU  (BO3MOXKHO  HCIIOJIb30BAaHME
BUJICOMATEpUAIIOB), HAOJIIOICHUE Mpoliecca OOYyTIMBaHUS caxapa IO/l JIeUCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCIOTHI, W3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOW KUCIIOTHI, IPOBE/IEHNE KaUECTBEHHOM peaKkIuu Ha CyJb(aT-
MOH M HAOJIOJIeHWEe NpHu3HaKa e€ MPOTeKaHWs, O3HAKOMJIEHHE C (DU3UUYECKUMU
cBolicTBaMM a3oTa, (ochopa M uX coeAuHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEepUAIIOB), oOpa3liaMu a30THBIX U (HOChHOPHBIX yAOOpEHUi, MOTyUeHHE,
coOupaHue, paclo3HaBaHME€ U H3y4YEHHE CBOWCTB aMMHaka, MPOBEACHUE
KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHUS U (pochaT-MOH U U3yyeHUE NPU3HAKOB
UX MTPOTEKAHUs], B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIMOJIb30BaHUE BUJIEOMATEPHUATIOB), M3y4YEeHUE MOJIeIIen
KPUCTAINTMYECKUX peHETOK anmasza, rpadura, QysuiepeHa, O3HAKOMIIGHHE C
MPOLIECCOM  aJCOPOLMU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOMCTBOM NPOTHBOrasa, MoJyyeHue, coOupaHue, paclo3HaBaHWE U U3yUYeHHE
CBOMCTB YTJIEKUCIIOrO ras3a, MpoBEJICHHE KaueCTBEHHBIX peakiMil Ha KapOoHAT U
CUWJIMKAT-UOHBl M HW3Y4YEHUE TMPU3HAKOB UX MPOTEKaHUS, O3HAKOMJICHHE C



OPOAYKIMEN CUJIMKATHOM MPOMBINIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHele HeMeTauIbl U UX COCTUHEHUS.

MeTasuibl ¥ UX COCAUHCHUSA

OO0mras xapakTepuCcTUKa XMMUYECKUX JIEMEHTOB — METAVIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepmommueckor cucreMe XuMHUYeCKHX dieMmeHToB /J[. U.
MenpneneeBa u ctpoeHusi aToMmoB. CTpoeHHE METauioB. MeTalnveckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEmETKAa.  DIEKTPOXUMHUYECKUUA  psif
HanpspKeHU MeTaioB. OU3NYEcKre U XUMUYECKHUE CBOWMCTBa MeTaiioB. O01ue
CIOCOOBI TMOMy4YeHus: MeTamioB. [loHSATHE O KOpPpO3UM METaioB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmjaBbl (CTaib, YyTryH, JIOPATIOMUHUMN,
OpoH3a) U UX MPUMEHEHHUE B ObITY U TPOMBIIIIEHHOCTH.

[llenounsle MeTasbl: nosnoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemeHTOB . 1. MenpaeneeBa, CTpOEHHME MX aTOMOB, HaXOXKJICHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U kanus). OKcuasl u
TUJIPOKCUABI HATpud MW Kanusa. lIpuMeHeHHe WIETOYHBIX METAUIOB MW UX
COCTUHEHU.

[[lenouyno3eMenbHbIE METaJJIbl MAarHMii M KalblMH: IIOJIOKEHHE B
[Tepnonnueckoit cucreme xumuueckux 3nnemeHtoB [[. Y. MenaeneeBa, ctpoeHue
UX aTOMOB, HaX0XJAeHue B npupoae. Puznuecknue 1 XUMUYECKUEe CBOMCTBA MArHUS
U Kanblus. BaxuHelne cOeIMHEHUS KalblUus (OKCHH, THUIPOKCUI, COJIH).
XKécTkoCcTh BOJIBI U CITOCOOBI €€ yCTpaHEeHHUS.

AJIFOMUHUI: NI0JIO)KEeHUE B [leproinieckor CUCTeME XUMUYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, CTpoeHHME aToMa, HaxXxOXKIECHHE B mpupone. Puznueckue u
XUMUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA U THIPOKCU]IA
ATIOMUHUA.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMUYECKUX 3IEMEHTOB /1.
N. MenpgeneeBa, CTpOGHHME aTroMa, HaxoXAeHUE B Ipupone. DPusnueckue u
XMMHYECKHE CBOMCTBA skene3a. OKCHIbl, THAPOKCH BT U coiu xkerne3a (11) u sxernesa
(IIT), mx coctas, CBOMCTBA U MOTyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0OpaslamMu METaUIOB W CIUIaBOB, WX (U3HUECKUMHU
CBOMCTBAMHU, U3YUEHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCHJA
KaJIbIIUS W HATpus C BOJOM (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHUAIIOB),
VICCJIEJOBAHUE CBOMCTB KECTKOW BOJIbI, MPOLIECCA TOPEHUS KeEJe3a B KUCIOPOIE
(BOBMOXXHO  KCIOJIb30BAaHME  BHJICOMATEPHAIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIUM HA MOHBI: MarHusi, KajablMs, ATIOMUHUS, IUHKA, YKee3a
(IT) u xeneza (I1I), meau (1), HabnroAEHUE U ONMUCAHUE MPOLECCOB OKPALIMBAHMS
IJJAMEHU WOHAMU HaTpHs, Kalus W Kaiblusad (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUAPOKCHIA ATFOMHUHHS
Y THAPOKCHU/IA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «Baxunenime
METaJUIbl K KX COCTUHEHUS.

XHMUA M OKpYKAIOLIasi cpeaa



BemecTtBa u marepuansl B IOBCEIHEBHOM HW3HM uelnoBeka. bezomacHoe
UCIIOJIb30BAaHUE BEILECTB U XUMHUYECKUX peakuuil B ObITy. IlepBas momomis mpu
XUMHUYECKUX 0XKOTaX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (TpefesbHas JOMyCTHMAst
KOHIIEHTpanus BeecTs, aainee — [1JIK). Ponb xumuu B pelieHuu 3K0J0THYECKUX
pOOJIEM.

Xumuueckuii IKCcnepumenm:

u3yuyeHue oOpaslloB MaTepuajoB (CTEKJO, CIUIaBbl METAJUIOB, MOJMMEPHBIE
MaTEepUAIbI).

Mestcnpeomemmnuie ceazu

Peasmzanuss MeXnpeaMETHBIX CBS3€M NpPU HM3Yy4YEHUM XMMUM B 9 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OONIMX EeCTECTBEHHO-HAY4YHBIX
MOHSATUH, TaK U MOHATUHN, SBIAIOMIMXCS CUCTEMHBIMH JIJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT O LIUKJIA.

OOmuMe ecTeCTBEHHO-HAYUYHbIE MOHSATUSA: HAy4YHbId (DakT, TUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiaccupuKauus, MEepUOJUYHOCTh, HAOIIOIACHHE,
DKCIIEPUMEHT, MOJEIMPOBAHNUE, H3MEPEHHUE, MOJEIb, SBICHUE, NApPHUKOBBIN
3 deKT, TEXHOIOTHS, MaTCPHAIHI.

®usnuka: Marepusi, aToM, D3JIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIUJ,
U30TOMNBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsisl, IMPOBOJHHKM,
HOJYNIPOBOJHUKHU, AMDJEKTPUKH, (POTOJIEMEHT, BEIIEeCTBO, TEI0, OOBEM,
arperaTHOE COCTOSTHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIIIMYECKAs
peméTKa, CriiaBbl, (PU3MUECKHE BEJIUYUHBI, €IUHULBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COMHILE.

buonorus: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yAOOpEHUS, MUKPOIJIEMEHTHI, MAKPO3JIEMEHTHI, MMTATEIbHbIE BEILIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MHHEpadbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEeMbI€, TOIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaTbl OCBOEHHUS MPOrpaMMbl OCHOBHOIO  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHS XMMHHU B €IWHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN JEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIbTYPHBIMM M JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, IPUHSITHIMU B
oOllecTBe MpaBWJIaMd M HOPMaMH TMOBEICHHUS M CHOCOOCTBYIOT IpoIeccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0YYarOIIUXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOIIHUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAlUd H
pacIIMpEHneE OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHOTHYECKOTO BOCTIUTAHMSL:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KyJIbTYPHOMY, HCTOPHUYECKOMY
M Hay4HOMY HACJEIHIO, TOHMMaHUS 3HAYEHHUS XHWMHYECKOW HAayKH B JKU3HU
COBPEMEHHOT0 O0OIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHON HMH(OpManuen o
MEPEAOBBIX JIOCTHXKEHHUSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpPa:KIaHCKOT0 BOCTIUTAHUS:

OPENCTABICHUS O COLMAIBHBIX HOpPMax M MpPaBUIaX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCNEAOBATENIbCKOM, TBOPYECKOM W APYrux  BHUAAX
NEeSATEIbHOCTH, TOTOBHOCTM K PpPa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH MpHU
BBINIOJIHEHUN Y4E€OHbBIX, TO3HABAaTEIbHBIX 3a/lay, BBINOJIHEHUH XWMHUYECKHX
AKCIIEPUMEHTOB, CO3/IaHNN YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMONOHUMAHUIO
M B3aMMOIIOMOIIM B TIpollecC€ JTOM y4eOHOM MESITeNIbHOCTH, TOTOBHOCTU
OLIEHMBATh CBOE TOBEJCHHWE M IIOCTYIKM CBOHMX TOBApHILIEW C MO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUI IOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 MO3HAHMSL

MUPOBO33PEHYECKHE TPEJCTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBIISIIOLINE
OCHOBY JJIl NMOHUMaHUs CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJBI, B3aMMOCBS3SIX YEJNOBEKA C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

ITI03HABATEJIbHBIE MOTHUBBI, HAIPABJIECHHbBIE HA MOJYyYEHHE HOBBIX 3HAHUM I10
XUMHH, HEOOXOJHMMbBIC IS OOBSICHEHHS HAOJI0IaeMBbIX IPOIECCOB M SBICHUM,
MMO3HABATENIbHON, MH(POPMAIMOHHOM W YUTATEIBCKON KYJIBTYphl, B TOM YHUCJEC
HABBIKOB CaMOCTOSATEIbHOM paboThl ¢ Y4eOHbIMM TEKCTaMH, CIPaBOYHOM
JUTEPaTypO, JOCTYNHBIMU TEXHUYECKHMMH CpPEIACTBAaMH HH(GOPMALMOHHBIX
TEXHOJIOTHUH;

UHTEpEC K OOYyYEeHHMIO M TMO3HAHWIO, JIOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, MPOEKTHOW W  MCCIENOBATEIbCKON



NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIECHHOCTH M YPOBHS OOyYEHHsS B
JIaJbHEHIIEM;

4) hopMHPOBAHUS KYJIbTYPbI 3/I0POBbSI:

OCO3HaHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0pOBBIM 00pa3 *KWU3HH, OCO3HAHWE MOCIEJICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOT OIS, HAPKOTUKOB, KypEeHUs),
HEOOXOJUMOCTH COONIOJIEHUS] TMpaBuia 0€30MacHOCTH TIpu  oOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATLHOMN KU3HMU;

5) Tpy10BOIr0 BOCIIUTAHMSA:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEeHHIO Mpodeccuil U Tpyia pa3inyHOTO poJia,
yBaXEHUE K TPYyAy U pe3yibTaTaM TpPYIOBOU NEATEIbHOCTH, B TOM YMHCIIC Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XWUMHUH, OCO3HAHHBIA BBIOOP
WHIVMBUYaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEIHON TpOo(ecCHOHaTbHON IESITEFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTH aJaliTUPOBATHCS B TPOPECCUOHATILHOM CpeEJIE;

6) 3K0JIOrH4ecKOro BOCIIUTAHMA:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS, TOHUMAHUE LIEHHOCTH 3JJ0POBOrO U
O0e3zonmacHOro oOpa3a KU3HH, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
¢u3rUecKOMy M TICHXHMYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTU COOJIOACHUS
npaBuiI 0€30MACHOTO MOBEICHNUS MPU pabOTE C BEIIECTBAMU, a TAK)KE B CUTYAIUsX,
YIPOXKAIOIIMX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJTy4YaeMble MPU W3YUYEHUU XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPEAOU, IS MOBBILLICHUS
YPOBHSL  DKOJIOTUYECKOW  KyJbTYpPBhI, OCO3HAaHUS TIJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX TMPOOJIEM W MyTed MX PEIICHUs] MOCPEICTBOM METOIOB XHMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOM M COLMAIIbHOMN MTPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeranpeaMeTHBIX PE3yJbTAaTOB BBIACISIOT 3HAYHUMBbIC IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATHUS (3aKOH, TEOopHus,
MPUHIINII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYTroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpeAMEeTax U IO3BOJISIIOT Ha
OCHOBE 3HaHUW W3 ITUX MNPeIMETOB (OPMHUPOBATH MPEJICTABICHUE O IIEJIOCTHOM
HAay4YHOW KapTHHE MHUPA, U YHUBEPCAIbHbIC YUCOHbBIC ACUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYISITHUBHBIC), KOTOpbIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IIJITAHUPOBAHHUIO W OCYIIECTBICHUIO Yy4eOHOM
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE 1eilCTBUSA

ba3oBble 1ornueckue aeficTBUA:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIILJICHUSI MPU OCBOCHHUU
3HAHUU: PACKPBIBATH CMBICI XMUMUYECKUX MOHSATUN (BBIACIATh UX XapaKTEepPHbIE



NPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSTHUSIMH), WCIOJIb30BAThH
MOHATHS JIJIsl OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SIBJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMU XUMHUYECKUX BEIIECTB M XUMHUYECKUX DPEAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIIEACTBEHHBIE CBA3U MEXIY OOBEKTaMU H3YyUCHHS,
CTPOUTH JIOTUYECKUE PACCYXACHUSA (MHIYKTHBHbBIC, ACTyKTUBHBIC, 10 aHAJIOTHUH),
JIeNIaTh BBIBOJIBI U 3aKIIFOUCHUS;

yMEHHE TPHUMEHATH B TMPOLIECCEe TO3HAHUS TMOHATUS (MIPEIMETHBIE WU
MeTanpeaIMeTHbIE), CAMBOJINYECKUE (3HAKOBBIC) MOJIENIN, UCIIONIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIKPOKO MPUMEHSIEMBIE B XUMUU MOJICIbHBIC MPEACTABICHUS —
XUMHUYECKUNA 3HaK (CMMBOJI JJIEMEHTa), XUMHUYecKas QopMmylia U YypaBHEHHE
XUMHUYECKON peaklMyi — MpU PeIIeHUH y4eOHO-TI03HABaTeNbHBIX 337a4, C y4ETOM
ATUX MOJENbHBIX MPEACTABICHUIN BBISBISTh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU H3YyYaEeMBIX OOBEKTOB — XMMHUECKHUX BEIIECTB U XUMUYECKUX PEaKIUi,
BBIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHBIE CBS3M U
IPOTUBOPEYHSI B U3yUaeMbIX MPOLIECCAX U SBJICHUSX.

Bba3oBble ucciie10BaTeIbCKUe 1eCTBUS !

YMEHHE HCIOIb30BaTh MOCTABICHHBIE BOMPOCHI B KAauyeCTBE HHCTPYMEHTA
NO3HAHMSI, a TaKXKe B KauyeCTBE OCHOBBI JUJIsi (POPMUPOBAHUS TUIIOTE3bI 10
MPOBEPKE MPABIILHOCTH BBHICKA3BIBAEMBIX CYKIACHHUIA;

NpHOOpETEHUE OMbITa MO IUIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHUIO
YUEHUYECKUX JKCIEPUMEHTOB, yMEHHME HaOJIIoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO TIPOTHO3UPOBATh €r0 Pe3ysbTaT, (hopMyIHpoBaTh 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIECIOBAHMS, COCTABIATh OTUYET
0 MpOJIeJIaHHOM padoTe.

Pabora ¢ undopmanmei:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH WM HWHTEPIPETHPOBATH HHOOPMAILIHIO
pa3IMYHBIX BUIOB M (POPM MpeACTaBICHUS, TOTYyYaeMYI0 U3 Pa3HBIX MCTOYHUKOB
(Hay4YHO-TIOMyJIIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COACPIKAHMS, CIPaBOYHBIC
nocobus, pecypcel VHTepHETa), KPUTHYECKH OILIEHWBATh MPOTHBOPEUYHMBYIO U
HEJIOCTOBEPHYI0 UHPOPMAIIHUIO;

yMEHHE MPUMEHSTh Pa3IMYHbIE METOJbl U 3alpOoChl MPU MOUCKE M OTOOpE
MH(GOPMALlMM U COOTBETCTBYIOLIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3aa4 ONpeneIEHHOro THIIA, MPUOOPETEHHE OIbITa B
o0jacT UCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHHUE KYJIbTYpOIl aKTUBHOTO MCIOIb30BAHUS PA3IUYHBIX ITOMCKOBBIX CUCTEM,
CaMOCTOSITEIIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpeCcTaBlIeHUs HHHOPMAITIHN U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECJIOXKHBIMH CXEMaMH, Juarpammamu,
apyrumu popmamu rpaduKu U UX KOMOUHAIUSIMU;

YMEHHE WCIOJb30BaTh M aHANU3UpPOBAaTh B Tpollecce y4eOHOH u
MCCIICZIOBATENLCKOM NIeATEeIbHOCTH HH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SICTBA W TPAHCIOPTa HAa COCTOSIHME OKpYKarolleil MNpupoaHON
Cpellbl.

KoMMmyHMKaTHBHBIE YHUBEpPCAJIbHbIE YdeOHbIe 1eliCTBUS:



yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Juajgora U (Wiu) JUCKYCCHH) TO
cymectBy  oOcyxkaaemMoil  TeMbl, (OPMYJIHPOBATb CBOM  MPEAJIOKECHHUS
OTHOCHUTEJILHO BBIIOJIHEHUS MPEJIOKEHHOH 3a1a4H;

YMEHUSI  MPEJCTaBIsATh  TOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEIILHON
NESATETPHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JelaTh MPE3CHTAIUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (71a00paTOPHOTO OIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUsI y4eOHOTO COTpPYJAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
MO3HABATENILHOM M MCCIENOBATEIbCKOM  NEATENIbHOCTH MpPU  PEIICHUH
BO3HUKAIOMIUX TPOOJIeM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuii (00CyXaeHus,, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI», KOOPAHHAIIHS
COBMECTHBIX JEHUCTBUM, ONPENCIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHCHHON PaOOThI U PYTHE).

PeryasiTuBHbIE yHUBEPCAIbHbIE Y4eOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSITENIbHO OMPENEsaTh IEIN ACSITENbHOCTH, IUIAaHUPOBATD,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeIbHOCTD, BBIOUpATh Hanbosiee d3(PPeKTUBHBIC CIIOCOOBI pelieHUs] YIYCOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHPOBATH
NPEAJIOKEHHBIA aITOPUTM JIEUCTBUM TPU BBIMOJHEHUHU 33JaHUi ¢ y4ETOM
MOJTYYCHUSI HOBBIX 3HAHWHA 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIUSAX,
OILICHMBATh COOTBETCTBHE IOJYYCHHOTO pe3yJbTaTa 3asBICHHOW IIeNH, yMEHHE
MCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, TIPEIJIaraéMble B YCIIOBUU 3aJaHHA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3yJIbTATOB TIO OCBOCHUIO 00s3aTEIBHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHON paboyell MTpOorpaMMon,
BBIJICJIIIOT: OCBOCHHBIC OOYYaIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHUS M CIOCOOBI
JNEUCTBUN, BHIBI JCATEIBHOCTH 10 TOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETAINK, MPEeOOpa30BaHUI0 W TPUMEHCHHWIO B PA3JIMYHBIX YUYEOHBIX W
HOBBIX CUTYyaITUsX.

K xoniry oOydenus B 8 kjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

e PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYCCKUX IOHSATHW: aTOM, MOJICKYJIa,
XUMHYECKUIA DJIEMEHT, TMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS H
MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEIIEeCTBa, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHUE, COJIb, AJIEKTPOOTPUIIATEILHOCTh, CTCIICHb
OKHUCJICHHS, XUMHUYECKas pPEaKIus, KilacCu(UKaIus peakiuid: peakiuu
COCIMHCHUS, PEAKIUHU PA3JIOKCHUs, PEAKIMH 3aMEIICHUs, pPEeaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMHUUCCKHUE PEAKIINH, TEII0BOU A(EKT peakium,
AIpO aToOMa, AJIEKTPOHHBIA CIOM aroma, aroMHas OpOUTallb, PaaAUYC
aToMa, XMMHYECKasi CBs3b, MOJSIpHAs U HEMOJISIpHAs KOBAJEHTHAs CBS3b,



WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEILECTBA
(mporeHTHAs: KOHLIEHTpAI|sl) B pacTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJII COCTaBJIEHUS (opMy
BEILIECTB ¥ YPABHEHNUI XMMHUYECKUX PEAKIIMIL;

ONPENIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSIX,
CTENIEHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY KJIACCy COEIUHEHHU MO
dbopmynam, BHUJ XUMHUYECKOH CBs3M (KOBAJICGHTHAsS W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cMmbicn llepmogmueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX moJjiokeHus B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSI, 3aKOHAa ABOTrajpo;

ONMKCHIBATh M XapakTepu3oBaTh TaOnuuHyio (opmy Ilepuognueckoit
CUCTEMBbl XMMHMYECKHMX OJJIEMEHTOB: pa3jauyaTh I[OHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpyrmma)y, manbie u
OOJIbILINE TIEPUOJBI, COOTHOCUTH OOO3HAYCHMs, KOTOPHIE HUMEIOTCA B
tabnue «llepuonuueckass cucteMa Xumudeckux isnemeHto J[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siapa, 00IIee YUCIIO DJICKTPOHOB
U pacrpeesieHUue uX Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy W COCTaBy YYacCTBYIOIIMX B PEAKIIHUU
BEII[ECTB, M0 TETUIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBPAILICHUI B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJSIDHYIO  MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »JJIEMEHTa 10 (dopmylie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIC OINEPAIMU MBICIUTEIBLHON JIEATeIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IIEeHHE, CHUCTEMaTHU3alluio, KJacCU(HUKAIHUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€M — JUIsl U3YUYEHUs] CBOWCTB
BEIIECTB M XUMHUYECKMX PEAKLH, €CTECTBEHHO-HAyYHbIE METO/bI
NMO3HAHUA — HAONIOACHUE, U3MEpPEHHE, MOJEIUPOBAHHUE, HKCIECPUMEHT
(peasIbHBINM U MBICIICHHBIN );



ClIeloBaTh  NpaBWJIaM  TMOJb30BAaHUA  XMUMHUYECKOM  MOCyIod |
7abopaTopHbIM  000pYyJIOBaHHMEM, a TakXKe TMpaBHiiaM OOpalieHusl ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSMH TIO BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB IO TOJYYEHHUIO M COOMpPaHUIO
ra3zoo0pa3HBIX BEMIECTB (BOMOpOJAa M KHCIOpOAA), MPHUTOTOBICHHUIO
pPacTBOPOB C OINPEACIEHHON MAaCCOBOM JOJEHW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M TPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTBHI  TI0
pacro3HaBaHUIO PACTBOPOB IIENOUYEH U KUCIOT C MOMOIIBIO0 HHIUKATOPOB
(;makmyc, herondTarenH, METHIOPAHXK U APYTHE).

K xonmy oOyuenus B 9 Kiacce npeaMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

PACKpBIBaTh CMBICI OCHOBHBIX XHWMHWYECKUX TMOHATHUW: XHUMHWYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CI0KHOE€ BEIIECTBO, BAJICHTHOCTbH, 3JICKTPOOTPULIATENIBHOCTh, CTEICHB
OKHUCIICHUSI, XUMUYECKasi peakiys, XUMUYECKasi CBSI3b, TEIUIOBOM 3P (DHEKT
peakiuy, MOJib, MOJSPHBIM  00BEM,  PacTBOp,  AIEKTPOJUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAS IUCCOLMALMSA, PEaKUUU HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble W
HEOOpaTUMBbIE PEAKIMK, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINHU,
OKHUCJIUTEb,  BOCCTAHOBUTEIIb,  OKHCICHHWE U  BOCCTAaHOBJICHUE,
aloTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAsl, MOHHAS,
METAJJIMYECKas), KpPUCTANIMYECKass pelmeTka, KOppO3us METaJUIOB,
CIJIaBbl, CKOPOCTb XHMHYECKOW pEAKLMHU, TMPEACIbHO JOMYyCTUMAs
koHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHYECKHX TMOHSITHA U
MPUMEHATH ITU MOHITUA MPU OMMCAHUU BEIIECTB U UX MPEBPAICHUI;
WCIIOJB30BaTh XHUMHYECKYIO CHUMBOJIMKY JUISI COCTaBJICHUS (hopmyll
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKUX JJIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIACCy COCIWHEHUU To ¢dopMmysaMm, BHI XUMHYECKOU
CB3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYEeCKasl) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsii MOHA MO0 XUMUYECKON (opMyIie, XapaKTep Cpebl B
BOJIHBIX PAacCTBOPAax HEOPraHUYECKUX COEAWHEHUM, THI KPHUCTAUIMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpbiBath cMbIci [lepuonmueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €r0 IMOHUMAHUE: ONHUCHIBATH U XapaKTepPU30BaTh
tabnmmunyio (opmy Ileprnoanueckoil cUCTEMbl XMMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHSATHSA «TJaBHas mnoarpymma (A-rpynma)y U «modouyHas
noarpynma (b-rpynma)», manbie u OOJbIIME TEPUOABI, COOTHOCUTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TNEPUOIUYECKON Tabmuie, C
YUCIIOBBIMU  XapPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsl sapa, oOIlee 4YUCIO OJJIEKTPOHOB U



pacmpesiesieHie HUX IO JJIEKTPOHHBIM  CJIOAM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B
npenesiax MallbIX MEePUOJIOB U TJIABHBIX MOJTPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY M COCTaBY YYAaCTBYIOUIMX B PEAKIUU
BEIIECTB, MO0 TEIJIOBOMY 3P (HEKTy, 0 W3MEHEHHUIO CTENICHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHCIU(PUICCKHE XUMHUYCCKUE
CBOMCTBAa TPOCTBIX W CJOXKHBIX BEIIECTB, MOATBEP)KIAs OMHUCAHUE
pUMEPAMH MOJICKYJIIPHBIX M HMOHHBIX YPaBHEHHMHA COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHHUS JJICKTPOJUTHYCCKON JHCCOIMANNA  KHCIIOT,
HIeJI0YEH U COJICH, MOJTHBIE U COKPAIIEHHbIE YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHUS pEaklUi, TMOATBEPKIAIIUX CYyIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUn
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIInii;
MIPOTHO3WPOBATh CBOWCTBA BEIMIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XHWMHYECKHX TPEBPANICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIAPHYIO  MAacChl
BEII[ECTB, MAaCCOBYIO JOJII0 XHMHYECKOTO »JjeMeHTa 1o (opmyie
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTEH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIINH;

cOONIOJaTh  MpaBUja  TOJB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe TMpaBWia OOpamieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO U COOUPAHHIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIHMH, TOJTBEPKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
uoaua-, kapobonart-, ¢docdar-, cuiamkar-, cyibdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS YW HMOHBI M3YyYEHHBIX METAJIOB, MPUCYTCTBYIONIAE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIUH MBICTUTCIIBHON JIEATCILHOCTH — aHaJIu3
W CHHTE3, CpaBHEHHE, OO0OOIlEHHE, CHUCTEMATHU3aIMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3yYCHUS] CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHMUE
8 KUIACC

Ne

HaunmenoBaHmue pa3aeioB u

KoanuyecTBo 4acos

KoHnTtposbHubie

IIpakTHyeckune

DJieKTpoHHbIe (HudpoBbIe)

n/n TeM NMPOrpaMMblI Bcero paBOTLI paBoTLI o0pa3oBaTesibHbIE pecypchl
Paznen 1. [lepBoHaya/ibHble XMMUYECKHE TOHATHSA
Xumus — BakHas 00J1aCThb
11 €CTECTBO3HAHUS U 5 2 bubnuoreka [JOK
MPAKTUYECKOU JIeATETbHOCTH https://m.edsoo.ru/7f41837¢c
YeIIOBEKa
12 BemniecTBa 1 XuMHnueckue 15 1 bu6nmmoreka [IOK
peakuuu https://m.edsoo0.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2. BaxHeiilue npeacTaBuTe M HEOPraHMYECKHUX BElIeCTB
21 Bosnyx. Kucnopon. [lonsitue 5 bubmmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopon. [lousaTue o kucmorax 8 1 but6mmoreka [JOK
1 COJIIX https://m.edso00.ru/7f41837c
53 Bona. Pactopsr. [lonsitue 06 5 1 1 but6mmoreka [JOK
OCHOBAHMAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChl } 1 1 1 but6mmoreka [JOK
HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/7f41837c
Hroro o pasnemy 30

Pasznen 3. Ilepuoauveckuii 3axon u [lepuoagnueckas cucrema xumudeckux 3jiemeHToB JI. M. MenneneeBa. CTpoeHue aToMoOB.
Xumuueckas cBsi3b. OKHCJINTEIBHO-BOCCTAHOBHUTEIbHBIE pPe€akmumn

3.1

[lepronnueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHX dj1eMeHToB J[. 1.
MenneneeBa. CTpoeHne aToMa

but6mmoreka [JOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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XUMHYECKad CBA3b.

3.2 OKHUCIUTEILHO- 8 Brbmorexa [JOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKLII/II/I
bubnuorexa [JOK
Hroro no pasneny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmaorexa LIOK
p p https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KNIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m R ——— Beero KOﬁHTpOJ‘ILHbIe HpﬁaKanecmle 0GpazoBaTEIbHbIE
padoThI padoThI pecypes
Pa3jnen 1. BemecTtBo M XuMH4YecKHe peakiiuu
11 [ToBTOpeHue u yriyOiaeHue 3HaHu 5 1 bubnmoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnmoreka [IOK
' peakuui https://m.edsoo0.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIINS. 8 1 1 bubnmoreka [IOK
' XHWMHYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Htoro no pazneny 17
Pasznen 2. Hemeraaibl 1 UX COeIMHEHUST
91 OO0m1as xapaKTepPUCTHKA XUMUYECKHIX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmel. ["anorensr https://m.edso0.ru/7f41a636
06
2| e ; Buonsa 10K
' Py P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO61ast XapakTepUCTUKAa XMMUYECKUX
bu6mmoteka [IOK
2.3 a5eMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 https://m.eds00.ru/7f41a636
COCIMHEHUS
OO61as XxapakTepucTuKa ec
2.4 BHCHBICZ;(OE 1571?;;1?;{51 XS?;;OE I:IX 8 1 2 bubmaorexa LIOK
' . : https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o pasnemy 25
Paznen 3. Merajuibl U UX COeIMHEHU S
3.1 OO01mue cBOWCTBa METAIIIOB 4 bubmaorexa LIOK

https://m.edsoo.ru/7f41a636
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bubnnorexa [JOK

3.2 Baxxueiine MeTamibl U KX COEIUHEHUS 16 https://m.eds0o.ru/7f41a636
Htoro mo paznemy 20
Pasnen 4. Xumus U okpyskawuas cpeia

4.1 BemectBa 1 MaTeprainl B )KU3HHA YETOBEKA 3 Bubmiorexa LIOK
' p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
Pe3epBHOE Bpems 3 Bubmorexa [JOK

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

OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoumnuectBo yacos DJIEKTPOHHbBIE
Ne Hdara uudpoBbie
i Tema ypoka Beero Koﬁrnponbﬂme HpﬁaKTI/I‘leCKI/Ie WydeHHsl | 0GDA3OBATE/NLHBIE
padoThI padoThI pecypebi
1 [Tpeamet xumuu. Posib XUMUU B )KU3HH 1 bubnnorexa [IOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METO/IAaX MO3HAHUS B XHMHUHU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[Mpaktuueckas pabora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubmmoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000opya0BaHUEM»
4 Yuctele BemecTBa U cMecu. CiocoObl 1 bu6nmmotexa [IOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[Ipa eckas pabora Ne 2
5 <<1?a31<z;r£;Hlf1(e S(IJI\IZCCCI; (Ha mpumepe 1 bubmaorexa LHOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
bu6nmmotexa [IOK
6 ATOMBI H MOTEKYITEI 1 https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HaK! 1 bubmuoreka [JOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie u cioXKHBIE BEleCcTBa 1 bubmaorexa LIOK
P https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa [IOK
yIApHOC y https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaneHTHOCTD 1 bubmorexa [IOK

aTOMOB XUMHYCCKHX DJICMCHTOB

https://m.edsoo.ru/ff0d2eae
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1 OTtHocuTenbHAas aTOMHAs Macca. bubnuoreka [IOK
OTHOCUTENBHAS MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1019 XUMHUYECKOT'0 bubnuorexa [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. MoJib. bubnuoreka [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
1 Du3nUecKue U XUMUYECKUE SIBJICHUS. bubmmoreka [IOK
XuMHU4YecKask peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBus NpOTEKAHUS bubnnoreka [IOK
XUMUYECKUX PEaKLUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MAaCChl BEIIECTB. bu6mmoteka LIOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konnyecTBa, Macchl
17 BEII[ECTBA 110 YPAaBHEHUSIM XUMHUYECKUX bubmaorexa LIOK
. https://m.edsoo.ru/ff0d5708
peaKIuii
Knaccudukaiuys XuMU4ecKuxX peakiui
18 (COG)II/IH(IGJ:HI/ISIHpaSJIO)KeHI/IS[ P Bubmoreka IIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKJIOTICUCT 0606y eHHe U bubmnorexa [IOK
1 et Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alHsl 3HAHU T
20 Konrtponsnas padora Nel o teme bubnnorexa [IOK
«BemecTa 1 XUMUYECKUE PEAKLII) https://m.edso0.ru/ff0d4290
Bo3gyx — cmechk razos. CocrtaB
21 Bosjf;/xa. Kucnopon — snemenT u Bubmorexa IIOK
https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
| S s s BuSorea 10K
e 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 006 okcumax
Crioco0bI TTOTy4YeHUsT KUCTIOpOa B Br6motexa LIOK
23 71a00paTOPUU U IPOMBIIIIICHHOCTH.

IIpuMeHeHue kucnopoaa

https://m.edsoo.ru/ff0d497a
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TennoBoii 2P PexT Xxumuueckon
peaKIyu, TOHSITHE O

bu6mmoteka [IOK

24 TEPMOXUMHYECKOM YPABHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKUX PEAKITUIX
55| Sarpwsmenc oy, oot er bu6morexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHHS
25 dlonyuenen bodupanie sicropors BuGmiorexa LIOK
Y 1P poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY»
97 Bonopon — anemeHT u mpocToe bubnnoreka [IOK
BelecTBo. Haxoxaenue B npupoie https://m.edsoo0.ru/ff0d4dd0
28 ®u3nuecKue U XMMUUYECKHE CBOMCTBA bubnnoreka [IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo0.ru/ff0d4dd0
29 n bubnuoreka [IOK
OHATHE O KHCIIOTaX 1 COILAX https://m.edsoo.ru/ff0d50d2
30 CniocoObI momy4YeHus BOAOPOIa B bubnuoreka [IOK
J1aboparopuu https://m.edsoo.ru/ff0d4dd0
3| lonyuenmo n codupane sotopona Bu6mrorera LIOK
Y 1P AOPOZa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
2 MounsipHblii 00bEM ra3oB. 3aKOH bubnuoreka LIOK
ABorazpo https://m.edsoo.ru/ff0d542e
| B s e B 10K
m MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIA O0BEMY
34 BB;iZJ;::g’I gf; éHMIf E:f 3(1)30(1’;;1: 3aKOHA bubmaorexa LIOK
ypas peaKil . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 dusnvecKue 1 XMMUYECKHUE CBONCTRA but6mmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsITHE 00 bubmnorexa [JOK



https://m.edsoo.ru/ff0d4790
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WHJMKaTOpax

https://m.edsoo.ru/ff0d59e2

Bopa xak pactBoputens. HacbleHHbIe

bubnnorexa [JOK

37 Y HEHACBILICHHbIE PacTBOPBL. MaccoBast https://m.edsoo.ru/ffod5h40
JI0J1s BELIECTBA B paCTBOPE
[IpakTudeckas padora Ne 5 mo reme
38 «IIpuroToBiieHre pacTBOPOB C bubmmoreka [IOK
onpeaeseHHON MacCOBOM J10yei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 Kontponbnas pabota Ne2 o teme bubmmoreka [IOK
«Kucnopoa. Bonopoxa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupibl: cocTaB, KJlacCU(pUKaLUA, bu6mmoteka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
S uenommu ooosmmi n awborepre BuGoresa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
49 OcHoBaHMUsI: COCTaB, KIacCUpUKALIUS, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosrydyeHne n XuMu4ECKHE CBOWCTBA bubmuoreka [LIOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccupukanus, bu6mmotexka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnue u XxuMu4eckue CBOMCTBa bubmuoreka [LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
16| cnocodm nonyeem. xummecki BuGmiorexa LIOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuyeckas padota Ne 6. Perenue
47 HKCIEPUMEHTAJIBHBIX 3a4a4 110 TEME bubmuorexa [LIOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUI»
48 I'eneTnyeckas cBsi3b MEXAY KlaccaMmu bu6mmoreka [IOK

HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

https://m.edsoo.ru/00ad9a50
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bubnnorexa [JOK

49 O0001eHne 1 cucTeMaTh3alus 3HaHUH httos://m.eds0o.ru/00adach?
KonTpoabHaas padora Ne3 1o teme
50 "OCHEBHBIG KJ'II;CCBI HEOPraHUYECKUX bubanorexa LIOK
o p https://m.edsoo.ru/00ad9ela
coeIMHEHU
ITepBrle MONBITKH Ki1accuUKaANN
51 XI/II\I/)II/I‘ICCKI/IX 3JIEMEHTOB %OHﬂ?He 0 bubanorexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHbIX 3JIEMEHTOB
[lepuoanueckuii 3aKOH U
PHOA bubnuoreka [IOK
52 Ilepunoauyeckas cucreMa XUMHYECKUX :
https://m.edsoo.ru/00ada52c
sneMenToB [. 1. MenneneeBa
53 [lepuonasl, rpyImeL, Mo TIIBI Bubmoreka LIOK
PHOJIEL, TPy » HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [IOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CrpoeHHne IEKTPOHHEIX 000JI0UEK
p p . bubnuorexa [JOK
55 aToOMOB 371eMeHTOB [leproauueckoit i
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XHMHUECKOTO
56 3JIEMEHTA T10 ero MOJIOKEHUIO B bubnuorexa [JOK
Ilepuoauueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3unauenue [lepuoanueckoro 3aKoHa s
57 pa3BUTHUA HAyKH U npakTuku. J[. 1. bubmuorexa [LIOK
MenpeneeB — y4€HbIN, IEAAror U https://m.edsoo.ru/00ada96e
rpaXIaHUH
PesepBHrblii ypok. O000111€HIE U
58 CI/ICTEME[TI/BZPI/IS{ 3HaHI/HI7J1l / bubmorexa IOK
N » https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoBepoudHas pabora
KontpoabHaas padora Ned4 1o Teme
P P but6mmoreka [JOK
59 «Ctpoenne atToMa. XUMHUYECKasl CBSI3b)»

/ Beepoccuiickast mpoBepoyHasi paborta

https://m.edsoo.ru/00adb486
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60 DJIEKTPOOTPULIATEIILHOCTh ATOMOB 1 bubnnoreka [IOK
XAMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnas xumuyeckas CBsI3b 1 ]r?t%tlgsj}/l;lrﬁ.Teesz%ﬁ’?/Iéo adac34
62 KoBanentnas nonsipHast Xumuaeckas 1 bubnnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOJIApHAs XUMHUYECKast 1 Bbu6mmoteka [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
64 | Creneus oxcicnn 1 Pt im0, W00adze?8
65 OKHUCIHUTEIIbHO-BOCCTAHOBUTEILHBIC 1 bubnuoreka [IOK
peakiuu https://m.edso00.ru/00adb076
66 OKHCIIMTENIN U BOCCTAHOBUTEIIN 1 Brbmiorexa [JOK
https://m.edso00.ru/00adb076
6| onerowamsns i no Towe ) u6miotera LIOK
https://m.edso0.ru/00ad9ch2
«Ctpoenue atoMa. XUMHUYECKasl CBSI3b)»
68 PesepsHblil ypok. O60011€HNE U 1 bubnnorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I1O 68
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9 KUIACC

Koun4vecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara nupposbie
Tema Ka
n/n ema ypo Bcero KO;TPO‘HLHHe HpﬁaKTn'{ecmle u3ydeHusi | o00pa3oBaTe/IbHbIE
padoThI padoThI pecypebi
[lepuoauueckuii 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [LIOK
XUMHUYECKHX 31eMeHToB JI. 1. https://m.edsoo.ru/00adb59
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOWCTB XEMH‘IGCKI/IX 3JICMEHTOB 1 bubnnorexa [IOK

N https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMEHKIaTypa 1 bubnnoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl xuMu4eckon CBA3HU U THIIEI 1 bu6mmotexa I1IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel o teme

5 «IToBTOpeHue u yriayoieHue 3HaHUI 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca»

5 Knaccudukanus XuMruaecKkux 1 bu6nmotexa [IOK
peaxkLtii 10 pa3aIu4YHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsATHE O CKOPOCTH XUMUYECKOUN

7 CaKINH HOHS[I")FI/IG 0 TOMOTCHHBIX U 1 bubnnorexa [IOK
PCaKLIH. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsaTHE O XUMHUYECKOM PaBHOBECHH.

8 ®DaKTOPHI, BIUSAIONINE HA CKOPOCTh 1 bu6nmnorexka [IOK
XMMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHS
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnunoreka [IOK

9 1 :
peakiuu https://m.edsoo.ru/00adcade

10 Teopust 3IEKTPOAUTHUECKON 1 bubnmoreka [IOK



https://m.edsoo.ru/00adb59e
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nuccornuaii. CUIbHEIE U Cl1a0bIe
3JIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 Houurle ypaBHEHNS PEeaKIIUil brbanorexa LIOK
yp peakt https://m.eds00.ru/00add448
X €CKHE CBOMCTBA KHCIIO
12 ocI/II{I\f)E:HHﬁHB cseTI/cIa EBe cl/;a?snzl?nﬁ bubunorexa LIOK
p f[ https://m.edsoo.ru/00add5d8
00 3IEKTPOJIUTUYECKON JUCCOIUAITITI
X €CKHE CBOICTBA COJIEH B CBETE
13| upemcrapmemmiios BuGmorexa LIOK
pel o https://m.edsoo.ru/00add8b2
3JIEKTPOJIMTUYECKON JUCCOITUAITIT
14 Iloustue o rmaponnse coneu Bubmiorexa LIOK
Apon 1 https://m.edsoo.ru/00add9d4
15 O06o0011eHne u cucTeMaTH3anus bubnnoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
IIpaxtrueckas padora Ne 1.
16 ((1?6HICHI/I6 BKCHIZ: UMEHTAITBHBIX bubinorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponsHas padora Ne2 110 Teme
17 <<3H€Il:<)TpOJII/ITIf‘I€CKa$I JTUCCOLIHALINA. bubmnorexa HIOK
https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMU B PACTBOPAX»
OO011ast XapaKTepUCTHKA TaIOT€HOB.
18 anl\lalnqeafne CBgﬁCTBa Ha rpumepe bubmmorexa [IOK
https://m.edsoo.ru/00addfe2
XJIopa
Xioposogopoa. CoysiHas KHUCIIOTa
19 XHMquci{HE cgoﬁCTBa OJI quI/Ie’ brbnnorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
IPUMEHCHHE
ITpaktryeckas padora Ne 2 o teme
20 «lPlonytIeHHe colJDmHoﬁ KHCIIOTBI bubmiorexa LIOK
. - ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY
Brruucnenus no ypaBHEHUSIM
ypas bubmuoreka [JOK
21 XAMWYECKHUX PEAKIIAM, €CITU OJINH U3

peareHTOB J1aH B U30BITKE

https://m.edsoo.ru/00ade488
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O011as xapaKTepuCTHKA SJIEMEHTOB

bub6mmoteka [IOK

22 VIA-rpynmbl https://m.edsoo.ru/00ade64a
AIOTpOnTHBIE MOIU(PUKAIIUN CEPBI.
Haxoxnenue cepbl U €€ cCoOeTMHEHUI bubnnorexa [IOK
23 . .
B IIpUpoJie. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopos, CTpOEHHUE, bubmmoreka [IOK
¢du3nUecKre 1 XUMHYECKIE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHCJIIOTA,
25 (1)I/I3I/I‘I~IIGCKI/I§ u Xm\/fnqecxne CBOICTBa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XHWMHUYECKUE PEAKLINH, JICKAILNE B
OCHOBE IMPOMBIIIIEHHOTO Crocoba
MIOJTyY€HUs] CEPHOMN KUCIIOTHI. bu6mmoteka LIOK
26 .
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIeH Cpelibl COeTMHEHUSIMU
cephl
97 Brruncinenre MaccoBOM JOJIM BBIXO1a bu6nmmorexka [IOK
IIPOJIYKTA PEAKIINU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCTHKa 3JIEMEHTOB
28 VA-rpynmnsl. A30T, pacCpOCTpaHEHUE bubnnorexa [IOK
B IIpUpoze, GU3NUECKUe U https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOKMCTBA
AMMHuak, ero pu3nuecKue u
29 XI/IMI/ILICC,KI/IC C(EOI?ICTBa MOJIyYEHHUE U bubmorexa [JOK
’ y https://m.edso00.ru/00adf004
IPUMEHCHHE
[TpakTudeckas padora Ne 3 mo Teme
30 «IPIOJI YeHUe aNI[)MI/IaKa W3Y4YECHHE €TO bubmorexa [IOK
. y - 13y https://m.edso00.ru/00adf180
CBOMCTBY»
31 A3OTHas KUCIIOTa, €€ GU3NYECKUE U bubnuoteka [IOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
32 Hcnonp30BaHne HUTPATOB U COJEN bubmorexa TIOK

https://m.edsoo.ru/00adf518
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aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
yaoOpeHuil. XuMu4eckoe
3arpsi3HEHUE OKPY KaIOILEH Cpebl
COCIMHEHUSIMU a30Ta

dochop. Oxeun pocdopa (V) u

bubnuorexa [JOK
33 (pocopras Kuemora, (usueciue n https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOICTBA, MOJIy4eHHE
Hcnons3oBanue pochatos B
KauyecTBe MUHEPAIbHBIX yI00pEHUI. bubmmoreka [JOK
34 > .
3arpsi3HEHUE TPUPOIHON CPEIbI https://m.edsoo.ru/00adfc20
docharamm
Yraepon, pacipocTpaHeHIE B
35 Hpupl())z[f:l (11))1/131/11316(:1516 U XUMHUYECKHE bubmaorexa LIOK
. https://m.edsoo.ru/00adfd9c
CBOICTBa
Okcuapl yriaeposaa, ux Gu3ndeckue u
36 XUMHYECKHE CBOMCTBA. bu6mmotexka IIOK
DKONOTHYeCcKHe MPOOIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ okcuoM yriepona (1V)
37 VYronbHas KucnoTa u e€ conu bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 mo Teme
38 "IlorydyeHune yriekucioro rasa. bubnnorexa [IOK
KavecTBeHHas peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaTbHEIEC TOHATHS 00
39 0 rpaHqucmx BEIECTBaX Kak O bubmorexa [JOK
P i https://m.edsoo.ru/00ae054e
COCTMHEHUSX yriiepoaa
40 KpemHunii u ero coenuHeHUs bubnmorexa LIOK
p A https://m.eds00.ru/00ae080a
[TpakTrueckas padora Ne 5. Pemenue
a1 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuotexa [IOK

«BaxkHenime HeMeTaJIbl U X
COETUHEHU

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

bu6mmoreka [IOK

42 «BaxHeime HeMETAILIBI 1 HX https://m.edso0.ru/00ae0el8
COEIMHEHUS
O0111as1 XapaKTEpUCTUKA XUMHUUECKHUX
2JIEMEHTOB — METAaJIJIOB.
Merannnueckas CBsA3b U bubmmoreka [IOK
43 .
METAJUINYECKask KpUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBocTBa
METAJLJIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMHUUECKHUH P bubanorexa LIOK
P N p https://m.edso0.ru/00ae1156
HaIpsHKEHUN METAIIIIOB
OO6mme crnocoObl MoTydeHHs
MeTaiuioB. CraBel. Beraucienust mo
45 aBHEHUSIM XUMUYCCKUX PeaKInuil bubmmorexa LIOK
M P ’ https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJAEPKHUT
IPUMECH
46 [TonsiTHE O KOPPO3UU METAIIIOB bubmmorexa [IOK
https://m.edso0.ru/00ae1278
bu6mmotexka I1IOK
ai I{enoumbre METAIHL https://m.edso0.ru/00ae14b2
48 OKcuIbl M THAPOKCHIBI HATPUS U bubnnoreka [IOK
KaJus https://m.edso0.ru/00ae14b2
49 ]_[ICJ'IOLIHO3CMCJ'IBHBIC METAaJJIbI — Bubnuoteka I_IOK
KAJIBIUHA 1 Maraui https://m.edsoo0.ru/00ae15e8
50 Bakneiimume coenuHEHNS KaIbIUI bubmmorexa LIOK
A 1 https://m.edsoo0.ru/00ae15e8
51 O0001IeHNE U CHCTEMATH3aIUs
3HAHUUI
59 JKE€cTKOCTh BOBI M CITOCOOEI €8 bubnunoreka [IOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
53 [TpakTuueckas padota Ne 6 mo Teme buGnnorexa LIOK

https://m.edsoo.ru/00aelae8
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"YKECTKOCTL BOAEI 1 METOBI €6
ycTpaHneHus"

. Bubnuorexa IIOK
>4 AmomiHiii https://m.edsoc{.lru/Oanlc64
55 AmpoTepHbIe CBOWCTBA OKCHIA U bubnuorexa [IOK
TUAPOKCUAA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
56 Keneso https://m.edsoc{.lru/OanldSG
57 OKcubl, THAPOKCUIBI U COJIM XKeJle3a bubnnoreka [IOK
(1) u xene3a (I11) https://m.edsoo.ru/00ae35e6
O06o01IeHre U cHCTEMaTH3AIUS
58 3HAHUU
[TpakTueckas padora Ne 7. Pemenue
59 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe bubnnoreka [IOK
«Baxxnenme MeTauibl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Brruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIUi, €CITH OJINH W3
60 peareHToB J1aH B U30BITKE UITN bu6nmmorexka [IOK
COAEPKUT IpUMecH. Berancnenus https://m.eds00.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa MPOIYyKTa
peaKiuu
O00011eHNE U CUCTEMATHU3AIINA
61 3HAaHUU
KonTponbnas paborta Ned o teme
62 «BakHelmme MeTauIbl B UX
COCIMHEHUS
63 BemectBa u maTepuansl B bubnuoteka [IOK
ITOBCETHEBHOM JKM3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEeHUE bubnuoteka [IOK
OKpPY’KaIOILEH Cpelbl https://m.edso00.ru/00ae4270
65 Ponp xumuu B perieHun bubnmoreka [IOK
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AKOJIOTMUYECKUX ITPOOIIEM

https://m.edsoo.ru/00ae4270

66 PesepBHbIil ypok. O6001ICHHE 1 1 bubnnoreka [IOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O606ELI€HI/I€ u 1 bubnnoreka [IOK
CHCTEMATHU3alUs 3HAHU N https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O6001ICHHE 1 1 bubnnoreka [IOK
crucTemMaTu3auuvs 3HaHUI https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB 1O 68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

8 KUIACC
Kon o
S — IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOI
PeIyIETATA 0o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusl
1 ITo Teme: «IlepBoHaUYaIbHBIE XUMUYECKHUE TTOHSITHUS
pacKphIBaTh CMBICII OCHOBHBIX XHUMHYECKHX IIOHSTHI: aTOM,
MOJIEKyJ1a, XUMHUYECKHI JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMeCh (OJHOPOJHAsE U HEOAHOPOJIHAs), BaJEHTHOCTb,
OTHOCHUTENIbHAs aTOMHas U MOJEKyJsIpHas Macca, KOJIUYECTBO
11 BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasl JOJII XHUMHYECKOTO
AIIEMEHTa B COCIMHEHUHU, MOJISIPHBIM 00BEM, XUMHUYECKas peaxius,
KIacCU(pUKALMSA  PEAKIMi:  peakuud  COCOUHCHHS,  PCaKIUU
pa3joXKeHUs, peaklUUd 3aMelIeHHs, peakuuu OoOMEeHa, 3K30- H
SHJIOTEPMHUYECKUE PEaKIUU, TEIIOBOH 3((eKT peakiuu, pacTBop,
MaccoBas J0J1s BenlecTBa (IIPOLIEHTHAS] KOHIICHTPAIIMsI) B paCTBOPE
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHHU U
12 MPUMEHSITH OTH TOHSATHUS TIPU OTIMCAHUN BEIICCTB U WX TPEBPAIICHUN
MCIOJIb30BaTh XUMUYECKYI0 CUMBOJHUKY JIJIsl COCTaBJICHUS (HOPMYI
13 BEIIECTB U ypaBHEHUN XUMHUYECKUX peaKInui
pacKpbIBaTh  CMBICI  3aKOHOB  COXPAaHEHHsS  MacChl  BEIECTB,
14 MOCTOSIHCTBA ~ COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO — y4YeHHs, 3aKOHa
ABorazipo
OMpeNeNnsaTh  BaJEHTHOCTh  aTOMOB  JJEMEHTOB B  OWHApHBIX
1.5 COEIUHEHUSIX
16 KIACCU(UIIUPOBATh XUMHUYECKHE peakIuu (M0 YHCIy U COCTaBY
' Y4aCTBYIOUIMX B PEAKIMH BEILECTB, MO TEINIOBOMY (P (DEKTY)
BBIYHUCIISATh OTHOCHUTEJIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MacChl
17 BEILIECTB
18 BBIUUCIISATH MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa Mo (Gopmyiie
' COCOUHEHMS,
19 BBIUHCIISTH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
MPUMEHSTh €CTeCTBEHHOHAYYHBIE METOJIbI MIO3HAHUS — HAOJI0/ICHHE,
1.10 U3MEpeHue,  MOJAETHPOBAHHWE,  OKCHEPUMEHT  (pealbHbli U
MBICJIEHHBIH )
2 [To Teme: «Baxkneiire mpeacTaBUTENI HEOPTAHUYECKUX BEIIECTBY
5 pacKphIBaTh CMBICT OCHOBHBIX XHMHWYECKHX TIOHSATHH: OKCHI,
1 KHCIIOTa, OCHOBAHUE, COJIb
OTpEeNATh MPUHAIIEKHOCTh BEIIECTB K ONpeAeNéHHOMY Kiaccy
2.2 coeIMHEHUH 10 PopMyam
2.3 KJIacCU(PUITMPOBATh HEOPTaHUYECKHUE BEIIECTBA
24 XapaKkTepu3oBaTh  (OMHUCHIBATh) OOIIME  XHUMHYECKHE CBOWCTBA




BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPKJasl ONMUCAaHUE MPUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHiA

2.5

MPOTHO3UPOBATh  CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXKHOCTU MPOTEKAHUS XHUMHUYECKUX
MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBUIX

2.6

CIel0BaTh IIPaBWJIaM  IIOJIb30BAHMUS XMMHYECKOW IIOCYIOH |
71a00paTOpPHBIM O0OPYAOBAaHMEM, a TAK)KE IpaBUIaM OOpallleHHUs C
BEUIECTBAMM B COOTBETCTBUM C HUHCTPYKLUHUSMU IO BBINOJIHEHHIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB 10 IMOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BeLIeCTB (BOAOpPOJA M KHCIOPOAA), MPUTOTOBJICHUIO
pacTBOpPOB C OHpeAeNEéHHOM MaccoBOM J0Jied pacTBOPEHHOIO
BELIECTBA, [NIAHUPOBATH U MPOBOJUTH XMMHUECKHUE SKCIIEPUMEHTHI 110
pacro3HaBaHMUIO PACTBOPOB INENOYEH M KHCIOT C HOMOUIBIO
MH/INKATOPOB (JTakMyc, peHonpTanent, METHIOPAHK U JPYTHE)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN peakluu

Ilo Teme: «llepuonnuecknii 3akoH u Ilepuonmueckas cucrema
xumuueckux snemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.
Xumuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIMM

3.1

PaCKpbBIBATb CMBICJI OCHOBHBIX XHMHUUYCCKHX MMOHSATHUH: AApO aroma,
3J'IeKTp0HHBII71 clIou aToMa, aTOMHa:d Op6I/ITaJ'IL, paauyc aroma,
XUMHYCCKasd CBA3b, IMOJIpHAad W HCIOJIIpHAad KOBAJCHTHAA CBA3b,
QJICKTPOOTPpULIATCIbHOCTb, HWOHHAd CBA3b, MHOH, KaTHOH, aHHWOH,
CTCIICHb OKUCJICHUSA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHNYECKUEC JJIEMCHTHI

3.3

OMUCHIBATh W XapakTepu30BaTh Ta0IM4Hyr0 Gopmy [lepmoamueckoii
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3nM4aTb IIOHATHS «IJIaBHAS
noarpynna (Arpynma)» u «moboyHas mnoxarpynna (brpymma)y,
«MaJble» U «OOoJbIINE) NEPUOIb

3.4

packpsiBaTh cMbica [lepmoamueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATH TOHUMAHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECCKHUX DJJIEMCHTOB OT HX IIOJIOKCHHUA B Hepnonnqecxoﬁ
cucreMme

3.5

COOTHOCUTH  00O3Ha4YeHHs, KOTOpbIE HUMEITCA B  Talnwuie
«lleprognueckas  cucrema  XuUMUYeckux  anementoB  [[.W.
MeneneeBa» € YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsl sAapa, OOIIee YHCIIOo
AJIEKTPOHOB U paclpeie]IeHUE X TI0 SJIEKTPOHHBIM CIIOSIM )

3.6

OIpCaCIATh CTCIICHb OKHUCJICHHUA 9JICMCHTOB B 6I/IHapHBIX
COCAMHCHUAX

3.7

OTPENeNsATh BUJ XMMHYECKOW CBsI3U (KOBaJCHTHAs W HMOHHAs) B
HEOPraHWYECKUX COCTMHEHUSX

9 KUIACC

Kon
NMpoBePsIEMOro
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus




ITo Teme: «BemecTBo U XUMHYECKAs PEAKIUSDY

11

pacKphIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX TIOHSTHUW: PacTBOP,
AIIEKTPOJIUTHI, HEDJIEKTPOIUTHI, ANEKTPOIUTUYECKAs IUCCOLUAIuS,
peaKuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOE pPaBHOBECHE,
obpaTtumbIe u HeoOpaTuMbIe peaKIuu,
OKHUCITUTEITbHOBOCCTAHOBUTEIILHBIC peaKiuu, OKHCITUTETIb,
BOCCTAHOBUTENIb, OKHCIEHUE U BOCCTAHOBJICHHE, aJUIOTPOIUS,
aMm(pOTepHOCTh,  XWUMHUYECKass  CBs3b  (KOBaJCHTHAs, HOHHA,
MeTaJlJIN4ecKasi), KpHUCTaJUIMYecKasi pemeTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peaKuu

1.2

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBIX XHUMHUUYCCKUX MMOHATHH U
IMPUMCHATH 3TU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTUYECKON TUCCOLMALUU KUCIOT,
LIEJI0YEH M COJIEH, IOJIHBIE W COKpAllCHHBIC YPAaBHEHMS PEaKIHN
HMOHHOTO OOMEeHa

14

PacKpbiBaTh CYIIHOCTb OKHCIIHMTCIBHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOI'O OajaHca 3THX peaKI_II/Iﬁ

15

IMpOBOAUTH paC‘IéTLI 10 YPAaBHCHUTIO XHUMHYECKON pCaKknuuu

IIo temam: «HemeTamnbl M HMX COCAUHEHMS» M «MeTamnsl U HUX
COCAUMHCHU A

2.1

XapaKTepU30BaTh (OMUCHIBATh) 00IIME U CIEU(PUIECCKUE XUMUUECKIE
CBOMCTBAa NPOCTBIX U CJIOXHBIX BELIECTB, MOJATBEPXkAAasi ONUCAHUE
MIpUMEpPaMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN

2.2

COCTaBJIATh YPABHCHUA peaxunﬁ, MNOATBCPKAAIOMIUX CYIICCTBOBAHUC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHUS XMUMHYECKUX MPEBPAIICHUN B Pa3IMUHbIX
YCIIOBUSIX

2.4

CleoBaTh MpaBWJIaM TOJB30BaHUS XUMHUYECKOM TOCYAOH W
nabopaTOpHBIM 00OPYJIOBaHHEM, a TAKXK€ IMpaBHJIaM OOpaIleHHs] C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMU TIO BBINOIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OINBITOB IO IMOJYUYCHUIO H CO6I/IpaHI/IIO
ra3000pa3HBIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

IPOBOJIUTH pEaKIUM, MOATBEPXKIAIONINE KAayeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: pPACIO3HABATh OIBITHBIM IyTEM XJOPHI-,
Opomuza, womua, kapOoHat, ¢Qocdar, cuimkar, cynbdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYCHHBIX METaJUIOB,
IPUCYTCTBYIOIIUE B BOJHBIX PaCTBOPAX HEOPTaHUYECKHUX BEIECTB

[To TeMe: «XuUMUS 1 OKpYKAIOIIAs Cpeiar

3.1

pacKpbIBaTh  CMBICI  OCHOBHBIX XUMHYeckux moHstui: [IJIK
BEILIECTBA; KOPPO3Us METAJIIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpAIlMi MBICIUTEIBHON JIEATENHHOCTH —
aHaJgu3 W CHUHTE3, CpaBHEHWE, O0000IIeHne, CUCTEMATHU3AIHIO,
BBISABJICHUC THNPUYUHHO-CJICICTBCHHBIX CBSI3EN — I U3YUYCHUA
CBOMCTB BCIIECTB M XHMHYECKHX PEAKIUi; €CTeCTBEHHOHAYYHBIC
METOAbI IIO3HAHUSA — HaGJHOI[eHI/Ie, HU3MCPCHUC, MOACINPOBAHUC,
AKCIIEPUMEHT (pEaIbHBINA U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP) KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT CO/IEPKAHMS

1

HepBOHa‘-IaHBHBIG XUMHNYCCKUC ITOHATHUA

11

[Ipeamer xumun. Poiab XUMHM B J)KM3HU 4YeJIOBEKA. XUMHS B CHCTEME HayK.
Tena u BemectBa. dusznueckne CBOMCTBa BEHIECTB. ATPEraTHOE COCTOSHHE
BELLIECTB

12

Ilonsrue o MCTOJaX IIO3HAaHHUA B XMMHUH. YucTele BEIIECTBAa M CMECH. CriocoOBbl
pasaciiCHus cMmeceit

13

AToMBI W MOJICKYJIBI. Xumuueckre djaeMeHThl. CHMBONBI  XMMHYECKUX
OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICKYJ'IHpHOG YUCHUC

14

XuMuueckas (l)opMyna. BaneHTHOCTE aTOMOB XMMHWUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTraBa BCUICCTB. OtHOCHTEIbHAS aroMHasa macca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas 101 XMUMHYECKOTO 3JIEMEHTA
B COCIMHCHHNUN

15

KomnuectBo Bemectsa. Monbs. MoisipHas Macca. B3auMoOCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHUI] BemiecTBa. Pacuérsl mo ¢dopmynam
XUMHYECKHUX COCAUHEHUN

1.6

dusnueckue U XUMHUYECKHE SBJICHUSA. XUMHUYECKas peaklus U e€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BeNecTB. XUMU4eckne ypaBHeHus1. Kiaccupukarus
XUMHUYECKHUX PEaKIUi (COeTUHEHUS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYI0M, C TPaBHJIAMHU
paboTel B saboparopun u mHpuéMamMu OOpalieHuss ¢ J1abopaTOPHBIM
o0opyaOBaHHWEM, HM3y4Y€HHE U oOnucaHue (U3NYECKUX CBONCTB 00pa3LoB
HEOpPraHMYeCKUX BELIeCTB, HaOmIofeHue Qu3nueckux (IUIaBI€HUE BOCKa,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHJEHCAlUs BOJIbI) U
XUMUYECKUX  (TOpeHHe CBeYM, NPOKAIMBAaHUE METHOH  IPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHUCJIOTOM) SIBJICHHM, HAONIOJEHHWE U ONHCAHHUE
NPU3HAKOB MPOTEKaHMs XUMHMYECKMX peakuuid (pasjoXkeHHe caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCJIOTBI C XJOPUAOM Oapus, pasjoKeHUe
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJIEHCTBUE XKeEl€3a C PaCTBOPOM
comm meau(Il), nzyuenne cmocoOOB pasneneHus cMeceil (C MOMOIIBI0 MarHuTa,
¢wibTpoBaHMEe, BBHIIAPUBAHUE, AUCTHIULALMA, Xpomarorpadus), MpoBeleHHE
OUYMCTKU MOBApEHHOM coyy, HAOIOIEHUE U ONMCaHUE Pe3yIbTaTOB MPOBEICHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHs MacChl, CO3JaHUE MOJAEIEH
MOJIEKY (IIapOCTEP>KHEBBIX)

Baxwueiine NpEACTAaBUTCIIN HCOPIraHNUYCCKUX BCIICCTB

2.1

Bo3gyx — cmecp raszo. CocrtaB Bozgyxa. Kucinopox — s/neMeHT M IpocToe
BenlecTBo. HaxoxneHue kuciopona B Mpupoie, PU3NYECKUE U XUMUYECKUE
cBoiicTBa (peakuuu ropenusi). Okcunsl. Ilpumenenue kucnopona. CrocoObl
MOJIy4EHHUsl KHUCJIOpoAa B Jaboparopud M MNpOMBIIUIEHHOCTH. KpyroBopot
KHCI0poaa B ipupojie. O30H — ajutoTpoItHas MOAM(pUKAIHS KHCI0poIa

2.2

TennoBoii 3¢ ekt XUMUIeCKoi peakinu, TePMOXUMHUYECKIE YPaBHEHHUS, K30-
Y DHJIOTEPMUYECKUE peaKMU. TOMIMBO: Yroib U METaH. 3arpsA3HEHUE BO3yXa,
yCHUJICHHE TTAPHUKOBOTO 3¢ (eKTa, pa3pyiieHrue 030HOBOTO IO




2.3

Bomopon — snemeHT u mpocToe BemecTBo. Haxoxienne Bogopoaa B mpupoe,
duznyecKne W XMMHUYECKHE CBOMCTBAa, NPHUMEHEHHWE, CIOCOOBI TOyYCHUS.
Kucnots! 1 conmu

2.4

Mounsipablii 00bE€M ra30B. Pacu€Thl 10 XUMHUYECKUM ypaBHEHUAM

2.5

dusnyeckue CcBoMcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpBL
HacplienHble 1 HEHACBILIEHHBIE PAaCTBOPHI. PacCTBOPHUMOCTh BELIECTB B BOJE.
MaccoBasgs nons Bewmecrsa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpUpojae U B XKU3HM 4YesoBeka. Kpyrosoport
BOABl B IIpUpOJE. 3arpsi3HEHUE MpUPOAHbIX BoA. OxpaHa M OUYHUCTKa
IIPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coemuHeHuil. Oxcunsl. Kmaccuduxarms

OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM{QOTEpHbIC) W
HecoseoOpasyromue. Homenknatypa okcuaoB. @uU3nyeckue U XUMHUYECKUE

cBOMCTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcnoBanmnsi. Knaccupukanms OcHOBaHW: MIEIOYM M HEPACTBOPUMBIC
ocHoBaHus. HomeHKi1aTypa ocHOBaHui. PU3NUECKUE U XUMUYECKUE CBONCTBA
ocHoBaHu. [lonyyenue ocHoBaHuU

2.8

Kucnorsl. Knaccudpukanust xucnor. Homenknarypa kucior. dusudeckue u
XUMHWYECKHUE CBOMCTBAa KUCIOT. Psin aktuBHOCTU MeTasuioB H.H. Bekerosa.
[Tonyuyenue kucnot

2.9

Conu. Homenknatypa cosieil. @uU3nuecKkre U XUMUYECKUE CBOKCTBA COJIEH.
ITomyuyenue conen

2.10

I'eneTnyeckas CBs3b MCKAY KJIaCCaMH HECOPTraHNYCCKUX COCIMHEHUI
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XUMHYECKUN  JKCIEPUMEHT: KAdeCTBEHHOE OIPENENICHHE  COAECpP/KaHUs
KHCTIOpOJia B BO3/YyXe, MOJy4YeHHE, COOMpPaHUE, paclo3HABAHUE M H3YUYCHHE
CBOMCTB KHCTIOpOJa, HAOIIOJACHUE B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOJOM H
YCIIOBUSI BOBHUKHOBEHUS U MPEKpaIieHus ropeHus (mmoxkapa), 03HaKOMJICHHUE C
oOpa3liaMu OKCHJIOB M OIHMCAHWE UX CBOMCTB, IMOJy4Y€HUEe, COOMpaHue,
pacro3HaBaHWe M W3Y4YEHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJECHCTBUE
Bozopoaa ¢ okcuaom meau(Il) (Bo3aMOKHO HCTIONBE30BaHUE BHACOMATEPUATIOB),
HaOmo/leHne 00pa3lioB  BEIIECTB KOJIMYECTBOM | Mok, HCCIeIOBaHUE
OCOOCHHOCTEl PAaCTBOPEHHS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MAacCOBOW JOJIEH PAaCTBOPEHHOIO
BEIIECTBA, B3aUMOJACHCTBHE BOABI C MeTaulaMU (HAaTPUEM U KallbLIUEeM)
(BO3MOXKHO HCITOJIb30BAaHHWE BHUIECOMATEPHUATIOB), OMNpPEAEIEHUE pPAacTBOPOB
KHCIIOT M IIENOoYe C TMOMOIIbID HWHAWKATOPOB, HCCIIEIOBaHHE OOpPa3IoB
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS
OKpacKM MHJIMKAaTOPOB B pacTBOpax KHUCIOT U WIEJNOYel, H3ydyeHHe
B3aumoeicTBuss okcuga menu(ll) ¢ pacTtBopoM cepHON KHCIOTBI, KHCIOT C
MeTaJUIaMH, peaKUi HEUTpaau3alnu, MoJTy4eHe HEPaCTBOPUMBIX OCHOBaHUH,
BBITECHEHHWE OJHOTO0 MeTajula JPYrdM U3 pacTBOpa COJH, pelieHUe
AKCIIEPUMEHTANIbHBIX 33/au N0 TeMe «BaxHelme Kiaacchl HEOPTraHUYECKUX
COETMHEHU I

[Tepnonnueckuii 3akoH u [lepruonnueckast cucreMa XUMUYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKasi CBI3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIUH

3.1

[lepBble TOMBITKH KIACCU(PHUKAIMA XUMHUYECKUX 3JIEMEHTOB. [loHATHE O
TpyMIax CXOIHBIX AJIEMEHTOB (IIEIIOYHBIC W IEIOYHO3EMENbHBIC METaLIbI,
rajioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 0O0pa3yloT ampOoTepHBIC




OKCHUABI U TUAPOKCHIbL

3.2

Ilepnonnueckuit 3akoH. Ileproauyeckas cucrema XUMUIECKUX daemeHToB [1.1.
Menneneesa. Kopotkonepuognas u JUIMHHOIIEPUOAHAS (dbopMbl
Ilepnonnueckolr cucreMbl XuMuueckux asemeHToB [[.M. Menneneesa.
Ilepuonsl u rpynmbl. PU3HYECKUH CMBICI IOPSAKOBOTO HOMEpPA, HOMEPOB
[IEPUO/1a U TPYIIIBI JJIEMEHTA

3.3

Crpoenne atomoB. CoctaB aToMHbIX sa1ep. M3oronbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000/104eK aroMOB IHepBbIX 20 XMMHUYECKMX 3JIEMEHTOB
Ilepuonnueckoin cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO
3JIEMEHTA M0 ero noJioxenuto B [lepuoanueckoit cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI paJuyca aToOMOB XHMHYECKHUX HJIEMEHTOB,
METANIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynnaM Hu IEpHOJaM.
3unauenue Ilepuonmueckoro 3akoHa u llepuonnyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB JJis pa3BUTUS Hayku U npaktuku. /.M. MenzaeneeB — y4€Hbld U
IpaKJIaHUH

3.5

Xumuueckass cBs3b. KoBaneHTHas (HOJsipHAsT ¥ HEMOJSIpHAsl)  CBS3b.
DJeKTPOOTPUIIATEILHOCTh XUMHUYECKHX AJIeMeHTOB. loHHas CBsI3b

3.6

Crenenb okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIBHEIC pe€aKuuu. HpOHCCCH
OKHCJICHHS B BOCCTaHOBIICHUS. OKHUCINUTEIN U BOCCTAHOBUTEIN

3.7

XVUMUYECKUH OKCIEPUMEHT: H3YyYeHHE OOpa3loB BEIIECTB METAUIOB U
HEMETAJIIOB, B3aWMOJAEWCTBHE THIPOKCHJA LIMHKA C PacTBOpaMHM KHCIOT U
LIEJI0YEH, NTPOBEACHUE OIBITOB, WIUTIOCTPUPYIOIINX MPUMEPbl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMIA (TOpeHHe, peakuy Pa3JIoKeH!s, COeAUHEHNU)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1

BemectBo 1 xumunueckas peakuus. [loBropenue

11

Ilepnonnueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKUX di1eMeHTOB J[. 1.
MengeneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEpPBbIX TPEX MEPUOAOB, Kalus, KalblUsi U HX
COCIMHEHUN B COOTBETCTBHM C IOJOXEHUEM 3JIeMEHTOB B Ilepuommyeckoi
CHCTEME U CTPOCHUEM HX aTOMOB

1.2

CrpoeHue BemiecTBa: BHUABl XUMHUYECKOW CBS3U. THIIBI KPUCTAIUIMUECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKoil cBsizu. Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX
BElIeCTB (MEXAyHapoAHas U TpUBHAIbHAs). XMMHUYECKHE CBOMCTBA BEIECTB,
OTHOCSAIIMXCA K PAa3IMYHBIM  KJaccaM HEOPraHWYECKUX  COCIUHEHUH,
TE€HETUYECKas CBSI3b HEOPraHUYECKUX BELICCTB

13

Knaccudukanus XuMHUYeCKUX peakifii Mo pa3InyHbIM MpU3HaKaM (10 YUCTy U
COCTaBy YYacCTBYIOIIMX B pEaKlMM BELIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHHIO CTETEeHEH OKHCICHHMS XMMHYECKHX JJIEMEHTOB, 10 OOpaTHMMOCTH,
0 YyYacTHUIO KaTajau3aropa). OK30- U  DJHJIOTEPMUYECKHE  peaKiuH,
TEPMOXUMHUUYECKHUE yYpaBHEHHUs. [IOHATHE O CKOPOCTH XUMHUUYECKOU PEAKLIUU

14

[TonsiTie 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peaknusax. [lonsTtue o
TOMOT'CHHBIX U TCTCPOTCHHLIX PCAKIHUAX. IlonsaTue o XxuMHUECKOM PaBHOBCCHUMU.
@DaKkTOphl, BIUAIOIIME HA CKOPOCTh XHMHUYECKON pPEaKIUH € TIOJIO0KECHUE




XUMHUYCCKOI'O0 paBHOBECCHUA

15

OKHUCIUTENHLHO-BOCCTAHOBUTEIHHBIE pcaKkuuu, 3JI€KTpOHHBII71 OasaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHOM  peaknuu.  CoCTaBieHHE  ypaBHEHHMH
OKHCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/If/’I C HUCIIOJIB30BaHHUEM ME€TOda
AJIEKTPOHHOTO Oajlanca

1.6

Teopust AJEKTPOIIUTUYECKON NHUCCOLMALNUU. DJIEKTPOJIUTHl U HEIIEKTPOJIMTHI.
Karnonsl, aHMOHBI. MexaHu3M OUCCOLMALUK BEIIECTB C Pa3IMYHbIMU BUAAMHU
XuMH4YecKkor cBs3u. Crenenpb auccouuanyy. CHUIIbHBIC U CIIA0bIe JIEKTPOIHTHI.
Peakiun nMoHHOro oOMeHa. YcCIOBUS HNPOTEKAHMs PEaKLUi MOHHOro oOMeHa,
IIOJIHBIE U COKpAalIEHHBbIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMUH ¥ COJIGM B CBETE TMPEIACTABICHUNM 00 DSIEKTPOIUTHICCKON
quccouuanuu. KauectBeHHble peakiiny Ha HOHBL. [loHsATHE O ruaponn3e comeit

1.7

XuMHUYIeCKHi OKCIICPUMCHT: O3HAKOMJICHHC C MOIACISAMU KPHUCTATIMYCCKUX
peuIéTOK HEOPraHWYEeCKUX BEIIECTB — METAUIOB W HEMETaIoB (rpadura M
alMasa), CJIOKHBIX BELIECTB (XJIOpHIA HATPHUsA); UCCIEIOBAHHE 3aBHUCUMOCTHU
CKOPOCTH XHUMHYECKOH pEeakUuu OT BO3JACHCTBUS pa3iUYHBIX (DaKTOPOB;
UCCIEIOBAaHUE  DJICKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JMCCOLMAINY  KHCJIOT, IIeinodeil u cojeld (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMAaTEpPHUAIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOLUIMX IPU3HAKU
NpOTEKaHHs peakiuii HOHHOTO oOMeHa (00pa3oBaHUe OcCallKa, BHIJICICHUE ra3a,
o0pa3oBaHHE BOJIbl); ONBITOB, WLIOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTaHOBHTEIIFHBIX PEaKUUil (TOpEHHE, PEaKIUU Pa3IOKEHHS, COCITUHEHUS);
pacro3HaBaHie HEOPTAaHMYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIHiA
Ha MOHBI; PCIICHNUEC OKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannsr u nx COCAUMHCHUA

2.1

OO6mas  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u Gpu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKUME CBOWCTBA Ha TMpUMEpPE XJopa
(B3aMMO/IEHCTBHE C MeTaUIaMH, HeMeTaljlaMM, LieJo4aMu). XIIOPOBOAOPOI.
ConsiHast KUCIIOTa, XUMHUYECKHE CBOMCTBA, OJyuyeHue, npuMeHenue. Jleiictaue
XJIOpa M XJIOPOBOAOPOZA HA OpPraHU3M ueloBeKa. BakHeiimne XJIopuabl U UX
HaXO0XJICHNUE B IPUPOJIE

2.2

OO6mass xapakrepuctuka 3eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue U Qpu3nvyeckre CBONCTBA
MPOCTBIX BEMIECTB — KHUCJIOPOAa M Cephbl. AJUIOTPOITHBIE MOIU(PUKAITIN
KHUCTIOpoJia U cepbl. XUMHUYECKHUe CBOMCTBa cepbl. CepoBOIOPOA, CTPOEHUE,
du3nYecKne W XHMHUYECKHEe CBOMCTBA. OKCHIBI Cepbl KakK IPEACTABHTEIIH
KHUCTIOTHBIX OKCUAOB. CepHasi KUCIOTa, (PU3NYECKHEe U XMMHYECKHE CBOICTBa
(o0mme Kak MpenCcTaBUTENs Kilacca KUCIOT U crenuduueckue). XUMUIECKHE
peaKIuu, JeKalue B OCHOBE MPOMBIIUICHHOTO CIOCO0a TMOMYYeHHs CEepHOMN
kucnothl. [Ipumenenue. Conm CepHOW KHCIOTHI, KaUECTBEHHAs pPEAKLMS Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COSAUMHEHHI B MpUPOJE. XUMUIECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COSAMHCHHSIMH Cepbl (KUCIOTHBIC JTOXKIH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OO6mass xapakTepuctuka 37aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpPHbIE CTENIEHN OKUCIEHMS. A30T, paclipOCTpaHEHHUE B IPUPOJE,
bu3nvecKue U XMMUIEeCKrue cBoicTBa. Kpyroopor azora B mpupoje. AMMHUAK,
ero ¢u3MvecKue W XMMUYECKHE CBOICTBa, MojydeHue W npumeHenue. Comu
adMMOHUA, ux (1)I/I3I/I‘-I€CKI/I€ n XUMHNYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC.




KauecTBeHHast peakusi Ha MOHbl aMMOHHUA. A30THasl KUCIIOTa, €€ IOJyYeHHeE,
¢u3nyeckue M XMMUYECKHE CBOMcTBa (00IIME Kak IpeAcTaBUTENs Kiacca
KACIOT ¥ crneuuduyeckue). Mcnonp3oBaHue HUTPATOB M COJICH aMMOHHS B
Ka4yecTBE MMHEPAJIbHBIX yJ0OpeHUH. XUMHUECKOE 3arpsi3HEHHE OKpY’Karollen
Cpelibl COEMHEHMSIMU a30Ta (KUCIOTHBIE JOKIH, 3aTPA3HEHNE BO3/lyXa, [TOYBBI
1 BOJOEMOB)

2.4

®ocdop, amtorponnsie Monudpukanuu Gocdopa, husnyecKkrue U XUMUYECKHE
cBorictBa. Oxcupa ¢ochopa(V) u  docdopHas kuciaora, Qunyeckue wu
XUMHUYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue ¢GocdaroB B KadecTBE
MHUHEpaAJIbHBIX Y100peHHi

2.5

OObmas xapaktepuctuka 371eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENCHH OKHCJICHUS.  YTIIEPOJA, aJUIOTPOITHBIC
Moau(HUKAIMK, PACIPOCTPAHCHHE B TpUpOJE, (PHU3MYEeCKHe W XUMHUYCCKUE
cBoiictBa. Aacopbuusa. Kpyrosopor yriepona B npupozae. OKcuisl yriepona,
ux (1)1/131/1‘-1601(1/16 U XUMHUYCCKUC CBOﬁCTBa, HeﬁCTBHe Ha JXUBBIC OPraHU3MBbI,
MOJly4YeHUEe U MpPUMEHEHHE. DKOJIOTUYECKUE POOIEMBbI, CBA3aHHBIE C OKCHIIOM
yrinepona(lV); rumoresa rno0anbHOTO TMOTEIUICHHS KJIMMAaTa, MapHUKOBBIN
a¢pdext. YroipHas KucCIoTa W €€ COoiM, UX (U3NYCCKHE U XUMHUYCCKHE
CBOWCTBA, MOJNy4eHHEe M npuMeHeHune. KadecTBeHHas peakuus Ha KapOOHaT-
uoHbl. Vcrnosnp3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIILICHHOCTA U
CEIIbCKOM XO3SICTBE

2.6

[lepBoHavanbHBIE TIOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWJICH, alETHJICH, 3TaHOJ, TIUIEPHUH, YKCYCHas
kuciora). Ux cocraB m xumudeckoe crtpoeHue. [lonstue o Ouogoruyecku
BaXHBIX BEIIECTBAX: JXHMpaX, OenKax, yriaeBoJax — U HUX POJH B KU3IHU
yenoBeka. MarepuaibHOE €IUHCTBO OPTaHMYECKMX U HEOPTaHHMYeCKHX
COETMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue u XUMUYECKHE CBOMCTBA, IOJIyYEHHUE H
npumenenue. CoenuHeHus: KpemMHus B mpupoge. OOmme mpenctaBieHus 00
okcugne kpemuusa(IV) u kpemuueBoii kucinore. CUIMKATHI, UX UCIIOJIH30BAHKE B
OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH. BakHelIne cTpOUTEeNbHbIE MaTePUAIIBL:
KepaMHKa, CTEKJO, IIEMEHT, OeToH, jxene300eroH. [IpoGnembl OGe3omacHoro
WCIIOJIb30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B MTOBCEHEBHOMN KU3HU

2.8

XVUMUYECKUH SKCIEPUMEHT: H3ydeHHE OOpa3l0oB HEOPraHMYECKHUX BEILECTB,
CBOICTB COJISIHOM KHCJIOTBI; NMPOBEAECHNE KAUECTBEHHBIX PEAaKLIMA Ha XJIOpUA-
WOHBbl W HaOJIO/IeHWE MPHU3HAKOB WX MPOTEKAHUsS; OMBITHI, OTPa’Karolue
¢u3nueckue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCIUHEHUH (BO3MOMXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUAJIOB); O3HAKOMJIEHHE C O0pa3llaMH XJIOPHJIOB
(raloreHUI0B); O3HAKOMJIEHHE C o0Opa3luamMu cepbl M €€ COeIMHEHHSIMU
(BO3MOXXHO  HCITOJIb30BAaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHWE TIpoliecca
o0yrnMBaHusl caxapa Ioj JIeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3Y4YeHHE XMMHUYECKUX CBONCTB pa30aBICHHONW CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOM peakiuu Ha cyiab(par-uoH M HaONIOJeHHe Tpu3HaKa eé
MIPOTEKaHHUs; O3HAKOMJIEHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COEMHEHUN (BO3MOXKHO HCIOJB30BaHHWE BHUAEOMATEpUANOB), oOpa3namu
a30THBIX U (HochOpHBIX YI0OpEHHi; MoTyueHne, COOnpaHue, paclio3HaBaHUE U
U3y4YEHHE CBOICTB aMMHaKa; IPOBEJCHHE KAauyeCTBEHHBIX pPEAKIUil Ha HOH
aMMOHUS M (ocaT-MOH W H3ydeHUE [PU3HAKOB MX IPOTEKaHMS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO (BO3MOYKHO
MCIIOJIb30BAaHUE BUACOMATEPUAIIOB); HW3YYEHHE MOJAEIEH KPUCTAIIMUECKUX




pemérok anmmasa, rpaduta, QyIIepeHa; O3HAKOMIIEHHE C TPOIECCOM
azIcopOIMu PacTBOPEHHBIX BEIIECTB AaKTUBHPOBAHHBIM YTJIEM U YCTPOMCTBOM
MPOTUBOTA3a; TOJNyYeHUe, COOMpaHHe, pacro3HABAHUE W HM3yUYEHUE CBOMCTB
YIJIGKUCIIOTO Ta3a; IPOBEACHHE KAdyeCTBCHHBIX peakIWii Ha KapOoHAT- H
CUJIMKAT-MOHbl W H3YyYEHUE IPU3HAKOB HX IPOTEKAHHUs; O3HAKOMIIEHHE C
MPOAYKIHUEH CHWIMKATHOW MPOMBIIIJIEHHOCTH; PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 o TeMe «Bakaeuime HeMeTalbl M UX COSTMHCHUSDY

Mertamisl 1 ux COCAUMHCHUA

3.1

OO0m1as xapakTEepUCTHKAa XUMUUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX
nojoxkeHus B llepuoamdeckoid cuctemMe XuMHUecKux diemMeHtoB J[.M.
MenneneeBa u ctpoenus atomoB. CTpoeHue MeTauioB. MeTaminueckast CBsi3b U
METaJUIMYecKas KpUCTaUIMUecKas pemérka. JICKTPOXUMHUUYSCKHH P
HaIpsHKEHUH METaNIOB

3.2

Ou3nuecKkue ¥ XUMHUECKUE CBOMCTBAa MeTayuioB. OOmIHe crocoObl MmoIydeHus
MmeTasuioB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 9yTyH, JIOPATIOMUHUN, OpOH3a) U X IIPUMEHEHHE B
OBITY U IPOMBIILIEHHOCTH

3.3

[[lenouynsle MeTayuibl: nonoxeHue B llepuonnueckoil cucrtemMe XUMHUECKHX
anemenToB [I.M1. MenneneeBa; cTpoeHHE MX aTOMOB; HaXOXKICHUE B MPUPOJE.
duznyeckue U XMMUYECKUE CBOWCTBA (Ha nmpuMepe HaTpusl U Kaius). OKcuasl U
THJIPOKCUIBl HAaTpusl W Kanud. [IpuMeHeHMe IIEeNOYHBIX METaIoB M UX
COCIVHEHUN

3.4

[[lenoyno3eMenbHbIE  METaIbl MarHuii W KajdblMi: MOJIOKEHHE B
Ilepuoauueckoit cucreme xuMuueckux anemMeHToB .M. MenneneeBa; crpoenue
MX aTOMOB; HaxOXKJE€HHE B mnpupone. PU3NYECKHUe U XUMHYECKHE CBOMCTBA
MarHusi ¥ Kanbliug. BakHeiinne coequHEeHHs! Kanblus (OKCUI, TUIPOKCHI,
coin). XKécTkocTh BOABI M CIIOCOOBI €€ YCTpaHEHUS

3.5

AmomuHu#: nonoxkeHue B [lepuonnueckoil cucTeMe XMMHYECKUX SJIEMEHTOB
J.N. MenneneeBa; CTpoO€HHE aTOMa; HAXO0XKIAEHUE B mpupone. Pusndyeckue u
XUMHUYECKHE CBONCTBA aTIOMUHUSA. AMGDOTEpHBIE CBOMCTBA OKCUIA U THIPOKCHIA
ATFOMUHUS

3.6

Kene3o: nonoxenue B [lepuoanueckor cucreme XuMu4deckux 3iueMeHToB J[. M.
MeHpeneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mnpupoae. Pusmueckue u
XUMHYECKHE CBOMCTBa »xene3a. Okcuibl, TUApokcuasl U conu xenesa(ll) u
xenesa(Ill), ux cocras, cBOWCTBA U MOITy4YEHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMi METAJUIOB M CIUIABOB,
uX (DU3MYECKUMH CBOWCTBAMHU; W3YYCHHE pE3yJIbTaTOB KOPPO3UU METAJIOB
(BO3MOXKHO HCIIOJTh30BaHNE BUJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aMMOJICHCTBHSl OKCHJa Kalbllsi W HaTpus C BOAOW (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUAIIOB); WCCICAOBAHUE CBOWCTB KECTKOW BOJIHI;
mpolecca TOpPEHHUs Kelle3a B KUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); TTPU3HAKOB MPOTCKAHUS KAYeCTBEHHBIX PEaKIHUi Ha WOHBI
(MarHusi, Kanplus, amroMuHus, nuHka, xeneza(ll) u sxemesa(Ill), memu(Il);
HaOIIO/IEHUE U OMHMCAaHUE MPOIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpHS,
Kamuss W Kaublusd  (BO3MOXKHO  WCIIOJIB30BAaHUE  BHJICOMATEPHAIIOB);
uccienoBanne aM()OTEPHBIX CBOWCTB THMAPOKCHIA ATIOMHUHHS U THIPOKCHIA
[IMHKA; PEHICHNE YKCTIEPUMEHTAIBHBIX 3a1a4 1o TeMe «BakHelime MeTamisl 1
WX COCTUHEHUSDY

XuMUS U OKpyXkarolas cpeaa




41

HoBeie marepuanbsl u TexHonoruu. BeuiectBa U marepuasnsl B IMOBCEAHEBHOU
J)KU3HU 4YelioBeKa. XUMHUS U 3710poBbe. be3omacHoe MCMoib30BaHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObITy. [lepBas momoms Mpu XUMHUYECKUX 0XKOTax U
OTPABJICHUSIX

4.2

OCHOBBI ~ DKOJIOTHYECKOM  TpaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHHE
okpyxaromieit cpeasl [1/IK. Poias Xxumum B penieHnr SKOJOTHUYECKUX TTPOOIeM.
[TpupoaHbIE WCTOYHUKU YIJIEBOAOPOIOB (yroljib, MPUPOIHBIA Ta3, HE(TH),
MPOIYKTHI UX TIEpepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3ydyeHne 00pa3I[0B MaTepHaoB (CTEKIIO, CILIABbI
METAJIJIOB, [TOJINMEPHBIE MaTEPUAIIbI)

ITPOBEPSEMBIE HA OI'D 110 XUMHNHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM
HNPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon

HpOBepﬂeMbIe Tpeﬁonamm K IIPpeAMETHBIM pe3yjabTaTaM

NMpOBePAEMOro 0230BOr0 YPOBHSI OCBOEHHUsI OCHOBHOIi 00pa30BaTeIbHOI
TpeOOBaHUsA NMporpamMMbl OCHOBHOTO 00111ero 06pa3zoBaHus Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O I[I03HABa€MOCTU SIBJIEHUH MPUPOJbI, TOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMHMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeHl KyJIbTYphl M HpPaKTHYECKON
JeSITEIbHOCTH YeJIOBeKa B YCIOBHMAX COBPEMEHHOIO OOIIeCTBa;
ITIOHUMAaHNE MECTa XUMHH CPEAU IPYTUX €CTECTBEHHBIX HAYK

12

0 Hay4YHBIX METOJAX IMO3HAHUs, B TOM YHCIE SKCIIEPUMEHTAIbHBIX U
TEOPETUYECKHX METOJaX MCCIEOBaHUA BELIECTB U H3YyYEHUS
XMMHAYECKMX  pEaKUi; yMEHUE MCIONIb30BaTh  MOJENU  JUIA
00BSICHEHUS] CTPOEHUSI AaTOMOB U MOJIEKYJI

13

0 cdepax mpodeccHOHATBHON AeATeNFHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMH TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHUIKCHHAX
XMMHUYECKOH HAyKH, YTO TIO3BOJUT OOYYaIOIIMMCS paccMaTpHBaTh
XUMUIO KaK cdepy cBoelt Oyaymielt mpodeccuoHanbHON 1eATeIbHOCTH
U CcZenaTh OCO3HAHHBIA BBIOOP XUMHHU KakK MPOQUILHOTO TpeaMeTa
IIPH TIepexo0/ie Ha YPOBEHb CPETHETO 00IIero o0pa3oBaHus

Bnagenue cucreMod XHMHYECKHX 3HAHUM U YMCHHUC TPUMCHATH
CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOXHEUIINE XWMHUYECKHE TMOHATHS: XHUMHUYECKHH DIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CIOKHOE BEUIECTBO, OJHOPOAHAS H
HEOJJHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHAas M MOJEKYJsIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJNb (CpenHss), XUMHUECKas
peaKIus, peaKIUuh COCAMHEHUS, PEaKIWW pa3I0KEHUs, PEeaKIHn
3aMeIleHUs], peakui OOMEHa, TEeIIOBOH 3(PQeKT peakuuu, 3K30- U
SHJIOTEPMHUYECKHE PEAaKIUH, PacTBOp, MACCOBAas 0N XHMHUYECKOTO
3JIEMEHTA B COCTMHEHUH, MACCOBasi 10JIsl M IPOLICHTHAS! KOHIICHTpaLUs
BEILIECTBA B PACTBOPE, AP0 aTOMA, HIEKTPOHHBIN CIIOH aToMa, aTOMHast
opbutanb, pamuyc aroma, BaJCHTHOCTb, CTENEHb OKHUCICHUS,




XUMHMYECKas CBS3b, JIEKTPOOTPULATEIILHOCTD, ITOJISIPHAS U HENOJIIpHAs
KOBaJCHTHAas  CBSI3b, MOHHAs CBsA3b, METAJUIMYECKas  CBs3b,
KpUCTAJITIMYECKasi pemérka (aTOMHas, HWOHHAs, MeTaJlJIM4ecKas,
MOJIEKYJISIpHAsi), UOH, KaTUOH, aHHOH, 3JEKTPOJUT U HEIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT JUCCOLMAIMS, pPEaKIWd MOHHOrO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIHUTEIb U
BOCCTAHOBUTENb, OKUCICHME U BOCCTAHOBJICHHME, JJIEKTPOJIN3,
XMMHMYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE PEAKIMH,
CKOpPOCTb XUMHYECKOM peakuuu, Katanmszatop, I[IJIK, kopposus
METAJUIOB, CILIABbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XUMHUHU: 3aKOH COXPAHEHHS] MacChl,
nepuoanueckuii  3akon JI.M. MenzaeneeBa, 3aKOH IOCTOSTHCTBA
COCTaBa, 3aKOH ABOraapo

2.3

TCOpHUHn XHUMHH: ATOMHO-MOJICKYJISIpHAaA TCOpUs, TCOpUAa
SHGKTPOHHTHHSCKOﬁ Jucconrannmn

Brnanenue ocHOBaMH XMMHYECKOM I'PAMOTHOCTH, BKITFOUYAOILICH:

3.1

YMEHHE NMPaBUIHHO UCIIOIB30BaTh N3YYCHHBIC BEIIECTBA U MATCPUAITBI
(B TOM 4HCIE MHHEpalbHBIC YIOOpEHUWsS, METaUIbl M CIUIABBHI,
MPOAYKTHl TEpPepabOTKA MPHUPOJHBIX HCTOYHHUKOB YTIIECBOJIOPOIOB
(yrns, mpupoAHOro rasza, HeTH) B OBITY, CEIBCKOM XO3fHCTBE, Ha
MIPOM3BOJICTBE M TOHUMAHHUE 3HAYCHUS JKUPOB, OCIKOB, YIJICBOIOB
JUIS. OpTaHM3Ma YeJIOBeKa; YMEHUE TIPOTHO3MPOBATH BIIMSIHUE BELICCTB
U XMMHUYECKUX IPOIECCOB HA OPTaHHM3M YEIOBEKA U OKPYKAIOIIYIO

IPUPOJIHYIO Cpesy

3.2

yYMEHHE MHTErpHUpOBaTh XUMHUYECKUE 3HAHUS CO 3HAHUSAMHU JIPYTHX
y4eOHBIX IPEAMETOB

3.3

HaJIMuue OmbITa paboThl C Pa3IUYHBIMU MCTOYHUKAMH HH(OpMaruu
0 XMMUH (Hay4yHas M HAy4YHO-TIONMYJISIpHAs JUTeparypa, CIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaIII/IIO O BEIIECCTBax, HUX
MMPEBpaAlICHUAX n MMPAKTUYCCKOM MMPUMCHCHUHN u YMCHUC
HCIIOJIB30BAaTh €€ AJIs1 pCHICHU A y‘-Ie6HO'l'IO3HaBaTeJIBHBIX 3aaa4

Bilanenne ocHOBaMM IOHATHMHOIO ammapara U CHMBOJIUYECKOIO
A3bIKa XUMHUH JUIS COCTaBJIEHUS (OPMYJ HEOPraHMYECKUX BEIIECTB,
YpPaBHEHU  XUMUYECKUX  PEAKIMil; OCHOBAMH  XHMHYECKOU
HoMmeHknatypbl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBSI3b MOJOXKEHHsS yeMeHTa B llepuoanueckoit
CUCTEME C YHUCIOBBIMM XapaKTEPUCTUKAMM CTPOCHHUS aTOMOB
XMMHYECKHX DJEMEHTOB (COCTaB M 3apsii sapa, oOlee 4YuciIo
AJIEKTPOHOB), PACHPEIEICHUEM DJJIEKTPOHOB IO DHEPreTHUUECKUM
YPOBHSIM aTOMOB IIEPBbIX TPEX NEPUOJIOB, KAIUA U KaJIbLU

[IpencraBnenue 0 MePUOINYECKOMN 3aBHUCHUMOCTHU CBOICTB
XUMHYECKUX JJIEMEHTOB (paauyc atoma, 3JEeKTPOOTPUIIATEIHHOCTS),
HpOCTBIX N CJIOXHBIX BCEHICCTB OT TIIOJIOKCHUS DJOIJICMCHTOB B
[lepuoanueckoit cucremMe (B MalbIX TEpUOAAX U  TIIABHBIX
HOI[FpYHHaX) 158 3JI€KTpOHHOFO CTpOeHI/ISI aToMa

YMmenue kiaccupuimpoBaTh:

7.1

XUMHYCCKHUEC DJICMCHTHI




7.2

HCOPTraHNUYCCKUC BEIICCTBA

7.3 XUMUYECKUE PEAKITII
8 YMeHue onpeaensrTh:
BAJICHTHOCTh M CTEIICHb OKUCIICHUS XUMHUYECKUX DJIEMEHTOB, 3apsi
8.1 HOHa
BUJI XMMUYECKOH CBS3M M THII KPUCTALITMYECKOW CTPYKTYphI B
8.2 COCIMHEHUX
8.3 XapakTep cpebl B BOJHBIX PACTBOPAX BEMICCTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCITUTEh ¥ BOCCTAHOBHUTEIh
9 YMeHune xapakTepru3oBaTh (GU3MYECKHE U XUMHYECKIE CBOMCTBA:
NPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOA,  rpadur, anMas,
9.1 KpeMHH#, a3oT, (ocdop, cepa, XJop, HATpWil, KaJlWid, MarHu,
KaJIBLIMH, aJTFOMUHUM, KEJIe30)
CJIOKHBIX BEIIECTB, B TOM 4YHCJIE WX BOJHBIX PacTBOPOB (BOja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJA, OKCHABI H THIPOKCHJIBI
9.2 metaiioB [-IIA rpynn, amomunus, meau (II), uunka, >xenesa (II u
III), okcuast yraepona (I u IV), xpemuus (IV), azota u dochopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a30THCTas, a30THasd,
dochopHas, yroipHas, KDEeMHHUEBAsI KUCIIOTA M UX COJIH )
NPOTHO3UPOBATh U XapaKTepU30BaTh CBOKMCTBa  BEIIECTB B
9.3 3aBHCHMOCTH OT MX COCTaBA M CTPOCHHS, NPUMCHCHHE BCLICCTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTh IPOTEKAHUSI XUMHUYCCKUX
MIPEBpAICHUI B Pa3IMYHBIX yCIOBUAX
10 YMeHue CoCTaBIsITh MOJICKYJISIPHBIC M HOHHBIC YPAaBHEHUS PEaKITUii, B
TOM YHCIIC:
10.1 peaxkiuii HFOHHOTro 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLNN
103 WUTIOCTPUPYIONIMX ~ XUMHUYECKHE CBOWCTBA HM3YYCHHBIX KJIaCCOB
' (TpyTi) HEOPraHUYECKUX BEIIECTB
104 MOJITBEPIKTAOIIUX TCHETUICCKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BBIYUCIATh (IPOBOAUTH PACUEThI):
OTHOCHUTENBHYIO MOJIEKYJISIPHYI0O ¥ MOJISIPHYIO MAacChl BeEIIECTB,
111 MacCCOBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B COSIMHCHHIH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM ra3oB
M0 ypaBHEHUSM XUMHUYECKUX PEAKIUH U HAXOAUTh KOJIUYECTBO
114 BeIecTBa, 00BEM M MacCy peareHTOB WIIH MPOTYKTOB PEaKITUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4yHOTO  TIO3HaHWS  (HaOJIO/IeHUE,
121 HU3MEepeHHe, IKCIIEPUMEHT, MOJISIMPOBAHKE) TIPU U3YUYECHUH BEIIECTB U
XUMUYECKHX SIBJICHUW; YMEHHE CQOpPMYIHpPOBAaThH MpodleMy U
MPETIOKUTH IMYTH €€ PEIICHUS
0e30macHOil pabOThI C XMMHUYECKHMMH BEIIECTBAMH, XHUMHUYECKOMN
122 MOCYI01 U JIabopaTOPHBIM 000pyA0BaHHUEM
123 npaBUIaMy 0€301aCHOTO OOPAIICHHUS C BEIIECTBAMH, HCITOJIb3YEMBIMH

B HOBCGI[HGBHOﬁ JKU3HH, ITpaBHJIaMH MOBCACHUA B LCIIAX c6epe>1<eHHsI




3I0pPOBbSl M OKPYXKAIOLIEH NPUPOAHON Cpelpl; IIOHUMaHUE Bpenaa
(omacHOCTH) BO3JEHCTBHS HA JKHUBBIE OpPraHM3Mbl OIPEACIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHHS M MPEAOTBPAIICHUS UX BPEIHOTO
BO3ICHCTBUS
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Hanynaue IMPAKTUYCCKUX HABBIKOB IIAHUPOBAHHA W OCYIICCTBJICHUSA
CIICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

U3yYeHHUe U ONMCaHue (PU3NUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE
¢  (Qu3uueckuMM M XUMHUYECKUMH  SIBJICHMSMH;  OIIBITHI,
WITIOCTPUPYIOIINE PU3HAKU POTEKAHUS XUMHUECKUX PEeaKLnui

13.2

U3y4eHHe crloco00B pa3/ieieHus cMecel

13.3

[IOJy4YEHHE KHCIOPOAA M H3YYEHUE €ro CBOWCTB; IOJy4YEHHE
BOJIOPOJIa M U3yUEHHUE €r0 CBOMCTB; MOJYUYEHHUE YIIEKUCIIOro ra3a u
M3YYEHHE €ro CBOMCTB; MOTyYeHHEe aMMHUaKa U U3y4YeHHUE ero CBOWCTB

13.4

MPUTOTOBJICHHE PACTBOPOB C OMNpEAEIEHHOM MaccoBOM  moneit
pacTBOPEHHOTO BeleCTBa
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MIPUMEHEHHE WHINKATOPOB (;makmyca, METHJIOpaHKa u
dbeHondTanenHa) I ONpeAeNeHUs XapaKTepa cpeabl B pacTBopax
KHUCJIOT U LIeJIouei

13.6

UCCJIEOBAHUE UM ONUCAaHUE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB; M3YYEHUE B3aUMOICVCTBUS KUCIIOT C METAJUIaMHU,
OKCHJAaMU  METauIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; IIOJyYEHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJIHOIO MeTajula JpyrMM M3  pacTBOpa  COJIH;
uccienoBanre amMQpOTEPHBIX CBONCTB THAPOKCHUIIOB ATIOMHUHHS U
LIMHKA

13.7

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHBIEC KIIACCHI
HCOPraHNn4CCKuX COGHHHCHHﬁ)}; «3J’I€KTpOJ'II/ITI/III€CKa$I
JAUCCOLIM AL «Baxneimye HeMeTaIbl M HX COCAUHCHUSA,
«Baxneiinine MeTaabl U UX COSIUHECHUS

13.8

XMUMHUYECKHE  SKCIIEPHUMEHTHI, WUTIOCTPUPYIOIIUE  NPHU3HAKH
NIPOTEKaHHUS PEaKIii MOHHOTO OOMEeHa; Ka4eCTBEHHBIE PEaKIUU Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacTBOPAax HOHBL XJIOpUA-, OpOMHI-,
uonua-, cynbdar-, ¢docdar-, KapOOHaT-, CHIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaJblusi, aJlFOMUHUS,
)kenesa (2+) u xenesa (3+), menu (2+), IMHKA
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VYMmenue:

14.1

MPEJCTaBIATh  PE3yNbTaThl JKCIEpUMEHTa B (OpME  BBIBOJIOB,
JIOKa3aTeNIbCTB, TPAaUKOB W TAOJWIl W BBISIBIATH IMIIUPHUCCKUE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATh CBSI3U MEXAY pealibHO HaOII01aeMbIMU XUMUYECKUMHU
ABJICHUSIMU U NPOLIECCAMU, TPOUCXOJALIIMMH B MAKpO- U MUKPOMHUDE,
00BSACHATH MPUYMHBI MHOT000pa3us BEIIECTB




HEPEYEHDb JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3J1eMeHT COEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

11

YucTteie BemiectBa u cmecu. CriocoObl pa3zesieHus cMeceit

1.2

ATOMBI WH MOIJICKYIJIBI. Xumuueckue dieMeHThl. CHMBOJIBI  XMMHYECKHX
3JICMCHTOB. HpOCTBIG " CJIOXKHBIC BEUICCTBA.

13

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3J1eMeHTOB. CTeneHb
OKHCJICHHUS

14

3aKOH IIOCTOSHCTBa COCTaBa BCIICCTB. OrtHocuTenpHas aroMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHadg mMacca. MaccoBas I0JIsI XUMHYECKOTO 3JIEMEHTa
B COCANMHCHUU

15

KonnyectBo BemectBa. Moib. MomsipHass macca. MoJsipHBI 00bEM ra3oB.
B3anMocBs3b KOJIMYECTBa, MACCHI M YKCIIa CTPYKTYPHBIX €IMHHUIL BEILIECTBA

1.6

®u3nyecKkue U XMMHUYECKHE SBICHUSA. XUMHUYECKas peakluus U € IPU3HAKU.
3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKUE YPaBHEHUS

Ilepuonnueckuii 3akoH u Ilepronnyueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB

2.1

[Iepnoanueckuii 3akoH. [lepuonnueckas cuctema XMMU4ECKUX 3i1eMeHToB J1.1.
MenneneeBa. llepuoas! n rpynmel. @usnyeckuil CMbICI MOPAIKOBOIO HOMEpA,
HOMEPOB IIEPUO/IA U TPYTIIIBI IIEMEHTA

2.2

Crpoenue atoMoB. CoctaB aTOMHBIX sifiep. M3otomnel. DnexTponbl. CtpoeHue
DIIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBhIX 20 XUMHYECKHX DIIEMEHTOB
ITepuoanueckoit cucremsl .M. Menzaeneesa

2.3

BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XMMHYCCKHX 3JICMCHTOB MEPBLIX Tpex
NnepruoaoB, Kalivid, KaJlbIOUA (pazmyca aTOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MCTANIMYCCKUX W  HEMETATNIMYCCKUX CBOfICTB) n #ux COC}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHUEM OJICMCHTOB B Hepnonnqecxoﬁ CHUCTCMC H
CTPOCHUEM NX aTOMOB

Crtpoenue BeriecTBa

3.1

Xumuueckass cBs3b. KoBasieHTHass (MOJsipHAass W HEMOJSIpHAsi)  CBA3b.
DNEeKTPOOTPULIATENIBHOCTh XUMHUYECKUX 3JIIEMEHTOB. HNounnas CBSI3b.
Meranmnnueckas CBsI3b

3.2

Tumel KpUCTAIMUECKUX PEHIETOK (aTOMHas, MOHHAs, MeTaJUIMYecKasi),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTANIMYECKOM PELIETKU U BHUAA
XUMUYECKOU CBSA3U

Baxwueiimune NpCACTABUTCIIM HCOPIraHUYCCKHUX BCIICCTB. Hemeramnel u ux
COCOAMHCHUS. Meramisl 1 UX COCAMHCHUA

4.1

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHWYCCKUX COCTUHEHUH: OKCHIIOB
(comeobpasyromue: OCHOBHBIE, KHUCIIOTHEIE, am(pOoTepHBIC) u
HecoeoOpa3yrome; OCHOBaHMW (IIETOYM W HEPAacTBOPHUMBIE OCHOBAHWS);
KUCTOT  (KHCIOPOJACOAEpKAIEe W  OECKUCIOPOJIHBIC, OJHOOCHOBHBIE W
MHOT'OOCHOBHBIE); COJIeH (CPEIHUX U KUCIBIX )

4.2

Ou3nyeckne W XAMHYECKHE CBOMCTBa TIPOCTBHIX  BEIIECTB-HEMETAJUIOB:
BOJIOPO/JIa, XJIOPa, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriaepoaa, KpEMHHS




4.3

Ouznyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JIUTHS,
HATpHsl, Kajausi, MarHusl U KaJIbLIUs, aJIIOMUHUS, JKeJe3a. DINeKTPOXUMUYECKUN
P HAIIPSHKEHUH METaJIOB

44

duszndyeckrue ¥ XUMHUUYECKHE CBOMCTBA BOJOPOIHBIX COC,Z[I/IHCHI/Iﬁ HEMCTAJIJIOB:
XJI0OpOoBOAOpOaa, CEPOBOAOPOAA, aAMMHAKA

4.5

dusnyecKkue U XUMHUYECKHE CBOMCTBAa OKCHI0B HemeramioB: cepol (IV, VI),
azora(Il, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuusa(IV). Ionyyenue
OKCHIOB HEMETAIIJIOB

4.6

Xumuueckue cBorictBa okcuaos: MeramwioB |A—IIIA rpynn, nunaka, mequ(Il) u
xkenesa(ll, III). [Tomyyenne okCHIOB METAIIIOB

4.7

XVMUYECKUE CBOMCTBAa OCHOBAaHWUN M aM(OTEPHBIX THAPOKCHIOB (Ha MpuUMepe
THJIPOKCUIOB  aJIOMHHHMS, Kene3a, LuHKa). [lomyuyeHne oOcHOBaHMM
aM(pOTEepPHBIX THIPOKCHJIOB

4.8

OO0mue XMMHYECKHUE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEepHOU, a30THOU, (HochOpHOU, KpeMHUEBOH, yroipHOU. Ocolbie
XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpHOM U a30THOW KHUCIIOT.
[Tomrydenue KUCIoT
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OO61une xuMuyeckue cBoicTBa cpeAHux coneil. [lonyuenue coneit

4.10

[Tonyuenue, coOupaHue, pacrmo3HaBaHHWE BOAOPOJAA, KHCIOPOIa, aMMHAKa,
YIJIEKKCIIOrO Ta3a B J1abopaTopuu

411

[Tomyuenne aMmmuaka, CEpHOM 1 a30THOW KUCIIOT B POMBIIILIEHHOCTH. OO0mime
CIOCOOBI MOTYYECHUS] METAJIJIOB

4.12

I'eneTnyeckas CBs3b MCKAY KJIaCCaMH HECOPTraHNYCCKUX COeIMHEHMI

XHUMHYECKHUE pcakunun

5.1

Knaccugukaius XuMHUUECKUX peakyil Mo pa3iIuyHbIM IpPU3HAKaM: 110 YUCIY U
COCTaBy Y4YacTBYIOLIMX B PEaKIMHM BEUIECTB, MO TEIUIOBOMY 3(QeKTy, Mo
WU3MEHEHUIO CTEIICHEW OKHMCIICHHUS] XUMUYECKUX dJIEMEHTOB

5.2

TemoBoit 3hpexT XuMu4eckol peakiiuy, TEPMOXUMHUUYECKUE YpaBHEHUS. DK30-
Y DHJIOTEPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS

5.3

OKUCIUTENBHOBOCCTAHOBUTEbHBIE peaki. OKUCIUTENN U BOCCTAHOBHUTEIH.
[Iponieccbl  okMcieHHMsT WM BOCCTaHOBJEHMSA.  OJIEKTPOHHBIM  OanaHc
OKHCITUTEITbHOBOCCTAHOBUTEIIBHOM PEAKIINU

5.4

Teopust >MEKTPOIUTUUECKON auccoranuu. KaTtnonsl, aHMOHBI. DIEKTPOIUTHI U
HEeANIeKTPONUThL. CUITbHBIC U clla0ble NeKTPoIuThl. CTeneHb AUCCOIHAINH

5.5

Peakuun moHHOr0 OoOMeHa. YCIIOBUS MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MIOJTHBIE U COKpPAIIEHHBIC NOHHBIE YPAaBHEHUS PEAKIUN

XHUMHS B OKpY>KaroIias cpena

6.1

BemectBa m Mmarepuanbl B ITOBCEJHEBHOM JKM3HM 4YeIOBeKa. be3omacHoe
UCIOJIb30BaHUE BEIIECTB M XMMHUYECKUX PEaKUUi B J1abOpaTopuu U OBITY.
[lepBas moMoIb MPU XUMUYECKUX 05KOT'aX U OTPABIECHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JIOXKH,
3arps3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOTBPALCHHS
[IpenenbHast nomyctumas koHueHtpanusi BemectB (ITAK). Pomp xumuum B
PELICHUM SKOJIOTUYECKHX MpoOsieM. YCHUJIEHHE MapHUKOBOTO 3(deKTa,
pas3pyleHHe 030HOBOI'O CII0s

6.3

[Ipumenenue cepsl, a3ota, dochopa, yriepoaa, KpeMHUS U X COCTUHEHUU B
ObITY, MEAWILUHE, MPOMBIIUICHHOCTH M CEJIbCKOM xo3siicTBe. Ilpumenenue




METaJUIOB W CIUIAaBOB (CTajb, YyTYyH, AIOPATIOMUHUN, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX COGI[PIHGHHﬁ. Ilousrtue o KOppO3ur MCTAJJIOB, OCHOBHBLIC
CHOCOOBI 3aIIMTHI UX OT KOPPO3UH

[IpuponHble HMCTOYHUKU YIJIEBOJAOPOJOB (yroyib, MPUPOIHBIM Ta3, He(Th),

6.4 MIPOJIYKTHI UX IepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIILICHHOCTH
[TepBoHauanbHBIE TOHATHS 00 OPTaHMYECKUX BEIIECTBAX KAaK O COCIUHEHUSX

6.5 yriepona (MeTaH, 3TaH, dTUJICH, alleTUIICH, 3TaHOJI, TIIUIEPHH, YKCYyCHAs KUCIIOTA).
[TonsiTHE O OMOIOTHYECKU BaXKHBIX BEIIECTBAX: )KHPaX, OeIKax, yrieBogax — i uX
POJIH B )KU3HU YEIIOBEKA

7 Pacuérsr:

7.1 1o popMyTaM XUMHUYECKUX COSTUHEHUI

1.2 Macchl (MacCcOBOM) 10U pacTBOPEHHOTO BEIIECCTBA B PACTBOPE

7.3 0 XUMUYECKHM YPaBHEHHSIM







