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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XMMHM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeabHOMN MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (emepanbHONW padodyell MPOrpaMMbI
BOCIIUTAHUS U C YUYETOM KOHIICTIIMHU MPENOJABaHUS YUYEOHOT0 npeaMera «XuMus»
B 00pa3oBareNbHbIX opranuzanusx Poccuiickoit denepanuu.

[IporpamMmma mo xumuu na€T TpeACTaBICHUE O LENAX, OOUIed CTpaTeruu
oOy4yeHus, BOCHUTAHUS U Pa3BUTUA OOYYAIOUIUXCS CPEICTBAMU Yy4eOHOTO
npeaMera, YCTaHaBJIMBAET o0si3aTenbHOe MIPEeIMETHOE coJiep KaHue,
npeaycMaTpUBaeT paclpejieieHue €ro Mo KiaccaM U CTPYKTYpUpPOBAaHHE MO
pazienaM M TE€MaM MPOrpamMMbl MO XUMHUHU, OMNPEAENSeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEA0OBATEILHOCTh  U3YUYEHHUS] XUMHU C YYETOM  MEXKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsA3€H, JIOTUKM y4eOHOTrO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydarouuxcsi, ONpeAessieT BO3MOXHOCTH MpeaMera s
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakXKe TpeOOBaHMM K
pe3yapTataM 00y4YeHHUsI XUMUU Ha YPOBHE 1I€JIe U3yUYeHUs MpeaMETa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEIIbHOM JEATEIbHOCTH OOYYalollerocs I0 OCBOCHUIO
y4eOHOTr0 CO/IEPKAHUSI.

3HaHUWE XUMHUHM CIYKUT OCHOBOM Juisi (OpMHUpPOBaHHMS MHUPOBO33PEHUS
oOyyaroierocsi, ero MpeACTaBICHUM O MAaTEPUATBLHOM E€IUHCTBE MHUpPA, BAXKHYIO
posib UrparoT GopMUPYEMbIe XUMHUEW MPEACTaBICHUS O B3aUMOIPEBPAICHUSIIX
SHEPTUM U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUS UYEIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOH,
MUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, IPOOIEM 3APaBOOXPAHEHUS.

N3yyenue xumuu:

CrOCOOCTBYET  peanu3aldd  BO3MOXXHOCTEH IS CaMOpPa3BUTHUS U
(dhopmMupoBaHus KyJIbTYphI IMYHOCTH, €€ 001Iel U (PYHKIIMOHATLHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEU
oOy4aromuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIesITeNbHOCTH,
AKCIEPUMEHTAJIBHBIX M HCCIEIOBATEILCKMX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPOHECCUOHANIBHOU JIEITEIbHOCTH,

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTOCTHOTO B3IJIsSIIa HA €IMHCTBO MPUPOJILI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATarnoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON IPaMOTHOCTH O0yYaIOIINXCS;



crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlanHble HampaBlIeHHs] B OOy4YEHUU XUMUM OOECIEUUBAIOTCS CHEUUPUKON
ColepKaHMsl ~ y4yeOHOTO  MpeaMeTa, KOTOPBhIM  SIBISETCS  MearormuecKku
aJanTUPOBAHHBIM OTpaKEHUEM 0a30BOM HAyKH XUMHH Ha OMPEEeIEHHOM dTare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHusi OPUEHTUPOBAH HA
OCBOEHHE OOYYalOUIMMHUCS CHCTEMBI MEPBOHAYAIBHBIX TMOHSITUNH XHWMHH, OCHOB
HEOPTraHUYECKOM XUMHH M HEKOTOPBIX OTIACIbHBIX 3HAYMMBIX TMOHSATHUM
OPraHUYE€CKON XUMHUHU.

CtpykTypa coAep:kaHusi MPOrpaMMbl MO XUMHUU copMUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k e€ uizyueHuro. CoJepxkaHue CKIAIbIBAETCS U3 CUCTEMBbI
MMOHATHUHA 0 XUMHUYECKOM 3JICMEHTE M BEIIECTBE M CHCTEMBI MOHATHI O XUMHYECKOMN
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIeIOBATEILHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETHYECKHX MPEIACTaBICHUM
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMUS,

— Ilepnoguueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUH,

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TMPEACTaBICHHH 00 JJICKTPOJUTHYECKOM JUCCOIMAIIMKA BEIIeCTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPHUBAIOTCS HAa OCHOBE OSMIIUPUUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, pa3BUBAIOTCA MOCIEAOBATEIBHO OT OJTHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (GYHKIMM OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOJTYyUYCHHS
M3y4yaeMbIX BEIECTB.

OcBoeHHME TMPOrpaMMbl 1O XUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABJICHUS] O XUMUUYECKON COCTABIAIONICH HAYYHON KAPTUHBI MUPA B JOTHKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHHWS B Hayke. M3yueHue XUMUU TPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX awolmi Mup»,
«buonorus. 5—7 xnacce» u «Pu3ukKa. 7 Kiacc».

[Ipyu wu3yyeHHH XUMUHU TPOUCXOAUT (POPMHUPOBAHME 3HAHUI OCHOB
XUMUYECKOM HAyKU KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NESATETbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOUM KYJIbTYPBHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMBl XUMHYECKUX
3HAHUM — Ba)KHEWIIMX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUECKHUX TOJI0KEHUM,
JOCTYNHBIX OOOOIIEHNI MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpPUOOIICHNN K HAay4YHBIM METOJaM TO3HAHWS TP W3YyYCHUU BEIMIECTB U
XUMHUYECKUX peakiuii, B ((OPMUPOBAHUH W PA3BUTHUHU MO3HABATEIHHBIX YMEHUU U
UX TNPUMEHEHUH B Y4YeOHO-TIO3HABATEIBHOM M y4eOHO-HCCIIEI0BATENbCKON
JESTENHPHOCTA, OCBOCHHWM TPABWJI 0OE30MacHOTO OOpalleHUs C BEIeCTBAMH B
MMOBCEHEBHOMN KU3HU.

[Ipy M3y4eHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs BAKHOE
3HAYEHUE MPUOOPENIA TaKHe TEH, KaK:

— (dopmMHupoBaHHE WHTEIUVICKTyaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aTanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HH;

—  HamNpaBJIICHHOCTh OOyYEeHHS Ha CHCTEMAaTHUECKOe MPHOOIICHUE
OOyJarommXCcs K CaMOCTOSITEILHOW TO3HABATEIBLHON JEATEIHHOCTH, HAYYHBIM
METO/JaM TIO3HaHUS, (OPMHUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH,

— o0ecleueHne yCloBUi, CITOCOOCTBYIONIUX TPHUOOPETEHUIO 00yUArOITUMUCS
OTIBITA Pa3HOOOPA3HOUW NEATENHLHOCTH, TMMO3HAHWS W CaMOIO3HAHWS, KITFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMITCTCHIIMI), WMEIONINX YHHBEpPCAIbHOE 3HAYCHHUE JIJIs
Pa3TUYHBIX BUOB JICSITEIILHOCTH,

— QopmupoBanre 00mel (QyHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATHP W OICHUBATH SIBJICHUS
OKPYXAIOIIEro MHpA, WCIOJB3Yysl 3HAHWUS W OMBIT, MOJyYCHHBbIC MPU U3YUCHUHU
XUMHUH, TPUMEHITh WX TPHU PEIMIEHUH MpoOJeM B TOBCETHEBHONW XKU3HU U
TPYAOBOM JIESITENbHOCTH;

— ¢opMmupoBaHHE Yy OOydYalOIMUXCS TYMAHHUCTHYECKHX OTHOIICHUH,
MOHUMAaHUS IIEHHOCTH XUMHUYECKUX 3HAHWK IS BBIPAOOTKH HDKOJIOTHYECCKU
1eJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBOH NEATEIHHOCTH B IIENISAX
COXPaHEHHUS CBOETO 3/I0POBbsI 1 OKPYKAFOIIEH PUPOTHOMN CPEIIbI,

— pa3BUTUE MOTHUBAIMU K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCIIUTAHUI0O HA OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOUIIS M HAMPABIECHHOCTH JaTbHEHIIETO
oOy4eHus.

OOmiee YUCIO YacoB, OTBEAEHHBIX I W3YYEHUS XUMHUU Ha YPOBHE
OCHOBHOT0 001Iero oopazoBanus, cocrapisieT 136 yacos: B 8 kitacce — 68 vacos (2
Jaca B HeZlelo), B 9 kiacce — 68 yacoB (2 yaca B Heelo).



COIEPKXAHUE OBYYUEHUA

8 KJIACC

ITepBoHayabHbIE XUMUYECKHUE TIOHATHS

[Ipenmer xumuun. Posib XUMUH B KU3HU YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tema m BemecTBa. PDU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. IloHsATHE O MeTOJaxX MO3HAHMUSA B XUMHMHU. YHCTHIE BEIIECTBA M CMECH.
CnocoOblI pa3eneHus: CMECeH.

ATOMBI M MOJNEKYJIbl. XHUMUYECKHE 3JIEMEHTHl. CUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akoH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsA aTOMHAas Macca.
OtHOcHuTENBHAS MOJIEKYJIsIpHasg macca. MaccoBas J0JIsI XUMHYECKOTO 3JIEMEHTA B
COCIUMHCHUU.

KonmnuecTBo BemecTtBa. Mosb. MonsipHast macca. B3anMOCBsI3b KOJIMYECTBA,
Macchbl W 4YHUCIA CTPYKTYPHBIX €IMHUI[ BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCIUHCHUIA.

DOU3NYECKUE U XUMUAYECKUE ABJICHUS. XUMUUYECKasl PEAKIUS U €€ MPU3HAKU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMHUYecKUe ypaBHeHus. Kiaccudukanus
XUMHYECKUX peakIui (COeAMHEHHS, Pa3I0KEHHUs, 3aMEIICHHS, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYAO0U, mpaBuiiaMu paboThl B 1a0OpaTOpUu U
npuéMaMu oOpaileHus ¢ J1abopaTOpHBIM 000PYIOBAHUEM, U3YUEHUE U OMHCAHUE
(U3UYEeCKUX CBOMCTB OO0Opa3IOB HEOPTaHMYECKUX BEIIECTB, HaOII0JICHUE
¢usnyeckux (TUTaBIieHUE BOCKA, TasHUE JIbJla, PAacCTUPAHHE caxapa B CTYIIKe,
KHIICHHE M KOHJCHCAIMs BOJBI) U XMMHUYECKUX (FOpEeHHE CBEUH, MPOKAJIHMBAHUE
MEHOM MPOBOJIOKH, B3aUMOCHCTBHE Mejla ¢ KUCIOTOM) sSIBIICHHH, HAOIIOICHHE U
ONKMCAaHKWE IMPHU3HAKOB IMPOTEKAHUsS XHMHUYCCKHMX peakimii (pasjiokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPHUAOM Oapus, pa3ioKeHHE THIPOKCHIA
meau (1) opu HarpeBanum, B3auMoaelCTBHE *Kene3a ¢ pactBopoM comu meau (I1),
M3yUYEHHE CIOCOOOB pa3/IeNICHUs] CMECEi: C MOMOIIbI0 MarHuta, GUILTPOBAHUE,
BBIMMAPUBAHUE, TUCTHILIAIMS, XpoMaTorpadusi, MPOBEeACHNE OUYUCTKA MOBAPEHHOM
coJid, HaOJIOJIEHHWE W  ONHCaHUE  pPE3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAaCChl, CO3/IaHUE MOJEJIEH MOJIEKYJ
(mapocTep KHEBBIX).

BaxHeiinmue npeacTaBuTe M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmech razos. CocrtaB Bo3zayxa. Kucmopoa — 3jeMeHT u mpocToe
BemiecTBO. HaxokaeHwe Kuciopoja B Mpupoje, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakiuu ropeHus). Oxcuapl. [lpumenenue kucimopoma. CrocoObl



MOJIyYEHHUsI KHUCIOpoJla B Ja0OpaTopuu H  NIpoMbIIUIeHHOCTH. Kpyrosopor
KHcIopoa B mpupojie. O30H — auioTponHas MoAu(uKaIus KUCIOPOoaa.

TennoBoil 3PhexT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U SHJOTEPMHUYECKUE pEAKUHMH. TOIIMBO: Yrojib W METaH. 3arpsi3HEHHUE
BO3/lyXa, yCUJIEHUE MapHUKOBOTO 3 (PekTa, pa3pylieHrue 030HOBOTO CIIOS.

Bomopon — »meMeHT W mpocTtoe BemecTBO. Haxoxnenwe Bojopoaa B
npuponie, (Quznueckue W XUMHYECKHE CBOWMCTBA, NPUMEHEHHE, CIOCOOBI
noxy4deHus. Kuciorsl u comnmu.

Momnsipabiii 00BEM ra3oB. Pacu€Tbl N0 XUMHUECKUM YPaBHEHUSIM.

Odusnyeckue CcBOWCTBA BOABL. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHble ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas [0Jis1 BEIIECTBa B pacTBOpe. XUMHYECKHUE CBOMCTBA BOJIbl. OCHOBAHHSI.
Ponb pacTBOpoOB B mpupone U B KU3HHU 4yenoBeKa. KpyroBopoT BOAbI B MPUPOAE.
3arpsi3HEHHE NPUPOIHBIX BoA. OXpaHa U OYMCTKA MMPUPOIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coenuHeHuit. Oxcuanl. Kmaccuduxarms
OKCHJIOB.  coyieoOpasyroniue  (OCHOBHBIC, KHCIOTHBIC, aM{(OTEpHbIE) U
HecosneoOpasyronme. Homenknatypa oxcugoB. ®Dusnyueckue M XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lomyueHne okcuaos.

OcHoBanus. Krnaccudukamuss ocHOBaHUM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHMsA. HoMmeHnkiatypa ocHoBaHuil. PHU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuu. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenknatypa kucior. dusnueckue u
XHMUYECKHE CBOWCTBa KHUCIOT. Psg aktuBHoctm MmetayuioB H. H. bekertona.
[Tomyuenue KUCIOT.

Comu. Homenknatypa coseil. uzndeckue m XuMHYECKHE CBOMCTBA COJIEH.
[Tonyuenue coseil.

I'eHeTnueckas CBSA3b MEXKY KJIaCCAMU HEOPTraHUYECKHUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4€CTBEHHOE ONPENECICHUE COAECPKAHUS KUCIOPOAa B BO3AYyXE, MOTYUYEHHUE,
coOupaHue, paclio3HaBaHUE U W3YyUYEHUE CBOMCTB KHUCIOpPOJa, HAOMIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBEHHUS U
npekpamieHusi ropeHus (mokapa), O3HAKOMJICHHE C OO0pas3laMH OKCHIOB U
OMHMCaHWE HUX CBOMCTB, MOJy4YE€HHE, COOUpaAHUE, paACIO3HABAaHUE WU H3yUYCHUE
CBOICTB Bojopoaa (ropenme), B3aumozeicTBue Bomopoaa ¢ okcugom meau (I1)
(BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB), HAOJIOJICHUE OOpAa3IOB BEIICCTB
KoludecTBOM 1 Momb, HcclieToBaHME OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JI€ll paCTBOPEHHOIO BEIIECTBA, B3aUMOJCUCTBHE BOJIBI C METAJJIaMU
(matpeM u  KanbieM) (BO3MOXKHO  HCIOJb30BaHHME BHICOMATEPUAJIOB),



uccieoBaHue 00pa3lOB HEOPraHMYECKHX BEIIECTB Pa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJIUKATOPOB B PAacTBOpaX KUCIOT U IIEIOYEH,
u3ydeHne B3amMmojerictBus okcuma meau (1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKUuid HEUTpaau3alyH, IOJYYEHHE HEPACTBOPUMBIX
OCHOBAaHMWH, BBITECHEHUE OJIHOTO METa/lla APYTUM W3 pacTBOpa COJH, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 Teme «BaxHenlme KIacchl HEOPraHuYeCKUX
COEIUHECHUI».

Hepuognuecknii 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
jieMeHnToB J[. WM. MengeaeeBa. CtpoeHue aToMoB. XMMHYECKasi CBA3b.
OKHCIUTENIBbHO-BOCCTAHOBUTE/IbHbIE PeaKIUU

[lepBble MOMBITKK KiIacCU(PUKAMK XUMHUYECKUX dJeMeHTOB. [loHsitue o
IPyNIax CXOJMHBIX 3JEMEHTOB (IIEIOYHBIE M IIEJOYHO3EMEbHBIE METaJLIb,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTEpHBIE OKCHIIBI
Y TUAPOKCUIBI.

[Tepnoauueckuii 3akoH. [leproanyeckast cucteMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MenpgeneeBa.  KoporkomepuogHas W JJIMHHONEpUOAHAass  (OpMBbI
[Tepunoauueckoit cuctemMbl xumMuueckux snemMeHToB [[. . MenneneeBa. [lepuoabl
n rpynnbel. DuU3nYecKkuil CMBICT MOPSIKOBOIO HOMEpPA, HOMEPOB IIEpHOJA H
CPYNIIBI DJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3oTomnbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 00070YeK aroMoB TepBhIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoit cucrtemsl J[. M. MeHnneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €ro noJioxkeHuro B [lepuoguueckont cucreme 1. 1. Mennaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paJnyca arOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIIaM U MEPUOJIAM.

3nauenue [lepronnueckoro 3akoHa u [leppoanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku U npaktuku. [[. 1. MenneneeB — yu€HbI U
rPaK1aHUH.

Xumudeckass cBs3b. KoBaneHTHas (MOJSpHAas W HEMOJSApHAs) CBA3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHusi.  OKHUCIUATEIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
ITpoueccrl OKHCIIEHUST U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHHe oOpa3lloB BEIIECTB METAVIOB U HEMETAIJIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJNOYEH, MPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOIIAX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHme, peakIuy pa3ioKeHHUs, COSTUHCHHUS).

Meswcnpeomemmnule ceasu



Peanuzammsi MeXMpeAMETHBIX CBSI3€M MPU H3YYCHWH XUMUU B 8 Kiacce
OCYILIECTBIISIETCS 4YE€pe3 MHCMHOJb30BAaHHE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHM, TaK W TOHATUM, SBJISIOMINXCS CUCTEMHBIMU JJISl OTACIBHBIX NPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO--HAYYHbIE TTOHSTUSI: HAy4YHBIM (PakT, TUMoTe3a, Teopus,
3aKOH, AaHaJln3, CHHTE3, Kiaccudukamus, TepUuoOIUYHOCTh, HaOIIOACHUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHHUE, MOJIEITb, SIBJICHHUE.

®usmka: marepus, aroM, OJJEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMNbI, PAAUOAKTUBHOCTh, MOJICKYJA, 3JIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSHHE BEIIECTBAa, ra3, (U3WUYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUS, KOCMOC, TTAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunTes, Apixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHBIE TMOPOIHI,
MOJIE3HBIE UCKONIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHL.

9 KJIACC

BemrecTBo ¥ XumMu4eckasi peaxkimus

[Tepnoanueckuii 3akoH. [leproanyeckast cucteMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue atomMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOJIOB, Kajausl, KalblUd W UX
COCIMHEHUH B COOTBETCTBUM C IIOJIO)KEHHMEM 3JeMeHTOB B Ilepumoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHne BemecTBA: BHUJbI XHUMHUYECKOM CBS3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIUYECKOW PEHIETKH U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBAa BENIECTB, OTHOCSIIUXCS K pa3IMYHBIM KjaccaM HEOPraHUYECKUX
COCJIMHEHUH, TeHETUYECKas CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XMMHUECKUX PEaKI|i 110 pa3IMYHbIM MPU3HAKAM (110 YHCITY
M COCTaBy YYacTBYIOUIMX B PEAKIUM BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, mo
M3MEHEHHUIO CTEMECHEH OKMUCICHUS XHMHYECKHUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO
YYacTHIO KaTajau3aTopa). DK30- U dHJIOTEPMHUECKHAE PEAKIIUH, TEPMOXUMHUCCKHE
YpaBHEHUS.

[TonsTne 0 ckKOpoCcTH XUMHYECKOM peakiud. [loHsTHE 00 00paTUMBIX H
HEOOpaTUMBIX XHMHYECKUX peaknusix. [IoHITHE 0 TOMOTE€HHBIX W T'e€TEPOTCHHBIX
peakuusax. [lonstue o karanuse. [lonsiTe 0 xXumMuueckoM paBHOBecHU. DaKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XHWMHUYECKOW PpEAKIUU M TMOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHS.

OKHUCIUTENHbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  AJICKTPOHHBIM  OajaHC
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBneHnue YpaBHEHUI



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX  PEAKUUA C HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO 0OajaHca.

Teopust JIEKTPOMUTUYECKON TUCCOLUALNU. DIEKTPOIUTHI U HEJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M auccolMalyy BEIIECTB C PAa3IMYHBIMU BUAAMHU
xumuyeckoi cBsizu. CreneHp gucconuanuu. CUIbHbBIE U CTA0bIe JIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y clIoBHs MPOTEKaHUSI peaklnii HOHHOTO OOMeHa,
MOJHBIE W COKpAaIEHHbIE HWOHHBIE YpaBHEHHs peakuuid. CBOICTBa KHCIOT,
OCHOBaHMW U COJIeW B CBET€ TMPEACTABICHUH OO0 DIEKTPOIUTHUYECKON
nuccounanuu. KauecTBeHHbIE peakiiui Ha MOHBI. [IoHATHE O TUAPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMIJICHUE C MOJEIISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIICCTB — METAJUIOB M HeMeTauioB (rpadura M aiMasa), CIOXKHBIX BEIICCTB
(x;mopuaa HATpHS), UCCIICIOBAHUE 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW peaKInu
OT BO3JEUCTBHUSl PaA3UYHBIX (PAKTOPOB, HCCIEIOBAHUE JIICKTPONPOBOJHOCTHU
pacTBOPOB BENIECTB, IMpOLEcCa OUCCOUMAIMU KHUCIOT, IIEJIOYe U CoJiei
(BOBMOXKHO  HWCIOJB30BaHWE BHJCO  MaTepPHANIOB), TPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuu  HMOHHOrOo  OoOMeHa
(oOpa3oBanme ocajaka, BBIJCICHHE Ta3a, OOpa3oBaHUEC BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHHe, peakIuu pasiioKEHUs, COCTUHCHHS), PACIIO3HABAHUE HEOPTaHWYCCKUX
BEIIECTB C IOMOIIBIO KAYECTBEHHBIX PEAaKUWid HAa HOHBL, PEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a7a4.

HemeTaJliibl M X COeIMHEHUS

OOmiass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTereHn okucieHus. CTpoeHue W (Pu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJION€HOB. XHMHUYECKME CBOWCTBA HA IpPUMEpPE  XJIOpa
(B3aMMOJCHCTBHE C METAUIAMH, HEMETAJUIAMHM, IIejiodaMu). XJIOPOBOJOPO.
ComngHasi KHCIIOTa, XMMHUYECKUE CBOMCTBA, MOJy4YeHUE, NMpUMEHEeHuE. [lericTBue
XJIOpa M XJOPOBOJOPOJA HAa OpPraHM3M YeJIOBEKa. BakHeWiine XJIOpUAbl U UX
HaXO0XJEHHUE B MPUPOJIE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUSs
aTOMOB, XapaKTepHble CTENeHH OKucieHus. CTpoeHue U (U3UYECKHE CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOAA U Cepbl. AJIOTPONHBIE MOAUPUKAIIMU KUCIOPOa
u cepbl. XuMHuueckue cBoiicTBa cepbl. CepoBoopos, crpoeHue, Gu3ndYecKue u
XUMHYECKHE CBOMCTBA. OKCUIBI CEPbl KAaK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
CepHast kuclioTa, (U3MUECKHE MW XUMHYECKHe CBoiicTBa (oOmiue Kak
NPEJCTaBUTEN Kiacca KHCIOT W crenuduueckne). XUMHYESCKHE pEaKIny,
JeXKalMe B OCHOBE IPOMBIIIJIEHHOTO CIMOCO0a TMOMYYEHHs] CEPHON KHUCIIOTHI.
[Tpumenenue cepHoit KUCIOThl. CONMM CEPHOM KUCIIOTHI, KAYECTBEHHAS PEAKLIHS Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHI B Mpupojie. XUMHYECKOE
3arpsi3HCHUE OKPYXKAIOIIeH Cpellbl COCIUHEHUSMHU cepbl (KUCIOTHBIC JIOXKIIH,
3arpsi3HEHHE BO3JIyXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBPaIlCHUS.

O6mas xapaktepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENIEHU OKUCIEHUS. A30T, paCpOCTpaHEHHUE B MPUPO/IE,
(duznyeckre U XuMU4Yeckue cBoricTBa. KpyroBopotT a3ora B mpupojie. AMMHUAK, €ro
(du3MYecCKre U XUMHYECKHE CBOMCTBA, MOJIydyeHue u nmpuMeHnenne. Coau aMMOHUs,
ux (pusznueckue U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ MoiyuyeHue, (PU3nYecKue U XHUMHUECKHUe
cBoiicTBa (0OmIME KakK TPEACTaBUTEIS Kiacca KHCIOT W CHEIU(pUICCKHE).
Hcnonp3oBaHne HUTpPATOB M COJEH aMMOHMS B KadeCTBE MUHEPAJbHBIX
yaoOpeHuil. XMMHUECKOE 3arps3HEHUE OKPYKAIOIIel Cpe/ibl COETMHEHUSIMUA a30Ta
(KHCTIOTHBIC JOXIM, 3arps3HEHHE BO3[yXa, IMOYBBI M BOJ0EMOB). Docdop,
ajuotrpornHbele Moaudukanuu docdopa, GU3MUECKHE U XUMHYECKHE CBOMCTBA.
Oxcun dochopa (V) u hochopuas kuciaora, pu3ndecKre U XUMHIECKHE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue GpochaTroB B KaueCTBE MUHEPATbHBIX YI00OpEHUIA.

O6mas xapakrepuctuka 3nemMeHToB |VA-rpymnmnsl. OcoOEHHOCTH CTpOEHUSs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIIEpoJd,  aJJIOTPOITHBIE
Moau(pUKallUM, pacpOCTpaHEHHUE B TNPUPOJE, (PUINUECKHE U XUMHUYECKUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepojaa, ux
¢uznyeckre W XHUMUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIyYEHUE U TMPUMEHEHUE. DKOJIOTHYECKHE MPOOJEMBbI, CBS3aHHBIE C OKCHIIOM
yraepoaa (IV), rumoresa T17100adbHOrO TOTEIUICHUS KIUMaTa, ITapHUKOBBIN
a¢dexT. YroapHas KUCIoTa U €€ COH, UX (PU3NYECKHe U XMMHUYECKHE CBOMCTRA,
nojyuyeHue U TmpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34ICTBE.

[lepBoHauanbHbIE OHATUSL 00 OPraHUYECKUX BEHIECTBAX KAK O COETUHEHUSIX
yraepoaa (MeTaH, 3TaH, STHJICH, alleTUICH, dTaHOJ, TJIMIIEPUH, YKCYCHas KHUCJIOTA).
[lpupomHbIE HMCTOYHUKH YTICBOMOPOAOB (yrojb, NPUPOIHBIA Ta3, HEPTH),
NPOAYKTHI WX TepepaboTku (OSH3WH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTie 0 OMOTOTHYECKH BaKHBIX BELIECTBAX: XKUpaX, O€lKax, yrieBojax — U ux
poJii B KM3HHM 4YeloBeKa. MarepuaibHO€ €IUHCTBO OpPraHUYECKUX W
HEOPraHMYECKUX COCTUHECHUM.

Kpemnuii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, TMOJy4YEHUE U
npuMmenenne. CoenuHeHuss KpeMHusi B mpupoje. OOimue mnpeacraBieHus 00
okcune kpemuus (IV) u kpemHueBoi kuciaore. CHIMKATHI, WX WCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJIEHHOCTU. BaxxHelllve CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIeMEHT, OeToH, xene300eToH. [IpobaeMpl Ge30MacHOT0 HCMOJb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa30B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKHEe U XUMHUYECKHUE CBOICTBa
raJJIoreHOB M WX COeIuHeHUH (BO3MOXKHO HCIOJIb30BaHHE BHUIACOMATEPUATIOB),
O3HAKOMJICHHE C 00pa3lamMu XJOpUAOB (TaJOTEHUIOB), O3HAKOMIICHUE C
obpasmamMu  ceppl W €  COCAMHCHUSAMH  (BO3MOXHO  HCIOJb30BaHUEC
BHJICOMATEPHAJIOB), HAOIOJICHUE Mpoliecca OOYIIIMBAHUS caxapa IMOj JACHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, H3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIeHHON CEPHOM KUCIOTHI, MPOBEJEHNE KaYeCTBEHHOUN peakinu Ha cyiabdar-
MOH W HaONIOJIeHHe TNpH3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE ¢ (DU3NUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HX COCAMHEHHH (BO3MOXKHO MCIIOJb30BaHHUE
BUJICOMATEPHAIOB), 00pa3iaMu a30THBIX U (HOCPOPHBIX YIAOOpEHUH, MOIyUYCHHUE,
coOupaHue, paclo3HaBaHUE U H3y4YCHUE CBOMCTB aMMMHaKa, MPOBEACHUE
KaueCTBEHHBIX pEakiMil Ha MOH aMMOHMS U (ochaT-uOH U U3YyUEHHE NMPU3HAKOB
UX MPOTEKaHUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCIIOTHI C MEABIO
(BO3MOXKHO HCMOJIb30BaHUE BHJICOMATEPHAJIOB), M3y4eHUE MoOJIeIen
KPUCTAIUTMYECKUX PEHIETOK anMasa, rpadura, ¢QyiepeHa, O3HAKOMIICGHHE C
MPOIIECCOM  aNCcOPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM MPOTHBOTa3a, MOJyYyeHUE, COOMpaHue, pacrno3HaBaHUE U W3YUYCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha KapOoHAT U
CUJIMKAT-MOHBl W M3YYECHUE TMPU3HAKOB UX IMPOTEKAHUs, O3HAKOMIICHHE C
MNPOAYKIMEN CHJIUKATHONM NPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 o teMe «BaxHenne HeMETAIUIbI U UX COSTUHEHUSY.

MeTa/uibl M UX COCAUHEHUS

OO6mias xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxeHuss B llepmogmueckol cucreme xumuyeckux siemeHtoB J[. .
MengeneeBa u ctpoeHuss aToMoB. CTpoeHue MeTtajuioB. MeTtajuindeckasl CBsI3b U
METAJUIMYECKass  KPUCTAUIMYECKAss  PEETKA.  DIIEKTPOXUMUYECKHU  psif
HanpsbkeHuil metamioB. Ouznueckue U XMMHUYECKUE CBOMCTBa MeTamioB. OOmue
crocoObl moyueHus MeTaioB. [loHATHE O KOPPO3UHM METANIOB, OCHOBHBIC
CrocoOBI 3amMTBhl WX OT Koppo3uu. Crael (CTalb, YYT'yH, TIOPATIOMHHHUH,
OpoH3a) U UX MPUMEHECHUE B OBITY W MTPOMBIIIIICHHOCTH.

[lenounsle MeTawibl: moJioxkeHue B llepuogmyueckoil cucremMe XMMHUYECKHX
anemenToB JI. 1. MeHneneeBa, CTpo€HME HUX aTOMOB, HAaXOXKJIECHUE B NIPUPOLE.
dwusndeckre ¥ XUMUYECKUE CBOMCTBa (Ha mpuMepe Hatpus W Kamus). OKCUapl



TUAPOKCHIBI HATpusd W Kanus. [IpumMeHeHue MIeNOYHbIX METaIOB U HX
COEIMHECHUM.

[IlenovyHO3EMENBHBIE METAJUIBI MAarHMil W KAJIbIUW: TOJIOXKEHHE B
[Tepunognueckoit cucreMe xumuueckux 3neMeHToB J[. M. MeHueneeBa, cTpoeHue
MX aTOMOB, HaX0XJeHUE B rpupoae. Pu3nueckne 1 XUMAYECKHE CBOMCTBA MarHus
U Kanplusd. BaxkHeimme coemuHeHHS Kaiablusl (OKCUA, THIPOKCHI, COJIH).
KéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJroMUHUN: TI0JI0KeHUE B [leproinueckoi CucTeMe XUMHYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOCHUE aToMa, HaxOoxJAeHUE B npupoje. DOuzmyueckue u
XUMUYECKUE CBOMCTBA alIOMUHUS. AMQOTEPHBIE CBOMCTBAa OKCHAA U TUIPOKCHUIA
ATIOMUHHS.

Kenezo: nonoxenne B llepuoanyeckoi cucreme XuMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHME aToMma, HAaXOXJAcHUE B mpupoaec. Dusnmueckue u
XHMHYECKUE CBOMCTBA xkene3a. OKCHIIbI, THAPOKCHIBI U coitu xkene3a (1) u sxenesa
(1), ux cocraB, CBOMCTBA U TIOJTyYEHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMud METaJUIOB M CIUIaBOB, WX (PU3HUYECKUMHU
CBOWCTBaMH, H3Y4YCHHE  PpE3yJIbTaTOB  KOPPO3MHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
Kbl W HATpus C BOJOW (BO3MOXXHO WCIIOJIb30BaHUE BHUIACOMATEPUATIOB),
HCCIIEIOBAHUE CBOWCTB XKECTKOM BOJIBI, MpOLECcCa TOPEHUS kKele3a B KUCIOPOJE
(BOBMOXKHO ~ HCIOJB30BAaHUE  BHJICOMATEPUAIOB), TMPU3HAKOB  IMPOTEKAHHUS
Ka4EeCTBEHHBIX PEAKIMd HA MOHBI: MarHus, KajlbLUs, aJIOMUHHS, LUHKA, KeJe3a
(1) u xene3a (1), mequ (I1), HaGrOAEHUE W OMUCAHHUE MPOIIECCOB OKPAIIMBAHHUS
IUTAMCHW WOHAMH HATpHs, KaJusid W KajablUsd (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEPHAJIOB), UCCIICIOBAaHIE aM(POTEPHBIX CBOWCTB THMAPOKCHIA aTFOMUHUS
Y THUIPOKCHUJA [IMHKA, PEUICHHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 N0 TeMe «BakHeunine
METaJUIbl U UX COETUHECHUS.

XuMus ¥ OKpY:KaLIas cpeaa

BemecrBa m marepuasnsl B MOBCEIHEBHOM XHW3HU YeNOBEKa. be3zomacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakuuil B ObiTy. [lepBas momoiib npu
XUMHYECKHUX OKOTax U OTPABIICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpyKaromei cpeapl (MpeaeiibHas IOIMyCTHMAs
KOHIICHTpaIus Beriects, gainee — [1JIK). Poib Xxumun B pemeHun 3KOJOTHIECKIX
pooJieM.

Xumuueckuit IKCnepumenm:

u3ydeHne o0pa3IoB MaTepuaioB (CTEKJIO, CIUIaBhI METAJIOB, IMOJMMEPHBIC
MaTEPHAJIBI).

Mescnpeomemmnule céasu



Peanuzammsi MeXMpeAMETHBIX CBSI3€M MPU M3yYeHWH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOJb30BaHUE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHATHUH, SBJSIOMUXCS CUCTEMHBIMH JJI OTIACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITUKJIA.

OOmue ecTeCTBEeHHO-HAYUYHBIC TMOHSTHS. HAy4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEeOpWs, aHalu3, CHHTE3, KiIacCupUKaims, TEePUOANIHOCTh, HaOI0IeHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHUE, MOJENb, SBJICHHUE, MapPHUKOBBINA
3¢ (}HEKT, TEXHOIOTHS, MaTepUaJIbI.

®dusnka: wmaTtepusi, aToM, OJEKTPOH, TPOTOH, HEUTPOH, HOH, HYKIU],
W30TOTBI, PAAMOAKTUBHOCTh, MOJICKYJIA, SJIEKTPUUYCCKUN 3apsii, TPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJCKTPUKH, (POTOAIEMEHT, BEIIECTBO, Tel0, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, T'a3, paCTBOP, pACTBOPUMOCTh, KPUCTAIIIIUNYECKAS
peméTKa, CruiaBbl, (U3MYECKUE BEIMYUHBI, CIUHUIIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE311b1, COJHIIE.

buonorus: ¢dorocunTe3, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEpaIbHBIC
yAOOpEHMS, MUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHBIE MOPOIHI,
MOJIC3HBIC NCKOITAeMbIe, TOTLTUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA [NPOI'PAMMBI 110
XUMHUHUN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

JIMUHOCTHBLIE PE3YJIBTATHI

JInuHOCTHBIE PpE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCS B XO0J¢ OOy4YeHHs] XMMHUU B €IMHCTBE Y4YEOHOU U
BOCIIUTATENIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPAJULIIMOHHBIMU POCCUNUCKUMU
COIIMOKYJIbTYPHBIMA M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMU B
oOlllecTBE MpaBWIaMU MU HOPMaMu TMOBEACHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3ALUNA O0yUArOITUXCSI.

JInyHOCTHBIE ~ pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYyYaroIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUUU W
pacuIMpeHue onbITa AeSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIHTAHUSI:

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
M HAYYHOMY HACIEIWI0, MOHUMAaHMS 3HAYEHUS XMMHUYECKONM HayKu B JKHU3HU
COBPEMEHHOI'0 00I1IeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEpHOW HH(MOpManueil o
MEPEJOBbIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM U OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIaHCKOT0 BOCTIMTAHUS

MPEACTAaBICHUS. O COLMAIbHBIX HOpPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUHN B KOJIJIEKTHUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  yueOHO-UCCIEAOBATENbCKOM, TBOPYECKOW W  JAPYrUX  BHUAAX
JeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESTEIbHOCTU MpHU
BBITIOJTHEHUW YYEOHBIX, TO3HABATENbHBIX 3aJ]a4, BBINOJHEHUH XHUMHYECKUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOECKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpollecCe ITOM Yy4eOHOM NeSITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJEHHWE M TMOCTYNKH CBOUX TOBApUILIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB,;

3) HeHHOCTH HAYYHOTO MO3HAHUSL

MHUPOBO33PEHUYECKHUE TPEJCTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABIISIONINE
OCHOBY JIJIsl IOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHHBI MHpA, MPEJCTaBlIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJIHOM CPEe0il, O POJIM XUMHH B TO3HAHUU ATUX 3aKOHOMEPHOCTEI;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIE HA TMOJYYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBbIE HJisi OOBSICHEHHUS HAOJI0/IaeMBbIX IMPOIECCOB U SIBICHUM,
MO3HABATEIbHON, MH(OPMAIMOHHOW M YUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM paboThl C y4YEOHBIMM TEKCTaMM, CIPABOYHOU



TUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMU CPEACTBAMH HHQPOPMAIIMOHHBIX
TEXHOJIOTUH,

UHTEpeC K OOYy4YEeHHI0 M TO3HAHWIO, TI0003HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €camM000pa30BaHWIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOU
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTU W YPOBHSI OOyUEHHS B
IaJILHEUIIIEM

4) popMupoBaHUSI KYJbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH »KU3HHU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HMU, OCO3HAHUE MOCIEACTBUUA U
HENPUATHE BPEAHBIX MPUBBIYCK (YIIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KYPSHHS),
HEOOXOJUMOCTH COOJIIOJIEHUS TMpaBul OE30MaCHOCTH TMpu  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMU B OBITY U peaIbHOM KU3HH;

5) Tpy10BOT0 BOCIIHTAHNS :

MHTEpEC K MPAKTUYECKOMY H3YUYEHUIO ITpodeccuil u Tpyaa pa3IuyHOIo poja,
YBOKEHHE K TPYILy U pe3yJbTaraM TPYJIOBOM JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHHS NPEJAMETHBIX 3HAHMM MO XUMHUM, OCO3HAHHBIM BBIOOP
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJKEHUSI 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycreuHon npodeccCuoHaIbHON IEATEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B IPO(EeCCHOHALHOM CPeIE;

6) 3K0JIOrHYeCKOro BOCIIATAHUS

AKOJIOTUYECKHU 11e71IeCO00pa3HOe OTHOILIEHHE K MPUPOAEC KaK HCTOYHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUs, MIOHUMaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOro oOpas3a KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3UYECKOMY M TMCHUXHYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOJICHUS
mpaBuWJ 0€30MaCHOTO OBEICHUSI TP padoTe C BEIIECTBAMU, a TAKXKE B CUTYaIUIX,
YIPOXKAIOMIUX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTU MPUMEHSITHh 3HAHMUSI, TOJIy4aeMble MPU W3YUYECHUH XUMUH, HJIS
pELICHUS 3a/1a4, CBSA3AaHHBIX C OKPYXKAIOIIEH MPUPOTHOW CPEOH, ISl OBBIICHUS
YPOBHSL ~ DKOJOTMYECKON  KYJbTYpbl, OCO3HAHHUS TJIOOAJTBHOTO  XapakTepa
AKOJIOTUUECKUX MpOOJeM M MyTeW UX PEIICHHS MOCPEICTBOM METOJIOB XUMUHU,
AKOJIOTUUECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B MO3HABATEIbHOM,
KOMMYHHUKAaTHUBHOM U COIMATILHON MTPaKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe weTanmpeaMETHBIX pPE3yJbTATOB BBIACISAIOT 3HAUYUMBIE IS
GbopMUPOBaHUS MHPOBO33PCHHUs OOIIEHAyYHbIe TMOHATHS (3aKOH, Teopus,
MPHUHIIMII, THITOTe3a, (aKT, CUCTeMa, IPOIECC, SKCIIEPUMEHT U JPYroe.), KOTOpbIe
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUY€OHBIX NpPEJAMETax U IO3BOJIAIOT Ha
OCHOBE 3HAHUHI U3 3TUX MPEIMETOB (POPMUPOBATH MPEACTABICHHE O IEIOCTHOMN



HAy4YHOW KapTHHE MUPA, U YHUBEPCAIbHbIC yUueOHbIC JelcTBUs (T03HABAaTEIbHbIC,
KOMMYHHUKATHBHBIE, PETYJSITHBHBIE), KOTOpBIE OOCCIeUnBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO ydeOHOMU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE yYeOHbIE 1eiicCTBUSA

ba3oBble 1oruvyeckue aeiicTBUA:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI MPU OCBOCHUU
3HAHUU. PACKPHIBATh CMBICI XUMHUYCCKHX IMOHATHH (BBIACIATH UX XapaKTEePHBIC
NPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTMMH TMOHSTHSIMH), HCIIOJH30BaTh
MOHATHUS JUIsl OOBSCHEHUS OTNIETbHBIX (PAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
YCTaHABIIUBATh MPUUYUHHO-CIECTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOWTH JIOTUYECKUE pacCyXIeHUs (MHAYKTHBHBIC, JCIYKTUBHBIC, 0 aHAIOTHH),
JienaTh BBIBOJIBI U 3aKIIFOYECHUS;

YMCHHE TPHMCHATH B IIPOLECCE IMO3HAHUSA TMOHATUS (IpEeIMETHBIC W
MeTanpeMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3yeMble B XUMHUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TPEACTABICHUS —
XMMHYECKAN 3HAaK (CUMBOJI DJIEMEHTA), XUMHU4YecKas QopMmyja W ypaBHCHHE
XUMUYECKOW peaKyd — MPU PElICHUH yueOHO-TI0O3HABATENIbHBIX 33J1a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIBISITh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUH,
BBISBJISITh  OOLIME  3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MpoIeccax U sIBICHUSIX.

Bba3oBble uccienoBarejibckme e HCTBUSL:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKEe B KAayeCTBE OCHOBBI MJii (POPMHUPOBAHUSL THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTU BBHICKA3bIBAEMBIX CYXKICHUMH;

MpUOOpETeHHE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 PE3yibTaT, GOpMyIUpoBaTh 0000IIEHUS U
BBIBO/JIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpojieIaHHoM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHE BBHIOMpATh, aHAIMU3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IUYHBIX BUJOB U (OpM IPEACTABICHUS, MOTyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAST ~ JIMTEpaTypa XUMHYECKOTO COJCp)KaHHS, CIPABOYHBIC
nocoOust, pecypchl MHTepHETa), KPUTHYECKH OIECHUBATH NPOTHBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HHPOPMAIHIO;



YMEHHE TPUMEHATHh Pa3IUYHbIE METOJAbl M 3alpOChl MPHU MOUCKE U OTOOpE
nHpOpMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX [Jisi BBIIOJIHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEACIEHHOr0 THUIA, MPUOOPETEHUE OMbITA B
0o0JlacTU  HMCMOJIb30BaHUSI  MH()POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO HUCTIOIb30BAHUS PA3TUYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATHh ONTUMANIbHYIO (OpMY MpeacTaBlieHus] HHGOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3a7a4dl HECJIOKHBIMU CXE€MaMH, JuarpamMMaMiu,
apyruMu popmamu rpapuKu U UX KOMOUHALIUSIMU;

YMEHHME UCIOJb30BaTh W aHAIMU3UPOBATH B Ipolecce y4YeOHOM U
MCCIIEIOBATENBCKON NESITEIbHOCTH MH(MOPMAIIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEIBCKOTO0 XO3SIIICTBA M TPAHCIOPTa HAa COCTOSHHE OKPYKAIOIIEH TPUPOTHON
CpEIbI.

KoMMyHuKaTHBHBbIE YHHUBeEpPCaJIbHbIE Y4eOHbIe 1eCTBUS

YMCHHsI 3aJaBaTh Bompockl (B Xojae auaysora W (MJIU) TUCKYCCHH) TIO
CyliecTBy  oOcyXgaeMoil  Tembl, (OpPMYyJIUpPOBATH CBOU  MPEIJIOKECHUS
OTHOCHUTEJIbHO BBIMOJHEHUS IPEJIOKEHHOMN 3a/1a4H;

YMEHHSI ~ TPEACTaBIATh  MOJYYEHHbIE  Pe3yJbTaThl  MO3HABATEIHHOM
NEATENIbHOCTA B YCTHBIX M TMHCHbMEHHBIX TEKCTax; JejaTh MPEe3eHTAIHNIO
pe3yJbTAaTOB BBIMOJHEHUS XUMUYECKOTO JKCIepUMeHTa (JIabopaTOPHOrO OIIBITA,
71a00paTOPHO pabOTHI IO MCCIICTOBAHNIO CBOMCTB BEIIECTB, yUSOHOTO MPOSKTA);

YMEHHSI y4eOHOr0 COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABAaTEIbHOM U HCCIENOBATEILCKOW  NIEITENBHOCTH  TPU  PEIICHUU
BO3HHUKAIOIIUX MpoOJieM Ha OCHOBE Yué€Ta OOLIMX HHTEPECOB M COIJIACOBAHUS
no3uruii (00CyxaeHusl, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBbD», KOOPIHHAIIUS
COBMECTHBIX JCHCTBHI, OINpeJeleHue KpPUTEPUEB IO OIEHKE KauecTBa
BBITIOJTHCHHOHN pa0bOTHI M IPYTHE).

PeryasiTuBHbIe YyHUBepCcaJbHbIEe YUeOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSITEIbHO OMNPEAENSITh UENU JEATeIbHOCTH, TUIAHUPOBATh,
OCYILECTBJISITH, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeATeNbHOCTD, BbIOUpaTh Hanbosee r3(hPeKTUBHBIE CIOCOOBI pPEIICHUsI YUYECOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUM NPU BBINOJHEHUHA 3aJaHUM C Y4YETOM
MOJIyYEHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yJibTaTa 3asiBICHHON I1IeJId, YMEHUE
MCII0Ib30BaTh U AaHATU3UPOBATh KOHTEKCTHI, IPe/JiaraeMbl€ B YCIIOBUH 3aJaHUN.

HPEJMETHBIE PE3YJIBTATDI

B coctaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00S3aTEIbHOIO
COJIEpKaHMsI, YCTAaHOBJIEHHOTO JaHHOM (QeaepasbHOM pabodeil mporpaMMonu,
BBIJICJISIIOT: OCBOEHHBIE OOYYarONIUMUCS HAy4YHbIE€ 3HAHUS, YMEHHS U CIIOCOOBI



NehcTBUM, crneuuduueckue s TOpeAMETHOM o0mactu  «XUMHS», BHUJbI
NEATeIbHOCTA MO0  TOJYYEHHUI0 HOBOTO  3HAHWS, €ro HHTEpIpeTaluy,
peoOpa3oBaHUIO U TPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xonIy oOydenus B 8 Kjacce mpeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM!

e PpACKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATHI. aTOM, MOJEKYIa,
XUMUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOMHAS W HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi 10151 XUMHYECKOT0 3JIEMEHTa B COSJMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTA4, OCHOBAHHUE, COJb, 3JIEKTPOOTPHUIIATEILHOCTh, CTENEHBb
OKHCIICHUSI, XUMHUYECKasl peakuus, KiacCUPUKAIUS peaKiuil: peakiuu
COCIMHEHUs, pEaKIUU Pa3JIOKEHUs, PpEaKIUU 3aMElICHUs, peaKuu
oOMeHa, 3K30- U PHJA0TEPMUUYECKUE PEaKINH, TeIIOoBOU 3(DPeKT peakiuu,
SAIpO aToMa, BJEKTPOHHBIM CJIOM aToma, aTOMHasi OpOuTalb, pPaaAUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS U HEMOJISIpHAs KOBAJIEHTHAsI CBSA3b,
WOHHAs CBs3b, MOH, KaTHUOH, aHUOH, PAacTBOpP, MaccoBas JOJs BEIIECTBA
(mpolieHTHAsT KOHIICHTPAIIMSI) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH U
MPUMEHSITH 3TU TOHSATHUS MPU OMMCAHUM BEILECTB U UX MPEBPAILCHUH;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY JJIsI COCTaBlIeHUS (popMyn
BEILIECTB U YPAaBHEHUN XUMHUUECKUX PEaKIIUil,

e OINpENENsATh BaJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHUCIEHUSI  SJIEMEHTOB B  OMHApHBIX  COEAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COEAUHEHUN MO
dbopMynaM, BUJ XHMHYECKOW CBs3M (KOBAJICHTHAs ¥ WOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX

e packpeiBaTh cMmbIcH Ilepumogmueckoro 3akona JI. W. Mengeneena:
JEMOHCTPUPOBATh MOHMMAHUE NEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT MX mojioxkeHusi B Ilepuoauyeckoii cucrteme,
3aKOHOB COXPAaHEHUsI MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUsl, 3aKOHAa ABOTaJIpo;

e OMNKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy llepuonuueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB. pa3iuyaTh TMOHATHUS «TJIaBHAs
noarpynma (A-rpymma)» u «nodounas noarpymnma (b-rpymma)», Mansie u
OoJbIlIMEe TEPUOMbl, COOTHOCUTH OO0O3HAYCHHUs, KOTOPhIE HMEIOTCA B
tabmune «lleprmonmyeckass cucremMa XuMHU4YecKux d3mementoB J[. WM.
MeHnneneeBa» ¢ 4YHCJIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XHUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij sapa, oOIee YUCIIO JICKTPOHOB
U pacIpeie/iCHUE UX 110 JICKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUUYECKUE SJIEMEHTHI, HEOPTaHUUECKUE BEIIECTBA,
XHUMHYECKHE peakiuu (10 YHCIy M COCTaBY YYACTBYIOIIUX B pPEaKIHH
BEIIECTB, MO TEIIIOBOMY 3 deKTy);

XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHYSCKHE CBOWCTBA BEIIECCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasl OMUCAHUE MPUMEPaMU MOJIEKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKAX PEAKIINIM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHHS XHWMHUYECKUX IMpEBpaAlEHUN B
Pa3TUYHBIX YCIOBUSX,

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJAPHYIO W MOJISPHYIO MAacChI
BEILIECTB, MAaCCOBYIO JOJIIO XUMHUYECKOTO »JJeMeHTa 1o ¢opmylie
COEIMHEHMS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTEH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIINH,

MPUMEHSTH OCHOBHBIC OIEPAIlUU MBICITUTEIIBHON JeATeILHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMAaTHU3alUI0, KiIacCU(UKAIUIO,
BBISIBJICHUE TPUYUHHO--CJICACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUS CBOWCTB
BEIIECTB W XUMHUYECKMX PEAKIUM, eCTeCTBEHHO-HAYyUYHbIE METO/bI
MO3HAHUS — HAOJIOJIEHHE, W3MEpPEHUEe, MOJCIHUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

cieioBaTh ~ NpaBWJiaM  [OJB30BaHUS  XMMHYECKOM  TOCYJIOM U
nabopaToOpHBIM O0OpYJIOBAaHMEM, a TakkKe IMpaBWiIaM OOpalIeHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMU TII0 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHYECKHUX ONBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3o00pa3HbIX BemecTB (BOAOpPOJa ¥ KHCIOpPOJa), IMPUTOTOBICHUIO
PacTBOPOB C OMNPEACIEHHON MacCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh W TPOBOAWTH  XUMHYECKHE  IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(makmyc, heHONPTATICHH, METUIIOPAHIK U IPYTHE).

K xon1y oOydenus B 9 Kjacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM!

pPacKpbhIBaTb CMBICI OCHOBHBIX XUMHYECKUX NOHATHH. XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTWuOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPULATENBHOCTD, CTEIEHb
OKHCIICHHUSI, XUMUYECKasi peaKius, XuMU4YecKasi CBA3b, TEIIOBOU 3 deKT
peakiuu, MOJb, MOJISIpHBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAs JUCCOLMALINSA, PEAKUUU HOHHOI'O
oOMeHa, KaTaliu3aTrop, XHMHUYECKOE paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCIIUTENh,  BOCCTAHOBUTEIb,  OKHCIEHWE UM  BOCCTaHOBIICHHE,
aJyIoTponus, aM()OTEPHOCTh, XMMHUYECKasi CBSA3b (KOBaJICHTHAs, MOHHAas,
METaJJTNYeCKast), KPUCTAJUTMUECKass periérka, KOpPpO3Us METalIoB,
CIUIaBbl, CKOPOCTh XHMHUYECKOM pEaKlUuH, MPEAeIbHO IOIyCTUMAs
koHueHTpanus [1JIK Bemectsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX IOHATUUA U
MPUMEHSATH 3TU MTOHATHUS MPHU OMMCAHUM BEIIECTB U UX NPEBPALLCHUIA;
UCIIOIb30BaTh XHMMHMUYECKYI0 CHUMBOJIUKY [JIi COCTaBi€HUS (HOpMy
BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIIUY;

ONPEAEHATh BAJICHTHOCTh U CTEIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCOUHEHUSAX PAa3JIMYHOTO COCTaBa, MPHUHAIJIEKHOCTh BEHIECTB K
ONpeNeNIEHHOMY KJIacCy COEAMHEHUW 1Mo QopMysiaM, BUJ XHUMUYECKOU
cBsi3u (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYCCKHX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOW (popMyre, XxapakTtep cpeibl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COEAWHECHUH, THI KPUCTAIIINYECKOU
PELIETKN KOHKPETHOI' O BEILIECTBA,;

packpeiBaTh cMbICH [lepuommueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMMAaHHUE. OIHCHIBATh W XAPAKTEPHU30BATH
tabnuuynyto Gopmy Ilepuoandeckoit CUCTEMBbl XUMHYECKUX HJIEMEHTOB!
pa3nuuaTh TOHATHS «rjaBHas mnoarpymmna (A-rpymnma)» W «moOodHast
noarpynma (b-rpymma)», Majgsle W OOJIBIINE TEPUOJbI, COOTHOCHUTH
0003HAaYCHMS, KOTOPhbIE MMEIOTCS B MEPUOJAMYECKOM TaOmuIe, C
YUCIIOBBIMM  XapaKTEPUCTHUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKHX
2JIEMEHTOB (COCTaB W 3apsj sAapa, OOIIee YHCIO JJICKTPOHOB U
pacrpejielieHie WX 10 DJIGKTPOHHBIM  CIIOSIM), OOBSCHATH  OOIIHe
3aKOHOMEPHOCTHA B M3MEHECHUHU CBOMCTB 3JIEMEHTOB U UX COCIWHEHUN B
npeaenax MajiblX IMEPUOJOB U TJIABHBIX MOArPYHI C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUUYECKUE SJIEMEHTHI, HEOPTaHUUECKUE BEIIECTBA,
XHUMHYECKHE peakiuu (10 YUCIy M COCTaBY YYACTBYIOIIUX B pPEaKIHH
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO U3MEHEHHUIO CTEMEHEW OKHUCICHUs
XHUMHYECKUX JICMCHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIHME W CHEIU(PUUCSCKHE XHUMHUCCKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPXKAAs OIMMUCAHUE
MpUMEPAMUA MOJIEKYJIAPHBIX MW HOHHBIX YPAaBHEHUUW COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKInii;

COCTaBJISITh  YPABHEHHSI AJICKTPOJIUTHYECKOM JIUCCOIMALIMM  KHUCIIOT,
HIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHHUS PEAKIIUA MOHHOTO



oOMeHa, ypaBHEHMsS peaklHii, TOATBEPKAAIOUUX CYIIECTBOBAHUE
T€HETUYECKON CBSI3U MEXK/y BEIIECTBAMU PA3IUUYHBIX KJIACCOB,
pPacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIH
MOCPEJICTBOM COCTABJICHHUS JEKTPOHHOTO OajlaHCca dTUX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TMPOTEKAHUS XUMHYECKMX TMPEBpAIEHUH B pPa3IWYHBIX
YCIOBUSIX,

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHUYECKOTO »JJeMeHTa 1o ¢opmylie
COEIMHEHMS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIIni,

coOMoaTh  MpaBuia  MOJB30BaHUS  XUMUYECKOM  moOcyAod U
nabopaTopHbIM  OOOPYJIOBAaHMEM, a TakXke IpaBuiia oOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIHUSMU TO BBIIOJHEHUIO
1a00paTOPHBIX XUMHYECKHUX ONBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3000pa3HBIX BEMIECTB (aMMHaKa U yTICKHUCIIOTO Ta3a);

MPOBOJIWTh  PEAKIHMH, TMOATBEPXKIAIOINIME  KAYeCTBEHHBIA  COCTaB
Pa3IMYHBIX BEIIECTB. PACIO3HABATh OMBITHBIM MyTEM XJIOpUJ-, OpOMUJ-,
uoaua-, kKapoObonat-, docdar-, cuimkar-, cyiabhar-, TUIPOKCUI-UOHBHI,
KaTUOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIE OIEpPAIIMU MBICIUTEIBHON AEATEIHPHOCTH — aHanu3
W CHHTE3, CpaBHEHHE, O000O0IIeHHe, CHUCTeMaTHU3allUui0, BBISBICHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3ed — JJIi U3YyYEHHUS CBOWCTB BEILECTB U
XUMUYECKUX pEaKiuii, eCTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHUS —
HAOJIOZICHHE, U3MEpPEHHEe, MOJCIMPOBAaHUE, SKCICPUMEHT (peajabHbId U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KonunyectBo yacos
No HaumeHoBaHue pa3jie/ioB u daexkTpoHHbIe (MG pPOBHIE)
KonTpoabHbie IMpakTHueckne
n/m TeM MPOrpaMMblI Bcero oOpa3oBaTebHBIE pecypchl
padoThI padoThI
Pasnea 1. IlepBoHayanbHbIe XMMHYECKHE TOHATHSA
Xumus — BakHas 001aCTh

11 €CTEeCTBO3HAHUS U 5 9 bubmuoreka [JOK

' MPAKTHYECKOMN JIESTEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BeittecTBa 1 XUMHUYECKHE 15 1 Bbubnuoreka [JOK

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

Htoro no pazneny 20

Pa3gen 2. BaxkHeiiliue npeacTaBUTe 1M HEOPraHUYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonsarue 6 bubmumorexa [IOK

' 00 okcHmax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsitue o kucinorax 8 1 Bbu6muoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Boma. PactBopsr. [lonsitue 06 5 1 1 Bbu6mmoreka [JOK

' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 1 1 1 bubnmoreka [JOK

' HEOPraHMYECKUX COEAMHEHUI https://m.edsoo.ru/7f41837c

Htoro no pazneny 30

Pa3nen 3. llepuoguyeckuii 3axoH u llepunoauyeckas cucreMa xumuueckux 3jeMmenToB /1. U. MenaeneeBa. CTpoeHne aToMOB.
XuMmunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
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[Tepuonnueckuii 3aKOH 1
[Iepuonnueckas cucrema

Bbu6mmoreka [JOK

Nl 7
3 XUMUYECKUX 3yiemeHToB 1. N. https://m.edso0.ru/7f41837c
Mennene-esa. CTpoeHue aroma
X €CKasl CBSI3b.
32 O:an g ]iﬁ > 8 bubmuoreka [JOK
' HCTHTCIIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIbHBIE PEAKIIUU
Bbu6muoreka [JOK
Hroro no paszery 1 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10O 68

I[TPOTPAMME
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbie
Ne n/m P Kontpoabubie | IlpakTnueckue (ncpp )
NPOrpaMMblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchl
Pa3znen 1. BemecTBO M XUMHYECKHE PeaKIIUA
[ToBTOpeHue 1 yriryOieHNe 3HaHU bu6mmoreka [IOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmoreka [[OK
' peaKIuii https://m.eds00.ru/7f41a636
DNEKTPOIUTHYECKAS AUCCOLHALIMSL. bu6mmoreka [IOK
1.3 8 1 1
XHUMHYECKUE PEAKLUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasaen 2. HemeTa/li1bl M MX CO€AHMHEHUA
51 OO1m1as xapakTepUCTHKA XUMHUYECKUX 4 1 bu6mmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1m1as xapakTepUCTHKA XUMHUUECKUX
2.2 anemeHToB VIA-Tpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' pymisL. &p https://m.edsoo.ru/7f41a636
COCMHEHUS
OO1m1as xapakTepUCTHKA XUMHUUECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [JOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCMHEHUS
OO1m1as xapaKTepUCTHKA XUMHUUECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 bubmmorexa [JOK
' . py ' pos https://m.edso00.ru/7f41a636
KPEeMHUI U X COCTUHEHHS
Hroro no pazneny 25
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Paszgen 3. MeTa/uIbl U UX COeIUHEHUS

. bubmuoreka [JOK
3.1 Obmue croicTa MeTaiIoB 4 https://m.edso0o.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxueiimmme MeTamibl U ©X COCTUHEHUS 16 https://m.edso0.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus U oKpyxkamas cpeaa
41 B a 3 bubmuoreka [JOK
: €IIeCTBa U MaTepUaNbl B )KH3HHU YEJIOBE https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bubmuoreka [JOK
C3CPBHOC BpEMA https://m.eds00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIs1 YYEHUKA

METOANUYECKUE MATEPHUAJIbI 1JIs1 YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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