MHUHUCTEPCTBO IIPOCBEIMEHUSA POCCUMCKOM ®EJEPAIIAN
MHUHUCTEPCTBO OBPA30BAHNS 1 HAYKH IIEPMCKOI'O KPASI
VIIPABJIEHUE OBPA30BAHUS AJIMAHHCTPAIIIN YAKOBCKOI'O
I'OPOJACKOI'O OKPYT'A
MBOY COII Ne 1

PACCMOTPEHO ol

nencoserom MBOY COIII Wﬁsfg%’ﬁmoy COIII Ne 1
Ne 1 ‘f’,r “¥ Porosumxos A.B.
npotoxoa Ne 9 ot «30» 08 lﬁ?ﬁ4 ot «30» 08 2023 T.
2023 1. ‘*““

PABOYAS ITPOI'PAMMA
(ID 3656334)

y4eOHoro npeamera «Xumus. bazoBblii ypoBeHb»

i oOyuaromumxcs 8 — 9 kinaccos

r. Yaiikosckmnii 2023



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHus
COCTaBJ€HA HA OCHOBE TpeOOBaHWUU K pe3yJbTaTaM OCBOEHHS OCHOBHOMU
00pa3zoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO O0IIIero o0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (eaepanbHONW paboueil MPOrpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIUY MPENoaBaHusl y4eOHOro npeamera « XuMus»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T MpeACTaBICHUE O IENAX, OOIIeil cTpareruu
oOy4yeHUs, BOCHUTAHUSI W Pa3BUTUS OOYyYAIOIIUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE MPEIMETHOE coAepKaHue,
IpeayCMaTpUBACT PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
pazielaM W TeMaM TMPOrpaMMbl MO XUMHH, OMNpPEACISIET KOJIMYECTBEHHbIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepIKaHuUsI, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ U3YYEHUS] XUMHUU €  YIETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4YaromIuxcsi, ONpeACsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTEIbHOM
IporpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3y4YeHUs MpeAMeETa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs IO OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE XUMHH CIYXHUT OCHOBOWM [l (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poiib UrparoT (GopMUPYEMbIE XUMHEH MPEACTABICHUS O B3aMMOIPEBPANICHUSX
HHEPrurd M 00 SBOJIONUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUs Tiao0anbHBIX
npoOJjieM yCTOMYMBOTO PA3BUTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBON M 9KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTEM IS  CaMOpPa3BUTHUS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUYECKUX CIIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB HX CAMOCTOSITEIHHOW  y4eOHOW  JEeSTEIBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENOBATEIbCKUX YMEHUM, HEOOXOJWMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B MPO(HECCUOHATHHON e TEIHHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKIaJblBaeT OCHOBBI
LETIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUM €CTECTBEHHO-HAYUYHON IPAMOTHOCTH 00 YyYaIOIIUXCS;



crocoOcTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3zoBaHue 00y4arOIIUXCS.

JlanHble HampaBieHUs B OOYYEHMHM XHMHHM OOECNEeYMBAIOTCS CHEIU(pUKON
COJepKaHMsl ~ y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCS  MeJarormuyecKu
aJanTUPOBAHHBIM OTpakeHHWEeM 0a30BOM HAYKM XMMHUH Ha ONpPENeNEHHOM dTare e
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsl OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOUIMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX MOHITUNW XUMHUHU, OCHOB
HEOPraHMYeCKOM XHUMHHM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMUHU.

Crpyktypa coaepkaHusi MpOorpamMMbl M0 XUMHHU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOro mojaxona k e€ usyueHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMHUYECKOM DJIEMEHTE U BEILIECTBE M CUCTEMBI MOHATHI O XUMHUUECKOMN
peakiuu. OO0e O5TU CHUCTEMBI CTPYKTYPHO OpraHWU30BaHbI 10 TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akoHa /. 1. MeHaeneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TMpeAcTaBieHUl 00 AIIEKTPOIUTHYECKOW IHCCOIMAIMKM BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HA OCHOBE JMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JPYromMy, BBINONHAS (GYHKIUH OOBACHEHHS W MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MOJYyYECHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABISAIOLICH HAyYHOM KapTUHBI MUpPA B JIOTHUKE
e€ CHUCTEeMHON NpPUPOJbI, IEHHOCTHOIO OTHOUIEHHWS K HAayYHOMY 3HAaHUIO H
MeToJaM TMO3HaHUsS B Hayke. M3yueHune XUMUU NPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee HM3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaroImMid MHUDPY,
«buonorus. 5-7 knacce» u «du3nka. 7 Kiacey.

[Ipy wW3yYeHWHM XUMHHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOrO €CTECTBO3HAHUS, MPAKTUYECKON
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpBI.
3amaya y4eOHOTO mMpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX TOT0KEHUH,
JOCTYMHBIX 0000IEHUI MUPOBO33PEHUECKOTO XapaKTepa, A3blka HayKH, B



OpuoOOIIEHUH K HAyYHBIM METOJaM TIO3HAHUS TMPU HW3YYCHHH BEIIECTB H
XUMHAYECKUX peakuuid, B GOPMHUPOBAHUH M PA3BUTUHU MO3HABATEIbHBIX YMEHHHA U
UX TIPUMEHEHWU B Yy4eOHO-TO3HABATEIBHOH M y4eOHO-HCCIEA0BATEIHCKOM
AESITENPHOCTH, OCBOCHHMM TIPaBUJ O€30MacHOro OOpaiieHus ¢ BEIIeCTBAMU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHMU XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs Ba)KHOE
3Ha4YeHHE MPUOOPETH TaKUe LEJH, KaK:

— (QopMupoBaHHE WHTEIUICKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOW K
camM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KHU3HHU;

— HalpaBJIICHHOCTh OOYyYeHHS Ha CHCTEMaTH4ecKoe MpuoOIIeHUe
O0yJaromMXxcs K CaMOCTOSITEIHHON IM03HABATEIBHON [EATEITHHOCTH, HAyYHBIM
METOoZaM TIO3HAaHUA, (POPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yCcIOBUM, CIOCOOCTBYIOIINX MPUOOPETEHHIO 00yYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW JEATEeTHPHOCTH, TMO3HAHUS W CAMOIO3HAHWS, KIFOUEBBIX
HaBBIKOB (KIJIFOUEBBIX KOMIIETEHIIMI), WMEIONIUX YHUBEPCAIbHOE 3HAUCHHUE MJIs
pa3IMYHBIX BUIOB JESTEIHHOCTH;

— (dopmupoBanue oOmEH (QYHKIMOHATIBHOW H  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHUM OOBICHATH M OLEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE NPHU H3yUYECHUU
XUMHH, TPUMEHATh WX MPU PEIICeHUH Npo0JeM B TOBCEIHEBHOM >XU3HU W
TPYJOBOM J1€ATETbHOCTH;

— ¢opMmupoBaHHE Yy OOYYAIOIIMXCA TyMAaHUCTHYECKUX OTHOIICHH,
NOHUMAHHUS [EHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH SKOJOTUYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JMESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIICH MPUPOTHOMN CPEIIbI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOEHHUS OOIICYETIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(UIIS M HAMpaBIEHHOCTU AaJIbHEHIIETo
o0yJeHHUS.

OOmiee uYucIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kitacce — 68 vacos (2
yaca B He/lel0), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).



COAEPXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYanbHbIE XMMUYECKHE MOHITHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. DuU3NYECKHE CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTOMax Mo3HaHMWS B XMMHUU. UMCThIE BEHIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE JJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumuueckass ¢dopmysia. BajgeHTHOCTh aTOMOB XHMHYECKUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsE AaTOMHas Macca.
OtHocuTeNbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisi XMMAYECKOI0 3JIEMEHTA B
COEJIMHECHUMU.

KomnnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacu€tel 1o Qopmynam
XUMUYECKUX COSTUHCHUM.

du3nuecKne U XUMHUUYECKHE SBJICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHus. Kiaccudukaius
XUMHYECKUX PEaKIMi (COeTMHEHMS, Pa3JIOKEeHHs, 3aMeIleHusI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYI0H, MpaBuiaMu paboThl B JabOpaToOpuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYIOBAHUEM, U3YUYEHHE U OMHCAHUE
bU3MYECKUX CBOMCTB OOpaslloB HEOPraHWYECKUX BEIISCTB, HAOJIOJICHHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KUCJIOTOM) sIBICHUN, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peakuui (pas3iioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJEHCTBUE Kele3a ¢ pacTBopoM conu Menu (11),
W3y4deHHE CIOCOOOB pas3JeieHHsl CMeced: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMS, XpoMaTorpadusi, IpoBeIeHNE OYNCTKU MMOBAPEHHOM
coilv, HaOJIOJEHWE U  ONHCAHWE  PE3yJbTaTOB  TMPOBEJEHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(1IrapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBUTEe M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — sneMeHT U mpoctoe
BemiecTBo. HaxoxkaeHue Kuciiopoia B MOpUpoAe, (PU3HUECKHE U XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl



MOJIy4YeHUsT KHUCIIOpoJa B JlabopaTopud U TpombiinieHHOCTH. Kpyrosopot
KHcJIopoaa B mpupojie. O30H — alyIoTponHas MOIU(PUKAIMS KUCIOPOaa.

TeroBolt >P(GeKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pPEaKUUU. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/1yXa, YCWJICHHE TapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOs.

Bomopon — »memeHT M mpoctoe BemecTBO. Haxoxnenue Bomopona B
npupojsie, (Quznueckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

Momnsipabiil 005EM ra30B. PacuéThl Mo XUMUYECKUM YPaBHEHUSIM.

Odusznyeckue CcBOWcTBa BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHbIE PAaCTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranmdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTepHBIE) U
HecosneoOpasyromue. HomeHnknatypa okcuaoB. Dusnyeckue W XUMUUYECKHUE
cBOMCTBa OKCUJIOB. [loyueHne okcuaos.

OcHoBanusi. Knaccudukanmss ocHoBaHMM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. PU3MYECKHE W XHUMHUYECKHE CBOWCTBA
ocHoBaHui. [losrydeHne OCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnor. @usndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Pan akruBHoctn MmeramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosieil. @uzndeckrue U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue coieit.

I'eneTnyeckas cBA3b MEXKIY KJIacCaMH HEOPTraHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEIECICHNUE COAECPKAHUS KUCIOPOAAa B BO3JyXE, IOJIYyUYCHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HaOIo/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C 0Opa3llaMHd OKCHJIOB U
OMMCaHWE HUX CBOWCTB, MOJydeHUE, COOUpaHUE, pPAcClO3HABAaHUE W H3yUYCHHE
CBOWCTB BOAOpoJia (TopeHue), B3aumozeicTBue Bojoposaa ¢ okcuaoMm meau (II)
(BO3MOXKHO HCIIOJIP30BAaHUE BUCOMATEPHAJIOB), HAOMIOACHUE OOPA3I[OB BEIICCTB
KOJIM4YecTBOM 1 MOJIb, HCCIIEIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMOJECHCTBHE BOJBI C METAJUIaMHU
(HaTpuem M KajblueM) (BO3MOYKHO HCIOJb30BAaHUE BHUACOMATEPHUAIIOB),



UCClieIOBaHUE O00pa3lOB HEOPTraHWYECKUX BEIIECTB PA3JIMUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOYEH,
u3ydeHue B3amMmojnericTBus okcuaa Mmead (1) ¢ pacTBopoM CepHOM KHCIOTHI,
KUCJIOT C MeETAJUIaMH, pPEaKkUuid HEUTpalu3aluy, IOJYYEHUE HEepPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHE OJHOTO METalla APYTUM K3 PACTBOpaA COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/a4 10 Teme «BaxkHelmmne Kiacchl HEOPTraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepumoauyeckass cucreMa XHUMHYECKHUX
ieMenToB JI. W. MengeneeBa. CtpoeHne aroMoB. XHMHYECKas CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KiIacCU(PUKAIIMM XUMHYECKUX dJeMeHToB. [loHsTHe o
IPYINax CXOJHBIX D3JIEMEHTOB (IIEJIOYHbIE U IICJIOYHO3EMENIbHBIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KoporkonepuogHass W JUIMHHONEPUOJHAs dbopmbl
[Tepunonnueckoit cucrembl xumuueckux diemMeHToB . . Menaeneesa. [leproasl
u rpynmbl. OU3NYECKUil CMBICT TMOPSAKOBOrO HOMEpPA, HOMEPOB INEepuoja U
IPYIIIBI JIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 00o0Jlouek atoMoB mepBbiXx 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuonnueckoit cucremnl JI. M. MengeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA 110 ero nosioxeHuro B [lepuonnueckoit cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHMSl pajJuyca aTOMOB XHMHUYECKHUX JIIEMEHTOB,
METAUINYECKUX U HEMETAINIMYECKUX CBOMCTB 10 TPYIIaM U EPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [leprnoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W mnpaktuku. J[. WM. MengeneeB — yd€HbId U
rpaXkJaHUH.

Xumuueckass cBs3b. KoBalieHTHass (HOJpHAasT M HENOJSpHAas) CBS3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKUX 3J1€MEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUU.
IIporiecchbl OKucCaEHUs U BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BENIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHIA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJI0YEH, IMPOBEJCHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS).

Mexcnpeomemunle cea3u



Peanuzanus MexXnpeIMETHBIX CBs3€M MpU HM3ydYeHUM XUMUU B 8 Kjacce
OCYIIECTBIISIETCS. 4e€pe3 HUCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK U TOHATUM, SBJISIOMIMNXCS CUCTEMHBIMU U OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TMOHSTHUS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJU3, CHHTE3, Kilaccuukamus, MNEPUOJUYHOCTh, HAOJIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepus, aToMm, OHJIEKTPOH, MOPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIbl, PAJAMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKHUI 3apsij, BEUIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKHUE BEIUYMHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COMHIIE.

buonorus: ¢orocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MHUHEpabl, TOpPHbIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYeCKAsi peaKkuusi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB 1.
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUusi H UX
COCIMHEHUI B COOTBETCTBUM C TMOJOXXEHUEM 3JeMEHTOB B Ilepmoanueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3U. THUMBI KpPHCTAJUNIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEIECTB, OTHOCAIIMXCA K PAa3JIMUYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuid Mo pa3IudHbIM MpU3HaKaM (10 YUCITy
M COCTaBy YyYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIIoBOMY 3ddekrty, 1o
M3MEHEHUIO CTETICHEH OKUCICHHSI XMMHUYECKHX HJIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsiTue o ckopoct xuMuueckoil peakuuu. [loHsiTHe 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. llonstue o xkarammse. [loHsTHE O XMMHYECKOM paBHOBECHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XWMHMYECKOM PEaKUUH U TMOJOKEHUE XUMHYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBICHUE YPABHEHUN



OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX  PEAKUUMA C  HCHOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUMALNN. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUIAMH
xumuyeckoi cBsizu. Crenenp aucconuanuu. CUIbHbIE U ClIa0ble AIEKTPOJIUTHI.

Peakiiuu nonHoro ooMeHa. YciioBusl MpOTEKaHUsI Peakluii HIOHHOTO 0OMeEHa,
IIOJIHBIE M COKpalI€HHbIE HWOHHBIE ypaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBaHMA M COJEH B CBET€ NPEACTABICHUNA OO0  BIIEKTPOIMTHUECKOU
nucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHsITHE O THIpOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAUIOB W HEMeTa/uioB (TpaduTa M anMasa), CIO0XKHBIX BEIIECTB
(x7mopuia HATpUsl), UCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU pPEaKIUu
OT BO3JEUCTBHUS PaA3IUYHBIX (DAKTOPOB, HKCCIECIOBAHUE AJICKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca AUCCOLUAIMU KHUCJIOT, WIEJI04Ye U Ccojei
(BO3MOXKHO  WCIOJIb30BaHHE  BHUJEO MaTEpPHalOB), IMPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TNPU3HAKK ~ TMPOTEKAHUS  peakluii  HOHHOrO  OOMEHa
(oOpazoBaHue ocanaka, BbIACICHHE Tas3a, OOpa3oBaHUE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUM
(ropeHue, peakiMy pasioKEeHHs, COCIMHEHHU), Paclo3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOINBIO KAUECTBEHHBIX PpEAaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTa/ibl 1 MX COCAMHECHUSA

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHMYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3auMoneiicTBUE € METaJUIaMH, HEMETaJUIaMHy, IIeJo4aMu). XJIOPOBOAOPO.
CongHasi KHCIIOTa, XMMHUYECKUE CBOMCTBa, IMOJydyeHUE, NnpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4esoBeKa. BaxHeWmine XJIopuabsl U UX
HaXO0XICHHUE B PUPOLE.

O6miast xapakrtepuctuka snemMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTtpoeHne u (Pu3NUecKre CBONCTBA
MPOCTHIX BEHIECTB — KUCIOPOAa U Cephbl. AJIIOTPOITHBIE MOIU(DHUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOIOPO, CTpoeHHE, (U3HUECKHE U
XUMUYeckre cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENN KUCIOTHBIX OKCHUOB.
Cepnass xucnora, (U3MYECKHE © XUMHUYECKHE CBOWCTBa (00mue  Kak
MPEACTaBUTENSI KJjacca KHUCIOT u crnenuduueckne). XUMUYECKHE PEaKInH,
JeXalme B OCHOBE IMPOMBIILUICEHHOTO CIOco0a MOJY4YeHUS CEPHOW KHUCIOTHI.
[Ipumenenune cepHoit KUCIOThL. CONM CEPHOM KUCIIOThI, KAUYECTBEHHAsI PEaKLUs Ha



cynbdar-uoH. Haxoxnenue ceppl U €€ coelMHEHUM B mOpupoje. XUMUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpelbl COCAUHEHUSIMHU Cepbl (KUCIOTHBIC IO,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUS. A30T, PacHpOCTpPaHEHHUE B MPHUPO/E,
dbu3nUeckue U XuMU4Yeckre cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MoJiyueHue u mpumeHenne. Coau aMMOHUs,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KUCJIOTa, €€ MoiydyeHue, (Pu3nueckue M XUMHUYECKUE
cBoiicTBa (0OlIME Kak TMPEACTAaBUTENs Kjacca KHCIOT U creuuduyueckue).
Ucnonw3oBanne HUTPATOB W COJIGM aMMOHHS B KadyeCTBE MHUHEPAJIBbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKaIolel Cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HEHUE BO3[yXa, NOuBbl W BoA0EMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GUMIECKHME U XUMUUYECKHE CBOWCTRA.
Oxkcun docdopa (V) u pochopHas kucinota, GU3NIECKHE U XUMUIECKUE CBOMCTBA,
nonydenue. Mcnonbs3zoBanue pocharoB B kauecTBe MUHEPATBHBIX yIOOPEHUI.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Moau(UKALMK, PACHpPOCTpPaHEHHE B TpPHUPOAE, (PUINYECKHME U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCUAbl yriepoja, ux
¢uznueckre M XMMHUYECKHE CBOMCTBa, JEWCTBHE Ha JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYECKHe MpOOJIEeMBbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumnore3a r100aJbHOTO TMOTEIJICHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCI0Ta U €€ coiu, X GU3NIECKUEe M XMMHUYECKUE CBOMCTBA,
nojiyueHue u mnpuMeHenwe. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIWIIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTMHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJ, MIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHl WX mepepaboTku (OCH3WH), UX pPOJIb B OBITY W MPOMBIIICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: XKUpaX, O€JIKax, yrieBojax — U Ux
poiii B KM3HM 4eloBeKa. MarepuaibHOe €IUHCTBO OPraHUYeCKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, TMONy4YeHUE U
npuMmenenne. CoeauHeHus KpemHHUsi B mpupoae. OOmue mnpeacTaBieHUus 00
okcune kpemuus (IV) m kpemHueBoi kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeillre CTpoUTeNbHbIE MaTepHalbl: KepaMHUKa,



CTEKJIO, LIEMEHT, 0eToH, xkene300eToH. [Ipobiembl 0€30MacHOTO HCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TPOTEKaHMs, OMBITHL, OTpa)xarlmue (GU3NYECKUe U XUMHYECKHE CBOMCTBA
raJjjoreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXXHO  KCIOJIb30BaHHE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCIOTHI, M3YYCHHUE XUMHUYECKUX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakiuu Ha cyiabdar-
MOH W HaOJIOJIeHHE TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJB30BAHHE
BUJIEOMATEpUajIoB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHWE W HW3YYCHHUE CBOWCTB aMMHaka, IPOBEJICHUE
KaueCTBEHHBIX PeaKlMii Ha MOH aMMOHUS U (ocdaT-nOH U U3ydEeHHE MPU3HAKOB
UX TIPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, Trpadura, dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOras3a, MoJydeHue, coOMpaHue, paclo3HaBaHUE U H3yUEHHE
CBOICTB YIJIEKHCIIOTO ra3a, MPOBEJEHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3az1a4 o treMe «BakHelnime HeMeTaJuIbl U UX COSTUHEHUS.

MeTaJsibl 1 X COCAMHECHUSA

OO6mast XxapakTEepUCTHKAa XUMHYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHus B llepuognueckorn cucreme xumuueckux anemMeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHEe MeTaioB. MeTamindeckas CBSI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHUH MeTaioB. OU3NYECKre W XUMUYECKHUE CBOWMCTBA MeTaiioB. O0mue
crocoObl TonyyeHus MeTawioB. [loHsATHE O KOPpO3UM METAaNIOB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajlb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX TPUMEHEHHUE B OBITY W MMPOMBIIIJICHHOCTH.

[Ileounble MeTauIbl: NONOXKEHUE B llepuognyeckoil cucrteme XMMHUYECKHX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJIEHUE B IPUPOJE.
dusnueckue U XUMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIBI U



TUAPOKCHUABI HATpusd M Kanus. lIpuMeHeHuWe WIeNOYHBIX METAVIOB WU HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MAarHMM MW KajJdblMK: MOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaxX0XJAeHUE B npupoae. PU3nueckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmme coequHEHUS Kaiablusi (OKCUZ, THAPOKCHI, COJIH).
XKécTtkocTh BOABI U CIIOCOOBI €€ YCTpAHEHHUSI.

ANOMUHMI: TIOJIO)KEeHUE B [leproanueckoi CUCTEME XUMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aTroma, HaxoxaeHue B Inpupone. dusznueckue u
XUMUYECKHE CBOMCTBA alfOMUHMSI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cuctemMe XMMHUYECKUX JIEMEHTOB /l.
. MenneneeBa, CTpOCHHE aTroMa, HaxoXAeHUE B mnpupoje. Puzndyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCuanl, THAPOKCU B U conu xkenesa (II) u sxxenesa
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0pasllaMd METAUIOB M CIUIaBOB, WX (PU3HUYECCKUMHU
CBOMCTBaMH, U3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UHU  METAJIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEHUCTBHUS OKCHIA
KaJIbLIUSI M HATpUsl C BOJOM (BO3MOYKHO HCIIOJB30BaHUE BHUAEOMATEPHAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJIbI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOXHO  HCIIOJIb30BaHHWE  BUACOMATEpPUAJIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa WMOHBI: MarHus, KaJbLUs, aJOMUHHUS, LUHKA, XKeje3a
(1) u xenesa (II1), meau (II), HaOIrOAEHME U OMUCAHHE MPOIECCOB OKPAIIMBAHUS
IUIJAaMEHW MOHAMHU HATpUs, Kalud U Kaiablus (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIEeIOBaHNE aM(pOTEPHBIX CBOWCTB THIIPOKCUAA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a1a4 110 Teme «BaxxHenmue
METAJUIbI U UX COCUHECHUS.

XuMHS U OKpPY:KaKIIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YeJioBeKa. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakuuii B ObiTy. [lepBas momomp mpu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpYKarouled cpeanl (mpenesibHasi JOMyCTUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumun B penieHun 3KoJI0rM4ecKuX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pa3lloB MaTepUaoOB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammsi MeXNpeaMETHBIX CBS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIB30BAaHWE KaK OOIMX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHSA: HAyYHBIH (DakT, ruUmoTes3a, 3akKoH,
TEOpHWs, aHalu3, CHHTE3, KiIacCUPUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBINA
3¢ PeKT, TeXHOJIOTUS, MaTepUAIIBI.

dusnka: marepus, aroMm, O3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIH]I,
U30TOIBI, PaJAMOAKTUBHOCTb, MOJICKYJA, DJIEKTPUUYCCKUN 3apsj, POBOIHUKH,
MOJIYTIPOBOJAHUKH, JUDJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAITHYCCKASI
peméTka, CIUiaBbl, (U3MUYECKHE BEIMYMHBI, CIMHUIIBI U3MEPEHUS, KOCMUYECCKOES
IPOCTPAHCTBO, TJIaHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocuHTes, apIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MaKPOAJIEMECHTHI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE TMOPOIbI,
MOJIC3HBIC MCKOIIaeMbIE, TOIIJIUBO, BOJIHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B Xo0Ji¢ OOy4eHMS XMMHUHU B €IUHCTBE Yy4eOHOU u
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU W JyXOBHO-HPaBCTBCHHBIMU ILIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATTU3AIMN 00YUYaIOIINXCS.

JIM4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
paclIMpeHue OnbITa JEATEIbHOCTA Ha €€ OCHOBE, B TOM UHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMS

LEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACJIECAMIO, TOHMMAaHUS 3HAYCHUS XUMHUYECKONM HAyKH B KU3HU
COBPEMEHHOT'0 O0O0IIEeCTBa, CMOCOOHOCTH BIANETh JAOCTOBEPHOW HHGOpMAaIHMEl o
NEPEIOBbIX JOCTMIKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M IMpaBUJaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEIbCKOM, TBOPYECKOM W ApPYruxX  BUAAX
JESTENBbHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JEATEIBHOCTH TpHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW y4eOHOW NESITeNIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TOBEACHUWE M TMIOCTYIIKM CBOMX TOBAapHILEH ¢ TO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUN IOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKM M COCTABIIAIOLINE
OCHOBY JIJIsI TTIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBSI35X 4YEJIOBEKa C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUHM B MMO3HAHUM ITUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUW 10
XAMHH, HEOOXOTUMBIE I OOBSICHEHUS HAOIIOMAeMBIX TPOIECCOB U SBIICHUN,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ Y4E€OHBIMU TEKCTAMH, CIPABOYHOU



JUTEPATypPOr, JOCTYMHBIMA TEXHHUYECKHUMH CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO M TIO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €aMOOOpa30OBaHMIO, TMPOCKTHOM W  HMCCIIEIOBATEIBCKOU
JESATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOYYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBCHHOIO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 JKW3HH, OCO3HAHUEC IOCJICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJISI, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJNIIOZICHUST TpaBwil O€30MacHOCTH TpU  OOpalieHuu ¢
XUMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

UHTEPEC K MPAKTHUYSCKOMY M3yUYEHHUIO IPOdECCHii U Tpya pa3IndyHOro Poja,
yBOXCHUEC K TPyAYy W pe3yibTaTaM TPYIOBOW JESATEILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TPUMEHEHUsS TMPEAMETHBIX 3HAHMA 110 XHMHH, OCO3HAHHBIM BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJTODKCHHS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodecCHOHANIBHON AESITEIbHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalTUPOBATHCS B MPOPECCHOHAIBHOM CpelIe;

6) 3KOJI0rM4eCKOro BOCIUTAHMS:

HKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS, TOHMMAaHHE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nueckoMy M TICUXHUYECKOMY 370pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MACHOTO MOBEACHUS TP padOTEe C BEIIECTBAMM, a TAK)KE B CUTYAIUsX,
YTPOKAIOIINX 3IOPOBBIO U )KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUHU XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOAHON CPENOH, ISl IMOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPhI, OCO3HAaHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HUX pEelIeHUs MOCPEICTBOM METOJIOB XUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMeTHBIX pE3YyIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, TeOopus,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMpPEAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAHWI M3 3THX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O IETOCTHON



Hay4YHOUW KapTHHE MUpPA, U YHHBEpCaJIbHbIC yueOHbIE JeCTBUS (IO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, PETYISITUBHBIE), KOTOpPbIE OO0OecrneynBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHHMIO M OCYIIECTBIEHUIO Y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBblie JiloruyecKkue JeMcTBUA:

YMEHHUS HCIOIB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATHh CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), WCIOIL30BaTh
MOHSITHUS JJIs1 O0OBSICHEHHS OTJIENbHBIX (DAKTOB U SIBIICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XMMHUYECKHUX BEIIECTB U XUMUYECKUX PEaKIuH,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMU HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHAYKTUBHbBIC, ICAYKTUBHBIE, 10 aHAJIOTHUN),
JienaTh BBIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBA3UM U
IPOTUBOPEUHS B U3yUAEMBIX MPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarebckue AeCTBHA.

YMEHHUE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKEe B KA4eCTBE OCHOBBI sl (OPMHUPOBAHUS THIOTE3Bl TIO
POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOPETeHHE ONbITa M0 TUIAHUPOBAHUIO, OPraHU3allMd MW MPOBEIACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3ylbTat, (GOpMYyIHpPOBaTH 000OIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIIECIOBAHUS, COCTABISATh OTUET
0 MpojenaHHol padorte.

Pab6ora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WMHTEPIPETHPOBATH HH(OpPMAIUIO
pPa3IUYHBIX BUJOB U (OPM NIpPEACTaBICHUS, MOJYy4aeMyl0 U3 Pa3HbIX HUCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nmocoOusi, pecypcel VHTepHETa), KPUTHYECKH OIICHUBATh MPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJBl M 3alpoChl MPU NOHUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX MJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3TMUYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MPEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu GopmMaMu rpa@uKky U UX KOMOMHAIUSIMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Y4eOHOW U
UCCJIEI0BATENbCKON ACATENBHOCTH MHMOPMAIUIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTa HAa COCTOSIHME OKpYXarouled NpUpOAHON
Cpelibl.

KomMmyHuKaTHBHBIE YHUBepcalbHbIe yUeOHbIe 1eiicTBUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiora W (Wiu) JHUCKYCCHM) TIO
CylmecTBy  oOCyXJaeMod  TeMbl, (OPMYJIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPEITIOKEHHOMN 3a/1auu;

YMEHHUS  MPEJCTaBIsATh  TOJYyYEHHbIE  PE3yJbTaThl  IMO3HABATEIILHOU
JESATENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTAIUI0
PE3YJIbTATOB BBHIMOJHEHUS XMMUUYECKOT0 JKCIEpUMEHTa (J1abopaTOpHOTO OIBITA,
1abopaTopHOM pabOTHI MO UCCIEAOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAMU B COBMECTHOMU
NO3HABATEJIbHOM M HUCCJIEAOBATEIbCKOW  ACATEIBHOCTH  IPU  PELICHHUU
BO3HUKAIONIMX MpPOOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiui (00cyxneHus, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JEHCTBHI, ONpEIEICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPEAENATh LENIHU AECSATEIbHOCTH, IJIAHUPOBATb,
OCYILECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanboee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSITEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA ANTOPUTM JE€UCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJTyYEHHUS] HOBBIX 3HAHHUN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pe3yibTaTa 3asBICHHOW LIEJIM, YMEHHE
MCII0JIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIIOBUU 33/IaHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEILHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MporpaMMoi,
BBIICJIAIOT: OCBOCHHBIE O0YUYaIOIMMHUCS HAyYHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI



NedcTBUM, crneuudpuueckue i1 OpeAMETHOM o0macth  «XUMUS», BUIBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HaHWS, €ro HMHTEPIpPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHiy oOyuenus B 8 kiaacce nmpeaMeTHbIE pe3yibTaThl HA OA30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX MOHATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEICHb
OKHCJICHUS, XUMHUYECKass peakius, KiaccuduKalus peakiuid: peaxkiuu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, pPEaKIUu 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJIOTEPMUUECKHE PEAKIINH, TEII0BOU AP (EKT peakium,
SAPO aroMma, D3JIEKTPOHHBIA CJIOW aToMa, aToMHas OpOWTadb, pagnuycC
aToMa, XMMHUYECKasi CBs3b, MOJISIpHAs W HEMOJIIpHAsi KOBAJEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PACTBOP, MACCOBasl JOJisl BEIIECTBA
(poIeHTHAsI KOHIIEHTPAIIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX TOHATUHA U
OPUMEHATH 3TH MOHATHS IIPU OMUCAHUU BEUIECTB U UX MPEBPALICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJIeHUS (HOpMYI
BEILECTB U YPABHEHU XUMUYECKUX PEaAKIIHIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTeNIeHb  OKHCJEHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUW MO
dopMynaMm, BHA XUMHYECKOM CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAaHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XKeHUsl B Ilepuonnueckon cucreme,
3aKOHOB COXpPAaHEHUs MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e OINHUCHIBATHL W XapakTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuoanueckoi
CHCTEMBl XMMHMYECKMX JJIEMEHTOB: pa3iu4yaTh MOHATHUS  «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIMEe TEPHOJbI, COOTHOCHTH OO0O3HAUEHHUS, KOTOPHIE HMMEIOTCS B
tabmune «llepuogumyeckas cucTtemMa XuMuUdeckux dnmemeHtoB J[. .
MenzeneeBa» ¢ YHACIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3aps] siipa, OOIIee YUCIO AIEKTPOHOB
U pacnpeereHre uX no 3JeKTPOHHBIM CIIO0IM);

KJIacCU(HUIIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKUE peakuuu (IO YMCIy U COCTaBy Y4YacTBYIOLIUMX B peakUuu
BELIECTB, MO TEIIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi ONUCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM [MPOTEKAHUS XUMUYECKHUX IMpEeBpallleHU B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO — MaccChl
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »JJIeMEeHTa 10 (dopmyse
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOMN peaKInu;

IPUMEHSITh OCHOBHBIE OINEpAllMU MBICIIUTEILHON EeITeTbHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 000OIIEHUE, CUCTEMATU3AIMIO, KiacCU(UKAIUIO,
BBISIBJICHUE TMPUYMHHO-CIICICTBEHHBIX CBS3€d — JJIsl U3YYEHHsI CBOMICTB
BEIIECTB U XHUMHUYECKHX PpEAKLHM, €CTECTBEHHO-HAy4YHbIE METOJBbI
MO3HAHUS — HAONIOJIEHHE, W3MEpPEHHEe, MOJETUPOBAHUE, HKCIICPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ IpaBUJiaM  IOJb30BaHUA  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TakKe TMpaBUiaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKLIHMSMU 1O BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYECHUI0O U COOMpPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OINpPEAECIEHHON MAaCcCOBOM J0JIEW PacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIIOT C MOMOIIBI HHJIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

PacKpbIBaThb CMBICI OCHOBHBIX XWMHUYECKHUX MOHSATHUNA: XHUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyjla, HWOH, KaTWOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIlECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlis, XUMUYIECKas CBSA3b, TEIIOBOU d(deKT
peakiuu, MOJib, MOJSIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTHUYECKAs] IUCCOLMAIUs, PEaKklMy HOHHOIO
oOMeHa, KaTalau3aTtop, XMMHUUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIIHH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajioTponus, aMm(pOTEpHOCTh, XUMHUUYECKasd CBS3b (KOBAJEHTHAs, UOHHAas,
METaNINYeCcKasi), KpHUCTAJJIMYECKass pemeTka, KOppo3usl METasuloB,
CIJIaBbl, CKOPOCTb XHMHUUYECKOW pEaKIMHU, TMPEACIbHO JOMyCTUMAs
koHueHTpauus [1/IK BemecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHITHH U
NPUMEHSTH 3TH MOHSATHS IIPU ONUCAHUHU BEILLECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XMMHUYECKYI0O CHMBOJIUKY JIJII COCTaBJICHUS (HOpMYyII
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEATh BAJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PAa3JIMYHOTO COCTaBa, MNPUHAJICHKHOCTh BEHIECTB K
OTIPENICIEHHOMY KJIacCy COeAMHEHUU 1Mo ¢dopmysiaM, BHJ XUMHUUYECKOM
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKAsi)) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmyle, XxapakTep Cpeabl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCJAMHEHMH, TUM KPUCTAUTUYECKON
PELIETKHM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepHU30BaTh
Tabiuunyto ¢opmy Ilepuoanueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «rmoboyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME TEPUOMABI, COOTHOCHUTH
0o003HaueHusl, KOTOpble MMEIOTCS B IEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COCTaB ® 3apsij  sapa, OOIIee YHCIO OJJIEKTPOHOB U
pacmpeneneHue HX MO0 DIIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajlblX MEPUOJ0B U TVIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUAE DIIEMEHTHI, HEOPTaHWYECKHE BEIICCTBA,
XUMHUYECKHE peakuuu (MO YKCIy U COCTAaBY YYAaCTBYIOIIMX B pPEaKUUH
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTETICHEW OKHMCIICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHCIH(PUICCKHE XUMHYCCKUE
CBOWMCTBA NPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIasi OIKCAHUE
IpUMEPAMU MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUii;

COCTaBJISITh YPABHEHUS DJICKTPOJMTUUYECKOM JHCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIUI NOHHOTO



oOMEHa, ypaBHCHHUS pEaKlWid, TMOATBEPKIAIOMNX CYIIECTBOBAHHE
TCHETHYECKOW CBSI3U MEXITY BEIIECTBAMH PA3INIHBIX KIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHCca dTHX PEaKIUH;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHUS XWMHUYECKHX TPEBpPAIICHUNH B Pa3IdIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO J3JIEMEHTa 10 (opmyJie
COCIMHCHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN peaKIuy;

coONMoaTh  NpaBHJIA  TOJB30BAHUS  XUMHUYECKOM  Mocyaoi u
7a00paTOpHBIM  00OpPYIOBaHMEM, a TaKXKe TMpaBuUja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O TIOJYYCHHIO M COOHpaHUIO
ra3000pa3HbIX BEIIECTB (AaMMHAKa U YIJICKHUCIIOTO Ta3a);

NPOBOAUTL  PEaKIMK, MOATBEP)KIAIONIME  KAYCCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITYTEM XJIOPHUA-, OPOMUI-,
uoaua-, kapOoHat-, ¢ocdar-, CUIHUKaT-, Cyiabdar-, TUIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHUS W WOHBI M3YYEHHBIX METAJUIOB, IMPHUCYTCTBYIOIINUE B
BOJHBIX PACTBOpPax HEOPraHUUECKUX BEIIECTB;

PUMEHSATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEMAaTHU3allii0, BBHISBICHHE
MPUYMHHO-CIICICTBEHHBIX CBSA3€Hd — 11 M3YyYCHHS CBOMCTB BEIICCTB H
XUMUYECKUX pEaKIui, eCTCCTBEeHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOII0JIeHHe, W3MEPEHHUE, MOJICIMPOBAaHUE, DKCIIEPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJunyecTBo 4acos
Ne HaunmeHoBaHMe pa3/ies10B U DJIeKTpOHHbIe (I (pPOBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK

' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BEKa

19 BemectBa 1 xuMu4yeckue 15 1 bu6mmorexa [IOK

' peaKnuu https://m.edsoo.ru/7f41837¢c

Hroro mo pazmeny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe I HEOPraHUYeCKHUX BelleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuorexa [JOK

' 00 oKkcHmax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucmotax 8 1 bu6mmoreka [JOK

' ¥ COJIAX https://m.edso0.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

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

' HEOPraHUYECKUX COCIMHEHNUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznean 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xumuiyeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIHA



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

[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMHYeCKUX 3eMenToB 1. U. https://m.edsoo.ru/7f41837c
MenpneneeBa. CTpoeHue atoma
X 3b.
39 OHMH%CKM CB_;I b 8 bu6mmoreka [IOK
' KHCTHTEIRHO https://m.edsoo0.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNHN
bu6mmoreka [{OK
Hroro no pasery 15 https://m.edsoo0.ru/7f41837c
p . 3 bu6mmoreka [IOK
C3CPBHOC BpeM https://m.edso0.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3ielioB Kypca 8 kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuorexa [JOK
' peaKmuii https://m.eds00.ru/7f41a636
DIEeKTPONUTHYECKAs JUCCOLMALIHS. bubnnorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 17
Paznen 2. HemeTayuibl M MX cOeJUHEHUSA
51 OO61rast XxapaKTEPUCTHKA XUMHUYECKUX 4 1 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO01as XxapakTepUCTUKAa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa LIOK
' PyfisL. 6P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 1 bubmorera [JOK
' ' ’ https://m.edso0.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepuCTUKa XUMHUYECKUX
24 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. MeTa/L1bl M UX COCINHCHU A

N bubnuorexa [JOK
31 Obmwie cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiime MeTauibl U ©X COECIUHEHUSA 16 https://m.edsoo.ru/7f41a636
Wroro mo paznmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBAa U MaTEPHUAJIBI B )KU3HU YEIIOBEKA 3 bubmmorexa [TOK
) ee P T https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p oc Bhe 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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