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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XuUMHUM Ha YpPOBHE OCHOBHOIO 0O1Iero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o XxuMuu Ha€T MPEJCTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeamerTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEeIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpeesieHue €ero Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJICepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4€OHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAeNSeT BO3MOXKHOCTA TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH U3yUeHUs TPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XUMHHU CIY>KUT OCHOBOM uisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4aromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpPYEMbIe XHUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peajiu3allud  BO3MOXHOCTEH ISl  CaMOpa3BUTUS U
dbopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBINIJICHUS U TBOPYECKUX CIIOCOOHOCTEU
OOy4JaromMXcs, HABBIKOB HX CAMOCTOSITEIBHOW Y4EOHOW  JACSITEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;

CrocoOCTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOITUXCS.

JlanHble HampaBiieHHs] B OOyYE€HUHM XMMHHU OOECIEUMBAIOTCS CHEUU(UKOi
colepkaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbI  SBIAETCS  MEAarorMyecKu
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alalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIET0 0Opa30BaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX TOHATHH XWUMHUHU, OCHOB
HEOPraHWYECKOM XUMHM UM HEKOTOPBIX OTHCIbHBIX 3HAYMMBIX IOHATUH
OPTaHUYECKON XUMUHU.

CrpykTypa cojiepaHusl IPOrpaMMbl TI0 XUMUKU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ uszydeHuro. CojepkaHue CKIIQJbIBACTCS U3 CHUCTEMBI
MOHSATHM O XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMBI TOHITUA O XMMHUYECKON
peakiuu. O0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJICIOBATENLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonmueckoro 3akoHa JI. M. MenpgeneeBa Kak OCHOBHOIO 3aKOHA
XMWY,

— YYEHHA O CTPOEHHM aTOMa U XUMHUYECKOM CBS3U,

— TPEeACTaBICHHH 00 3JICKTPOJUTHUUECKON JTUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE ASMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCIEAOBATEIHLHO OT OHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM MPAKTUYECKOIO0 MPUMEHEHUS W MOJYyYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XHMHH CHOCOOCTBYET (POPMHUPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJaM IO03HaHUS B Hayke. M3ydeHne XUMHM OPOUCXOJIUT C TPUBICUCHUEM
3HAHUW U3 paHee M3YUYCHHBIX YYCOHBIX mpeamMeToB: «OKpyKalomMui MHDY,
«buonorus. 5—7 knacce» U «PU3nKaA. 7 Kiaccy.

[Ipy wW3ydYeHHMM XHWMHUU TPOUCXOIUT (POopMHpOBaHHE 3HAHUK OCHOB
XUMHUYECKON HAyKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYCCKON
JIESTEIIbHOCTH YEJOBEKAa W KaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpPUOOIICHUH K HAyYHBIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMHUUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
JeATEIbHOCTH, OCBOEHHUM TIpaBWJI O€30MacHOr0 OOpallleHHs ¢ BEIIECTBAMU B
TMOBCEIHEBHOM JKU3HU.

[Ipu n3ydeHnn XMMUM Ha YPOBHE OCHOBHOTO 001IEero 00pa3oBaHMs BaXKHOE
3HAYCHHUE IPUOOpETH TaKue IeIH, KaK:
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— (¢dopMUpOBaHHE HMHTEIUIEKTYaJbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTb OOy4YeHUsT Ha CHUCTEMaTUYeCKoe MpHOOIIeHUE
OoOy4JarommMxcss K CaMOCTOSTEILHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— oOecrieueHue YCIIOBHH, CHOCOOCTBYIOLIUX PUOOPETEHUIO
OOy4JalolUMHUCST ~ OMBbITa  Pa3HOOOpPA3HON  NIEATENbHOCTH, MO3HAHUS |
CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), HMEIOIINUX
YHHUBEPCAJIbHOE 3HAYCHUE VISl PA3TUYHBIX BUJIOB JI€ATEIHHOCTH;

— (opmupoBanue oOmEd (QYHKUMOHAIBHOW M E€CTECTBEHHO-HAYyYHOMH
TPaMOTHOCTH, B TOM YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaIOIllero MHUpa, UCIOJIb3YySl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHHUH
XMUMHH, TPUMEHATh UX IpPHU PEIIEHUU NpoOJeM B MOBCEJHEBHOW XKHU3HU MU
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y oOOydyarolUXCsli TyMAaHUCTUYECKUX OTHOUICHMH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUU JUId BBIPAOOTKH 3KOJOTUYECKU
1EeJIecO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIUU K OOYUYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIIsl W HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

OOmiee 4ymcmo YacoB, OTBEAEHHBIX IS W3YYCHHS XUMUU Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIel0), B 9 kinacce — 68 yacoB (2 yaca B HEZIEIIO).
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COILEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Poias XuMuu B )KU3HU 4esloBeKa. XUMHSI B CUCTEME HayK.
Tena u BemectBa. PuU3NYeCKUE CBOWCTBA BELIECTB. ArperaTHOE€ COCTOSHUE
BenlecTB. [loHsATHE O MeTOAax mo3HaHWsS B XUMHUHU. UHMCTHIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3IeMEHThl. CHMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi ¢opmyna. BaneHTHOCTP aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0S XMMUYECKOTO AJIEMEHTA B
COEJIMHEHNUHU.

KonungectBo BemecTBa. Mosb. MoisipHas macca. B3auMocBsA3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYpPHBIX €IuHHUI] BewecTBa. Pacuérsl mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

Pu3nyecKre U XMMUYECKUE SABJICHHsI. XUMUYECKasl peakus U €€ NpU3HAKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAOW, IpaBuiIamMu paboThl B 1a0OpaTOpUu U
npuémMamu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE NPU3HAKOB IPOTEKAHUsS XMMHUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosu meau (II),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIIIapUMBaHue, AUCTWLISALUSA, XpoMaTtorpadus, IpOBEACHUE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHNYECKHUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopoa — 3jeMeHT U IpocToe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl
NOJly4YeHHUsI KHUCJIOpoJa B JIabopaTOpuu M MpoOMbIIUIeHHOCTH. Kpyrosopor
Kucaoposia B mpupojie. O30H — aJIoTpoIHas MoAU(pUKALNS KUCIOPO/a.
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TemnoBoit 3ddeKkT XMMHUECKON peaklnu, TEPMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOIO 3 eKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bonmopon — snemeHT M mpocroe BemecTBOo. HaxoxaeHue Boaopoaa B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucmotsl u comnu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyueckne CBOWCTBA BOJbL. Boga kak pactBopurens. PacTBOpEL
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4deiioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranndeckux coeauHenuii. Okcuanl. Knaccudukanus
OKCHJIOB:  cosieoOpasyromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukaruss OCHOBaHUM: IMIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanust kuciaor. Homenknarypa kucinor. @uznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psam aktuBHOcTM MetaimioB H. H. bekerona.
[lony4yeHne KACIIOT.

Comu. Homenkmarypa cosneil. @u3n4eckue 1 XMMAYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumMenm:

Ka4EeCTBEHHOE OIPEIICIICHUE COAEPKAHUS KUCIOPOAa B BO3AyXE, ITOIYyUYCHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
ONKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME U W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHE), B3auMozeicTBre Bojopoaa ¢ okcugom memu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),
uccieoBaHue  oOpas3IoB  HEOPraHWYECKHX BEHIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUSI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
u3yueHue B3aumoneicTBua okcuaa meau (II) ¢ pacTtBopoM cepHON KHUCIOTHI,
KHCJIOT C MeETajulaMHu, peaklUuil HeUTpalu3aluu, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaJla JPYTMM W3 PACTBOpaA COJIM, PELICHUE
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SKCIIEPUMEHTANBHBIX 337a4 N0 TeMe «BaxHeulme Kiacchl HEOPTaHWYECKHUX
COEIMHEHUI.

IMepuognueckuid 3akoH U Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aTroMoB. XHMHYECKasi CBA3b.
OKuCIUTEILHO-BOCCTAHOBUTEIbHbBIE PEAKIIUU

[lepBbie TOMBITKH KJIaCCU(MUKAIIMU XUMHUYECKUX dJeMeHTOB. IloHsatne o
IPYINaxX CXOJHBIX DJIEMEHTOB (ILEJOYHBbIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
U TUAPOKCUJIBI.

Ilepnonnueckuit 3akoH. llepuonnueckas cucTeMa XMMHYECKUX DJIEMEHTOB
HA. W. Mengeneea. KopoTkonepuoaHas u JJIMHHONEPUOAHAS  (POPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB INEPUONA U
IPYMNIBI 2JIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX saep. M30Tombl. DJIEKTPOHHI.
CtpoeHre 2JIEKTPOHHBIX O000JIOYEK aTOMOB MEPBBIX 20 XUMHYECKHUX SJIEMEHTOB
[Tepuomnueckonr cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUS pajinyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IpynIiaM U IEPHUOaM.

3nayenue llepmommueckoro 3axkoHa wu  Ilepmogmyeckor  CUCTEMBI
XAMHUYECKUX DJIEMEHTOB JUIsl pa3BUTUs Hayku u npaktuku. /. 1. MengeneeB —
YYEHBIN U TPAKIAHUH.

Xumuyeckass cBsi3b. KoBaneHTHast (mojisipHasi W HEMOJSpPHasi) CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHusi.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIUU.
[Tporiecchl OKUCIICHUST U BOCCTAaHOBJIECHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKChepumenm:

u3ydeHue oOpasIoB BEIIECTB METANIOB MU HEMETAJJIOB, B3aMMOJICHCTBHUE
TUJIPOKCHJIA [IMHKA C PACTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu pa3aoKeHUs, COCTMHEHNS).

Mesicnpeomemmnuwie céasu

Peanuzanus MexnpeaMETHBIX CBA3CH NPU HM3YYEHUM XUMHM B 8 KJlacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbBIC MOHATHS: HAYYHBIN (akT, TUIIOTe3a, TEOPHs,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHUE.

®dusuka: Marepus, aTroOM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOINBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
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00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, GU3MYECKUE BEIIUMYUHBI, CAMHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpalbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHYeCKas peakus

Ilepnonmueckuit 3axoH. llepuonnueckas cucTeMa XMMHYECKUX JJIEMEHTOB
. 1. MenneneeBa. CtpoeHrue aToMOB. 3aKOHOMEPHOCTU B M3MEHEHUU CBOICTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJblLUI M UX
COCMHEHUM B COOTBETCTBUU C IIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BemecTBa: BUIBI XUMHYECKOW CBSI3U. THUIIBI KPUCTAIMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PELIETKU U
BHUJ1a XUMHUUYECKOU CBS3U.

Knaccudukanus m HOMEHKIATypa HEOPTAHUYECKUX BEIIECTB. XHUMUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKUX
COCAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XUMHUYECKUX peakuuid MO pa3IudyHbIM Mpu3HaKam (110
YHUCIIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3 deKTy, 1o
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINMHU, TEPMOXUMHUUECCKUE
YpaBHEHHS.

[lonsiTue 0 ckopocTH XuMHuecko peakuuu. [loHsaTHe 00 00paTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUUYECKOW PEAKUMU U TMOJIOKEHUE XHUMHUYECKOIO

paBHOBECHUSL.
OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEAKIIMU,  AJIEKTPOHHBIN  OayiaHc
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIIbHOU peaKunu. CocraBiieHue YPaBHEHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMH C  HWCIOJIB30BaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust AJIEKTPOITUTHYECKON JIUCCOLAALINY. DIIEKTPOJIUTHI 51
HEANIEKTPOIuThl. KaTrhoHbl, aHWOHBL. MeXaHW3M AUCCOLMALNM BEIIECTB C
pa3NMYHBIMM BUJAMH XHUMHYECKOW CBs3U. CreneHp auccouuannu. CHUIIBHBIE U
ci1a0bIe SJIEKTPOIUTHI.

Peakiuu #oOHHOTO oOOMeHa. YcCIOBUS MNPOTEKAHHUS peaKkUuid HOHHOIO
oOMeHa, MOJIHbIE U COKpalIEHHbIE HOHHBIE YpaBHEHUS peakinil. CBONCTBA KUCIIOT,
OCHOBAaHMM W cojlell B CBeTe MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THIAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpadura U anmasza), CIOKHBIX BEILECTB
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(xmopuja HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON pEeaklnH
OT BO3JICUCTBUS PA3JIUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOIHOCTH
pacTBOpPOB BENIECTB, MpoOIecca JUCCOIMAIMM KUCIOT, IIeJoued U  coJje
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPUAIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKK  TNPOTEKAHHWS  peakluuid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX  peaKlui
(ropeHre, peaklMH pa3yIoKEHHs, COETUHEHUS), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl U MX coeiMHEHUA

O6miass xapakTepucTtuka rajmoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHUYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoJIelicTBUE C MeETallJlaMH, HEMeTallylaMH, LiejiodaMu). XJIOpPOBOJOPOI.
ConsHast KHCIIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpuMeHeHue. JleiicTeue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpraHM3M 4YeJjoBeKa. BakHeilune XJIopuabl U HUX
HAXO0XKJEHUE B IPUPOJE.

OObmas xapakrtepuctuka 31eMeHTOB VIA-rpynnel. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (PU3NYecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMHUYecKkrue cBorcTBa. OKCHIBI CEpbl KaK MPEICTABUTENTN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3Uueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHUCIOT W crneurduyeckue). XHUMHUYECKHE pPEaKluHu,
JeXallie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEaKIUs Ha
cynb(dar-uon. HaxoxkneHue cepbl U €€ COCAMHEHHM B MpUpOE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAKOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mras xapakTtepuctuka 3neMeHTOoB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHCIIEHHA. A30T, paclpOCTPaHEHHUE B IIPUPO/IE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
bu3nUecKue 1 XuMUYECKHUe CBOMCTBA, MONyuyeHrue U npuMenenue. Com aMMOHUS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIyueHHe, (PU3MYECKUEe U XUMHUYECKUE
cBOlcTBa (0OIlIME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
yno0opeHnil. XuMu4yecKkoe 3arpsi3HeHHe OKPYKarollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI W BOJoEéMOB). Docdop,
aloTponHbie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, u3HIecKre U XUMHIESCKHAE CBOMCTBA,
nosyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIOOPEHUIA.
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OO6mas xapakTepuctuka 3aeMeHTOB [VA-rpynmnsl. OcCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJUIOTPOIHBIE
MOAU(UKALIUM, PACHPOCTPAaHEHHE B MpuUpojae, (U3MYECKUE U XHUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoreza rnobanbHOr0 TNOTEIUICHUS KIMMaTa, MapHUKOBBIN
ahdexT. YronpHas KucIoTa U €€ COMM, nX (PU3NIECKNE U XUMUICCKHUE CBOWCTBA,
noiayyeHue U TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-UOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX  BEIIECTBAX KaK O
COCIMHEHUAX yryiepoja (MeTaH, 3TaH, ATUJIEH, alleTWICH, 3TaHOJ, TJUIEPHUH,
yKCyCHasi kuciota). [IpupoaHble HCTOYHUKU YTIEBOJOPOAOB (YTrojb, IPUPOIHBIN
ra3, He(Th), MNPOAYKTHl HX TepepaboTku (OEH3UH), UX POJIb B OBITY W
MPOMBINIUIEHHOCTU. [loHsTHE O OMOJOTHYECKM Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriieBojax — W HUX POJIM B KU3HMU 4YesoBeKa. MaTepuanbHOE €IUHCTBO
OpPTraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUMN.

Kpemuuii, ero Qusnueckue U XUMHUYECKHE CBOMCTBA, IOJY4YEHUE U
npumeHenue. CoenuHeHHs KpemHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcusie kpemHust (IV) u kpemuueBoi kucinore. CHUIMKAThl, UX WCIOJIb30BAaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHeline cTpouTeIbHbIE MaTepHalibl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCHOJIb30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3yudeHHe 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOCHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBITHI, OTpaKawmue (QU3NYECKHUe W XUMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEQUHEHHM (BO3MOKHO HKCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HAKOMJIEHHE C O0O0pa3laMu XJIOPUAOB (TaJOTE€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl ©u €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BAaHHE
BUJIEOMATEPHUATIOB), HAOIOICHHE TIpollecca OOYTIMBaHUs caxapa Mo JACUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa3baBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakiuu Ha Cyabdar-
MOH W HaOJIOJICHWE MpuU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BHUJICOMATEpUAIIOB), 0Opa3liaMu a30THBIX U (POCHOPHBIX yIOOPEHUM, MOTyUYCHHUE,
coOupaHue, pacrno3HaBaHUE U W3YyYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
Ka4ueCTBEHHBIX pPEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH M M3yUYEeHHUE MPU3HAKOB
MX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3Yy4YCHHE Mojenein
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEMIECTB AKTHUBUPOBAHHBIM YTIEM U
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YCTPOMCTBOM NPOTUBOrasa, MOJydYeHHE, COOMpaHue, paclio3HABAaHUE M U3YUEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KaueCTBEHHBIX PEaklMii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYECHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENW CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTalTbl M UX COCTUHEHUS».

MeTaJsibl 1 X COeITMHEHUS

OO611as xapakTepucTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU
ux nonoxeHus B llepmogmdeckor cucremMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meramndeckas CBsi3b U
METaJuIMYecKas  KpUCTaUIMYecKass  pemérka.  OJJEKTPOXMMUYECKHH  pAll
HaIpspDKeHU MeTauioB. OU3NYecKne U XMMUYECKHE CBOMCTBA MeTauioB. O0mme
CrocoObl TONy4eHUs MeTayioB. IloHATHE O KOpPpPO3UMM METAIJIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[I{esroynbIe MeTaUIbl: MOJIOKEHUE B [lepuonnueckon cucreMe XUMUYECKUX
anemenToB JI. M. MenzeneeBa, cTpoeHHE UX aTOMOB, HaXOXKICHHUE B IPUPOLIE.
dusnueckre 1 XMMUYECKUE CBOMCTBa (Ha mpumepe HaTpust U Kanust). OKCUIIbI U
TUAPOKCHUABL HaTpusd W Kanusa. [IpuMeHeHue MIeNOYHbIX METauIOB M HX
COCIMHEHUM.

[Iles0yHO3E€MENIBHBIE METAJUIBI MAarHud W KAJIbLUH: IIOJIOKEHHE B
[lepnognueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaXOKJICHHE B Ipupoe. PU3nyecKkre 1 XUMUYECKHE CBOMCTBA MarHus
W Kanpuuda. Baxseiimve coenuHeHHMs Kaiablus (OKCUI, TUIPOKCHA, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmomMuHHN: ToJOKeHWe B llepmogmyeckord  CHCTEME  XHMHYECKHX
sanementoB JI. WM. MennaeneeBa, CTpO€HHME aroma, HAXOXKICHUE B MPUPOJE.
du3nyeckre 1 XUMUYECKUE CBOMCTBA alfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCHA
Y TUAPOKCUA ATFOMUHUS.

Keneso: nonoxenue B [lepruoanyeckor cuCTeMe XMMHYECKUX AJIEMEHTOB /.
. MenngeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B npupoae. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, THIPOKCH bl U conr xkenesa (I1) u xxenesa
(III), ux coctaB, CBOWCTBA U MOTYYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHWE ¢ oOpa3liaMM METaNIOB M CIUIABOB, UX (DU3NYECKUMU
CBOMCTBAMH, M3yUYECHHE  PpE3YyJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbLIU U HATpUsl C BOJOM (BO3MOKHO MCHOJB30BAHME BHIEOMATEPUATIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOILECCA TOPEHHUS KeJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJNB30BAaHWE  BHUJIEOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KAQYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblHs, ATIOMUHUS, LIMHKA, JKEJe3a
(IT) u xenesza (III), mequ (1), HaGrOAEHNE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
IJJAMEHH MWOHAMU HATpWs, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TMIPOKCHAA aTIOMUHUS
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Y TUAPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10 Teme «BaxHelue
METaJUIbl U UX COCAUHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa u matepuanbsl B MOBCEIHEBHOW >KHU3HU 4elloBeka. bezomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakuuil B ObiTy. IlepBas momomib mpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XHMMHUYECKOE 3arpsi3HEHUE OKpyXkarolleld cpeabl (mpeneibHas JOMyCcTUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun 3K0JIOrMYECKUX
npooIieM.

Xumuueckuii IKCnepuMenm:

U3y4eHUe 00pa3lOB MaTepUaioB (CTEKJIO, CIUIABbl METAJJIOB, NOJMMEPHBIE
MaTepHabl).

Mesicnpeomemmuboie cea3u

Peannzanuss MeXNpeaMETHBIX CBSI3€M NpPU U3YYEHHM XMMHUU B 9 Kiacce
OCYIICCTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAY4YHBIN (akT, TMIOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KJIacCU(UKALMS, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Martepusi, aToM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHU]I,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DJJICKTPUUYECKUM 3apsii, MPOBOJIHUKH,
MOJYNPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusa: ¢orocuntes, apixanue, Ouocdepa, d3KocHUCTEMa, MUHEPAIHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI.
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IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA INTPOI'PAMMBI
ITO XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETOo
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €AMHCTBE Y4YEOHOU U
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIUIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TOBEJEHUS M CIOCOOCTBYIOT IIpOIlEcCcam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMAIIA3AIIHN 00yJarOIIHXCA.

JIngyHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [IEHHOCTHBIX OPHUEHTAUA W
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprMoTHYEeCKOro BOCIMTAHUSA:

LIEHHOCTHOTI'O OTHOLICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
MCTOPUYECKOMY M HAy4YHOMY HACJIEOUI0, INOHHMAaHUS 3HAYEHUS XUMHYECKOU
HAyKW B KU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIANETh JOCTOBEPHOM
uHdopMmalmerr O TepeloBBIX JOCTIDKEHUSIX M OTKPBITUAX MHUPOBOM U
OTEUECTBEHHON XMMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YyCTpOMCTBE
MUpa 1 O0IIeCTBa;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUSI O COLMAJIBbHBIX HOPMAax MW NpaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIlECC€ OTOM y4eOHOM NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IMIOBEAECHUE W TIOCTYIIKM CBOMX TOBApUIIEH C MO3ULMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI' 0 MO3HAHUA:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BELIECTBE U XUMHUUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHbIC MOTHUBBI, HAIPABJICHHBIC HA TOJYYCHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIMOHHON M YHUTATENbCKOM KYJBTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JTOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(DOPMAIMOHHBIX

TEXHOJIOTUH;
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MHTEpEC K OOYYEeHUI0 W TO3HAHUIO, JII0O03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIIEIOBATEIbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHHE UEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOUIEHUA K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COOJIIOJICHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY H3YYEHHIO mpodeccuil W TpyAa paziIuyHOro
poJia, yBaXX€HUE K TPYAY U pe3ysibTaTaM TPYAOBOU EATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BHIOOD
WHUBUTyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON NMpodhecCuOHATBLHOM ASSTENHHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU LEJIecO00pa3HOe OTHOIIEHUE K MPUPOAE KaK HCTOUHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIECTBOBaHUS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3zomacHOro o0Opas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJIydaeMble NMPU U3YYECHUU XUMHH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeIMETHBIX pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTeMa, MPOIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O LEIOCTHON
HAay4YHOW KapTHHE MHUpa, U YHUBEpCaAIbHbIC YueOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATUBHBIE, PETyJISATHUBHBIE), KOTOpblE OOecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUJIAHUPOBAHHUIO M OCYIIIECTBJICHUIO Y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

ba3oBble Jornyeckue 1efcTBUA:
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YMEHUSL MCIOJIb30BaTh MPUEMBI JIOTMYECKOIO MBIILJIEHUS NPU OCBOCHHHU
3HAHWI: PACKphIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHSIMHU), KUCIOIb30BAThH
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICJACTBEHHBIE CBA3U MEXAY OOBEKTaMU H3YyUCHUS,
CTPOUTH JIOTUYECKHE pacCyk ACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 10 aHAJIOTUHN),
JienaTh BBIBOJIBI M 3aKITFOUEHHS;

YMEHUE NPUMEHATH B IMPOILECCE MO3HAHUS NOHATUS (MPEIMETHBIE H
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIC MPEACTaBICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMHudeckas (opmylia W YypaBHEHUE
XUMUYECKON pEeaKIUU — MPU PEUICHUH YUEeOHO-TI03HABATENbHBIX 33]a4, C YYETOM
ATUX MOJEIBHBIX IPEICTABICHUI BBISABIATh M XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHUE HCIIOJIB30BATh ITOCTaBJICHHBIE BONPOCHI B Kauye€CTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI Ui (POPMUPOBAHUS THIIOTE3BI IIO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

MpUOOPETEHUE OMbITa MO IUIAHWPOBAHUIO, OPraHU3ALMH MU TPOBEAECHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENBHO MPOTHO3UPOBATh €r0 Pe3ysbTar, POPMYIUPOBATH 000OILIEHUS U
BBIBO/IbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIECOBAHUS, COCTABIATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora c nndopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh M HHTEPIPETHPOBATH HWH(OpMAaIUio
pa3TUYHBIX BUIOB U (OPM MPEACTaBICHUS, TOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JIUTepaTypa XUMHUYECKOTO COJEpXKaHUsS, CIPaBOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

yYMEHHE NPUMEHATh Pa3IMYHbIe METOJbI U 3alpOChl MPHU MOUCKE U 0TOOpe
uH(OpMAIMU U COOTBETCTBYIOIMX JAHHBIX, HEOOXOIUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO MCIOJIB30BAHUS PA3JIMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANbHYIO (hOpMY TIpecTaBieHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJa4d  HECJIOKHBIMU CXeMaMH, JrharpaMmamu,
apyrumu opmMamu rpadyKu ¥ BX KOMOWHAIUSMY,

yMEHHE HCNOJb30BaTh M AaHAJIW3MpPOBaTh B Ipolecce Yy4dyeOHOW U
UCCIIEIOBATENbCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
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CEeNIbCKOT0 XO3SMCTBAa M TPAHCIOPTa HA COCTOSHHE OKPYXKAIOIIEH MPUPOTHOM
Cpellbl.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

yMEHHUsI 3a7aBaTh BOIPOCH (B Xoje auayiora U (WiIM) TUCKYCCHH) IO
CyLIECTBY  OOCyXJaeMoil  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/I0KEHHOM 3a1a4H;

YMEHHUS  MPEJCTaBIATh  IMOJYYEHHBIE  PE3ylbTaThl  MO3HABATEILHOM
NEATETPHOCTH B YCTHBIX W TMCHBMEHHBIX TEKCTax; JeJiaTh TPE3CHTAIUIO
pe3yJIbTAaTOB BBIMOIHEHUS XUMUYECKOTO JIKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHHSI Y4YeOHOTO COTpPYIHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOMU
MO3HABATEIILHOM M HMCCIIEJIOBATENBCKON  JEATENBHOCTH  TPH  PEIICHUHU
BO3HUKAIOIIKX TPOOJIEeM Ha OCHOBE yuéTa OOIIMX HWHTEPECOB W COTJIACOBAHUS
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OINpEACICHHEe KpPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryisiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONpPENeNsATh ILEeNu JeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M TMPHU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISTh WU KOPPEKTUPOBATH
MIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPH BBINOJHEHUM 33JaHAM C YYETOM
TIOJIYYCHHUS HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSIX,
OLICHWBATh COOTBETCTBHE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHUE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPEIJIaraéMble B YCIIOBUU 3aJaHHI.

INPEIAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00S3aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHUS U CIOCOObI
JnercTBUl, crnenuduUecKkue IS TpeaMeTHOM o0jacth  «XUMHUS», BHUIBI
NEATEIPHOCTH 10  TOJYYEHWI0O HOBOTO 3HAaHUSA, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K konmy oOyuenus B 8 kilacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJArOIINXCSl YMEHUN:

o pacKpbhIBaTh CMBICT OCHOBHBIX XHMHUYCCKHX IIOHSATHH: aTOM,
MOJIEKYJIa, XUMHUECKHIA AJIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAST W HEOAHOPOIHAs), BaJCHTHOCTh, OTHOCUTENbHAs aTOMHas W
MOJICKYJIIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas
JIOJISI XUMUYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHUJ, KUCIIOTA,
OCHOBaHHE, COJIb, JJIEKTPOOTPUIIATEILHOCTh, CTEMEHb OKUCJICHUS, XHMHUYECKas
peakiusi, KiacCu(pUKAIKs PEeaKIuii: peakiiui COSAMHEHUS, PEaKIIUU Pa3I0KEHUS,
peakiuu 3aMelieHus, peakiuu OOMEHa, HK30- M JHJAOTEPMHUYECKHE PEaKIINH,
TEIUIOBOM 3(PQEKT peakiuu, sIpo aToMma, AJIEKTPOHHBIA CJIOH aToMa, aTOMHas
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opbutanb, paguyc aroMa, XHWMHYECKas CBS3b, TOJSApHAS W HEMOJISIpHAsS
KOBAJICHTHAsI CBsI3b, HOHHAS CBs3b, MOH, KATUOH, AHHMOH, PaCTBOP, MaccoBas J0Jis
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs) B PaCTBOPE;

o WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSTHH U
MPUMEHSTDH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;

o UCIIOJIb30BaTh XMMHUECKYI0 CHMBOJHKY JJIsSi COCTaBJICHUA (POpMYT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

o ONpENENsATh BaJCHTHOCTH AaTOMOB DJJEMEHTOB B  OWHApHBIX
COCJIMHEHUSX, CTENEHb OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COCIUHEHUSX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COeAMHEHHUH mo dopmyram,
BUJI XUMUYECKOM CBSI3U (KOBAJICHTHAS U MOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

o packpbiBaTh cMbici [lepuoanueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBaTh  NOHMMAHHWE  TEPUOJUYECKOW  3aBUCUMOCTH  CBOWCTB
XUMHYECKHUX SJIEMEHTOB OT WX ToiiokeHus B [lepuoamdeckoit cucreme, 3aKOHOB
COXpaHEHUs MAaCChl BEIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO
y4€HUs, 3aKOHAa ABOTAIpO;

o ONMKCHIBATh M XapaKTepU30BaTh TaOnuuHyro (popmy Ileproguueckoit
CUCTEMBbl XMMHYECKUX AJIEMEHTOB: pa3iuyaTh MOHATHUS «IJIaBHas moarpynmna (A-
rpynmna)» u «mnobounas noarpymnmna (b-rpymma)», Maneie U OONBIINE TEPUOIDI,
COOTHOCUTH 00O3HAuUEHHUS, KOTOpble HMeEIoTcs B Tabnuie «llepuonnueckas
cuctemMa xumuueckux odnementoB JI. WM. MeHneneeBa» ¢ YHMCIOBBIMHU
XapaKTePUCTHUKAMHU CTPOEHUS aTOMOB XHMHUYECKUX DJIEMEHTOB (COCTaB W 3apsin
a1pa, 00I1Iee YUCIIO0 AMEKTPOHOB U PACHPEEICHUE X MO JIEKTPOHHBIM CIIOSIM);

o KIAaCCU(PUIIMPOBATh ~ XUMHUYECKHE  DIEMEHTB, HEOPTraHUYECKHUE
BEIIECTBA, XUMUYECKHE PeakInu (10 YUCITYy U COCTAaBYy yYacCTBYIOIIMX B PEaKIUU
BEII[ECTB, M0 TEIUIOBOMY (D PeKTy);

o XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA
BCIIECTB  PA3IMYHBIX  KJIACCOB,  TMOATBEp)KIas  ONHWCAHWE  MpPUMEpaMU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

o POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUS XMMHYECKUX MPEBpAICHUIN B
Pa3INYHBIX YCIOBUSX;

o BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JOJII0 XHMHYECKOTO 3JIeMEHTa MO (opMysie COeIWHEHUS,
MacCOBYIO JIOJIF0 BEIIECTBA B PAcTBOpPE, MPOBOJIUTH PACUEThl MO YPaBHEHUIO
XAMHYECKON PEaKIINH;

o MPUMEHSTh OCHOBHBIE OMNEpAIlMi MBICIUTEILHON NeATeTbHOCTH —
aHaJgu3 U CHUHTE3, CpaBHEHHUE, 0000IeHHe, CHUCTeMaTU3alluio, KiIacCU(UKaIINIO,
BBISIBJICHC TIPUYWHHO-CIICJICTBEHHBIX CBSI3€H — IS U3YUCHHUSI CBOWCTB BEIICCTB U
XUMHYECKHUX PEeaKIi, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOJIEHUE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICIICHHBIN);

o CJIeIOBaTh TIpaBWJIaM IOJb30BAHUS XUMUYECKOHM TMOCYyAOH U
71a00paTOpHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUiIaM OOpalleHUs ¢ BEIIECTBAMU B
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COOTBETCTBUU C WHCTPYKLUMSIMH TIO BBIOJHEHUIO J1A0OPATOPHBIX XUMHUYECKUX
ONBITOB MO TOJYYCHUI0O U COOMpPAHHIO Tra3000pa3HbIX BeELIECTB (BOjopoaa H
KHCIIOpOJia), MPUTOTOBJICHUIO PACTBOPOB C OMNpENEIEHHOM MaccoBOM oJeit
PacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U POBOJAUTH XUMHUUECKUE IKCIIEPUMEHTHI
M0 PACIO3HABAHUIO PACTBOPOB MIEJIOYEH M KHUCIOT C IMOMOIIbI0 WHIUKATOPOB
(;rakMyc, dheHondTaenH, METUIOPAHXK U JIPYTHE).

K koniy oOydenuss B 9 kiacce mnpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

o pPacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHUX MOHATHUN: XUMUYECKUHN
AJIIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, BAaJCHTHOCThb, JJEKTPOOTPUIATENIBHOCTh, CTENEHb  OKHCIICHUS,
XUMHYECKasl PEAKIMs, XUMHYECKasl CBsI3b, TEIUIOBOM 3(PQEKT peakluu, MOJb,
MOJIIpHBIA 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, NEKTPOIUTHIECKAS
JUCCOLMAIUs, peaKlluu HIOHHOTO 0OMEHa, KaTajln3aTop, XUMUYECKOE PaBHOBECHE,
oOpatuMble ¥ HEOOpAaTUMbIE pEaKIHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKHCIUTENb, BOCCTAHOBUTENIb, OKUCICHHE U BOCCTAHOBJICHHE,
aloTponus, amMQpOoTepHOCTh, XHWMHUYECKass CBs3b (KOBaJCHTHas, HOHHaf,
METaJNTNYecKasi), KpHUCTAUIMYecKas pemerka, KOpPpO3us METauioB, CILIABHI,
CKOPOCTh XHMHMYECKOM PEAKLIHH, NPEAENbHO Aomyctumas KoHueHtpamus [IJIK

BEILIECTBA;

o WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHWYECKUX MOHSATHU WU
IIPUMEHATH T MTOHITHUS PHU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUM;

o UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JUISI COCTaBJICHHS (opmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

o ONPENEIATh BAJEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX

AJIIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEILECTB K
ONpeAeNEHHOMY KJIacCy COEAMHEHMM 1o QopMynaM, BUJ XHUMHUYECKOW CBS3H
(KOBaJIeHTHasi, MOHHAs, METAIUTMYECKas) B HEOPraHUUYECKUX COEIMHEHMSIX, 3apsi
MOHAa MO XUMHUYECKOM (opmyse, XapakTep Cpeabl B BOJHBIX PacTBOpPAX
HEOPTaHWYECKUX COEIMHEHHM, THUIl KPUCTAIMYECKON PEIIETKH KOHKPETHOrO
BEILIECTBA;

. packpbiBaTh cMbIci [lepuonndeckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro MOHKMMAaHHUE: OIMMUCHIBAaTh M XapaKTepHU30BaTh TaOIUUHYIO
dopmy Ileproanueckoit cucTeMbl XUMUYECKUX JJIEMEHTOB: Pa3inyaTh MOHITHS
«riaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynmna (b-rpynna)», mansie u
OOJbIIME  TEPUOJIbl, COOTHOCUTh OO0O3HAYECHHS, KOTOpPbIE HMEIOTCAd B
NEePUOJIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOluee 4YHUCIO BJIEKTPOHOB U
pacrpe/iesieHde UX MO0 JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIIME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B Mpejiesax MajblX MMepUOIOB
Y TJIABHBIX MOATPYIN C YYETOM CTPOECHHS UX aTOMOB;

o KJIACCU(PUIIMPOBATh ~ XUMUYECKHUE  DJIEMEHTbl, HEOPraHUYeCcKHue
BEILECTBA, XUMUYECKHAE PEAKIMH (10 YUCIY U COCTAaBY yYaCTBYIOIIMX B PEAKLIUU
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BEUIECTB, IO TEMJIOBOMY 3(QeKTy, MO HU3MEHEHHUIO CTeNeHEH OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

o XapaKTepu30BaTh (OMUCHIBATH) OOIIKE U ClIEIUPUUECKUE XUMUUYECKUE
CBOMCTBa MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKJas OMUCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIU;

o COCTABJISITh YPaBHEHHUS 3JEKTPOJIUTUYECKOM JUCCOLMALMM KHUCIOT,
HIEJI0YEH U COJIEH, MOTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLU HOHHOTO OOMEHa,
YPaBHEHUSl PEaAKIMil, MOATBEPAKAAOUIMX CYHIECTBOBAHUE TIE€HETUYECKOM CBS3U
MEXy BEIIECTBAMH Pa3IMYHBIX KIIACCOB;

o PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKIuid;

o IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHUS,
BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX;

o BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIAPHYIO W MOJISIPHYIO MAacChbl
BEIIECTB, MAaCCOBYIO JOJII0 XHMHUYECKOTO 3JIeMEHTa MO (opMyjie COEIWHEHUS,
MacCOBYIO JOJIF0 BEIIECTBA B PAacTBOPE, IPOBOJAUTH PAcCUEThl IO YPaBHEHHUIO
XUMHUYECKOMN peaKIny;

o coOnoaTh MpaBWiIa MOJb30BaHUS XHMHUYECKOM MOCynoll W
7a00paTOPHBIM O0OpPYIOBAHHEM, a TaK)Ke IpaBuia OOpalleHUsl C BEUIECTBAMU B
COOTBETCTBHHM C HMHCTPYKIHMSIMH IO BBITIOJHEHHUIO JTAa0OPATOPHBIX XHUMHUYECKUX
OMBITOB MO TOJYYEHUIO M COOHMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M
VTJIEKUCIIOTO Ta3a);

o NPOBOJUTh PEAKIMH, TOATBEPKAAIOINIME KayeCTBEHHBIM COCTaB
pPa3TUYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMHII-, HOIUI-,
KapOoHat-, pocdar-, CUIMKAT-, CyJIb(aT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHS U
WOHBl M3YYECHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B  BOJHBIX PacTBOpax
HEOPTraHWYECKUX BEUIECTB;

o OPUMEHATh OCHOBHBIE OIEpAallMd MBICIUTEIbHOW NEATEeIbHOCTH —
aHaqu3 W CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMaTU3AIUIO, BBISABICHUE
NPUYUHHO-CIEJICTBEHHBIX CBSI3éM — U1  M3YyYEeHHs CBOMCTB BEUIECTB U
XUMUYECKUX PEAKIIM, ECTECTBEHHO-HAYyUYHbIE METO/bl O3HAHUS — HAOJIOACHHUE,
U3MEpEeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HanmenoBaHue KosmuecTBo yacoB

Ne JJIeKTpPOHHBbIE (IU(PPOBHIE)
pa3fesioB U TeM KounTpoJubHble IIpakTHyeckune

n/n Bcero o0pa3oBaTesIbHbIE PeCypPChl
NPOrpamMmmael padoThI padéoTbI

Paznean 1. IlepBoHayaibHble XMMUYECKHE IOHATHS

XUMUS — BaKHAsA

00acThb
1.1 €CTEeCTBO3HAHUSA U 5 2 Bubmmorexa [IOK
N https://m.edsoo.ru/7f41837c¢
MPaKTUICCKON
TIESITCILHOCTH YeJIOBEKA
12 BemecTBa u 15 | bubmoreka IIOK
XUMUYECKUE Peakuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20

Pa3zgeua 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHUYECKUX BELECTB

21 Bosznyx. Kucnopon. 6 bubmuoteka [JOK
' [TonsTHE 00 OKCUIAX https://m.edsoo.ru/7f41837¢c
57 Bonopoa.Ilousitue o g | bubmoreka IIOK
' KUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837¢c
Boga. P )
23 | Towsmoos ; 1 1 BuGorera LIOK
' https://m.edsoo.ru/7f41837¢c
OCHOBAHUSIX
2.4 OCHOBHBIE KJIaCChI 11 1 1 but6moreka [{OK
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HEOPTaHUYECKHUX https://m.edsoo.ru/7f41837¢
COCIMHEHUN

Wroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3akon u [lepuoanyeckas cucrema xumudecknx djeMmeHToB /. U. MenaeJieena.
Crpoenne aToM0OB. XUMH4YECKas CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKINH

[lepnoanueckuii 3aK0H
u [lepuonnueckas

31 CHUCTEMa XUMHUYECKHUX 7 but6moreka [JOK
snemenToB [{. U. https://m.edsoo.ru/7t41837¢
MenpneneeBa. CtpoeHue
aToMa

XUMH4YecKas CBA3b.

319 OkucnuTeNnbHO- g | butmoreka [JOK
' BOCCTAHOBUTEJIHLHBIE https://m.edsoo.ru/7f41837¢c
peaKuuun
bu6mmoreka IJOK
n 15
TOTO O Py https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMst 3 Bubimorexa [IOK
P P https://m.edsoo.ru/7{41837c¢
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOTPAMME
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9 KUIIACC

KoumnuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U (undposbie)
Konrpoasnsie IIpakTruyeckue
n/n TeM NMPOrpaMMblI Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchbl
Paznen 1. BemecTBO 1 XMMHUYECKHE PeAKIIUA
= R
. HAaHUM OCHOBHBIX JIOB
pas https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmorexa [JOK
' XUMHUYECKUX PEaKIHii https://m.edsoo.ru/7f41a636
13| amosoumates, Xenamseckae : 1 | DromoreallOK
' A HHATI https://m.edsoo.ru/7f41a636
peaKkuuu B pacTBOpax
Hroro no pazneny 17
Pa3znen 2. HemeTausibl U X COeIMHEHUS
2.1 O6maﬂe)c(apaKaT e: H:TH;( X VIIA 4 1 bubnuorexa LOK
. XUMHUYECKUX DJIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpynmnsl. ['asorenst
27 O6maﬂe:apaK3Te: I/I:TI/I(I:a VIA 6 bu6mmoreka [JOK
. XUMHUYECKHUX DJIEMEHTOB -
. https://m.edsoo.ru/7f41a636
rpynmsbl. Cepa 1 €€ COeMHEHUS
)3 OO6m1ast xapaKTepucTUKa . | bubmmoreka [JOK
' XUMHUUYECKHUX IJIEMEHTOB VA- https://m.edsoo.ru/7f41a636
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rpynnsl. A30T, hocop u ux
COCIMHEHUS

OO011ast xapaKTepuCTHKa

[TPOI'PAMME

24 XUMHYECKHUX 3JIeMeHTOB IV A- g bu6moreka IJOK
' Tpynnsl. YTiaepoa U KpeMHHM U https://m.edsoo.ru/7f41a636
UX COCIUHCHUS
Hroro no pazneny 25
Pa3nen 3. MeTajuibl M MX COeIMHEHUS
bu6mmoreka [JOK
3.1 0]§) i 4
HHHC CBONCTRA METAILIOB https://m.edsoo.ru/7f41a636
39 BaxxHelmme MeTaibl U UX 16 bu6mmoreka IJOK
' COEIMHEHHS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. XuMus 4 OKpy:Ka0IIas cpeaa
41 BemecTBa n Marepuaiisl B 3 bubmmoreka [{IOK
' YKU3HU YEIOBEKA https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
Pe3epBHOE BpeMst 3 bubmiorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I1O 68
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JIuct cormacoBanus k mokymenty Ne 224 ot 23.11.2023
WNuunmatop cornacosanus: Xasuena E.K. Jlupextop
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