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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepannm.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpPUBAET paclpeielieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE MO
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINPEIETsAeT KOJUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibTaTamM 00y4eHUsI XUMUU Ha YPOBHE IEJIeH M3YUYEHUs MPEMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOT0 coIepKaHUsl.

3HaHUWE XUMHUH CJIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
0o0yy4aroIerocsi, ero MpeACcTaBICHU O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UTparOT (POpMHUPYEMbIE€ XUMHUEH MPEACTABICHUS O B3aWMOIPEBPAIICHUSX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEW  JUII  CaMOpPa3BUTUS |
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYarOmMnXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
oOpaszoBaHue 00YyUYarOITUXCS.

JlanHble HampaBlICHUS B OOYYEHHH XUMHH OOECMEYMBAIOTCS CHEIU(pUKON
collepKaHusi  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH
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alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAILHBIX MOHSITHUI XUMHHU, OCHOB
HEOPTaHUYECKOM XHUMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOr0 moaxoaa K €€ m3ydeHuro. Coaep:kaHue CKIaIbIBA€TCsl U3 CHCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLHILY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHSI K JPyromMy, BBIIONHSS (YHKUMA OOBACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEH IPAKTUYECKOIO IMPUMEHEHUS U MOJYyYCHHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHHME TporpaMMbl IO XHMHUH  CHOCOOCTBYET  (DOPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHHUIO H
METOJaM NO3HAaHUs B Hayke. M3yueHue XMMHH NPOUCXOOUT C IPHUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiacey.

[Ipy wW3yyeHUH XHUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JNEATEIIBHOCTH YEJIOBEKA M KAaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDBI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKCHUH,
JOCTYNHBIX 0000IIEHUII MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B
OpUOOIIEHUHM K HAay4YHbIM METOJaM IIO3HAHUS MpPU HM3YYEHUU BEILIECTB U
XUMHUYECKUX peakluii, B (OPMHUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BaTENbCKON
JeSITEIbBHOCTH, OCBOCHHM TpPaBUJ O€30MacHOro OOpalieHus C BEIIeCTBAaMH B
ITOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAauYEHUE MPUOOPENH TaKHE 11U, KaK:



— (dopmMupoBaHHE HMHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHATUIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh  OOy4YeHHsI HA CHUCTEMAaTH4YeCKOe MpUOOIICHUE
OOyJarommxcss K CaMOCTOSTEIBLHOW IO03HABATEIBLHON JEATEILHOCTH, HAYYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIoBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYarOIUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATBHOW ©  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpa, MCIHOJIb3ysl 3HAHWUSA U OIbIT, MOJYYEHHbIC MPU HU3YyUYCHUH
XUMUM, TPUMEHSATh HMX MPU PEUICHUU MPoOJEM B TOBCEAHEBHOW >KU3HU U
TPYAOBOM JIESITEIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCAd T'YMAaHUCTHYECKUX OTHOIIICHUIA,
MOHMMAHUSI 1IEHHOCTHM XUMUYECKUX 3HAHUW [JI1 BBIPAOOTKH HSKOJOTHUECKHU
1[EJIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0 Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIsi U HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YKMCIO 4YacoB, OTBEAEHHBIX IS M3YYCHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBanHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHayabHBIE XMMHYECKHE TOHATHSA

[Tpenmer xumuu. Ponb XUMUU B JKU3HU 4elNOBeKa. XUMHS B CUCTEME HayK.
Tena u BemectBa. PuU3NYECKUE CBOWCTBA BELIECTB. ArperaTHOE€ COCTOSHUE
BenlecTB. [loHsATHE 0 MeTOAax mo3HaHWs B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJBI XHMUYECKUX
aneMeHTOB. [IpocTsie U C0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

dusnueckre U XUMUYECKUE SIBJICHUSI. XUMUYECKasi peaklus U €€ MpU3HaKU.
3aKOH COXpaHEHHs MAacchl BeLIECTB. XuMuyeckue ypaBHeHUs. Kiaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MYeCKuX CBOMCTB O0O0pa3sLOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJIEHCTBHE MeNa C KUCIOTOMN) ABJICHUI, HAOIIOAEHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3lelieHHs CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, UCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] KUcIopoda B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0pOoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucmotsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpOZi€ M B KU3HU 4YelloBEKa. KpyroBopoT BOAbBI B IPUPOJE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmuecknx coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  cosieoOpasyromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpazyromue. Homenknarypa okcuaoB. Duzmyeckue U XUMHUYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHud. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucior. dusnyeckue u
XAMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalleHus: TopeHus (Mmojkapa), O3HAaKOMJICHHE C OOpa3llaMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHHE W HU3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3aumMozeicTBre Bogopoaa ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pacTBOPEHUsS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),
uccieoBaHue  o0pa3IOB  HEOPraHWYECKUX BEIIECTB Pa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUSI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHONl KHCIOTHI,
KUCJIOT C MeETajulaMHu, peaklUuil HeUTpalv3aluy, MOJIYYEHHUE HEepPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJIHOTO MeTajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE



DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYEeCKHX
COEIMHEHUI.

[Mepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBS3b.
OKuCIUTEILHO-BOCCTAHOBUTEIbHbBIE PEeaKIIUU

[lepBble TOMBITKK KiIacCCU(PUKAIIMM XUMUUYECKUX dJeMeHTOB. [loHsTHE O
IPYINaxX CXOJHBIX DJIEMEHTOB (ILEJOYHBbIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. [lepuoandeckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (HOPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J{. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB IEepuoAa H
TPYIIIbI 3JIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX saep. M3oTonbl. DnekTponsl. CTpoeHue
AIEKTPOHHBIX  000JIOYEeK aToMOB TepBBIX 20 XHMHYECKHX  DJIEMEHTOB
[Tepuomnueckonr cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [leprnoanueckoit cucreme 1. . Meneneena.

3aKOHOMEPHOCTH H3MEHEHHUS paJudyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYyIIaM U MEPUOJIAM.

3nauenue [leprnonnueckoro 3akoHa u [leproandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuTusA Hayku W npaktuku. . M. MenneneeB — yd€Hbli u
rpaXKJaHVH.

Xumuyeckas cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
ITporiecchl OKUCIIEHUSI U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

HM3y4eHHe OOpasloB BEIHISCTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBHE
TUJIPOKCHJIA [IMHKA C PACTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIMIUX —~ MPUMEPbl  OKHUCJIMUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUHU
(ropeHue, peakiuu pa3aoKeHUs, COCTMHEHNS).

Mesrcnpeomemmnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XMMHHM B 8 KJlacce
OCYILECTBIISIETCS 4Y€pe3 MCIOJIb30BaHUE KaK OOIMUX €eCTeCTBEHHO--HAYYHBIX
MOHSTUI, TAK U MOHSATUM, SIBJISIOIIMNXCS CUCTEMHBIMM ISl OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIHUKJIA.

OO0mue ecTecTBEHHO--HAYUHbIC TTOHATHS: HAYYHBIM (pakT, TUIoTe3a, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHUE.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOINBI, PAAUOAKTUBHOCTDh, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsll, BELIECTBO, TEJNO,



00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BETHUUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpanbl, TOpPHbBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnognueckuit 3axoH. Ilepuoanueckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XMMHAYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KalausA, KaIbLUA U HX
COCIMHEHNH B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHre BellecTBa: BHJBI XMMHUYECKOW CBS3U. THIIBI KPHUCTATUIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTAIUIMYECKOU PELIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3jIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUECKUX PEAKIUM 110 pa3InYHbIM MIPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
VU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX U Te€TEPOre€HHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HAa CKOPOCTh XMMHYECKOW PEaKIUU U IOJOKEHUE XUMHUYECKOIO

paBHOBECHUSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBINM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKunu. CocraBiieHue YPaBHEHUM

OKHCIIUTEIIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIIOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHu3M JIHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBusl MPOTEKaHUST peaKIiii HOHHOTO OOMEHa,
MOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojlell B CBeTe MpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccorumanuu. KauectBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTALNIMYECKUX PELIETOK HEOPraHUYECKHUX
BEII[ECTB — METAJIOB W HeMeTaioB (Tpadura u anmasa), CIOXKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKIHH
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OT BO3ACHCTBUS pa3iIMYHBIX (AKTOPOB, MCCIEAOBAHUE DSIEKTPOMPOBOIHOCTU
pacTBOpPOB BEIIECTB, MpolEecca JUCCOLMAIMM KHUCIOT, IIEJIoYed U  coJiel
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPUAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BbIJIEJICHUE Ta3a, o0O0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TOMOIIBIO KA4YEeCTBEHHBIX pEaKuil Ha HOHBI, pEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/uibl U X COeUHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHWMHUYECKHME CBOICTBA Ha TpuUMeEpe XJopa
(B3auMOJIEHiCTBUE C MeETayIlaMH, HeMeTaJylaMH, IIejiouaMu). XJIOPOBOJOPO/I.
CongHasg KHMCIOTa, XUMHUYECKUE CBOWCTBA, MONy4YeHHE, NpuUMeHeHue. [leiicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHU3M 4elioBeka. BaxHeHlme XJOpuibl U UX
HaXO0XJIEHUE B IPUPO/IE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NYECKHue CBOWCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIIOPOIa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMHYECKHe cBOMCTBa. OKCHUIIBI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kuciora, (Qusnueckue U XUMHYECKHE CBOMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHCIOT W cleuu@puyeckue). XHUMHUYECKHE pPEaKIuHu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOCc00a TMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHo KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMA B MpUpojie. XUMHUYECKOE
3arpsi3HEHUE OKpPYXKaroIled Cpelbl COECIMHEHUSIMHU cepbl (KUCIOTHBIE JI0XK[IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHH OKUCIEHUS. A30T, paclpocTpaHEHHE B MPUPOJIE,
¢duznyeckue u XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyeckue 1 XMMHUUYECKHUE CBOMCTBA, MoJyyeHue U npuMeHenue. Con aMMOHMUS,
X pU3NYECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ TMOoMydeHue, (QU3MUECKUe U XUMUYECKUE
cBOlcTBa (0OIlIME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U clelu(puyecKue).
Hcnonp30BaHWe HUTPATOB M COJE aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHNEe OKPYKAIOUIEH Cpeibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
aloTpornHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, pu3NIecKre U XUMHICCKHUE CBOMCTBA,
nosryaerue. Mcnons3oBanne GpocdaToB B KaUeCTBE MUHEPAIBHBIX YI00OPEHUH.



OOmast xapakTepuctuka 31eMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHS.  YIJIepoA,  aJUIOTPOIHBIE
MOAU(UKALIUM, PACHPOCTPAaHEHHE B MpuUpojae, (U3MYECKUE U XHUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
ahdexT. YrompHas KACIOTa U €€ CONMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
NoJIydeHMEe W mnpuMeHeHwe. KauecTBeHHass peakuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHayanbHbIE MOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKTHI WX TMepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, OeNKaX, yriieBoJax — U X
ponu B OKM3HM 4YeJOBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCAUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYyYCHHE H
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupoje. OOmme mnpeacTaBieHus 00
okcunie kpemaus (IV) u kpemaueBor kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHeline cTpouTeIbHbIE MaTepHalibl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B TOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOJCHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBITHI, OTpaKawmue (QU3NYECKHUe W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COCJIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCHOJIb30BaHHE
BUJIEOMATEPHUATIOB), HAOIOICHHE TIpollecca OOYTIMBaHUs caxapa Mo JACUCTBHEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyabdar-
WOH M HAOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, MPOBEJACHHE
Ka4ueCTBEHHBIX pPEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX MPOTEKAHHUs], B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTHI C MEIBIO
(BO3MOXXKHO ~ HCIIOJB30BAaHHE  BUJAEOMATEPHUAJIOB), U3y4eHUE  Mojelen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
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yCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHUe, PAClIO3HABAHUE U W3YUYCHHE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENW CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHele HeMeTaIbl U UX COCIMHEHUSD.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B llepmogmdeckor cucremMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meramndeckas CBsi3b U
METajuIMYecKasi  KpUCTaUIMYecKass  pemérka.  ODJEKTPOXMMUYECKHH  psll
HanpspkeHUi MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTasuioB. O0nue
crocoObl mMoyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
crocoObl 3almMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[I{eouHbIE METAJIBL: MOJIOXKEHUE B [leproaudeckoil cucTteMe XMMUYECKUX
anemenToB JI. M. MenzeneeBa, cTpoeHHE UX aTOMOB, HaXOXKICHHUE B IPUPOLIE.
dusnueckre 1 XMMUYECKUE CBOMCTBa (Ha mpumepe HaTpust U Kanust). OKCUIIbI U
TUAPOKCUABl HAaTpusi W Kainusd. [IpruMeHeHHe MIEeOYHBIX METAIUIOB U HUX
COCIMHEHUM.

[Ileno4YHO3EMENBHBIE METAJUIBI  MarHMi W KaJbLMI: IOJIOXKEHUE B
[lepnognueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaXOKJICHHUE B IIpupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanpuuda. Baxdeimue coenvHEeHHUs Kaiablus (OKCUZ, TUAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AltoMuHUN: TIoJ10)keHuE B [lepronueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHMEe aToMa, HaxOXKIE€HHE B npupone. Puznueckue u
XUMHUYECKHE CBOICTBA amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHJA U THMAPOKCHUIA
ATFOMHUHUSL.

Keneso: nmonmoxenue B [leppoanyeckor CUCTEME XUMUYECKHUX AJIEMEHTOB [l.
. MenngeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B npupoae. Pusnmyeckue Hu
XUMHUYECKHE CBOMCTBA xkene3a. OKCHIbI, TuIpoKcuabl U cou xxenes3a (I1) u xenesza
(1), ux cocta, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, M3yUYEHHE PpE3YyJbTaTOB KOPPO3UUM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHU[A
KaJIbLIU W HATpUsl C BOJOM (BO3MOKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOILECCA TOPEHHUS KeJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJNB30BAaHWE  BHUJIEOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, IUHKA, JKeye3a
(1) u xene3a (1), meau (1), HaGMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJAMEHH MWOHAMU HATpWs, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB TMIPOKCHIA aTIOMUHUS
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Y TUJPOKCHU/JIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3374 110 TeMe «Baxuelue
METaJUIbl U KX COEAUHEHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa m matepuansl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakuuil B ObiTy. IlepBas momomib mpu
XUMHUYECKUX 0KOTaxX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun 3K0JIOrMYECKUX
npooIieM.

Xumuueckuii IKCnepumenm:

M3yueHHe OOpaslloB MaTepUasiOB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmubnie ceasu

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KJIacCU(UKALMS, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIbI, PaJUOaKTUBHOCTh, MOJICKYJa, SJIEKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTO’IEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpaNIbl, TOPHBICE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IMHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpPEHUE OIBITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAYyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUM HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
JEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOUM MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHYECKOW pEakIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONINE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCJIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHIO W TIO3HAHUWIO, JI00O03HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIBCKOU
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NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJAMMOCTU COOJNIONIEHUsT TpaBUi OE30MacCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY U3yUYeHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIUBUTYyaIbHON TPACKTOPUH MPOJAOHKCHHS 00pa30BaHUs C YIETOM JTMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH IE€JIECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOJICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETaX M IO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATHUN (BBIACISTh UX XapaKTepHbIC
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NPU3HAKH, YCTAaHABIMBATh B3aHMOCBS3b C IPYTMMHU MHOHSATHSIMH), UCIOJIb30BATh
MOHATHUS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBS3U MEXIY OOBEKTaMH HW3Yy4EHUS,
CTPOUTH JIOTUYECKHE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJCIbHBIEC MPEICTABICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIny — MpU PeIIeHUU Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUYETOM
TUX MOJEIBHBIX MPEICTABICHUN BBIABISTH U XapaKT€PU30BaTh CYIECTBEHHbBIC
NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KAaue€CTBE HHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I1O
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHUE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH WU HWHTEPHPETUPOBATH HH(OPMALUIO
pa3IMuYHBIX BUIOB U (HOPM MPEACTABICHUS, MOTYYaeMYIO0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHasl ~ JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJbl U 3allpoChl MPU TMOUCKE U OTOOpE
UHGOpPMAIllMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOIO TUIIA, TPUOOPETEHHE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh W aHAJM3UpOBaTh B IIpoliecce Y4YeOHOUW U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:
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YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJie Juanora W (WIM) JHUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKEHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTALUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEIbHOW W MCCJIEAOBATENBCKOM  JEATEIBHOCTH IPU  PELICHUU
BO3HHMKAIOIIMX NpOoOJIEM Ha OCHOBE Y4Y€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJIATH WA KOPPEKTUPOBATH
[IPEIUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIMOJI30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, MIPEIJIAraeMbl€ B YCIOBUM 33 IaHUMU.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYUYarONIMMHUCS HAy4HbIC 3HAHMS, YMEHHUS U CIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenus B 8 kjiacce npeMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHW: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10JIs1 XUMHUUECKOTO JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHUS, XUMHYECKasl peaKkuus, KiacCUuPUKaUs peakiuil: peakiuu
COCMHEHUS, PEAKLUHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUUuu
oOMeHa, K30~ ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BON A(h(EKT peakiinmu,
AP0 aTOMa, JJICKTPOHHBIM CJIOW aroma, aTOMHasi OpOWTalb, PagUyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAsl CBA3b,

16



WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B PacCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA H
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPaBHEHUIN XUMHUYECKUX PEAKIINA;

OTPEJENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbicn [lepmogmueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynmna (b-rpyrmma)y, manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOPbIE HMMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 PIECKTPOHOB
U pacrpeesiCHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
pPa3IMYHbBIX YCIOBHSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSAPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COCIMHEHHS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIHHON JAEATEIbHOCTU — aHaJu3
W CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTH3aluio, Kiaccudukaluto,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3EH — ISl U3YyUYECHUS] CBOMICTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHil, €CTeCTBEHHO-HAY4YHbIE METObI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );
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CIENOBAaTh  IIpaBWJaM  MOJIb30BaHUS ~ XUMHUYECKOW  MOOCYAOM U
7ab0paTOpHBIM  000pPYJIOBAaHMEM, a TaKXe TMpaBuUiiaM OOpallleHUus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKUHMSMU 110 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
pacTBOPOB C ONPEAECTEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJJAHUPOBAaTh M MPOBOAUTH  XHUMHUYECKHE  DKCHEPUMEHTHI IO
PACIIO3HABAHHUIO PACTBOPOB LIETIOYEH M KUCIOT C IOMOIIBIO HHAUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K xoHI1y 00ydeHus B 9 Kjacce nIpeIMETHBIE PE3YIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTMOH, AaHHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCIEHWE U  BOCCTAaHOBJICHUE,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAJUIMYECKass pelmETKa, KOppo3us METALIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW PpEAKLIHUH, MPEACIbHO HOMyCTUMAs
xoHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLIUN;

ONPEAENATh BAJICHTHOCTh U CTEIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCOUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiam, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAsA, MeETaUIMUecKasi) B HEOPraHMYECKUX
COCIIMHEHMUSIX, 3apsijl MOHA M0 XUMHUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKHX COCAMHEHUH, TUM KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBatb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: OMNHUCHIBATH U XapaKTEPU30BAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX AIIEMEHTOB:
paziIuyarh TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XapaKTepUCTHKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJIEKTPOHOB W
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pacnpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npezesiax MajlbIX MEePUOIOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIMIME W CICHHPUICCKHE XUMHUYCCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIISATh YPAaBHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
HIeJI0YEH U COJIeH, MOJHBIE U COKpaIIEHHbIC YPAaBHEHHUS PEaKIMil HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUn
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALEHUNH B Pa3TUYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJII0O XUMHYECKOTO JJeMeHTa 1o ¢opmylie
COCIMHEHH S, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUMSMHU TIO BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaX HEOPTaHUYECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEIBHON JAEATEbHOCTU — aHaJU3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEeMATHU3aIlMI0, BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — 11 M3YyYEHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HanmeHoBaHue pa3ienoB u Kff{:;:;g{i(::aw]; IpakTuyeckue JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
XuMHusiT — BakHas 00JacTh
11 €CTECTBO3HAHMA U 5 5 bubnnoreka IIOK
MPAKTUYECKON  AEATEIbHOCTH https://m.edso0.ru/7f41837c
YyeIoBeKa
12 BemectBa u XHMHYECKHE 15 1 bubnnoreka IIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pazneny 20
Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopoxa. Ilonsarue 6 bubnmnorexka HOK
00 okcmmax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o kucinorax 8 1 bubmuoreka [JOK
U COJIAX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. Ilonarue o0 5 1 1 bu6mmoreka [IOK
OCHOBaHMSIX https://m.edso0.ru/7f41837c
24 OcHOBHEBIC KJIacChI 11 1 1 bu6nuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoauyveckmii 3axkon u Ilepuoguyeckasi cucrema xumudeckux iemeHToB [I. . MenaeneeBa. CTtpoeHne aTroMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

[Tepuoanueckuit 3aKOH "

31 Ilepronnueckas cucreMa 7 but6mmoreka [IOK
XUMH4eckux anementoB JI. U. https://m.edsoo.ru/7f41837c
Mengene-eBa. CTpoeHHe aToma

3.2 XumMmudeckas CBSI3b. 8 1 bu6nuoreka [IOK
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https://m.edsoo.ru/7f41837¢c

OKuCINTEIIBHO-
BOCCTAHOBHUTCJIILHBIC peaKL[I/II/I
Mroro no pasxexy 15 E;I[?sj?ﬁr%?:é(;ggﬁmwﬂc
PesepBHOE Bpems 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME
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9 KVIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aenos U TeM (uudposbie)
Ne n/m Y —— Beero KOHTpﬁOJ‘IbHLIe HpaKTﬁl/I‘lGCKI/Ie 06pa30OBATEIBHBIE
padoThI padoThI pecypebi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpenne w  yrayOyieHWe  3HAHHMA 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JTUCCOITHAITHS. 8 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
21 OOmass ~ XapakTepuUCTUKA  XUMHUYECKUX 4 1 bubnnorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edso0o.ru/7f41a636
OO0mass ~ XapakTepUCTUKa  XUMHYECKHX
2.2 BHeHl\ieHTOB \p/IA-rI;ynnH Cepa u eé 6 bubmmorexa LIOK
) https://m.edsoo.ru/7f41a636
COETMHEHUS
OOmass ~ XapakTepUCTUKa  XUMHYECKHX
bu6nmorexa LIOK
2.3 aneMeHToB VA-rpynmbl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f412636
COETMHEHUS
e | e e e | : ,  BiSwowaok
' . PYIITBL. pot https://m.edso00.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro no pazneny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHHUS
. bu6nunorexa LIOK
3.1 Obmpae cBoficTBa MeTaNIOB 4 https://m.edso00.ru/7f41a636
3.2 Baxxueiimre Metauibl 1 UX COSIUHEHUS 16 1 2 but6mmorekxa [IOK

22


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

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

Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 Bubmmoreka HOK
' https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
PesepBHOE Bpems 3 Bubmorexa HOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 8 kimace/ INabpuensa O.C., OctpoymoB WU.I'., CmankoB C.A.,
Axk1monepHoe obuiectBo «M3aarenbctBo «lIpocBemenne»

Xumus, 9 xknace/ TI'abpuensa O.C., Octpoymo WN.I'., Cnaako C.A.,
AxnumonepHoe obdmectBo «M3aarenseTBo «lIpocBemenne»

O.C. TI'abpuensu, C.A. CnaaxoB 3. PaGouast TeTrpans. 8 kiacc (aBTOpHI
O.C. Tabpuensn, C.A. CnagkoB) AKUHOHEpPHOE  OOILECTBO
«M3natenbctBO «IIpocBenienue»

Terpanp st 1aOOPATOPHBIX OMBITOB W MPAKTUYECKUX pabOT. § Kiacc
(aBToper O.C. I'abpuensn, U.B. AkcéHoBa), AkiroHepHOE O0OIECTBO
«M3natensctBO «IIpocBenieHuney;

INabpuensn O.C. Xumua. Terpagp st 1a0OpaTOpPHBIX OIBITOB U
MpakTUYecKux  pabor. 9  kjmacc:  ywyeOHoe  mocobue s
obmeoOpazoBarenbHbix  opranmzaumit/O.C.  T'abpuensn, W. B.
AxkcénoBa, N.I'. OctpoymoB. AknuonepHoe obuiectBo «M3marenscTBo
«IIpocsemeHue

INabpuensa O.C. Xumus. Pabouas TeTpanp. 9 kimacc: yaebHoe mocodue
s obureoOpazoBarenbHblx  opranuzanuii/O.C. T'abpuensn, C.A.
Cnankos, N.I'. OctpoyMoB. — AkIiinoHepHoe o01iecTBo «M3maTeascTBo
«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

«Xumus». Paboune nporpammel. Ilpenmernas nmunust yueoHukos O.C.
labpuenssna, W. TI. OcrtpoymoBa, AKIHOHEPHOE  OOIIECTBO
«M3parensctBO «IIpocBenienne»

C.A. Cnagkoa. 8-9 kiacchl: yue0. mocobue aJis 0011eo0pa3oBaTeIbHBIX
OpraHU3alnn: 0a30BbIi YPOBEHB/ AKITHOHEPHOE OO0IIIECTBO
«M3parenscTBO «IIpocBenienne»

[IpoBepounbie W KOHTpOJIbHBIE paboThl. 8 kiacc (aBtopel O. C.
l'abpuensn, W. B. Tpurybuak), AkiuoHepHoe  0O0IIECTBO
«M3narensctBo «lIpocseienue.

XuMHsl B TecTax, 3ajadyax M ynpaxHeHusx. 8 kiacc (aBroper O. C.
labpuensn, W. B. Tpurybuak), AxmuonepHoe  00I1IeCTBO
«M3parensctBO «lIpocBemienney.

[Mabpuensu O. C. Xumus. Meronuueckoe nocobue aist 9 kimacca: yueo.
nocobue st o0ieodpazoBarenbHbix opranuzanuii / O. C. ['aGpuensiH,
N. B. Axcénora, 1. I'. OctpoymoB. — AKIHOHEpHOE OOIIECTBO
«M3parensctBO «IIpocBemienne»

INabpuensn O. C. Xumusa. COOpHUK 3a7au U yHpakHeHUH. 9 Kiacc:
yuebHOoe mocobue asi obuieoOpa3oBaTenbHbix opranuzanuit/ O. C.
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["abpuensn, . B. Tpurybuak. AkmuonepHoe obmectBo «M3marenscTBo
«IIpocsemenne»
MU PPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETHU
HUHTEPHET
Bubmumorexa POIII https://resh.edu.ru/subject/29/
bubmuorexa I{OK https://m.edso0o.ru/7f41837c
bubmuorexa L{OK https://m.edsoo.ru/7f41a636
http://www.edu.ru — ®denepanbHbie 00pa3oBaTEIbHBIC PECYPCHI IS OOIIEro
oOpazoBanus/
https://educont.ru/ - Karaior mudpoBoro o0pa3oBaTeIbHOIO KOHTCHTA.
http://school-collection.edu.ru/ - Enunas KOJITCKITHSI UPPOBBIX
00pa30BaTEILHBIX PECYPCOB.
XuMmus:
http://www.hemi.nsu.ru/ - OCHOBBI XMHHU. DJIEKTPOHHBIN YICOHUK.
http://hemi.wallst.ru/— Obpa3oBatenbHBII CAUT ISl IIKOJLHUKOB 110 XUMHH
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