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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIUU MPENOJaBaHUsI YYEOHOTO MpeaMeTa « XUMUSH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo xumuu Oa€T MPEACTABICHHE O LENAX, OOUIeH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBIUBaeT  00s3aTeNbHOE IpEeIMETHOE COJIEp>KaHHE,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I1O
pazznenaM M TeMaM MPOrpaMMbl 1O XHMHH, OMPENEsSeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEAbHOCTh W3YYEHHUSI XHMHUU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakXke TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeAcTaBiIeHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAXKHYIO
poJib UTparoT (POpMUPYEMbIE XHMHUEH NPEJICTABICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIICCTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealm3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4uyeOHOM  JIeSITEIbHOCTH,
HKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IUHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3oBaHHe 00Y4AIOIIHUXCS.

JlanHble HampaBlieHUS B OOYYCHMHM XUMUHU OOCECICUMBAIOTCSA CIECIIM(PUKON
cCollepKaHUsl  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMuecKH
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMpPEEeIEHHOM JTane eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI TEPBOHAYAIBHBIX TOHATHUN XWUMHUU, OCHOB



HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX TOHSATUN
OPraHUYEeCKON XUMHUH.

CtpykTypa coiep)kaHusi MPOrpaMMbl IO XMMHUHU cPopMHpOBaHa Ha OCHOBE
CHUCTEMHOI0 mojxoaa K €€ uzydeHuto. CojepkaHue CKIIQIbIBACTCS U3 CHUCTEMBbI
MOHSATHUI 0 XUMHUYECKOM IJIEMEHTE M BEIIECTBE U CUCTEMbI ITOHITUN O XMMHYECKOM
peakimu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl IO TPHUHIMITY
MOCJIEA0OBATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepunoanyeckoro 3akona /I. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TPEACTaBICHHN 00 BIEKTPOIUTHYECKOM JTUCCOLMAIMM BEUIECTB B
pacTBOpax.

TeopeTndueckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (DYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTaBJIAIONICH HAyYHON KapTHUHBI MHUpPA B JIOTHKE
e€ CHCTEMHON TNpUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HaHUs B Hayke. M3ydeHHE XUMHHU MPOUCXOJIUT C MHPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYCOHBIX mpeAMeTOB: «OKpyXKalomui MHpY,
«buomorus. 5-7 xmaccel» n «du3nka. 7 Kimaccy.

[Ipy wu3y4yeHUM XUMHUHM TPOUCXOJUT (POPMHUpPOBAHHE 3HAHMK OCHOB
XUMHUUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JEATEIBHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — Ba)XHEUINUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX TMOJIOKECHHUIM,
JIOCTYIMHBIX 000OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUH K HAyYHBIM METOJaM T[O3HAHUS TPU M3YYCHUU BEUIECTB U
XUMHUUYECKUX peakiuii, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUUN U
WX TPHUMEHEHHH B Y4YCOHO-TIO3HABATCIBHON H  Y4eOHO-MCCIICIOBATEIBLCKOM
JeATEIIbHOCTH, OCBOCHHM TIpaBHJI O€30IaCHOr0 OOpaIlleHHs ¢ BEIISCTBAMH B
TOBCEIHEBHOM JKU3HU.

[Ipy u3ydeHUH XMMHHM Ha YPOBHE OCHOBHOT'O OOINEro 0Opa30oBaHMs BAXKHOE
3HAYCHHUE IPUOOPEITN TaKHUE IISIH, KaK:

— (QopMmupoBaHUE WHTEIUICKTYIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSATHUIO PEIICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HampaBJICHHOCTh OOYy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHUE
OOy4JaromMXxcsi K CaMOCTOSTEIBLHOW TO3HABATENILHON JEATEIbHOCTH, HAyYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBALUIO M Pa3BUTHE CIOCOOHOCTEH K
XHUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONTUX MPUOOPETEHNUIO 00yJarOITUMHUCS
OMbITa Pa3HOOOPA3HOM EATEIBPHOCTH, IMO3HAHWUS M CaMOIO3HAHHUS, KIFOYEBBIX



HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHbBIX BUJIOB JEATEIBHOCTH;

— (dopmupoBanne oOmeld (QYHKIIMOHATTLHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHUCJE YMEHUM OOBIACHATH M OICHUBATH SIBJICHUSA
OKPY’KAIOIIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS WU OMBIT, MOJYYEHHBIE MPU H3YyYECHHUU
XUMUH, TPUMEHSATh HMX MPU PEUICHUH MPOOJEM B TOBCEAHEBHOW >KU3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmupoBaHHe y OOydYalOIIMXCAd T'yMAaHUCTHUYECKUX OTHOIICHU,
MOHMMAHUSI [IEHHOCTHM XUMHUYECKUX 3HAHUW I BBIPAOOTKH HKOJOTHYECKHU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JEATENTbHOCTH B IEJAX
COXPAaHEHHMS CBOETO 3J0POBbS U OKPYKAOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAlUM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIIMTAaHUI0 Ha OCHOBE YCBOGHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpoGuiisi U HANPaBIEHHOCTH JalbHEHIIEro
oOyueHus.

MECTO YYEBHOI'O IPEIMETA «XUMMUS» B YYUEBHOM IIVIAHE

B cucreme ob6mero oOpa3oBaHus «XHUMHUS» TpU3HAHA O0sA3aTEIbLHBIM
y4eOHBIM MPEIMETOM, KOTOPbIH BXOJUT B COCTaB MPEIMETHON 00sacTu
«EcTecTBEeHHO-HAay4YHbIE TTPEAMETHI.

VY4eOHbIM TUITAaHOM OOLIEE YMCIIO YacOB, OTBEACHHBIX JJISl M3YYEHUS XUMHUU
Ha YPOBHE OCHOBHOTI'O 00I1Iero oopa3oBaHus, cocTasisieT 136 yacoB: B § Kiacce —
68 yacoB (2 Jaca B HeJleno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIETIO).

JUig KaXJI0ro Kjacca MpeayCMOTPEHO pe3epBHOE ydueOHOE BpEMsi, KOTOPOE
MOKET OBITh MCHOJB30BAaHO YYaCTHHKaMU 00pa30BaTENIbHOTO Mpoliecca B IEIAX
dbopMHpOBaHUS BapUATHBHOW COCTABIISIIOIICH COJEp’KaHUsI KOHKPETHOM pabodeit
nporpammbl. [Ipu sTOoM oOsi3atenbHas (MHBapuWaHTHAs) YacTh COJACPIKAHUSA
MpeaMeTa, YCTAHOBJEHHAs TNPUMEpPHON pabouell mporpamMMol, u Bpewms,
OTBOJMMOE Ha €€ U3y4eHHUE, JOJIKHBI ObITh COXPAHEHBI TTOJIHOCTBIO.

HepequL 3JICKTPOHHBIX PECYPCOB:
MM PP Mp ot 02.08.2022 N 653 yTBEpKAeHMe NnepeyHsa 3NeKTPOHHbIX pecypcos.pdf

Kosin4yecTBO 00513aTEILHBIX KOHTPOJIbHBIX M MPAKTUYECKUX PadoT:
Knacc 8 9

KontpomnbHbie paboTbl 4 4

[TpakTrueckue paboOTHI



https://vk.com/doc267958970_667697580?hash=t1p0cJy9KyuQyfwGTMEMqPn2DNsN6OrrfnXb4naTPyo&dl=otK91uZmszhgMjifcUNbVXyszrv8xZZofe0rOOm18u0

COAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMHH B KU3HH 4Ye€JIOBEKAa. XMMHS B CHCTEME HaykK.
Tema u BemiectBa. PU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemecTs. [loHsaTHE O MeTOAax MO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOT0 AJIEMEHTA B
COEJIMHEHUHU.

KonunuectBo BemectBa. Monbs. MoisipHass Macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IuHMI] BewecTBa. Pacué€rsl mo Qopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XMUMHUYECKUX peakluil (COeAUHEHUS, PA3I0KEHUS, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiamMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OPYAOBAHUEM, U3YUECHHE U OMUCAHUE
(¢u3MYeCKuX CBOMCTB O0O0pa3sLOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMCAHME NPU3HAKOB IPOTEKAHWS XMMHUYECKHX pEakUHi (pasyioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE XkKee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, AUCTWIIALUA, XpoMarorpadus, IpOBEICHHE OYUCTKH TOBapEHHON
CONMM, HaONIOAGHHE W  OMNHCAHME  PE3yJIbTaTOB  MPOBEACHUS  OINBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHHME MOJEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaxxHeilline npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — a3ineMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl
MOJIyYeHHUs] KUclopoda B JabopaTOpud W IPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposia B mpupojie. O30H — aJIoTpoIHas MOAU(pUKALNS KHCIOPO/a.

TennoBort »h(EKT XUMHUUECKOW pPEaKIuy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPEakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCWICHHE MapHUKOBOTO 3P (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bomopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, (GU3MYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuUpoOZie M B XKU3HU 4esnoBeKa. KpyroBopot BOAbI B IpUpoOJE.
3arpsi3HeHHe OpUPOIHBIX BoJI. OXpaHa U OYUCTKA NPUPOIHBIX BO/I.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyrommue. Homenkmarypa oxcuaoB. Du3nveckue U XUMHUYECCKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: IMENOYM U HEPACTBOPUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusndeckue u
XUMHYECKHE CBOMCTBAa KHCIOT. Psp axktuBHoctu mertaimnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @uU3M4ecKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCITMHEHMUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEECICHUE COAECPKaHUs KHUCIOPOJa B BO3AyXE, MOJIYyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHUE, pACIO3HABAHUE U HW3YUYCHUE
CBOMCTB BOJOponaa (ropeHue), B3auMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEHW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
uccieoBaHue OoOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUS OKPACKW MHJIMKATOPOB B PacTBOpaxX KUCIOT W IIEIOYEH,
uzydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIuid HEeUTpalu3alyu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJla JAPYTMM W3 PacTBOpa COJIM, PEUICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEOMHEHUI.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHTOB JI. W. MenpgeneeBa. CtpoeHue aroMoB. XUMHYECKASl CBA3b.
OxucanTeIbHO-BOCCTAHOBUTEILHbIE PEAKIIHH.



[lepBbie TOMBITKM KIACCU(PHUKAIMNA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M IEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepuognueckuii 3axoH. [lepuoanueckasi cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonHas u  JJIMHHONEpUOAHAas  (OPMBI
[Tepuomuueckon cucrembl xumuueckux aneMeHToB /. M. Menneneea. [lepuobl
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siAep. M3oTonsl. DnekTponbl. CTpoeHue
JIEKTPOHHBIX ~ 000J04eK atoMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA T0 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUSI paJhyca aTOMOB XHMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyInaM U Nepruoaam.

3nauenue [lepuoguueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Uil pa3BUTHUs Hayku U mnpaktukd. .M. MenpeneeB — yd€HbIl U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBasieHTHass (ToJjiipHass W HEMOJSIpHas) CBS3b.
DNEeKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. VIOHHAs CBS3b.

Crenenp  oxkucieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNsI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuy pas3ioKeHUs, COSTUHEHNS).

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIMXCSI CUCTEMHBIMH JJISI OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHbIE TOHSATHUS: HAyYHbIH (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, DJIIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, CAUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHHEpAIbl, TOPHBIC TOPOJIHI,
IIOJIE3HBIE UCKONIAEMBbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHYeCKasi peaKIus



[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHMM CBOWCTB
XUMHUYECKUX DJIEMEHTOB INIEPBBIX TPEX IMEPUOJNOB, KW, KAJIBLMI M HX
COCIMHEHHA B COOTBETCTBMM C TIIOJIOKEHHMEM »3JIEMEHTOB B Ilepuoguueckoii
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BelecTBa: BHIBI XMMHUYECKOW CBS3M. THIIBI KPUCTAIUIMYECKUX
pElETOK, 3aBUCHMOCTD CBOMCTB BEILECTBA OT TUIA KPUCTALIMYECKON PEILETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIIHMM 110 Pa3IUYHBIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YPaBHEHUSL.

[Tonsitue o ckopoctu xumuuecko peakuuu. [loHsiTHe 00 OOpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX M TeTepOTreHHBIX
peakuuax. llonsarue o xkaranuse. IlonsaTue 0 XumMuyeckoM paBHOBecuu. PakTophl,
BIMAIOIIME HAa CKOPOCTh XMMHYECKONM pPEaKIUU U IOJOKEHUE XUMUYECKOIO

PaBHOBECHSL.
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBnenue YPaBHEHHM

OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKkIMii C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus dAEKTPONUTUIECKON TUCCOUNUALMHU. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMudeckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBbIE M COKpAllI€HHbIE HWOHHBIE YypaBHEHUs1 peakuuid. CBOICTBA KHUCIOT,
OCHOBAaHMM U COJel B CBeTE TMPEACTaBICHUH 00 DIEKTPOIUTHUYECKOU
nucconnanyu. KauecTBeHHbIE peakiiui Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HEMeTaIoB (rpadura M anmasa), CIOXKHBIX BELIECTB
(xJopua HaTpusl), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIuu
OT BO3JEUCTBHUSL PaA3IMYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOIHOCTH
pacTBOPOB BEUIECTB, MpoLEcca AUCCOLMALMM KHCIOT, WIEIOYEed U COJIeH
(BOBMOXKHO  HCIOJIb30BAaHME BHACO MaTE€pUaliOB), MPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKA  TPOTEKAHWs]  PEaKlMid  HMOHHOTO  OOMeHa
(oOpazoBaHme oOcajgka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOIBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3iioKEHUs, COECUHEHHs), pAClO3HABAHUE HEOPraHUYECKUX



BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid HAa HOHbI, pELIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTtanibl U MX coeinHEeHUS

OOmast xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHsSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (pU3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XHUMHUYECKHME CBOMCTBA Ha MpUMeEpe XJopa
(B3auUMOJIEHCTBUE C METaUlaMU, HEMeTa/llaMH, IHIesJo4amMu). XJIIOpPOBOIOPO/I.
ConsiHast KHCIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeEJIOBEKa. BakHeWlune XJIOpHAbl U UX
HAXOXKJEHUE B IPUPOJE.

OOmas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KHCIOPOJa U Cepbl. AJIJIOTPONHbBIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYECKHEe CBOMCTBA. OKCHUIBI Cepbl KaK MPEICTaBUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, (QU3NYECKHE M XUMHUYECKHE CBoicTBa (oOmme Kak
OpEICTaBUTEN Kilacca KHUCIOT M crHeuu@uueckue). XUMUYECKHE pPEaKIHH,
JeKalie B OCHOBE IPOMBIIUIEHHOTO CHOC00a IMOITY4YeHHsI CEpHOM KHCIIOTHI.
[Tpumenenue cepHoit KUCIOTHI. CONMM CEpHOM KUCIIOTHI, KAUECTBEHHAs! peaKus Ha
cyiabdaT-uoH. HaxoxneHue cepbl U €€ COCOUHEHHH B MpHpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeW cpeabl COCIUHEHHSIMU cepbl (KHCIIOTHBIE JOK[IH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAICHHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacIpOCTPAHEHHE B MPUPOJIE,
bu3nueckue u XumMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHUAK, €ro
(bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyuyeHrue U npuMeHeHune. Conu aMMOHUS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHUCJIOTa, €€ MOoJyuyeHue, (PU3MUecKHe M XUMHUYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  CHenu(puyecKue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHS B KAauyecTBE MHUHEPaIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HeHUE OKpYKarollei cpeabl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCIEHHsS.  YIJIepoA,  aUIOTPOIHBIE
MOAM(UKALIMKM, PACHPOCTPAaHEHHE B MpUponae, (U3MYECKUE U XHUMHYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JCHCTBHE Ha JKUBBIE OPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpOOJIeMBbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOTO TOTEIUICHUS KJIMMaTa, MMAPHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3HUEeCKUe U XMMHYECKHE CBOMCTBA,
nojsyuyeHue u npuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.



Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEILECTBAX KaK O COSIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEDTH),
MPOAYKTBl UX TepepaboTku (OCH3WH), WX POJb B OBITY W HPOMBIIIJIEHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: KHpax, OeNkax, yrieBojax — U ux
poJii B KM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COCTUHCHUIM.

Kpemuuii, ero ¢Qusmueckrne u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMenenue. CoenuHeHus: KpeMHusi B mpupoje. OOmue mpeacTaBieHUs 00
okcunie kpemaus (1V) u kpemaueBoi kuciore. CHIHMKAThI, UX UCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelilne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIONIb30BaHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

U3ydeHHEe 00pa3IOB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTpaKalwlue (QU3NYECKHUe W XHMHUYECKHE CBOMCTBA
TraJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMud XJOpPUAOB (TaJOT€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUMHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOYyIJIMBaHUS caxapa Mo JehCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEICHNE KaUeCTBEHHOW peaKIuu Ha cybdar-
MOH M HAOJIOJeHUWE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COCINUHEHUH (BO3MOXKHO MCIOJIb30BaHHE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEeHUH, MoIyyeHue,
coOuMpaHue, pacro3HaBaHWE€ W M3YYCHHE CBOWCTB aMMHakKa, IMPOBEIACHHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Nmpu3HaAKOB
YX [POTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHUE Mozenein
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO rasa, IpOBE/ICHUE KauyeCTBEHHBIX PEaklMil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE TMPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJMKATHOM TMPOMBIIIIICHHOCTH, PEIICHHE HSKCIePUMEHTATBHBIX
3aza4 1o reme «BakHelIe HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTaJibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTtajndeckasi CBsi3b U
METAJIMYECKass ~ KpPUCTA/UIMUECKass  pel€TKa.  DJIEKTPOXUMUYECKUH Pl



HanpsoKeHUN MeTauioB. OU3NYEeCKUe U XMMUYECKHE CBOMCTBA MeTayuioB. O0mue
criocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMHHUH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamabl: NojokeHUe B llepuoanueckoit cucTeMe XUMHYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HaXOXKJICHUE B MIPHUPOJE.
dusznyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUIbsl U
TUJAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IENOYHBIX METaNIOB M HX
COEIMHECHUM.

[[lenoyHo3emenbHbIE METAUIbI MarHuidi MW KalbLMH: IIOJIOXKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXO0XJIeHHUE B IIpupojie. Dusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmive coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MengeneeBa, CTpoEHHE atoma, HAXOXAcHWE B mpupojae. dPusnmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
AJTIOMUHUS.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB [1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXJeHUWE B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. OKCubl, rTuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJydCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTATOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJb30BaHUE BHUIACOMATEPHUAIIOB),
MCCIIEIOBAHUE CBOMCTB XKECTKOW BOJBI, MpOllEcca TOPEHUS XKeJe3a B KUCIOPOJIe
(BO3MOXXHO  HCIOJB30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEaKIMii HAa WOHBI: MarHus, KajJbllUs, aJIIOMUHUS, IIMHKA, JKeJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE W OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMCHH HWOHAMU HATpWsl, Kalusd U KalbIus (BO3MOXHO HCIIOJIb30BaHUC
BUJICOMATEPHUAITIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMIAPOKCHUIA ATTFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxuelme
METAJLTBI U KX COSTUHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuasnbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHNE BEILECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUeh cpeanl (MpefaenbHas AOIMyCcTUMast
KOHIIeHTpalus Beulects, nainee — [1/IK). Ponb xuMuu B pemieHnn 3K0JIOTMYECKUX
po0Iem.

Xumuyeckuii IKCnepumenm:



u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXINpeAMETHBIX CBSI3€M MpU M3YYEHHH XUMUU B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JJI OTICIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEPUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MaPHUKOBBIN
b (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusnka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH]I,
M30TOIbI, PAJUOAKTUBHOCTh, MOJICKYJa, JJICKTPUUYECKHUI 3apsii, MTPOBOJIHUKH,
MOJIYIPOBOJTHUKH,  JIUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, COJIHIIE.

buonorusi: dorocunres, npixanue, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI00pEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE MOPOJBI,
MOJIE3HBIEC UCKOMAaeMBbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI 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
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00yUYarOIIHUXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYarOIIHUXCSA
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpeHne ONbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHON HH(popManuen 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
JeATEIbHOCTH, TOTOBHOCTM K PpPa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
YW B3aUMOIIOMOIIM B TIpoliecce ATOW Yy4yeOHOM JeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI NPUPOJIbI, B3aUMOCBS3SX YEIIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHOM, MH()DOPMAIMOHHOM M YHUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN
JUTEPaTypon, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHMIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa30BaHHIO, TPOEKTHOM ¥  HMCCIENIOBATEIhCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEUIIIEM;



4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HAHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KWU3HU, OCO3HAHUE IMOCIEJICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOAMMOCTU COOJIONEHUsT TpaBUi OE30MaCHOCTH IMpU OOpallleHUd C
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOro BOCIIHTAHUSI:

WHTEpEC K MPAaKTHIECKOMY U3yUYeHHUI0 TTpodeccuii U Tpya pa3IndHOro poja,
yBaXEHUE K TPYAYy W pe3yibTaraM TPYAOBOU NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHWW TI0 XWUMHH, OCO3HAHHBIA BEIOOD
WHMBUTyaJIbHON TPACKTOPUHU MPOJOHKCHHUS 00pa30oBaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TPo(heCCHOHATBFHOM ACATENHPHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHAIBHON CPEJIE;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

HKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHHE K NPUPOJEC KaK HCTOYHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHMYECKOMY 37I0pOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, IOJIy9aeMble MPH M3YYCHUH XUMUH, IS
peneHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  OKOJIOTUYECKOHW  KYJBTYpPBI, OCO3HAHHUS TJ00aTbHOTO  XapakTepa
DKOJIOTHYECKUX TMPOOJEeM M IMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XHUMUH,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHHUS PYKOBOJICTBOBATHCS MM B TTO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATBI

B cocraBe wMeranpeaMeTHBIX PE3yIbTaTOB BBIICTSIOT 3HAYUMBIC TSt
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX NpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpeAMETOB (HOPMHPOBATH MPEACTABICHUE O IEJIOCTHOMN
HAyYHOW KapTHMHE MHpA, M YHUBEpCAJIbHbIC yUeOHbIC NEeWCTBUS (ITO3HABATCIIbHBIC,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE 0O€CneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMH
NESATCTLHOCTH.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUSI

ba3oBble Jiornueckue aeicTBUA:

YMEHUSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUUYECKHX TMOHATUNA (BBIAEIATh WX XapaKTEPHbIE
MPU3HAKHW, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMHU), HCIIOIH30BaTh
TIOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (JAKTOB M SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH U1l KIAaCCU(PUKAINMKA XUMHUYECKUX BEIIECTB U XUMHUUYECKHX pPEaAKIUH,
yCTaHABIMBATh MPUUMHHO-CIIEJACTBEHHBIE CBA3U MEXIY OOBEKTaMU H3yUCHUS,



CTPOUTH JIOTUYECKHE PACCYk ACHUS (MHIYKTUBHBIE, AENYKTHUBHBIE, 10 AHAJIIOTHUH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe TMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUYECKON peakIuu — NpU PEHICHUH Y4eOHO-TI03HABATENbHBIX 3a1a4, ¢ YYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISTH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKLUM,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U
POTUBOPEYHS B U3YUAEMBIX IIPOLIECCAX U SIBICHUSIX.

ba3oBble uccienoBarTeabcKue 1eiiCTBUS:

YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKE B KAueCTBE OCHOBBI JJs (OPMUPOBAHUS TUIIOTE3bI 10
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

npuoOpeTeHNe OmbiTa MO IUIAHUPOBAHUIO, OPTraHU3alUd M IPOBEICHUIO
YUEHHYECKUX OSKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €r0 pe3yJbTaT, GOopMyIUpoBaTh 00OOLIECHUS U
BBIBOJIBI 10 PE3YyJIbTaTaM IIPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABIIATH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HHPOPMALIHIO
pa3IUYHBIX BUJOB U (OPM IMPEICTABICHUS, NOJIYYAEMYIO U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMUYECKOIO COJAEpXkaHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;

YMEHHE MPUMEHATh Pa3INYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpMAIllMd U COOTBETCTBYIOIIMX JI@HHBIX, HEOOXOAUMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONpPENEIEHHOIO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh  MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJBTYpPOIl aKTUBHOT'O MCIIOJIB30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JIrharpamMmamy,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoBaTh B Ipolecce y4eOHOH U
UCCJIEI0OBATENHCKONW JEATEIbHOCTH UHPOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIICH IPUPOLHOU
Cpellbl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIEe 1eHCTBHS:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Juaiora W (WIM) JHUCKYCCUHU) TIO
CyUIeCTBY  OOCyXJaeMoil  TeMbl, (OpPMYJIUPOBAaTH CBOM  IPEIJIOKCHHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI PEJIOKEHHOM 3aa4H;

YMEHUS  NPEJICTaBIATh  MOJYYEHHbIE  pe3yJbTaTbl  ITO3HABATEJIbHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh NPE3EHTALUIO



pe3yJIbTaTOB BBIMOJIHEHHUS XUMUYECKOTO HKCIEpUMEHTa (71a00paTOpHOrO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO MTPOEKTA);

yMEHUsI Y4eOHOTro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIIbHOM W MCCJIEAOBATEIbCKOW  JIESITEIBHOCTH  IPU  PEUICHUHU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuuid (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JEHCTBHUI, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U Apyrue).

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACISTh LENU IEATEIBHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3pEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
IIO3HABATENBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
[IPEUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pe3ysibTaTa 3asBJIICHHOM LEIU, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, PEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeAMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepalibHOM pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOEHHBIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOOBI
neucTBul, cnenuduueckue JUIsI  TpeAMETHOM oOnactu  «XUMHUS», BUIBI
JNEATEIBHOCTH 1O  IOJYYEHWI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsX.

K xoH1y 0OyueHus B 8 kiiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOLIUXCSl YMEHHUI:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSTHW: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTA4, OCHOBAHHE, COJIb, DJIEKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi peakiusi, KiacCU(pUKAIUS pPEaKIui: peakiuu
COCIVHEHUS, PEAaKUUU PAa3JIOKEHUS, PEAKUUU 3aMEUICHUs, pPeaKuuu
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJIECHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PACTBOP, MAcCOBasl JOJIs BEIIECTBA
(TpolieHTHAs! KOHIICHTPAIIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU NOHSATUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJISI COCTaBJCHHS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,



MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN M0
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJokeHus B [lepuogmyeckoid cucreme,
3aKOHOB COXPAaHEHHs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmmunyio Gopmy [leproamaeckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3iauyaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibeie u
OOJIbIIIME TIEPUOJIbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuonnyeckas cuctema xuMudeckux osjementoB . U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia siapa, o0lee Yucio IEKTPOHOB
U pacrpeieieHue UX Mo JEKTPOHHBIM CIIOSIM);

KJacCUu(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, MO TEIIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpallEHUA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEJBHYIO MOJICKYJISIPHYIO M MOJSIPHYIO  MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢dopmyre
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMM MBICIUTENBHON AEATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIEeHHE, CHCTEMAaTHU3alluio, KiacCH(pHUKAIUIO,
BBISIBJICHUE TMPUUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 M3Yy4YEHUSI CBOWCTB
BEIIECTB U XHUMHUYECKHX PEAKLUHM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUSI — HaOIIOJICHHE, W3MEpPEHUEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICICHHBIN);

CJIEIOBaTh  MpPAaBWJIAM  IOJb30BAHUS  XMUMHUYECKOM  MOCYAOM U
7a00paTOpHBIM  O00OpYJOBaHMEM, a TakKXKe IMpaBWIaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU TI0 BBIMOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB 1O TOJYYEHUIO U COOMPAHUIO
ra3zoo0pa3HBIX BEMIECTB (BOMOpOJa ¥ KHUCJIOPOJA), MPUTOTOBJICHHUIO
PACTBOPOB C OMNPEACIEHHON MaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI MO
pacIio3HaBaHHUIO PACTBOPOB MIEIOUYEH U KUCIOT C TOMOIIBIO UHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).



K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XHWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJUTUYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE€ paBHOBecHe, oOOpaTUMble U
HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs,
METAJIMYEeCKas), KpUCTANIMYECKass penieTka, KOpPpo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakUuuu, MPEAeabHO JOMyCTUMas
koHueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJII COCTaBJICHUS (HOPMYJT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIHII;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUN Mo (opmyrnam, BHJ XUMHYECKOU
CBsI3W (KOBaJICHTHAs, WOHHAs, METaUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmyeckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIUCHIBaTh W XapaKTepH30BaATh
tabnuunyto Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «moOouyHas
noarpymnmna (b-rpymnma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCIUHCHHUM B
npejenax MajblX MEePUOJIOB M TJIaBHBIX MOATPYMI C YUYETOM CTPOEHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUu
BEIIECTB, MO0 TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE



MpUMEPaMH  MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYCCKUX PEaKITHiA;

COCTABJISITH YPaBHEHUS JJICKTPOJUTHYCCKON JHCCOIMAIUA  KHCIIOT,
IICJIOYCH U COJICH, IMOJTHBIC ¥ COKPAIIEHHBIC YPABHCHUS PEAKIIMH HOHHOTO
oOMEHa, ypaBHCHHUS pPEaKIUi, MOATBEPKIAIOMIUX CYIICCTBOBAHUE
TCHCTHYECKOM CBSI3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PCAKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEHTa 10 ¢dopmyIie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, IIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOH PEaKITnu;

coOmoaTh  MpaBWiIa  IOJB30BAaHUS  XUMHUYECKOM  TOCYyJIOH |
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe IIpaBujia oOpamieHus ¢
BCIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHMSMU TII0 BBIMOJHEHUIO
Ja00paTOPHBIX XUMHYECKUX OIIBITOB IO TIOJYYCHUIO U COOMpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKHUCIIOTO rasa);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPHI-, OPOMUII-,
uonua-, kapoOonart-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON IEATESIbHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTH3aIlui0, BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢H — JJII M3YyYCHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX pEeakKIui, eCTECTBCHHO-HAYYHbIE METOJbl IIO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJICTUPOBAaHUE, SKCIIEPUMEHT (peanbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

N HaunmenoBanue
- pa3aesioB U TeM

n/n

NPOrpaMmblI

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JuekTpoHHbIE (HUGPOBHbIE)
o0pa3oBaTejibHbIE PeCypChl

IIpumeyanu
e

Pa3nen 1. [lepBoHauaabHble XuMHYeckue NousiTus (20 yacos)

OcHoBHbIe BUbI KOHTPOJIA: Tekymuii KoHTposb; KoHtponpHbix padot — 1; IlpakTuueckux pador — 1.

XUMHS — BayKHas

001acThb
11 €CTECTBO3HAHHS U 5 1 bubmorexa [JOK
' . https://m.edso0o.ru/7f41837c
MIPAKTUICCKON
JIEATEIbHOCTH YEIOBEKA
12 BemrectBa u 15 1 bu6nuoreka [IOK
' XUMHYECKUE PEaKIINU https://m.edsoo.ru/7f41837c
Hroro no paszneny 20

Paznen 2. Baxkneiimme npeacraBuTe/in Heopranudeckux Bemiects (30 yacos)

OcHoBHbIe BUABI KOHTPOJIsi: Tekymuit koHTpousb; KoHTpoabHbIX paboT — 2; [IpakTnueckux padbot — 3.

51 Boznyx. Kucnopoga. 5 1 bubmuoreka [JOK
' TTousitre 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa. ITonstue o 8 bu6mmoreka [JOK
' KHCIIOTaX U COJIIX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl.
bu6nuoreka [IOK
2.3 IT o 5 1 1
OHATHE 0 https://m.edsoo.ru/7f41837c
OCHOBaHHUSIX



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

OCHOBHBIC KJIACCHI Bu6 LIOK
noIMoTeKa
2.4 HeOpFaHI/I‘I?CKI/IX 11 1 1 https://m.edsoo.ru/7f41837c
COEIMHEHUI
Hroro mo paszueny 30

Pa3znea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenune aToMOB.
Xumuueckasi cBsi3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (18 yacos)

OcHoBHbIe BUABI KOHTPOJIsi: Texymuii kouTposb; Konrponsubeix pador — 1.

Ilepronnueckuii 3aKOH
u [lepuonuueckas

31 CHUCTEMA XUMHYECKUX 7 bubnnoreka IIOK
snemenToB 1. https://m.edso0.ru/7f41837c

MenneneeBa. CTpoeHue

aToMa

XHUMHYecKas CBSI3b.

39 OKHUCIHUTENBHO- 8 1 bubmuoteka [JOK
' BOCCTAHOBUTEIbHBIC https://m.edsoo.ru/7f41837c
peakuuu
bu6nuoreka [IOK
Hroro o pasnery 15 https://m.edsoo.ru/7f41837c
PesepsHOe Bpems 3 bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08 4 4



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

HaunmenoBanue
pa3jaesioB U TeM

Ne

n/n
NporpamMmbl

KoanuyecTBo 4acoB

KonTposabHubie

Bcero
padoThI

Paszgea 1. BemecTBo n xummnuyeckue peakuuu (17 yacos)

IMpakTnyeckn
e padoThbI

JuiekTpoHHbIE (HUGPOBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

IIpumeyanu
e

OcHoBHbIe BUABI KOHTPOJIsi: Tekymuii kouTponb; Kontponsabix padot — 2; [IpakTnueckux padot — 1.

IToBTOpenue u
11 yriayOieHne 3HaHu| 5 1 bubmmoreka [IOK
' OCHOBHBIX Pa3JieJioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa HOK
' P . https://m.eds00.ru/7f41a636
XUMHUYCCKHUX PEAKIIHA
DNeKTpOIUTHYECKAst
13 JIUCcoIaIysl. 8 1 1 bubmuorexa [JOK
' XUMUYECKUE PEAKIIUH B https://m.edso00.ru/7f41a636
pacTBopax
Hroro no paszneny 17

Pa3nen 2. HemeTra/uibl M UX coeqnHeHus (25 yacoB)

OcHoBHbIe BUIbI KOHTPOJIsi: Tekymuit koHTponb; KonTponeHbIX padot — 1; [IpakTrueckux padort —2.

OO6mrast XxapakTepucTruKa
2.1 XUMHYECKHAX DJIEMEHTOB
VIIA-rpynnet. ["anorens

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
2.2 .
VIA-rpynmnsl. Cepa u eé

COCIUHECHUA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [IOK
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

2.3

2.4

OO6m1ast XxapakTepucTruKa
XUMHYECKHUX IJIEMEHTOB
VA-rpynmnsl. A3o0T,
dbocdop 1 UX CoeTMHCHUS

OO1wast xapakTepucTHKa
XUMHYECKHUX 3JIEMEHTOB
IVA-rpynnel. Yraepon u
KPEMHHU U UX
COEIUHEHUS

Hroro no pazneny

25

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

Pa3nen 3. Merajuibl u ux coennneHus (20 yacos)

OcHoBHbIe BUbI KOHTPOJIA: Tekymuii KoHTposb; KoHtponbHbix padot — 1; [lpakTuueckux pador — 1.

31 OO6mume cBoiicTBa 4 bu6mmoteka [IOK
' METAJLIOB https://m.edso00.ru/7f41a636
3.9 Baxwueiinime MeTalIbl 1 16 bubnnoreka IIOK
' WX COEIMHEHUS https://m.edso0o.ru/7f41a636
Hroro no paszneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa (9 yacon)

OcHoBHBIC BBl KOHTPOJIA: TeKyIni KOHTPOJIb.

41 BemectBa u marepuassi B 3 bu6nuoreka [IOK
' JKA3HU YeI0BEKa https://m.edso0.ru/7f41a636
Htoro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



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