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denepaibHas pabodas mporpamMma Mo ydeOHoMmy mpeameTry «Xumus» (0a30BbIi
YPOBEHB) BKJIIOUAET MOSICHUTEIBHYIO 3alKCKy, COACp)KaHUE OOYUYeHHUs], IUIaHUPYEMbIC
pe3yabTaThl OCBOCHUS IPOrPAMMBI [0 XUMHH, TEMAaTUYECKOE TUTAHUPOBAHHUE.

[TosicHuTenbHast 3amucka OTpakaeT OOIIMe LEeNu M 3aJa4d HU3Yy4YeHUS XUMUH,
XapaKTEPUCTUKY TCUXOJOTUUECKHUX MPEINOCHUIOK K €€ U3YyUeHHI0 00y4arolUMUCs, MECTO
B CTPYKType yueOHOTro IUIaHa, a TakKKe MOAXOIbl K OTOOpY CONEp)KaHMs, K OMPEEICHUIO
IJIAHUPYEMBIX PE3YJIbTATOB.

Conepxanne  OOyueHHUsT  PacKpbhIBAe€T  COJEpXKATCIbHBIE  JIMHUU, KOTOpHIC
NPEaararoTcs JJia 00s13aTEeIPHOTO M3YyYCeHHS B KaKIOM KJacCce Ha YPOBHE OCHOBHOTO
00111ero oOpa3oBaHus.

[Inanupyembie pe3ynbTaThl OCBOCHHUSI NIPOrpaMMbl MO XHUMHHU  BKIIHOYAIOT
JMYHOCTHBIC, METaNpeIMETHbIC pe3yJbTaThl 3a BECh IMEpUOJ OOy4YEeHHUS Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs, a TaKkKe MPEAMETHBIC JOCTIKEHUS 00y4aromerocs 3a
KaKJIbIH T0J1 00yUCHHUS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsS COCTABJICHA Ha
OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTENbHOW MPOrpaMMbl
OCHOBHOT0 001Iero obpazoBanusi, npeactaBieHHbIXx B @I'OC 00O, a Ttakke Ha OCHOBE
dbenepanbHOil pabodeil mMporpaMMbl BOCITUTAHUS W C y4ETOM KOHIICMIIMU TPENOIaBaHUs
ydgeOHOTO TmpeameTa «XuUMHUS» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoit
denepanum.

[Iporpamma 1o Xxumuw HaéT MPEACTABICHUE O IEJAX, OOIIEH CTpaTeruu o0ydeHUs,
BOCIIUTAHUSI U PA3BUTHS O0YUYAIOMIMXCS CPEJACTBAMHU y4eOHOrO MpeaMeTa, YCTaHABIUBAET
00s13aTeNIbHOE TPEJAMETHOE COJEp)KaHUE, MPeayCMaTpUBACT pachpeiesieHue €ero Io
KJIacCaM U CTPYKTYpUpOBaHUE MO pa3jesiaM U TeMaM IporpaMMbl 10 XUMHH, OMpEeeseT
KOJMYECTBEHHBIE U KAYCCTBEHHBIC XApAaKTEPUCTUKHU COJEPKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATENBHOCTD U3YUEHUS XUMHUU C YUYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHbIX
CBA3CH, JIOTMKA YYeOHOro TMpolecca, BO3PACTHBIX OCOOEGHHOCTEH 0Oydaroumxcs,
ompenesieT BO3MOXKHOCTH TpeAMeTa Ui pealu3alii TpeOOBaHUN K pe3ysibTaram
OCBOCHHSI OCHOBHON 00pa3oBaTeNbHONW MPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, a Takke TPeOOBaHMI K pe3yibTaTaM OOy4deHHS] XMMHUU Ha YPOBHE IIeJeH
U3y4YCHHUS] TIpeAMETa W OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIHHON JESTEIHHOCTU
00yy4aroIIerocs o OCBOEHUIO Y4eOHOTO COJEpKaHUSI.

3HaHWE XUMHUU CIYXKUT OCHOBOM 11 (OPMHPOBAHUS  MHUPOBO33PEHUS
00yyJaroIerocsi, €ro MNpeiCTaBICHUN O MaTEepUaIbHOM EIMHCTBE MHUpPA, BAXHYIO POJb
UrparoT GopMHUpyeMble XUMHUEH MPEICTAaBICHUS O B3aUMOINPEBPAIICHUSX SHEPTUU U 00
SBOJIIOIIMM BEIIECTB B MPHUPOJIC, O MyTSAX PEHICHUs TI00AIbHBIX MPOOJEM YCTONYUBOIO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JIHEPIreTUYECKOW, MHUIIEBOM M HKOJOTHYECKON
0€e30MacHOCTH, TPOOIIEM 3APaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peaiu3allid BO3MOXHOCTEW [JIsi camMopas3BUTHS U (POpMUPOBaHUS
KyJbTYPBI TUYHOCTH, €€ 001Iel U GyHKIIMOHATBHONU IPAMOTHOCTH;

BHOCUT BKJaJ B (QOPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyyJarormxcs, HaBBIKOB ux CaMOCTOSITETIbHOM y4ueOHOM NEATEeIbHOCTH,
OKCIIEPUMEHTAIBHBIX W  HWCCJIENIOBATEILCKUX  YMEHHM, HEOOXONMMBIX  Kak B
MOBCE/IHEBHON XKU3HU, TaK U B NPO(ECCHOHAIBHOU EITEIIbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIJICHHUS, 3aKIabIBAET OCHOBBI IIEJIOCTHOTO
B3MUISiJa HA €IWHCTBO TMPUPOALI M UEJIOBEKA, SIBIAETCS OTBETCTBEHHBIM JTalioM B
(GbOopMHUPOBAHUHU €CTECTBEHHOHAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;

CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K MPHUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B DKOJIOTMYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHHST B OOY4YCHHUHM XUMHUU OOECIIEUUBAIOTCS  CHEIMPUKON
coliepKaHusl Y4EeOHOTO TIpPeIMeTa, KOTOPBIM SBIAETCS MEAarorudyeckd aaanTHpPOBAaHHBIM
OTpaKeHHEM 0a30BOM HAYKU XMMUU Ha ONPEACIEHHOM dTane €€ pa3BUTHSL.

Kypc xmmum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHWS OPHUEHTHPOBAH Ha
OCBOEHHE OOYYalOIIMMHUCA CHUCTEMbl TMEPBOHAYAIBHBIX TMOHSATUM XUMHH, OCHOB
HEOPraHUYECKOM XUMHHM M HEKOTOPBIX OTICIbHBIX 3HAYMMBIX MOHSTUM OpPraHUYECKOU
XUMUHU.

CtpykTtypa coAep)kaHHsi TporpaMMbl [0 XUMHUU cQopMHpoBaHa Ha OCHOBE
CHUCTEMHOI0 Moaxo/a K €€ n3ydeHuro. CoaepkaHue CKIaAbIBAETCA U3 CUCTEMBI IIOHATUI O
XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBbI MOHATUN 0 XUMU4ecKoil peakuuu. O6e 3Tu
CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbI M0 MPUHIUITY MOCIEI0BATEIbHOIO Pa3BUTHS 3HAHUM
Ha OCHOBE TEOPETUUYECKHUX IPEICTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJIIPHOTO ~ y4YE€HUs KaK OCHOBBI  BCETO  €CTECTBO3HAHUS,

[Tepnonnueckoro 3akona JI.M1. MeHueneeBa Kak OCHOBHOI'O 3aKOHA XWMUU,

YYEHHS O CTPOCHUH aTOMa U XUMHYECKOW CBA3H;

MIPEICTABIICHUHA 00 IIEKTPOIUTUYECKON JUCCOIMAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSI PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH MOJYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K JIPyrOMY,
BBITIONTHSSL ~ (PYHKIMH OOBSICHEHHWS M NPOTHO3UPOBAHUS CBOICTB, CTPOEHUS U
BO3MOYHOCTEM MPAKTUYECKOTO MPUMEHEHUS U MOJYYEHHS U3Yy4YaeMbIX BEILIECTB.

OcBoeHue nmporpamMmbl 0 XUMUU CIIOCOOCTBYET (POPMUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKOW COCTABIISIFOIIEA HAYYHOM KAPTHUHBI MHUpPa B JIOTUKE €€ CUCTEMHOW ITPUPOJIBI,
LEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO M METOAaM IO03HaHus B Hayke. M3yueHue
XUMUU TPOUCXOJAWT C TPHUBJICUCHUEM 3HAHUW W3 paHee W3YUYEHHBIX YUYEOHBIX
IIPEIMETOB:

«Oxpyxaromuii Mmup», «buonorus. 5—7 knacce» u «duszuka. 7 Kiiacey.

[Ipn w3yueHWHW XUMHH TPOUCXOAUT (OPMHUPOBAHWE 3HAHWUN OCHOB XUMHUYECKOU
HAyKW KaKk OO0JacTM COBPEMEHHOTO €CTECTBO3HAHWS, TPAKTHUYCCKOU eATECIHLHOCTH
YeJI0BEeKa U KakK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. 3ajjaya y4eOHOro npeaMera
COCTOUT B JOPMHUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUM — BaKHEUIINX (PaKTOB, MOHITHUH,
3aKOHOB U TEOPETHUECKUX TMOJIOKEHUN, JOCTYMHBIX OOOOIICHUNH MHUPOBO33PEHUECKOIO
XapakTepa, si3blka HayKH, B MPHUOOIIEHUH K HAyYHBIM METOJaM MO3HaHUS MPU U3YYECHUU
BEILIECTB U XMMHUYECKUX peakui, B GOpMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHUN
U UX TNpUMEHEHMHM B  y4eOHO-TO3HABaTEIbHOM M  yuyeOHO-HCCIE0BATENIbCKOM
NEeSTEHLHOCTH, OCBOCHHUH MPABHII O€30MaCHOTO OOpAaIlleHHsI C BEIIECTBAMH B TTIOBCEHEBHOM
KUA3HU.

[Ipy w3yueHMM XUMHUU HA YPOBHE OCHOBHOTO O0OIIEr0o 0Opa3oBaHHsS Ba)KHOE
3HAUYCHUE MPUOOPENH TaKHUe MeIH, KaK:

dbopmupoBaHue VWHTEIUICKTYaJbHO  Pa3BUTOW  JIMYHOCTH, FOTOBOM K
caM000pa30BaHUI0,  COTPYJHUYECTBY, CAMOCTOATCILHOMY  TPHHITHIO  PEIICHUM,



CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBUAM KU3HU;

HaIpaBJICHHOCTh OOYYEHHUsI HAa CUCTEMaTHYECKOE MPUOOIIEeHHEe O0yYarolmuxcs K
CaMOCTOSITEJIbHOM ~ [MO3HABAaTEJbHOW JE€ATEIbBHOCTH, HAYYHBIM METOJaM II03HaHUs,
dbopMHUPYIOLITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieyeHue yCJIOBHH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYarOIIUMUCS OIbITa
pPa3HOOOpa3HOW JNEeATETbHOCTH, TO3HAaHUS W CaMOIIO3HAHUS, KJIIOYEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMIETEHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUISl Pa3IMYHBIX BUOB
NEeATENbHOCTH;

dbopmupoBanue o0IMIeH (HYHKIIMOHATHFHON W €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B
TOM YHUCJIE YMEHUI OOBACHITh W OLIEHHUBATH SIBIICHUS OKPYKAIOIIEr0 MHUpPA, UCHOJIB3YS
3HAHUSI U OMbBIT, MOJYYEHHBIE MPU M3YYCHUU XUMHH, MPUMEHSATh UX MPU PELICHUU
npo0JieM B OBCEHEBHOM KU3HU U TPYAOBOM AESITENbHOCTH;

dopmupoBaHue y oOydYarouMxcsi T'yYMaHUCTUYECKUX OTHOLUIEHUH, MNOHUMaHUS
LHEHHOCTH XWUMHUYECKMX 3HAaHUM [JIs1 BBIPAOOTKM DKOJIOTMYECKH I1eJIecO00pa3HOro
NOBEACHUS B OBITY U TPYJIOBOM NEATETBLHOCTH B IIEJIAX COXPAHEHUS CBOETO 3/I0POBbS U
OKPY’Karoel IPUPOTHON CPEIBL;

pa3BUTHE MOTHBAallUM K OOYYEHHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOEHHS OOIEYEIOBEYECKHX LIEHHOCTEH, FOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAPABICHHOCTH JAJIbHEUIIIET0 00yUYeHUSI.

OO0miee 4ncIO0 YacoB, PEKOMEHJIOBAHHBIX NJisi W3ydeHus xumuu, — 134 gaca: B 8
KJacce — 68 yacoB (2 4aca B HEZIENI0), B 9 kiacce — 66 yacoB (2 yaca B HEJEINIO).

JIis KaXa0ro Kjiacca MpeayCMOTPEHO PEe3epBHOE yueOHOE BpeMs, KOTOPOE MOXKET
OBITh MCHOJB30BAHO YYACTHUKAMH 00pa30BaTEbHOIO Mpolecca B LEIsIX (popMUpOBaHUS
BapUaTUBHOM COCTAaBIISAIONICH COAEpX aHUS KOHKPETHOUM pabouei mporpammsbl. [lpu sTom
oOs3aTenbHas (MHBapUaHTHAs) YacTh COAEP)KaHUS MPEIMETa, YCTAHOBIEHHAS MPUMEPHOM
pabouell mporpaMMoi, U BpeMs, OTBOJUMOE Ha €€ U3y4yeHHUeE, JIOJDKHBI ObITh COXPaHEHbI
MOJIHOCTBIO.



COJAEPKAHUE OBYYEHUSA

S KUIACC

IlepBoHaYyaIbHbIC XUMHYECCKHE TOHATHSA

[Ipenmer xumuu. Ponp Xxumum B KU3HMU 4enoBeka. Tena u BemecTBa. Ousznyueckue
CBOIMCTBa BEHIECTB. ATperatHoe cocTosiHue BemlecTB. [loHATHE O MeTomax MO3HAHUS B
xuMHH. XUMHS B cucTeMe HaykK. Yuctele BemectBa M cMmecu. CrnocoObl pasaeneHus
CMecen.

ATOMBI 1 MOJIEKYJIBI. XUMHYECKUE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTble U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass (opmyna. BaleHTHOCTH aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHAs aroMHas wacca. OTHOCUTEIbHAs
MOJIEKYJISIpHAs Macca. MaccoBast 10JIs1 XUMUYECKOTO 3JIEMEHTA B COEJUHEHNH.

KommuecTBo BeniectBa. Monb. MouisipHasi macca. B3auMoOCBsI3b KOJIMYECTBA, MACCHI
U 4HCcla CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérsl mo ¢opMmynamM XHUMHYECKUX
COE€IMHEHUM.

Pu3NYECKUEe U XUMHUYECKUE SIBJICHUA. XUMUYECKas Peaklus U €€ MpU3HaKh. 3aKOH
COXpaHEHUsI MacChl BEHIECTB. XHUMHUUYECKHe YypaBHeHus. Kiaccudukanus XUMHUECKUX
peakiuii (COeIMHEeHM S, Pa3JIOKEeHHs, 3aMeIeHUs, 0OMEHa).

Xumuueckuii 3Kcnepumenm. 3HAKOMCTBO C XHMHMYECKOW IOCYZOW, C IpaBUIaMu
paboTel B Jlabopartopuu W NpuéMaMu OOpalieHusi ¢ JIabopaTOpHBIM O000PYIOBAHUEM;
U3y4YeHHE U OIHCaHUE (PUINYECKUX CBOMCTB OOPA3[OB HEOPraHMYECKHX BEIIECTB;
HaOoieHne (pu3nyeckux (IUIaBJIEHUE BOCKA, TasHUE JIbJIAa, PACTUPAHUE caxapa B CTYIKE,
KUIIEHHE W KOHAEHCAIUsl BOJbI) U XUMHUYECKUX (FOPEHUE CBEYM, MPOKAIMBAHUE MEIHOU
IPOBOJIOKH, B3aMMOJIEUCTBHE MeJla C KHUCJIOTOM) SIBICHHWM, HAOMIOIEHWE U ONUCAHUE
NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakuuil (pa3ioKeHHe caxapa, B3auMOJECHCTBUE
CEpPHOM KUCIIOTHI C XJIOpUAOM Oapus, pasnoxenue ruapokcuaa meau(ll) npu narpeanum,
B3auMojielicTBre skene3a ¢ pactBopoM conu meau(Il)); uzyudenue crnocoOoB pazneneHus
cmeced (C TOMOUIBI0 MarHuTa, (UIBTPOBAHHME, BBIIAPUBAHUE, JUCTHILISALIUSA,
xpomarorpadusi), MPOBEJACHHE OYUCTKHU IMOBAPEHHON COJNM; HAOMIOJACHUE W OIHMCAHHE
pE3yNbTAaTOB MPOBEAECHUS ONBITA, HJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl; CO3AaHUE
MOZENEeN MOJIEKYJT (IIapOCTEPIKHEBBIX).

BaxHeline npeacTaBUTeId HEOPraHUYECKUX BeLeCTB

Bo3nyx — cMmech raszos. CocraB Bo3ayxa. Kuciopong — sieMeHT u mpoctoe
BewecTBo. HaxoxaeHuwe kuciaopona B mpupone, (pU3MUYECKHEe M XUMHUYECKHUE CBOMCTBA
(peakuuu ropenusi). Okcuasl. [Ipumenenue kuciaopoaa. CnocoObl MOIyYeHUs] KUCI0POaa B
nabopatopud U MPOMBINUIEHHOCTH. KpyroBopoT kwuciopoaa B mpupojge. O30H —
AJUTOTPONHAs MOAU(PUKALIMS KUCIOPO/A.

TeroBoit 3pPexT XUMUYECKON peaklnH, TEPMOXHUMHUYECKUE YPABHEHUS, JK30- U
SHIOTEPMUYECKHE pPEAKIMU. TOIUIMBO: YrOJIbMETaH. 3arpsi3HEHUE BO31yXd, YCHICHHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CJIOS.

Bonopon — snemeHT u mpoctoe BemecTBO. HaxoxaeHue BOOOpoJa B MPUPOJE,
¢u3nyeckue U XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CHOCoObl moiaydyeHus. Kuciorsl u
COJIH.

MonspHbiii 00bEM ra3oB. Pacy€Tsl Mo XUMHUECKUM YPaBHEHHUSM.

dusnueckre CBOWCTBA BOAbl. Boxa kak pacrtBoputenb. PactBopsl. HacellieHHbie 1
HEHACBIILIEHHbIE pacTBOphl. PacTBOpUMOCTh BeniecTB B BOE. MaccoBasi 101 BEIIECTBA B
pacTBope. XUMHUYECKHE CBOWMCTBA BOAbl. OcHOBaHUsA. Poib pacTBOpPOB B MpHUPOAE MKU3HU



yesnoBeka. KpyroBopot Bojibl B pUpo/ie. 3arpsi3sHEeHrEe MPUPOAHBIX BoJ. OXpaHa U OYHCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus nHeoprannueckux coenquuenuid. Oxcuapl. Kinaccudukanmst okcuaos:
cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM@OTEepHbIE) H HecoJeoOpa3yroume.
Homenknatypa okcusioB (MexayHapoJHas W TpuBHaibHas). OU3NUECKUE U XUMUUYECKHE
cBomcTBa OKCHAOB. [lomydeHne okCuaoB.

OcnoBanus. Knaccudukanuss oCHOBaHHM: MIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknatypa ocHoBaHMil (MEXIyHapOAHAsTpUBUANIbHAS). DPU3NYECKHE U XUMUUYECKUE
CBONCTBa OCHOBaHUU. [lonydyeHne OCHOBaHUN.

Kucnotel. Kiaccudukanus xucinor. HomeHkiatypa KuciaoT (MeXIyHApOAHAs M
TpuBHAJIbHAs). PUBMYECKUE U XUMHUUYECKUE CBOMCTBA KUCIOT. Psii aKTUBHOCTH METaJIOB
H. H. bekerosa. [lonyuyenue KUcnor.

Conu. Homenkiiatypa cosieit (MeXIyHapoJHas W TpuBHaibHas). dusznueckue u
XAMUYECKHE cBOMCTBa cojiei. [lomydyenne conen. ['eHeTnueckas CBA3b MEXIY KiaccaMu
HEOPraHUYECKUX COEAUHEHHU.

I'eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COEIMHEHUIA.

Xumuueckuii dsxcnepumenm: Ka4eCTBEHHOE ONPEACIICHUE COAECPKAHUS KUCIOpoAa B
BO3/lyX€; TMOJyYeHHUEe, COOMpaHHe, pACMO3HABAHHE W U3YYEHHUE CBOWCTB KHCIIOPOJA;
HAOJIIO/ICHUE B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJOM U YCIOBUS BO3HMKHOBEHUS U
npeKpalieHus: TopeHus (moxapa); 03HaKoMJICHHE ¢ oOpas3laMu OKCHJIOB M ONMHCAHUE HX
CBOWCTB; MOJy4eHUE, COOMpaHUE, pACHNO3HABAaHME M H3YUYEHUE CBOMCTB BOJOpPOJA
(ropenue); B3aumojeiictBue Bojopoja ¢ okcuaoMm Menu(Il) (Bo3aMOKHO HCIONIB30BaHUE
BUJIEOMATEPUAJIOB); HAOIIOIeHHEe 00pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb; HCCIIEI0OBaHUE
OCOOCHHOCTEM pAaCTBOPEHHSI BEIECTB C PAa3IUYHOM PAaCTBOPUMOCTHIO; MPUTOTOBJICHUE
pPacTBOPOB C ONPEAECIEHHON MAaCCOBOM JIOJIE PACTBOPEHHOTO BEIIECTBA; B3aUMOACHUCTBUE
BOABL C MeTaJulamMu  (HaTpueM HM  KajgblueM)  (BO3MOXHO  HMCHOJb30BAHHE
BUJIEOMATEPUAIIOB); OIpPEJCICHHE pPAaCTBOPOB KHUCIOT U MLIEJNOYEH C TOMOUIBIO
WHIMKATOPOB; MCCJEJI0BaHHE O0pa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KIJIACCOB;
HAOJIIOICHHE W3MEHEHUS OKpPAaCKM WHJMKATOPOB B pacTBOpax KHUCIOT U IIEJIOYeH;
uzydeHue Bi3aumojiercTBus okcuaa menu(ll) ¢ pacTBopoM cepHON KHCIOTBI, KHCIOT C
METAUIAMM, PEaKUUM HEeUTpAIM3aluU; TOJYYCHUE HEPACTBOPHUMBIX  OCHOBAHHUI,
BBITECHEHHE  OJIHOTO  MeTajlla  JAPYrMM W3 pacTBOpa  COJHU;  PEIICHHE
AKCIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHeIre KJIacchl HEOPraHUYECKUX COCTMHEHUIN.

Iepuonnueckmii 3axoH u [lepunoanyeckasi cucteMa XUMHYECKHUX j1eMeHTOB /I,
HN. MengeneeBa. Crpoenune aTomMoB. XumHuyeckass CBsi3b. OKHCJIUTENbHO-
BOCCTAHOBUTEJIbHbIE PEAKIUM.

[lepBble TOMBITKK KiacCUPUKAIIMU XUMHUYECKUX 3JieMeHTOB. [loHsiTHE O Tpymmax
CXOJIHBIX 2JIEMEHTOB (IIIEJIOYHBIE W IIEJIOYHO3EMEIbHbIE METAJIJIbl, TaJOT€Hbl, UHEPTHbIC
ra3bl). DJIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(OTEPHbIE OKCUIbI U THAPOKCHUIBI.

Ilepuonnueckuin 3akoH. Ilepuogmueckas cucrema xumuueckux siemeHtos /J[. .
MenneneeBa. Kopotkonepuoanas u anmuaHonepuoanas ¢Gopmsl [lepuonnueckoit CuCTeMBbI
xumuueckux anemeHToB . M. Menaeneesa. [lepuoasl u rpynmnel. OU3AYECKUN CMBICI
MOPSIZIKOBOI'O HOMEPA, HOMEPOB MEpUoAa U TPYIIIbI JIEMEHTA.

Crpoenue artomoB. CoctaB aTtoMHbIX siaep. M3orombl. OnekTponsl. CTpoeHHE
AJEKTPOHHBIX 000JI04eK aTOMOB mepBbix 20 xuMuueckux 3aeMeHToB llepuoguueckoit
cucremsl /. 1. Menneneesa. XapakTepucTUKa XMMAYECKOTO JIEMEHTA I10 €T0 MOJ0KEHHUIO
B [Iepnonnueckoii cucreme 1. 1. Menaeneesa.



3aKOHOMEpPHOCTH  M3MEHEHHMSI pajuyca aTOMOB  XHMHUYECKHUX  JJIEMEHTOB,
METAJUTMYECKUX M HEMETAJUTMYECKHX CBOMCTB MO TpynnaM H TepuojaaMm. 3HadYeHUE
[lepuoguueckoro 3akoHa u Ilepuoguyeckol CUCTEMBl XHMHUYECKHX DSJIEMEHTOB IS
pa3BUTHS HayKH U NIpakTuku. 1. . MeHneneeB — y4€HbINA U TPAXKIAHUH.

Xumuueckass — cBsi3b.  KoBajeHTHass  (MOJsipHasT U HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAsI CBS3b.

Crenenb okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuuu. [Ipoueccsl
OKHCIICHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuil skcnepumenm: U3y4eHUe 00pa3noB BEUIECTB METAIUIOB U HEMETAILJIOB;
B3aUMOJICHCTBUE THAPOKCHAA I[MHKA C pPacTBOpaMU KHUCJIOT M IIEJIOYEH; MPOBEJICHHE
OMBITOB, WITIOCTPUPYIOMIUX MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —peaKIui
(ropeHue, peakiu pa3ioKeHUs, COSAUHEHNUS ).

Medswcnpeomemunie cés3u

Peanmuzanuss MeXNpeAMETHBIX CBSI3€H TPU  M3YYEHWH XUMHM B 8 Kjacce
OCYUIECTBJISIETCSl Yepe3 UCMOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U
NOHATUM, SBIISIFOLIMXCS CUCTEMHBIMH [UJISl OTIEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIE TIOHATHUS: HAYYHBIM (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaNMW3, CHUHTE3, KiIacCH(pUKAIMs, TMEPUOJUYHOCTh, HAONIOJACHUE, OSKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Martepusi, aToM, BJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIH], H30TOIIbI,
PagOaKTUBHOCTh, MOJICKYJIA, SJIEKTPUUECKUN 3apsijl, BEUIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHUE BENIeCTBa, ra3, (U3UYECKHE BEIWYUHBI, E€IUHUIIBI HU3MEPEHHUs, KOCMOC,
IUIAHETHI, 3BE31b1, COTHIIE.

buomnorus: porocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpPAJIb, TOPHBIC TOPOJbI, IOJIE3HbIE
HCKOIIa€MbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9KJIACC

BemecTBo U XuMH4YecKasi peakumus

[Tepnonnueckuii 3akoH. lleproamueckas cucrema xumudeckux snemeHtoB [, .
MenpneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTM HM3MEHEHHMHM CBOWCTB XUMHWYECKHX
3JIEMEHTOB NEPBBIX TPEX NEPUONOB, KA, KAIBIUA U UX COCAUHEHUU B COOTBETCTBUH C
IIOJIO’KEHHUEM JJIEMEHTOB B [leproanyeckoi cCUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTa: BUABI XUMUYECKON CBSI3U. THIIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOMCTB BEILECTBA OT THUNA KPUCTAJUIMYECKON PEIIETKU U BUAA XUMHYECKON
CBA3U.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHMYECKHX BeEIEeCTB (MEXIyHapoAHas M
TpUBHAJIbHAs). XMUMHUYECKHE CBOWCTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kilaccam
HEOPraHWYECKUX COCAMHEHNN, TCHETHUECKAas CBSI3b HEOPIraHMYECKUX BEILECTB.

Knaccudpukanus XUMHUECKUX pPEaKLM MO0 pPa3IUyHBIM IMpHU3HAKaM (IO YUCIY U
COCTaBy YYacTBYIOIMX B pPEaKLUU BEUIECTB, MO TEMJIOBOMY 3(PQeKTy, M0 H3MEHEHUIO
CTENICHEW OKHUCIIEHUS XMMHYECKUX JJEMEHTOB, [0 OOpPaTUMOCTH, IO Y4YacTHIO
KaTaau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKIMN, TEPMOXUMHUYECKUE YPABHEHHUS.

[TonsitTue o0 ckopocTH XuMHUYeckor peaknuu. I[loHsTHE 00 O00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. I[IoHATHE O TOMOI€HHBIX M TI€TE€POreHHBIX
peakiusax. Ilonatne o xumuueckom paBHOBecHHM. (DakTOpBI, BIMSIOIIAE HA CKOPOCTH



XUMHAYECKON PEAKLIUUTION0KEHNE XUMUYECKOTO PABHOBECHS.

OKHCIUTETBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, AIEKTPOHHBIN OaaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIBHOM peakuuu. CocraBnenue YpaBHEHUI OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUI C UCIOJIB30BAHIEM METO/Ia JIEKTPOHHOTO OaiaHca.

Teopust >JIEKTPOJUTUYECKON AHCCOLMALMU. OJIEKTPOJIUTBI U  HEANEKTPOJIHTHI.
Katnonsl, aHuoHbl. MexaHM3M JAUCCOIMALMA BELIECTB C PA3JIUYHBIMU BUIAMU
xumuueckoi cBsizu. Crenenp aucconuanuu. CUiIbHbIE U Clla0ble JIEKTPOIUTHI.

Peakiuu wmoHHOro OOMEHa. YCIOBHUS TPOTEKAHUS peEaklMid HOHHOTO OOMEHa,
IOJIHBIE U COKpallEHHbIE MOHHBIE YpaBHEHHs peakuuil. CBoicTBa KUCIOT, OCHOBAaHUU U
CoJieil B CBETE MPEICTABICHUN 00 AIEKTPOIUTHYECKOW auccornuanuu. KadecTBeHHbIE
peakuuu Ha noHbI. [loHsTHE O THApONIM3E Cconel.

Xumuyeckui sxcnepumerm. 03HAKOMIIEHUE C MOAEISIMU KPUCTAJUIMYECKUX PEIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOBHEMETA/UIOB (rpadura W anMasza), CI0XKHBIX
BELIECTB (XJIOpUJa HATPHUA); UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOU peaKuuu
OT BO3JICUCTBUS Pa3IUYHBIX (PAKTOPOB; UCCIENOBAHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, IMpoliecca JAUCCOLUALNNA KUCIIOT, 1eIoYed U coseil (BO3MOKHO HCIOJIb30BAHKE
BUJICOMATEPUAIIOB); TPOBEJICHWE OMNBITOB, WUIIOCTPUPYIOMIMX MPU3HAKK MPOTEKAHUS
peakimii ”OHHOTO oOMeHa (0Opa3oBaHME OCajKa, BbIACICHHUE Tra3a, 00pa30BaHHUE BOJIbI);
ONBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pEaKIUil
(ropeHHe, peakUMH pa3JIOXKEHUs, COEAMHEHMs); pPACIO3HABAHUE HEOPraHWYECKHUX
BEILIECTB C IOMOIIBIO KAYECTBEHHBIX PEAKLUMH HAa HOHBI;, PEIICHUE JKCIIEPUMEHTAIbHBIX
3a/1a4.

HemeTaJuibl 1 MX COCAMHEHUS

OO6mast xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE
creneHu okuciieHus. CtpoeHune u GU3NUecKUe CBOWCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XUMHYECKHE CBOMCTBA Ha MpUMepe XJopa (B3auMOACICTBUE C METaJUIaMH, HEMETalIaMH,
mieniouamu). XuopoBojopoA. ConsiHas KHUCIIOTa, XUMHUYECKHME CBOWCTBA, IOJyYEHHE,
npuMeHeHue. [lelicTBue XJjopa U XJIOPOBOAOPOAA HA OpPraHu3M 4YesoBeka. Bakneimme
XJIOPUBI U KX HAXOXKACHUE B IPUPOJIE.

O6mas xapakrepuctuka 31aemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue U (PU3NYecKrue CBOWCTBA MPOCTHIX BEUIECTB
— KHUCJIOpoAa M cepbl. AJJIOTPOINHbIE MOIU(UKALMUA KUCIOpOoAa M cepbl. XUMHUECKHE
cBoricTBa cepbl. CepoBOMOPOJ, CTpOCHHE, (DH3MYSCKUESXUMUYECKHE CBOMCTBA. OKCHIBI
Cepbl KaK TPEACTaBUTENM KHCIOTHBIX OKcuaoB. CepHas KuciaoTa, (U3NYECKUE U
XUMUYECKUE CBOMCTBa (00IIME KAaK MPEACTABUTENS Kiacca KUCIOT M CleUU(PUUECKHe).
XVWMHUYECKHUE PEaKIMH, JeKalllhue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJyYeHus CepHOM
kucnoTel. [Tpumenenue. Conu cepHOMl KUCIOTHI, KAYECTBEHHAsl peaklus Ha CyJb(aT-HOH.
Haxoxnaenue cepsl U €€ coequHeHun B IIpupoae. XUMUUECKOE 3arpsi3HEHNUE OKPYKAKOLIEH
Cpelbl COEAMHEHUSIMU cepbl (KHCIOTHBIE HOXKIU, 3arps3HEHHE BO3AyXa M BOJOEMOB),
CIOCOOBI €T0 MPEAOTBPAIICHHUS.

OO6mast xapakTepucThka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCICHHUS. A30T, pacnpoCTpaHEHHE B IpUpoje, (puMueckue u
XUMHUYeckue cBoiicTBa. KpyroBopor aszota B mnpupoje. AMMHak, ero (u3nyecKkue u
XUMHUYECKHE CBOMCTBA, MOJy4yeHHe W mnpuMeHeHue. Comu aMMoO HHS, UX (U3NYECKUE U
XUMHAYECKUE CBOMCTBA, NpUMEHeHHe. KauecTBeHHas peakius Ha MOHbI aMMOHMS. A30THas
KHCJIOTA, €€ ToMy4YeHue, GU3nIecKue 1 XMMUUYECKHUEe CBOMCTBA (00IIHe KaK MpeICTaBUTEIs
Kjlacca KHUCJIOT M crneuupuueckue). Mcnonp3oBaHWe HUTPATOB W COJEl aMMOHHUS B



KaueCTBE MUHEPAIbHbIX YAOOpPeHH. XHWMHUYECKOE 3arpsi3HEHUE OKpPYXKaIoLEeH Cpelbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE IO, 3arpsA3HEHUE BO3/yXa, MOYBBI M BOJOEMOB).
®docdop, amtorponHbie Moaudukamuu Gocdopa, (GUNIECKUEXUMUYECKHE CBOMCTBA.
Oxkcup docdopa

(V) u docdhopHas xkucinora, QPuU3NYECKHME UM XUMHUYECKHE CBOWCTBA, MOJy4YCHUE.
Hcnonb3oBanue hochaTroB B kKauecTBe MUHEPATBHBIX YA0OPEHHUIA.

Oo6mast xapakrepuctuka siaemMeHToB [VA-rpynmnsl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble  CTENEHW  OKHUCIEHHSA.  YIVIEpOJ,  aUIOTPONMHbIE  MoaudUKaIuH,
pacmpocTpaHeHHe B TMpHponae, (u3HUecKue M XUMHUYECKHEe CBOMCTBA. AICOpOLHS.
Kpyrosopor yriepona B npupoge. Okcuipl yriepoaa, Uux (U3HYECKHE U XUMHUYECKHE
CBOMCTBA, JICMCTBUE HA JKUBBIE OPTraHU3MBbI, MOJYUYEHHE U MPUMEHEHUE. DKOJOTUYECKUE
npoOJyieMbl, CBs3aHHbIE C okcuaoMm yriepona(lV); rumoresza rno0aabHOrO MOTEIICHUS
KJIMMAaTa; MapHUKOBBIN 3 PeKT. YToapHas KUCIOTa U €€ COMU, UX (PU3NYECKUEXUMHUUYECKHE
CBOMCTBa, TNOJydeHHEe U TmpuMeHeHue. KayecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanne kapOOHATOB B OBITY, MEIUIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSX
yraepojga (METaH, 3TaH, 3TWJIEH, AleTWIEH, 3TAaHOJ, IJIMIEPHH, YKCYCHas KHCIIOTA).
Nx cocraB u xumuyeckoe crtpoeHue. [loHsATHE O OHMOIOrMUECKH BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, yriieBoJax — U UX POJM B KHU3HU ueioBeka. MaTepuanbHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COETHMHEHMIA.

Kpemumuii, ero ¢usnueckne U XMMHUYECKUE CBOICTBA, MOJIy4YEHHE M MPHUMEHEHUE.
Coenunenusi kpemHusi B npupojae. OOume mnpeacrasienus o6 okcuae kpemuus(IV) u
KpeMHueBol  kucinore. CuluKarel, HX HCOOJIB30BAHME B  OBITY, MEIULUHE,
IPOMBIIIIEHHOCTH. BaxHelie cTpouTelbHbIE MaTepHalibl: KEpaMuKa, CTEKIIO, LIEMEHT,
0eToH, xene300eToH. [IpobieMbl 6€30MacHOr0 UCHOIB30BAHMS CTPOUTENBHBIX MAaTEPUATIOB
B MTOBCEHEBHOM >KU3HMU.

Xumuueckuii sxcnepumenm: n3y4eHue o0pa3lioB HEOPTaHUUECKUX BEIIECTB, CBOMCTB
COJISHOM KHCIIOTBI; MPOBEJCHUE KaUYeCTBEHHBIX PEaKIMil Ha XJIOPUJ-UOHBI U HAOJIOACHHUE
NPU3HAKOB UX MPOTEKAHUS; OMbBITHI, OTpa)karolue (pU3NUeCKHe U XUMUYECKHE CBONCTBA
TAUJIOTEHOB M HMX COEOUHEHUH (BO3MOXKHO HCIIOJb30BaHHE BUJEOMATEPUAJIOB);
O3HaKOMJIEHHE C 00pasliaMy XJIOPUIOB (TaJIOTEHUIO0B); O3HAKOMIIEHHE C 00pa3liaMu Cepbl
U e€ coeaguHEHUSIMH (BO3MOXXHO HCIIONb30BAaHHE BHCOMATEPHANIOB); HaONIOCHNE
npouecca oOyTrJMBaHMs caxapa O] JAEHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOW KHUCIIOTHI;
U3y4eHUE XHMMHYECKUX CBOMCTB pPa30aBICHHOM CEpHOM KHCIOThL, MPOBEACHHUE
KaueCTBEHHOM peakuuu Ha CcyJab(ar-uoH M HaOMI0JIeHWE NpU3HaKa €€ MNPOTEKaHUs;
O3HaKOMJIEHUE ¢ (PU3MYEeCKUMHU CBOMCTBaMU a30Ta, (hochopa U uX CoOeqUHEHUN (BOZMOKHO
UCIIOJIb30BaHUE BHUJEOMATEpUaATIOB), 00pa3naMu a30THbIX U (pocopHBIX ymoOpeHuii;
NoJIy4eHHe, cOoOMpaHue, pacro3HaBaHWE M HW3YUYEHUE CBOWCTB aMMUaKa; IPOBEJACHHE
KaueCTBEHHBIX pPEaKlMid Ha MOH aMMOHUS M (ochaT-uoH UM HM3yYEHHUE MNPU3HAKOB HX
NPOTEKaHMUs, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHON Aa30THOM KHUCIOTHI C  MEJbIO
(BO3MOKHO HCIIOJIb30BAaHUE BHUACOMATEPUAIOB); H3YYEHHE MOJENEH KPHUCTAUIMYECKUX
pemérok ainMasa, rpadura, QyuiepeHa; O3HAKOMJIEHHME C IPOLECCOM ajcopouuu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM W YCTPOMCTBOM INPOTHUBOIa3a;
NOJlydyeHue, CcoOMpaHUe, paclo3HABAaHME M HW3YYEHHE CBOMCTB YIJVIEKHCIOTO Trasa;
NPOBEJCHHE KAueCTBEHHBIX pEAaKIMi Ha KapOOHAT- W CHJIMKAT-WOHBl W H3ydeHHUe
NPU3HAKOB UX MPOTEKAHUS; O3HAKOMJIEHUE C TPOAYKUMENH CUIIMKATHON MPOMBILIIEHHOCTH;



pELIEHUE DKCIEPUMEHTABHBIX 3ajad Mo TeMme «BaxHelne HeMeTalibl W HUX
COCIMHCHUS.

MeTajliibl 1 UX COeAMHEHUS

OO6mras XxapakTepUCTUKA XUMHUYECKUX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHUHM HX
nojoxeHua B Ilepuoguueckoit cucreMe xumudeckux siaemeHtoB J[. M. MenneneeBa u
cTpoeHust atomMoB. CTpoeHHe MeTauioB. MeTramnuueckas CBA3b W MeTa/uIMdecKas
KpUCTAJUTMYECKass  pemerka. DJeKTPOXMMUYECKUM  psAjJ  HaNpsHKEHWH  METalljIoB.
dusznvecKkue ¥ XUMUICCKHE CBOMCTBA MeTauioB. OOIue crocoOb! MOTyUYeHHS METaJLIOB.
[TonsTHE O KOPPO3UM METAJIJIOB, OCHOBHBIE CHOCOOBI 3aIUTHI MX OT KOoppo3uu. CruiaBbl
(cTamp, 9yTyH, JIOPATIOMUAHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U IPOMBITINICHHOCTH.

[[lenounsle MeTauibl: TONOXKEHHE B I[lepronnyecko CHUCTEME XUMHUYECKHX
anementoB J[. WM. MenaeneeBa; CTpoOE€HME HX aTOMOB; HAXOXJIEHUE B TMPUPOJE.
dusznyeckue M XUMHUYECKHE CBONCTBa (Ha mpumepe HaTpus U kKaiausi). OKCUabl U
TUIPOKCUABI HATPUSA U Kanus. [[puMeHeHne meI0YHbIX METAUIOB U UX COEAUHECHUH.

[IlenoyHO3EMENBHBIE METAJUIBI MAarHUM M KaJlbLMi: TMOJOXKEHUE B lleprnoanueckou
cucreMe Xxumuueckux semMeHToB . M. MeHnaeneeBa; CTpoeHHUE UX aTOMOB; HaXOX/ICHUE B
npupoae. DPU3MUECKHE M XUMHUYECKME CBOMCTBA MarHus W Kajablus. Baxueimme
COeAMHEHUs Kaublusl (OKCHI, THAPOKCHA, coiik). JKECTKOCT, BOJABI M CIOCOOBI €&
YCTpaHEHUS.

AJroMHuHUN: TTOJI0kKEHKE B [lepronnueckon cucteMe XUMU4YecKkux 3semMeHToB [, U.
MenpeneeBa; CTpO€HHE aTOMA; HAXOXKJIEHUE B Mpupoac. PU3NUYECKUE U XHUMHUYECKHUE
CBOICTBa amfOoMUHUS. AM(OTEpPHBIE CBOWCTBA OKCH/IA U THAPOKCHIA AITFOMUHUS.

Kenezo: momoxenue B llepmogmueckon cucrtemMe Xxumudeckux siemeHToB J[. .
MenpeneeBa; CTpOEHHE aTOMa; HAXOXKICHUE B mpupoae. PU3MYECKHEe U XHUMHUYECKHUE
cBoricTBa »kene3a. Oxcunpl, rugpokcunbl U conu skenesa(ll) m xenesa(lll), ux cocras,
CBOMCTBA U MOJYyYEHHUE.

Xumuyeckuii sKcnepumenm. O3HaAKOMJIEHHE ¢ oOpas3liaMyd METalJIOB M CIUIaBOB, UX
(GU3UYECKUMHU CBOMCTBAMH; H3y4YCHHE PE3yJIbTAaTOB KOPPO3HH METALIOB (BO3MOXKHO
WCIIOJIb30BaHUE BHIEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA KaJlbIlUsi WU
HaTpusi ¢ BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUACOMATEPHUAIOB); HMCCIIEIOBAaHUE CBOWCTB
KECTKOM BOJBI; Ipollecca TOPEHMS >Kejie3a B KHUCIOpPOJie (BO3MOXXHO HCIIOJb30BAHUE
BHJICOMATEPUAIIOB); MPU3HAKOB IMPOTEKAHMWS KAaYEeCTBEHHBIX PEAKIMid HAa HMOHBI (MarHus,
KaJIBITMS, aTFOMHHMS, ITHKa, skene3a(ll) u xxeneza(Ill), meau(1l)); HaGmro1eHNE U OMMCaHUE
MPOILIECCOB OKpAIlIMBaHUS IUIAMEHW HOHAMHU HATpus, Kajus W Kajablus (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHUAIOB); HCCIEI0BaHHE aM(OTEPHBIX CBOMCTB THUIPOKCH]IA
ATIOMUHHUS W THAPOKCHJIA IIMHKA; PEIICHWE HJKCHEPUMEHTAIbHBIX 33Jad [0 TeMe
«BaxkHenmnne MeTajljibl U UX COCAMHCHUS.

XHMHSA U OKPYKAIOLIAA Cpeaa

BemectBa u marepuasibl B MOBCEIHEBHOW KW3HU YEIOBEKA. XHUMHUS U 3J10POBBE.
be3onacHoe uCIonb30BaHUE BEIIECTB U XUMHUUYECKUX peakiuii B ObITy. [lepBas momorib
IpM XUMHUYECKHUX OXKOrax | oOTpaBieHUuAX. OCHOBBI 3KOJIOTMYECKOHW TIPaMOTHOCTH.
XUMHUYECKOE 3arpsi3HEHUE OKpYXKaroleh cpebl (MpeaesibHas A0MyCTUMAas KOHIIEHTpAIUs
Bemects — [1JIK).

Ponp XuMuM B peEIICHHMH DKOJOTHYECKHUX MpoOseMm. IIpupomHble HCTOYHHKH
YTIEBOAOPOIOB (YTroJib, MPUPOIHBIN Ta3, HePTH), MPOAYKTHI UX MEPepadOTKH, UX POJb B
OBITY U TPOMBIIIJIEHHOCTH.

Xumuueckuii sxkcnepumenm: W3y4e€HHE OOpa3lloB MaTepHaloB (CTEKJIO, CIUIABBI



METAJJIOB, TIOJIMMEPHBIC MaTEPUAIIBI).

Mesicnpeomemmuule cesazu

Peanmzamusi  MEXNpeAMETHBIX  CBs3€ll TpU  W3YYCHHMH XUMHUH9  Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOIh30BAHUE KaK OOIINX €CTECTBCHHO-HAYYHBIX TIOHATHHN, TaK U
NOHATUH, SBIISIOIIAXCS CUCTEMHBIMU JIJISL OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAYYHBIM (haKT, TMIIOTE3a, 3aKOH, TEOpHs,
aHaNMW3, CHHTE3, KJIacCH(pUKAIMs, TMEePUOJUYHOCTh, HAONIOJACHUE, OKCICPUMEHT,
MOJICTTUPOBAaHUE, W3MEPEHHE, MOJENb, SBICHHE, MAPHUKOBBIN 3(PQEKT, TEXHOJIOTHUS,
MaTepUaJbl.

duznka: maTepus, aToM, dDJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIHI,
PagMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYCCKUN 3apsj, MPOBOJHHUKH, IOTYIPOBOJIHHKH,
TVDIIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBa,
ra3, pacTBOpP, pacTBOPHMOCTb, KpPHCTAIUIMYECKas pEmIETKa, CIUIaBbl, (U3HYCCKUEC
BEJIMYMHBI, €AMHHIIBI H3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IJIAaHETHI, 3BE3 b1, COHIIE.

buonorust:  ¢dorocuHTe3, agpixaHume, Owocdepa, dKocucTeMa, MHUHEpPAIHHBIC
yIOOpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapocdhepa, MUHEpaNbl, TOPHbIE TOPOABI, IOJE3HBIC
UCKOIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI IIO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS

JINYHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS IPOTrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0J€ OOy4YeHUsS XHMHHM B €IWHCTBE Yy4YeOHOM M BOCHHUTATEIbHOU
JEATeIIbHOCTH B COOTBETCTBUHU C TPAJUIIMOHHBIMH POCCHHCKMMHU COIHUOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBHUIaMU M HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIECCaM CAMOIMO3HAHUS, CAaMOPA3BUTUSI U COLMATIU3AIUU
00ydJaromuxcsl.

JIM9HOCTHBIC PE3yIBTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS
CUCTEMOU MO3UTHUBHBIX IICHHOCTHBIX OPHEHTAIMA W PACIIUPEHUE OIbITa EATCILHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YACTH:

1) NMaTPHOTHYECKOT0 BOCHUTAHUSA: IICHHOCTHOTO OTHOIICHUS K OTCYCCTBCHHOMY
KyJbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HACIEIUIO, TIOHUMAaHHS 3HAYCHUS
XUMUYECKOM HAayKM B JKM3HM COBPEMEHHOTO OOIlecTBa, CHOCOOHOCTH BIAJETh
JIOCTOBEpPHOM HH(poOpMaImeld 0 TEPEeAOBBIX JOCTHKCHUSX U OTKPBITHUSAX MHPOBOU M
OTCYECTBEHHONW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa U
00111eCTBa;

2) IPakAAHCKOr0 BOCHMTAHHUS: TPEJCTABICHHUS O COIMAIBLHBIX HOpPMax M IpaBHiIaX
MEXJIMYHOCTHBIX OTHOIICHWHA B KOJUICKTUBE, KOMMYHHUKATHBHON KOMIIETGHTHOCTH B
OOILIECTBEHHO IIOJIE3HOM, Y4YEOHOUCCIEAOBATEIbCKOM, TBOPYECKOM W JPYrux BUIAX
TEeSITENHHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM EATETLHOCTH TIPH BBHITTOJTHCHUH
y4eOHBIX, TTO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUH XUMHUYECKHX DKCIIEPUMEHTOB, CO3JIaHHH
y4eOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIIH B TIPOIIECCE ITOM
y4eOHON JESITCIIbHOCTH, TOTOBHOCTH OIICGHWBATh CBOE IOBEICHHWE W ITOCTYNKH CBOHUX
TOBapUIed C TO3UIMA HPABCTBEHHBIX U IIPAaBOBBIX HOPM C Y4Y€TOM OCO3HAHUS
MOCJICICTBUIN IMOCTYTIKOB;

3) IEHHOCTH HAY4YHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUYECKUE TIPEJACTABICHUS] O BEIIECTBE U XHMHYCCKOW PEaKIIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HaYKH U COCTABJISIOIINE OCHOBY JIS
MOHUMAHMS CYITHOCTH HAyYHOHM KapTUHBI MHpa, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHS IPUPOJIBI, B3aUMOCBS3SIX YEIOBEKA C MPHUPOIHOM CpEIoi, O
POJI XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MMO3HABATEIILHBIE MOTHUBBI, HAIIPABJICHHBIC HA TOJYYCHHE HOBBIX 3HAHWUHN MO XUMUH,
HEOoOX0MUMBbIe I OOBSICHEHUSI HAOJFOaeMbIX TIPOIECCOB M SBJICHUH, MO3HABATEIHHOM,
WH(OPMAITMOHHONW W YHMTATEIbCKOW KYJIBTYPhI, B TOM YHCJIC HABBIKOB CaMOCTOSITCIBHON
paboTHl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JINTEPATypOH, MTOCTYITHBIMU TEXHHYCCKHUMHU
cpeacTBaMHu HHGOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K 0OyUYEHHUIO U TTO3HAHUIO, JTI0003HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh
K CaMOOOpa30BaHMIO, MPOSKTHOM M HMCCIEAOBATEILCKOM JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABICHHOCTH U YPOBHS O0yUCHHS B JajdbHEHUIIIEM;

4) popMHUpPOBaAHUA KYJBTYPbI 310POBbsi: OCO3HAHUE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO
OTHOIIICHHS K CBOEMY 3J0pOBBIO, YCTAaHOBKHM Ha 3J0pOBBIM 00pa3 >KU3HH, OCO3HAHHUE



NOCTEACTBUA M HENpPUITHE BPEIHBIX NPUBbIUEK (YNOTPeOJICHUs aJIKOrojsi, HapKOTHUKOB,
KypeHHs), HEOOXOAMMOCTH COOJIIOJICHHSI TPaBWI OE30MaCHOCTH TMPU OOpalIeHHH C
XUMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) TPYAOBOIr0 BOCHUTAHHUS: MHTEPEC K MPAKTUUECKOMY H3yUeHHUIO mpodeccuil u Tpyaa
pa3IMYHOrO PoOJia, YBaXKEHHE K TPyAy M pe3yJbpTaTaM TpPYyAOBOW IEATEIBHOCTH, B TOM
YUCJIE HAa OCHOBE IMPUMEHEHUs MpPEJAMETHBIX 3HAHUW IO XUMHUHU, OCO3HAHHBIA BBIOOD
UHAUBUIYAJIbHON TPAeKTOPUU MPOJOJDKEHUS O00pa3oBaHUsl C YYETOM JIMYHOCTHBIX
UHTEPECOB M CIOCOOHOCTHM K XHMMHH, OOUIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
yCHEIHON Npo(ecCUOHATbHON JEATeTbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHHI,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) IKOJIOTHYeCKOT0 BOCTIMTAHMS: DKOJIOTUYECKH 1EIeCO00pa3HOE OTHOIICHUE K TPUPOE
KaK MCTOYHHMKY >KM3HM Ha 3eMJie, OCHOBE €€ CYILIECTBOBaHHWS, MOHMMAHHUE IEHHOCTH
3I0pOBOr0 M 0€30MacHOro o0pa3a »KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nyecKkoMy M TNCUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE LEHHOCTU COOIIOACHMS NpaBUII
0e30macHOro MoBeACHUs U pabOTe ¢ BEIIECTBAMH, a TAKKE B CUTYaLUAX, YTPOKAIOLIUX
310POBBIO U KWU3HHU JIKOJICH;

CIOCOOHOCTH NPUMEHSThH 3HAHUS, OJIy4aeMble PYU U3yYEHUH XUMHH, JJIs1 pELICHUS
3a/1a4, CBS3aHHBIX C OKpYXKalolled NPUPOJHOM CpEeNoM, Ul TMOBBIIIEHHS YpPOBHS
AKOJIOTMYECKOHN KYJIbTYpbl, OCO3HAHHS TJI00AILHOTO XapaKkTepa 3KOJIOTMUYECKUX NpodiieM U
NyTe UX pelleHHs] MOCPEICTBOM METOJOB XUMHUH, SKOJOTMYECKOIO MBILUICHUS, YMEHUs
PYKOBOJICTBOBATHCSI UM B IIO3HABATEIBHON, KOMMYHHKATUBHON U COLIMATILHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe meTanpeaMeTHBIX Pe3yJIbTaTOB BBIJICISIOT 3HAUUMbBIE I POPMUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAyYHbIE TIOHSTHS (3aKOH, TEOpHs, MNPHUHIMUI, THUMIOTe3a, (axT,
CUCTEMA, MPOLECC, IKCIEPUMEHT U JIp.), KOTOPBIE UCIOJB3YIOTCS B €CTECTBEHHO-HAY4YHBIX
y4eOHBIX IpeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUM U3 3TUX MPEIMETOB (POPMHUPOBATH
OpPEICTaBICHUE O LEJOCTHOM Hay4yHOM KapTHMHE MHpa, U YyHHBEpCalbHbIE Yy4ueOHbIE
neicTBUs (MMO3HABAaTEIbHbIC, KOMMYHUKATUBHbBIE, PETYISTUBHBIC), KOTOPbIE 00ECTIEYNBAIOT
¢opMupoBaHHe TOTOBHOCTH K CaMOCTOATEIHHOMY IUIAHHPOBAHUIOOCYIIECTBICHHIO
y4eOHOU IeATeTLHOCTH.

ITo3HaBaTe/ibHBIE YHHBeEpCaJbHble Yy4YeOHbIe JAeHCTBHS
ba3oBble Jornyeckue aeiicTBUA:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XMMHUYECKHX TMOHATUM (BBLACNATH HMX XapakTEpHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JIPYTUMH TIOHATUSMH), HCIOIB30BATh TMOHSATUS IS
OOBSCHEHUsI OTHENbHBIX (DaKTOB M SBJICHUM, BHIOMpPATh OCHOBAaHUS W KPUTEPUU IS
KJacCU(PUKAMM XMMHMYECKUX BEUIECTB U XHUMHUYECKMX peakluil, YyCTaHaBJIUBaTh
NPUYUHHO-CIIEICTBEHHbIE CBSI3U MEXAY OOBEKTaMH H3yY€HHUS, CTPOUTH JIOTUYECKHE
paccyxJeHus (MHIAYKTHBHbIC, JEIyKTUBHbIC, [0 AaHAJOTMM), J€JaTh BBIBOABI U
3AKJTFOYECHUS;

YMEHUE TPUMEHATh B IMPOIECCE MO3HAaHWA NOHATHS  (IpEeIMETHbIE U
METaINpeIMETHbIE), CHMBOJUYECKHAE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBaTh IIMPOKO NPUMEHSEMbIE B XHMHHM MOJIEIbHBIE MPEACTaBICHUS —

XUMHUYECKUI 3HAaK (CMMBOJ 3JIEMEHTA), XuMudeckas (opmyja U ypaBHEHUE XUMHUYECKOU
peaKkuuu — MNpU PEIICHUH Y4eOHO-NO3HABATENbHBIX 3a/lay, C YYETOM ATUX MOJEIbHBIX
NPEACTABICHUN BBISBIATH M XapaKTEpU30BaTh CYLIECTBEHHBbIE NPU3HAKA H3y4aeMbIX
O00BEKTOB — XHMMHMYECKHUX BEIIECTB M XWMHUYECKHX pEaKklui, BBISBIATH 0OIIHe



3aKOHOMEPHOCTH, TPUYUHHO-CJIEACTBEHHbIE CBSI3M U MPOTUBOPEUYUS B H3YyYaeMbIX
npoueccax u siBICHUSX.
ba3oBble ucciienoBare/bCKue 1eCTBUA:

YMEHHE UCTOIb30BaTh MOCTABIEHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA IMO3HAHUS,
a TaKkKe€ B KaueCTBE OCHOBBI M1 (DOPMHUPOBAHUS TMIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUH;

NpuoOpeTeHNEe OMbITa IO I[JJAHUPOBAHHUIO, OpPraHU3alMM U  MPOBEACHHIO
YUYEHMUYECKUX SKCIEPUMEHTOB, YMEHUE HAOMIOJAaTh 3a XOJOM IPOLEcca, CaMOCTOATEIbHO
IPOrHO3UPOBATh €r0 Pe3yNbTar, (popMyIupoBaTh 000OIIEHHS U BBIBOJABI MO pe3yJibTaTaM
IPOBEIEHHOIO OMBITA, UCCIIEIOBAHUS, COCTABIISATh OTUET O MPOJAEIAHHOMN padoTe.

Pabora ¢ undgopmanmueii:

yMEHUE BBIOMPATh, aHATM3UPOBATH U UHTEPIPETUPOBATH MHPOPMALIMIO PA3TUYHBIX
BUJIOB U (hOpM MPEJCTABICHUS, [TOJIy4aeMYIO U3 Pa3HbIX HCTOUYHUKOB (HAyUHONOITYJIIpHAs
auTepaTypa XHMHUYECKOTO COJEpKaHUs, CIpaBOYHbIE MocoOus, pecypchl MHTepHera),
KPUTHUYECKU OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YyMEHHE MPUMEHATHh pa3JIWYHble METOABbl M 3alpochl MPH IOHCKE MU O0TOOpe
UHGOpPMAIIMU U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS yUYEOHBIX U
NO3HABATEIbHBIX 3a/ad ONPEAENEHHOrO0 THIA, HNPHOOPETEHHE OmbliTa B O00JacTH
UCTIOJb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBIaJICHNUE KYJIbTYypOi
AKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX MOMCKOBBIX CHUCTEM, CaMOCTOSITEILHO BHIOMpAThH
ONTUMAaJIbHYIO0 OpMY Mpe/ICTaBIEeHUs MH(POPMALIMU U WLTIOCTPUPOBATH PEllIaeMble 3a1a4u
HECJIOKHBIMHU CXEMaMHM, TUarpaMMamu, IpyruMu opmamu rpaduki 1 1X KOMOMHALUAMY;

YMEHUE UCIIOJIb30BaTh U aHAM3UPOBATH B IIpollecce YUeOHON U MCCIIEI0BATENbCKOM
NEeSTENBbHOCTH WHGOPMAIIMI0 O BIUSHUM TPOMBIIUIEHHOCTH, CEJIhCKOTO XO3SHCTBA H
TPAHCIOPTa Ha COCTOSTHUE OKPYIKAOLIEH TPUPOJHON CPEBI.

KomMyHHKaTHBHBbIE YHMBepPCcAIbHbIe YyueOHbIe 1eliCTBHA:

YMEHHE 3aJlaBaThb BOIPOCHI (B XOJ€ Auaiora U (Wiu) JUCKYCCHHM) MO CYIIECTBY
oOcyxmaemMoll TeMbl, (OpMYyJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBITIOTHEHHUS
MPEJI0KEHHON 3a]1a4u;

NpUOOpPETEHNE ONBbITa NPE3ECHTAUUU PE3YyJbTATOB BBIIOJIHEHHUS XUMHUYECKOTO
AKCIIEPUMEHTA (J1a0OPaTOPHOIO OMbITA, JIAOOPATOPHON pabOThI MO UCCIIECIOBAHUIO CBOICTB
BEILIECTB, YUEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM II03HABATEIbHOU U
UCCJIeIOBATEIbCKON JCSTENbHOCTH MPHU PEUICHUU BO3HUKAIOUIMX MMPOOJEeM Ha OCHOBE
yu€Tra OOLIMX HHTEPECOB M COIVIACOBAHMS MO3ULIMKA (00CYXJIeHUS, OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMbD», KOOPJUHAIUS COBMECTHBIX JNEHCTBUMN, OMpEEICHHEe KPUTEPUEB T10
OLIEHKE KauecTBa BBIMOJIHEHHON padOThI U JpyTHe);

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO  ONpENeNATh e  JEATENbHOCTH, IUIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJUPOBATH M TMpPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeNIbHOCTh, BBIOMpaTh Hambonee 3S()QPEeKTUBHBIE CIMOCOOBI pEIICHHsS YYEOHBIX U
NO3HABATENbHBIX  3aJa4, CaMOCTOSTEIIbHO  COCTaBJISATh  WJIM  KOPPEKTUPOBATH
NPEIOKESHHBI aJITOPUTM JCUCTBUN TIPH BBIOJHEHUU 3aJaHUM C Y4ETOM TOTyUYEHUS
HOBBIX 3HAaHMH 00 uU3y4aeMbIX OOBEKTAX — BEHIECTBAX M PEAKIHIX, OICHUBAThH
COOTBETCTBHE TMOJIYYEHHOTO pe3yJibTaTa 3asBICHHOW LEIH, YMEHUE HCIOJIb30BaTh H
aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUM.



HPEJMETHBIE PE3YJIbTATHI

B cocrtaBe mpemMeTHBIX Pe3yJNbTaTOB MO OCBOCHUIO 00S3aTENHHOTO COACPIKAHUA,
YCTaHOBJICHHOTO JaHHOW (eaepalbHON pabodeil MpOorpamMMoi, BBIICISIOT: OCBOEHHBIC
00yJaronMMUCsl HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUN, BUIBI IEATEILHOCTH TI0
MOJIYYCHUIO HOBOTO 3HAHWS, €r0 WHTEPHpPETAlnH, MPEeoOpPa30OBaHUI0 W MPUMEHEHUIO B
Pa3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUsIX.

K xonmy oOydenHuss B 8 kjacce MNpeaMETHbIC pe3yjbTaTbl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

PaCKpbIBATh CMBICII OCHOBHBIX XUMHUYECKUX MOHITUNA: aTOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, MPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOAHASI U HEOJHOPOAHAS),
BAJICHTHOCTb, OTHOCUTEJIbHAsA aTOMHAs M MOJIEKYJIsIpHas Macca, KOJMYECTBO BELIECTBA,
MOJIb, MOJISIPHASI Macca, MacCoBasi JOJII XMMUYECKOTO 3JIEMEHTA B COCIMHEHUHN, MOJISIPHBII
00BEM, OKCHI, KUCIIOTA, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATETLHOCTD, CTENIEHb OKUCIICHHUS,
XUMUYECKasi peakius, Kilaccu(ukamus peakiuid: peakliud COCAWHECHHS, PEaKINH
Pa3NOKEHMsI, PEaKIIUU 3aMEIEHHUs, PEaKIuu 00OMEHa, 9K30- U DHIOTEPMHUYECKUE PEaKIIHH,
TErI0BOU 3P PEKT peakiuu, SIpo aToMa, dJIEKTPOHHBIM CJIOW aToMa, aTOMHasi OpOUTAIIb,
paauyc aToMa, XMMHYECKasl CBA3b, MOJSPHAS M HEMOJISIPHAS KOBAJICHTHAsl CBSI3b, HOHHAS
CBSI3b, WOH, KAaTHOH, AaHUOH, pacTBOpP, MaccoBasi [0S BellecTBa (MPOLEHTHAsS
KOHLEHTpAIKs) B paCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUM U MPUMEHATH 3TH
MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHHUI;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBieHUS (QOpMyJ BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIINM;

OTpPEIENSITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIEHb
OKHCJICHUSI DJEMEHTOB B OHWHApHBIX COEAUMHEHUSX, MPUHAIICKHOCTh BEIIECTB K
onpeneIéHHOMY KJIacCy COeTMHEHHM Mo (popMyiaM, BUI XUMUUYECKON CBsI3U (KOBaJIGHTHAS
Y MOHHAs1) B HEOPraHUYECKUX COCIUHEHUSIX;

packpbiBaTh cMmbIca [lepuonndeckoro 3akona /.M. MennaeneeBa: 1€EMOHCTPUPOBATH
MMOHUMAHUE TNEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHWMHYECKHUX OJJIEMEHTOB OT UX
nonoxkenuss B llepmoguueckodt cUCTEME, 3aKOHOB COXPAHEHHS MACChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHOMOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTrajipo;

OMHUCBHIBATh W XapakTepu3oBaTh TalOauuyHyro ¢opmy I[lepuogudyeckoid cucTeMbl
XUMUYECKUX DJIEMEHTOB: pa3iuyaTh TOHATUS «TJIaBHas mnoArpynmna (A-rpymra)y»
u «mobounas mnoarpynna (b-rpynma)», Mansie U OOJIbIIME MEPUONBI, COOTHOCHUTH
o0o3HaueHusi, KoTtopbsle umeroTcs B Tabmuie «llepuoanueckass cucreMa XHMHYECKHX
snemeHtoB J[.MI. MenzaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COocTaB | 3apsii  sjapa, oOOIIee YHUCIO0 DJIEKTPOHOB H
pacrpeeseHre UX MO 3JIEKTPOHHBIM CIIOSIM);

KIacCu(pUIMpPOBaTh ~ XUMUYECKHE  DJIEMEHTBI, HEOPraHWYECKHWE  BEIECTBa,
XUMUYECKUE peakiuu (MO0 YUCIAYy M COCTaBY YYACTBYIOIIMX B pPEAKIHUH BEHIECTB, IO
TETI0BOMY 3 (DeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMUYECKUE CBOMCTBA BEIIECTB Pa3IUUYHBIX
KJIACCOB,  MOATBEpPXJasg  ONUCAHME  MOpPUMEpPaMH  MOJICKYJISPHBIX  YpPaBHEHUM
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKaHUS XUMUUYECKUX MIPEBPALIECHUI B PA3JIMUHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYID MOJIEKYISIPHYHO W MOJISIPHYHO MacChbl BELIECTB,



MAacCCOBYIO JIOJIF0O XHMHYECKOTO 3JIEeMEHTa 1o (OpMyJie COEIUHEHUS, MACCOBYIO OO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINU;
MIPUMEHSITh OCHOBHBIE ONEPAIIMU MBICIUTEIBHON ACATEIbHOCTH — aHAIU3 U CHUHTE3,

CpaBHEHHE, 000011IeHHE, CHCTEMaTH3aI1IO, KJIacCH(HUKAITIIO, BBISIBJIEHHE
NPUYUHHOCIICCTBEHHBIX CBSA3€H — JUISI HM3YYCHHUS CBOWCTB BEIICCTB M XHMHYCCKUX
peakiuii, eCTCCTBCHHO-HAy4YHBIC METOJAbI IMO3HAHUS — HAOJIOJCHUE, W3MEPCHHE,

MOJENIUPOBAHUE, IKCTIEPUMEHT (pEeAJIbHBIM U MBICIICHHBIN );

CJIeIoBaTh IMpaBUjaM II0JIb30BAaHUS XMMHYECKOW TMocyAod U 1abopaTOpHBIM
o0opyIoBaHMEM, a TakXkKe IMpaBuiaM oOpallleHus ¢ BEUIECTBAMU B COOTBETCTBUM C
UHCTPYKIUSMU IO BBIMOJTHEHUIO Ja0OPaTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHUIO U
coOHpaHuIo Ta3000pa3HBIX BEIIECTB (BOJOPOJA U KUCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB
C Ompene’IEéHHON MacCOBOM J10J€l pacTBOPEHHOIO BEIIECTBA, MUIAHUPOBATh M MPOBOAUTH
XUMUYECKUE DHKCIIEPUMEHTBHI [0 PAaCIO3HABAHUIO PACTBOPOB IIEJIOYEH W KHCIOT C
OMOIIbIO HHJIUKATOPOB (JIAKMYC, PeHOI(PTaIEnH, METUIIOPAHX U APYTHUE).

K xoniy oOyuenuss B 9 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJIO)KHOE BEIIECTBO, BAJEHTHOCTb,
ANEKTPOOTPHULIATENILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasi peaKUusi, XUMHUECKas CBS3b,
TerioBod 3(Q(EeKT peakuu, MOJb, MOJSPHBIA O00BEM, pACTBOP, DBJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI,  DJIEKTPOJIMTHYECKAss  JIMCCOLMAlUs, pEaKIMd HMOHHOTO OOMEHa,
KaTaau3aTop, XUMHUYECKOe paBHOBecHe, oOpaTUMble U HeoOpaTUMble pEaKIIMH,
OKHCIIUTENIbHO- BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIIUTEb, BOCCTAHOBUTENL, OKUCIICHHE U
BOCCTaHOBJICHHE, aJUIOTPOIHsI, aMPOTEPHOCTh, XUMUUYECKAs CBS3b (KOBAJICHTHAs, HOHHAS,
MeTaJUIMYecKast), KpUCTAIUIMYECKass pemérka, KOppO3Hsi METAJUIOB, CIUIaBbl, CKOPOCTh
XAMHUYECKOW pEaKInu, IPEIesIbHO JlomycTumas Konenrpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX IMOHSTHUH U MPUMEHSATHITH
HNOHATUS TpPH OINKWCAHWM BEIIECTB M MX MPEBPAIICHHI; HCIOJIb30BaTh XHMHUYECKYIO
CUMBOJIMKY JJIsl COCTaBJICHHMsS (OPMyJ BEIIECTB U YpPaBHEHUN XHMHUECKUX PEaKLUM;
ONpPEIENATh BAJIGHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKHX 3JIEMEHTOB B COEIMHEHMSIX
Pa3IMYHOrO COCTaBa, MPUHAAJIEKHOCTh BEUIECTB K ONPEIEIEHHOMY KJIaCCy COETMHEHU 110
dbopmynaMm, BHJ XUMHUYECKOM CBs3M (KOBWJICHTHas, WOHHAs, MeETa/lInueckas) B
HEOPraHUYECKUX COCTUHEHUSX, 3apsi UOHA IO XUMUYECKON (opMyJie, XapakTep Cpe/bl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COEAMHEHUW, TUIN KPUCTALINYECKON pPEIMETKA
KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cMbIch [lepuoauueckoro 3akona [[.M. MenneneeBa u 1€MOHCTPUPOBATH
€ro MOHMMAaHHUE: OIUCHIBaTh U XapaKTepu3oBaTh TabnuuHyro (opmy Ilepuoanueckoit
CHUCTEMbl XUMUUYECKHUX 3JIEMEHTOB: pa3iuyaTh MOHATUS «IJIaBHAas moArpymnmna (A-rpymmna)»
u «mobounas mnoxarpymnna (b-rpymma)», Mamble u  OoybLIME TMEPUOJBI, COOTHOCHUTH
0003HAUYEHHSA, KOTOpPhIE HUMEIOTCA B MEPUOAMYECKON Talnuie, C YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB M 3apsl sjpa,
oOl1ee 4uciio AJNEKTPOHOB U PACHpeleNieHue UX MO 3JEKTPOHHBIM CJIOSIM), OOBSCHATH
oOlue 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB M MX COEAMHEHHUH B Mpejesnax
MaJibIX IEPUOJIOB U IJIaBHBIX MOATPYII ¢ Y4ETOM CTPOCHHUS UX aTOMOB;

KJacCU(PUIMPOBATh  XUMUYECKHE  JJIEMEHTBbl,  HEOpraHWYEeCKHME  BEIECTBa,
XUMHUYECKHE peakiuu (MO YUCIy M COCTaBy Y4YaCTBYIOIIUX B PEAKIUU BEUIECTB, IO
TeroBoMy 3G (dEKTy, M0 U3MEHEHUIO CTETNIEHEN OKUCIICHUSI XUMUYECKHUX JIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBaTH) 0OIIME W crenuduueckue XUMUYECKHE CBOMCTBA
IOPOCTBIX U CIIOXHBIX BEILIECTB, MOATBEpXKJAas OMHMCAHWE MPUMEpPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

COCTaBJISITh YPABHEHUS HIIEKTPOJUTHUYECKONW AUCCOIMAIMM KHUCJIOT, IIEN0Yed u
CoOJicH, TIOJMHBIE W COKpal€HHbIE ypaBHEHHUS pEaKIWii HOHHOTO OOMEHa, ypaBHEHUS
peaxiuii, MOATBEPKAAIONINX CYIIECTBOBAHUE TEHETHUYECKON CBSI3U MEXIy BEIIECTBAMHU
pa3IMYHBIX KJIacCOB;

PacKpbhIBaTh CYIIHOCTh OKHCIIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi MOCPEIACTBOM
COCTaBJICHUS SJIEKTPOHHOTO OanaHca dTHX PEaKIIHii;

POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHSI, BO3MOKHOCTHU
POTEKAHUS XUMHUYECKUX MPEBPAIICHHUI B Pa3INYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHMYECKOIO 3JI€MEHTa Mo (opMyse COEIMHEHHs, MAacCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOM peakluu;

coOmoaTh MpaBuja TOJB30BAHUS XUMHUYECKOW TMOCyIo U 1a00paTOpHBIM
o0opy/loBaHHEM, a TakKe IMpaBWiIa OOpalIeHUs] C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIUSAMHU TIO BBIMOJHEHHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB IO MOIYYCHHIO H
coOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTIEKHUCIIOTO Ia3a);

NPOBOANTH PEAKIMH, MOATBEPXKIAIONINE KAueCTBEHHBIM COCTAaB Pa3IMYHBIX
BEIIECTB: pAaCMO3HABATh OMBITHBIM MyTEM XJIOPHI-, OPOMHUI-, UOAUI-, KapOOHAT-, hocdart-,
CWIIMKAT-, CyNb(aT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHS U MOHBI U3YYEHHBIX METAJIOB,
NPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB;

NPUMEHSTH OCHOBHBIE OMEPAllMd MBICIUTEILHON JESTENHbHOCTA — aHAJIU3 U CHHTE3,
CpaBHEHHUE, 0000IeHNEe, CUCTEMAaTU3aIlNI0, BBISIBIICHUE MPUYMHHO-CIIEICTBEHHBIX CBA3EH
— JUIsl U3yYEHUs1 CBOWCTB BEIIECTB U XMMHUUYECKUX PEAKIUil, ECTECTBEHHOHAYYHbIE METObI
NO3HaHUsI — HAOIIOJEHUE, W3MEpPEHUE, MOJCIMPOBAHUE, HKCHEPUMEHT (peajbHbId U
MBICJICHHBIN).

Buabl gesiTe1bHOCTH 00Y4YAKOIIMXCS, HATIPABJIEHHbIE HA T0CTHKEHUE pe3yJibTaTa



8 kiacce

Paznen

Buanl nesreaLHOCTH

1. IlepBoHayanbHbIC
XUMHUYECKHE TTOHSITHUS

PackpbIBaTh CMBICI U3y4aEMbIX HOHSTHIA.

PackppiBaTh pOjb XMMHHM B NPUPOAE M KU3HU YEJIOBEKA, €€ CBA3b C JIPYTHMHU
HaykaMmd. Paznuyath yucThIe BellecTBa U CMECH; OJJHOPO/IHbIE U HEOJAHOPOIHbIE
CMECH.

Pasnuyarh pusmueckre U XUMUYECKHE SBJICHHUS.

CrenoBaTh alropuTMaMm HCIOJIB30BAHMS OKCIEPUMEHTAIBHBIX METOJ0B —

HaOmroZleHusT W OSKcnepuMeHTa. HaOmromaTe M ONUCHIBATH OOBEKTHI NPH

MPOBEJCHUN JEMOHCTpalMid U J1a0OpaTOPHBIX OMBITOB 1O  H3YYEHHUIO

(¢u3MUeCKUX CBOWCTB BEIIECTB, CIIOCOOOB pa3JelieHHs] CMecel BeIeCTB.

[TpoBOIUTh XUMHUYECKHI SKCTIEPUMEHT TPH pa3lelieHuHu cMeced (Ha mpumMepe

OUMCTKU TIOBAPEHHOW COJIM) B XOA€ MpakTtudyeckod padotsl Ne 2. CienoBaTh

MpaBWJiaM  TOJIb30BaHUSA  XMUMHUYECKOHM  Tocylaod H  J1abopaTopHBIM

000pyI0BaHUEM, a TaKKe MpaBUIaM OOpAILIeHHUs ¢ XMMUYECKHMHU BEIIECTBAMH

B COOTBETCTBUHU C MHCTPYKITMEH TIPH BBHIMIOJHEHUHN TTpaKTUYECKON paboThr Ne 1.

BeicTpauBaTh pa3BEepHYThIE IHCbMEHHBIE M YCTHBIE OTBETHl C OINOPOW Ha

uHpOpMaLMI0O M3 yduyeOHHMKAa UM  CIPABOYHBIX MAaTEpUAIOB, TIPAMOTHO

KCTIOJIb30BaTh U3YUYEHHBIN MMOHATUITHBIN ammapar Kypca XUMHUH.

OnpenensiTb NPU3HAKM XMMUUYECKHUX PEAKIHMM, YCIOBHUS UX IPOTEKAHUS.

DOBSICHIATh CYIIHOCTh (PU3MYECKUX U XHUMUYECKUX SBJICHUH C TOUKH 3pEHUs

aTOMHO-MOJIEKYJIIPHOTO YUEHUS.

KnaccupunupoBaTe XuMUUECKHE peakiuu (MO0 YHUCIy M COCTaB

pearupyomux 1 00pa3yroIuXcs BEIIECTB).

CoctaBisth (oOpMyJibl OMHApPHBIX BEIIECTB IO BAJIEHTHOCTH M OIPEAEIATh

BaJICHTHOCTH 110 (pOpPMYyJiaM BEIIECTB.

PacctaBisaTh k03¢ (GUIMEHTH B YpaBHEHUIX XUMUYECKUX peakuuil. Habmonars u

ONMUCHIBaTh OOBEKTHl MPU MPOBEACHUU JEMOHCTpalMid U J1aOOpaTOPHBIX

OIBITOB.

[TpoBOIUTH BBIYMCIIEHUS TIO (HOpMYJIaM XUMHYECKHX COCJUHEHUH M ypaBHEHHSIM

XUMHUYECKUX PEAKIIUH.

[IprMeHSTh ecTeCTBEHHO- Hay4YHbIE METO/IbI TO3HAHUS (B TOM YHCIIE HAOIIOICHHE,

MOJEIIMPOBAHUE, HKCIIEPUMEHT W OCHOBHBIE OIEpalMd  MBICIUTEIbHON

NeSATeNbHOCTH (CpaBHEHUE, KIIACCU(DUKAIINS).

BoicTpanBaTh pa3BepHYTble NHCbMEHHBIE U YCTHBIE OTBETHI C OINOPOM Ha

uHpopMaLMi0 M3 y4yeOHMKa M CIPABOYHBIX MAaTe€pHajOB, TI'PaMOTHO

WCIIOJIB30BATh N3YYEHHBIN NOHATHIHBIN anmapaT Kypca XUMHAH

2.Bakueiimme
MIPEACTaBUTENH
HEOPraHUYeCKUX
BEIIIECTB

licrionb30BaTh XMMHUYECKYI0 CHUMBOJMKY [UIi COCTaBJIECHHUS (OPMYJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX PEAKIN C y9aCTHEM KUCIOPOIa.

X apakTepu30BaTh (OMHUCHIBATH) COCTAB BO3AyXa, (PU3NYECKHE U XUMHUYECKUE
CBOWCTBA KUCIIOPOJIA, CIIOCOOBI €ro MOJTYYCHHUs, IPUMEHEHNE U 3HAYCHUE B
NPUPOJIE U )KU3HU YEJIOBEKA.

CpaBHHBATh pEaKIMU TOPEHHUS U MEIJICHHOTO OKHCIICHHSI.

DOBACHATH CYIIHOCTD 3KOJIOTUYECKUX MPOOIIEM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3JIyXa.

CnenoBatb npaBuiaM O6e30macHoi paboThl B 1abopaTopuu

[IPY UCTIOJIb30BaHUM XUMHUYECKOW TIOCY Il U 000PYIOBAaHUS, a TAKXKE MTPABHIIAM
oOpallleHus C TOPIOYMMH BEI[ECTBAMH.

[ImanupoBaTh W OCYIIECTBIISATH HA TMPAKTHKE XHUMHUYECKHE OKCIEPUMEHTEI,
IIPOBOJUTH HAONIOJICHHS, JIEJIaTh BBIBOABI IO pe3yjbTaTaM AKCIEPUMEHTA IpU
MIPOBEICHUH JTa0OPATOPHBIX OIBITOB M MPAKTHYECKON pabOTHI.

BerducnsTh KOIMYECTBO BEIeCTBa, 00BEM Tasa 1o Gpopmysiam.

YdacTBOBaTH B COBMECTHOM paboTe B rpymie.




BeicTpanBaTh pa3BepHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU

Ha uHQOpPMaLUI0 U3 Yy4YeOHMKA U CHPAaBOYHBIX MaTepHajoB, I'PaMOTHO
HCIIOJIB30BaTh W3YyYCHHBIM MOHATHMHBIA amnmapar Kypca XUMuM PackpsiBaTh
CMBICJI U3y4aeMBbIX ITOHATUI U MPUMEHATH 3TH MOHATHUS IIPYU ONMCAHUU CBOMCTB
BEILIECTB U UX MPEBPALLICHUM.

XapakTepu30BaTh (ONMUCHIBATh) (GU3NYECKHE M XMMUYECKHE CBOMCTBAa BOJOPOJA,
CIIOCOOBI €T0 MOJTyYeHHsI, TPUMEHEHHE.

Cobupats npubop Ui NOIYUEHUs BOJOPOAA.

Vcnonp30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsI COCTAaBIICHHSI (OPMYN BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX PEAKLUH C y4aCTHEM BOLOPOAA.

BEIUnCIIATE MOJISIPHYIO MacCy BEIIECTB; KOJUYECTBO BELIECTBA, 00OBEM rasa,
MaccCy BEIECTBa.

[TpoBOIUTH pacueTsl O YpaBHEHUSM XUMHUECKUX PEAKIMiA: KOJMYECTBa, 00beMa,
Macchl BELIECTBA 10 M3BECTHOMY KOJUYECTBY, 0OBEMY, MAacce PeareHTOB WIN
IIPOIYKTOB PEAKIIUH.

CnenoBarh mpaBuiaM Oe30macHOM pabOThl B J1aOOPATOPUU MCIOJIb30BAHUU
XMMUYECKON MOCybl M 000PYJOBaHUS, a TaKKe MpaBHiIaM OOpaIeHUS C
TOPIOYMMH BELIECTBAMU B OBITY.

[InanupoBaTh M  OCYLIECTBJIATH HA IIPAKTUKE XHMHUYECKHUE
HKCIEPUMEHTHI, MPOBOJIUTH HAONIOACHMS, JAejJaTh BHIBOJBI IO
pe3yabpTaTaM dKCIEPUMEHTA.

YdacTBOBaTH B COBMECTHOM paboTe B rpyImie.

PackppiBaTb CMBICI H3y4acMbIX IOHATHH WM IPUMEHATb O3TH IOHATHA IIPU
ONMCAHUU CBOMCTB BELIECTB U UX IPEBPALICHUM.

XapakTepu30BaTh (U3MUECKME W XMMHUYECKHE CBOICTBAa BOJBI, €€ pOJb Kak
pPacTBOPUTEIIA B IPUPOIHBIX MPOLIECCAX.

CocTaBisITh ypaBHEHHU XUMHUUECKHUX PEAKIIMM C yYaCTHEM BOBI.

OOBACHATh CYIIHOCTH SKOJIOTUYECKUX TPOOJIEM, CBSI3aHHBIX C 3arps3HEHHEM
IPUPOIHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT IPUMECEH, MEPBI IO OXPaHE BOJ

OT 3arpsA3HECHHUS.

[[1anMpoBaTh M OCYLIECTBIIATE HA MPAKTUKE XUMUYECKHE

HKCIIEPUMEHTBI, IPOBOJUTH HAOIOACHUS, JIENIaTh BHIBOJIBI IO Pe3yJIbTaTaM

BKCIIEPUMEHTA MPU MPOBEJCHUHN J1a00OPATOPHBIX OIMBITOB U MPAKTUYECKOI paboTHI.

CnenoBarb mpaBwiaM 0Oe3omacHOM  paboTel B J1a0OpaTOpUM  NpU
UCIOJIb30BAaHUU XUMHUYECKON NOCY1bl U 000PYOBaHUs.

[IpoBOANUTE BBIYUCIICHUS C IPUMEHEHUEM IIOHATHS «MACCOBAast 101 BELIECTBA

B PacTBOpEY.

BeicTpauBaTh pa3BepHYTbIE IHCbMEHHBIE M YCTHBIE OTBETHI C OIOPOM Ha
MHpOpPMALMI0O W3 ydyeOHMKAa M  CIPABOYHBIX MAaTEpHalOB, I'PAMOTHO
HCIIOJIB30BATh U3YUYEHHBIN MIOHATUIHBIN alapaTr Kypca XUMHH.

KnaccupuupoBats n3ydaemble BEIIECTBA 10 COCTABY U CBOWCTBAM.

CocTaBnsaTh popMyIIbl OKCHIIOB, KUCIOT, OCHOBaHHA, COJIEH M Ha3bIBaTh UX

[10 MEXAYHAapOJHON HOMEHKJIATYype.

[IporHo3upoBaTh CBONCTBA BEIIECTB HAa OCHOBE OOIIMX XUMHYECKHX CBOWCTB
M3yUYEHHBIX KJIACCOB/TPYIII BEILECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBisiTb  MOJIEKYJISIDHBIE ~ YPAaBHEHHUS  peakUuii, HJUIIOCTPUPYIOLINX
XUMHYECKHE CBOMCTBA W CIOCOOBI TMOJYYEHMsI BEIIECTB M3yUYEHHBIX
KJIACCOB/TPYIIN, a TaKXe IOATBEPKIAIOIUX TeHETHYECKYI0 B3aMMOCBS3b
MEXy HUMH.

[ Ipon3BOAUTE BBIUMCIICHMS 10 YPABHEHUAM XUMUYECKNAX PEAKIIUMN.

[InaHupoBaTh W  OCYIIECTBIATH HAa IPAKTHUKE XUMHUYECKHE
HKCHEPUMEHTHI, MPOBOAUTH HAOMIONEHUs, JeaTh BBIBOABI IO
pe3ysibTaTaM 3KCIEpUMEHTa MpHU MPOBEACHUH J1a0OpaTOPHBIX




OTIBITOB U PAKTHUYECKUX paboT.

CnenoBatb mpaBuiaM 0e30macHON paboThl B 1a00paTOpPUX IPU UCHOIb30BAHUU
XUMHUYECKOHN MOCYyIbl U 000PYJOBAHHUS.

BeicTpauBaTh pa3BEpHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU

Ha uHpoOpManMiO U3 Yy4YeOHMKAa H CIPABOYHBIX MAaTepHalOB, TI'PaMOTHO
HCIIOJIB30BATh U3YYEHHBIN OHATUIHBIN alapaTr Kypca XUMHUH.

3.Ilepuoanueckmii
3aKOH B
[Tepuonnueckas
CHCTEMa XUMMUYECKUX
snemenToB /. W.
Menneneena.
CrpoeHue aTOMOB.
XumMudeckas CBSI3b.
OKuCIUTENbHO-
BOCCTAaHOBUTEJIbHbBIC
peakuuu

PackpbIBaTh CMBICIT IEPHOAMYECKOTO 3aKOHA.

OnuceiBath cTpoeHue Tabmunpl «lleprogudeckas cucTteMa XUMHYECKHX
anemenToB .M. Menaeneenay.

MoenupoBaTh CTPOSHUE aTOMa, YHEPTeTHUECKUX YPOBHEH W MOAYPOBHEH MpHU
MTOMOIIIM PUCYHKOB, 3JICKTPOHHBIX KOH(MUTYPAIIUHA M AJIEKTPOHHO- TPaPUIECKUX
dbopmyL.

[TosicHATH GU3NYIECKUE CMBICIT TOPSIKOBOTO HOMEpa, HOMEPOB TIEPHOJIa U TPYIIIIBI
JJIEMEHTA.

XapakTepru30BaTh XHWMHUYECKHE OJEMEHTHI IEpPBBIX TPEeX IEePHUOIOB, KaJWH,
KaJIbUMHA U UX COEAUHEHHMs 1O nosiokeHuto B Ilepuoamueckoit cucreme .M.
Menneneena.

OOBSICHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XUMHYECKHX
AJIEMEHTOB (M3MEHEHHE paIuyCOB aTOMOB, J3JEKTPOOTPHUIATEIHLHOCTH,
BaJICHTHOCTH) U UX COCJIMHEHUH B TIpeJIeaxX MaJIbIX MEPHOJIOB U TJIABHBIX
MOATPYMI ¢ Y4€TOM CTPOEHHUS WX aTOMOB; Y4YacTBOBaTh B COBMECTHOM
paboTe B mape Wid TpyTmre.

BricTpanBaTh pa3BepHYThIC MUCbMEHHBIE H YCTHBIE OTBETHI C OTIOPOM

Ha WHQOPMAITUIO U3 ydeOHHUKA U IPYTHX UCTOYHUKOB, B TOM uncie HTepHeTa.

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHH.

OnpenensTh BUI XUMHYECKON CBSI3U B COCTMHEHUU.

MopaenupoBaTh CTPOCHHE MOJIGKYJ TPU TOMOIIM PHCYHKOB, MOJEJEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (hOPMYII.

lcrionp30BaTh XUMHUYECKYI0 CHMBOJIMKY [IJISI COCTaBJCHUS (DOpPMYJI BEIIECTB,
ANIEKTPOHHOTO OallaHCca peaKIIi.

OnpenensTh CTeNeHb OKUCICHUS aTOMOB XUMHUYECKHUX JIEMEHTOB 10 (hopmyiam

1 COCTaBJIATH (OPMYJIBI OMHAPHBIX COCIMHEHUH M0 CTENICHH OKUCIICHUS aTOMOB
XAMHYECKHX DJIEMEHTOB.

OnpenensiTh OKUCIUTENb U BOCCTAHOBUTEINb. PaccTaBisiTh K03 PHUITHEHTHI
B CXEMaX TPOCTHIX OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN
METOOM 3JICKTPOHHOTO OanaHca.

HaGnronaTh XMMUYECKHE OMBITHI IO TUIAHY, aHAJIM3WPOBATh W JENaTh
BBIBO/IBI.

Ncnonb3oBare MKT g1 coszmanust mopeneil, MOATOTOBKM IPE3EHTALUM,
JIOKJIAJIOB I10 TEME.

BricTpanBaTh pa3BepHyThIC MUCHbMEHHBIE H YCTHBIE OTBETHI C OTIOPOM

Ha nHGOPMAIUIO U3 YYeOHUKA U JPYTHX UCTOYHHUKOB, B TOM 4yucie MIHTepHeTa.

9 kjaacc

1.BeiectBo 1
XUMUYECKUE PEaKIuu

XapakTepru3oBaTh XHMHUYECKHE DJIEMEHTHI TEPBBIX TPEeX IMEPHUOJOB, Kalusi U
KaJIbLIMS 10 UX noJiokeHuto B [lepuoanueckoit cucreme J[. . Menneneesa.

KiraccuduimpoBaTs 1 Ha3bIBaTh HEOPTAHHMUECKHUE BEIIECTBA N3YYCHHBIX KJIACCOB.

OnuceiBaTh 00IMKME XUMHYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX KJIACCOB,
MOATBEPKJIATh CBOMCTBA MPUMEPAMH MOJEKYJISPHBIX YPAaBHEHUI XUMHUYECKUX
peaKIuii.

OnpenensiTh BUJ XUMHUUECKOW CBSI3UM TUI KPUCTAILTUYECKON PELIETKH BEIIECTBA.

[IporHo3upoBaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS.

BricTpanBath pa3BepHYThIC MMCHbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM

Ha wHOpMAIUI0O U3 YyYeOHMKA U CIPABOYHBIX MaTEPHAIOB, TPAMOTHO
MCIIONIb30BATh U3YyUYCHHBIN MOHATHUIHBIN anmapaT Kypca XUMHUU.




PackppiBaTh CMBICT HM3y4aeMbIX MOHSATUH M MPUMEHATH OSTU TMOHATHS TpHU
ONMCAHUH CBOWCTB BEIIECTB U UX MPEBPALLECHUN.

KnaccupuuupoBarh XUMUYECKUE PEAKIUH IO PA3IMYHBIM ITPU3HAKAM.

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOM PpEaKLMHU OT Pa3IudHBIX

(hakTopOB.

[IporHo3upoBaTh BO3MOXKHOCTM NPOTEKAHUS XMMHUYECKUX MPEBpAILlCHUNd B

Pa3INYHBIX YCIOBHUSX.

OrnpenensaTs OKUCIUTEND U BocCcTaHOBUTEND B OBP.

CocTaBisTh 3JEKTPOHHBINA OalaHC PeaKIHH.

[Ipon3BOINTE BBIYMCIEHHS 10 XUMUYECKUM YPABHEHUSIM.

YyacTBOBaTh B COBMECTHON paboTe B TMape WIH TpyIe.

BricTpanBath pa3BepHYThIE NMUCHMEHHBIE M YCTHBIE OTBETHI C

omnopoi Ha MH(POPMAIHUIO U3 yaeOHNKA

I CIIPaBOYHBIX MaTE€pUAIOB, IPAMOTHO HCIOJIb30BaTh HW3YUYEHHBIH MOHATUIHBIN

anmnapar Kypca XuMHUHU.

PackpbIBaTh CMBICI H3yYaeMbIX MMOHATHI, a TAKKe CMbICII TEOPUU

BIIEKTPOJIUTUYECKOHN auccounanu. OObIACHATh NPUUYMUHBI 3IEKTPOIIPOBOIHOCTH

BOJIHBIX PAaCTBOPOB BEILIECTB, pa3nyaTh cjaadble U CUIIbHBIE IIEKTPOJIUTHI.

CocTaBisaTh ypaBHEHMs JUCCOLMALINN KUCIIOT, LIEJIOYEH U COJIEH, TIOJIHBIE

U COKpAlIeHHbIE HOHHBIE YPaBHEHUS

XUMUYECKHX PEaKIUi MOHHOTO OOMEHa, KpaTKUe HMOHHBIE YPaBHEHUS MPOCTHIX

peaKkuuii TupoIIn3a CoJeH.

XapaKkTepu30BaTh OOIIMEe XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIJIACCOB

Ha OCHOBE TEOPUU ODIIEKTPOJUTUYECKONW AMCCOLMAINM;, TOATBEPKIATh

CBOMCTBAa MpUMEPAMHU MOJEKYISPHBIX U HOHHBIX YPAaBHEHMM XUMHUYECKUX

peaKuid.

PemaTh sKcriepuMEHTANIBHBIE 3a/1a4H 110 TEME.

[[naHnpoBaTh M OCYIIECTBIISITh HA IPAKTHKE XUMUYECKUE

BKCIIEPUMEHTBI, TPOBOJIUTH HAOIIOICHHUS, JI€1aTh BBIBOBI 110 pE3yIbTaTaM

BKCIIEPUMEHTA MIPU MPOBEICHUH JIaOOPATOPHBIX OIBITOB U MPAKTUYECKUX paboT.

CnenoBaTh mpaBuiaM Oe3omacHoM paboTel B JabopaTopuu  NpU

MCIOJIb30BaHUU XUMUYECKOM MOCY bl U 000pyAOBaHUS.

[IpoBOIUTH BBIYMCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOM paboOTe B Mape WK TPpyIIIe.

BricTpauBath pa3BepHYThle MUCHMEHHbIE M YCTHBIE OTBETHI C ONOPOM Ha

MHPOPMALIUIO U3 y4eOHUKA U APYTHX UCTOYHUKOB MH(POpPMALIUU, B TOM YUCIIE

WHTepHera.

2.HemeTamnel 1 ux
COEIMHEHUS

OOBACHATH O0IIME 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB HEMETAJUIOB M HX
COCMHEHWH B TMpejenax MaiblX I[EpUOJOB W  TJIABHBIX  IOATPYII
[Tepuonuyeckoil CUCTEMBbl XMMHUYECKHUX 3JIEMEHTOB C YYETOM CTPOCHHSA HX
aTOMOB.

X apakTepn30BaTh (HU3NUECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX

BEIIIECTB I'aJIOTCHOB (Ha MpUMepe XJI0pa) U CIOXKHBIX BELIECTB (XJI0POBOIOPO/A,
XJIOpUa HATpHs), CIOCOOBI WX TOJYYCHHWs, NMPUMEHEHHE W 3HAUYCHUE B
NPUPOJIE U )KU3HU YesoBeka. OnpenensTs XJIOpUI-HOHBI B PACTBOPE.
[I1aHupoBaTh W  OCYHIECTBIATH HA  MPAKTUKE XUMHUYECKHE
OKCTIEPUMEHTHI, TPOBOAWUTH HAOJIONCHUS, JeNaTh BBIBOABI II0
pe3ynbTaraM 3KCIIEpUMEHTa IpH MPOBEACHUU JaOOPaTOPHBIX

OTIBITOB M MPAKTUYECKUX PalOT.

CnenoBaTh mpaBujaM Oe3omacHOM paboTel B jabopaTopuu  NpU
UCTIONIb30BAaHUH XUMHUUECKOH ITOCYIbI M 000pYyJOBAaHHUS.

BricTpanBaTth pa3BepHYThleé NHCbMEHHBIE W YCTHBIE OTBETHI C ONOPOH Ha
uHpopmManmio w3 y4eOHMKA W CIPABOYHBIX MAaTepUalioB, T'PaMOTHO

KCII0JIb30BaTh U3YUYEHHBIN TOHATHIHBIN




ATIIapaT Kypca XUMHUM.

OO0BbACHATh 00IME 3aKOHOMEPHOCTH B H3MEHEHHUH CBOWCTB 3JIEMEHTOB
Pa3IMYHBIX ITPYNI U UX COEAUHEHUN C YIETOM CTPOEHMSI UX aTOMOB.

XapaKkTepu30BaTh PU3NUECKHE

i XMMHYECKHE CBOICTBa MPOCTOrO BEIIECTBA U UX COEAMHEHHUH, CIOCOOBI HMX
[IOJly4Y€HUs, NPUMEHEHHE M 3HAYCHUE B MPUPOJAE U JKU3HHU YEJIOBEKa.
Onpenenars HATMYUE HOHOB B PaCTBOPE.

OOBACHATH CYIHOCT KOJIOTHYECKUX MPOOIIEM.

[InanupoBaTh ¥  OCYLIECTBJISITH Ha  MNPAKTHUKE XUMHUYECKUE
HKCHEPUMEHTHI, IPOBOAUTH HAOMIONEHUs, [JeNaTh BBIBOABI I10
pe3yJsibTaTaM 3KCIEpUMEHTA.

CrnemoBaTh mpaBuiaM Oe30macHOM paboTel B J1abopatopud TpU
UCIOJIb30BAaHUM XUMHUYECKON TIOCY bl U 000PYAOBaHMUSL.

[Ipou3BOINTE BBIUMCIICHUS 110 XUMHUYECKUM YPABHEHUSIM.

lcnonb30BaTh MpU  BBHINOJIHEHUM Y4YeOHBIX 3aJaHUM TEKCThl yueOHHKa,
cupaBouyHble MaTepuaisl (Ilepuoguueckyro cucTeMy XMMHUYECKHUX 3JIEMEHTOB
. Y. MenneneeBa, Tabauily pacCTBOPUMOCTH KHUCJIOT, OCHOBaHMN U coJied B
BOJIE, DJIEKTPOXUMUYECKUH s/ HAIPSKEHUH METaIIIOB).

lcnonp30BaTh MpU  BBIIOJHEHMHM Y4YeOHBIX 3aJaHUii W B Ipolecce
UCCIIEIOBATENbCKOM  JIEATEJIBHOCTH  HAYYHO-NOMYJISIPHYIO  JIMTEPATYpPY
XMMHMUYECKOTO COJEP/KaHus, CIIPaBOYHbIE MaTepHallbl, pecypcsl MHTepHETa

3.Merauisl 1 ux
COEIMHEHUA

PackpbiBaThb CMBICI U3y4aeMbIX MOHATUH W NPUMEHATH 3TU MOHATHUA IIPH
ONMCAaHUU CBOMCTB BELECTB U UX IPEBPAILECHUN.

OObsICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB 3JIEMEHTOB-
METAJIJIOB U UX COEMHEHUN C YYETOM CTPOCHHSI UX aTOMOB.

XapakTepru30oBaTh CTPOEHHE METAUIOB, OO0IHMe (PU3NUECKHE W XUMHYECKUE
CBOICTBAa METAJIOB.

X apakTepHu30BaTh 00IIHE CTIOCOOBI MOIYYEHHUS METAJIOB.

OnuceBaTh CIOCOOBI 3aLUTH METAIJIOB OT KOPPO3HUHU.

CnenoBath mpaBuigaM Oe3omacHOM paboTel B JabopaTopuu Tpu
UCIIOJIb30BAaHUH XUMHUYECKON MOCY bl U 000PYAOBaHMSL.

[Ipon3BOANTE BBIUUCIIEHUS O YPAaBHEHUSAM XUMHUUYECKUX pPEaKLUil, €CIU OJUH U3
peareHToB COACPKUT MPUMECH.

YdacTBOBaTH B COBMECTHOH paboTe B Iape Uiy rpyrIie.

licnionp3oBaTh MNpU  BBINOJHEHUWH Y4YEeOHBIX 3a/laHUil  TEKCThl y4eOHUKa,
cnpaBoyHble MaTepuaisl (Ileproanueckyro cucTeMy XMMHUUECKHX 3JIEMEHTOB /.
. Menneneesa, TabiuIy pacTBOPUMOCTH KHCIIOT, OCHOBAaHHM

[ coJieil B BOJIE, DIEKTPOXUMHUECKUN Psii HAPSKEHUI METAIIIIOB).

I XumMust ¥ OKpyKarorast
cpena

X apakTepu30BaTh POJIb XUMUU

B PAa3JIMYHBIX cpepax ACATEIbHOCTH JIFOJCH, OCHOBHBIC BEIIECTBA

1 MaTepuabl, IPUMEHsEMbIE B )KU3HH COBPEMEHHOT'O YEJIOBEKA.

OOBACHATh yClIOBHA O€30IaCHOTO HCIOJIb30BAHUS BEILECTB U XUMHUYECKUX
peakuuii B OBITY.

AHAIM3UPOBaTh M KPUTUYECKH  OICHWBAaTh HMHMOPMALUIO O BIHSHUH
IPOMBIIIIEHHOCTH, CEJIbCKOT0 X035HCTBA, TPAHCIIOPTA U Ap. HA COCTOSIHUE

OKPYXaIOIIEH Cpeibl.

YMeTb OKa3bIBaTh NEPBYIO MOMOIIb MPH XUMHUUYECKUX OXKOraX M OTPABICHHUSX.
[IpyHuMarh ydactue B OOCYX AECHUU IPOOJIEM XUMHUYECKOM U IKOJIOTMYECKOU
HalpaBJIEHHOCTH, BbICKAa3bIBaTh COOCTBEHHYIO MO3UIMIO [0 Mpobdieme Hu

npeajiaratb BO3MOXHBIC ITYTH €C PCIICHMS.




TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC

Ne | HaummeHoBaHHe Kosiyecrso 1acos JekTpoHHbIe (LH(POBLIe)
n/ Pa3/iesioB U TeM Bcero KoHTpo/bHbIe IpakTHyeckue 00pasoBaTelbHbIE PeCypChI
n NPOrpamMMmbl padoThI padoThI

Pasnen 1. IlepBoHavaabHble XUMHYECKHE OHSITHS

XUMUS — BaKHas

11 00J1aCThb 5 ) bu6nuoreka [JOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837¢
MPaKTUYECKOU
JEeITEILHOCTH Y€JIOBEKA
12 BemecTBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
) peaKIu https://m.edsoo.ru/7f41837¢
HToro no paszeiny 20
Pa3nen 2. BaxkHeiilne npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB
21 Boznyx. Kucnopon. 6 1 bubnnorexa [JOK
' [Tonstre 00 https://m.edsoo.ru/7f41837¢
OKCHJIaX
29 Bonopoxn. Ionsitue o 2 1 bubnuorexa [JOK
' KHCJIOTax U https://m.edsoo.ru/7f41837¢
COJIAX
23 Bona. PactBopsl. 5 1 1 bu6nuoreka [JOK
' [Tonsatue 00 https://m.edsoo.ru/7f41837¢
OCHOBaHHIX
24 OCHOBHBIE KJ1aCChl 1 1 1 bubmmoreka [JOK
’ HEOpPraHMYECKUX https://m.edsoo.ru/7f41837¢
CO€OUHEHHH
HToro no paszeny 30
Paspnen 3. Ilepnoanueckuii 3axon u Ilepuoanyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengesieeBa. CTpoeHune aToMOB.
XuMuuyeckasi CBA3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU
[Tepuoanueckuii 3aKOH U
31 IIepuonnueckas cucrema 7 bubaunoreka [IOK
https://m.edsoo.ru/7f41837¢c

XUMHNYCCKHX 3JICMCHTOB



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

. . Menneneena.
CrpoeHue aroma

XUMHYECKAd CBA3b.

32 OKUCIUTEIIBHO- 8 bubmorexa LIOK

: BOCCTAHOBITELHLLC https://m.edsoo.ru/7f41837¢
peaxiuu

Wroro no pazneny 15 bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢

Pe3epBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOI'PAMME



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

9 KVIACC

KoanuyecTBo yacos

Ne HaumeHnoBanue JyiekTpoHHBbIe (LMPpOBHIE)
n/ pa3aesioB U TeM Bcero KonTpoabusbie IIpakTHyeckue o0pa3oBaTe/bHbIE pecypchl
n NPOrpamMMmbl padoThI padoThI
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIMU
IToBTOpEHUE U
1.1 erIy6JIeHII)/Ie 3HAHUU 5 1 bubmorexa HOK
https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IeioB
Kypca 8 Kiacca
12 OcHoBHBIE 4 bubmuorexa [JOK
' 3aKOHOMEPHOCTHU https://m.edsoo.ru/7f41a636
XUMHYECKHUX
peaKuui
ONEeKTPOTUTHYECKAS BuGnnotexa LIOK
1.3 | Aauccounanms. XMMUYECKHE 8 1 1 https://m.edsoo.ru/7f41a636
PEaKIMU B pACTBOPAX
Htoro no pazzaeny 17
Paznea 2. HeMeTa/sIbI H HX COeTHHEHHS
OO01mas xapakTepucTuKa Bubmuotexa LIOK
21 XUMITICCKIX 5ICMCHTOB 4 1 https://m.edsoo.ru/7f41a636
VIIA- rpynmnst.
["ajiorensl
OO01as xapakTepucTUKa
29 XUMHYECKHX AJICMEHTOB 6 bubmuoreka [JOK
' VIA- rpynnel. Cepa u eé https://m.edsoo.ru/7f41a636
COCIMHCHUSI
OOm1ast XxapaKTepUCTHKA
23 XUMHYECKHUX DJICMEHTOB 7 1 bu6mmoreka [IOK
' VA- rpynmsl. A30T, https://m.edsoo.ru/7f41a636
dbocdop u ux
COCIIMHEHUS
OO1as xapakTepucTUKa
24 XAMUYECKHX DJIEMECHTOB 2 1 ) bu6nuoreka [JOK

IVA- rpynnsl. Yraepon n

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

KPEMHHU U UX

COCUHEHHS
HToro no paszuemny 25
Pa3gen 3. MeTaibl 4 MX COeTUHEHUS
. bu6mmoreka [IOK
3.1 Obmye caoiicTsa 4 https://m.edsoo.ru/7f41a636
METAaJJIOB
39 Baxxneiinine MeTabl 16 1 ) bu6nuoreka [JOK
) W MX COCTMHCHUS https://m.edsoo.ru/7f41a636
HToro no paszeny 20
Pasnen 4. Xumus U oOkpy:Kkamomas cpena
41 BemecTBa u maTepuais ) bubnnorexa [JOK
' B JKU3HU YeJIOBEKa https://m.edsoo.ru/7f41a636
HToro no paszeny 2
PesepBHOE Bpems 2 bubmoreia HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68 4 7

YACOB 110 ITPOT'PAMME



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

IHHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KosuyecTBo yacoB
Ne B3aumocBsb ¢ DJIeKTPOHHBIE HU(PPOBBIE
n/ Tema ypoka NporpaMmi o0pa3oBaTe/bHbIE pecypchl
Bcero | KP| IIP
I BOCIIUTAHUA
1 [Ipenmet xumuu. Poias XuMUM B )KU3HU YEJIOBEKA. 1 Yrpoza bubnuorexa [JOK
Terna u BemecTBa https://m.edsoo.ru/ff0d210c
MIPUMEHEHHUS
B3pPBIBYATHIX
BELIECTBY
2 [TonsiTve 0 METO1aX MO3HAHUS B XUMHUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227¢
IMpakTnyeckas padora Ne 1 «HPaBHJ‘Ia Bu6muorexa [IOK
3 paGoTI B J1ab0paTopuu 1 NPHEMEI 1 1 https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ J1abopaTopHbIM
000pYyIOBAHUEM»
bu6nmmoreka [IOK
4 YucTele BelllecTBa U CMeCI/I.vCHOCO6BI paszenenus 1 https://m.edsoo.ru/f0d26ca
cMmecei
5 IIpakTnueckas padora Ne 2 «Paznenenue 1 1 bubnuorexa [JOK
cMmeceil (Ha mpuMepe OYHCTKH https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOM COJIN)»
bu6nuoreka [JOK
6 ATOMBI 1 MOJIEKY 5! ! https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuotexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U cnoKHBIE BEUIECTBA 1 Eubmaorexa LOK
https://m.edsoo.ru/ff0d2a6¢c
[Mpodeccust  yuurensb bubmmoreka [JOK
? ATOMHO-MOJIEKYJIAPHOE yHeHHE ! XUMHI) https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBA BEIIECTB. 1 bubmmoreka [JOK
Xumudeckas popmysia. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX JJIEMEHTOB
1 OTtHocuTenbHas aToMHast macca. OTHOCHUTENbHAS 1 bubmuorexa [JOK
MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323¢c



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

but6mmoreka [{OK

12 MaccoBast 10JIsI XUMHYECKOTO DJIIEMEHTA B
a https://m.edsoo.ru/ff0d350c
COeIMHEHUH
bu6mmorexa [IOK
13 KommuectBo BemectBa. Mok, MoisipHas Macca
B p https://m.edsoo.ru/ff0d5230
(0))
14 | @ X OHJ:{B;E(?:(?IZI 114;) Bl bubmorexa HOK
U3UYECKUE U XUMUYECKUE ABJIICHUA. XUMHUYECKasA poxa i https://m.edsoo.ru/ff0d37fa
peakuus B
TOXO0JIE»
15 ITpn3Haku ¥ yCIOBUS ONPOTEKAHUS XUMHUYECKHIX Bubmuorexa HHOK
p y p N https://m.edsoo.ru/ff0d3al6
peakuui
YnorpeGienue
16 3 X );ZMZI:E:K;EX bu6mmoreka [JOK
AKOH COXpaHCHHA MACChI BEIICCTB. AMMHNYCCKUC 11 httDS//medsoorU/fde3b88
ypaBHEHHUS BIIMSIHUE
Ha
IICUXUYECKOE
COCTOSTHHE U
MOBEACHHUE
Brruncienns KojmdecTBa, MacChl BEIIECTBA 1O bu6mmoreka [JOK
17 .
YPAaBHCHHUSIM XUMHYCCKHUX PEaAKIIHA https://m.edsoo.ru/ff0d5708
[Ipuponusie
18 Knaccudukanus XuMHYECKUX peakinuit MHHEpPaTbHbIE bu6nuoreka [JOK
(coenuHeHus, pa3IoKeHHUSI, MUTMEHTHI U https://m.edsoo.ru/ff0d3134
3aMeleHus, 0OMeHa) WX TPUMEHEHUE
B UKOHOITUCH
19 M. B. JIOMOHOCOB — y4Y€HBIN-3HIUKIIONEIUCT. bubnnorexa [JOK
O00011eHrEe U CUCTEMAaTU3ALIIS https://m.edsoo.ru/ff0d40c4
3HAHUH
20 KonTpoasHnas padora Nel no teme bubmuoreka [JOK
«BertmecTBa 1 XUMHUECKHE https://m.edsoo.ru/ff0d4290
pEeaKIII)
Boznyx — cmechk ra3zoB. CoctaB Bo3jayxa. 3uaucnne bubnuorexa [JOK
21 KHCIIOpOJa IS

Kucmopom — si1eMeHT U mpocToe
BemecTso. O30H

OopraHu3Ma MaTepu u
mIoaa

https://m.edsoo.ru/ff0d448¢e
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OU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOIa

bu6nuoreka [JOK

22 (peakuuu oxkucienus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 oKcHIax
73 CrocoObI MOTy4YeHHUsT KUCJIOPO/ia B bubmuoreka [JOK
71a00paTOpPUX U IPOMBILIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumenenue Kuciaopoja
TemoBoit 3¢ ekt XUMUIECKOH peakiuy, BuGmotexa LIOK
24 IIOHATHE O TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- https://m.edsoo.ru/f0d4790
Y SHAOTEPMUYECKUX PEAKIHIX
75 TormBo (HedTh, yroib U MeTaH). 3arpsi3HEHUE bubnnorexa [JOK
BO3JIyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILCHUS
2% IIpakTu4yeckas padora Ne 3 o reme bubnnoreka [IOK
«ITony4yenne u coOupanue KUCIOPOIa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBOKCTB)
27 Bonopon — 351eMeHT U IPOCTOE BELECTBO. bubnnorexa [JOK
Haxosxienne B mpupoje https://m.edsoo.ru/ff0d4dd0
8 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJOPOAA. bu6nmoreka [JOK
IIpumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
29 ITonsiTHE O KMUCHOTAX U COJISIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MosTy4eHus BOAOPOa B 1TaOOpaTopun bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
31 IIpakTnyeckas padora Ne 4 o Teme bubanorexa [JOK
«Ilony4yenue u cobupanue BOAOPOA, https://m.edsoo.ru/ff0d4{42
M3Y4YEHUE €r0 CBOMCTBY»
. N Benukue bubmuorexa [JOK
32 Monsipablii 00BEM razoB. 3akoH ABOraapo https./m.edsoo.ru/f0d542e
PYCCKHE XUMUKH
33 Brrurcnenus 00bEMa, KOJIMUECTBA BEIIECTBA bu6nuoreka [JOK
rasa 1o ero U3BeCTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
34 Brrancnenust 00bEMOB ra3oB M0 ypaBHEHHIO bub6numorexa [IOK

peaKIy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIEHUH Ta30B

https://m.edsoo.ru/ff0d5708
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bu6mmoreka [{OK

35 O i
M3UYECKHEe U XUMUYECKUE CBOWCTBA BOJIBI https-//m.edsoo.rw/f0d587a
. bu6nuoreka [JOK
36 CocraB ocHoBaHui. [TonsiTne 06 MHAMKATOpAX https://m.edsoo.ru/f0d59e2
37 Bopa xak pactBoputens. HacblleHHbIE U E)OILGTMY BI(EIHaaBI;Z bu6mmoreka [IOK
HEHACBHIIIIEHHbIE PacTBOPHI. MaccoBas 10 HOI))Ka .HOf/'I p https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE P
0€3011aCHOCTH
IIpakTnyeckas padora Ne 5 o reme Bu6mmorexa IJOK
38 «ITpuroroBiieHue pacTBOPOB € ONPEACIEHHON https://m.edsoo.ru/f0dSeba
MacCOBOM J0JIeH PACTBOPEHHOIO BEILIECTBAY — )
39 KonTpoasnas padora Ne2 o reme «Kucnopon. bubnuoreka [IOK
Bomopop. https://m.edsoo.ru/ff0d6342
Boma»
«XUMHK» B BOCHHO- Bu6morexa LIOK
40 Oxcunpl: cocTaB, KiIacCU(pUKAIUs, HOMEHKIIATypa MOPCKOM https://m.edsoo.ru/f0d664e
dnote Poccuny
41 [Tonmy4yenue u XUMHUYECKHUE CBOMCTBA KUCIOTHBIX, bu6nuoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
42 | OcHOBaHus: COCTaB, KJacCU(pHUKaIMs, HOMEHKIATYpa bubnuoreka [{OK
https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue nu XuMHUYECKHE CBOMCTBA OCHOBAHUM bubmorexa LIOK
Y https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kiaccudukanus, HOMEHKIAaTypa bubmmorexa [TOK
' ’ ’ https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune u XuMHUYECKHUE CBOMCTBA KUCIIOT bubmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIOCOObI bubnmnoreka [JOK
MOJTyY€HUs, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA
IIpakTnyeckas padora Ne 6. Pemenue BuGmuorexa LIOK
47 AKCIEPUMEHTANIbHBIX 3a/a4 110 TEME

«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIUHEHUIN

https://m.edsoo.ru/00ad9b7¢c
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I'enermueckas CBA3b MCXKIY KilacCaMu

[Tapdromepust

bu6mmoreka [{OK

48 HEOPTraHWYECKUX COECTMHEHUN https://m.edsoo.ru/00ad9a50
1 KOCMETHKA
. bu6nmmoreka [IOK
49 O00011IeHNE U cUCTEMATH3AIMS 3HAHUI https://m.cdsoo.ru/00ad9ch?
50 KonTpoasnas padora Ne3 o teme "OCHOBHBIE bubmuoreka [JOK
KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9ela
coenuHeHun"
5] [TepBble MOMBITKH KJIACCH(PUKALINN XUMHUYECKUX bubnnoreka [IOK
AJIEMEHTOB. https://m.edsoo.ru/00ad9ffa
[ToHsITHE O TPYIIAX CXOJHBIX MIEMEHTOB
57 [Tepuoanueckuit 3akoH u [lepronnueckas Benvkue oTKphITHS bubmuoreka [JOK
CUCTEMa XMMHUYECKUX 3JieMeHTOB J1. 1. B 00JIacTH https://m.edsoo.ru/00ada52c
Menpeneena XUMHUHU
53 [Tepuopl, TPYyMIIB, TOATPYTIITHI bubmmorexa HOK
’ ’ https://m.edsoo.ru/00adasS2c
3apokIeHne 36MJ‘II:I BuGmuorexa LIOK
54 | Crpoenne atoMoB. CocTaB aToMHBIX s1ep. M30ToIBI U TOSIBJICHWE HA HEU https://m.edsoo.ru/00ada342
XUMHUYECKHUX
JJIEMEHTOB
55 CtpoeHue 2JIeKTPOHHBIX 000JI0UYEK aTOMOB bubmuorexa [{OK
anemeHToB [leproanueckoii cucremsr 1. U. https://m.edsoo.ru/00ada6be
Meuneneena
CrpoeHnue cHapsiia u
56 XapaKkTepuCcTUKa XUMUYECKOT0 3JIEMEHTA 110 €T0 XUMUYECKUE bubnnorexa [JOK
nostioxkeHuto B [lepuoanyeckoit cucreme /1. MPOLICCCHI, https://m.edsoo.ru/00ada824
N. Menneneena MPOUCXOSAIINE TPH
€r0 pa3pbiBe
57 3nauenue [lepuoanueckoro 3akoHa /i pa3BUTHSA bubmmoreka [JOK
HAYKH H
npaktuku. [[. 1. MenaeneeB — y4€HbIN, https://m.eds0o.ru/00adad6e
TIearor ¥ rpaKaaHuH
bu6nmmoreka [IOK
58 DIEKTPOOTPULIATEIILHOCTh ATOMOB XUMUYECKUX

3JICMCHTOB

https://m.edsoo.ru/00adaab8

59

WNonnas xumudaeckas CBSI3b

Hocnexu

bu6nuoreka [JOK
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https://m.edsoo.ru/00adac34
ppILapei-
KPECTOHOCIICB
60 KoBasientHas nonsipHasi XUMHU4ECKasi CBA3b 1 bubmmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenoasipHas XUMUYECKas CBA3b 1 bubmmorexa HOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
62 CTeneH, oKHCIeHns ! https://m.edsoo.ru/00adae28
63 OKHCITUTENIEHO-BOCCTAHOBUTEIILHBIC PEAKIIUU 1 bubmorexa [OK
https://m.eds00.1u/00adb076
bu6nmorexa [JOK
64 OKuCIUTEIN U BOCCTAHOBUTEIIN 1 https://m.edsoo.rw/00adb076
65 KonTtpoasnast pabora Ne4 o reme «CtpoeHue 1 1 bubnmnorexa [JOK
aToMma. https://m.edsoo.ru/00adb486
XHUMHYCCKas CBS3bY
. bu6mmoreka [{OK
66 Pe3epBHBIiT ypoOK. O6o61ueHUI/Ie Y CUCTeMaTH3aIus 1 https://m.edso0o.ru/00adb33c
3HAHUI
. bu6nmoreka [JOK
67 PesepBHbIil ypoK. O6o6meHvI/Ie 1 CUCTEMaTHU3AIMS 1 https://m.edsoo.r/00ad9ch?
3HAHUI
. bu6nmmoreka [IOK
68 PesepBHEIil ypoK. 0606LueHvHe U CHCTEeMaTHU3alus 1 https://m.edsoo.r/f0d6 1 c6
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68 4 6
9 KJIACC
KosamnuectBo
Ne T 4acoB B3aumocssss ¢ DJIeKTPOHHbIe LN (ppoBbIE
n/ ¢Ma ypoxa nporpamMmoii o0pa3oBaTte/ibHbIE pecypchl
n Beer | KP | TIP BOCIIMTAHMS
0
1 [lepuonnueckuii 3axoH. [lepuognueckas 1 VYrposa bubnuoreka [{IOK
cHucTeMa XMMU4Yeckux 3yemeHToB /1. U. https://m.edsoo.ru/00adb59e
Menneneena IIPUMEHECHHUS

B3pPbIBYATBIX BCIICCTB
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3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB

bu6nuoreka [JOK

2 XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MIEPHOIOB
3 Krnaccudukanus u HOMEHKIIaTypa bubnuoreka [JOK
HEOPTaHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunsl XuMHu4ecKoOil CBSI3U U THIIBI bu6mmorexka [JOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTpoabnast pabora Nel o reme
5 «IToBTOpenue u yriayOaeHue 3HaHUIA
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay
6 Knaccudukanmst XuMHUIecKuX peakiifi mo Tpodeccus yauTes bubmuorexa [JOK
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
XUMUHU
7 [TonsiTHE O CKOPOCTH XMMHUYECKOMN pEaKI1u. bu6muoreka [IOK
[ToHsATHE O TOMOTCHHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHSIX
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.
8 @DaKTOpPBI, BIUAIOIINE HI; CKOpPOCTH Buomotexa LIOK
- https://m.edsoo.ru/00adc28c
XUMHYECKON peakIMy U TIOJI0KEHUE
XUMHYECKOTO PABHOBECHS
9 OKHCITUTENIBHO-BOCCTAHOBUTEIILHBIE PEaKIIUU buGnnorexa LIOK
https://m.edsoo.ru/00adcade
Teopust 3AEKTPOIUTUYECKON JUCCOLUALINH. Criocober bubmoreka [JOK
10 BOCCTAHOBJICHUS
CuibHBIC U ClTaObIe https://m.edsoo.ru/00adcd68
aBromoOmibHOr0o AKDB
AIEKTPOJIUTHI
B JIOpOTe
11 HonHble ypaBHEHUS peakui bubmorexa IIOK
https://m.edsoo.ru/00add448
12 XUMHUYECKUE CBOMCTBA KMUCJIOT U OCHOBaHUI [IpaBuna 6e30macHOCTH bubnuorexa [JOK
B CBETE MpeEJCTaBICHUN 00 npu paboTte ¢ https://m.edsoo.ru/00add5d8
AJICKTPOJUTUYECKON JUCCOIMAIIIHI AJICKTPUIECTBOM
13 XuMHYECKHE CBOMCTBA COJICH B CBETE but6mmoreka [JOK
npeACTaBICHUI 00 https://m.edsoo.ru/00add8b2
AJICKTPOJUTUYECKON JUCCOIMAITIHT
14 [TonsiTue o ruaponuse conen Bubmiorexa LIOK

https://m.edsoo.ru/00add9d4
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Ynorpebnenue
XUMHYECKHUX BEIIECTB U

but6mmoreka [{IOK

15 O06001IeHre 1 cucTeMaTU3allus 3HaHUH X . a hitps+//m.edsoo.rw/00addd12
MICUXUYECKOE
COCTOSTHUE W TTOBEJICHUE
16 IIpakTHyeckas padora Ne 1. «Pemenne bu6muoreka [IOK
AKCTIEPUMEHTAJIBHBIX 33729 https://m.edsoo.ru/00addbfa
KonTpoasnast pabora Ne2 o teme Bu6miorexa LIOK
17 «DNEKTPOJIUTHYECKAS TUCCOIUALIHSI. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIFH B PACTBOPAX)
OO6m1as XxapakTepuCcTHKA rajJoreHoOB. Hpupomssie bubnuoreka [JOK
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE MHHCEPATILHBIC https://m.edsoo.ru/00addfe2
xJiopa MTUTMEHTHI U
ux
pUMEHEHNE B
UKOHOIIHCH
19 Xnoposogopoa. CossiHas KMCIIOTA, bubnuoreka LIOK
XUMHUYECKHUE CBOWCTBA, IMOTyUYEHHE, https://m.edsoo.ru/00ade104
PUMCHCHUE
20 IIpakTnyeckas padora Ne 2 o reme bubnuoreka [JOK
«ITomy4yeHne CONISTHON KUCIIOTHI, https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOUCTB»
1 Borunicnenus o ypaBHEHUSIM XUMHYECKUX bu6muoreka [JOK
peaKIuii, ecu OJIUH U3 PEearcHTOB JIaH https://m.edsoo.ru/00ade488
B M30BITKE
bu6mmoreka [{JOK
22 OO6mras xapakTepucTuka 3J1eMeHTOB VIA- https://m.c dsoo.ruI/lO Oade6da
TPYIIIBI
33 | Haxontone ceper e coczsmeni BuGauorera LIOK
s https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBONCTBA CEpbl
24 CepoBojopo, cTpoeHue, Gu3ndeckue u bubmuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTA, (DCI/IepBepKZU bubnuoreka LIOK
25 XMMHYECKU COCTaB M

¢buznyecKrue 1 XUMHUYECKUE CBOWCTBA,
[IPUMEHEHUE

MpaBHIIa Th npu
HCIOJIb30BaHUU
deriepBepka

https://m.edsoo.ru/00adea28
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XHUMHUYECKHUE peaKkuuy, Jexamue B
OCHOBC ITPOMBIIIJICHHOT'O crocoba

but6mmoreka [JOK

26 HOJYYEHUsI CEPHON KUCIIOTBI. https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH
CpeJibl COETMHEHUSIMU CEPhI
27 Brranciierre MaccoBoi 1011 BBEIX01a but6mmoreka [IOK
IIPOAYKTA PEAKIIMH https://m.edsoo.ru/00adec8a
s1 XapaKTEPUCTHK MEHTOB VA-
28 rpgl)lfrlllri? Asa(l))T’(1 pggn;OCT;a?{zimz B (r)lpy\l;one Benukue pycckue Brbmmorexa LIOK
' ’ . ’ https://m.edsoo.ru/00adeead
du3HYeCKre M XUMUIECKIE CBOHCTBA XUMUKHU
29 AMMHUaK, ero Gu3NYeCKue 1 XUMUIECKHE bu6nuoreka [JOK
CBOMCTBA, MOJIyYCHUE U https://m.edsoo.1ru/00adf004
MIPUMECHECHUE
30 IIpakTnyeckas padora Ne 3 o reme bubnuoreka [JOK
«[lomyuenne aMmmmaka, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOMCTB)»
31 A3oTHas KucaoTa, e€ Gpusnvdeckue u bubnuotexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanue HUTPATOB U COJIEH
3 aMMOHHUS B KQU€CTBE MUHEPATbHBIX bubnmnorexa [JOK
yaoOpeHuii. XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKPY’KaIoIIeH Cpebl COSAMHEHUSIMH
azora
33 dochop. Oxeun pochopa (V) u pochopuas bubmmoreka [JOK
KHCIJIOTa, PU3HUECKUE B XUMUUYECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, ITOJIYYCHUE
o | e b e Bumorea 10K
. i https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pocharamu
35 Yrnepon, pacripocTpaHEeHuUE B IPUPO/IE, bu6mmoreka [IOK
bu3nYecKue 1 XUMHIECKUE https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcunpl yTIIeposa, nx ¢dusnveckne u Bubsmorexa [IOK
36 XUMUYECKHUE CBOMCTBA. DKOJIOTHUYECKUE

Mpo0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM YIJIepoja
av)

https://m.edsoo.ru/00adfebe
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bubnunoreka [IOK

37 VYronbHasg KUCaoTa M €€ colu https://m.edso0o.ru/00ac006¢
IpakTuyeckas padora Ne 4 o reme BuGmmorexa IJOK
38 "[Tosy4yeHue yriieKuciioro rasa. https://m.edsoo.r/00ae027e
KauecTBeHHas peakiys Ha KapOOHAT-HOH" — -
39 [TepBoHavanbHBIC TOHATHS 00 Tapdiomepus i bubnuoreka [JOK
OpPraHUYECKUX BEUIECTBAX KAK O OCMETHKA https://m.edsoo.ru/00ae054¢
COCIMHECHUSIX YTIIepoIa
40 Kpemuuii u ero coenMHeHUs bubmmorexa LIOK
https://m.edsoo.ru/00ae080a

IIpakTnueckas padora Ne 5. Pemenue Bu6muorexa LJOK
41 SKCIEPUMEHTAIBHBIX 3a4a4 II0 TEME https://m.eds00.ru/00ac0bf2

«BaxHeinme HeMeTaJUIbl U UX
COCTMHCHHSI

4 KonTpoasnas padora Ne3 o teme bubnuoreka [JOK

«BakHeime HeMeTalIbl ¥ BX https://m.edsoo.ru/00ae0el8
COCTMHCHHMSI
OO0m1as XxapakTepucTUKa XUMHUECKUX

43 2JIEMEHTOB — METaJUIOB. MeTrayunyeckas Hocniexu bubnuoreka LIOK

CBSI3b U METAJUIMUECKasi KPUCTANINYECKast https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBONCTBA METAJNIOB ppluapeit-
KpPECTOHOCIICB

XUMHYECKHE CBOMCTBA METAJLIORB. Hwxruid - Taran - but6mmoreka [IOK

a4 DNEKTPOXUMHUCCKHNA PST HANTPSDKSHUN YOpORL ~ MCTALITYProB. https://m.edsoo.ru/00ael156
METAIIOR ITosie3Hbie uckonaeMblie

OO6mue cnocoObI MOTYYEHUST METAJIOB. Bubnuotexa LIOK

45 CrnaBel. BeruncneHus mo ypaBHEHUSIM https:/m.edsoo.ru/00ae1 156
XAMHYIECKUX PEAKIHiA, €CITH OJIMH W3 — '
PEareHTOB COACPKUT MPUMECH

46 [ToHsaTHE O KOPPO3UHU METAIIOB bubmmorexa IOK
https://m.edsoo.ru/00ael1278

bu6mmoreka [JOK

47 Ulenourere Merane! https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U KaJTUs bubmiorexa LIOK

https://m.edsoo.ru/00ae14b2



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c

bubnunoreka [IOK

49 HleHOqu3eMeHLH;Iaergli;annH — KaJIbIui u https://m.edsoo.ru/00ac] 5e8
50 Baxxnelinime coeIMHEHUS KaJbIINs ht tps]?/l//lringc(l):oe;(iul/l()ooil 508
51 O06001IeHNEe U CHCTEMATH3AIMS] 3HAHUM
52 JKéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHUs bubmorexa TIOK
https://m.edsoo.ru/00ac1886
53 IIpakTnyeckas padora Ne 6 no Teme bubnuoreka [{IOK
"YKEcTKOCTh BOIBI M METOEI €€ https://m.edsoo.ru/00aclae8
ycTpaHeHus"
. bubmuorexa [JOK
>4 Amouuii https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOWCTBA OKCUIA U THUIPOKCUIA h ﬁpfﬁgﬂgggsiu%ooilc 64
bu6mmoreka [IOK
36 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcunpl, ruipokcuasl u conu xkenesa (1) u bubmuorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTEeMATH3allys] 3HAHUH
IIpakTnueckasi padora Ne 7. Pemenue BuGmuorexa IJOK
59 IKCIIEPUMEHTAIBHBIX 3334 10 TEME https:/m.edsoo.ru/00ae3de8
«Baxnemme MeTaJIbl U UX
COCIMHEHHSDY
BrrurcneHus mo ypaBHEHUSAM XHMHYECKUAX
60 peaKuuid, eciii OJUH U3 PEarcHTOB JaH B bubnuorexa [JOK
M30BITKE MWW COCPKUT IPUMECH. https://m.edsoo.ru/00ael1750
Brrurcrnenus MaccoBoii JOJIM BBIXOJa
MPOJIyKTa PEaKIUH
61 O0001IeHre ¥ CUCTEMAaTH3aIis 3HAHUH
62 KonTpoasnast padbora Ned4 1o reme
«Baxneimne MeTaJIbl 1 UX
COCIMHCHUS
63 BemecTBa 1 MmaTepuainbl B TOBCEIHEBHOM but6mmoreka [IOK

JKHM3HHM YCJIOBCKA

https://m.edsoo.ru/00ae3£50



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

XUMHUECKOE 3arps3HEHUE OKPY KaOIIEeH

IlocnencTeus BoiiH

bubnunoreka [IOK

64 cpenpl. Posib XuMuu B perieHun ! TUIs https://m.edsoo.ru/00ae4270
HKOJIOTUYECKUX MPOOIEM TUIAHETHI
65 PesepBubIil ypok. O6001eHne 1 1 bubnuoreka [JOK
CUCTeMAaTH3aIHsI 3HAHUN https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O0001IeHNE 1 1 bubnuoreka LIOK
cUCTEMAaTH3aUs SHAHUI https://m.edsoo.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 66
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YYEBHO-METOJUYECKOE OBECHEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEGBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus. 8 kmace : yue0. mnst obmeoOpa3osat. opranuzanuii / O.C. I'abpuensH,
N.I". Octpoymos, C.A. Cinagkos. - 2-e uza. - M. : [Ipocsemenue, 2020.
Xumust. 9 kmace : yue0. mnst ob6meodpasosat. opranmzaruii / O.C. ['abpuensH,
N.I". Octpoymos, C.A. Crankos. - 2-e uza. - M. : IIpocsemenne, 2020.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1.Tabpuensn O. C., BockoboitnukoBa H. II., SmrykoBa A. B. HacrtonbHas
KHHUTA yuuTeas. XuMmus. 8 ki1.: MeToaudeckoe nocodue. - M.: Jlpoda, 2021.
2.T'a6puenssa O. C., AmykoBa A. B. Terpanp nis 1abopaToOpHBIX ONBITOB U
npaktrueckux padot. 8 k. K yuebnuky O. C. ['abpuensna «Xumus. 8 kimaccey.
M.: dIpoda, 2022.

3.Tabpuensn, O. C. Meronuueckoe nocodue k yueOHuky O. C. ['abpuensna
«Xumust». 8 kiace / O. C. I'abpuensin. — M. : [lpoda, 2021. — 109.

4. T'abpuensn, O. C. Meroauueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumust». 9 kiace / O. C. I'abpuensn. — M. : [lpoda, 2021. — 108.

5. Xumus : TexHonorudeckue kaptol K yueOHuky O. C. 'abpuensina «Xumus.

8 kimace» : metonuueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHonorudeckue kaptol kK yueOnuky O. C. 'abpuensna «Xumusl.

9 knacey» : metonuueckoe nocobue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTposbHbIe 1 mpoBepouHbie padoThl kK yueOuuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u ap. - M.:
Hpoda, 2022. nannsie

HUAUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETHU UHTEPHET
bubmuoreka I{OK https://myschool.edu.ru
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NEPEYEHDb (KOJU®UKATOP) PACIPEJEJEHHBIX 1O KJIACCAM
IMPOBEPSEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOTI'O
OBIIEI'O OBPA30OBAHUS U DJIEMEHTOB COJIEP)KAHUS IO XUMUHA

B QenepanbHpiX W peruoHaiIbHBIX MPOILEIYypax OIEHKA KadecTBa OOpa3oBaHUs
UCTIOJIb3yeTCsl NepeueHb (KOAU(PHUKATOP) paclpeAesieHHbIX MO KJaccaM IPOBEPSEMBIX
TpeOOBaHMII K pe3yJibTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMBbl
OCHOBHOTI'0 00I11€eTO 00pa30BaHuUs U JIIEMEHTOB COACPKAHUS 110 XUMHH.

8 Ki14CC

IIpoBepsieMble TPeOOBaHUS K Pe3y1bTaTaM OCBOCHHUS OCHOBHOI 00pa30oBaTe/IbHOM

NpOrpamMmblI

Kon
MIPOBEPSAEMOTO
pe3ynbTara

IIpoBepsiemble MpeaMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM
00pa3zoBaTeNbHON MTPOrpaMMbl OCHOBHOTO 001IIero 00pa3oBaHUs

Ilo Teme: «HepBOHa‘IaJ'II)HBIe XHUMHUYCCKUEC ITOHATUS

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XWMHUYECKUX TMOHSTHUNA: aTOM, MOJEKYya,
XUMUYECKUA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEILIECTBO, CMECh
(omHOpONMHAST W HEOJHOPOJHAs), BaJ€HTHOCTh, OTHOCHUTEIbHAs aTOMHas W
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAsE Macca, MaccoBast
JOJIST XUMUYECKOTO 3JIEMEHTAa B COCIUHEHUH, MOJIAPHBIA 00BEM, XUMHUYECKas
peakius, Kiaaccu(uKaIus peakiuii: peakiiiy COSTUHCHISI, PEaKIIUU PA3JI0KCHUS,
peakuuu 3aMelleHus, peakuuu oOMeHa, JK30- M IHIOTCPMUUYCCKUE
peakuuu, TerioBod 3(d@exkT peakuuu, pacTBOp, MaccoBas JOJs BeLIecTBa
(TporieHTHAsT KOHIICHTpAIWs) B PaCTBOPE

1.2

HUITIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHYCCKHUX MMOHATHH
W NPUMCHATH 3TU MOHATHUSA IIPHU OITMCAHWU BEIICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIIOJIB30BATh XMMHNYCCKYIO CUMBOJIMKY IJIA COCTABJICHUSA (l)OpMy.]'[ BCIICCTB U
YpaBHEHUN XUMUYECKUX peaKInil

1.4

PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MacChl BELECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa ABOraipo

1.5

ONPENENATH BaJIECHTHOCTDH aTOMOB 3JIEMEHTOB B OWHApHBIX
COEIMHEHUSIX
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1.6

KIaccu(pUIUpPOBaTh XUMHUYECKHE pEaKIUH (110 YHUCIYy U COCTaBY
YUYaCTBYIOUIMX B PEaKIMH BELIECTB, 110 TeIUIOBOMY 3 dekTy)

1.7

BBIYUCIIATE OTHOCUTCIBHYIO MOJICKYJSAPHYIO W MOJISIPDHYHO MACChl BEHICCTB

1.8

BBIUUCIIATH MAaCCOBYIO JIOJIF0O XMMHYECKOTO 3JIeMEHTa Mo (opMyJie COeAUHEHHUS,

1.9

BBIYUCIIATH MAaCCOBYIO OOJIFO BEIIECCTBA B paCTBOPEC

1.10

MIPUMEHATH €CTECTBEHHO-HAYYHBIC METO/IbI IO3HAHMS — HAOIIOJICHUE, U3MEPEHHE,
MO/JICTUPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICICHHBII)

ITo Teme: «BaxkHeilmme npeACTaBUTENN HEOPTAaHUYECKUX BEILIECTB)

2.1

PaCKpPbIBATb CMBICJI OCHOBHBIX XUMHWYCCKHUX TOHSITHI: OKCH A, KKUCJIOTa, OCHOBAaHHC,
COJIb

22

OIIPEAETATh MPHHAIICKHOCTD BEIIECTB K ONPENeICHHOMY KJIAacCy COEeIUHEHUM
1o opmynam

23

KHaCCI/I(I)I/II_[I/IpOBaTB HCOPTraHNYCCKUC BCIICCTBA

24

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMUYECKUE CBOMCTBA BELIECTB Pa3IMYHBIX
KJIACCOB, IOATBEP)KJas ONUCAHWE IIPUMEPAMH MOJIEKYJSIPHBIX ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKHUX PEAKLIUN

2.5

MPOTHO3UPOBATh CBOKCTBA BEMIECTB B 3aBUCUMOCTM OT HX KayeCTBEHHOTO
COCTaBa, BO3MOYKHOCTHU IPOTEKaHUS XMMHUYECKHX IPEBPALICHUN B Pa3IMYHBIX
YCIIOBHSIX

2.6

CJIEI0OBATh MpaBUJIaM MOJIb30BAHUS XUMHYECKON MOCyA0l |
1a00paTopHBEIM  000OpYyJOBaHHMEM, a TaKXKe NpaBWiIaM OOpamieHHs C
BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKITUSAMU TIO BBITIOJHEHUIO J1a00paTOPHBIX
XUMHYECKHX OIBITOB IO TOJIYYCHHUI0O W COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(BolOpO/1a M KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OIPEIEICHHON MacCOBOM
J0JIeli  pacTBOPEHHOTO BEIIECTBa, IUIAHUPOBATH U MPOBOJUTH XUMHUYECKHE
9KCIIEPUMEHTHI M0 PaClO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOIIBIO
HWHAUKATOPOB (JakMyc, (heHondraaer, METUIOPAHK U IPYTHE)

2.7

IPOBOAWTE PACUCTEI [0 YPABHCHUTIO XUMHYECKOHN pCaKkumn

Ilo teme: «llepmonnyeckuit 3akoH u Ileproguueckas cucrema XHMHUYECKUX
anementoB J[.M. MenneneeBa. CrpoeHune aromoB. XHUMHUYECKas CBA3b.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMI

3.1

PACKPbIBATb CMBICJI OCHOBHBIX XHUMHUUYCCKUX TOHSATHH: AApPpO aToMma,
BHCKTpOHHBIﬁ [ (0) aToma, aTOMHas Op6I/ITaJ'IL, paaunyc aToMa,
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XUMHNYCCKas CBA3b, noJjrsipHad u HCIOJIsIpHAA KOBaJICHTHAaA CBA3b,
QJICKTPOOTPUIATCIIBHOCTL, HWOHHAd CBA3b, HWOH, KAaTUOH, aHHWOH, CTCIICHb

OKHUCJICHUS
32 KJIACCU(UITUPOBATH XUMUYECKUE DIIEMECHTHI
33 OIMKCHIBATh M XapaKTepU30BaTh TaOnMuuHyr (opmy Ilepuoamueckoil cucTteMsl
XUMHUYECKUX JJIEMEHTOB: pa3JinyaTh MOHATHUS «TJaBHAs moAarpynmna (A-rpymma)y»
u «mnobounas mnoarpynmna (b-rpymma)y,
«MaJIble» U «OOJIBIINE)» TEPUO/IbI
3.4 packpeiBaTh  cmblici  Ilepuogmueckoro  3axkoHa  JI.MI.  MeHnneneena:
JEMOHCTPUPOBATh  MOHMMAHHUE  TEPUOAMYECKON  3aBHCUMOCTH  CBOMCTB
XUMHUYECKHX AJIEMEHTOB OT WX MojoxeHus B [lepuoanueckoit cucreme
3.5 COOTHOCUTh  O00O3HAuYEHHS, KOTOphIE HMMEIOTCI B  Tabnwmie
«Ilepuoanueckas cucrema XUMHAYECKUX AIIEMEHTOB
J.. MengeneeBa» C YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsl sijapa, oO0Ilee YHCIO SJICKTPOHOB H
pacnpe/eeHrne ux Mo JICKTPOHHBIM CIIO0SIM)
3.6 OTIpeNIeNTh CTETeHb OKHCIICHUS AIIEMEHTOB B OMHapHBIX
COEJIMHEHUSIX
3.7 ONPENETAT BUJl XHMHYECKOMN CBs3U  (KOBaJICHTHas U HOHHAA)
B HEOPTraHWYECKUX COCIMHECHHSIX
ITpoBepsieMble 3J1eMEHTbI COEPKAHUS
Kon [IpoBepsieMblii 371IEMEHT Co/Iep KaHUS
1 [lepBoHavabHbIE XUMUYECKUE MTOHSATHUS
1.1 [Ipenmer xumuu. Ponb XMMHHM B KM3HM 4elOBeKa. XHMUS B CHCTEME Hayk. Tema u
BenecTBa. Ou3nueckue CBOMCTBA BEIIECTB. ATPeraTHOE COCTOSIHUE BEIIECTB
1.2 [TonsiTne o0 MeTogax To3HaHWSI B XuMud. Uucteie BemecTBa u cMmecH. CriocoObl
paszaeneHus: cMecen
1.3 ATOMBI ¥ MOJIEKYJIbI. XUMUYECKUE 3JeMeHTbl. CHMBOJB XUMHUYECKHUX 3JIEMEHTOB.
[IpocTeie u cnoxHbIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE
1.4 Xumnueckass ¢opmyna. BaleHTHOCTP AaTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH

NOCTOAHCTBA COCTaBa BCHICCTB. OtHocurenpHas aroMHas Macca. OTHocUTEIbHas
MOJICKYJIsIpHas Macca. MaccoBas I0JIs1 XUMHAYECKOT'0 3JIEMEHTAa B COSTMHCHUH
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1.5

KonnuectBo BewmectBa. Mosb. MomsipHasg Macca. B3auMocBsI3p KOJIMYECTBA, MaccChl U
Yyuciaa CTPYKTYpHBIX €IMHHII BemiecTBa. PacueTsl 1o QopMmysaM XHMHYECKHX
COEIMHEHUN

1.6

q)I/I?;I/I‘-IeCKI/Ie N XUMHNUYCCKHUC ABJICHUA. XI/IMI/I‘-ICCKEUI peaKL[I/DI n cc HpI/IBHaKI/I. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHE ypaBHEeHHUs. Kiaccupurammus XUMHUYECKHX
peakuuii (coequHEHUs, Pa3I0KEHUS, 3aMEIICHHs, OOMeHa)

1.7

XUMUYECKUI JKCIIEPUMEHT: 3HAKOMCTBO c XUMUYECKON IOCyZ0U, ¢
MpaBuUjIaMu paboThI B naboparopuu u npuemMaMu oOpartteHust ¢
1abopaTopHBIM 000pyAOBaHUEM, U3YUYCHHE U OMHCaHue (PU3NIECKUX CBOMCTB 00Pa3IoB
HEOPraHMYECKUX BelIecTB, HaOmoAeHe Gu3ndecKkuX (IUIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyNKe, KUIIEHHE M KOHJACHCAIUS BOJAbl) U XUMUYECKUX (TOpPEHHE
CBEUHM, IMPOKAIMBAHWE MEIHON IMPOBOJIOKH, B3aWMOJCHCTBHE MeJla C KHCIOTOM)
SIBJICHUM, HAOJIOJIEHHE M OINHCAHHE NPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKIui
(paznoxeHue caxapa, B3aUMOJICHCTBHE CEPHOW KHCIOTHI C XJOPUIAOM Oapwus,
paznoxkenne ruapokcuaa meau (II) mpu wHarpeBaHWmM, B3aMMOJEHCTBHE Keje3a C
pactBopom comu meau (II), m3ydenwe crmocoOOB paszzaeneHus cMecei (C TOMOIIBIO
Maruura, (uIbTpOBaHME, BBIMapUBAHUE, TUCTUIUISIMS, XpoMmarorpadus), MpoBeIeHUE
OUMCTKHA TIOBAapEHHOW COJIM, HAONIOJICHWE U OIMCAaHUE Pe3yJbTaTOB MPOBEICHUS
ONbITA, WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHMsI MacChl, CO3/IaHHE MOJEIEH MOJIEKYJ
(1rapocTep>KHEBBIX )

Baxueriuye npecTaBuTeNM HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech razos. CocrtaB Bo3nyxa. Kucinopon — 371€MEHT M NPOCTOE BELIECTBO.
HaxoxneHue kuciopojaa B Mpupoje, (pu3nueckue M XMMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcunpl. Ilpumenenne xucnopona. CrocoObl MONMy4eHHUS KHCIOpOJa B
nabopaTopud ¥ TpoMBINUIEHHOCTH. KpyroBopoT kuciopoga B mpupoge. O30H —
AJUTOTPOITHASE MOJU(PHUKAIINS KUCIOPO/Ia

22

TermoBoil 3(pdeKkT XUMHUYECKOH peakluH, TEPMOXHMMHUYECKHE YPaBHCHUS, IK30- M
SHJOTEPMHUYECKHE PEaKIMH. TOIUIMBO: yroib U METaH. 3arps3HeHUE BO3/IyXa, YCUICHHE
MapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CII0s

2.3

Bomopon — »iemeHT W mpocToe BemiecTBO. HaxokaeHwe BoaOpoaa B MPHUPOJE,
¢du3nveckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CrocoObl mony4eHus. Kuciorsl u
CONu

24

Monsipablit 00BbeM razoB. PacueTsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

®usnueckue cBoiicTBa Bonbl. Bonma kak pactBoputens. PactBopbl. HacelmenHble u
HEHACBIIICHHBIE  PAcTBOpBL.  PacTBOpMMOCTH  BemecTB B Boxe. Maccosas nouns
BELIECTBA B pacTBOpE. XMMHUYECKHE CBOMCTBA BOJBI.
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OcHoBaHus. Poib pacTBOpoB B MPUPOJE U B KU3HM 4YesoBeka. KpyroBopor Bojbl B
npupojie. 3arpsa3HeHue NPUPOAHbIX BoA. OXpaHa U 0YMCTKA MPUPOIHBIX BOJ

2.6 Knaccudukanus neoprannyeckux coenmHenuit. Oxcuubl. Kiaccudukamnus OKCHIIOB:
coneoOpa3yromiue (ocHOBHBIE, KHUCIIOTHEIE, ampoTepHbIe) U
HecoJieo0pa3yroIue. Homenkiarypa OKCHU/JIOB. ®u3nuecKue 1 XUMHUYECKHE
CBOMCTBA OKCUOB. [lomyyenue okcuaos

2.7 OcnoBanus. Knaccupukanus OCHOBaHMIA: IIETOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuii. PuU3MYECKME U XUMUYECKUE CBOWCTBA OCHOBAHMIA.
[Tonydyenue ocHOBaHHMI1

2.8 Kucnorel. Knaccuduxamms kucnor. Homenkmatypa kucinor. @usmueckue W
XUMHUYECKHE cBOMCTBA KUCIOT. Psn akruBHOcTH MeTtamuioB H.H. bekeroBa. [lonyuenue
KHCIIOT

29 Conu. Homenknarypa comneit. @u3znyueckne U XuMU4YeCKue cBorcTBa coseil. [lomydenue
coJen

2.10 ['eneTnueckas CBSI3b MEXAY KIIaCCAMH HEOPTAHUUECKUX COCAMHEHUN

2.11 XUMHUYECKUN HKCIIEPUMEHT: KAuE€CTBEHHOE OMNPEIEICHUE COJEPKAHUS KHUCIOpPOAa B

BO3/yXe, MOJlyueHue, coOupaHue, pacro3HaBaHUE U U3yYEHHE CBOICTB KHCITIOpO/Ia,
HaOIII0IeHNE B3aMMOJICHCTBUS BEIICCTB C KHUCIOPOJAOM H YCIOBHS
BO3HHKHOBEHUS U TIPEKpalleHUs TOpeHHs (Moxapa), O3HAKOMJIEHHE C oOpa3laMu
OKCHJIOB U OIMCAaHUE WX CBOWMCTB, MOJyUYeHUE, COOMpaHUE, PaCIO3HABAHUE U M3yUCHHUE
CBOWCTB BOjAOponaa (ropeHme), B3aumojehcTBue Boaopona c okcumom wenu (II)
(BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEpPHAIOB), HAOJIOJACHUE OOpPa3IOB BEIIECTB
KOJIMYECTBOM 1 MOIb, HCCIIEJJOBaHHE OCOOEHHOCTEH pPACTBOPEHMS BEIIECTB C
pa3Iu4HOI PacTBOPUMOCTHIO, MIPUTOTOBIICHUE pPacTBOPOB C ONpeAeTeHHON
MaccOBOW JOJe pacTBOPEHHOT'O BEIIECTBAa, B3aMMOJCHCTBHE BOABI C MeETaJUlaMU
(HaTpueM U KanibIleM) (BO3MOXKHO MCIIOIb30BAaHUE BHJIEOMATEPHUANIOB), OIpEaCICHUE
pacTBOPOB  KHCIIOT W IIEJIOYEH C MOMOIIBI0 WHIAWNKATOPOB, MCCICIOBAHUE OOPA3IOB
HEOPTaHWYECKUX BEIIECTB PAa3IMIHBIX KJIACCOB, HAOJIOJICHUE W3MEHEHHUS OKPACKU
WHIMKATOPOB B PacTBOPAX KUCIIOT U IIEJ0UYeH, H3ydeHUE B3aUMOJICHCTBUS OKCHIAa MEJIN
(IT) ¢ pacTBOpOM CepHO#M KHCIOTHI, KUCIOT C METaJIaMH, PEaKIMi HEUTpau3aiui,
MOJTly4YeHHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO METajula JIPYTHUM U3
pacTBopa COJNH, pelIeHHE SKCIEPUMEHTAIBHBIX 3a/ad Mo TeMe «BaxHeine Kiacchl
HEOPTaHMYECKUX COSAMHECHUIDY
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Ilepnonnueckuit 3akoH u llepuonmueckas cucrema Xxumudeckux daemeHToB JI.H.
Menneneena. Crpoenue aTOMOB. Xumuueckas CBSI3b. OKuCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble TMOMBITKM KJIACCU(PHUKAIMKA XUMHUYECKHX d3JeMeHTOB. [loHaTtne o rpymmax
CXOJIHBIX DJIEMEHTOB (ILEJIOYHBIC U MIETIOYHO3EMENIbHBIE METAIUTbI, TAJIOT€HbI, UHEPTHBIE
rasbl). DJeMEHTHI, KOTOpBIe 00pa3yIoT aM(OoTepHBIE OKCUABI M THIPOKCH/IBI

32

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XumMuU4yeckux diaeMmeHToB JI.H.
MenneneeBa. KopoTkomepuonnas u iuHHONepuoaHas ¢opmel Ilepuonndeckoii
cuctembl xuMuueckux aneMeHToB /.M. Menaeneesa. Ilepuoas! u rpynmnsl. @u3ndecKuit
CMBICII ITOPSAKOBOrO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI dJIEMEHTA

33

Crpoenne aromoB. CoctraB aTtoMHbIX szuep. M3ortombl. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUUYECKUX 3IeMeHTOB Ileproanueckoit
cucreMbl JI.MI. Menneneea. XapakTepuCTHKa XMMHYECKOIO OJJIEMEHTA 10 €r0
nonoxxeHutro B Ilepuognueckoii cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTHUECKUX
M HEMETaJUIMYECKUX CBOWCTB IO IpyniaM M nepuojaMm. 3Hadenuwe l[lepmoamueckoro
3akoHa U llepronnyeckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB JAJISi Pa3BUTHUSA HAYKH M
npakTuku. J[.1. MenaeneeB — y4eHsblil U TpakJJaHH

3.5

Xumuyeckas cBa3b.  KoBasieHTHast (monsipHass W HEMOJsIPHAS) CBS3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b

3.6

CrenieHb OKUCJICHHUSA. OKHUCIIATENIHFHO-BOCCTAHOBUTCILHEIC PCaKIn.
Hpoueccm OKUCIICHHS B BOCCTaHOBJICHH. OKUCIMTEIIN 1 BOCCTAHOBHUTEIIHN

3.7

XVUMHUYECKUN  DKCIIEPUMEHT: u3ydeHue o0pasioB BEIIECTB METAJUIOB U
HEMETAJJIOB, B3aUMOJCICTBAE TMAPOKCHA LIMHKA C PACTBOPAaMHU KHCIOT U ILIENIOuel,
IIPOBEJICHUE ONBITOB, UJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu pa3ioKeHus, COSTUHEHMS])
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9 K/TACC

IIpoBepsieMmble TPeOOBAHUA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30oBaTeILHOM

NpOrpamMmblI

Kon
TIPOBEPSIEMOTO
pe3yabTara

[TpoBepsieMble IpeAMETHBIE PE3yJIbTaThl OCBOCHUSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHUs

ITo Teme: «BeliecTBO M XMMUYECKasi PEAKIIHS»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSTHH: PacTBOp, 3JIEKTPOJIMTEI,
HE3JIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAsT TUCCOLMALNSA, PEAKUUHd HOHHOIO OOMEHa,
KaTaJln3aTop, XMMHUYECKOEe paBHOBecHE, OOpaTUMble M HEOOpaTHMBble PpEaKIUH,
OKHUCJIUTENBHO- BOCCTAHOBUTEIIBHBIE PEAKLUU, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
OKHCJICHUC W BOCCTAHOBJICHUC, AJIJIOTPOIIHA, aM(l)OTepHOCTL, XUMHNYECCKasA CBA3b
(koBaneHTHasi, MOHHAs, METANIMYecKas), KPUCTAJUIMYeCKas pelIeTKa, CIUIABbI,
CKOPOCTb XUMHUUYECKOU PEaKLIUU

1.2

HWJITIOCTPUPOBATH B3aUMOCB3b OCHOBHBIX XUMHNYCCKHUX MIOHATHH 1
MIPUMCHSATH 3TU IMOHATHUA MPU OIMMCAHWU BEUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

COCTABJISITh YPABHEHUSI SJEKTPOJIMTHUECKOW JMCCOLMAIMKU KUCTOT, IEToYed u
COJIeH, TIOJIHBIE U COKpAILlEHHbIE YPaBHEHUS PeaKil HOHHOTO 0OMeHa

1.4

PACKpPBIBATH CYIIHOCTHL OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ MmoCcpeaACTBOM
COCTAaBJICHHSA 3JICKTPOHHOT'O OajlaHca 3THX peaKHI/Iﬁ

1.5

MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PeaKIuu

Ilo Temam: «Hemeramnel m mx COCAUMHECHUA» H «MeTamiel U HX COCAMHCHU S

2.1

XapaKTEepU30BaTh (OMUCHIBATH) O0OMIME U CreNU(PUISCKUEe XUMHUUYECKHE CBOMCTBA
NPOCTBIX M CJOXHBIX  BEIIECTB, TMOATBEPXKIas OMHCAHUE IPUMEpPaMHU
MOJICKYJISIPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_[I/Iﬁ

22

COCTABJISITh YPABHEHHS PEAKITUH, TIOITBEPKIAAIONIUX CYIIECTBOBAHUE TEHETUICCKOM
CBSI3M MEXIY BEIIECTBAMH Pa3IMUHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHUSA, BOSMOXKHOCTHU
MMPOTCKAHUA XUMHUYICCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

24

CJIICAOBATh [IpaBuJIaM II0JIB30BaHHA XHUMHUYECKOM HOC}’,I[Oﬁ n
Ha60paT0pHBIM 060py,Z[OBaHI/ICM, a TaKKC IIpaBUJIaM O6paI_I_IGHI/I$I
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C BCIICCTBAMHA B COOTBCTCTBUH C UHCTPYKIHUAMU I1O BBIITIOJIHCHHUIO Ha60paT0pHBIX
XUMHYECKUX OIBITOB MO TMOJIYYCHHUI0O U COOMPAHUIO Ta3000pa3HBIX BEIECTB
(aMMMaKa 1 yrieKucsoro ra3a)

2.5

MPOBOJUTh PEAKLUUH, IOATBEPKIAIOIIME KAYECTBEHHBIM COCTaB Pa3IMYHbIX
BEII[ECTB: PACIO3HABATH OMBITHBIM ITyTEM XJIOPHUI-, OpOMUI-, HOAUA-, KapOOHAT-,
docdar-, cmmukar-, cyibdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHS, HWOHBI
HU3YyYECHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTraHUYECKUX
BEIIECTB

[To Teme: «XuMHS 1 OKpY XKaromiasi cpeiay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XxuMHuueckux nousatuil: [1/IK Bemectsa; koppo3ust
METaJUIOB

32

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON NAEATEIbHOCTH — aHaIu3 U
CHHTE3, CpaBHEHHME, OO0OOIICHHE, CHUCTEeMAaTH3alUI0, BBISIBICHHUE NPUYUHHO-
CIIEICTBEHHBIX CBA3€M — I W3Yy4YEHHs CBOWCTB BEIIECTB U XUMHUYECKHX
peakuuii; eCTeCTBEHHO-HAyYHbIE METO/bl NIO3HAHUs — HaOJI0JEHUE, U3MEPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICICHHBIN)

IIpoBepsieMble 3JIEMEHTHI COAEPKAHMS

Kon

[IpoBepsieMbIil AIEMEHT COAEPKAHMS

BeniecTBo M Xumudeckas pCaKnusi. HOBTOpCHI/IC

1.1

Ilepuoanueckuii 3akoH. llepuoamyeckas cucrema XumMuuecKux dneMeHtoB J[.U.
MenpneneeBa. CtpoeHrue aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX IMEPUOJOB, KaIHs, KAIbLUA U ux COCIMHEHU B
COOTBETCTBUU C MOJOXKEHUEM aneMeHToB B llepuogumueckoil cucreme Hu
CTPOEHUEM MX aTOMOB

1.2

Crpoenue BemiecTBa: BUAbl XUMUYECKOH CBS3H. THUIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW pELIETKM U BHUAA
XUMHUYeCKol cBsi3u. Kiaccudukanus M HOMEHKJIATypa HEOPTaHWYECKUX BEIICCTB
(MexxmyHapoJiHass U TpUBHAJIbHAS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSILIUXCS K
pa3JIMYHBIM ~ KJaccaM  HEOPraHUYECKHMX  COEAMHEHHM, TIE€HETHYECKas  CBA3b
HEOPraHUYECKUX BELIECTB

1.3

Knaccudukanuss XMMUYECKHUX peaklMii MO pa3IuyHbIM MpU3HaKaM (110 YUCIy U
COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (hEeKTy, M0 U3MEHEHUIO
CTENCHEeW OKHUCIECHHUS XHMHUYECKHUX DJJEMEHTOB, TI0 OOpaTUMOCTH, MO Y4YacTHUIO
Katajau3aTopa). JK30- U IHIO0TEPMUUYECKHE

47



denepanbHas padodast mporpamma | Xumus. 8—9 knaccel (0a30BbIN ypOBEHB)

peaxkiuu, TepMOXUMHUUECKHE ypaBHEHU. [IoHsITHE O CKOPOCTH XUMHUUYECKOMN peaKuu

1.4

[Tonsatue 00 OOpaTUMBIX M HEOOPATUMBIX XUMHUECKHX peaknusx. llonstue o
TOMOTCHHBIX M TETEPOreHHBIX peaknusx. [loHATHE O XUMHUYECKOM pPAaBHOBECHHU.
@akTopbl, BIMAIOUIME HAa CKOPOCTh XHUMHYECKOW pEaKIuu W TOJOXKECHHE
XUMHYECKOTO PaBHOBECHS

1.5

OKHCIIUTEILHO-BOCCTAHOBHUTEIIbHEIE pC€aKkumnu, BHGKTpOHHI)Iﬁ OajlaHC OKHCIUTEILHO-
BOCCTaHOBUTEIbHOU pEaKUnH. CocraBnenue ypaBHEHUU OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUi C UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOTO OajaHca

1.6

Teopus IEKTPOJINTUYECKOU JUCCOLIMALINN. ONEKTPOIUTHl U
HeRJIeKTpoauThl. KaTnoHbl, aHHOHBI. MeXaHu3M JUCCOLMAlUU BEIIECTB C Pa3InYHbIMU
BUJAMU XUMHUYECKOH cBsi3u. CreneHp auccounanuu. CUIIbHBIE U CIIa0ble IEKTPOIHTHI.
Peakiun monHoro oOMeHa. Y CIIOBHsI IPOTEKAHUS PEAKIii HOHHOTO 0OMeHa, TIOJTHbBIE U
COKpaIIeHHbIC MOHHBIC YpaBHEHUS peakuuii. CBONCTBAa KUCIOT, OCHOBAHHUM U COJICH B
CBETE MpEACTaBICHU 00 3JIEKTPOIUTHUECKON auccouuanuu. KauecTBeHHbIE peakiuu
Ha UoHBI. [loHATHE O rMapOIIU3E coneit

1.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISMH KPUCTAUTMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa U ajamasa), CJIOMKHBIX
BEIIECTB (XJIOpHUJA HATPHUs); HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
peaKkiuu OT BO3JACHCTBUS Pa3NUYHBIX (PAKTOPOB; UCCICIOBAHHUE DICKTPOMPOBOIHOCTH
pPacTBOPOB BEIIECTB, IMpoIlecca TUCCOLHMALNN KHCIOT, IIeIo4Yed u coiel (BO3MOXKHO
UCTIONIb30BaHUE BUJICOMATEPHUAJIOB); MIPOBE/ICHUE OTIBITOB,
WUTIOCTPUPYIOLIUX TIPU3HAKU TMPOTEKAaHUsS peakuuid MOHHOro obmeHa (oOpa3zoBaHue
ocaJika, BBIJICJICHUE Ta3a, 00pa3oBaHWE BOJBI); OIBITOB, WLTIOCTPUPYIONINX MPHMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ peakuuil  (ropeHue, peakuuud pPas3yIoKEeHHUS,
COCIIMHEHUS); pacro3HaBaHUEC HEOPTaHWYECKHX BEMICCTB C MOMOIIBIO Ka4eCTBCHHBIX
peaKiuii Ha MOHBI; PEIIeHNE YIKCIIEPUMEHTAIBHBIX 33134

Hewmeramnsl 1 ux COCOUHCHUA

2.1

OO6mass xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
CTCIICHHU OKHUCJICHUS. CTpOGHI/Ie n (1)1/13I/Iqec1<1/1e CBOIiCcTBa IMPOCTBIX BEHIECCTB — raJIOTCHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuUMepe XJopa (B3aUMOJCUCTBHE C METaJUIaMu,
HeMeTalaMH, 1esodamu). XiaopoBoaopo. CoisiHas KUCIOTa, XUMUYECKUE CBONCTBA,
HoJy4YeHue, npuMeHeHue. JlecTBre XJjaopa M XJIOPOBOAOPO/a HAa OpraHHW3M YeIOBeKa.
Baxxaelime Xaopuabl U MX HAXOXKAECHUE B IPUPOJIE
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22

O6mrast xapakrepuctuka 31emMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHune u (U3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KHUCJIOpPOJa M Cepbl. AIIOTPOINHBIE MOAU(DUKAIMKM KHCIOPOAAa U CEpHI.
XuMuyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (DU3MYECKHEe W XUMUYECKUE
cBorcTBa. OKCHUIBI Cepbl KaK MPEICTABUTENN KHUCJIOTHBIX OKCHAOB. CepHasi KUCIOTA,
du3nYecKue W XMMHYECKHE CBOWCTBA (OONIME KaK IMPEJCTABUTENs Kilacca KHUCIOT U
criennduaeckue). XuMUYECKHUE PEAKINH, JSKaIIUe B OCHOBE MTPOMBIIIUICHHOTO CIIoco0a
MoiaydyeHus: cepHod KucaoThl. I[lpumenenue. ConM CEpHOM KHUCIOTHI, KauyeCTBEHHas
peakiusi Ha cynbdar-uoH. HaxoxaeHwe cepbl U €€ COeIWHEHUH B MpPHUPOJIE.
XUMUYECKOe 3arpsi3HEHHE OKPY KAIoLIeH cpeapl COSAUHEHUSIMH Cepbl (KHUCIOTHBIE
TIOKIIH, 3arpsiI3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €0 MpeA0TBpaIleHHUs

23

OOmast xapakTepucThka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTEMEHM  OKUCIEHHUA.  A30T,  paclpoCTpaHEHHE B TPUPO]IE,
¢u3nueckue M XUMHUYECKHE CBOMCTBa. KpyroBopor aszora B mpupone. AMMHAK, €To
(I)I/ISI/I‘-ICCKI/IG U XUMHUYCCKUC CBOfICTBa, MOJIy4YCHHUEC U IMPUMCHCHHUC. Conn AdMMOHUs, UX
(1)PI3H‘-I€CKI/I€ U XUMHUYCCKUEC CBOﬁCTBa, IMPUMCHCHHUE. KauecTBenHnas pCaKkius Ha HMOHBI
aMMOHHS. A30THas KHucCJjIioTa, €€ IIOJYYCHHUC, (1)I/ISI/IT-IGCKI/IG M XAMHYECKHE CBOMCTBA
(obmue kak MpeAcTaBUTENS Kiacca KHCIOT M croenuduueckue). lcmonb3oBaHue
HUTPATOB W COJIEl aMMOHHS B KayeCTBE MHHEPAIbHBIX YIOOpeHMd. XUMHUYECKOE
3arpsi3HEHUE  OKpYXKalollel cpelnbl COeNWHEHUSIMU a30Ta (KUCIOTHBIE JIOXK[IH,
3arpsi3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB)

24

docdop, AJUIOTPOITHBIE MoauuKaIu docdopa, buzndeckue u
xumudeckne cBorictBa. Oxcua docdopa (V) u docdopras kucnora, GuU3MUECKue U
XMMUYECKHE CBOWCTBa, ToOdy4eHue. Mcmoms3oBanme docdaroB B KadecTBe
MUHEPAJIbHBIX YA0OpEHHIA

2.5

Obmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble  CTENEHW  OKHCIEHUS.  YTJepoja, aUIOTPONHbIE  MOIU(DUKAIINH,
pacmpocTpaHeHHe B Tpupojie, (pU3MUeckrue U XUMHUYECKHe CBOIcTBa. AjcopOuus.
Kpyrosopot yriepoaa B npupoje. Okcuabl yriepoja, uX (pU3HUECKue U XUMHUYECKHUE
CBOICTBa, IEWCTBHE HA J)KUBBIE OPraHU3MBI, MIOJIYYEHUE U IPUMEHEHHE. DKOJIOTUYECKUE
npoOJeMbl, CBsi3aHHBIE ¢ okcuaoM yrieposna (IV); rumoresa rino6aabHOrO MOTEIUICHUS
KITUMaTa; MapHUKOBBIA 3(PQekT. YToiapHas KHCIOTa UM €€ COJH, UX (U3HYECKUE H
XUMHYECKHE CBOWCTBA, IOJMyuyeHHME U npuMeHeHue. KauecTBeHHas peaknuss Ha
KapOoHaT-HOHBL. Vcnonb3oBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO351CTBE
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2.6

[TepBoHayasbHBIE MOHATUS 00 OPraHUYECKUX BEUIECTBaX KaK O COCAUHEHHSIX yTriepoja
(MeTaH, 3TaH, 3THIIEH, alleTWJIEH, 3TaHOJ, TJUIEPUH, YKCyCcHas KucioTa). X cocraB u
XuMH4Yeckoe crpoeHue. [ToHsaTHEe 0 OMOJOTHYeCKH BaXKHBIX BEIIECTBAX: KHUPaX, OCIKax,
YIJIEBOAAX — U UX POJIM B KU3HU YEJIOBEKAa. MaTepuaibHOE €IMHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCIMHEHHI

2.7

Kpemuuii, ero  ¢usmueckue W  XMMHUYECKHE  CBOICTBa,  MOJy4YeHUE U
npuMmenenre. CoenuHeHUs KpeMHHsI B npupoze. OOmue mnpeacTaBieHus 00 OKCHUAe
kpemuuss (IV) u xpemHueBoil kucinore. CHIMKATBl, MX HUCHOJIB30BaHUE B OBITY,
MEIMIMHE, IPOMBIIUIEHHOCTH. BakHeillne CTpOUTENbHBIE MaTepuajbl: KepamHKa,
CTEeKJIO, IIeMEHT, OeToH, jkene300eToH. I[IpoGneMbl 0€30MacHOr0 HCIOJIB30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU

2.8

XVWMHUYECKHI IKCIIEPUMEHT: M3yUeHHE O0Opa3IOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB
COJITHOM  KUCJIOTBI,  TPOBEACHHE  KAUYEeCTBEHHBIX  PEaKUuil Ha XJIOPHUI-UOHBI U
HAOMO/IEHUE TMPHU3HAKOB HX [POTEKAHUS;, OIBITHl, OTpaxaromue ¢GU3NYECKue u
XMMHYECKHE CBOWCTBAa TaJOre€HOB M WX COEIWHEHWH (BO3MOXXHO HCIIOJIb30BaHUE
BUJEOMATEPHAJTIOB);  O3HAKOMJIEHHME C  o0Opa3namMM  XJOpPHIOB  (TaJOreHUIOB);
O3HAaKOMJICHHE C oOpa3lamMH cepbl U €€ COeIMHEHMSAMHU (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); HAOMIOACHUE IMpolecca OOyIJIMBaHMS caxapa NOJ JCHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KMCIIOTHI; U3YYEHHE XUMUYECKUX CBOWCTB pa30aBICHHOMN
CEPHOM  KHUCIIOTBHI, TPOBEJCHME KAUECTBEHHOW pEakIUu Ha cynbpar-uoH u
HaOJIOICHNEe TPU3HAaKa ee MPOTEKaHWs; O3HAKOMJICHHWE ¢ (DM3MYECKHMMH CBOHCTBAMU
azota, ¢gocdopa W uX coeAMHEHUN (BO3MOKHO HCIIOIH30BAHUE BHJICOMATEPHAIIOB),
obOpasmnamu a30THBIX U (HOCHOPHBIX yIOOPEHMIA; TOTydeHUEe, COOMpaHNe, pacCIIO3HABAHKE
U M3Yy4YeHHE CBOMCTB aMMHaKa; MPOBEJICHNE KaUeCTBEHHBIX peaklii Ha HOH aMMOHUS U
dochar- wHOH W U3yUYEHHE T[PU3HAKOB HUX MPOTEKaHUs, B3aUMOJCICTBHE
KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C Menbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); M3yYeHHE MOJENel KPUCTAINIMYECKHX DPEIIeTOK anMasa, rpadwura,
¢ysuiepeHa; 03HaKOMJIEHHE C MPOLIECCOM aACOpOLMU pacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM yIJeM U YCTPOMCTBOM MpOTHBOras3a; IOJIy4YeHHEe, cOoOMpaHue,
pacrno3HaBaHME M M3Y4YEHHE CBOWCTB YIJIEKHCIIOTO ra3a; MpPOBEACHHE KadeCTBEHHBIX
peaknmii Ha KapOOHAT- M CWIMKAT-MOHBI M HM3Y4YCHHE NPU3HAKOB HMX INPOTEKAHUS;
O3HAaKOMJICHHE €  IPOAYKUHMEHW  CHUJIMKATHOM  IPOMBINUICHHOCTH;  PEIICHHE
AKCIIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BakHelre HeMeTallIbl U X COSTUHEHUS»

MeTtamisl ¥ UX COSAUHEHUS
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3.1

OOmas xapakTEePUCTHKAa XUMHUYECKHX DJEMEHTOB — METaUIOB HAa OCHOBAaHHHM HX
nonoxxeHuss B Ilepuonnueckon cucreme xumuueckux anemeHToB .M. Menneneesa
u cTpoeHuss aToMoB. CTpoeHHE METaIOB. MeTalinyeckas CBSI3b M MeETaNInYecKast
KpUCTAJUTMUECKas pelieTka. DIeKTPOXUMUYECKUN sl HAPsHKEHU METaJIOB

32

dusnyeckue M XUMHUYECKHE CBoWcTBa MeTauioB. OOmme crnocodbl MNOIy4YeHHUs
MeTauioB. [loHATHE O KOpPpO3UM METaIOB, OCHOBHBIE CIOCOOBI 3aIIUTBl UX OT
koppo3uu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHHMNA, OPOH3a) U UX MPUMEHEHUE B OBITY U
IIPOMBIIIJIEHHOCTH

3.3

[Ilenouynsle MeTaIUIBL: NONOXKEHUE B [lepnonnyeckoil cuCTeEMe XMMUUYECKUX JIEMEHTOB
.. MenneneeBa; CTpOEHHME HX aTOMOB; HaxO)KJIEHUE B mpupojae. Puznyeckue
U XUMHMUYECKHE CBOMCTBAa (Ha nIpuMepe HaTpus M Kanust). OKCUIBI U THMAPOKCHJIBI
HaTpud U Kanus. [I[ppumMeHeHne nie0uHbIX METAIJIOB U UX COSAMHEHUN

3.4

[I{erounO3eMENBHBIE MeETasuIbl MarHum 51 KaJIBLIWI: MIOJIOXKEHUE B
Ilepnonnueckoir cucreme XuMuueckux syeMeHtoB J[.M. MenpneneeBa; crpoeHue HxX
aTOMOB; Haxo)JeHue B mnpupoje. Pusnueckue MU XMUMHYECKUE CBOWCTBA MarHusl U
Kanblsl. Bakueiinue coearHEHUS Kaublus (OKCHA, TUAPOKCHA, cOju). KEeCTKOCTh
BOJIbI M CIIOCOOBI €€ YCTpaHEeHHUS

3.5

AmoMuHuii: nonoxenue B llepuonnueckoil cucteme XUMHMUYECKHUX 3neMmeHToB J[.U.
MeHeneeBa; CTpoeHME aTOMa; HaxoXieHue B npupone. OU3NUECKUEe U XUMHUYECKHE
CBOICTBA aMOMUHHA. AM(OTEpHBIE CBOWCTBA OKCHA U TUAPOKCHA ATFOMHHHUS

3.6

Kenezo: mnonoxenue B Ilepuomnueckod cucteMe XumMudeckux isnemeHto J[.A.
MenpeneeBa; CTpOCHHE aTOMa; HaXOXIAeHUE B mpuponae. OU3NYECKHe U XUMUUYECKHE
cBoiicTBa xene3a. Oxkcupl, THApOoKCcUabl U conu xenesa (II) u xenesa (III), ux cocras,
CBOMCTBA U IIOJIy4YEHUE

3.7

XUMHUECKUH SKCIIEPUMEHT: O3HaKOMJICHHE C oOpas3laMM METauIOB U CIUIABOB,
uX (U3NYECKUMHU CBOWMCTBAMM; M3yUEHHE Pe3yJIbTaTOB KOPPO3UH METAIUIOB (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOACUCTBUS OKCUIA KAJIbLUS U
HaTpHUs ¢ BOAOH (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPHUAIIOB); UCCIIE0OBAHUE CBOMCTB
JKECTKOM BOJIbI; IpOLecca TOPEHUs XKele3a B KHCIOPOAE (BO3MOKHO HCIIOJIb30BaHHE
BUJICOMATEpPHANIOB); TPU3HAKOB MPOTEKAHMUS KAUYECTBEHHBIX pPEAKIU Ha HOHBI
(MarHus, Kanplus, alOMUHUSA, LMHKa, sxeneza (II) wm xenesa (III), memu (II);
HaOJIOZIEHUE U OINHCaHME IPOLECCOB OKPALIMBAHUS IJIAMEHH HOHAMU HaTpus,
Kadusg M Kaubluss  (BO3MOXHO  HCIOJIb30BaHUE
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BI/II[eOMaTepI/IaJ'IOB); HCCICIOBAHUC aM(i)OTepHBIX CBOMCTB TUAPOKCHIAa AJIOMUHUA H
TUAPOKCHUAA IIWHKA, PCEIICHUC OKCICPUMCHTAJIBHBIX 3aJad II0 TEMC «Baxmnenmme
METaJlJIbl U UX COCIUHCHUS

XuUMHS ¥ OKpyXkKarolas cpeaa

4.1

Hosrie MaT€pHraJibl U TCXHOJOI'MH. BeHIeCTBa U MaTepuajibl B HOBCGHHGBHOﬁ KHU3HHU
YyeJIOBeKa. XHUMHUSI U 310POBLE. be3omacHoe mcnoab3oBaHNE BCIICCTB U XHMMHUYCCKHX
peaKHI/Iﬁ B 6I>ITy. HepBa;I nmoMoumb IIpu XUMHUUYCCKUX 0XKOT'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW I'PaMOTHOCTH. XMMHUYECKOE 3arpsA3HEHUE OKpPY KArOIIeH Cpe/ibl
I[TAK. Ponp XuMuM B pEIIEHHWU 3KOJOTMYECKUX MpobsieM. IlpupoaHble HMCTOUYHUKH
YTII€BOIOPOAOB (yroJib, IPUPOAHBIN a3, HEPTH), MPOAYKTHI UX MepepaboTKH, UX POJIb B
OBITY ¥ IIPOMBILIEHHOCTH

43

XUMHUYECKUU IKCIICPUMEHT: H3YYCHHE OOpa3IoB MaTepuaioB (CTEKJIO,
CIUIaBbl METAIIJIOB, OJIMMEPHbBIE MaTEpPUAIIbI)
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MNEPEYEHD (KOJU®UKATOP) IPOBEPAEMbIX TPEGOBAHUI

K PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI OCHOBHOT'O OBIIETI'O OBPA3OBAHUA

N DJIEMEHTOB COAEPXKXAHUSA 11O XUMHUU

JI1s1 mpoBeieHUs OCHOBHOTO TOCYJIAPCTBEHHOr0 3K3amMeHa 1o xumuu (nainee — OI'D no
XUMHUHM) HCMONB3YEeTCS MepeyeHb (KoAU(PHUKATOp) NPOBEpAEMbIX TPEOOBAHMM K
pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTelIbHON MPOrpaMMbl OCHOBHOI'O OOILEro
00pa30BaHMsI U FIIEMEHTOB COJCPKAHUS.

IIpoBepsiembie Ha OI'D no XuMuN TPeOOBAHMS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOT'O 00111er0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHMS K IPEAMETHBIM pe3yIbTaTaM 0a30BOT0 YPOBHS
IPOBEPSEMOTO OCBOGHHSI OCHOBHOI 00pa30BaTeILHOM MPOrpaMMBbl OCHOBHOTO OOIIEr0O
TpeboBaHus oOpa3oBanus Ha ocHoBe PI'OC
1 [pencrasiexue:
1.1 O TO3HABAaCMOCTH SIBJICHUH MPHUPOJAbI, MOHUMAaHUE OOBEKTHBHOW 3HAYMMOCTH

OCHOB XMMMYECKOW HAayKH Kak OOJIaCTH COBPEMEHHOTO eCTECTBO3HAHMA,
KOMIIOHEHTa O0OIIe KyJbTypbl M NPAaKTUYECKOH MAEATENbHOCTH 4YeloBEeKa B
YCIOBHUAX COBPEMEHHOTO OOIIEeCTBA; MOHMMAaHUE MECTa XUMHH CPEIH APYTHX
€CTECTBEHHBIX HAYK

1.2 0 HAy4YHbIX MCTOHAX TIIO3HAHHUA, B TOM UYHUCJIC OKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCETOAAX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHHUA XHUMHYCCKUX
peaKHI/If/'I; YMCHUEC HCIIOJB30BATh MOACIHN OJIA 00BACHEHUS CTPOCHUA

aTOMOB M MOJICKYIJI

1.3 0 cdepax mnpodecCHOHATHHON IEATEIBHOCTH, CBSI3aHHBIX C XHUMHEH U
COBpPCMCHHBIMU TCEXHOJIOTHUAMH, OCHOBAHHBIMU Ha OOCTHIXCHUAX XUMHYECKOU
HAyKH, 9TO MO3BOJUT OOYYAOIIMMCS pacCMaTpHUBATh XMUMHIO Kak cdepy cBoei
Oynymieir nmpodecCHOHaIbHOW JEITeNIbHOCTH W CHeNiaTh OCO3HAHHBIN BBIOOP
XMMHHU KaK MPOQUIBHOTO MPEIMETa MPH MEPEX0Ie Ha YPOBEHb CPEIHET0 00IIIero
oOpazoBaHms

2 BJ'Ia,I[eHI/Ie CHUCTEMOM XHMMHYECKUX 3HAaHUM U YMCHHUC IPUMCHATH CUCTCEMY
XHUMHUYCCKUX 3HaHI/II71, KOTOpPas BKIIFOYACT:

2.1 BOKHEHIINE XMMHUYECCKHE TOHATHUS: XMMUYECKUW JIIEMEHT, aTOM, MOJICKYJa,
BEIIECTBO, MPOCTOC M CJIOXKHOE BEIIECTBO, OIHOPOJHAS W HEOJHOPOIHAS
CMECh, OTHOCUTEJIbHBIC ATOMHAS U MOJICKYJISIPHAS. MAacChl, KOJTMYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsE Macca, MOJIIPHBIA 00BbEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COIb
(cpenusist), XUMUYECKast
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peaKkius, peaklUry COCAMHEHHS, PEaKLHMH Pa30oKEHHs, PEaklUHU 3aMEeIleHHUs,
peakuuu oOMeHa, TeIIoBOM JPQPEKT peakmuu, 3K30- U IHIAOTCPMUUYCCKUE
peaKkiuu, pacTBOp, MaccoBas JOJs XHUMHYECKOTO DJIEMEHTa B COCAMHEHUH,
MaccoBast JOJIsl U IPOLIEHTHAsT KOHIIEHTpAIUs BEIIECTBA B pacTBOpPE, AJIPO aToMa,
9JICKTPOHHBIA CJIOM aTroMa, aToMHas OpOWTa b, paguyc aToma, BaJECHTHOCTD,
CTCIICHb OKHCIICHUS, XUMHUUICCKasI CBSI3b, 3JIEKTPOOTPHUIIATETHHOCTD,
MOJIsipHAsE Y HEMOJsipHas KOBAJEHTHAs CBSA3b, MOHHASA CBS3b, METAJUIMYECKas
CBS3b, KPHUCTANIMYECKAs pemieTka (aToMHas, WOHHAs, METaJTHYECKas,
MOJICKYJISIpHAsi), HWOH, KAaTHOH, AaHWOH, OJJICKTPOJUT ©  HEDJIEKTPOJIUT,
AJICKTPOJUTHYECKAS JTUCCOIUAINS, PEAaKIMM HOHHOTO OOMEHA, OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHbIC peakiuu, OKHUCIIUTEJIb W BOCCTAHOBUTEb,
OKUCJIEHUE U BOCCTAaHOBJIEHHE, OJJIEKTPOJU3, XHMHUYECKOE paBHOBECHUE,
oOpatuMble U HEOOpAaTUMBIE pPEAKIUU, CKOPOCTh XUMHUYECKOW peaKIIHH,
karanmsarop, IIJIK, xkoppo3ust MeTajuIoB, CIUIABBI

22

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHUU: 3aKOH COXPaHEHUSI MACChl, IEPUOTAYECKUMA
3akoH [[.11. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraapo

23

TEOpUU XUMUH: aTOMHO-MOJIEKYJIIpHast Teopus, TEOpHst
INEKTPOIMTUYECKON JUCCOINALUU

Brnangenue ocHOBaMM XMMUYECKON TPaMOTHOCTH, BKITFOYAFOIIICH:

3.1

YMEHHUE MPaBUWIBHO HCIOJIb30BaTh M3yYEHHBIC BEIIECTBA M MaTepuayibl (B TOM
quce MUHEpalbHble yI0OpEeHUs, METAIbl M CIUIaBbI, MPOAYKTHl NEepepadOTKU
MPUPOJHBIX UCTOYHHKOB YIJIEBOJOPOJOB (YIJis, MPUPOJHOrO Trasza, HedTu) B
OBITY, CEJIbCKOM XO34HCTBE, Ha MPOU3BOJACTBE U MOHMMAHUE 3HAYCHUS KHUPOB,
0€eJIKOB, YIJIEBOJIOB JJIsi OpraHU3Ma YeJIOBeKa; yMEHHE MPOTrHO3UPOBATh BIMSHUE
BELIECTB M XMMHUYECKHX IPOLECCOB HAa OpPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO

MIPUPOJIHYIO CpELLy

32

yMEHHE WHTETPUPOBATh XMMHUYECKHE 3HAHMS CO 3HAHHMSIMHU JPYTHUX yU4eOHBIX
MIPEAMETOB

33

HAJIMYHME OMbITa PabOThI C PA3IMYHBIMA MCTOYHUKAMH WH(POPMALUHU M0 XUMUHU
(Hay4Hast U1 HAYYHO-TIOMYJISIpHAs JIUTEpaTypa, ClIoBapy, CIPaBOYHUKH, HHTEPHET-

pecypcehl)

3.4

YMCHUC 00BEKTHBHO OLICHMBATDH I/IH(bOpMaI_[I/IIO O BCHICCTBAX, UX MPCBPALICHUAX
" NPAKTUYCCKOM NPUMCHCHUHU U YMCHUC UCIIOJb30BATh €€ IJI PCUHICHUA yqe6H0-
IIO3HABATCJIbHBIX 3aJa4
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4 Brnagenne ocHOBaMU MOHSATHIHOTO ammapaTa U CUMBOJIHYECKOTO SI3bIKA XUMHUH
JUISL COCTaBJICHUS (POPMYJT HEOPTaHWYECKUX BEIICCTB, YPABHCHUN XMUMHYECKHX
peakuuii; ocHoBaMu xuMuyeckoil HomeHkaatypsl (IUPAC u TpuBuanbHoOI)

5 YMeHne oOBSCHATH CBsI3b TOJIOKEHUS dJeMeHTa B [lepuoanueckoil cucreme ¢
YUCJIOBBIMU XapPAKTEPUCTUKAMH CTPOCHHUS aTOMOB XHWMHMUYECKHX JJIEMEHTOB
(coctaB u 3apsn siapa, O0IIee YUCIIO MIEKTPOHOB), PACIIPEACIICHUEM SJIEKTPOHOB
10 SHEPreTUYECKUM YPOBHSAM aTOMOB MEPBBIX TPEX MEPHOJOB, KAUS U KaJIbLIUS

6 [IpencraBnenue o NEPUOANUECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB
(pammyc atroma, SIEKTPOOTPUIATENBHOCTH), MPOCTHIX M CIIOKHBIX BEIIECTB OT
I0JIOKEHUsI 31eMeHTOB B Ilepuoanueckoil cucteme (B Majblx NEpPUOAAX U
[JIABHBIX MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHUS aTOMa

7 YMeHue KiaccupuIrpoBaTh:

7.1 XUMHUYECKHUE AJIEMEHTHI

7.2 HEOpPTraHWYECKHE BEILIECTBA

7.3 XMMHUYECKHE PEAKLIUU

8 YMeHnue onpenensiTh:

8.1 BaJICHTHOCTh M CTENECHb OKUCICHHSI XUMHUYECKHX DJIEMEHTOB, 3apsij MOHA

8.2 BUJ  XUMHYECKOHN CBI3M W TUN  KPUCTAUIMYECKON CTPYKTYpBHI B
COETMHEHMSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHne xapakTepu30BaTh (PU3NUECKre U XUMUIECKUE CBOMCTRA!

9.1 MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJIOPOA, Tpadut, aiMas, KpeMHUH, a3orT,
docdop, cepa, XJI0p, HATPHIA, KaTUil, MATHUH, KaJbIIUH, aTIOMUHUH, JKeJe30)
9.2 CIIOKHBIX BEIIECTB, B TOM 4HCIE HUX BOIHBIX pAcTBOPOB (BOJa, aMMHAK,

XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHIBI U TUIpOKCUAbl MetamwioB [ — IIA
rpynn, amomunusa, Meau (II), nmuka, sxenesa (II u III), oxcuasl yraepoaa (11
u 1V), kpemuus (IV), azota u pocdopa (III u V), ceper (IV u VI), cepuucras,
cepHasi, a30TucCTasA, a3oTHas, pocdopHas, yroapHas, KpeMHUEBAsT KUCIOTa U UX
COJIN)
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93 IIPOTHO3UPOBATH u XapaKTepU30BaTh CBOMCTBA BEILECTB B
3aBUCHMOCTH OT HMX COCTaBa U CTPOCHHS, NPHUMEHEHHE BEIIeCTB B
3aBUCUMOCTH OT HMX CBONCTB, BO3MOXKHOCTb MPOTEKAaHUS XHUMHUYECKHUX
MIPEBPALIECHUH B pa3JIMYHBIX YCIOBUSIX

10 YMeHue cocTaBiIsITh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEAaKLU, B TOM
qHCle:

10.1 peaxiuii H'OHHOro 0OMeHa

10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA

10.3 WUTIOCTPUPYIOIINX XUMHUYECKUE CBOMCTBA  M3YYCHHBIX KJIACCOB
(TpyIii) HeOpraHU4eCKNX BEUIECTB

10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBA3b MEKYy HUMU

11 YMeHnue BIYUCIATH (IPOBOANUTE PACUETHI):

11.1 OTHOCHUTEJIbHYO MOJIEKYJISIPHY O U MOJSIPHYKO  MacChl  BEILECTB,
MacCOBYIO JIOJIF0 XUMHUUYECKOI0 JIEMEHTA B COCJUHEHUH

11.2 MacCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00bEeM T'a30B

11.4 110 YpaBHECHUAM XUMUYECKHX PEAKUUMH M HAXOIWUTh KOJUYECTBO
BEIIECTBA, 00bEM U MacCy peareHTOB WM MPOYyKTOB peakluu

12 Bnanenue (3HaHue OCHOB):

12.1 OCHOBHBIMH METOJAMH HAy4YHOTO TIIO3HAaHHWS (HaOMIOJeHUE, W3MEPEHHE,
9KCIIEPUMEHT, MOJEIMPOBAHME) MpPH H3YUYEHHWU BEIIECTB M XUMHUYECKHX
SABIICHUI; yMeHHE C(HOpMYyIUpOBaTh  MPOOJIIEMYy W TPEAJIOKUTH IMyTH ee
pelieHus

12.2 Oe30macHoOn paboThl ¢ XUMHUYCCKUMH BEIIECTBAMU, XUMHYECKOH
M0CY10i U 1abopaTOpHBIM 000PYIOBAHUEM

123 npaBwiaMyd 0e30macHOro oOpalleHusi C BEIIeCTBAMU, HCIOJIb3YEMBbIMU B
MTOBCEIHEBHOM >KU3HU, MTPaBUJIaMU MOBEJICHUS B LENSIX COepeKEeHUs 310pOBbs U
OKpY>KaloIIe MPUPOTHON cpeibl; TOHMMaHuEe Bpeaa (OMacHOCTH) BO3JEHCTBUS
Ha JKUBBIC OPraHU3Mbl OMNPEICICHHBIX BEIIECTB, CHOCOOOB YMEHBIICHUS H
MPEIOTBPAIIEHHUS UX BPEIHOTO BO3ICHCTBUS

13 Hanuuue npakTuyeckux HaBBIKOB IUIAHUPOBAHUSA M OCYLIECTBIICHUS

CICOYIOIUX XUMHYCCKUX SKCIICPUMCHTOB!
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13.1

U3y4YeHHEe U ONUCaHHe (U3MYECKUX CBONCTB BEIIECTB; O3HAKOMJICHHE C
(GbU3NYeCKUMH UM XUMHUYECKHUMH SBJICHUSIMHU; OIBITHI, WJUTIOCTPUPYIOLIUE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX PEAKIUN

13.2

HU3YYUCHUC crmoco0oB pasaciICHUs cMmecer

13.3

MOJIYUYCHHEC KHCJIOpOda W M3YUCHHUC CIro CBOfICTB; MMOJIy4€HHuEC BOAOpPOAa U
HU3YUYCHHUC €CT'0o CBOﬁCTB; MOJIYYCHHUC YIJICKUCIIOrO ra3da U U3y4YCHUC Cro CBOﬁCTB;
TIOJIYUCHHUEC aMMHaKa U U3Yy4YCHUC €TI0 CBOWCTB

134

IIPUTOTOBJICHUE pacTBOpPOB C  OIpEIEICHHON MacCOBOU JloJIen
PacTBOPEHHOIO BEIIECTBA

13.5

MIpUMEHEHNE WHANKATOPOB (;makmyca, METHJIOpaHXkKa |
(dbenondranenHa) s ONMPEICICHHs] XapaKTepa CpeIbl B pacTBOpax KHUCIOT U
menoyen

13.6

WCCIEA0OBAaHUE W OINHUCAHHE CBOMCTB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX
KJIACCOB; U3YYEHHUE B3aUMOJICHCTBUSI KUCIIOT C METaJJIaMH, OKCUJIAMH METAJIOB,
pacTBOPUMBIMM M HEPACTBOPUMBIMM  OCHOBAHUSIMM, COJISIMM; IIOJIyYEHHUE
HEpPAaCTBOPUMBIX OCHOBAHUI; BBITECHEHHE OJHOIO MeTajula APYTrMM M3 pacTBOpa
CoNu; WccleoBaHne aM(OTEPHBIX CBOMCTB THIPOKCHIOB  ATIOMHUHHS U
LIMHKA

13.7

PEIICHUE OKCICPHMMCHTAJIBHBIX 3aJa4d IO TEMaM: «OCHOBHBIE  KJIACCHI
HCOPraHu4CCKuX COCHHHGHHﬁ)); ((SJIGKTpOJ'II/ITI/I‘ICCKaSI
JUCCoranus» ; «Baxneiime HeMeTalbl U HX COCANHCHUS,

«Baknemme MeTaJIbl U UX COCAUHCHUA

13.8

XMMHUYECKHE OKCIIEPUMEHTHl, WJUIIOCTPUPYIOLIME MPU3HAKA  MPOTEKAHUS
peakiuii MOHHOIO OOMEHa; KauyeCTBEHHbIE pPEaKIMU Ha NMPUCYTCTBYIOLIME B
BOJIHBIX pPAacTBOpax HMOHBL XJOpUA-, OpoMHMI-, MOAWUI-, cylbdaT-, docdart-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THUAPOKCUI-UOHBI, KaTHOHBI aMMOHHS, MAarHus,
KaJbLus, aIFOMUHNS, Kene3a (2+) u xkenesa (3+), menu (2+), nuHKa

14

Ywmenue:

14.1

NpeACTABIATE PE3YJIbTATHI SKCIICPUMCEHTA B ¢)0pMe BBIBOJAOB, A0Ka3aTcCJIbCTB,
Fpa(l)I/IKOB nu Ta6J'II/III H BBIABJIATH OMIIMPUICCKHUC 3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBAaTh CBSI3U MEXIY peEajbHO HAOII0MaeMbIMH  XUMHYECKUMHU
SIBJIGHUSIMU U TPOLIECCAMHU, TPOUCXOJSAIIMMH B MaKpO- U MUKPOMHUpPE, OOBSACHATH
MIPUYMHBI MHOTOOOpa3usi BEIIECTB
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HepequL JIEMECHTOB COACPKaHUS, IIPOBEPACMBIX HA OCHOBHOM
rocyaiapCcTB€HHOM 3K3aMEHE 110 XUMHUH

Kog [IpoBepsieMblii 2JIEMEHT CONEP KAHUS
1 [TepBoHavabHBIE XUMUYECKUE TTOHSATHS
1.1 UYucTeie BemecTBa 1 cMecH. CrIocoObI pasziesieHus: cMeceit
1.2 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHTbl. CHUMBOJBI XUMHUYECKUX IJIEMEHTOB.

HpOCTHC H CJIOXKHBIC BEIIICCTBA.

1.3 Xumuyeckass ¢gopmyna. BaneHTHOCT, aTOMOB XMUMHUYECKHX 3JeMeHTOB. CTeneHb
OKUCJICHUA
1.4 3aKOH IMOCTOSHCTBA cocTaBa BerecTB. OTHOCUTENBbHAS aTOMHag Macca. OTHOCUTEIBHAS

MOJICKYJIsSIpHas Macca. MaccoBas J0JIA XUMHYCCKOI'0O 3JICMCHTA B COCAMHCHUN

1.5 KonuuecTBo BemectBa. Mosnb. Mosnsipaast Mmacca. MossipHblil 00beM ra3zoB. Bzaumocszpb
KOJINYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €JMHHUL] BEILECTBA

1.6 duznvecKkre U XUMHUYECKUe BICHUS. XUMUYECKash PeaKIlys U ee IpU3HaKu. 3aKOH
COXPaHEHHS MACChl BEIIECTB. XUMUYECKUE YPaBHEHUS

2 [lepuonnueckuii 3akoH u [lepruonnueckas cucteMa XuMU4ecKux 3aeMeHTos 1. M.
MenneneeBa. CTpoeHHE aTOMOB

2.1 Ilepnonnueckuit 3akoH. Ilepmoanueckass cucrema XuMHUYeCKHX dieMeHToB J[.U.
Menpneneesa. Ilepuons! u rpynmsl. GU3HYECKU CMBICI IOPSIAKOBOTO HOMEPA, HOMEPOB
[IEPHOJIa U IPYIIIbI DJIEMEHTa

2.2 Crpoenne aromoB. CoctaB aroMHbIX sijep. M3orombel. OnektpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000JIOYEK aTOMOB IepBbIX 20 XUMHUUYECKHX AyeMeHTOB llepuoamdeckoit
cuctemsl J[.1. MenaeneeBa

23 3aKOHOMEPHOCTH B H3MEHEHMM CBOWCTB XHUMHUYECKHX 3JEMEHTOB IEPBbIX TpeX
NEepuoNIOB,  Kaius, Kamblus  (pamgmyca  aroMoOB,  DJIEKTPOOTPUIATEIBHOCTH,
METAINIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) W HMX COEAWHEHHH B COOTBETCTBUH C
HOJIOXKEHHEM 3J1eMeHTOB B [leproandeckoii cuctemMe U CTpOCHUEM X aTOMOB

3 Crtpoenue BeliecTBa

3.1 Xumuyeckass  cBsizb.  KoBasneHTHass — (mosisipHass W HENOJNSIpHAsl)  CBS3b.
DNEeKTpOOTPULIATENBbHOCTh XUMHUUYECKUX 3eMeHTOB. MoHHas cBsi3b. Mertaminueckas
CBSI3b
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32 Tunel KpUCTAJUIMYECKUX PEIIETOK (aToMHasi, MOHHAs, MeTalin4ecKas), 3aBUCHUMOCTb
CBOICTB BEIIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUJIa XUMHYECKOW CBSI3U

4 Baxneiiiie npencraBuTeNn HEOPraHUYECKUX BellecTB. HemeTamibl U ux coequHEeHusI.
MerTaiibl ¥ X COETUHEHUS

4.1 Knaccupukanus ¢  HOMEHKJIATypa  HEOPraHMYECKMX  COCAUHEHMH:  OKCHJIOB
(coneoOpasyroiue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIe) U
HecoJIeo0pa3yronue; OCHOBAHHWM (IEJIOYM W HEPacCTBOPUMBIC OCHOBAHMS); KHCIIOT
(kucnopoacoaepkamue ©  OECKHCIOPOJIHBIE, OJHOOCHOBHBIE W MHOTOOCHOBHEIE);
coJiel (CpeaHUX U KHUCIIBIX )

4.2 duznueckue u XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILJIOB:
BOJIOpOJIa, XJIOpa, KUCIOPOJia, Cephl, a30Ta, hocdopa, yriepojaa, KpeMHUS

43 du3nueckre M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB: JIUTHS, HATpPHS,
KaJlisi, MarHusl ¥ KaJbIusl, AIIOMUHUSA, Kejie3a. DICKTPOXUMUYECKUN PsiJl HAPSKSHUMA
METaJIJIOB

44 Pusnyeckue U XUMHUYECKHUE CBOICTBa BOJOPOIHBIX COCIMHEHUN
HEMETAJUJIOB: XJIOPOBOAOPO/a, CEPOBOAOPO/IA, AMMHAKa

4.5 duznueckre U XUMUYECKHE CBOMCTBa OokcuaoB HemeTtamioB: cepol (IV, VI), azora (I,
IV, V), docdhopa (III, V), yrmepona (II, IV), xpemuus (IV). [lomyuenue oxcumon
HEMETAJIJIOB

4.6 XuMuyeckue cBorcTBa okcuaoB: MetaiioB [A — IIIA rpynn, nuHka, meau
(IT) m xxene3a (II, III). [Tomy4yeHne OKCHUIOB METAIIIIOB

4.7 XWMHYECKHE CBOWMCTBA OCHOBAaHMHW W  aM(OTEPHBIX THIPOKCUIOB (Ha IPUMEPE
THJIPOKCHUJIOB QJIIOMHHHMS, XKelie3a, IuHKa). [lomydeHne ocHOBaHMN U amM@OTEpPHBIX
THJIPOKCH]IOB

4.8 OO0mme XMMHYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJOPOIHOMW, CEPOBOJIOPOIHOM,
CEepPHHUCTOM, CEpHOW, a30THOH, QocPopHOH, KpeMHUEBOH, yroibHOU. OcobObie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOM U a30THOM KHUCIOT. [lomydenue
KHUCIIOT

4.9 OO0mme xuMHUYeCKre CBOMCcTBa cpeaHux coneil. [lomyuenue comneit

4.10 [Tomyuenue, cobupanue, pacrmo3HaBaHHWE BOJOPOJA, KHCIOPOJa, aMMHaKa, YTIEKUCIOTO
rasza B JlabopaTopuu

4.11 [Tonyuenne ammMuaka, CepHOM M a30THOM KHUCIOT B MpOMBINIIEHHOCTH. OOmmue
CIOCOOBI OTYUYEHUS] METAIOB

4.12 ['eneTnueckas CBA3b MEXAy KJIaCCAMH HEOPTAHMYECKUX COEAMHEHUN

5 XUMHUYECKUE PEAKITUHI
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5.1 Knaccudpukanus XMMUYECKHMX peakUMid MO pa3IuyHbIM IpPU3HAKAM: IO YHUCIY H
COCTaBY YYaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3G (hEeKTy, M0 U3MEHEHUIO
CTEINEHEeN OKUCIIEHUS XUMUYECKUX HJIEMEHTOB

52 TennoBoit 3hPeKT XUMUIECKON peaKIuu, TEPMOXUMHYECKHUE yYpaBHEHHS. JK30- U
SHAOTEPMUYECKUE peaKkMU. TepMOXUMUYECKUE YPaBHEHUS

53 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peakuuu. Oxucnurenu u
BoccTaHOBUTENU. Ipolecchl OKMCIIEHUST M BOCCTAHOBJICHUS. OJIEKTPOHHBIM OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOM peakuun

54 Teopust »IEKTPONUTUYECKONW auccouuanuu. KaTuoHBI, aHUOHBI. OJIEKTPOJIUTHI H
HEeANIeKTPoNuThl. CUIIbHBIC U clla0ble ANIeKTPOIuThl. CTeneHb AUCCOIHAINN

55 Peakiiun nonHoro o6mMeHa. Y CJIOBHsI MPOTEKAHMS PEaKIIUii HOHHOTO 0OMEHA, TIOJTHBIC U
COKpAaIIeHHbIE HOHHBIE YPAaBHEHUS PEAKIINI

6 XuMHs ¥ OKpyXkKarolias cpeaa

6.1 BemecTBa 1 Matepuabsl B TOBCEIHEBHOI JKHU3HH yeloBeka. be3omacHoe ucmnonbp30oBaHue
BEIIECTB M XUMHUYECKHX peakiuil B abopatopuu u ObiTy. [lepBas momormpb mpu
XUMHUYECKUX 0KOTaX U OTPABIICHUAX

6.2 XUMUYECKOE 3arpsi3HEHUE OKpY’Kaomled cpeapl (KUCIOTHBIE MOXKAH, 3arps3HEHHE
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOObI ero mnpeaoTBpauieHus IIpenenbHas
nonyctumas  koHuentpanus — BemectB  (IIJK). Pomp  xumum B pelieHun
AKOJIOTHYECKUX MpoOsieM. YcuieHne mapHUKoBoro 3¢ dexra, paspylmieHHe 030HOBOTO
ciost

6.3 [Tpumenenue cepsl, azota, (ocdopa, yriepoja, KpeMHHUS U UX COEIUHEHUIl B OBITY,
MEIULMHE, NPOMBILIUIEHHOCTH M CEIbCKOM Xo3sicTBe. [IpuMeHeHHe MeTalioB U
CIUIaBOB (CTaJlb, YYTYH, AIOPAJIOMUHUMN, OpoH3a) B OBITY U MPOMBIIJIEHHOCTH HUX
coenuHeHuil. [loHsTe O KOPpPO3MM METAIJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
KOppO3Uu

6.4 [TpupoaHbIe UCTOYHUKU YTIIEBOAOPOIOB (Yroiib, MPUPOAHBIN ra3, HEPTH), TIPOAYKTHI
ux nepepadoTku (OEH3MH), UX POJIb B OBITY M MIPOMBIIUICHHOCTH

6.5 [lepBoHauanbHble TOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEJUHEHHUSX YIJepoja
(MeTaH, »TaH, STWJIEH, allETHIIEH, 3TaHOJ, TJIMLEPHH, YKCycHas kuciota). [lonsitue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHUpax, OelmKax, yriieBoJaxX — U UX POJH B JKU3HU
4eJloBeKa

7 Pacuersr:

7.1 o popMysIaM XUMHUYECKUX COSIMHCHHMA

7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMHUYECKUM YpPaBHEHUSIM
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[Tpunoxenue 1

paboueit mporpamme
«Xumus. ba3oBslil ypoBeHb» 8-9 Knacc

@opMBbI KOHTPOJISI U KPUTEPUH OLlEHNBAHUS
XUMMUA 8-9 KJIACC

®OPMbI KOHTPOJIA
@opmbl KOHmpOaA: BHIIOIHEHWE NOMAIIHUX 3aJaHUil, KOHTpOJIbHAs padoTa,

npakTuyeckas paboTa, IpoBepoUHast paboTa, cCaMOCTOsITeNIbHAsI paboTa, TECTUPOBAHUE,
YCTHBIN OTBET.

[To xmaccam
®opMbl KOHTPOJIA 8 rrace 9 raace
KonTpoJibHbIEe MEPONPUATHS:
KonrtponsHas pabota 4 4
[IpakTuueckas padora 6 7

@opMBbI IPOMEKYTOUHOI aTTeCTAlNU

KonrponbHas pabora Nel (40 Kontpornbras pabora

I ueTBepTh Nel (40
MUHYT) I
yT)
KonrposnbsHas pabora
IT yeTBepTH Ne 2
(40 munHyT)

KonTponbnas padota Ne2 (40 KoHTpobHas padota

MUHYT) N
I uersepts Kontponbnas padora Ne 3 (40 4 OJ:/I_H?{ )
MHHYT) Y

KontposnbHas pabora
Ne 4
(40 munyT)

Konrponsnas padora Ne 4 (40

IV uerBepTh MHHYT)

KpuTepuu 1 HOpMbI OLIeHUBAHHUSA

Ha ypokax XuMUM OIEHHWBAHUIO TOMJIEKAT CIEIYIOUIUE CIeHUPUIECKIEe YMEHUS:

8bl0e/AMb CYIECTBEHHbBIE MMPU3HAKN OCHOBHBIX XUMUYECKUX TOHSATUN; UCNONb3068AMb
MOHSTHS JJ11 OOBSICHEHUS OT/IETLHBIX (DAKTOB U SIBICHUH; 6b10Upams OCHOBAHUS U KPUTEPHUH
JUIS KJIAacCU(UKAIIUY BEIIECTB M XUMUUECKUX PEaKITUi;

ycmanasiueams TPUYUHHO-CIICICTBCHHBIC CBSI3M MEXKIY OOBEKTaMH W3Y4YEHUS;
npuMeHsamsb B MPOLecce MO3HAHUS IIMPOKO HCHOJIB3YEMbIE B XMMHUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJIENN (XUMUYECKUM 3HAK — CHMBOJI ~ 3JIeMEHTa,  XuMu4eckas  (dopmyia,
ypaBHEHHE XUMHUYECKON peaKkiiun);

npeo6pa306bzeamb MOJCJIBHBIC MMpCACTaBIICHUA Ipu peICHNN yqe6Ho—
ITIO3HABAaTCJIbHBIX 3a1a4,

evrie/iAmMb U xapakmepuzoedmsb CYHICCTBCHHBIC IMPHU3HAKHM HM3YyYdaCMbIX BCHICCTB H
XUMHNYCCKUX pGaKHHﬁ;

8bINOJIHAMb PACYETHI 110 XUMHUUECKUM (HOpMysiaM U YPaBHEHUSIM XUMUUYECKUX PEaKIni;
NIAHUPOBAMb U NPOBOOUMb XUMUUECKUI SKCTICPUMEHT.
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]_—[JIH opraHm3al TCKYIICIO OHLCHHBAHUA Pa30BaTCIbHBIX PC3YJIbTATOB Ha

YpOKaxX XUMHUHU MOTYT MPUMEHSATHCS:

YCMHbLU ONpOoC C WCTONB30BAHUEM CHCTEMbl CHEIHAIBbHO MOA0OpPaHHBIX YCTHBIX

BOIIPOCOB;
NUCbMEHHbIU ONpoC HAa OCHOBE CHUCTEMbl 3aJlaHMil pa3IMYHOW THUIOJOTUU U YPOBHSA
CJIO’KHOCTHU JIJISl OLIEHKU YCBOEHUS OTJEIBHBIX 3JIEMEHTOB COJIEPKaHUSI KOHKPETHOW TEMBI, B
TOM YHUCIIE 3aJJaHUN, UMEIOIINX XapPAKTEP «MBICJICHHOTO SKCIEPUMEHTA», KOTOpbIE TPEOyIOT
OT oOOydyarmwuxcsi TMPUMEHEHUST 3HAaHMM B HOBOM KOHTEKCT€ WM [JIsi PEIICHUS
HECTaH/IAPTHBIX 3a]1a4;

BBITIOJIHEHUE NPAKMU4YecKux padoom, TO3BOJSIONIMX OLICHUBATh yMEHUS pabOThl C
XUMUYECKUMHU BEIIECTBAMH U J1aOOPaTOPHBIM 000PYI0BaHUEM, TPUMEHEHUE TEOPETUUCCKUX
3HAHUM HA MPAKTHKE.

B cuny pa3zHooOpaszusi ¢popM U METOJIOB TEKyllee OILEHHWBAHHE YYEOHBIX TOCTHXKCHHI
00y4Jaronuxcs mo3BoJIsieT:

OCYHIECTBIIATh NU(PPEPEHITMPOBAHHBIN MOIX0] K 00YYArOIIUMCS C 1IEJbI0 BBISABICHUS

UX CIIOCOOHOCTH K TMPUMEHEHHWIO 3HAHWUW B PA3JIMYHBIX CHUTYaIlMAX, TOTOBHOCTH K

CaMOKOHTPOJIIO U CAMOOIIEHKE Pe3yJIbTaTOB CBOUX JOCTHKEHUM;

BBISIBJISITh IPUYMHBI  3aTPyJHEHUN oOyvarommxcss npu paboTte ¢ ydyeOHbIM

MaTEepHUaJIOM;

CIIEIUTh 3a XOAOM Iipolecca OOy4eHHs MU IO Mepe HEOOXOJUMOCTH ONEPATHUBHO

KOPPEKTUPOBaTh (OPMBI €r0 OpraHu3alih, OCOOCHHO B YacCTH CaMOCTOSITEIbHOMU

MO3HABATENILHOM ESITEIbHOCTH 00yYarOIIMXCS.

TemaTruueckoe OlIEHMBAHUE MPEIMETHBIX PE3yJbTATOB MO XUMUM HAIMPABJICHO Ha
KOMIUJIEKCHYIO OIICHKY 3HaHUN M yMEHHM OOYyYalolMXCsl MOCJe 3aBEpIICHHS] HU3y4YeHUs
OMpEJCICHHOW TeMbl WM pas3fena y4deOHoW mnporpamMMbl. OHO TOMOTaeT Y4YUTEIIO
OMpEJEINTh YPOBEHb YCBOCHMSI MaTepuaja U TOTOBHOCTh OOYYAIOMIMXCA K JalibHEUIIEMy
U3YYCHUIO TIpeIMeTa, a TakkKe CKOPPEeKTHpOBaTh 0Opa3oBaTENbHBIN MpOIECcC s
JOCTUKEHUS JTyUIlINX PE3YJIbTAaTOB.

OueHnBaHHMe YCTHOTO OTBETA

OnHOM U3 TPAIUIIMOHHBIX (POPM MPOBEPKH 3HAHUI M YMEHUHN 00yUYaIOIUXCS SIBISIETCS
ycTHbIii ompoc. K MeTrogaM yCTHOrO KOHTpPOJsi OTHOCATCA: Oeceda, paccka3 YUYEHUKa,
00BsICHEHHE, KOMMEHTUPOBAaHUE TEKCTa y4eOHHKa, YTEHUE CXEMbI, COOOIIEHHE. Y CTHBII
OMpPOC UCHOJIb3YETCS B XOJ€ Pa3IMYHbIX THIIOB YPOKOB, 4Yallle B HadaJle ypoKa C ILEJIbIO
aKTyalu3alyy 3HaHUH, HEeOOXOAUMBIX JJI1 U3yUYE€HHsS] HOBOTO TEOPETUUYECKOTO MaTepHuaia, a
TAaK)X€ B KOHIIE YPOKa JUIl IIEPBHYHOTO KOHTPOJIS U 3aKPEIUICHHUs IOJIyYEHHBIX Ha YPOKE
3HAHUU.

B xauecTBe OCHOBHOIO HMHCTPYMEHTapHusi YCTHOTO OIIpOCa BBICTYIIA€T CHCTEMa
BOIIPOCOB, IOCTPOEHHBIX HA OCHOBE KOHKPETHBIX 3JEMEHTOB COJEpKAaHUS W3YYEHHOIO
MmaTepuaia, 1100 HOBOTO MaTepuala, mojyiekaniero 3akpemieHuto. Coaepkanue BOIPOCOB
yUUTENIb ONpEeAeNsieT ¢ Y4YeTOM TMOATOTOBICHHOCTHM OOydYaroIMXCS Ha MOMEHT
U3Yy4YEHHUS] COOTBETCTBYIOILIETO MaTepuaia

[Ipy ouneHuMBaHMM YCTHOIO OTBETa OOyYaroUIerocs Ha IOCTaBJIEHHBIA BOIPOC
LI€JIECO00PA3HO IPUMEHATH CIEAYIOIINE KPUTEPHH:

OrMeTKa «5» cTaBUTCA NIPU YCIOBUU, €CJIM 00YYarOIIHICS:
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— HaCT TIOJIHBIM AapTryMCHTUPOBAHHLI OTBCT, MH3JIOKCHHBIN B onpeﬁ/ JICHHOU

JIOTUYECKOM TOCIIEI0BATEIILHOCTH;

— JEMOHCTPUPYET IIOHMMAaHUE CYIIHOCTH COOTBETCTBYIOIIUX XMUMHUYECKUX IOHATHM,
3aKOHOB U TEOPHM, HCIONb3YyEeT MX BO B3aMMOCBSI3M JJIsi OOBSICHEHHS paccMaTpUBAEMBIX
SIBJICHHM U CBOVMCTB M3y4Ya€MbIX BELIECTB;

— YCHEHIHO pealn3yeT IOJyYEHHBIE PAaHEE 3HAHWs Ui IIOCTPOCHUS BBIBOJOB U
000011IeHHIA.

OtrMeTKa «4» CTaBUTCA NPU YCIOBUU, €CIIM 00YYarOIIHICS:

— JaeT OTBET, JOMYCKAIOIIMN HEKOTOPbIE HETOYHOCTH B TOJIKOBAHMM CYLIHOCTH
(aKTOB U SIBJIICHUM, O KOTOPBIX UJAET PEUb;

— CaMOCTOAITEJIBHO YCTPaHSAET UMEIOIINUECS B OTBETE HETOYHOCTH.

OrMeTKa «3» CTaBUTCA MPU YCIOBUU, €CIIM 00YYaArOIIHICS:

— JaeT OTBET, KOTOPbIA IO COJAEpPNKAHUI0O B OOJbIIEH 4YacTH YIOBJIETBOPSET
TpeOOBaHUSIM K OTBETY Ha OTMETKY «4», HO JIONMYCKaeT OLIMOKKA TPH HCIOIb30BAHUU
TEOPETHUYECKOI0 U (paKTOJIOTUYECKOT0 MaTepHuana;

— HE JIEMOHCTPUPYET YMEHHUS II0 YCTAHOBJICHUIO CBSA3U MEXAY HU3YUYEHHBIM DAaHEE U
HOBBIM TEOPETHYECKUM MaTEPUAIIOM;

— 3aTPYAHSIETCA B IOCTPOCHUH BBHIBOJIOB U 000OILIEHUI];

— JOIYyLICHHbIE OMMOKHK UCIPABIIAET C MOMOILIBIO YUUTEIS.

OTMeTKa «2)» CTaBUTCA NPU YCIOBUU, €CIIM 00YYarOIIHICS:

— JIa€T HEBEPHBIN OTBET;

— IOKAa3bIBAcT OTCYTCTBHE 3HaHUU COOTBETCTBYIOLIINX TIOHSTUA 51
3aKOHOMEPHOCTEN;

— HEBEPHO MPUMEHSAET HW3YUYEHHBIC MOHATHSA, 3aKOHBl U TEOPUU MJisi OOBICHEHHS
paccMaTpUBaEMBbIX SIBIICHUM M CBOMCTB U3y4Ya€MbIX BEIIECTB;

— 3aTpyJHAETCS B UCIPABICHUH JOMYIIEHHBIX OMMUOOK KaK CAMOCTOSITENIBHO, TaK U C
IIOMOILIBIO YUUTEIIS.

@poHTanpHas KOHTpoiMpyiomas Oecega OOBIYHO JIOCTATOYHO KpPATKOBPEMEHHA.
Bormpocsl, kak 1 BO BCSIKO#M Jpyroit Oecene, TpeOYIOT KpaTKOro OTBETa, MOATOMY 3a OJIUH
TaKOW OTBET YYEHMKY CTAaBUTh OLEHKY Henb3sd. HyKHO 3apaHee HaMETUTh TEX YYEHHKOB,
OTBET KOTOpPBIX BO BpeMs Oecellbl XOTAT OLEHWUTb, M 3aJaBaTh MM LEJIEHANPABICHHO
3alJIaHUpOBaHHbIE Il Oecenbl Bonpockl. OHAKO HE ClIEAyeT 3aJaBaTh MOAPSA] BOIMPOCHI
OJIHOMY U TOMY K€ y4eHUKy. PaboraTh nomkeH Bechb kiacc. OpoHTanbHasg Oecena MOXKET
COYETAThCS C YCTHBIM YUYETOM 3HAaHMM, KOTJa HECKOJBKO YYAIIUXCS TOTOBATCS K OTBETY Y
nocku. Cl0KHOCTh pabOThI 3aKIIIOYAETCS. B TOM, UTOOBI HE YIyCKaTh W3 IMOJIS 3pE€HUs Kjlacc,
y4acTBYIOIIMI B Oecelie, U yJaluxcs, OTBEYAIOUIUX Y JOCKH.

3ader - 3TO METOJ YCTHOIO KOHTPOJS, KOrJa YYEHHUKaM MpEeJOCTaBIsAETCS
BO3MOXHOCTh 0o0Jiee JJIUTETbHO U OOCTOSITEIHHO OTBETUTh Ha Bompoc. OOBIYHO 3adyer
HA3HA4YaeTCsA BO BHEYPOUHOE BpEMsl; KIIAcC IIPU 3TOM Pa3AeIIeTCA Ha ABE WIM TPU I'PYIIILL,
KOTOpbIE MPUXOAAT Ha 3a4eT M0 odepeau B pasHoe Bpems. O MpoBEACHUM 3a4eTa yUHMTEIb
cooOmaeT 3apaHee, yTOOBl ydallldecs MOTJM K HEMY MOJITOTOBUTHCS. (s MOATOTOBKU K
3a4eTy YYUTEIb COCTAaBIIIET BONPOCHI, a TaKKe MPUMEPHBIE 3a4a4d, PEKOMEHIYET
JAUTEpaTypy, NPEABAPUTEIHHO TPOBEPUB, HMEETCS JIM OHA B IIKOJIHHOW OMOIMOTEKE.
Cpoxu mpoBeJieHUs 3a4eTa JTOJKHBI ObITh M3BECTHBI 3aMECTUTENI0 JUPEKTOpa MO y4yeOHO-
BOCIIUTATENbHOU padboTe, 4TOOBI MOKHO OBLIO PETYJIMPOBATh HATPY3KY YUALLIUXCS.
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Knaccuueckuii 3auer peaycMarpruBac bISIBJICHHUC YPOBHA 3HAHWHW, YMCHHUU U

HABBIKOB y4YalllMXcs BO Bpemsi Oecelpl ydeHuka ¢ yuutenemM. OH JaeT MOJHOE U TOYHOE
npeacTaBlieHne 00 ypOBHE OOYYEHHOCTH KaXKJOTO Y4YEHHKAa, OJIHAKO OTHHUMAeT MHOTO
BPEMEHHU, UTO BEJIET K MEPETPYKEHHOCTU KaK YUUTEINs], TaK U YUCHUKA.

OueHuBaHHe NMCbMEHHOH PadOThI

[TucemenHbIe pabOTHl MOAPA3ACISIIOT Ha TeKylue (TPOBEPOYHBIE) W HTOTOBBIC
(KOHTPOJIbHBIC) PaOOTHI; IO BPEMEHU OHH MOTYT 3aHUMAaTh BECh YPOK HUJTU €TI0 YacCTh.

K MetonaM nmucbMEHHON MPOBEPKU pPE3yJIbTATOB OOYUEHHUS OTHOCATCS MHUChbMEHHAs
KOHTpPOJIbHAs paboTa Ha 45 MUH, poBepoyHble padoThl HA 10-15 MuH (Hanmpumep, pelieHue
pacyeTHBIX 3aJ1a4), TMCbMEHHBIE JOMAIIHUE 3aaHusl, MMChbMEHHbBIA YUET 3HAHUU OTJEIbHBIX
ydalmxcs o KapToukaM, XUMUYECKUE JUKTAHThI, 3a1aHUsI TECTOBOT'O THUIA U T.II.

[ToaroToBka ydamuxcsi K KOHTPOJIbHOW paboTe wyalle BCEro OCYIIECTBISETCS Ha
o0ob6maromux ypokax. O mpoBeIeHUH KOHTPOJIBHOM padOThl y4alIuXcs MperynpeskIatoT
3apaHee, YTOObl OHU MOTJIU TIOJITOTOBUTHCS.

ConepxkaHue KOHTPOJIBHOM pabOThl OXBaThIBAET BECh HamOoJiee BaKHBIM MaTepHall
KOHTPOJIMPpYEeMOW TeMbl. B Takoi OOJbIION KOHTPOJIBHON padoTe 3adaHus JTOKHBI OBITH
EAVMHBIMU ISl YUAIINXCS BCEX YPOBHEW pa3BHUTHs. B KOHTpOIbHYIO pabOTy peKOMEHIYETCS
BKJIFOYATh Pa3HOOOpa3HbIC 3aJaHus: 0000IIAONINE BOMPOCH], KAUECTBECHHBIC W PACUCTHHIC
XUMUYECKUE 3a/aud, IEMOYKH MPEBPAIICHU, TECTOBBIE, Tpaduueckue 3amaHus U T.1.
Heobxonumo wucmosib30BaTh HamOOJIbIIEE YKMCIO BapuaHTOB. TeTpaau AJjisli KOHTPOJBbHBIX
paboT SIBASIOTCS TOKYMEHTOM, KOTOPBIA MOXXET ObITh MIPOBEPEH aJIMUHUCTpAIIMEH IIKOJIbI U
MHCIIEKTOPOM OT/iesia 00pa30BaHuUsl, MOAITOMY TETpaiu JJisi KOHTPOJIBHBIX PabOT JOJIKHBI
XPaHUTHCA B XUMUYECKOM KaOMHETE B TCUCHUH YU4eOHOI0 roja.

VYyuTtento UHOTAA AOBOJBHO TPYJHO OIMpPEAEIUTh CTENEHb CI0XHOCTU MOJI00paHHBIX
3aianuii. MeToJIMCThI COBETYIOT BOCIOJIB30BAaThCs clieayroumMm npuemoM. HeoOxonumo
caMOMY BBITIOJIHUTH ATy paboTy, a U3pacxoJOBaHHOE BpeMs JUIsl YYCHHKOB 8-9-X KJaccoB
HAJ0 YyBEIWYUTh B 5 pa3, a s CTapliux KiaaccoB - B 3 pa3a. MOXHO B XOJe
PEIBAPUTEITHLHON CaMOCTOSTEIHbHOW PAaOOThI IPEATIOKUTh HECKOJIBKO THITHYHBIX 3aJIaHUN U
MPOAHAIN3UPOBATH CTENIEHb UX BHITIOJIHEHUSI.

[Ipn olleHMBaHWMM OTBETA Y4YAIIETOCs HEOOXOJUMO YUYHUTHIBATh Ka4deCTBO
BBITIOJTHEHUS PAa0O0THI 110 3a1aHusIM. Konmpoasvnas paboma oyenusaemcs B 1EIOM.

Ormerka «5»:

JIaH TOJHBIM OTBET HAa OCHOBE M3YYEHHBIX TEOPUM, BOZMOKHA HECYIIECTBEHHAS

omuoKa.

OTmeTka «4»:

JOMyCTUMa HEKOTOpasi HEMOJHOTa OTBETa, MOXKET ObIThb He Ooiiee

JIBYX HECYIIECTBEHHBIX OIINOOK.

Ot1meTtka «3»:

paboTa BBHITIOJIHEHA HETMOJHO (HO HE MEHEE YeM Ha TPETh), UMEIOTCs He Oosiee O HOM
CYILIECTBEHHOMW OMUOKH U 2-3 HECYIIeCTBEHHBIC.

OT1meTka «2»:

paboTa BBINOJHEHA MEHBIIE YE€M Ha TpPETh,

UMEETCS HECKOJBKO CYIIECTBCHHBIX OIIMOOK.

Ormerka «1»:

paboTa He BBINOJIHEHA.
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Bo3moskHa crenyroias CucTeMa OlICHHBaHUSI KOHTPOJIbHOM padOThI MO MATHOAILHON
CUCTEME:

MIPU BBITIOJIHEHUH y4eHUKOM OT 96 1m0 100% paboThl CTaBUTH OLIEHKY «S5»; OoT 76 10
95%

paboter - «4»; oT 50 mo 75% - «3»; or 20 mo 50% - «2». Ilpm momHOM OTCYTCTBUU
IIPABUIHHBIX OTBETOB MJIM BHITIOJHEHNUU PaboThl MeHee ueM Ha 20% cTaBUTCS OIEHKa « 1.

[Ipu onieHKe BHIMTOJIHEHUSI MUCbMEHHONW KOHTPOJIBLHON Pab0Thl HEOOXOIMMO YUUTHIBATh
TpeboBaHuUs eIUHOTO opdorpaduueckoro pexuma.

Bce paboTtsl 00s3aTeIbHO TOKHBI OBITH IPOBEPEHBI K CICAYIONIEMY YPOKY, IPU ATOM
YUHUTENb JOJDKEH COOJI0/IaTh MOJHYI0 OOBEKTUBHOCTb. OOs3aTelieH aHalu3 pe3yJbTaToB
NUCBMEHHOM palboThl U paboTa HaJl THMUYHBIMU OIHOKamMu. OOBSBICHUE OLICHOK U aHAJIU3
paboT TpeOyIOT OT YUUTENS] COOTBETCTBYIOIIETO ME€JarOTHYECKOT0 TaKTa.

OneHuBaHue TECTOBBIX paboOT

TecTsl, cocTosIIME U3 TISATH BOIIPOCOB MOYKHO MCIOJIb30BaTh MOCIIE U3YUYEHHUS KaXI0TO
marepuana (ypoka). Tect u3z 10—15 BompocoB HCHOJB3yeTCS ISl MEPUOTUUYECKOTO
koHTpoJsi. Tect u3 20—30 BompocoB HEOOXOUMO HCTIOIB30BATh JIJISI UTOTOBOTO KOHTPOJIS.

[Ipu olleHMBaHMM KUCHOJB3YETCS CIEAYIONIAs IIKana: JJIsi TECTa U3 MSATU BOMPOCOB *
HET OIIMOOK — OLIEHKA «5»; * OJHA OIIMOKA - OIICHKA «4»; * IBE OIIMOKH — OIICHKA «3»; *
TP OLIMOKHU
— OLICHKA «2».

OueHka TecTOBbIX padoT

[Ipo1eHT BBINOJHEHUS 3aIaHUI
OreHka [TpoBepounas pabora KonTponsHas pabora
2 0 -49% 0-35%
3 50-64% 36-60%
4 65-85% 61-85%
5 86-100% 86-100%

Ecnu onenka BeicTaBisieTcss B (opme 3ader/He3adyeT, TO 3aueT CTaBUTCS MpuU
BoimosiHeHun 70% 3amanuii. Takasi (opma OIICHKH HCIHONB3YETCSs, €CIH TECT COJCPIKUT
yOpaKHEHUsS Ha pacrno3HaBaHue. Eciam TecT oleHMBaercs mo mITHOAUIBHOW CHCTEME, TO
CTaHJapTHbIE KpuTepun o1leHOK TakoBbl: 91-100% - ouenka «5»; 81-90% - ouenka «4»; 80-
70% - omenka «3»; Huxke 70% -

OIICHKA «2».
Ouenka qoManIHero 3aIaHus
JlomaniHee 3aaHue HEOOXOAUMO ISl 3aKPEIUICHUS MPOMJIEHHOTO Marepuana Ha

JlaHHbI# BUI pabOT OLICHUBAETCS CIEAYIONIUM 00pa3oM: CHauajia OIEHUBAETCS BBIMOJIHEHUE
BCEX MPEJIOKEHHBIX 3aJaHUM, OMpejeNnseTcs cymMma OallyioB, HaOpaHHAs y4alluMHUCS 10
BCEM 3aJlaHUSIM, M TIEPEBOAMUTCS B MPOIEHTHOE OTHOIICHHE K MAKCHUMaJIbHO BO3MOXXHOMY
KOJIMYECTBY 0OAJVIOB, BBICTABISIEMOMY 32 Pa0OTYy.

Otmetka «5» craButcs 3a 86-100% BbIONHEHHE PaOOTHI.

Otmetka «4» craBurcs 3a 61-85% BbIIOTHEHHWE PaOOTHI.

Otmetrka «3» craBurcs 3a 33-60% BBITTOTHEHHUE PaOOTHI.

OtMeTKa «2» cTaBUTCS 3a BhINOJIHEHUE padboTh oT 0-32 %.
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ECHI/IBa ne pe S | pa YCTHbBIX 3a1a4

PacuerHble 3amaud MO XMMHUU B CUCTEME OLEHHUBAHUS WIPAlOT BaXXHYK pOJb B
OIICHKE ypOBHA TIOHUMaHUA W  YCBOGHHS  MmaTepuana  oOydarommmucs. OHu
MIO3BOJISIFOT IMPOBEPUTH HE TOJBKO 3HAHUE TEOPETHUYECKUX OCHOB XUMHH, HO U YMEHHUE
NPUMEHSTh UX HA MPAKTUKE, MPOBOJAUTH PACUEThl, aHAIM3UPOBATh PE3YyJbTAaThl WU JENaTh
BBIBO/IBI. PacdeTHple 3a7aun MOTYT BKJIIOYaTh B CE0s PEIICHHE YPaBHEHHH XUMHUYECKUX
peakiuii, pacueT Macchl, 00bemMa, KOHIIEHTPAIlUU BEIECTB, a TAKXKE OMpPECIICHUE IPYTux
XMMHUYECKUX TMapamMeTpoB. PacueTHple 3agauyd MOOMOTAlOT  Pa3BUBATh  JIOTUYECKOE
MBIIIUICHUE, yMEHHE paboTarh C JaHHBIMU M MNPUMEHSATh TEOPETUUYECKHE 3HAHUS HA
MPaKTHUKE.

I[Ipy ouEeHMBAHWUM TIMCHBMEHHBIX PEHNICHWI pPACUYETHBIX 3aJa4 PEKOMEHAYETCA IO
BO3MOXHOCTH Ha BCEX ATalax HMCIOJb30BaTh OOOOIIEHHBIE KPUTEPUU OLECHUBAHUS TaKUX
3amanuii B KM OI'D (ma ypoBHe ocHOBHOro o6miero o6paszoBanusi) 1 KUM EI'D
(Ha ypoBHE cpeHero oo1ero 0opa3oBaHusi) M0 XUMUH.

Pemenue pacueTHOU 3a71a4u Ipeamnoaraet BBIIIOJTHEHUE ONPENEICHHOU
MOCIICIOBATEIPHOCTA ~ JIOTMYECKUX  JCHCTBUH ¢ (U3MYECKUMU  BEJIMYMHAMH Ha
OCHOBAHUU COOTHOIIEHHUW BEIIECTB — YYAaCTHUKOB pEAKUHMHU. B 3aBUCMMOCTH OT yCIOBUS
3a/1a4yu KOJMYECTBO TAKUX JIOTHUECKUX JIEUCTBHIA MOXKET OBITh pa3nmuyHbIM. [losTomy mpu
OIICHMBAHWW BAXXHO YYHTHIBAaTh TO, KaK OOYYAlONMUHCA BBICTPAUBACT HYXHYIO
MOCJIEIOBATEAbHOCTh ATUX JACHUCTBUM, U OLICHHUBATh KAXXJ0€ U3 BBHIINOJHECHHBIX ICHCTBHUM,
KOTOPOE€ OYJET SBIATHCS JJIEMEHTOM OTBETA.

OOBEKTOM OLICHUBAHUS PEIICHUS PACUECTHBIX 3aJ1au SIBJISFOTCS:

1) mpeaMeTHbI pe3ynbTaT — C(HOPMUPOBAHHOCTH YMEHHUSI IMPOBOJUTH PACUETHI IO
YPaBHEHHUIO XUMHUYECKOUN pPEAKIINH;

2) MerarnpeaMeTHbIE pe3yabTaThl — CHOPMUPOBAHHOCTh YMEHUM CTPOUTH JIOTHYECKUE
pacCyKJIeHHs, CAMOCTOSITENIbHO BEIOMPATH CIIOCOO pellieHus y4eOHOMN 3a/1aui.

Jlornyeckue AEUCTBUS, KOTOPBIE SIBIAIOTCS HEOOXOMWMBIMHU JJisi PEIICHUS PacuyeTHON
XMMHUYECKOM 3a/1a4M [0 YPABHEHUIO XUMUYECKON PEAKIIUHU:

1) cocraBieHwe ypaBHEHHS XHMHUYECKOW peakluu, O KOTOPOM HAET pedb B
YCJIOBHH 33a]1a4H;

2) ompeneneHUE COOTHOUIEHHS KOJUYECTBA BEIIECTB — MPOMNOPLHUOHAIBLHON
3aBUCUMOCTH, KOTOpasi YCTaHABIMBAE€TCS B COOTBETCTBMM C Kod(pduuueHtamu B
YPaBHEHUH PEAKIINY;

3) HaxoXAeHUE UCKOMOU (PU3NYECKON BEIUYMHBI.

Kaxnoe norumdeckoe neiicTBue oleHHBaeTcss B 1 0ami, cymMMapHbI Oan 3a BepHOE
peuienue 3agaun — 3 O6aya. Takoil MPUHIUIT KPUTEPUATIBHOTO OIICHUBAHUS 1IE€JIeCO00pa3eH
Ha TMEpBBIX ATanax (QopMUpoBaHUS YMEHHMs pellaTh pacyeTHble 3ajaud. B mporiecce
U3y4deHUs: ydeOHOro mpeaMera «XUMHUS» HCHOJIB3YIOTCS 3aJaHusi, YCIOBHE KOTOPBIX
JOIOJIHSAECTCS. HOBBIMHU DJIEMEHTAMM 3HAHWUM, YTO IPUBOAUT K YBEIWYCHUIO KOJIMYECTBA
y4eOHBIX JIEUCTBHM, HEOOXOUMBIX JIJIsl PEIICHUS pacueTHOU 3a1aun. [Ipu 3TOM CXOaHBIE IO
CBOEMY XapakTepy ydeOHbIe JeHCTBUS, HAIPUMEp HaX0XKJICHHE Macchl (00beMa) BEIIECTB 10
U3BECTHOMY KOJIMYECTBY BEIIECTBA (M HA0OOPOT), MOTYT MOBTOPATHCS MPUMEHUTENBHO K
HECKOJIbKMM BelllecTBaM. B 3ToM ciiyuae Takue JEUCTBUS 11€JIeCOO00pa3HO OlLEHUBATh B 1
oamn. K xputepusM OLIEHUBAHUSI PEUICHUS] PACUETHOM XMMHUYECKOW 3aJaud MOTYT OBITh
OTHECEHBI CIEAYIOIINE MOKA3ATEIN MBICIUTEIbHON NETETbHOCTH:
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1) moHMMaHue XUMHUYECKOM CYIIHOCTH IIporecca (COCTaBJICHUE yg BHEHUS

XUMUYECCKOUN peaKIlnm);

2) yCTaHOBJICHME  NPOIOPIIMOHATIBLHON  3aBUCHMOCTH  (COOTHOIICHHS)  MEXKIY
KOJTMYECTBOM BEIIIECTBA YIACTHUKOB IPOIIECcCca BO B3aMMOCBSI3H;

3) mpUMEHEHHEe  COOTBETCTBYIOMIMX  CIHOCOOOB  BBIUMCICHHUS  3aJaHHOU
(bH3UIECKON BEIIMUHHEL.

PekoMmeHmyeTcss TPUMEHSATH TIOAJIEMEHTHOE OICGHUBAHWE PEIICHUS PaCUETHBIX
XUMHAYECKHUX 3a]a4:

BEPHO 3amlMCaHbl TPH D3JEMEHTa OTBeTa — 3 Oaia;

BEPHO 3amlMCaHbl J[Ba DJIEMEHTa OTBeTa — 2 Oayia;

BEPHO 3aIMCcaH OJIMH 3JICMEHT OTBeTa — 1 Oar;

BCE DJIEMCHTHI OTBETA 3amKcaHbl HeBepHO — () OaLIoB.

Jliis ompenencHuss ypoBHS CHOPMHPOBAHHOCTH Yy OOYYArOIIMXCS YMEHUH peliaTh
pacyeTHBIC XMMHUYECKUE 3aJaydl MPU HU3YYCHUU KaXKIOW TEMBl PEKOMEHJYETCS IPOBOIUTH
KpaTKOBPEMEHHBIC MHChMEHHBIE PaOOTHI, 3aJjaHUs] KOTOPOH BKIIIOYAIOT pacueTHHIC 3aJ1auu
Pa3HOr0 YPOBHSI CIIOKHOCTH.

OueHKa IKCIepUMEHTAJTbHBIX YMEHHI
(B mpouecce BbINOJHEHUS MPAKTHYECKUX PA0OT O HHCTPYKLMHU)

[Ipaktnyeckue pabOTBl MO XWMHUM BBINOJHSKOTCS B TETpajgsdx JUId
npakTudeckux paodotr. Ilpu oLeHHBaHMM OTYETA MO BBHINOJHEHUIO MPAKTUYECKON
paboTbl 0cO0O€ BHUMAHUE VYAENAETCS KAa4eCTBY M TOJHOTE CaMOCTOSTEIbHBIX
BBIBOJIOB YUEHHKA.

KonnuecTBo npaktudeckux paboT ONpeeieHo0 B IPOrpaMMe.

B teuenne yueGHOTro roja TeTpaam Juisl IpaKTUYECKUX pabOT XPaHUTCS B LIKOJIE.

OTpaboTka NpPaKTHUECKUX paboT HE MpelycMaTpUBAETCS IMPU OTCYTCTBUHU
ydallerocsi Ha NpaKTHYeCKOM paboTe, MpU BBINOJHEHUU YKa3aHHBIX paboOT Ha
OTMETKH «1» 1 «2».

B uCKIIOUMTENBHBIX CIy4asX MPH OTCYTCTBUH YYAIIETroCs MO YBaKUTEJIbHBIM
OPUYMHAM YYWUTEIb MOXET MPEJOCTABUTH BO3MOKHOCTDH BBINOJIHUTH MPAKTHYECKYIO
pabory.

OueHka npakTH4YeCKOH padoThl
Brinonnenue npakTuyeckux padoT MpeanoiaraeT KOMIUIEKCHYIO OLIEHKY 00pa30BaTesbHbIX
JOCTHXKEHUI 00YyYaIOLUXCs C YYETOM B3aUMOCBS3U OTJIEIbHBIX MMOKa3aTeeH.
KouTponupyembiMu pe3ynbTaTaMu BBINONHIEMBIX ACHCTBUN SBISIOTCS 3HAHUEBBIA H
JeSITEIbHOCTHBII KOMIIOHEHTBI, KOTOPBIE MPECTABIECHBI B TA0JINLIE.

Koumponupyemvle pezynomamol 8b1noaHsAeMblX 0elicmeUll, UX OYeHU8aHue

Ouenka Ouenka
3HaHUeBbI KOMIIOHEHT (Gannbi) JlefATeIbHOCTHBI KOMIIOHEHT (GanbI)
1) 3unanue  1a0OpaTOPHBIX  CIOCOOOB 1 1) Cobmonenue mpasui Gezonac- 1
IMMOJIYy4YCHHA KOHKPCTHBIX BCIICCTB; 3HAHUC HOH pa6OTI)I IIpyU BBIIIOJHCHHUHU
q)HSI/ILICCKI/IX nu XUMHUYECKUX CBOMWCTB XUMHNYECKHUX OIIBITOB

BEILIECTB, KOTOPBIE CIEAYET YUYUTHIBATH MPH
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WOUALUPDAIbHAN PDAUUTAA TTPUT P4

BBIOOpE HEOOXOoIM- MOro citocoba u
coOupaHus

[ V.4 [OINAY Va =
IVIMA T AVMITA. 6—7 RIIdUUBI {Ud5UBDbIY]

_y})chnb)

2) 3naHue (UBWYECKUX W XUMH- YECKUX 2) Cobmoienue paBuiI 1
CBOWCTB  BEUIECTB, KOTOpBIE  CIEQYyEeT paboThI c 1a00paTOPHBIM
YUUTBIBaTh TIPU  BBIOOpPE HEOOXOJUMOTO 00OpyJIOBaHMEM TIPU MOHTaXeE
cnocoba  ux  coOupanust  (MeTOgaAMHU pudopoB
BBITECHEHHUS BO3JlyXa W BOJBI) U JUIA JI0Ka3a-
TEJICTBA HAJTMYUS TTOTyYCHHBIX BEIICCTB
3) 3HaHue yCclIOBUI NPOTEKAaHUS XUMUUYECKUX 3) 'pamoTHOE 0bOecnieueHue ycio- 1
IPOIIECCOB, UCIOJNb- 3YEMbIX ISl TOJTy4EeHUS BUH JJIS1 IPOBEICHUS XUMUYECKUX
U HCCle- JIOBaHMA CBOMCTB  3aJaHHBIX MIPOIIECCOB (HarpeBaHHe
BEILIECTB peaKIoH- HOU cMecH;
M3MEJIbYCHHE TBEPABIX BEILECTB;
pacTBOpeHHE BELIECTB B BOJEC U
T. J1.)
4) Wcnonp30BaHNE XUMUYECKONW CHUMBOJIUKH 4) OcymecTBiieHHe HaOIIOIECHUN 1
JUId  COCTaBJIEHUS (OpPMYyJ BELIECTB U 3a X0Z0M npoiiecca,
YPaBHEHUH OCYLIECTBISIEMbIX XHUMHYECKHX (uKCUpOBaHME U ONUCAHHE €ro
peakuuit pe3yJIbTaToOB
5) @®opMmynupoBaHue BBIBOJIOB U 5) CocraBneHue oTuera O Mpoje- 1

00001IeHuil Mo pe3ysibTaTaM MpPOBEACHHBIX
UCCIIE0BAHUN

JaHHOU paboTe

MaxkcumanpHbli uTorossiii 6amur; 10

OTMeTKa 110 TATHOAUIBHON HIKAJIE:
«5» — 9-10 dayioB

«4» — 7-8 ba1oB
«3» — 5—-6 OaI0B

«2» — MeHee 5 0aIoB

Ouenka yMeHU# pemiaTh IKCIEPUMEHTAJIbHbIC 321241
[Ipn olleHKE 3TOr0 YMEHHs CIEAYeT YUYUThIBaThb HAOJIONCHUS YUYUTENS MU
PEABABISIEMbBIE YHATUMCS PE3YJIbTATHI BHIIIOJIHEHHUS OIBITOB.

Or™MeTKa «5»:

— Ilnan pemeHus 3aaauu COCTaBJIEH IPaBUIBHO,
—  OCYLIECTBJIEH NOJ00p XMMUYECKUX PEAKTHUBOB U 000PYI0BaHUS,

— OKCICPHUMCHT BBIIIOJIHCH ITOJIHOCTBIO,

— JaHO ITOJIHOC 0OBSCHECHHUE H CACJIaHbl BBIBO/bI.

OTMeTKa «4»:

— IIJIaH PCHICHHA COCTABJICH IIPABUJILHO,

—  OCYILUECTBJIEH NOJI00p XMMUYECKUX PEAKTUBOB U 000PYI0BaHUS,

— OKCICPUMCHT BBIIOJIHCH IMOJIHOCTBIO,
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— J0IIYHICHO HC Ooiee ABYX HecyﬁleCTBeH o { 'BACHCHHUH M BBIBO,

Ot1metka «3»:

— TUIaH PEIICHUS! COCTABJICH MPABUILHO,

— OCYIIECTBJICH MOA00P XUMHUYECKUX PEAKTUBOB U 000PYI0BaHMUSI,

— DKCHEPUMEHT BBINOJHEH HE MEHEe, YeM HaIoJOBHHY, JOMYIleHA
CYIIECTBEHHAs OlIUOKa B 0OBSICHEHUH U BBIBOIAX,

— DKCIEPUMEHT BBIMOJIHEH MOJHOCTHIO, OTUYET HE COCTABIIEH

— JIONYIIEHbl HAPYIIEHUS TEXHUKHA O0€30MaCHOCTH, SKCIIEPUMEHT BBINTOIHEH

MOJTHOCTBIO, C/IeJIaHbl HECYIIECTBEHHBIC OITMOKN B O0BSICHECHUH U BBIBOJIAX.
OrMeTKa «2»:

— JIOMyIIEeHbl J1B€ W Oojee OmMMOKM (B TUIAHE PEIICHHS, B IMOJ00pe
XUMHUYECKUX, PEAKTHBOB M 000PY/I0BaHHUS, B OOBSICHCHUU U BBIBOJIAX ).

— JIOMYIIEHBl HAPYIICHUS TEXHUKU O€30IaCHOCTH
OrMmeTka «1»:

— 3ajJaya He pelleHa.
— He NPUCTYIHUI K padore.

OueHnBaHue NMPOEKTHOM U MCCJIEA0BATEILCKOM eI TeJIbHOCTH

IIpoekTHass W wuccaeaOoBaTEIbCKas JCATEIBHOCTh (GopMHpYyeT y OOyYarommxcs
CITIOCOOHOCTh JICMCTBOBATh CAMOCTOSITCIIPHO, MHHIIMATUBHO W OTBETCTBEHHO, HCIIOJB3YS
IpeAMETHBIE 3HAaHWS B KadeCTBE MHCTPYMEHTA JUIS pEIIeHUS NpoOieMbl. YdeOHas
MPOCKTHAsI W HCCIEA0BAaTENbCKasl JEATEIBHOCTh JIOJKHA 3aBEPIIATHCA MaTEpPUATbHBIM
OPOJYKTOM:  MAaKETOM, MOJENbIO, OTYETHBIMU  MaTepuaiamu (B ciiydae MpPOEKTa),
MMCbMEHHBIM O0TYeTOM (pedepaToM, aHATUTUYECKUMU MaTepuagaMu, CTEHOBBIM JIOKJIaJI0M
u ap.).

OO0s13aTeIbHBIM YCIOBHUEM IIPOCKTHON U UCCIEA0BATEILCKOU ACATEILHOCTH SIBISETCS
BCJICHHE JTHEBHUKA, B KOTOPOM OTPaKAIOTCSA BCE ATalbl pabOThI, 3aa4ydl I  KaXJa0ro
JTara W TPOCIEKUBACTCS aJITOPUTM pPaOOTHl HaJ MPOSKTOM WM  HCCICIOBAHUEM.
XoJ DJKCHepHMEHTa M €ro pe3yiabTaTbl (UKCHUPYIOTCS B MPOTOKOJIE.

JIns oIleHKHM pe3ynbTaTOB MPOCKTA HWIIM HMCCIIEIOBAaHUS HEOOXOJMMO HCIIOJIb30BATh
3apaHee pa3pabOTaHHBIE OIGHOYHBIC JIMCTBI C BO3MOXKHOCTBIO ydeTa CTCIEHHU
CaMOCTOSITENIbHOCTH, y4acTUsi paOOThl B TPYIIE, COOTBETCTBUS BBHIOPAHHBIX METOJIOB,
renenoaaranus, GOpMyIupOBaHUS MPOOJIEMbI W 3adadu pabOThI, padOTHI C HCTOYHUKAMHU
uH(pOpMaLIH U TIp.

HUrtoroBass omeHka 0O MPOEKTYy M HCCIEAOBAHUIO JOJDKHA CKIIAIBIBATHCS W3
CyMMBbI 0QJIJIOB 3a KaXK/IbIi ATamn paboTHI.

Hapamempbl OUECHUBAHUA I’lpO@KWlHO-MCC]Z@@O@Clme]ZbCK'MX pa60m

Bcero
[1]
Ne Conep:xanue Kpurepuu oneHuBanust GAILIOB
1 [Be1ibop Tembl 1 paboTa 00yJaroIerocs (0-10)
1.1 |AKTyaabHOCTb TEMBI 0 — He o003HaUCHA; 0-1
1 — o6ocHOBaHa
1.2 [[locraHoBKa 0 — He 0003HaUEHa; 0-1
MTPOOJIEMBI/THITOTE3bI 1 — rumoTe3a 4eTko 0003HaYeHa

69




$C)_LCI aAJIbHoadn })d\)\)“ld)l ll})\)l IJCHVUVICI i Xl/ll\/ll/lﬂ. 879 RJIAUUDI (\JCLSU bll\/!l _y})chnb)
1.3 [[enemnonaranue 0 — HE 0003HAYCHO WJIM IICJIb HE COOTBETCTBYET
TUIIOTE3E;
1 — menu 0003HAYEHBI, COOTBETCTBYIOT THUIIOTE3E;
2 — nenu 0003HAYEHbl, COOTBETCTBYIOT THUIIOTE3E,
3aJ]auyl MOCTABJIEHBI, COOTBETCTBYIOT LIEIH
1.4 Metoabl 0 — ner; 0-2
1 — Ha3BaHO, HO HET MOJIPOOHOTO OMUCAHMUS;
2 — onKcaHo MOJIPOOHO, ETAIBHO
1.5 |Bsinonnenue paboThI. 0 — Her; 0-2
PesynbTarel. BeiBoae! 1 — pe3ynbTaThl IpUBENIEHBI, HO HE MOKa3aHO, KaK
HOJTY4EHBI;
2 — OomucaHO, KaK BBINOJHEHa paboTa, YETKO
BBIJICJICHBI PE3YJIbTATHI, C/IETaHbl BEIBOIBI
1.6 (Cunomncuc 1 — caMOCTOSTENBHOCTS; 1 0-2
— YETKOCTb CTPYKTYPBI
2 [Bammra (0-10)
2.1 |I'pamoTHOCTE I — TIpaMOTHOCTB M  CTPYKTYpUPOBaHHOCTb 0-5
CTKOCTB BBICTYIUICHUS;
BBICTYIUICHUA 2 — IOCJIEI0BATEIbHOCTD, YSTKOCTD;
3 — coaepKaTeIbHOCTb, BCE OCHOBHOE H3JI0KEHO,
CYTbh paOOTBHI YETKO BbIIE€TICHA
2.2 |Acnonbp3oBaHue 0 — He UCTIONB30BAINCE; 0-2
[IPE3CHTALH, 1 — Obun, HO OOy4YaroIMICS HE HCHOJIB30BAN WIH
ACMOHCTpANH UCIIONB30Bajl HEYMETIO;
2 — TIpaMOTHOE M YMECTHOE MHCIIOJb30BaHUE;
Npe3eHTallMd W/WIN  JAEMOHCTPALlUUM  TPAMOTHBIE,
HarJIsJHbIe
2.3 (OTBeTHI Ha BOIPOCHI 0 — He cMOT OTBETUTh HU Ha OJIMH BOIIPOC IO TEME 0-2
padoTHI;
1 — oTBeTHI HEYBEpEHHBIE, CO/EPKAT OIIMOKH, HO B
LIEJIOM yJIOBJIETBOPUTEIIHHO;
2 — OoTBETHI Ha 2—3 BOIpOCA IO TEME IIPABUIIBHEIE,
YBEpEHHBIE
2.4 |Camoopranuzanus 0 — HAPYILCH PErTIAMEHT; 0-1
1 — pernameHT cobmoaancs
Kpurepun TUISL nepeBoja  o0mien CyMMBl  HAYUCJICHHBIX

OaJIJIOB B OTMETKY 10 MATUOANIBHOM IIKaJe:
OTMeTKa «5» CTaBUTCS MpH YCIOBUHU, eciau oOydvarouuiics Habpan ot 85 mo 100% ot
00111er0 Ynciia 0ajios;
OTMeTKAa «4» CTaBUTCS NpPU YCIOBUHU, €CiIU oOydaromuiicss HaOpan ot 65 mo 84% ot
o0111ero yncia 0ajios;
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OTMETKA «3» CTaBUTCA HpI/P YCJIIOBHH, CCHI;I o@yqa IMUUCA HaAOpall OT %]6 l{g gh]a}:) oT
00111eT0 YKnciia 0alioB;

O0TMeTKAa «2» CTaBUTCA IMPH YCIOBHH, e€CiH oOyuaromuiics Hadpan menee 50% ot obiiero
grcna 6aios.

Kpurepun ¥ HOpMBbI OLEHMBAHUSI TMPeJIMETHBIX pe3yJbTATOB
o0yuyaromuxcst ¢ OB3 nmo yuedOHomy npeamery «XuMHs»

OuneHka yCTHOIO OTBeTa

OtmeTka «5» CTaBUTCS, €CIM JaH MOJHBIA M TPaBWIbHBI OTBET HAa OCHOBAaHHUU
U3YUYEHHBIX TEOPUIA;

MaTepuall U3JI0KEH B ONPEACICHHON JIOTUYECKON MOCIEA0BATENbHOCTH, JIUTEPATYPHBIM
SI3bIKOM;, OTBET CAMOCTOSITEJIbHBIM.

OtmeTka «4» CTaBUTCS, €CIM JaH MOJHBIA M MPAaBUIbHBIA OTBET HA OCHOBAaHHUU
W3YYEHHBIX TEOPHUH;

Marepuag M3JI0KEH B  OMNPEJEICHHOM TOCJIENOBATEIIbHOCTH;  JIOMYIIEHBI  2-3
HECYIIECTBEHHBIE OLIMOKH, HUCIPABICHHbIE MO TPEOOBAHUIO YUYUTENS, MU JaH HEMOIHBIN U
HEUYETKUI OTBET.

OtMmeTka «3» CTaBUTCS, €CIU JIaH MOJHBIN OTBET, HO MPU ATOM JOMYIIIEHA CYIIECTBEHHAs
oImKOKa UM OTBET HETOIHBIN, MOCTPOEH HECBSI3HO.

OTMmeTka «2» CTaBUTCS, €CIUM OTBET OOHAPY>KHWBAET HEMOHUMAHUE OCHOBHOIO
coJiepKaHusl yueOHOTO MaTepuiia; JIOMYIIEHbI CyIlIECTBEHHbIE OITMOKH, KOTOPBIE yUaluicscs
HE MOXET HWCOPABUTh IPU HABOASAIIMX BONPOCAX YUYUTENS, CTABUTCS, €CIU YYEHUK
oOHapy’KMBaeT MOJTHOE He3HAHUE WJIM HETIOHUMaHNEe MaTepHaia.

OuneHka yMeHHil peliathb 3a1a4u

OtMmeTka «5»: B JIOTUYECKOM PACCYXKJICHUU M PEIICHWH HET OIMOOK; 3ajada pernicHa

palMoHaIBLHBIM CIIOCOOOM.

OtMeTka «4»: B JOTMUECKOM PACCyXJCHUU W PEUICHUU HET CYIIECTBEHHBIX OIIHOOK,
Opyu 3TOM 3ajava pelieHa, HO HEPAIMOHAIBHBIM CHOCOOOM; JOMYIIEHO He 0oJjiee JBYX
HECYIIECTBEHHBIX OLIMOOK.

OtMeTKa «3»: B JJOTUUECKOM PACCYk ICHUU HET CYIIECTBEHHBIX OIIMOOK; JOMYCKAETCs
CyIIECTBEHHAs OIMOKa BMAaTEMaTHYECKUX pacueTax.

OTMeTKa «2»: WUMEIOTCA CYIIECTBEHHBIE OIMMOKM B JIOTHYECKOM PACCYXICHUU M
pelieHnH, 3aa4a He pellieHa.

OueHka IKCNePUMEHTAJIbHBIX YMeHH (B mpouecce BbIMOJHEHUS MPAKTHYECKUX
padoT M0 MHCTPYKIIUM)

OtMeTKka «5»: paboTa BBHINIOJIHEHA ITOJTHOCTBIO; CACIAHBI IPaBUJIbHBIC HAOIIOACHUS H
BBIBOJIBI;

SKCIEPUMEHT OCYLIECTBIIEH MO IUJIaHy, C YYE€TOM TEXHUKU O€30MacHOCTH U TPaBUI
paboThI C BellecTBaMU U NpUOOpamu;

MPOSIBJIEHBI OPraHU3aIllMOHHO-TPYJOBBIE YMEHHS (MOJIEPKUBACTCS YHUCTOTa pabouero
MecCTa, MOPSI0K Ha CTOJIE, IKOHOMHO MCIOJIb3Y-I0TCSI PEAKTUBBI).

OtMeTka «4»: paboTa BBIMOJHEHA, ClIeJIaHbl MIPaBUJIbHBIE HAOIIOJICHUS] U BBIBOJBI, HO
AKCIIEPUMEHT BBITIOJIHEH HETOJHOMIN HAOJIOAAI0TCS HECYIIECTBEHHBIE OIIMOKH B paboTe C
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BCIICCTBAMHU U HpI/I60paMI/I.

Otmetka «3»: paboTa BBIMIOJIHEHA MPABUILHO HE MEHEE YeM HaIlOJIOBHHY; JOMYyIIEHA
CYIIIECTBEHHAs! OIMMOKA (B XOJEIKCIIEPUMEHTA, B 00BSICHEHUH, B 0opmiieHun pabotsl, o Th
npu padoTe ¢ BemeCTBaMU U NPpUOOpaMu), KOTOPYIO YHAIIUKCS HUCIIPABISET IO TPEOOBAHUIO
YUUTEISL.

OTtmeTka «2»: JOMyIIEHbl JBE WM OoJee CyHIeCTBEHHbIE OIUOKA (B XOA€
SKCIIEPUMEHTa, B 00BsICHEHHH, B odopmieHnH padboTsl, o Th mpu pabote ¢ BemecTBamu u
npuOopamu), KOTOpbIE yYallMiiCsl HE MOXKET HMCIpPaBHUThb, padOTa HE BBINOJHEHA, MOJIHOE
OTCYTCTBHE IKCIIEPUMEHTAILHBIX YMEHUH.

OuneHka yMeHHil peliaTh IKCNEPUMEHTAJIbHbIE 321241

[Tpu oLieHKE 3TOr0 YMEHUS CIAEAYET YUUTHIBATh HAOIIOJCHUS YUUTENS U IPEAbABIISIEMbIC
y4YalMMCs Pe3yIbTaThl BHITTOJIHEHUSI OIBITOB.

OtMmeTrka «5»: TJIaH pelieHHsl 3aJadyd COCTaBJeH MPaBUIIBLHO, OCYIIECTBICH MOJI00p
XUMHUYECKUX PEaKTUBOB U 000pY0BaHUS, TaHO TOJIHOE OOBSICHEHUE U CICIIaHbl BHIBOJIBI.

OtmMmeTKa «4»: TIaH perieHus: COCTABJICH MPABUILHO, OCYIIECTBICH MOI00p XUMUYECKUX
pPEaKTUBOB W OO0OpPYJIOBaHMSI,IOMYIIEHO HE OoJiee ABYX HECYIIECTBEHHBIX OIHUOOK (B
00BSCHEHUH U BBHIBOJIAX).

OtmeTKa «3»: IIaH PeleHUs] COCTaBJIeH MPaBUIBHO, OCYIIECTBIEH MO00P XUMUYECKUX
pPEaKTHUBOB M 000PYOBaHUS, AOIMYIIIEHA CYIIECTBEHHAs OIIMOKA B 0OBSICHEHUH U BHIBOAAX.

OtMeTka «2»: nomyiieHbl JABe U Oojee omuOku (B IUIaHE peEIIeHUs, B MoAOOpe
XUMUYECKUX PEaKTUBOB MOOOPYOBaHUSI, B OOBSICHEHUH U BBIBOJIAX), YICHUK OOHAPY>KUBAET
N0JIHO€ HE3HAHWE U HEMMOHMMaHUE y4eOHOro MaTepuara.

O1eHKa 32 MUCBMEHHYI0 KOHTPOJIbHYIO padoTy

[Ipu omneHuBaHMM OTBETAa Yy4Yallerocss HEOOXOAMMO YHUTHIBATH Ka4eCTBO
BBITIOJTHEHHUS PA0OTHI 1O 3a/IaHUSIM.

OneHka «5» CTaBUTCS, €CIIM YYEHUK BBIMOITHWI PabOTy MONHOCTHIO U TPABUIBHO,
BO3MO>KHA OJIHA HECYIIECTBEHHAsI OIIMOKA.

OneHka «4» CTaBUTCS, €CIU YYCHHK BBIMOJHWI PabOTy MOJHOCTHIO, HO JOMYCTHI B
HEH OJIHy OLIMOKY WJIH JIBa- TPU HEJOUETA.

Omnenka «3» CTaBUTCS, €CITM YUYEHUK MPABUIHHO BBITTOJHUI HE MEHEE ITOJIOBUHBI Pa0OThHI
WIM JIONYyCTWJI He Oojiee ABYX IpyObIX OIIMOOK, WiM He Oosiee OAHOW rpy0oil M OoJHOM
Herpyooi omMOKA M OJHOrO HEJOoYeTa, WM He Oojee NBYX- TpeX HerpyObIX OLIMOOK, WU
OJIHOM Herpy0oi omMOKH U TpeX HE0YETOB, WIN NPU OTCYTCTBUM OLIMOOK, HO IPU HAJTUYUU
YEThIPEX-MATH HEAOUYETOB.

Onenka «2» craBUTCS, €clid pabdoTa BBIIOJIHEHA MEHbIIE, YEM HAIlOJIOBUHY WIH
COJIEP’KUT CYIIECTBEHHbIE OIIMOKHM, MOKa3aBLINE, YTO YYEHUK HE BIAJEET 00sS3aTelbHBIMU
YMEHMSIMU 110 IaHHOM TeMe B IIOJTHOW Mepe, padoTa He BBINOIHEHA.
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