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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWM K pe3yJabTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeIbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpoduis W HANpaBIEHHOCTU AajbHEHIero
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/IOH, MpaBujiaMu paboThl B JIabOpaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YYCHHE CBOMCTB KHUCJIOPOJa, HAOIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aWUMOJECHMCTBUE BOABI C METAJIIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIu. CocraBiieHue ypaBHEHHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYyYeHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3n4IecKue U XMMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OeJKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cuctemMe XuMHUYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwie céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYUHbIE METOJbl
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XMUMHUYECKUX PEAKIINM;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 10 (dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMHs — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BerecrBa 1 xumMuueckue 15 1 0 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 0 0 bubmnoreka IIOK
' 00 okcHmax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 0 1
U CONSIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBaHHUAX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK

https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 0 Bbu6mmotreka LJOK
' OCHOBHBIX pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
OO0m1as XxapakTeprucTUKa XUMHYECKUX bubmuoreka [JOK
2.1 4 0 1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

MYHULIUNANIbHOE O6PA3OBAHME roPO/] APMABUP

MYHUUMNNANBHOE BIOAXKETHOE OBLLEOBPA3OBATE/IbHOE YYPEXAEHNE

CPEAHAA OBLWLEOBPA3OBATE/IbHAA LUKOJIA Ne 12

COIrNMACOBAHO
3amecTutens gmpektopa no YBP

MBOY-COLLNe12
lepaweHKo E.C.

KAJIEHJAPHO-TEMATHYECKOE
ININTAHUPOBAHHUE
1o XUMHUH

Knacc: 8 «A», 8 «b», 8 «B».
Yuyuntenb: MnatoHoBa [annHa AHaTO/IbEBHA
Konnyectso 4acos: Bcero - 68 yacoB; BHeaenw - 2 4aca;

[MnaHWMpoBaHME COCTaBAEHO Ha OCHOBE paboyeit Nporpammbl

MNnatoHoso .A. N0 XMMUN YTBEPKAEHHON pewleHuem negarornyeckoro coseta (nportokon Nel ot 30 asrycta 2020r.)




YuyebHuK: I.E.Pyasutuc, d¢.r.denbamaH. Xumus, 8 knacc. M.: «MpoceeweHme», 2017r. ¢ 3N

Kaﬂeuoapno—memamuquKoe njianupoeanue.

KAJIEHAAPHO - TEMATHYECKOE INTAHUPOBAHUE YPOKOB XUMHU B 8 KJIACCE

(2 YACA B HEJIEJIIO).
Ne Ne Yya JaTta ypoka
i‘;o Zﬂ IIpeameTHBIC MeTanpeamMeTHble JInyHOCTHBIEC XumMuyg Mo
1o a Tema ypoka s gomaBaTenbﬂb;a;’YI[, Meoua- IKCIEpUME | piamHy -
npex | mo eryJsiTUBHbIC I, pecypei HT 8 «Ax 0
- Te KommyHukaTuBHble daxry
VYL «b»
MeT | Me «B»
y
Paznen 1. OcHOBHBIC NOHATHA XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NpeAcTaBjeHnii) (65 yac + 3 yaca pe3epBHOI0 BpeMeHHN).
1. 1. [Ipenmer  xumuu. Jlatb  moHATHE O K. yyl[ 1.MoTuBauus IIpesenTauuun
XuMuUsl Kak 4YacTh npeaMeTe  XUMUU. 1P HAay4YECHUS IPEIMETY «IIpaBuna Th
€CTECTBO3HAHUSI. Cdopmupoath -Fa3pemeHnc XUMUS B KaOWHETE
BemectBa u  ux NepPBOHAYaJIbHbIE KOH(bJH/IKTa 2.Pa3BuBaTh 4yBCTBO XUMHUW»,
CBOMCTBA. NpEACTaBJICHUA: 2.ynpaBHeHHe TOpIOCTH 3a ((I/ICTOpI/Iﬂ
a) O BemlecTBe, a T — poccuiickyto pa3BuTHA
TaKke O MPOCTBIX U A XIUMHAYECKYIO HAyKy XUMUW,
CIIO’KHBIX napTHepa 3.HpascTBeHHO- «Xumus u
§1Bomp. | pepecrrax: LYV ITHYECKOE MOBCE/JHEBHAS
1-4 ctp. 6- - ’
. p 0) HauaTh | | Hopmuposanue OIICHMBAHHUE JKU3Hb 01.09
7, Bomp. 5 | dopmupoBath TT03HABATETBHOMN TCITH YEJIOBEKaY.
— MACBM. | yMCHHC CHMBOJIBI XUMHYIECKUX
XapakTepHu30BaTh SJIEMEHTOR
BCIICCTBA, Xummaeckue GopMyITbl
HCTIONB3Y St M| Tepmumpr
E)TOFO UX | Amanus u cuHTe3
M3NYECKUE
y P.YV/I.
cBoiicTBa.
1.Ilenemonaranue u
IUIaHUPOBAHHE.
2. 2. MeTtoabl MO3HAHMS CdopmupoBath K. yyﬂ 1.MotuBanus
B xuvun: | §2, ¢tpll | nmeppomauanbHbre 1 PazpeleHue Hay4YEeHMs IIPEIAMETY
HaOo/IeHHE, Bonp.1,2 + | mpexncrasnenus: o : p XUMHUSI 05.09
9KCIIEPUMEHT, TECTOBBLIE METOIax KOH(I)J'II/IKTa 2.Pa3BuBaTh 4yBCTBO '
H3MepeHne 3aMaHus HaOJrOIeHNE U Z.anaBneHHe TOPJIOCTH 3a
IKCIIEPUMEHT POCCHIICKYIO




MOBE/ICHUEM
napTHepa
ILYV].

1.®opmupoBanue
[O3HABATEIbHON IIeITH
AHanus U cUHTE3

XMMHYECKYIO HayKy
3.HpaBcTBEeHHO-
9THYECKOE
OLICHMBaHHE

P.VYV]IL
1.Llenenonaranve u
IUTAaHUPOBAHUE.
IIpaktudeckas §3 Ilo3HakomuTh yu-cst Kyyﬂ 1.®opmupoBanue
pa6o“Ta Nel. ¢ 1a00paTOpHBIM 1. Mnannposarue HHTEpeca K HOBOMY
Mpuémol 00opyI0BaHHEM, MPAKTHYECKOH PAGOTEI 1O TIpeIMETYy.
6e3onacHoit HpuEMaMu npeaMery
pabortbl c 0bpaIIeHHs ¢ HIM. 2.VrpaBieHye MoBeIeHAEM
o6opyaoBaHvem u Pacemorpers HapTHepa.
BelwecTtsamm. gpaBI/IHa TEXHAKH LYV II/P Nel 08.09
CrpoeHnue C30TACHOCTH B 1.®opmupoBanue -
naameHu. KabuHeTe XHMHUN MO3HaBaTENbHOI HeH
Tepmunbl
AHanum3 U CHHTE3
P.YV/.
1.Ilenenonaranue u
IUIAaHUPOBAHUE.
UYucThle BelecTBa §4, Hcnone3oBanue 1 | K.YV dopmupoBanue IIpe3enTanus Jem.:
u cmecr. CrocoObl Bomp.1-5, MTO3HAHUSA DopMupoBaHUE YMEHUS HWHTEpeca K HOBOMY «Ywucteie CriocoOsr
pasaeneHus crp.17 OKpY’KaloIero Mupa | paboTaTh B Mapax, OTBEUaTh TIpeMETY BEIECTBA U OYHCTKH
cmeceit Pa3IHYHBIX METOJOB | Ha BOIPOCHI yUHTEI, CMeCH». BEII[ECTB:
(HabmoeHme, YMEHHUE UCTIONB30BaTh Caiimur: KpHUCTAIUIHA3a
H3MEpEHHeE, OIIbIT, XUMUYECKUN A3BIK a) fcior.edu.ru | s,
DKCIIEPUMEHT, ILYV]I. 6) school JUCTHILIALA 12.09
MOJICTUPOBAHUE U dopMupoBaHUE YMEHUS collection. o, '
ap.) HaOJII0/1aTh, 1ETaTh BBIBOIBI edu.ru Xpomarorpa
TpH [IPOBEACHAH OIIBITOB, ¢bust.
yMeHus paboTaTh ¢ KHUTOH JI/O No2:
P.YV/. Paznenenne
1.1lenemonaranue u CMeCH.
TUTAaHUPOBAHUE.
[TpakTuueckas §5, ymp.5- Hcnonp30Banue KVYI[ dopmupoBaHue Caﬁr_nbl:
pabora N 2.1 6 crp.20 NPaKTHYECKHX DopMUpOBAHHE YMEHHs HHTEPEca K HOBOMY a) fcior.edu.ru
Ouuctka  3arpss- J1a00pATOPHBIX paGOTATh B MApaXx. peaMeTy 6_)Sch00|(:0||ec
HEHHO paboT, HECTIOKHBIX tion.edu.ru II/P. Ne2. 15.09

HOBapeHHOﬁ COJIn.

SKCHIEPUMEHTOB JJIsA
J0Ka3aTciibCTBa
BBIIBUT'ACMBIX

LYV

DopMupoBaHUE YMEHHUS
HaOJIIOaTh, 1ENIaTh BBIBOJIBI




MIPEOI0KEHHH;
oTucaHNe
pE3yNIBTaTOB 3THX
pabort

IIpU NIPOBEACHNH OIIBITOB.

P.YVIL

YMeHue XapakTepu30BaTh
CYI[HOCTb MOHSTHH YUCTHIC
BELIECTBA M CMECH U
CIIocO0BI pa3/ieNneHus cMecei

Dusnueckue u | §6, cTp. TTo3HAaKOMHTHCS C Kyyﬂ 1.MoTtuBamus IIpesenTanus J/O Nel:
XUMHYECKUE 24, Bomp. BOKHEHIITUMH XUM. 1. Paspeluennie KoHHMKTA HAYYCHUS MPEIMETY «®Dusnueckne | Paccmorpen
SIBJICHHSL. 1-3 + MTOHATUSMH: 2.VTIpaBicHHe TOBECHIEM XUMUS M XUMHUYECKHUE | W€ BEIISCTB
XuMHUEeCKHE TeCTOBBIE (uzugeckue u TapTHepa. 2.Pa3BuBaTh 4yBCTBO SIBJICHUS. c
peaxium. - XUMHYECKHE LYV ropnocjm 3a Pa3TUIHBIMA
MpusHaku SIBJICHUS, 1.dopmupoBanHe poccuiickyto (uzngecKuM
XUMUYECKMX XUMHUYECKas [103HABATENBHO LE/TH XHUMHAYECKYI0 HayKy it
peakuuit ] peakuus; Xumuueckue GopMyIIBI 3.HpagsctBeHHo- CBOMCTBaMH. 19.09
yCA0BMA YMEHUE OTINYaTh TepMHHEI 3THYECKOE J/O  Ne3:
BO3HUKHOBEHMA U XHMHUYECKUE P.VV]L OIIEHUBaHUE TIpumepst
TeyeHuna peakuuu OT 1.llenenonaranue u (bn3nqe“cmx
XMMUYECKMX dusmeckix IIAHUPOBAHHUE. ABJICHUH.
peaKuuit SIBJICHHIA J/O  Neq:
IIpumepst
XUMHYECKHUX
SIBJICHHH.
Mpaktuueckas §7, Bormp. dopmupoBaHue K_ny[_ dopmupoBanue y
pa6ora Ne3 1,3,5,8, 3HaHUH y4-Csl O 1. dopmyHpoBatue y4amuxcs yaeoHo-
an3HaKl4 cTp 28 + COCTaBe aToMa 1 COOCTBEHHOTO MHEHHS 1 IIO3HABATCJIBHOT O
npoTeKaHwus TEeCTOBBIE aTOMHOTO S7pa, TTOSHIHH; HWHTEpeca K HOBOMY
XMMNYECKUX sajaHus HMOHOB U MOJICKYJI. 2.VMeHHe yuHTHIBATS y4eOHOMY MaTepHary
peaKkumi pa3Hble MHCHUS M UHTEPECHI n CHOVC°63M pfiIHCHI/I}I
1 000CHOBLIBATH HOBOM MaCTHOU
COBCTBEHHYIO MO3HIIHIO. sanaqu.
ILYV.
1. Ucnonp30BaHme 3HAKOBO-
CHUMBOJIMYECKHUX CPEJCTB, B 22 09

TOM YHCIIE MOJIETICH U CXEM
JUTSL pelieHust 3a1a4.
P.YV .

1.YMeHHne caMOCTOSTEILHO
aJIeKBaTHO OLIEHUBATh
MPaBUIILHOCTD
BBITIOJIHEHHS IEACTBHS K
BHOCHTBH HEOOXOIMMBIE
KOPPEKTUBHI B

UCIIOJTHEHHUE KaK II0 X0y €ro
peaau3alim, Tak U B KOHIIE




JeUCTBUS.

8. 8. | Atombl, monekynbl | §8, cTp. YMenue K_yyﬂ_ 1.MotuBanus

U UOHbI. 32, Bomp. XapaKTepH30BaTh 1.Paspermenue kondmKTa HayYeHUs IPEIMETY
1,3+ KPUCTAJJTHYCCKUE 2.Vipasrenne xumus. 2.Pa3BuBath
TECTOBBIC PEIIeTKH. ITOBE/ICHHEM TTAPTHEPA. HyBCTBO FOPZIOCTH 32
3a1aHAs Hyyﬂ POCCHUUCKYIO.

1.dopmupoBarue XUMHYECKYIO HAyKY
MT03HABATEIHHOM IICITH. 3.Hpasctsento-
CHMBOJIBI XUMHYECKUX STHICCKOC
SIEMEHTOB. OIICHUBAHHE.
Xummueckue (GopmMyIst

TepMuHBL. 26.09
P.YVI.

1.CamocTosTETEHO

aJIeKBATHO OI[CHUBATH

MPaBUIBHOCTD

BBITIOJIHCHHS ICHCTBHSA U

BHOCHUTH HEOOXOJMMEIE

KOPPEKTHBEI B

HCIOJTHEHHE KaK TI0 X0y €ro

peanusaluu, TaK ¥ B KOHIIE

JIEACTBHSL.

9. 9. | Beuwecrsa §9,10 VmeHue K.VVI. 1.Motusanus IpesenTanus
MonekynapHorou | pomp.1,3 + | XapaKTepH3oBaTh 1. ApryMeHTHPOBAT CBOIO HAy4YeHHs TPEIMETY «IIpocteie 1
HEMONEKYNAPHOTO | TecThl CcTp. | BAKHEHIINE TO3UIMIO ¥ KOOPAMHUpOBaTh | AAMHA CIIOAKHbIC
CTpoeHus. 36 XMMHYECKHE €€ C TIO3HIMAMH IAPTHEPOB B 2.Pa3BUBaTh YYBCTBO | BEILECTBA»

KpucTtanamueckme TOHATHLXUMUICCKH | oorpyrpdecTBe U ropAocTy sa .

PeLeTkM. M SIICMEHT, BhIpaboTKe 0611ero pemienus | POCCHACKYIO dem.:

Kknaccuduranus B COBMECTHO JeSITeIpHOCTH, | NAMUIECKYIO HAYKY Osnaxomnen
BellecTB (Ha LYV 3.HpasctBeHHoO- ue Y
TPOCTBIC M CIIOKHBIE | | vy ienme OPHEHTHPOBATHCS 3TUYECKOE oOpasuamu 29.09
BeIIeCTE). Ha pa3HOOOpasHe CIoco6oB OLCHUBAHNE TIPOCTBIX 1
peleH s 3a1a9 CHIOKHBIX
2.YcraHaBIMBaTh NIPUYUHHO- BOIIECTS.
CIIE/ICTBEHHBIE CBSI3H.
P.YV/I.
1.Ilenemonaranue u
IIAHUPOBAHHE.

10. | 10. | NpocTbie n §11,12 YMenue K.VVI. 1.MoTuBarmst Tabmmia
CIOMKHbIE somp. 1,3 XapaKTepu3oBaTh 1. Paspemenue komdmKTa HayUYEHHUs TIPEAMETY Memnzeneesa,

BellecTsa. + TecThI BaKHCHIINC 2.VupasieHue noBeJeHuEM XUMHAA KapTO4KH C 03.10

XMMMUYECKMI ctp.41 XHUMITICCKHC napTHepa 2.HpapcTBeHHO- Ha3BaHUSAMH H .

TOHSTHS: LYY/l ITHYECKOE CHMBOJIAMH
3/1IeMEHT. XUMHUYECKHUN ° ‘ OILICHHUBaHUE. 3JIEMEHTOB,

1.®opmupoBanue




3JIEMEHT, MO3HABaTENbHOI IeH: cepa, MeJib,
OTHOCHTETbHAS CUMBOJIBI XMMHUYECKUX KeTe30.
aTOMHasl Macca. 3JIEMEHTOB;
XUMHYECKHE POPMYIIbI;
TEPMHUHBI.
P.VV]I.
1.Llenenonaranve u
TUIAHUPOBaHHE
11. | 11. | Asbik xumum. §13, Bomp. | Ymenue K. VY. 1.MoTtuBanus
3HaKU XMMUYECKUX 2’ CTp.46 XapaKTCpU30BaTh 1.Pa3pemeHHe KOH(I)HI/IKTa HAy4YCHUA IIPCAMETY
3/1€MeHTOB. OCHOBHBIE 3aKOHEI 2.VIpaBiieHHe OBEICHHEM XUMUS
OTHOCUTENbHAA XUMHUH: 3aKOH napTHepa 2.Pa3BuBaTH 4yBCTBO
aTOMHas Macca. MOCTOSIHCTBA LYV ropaocTH 3a
COCTaBa BEIIECTB. poccuiickyro
l'q)OpMHPOBaHI:Ie XHMHUECKYIO HayKy
MO3HaBaTENEHOI 1eH 3.HpascTBeHHo- 06.10
CHUMBOIIBI XHUMHYECKUX STHUECKOE
OJICMCHTOB OlLIEHUBaHHE
Xummaeckue GopMyIisl
Tepmunsl
P.YV.
1.Ilenenonaranue u
IUTAaHUPOBaHHE
12. | 12. | 3akoH noctosHcTea | §14, Bomp. | Ymenue K.YV 1.MotuBanus
coCTaBa BeLLecTs. 2,34, cTp. | XapakTepusoBaTh 1.Pa3pemenne koH(IIKTa Hay4eHHUS IPEAMETY
49 MOHATHS 00 2.Y1paBieHre MMOBECHAEM XUMHS
OTHOCHUTEIHHOMN napTHepa 2.HpaBcTBeHHO-
aTOMHOI U ILYVY. 9TUYECKOE
MOJIEKYJIIPHON 1.®opmupoBanue OLICHUBAaHHUE.
Maccax. YMeHue MO3HABATENHHOM 11eJTH 10.10
paccuuThIBaTh CHMBOJIBI XUMHUYECKUX
OTHOCHTEIBHYIO SIIEMEHTOB
MOJIEKYIISPHYTO Xumnaeckne HopMyIIbI
Mmaccy. P.YV]I.
1.Ilememonaranue u
TUTAaHUPOBAHHE
13. | 13. | OtHocuTenbHan §15, Bonp. | Ymenue Boruucaats: | KYVY/IL 1.MoTuBanus IIpesenTanus
MONeKynapHas 2,4+ MAacCCOBYIO JIOJIIO 1.Pa3penienne koH}IMKTAa Hay4YeHUsI PEIMETY «MaccoBast
macca. TECTHI, XAMHYECKOIO 2.Y1paBieHHe MoBeIeHUEM XUMUS JIOJISL XUM.
Xummyeckune c1p.53-54 3JIeMeHTa Mo napTHepa 2.HpascrBenHo- JJIeMEeHTa B
dopmysbl. tdopmyme LYV, 9THUYECKOE BEIIECTBE» 13.10
MHAEKCbI. COEIMHEHUS 1 .(DOpMI/IpOBaHI:Ie OIICHUBaHUE ’
KauecTBeHHbIN 1 Omnpenenenne MO3HABaTENbHOI [eH

KO/IMYECTBEHHbIN
COCTaB BeLecTea.

aJIeKBaTHBIX
Croco00B peleHHs
yueOHOI 3a7a4u Ha

CHMBOJIBI XUMHYECKUX
JJIEMEHTOB
Xumuueckue GopMyIIbl




BblumcnexHune

OCHOBEC 3aIaHHBIX

TepMuHsl

OTHOCUTENIbHOM aITOpPUTMOB P.YV/I.
MOIEKYNAPHOM 1.Llenenonaranve u
MacCbl BeLLecTBa [JTaHUPOBAHUE

no ero gopmyne.

14. | 14. | Maccosas gonn §16, Bomp. | Ymenue KVYVI. 1.MotuBanus IIpezenTanust
XMMMWYECKOro 34+ OIpeNIeIIATh 1.Pa3pemnienne KOHPIUKTA HAy4eHUs IPEIMETY «CocraBneHue
3/eMeHTa B TECTHI, BaJICHTHOCTH U 2.VrpaBneHue NoBeJCHUEM XUMHUS dopmyn o
coeauMHEHNN. ctp. 48 3HaUCHUE HmapTHepa. 2.Pa3BuBaTh 4yBCTBO BaJICHTHOCTH
BbluncneHmne BaJICHTHOCTHU ILYVA. TOpAOCTH 3a XUMHUYECKUX
MaccoBoit 4o HEKOTOPBIX YMeHne onpeneiirh poccuiickyro JJIEMEHTOB»
SNemMeHTa B XUMHYECKIX aJIeKBaTHEIE CIIOCOOBI XHMHYECKYIO HayKy
XUMAYECKOM 3JIEMEHTOB; pemenus yueOHoit 3aqaun Ha | 3.HpaBcTBeHHO- 17.10

Ha3bIBaTh OMHAPHBIC | OCHOBE 3aIaHHBIX 3TUYECKOe
coefiMHeHUN.
COeIUHEHHSI. AJITOPUTMOB. OLICHUBAHHE
YctaHoBNeHMne P.YVIL
npocrenuien 1.Llenenonaranue u
bopmynbi IUTAaHUPOBaHHE
Bell,ecTsa no
MaccoBbIM J,0NAM
3/1EMEHTOB.

15. | 15. | BaneHTHOCTb §17, Bomp. | Ymenue cocrapuats | KYVY]IL YMmenue BoicTpauBath | IIpeseHranus
XMMUYECKMUX 2,57, (hopMyIbI OMHAPHBIX | YMeHHe caMOCTOSTEIbHO coOCTBEHHOE «CocraBneHue
3/1EMEHTOB. c1p.60 coe;[nHern?I o OpTraHu3OBLIBATE yuaebHOE LETIOCTHOE ¢dopmyn o
Onpegenexue W3BECTHOM B3aMMOJICHCTBHUE B IPyIITIE. MHPOBO33pEHHUE: BaJICHTHOCTH
BaNEHTHOCTM BaJICHTHOCTHU ILYVY. 0CO3HaBaTh XUMHUYECKUX
31eMeHTOB Mo 3JIEMEHTOB. YMenne npeoOpa3oBIBaTH MOTPeOHOCTH U JJIEMEHTOB» 20.10
bopmyne I/IH(bOpMaLII/I}OU U3 OJIHOTO TOTOBHOCTBK
BMHapHDIX BUJIa B IpyTOH. caM000pa30BaHUIO.

o P.YVA.
COeAMHEHU.
YMeHue cocTaBisATh IUIaH
peLIeH s TPOOIEMBI.

16. 16. | CoctasneHune §18, Vmenne K.YVY/I. VYmenne Ipe3enranust
XMMMUYECKUX Bomp.2,3, XapaKTepu30BaTh 1. YMenue GpopMyIupoBaTh chopMHPOBATh y «ATOMHO-
Gopmyn BUHapHbIX | CTP.62 OCHOBHBIE cOOCTBEHHOE MHEHHUE U yyanmxcst yaeOHo- MOJIEKYJIIpHOE
coeapHEHMI no MOJIOKEHWSI aTOMHO- | TTO3HIIHIO; N03HABATENbHBIH yUCHHE»
Ba/IeHTHOCTMU. MOJIEKYJISIPHOT'O 2.YMmenue Y4YHUTHIBATH HUHTEPEC K HOBOMY

yue€Hus, NOHUMATh Pa3sHbIC MHCHUA U UHTCPECHI yqGGHOMy Marepuairy
€ro 3HaYCHHUE 1 000CHOBBIBATD 1 crioco0am perreHus 24.10

COOCTBEHHYIO MTO3UIIHIO.
ILYVYA.

1. YMenue ucmoian3oBaTh
3HAKOBO-CHMBOJINYECKUE
CpeICTBa, B TOM YHCIIEe
MOJIETH U CXEMBI JIsI

HOBO YaCTHOM
3a7a4n




peleHus 3a1a4;

P.YV]I.

1.YMenue caMoCTosATEIBHO
aJIcKBaTHO OIICHUBATh
MPaBUILHOCTD
BBIIIOJIHEHHS IEACTBHS K
BHOCHUTE HEOOXOIMMBIE
KOPPEKTUBHI B

HCTIOJIHEHHUE KaK MO X0y €ro
peanu3anum, Tak U B KOHIIE
JICHUCTBUSL.

17. | 17. | AtomHo — §19, Bomp. Vaerie K.YV Pa3BuBath 4yBCTBO
MOIeKyfApHOe 1,4+ YMeHne caMoCTOSATETbHO TOPJOCTH 32
XapaKTepH30BaTh o
yyeHue. TECTHI, OCﬁOBHBI:I)e SAKOHAL OpTaHN30BBIBAThH yueOHOE poccuiickyro
KU3Hb U 65 B3aHMOJICHCTBUE B IPyIIIIE. XUMHYECKYIO HayKy
CTp. XUMUU: LYVl
peatenbHocTb M.B. COXpaHeHHs Macchl : -
VMeHnue npeo6pa3oBEIBaTh 27.10
JlomoHocosa. BEIIECTB;
> HHQOPMAIHIO 3 OJHOTO
MTOHHMATbETO o
BHUJIa B IpyTOH.
CYIIHOCTb H
Yy P.VY]I.
3HaUCHUE
‘YMeHue cocTaBIATh IU1aH
peLIeHHs IPOOIEMBL.

18. 18. | 3akoH coxpaHenuna | §20, Bomp. | YMEHHE COCTABIATH K.YV/I. 1. YMmenue IIpesenTanus Hem.:
Macchl BeLecTs. 3,4,6, YPaBHECHHUS XUM. 1. Ymenne: opueHtupoBatbca Ha | «CocraBneHue | ONBITHI,
Xummnyeckune ctp. 67-68 PpeaKIuii. * CTPOUTH NOHATHBIE IS TIOHNMaHNE MPUIUH ypaBHeHHIt TIOATBEPKIA
ypaBHeHus. MmapTHepa BHICKA3bIBaHM, ycrexa B yaeOHoit XUMHYECKUX OIINe 3aKOH
KoadduumeHTbI YYUTHIBAIOIIHE, YTO TAPTHEP | AEATENFHOCTH PpeaxIih» COXPaHEHUS

3HAET U BHJUT, a YTO HET; Macchl

* 3a1aBaTh BONIPOCHI; BEI[ECTB.

* KOHTPOJIMPOBATh AECHCTBUSA JI/O NeS:

rapTHepa. Peakuuu,

LYV WJUTIOCTPUPY

YMmenue: 1o1ue

* OCYIIECTBIISITH AHAITH3 OCHOBHEIE 07.11

00BEKTOB C BEIJETICHHEM TIPU3HAKA '
TIECTBEHHBIX U XapaKTepHbI

CyIIecTBe apaxTe

HECYIIECTBEHHBIX X peakruii.

IPH3HAKOB;

* OCYILECTBIIATH CHHTE3 KaK
COCTaBJICHHE IIEJIOTO U3
qacTeit.

P.YV/I.

Ymenuns:

1.0cyn1ecTBIATh HTOTOBBIN
¥ NTOIIAroBbIH KOHTPOJIb 110
pe3yJIbTaTy;




2. AZeKBaTHO BOCTIPUHHMATh
OLIEHKY yUYHTEls;

3. Paznuyats crioco0 u
pe3yJbTaT ASHCTBUS

19. | 19. | Knaccuoukauma §21, Bomp. | ymeHue KVYV/. 1. YMmenue IIpe3enTanus JI/O Ne6:
XUMUYECKUX 2,3, c1p.71 onpedenamo YMeHne caMoCTOSATETHHO OpUCHTHPOBaThc Ha | «THITBI Paznoxenue
peaKLumii No uncny peareHThI W | OpraHM30BBIBATH yueOHOE MMOHUMAaHUE PHYHH XUMHICCKUX OCHOBHOTO
W cocTasy MPOAYKTHI pEaKLUUK; | B3aUMOAEHCTBHUE B TPYIIIE. ycrexa B yuaeOHoit PpeaKiuii» kapOoHaTa
MCXOAHBIX 1 paccTaBIsITh ILYVY]I. JeATeTbHOCTH men (I1).
NOYYEHHbIX K03 urreHTH! B Ymenue npeodpa3oBeIBaTH J/O Ne7: 10.11
BeLLeCTs. YPaBHEHHAIX I/IH(I)OpMaI.II/IIOv U3 O/IHOTO Peaxuust

peaknuii Ha OCHOBE BUJIa B IPYTOM. 3aMCIICHUS

3aKOHA COXPaHEHUS P.YV]I. Mequ

MAacChl BEIECTB YMeHue cocTaBIATh IUIaH JKEIE30M.
peleHUs TPOOIIEMBI.

20. 20 | Monb—eaunHuua §1-21 1.3axpennenne K.VV. 1. YMmenue
Ko/anyecTsa HOBTOP., 3HAHUHN U ‘YMeHue caMoCTOsTENILHO OpUEHTHPOBAThCA Ha
BellecTBa. yIp. 5, PACUETHBIX HABBIKOB | OPraHH30BbIBATH yuebHOe TIOHHMAHHE MPHHHH
MonsipHas macca. c1p.58, yu-csl. B3aHMO/ICHCTBUE B IPYIIIe ycrexa B yaeOHoit

yip.4,c1p 2.YMeHue pemiarb ILYVY. JIeSITeIbHOCTH
TUTIOBBIC IPHUMEPHI YmMeHnue:
60, ymp. 3, KOHTPOJIBHOU * OCYIIECTBIIATH aHAITU3
crp. 67 paboThI. 0OBEKTOB C BbIIEIEHHEM
CYIIECTBEHHBIX
HECYIIECTBEHHBIX
MPU3HAKOB;
* OCYILECTBIIATH CHHTE3 KaK 14.11
COCTaBJICHHUE LIEJIOTO U3
yacrei.
P.YVA.
Ymenus:
1.0cynu1ecTBIATh HTOTOBBIH
Y MOIATOBBIA KOHTPOIIb MO
pe3ynbTary;
2. AJIeKBaTHO BOCIIPHHHMATH
OLIEHKY yUYHTEIIs,
3. Pasnuyats croco® u
pe3yJbTaT IeHCTBHS

21. | 21. | BbluncneHus no VYMeHue oBageHus K.YV]I. YMeHHe OLIEHUTh CBOU
XUMUYECKUM HaBBIKAMH KOHTPOJIL | YMEHHE CaMOCTOSTEILHO yueOHbIE TOCTUKEHHUS
ypaBHEHUAM. U OIIEHKH CBOEH OpraHMU30BBIBATH yueOHOE

e TeIbHOCTH, JelicTBHe.

17.11
YMEHHE MpeBUICTD ILYVYA.
BO3MOXXHBIE YMeHue nmpeodpa3oBbIBaTh

IIOCJIEJICTBUS CBOUX
IENCTBUM

MHGOPMAIIUIO U3 OJTHOTO
BUJA B APYTOH.




P.YV]I.
‘VMeHne cocTaBIsATh IIaH
pelIeHuUs TPoOIeMbl

22. | 22. | BbluncneHusa no §22, Bomp. | Ymenue K.YV YMenue IIpesenTanus Hem.ITonyue
XUMUUYECKUM 1, 4,86, XapaKTepu30BaTh 1. YMenue GpopMyIUpoBaTh chopMHPOBATh y «Kucnopomy. HUE U
ypaBHEHUAM. crp. 75. KHCIIOPOJ KaK cOOCTBEHHOE MHEHHE U y4anmxcs y'{e6}ulo- cobupanne

XUMHICCKUI TTO3HIINIO; MMO3HABATEIbHBIN KHCIIOpoJia
JJIEMEHT U [POCTOE 2.YMeHHe yYUTHIBaTh HHTEpeC K HOBOMY METOJIOM
BEIECTBO; pa3Hble MHCHHS ¥ UHTEpeChl | ydeOHOMY MaTepHaiy BBITECHEHUSI
pacio3HaBaTh 1 000CHOBBIBAThH U crioco0aM pereHus BO3IyXa U
OTIBITHBIM ITyTEM COOCTBEHHYIO TIO3ULIHUIO. HOBOU YacTHOM BOJIBL.
KHCIIOPOJ TLYV/I. 3a7a9d
Co0Jr0/1eHIE HOPM 1. YMeHue ucnosnbp3oBathb
MOBEJICHUS B 3HAKOBO-CHMBOJIMUECKUE
OKpPY’KaIOIEH cpejie, | CpeiacTBa, B TOM YUCIIE 21.11
HPaBHII 310POBOTO MOJIENN U CXEMBI JUIS
obpasa Ku3HH pelieHus 3a1ad;

P.YV]I.

1.YMeHne caMoCcTOsSTEIbHO

a/IeKBaTHO OIICHUBATh

NPaBHIBHOCTH

BBIITOJTHCHUS ICHCTBUS U

BHOCHTH HEOOXOTUMBIE

KOPPEKTHUBHI B

HCIIOJIHEHUE KaK 10 X0y ero

peajM3alyu, TaK ¥ B KOHIE

23. | 23. | KoHTponbHas §23,24 Ymenne 00bsicauts | KLYV PazBuBaTh 4yBCTBO OmnopHas
pa6ota Nel no Bomp. 4, 6, | CYIIHOCTb YMeHHe caMOCTOSTENEHO TOPJOCTH 32 cxema
Teme: « 7, crp. 80 KpPYyTroBOpOTa OpraHH30BbIBATE yueOHOe poccuiickyio «[lonyuenune n
MepBoHavanbHbie KHCJIOpoJia B B3aHMOJICHICTBUE B IPyIIIIE. XHUMHYECKYIO HayKy XUMHUYECKUE
XMMUUECKME rpupoe, ILYV. CBOIiCTBa /O No8:
HOHATUAY. NpUMEHEHHe VYmenue npeoOpa3oBsIBaTH KHCIOPOIa» O3HAKOMICH

KHCIIOPO/Ia; yMETh PIHCbOpMaHI/IIO“ U3 OJIHOTO e ¢ 24.11
COCTaBISITh BHUJIA B IPyTOH. oBpastam

YpaBHEHUS P.YV]I. OKCHLIOB.
XHUMHUYECKUX VYMeH#e coCTaBsATh IUIaH

peakuuii, peleHus IpooIIeMBbl.

XapaKTEePU3YIOLUX

XUMHUYCCKUC

CBOMCTBA KUCIOPOJ

24. 24. | AHanus §25 Hcnonb3oBanne K.YV/I. dopmupoBaHue
KOHTPO/bHO MPAKTUYECKUX U DopMHUpOBaHHE YMEHHUSI HHTEpeca K HOBOMY
paboThl. 11a60paTOPHBIX paboTarh B mapax. peMeTy 28.11
Kucnopoga- paboT, HECIOKHBIX LYV, '
XUMMUYECKUE JKCIIEPUMEHTOB Ui | DopMHUpOBaHUE yMEHMUS

JI0Ka3aTCJIbCTBa

Ha0JII0/1aTh, JEJIATh BHIBOLI




3/1EMEHT U BBIJIBUTACMBIX MIPY IPOBEACHUH OIIBITOB.
npocroe IPETIOJIOKCHUN; P.YV]I.
BeLlecTBo. OIMhUCaHue VYMmeHue pacno3HaBaThb
HaxoxaeHue B Pe3yIBTATOB 3TUX OTIBITHBIM ITyTEM KHCIOPOJI,
npupoge. pabor OIKCHIBATh XUMHUECKUE
Monyuerme peaknuu, HabIoJaeMbIe B
KMCOPOAA 1 €ero X0JIe IKCTICPHMCHTA.
du3myeckme
CBOMCTBA.
25. | 25. | Xumwnyeckne §26, Borp. | Ymenue o6bsacauts | K.YV/L Pa3BuBaTH UyBCTBO
CBOWMCTBA 1 + TecTbl, | CYLWHOCTH ‘YMeHue caMoCTOSTENEHO TOpPAOCTH 3a
Kucnopoga. CTp. 87 AJUIOTPONIUU OpFaHI/I30]ibIBaTb yqe6ﬂoe pOCCHﬁCKy}O
Fopexue 1 KHCIIOpoJa. B3aUMOJICHCTBHE B IPYIIIE. XUMHUYECKYIO HAYKy
MmepeHHoe LYV
OKMCACHME. YMeHnue npeoOpa3oBIBaTH
OKcnap. I/IH(I)OpMaIII/IIOv U3 OJIHOTO
MNpumeHeHne B4 B JIPyrou.
P.YV].
Kucnopoaa.
) YMeHue coCcTaBiIATh IIJIaH
Tennosod sgpexm peIeHus TPOOIEMBIL. 01.12
XUMUYECKUX
peakyud.
MoHamue 06 3k30-
u
3HOOMepmuYecKux
pPeaxyusx.
O3HakomeHune ¢
obpasuamm
OKCUAOB.
26. 26. |030H. Annotponus §27, Bomp. | Ymenue K.YV/I. YMeH#ue OlleHUBaTh IIpesenTanus
Knucnopoaa. 1, 3, 4, XapaKTepu30BaTh 1. Ymenue: CBOIO JIeATeNbHOCT U | «Bo3myx», T.
ctp. 91 COCTaB BO3/IyXa * CTPOHTH TMOHATHBIE IS MOCTYTIKU IPYTHX «CocraB
[IpuBenenue MapTHepa BBICKA3bIBaHUS, JIOZICH C TOYKH BO3IYXa».
MIPUMEPOB, TTOAO0D YYHATHIBAIOIIUE, YTO TAPTHEP | 3PEHHS COXPaHEHHS
apryMeHTOB, 3HACT U BHIUT, & YTO HET; OKPY KaroIIeH cpebl
dbopmyupoBanue * 33]1aBaTh BOIPOCHI; eM.
BBIBOJIOB. * KOHTPOJIMUPOBATh AECHCTBUA OmnpeneneHu 05.12
napTHepa. € cocTaBa
ILYVYA. BO3AyXa.
Ymennue:

* OCYIIECTBIISITH aHAITH3
00BEKTOB C BEIIETICHHEM
CYILIECTBEHHBIX U
HECYIIIECTBEHHBIX
IPU3HAKOB;




* OCYLIECTBJIATH CHHTE3 KaK
COCTaBJIEHHE LEJIOT0 U3
YacTew.

P.YVI.

VYmenus:

1.0cy1iecTBiIsITh HTOTOBBIN
Y TIOIIATOBBII KOHTPOJIb TI0
pe3yIbTaTy;

2. AJIeKBaTHO BOCTIPUHUMATH
OLICHKY yUYHTEJIs;

3. Pa3znuyath croco6 u
pe3yJbTaT AEeHCTBUS

27. 27. MNpaKtuyecKasn §28, Bomp. | Ymenue K.YV/I. YmMenne IIpesenTanus ent
pabota Ned. | 2.4 + XapaKTepH30BaTh YMeHne caMoCTOSATETbHO copmupoBath «Bonopony, HOJ‘I}."ICHI/IC
Monyuenune v | Tectsl, BOJOPOZ KaK OpraHM30BHIBATE yueOHOe YCTOMUUBBII yq?6Ho- T. BOOpOIa B
cBOiiCTBa cp. 96 XUMHUYECKUH B3aMMOJICHCTBUE B IPyIIIIE. TI03HABATEIBHBII «[Ipumenenue anmapate
kuncnopogaa. 3JIEMEHT U [IPOCTOE ILYV]I. HMHTEpEC K HOBBIM BOZIOPOJa»; Kurna.
BELIECTBO, YmMenue npeoOpa3oBbIBaTh o6ummM criocobam OIOpHAs /0 N:v9 08.12
pacro3HaBaTh HHQOPMAIHIO 3 OJHOTO peleHus 3aga4q cxema W‘{;H‘I/Ie
OTIBITHBIM ITyTEM BHUJIa B IpyTOH.
BOJOPOL P.YV]I. BOZOpOna 1
‘YMeHue cocTaBIATh IU1aH H3yHCHHC
€ro CBOMCTB.
peLIeHH s IPOOIEMBL.
28. | 28. | Bo3gyx u ero §29, Bonp. | Ymenue cocraBuate | KYVY/I PazButne IIpesenTanns
cocrtas. 3awumTa 3, 4, cp. ypaBHeHus peakuudt, | 1. Ymenue: BHyTpeHHel nozunuu | «Bomopon».
aTMocdepHoro 101 XapaKTePH3YIOIIIX * CTPOUTH NOHATHBIE IS IIKOJIHUKA Ha yPOBHE
BO3AyXa oT XAMHYECKUE MmapTHepa BHICKA3bIBAaHM, TIOJIOKUTEILHOTO
3arpAsHeHnii. CBOIiCTBa BOZOPO/a, | YYUTHIBAIOLIME, YTO IIAPTHEP | OTHOIIEHUS K IIKOJE,
Ha3bIBaTh NPOJYKTHl | 3HAET M BHJWT, a YTO HET; HOHMMaHHUs
peakun * 3a1aBaTh BONIPOCHI; HE0OXOUMOCTH
* KOHTPOJIMPOBATh ACHCTBHS | YUSHHUS eM.
napTHepa. T'openue
ILYVY. BOZOpOJA.
Ymenwue: JI/O Nel0:
* OCYIIECTBIIATH AHAJN3 Bsanmoeiic 12.12
00BEKTOB C BEIJETICHIEM TBHE
CYIIECTBEHHBIX BOJIOpOJIa C
HECYIIIECTBEHHBIX OKCHIIOM
IPH3HAKOB; menu (11)

* OCYILECTBIISTH CHHTE3 KaK
COCTaBJIEHHE ILIEJIOTO U3
qacTeit.

P.YV]I.

Ymenuns:

1.0cCyImecTBIsATh UTOTOBBIH
¥ [IOIIAroBbI KOHTPOJIb 110




pe3ynbTaTy;

2. AZIeKBaTHO BOCTIPUHUMATh
OLICHKY YUYHTEJIs;

3. Pa3znuyath croco6 u
pe3yIAbTaT NeUCTBHS

29. | 29. | Bogopoga, ero §30 Hcnons3oBanue KVYV/. dopmupoBanue
obLas MPaKTUYCCKHUX H YMmenuns paboTath B mapax. HHTEpeca K HOBOMY
XapaKTepUCTMKa u na6opaToprlx Hyyzl npeamMery
HaxoMmaeHue B paboT, HECIIOKHBIX ‘VYMeHus HaOmo1aTh, IeN1aTh
npupoge. SKCHEPHUMEHTOB JUIA | BBIBOABI IIPU IIPOBEACHUH
MonyueHue JIOKA3aTeNLCTBA OTIBITOB.
BOAOPOAA 1 €70 BBIIBHTAEMBIX P.YV]I. 15.12
buamaeckme MPeII0JIOKEHHH; YMeHue pacro3HaBaTh
cBoiicTBa. Mepbi ornucaHue OIIBITHBIM ITyTEM BOJOPOJ,
PE3yJIbTaTOB 3THX OTIUCHIBATh XUMHUYUCCKHE
6e3onacHoCcTM npu
pabor peaknuu, HabJroJaeMbIe B
pabote c X0JI€ PKCTIEPHMEHTA.
BOAOPOAOM.
30. | 30. | Xumunyeckne §31, Bomp. | Cobmomenne mopm | K.YV 1.Pa3Burue IpesenTamus
cBoicTBa 1,4,5, IOBEICHUSA B | CoBepIIeHCTBOBAaTh YMEHUE BHYTPEHHEH MO3ULIHU «Boma Ha
BOAOpOAa. cp.106 OKpY>KaloIle cpesie, | A0roBapuBaThCs U IIKOJbHUKA HA YPOBHE | 3emuiey.
NMpumeHeHne OpaBui  370pOBOTO | HPHXOIHUTH K 00IIEMY TIOJIOKUTEIIBHOTO Ounznueckas
BOAOPOAA. o0pasa »KH3HH PELICHHUIO B COBMECTHOM OTHOILCHUS K IIKOJNE, | KapTa MHpa,
JeSATeTBHOCTH TIOHMMAaHUS KOJUICKIIUS
LYV HEOOXOIUMOCTH «Musnepais! u eM.
DopMupoBaTh YMEHHE YUYCHUSI, BRIPAKEHHOTO | TOPHBIC Anamms
MIPOBOJHUTEH CPABHEHHE U B TIpeobIialaHum MOPOJIBD) BOJIBL. 19.12
KITaCCH(HKAIIHIO TT0 y4eOHo- IIpesenTanus Cunres '
3aJJaHHBIM KPUTEPHUSIM MMO3HABATEIbHBIX «Boma Ha BOJIBL.
P.YV/I. MOTHBOB U 3emiey.
YMEHHUE yUUTHIBATH HpeInoYTeHUN Oduznueckas
BBIZICJICHHBIE YUUTENIEM COIMAJIBHOTO criocoba | KapTa Mupa,
OpPHUCHTHUPHI ICHCTBUS B OLICHKH 3HAHUI KOJUICKLIUSI
HOBOM y4eOHOM MaTepuaie «MuHnepa’bl 1
B COTPYIHHYECTBE C TOPHBIE
YUHTENeM TIOPOJIBI»
31. | 31. | NpakTuueckas §32, YMenue KYVI. Y4ebHo-
pa6ora Ne5. TECTBHI, XapaKTepHu30BaTh Ymenue: MO3HaBaTEIIbHbIN
MonyueHne crp. 109 CBOKMCTBA BO/IbI * CTPOUTH NOHATHBIE IS HMHTEPEC K HOBOMY
BogopoJa U (XuMuueckue NapTHEPa BLICKAa3bIBAHUS, yueOHOMY MaTepHary
UccnenoBaHue ero CBOWCTBA OCHOBHBIX | YUYHMTHIBAIOIIKE, YTO MAPTHEP | M CIOCOOaM peleHus 2212

CBOWCTB.

KJIaCCOB
HEOPraHUIECKHX
BEIIECTB),
B3aMMOJIEHCTBUE
BOJIbI C OCHOBHEIMU

3HAET U BHJUT, a 9TO HET;

* 3a1aBaTh BOIIPOCEI;

* KOHTPOJIMPOBATH ACHCTBHS
napTHepa

ILYY]L.

HOBO YaCTHOM
3a/1a4u;




U KUCIIOTHBIMHU
OKCHJIaMU;
COCTaBIISITh
YpaBHEHHUS
XUMHYECKUX
peaxuuii,
XapaKTepHbIX AT
BOJIbL

VmeHue:

* OCYIIECTBIIATH aHAU3
00BEKTOB C BBIACIICHHEM
CYILIECTBEHHBIX U
HECYIIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITH CHHTE3 Kak
COCTaBJICHHE IIEJIOTO U3
yacTen

P.YV]I.

VmeHus:

1.0cyuiecTBIATh HTOTOBBIN
Y TOIIATOBBII KOHTPOJIb TI0
pe3yJibTarty;

2. AeKBaTHO BOCIIPUHUMATh
OIICHKY YUYHTEJIS;

3. Pasznuyathk crmoco6 u
pe3yabTaT ASUCTBUS

32.

32.

3aKoH Asoraapo.
MonsapHbIt 06bEM
rasos.

§33, Bomp.
5 + TecTHl,
crp. 113

‘VYMmeHune 1aBaTh
OTpe/ieNieHre
TOHSATHSI PACTBOPEI,
BHUJIBI PACTBOPOB,
CBOMCTBa BOJIBI KaK
PacTBOPUTEIS;
MPEe/ICTABICHUE O
CYIIHOCTH TIpoIiecca
MOJTy YCHUSI
KPHCTAJIOB U3
pacTBOPOB coJei

K.VV.

1. Ymenue:

* CTPOWTH MOHATHBIC [T
MapTHepa BbICKA3bIBAHUS,
YYUTHIBAIOIIUE, YTO TAPTHEP
3HAET ¥ BUIMT, a YTO HET;

* 33]1aBaTh BOIPOCHL;

* KOHTPOJHUPOBATh ACHCTBUS
mapTHepa.

LYV

YMenue:

* OCYIIECTBIIATH aHATU3
00BEKTOB C BbIJIEJIEHHEM
CYIIECTBCHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITH CHHTE3 KaK
COCTaBJIEHHE ILIEJIOTO U3
yacTei.

P.VV.

VMmenus:

1.0cCyImecTBIsATh UTOTOBBIH
U TIOIIATOBBII KOHTPOJI TI0
pe3yIbTaTy;

2. AeKBaTHO BOCIIPUHUMATh
OIIEHKY YUHTEIIS;

3. Paznuuatk criocob u
pe3yJbTaT IeHCTBHS

PasButne
CITOCOOHOCTH K
CaMOOIICHKE Ha
OCHOBE KPHUTEPHS
YCIICIIHOCTH y4eOHOU
JEATEILHOCTH

26.12




33. | 33. | O6bémHble §34, Bomp. | Ymenue KVYVI. 1.Pa3Butne IIpesenranust
OTHOLLEHWA ra3os 4,5, cp. XapakTepU30BaTh ‘YMeHue caMoCTOSTENLHO BHyTpeHHel no3unun | «MaccoBas
NPY XMMMUYECKUX 116 CYIIHOCTb TTOHSTHUS OpTaHM30BBIBAThH yueOHOE LIKOJIBHUKA HAa yPOBHE | JOJIS pacT-
peaKumsx. MaccoBas A0JIs B3aHMOJICHCTBHUE B IPyIIIIE. MOJIOKUTEIBHOTO BOPEHHOTO

pacTBOPEHHOTO ILYV/. OTHOILICHUS K IIKOJIE, BEILIECTBA B
BEI[ECTBA B YMeHne npeoOpa3oBIBaTH TIOHMMAaHUS pacTtBope».
pacTBope; MH(OPMAIMIO U3 OJHOTO HEOOXOIUMOCTH
YMeTb BBIYUCIIATH BHUJIa B IpyTOH. YUYCHUS], BBIPQKCHHOTO
MacCOBYIO JI0JIIO P.YVI. B IpeodiailaHuu
BEI[ECTBA B ‘YMeHHe coCTaBIATh IUIaH yueOHo- 09.01
pacTBope pelIeHHs IPOOIeMBI. MO3HABATETbHBIX '
MOTHBOB U
MIPEANOYTEHUH
COLIMAIIBHOTO croco6a
OIICHKY 3HAHHIA,
2.DopMupoBaHUE
BBIPAKEHHOHN
yCTOWYMBOI yueOHO-
N103HABATEIbHON
MOTHBAIMY YUCHUSI.

34. | 34. | Pewennesagayno | §34 VYmenue Boruuciats | K.YV dopmupoBanue
maTepuanam Tembl | IOBTOP., MAacCOBYIO JIONIO CoBepIICHCTBOBATh YMEHHE | BBIPaXKCHHOM

3aaun 7, BEI[ECTBA B JIOTOBAPHUBATLCS U YCTOHYMBOI qu6H0-
8,9+ pacTtBOpe HNPUXOJHTH K 00IIeMy 3 MI03HABATEIbHOMN

PEIIEHHIO B COBMECTHOMN MOTHBAINN YICHUSI.
TECTHI,

JeATeITbHOCTH
crp. 117 LYV

DopMupoBaTh YMEHHE

HPOBOJUTH CPaBHEHHE U 12.01

KJIaCCU(HKALHIO 110

3aJ]aHHBIM KPUTEPHUSIM

P.YV.

YMeHue yauToIBaTh

BBIICJICHHBIC YUUTENEM

OPHEHTHUPHI ICHCTBUS B

HOBOM Y4eOHOM MaTepHaie

B COTPYAHHYECTBE C

YUHUTEIIEM

35. | 35. | Boga. Metoapl §35 Vcnons3oBaHue K.VV]. dopmuposanue
onpegeneHna NPAKTUYECCKUX U CDOle/IpOBaHI/Ie YMEHUA HHTEpPECA K HOBOMY
cocTaBa BOAbl — 71a00paTOPHBIX paboTaTh B mapax. TIpeMETY
aHaNU3 U CUHTES. paboT, HECTIOKHBIX ILYVY . T/p Nes. 16.01

Bopaa B npupoge u
cnocobbl eé
04YUCTKU. Aspauma

SKCIIEPHMEHTOB JUTS
JIOKa3aTeNIbCTBA
BBIJIBUTACMBIX
HPEAIOI0KEHHH;

dopMupoBaHUE YMEHUS
HaOIIOAATh, I€JIaTh BBIBOIbI
NPU IPOBEACHUH OIBITOB.

P.VV/IL.




BOZbI

oIMcaHue
PE3yJIBTaTOB 3THX
pabor

‘VMeHue onuchIBaTh

Ha0r01aeMble IPEBPAILCHUS

B XO€ dDKCIIEPUMEHTA.

36.

36.

dusnyeckme n
XMUMUYECcKue
CBOICTBa BOAbI.

§22-35,
3amaun: 6
crp.117,4
crp. 113,
2, cTp.106

Ymenue NPUMCHATH
TIOJTy4YCHHBIC 3HAaHUA
JUI peHICHUS 3a1a4

K.YV/.

‘YMeHune caMocTosTeNhHO
OpTraHU30BHIBaTh YUCOHOE
B3aMMOJCHCTBUE B IpynIe
ILYV/.

VYmeHue:

* OCYIIECTBIIATH aHAU3
00BEKTOB C BBIJICIICHHEM
CYILIECTBEHHBIX U
HECYUIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITh CHHTE3 KaK
COCTaBJICHHE LIEJIOTO U3
qacTeit.

P.YV].

Vmenus:

1.0cy1mecTBIATh UTOTOBBIH
Y TIOLIAroBbId KOHTPOJIb 110
pe3yJibTarty;

2. AJeKBaTHO BOCIIPUHUMATh

OLICHKY yUHTEIIs;
3. Paznuuats criocob u
pe3yabTaT AeUCTBUS

1. YMmenue
OPHEHTHPOBATHECS Ha
TTOHNMAaHNE MPUIUH
ycrexa B y4eOHOH
JeSATEILHOCTH

19.01

37.

37.

Bopaa Kak
pacTBopuUTENb.
PacTBopbl.
HacblWweHHble 1
HeHacblWeHHble
pacTBopblI.
PactBopumocTtb
BEeLLeCTB B BoAe.

VYMeHune oBlageHUs
HaBBIKAMH KOHTPOJIS
M OLIEHKH CBOEH
JIEATEILHOCTH,
YMEHHUE MPeaBUICTh
BO3MOJKHBIE
ITOCJIEICTBHS CBOMX
IeUCTBUI

KVYVI.

YMeHHe caMOCTOSTENEHO
OpraHN30BBIBaTh yueOHOE
TIefCTBHE.

IL.YVY]I.

Ymenune npeoOpa3oBEIBATH
HHQOPMAIHIO W3 OJHOTO
BHJA B PYTOIl.

P.YVA.

YMeHue cocTaBiIsATh IUIaH
peleHus mpoosIeMbl

‘YMeHne OLIEHUTh CBOU
y4eOHBIC TOCTHKEHHUS

23.01

38.

38.

MaccoBas gons
pacTBOPEHHOro
BelecTBa.

§36, Bomp.
3,5+
TECTHI,
ctp.122

VMeHue BBIYUCIATH
MOJISIPHYIO Maccy 10
hopmyie
COCIMHEHMSI,
KOJUYECTBO
BEILIECTBA, 00bEM
WM Maccy 10
KOJINYECTBY

K.YV

1. Y™menue:

* CTPOHTH MOHATHBIE IS
mapTHepa BBICKA3bIBaHUS,
YYUTHIBAIOIIUE, YTO TAPTHEP
3HAET ¥ BUJUT, & YTO HET;

* 33/1aBaTh BOIIPOCHI;

* KOHTPOJIMPOBATH JACHUCTBUS

1.MotuBanus
Hay4eHHUS IIPEAMETY
XUMUS

2.Pa3BuBaTh 4yBCTBO
TOPJOCTH 32
poccuiickyio
XUMUYECKYI0 HayKy
3.HpaBcTBeHHO-

[Ipe3enranus
«Monp —
eMHUIA
KOJIMYECTBa
BEIIECTBA»

eM.
XUMUYECKU
X
COCTMHEHUH,
KOJINYECTBO
M BelllecTBa
1 MomB.

26.01




BEIIIECTBA, 00BEMY
WM Macce
pEareHToB WiIn
HPOAYKTOB PEaKIMU

mapTHepa.
ILYV.

VYmeHue:

* OCYIIECTBIIATH aHAU3
00BEKTOB C BBIJICIICHHEM
CYIICCTBCHHBIX U
HECYIIIECTBEHHBIX
MIPU3HAKOB;

* OCYILECTBIISITH CUHTE3 KaK
COCTaBJICHHE IIEJIOTO U3
YacTei.

P.YV]I.

Ymenus:

1.0cy1ecTBIATh UTOTOBBIM
Y TOIIATOBBII KOHTPOJIb TI0
pe3ybTaTy;

2. AZIleKBaTHO BOCTIDHHUMATH
OILICHKY YYHTEIS;

3. Pasznuyathk crmoco6 u
pe3yJbTaT NeHCTBUS

ITUYECKOE
OIICHUBAHHUE

39. 39. | NMpakTuyeckas §37, Bomip. | Vmenue K.VV/I. YMmenue onenuts cBou | IIpesenTanus
pabortaNe6 1,2, BBIUKCIISTD: ‘YMeHue caMocTOsTeNIbHO y4eOHbIe TOCTIbKeHHsT | «PacueTsl mo
MpurotosneHne c1p.125 KOJIMYECTBO OpTaHH30BbIBATE yuebHoe XUMHUYCCKAM
pacTBOPOB COEN C BEIIECTBA WIK Maccy | ACUCTBHE. YPaBHCHUSIM».
onpeaenéHHoM TI0 KOJIUYECTBY LYV [amsTka
MaccoBoii goneit BelleCTBa WM Macce | Y MEHHE IPEOOPa3OBBIBATH «Anroput™ 30.01
PACTBOPEHHOTO PCATeHTOB M PIHCbOpMaHI/IIO“ U3 OJIHOTO peuieHus
BeulecTsa IIPOJYKTOB peakiuy | BALA B APYIOIL. 3a1a4 1o
P.YVI. YpaBHEHUSIM
YMeHHe COCTaBIATh TUIaH peakuuii.
pelieHus PoOIEeMbI
40. | 40. | NosTopeHue n §38,ctp. Ymenue K.YVYI. Pa3BuBath T. «3aKkoH
ob6obuieHne no 126-127, BBIYHCIIATE: 1. YMeHue ucons30BaTh CIIOCOOHOCTE K ABorazipo»
Temam Bormp. 1, KOJIMYECTBO peub AJIsL PETYISIIUAI CBOETO CaMOOIICHKE Ha Tabumuist
«Kucnopog, ctp. 128 BellecTBa, 00beM JIEHCTBYS; OCHOBE KPUTEPHS (uzmgecKux
Bogopoa. Boaa. WK Maccy T10 2.ANIeKBaTHO NCIIOIH30BATh YCHEITHOCTH YIeOHOH | BEeNHMINH
PacTBopbI». KOJIUYECTBY peueBbie CpeacTBa IS JIeSITEIIbHOCTH
BEIL[ECTBA, 00BEMY peuieHus
WJIN Macce Ppa3IMUHBIX 02.02

pearecHToB U
HPOYKTOB PEaKIHH;
(HaxoaHUTh 00BEM
rasa 1o U3BECTHOMY
KOJINYECTBY
BeliecTna (1
IPOU3BOAUTH

KOMMYHHKaTUBHBIX 3371a4,
CTPOUTH MOHOJIOTHYECKOE
BBICKa3bIBaHNE, BIAIETh
TUaTIOTHYECKOi (hopMOit
peun

ILYVY/].

1.YMeHusi ocylecTBIsATh




obOpartHbIe
BBIUHCIICHUS ))

CpaBHEHHE U
KJIacCU(UKALIUIO, BEIOHpast
KPUTEPHU IS yKa3aHHBIX
JIOTUYECKUX ONepaluii;
CTPOUTBH JIOTHIECKOE
paccykaeHue

P.YV.

‘YMeHue caMoCTOSATENIbHO
aJIeKBaTHO OIIEHUBATh
MPaBUIBHOCTh BBITTOTHEHUS
IEUCTBUSI 1 BHOCUTH
HEOOXOIMMBbIE KOPPEKTUBHI B
UCIIOJIHEHUE KaK 10 X0y €ro
peanu3anuy, Tak ¥ B KOHIIE
JICHCTBHS.

4]. 41. | KoHtponbHas §38,cTp. Vwmenne Borumcisate | KLYV]I. VYMeHue OleHUTL CBOU
pa6ota Ne2 no 127 -128, OTHOCHTEIIBHYIO YMeHne caMOCTOSATETBHO yueOHbIe TOCTUKEHHUS
Temam «Kucnopog, BOIIP. 3’ IIJIOTHOCTH I'a30B Opl:aHI/BOBBIBaTL y‘{C6HO€
Bogopoa. Boaa. cp. 128 ACUCTBHC.
PacTtBOpbI.» LYY,
VMeHue npeobpa3oBEIBATEH 06.02
HHQOPMAIMIO W3 OJTHOTO
BUJIA B IPYTOHL.
P.YVA.
YMeHHue COCTaBIATh M1aH
petieHus TpoOIeMbl
42. | 42. | AHanus §39, VYmenue nposoguts | K.YV PazBuBaTh
KOHTPOJIbHOW 3a1aud 2, pacueTbl Ha OCHOBE 1. Ymenue: CIIOCOOHOCTB K
paboTbl. 3, crp 130. YpaBHEHHUI peakuuii, | * CTPOUTH MOHATHBIE IS CaMOOIICHKE Ha
OKCHAbI: YMETb BBIYUCIISTE! napTHepa BBICKa3bIBaHMS, OCHOBE KpUTEpHUsI
KnaccuukaLms, KOJIMYECTBO YUYHUTBHIBAIOLINE, YTO IAPTHEP | YCMEIIHOCTH yueOHOM
HOMEHKAATYpa, BelIeCTBa, 00beM 3HaeT M BUAMT, a YTO HET; JeSTEIIbHOCTH
dusnueckme WM Maccy 1o * 3a71aBATD BOMPOCI;
CBOICTBA. KOJINYECTBY * KOHTPOJIMPOBATh ACHCTBUS
BEIIECTBA, 00BEMY mapTHepa.
WU Macce ILYVA. 09.02
peareHToB U YMmeHue: '

HPOJIYKTOB PEAKLIUH
(HaxoauTh 00BEM
rasa Mo KOJIN4ecTBY
BEII[ECTBA, Macce
W 00beMy OTHOTO
U3 peareHToB WIH
HPOJIYKTOB
peaxuum)

* OCYIIECTBIISITH QaHAITH3
00BEKTOB C BHIJEIEHUEM
CyL[IeCTBeHHl)lX u
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYIIECTBJISATH CHHTE3 KaK
COCTaBJIEHHE 1EJIOT0 U3
YacTe.

P.VV]L




VmeHus:

1.0cyuiecTBIATh HTOTOBBIN
U TIOIIATOBBII KOHTPOJIb IO
pe3ybTaTy;

2. AeKBaTHO BOCIIPUHUMATh
OIICHKY YUYHTEJIS;

3. Paznmuuars crioco0 u
pe3yabTaT NeUCTBHS

43. | 43. | Okcuapi: §40, Borp. | Ymenne HaseBath | K.YV/L PopmMHupoBaHHE IIpesenTanus Jem.3HakoM
XUMUYECKMe 2, 4, cIp. COEIMHEHUS 1. YMeHue noroBapuBaThCs U | BBIPAKCHHOU «Oxkeupp». T. | cTBO C
cBOIiCTBa, 135 H3yYEHHBIX KJIAaCCOB | IMPUXOIUTH K OOIIEMY yCTOWYMBOI yueOHO- «Oxeuapny oOpazuamu
nosyueHve, (oxcumoB); pELIEHHIO B COBMECTHOMN TI03HABATEIBHOMN OKCH/JIOB.
npUMeHeHHe. oInpeneiTh JeATeIBHOCTH; MOTHBAIMU YUCHUS

MPUHA/UIE)KHOCTh 2. YMeHue IpOayKTUBHO
BEILIECTB K paspeniath KOHQIUKTHI Ha
OIIpEJICICHHOMY OCHOBE y4eTa MHTEpPECOB U
KJIaCCy COEMHEHUN | MO3ULUI BCEX €TOo
(okcumam); Y4aCTHUKOB
XapaKTepU30BaTh P.YVVI.
XHUMHUYECKUE 1.YMeHHe y4HTHIBATH
CBOICTBa OCHOBHBIX | BBHIJCJICHHBIC YUUTEIEM
KJIaCCOB OpPHEHTHUPHI ICHCTBUS B
HEOPraHUIEeCKHX HOBOM y4eOHOM MaTepuaie
BeIIeCTB (OKCHIOB); | B COTPYAHHYECTBE C 13.02
COCTaBIISITH yaUTeNeM;
hopmyIer 2. YMeHHe TIaHUPOBaTh
HEOPraHUIECKHX CBOM IICHCTBHS B
COCAMHEHUN COOTBETCTBUU C
M3YYEHHBIX KJIACCOB | MOCTaBJICHHOM 3aaaueil u
(oxcHIoB) YCIIOBUSIMU €€ peaau3alum.
LYY
1. YMeHne npoBoaAUTh
CpaBHEHHE 1
KJIaCCU(HUKAIUIO TT0
3aIaHHBIM KPHTEPHAM;
2.DopMHpOBATh Y YUAITHXCS
IpejicTaBlIeHUE O
HOMEHKJIaType
HEOPTraHUYECKUX
COEIMHEHUH

44, 44. | T'uapoxcusl. §41, BOIp. YMeHne Ha3bIBaTh K.YV/I. 1. Ymenne T. eM.
OcHoBaHus: 2, 3amaua COeTMHEHHUS YMeHHne caMOCTOSTETEHO opueHTHpoBaThCst Ha | «OcHOBaHMS» | 3HAKOMCTBO
KIIacCH(UKAIIHS, 3, ctp. 139 | M3YHCHHBIX KIAcCOB | OPraHM30BLIBATH yaeGHOE TIOHNMAaHNE MPUIUH ¢ obpa3mamu 16.02
HOMEHKJIaTypa, (ocHOBaHHIA), B3aMMO/ICHCTBUE B IpymIe ycrexa B y4eOHO OCHOBaHHI. ’
MOJIyYEeHHE. OIpeensaTh I[LYVUI. JIeATETbHOCTH

NPUHAAJIEKHOCTD YMenue:




BEIECTB K
OTIPEIENICHHOMY
KJIaCCy COE€AMHEHUMN
(OCHOBaHHSM)

* OCYIIECTBIIATH aHAU3
00BEKTOB C BBIACIICHHEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITH CHHTE3 KaK
COCTaBJICHHE IIEJIOTO M3
qacTeil.

P.YV]I.

VmeHus:

1.0cyuiecTBIsATh HTOTOBBIN
U TIOILATOBBII KOHTPOJIB TI0
pe3yJibTarty;

2. AJeKBaTHO BOCIIPUHUMATh
OIICHKY YUYHTEJIS;

3. Pa3nuuats criocob u
pe3yabTaT ASUCTBUS

45,

45,

XUMHYECKHE
CBOICTBa OCHOBa-
HUMN. Peaxns
HeHTpanu3anum.
Oxkpacka
HWHIUKATOPOB B
MIETOYHON Hu
HEUTpaIbHON
cpenax.
[Ipumenenue
OCHOBaHHUM.

§42, Bonp.
2 + TecTHl,
ctp. 144-
145

YMeHue cocTaBisTh
hopmyIb
HEOPTaHWYECKUX
COEAMHECHUN
W3YYEHHBIX KJIACCOB
(ocHOBaHHUIY);
YpaBHEHHUS
XUMHYECKUAX
peaxuuit
(XapakTepHBIX LIS
OCHOBaHUIA);
XapakTepHu30BaTh
XUMHYECKHE
CBOWCTBA OCHOBHBIX
KJIacCOB
HEOPTaHWYECKUX
BEIIIECTB
(ocHOBaHMIA)

KYVY/.

DopMupoBaHUE YMEHUS
pabortaTh B mapax.

ILYVY .

dopmupoBaHUE YMEHUS
HaOJII01aTh, IETaTh BBIBOIBI
HPY IIPOBEACHHH OIIBITOB.
P.YVA.

‘YMeHue pacrnoszHaBaTh
OTIBITHBIM ITyTE€M OCHOBAHHUS,
OIUCHIBATH XUMUIECKHE
peakiuu, HabroJaeMbIe B
XO0JIe SKCIIepUMEHTA.

PopMHUpoBaHUE
HHTEpeca K HOBOMY
TIpeIMETY

IIpesenTanus
«OcHOBaHUNY.

eM.
Heitrpannza
LM IEI0YH
KHCJIOTO# B
MIPHUCYTCTBH
i
HWHIAKATOPA.
J/O Nel4:
CaoiicTBa
PpacTBOpUMEI
X
HEpacTBOPH
MBIX
OCHOBaHU.
J/O Nels:
Bzaumopetic
TBHE
meroyeii ¢
KHCJIOTAMH.
J/O Nelé6:
B3aumosetic
TBHEC
HEPacTBOPHU
MBIX
OCHOBaHHI ¢
KHCJIOTAMH.
JI/O Nel7:
Pasnoxenne
THAPOKCHIA

20.02




menu (11)

pu
HarpeBaHUU
46. | 46. | AMdorepHbIe §43, Bomp. | Ymenue K.YV 1.YmMenue IIpesenTanus JI/O Nel8:
OKCHJIBI U | 4 + TecTl, | XapaKICpH30BaTh ‘YMeHue caMoCTOATEIbHO OpPUEHTHPOBAThCA Ha «AmdorepHsle | Bzammonetic
THJIPOKCHIBL. c1p.148 XUMHUYECKUE OpTaHN30BBIBAThH yueOHOE MIOHUMAaHUE IPUYNH COCAMHCHUS». | TBHE
CBOWCTBA OCHOBHBIX | B3aUMOJEHCTBHUE B IPYIIIE. ycrexa B yaeOHoit THIIPOKCHIA
KJIacCOB ILYVYA. JIeATEeTbHOCTH; IIMHKA C
HEOPTraHUYECKUX Ymenue npeodpa3oBEIBaTH 2. YuebHo- pacTBopamu 27.02
COETMHEHNI HHQOPMAIMIO U3 OJHOTO T03HABaTENbHBIN KHCIIOT U '
(amboTepHbIX BHJA B PYyTOIl. HMHTEPEC K HOBOMY LENI0YEH.
HEOPraHUYECKHUX P.YV. y4eOHOMY MaTepHary
COCTMHEHMH) ‘YMeHue cocTaBIATh IU1aH U criocobam perieHus
peLIeHH s IPOOIIEMBL. HOBOI yacTHOM
3a71a4u
47. | 47. | Kucnoter. Cocras. | §44, Bomp. | YMeHHe Ha3bIBaTh K.YV 1.Pa3Burue IIpesenranus eMm.
Krnaccuduxarms. 3, 3agaga COCIVHEHHUS 1. YMenune noroBapuBaThes 1 | BHyTpeHHeH nosunuu | «Kucnots». T. | 3HakoMcTBO
Homenknarypa. 4, cTp. 152 | W3YUCHHBIX KIacCOB | MPUXOIATH K obmemy IIKOJIbHUKA Ha ypoBHE | «Kucmotsn» ¢ obpa3mamu
IMomyuenne (xmcnor); PELIEHHIO B COBMECTHOMI TIOJIOKUTEILHOTO KHCIIOT
KHCIIOT. OTIPEeENATh JIeATEBHOCTH; OTHOUIECHUS K LIKOJIE,
TPUHAIEKHOCT 2.YMeHue npoayKTUBHO TIOHMMAaHUS
BEIECTB K paspelarb KOH(INKTHI Ha HE0OXOAUMOCTH
OTIPEIENEHHOMY OCHOBE y4eTa HHTEPECOB H y4€HHUs, BBIPaXKEHHOTO
KJIaCCy COEMHEHUN | MO3ULUI BCEX €To B Ipeo0ialaHun
(KuCToT); YY4aCTHUKOB y4eOHo-
ymenue cocraBiuiats | ILYVYI. T03HABaTENbHBIX
hopmyIbl 1.YMmenue npoBoauTh MOTHBOB U
HEOPraHUYECKHX CpaBHEHUE U MPEANOYTEHUN
COeTMHEHNI KJ1acCH(HKALUIO IO COIMAJILHOTO CII0co6a
H3yUYEHHBIX KJIACCOB | 3aJaHHBIM KPUTEPHUIM; OLIEHKH 3HaHMI;
2. ®opMHpPOBATH Yy 2.DopMUpOBAHHE 02.03

y4aIuxcs MpecTaBIeHue O
HOMEHKIIAType
HEOPTaHUIECKUX
COCAMHEHUN

P.YVA.

1.YMeHue yuuThIBaTh
BBIZICTICHHBIE YUUTEIeM
OPUEHTHPHI JENCTBUS B
HOBOM Yy4eOHOM MaTepHaie
B COTPYAHHYECTBE C
YaUTeNeM;

2. YMeHue 1aHupoBaTh
CBOM JIEHICTBUSA B
COOTBETCTBUH C
IIOCTaBJIEHHOH 3a/aueil u

BBIPAKEHHOMN
yCTOWYMBO# yueOHO-
N103HABaTEIbHON
MOTHBAINN YICHUSI.




YCIIOBHSAMH €€ Pean3alyu.

48. 48, §45, Bomp. VYwmenwne coctaBiate | KLYV]I. 1.YMmenue JI/O Nell:
dusnueckme n 3,4, cIp. YpaBHEHUSA 1.YMenue wucmnonab3oBaTh OPHEHTHPOBATHCS HA JleticTBue
XUMUYECKME 155 XUMHYECKIX peub AT PEryJISIUA CBOETO MOHUMaHUE MPUIUH KHCIIOT Ha
CBOMCTBA KUC/IOT. peaxuuii, JIEHCTBYS, ycrexa B y4eOHOH MHIUKATOPBI
BbiTeCHUTENbHbI XapaKTepPHU3YIOLIHNX 2.AnleKBaTHO UCIIOIB30BATh JeATeIbHOCTH; .

PAL METaNNos. XMMUYECKHe peueBble cpeacTBa Ui 2. YuebHo- JI/O Nel2:
CBOICTBa KHCIIOT; penreHus TI03HABATEIbHBII OrtHotreHne
yMeHHe Pa3IHIHBIX HHTEpeC K HOBOMY KHCIIOT K
pacro3HaBaTh KOMMYHHKATHBHBIX 3a]1ad, y4eOHOMY MaTepHary MeTaJlIaM.
OIIBITHBIM ITyTEM CTPOUTH MOHOJIOTHYECKOE 1 crioco6am perreHus JI/O Nel3:
pacTBOPBI KUCIIOT U BBICKa3bIBaHUE, BIIAJETh HOBOW 4acTHOM Bzaumoneiic
uienouei IUATIOTHYECKOM (hOopMOit 3a/1a4u TBHE KUCIIOT

peun C OKCHAAMHU
P.YV]I. METaJIJIOB.
‘YMeHue caMoCTOATENIbHO

aJIeKBAaTHO OIICHHBATh 06.03
HPaBHIEHOCTH BHITOJTHEHUS

JEWCTBUS U BHOCHUTH

HEO0O0XOIMMbIE KOPPEKTUBHI B

UCIIOJTHEHUE KaK 110 X0y €ro

peanu3anuy, Tak U B KOHIIE

JIEHCTBHA.

LYV

YMeHue: ocyIecTBIATh

CpaBHEHHE U

KJIacCU(HKAIIHIO,

BBIOMpAsi KPUTEPHH LIS

YKa3aHHBIX JJOTHYECKUX

oneparuii;

CTPOUTH JIOTHIECKOE

paccykaeHue

49, | 49. | Comn. §46, Bonp. | Ymenne cocrapuats | KYVY]IL 1.Pa3Butue eM.
Knaccuduxarusi. 2,3, hopmyIbl 1. Ymenue: BHYTpPEHHEW MO3ULIUU 3HaKOMCTBO
Homenknarypa. c1p.160 HEOPraHUYeCKHX * CTPOUTH MOHSTHBIE IS IIKOJIbHHKA Ha YPOBHE ¢ obpasamu
Crioco06bt COeTMHEHHI HmapTHepa BHICKA3bIBaHMS, TIOJIOKUTENILHOTO COJeH.

MOy YeHUsI Comeit M3y9YEeHHBIX KJIACCOB | YYUTHIBAIOIIHE, UTO MApPTHEP | OTHOIIECHUS K IIKOJE,

(comeit); 3HAET U BHJUT, a 9TO HET; TIOHMMAaHUS
YMEHHe Ha3bIBaTh * 3a1aBaTh BOTIPOCEI; HEOOXOIUMOCTH 09.03
COCIMHCHUA * KOHTPOJHPOBATh ACUCTBUA Yy4€HUs, BBIDAXKECHHOT'O

I/I3y‘[eHHbIX KJIaCCOB
(coneit);
OIPEeAEHATh
MPUHA/JIEKHOCTh
BEIIECTB K
OIIPE/IENICHHOMY

napTHepa.
ILYV]I.

YMenue:

* OCYUIECTBIISTH aHAIN3
00BEKTOB C BBIACIIEHHEM
CYIIECTBEHHBIX U

B IIpeo0alaHum
yueOHo-
IIO3HABATCJIbHBIX
MOTHBOB U
MPEANOYTCHAH
COILMAITBHOTO CII0c00a




KJIaCCy COEAMHEHUM
(coneit);

HECYILIECTBEHHBIX
HPHU3HAKOB;

OIICHKHU 3HAHUH;
2.DopMupOBaHKE

YMEHHE COCTAaBIISATh | * OCYIIECT BIISITh CUHTE3 KaK | BBIPaKEHHOMN
(hopmyIb COCTaBJICHUE LIEJIOTO U3 yCTOWYMBOI yueOHO-
HEOPraHUIECKHX qacTei. TI03HABATEIBHOMN
COEAMHECHUN P.YV. MOTHBALIUU yYEHHS.
YMmeHe us:
1.0cy1iecTBiIsITh HTOTOBBIN
U MIOIIATOBBIA KOHTPOJIb MO
pe3yJnbTaTy;
2. AZeKBaTHO BOCTIPUHHMATh
OLIEHKY yUYHTEls;
3. Paznuuats criocob u
pe3yJbTaT NeHCTBUS
50. | 50. | CsoiicTsa coneit §47,ctp. Ymenue K.YV PaspuBats [pesenranus
161-162, XapaKTepH30BaTh YMeHne caMoCTOSATETbHO CIIOCOOHOCTD K «Comm».
somp. 1, 5, cBoifcTBa OpTratu3OBLIBATE yuaebHOe CaMOOIICHKE Ha T. «Comm», T.
ctp. 164 M3YYEHHBIX KJaCCOB | B3aMMOJMAEHCTBHE B TPYIIIIE. OCHOBE KpUTEpHUs «Psg
HEOPraHUYECKUX ILYV]I. YCIICIIHOCTH Y4eOHOW | aKTHBHOCTH
BeIIeCTB (coneit); Ymenune npeodpa3oBEIBATH JIeSITeTbHOCTH METaJIIOBY.
YMEHHE COCTABIATH | MH(POPMAIHIO U3 OJHOTO 13.03
YpaBHEHHUS BHUJIa B IpyTOH.
XUMHYCCKHX P.YV/I.
peaxuuii, ‘YMeHue cocTaBIATh IU1aH
XapaKTePH3YIOIIIX pelIeHus IpoOIeMBI.
XAMHUYECKUE
CBOMCTBa cone
51. | 51. | I'eneruyeckas §47,cTp. VMeHHe: K.YVY[I. 1. Opuenranys Ha [pesenranys
CBSI3b MEXKTY 163-164, XapaKTepH30BaTh 1.YMeHune ucCnosb30BaTh NOHMMAaHUe TPHYHH «['enernuecka
OCHOBHBIMH KJIac- BoIp.3, XHUMHUECKHE peb JUIsl PETyILLUH CBOCTO ycrexa B yueOHoit s CBSI3b MEXIY
caMu ctp.164 CBOMCTBA OCHOBHEIX | ACHCTBUS; JeSATEIBHOCTH; KJ1accaMM
HEOPTraHUYECKUX KIIACCOB 2.AIeKBaTHO MCIOB30BATh 2. Y4aebHo- BEIIECTBY.
COeIMHEHUN HEOPraHHIECKHX peueBble cpescTBa ISt T03HAaBaTENbHBIN
BEIIECTB; peneHus HHTEpeC K HOBOMY
OTIPEIeIATD Pa3IHIHBIX y4eOHOMY MaTepHary
TIPHUHAICKHOCTD KOMMYHHKATHBHBIX 33724, 1 criocobam perreHus
BEIIECTB K CTPOHTH MOHOJIOTUUYECKOE HOBOM YacTHOMN 16.03
OIIpeJIeIEeHHOMY BBLICKa3bIBAHUE, BIIA/IETh 3a7a4u
KJIacCy COEAMHEHUH Auanorndeckoi Gpopmoii
COCTaBIIATh pean
(hopmMyIBI P.YVI.
HEOPraHHYECKUX YMeHHne caMOCTOSATETEHO
COeMHenH i a/IeKBAaTHO OIICHUBATh

U3YUYCHHBIX KJIaCCOB

MPaBHILHOCTH BBITOJIHEHUS
TIENCTBHS U BHOCHUTH
HEe00X0IMMble KOPPEKTHUBEI B




HCTIOJIHEHHUE KaK MO X0y €ro
peanu3anum, Tak U B KOHLIE
JIEHCTBUSL.

LYV

‘YMeHue: oCymecTBIsTh
CpaBHEHHE 1
KJIacCU(HKAIIHIO,

BBIOHMpasi KpUTCPUU JUIS
YKa3aHHBIX JIOTHYECKUX

oneparuii;

CTPOUTBH JIOTHYECKOE

paccyxaeHue

52. 52. | lIpakTuyeckas §48 Ymenue npumensats | K.YV 1. Opuenranus Ha IIpesenTanus

padota HOTy4YeHHBIE 3HaHUA | YMeEHHs paboTaTh B Iapax. TIOHMMAaHNE IPUIUH «['enernuecka
Ne7.Pemenne JUISL peIIeHHs LYV ycrexa B yaeOHoit s CBSI3b MEXIY
IKCIEepH- MPaKTHIECKNX YMeHus HaOIIOATh, IeNaTh | JSSTEILHOCTH; KJIaCcCaMH
MEHTAJbHBIX 3ama4, coOmoaas BBIBOJIBI IIPU TIPOBEACHUH 2. Y4aebHo- BEIIECTBY.
3aJa4 IO TeMme IpaBHiIa OTIBITOB. TI03HABATETbHBII
«OCHOBHBIE KJiac- 6€301acHOro P.VV/]. HHTEPEC K HOBOMY I/P Ne7 20.03
cbl oOpareHus ¢ YMeHune pacro3HaBaTh y4eOHOMY MaTepHary
HeOpPraHN4ecKuX BEI[ECTBAMU OIIBITHBIM ITyTEM KJIACCHI 1 criocobam perreHus
coeTHHEeHHID HEOPraHWYECKHX BEUIECTB, HOBOMW YacTHOM

OIUCHIBATH XUMUYECKUE 3am1a4n

peaknuu, HabJroJaeMbIe B

XOJI€ SKCIIEPUMEHTA.

53. | 53. | KoHTponbHas §40-47, 1.3akpennenue K.VVYI. 1. YMmenue
pa6ota Ne3 ymp.2, 3HaHUH 1 YMenne caMoCTOATEBHO OpPUEHTHPOBATHCA HA
no Teme ctp.164, PACuETHBIX HABLIKOB | OPraHM3OBLIBATH yueOHOe NOHUMAHHE NPUHHH
«OCHOBHble pasobpars | Yi o B3aHMOJICHCTBHUE B IPYIIIe ycrexa B yueOHoit
KNnacebl cxemy, 2.YMeHue peniarb ILYVY. JIeSITeIbHOCTH
HeopraHUYyecKunx ctp. 162- :(’)":123213 TpUMEpDI .YMeHHe-
coeaMHeHNI» 163 pONBHOIT OCYIIECTBIATH aHAIN3
paboTEL. 00BEKTOB C BBIACTICHUEM

CYIIECTBEHHBIX H

HECYIIECTBEHHBIX

MPHU3HAKOB; 23.03

* OCYIIECTBIISITH CHHTE3 KaK
COCTaBJICHHE IIEJIOTO U3
yacTeu.

P.YV .

Ymenns:

1.0cyn1ecTBIATh HTOTOBBIH
1 TIOIIATOBBII KOHTPOJI TI0
pe3yIbTaTy;

2. AeKBaTHO BOCIIPUHUMATh
OIICHKY YUHUTEIs;




3. Paznuuare ciocob u
pe3yJbTaT AeUCTBUS

54. | 54. | Ananus VYwmenne opnagenns | K.YV VMEHHE OLIEHUTH CBOU
KOHTPO/IbHOI HaBBIKaMH KOHTPOJISL | YMeHHe caMOCTOSTEIHHO y4eOHbIe TOCTIKEHNS
paboTbl. U OIIEHKH CBOEH OpTatH3OBLIBATE yueOHOe
Mepeble  NONBITKM JeATeNbHOCTH, JelcTBHE.
ymenue npeasuners | [LYV]I
KnaccuouKkaumm
BO3MO>KHBIE YMeHue npeoOpa3oBbIBaTh
XUMUAHECKNX TOCJICACTBUS CBOMX HHQOPMAIMIO U3 OJHOTO 03.04
S/1eMEHTOB. NeicTBHit BHJIA B IPYTOH.
MoHATHe O rpynnax P.YV]I.
CXOZHbIX YMeHHe cocTaBiIATh IUIaH
3/1eMeHTOB. penieHus IpooIeMBbl
Paznen 2. [lepuoanueckuii 3aK0H U IEPUOMYECKask CHCTEMa XUMHIecKuX dneMeHToB J[.J1. MenzaeneeBa. Ctpoenue atoma. (7 4acoB)
55. 1. | Nepnoanyeckmnit §49, Bonp. | Ymenue KVYV/. 1.Pa3ButHe ITepuoanueck
3aKoH [1.W. 1,3, 5 cTp. | xapakrepu3oBarh 1. VMeHHe 0TOBapUBAThCS U | BHYTPEHHEH [O3ULMK | ast CUCTeMa
MeHgeneesa 171 BAOKHEHIIIIE HPHXOJIHUTH K 00IIeMy IIKOJIbHUKA Ha YPOBHE | 3JIEMEHTOB
XUMHUCCKHE PEIICHUIO B COBMECTHOM MOJIOKHUTEITEHOTO (Tabmuia)
HOHSITHS: JeSTeIIbHOCTH; OTHOILCHUS K IIKOJIE,
XUMHUYECKUit 2.YMeHre TpPOAYyKTUBHO IIOHUMAaHUsA
JIEMEHT, paspenrath KOHQIUKTHI Ha HEOOXOIUMOCTH
Knaccn(uKaLys OCHOBE y4eTa HHTEpPECOB YUYCHUS], BBIPQKCHHOTO
BEIIIECTB HO3HILHI BCEX €ro B Ipeo0iaiaHun
YY4aCTHUKOB y4eOHo-
ILYVA. TTO3HABATEIBHBIX
1. ®opmupoBaTh ymMeHue MOTHBOB U
HPOBOJUTH CPaBHEHHE U HpeInoYTeHUN
KJIaCCU(HKALHIO 110 COLIMAIBHOTO croco6a
3a/JAaHHBIM KPUTEPHAM; OIIEHKH 3HAHHUIA; 06.04

2.PopMHUPOBATh Y YUaLTUXCS
IpeCTaBICHUE O
HOMEHKJIaType
HEOPraHM4eCKuX
COCIMHECHUI.

P.YV].

1. YMenue y4uThIBaTh
BBIJICTICHHBIE YUHUTEIeM
OPUEHTHPHI JEUCTBUS B
HOBOM y4eOHOM MaTepuaie
B COTPYIHHYECTBE C
YUUTEIIEM;

2. YMeHue 11aHupoBaTh

CBOM JIEMCTBUS B

2.dopMupoBaHUE
BBIPAKEHHOMN
yCTOWYMBO# yueOHO-
N103HABaTEIbHON
MOTHBAIMN YICHUS




COOTBETCTBUH C
MOCTaBJIEHHON

3a/1aueil ¥ yCIOBUAMHU €€
peanu3anum.

56. MNepnoamueckasn §50, BoMp. | Vmenue K.YV 1.Opuenranys Ha
Tabanua 2, 3ama4a 3 XapaKTepH30BaTh 1. Ymenue: TOHNMAHHE NPHHH
XMMUYECKMX + TECTHI, OCHOBHBIC 3aKOHbI * CTPOUTD MOHATHBIC T ycnexa B yueGHokH
S1eMEHTOB ctp. 176 XUMHIH: HapTHepa BbICKa3bIBAHUS, JeSATENIbHOCTH;
{kopoTKan [epHOINYeCKHil YUUTHIBAIOLIHE, YTO napT.Hep 2. YuebHo- 3
dopma): A- u b- 3aKOH. 3HaeT U BUAWT, & ch.) HET; I03HABATEIbHbBIN
* 33J1aBaTh BOIIPOCHI; HHTEPEC K HOBOMY
rpynnbl, Nepuoap!. * KOHTPOJIMPOBATH ACHCTBHS | y4eOHOMY MaTepHaiy
napTHepa. U criocobam perieHus
ILYVA. HOBOM 4aCTHOU
YMmeHue: 3aJauu
* OCYILECTBIISITH QaHAITN3
00BEKTOB € BBIACTICHUEM
CYILIECTBEHHBIX 10.04
HECYILIECTBEHHBIX
HPHU3HAKOB;
* OCYIIECTBIISATH CHHTE3 KaK
COCTaBJICHHUE IIEJI0T0 U3
yacreil.
P.YVA.
Ymenus:
1.0cynu1ecTBIATh HTOTOBBIH
Y MOILIArOBBIH KOHTPOJIb 110
pe3yJbTary;
2. AJIeKBaTHO BOCIIPUHUMATh
OLICHKY yYHTElIs;
3. Paznuuathb criocob u
pe3yabTaT JedcTBUS
57. Crpoetne atoma. | §51, Bomp. | YMmenme obwacaaTs | K.YV 1.Pa3zBuTHE IpesenTamus
Coctas  aTOMHbIX | 3, TECTBI, 3aKOHOMEPHOCTHU 1. YMenue noroBapuBatbes U | BHyTpeHHel nozunun | «Ilyremectsu
anep. Xumueckuii | cTp.180 W3MEHEHUsI CBOICTB | MPUXOJUTH K 00IIEMY 3 IIKOJIbHMKA Ha ypoBHE | € mo IICXO».
SNeMEHT _ 3JIEMEHTOB B PEIICHHUIO B COBMECTHOIT TIOJIOXKUTEIIBHOTO IMepuoanyeck
npeenax MajbIx JIeTeNIbHOCTH; OTHOILCHUS K IIKOJE, | as CHCTeMa
BUA aromos ¢ nEpruoa0B U Z.Ymem/le HpO}lyKTI/lBHO NOHHUMAaHHUA JJIEMEHTOB
OAnHaKoBbIM IJIaBHBIX MTOJTPYIIT pasperath KOHPIUKTHI Ha HEOOXOJMMOCTH (Tabiuia) 13.04

3apAgom aapa.
M3oTOnbI.

OCHOBE y4eTa MHTEpPECOB U
[TO3HIIMIA BCEX €TI0
YY4aCTHUKOB

ILYV.

1.YMmenue npoBoauTh
CpaBHEHHUE U
KJTacCH(UKAIHIO 10

YUCHUSI, BBIPQKCHHOTO
B Ipeo0IialaHun
y4eOHo-
MO3HABATEIBHBIX
MOTHBOB U
HPEIIOYTCHUH
COIMAJILHOTO CII0c06a




3alaHHBIM KPHTEPHAM;
2. ®opmupoBaTh y
yyalnuxcs nNpeacTaBIeHue o
HOMEHKIJIaType
HEOPraHUIECKHX
COEAMHECHUN

P.YV.

1.YMeHue yuuThIBaTh
BBIICICHHBIE YUUTENEM
OpUEHTHPHI JEUCTBUS B
HOBOM Y4eOHOM MaTepHaie
B COTPYAHHYECTBE C
YUUTENeM;

2. YMeHHe IIaHUpOBaTh
CBOU JICICTBUS B
COOTBETCTBUH C
MOCTABJICHHOM 3a1a4ei U
YCIIOBHSMH €€ Pean3alyu.

OIICHKHU 3HAHUH;
2.DopMupOBaHKE
BBIPAKEHHON
yCTOWYMBOI yueOHO-
TI03HABATEIBHOMN
MOTHBAINN YUCHUSI.

58.

Pacnonoxexwne
3/1eKTPOHOB no
3HEpPreTUYecKknm
YPOBHSAM.
CoBpemeHHan
dbopmynnpoBKa
nepuoanYeckoro
3aKOoHa.

§52, Bonp.
3 + TecTHl,
ctp. 184

YMmeHne oObICHATS:
(hU3HIECKHiA CMBICTT
ATOMHOTO
(TIOpsIIKOBOTO)
HOMeEpa
XHUMHYECKOTO
3JIEMEHTa, HOMEPOB
TPYTIIE ¥ TIEPHUOJIA,
K KOTOPBIM 3JIEMEHT
MIPUHAUIC)KAT B
MIEPUOAUYECKON
cucTeMe.

K.VV.

1. Ymenue:

* CTPOWTH MOHATHBIC [T
MapTHepa BhICKa3bIBAHUS,
YYUTHIBAIOIIUE, YTO TAPTHEP
3HAET ¥ BUIMT, a YTO HET;

* 33]1aBaTh BOIPOCHL;

* KOHTPOJHUPOBATh ACHCTBUS
mapTHepa.

LYV

YMenue:

* OCYIIECTBIIATH aHATU3
00BEKTOB C BbIJIEJIEHHEM
CYIIECTBCHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITH CHHTE3 KaK
COCTaBJIEHHE ILIEJIOTO U3
yacTei.

P.VV.

VMmenus:

1.0cCyImecTBIsATh UTOTOBBIH
U TIOIIATOBBII KOHTPOJI TI0
pe3yIbTaTy;

2. AeKBaTHO BOCIIPUHUMATh
OIIEHKY YUHTEIIS;

3. Paznuuatk criocob u
pe3yJbTaT IeHCTBHS

PasBuBarth
CIIOCOOHOCTH K
CaMOOIICHKE Ha
OCHOBE KPHUTEPHS

YCHEUIHOCTH Y4eOHOH

JACATCIIBHOCTH

ITepuoanueck
ast crucTeMa
JIIEMCHTOB
(Tabmuia)

17.04




59. 3HayeHue §53, VMeHue K.YV]. 1.PasButue IIpesenTanus
nepmoanyecKoro TECTHI, XapaKTEepH30BaTh: 1. YMeHue noroBapuBathCs U | BHyTpeHHeH nmo3unuu | «CtpoeHue
3akoHa. Musub u | cTp. 188 XUMHYCCKHE MPUXOAUTH K 00IIeMy 5 LIKOJbHUKA HA YPOBHE | 3JIEKTPOHHBIX
o on | e s oomuerach | st | oo

; X .
AW-Menpaeneesa. Eﬁ:ﬁfﬁﬁﬁ If;) octoBe | 2.YMeHHE NPOAYKTHBHO TIOHUMAaHHUS

HX TIOJOKEHHS B pasperniath KOH(QIUKTHI Ha HEOO0XOTUMOCTH
TIEPHOIIYECKON OCHOBE y4eTa HHTCPECOB U YYCHUS, BBIPAKCHHOTO
CHCTEME MO3HLIUH BCEX €ro B IpeodiailaHuu
J.M.Menpeneesa u Y4aCTHHKOB y4eCHo-
0COOEHHOCTEIH ILYVA. MO3HaBATEIbHBIX
CTPOGHHS X 1. ®opMupoBats yMeHUE MOTHBOB U
ATOMOB; COCTaBIAT, | POBOJUTL CPABHEHHUE U MPEANOYTCHUN
CXEMBI CTPOCHHS KJIaCCU(PUKAITUIO 110 COIMAIIBHOTO CII0c00a
aTOMOB TTepBBIX 20 3aJTaHHBIM KPUTCPUSIM; OIICHKH 3HAHHI;
3TIEMEHTOB 2.®opmupoBath y yuamuxcs | 2.0opMmupoBaHue
IIePHOIUYECKOI MpeacTaBICHUE O BBIPKEHHOM 20.04
CHCTEMBI HOMEHKJIaType yCTOWYMBOI yueOHO-

HEOPTaHWYECKUX MMO3HABATEIHHOM

COCAMHECHUH. MOTHUBAIMU YICHUS

P.YVI.

1. YMeHHe yuuThIBaTh

BBIJICJICHHBIC YYUTEIIEM

OpPHUCHTHUPHI ICHCTBUS B

HOBOM y4eOHOM MaTepuaie

B COTPYIHHYECTBE C

YUUTENEeM;

2. YMeHHe TIaHUPOBaTh

CBOM JIEHCTBUS B

COOTBETCTBUHU C

MOCTaBJICHHOM

3aJiaueil u ycloBUsAMU ee

peanu3anum.

60. MosTopexue n | §54, Bonp. | YMeHHe HOHMMATh K.YV, 1. MoruBanus IpesenTanus
06061eHne no | 1,3, OCHOBHBIE 3aKOHBI 1. Ymenue: Hay4deHUs peaAMeTy «Bemmkmi
Teme crp.190 XUMHU: § * CTPOHTH TMOHATHBIE IS XUMHS TeHUH U3
«Tleproanyeckuii MEPUOMICCKUI MmapTHepa BbICKA3bIBAHUS, 2.Pa3BuBath uyBcTBO | TOOONBCKAY.

3aKOH, €r0 YUHUTBIBAIOLIME, YTO IAPTHEP | TOPAOCTH 3a
3akoH " CyL[IHOCTb n 3HACT U BUJUT, a UTO HET, pOCCHﬁCKyK)
nepuoamndeckan 3HAYCHUE * 3a71aBaTh BOPOCHI; XMMHMUECKYIO HAYKY 24.04
cuerema * KOHTPOJMPOBATH AECUCTBUS 3.HpasctBeHHo-
XUMUHECKUX napTHepa. STHYECKOE
snemeHtos  [.U. ILYVYA. OLICHUBaHUE
MeHpeneesa. VYmenue:

CTpOEHI/Ie aToma».

* OCYIIIECTBIISITh QHAITH3
00BEKTOB C BEIJCIEHUEM




CYIIECTBEHHbBIX
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYLIECTBJIATh CHHTE3 KaK
COCTaBJICHHE IIEJIOTO M3
qacTeil.

P.YV]I.

VYmenus:

1.0cyu1ecTBIATh HTOTOBBIN
1 MOLIATOBBINA KOHTPOIb MO
pe3ynbTaTty;

2. AJIeKBaTHO BOCTIPUHUMATH
OIICHKY YUYHTEJIS;

3. Pa3nuuats criocob u
pe3yJbTaT NeHCTBUS

61.

dnekTpooTpuLaTen
bHOCTb
XUMMUYECKUX
3/1eMeHTOB.

§49-54,
Bomp.1,
ctp. 188,
BOIp.2,
ctpl84

1.3akpennenue
3HAHUHN U
pacyeTHBIX HABBIKOB
y4-csl.

2.YMeHue pemarb
TUTIOBBIC TIPHMEPHI.

K.VV/I.

‘VMeHne caMOCTOSTEIILHO
OpraHU30BHIBAaTh yueOHOE
B3aMMOJCHUCTBUE B IpymIe
TLYV]I.

YMenue:

* OCYIIECTBIIATH aHAITU3
00BEKTOB C BbIJIECIIEHHEM
CYIICCTBCHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITH CHHTE3 KaK
COCTaBJIEHHE ILIEJIOTO U3
yacTei.

P.YV/I.

VYmenus:

1.0cy1ecTBIATh UTOTOBBIH
U TIOIIATOBBII KOHTPOJIB TI0
pe3yIbTaTy;

2. AIleKBaTHO BOCTIDHHUMATH
OIICHKY yUYHTEIs;

3. Paznuuate criocob u
pe3yJbTaT IeHCTBHS

1. Ymenue
OPHEHTUPOBAThCS Ha
MIOHUMAaHHE IPUYNH
ycrexa B y4eOHOH
JESATEILHOCTH

IIepuoguuec
Kas cucTemMa
3JIEMEHTOB
(Tabnuma)

27.04

Paznen 3. CtpoeHue BeriecTBa. XMMHUYECKA:

s CBsI3b. (7 4acoB)

62.

KoBaneHTHas
cBA3b. [lonapHaa n
HenonsapHas
KOBaJIEHTHblE
CBA3UN

§55, Bomp.
1 + TecThi,
ctp. 193

VMenne 00bsACHATE
XAMHYECKHE
TTOHSATHS:
ANIEKTPOOTPHLIATEIIHH
OCTh XHMHYECKHX
DJIEMEHTOB,

K.YV/I.

1.YMeHHe HCIIONB30BaTh
peub I PErysLul CBOETO
IENCTBHS;

2.AIEKBaTHO HCIIOJIH30BaTh
peueBble CPEICTBA IS

Pa3BuBaTh
CIIOCOOHOCTD K
CaMOOIIEHKE Ha
OCHOBE KpUTEpHUs
YCIENMIHOCTH Y4eOHOH

JCATCIIBHOCTHU

04.05




XMUMHYECKAs CBA3b,
HOH

CpaBHeHue,
COTIOCTaBIIEHHE,
KJIacCU(UKAIHS,
paHKUpOBaHUE
00BEKTOB 10
OJTHOMY WITH
HECKOJIbKAM
MPEIOKESHHBIM
OCHOBAHHSIM,
KPUTEPUIM

peueHus
Pa3IUYHBIX
KOMMYHHKATHBHBIX 3aa4,
CTPOUTH MOHOJIOTHYECKOE
BBICKa3bIBaHUE, BIAJICTh
JTUATIOTHYECKOM (hopMOit
peuu

P.YV]I.

‘YMeHue caMoCTOsTENILHO
aJIeKBaTHO OIICHUBATh
MPaBUIIBHOCTD BBITOJTHEHUS
IEUCTBUSI 1 BHOCUTH
HEOOXO0IMbIC KOPPCKTHBEI B
HCIIOJIHEHHE KaK 0 X0y ero
pean3anuy, Tak U B KOHLE
JIeHCTBUSL.

ILYVYA.

‘YMeHue: oCylecTBIsATh
CpaBHEHHUE U
KJIaCCU(HUKALIUIO,

BBIOHpasi KpUTCPUH JUIS
YKa3aHHBIX JIOTHYECKUX

oreparmii;
CTPOUTB JIOTHYECKOE
paccyxaeHne
63. MoHHasA §56, YMeHue o0bICHATH K.YV/. 1.PazBuTne T.
crp.194- MOHATHA: 1. YMmeHue norosapusarscs U | BHyTpeHHed nosunuu | «KoBaneHTHas
CBA3b.
196 1o XHMHYECKast CBSI3b, HMPUXOJHTH K 00ImeMy 5 IIKOJIBHUKA Ha YPOBHE | CBSI3b»
HOHHOIH, KOBaJIeHTHA CBA3b PELIEHHIO B COBMECTHOM TIOJIOKHUTETBHOTO
2 (6. | ¥ €€ PaSHOBHIHOCTH | JEATENLHOCTH; OTHOILEHUS K IIKOJIE,
sorp. 2 (6, (nossipHas u 2.YMeHue NpogyKTUBHO MOHUMaHUs
B), 3, HETOoNApHAs); pasperatb KOH(INKTHI HA HE0OXOIMMOCTH
crp.198 MOHUMAaTh MEXaHNW3M | OCHOBE y4eTa HHTEPECOB U YUCHUS], BBIPQKCHHOTO
o0OpazoBaHus MO3HIINH BCEX €T0 B Ipeo0IalaHun

KOBAJICHTHOM CBSI3H;
YMETbh OIPEEISITh:
THII XUMHYECKOM
CBSI3U B
COCIUHEHUIX

YYaCTHHKOB

IL.YVY]I.

1. ®opmupoBaTh yMeHuUE
IPOBOAUTH CPAaBHEHUE U
KJTaCCH(DUKAIIHIO 10
3aJJaHHBIM KPUTEPHM;
2.®DopMupoBaTh y yUaluxcs
MPE/ICTABICHUE O
HOMEHKIIAType
HEOPraHUIEeCKHX
COeTMHEHNI.

P.YV].

y4eOHo-
TTO3HABATEIBHBIX
MOTHUBOB U
MPEANOYTEHUH
COIMANIBHOTO CIIoco6a
OIICHKHU 3HAHUU;
2.@opMupoBaHue
BBIPAKEHHOHN
YCTOWYMBOI yueOHO-
TI03HABATEIBHOM
MOTHUBALIUH yUEHUS

08.05




1. YMeHue yunTeIBaTh
BBIICICHHBIE YUHTENEM
OpUEHTHPHI JEUCTBUS B
HOBOM Yy4eOHOM MaTepHaie
B COTPYIHHYECTBE C
YUUTEIIEM;

2. YMeHHe IIaHUPOBAaTh
CBOU JICHCTBUS B
COOTBETCTBUH C
MOCTAaBJICHHOM

3a/1aueil ¥ yCIOBUAMHU €€
peanu3anum.

64.

BaneHTHOCTbL B
cBeTe
3/IEKTPOHHOM
Teopuu.

§56, cTp.
196-198,
BoIp. 4,
crp.198

VYmMenue

[MOHUMATh MEXaHU3M
00pa3oBaHuUs CBSI3H;
YMEThb ONPEACIATS:
THII XUMHYECKOMH
CBSI3U B
COCAMHEHMIX

K.VVYI.

1.YMenue ucnosnb3oBath
peub IS PETYIISAIUH CBOCTO
TIEHCTBHS;

2.AIeKBaTHO MCIOIB30BaTh
peueBble CpeacTBa s
peteHus

Ppa3IUIHBIX
KOMMYHHKATHBHBIX 3a]1a4,
CTPOUTH MOHOJIOTHYECKOE
BBICKa3bIBaHUE, BIAJICTh
JTUATIOTHYECKOM (hopMOit
peun

P.YVY.

‘YMeHue caMocTOsTeNIHO
aJIeKBaTHO OIICHUBATh
MPaBUIILHOCTD BBITOJTHEHUS
JICHCTBHSI U BHOCUTh
HEOOXO0IMMbIC KOPPEKTHBEI B
HCTIOJIHEHUE KaK MO X0y €ro
peanM3anum, Tak U B KOHIIE
JIeHCTBUSL.

LYV

‘YMeHue: oCylecTBIsATh
CpaBHEHHUE U
KJaCCU(HKAIIHIO,

BBIOMpast KPUTEPUH TSI
yKa3aHHle JIOTUYECCKUX
orneparuii;

CTPOHTH JIOTHYECKOE
paccykIeHue

1.Ymenue
OpPHUCHTHPOBATHCS HA
MOHUMAaHUE IPUYHH
ycrexa B yaeOHoit
IeATEeIbHOCTH,

2. YuebHo-
TO3HaBaTEIbHBIN
HWHTEpEC K HOBOMY
yueOHOMY MaTepHary
U CII0co0aM pereHus
HOBOI1 4acTHOI
3a/1a4H

T. «Monnas
CBSI3b»

11.05

65.

MeTtannuyeckas
cBA3b. [loHaAMue o
8000p00HOU c8Aa3U

§57, Bomp.
1, cTp. 202

Ymenne
OTIpEACTATh
BaJICHTHOCTh U

K.VVI.
1.YMeHHe HCIOIB30BaTh
peyb AL PEryJIsiiui CBOCTO

Pa3BuBarth
CIIOCOOHOCTD K
CaMOOIIEHKE Ha

15.05




u eé 8nuAaHUU Ha

CTCIICHb OKHCJICHU

TIEUCTBUS;

OCHOBE KpUTEPHs

usuyeckue 3JIEMEHTOB B 2.AnleKBaTHO UCTIOIB30BATh YCHELTHOCTH Y4eOHOH
ceolicmea COCITUHCHHUSX ; peueBble cpeacTBa Ui JIESITEIbHOCTH
sewecme Ha COCTaBJIATH: peueHusA
npumepe 800kbl. opmyssr PasITHIHBIX
W3yYCHHBIX KIIACCOB | KOMMYHUKATHBHBIX 3a]1a4,
HEOPTaHMIECKUX CTPOHTH MOHOJIOTHYECKOE
COCIMHCHUI BBICKa3bIBaHHE, BIIAJICTh
(6uHapHBIX HANOTrHYecKoi hopmoit
COEIMHEHUH 110 peuu
crenienu okucienus) | P.YVY]I.
YMeHne caMocTosITebHO
aJICKBaTHO OICHUBATh
MPaBUILHOCTD BBITOTHEHUS
JICHCTBHSI U BHOCUTH
HEOOXOIMbIC KOPPCKTHBEI B
WCIIOJIHEHUE KaK MO X0y €ro
peanM3auum, Tak U B KOHIIE
JIeCTBUA.
TLYV]I.
‘YMeHue: oCyIecTBIsTh
CpaBHECHUE U
KJIaCCU(HKAITHIO,
BBIOHpAsi KpUTCPUH IS
YKa3aHHBIX JIOTHYECKHUX
oneparuii;
CTPOHTBH JIOTHYECKOE
paccyxaeHue
66. Tuner §57 Vwmenue onpenenats | K.YV VMenue [pesenranys
Kpucmanau4eckux | ToBTOP., CTETICHU OKUCJICHUS 1. YMeHue 1oroBapuBaThCs U | OPUEHTHPOBATHCA Ha «OBP».
pewemok BoIIp. 2, XUMHYECKUX MPUXOAUTH K 00IIEMyY 3 NOHUMAHHE NPUHHH T.
(amomHas, ctp. 202 3JIEMEHTOB B PEIICHUIO B COBMECTHOM ycriexa B y4eOHOH «OxucmuTens
MONeKyAAPHAS, COCTUHECHHUSX, JIEATEIILHOCTH; JIeSITEILHOCTH HO-
UoHHas, OKHCJIUTEIILHO- 2.YMeHue nMpoayKTHBHO BOCCTaHOBHTE
Memannuveckas). BOCCTAaHOBHTEIFHBIE | pa3penars KOH(QIUKTH Ha JIbHBIC
3geucumocms peaknu, OCHOBE yYeTa HHTEPECOB 1 peaKum»
OKHCIIUTEb, HO3ULIUI BCEX €ro 18.05
d)u3‘fl‘4€CKUX BOCCTAaHOBUTCIIb, y‘{aCTHl/IKOB
ceolicme sewecms JMETD LYY
om m un:] mpecTaBIeHHE 00 1.YMeHne npoBoIUTh
kpucmannudeckou JIIEKTPOHHOM CpaBHEHHUE H
pewemku. bamance KJIaccu()UKAIHIIO 1O

3aJJaHHBIM KPUTEPHSIM;
2. ®opmupoBaTh y
y4YaIuxcs NpeICTaBIeHHe O




HOMEHKJIaType
HEOPTraHUYECKUX
COCAMHEHUI

P.YV]I.

1.YMeHue yuuThIBaTh
BBIJICIICHHBIC YUUTEIIEM
OpPHUCHTHUPHI JICHCTBUS B
HOBOM Y4eOHOM MaTepuaie
B COTPYIHHYECTBE C
yUuTEIeM;

2. YMeHHe IIaHUPOBaTh
CBOU JCHCTBUS B
COOTBETCTBHH C
ITOCTaBJICHHOU 3aa4yeii 1
YCIIOBUSIMU €€ peali3alliH.

67. KoHTponbHas §55-57 1.3akpennenue KYVI. 1. YMenue
pa6ota Ne 4 no HOBTOP., 3HAHUH U YMeHne caMoCTOATEIbHO OpHEHTHpOBAThCA Ha
Temam: 3a7aua 3, pacUeTHBIX HABBIKOB | OPraHH30BBIBATH yueOHOE MOHMMAHUE PUIUH
«Meproanueckmii ctp. 202, yu-csl. B3aHMO/ICHCTBUE B IPYIIIe ycrexa B yuaeOHoit
2.YMeHue pemarb ILYV]I. JIeSITENbHOCTU
3aKOH U TeCTHI
nepuoamyeckas o1p.193 THIOBBIC IPHMEPEI YmeHnue:
cUcTeMa : KOHTPOJIbHOU * OCYIIECTBIIATH aHAITU3
paboTHL. 00BEKTOB C BBIICTICHUCM
XUMUYECKUX
CYIICCTBCHHBIX U
snemeHTos [.U. y
HECYIIECTBEHHBIX
MeHpeneesa. .
o MPU3HAKOB;
TPOEHNE aToma. * OCYIIECTBIISITH CHHTE3 KaK 22.05
CTpoenue COCTaBIIEHHE TIEJIOTO M3
BeLLecTBay. gacTeif.
P.YVA.
Ymenus:
1.0cy1ecTBIATh UTOTOBBIH
Y MOIATOBBIA KOHTPOIIb MO
pe3ynbTarty;
2. AJIeKBaTHO BOCTIPHHUMATH
OLIEHKY yUYHTEIIs;
3. Pasnuyats croco® u
pe3yJbTaT IeHCTBHS
68. AHanus VMeHue oBnageHus K.YV]I. YMeHue OLIEHUTEH CBOU
KOHTpO}'leOﬁ HaBbIKaMHU KOHTPOJIA VYMeHne caMoCTOsATEIIBHO quGHble JOCTHIXKCHUA
paboTbl. U OIIEHKH CBOEi OpraHMU30BBIBATH yueOHOE
MoBTopeHue " JeSTeIbHOCTH, JelicTBHe. 25 05

obobuieHne no
Temam:
«Mepunoanyeckui

YMEHUEC NPEABUACTH

BO3MOJKHBIC

IMOCIEACTBUA CBOUX

IENCTBUM

ILYV].

YmMenue npeoOpa3oBbIBaTh
MHGOPMAIIUIO U3 OJTHOTO
BUJA B APYTOH.




3aKOH " P.YV/I.

nepuoanyecKas YMeHue cocTaBiIsITh IUIaH
cuctema peleHns MpooIeMBbl
XUMUYECKUX
snemeHtos  A.U.
MeHpeneesa.
CtpoeHue artoma.
CtpoeHue
BellecTBay.

Hroro: 68 yacos.
KonTponbsHbIX padoTt - 4 yacoB (KoHTpOIBHBIX paboT 1Mo TeMaM 4)
[Ipaktueckux padboT — 6 yacos




MYHULUUNANBbHOE O6PA3OBAHUE rOPO4 APMABUP

MYHULUMNNANBHOE BIOAXKETHOE OBLLEOBPA3OBATE/IbHOE YYPEXKOEHUE

CPEAHAA OBLLEOBPA3OBATE/IbHAA LUKOJIA Ne 12

COIrNACOBAHO
3amecTtutens gmupektopa no YBP

MBOY-COLLNe12
lepaweHKo E.C.

KAJIEHJAPHO-TEMATHYECKOE
INIJTAHUPOBAHHUE
10 XUMHUH

Knacc: 9 «A», 9 «b», 9 «B».
Yyntenb: [MhatoHoBa [annHa AHAaTONbLEBHA
KonunyectBo yacos: Bcero - 68 yacoB; BHeaenaw - 2 4aca;

MnaHWMpoBaHME COCTAaBAEHO HA OCHOBE paboyeit Nporpammbl

MNnatoHoso .A. N0 XUMUN YTBEPKAEHHON peweHuem negarornyeckoro coserta (nportokon Nel ot 30 asrycta 2020r.)

YuebHuk: I.E.Pyasutuc, ®.I.Penbaman. Xummsa, 8 knacc. M.: «MpocseleHue», 2017r. ¢ 3N



KanengapHo-tematnueckoe iIaHupOBaHUeE MO XUMUH sl 9 Kkinacca (68 4yacoB: 2 yaca B HEJZIEIIIO)
(VMK Pymzutuc I'.E., ®enpaman @.I'. , DI'OC O00) 2022-2023

Ne | Jara | flaTa Tema ypoxa | OcHoBHbIe BBl | Popma Ilnanupyemble pe3yJibTaThl MTO | a/3
n/m | YPOKa | ypoka AEeATEILHOCTH Opranusa
glz,:]:) dakT 147071 IIpeameTtHbIe MeTtanpeameTHble: JIMYHOCTHBIE
9 «B» odpa3oBa IMo3naBaTenbubie YY/I,
9 «B» TeJIbHOT0 PeryastuBnbie YY/I,
nponecca KommynnkatuBHbie YY |
Kaaccndukanusa xummudeckux peaknui (74)
1-2 | 04.09 OkwucnutensH | OBP. yueOHoe | Haywares: losHapareNbHble: MOCTPOCHHE Oco3HaHue yueb | §1
07.09 0— O —— SAHSTHE Knaccudpuupoars JIOTHYECKOMH LIeNH pacCy K ACHUIH; LeHHOCTe HIK
) XUMUYECKHE PEaKLIUH. YCTaHOBIICHHE IPUYNHHO-CJICICTBEHHBIX N
BOCCTaAHOBHUT BOCCTAHOBHUTCIIb ITpuBoUTH IPpUMEPHI cBsa3eil. KoMMyHHKaTHBHEIE: YMEHHUE C 3HaHHUH U
eJIbHbIC OKI/ICJ'IGHI/IG u peaKHI/Iﬁ KaXXI0ro Turiia. HOCTaTO‘IHOﬁ TOYHOCTBIO BBIpAXXaTbh CBOU HpI/IMeHeHI/Ie
Pacrio3HaBaTh OKHCIMTENBHO- | MBICIH B COOTBETCTBHU C 3aa4aMH 1
pCaKInu. BOCCTaHOBJICHUC BOCCTAHOBHTEIbHBIC PEAKIINH | YCIOBHSIMH KOMMYHHKAIIUH. ux Ha
PaccranoBka 10 ypaBHEHHUSAM PEaKIIHH. PerynsaTuBHEIE: BajieHUe IMPpaKTHUKE.
KO3(1)(1)HHH€HTOB HOJ'ly‘laT BO3MOKHOCTH MOHOJIOTHYECKOU U Z[I/IaJ'IOFI/I‘IeCKOﬁ I/ICHOHB:;OBaHI/I
Hay4uThes: Onpenensars mno (dopmamu peun. .
METOJO0M YPaBHEHHIO PeaKIHu € 3HaHUU 1A
QJICKTPOHHOT'O OKHCIIUTEIb, BOCCTAHOBUTEND, peuicHu-d
6ananca B OBP TPOLIECC OKHCIICHH, yueOHBIX
BOCCTAQHOBJICHUSL.
3a7ad.
3 11.09 TermoBon 3K30TepMI/I‘—IeCK y‘IG6HOC Hayuatcs: Habmonats u [o3HaBaTenbHbIE: OCYIIECTBIISATH IOUCK Hcmoap30Banu yqe6 §2
(b (b OIUCHIBATh XUMUIECKUE HYXHOI MH(OpMaIHu B yIeOHHUKE, .
c} CKT XHM. ue u 3aHATUC PEAKIIHH ¢ TOMOIIIBIO aTTace. € 3HaHUU 1A HHUK
PCaKknuu. OHAOTEPMHYCCK €CTECTBEHHOTO SA3bIKA U S3bIKA peICHUA
HC pCakuu xumun. Iloyqar KoMMYyHUKaTHBHBIE: YUUTHCS BBIPAXKATh y‘le6HBIX
BO3MOKHOCTb




HAY4YUThCs: BBIUUCIAT CBOM MBICIIH B COOTBETCTBHM C 3aJa4aMU | 33773y,
TEeNI0BOi 3P deKT peakuuu o | U yCIOBUSIMU KOMMYHHKAIUU.
TEPMOXUMHUYECKOMY PeryyiaTHBHBIE: TPOrHO3UPOBATH
ypaBHeHH10 COCTaBIATh pe3yJIbTaThl YPOBHS YCBOCHHUE
TEPMOXUMHUYECKUE YPABHEHUS | U3y4yaeMOro MaTepuaia.
peakuuii.
14.09 CKOpOCTB CKOpOCTI) yqe6Hoe Hayuares: Mccnenosats ITo3HaBaTenbHBIE: yMEHUE IPIMEHATH OBJ'Ia,Z[eHI/Ie yqe6 §3
o YCIIOBHS, BIUAIOLIME HA MOJIyYCHHBIC JAHHBIE JUIS PEIICHHS o
XHMqufKHX XUMHNYCCKOHU 3aHATUC CKOPOCTb XUMHYECKOi NPaKTHYECKHX 3a/1a4. CI/ICTGI\EOI/I HUK
peaKkuu. pcakuu. peakiuu. [osyuar KommyHuKkaTHBHBIE: yMeHue onpenessts | SHAHUU
KaTanmaTop. BO3MOKHOCTH LETH CBOETOo 00ydYeH s, CTABUTD U
I/IHFI/I6I/ITOp. HayuuThces: OnuceBaTh (hopMyIHpOBATH IS Ce65{VHOBLIe 3a1a4u
YCIIOBHS, BIMSIOLIKE HA CKO- B yueOe U IT03HaBaTEeNIbHOM
XUMHUYECKOe POCTh XMMUYECKOH peaKIyu. JIeSITeIbHOCTH. PeryasTuBHbIe:
paBHOBeCI/Ie TMPOTHO3UPYIOT PE3YJIbTAaThl YPOBHSA
YCBOEHMS U3y4aeMOro Marepuaa.
18.09 H/pN(_)l H3yq MPaKTHY Hayuares: [IpoBoauts [Ho3HaBaTenbHbIE: OCYIECTBIIATH OUCK OgnanecHue yqe6 84
XUMHUYECKUE OIIBITHL, IIPU HYKHOI MH(pOpMaIuu B yIeOHHUKE, o
CHHUC CeKast U3yYEHHU BIUSAHUA YCIOBHH aTiace; OOBSICHEHNE CYIECTBEHHBIX CI/ICTCI\EOI/I HHK
BJIMAHUA pa60Ta MPOBEICHUS XUMHUYECKOH IIPU3HAKOB NOHATUH TeMbl. OBlajeHue 3HaHUH
ye TTOBHUH peaknuu. [IpoBoauts MPaKTHIECKUMH YMEHUSIMHU PaOOTEHI C
IPYHIIOBbIE HAOIIOICHHS BO kapToil. KOMMYHUKATHBHbIC:
p OBGHGHH% BpeMs IIPOBEICHUS IUIAHUPOBATh LIETH U CIIOCOOBI
XUMHYCCKOU 71a00paTOPHBIX OIBITOB. B3aUMOJICUCTBHS; OOMEHUBATHCS
peaxIuu Ha IHony4yaT BO3MOKHOCTH MHEHUSAMH, CIIyLIaTh APYT ApYyra.
HAY4YUTbCSA: Y4acTBOBATh B PerysiaTHBHBIE: TPOrHO3UPOBATh
€€ CKOPOCTb. 00CyKIEHUH Pe3yITbTaTOB pe3yabTaThl yCBOSHHS MaTepuaa.
onbITOB. Jlenarpb
ONPEJIENIEHHBIE BBIBOJIBL.
21.09 O6paTI/IMBIe O6paTI/IMLIe u yqe6Hoe Hayuarcs: JlaBath ITo3HaBaTeNbHbBIE: YCTaHABINBATh Osnanenue yqe6 §5
OIpeJIENIEHUE CKOPOCTH MPUYUHHO-CIIEICTBEHHBIE CBSI3U U o
PCaKInH. HeO6p aTUMBIC 3aHATHC XUMHUYECKOH PEeaKUU 1 €€ 3aBUCHUMOCTU. KOMMYHHKAaTHBHEIC: CI/ICTCI\EOI/I HHK
XUMHYCCKHE 3aBHCHMOCTb OT YCIIOBHH TUTAHUPOBATH LEJIN B CIIOCOOBI 3HaHHUH
pCakuuu MIPOTEKAHUS PEAKIIUU B3aMMOJEHCTBUS, TOHUMATh MO3HUILIHIO
X IHony4yaT BO3MOKHOCTH JIPyroro, y4acTBOBaTh B KOJUICKTHBHOM
MMHUHCCKOC HayuuThcs: [laBaTh o0cyxIeHnH poOeMsl. PerynsaruBHele:
PaBHOBECUC OnpeAeacHNs NOHATUI INPUHUMATh U COXPAHATh y4eOHYIO
KXHUMHYECKOC PABHOBECUEY, 3a1a4y; y4YUTBhIBATb BBIJACIICHHBIC
«IpsAMas peakuus» u YUUTEIIEM OPUCHTUPBI }IGP'ICTBI/IR.
«oOpaTHas peakuus»,
YCIIOBHSL CMEIICHUS
XUMHYECKOTO PABHOBECHS
25.09 O606H.I€HI/IG yqe6H0e ITosryyaT BO3MOKHOCTH Ilo3HaBaTenbHBIE: CAMOCTOSATEIBHO Oco3Hanue yqe6 §1-5
HAYYHUThCSA: BBINOIHAT BBIICJIATH ¥ (POPMHUPOBATH LIEITH;
" 3aHATHC 3aJJaHUs Ha 3aJJaHHBIE TEMBIL. QHAJIM3UPOBATH BOIPOCH ¥ POPMUPOBATD HCJTOCTHOCTH HHUK
cucremMarmusa Jlenath onpeeneHHbIe otBeThl. KOMMYHHUKATUBHBIE: IMMOJIYUYCHHBIX




[UST 3HAHUIA, BBIBOJIBI IIPH PEIICHNH 331a4 | Y4acTBOBAaTh KOJUIEKTUBOM B 3HAHUH.
obcyxneHnu npoodyem; oOMeH
MHEHHSMH, IOHUMATh TTO3HILHIO
nmapTHepa. PeryTuBHbIe: IPUHUMAIOT U
COXpaHSIOT Y4eOHYIO 3a/ay;
COCTaBIISIIOT IUIaH M ITOCJIEA0BATEIHHOCTD
JICHCTBUH.
XHUMHYECKHE peaKlini B BOAHBIX pacTBopax (104)
8 28.09 CymHocThb DJIEKTPOJIHT. yuebHoe | Haywares: O6obmars HosHapatenbHbie: ymenne Oco3HaHne yueb | §6
3HAHUS O PaCTBOPAX. OpTaHMU30BBIBAThH CBOIO AESTENLHOCTb.
Tiporiecea HeI)J'IeKTpOJ'II/IT. 3aHATHC ITpoBoauTs HabMIOAEHNUS 3a KoMMyHMKaTHBHbIE: TPUHIMATh U HEJIOCTHOCTH HHK
3JIEKTPOJIUTU | DJIEKTPOIUTHYE IOBE/ICHHEM BEIICCTB B COXpaHSITh y4eOGHYyIO 3a/a4y. MOJIy4YCHHBIX
4ecKoH cKas pacTBOpax, 3a XUMHUYECKHUMHU Perynsarusaere: popmuposanue n 3HAHUH.
PEaKIMIMHE, IPOTEKAFOIIAMHU pa3BHUTHE YMEHHI BECTH
Ancconranuy | TUCCOMHAIH, B pactBopax. Ilomy4ar CaMOCTOSITEIIbHBIN ITOUCK, 0TOOD
ruaparanus. BO3MOKHOCTh uHpopMarmu.
KpI/ICTaJIJIOFI/I ap HayuuThes: O0cyKaaTh U
OOBSICHATD IPUIHHY
aThl. 3JIEKTPOIIPOBOIUMOCTH
KpHCTaHHquCK BOJIHBIX PACTBOPOB, COJIEH,
as Boza KHUCJIOT U LIENoYel 1
WUTFOCTPUPOBATh MPHMEPAMHU
W3y4YeHHbIE TOHATHS
9 02.10 Kucnotsi, ydeOHoe | Haywarcs: naats llosnaparenkHEIE; yMEHHE Osnanenue yueb | §7
OTIpe/eNIeHNE TOHITHH OPTaHM30BBIBAThH CBOIO AESTEIHHOCTS, .
Auccouuany | men04H 1 o 3aHATHC KHCIIOTa», «OCHOBAHUEY, BBIOMPATH CPECTBA IS PEeaNTH3aIlH CI/ICTCI\EOI/I HHK
s KUCJIOT, C TOYKH 3pCHUA «COJIbY» C TOUKU 3PEHUS LEJIEH. 3HAHWH.
OCHOBaHUU U Tg]_‘[ TEOPHHU HIEKTPOIUTHUECKON
COJIeli. CTyHGH‘IaTaSI muccouyatn. Hoarysar ) KoMMyHHKaTHBHbIE: IPHHUMATh U
BOSMOKHOCTE HAYIHTECSH. COXPaHATh y4eOHYyI0 3a1ady.
AnCCONHALNs OOBACHATE Ob1IIHe CBOfiCTBA PerynarusHble: (POpMUpPOBaHUE U
kucior. Uon KHCJIOTHBIX U IIEIOYHBIX pa3sBHTHE yMeHHIt BeCTH
FI/I,I[pOKCOHI/IH PacTBOPOB HATMIHEM B HHX CaMOCTOSTEILHBII TIOMCK, OT60p
HOHOB BOZOPOJa U HHpOPMALTHH.
THIPOKCHUI-HOHHOM
COOTBETCTBEHHO, a TAK)Ke
COCTaBJIATL YPaBHEHUS
3JICKTPOJINTHUECKOM
JMCCOIMALUH KUCTIOT,
OCHOBAHUI1 U coJeil
10 05.10 Crna0Oble 1 Crernedb y‘IG6HOC Hayuares: laBats Ilo3HaBaTeAbHBIC: YCTAHABIUBATD OsnaneHue yqe6 §8
OTIpEeNICHNS TOHATHIT MPUYUHHO-CIIEACTBEHHBIE CBS3M. .
CHIIBHBIC SH?'KTPOHI/ITHLICC 3aHATHC «OJICKTPOJIUTY, KOMMXHI/IKaTl/IBHbIe: YMEHHUE OTIPEACIIATH CHCTeI\EOH HUK
QJICKTPOJIUTHL | KOU HEJIEKTPOJIUT, 1IeJIH CBOET0 00Y4eHMs, CTAaBUTh U 3HaHUMH.
. CTCHCHL JHCCOILIMAIIUH. «OJICKTPOJIUTHYCCKAA (bopmym/lposan, JUTs ce0sl HOBBIC 3a1a4n

nucconuanusi».JlaBare onpen

B yueOe U Mo3HaBaTeIbHON




eJICHUsI TIOHSATUHN «CTEIICHb

IUccolanuu CI/IJIBHBIG u JACATEIIbHOCTH, Pa3BUBATh MOTUBBI U
crabuie 3IEKTPOJINTHUECKOM HMHTEPECH] CBOEH NIO3HABATEIBHOMN
JHCCOLIMALUI», «CHIIbHBIE JEATENIBHOCTH. PerynsTuBHbBIE:
OJICKTPOJIUTHI. 3JIEKTPOJIUTHDY, «clladble MPOTHO3UPYIOT PE3yIbTaThl YPOBHS
251eKTpoauThl». Ioayuar YCBOEHHMS U3y4aeMOro MaTepuaia;
BO3MOKHOCTh NPUHAMAIOT U COXPAHSIOT YIeOHYIO
Hayuuresi: [lonumars, B yeM | 3amady.
COCTOUT pa3sHULA MEXIY
CHJIbHBIMH U CIIa0BIMU
SNEKTPOIUTAMHU
11 09.10 Peakmun Peakun y‘-IGGHOG Hayuares: Onpenenstsb [IpenMeTHbIE: aHATM3UPOBATH U OsBnagenue yqe6 §9
peakIy HOHHOTO OOMeHa, 0TOMpaTh HHPOPMALIUIO; BEIABIDKCHUE o
HMOHHOTO MOHHOTO 3aHATHC YCIIOBUS MX NPOTEKAHUS. THIIOTE3 U X 000CHOBaHUE; IIOCTPOCHHE CUCTEMOU HHK
oOMeHa. oOMeHa: TIOJTHbIE YMeTb COCTaBIIATD IMOJHBIE H | JIOTHYECKOH [ETIH PacCy KISHUI. 3HaHWH.
U COKpAIlleHHBIE COKpalllCHHbIE HOHHBIE KoMMyHHKaTHBHEIE: BEIOOP OCHOBaHUH U
YpaBHEHHST HEOOPATHMBIX KPHUTEPHUEB C LIEIIbIO BBIICJICHUS
HOHHBIC peaKIyii ¥ pa3bsACHATD UX MPU3HAKOB, YMEHHE C TOUHOCTBIO
YpaBHCHHAL. cymaocTts Ilomyuart BBIpaKaTh CBOM MBICIH B COOTBETCTBUH C
BO3MOKHOCTh 3a7a4aMHy U yCJIOBUSIMUA KOMMYHHUKAIIAN.
HAY4YHUThCH: IPUBOIUTH PerynatuBHbIC: IPUHATHE U COXPAaHEHNE
IIPUMEPBI PeaKI1i HOHHOTO yueOHOH 3a1a4u.
00MeHa, MIAYIIHX JI0 KOHIIA
12 12.10 Tu JIPOJTH3 T'u JPOJIH3 yqe6Hoe Hayuares:Konkpernsuposar | Ilo3HaBaTenbHBIE: CAMOCTOSTENHEHO Osgnaneuue yqe6 §10
o < b IOHATHE «HOH». O000maTs | BBIAETATH M HOPMHUPOBATH LICIH; o
concn. coen. 3aHATHC HOHSTHS «KaTHOH», KAaHUOH». | aHAJIM3UPOBATh BOIPOCHI, (HOPMHUPOBATH CI/ICTCI\EOI/I HHK
I'moponns o HccnenosaTs cBOMCTBA OTBeTH. KOMMYHHKATHBHBIE: 3HAaHUU 1
KaTI/IOHy u PacTBOPOB DJICKT- Y4aCTBOBaTh B KOJUIEKTUBHOM HpI/IMeHeHI/Ie
poustntoB.JlaBaTh onpezneneHue | oOCyxIeHUH NpodieM; oOMeH
aHHOHY . ruaponusa coneif. Iloaygar MHEHUSAMH, TOHUMaHUe TO3ULUU nx B
FI/IHponm C BO3MOKHOCTh napTHepa. PeryasaTuBHbIC: CTaBUTh JKU3HCHHBIX
pasokKeHnEM HAYYUThCS: COCTaBIATh yueOHYI0 33/1auy Ha OCHOBE COOTHECEHHS CHUTYaIHSIX.
YpaBHEHHUS peaKInit TOTO, 9TO YK€ M3BECTHO U YCBOEHO, U
COCANHCHMS THApONN3a coieil n TOTO, 4TO €Ille HEM3BECTHO.
OTIPEENATH XapaKTep CPebl
pacTBOPOB coJiel 1o UX
COCTaBy
13 | 16.10 [1/pNe2.Peme | Ypox npakTtuy | Haywares: Onncbisars lpenmernble: aHATH3HPOBATL U Hcnonb3oBanu | yued | §11
CBOIiCTBa BEILIECTB B XOZ€ /ie- | OTOMpaTh MH(OPMAINIO; BBIIBIKECHHIE o
HHC SKCTICpH- | 3aKPCILUICHAA ceKas MOHCTPALMOHHOTO TUIOTE3 U UX 000CHOBaHKE; TOCTPOCHUE C SHaHMHA VTS HHK
MCHTAJIBbHBIX HpOfI,Z[CHHOFO pa60Ta nmabopaTopHOTO JIOTUYECKOH 1IN pacCy KACHUH. peuicHu-d
3a/1ad4. Marepuana skcriepuMenTa. CoOmonaTs KoMMyHHKaTHBHEIE: BEIOOP OCHOBAHUH H yqe6HHx
OTpa6OTKa MpaBHiIa TEXHUKU Oe30mac- KPHUTEPHEB C LENIBIO BBIIETCHHS 3anau
HOCTH. XapaKTepH30BaTh MPU3HAKOB, YMEHHE C TOYHOCTBIO :
aJIropuTtMa YCIIOBHS TEUECHUS peaKklUuil B BBIPa)KaTh CBOM MBIC/IM B COOTBETCTBUH C
COCTaBJIECHUYA pacTBOpax JICKTPOJIUTOB 10 3aa4aMiy U yCJIOBHUAMU KOMMYHUKAIIUU.

koHa. OnpeaensiTh

PerynsTuBHbIe: cOXpaHeHHE YueOHOit




IIOJIHBIX U
COKpaIlleHHBIX
ypaBHEHUH
HMOHHBIX
peakuuii

BO3MOXHOCTb MPOTEKAHUS
peakuuii HOHHOTO OOMeHa.
[IpoBoauTk rpynnossie
HaOII0ACHUS BO BpeMs
MPOBE/ICHNUS Ta0OPaTOPHEIX
onsiToB. Ioyuyar
BO3MOKHOCTH

HAYYUTHCS: IPUMCHATD
TeopeTH4ecKHe 3HaHUS Ha
MPaKTUKE, OOBIACHITD
HaOIFOICHUS U PE3YTIbTaThI
MPOBOJUMBIX

omnbiToB O6CYXKIaTh B
TpyIIax pe3yJIbTaThl OIBITOB.
OOBSCHATH CYIIIHOCTD
peaknuii HOHHOTO OOMEHa.
Pacnio3naBatsb peakuyu
HMOHHOTO 0OMEHa 110
YPaBHEHUSIM peakLuil.
CocTaBIATh MONHBIE U
COKpAIlleHHbIE HOHHBIC
YpaBHEHHUSI peaKIHil.

3agauynu

14 19.10 Pemrenue 3HAKOMCTBO C yqe6Hoe Hayuatres: pemath HOSHaBaTeJ'H()bHHeZ CaMOCTOSITENILHO Oco3uauue yqe6 TeTpA,
pacyeTHbIE 3a]1a4u 110 BBIJICNIATH U POPMUPOBATH LIENH;
Sazéaq Ha HOBBIM THITOM 3aHATHC YPaBHEHUSIM XUMHIECKHX aHANIM3UPOBATh BOTIPOCHI U (hOpMUpPOBaATH HETOCTHOCTA HHK b
M30BITOK 3aa4d peakuuii ¢ KCroIb30BaHHEM oTBeThl. KOMMyHHKaTHBHEIE: IMMOJIYUCHHBIX
HEIOCTATOK. Pernenue MAacChl, KOJIMYECTBA BEIIECTBA | YYaCTBOBATh KOJUIEKTHBOM B 3HAHWH.
i o0beMa 0JTHOTO 3 obcyxneHnn mpoosiemM; oOMeH
pacHCTHBIX BCTYNUBIINX WIIH MHEHUSAMH, TOHUMaTh O3ULUIO0
3a41a4 MOJIyYaloUIUXCs B peakluu napTHepa. PeryasaTuBHble: IPUHUMAIOT U
Beects Momxyuar COXPaHSAIOT yueOHYI0 3a/1auy;
BO3MO’KHOCTh COCTABJISIOT IUIAH U IOCIICA0BATENBHOCTD
HAYYUTHCSA: BBIMONHATH IEUCTBUIA.
3aaHMs HA 3aJJaHHBIE TEMBI.
Jlenate omnpeneneHHble
BBIBOIBI IIPH PEIICHHUH 33139
15 2310 KOHTpO_]‘IBHaﬂ YPOK KOHTpOHH y'(_Ie6Hoe Hayancﬁ: TMPUMEHATH HosHanaTean))HHe: OCyH_IeCTBéIHTB IIOUCK OBHaI[CHI/IC
3HaHUs, YMCHUS U HAaBbIKH, HY>XHOU UH(pOpMAIlUU B YUCOHUKE, (9
pa6OTa Ngl u OHeHKH 3QHATHE [NOJIYYCHHBIC TIPU U3YUCHUN aTtjace. KOMMyHI/IKaTI/IBHble: YYUTHCA CHCTEMOH
3HAHUU TEMBI BbIPa)KaTb CBOU MBICJIM B COOTBETCTBUHU C 3HaHUU
YUaIIIXCS 3aJa4aMHy U yCJIOBUSIMHA KOMMYHUKAIIHN.
PeryaaruBHBIC: IPOTHO3UPOBATH
PEe3yJIbTaThl yPOBHS YCBOCHHUE
M3y4aeMOro MaTepHaa.
16 26.10 AHanus yqe6H0e Hayuyarcsi: npMMeHSTh Ilo3HaBarenbHbIE: YMEHHE IPUMEHATD OBJIB.I[CHI/IC

3HAaHHUA, YMCHHUS U HaBbIKH,

MOJIYUYCHHBIC TAHHBIC IJI PCILICHUA




KOHTPOJIbHOM 3aHSITHE MOTy4YeHHbIE TIPH U3Y4IEeHUU MPaKTUYECKUX 3a/ad. CUCTEMOM
TeMBbI KoMMyHHKaTHBHbIE: YMEHHE ONPECIATh .
padore1. LETH CBOEro 00ydeHHs, CTABUTh U SHaHUH
Tonoxenue hopmyupoBath A5 ceOsl HOBBIE 3aa4l
HCMCTAJIJIOB B B yuebe U Io3HaBaTeIbHON
HepI/IOI[I/I‘IeCK JEATEIILHOCTH, pa3BUBAaTh MOTUBEI U
Oif crucTeMe HHTEPECHI CBOCH NI03HABATEIbHON
JI.A.Mennene JIeSITENBbHOCTH.
esa. O0uue
o PerynstuBHele: MPOTHO3UPYIOT
CBOMCTBA pe3yabTaThl YPOBHS YCBOCHUS
HEMCTAJLIOB. M3y4aeMOro MaTepHala; MPUHAMAIOT 1
COXpaHSIOT YUeOHYIO 3a1auy
I'ajorens! (S4)
17 09.11 T ajioreHsl. TTonoxxenue yqe6Hoe Hayuarcs:XapaktepuzoBath | [lo3HaBaTenbHbIE: YMEHUE IPUMEHSTH Oco3Hanue yqe6 8§12
D TaJoTeHbl Ha OCHOBE HX MOTy4YeHHBIE JaHHBIC IS PEIICHUS
HU3NYCCKHUEC TaJIOIrCHOB B 5 3aHATUC TOMOKEHNS B NIEPHOAMIECKOH | MPAKTHIECKUX 3a71ad. OCJI0CTHOCTHU HHUK
u IIEPUOANICCKOH CHUCTEME U 0COOEHHOCTEH KommMyHuKkaTHBHEIE: yMeHHE onpenensath | IPUPOIbI.
XUMHUUYeCcKue CUCTEME CTPOCHUS UX aTOMOB. CJIu CBOCTO OﬁyquI/IH, CTaBUTh U
o IToyyaT BO3MOKHOCTH (hopMyIHMpoBaTh It ce0s HOBBIE 331a91
CBOMCTBA. XAMHICCKIX HayuuThest: OOBACHATD B y4e0Oe 1 II03HaBaTeJILHOH
JJICMCHTOB 3aKOHOMEPHOCTH U3MEHEHHS NIeSITeTBHOCTH, Pa3BUBAaTh MOTUBBI H
CBOMCTB rajIor€HoB ¢ HMHTEPECHl CBOEU NO3HABATEIbHOMN
YBEIHYEHHEM aTOMHOTO JeATEITBHOCTH.
HOMepa. Onpenenirs
IIPUHAZICKHOCTD BEILECTB K PerynatuBHble: NPOTHOZUPYIOT
OMPCACICHHOMY Kiaccy pe3ybTaThl YPOBHS YCBOCHUS
COCIMHCHHH. H3y4aeMoro MaTepuana; IpUHUMAIOT U
COXPaHSIOT Y4eOHYIO 3a/1a9y
18 13.11 CoenuHeHUS dusnyeckue u yqe6Hoe Hayuarcs: XapakrepuzoBars | [lo3HaBaTenbHbIE: BBISBICHHE Oco3Hauue yq€6 §13
3IIEMEHT XJIOp. 3HATh 0COOEHHOCTEH U TPU3HAKOB OOBEKTOB;
TaJIOI'CHOB. XI/IMuI/I‘leCKI/Ie 3aHATUC H3MUECKHE 1 XMMIYECKHe TPHBO/TE TPHMEpHL. OCJI0CTHOCTH HHUK
XJ‘IOpOBOD.'Op CBOMCTBA XJIOpa cBoiictBa xsopa Iomyuar KoMMyHHKaTHBHbIE: B3aUMO/ICHCTBHE B FGOFpa(l)I/I‘IGCK
OJl. BO3MO’KHOCTH XOJie TPYNIOBOH paboThl, BEyT AUAJIOT, oif CpeJibl.
HAY4YUThCS CPAaBHUBATh Y4acTBYIOT B JUCKYCCUM; IPUHUMAIOT
CBOIfCTBa IPOCTHIX BEIECTB Jpyroe MHEHHE U TTO3HIIHIO. OBﬂaﬂerIe
XJI0pa, pa3bICHATD 3TH PerynsaTuBHbIE: TPOTHO3ZUPYIOT CUCTCMOH
CBOIfCTBa B CBETE PEe3yJIbTaThl yPOBHS YCBOCHUS 3HAHUH U
Mpe/ICTaBICHUH 00 M3y9YaeMoro MaTeprasa; IPHHUMAIOT 1
OKHCITHTEIILHO- COXPAaHSIOT Y4eOHYIO 3a1ady. HIPUMCHCHHE
BOCCTAHOBUTECIILHbBIX X B
fiporeccax JKM3HECHHBIX
CUTyallMiIX.
19 1611 COC,Z[I/IHCHI/ISI HonyquHe u yqe6Hoe Hayanca: OnuceIBaTh [To3HaBaTEAbHbBIC: q)OpMI/IpOBaHI/le OBJIB.I[CHI/IC yqe6 §14




CBOMCTBA BEIIECTB B XOJI¢ Je-

po0JIeMBl YPOKa, CO3aHHE alrOPUTMA

TaJIOI'CHOB. CBOMCTBA 3aHATUC CHCTEMOH HUK
MOHCTPAIMOHHOTO JEATEBHOCTH TIPH PEIICHUH TPOOTIEMBI. .
Comnsmas XJIOpOBOZIOpOAA 1a60paTOPHOTO KoMMyHHKaTHBHBIE: TIOUCK U BBIIEIEHHE SHaHWHM 1
KHCJIOTA U €€ skcnepuMeHTa. CoOoaaTh HeoOXxoIuMoN HH(OPMALIUH; YMEHHE C MPUMCHCHHUC
CBOICTBA. TEXHHKY 0€3011acHOCTH. JI0CTaTOYHOM TOYHOCTBIO BHIPAXKATh CBOM | X B
Moxy4aT BO3MOKHOCTH MBICIIH B COOTBETCTBHHY C 3a7a4aMH U
HAaY4YUThCs. BEIBIATH YCIIOBHSMH KOMMYHHKAIIUH. KU3HCHHBIX
pOOJIEMBI ¥ IEPCHEKTHBEL cuTtyanusix.
passutust AIIK B Poccnn na PerynaTuBHEIE: IPHHATHE M COXPAHEHHE
OCHOBC aHainsa yue6HOM 3a1a9H.
JIOTOJTHUTENbHBIX HC-
TOYHUKOB reorpapuyeckon
nHdopmarmy.
IMoaroTaBnuBath KpaTkue
COOOIIEHNSI WK TIPE3CHTAIN
00 MCTOPHH CTaHOBJICHUS
Tpancnoprta B Poccun
20 20.11 H/pN(_)3. Permuenue MPpaKkTH4 Hayuates: OnucriBaTh [Ho3HaBaTenbHbIE: IOUCK U BBIJEIICHUE Ocos3gauue yqe6 §16
I CBOMCTBA BEILIECTB B X0JI¢ ie- | HeoOXoauMmoi nHpopManum;
Oﬂyqej—lﬂe OKCIICPUMEHTAT | CCKas MOHCTPAIMOHHOTO U CHHTE3MPOBATh UMEIOINECS 3HAHUS, I_leJ'IOC"EHOCTI/I HHK
COJITHOH bHBIX 3aJ1a4: pabota TabopaTopHOro BBIOOp OCHOBAHMUIA M KPUTEPUEB IS 3HAaHWUU KaK
KUCJIOTHI U «HonyquHe OKCIIEPUMEHTA. CO6J’IIOZ[aTL TIOCTPOCHUA JIOTHYECKOM nenu Ba)KHeﬁmerO
o TEXHHKY 0€3011acHOCTH. paccyXIeHHi, yMEHHe MOJTHO BBIpaXKaTh
U3YICHUC €€ COJIHOM Moxy4aT BO3MOKHOCTH cBOM MbICIH. KOMMYHHUKaTHBHbIC: KOMIIOHCHTA
CBOWCTB. KHCJIIOTBI U Hay4yuThcs:PacnosHaBath (hopMupOBaHHE U Pa3BUTHE TBOPUECKUX Haquoﬁ
U3yYeHHE ee OTIBITHBIM H}./.TéM COJISTHY1O CHOCOOHOCTEH. KapThl MHpA.
CBOHCTBY KHCTIOTY 1 €€ COJH, a TakkKe
Gpomms! 1 HOAMAEL. PeryssTuBHBIE: yMEHHE OPraHN30BLIBATh
CBOIO JIeSTEIBLHOCTD, BEIOMPATh CPEICTBA
JUISL peau3aliH 1eneil.
Kucsopoa u cepa (7T4)
21 23.11 XapaKTepI/ICT AJ‘IJ‘IOTpOHI/ISI. yqe6Hoe Hayuates: Onpenensts [o3HaBaTenbHEIE: BHIOOP OCHOBAaHHN 1 OsnaneHue Ha yqe6 8§17
3aKOHOMEPHOCTH U3MEHEHHS KPHUTEPHEB IS CPAaBHEHHSI.
HKa AJ'IJ'IOTpOHHaH 3aHATUC CBOMCTB 31EMEHTOB B A- YPOBHEC HHUK
KHUCIIOpoJia U | MOAU(UKAIUS. Tpyrnax, onpeACneHne KoMMyHHKaTHBHbIE: Y4acTBOBATh B obmero
CCpPhbL O30H — Kak TIOHATHA AIIOTPOMHMH. YMETE | o nekriprom 00CyKIeHHH TTPOOIIeM; 06pa30BaHI/IH
POCTOE Aapars obuilyro 00MEHHNBATHCSI MHEHHSMH, TIOHUMATh CUCTEMOI
XapaKTEPUCTHKY SMEMEHTOB H | 1ovyiing mapTHepa. "
COCIMHCHUC MIPOCTHIX BEIIECTB IMOATPYIIIIBI 3HaHHH.

KHCIIOpOJa, OOBSICHSTD,
MOYeMY YHCIIO MPOCTHIX
BEIIECTB B HECKOJIBKO pa3
NPEBOCXO/UT YHCIIO
XUMHUYECKUX JIIEMEHTOB,
XapaKkTepHU30BaTh POJIb 030HA

PerynsiTuBHBIE: YMEHUE OPraHU30BaTh
CBOIO JIEATENBHOCTD, ONPENETATh €€
3aJa4y U OLICHUBATh JOCTUTHYThIE
PpEe3yJIBTATHL.




B atmMocepe IMomxyuar
BO3MOKHOCTb

HayyuThes: OOBACHATD
3aKOHOMEPHOCTH U3MCHEHUS
CBOMCTB dyteMeHTOB |VA-
rpynnsl. XapakTepru3oBaTh
QUTOTPOIINIO KUCIIOpOJia 1
cephl Kak O/IHY U3 IPHYNH
MHOT000pa3us BEIICCTB.

22 27.11 CBolicTBa 1 AHHOTpOHHHe y‘-IGGHOG Hayuares: XapaktepusoBats | I[lo3HaBarenpHBIE: BEIOOp Haubomee OgiazeHue Ha yqe6 §18
pUMEHEHHE MOZIH (bI/IKaI_[I/II/I SAHSTHE (bmfmecme 1 XUMHYECKHe 3¢ GEKTUBHBIX CLIOCOOOB peIICHHS 3anad ypOBHE HUK
CBOICTBA CEpBI, €€ B 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHH.
CEpBL. CCpPhbL QJUIOTPOITHBIE MOAN(DHKAIINYL. ob1ero
(p0M6I/I‘leCKaH, Iosry4aT BO3MOKHOCTE KoMMyHHKaTHBHEIE: YMCHHE C 06pa30BaHI/I$I
MOHOK. JII/IHHaSI). HAYHHTEC3: COCTABIATE JIOCTATOYHOH MOJHOTOM ¥ TOYHOCTBIO CHUCTEMOHU
YPaBHCHHA peaKitni, BBIP)KaTh CBOM MBICIIU B COOTBETCTBHUH C o
CDHOTaHHH' HOITBEPKAAROIIHMX 3aJa4YaMHy U YCIOBHUAMU KOMMYHUKAIUH. SHaHHH.
OKHCITUTENIbHBIE U
BOCCTAHOBHTEIBHBIE CBOMCTBA
CEepbl, CPAaBHUBATH CBOICTBA PerynarupHble: npuHUMATh 1 COXPAHATH
MPOCTBIX BEIIECTB CEPHI H y4eOHYI0 33a71a1y; CAMOCTOSITEIILHO
KUCIIOPO/A, PA3BACHATD TH BBIIEIATH U (YOPMUPOBATH IIETTb;
CBOMCTBA B CBETE COCTaBIIATH IIAH U TTOCIEA0BATEIBHOCTD
TpeCcTaBIeHnH 00 JICHCTBHH.
OKHCITHTEILHO-
BOCCTAHOBHTEIBHBIX
mporeccax
23 30.11 Oxcupg CEPHI CyJ‘IL(I)I/I,Z[H, yqe6H0e Hayuares: Onpenensats crioc | Ilo3HaBaTesbHbIC: YMEHUE OBnajieHue Ha yqe6 §19
(|V) FHIDOCYIIE (1)1/1 SAHSTHE 00 MoJTy4eHus CepoBOZIOPOJa | OPraHU3OBHIBATH CBOIO ACSTENHHOCTS, OBHE —
: Apocy. A B JIa0OPaTOPHHU U €r0 BBIOHpATh CPEICTBA IS peaii3aiun yp
CepOBoz[opo CGPOBOI[OpOI[ cBoiictBa. Iloayuar neneid. KoOMMyHUKaTUBHbIE: IPUHUMATD 0611.[61“0
II. CyJ‘II:(l)I/I TTBI BO3MOKHOCTh 1 COXPaHATH yueOHYIO 3a/1a1y. 06pa3013aH1/1$[
HayyuThes: O0cyxnaTh PerynsatuBHEIE: OPMHUPOBAHUE U o
U 3aIICBHIBATh YPaBHEHUS pa3BHUTHE YMEHHI BECTH CHCTeI\fOH
peaxiuii, xapakTepu3youmx CaMOCTOSITEIBHBIN ITOHUCK, 0TOOP 3HaHHH.
CBOIfcTBa CEpOBOOPOAA, B nHpopMarmn.
HMOHHOM BHJE
24 04.12 OKCI/LH CepLI Cyﬂbq)aTBI. yqe6Hoe HaytlaTca:XapaKTepmoxsaTb [To3HaBaTEILHbBIC: BHISBIISATH OBHaHeHHe Ha yqe6 §21
(V|) CepHaSI Fpmpocym, (1)aTI)I SAHSTHE oxcuf cepsl (VI), cepryto 0COOCHHOCTH U MPU3HAKU 00BEKTOB; ypOBHe HITK
: KHUCTIOTY, MPUBOAUTD IIPHMEPHI B KaUeCTBE
KHUCJIOTA. CCpHBIfI ONpeeNsATh CBONCTBA BBIIIBUT'A€MBIX ITOJIOKECHHUH. 06II.ICFO
aHTHJIPU]L. pasbaBIeHHOH cepHOH o0pa3oBaHuUs
OHGYM. xucnoTh!. Iosrysar KoMMyHMKaTHBHBIE: B3aUMOJIEHCTBOBATh | CCTEMOM
o BO3MOKHOCTH B X0JI€ IPYMIIOBOI pabOTHI, BECTH o
BzaumoneiictBu HayuuThes: OnpeneniTh 3HaHWH.

NPUHAIJICKHOCTb BEUICCTB K

JAUAJIOT, Y4aCTBOBATh B JUCKYCCHUU;




onpeAenéHHOMY Kiaccy

e MPUHUMATH APYTO€ MHEHUE U MO3ULIUH.
KOHIIEHTPHPOBA coenuHeHnil. COmocTaBIsATh
o o CBOMCTBA pa36aBHeHVHOH o PeryiiaTUBHEIE: IPOrHO3UPOBATH
HHOH CepHOH KOHLCHTPHPOBAHHOM CCPHOM | ony prathr ypoBHS ycBOCHMS
KHCJIOTBI C KHCIOTSI H3y4aeMOoro MaTepuasa, IpuHUMaTh U
MeTajIaMu COXpaHATh y4eOHYyI0 3a1ady.
25 07.12 H/pN94_ Penr Penienue MPAKTUY Hayuares: Pacniosnasars ITo3HaBaTeNbHBIE: BBISABIATH OBJ'Ia,Z[eHI/Ie yqe6 §22
OIBITHBIM ITyTEM PacTBOPBI 0COOCHHOCTH U NIPU3HAKU 00BEKTOB; <
CHHUC oKcmepu- CeKad KHUCJIOT, CyTTb(UABL, HPUBOAUTE IIPUMEPHI B KaUeCTBE CI/ICTGI\EOI/I HHK
IKCIepu- MEHTAJIbHBIX paborta CyJb(UTEL, CyIb(ATHL. BBIIBUT'A€MBIX TTOJOKEHHUI. 3HAaHUU
MCHTAJIBHBIX | 3a]1a4 110 TeMe Hcnons3oBats
3124 110 «Kucnopon u NPHOOPETEHHBIE SHAHMUA 1 KOMMYHMKATHBHbIE: B3aUMOJIEHCTBOBATH
YMCHIDL B IIPAaKTHICCKON B XO/Ie TPYIIOBOH paboThl, BECTH
TEMC. cepay. ACATCIBHOCTH 1 JI1aJIor, y4acTBOBaTh B AUCKYCCHU;
TIOBCCHEBHON XH3HH C [IPUHUMATh JPYroe MHEHHE U MO3ULHH,
ueseto Gesomacroro JIOITyCKAaTh CYIIECTBOBAHUE PA3HBIX
00paIeHus ¢ BeleCTBAMH U TOHEK 3PEHH.
MaTepuanamMu u
9KOJOTUYECKU IPAMOTHOTO
[OBeIEHNs B OKpyKaroLeit PeryniatusHeIe: 0CO3HaHHE KauecTBa U
cpeze. Toayuar YPOBHSI yCBOEHUS; BOJIEBast
BO3MOKHOCTE CaMOpETyJIIHS, KaK CHOCOOHOCTB K
HAYYUTHCsA: Beraucnss no MOOHJIH3AIHH CHII M SHEPTHH
XHUMHUYECKUM yPaBHEHUSIM
Maccy, 00bEM U KOJTMYECTBO
BEIIECTBA OJIHOTO U3
MPOJYKTOB PEaKINH MO Macce
HCXOITHOTO BEUIECTBA, O0BEMY
WITH KOJIMIECTBY BEIECTBaA,
COJZIEpIKaIIIEeTO ONpeAEIEHHYIO
JIOJIIO IPUMECEii.
26 11.12 KonrponbHas yqe6Hoe HayuaTesi: npuMeHsATh HosHaBaTen(;Hme: OcyI_IleCTBéIHTB TIOUCK OsBnaneHue
3HAHMS, yMCHUSI U HaBBIKH, HY»XHOH MH(OpMaIuy B yueOHUKE, o
pabora Ne2. 3aHATHC MOTy4YeHHbIE TP U3YICHUN aTnace. KOMMYHUKATUBHBIC: YIUTHCS CI/ICTCI\EOI/I
TEMBI BBIPaKaTh CBOM MBI/ B cooTBeTcTBUH ¢ | 3SHAHNUHU
3aJa4aMHy ¥ yCJIOBUSIMH KOMMYHHUKAIIHN.
PerynatuBHBIC: IPOTHO3UPOBATH
PEe3yJIbTaThl yPOBHS YCBOCHHUE
M3y4aeMoro MaTepuara.
A3ot u gocdop (119)
27 14.12 XapaKTepI/ICT HI/ITpI/I TTBI. y‘IG6HOC Hayuarcsi: mpuMeHsTh [o3HaBaTenbHEIE: BHIOHPATH HaNOOIIEE OBJ'IalIeHI/Ie yqe6 §23
D 3HAHHE MEPHOIIIECKON 3¢ dexTHBHBIE CIIOCOOHI peIeHNs 3a1ad; .
1Ka a3oTra 1 OC(I)HHH 3aHATHC CHCTEMBI U CTPOEHHS aToMa KOHTPOJMPOBATH U OLIEHUBATH ITPOLIECC U CI/ICTCI\EOI/I HHK
(1)00(1)01)3. MIPU XapaKTePUCTUKE pe3yIbTAT NeSITENEHOCTH. 3HaHWH.

duznueckue

XAUMHYCCKUX DJIEMCHTOB.




3HaTh CBOMCTBA a30Ta.

KOMMYHI/IKaTI/IBHBICZ JOroBapuBaThCs O

1 ITosryyaTt BO3MOKHOCTH pacropeneneHur QyHKLIUIA U poJieii B
XI/IME/I‘ICCKI/IG HAYYHUThCS. OOBACHATH COBMECTHOH JIEATEIBHOCTH.
CBOHCTBA MPUYUHY XUMHUYECKON
a30Ta. HWHEPTHOCTH a30Ta, PeryyiaTUBHBIE: YMEHHE OPraHU30BBIBATh
COCTABIIATE ypaBHCHHA CBOIO JIEATEIHHOCTD, BEIOMPATh CPEICTBA
XUMHUYECKUX PeaKIi, SIS PeATH3ALIIT TETeit.
XapaKTepU3YOUIUX
XMMHUYECKHE CBOMCTBA a30Ta,
U Pa3bSICHATD UX C TOUKH
3peHHUs PEICTaBICHUH 00
OKHCITHUTENBHO-
BOCCTaHOBHUTEJIBHBIX
mpolieccax
Hayuares: Onpenensts Ilo3HaBaTenbHbIE: CTAHOBICHUE YMeHue ¢
28 18.12 AMMHAK. How ammonns, yqe6Hoe Me)?aHmM 06pa203aﬂm HOHA | TPUYMHHO-CIIICTBEHHBIX CBS3€il; BRIOOp | JOCTAaTOYHOM yqe6 524
AOHOPHO- . 3aHATHC aMMOHHS, XUMHYIECKIE Hanbosee 3 (HEeKTHBHBIX CIIOCOO0B MIOJTHOTOMH U HHIK
AKICIITOPHBIN cBoiicTBa ammuaka. [loayyar | pemeHus 3agad B 3aBUCHMOCTH OT TOYHOCTBIO
MEXAHN3M BO3MOKHOCTb HAYYHTbCS KOHKPETHBIX yCIIOBHI. BBIPAXKaTh CBOH
COCTaBIISITh YPABHEHHS MBICITH B
peaxuuii, XapaKkTEPU3YIOWHX | Koy yHiKaTHBHEIE: YMEHHE C COOTBETCTBHUU C
XUMHICCKHC CBOMCTBA JIOCTATOUHOM TOYHOCTHIO BHIPAKATh CBOH | SoAdTaMUH
aMMHaKa, ¥ pasbACHATE UX C | /e B COOTBETCTBUY C YCIOBHAME YCIOBHAMH
TOUKM 3PEHMA MPEACTABICHHI | 1o\ rvpmcar. KOMMYHHKAIIHH;
00 3NIEeKTPONUTHIECKOH BIIaJICHHE
JACCOIMANH 1 MOHOJIOTHIECKOH 1
OKHCIIUTENFHO- PerynsituBhbie: ymeHue OPraHU30BBIBATE | jyaorirgecKoil
BOCCTAHOBUTEIbHBIX CBOIO JIEATENIBHOCTb, B}IGI/IpaTL CPeNCTBA | gopmamu peun;
HpOIeccoB AJB pealTH3alnn EICH. HOCTpOEHUE
JIOTHYECKOi Lenu
paccyXIeHHUH.
29 21.12 H/pNQS TIlo Ty ITo Jy4YCHHE MPaKTHY Hayuarcs: nmonyyats ammuak | [lo3HaBaTenbHbIE: YMEHUE BECTU CaMO- YmMmenue ¢ yqe6 §25
peakuueil HOHHOTO OOMEHa U | CTOSITENBHBIN TTOUCK, 0TOOD JIOCTaTOYHOM
ICHHUC aMMH- | aMMHaKa 1 CeKast JIOKa3bIBATh ONBITHBIM ITyTeM, | MH(OPMAIHH, ee IpeoOpa3oBaHHe. MOJTHOTOH 1 HHK
aKa u HN3YUYCHUEC €T0 pa60Ta 9TO COOpaHHbIH ra3 — aMmuak | KoMMyHHKaTHBHBIE: pOpPMUpPOBaHNE TOYHOCTBIO
U3y4EeHUE €r0 CBOMCTB Moxy4aT BO3MOKHOCTH COOCTBEHHOTO MHEHUS 1 TTO3HIIHN. BBIPAXKaTh CBOH
o HAYYUThCS :aHATU3UPOBATh PerynaTHBHBIE: INITAHUPOBAHUE CBOMX MBICIIU B
CBOHCTB. PE3yJIbTAaThl ONIBITOB U A€JIaTh }leﬁCTBl/lﬁ B COOTBETCTBHH C COOTBETCTBHHU C
0000111ar01111e BHIBOABI IIOCTABJICHHOH 3a/1aueil U yCIIOBUSIMU ee 3aJa4aMu 1
pcain3anuru, B TOM YUCJIE BO YCJIOBUSIMHU
BHYTpPCHHEM IITaHE. KOMMYHHKAIIHH;
BIIaJICHHE
MOHOJIOTHIECKOH 1
IUATIOTUYECKON

dhopmamu peun;
MIOCTPOCHHE




JIOTHYECKOM eI

paccyXIeHHH.
30 | 25.12 Conu Conu ammoHMsi. | yuebHoe | Hayuares: Onpenensts kaue | IlosHasatenbhbie: ycTaHOBIOHNUE OBgiajieHue yueb | §26
o CTBEHHYIO PEaKIMIO Ha HOH HNPUYUHHO-CIIEACTBEHHBIX CBSI3eH H o
AMMOHHA. JBotiHbie comu 3aHATHC amMonust. Iloayuar 3aBUCHMOCTH MKy OOBEKTaMH. CHCTGI\EOH HHK
BO3MOKHOCTb HAYYHMThCH: KomMmyHuKaTHBHEIE: ITaHupoBanue e | SHAHWU
COCTaBIISITh YPABHEHHS U cHIOCOOBI B3aNMOAEHCTBHS; 0OMEH
XMMHYECKUX PEaKIUH, MHEHHSMH, TIOHUMaHKe MTO3UIUN
XapaKTePU3YIOLIHNX HmapTHepa.
XMMUYECKHE CBOMCTBA COJIEH
aMMOHHUSL, I pasbiCHATL UX B | poryngrypHple: coxpaHeHue yueGHOl
CBCTC MPCCTABIICHIH 06 3aJ[a4M; YIUTHIBAaTh BBIICICHHBIE
SICKTPOITHTHICCKON YUUTENIeM OPUSHTHPHI TeHCTBHSI.
JICCOIMANINH
31- | 28.12 A30THAaS XUMHU3M yqe6Hoe Ha):ancn: ConocmBﬂi{TL HosHaBaTem:HLIe: YMEHHUE BECTH CaMo- Osgnaneuue yqe6 §27
32 11.01 KHCIOTA Oy ueHus 3AHSITHE CBOMCTBA pa30aBICHHON 1 CTOSTENBHBIN OUCK, OTOOD CHCTeMOi —
: ~ KOHILIEHTPHPOBAaHHOH a30THOH | mMH(MOpManuy, ee mpeodpazoBaHuUE. s
430THOU KUCTIOTHL Y CTAHABIIMBAaTh 3HaHUH
KHCJIOTHI HpHHaHH?mHOCH’ BEIIECTB K KomMyHHKaTHBHBIE: (HOPMHUPOBAHKE
OTIpeIENIEHHOMY KIIacCy
OKI/ECHI/ITGHBHBIG coe;[I/IHeHI/Ii/'I, Ho.]]y'la'[ COOCTBEHHOI0 MHEHHS U TIO3UIIUHU.
CBOUCTBa BO3MOKHOCThH
A30THOM HAYUHTBCS: COCTABIIATE PCI:YJI?ITI:IBHBICI IUIAHUPOBAHHUE CBOUX
CUCIOTHL YPaBHEHHS XHMHIHECKUX ACHCTBHI B COOTBETCTBUM C
. peaKIIHit, Tekammx B ocHope | MOCTABJICHHOMH 3a/1a4ei U yCIOBHAMHU ee
B3aI/IMOI[eI>’ICTBI/I I[POM3BO/ICTBA A30THO! peanM3anuu, B TOM YUCIE BO
e ¢ MeTaIaMu KUCJIOTBI, M Pa3bACHATH BHYTPEHHEM TIIAHE.
3aKOHOMEPHOCTH HX
MPOTEKAHHS, COCTABIIATh
YPaBHEHHUS peaKIUil MEXITy
pa30aBieHHON U
KOHIEHTPUPOBAHHOMN a30THOM
KHCJIOTOM M METaJUIaMHu,
OOBSICHATH UX B CBETE
npezcTaBlIeHu 00
OKHCITHTEILHO-
BOCCTQHOBHUTEIBHBIX
NPOLIECCOB
33 15.01 Comu HI/ITpaTLI u yqe6H0e Hayuarcsi: O6cysxnath kadec | Ilo3HaBaTenbHbIC: CTAHOBICHUE OBanI[eHI/Ie yqe6 §28
o TBEHHYIO PEaKIIHIO Ha MPUYUHHO-CIIEACTBEHHBIX CBSI3eH; BEIOOD o
a30THOU OCOOCHHOCTH MX | 3aHSITHE HHTPAT-HON. HAWGOEE FEKTHBHBIX CHIOCO60B CI/ICTel\fOI/I HUK
KHCJIOTBI. Pas3IoKECHUA pelleHns 3aa4 B 3aBUCUMOCTH OT 3HaHUU

IIPY HarpEBAHUH

Ilosry4yaT BO3MOKHOCTH
HAYYMThCS: OTINYATh COJU
A30THOW KUCIIOTHI OT

KOHKPETHBIX yCIIOBHIA.
KoMMyHUKaTHBHBIE: YMEHUE C
JIOCTAaTOYHON TOUHOCTBIO BBIPAXKaTh CBOU
MBICII B COOTBETCTBUU C YCIIOBUSIMU




XJIOPHUIIOB, CyIb(aToB,
CyJb(UIOB U CYIBOUTOB,
COCTaBIISITh YPABHEHHS
peaxkuuiil pa3noxeHus
HHUTPATOB

KOMMYHHMKAIIH. PeryIsaTUBHbBIE: yMEHHUE
OpPTraHU30BBIBAThH CBOIO JCATENLHOCTD,
BBIOMpATh CPEACTBA IS peai3anuu
LeJICH.

34 18.01 qDOC(bOp. Be J'IBIfI, yqe6Hoe Hayuares: Xapakrepn3oBaTh ITo3HaBaTenbHBIE: YMEHNE BECTH CAMO- OBJ'Ia,Z[eHI/Ie yqe6 §29
o aJUIOTPOIIHBIE MOJAU(UKALMN | CTOATENBHBIN HOHUCK, OTOOP o
KpaCHbIN 1 3aHATHC ¢docdopa, cBoiicTBa Oenoro u | nHGoOpMaIHu, ee IpeodpazoBaHue. CHCTEMOH HHK
‘IepHHﬁ (l)OC(l)Op kpacHoro ¢ocdopa. Ioayyar | KommyHHKaTHBHBIE: (OPMHPOBAHUE 3HaHUI
BO3MOKHOCTb COOCTBEHHOT'O MHEHHUS U O3HLHH.
HAYYUTHCA: COCTABIATD PerynsTuBHbIC: MIaHUPOBAHUE CBOUX
YpaBHEHHUS] XUMHUYECKUX JeHCTBUH B COOTBETCTBUH C
peaKiuii, XapaKTepU3yIOIMX | MOCTaBJICHHOH 3a/iaueil U yCIOBUAMHU e
cBolicTBa octhopa peanm3anum.
35 22.01 Oxkcun CDOC(bOpHLIf/'I Y‘Ie6Hoe Hayuares: Xapakrepuzoate | Ilo3HaBaTenbHBIE: yMEHNE BECTH CAMO- OsBnaneHue yqe6 §30
(1)00 (bOPa (V) AHTHAPH 3AHSITHE cBolicTBa pochopHOTO CTOSTENBHBIN OUCK, OTOOD CHCTeMOi —
) : aHruapua u GocopHoit rHpOpMAaIHH, ee mpeodpa3oBaHue.
®ochopuas | OprodocdopHa KkucnotsL. [ToHnMaTh 3HaHUI
KHUCJIOTA U €€ | sI KUCJIOTA. 3Ha‘éeHHe MUHCPAIBHBIX KomMyHuKaTHBHBIE: (HOPMUPOBAHKE
ynoOpeHuii Uit pacTeHui
COJIN. Tu ,Z[pO(i)OC(baT- Toayuar BosMOKHOCTS COOCTBEHHOTO MHEHUS U TTO3HIIHN.
HOH, HAY4YUTbCSl: COCTABIIATh
JHTHAPO (1)00 (baT ypaBHEHHS PeaKIuii, PLEVM IUIAHUPOBAHUE CBOMX
XapaKTepH3yIOIIHX JeHCTBUI B COOTBETCTBUH C
-uoH. IIpocTeie XHMHYECKHE CBOiicTBa okcia | NOCTABICHHOMH 3a51a4ei 1 ycnoBusaMu ee
U CJIOKHBIC docdopa (V) u pocdoproit peatu3aly.
MI/IHepaJ'II)HI)IG KHUCJIOTHI, U PA3bIACHATD UX B
y10 6peHI/I$[ cBeTe Hpe}:[CTaBJ'IeH?ﬁ 00
EKTPOITUTHYECKOH
JHMCCOLHALNN 1
OKHCIIUTEIILHO-
BOCCTaHOBHUTENBHBIX
nporieccax, MPOBOIUTh
KaueCTBEHHYIO PEaKIMIO Ha
dhocdar-noH.
36 | 25.01 Pemenue OcBoenue yueOHoe | Haywares: pemars losHaarenbHble: CAMOCTOATENLHO Oco3nanue yuebd | TeTpa,
PacUYCTHBIC 3a1a4Hu 110 BBIJICIIATHh U d)OpMI/IpOBaTb LEJIH,
3ajaq Ha HOBOT'O THITa 3aHATHC YPaBHEHUSAM XUMUYECKUX aHaNIM3UPOBATh BOTIPOCHI U HOpMUPOBATH HCJTOCTHOCTH HUK b
IIPpaKTUYCCKU | 3aj1a4 peaxkuuii ¢ UCIOAb30BaHUEM oTBeThl. KOMMYHUKATHBHBIE: MMOJIYUCHHBIX
i BBIXO/I. Macchl, KOJIMYECTBA BEIIIECTBA | y4aCTBOBATH KOJUICKTHBOM B 3HAHMIA.

WM 00beMa OJTHOTO H3
BCTYNMBIINX WIN
MIOJTy4aIOUINXCSl B peaKLUU
BemiecTs Ioayyar
BO3MOXKHOCTh
HaY4YMThCsi: BrInonHATh

o0cyxneHnn mpoodiieM; 0OMeH
MHEHHUSIMH, TOHUMATb TTO3UIIUIO
napTHepa. PeryisTuBHbIC: IPUHAMAIOT 1
COXpaHs;IOT Y4eOHYIO 3a/1a4y;
COCTABJIAIOT IUIAH U T10CJIEI0BATEIbHOCTD
JICHCTBHUM.




3aJ1aHMs Ha 33J]aHHbIE TEMBI.
Jlenate onpeneneHHble
BBIBOJIbI IIPH PEIICHUH 33134

37 2901 KOHTpOHBHaﬂ yqe6Hoe Hay'—laTcﬂ: NPpUMCHATH Ilo3HaBaTeaLHEIE: OCYHICCTBJIATH TIOUCK OBHaI[eHI/Ie
pa60Ta No3 RAHSITHE 3HAHUS, YMEHHS U HaBBIKU, HYXHOI MH(OpMaIuy B yaeOHHUKE, CHCTeMOi
- HOIy4EHHbIC IPU U3YYCHUHN aTiace. KOMMYHUKATUBHbIC: yUUTHCS iy
TEMBI BBbIpa’kaTh CBOU MBIC/IH B cooTBeTcTBHM ¢ | 3HAHHUU
3aJja4aMH1 M yCJIOBUSAMHM KOMMYHUKALIUH.
PeryyiaTHBHBIE: TPOrHO3UPOBATh
pe3yJIbTaThl YPOBHS YCBOCHHUE
H3y4aeMOoro MaTepuaia.
Yraepoa u kpemuuii (104)
38 O 1 . 02 XapaKTepHCT A.HHOTpOHI/IH yqe6Hoe Hay'laTcﬁ :XapaKTepI/BOBaTB Ilo3HaBaTeIbHEIC: BHISIBICHUE OBHaHeHHe yqe6 § 3 1
aneMeHTHI |V A-rpymisl 0COOEHHOCTEH U PU3HAKOB OOBEKTOB; o
WKa yriepoja | yriepoja. BAHATHE | (oo yraeposa) Ha HDHBOJTHTH TDHMEpI CI/ICTCI\EOI/I HHUK
H KPpCMHUS. AHM3.3, Fpa(bI/IT, OCHOBE HMX IIOJIO)KEHHS B 3HaHHUH
Annorponusi | KapOuH, NIEPHOZIMECKOH CHCTEME U KOMMYHHKATHBHEIE: B3aHMOJICHCTBHE B
yraepoaa. (by JUTEpEHBI nggingcgzrchZiieHnﬂ uxX XOJie TPYTIOBOI paboThl, BEAYT AUAJIOT,
: Y4acTBYIOT B AUCKYCCUM; IPUHUMAIOT
3aKOHOMEPHOCTH U3MEHEHUSI JIPYroe MHEHHE H O3HIIHIO.
cBoiicTB aneMenToB |VA-
rpynnsl. Iloaydar
BO3MOKHOCTD PerynatuHble: NpOrHO3upyIOT
Hay4YMThcs: Xapakrepusopary | PE3Y/IPTATBL YPOBHA yCBOCHHA
AIOTPOIIUIO YIIIEpOia KaK H3y4aeMoro MaTepuana; IpUHUMAIOT U
OJIHY U3 IPHYMH COXpaHsIOT Y4eOHYI0 3a/1ady.
MHOTO00pa3usl BEHIECTB.
39 0502 XI/IMI/I‘ICCKHG Aﬂcop6ul/lﬂ. yLIe6Hoe Hayancﬁ: OmnuceiBaTh Ilo3HaBaTeaLHLIE: OCYHIECCTBJIATH NOUCK OBHaHeHHe yqe6 §32
CBOICTBA Jlecop oIS SAHSTHE CBOICTBa BELIECTB B XOJIe Ie- | HYXXHOW MH(pOpMaIK B yueOHHKE, CHCTeMOi HITK
: MOHCTPAIMOHHOTO U aTJace.
yriepoaa. AKTHBHpPOBaHH MaBOpaToOpHOTo 3HaHUI
Ancopbunst. BIH yTOJIb okcnepumenta. Cobmoaars KoMMyHHUKAaTHBHBIE: YUHTBCS BBIPAXKATH
TEXHUKY 6e3°HaCVH°CTH' CBOU MBICIIM B COOTBETCTBUH C 3a/lauaMy
Onpenenats ceoficTsa U YCJIOBUSMU KOMMYHHKAIIUH.
IIPOCTOTO BEIlleCTBA YIJId,
HMETh NPEJICTaBICHUE O
ancop6unu Moayuar PerynsTuBHbIE: IPOTHO3UPOBATH
BO3MO/KHOCTD HAYIHTBCS: pe3yabTaThl YPOBHS YCBOCHHE
COCTABJIATH yPaBHEHNUS H3y4aeMoro MaTepuana.
XUMHUYECKUX PEaKIHH,
XapaKTepU3yIOIIUX
XUMHUYECKUE CBOUCTBA
yriaepoaa
40 08.02 OKCI/I,Z[ Fa30reHepaTop. yqe6H0e Hayuartcs Onpenensits ITo3HaBaTeNbHbIE: CTAHOBIIEHUE OBanI[eHI/Ie yqe6 §33
o CTPOEHHE U CBOMCTBA OKCHUIA IPUYMHHO-CIIEACTBEHHBIX CBA3EH; BHIOOD o
yraepoaa (1) | ['enepatopHbiii | 3aHATHE CHUCTEMO HUK

yraepoza (1), ero

Haunbosiee 3 (PEKTHBHBIX CIIOCOOOB




- yI‘ElpHBIfI ras. (uznonoruyeckoe AeHCTBHE peuieHus 3a1a4 B 3aBUCUMOCTH OT 3HAHUU
r (bI/IKa s Ha OpPraHU3M YeI0BeKa. KOHKPETHBIX yCIIOBHIL.
ras. asu 1 Hoxy4aT BO3MOKHOCTH KoMMyHHKaTHBHBIE: YMEHHE C
TOIIJIMBA HAY4YUTBLCS: COCTABIIATh JIOCTATOYHOM TOYHOCTBIO BBIPAXKATh CBOM
YPaBHEHHUS] XUMHUYECKUX MBICIIH B COOTBETCTBHH C YCIOBHIMHI
peakIyii, XapaKTepu3yomuX | KOMMYHHUKaIUH. PeryasTHBHBIC: yMEHHE
CBOMICTBa OKCHJa yriepoja OPTaHN30BBIBATh CBOIO ESTEIHHOCTS,
(D] BBIOMPATH CPECTBA IS PeaTH3alliH
LEJICH.
41 12.02 Oxcun Kap6OHaTbI. y‘-IGGHOG Hayuares: O6cyxnats cBolic | [IpenMeTHbIe: aHATU3UPOBATE U OsBnagenue yqe6 §34
TBa okcuza yriepona (1V) 0oTOMpaTh HH(HOPMALIKIO; BEABUKECHHUE o
yrJiepoaa FI/II[pOKap6OHaT 3aHATHC Moxy4aT BO3MOKHOCTH THIIOTE3 U UX 000CHOBAHHUE; IOCTPOCHHE CUCTEMOU HHK
(lV) - bl HAYYHUTBCS: COCTABIIATh JIOTMYECKOM Lienn paccyskKaeHUH. 3HaHUH
er‘IeKI/ICJ'IHﬁ YpaBHEHUE peaKHIfI'I/I,
Tas. XapaKTepusyIomen KomMMyHHKaTHBHEIE: BEIOOP OCHOBaHHHA U
npeBpalleHHe KapOOHaToB b KPHUTEPHEB C LENBIO BBIICTICHUS
THAPOKApOOHATEL, MPOBOUTE | 1yyspakop, yMEHHE ¢ TOUHOCTBIO
KaCCTBCHHBIC pCAKIMH Ha BEIPAXKaTh CBOM MBICITH B COOTBETCTBHH C
okenz yriepona (IV) n 3a/lauaMM U YCJIOBUSMHU KOMMYHHMKAIIUH.
KapOOHAT-HOH
PerynatuBHbIC: IPUHATHE U COXPAaHEHNE
y4eOHOM 33a1a4u.
42 15.02 VroabHas Kap6OHaTI)I. yqe6Hoe Hayuates: O6cyxnate cBolic | [lo3HaBaTeNbHBIC: YCTAaHABIUBATH OgnaneHue yqe6 §35
TBA U YTOJIBHON KHUCIIOTHI. MPUIUHHO-CIIEACTBEHHBIE CBA3M. .
KUCIOTA 1 €C FI/II[pOKap6OHaT 3aHATHC IMonyyaT BO3MOKHOCTH KoMMyHMKaTHBHBIE: YMEHHE ONPEAEIATh CHCTeI\fOH HHK
COJIN. bl HAYYUThCS: COCTaBIATh LIEJIX CBOETO 00Yy4EHUsl, CTABUTh U S3HaHUU
YpaBHEHUE PEeaKLUH, (hopMynHMpoBaTh 11t ce0s HOBBIE 33/1a41
XapakTepu3yromuei B yueOe U IT03HaBaTEeIIbHOIT
IpeBparieHne KapOoHaToB B JIeATebHOCTH, PA3BUBATh MOTHBEI 1
THAPOKapOOHATHI, IPOBOANTE | MHTEPECHI CBOCH MTO3HABATEILHON
KaueCTBEHHBIE PEaKINH Ha JeATeTbHOCTH. PeryIsaTHBHBIE:
oxcup yriepoaa (1V) u MIPOTHO3UPYIOT PE3YIBTATHl yPOBHS
KapOOHAT-NOH YCBOEHHS M3y4aeMOro MaTepHuana;
MIPUHUMAIOT U COXPAHAIOT Y4eOHYO0
3a7ady.
43 | 19.02 [T/pNe6. TTon | ITonyuenue npaktuy | Hayuares: nonyuars n IosnaparenbHbie: yCTaHABIMBATH OBnanenune yuel | §36
coOMpaTh OKCHJ yIiIepoaa MPUYUHHO-CIIEACTBEHHBIE CBS3H. o
YUYCHHUE oKcHuja eckKas (IV) 5 maboparopun 1 CI/ICTel\fOI/I HUK
OKCHJa yriepoaa (IV) u pa60Ta ZIOKA3bIBATH HATHIHE IAHHOTO | 0N\ v HHKATHBHBIE: yMEHHE ONPEIETATH 3HAHUHU
yriepoaa N3y4CHHEC CTO rasa. [lo;yuaT BOSMOKHOCT | oy cpoero 00ydJeHusl, CTABUTh U
(|V) 144 CBOWCTB. Hayq""’c”:P%mOSHaBaﬂ’ . | dopmymupoBath a5 ce0st HOBbIE 3a1aUH
OINBITHBIM ITyTEM YTIJIEKHCJIBIA B yl{eGe 1 TIO3HABATEILHOM
M3Y9CHHC CTO Pacriosnasanue ras, kapGoHar -  cHIMKar- JIeATebHOCTH, Pa3BUBATh MOTHBEI 1
CBOMCTB. Kap6OHaTOB. HoHBL. Menonssosats HHTEPECHI CBOEH NI03HABATEIBHON

npuoOpeTEHHbIe 3HAHUS 1




Pacmno-

YMEHHUS B IPAKTHUECKOMN
JEATEIbHOCTH U

JCATCIIBHOCTH.

3HaBaHHUC MOBCEIHEBHOM KU3HHU C .
Kap60HaTOB. e 1§6e3onaCHoro PeryaaTuBHBIC: IPOTHO3UPYIOT
PEe3yJIbTaThl yPOBHS YCBOCHUS
0bpalleHs ¢ BelecTBaMU 1 N3y4aeMoro MaTepuasa; IPHHUMAIOT 1
MaTepHallaMi i COXpPaHSIOT Y4eOHYIO 3a1ady.
HKOJIOTHYECKH TPAaMOTHOTO
MOBEJICHUSI B OKpY Karouiei
cpene
44 22.02 erMHHﬁ. Oxcun KPEMHUS y‘-IGGHOG Ha):llaTcn:COHOCTaBMTL Ilo3HaBaTenbHbIE: YCTAaHABINBATh OsgnaneHue yqe6 8§37
CBOIfCTBa OKCH/OB YIJIepoJa U | MPUYUHHO-CICACTBEHHbIE CBA3U U .
Oxcnp V. 3aHATHC KpPEeMHHSI, OOBSCHATD 3aBUCHMOCTH. KOMMYHHKaTHBHEIE: CHCTGI\EOH HHK
KpECMHUA MPUYMHY UX Pa3IuyMs. IUTAaHUPOBATH 1IN U CIIOCOOBI 3HaHUU
(|V)_ YcraHaBnuBaTh 110 B3aHMOJICHCTBYSI, IOHUMATh O3ULIUIO
XHUMHUYECKOU (opmyiie JIPYTOT0, Y9aCTBOBAaTh B KOJUIEKTHBHOM
HPHHAIEKHOCTD BEIECTB K o0cysxaeHnH poOIieMbl. PerynstusHele:
onpenenéHHOMY KIJIaccy MPUHUMATH U COXPAHSATh YIeOHYIO
coenunenuii. Iloayuar 3aady; yIUTHIBATh BBIACICHHBIE
BO3MOKHOCTh YUUTENIeM OPUSHTHPHI JeHCTBHS.
HAY4YUThCs: 3anChIBaTh
YpaBHEHHUS peaKIHii B
3JIEKTPOHHO-UOHHOM BHJE.
Ocy1ecTBIsATh
B3aMMOIIpEBpaIeHNs Kap-
0OHATOB U THAPOKAPOOHATOB.
Pacrio3HaBaTh OIBITHBIM
MyTEM yTJIEKHUCIBIN Ta3,
KapOOHAT - U CHIINKAT-HOHBL.
45 | 26.02 Kpemuuesas | Kpemnunesas ydueOHoe | Haywares: Jloxasbisars llosHaBaTenbHbIe: BLIBIATE Osnanenue yueb | §38
KHCJIOTHBIN XapaKTep BBICIINX | OCOOSHHOCTH M NPH3HAKH OOBEKTOB; o
KHCJIOTA ¥ €€ | KHUCJIOTa, €€ 3aHATHEC OKCHJIOB YIJIEpO/a H NPUBOAUTD IIPUMEPHI B KAUECTBE CHCTEMOU HUK
conu. CTEKJI0 | XUMUUYECKHE kpemHuus. [oayuyar BBIJIBUTAEMBIX TTOJIOKESHUH. 3HAaHUU
. HeMeHT. CBOMCTBA. BO3MOKHOCTH KoMMyHHKaTHBHBIE: B3aUMOJAEHCTBOBATH
C HAYYUThCS: COCTaBIITH B XO/I€ TPYTIOBOH PabOTEI, BECTH
WJINKATBL. YPaBHEHHUS] XUMHYECKUX JIHAJIOT, y4acTBOBATh B IUCKYCCHH;
KBapII, peaxIyii, XapaKTepu3yoMmuX | MPUHUMATH JPYroe MHEHHE U MTO3UIIHH,
Kap60pyH I, CBOICTBa KPEMHUSI, OKCHIA JIOMYCKAaTh CYIIECTBOBAHUE Pa3HBIX
kpemuus (1V), kpeMHuEBOI TOYEK 3peHusi. PerynsaTuBHbIE:
CHJTHIIAIBL, KUCnoThl. MIMeTs IIPOTHO3UPOBATH PE3YJILTATEI YPOBHS
CUJIMKATHI. IPEJICTABICHUE O CUIIMKATHOM | YyCBOEHMs U3y4aeMOro Marepuaa;
CuiukaTtHas MPOMBIIIIEHHOCTH MPUHAMATH U COXPAHATH YIeOHYIO
3amady.
MPOMBIIIJICHHOC

Tb, KEPAMHUKA,
CTEKJIO, LIEMEHT




46 29.02 Pemnrenue OcBoeHue y‘-IGGHOG Hayuares: pemats Ilo3HaBaTenbHBIE: CAMOCTOSTEIHEHO Oco3Hauue yqe6 TeTpa,
pacdeTHBbIE 331a4H 110 BBIAEIATH U (YOPMUPOBATH IIENH;
3ajiat Ha HOBOT'O THia 3aHATHC YPaBHEHUSIM XUMHYECKHX aHaNU3UPOBATh BOMPOCHI U (hopMUpPOBaThH HEJIOCTHOCTH HHK &
IIPHUMECCH. 3ama4d peakuuii ¢ HCIOIb30BaHHEM oTBeThl. KOMMYHHUKATHBHBIE: IMOJIYUCHHBIX
MaccChl, KOJJMYECTBA BEIECTBA | YYacTBOBATh KOJUIEKTHBOM B 3HAHUH.
WM 00beMa OJTHOTO H3 o0cyxeHrn mpoodIieM; 0OMEH
BCTYNMBIINX WK MHEHHSIMH, IIOHUMATh TTO3HIHIO
MOTyYafOUINXCS B PEaKIH napTHepa. PeryJIqTuBHEIS: IPUHUMAIOT U
BemecTs Hoayuar COXpPaHSIOT Y4eOHYI0 3a/ady;
BO3MOKHOCTh COCTaBJISIIOT IIJIAH U TOCTIEA0BATENBHOCTD
HAYYUTbCS: BBITONHAT JIEHCTBUH.
3aJ1aHMs Ha 33J]aHHbIE TEMBI.
Jlenatp ornpeneneHHbIe
BBIBOJIBI IIPH PEIICHHUH 33134
47 04.03 O606H.I€HI/IC ytle6Hoe IlosryyaT BO3MO:KHOCTH [Ho3HaBaTenbHbIE: CAMOCTOSATEIBHO Oco3Hauue yqe6 §31-3
HAY4YUTHCA: BBIomHATh BBIIEIATH U GOPMUPOBATH 1IENH;
1 3aHATHC 3aJaHMs HA 3aJJaHHBIE TEMBI. aHANU3UPOBATh BOIPOCHI U (YOpMUPOBATH HETOCTHOCTA HHK
CUCTEMATHU3a Jlenats onpeneneHHbIe oTBeThl. KOMMYHHKaTHBHEIE: IMMOJIYUCHHBIX
LUST 3HAHUIA, BBIBOJIBI IIPH PEIICHNUH 331a4 | y4acTBOBAaTh KOJUIEKTUBOM B 3HAHWUH.
obcyxneHnu npoosiem; 0OMeH
MHEHHSIMH, IIOHUMATh TTO3HILIHIO
napTHepa. PeryJIsTuBHEIC: IPUHUMAIOT U
COXpaHSIOT Y4eOHYI0 3a/1ay;
COCTaBJISIIOT IUIaH M ITOCJIEA0BATEIBHOCTD
JEHCTBUH.
48 07.03 XapaKTepI/ICT MeTammnueckas yqe6Hoe Hayuarcs: Xapakrepu3oBaTh ITo3HaBaTeNbHbIE: BBISBIEHHE OBJ'Ia)IeHI/Ie yqe6 §39
MeTaJlIbl Ha OCHOBE UX 0COOEHHOCTEH U TPU3HAKOB OOBEKTOB; o
HKa CBA3b. 3aHsATUC o CHUCTEMOU HHK
MOJIOKEHUS B IEPHOANIECKOH | MPUBOAUTH IPHMEPHI.
METAJIOB. Meraunueckas cHCTEMe H 0COOEHHOCTE 3HAHUU
KpHUCTAIIITHYCCKa (ggoeHHﬂ VX aTOMOB. KoMMyHMKAaTHBHbIE: B3aUMOJIEHCTBHIE B
'BSICHATH 3aKOHOMEPHOCTH -
s peIcTKa M3MEHEHHs CBOMCTB METaLIOB XOZ© IPYMNOEOli pabotel, BEAYT AuaIor,

10 TIEpHOAY U B A-Tpymmax.
Ilosry4yaT BO3MOKHOCTH
HayuuThes: MccnenoBats
CBOIiCTBa M3y4aeMBbIX Be-

Y4acTBYIOT B IUCKYCCHUU; IPUHUMAIOT
JIpyroe MHEHHE U MO3ULHIO.

PerynatuBHBIE: IPOTHO3UPYIOT




LIECTB. IPUMEHATH 3HAHUS O
METaJUIMYECKOM CBSI3H JJIS
pa3bsICHEHUS PU3MUECKUX
CBOMCTB METAJJIOB

Ppe3yJIbTaThl YPOBHS YCBOCHHUS
U3y4aeMoro MaTepuaa; IpUHUMAIOT U
COXPaHSIOT y4eOHYIO 3a/1a4y.

49 11.03 Haxox JICHUE HaXO}KI[eHI/IC yqe6Hoe Hayuaresi:IToms3oBatecs ITo3HaBaTenbHbBIE: YCTaHABINBATh OBJ'Ia,Z[eHI/Ie yqe6 8§40
nHbopMarmei u3 qpyrux IIPUYUHHO-CIICCTBEHHBIC CBA3U U < K
MCTaJIIOB B MCTaJIIOB B 3aHATHC HCTOYHUKOB JAJISI IOATOTOBKH | 3aBUCUMOCTH. KOMMYHUKATUBHbIC: CI/ICTGI\EOI/I HA
IIpupoac u Ipupoac u KPaTKHX COOOIIECHHUIA. IUTaHUPOBATH LIENTH 1 CIIOCOOBI 3HaHUU
CIIOCOOBI MX 0011MEe COCOOBI I'oTOBUTH KOMIBIOTEPHBIE B3aHMO/ICHCTBUSI, TOHUMATh MO3ULIUIO
e e MPE3EHTALNHU 110 TEME JPYTOro, y4acTBOBAaTh B KOJUIEKTHBHOM
HOJIYy9CHHAL. UX MOy ICHHUS. Hoxy4aT BO3MOKHOCTH 00Cy>KAeHUH MTPoOIIEMBl. PerynsTusHsle:
Hay4yuThes: Vcronp3oBath NPUHAMATH U COXPAHSATH YIeOHYIO
NpUOOpeTEHHbIE 3HAHUS U 3aJlauy; yUYUTHIBATh BbIICICHHbIC
YMEHUS B IPAKTUUECKON YUUTEJIEM OPUEHTHUPBI 1CHCTBUSL.
JIESITENbHOCTH U
MIOBCEIHEBHOI KU3HU C
HeTbI0 6€30IacHOro
oOpaleHus ¢ BelecTBaMH U
MaTepHanaMy 1
9KOJOTHYECKH IPAMOTHOTO
MOBEJICHUS B OKpY Karolen
cpene
50 1403 XHMI/IquKI/Ie 9J'I€KTp0XI/IMI/I‘Ie yqe6Hoe Hay'laTcﬁ: I10JIb30BaThCA Hpez MECTHLIC: aHAJIU3UPOBATHL U OBHaHeHHe yqe6 §41
CBOICTBA CKHif s SAHSITHE 3MEKTPOXUMHUIECKHUM PSIIOM 0TOMpaTh HHPOPMALUIO; BHIABIKCHUE CHCTeMOi —
pAn HaIpsHKEHUI METaJlIOoB, THIIOTE3 U UX 000CHOBAHHUE; TIOCTPOCHHE "
MCTaJJIOB. HaNpsKCHUA COCTABJIATh YPaBHEHHS JIOTHYECKOM LIENH PacCyKIeHUH. 3HaHUU
METAJJIOB (pfl 1T XUMHUYECKUX peaKiui,
CTaH,Z[apTHBIX XapaKkTEPU3YIOMIMX CBOUCTBA KOMMyHI/IKaTI/IBHBIeZ BLIGOp OCHOBaHHH U
STIEKTDOMHEIX metamios Ioaysar KPHUTEPHUEB C LIeJIbIO BbIICJICHUS
pont BO3MOKHOCTE [IPU3HAKOB, YMEHHE C TOYHOCTBIO
IMOTCHIMAJIOB HayIHTECs: OGBACHATS BBIPAXaTh CBOM MBICITH B COOTBETCTBHH C
CBOIfCTBa METAJIOB B CBETE
3aJa4aMHy ¥ yCJIOBUSIMH KOMMYHHUKAIIHN.
MeTaﬂHOB) npezcTaBlIeHu 00 Y Y
OKHCITHTEILHO-
BOCCTAHOBHTEJbHBIX @w TIPUHATHE U COXpPaHECHNE
nporeccax yueOHOiT 3a1au.
51 18.03 CruiaBbl. CHJ’IaBLI, y‘-IC6HOC Hayuarcsa: Onpenenirs [To3HaBaTenbHBIE: YMEHHE BECTH CaMO- OsnaneHue yqe6 8§42
MHTEDMETAINY | 3aHsTHe 0COOEHHOCTH COCTaBa U CTOSITEJIBHBIN MTOUCK, OTOOP CHCTeMOi HITK
p T CBOWCTB YyTr'yHa U HHpOpManuu, ee NpeodpazoBaHue. "
€C CTaJH, AIOPATIOMHHHUS, 3HAaHUH
-KHe Gponst Ioayyar KomMyHHKaTHBHEIE: (POPMHPOBAHKE
COEIMHEHUS BO3MOKHOCTE COOCTBEHHOTO MHEHHUS M MO3ULIUH.

HAYYHTHCSA: PA3bICHATD
po0IeMBI 0€30TXOMHBIX

IIPOU3BOJACTB B METAJUTYPTUH.

3HaTh COCTaB U CTPOCHUE

PerynsaTuBHBIE: MIITAHUPOBAHUE CBOUX
IEHCTBHIA B COOTBETCTBHU C




CILJIaBOB, OTJIUYHE OT
METaJUIOB. YMETh OOBSICHSTH,
MO0YeMy B TEXHHUKE IIUPOKO
HCTIOJIB3YIOT CIIaBbI

MIOCTaBJIEHHOM 3a/1auell ¥ YCIOBUSIMU €€
peanu3anuy, B TOM YHCIIE BO
BHYTpPEHHEM IITaHE.

52 21.03 H_IGJ'IOLIHBIC Comu yqe6Hoe HayuaTes:xapakrepu3oBarb Ilo3HaBaTenbHbIE: CTAHOBICHUE OBJ'Ia,Z[eHI/Ie yqe6 8§43
IIEJIOYHBIE METAJITBI 10 NPUYUHHO-CIIEACTBEHHBIX CBsI3e; BEIOOD o
MCTaJIBL. IICIOTHBIX 3aHATHC MOJIOXKEHUIO B Hanboiee 3 PEKTUBHBIX CIIOCOO0B CI/ICTGI\EOI/I HHK
METAJLJIOB. MepuoayYecKoil Tabiuie u peleHus 3a/1a4 B 3aBUCUMOCTH OT S3HaHUHA
AHoMaJIbHEIE ctpoenuto aromoB IloJydar KOHKPETHBIX yCIIOBUH.
CBOICTBA BO3MOKHOCTh
Hay4HTBCsl COCTABILITH KoMMyHHKaTHBHEIE: YMEHHE C
IICTOTHBIX YPAaBHCHI peakiu, JIOCTATOYHOI TOYHOCTBIO BEIPAXKaTh CBOM
METaJUIOB XapaKkTCPUSYIOIHUX CBONCTBA | yrpremmy B COOTBETCTBHH C YCIOBHAMH
LIEJI0YHBIX METAJUIOB U UX KOMMYHUKAIIHH.
COCIMHEHUH, 1 OOBSICHATD X
B CBETE NPEACTAaBICHUH 00
EKTPOMHTHHYECKOiH PerynsatusHbIe: yMeHHe OpraHU30BHIBATH
TMCCOLMAII I CBOIO JIEATENBHOCTD, BEIOMPATh CPEICTBA
OKUCIHTENIEHO- JUISL pean3anuy 1enei.
BOCCTAHOBHUTEIBHBIX
pPOLECCOB
53 01.04 Maruaumii. H_[eJ'IO‘lHOSGMeJI y‘IC6H06 Hayuares: xapakrepu3oBathb IIpeaMeTHble: aHATU3UPOBATh U OBJ'Ia,Z[eHI/IC yqe6 8§44
aneMeHTH! || A-rpynms! o 0TOMpaTh HHPOPMALUIO; BHIABIKCHUE o
I_HGJ'IOLIHO?;GM bHBIC MeTaJ’IJ’IBIVB 3aHATUC HONOKEHITO B THTOTE3 U HX 060CHOBAHUE; OCTPOCHHE CI/ICTCI\EOI/I HHK
CIIbHBIC MEPUOANICCKOU MepUOaMYecKOi Tabnuie u JIOTUYECKOM LENU pacCyKICHUM. 3HAaHHUH
METaJUIbL. CUCTEME ctpoenuto aromoB IloJydyar
BO3MOMKHOCTE KoMMyHHKaTHBHbIE: BHIOOP OCHOBAHUH U
HayMUTbCSI: COCTABILITE KPHUTEPHUEB C LIEJIbIO BBIICJICHUS
YPaBHCHUS peakiuy, [IPU3HAKOB, YMEHHE C TOYHOCTBIO
XapaKTCPUYIOIHX CBOUCTBA | pp1hayucaTh CBOM MBICITH B COOTBETCTBHH C
MArHII 1 €ro COCAMHCHNM, 1 3aJa4aMHy ¥ yCJIOBUSIMH KOMMYHHUKAIIHN.
OOBSICHATH UX B CBETE
npezcTaBlIeHu 00
MEKTPOTHTHIECKOIT @w NPUHATHE U COXPaHEHHE
VCCOLHALNH 1 yueOHOH 3a1a4u.
OKHCITHTEILHO-
BOCCTaHOBUTEJIbHBIX
pOoIECCaX.
54 04.04 Baxueiiinue Coenunuenus yqe6Hoe Hayuarcsi:xapakTepru3oBaTh [To3HaBaTeNbHBIC: BBISIBICHNUE OBnagenue y‘-IC6 8§45
snemeHTs! || A-rpynms! mo 0COOEHHOCTEH U IPU3HAKOB OOBEKTOB; o
COCIUHCHU A KaJblus, 3aHsATUC S — NPHBONTD TTPHMEpHL. CI/ICTeI\fOI/I HHK
KaJIbIIUA. 0COOEHHOCTH MepUOIMYECKOi Tabiuie u KoMMyHMKaTHBHBIE: B3aUMOAECUCTBUE B 3HAHUHN
KecTkoCTb XUMUUYECKIX CTPOCHUIO ATOMOB XOJIe TPYTIOBOI paboThl, BEAYT AUAJIOT,
BOJIBI T Y4YacTBYIOT B TUCKYCCHH; TPUHAMAIOT
. )K ﬂonyan BO3MOKHOCTE APYroe€ MHEHUE U MO3UIIHIO.
CCTKOCTb PerynsTuBHbIC: IPOrHO3UPYIOT




HAYYUTbCH: COCTABIATh €3yJIbTaThl YPOBHS yCBOCHUS
BOJbI U y pesy. yp y
. YPaBHEHUS peakuui, M3y4aeMOro MaTepuaa; IPMHUMAIOT U
CIIOCOOBI e& XapaKTepU3yIOLIMX CBOMCTBA | COXpaHAIOT ydeOHYIO 3a/1ady.
YCTpaHCHHUA. KaJbIIUS U €T0 COCTUHCHUH, U
HOHSITI/IG [6) OOBSICHSTE X B CBETE
TUTDOBAHUH Hpe/ICTaBICHUH 00
p IEKTPOIUTUUECKON
JUCCOLUALNY U
OKHCJIMTENILHO-
BOCCTaHOBHUTEJBHBIX
npoieccax. 3HaTh
Ka4eCTBEHHYIO PEaKLHIO Ha
HOH KaJIblMd. 3HATh, 4eM
00yCII0BIIE€HA KECTKOCTb
BOJIbl. YMETb Pa3bsCHATH
CIIoCcoOBI yCTpaHEeHHs
JKECTKOCTH
55 08.04 ATIOMUHUMN. IMougtue yqe6Hoe Hayuares: cocTaBisaTh HOSHanaTCHBHLIei OCYIIECTBIIATE ITOUCK Osnagenue yqe6 8§46
«am (1)OT6 HOCTB | 3aHsTHE YPaBHEHUS XUMHYECKHUX HYKHOHI MH(pOpMaIuu B yIeOHHUKE, CHCTEMOI HUK
p peakuuil, XapakTepu3ymomux | aTiace.
» Ha IIpUMEpe o01IHe CBOWCTBA aMIOMHHHS. 3HAaHUU
COECIMHEHUN Toary4aT BO3MONKHOCTL KoMMyHMKaTHBHBIE: YYUTHCS BBIPAKaTh
ATIOMUHNA HAYHTBCH: O0BACHATE OTH CBOHU MBICIIM B COOTBETCTBUH C 3a1a4aMH
peakiun B CBETE U YCJIOBUSMU KOMMYHHKALIUH.
npezacTaBIeHn 00
OKHCJIUTENILHO-
BOCCTAHOBUTEIbHBIX PerynaTuBHEIE: TPOrHO3UPOBATH
NPOLIECCOB PpE3yNbTaThl yPOBHS YCBOEHHUE
M3y4aeMOoro Marepuaa.
56 11.04 Bakueiime yqe6Hoe Hayuarcs: ELOKa3LIBaTL [o3HaBaTenbHblE: yCTaHOBJIeHI/IcE OBJ‘IaI[eHI/Ie yqe6 8§47
HHEHUS AHSITH amdoTepHbIi XapakTep IMPUYUHHO-CIEICTBEHHBIX CBA3CH U HCTeMoit HUK
cocHe 3 c COCIMHEHHUS, COCTaBIIATh 3aBHCHMOCTH MEXTy OOBEKTaMHu. CHCTEMO
AJTFOMHHUA. YpaBHEHUS KomMmyHuKaTHBHBIE: TaHupoBanue enn | SHAHUU
COOTBETCTBYIOLLUX U CII0CO0BI B3aHMOAEHCTBYSA; 0OMEH
XMMUYECKUX peakiuit MHEHUSMH, IOHUMaHHe TO3ULUU
Hoxy4aT BO3MOKHOCTH napTHepa. PeryIaTuBHEIE: COXpaHEHUE
HAYYUTHCS: OOBSCHAT UX B yueOHOIT 3a/1a4H; yYUTHIBATH
CBETe MpeICTaBICHUI 00 BBIJICJICHHBIE YYUTEJIEM OPUCHTUPBI
INEKTPOITUTHYECKON JIeHCTBUSL.
JUccoLUanuu
57 15.04 Keneso. Kemne3o B cBeTe y‘IG6HOC Hayuarcs: O6cyxnaTs ITo3HaBaTeNEHBIE: TIOMCK U BBIICICHAE OBJ'IalIeHI/Ie yqe6 8§48
IDelcTaRIeHi RAHSITHE CTpOEHHE aToMa KeJie3a, HEeo0X0 Mol HH(OPMALIHH; CHCTeMOi HIK
p H (I)I/ISI/ILK)CKI/IG U XUMHYCCKHUEC CHUHTE3MPOBATh UMCIOIIUECA 3HAHUA,
00 OBP. cBoiicTBa xene3a Iloxyuyar BBIOOP OCHOBAaHUN U KPUTEPUEB IS 3HaHUH

BO3MOKHOCTb HAYYHUThHCH!
Pa3bACHATH CBOMCTBA JKelle3a

MOCTPOEHUS JTOTHYECKOM 11eTIH
paccyx/ieHuil, yMeHHue OJHO BhIPaXKaTh




B CBETE MPECTABICHU 00

CBOM MBICJIH. KOMMyHI/IKaTI/IBHLIeI

OKHCITHUTENBHO- (hopMUpPOBaHUE U Pa3BUTHE TBOPUECKUX
BOCCTAHOBHUTEBHBIX crocoOHOCTeH. PerynsTuBHele: yMeHne
npoleccax u OpTaHMU30BBIBATh CBOIO AESTENHHOCTS,
AIIEKTPOIIUTHIECKON BBIOMPATH CPECTBA IS PeaTH3alliH
JMCCOIUAIIHH LIEJICH.
58 18.04 CoenuHeHus XKeneso B ceeTe yqe6Hoe Hayuarcs: 3HaTh cBOiicTBa [To3HaBaTeNbHBIE: BBISBICHHE Osgnaneuue yqe6 §49
IIpe/icTaBIeHu 00 coenunenuii Fe+2 u Fe+3 0COOEHHOCTEH U IPU3HAKOB OOBEKTOB; <
Keesa. OBP. Xumnueckue 3aHATHC ITosryyaTt BO3MOKHOCTH MIPUBOJUTDH IPUMEPBHI. CI/ICTGI\EOI/I HHK
CBOWCTBAa OCHOBHBIX HAYUYUThCS: COCTABIATh KomMyHHKaTHBHEIE: B3aMO/ICIICTBUE B S3HAHUHA
COEIMHEHUH XKele3a B YpaBHEHUS pPeakLuil B CBETE XO7ie TPYNIOBOK paboThl, BEIyT AUAJIOT,
Pa3HBIX CTEHEHIX Hpe/ICTaBICHUH 00 YYacTBYIOT B IICKYCCHU; IPUHAMAIOT
oxucienus. [lonsrue 3IIEKTPOIMTHIECKON JPyroe MHEHHE U MO3HIHIO.
0 KOppO3UH JUCCOIMANNH 1 PeryistuBHBIE: IPOTHO3UPYIOT
OKHCITUTENBHO- PEe3yJIbTaThl yPOBHS YCBOCHUS
BOCCTQHOBHTEIBHBIX N3y4aeMoro MaTeprasa; IpHHUMAIOT 1
mporeccax COXPAaHSIOT Y4eOHYIO 3a1ady.
59 2204 H/p.‘N‘(_)7 Pemrenue JKCIepu- HpaKTI/I‘I Hay'—laTCﬂ: BBIIIOJIHATH H[%CgMeTHLIe: AHAJIM3UPOBATH U OBJIaI[CHI/IC yqe6 §50
SKCTIepIMEHTAIbHBIC 3aaTH 0TOMpaTh HHPOPMALIUIO; BHIABIKCHUE .
Pemenne VTR S 1 CeKast I/IHzmlfnuyanBHo pa3sHBIMH mnoIT)es u I/IX(b06pOCHOBaI:II/IC; HOCTPOEHHE cucreMon HHK
9KCIICPUMCHT Teme «nementst IA— pa60Ta cniocobamu Ioxyuat JIOTUYECKOH IIEIH PacCy K ICHUH. 3HaHUH
ATBHBIX HIA-rpynm BO3MOKHOCTH KoMMyHHKaTHBHEIE: BEIOOP OCHOBaHUH U
34124 110 I1epHOHYECKOH HAY4YUTHCS: BHIOMpATh 5 KPHUTEPHEB C LIENIBIO BBIIETICHHS
TG XHMHHCCKIX Han0osee palloOHANBHBIA X0/ | MIPU3HAKOB, YMEHHE C TOUHOCTHIO
TEMC. peueHus, 1emaTh BEIBOBI Ha BBIpAKaTh CBOM MBICIIA B COOTBETCTBUU C
SIEMEHTOBY. OCHOBaHUH HaOIOCHUI 3aJa4YaMHy U YCIOBUSAMU KOMMYHUKAIUHU.
PerynatuBHbIC: NPUHATHE W COXPaHEHNE
yueOHOiT 3a/1au.
60 25.04 KouTposnbsHas yqe6Hoe Hayuarcs: npuMeHsTh INosHaBaTenbHbIC: BHIOOP Haubosee
3HAHMS, yMCHUSI U HaBBIKH, 3¢ dexTHBHBIX CIIOCOOO0B pelIeHus 3a1a4
p abora Ned. 3aHATHC MOJTy4YeHHBIE TIPH U3Y4ECHHU B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHH.
TEMBI KoMMyHHUKaTHBHEIE: YMEHHE C
JIOCTATOYHOM MOJHOTON U TOYHOCTBIO
BBIPKaTh CBOM MBICIIH B COOTBETCTBHUH C
3aJa4aMHy ¥ yCJIOBUSIMH KOMMYHHUKAIIHN.
PerynsTuBHEIC: MPUHUMATE U COXPAHSATH
yueOHYI0 33/1auy; CAMOCTOSTENILHO
BBIICIIATH ¥ (POPMHUPOBATB 1IEIIB;
COCTaBJIATh TIJIAH U MOCIEA0BATEIBHOCTD
TICCTBHM.
61 29.04 HepBOHa'-IaJ'IB Opranndeckue yqe6Hoe Hayuatesi: O6cyxnats INo3HaBaTeNbHBIE: OCYIIECTBIISTH TIOMCK OsnaseHue yqe6 §51
BEIECTBA. OCHOBHBIE ITOJIOXKEHHS TEOPUH | HYXXKHOW HH(POPMAINH B yueOHHKE, .
HbIC Xumnaeckoe 3aHATHC CTPOCHUS OPTaHNIECKIX aTnace. KOMMYHUKATUBHBIC: YIUTHCS CI/ICTCI\EOI/I HHK
CBCICHUA O CTpOCHHUE. coenuHeHnit A.M. ByTiepoBa | BBIpakaTh CBOHM MBICIH B cooTBeTcTBHU ¢ | 3SHAHUU

CTpyKTypHBIE

IlosryyaT BO3MOKHOCTH

3a/la4aMH1 U YCIOBUAMU KOMMYHHKAIIUHA.




(bopmymbt

CTpOCHUHN HAaY4YMThCS: 3aIIUCHIBATH Peryniatupnble: IpOrHO3UPOBATH
W3zomepus. M3zomepsrl. CTPYKTYpHbIE GOpPMYIIBI PE3yJIbTaThl yPOBHS YCBOCHHUE
OpraHntecKu OyHKINOHAIBHbIE OpPTaHWYECKUX BEILIECTB Ha U3y4aeMoro MaTepuana.
X BCHICCTB. TpyIIbI pUMEpE aIKaHOB
62 | 02.05 IIpenenbHbie | YriaeBomopoasl. | yueOHoe | Haywares: Obeyiotare | IlosHasatenbibie: ymenne Osnanenue yueb | §52-5
OTZAENBHBIX MPEICTaBUTENEH OpraHM30BBIBATh CBOIO EATENBHOCTS, .
1 AJIKAHBL. 3aHATHC aJIKaHOB (METaH, 3TaH, BBIOMPATh CPEACTBA AN pPealn3auu CHCTEMOH HHK
HernpeaenbHsl | ['omosorus. nporna, GyTaH), X Leei. 3HaHUI
e T OMOJIOTH. (usnyecKue 1 XUMHIECKHE
yraesonopon | Tomomorimecka
’ COXpaHATb yueOHYIO 3a/1auy.
BI. A pa3HOCTh pana Iosy4yaT BO3MOKHOCTH
HenpeHeHBHBIe HAYYIHUTBCHA: COCTABJIATh )
CTPYKTYpHBIE (OpMYJIEI PerynaruBHble: GOpMUpPOBaHUE U
YyrJI€BOAOPOAbI ATKAHOB. pa3BUTHE YMEHHIT BECTH
(aJ'IKeHLI). Hayuaresi: COCTaBIATb CaMOCTOSITENIbHBIN TOUCK, 0TOOP
MeskTyHapoHa CTpYKTYpRYIO hopMyTy mHopMALIL
STHJICHA, €ro PH3UYECKUe U
s HOMCHRJIaTypa XHMHUYECKHE CBOMCTBA,
AJIKCHOB. Ka4eCTBCHHBIC PEAKIUU Ha
ITonumepusanus HCTPCCIBHBIC
yraesoznoposl. Iloayuar
BO3MOKHOCTb HAYYHThCS !
COCTaBIISITh CTPYKTypHBIE
(hOopMyJIIBI TOMOJIOTOB ATHIICHA
63 | 06.05 ITonumepsl. Makpomonekyn | yueOnoe | Haysares: Hosnapatenbble: BeIGHpaTh HanGonee OBnanenune yuebd | §54
CoCTaBIATBCTPYKTYPHYIO 3 eKkTHBHBIE CIIOCOOBI pelIeHns 3a/1ay; o
BI. HOJ‘II/IMep. 3aHATHC (dopmyity areTuieHa, ero KOHTPOJIMPOBATh U OLIEHUBATH MTPOLIECC U CI/ICTCI\EOI/I HHK
MOHOMep. (huznIecKue U XUMHIECKHE pe3yibTaT ACATCIBHOCTH. 3HaHHH.
e JICMEHTapHOE cpoiictea IMoayuar KoMMyHMKaTHBHBIE: TOTOBAPUBATHCS O
C BO3MOKHOCTh pactipenencHuy GyHKIMH H poeit B
3BCHO. LTCIICHb HAYYUThCS: COCTaBISITh COBMECTHOH JIEATEIBHOCTH.
MOJINMEpU3 A YPaBHEHHUS XUMHYECKHUX PerynatuBHble: yMEHNE OPraHU30BBIBATH
peaKLui, XapaKTepU3YIOIUX | CBOIO AESATENbHOCTb, BEIOUPATh CPE/CTBA
CBOICTBA alleTUJICHA JUISL peasii3alyy Lesen.
64 09.05 KI/ICJ'IOpO)ICO OnxHOATOMHEBIE y‘IG6HOC Hayuatesi: O6cyxnats HpggMeTHLqu:) aHaJIM3UPOBATh U OBJ'IalIeHI/Ie yqe6 §55-5
OTIpEe/IeNICHUE CIIUPTOB, 0TOMpaTh HHPOPMALIUIO; BHIABIKCHUE .
ACpKaue TIpEACIIBHBIC 3aHATHC o61ryto Gopmyity CIIpTOB, THIIOTE3 U UX 000CHOBAHHUE; TOCTPOCHHE cueTeMon HHK
OpTraHU4YE€CKHU CITAPTBI. (uznonornyeckoe AeHCTBHE JIOTHYECKOH [ETIN pacCy KICHUM. 3HaHWH.
€ BCIIICCTBA. q)}’HKHI/IOHaJIBHaH METaHOJIa U 3TaHOJIa Ha
rpyImima. oprannsu Ioaydar KOMMYHUMKATHBHEIE: BLIGOP OCHOBAHMIA U
MHoroaromHsie BO3MOKHOCTD KPUTEPHUEB C LENBIO BbIJIEICHHS

CIIUPTBL.

HAyYHUTbCH COCTABJIATH

IIPpHU3HAKOB, YMEHUE C TOYHOCTLIO




KapOonoBsie
KHCITOTHI.
KapOokcunbHast
rpymma.

CroskHBIC YUPBEL

Mbina

Kupsr.
Kanopuitnoctsb
TTUTIH
YraeBoapl.

YpaBHEHUS pPeakLu,
XapaKTepU3YIOLUX CBOMCTBa
CIHPTOB

Hayuarcs: onpenensatsh
(hopMyIIBI MypaBBHHOI 1
YKCYCHOH KHCIIOT, UMETh
IIPECTaBICHHUE O CIOMKHBIX
adupax

Hayuarcs: onpenensatsh
MOJIEKYJIIPHBIE (OPMYJIBI
TJIFOKO3BI, CAXapo3kbl,
KpaxMala, IIeJITI0N03bI,
KaueCTBEHHYIO PEAKIIUIO Ha
IJIIOKO3Y U KpaxMall,
OGUONIOrHYECKYIO POJIb
TIIIOKO3BI M CaXapo3bl

BBIpa)XaTb CBOU MBICIIU B COOTBETCTBUU C
3aga4aMiy 1 YCJIOBUAMU KOMMYHUKAIIUU.

PeryJsITUBHbIC: TPUHATHE M COXPAHECHHE
yaeOHOIT 3a1aum.

65 | 13.05 Pe3seps.
66 | 16.05
67 | 20.05
68 | 23.05




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HU 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa 02.09.2023  https://m.edsoo.ru/ff0d210c
[TonsiTrie 0 MeTOIaX MO3HAHUS B 1 0 0 bu6mmorexa [IOK
XUMUHU 05.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
paboThI B 1a0OPATOPUH U TIPUEMBI 1 0 0 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 09.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoOb! 1 0 0 bu6mmoreka [JOK
paszeneHus cMecei 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 0 0 bubmmorexa [JOK
! . PHMED 16.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COMIM)»
bu6mmoreka [IOK
ATOMBL H MOIICKY IEI 1 0 0 19.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE DJIEMEHTHI. 3HAKU 1 0 0 bubnmnoreka [JOK
(CHMBOJIBI) XUMHUYECKHUX JIEMEHTOB 23.09.2023 @ https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT 1 0 0
POCIRIC 1 CHOMHBIC BOMlcCTa 26.09.2023  https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUCHHUE 30.09.2023  https://m.edsoo.ru/ff0d2d50
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3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK

10 Xumrieckas popuysa. BaneurHocts 03.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca 07.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYECKOr0 bubmuorexa [JOK
3JIEMEHTa B COeTUHEHNH 10.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bu6mmorexa [IOK
MougsipHas macca 14.10.2023  https://m.edsoo.ru/ff0d5230
14 ®dU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 17.10.2023 @ https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUs IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui 21.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPAaBHEHUS 24.10.2023 @ https://m.edsoo.ru/ff0d3b88
Brraucnenus Kom4uecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
HIeCTE 1o yp 07.11.2023  https://m.edsoo.ru/ffod5708
peakiui
Knaccudukanus XuMHUECKUX peakiuit
18 (coeTMHEHUS, PA3IIOKCHHUS bubmorexa HOK
g P ’ 11.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoNneAUCT. OO00IICHHE 1 bubmorexa HOK
" JHCT: Hvl 14.11.2023  https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HaHUI
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMUYECKUE PEAKIINI 18.11.2023  https://m.edsoo.ru/ff0d4290
91 Bosnyx — cmecs razos. CocraB bub6nuorexa [IOK
Bo3ayxa. Kucinopoa — snemeHt u 21.11.2023 @ https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHUCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
POJa \peaitht ’ 25.11.2023 https://m.edso0.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MoTy4YeHus KUCJIOPo/ia B
23 J1a00PaTOPHUH M IPOMBIIIJICHHOCTH bubmorera [JOK
patop P ' 28.11.2023 = https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoii 3G PeKT XUMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHYECKOM YPaBHEHUU, DK30- U 02.12.2023  https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYCCKHUX PEAKIIHIX
TormBo (HedTh, yrojib 1 METaH).
25 3arpsi3HeHUE BO3yXa, CIIOCOOBI €T0 bubmorera [JOK
P AR, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEA0TBPAICHUS
[TpakTrueckas padora Ne 3 o reme
26 «ITomyueHrie 1 coOOMpaHUE KUCIOpOaa bubmorexa HOK
Y . P poaa, 09.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY»
97 Bonopox — anemMeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxaenue B mpupoe 12.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 16.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KUCITOTAX U COJISIX bubmorexa [JOK
19.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHust BOA0po/ia B bubnmnoreka [JOK
nabopaTopuu 23.12.2023  https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas pabota Ne 4 o Teme
31 «l?lon YeHUe U I::0614 aHue BOJIOpOJIa bubmorexa HOK
Y P AOPOAd, 26.12.2023  https://m.edsoo.ru/ff0d4f42

HU3YYCHUC CTO CBOMCTB»
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoraznpo 09.01.2024 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYECTBa
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
B . y 13.01.2024  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MU 00BEMY
Boruncnenus 005EMOB ra3oB 1o
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
YDABHEHITIO peaietin 1 16.01.2024  https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nyecKue 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI 20.01.2024 = https://m.edsoo.ru/ff0d587a
36 CocraB ocnoBanuii. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 23.01.2024  https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Hachienneie
37 u Hi[’:HaCI)I peHHI)II;) aCTBOPBI B bubmmorexa [JOK
H‘ PACTROPBI. 27.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBast 10Jis BEIIECTBA B paCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpurorosienne pacTBOpOB ¢ bubnuoreka [IOK
onpeeaEHHON MacCOBOM J10Ie 30.01.2024  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 Konrtponsnas pabora Ne2 o teme bubnnorexka [JOK
«Kucnopon. Bonopoa. Bona» 03.02.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccudUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUMHUYECKUE CBOWCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P 10.02.2024 = https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa 13.02.2024  https://m.edsoo.ru/ff0d67ca
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[Tomy4yenue 1 XUMHYECKHUE CBOMCTBA

bubmuorexa [JOK

4
3 OCHOBAaHUH 17.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 20.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT 24.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((iLII) rﬁm ‘{)eHI/I}I XI/IMI/I‘IZ(F:)KI/IC bubmorexa HOK
y Y ’ 27.02.2024  https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX 02.03.2024  https://m.edsoo.ru/00ad9b7c
COCTMHEHUIN
48 I'enernueckas CBs3bp MEXKY KJIacCaMu bubnnoreka [JOK
HEOPTraHUYECKUX COCTMHEHUI 05.03.2024  https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTHu3alus bubmmoreka [JOK
3HAHUM 09.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponsHnas padora Ne3 o teme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmorexa HOK
o 12.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHCHU I
IlepBbie no acc a
51 | smaereont snewon. Tomame buborera LIOK
) 16.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOoIHBIX 3JIEMCHTOB
Ilepronnueckuii 3aKOH U
52 [Tepunoanueckasi cHCTEMa XMMHYECKUX bubmorexa [JOK
PROR 19.03.2024  https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
53 Ilepuopl, rpynIkl, 110 TIIBI bubmorexa [JOK
PHOBL, TPYHITHL HOATPY 02.04.2024  https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuorexa [JOK

>4 snaep. N3oTomsl 06.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
09.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menpaeneesa
XapakTepucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHHIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /. U. 13.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproauveckoro 3akoHa
57 JUIS pa3BUTHS HAYKU U npakTuku. 1. W. bubnnoreka [JOK
MenzeneeB — y4u€HbIN, Ie1aror u 16.04.2024  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHUYECKHX AJICMEHTOB 20.04.2024 = https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa HOK
23.04.2024  https://m.edsoo.ru/00adac34
60 KoBaseHTHas nosspHas XUMHAYECKas bubnuoreka [IOK
CBSI3b 27.04.2024  https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysspHas XUMU4ecKas bubnnorexka [JOK
CBSI3b 30.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa [JOK
04.05.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuoreka [IOK
peakiuu 07.05.2024  https://m.edso00.ru/00adb076
64 OKHUCIUTENNU U BOCCTAHOBUTEIU bubmorexa HOK
11.05.2024  https://m.eds00.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnmuotexa [JOK
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«Crpoenue aroma. XuMHYECKast 14.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBueiit ypok. O600mIeHNE U 1 bubnunoreka HOK
cucTeMaTtu3aius 3HaHU 18.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHre U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHuil 21.05.2024 @ https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O600meHne u 1 bubmumorexa [IOK
cUCTEMAaTH3aIMA 3HaHUI 25.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cucrema 1 0 0 bubnnoreka [JOK
XUMUYEeCKux iemenToB [l. U. 04.09.2023  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKUX DJICMEHTOB 1 0 0 bubmorexa HOK

. 07.09.2023  https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX MEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 0 0 bubnuorexa [JOK
HEOPraHWYECKHUX BEIIECTB 11.09.2023  https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYECKOM CBSI3U U THITBI 1 0 0 bubmuorexa [JOK
KPUCTAINTINYECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no reme

5 I1 i 1 1 0
«IToBTOpEHUE U yriyOIeHNe 3HAHUHA 18.09.2023
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay

5 Knaccugukanus Xummuaeckux 1 0 0 bubnnoreka [JOK
peaKkiuii o pa3IuYHbIM NIPU3HAKAM 21.09.2023 @ https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOU

7 eaknuu. IToHATHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [TOK
P ' 25.09.2023 = https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIHIX
[ToHsITHE O XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIIONTHE 1 0 0 bubmmorexa [JOK
p ’ PEL, m 28.09.2023  https://m.edsoo.ru/00adc28c

Ha CKOpPOCTH XHUMHYISCKOM pPCaKkun u
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ITOJIOXKCHHUEC XUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 02.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKOIN
10 rnccorranuu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
A HHAHHH. 05.10.2023  https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbBIE YpaBHEHUS pEaKIUi bubnmorexa LOK
P peaxt 09.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 12.10.2023  https://m.edsoo.ru/00add5d8
JIUCCOLIMALIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTaBICHUN 00 bubnmorexa [IOK
et ! 16.10.2023  https://m.edsoo.ru/00addgb?
ANEKTPOIUTUICCKON TUCCOITUAITTT
14 ITonsatue o ruapoIN3€E CONEH bubmmorexa [IOK
AP 19.10.2023  https://m.edsoo.ru/00add9d4
15 O06o001IeHne U cCucTeMaTU3aIH bubnuoteka [JOK
3HAHUH 23.10.2023 | https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenne skcriepuMeHTaIbHBIX Bubmorexa ITOK
p 26.10.2023 | https://m.edsoo.ru/00addbfa
3aga9dy
KontponsHast pabora Ne2 o reme
17 «DIIeKTpOIUTHYECKAs IUCCOLINALIS bubnnorexa [IOK
P A 1AL 09.11.2023 = https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMU B PACTBOPAX)»
18 OO01mas xapakTeprCcTUKa raJIOTeHOB. bubnmuotexa [JOK
XUMHUYECKHE CBOMCTBA HA IPUMEPE 13.11.2023  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHYECKHE CBOICTBA, MOyYCHUE bubmmorexa [IOK
» HOAY ’ 16.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITomydeHne consTHOM KUCIOTHI bubmorexa IOK
YHCHIS . ’ 20.11.2023  https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHEHUsIM
21 XUMUYECKUX PEAKIUI, €CIIH OJUH U3 bubmmorexa LIOK
PRI, A 23.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprCcTUKa dJICMCHTOB bubnuoteka [JOK
VIA-rpynnsl 27.11.2023 @ https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeqMHEHU I bubnnoreka [JOK
B IIpHpo/ie. XUMUYECKHE CBOMCTBA 30.11.2023  https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopo1, CTpOEHHUE, bubnmnoreka [JOK
¢bu3nueckre U XuMUYecKre CBONCTBA 04.12.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckue 1 XUMHUYECKUE bubmmorera LOK
. 07.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUICHHOTO crioco0a
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 11.12.2023  https://m.edsoo.ru/00adec8a
OKpY KaroIIel CpeJibl COeTMHEHUSIMU
cephl
27 Brrunciaenne MaccoBoii 10JH BBIXOaa bu6mmoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MPOAYKTa pEeaKIuu 14.12.2023  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTepUCTHKA AIIEMEHTOB
08 VA-rpynmnsl. A30T, bubnuoreka [IOK
pacrpocTpaHeHue B IPUPO/IE, 18.12.2023  https://m.edsoo.ru/00adeea6
(du3HUecCKre U XUMUYIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u
29 XUMHUYECKHUE CBOMCTBA, MOYYCHUE U bubmorexa IOK
> O 21.12.2023  https://m.eds00.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[lomyueHre aMMHaKa, U3y4eHHE ero bubmmorexa LIOK
. Y 1Y 25.12.2023  https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3oTHas KUCIOTA, €€ (hU3MIecKue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA 28.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHECPATBHBIX
32 o0peHuii. XuMHU4YeCKoe bubmorexa HOK
YAOOP ’ . 11.01.2024 @ https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTMHEHUSIMH a30Ta
docdop. Okc ocdopa (V
33 @0052p;a;;;ZLf;aqéiggielzéeH bubmorexa OK
p N 15.01.2024  https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJTyICHUE
Hcnonb3oBanue GocgaToB B
34 KauecTBE MUHEPATbHBIX YAOOPEHUH. bubnunorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 18.01.2024  https://m.edsoo.ru/00adfc20
dbocdharamu
Yrnepon, pacnpocTpaHeHue B
35 npu E g ;HSJieC;iCIIXHMHHCCKHC bubmorexa IOK
PHPOAE, 22.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunel yraepona, ux pusndeckue u
XUMHUYECKHUE CBOKCTBA.

bubmuorexa [JOK

36 DKoJoru4eckue npooIemsl, 25.01.2024  https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yriepoaa (1V)
37 VYronbHas KUCIoTa U €€ COu bubmorexa OK
29.01.2024  https://m.edsoo.ru/00ae006c
[IpakTrueckas padota Ne 4 o Teme
38 "[losydyeHne yriekucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakius Ha KapOoHaT- 01.02.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK
05.02.2024  https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
40 Kpemuwuii u ero coequHeHus bubnmorexa LOK
08.02.2024  https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
mo Teme «BakHele HeMeTalIbl 1 12.02.2024  https://m.edso0o.ru/00ae0bf2
WX COCTUHCHHUS
Kontponbnas padota Ne3 no teme
42 «Baxnennne HeMeTaIbl U UX bubmorexa HOK
15.02.2024  https://m.edsoo.ru/00ae0e18
COCIUHCHHUS
OO1as xapakTepucTUKa
XUMHUYECKHX DJIEMEHTOB —
43 MeTauioB. MeTtayumaeckasi CB3b U bubnmoreka [JOK
MeTaJUTHYecKasi KpucTauTHaecKas 19.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3nyYecKue CBOMCTBA
METAJIOB
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUYECKUN P buGnnorexa LIOK
P . b 22.02.2024 | https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObI MOTYYSHHS
MertaioB. Ciasel. Beruuciienus 1mo
45 aBHECHUSIM XUMUYCCKUX PEaKUU Bubmorexa ITOK
yp PCAKIUH, 26.02.2024  https://m.edsoo.ru/00ael1156
€CJIM OJTUH U3 PEarceHTOB COJCPKUT
puMecH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB bubnmorexa [IOK
PP 29.02.2024  https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[enoumbie MeTaner 04.03.2024  https://m.edsoo.ru/00ael14b?2
48 OKcuIbI ¥ TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
Kanus 07.03.2024 | https://m.edsoo.ru/00ael4b?2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KAJIBIAN 1 MarHui 11.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxkueiiime coeIMHEHUA KaJIbIUA Bubmorexa ITOK
& H 14.03.2024 | https://m.edsoo.ru/00ael15e8
51 O0001IeHre U CUCTEMAaTU3AIUS
3HAHUH 18.03.2024
59 JKEcTKOCTh BOJKI U CIIOCOORI €€ bu6mmoreka [JOK
yCTpaHeHus 21.03.2024 = https://m.edsoo.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOJIBI M METOJEI €6 bubnnorexa [IOK
" 8 8 01.04.2024  https://m.edsoo.ru/00aelae8
yCTpaHEeHUS
. bubnuotexa [JOK
>4 AdmoMummii 04.04.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA 1 bubnmuotexa [JOK
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THJIPOKCUIA 08.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>0 Heneso 11.04.2024  https://m.eds00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJIH Keje3a bubmuorexa [JOK
(1) u xenesa (1) 15.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeH e U cuCTeMaTH3aIus
3HaHUI 18.04.2024
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnnoreka [JOK
o Teme «BakHeilme MeTaibl U X 22.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYECKHUX PeaKIIHii, €CJIi OJIUH U3
60 peareHToB J1aH B U30bITKE WU bubnuoreka [IOK
COJIEPKUT NpuUMecHu. Beruucnenus 25.04.2024  https://m.edso00.ru/00ae1750
MAacCCOBOM J0JIA BBIXOJa TPOJAYKTa
peaknuu
61 O0600611eHre U cucTeMaTH3amus
3HAHUH 29.04.2024
KontponbHas pabota Ne4 o reme
62 «Baxuelmme MeTauibl 1 UX 02.05.2024
COCTUHEHUS
63 BemecTBa u maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM XKU3HH YEIOBEKA 06.05.2024  https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOoe 3arpsi3HeHne bubnuoreka [IOK
OKpYKarollen cpeJibl 09.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xvumuu B pelieHun bubnnorexa [JOK
IKOJIOTHUECKUX TPOOIEM 13.05.2024  https://m.eds00.ru/00ae4270
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66 PesepBHelil ypok. O6o0meHHEe 1 1 bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUHN 16.05.2024  https://m.edsoo.ru/00ae0dOa
67 PesepBHelil ypok. O600mIeHHE 1 1 bubnunoreka HOK
cHUCTeMaTH3aIvs 3HaHUI 20.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O600mienue u 1 bubnmoreka [JOK
CUCTEMATH3AN 3HAHUI 23.05.2024 @ https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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