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[TpumepHas pabodasi mporpamma Mo XUMHH JJi 00YYaroIIUXCsl € 3aIePXKKOM MCUXUUECKOTO Pa3BUTHS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBlieHA B COOTBETCTBUU ¢ DenepanbHbIM
TrOCyIapCTBEHHBIM  00pa3oBaTelIbHBIM  CTAaHIAPTOM  OCHOBHOTO  obOmiero  oOpazoBanus  (IIpuxas
Munnpocsemenuss Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBaH MHHHCTEPCTBOM IOCTHIMH
Poccuiickoit  ®eneparuu 05.07.2021 1., per. Homep 64101) (mamee — DPI'OC OOO0), IIpumepHoii
aIalTHPOBAHHOW OCHOBHOW 00pa30BaTeIbHON MPOrpaMMO OCHOBHOTO OOIIET0 00pa3oBaHUS OO0YyJArOIIUXCS
¢ 3anepkkor rmeuxudeckoro passutusa (manee — [TAOOIT OOO 3I1P), denepansHol pabodeil mporpaMMbl
ydyebHoro mnpenmera «Xumus» (0a30BbIl YypoBEHb), (¢enepanbHON paboyeil mporpamMmol BOCHUTAHUS
oOyyaronuxcsi Mpy MOJYyYEHUU OCHOBHOTO 00IIero oOpa3oBaHMs, C yUETOM paclpeleleHHBIX MO Kiaccam
poBepsieMbIX TpeOOBaHUI K pe3yabTaraM OCBOEHHUS OCHOBHOW 0Opa30BaTelIbHOM MPOrpaMMbl OCHOBHOI'O
o0miero oOpazoBaHUS U DJEMEHTOB COJIEpXKaHUs, MPEACTABICHHBIX B YHHBEPCAJIbHOM KOAM(UKATOPE IO
xumun, KoHIlenuu npemnogaBanus y4eOHOTO MpenMera « XUMUsS», B 00pa30BaTelIbHBIX OpraHu3anusx Pd,
pean3yIOLMX OCHOBHBIE 00111€00pa30BaTebHbIE TPOTrPAMMBI.

O0mas xapakTepucTUKa Y4eOHOro npeamera « XuMush»

VY4eOHbIil npeamer «XUMHsD» BXOIUT B MPEIMETHYI0 o0sacTh «EcTecTBEeHHOHAyuUHBIE NPEAMEThD». B
CHCTEME €CTECTBEHHOHAyYHOro 0Opa30BaHUS XHMMHUS KaK y4yeOHBIH MpeaMeT 3aHUMaeT BaXXHOE MECTO B
MO3HAaHUM 3aKOHOB MPUPOIBI, (POPMHPOBAHUM HAYYHOW KAPTHHBI MHPA, CO3JAHUU OCHOBBI XMMHUYECKHX
3HaHUM, HEOOXOOUMBIX JJIsI MOBCETHEBHOM XHM3HH, HABBIKOB 3/I0POBOrO M 0O€30MacHOro Ajs 4eloBeKa U
OKpY’Karolllel ero cpeapl 00pasa KHU3HU, a TAKKE B BOCIIUTAHUHU 3KOJIOTUYECKON KYJIbTYPBHI.

VYcneuHocTh U3y4eHUs: XMMHUU CBSI3aHA C OBJIAJIGHUEM XUMHUYECKUM SI3bIKOM, COOJIFOJICHHEM IPaBUI
0e30macHO pabOThl IPU BBIOJIHEHUU XMMHUYECKOTO SKCIIEPUMEHTA, OCOZHAHNEM MHOTOYMCIIECHHBIX CBS3EH
XMMWH € JPYTHMH IPEIMETaMH IIKOJIBHOIO Kypca.

[IporpaMMa BkJIHO4YaeT B ce0s OCHOBBI HEOPraHUYECKONM M OopraHmdyecko xumuu. ['maBHOM naeeit
IPOrpaMMBl SIBJIIETCSI cO3JjaHue 0a30BOro KOMIUIEKCA OMOPHBIX 3HAHMN MO XMMHM, BBIPaXXEHHBIX B (hopme,
COOTBETCTBYIOIIEH BO3pACTy O0yUYaIONINXCS U UX 0COOBIM 00pa30BaTEIILHBIM IMMOTPEOHOCTSIM.

B coxmep:xaHMM JAaHHOrO Kypca IpPEACTaBICHBI OCHOBOIOJAralOIUE XHMUYECKHE TEOPETUYECKUE
3HAHUA, BKJIOYAIONIME M3YYEHHE COCTaBa M CTPOEHHUS BEIIECTB, 3aBUCUMOCTU MX CBOMCTB OT CTPOECHMS,
IIPOrHO3HPOBAHME CBOWCTB BEILECTB, UCCIEJOBAHUE 3aKOHOMEPHOCTEN XMMHMUYECKHUX IIPEBPALICHUNM U IyTen
yIpaBJIEHUS UMH B LIEJSAX MOJyYEHHUS BELIECTB U MaTEPHUAJIOB.

TeopeTnueckyl0o OCHOBY H3Y4YEHMsI HEOPTaHMYECKOM XHMHHU COCTaBIISIET ATOMHO-MOJEKYJIIPHOE
yuenue, llepuoguueckuii 3akoH [I.JMI. MenneneeBa ¢ KpaTKMMM CBEICHUSIMH O CTPOCHHHM aTOMa, BHAAX
XMMHYECKOH CBS3H, 3aKOHOMEPHOCTAX NPOTEKAHUS XUMUYECKUX PEAKLU.

B wu3yueHum Kypca 3HaUMTEIbHAs POJb OTBOJUTCS XUMHUYECKOMY OHKCHEPHUMEHTY: IPOBEICHUIO
NPaKTUYECKUX U Ja00paTOpHBIX paboT, OMUCAHUIO PE3yJbTaTOB YUEHHUECKOr0 IKCIEPUMEHTA, COOIIIOICHUIO
HOPM U TIpaBWJI O€3011acHOM pabOTHl B XUMHUECKOM 1ab0opaTopuu.

Peanuzanus naHHOM mporpammsel B mporecce oOyueHHst MO3BOIUT oOyuarommmcs ¢ 3IIP ycBouTtsb
KJIIOYEBBIE XUMHUECKHE KOMIIETEHIIMH U MIOHSTH POJIb M 3HAUE€HUE XUMUHU CPEU APYTUX HAYyK O MPUPOJE.

N3yueHnne XUMHUHM CHOCOOCTBYeT (OPMHPOBAHHIO Yy OOYYaIOUIMXCSl HAyYHOTO MHUPOBO33PEHUS,
OCBOCHHIO OOIIEHAYYHBIX METOAOB (HAONIO/ICHHE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIEIUPOBAHUE), OCBOCHHIO
IIPAKTUYECKOTO NPUMEHEHMsI HAy4YHBIX 3HAHWM, OCHOBAaHHOI'O HA MEXIPEAMETHBIX CBA3AX C MPEIMETAMH
«Oxkpyxaromuii Mupy», «Pusmnka», «buonorus», «['eorpadus», «Matemarnka» u GOpMHPYET KOMIETCHIUH,
HE0OX0IMMBbIE /715 TPOJIOKEHHsI 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HaYK.

N3yyenne xumuum cnocoOCTByeT paszButhio y oOydaromuxcs c¢ 3I[IP  mpoctpaHcTBEHHOTO
BOOOpakeHUs!, (YHKLUMOHAJIbHONH TI'pPaMOTHOCTH, YMEHHUS BOCIPUHUMAarh M KPUTHYECKH aHAJIM3UPOBAThH
MH(POpMAIMIO, MPEACTABIECHHYIO B PAa3JIMYHBIX (opMax. 3HAYMMOCTb IpeaMeTa JJs Pa3BUTHUS KU3HEHHOU
KomnereHMKu obyuaromuxcsi ¢ 3[1P 3akmrouaeTcst B yCBOGHUM OCHOBBI XMMHUYECKHMX 3HAHHMM, HEOOXOAUMBIX
JUIsL TIOBCEIHEBHOM JKM3HU; HaBBIKOB 3/I0POBOTO M OE30MAaCHOTO JUISl YEJIOBEKA M OKPY’KAIOILIEH ero cpejibl
o0pa3a xKu3HHU; HOPMUPOBAHUH FKOJIOTUUECKON KyJIbTYpHI.

[IporpamMMa oTpakaer cojepkaHue oOyuyeHus mpeaMeTry «XHMHS» C Y4EeTOM  OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHocTel oOyuatomuxcs ¢ 3IIP. OsnageHue yd4eOHBIM HpeAMETOM «XUMMSD»
MPEJCTABIISIET OMNPENEICHHYI0 TPYyAHOCTh aisa oOydarommxcs ¢ 3I[IP. Dto cBsizaHo ¢ 0cOOEHHOCTSIMU
MBICIIUTEIIBHOW JESATEIBHOCTH, MEPUOJUYECKUMHU KOJICOAHUSMH BHHMAHUS, MajbiM OOBEMOM IaMSTH,



HEJIOCTaTOYHOCTHIO OOIIETro 3armaca 3HaHUM, MOHWKEHHBIM MO3HABATEIILHBIM HHTEPECOM U HU3KUM YPOBHEM
pEYEBOro pa3sBUTHA.

Jnst mpeogoneHust TpyJIHOCTENH B M3y4eHUU Y4eOHOro npeamera «XUMHsS» HE0O0XoAMMa adanTanus
o0beMa M XapakTepa y4yeOHOro MaTepuajla K TI103HaBaTEJIbHBIM BO3MOXKHOCTAM JaHHOM KaTeropuu
oOyyaromuxcs, ydeT HX OCOOEHHOCTeH pa3BUTHS: HCIIOIB30BAaHHE aJITOPUTMOB, BHYTPHUIIPEIMETHBIX U
MEXINPEAMETHBIX CBA3€H, IOCTENIEHHOE YCI0KHEHUE U3Yy4acMOro MaTepuaa.

[Tpu u3yueHn XMMUU HEOOXOTMMO OCYIIECTBISATh B3aMMOICHCTBHIE Ha TIOJMCEHCOPHOI OCHOBE.

TeopeTnuecknii MaTtepuall PEKOMEHIYETCS H3y4daTb B IIPOLECCE NPAKTUYECKOM JESTEIBbHOCTH.
Bo03MOXXHO BBIIENIEHHE OTIEIBHBIX YPOKOB Ha pELICHUE 337a4 B CBSI3M CO CIIOKHOCTBIO aHAIM3a TEKCTa
oOyuaromumucst ¢ 3I[IP. Opranudeckoe €IMHCTBO MPAKTUYECKOH M MBICIUTENBHOM JESTEeIbHOCTH
o0yyaromuxcs Ha YpOKaX XUMHH CIIOCOOCTBYET TPOYHOMY M OCO3HAHHOMY YCBOCHHMIO Oa3HCHBIX
XMMUYECKUX 3HaHUH M yMeHui. Oco0oe BHUMaHUE NPU U3YYEHUH XUMHUH YJENAETCS U3YUYCHHUIO «CKBO3ZHBIX)»
HOHATHIA U (POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepraa.

Henu u 3a1a4n U3y4eHusi y4eGHOro npeamera «XuMus»

Obwue yeru w3ydeHWs ydeOHOro mpeamera «XWMHsS» TpeAcTaBleHbl B [lpumepHoil pabodeit
nporpaMMe OCHOBHOTO o0Imiero oOpa3oBanus. OHM aKTyaJIM3MPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B
CHCTEME OCHOBHOTO OOIIEro o0pa3oBaHWs, HANPABICHHOCTH OOy4YCHHsS Ha pa3BUTHE M CAMOPA3BUTHE
TUYHOCTH, (hopMHpoBaHUE €€ MHTEIUICKTa W O0IIel KyabTyphl. O0yUeHHEe YMEHUIO YUUTHCS M MPOJIOJDKATH
CBOE 00pa30BaHMUE CaMOCTOSTEIBHO B HACTOAIICE BPEMs SIBIISICTCS OJTHOW M3 BaKHEHIINX (QYHKIUH YYeOHBIX
IPEIMETOB, B TOM YHUCIIC U « XUMHUM.

Hns oOywarommxcss ¢ 3IIP, Tak e, kak W JUIsi HOPMATHBHO pa3BUBAIOIIMXCS CBEPCTHUKOB,
OCBAMBAIOIINX OCHOBHYIO 00pa30oBaTENbHYIO MPOTpaMMy, JTOMHHHPYIOIIEEe 3HAYCHHE MPHOOPETAIOT TaKHe
yenu, Kax:

* QopmupoBaHME  HWHTCIUICKTYaJILHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K  COTPYIHUYECTBY,
CaMOCTOSITCIbHOMY TPUHSATHIO PEIICHH, CIIOCOOHOW aaanTUpOBaTbCsi K OBICTPO MEHSIOUIHMMCS
YCIIOBUSIM KU3HHU;

" HaNpaBJICHHOCTh OOy4YeHHsS HAa CHCTEMAaTHYECKOE TMPHOOIICHHE YYalUuXcsl K CaMOCTOSTEIbHOM
MO3HABATEIFHOW JCSITETFHOCTH, HAyYHBIM W TPAKTHUYECKUM METOAaM TO3HaHUS, (HOPMHUPYIOLIUM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHU;

= oOecreyeHue YCJIOBHM, CHOCOOCTBYIOUIUX NPHOOPETCHHIO OOYyYarOUIMMUCS OIbITa Pa3HOOOpa3HOU
NESITETPHOCTH, TIO3HAHUST W CAMOIIO3HAHUS, KIIFOUCBBIX HABBIKOB (KITFOYEBBIX KOMIICTCHIIHIA),
UMEIONNX YHUBEPCATHHOE 3HAYCHHE IS PA3IMUHBIX BUIOB JEATCILHOCTH;

* (opmupoBaHHe yMEHUI OOBSCHATH M OLICHUBATH SBJICHUS OKPY)KAIOIIETO MUPa HA OCHOBAaHHU 3HAHUH
Y OTIBITA, MOyYEHHBIX TIPU U3yUYCHUU XUMUU;

* (opmupoBaHHe y 00y4YarOIIUXCs TYMAHUCTHUECKUX OTHOIICHUH, MOHUMAHUSI IIEHHOCTH XUMHUYECKHX
3HaHUW JUIS BBIPAOOTKH OKOJIOTUYECKH IEIeCO00pa3HOTO TMOBEACHHUS B OBITY W TPYHAOBOH
JESITETTHHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPY)KAIOIICH MPUPOIHOHN CPEIIbI;

" pa3BUTHE MOTHBAIMH K OOyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIO M CAMOBOCITHTAHHUIO HA OCHOBE
YCBOGHUS OOIIEYETIOBEUYECCKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOQuIs u
HATPaBICHHOCTHU JaJIbHEHTIIETO0 00yUYeHUSI.

Kypc HampaBieH Ha pelleHHe CISAYIONHMX 3a0ay, OO0SCICUMBAIOIINX pPEANTH3alUI0 JTUYHOCTHO-
OPUEHTHPOBAHHOTO M JESITEILHOCTHOTO MOIXOJ0B K o0yueHMIo xumuu oOydaromuxcs ¢ 3[IP Ha ypoBHE
OCHOBHOTO 00I1IeT0 00pa30BaHHUS:

* QopmMupoBaHHE TIEPBOHAYAIBHBIX CHCTEMAaTH3WPOBAHHBIX TIPEACTABICHUH O BEIIECTBAX, WX
NpeBpallleHUsIX W MPAKTHYSCKOM MPUMEHCHHWHW; OBJIAJICHHE TOHATHHHBIM  anmapaTtoM |
CUMBOJIMYECKUM SI3bIKOM XUMUH;

" OCO3HaHWE OOBCKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOH HAayKHM Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX MPEBPANICHIN HEOPTAHUYCCKUX U OPTaHUYCCKUX BEIISCTB KaK OCHOBBI
MHOTHX SIBIICHHH JKMBOW W HEXHBOH TPUPOMBI, YIIyOJICHHE TPEACTABICHUH O MarepuaIbHOM
SIMHCTBE MUDA;

" OBJIQJICHUE OCHOBAMH XHMHYECKOH T'PaMOTHOCTH: CIOCOOHOCTBHIO aHAJM3HUpPOBATh M OOBEKTHBHO
OIICHMBATh JKU3HCHHBIC CUTYallMH, CBS3aHHBIC C XUMHUEH, HaBBIKAMHU O€30MacHOTO OOpaIleHHs C



BEIICCTBAMH, HCIIOIB3YEMBIMH B TIOBCEHEBHOW JKHU3HU;, YMEHHEM aHAIM3UPOBATh M TUTAHUPOBATH
IKOJIOTUYECKH 0€30MacHOE TIOBEICHUE B IIEJISIX COXPAHEHUS 37I0POBbS H OKPYIKAIOIICH CPE/IbI;

* QopmupoBaHHE YMEHUI YCTAaHABIMBATH CBS3U MEXKIY pealbHO HAONIOJACMBIMA XHUMHYECKIUMH
SIBJICHUSIMH W TIPOIECCAMH, MPOUCXOASIIMMH B MHUKPOMHPE, OOBSCHATh MPUYUHBI MHOTOOOpa3us
BEIICCTB, 3aBUCUMOCTh WX CBOWCTB OT COCTaBa W CTPOCHHS, a TAKXKE 3aBUCUMOCTH MPUMCHCHHUS
BEIIECTB OT UX CBOWCTB;

" MpUOOPETEHHE OIBITa HMCIIOJNIb30BAHUS PA3IMYHBIX METOOB M3YUYCHHsS BEIISCTB, HAOMIOMEHUS 3a WX
NPEBpAICHUSIMA TIPU TIPOBEJICHHH HECJIOKHBIX XUMHYECKUX HKCIIEPUMEHTOB C HCIIOJIb30BAHUEM
n1abopaTopHOTO 00OPYIOBAaHUS B TPUOOPOB;

* (opmMupoBaHHE TPEICTABICHWA O 3HAYCHUU XHUMHYCCKOH HAyKH W PEIICHUH COBPEMEHHBIX
OKOJIOTHYECKUX TpoOJIeM, B TOM UHCJIEC B TPEAOTBPAIICHUU TEXHOTCHHBIX U JKOJOTHYCCKUX
KaracTpod.

Ocob0ennocT 0TOOpPA U afanNTANNM Y4eOHOT0 MAaTePHUaJIa M0 XUMHHU

OOyuenne yueOHOMY MpeaMeTy «XUMHs» HEOOXOIUMO CTPOHUTH Ha CO3/IaHUH ONTHMAJIBHBIX YCIOBHMA
JUI YCBOGHUS IPOTrpaMMHOro MaTtepuaina odyqarouumucs ¢ 3I1P. bonbiioe BHUMaHue 10IKHO ObITh yIEIE€HO
0TO0py yueOHOro MaTepHralia B COOTBETCTBHHU C TIPUHIIMIIOM JOCTYITHOCTH MPU COXPAaHEHUH 00IIero 6a3oBoro
ypoBHs. OH JOJKEH MO COJAEpX aHHWI0O M 00beMy OBbITh aJanTHPOBaHHBIM Ui oOydwaromuxcs ¢ 3[IP B
COOTBETCTBHMM C HUX OCOOBIMH 00pa3oBarelbHbBIMH MOTpeOHOCTAMHU. Crieayer o0OJerduTh OBJA/ICHUE
MmarepuaigoM oOydarouumuca ¢ 3[IP mocpeacTBoM ero JeTaabHOrO OOBSACHEHHS C CHCTEMaTHYeCKHM
IIOBTOPOM, MHOTOKPaTHOW TPEHUPOBKOW B IIPUMEHEHUU 3HAHUKW C HCIOJIB30BAHUEM IIPUEMOB
QITOPUTMU3ALMH U BU3YaAJIbHBIX ONOP, 00YUYEHHUsI CTPYKTYPHUPOBAHUIO MaTepHaa.

bonbiioe 3HaueHuWe ISl TMOJHOLEHHOTO YCBOGHHMsS Y4YeOHOro Marepuajga HMeEeT omopa Ha
MEXIIPEIMETHBIE CBSI3U BOIIPOCOB, M3Y4YaeMbIX B JTAHHOM Kypce, C TaKUMHM Y4eOHbIMM HpeAMETaMH Kak
«l"eorpadus», «Pusuka», «buonorus». [lo3Bonss paccMaTpuBaTh OJMH M TOT K€ Y4YEOHBI Marepual c
Pa3HbIX TOYEK 3pPEHUS, MEXIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIyUIIeMy OCMBICICHHUIO, 00jiee IPOUYHOMY
3aKPEIUICHUIO TTOJIYYEHHBIX 3HAHUM U PAKTUYECKUX YMEHHUU.

ITpu nOATrOTOBKE K ypOKaM yUUTENb T0JKEH MPEeayCMOTpeTh (OpMHUpPOBaHKE Y 00yUaromuXxcs yMEHUH
aHaJM3UpPOBaTh, CpPaBHUBATh, O0OOIIATh W3y4YaeMBI MaTepHaj, IUIAHUPOBATh MPEICTOSIIyI0 paboTy,
OCYILECTBIISATH CAMOKOHTPOJIb. HE0OX0JMMO MOCTOSHHO CIIEANUTH 3a MPaBUIIBHOCTHIO PEYEBOr0 O0(OpPMIICHUS
BBICKa3bIBaHMH oOydatonmxcs ¢ 311P.

B cBsA3u ¢ 0cOOEHHOCTSIMM MOBEAEHUSM JesTenbHOCTH oOydaronmxcsi ¢ 3I1P (pacTopMo)keHHOCTB,
HEOPraHM30BaHHOCTh) HEOOXOIUM CTPOKANIINI KOHTPOJIb COOIONEHUS IPAaBUII TEXHUKH OE€30MTACHOCTH TPU
NpOBEIeHUH JTa00paTOPHBIX PadOT B XUMHUYECKOM KaOHHETE.

IIpumepHble BuAbI AesiTeJbHOCTH oOydawmmuxcess ¢ 3IIP, o0yciaoBieHHble 0CO0OBIMU
o0pa3oBaTe/IbHBIMM MOTPEOHOCTAMH H o0ecreyMBalOlMe OCMBICIICEHHOE OCBOEHHE COJAepPKAHUM
o0pa3oBaHus N0 npeaMeTy «XUMHS»

Conepxanne BHIOB JesTeIbHOCTH oOydarommxcsi ¢ 3I[IP Ha ypokax XuUMHM oOmpeaessieTcss ux
0co0bIMU 00pa3oBaTeNbHBIMU TTOTpeOHOCTIMU. [Tomumo mmpoko ucnonszyembix B OOIT OO0 oOumx st
BCEX OOYYAIOLINXCS BUJIOB JACATEIBHOCTH CIEIyeT YCHINTh BUIBI JESTEIBHOCTH, CTICU(PHYHBIC TS JaHHOU
KaTeropuu oO0ydYarommxcs, s OOecleueHUs OCMBICIIEHHOTO OCBOCHHS COAEpX aHHs OO0pa3oBaHUs IO
OpEeIMETy: YCWIEHHE MPEeIMETHO-IPAKTUUECKON MAESITEIbHOCTH C AaKTUBU3ALMEH CEHCOPHBIX CHCTEM;
Yyepe0BaHUe BUOB JESATENbHOCTH, 3aJ€HCTBYIONINX Pa3IMuHbIe CEHCOPHBIE CHCTEMbI; OCBOCHHE MaTepuasa
C ONOpPOH Ha aJNropuTM; «IOLIArOBOCTH» B HU3YUYEHHWH MaTepHala; HCIOJb30BaHUE JOMOJIHUTEIbHON
BU3YaJIbHOM OMOPHI (IJIaHbI, 00Pa3Ilbl, CXEMBbI, IIAOJIOHBI, ONOPHBIE TAOMUIBI). [ pa3BUTHS y 00yUaroXcs
c 3IIP ymenuss nenate BBHIBOABI, (OPMHUPOBAHUS TPAMOTHOTO PEUYEBOTO BBICKA3BIBAHHS HEOOXOAUMO
UCIIOJIB30BaTh OMOPHBIE cioBa U kiuiie. Ocoboe BHUMaHUE CeIyeT YISIUTh 00YUeHHUIO CTPYKTYpPUPOBAHUIO
MaTepuana: COCTABIEHHWE PHUCYHOUHBIX M BEpOAJbHBIX CXEM, COCTaBJI€HHME TaOlMIl, COCTaBJICHHUE
KJIacCU(PHUKAIUU ¢ 0003HAYECHHBIMUA OCHOBAHUSIMU JJIs1 KJIACCU(PUKAIIUU 1 HAMIOJIHEHUE X IPUMEpaMH U JIp.

[IpumepHas TemaTuueckas U TepMUHoJornyeckas jekcuka coorserctsyer OOIT OOO.

Hnst obyvaromuxcs ¢ 3P cyniecTBeHHBIMU SBJISIOTCS MpUEMbl pabOThI C JIGKCHYECKUM MaTepuaIoM
no npeamety. IlpoBoauTcs cnenmanbHas paboTa MO BBEIEHUIO B AaKTHBHBIA CIIOBapb OOy4YaroIIUXCs
COOTBETCTBYIOIIEH TepMHUHOJIOTHH. 3ydyaeMble TepMUHBI BBOASTCS Ha MOJMCEHCOPHOU OCHOBE, 00s3aTeIbHa



BU3yaJIbHAsA MOAACPIKKA, aJITrOPUTMbI pa6OTI>I C OIpCACICHUCM, OIIOPHBIC CXEMbI MJIA aKTyaJlu3alunu
TCPMUHOJIOTHUH.

MecTo y4eOHOT0 npeaMera « XMMHUS» B y4eOHOM IIaHe

B cootBerctBuuM ¢ ®DepepanbHBIM TOCYAapCTBEHHBIM 00pa30BATEIIBLHBIM CTAHIAPTOM OCHOBHOTO
obmiero oOpa3oBaHus YUeOHBIH MpeaMeT « XUMHI» BXOJIUT B MPEIMETHYI0 00JacTh «EcTecTBEeHHOHAYUYHbIE
MPEAMETBI» U SIBISETCS 00s13aTEIBHBIM JIJISl U3YUYCHUSI.

Y4eOHBIM TUTAaHOM Ha €€ M3ydeHHe OTBeACHO 136 ydeOHBIX 4acoB — 10 2 4 B Helelo B 8 u 9 kimaccax
COOTBETCTBEHHO.

Conepxanue ydeOHOTo TpeaMera «XUMUs», TpelcTaBieHHoe B [IpumepHoil pabouell mporpamme,
cootBerctByer @DI'OC OO0, pazpaborano c¢ yuerom DOIlI OOO, coorBerctByer IlpumepHoit
aJlanTUPOBAHHOW OCHOBHOW 00pa30BaTeIbLHOM MporpaMMe OCHOBHOT'O OOIIEro oOpa3oBaHus 00yJaronuxcs ¢
3a/IEpKKON IICUXUYECKOTO PA3BUTHSI.

COAEPXXAHUE VUYEGHOI'O ITPEIMETA « XMW »

8 KUIIACC

IlepBoHaya/ibHBbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poab xumuu 6 dcuznu yenosexa'. Tena u BemecTBa.DU3MUECKUe CBOWCTBA BEIIECTB.
ArperaTHoe COCTOSIHUE BEUIECTB. Xumus 6 cucmeme Hayk. YnucTtele BemecTBa U cMecu. CiocoObl pa3ieneHus
cmeceil. [IpaBuna Ge3omacHoro obpalieHus ¢ BellecTBaMU U J1abopaTopHbIM 00opyAoBaHueM. [lonamue o
Memooax NO3HAHUS 8 XUMUU.

ATOMBI W MOJEKyNbl. XHUMHUYECKHE DIEMEHTHl. 3HaKU (CHUMBOJIBI) XHMHUYECKUX DJIEMEHTOB.
OTtHocuTenbHasg aroMHast Macca. IIpocTeie 1 ciokHble BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckasi popmyra. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH NOCMOAHCIEA COCMAsa
sewecms. OTHOCUTEIbHAS MOJIEKYJIIpHas Macca. MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH.

duznyueckre M XUMUYECKHE SBJICHUS. XHUMHUecKass peakuus. [Ipu3HakM XUMHUYECKUX pPeakUUu.
VYpaBHEHUs] XMMHUYECKUX peakuuil. 3aKOH COXpaHEHHsi Macchl BemiecTB. Kiaccupukamus XHUMHYECKHX
peaxiuii (coeuHeHus, pa3oKeHus, 3aMelIeHNs, 0OMeHa).

XVUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCY10M, ¢ IpaBuiIamMu paboThl B 1abopaTopun
u npuéMamu oOpaleHHus ¢ J1abopaTOpHBIM 00OpYyIOBaHHEM; U3yYeHHE U ONHCaHWe (DU3MYECKHX CBOWCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB; HaOMIoIeHne (U3NUECKUX (TUIaBIEHHE BOCKA, TasHUE JIbJA, pACTHpPAHUE
caxapa B CTyINKe, KHIEHHWE W KOHJEHCAllMs BOJbI) M XUMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHHWE MEIHOM
IPOBOJIOKH, B3aUMOJEHCTBUE MeJa C KUCIIOTOH) SIBIE€HUI, HAONIOJEHUE U OMMCAHUE MPU3HAKOB MPOTEKAHUS
XUMHUYECKHX peakiuil (pa3noskeHne caxapa, B3auMo/JICHCTBHE CEpHON KUCIIOTHI C XJIOPUIOM Oapusi, pa3iokKeHne
ruapokcuaa Meau(ll) mpu HarpeBanum, B3aumojielcTBUE jkene3a ¢ pactBopoM conu meau(ll));uzydenue
CHocOoOOB pa3zeneHusi cMmecedl (C TMOMONIbI0 MarHurta, (UIBTPOBAHUE, BBIMAPUBAHUE, TUCTUIUISAIMS,
xpoMmaTtorpadusi), mpoBeIeHHEe OYMCTKN MOBAPEHHOH CONM; HAOMIO/ICHNE U OMMCAHUE PEe3YIbTaTOB MPOBEICHUS
OTIBITA, MJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MACChl; CO3/JTaHNE MO/IENIel MOJIEKY (IIapOCTEP KHEBBIX).

BazkHeiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bozayx — cmech razos. CocraB Bo3myxa. Kucmopon — anmeMeHT u mpoctoe BemiecTBo. Haxoxxnenue
KHUCJIOpOAa B MpHUpoje, (U3MYecKue W XMMHUYECKHe CBOMCTBA. Peakiuu TOpeHHs MPOCTHIX U CIOXKHBIX
BemiecTB. CriocoObl OMYYeHUsT KUCIOpoJaa B Jab0opaTOpuu u npomsiutienHocmu. TIpuMeHeHne KUCIopo/a.
[Tonsatue 06 oxcunax. Kpyroopot kucnopona B npupoae. O30 — aiiomponuas Mooupurayus Kuciopood.

Tennosotl a¢pghexm xumuueckou peaxyuu, mepmoxumMuyecKue ypasHeHus, 3K30- U dHIOTEPMUICCKHE
peakuuu. Tonaugo: y2onv u memau. 3azpasueHue 6030yXa, yCuleHue napHuKoso2o 3¢gexma, paspyuieHue
030H08020 CIOA.

Bonopon — snemeHT M mpocroe BemiecTBO. HaxokaeHue Bojopoaa B mpupone, (usuyeckue u
XHUMHAYECKHE CBOWCTBA (Ha MpUMepe B3aUMOCHCTBUS ¢ HEMETAIUIAMU M OKCHJIAMH METaJUIOB), IPUMEHEHHE,
cnocodwl nonyuenus. IIoHsATHE O KUCIOTAaX U COJIAX.

13/160]) " Jajaee KypCuBOM 0603Ha‘-ICHI)I TEMBI, U3YUCHUEC KOTOPBIX IMPOBOAUTCA B OBHAKOMHUTEILHOM ILIaHE. Heﬂaror
CaMOCTOSATEIIBHO ONpeeNsIeT 00beM H3ydaeMoro MaTepuaia.



KonnuectBo BemmectBa. Monb. MonsipHas macca. 3akoH ABoraapo. MosspHblil 00bEM ra3oB. PacueTs! o
XUMUYECKO# Gopmyrie. PacueTsl MaccoBOil 10U XUMUUECKOTO JIEMEHTA B COSMHEHUH, KOJIMYECTBA BEILIECTRA,
MOJISIPHON MacChl, MOJIIPHOTO 00beMa ra3oB. PacuéTsl 0 XUMHUECKUM ypaBHEHUSM.

Qusuyeckue ceoticmea 600vl. Boma. Ee coctaB, cTpoeHne W MOJNEKYJBl. Booa kax pacmeopumen.
PactBopsl. [lonsamue 0 nacvlujennvix u HeHacvlueHHblx pacmeopax. Ilonsamue pacmeopumocmu eujecms 6
600e. Pacuer MaccoBO# JI0JM BEIIECTBA B pacTBope (MPOIEHTHAs: KOHIIEHTpalus).MaccoBasi 10715l BeliecTBa B
pacTtBope. Xumuueckue ceolicmea 800bl (pasnodcenue, peakyuu ¢ Hampuem, OKCUOOM Kanbyus, OKCUOOM cepbl
(IV) peakyuu c memannamu, KUCTIOMHBIMU U OCHOBHbIMU OKcuoamu). I[lowamue 06 ocunoeanusx. Ponv
pacmeopos 6 npupooe u 8 dHcusHu uenosexa. Kpyeosopom 600wl 6 npupooe. 3arpsi3HEHUE NPUPOJIHBIX BO.
OxpaHa 1 0YMCTKA IPUPOIHBIX BOJ.

Baxmwelimme kimaccel HeopraHndecknx coenuHeHuid. Kiaccudukanms HEOpraHWYECKUX COCTUHEHUH.
Okcupl: cocTaB, Kiaccuukanms (KUCIOTHBIC, OCHOBHBIC, am@pomepHbvle, Heconeoopasyruue - Ha npumepe
oxcuoa yenepooa (1) u oxcuoa azoma (1)), nomenknamypa. Ilonyuenue u XUMHUYECKHUE CBOMCTBA OKCHJIOB
(B3aumojielicTBUE € BOJOW, KuciaoTamu, mienouamu). OcHoBanus. Knaccudukaius OCHOBaHUN: IENOUYH U
HepacTBOpUMbIe OCHOBaHUsA. HomeHknaTypa ocHoBaHuid. Du3znueckrne M XMMUYECKUE CBOMCTBA OCHOBaHUM
(B3auMoieliCTBHE C OKCHJIaMU HEMETAJUIOB, KUCIOTaMU, COSIMU). [lonyueHue ocHosanuil.

Kucnotsl: cocraB, kimaccuukamms, HOMEHKIATypa, (QHU3NUECKHE U XUMHUYECKHE CBOWCTBA
(B3auMoielicTBUE C MeTalJlaMH, OCHOBHBIMH OKCHIAaMH, OCHOBAaHHUSMH, COJISIMH, Ha MpUMeEpEe COJSTHOU U
CEpHOH KHCIOT), cnocodwl nonyuenus. Psn akruBHoctn MmerawioB H. H. bekxeroa. Comm (cpemnue):
HOMEHKIIaTypa COJiel, cnocobwvl nonyuerus, B3aUMOICHCTBHE COJIEH ¢ METallIaMH, KHUCIOTaMH, IIeJIoYaMu 1
COJISIMH, IPUMEHEHHUE.

[TonsiTne 006 amQoTepHBIX THAPOKCHAAX (HA TMPUMEpPe LHUHKA U AIOMUHUSL). XUMUYECKUE CBOUCMBEA
(83aumooeticmsue ¢ KUCIOMAMU U We0UamU, Pa3iodceHue Npu Hacpesanuu) u noaydeHue.

['eneTnueckas cBSI3b MEXKIy KIIACCAMHM HEOPTaHUYECKUX COCUHEHUN. ['eHeTuueCKue psiibl.

XVMHUYECKUH HKCHEPUMEHT: KAauyeCTBEHHOE OIPECIICHUE COJIEp’KaHUsl KHUCIOpOJa B BO3IYyXE;
MOJTlyuYeHUE U HM3yUeHUE CBOMCTB KHUCIOPOJAA; HAOIIO/IEHUE B3aUMOJICHCTBHUS BEIIECTB C KHUCIOPOJIOM U
yCIIOBUSI BO3HUKHOBEHMSI M MpPEKpalleHHs ropeHus (Mokapa); O3HAKOMJIEHME C 00pa3llaMH OKCHAOB U
OMMCaHWE WX CBOMCTB; TOJMyYeHHWE M H3Y4YCHHE CBOWCTB BOAOpoAa (ropeHHe); HaOiojleHue oOpasIoB
BEIIECTB KOJMYECTBOM | MOJB; WCCIEeIOBaHHE OCOOCHHOCTEH pAacTBOPEHUSI BEIIECTB C Ppa3IMYHON
PacTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOM J10JI€M pPaCTBOPEHHOIO BELIECTBA;
B3aMMOJICUCTBUE BOJIbI C METAJJIAaMU (HATPUEM M KaJIbIIieM) (BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB);
ompejiefiecHue pPAcTBOPOB KHUCJIOT W IIEJoYeld C TIOMOINbIO HWHAMKATOPOB; HCCIIEJOBaHHE O00pa3lioB
HEOPraHWYECKUX BEIIECTB Pa3IMYHbIX KIACCOB; HaOIIOACHNE U3MEHEHNS OKPAaCKU MHIUKATOPOB B pacTBOPax
KHCJIOT W IIenouelt; udyueHue B3aumojeiictsus okcuga meau(Il) ¢ pactBopoM cepHO#l KMCIOTBI, KUCIOT C
MeTaJlJIaMH, peakluil HeHTpanu3aum; NoJyyeHue HEpacTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO METalia
JpPYTUM M3 pPacTBOpa COJIM; pEIIEHHWE SKCHEPUMEHTAIBbHBIX 3aJad Mo TeMme «BaxHelme Kiacchl
HEOPTaHUYECKUX COCITUHEHUIN».

Ilepuonuyeckuii 3akon u Ilepunoanyeckas cucrema
xummn4eckux 3jaeMeHToB JI. . MenpaeneeBa. Ctpoenne aToMOB. XHUMHYECKasi CBSA3b.
OKuCINTEIBbHO-BOCCTAHOBHUTE/IbHBIC PeaKINU

[TepBbie MONBITKY KiIacCU(PUKALIMNA XUMHUUYECKUX 3JIeMEHTOB. [IoHATHE O rpynmax CXOIHBIX JIEMEHTOB
(11e7104YHBIE U LIEIOYHO3EMEIbHBIE METAILIbl, FAJIOT€Hbl, HMHEPTHBIE a3bl). Demenmsl, Komopuvle 0opas3yiom
amghomeprule OKCUObL U 2UOPOKCUOBL.

Ilepnonnueckuii 3akoH. llepuogmyeckas cucrema xumudeckux osnemeHToB /[l M. Menneneesa.
Kopotkonepuoanass u oaunnonepuoonas ¢opmel Ileproanueckoit cucTeMbl XUMHUYECKUX 3JeMEHTOB /.
N. Menneneesa. Ilepuoast u rpymnmbl. PU3MUECKUMI CMBICI IOPSAKOBOTO HOMEpa, HOMEpOB IIEpUOAa U
TPYIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M3omonvt. DnekTpoHbl. CTpOEHUE IIEKTPOHHBIX 0007I0YEeK
aToMOB MepBbIX 20 xumudeckux 3aeMeHToB Ilepuoguyeckoii cuctemol Jl. . MenneneeBa. XapakTepucTuka
XMMHYECKOTO 3JIEMEHTA 10 €ro MnojoxeHuto B [lepuoaunueckoii cucreme . 1. Menneneena.

3axkoHomepHOCMU UBMEHEHUSA CBOUCME JNeMEHMO8 MAlblX Nepuodos8 U 21A8HbIX NOO2PYNN, 8
3a8UCUMOCU OM AMOMHO20 (NOps0K08020) Homepa 3Hauenue llepuoouueckoeo 3axkona u Ilepuoduueckoti
cucmembl XUMUYECKUX IAeMeHmo8 OJisi pazeumusi Hayku u npakmuku. J]. U. Menoenees — yuéuwiii u



2PadNCOaHUH.

Xumuueckasi cBs3b. KoBaneHTHas (TOJSIpHAsE W HETONSPHAs) CBsI3b. DNeKmpoompuyamenbHOCHb
amomos xumuyeckux 2nemenmos. VlonHast cBs3b.

Crenienb  oxucieHus. OKHUCIHTEIBHO-BOCCTAHOBHUTENBHBIC peakiuu. [Iporecchl OKUCIICHUS |
BOCCTaHOBJIECHUS. OKUCITUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUH IKCIIEPUMEHT: U3yueHHe 00pa3IloB BEIISCTB METAIOB U HEMETAJUIOB; B3aUMOICHCTBUEC
THJIPOKCHJIA IUHKA C PACTBOPAMHU KHUCJIOT W IIEJIIOYCH; MPOBEICHUE OIBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIINH (TOPCHUE, PEAKIIMH PA3JIOKEHHSI, COSTHMHCHUS ).

MexnpeaMeTHbIe CBSI3H

Peanm3arus MeXNpeaIMETHBIX CBS3CH TPH W3yYCHWU XUMHH B 8 KJIacce OCYIIECTBIICTCS 4epes
WCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHUM, TaK U MOHSITHMA, SIBISIFOIIMXCS CUCTEMHBIMU JIJIS
OTJICTBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTecTBEHHO-HAYUHBbIE MOHSTHSA: HAyYHBIM (DaKT, TUIIOTE3a, TEOPHUS, 3aKOH, aHAIW3, CHUHTE3,
KJIacCU(UKAIUSA, TEPUOANIHOCTh, HAOIIOJCHUE, JKCIICPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEIb,
SIBIICHUE.

dwusuka: marepusi, aToM, JICKTPOH, NMPOTOH, HEHTPOH, WOH, HYKIHWI, WU30TOIBI, PaTUOAKTHBHOCTD,
MOJIEKyJa, SJEKTPUUYECKUN 3apsl, BEHIECTBO, TeNo, OO0BEM, arperaTHoe€ COCTOSIHME BEIleCTBa, Tas,
(u3HYeCKre BEITMYNHBI, SAMHHIIBI H3MEPEHUS, KOCMOC, TUTAaHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunres, npixanue, 6uochepa.

['eorpadus: armocdepa, runpocdepa, MUHEpaIBI, TOPHBIE TIOPOJIBI, MTOJIE3HBIE NCKOIIAeMbIe, TOIUTHBRO,
BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 xXuMHYecKasi peaKkuus

[lepnomnuecknii  3akoH. Ilepumonmueckas cucrema xuMmuueckux sneMeHToB [l M. Menpeneesa.
Crpoenne aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMUYECKHX DJIEMEHTOB NEPBBIX TPEX NEPUOJIOB,
KaJusl, KaJIbIUSI U UX COEIMHEHHH B COOTBETCTBUM C MOJOXEHHEM 3j1eMeHTOB B llepuomuueckoil cucreme u
CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBA3H. THUIBI KPUCTAIIMYECKUX PEIIETOK, 3A8UCUMOCTb
c60licme geujecmea om muna KpUCMaiiuieckou peuémku u 6U0a XUMuU4ecKkoul Ces3uU.

Knaccudukanus n HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB (MEXAyHapoAHass M TpPUBUAIbHAS).
XVMMUYECKHE CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3M4HBIM KJIaccaM HEOPraHMYECKHX COEAMHEHUH,
TFeHEeTUYECKas CBA3b HEOPraHMYECKUX BELIECTB.

Knaccudukanus XMMHUYECKMX peakUuMid 10 pa3IuyHbIM NpU3HAaKaM (M0 YUCIy M COCTaBy
Y4acTBYIOLMX B pEakUWU BEUIECTB, MO TemIoBoMYy 3((}eKTy, MO0 H3MEHEHHIO CTElEeHEW OKHCICHHUS
XMMHUYECKUX 3JIEMEHTOB, 10 00pamuMocmu, HO Y4acmulo Kamaiuzamopa). IK30- U HHIOTEPMHUECKUE
peakuuu. Tepmoxumuyeckue ypasHeHus.

Ionusamue o ckopocmu xumudeckoti peaxyuu. Ilonamue 06 oopamumvix u HeOOPAMUMBIX XUMULECKUX
peaxyusx. llonamue o 20MO2eHHbIX U 2emepoceHHbiX peaxkyusax. llowamue o Xumuueckom pasHOBecul.
Cmewenue xumuuecko2o pasHosecus. Daxmopvl, 6nuUAOWUE HA CKOPOCMb XUMUYECKOU peakyuu U
NONOAHCEHUE XUMUYECKO20 PABHOBECU.

OKHCANTETBHO-BOCCTAHOBUTEIIbHBIE peaxium, AJIEKTPOHHBIN OanaHc OKHCIIUTENIBHO-
BOCCTaHOBUTENbHOW peakuuu. CocTaBiI€HHWE YPaBHEHUH OKHCIWTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMN C
UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust PHAEKTPOTUTUYECKON TUCCOLMAIMU. DJICKTPOJUTHYECKAS] JUCCOIMALUS. OJIEKTPOIUTH U
HERNEeKTponuThl. KaTHoHbI, aHHOHBI. Mexanusm ouccoyuayuu eeujecmes ¢ pasiuyHblMu GUOAMU XUMUYECKOTU
ceasu. I[lonamue o cmenenu ouccoyuayuy. CUIbHBIE U C1a0bIE IIEKTPOIUTHI.

Peakiun noHHOro obMeHa. YCIIOBHS MPOTEKaHHUsA peakUuil MOHHOro oOMeHa 10 koHua. IlomHble u
COKpaIll€HHbIC MOHHBIE YPaBHEHHs peakiuil. XMMUYECKHE CBOWCTBA KUCJIOT, OCHOBAaHUN U COJIEH B CBETE
npeacTaBiIeHU 00 3ekTponuTHyeckon auccounanuu. Cpena pactBopa. KauecTBeHHbIE peakIiii Ha KATHOHbI
Y aHHUOHBIL: XJIOPUA-, OpPOMUI-, HOAU-, CYTIb(daT-, KapOOHAT-, CUIIMKAT-, (hocaT- aHUOHBI; THIPOKCUI-UOHBI;
KaTUOHBI aMMOHHUS, MarHUs, Kalblus, allOMUHNS, kere3a (2+) u (3+), meau (2+), LMHKA, IPUCYTCTBYIOIINE B
BOJHBIX pacTBOpax.



XUMHUYECKUH SKCIIEPUMEHT: 03HAaKOMJIEHHE C MOJEIISIMUA KPUCTAININYECKUX PEHIETOK HEOPraHMUECKUX
BEIIECTB — METANIOB M HeMeTauioB (rpadura M ajnmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs);
UCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTHM XHUMHUYECKOM pEaKIMHU OT BO3JAEHCTBHS pa3IMYHbIX (DaKTOPOB;
UCCIIEJOBAaHHUE AIIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, MpOLecca IUCCOLMAIMU KUCIIOT, IIeJIoue U conei
(BOBMOXKHO HWCMOJIB30BAHUE BUACOMATEPUAIIOB); IPOBEJACHHUE ONBITOB, WJUIIOCTPUPYIOLIUX TPU3HAKU
NpOTEKaHUsl peakMi HOHHOro oOMeHa (0Opa3oBaHME OCa/Ka, BBIAEICHUE ra3a, 00pa3oBaHUE BOJIbI); OMBITOB,
WITIOCTPUPYIOIIUX TPUMEPBI OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUI (TOpeHue, peakiMyu pas3iioKeHus,
COEJIMHEHUs); PACIIO3HABAHWE HEOPraHWYECKHX BEILECTB C MOMOIIBI0 KAaYeCTBEHHBIX PEAKLUUH Ha HOHBI;
pelIeHne YKCIIEPUMEHTAIbHBIX 33/1a4.

HeMeTa/jbl U UX COeIMHEHNSA

OOmiast xapakTepucTUKa TranoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CTpoeHne M (U3NUECKUE CBOWCTBA MPOCTHIX BEIIECTB — IaJIOTCHOB. XMMHUYECKUE CBOWCTBA Ha
npuMepe xJjopa (B3auMOJACHUCTBHE C METallJIaMH, HEMETaNIaMU — BOJOPOJIOM H KHUCIIOPOAOM, WeloUaMu).
XnopoBogopoa. CoJsiHasgs KUCIOTa, XMMUYECKHE CBOWCTBA, noayueHue, TIPUMEHEHHE. [lelicmeue xaiopa u
X710p08000P0OA HA Op2aHU3M YeloseKd. BaxkHelne XJI0pUAbl U UX HAXOXKIECHUE BIPUPO/IE.

OO6mrast xapakrtepucThka 37JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHMSI aTOMOB KHCJIOPOJa H
cepbl. XapaKTepHbIE CTETIEHU OKHCIICHUSI.

CrtpoeHne W (U3MYECKHE CBOWCTBA NPOCTHIX BEHIECTB — KHCIOPOJa H CEphl. AJUIOTPOITHBIC
Moau(UKAIMK KHCIOpOJa M cepbl. XUMHUYECKHE CBONCTBa cepbl (B3aMMOJCUCTBUE C HeMemallamu—
BOJIOPOJOM U KHUCIIOPOAOM, METaJJIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU  KUCIOMAMU).
CepoBonoposi: cTpoeHHe, (GHU3UUECKUE M XHUMHYECKHE CBOMCTBAa (KUCIOTHBIE M BOCCTAHOBMTEIIbHBIC
cBorcTBa). OKCHABI CEepbl KaK MPEACTABUTENM KHCIOTHBIX OKcHIoB. CepHas KucloTa: (Qu3nyeckue u
XUMHUYecKue cBoiicTtBa (o0mue u crneuupuyeckue). Conu CepHOM KUCIOThI, KA4eCTBEHHAs peaklus Ha
cyibgar-uoH. CepHUCTass KUCIOTA. Xumuueckue peaxkyuu, nexcaujue 8 OCHO8e HPOMBIULIEHHO20 CHOcoba
nonyuenus cepuou kuciomwl. Haxoxnenue cepel u e€ coenuHeHuit B npupope. [Ipumenenue cepbl u ee
COEIMHEHHUM B OBITY U B NMPOMBIIUIEHHOCTU. Xumuueckoe 3a2psa3HeHue oKpyicarouell cpeovl coeOuHeHUusMu
cepul (KUCIommubie 00#COU, 3a2psa3HeHue 8030yXa U 8000EM08), CNOCoObl e20 NPedOmMEPaLeHUs.

OO6mrast xapakTepucTuka 3J1eMeHTOB VA-rpyribl. OCOOEHHOCTH CTPOEHHUS aTOMOB azoTta u ¢docdopa,
XapaKTepHbIE CTETICHU OKUCIICHUS.

A30T, pacrmpocTpaHeHHe B TpHUpPOAE, (U3HMUYECKHE W XUMHUYECKHE CBOWMCTBA (B3aMMOJICHCTBHE C
MeTalJlaMd W HeMeTa/llaMU - KHUCIOpPOJAOM M BoJopoaoM). KpyroBopor azora B mpupoae. AMMHAK:
¢u3nvecKkue W XUMHUYECKHE CBOWCTBA (OKHCIIEHHE, OCHOBHBIC CBOWMCTBA BOJHOTO PAacTBOPA), HOMYyUeHUe U
npuMmenenue. Collu aMMOHHUSA: COCTaB, (PU3MUECKHUE U XUMUYECKUE CBOWCTBA (pa3loKEHUE, B3aUMOJICHCTBUE
CO MIeJI0YaMu), MpuMeHeHne. KauecTBeHHast peakiys Ha HOHBI aMMOHUS. A30THAsI KHCIIOTa, €€ PU3NUECKue u
XMMHUYECKHEe CBOWCTBa (00mue u crenuduieckue), nonyuenue. Hutpatel (pasioxeHue). A30TUCTas KHCIOTA.
Hcnonp3oBaHne HHUTPATOB W COJEH AaMMOHHMS B KaueCTBE MHHEPAJIBHBIX YHOOpeHwWid. Xumuueckoe
3aeps3Henue oKpydicauieli cpedbl COeOUHEHUAMU A30ma (KUCIOmMHbLe 00JCOU, 3a2PA3HeHUe 8030YXd, NOUBbl U
8000EM08).

®ochop, amromponnvie moouguxkayuu gocgopa, PuUMUECKUE U XUMHUECKHE CBOWCTBA
(B3auMojielicTBUE C METajllaMu, HEMETaJUIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCIOMAMU).
Oxcun docdopa (V), oprodocdopHas kucnora: Gpu3nuecKue U XUMHUECKUE CBOWCTBA, noayuenue. Ilonamue
0 MUHEPANbHbIX YO0Openusx: Humpamvl u @ocpamol. [lonamue o rkomniexcHvlx yoobpenusx. OOmas
xapaktepuctuka d31eMeHTOB I[VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB VYIIEpoAa U KpPEeMHHUS.
BaneHTHOCTh M XapakTepHBIE CTETICHU OKHCICHHUS aTOMOB yTiepoja U KpeMHus. PactipoctpaneHue yrieponaa
B IIPUPO/IC, XaPAKTEPHbIE CTEIICHU OKHCIICHUSI.

VYrnepoa, ammorponHsie Moaudukamuu (rpadur, amMas), (U3HMUECKHE W XUMHUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB (B3aMMOACHCTBHE C METAJIAMH, HEMETANIAMHU, KOHYEHMPUPOBAHHLIMU A30MHOU U CePHOU
kucromamu). AncopOuumsa. KpyroBopor yriepoma B mpupoae. Oxkcuasl yriepoaa, ux (usmdyeckue u
XMMHYECKHE CBOICTBa, MONy4YeHHWE U MPUMEHEHHE, NCHCTBHE Ha OPraHM3M 4YeNOBeKa. JKojiozuyecKue
npobaemsl, césizanHvle ¢ okcuoom yenepooa(lV); eunomesa enobanvno2o nomenienus Kiumama, napHUKO8slil
aghgpexm. YTonbHas KUCTOTA U €€ CONU, UX (PU3MUYECKUE U XUMUYECKUE CBOWCTBA, NOIYYeHUEe U NPUMEHeHUe.
KayectBenHast peakiusi Ha KapOoOHaT-WOHBI. Mcmonmp3oBaHme KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIIJICHHOCTH ¥ CETTbCKOM XO35HCTBE.



OO6mue npesacTaBieHrs 00 0COOCHHOCTSIX COCTaBa U CTPOCHHSI OPTaHUYECKUX COCIMHEHUH yriiepoja
(Ha mpuMepe MeTaHa, JTHJICHA, JTaHOJA, YKCYCHOW KHUCIOTHL. MXx cocmagé u Xumuueckoe cmpoeHue.
Knaccughuxayus opeanuueckux eewecme. IloHsaTHEe 0 OMONOTHUECKM Ba)KHBIX BEIECTBAX: JKHUpax, OENKax,
yIJIEBOAAaX — M WX POJIM B JKU3HU 4elloBeKa. MamepuaibHoe eOUHCMBE0 OpeanudecKux U HeopeaHudyecKux
coeouneHul.

KpemHuuii, ero ¢msnyeckne u XUMHUECKUE CBOWCTBA (Ha TpUMepe B3aMMOJCHCTBHS C METallaMH U
HEMeTauIaMu), noayueHue u tnpumenenue. Coedunenuss kpemuusi 8 npupooe. Obwue npeocmasienus 0o
oxcuoe kpemuus(lV) u kpemnuesoti kuciome. Cunukamol, QpuzuyecKue u XUMuueckue c8oUCmad, NoayyeHue u
npumeHenue 8 ObIMy, NPOMbIULIEHHOCMU (8 MEOUYUHCKOLL, INeKMPOHHOU, CIMpoumenvHoll u op.). Baxcuetiwue
cmpoumesnbHble MAmepuabl: Kepamukd, cmekio, yemenm, 6emo, dcenezoboemon. [lpobaemvl 6ezonacrozo
UCNONBL3068AHUSL CIPOUNENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUZHU.

XUMUYECKUH DKCIIEPUMEHT: HW3yYeHUE OOpa3lOB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOTHI; TIPOBE/ICHNE KAaYeCTBCHHBIX PEaKIMii Ha XJIOPUI-HOHBI U HAOII0ICHNE MPU3HAKOB MX MPOTCKAHMUS;
OTIBITHI, OTpaXKarlHue (GU3NUECKHEe W XUMHUCCKHE CBOMCTBA TaJlOrCHOB W WX COCIMHEHUH (BO3MOXKHO
WCIIOJIb30BaHKME BUIEOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3iiaMu XJIOPUAOB (TaIOTEHHU/IOB); O3HAKOMJIICHHUE C
oOpa3mamMu cepbl ¥ €€ COeNMHEHHSIMH (BO3MOXKHO HCITOJIb30BAaHUE BHUJICOMATEPHAIIOB); HAOIIOJCHHE
nporecca OOYIVIMBaHWSI caxapa TIOj] JCHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOW KHUCIIOTBHI, HW3YYCHHE
XUMHYECKUX CBOMCTB pa30aBJICHHOW CEPHOM KUCIIOTHI, IPOBEICHUE KAYECTBEHHOW PEaKIMK Ha CYIb(paT-uoH
U HaOJIIOJICHHE TIPU3HAKA € MPOTEKaHUs; O3HAKOMIICHUE ¢ PU3NICCKUMHU CBOWCTBaMH a30Ta, ¢pocdopa U ux
COCIMHECHUH (BO3MOXKHO WCIIOJIB30BAHUE BHJICOMATEPUAIOB), oOpa3namMu a30THbIX #  (ocHOopHBIX
yIOOpCHUI; MOJIYICHHEe aMMHaKa W H3yYEHHUE €r0 CBOWCTB; MPOBEJCHHC KAYCCTBCHHBIX pPEaKIMii Ha WOH
aMMOHHUSI U (ocdaT-uOH M U3yUeHUE NPU3HAKOB HMX IMPOTEKAHUS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCJIOTBl C MeIbl0 (BO3MOXKHO WCIIOJIb30BAaHUE BHJCOMATEPUANIOB); HW3yYEHHE MoOJeNen
KPUCTAUTMYECKUX PENIETOK anMasza, rpadura; O3HAaKOMIIGHHE C MPOIECCOM aJCcOpOIMU PacTBOPEHHBIX
BEIICCTB aKTUBUPOBAHHBIM YTIIEM W yCTPOMCTBOM MPOTHBOTA3a; MOJYYCHHE YTJICKHCIIOTO Ta3a U U3yYCHUE
€r0 CBOWCTB; TIPOBE/ICHUE KAYECTBEHHBIX PEaKIil Ha KapOOHAT- U CHIIMKAT-HOHBI U H3yUYCHHE MPU3HAKOB HX
MPOTEKAHUS;, 03HAKOMJICHUE C MPOIYKIIMEH CHIIMKATHON MPOMBIIIIICHHOCTH; PEIICHUE KCIEPUMEHTATBHBIX
3aa4 1o TeMe «BaxkHelne HeMeTauTbl B UX COCTUHEHHUSI.

MeTaJiibl 1 UX COETMHEHUS

OO6mas XapakTepUCTUKAa XUMHUYECKHX JJEMEHTOB — METAJUIOB Ha OCHOBAaHUW WX TIOJIOKEHHUS B
[lepuoauueckoit cucrteme xumuueckux snemeHToB [I. V1. MenneneeBa u crpoeHus aromoB. CTpoeHue
MeTaJIOB. MeTamnudeckasl CBsI3b M METAUIMUECKass KPUCTAIUITMYECKAs PEemIETKA. DICKTPOXUMHUECKUN PSJT
HarnpspKeHU MetamioB. Ou3nueckre U XMMUYECKHE CBOMCTBA METAIUIOB (B3aMMOJICHCTBHE C KUCIOPOAOM,
BOJIOH, Kuciaotamu). Obwue cnocobwl nonyuenus memannos. l[lonamue o Kopposuu mMemainios, OCHOGHbIE
cnocodwl 3awumsl ux om kopposuu. Cniasel (cmanv, 4yeyH, OWOPATIOMUHUL, OPOH3A) U UX NpUMEHeHUe 8
ObIMY U NPOMBIULIEHHOCTU.

[[lenounble Mertamibl: mnosnoxkeHue B Ilepumonuueckoit cucreme xumudeckux snementoB [ U.
MenpeneeBa; crpoeHue atomMoB. Haxoxnenue B mpupone. dusnueckue M XUMHUECKHE CBOicTBa (Ha
npuMepe HaTpus U Kanus). OKCUAbl U TUAPOKCUABI HATPUS U Kaius. [I[ppuMeHeHune 1mea0uHbIX METAIIOB U UX
COEIMHEHMM.

[[lenouno3emenbHbIE METAIBI MarHuii W Kadblui: mnojnoxkeHue B [lepuoanueckoid cucreme
xuMuueckux sneMeHToB [[. . MenzaeneeBa; CTpOCHUE UX aTOMOB; HaxoKJAeHUE B mpupone. duznueckue u
XUMUYECKUE CBOMCTBA MarHusi U Kaiblus. BakHeillne coequHeHus KanbLus (OKCHUI, THMAPOKCUI, COJIN).
Kécmkocmb 600vl u cnocobvl eé ycmpanenus.

Amomunuii: nonoxenue B llepuoguyeckoit cucteme xumuueckux snemeHToB Jl. 1. Menneneesa;
CTPOCHHE aToMa; HaxoXxieHue B mpupojae. Ousndyeckne m XMMHUYECKHUE CBOWCTBA almfOMUHUA. AMBOTEpHbIE
CBOMCTBA OKCH/IA U THJIPOKCHUA AIIFOMUHUS.

Kenezo: mnonoxenue B Ilepuommueckoit cucrteme xumuueckux diemeHToB JI. M. MeHneneesa;
CTpOCHHE aToMa; HaXOXKJeHue B mpupoje. Puznyeckue U XUMUYECKUE CBOMCTBA Kene3a (B3auMOACHCTBUE C
MeTaJUTlaMH, KUCI0TaMu U coisiMu). Okcunbl, Tuapokcuasl u conu sxenesza(ll) u sxeneza(Ill): cocras, cBoiicTBa
U noJyyeHue.

XUMHUYECKUN HIKCIIEPUMEHT: O3HAKOMJIEHHE C oOpasllaMH METAJJIOB M CIUIAaBOB, UX (PU3UYECKUMH
CBOICTBaMH; W3YyYEHHE PE3yJbTaTOB KOPPO3HH METAIIOB (BO3MOXKHO HCIOJB30BAHUE BHIEOMATEPHAIIOB),



OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJAa KAJbIUsl W HATPUS C BOJOM (BO3MOXXHO HCIOJH30BaHUE
BUJICOMATEPHUAJIOB); HCCIICJIOBAHUE CBOWCTB JKECTKOW BOJBI; TpOIECCAa TOPEHHUS JKeie3a B KHCIOPOJC
(BO3MOXHO HCIIOJIb30BAHHE BHJICOMATCPUAIIOB); TIPU3HAKOB MPOTCKAHUS KAYCCTBCHHBIX pPEaKIUi HAa HOHBI
(Marams, Kajblus, amoMmuHus, uHKa, kenesa(ll) m xenesa(Ill), memu(Il)); HaGmrogeHWME W OmMHCaHHUE
MPOIECCOB OKpAIIMBAaHWs IUTAMEHW WOHAMU HATpHUs, KaIusg W Kaiblus (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB); HUCCIEIOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATFOMHHHUS W THIPOKCHIA IMHKA,
pelIeHre YKCIIEPUMEHTATBHBIX 33/1a4 TI0 TeMe « BakHele MeTaIbl ¥ UX COCTUHEHUS.

Xumus u okpyscarowan cpeoa

Hoesvle mamepuanvt u mexunonocuu. Bewecmea u mamepuanvt 6 NOBCEOHEBHOU JHCUZHU HeN0BEKd.
Xumus u 300posve. Bezonacnoe ucnonv3osanue ewjecms u Xumudeckux peakyui 6 ovimy. Ilepsas nomowys
npU XUMUYecKux odicozax u ompasieHusnx. OCHoBbl IKOI02UYECKOU epaMomHOcmu. Xumuyeckoe 3azpsa3HeHue
OKpyscarowell cpeodvl (npedenvras donycmumas KoHyenmpayus eeujecms — I1/]K). Ponv xumuu 6 pewenuu
9KOJI02UNECKUX NPOOIEM.

IIpupoonvie ucmounuxu yeneeo0opooos (y2oib, NPUpOOHblL 2a3, Heghmv), NPOOYKMblL UX nepepadbomKu,
UX potb 68 ObIMY U NPOMBIULEHHOCTU.

Xumuueckuii dKcnepumenm. uzyuenue o00OpA3y08 MAmMepuanlos (Cmexio, CHIAGbL Memdalos,
nOAUMEPHbIe MAMEPUATBL).

MexnpeameTrHblie CBA3U

Peanuzanus MeXnpeAMETHBIX CBs3ed NpPU HM3YYEHHM XUMHU B 9 Kijlacce OCYILIECTBISETCS 4Yepe3
HCIIOJB30BaHNEC KaK O6IHHX C€CTCCTBCHHO-HAYYHBIX HOHS[TPIf/i, TaK U HOHﬂTHﬁ, ABIAOIIUXCA CUCTEMHBIMUA JISL
OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO [TUKIIA.

OO0mwme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAy4YHBIN (pakT, TUIIOTE3a, 3aKOH, TEOpHsl, aHAJU3, CUHTE3,
Kiaccuukanus, NepUOAMYHOCTb, HAOIIOJCHHUE, OSKCIEPHUMEHT, MOJEIHPOBAHUE, H3MEpPEHHE, MO/IEb,
SIBJIEHUE, TAPHUKOBBINA 3 (HEKT, TEXHOJIOTHS, MaTepUaJIbl.

®dusuka: mMarepus, aToM, 3JEKTPOH, NMPOTOH, HEHTPOH, MOH, HYKJIMJ, U30TOINbI, PaJHOAKTUBHOCTH,
MOJICKYIJIa, BHGKTPH‘ICCKI/Iﬁ 3apsaa, TPpOBOAHHUKH, IMMOJTYHNPOBOJHUKHU, OJHUIJICKTPUKH, (i)OTOC)J'ICMeHT, BCIICCTBO,
TEJI0, 00BbEM, arperaTHoe COCTOSHHE BEIIeCTBa, a3, PacTBOP, PACTBOPUMOCTb, KPHUCTAIIMUECKas peléTka,
CIIJIaBBI, (1)I/ISI/I‘IeCKI/Ie BCJIMYHHBI, €AWHUIBI H3MCPCHUSA, KOCMHUYCCKOC IPOCTPAaHCTBO, ILIAHCTEHI, 3Bé3JIBI,
Comnnue.

buonorust:  ¢otocunTe3, apixaHue, Ouocdepa, dSKocHUCTEMa, MUHEpaJbHble  YAOOpEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATENIbHBIEC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIE NCKOMIaeMbIe, TOTUTHRO,
BOJIHBIE PECYPCHI.

BoinosiHeHue npakTu4ecKux pador

[Ipy mpoBeneHHMH NpaKTHUECKONM pabOTHI KaXAbIH ee 3Tal BbINOJHSAETCs oOyuwatouumucs c 3I1P
BMECTE C YUYHMTEIEeM U TOJ ero pykKoBOJACTBOM. Ha nocke 00s3aTeNbHO BBIBEIIMBAIOTCS MpaBUJIa TEXHHUKH
0€30MacHOCTH, COOTBETCTBYIOLIME JaHHOMY BHUAY paOOThl, JaeTcs MpaBWiIbHasg 3amuch GopMmyn u
yKa3bIBa€TCs LeNb MpoBeeHUs padoThl. [Ipy HEOOXOIMMOCTH JaeTcsi BU3YalbHbIM aJTOPUTM BBITIOJIHEHUS
3alaHusl. JTO CIIOCOOCTBYET OCO3HAHHIO OOYYaroIIMMHCS BBIMIOJHSAEMBIX JEHCTBHM M MOJyYEHHOTO
pe3yabrara.

IIpumepHbIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPHAJIBI 10 XUMHHU

Jlnst opraHu3anyy IPOBEPKH, yueTa U KOHTPOJIS 3HAHUN 00yYarOIIMXCS 10 MPEAMETY MPETyCMOTPEHBI
KOHTPOJIbHBIE PabOThI, CAMOCTOSITENIbHBIE PA0OTHI, 3aUeThl, MPAKTUUYECKHEe PaboThI, TecTHpoBaHUe. OTHUM W3
METOZIOB KOHTPOJSI pe3ynbTaToB oOydeHus oOydatontuxcs ¢ 3IIP sBmsieTcss mMeTon MOIMBapUaTHBHOTO
JKCMPECC-TECTUPOBAHUSI C KOHCTPYUPYEMBIMH OTBE€TaMU. Ero OTIMYMTENBHBIMM YEPTAMH  SBIISIFOTCS
OTICPAaTUBHOCTb, BBHICOKAS CTEICHb WHIWBHUIAyaTU3allMd 3HAHWUHN, CPABHUTEIHHO MaJlble 3aTPaThl BPEMEHU WU
TpyJa Ha MPOBEPKY OTBETOB O0YUYAIOLTUXCA.

Hns obyuaromuxcss ¢ 3I[IP Bo3MOxHO wu3MeHeHWE (OPMYIUPOBKM 3aJaHUN Ha «IOIIArOBYIO»,
ajanrtanusi  OpeiaraeMoro  oOydJaromeMycss — TecTOBOro  (KOHTPOJIBHO-OIIEHOYHOTO)  MaTepuaia:



UCIIOJIb30BaHNE YCTHBIX W THCBMEHHBIX HMHCTPYKIHMH, YNPOILICHWE IMHHBIX CJIOXKHBIX (HOPMYITUPOBOK
UHCTPYKIUH, pEIeHHE C OTOPOI Ha aJroOpuTM, 00pasell, UCIOJIb30BaHNEe CIIPABOYHON MHGOpMAIUH.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJJIMETA «XUMUA» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

B menom pesynbraTel ocBoeHus oOywaromumucs ¢ 3[1P ydeGHOrOo mpenmera «XuWMUS) JTOJKHBI
COBIAJATh C pe3yjibTaTaMH NMPUMEpPHON paboueil mporpaMMbl OCHOBHOTO obmiero oOpaszoBanus.Hamnbonee
3HAYUMBIMH SIBIISIOTCSL:

JIMUHOCTHBIE PE3YJIBTATDI:

MOTHUBAIIUA K OOYUYECHHIO U IEJICHANPABICHHON MTO3HABATEILHON JESTEIHHOCTH;

YCTaHOBKA Ha OCMBICJICHHE JTMYHOTO OMBITa, HAOIIOCHHUH 32 XUMUYECKHUMH SKCTIEPUMEHTAMH;

OpUEHTAllUsd Ha TpaBWia WHAUBUIYATIBHOTO M KOJUIGKTUBHOTO OE€30IMAaCHOTO TIOBEJICHUS TNIpU
B3aUMOJIEUCTBUM C XUMHUYECKHUMH BELIECTBAMHU U COCAMHEHUSIMU;

MPAKTHYECKOe M3y4YeHHE podeccuil U Tpyia pa3TudaHOTO POJia, B TOM YMCIIC HAa OCHOBE MPUMEHEHUS
U3y4aeMOTo MPeMETHOTO 3HaHus (HampuMmep, 1a00paHT XUMUYECKOTO aHaln3a);

YBaXKEHUE K TPYAY U pe3ysibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY MOCTPOEHHIO JallbHEHIIeH HHIUBUAYATbHON TPaeKTOpHH 00pa3oBaHus Ha
OCHOBE OPHCHTUPOBKM B Mupe Tmpodeccuii u TpodeCCHOHATBHBIX MPEANOYTCHUH, YBaXKUTEIHLHOTO
OTHOLIEHUS K TPYAY;

OCO3HAHME CBOETO IMOBEJIEHHS C TOYKM 3PEHUS] OMACHOCTH WMJIM OE30MacHOCTH s ceOst WM JUIs
OKPY’KaIOIINX;

OCHOBBI 3KOJIOTUYECKON KYJIbTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO
MBIIUICHUS, TMPHOOPETEHHE OMbITa JKOJOTUYECKH OPUEHTHPOBAHHOW MPAKTUYECKOW JESTENbHOCTH B
JKU3HEHHBIX CUTYalHsIX;

OCO3HaHHE TOCHEACTBUIA U HENPUATHE BPEAHBIX MPUBBIYEK (YMOTPEOIEHUS aNKOroiisi, HAPKOTHKOB,
KypeHUs1) ¥ HHBIX (hopM Bpeaa JUTsl PU3NIECKOTO U TICUXUIECKOTO 37I0POBbSI,;

MPUHATHE PEIICHUH B JKM3HEHHON CUTyalldd Ha OCHOBE MEpEHOCa TMOJYYEHHBIX B XOA€ OO0ydeHHs
3HAHUU B aKTyaJIbHYIO CUTYAIUIO, BOCTIOHITH Me(UITUT HHPOPMAIIHH;

TOTOBHOCTh OTOMpaTh U HCHONB30BaTh HYKHYIO HMH(OpPMAlHMIO B COOTBETCTBHUM C KOHTEKCTOM
JKU3HEHHOW CUTYAIUU.

METAIIPEAMETHBIE PE3YJIbTATbI

Osnadenue yHusepcanibHbIMu y4eOHbIMU ROZHACAMEIbHBIMU OCUICMBUAMU:

BBISIBIISITH TIPUYMHBI U CIIEICTBUS MPOCTHIX XUMHUYECKUX SBICHUH;

OCYUIECTBIISITh CpaBHEHHUE, KJIACCU(UKAIMIO XUMHYECKHX BEIIECTB MO 3aJaHHBIM OCHOBAHHUSIM U
KPUTEPUSM ISl YKa3aHHBIX JIOTHYECKUX OTIepaIlHii;

CTPOHUTH JIOTHUECKOE CYXKJICHHE TOCie MpeIBapUTEIFHOrO aHalHu3a, BKIIIOYAIOIIEe YCTaHOBJIICHHE
NPUYMHHO-CIIEJICTBEHHBIX CBSI3Ei;

BBISBJIATH 1e(OUIIMTHI HH(OPMAIIMH, TaHHBIX, HEOOXOAUMBIX ISl pEIICHHUs TOCTaBIEHHON 3a/1auH;

IpeoOpa3oBbIBaTh HHPOPMAIMIO U3 OJTHOTO BUAA B PYroi (Tabiuily B TEKCT U IIp.);

CO3/1aBaTh, MPUMEHATh W MPEOOpPa30BHIBATH 3HAKU W CHMBOJIBI, MOJEIH U CXEMbI ISl PELICHHUS
y4eOHBIX M MMO3HABATENBHBIX 331a4 C MOMOIIBIO ME/Iarora;

C TIOMOIIBIO TIe/larora MPOBOJAUTH XUMHUYECKUN OMBIT, HECIOKHBIN IKCIEPUMEHT, JJIsl YCTAHOBJICHUS
OCOOCHHOCTEH O00BEKTa W3yYCHHUs, NMPUINHHO-CICJCTBEHHBIX CBSI3€H M 3aBUCHMOCTEH OOBEKTOB MEXIy
co0oi;

C MOMOIIBIO TIEIarora WM CaMOCTOSITEIbHO (POPMYIHPOBATH 000OIICHNS U BBIBOJIBI TIO PE3yJIbTaTaM
IIPOBEJICHHOT'O HAOIO/ICHUS, OTIBITA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE XUMHUYECKHX MPOIIECCOB U UX MOCIIECTBHS;

UCKaTh WM OTOMpPaTh MH(OPMALIUIO UM JTAaHHBIE U3 UCTOYHUKOB C YYETOM MPEJIOKEHHON yd4eOHOi
3aJauu ¥ 3aJJaHHBIX KPUTEPHEB.

Osnadenue yHusepcanbHbIMU y4eOHbIMU KOMMYHUKAMUGHBIMU OCHCMEUAMU:



OpPraHM30BbIBAaTh Y4eOHOE B3aUMOJECICTBUE B TPyMIE (ONPEAesITh OOUIME LENH, PaclpeleisTh POy,
JIOTOBAapHUBATHCS JIPYT € APYTOM H T. 11.).

C IIOMOILIBIO IeAarora WIA CaMOCTOSITEIbHO COCTaBJIATH YCTHBIE W IIMCBMEHHBIE TEKCTBI C
MCIIOJIb30BaHUEM WITFOCTPATUBHBIX MAaTEPUAJIOB Ul BHICTYIIJICHUS TIEPEN ay AUTOPUEH;

OpPraHMU30BbIBaTh y4€OHOE COTPYAHMYECTBO M COBMECTHYIO JESATEIBHOCTb C YUUTEIEM H
CBEpCTHMKAMHU; paboTaTh MHAMBUIYAIbHO U B IPYyIIE: HAXOAUTh OOlIee pelleHrne U pa3periaTb KOH(IMKThI
Ha OCHOBE COTJIAaCOBAaHUS TMO3WIMHA M y4yeTa MHTEPEecoB; (HOpPMYIHPOBATH, ApIYMEHTUPOBATh M OTCTaMBATh
CBOC MHEHHUE;

OLIEHMBATh KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT, IPUHUMATh U Pa3JeNsaTh OTBETCTBEHHOCTh U
IPOSIBIIATH TOTOBHOCTb K NMPEOCTaBICHHUIO OTYETA NIEPE]] TPYIIION.

Osnaoenue yHueepcatbHbIMU Y4eOHBIMU PeYIAMUBHBIMU OCHUCMEUAMU:

oOHapy>KuBaTh U (OPMYIHPOBATH YUEOHYIO NPOOIIEMY, ONPEEIIATh LIeTb Y4eOHOMH 1eATeIbHOCTH;

BJIAJIETh OCHOBAMH CaMOKOHTPOJIS, CAMOOLICHKH, IIPUHATHUS PELICHUN U OCYILIECTBICHUS OCO3HAHHOIO
BbIOOpa B y4eOHOI M MMO3HABATENIBHOU JEeSITEIbHOCTH;

COOTHOCUTb CBOM JEHCTBHUA C IUIAHMUPYEMBIMH pE3YJIbTaTaMH, OCYIIECTBIIATh KOHTPOJIb CBOEH
NeSITeNbHOCTH B IpoOLecce JIOCTHXKEHUS pe3yJbTaTa, ONpeneNsTh CIOcoObl JeHCTBHH B paMKax
NPEUIOKEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATh CBOM JIEHCTBUS B COOTBETCTBHM C U3MEHSIOLIECICS
CUTYyallueH;

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYAllMH U IIPEUIaraTh IJIaH €€ U3MEHEHHS,;

NpPEeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU pEIIEHUH Yy4eOHOH 3a1auu;

[IOHMMATh TNPUYHMHBI, MO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yibTaT AesTEIbHOCTH,
OTIpeJIeNIATh IO3UTUBHBIE H3MEHEHUS M HalpaBJIeHUs, TpeOyrolue fanbHelenl paboThl;

OCO3HAHHO OTHOCHUTBCS K IPYTOMY YEJIOBEKY, €T0 MHEHUIO.

HNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3yNbTAaTOB MO OCBOEHHUIO OO0S3aTENBHOTO COAEPIKAHMS, YCTAaHOBIEHHOTO
TAHHOW TPUMEPHON padodeil MporpaMMO, BBIIEISIOT: HAyYHBIC 3HAHUS, YMEHHUS M CHOCOOBI JICHCTBUM,
cnenuduueckue A yueOHoro npeamera « XuMus», BUABI JeSTeIbHOCTH 10 MOJIYYSHUIO HOBOTO 3HAHMSI, €T0
UHTEPIIPEeTANH, TIPeoOPa30BAHUIO U PUMEHEHUIO B PA3JINYHBIX YUCOHBIX U HOBBIX CUTYAIIHSX:

o NPEACTABICHUE O 3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHHM MPUPOJbI, MOHUMaHUE
O0OBEKTHUBHON 3HAYUMOCTH OCHOB XHWMHUYECKOW HAayKd Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS,
KOMIIOHEHTa OO0IIeld KyJbTypbl M TPAKTUYECKOW JIESITENbHOCTH 4YelOBEKa B YCIOBHSIX COBPEMEHHOTO
00111ecTBa; MOHUMAaHUE MECTa XUMUU CPEAH JIPYTUX €CTECTBEHHBIX HAYK;

o BJIAJCHUE OCHOBAMHM TOHATHIHOrO amnmapara W CHUMBOJIMYECKOTO S3bIKA XHWMHH IS
cocTaByieHUs] (OPMYJTT HEOPraHMYECKUX BEIIECTB, YPABHCHHM XMMHUUYECKHX PEakluil (C OMOpoil Ha aJropuT™M
y4eOHBIX JICUCTBHI); BIajcHUE OCHOBaMH XuMmHu4ecko HoMeHKIaTyphl (IUPAC u TpuBMaNbHOW) U yMEHHUE
WCIIOJIB30BaTh €€ JUIsl PEIICHHs] Y4eOHO-T0O3HABATENbHBIX 33/1a4 C MOMOIIIBI0 YUUTEINSI; YMEHHUE UCIOJIb30BaTh
MOJIEH JIsl OOBSCHEHUS CTPOSHHS aTOMOB M MOJIEKYJI T10 QJITOPUTMY C OTIOPOM Ha ONpEeIeIeHNUS;

. MPEICTABIICHUE O CHUCTEME XUMUYECKUX 3HAHUW U YMEHHE C MOMOIIBI0 YUHUTENsl MPUMEHSThH
CUCTEMY XHMMMUYECKHX 3HAHWM [JI YCTAHOBJICHUS B3aUMOCBSA3CH MEXIy W3YYEHHBIM MAaTE€pUAIOM U IpHU
MOJlyUYeHUW HOBBIX 3HAHUHM, a TaKKe B TPOIECCE BBITIONHEHUS YYEOHBIX 3aJaHMii W NpU padore ¢
UCTOYHUKAMHU XUMUYECKOH HH(OPMAIIUU, KOTOPasi BKIIOYAET:

BOKHEUIIINE XMMHUUYECKHE TMOHSATHUS: XUMHUYECKHH 3JEMEHT, aTOM, MOJIEKYJia, BEIEeCTBO, MPOCTOE M
CJIO’KHOE BEILIECTBO, OJHOPOAHAS U HEOJHOPOHAsI CMECh, OTHOCUTENIbHBIE ATOMHAsA U MOJIEKYJISIpPHAs] MaCCHI,
KOJIMYECTBO BEILIECTBA, MOJb, MOJISIPHAs Macca, MOJSIPHBI 00bEM, OKCHJA, KHCIOTa, OCHOBAaHHUE, COJb
(cpennsisi), XUMHUYECKas peakIus, pPEaklUWd COCTUHEHHS, PEaKUuu pa3JIoKEeHUs, DPEaKIHH 3aMelleHus,
peaku oOMeHa, TEeTUIOBOM A(PQEKT peaKinu, dK30- U YFHAOTEPMUUYECKHE PEaKIUH, PaCTBOP, MAaCCOBas JI0JIS
XUMHUYECKOTO AJIEMEHTA B COEMHEHUH, MaccoBasi J0Js U MPOIEHTHAas: KOHUEHTPALMs BEUIECTBA B paCTBOPE,
SIPO aToMma, AUIEKTPUYECKUI CJIoW aroma, aTOMHas oOpOWTaldb, PaJuyC aTOMa, BaJIEHTHOCTb, CTENEHb
OKHUCJICHUSI, XUMHUYECKasl CB3b, DJIEKTPOOTPULATEIBLHOCTh, NOJIAPHAs M HEMOJspHAs KOBAJICHTHAs CBSA3b,
WOHHAs CBf3b, METAUIMYECKas CBS3b, KPHUCTAJUIMYECKas perieTka (aToMHasl, HOHHAasg, MeTauIhueckKas,
MOJIEKYJISIpHAs), UOH, KAaTHOH, AHUOH, JJIGKTPOJIUT U HE DIEKTPOJIUT, SJICKTPOJIUTHYECKAs AUCCOIHAIIMS,
peaKIMu MOHHOTO OOMEHA, OKHCIUTEIILHO-BOCCTAHOBUTEIHHBIC PEAKIMH, OKUCIHUTEIh W BOCCTAHOBUTEID,
OKHCJIEHHE U BOCCTAHOBIJICHUE, JJIEKTPOJIN3, XMMUUYECKOE paBHOBECHE, OOpaTUMBbIe M HEOOpATUMBIE PEaKIUH,



CKOPOCTb XMMHUYECKON pPEaKIMM, KaTanusaTtop, npeneiabHo aomyctuMas koHueHtpauus (I1J1K), xopposus
METAJIJIOB, CIUIABBI;

OCHOBOIOJIArarole 3aKOHbl XUMHUHM: 3aKOH COXpaHeHuss Mmacchl, [lepuoguueckuii  3akoH
1. . MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJIIpHasl TEOPHsi, TEOPHUS IEKTPOJIUTUUECKON TUCCOLMALINY, a TAKKe
IPEJCTABJICHNS O HAYYHBIX METOJAaX IMO3HAHUS, B TOM YHCJIE KCIIEPUMEHTANIBHBIX U TEOPETUUYECKUX METOIAaX
UCCJIEJIOBAHMS BEILIECTB U U3YyUEHUS] XUMUYECKUX PEaKIHil;

o NpEeACTaBICHUE O MEPUOJUYECKO 3aBHCHMOCTU CBOWCTB XHMHUYECKUX 3JIEMEHTOB (paauyc
aToOMa, 3JEKTPOOTPULATENBHOCTh), TPOCTBIX U CIOKHBIX BEIIECTB OT IIOJIOKEHHS DJIEMEHTOB B
[lepuonnueckoil cucreme (B MajbIX IEepUOJaX M TJIABHBIX MOATPYMINAX) M AJIEKTPOHHOIO CTPOCHMS aToMa;
YMEHHE OOBACHATH CBA3b MOJIOXKEHUS 3JieMeHTa B [lepuouueckoii cucTeMe ¢ YUCIOBBIMM XapaKTEPUCTUKAMU
CTPOEHHUS aTOMOB XHMHYECKHX DJIEMEHTOB (cocTaB M 3aps] sApa, oOliee YHCIO 3JIEKTPOHOB),
pacnpeesieHueM 3JIEKTPOHOB IO 3HEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TPEX MEPUONOB, KaJlusi U
Kalblus; KJIacCU(PUIMPOBaTh XUMHYECKUE SIIEMEHTHI C ONOpPOW Ha ompejaeieHus (PU3MYECKOro cMbIcia
U(POBBIX JaHHBIX MEPUOIUYECKON TAOJIUIIBL;

o YMEHHE KIacCU(UIMPOBATh XUMHUECKHE JIIEMEHTbl, HEOPraHWYEeCKHE BellecTBa M
XMMHUYECKHUE PEaKIUU C ONOPON Ha CXEMBI; ONpPENEsTh BAJICHTHOCTh M CTENEHb OKHCIEHUS XMUMHUYECKHUX
JJIEMEHTOB, BUJ XMMHYECKOM CBSA3M M THUIl KPHCTAUIMYECKOW CTPYKTYpBl B COCIMHEHUSX, 3apsA] HOHa,
XapakTep Cpelpl B BOJIHBIX pacTBOpax BELIECTB (KUCIOT, OCHOBaHMIl), OKUCIMTEIb U BOCCTAHOBUTEND I10
AITOPUTMY YYCOHBIX JICHCTBHI;

. YMEHHE XapaKTepU30BaTh C ONOPOH Ha cXeMy (PU3MYECKHE U XMMHUYECKHUE CBOICTBA MPOCTHIX
BEIIECTB (KUCIIOPOJI, 030H, BOAOPOJ, rpaduT, anma3, KpeMHuUH, a3or, hocdop, cepa, Xjiop, HaTpuil, Kanui,
MarHui, KaiablWi, aTrOMUHHI, EJIe30) U CIOKHBIX BEIIECTB, B TOM YHCII€ UX BOJHBIX pacTBOpPOB (BOAa,
aMMHaK, XJOpPOBOJOPOJX, CEPOBONOPOA, OKCUABI M TuApokcuasl MetamnoB [ -IIA rpynn, amomMuHus,
menu (II), muaka, sxenesa (II u III), okcuasr yrnepona (II u IV), kpemuus (IV), azora u docdopa (III u V),
cepsl (IV u VI), cepuucras, cepHas, azoTucras, a3oTHas, ¢pochopHas, yrojipHas, KpeMHMEBass KUCIOTA U UX
COJIM); OMMCHIBATh C ONOPOM Ha IUIAaH M KJIIOYEBBIE CJIOBA; YMEHHUE IPOTHO3MPOBATh U XapaKTEpU30BaATh
CBOMCTBA BEIECTB B 3aBHUCHMOCTH OT HX COCTaBa M CTPOEHUS IIOCIIE IPEABAPUTEIIBHOTO aHalIu3a IOJ
PYKOBOJCTBOM II€/1arora, MpUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT UX CBOMICTB, BO3MOYKHOCTb IPOTEKAHUS
XMMHMYECKUX NPEBPAlICHUH B Pa3IUYHBIX YCJIOBUSX, BIIMSHHE BEHIECTB M XUMHUYECKHX IPOLIECCOB Ha
OpTraHM3M YeJIOBEKa U OKPYKAIOUIYIO PUPOIHYIO CPENY;

o YMEHHUE COCTaBIIATh MO 00pasily, cXeme, alrOpuTMy Y4YeOHBIX JEHCTBHH MOJIEKYJISpHbIE U
VOHHBIE YPAaBHEHHUS PEAKIMH (B TOM UYHCIIE PEAKIMII HOHHOIO 0OMEHA U OKUCIIUTENbHO-BOCCTAHOBUTEIbHBIX
peakuuit), WIUTFOCTPUPYIOLIMX XUMUYECKHE CBOMCTBA N3YyUEHHBIX KJIACCOB / TPYIII HEOPTaHMUECKUX BEIECTB,
a TaKKe MOATBEPXKIAIOIIUX FEHETUUECKYIO B3aUMOCBS3b MEK/y HUMU;

o YMEHHE BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJII0 XUMUYECKOTO 3JIEMEHTa B COEJUHEHUH, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOJIMUYECTBO BELIECTBA
U ero Maccy, o0bEM ra3oB ¢ omnopoil Ha oOmue ¢GopMysbl; YMEHHE NMPOBOAUTH PAacdeThl MO YPaBHEHHIM
XUMHUYECKUX peakUuid M HaXOAUTh KOJIMYECTBO BEIIECTBA, O0OBEM M MAacCy pEareéHTOB WM IMPOIYKTOB
peakluu ¢ onopoi Ha o0pasell, alropuTM y4eOHbIX JeHCTBUI;

. BJaJICHUE OCHOBHBIMM METOJaMU HAay4YHOTO II03HaHUS (HAOJIOJEHUE, U3MEpEHMUE,
9KCHEPUMEHT, MOJCIMPOBAHKUE) MPU HM3YYEHUM BEIIECTB M XUMHUYECKUX SBJICHMHA C OMOPOH Ha aaropuTMm
y4eOHBIX JEeHCTBUI; yMeHHE c(HOpMYIHPOBATH MPOOJIIEMY M TPEAIOKHUTh IYTH €€ PEHICHUS C MOMOIIBIO
Hejarora; 3HaHHE€ OCHOB 0e30MacHOM pabdoThl ¢ XMMHUYECKMMH BEIIECTBAMM, XMMHUYECKOH NOCYJIOH u
1a00paTOPHBIM 000PYI0BaHUEM;

o HAJINYUE NMPAKTUYECKUX HABBIKOB IUIAHUPOBAHUSA U OCYIIECTBICHUS CIEAYIOIINX XUMUYECKUX
HKCIEPUMEHTOB T10/1 PYKOBOJCTBOM YUHTEINS ¢ 00CYKIEHHEM IUTaHa paOOTHI MIIM COCTABICHUEM TaOJIHIIBL:

U3yuYeHHEe U ONMCaHNe (PU3NUECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NUECKUMH U XUMHUYECKUMH SIBJICHUSIMU;

OTIBITHI, WITIOCTPUPYIOIINE MPU3HAKU IPOTEKAHUSA XUMHUYECKUX PEaKIIN;

M3y4EHHE CIIOCOOOB pa3fiesieHUs] CMECei;

MIOJIyYEHHUE KUCIOPOJa U U3YyYEHHE €ro CBOMCTB;

MIOJTy4Y€HHUE BOJIOPOJA U U3YUEHUE €r0 CBOICTB;

IIOJTyYEHHUE YTJIEKUCIIOTO ra3a U U3y4YEHUE €ro CBOWCTB;



MOJyYeHNE aMMHaKa U U3y4YCHHE er0 CBOICTB;

MIPUTOTOBJICHUE PACTBOPOB C OIPEICIICHHON MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA;

MCCIIIOBAaHHUE U OMUCAHNE CBOMCTB HEOPTaHUYECKUX BEIECTB PA3JIMYHBIX KIACCOB;

NPUMEHEHNUE MHIMKATOPOB (JTaKMyca, METUIIOpaHka U (eHOJI(TaIeHHa) Ui ONpeAeTICHUs XapaKTepa
Cpezbl B paCTBOPax KUCIOT U LIENIOUeH;

U3yueHHE B3aUMOJICHCTBUS KHUCJIOT C METaJUIaMH, OKCHIAMH METaJJIOB, PAcCTBOPUMBIMH U
HEpaCTBOPUMBIMH OCHOBAHUSMH, COJISIMU;

MOJTyYCHHUE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJTHOT'O MeTaJlla IPYTHM U3 PacTBOpa COJIH;

UCCIieIOBaHHE aM(pOTEPHBIX CBOMCTB THIPOKCUIOB AIFOMUHUS M [TUHKA,;

pelIeHne YKCIePUMEHTANIBHBIX 3a/1a4 110 TeMe « OCHOBHBIE KJIaCChl HEOPTAaHMUECKUX COCTMHEHUI;

pelIeHHEe YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «DJICKTPOIUTHYECKAs TUCCOIHAIINY;

pelIeHne YKCIePUMEHTAIBHBIX 33/1a4 110 TeMe «BakHele HeMeTalIbl M UX COeTMHEHUS,

pelIeHHe YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelIe MeTasibl U MX COSMHEHHUS;

XMUMHUYECKHE IKCTIEPUMEHTBI, WILTFOCTPUPYIONINE MPU3HAKH MPOTEKAHMSI peaKkIiii HOHHOTO 0OMeHa;

Ka4eCTBEHHbBIC PEAKIIMU HA MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAaX MOHBI: XJIOPU-, OPOMUJI-, HOIH/I-,
cynbdar-, pocdar-, kapOOHAT-, CUIUKAT-aHUOHBI, TUIPOKCH]I-MOHBI, KATHOHBI aMMOHWUSI, MarHus, KaJIbIus,
aFOMUHUSA, Kenes3a (2+) u xkenesa (3+), menu (2-+), UHKA;

YMEHHE TPEJCTaBIATh PEe3yJbTaThl dKCIIEPHUMEHTa B ()OpMe BBIBOJIOB, JI0KA3aTEIbCTB, rpaUKOB U
TaOJIHII U BBISBIISATH SMIUPUIECKUE 3aKOHOMEPHOCTH;

. BIaJICHUE TpaBWIaMd O€30MacHOTO OOpalleHus C BEUIECTBAMH, MHCIOJIb3yEeMbIMH B
TIOBCEJHCBHOM KH3HM, a TAK)Ke TPABWIAMHU IOBEJCHUS B IEISAX COCPEIKEHUS 3JI0POBBSI U OKPYXKAFOIICH
NPUPOAHOIN Cpenbl; MOHMMaHuE Bpeaa (OMACHOCTH) BO3JEHCTBHS Ha JKHMBBIE OPraHU3MBI OINPEIEICHHBIX
BEIIECTB, a TAKXKE CHOCOOOB YMEHBIICHUS W TPEJAOTBPAICHUS WX BPETHOTO BO3ICHCTBUS; MOHUMAaHHE
3HAYEHUS )KUPOB, OCJIKOB, YTIIEBOIOB JUUIsl OpTraHU3Ma YeJIOBEKa;

. BIaJICHUE OCHOBAMHM XHMHYECKOH TI'pPaMOTHOCTH, BKJIFOYAIONICH yMEHHE MPaBHIBHO
UCIIOJIb30BaTh M3yUYEHHBIE BEIIECTBA W MaTepHalbl (B TOM YHCJE, MUHEpaJbHbIE YIOOPEHUS, METaIbl H
CIUIaBBI, IPOIYKTHI IEPEPaOOTKU MPUPOIHBIX UCTOYHUKOB YTIIEBOIOPOIOB (yIJIsl, MPUPOIHOTO ra3a, HedTn) B
OBITY, CETbCKOM XO3SHCTBE, HA MPOU3BOJICTBE; YMEHUE NMPUBOAUTH MPUMEPHI MPABUIBHOTO HCIIOIB30BAHUS
W3yUYCHHBIX BEIIECCTB M MAaTCPHAJIOB;

. YMEHHE yCTAaHABIIMBATh CBA3HM MEXKIY pealbHO HAONIONAeMBIMH XMMUYECKUMHU SBICHUSIMU H
NpOIIeCCaMK, TPOUCXOSIIUMH B MaKpO- M MHUKPOMHpE, OOBSICHATH NPUYMHBI MHOTOOOpAa3Wsl BEIECTB,
YMEHHE HMHTEIPHUPOBATh XHUMHYECKHE 3HAHUS CO 3HAHWSAMH JPYTUX YYEOHBIX IPEIMETOB C TOMOIIBIO
ne1arora;

. npejcTaBleHne o0 cdepax NpoecCUOHATBbHONW JEATEIbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIDKEHHSIX XUMUYECKOW HAyKH;, HAJTMYKE OTbBITa PaOOTHI
C pa3IMYHBIMH HMCTOYHUKAMH HHGOpMAIMM 10 XUMHH (HAYYHO-TIONMYJSApHAs JUTEparypa, CIOBapH,
CTIPAaBOYHHMKH, HHTEPHET-PECYPCHI) C OMOPO Ha AITOPUTM: YMEHHE OOBEKTHBHO OICHHBATh HH()OpMAIHIO O
BEIIECTBAX, X MPEBPAICHUSIX U PAKTHIECKOM ITPHUMEHEHHH.

TpeGoBanuss K mpeIMeTHBIM pe3yJbTATaM OCBOEHHS Y4eOHOro mnpeamera «XHMHD,
pacnpeeieHHbIE 110 T0AaM 00y4eHH sl

PesynbTathl o rogam ¢GopMyIUPYIOTCS MO MPUHIUITY J00aBICHHS HOBBIX PE3yJIbTaTOB OT Toja K
rojly, yX€ Ha3BaHHbIE B MPEIbIAYLIIMX TO0Jax MO3UIMH, KaK IpaBUiIO, AOCIOBHO HE MOBTOPAIOTCS, HO
YUYHUTBIBAIOTCS (PE3yJIbTaThl OUYEPETHOTO I'0/1a M0 YMOTYAHHUIO BKIIIOYAIOT PE3yJIbTAaThl MPEIbIAYIIUX JIET).

8 KUJIACC

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKHX TOHSATHH: aTOM, MOJICKYyJia, XUMHUYECKHH DJIEMEHT,
MIPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOJITHOPOIHAS ), BaJICHTHOCTh, OTHOCUTEIIbHAS
aTOMHasi W MOJICKYJIsIpHash Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MaccoBas JIOJIs
XUMUYECKOTO dJIEMEHTa B COCIMHEHHHM, MOJIAPHBIM 0O0BEM, OKCHI, KHUCJIOTa, OCHOBaHHUE, COJIb,
271eKMPOOMPUYAMENTLHOCI®, CTETIEHb OKMCIICHUS, XUMUYECKas peakius, KinacCu(GuKays peakui: peakium

31ech U faee KypcuBOM 0003HAYarOTCs TNIAHUPYEMBIE IPEIMETHBIE PE3YIBTATHI, KOTOPBIE MOTYT OBITh MIOTEHIUATLHO
nocturHyTH oOydarommmcs ¢ 3[1P, Ho He SBISAIOTCS 00s3aTENEHBIMU.



COCIMHEHUS, PEaKIMH Pa3JIOXKEeHUs, PEaKIMU 3aMEIICHHUs, peakuuu oOMeHa, 9K30- M DIHIO0TEPMUYECKHE
peakuuu; mennosou s¢ghexm peaxkyuu, AIpO aToMa, JIEKTPOHHBIN CIOH aToma, aTOMHas OpOHUTalb, PAIUyC
aToMa, XMMUYeCKasl CBsA3b, MOJSPHAS U HENOJIIPHAs KOBAJICHTHAs CBsA3b, MOHHAS CBS3b, MOH, KATUOH, aHHOH,
pacTBOp, MaccoBas J0JIsl BelecTBa (MIPOLEHTHAs KOHLIEHTPAIHs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATUHN (CM. 1. 1) U IPUMEHATH 3TH MOHSITHS
IIPY OTMCAHNHU BEUIECTB U UX NPEBPALLECHUM;

UCTIONIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUIS COCTaBJeHHsS (DOpPMyN BEMIECTB, MOJEKYJISPHBIX
YPaBHEHMI XUMUYECKUX PEaKIHi, SJIEKTPOHHOT0 OanaHca;

OIIPENENIATh BAJICHTHOCTh AaTOMOB OJIIEMEHTOB B OWHApHBIX COEAMHEHHSX; CTENEHb OKHCICHUS
JIEMEHTOB B OMHApHBIX COEIUHEHUSAX C OMOPOH Ha ONpeneieHus, B TOM 4YHCJIE CTPYKTypUPOBAHHBIE;
NPUHAJIKHOCTh BEIIECTB K OINMPENeIIEHHOMY KIIacCy COeNMHEHHMH MO (GopMysaM; BHJI XUMHUYECKOW CBS3U
(KOBaJIEHTHAs! M NOHHAs) B HEOPTaHUYECKUX COEIMHEHHUSX;

UMETh MPEJCTaBICHUE O CUCTEME XUMUYECKHUX 3HAHUM, YMETh C IIOMOIIBIO YUYUTENIs INPUMEHSATH
CUCTEMY XMMMYECKUX 3HAHWM, [UIsl YCTAaHOBJIECHHUS B3aMMOCBSI3M MEXAY H3YyYEHHBIM MAaTE€pHAOM W IIPU
NOJYYCHWH HOBBIX 3HaHWH, a TaKke Npu paboTe C HUCTOYHUKAMH XUMHUYECKOW HMH(POpMAIUH.
OpueHTHpOBaThCS B MOHATHUAX M ONEPUPOBATh MMH Ha 0Aa30BOM YpPOBHE, NMPUMEHSTH IPHU BbINOJIHEHUH
y4eOHBIX 3aJaHUM M PELICHUM PACUETHBIX 337ad C ONOpPOM Ha aJrOpUTM YYEOHBIX JEHCTBUI H3y4EHHBIE
3aKOHBI M TEOPHUH: 3aKOH COXpaHeHus Maccsl, Ilepuognuecknii 3akon [I.1. Menneneesa, saxon nocmoancmea
cocmaea, 3aKOH ABOTazipo; aTOMHO-MOJIEKYJIsIpHas Teopus.COOTHOCUTh 0003HAU€HHsI, KOTOPbIE UMEIOTCS B
tabmuue «llepuoanueckass cuctema xuMmudyeckux osnemeHtoB J[. 1. MenneneeBay ¢ 4HMCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUsSI aTOMOB XHMHYECKHX DJEMEHTOB (COCTaB W 3apsia sapa, oOliee 4Yucio
JIEKTPOHOB U paclpeeeHUe UX MO JIEKTPOHHBIM CIIOAM);

KJIacCU(UIIMPOBATBXUMUYECKHE JJIEMEHTHI; HEOPTaHWYECKHE BEIIEeCTBA; XUMHUYECKHE peakiuu (1o
YHUCIy M COCTaBYy YYacTBYIOLIMX B PEAKLUH BEIIECTB, MO TEIUIOBOMY 3(Q(eKTy, M0 U3MEHEHUIO CTENEeHH
OKHCJIEHUSI XMMMUYECKUX 3JIEMEHTOB) C OIOPOIl Ha CXEMBI;

XapaKkTepu30BaTh (OMMCHIBaTh) OOLIME XUMHUYECKHME CBOMCTBAa BELIECTB pa3IMUYHBIX KJAcCOB,
MOATBEPIKAasl ONMCAHUE IMPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUH C
OIIOPOM Ha CXEMBI;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa W CTPOEHUS; BO3MOKHOCTHU
NPOTEKAHUS XMMHUYECKUX IPEBPAIIECHUI B Pa3IMYHBIX YCIOBUAX IOCIE MPEIBAPUTEIBHOTO OOCYKICHUS C
IeJaroroM;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHY0O M MOJIIDHYKO MAacChl BEILECTB; MAacCOBYIO OO
XMMHUYECKOTO 3JIEMEHTa 10 (opMysie COECIUHEHHS; MAcCOBYIO JOTIO BELIECTBA B PAcTBOPE; MPOBOIUTH
pacu€Thl 10 YPABHEHHUIO XUMUYECKOW PEAKIIMHU C OIIOPOU Ha aJITOPUTM;

IIPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEITEIIBHOCTH — AHAJIU3 W CHHTE3, CPaBHEHMUE,
o0o01IeHne, cucTeMaTu3alus, KilacCU(pUKalMs, BbISBICHUE IPUYUHHO-CIEACTBEHHBIX CBSI3eH — JUId
U3Y4YEHHUS CBOMCTB BEIIECTB M XUMHUYECKHX pEaKIUi; €CTECTBEHHO-HAay4HbIC METOJbl IIO3HAHHUA —
HaOJII0/IeHNe, U3MEpEeHue, MOJIEIUPOBAHUE, SKCIEPUMEHT (peanvhbvlll U MbICAEHHbIL) TOJl PYKOBOJICTBOM
neaarora,

ClIeZIOBaTh MPaBUIJIaM I0JIb30BaHUS XUMHUECKON MOCYA0H U 1a00paTOpHBIM 000pyI0BaHUEM, A TAKXKe
npaBWiIaM OOpaIIeHUs] C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMH IO BBIOJHEHHIO JIAOOPATOPHBIX
XMMHUYECKUX OINBITOB IO MOJYYEHHI0O U COOMpPAHHIO ra3000pa3HbIX BEIIECTB (BOJOpOJAa W KHCIOPOAA),
IIPUTOTOBJICHHUIO PACTBOPOB C OIPENEIEHHOM MacCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA; IUIAHUPOBATH U
IPOBOJNUTH XMMHMUYECKHE DKCIEPHUMEHTHI IO PACIO3HABAHMIO PACTBOPOB ILENOYEH M KHUCIOT C IOMOILBIO
UHIUKATOPOB (JlakMyc, (eHon(TarenH, METWIOPAaH)X W Jp.), MOATBEPKIAIONMX KadeCTBEHHBIN COCTaB
HEOpraHMYEeCKNX BEIIECTB (KaueCTBEHHBIE PEAKLIMU Ha HOHBI) M0J] pYKOBOJICTBOM I€/1arora.

9 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX MOHSATHI: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYyJa, HOH,
KaTHOH, aHUOH, MPOCTOE BEIECTBO, CIOXKHOE BEILIECTBO, BAJEHTHOCTh, JEKTPOOTPHULIATEIILHOCTh, CTEIEHb
OKHCJICHHS, XUMHYECKasl peaklus, XUMHYECKast CBA3b, Menjiosoll d¢gexm peaxyui, MOIb, MOJISIPHBI 00BEM,
pacTBOp; BJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SJEKTPOJUTHYECKAs IUCCOLMAIUS, PEaKIMU HOHHOIO OOMEHa,
KaTallu3aTop, XumMuuyeckoe paseHogecue, obpamumvle U HeoOpamumvle peakyuu, OKUCIUTEIBHO-
BOCCTaHOBUTENIbHBIE PEAKIIMU, OKHCIUTENb, BOCCTAHOBUTENb, OKUCIEHHE M BOCCTAHOBIIEHHE, aJNIOTPOIIUS,



aM(OTEepHOCTh, XUMHUYECKasi CBS3b (KOBAJCHTHAs, MOHHAs, METaJUIMYecKas), KpUCTaNIMYecKas peméTka,
KOppO3usi Memainiog, Chldebl, CKOPOCMb XUMUYECKOU pearkyuu, TPEeNeNbHO AOMYyCTUMAas KOHLEHTpauus
(ITAK) Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATUN (CM. 1. 1) U IPUMEHATH 3TH MOHSITUS
IIPU ONMCAHNHU BEUIECTB U X NPEBpAILlEHUM;

MCIIONB30BaTh 3HAKM M CHUMBOJIBI Ui (PUKCAIMKM pe3yJbTaTOB HaONIOACHUHN, cocTaBieHUs (hopmy
BEILIECTB U YPaBHEHUI XUMHMUYECKHX PEAKIIMi, 3aliCH JTaHHBIX YCIOBUHM 3an1ad. Mcrnonap30BaTh 0003HAUCHMS,
umeronirecs B [lepuonnyeckoii cucreMe u TabIuIle pacTBOPUMOCTH KHCIIOT, OCHOBaHHI U coyiel B Bofe AJis
BBIIIOJIHEHHUS 3aJaHUN.

ONpeNENsATh BaJEHTHOCTh U CTENEHb OKUCICHUS] XUMUYECKUX 3JIEMEHTOB B COCIMHEHHUAX PA3IHYHOTO
COCTaBa; MMPUHAJICKHOCTD BEIIECTB K ONPEIEIEHHOMY KJIACCy COCUHEHUN C OIIOPOM Ha ONPEIEICHUs, B TOM
YHuclie CTPYKTYpPUPOBAHHBIC; BHJIbI XHMHUYECKOW CBSI3M (KOBaJieHTHAs, HOHHAs, MeETaJJIM4ecKas) B
HEOPraHMYECKUX COCTUHEHUSX; 3apsj] HOHA 10 XUMUYECKOH opMyIie; XxapakTep Cpebl B BOJAHBIX PacTBOpax
KHUCIIOT U LEJI0YEH, MuUn KpUCmaiiuieckou peulémrku KOHKpemHno2o euwecmad,

packpsiBaTh cMbica [lepuoanueckoro 3akona .M. MenneneeBa u 1eMOHCTPUPOBATH €r0 MOHUMAHHUE:
onucvieams U xapaxmepuzogams TadMMuHyo Gopmy lleproanyeckoil cucTeMbl XUMUYECKUX HIIEMEHTOB:
pa3nuyath TOHATHS «TJaBHas monarpymma (A-rpynma)» u «mobounas moxarpynma (b-rpynma)y, mansie u
0oJbIIKe IEPUOABL; COOMHOCUMb 0003HAUCHHUS, KOTOPhIE UMEIOTCS B MIEPUOIUUECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHsS] aTOMOB XHMHYECKHX DJEMEHTOB (COCTaB W 3apsa sapa, oOliee 4Yucio
JNIEKTPOHOB U paclpeieNieHHe HX MO BJICKTPOHHBIM CJOAM); 00biAcHams oOue 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOWCTB XMMMYECKHX 3JIEMEHTOB U MX COCJUHEHMH B Ipejeiax MajbIX MEPHOAOB U TIABHBIX
HNOATPYIII ¢ Y4ETOM CTPOCHHUS UX aTOMOB;

KJIaccu(UIIMPOBATh XMMHYECKHE SJIEMEHTHI; HEOPTaHWYECKHE BEIeCTBA; XMMUYECKHE peakuuu (1o
YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3¢ (eKTy, M0 W3MEHEHHUIO CTereHel
OKHCJIEHUSI XMMMUYECKUX 3JIEMEHTOB) C OIOPOIl Ha CXEMBI;

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienupUIECKIe XUMHUUECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, IMOJATBEp)K/as ONUCAHHE MPUMEPAMU MOJIEKYJSPHBIX M HMOHHBIX YPaBHEHHUI COOTBETCTBYIOIHX
XUMUYECKUX PEAKIUI C OMIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMsI DJIEKTPOJIMTHYECKOW IHCCOLMALMMA KHUCIIOT, IIEJI0YeW W COJIEH; IOJIHBIE U
COKpalI€HHbIE ypaBHEHHUS peakluid HOHHOTO OOMEHa; ypaBHEHMsS peakuui, TOATBEPKAAIOIINX
CYILLIECTBOBAHME F€HETUYECKOM CBSI3U MEX/ly BEILIECTBAMU PA3JINYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIMA IMOCPEICTBOM COCTABJICHHS
AJIEKTPOHHOT'O OajlaHCca 3THUX peaKLuil;

MIPOTHO3WPOBATHCBOMCTBA BEIIECTB B 3aBUCUMOCTH OT KX CTPOEHHUS; BO3MOXXHOCTH MPOTEKAHUs
XMMHUUYECKUX MPEBpAIICHUI NOCTIe MPEABAPUTEIBHOIO 00CYKIEHUS C E1aroroM;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJSIDHYI0O M MOJIIPHYIO MAacChl BEHIECTB; MAacCOBYIO JOJIO
XHUMHAYECKOTO 3JIeMeHTa 1Mo (opMyJie COSAWHEHHs; MAacCOBYIO JIOJIO BEUIECTBA B PAcTBOPE; MPOBOAMUTH
pacy€Thl O YPaBHEHUIO XUMHYECKOW PEaKIMH C ONOPOM Ha alTrOPUTM;

CJIeIOBaThIIpaBUIIaM I0JIb30BAHUS XMMHMUYECKOM MOCYI0M U J1aOopaTOpHBIM 00OpPYIOBAaHUEM, a TAKXKE
npaBuiiaM OOpaleHHs] ¢ BEUIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBIIOJHEHHUIO JTAOOPATOPHBIX
XMMHUYECKUX OIBITOB IO MOJIYYEHHUIO U COOMpaHHIO Ta3000pa3HbIX BELIECTB (AaMMHUAKa U YTJIEKUCIIOTO Iasa);

MIPOBOJIUTh PEAKIIMH, MOATBEPKIAIOIINE KAaUeCTBEHHBIM COCTaB pa3MYHBIX BEIECTB: PAacClO3HABATH
OTIBITHBIM TyTEM XJIOPHI- OpoMUA-, HOAWI-, KapOoHat-, (pocdar-, cunmkar-, cynbdar-, THIPOKCHA-UOHBI,
KaTHUOHbl AMMOHMS U MOHBI U3yYEHHBIX METAJJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

MIPUMEHSATh OCHOBHBIE OINEpAaIMU MBICIUTEIBHOM JEATEIbHOCTH — AHAJIU3 W CHUHTE3, CPABHEHHE,
000011IeHNEe, CUCTEMATH3AIIHIO, BBISBIICHUE IPHYMHHO-CIICJICTBEHHBIX CBA3EH — JJISl H3Y4YEHHSI CBOMCTB BEIIECTB
U XUMHUYECKUX pEaKIHif; eCTeCTBEHHO-Hay4YHbIE METOJbl T[O3HAaHHUA — HaONIOJIeHHe, U3MEpeHue,
MO/JIEJINPOBAHUE, IKCIIEPUMEHT (PEATTbHBIA U MBICJICHHBIN ).

Kpurepun onenuBanus

O1eHKa yCTHOTO OTBETA y4alIuXcs



OtMmetka "5" ctaBuTCH B ciiydae:
1. 3HaHus, MOHUMaHHUS, TTyOUHBI YCBOCHHUS 00YYarOIMMCSI BCEro 00bEMa IPOrpaMMHOT0 MaTepHara.
2. YMeHus BbIACIATH IJIaBHBIE MOJO0KEHUS B U3yYEHHOM MaTepuase, Ha OCHOBaHUHU (DAKTOB U MPUMEPOB
2
O606HlaTI), ACJIaTh BBIBOJBI, YCTaHABJIMBATh MCKIIPEAMCTHBIC U BHYTPHIIPECIMETHBIC CBA3H, TBOPUCCKU
MIPUMEHSET MOJTYyUYEHHbIE 3HAHUSI B HE3HAKOMOM CUTYalIUH.
3. OtcyTcTBUE OMUOOK U HEAOYETOB MIPU BOCIIPOU3BEICHUU U3yUEHHOTO0 MaTepHana, Mpy YCTHBIX OTBETax
yCTpaHEHHE OTACITHHBIX HETOYHOCTEH C MMOMOIIBIO JOMOHUTEIBHBIX BOITPOCOB YUUTEIs, COOJTIOICHUE
KyJbTYpPbl YCTHOU peyu.
Otmetka "4":
1. 3HaHue BCEro M3y4YeHHOTO MPOTPAMMHOI0 MaTepHuaa.
2. YMmeHuit BBIJACJIATH T'JIAaBHBIC ITOJIOKECHUA B U3YUCHHOM MAaTCpUualic, HAa OCHOBAHUU (DAKTOB U IIPUMCPOB
b
0000111aTh, 1eNaTh BBIBO/IbI, YCTAHABIUBATH BHYTPUIIPEIMETHBIE CBS3H, IPUMEHSTD MOJIyYeHHbIC 3HAHHS Ha

IIPAKTHUKE.

3. He3nauutenbHble (HerpyObie) OMMOKN U HETOUETHI IPU BOCIIPOU3BEACHNUN U3YYEHHOTO0 MaTepuaia,
COOJIIO/ICHHE OCHOBHBIX MIPABUJI KyJIbTYpPbl YCTHOM peuH.

Otmetka "3" (ypoBeHb NpeACTaBICHHUH, COUETAIOLIUXCS C AJIEMEHTAMU HAYYHbIX ITOHSATHI):

1. 3HaHMe U yCBOEHUE MaTepuasla Ha YpOBHE MUHHUMAJIbHBIX TPEOOBAaHUI POrpaMMBbl, 3aTPYJHEHHUE TIPU
CaMOCTOSITEIbHOM BOCIIPOM3BEJICHUH, HEOOXOMMOCTh HE3HAUUTEJIbHOW MOMOIIM MpEenoaBaTes.

2. YMenue paboTaTh Ha ypOBHE BOCIIPOU3BEACHHUSI, 3aTPYTHEHUS IPU OTBETAaX Ha BUIOM3MEHEHHBIE BOMPOCHI.

3. Hanuuue rpy0oii ommOKy, HECKOJIIBKUX HErpyObIX IPU BOCIPOU3BEIEHUN U3yUYEHHOT0 MaTepHara,
HE3HAYUTENIbHOE HECOOIIOCHNE OCHOBHBIX MPaBMJI KYJIBTYPbl YCTHON PEUH.

OtMmeTka "2":

1. 3HaHue U yCBOEHHE MaTepHalia Ha YPOBHE HHKEe MUHHUMAJIbHBIX TPEOOBAHUN POrPaMMBI, OT/IEIbHbBIE
MpeaCTaBIeHUs 00 U3yUYeHHOM MaTepuae.

2. OTcyTcTBHE YMEHUI paboTaTh Ha ypOBHE BOCIIPOM3BEICHHUS, 3aTPyIHEHHS [IPU OTBETaX HAa CTAHIAPTHBIE
BOIPOCHI.

3. Hanmmune HeCKONBKHUX TPyObIX OMHOO0K, OOJBIIOT0 YUCia HErpyObIX MPH BOCIPOU3BEICHUHN U3YYEHHOTO
MaTepHasa, 3HaUUTEIbHOE HECOOJII0IEHHE OCHOBHBIX PABUII KyJIbTYphl YCTHOW peyH.

OuneHka BbINOJHEHUS MPAKTHYECKUX (JIa0OPATOPHBIX) padoT.
Otmetka "5" cTaBUTCS, €CIIU YUCHHUK:
1) mpaBUJIBHO OIpENEIHII LENIb ONbITA;

2) BBEIOJTHWI pabOTy B MOJHOM 00beMe C COOI0ICHHEM HEOOXOAMMON TTOCIEA0BATEIHHOCTH TPOBEACHUS
ONBITOB U UBMEPEHUN;



3) caMOCTOSITENIFHO U PAIlHOHAIBHO BHIOpAI U TIOJTOTOBHII JJIsI OTBITAa HEOOX0IMMOE 000PYIOBaHKE, BCE
OTIBITHI TIPOBEJT B YCJIOBUSAX U PEKHUMaX, 00€CIICUNBAIOIINX ITOJTYyUYESHHUE PE3YIHTaTOB M BBIBOJIOB C
HanuOOJIbIIIEH TOYHOCTEIO;

4) Hay4HO IPaMOTHO, JIOTHYHO OMUCANl HAOMIOIeHUS U c(POPMYITHUPOBAIT BHIBOIBI U3 OMbITa. B
MPEACTABICHHOM OTYETE MPABWJIBHO U aKKYPATHO BBITIOIHUI BCE 3aIUCH, TAOJIHIIBI, PUCYHKH, TpadUKH,
BBIYMCIIEHHS U CJeJIa)l BBIBOJIBI,

5) npaBWJILHO BBIMOJIHWI aHaIU3 norperHoctei (9-11 kimaccsr).

6) IpOSIBIISICT OPTaHU3aLMOHHO-TPYAOBBIE YMEHUS (MOAIeP)KUBAET YUCTOTY pabodyero Mecta U MopsiioK Ha
CTOJI€, 5KOHOMHO HCIOJb3YET PACXO/IHbIE MATEPHAIBI).

7) SKCIIEPUMEHT OCYILIECTBIISIET MO TUIAHY C YYETOM TEXHUKU O€30MaCHOCTH U MpaBMII pabOThI ¢ MaTepUaIaMu
1 000pyIOBaHUEM.

OtmeTka "4" cTaBUTCS, €CIIM YYEHUK BBIIOJIHUI TpeOOBaHUS K OolleHKe "5", HO:

1. OTIBIT IPOBOIWII B YCIIOBUSIX, HE 00€CTIEUNBAIOIINX IOCTATOYHON TOUHOCTH H3MEPEHHIA;

2. unu ObUIO JOIYIIEHO ABA-TPU HEI0YETa;

3. wu He 6osee oJHON HEerpy0Ooil OIMOKK U OJTHOTO HeJloueTa,

4. nnu SKCIIEPUMEHT IPOBEJIEH HE OJTHOCTHIO;

5. Wiy B ONMCcaHUM HAOJIOJEHUI U3 OIbITa OIYCTHI HETOUHOCTH, BBIBO/IBI C/I€/IaJl HEMOJIHBIE.

Otmetka "3" cTaBUTCS, €CIIU YUCHHUK:

1. mpaBUIIBHO ONPEAEIHII IeJTb OIBITA; pAOOTY BBIMOJHSAET MIPABUIBLHO HE MEHEe YeM HAIOJIOBUHY, OJTHAKO
00BEM BBINOJIHEHHON YaCTH TaKOB, YTO IO3BOJISAET MOJYUUTh IPABUIIbHBIC PE3yJIbTaThl U BBIBOBI 10
OCHOBHBIM, MTPUHITUIHAIBHO BAKHBIM 337[aduaM paboThI;

2. unu noadop o0opyI0BaHUs, 0OBEKTOB, MATEPHAJIOB, a TAKXKE paOOTHI 0 HAYaly ONbITA ITPOBEI C
MIOMOIIBIO YUUTENISI; UM B XOJI€ TPOBEACHUS OIBbITA M U3MEPEHUH ObLIN OMYIIEHb! OIIMOKH B ONMCAaHUU
HabmoaeHuH, (popMyITMpOBaHUH BBIBOJIOB;

3. OIBIT NPOBOJUIICS B HEPALIMOHAIBHBIX YCIOBUAX, YTO MPHUBEIIO K MOJYUYSHHUIO PE3YIbTATOB C OOJIbIICH
MOTPEIIHOCTHIO; WK B OTUETE OBLIN JOMYIIEHBI B 001IEH CII0KHOCTH HE 0oJjiee IBYyX OIINOOK (B 3amHcsIx
€/IMHUILI, U3MEPEHUSX, B BBIYUCICHUSAX, rpaduKkax, Tadnuuax, cxemax, 1 T.J.) He IPUHIUITHAIBHOTO IS
JAHHOW pabOoThI XapakTepa, HO MOBJIHUSABIINX Ha PE3YJIbTAT BHITOTHEHHUS;

4. normyckaet rpyOyro ommOKy B X0JIe IKCIIepUMEHTa (B 00bSICHEHUH, B 0DOpPMIICHUH paOOThI, B COOIOICHIH
IpaBUJI TEXHUKU 0€30IIaCHOCTHU IpU paboTe ¢ MaTepragaMyu U 000pyAOBaHUEM), KOTOpasi UCIIPABISAETCS MO
TpeOOBAHUIO YUUTEIIS.

OtmeTka "2" cTaBUTCS, €CIIU YUEHHUK:

1. He ompenenua caMOCTOSITEIbHO 1I€Ib ONBbITA; BHIIOIHUI paboTy HE MOJHOCTHIO, HE MOATOTOBHIII HYKHOE
00opyi0BaHuE U 00bEM BHIIIOJHEHHON 4acTU pabOThI HE MO3BOJISIET C/EJIaTh IPABUIILHBIX BBIBOJIOB;

2. W OIIBIThI, U3BMCPCHUS, BBIYUCIICHUS, Ha6JIIOI[eHI/I$I MPOU3BOANIIMCH HECIIPABUIIBHO,



3. unu B XoJ1e paboThl U B OTYETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUEHHBIC B
TpeOOBaHMAX K OleHKe "3";

4. nomyckaet aBe (1 6osee) rpyObie OIMTMOKH B X0/1€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0pOpMIICHUN PabOTHI, B
COOJIFOICHUH TIPAaBWJI TEXHUKU 0€30IaCHOCTH NP paboTe ¢ BEIIeCTBAaMH U 000PY0BaHUEM, KOTOPbIE HE
MO>KET UCIPABUTh JJaXKe MO TPEOOBAHUIO YUUTEIS.

OneHka caMoCTOATEIbHBIX MHCbMEHHBIX H KOHTPOJIBHBIX PadoT.

Otmetka "5" cTaBUTCS, €CIIU YUEHHUK:

1. BeIONTHMIT paboTy 6e3 OIMIMOOK U HEIOUETOB;

2) nonmycTui He 6ojiee OTHOTO HeloueTa.

OtMmetka "4" cTaBHUTCSI, €CIIM YYCHHUK BBITIOJHUI paOOTy MOTHOCTHIO, HO JTOTTYCTHI

1. He Gosiee 0THOM HErpyOOii OIIMOKHU U OJTHOTO HEJI0UeTa;

2. unu He OoJiee IByX HEJJOUETOB.

Otmetka "3" cTaBHUTCS, €CIM yUSHHUK MPABUIIBHO BBITIOIHIII HE MeHee 2/3 paboThl

WJIN JOMYCTHIL:

1. He Gosee ABYX rpyObIX OLIMOOK;

2. uny He O6oJiee oTHOM TpyOOi U 0THON HErpyOO OIMOKHK M OJTHOTO HEJ0UETa;

3. unu He 6oJee ABYX-TPEX HErpyObIX OMHUOOK;

4. Wy OTHOW HETpyOoi OIMMOKHY U TPEX HEJO0UYETOB;

5. WU TIpH OTCYTCTBUU OLIMOOK, HO MTPU HAJTMYUHU YETHIPEX-TISATH HEIOUETOB.

OtmeTka "2" cTaBUTCS, €CIIU YUEHHUK:

1. AOMyCTUI YKCIIO OMIMOOK U HEAOYETOB MPEBOCXOIAIIEe HOPMY, IPU KOTOPOK MOKET OBITh BBICTABJIICHA
orenka "3";

2. WIHN eCclIi MPAaBUJIbHO BBIIIOJIHUII MEHEC IMOJIOBUHEBL pa6OTBI.

Kpurtepun BbicTaB/IEeHUS OLIEHOK 32 IPOBEPOYHbIE H KOHTPOJIbHbIE TECTHI.

TecTbl, cocTOAIINE U3 MSTH BOIIPOCOB MOXKHO MCIOIB30BATh MOCTIE H3YyUEHUS KaXI0T0 MaTepuana (ypoka).
Tect n3 10—15 BonpocoB UCTONIb3yETCA 1 EPHOANYECKOTO KOHTpOoJsi. Tect n3 20 — 30 Bonpocos
HE00XO0IUMO HUCIIOJIB30BATh ISt UTOTOBOTO KOHTPOJIS.

[Ipu orileHMBaHUM HCTIONB3YETCS CEMyIOMIast IKaja:

oreHka «5» - 91-100% mMakcMMalIbHOTO KOJAYECTBA OalIOB;

oneHka «4» - 75-90% MakCUMaJIbHOI'O KOJIMUECTBA OaJlIOB;



oreHka «3» - 50-74% MakcHMaJIbHOTO KOJIMUECTBa OaJlIoOB;
OIIeHKa «2» - MeHee 50% MaKCUMaTbHOTO KOJIMYECTBA OAJUIOB.

Onenka ymMeHH# IPOBOAMTHL HA0IIOACHHS.
Omnenka "5" cTaBUTCS, €CIIM 00YYaIOITUICS
1. mpaBUJIBHO 10 33JaHUIO YUUTENs IPOBEJ HAOII0ACHUE;
2. BBIJICTTWIT CYIIECTBEHHBIC MPU3HAKK Y HA0IIF01aeMoro o0bekTa (mporecca);
3. JIOTUYHO, HAYYHO TPAMOTHO O(hOPMIIT pe3yIbTaThl HAOIIOACHUI U BBIBOIBI.
Onenka "4" cTaBUTCS, €CIM 00yYaIOLTHIACS:
1. mpaBUIIBHO 1O 33JAHUI0 YYUTENS IPOBEJ HAOIIOACHUE;

2. IpH BBIAICTIEHUU CYIIECTBEHHBIX MPU3HAKOB y HAa0II0/1aeMOro 00beKTa (Ipoliecca) Ha3Ball
BTOPOCTEIICHHBIE;

3. momycTHi HEOPEKHOCTh B OPOPMIICHHH HAOIIOACHUI U BBIBOIOB.
Onenka "3" cTtaBuTCs, €CIM 00yYaIOLIMNACS:
1. momycTHI HETOYHOCTH U 1-2 OIMOKK B MPOBEACHNUN HAOIIOICHUH 10 3aJJaHUIO YUUTEs;

2. IpH BBIICIICHUH CYIIECTBEHHBIX NMPU3HAKOB y HA0JI0/1aeMOT0 00beKTa (MpoIiecca) BhIICINII JIUIIb
HEKOTOPBIE;

3. nomyctun 1-2 ommbku B 0opMIICHHH HAOIIOICHUN U BBIBOJIOB.

Omnenka "2" cTaBUTCS, €CIIM 00YYaIOITUICS

1. momyctun 3 - 4 ommOKK B IPOBEACHUHN HAOJIIOICHUI 110 3aJIaHU0 YUUTEIS;
2. HETMPABWJIBHO BBIJCIIMII IPU3HAKKM HAOJI01aeMOro 00beKTa (Tporiecca);

3. ommyctui 3 - 4 ommOku B 0(OPMIICHUH HAOIIOICHUH U BBIBOJIOB.
IIpumeuanue.

O1eHKY ¢ aHaTU30M YMEHUH 1 HaBBIKOB IPOBOAUTH HAOIOIEHUS JOBOASTCS IO CBEJICHUS YUAIIUXCs, KaK
[IpaBWJIO, HA MOCIEAYIOLIEM YPOKE, [TOCIIE CAAYU OTUETA.

OO0mmas kmaccuuKaIus omuooK.

[Ipu oueHke 3HaHMI, YMEHH, HABBIKOB CIIEAYET YUUTHIBATh BCE OMUOKH (TpyObIe 1 HETpyObIe), HEMOUETH B
COOTBETCTBUH C BO3PACTOM yYalIUXCH.

['pyObiMu cunTaroTcst OLIMOKH:



- HE3HAHUE ONPEEIIEHUS OCHOBHBIX IMOHATHH, 3aKOHOB, ITPABHUJI, OCHOBHBIX ITOJIOKEHUH, TEOPUH, HE3HAHUE
(hopmyi, OOIIEIPUHATHIX CHUMBOJIOB 0003HAYCHUH BEJTUYHH, CIMHUIl UX U3MEPEHHUS, HAMMEHOBAHUH 3TUX
CITUHUIT;

- HEyMEHHE BBIJICIIUTh B OTBETE TJIABHOE; 00O0IINUTE Pe3yIbTaThl U3YUCHUS;

- HEyMEHHe MPUMEHHUTD 3HAHUS JIsl PEIICHUs 3a/1a4, OObICHEHUS SBJICHHUS,

- HCYMCHHUC YHUTATb U CTPOUTH l"pa(bI/IKI/I, INPUHIUIINAJIbHBIC CXCMBbI;

- HEyMEHHeE MOATOTOBUTh YCTaHOBKY HJIM J1a0OpaTOpHOE 000pYJ0BaHKE, IPOBECTH OIBIT, HAOJIOICHUE,
cenaTh HEOOXOAMMBIE PACUYEThI HIIM UCTIOIH30BaTh MOTYUYCHHBIE JaHHBIC JIJISI BBIBOJOB;

- HEyMEHHE T0JIb30BaThCs IEPBOUCTOUHUKAMH, YIEOHUKOM, CIIPABOYHUKOM;
- HapyllIeHUe TEXHUKN 0€30MacHOCTH, HEOPEKHOE OTHOIICHUE K 000PYA0BaHUI0, TPHOOpaM, MaTepHaliaMm.
K HerpyObIM OTHOCSATCS OIIMOKU:

- HETOYHOCTh (POPMYJIMPOBOK, OIPEEICHUM, MOHITUH, 3aKOHOB, TEOPUI, BRI3BAaHHAs! HETMOJIHOTOM OXBaTa
OCHOBHBIX IIPU3HAKOB OIIPENEISIEMOIO MOHATHS MU 3aMEHON | — 3 U3 3TUX NPU3HAKOB BTOPOCTENICHHBIMU;

- OITMOKY TIPH CHATHH TIOKA3aHUH C M3MEPHUTEIIbHBIX PUOOPOB, HE CBSI3aHHBIE C ONPEACIICHUEM IICHBI
JICJIICHHS IIIKAJIBI;

- OIIMOKH, BEI3BAaHHBIE HECOOIIIOICHIEM YCIIOBUN TIPOBEICHHSI OMBITa, HAOIIOAEHUS, YCIOBHMA pabOThI
npudopa, 000pyI0BaHUS;

- OIMOKHU B YCJIOBHBIX 0003HAUEHHUAX HA CXeMaX, HETOYHOCTh rpaduka;

- HepaIMOHAIBHBINA METOJ] PEIIICHHS 3a/1a4H, BHITTOJIHEHUS YaCTH MPAKTHYECKON pabOThI, HEAOCTATOYHO
IPOAYMaHHBIN [JIaH YCTHOTO OTBETa (HapyIICHHE JIOTHKH H3JI0KEHHUSI, TOJIMEHA OT/IEbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTETIEHHBIMU );

- HepalMOHAIbHBIE METOIBI PAOOTHI CO CITPABOYHON JTUTEPATYPOIL;

- HEyMEHHE pellaTh 3aa4u, BHIOTHATH 3aaHUs B 0011IeM BUJIE.

Henouéram u siBnsitoTCA: - HepaMoHaIbHbIe TPUEMBI BBIYUCICHUH U peoOpa3oBaHuil, BHITOJHEHUS OIBITOB,

HaOJIIOICHUH, TPAKTUIECKUX 3a/IaHUI; - apupMEeTUIECKHE OIIUOKH B BEIYUCIICHHSIX; - HEOPEIKHOE
BBITMIOJTHEHHE 3aMHCeH, YepTexkel, cxeM, rpaduKoB, Tabnuil; - opdorpaguueckre U MyHKTallMOHHbIE OIINOKH.

JlomosHeHne

IIpu padorte yyammxcsi B rpynie oleHnBaeTcs:
1. YMeHue pacnpenenuTs paboTy B KOMaH e

2. YMeHue BbICIyIIATh IpyT Apyra

3. CormacoBaHHOCTE AEHCTBUMI



4. IIpaBUIIBHOCTH U MOJIHOTA BBICTYTIJICHUM

5. AKTUBHOCTb

Kaxiplil MyHKT OLleHUBaeTCs OTJEIBHO B Oajuiax.
NuauBuaya/IbHBIA IPOEKT:

1. CriocoGHOCT K CaMOCTOSITEIbHOMY NMPUOOPETEHUIO 3HAHUN U PELIEHUIO TPOOIIeM, MPOSIBIISIIOIIASICS B
YMEHUH IOCTaBUTH MPOOIeMy U BBIOPATh a/leKBaTHBIE CIIOCOOBI €€ peleHHs, BKI0Yasi MOUCK U 00paboTKy
nHpopmanuu, GOopMyIUPOBKY BHIBOJIOB W/WIM 000CHOBAHUE U PeATU3AIUI0/anpo0aIiio MPUHATOTO
pemieHust, 000CHOBaHKE U CO3aHUE MPOTHO3a, MOEIH, MaKkeTa, 00BEKTa, TBOPUECKOTO PEIICHHS U T. I .
JlaHHBIN KPUTEPHUIA B IIEJIOM BKIIFOYAET OIEHKY C(HOPMUPOBAHHOCTH MTO3HABATEIIBHBIX YUCOHBIX JCHCTBUH .

2. ChpopMUpPOBaHHOCTD MPEIMETHBIX 3HAaHUHN U CIIOCOOOB IEUCTBUH, MPOSIBIISIIOIIASACS B YMEHUH PACKPBITh
coJiepKaHue paboThl, IPaMOTHO U OOOCHOBAHHO B COOTBETCTBUU C pacCMaTpUBaeMoOi IpoOieMoit/Temoit
HCIIOJIL30BaTh UMEIOIIMECS 3HAHUS U CIIOCOOLI JIEUCTBUM .

3. CpopMHpPOBAaHHOCTD PETYJIATUBHBIX AEMCTBUM, IPOSBISAIOIASACS B YMEHUU CAMOCTOSITENILHO MJIAHUPOBATh
CBOIO TIO3HABATEIBHYIO JACATEIBHOCTD U YIIPABIIATH €10 BO BPEMEHM, UCII0JI30BATh PECYPCHBIE BO3MOKHOCTH
JUISL TOCTUIKEHMSI 11eJIeH, OCYILECTBIIATh BHIOOP KOHCTPYKTUBHBIX CTPATETHIl B TPYIHBIX CUTYaLUsX.

4. CpopMupoBaHHOCTH KOMMYHUKATHUBHBIX JHCTBUI, IPOSBISIOMIASACS B YMEHHUH SICHO H3JIOKUTH U
0(QOPMUTDH BBITIOJHEHHYIO pabOTy, MPEICTaBUTh €€ pe3ysbTaThl, ApryMEHTUPOBAHHO OTBETUTH Ha BOIIPOCHI.

BocrmurarensHbiit  moteHnman — ydebnoro  mpenmera  «Dusmka»y  peanmsyeTcs — uepes:
- TIpUBJCYCHHE BHHUMAHUS OOYYaAIOUIMXCSl K IIEHHOCTHOMY acHeKTy M3Y4aeMbIX Ha YpOKax sBIICHUI,
OpraHM3alMI0 UX pabOThl C MOJIYy4aeMON Ha YPOKe COIMAIbHO 3HAYUMOW MHpOpMalUeil, MHUIIMMPOBAaHUE €€
00CYX/IeHUsI, BBICKa3bIBaHUS OOYYAIOIIMMUCS CBOEr0 MHEHHs [0 €€ IOBOAY, BBIPAOOTKH CBOEro K HEi
OTHOLIEHUS;

- JIEMOHCTpalHri0 OO0Yy4YaroluMMcsl MPUMEPOB OTBETCTBEHHOI'O, TPa)KAAHCKOTO TIOBEJIEHUS, MPOSBICHUS
YEeIIOBEKOIIOOUS M JOOPOCEPICYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIMX TEKCTOB IS YTCHUS, 3a/1a4 JUIs
peIIeHns, TPOOIEMHBIX CUTYyaluil AJisl 0OCYKIEHHS B KJ1acce;

- NMPUMEHEHHE Ha YpOKaxX HHTEPAaKTUBHBIX (POpM paboOThl ¢ OOy4YaIOIIUMUCS: HHTEIUIEKTYaJbHBIX WID,
CTUMYJIUPYIOUTUX TMO3HABATEIIbHYI0 MOTHBALIMIO OOYYaIOIIUXCS; JUCKYCCUHM, KOTOPBIE JAIOT O0y4YarOIIMMCs
BO3MOKHOCTh HPUOOPECTH OMBIT BEACHHUS KOHCTPYKTHBHOTO JAMAjora; TpyHmoBOd paOOThl WM pabOTHI B
napax, KOTOpbl€ yuaT 00yJaronumxcsi KOMaHIHOW paboTe U B3aUMOJACHCTBUIO C IPYTUMHU 00YyUaIOIUMUCS;

- UHULMAPOBAHUE U MOJAJEP)KKY HCCIIENOBATENbCKON AESITEIbHOCTH OOYyYaroIIMXCsl B paMKax peanu3aluu
UMH UHAMBHUIYaJIbHBIX U IPYHIOBBIX MCCIEIOBATENBCKUX MPOEKTOB, YTO JACT 0OYyYaIOUIMMCS BO3MOXKHOCTb
MIPUOOPECTU HABBIK CAMOCTOSTENBHOIO PEIICHUS TEOPETUYECKOM NpoOJeMbl, HaBbIK T€HEPUPOBAHUS U
oopmieHnss cOOCTBEHHBIX HJEH, HABBIK YBAXKUTEIHHOIO OTHOLICHHMS K YyXXMM HJesM, 0GOPMIICHHBIM B

paboTax Apyrux ucciegoBaTesiell, HaBblK MIyOIMYHOIO BBICTYIIICHUS Mepe/l ayIUTOPUeH, apryMeHTUPOBAHUS
U OTCTaMBAaHUS CBOEU TOUKU 3PEHUS;

4yepe3 OpraHu3alyio U IPOBEICHUE Pa3IUYHbIX MEPOIPUATUN BO BHEYPOUHOE BPEMSL:

1 4yeTBEPTH 2 4yeTBepTb 3 yeTBepTb 4 yeTBEPTH
BcOLU LUKOAbHbIN | BcOLL [MpoeKTHas 3aga4va JJeHb KOCMOHaBTUKU
aTan MYHMLMNAJIbHbIN

YPOBEHb




TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne | HamMmeHOBaHMe pa3nesos KonnyecTBo 4Yacos DNEeKTPOHHbIe
n/ N TEM NporpamMmebl Bcer |KoHTp.pabo|MpakT (unposble)
n o Thl , obpa3oBaTesbHbIE
paboT pecypchbl
bl

Paspnen l.MepBoHa4YasibHble

XUMHU4YecCcKue noHATMUA

1.1 XnmMua — BaxkHad obnactb | 5 0 2 |bubnnoteka LUOK
eCTeCTBO3HaHUA n https://m.edsoo.ru/7f4183
NpPakKTU4YeCcKomn 7cC
NesATeNIbHOCTN YesloBeKa

1.2 BewectBa U XxmuMmn4yeckmne 15 1 0 |Bbubnnoteka LOK
peakumnm https://m.edsoo.ru/7f4183

7cC

NToro no paspeny 20

Paspen 2.BaxHenLwume npeacTtaBUTeNIn HEOpPraHU4eCKux BeLecTB

2.1 Bo3ayx. Kucnopog. 6 0 0 |bubnmoTteka LOK
MoHsaTne 06 okcmaax https://m.edsoo.ru/7f4183
7cC
2.2|Bopopon.lfoHaTtue o 8 0 1 |Bbubnnoteka LUOK
KMUCNOTax U consax https://m.edsoo0.ru/7f4183
7cC
2.3|Bona. PactBopsbl. [ToHATHE 5 1 1 |Bubnmnoteka LOK
06 ocHOBaHMAX https://m.edsoo.ru/7f4183
7c
2.4|/0OCHOBHbIE KJ1aCCbl 11 1 1 |bubnnorteka LUOK
HeopraHn4Yecknx https://m.edsoo.ru/7f4183
coenHEeHUN 7cC
NToro no paspeny 30

Paspnen 3.Mepunoaunyeckmm 3aKoH u Nepumoaunyeckas cucteMa XMMN4YeCKMUX
anemeHTOoB [1. . MeHpeneeBa. CTpoeHue atoMoB. XMMHUUYECKas CBA3b.
OKMCNUTEJSIbHO-BOCCTAHOBUTEJIbHbIE peaKuum

3.1{[Meprnoan4eckmnin 3aKoH u 7 0 0 |bubnmnoTteka LJOK
Mepuoanyeckasa cuctema https://m.edsoo0.ru/7f4183
XUMUNYECKUX 3/1eMeHTOoB [. 7cC
N. MeHpeneeBa. CTpoeHune
aToMa
3.2[XnuMmn4yeckas cBs3b. 8 1 0 |Bubnunoteka LOK
OKncnuTenbHo- https://m.edsoo0.ru/7f4183
BOCCTAHOBUTESIbHbIE 7cC
peakumnm
NToro no paspeny 15 bubnunoteka LLOK
https://m.edsoo.ru/7f4183
7cC
Pe3epBHOe BpemMs 3 0 0 |bubnmnoTteka LJOK
https://m.edsoo0.ru/7f4183
7cC
OBLLEEE KOJTIMYECTBO YACOB | 68 4 5




HanmMmeHoBaHMe pa3fenos

Konn4yecTtBO 4acosB

N TeM NporpamMmsl Bcer

0]

KoHTp.pabo|lMpakT
Thl :
paboT
bl

DNEeKTPOHHbIe
(undpposble)
obpa3oBaTesibHble

pecypchl

Mno NPOrPAMME

9 KJIACC

No HanmeHoBaHuMe pa3penoB n | Koam4ecTtso 4acos DNEeKTPOHHbIe

n/n TEM NporpamMmbl Bcer |KoHTp. [[paKT. (unpposebie)

o | paboT |paboT obpa3oBaTesbHble
bl |bl pecypchl

Paspen 1l.BewieCcTBO U XMMUYECKUE peaKLum

1.1 |NoBTopeHue n yrnybneHune 5 1 0 |bubnmoTteka LOK
3HaHWUN OCHOBHbIX pPa3aesios https://m.edsoo.ru/7f41
Kypca 8 kJsacca a636

1.2 |OCHOBHble 3aKOHOMEPHOCTU 4 0 0 |Bubnunoteka LLOK
XUMUYECKUX peakLuunmn https://m.edsoo.ru/7f41

a636

1.3 |DnekTponutmnyeckas 8 1 1 |Bubnmorteka LUOK
anccoumaunsa. Xmmmnyeckme https://m.edsoo.ru/7f41
peakuunn B pacTtBopax a636

NToro no pasneny 17

Paspen 2.HeMmeTannbsl n nx coeanHeHUs

2.1 |Obwas xapakTepucTuka 4 0 1 |bubnuoteka LUOK
XnMumnyeckux ssniemeHToB VIIA- https://m.edsoo.ru/7f41
rpynnel. FanoreHsbl a636

2.2 |0bwan xapakTepucTmka 6 0 0 |bubnmoTteka LOK
XNMUNYyecknx asieMeHToB VIA- https://m.edsoo.ru/7f41
rpynnel. Cepa n eé a636
coegnHeHuns

2.3 |06bwas xapakTepucTmka 7 0 1 |bubnunoteka LOK
XNMUNYeCckKux sniemeHTos VA- https://m.edsoo.ru/7f41
rpynnbl. A30T, hocop u nx a636
coegnHeHuns

2.4 |06Wwan xapakTepucTmka 8 1 2 |bubnnoteka LOK
XNMUNYyeckux sniemeHTos IVA- https://m.edsoo.ru/7f41
rpynnel. Yrnepoa n KpeEMHUN U a636
nX coeanHeHuns

NToro no paspeny 25

Paspen 3.MeTansnbl u X coeauHeHuUn




No HanmeHoBaHuMe pa3nenos n | Koam4ecTtso 4acos DNEeKTPOHHbIe
n/n TEM NporpamMmbl Bcer|KoHTp. lpakT. (uncpposble)
o | paboT |paboT obpa3oBaTesbHble
bl |bl pecypchbl

3.1 |O6bwme cBONCTBA METAJJIOB 4 0 0 |bubnmoteka LLOK
https://m.edsoo.ru/7f41
a636

3.2 |Ba)xHenwune MmeTasisibl U nX 16 1 2 |bubnuorteka LLOK

coefunHeHus https://m.edsoo.ru/7f41

a636

NToro no paspeny 20

Paszpen 4.XvuMusa m oKpy>xamouiasa cpepa

4.1 |BewecTBa n maTtepuanbl B 3 0 0 |Bubnunoteka LLOK

YXN3HWN YesioBEKa https://m.edsoo.ru/7f41

a636

NToro no paspeny 3

Pe3epBHOe BpeMs 3 0 0 |bubnmnoTteka LLOK
https://m.edsoo.ru/7f41
a636

OBLEE KOJMMYECTBO YACOB MO 68 4 7

NMPOIrPAMME

HOYPOYHOE IINIAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka KonunyecTts
n/n 0 Yacos
Bcero

1 MpeomeT xmMunn. Ponb XMMnn B XXU3HW 4YesioBeKa. Tena un 1
BellecTBa

2 NMoHATHMe o0 MeTodaxX MO3HAHUSA B XUMUN 1

3 MpakTnyeckasa pabota Ne 1 «lMpaBuna paboTbl B nabopaTopumn un 1
npuémbl obpaweHuns ¢ nabopaTopHbIM obopynoBaHuemM»

4 YucTble BewecTBa U cmecu. Crnocobbl pasgeneHns cMecem 1

5 MpakTnyeckas paboTta Ne 2 «PasgeneHne cmecen (Ha npumepe 1
O4YUCTKWN NOBAPEHHON CONN)»

6 ATOMbI N MOJIEKY bl 1

7 XMmyeckue snieMeHTbl. 3HaKN (CMMBOJIbI) XUMNYECKNX 1
3/1eMeHTOB

8 lMpocCTbie 1 C/I0XKHbIE BelecTBa 1

9 ATOMHO-MOJIEKYIAPHOE Yy4eHne 1

10 |3aKOH NOCTOSAHCTBa COCTaBa BelwecTB. XumMudeckasa opmyna. 1
BasileHTHOCTbL aTOMOB XMMNYECKUX 3/1IeMEHTOB

11 |OTHoCuTenbHaa aToMHasa Macca. OTHocuTeNbHas 1




No Tema ypoka Konn4yecTs
n/n 0 4acos
Bcero

MOJIeKynsgpHasa Macca

12 |MaccoBsas LoNa XMMUYEeCKOro 3sieMeHTa B coeiuHeHnN 1

13 |KonwnvectBo BewecTBa. Monb. MonsgpHasa Macca 1

14 | ®usmnyeckme n xmmMmnyeckme aBseHnda. XmMmnyeckasa peakums 1

15 |[Mpu3HaKnM 1 ycsoBmsa NpPOoTEKAHUSA XUMNYECKUX peaKkLunin 1

16 |3aKOH coxpaHeHUs MacCbl BELLEeCTB. XMMU4ecKmne ypaBsHeHns 1

17 |BblMncneHusa konmyecTsa, MacChbl BellecTBa MO ypaBHEHUAM 1
XUMUNYECKUX peakLunmn

18 |Knaccuukaumsa xmMmyecknx peakumm (coegmnHeHms, 1
pa3/1I0XKeHuns, 3amelleHns, obmeHa)

19 |M. B. JIoMOHOCOB — Yy4€HbIN-3HUMKAOoNeancT. ObobLieHne n 1
cucTtemMaTmsaunsa 3HaHun

20 |KoHTposibHas paboTa Nel no TeMe «BewecTBa n XuMmmnyeckmne 1
peakuunm»

21 |Bo3pyx — cMmecb rasos. CocTaB Bo3ayxa. Kncnopon — afieMeHT 1
n npocToe BewecTso. O30H

22 | Oun3nyveckme n xmMmmyeckme CBOMCTBa KuUcaopoaa (peakummn 1
OKNCieHns, ropeHune). NoHaTme ob okcmaax

23 |Cnocobbl nonyvyeHus kKucnopona B nabopatopumm um 1
MPOMbIWNEHHOCTW. NpuMeHeHne Kncaopona

24  [Tennosou 3hHeEKT XMMUYECKON peakuun, NOHATNE O 1
TEePMOXMMNYECKOM YPaBHEHWUW, IK30- N SHOOTEPMUMNYECKUNX
peakumnax

25 (Tonnameo (HeTb, Yrojsib M MeTaH). 3arpsisHeHue BO34yxa, 1
crnocobbl ero npenoTBpaLLEeHNs

26 |MpakTnyeckasa pabota Ne 3 no Teme «lMonyyeHmne n cobupaHmne 1
KuUcnoponaa, nsyyeHme ero CBONCTB»

27 Bopoopon — anemMeHT 1 NpocToe BewecTBo. HaxoxaoeHve B 1
npupoae

28 | ®un3nyveckme n xmMmmyeckme ceoncTBa Bogopoaa. NpnumeHeHne 1
BOOOpOLa

29 [[MoHATWe 0 KNcoTax n Cconsax 1

30 |Cnocobbl nonyvyeHns sogopona B nabopatopuu 1

31 |MpakTnyeckasa pabota Ne 4 no Teme «lonyyeHne n cobupaHmne 1
BOLOPOAA, N3y4YeHne ero CBONCTB»

32 |MongapHbin 06bEM ra3os. 3aKoH ABOraapo 1

33 |BbluucneHus ob6bE€ma, KosimyecTBa BeleCcTBa ra3a no ero 1
N3BECTHOMY KOJINYEeCTBY BellecTBa Ui 06bEMY

34 |BblymncneHns o6bEMOB ra3oB Mo YpaBHEHMIO peakLnm Ha OCHOBE 1
3aKOHa 06bEMHbIX OTHOLLUEHUI ra3oB

35 |®usnyeckme n xmMmmyeckmne CBONCTBa BOAbI 1

36 |CocTaB ocHoBaHui. MoHATHE 06 NHAMKaTOpPax 1

37 |Bogoa Kak pacTtBopuTesib. HacblWeHHble U HeHaCbIWEeHHbIe 1
pacTBOpbl. MaccoBasa A0/1A BellecTBa B pacTBope

38 [[MpakTuyeckas pabota Ne 5 no Teme «lpuroTosaeHmne 1

pacTBOPOB C onpeaesiéHHON MacCoOBOMN A0JIEN PAaCTBOPEHHOIO




No Tema ypoka Konn4yecTs
n/n 0 4acos
Bcero

BellecTBa»

39 |KoHTponbHaga paboTa Ne2 no Teme «Kucnopoa. Bogopon. Boga» 1

40 |Okcuabl: COCTaB, Klaccuukaumsa, HoMeHkKaTypa 1

41 [[lony4eHne n XmMmmnyeckmne CBOMCTBA KUCNOTHbIX, OCHOBHbIX U 1
aM(oTepHbIX OKCUO0B

42 |OcHOBaHWA: coCTas, KJaccuukaumsa, HOMeHkKaTypa 1

43 [[lonly4eHmne n XxmMmmnyeckme CBOMCTBa OCHOBaAHUN 1

44  |Kncnothbl: COCTaB, KJlacCcngukauma, HoMeHKNnaTypa 1

45 [[Mony4eHne n xmMmnyeckme CBOUCTBA KUCNOT 1

46 |Conu (cpegHmne): HOMeHKNaTypa, Cnocobbl NoNy4YeHus, 1
XMU4yeckmne CBOMCTBA

47 |MNpakTu4eckasa paboTta Ne 6. PelieHne sKcnepnMeHTa bHbIX 1
3apa4d no teme «OCHOBHbIe KJ1aCCbl HEOPraHNYeCcKnx
coegnHeHMm»

48 ([eHeTu4ecKas CBA3b MeXxAy KilacCaMn HeopraHn4Yecknx 1
coeguHeHnn

49 |O606bweHMe n cnctemaTusayns 3HaAHUN 1

50 |KoHTponbHaga paboTa Ne3 no Teme "OCHOBHbIE KJlacChbl 1
HeopraHn4Yecknx coegmHeHun"

51 |[lepBble NONbITKU KNacCUpUKaLum XMMnN4eCKnX 31IeMeHTOB. 1
MoHATWe o rpynnax CXo4HbIX 3/1IeMEeHTOB

52 |[Mepnogunyecknin 3akoH n NMepunoamnyeckasa cucteMa XMMNUYECKNX 1
sanemeHTOoB 1. . MeHpoeneesa

53 [Mepwnoasl, rpynnsl, noarpynnol 1

54 |CtpoeHue aTomMoB. CocTaB aTOMHbIX aaep. M3oTonbl 1

55 |CTpoeHune 3NeKTPOHHbIX 060/104eK aTOMOB 3/1EMEHTOB 1
Mepunoanyeckon cnctemol . N. MeHpeneesa

56 |[XapaKTepucTtmka XMMNU4eCKoro 3sieMeHTa MNo ero NoJIOXKEeHUIo B 1
Mepunoanyeckonm cucteme . . MeHpeneesa

57 |3HaveHwue lNepnoamnyeckoro 3akoHa A4 pPa3BUTUA HAYKU U 1
npakTukn. . N. MeHpeneeB — y4€HbIN, Negaror N rpa>kgaHumH

58 |9nekTpooTpuLaTesIbHOCTb aTOMOB XMMUNYECKUX 3JIEMEHTOB 1

59 |loHHasa xnMmnyeckas CBA3b 1

60 |KoBaneHTHas NonsapHasa xmMu4yeckas CBA3b 1

61 |KoBaJsieHTHasa HenosApHaa XMMn4yeckasa CBA3b 1

62 |CTeneHb OKUCNEHUA 1

63 |OKUCANTENbHO-BOCCTAaHOBUTESIbHbIE peaKLunmn 1

64 | OKucnamTenu n BOCCTaHOBUTENN 1

65 |KoHTponbHasg paboTa Ned no Teme «CTpoeHme aToMa. 1
XvMun4yeckasa CBA3b»

66 |Pe3epBHbIN ypok. ObobLiEeHNE N cncTeMaTU3aUnsa 3HaAHUN 1

67 |Pe3epBHbIn ypok. O600LEeHNe n cucTemMaTn3aumsa 3HaHUN 1

68 |Pe3epBHbIN YpoK. O60bLIEHNE N cMCTEMATU3AUNSA 3HAHUN 1

OBLLEEE KOJTIMYECTBO YACOB MO NMPOIrPAMME 68




9 KIIACC

Ne Tema ypoKa Konun4yecTts
n/n O 4Yacos
Bcero

1 Mepuoanyecknin 3akoH. Neprnognyeckas cncTtemMa XMMmNYeCKnx 1
sanemeHToB 1. 1. MeHpoeneeBa

2 3aKOHOMEPHOCTU B U3MEHEHUN CBONCTB XUMUYECKUX S/IEMEHTOB 1
rnepBbIX TPEX MepMnoaoB

3 Knaccnpmnkauma n HoMeHkNnaTypa HeopraHn4Yeckmnx BeulecTB 1

4 Buabl XMMNYECKOWN CBA3U U TUMbl KPUCTANIINYECKUX PELLETOK 1

5 KoHTposnibHasa paboTta Nel no Teme «lNoBTopeHne n yrnybneHmne 1
3HaHWN OCHOBHbIX pa3aesioB Kypca 8 Kiacca»

6 Knaccnunkaumsa XMuMn4eCKNxX peakumnm no pasanyHbiM 1
npu3HakKam

7 MoHATME 0 CKOPOCTU XMMMNYECKON peaKuun. NMoHaTne o 1
FOMOIMeHHbIX U reTeporeHHbIX peakunax

8 MoHATMe 0 XMMMYecKoM paBHoBecun. PakTopbl, BANdOLWME Ha 1
CKOPOCTb XMMNYECKON peaKunn 1N NoJIoXKEeHNEe XMMNYEeCKOro
paBHOBeCUs

9 OKUnCINTENbHO-BOCCTAHOBUTEJIbHbIE peaKunm 1

10 ([Teopwus anekTponuTuyeckom amccoumaymn. CnnbHole n cnabole 1
3JIeKTPOJINTbI

11 [MloHHble ypaBHeHUA peaKkLunin 1

12 [ XnMun4yeckme CBOMCTBA KUCOT U OCHOBAHU B CBETE 1
npencrtaBneHnn ob 3NeKTPONNTUHECKON Auccoumanmn

13 [XmMun4eckmne CBOWCTBa COJIEN B CBETE npeacTtaBneHnin ob 1
3/IEKTPOJSINTNHECKON Anccoumaunm

14 [MoHATWe 0 rmaposnse conen 1

15 |0O606weHne n cucTtemaTnsaumsa 3HaHUN 1

16 [MpakTnyeckasa pabota Ne 1. «PelieHne sKCnepuMeHTalbHbIX 1
3ajay»

17 |KoHTposibHasa paboTa Ne2 Mo TeMe «3NeKTpoanTrndeckas 1
anccounaumnsa. XmumMmmyeckme peakumm B pacTBopax»

18 |Obuwan xapakTepUCTUKa rasioreHoB. XnuMmyeckmne CBOMCTBa Ha 1
npuMmepe xsaopa

19 |Xnoposopgopon. ConsgiHasa KUC0Ta, XMMNYECKNe CBONCTBA, 1
rnosily4yeHune, rnpuMeHeHue

20 |[MpakTu4deckasa pabota Ne 2 no Teme «llony4yeHne ConsaHomn 1
KUCJI0ThbI, U3y4YeHne eé CBOUCTB»

21 [Bbl4MCNeHUA No ypaBHEHUAM XUMUNYECKUX peakLumin, ecsim ogunH 1
N3 peareHToB faH B n3bbiTke

22 |Obuias xapakTepucTtuka anemeHToB VIA-rpynnbi 1

23 |AnnoTponHble mogndukaunum cepbol. HaxoxxaeHue cepbl u eé 1
coeiHeHUN B npupoae. XMMn4yeckme CBONCTBa Cepb

24 |CepoBoaopod, CTpoeHue, Pusnyeckme n xmmMmmiyeckme CBOMCTBa 1

25 |Okcnpbl cepbl. CepHasa KUC0Ta, Pusandeckme n xmMmmyeckue 1

CBOMNCTBA, NPUMEHEHNne




No Tema ypoka KonnyecTts
n/m 0 4Yacos
Bcero

26 | XuMmnyeckue peakuuu, nexauime B OCHoOBE NPOMbILLJIEHHOI 0 1
cnocoba nony4yeHns CEPHOM KUCNOTbl. XMMNYECKOE 3arpsa3HeHune
OKpy>KatoLen cpefbl CoOeJUHEHUAMIN Cepbl

27 |Bbl4McCneHne MacCoBOM [0JIM BbiXOOa NPOAYKTa peakumun 1

28 |O6bwaga xapakTepuctmnka sanemeHToB VA-rpynnol. A30T, 1
pacnpocTpaHeHne B npupoae, pusnyeckme n xsmummn4eckmne
CBOWCTBA

29 |AMMUMak, ero pusnveckme n XxmMmm4yeckme CBONCTBA, Nosiy4eHue n 1
npuMeHeHune

30 [MpakTunyeckas paboTta Ne 3 no Teme «llonyyeHne aMmmMmnaka, 1
n3y4yeHne ero CBONCTB»

31 |A30THasa KMUCNOTa, eé nsnveckme n Xxmmmyeckme CBOMCTBa 1

32 |Micnonb30oBaHME HUTPATOB N COJIEN aMMOHUS B KadyecTBe 1
MUHepasbHbIX yOobpeHun. Xmmmnyeckoe 3arpsisHeHue
OKpy>KatloLen cpefibl CoegnHEeHNAMIN a3oTa

33 |®ocop. Okecua pocdopa (V) n pocthopHasa KMCnoTa, 1
dur3nyeckme n XxmMmn4yeckmne CBOMCTBA, NosyyeHmne

34 |Wcnonb3oBaHMe hoCchaToB B Ka4yeCTBE MUHEPaAJIbHbIX 1
ynobpeHunin. 3arpasHeHne npupoaHom cpenbl gochatamum

35 |Yrnepog, pacnpocTpaHeHue B npupone, pusnyeckme um 1
XMMU4eckne CBOMCTBA

36 |Okcupbl yrnepoga, ux usnveckme n xmmmyeckme CBOUCTBA. 1
JKonorn4yeckme npobnemsol, cBA3aHHbIE C OKCUMAOM yraepoga (V)

37 |YronbHas KUCNOTa 1 eé conn 1

38 |MpakTuyeckasa pabota Ne 4 no Teme "lMonyyeHne yrnekncnoro 1
rasa. KayectBeHHas peakumns Ha kapboHaT-noH"

39 |[[NepBOoHa4YanbHble NOHATUSA 06 OpraHNYeCcKnX BelecTBax Kak o 1
coegnHeHuax yrnepona

40 |KpeMHUn n ero coegnHeHuns 1

41 |MNpakTu4deckas pabota Ne 5. PelieHne akcnepuMeHTalbHbIX 1
3a4a4 nNo TemMe «Ba)kHenwme HeMmeTas slbl U NX COeaUHEHUNSA»

42 |KoHTponbHasa paboTa Ne3 no TeMe «Ba)kHenwne HeMmeTanbl U 1
NX CoegUHEHNA»

43 |O6bwasa xapakKTepucTnka XmMuMN4eCKnux 3J1IEMEHTOB — MeETaJ1J10B. 1
MeTannunyeckas CBA3b U MeTaJl/ZIMYeckas KpucTtanamyeckas
pewéTKka. Pnsndeckne CBOUCTBa MeTaJIJI0B

44 | XMn4yeckme CBONCTBa METasIIOB. DNIEKTPOXUMUYECKNI PAL, 1
Hanps>XeHNn MeTas1J1oB

45 |06wme cnocobbl nonyyeHma metannoB. Cnnasbl. BelyncieHns no 1
YPaBHEHUAM XUMNYECKUX peaKkLnin, ecav OANH U3 peareHToB
cooepXXuT npuMmecu

46 |[loHATME O KOPPO3MKN MeTaslJIoB 1

47 |lLleno4Hble meTansbl 1

48 |OKCUAabl U TNOPOKCUAObI HATPUSA U Kanus 1

49 |llleno4yHo3eMesibHble MeTaslJlbl - KaJlbLLIMA N MAarHuUmn 1

50 |BaxHenwune coegnHeHns Kanbuns 1




No Tema ypoka KonnyecTts

n/m 0 4acos
Bcero

51 |O6o6buweHne n cnctemaTrsayns 3HaHUN 1

52 [ DKECTKOCTb BOAbI U CNOCOObLI €€ yCTpaHeHUs 1

53 [MpakTuydeckas pabota Ne 6 Mo Teme "XKECTKOCTb BOAbI U 1

MeToAbl eé ycTpaHeHns"

54 |AntoMnHMI

55 |AMgoTepHble CBOMCTBA OKCUAa N rngpokcmaa

56 [Keneso

57 |Okcupgbl, rmgpokcuabl n conn xenesa (ll) n xenesa (ll)

58 |0606uwieHne n cuctemMaTnsaynsa 3HaHUN

59 |MpakTuyeckasa paboTta Ne 7. PeweHne sKCcnepmMeHTa bHbIX
3a4a4 nNo TemMe «Ba)kHenwme meTtanibl 1 X COegUHEHNA»
60 [Bbl4MCNEHUA NO YPaBHEHUAM XUMUNYECKUX peakLumnin, ecanm ogunH 1
N3 peareHToB AaH B N3bbITKE NN COAEPXUT NPUMECH.
BbluncsieHna MaccoBon L0 BbIXOOa NPOAYKTa peakumm

61 |O6o6bweHne n cnctemaTrsayms 3HaAHUN 1
62 |KoHTponbHada paboTa Ned no Teme «Ba)kHenwne metannbl N nx 1
coeiHEeHNA»
63 |BewecTBa n MmaTepuaibl B NOBCEOHEBHOM XXU3HN YesI0BEKA 1
64 | Xnmmyeckoe 3arpa3HeHne oKpy»xaruien cpenbl 1
65 [Posb XMUKM B peLlieHnmn s3Konorn4yeckmux npobnem 1
66 |Pe3epBHbIN ypoK. ObobLeHne n cncTtemMaTmlauma 3HaHUN 1
67 |Pe3epBHbIN ypok. Ob6obuieHne n cuctemaTusayns 3HaHUN 1
68 |Pe3epBHbIN ypokK. ObobLEeHNEe N cncTtemMaTm3lauma 3HaHUN 1
OBLEE KOJTIMYECTBO YACOB MO NMPOrPAMME 68

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

» Xumus, 7 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKInOHEpHOE 0OIIIECTBO
«M3parenbcTBO «IIpocBenienre»
* Xumus, 8 kiacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKIMOHEpHOE 0OIIECTBO

«M3parenbcTBO «IIpocBenienre»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



