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PaGouast mporpamma mo ydeOHOMY mpeaMeTy «XHMHUH» pa3paboTaHa B COOTBETCTBHH C
TpeboBaHusaMH DenepanbHOr0 TroCylapCTBEHHOIO 00pa30BaTENBHOIO CTAaHAapTa OCHOBHOTO
o01ero o0pazoBaHHUs.

Pabouas nporpamma Kypca «XuMUH» pa3paboTaHa Ha OCHOBE MPUMEPHOM paboueil mporpamMmbl
no xumun H.H. T'apa, 8-9 kimacc m mporpamMmbl €CTECTBEHHOW HAIIPaBICHHOCTH 110 XHMHH C
ucrnonb3oBaHueM  obopyaoBanuss ~ «Toukm  Pocra», asrop II. U.  becnanos
M.B. opodees.

B pamkax peanuzanuu QenepaibHOr0 IoCyJapCTBEHHOIO 00pa3oBaTeNbHOTO CTaHIapTa
OCHOBHOT0 00111er0 00pa30oBaHMs U3yueHUE YUYEOHOTo IpeaMeTa « XuMUs

Kuaaccnl Koan4yecTBO 4acoB B Heae 10 KoanuecTBO 4acoB B roj
8 Kacc 2 68
9 kiacc 2 68

Conep:xanue yyeOHOro npeamera « Xumusa» 8 kiacc.
Pa3nea 1. OcHOBHBIC NOHATHS XMMHH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NPeACTABJICHHIN)
[Ipenmer xumuu. Xumus Kak 4YacThb €CTECTBO3HAaHMA. BemectBa m ux cBoicTBa. YUucrthbie
BelleCTBA M CMecH. MeTolbl TMO3HAaHUS B XHUMHUU: HAONMIOJEHHWE, SKCIepuMeHT. [Ipuembl
0e3omacHO paboTHI ¢ 000pya0BaHMEM U BemecTBaMu. CTpoeHHe TIIIaMEeHH.
Uucteie BemectBa U cMecd. CrmocoObl OYHMCTKH BEIIECTB: OTCTaWBaHWeE, (QUILTPOBaHUE,
BBITIAPUBAHUE, KPUCTALIH3ANMSA, JIUCTWLIANNSA. DU3MYecKHe ¢ XUMHUYECKHUE SBICHUS.
Xumnueckue peakiuuu. [Ipru3Haku XMMUYECKUX peaklUuid U yCIIOBUS BOSHUKHOBEHMSI U T€UEHUS
XUMHUYECKUX PEAKIIUi.

ATOMBI, MOJIEKYJIBI U HOHBI. BellecTBa MOJIEKYJISPHOTO M HEMOJIEKYJSPHOTO CTPOCHHUS.
Kpucrannmmaeckue u amopdusie BemecTBa. Kpucrammueckne penieTkd: MOHHAs, aTOMHas M
MonekyisipHad. I[IpocTeie M CIOXHBIE BelIecTBa. XUMHUYECKUN dJeMEeHT. Metamisl u
HEeMeTaulbl. ATOMHAas eAuHUIAa Macchl. OTHOCUTENbHAS aTOMHAasA Macca. SI3bIK XUMHUH. 3HAKU
XUMHUYECKUX DJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. XUMHUYECKHE (HOPMYIIHI.
OtHocuTenbHAasE MOJIEKYJIsipHasE Macca. KaduecTBEHHbIA M KOJMYECTBEHHBIM COCTaB BEIIECTBA.
Breruncnenus mo xumuueckuM ¢opmyinaMm. MaccoBas 107 XUMUYECKOTO JIEMEHTa B CIOXKHOM
BEILIECTBE.

BaneHTHOCTh XMMHUYECKUX 3JIeMeHTOB. OImpenereHne BaJCHTHOCTH AJIEMEHTOB MO (opmMyiam
OuHapHbIX coequHeHud. CocTaBieHHE XUMHUYECKHX (OpMys OWHAPHBIX COCAUHEHUN TIO
BAJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE YY€HHE. 3aKOH COXPAHEHHsI Macchl BelecTB. KU3Hb U IESITEIBbHOCTh
M.B. JlomoHOCOBa. XUMHUYECKHE YpaBHEHUA. TUIIBI XUMUUECKUX PEAKLIUM.

Kucnopon. Haxoxnenne B mnpupoxae. Ilomydyenwe kuciopoma B jgabopaTopud |
MPOMBILIUIEHHOCTH. DPU3MYecKHe U XMMHYECKHEe CBOicTBa Kuciopoaa. ['openue. OKcupbl.
[Ipumenenne kucnopona. Kpyroopor kucinopoaa B npupone. O30H, aJslIOTponusl KMCIOPOJA.
Boznyx u ero coctas. 3ammra atMocepHOro BO3ayXa OT 3arpsi3HEHUH.

Bogopon. Haxoxnenue B npupose. [lomyuenue Bogopoaa B 1a60paTopuu U IPOMBIIUIEHHOCTH.
dusnyeckue M XHUMHYECKHE CBOMCTBa BOAOpoAa. Bomopox — BoOcCCTaHOBUTENb. Mepbl
6e3omacHocTH IpH padbote ¢ BogopoaoM. [Ipumenenue Bogopoa.

Bopma. Meronel onpeneneHuss coctaBa BOJAbl — aHAIM3 U CUHTE3. PU3HMUYECKUE CBOMCTBA BOBI.
Boma B mpupone u cmocoObl ee OYHMCTKH. Adlpanusi BOJAbl. XUMHUYECKHE CBOWCTBA BOJIBI.
[Ipumenenue Boawl. Boga — pactBoputens. PacTBopumocTs BelecTB B Boge. MaccoBast 10
PacTBOPEHHOTO BEIIECTBA.

KonunuectBennsie oTHomeHus: B xumun. KonnuectBo BemectBa. Moiib. MosnsipHast Mmacca. 3aKoH
ABoraapo. Monsipasiii 06beM Ta30B. OTHOCHTETbHAS TIOTHOCTH Ta30B. OOBEMHBIE OTHOIICHHS
ra3oB IIPU XUMHUYECKUX PEAKIIUIX.




Baxneiiimme kimacchl HEOpPraHWYEeCKHMX coeAuHeHUH. OKCHUIBL: COCTaB, KIacCH(UKAIUS.
OcHOBHbIE M KHCIOTHbIE OKcHIbl. Homenknarypa oxcuaoB. Du3nyeckne M XUMHUYECKHE
CBOMCTBA, IIOJIy4YEHUE U IIPUMEHEHUE OKCUJIOB.
I'unpokeunel. Knaccudukanus ruapokcuioB. OcHoBanus. Coctas. lllenoun u HepacTBOpuUMBIE
ocHoBaHus. Homenkiarypa. ®Pusznueckue M XUMHUUYECKHME CBOWCTBA OCHOBaHMU. Peakums
HelTpanuzanuu. [lonydenue u npuMeHeHne oCHOBaHUI. AM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Kucnoter. CocraB. Kiaccudpukanusa. Homenknatypa. @usnyeckue U XMMHYECKHE CBOWCTBA
KHUCJIOT. BBITECHUTENBHBIN PSJl METAJLIOB.
Comnu. Cocras. Knaccugukanus. Homenknarypa. @usnueckue cBoicTBa cojeil. PacTtBopumMocTsb
coseil B Bojie. XuMHueckue cBoiicta coneid. CriocoOs! nmosryuenus cosneil. [Ipumenenue conei.
['eneTnueckas cBs3b MEXKy OCHOBHBIMU KJIaCCaMHU HEOPTaHUUYECKUX COEAUHEHHUIA.
JemoncTpanuu. O3HakoMJIeHHE € OOpa3laMH MPOCTBIX M CJHOXHBIX BemecTB. CrocoObl
OYKCTKH BEIIECTB: KpHUCTaJUIU3aLIHs, JUCTUIIISALINS, Xpomarorpadusi. OnbITHI,
MTOATBEPIKIAOIINE 3aKOH COXPAHEHUSI MaCChl BELIECTB.
[Tonmyuyenue u cobupanue KUCI0poa METOJIOM BBITECHEHHUs BO3AyXa U Bojbl. OrpeiesnieHue
cocraBa Bo3nyxa. Kowiekyus nepmu, KamenHozo yeis u npoOyKmos ux nepepadomxu.
[Tonyuyenue Bogopoaa B annapate Kuma, nmpoBepka BoJopoaa Ha YUCTOTY, TOPEHUE BOAOPOA,
coOupaHue BOA0OPOa METO/IOM BBITECHEHUS BO3AyXa U BOJBI.

Amnanu3 Bosbl. CHHTE3 BOJIBI.

3HaKOMCTBO ¢ 0Opa3liaMHi OKCHJIOB, KHCIIOT, OCHOBaHUM U conei. Helrpanuzanus ménoun

KHCJIOTOM B MPUCYTCTBUU UHIUKATOPA.
JlabopaTopHble onbIThI. PaccMOTpeHne BEIIeCTB ¢ pa3IuIHBIMU (PU3HUYECKIMU CBOHCTBAMH.
Pasznenenne cMmecu ¢ momotisto MarauTa. [lpuMepsl GU3HUECKUX M XUMUYECKUX SBICHUM.
Peaknuu, miumrocTpupyroniye OCHOBHBIE IPU3HAKKM XapaKTepHBIX peakunu. Pasnoxkenne
ocHoBHOTO KapOoHaTa meau (II). Peakiust 3amenieHus Mein KeIe30M.
O3HakoMmIIeHHe ¢ o0pa3amMu OKCHUJIOB.
Bzaumoneiicteue Bogopoaa ¢ okcuaom menu (11).
OnBITHI, TOATBEPKIAAIOIINE XUMUYECKHUE CBOMCTBA KUCIIOT, OCHOBAHMM.
IIpakT4yeckune padoTsl

. [IpaBuia TexHUKH 0€30MaCHOCTH MpU paboTe B XMMHUECKOM KabuHeTe. O3HaKOMJIEHHE C
1a00paTOPHBIM 000PYTOBAaHUEM.

. Ounctka 3arpsa3HEHHON MOBaAPEHHOMN COJIH.

. ITosydyeHue u cBOWCTBA KUCIOPOJA

. [Tonydyenue BoIOpOIa U U3yYEHUE €TO CBOMCTB.

. [IpuroroBieHue pacTBOPOB COJIEH € ONPEIEIEHHON MAaCCOBOU J10JIEH paCTBOPEHHOTO
BEILIECTBA.

. Pemenne skcriepuMeHTaIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChI HEOPTaHUUYECKUX
COCTUHEHUIY.

Pacuernble 3agaun:

Brruucnenre oTHOCUTENHHOM MOJIEKYIISIPHONM MacChl BelecTBa 1o ¢popmysie. Beranciaenue

MacCOBOM JOJH JIEMEHTA B XUMHUECKOM COCTUHEHUH. Y CTAHOBJICHHE MPOCTETel popmyIs

BEIIECTBA [0 MACCOBBIM JOJISIM 3JIEMEHTOB.

Haxoxnenne maccoBoi 1011 paCTBOPEHHOTO BELIECTBA B pACTBOPE. BhIunciaeHne Macchl

PacTBOPEHHOTO BEIIECTBA U BOJIBI JJIsl IPUTOTOBIICHHUS PACTBOPA ONPEACIEHHON KOHIICHTPAIUH.

OOBEMHBIE OTHOIICHHSI Ta30B MTPH XUMHUUECKHUX PEAKIIHSIX.

Brruucnenns mo XuMUYECKUM YPaBHEHUSIM MacChl, 00bEMa U KOJTUYECTBA BEIIECTBA OJHOTO M3

MPOIYKTOB PEAKIIUH 110 MACCEe UCXOTHOTO BEIIECTBA, 00BEMY WIIM KOJTHUYECTBY BEIIIECTBA,

COZIEpPIKAIIIETO ONPEACIEHHYIO JI0TI0 PUMECEH.

Pa3nean 2. [lepynoanyeckuii 3aK0H M ePHOAMYECKASI CHCTEMAa XMMU4YecKHX JjiemenToB JI.U.
MenpneneeBa. CTpoeHue aTroma.

[lepBbie MOMBITKM KiIacCU(DUKAIMKM XUMHUYECKUX JIIeMEHTOB. [lOHsATHE O Tpymmax CXOIHBIX

3JeMEHTOB. ECTeCTBEHHBIE CEMENCTBA IIETOYHBIX METAUIOB U TAJIOTEHOB. biaropoaHeie rasbl.



[Tepuonnueckuit 3akon .M.Menneneea. [lepuoanueckas cucteMa Kak €CTECTBEHHO — HAy4YHOE
KJIacCU(pUKaus XUMHUYECKUX dJIeMeHTOB. TabnuuHas (opma mpeacraBieHUs KiaccupuKanuu
XUMHUYECKUX deMeHTOB. Crtpykrypa Tabmuiel «llepuomudeckass cucTteMa XUMHUYECKUX
anementoB J[.M. MenneneeBa» (kopotkas ¢gopma): A- u b- rpynmsl, nepuoasl. Ousndeckuii
CMBICT MIOPSIIKOBOTO DJIEMEHTa, HOMEpa MepHoa, HoMepa TP (sl SJIEMEHTOB A-TpyIIII).
CrpoeHue artoma: SApO W dJIEKTpoHHas o06ojouka. CocTaB aTOMHBIX sJEp: MPOTOHBI M
HeUTpoHbl. M30TOMBI. 3apsii aTOMHOTO Si[pa, MAaCCOBOE YHMCIIO, OTHOCUTEIbHASI aTOMHasi Macca.
CoBpeMeHHas pOpMYyITHPOBKA MOHATHUS «XUMUYCCKUAN IJIEMEHTY.

DneKTpoHHas 000J0YKa aToMa: MOHITHE 00 PHEPTeTUYECKOM YPOBHE (IJIEKTPOHHOM CIIOE), €TO
€MKOCTH. 3amoJIHEHUE JIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB MEPBOTO — TPETHETO TIEPUOJIOB.
CoBpemenHas popMyIHpOBKa MEPUOANUECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akoHa. Hayunele noctmxenus .M. MenneneeBa: ucrpaBieHue
OTHOCUTEJIBHBIX AaTOMHBIX MaccC, MpPEACKa3aHUe CYIIECTBOBAHUS HEOTKPBITBIX 3JIEMEHTOB,
MEPECTAHOBKA XUMHUYECKUX DJIEMEHTOB B MEPHOAUYECKON cucTeme. JKU3Hb M JeATEIbHOCTh
JI.1. Menpeneena.

JdemoncTpanuu:

dusnueckre CBOWCTBA WICJIOYHBIX METANIOB. B3aumoneicTBUEe OKCHUIOB HATpUs, MarHwus,
dbocdopa, cepbl ¢ BOJOH, MCCIEAOBAHUE CBOWCTB TOJYYECHHBIX MPOMYKTOB. B3ammoseiicTBue
HaTpus U Kaiusg ¢ BOAou. PU3MYECKUE CBOMCTBA TrajOreHOB. B3anMmoneicTBHE altfOMUHHUS C
XJIOpOM, OPOMOM U HO/I0M.

Pazgea 3. Crpoenue BeniecTBa.
DNEKTPOOTPULIATENBHOCTh XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE BUABl XMMHUYECKON CBS3H:
KOBAJICHTHAs HCEIOJISIpHAsd, KOBAJICHTHAA IOJIApHAsA, MOHHAas. BaneHTHOCTE 2JIEMEHTOB B CBETE
NeKTpoHHON Teopuu. CreneHp okucieHus. l[lpaBuna onpeneneHus CTENEHEW OKUCIECHUS
AJIEMEHTOB.
JdeMoHcTpanum:
ConocraBieHne (1)I/ISI/IKO-XI/IMI/I‘—IGCKI/IX CBOMWCTB CO€I[I/IH€HI/II>1 C KOBQAJICHTHBIMU W HWOHHBIMHU
CBSI3SIMM.

9 kJ1acc.

Pa3nes 1. MHorooGpasne XuMH4ecKHX peaKkuMii.
Knaccupukamuss XUMHUYECKMX peakIMid: peakluu COCAMHEHUS, DPAa3JIOKEHHs, 3aMelIeHHMS,
oOMeHa. OKHCIHUTENbHO-BOCCTAHOBUTENbHbIE  peakiuuu. OKHUCIUTENb, BOCCTAHOBUTEINb,
IIPOLIECCHl  OKUCIIEHHA U BOCCTaHOBJIEHMs. (COCTaBI€HHE YPAaBHEHUH OKHUCIIHUTENBHO -
BOCCTAHOBHUTEJIBHBIX PEAKIUI C MOMOIIBI0 METO/1a JIEKTPOHHOTO OajaHca.
TernoBbie 3G heKThl XMMUYECKUX peakiuil. DK30TepMUYECKHE U DHIOTEPMUYECKHE PEaKIIUH.
Tepmoxnmuueckue ypaBHeHHs. PacueTsl 0 TEpPMOXMMHYECKUM YPaBHEHUSIM.
CkopocTb XMMHUECKUX peakuuil. DaKkTopsl, BIMSIOMIAE HA CKOPOCTh XUMUYECKTX PEAKIIHMM.
[lepBoHavabHOE MIPEACTABIEHHUE O KaTAJIN3E.

Ob6patumeie peakuuu. [ToHsTHE O XMMUYECKOM paBHOBECHH.

XHWMHYECKUE PEAKIMH B BOJHBIX PACTBOpAX. DJEKTPOJIUTHI U HEAIEKTPOIUTHL. MOHBIL
Karnons! n annoHsl. ['uapaTHas Teopus pacTBOPOB. DIEKTPOIUTHYECKAS JUCCOLMALMS KHACIOT,
ocHOBaHMi ® coneil. Cmabbie W cuibHBIE 3JeKTponuThl. Crenenp auccormaiuu. CTerneHb
auccouyanuy. Peakimy MOHHOTO OOMeHa. YCIOBUS TE€UECHHUS peakUuil MOHHOro oOMeHa /0
KOHIIAa. XUMHWYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COEIMHEHHI B CBETE
npeACcTaBiIeHU 00 ANEKTPOIUTUYECKON AUCCOLMAMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuid. [ToHsITHE O THAPOIN3E COJIEH.

JdeMoHcTpanum:

[Ipumepsl 5K30- U SHAOTEPMHUYECKUX PEAKIIAMN.

B3auMozeiicTBre IMHKA C COJISHOM U YKCYCHOM KUCIIOTOW. B3anMoaencTere rpanyIupoBaHHOTO
IIMHKA ¥ IIMHKOBOU MBUIM C COJISHON KHUCIOTOH.



B3aumoneiictBue okcuna meau (II) ¢ cepHoil KMCIOTOM pa3HOW KOHIEHTpALMU MPHU pa3HBIX
TEMIIEPATYPaX.

I'openue yris B KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTE.

I'openue cepsl B pacIlIaBICHHON CEIUTPE.

HcnbiTanue pacTBOPOB BEILECTB HA JJIEKTPUYECKYIO TPOBOJIUMOCTD.

JIBKEHVE NOHOB B HJIEKTPUYECKOM I10JI€.

IIpakTyeckue padoThbI:

N3yueHne BIUsSHAS yCIOBUI NPOBEICHNS XUMUYECKON PEAKIINN HA €€ CKOPOCTb.

Pemenne skcnepuMeHTaNbHBIX 3a1a4 Mo Teme «CBOMCTBA KHCIOT, COJEM M OCHOBAaHMH Kak
JJIEKTPOJINTOBY

JlabopaTopHbIe ONBITHI:

Peakiun oOMeHa Mex 1y pacTBOPaMU 3JIEKTPOJINTOB

Pacuyernble 3a1a4u: BeIyucieHys 10 TEPMOXUMHUUECKUM YPABHEHUAM PEAKLUN.

Pa3pnen 2. MHorooOpa3ue BeunecTs.

Hemeramnsl. ['amorensl. IlooxkeHne B NEPUOIWYECKONM CHCTEME XUMHUYECKHX
JJIEMEHTOB, CTpoeHHe HuxX atomoB. Haxoxnenue B mnpupone. PU3HUECKHE U XUMUYECKHUE
CBOMCTBA rajoreHoB. [lonydenne n npuMeHeHne raioreHoB. Xjop. Ou3nyeckue 1 XUMUYECKUE
ceorictBa xiyopa. lIpumenenue xmnopa. Xmoposomopoxa. Pusnueckue cporcrsa. llonydenue.
Consnuas kuciora u e€ conu. KauecTBeHHass peakuuss Ha XJIOPUA-HOHBI. Pacno3HaBaHue
XJIOPUI0B, OPOMHJIOB, HOJTU/IOB.

Kucnopon u cepa. [lonoxenue xkucnopona u cepol B [ICXD, crpoenne ux aromos. Cepa.
Annotrponust cepel. Dusmyeckne u XUMHUECKHE CBOMcTBAa. HaxoxzaeHue B mpupoje.
[Ipumenenue cepsl. CepoBomopon. CepoBojopoaHas KUCIOTa M €€ conu. KadecTBeHHas
peakiust Ha cynbhua-uoHel. Oxcun cepel (IV). ®usnyeckue W XUMHYECKHE CBOWCTBA.
[Ipumenenue. CepHucrtas KucioTa u ee coyu. KauectBeHHast peakuys Ha cylb(ur-uonsl. Okcua
cepel (VI). CepHas kucioTa. XMMHUECKHME CBOWCTBA pa30aBIeHHOW M KOHILIEHTPUPOBAHHOM
cepHoil kucnotel. KauecTBeHHast peakuys Ha cyib(ar-uoHbl. XUMHUECKHUE PEaKIiy, JIeXkKalllre B
OCHOBE IOJYYEHHUS CEPHOM KUCIIOTHI B IPOMBILIIIEHHOCTU. [I[pMEHEHNE CEPHON KUCIIOTHI.

Azotr u docdop. Ilomoxkenme azora u ¢ocdopa B I[ICXD, crpoeHme ux aTtomoB. A3OT,
¢buznyecKue U XUMUYECKUE CBOWCTBA, TIOMyUeHHe U IpuMeHeHne. KpyroBopot a3orta B mpupo/e.
AMMuak: Quznyeckne M XMMHYECKHE CBOWCTBA, MOJydeHHWe W mpuMmeHeHwne. Conmu aMMOHMS.
A30THast KUCJIOTa M ee CBOMCTBAa. OKUCIUTENbHBIE CBOMCTBAa a30THOM KHUCIOTHL. [lomyueHue
a30THOM KHUCIIOTHI B Jaboparopuu. XUMHUYECKHE pEaKLUH, JEKAIIUe B OCHOBE IOIYYECHHUS
a30THOM KHUCIOTHI B NPOMBIIUIEHHOCTH. [lpumeneHue a3otHoM kucinotel. Conu a30THOU
KHUCJIOTHI U UX IPUMEHEHHE. A30THBIE YI00pEHUSI.

®ochop. Amnorponus ¢docdopa. dusmueckre M XUMUYecKue cBoiicTBa docdopa. Oxcua
dbocdopa (V). Oprodochopnas kucnota u ee conu. PochopHbie ya0OpeHHUS.

VYranepon n xpemuuil. Ilonoxxenue yrimepoga m kpemuust B IICXD, cTpoeHue MX aToOMOB.
Yrnepoa. Anmnotponus yraepoja. Ou3ndeckue u XUMUYECKHE CBOMCTBA yriepoaa. AacopOrusi.
VYrapHblii Ta3, CBOWCTBA M (PU3MOIOTHYECKOE MCHCTBHE HA OPraHuW3M. YTIEKHUCTBIA Tas3.
VYronbHast kuciota u ee coinu. KayecTBeHHble peakiuu Ha KapOoHaT-uOHBL. KpyroBopoT
yriaepoaa B nmpupone. OpraHndeckue COeIMHEHUs yIiepoia.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kuciora u ee conu. Cmexno. Llemenm.

Meramnbl. [lonoxenue wmeramioB B [ICXD JI.M.MenneneeBa, CTpOCHHE HX aTOMOB.
Mertamnmnyeckass CBsI3b. DU3MYECKHE CBOMCTBA METAIOB. PAl aKTMBHOCTH METAJIJIOB.
Xumuyeckue cBoicTBa MeTaiioB. OOmme crnocoObl momydeHus: MetamioB. CIiaBbl METaJUIOB.
[lenounbie MeTasuibl. [lonoxkeHne MIEIOYHBIX METAJUIOB B NEPUOJNYECKON CHCTEME, CTPOCHHE
ux aromoB. Haxoxnenune B mnpupone. MarHuii M KaiblUuid, UX BaXXHEHIIUME COCIUHEHUS.
XKecTkocTb BOJBI U CIOCOOBI €€ yCTPaHEHHUS.



Amomunuii. [lonoxeHue anrOMUHMS B TEPUOJUYECKONW CHUCTEME, CTPOEHHME €ro aToMa.
Haxoxnenue B mpupone. @usnyeckue M XMMHUYECKHE CBOMCTBA almtOMUHHS. AMQOTEpHOCTDH
OKCHJIa U TUIPOKCHJA ATFOMUHHS.
Keneso. [Tonoxenune xene3a B MEPUOAYECKON CUCTEME, CTpOEHUE €ro aroMa. HaxoxaeHue B
npupone. duznueckne U XMMHUYECKUE CBOMCTBA Kele3a. BakHeWne coelMHEHUs JKenesa:
oKcHIbI, ruapokcuabl U conu xenesa (I1I) u sxenesza (I1I). KauectBennble peakiiuy Ha MOHBI.
JdeMoHcTpanum:
Puznyeckre CBOMCTBA TAIOTEHOB.
[TosrydeHune XJ10poBOIOPO/IA U PACTBOPEHUE €TI0 B BOJIE.
Annotponssie Moaudukanuu cepbl. OOpas1ibl IPUPOAHBIX CYNIb(OUIOB U CyIb(aTOB.
[TonyyeHue amMMHaka U €ro pacTBopeHue B Boje. O3HakoMiIeHHE C oOpaslamMH IMPHUPOTHBIX
HUTPATOB, PpochaTon
Mojenu KpUCTAITMYECKUX PEHIETOK aimasa M rpadura. 3HaKOMCTBO ¢ 00pa3laMu MPUPOTHBIX
KapOOHATOB M CHJIMKATOB
3HaKOMCTBO ¢ OOpa3laMH BaKHEHIINX COCAMHEHHWN HATPHsl, KaJIUs, IPUPOTHBIX COCIMHEHUM
Kalblus, pyJamMH >KeJesa, COCMHEHUSMH alIOMUHMS.  B3auMopeiicTBue IIETOYHBIX,
IIEJIOYHO3EMENBHBIX METAJNIOB M AJIFOMUHUSA ¢ BO0M. CikUraHue xene3a B KHCIOPOJE U XJIOPE.
IIpakTHyeckne padoThbI:
[Tonmyuyenue COJIAHON KUCIIOTBI U U3y4EHUE €€ CBOUCTB.
Pemenue sxcriepuMeHTanbHBIX 3a7a4 1o TeMe «Kucnopoa u cepa»
[losydyeHne ammuaka 1 U3y4eHHE €ro CBOMCTB.
[Tomyuenue okcuna yriepona (IV) u usyuenue ero cBoiictB. PaciosHaBanue kapOOHATOB.
Pemenne skcriepuMeHTANBHBIX 3a7a4 10 TeMe «MeTalbl U UX COEIUHEHUS.
JlaGopaTopHble ONbITHI:
BrITecHEHME raoreHamMu pyr Apyra U3 pacTBOPOB UX COEIMHEHUM.
KauecTtBennsle peakiuu cynbdui-, cyabpur- u cyiabaT- HOHOB B pacTBOPE.
O3HakomJIeHHE ¢ 00pa3amMu cepbl U € MPUPOTHBIMU COSTUHEHUSMHU.
Bs3auMoeiicTBHE cojiel aMMOHMUS CO IIEJIOYaMH.
KavecTBeHHbIE peakuy Ha KapOOHAT- U CUIIMKAT- HOHBI.
KauecTBeHHas peakuuys Ha yIriIeKUCIIbIN Tas3.
Wzyuenne oO0pa3lioB MeTauloB. B3auMmoneiicTBue MeTaIOB C  pacTBOpaMH  COJICH.
O3HakoOMJIEHHE CO CBOMCTBAMU U MpeBpallleHUusIMU KapOOHATOB U THipokapOoHaToB. [loxyueHue
TMJIPOKCHJIa AJTIOMUHUS U B3aMMOJCHMCTBHE €ro C KHUCIOTaMM M Iueinodamu. KadecTBeHHbIE
peakuu Ha noHbI Fe*" u Fe’
Pacyernble 3a1a4u:
Bbruncnenuss mo XMMHYECKUM YPaBHEHHUSM MAaccChl, 00bEMa MM KOJUYECTBA BELIECTBA OJJHOTO
U3 TPOAYKTOB PEAKIMU IO Macce MCXOTHOIO BEIIeCTBa, 00BEMY WIIM KOJMUYECTBY BEIIECTBa,
COJIEPKALIETO ONPEAEIEHHYIO I0JII0 IPUMECEH.

Pa3nea 3. KpaTkuii 0030p BaskHelIIMX OPraHN4YeCKNX BellecTB.
[Ipeamer opranmueckor xumuu. Heopranmueckue W OpraHMYECKHE COCIMHEHMS. YTIEpod —
ocHoBa JkuM3HM Ha 3emie. OcoOEHHOCTH CTPOEHHS aToMa yriepoja B OPraHUYECKHX
COCIMHEHHUSIX.
Yrunesonoponel. IlpenenbHble yrieBomoponabl. MeraH, 3TaH, MpoNaH — [POCTEHIINE
MIPEJICTaBUTENIN TPEeibHBIX  YIiIeBOAOPOJ0B. CTpyKkTypHbIE (DOpPMYIBI  YTIJIEBOJOPOJIOB.
I'omonoruyeckuii psi MpenenabHbIX yrieBoAoponoB. ['omonoru. Pusznyeckue M XUMHUUYECKHUE
CBOMCTBAa NpPENENbHBIX YyIIEBOAOPOAOB. Peaknmuu ropenus u 3amemieHus. Haxoxnenuwe B
MIPUPOJE NPEAEIbHBIX yIiIeBOAOpoAOB. [IpuMeHenre Merana.
HenpenenbHbie yraeBomopoabl. DTUICHOBBIM pAl HENPEAENbHBIX YIIE€BOIOPOIOB. OTHUIICH.
Pusnyeckre U XUMUYECKHE CBOMCTBA DTHUJICHA.



ALIETUIICHOBBIM DPsii  HENPEAENbHBIX YIiIeBOoAOpoAoB. AneruneH. (CBOWCTBa alleTUIICHA.
[IpumeneHune anernieHa.

[TpousBonHbie yrieBoaoponoB. KpaTkuil 0030p OpraHMYECKHMX COEJMHEHUI: OJHOATOMHBIE
CHUPTHI, KapOOHOBBIE KHUCJIOTHI, CIIOXKHBIE A(UPBI, KUPBI, YIJIEBOAbI, aMUHOKHUCIIOTHI, OCJIKH.
Ponp GenkoB B opranusme.

[TonsiTue 0 BBICOKOMOJEKYJSPHBIX BemlecTBax. CTpyKTypa IMOJMMEPOB: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTETIECHb MOJINMEPU3ALIH. [TonnaTHnen, MIOJIUIIPOITUIIEH,
MMOJIMBUHUIIXJIOPHUI.

JdeMoHcTpanum:

Mognen MoONEKyJl OpraHM4eckux coenuHeHuil. ['opeHue yrieBogopoJoB U OOHapyX eHHe
IIPOAYKTOB UX ropenusi. KauectseHHas peakuus Ha 3TwieH. [lonyuenue stusena.

PacTBOpeHue 3tunoBoro cnupTa B Boje. PacTBopenue rimiepuHa B BOJE.

IlosydyeHnue u cBOMCTBAa YKCYCHOM KHMCIOTHI. McciaenoBaHue CBOMCTB JKUPOB: paCTBOPUMOCTD B
BOAC U OPraHUYCCKUX paCTBOPUTECIIAX.

KauecTBeHHBIE peaKIMK Ha IIIIOKO3Y U Kpaxmall.

O3HakoMieHHe ¢ oOpa3lamMy U3Jenuil U3 MOJUATUIICHA, TONIUITPONIIIEHA, TOJUBUHWIXIOPUIA.
[IpakTrueckue paboOThl CrpyNNUPOBaHbI B OJIOKH — XUMUYECKUE TPAKTUKYMBbI, KOTOPbIE CITy’KaT
HE TOJIBKO CPEICTBOM 3aKpEILICHUs YMEHHUN U HaBBIKOB, HO TAK)KE U CPEIACTBOM KOHTPOJIA 3a
KauyeCTBOM UX CPOPMHUPOBAHHOCTH.

HJIaHI/IpyeMbIe pe3yJabTaThbl 0CBOCHUA yqeﬁnoro nmpeamMera «XHuMHSD»

N3ydyeHne XxMMUM B OCHOBHOM IIKOJIE JAET BO3MOXKHOCTh JIOCTHYb CIEAYIOIIUX PE3YIbTATOB B
HaIlpaBJICHUU JMYHOCTHOI'O PA3BUTHUSA:

. BOCIIUTAHUE POCCHUMCKOW TPAKIAHCKOW WICHTUYHOCTH: TMATPUOTH3Ma, JIOOBU U
yBaxkeHHI0 K OTedecTBy, 4yBCTBa I'OPAOCTH 3a CBOO POIuHY, 32 pOCCHHCKYIO XMMHUYECKYIO
HayKy,

. dbopMupoBaHHE IIEJIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOIIECTBEHHOW MPAKTUKH, a TAKXKE COIUAIBHOMY, KYJIbTYpPHOMY,
SI3BIKOBOMY U JYXOBHOMY MHOT000pa3nio COBPEMEHHOTO MHUPa;

. (dbopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpa3BUTHUIO U caMO0Opa30BaHUIO HA OCHOBE MOTHBAIMKM K OOYYEHHIO U [MO3HAHUIO, BBIOOPY
npoduapHOro 00pa3oBaHMs Ha OCHOBE MH(OPMAIMH O CYIIECTBYIONINX MPOPECCUsiX U JINIHBIX
npoecCHOHANBHBIX  MPEANOYTEHHH,  OCO3HAHHOMY  IOCTPOEHHUIO  WHAMBHUIYaJIbHOMN
00pa30BaTEeNLHOM TPACKTOPUH C YIETOM YCTOMYUBBIX TTO3HABATEIILHBIX HHTCPECOB;

. dbopMupoBaHUe KOMMYHUKATHBHON KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, OOIIECTBEHHO
MOJIC3HOH, Y4eOHO-HCCIIeI0BATEILCKON, TBOPUECKON U APYTUX BUAX CATEITHHOCTH;

. dbopMupoBaHrue TOHUMaHHS LIEHHOCTH 370POBOIO M 0€30MacHOro obOpasza KHU3HHU;
YCBOCHHE TMPaBWI WHAWBHIyaIbHOTO U  KOJUIGKTUBHOTO O€30MacHOTO TMOBEACHHUS B
YpE3BbIYANHBIX CUTYALMSIX, YTPOKAOIINX KU3HU U 3J0POBBIO JIFOJIEH;

. dbopMupoBaHUE MO3HABATEIHHON M MH(OPMAIIMOHHON KYJIBTYPBI, B TOM YHUCIIC Pa3BUTHE
HABBIKOB CAaMOCTOSITEIbHOW paboThl € yuyeOHBIMH MOCOOMSIMHM, KHHIaMH, JOCTYIHBIMH
WHCTPYMEHTAMH U TEXHUYECKUMU CPECTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

. dbopMupoBaHHE OCHOB JKOJOTMYECKOTO CO3HAHMSA HAa OCHOBE MpPHU3HAHMS IEHHOCTH
KU3HU BO BCEX €€ MPOSBICHUAX U HEOOXOJAMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHS K
OKpY>Karolleu cpee;

. pa3BUTHE TOTOBHOCTU K PELICHUIO TBOPYECKHMX 3a/1a4, YMEHUS HAXOJIHWTh aJICKBATHBIC
CHocoObI TMOBEJCHUS M B3aWMOJEUCTBUS C MapTHEpaMU BO BpeMs y4eOHOW M BHEyueOHOMU
JESTeNLHOCTH, CIIOCOOHOCTH OIEHUBATh IMPOOJIEMHBIC CUTYalldd WM OIEPATHBHO MPUHUMATH



OTBETCTBEHHBIE pEIIECHUs B pPAa3JIMYHbIX MPOAYKTUBHBIX BHUAAX JAeATENbHOCTH (yueOHas
MTOMCKOBO-HUCCIIEIOBATEIbCKAs, KIyOHas!, MPOEKTHASI, KPY>KKOBast U T. II. )

MeTtanpeAMeTHBIMHM pPE3yJbTaTaMU OCBOCHHS OCHOBHOM 00pa30BaTeNbHONH IMPOrpamMMbl
OCHOBHOT'O 00IIET0 00pa30BaHUS SIBISIOTCS:

. OBJIaJICHHE HaBBIKAMU CaMOCTOSITENILHOTO MPUOOPETeHUs HOBBIX 3HAHHM, OpraHU3aIluu
y4eOHOM e TeIbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHUS;
. YMEHHUE TUIAHMPOBATh MYTH JOCTH)KEHUS LIeJIEH Ha OCHOBE CAMOCTOSITEIBHOTO aHan3a

YCIIOBHIA ¥ CPEJICTB WX JAOCTIDKEHHS, BBIJCISATH albTEPHATUBHBIC CIIOCOOBI TOCTH)KCHUS 1EIH U
BbIOMpaTh Haubonee APQPEKTUBHBIN CMOCO0, OCYIIECTBIATh MO3HABATENBHYIO pedIeKcHi0 B
OTHOIICHUY JICUCTBHIA MO PEIICHUIO YISOHBIX U MMO3HABATEIIHHBIX 3aj1ad.

. YMEHUE T[OHMMAaTh MpoOJIeMy, CTaBUTh BOIIPOCHI, BBIABUIaTh THIIOTE3Y, J1aBaTh
OTIpeNIeNIeHNe TOHATHUSAM, KIacCH(UIMPOBATh, CTPYKTypHUPOBATh MaTepHal, MPOBOIUTH
HKCIEPUMEHTHI, apryMEHTHPOBaTh COOCTBEHHYIO TO3MLMIO, (OPMYJIHUPOBAaTH BBIBOJBI U
3aKITIOYCHUS;

. YMEHUE COOTHOCUTH CBOM JCHCTBUS C IUIAHUPYEMBIMH pPE3yJibTaTaMM, OCYIIECTBISATDH
KOHTPOJIb CBOCH NESATENFHOCTH B MPOILECCE IOCTIKEHUS pe3yiIbTaTa, ONpPEAENSTh CIIOCOOBI
JeWCTBUI B paMKaX MPEAJIOKEHHBIX YCIOBHHA M TpeOOBaHH, KOPPEKTUPOBATh CBOU JICHCTBUS B
COOTBETCTBUH C U3MEHSIOLICICS CUTYyalNEH;

. ¢dbopMHpOBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00JACTH HMCIIOIB30BaHUS WHCTPYMEHTOB
U TEXHUYECKHUX CpPEACTB HH(MOPMAIIMOHHBIX TEXHOJOTUH (KOMIBIOTEPOB M IPOTPAMMHOTO
o0ecrieyeHns1) Kak HHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHUS KOMMYHHMKATUBHBIX U IO3HABATEIbHBIX
YHUBEPCAJIbHBIX YUYEOHBIX NEHCTBHI;

° YMCHHUC CO31aBaTh, IPUMCHATH U HpeOﬁpaBOBLIBaTL 3HaKM U CUMBOJIbI, MOJACIIN U CXCMBbI
AJId pCIICHUA yqe6H51x 1 IO3HaBAaTCJIbHBIX 3aJa4,
° YMCHHUC HU3BJICKATb I/IH(I)OpMaI_[I/IIO N3 pPas3sjindHbIX HWCTOYHHUKOB (BKJIIO‘-I&H cpeacrTBa

MaccoBod HH(pOpMalMK, KOMIAKT-AMCKM Y4YeOHOro Ha3HayeHHs, pecypchl VHTepHera),
CBOOO/THO MOJIB30BATHCS CIIPABOYHON JTUTEPATYpPOH, B TOM YHCJIE U HA HJIEKTPOHHBIX HOCUTEISX,
co01r01aTh HOPMbI UH(DOPMAIIMOHHON N30MPATETbHOCTH, 3THUKH;

. YMEHUE Ha MPAKTHKE MOJIb30BAaThCS OCHOBHBIMHM JIOTUYECKUMH IMPUEMaMH, METOJAMH
HaOJIIOZICHUS, MOJICTTUPOBAHUS, OOBSICHEHHUS, PEIICHHS IPOOJIEM, POTHO3UPOBAHUS H JIP.;
. YMEHHUE OPraHU30BbIBATh CBOIO KU3Hb B COOTBETCTBUH C MPEACTABICHUIMHU O 3J0POBOM

oOpa3e >KM3HH, MpaBax U OOA3AHHOCTSIX TpakJaHWHA, LEHHOCTAX OBbITHUS, KYyJIbTypbl H
COLIMAJIBHOTO B3aUMOJEHCTBHS;

. YMEHHE BBITIOJHATH MIO3HABATEIbHbIE U IPAKTUYECKUE 3aJJaHHsI, B TOM YUCIIE IPOEKTHBIE;
. YMEHHME CaMOCTOSITEIbHO U apryMEHTHUPOBAHHO OLICHMBATh CBOM JECHCTBMS M JNEUCTBUSA
OJTHOKJIACCHUKOB, COJIEPKaTeIbHO 00OCHOBBIBAS MPAaBUILHOCTH WIIM OIIMOOYHOCTD pe3yJibTaTa u
criocoba JIeiicTBUS, a/leKBaTHO OLIEHMBATh OOBEKTUBHYIO TPYAHOCTb KaK Mepy (aKkTHYECKOTO
WIM TPEIIoIaraéMoro pacxojia pecypcoB Ha pellleHHe 3a/ladyM, a TaK)Ke CBOM BO3MOKHOCTU B
JOCTHKEHUH LIEH ONPEEIIEHHOM CII0KHOCTH;

. yMeHHe paboTaTh B rpymnme — 3((eKTUBHO COTpyIHHUYATh U B3aMMOJEICTBOBATH Ha
OCHOBE KOOpAMHAIIMM Pa3lIUYHbIX MO3UIMN NpU BeIpabOTKEe OOILIEro pemeHust B COBMECTHOM
NesTeNbHOCTH; CIyllaTh MapTHEpa, (QOpMYJIUpOBaTh W apryMEHTHpPOBAaThb CBOE€ MHEHUE,
KOPPEKTHO OTCTauBaTh CBOI IMO3UIMI0 U KOOPAUHHPOBATh €€ C IMO3UIMH MAPTHEPOB, B TOM
qyclie B CUTyallud CTOJIKHOBEHMSI MHTEPECOB; MPOAYKTHUBHO pa3peliaTh KOHQJIUKTHI HA OCHOBE
ydyeTa HHTEPECOB U MO3UIUI BCEX €ro y4YacTHUKOB, IIOMCKA M OLIEHKH aJIbTEPHATHBHBIX
CIIOCcO00B pa3peneHust KOHPIUKTOB.

IIpeameTHbIMH pe3yabTaTaMu ocBoeHHsI OCHOBHON 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO
o01ero o0pa3oBaHus SBISIOTCS:

* (hopMUpOBaHNME TEPBOHAYATIBHBIX CHUCTEMATH3MPOBAHHBIX INPEACTABICHUI O BEIECTBaX, UX
MPEBpALICHUSIX W TPAKTUYECKOM MPUMEHEHUHU; OBJIAJICHHE MOHATHMHBIM ammapartoM |
CHUMBOJIMYECKHUM SI3bIKOM XMMUHU;



* OCO3HaHHE OOBEKTHBHO 3HAYMMOCTH OCHOB XMMHMYECKOW HAayKH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUYECKUX TPEBPANICHUN OPraHUYECKUX M HEOPTaHWYECKHX BEHIECTB KaK
OCHOBbI MHOTHX SIBICHUH JXHBOW W HEXHUBOW NPUPOIBI, YriyOJIeHHe MNpeAcTaBIeHUN o
MaTepHaTbHOM €IMHCTBE MUPA;
* OBJIQJICHUE OCHOBAaMH XHMHMYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBbIO aHAJIM3UPOBaTh U
OOBEKTHBHO OIICHUBATH XM3HCHHBIC CHUTYAIlUH, CBSI3aHHBIC C XMMHEH, HABBIKAMH 0E30MacHOTO
oOpallleHus ¢ BEIIECTBAMU, UCIIOJIb3YEMBIMHU B ITOBCETHEBHON KU3HHU; YMEHUEM aHAJIH3UPOBATh
W TUTAHUPOBATh DSKOJOTMYECKH O€30TacHOE TIOBEACHUE B MENAX COCPEeKEHHS 3I0pOBBS U
OKpY>KaloIlen cpepl;
* (hopMUpOBaHNE YMEHUH yCTAaHABIMBATH CBSI3U MEX/Y PealbHO HAOIIOAaeMbIMA XUMHUYICCKIMHA
SIBIICHUSIMU U TIPOIIECCAMHU, TPOUCXOSIIUMUA B MEKPOMUPE, OOBACHATH TPUYUHBI MHOTOOOPA3Hs
BEIIIECTB, 3aBUCUMOCTh WX CBOWMCTB OT COCTaBa M CTPOCHHS, a TAKIKE 3aBUCHUMOCTh TIPUMECHEHUS
BEIIIECTB OT UX CBOWCTB;
* IPUOOPETEHHsI OIBITA MCIIONB30BAaHUS Pa3IMYHBIX METOJIOB M3YUYCHHS BEUICCTB; HAOIIOICHUS
3a WX TMPEeBpAlICHUSIMH TPU TPOBEICHUU HECIOKHBIX XUMHUYECKUX OKCIIEPHUMEHTOB C
WCIIOJIh30BaHNEM JTA00OPATOPHOTO 000PYIOBAHUS U PUOOPOB;
* YMEHHE OKa3bIBaTh MEPBYIO MOMOIIL IPHU OTPABICHUIX, 0’KOTaX U IPYTUX TpaBMaX, CBA3aHHBIX
C BeIIeCTBaMU | J1a0OpaTOPHBIM 000pyIOBaHHEM;
* OBJI3JICHUE TIpUeMaMu paboThl ¢ MH(pOpMaIel XUMHUECKOTO CO/IePKaHUsl, IPE/ICTaBICHHON B
pasHo ¢opme (B Buae Tekcra, popmyn, rpaduKoB, TaOIUYHBIX JaHHBIX, cXxeM, Gororpaduil u
Ap.)
* CO3/IaHNE OCHOBHI /T (DOPMUPOBAHMS WHTEpECa K PACHIMPEHHUIO M YTITYOJCHHIO XUMHUYECKIX
3HAaHUM M BBHIOOpAa XMMMH KaK NMPO(UIBHOrO HpeAMeTa NpU Mepexojie Ha CTYINEHb CPEJIHEro
(momHoro) oOmero oOpa3oBaHWs, a B JaJbHeWmieM ©W B KadecTBe cdepsl CBOE
npodecCHOHAIBHOMN 1eITeTbHOCTH;
* (hopMUpOBaHHE TPEICTABICHUA O 3HAYCHUHM XUMHUYECKOW HAyKH B PEIICHHH COBPEMEHHBIX
HKOJIOTHYECKUX MpoOIeM, B TOM 4YHCJE B IMPEIOTBPAIEHHMH TEXHOTCHHBIX U JKOJIOTHYECKUX
KatacTpod.

OOyuarommecss Hayuumcs.
. ONMCHIBATh CBOWCTBA TBEPABIX, JKHIKUX, Ta3000pa3HBIX BEHIECTB, BBIICISAS WX
CYIIECTBEHHbIE PU3HAKHY;
. XapaKTepu30BaTh BEIIECTBA II0 COCTaBY, CTPOCHHIO M CBOWCTBAaM, yCTaHABIIMBAThH
MPUYHUHHO-CJIEICTBEHHBIC CBSI3U MEXKY TaHHBIMU XapaKTEPUCTUKAMH BEIECTBA;
. PacKpbIBaTh CMBICT OCHOBHBIX XMUMHYECKHX TOHSTHHA: aTOM, MOJICKYJa, XUMHUYECKUH
3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb, UCIOJIb3YsI 3HAKOBYIO CHUCTEMY
XUMHH,

. n300paXkaTb COCTaB MPOCTEUIIMX BEHIECTB C IIOMOILIbI0 XUMHMYECKHX (QOpPMYyNI H
CYILTHOCTh XMMHUYECKUX PEAKIUN ¢ TOMOIIbIO XUMUYECKIX YPaBHEHUH;

. BBIUNCIISITh OTHOCUTEIBHYIO MOJIEKYJISIDHYIO U MOJIIDHYIO MacChl BELIECTB, a TaKXKe
MacCOBYIO JIOJIF0 XUMHUUYECKOI'0 3JIEMEHTA B COEJIMHEHUSX;

. CpPaBHMBATH 10 COCTaBY OKCH/Ibl, OCHOBAHUS, KUCIIOTBI, COJIH;

. KJIaCCU(UIMPOBATH OKCHJIBI U OCHOBAHUS MO CBOMCTBAM, KMCIIOTHI M COJIM — I10 COCTaBY;
. OIMCHIBATh COCTaB, CBOMCTBA M 3HaueHHE (B MPUPOJAE M MPAKTUUECKOH JeATETHLHOCTH
4eJI0BEKAa) MPOCTHIX BEIIECTB — KUCIOPOJa U BOIOPO/Ia;

. JlaBaTh CPABHUTENIBHYIO XapaKTEPUCTUKY XHMHUYECKHX OJIIEMEHTOB U BaXXHEUIIMX
COEIMHEHHH €CTECTBEHHBIX CEMENUCTB LIEIOUHBIX METAJIJIOB U IaJIOT€HOB;

. MOJIB30BATHCS JIAOOPATOPHBIM 000PYAOBAaHHUEM U XUMHUUECKOH MOCY10;

. IIPOBOJNUTH HECJIOKHbIE XMMHUYECKHE OIBITHI U HaOJIIOJCHHS 32 M3MEHEHHEM CBOMCTB

BEIIECTB B IMPOIIECCE HMX NpPEBpaIleHU; cOOMIOAaTh MpaBWiIa TEXHUKH OE30MACHOCTH MPHU
MIPOBEACHUH HAOJIOICHUI U OTBITOB;

. pa3nnyaTh SKCIIEPUMEHTATBHO KUCIOTHI U MIEIOYH, TONb3YsICh HHAUKATOPAMH; OCO3HAThH
HEO0OXOAMMOCTh COOTIOZICHUSI Mep 0€30MacHOCTH MPU OOPAICHUH C KUCIOTAMH H IIEJI0YaMHU.



BBIHYCKHI/IK noydyum 603MONCHOCMb HAYHUMbCA:

. rPaMOTHO OoOpaIiaThCs C BEMIECTBAMHU B MIOBCETHEBHOM JKU3HH;

. OCO3HaBaTh HEOOXOAUMOCTh COOJIOACHMS TMPaBWJI  SKOJOTHUYECKH OEe30MacHOTo
MOBEJICHUS B OKPY’KAOUIEH MPUPOIHOUN Cpee;

. MOHUMATh CMBICT W HEOOXOAMMOCTHh COOMIOJCHHS TMpPEANUCAHUM, MpeasaraeéMbix B
HHCTPYKIUAX IO UCITIOJIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XHMHUU U ap.;

. UCTIONB30BaTh MPUOOPETCHHBIE KJIIOYEBBIE KOMIIETEHTHOCTH TIPH  BBITIOJHEHUU

UCCJIEIOBATENLCKUX MTPOEKTOB M0 M3YUYEHHUIO CBOMCTB, CIIOCOOOB MOJyYEHHUS U paclo3HaBaHUS
BEILIECTB;
. pa3BUBAaTh KOMMYHUKATHBHYK) KOMIIETEHTHOCTb, MWCIOJB3Yys CpPEICTBA YCTHOIO H
MUCbMEHHOTO OOIICHUS, HPOSBIATH TOTOBHOCTh K YB@KEHUIO HHOM TOYKH 3PEHUS TpU
00CYKJICHIH Pe3yJIbTaTOB BBHIMOJIHEHHOM paboTHI;
. OOBEKTHBHO OILIGHUBaTh HMH(POPMAILIMIO O BEIIECTBAX M XUMHUYECKUX Ipolieccax,
KPUTUYECKH OTHOCUTBCS K TICEBJOHAy4YHOW uH(OpMaIuu, HEJ00POCOBECTHOW peKiiaMme,
KACaroLIEHCs UCIIOJIb30BAHUS Pa3INYHBIX BEILIECTB.

Ilepuoguyeckuii 3aKOH M EPHOAMYECKAs CHCTEMa XMMHYeCKUX dJiemeHToB JI.U.

Menpeneesa. CTpoeHue BemecTsa.

BeintyckHuK Hayuumcs:
. KJIacCU(UIIMPOBATH XUMUYECKHE JIEMEHTHI HAa METAJIJIbl, HEMETAJUIbI, SJIEMEHTHI, OKCHJIBI
U TUJIPOKCHUJIBI KOTOPBIX aM(OTEpHBI, U UHEPTHBIE 3JEMEHTHI (ra3bl) Ui OCO3HAHUS Ba’KHOCTH
YHOPSI0YEHHOCTH Hay4HbIX 3HAHUN;

. pacKphIBaTh CMbICI Nepuoauyeckoro 3akona /.M. Menneneena;

. OMKCHIBATh M  XapakTepu3oBaTh TaOMWYHYI0 (QOpMYy MEPHOINMYECKOH CHUCTEMBI
XUMHNYECCKHUX IJIEMCHTOB,

. XapaKTEepU30BaTh COCTAaB ATOMHBIX SJEpP M paclpeAesieHHe 4Yuciaa 3JIEKTPOHOB IO

OJICKTPOHHBIM CJIOSIM aTOMOB XHMHUUYCCKHX OJCEMCHTOB MaAJlbIX ICPHUOJ0B Hepnogmqecxoﬁ
CHUCTEMBI, a TAKXKC KaJIuAd U KaJbIUA,

. pa3nuyaTh BUAbI XMMUYECKOW CBSI3M: MOHHYIO, KOBJIEHTHYIO MOJISIPHYIO, KOBAJECHTHYO
HETIOJISIPHYIO U METAJUTMYECKYIO;

. M300pakaTh DJIEKTPOHHBIE (OPMYJIBI BEIIECTB, 0Opa30BAaHHBIX XUMUYECKUMH CBS3SIMU
pa3HoOro BUAA;

. BBIABJISITh 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPOCHHUS €r0 KPUCTAIIMYECKON PEIIeTKH
(MOHHOM, aTOMHOMW, MOJIEKYJIIPHOM, METAINTUYECKON );

. XapaKTepHU30BaTh XUMHUYECKUE HJIEMEHThl M WX COCAUHEHHS Ha OCHOBE IOJOKEHUS
AJIEMEHTOB B TIEPUOIUYECKON CUCTEME M OCOOEHHOCTEH CTPOCHHSI MX aTOMOB;

. ONKUCHIBATh OCHOBHBIE MPeANOChUTKK OTKphITHS .M. MeHneneeBbiM MEepHOIAYECKOTO

3aKOHa H HepHOﬂquCKOﬁ CHUCTCMBI XHUMHYCCKUX JJICMCHTOB M MHOT oo6pa3Hy10 HAy4YHYIO
ACATCIIBHOCTDb YYCHOI'O,

. XapaKTepu30BaTh HAyYHOE U MHUPOBO33PEHUECKOE 3HAUEHUE NMEPHOAMYECKOIrO 3aKOHa U
MIEPUOIUYECKON CHCTEMBI XUMHUUECKuX 351eMeHToB .M. Menneneena;
. OCO3HaBaTh Hay4HbIE€ OTKPBITUS KaK pe3yJabTaT JJIUTEIbHBIX HAONIO/EHHH, OIBITOB,

Hay4HOU ITOJIEMHUKH, IPEOIOJICHHS TPYAHOCTEW U COMHEHUM.
BBIIy CKHUK nomyyum 603MOMCHOCMb HAYYUMbCA

. OCO3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM I TNPAKTUYECKON J1eATeIbHOCTH
YeJI0BEKA;

. OTHCHIBATh U3yUYEHHbIE OOBEKTHI KaK CUCTEMbI, IPUMEHSS JTOTHUKY CHCTEMHOTO aHaJIHN3a;

. IPUMEHATh 3HAaHUS O 3aKOHOMEPHOCTSX IEPUOJUYECKOW CHCTEMBl XHMHUYECKHUX
AJIEMEHTOB /7151 OOBSICHEHUS U MIPEJIBUJICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

. pa3BUBaTh MH(POPMALMOHHYIO KOMIETEHTHOCTbh IMOCPEJICTBOM YINyOneHus 3HaHUU 00

HUCTOPUH CTAHOBJICHUA XUMHYISCKOHN HAayKH, €€ OCHOBHBIX HOHﬂTHﬁ, NEPUOANICCKOTO 3aKOHA KaK
OJHOT'0 H3 Ba)KHEHUIINX 3aKOHOB npupoAbl, a TaKKC O COBPCMCHHLIX HNOCTHXCHUAX HAYKU U
TCXHUKU.



MHoroo0pa3ne XMMHYECKHX peaKIuid.
BrinyckHuk Hayuumcs:

® 00BICHSTD CYTb XUMHUYCCKHUX ITPOLECCOB;
° Ha3bIBATb NPU3HAKU U YCJIOBUA MPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;
® YCTaHABJIIMBATh MPUHAIICIKHOCTDH XHUMHYCCKOU p€akuuu K ONpCACIICHHOMY THUITY IIO

OJTHOMY U3 KIACCHU(PUIIMPOBAHHBIX MPU3HAKOB:

1) mo ymMciay M COCTaBy HMCXOJHBIX BEUIECTB M IMPOAYKTOB PEaKIUH (PEaklud COCAUHEHHUS,
pa3oXKeHUs, 3aMeIleHUs] U OOMEHa);

2) TO BBUICNCHHUIO WM  TOTJOIMICHWIO TEIJIOTHl  (Peakmuu  HDK30TEPMUYECKHE U
SHIOTEPMUYECKHUE);

3) 10 N3MCHCHUIO cTereHen OKHUCJICHUA XUMHUYCCKUX DJICMCHTOB (OKI/ICJ’II/ITGHBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINHN);

4) mo oO6paTUMOCTH Tporiecca (peakiuu oOpaTUMbIe B HEOOpPATHUMBIC);

® Ha3bIBAaTh (baKTopBI, BJIMAOIUC Ha CKOPOCTb XUMHWYCCKUX peaKuHﬁ;
® Ha3bIBaTh (i)aKTopI)I, BJIMAIOIMUE HA CMCHICHUEC XUMHNYCCKOT'O paBHOBECHUS,
° COCTaBJIATL YPAaBHCHUSA 3JICKTp0J'IHTPI‘-I€CKOI71 Jucconmuanuu KUCIIOT, menoqeﬁ, COHCﬁ;

IMOJIHBIC W COKpAIICHHBLIC WMOHHBLIC YPAaBHCHUA peaKHI/II\/'I O6M€Ha; YpaBHCHHUA OKUCIUTCIIBHO -
BOCCTAaHOBUTCIIbHBIX pCaKHHﬁ;

. IIPOrHO3UPOBATh MPOAYKTHI XUMUYECKUX peakluii o GopMmyinaM / Ha3BaHUSAM HCXOTHBIX
BEIIIECTB; OINPEEIIATh HCXOJHBIE BEeleCTBA MO (hopMyJsiaM / Ha3BaHUSIM MPOAYKTOB PEaKIHH;

. COCTaBJIATh YPAaBHEHMs PEAKIHM, COOTBETCTBYIOIINX IOCJIEIOBATEIBHOCTH («LEMOYKE)
IIPEBPALICHUI HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

® BBIABJIATE B IPOLECCEC IKCICPUMCHTA IMMPU3HAKH, CBUACTCIBCTBYIOIIHUE O IPOTCKAHUH
XUMHUYECKOHN peaKlny;

. TOTOBHUTH PACTBOPBI C ONPEIETICHHON MacCOBOU JI0JIEW PAaCTBOPEHHOIO BEIIECTBA;

. OINpPEACIATh XapaKTep Cpelbl BOJHBIX PAaCTBOPOB KHUCJIOT M ILEIOYEH MO HW3MEHEHHUIO
OKpaCKu MHANKATOPOB;

. IIPOBOANTH KAUECTBEHHBIE PEAKIMM, MOATBEPKAAIOIINE HAINYME B BOJIHBIX PACTBOPAX

BCIICCTB OTACIBHBIX KATHOHOB 1 aHHOHOB.
BBIHYCKHI/IK noydyum 603MONCHOCHb HAYHUMbCA:

. COCTABJISITh MOJIEKYJISIPHBIE M IIOJHBIE MOHHBIE YPAaBHEHMS MO COKpPAUICHHBIM HNOHHBIM
YPaBHEHUSAM;

. IIPUBOANTH MIPUMEPHI PEAKLNN, TOATBEPKIAAIOIIUX CYIIECTBOBAHNUE B3aUMOCBSI3H MEKIY
OCHOBHBIMHU KJIACCAMH HEOPTAHUYECKUX BEILIECTB;

. IPOTHO3UPOBATh  PE3yibTaThl BO3ACHCTBHUS Ppa3NUYHBIX (AKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUU;

. IPOTHO3UPOBATh PE3yJbTaThl BO3JACHCTBUS pa3lMYHBIX (PAKTOPOB Ha CMeIIEHUE

XUMHUYECKOTO PAaBHOBECHSI.
MHuoroo0pa3ue BelecTs.
BoinyckHuk Hayuumcs:

. ONpENENATh NPUHAJICKHOCTh HEOPraHWYECKHX BEHIECTB K OJHOMY W3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, COJIH;

. COCTaBJISATh (POPMYJIbI BEILIECTB MO UX HA3BAHUSM;

. OIIPEJEIATh BAJICHTHOCTb U CTEIICHb OKUCIJICHMS 3JIEMEHTOB B BEILIECTBAX;

. COCTaBJATh (OPMYJIbI HEOPTraHMYECKHX COEIUHEHHUM 10 BAJEHTHOCTSIM U CTEHEHIM

OKHCIIEHUS JIEMEHTOB, a TAKXKe 3apsaM UOHOB, YKa3aHHBIM B TaOJIHIIE pACTBOPUMOCTHU KHCIIOT,
OCHOBAHUM U COJICH;

° OOBSICHATH 3aKOHOMCPHOCTHU HU3MCHCHHA (I)I/ISI/I‘-IGCKI/IX U XUMHYECKHUX CBOMCTB IMPOCTBIX
BCIICCTB U UX BBICIINX OKCHUI0B, O6paSOBaHHBIX SJIEMEHTAMH BTOPOI'0 U TPETHETO IMEPHUOIO0B;
° Ha3bIBaTh 06H_[I/Ie XUMHUYCCKUC CBOﬁCTBa, XapaKTCPHBIC JIA T'PYIIIT OKCUOB: KHUCIIOTHBIX,

OCHOBHBIX, aM(OTEPHBIX.



° Ha3bIBaTh O6IJ_II/IC XUMHNYCCKHUEC CBOﬁCTBa, XapPaKTCPHBIC IJIA KAXKA0I'0 KJIacCa BCUICCTB;

. IPUBOJANTh  IPUMEPHl  pPEaKIMi, MOATBEPKAAONIMX  XMMHYECKHE  CBOWCTBA
HEOPraHUYECKUX BEILECTB: OKCUIIOB, KUCIIOT, OCHOBAHUM U COJICH;

. ONPEJENATh BEIIECTBO — OKHMCIIUTENh U BEHIIECTBO — BOCCTAHOBUTENb B OKUCIUTEIBHO —
BOCCTAHOBUTEJIbHBIX PEAKLIUAX;

. COCTaBJISITh 3JIEKTPOHHBIN OanaHC MO MPEAIOKEHHBIM CXeMaM peakiluii;

. HPOBOJUTH J1a0OPATOPHBIE OIBITHI, MOATBEPKIAIOIINE XUMUYECKAE CBOHCTBA OCHOBHBIX
KJIACCOB HEOPTraHNYECKHUX BEILECTB;

. HPOBOJUTH Ja0OPATOPHBIE OMBITHI IO MOTYYESHUIO U COOMPaHMIO ra3000pa3HbIX BEIECTB:
BOZIOPO/A, KUCJIOPO/Ia, YTIEKHUCIOTO ra3a, aMMHaKa; COCTABIIATh YPABHEHHsI COOTBETCTBYIOIINX
peaKLuid.

BBINYyCKHUK TOTYYUT 803MONCHOCHI HAYYUMBCA

* IPaMOTHO 00paIIaThCs C BEIIECTBAMU B MIOBCEIHEBHON KU3HU;

* 0CO3HaBaTh HEOOXOAUMOCTh COOJIIO/IEHUS TIPABUJII IKOJIOTUYECKH 0€30I1acCHOTO MOBEACHHUS B
OKpY>Karollel NpUPOJHOMN CpeLE;

* TIOHMMaThb CMBICI U HEOOXOIUMOCTb COONIIOJIEHUS TPEANUCAaHUM, MpelIaraéMblx B
MHCTPYKILHUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHH U JIP.;

*  UCHOJb30BaTh  MNPUOOPETEHHBIE  KIIOYEBbIE  KOMIETEHTHOCTH IpPH  BBINOJIHEHHUU
UCCIIEI0BATEIBCKUX MPOEKTOB IO M3YYEHHUIO CBOWMCTB, CIIOCOOOB IMOJIyYEHHsS] M PacHO3HABAHUS
BELIECTB;

* pa3BUBAaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCTIONb3Ys CPE/ICTBA YCTHOW M MUCbMEHHOU
KOMMYHHMKaIlMM TpH paboTe C TeKcTaMu Y4yeOHUMKAa U JOMOJHUTEIBHON JIUTEpaTypoil,
CIpPaBOYHBIMU TaOMUIAMHU, TPOSBIATH TOTOBHOCTh K YB@KEHUIO HMHOM TOYKM 3pEHUS TNpHU
00CYKJICHIH Pe3yJIbTaTOB BBIMOJIHEHHOM paboTHI;

* 0OBEKTHBHO OLIEHUBATh MH(POPMALMIO O BEUIECTBAX M XMMHUYECKHX IPOIECCaX, KPUTUUECKU
OTHOCHUTBCS K TICEBJOHAay4YHOH uHpOpManuy, HEI0O0pOCOBECTHOW pekiiame, Kacarouleics
MCTIOJIb30BAaHUS PA3IMYHBIX BELIECTB.

* 0CO3HaBaTh 3HAUYEHUE TEOPETUUECKUX 3HAHUM JIJIsl MPAKTUYECKOU IS TEIIbHOCTH YEJI0BEKa;

* OMUCHIBATH U3yYCHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSISI IOTHKY CUCTEMHOI'O aHan3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOANUECKON CUCTEMbI XUMUYECKUX JIEMEHTOB IS
OOBSICHEHUSI U TIPEIBUICHUS] CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIETEHTHOCTh IOCPEICTBOM YIITyOJIeHUsI 3HAHUN 00 UCTOpUn
CTaHOBJICHHS] XMMUYECKON HayKH, €€ OCHOBHBIX MOHSATHH, NEPUOJUUECKOTO 3aKOHA KaK OJIHOTO
13 BOKHEHIIINX 3aKOHOB MPHUPOJIBL, @ TAKXKE O COBPEMEHHBIX JOCTIKEHHUIX HAYKH U TEXHUKH.

* COCTaBIISITh MOJICKYJISIPHbIE M TIOJHBIC HOHHBIE YPAaBHEHUS IO COKpAIIEHHBIM HOHHBIM
YpaBHEHHSM;

* NPHUBOJMUTH MPHUMEPHI pPEAKLUH, MOATBEPKAAOIINX CYIIECTBOBAHHE B3aUMOCBS3U MEX]Y
OCHOBHBIMHM KJIACCAaMHU HEOPTaHUYECKUX BEIECTB;

* IPOTHO3MPOBATH PE3yJbTaThl BO3ACUCTBHUS Pa3lUYHBIX (PAKTOPOB HA M3MEHEHHE CKOPOCTU
XUMHUYECKON PEAKIINN;

* IPOTHO3MPOBATH PE3YJIbTAThl BO3JEHCTBUS PAa3MUUHBIX (DAKTOPOB HA CMEILICHUE XUMHUECKOTO
paBHOBECHSI.

* IPOTHO3UPOBATh XUMUYECKUE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOEHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTDH BEIIECTBA MPOSIBIATH OKUCIUTENbHBIE MIIK BOCCTAHOBUTEIbHBIE
CBOMCTBA C yUETOM CTENIEHEW OKUCIIEHMSI 2JIEMEHTOB, BXOSAIINX B €70 COCTAB;

* BBIABIIATH CYIIECTBOBAaHHE I'€HETHYECKOW B3aUMOCBSI3U MEXKJy BELIECTBAMH B PSIIy: IPOCTOE
BELIECTBO — OKCHUJl — I'MIPOKCHU]l — COJIb;

* OpraHM30BbIBATH, MPOBOJUTH YUYCHHUECKHE MPOEKTHI MO HCCIEIOBAHUIO CBOWCTB BEIIECTB,
UMEIOLINX BaKHOE MTPAKTUUECKOE 3HAYCHHUE.



ILlnanupyemble pe3yabTaThl peajau3anuu nporpammel «@opmuposanue YY/I» cpeacrsamu
npeamMera XuMHum:

JInuHOCTHBIE YHHBepcaJIbHbIe YUeOHbIe AelicCTBUS

B paMKax HeHHOCTHOI0 ¥ 3MOIIMOHAJBLHOI0 KOMIIOHEHTOB OyayT c(hOpMUPOBaAHBI:

* rpakJIaHCKUI TATPUOTHU3M, JIIOO0Bb K Po/iHE, 4yBCTBO TOPIOCTH 32 CBOIO CTPaHY;

* YBaXXCHHME K UCTOPUH, KYJIBTYPHBIM U HCTOPUYECKUM ITAMATHUKAM;

* SMOILIMOHAJIBHO TOJIOKUTEIBHOE MPUHATHE CBOEH AITHUYECKON UJIEHTUYHOCTH;

* YBaXXCHHE K IpYTrUM HapoaaM Poccuu u Mupa U MpUHATHE UX, MEXITHUUYECKAS TOJIEPAHTHOCTD,
TOTOBHOCTb K PaBHOIIPAaBHOMY COTPY/JHUYECTBY;

* yBa)XKE€HHE K JIMYHOCTU M €€ JOCTOMHCTBY, AOOpO’KEIaTEIbHOE OTHOUIEHHE K OKPY>KAOLIUM,
HETEePIUMOCTD K JIFOOBIM BHJIaM HAaCHJIUS U TOTOBHOCTb IPOTUBOCTOSITH UM;

* yBa)KE€HHE K LIEHHOCTSIM CEMbH, JF0OOBb K IPUPOE, IPU3HAHUE LIEHHOCTH 310pPOBBS, CBOETO U
JPYTUX JIFOJIeH, ONTUMU3M B BOCIIPUSTUU MHUPA;

* IOTPeOHOCTh B CAMOBBIPAKEHUH U CaMOpealln3aliik, COLUAIbHOM MTPU3HAHUY;

* IO3UTUBHAs MOpaJbHAs CaMOOLIEHKa M MOpaJIbHble YyBCTBAa — YYBCTBO TOPJIOCTH INpHU
CJIENOBAaHUM MOPAJIBLHBIM HOPMaM, NIEPEKUBAHUE CTHIA U BUHBI IIPU UX HAPYILICHUU.

B paMkax aesTeJIbHOCTHOTO (MOBeIeHYeCKOr0) KOMIOHeHTa Oy1yT c(hOpMUPOBAHEI:

* TOTOBHOCTb U CIIOCOOHOCTH K YYAaCTHIO B IIKOJIBHOM CaMOYIPAaBJIEHUHU B Ipezesax BO3PAaCTHBIX
KOMIIETEHIIMH (eKypCcTBO B IIKOJE M KJAacce, ydyacTHE B JETCKMX U MOJOAEKHBIX
OOIIECTBEHHBIX OPTaHU3ALMSIX, IIKOJIBHBIX U BHEIIKOIBHBIX MEPONIPHUSITHUSAX);

* TOTOBHOCTh M CHOCOOHOCTh K BBHITIOJIHEHHIO HOPM M TPEOOBaHMIA IIKOJBHOW KHM3HH, TPaB U
0053aHHOCTEN yUeHHKa;

* yMEHHE BECTH JUAJIOI Ha OCHOBE PABHOMNPABHBIX OTHOLIEHUI W B3aUMHOTO YBAXKEHUS U
NPUHATHS, YMEHHE KOHCTPYKTUBHO pa3peliaTh KOH(IUKTHI;

* TOTOBHOCTb U CHOCOOHOCTbh K BBIIIOJIHEHHIO MOPAJIbHBIX HOPM B OTHOIIEHHH B3pPOCIHBIX U
CBEPCTHMKOB B IIIKOJIE, I0Ma, BO BHEYUEOHBIX BU/IaX AESATEIbHOCTH;

* IOTPEOHOCTh B y4acTUM B OOLIECTBEHHOW >XU3HU OJIMKANIIEro COLHUAIILHOTO OKpY)KEHHUS,
OOIIECTBEHHO MOJIE3HOM IesTETbHOCTH;

* yMEHHE CTPOUTH >KU3HEHHBIE IUIaHbl C YYETOM KOHKPETHBIX COIMATIbHO-UCTOPUYECKUX,
MOJINTUYECKUX U SIKOHOMUYECKHUX yCIOBUI;

* YCTOMYUBBIA TIO3HABATENFHBII HWHTEPEC W CTAHOBIEHHE CMBICIO00pasyromel (yHKIHA
[I03HABATEJIBHOTO MOTHUBA;

* TOTOBHOCTB K BBIOOPY MPOGUIBEHOTO 00pa3oBaHusl.

Buinycknux nonyuum 6o3modcnocms 05 poOpMupoanusL:

* BLIPAJICEHHOU YCMOUYUBOU YUeOHO-NO3HABAMENLHOU MOMUSAYUU U UHMEPECa K YUEHUIO,

* 20MOBHOCMU K CAMO0OPA308AHUIO U CAMOBOCNUMANHUIO,

* A0eK8amHOU NO3UMUBHOU camooyenku u A-konyenyuu;

* KOMNEMEHMHOCMU 8 pPeanu3ayuu OCHO8 2PadCOAHCKOU UOEHMUYHOCMU 6 NOCMYNKAx U
oesmenbHOCmu;

* MOPANbHO20 CO3HAMUS HA KOHBEHYUOHANbHOM YPOBHE, CNOCODHOCMU K PeUeHUI0 MOPAlbHbIX
ounemMm Ha OCHO8e y4éma NO3UYUull Y4acmHUKOE OUIeMMbl, OPUEHMAYUU HA UX MOMUGLL U
yyecmea, yCcmouyugoe cie008anHue 6 HNOBEOeHUU MOPANbHLIM HOPMAM U IMUYECKUM
mpebosaHusam,;

* OMNAMUU KAK 0CO3HAHHO20 NOHUMAHUS U CONEPENCUBAHUS UYBCMEAM OPY2UX, BbIPANCAIOUELCS
8 NOCMYNKAX, HANPAGIEHHBIX HA NOMOWb U 0becneyenue O1a2ononyusl.

PeryisiTuBHBIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUSA

BbinmyckHUK Hay4uTCs:

* [[eJICNIOIaraHMIo, BKIII0Yasl IIOCTAHOBKY HOBBIX IieJIel, IpeoOpa3oBaHue MPAKTUYECKOHN 3a1aun
B II03HABATEIIbHYO;

* CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCJIOBUS JOCTH)KEHMS L€ Ha OCHOBE yu€Ta BBIJIEIEHHBIX
YUUTEJIEeM OPUEHTHUPOB JECHCTBUS B HOBOM y4eOHOM MaTepHale;



* IJTAHUPOBATH MMYTH JTOCTIKEHUS TENeH;

* YCTaHABIIMBATH ICJICBBIC TIPUOPUTETHI;

* YMETh CAMOCTOSTEIHHO KOHTPOJIUPOBATH CBOE BPEMSI U YIIPABIIATH HM;

* IPUHUMATH PEIICHUS B TPOOJIEMHOM CHTYyaIlMi Ha OCHOBE TIEPETrOBOPOB;

* OCYIIECTBIIATh KOHCTATUPYIOIIUN W MPEIBOCXHINAIONINN KOHTPOJIb 1O pEe3yNbTaTy U IO
Croco0y JEUCTBHUS; aKTyaJIbHBIN KOHTPOJIh Ha YPOBHE MPOU3BOJILHOTO BHUMAHUS;

* aJICKBAaTHO CaMOCTOSITEIHHO OIICHWBATh MPABUILHOCTH BBITIONHEHUS JCUCTBUS W BHOCHUTH
HEOOXOUMBbIC KOPPEKTHBBI B HCIIOJHEHHWE KAaK B KOHIIC JCWCTBHSA, TaK W IO XOAY €ro
peanuzanuu;

* OCHOBaM ITPOTHO3MPOBAHUS KaK MPEABHICHUS OYIyITUX COOBITHIA U Pa3BUTHS TIpOIIecca.
Buinyckuux nonyuum 603mMoACHOCMb HAYUUMBCA:

* CaMOCMOSIMeENbHO CMAsUmMb HOBble yUeOHble Yeau U 3a0adu,

* NOCMPOEHUIO ICUSHEHHBIX NIIAHO8 80 BPEMEHHO21 NepCneKmuee;

* NpU NIAHUPOBAHUU OOCMUIICEHUS Yelel CAMOCMOAMENbHO, NOIHO U A0eK8AMmHO YUUMbl8ams
VC08UA U CPeOCmBa Ux OOCMUNCEHUSL,

* 8blOCNAMb  ANbMEpPHamuenvle Cnocobbl  0oCMudiceHUus yeau U Gulbupams Haubosee
aghpexmuenwili cnocodb;

* OCHO8AM camope2ynAyuY 8 y4eOHOU U NO3HABAMENbHOU 0esmelbHOCIU 8 popme 0CO3ZHAHHO20
VAPAGNEHUsL C80UM NOBeOeHUEeM U  OessmelbHOCMbIO, HANPAGIEHHOU HA  OOCMUMNCEeHUe
NOCMABNIeHHbIX Yeell;

* OCyujecmensamy NO3HABAMENbHYIO PehieKCUio 8 OMHOuEeHUY 0elCmBULl No peuleHur0 y4eOHbIxX
U NO3HABAMENLHBIX 3A0aY;

* A0eKBAMHO  OYeHUBAMb O00BEKMUBHYIO MPYOHOCMb  KAK —Mepy  (QaKkmuyeckozo — uiu
npeononazaemo20 pacxooa pecypcos Ha peuienue 3a0adu;

* A0eKBAMHO OYEHUBAMb CEOU B0ZMONCHOCIU OOCMUNCEHUS Yeau ONPeOeséHHOU CIOHCHOCIU 8
PA3IUUHBIX chepax camocmosmenbHoU 0esimenbHOCu,

* OCHOBAM CAMOPEYTAYUU IMOYUOHATLHBIX COCMOAHULL,

* npunazame 80/1esble YCUIUA U NPeooonesamsv MmMpyOHOCMU U NPEensmcmeus Ha Nymu
oocmudiceHus yeiel.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA

BBITyCKHHUK Hay4IHUTCS:

* VIUTHIBATh pa3HbIC MHEHUS M CTPEMHUTHCS K KOOPJAWHAIIMK PA3IUYHBIX TO3HWIMHA B
COTPY/HUYECTBE;

* hopmyTHpoBaTH COOCTBEHHOE MHEHUE W TIO3HIIHIO, apTYMEHTHPOBATh U KOOPJIUHUPOBATH €€ C
MO3UIUAMH MMAPTHEPOB B COTPYAHUYECTBE IMPH BHIPAOOTKE OOIIEro perieHHss B COBMECTHOM
TeSITeTbHOCTH;

* YCTaHABIIMBATh M CPAaBHHUBATh Pa3HbIe TOYKU 3PCHUS, MPEXKIE YeM MPUHUMATH PEIICHUS U
JienaTh BBIOOD;

* ApryMEHTHPOBATh CBOIO TOUKY 3pEHUSI, CIIOPUTh U OTCTaWBaTh CBOIO MO3UIIHIO HE BPaXACOHBIM
U1 ONIIOHEHTOB 00pa3oM;

*33/1aBaTh BOMPOCHI, HEOOXOAMMBIE [UIsI OpraHW3alMd COOCTBEHHON NEATEIbHOCTH W
COTPYXHMYECTBA C NTAPTHEPOM;

* OCYIIECTBIIATh B3aWMHBI KOHTPOJIb M OKa3blBaThb B COTPYJHHUYECTBE HEOOXOAUMYIO
B3aMMOITOMOIIIb;

* aJICKBaTHO KCIIOJIb30BATh PEYb ISl MJIAHUPOBAHUS M PETYISIIIMKA CBOSH eATeIbHOCTH;

* aJICKBAaTHO HCITOJIb30BAaTh PEUEBBIC CPEACTBA JUISI PEIICHUS PAa3IMYHBIX KOMMYHHUKATHBHBIX
3aja4;, BIAJE€Th YCTHOM U TMHUCHMEHHOW pEUYBbI0; CTPOUTh MOHOJOTHYECKOE KOHTEKCTHOE
BBICKa3bIBAHUC;

* OPraHU30BBIBATh W IUIAHUPOBATH y4eOHOE COTPYAHUYECTBO C YUHTEJIEM U CBEPCTHHUKAMH,
OTIPECIIATh eI W (PYHKIMH yYACTHHUKOB, CITOCOOBI B3aWMOJICUCTBUS, IUIAHUPOBATH OOIIHE
CrOCOOBI PabOTHI;

* OCYIIECTBIIATh KOHTPOJIb, KOPPEKIIHIO, OIICHKY JICHCTBUI MapTHEPA, yMETh yOeKIaTh,



* paboTaTh B TpylIe — YCTaHABIMWBAThH paboyre OTHOIICHUs, dP(PEKTHBHO COTpYAHHYATH U
CHOCOOCTBOBATh MPOJYKTUBHOW KOOIIEpAIMK; WHTCTPUPOBATHCS B TPYIIY CBEPCTHUKOB H
CTPOUTH MPOTYKTUBHOE B3aMMOJICHCTBUE CO CBEPCTHUKAMU U B3POCIBIMH;

* OCHOBaM KOMMYHUKaTUBHOU pedIIeKCHH;

* HCIIOJIb30BaTh aJICKBATHBIC S3BIKOBBIC CPEACTBA UISI OTOOpPaKEHHS] CBOMX YYBCTB, MBICTCH,
MOTHBOB U TTOTPEOHOCTEH;

* 0TOOpaXkaTh B peun (omucaHue, OOBSICHEHHE) COJEp)KaHUE COBEPIIAEMBIX NEHCTBUU Kak B
(dbopMe TPOMKOI COIMATTU3UPOBAHHOMN peuH, Tak U B (hopMe BHYTpEHHEH pedH.

Buinyckuux nonyuum 603mMOoACHOCMb HAYUUMMBCA:

* yuUmbl8amsv U KOOPOUHUPOBAMb OMIUYUHbIE OM COOCMBEHHOU No3uyuu opy2ux naooel 8
compyoHuuecmee;

* YUUMbIGAMb paA3Hble MHEHUs. U UHmMepecbl U 000CHOBbIBAMb COOCMBEHHYI0 NOZUYUIO;

* NOHUMAMb OMHOCUMENbHOCIb MHEHULL U NOOX0008 K peueHuIo npooiemvl;

* NPOOYKMUBHO pazpeuiams KOHQIUKMbL HA OCHO8e YY4éma UHmMepeco8 U HNO3UYULl 6cex
VY4ACMHUKO8, NOUCKA U OYEHKU albMEePHAMUBHLIX CNnoco008 paspeulenus KOHDAUKMOS,
00208apu8amMbCsl U NPUXOOUMb K 00WeMY PeUeHUI0 8 COBMECHOU 0eslmelbHOCU, 8 MOM YUCTe
6 cumyayuu CmoJKHOBEHUs UHMEPECOs,

* Opamv Ha ceOsl UHUYUAMUBY 8 OP2AHU3AYULU COBMECTHO20 OeliCmBUsl (0el1080e TUOEePCmEo),

* OKazvlBamb NOO0EPIHCKY U cooelicmeue mem, Om KO20 3A8UCUM OO0CMUdICEHUe yenu 6
CO8MECMHOU 0esameIbHOCmU,

* OCyuecmenamy KOMMYHUKAMUBHYIO DeIeKcur0 KaK OCO3HAHUe OCHOBAHUL COOCMBEHHbIX
Oeticmautl u deticmauti napmuépa,

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIe008AMENbHO U NOJHO Nnepedasamy
napmuépy HeooX00UMY0 UHGPOPMAYUIO KaK opueHmup OJisi HOCMPOeHUs: Oelcmeust,

s gcmynames 6 Ouanoe, d mMakKdxice Y4acmeosamv 8 KOJIEKMUBHOM 00CYyHcOeHuu npooiem,
yuacmeosams 8 OUCKYCCUU U apSyMEeHMUpOo8ams C8010 NO3UUUIO, 811A0emb MOHOLO2UYECKOU U
ouanocuyeckou Gopmamu pedu 8 cOOmeemcmeuu ¢ SpamMmamuidecKuMy U CUHMAKCUYeCKUMU
HOPpMAMU POOHO20 A3bIKA,

* c1e006ams  MOPANbHO-IMUYECKUM U NCUXONOSUYECKUM  NPUHYUNAm  obweHus  u
COMPYOHUYECMBa HA OCHOBE YBANCUMENbHO20 OMHOWEHUS K NAPMHEPAM, GHUMAHUS K TUYHOCMU
0py2020, A0EK8AMHO20 MENCIUUHOCIMHO20 80CHPUAMUS, 20MOBHOCMU A0EK8AMHO Peazupo8ams
Ha HYs’cObl Opya2ux, 8 UYACMHOCMU OKA3bl8amb NOMOWb U IMOYUOHANLHYIO NOOO0EPHCKY
napmuépam 8 npoyecce 00CMuUICEHUs. 00ujell yeau co8MeCmHoll 0esimeabHOCMU,

* ycmpausamo 3QpGekmusHvie epynnogvie 00CyxHcoeHus u obecneuusamsv 0OMeH 3HAHUAMU
MedHcOY YneHamu epynnsl 0Jis NPUHAMUSL IPPEKMUBHBIX COBMECTNHBIX PeUleHUl,

*8 COBMECMHOU OesImeNbHOCMU YEMKO (QOpMyIUposams yeau 2epynnvl U NO360JAMb eé
VUACMHUKAM NPOABTAMb COOCMEEHHYIO IHEP2UIO O OOCTMUINCEHUSL IMUX Yeel.
IMo3naBaTebHBbIe yHHBePCAJIbHbIE YUeOHbIE TelCTBHA

BBITyCKHHUK Hay4IHUTCS:

* OCHOBaM peaTu3alliy MPOEKTHO-UCCIIEIOBATEIHCKOMN ICATEIIEHOCTH;

* IPOBOJUTH HAOIOICHNE U IKCTICPUMEHT MO PyKOBOJICTBOM YUHTEJIS;

* OCYIICCTBJIATH PACIIUPEHHBIN MOMCK WHPOPMAIIUU C MCIIOJIE30BAaHHEM PECypCcOB OMOIMOTEK H
WNHurepHera;

* CO3/1aBaTh M MPEeOOPa30BHIBATh MOJICIIH U CXEMBI JIJISl PEIICHHS 3a]1a4;

* OCYILIECTBIIATH BbIOOp Hambosiee 3PPEKTUBHBIX CIIOCOOOB pelIeHHs 337a4 B 3aBUCUMOCTH OT
KOHKDPETHBIX YCIIOBUH;

* TaBaTh OTPE/ICTICHHUE MTOHSITHSIM;

* YCTaHABJIMBAThH MIPUYNHHO-CIICACTBEHHBIE CBSI3H;

* OCYIIECTBJIATh  JIOTHYECKYIO  OMNEpalHi0  YCTAaHOBICHHS  POJOBUIOBBIX  OTHOIICHHIH,
OTpPaHWYCHUE TTOHATHS;



* 00001IaTh TOHSATUS — OCYHIECTBIATH JIOTHUECKYIO OIEpalMi0 TMepexoJa OT BHUAOBBIX
MPU3HAKOB K POJOBOMY MOHATHUIO, OT TMOHATUS C MEHBIIUM O0OBEMOM K TMOHSATHIO C OOJBIINM
00BEMOM;

* OCYHIIECTBJIAITh CPAaBHEHHUE, CEpHANMI0 W KIacCHU(PHUKAIUIO, CaMOCTOATEIHLHO BBIOWpas
OCHOBAHMS ¥ KPUTEPUHU ISl YKA3AHHBIX JIOTUUECKUX OIepaluii;

* CTPOUTH KJIACCU(UKAITUIO HA OCHOBE JUXOTOMHYECKOTO JIeJICHUS (Ha OCHOBE OTPHUIIAHUA);

* CTPOUTH JIOTUYECKOE PACCYKJICHHE, BKIIOYAIOIIEE YCTAHOBJIEHUE MPUUYMHHO-CIEICTBEHHBIX
CBSI3EH;

* O0BSCHATH SIBIICHUS, POIIECCHI, CBS3U M OTHOIICHHUSI, BBISIBIISIEMbIC B XOJI€ HCCIICIOBAHUS;

* OCHOBaM 03HAaKOMHTEIILHOTO, U3YYaIOIIero, YCBAUBAIOIIETO U TTIOMCKOBOTO YTCHHS;

* CTPYKTYpHUpPOBATh TEKCThI, BKJIIOUass YMEHHE BBIACIATH TJIABHOE U BTOPOCTENEHHOE, TJIABHYIO
UJIEI0 TEKCTa, BBICTPAUBATh MOCIIEI0BATEILHOCT OMMMCHIBAEMBIX COOBITHIA;

* pabotath ¢ MeradopaMH — TIOHMMATh TEPEHOCHBIM CMBICI BBIPAXKCHHH, MOHUMATh U
yIOTpeOIsATh 000POTHI PEeUH, MOCTPOSCHHBIE HAa CKPBITOM YITOJO00JICHUH, 00pa3HOM COJMKEHUN
CJIOB.

Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMBCAL:

* OCHOBAM peqhIeKCUBHO20 UMeHUs,

* CMasume npood.aemy, apeyMeHmuposamy e€ aKmyaibHoOCmy;

* CAMOCMOAMENbHO NPOBOOUMb UCCIE008AHUE HA OCHOBE NPUMEHEHUS MemOo008 HAOII00eHUs U
9KCnepumMeHma,

* 8b108U2AMb 2UNOME3bL O CEA3AX U 3AKOHOMEPHOCMAX COObIMULL, NPOYECCO8, 0OBEKMO8;

* 0P2aHU306b16aMb UCCIEO08AHUE C YENbIO NPOBEPKU SUNOME3,

* deslamb YMO3AaKOYeHUs: (UHOYKMUBHOE U NO AHALO2UU) U 8bI600bI HA OCHOBE Ap2YMEHMAYUU.



TemaTnueckoe nuianHnpoBanue 8 kiaacc.

Ne | HaumenoBan | Kou- | Kou- XapakTepUCTUKA OCHOBHBIX BUJI0B
n/n ue paszeJia BO BO AeATeJIbHOCTH
4aco0 | KOHTP 20P
B |0OJbHBI
X
padoT

1 | OcHOBHBIE 54 2 Pasnuuats IpPEAMETHI nzydenus [POII Xumus 8 kiace
TTOHATHSA €CTECTBEHHBIX HAayK, IOHITHS «aTom», [Ypok 1-14
XUMHAN «MOJIEKYJTa», «XUMHUYECKHH  dieMeHT», |CChUIKa:

(YpoBeHb «UOHY, «4acTuuay, «MHJEKCY», [(Xumusi - 8 Kkiacc -
aTOMHO — «kodpPULIMEHT», «cXema XUMUYeckou [Poccuiickast
MOJIEKYJIAPHBI peaxIum, «ypaBHEHHE XUMHYECKOW [PICKTPOHHAA INKOJIA|
X peakuuu». Habmonares cBolicTBa BemiecTB 1 |(resh.edu.ru)
MIPEICTABICHU UX M3MEHEHHS B XOJE XMMHUYECKHUX
i) peakmuii, Qu3nUeckne W XUMHUYECKHE

MpeBpaIIeHUs M3y4aeMBbIX BEIIIECTB.

Yuurscs IPOBOAUTH XUMUYECKUN

skcriepuMeHT.  MccrmemoBath  cBOWCTBa

n3ydaeMbix BemecTB. CoOnonaTh mpaBuiia

TeXHUKH  Oe3omacHoctH.  OmpenensiTs

MPU3HAKU XUMUYECKUX peaKkuuid,

OTHOCHWTEIBHYIO  aTOMHYIO  Maccy W

BaJICHTHOCTH 3JIEMEHTOB, cocTaB

MPOCTEUIITNX COCTMHEHU o 150.4

XUMHYECKUM popmynaMm. DukcupoBaTh B

TeTpagn HabogaeMble MIpU3HAKU

XUMUYECKUX PEAKIUH.

2 | Ilepuonnueck 7 1 Knaccuduuumposatb n3ydennsle (PO Xumus 8 knacc
U 3aK0H U XUMHUYECKUE BJIEMEHTHl U UX COeNUHEHUs. [Ypok 14-25
neproanYecKa CpaBHHUTH CBOICTBa BeIlecTB, (CchlUIKa:

s CUCTeMa MpUHAUIeKAIIUX K pa3HBIM  KjaccaM, [XUMHUS - 8 Kacc -
XUMHYECKUX XIMHYECKHE JJIEMEHTHI pa3HbIX Tpymil. |Poccmiickas
3JIEMEHTOB YcTaHaBIMBaTh BHYTpH- W PIEKTPOHHAS _IIKOJIA
AN MeXMnpeaMeTHole cBsizu. DopmynupoBarts |(resh.edu.ru)
Menpneneesa. nepuoanveckuil 3akon .M. Menaeneesa u

Crpoenue PacKpeIBaTh €ro CMBICI. XapaKTephU30BaTh

aToMa CTPYKTYypy  TEpUOINYECKOH  TaOIHUIBL

Pasnuuate mepuoas, A- u b- rpynmsL
OOBACHATH (hmsnueckuit CMBICIT
MTOPSIKOBOTO HOMEpA XUMUYIECKOTO
dJIEeMEHTa, HOMEPOB TPYIIBI U MEPHoaa, K
KOTOPBIM  DJIEMEHT  MNPUHAIJICKUT B
NEPUOINIECKOM CHCTEME J..
MenpeneeBa; 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB D3JIEMEHTOB B IMpeAeNiax MajbIxX
nepuooB U A-rpynn.  DopmyiaupoBaTh
ONpeleneHus]  HNOHATHM  «XUMUYECKUU

OJICMCHT», ((HOpSI,Z[KOBI:IfI HOMCEDP»,
«MacCCOBOC qHUCI0», «HU30TOIIbD»,
«OTHOCHUTCIIbHAA aTOMHas maccay,

«AJEKTPOHHAS O000JI0YKa», «IJIEKTPOHHBIN
cioi». OmnpenensaTs 4YHCIO TNPOTOHOB,
HEUTPOHOB,  DJIEKTPOHOB y  aTOMOB
XUMHYECKUX 3JIEMEHTOB, UCTIONB3YA
nepuoanyeckyto  tabmmiy.  CocTaBisTh
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CXeMbl CTpPOEHHsS aTOMOB TIepBbIXx 20
9JIEMEHTOB  TEPUOJUYECKOW  CHUCTEMBI
3JIeMeHTOB. JlenaTe yMO3aKIOYeHHEe O
Xapakrepe W3MEHEHHUS CBOWCTB

XUMHUYCCKUX JJIEMCHTOB C YBCINYCHUCM
3apAl0OB aTOMHBIX snep. MHccnenoBaTh
CBOMCTBa M3y4aeMbIX BemecTB. Habmomats
(¢u3nYecKre W XUMHYCSCKUE MpPEBpaIleHUS
M3y4aeMBbIX BEILECTB. OnuckiBaTh
XUMUYECKUE pEakIuu, HabmomaeMble B
X0/Ie  JKCIEpUMEHTa. Y4acTBOBaTh B

COBMECTHOM  OOCYXICHHH  pE3yJbTaTOB
OTIBITOB.
Crpoenue 7 @opmynupoBats ompexaenenus nonatui [POIL Xumus 8 kiace
BEIIECTBA. «KOBAJICHTHAS HeTIOoJIsSIpHAs CBsI3bY, |Ypok 26-29. 3233.
Xumudeckas «KOBAJIEHTHAs TIOJSApPHAsl CBS3b», «WOHHAs [CChUIKA:
CBSI3b. CBSI3BY, «CTETeHb OKHUCIIEHUS», |(XuMus - 8 Kjacc -
«AIEKTPOOTPHUIIATENLHOCTEY. Omnpenensats [Poccuiickas
TUI XUMHUUYECKON CBSA3M B COENMHEHMSIX Ha [PIEKTPOHHAA INKOJIA|
OCHOBaHHH XUMHAYIECKOM ¢dopmymsl. |(resh.edu.ru)
Onpenensirs CTETIeHb OKHCIIEHUS
3JIEMEHTOB B coeauHeHusXx. CocTaBiATh
(OpMyIIBI BELIECTB MO CTENEHU OKHCICHUS
aneMeHTOB. COCTaBISITh CpaBHUTENbHBIE U
0000111aroIIKe TaOIHIIBI, CXEMEIL.
KJ1ace 0P
1. 15 KnaccupuuupoBars xumudeckue peakuuu. [POIL Xumus 9 xmacce
MHoroo0paszu [IpuBoguTe TpHMepsl peaknuii Kaxzmoro [Ypok 1-21
e THIIA. Onpenensite OKHUCIUTEND, |CChUIKA:
XUMHYECKHX BOCCTaHOBHUTENb, IPOLECC  OKHUCIEHHA, (Xumus - 9 kmacc -
peaxkuuii BoccTaHoBieHuda. MccnenoBath ycnoBus, [Poccuiickast
BIHMSIONIMNE HA CKOPOCTh XHMHYECKOW [IIEKTPOHHAS IIKOJIA
peaKInH. (resh.edu.ru)
2. 43 OOBsicHAT, 3akoHOMepHOCTH u3MeHeHus [POI Xumus 9 xmacc
MHoroo0pa3su CBOMCTB HEMETANIOB B mepuoaax u A- [Ypok 22-34
e BellecTB rpynmnax. XapakTepu3uBaTh TajoreHsl Ha |CcbUIKa:
OCHOBE HX TOJOXEHHMS B mepuoandeckod [Xumus - 9 kmacc -
cucreme JI.M.MenpaeneeBa u ocodeHHocTel |[Poccuiickas
cTpoeHHs UX atoMoB. ONHCHIBATh CBOWCTBA [PIEKTPOHHAS IITKOJIA
BEIIECTB B XOA€ AEMOHCTpanuoHHOro u |(resh.edu.ru)
nabopaTopHOro 3KCIIEPUMEHTOB.
Coburonathb TEXHUKY 0e30MacHOCTH.
Brruucnars MAacCOBYIO JIOJIIO
PacTBOPEHHOTO BELIECTBA B PACTBOPE.
3.KparTkuii 10 CocTaBnsaTh MOJIEKYJISIpHBIE U CTPyKTypHble [POIL Xumus 9 knace
0030p ¢dopMmyiiel  yriieBogopoaoB.  OmnuceiBaTh Yok 35
BaKHEHIIINX CBOlCTBa M3y4yaeMbIX BemiecTB. [IpoBoauTs (Cchiika:
OpPraHuYecKu KaueCTBEHHbIE pEaKkIMM Ha HEKOTopble [XumMus - 9 kmacc -
X BellleCcTB OpraHWYecKHe BEIeCcTBa. Poccuiickas
DJICKTPOHHAS _IIIKOJIA
(resh.edu.ru)
Bcero: 136 - -
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IIpusoxkenne k padoyeii mporpaMmme ¢ Mcnojab3oBanueM odopynosanus «Touxkn Pocra»

8 knace

No Tema ConepxxaHue IleneBas ycraHoBKa ypoka Kon-Bo [Inanupyemsble pe3yiabTaThl Hcnons3oBanue

JIP 4acoB o0opyoBaHHe

1 K ypoky Ne [paktuueckas padora Ne 1 3HAaKOMCTBO C OCHOBHBIMHU 1 YMeHue noJib30BaThCs JaTtuuk Temnepa
Mertonpl no3HaHUS «HM3yuenue cTpoeHus METOAaMH HayKH HarpeBaTeIbHBIMU IPUOOpaMu TYpbI (TEpMOIIAPHBII),
B XUMHH TUTaMEHI» CIMPTOBKA
DKCIEPUMEHTAILHBIC
OCHOBBI XUIMHHU

2 K ypoky Ne JlaboparopHbiii onbIT Ne 1 3HAKOMCTBO C OCHOBHBIMHU 1 OnpenensiTs BOSMOXHOCTh JaTtuuk Temnepa
Mertonpl Mo3HaAHUS «/lo xakoii TeMnepaTypsl METOAaMH HAayKH MPOBENCHHS PEAKLIUI U TYpBI (TEpMOINIAPHBII),
B XUMHUU MOJKHO HarpeTh BELECTBO?) MPOIIECCOB, TPEOYIOLINX CIHPTOBKA
OKclIepUMEHTAIbHbIE HarpeBaHus
OCHOBBI XUMHHU

3 K ypoky Ne JlaGopartopHbiii onbIT Ne 2 [atb npencraBnenue o 1 YMeHune BEIOUpaTh MprOOPHI Jatuuk Temneparypbl
Mertojibl o3HaHMS «3Mepenue TemnepaTypbl TOYHOCTH U3MEPEHUI JUISL TPOBEJICHUS U3MEPEHUH, IJIATUHOBBIH,
B XUMHH KHUIIEHUS BOJIBI C IOMOIIBIO IUQPOBBIX JATYUKOB U TpeOYIOLUIMX TOUHOCTH TEpMOMETP,
OKCIIepUMEHTAIbHBIE | TaTYNKa TEMIEPaTyphl U aHAJIOTOBBIX TPHOOPOB MOKa3aHui JNEeKTpUIecKas
OCHOBBI XUMHHU TEPMOMETpa» IUIATKA

4 K ypoky Ne JlaGopartopHslii onbIT Ne 3 Cdopmupoats 1 3HaTh Impolecchl, MpoTeKkatonie | JlaTuuk Temnepa
MeToap! TO3HAHUS «Ormpenenienne TeMrepaTypsl | MpeACTaBICHHE O TIpH TIJIaBJICHUH BEIECTB TypHI (TEpMOTIapHEIii)
B XUMHH IUTaBJICHUS M KPUCTAIUIM3ALUK | TeMIIepaType U X KpUCTaNIN3alul
OKClepUMEHTabHbIE | METaIay TUTaBJICHUS, 00PaTUMOCTH
OCHOBBI XMMUH IUIABJICHUS U

KPUCTAJUTU3ALIUN
5 K ypoky Ne JlaGoparopHbiii onbiT Ne 4 DKCIEePUMEHTATEHOE 1 YMeTh 0TJINYaTh Hatuuk
«Onpenenenue ompeJiesIeHHE BOJIONIPOBOJIHYIO BOIY OT JIEKTPONPOBOIHOCTH,




IlepBoHauasnbHbIE
XUMUYECKUE
noHATus Yucrtele
BEILECTBA U CMECU

BOJIOITPOBOJIHON U
JUCTULTUPOBAH
HOM BOJBI»

JUCTUIUINPOBAHHON U
BOJIOITPOBOJTHOM BO/IbI

JUCTUIIIMPOBAHHOM, 3HATD,
[OYEMY JJIs1 IPOBEACHHUS
SKCIIEPUMEHTOB
HCTIONB3YIOT
JUCTUJIIIMPOBAHHYIO BOJY

U poBoit
MUKPOCKOT

K ypoky Ne JleMOHCTpalMOHHBIH N3ydyenne xuMu4eckux YMets oTinuaTh puzndeckue Jatuuk Temnepa
IlepBoHauanbHbIE skcnepuMeHT Ne 1 SIBJICHUA IPOLECCHI OT XUMHYECKUX TYpBI IUTATUHOBBII
XUMHUYECKUE «Bp1aenenue 1 NoromeHne peakuuit

MOHATHUS TeIuIa — MpU3HaK XUMUIECKOH

dusnveckue u peaknumn»

XUMHUYECKUE

SIBIICHUS

K ypoky Ne JeMoHcTpanmoHHbIN W3yuenue siBneHuii npu 3HaTh, YTO MPHU NPOTEKAHUU [Tpubop amnst OmBITOB
IlepBoHavanbHBIE aKcrepuMeHT Ne 2 Pa3IOKEHUH CIIOXKHBIX peaxIuii MOJIEKYJIbI BEIIECTB C DJIEKTPUYECKUM
XUMHUUYECKUE «PasnoxxeHne BOIBI BEIIECTB pa3pyLIaroTcs, a aTOMBI TOKOM

noHatus [lpocTeie U | 3MEKTPUYECKUIM TOKOM COXPaHSAIOTCS (IJIS1 BEILIECTB C

CJIO’KHBIE BEIIIECTBA MOJIEKYJIIPHBIM CTPOECHHUEM)

K ypoky Ne JleMoHCTpallMOHHBIN DKCIEPUMEHTAITEHOE 3HaTh GOPMYIHPOBKY 3aKOHA Bechl aniekTpoHHbBIE
IlepBoHavanbHBIE akcriepuMeHT Ne 3 «3akoH JIOKa3aTeNbCTBO JENCTBUSA U YMETb IPUMEHSATH €r0 Ha

XUMHYECKUE COXpPaHEHHS MacChl BEUIECTB» | 3aKOHA MIPaKTHKE, MIPH PEIIEHUH

MOHATHUSA 3aKOH pacuéTHBIX 3a/1a4

COXpPaHEHUS MacChl

BEIIIECTB

K ypoky Ne JleMOHCTpalMOHHBIN OKCIepUMEHTAIBHO 3HaTh 00BEMHYIO HOIIO CO [pubop mns
Krnaccer skcrepuMeHT Ne 4 ONPEICIUTh COACPIKAHUE OTIPEJICIICHHUSI CO




HEOPraHUYECKUX
coequnennii. Cocras
BO3/yXa

«Ormpenenenne cocraBa
BO3AyXa»

KHCJIOpOda B BO3AYXC

CTaBHBIX YacTEH BO3/yXxa

cTaBa BO3IyXa

10 | Kypoky Ne [IpakTrueckas padora Ne 2 CHHTE3 CONU U3 KUCIOTHI U Ywmets npoBoauts nipoctedimme | Ludposoii
Knaccer «[lony4yeHne MenHOTO OKCHJIa METaJuIa CHHTE3bl HEOPraHMYECKUX MHUKPOCKOI
HEOPTaHUYECKHX KyIopoca» BEIECTB C UCIIOIB30BAHUEM
COETMHEHNI WHCTPYKIUH
CaoiicTBa
KHCJIOT
11 | K ypoky Ne JlaboparopHsblit onbIT Ne 5 HccenenoBars 3aBUCUMOCTh Nwmets npeacrasiieHue o pas JaTuuk Temnepa
PactBopBI «3yueHne 3aBHCHMOCTH pacTBOPUMOCTH OT HOW 3aBHCHMOCTH PacTBOPHU TYpBI IUTATHHOBBIN
PacTBOPUMOCTH BEI[ECTBa TeMIepaTypsl MOCTH BeIIECTB OT TeMIiepa
OT TEMIIEPATyPb» TypBI
12 | Kypoky Ne JlaGoparopHbiii onbIT Ne 6 IToxa3aTh 3aBUCUMOCTh Ymers ucnonb3oBath nudpposoi | Ludposoit
PacTtBOpEI «Habmronenue 3a pocTtom pacTBOPHUMOCTH OT MHUKPOCKOIN TSl U3yUYEHHS MHKPOCKOI
KpHUCTAJLIIOB» TeMIepaTyphl (OpPMBI KPUCTAJIIIOB
13 | K ypoky Ne JlaGopartopHslii onbIT Ne 7 CcopmupoBats mOHSTHS HNwmets nmpeacrasiieHue o pas JaT4uk Temneparypsl
PacTtBopHI «IlepechIlieHHBIN pacTBOpP» «pa30aBIICHHBII PacTBOPY, JINYHOM HACBHIIIEHHOCTH IJIATUHOBBIN
«HACBIILEHHBIN PacTBOPY, pacTBOpa pacTBOPSIEMBIM
«TIepECHIIICHHBIN pacTBOP» BEIIECTBOM
14 | K ypoky Ne [IpakTrueckas padora Ne 3 Cdopmuposatp YMeTh onpenensaTh JlaT4uk ontuyeckoi
PactBopBI «Onpenenenne MIPEJICTABICHUE O KOHIICHTPALHIO pacTBOpa, IJIOTHOCTH

KOHIICHTPAIIUHU BEUICCTB
KOJIOPUMETPUIECKUM TI0
KaJTHOPOBOYHOMY IrpaduKy»

KOHIIEHTpAl[M1 BEILECTBA U
KOJINYECTBECHHOM
aHaju3e

HCITIOJIB3YSI
HWHCTPYKIUIO




15 | Kypoky Ne JlaGopartopHbiii onbIT Ne 8 CchopmupoBats moHsTHE 3HaTh ClIOCOOHOCTD Jatuuk Temnepa
Kpucramnoruaparer | «Onpenenenue temmneparypsl | «Kpucrammoruapat» KPUCTAJUIOTHPATOB TYpHI TUTATHHOBBIN
Ppa3noKeHUs paspymarbes
KPHUCTAJUIOTHIPATAY TIpH HarpeBaHUHU
16 | K ypoky Ne [Ipaktuueckas padora Ne 4 Cdopmupoats Ymets onpenensats pH Hatuuk pH
Knaccer «Omnpenenenne pH pactBopoB | mpencrasienue o pH cpembl pacTBOpOB
HEOPTraHUYECKUX KHUCJIOT U LIEJI0UehH» KaK XapaKTepUCTUKU
COCTMHCHHN KHCIIOTHOCTH pPacTBoOpa
OcHoBaHus
17 | Kypoky Ne JlaGoparopHsiii onbiT Ne 9 Cdopmupoathb ITpumeHsTh yMEHHUS 110 Hatuuk pH
Knaccel «Onpenenenne pH npeacTaBieHue o mkane pH onpeznenenuto pH B
HEOPTaHUYIECKUX Pa3IUYHBIX CPE» MIPaKTUYIECKOM
COeTMHEHUN JeSITETFHOCTH
OcHoBaHus
18 | Kypoky Ne JlabopatopHsiii oreiT Ne 10 DKCTIepUMEHTAIBHO JI0Ka3aTh [TonumaTh CyIHOCTH Mporecca Hatuuk pH, no3arop
Kinaccrr «Peakuysa HeUTpaIu3aIum) XUMUYECKUE CBOICTBA HEUTpau3aui U NIPUMEHSITh 00BEMa KUIKOCTH,
HEOPTaHUYECKUX JleMOoHCTpallMOHHBIN OCHOBaHUM MPOIECC HEUTpaTU3aIUU Ha OropeTKa,
COETMHEHUN sKcrepuMeHT Ne 5 MIPaKTUKE JaT4YUK Temrepa
XUMHUECKHE «OcHoBanus TemnoBoii TYpBI IUIATHHOBBIH,
CBOWCTBa OCHOBaHHUH | 3PQexT JATIUK JaBICHUS,
peakuuu TUAPOKCUIA HATPHUS MarHUTHas MeIlaaka
C YTJIEKHCIBIM Ta30M»
19 | Kypoky Ne JlabopatopHsrii ommeiT Ne 11 Hcnonb3oBaTh NOTyYECHHBIE YMeth onpenenstb KucnotHocts | Jatunk pH
CaoiicTBa «OmnpeneneHne KUCIOTHOCTH | 3HAHUSA JUIS ONIPEACIICHUS




HEOPTaHWYEeCKUX MTOYBBD» KHCJIOTHOCTH PacTBOPOB MIOYB
COETMHEHHUI
20 | K ypoky Ne JleMOHCTpallMOHHBIN ONBIT IToka3aTh 3aBUCHMOCTh 1 YMeTb OnpeensTh TUIL JaTuuk Temnepa
XumHuecKast CBsI3b No 6 «Temneparypa (hU3NIECKIX CBOWCTB KPUCTAJUIMYECKUX PELIETOK O TypbI IJIATUHOBBIN,
IIJIaBJICHUS BEILECTB C BEIIECTB OT TUIA TeMIepaType MIaBIeHus JaTYUK TEMIIepaTypbl
pa3HBIMU XHMHUYECKOH CBSI3U TepMOTIapHBIH.
TUIIAMHU KPUCTAJUTUIECKUX
pELIETOK»
I[Mpunoxenne Kk padoyeil nporpaMme ¢ UCNOJIb30BaHueM o0opyaoBaHus «Touku Pocray
9 kaace
Ne Tema Coneprxanue IleneBas ycTaHOBKa ypoka Kon-Bo [Inanupyemele pe3yabTaThl Hcnons3oBanue
JIP JacoB obopymoBaHue
1 K ypoky Ne JleMOHCTpallMOHHBIN OIIBIT IToka3ars, 4TO pacTBOpEHHUE 1 3HaTh, 4YTO PACTBOPEHUE — Jaruuk Temnepa
Teopmst Ne 1 «TenmoBoii addext BELLECTB UMEET PAJL (PM3UKO-XUMUYECKHAN TYPBI TUIATHHOBBIHA
3JICKTPOJIMTHYECKOH | pacTBOpEeHMs BELIECTB B MPU3HAKOB XUMHYECKON rpouecc
Aucconuanun BOJIC» peakuun
2 K ypoxy Ne IIpaktrueckas padora Ne 1 Brenenune monsTuit 1 YMeThb dKCIIepUMEHTAITHHO JaTamk
Teopus «ONEKTPOIUTHI U «QIEKTPOJIUTY» U OTIPENEIATH NEKTPOIUTHI U 3JEKTPONIPOBOAHOCTH
SJICKTPOIUTHICCKON | HedJIeKTPOIHUTH) «HEDJIEKTPOJIUT HEJJIEKTPOJIUTHI
JUCCOIUaIAN
3 K ypoxy Ne JlaboparopHsiii ombiT Ne 1 Cdopmuposathb 1 3HaTh, KAaKOE BIUSIHUE Hatuuk
Teopus «Bnusgane pacTBOpHUTENS MIPEJICTaBIIEHUE O BIUSHUU OKa3bIBaeT BOJA HA 3EKTPOTIPOBOAHOCTH
WIEKTPOIUTHUYECKOH | HA JUCCOLMALIUION» pacTBOpHUTENS Ha JUCCOLMAIINIO BELIECTBA
JUCCOIHAINN JTUCCOIHAIINIO 3JIEKTPOJINTA




K ypoky Ne JlaGoparopHblii orbiT Ne 2 DKCIEPUMEHTAIEHO BBECTHU YMeTh onpenensaTh CUIbHBIE U Hatuuk
Teopus «CunbHble u cnalble HOHATHE «CIa0bI ciabble SIEKTPOIIUTHI € TIO AIEKTPOTIPOBOAHOCTH
NEKTPOITUTHICCKON | 371eKTpONUTHD) JIEKTPOIUT MOIIBIO AATUUKA
aucconuannn 3IIEKTPONTPOBOTHOCTH
CutbHBIE
1 cradble
3JIEKTPOJTUTHI
K ypoky Ne JlaGopatopHbiii orbiT Ne 3 Cdopmupoathb 3HaTh 3aBUCUMOCTH Hatuuk
Teopus «3aBUCUMOCTh IIPEACTABIICHUE O 3JEKTPONPOBOJHOCTH PACTBOPOB | AIEKTPOINPOBOJHOCTH
SJIEKTPOIMTHIECKOH | 51eKTpONpOBOAHOCTH 3aBUCHUMOCTH oT
aucconnannn pacTBOpPOB 3JIEKTPOIPOBOAHOCTH KOHIIEHTpAallUl HOHOB
CWJIBHBIX 3JIEKTPOJIHUTOB OT pacTBOPOB OT KOHIIEHTpaLuU
KOHIIEHTPAIH HOHOB HMOHOB
K ypoky Ne IIpaxtrueckas padora Ne 2 3aKkpenuTh MPEICTaBICHIE YMeTh 3KCIIepUMEHTAIHHO Hatuuk
Teopus «Onpenenenne 0 3aBHCHUMOCTH OTIpeNENATh KOHIIEHTPALHIO 3NEKTPONIPOBOAHOCTH
SIICKTPOJIUTHICCKON | KOHIIEHTPAIIMH COJIH IO 3JIEKTPOITPOBOTHOCTH COJIM B pACTBOpPE € IMOMOIIIBIO
JUccolaluy 3EKTPONPOBOJHOCTH pacTBOpoOB JaTYMKa 3JIEKTPOIPOBOIHOCTH
pacTtBopa» OT KOHIIEHTpAIlu1 HOHOB
K ypoky Ne JlaGopartopHsiii onbIT Ne 4 HccnenoBats 0COOCHHOCTH [IpuMeHATE 3HaHUS O peakLuu Jatuuk
Teopust «B3aumopelicTre IIPOTCKAHUS PEAKLIUH HEUTpaJIN3aluU B UHBIX JJIEKTPOIIPOBOJAHOCTH,
SJIEKTPOIIMTHIECKON | rujpokcuaa Gapus ¢ cepHoit HEUTpanu3anuu YCIOBHAX no3atop 00sEMa
JIICCOITAAINHT KHCJIOTOI» KHUJIKOCTH, OrOpeTKa
Peakuuun nonHoro
oOmeHa
K ypoky Ne JlabopatopHslii ormeiT Ne 5 DKCNEepUMEHTAIBHO 3HaTh, UTO BCE PACTBOPHUMBIC HaTumx
Teopus «O6pazoBanue coneit MoKa3aTh 00pa3oBaHUe B BOJIE COJIU SIBJIAIOTCSA 3JIEKTPOIIPOBOAHOCTH

3JIEKTPOIUTUYECKON

HNOHOB




JUCCOIaINN aAMMOHUS» MIPU peaKkMy aMMHaKa ¢ CHJIBHBIMHM 3JIEKTPOJIUTAMHU
KHCIIOTaMU
9 K ypoky Ne JlabopartopHsrii ombiT Ne 6 N3yueHue OKUCIUTETBHO- Nwmeth mpeacraBieHue o Te JaTuuk TemnepaTypbl
Xumudeckue «3ydeHne peakuuu BOCCTAaHOBUTEJIbHBIX TI0BOM 3(p(heKTe OKUCTUTENBHO- | TIATHHOBBIH
pcaknuun B3aUMOJICUCTBHS CYIb(hHUTA MPOILECCOB, MPOTEKAIOIINX C BOCCTAHOBUTEIILHBIX
OxucaurensHo- HATpHUs C IEPOKCUIOM BBIIEIICHUEM DHEPIUU peakuuit
BOCTaHOBHUTEIHHBIE BOJIOPO/Ia»
peaxkumn
(OBP)
10 | K ypoky Ne JlaGopaTopHsrii omeiT Ne 7 Jlokasatp, 9TO B TIporiecce NwmeTs mipecTaBIeHus o pas Hatauk pH
Xumnyeckue «3menenue pH B xoze npotekanust OBP Bo3zmoxxHO JINYHBIX MPOAYKTAX
peakuun OBP OKHCIIUTEIIBHO- 00pazoBaHNe KUCIOTHI OKUCIIUTENbHO-
BOCCTAaHOBUTEIBHBIX WM IIET0YN BOCCTaHOBHUTEIBHBIX pEeaKIui
peaxkuuin»
11 | Kypoky Ne JlaGoparopHblii ombiT Ne 8 KonuuectsenHo 3HaTh, YTO METAJUTHI SIBIISIOTCS Jatuuk HanpsoKeHus
Xumnyeckue «CpaBHuTeIHHASL 0XapakTepUu30BaTh BOCCTAaHOBUTEISIMU C pa3
peakiun OBP XapaKTepUCTUKa BOCCTaHOBHUTEIBHYIO HOW BOCCTaHOBUTEIHHON
BOCCTaHOBHTEIb CIOCOOHOCTH METAIIIOB CIOCOOHOCTHIO
HOMW CIIOCOOHOCTH METAJLIIOBY
12 | Kypoky Ne JleMOHCTpaITMOHHBIE OTTBITHI M3yduTh 3aBUCUIMOCTD 3HaTh 3aBUCHUMOCTH CKOPOCTH [Ipubop ms
Xumndeckue Ne 2 «W3yuenne BnusHus CKOpPOCTH peaKIuu OT peakuu OT pa3InIHBIX HMIUTIOCTpaLuU
peakimn CkopocTh Pa3INYHbBIX (PAKTOPOB HA pa3MYHBIX (PAKTOPOB (hakTOpOB — TEMIIEPATYPHI, 3aBUCUMOCTH
XHMUYECKON CKOPOCTB PEaKIAn» KOHLEHTPALUH pearupyrommx CKOPOCTH
peaknnu BEII[ECTB, KaTaanu3aTopa, XUMUYECKOU

MIPUPOABI BEMIECTB, TUIONIA TN




COIMPUKOCHOBCHUA BCUICCTB

PEaKLuU OT YCIOBUM

13 | Kypoky Ne JeMOoHCTpalluOHHBIN OTBIT DKCIEePUMEHTAITEHOE 3HaTh QU3NYCCKHUE U Ammapat ais
Hemerabt Ne 3 «M3yuenue pusznueckux | uzydeHue QU3MUECKUX U XUMHUYECKHUE CBOMCTBA MPOBEIECHUS
l'anorensl A XUMHYCCKHUX XUMHUYECKUX CBOMCTB XJIOPA rajlor¢HOB XUMHAYECKUX

CBOMCTB XJIOpa» YMeTh 3anuchiBaTh ypaBHEHUSA nporieccoB (AITXP)
pEeaKLuii raJIOreHoB ¢
MeTaJlJIaMH, HeMETaJlIaMH, UX
Pa3IMUYHYIO0 OKUCIIUTEIBHYIO
CIIOCOOHOCTh

14 | K ypoky Ne [IpakTrueckas padora Ne 3 OnpenenuTs coaepKanne YMeTh NPUMEHSTh HaTuuk xmopung

lanorexsl «OnpeneneHne coaepx aHus XJIOPHUJ-HOHOB B HMOHOCEJIEKTUBHBIE JATUYNKU HMOHOB
XJIOPUJ-UOHOB B MUTHEBOU HCCIIETyEMBIX pacTBOpax
BOZAE»

15 | Kypoky Ne JleMOHCTpaIMOHHBIN OTIBIT: Wzyuuts n1aboparopHble 3HaTh 1a00paTOpHBIE CIIOCOOBI Amnmnapar ans
Ceposonopor, «[Tony4enue cepoBOOpPOJa U | CIIOCOOBI MOJYUSHHS CEPO MOJIy4YeHHUS CEPOBOIOPOaA, €ro MIPOBEACHUSA
Cyabubl H3Yy4YEHHE €T0 CBONCTB» BOJIOPOAA, €TO CBOMCTBA U ¢du3nUecKre 1 XUMUYECKHE XUMHYECKUX PEAKIIMH

JlaGopaTopHbIil OTIBIT: CBOWCTBa CyJIb(QHIOB CBOMCTBA YMETh IIPOBOAUTH (AIIXP), npu
«CuHTe3 cepoBOIOPOAa Ka4ECTBCHHBIC 00p AT OyYeHUs
KauecTBeHHbIe peakium Ha peaxkIuy Ha CEpOBOJIOPO] U ra3oB WJIM anmnapar
CEPOBOJIOPOJ U CYIIb(HIBDY COJIM CEepOBOJIOPOJHOM KUCIOThI, | Kumma

COCTaBJISITh COOTBETCTBYIOIIVE

ypaBHEHUS] XUMHUYECKUX

peaxkuui

16 | Kypoky Ne JeMoHCTpaMOHHBIN OMBIT N3yuuts cBoiicTBa 3HatThb pU3HYECKUe U Anmapat amus

Hemeramist Oxcuasl
cepol
CepHuCTast KHCITOTa

No 4«U3yuenmne cBOMCTB
CEPHHUCTOTO Ta3a U CepHUCTOMN
KHUCIIOTBD»

CCPHHUCTOr'O I'a3a

XUMHUYECKUE CBOKCTBA
CEpPHUCTOTrO raza YMeThb
3alKUCHIBATh YPABHEHUS PEaKIIUil

MIPOBEAEHHUS
XUMUYECKUX peaKIui
(AITIXP)




rasa c BOJIOM, CO IIeIoUYaMu

17 | Kypoky Ne JlaGoparopHbiii onbiT Ne 9 DKCIEePUMEHTAILHO T0Ka3aTh 3HaTh, 9TO PACTBOP aMMHAKa Hatuuk
Hemeramisl AMMHaK | «OcHoBHBIE CBOICTBA MIPUHAJICKHOCTh pacTBOpa B BOJIE — CJIa0BIH 3JIEKTPOJIHUT. DJIEKTPOIIPOBOAHOCTH
aMMHaKa» aMMHaka K ciadbiM YMeTh OnpeensaTh 3T0 CBOUCTBO
ANEKTPOIUTAM C IOMOUIBIO AaTYHKA
3JEKTPONIPOBOAHOCTH

18 | Kypoky Ne JeMoHCcTpannoHHBIE ONBITEL: | V3y4UTh IPOMBIIIIEHHBIE U 3HaTh IPOMBIIICHHBIE U TepmopesnucTopHbIi
Oxcup asora (IV) «Tonmyuenue oxcuna nmabopaTopHBIE CLIOCOOBI nmabopaTopHBIE CIIOCOOBI JTaTIUK TEMIIepaTyphl,

azota (IV) u uzyuenue ero MOJTyYeHHsI OKCUA a30Ta nony4eHus okcuna azota (IV), natuuk pH, matunx
CBOMCTBY; «OKHUCICHHE (IV), ero cBoiicTBa, ero AJIIEKTPOIIPOBOTHOCTH,
okcupa azora (II) mo oxcuna MIPUMEHEHHUE B IPOU3BOICTBE ¢$u3nUecKre 1 XUMUYECKHE amnmapart Juisl Ipo
azota (IV)»; a30THOU KUCIIOTHI CBOMCTBa YMETh COCTaBIIATh BEACHUS XUMUYECKHUX
«B3anMoaelicTBUe OKCcHIa COOTBETCTBYIOLME YPABHEHUS peaxmmii (AIIXP),
aszota (IV) ¢ XUMHUUYECKUX PEAKLIHAN MAarHuTHas Memaika
BOJIOM U KUCJIOPOJIOM, T10

Jy4eHHE a30THOM KHCIOTHD»

19 | K ypoky Ne [paktuueckas padora Ne 4 DKCIEepUMEHTAIEHO YMeTh UCIONIb30BATh JaTuuk HUTpAT
A30THasi KHCIIOTa U «Omnpenenenre HATPAT OIPENEIIUTD CONEPIKAHUE HU WOHOCEJIEKTUBHBIEC NTATYUKUA I | UOHOB
€ comu HMOHOB B IUTATEIbHOM TpaT-uOHOB B pacTBOpax OTpeNieTIeHNs] HOHOB

pacTtBope»

20 | Kypoky Ne JlaGopartopHsiii onbIT Ne 10 OKCIIepUMEHTAIBHO YMeTh 3KCIIepUMEHTAIBHO Harunk
Munepanpnbie «OrnpeneneHne aMMHavYHON pa3nu4yaTbh MOYEBHHY U OIIPEAEIATE MOYEBUHY 9JIEKTPOIIPOBOIHOCTH
ynoOpeHust CEJIUTPbI U MOYEBUHBI» MUHEpalIbHBIE YA0OpEHUs

21 | Kypoky Ne JlaGopaTtopHsrii oreiT Ne 11 DKCIepUMEHTAIEHO 3HaTh CBOMCTBA COCAMHCHUIA Hatuuk
Mertassr Kanbuwit «BzanmoneiicTeue YCTaHOBUTH 0Opa3oBaHHe KaJIbIIAs ¥ €TO 3HAUCHHUC B 9JICKTPOIIPOBOJHOCTH,

CoennHeHns

N3BECTKOBOM BOJHI C

CpeaHeN U KUCIIOW COJIU

TIPUPO/JIE U KU3HU YEIOBEKa

MarsuTHas MEliaJika,




KaJTBITHSI YTJICKUCITBIM pubop st
ra3om» TTOJTy9eHUS
ra3oB WIH anmapar
Kurma
22 | Kypoky Ne JlaGopaTopHsrif omeiT Ne 12 Uccnenosars nporecc 3HaTh, 4TO MPOIECC KOPPOIHH Jatuuk napieHus

Metamne! XKeneso

«OKHUCIeHUE Kene3a BO
BIIQYKHOM BO3ITyXE»

ANETPOXUMHIECKON
KOPPO3HH KeJie3a B BO3IAyXe

METAaJIOB MIPOTEKAET B
MPUCYTCTBHU BOJIBI ¥ KHCIIO
pona 3HaTh (pakTopHl,
YCKOPSIFOIIME MPOIIECC KOPPO3UU
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