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IHosicHUTEIbHAS 3aIIUCKA

Pa6ouas nporpamMma 1o XuMmu Jjisd 9 kiracca cocTaBjicHa Ha OCHOBE CJICAYIOIINX HOPMATUBHO-IIPABOBBIX
U MHCTPYKTUBHO-MCTOAUYCCKUX JOKYMCHTOB!

-®enepanbublii 3akoH oT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickoii @enepannn;
-OenepanpHplii  TOCYAApCTBEHHBIM  0Opa3oBaTelbHBIA  CTAaHAAPT  OCHOBHOTO  OOLIEro
oOpa3oBaHUs, YTBEPXKICHHBIH MpHKa3oM MHHHCTEpCTBA 00pazoBaHus W Hayku Poccuiickoit
@eneparyn ot 17.12.2010 Ne 1897 (manee — @I'OC ocHOBHOTO 00111€TO 00pa30BaHMUs)

- [locTanoBnenue ['11aBHOrO TOCYAapCTBEHHOTO caHuTapHOro Bpadya Poccuiickon ®enepanuu ot
28.09.2020r  Ne28  «O6  yrBepxkmenuun  CanlluH  2.4.3648-20».  «CanutapHo-
AMUAEMUOJIOTHYECKHE TpeOOBaHMS K OpraHM3alMsiM BOCHHUTAHHUA M OOY4YEeHHMs, OTIbIXa M
03JI0POBJIEHUS JIETEN U MOJIOJIEHKU;

-DenepanpHplil MepeyeHb y4eOHMKOB, PEKOMEHJIOBAHHBIX M JIOMYIIEHHBIX MUHUCTEPCTBOM
npocseneHus: Poccuiickoit @enepanuu no Ilpukasy Munnpocsemienust Poccun ot 20.05.2020
Ne254, OOIT HOO, OOIT OO00,00IT COO onobpennsix OeaepansubiM HaydHo-MeTomnyeckum
COBETOM IO y4eOHHKaM;

- O BHeceHunu wuszMeHeHuil B DenepaibHbId NepedeHb YYEOHHMKOB, PEKOMEHIOBAHHBIX U
JomynieHHbIX ~MunucrepctBoM npocBemieHuss  Poccmiickot  @epepanmu  no  IIpukasy
Munnpocsemenust Poccun ot 23.12.2020 Ne766,00I1 HOO, OOIT 00O, OOIl COO
onobpennsix denepanbabiM HayyHO-MeTOAMUECKUM COBETOM IO YYEOHHUKAM;

- [Ipukaz MunucrepctBa oOpazoBanus u Hayku Poccuiickoit ®eneparuu ot 14.12.2009 Ne 729
«O0 yTBEepKJCHHHM TIEPEUHS OpraHW3aIfii, OCYIIECTBIISIONINX H3/JaHHE YYEOHBIX MOCOOHH,
KOTOpbIE JIOMYCKAIOTCSI K KCIOJb30BAaHUIO B 00pa30BaTEIbHOM MpOIECCE B HMEIOMINX
rOCYy/IapCTBEHHYIO AaKKPEAWUTAIMI0O M peau3ylolnX o00pa3oBaTelIbHbIE MPOTPaMMBbl OOILEro
00pa3zoBaHust 00pa30BaTEIbHBIX YUPEKACHUIX» (C UBMEHEHUSIMH);

- [IpumepHas mporpamMma 1o yueoHOMYy npeameTy «xumus» apropa O. C. 'abpuensna

- YcraB MBOY COIII Ne3 r. Jlonenka PocToBckoii o0macTu;

- OcHoBHas 00pa3oBaTenbHas MporpaMMa OCHOBHOTO obmero oopazosanus MbOY COII Ne3 r.
Honenka

- [lonoxxeHue o CTPyKType, MOPSIKE Pa3pabOTKH U YTBEPKICHUH pabO4MX MPOrpamMM y4eOHbBIX
npeaMeToB (KypcoB) TEAaroroB B MYHHIIUIAIBLHOM OO/DKETHOM 00IIe00pa3oBaTeIbHOM
YUpEeXKJIEHUU cpenHeil obiieoOpasoBarenpHOil mikoiae Noe 3 MyHUIMIAIBHOTO 00pa3oBaHUs
«ropoa JloHemk»;

- Kanengapueiit yue6nsb1it rpadux MbOY COI Ne3 r.Jlonenka

- YyeoOnsiit mnan MBOY COL Ne3 r. Jlonenka PoctoBckoit o6mactu Ha 2022 - 2023 y4yeOHbIiI
roj



YMK: Ia6puensu O.C.
B cooTBeTcTBHMM C 3TUMM JIOKYMEHTaMH OOydaroliuecs TOJDKHBI OBJIAJICTh

npuéMamMH, CBS3aHHBIMH C  ONPEJCICHUEM IMOHSATHH: OTpaHWYUBATH WX,
ONMCHIBATh, XapaKTEpPU30BaTh W CpaBHHUBAaTh. TaK Kak XUMHSI — Hayka
AKCIIEpUMEHTATbHAs, 00YYAIOIIHECs TODKHBI OBJIAIETh TAKMMH TI03HABATEILHBIM U
y4eOHBIMHU JEHCTBUSAMHM, KaK dKCIICPUMEHT, HAOJItOJICHUE, U3MEpPEHUE, ONUCAHUE,
MOJIeTMpOBAaHKE, TUIIOTE3a, BEIBOM. B mporiecce n3ydeHus Kypca y o0ydaronuxcs
NPOJOJIKAIOT  (OPMUPOBATBCA  YMEHUS  CTaBUTh  BOIPOCHI,  OOBSICHSTH,
KJIacCU(UIIMPOBATh, CPAaBHUBATD, ONPEACIISATh HCTOUHUKH HUH(POPMAIUH, ITOTydaTh
¥ aHaJU3UPOBaTh €€, TOTOBUTh MH(POPMAIIMOHHBIA MPOJYKT, MIPE3CHTOBATh €r0 U
BeCcTH aucKyccuio. ClieIoBaTeIbHO, JACATSIBHOCTHBIN MOIX0/] B U3YUYCHUU XHUMHH
CIIOCOOCTBYIOT JIOCTHIKCHHIO JIMYHOCTHBIX, IPEAMETHBIX M METalpPeIMETHBIX
00pa30BaTeIbHBIX PE3YITHTATOB.
B ocHOBY Kypca TOJI0KEHBI CIICIYIONINE HIEH:
e MaTepuaTbHOE SJMHCTBO M B3aMMOCBSI3b OOBEKTOB H SIBIICHUI MPUPOJIBI;
e BeAymas  polib  TEOPETHUECKUX  3HAHUM  JUIS  OOBSCHEHUS
Y TIPOTHO3UPOBAHUSI XMMHUYECKUX SIBICHHM, OICHKH HMX MPaKTHYECKOM
3HaYUMOCTH;
® B3aMMOCBSI3b KAaYECTBCHHOW M KOJIWYCCTBCHHOH CTOPOH XHUMHYECKHX
00BEKTOB MaTEepPUATBHOTO MHPA;
® pa3BUTHE XMMHUYECKOW HAyKH M TPOU3BOJICTBO XUMHUYECKUX BEIIECTB
¥ MaTEpUAJIOB JIJIsl yIOBICTBOPEHUS HACYIIHBIX MOTPEOHOCTEH uemoBeKa
¥ OOIIIECTBA, PEIICHHUS TJI00ANTBHBIX MPOOIEM COBPEMEHHOCTH;
® TCHETHYECKAs CBA3b MEXITY BEIECTBAMH.
OTH ulen peanu3yloTcs B Kypce XHUMHUU OCHOBHOW IIIKOJBI TyTEM
JOCTVKECHUS CIICTYIOIIUX LeJsIei:
* Qopmuposanue 'y yUaUXCS  XAMHUYECKOW KapTHHBI MHpa, Kak

OPraHUYEeCKOM YaCTH €r0 LEJIOCTHOW €CTECTBEHHO-HAYYHON KAPTUHBI.
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* Pazsumue 1o3HABATEIbHBIX WHTEPECOB, UHTEJUIEKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEW ydalMXcsli B MPOLECCE M3YyYEHHUS UMU XMMHYECKOM HAayKd U €€
BKJIaJla B COBPEMEHHBIH HAyYHO-TEXHUYECKHH Tmporpecc; (opMupoBaHUE
BOKHEUIIMX JIOTMUECKUX OIMEpalfil MBIIUICHUS (aHaiu3, CUHTE3, 0000IIeHUE,
KOHKPETHU3allusi, CpaBHEHUE U JP.) B MPOIECCE MO3HAHUS CUCTEMBbI BAXKHEHIIMX
MOHATHUM, 3aKOHOB M TEOPUU O COCTABE, CTPOCHUU U CBOMCTBAX XMMHUYECKHUX
BCILICCTB.

* Bocnumanue yoexXaEHHOCTH B TOM, YTO NMPUMEHEHHUE MOJTYyUYCHHBIX 3HAHUM
U YMEHHUI MO XUMHUU SIBJISIETCS OOBEKTUBHOM HEOOXOIMMOCTHIO AJIsi O€30MacHOn
paboTHI ¢ BEIIECTBAMU U MaTepHUallaMH B OBITY U Ha MPOU3BOJICTBE.

* [Ipoexmuposanue u peanusayusi BHIMYCKHUKAMU OCHOBHOM HIKOJIBI JIMYHOM
00pa3oBaTeIbHON TPACKTOPUH: BBIOOP Mpoduist oOydeHHUs B CTapIIei MIKoJe WU
npodeccroHaIbHOr0 00Pa30BaATEIBHOTO YUPEKICHUS.

* Ognaoenue  KIO4e8bIMU  KOMNemeHyusmuy: YIeOHO-TI03HABATEIbHBIMH,

I/IH(l)OpMaHI/IOHHLIMI/I, HCHHOCTHO-CMBICJIOBBIMHU, KOMMYHUKAaTHBHBIMU.

MeToanueckne 0COOEHHOCTH MPENOAABAHUA KYPCa XUMHUM

[Ipenyaraempiil Kypc OTIMYAETCS OT APYTUX KYpCOB XMMHM JJII OCHOBHOM
IIKOJIbI, BKIIOUEHHBIX B DejiepalibHbIi TIepeueHb YUeOHUKOB, HATMYUEM BANHCHBIX
MemoouyecKux ocobeHHocmell.

1. Conepxxanne U MeTOAbI U3YUYEHHS NpeNIaraeMoro Kypca XuMHuH ISl
OCHOBHOH HIKOJIbI OTBEYAKT CTPYKTYPHO-AEATeIbHOCTHOMY moaxoay. OHu
pa3paboTaHbl B COOTBETCTBHUH C TEOPHEH MOITAMTHOTO (POPMUPOBAHUST YMCTBEHHBIX
JNEUCTBUN, MPEAJIOKEHHONM OTeYeCTBEHHbIM Mcuxonorom II. . ['anenepunsiM, B
KOTOPOMW BBIIEIIAETCS HECKOJIBKO 3TAMOB.

Oman co30anusi OpUeHMUPOBOYHOU OCHOBbI NpeoCcmoawell 0esimeabHOCuU

(OO/]). Yuamuecs moay4daroT HHQOPMAIIMIO O IEIU MPEACTOSIICH NesITeIbHOCTH



1 €€ MpeaMeTe, Y3HAIT, KaK M B KAaKOW IMOCIEIOBATEIBHOCTH OHU JOJIKHBI
BBITIOJIHATh OPUEHTAIIMOHHBIC, HCIIOJTHUTEIBCKUE U KOHTPOJIbHBIE IEHCTBUSL.

Bce nunakTudeckue euHULBI Y4EOHBIX KHUT JJIs1 7—9 KI1acCOB HAYMHAIOTCS
C TMOCTAaHOBKM 0Opa30BaTelIbHOM MpoOJIeMBbl, KOTOpas peliaerca B Ipolecce
n3y4yeHus naparpada Ha OCHOBE UMEHHO AESTENbHOCTHOTO MOIX0/1a.

B 9 knacce npu uzydyeHun xuMuu sieMeHTOB B kadectBe OO/l BeICTymaeT
OOIIMIA TJIaH XapaKTePUCTUKU METAIIJIOB, HEMETAJJIOB U MEPEXOHBIX AJIEMEHTOB.

Oman  gopmuposanus  MamepuarbHou  OesimeabHocmu.  Ydaluecs
BBITIOJIHSIFOT JCHCTBHS BO BHEIIHEH (popMe, CTAIKMBAACh C CaMUMH MpeaMeTaMu
WM  MOJEISIMHU: BBIIACJSIOT TMOJOXUTEIBHOE U OTPULATENIbHOE 3HAYCHUE
KOHKPETHOTO XHMHYECKOTO0 BEIEeCTBA WM peaknuu B cdepe ueroBedecKon
NEATEIBHOCTH WIM B OKPYXAIOIIEM MUPE; ONPEACISIOT XapaKTepHBIE MPU3HAKU
COCTaBa WIM CBOWCTB BaXKHEWIIHUX KJIACCOB HEOPraHUYECKUX COCIMHEHUI;
CaMOCTOSITEJIbHO XapaKTepU3yIOT KOHKPETHBIE XMMUUYECKUE 3JIEMEHTBI; TPOBOMIST
nabopaTopHbIE W TMPAKTHUYECKUE PAaOOTHI; TOTOBST COOOIICHHS] M Mpe3eHTAIUH;
OCYIIECTBIISIIOT TPOEKTHYIO AESITEIbHOCTh MO BHIOPAHHOW TEMAaTHKeE.

Oman eHnewnell peuu. JIGUCTBUSA ydamuxcs BepOaTU3YIOTCS B YCTHOW WJIU
MUCbMEHHOM pedu, OHU MPOrOBAPUBAIOTCSA W YCBAMBAIOTCS B 0000mEHHON hopme.
Tax, ydamuecs: 03By4MBaIOT, KaKyto HHGOPMAIIHIO HECET XUMHUYECKasi CUMBOJIUKA:
XUMHYECKUE 3HAKH, XUMUYECKHUE (HOPMYIIbl U YpPAaBHEHHUS XUMHUYECKON peaKiln,
cuMmBosMKa [lepuonuueckon cucteMbl XuMU4YecKux 3semeHToB 1. Y. Meneneesa.

Oman eHympenHeli peyu. BepballbHOE OCBOCHHE AEUCTBUS TIpO ceOds,
mporoBapuBaHue omnepamuii Tpo ceds, ©O0e3 BHemHed peun. JleiicTBue
penyuupyercs, HalpuMep, MOciIe NPOBEAEHHOTO YUYHUTEIIEM HHCTPYKTaXa MEPEN
MPAKTUYECKON UK J1abOpaTOPHOM pabOTON YUEHUK JOJIKEH MPOrOBOPUTH €r0 PO
ce0s1, 0CO3HATh €ro, BHYTPEHHE COTJIACUTHCSA C HUM WJIM BBISICHUTH HETOHSITHBIC
MOMEHTBI; TO K€ MPOUCXOAUT MPH PeICKCUN JIMYHBIX TOCTIKCHUH U BBIPAOOTKE
IJIaHA TOBBIIEHUS WX YpoBHS. OcoOyio0 BaXHOCTh A3TOT JTall WrpaeT Mpu

BBIIIOJTHCHHUH YIYCHHUYCCKOI'O NCCICAO0BATCIILCKOI'O ITPOCKTA.
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Humepuopuzayus oevicmeus. JleficTBue CTAHOBUTCSI BHYTPEHHUM MPOLECCOM,
AKTOM MBICIIA, JEWCTBUEM B YME€. YUEHHUK IEpPE] BBINOJHEHHEM XHUMHUYECKOTO
HKCIIEPUMEHTA WM peuIeHusl pacu€THoil 3afaud 1o ¢GopMmyinaM M ypaBHEHUSIM
MBICJIEHHO MPEICTABISET IOCJIEI0BATENBHOCTh CBOMX JEHCTBUM IO peaJu3alnu
BbIPaOOTaHHOTO TJIaHA.

2. Teopernueckue mOJOKEHHS Kypca XHMHH OCHOBHOH IIKOJbI
PACKPBIBAKTCH Ha OCHOBe INHPOKOr0 HCHOJIb30BAHMA B O0y4YeHHH
XHMHUYECKOro IKcnepuMeHTa (J1abOpaTOPHBIX ONBITOB M MPAKTUYECKUX padoT),
BTOM 4YHUCJIE W MNPOBOAMMOrO B  JIOMAallHUX YCJIOBHUSX, a  TaKke
JEMOHCTPALMOHHOTO SKCIIEPUMEHTA, KOTOPBIN MMOKA3bIBAET YUUTENb.

3. Pa3ButuHe uHGPOPMALMOHHO-KOMMYHUKATHBHOI KOMIETEHTHOCTH
o0yuaomuxcs: oOpallleHHMe K  Pa3jIM4YHbIM  HCTOYHUKAM  XUMHUYECKOM
uHpOpMAIIMK, TOATOTOBKY HH(POPMALMOHHOTO MPOJAYKTAa W €ro Mpe3eHTaIus,
YMEHUE BECTH IOUCKYCCHUIO, OTCTaUBaTh CBOK TOYKY 3PEHUS U KOPPEKTUPOBATH
NO3ULIMI0 HA OCHOBE aHAJIN3a aprTyMEHTOB YYaCTHUKOB JUCKYCCHH.

4. MeranpeaMeTHBIH XapakTep CcoOAep:KAHUA Y4YeOHOro MarTepuaJja:
peanuzanus CBA3€H C MpeaMeTaMHu HE TOJIBKO €CTECTBEHHO-HAYYHOI'O IIMKIA, HO U
C UCTOPHUEN, JIMTEPATYPO, MUPOBOM XYI0KECTBEHHOMN KYJIBTYPOH.

5. IIpakTUKO-OPMEHTHPOBAHHASL 3HAYUMOCTHL OTOOpPa  Y4eOHOro
COJepP:KaAHUs: CBs3b H3Yy4aeMOro Marepuajga ¢ JKU3HBIO, (QOpMUpOBaAHHE
HKOJIOTUYECKON TPaMOTHOCTH TIpU OOpalleHHH C XUMHUYECKUMHU BEIeCTBAMH,
MaTeprallaMi ¥ TPOIIECCAMH, OTBEYAIONMMU TpPEeOOBAHUSM TMPABUT TEXHUKHU
O0e3zomacHocT Tpu  paboTe B XUMUYECKOM KaOuwHeTre (J1abopartopum)
Y TIOBCEHEBHOM KU3HMU.

6. docTu:keHUs] TPeAMETHBIX, MeTaNpeAMeTHbIX MW JHYHOCTHBIX
pe3yJbTaTOB IOCPEICTBOM CTPYKTYPUPOBAHUS 3aJaHUM IO COOTBETCTBYIOIIUM
pyOpuKam:

«IIpoBepbpTe CBOM 3HAHUS »;

«IIpumeHuTEe CBOU 3HAHUS»;



«Mcnonp3yiiTe AOMONHUTENbHYIO HH(DOPMALIUIO»;

«BpIpazure cBOE MHEHUE».

OO0uass xapakTepuCcTUKA y4e0HOr 0 nmpeamera

[Ipennaraemas pabouas mporpaMma Mo XMMHUHU PacKphIBaeT BKJIAJ y4eOHOTO
npeIMeTa B JOCTHXKEHHUE LieJied OCHOBHOTO oOI1ero oOpa3oBaHUs U ONpeENeNsieT
BaKHEUILINE COJEPKATEIBHBIE JIMHUU IIPEAMETA!

e «Bewecmeo» — B3aUMOCBSI3b COCTaBa, CTPOEHHUSI, CBOMCTB, MOJYYECHUS
Y IPUMEHEHHMS BELECTB U MAaTEPUAJIOB;

o «Xumuueckas peaxkyus» — 3aKOHOMEPHOCTU MPOTEKAHUS U yIIPaBJICHUS
npolieccaMy MOJTYYEHHs U IPEBPAICHUSI BEUIECTB;

o «Xumuueckuti A3blK» — OIEPUPOBAHUE CHCTEMON  BaKHEHIIUX
XUMUYECKUX TIOHATUH, BIIAJICHUE XUMUYECKOM HOMEHKIATypOU H
CUMBOJIMKOH (XMMHYECKUMHU 3HaKaMH, (pOpMyIaMH U ypaBHEHUSIMN);

o «Xumus u Hu3Hb» — COOIIIOICHUE MPABUII XUMHYECKOU 0€30MacCHOCTH
npu oOpalleHHH C BeUIeCTBAMM, MaTepuajaMl M XUMUYECKHUMHU
IIPOLIECCAMU B IIOBCEHEBHOM KU3HU U Ha IIPOU3BOJCTBE.

Kypc opueHTupoBaH Ha OocBOeHHE OOYYaIOLUIMMUCS OCHOB HEOPTaHWYECKOM
XUMHUH M KpaTKoe 3HAKOMCTBO C HEKOTOPBIMU MOHATHSAMH U OOBEKTaMu
OPraHUYECKON XUMHHU.

B copepxxarenbHOM nUHUU «Bewecmeo» pacKpbIBAa€TCS YUYEHHE O CTPOCHUU
aToMa U BEILeCTBa, COCTaBe U KiIacCU(PUKAIIM XUMUYECKUX BEIIECTB.

B conepxarenbHON nuHUM «Xumuueckas peakyusy PacKpbIBaA€TCsS yUYEHHUE O
XMMHYECKUX  Ipoueccax:  Kiaccupukanus  XUMHYECKMX  peakuumi U
3aKOHOMEPHOCTH MX MNPOTEKaHWs; KAYECTBEHHAas M KOJIMYECTBEHHAs CTOPOHBI
XUMHYECKUX NPOLECCOB (pacy€Tbl MO XMMHYECKHM (OpMyjaM M YpaBHEHUAM

XUMHAYECKHX PEAKIIHH).



B copepxartenbHOW aMHUM «Xumuueckuu A361k» (HOPMHUPYIOTCA YMEHUS
yyYallMXcsl Ha3blBaTh BELIECTBA MO (opMyJaM M COCTaBIATH (POPMYINbI MO HX
Ha3BaHUSM, 3alMChIBaTh YPABHEHUS PEaKUUN U XapaKTEPU30BATh UX, PACKPHIBATH
MH(OpMAINIO, KOTOPYIO HECET XUMUYECKAsi CHMBOJIMKA, B TOM YHCIIE€ BbIpayKEHHAas
u B TabnauuHoM ¢Qopme (mepuoguyeckas cUCTEMa XHUMHUYECKHUX 3JIEMEHTOB
JI. . MenneneeBa, Tabiuiia pacTBOPUMOCTH BEHIECTB B BOJIE); HCIOJIb30BaTh
CUCTEMY XUMHUYECKHUX MOHATUN JIJIsl OMHCAHUSI XUMUYECKUX O0OBEKTOB (3JIEMEHTOB,
BEIIECTB, MATEPUATIOB U MIPOLIECCOB).

B conepxarenbHON nUHUM «XuMus U J#CU3HL» PACKPBIBAIOTCS JIOTUYECKUE
CBSI3M MEXY CBOMCTBaMU, MPUMEHEHUEM, MTOIYYCHHEM BEIIECTB B J1aOOPATOPHBIX
YyCIOBUSAX W Ha TMPOU3BOJACTBE; (OpMHpYyeTCs KylbTypa O€30macHoro W
HKOJIOTUYECKH TPAMOTHOTO O0paIlleHHUsl ¢ XUMUYECKUMU 00bEKTaMu.

B kypce 3HauuTenbHas poOJb OTBOJAUTCS XHUMHYECKOMY HKCHEPHUMEHTY:
NPOBEACHUIO MPAKTUUYECKUX paboT M J1abOopaTOpPHBIX ONBITOB, (UKCALUU U
aHaJIM3y UX pe3ylbTaToOB, COOJIOACHUIO HOPM W MpaBmwil Oe3onmacHoi paboThl B
XUMHUYECKOM KaOHuHeTe (J1abopaTopHH).

Peanuszamuss mporpamMMbel  Kypca B Ipouecce OOydeHHUs  MO3BOJMT
o0yyaroUMMcsl MOHITh POJIb U 3HAYEHHE XUMHUH CPEIu JAPYTrUX HayK O MpUPOJE,
T. €. PaCKpbITh BKJIaJ XUMHUHU B (HOPMHUPOBAHHUE LIETIOCTHON €CTECTBEHHO-HAyYHOU

KapTUHBI MUpA.



MecTo npeamera B yueOHOM ILJIaHe
DenepanbHbIN rOCYy1apCTBEHHBIN oOpa3oBaTeabHbIN CTaHgapT
IIPENyCMaTPUBAET U3Y4YCHHE Kypca XMMHHM B OCHOBHOM WIKOJIE KaK COCTaBHOM

YyacTH npeaMeTHou obnactu « EcTecTBeHHO-HAYyUYHBIE TPEAMETHD.

Kypc paccuutan Ha o0si3aTenibHOE H3YyUCHHE MpeaMeTa B 00béMe 68 yueOHbIX
4acoB MO 2 yaca B HEJIEINO B 9 Kiaccax.

[Tpennaraemelii Kypc XOTS M HOCUT OOIIEKYJIbTYPHBIH XapakTep U HE CTaBUT

3a/1auy MPOQEeCCUOHALHON TIOJITOTOBKU O0YYAIOIIMXCS, TEM HE MEHEE MO3BOJISCT

UM OIPEJEIUTHCS C BBIOOPOM Npoduiiss 00ydeHus: B cTapiieid mKoie.

.HI/I‘IHOCTHLIQ, METANIPECAMETHDLIC U MIPEAMECTHBIC PE3YJIbTAaThI

OCBOCHHS Kypca XUMUM

Ilo 3aBCPHICHHUIO KypCa XMMHH Ha 3TAIIC OCHOBHOI'O O6H1€FO O6pa30BaHI/Iﬂ

BBIITYCKHHUKH OCHOBHOM IIKOJIbI JOJIDKHBI OBJIAACTH CIICAYIOIIUMU PE3YJIbTaTAMU

1. JInuHOCTHBIE pe3yabTaThI:
1) ocosnanue cBOEW STHUYECKOW TNPUHAIICKHOCTH, 3HAHHE WCTOPUU XUMHUU U
BKJIaJ1a POCCUMCKON XUMHUYECKOW HAYKH B MUPOBYIO XUMHIO;
2) ¢popmuposanue OTBETCTBEHHOTO OTHOIICHHWS K MO3HAHWIO XMMHUU; TOTOBHOCTHU
Y CIIOCOOHOCTH yYalIuxcsi K CaMOpPa3BUTHUIO M CaMOOOpa30BaHUIO HAa OCHOBE
M3y4eHHBIX (AaKTOB, 3aKOHOB M TEOPHH XWMHU;, OCO3HAHHOTO BBIOOpA
¥ TIOCTPOCHHE UHAUBUAYAJIHLHON 00pa30BaTEIbHON TPACKTOPHH;
3) @opmuposanue  UENOCTHOM  €CTECTBEHHO-HAYYHOM  KapTUHBI  MUDA,
HEOTHEMJIEMOM YaCThI0 KOTOPOU SIBIISIETCS XUMUYECKas KapTUHA MUPA;
4) osradeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHUSI HAYKU

u O6H_ICCTBCHHOI71 IIPpaKTUKH, B TOM YUCJIC U XUMHUUYCCKNM,
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S5) oceoenue conMalbHBIX HOPM, MPABUJI MOBEJAEHUS, pojied U (HOPM COLMAIbHON
KU3HU B COIIMyME, MPHUPOJAEC W YACTHOW >KM3HH HA OCHOBE JKOJIOTHUECKOMN
KyJbTYpbl U 0e30macHOro oOpaleHust ¢ BEIIECTBAMU U MaTepUallaMy;

6) @opmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH CO
CBEPCTHHUKAaMH U B3pOCIBIMM B TIpolecce o0pa3oBaTeIbHOW, OOIIECTBEHHO
MOJIE3HOW,  Y4EOHO-UCCIIeIOBATENbCKOM, TBOPYECKOM W JOpPYrUX  BHUJOB

ACATCIIBHOCTH, CBA3aHHBIX C XUMHUEH.

2. MeTanpeaMeTHble pe3yJibTAThI:
1) onpeodenenue neneir cobCTBEHHOTO OOY4EHMSI, TOCTAHOBKA U (POPMYyITHUpOBaHUE
JIIs ceOs HOBBIX 3aJ1ad;
2) naanuposanue MyTeW AOCTUKEHUS >KEAEMOro pe3yjbTaTa OOy4YeHHUsS XUMHH
KaK TEOPETHYECKOT0, TaK M IKCIEPUMEHTAIBHOTO XapaKTepa;
3) coommecenue  CBOUX JEUCTBUH C IUIAaHUPYEMBIMU  pe3ysbTaTaMy,
ocyujecmenenue KOHTPOJSI CBOEW JNIE€ATEIbHOCTH B MPOLECCE JTOCTUKEHUS
pe3ynbTaTa, onpedenenue CocoOOB AEHCTBUN NMPHU BBHINOJIHEHUH J1AOOPATOPHBIX
U MPAKTUYECKUX PabOT B COOTBETCTBUHU C IIPAaBUIIAMH TEXHUKHU O€30M1aCHOCTH;
4) onpedenenue UCTOUHUKOB XUMHUUYECKON MH(OpMaLNHY, NOTyYEHHE U aHAIN3 €€,
co3/1aHre MH(POPMALMOHHOTO MPOAYKTA U €0 MPEe3eHTaIus;
5) ucnonvb3zoéanue OCHOBHBIX WHTEIJIEKTYaJIbHBIX ONEpalMi: aHalu3a U CHUHTE3a,
CpPaBHEHHUSI M CHUCTEMaTH3alud, OOOOIIEHHS U KOHKPETU3ALUU, 6bliGlIeHUe
IIPUYHMHHO-CIIEICTBEHHBIX CBSI3€M M nocmpoenue JOTHYECKOTO PacCyKICHUS
Y YMO3aKII0YeHUs (MHAYKTUBHOTO, AEIYKTHBHOIO M [0 AHAJOTWMU) Ha MaTepuale
€CTECTBEHHO-HAYYHOI'0 COJEPKAHMS;
6) ymenue co3naBaTh, IPUMEHATh U NPEOOPA30BBIBATh 3HAKH U CUMBOJIBI, MOJEIH
Y CXEMBI JUIsl pelIeHNs yueOHBIX U MO3HABATEIbHbIX 33/1a4;
T) ¢popmuposanue U pazeumue 3KOJOTHUECKOTO MBIIIEHUS, YMEHHE NPUMEHSITh
€ro B  [O3HABaTEIbHOW, KOMMYHUKATUBHOM,  COLHAIBHOM  IPAKTHKE

1 1poeCCUOHANILHOW OpPUEHTAIINH;
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8) ecenepuposanue WuAeH U ONpEICICHUE CPEICTB, HEOOXOMUMBIX [JsI UX

peanu3almy.

3. IlpeaMeTHbBIE pe3yabTaThI:
1) ymenue 0603HaYaTh XMMUYECKUE 3JIEMEHTHI, Ha3bIBaTh UX U XapaKTepU30BaTh
Ha OCHOBE I10J10’KeHUs B Iiepuoandeckou cucreme [[. 1. Menneneena;
2) ¢opmyruposanue WU3yYEHHBIX TOHSITUH: BEIIECTBO, XWMHUYECKHH 3JIEMEHT,
aTOM, MOJIEKYJIa, NUOH, KaTUOH, aHUOH, NMPOCTOE U CJIO0KHOE BEUIECTBO, XUMUYECKas
peakius, BUIbl XMMUUYECKUX PeakUuui U T. 11.;
3) onpedenenue MO QopMylnaM coCTaBa HEOPraHMYECKUX M OPraHMYECKHUX
BEIIECTB, BAJICHTHOCTH AaTOMOB XHMMHYECKHUX OJJIEMEHTOB WM CTENEHH UX
OKHCJICHHS;
4) nonumanue wHOOpPMAIMU, KOTOPYIO HECYT XUMHUYECKHE 3HaKH, (OpMYyIIbI
Y ypaBHEHUS,
5) ymenue xnaccuguyuposams TPOCThIe (METAUIBI, HEMETAJUIbl, OJIArOpOIHBIE
ra3pl) U CIOXHble (OMHApHBIE COEIMHEHMS, B TOM YHUCJIE€ M OKCHIbBI, a TaKKke
THUAPOKCUIBI — KHUCIOTHI, OCHOBaHHUA, aM(OTEpHbIE TUIPOKCUABI — U COJH)
BEILIECTBA;
6) @opmyruposanue TEPUOIUYECKOTO  3aKOHA, O00BACHeHUe  CTPYKTYpPbI
1 MHGOpMAIIMH, KOTOPYIO HECET MEPUOINYECKAs CUCTEMA XUMUYECKUX JIEMEHTOB
. 1. MenneneeBa, packpvimue 3HaYEHUS TIEPUOIUUECKOTO 3aKOHA;
7) ymenue xapakmepuzo6ams CTPOCHHE BEIECTBA — BUJbl XMMHYECKUX CBSI3EH
Y TUIBI KPUCTAJUIMYECKUX PELIETOK;
8) onucanue CTPOEHUS ATOMOB XUMHUYECKHX DJJIEMEHTOB C MOPSAKOBBIMU
Homepamu 1—20 u 26, omobpadicenue UX ¢ TTOMOIIBIO CXEM;
9) cocmaenenue GopmMya OKCHUIAOB XUMHUECKHUX IJIEMEHTOB M COOTBETCTBYIOIIUX

UM T'HAPOKCHUIOB,
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10)  Hanucamue  CTPYKTYpHBIX  (QOPMYJT  MOJIEKYJISIPHBIX  COCIAMHEHUM
1 QOPMYNBHBIX €AWHUIl HMOHHBIX COCJUHEHUM TIO0 BaJ€HTHOCTH, CTENCHU
OKHCJICHMSI WJIU 3apsA]ly HOHOB;

11) ymenue ¢opmynuposams OCHOBHBIE 3aKOHBI XMMHH: MOCTOSHCTBA COCTaBa
BEILIECTB MOJIEKYJISIDHOTO CTPOCHMS, COXPAHEHUSI MAacChl BEIIECTB, 3aKOH
ABoranapo;

12) ymenue ¢opmynuposams OCHOBHBIE TOJIOKEHHSI ATOMHO-MOJIEKYJISIPHOTO
YUEHHUS U TEOPUHU IIEKTPOTUTUUECKON AUCCOLUALINN;

13) onpeodenenue nMpU3HAKOB, YCIOBUN MPOTEKAHUS U MPEKPALIEHUS XUMUYECKUX
peaKiuu;

14)  cocmaénenue  MONEKYJSPHBIX  YpaBHEHUH  XUMHUYECKUX  PEaKIUH,
NOJITBEPKAAIONIMX  OOlIME  XUMHUYECKHE CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHMYECKUX BELIECTB U OTPAXKAOIINX CBS3H MEXAY KiIacCaMU COEIUHEHUI;
15) cocmasnenue ypaBHEeHHI peaklnil ¢ yHaCTUEM DJIEKTPOJIUTOB TakKe B HOHHOU
dopwme;

16) onpedenenue 1O XUMUYECKUM YPaBHEHUSM TMPUHAIJICKHOCTH PpPEAKIUN
K OIpeACIEHHOMY THUITY U BULY;

17) cocmasnenue ypaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHU
C TIOMOIIBIO0 METO/1a DJIEKTPOHHOTO OajaHca;

18) npumenenue  TOHATHUI  «OKUCIEHHE» U  «BOCCTAHOBJIEHUE» IS
XapaKTEPUCTUKU XUMUYECKUX CBONCTB BEIIECTB;

19) onpeoenenue ¢ TOMONIBIO KAYECTBEHHBIX PEAKIMN XJIOpUI-, CyIbdat-
1 KapOOHAT-aHMOHOB M KATHOHA AMMOHHMSI B PacTBOPE;

20) obOvAcHeHue BIUSHHS Pa3IWYHBIX (HAKTOPOB HA CKOPOCTh XUMHUYECKUX
peaKiui;

21) ymenue xapaxmepuzoéamsv  TONOXKEHHE METANIOB W  HEMETAJJIOB
B [IEPUOJINYECKON CHCTEME D3JEMEHTOB, CTPOCHHE HX aTOMOB M KPHUCTAJLJIOB,

ob1re pu3ndecKkre 1 XUMUUECKHE CBOMCTBA;
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22) o00vscHeHue MHOTO00pa3us NPOCTBIX BEHIECTB SBICHUEM aJUIOTPONHUU
C YKa3aHHUEM €€ IPUYMH;

23) ycmanosienue  PaA3NUUMU  TUAPO-, TMHUPO- U  DIEKTPOMETALTYPIUHU
U ULTIOCMpUposanue STUX Pa3IUuuil MpUMEpPaMH MPOMBIIUICHHBIX CIIOCOOOB
MOJIYYEHHS] METAILJIOB,;

24) ymenue oasamuv o0y xapaktepuctuky snementoB I, II, VIIA rpynm, a
TaKXKe BOJOpPOAA, KHUCIOpOAa, a3zoTa, cepbl, (ocdopa, yriaepoma, KpeMHUS U
00pa30BaHHBIX MMHU MPOCTHIX BEHIECTB M BAXKHEHIINX COCIMHEHUHN (CTpOCHHUE,
HAXOXJICHWE B MPUPOJE, MOJMy4YeHHE, (PU3MUECKHEe W XMMHUYECKUE CBOMCTBA,
IpUMEHEHHE);

25) ymenue onucvléames KOPPO3UIO METAIUIOB M CIIOCOOBI 3aIIUTHI OT HEE,;

26) ymeHue npou38o00ums XUMHYECKHE PACUEThl C HUCIOJIb30BAHUEM IMOHSITUHN
«MaccoBas 01 BEUIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJISPHBIN
00BEM» 10 (hopMyIaM U YPaBHEHUSIM PEaKIUii;

27) onucanue CBOWCTB M MPAKTUYECKOTO 3HAUYCHMS] W3YYEHHBIX OPraHUYECKHUX
BEIIECTB;

28) @vinonneHue OOO3HAYCHHBIX B IMPOTrpaMMe SKCIIEPUMEHTOB, PACNO3HABAHUE
HEOpPraHMYECKUX BEIIECTB 0 COOTBETCTBYIOIINM MPU3HAKAM;

29) cobmooenue mpaBui Oe30mMacHON pabOTBl B XHUMHYECKOM KaOWHETE

(;tabopaTtopun).
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9 KIIACC
IToBTOpeHue U 00001IeHUE CBeAeHUIl 0 KYpCy 8 Kiacca
bunapnsie coenuHenus. Okcuapl coaeodpa3yronme U HecoaeoOpas3yoIme.
['unpokcuaepl: OCHOBaHMS, aM(OTEepHBIC THAPOKCHIBI, KHCIOPOICOACPIKAIIHNEC
KHCITOTh. CpeiHue, KUCIbIe, OCHOBHBIC U KOMIIEKCHBIE COJIH.

OO06oOmeHne CBeACHUH O XMMHYECKMX peakiusax. Kiaccudukarms
XUMHYECKUX PEaKIUi 10 pa3IMYHbIM MTPU3HAKAM: COCTaBY M YHUCITy PEearupyrommnx
U 00pa3yroIuXcs BEIIECTB, TEIIOBOMY 3(dQeKTy, 00paTUMOCTH, HU3MEHECHHIO
CTeNeHEl OKMCIIEHUS DJIEMEHTOB, OOpa3yIolIMX pearupyrounue BellecTBa,
arperaTHOMY COCTOSIHUIO pEearupyroluX BEIIECTB, UCIOJIb30BAHUIO KaTalu3aTopa.

[ToHsiTHE O CKOPOCTH XUMHUYECKOH peakinuu. DakTOpbl, BIHSIONIMEC Ha
CKOPOCTh XHMHYECKHMX PpEaKIMil: TMpUpoJia pPEarupyromux BeIIeCTB, UX
KOHIEHTpAlMsi,  TeMmIeparypa,  IUIONIaJb  CONPUKOCHOBEHHUSA,  HaJM4YHUE
karanu3aropa. Karanus.

JdeMoHcTpamuun

o O3HakoOMIIEHHE C KOJUICKIIUSIMHA METAJIOB M HEMETAJIJIOB.

o O3HaKOMIICHHE C KOJUICKIIUSIMH OKCHJIOB, KUCIIOT U COJICH.

e 3aBUCHUMOCTH CKOPOCTH XMMUYECKOW PEaKIMH OT MPHUPOIBI pPEearupyromux
BEIIECTB.

e 3aBUCHMOCTh CKOPOCTH XUMHYECKOM peakuud OT KOHIEHTPAINH
pearupyIonux BemecTB.

e 3aBUCUMOCTh  CKOPOCTM  XHMHUYECKOW  peaknmuu  OT  IJIOMIAau
CONPUKOCHOBEHHUS PEarupyrolnX BeIIECTB («KUIAIIUMN CIOW»).

e 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEaKkImuu OT TeMIepaTyphl
pearupyronux BemecTB.

JlabopaTopHbie ONBITHI

® BzanmopencTBUE aMMHaKa U XJOPOBOIOPO/IA.

® Peaknuus HeWTpaau3aluu.
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® HaGntonenue terioBoro 3 exra peakiiuy HeHTpain3almi.
® B3aumopeiictBue cepHoit KucnoTel ¢ okcugom meau(1l).
® PaznokeHue nepokcua BOJOPOia ¢ MOMOIIBIO KaTala3bl KapTodes.

® 3aBUCHMOCTh CKOPOCTH XMMHMYECKOM PEAKIMU OT MPUPOABI PEArUPYIOLIUX

BCUICCTB HA IIPHUMCPC BBaHMOI[GP'ICTBPISI pPacTBOPOB TI/IOCYJ'IB(baTa HaTpus U XJIopuaa

Oapusi, THOCYIb(aTa HATPUS U COJITHOM KUCIIOTHI.

® 3aBUCUMOCTbH CKOPOCTH XMMUYECKOW pPEaKIMU OT NPUPObl METAILUIOB IIPU UX
B3aMMOJCHCTBUH C COJSHOM KUCIOTOM.

® 3aBUCUMOCTh CKOPOCTU XMMUUYECKOW PEAKIMUA OT MPUPOAbI KUCIOT MPU HUX
B3aHMOJICHCTBHH C KEJIC30M.

® 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU PEaKlUU OT TEMIIEPATYPHI.
® 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU PEaKIIMU OT KOHIIEHTPAIIUH.

® 3aBUCHUMOCTb CKOPOCTH XUMHYECKON PEAKLMU OT IIONIadN
COIIPUKOCHOBEHUS PEarnpyOIIUX BEILIECTB.

® 3aBHUCUMOCTb CKOPOCTH XUMHUYECKON PEaKkiliy OT KaTaliu3aTopa.

XuMHYeCKHEe peaKlMi B PACTBOPAaX 3JIEKTPOJIUTOB
[lonsitue 00  DIEKTPOIUTUYECKONW  AMCCOUMALNU. DJIEKTPOIUTHI U
HEJJICKTPOJIUTEL. MeExXaHu3M  JUCCOLMALMK  JJIEKTPOJIMTOB € Pa3iIuYHbIM
xapaktepoMm cBsaA3u. CTeneHb HNEKTPONUTHYECKON auccouuanuu. CuiIbHBIE U
ciadble STIEKTPOIUTHI.
OCHOBHbIE  TIOJIOKEHUSI TEOPUU  BJIEKTPOJIUTHYECKOW  JIHUCCOLMAIUU.
Knaccudukanuss moHoB M uxXx cBoiicTBa. KuCIOThI, OCHOBaHMS M COJM Kak

a7eKTpoauThl. X Knaccupukanus U JUCCOIUAIIHS.
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OO0uue XMMHYECKUE CBOMCTBA KUCJIOT: U3MEHEHHE OKPACKU MHAMKATOPOB,
B3aUMOJICMCTBUE C METAJUIAMHU, OKCUJAMHU U THUAPOKCUIAMHU METAIOB U COJISIMHU.
MounekynsipHble U HOHHBbIE (MOJHBIE W COKpAlIEHHBIE) YpaBHEHHS pPEaKUuu.
XUMUYECKUNA CMBICII COKPALIEHHBIX YPaBHEHUW. YCIIOBUSA IPOTEKAHUS PEaKLUU
MEX1Y 3JIEKTPOJIMTAMU JI0 KOHIA. Psiji aKTHBHOCTH METAJLIIOB.

OOmue XMMHUYECKHE CBOMCTBA IEIIOYCH: B3aMMOJACHCTBHE C KHCJIOTaMH,
OKCHJIaMH HEMETasuioB, coisiMu. OO0IMe XMMUYECKHE CBOMCTBA HEPACTBOPHUMBIX
OCHOBAaHMU: B3aMMOJEHUCTBUE C KUCJIOTAMH, PA3I0KEHUE MMPU HATPEBAHUHU.

OO0mue XUMUYECKHME CBOMCTBAa CpEIHUX COJel: B3aUMOJEHCTBUE C
KHCJI0TaMH, IIeJIOYaMHu, COJISIMU U MeTajajaaMH. B3aumoieiCTBHE KUCIIBIX COJICH CO
eJI0YaMu.

IM'uaponus kak oOMEHHOE B3aUMOJCHCTBHE coyieil ¢ Bojoil. ['maponu3 comu
CUJILHOTO OCHOBAaHUS M CJIa00W KUCIOTHL. ['MaApoiu3 coim caaboro OCHOBAHHS U
CWJIBHOM KUCJIOTHL. Bomopoansiil mokaszarens (pH).

CBolicTBa KHUCIIOT, OCHOBAaHWW, OKCHUJIOB U COJIed B CBETE€ TEOPUH
ANEKTPOJIUTHYECKON  JAUCCOIMAIIMM U TPEACTABICHUH 00  OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUSIX.

JdeMoHCTpamuun

e lcnpITaHWE BEMIECTB U X PACTBOPOB Ha AJIEKTPOIPOBOJHOCTb.

® 3aBHCHUMOCTD JICKTPONPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPALIUH.
e JIBmKEHUE OKPAIICHHBIX NOHOB B JIEKTPUUYECKOM IT0JIE.

e OrmpeneneHue xapakTepa cpeabl B pacTBOpax COJEH.

JlabopaTopHbIe ONBITHI

® Jlucconmanus cnadbIX 3JEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.
® lI3MeHeHne OKpacKu MHIMKATOPOB B KMCJIOTHOM CpeLe.
® Peakuust HeMTpanu3alyu pacTBOpa WEIOUM PA3TNYHBIMU KUCIOTAMMU.

® [Tonyuenue rugpokcuaa Mmeau(ll) u ero B3auMoelcTBrE C pa3TMUHBIMU

KHMCJIOTaMH.
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® B3auMojencTBie CUIbHBIX KUCTOT ¢ okcuaoM meau(Il).
® B3zaumozencTBue KUCIOT ¢ METa/UIAMU.
¢ KauecTBeHHas peakiys Ha KapOOHAT-UOH.
® [Tony4yeHue CTyIHS KPEMHUEBOM KUCIIOTHI.
® KauecTBeHHas peakiys Ha XJIOPUJI- UK CYIb(aT-UOHBI.
® M3MeHeHre OKpacKu MHIMKATOPOB B IIEJIOYHOU Cpeje.
® BzaumonencTBHE MEIOYEH C YTIIEKUCIBIM Ta30M.
¢ KayecTBeHHas peakiiysi HA KATHOH aMMOHMUSI.
® [Tonyuenue rugpokcuna menu(ll) u ero paznoxxeHue.
® BzaumoeicTBre KapOOHATOB C KUCIOTAMH.
® [Tonyuenue runpokcuaa xeneza(lll).

® B3auMoeiicTBue xene3a ¢ pactBopoMm cyibdara meau(Il).

IIpakTuyeckue padoThl
1. Pemienue skCiepuMEHTAIBHBIX 337124 110 TEME « DNEKTPOIUTHIECKAS
JTUCCOLIMATIHSI.
HeMmeTa/uibl 1 MX COeIMHEHUSA
CrpoeHune aTOMOB HEMETAJUIOB U UX MOJIOKEHUE B MEPUOJUUYECKON CHUCTEME.
Psan snexrpoorpunarensHocTH. KpucTtaminueckue pemérku HEMETauioB —
npocThix BemecTB. duznueckue cBoicTBa HeMeTauioB. OOIIME XUMHYECKHE
CBOMCTBAa HEMETAJUIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE.
l"anorensl, cTrpoeHne WX aTOMOB M MOJEKyd. PU3MUECKUE U XUMUUYECKHUE
CBOMCTBA TaJIOT€HOB. 3aKOHOMEPHOCTHM W3MEHEHHUSI CBOICTB TajJOr€HOB B

3aBUCMMOCTH OT HX IIOJIOXKCHHA B HGpHOI[PI‘-IGCKOfI CHCTEMC. HaXO)KI[eHI/Ie
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raJIOTEHOB B NPUPOJE U UX IMOIyYEeHHE. bHOIOrnyecKkoe 3HaYeHUE U MPUMEHEHNE
raJOreHoB.

['anoreHoBoAOpOABl M COOTBETCTBYIOIIME KM KHUCJIOTBHI: IUIaBUKOBa,
coJisiHasg, OpoOMOBOIOPOJHAs, HOJAOBoJNOpoAHas. [ anoreHuanl. KauecTBeHHBIE
pEeaKIuy Ha raJoreHu1-uoHbl. IIpuMeHenne coeNMHEHNI TalOreHOB.

O6mas xapakrtepuctuka 3iaemMeHTOB VIA-rpynnsl. Cepa B mpupoge u eé
nojiydeHue. AJUIOTPONHBbIE MOJIU(UKAIMU Cepbl U MX CBONUCTBA. XHUMHUYECKUE
CBOMCTBA CEPBI U €€ MPUMEHEHUE.

CepoBoJ1OpOJI: CTPOEHUE MOJEKYIbI, (PU3UUYECKUE U XUMHYECKHUE CBOMCTBA,
nojsyuenue u 3Hauenue. CepoBojopoaHas kucinora. Cynbuabl U UX 3HAYCHHE.
JIromuHOGOPHI.

Oxcun cepwi(IV), cepuucras kuciora, cyiabdursl. KauecTBeHHas peakius
Ha CYJIb(UT-UOH.

Oxkcun cepsi(VI), cepnast kucnota, cynbdatel. Kpucramioruaparsl.

CepHasi KHUCIIOTa KaK CHJIBHBIA dyeKTpoduT. CBoiicTBa pa30aBiieHHON
CEpHOM KHCIOThl KaK THUIWYHOM KHCIOTHI: B3aUMOJAEHCTBHE C METaJUlaMH,
OCHOBHBIMU 1 aM(OTEPHBIMH OKCHJAMH, OCHOBAHHSIMH U aM(pOTEPHBIMU
rUApoKcuaamMu, comsiMu. KaduecTBeHHast peakiius Ha Cyib(paT-uoH.

OO6m1as xapaKTepruCTHUKA dJIEMEHTOB VA-Tpymbl. A30T, CTpOEHHE €T0 aToMa
U MoJieKyJsibl. DU3NYECKHE U XMMUYECKHE CBOWCTBA U NMPUMEHEHHE a30Ta. A30T
B IIPUPOJIE U €70 OMOJIIOTUYECKAs POJIb.

AMMUaK, CTpOE€HHE MOJIEKYJIBI U (U3MYECKUE CBOMCTBA. AMMHAadHas BOJA,
HAIIATBIPHBIA COUPT, THUAPAT aMMHUAKA. J{OHOPHO-aKUENTOPHBIM MEXAHU3M
o0pa30oBaHus CBSI3M B KATHOHE aMMOHUsSA. BoccTaHOBUTEBbHBIE CBOMCTBA aMMHUAKa.
Conu aMMoOHuUs ¥ UX puMeHeHue. KauecTBeHHast peakiys Ha KaTUOH aMMOHHUSL.

Okcuapl a30oTa: HECOJIEOOPa3yIolIKe U KUCIOTHBIE. A30THUCTasi KUCJIOTa U
HUTPUTHL. A30THAsI KUCJIOTA, €€ MOJy4eHUue U cCBoMcTBa. HUTparsl.

®ocdop, crpoenne aroma u amnorponus. Pocunsl. dochun. Oxcun

docdopa(V) u dochopnas (oprodpocdopnas) kuciora. Pocdartsl.
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OO6mas xapakrtepucThka 31eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHUs
aTOMOB, MPOCTBIX BEIIECTB M COEAWHEHHI B 3aBUCUMOCTH OT IOJIOKECHUA
AJIEMEHTOB B MEPUOAMYECKON cucTteme. Yriaepoi. AIIOTponHble MOAU(BUKAIIIN:
anmas, rpadut. AMOpQHBIN yIiIepo: caxa, akTUBUPOBAHHBIN yroJib. AcopOorusi.
XHAMHUYECKHE CBOWCTBA yriepojaa. KOKCOXMMHMYECKOE MPOU3BOACTBO M €T0
npoaykuus. Kapoumsl.

Oxkcup yrinepoaa(ll): ctpoeHne Mosiekymbl, moaydyeHue U cBorcTBa. OKCU
yraepona(IV): ctpoenne MOJeKysbl, TOJIyYeHUE U CBOMCTBA. YTOJbHAs KHUCIIOTA.
Conu yrojibHOM KHCJIOTHI: KapOOHAThl W TUApoKapOoHaThl. TexHuueckas u
NULIEBAS COMA.

Opranuueckast Xumusi. Y r1€BOAOPOIBI.

MetaH, 3TaH W TpomaH Kak MpeaesibHbIe (HACBIIMIEHHBIE) YIJIEBOAOPOIbI.
OTuieH M aueTWIeH Kak HemnpeeiabHble (HEHACBIEHHBIE) YTIeBOJOPOIbI.
Ctpyktypubie  ¢opmynsl  BemectB. [openue  yrieBomoponoB. Peakiuu
JNErUAPUPOBAHUS TIPEAEIIBHBIX YIIEBOJOPOIOB.

CrnupThl. DTUIIOBBINA COUPT, €r0 MOJyYeHUe, MPUMEHEHHE U (PU3NOIOTHYeCKOoe
nerctBue. TpExaTOMHBIN CIIUPT TJIMUEPHUH. Y KCYCHAsl KACJIOTa KaK MPEACTABUTENb
KapOOHOBBIX KUCIIOT.

Kpemnuii: crpoenue atoma M HaxoxjaeHue B npuponae. CUIMUUIBI U CUJIaH.
CaoiictBa kpemHusi. Oxcun kpemHusi(IV). KpemHueBas kuciaora v €€ CoJu.

[IponsBogcTBo  crekna W nemeHra.  I[lpogykums — CHIIMKaTHOM
MPOMBINIJICHHOCTH:  ONTHYECKOE  BOJIOKHO, Kepamuika, dapdop, dasHc.
OnTtryeckoe BOJIOKHO.

Hemeramner B npupone. @pakiMoHHAs MEPErOHKa MUIKOrO BO3AyXa Kak
croco0 MOy4eHHs] KHCIOpoja, a3ota u aprosHa. [lomydenne docdopa, kpemHwHs,
XJIopa, noja. INEeKTPOJIU3 PACTBOPOB.

[Tony4yeHne cepHOW KHCIOTBI: CBIPbE, XUMH3M, TEXHOJOTHYECKasl CXema,
METOJ| KHUIISIIEro CJ0sl, MPUHIHUIIBI TEIIOOOMEHa, MPOTUBOTOKA W IIUPKYJISIIUU.

Oneym. [Ipon3BOACTBO aMMHUAKA: CHIPbE, XUMHU3M, TEXHOJIOTHYECKAs CXEMa.
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Komnekus HeMeTanaoB.
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Mopenu KpUCTAJTTIMYCCKHUX pCIHéTOK HEMCTAJIJIOB: aTOMHBIC u

MOJICKYJIAPHBIC.

O30HATOp ¥ IPUHIIUIIBI €r0 PaOOTHI.

['opeHne HemeTamIoB — MPOCTHIX BEMIECTB: cepbl, (pocdopa, TpeBeCHOro

YTJISL.

OO6pa31ibl TaTOreHOB — MPOCTHIX BEIIECTB.

B3aumMonencTBre TanoreHoB ¢ METalaMH.

BriTecHenue xyiopa 6poMoOM UK MOJa U3 PACTBOPOB UX COJICH.
Kosnekuust npupoaHbIX COEAMHEHUH XJ10pa.

BzaumonericTBre cepbl ¢ METalIIaMH.

I'openue cepbl B KUCIOPOJE.

Komnexmus cynbGuIHbIX py/I.

KauectBeHnHas peakuus Ha CylIbGUI-UOH.

OO6eciBeurBaHNE OKPAIICHHBIX TKAHEH CEPHUCTHIM T'a30M.
B3aumonenicTBrEe KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJIBIO.
OOyrnMBaHuE OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOM
KUCJIOTOM.

Huarpamma «CocTtaB BO3gyXay.

Buneodparments! u cnaiinbl «I[Ituusn 6a3zapsiy.

ITonydyenue, coOupaHue U pacno3HaBaHUE aMMHUAKa.

Paznoxenune 6uxpomara aMMOHUS.

B3anmopenicTBre KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO.
I'openne u€pHoro nopoxa.

Pa3znosxeHne HUTpaTa Kajaus U TOPeHUE B HEM JPEBECHOIO YTroJbKa.
OO6pa3ibl MpUpOIHBIX coearnHeHui hocdopa.

I'openune gpocdopa Ha BO3/TyXe U B KUCIOPOJIE.

CEpHOM
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e Tlonyuenue 6enoro ¢ochopa u UCTIBITAHUE €TO CBONCTB.

e Komnekuus «O0pa3ipl IPUPOJHBIX COETUHEHUM YIIIepoiay.

e Iloptper H. /1. 3emunckoro. Ilornomenne pacTBOPEHHBIX BEIIECTB WIIU
ra30B aKTUBHUPOBAHHBIM YTJIEM.

e YCTpOWCTBO NPOTHUBOTra3a.

e Mogenu MONEKyI METaHa, dTaHa, TUJIEHA U AllETUJICHA.

e BzaumoneiicTBue 3THIEHA C OPOMHON BOJOM M PacTBOPOM IEepMaHTaHaTa
KaJIHSL.

e (OOmuMe XMMHYECKHE CBOMCTBA KUCJIOT HAa MPUMEPE YKCYCHOW KUCTOTHI.

e KadecTBeHHas peakiysi HA MHOTOATOMHBIEC CIIUPTHI.

o Komnekmus «O0pa3ipl IPUPOIHBIX COCTUHEHUN KPEMHUS.

o Komiekius cTekiia, KepaMuKH, [IEMEHTa U U3EIUN U3 HUX.

e Koteknus NpoayKIMH CUJIMKATHON MTPOMBIIIIIEHHOCTH.

e Buneodparmentsl u ciaitnbl «IIpon3BoaCTBO CTEKIIa U LIEMEHTA.

e Komneknus «I[IpupoiHble cCOETUHEHNS] HEMETAIIIIOBY.

e Buneodparmentst u cnaigpl  «PpaklMOHHAS TEPErOHKA  KHUIAKOTO
BO3JIyXa».

e Bugaecodpparmentet u cnaiael «llomydeHue Bomopona, KHCIOpoaa U
TaJIOT€HOB AJIEKTPOIUTUUECKUM CIIOCOOOM.

e Mogenu anmapaToB ISl IPOU3BOACTBA CEPHOU KUCIIOTHI.

e Moeiab KHIAILETO CIO0S.

e Mozenp KOJIOHHBI CHHTE3a aMMUAKa.

e BuneodparmenTs u ciaitnsl «II[pou3BoCTBO CEPHOM KUCTOTHI.

e Buaeodparmentsl u ciaiasl «[I[pon3BoacTBO aMMHaKay.

o Komneknusi «CoIpb€ 151 MONTYUYEHUS CEPHOU KUCTOTHI».

JlabGopaTopHbie ONBITHI

® Pacno3naBaHue rajgorcHua-noHOB.

® KauecTBeHHbIE peaklMK Ha CyJIb(aT-uOHBI.
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¢ KauecTBeHHas peakuys HaA KATUOH aMMOHMS.
¢ XUMHYECKHE CBOWCTBA a30THOW KUCJIOTHI, KaK JIEKTPOJIUTA.
® KauecTBeHHbIe peakinu Ha pocdaT-1oH.
® [Tony4yeHue U CBOMCTBA YIOJIbHON KUCJIOTHI.
¢ KayecTBeHHas peaklyus Ha KapOOHAT-UOH.

¢ HpOHyCKaHI/Ie YTJICKHUCJIOTO Ta3a 4Cpe3 paCTBOP CUIIMKATA HATPHUA.

IIpakTyeckue padoThI
2. I3y4yeHue CBOKCTB COJITHOM KUCIIOTHI.
3. I3yuyeHue CBOWCTB CEPHOU KUCIIOTHI.
4. ITomyyeHue aMMHuaka 1 U3y4eHHUE Er0 CBOMCTB.

5. HOJ’Iy‘-IGHI/Ie YIIJICKHCJIOTO I'a3a. KauecTBeHHas PCaKIu:A Ha Kap60HaT-I/IOHLI.

MeTajliibl H UX COEAMHEHUS

[TonoxeHnue MeTa/NIOB B TMEPUOJUYECKOM CHUCTEME XUMUUYECKHX JJIEMEHTOB
. 1. MenneneeBa, CTpOEHHE aTOMOB M KPUCTAJLUIOB METAJUIOB. MeTamnnueckas
CBSI3b M METAJJIMUECKasl KpUCTauiMdeckas pemeérka. Dusnueckue CBONCTBA
METaJUIOB:  JJIGKTPO- W TEINIONPOBOJHOCTh, OTpakalomias CIIOCOOHOCTD,
IUIACTUYHOCTh. YEPHBIC M IBETHBIE METAJLIIBI.

Meramiapl Kak BOCCTAHOBUTEIU. OJIEKTPOXUMHUYECKUU Ppsii  HAMPSKEHUM.
BzaumopeiicTBue METAUIOB ¢ HEMETAJUIaMM, OKCHJIaMH, KHCJIOTaMH, COJISIMH.
AJIOMHHOTEPMUS.

OO6mass xapakTepucTuka 37eMeHTOB IA-rpymmbl. OKCHABI W THIPOKCHIIBI
IIEJIOYHBIX METAJVIOB, UX IMOJIy4€HHE, CBOMCTBA, MPUMEHEHHE. BaxkHemue conu
MIEJIOYHBIX METAJJIOB, UX 3HAYCHHUE B MMPUPOJIE U KU3HU YEIIOBEKA.

OOmias xapaktepuctuka saeMeHToB IIA-rpymmbel. OKCHUIBI UM THAPOKCHIIBI

MCI0YHO3EMCECIIbHBIX MCTAJIOB, HWX IIOJYYCHHC, CBOMCTBA U IIPUMCHCHHC.
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Baxueiimme coilM MEI0YHO3EMENBbHBIX METAJUIOB, MX 3HAYEHUE B NPUPOJE U
KU3HM denoBeka. KapOoHaThl U THAPOKapOOHATHI KaIbIIUSL.

Bpemennas u moctosiHHas )kE€CTKOCTh BOJbI. CIIOCOOBI YCTpaHEHUSI BpPEMEHHOM
#KECTKOCTH. CrIOCOOBI YCTPaHEHHS TOCTOSTHHOM KECTKOCTH.

CoenuHeHHsT QIIOMUHUA B TPHUPOJIE. XHUMHUYECKHME CBOMCTBA AIIOMHUHUA.
OcoOeHHOCTH OKCHJIa M THAPOKCHIA ATIOMHUHHS KaK aM(pOTEPHBIX COEIUHEHUM.
Baxneitmue conu anroMuHus (Xja0pu, cyibdar).

OcobenHocTH CTpoeHUs aToMa kelesa. JKenezo B mpupoje. Baxuelmue pyab
xene3a. [lonydenue uyryna u cranu. Oxcuasl u ruapokcuast sxenesa(ll) u (I10).
Comu xenesza(Il) u (IIT). O6Hapyx)eHUEe KAaTHOHOB ejie3a B pacTBOpe. 3HAUCHUE
COEJIMHEHUH Keesa.

Koppo3sus razosas (xumudeckas) v dJIEKTPOXUMHUUYECKas. 3allUuTa METaIOB OT
koppo3uu. Metamnel B npupone. [lonstue o Merammypruu. U€pHas u 1BeTHas
Metamnyprus.  [lupomeranmnyprus, TUAPOMETAIUTYprus, 3JIEKTPOMETAILTYPIHS.
Homennslit mpouecc. [lepepaboTka uyryHa B cTaib. DJIEKTPOJIU3 PACIIIaBOB.

JdeMoHCTpamuun

e B3auMoneincTBre HATPHUS, JUTHUS U KAITBIHS C BOJOM.

e [opeHue HATpUs, MarHus U JKeJie3a B KUCIOPO/IE.

e Bcrbllka TEPMUTHOU CMECH.

e BzaunmoneiicTBUE cMECH MTOPOILIKOB CEPHI U JKEJ€3a, [IMHKA U CEPBHI.

e BzaumojencTBHe aIIOMHHHUS C KUCJIOTAMM, III€JI0YaMU U BOJOM.

e Bs3auMojeicTBre Kene3a U MEIU C XJIOPOM.

e B3anmMmoneincTBue Meau ¢ KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTOM U a30THOM

KHCJIOTOM (pa30aBICHHON U KOHIIEHTPUPOBAHHOM).

e (Okpacka IIaMeHU COEMHEHUSIMU IEJIOUYHbBIX METAIIOB.

e (Okpacka IIaMEHU COEAUHEHUSIMU IIE€JT0OYHO3EMETbHBIX METAIIIOB.

e [ameHue U3BECTU BOJIOM.

e [lomyuenne KECTKOM BOABI B3AUMOJCHCTBUEM YIJIEKHCIOIO Tras3a C

U3BECTKOBOI BOOM.
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e VYcTpaHeHHe BpeMEHHOU KECTKOCTU KUMIAYEHUEM U I00aBJIECHUEM COJIBI.

e VYcTpaHeHHE MOCTOSTHHOM KECTKOCTU JOOABIEHUEM COJIBI.

e HMoHUTHI 1 MPUHIUN UX JeHUCTBUS (BUIEODPATMEHT).

e Kouteknusi NpUpOIHBIX COEAUHEHUN aIFOMUHUA.

e BuneodparmenTsl u cnaitnbl «OKCUI aTIOMUHUS U €0 MOAU(DUKALII.

e [lonyuyenune am@poTepHOro THUAPOKCHUIA ATIOMUHHUS M MCCIEJOBAaHUE €ro
CBOWCTB.

e Komreknus « XUMUYECKHE HCTOUYHUKHU TOKA.

e Pe3ynbTaThl JUIMTEIBHOIO DKCIIEPUMEHTA 110 U3YYEHUIO KOPPO3UU CTATIbHBIX
U3JICJINHA B 3aBUCUMOCTH OT YCIIOBUM IPOLIECCOB.

e Boccranosnenue Meau u3 okcujia mean(ll) Boroponom.

e Buneodparmentsl u cnaitnsl «IIpou3BoICcTBO YyryHa U CTaIn.

e Buneodparments! u ciaitnsl «M3nenus u3 uyryHa u ctanmy.

e Buneodparments! u ciaipl «[Ipon3BoACTBO aTOMUHUS.

JlaGopaTopHblie ONBITHI

® B3auMmoericTBue xene3a ¢ pactBopom cyibdara meau(ll).
¢ [losrydyeHre N3BECTKOBOW BObI U OIBITHI C HEM.
® [Tonyuenue runpokcuaoB xeneza(Il) u (III).

® KadecTBEHHbIE PEaKIIMU HA KATHOHBI JKeJe3a.

IIpakTnyeckue padoThI
6. JK&écTkoCcTh BOJBI U CTIOCOOBI €€ yCTpaHEeHUSI.

7. PemieHne s3KCEpUMEHTAIIBHBIX 3a7a4 1Mo TeMe «MeTaiuibh.

XuMHUS M OKpPYKaIIafa cpeaa
Crtpoenne 3emuu: sApo, MaHTHsS, 3eMHas Kopa, juTocepa, ruapocdepa,
atMoc(epa. Xumuueckuit coctaB 3emun. ['opHble moponbl. Munepanbl. Pybl.

Ocanounbie ropHabie opoAsl. [lone3HbIe UCKOITAaEMBbIE.
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NcTouyHukn XMMUYECKOTO 3arpsi3HEHUS OKpyskaroiie cpenbl. ['nobanbHbIC
HKOJIOTHYECKHE MpOOJEeMbl 4YEJIOBEYECTBA: HAPYIIEHHE OHOre€OXMMUYECKUX
KPYTOBOPOTOB XMMHUYECKHUX AJIEMEHTOB, MOTEIJIEHNE KIIMMAaTa, KUCIOTHBIE JOXKIN
u ap. O30HOBBIE IbIpbl. MEXIyHApOIHOE COTPYJHUYECTBO B O0JIACTU OXpaHBI
OKPY’KaIOLIEN CPEABI OT XMMUYECKOTO 3arpsA3HEHNA. «3eJIEHAsT XUMUS.

JdemoHcTpanumn

e Buneodparmentsl u cnaitnbl «CtpoeHue 3eMian U €€ XUMUYECKUN COCTaBY.

e Koteknusi MUHEPAJIOB U TOPHBIX OPO/I.

e Komneknus «Pyasl MeTamioBy.

e Buneodparmentsl u cnaiinbl «l'7mo0anbHbIE SKOJOTHYECKHUE MPOOIIEMbI

YEJI0BEUYECTBAY.
e BuneodparmMeHTsl U caiibl 0 CTENEHH SKOJIOTUYECKON YMCTOTHI TOBApa.

JlaGopaTopHblie ONBITHI

® l3ydenue rpaHura.

¢ I/I3y‘-I€HI/I€ MAapKUPOBOK PA3JIMYHBIX BUJIOB IIPOMBINIJICHHBIX

" IIPOJOBOJILCTBCHHBIX TOBAPOB.

0O06001meHne 3HAHUI 0 XMMHUHU KYPCA OCHOBHOM IIKOJIBI.
IHoaroroBka kK OCHOBHOMY IrocyAapCTBEHHOMY IK3aMEHY
CrpoeHue aromMa B COOTBETCTBUU C IOJIOKEHHUEM XHUMHYECKOTO 3JIEMEHTa
B niepuoandecko  cucrteme. CTpoeHHE  BelIeCcTBa: XUMHYECKas  CBA3b
Y KPUCTAJUTMYECKasi pemiéTka. 3aBUCUMOCTh CBOWCTB 0Opa30BaHHBIX AJIEMEHTAMU
MPOCTBIX BELIECTB (METAUIOB, HEMETAJJIOB, OJaropoJHBIX T'a30B) OT MOJOXKEHUS
AJIEMEHTOB B MEPHOJUYECKOW cucTteme. THUIONOrus HEOPraHUYECKUX BEIIECTB,
paszelieHre UX Ha Kjiacchl ¥ rpynnsl. [IpencraBureny.
[Ipr3Hakn w© yclOBHA MNPOTEKAHUS XUMHYECKHX peakuumid. Tunosorus
XUMUYECKUX PEaKlUil MO pa3iuyHbIM MpHU3HAKaM. Peakiimu HMOHHOro OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PCaKUu.
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XHUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB. XapAKTEPHbIE XUMUUYECKHE CBOMCTBA
COJEO0PA3yIOMUX OKCUIOB, TMAPOKCUAOB (OCHOBAHMH, KHUCIOPOACOAEPIKAIIUX

KHUCJIOT u aMdoTepHbIX TUIPOKCUIIOB), CONEH.



9 KIIACC

(2 4 B HEHEMIO, BCETO 68)

27

Homep Jara Jara
OcHoBHoOe coep:kaHue XapakTepuCcTHKA OCHOBHBIX BH/IOB [1eIT€JIbHOCTH

ypoKa Tema ypoka . . nJiaH paxr

) ypoKa yyamuxcs (Ha ypoBHe Y4eOHBIX AeiicTBHI)

n/n
IToBTOpeHUe U 00001IeHNEe CBeIeHNIT O Kypcy 8 kiaacca. Xumunueckue peakuuu (5 1)
1 Knaccuduxarms bunapupie coemunenus. Oxcunabl | Xapaxmepuzoeams OKCHIBI, THUIPOKCUABI (ocHOBaHus, | 1.09
HEOPraHUYECKUX cosieoOpa3ymomire u | ampoTepHbIe THJIPOKCHIBI, KHUCIIOPOJICOIEprKalIe

BCIICCTB U UX

HOMEHKJIaTypa

HecoJeoOpa3yronie. [ mapoKCHIb:
OCHOBaHWUS, amdoTepHbIC
THJIPOKCHUJIBI,

KUCJIOPOJICO/ICPIKAIINE  KUCIIOTHI.

Cpennue, KuCIble, OCHOBHBIC,
KOMILIEKCHBIE COJIH.

JdemoncTpanuu. O3HaKOMJICHUE C
KOJUIEKLIUSMU METAJIJIOB H
HeMeTaZiIoB. O3HaKOMJIGHHE C
KOJJICKIIMSAMH OKCHJIOB, KHCJIOT M

coJien

KHCIIOTBI) U COJIM TI0 TUTaHY: COCTaB, CITOCOOBI 00pa3oBaHUs
Ha3BaHUH, XapaKTEPHbIE CBOMCTBA U MOJTyYCHHE.
Knaccugpuyuposams oxcuapl, rupoKcuibl (OCHOBaHUS,
am(poTepHbIe THJIPOKCHIBI, KHCIIOPOJICOIeprKaIe
KHCJIOTBI) U COJIU TI0 Pa3IMYHBIM MTPU3HAKAM.
Ymemv  mopnrBEpx)IaTh

XapaKTCpUCTUKY  OTHCJIBbHBIX

HpeﬂCTaBHTeHeﬁ KJIaCCOB HCOPraHM4YCCKUX  BCHICCTB
YpaBHCHHUAMU COOTBCTCTBYIOLIUX peaKHHﬁ.
PaCKprGCln’lb TCHCTUYCCKYIO CBsA3b MCKAY KilaCCaMU

HCOPIraHNYCCKUX COCOUHEHMUI
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Krnaccudukarus
XUMHUUYECKUX PEaKIil
0 Pa3IMYHBIM

OCHOBAaHUAM

O06o06meHue CBEJICHHI 0
XUMHYECKUX peaKuusX.
Knaccuduxanus XUMHAYECKUX
peakuui 1o pa3IAYHBIM

OCHOBAaHHAM: IO COCTaBy W YUCITY

pearupyomux " 00pa3yromuxcs

BEILECTB, M0 TEIUIOBOMY 3PPEKTy,

110 arperaTHoMy COCTOSIHUIO
pearupyromux BEIIIECTB, 10
00paTUMOCTH, 1O  HU3MEHEHHIO

CTEIIEHCH OKHCIICHUS DJIEMCHTOB,

110 UCIIOJIb30BAHUIO KaTaJIu3aTOpPAaA.

JlaGopaTtopuble  onbIThL. 1.
Bzaumoneticteue aMMHaKa Hu
XJIOPOBOJIOPOJIA. 2. Peaknus

HedTpanm3anuu. 3. HabmroneHue

addekra

HEUTpaU3allUH. 4.

TCIIJIOBOTO pe€aKuuu

B3anMopencTBae CepHOM KHUCIIOTBI

c OKCHIOM meu(ID). 5.

ObvscHambs TOHATHS «XUMHYECKas peakuusa», «pCaKuuu

COCAMHEHUS»,  «PEAaKIUU  PA3JIOKEHUSN»,  «PEAKIUHU
oOMeHay, «peaxun 3aMeLIeHUS, «peaKIuu
HeUTpaIn3anum, «OK30TEPMHUYECKHUE peaxkuumy,

OHAOTEPMHUYCCKUEC PCAKIIHUN, «O6paTI/IMI)Ie pPCaKkuum,

((HeO6paTI/IMI)Ie pPEaKun», «OKHCJIUTCIBHO-
BOCCTAHOBUTCJIIBHBIC PCAKIHWH», «TOMOI'CHHBIC PCaKIWN»,
(TETCPOTCHHBIC PCAKIUNY, «KATAIUTHYCCKHUEC PpCaKIuun»,

apdexT

CHECKATATUTHYECKUE  PEaKIHUH»,  «TEIUIOBOM
XUMHUYECKON PEaKIum».

Knaccuguyuposamv xuMudeckne peakivu 1Mo pa3THIHBIM
OCHOBAHMSIM.

Onpedensimb OKUCIHTEIb W BOCCTAHOBUTENb, IMPOIECCHI
OKHCJICHHS M BOCCTaHOBJICHUS.

Habarwoamv n onucvieams peakiiiyi MKy BEIICCTBAMH C

IMOMOIIIBIO PYCCKOT'O (pO,Z[HOFO) SA3bIKa U A3bIKAa XUMHHU

7.09
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Pa3znoxxenue mnepokcuaa BOIOpoOJA

C TIOMOIIBIO KaTaja3bl KapTodes

Krnaccudukarus
XUMHUYECKUX PEeaKIil
10 U3MCHCHUIO
CTEIICHEH OKHUCIICHUS
3JIEMEHTOB, I10
HCITOJIb30BAHUIO

KaTajau3aropa.

O06o06meHue CBEJICHHI 0
XUMHYECKUX peaKIusIX.
Knaccuduxanus XUMHAYECKUX
peakuui 1o pa3IAYHBIM

OCHOBAaHHAM: IO COCTaBy W YUCITY

pearupyomux " 00pa3yromuxcs

BEILECTB, M0 TEIUIOBOMY 3PPEKTy,

o arperaTHOMy COCTOSIHUIO
pearupyronmx BEIIECTB, o
00paTUMOCTH,

JlaGopaTtopuble  omnbIThI. 1.
BzanmoneticTue aMMHaKka |
XJIOPOBOJIOPOJIA. 2. Peaknus

HedTpanmm3anuu. 3. Habmonenue

addekra

HEUTpaU3allUH. 4.

TEILIOBOTO peaxkiuu
BzaumopelictBre cepHOM KUCIOTHI
c OKCHIOM meu(ID). 5.

Paznoxenue mepokcuaa BOAOpOAA

ObvscHAmMb TIOHATUS «XUMHUYECKas PEaKIMs», «pPeaKluu
COEIMHEHUS»,  «pEeaKUuu  PA3JIOKEHUS»,  «PeaKUuu
oOMeHay, «peaxiun 3aMelIeHUS, «peaKIuu
HEeUTpaIu3anum, «OK30TEPMHUYECKHE peaxkuum,

«GHJOTEPMUYECKHE pEeaKIUN», «OOpaTUMbIE peaKLun»,

((HeO6paTI/IMBIe pPEaKIun», «OKHCJIUTCIIBHO-
BOCCTAHOBUTCJIIBHBIC PCaKHUH», «TOMOI'CHHBIC pCaKIHun»,
(CETCPOTCHHBIC PCAKIUNY, «KATAIUTHYCCKHUEC PpCaKIumn»,

ahdexT

«HEKATAJTUTHYCCKHE  PEaKIUN»,  «TCILIOBOM
XUMHUYECKON PEaAKIUn».

Knaccugpuyuposams XUMHYECKUE PEAKIIUU 10 PA3THYHBIM
OCHOBAHHSIM.

Onpedensimb OKHUCIUTEIb W BOCCTAHOBHTENb, IPOLIECCHI
OKMCJIEHUS X BOCCTAHOBJICHMSI.

Habniooams v onucvieams peakiiuu MEXIy BEUIECTBAMU C

IMOMOIIIBIO PYCCKOT'O (pO,Z[HOFO) SA3bIKa U A3bIKAa XUMHHU

8.09
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C TIOMOIIBIO KaTaja3bl KapTodes

[TonsiTue o ckopocTn
XUMHYECKON PEaAKIUU.

Karanus

[IoHATHE O CKOPOCTH XMMHMYECKOU
peakuuun. DakTOphl, BIAMUSIONIME HA
CKOPOCTh XHUMUUYECKHX PEaKIUH:
MPUPOJIa PEArUPYIOIINX BEIIECTB,
WX KOHIEHTpaIMs, TeMIeparypa,
I01Ia1b COTIPUKOCHOBEHHS,
HaJnuue karanuzaTopa. Karamus.

JdemoHcTpanmnm. 3aBUCHUMOCTh
CKOPOCTH XMMHUYECKON PEAKIUU OT
MIPUPOJIbI PEArnpyrOLIUX BEIIECTB.
3aBUCUMOCTh CKOpPOCTH
XUMUYECKOM peakuMu OT KOH-
LEHTpaluuu pearupyroumx
BEILLECTB. 3aBUCUMOCTb CKOPOCTHU
XUMUYECKON peakUuuy OT IUIOIIaaN
COIIPUKOCHOBEHHUSI  PEArupyroLInx
BEIIECTB  (KUISIIUH  CIION»).
3aBUCUMOCTh CKOPOCTH XHMHYE-
CKOM peaklMu OT TEeMIEepaTypbl

pearupyrouux BeIecTs.

ObvscHAmMb, UTO TAKOE «CKOPOCTh XMMHUYECKOH peakLum.
Apeymenmuposams BEIOOD €AUHUI] U3MEPEHHS V.
Ycemanaenueams NpUIUHHO-CIIEICTBEHHBIC CBSI3H BIIUSTHUS
pa3u4YHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKUX PEaKITHi.
Habniooamwv 1 onucvléams peaknuu MEXIY BEIECTBAMH C
MOMOIUIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMUU
IIposooums 3aBUCUMOCTh

ONBITHI, TOATBEPKAAOLINE

CKOPOCTH XUMUYECKOW PEaKIUH OT PA3IMYHbIX (PAKTOPOB

14.09




31

@aKTOpPBI, BIUSAIOIINAEC
Ha CKOPOCTh

XUMHUYECKUX PEeaKIHil

@DaKTOpBI, BIMAIOIIME HA CKOPOCTh
XUMHUYECKUX pEaKUUi: IpUpoaa
pearupyronmx BEIILIECTB, ux
KOHIICHTpAIIUS, TeMreparypa,
TJTOTIA b COTIPUKOCHOBEHHS,
Halnuue karanusaTtopa. Karamus.

JlabopaTtopHbie ONbITHI. 6.
3aBUCHMOCTD CKOpPOCTH
XMUMHYECKON PEaKIHH OT IPUPOIBI
pearupyomux BEIIECTB Ha
npumepe B3aUMOICUCTBUS
pacTBOpoB THOCYJbGhaTa HATPUSI U
xjopuaa  Oapus, THOCYIb(harTa
HaTpUslT W COJISSHOM KHCIOTBI. 7.
3aBUCUMOCTh CKOpPOCTH
XMUMHYECKON PEaKIHH OT MPUPOIBI
METAJIJIOB IIPU UX B3aUMOICHCTBUU
C COJISHOM KHCIOTOW. 8. 3aBucCH-
XUMHUYECKOU

MOCTb CKOPOCTH

pCakinu OT HNPUPOJAbI KHUCJIOT IIPHU

ObvscHAmMb, UTO TAKOE «CKOPOCTh XMMHUYECKOH peakLum.
Apeymenmuposams BEIOOD €AUHUI] U3MEPEHHS V.
Ycemanaenueams NpUIUHHO-CIIEICTBEHHBIC CBSI3H BIIUSTHUS
pa3u4YHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKUX PEaKITHi.
Habniooamwv 1 onucvléams peaknuu MEXIY BEIECTBAMH C
MOMOIUIBIO PYCCKOTO (POJIHOTO) S3bIKA U SI3bIKA XUMUU
IIposooums 3aBUCUMOCTh

ONBITHI, TOATBEPKAAOLINE

CKOPOCTH XUMUYECKOW PEaKIUH OT PA3IMYHbIX (PAKTOPOB

15.09
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B3aMMO/JICHCTBUM UX C JKE€Ie30M. 9.
3aBUCUMOCTh CKOPOCTH
XUMUYECKON peaxkuuu oT

temneparypsl. 10.

3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakuuu oT
KOHLIEHTPALUU pearupyroumx
BEILIECTB. 1. 3aBUCHMOCTh

CKOPOCTH XUMHYECKOH pC€aKkuuun OT
IUIOLIAU COTNPUKOCHOBEHHS pea-
TUPYIOLIUX BEIIIECTB. 12.
3aBUCUMOCTh CKOPOCTH
XMUMHYECKON PEaKIMH OT HAJTUUMS

KaTajJu3aTropa

XumMnueckne peakunu B pacreopax (10 1)

QHGKTPOJII/ITH‘ICCKEI}I

JIACCOLAIHS

[Tonsatue 00 >SIEKTPOTUTHYCCKOM
JUCCOLMALMU.  DJIEKTPOJUTHL U
HEDJIEKTPOJIUTBHL. Mexanuszm

JHUCCOIAAIIAI QJICKTPOJINTOB C

XapaKmepu306amb IIOHATHA QJICKTPOJIUTHYICCKAs
Jucconuanusi», «JCKTPOJIUTLDY, «KHCIJICKTPOJIUTBD).
Yemanasnusamo MNPUYINHHO-CIICACTBECHHBIC CBA3HU MCKAY

HpHpO)lOﬁ QJICKTPOJIUTA U CTCTICHLBIO €0 JUCCOLMAIUU.

21.09
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pPa3IUYHBIM ~ XapaKTepOM  CBSI3H.
Crenenp AIIEKTPOJIUTUUECKON
muccoranuu. CuibHbIE U cladbie
AJIEKTPOJIATEI.

JdemoncTpauuu. HcnwiTanue

BEIIECTB M MX pPacTBOPOB Ha

AIEKTPOTPOBOTHOCTD
JlabopaTopHblii ONBbIT. 13.
Jucconmaryst cJ1a0bIX
AJIEKTPOJIUTOB Ha npumepe

YKCYCHOM KHUCJIOTBI

Yemanasnusams MNPUYINHHO-CIICACTBCHHBIC CBA3HU MCIKAY
THUIIOM XHMHYECKOMH CBS3H B QJICKTPOJIMTC N MEXAaHHU3MOM

€ro Jucconmmanmmn
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OCHOBHBIE OcCHOBHBIE TIOJIOKEHUSI TEOpUH | Xapakxmepuzoeams TIOHATUS «CTENEHb JUCcoLManuuy, | 22.09
MOJIOKEHUS TEOPUH AMEKTPOJIUTUYCCKON TUCCOIUAIIUN. | «CHUIBHBIE  JJICKTPOJMTBD»,  «CIaOble  AIEKTPOJIHUTHIY,
ANEKTPOJIUTUYECKON Knaccudukanus HOHOB U WX | KKATHOHBD», «AHUOHBD»,  «KUCJIOTBHI», «OCHOBAHHSY,
muccouunanuu (TOJ]) | cBoiictBa. Kucnotel, ocHoBanus u | «conw». Cocmasniames ypaBHEHUS DSJIEKTPOIUTUYECKOM

coJin KakK ANIEKTPOJIUTHI. | IUCCOLMAIINH KUCIOT, OCHOBAHHUI U COJIEH.

Nx xnaccuduxarus u | Unmocmpuposams TpUMEpPaMH  OCHOBHBIE TIOJIOKEHUS

JIACCOITHAITHS. TEOPHUH IEKTPOJTUTHICCKON THCCOIUAITUN.

JdemoHcTpaumuu. 3aBUCUMOCTSG | Pasiuuams  KOMIIOHEHTBI  JIOKA3aTelbCTB  (TE3HUCOB,

AIIEKTPOTPOBOJHOCTH  YKCYCHOM | apryMeHTOB U (hOPMBI JIOKA3aTEIbCTBA)

KUCJIOTBI oT KOHIICHTpAIIUH.

JIBIO>KEHHE OKpAIlleHHBIX HOHOB B

AIEKTPUIECKOM TIOJIe
XUMHAYECKUE O0mme XUMHUYECKHE CBOMCTBA | Xapaxmepuzosams 00IIME XMMUYECKHAE CBOMCTBA KUCIIOT ¢ | 28.09
CBOMCTBA KUCJIOT KaK | KUCJIOT:  W3MEHEHHWE  OKPACKH | MO3HMIIMI TEOPUH JISKTPOIUTHICCKON TUCCOIUAITUH.

QJICKTPOJIUTOB

WUHAMKATOPOB, B3aMMOJICHCTBUE C
MeTalJlaMH, OKCHJaMHU "
TUAPOKCUAAMHU METaJJIOB "
coJisIMHA. MoJieKyJIsipHble U HOHHBIE
(moJtHBIC u COKpaIi¢HHbIC)
ypaBHEHUS peakuui. XUMUYECKUN

CMBICJI COKPAILEHHBIX YPaBHEHUM.

Cocmasnams MOJEKYISpHBIC, TIOJHBIE W COKPAIIEHHBIC
MOHHBIC YPaBHEHHSI PEAaKILUi C y9aCTHEM KHCIIOT.
Apaymenmupoeams BO3MOXKHOCTb TIPOTEKAHUS PEAKLU C
ydacTHeM KHCJIOT Ha OCHOBE NpaBmia bepromne u psnma
aKTHMBHOCTHU METAJUIOB.

IIpo6ooums  ONBITHI,

MOATBECPKAAOINUE XUMHYCCKUC

CBOICTBA KuCJiIor, ¢C CO6J'IIOI[CHI/ICM npaBHUJI TCXHUKU
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YcnoBus  IPOTEKaHUS — peaKkIuil
MEXy SJIEKTPOJIMTaMHU JI0 KOHIIA.
Psp aktuBHOCTH METaIIOB.

JlabopaTopubie  onbIThl.  14.
N3menenne okpacku WHIMKATOPOB
B KHCJIOTHOW cpene. 15. Peakuwms
HEUTpaIM3alMu pacTBOpa IMIETOYN
pa3IMYHBIMUA  KHCJIOTamMHu.  16.
[Honyuenue ruapoxcuaa meau(Il) u
€ro B3aUMOJICUCTBUE C
pa3IM4YHBIMUA  KHCJIOTamMu.  17.
B3anMonencTBie CUIIBHBIX KUCJIOT

¢ okcugom wMemu(Il). 18—20.

BzanmoneticTue KHCJIOT c
METaJlJIaMH. 21. KauecTtBeHHas
peakius Ha KapOOHAT-HMOH.
22. [lonyyenue CTYyJIHA
KPEMHHEBOM KHUCJIOTEL.

23. KauecTBeHHass  peakuusi Ha

XJIOpU/I- WIN CYNb(}aT-HOHBI

0€30I1aCHOCTH.
Habniooamws u onucviéams peakiiuu ¢ y9aCTUEM KHCIIOT

C TIOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMHUH

Ypok-ymnpaxHeHue

29.09
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10 XUMUYECKUE O6mme xumuyeckue cBoicTBa | Cocmaensams MOJIEKYISIpHBIC, TIOJHBIE M COKpaméHHbie | 5.10
CBOMCTBAa OCHOBAHUM | IIEJOYEH:  B3aMMOJICHCTBUE  C | MOHHBIC YPABHEHHUS PEAKLIMI C yHaCTHEM OCHOBAHMIA.
KaK JIEKTPOJUTOB KHUCIIOTaMH, OKCUJIAMU | ApeymeHnmupoeams BO3MOKHOCTh MPOTEKAHUSI PEAKIUN C
HeMeTauioB, coyisimu.  OOmue | yyacTueM OCHOBAaHUM Ha OCHOBE mpaBmiia beprose.
XUMUYECKHE cBolictBa | [lpo6ooums  ONBITHL, TOATBEPXKIAIONINE XUMHUYECKUE
HEPACTBOPUMBIX OCHOBAaHHH: | CBOMCTBA OCHOBaHWI, C COOJIOJIEHUEM MPABUI TEXHUKU
B3aWMOJICHICTBUE C  KHUCIOTaMH, | 0€30TIaCHOCTH.
pasiioKeHue PHU HarpeBaHUH. Habnrwoamv n onucvieams peakiiuu ¢ y4acTUEM KHUCIIOT C
JlaGopaTopHble  ombITBI.  24. | IOMOIIBIO PYCCKOTO (POJHOIO) S3bIKA U SI3bIKA XUMUHU
W3meHeHne OKpacKu MHIAMKATOPOB
B IIEJIOYHOU cpene. 25.
Bsaumonelicteue ieJouen C
YTJIEKUCIIBIM razoM. 26.
KauecTtBeHHas peakius Ha KaTHOH
ammoHus.  27—28. llonydeHue
ruapokcuaa  memu(Ill) wum ero
pa3noKeHue
11 XUMHUYECKUE OO01111e XUMHUYECKHE CBOMCTBA Xapaxmepuzosams 0o0IME XUMUYECKHUE CBOWCTBA coeit ¢ | 6.10

CBOMCTBA COJIEN KaK

QJICKTPOJIUTOB

CpeaHux COJICH: B3aMMOJICHCTBUE C
KHUCJIOTaMH, ICJ109aMu, COJISIMU U

MeTajuiamu. BzanMonencreue

HOBI/IHI/Iﬁ TCOPpUHU SHGKTpOHHTHqCCKOﬁ Juccounuanmnu.
Cocmaensamo MOJICKYJIAPHBIC, IIOJIHBIC H COKpaH_[éHHHC

VOHHBIE YPABHEHMSI PEAKLIUI C y4aCTUEM COJIEH.
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KHCJIBIX COJIEN CO IIEIIOYaAMH.
JlabopaTopubie  onbIThIL.  29.
B3aumopeiictBue kapOOHATOB C
KHCJIOTaMHU. 30.

xeneza(lll).  31.

[Tony4yenue
TUAPOKCHIA
Bsanmonelicteue JKenesa C

pactBopoMm cynbdara meau(Il)

Apeymenmuposams BO3MOXHOCTb IPOTEKAHUS PpPEaKLUN
C Yy4acTHEM COJIEH Ha OCHOBE npaBuiia beproe.
Ilpoooums  ONBITHI,

MNOATBEPKAAOIINEC  XUMHYCCKUC

CBOMCTBa coJiIeld, C COOJIOAEHHEM MpaBWJI TEXHUKU
0€30MacHOCTH.
Habnwooams m onucvieams peakuuu C y4acTHEM COJieH

C TIOMOTIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUU

12 [Tonsarue o runponuse | ['maponns KaK oOMeHHoe | Yemanaenusams 3aBUCUMOCTh MEXIy cOocTaBoM cond u | 12.10
coiei B3aMMOJICMCTBHE COJIEH C BOJOW. | XapaKTepoM €€ TMApoIn3a.
lMunponus COJII CWIBHOTO | AHanu3uposams Cpely pacTBOpa COJU C TOMOIIBIO
OCHOBaHUS U CcJIabOW KHUCIOTHI. | UHIUKATOPOB.
lunponus COJ ciaboro | IlpocrHozuposams TN THAPOIN3a COJIM HA OCHOBE aHAIN3a
OCHOBAaHUS M CHUJIBHOW KHUCJOTHL. | €€ (hOpMYIIbI
Bonoponusrii nokasarens (pH).
JdemoncTpanuu. Onpenenenue
XapakTepa cpenbl B pacTBOpax
coueit
13 Ilpaxmuueckasn CpoiicTBa KHCJOT, OCHOBaHHH, | Ymems oOpamarscs ¢ nabopaTopHbIM oOopynoBanueM | 13.10

paboma 1. Peuenue

OKCIICPUMCHTAJIbHBIX

OKCHIOB M COJIEM B CBETE TCOpHUU

BHGKTpOHHTquCKOﬁ AUuccouanumn

" HarpeBaTCJIbHbIMHA HpI/I60paMI/I B COOTBCTCTBUH

C I[MpaBHUJIaMH TCXHUKH 0C30I1aCHOCTH.
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3aza4 1o TeMe
«INEKTPOTUTUYECKAS
JTUCCOITHAITUS

Y TIpE/ICTaBICHUI 00
OKHCJIMTEIILHO-

BOCCTAaHOBUTCIIBHBIX PCAKIOUAX

Habniooams cBONCTBA AIIEKTPOIUTOB.

Habniooams u  onucvieamb peakuud C  y4acTUEM
3JIEKTPOJIMTOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU
POJTHOTO) SI3BIKA U SI3bIKA XUMUHU.

Dopmynuposamp BBIBOJBI IO PE3ylbTaTaM IMPOBEIEHHOTO

SKCIIEpUMEHTA
14 O06001enre 1 cucTeMaTr3aIys 3HaHUH 10 TeMe «XUMHUYECKUE PEAKIIMU B PACTBOPaX JIEKTPOJHTOBY 19.10
15 Konmponvnas paboma 1 no tTeme «XUMUYECKHE PEAKITUN B PACTBOPAX AIICKTPOTUTOBY 20.10
HemeTanuabl M UX coequHeHus (25 4)
16 OO6mas Ctpoenne aTtoMoB HeMeTaIOB U | OOwbscHAMb, 9TO TAKOE HEMETAJLTHI. 26.10
XapaKTepUCTHUKa UX TIOJIO)KEHUE B Tepuoandeckoil | Xapakmepuzosams XuMUYECKUE 3JIEMEHTHl — HEMETAILIbI
HEMETaJIJIOB CUCTEME. Psan | u crpoenue, ¢usnyeckue U XUMHYECKHE CBOMCTBA

3JIEKTPOOTPULIATEIIBHOCTH.
Kpucrannuueckue peéTKu
HEMETAJNIOB — MPOCTBIX BEIIECTB.
dusznueckue CBOMCTBA

HEMCTAIJIOB. O6H_[I/Ie XHUMHNUYCCKHUC

CBOMCTBaA HEMCTAJIJIOB:
OKHCIINTCIBHBIC n
BOCCTAaHOBHTCJIbHBIC.

IMPOCThIX BCHICCTB — HEMETAJIIIOB.

ObvsacHamob 3aBUCUMOCTDB OKHCIIMTCIBHO-

BOCCTAaHOBHTCIIBHBIX CBOMCTB (I/IJ'II/I npe()cm%leamb

CBOﬁCTBa) QJICMCHTOB-HCMCTAIJIOB OT HX IIOJIOKCHHA B

nepnonnqecxoﬁ CHUCTCMC XHUMHNYCCKHUX 3JICMCHTOB

J. Y. MeHaeneena.
Yemanaenueamps TIPUUYUHHO-CIEACTBEHHBIE CBS3HM MEXKIY

CTPOCHHUEM aToMa, XHMHUYECKOH CBA3bIO, THUIIOM
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JdemoHcTpanmnm. Kosneknus
HEMETAJIOB. Mopenu
KPUCTATINIMICCKHUX peHIéTOK
HEMETAJIJIOB: aTOMHBIE "
MoJekynsapubie.  O3oHatop

NpUHIUNBL ero paboTel. ['opeHue
MIPOCTHIX BEIIECTB — HEMETAJJIOB!

cepsl, hochopa, TPeBECHOTO YIIIst

KPUCTAJUIMYECKON PEHIETKM HEMETAJUIA U €r0 COCAUHEHMI
U (QU3NYECKUMHU CBOWCTBAMHU JAHHOTO HEMETalUla U €ro
COCIMHEHU.

/Jloka3vieamb OTHOCUTEIBHOCTh TMOHATHH «METau» U

«HEMETAID)

17

Oo6r1mas
XapaKTEePUCTHKA
snnemMeHToB VIIA-

IPYIIBI — TaJOTeHOB

l'anorensl, cTpoeHUEe UX aTOMOB U
MOJIEKYI. dusznyeckne u
XMMHYECKHE CBOWCTBA TaJIOTEHOB.
3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB raJIOT€HOB B 3aBUCUMOCTHU
oT ux MOJIOKEHUS B
HNEePUOUECKOI CUCTEME.
HaxoxaeHue ranoreHoB B pUpoie

U HUX TIOJIYYCHHC. buonoruueckoe

3HAYCHHE u NpUMEHEHHE
raJOreHoB.
JeMoHcTpanum. O6pa3sis

TaJIOTCHOB — TIPOCTBIX BCHICCTB.

Xapaxmepuzoeams cTpoeHue, GU3HUECKUE U XUMHUYCCKHE
CBOMCTBa, MOJIyYCHHUE W TPUMEHEHHUE TajJOreHOB B ILIAHE
00I111ero, 0COOSHHOT0 M €TMHUYHOTIO.

Yemanasnueames TPUYUHHO-CIICICTBEHHBIC CBSI3U MEXKITY
CTPOCHHUEM  aToMa, XHMHYECKOM  CBSI3bIO,  THUIIOM
KPUCTALTMYECKON PEMIETKN Y TAJIOTCHOB U (PU3HYCCKUMU U

XHAMHUYECKUMHU CBONCTBAMH STHX BCIIECCTB

27.10
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B3auMmoneincTBue  TajoreHoB  C
MeTaJUlaMU. BbITeCHEHHE XJI0pOM

OpoMa WM MOJa U3 PacTBOPOB UX

coJien
18 Coenunenus l'anorenoBoAOpOBI u | Xapakmepuzoeams ¢  UCIHOJIB30BaHWEM  pycckoro | 9.11
rajJloreHOB COOTBETCTBYIOIIME MM KHUCIOTHI: | (POJIHOTO) f3bIKa U fA3bIKA XUMHHU COCTaB, (PU3MYECKUE U

IUTaBUKOBas, COJISHA,
OpOMOBOJIOPO/THAS,
HOJ0BOJIOPOTHAS. TI'amorenunarnl.
KauectBenHbIe peakuuu Ha
TraJIOTCHHUA-NOHBI. [Ipumenenne
COEIUHEHNN TaJIOr€HOB.
JdemoncTpaums. Konnexius

IPUPOJIHBIX COETUHEHUH XJI0pa.
JlaGopaTtopHbliii onbIT. 32.

Pacno3naBanue rajJorcHnj-unoHOB

XAMHYECKHE CBOWCTBA, TIONyYeHHUE U TPHUMEHEHHUE
COE€IUHEHNN TaJJOre€HOB.

Ha3zvieamy coequHeHHs] TajJoreHoB MO  Qopmyne U
cocmaensams HOPMYJIBI TI0 X HA3BAHHMIO.

Yemanasnueams MpUYUHHO-CIICICTBEHHBIEC CBSI3U MEXIY
XUMHUYECKON CBSI3bIO U THUIIOM KPUCTAJUIMUECKON PEIIeTKH
B COEIUHEHUIX TaJlor€HOB U bU3MYECKUMU |
XHMHUYECKUMU CBOMCTBAMH STHX BEIIECTB.

Ilposooums, Habrooame W onucvléames XUMUYCCKUN
SKCIIEPUMEHT TI0 PACHO3HABAHHMIO TaJOTE€HUI-HOHOB C
COOJIIOJICHUEM TIPABUJT TEXHUKH O€301TaCHOCTH.
Buvinonnams  pacuéTel MO XUMHUYECKUM dopMynamM U

YpaBHCHHUAM peaKHHﬁ, IMPOTCKAOIMNX C y4qaCTuEM

COEIMHEHUI TraJIOT€HOB
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19 IIpakxmuueckas ConsHasi KHCIOTAa KakK CHIJIBHBIN | Ymems obOpamatbes ¢ mabopaTopHbiM obopymoBanueM u | 10.11
paboma 2. VI3ydeHnue | MEKTPONUT. THUIUYHBIE pEakIHUH | HarpeBaTeIbHBIMH  NPUOOpPaMU B COOTBETCTBUU  C
CBOMCTB COJISTHOU KUCIIOT, XapaKTEPHBIE TSI COJITHOM | MpaBHJIaMHU TEXHUKU O€30MTaCHOCTH.
KHCJIOTBI KHCIIOTBI:  B3aumojeiictBue ¢ | Habniodams cBOWCTBA 3JIEKTPOJIUTOB U MPOUCXOJALIUX C
MeTajjlaMH, OCHOBHBIMU U | HUMU SIBJICHUH.
aM(pOTEepHBIMU okcuaamy, | Habnooams W onucvbléamb  peakUud C  y4acTHEM
OCHOBAHUSMU M  aM(pOTEPHBIMHU | JIEKTPOJIUTOB C MOMOULIBI0 PYCCKOTO (POTHOIO) SI3bIKA U
TUAPOKCUIAMH, COJISIMH. | SI3bIKA XUMUHU.
KauectBennas peakuus Ha XJiopua- | Popmyauposamp BEIBOJABI 110 pe3yibTaTaM MPOBEAEHHOIO
HOH JKCIIEpUMEHTA
20 O6mas O6mras XapaKkTepucTHKa | /[agamb OONIIYI0 XapaKTEPUCTHUKY aroMam, TpocTeiM | 16.11
XapaKTepUCTUKA aneMeHTOoB VIA-rpynnel. Cepa B | BEIIECTBAM M COEAMHEHMSM XaJIbKOIN€HOB B 3aBHCHUMOCTH

351eMeHTOB VIA-

TPYIIBI —

xanbkoreHoB. Cepa

npupojae M €€  TOJIydeHHE.
AJToTpoTIHBIE MOIU(DUKAIIUN CEPBI
U HUX CBoOHCTBAa. XHUMHMYECKHE
CBOICTBA cepbl U €€ IPUMEHEHUE.
Jdemoncrpauuu. B3aumoielicteue
cepnl ¢ MeTaliaMu. ['openue cepsl

B KHCJIOPOJC

OT UX IMOJIOXKEHUS B IIEPUOJIUYECKOI cucTeMe.
Xapaxmepuzoeams cTpO€HUE, aUNIOTPONNIO, PU3NIECKIE U
XMUMHYECKHE CBONCTBA, MOJIyYeHUE U IPUMEHEHUE CEPBHI.
Ycemanasnueams TpUUUHHO-CIIEICTBEHHBIE CBSI3U MEXIY
CTPOGHHEM  aToMa, XHMHUYECKOM  CBSI3bI0,  THUIIOM
KPUCTAJUTMYECKON PEIIETKH cephl U €€ (PU3NYECKUMH U
XUMHYECKUMHU CBOHNCTBAMHU.

Buvinonname  pacdéTel MO XUMHUYECKUM GopMynaamM U

YpaBHCHHUAM peaKHHfI, MPOTCKAOIIUX C YIACTUCM CCPHI.
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IIposooumsv, Haba0Oamvb W OnNUCHIGAMb XUMHAYECKHNA

SKCIICPUMCHT 110 TOPCHUIO CCPbl HAa BO3AYXC U B

KACIOpoJe ¢ CcOONIOIGHHEM  MIpaBWI  TEXHUKHU
0e30macHOCTH
21 CepoBogopoa u CepoBonopo: cTpoeHue | Xapakmepuzoéams ¢  WCIOJb30BaHUEM  pycckoro | [17.11
cynabGuIbI MOJIEKYJIBI, ¢buznueckue U | (pOJHOTO) s3bIKAa U fA3bIKA XUMHUHU COCTaB, (PU3MYECKUE U

XUMHUYECKHE CBOMCTBA, MOITYyYEHUE
u 3HadueHue. CepoBOIOpPOIHAS
kucnota.  Cyapbuasl U UX
3HaveHue. JIFoMIUHOPOPHI.

JdemoHcTpaumu. Konnexusa
cynbbuaHbsix pya. KadectBeHnHas

peakuus Ha CyIbQUA-UOH

XUMUYECKAE CBOWMCTBA, TMONyYeHHE W TPUMECHEHHE
COEJIMHEHUH CEPBI B CTEIIEHU OKUCTIEHUS —2.

Ha3zvieams coenuHeHus cepbl B CTENIEHU OKUCICHUS —2 110
bopmyne u cocmasnams GOPMYIIBI IO UX Ha3BAHUIO.
Cocmasnsams  MOJEKYJASpHbIE W HMOHHBIE ypaBHEHUS
peakiuii, XapaKTepu3ymollhe XUMHYECKHE CBOMCTBa
COEIMHEHUH Cephl B CTENIEHU OKUCTICHUS —2.

Onucviéams ~ TIPOLIECCHI  OKUCIICHUS-BOCCTAHOBIICHHUS,
onpeodensims OKUCIUTEIb U BOCCTAHOBUTEIb U COCINABIIAMb
JNIEKTPOHHBIM OamaHC B peakIusiX C Y4acTHEeM Cephbl B
CTETICHH OKUCTICHUS —2.

Ycemanasnueams TPUYUHHO-CIEICTBEHHBIE CBSI3U MEXIY
XUMHYECKON CBSA3BIO U THUIOM KPUCTAIIMYECKON PErIETKU

B COCAUHCHHUAX CCPblI U (I)I/I3I/I‘leCKI/IMI/I U XUMHUYCCKHUMHU
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CBOMCTBAMHU dTUX COECOUHEHUN

22

Kucnoponusie

COEJIMHEHUS CEPBI

Oxcung  cepri(IV),  cepHucras
KHCJIOTA, CYTb(UTHI.
KauectBennas peaxkuus Ha

CyIb(QUT-HOH.

Oxkcun cepoi(VI), cepnast xkucnora,
cynbdarsl. Kpucramnoruapatsr.
KauectBennas peaxuus Ha
cynbdaT-moH.

JemoncTpanuu. OGecriBeunBaHne
OKpallleHHBIX TKaHe U IIBETOB
CEPHHUCTHIM TazoM.
Bsaumonelicteue
KOHIIEHTPUPOBAHHOM CcepHOM

KHUCJIOTBI C MCIBIO. O6er'II/IBaHI/Ie

OpPraHUYEeCKUX BEILIECTB
KOHIIEHTPUPOBAHHOMN CEpHOM
KHUCJIOTOM.

JlaGopaTtopHbIii ONBIT. 34.
KauectBennsie peaxkuuu Ha

cynb(}ar-uoHsI

3anucvieamv POpMyIIBI OKCHUIIOB CEPBI, HA3bIGAMb WX,
Onucvl8ams CBOMCTBA HA OCHOBE 3HAHUW O KHUCIOTHBIX
OKCcHAAX.

Xapaxmepuzosams ¢  HWCIOJBb30BAHHEM  PYCCKOTO
(pomHOTO) sI3bIKA U SI3bIKA XMMHUHU COCTaB, (PU3UYECKUE U
XUMHYECKHE CBOMCTBA CEPHOM KHUCIIOTHI KaK AJIEKTPOIUTA.

Cocmasnamo MOJICKYJIAPHBIE W  HOHHBIC YpPaBHCHUSA

peaKkuuii, XapakTEePU3YIOIIUX XUMHUYECKHE CBOICTBA
CEpPHOM KUCIIOTBHI.

Pacnosnasams cynbdar-nuoHbl.

Xapakmepuszoeams €  HUCHOJB30BAHUEM  PYCCKOIO
(pomHoro)  s3plka W fA3bIKA  XMMHHM  CBOICTBa

KOHHGHTpHpOBaHHOﬁ CepHOﬁ KHUCJIOTBI KaK OKUCJIIUTECIIA.

Cocmasgnsame ypaBHEHUS OKHMCIIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH METOJIOM 3JICKTPOHHOIO
OajaHca.
Bovinonnsimes  pacy€rbl 1O XUMHUYECKUM (opMmynam u
YPaBHEHHSIM PEAKIIHiA, MPOTEKAIOIIUX C YYaCTHEM CEPHOMN
KHCJIOTEHL.

Habnooams 1 onucviéams XAMHUUECKUH SKCIEPUMEHT

23.11
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23 IIpakxmuueckas CepHast KHCIIOTa Kak CHJIBHBIN | Ymems obOpamarbes ¢ mabopaTopHbIM oOopymoBanueM u | 24.11
paboma 3. VI3ydeHue | JIEKTPOJIUT. TUNHWYHBIC pEaKIMH | HArPEBaTCIbHBIMH  TPUOOpAaMU B COOTBETCTBHH  C
CBOMCTB CepHOM KHCIIOT, XapaKTepHbIE JUId | IpaBUJIaMU TEXHUKU O€30MaCHOCTH.
KHCJIOTBI pa30aBieHHONW CepHOW KUCIOTHL: | Habnrooams CBOMCTBA AJIEKTPOJIMTOB M MPOUCXOASIINX C
B3aUMOJICMCTBHE C MeETajjlaMH, | HUMH SBJICHUM.
OCHOBHbIMM U amdoTepHbIMU | Habniodams W onucvbléamb  peakUud C  y4acTHEM
OKCHUJIaMH, OCHOBaHUSIMU U | DJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM
amM(pOTEePHBIMH THJIPOKCUIaMH, | POJTHOTO) SI3bIKA U SI3bIKA XHMMUHU.
conssmMu. KauectBennast peakuus Ha | @opmynuposamb BBIBOJBI TI0 pe3ylibTaTaM MPOBENEHHOTO
cynbdar-uoH AKCIIEpUMEHTA
24 OO6mas O6mras XapaKTepHUCTHKa | /[agamb OONIIYI0 XapakTEPUCTHKY aroMaM, mpocTbiM | 30.12
XapaKTepUCTUKA 37eMeHTOB  VA-rpynnbl.  A3OT, | BEIIECTBAM M COEAUHEHHUSM BJEMEHTOB VA-rpymnmbl B
XUMHYECKUX CTpOEHHE aToMa U MOJIEKYNbI | 3aBUCUMOCTH OT HMX IIOJIOKEHUS B IEPHOTUYECKOU

3J1eMeHTOB VA-

rpynmnsl. A30T

azora. OU3nyecKue U XUMUYECKUE
CBOWCTBA M NPUMEHEHUE a30Ta.
A30oT B IpUpogE U €ro
OuonoruYecKas poJib.
JdeMoHcTpanumn. Jwnarpamma
«Cocrasn BO3yXa».

BuneodparmeHTs " clIaf bl

CHCTEME.

Xapaxmepuzogams ¢ HCIOJIB30BAHHEM  PYCCKOTO
(poHOTO) SI3bIKA U SI3bIKA XUMHUU CTPOCHUE, (pru3nyecKue u
XUMHYECKHE CBOMCTBA, MOJy4YeHHUE U IPUMEHEHHUE a30Ta.
Haszvieams coenunenus azora no GopMmyne U cocmasiimo
(dbopMyIBI 110 UX HA3BAHHUIO.

Yemanasnusamo MNPUYIUHHO-CIICACTBCHHBIC CBA3HU MCIKIAY




45

«[Itnapn 6azapsn»

CTPOEHUEM aTOMa U MOJIEKYJIbI, BUJIOM XUMHUYECKON CBSI3H,
TAIIOM  KPUCTAUIMYECKOM  PEMIETKM a30Ta H  €ro
(U3NIECKUMU ¥ XUMUYECKHUMHU CBOWCTBAMH.

Buinonnams  pacu€rel MO  XUMHUYECKUM GopMyiam U

YpaBHEHUSIM PEAKIIH, MPOTEKAIOIINX C YIaCTHEM a30Ta

25

Ammuak. Conu

AMMOHUA

AMMHAK, CTPOEHHUE MOJICKYJIbl U
¢buznueckue CBOMCTBA.
AMMUadHas BOJa, HaIIATBIPHBII
CIIUPT, THApAT aMMHaka. JIoHOpHO-
aKIENITOPHBIN MEXaHU3M
o0pa3oBaHusl CBsSI3U B KaTHOHE
aMMOHUS. BoccranoBurensHbIe
CBOICTBA aMMHaKa.

Conu aMMOHUS U UX IIPUMEHEHUE.

KadgecTBennas pCaKlusd Ha KAaTHUOH

aMMOHUSL.
JdeMoHcTpanum. [lonyuenue,
cobMpaHue W  paclo3HaBaHUE

ammuaka. Pazmoxxenue Juxpomara
aAMMOHUA.

JlaGopaTopHbIi OIBIT. 36.

Xapakmepuszoéams €  HWCHOJB30BAaHUEM  PYCCKOTO
(pomHOTO) sI3bIKA W SI3bIKA XHMHHU COCTaB, CTPOEHUE
MOJICKYJbI, (U3NYECKHMe U XUMHUYECKHE CBOWCTBA,
MOJTYYCHHE ¥ TIPUMEHEHUE aMMHUaKa.

Ha3zvieams conu aMMmoHus 1o GopmyiaMm U cocmasisims
(bopMyIIBI 10 UX HA3BAHUSIM.

3anucvléams  MOJEKYISIpHbIE ¥ HWOHHBIE ypaBHEHUS
peakiuii, XapakTepU3yIOIIMX XUMHUYECKHE CBONCTBA
aMMUaKa U coJieil aMMOHHUSI.

Cocmasnsamo ypaBHEHUs OKHUCIIUTEIBHO-
BOCCTAaHOBUTEJIBbHBIX PpEAKUUH C ydyacTHUEM aMMHuaka cC
MOMOIIBIO0 METO/Ia SJIEKTPOHHOTO OanaHca.
Yemanasenueams NpUYUHHO-CIIECTBEHHBIE CBSI3U MEXIY
BUJIOM XUMHUYECKON CBSI3M, THUIIOM KPUCTAIMUECKOMN
pEeImIéTKH B aMMHAaKe M COJIIX aMMOHHUA U (PU3UUYECKUMU U

XHUMHUYECKHMHU CBOMCTBAMH ATHUX BEIISCTB.

1.12
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KaugecTBennas pCaKknusg Ha KaTUOH

Ilposooums, Haba0Oamvb W oOnuUCHIGAMb XUMHAYECKHN

aMMOHUS HKCIIEPUMEHT TI0 PACHO3HABAHMIO HMOHOB AaMMOHHS C
coOII0/ICHNE TTPABUII TEXHUKU OE30MTaCHOCTH.
Buinonnams  pacu€rel MO XMMHUYECKUM GopMyiaamM U
YpaBHEHUSIM  pEaKlMi, TMPOTEKAIOMUX C  y4acTUEM
aMMHaKa
26 Ilpaxmuueckasn [Tonyuennue, cobupanue u | llonyuams, cobupamv W pacnosHasams — aMMHaK. | 7.12
paboma 4. pacro3HaBaHue amMmuaka. | Oopawamvcsi ¢ 7a00OpaTOPHBIM  000pPYJIOBAaHUEM |
[Tonyuenue ammuaka | M3yuenue pPacTBOPUMOCTH | HarpeBaTEIbHBIMH ~ MPUOOPaMU B COOTBETCTBHH  C
U U3yYEHHUE ero aMMHaka B BOJI€ M XapaKTepUCTUKa | MpaBUIaMH TEXHUKH 0€30MaCHOCTH.
CBOICTB OCHOBHBIX CBOICTB ruapara | Habarwooams u onucviéames XUMHUYECKUN DKCIIEPUMEHT C
ammuaka. KadecTBeHHast peakius | MOMOIIbBIO PYCCKOTO (POAHOTO) SI3bIKA U A3bIKA XUMHUH.
Ha KaTUOH aMMOHHUS Dopmynuposams BBIBOJBI N0 pe3yibTaTaM MPOBEAEHHOTO
JKCIIEPUMEHTA.
Compyonuyams B Tpoliecce Y4eOHOTO B3aUMOJICHCTBUS
pu paboTe B rpymnmnax
27 Kucnoponnsie Oxkcubl azora: | Xapakmepuzoéams €  HWCHOJb30BAHUEM  PYycCKOro | 8.12

COCIMHCHMUA a30Ta

HECOJICO 6pa3yr0ume 1 KHCJIOTHBIC.

A3oTHCTas KUCIIOTa U HHUTPHUTEHIL.

(poaHOTO) si3pIKa M SI3bIKa XMMHUU COCTaB, (pusmueckue u

XMUMUYECKHE CBOMCTBa, TMOJyYeHHME U IPUMEHEHUE
OKCHJIOB a30Ta.
Cocmaenams  MOJIEKYNSIDHBIE W HMOHHBIE ypaBHEHMS




peaKuuii, XapakTEPU3YIOIIUX XUMHUYECKHE CBOMCTBA
OKCHJIOB a30Ta.

Yemanasnueams npUYUHHO-CIICICTBEHHBIE CBSI3U MEXY
BUJOM XUMHYECKOW CBSI3U, THUIIOM KPUCTALTMYECKOM
pemeéTkn B OKCHAAX a30oTa W HX (PU3UYECKUMH U
XUMUYECKUMH CBOMCTBAMU.

Xapakmepuzosams ¢  WCIOJb30BAHHEM  PYCCKOTO
(pomHOTO) sI3bIKA M SI3bIKA XUMHUHU COCTaB, (PU3UYECKUE U
XUMHYECKHE CBOMCTBA a30THOM KUCJIOTHI KaK AJIEKTPOIUTA
" €€ TPUMEHEHHE.

3anucvigamb  MOJIEKYJISIPHBIE UM WOHHBIE  YPaBHEHHS
peaKkuuii, XapaKTEepPU3YIOIIME XUMHYECKHE CBOMCTBA
A30THOM KHUCIIOTBI KaK AJIEKTPOJIUTA.

Ilposooums, Habrooame W onucvléams XUMUYCCKUN
SKCIEPUMEHT, XapaKTEPU3YIOIIMH CBOMCTBA  a30THOM
KHUCJIOTBl KaK »JJIEKTPOJHUTa, C COOJIOJIEHUEM TpPaBUI

TEXHHKH 0€30I1aCHOCTH.

28

AzoTHag kucinota, e€ | Jlemoncrpanuu. B3aumoneiictBue

IOJIY4YCHHC KOHHeHTpHpOBaHHOﬁ

ceorictBa. Hurpartsl.

XapaKmepLBoeamb A30THYHO KUCJIOTY KaK OKHCIIUTCIIb.
Cocmaensamo YpaBHCHUA OKHCIIMTCIBHO-

BOCCTAHOBHTCIIbHBIX peaKuHﬁ, XapaKTCpU3yIOIIUX

14.12
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yépHoro mnopoxa. Pa3znoxeHue

HUTpaTa KaJius u ropceHuc
IPEBECHOTO YTOJIbKA B HEM.
JlabopaTtopHblii OIIBIT. 37.

XHUMHUYECKHE CBOICTBA a30THOM

KHCJIOTBI KaK 3JICKTPOJIMTA

XUMHUYECKHE CBOWCTBA a30THOW KHUCIIOTBI KaK OKHUCIUTEIS,
C MIOMOUIBIO METO/1a JIEKTPOHHOTO OalaHca.

IIposooumsb, Habnooamvs W ORUCHI6AMb XUMHUYECKUH
JKCIIEPUMEHT, XapaKTEPHU3YIOIIUN CBOMCTBA  a30THOMU
KUCJIOTBl KaK OKUCIHTENA, C COOJIIOJCHUEM IPABUI

TEXHUKU 0€30TIaCHOCTH

29

®ocdop u ero

COCAMHCHUS

®docdop, cTpoeHHe aTromMa U
amotporust. dochuasl. PochuH.
Oxkcun docdopa(V) u dochopnas
kuciora. Docdarsl.
JdemMoHcTpanuu. O06pa3iibet
MPUPOTHBIX coeauHeHu docdopa.
I'openne docdopa Ha Bo3ayxe U B
kuciopone. Ilomydenune Oenoro
dbochopa um  wHcHBITAHHE  €TO
CBOMCTB.

JlaGopaTopHblii ONBIT. 38.
KauecTtBennas peaxuus Ha

¢docdar-non

Xapaxmepuzoéamv ~ C  WCIOJB30BAHHEM  PYCCKOTO
(pomHOTO) SI3bIKA U SI3BIKA XUMHH CTPOCHUE, AJIOTPOIIHIO,
¢usznyeckue ¥ XUMHYECKHE CBOMCTBa, TMOJIY4YEHHE U
npumenenue docdopa.

CamocrosATenbHO OnuUCHIBAMb CBOMCTBA OKCHJIa
dochopa(V) Kak KHUCIOTHOTO OKCHIAa U CBOWCTBA
dbochopHON KHCITIOTHI.

Hnnriocmpuposams  cBolictBa  okcuga (ocdopa(V) wu
dbochopHON KHUCIOTHI YpaBHEHUSIMH COOTBETCTBYIOIIHMX
peaKIuid.

Ilposooums, nabrooame W onucvléams XUMUYCCKUN
JKCIIEPUMEHT C  COOJIIOJICHUEM  TpPaBHJI  TEXHUKH
0€30MacHOCTH.

Pacnosnasamv pocdar-uoHsl

15.12
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30

Oo61mas
XapaKkTepUCTUKA
yneMeHToB IVA-

rpynnsl. YTiaeposax

Oobmas XapaKTepUCTHUKa

3JIEMEHTOB IVA-rpynmsr:
OCOOCHHOCTH CTPOEHHUSI aTOMOB,
MPOCTHIX BEILECTB U COCTUHEHUI B
3aBUCUMOCTH  OT  TIOJIOKEHHS
JJIEMEHTOB B INEPUOAUYECKOMN
cucrteMe.  Yraepon. Kpyrosopor
yriepoja B MIpHUpOJIE.
AmIoTpOnHBIE Mo (pUKaIIH:

anmas, AMOpQHBII

rpadur.
YTJIEPOJI: Ca)a, TPEBECHBIN YIroJib.
AncopOrius. XuMHuyeckue
CBOMCTBA yriaepoja.
Kokcoxumuueckoe mpOU3BOICTBO
u ero npoaykius. KapOusl.

JdemoncTpanmnm. Komnexius
«O0pa31s MPUPOIHBIX
coequHeHun yraepoaa». lloprtper
H. JI. 3emmnckoro. Iloriomenue
AKTUBUPOBAHHBIM yriaém

paCTBOpéHHLIX BCIICCTB HUJIM T'a30B.

Jasamb 0OLLYI0 XapaKTEPUCTHKY aTroMaM, IPOCTHIM
BEUIECTBAM M COEAMHEHUSM 3jeMeHTOB I[VA-rpynnsl B
3aBUCUMOCTH OT HX TOJOXEHUS B MEPUOAUYECKON
CUCTEME.
Xapakmepuszoéams € HCHOJB30BaHUEM  PYCCKOTO
(pomHOTO) SI3bIKA U SI3BIKA XUMHH CTPOEHUE, AJIOTPOIIHUIO,
¢usznyeckue ¥ XUMHYECKHE CBOMCTBa, TMOJy4YeHHE U
puUMEeHeHne aMOP(HOTO yriiepoaa.

CpasHusamsb CTpOEHUE U CBOMCTBA ajiMa3a U rpadura.
Onucviéams OKUCIUTEIHHO-BOCCTAHOBUTENBHbBIE CBOMCTBA
yriaepoaa.

Ilposooums, Haba00ams W ONUCHIBAMb XUMHYECKUIH
coOuoieHueM TEXHUKH

OKCIICPUMECHT C IIpaBUI

0€e30I1aCHOCTH

21.12
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YeTpoicTBO poTHBOTa3a

31

Kucnoponusie

COEJIMHEHUS yriiepoja

Okcun  yraepoma(Il):  crpoenue
MOJIEKYJTBI, TIOJy9eHUE W CBOMCTBA.
Oxkcun yrunepona(IV): crpoenue
MOJIEKYJIBI, TIOJTydeHNE U CBOWCTBA.
VYronbHas KHCIIOTA. Conu
YrOJIbHON KHUCJOTHI: KapOOHATHl U
rugpokapOoHaTel. TexHudeckas u
MUIIIEBAas COJA.

JlaGopaTopHbli ONBIT. 39.
[Tosnydenne u cBOMCTBA YroJIbHOM

KHCJIOTHBI

Xapaxkmepuzosams ¢ HUCHOJIb30BAaHUEM  PYCCKOTO
(pomHOTO) sI3bIKA M SI3bIKA XMMHUHU COCTaB, (PU3WYECKUE U
XUMUYECKHE CBOWCTBA, TMOJYYEeHHE U TNPUMEHEHHUE
OKCHJIOB yIJIepo/a.

Yemanasnueams npUYUHHO-CIIEICTBEHHBIE CBSI3U MEXIY
BUJIOM XHMHYECKOW CBSI3M M THUIOM KPUCTALTMYECKOM
pemeéTKn B OKCHAAX yrjiepoga M HuX (HU3UISCKUMHU H
XUMUYECKUMH CBOMCTBAMH, a TAK)KE TPUMEHEHUEM.
Cobntodams  TpaBWIa TEXHUKH O€30MACHOCTH  TIpHU
WCIIOJIb30BAHNHU [TIEYHOTO OTOIICHHUS.

Oka3zvleams TIEPBYIO MOMONIb IIPU OTPABIECHUHU YTapHBIM
razoMm.
Xapakmepuzosams ¢ HUCHOJIB30BAHUEM  PYCCKOIO
(poaHOTO) sI3pIKa M SI3bIKAa XMMUU COCTaB, (pU3MUECKUE U
XUMUYECKUE  CBOICTBA,

IMOJIYy4YCHUE MW  NPHUMCECHCHUC

YJrOJbHOW KUCIOTBI U €€ coyed (kapOOHATOB U
TUAPOKApOOHATOR).

HUnnrocmpupoeams 3aBUCUMOCTb CBOWCTB COJIEH YrOJIbHOU
KHUCJIOTBI OT UX COCTaBa.

Ilposooums, mnabaoOoams W ONUCLIBAMb XUMHUYECKUN

22.12




51

SKCIICPUMECHT C Cco 6JIIOI[GHI/IGM IMpaBUJI TCXHHUKHU

0€3011aCHOCTH.
Pacnosnasamb kapOOHAT-UOH.
Buinonnams  pacu€rel MO XUMHUYECKUM GopMyiamM U

YPaBHEHUSIM  pPEAKLUHM, MPOTEKAIIUX C Y4YaCTHEM

COCIMHEHUH yriaepoaa

32 Ilpaxmuueckasn [Tonyuennue, cobupanue u | Ilonyuams, cobupams M pacno3naéame YrASKUCITbIN Ta3. | 28.12
paboma 5. | pacrio3HaBaHue YTJIEKHCIOrO Taza. | Obpawamspcsi ¢ Ta0OPAaTOPHBIM — OO0OpPYIOBAaHHEM U
[Tomyuenne H3yuenue pPacTBOPUMOCTH | HarpeBaTEIbHBIMH ~ MPUOOPaMU B COOTBETCTBHH  C
YIJEKUCIOro Ta3a U | yIVIEKHCIOTo Tra3a B BOJE U | MpaBUJIaMHM TEXHUKH 0€30MacHOCTH.

M3YYEHHUE ero CBOICTB | XapaKTepUCTUKA KUCTIOTHBIX | Habniodams 1 onucviéams XUMUYECKHH SKCIIEPUMEHT C
CBOMCTB  YroJIbHOM  KHCJOTBHIL. | IOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U A3bIKA XUMHUH.
KauectBennas peaxuus Ha | Popmynuposeams BBIBOABI 10 pe3yabTaTaM MPOBEAEHHOTO
KapOoHaT- U rUAPOKapOOHAT- | IKCIIEPUMEHTA.
MOHBI Compyonuyams B Tpoliecce Y4eOHOTO B3aUMOJICHCTBUS
pu paboTe B rpymnmnax
33 YrneBo1opo bt Opranunueckas xumus. | Xapakmepuzoéams OCOOCHHOCTH cocTaBa U CBOMCTB | /1.01

Yrinesomopoasl. MeTtaH, 3TaH U
[ponaH Kak IpEeAEIbHbIE

(HaCBHIIIICHHBIE) YIIE€BOJOPOIbI.

OPraHn4CcCKux COCJIMHECHMH.
Paznuuamo MNPEACIIbHBIC U HCIIPCACIIbHBIC YITICBOAOPOAbI.

Ha3zvieams n 3anucvieams GopMyssl (MOJEKYISpHBIE U
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OtuneH u aleTUJICH Kak

HerpeAeNbHble  (HEHACHIIIEHHBIC)
YTJIEBOAOPOIBI. CtpyKTypHBIE
(hopMysIBl OPraHMYECKHX BEIIECTB.
I'openue yrnesonoponoB. Peakunu
JETUAPUPOBAHUS MpeaeTbHBIX
YTJI€BOI0OPOIOB.

JemMoncTpanumn. Mojenu MoJIeKyi
MeTaHa,

JTaHa, DOTUJIEHA H

aleTUIcHA. BsaumoneiictBue
THWJIeHa C OpOMHOM BOJON U

pacTBOpPOM IEepMaHTaHAaTa KaJlus

Ba)KHEUIIINX MpeACTaBUTENEH

CTPYKTYpHBIE)
YTJIEBOJIOPOIOB.
Habniooams 3a X0OOM XHMHYECKOTO SKCIEPUMEHTA,
OTIMCBIBATH €T0 U JeJaTh BBIBOABI HA OCHOBE HAOIIOICHUIA.
Quxcuposams Pe3ynbTaThl SKCIEPHMEHTa C ITOMOIIBIO

pycckoro (poIHOTO) s3bIKa, a TaKXke C IOMOIIBIO

XUMHYECKUX GOPMYJ U ypaBHEHHM

34

Kucnopoaconepixa-
1Me OpraHuYeCcKue

COCIMHCHUA

CroupThl. OTWIOBBIA CHOUPT, €ro
HOJIyYeHHe, MIpUMEHEHHE u
¢buznonoruueckoe neiicTBue.

TpExaTOMHBI CHOUPT TJIULEPHUH.

YkcycHas KUCJIOTa KaK
HPE/ICTABUTEITh KapOOHOBBIX
KHUCIIOT.

JeMoHcTpanum. Ob6mue

XHUMHUYECKHE CBOMCTBA KHCJIOT Ha

Xapaxmepuzoeams CHIUPTHI KaK KUCIOPOJICOIEpKALIUE
OpraHUYeCKUe COEeIMHEHUS.
Knaccugpuyuposames cnupThl MO YHUCIY THAPOKCHIBHBIX

TPYII B UX MOJIEKYJIax.

Haszvisamvy mpencTtaBUTENC OIHO- M TPEXATOMHBIX
CIIUPTOB U 3aMUCHIBATH UX (POPMYIIHI.
Xapaxmepuzosamo KapOOHOBBIC KUCIIOTBI KaK

KHCJIOPOACOACPKAIINEC OPTaHUYCCKUE COCAUHCHUS.

12.01
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IpUMEpe  YKCYCHOM  KHCIIOTBI.

KauectBennas peaxuus Ha

MHOTI'0aTOMHBIC CIIMPTBL

35

Kpemnwnii u ero

COCAMHCHU

Kpemuuii, crpoenue ero atoma u
HaxoxjaeHue B npupoje. CoiicTBa
kpeMHus. Cuinuuasl U CHUJIaH.
Oxcupn kpemuus(IV). Kpemuuenas

KHCJIOTa U €€ COJIM.

JdemoHcTpaumnu. Komneknus
«O0pa3ts MIPUPOIHBIX
COeqUHEHNN KPEMHUSD.
Konnekuust  crTexna, KepaMUKH,

HEMEHTA U U3JIeIUIA U3 HUX.
JlabopaTtopuble  ombITbl.  40.
[Ipomyckanue yriieKMciIoro rasa

yepe3 pacTBOp CHIIMKATa HATpUs

Xapakmepuszoéams € HCHOJB30BAaHUEM  PYCCKOTO
(pomHOTO) sI3bIKA W SI3bIKA XHMHHU CTPOCHHE aTOMOB U
KpUCTA/UIOB, (U3NYECKHE U XHUMHUYECKHE CBOWCTBA,
MOJTYYCHHUE W TIPUMEHEHUE KPEMHUSL.

Yemanasnueams TpUUUMHHO-CIIEICTBEHHBIE CBSI3U MEXIY
CTPOCHHEM aToMa, BHUIOM XHUMHYECKOW CBS3U, THIIOM
KPUCTAJUTMYECKON PEIIETKU KPEMHHUS U ero (pU3NUYEeCKUMHU
U XUMUYECKUMU CBOMCTBAMHU.

Buinonname  pacuérel MO  XUMHUYECKUM GopMyiamM U
YpaBHEHUSAM  pPEaKIHi, MPOTEKAIOUIMX C y4acTHEM
KPEMHHUS U €T0 COCTUHEHUH.
Xapakxmepuzoéams ¢ HCIOJIB30BAHHEM  PYCCKOTO
(poaHOTO) sI3pIKa M SI3pIKa XMMHUU COCTaB, (pusmueckue u
XMMHYECKHE CBOWCTBA, TMONy4YeHHE M MpPUMEHEHUE
COEIMHEHUN KPEMHUSL.

Cpasnueams TUOKCHU]IBI yIiiepoJa U KPEMHHUSI.

Onucvleams BaXXKHEWIIUE TUIBI MPUPOJHBIX COEIUHEHUM

KPEMHHS KaK OCHOBHOTI'O 2JICMCHTA JII/ITOC(bepBI.

18.01
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36 CunukaTtHas [IpousBojicTBO cTeKiia U LIEMEHTa. | Xapakmepu3z06amy CWIMKATHYIO TPOMBINUICHHOCTh U €€ | 19.01
MIPOMBIIUIEHHOCTD [Ipoayxums CUJIMKAaTHON | OCHOBHYIO ITPOJYKIIHIO.
IPOMBILIJIEHHOCTH:  OINTUYECKOE | Yemanasausams aHAIOTUN MEXY Pa3IUYHBIMU
BOJIOKHO, Kepamuka, (Hapdop, | oTpaciasiMu CUITUKATHON MTPOMBITINIEHHOCTH
¢asHc. OnTHYECKOE BOJIOKHO.
JdemoHcTpaumnm. Komneknus
PO YKIUHU CUJIMKAaTHOU
MIPOMBIIIIJIEHHOCTH.
Buneopparmentsl M criaiizsl
«ITpousBoacTBoO CTEKJIa u
LIEMEHTa
37 [Tomyuenne Hemeramisl B npupoze. | Onucvlieams HAXOKJIECHUE HEMETAIIIIOB B IPUPOJIE. 25.01
HEMETaJIJIOB OpakIHOHHAas MeperoHkKa Kuakoro | Xapakmepuzosams  (HPaKUOHHYIO NEPETOHKY >KUIKOTO

BO3ayXa KakK CIoco0 IMOJIY4CHUSA
KHCJI0poaa, a30Ta u aproHa.

[Tonyyenue d¢ocdopa, KpeMHuUs,

XJIopa, noja. DAeKTpoIn3
pPacTBOpPOB.

JeMoHCcTpanum. Konnekuus
«IIpuponanbie COCIMHEHUS

HCMCTAJJIOB». BI/II[GO(I)pal"MeHTLI n

BO3/lyXa KaK COBOKYITHOCTh (PM3UYECKHUX IPOLIECCOB.
Apeymenmuposams OTHECEHUE TMPOLIECCOB TOJIYYEHUS
AKTUBHBIX

HEMETAIJIOB K OKHCIIMTEIBHO-

BOCCTAaHOBUTCIIbHBIM IIPOLIECCaM
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crnaiinpl «OpakMOHHAs IEPErOHKa
JKUJIKOTO BO3/1yXa».
BuneodparmeHTs u CIIaf bl
«[Tonyyenue BOIOPOAA, KACIOPOAA
U TAJIOTE€HOB H3JIEKTPOJIUTHYECKUM

CIIOCOOOMY»

38

[Tonyyenue

BaXXHEHUTITIX
XUMHAYECKUX
COEIUHEHUN

HEMCETAIJIOB

[Tosyyenne  CepHONl  KHUCIOTHI:
CBIPbE, XMMH3M, TEXHOJOTHYECKas
cXeMa, METOJ KHIIAIIEro CIIoM,
TIPUHITUTIBI TEIJI000MEHa,
NMPOTUBOTOKA M IUPKYJISIHUU.
Oneywm.

[Ipou3BoaCTBO aMMmuaka: ChIpbE,
XHMH3M, TEXHOJOTHUEeCKas cXeMa.
JdemoncTpanmnm. Monenu
arnmaparoB  Juisi  MPOU3BOJICTBA
CEepHOU KHUCJIOTHI. Mopgenb
KUIISIIETo cJIoss. Moens KOJIOHHBI
CHHTE3a aMMHaKa.
BuneodparmeHTs Hu clIaf bl

«HpOI/ISBOI[CTBO CCpHOfI KHUCJIIOTBD).

Xapaxmepuzoeams XUMU3M, ChIpbE, anmapaTypy u
Hay4YHbI€ IPUHIIMUIIBI IPOU3BOACTBA CEPHOM KUCIIOTHI.
CpasHusamv ~ TPOU3BOACTBO  CEPHOM  KHUCIIOTHI

IMPONU3BOJACTBO aMMHAKa

26.01
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Buneopparmentsl W ciaiabl
«IIponsBoacTBo aMMHAKay.
Komnexuus «ChpIpbé JUIst

MOJIYYEHHS] CEPHOU KUCIOThD)

39 O6o0menue mo TemMe | YpOK-yrnpaKHEHHE ¢ | Ilposooums  OlEHKY COOCTBEHHBIX JOCTIDKeHUU B | 1.02
«Hemeranmnel u ux HCII0JIb30BAHUEM YCBOEHHUHU TEMBI.
COEJIMHEHUS camMoCTOSITENIbHOM ~ paboThl 1o | Koppekmuposamb CBOUM 3HAaHHUA B COOTBETCTBHUHM C
BBITIOJTHEHHUTO MIPOBEPOYHBIX | IUIAHUPYEMBIM PE3YIIbTaTOM.
TECTOB, 33JJaHUN U yIIPAKHEHUI Ionyuams XUMHYECKYI0 HMHGPOPMallMd W3 Pa3IMYHBIX
HCTOYHUKOB.
Ilpeocmasname unpopManuio mo Teme «Hemeramns» B
BUJE TaOIUI], CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIE C
npumeHeHnuem cpencts MKT
40 Konmponvras paboma 2 no teme «HemeTaibl 1 UX COCTUHCHUS 2.02

MeTtanabl 1 UX coexuHeHus (16 4)
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41 Ooas Ilonosxkenue METaJIOB B | ObvscHsame, 4TO TAKOE METAIII. 8.02
XapaKTEPUCTHKA NEePUOIUYECKON cucteme | Xapakmepuzoeames XUMHYECKUE SJIEMEHTHI-METAIIBI T10
METaJJIOB xuMuueckux dnemMeHtoB J[. WM. | ux mnonoxenuro B nepuoaudeckour cucreme [ .

MenneneeBa, CTpOCHHE UX aTOMOB | MeHieneeBa.

U KpuctauioB. Mertamnudeckas | [lpoeno3uposams CBOWCTBA HE3HAKOMBIX METAIOB TIO
CBS3b i METaJUTMYECKas | MOJOKEHUI0 B TEPUOJUYECKON CHUCTEME XUMHUYECKUX
KpHCTAJUITNYECKas pemérka. | anemenToB /1. 1. Menneneesa.

®dusnvecKkue CBOWCTBA METAUIOB: | Ycemanasnusams TPUYMHHO-CICACTBEHHBIE CBS3H MEXIY
JMEKTPO- H  TEIUIONMPOBOJTHOCTH, | CTPOCHUEM aToOMa, BHJIOM XHMHYECKOW CBSI3M W THIIOM
OTpaKaroIIas CIOCOOHOCTb, | KpUCTAUIMYECKOW PEmETKH Y METalIOB — TMPOCTHIX
IJIACTUYHOCTE. UEpHble ¥ | BEUIECTB U UX COCTUHEHUN

LIBETHEIEC METAJIIbI

42 XuMudeckue Meramipl  Kak  BOCCTAHOBUTENH. | OObACHAMb, YTO TAKOE Psil AKTUBHOCTH METAJIOB. 9.02
CBOMCTBA METAJIJIOB DIEeKTPOXUMHUYECCKUIT pan | Ilpumensmes €ro Ui XapaKTEPUCTUKH  XHUMHUYCCKUX

HaIpsHKECHUH. B3aumopeiicTBue | CBOMCTB MPOCTHIX BEIIECTB-METAIIIOB.
METAJI0B c HeMeTaiamu, | O606uams CUCTEMY XUMHUYECKHX CBOMCTB METAIJIOB Kak

OKCHUJIAMHU, KHCIIOTAMH, COJISIMH.
AJOMUHOTEPMHUSL.
JdemoncTpauuu. B3zaumoneiicreue

HaTpus, JIUTUA U KaJlbIUA C BOJOM.

«BOCCTAaHOBHUTEILHLIC CBOMCTBAY.

Cocmasnsams ~ MOJEKYISPHBbIE  ypaBHEHUS  peaKlUid,

XapaKTCPUIYIOIIUX XUMHYCCKUC CBOMCTBAa METAaJIJIOB B

CBCTC  YUYCHH:A 00 OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIX
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['openune Hatpus, Maraus u xxenesa
B KHUCIIOpOJE. Benbimka
TEPMUTHOHN CMeECH.
B3anmojelictBre cmecu MopoIKOB
cepbl W Kejie3a, LIMHKA WU CEpHl.
B3aumogeiicTBue  allOMHHUS  C
KHCJIOTaMH, IIeJI0YaMHd U BOJOMH.
BsaumoneiicTBue xene3a U MU C
xJopoM. BiammoneiictBue Menu ¢
KOHIEHTPUPOBAHHOM CepHOM

KUCIIOTOM M a30THOM KHUCJIOTOH

(pa3baBieHHOM "
KOHIEHTPUPOBAHHOI).
JlaGopaTtopHblii ONBIT. 41.

Bsaumoneiicteue JKeesa C

pactBopoMm cynbdata meau(1l)

mpoueccax, a peakuud C Y4aCTHEM DIIEKTPOJIUTOB,
MNpEaACTABJIATh TAKXKC U B MOHHOM BUC.

Habniooams 1 onucvieams peakiuy MeX/1y BEIIECTBAMH C
MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUH.
CaMOCTOSITENTBHO 1p06800UMb ONBITHI, MOJATBEPXKIAIOIINE
XMMHYECKHE CBOMCTBA METAJUIOB, C COOJIIOJIECHUEM MPABUI

TEXHUKU 0€30TIaCHOCTH

43

Oo1mas
XapaKTepPUCTHKA

3JIEMEHTOB [A-

IpYIIIBI

CTpOCHI/Ie aTOMOB M  IPOCTBIX
BCIICCTB. 3aBUCUMOCTD
(1)I/ISI/I‘IGCKI/IX n XUMHUYCCKHUX
CBOMCTB IIEJIOYHBIX METAJIOB OT

3apsA 0B AACPp UX aTOMOB. OKCI/I)IBI

ObvsacHAmMb STUMOJIOTHIO Ha3BaHHUA rpymmbl  «ICJIOYHBIC
MCTaJIbI».

ﬂaeamb 0611_[}/'}0 XapPAKTCPUCTUKY HICIIOYHBIM METAJJIAM 10
X IIOJIOKCHHIO B HepPIO,I[I/I‘IeCKOﬁ CUCTCEMEC XHUMHUYCCKHX

snemenToB /. 1. Menaeneena.

15.02
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u TUIPOKCHIBI IIEJIOYHBIX

MCTAJJIOB, nux IMOJIy4CHHE,

CBOWCTBA U IPUMEHEHHE.

Xapaxmepuzoeams cTpoeHUE, (PU3NUECKUE U XUMHUIECKUE

CBOWCTBa IIEJOYHBIX METANIOB B CBeTe OOIMIero,
O0COOEHHOI'0 U €AMHUYHOTO.

Ilpeockazvieames (pu3nyueckue W XUMHUYECKHE CBOWCTBA
OKCHUJIOB Ml THJIPOKCHJIOB IICJIOYHBIX METANIOB HA OCHOBE
WX COCTaBa W CTPOCHUS W TIOJATBEPXKIATh IPOTHO3BI

YpaBHCHHUAMU COOTBETCTBYIOIIUX peakunﬁ.

Baxwueiimue coym JdemoHcTpaums. Oxkpacka | Ilposooums pacu€Tel 1O XuMHUeCKHM Gopmynam u | 16.02
IIEJIOYHBIX METAIJIOB, | TUIAMEHU COCIMHEHUSIMH | YpaBHEHUSIM  peakUuid, TMPOTEKAIIUX C Yy4dacTHeM
WX 3Ha4Y€HUE B LIEJIOYHBIX METAJJIOB HIEJIOYHBIX METAJIJIOB U UX COEAMHEHUN
MIPUPOJIE U KU3HU
YeloBeKa.
45 OO6mas Ctpoenne aTtoMoB U TpOCTHIX | OOwbscHAmMb 3TUMOJIOTHIO Ha3BaHUS rpymnsl | 22.02
xapakrepuctuka [IA- | Bemects. 3aBUCUMOCTb | «IIEIOYHO3EMETbHbIE METAILIBDY.
TPYIIIbI (buznueckux u XUMHYECKUX | [Jagams oOuUIyl0 XapakTepucTuky metamaam IIA-rpymnmsl
CBOICTB IIEJIOYHO3EMENbHBIX | (IET0YHO3EMENbHBIM METajulaM) [0 HUX TMOJOXKEHHIO B

METa/UIOB OT 3apsjoB SACp WX
atoMoB. OKCHIIBI M THIPOKCHIBI
IIEeJI0OYHO3EMEIBHBIX METaJIJIOB, UX

IMOJIY4YCHHUC, CBOMCTBA u

MEPUOJIMYECKON  CHUCTEME  XHUMHUYECKHX  DJIEMEHTOB
J. Y. MeHnaeneena.
Xapaxmepuzosams cTpoeHue, HU3NUECKUE U XUMUYECKHE

CBOMCTBA MIEJIOYHO3EMEIBHBIX METAIJIOB B CBETE O6H_ICFO,
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IPUMEHEHUE. KapOonatst u

TUIPOKapOOHATHI KaIbIIHS.

O0COOEHHOI'0 U €IMHUYHOTO.

Ilpeockazvieames (Pu3nyueckue W XUMHUYECKHE CBOMNCTBA
OKCHJIOB M THAPOKCHIOB MeTaiuioB [IA-rpymibl Ha OCHOBE
UX COCTaBa M CTPOEHUS U HnOOmeEepicoams TPOTHO3I

YpaBHCHHUAMHU COOTBCTCTBYIOIIUX pCaKHHﬁ.

46 Baxneiimme conun JdeMoHcTpanuu. Okpacka | [Iposooums pacdy€Tel 1O XUMHUYECKUM (opmynam u | 23.02
IEJIOYHO3EMETBHBIX IUIaMEHHU COCTMHCHHUSMH | YPaBHEHUSIM  PEaKIMi, TMPOTEKAIONUX C  yYacTHEeM
METAJIJIOB, UX IEJIOYHO3EMETBHBIX METAJIJIOB. | MEJIOYHO3EMEILHBIX METAIIOB M UX COSAUHEHUH
3Ha4YeHue B mpupojie u | ['amenne u3BecTy BOJOM.

YKU3HU YeJIOBEKa. JlaGopaTtopHbIii OIBIT. 42.
[Tosnydenne W3BECTKOBOW BOJIBI M
OIBITHI C HEH.
47 JKécTtkocTh BOORI U Kéctkocth Boapl: BpeMeHHass | | OO0vbiAcHAmMb TTOHATUE <GKECTKOCTH BOJIBI». 1.03

CIIOCOOEI €6

YCTPAHCHUSA

nocTtosiHHast. CrocoObl YCTpaHCHHA

BpeMeHHOH k€cTkocTH. CrocoObl

YCTpaHEHHUS MHOCTOSIHHOM
J)KECTKOCTH.
JdeMoHcTpanum. [Honyuenue

JKECTKOM BOJBI B3aMMOJAEHCTBHUEM

YIJICKUCIOTO C HU3BECTKOBOM

Pasznuuams BpeMEeHHYIO U TTOCTOSIHHYIO KECTKOCTh BOJIBI.
Ilpeonazame cnocoObl yCTpaHEHHS )KECTKOCTHU BOJIBI.
Ilposooums, nabmooamv W onucvleams XUMUYCCKUN

OKCIICPUMCHT C (&{0) 6J'IIO,Z[€HI/ICM IIpaBUJI TCXHHUKHU

0€e3011aCHOCTH
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BOJIOW. YcCTpaHEHHE BpPEMEHHOU

KECTKOCTH KUIITYEHUEM "
N00aBJICHUEM COJbl. YCTpaHEHUE
ITOCTOSTHHOM XKECTKOCTHU

nobOasnenneM coapl. HMOHHTHI U

TIPUHIIUTI ux NeNCTBUA
(BugeodparMeHr)
48 Ilpaxmuueckasn [Tomyuenne KECTKOU BOJbI | [lonyuams, cobupamv M pacnosnaéams YTIAEKUCHIbIN Ta3. | 2.03

paboma 6. JKECTKOCTH
BOJIbI M CITOCOOEI €€

yCTpaHEHHs

B3aMMOJICHICTBUEM YTIEKHUCIOTO C
W3BECTKOBOM BOJOW. ¥YCTpaHEHHUE
JKECTKOCTHU

BpPEMEHHOU BOJIBI

KUISYEHHEM U JO0OaBIEHUEM COJIBI.

Ycrpanenue MOCTOSIHHOM
JKECTKOCTH BOJBI J00aBJIIEHHUEM
COJIBL.

HcnwiTanue JKECTKOH BOJEI

pacTBOPOM MbLIa

Obpawamovcss ¢ 1aboOpaTOpHBIM ~ 000PYJOBAaHUEM |

HarpeBaTelbHBIMU  MPUOOpPaMH B COOTBETCTBUU  C
MpaBWJIaMU TEXHUKHU 0€30MaCHOCTH.

Habniooams u onucviéams XUMUYECKHH SKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POJIHOTO) A3bIKA U S3bIKA XUMUU.
Dopmynuposams BBIBOJBI N0 pe3yibTaTaM MPOBEAEHHOTO
JKCIIEPUMEHTA.

Compyonuyams B Tpoliecce Y4eOHOTO B3aUMOJICHCTBUS

npu paboTe B rpymnmnax
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49

AJITOMUHUN U €T0

COCAMHCHUA

CoennaeHns ATFOMUAHASA B

npupoae. XMMHUYECKAE CBOMCTBA U

IPUMEHEHUE AJIFOMMHHUS.
OcobeHHOCTH OKCHJIa u
TUAPOKCHIA AJFOMHUHHS Kak
aMmdoTepHbIX COETMHEHMIA.
Baxnenmme comn  allfOMHHUS
(xmopwun, cynsdar).

JdemoHcTpanmuu. Komneknus
MPUPOTHBIX COEIUHEHUN

amoMuHus. BumeodparMeHTH U
cinanapl «OKCHUI aIIOMUHHUS U €ro
MOIU(UKAITINY. [Tonydenue
amdoTtepHOro THAPOKCH]IA
AJIOMHMHUS W HCCIEIOBAaHHE €ro

CBOMCTB

Xapaxmepuzoeamv aNIOMHUHUN TIO €ro IOJOXKEHUIO B

HGpHOI[H‘ICCKOﬁ CUCTEMCEC XUMHWYCCKUX 9JICMCHTOB

. N. Menneneena.
Onucvieams  cTpoeHHE, (QU3NUECKHE U XUMHUYECKUE
CBOMCTBA

AJIFOMHHNA, MOATBEPKAAA nux

COOTBCTCTBYIOIIMMH YPABHCHHUAMU peaKIII/II\/’I.

Obvsachams  TBOMCTBEHHBIM  XapakTep  XUMHYECKHX
CBOMCTB OKCHJIa ¥ TUAPOKCUAA aTFOMUHUSL.
Konxkpemuszupoeéams ~ 3NEKTPOIUTHYECKOE  IOJTY4EHUE

METaJIJIOB OMMCAaHUEM MTPOU3BOJICTBA AITIOMHUHHSL.
Yemanasnueames  3aBuCUMOCTh  OOnacTtell  NMpPUMEHEHHS
QIIOMHUHHUS U €T0 CIUIABOB OT CBOMCTB ATHX BEIIECTB.
Ilposooums pacu€Tel MO XUMHUYECKUM (opMmylaM U
YpaBHEHUSAM  PEaKIHii,

IMPOTCKAOIINUX C y4yaCTHEM

AJIFOMHHUA U €T0 COG,Z[I/IHGHI/If/'I

8.03
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50 Kenezo u ero OcobeHHOCTH  CTpOCHHSI  atoMa | Xapaxmepuzoeams TOJIOKEHUE Kee3a B nepuoanyeckon | 9.03
COEIMHEHUS xkene3a. JKenezo B mpupone. | cucreme xumuyeckux sneMmeHToB . M. MenpeneeBa u
Baxunenmmue pyasl &Kelle3a. | 0COOEHHOCTH CTPOEHUS aToMa JKelle3a.
Oxcupasl u rugpokcuabt xeneza(ll) | Onucvieams puznyeckue 1 XMMUYECKHE CBOMCTBA JKeJe3a,
n (III). Comn xene3a(ll) u (III). | moaTBepkaast HMX COOTBETCTBYIOIIMMHU  YpaBHEHUSMU
O6HapyxeHue KaTHOHOB JKeJie3a B | peaKIluil.
pacTBope. Obvsachuamb ~ HaduuuMe  JBYX TEHETHMYECKUX  PSIOB
coenuuenuii xenesa Fe™ u Fe3* .
Yemanasnueams  3aBuCUMOCT  OOnacTell  NpPUMEHEHHS
JKeJe3a U €ro CIUIAaBOB OT CBOMCTB ATHX BEIIECTB.
51 3HaueHune JlabopaTopubie  onbIThl.  43. | [Ipogodums pacuéThl 1O XuMHuUeckuM Gopmynam u | 15.03
coenuHeHuil xxene3a. | [lomydenue TUIPOKCUOB | YPaBHEHUSIM PEAKIIMH, MPOTEKAIOIINX C Y4acTUEM JKeje3a

xenesa(Il) u (I1D). 44,
KavecTBeHnHbie peakiuu Ha

KaTHUOHBI XKEJIE3a

U €r0 COEIUHEHUH.
Habarwoamv n onucvieams peakiiiyi MKy BEIICCTBAMH C

MOMOIIBIO PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKA XUMUU
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52 IIpakxmuueckas Pemenue SKCHEPUMEHTAJIbHBIX | DKCIIEPUMEHTANIBHO uUcciedoéamb CBOMCTBA MeTauioB M | 16.03
paboma 7. 3aJad = HAa  paclo3HAaBaHWE M | UX COEAWHEHHH, pelaTh AKCIEPHUMEHTAIbHBIC 3aaddl 110
Pemenne NOJy4eHHE  METALIOB M HUX | TeMe «MeTamuiby.
AKCIEPUMEHTAJIbHBIX | COETUHEHUI Pabomams ¢ nabopaTopHbIM  000pyIOBaHMEM U
3a7a4 1o TemMe HarpeBaTelIbHBIMH  NPHOOpPaMH B COOTBETCTBHH  C
«MeTamib MpaBUJIaMU TEXHUKU O€30TMTaCHOCTH.
Habniooams cBONCTBA METAIJIOB U UX COETMHEHUI.
Onucvieams XUMHUYECKUUA OSKCIEPUMEHT C MOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI N0 pe3yibTaTaM MPOBEAEHHOTO
JKCIIEPUMEHTA.
Onpedensmo (McXoast U3 yaeOHOU 3a/1aun) HEOOXO0IUMOCTh
UCII0JIb30BAaHUS HAOIIOICHUS WIIM IKCIIEPUMEHTA
53 Koppo3sus meramioB u | Kopposus razoBas (xumudeckas) u | O0wbsicHamb TOHATHE KKOPPO3US». 22.03

CIIOCOOBI 3alllUTEI OT

Heé

ANEKTPOXUMHUYECKAsl. 3aluTa
METaJUIOB OT KOPPO3HH.
JleMoHcTpaUu. Konnexmus
«XHAMUYECKHE HMCTOYHHMKH TOKa.
PesynbTatht JIJIATENHHOIO
JKCIIEPUMEHTa [0  H3Y4YEHHIO

KOppO3UHn CTaJIbHBIX 17631 (011705 !

Pasnuyams  XUMUYECKYIO U DJIEKTPOXUMUYECKYIO
KOPpO3HIO.
Unniocmpuposams  TipUMepaMu  TIOHSTUS ~ KKOPPO3USY,
«XUMUYECKast KOPpO3Us», «QIEKTPOXUMHYECKAS
KOPPO3UsD».
Xapaxkmepuzoéams  CHOCOOBI  3alIUTHl  METAIOB  OT

KOPpO3UU
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3aBUCUMOCTHU oT YCIIOBHM
MIPOIIECCOB

54 Mertamisl B ipupoje. | Meramiel B npupoje. [lonstue o | Kraccuguyuposams  Gopmbl  mpUpOAHBIX  coenuHeHUH | 23.03
Metautyprud. Y€pHas W I[BETHas | METAJUIOB.
Metamnyprus. [lupomeramnyprus, | Xapakmepuzoeamwb oOume crocoObl MOJIyYeHUS] METAJIOB:
TUIPOMETAJLTYPTHS, MUAPO-, TUAPO- U IJIEKTPOMETAILUTYPTHIO.
anektpomeTaytyprusi.  Jlomenusiii | Konkpemuszuposams  crocoObl  TOMYYEHUST  METAJIOB
nporecc. IlepepaboTka uyyryHa B | IpUMEpaMH W YPaBHEHUSMH pPEAKIUA C COCTaBICHUEM
CTaJTb. DJIEKTPOJIN3 PACIIIIAaBOB. AJIEKTPOHHOTO OanaHca.
demoncTpaunu. BoccraHoBieHue
MeIu u3 OKCHIIa menu(ID)
BOJIOPOJIOM.

55 ITousTue o BuneodparmeHTh u cnaiael | Onucviéams NOMEHHBIM TMPOLECC M AJNEKTpoJUTHYEcKoe | 5.04

MeTaJUTypruu «[Ipou3BOACTBO YyryHa M CTaju». | OJTy4E€HUE METAILJIOB.

Buneopparmentst  u cnaiinel | Pasauyams 4€pHbIE U LIBETHBIE METAJUIbI, YYyT'YH U CTaJlb
«M3pmenust w3 4yryHa © CTajamy».
Buneopparmentsl M criaiisl
«[Ipou3BOACTBO ATIOMUHHUS

56 O6001menne 3HaHUN VYpok-ympaxHeHue ¢ Ilposooums ~ ONLEHKY COOCTBEHHBIX JOCTIKEHUH B | 6.04

mo Teme «MeTallIbh»

HCIIOJIb30BaHUE CAMOCTOSITEIILHOM

pa6OTLI 110 BBINIOJITHCHUIO

YCBOCHUU TCMBI.

Koppexmuposamb cBOW 3HaHUS B COOTBETCTBUHM C
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IIPOBEPOYHBIX TECTOB, 3aJIaHUI 1

YIPA)KHEHU N

INIAHUPYEMBIM PE3YIBTATOM.

Ilonyuames XuUMUYECKY0 WHGOPMAIMA W3  Pa3IMIHBIX
HUCTOYHHKOB.

Ilpeocmasnsamos naboOpMaIHIO 10 TeMe «MeTallTbl» B BUJIE
TaOJHII, CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCIE C

npumenenneM cpeacts KT

57 Konmponvnas pabom 3 no teme «MeTaybi» 12.04
XuMHES ¥ OKpYxKawas cpeaa (2 4)
58 Xumnaeckuit coctaB | Ctpoenue 3emun: siapo, MaHTus, | Mumeepuposams cBeneHus 1mo ¢uzndeckoi reorpaduu B | 13.04

IJTAHETHI 3eMIIS

3eMHas Kopa, maTocdepa,
ruapocdepa, aTtMocdepa.
XWMHYECKUH  COCTaB  3eMJIM.
l'opusie  mopoabl.  MuHepaibl.

Pynpl. [Tone3Hbie HCKOTIaeMble.

JdemoncTpanmnm.
BuneodparmeHTh u clanabl
«CtpoeHue 3emun u eé

XUMHAYECKUHN cocTaBy. Kosmeknus
MUHEpPAJIOB H TOPHBIX TOPOJ.
Konnexuus «Pyner MeTamioB.

JlaGopaTopHbIii OIBIT. 45.

3HAHUS 0 XUMUYECKOU OpraHU3aI|H IJIaHETHI.
Xapaxmepuzoeams XAMHYECKUH COCTaB TIEOJIOTHYCCKUX
000J104Y€eK 3eMIIH.

Paznuuamo MUHEPAJIBI 1 TOPHBIC ITIOPOAbI
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N3yuenue rpanura

59 Oxpana okpyxatoueil | Mcrounuku XUMHUECKOTO | Xapakmepuzoeams UCTOUHUKNA XMMHUYECKOTO 3arps3Henus | 19.04
cpeapbl OT 3arpsI3HEHUS OKPYKAKOUIEH CPebl. | OKPYKAIOLIEH CpeIbl.
XUMHUYECKOTO I'moGanpaBIC sKoJioruyeckue | Onucvigams  TIOOAIBHBIE JKOJOTHYECKHE TPOOIIEMBI,
3arpsi3HEHUS POOIEMBL: HapYyIICHUE | CBSI3aHHBIC C XUMUYCCKUM 3arps3HCHHUEM.
OMOTCOXMMHUYECKUX KPYroBOpOTOB | [Ipedracams yTH MUHHMH3AIAH BO3JICHCTBHS
XUMHUYECKUX JJIEMEHTOB, | XHMHUYECKOTO 3arps3HEHHS Ha OKPYKAIOIIYIO CPEy.
MOTETUICHUE KIIMMaTa, KHUCIOTHBIC | [Ipugodums TPUMEPH MEXKIyHAPOTHOTO COTPYIHUYECTBA
noxau W ap. O30HOBBIC JBIPHL. | B 0OJIACTH OXPaHBI OKPY)KAMOIIEH CPeabl OT XMMHUYECKOTO
MexayHapoaHoe COTPYAHHMUYECTBO | 3arpsI3HCHHS
B 00JIaCTH OXpaHbl OKpYXKaromen
cpenbl oT XUMHYECKOTO
3arps3HEHUs. «3enéHas XUMU).
JdemoHcTpanmnm.
BuneodparmeHTh u CIIAN bl
«'moGanbHbBIC 9KOJIOTHICCKHE
poOJIEMBI YETIOBEYCCTBAY
O0o01menne 3HAHWH 0 XMMHUHM 32 KyPC OCHOBHO IIKOJIBI.
IloaroroBka Kk 0CHOBHOMY rocyapcTBeHHOMY 3k3ameny (OI'D) (7 u)
60 BemectBa Ctpoenue atoma xXuMH4YeCKOro | /Ipeocmasnams wuHbopManuio mo teme «llepuoamdeckuiti | 20.04
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JJIEMEHTa B  COOTBETCTBUU  C
MOJIOKEHHEM JTOTO 3JEMEHTa B
MIEPUOINYECKON CUCTEME.

Crpoenue BeliecTBa: XMUMHYECKas
CBSI3b " KPUCTAITUNICCKHE
peméTku. 3aBUCHUMOCTh CBOWCTB
00pa3oBaHHBIX aJeMEeHTaMu

MPOCTBIX  BELIECTB  (METaJJIOB,
HEMETAJIJIOB, OJarOpPOJHBIX Ta30B)
OT TIOJIOXKCHHS  JJIEMCHTOB B
MEPUOIUYECKON CUCTEME.

Knaccudukanus HeopraHMYeCKuX
BemecTB. IlpencraBuTenn pa3HbIX

KJIaCCOB HEOPraHMYCCKHUX BCIUICCTB

3aKOH M nepuoaudeckas cucrema /. M. Menneneesa B
CBETE€ TEOPUU CTPOCHHUS aTOMa» B BHUJIEC TaOJHI], CXEM,
ONOPHOTO KOHCIIEKTa, B TOM 4YHCJIE€ C MPUMEHEHHEM
cpencts UKT.

Buvinonnamo TecTOBBIE 3aJaHUSA 110 TEME.

Ilpeocmasnsms  wHboOpManuio 10  Teme  «Bumbl
XUMUYECKOW CBSI3M M THUIBl KPUCTAUTMYECKUX PEMIETOK.
B3anmocBsI3b CTpo€HHMS W CBOMCTB BENIECTB» B BHUIE
Ta0NHI], CXeM, OIMOPHOIO KOHCIEKTa, B TOM YHCIE C

npumeHenuem cpencts UKT

61

Hrorosas paboTa.

26.04
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62 Xumnueckue peakiuu | [lpuznaku u ycnoBusi npotekanus | [Ipedcmasnames nnapopmanmio mo teme «Kmaccupukanus | 27.04
XMUMHMUYECKUX peakuuil. Tumonorust | XuMu4eckux peakuuil Mo pa3IudyHbIM IPU3HAKaAM» B BHUJIE
XUMHYECKUX peaxkuui 1o | Tabaui, CXeM, OINOPHOTO KOHCIEKTa, B TOM 4YHUCIE C
pa3nyHbIM OCHOBaHUAM. Peakuuu | npumenenneM cpeacts UKT.
HOHHOTO 0oOMeHa. OKHCIUTENbHO- | Bulnonnsams TeCTOBBIE 3aJaHUS 110 TEME.
BOCCTaHOBUTEJIbHBIE PEAKIINU Xapaxmepuzoeams ~ OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE
peaKkuuu, OKUCINUTENb U BOCCTAHOBUTENb.
Omauuams OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE PpPEAKLUU
OT peakuuii oOMeHa.
3anucvisamo ypaBHEHUs OKHUCIIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAaKUUH € TOMOLIBI0 METoJa
3JIEKTPOHHOTO OajaHca
63 AHnanuz konmpoavHou pabomsl 3.05
64 [ToBTOpEeHuE 1 TectupoBanue, peuieHue 3anad U | Boinoanames TECThl U YIPAKHEHUS, pewams 3anadud 1o | 4.05
0000111eHuEe 110 TeMe: | BBIIOJHEHUE YIPAXKHEHUH 110 TeMe | TeMe.
Hemerannel n ux Ilpoéooums  OLEHKY COOCTBEHHBIX JOCTH)KEHUH B
COEJIUHEHHUS . YCBOEHUH TEMBI.
Koppexmuposamp cBou 3HaHUSI B COOTBETCTBHM C
IUTAHUPYEMBIM PE3YJIbTaTOM
65 OcHoBBI XHMMHUYECKUE CBOMCTBA IIPOCTHIX | Xapakmepuzosamo oOmue, 0COOCHHbBIE u | 10.05
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HEOPraHU4YeCKOMn BELIECTB. VH/IUBUIyaJIbHBIE CBOMCTBA KHUCJIOT, OCHOBAaHUW U COJIEN B
XUMUHU CBETE TEOPHUHU IJIEKTPOJIUTUYECKON TUCCOLIUALINH.
Apeymenmuposamo BO3MO>KHOCTh POTEKaHUs
XMMHUYECKUX PEaKIUil B PacTBOPAX AIEKTPOJIUTAX HCXOJs
U3 YCIIOBUH.
Knaccuguyuposams  HeopraHMueckue BelIeCTBA IO
COCTaBy U CBOICTBaM.
66 XUMUYECKUE XapakTepHblie xumudeckue | [lpusooums TpuUMeEpbl  TPEACTaBUTENEC KOHKpPETHBIX | [1.05
CBOMCTBA CIIOKHBIX CBOMCTBA coJieoOpa3yoluX | KJIacCOB U IPYII HEOPraHMYECKHUX BEIIECTB
BEILIECTB. OKCH/IOB, TUAPOKCHJIOB
(ocHOBaHMiA,
KHUCIIOPOJCOACPKAIMX KHCIOT U
aM(OTEepHBIX THAPOKCUIIOB), COJICH
67 Pemenue 3agauy. XapaxkTepHblie xumudeckue | I[lposooums pacu€Tel 1O XuMuueckuMm ¢dopmynam u | 17.05
CBOMCTBA coJieoOpa3yoInX | ypaBHEHUSIM PeaKIHii
OKCHU/IOB, TUAPOKCUJIOB
(ocHOBaHMiA,
KHUCIIOPOJCOACPKAIMX KHUCIOT U
aM(pOTEpHBIX TUAPOKCHUJIOB), COIEH
68 Ypok-yrpaxHeHue. XapakTepHbIe xuMudeckue | [Iposooums pacd€Tel MO XUMUYECKUM ¢opmynam U | 18.05
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CBO¥CTBa coJieoOpa3yomuX | ypaBHESHUSIM PEaKIIHid
OKCHJIO0B, TUAPOKCHUIOB
(ocHOBaHMiA,

KHCIIOPOACOAEpKAILUX KHUCIOT H

aM(pOTEPHBIX THIPOKCUIOB), COJIEH

I'padux KOHTPOJIBHBIX padoT.

Konmponvnas paboma 1 no tTeme «XUMHUYECKHE PEAKITUN B PACTBOPAX AIICKTPOTUTOBY Koumponvnas paboma 20.10
Konmponvnas paboma 2 no meme «Hememannvt u ux coeounenusn» Konmponvnas paboma 2.02
Konmponvnas pabom 3 no meme «Memannwi» Konmponvnas paboma 12.04
HUmoeosas paboma. Konmponvnas paboma 6.04
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Y4eOHO-MeTOAUYECKOE 0O0ecTieYeHHe Kypca XUMUM

OCHOBHOM 00111€00Pa30BaTEJIbHON IKOJIbI
Y4eOHO-METOIMYECKU KOMIUIEKT I M3y4eHHs Kypca XuMuUh B 8§—9
KJlaccaX, CO3JaHHBbI aBTOPCKUM KOJUIEKTMBOM Inox pykoBoacteom O. C.
['aOpuensiHa, COAEPKUT, KpoMe€ YYEOHBIX MOCOOUN, Yy4eOHO-METOAUYECKUE
U IMJAKTUYECKHE MOcOoOMs, TeTpagud s BBIIOJHEHUS  JIAOOpaTOPHBIX

U TIPAKTUYECKUX paboT U Jp.

YMK «Xumus. 9 kaace»
1. Xumus. 9 knacc. Yueonuk (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, C. A.
Crnankos).
2. Meroanueckoe nocobue. 9 kiacce (aBropsl O. C. INabpuensn, U. I'. OctpoyMoB,
C. A. Cnaaxos).
3. Ilporpamma kypca xumuu a1 8—9 KiaccoB 0011e00pa30BaTENbHBIX
yupexaennit (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Crnaakos).
4. Pabouas Tetpans. 9 kiacc (aBropel O. C. 'abpuensan, C. A. Cnankos).
5. Terpanp 11s1 1a00PAaTOPHBIX OIMBITOB U MPAKTUYECKUX paboT. 9 Kiacc (aBTOPHI
O. C. T'abpuensn, 1. B. Akcénona).
6. Xumusi B TeCTax, 3aja4ax u ynpaxkuenusx. 9 knacc (aBropsl O.C. ["'abpuensn,
. B. Tpury0uax).

7. DnexTponHas hopma yuyeOHUKA.

NudpopmanuoHHbie cpeacTrsa
NuTepHeT-pecypchl HA PyCCKOM SI3bIKE
1. http://www.alhimik.ru. IIpeactaBineHsl craeaywoomme pyOpPUKH: COBETHI

aOUTYpPHUEHTY, YUUTEIIO XUMUH, CIIPABOYHHUK (04€HBb OOJIbIIas moa0opKka TabauIl u
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CIPABOYHBIX MaTepHalioB), Becénas XUMHsS, HOBOCTHU, OJIMMIIUAJbI, KyHCTKamepa
(MHOTO MHTEPECHBIX UCTOPUUYECKHUX CBECHUN).

2. http://www.hij.ru. Kypnan «XuMusi U KWU3Hb» TOHATHO U 3aHUMATEIBHO
pacckas3biBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U MUPE, B KOTOPOM
MBI )KUBEM.

3. http://chemistry-chemists.com/index.html. DyekTpoHHBIN KXypHal «XWMHKHA U
XUMUS», B KOTOPOM TIPEACTABIEHBI OMNbBITHI MO XUMUU U 3aHUMAaTeJIbHas
uHboOpMaIKs, MO3BOJSIONIME YBIE€Ybh YYEHUKOB SKCHEPUMEHTAIBHOMW YaCThIO
npeaMeTa.

4. http://c-books.narod.ru. BceBo3mokHast auTepaTypa 1o XuMHUH.

5. http://www.prosv.ru/. IlocoOust st ydammxcs, B TOM YHCJE JJIsl TMOATOTOBKH
k utoropoit arrecrariuu (OI'D u EI'D), meTonuueckue mocoOus sl YIUTENEH,
HAYYHO-TIONYJISIpHAs TUTEpaTypa M0 XUMUH.

6. http://1september.ru/. KypHan npeaHa3HadeH HE TOJILKO Jig yuuteseil. B HéM
NpeCTaBIeHO  OOJBIIOEe KOJUYECTBO pPabOT YYEHUKOB, B TOM  YHUCIE
UCCJIEA0BATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOIbHBIN OpTal
CO CChUIKaMU Ha 00pa3oBaTeIbHbIC CAUTHI IO XUMUHU.

8.  www.periodictable.ru. COopHuUK cTaTeli O XUMHYECKHX DJIEMCHTaX,

WUTIOCTPUPOBAHHBIN KCIIEPUMEHTOM.

HNHTepHeT-pecypc Ha AaHTJIHICKOM fI3BIKE

http://webelementes.com. Coaep>KUT UCTOPHUIO OTKPBITUS W OINHCAHUE CBOWCTB

BCCX XMMHUYCCKHUX OJICMCHTOB. BYILGT IMOJIC3CH JIA y4YalllUuXCs A3bIKOBBIX HIKOJ M

KJIaCCOB, TaK KaK COACPIKUT HA3BAHU 3JICMCHTOB M BCIICCTB HA PA3HBIX A3bIKAX.

O0beKThI YUeOHBIX IKCKYPCUT
1. My3en: MUHEPAIOTHYECKHE, KPACBETUECKUE, XYA0KECTBEHHBIE,

IlomuTexXHu4eCcKuu.
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2. JlJaGopaTtopuu: y4eOHBIX 3aBEJICHU, arpOXUMIa00paTOpPUH, SKOJIOTUUECKHE,
CaHUTAPHO-ITHIEMHUOJIOTUUECKHE.

3. Anreku.

4. TIpon3BOJACTBEHHBIC OOBEKTHI: XUMHYCCKHUE 3aBOIbI, BOJOOYHCTHBIC

COOPY’KE€HMS U IPYTME€ MECTHBIE MPOU3BOJCTBA.

MarepuajibHO-TeXHMUYECKOE 00ecTieYeHne KAOUHeTa XUMHHU
HartypajyibHble 00beKTbI

Harypanbubie 00BEKTHI, HCHONB3yeMble B 8—9 kiaccax mpu oOy4eHUU
XUMHUH, BKIHOYAOT B ceos KOJUICKOUX MHHCPAJIOB W TOPHBIX IIOpOa, MCTAJLJIOB
H CIIJIaBOB, OKCHAOB, KHUCIJIOT, OCHOBaHHﬁ, COJ'IGﬁ, B TOM YHCJIC MHHCPAJIBHBIX
ynoOpeHuid, a Takxke oOpaslbl OpPraHMYEeCKUX BEIIECTB W MaTepHasoB,
npeaycmotrpeHHbix GI'OC. OsznakomiieHue ¢ oOpaslaMyd HUCXOJIHBIX BEIICCTB
N I'OTOBBIX I/I3,II€JII/II71 II03BOJIAACT IMOJIYYUTDb HarJIsIJHbIC MpCaACTaBJICHHA
O MaTepuajic, BHCIIHCM BHIC, HCKOTOPBIX (1)H3H‘IGCKI/IX CBOMCTBaAxX 06pa3u013.
3HaYNTEIILHBIC y‘IG6HO—H03HaBaTeHBHBI€ BO3MOXHOCTH HMCKOT KOJUICKIHNH,
HN3TrOTOBJICHHBIE CaMHUMH IIIKOJBbHHUKaAMH. HpCI[MeTI)I I TaKHUX KOJ'IJ'ICKHI/II;'I
COOMPAIOTCS BO BpEeMS DKCKYPCHI U APYTUX BHEYPOUHBIX 3aHITHH.

KOHHGKHI/II/I HCIIOJIB3YIOT TOJIBKO IJIA O3HAKOMIJICHHUA yYallUXCs ¢ BHCIIHHUM
BUJIOM U (PUBHMYECKUMH CBOMCTBAMH pPa3JIMYHBIX BEIIECTB M MaTepuanoB. s

IMPOBCACHUA XUMHNYCCKHUX OIIBITOB KOJIJICKINHN UCIIOJIb30BAaTh HCJIb3A.

XuMHYECKHE PEAKTUBbI U MATEPUAJIbI

OOpaieHrne Co MHOTHMH BEIIECTBAMH TPEeOYyeT CTPOTrOTro COOJIOICHUS
MPaBWJI TEXHUKU OE30MaCHOCTH, OCOOCHHO TMPU BBIIOJTHEHUH OIBITOB CAMUMH
yaeHHKamMu. Bce  HeoOXoauMMmbie  MEphl  TPEIOCTOPOKHOCTH  YKA3aHbBI
B COOTBETCTBYIOIIUX JOKYMEHTaX W HMHCTPYKIUAX, & TaKKE€ B TOCOOUSIX s
YUUTENEH XUMUU.

Bce PCAaKTHUBBI n MaTCpHUalbl, HYXHBIC I IIPOBCACHUA
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JEMOHCTPAllMOHHOTO ¥ YYEHHYECKOTO  OSKCIEPUMEHTa, TOCTaBISIOTCS B
oOpazoBaTelbHbIE YUPEXKACHUsT OOIIero oOpa3oBaHMs ILIEHTPATU30BAHHO B BUJIE
3apaHee CKOMIUIEKTOBaHHBIX HaOopoB. Ilpu HeoOxomumocTu mnpuodpeTeHus
JOTIOJHUTENIbHBIX ~ PEaKTUBOB U MAaTepUaloB  CcleayeT  o0pamiatbca B

CrIcOaJiInu3npOBaHHBIC Mara3nuHbI.

XumMuueckas J1a00opaTopHasi OCy/1a, anmnaparbl U MPUOOPbI

Xumuueckas Mocyla MOJAPa3AeNaeTCss Ha JBE TPYINbL: JJI1 BBIIOJIHEHUS
ONBITOB YYAITUMUCS U JIsI AEMOHCTPAILIMOHHBIX OMBITOB.

Hcnons3yembie Ha ypokax xumuu B 8—9 kjaccax mpuOOpHI, armaparthbl
Y YCTAaHOBKHM KJIACCU(PUIUPYIOT HA OCHOBE MPOTEKAKIIMX B HHUX (PU3MUECKUX
U XMMHUYECKHX TPOILIECCOB MEXKIY BEIIECTBAMU, HAXOMSIIUMHUCS B Pa3HBIX
arperaTHbIX COCTOSTHUSIX.

1) IlpuGops! 115 paboOTHI ¢ Ta3aMu — MOJNy4YeHHE, cOOUpaHue, OYNCTKA, CYIIKa,
NOTJIOIIEHUE Ta30B; pEeaKUUU MEXIAYy MOTOKAMH Tra3oB; PEaKIUU MEXAY Ta3zaMu
B AJIEKTPUUYECKOM pa3psie; peaklMi MEXAY ra3amMu IIPU NOBBILICHHOM JaBJIEHUU.
2) Anmapatbl ¥ TpUOOPHI VISl OMBITOB C KUJAKAMU M TBEPIABIMH BEUIECTBAMU —
neperoHka, (uIbTpoBaHWE, KPUCTALIU3AIMS; TPOBEACHUE pEAKIH MEXIy
TBEPABIM BEIIECTBOM U JKHJIKOCTBIO, >KHIKOCTBIO U JKUIKOCTBbIO, TBEPIBIMU
BEILECTBAMM.

Bue aTo#i kimaccudukanun HaXoauTCs yaeOHasl anmaparypa, npelHa3HadyeHHas
U1 U3Y4YEHHsS TEOPETHUYECKUX BONPOCOB XHMHUHU: HWIUIIOCTPALUM  3aKOHA
COXpPaHEHHUsI MacChl BELIECTB, JEMOHCTPALMU 3JIEKTPOIPOBOJAHOCTU PACTBOPOB H
JNBH)KEHUST MOHOB B JJIEKTPUYECKOM TIOJIE, W3YYEHHS CKOPOCTH XUMHYECKOU
pEaKUnM, TOCIEAOBATEIBHOCTH BBITECHEHUSI TaJOT€HOB W3 PAacTBOPOB HX
COEMHEHU .

BcnoMorartenbHyr0  pojib  UTPAlOT H3MEPUTENBHBIE M HArpeBaTENIbHBIE

MpUOOPHI, Pa3IUYHbIC MPUCTOCOOIEHUS /I BHITIOJIHEHHUS OIBITOB.
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Mogemm

OO0beKkTaMu MOJEIUPOBAHUSI B XUMHUU SBJSIIOTCS  aTOMBI, MOJIEKYJIbI,
KPHUCTaJ/UIbl, 3aBOJICKAE ammaparbl, a TaKXe TMPOUCXOJAIINE MPOIECCHI.
B npenogaBanny XMMUU UCTIONIB3YIOT MOAETN KPUCTAIMUECKUX PEIIETOK aliMasa,
rpadura, cepsl, pocdopa, okcuaa yriaepoaa(lV), noaa, xxenesa, Mmeau, MarHusl.

Brinmyckatotcst Habopel MOJieielt aTOMOB JJIsI COCTABIICHHS IIAPOCTEPIKHEBBIX
MOJENIE MOJIEKYII.
IleuyaTHble yyeOHbIE OCOOUS

B mpomecce oOydeHUs XUMUM UCHOJB3YIOT  CIEAYIOIIUE  TaOIUIIBI
MOCTOSIHHOTO ~ dKcroHupoBaHus:  «llepuogmyeckass cucremMa  XUMHUUYECKUX
anemenToB JI. 1. MenneneeBay, «Tabiauia pacTBOPUMOCTH KUCJIOT, OCHOBAHUN U
cosiei», « INEKTPOXUMUYECKUN Ppsiji HANIPSHKECHUN METAIIOBY» U JAP.

Jlns  opraHu3aiuu  CaMOCTOSITEIbHOM paboThl HA YpOKaxX UCIOIB3YIOT
pazHooOpa3Hble JMIAKTHUYECKHE MaTepuajibl: TeTpaau WU OTICibHBbIE pabouue
JUCThl — WHCTPYKLUHU, KAPTOUKU C 3aJaHUSIMU Pa3HON CTENEHU TPYAHOCTH IS

N3Y4YCHHA HOBOT'O MAaTCpHraia, CAaMOIIPOBCPKU U KOHTPOJIA 3HAHMH.

JKPAHHO-3BYKOBbIE CPeCTBA 00y4eHHSA

K skpaHHO-3ByKOBBIM Cpe/ICTBaM OOyU€HHUS OTHOCAT TaKUE MOCOOMS, KOTOPhIE
MOTYT OBITb BOCHPHUHSATBHI C TIOMOIIBIO 3PEHUS U CiyXa. JTO KHHO(DWIBMBI,
KMHO(parMeHThl, AUaQUIbMBI, JAUATO3UTHBBI (CIIAWIbI), TpPAaHCIAPAHTHI IS
rpadomnpoexTopa. Cepur TpaHCIAPAHTOB IO3BOJSIOT WMUTHPOBATH JBUKEHHUE

MyTEM MOCJIEA0BATEIBHOTO HAJTOXKEHUS OJTHOTO TpaHCHapaHTa Ha APYTOu.

Texuunueckue cpeacrpa ooyuenus (TCO)

BOnMBIMHCTBO TEXHWMYECKUX CpEACTB OOy4YeHHS HE pa3padaThIBajIoCh
CIIeIMAJIGHO IS IIKOJBI, a MpeJHAa3HAyYajJoCch JJIsd Tepeaayd U oOpabOTKH
HHpOPMALIMKM — 3TO PA3IMYHOTO POja MPOEKTOPHI, TEIEBU30PHI, KOMITBIOTEPHI

nT. Ao B y‘-Ie6HO-BOCHI/ITaTeJ'H>HOM MponeccCce KOMIIBIOTCP MOXKCT HCIIOJb30BATLCA
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IUIS peLlieHUs 3a7a4 HAy4HOU OpraHu3anuu Tpyaa yUuTes.

[Ipy wncronb30BaHUM TEXHUYECKHX CPEICTB OOYyYEHHs CIEAYET YUYUTHIBATH
BPEMEHHBIE OrpaHWYEHHUs], Hajaraemple CaHUTapHBIMM IPAaBWIAMHM U HOPMaMH
(CanlluH). HenpepoiBHas MpOJ0JKUTEIBHOCTD IEMOHCTPALIMK BUICOMATEPHAIIOB
Ha TEJIEBU3MOHHOM OJKpaHe M Ha OOJIBIIOM 3KpaHEe C MCIHOJb30BaHUEM
MYJIBTUMEIUWHOTO TPOEKTOpa HE JOJDKHA MpeBbIIaTh 25 MHUH. Takoe ke
orpanuueHue (He Oosiee 25 MHUH) pacHpoCTpaHseTCs Ha HENpPEPhIBHOE
UCIIOJIb30BaHNE MHTEPAKTUBHON JOCKM M Ha HEMPEPhIBHYIO paboOTy ydalluxcs Ha
NEPCOHAIIBHOM KOMIIbIOTEpE. KoONMMYecTBO ypOKOB C HCIOJIB30BAaHUEM TaKHX
TEXHUYECKUX CPEACTB OOyUYeHHUs, KaK TEJIEBH30p, MYJIbTUMEIUWHBIA MPOEKTOD,
UHTEPAKTUBHAs JOCKA, JTOKYMEHT-Kamepa, HE JOJDKHO IPEBBIIATh IECTH YPOKOB
B HEJIENIO, a YMCIO YPOKOB, Ha KOTOPBIX YYEHUKH pabOTaIOT 3a MEPCOHAIbHBIM

KOMITBIOTEPOM, — TPEX B HEEIIIO.

Ob6opynoBanmne kKabMHeTa XMMHUHU

KaOwuner XUMUH JIOJDKEH OBITH 00opy10BaH CIieLMaJIbHBIM
JEMOHCTPAIlMOHHBIM  cToJioM.  J[ms  obecmedeHuss  aydimied  BHAMMOCTH
JIEMOHCTPAIMOHHBIM CTOJI PEKOMEHIYETCSl YCTaHABIMBATh HA TOAUYM.

B kabuHeTax XUMHHM  YCTAHABJIMBAIOT  JBYXMECTHBIE  YUYCHHUYCCKHE
7a00paTOpPHBIE CTOJIBI C TIOJBOJKON AJEKTPOIHEPTHH. YUCHUYECKHE CTOJIBI
JOJKHBI UMETh TOKPBITHE, YCTOMYHUBOE K JCUCTBUIO arpeCCUBHBIX XMMHUYECKHX
BCILICCTB, M 3alIUTHBIC OOPTHKM 10 Hapy)XHOMY Kparo. KaOuWHeThl XuMuu
000PYIYIOT BBITSDKHBIMU ITKa(aMu, PacIioIOKEHHBIMU Y HAPY>KHOW CTCHBI BO3JIC
crona yuutend. Jns mpoBedeHus 1a00paTOPHBIX OMBITOB MCIOIB3YIOT TOJIBKO
MUWHU-CIIUPTOBKH.

Y4eOHbIC JOCKH JOJDKHBI OBITh HM3TOTOBJICHBI M3 MaTEPHAOB, HWMEIOIIUX
BBICOKYIO QAre3ui0 K MarepuaiaM, HCHOJIb3YEMbIM [UJIS IHCbMa, XOPOIIO
OYMIIATHCS BIAXKHOU TYOKOM, OBITh H3HOCOCTOMKHUMH, UMETh TEMHO-3€IEHBIN 1IBET

1 aHTHOJIMKOBOE TOKpBITHE. YUeOHbIE TOCKHM OOOpyAyIOT coduTaMu, KOTOpHIC



78

JIOJDKHBI TPUKPETUISIThC K cTeHe Ha 0,3 M Bbllle BEpPXHETO Kpas JIOCKH U
BBICTYyNaTh BOepEn Ha pacctossHue 0,6 M.

TeneBu3opbl ycTaHABIMBAIOT Ha CHEIUAIBHBIX TyMOax Ha BbicoTe 1,0—1,3 M
or mona. Ilpu mnpocMmoTpe Tenenepeaad 3pUTEIBCKUE MeECTa  JOJDKHBI
pacrionarathCsi Ha pacCTOSIHUU HE MEHee 2 M OT dKpaHa JI0 IJ1a3 y4yaliuxcs.

JIns MakCHMaJIbHOTO UCIIOJIb30BaHUSI JIHEBHOTO CBETa W PaBHOMEPHOIO
OCBEIIEHUs Y4YeOHBIX TOMEIIEHUH He CJeAyeT pa3MellaTh Ha IMOJOKOHHUKAX
IIUPOKOJIUCTHBIC PACTCHMS, CHUIKAIOIINE YPOBEHb ECTECTBEHHOTO OCBEILCHHUS.
Bricota pactenuii He nokHA MpeBbImarh 15 cM (OT MogoKOHHUKA). PacteHus
1esecoo0pa3Ho pa3MeliaTh B MEPEHOCHBIX IIBETOUHMIIAX BBICOTON 65—70 cM wiun
MOJIBECHBIX KAIITO B TPOCTECHKAX MEXK/y OKHAMH.

Jns oTnenku ydeOHBIX TOMEIIEHWM WCIONB3YIOT MaTepualdbl U KPacKH,
CO3/IAI0IINE MATOBYKO IMOBEPXHOCTh. J[JIs CTEH y4ueOHBIX TMOMENIEHUH CIeAyeT
UCIIOJIb30BaTh CBETJIbIE TOHA KENTOro, OEKEBOr0, PO30BOr0, 3€JEHOI0, TOIyOoOoro
I[BETOB; ISl IBE€pel, OKOHHBIX paM — OEJIbIi 1IBET.

Kabuner xumMum [J0DKEH OBITh OCHAIIEH XOJOJHBIM M TOPSYHUM
BOJIOCHA0KEHHEM U KaHaJIU3allueH.

B xabuHeTe XuMum 00s3aTEIBHO JOJKHA OBITh alITEYKa, B KOTOPYIO BXOJISAT:
. ZKryT KpoBOOCTaHABIMBAIOIINH, PE3UHOBBIA — 1 TIT.
. ITy3bIpb 1151 1b1a — 1 WIT. (TUIOTEPMUYECKUIA MakeT — 1 1mT.).
. BuHT cTepunbHbIi, mmpokuit 7 X 14 cM — 2 mwir.
. BuHT cTepuibHbIi 3 X 5 cM — 2 mIT.
. buHT HecTepunbHBIM — 1 WT.
. Canderku cTepuibHble — 2 YII.
. Bara crepunbHas — 1 mauxka.

. Jlelikoractelpb muprHOM 2 cM — | kaTymika, 5 cM — 1 kaTymika.

O© 0 3 O W B~ W N =

. bakTepuunIHbIN JTEHKOILIACTHIPh Pa3HBIX pa3MepoB — 20 mT.
10. CniupToBoii pactBop noga 5 %-ubiit — 1 (akoH.

11. Bonublit pacTBOp aMMHaka (HalIaThIPHBIA CIUPT) B ammyiax — 1 yi.
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12. PactBop nepokcuna Bonpopona 3 %-uelii — 1 y1.
13. [lepmaHranar kanust KpuCTaJUIM4eCKul — 1 yi.
14. Ananerus 0,5 r B Tabnetkax — 1 y.

15. Hacrolika Banepuanbl — 1 ym.

16. Hoxxuuirer — 1 1mr.

Ili1anupyembie pe3yabTaThl 00y4eHUs

BeinyCKHUK HayYHTCH

® 3HAMb (NOHUMAMD):
— XHUMHUYECKYH) CHUMBOJIUKY: 3HAaKM XUMHYECKUX JJIEMEHTOB, (HOPMYIIBI
XUMHUYECKHUX BEUIECTB, YPABHEHUA XUMUUYECKUX PEAKIIN;
— BaXXHEHUIIME XUMHYECKUE TOHATHS: BEUIECTBO, XUMHYECKUN JJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAsI U MOJICKYJISIpHAas MacChl, MOH, KATUOH, aHUOH,
XUMHYECKAS CBSI3b, JJIEKTPOOTPULIATENILHOCTD, BaJICHTHOCTD, CTEIIEHb OKUCIICHUS,
MOJIb, MOJISIpHasT Macca, MOJSIpDHBIH  00BEM, PACTBOPBIL,  DIEKTPOJIUTHI
Y HEDJIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS JIACCOLMALINS, OKUCJIUTEND
Y BOCCTAHOBHTEIb, OKUCJICHHUE M BOCCTAHOBJIIEHUE, TEIUIOBOM 3 (dEKT peakiuw,
OCHOBHBIE THUIIbl PEAKIIMHA B HECOPTAHUYECKOU XUMHU;
— (hopMyITHUPOBKH OCHOBHBIX 3aKOHOB M TEOPHIl XUMHUHU: ATOMHO-MOJIEKYJISIPHOTO
YYEHUsI; 3aKOHOB COXPAHEHMUS MACChl BELIECTB, IOCTOSIHCTBA COCTaBa BELIECTB,
ABoraapo; nepuoandeckoro 3akona J[. 1. MenneneeBa; Teopun CTpOEHHs aToMa
Y YYEHHS] O CTPOCHUM BELIECTBA; TECOPHUHU DIJIEKTPOJIUTUUYECKON ITHCCOLMALNU U

YUYCHUA O XHUMHYECKOU PCAKIIUH,

® HA3blIBAMDb.

— XUMHUYECKHUE DJIEMEHTHI;

— COEIMHEHUS U3YUYE€HHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

— OpraHWYecKHe BEIIeCTBA IO WX (OpMyJie: METaH, dTaH, JTHJICH, alleTHJICH,
METAHOJI, 3TaHOJI, TIMILEPUH, YKCYCHas KUCJI0Ta, TJII0K03a, caxapo3a;

® 00BACHAMD:
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— (U3HYECKHUI CMBICII aTOMHOTO (IIOPSIAKOBOr0) HOMEpPa XUMUYECKOTO 3JIEMEHTA,
HOMEpa Ipynmsl ¥ nepuona B nepuopuueckon cucreme [[. 1. Menneneesa,
K KOTOPBIM 3JIEMEHT IIPUHAIJICIKUT;
— 3aKOHOMEPHOCTH H3MEHEHHSI CTPOCHHUS aTOMOB, CBOMCTB JJIEMEHTOB B
npejenax MaylblX TEPUOJIOB M A-TPYyII, a TakkKe CBOWCTB 0OOpazyeMbIX HUMU
BBICIIMX OKCUJIOB U THIPOKCHUIOB;
— CYIIHOCTh IpoIecCa 3JIEKTPOIUTUYECKON AUCCOIMALMN U PEAKLMI MOHHOTO
oOMeHa,;

® Xapakxmepuzo8ams:
— XMUMHUYECKHUE AJIEMEHTHI (OT BOJOPOJIa 0 KajbllMs) HA OCHOBE MX MOJIOXCHUS
B IEPUOJIUYECKON cucteMe xumuuyeckux anemeHtoB Jl. WM. Menzaeneesa
U 0COOEHHOCTEN CTPOCHHUS UX aTOMOB;
— B3aHMMOCBS3b MEXIYy COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU HEOPraHUYECKHUX
BEILECTB;
— XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKHUX BEIIECTB (IIPOCTHIX
BEIIECTB — METAJUIOB M HEMETAJUIOB, COECIMHEHUHM — OKCHIOB, KHCIIOT,
OCHOBaHUM, aM(POTEPHBIX OKCHJIOB M TUJIPOKCHUJIOB, COJIEH);

® onpeoensimo:
— COCTaB BEIIECTB M0 uX (hopmynam;
— BAJIEHTHOCTh U CTEIEHU OKUCJIEHUS 3JIEMEHTOB B COEIMHEHNUU;
— BHJIBI XUMHUYECKOU CBA3U B COCIUHEHUSAX;
— TUIBI KPUCTAIUIMYECKUX PELIETOK TBEPABIX BEILIECTB;
— IPUHAJICKHOCTH BEIIECTB K OIPEACIEHHOMY KJIacCy COCIMHEHHU;
— TUIIBl XUMHYECKUX PEAKIIN;
— BO3MOYKHOCTb MPOTEKAHUS PEAKIIMI HOHHOTO OOMEHA;

® cocmaenamo:
— CXEMbl CTPOEHHSI aTOMOB IME€PBBIX JBAJAUATH JJIEMEHTOB MNEPUOAUYECKOMN
cuctemsbl /1. 1. Menaeneena;

— (hOpMyJIBI HEOPTAHWYECKHUX COSTMHEHUM M3YUEHHBIX KJIACCOB BEILIECTB;
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— YpaBHEHHUSI XUMHUYECKUX peEaKlUuil, B TOM YHCJIE€ OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX, C IOMOIILIO METO/Ia JIEKTPOHHOTO OanaHca;

® 0Oe30nacHo obpawamucs:
C XUMHUYECKOMU MOCYA0U U 1abOpaTOPHLIM 000PYI0BAaHUEM;

®  1POBOOUMb XUMUYECKUL IKCHEPUMEHIN:
— MOJATBEPKIAIOMNNA XUMUYECKUNA COCTAaB HEOPTaHUYECKUX COEUHEHNM;
—  TOATBEPXIAIOIIMM  XUMHUYECKHE  CBOMCTBA  H3YUYCHHBIX  KJIACCOB
HEOPTraHUYECKUX BEIECTB;
— 10 TIOJYYEHHUIO, COOMpaHWI0O U PACMO3HABAHUIO Ta3000pa3HBIX BEIIECTB
(kucmoposa, BOAOpOa, YriEeKUCIIOro ra3a, aMMHUaKa);
— TI0 ONPEACNICHHIO XJIOpHUI-, Cyib(dar-, KapOOHAT-MOHOB W HMOHA aAMMOHUS
C TIOMOIIIbIO KAaY€CTBEHHBIX PEAKIINA;

®  GLIUUCTAMD!
— MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA M0 (OpMyJie COeTUHEHUS;
— MAacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
— Maccy OCHOBHOT'O BEILIECTBA MO0 U3BECTHON MacCOBOM JOJIA PUMECEH;
— 00BEMHYIO 10JTI0 KOMITIOHEHTA Ta30BOW CMECH;
— KOJIMYECTBO BEIIECTBA, O0BEM WIIM MAcCy BEIECTBA MO KOJIMYECTBY BEIIECTBA,
00BEMY HIIM Macce peareHToOB, WU MPOAYKTOB PEaKIIny;

® UCNONL306aMb NPUOOPEeMEHHblEe 3HAHUSL U YMeHUsi 8 NPAKmuyeckou

o0esimenbHOCmuU U NOBCEOHEGHOU IHCUZHU!

— 17151 6€30macHOro OOpaIleHusl ¢ BEUIECTBAMU U MaTepualiaMy B MTOBCEIHEBHOM
®KU3HU M TPAMOTHOTO OKa3aHHs MEPBOM IMOMOIIM MpPH O0XKOrax KUCIOTaMU
U 1IEJI0YaMH;
— 17151 OOBSICHEHUS OT/ACIBHBIX (DAKTOB M IPUPOTHBIX SIBICHHIA;

— JIA KpPITPI‘-IGCKOﬁ OLICHKH I/IH(l)OpMaI_II/II/I O B€CIICCTBAX, UCIIOJIBb3YCMBIX B 6BITy.

BLIHyCKHI/IK MOJYYHUT BO3MOKHOCTD HAYYUTHLCH
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®  XapaKTepU30BaTh OCHOBHBIE METOJIbI TO3HAHUS XUMHYECKHX OOBEKTOB:
HaOJI0/IeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICTUPOBAHUE;

®  pa3aMYaTh XMMUYECKHE OOBEKTHI (B CTATHKE):
— XMMHYECKHE PJIEMEHTHI U MTPOCTHIC BEIIECTBA;
— METaJuIbl 1 HEMETAJUIbl U XapaKTepU30BaTh OTHOCUTEILHOCTD MPUHAIIICKHOCTH
TaKUX 00OBEKTOB K TOW WJIM HHOU TPYTIIIE;
— OpraHUYECKHE U HEOPTraHUUECKHEe COSTUHCHHUS;
— TUAPOKCHUABI (KUCIOPOACOJAEpIKAIUE KUCIOTHl, OCHOBaHHS, aM(pOTEpHbIC
TUAPOKCUJIBI);
— OKCHJIbl HecoyieoOpa3yloniue u cosieo0pasyronie (KUCIOTHbIE, OCHOBHBIE,
am(poTepHbIe);
— BAJICHTHOCTH U CTETNICHb OKUCJICHUS,
— CUCTEMAaTUYeCKHE U TPUBUAJIbHBIC TEPMUHBI XUMHUECKON HOMEHKIIATYPHI;
— 3HAKOBYIO CUCTEMY B XMMHH (3HAKU U (POPMYIBI, HHIEKCH U KOADDUIIMEHTHI,
CTPYKTYPHBIE M MOJIEKYJISIpHBIE (DOPMYJIbI, MOJIEKYJISIPHbIE U MOHHBIC YPABHEHHUS
peakiuii, TOJIHbIE W  COKpAall€HHbIE HOHHBIE  YPAaBHEHHS  pPEAKLHI,
TEPMOXUMHUYECKHUE YpaBHEHHUS, 0003HAUCHUS CTEIICHU OKHUCIEHHUS M 3aps/ia MOHA
B (hopMyJie XUMHUECKOTO COCTUHEHUS);

®  pa3IMYaATh XUMHUYECKHUE OOBEKTHI (B TMHAMUKE):
— (u3nyeckrue U XUMUYECKUE CTOPOHBI MTPOIIECCOB PACTBOPEHHUSI M IUCCOIUAIUY;
— OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH U PEAKIINA OOMEHa;
— CXEMbI U YPaBHEHUS] XUMUYECKUX PEAKIUN;

®  COOTHOCHTE:
— 3K30TEPMUUYECKUE PEAKIIMU U PEaKIIMU TOPEHUS;
— KaTaJuTU4yecKue U (PepMEHTATUBHBIE PEAKIINY;
— METaJlll, OCHOBHBIN OKCH/JI, OCHOBAHHE, COJIb;
— HEMEeTaJll, KUCJIOTHBIM OKCHUJ, KUCIIOTA, COJIb;
— CTpPOCHHME aToMa, BHUJ XUMHUYECKON CBSI3M, TUIl KPUCTAUIMUECKON pPEHIETKU

1 (pu3MYecKue CBOMCTBA BEIIECTBA;
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— HaXOXJEHHUE DJIEMEHTOB B TMPUPOAE U MPOMBIILIEHHbIE CIOCOOBI HX
MOJy4YECHUS;

— HEOOXOJIUMOCTh XHMHUYECKOTO TIPOM3BOJCTBA U TpeOOBaHUM K oOXpaHe
OKPYKAIOIIEN CPEBI;

— HE0OXOAUMOCTh TMPUMEHEHUS] COBPEMEHHBIX BEIIECTB M MaTEepUaJOB H
TpeOOBaHUM K 37J0pOBhECOEPEIKECHUIO;

®  BBUIBUTaTh U DKCIEPUMEHTAIBHO TPOBEPSITH THUMNOTE3bI O XUMHUYECKUX
CBOWCTBAaX BEILIECTB HAa OCHOBE HUX COCTaBa, CTPOCHUS M MPUHAIJIEKHOCTU
K OTpeeiEHHOMY KJaccy (rpymie) BelecTs;

o MIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISITE OKUCIUTEIBHBIC WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEH OKUCICHUS JJIEMEHTOB,
BXOJSIIHUX B €r0 COCTaB, a TAKXKE MPOJAYKTOB COOTBETCTBYIOUIUX OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIIHI;

®  COCTaBJISITh ypaBHEHUSA PEaKIUM C y4YacTUEeM THUIUYHBIX OKHUCIUTEIEH
¥ BOCCTAHOBHTEJICH HAa OCHOBE DJICKTPOHHOTO OajaHca;

®  ONpEeaensATh BO3MOXHOCTh INMPOTEKaHWUS XUMHUYECKUX PEAKIMid Ha OCHOBE
AJIEKTPOXUMHUYECKOTO pana HanpsHKEHUU METaJJIOB, pana
AIEKTPOOTPUIIATEIIPHOCTH HEMETAJIJIOB, TaOJHUIIBI PAcCTBOPUMOCTH M y4déra
YCJIOBUH MPOBEJICHUS PEAKLINI;

®  TIPOBOJUTH PACUETHI IO XUMHYECCKUM (POopMyJIaM U YPaBHCHHSIM
— 7151 BBIBOJIa (DOPMYITBI COEIMHEHUS TI0O MACCOBBIM JIOJISIM 3JIEMEHTOB;

— JJIs1 IPUTOTOBJICHUS] PACTBOPA C MCIIOJIB30BAHUEM KPUCTAIIIOTHAPATOB;
— IS HaXOXJEHMS JOJU BbIXOAA MPOAYKTAa PpEaKIUKd II0 OTHOIICHUIO
K TEOPETUYECKH BO3MOKHOMY;
— ¢ ucnoJyib3oBaHueM mpaBuia I 'eit-JIroccaka 00 00bEMHBIX COOTHOIIEHUSX Ta30B;
— C WCTMOJIb30BAHUEM MOHSATUN «KMOJIb», «MMOJb», «4UCI0 ABOTaJIpO»;
— TI0 TEPMOXUMHYECKUM YPaBHEHHUSAM PEaKIIUH;

® [POBOJUTH XUMHUYECKUU IKCIEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOJCHUEM

MpaBUJI TEXHUKHU 0€301IaCHOCTH:
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— II0 YCTaHOBJIEHHIO KaY€CTBEHHOTO U KOJIMYECTBEHHOI'O COCTaBa COCMHEHNS;
— TIpH BBIIOJTHEHUH HCCIIET0BATEIBCKOTO MMPOCKTA;
— B JIOMAIITHUX yCIIOBUSX;

®  UCHOJB30BaTh MPUOOPETEHHBIE KIIIOUEBHIC KOMIIETEHIIUU IJISl BBITOJHEHUS
MIPOEKTOB M y4eOHO-HUCCIAEA0BATENIbCKUX pabOT MO U3YYEHUIO CBOMCTB, CIIOCOOOB
MOJTyYEHUS M PACTIO3HAHMSI BEIIECTB;

®  ONpeAeNsATh UCTOYHUKK XHUMHUYECKON WH(POpPMAIUH, MPEACTABIATh CIUCOK
MHPOPMAIIMOHHBIX PECYpCOB, B TOM YHWCJIE U Ha MHOCTPAHHOM SI3bIKE, TOTOBUTH
MH(POPMAITMOHHBIN MPOIYKT U MPE3EHTOBATH €T0;

e OOBEKTUBHO OIEHUBATh WHQPOPMAIIMIO O BEHIECTBAX M XUMHUYCCKUX
mporieccax, KpPUTUYECKH  OTHOCHUTCS K  TICEBIOHAYyYHOW  HWHQOpMAIUH,
HeJI00pOCOBECTHOM peKiaMe B CPECTBaX MaccoBOW MH(OpMaIUY;

e  CO3/1aBaThb MOJEIH M CXEMBI JUIS PEIICHUs yYeOHBIX M IMO3HABATEIHHBIX

3a/1ad4.



COT'JIACOBAHO
IIpoToxon 3acenanns
METOIHYECKOTO COBETA
MBOY COIII Ne3 r.Jlorenka
ot 22.08.2022 roma Ne 1

Hpellce].IaTeJm METOOHUYICCKOTI
cosera ®poopa H.U. %

COI'JTACOBAHO
3aMecTHTENb TUPEKTOpa
®ponosa H.U.
22.08.2022 roma




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 151325621799860972593249704829105498913750279331
Bnageney NMurtenHosa MpuHa HukonaesHa

OeicTevTened C 24.03.2025 no 24.03.2026



http://www.tcpdf.org

		2025-03-24T14:49:12+0500




