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IosicHuTeLHAA 3aNIUCKA

PabGouas mporpamma mpenMera «XuMHs» pazpaboTaHa Ha OCHOBE
HOPMATHUBHBIX JOKYMEHTOB:
1. «O6 o6pazoBanuu B Poccuiickoit ®enepanun» ¢eaepaibHblii 3aK0H 0T 29
nekadbps 2012 r. Ne 273-D3;
2. ®epaepaibHBIA TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIA CTAaHAAPT OCHOBHOTO
obmiero obpazoBanus, npukaz MunoOpuayku Poccun ot 17 mexabpst 2010 r. No
1897;
3. [Ipuka3z Munucrepcta obpazoBanusi u Hayku PO ot 29.12.2014r. Ne 1644 «O
BHECEHUU U3MEHEHUH B npuka3z MuHucrepcTBa oOpazoBanus U Hayku Poccuiickoi
Oenepanuu ot 17.12.2010r. No 1897 «O6 yrBepxkaeHuu (denepaibHOro
roCyJapCTBEHHOTO  00pa30BaTENbHOTO  CTaHJapTa  OCHOBHOIO  OOIIEro
00pa3oBaHUs;
4. OcHoBHas oOpa3oBaTelibHas MpOrpaMma OCHOBHOTO 0OIIero oOpa3oBaHUs
I'bOY COIINe 14
5. Astopckas mporpamma O.C. T'abpuensn «lIporpamma OCHOBHOTO 0O0IIIETO

oOpazoBanus. Xumus. 8-9 kmacce» M.: [IpocBemienne

OCHOBHbIMU ~ NPUHYUNAMU  20CYOAPCMEEHHOU  NOAUMUKU U NPABOBO20
Pe2yIuposanus OMHOWeEHUL 8 cghepe 00pazo6anus AGNAIOMC obecneuerue npasa
Kaxcooco Ha 00pazoeanue, HeEOONYCMUMOCHb OUCKPUMUHAYUU 8 cghepe
00pazoeanus;,  2YMAHUCMUYECKUU  Xapakmep o00pa3oeanus, aoanmueHoOCmb
cucmemsbl 00pA308aHUsL K YPOBHIO NOO20MOBKU, OCOOEHHOCMAM pA3eumusl,
cnocobnocmam u uwmepecam uenosexa. Deodepanvruiil 3axkon om 29.12.2012 Ne
273-D3 «06 obpazosanuu 6 Poccuiickoii @edepayuuy (Oanee - 3axon Ne 273-
@3) omoaem npuopumem UHKIIO3USBHOM)Y 00PA306AHUIO JUY C O2PAHUYEHHbIMU
B03MONCHOCMAMU 300p06bs. 1100 umknro3uenvim 00pasoeanuem, coenacho n.27
cm.2 3axona Nel73-D3, nonumaemcsi obecneueHue pasHo20 O0CMYNA K
00pazosanuio 0 6cex O0OVYAWUXCS C YYemOM pa3HooOpasus 0coObIX
00pazosamenvbHblX nNompeoHocmetl U UHOUBUOYATILHBIX 803MOICHOCHELL.

B coomseemcmeuu ¢ n.16 c. 2 3axona Ne 2713-D3 obyuarowumcsa c
02PAHUYEHHBIMU 8O3MONCHOCMAMU 300po6bst (OB3) sensemcs ¢usuueckoe nuyo,
umerouee HedoCmMamru 6 uauueckom u (Uiu) NCUXOI0SUHECKOM PAa36Umul,
noomeepaIHcOeHHbvle NCUXOSI020-MEOUKO-Ne0a202U4ecKoll  KoMmuccuel  u
npensmcmaylowiue noLyuyeHuio 00paz08anus be3 co30anusi CHeyuaIbHbixX YCI08UlL.

Coenacno 4. 1 cm. 79 3axona Ne 273-D3, coodepowcanue obpazosanus u
VCI08UsL  OpeaHusayuu  obyyeHus u  eocnumanusi obyuarowuxca ¢ OB3
onpeoensiomcs a0anmupo8aHHol 06pa308amMeIbHOl NPOSPAMMOII.



B coomeemcmesuu ¢ n.24 npuxaza Munobprayxu Poccuiickoii @edepayuu om
30 aseycma 2013 2. Ne 1015 «O6 ymeepowcoenuu Ilopsoka opeanusayuu u
ocyuecmanenus 0bpazosamenvHoll oessmenlbHOCmuU no OCHOBHbIM
00Weobpaz06amenbHbiM — NPOSPAMMAM — —  00PA308AMENbHLIM — NPOCPAMMAM
HAYaIbHO20 00ue20, OCHOBHO20 00We20 U cpedHe2o obue20 0oOpa3o6aHusy 0
NONYUeHUss ~ KA4eCmeHHo20  00pa308auusi  JUYamMu ¢  O2PAHUYEHHbIMU
B03MONCHOCMAMU 300P0BbSI €3 OUCKPUMUHAYUU.

IIpoepamma obecneuusaem cobnooenue 2apanmupo8aHHbIX
3AKOHO0AMeNbCmMBoOM Npas pooumeinel (3aKOHHbIX npedcmasumeneti) oemeu ¢
O0CDAHUYEHHbIMU  BOZMONCHOCMAMU 300P08bsl  8blOUpamsv  opmsbl  NOTYUeHUs
oemvMu 00pazosanus, 00OpPA308amenbHble YUPEHCOeHUs, 3AWUAMb 3AKOHHbLE
npasa u uHmepecsl oemeil.

HeasaMu u3yyeHuss XMMUM B OCHOBHOI1 LIKOJI€ SIBJISIIOTCS:
o dbopmupoBaHue y OOydYarolUXCSd YMEHUS BUJETh M MOHUMATH IIEHHOCTH
oOpa3oBaHMs, 3HAYUMOCTh XHWMHUYECKOTO 3HAHUSA [UIS KaXJOro YesoBeKa
HE3aBUCUMO OT €ro mpo(ecCHOHaNbHOM NeATeIbHOCTH; YMEHUS pa3inyarh (HaKkThl
U OIIEHKH, CPaBHMBATh OIIEHOYHBIC BBIBOJIbI, BUJETh MX CBS3b C KPUTEPHUSIMU
OLICHOK M CBSI3b KPUTEPUEB C ONPEACICHHOM CHUCTEMON IIEHHOCTEM,
dbopmMyIUpoBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;
o dbopmupoBaHue y OOyYaromMXcsl IEJIOCTHOTO MPEJICTABICHUS O MHUPE H
pOJIM XMMHH B CO3[IaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MHUPA;
YMEHHUSI OOBSACHATH OOBEKTHI M TMPOIECCHI OKPYKAIOIIECH ICHCTBUTEIBHOCTH —
IIPUPOIHOM, COUMANBHOMU, KYJIbTYPHON, TEXHUUYECKOU CPEABL, UCITOIB3YSl ISl 3TOrO
XUMUYCCKUC 3HAHMS;
o NpUOOpETeHUE OOYYaIOIIUMHUCS ONbITA PA3HOOOpPA3HON JIEATEIIHLHOCTH,
MO3HAHUS ¥ CaMOTIO3HAHUS; KITFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHTHOCTEH),
MMCIOIINX YHHUBEPCATbHOE 3HAYEHWE I PA3IUYHBIX BHUJOB JEATEIHLHOCTH:
pemeHuss mpoOJieM, TPUHATHAS PEIICHWN, TOWCKa, aHaimm3a W 00paboTKH
uHpopmaruu, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB WU3MEpPCHUI,
COTpYJIHUYECTBa, O€30MacHOr0 oOpallleHus C BEIIECTBAMM B IOBCEIHEBHOM
KU3HH.

Onucanue Mecta y4e0HOro npeaMera B y4eOHOM ILJIaHe.
[IporpaMmma Kypca XWMUU JUIsi OCHOBHOW IIKOJIBI pa3paboTaHa C yd4yeToM
[IEPBOHAYAIIBHBIX MPEJCTABICHUM, NIOJYYCHHBIX YYAIUMUCS B HAYAJIIBHOM IIKOJIE
IpU M3Y4EHUU OKpykarouiero mupa. IIpennaraemast mporpamma, XOTs U HOCHUT
OOIIEKYIBTYpPHBIM XapaKkTep U HE CTaBUT 3aJady Npo(dhecCHOHATbHOW MOATOTOBKU
yyalumxcs, TeM He MEHee, MO3BOJISIET UM ONPEIEIUTHCSA ¢ BHIOOPOM IpOodus



oOydeHus B cTaplieil mkoje. B mporpamme npenycMOTpeHO pe3epBHOE BpeMs, TaK
KaK peajibHas MPOJIOKUTEIBHOCTh Y4€OHOr0 To/la BCET/la OKa3bIBACTCS MEHBIIIE
HOPMAaTHBHOW. B CBsS3M C mepexooM OCHOBHOW WIKOJBI Ha Takyl Gopmy
WUTOroBOM arrecrannu, Kak [ 1A, B Kypce npeaycMOTpeHO BpeEMs Ha TOATOTOBKY K
HEM.
CornacHo yueOHOMY TIJIaHy HA U3YYEHUE XUMUU OTBOJAUTCS
B 8 ki1acce B rog — 68 4. (2 yaca B HEACHIO);
B 9 KJ1acce B roj — 68 4. (2 yaca B HEJIEJIO)

YMK:
- aBtopckas mporpamma O.C. T'abpuensn «IIporpamma OCHOBHOro OOIIETO
oOpazoBanus. Xumus. 8-9 kimacce». M.: llpoda
- yueOHuK «Xumus. 8 knace» ["'adbpuensn O.C.:4-e uzz., crepeorun.-M.: [Ipoda
- yueOnuk «Xumus. 9 kimace» ['abpuensa O.C.:4-e u3a., crepeoturt.-M.: JIpoda
- «OI1eHKa KauecTBa MOATOTOBKH BBITYCKHUKOB OCHOBHOM INKOJBI IO XUMHUW /
Cocrt. A.A. KaBepuna. — M.: [lpoda
- JImpaxktuyeckui matepuan o xumun A.M. Paneuxnii, B.I1. ['opmikosa; M.,
[Ipocsemenue, 2012 rox.
- Temaruueckre M UTOTOBbIE KOHTPOJbHBIE paboThl.A.A. Kasepuna, A.C.
Kopomenko. Xumus. M., «Bentana-I"pad»
- Xumus: HaBepcteiBaem ymymienHoe. Jnmaktudeckuii matepuan 8-11 xmace H.
M. Tutona, E. W. EBcradreBa. M., «Bentana-I'pad»
- Xumua.8 knacc:pabovas terpaap k ydeOHuky O.C. Tabpuensna /O.C.
INabpuensn,C.A. CnaakoB.-M.:[Ipoda
- Xumus.9 kiace pabouast tetpanp k yueonunky O.C. 'abpuensua/O.C. I'abpuernss,
C.A. Cnaakos-M.:/Ipoda
- Xumus. 9 knacc O.C.I'abpuensn, [1.H.bepeskun, A.A. YmakoB u ap.- M.:

HApoda
Ocooennocmu oemeii ¢ 3a0E€PHCKOU RCUXUUECKO20 PA3CUM U

Oobyuarowuecss  umerom cMewanHoe cneyuguueckoe paccmpoucmeo
ACUXONO2UYECK020 Xapakmepda, 3d0epicKy ncuxudeckoeo pazeumus (31IP).
lcuxuka maxux Ooemeul NPOMENCYMOYHASL MeHCOY 300POBbIM U NAMOJIOSULECKUM
pebeHKoMm. Dmo He YMCMEEeHHO omcmaivie 0emu, a 0emu ¢ 3amMe0eHHbIM MeMnoM
pazeumus, HO XaApaKkmepusyrowuecs HNOJONCUMENbHOU OUHAMUKOU. J[nsa Hux
XapakmepHul cledyiowue ncuxuveckue ocoOeHHOCmu: HeyCcmouyugoe GHUMAHUE,
Manvlii 00veM namsamu, HeMOYHOCMb U 3aAMpPYOHeHUs NpU B0CNPOU3BEOEHUU
mamepuana, HecqhopmMupoBaHHOCHb MbICIUMENIbHBIX ONepayuli aHaiusd, CuHmesd,
cpasHeHus, 0000WeHUs, HapyuleHUs peyul.



Ilpoyecc  obyuenus  makux  WKOAbHUKO8  UMeem  KOPPEKYUOHHO-
Passusaowuti  Xapakmep, 4mo  8blpadcaemcs 6 UCHOTb306AHUU  3A0AHUL,
HAanpaeieHHvlX HA KOpPpeKyuro HedoCMAamKo8 U Onupaemcss Ha CcyObeKmueHblll
ONbIM YYUAUUXCSL, CBA3b U3YUACMO20 MAMEPUANA C PEATbHOU HCUSHDBIO.

Ocodennocmu  peanuzauyuu  00ule00pPA306amMeEaIbHOU  NPOZPAMMbL
00yuaowuxca ¢ 3a0epiHCKOoIl NCUXUUECK020 Pa3eumusl.

OcHoBHbIM — YCNIOBUEM NPABUTLHOU  Opeanu3ayuu  yu4ebHo20 npoyecca
ABNAEMCS PAYUOHATILHASL CUCTEMA Memo008 U npuemos obyyeHus. B pabome c
IMUMU  OembMU  NPUMEHemcss UHOUBUOYANIbHBILUL NOOX00 KAK npu omobope
YuebH020 cooepiicanus, adanmupys e20 K UHMENIeKMYAIbHbIM 0COOeHHOCMAM
Odemeti, maxk u npu 6vloope Gopm u Memooos8 e20 0C80eHUs, KOmopbvle O0JIHCHbL
COOMBEMCmMBO8amMy ~ UX  JUYHOCMHLIM U UHOUBUOYATbHLIM — OCOOEHHOCHISIM.
Heobxooumo e6osnexamsv 00yuaowuxcs 60 BHEKIACCHYIO, (DaKyIbmMAamusHyo u
KPYJCKOBYIO  pabomul,  nogvlularouiell  ypoGeHb  pa3eumus — Y4aujuxcs,
npobyscoarowell ux uHmepec K 3HaHusAM. bonvuioe 3nauenue 051 NOIHOYEHHO2O
VCBOEHUsL MAmepuana no Xumuu npuodopemaem onopa Ha MexicnpeomMemusle Cesa3u
80NPOCOB, U3YUAEMbIX 6 OAHHOM Kypce, C MAaKUMUu HnpeoMemamu, Kax
npupoooseoenue, ceocpaus, buonoeus, huzuka, N0360.Js5 paccmampusams 0OUH
U mom dice yYeOHbll MAmepual ¢ pasHvlX MO4eK 3PEHUs], MeHCNPeOMemHuble CesA3U
cnocobcmeyrom — Oonee  NPOYHOMY — 3AKPENJIeHUl0  NOJYVYEHHbIX  3HAHUU U
NPAKMUYECKUX YMEHU.

Ilnanupyembie pe3yJabTaThl H3yYeHHs Y4eOHOT 0 IpeaMeTa

Peanuzauus pabouell mporpaMMbl HamnpaBiieHa Ha JIOCTUKEHUE JIMYHOCTHBIX,
MPEAMETHBIX U METANpPEeIMETHBIX 00pa30BaTENIbHbIX PE3YyIbTATOB B COOTBETCTBUU
¢ TpedoBanusimu OI'OC OOO0.

IInanupyemsie pe3yabraThl 00yuyeHus aereii ¢ 311P.

Cambim obwum pezyromamom oceoeruss AOII OOO obyuarowuxca ¢ 3I1P
O0JIJICHO  CmMamb  NOJTHOYEHHOe OCHOBHOe o0bwee o0bpazosanue, pazgumue
COYUATIbHBIX (dICU3HEHHBLX) KomMnemeHyutl, docmamoumbvie ons
NPOGecCUOHATIbHOZO CcaMOOnpedeseHusi U YCNeuHolu aoanmayuu 6 coyuyme.
Obyuarowuiica ¢ 3IIP nonyuaem obpazosanue, K MOMEHMY 3d8epuieHUs
00yueHUus NOTHOCMbIO  COOMEEMCmEyuee Nno  UMO208bIM  OOCMUNICEHUIM
0bpazosanuio 00yUAOWUXCA, He UMeIOWUX O02PAHUYEHUU NO B8O03MONCHOCMAM
300po6bs, 6 me e cpoku obyuenus. B pesynrbmame oceoemus o0cHO8HO2O
obwe20 00paz08anUs NO  AOANMUPOBAHHOU 00PA30BAMENbHOU NPOSPAMME
yuawuiics — noxyuaem — 803MONCHOCHb — OC80UMb  OCHOBHOE  COOEpHCaHue
obpazosanus, onpeoeieHHoe 20CYOAPCMBEHHbIM 00PA308aMelbHbIM



CMAHOAPMOM OCHOBHO20 00ue2o0 0b6pa308anus, a MAaKHCe COBEPULEHCMBOBAND
U pacwupums Kpye o0Owux YueOHbIX  YMeHUl, HABbIKO8 U  CHOC00608
oesimenvHocmu  (cm.  Pazoen  «llnanupyemvie  pezynomamoly — OCHOBHOU
00paz08amenvbHOU NPOSPAMMbBL OCHOBHO20 0bpazosanus). OsradeHnue odOWUMU
VMEHUAMY,  HABbIKAMU, CHOCOOAMU  OesAMeNbHOCMU KAK — CYUWeCcmBEeHHbIMU
eMeHmamy  Kyibmypovl —AGIAEMCs  He0OX0OUMbIM — YCOBUeM  pa3sumus U
COYUANU3AYUU UUKOJILHUKOS.

LennocmHo-cmbici08as Komnemeryus

Dopmuposanue cnocoOOHOCMU Y YYAWUXCA BUOEmMb U NOHUMAMb OKPYHCAIOWUL
MUp, O0CO3HABAMb PONb XUMUUECKUX SBNEHUU, NPOSHO3UPOBAMb HANPABLEHUEe
HAYYHO20 UCNONIb30BAHUS 3HAHUL 8 NPAKMUYECKOU desmenbHocmu yenoseka. llpu
npoeeoenul YpoKa HeoOXO00UMO CMPEeMUMbCS K MOMY, Umobbl KaxdcOulll Y4eHUK
yemko Ol cebsi Npeocmasisn, 4mo U KAk OH Oydem u3yyamov, UYmMo emy
NPU2OOUMCS U3 U3YUEHHO20 8 NOCIEOVIOuell HCUSHU.

Dopmuposarue y yuyawuxcs YMeHUll 6bloelsdms 2laéHoe, KOHKPemu3uposams
mamepuan, aHanusuposams €20, 0eiams 6bl800bI.

Dopmuposanue y Yyuawuxcsi ymeHus pabomsl C MeCMOBbIMU 3A0AHUAMU,
cooepocawjue YAPAXNCHEHUs C JUWHUMU UTU NPONYUWEHHbIMU OAHHLIMU UIU
NOHAMUSAMU.

Yuebno-nosznasamenvuas KomMnemeHyusl

Dopmuposanue y 00yUaOWUXCsl UHMENNeKMYANbHbIX YMEHU — Yelenoiazanus,
amanuza, cuHmesda, CPAGHeHUsl, KIACCUPUKAyuy, cucmemamusayuu, 8bl08UNCEeHUs
eunomes,  peghnexcuu u  camooyenku. Onvlm  Y4ebHO-NO3HABAMENLHOU
oesmenvHoCmMu  popmupyemcs 6 YClOBUAX OONbUIOU  CAMOCMOAMENbHOCHU
yuawuxcs 8 npoyecce 00y4eHus.

Hnghopmayuonnas KOoMnemeHyus
Dopmuposanue y yuaumuxcs yMeHuti pabomama.:
-CO C06APAMU, CNPABOYHUKAMU NPU U3YUEHUU HOBbIX NOHAMUL, MEPMUHOB.

-c pazuvimu YMK 0ns naxoosicoenus Heobdxooumou ons ceos ungopmayuio, u3yuas
PasHble UCTOYHUKU.

Dopmuposanue y y4auuxcs yMeHul UcnoIb308amy.



-UHMeEpPHem-pecypchl, CMHU npu nodcomoske 00K1a008, npe3eHmayull,
coobweruli, pehepamos.

- 3a0aHusi NPUKIAOHO20 Xapakmepa, V ydawuxcs 0yoem Gopmuposamvcs He
MONILKO UHPOPMAYUOHHAS KOMNEMEeHYUs, HO U HAKANIUBAMbCA ONpeoesleHHbll
JHCUZHEHHDBIU ONbIM.

Kommynuxamusnas komnemenyus
Dopmuposanue y y4auwuxcs yMeHuu:

- pewiams 3a0ayu, 3aNUCHIBAMb YPAGHEHUL PeaKyull ¢ KOMMEHMUPOBAHUEM, C
NnOOPOOHBLIM 0OBACHEHUEM BCEX NPOUCXOOAUIUX NPOYECCO8.

- paboma 8 2pynnax, 6 napax: COBMEeCHmHO U3Y4alom OnpeodeseHHyI0 memy Uil
pewarom 3a0adu, 00CcyHcoarom, CNopsm, NPuxoo0sam K onpeodenreHHom)y MHEeHUIO Uil
Pe3VIbmamy U 8blCKA3bIBAION C80€ CYHCOEHUE KAACCY.

Dopmuposanue y y4aumuxcsi yMeHull UCHOAb308aMb.
- mecmosbie 3a0aHUsl CO C80OOOHBIM OMBEMOM U YCIHOE €20 00CYIicOeHuUe.
- pasiudHwvle pojiegvle Uspbl.

- Memoo NpoeKmos, KOMopblii noopazymesaem pabomy 8 epynne, 20e y Kaxincoo2o
VUEeHUKa ecmb C8051 0esImeIbHOCb.

Memoouueckue npuemol

1./Ina Koppekyuu peuu UCNOIBL306AMb BHEWHUE ONOpbl, obdIecyauue
VUEHUK)Y pacckas (mabauyvl, KApMUHKY, ULTIOCMPAayuu y4eOHUKa).

2. /[nsa Koppexyuu SHUMAHUSL UCNOIb3068AMb ONOPHbLIUL KOHCNEKM, UCPO8ble
MOMEHMbl, APKYIO HALTAOHOCb.

3. Hna opmuposeanus ummepeca Kk npeomemy, c030aHue Ha YpoKe
ammocghepvl  006podceramenbHOCMuU HeobX00UMO pPAa3HO00PA3UMb UCTMOYHUKU
3HaHUU U npuembl  Y4eOHOU — pabomvl,  NOCMENEeHHO  YBeNUUUBAS]
NPOOOIHCUMENILHOCTL 0OHOPOOHOU 0esiMelbHOCHIU.

4. Jlna koppexyuu eocnpusimus HeoOX00UMO coobwjams KOHKDemHble,
0bpasztble ceedenUsl, Omoess 21a6H0e 0N 6MOPOCMENeHHO20.

5. /[na Koppexkyuu namsamu UCnoIb308amb 3PUMENbHYIO UMU  CILYXO08YI0
namamov,  CMbICIO60€  3aNOMUHAHUE HA  OCHO8e  GblOeNeHUs  2lla6HO20,
MHO20Kpamuoe nogmopenue Mmamepuaia u pacnpeoeiienue e2o Ha 4acmu,



PAYUOHATILHBIIL  00beM  3anomMuHaemou uugopmayuu  (ob6s3amenvhblii OIS
3ANOMUHAHUSL).

6. {na koppexyuu 6006pasicenus UCNOIb306aMb MOUYHOE ONUCAHUE ABTEHUU
U 3aKOHOMepHOCmell 8 pa3zeumuu nPUpoobl, NPUEIeKas pasHooOPasHvle CPeoCcmea
HA2I0HOCMU.

7. na xoppexyuu mvluiienus UCNOIb3068aMb NO3HABAMEIbHbIE 3A0ayll,
KOmopble  NOCMOSHHO — mpeboganu  Obl  U38ECMHO20  UHMELIEKMYAlbHO20
HaNpsdjiCeHUust, 3acmasuiiu ovl Oymams pebeHKa.

Koppexyuonnas nanpaenennocmso

. Dopmuposanue  COYUANLHO-HPABCNBEHHO20 — NOBEOeHUs.  Oemell,
obecneuusaowux YCnewHyro aoanmayuilo K HOBbLM YCI08UAM  OOVUEHUS.
0CO3HAHUE USMEHUBULUXCSL YCI0BULL, OCO3HAHUE HEOOXO0OUMOCMU CAMOKOHMPOJIAL.

. Pazeumue JIUYHOCIHBIX KOMNOHEHMO8 NO3HABAMENLHOU
oesimenbHOCMU (AKMUBHOCMb, CAMOCMOSAMENbHOCHb)

. Dopmuposanue HABVIKA NIAHUPOBAHUS CBOell  OesIMENbHOCMU 8
COOMBEMCmaul ¢ ONPEOeeHHbIMU 3aNPOCAMU.

. Hnousuoyanvras Koppexyusi umerouuxcsi HeOOCmamrKos.

. Oxpana u ykpenienue coMamu4eckoeo u NCUXOHe8poI02U4ecKo20
300p08bsl.

. Cozoanue Onazonpusmuou cpeovl, obecnevusaouiel passumue
WKONbHUKA U CIMUMYIUPYIOUell e20 NO3HABAMENbHYIO 0esIMeNIbHOCTb.

. Cucmemnwlii.  pa3sHOCMOPOHHUL  KOHMPOAb  OUHAMUKU — PA36UMUSL
yuauje2ocsi.

. Obecneuenue yueOHO-MemoouecKko2o U MamepuaIbHO-mexHu4ecKko2o
OCHAWEHUS.

. Coyuanvro-mpyoosas, npogeccuoHaIbHO-0PUESHMAYUOHHASL
aoanmayus Y4auuxcsi.

Tuzuenuueckue mpeoosanus:

o nPOBOOUMb KDAMKOBPEMEHHYIO SUMHACMUKY OISl 21143,

o NPOBOOUMb CMEHY OeSIMETbHOCIU YYUAUUXCSL,

o C1eoums 3a OCAHKOU,;

o uepedos8ams 3pPUMenbHYI0, CLYX08YI0 U MAKMULbHYIO HA2PY3KU,

o yepedosamsv GPOHMANLHYIO U UHOUBUOYATLHYIO (opMbl pabomul;

o 3AMeHsAMb MeoPEemuU4ecKyio 4acmos NPAKmu4eckol pabomotl.

8 kiace

JINYHOCTHBIE pe3yJIbTaThl:

L4 0CO3HaBaTb CAMHCTBO U HCJIOCTHOCTDb OKPYXKAKOIICTO MHUPA, BOSMOKHOCTH
€ro Mo3HaBaeMOCTH U 0OBICHUMOCTH HAa OCHOBE I[OCTI/DKGHI/Iﬁ HAYKH,

L4 IMOCTCIICHHO BBICTPAUBATb COOCTBEHHOE OCJIOCTHOC MUPOBO33PCHUC!



o OCO3HaBaTh MOTPEOHOCTH U TOTOBHOCTH K CaMOOOpPa30BaHUIO, B TOM YHUCIE U
B paMKaX CaMOCTOSITEIbHOW JIE€ATEIbHOCTH BHE IIKOJIbI, OLICHUBATh KU3HEHHbIC
CUTYyallM C TOYKHW 3PCHHS 0€30MacHOTO 00pa3a >KU3HU U COXPAHCHHS 3I0POBbS;
OIICHUBATh KOJIOTUYECKUI PUCK B3aUMOOTHOIIECHUI YEI0BEKA U MIPUPOJIBI.

o @opMHUpOBaTh 3KOJIOTUYECKOE MBIIUICHHE: YMEHHE OIEHHUBATh CBOIO
NESATEIBbHOCTh M TMOCTYNKH JAPYIMX JIIOJAEH C TOYKA 3pEHUS COXPaHECHHUS
OKpYXKaloIllel Cpeibl -rapaHTa >KM3HU U OJIaronoxydus Jioei Ha 3emie.
MeTanpeaMeTHblIe pe3yJbTAThI:

PeryastuBHsbie YY /I

o CaMOCTOSATENIbHO 00HAapyXUBaTh U (POpMyJIMpPOBaATh YUEOHYIO TPOOIEMY,
OTIPE/IEIIATH 11eIb YYEOHOM 1eATEIbHOCTH;

o BEPCUU pELICHUs MPOOJIEMBbl, OCO3HABAaTh KOHEUHBIN pe3yJbTaT, BHIOUPAThH
U3 MIPEAJIOKEHHBIX U HCKAaTh CAMOCTOSTENIBHO CPEICTBA JOCTHKECHHUS LIEIIN;

o COCTABJISITh (MHAUBUYAJIBHO WJIU B TPYIINE) IJIaH PEUICHUS IPOOIEMBIL;

o paboTasg 1O IUIaHy, CBEpPATb CBOM JCHCTBUA C 1EIbIO U, MpHU

HEOO0XOJIMMOCTH, UCTIPABJIATH OIIMOKHA CAMOCTOSTENHHO;

° B JIMAJIOTE C YUYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSATENIBHO BHIPAOOTAHHBIC
KPUTEPHUU OLICHKU.

BbInyCKHMK MOJYYHT BO3MOKHOCTh HAYUMTHCH:

L CaMOCTOATCIIBHO CTaBUTH HOBBIC y‘Ie6HI>I€ Ociau 1 3aJa4u.
L CaMOCTOATCIBbHO CTPOUTD ) KU3HCHHBIC IIJIAHBI BO BpeMeHHOﬁ ICPCIICKTUBC.
L4 npn IJIaHUPOBAHUU AOCTUKCHUSA ueﬂeﬁ CaMOCTOATCIIPHO U aJCKBATHO

YUUTBIBATh YCIIOBUS U CPEICTBA UX JTOCTHIKEHUS.
o BBIJIETISAITh QJIbTEPHATUBHBIE CIOCOOBI JIOCTMXKEHHS LEIM M BBIOMpPATH
HauOosee 3¢ HEeKTUBHBIN C10C00.

o aJIeKBaTHO OLICHUBATh CBOM BO3MOXHOCTH JOCTHKEHHUS LIeJIA ONpeIeTIEHHOM
CJIO)KHOCTH B Pa3JIMYHBIX c(pepax caMOCTOATETbHOMN NeSITeIbHOCTH
ITo3naBarteabHbie YY/I:

o aHAJIU3UPOBaTh, CPABHUBATH, KIAcCU(DUIIMPOBATH U 00001IaTh PaKThl U
SIBJICHUS, BBISABIIATD IPUUUHBI U CIICJCTBUS MPOCTHIX SIBJICHUH.

o OCYILIECTBIISITh CpPaBHEHHUE, KIACCU(UKALNIO, CAMOCTOSITENIbHO BbIOMpast
OCHOBAHMS U KPUTEPUU ISl YKa3aHHBIX JJOTUYECKUX OTEpalnid;

o CTPOUTh  JIOTMUECKOE  paCCyXKJIEHHE, BKJIIOYAIOLIEE  YCTAaHOBJICHHE
IPUYUHHO-CJIEICTBEHHBIX CBS3EH.

o CO3JaBaTh CXEMAaTHYECKHME MOJEIM C BBIICJIEHUEM CYIIECTBEHHBIX
XapaKTEPUCTHK OOBEKTA.



o COCTABJISITh TE€3UCHI, PA3JIMYHbIE BUBI MJIAHOB (MPOCTHIX, CIOKHBIX U T.IL.).
npeoOpa3oBbIBaTh MHGOPMAIIMIO U3 OJAHOTO BHAA B JIpYroul (Tabiuily B TEKCT U
mnp.).
o YMETh OIpPEAENSATh BO3MOXXHBIE HCTOYHHUKM HEOOXOJUMBIX CBEICHUM,
OPOU3BOAUTH MOUCK HWHPOPMALMM, aHANUM3UpPOBAThb W  OIEHUBATH €€
JOCTOBEPHOCT.

KommyHnukaTusubie YY /I:
o CaMOCTOATEJILHO OPraHU30BbIBaTh y4eOHOE B3aMMOJCHCTBHE B TpyMIE
(ompenensTh 001IKE 1ENH, PACTIPEAEISATh POJIM, IOTOBAPUBATHCS IPYT C APYTOM U
T.1.).
o OpPraHU30BbIBAECT W IUIAHUPYET Y4YEOHOE COTPYAHHYECTBO C YUHUTEIEM U
CBEPCTHUKAMM; ONPEAENATh LeMM HW  (YHKUMH  YYACTHUKOB, CIOCOOBI
B3aUMOJEHMCTBUS; IUIAHUPOBAaTh OOLIME CHOCOOBI paboOThl; yMmeeT paboTaTh B
rpynmne — yCTaHaBJIMBAeT pabouue OTHOIEHUs, 3P(HEKTUBHO COTPYIHUYAET U
CHOCOOCTBYET MPOAYKTUBHOMN KOOIEpAlUH;
BhINyCKHMK MOJTYYHT BO3MOKHOCTh HAYYHTBHCH:
o MPOJYKTUBHO pas3peniaTh KOH(JIMKTHI Ha OCHOBE Yy4€Ta HWHTEPECOB U
MO3UIMKA BCEX YYACTHUKOB, TOMCKA U OIEHKH aJIbTEPHATUBHBIX CIOCOOOB
paspernieHus: KOH(QJIMKTOB; JIOTOBAPUBATHCS U MPUXOJUTH K OOIIEMYy pEIIeHUIO B
COBMECTHOM I€ATETbHOCTH, B TOM YHCJI€ B CUTYallMH CTOJIKHOBEHHUS UHTEPECOB;
o OpaTb Ha ce0s MHHUIMATUBY B OPraHU3aldd COBMECTHOIO JIEHUCTBHS
(menoBoe TUIAEPCTBO);
o BJIAJETh MOHOJIOTMYECKOM W  JHUaloruyeckod ¢GopMamMu pedud B
COOTBETCTBUM C TPAMMATUYECKUMH U CHHTAKCUYECKUMU HOPMaMH POIHOTO SI3bIKA;
CJIeIOBaTh MOPAJIbHO-ITUYECKUM M TICUXOJOTUYECKUM TPHUHIIMIAM OOIIECHUS U
COTPYJHUYECTBA HA OCHOBE YBAXKUTEIHHOTO OTHOILIEHHUS K MAPTHEPAM, BHUMAHUS
K JIMYHOCTU JIPYTOro, aJ€KBaTHOTO MEKJIUYHOCTHOTO BOCHPHUSITHUSL, TOTOBHOCTH
aJIeKBaTHO pearupoBaTh Ha HYXKJbl APYTMX, B YACTHOCTH OKa3bIBaTh MOMOILb U
AMOIIMOHAJIBHYIO MOJJEPKKY MapTHEPaAM B MPOLIECCE NOCTHKEHHUS OOIel Ienu
COBMECTHOH ACITECIbHOCTH,

IIpeameTHbIe pe3yJIbTATHI:

OO0yuarommiicsi HAYYMTCH:

* XapaKTepHU30BaTh OCHOBHBIE METOJAbI IO3HAHUS: HaOJIONEHUE, W3MEpeHue,
HKCIIEPUMEHT;

* OMMCHIBATh CBOMCTBA TBEP/BIX, KHUJKHUX, A3000pa3HBIX BEILECTB, BBIIEISS UX
CYLIECTBEHHbIC IPU3HAKHY;



* PacCKpbIBaTb CMBICII OCHOBHBIX XWMHYECKHMX IOHATHM «aTOM», «MOJIEKYJa,
«XMMHAYECKUM  DJIEMEHT», «IIPOCTOE  BEIIECTBO», «CJIOXKHOE  BEIIECTBO»,
«BAJICHTHOCTBY», «XUMUYECKas PEaKLUs», HCIOJb3Ys 3HAKOBYIO CUCTEMY XUMHH;

* PACKpPBIBATh CMBICII 3AKOHOB COXPaHEHUS MAcChl BEILIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOU TEOPUU;

* pa3nuy4aTh XUMHUUYECKUE U (PU3NUECKUE SIBICHUS;

* Ha3bIBaTh XUMHUYECKHUE DJIEMEHTHI;

* OIPEJEISITh COCTAB BELIECTB M0 UX (HopMysiaMm;

* OIIPEACIIATH BAJICHTHOCTh ATOMA JJIEMEHTA B COCIUHEHUSX;

* OIIPEACIIATh TUIl XUMUYECKUX PEAKIIHIA;

* HAa3bIBaTh IPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUI;

* BBIABJIITH [IPU3HAKHU, CBUJIETEIBCTBYIOIINE O IPOTEKAaHUU XUMHUYECKON peakInun
IIPY BBIITOJTHEHUU XUMHUYECKOTO OIIBITA;

* COCTaBJIATH (POPMYJIbl OMHAPHBIX COETUHEHUM;

* COCTaBJISATh YPABHEHUS XUMHUYECKUX PEAKLINN;

* coOJI01aTh NpaBuia 6€30MacHON paboThI IPHU IPOBEIEHUU OIBITOB;

* MI0JIb30BATHCS TAOOPATOPHBIM 000PYAOBAHUEM U MOCYI0M;

* BBIYUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChl BELIECTB;

* BBIYMCIIATH MAaCCOBYIO JIOJIK0 XUMUYECKOT0 3JIEMEHTA IO (POpMyIie COEAMHEHNS;

* BBIUMCIATH KOJIMYECTBO, 0OBEM MJIM MAacCy BEIECTBA MO KOJUYECTBY, 0OBEMY,
Macce peareHTOB WM MPOAYKTOB PEaKIIMH;

* XapaKTepu3oBaTh (PU3MUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB:
KHCJIOpOJa ¥ BOJIOPOAA;

* [10JIy4aTh, COOUPATH KUCIOPOJ U BOJOPOLI;

* pacro3HaBaTh OIBITHBIM ITyTEM I'a3000pa3HbIE BEIECTBA: KUCIOPO, BOJOPOL;

* pacKpbIBaTh CMBICII 3aKOHa ABOTapo;

* PaACKpbIBAaTh CMBICII TOHATUH «TEMI0BOU 3 (PEKT peakun», «MOJISIPHBIN 00BEMY;
* XapaKkTepu30BaTh (PU3NUYECKHE U XUMUUYECKHE CBOWCTBA BOJIbI;

* PaCKpbIBaTh CMBICII IOHATHUS «PACTBOPY;

* BBIYUCJISITH MAaCCOBYIO JIOJIKO PACTBOPEHHOTO BELIECTBA B PACTBOPE;
*IIPUTOTOBJISATH PACTBOPBI C ONPEAECICHHOW MAacCOBOM J0JE€H PAaCTBOPEHHOIO
BELIECTBA;

* Ha3bIBaTh COCIMHEHHUS N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

* XapakTepu3oBaTh (HU3MUECKHE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BELIECTB: OKCUIOB, KUCIIOT, OCHOBAHMM, COJIEH;

* OIPEAEIIATH NPUHAAJICKHOCTh BELIECTB K ONPEAEIEHHOMY KJIACCy COEUHEHUM;

* COCTaBJISATH (POPMYJIbI HEOPTaHUYECKUX COEIMHEHUIN N3YyUEHHBIX KJIaCCOB;

* IPOBOJUTH OINBITHI, IOATBEPKIAOIINAEC XUMUYECKHE CBOMCTBA HM3YyYEHHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECCTB;



* pacmo3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCJIOT M IIEJIOYEH MO U3MEHEHUIO
OKpacKu MHIUKATOPA;

* XapaKTEPU30BaTh B3AUMOCBSA3b MEXKY KJIacCaMU HEOPTraHUYECKUX COEIUHEHU;

* packpbiBaTh cMbIci [lepuoanueckoro 3akona /[.1. Menaeneesa;

* OOBSACHATh PUIUYECKUM CMBICT aTOMHOTO (MOPSAKOBOTO) HOMEpPAa XUMHUYECKOTO
AJIEMEHTAa, HOMEPOB TpYyNIlbl W Iepuoja B mnepuoandeckon cucreme [[.N.
Menneneena;

* O0BSCHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHUS aTOMOB, CBOMCTB 3JICMEHTOB B
npeaenax MaJlblX NEPUOJIOB U IIaBHBIX NOATPYIII;

* XapaKTepU30BaTh XUMUUYECKHUE DJIEMEHTHI (OT BOJOPOJA J0 KaJIbIMsI) HA OCHOBE
UX TOJIOXKEHUs1 B mepuoguyeckoi cucreme /.M. MenneneeBa u ocoOeHHOCTEM
CTPOCHUS UX aTOMOB;

* COCTaBJISTh CXEMBI CTPOCHHUS aTOMOB TepBbIX 20 AJIEMEHTOB IMEPHUOIUYECKON
cucteMsl JI.M. Menaeneena;

* PaCKpbIBaTh CMBICI HOHITUN: «XUMUYECKAS CBA3bY, «AJIEKTPOOTPULATEILHOCTY;
* XapaKTepu30BaTh 3aBUCUMOCTh (U3UYECKUX CBOMCTB BEIIECTB OT THIIA
KPHUCTAJUINYECKOUN PEIIETKH;

* ONPEIEATh BUJ XUMHUYECKOHN CBSI3U B HEOPTaHUYECKUX COEUHEHHUSIX;

* U300pakaTh CXEMbl CTPOEHHUS MOJIEKYJ BEIIECTB, OOpPa30BaHHBIX Pa3HBIMU
BUJIAMH XUMHUYECKUX CBSI3EH;

* PacKpbIBaThb CMBICI MOHSATUUA «HOH», «KATHOH», «AHUOH», <«QIJIEKTPOJIUTHI»,
CHERJIEKTPOJIUTBD», «IJIEKTPOJUTHUECKAS TUCCOLMNALUN», KOKUCITUTEIDY, «CTETIEHb
OKHCJICHHS «BOCCTAHOBUTENDY, KOKHCICHUEY, «BOCCTAHOBIICHUEY;

* ONPEJIETSATh CTETICHb OKUCIICHUS aTOMa JIEMEHTa B COCIMHEHUU,

* PaCKpBIBaTh CMBICI TEOPUU IIEKTPOIUTUIECKON JUCCOIUALINH;

* COCTaBJISITb YPABHEHUS SJIEKTPOIUTUYECKON AUCCOIMAIIMU KUCTIOT, IIEJI0UYEH,
coJei;

* O0BSICHATH CYIIHOCThH MPOIECCa AIEKTPOIUTHICCKON TUCCOIUAIMN U PEaKIUn
MOHHOI'0 OOMEHa;

* COCTaBIISAThH MOJIHBIE M COKPAIIEHHBIC HOHHBIC YPaBHEHHUS PEakiiuu 0OMeHa;

* OTIPEACNIATh BO3MOXKHOCTh MPOTEKAHUSI PEAKIINI HOHHOTO OOMEHA;

* MPOBOJUTH PEAKIUHU, MOATBEPKAAOIINE KAUECTBEHHbIA COCTaB Pa3JIMYHbBIX
BEILIECTB,;

* ONPEETATh OKUCIUTENh U BOCCTAHOBUTEIID;

* COCTaBJISITh YPABHEHHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI;

OO0yuarommiicst NOJY4YUT BO3MOKHOCTb HAYYUTHCH:
* BBIJIBUTaTh U [IPOBEPATH SKCIEPUMEHTAIBHO FMIIOTE3bl O XMMUYECKUX CBOMCTBAX
BEIIECTB HA OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B



XUMUYECKHE PEaKIMH, O XapakTepe MW MPOJAYKTaX pPa3IUYHbIX XUMHUYECKUX
peakuuii;

* XapaKTeprU30BaTh BEIIECTBA [0 COCTaBYy, CTPOCHHUIO M CBOMCTBAM, yCTaHABINBAThH
MIPUYHHHO-CJICACTBEHHBIC CBSI3U MEXKIY JAaHHBIMH XapaKTEPUCTUKAMHU BEIIECTBA,

* COCTaBJISITH MOJICKYJISIPHBIE U TIOJHBIE MOHHBIC ypaBHEHHUS IO COKPAIICHHBIM
MOHHBIM ypaBHEHUSIM;

* TIPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA IPOSIBIATH OKHCIUTEIbHBIC WU
BOCCTAHOBHUTEJIBHBIE CBOMCTBA C Y4Ye€TOM CTEMEHEH OKHUCICHUS DJIEMEHTOB,
BXOJISIIIIAX B €r0 COCTAaB;

* COCTaBJIATh YPAaBHEHHS PEaKIWN, COOTBETCTBYIOIIMX TOCIEIOBATEIHPHOCTH
MIPEBPAIICHA HEOPTAHMIECKUX BEIIECTB PA3INIHBIX KIIACCOB;

* IPaMOTHO OOpamiaThcs ¢ BEIIECTBAMH B ITOBCEIHEBHOM KU3HH;

* 0CO3HaBaTh HEOOXOJMMOCTH COOJIOJICHUS MPaBWJI HKOJOTUYECKU O0€30MacHOTO
MOBEACHUS B OKPYKAIOLIECH IPUPOIHOM CPELE;

* IOHUMATh CMBICIT U HEOOXOIUMOCTh COOIOJCHUS TIPEAMUCAHUNA, TIPEIIaracMbIX
B MHCTPYKIIMSAX TI0 HCII0JIb30BAHMIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUH U JP.;

* HCIIOJB30BaTh MPHUOOPETEHHBIC KIIIOUEBBIC KOMIICTEHTHOCTH MPH BBITTOTHEHUU
UCCIIEIOBATEILCKUX ITPOCKTOB IO HM3YYCHHIO CBOMCTB, CIOCOOOB TMOJYYCHUS H
pacrio3HaBaHMS BEILCCTB;

* pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETCHTHOCTb, UCIIOJIb3YSI CPEJCTBA YCTHOU U
MMACBMEHHOW KOMMYHHKAIlMd TpU  paboTe ¢ TEeKCTaMu ydeOHWKA W
JOTIOJTHUTEIPHOW ~ JIMTEPaTypoOH,  CHpPaBOYHBIMH  TaOJIUIIAMH, MIPOSIBIISIT
TOTOBHOCTh K YBRKCHHMIO WHOW TOYKH 3pPEHUS TPH OOCYXICHUH pPEe3yIbTaTOB
BBITIOJTHEHHOM pa0OThI;

9 kiacce
JINYHOCTHBIE Pe3yabTaThI.

® B I[CHHOCTHO-OPUEHTAITMOHHON c(pepe — YYBCTBO TOPJOCTH 32 POCCUUCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M, OTHOIIIEHUE K TPy, IeJIeyCTPEMICHHOCTH;

e (opMupoBaHHE IIEHHOCTH 3J0POBOTO M 0€30IMacHOro ooOpa3a KHU3HH,
YCBOCHHE TPaBUJI WHIWBHIYAIBHOTO W KOJJICKTUBHOTO O€30TIaCHOTO TTOBEJACHUS B
YpE3BBIUYAMHBIX CUTYAIUAX, YTPOKAIOIINX KU3HHU U 37I0POBBIO JIIOJICH;

® B TPYyAOBOM cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajbHEHIIIEH
00pa3oBaTeNbHON TPACKTOPHUH;

® B II03HABaTEJbHOU (KOTHUTHMBHOM, MHTEIUICKTyaJIbHOM) cepe — yMeHHe
YIPaBIATH CBOEH NO3HABATEIBLHOM AEATEIbHOCTHIO.



e (QopmMupoBaHHME OCHOB JKOJOTMYECKOM KYJBTYpbl, COOTBETCTBYIOLIEH
COBPEMEHHOMY  YPOBHIKO  3KOJOTMYECKOTO  MBILUICHMS, pa3BUTHUE  OIBITA
HKOJIOTUYECKA OPHEHTUPOBAHHON pPEIIEKCUBHO-OIICHOYHOW M MPaKTHYECKOM
NEATEIIBHOCTH B )KU3HEHHBIX CUTYallMsIX;

MeTtanpeaMeTHble pe3yJibTaThl:
PeryasituBubie YY/I:

e YMEHHME CaMOCTOSITEJIbHO ONPENEISATh LENU CBOEr0 OOY4YEHMs, CTaBUTh U
dopmynupoBath isi ceOsd HOBbIE 3aJauyd B yuy€0de M IO3HABATEIbHOU
NEATENbHOCTH, pa3BUBaThb MOTHUBBI W HHTEPECHl CBOEM IO3HABATEIBHOU
NEeSATENbHOCTH;

e YMEHHE CAMOCTOSITENbHO IUIAHMPOBATH IMYTH AOCTHXKEHHUS IEJIeld, B TOM
YHClie aIbTEpPHATUBHBIE, OCO3HAHHO BBIOMpaTh Hamboliee d(PPeKTuBHBIE CIIOCOOBI
penieHus yueOHbIX U O3HABaTEIbHBIX 3a/1a4;

e YMEHHE COOTHOCHTH CBOM JCHCTBUSA C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYLIECTBJIATh KOHTPOJb CBOEM JEATEIBHOCTH B IIPOLIECCE JOCTHIKECHHUS
pe3ynbTara, ONpeaesaTh CIOCOObl NEUCTBUI B paMKax MPEIOKEHHBIX YCIOBUN U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBHSI B COOTBETCTBUU C M3MEHSIOLIEHCS
CUTYyaIlUEH;

e yMEHHME OLEHUBaTh INPABWIBHOCTb BBIIIOJIHEHUS y4yeOHOM 3ajgaud,
COOCTBEHHBIE BOBMOXKHOCTH €€ PEILICHUS;

ITo3naBaTeabHbie YY/I:

e BJIAJICHHE OCHOBAaMHM CaMOKOHTPOJISl, CAMOOLEHKH, NPUHATHSA PEUICHUN U
OCYILIECTBJIICHUSI OCO3HAHHOTO BbIOOpa B yuyeOHOM W  TO3HABaTEJIbHOU
NEeSATENbHOCTH;

e YMEHHUE OIpEeAeNATh TMOHATHS, CO3AaBaTh OOOOIIEHUS, YCTAHABIMBATH
aHaJOruM, KJIacCU(PUUUPOBaTh, CAMOCTOSITENBLHO BBHIOMPATh OCHOBaHUS W
KpUTEpUU JJIs KJIACCHU(PHUKAIMU, YCTAHABIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3H,
CTPOUTH JIOTHYECKOE PACCYXKIAEHUE, YMO3AKIIOUEHHUE (MHIAYKTUBHOE, 1ETYKTUBHOE
Y 110 AaHAJIOTUH) U JEJIaTh BBIBOJBL;

e YMEHHE CO3/1aBaTh, IPUMEHSITH U MPEOOPA30BbIBATH 3HAKU U CUMBOJIBI,
MOJIETIH M CXEMBI JJIsl peleHUs] Y4eOHbIX U TTO3HABaTeNIbHBIX 33/1a4;
KommynukatuBubie YY/I:

e YMEHHUE OpraHU30BBIBATH Yy4E€OHOE COTPYJHUYECTBO U COBMECTHYIO
JESTEIbHOCTh C YYUTEJIEM W CBEPCTHHKaMH; padOTaTh WMHJIMBHUIYaJbHO U B
rpynne: HaxoIuTh oOulee pelleHHe W pa3peliaTb KOHQIUKTBI Ha OCHOBE
COTJIACOBAHUS MO3UIUHI U y4€Ta UHTEPECOB; (OPMYIUPOBATH, APTYMEHTHUPOBATh U
OTCTauBaTh CBOE MHEHUE;



e YMEHHE OCO3HAaHHO MCIIOJIb30BaThb PEYEBBIE CPEACTBA B COOTBETCTBUM C
3a/1a4yeil KOMMYHUKAIUK JJI BBIPAXKEHUSI CBOUX YYBCTB, MBICJIEH U OTPEOHOCTEN;
IUIJAHWPOBAHMUS W PEryJsilMM CBOEW JIESITENbHOCTH; BIAJICHUE YCTHOM U
IMACBMEHHON PEYBI0, MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;

o (opmupoBaHME M Pa3BUTHE KOMIIETEHTHOCTH B OOJACTU HCIOJIb30BAHHUSA
MH(GOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

(dopMupOBaHKE U Pa3BUTHE SKOJIOTHUYECKOTO MBIIIICHHUS, YMEHUE TPUMEHSITh €T0
B [1I03HABATEJIBHOW, KOMMYHUKATUBHOW, COLMAJIBHOM ITPAKTUKE U
po(heCCUOHATILHOW OpUEHTALIHH.

IIpeameTHBbIE pe3y/ibTATHI:

BbInyCKHUK HAYYHUTCS:

* Ha3bIBaTh ()aKTOPHI, BIUSIIONINE Ha CKOPOCTh XUMUYCCKON PEaKIIHH;

* KJIacCCU(UIIMPOBATH XMMHUYCSCKHE PEAKIIMH 1O PA3TUIHBIM ITPU3HAKAM;

* XapaKTepH30BaTh B3aMMOCBS3b MEXKIY COCTAaBOM, CTPOSCHHEM W CBOWCTBaMHU
HEMETAJIJIOB;

* TPOBOJUTH OTBITHI IO IOJYYCHUIO, COOMPAHUI0 W HM3YUCHUIO XHUMHUYECKHUX
CBOWCTB ra3000pa3HBIX BEIIECTB: YTICKUCIOTO ra3a, aMMHaKa,

* pacro3HaBaTh OMBITHBIM IyTEM TIa3000pa3HOTO BEINECTBA: YIJICKUCBIA Tra3u
aMMHUaK;

* XapaKTepH30BaTh B3aMMOCBS3b MEXKIY COCTAaBOM, CTPOSCHHEM W CBOWCTBaMHU
METaJIIOB;

* Ha3bpIBaTh OpPraHWYECKHE BeIIecTBa MO WX (OpMyJie: METaH, JTaH, JTHJICH,
METaHOJI, 3TaHOJ, TJIMLIEPHH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa,
CTEapHHOBAs KUCJI0Ta, OJICMHOBAs KUCJIOTA, TIIIOK03a;

* OIICHMBAaTh BIIMSAHHE XHMHUYCCKOTO 3arps3HEHUs OKpY)KAloIIeH Cpeapl Ha
OpTraHM3M YEJIOBEKa,

* FPaMOTHO 00OpAIATHCS C BEIISCTBAMH B MIOBCEIHEBHOM KU3HHU;

* ONPEICNIATh BO3MOXHOCTh NMPOTEKAHUS PEAKIMH HEKOTOPBIX IpeICcTaBUTEICH
OpPraHMYECKUX BEIIECTB C KHUCJIOPOJOM, BOJOPOJIOM, METAllIaMH, OCHOBAHHUSMH,
raJloreHaMHu.

. UCIIONIb30BaTh TIPH  XapaKTePUCTHKE METAJUIOB, HEMETAUIOB W HX
COCIUHCHHUM TOHATUS «METAJUIb», «PSAJ aKTHBHOCTH METAUIOBY», «IIEIOYHBIC
METAILTBI», «IIETIOYHO3EMETbHBIE METAIIBI», «HEMETAIIIBD», «TaIOTEHBI,
«aJUTOTPOITHBIE MOAU(DUKAINIY, «KECTKOCTh BOJIBD», «IOCTOSHHAs W BpEMEHHas
KECTKOCTH

. JaBaTh XapaKTEPUCTHKY XUMHUYECKUX 3JIEMEHTOB-HEMETAIIOB (BOJIOPOJA,
TaJIOTEeHOB, KUCJIOPO/a, Cephl, a30Ta, docdopa, yriepoaa, KpeMHHS) MO UX



MOJIOKEHUIKD B llepuoguueckoi cucreMe XuMHUYeCKuXx dnemMentoB /[, .
Menpeneena;

. HA3bIBaTh COCAMHCHHS HEMETALUIOB M METAJIJIOB, COCTABIATh MX (DOPMYIIBI
10 Ha3BaHMIO;

. BBITIOJIHATh, HAONIOAATh M OIUCHIBATH XUMHUYECKHUH HSKCIIEPUMEHT I10
pacrio3HaBaHHWIO BaXKHEHIITMX MOHOB BOJAOPOJA U aMMOHMS, Cyib(ar-, KapOoHaT-,
cuiukar-, pocdart-, xaopua-, OpoMui-, HOAUIHUOHOB;

*  OJKCIEPUMEHTAJIBHO MCCIIEIOBaTh CBOWCTBA HEMETAJIOB M MX COCIUHEHUH,
pelIaTh dKCIEepUMEHTAIbHbIC 3a71a4u 110 TeMe «HemeTrannbiy;

* JlaBaTh XapaKTEPUCTUKY XHUMHUYECKHUX DJEMEHTOB-METAUIOB (IIEJIOYHBIX
METAJIJIOB, MarHus, KaJibIlus, aJIOMUHUS, JKelie3a) IO HUX IIOJOKCHHIO B
[lepnoanueckon cucreme xumuueckux 3eMeHToB /1. . Menneneena;

* ONHUCHIBAaThL OOIME XHUMHUYECKHE CBOICTBA METAJUIOB M HEMETAJIOB C
IIOMOIIIBIO €CTECTBEHHOTO (PYCCKOIO MJIM POJHOTO) A3bIKA U SI3bIKA XUMUHU;

* BBINOJHATH, HAOMIOJATh M OMNHUCHIBATh XUMHYECKUM HOKCHEPUMEHT IO
PACIIO3HABAHUIO BAKHEUIIMX KATHOHOB METAIUIOB, TUIPOKCHIMOHOB;

* OJKCIEPUMEHTAJIBHO MCCIEI0BaTh CBOMCTBA METAUIOB M MX COCIUHEHUM,
pelaTh SKCIEPUMEHTAIBHBIE 3aa4 M0 TeMe «MeTasby;

*  WCMOOJIb30BATh NPU PELHICHUH PACUYETHBIX 3a7ay TMOHATHA «KOJUYECTBO
BCILIECTBA», «MOJIbY», «IIOCTOSIHHAS ABOTaapo», «MOJSPHBIA 00BEMY, «MOJISpHAs
Maccay, KHOPMaJbHbIC YCIOBUS»;

BbINyCKHUK MOJIYYHUT BO3MOKHOCTHh HAYUYUTHCS:

* BBLIBUIaTb M MPOBEPATH HSKCIEPUMEHTAIBHO THUIIOTE3bl O pe3yJibTaTax
BO3JICUCTBUS PpPa3IMYHBIX (PAKTOPOB HA H3MEHEHHE CKOPOCTH XUMHUYECKOU
peaKuny;

* HCIIOJIB30BaTh IIPUOOPETCHHBIC 3HAHHMSA JUIS OKOJOTHYECKH TI'PaMOTHOTO
IOBEJICHUS B OKPYKAIOLIEH CPELE;

* HCIOJIB30BaTh NPHOOPETEHHBIC KIFOYEBBIC KOMIICTCHIIMHA IIPH BBITOJIHECHUN
MIPOEKTOB M y4eOHO-UCCIIEIOBATEIILCKUX 3a7ad M0 W3YyUYECHHUIO CBOMCTB, CIIOCOOOB
MOJTyYE€HUS U PACTIO3HABAHUS BEIIECTB;

* 00BEKTUBHO OIICHUBATh MH(GOPMAIIHIO O BEIIECTBAX U XUMUUECKUX MPOIIECCcax;

* KPUTHUYECKH OTHOCUTHCS K ICEBIOHAYyYHOUW HH(POpMAIUU, HET00pPOCOBECTHOU
peKIIamMe B CpeACTBaX MacCOBOM MH(pOPMAITUH;

* OCO3HABAaTh 3HAYCHUE TEOPECTHUYECKHUX 3HAHUN MO XHUMHUM IS MPAKTUUYECKOU
JIeITEIbHOCTH YSJIOBEKA;

* CO371aBaTh MOJICTIM W CXEMBI JIJIsl PEIICHHs y9eOHBIX M MMO3HABATEIIBHBIX 3a]1a4;
MOHUMATh HEOOXOAMMOCTHh COOJIONEHUS TMPEANUCAHUN, TMpeaIaracMbiX B
MHCTPYKIMSIX MO UCTIOIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMHH U JIP.



. BBIJIBUTaTh U IPOBEPATH JKCIIEPUMEHTAJIBHO THIIOTE3Bl O XUMHYECKUX
CBOMCTBax BEILECTB HA OCHOBE MX COCTaBa M CTPOEHUs, UX CIIOCOOHOCTH BCTYNaTh
B XMMMYECKHE PEAKLMH, O XapaKTepe M IPOAYKTaX PA3IUYHBIX XUMHUYECKUX

peaKkuui;
. XapaKTEepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUIO U CBOMCTBaM,
YCTaHAaBJIMBATh IIPUYUHHO-CJIEICTBEHHbIE CBS3U MEXITY JAHHBIMU

XapaKTepUCTUKAMH BELIECTBA,

. MPOTHO3UPOBATh CIIOCOOHOCTH BEIECTBA MPOSIBISATH OKUCIUTEIbHBIC WIIH
BOCCTAHOBHUTEJIBHBIC CBOMCTBA C YYE€TOM CTEIEHEH OKHCICHHS JJIEMEHTOB,
BXOJSALIUX B €r0 COCTAaB;

. yCTaHaBIMBATh B3aUMOCBS3M MEXAYy (akraMd U TEOpued, NPUUMHON U
CJIEICTBHEM MPU aHAJIU3€ MPOOJEMHBIX CUTyalluii 1 0OOCHOBAaHUU IMPUHUMAEMBIX
pELIECHN HA OCHOBE XUMUYECKUX 3HAHUM.

Conep:xkanue yueOHOro Kypca.

OcHOBHOe coJep:KaHue HA CTYIIEHH OCHOBHOI0 00111ero 00pa3oBaHus
Tema 1. BBenenne
[Ipeamer xumuu. MeTonpl MO3HAHUS B XUMHH: HAOIOJIEHUE, IKCIIEPUMEHT,
MozenupoBanue. ICTOUHMKH XUMHUYECKOW MH(pOpMaIK, €€ TOJy4YeHHUEe, aHaIu3 U
MIPE/ICTABICHUE €ro pe3ynbTaToB. [IOHATHE O XMMUYECKOM 3JIeMEHTEe U (popMax
€ro CyIlIeCTBOBaHMUS: CBOOOJHBIX aTOMax, MPOCTBIX M CIOXHBIX BEIIECTBAX.
[IpeBpamienus BemecTB. OTaM4YNEe XUMHUUYECKUX PEAKIUI OT PU3NUECKUX SIBICHUM.
Ponp xumun B xu3HM yenoBeka. Xemoduiusg u xemohoousi. KpaTkue cBeaeHus us
UCTOPUM BO3HUKHOBEHUS M PAa3BUTUS XUMHH. PO OTE€UECTBEHHBIX YUEHBIX B
CTAaHOBJICHMM XHMHUYECKOM Hayku — pabotei M. B. JlomonocoBa, A.M.
bytneposa, J[. 1. MenaeneeBa. XumMuueckass CUMBOJIMKA. 3HAKU XUMHYECKUX
AJIEMEHTOB M MPOUCXOXKIEHUE X Ha3zBaHui. Xumuueckue hopmysbl. UHIEKCH U
ko3 unrienTsl. OTHOCUTENBHBIE ATOMHAsA U MOJIEKYJsipHas Macchl. [IpoBenenue
pacyeToB MAacCOBOM JOJIM XMMHYECKOIO 3JIEMEHTa B BEIIECTBE HA OCHOBE €r0
dopmymnbl. [lepuonnueckas cucrtema xumudeckux snemeHToB J[. M. Menneneesa,
€e CTpPyKTypa: Majble © OOJbIIHE TEPUObl, TPYIIbl W MOATPYIIIHL.
[lepuoanueckasi cuctemMa Kak CIOpaBOYHOE MOcOoOMEe AJis MOJyYeHUs! CBEACHUU O
XUMUYECKUX DJIEMEHTAaX.
JdeMoHcTpanuu.
1. Moaenu (mapoctepkHeBbie U CTroapTa—bpurieda) pa3IMuHbIX TPOCTHIX U
CJIOKHBIX BEILIECTB.
2. Konnexiuys CTeKITHHON XUMHYECKOU TTOCYTBI.
3. Komnnekuus MaTepuanoB U U3ENUNA U3 HUX Ha OCHOBE aJTFOMUHUS.



4. B3aumopeicTBrEe MpaMopa ¢ KUCJIOTON U TIOMYyTHEHHE N3BECTKOBOM BOJIBI.
JlaGopaTopHbIe ONBITHI.

1. CpaBHEHUE CBOMCTB TBEP/IbIX KPUCTAUIMUECKUX BEILIECTB U PACTBOPOB.

2. CpaBHEHHE CKOPOCTU MCTAPEHUs BOJIbI, OJIEKOJIOHA M ATHJIOBOTO CIIUPTA C
(GunbTpOBaANIbHOM Oymaru.

Tema 2. ATOMBbI XUMHYECKHX JIEMEHTOB

ATOMBI Kak ¢opMa CyIIECTBOBAHUS XUMUUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHUS
O CTpOEHMHM aTOMOB. JlOKa3aTenbCTBAa CIIOKHOCTA CTPOCHHS aTOMOB. OTBITHI
Pesepdopna. [Inanetapuas Mosienb CTpOCHUS aTOMA.

CocTtaB aTOMHBIX SAEpP: TPOTOHBI, HEUTPOHBL. OTHOCUTENBHAS ATOMHAS Macca.
B3auMoCBsI3b IOHATUI «IIPOTOHY», KHEUTPOH», KOTHOCUTEIIbHASL aTOMHAS Macca.
N3MeHeHne yucia NPOTOHOB B siApEe aToMa — 0O0pa30BaHUE HOBBIX XMMHUYECKHUX
3JIEMEHTOB.

N3meHenune uyuciaa HEWTPOHOB B sjpe aroMa — O0Opa3oBaHUE H30TOIOB.
CoBpeMeHHOE OIpEeaeTICHUE MOHATUA «XHUMUYECKHI 3JIeMeHT». M30Tombl Kak
Pa3sHOBUAHOCTH aTOMOB OJJHOTO XHUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTPOCHHUE 3JIEKTPOHHBIX YPOBHEHM aTOMOB XMMHYECKUX SJIEMEHTOB
MaJIbIX TIepuoI0B. [IoHSATHE O 3aBEPILIEHHOM SJIEKTPOHHOM YPOBHE.
[lepnoanueckas cucrema xumudeckux sneMeHToB J[. . MeHueneeBa u cTpoeHue
aTOMOB — (PU3UYECKHUI CMBICI MOPSIKOBOTO HOMEpPA dJIEMEHTa, HOMEpa TPYIIIbI,
HOMeEpa nepuoaa.

N3MeHeHne u4mncna SJEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aroma
XUMHUYECKOTO 2JJIEMEHTa — OOpa3oBaHUE TOJIOKUTEIbHBIX M OTPUIATEIbHBIX
noHoB. MoHBI, 00pa3oBaHHBIE aTOMaMH METAJJIOB M HeMeTauioB. [IpuyuHbI
U3MEHEHUS METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B NEPUOJAX U IPYIIAX.
O6pa3oBanue OwmHapHBIX coenuHeHui. [loHsTHe 00 wWOHHON CBs3U. CXEMBI
00pa3oBaHUsI HOHHOM CBSI3H.

B3aumoneiicTBe aTOMOB 3JIEMEHTOB-HEMETAIIJIOB MEXKIY CO00N — 00Opa3zoBaHUE
JIBYXaTOMHBIX  MOJIEKYJl TMpPOCTBIX BemiecTB. KoBajeHTHas  HemoJisspHas
XUMUYECKasi CBSI3b. DJIEKTPOHHBIE W CTPYKTypHBIE (popmyibl. BzaumopeiicTBue
aTOMOB HEMETAJJIOB MEXIy c000i — oOpa3oBaHHEe OWHAPHBIX COCIMHECHHIA
HEMETAJIOB. DJIEKTPOOTpULATeNbHOCTh. KoBaneHTHas mnossipHas cBs3b. [loHsaTHe
O BaJCHTHOCTU KaK CBOMCTBE aTOMOB OOpa30BHIBATh KOBAJICHTHHIC XUMUYECKUE
ces3u. CocraBnenue ¢Gopmyn OWHAPHBIX COCIWHEHUNM 10 BaJEHTHOCTH.
Haxosxnenue BaneHTHOCTH 110 (opMyJie OMHAPHOTO COETMHEHHS.
B3aumopeiicTBue aroMoOB  METaNIOB  MexaAy co0oii —  oOpa3oBaHHe
METAJUIMYECKUX KPUCTAILIOB. [ IoHATHE O METAIITMYECKON CBS3H.

JdeMoHcTpanuu.



Mopenu aToMOB XMMHUYECKUX AJIeMEHTOB. [lepuoanyeckasl cucreMa XMMHUYECKUX
anemenToB []. . Menneneesa (paznuunbie OpPMBI).

JlaGopaTopHbIe ONBITHI.

3. MoaenupoBaHue MPUHIIATIA JEHCTBUS CKAHUPYIOMIET0 MUKPOCKOIIA.

4. VI3roToBieHuEe MOJENCH MOJIEKYJI OMHAPHBIX COCTUHEHUI.

5. M3rotoBiieHne MoieIu, WIUTIOCTPUPYIONIEH CBOMCTBA METAJLTMYECKON CBSI3H.
Tema 3. IIpocThie BemecTBa

[Tonoxenue MeTamioB U HemeTawioB B [lepumonnueckoil cucteMe XHUMHYECKUX
AJIEMEHTOB

.. MengaeneeBa. Baxueilimue mnpocTele BeHIECTBA — METAUIBI  (3KeJe30,
QTIOMUHUMN, KaJbIIMH, MarHui, Hatpuid, kanuit). OOmme ¢u3ndeckre CBOMCTBA
MeTaioB. BaxkHelre mpocThie BellecTBa-HEMETaUTbl, 00pa30BaHHbIE aTOMAMHU
KHUCIIOpOJia, BOJOPOJA, a30Ta, cepbl, (ochopa, yriepoma. Mojekynbl MPOCTHIX
BEILIECTB-HEMETAIJIOB — BOJIOPOJIa, KUCJIOPOa,

azota, rajgoreHoB. OTHOcuTENbHAsT MoJeKyysipHas macca. CrocoOHOCTh aTOMOB
XUMHUYECKUX HJIEMEHTOB K OOpa30BaHUIO HECKOJIBKUX MPOCTHIX BEHIECTB —
aUIOTpoNusA. AJUIOTPONHbIE MOAM(PUKALMK Kuciaopoaa, (ocdopa, omosa.
Mertannuyeckue U HEMETAJWYECKHE  CBOMCTBAa  NPOCTBHIX  BEIIECTB.
OTHOCUTENIBHOCTH 3TOT'O MOHSITHS.

Uucno Asoraapo. KommuectBo BemiectBa. Monb. MonsipHass macca. ModsipHBIit
o0beM Ta3000pa3HbIX BemecTB. KpaTHbie €IUHUIBI HM3MEPEHHUS KOJIMYECTBA
BEIECTBA — MILIMMOJIb U KAJIOMOJIb, MUJUIMMOJISIPHAS. U KHJIOMOJISIpHAST MacChl
BEILIECTBA, MUJUIUMOJIIPHBIN U KMJIOMOJISIPHBIN 00BEMbI Ta3000pa3HbIX BEIIECTB.
Pacdetrsl ¢ HCHOJIB30BAaHMEM TIOHSATUM «KOJMYECTBO BEIIECTBA», «MOJISIpHAs
Macca», «<MOJISIPHBIA 00BEM Ta30B», «UUCIO ABOTaIpo».

JdeMoHcTpauuu.

[Tomyyenue o3ona. OOpasmbl O6EIOTO0 M CEeporo 0joBa, OENOro U KPAaCHOTO
docdopa. HexkoTopsie MeTaiibl 1 HEMETAUIBI ¢ KOJMYECTBOM BeIIecTBa 1 MOJIb.
MoutsipHbIit 00BEM Ta3000pa3HBIX BEIIECTB.

JlabopaTopHbIe ONbITHI.

6. O3HaKOMJIEHHE C KOJUIEKIIMENH METaJIOB.

7. O3HaKOMJIEHHUE C KOJUIEKIIMEN HEMETAIIIOB.

Tema 4. CoenHeHUsi XMMHUYECKHUX IJIEMEHTOB

Crenenb okwucieHusi. CpaBHEHHUE CTENEHU OKHUCICHHS U  BaJICHTHOCTH.
OnpeneneHre CTENEHW OKUCICHUS DJJIEMEHTOB B OWHApPHBIX COCIUHCHHUSIX.
Cocrapnenue hopMys1 OMHAPHBIX COCAMHEHUHM, 00N cIOCO0 UX Ha3BaHUM.
bunapHbie coeIMHEHNS] METANIOB U HEMETAJIJIOB: OKCUIBI, XJIOPUIbL, CYIb(MUIbI U
mp. CocrtaBnenue ux ¢opmya. buHapHble COENUHEHHS HEMETAUIOB: OKCHIBI,
JIETy4Yre BOJOPOJHBIE COEAUHEHHUs, UX COCTaB W Ha3BaHus. [IpencraButenu



OKCHJIOB: BOJA, YIJIEKUCIBIN ra3, HeramieHas u3BecTb. [IpeacraBurenu neTydnx
BOJOPOJHBIX COEIMHEHUI: XJIOPOBOJAOPO] U AMMHUAK.

OcHoBaHusl, MX COCTaB W Ha3BaHUA. PacTBOpUMOCThL OCHOBaHUM B BOJE.
[IpeacraBuTenu menoyen: TUAPOKCHUIBI HATpUs, Kanusd U Kanbuus. [lonstue o0
WHJMKATOPAX U KAUECTBEHHBIX PEAKIIMIX.

Kucnotel, ux cocraB u Ha3zBanus. Knaccudukauus xucnor. IIpencraBurenu
KHUCIIOT: CEpHasi, cojisiHasA, a3oTHas. [loHsTue o mkane kuciaotHocTu (mkana pH).
N3MeHeHne okpacku HHANKATOPOB.

Conu Kak TPOU3BOJHBIE KHCJIOT W OCHOBaHWW, HX COCTaB U Ha3BaHUS.
PacTBOpuMoOcCTSh coseit B Boje. [IpeacTaBurenu cosnei: Xjaopua HaTpus, KapOoHaT U
docdar kanbius.

AMopdHBIE U KPUCTANIMYECKHUE BEIIECTBA.

MeXMONEKYJIApHbIE  B3aUMOACHCTBHS. THIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTH CBOMCTB BEIIECTB OT TUIIOB KPUCTALTUYECKUX PEUIETOK.

UucTtele BeecTBa U cMecu. [IpuMepbl KUIKUX, TBEPABIX U ra3000pa3HbIX CMECEi.
CpoiicTBa 4MCTHIX BellecTB U cMeceid. Mx cocraB. MaccoBas u oObeMHas 107U
KOMIIOHEHTa cMecU. PacueTsl, CBA3aHHBIE C UCIIOJIB30BAHUEM MTOHSATHS «IOJISD.
JdemoHcTpanuu.

OO6pa3siupl OKCUI0B, KMUCJIOT, OCHOBAaHUN M coJied. Moien KPUCTaUTMIeCKUX
pEIIeTOK XJIOpUAA HaTpus, anmMmasa, okcuaa yriaepona (V). KucnorHo-mienounsie
WHJIUKATOPbI, U3BMEHEHHUE UX OKPACKHU B PA3UYHBIX cpefiax. YHUBEpPCATbHbBIN
WHIUKATOP U U3MEHEHUE €r0 OKPACKHU B pa3nnuHbiX cpenax. [lkama pH.
JlabopaTopHbIe ONBITHI.

8. O3HaKOMIIEHHE C KOJUIEKIIMEN OKCHUIIOB.

9. O3HaKOMJICHHE CO CBOMCTBAMHU aMMHAKa.

10. KauecTBeHHast peakiys Ha YIIEKUCIbIN ras3.

11. Onpenenenune PH pacTBOPOB KUCIOTHI, IEI0YU U BOJBI.

12. Onpenenenne PH TMMOHHOTO U SI0JIOYHOTO COKOB Ha CPe3e MIOOB.

13. O3HaKOMJIEHHE C KOJIJICKIIUEH COJEH.

14. O3HakoMIIeHHE C KOJUICKIMEH BEIECTB C Pa3HbIM TUIIOM KPUCTALTMYECKON
pewmeTku. M3roroBieHne MoIesied KPUCTAUIMYECKUX PEIIETOK.

15. O3HakoMJIeHHE C 00Pa31OM TOPHOM OPOIBI.

Tema 5. U3MeHeHUs1, MpOUCXO/siIIIHE C BellECTBAMHU

[ToHsTHE SIBNEHUI, CBSI3aHHBIX C U3BMEHEHUSMU, IPOUCXOSIIUMU C BEIIECTBOM.
SIBneHus1, CBSI3aHHBIE C U3BMEHEHUEM KPUCTAJUIMYECKOTO CTPOECHUS BELIECTBA MPU
MOCTOSIHHOM €r0 cocTaBe, (uznueckue siBneHus. Ou3nueckue sBICHUS B XUMUU:
OUCTWJUISIUNS,  KPUCTAJIM3alus, BbIIApMBAHME W BO3TOHKA  BEILECTB,
bunbTpoBaHNUE U LICHTPUPYTUPOBAHUE.



SIBneHus, CBSI3aHHBIE C M3MEHEHHUEM COCTaBa BEIIECTBA, XMMHUYECKHE PEAKIUU.
[Ipu3Haku U yclIOBUS MPOTEKAHUS XMMUYECKUX peakiuil. BeiaeneHnue TenaoTsl u
cBeTa —peakuuu ropeHus. [Toustre 00 3K30- U SHIOTEPMUUYECKUX PEAKIUAX.
3aK0OH COXpaHEHUsI MacChl BEIIECTB. XUMUUYECKUE YpaBHEHUS. 3HAUCHUE UH]IEKCOB
1 ko3 pummenToB. CocTaBieHHE YpaBHEHUH XUMUYECKUX PEAKITHM.

PacueTtsl MO XuMHUYECKUM ypaBHEHUAM. Pelenue 3agad Ha HaXOXKIECHUE
KOJINYECTBA, MAacChl WM 00beMa MPOJYKTa PEAKIMU MO KOJIMYECTBY, MACCE WIH
00bEMy HCXOJHOTO BellecTBAa. PacueTbl ¢ HUCIOIb30BAaHUEM TMOHSTUSA OIS,
KOTJIa MCXOJIHOE BEHIECTBO JAHO B BUJAE PacTBOpa € 3aJaHHOW MacCOBOM JOJICH
PaCTBOPEHHOIO BEIIECTBA WJIU COAEPIKUT ONPECTECHHYIO JI0II0 TPUMECEi.
Peakunn pasnoxenus. IlpencraBieHue O CKOPOCTH XHUMHUYECKUX PEAKIUH.
Karanuzaropel. ®epmentsl. Peakuun coeauneHus. Kartanutuyeckue u
HEKATAJIMTUYECKUE PEeaKIuu, OOpaTMMble U HeoOpaTHUMbIE peakiuu. Peakuuu
3amenieHus. Psyi akTMBHOCTM — METajuloB, €0 HWCIOJb30BaHUE IS
MPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS PEaKIUi MEXIy MeTalaMUd U
KUCJIOTaMH, PEaKIMil BBITECHEHHUS OJIHUX METaJVIOB M3 PAaCTBOPOB HMX COJIEH
IpyruMu MetaimaMu. Peakiuun oOMena. Peakuuu HeWTpanuzanuu. Y clIOBUS
MPOTEKaHMs peakiuii 0OMeHa B paCTBOPAax J0 KOHIIA.

THUIbl XUMHYECKUX PEAKLUM HA PUMEPE CBOMCTB BOJBI. Peakuns pa3inoxKeHus: —
ANEKTPOIN3 BOJBI. Peakiuu coeauHEeHUs — B3aUMOJIECHCTBHE BOJABI C OKCHIAMU
METAJJIOB M HEMETAJUIOB. YCIIOBHE B3aUMOJECHCTBHUS OKCHIOB METAJUIOB U
HemeTalioB ¢ Bojou. [lonsthe «ruapokcuabl». Peaknuu 3aMmemieHuss —
B3aUMOJICHCTBHE BOJBI C MEeTaJTIaMU. Peakiinu oOMeHa —THUPOJIn3 BEIIECTB.
JdemoHcTpanuu.

[Ipumeps! (pu3nveckux sIBICHU: a) miaBieHue napaduna; 0) BO3roHKa MOJa WU
OCH30IHOM KHCJIOTHI; B) PACTBOPEHHUE OKpAIICHHBIX cojeil; T) muddysus
JQYIIMCTBIX BEUIECTB C TOPSIIECH JaMIIOYKA HakKaJuBaHUA. [IpuMepsl XMMUUECKUX
SBJICHHUI: a) ropeHue Mmaruus, pocdopa; 6) B3auMOACHCTBHE COJITHONW KHCIIOTHI C
MpPaMOpOM HWJIM MeEJOM; B) mojydenue ruapokcuma meau (I1); r) pactBopenue
MOJIY4EHHOTO THJIPOKCHAA B KUCIOTax; J) B3aumozeiictBue okcuma meau (II) c
CEepHON KHCIOTOM TIpHU HArpEeBaHUU; €) pa3oKECHHE IEepMaHTaHaTa Kajus, X)
pazJIoKEHUE MEPOKCHUIA

BOJIOPO/Ia C MOMOIIBIO TMOKCHJIA MapraHIila M KaTtajia3bl KapTo(ess uixn MOPKOBH;
3) B3aUMOJICUCTBHE pa30aBICHHBIX KUCIOT C METaJJIaMH.

JlabopaTopHbIe ONbITHI

16. TlpokanuBanue MeIY B TUTAMEHHU CIIUPTOBKH.

17. 3amemenue meau B pactBope xiaopuaa meau (1) xemnesom.

Tema 6. IpakTukym 1. [Ipocreiimme onepannu ¢ BenecTBOM



1. IlpaBuna TeXHUKH OE30MACHOCTH TpU paboTe B XHUMHYECKOM KaOWHETe.
[Ipuembl oOpamieHust ¢ JabOpaTOPHBIM OOOpPYIOBAaHHMEM U HarpeBaTebHBIMU
npubopamu.

2. HabnrogeHust 3a M3MEHEHUSMH, MPOUCXOAIINMU C TOPSIICH CBEYOM, W WX
omnucaHue (JOMAITHUNA SKCIIEPUMEHT).

3. AHaJM3 TTOYBBI ¥ BOJIBI (JIOMAIITHUHM YKCIIEPUMEHT).

4, TIpu3Haku XUMHUYECKUX PEaKIHH.

5. [IpuroroBieHue pacTBopa caxapa M pacyeT ero MacCoBOM JI0JIA B PacTBOPE.
Tema 7. PactBopenue. PacTtBopbl. CBOMCTBA PAaCTBOPOB 3JIEKTPOJINTOB
PactBopenue kak (Qusnko-xumuueckuid mnpouecc. Ilonstue o ruaparax u
Kpuctaimioruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH KakK MOJEIb
3aBHCUMOCTH PACTBOPMMOCTH TBEPJBIX BEILLIECTB OT TEMIIEpATypbl. HackllieHHbIE,
HEHACBHILICHHBIE U MEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB MJIsI IPUPOJIbI
1 CEJILCKOr'O XO035ICTBA.

[TonsTre 00 3JEKTPOIUTUUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEAEKTPOJIUTHI.
MexaHu3M JAUCCOUMANMKA 3JEKTPOJHUTOB C PA3JIUMYHBIM XapakTEPOM  CBS3U.
CreneHb AIEKTPOUTHIECKON qucconanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.
OCHOBHBIE TIOJIOKEHUSI TEOPUHM AIEKTPOJUTHUYECKOM nauccouuanuu. VIoHHbIE
ypaBHEHUS peakiuil. Peakiiuu ooOmMeHa, uayiiue 10 KOHIIA.

Knaccudukanys HOHOB 1 UX CBOMCTBA.

Kucnotel, ux knaccudukarus. [uccormarusi KUCIOT M WX CBOWCTBA B CBETE
TEOPUHU BJIEKTPOJIMTUYECKON NUCCOUUAMU. MOJEKYJISIpHbIE U HOHHBIE YPABHEHHUS
peakumii. B3auMonencTBUE KHUCIOT € METAUIAMU. OJIEKTPOXUMHUYECKHU Pl
HalpsUKEHUM  METauIoB. B3aMMOJENCTBHE KHUCIOT € OKCHMIAMH METAUIOB.
B3auMogeiicTBue  KHCIOT C  OCHOBAaHUAMHU —PEaKUUs  HEUTPAIU3ALUU.
B3aumMozeiicTBue KUCIOT ¢ consiMu. Mcronb3oBanue TabIUIIbl PACTBOPUMOCTH AJIs
XapaKTEPUCTUKHA XUMUYECKUX CBOMCTB KHCIIOT.

OcHoBanus, ux kiaccudukanus. Juccoruanys OCHOBaHUN M UX CBOMCTBA B CBETE
TEOPUU DJIEKTPOJIUTUYECKOM JUCCOUMAUMU. B3auMOIENCTBUE OCHOBAHUN C
cossiMmd.  Mcnonb3oBaHue TaOMWIBI  PACTBOPUMOCTH  JUISl  XapaKTEPHUCTUKU
XUMHUYECKUX CBONMCTB OCHOBaHHI. B3aumMmoaencTBue MmIejlouer ¢ OKCHUIAAMU
HEMETAJLJIOB.

Conu, ux pgucconuanuss W CBOWCTBA B CBETE€ TEOPUU BIEKTPOIUTUUYECKOU
avcconyanyi. BzauMoielicTBie coseit ¢ MeTaiaMu, OCOOCHHOCTH THUX PEaKITHil.
B3aumogeiicTBue comneit ¢ consimu. Mcnonp30BaHue TaOIUITBI PACTBOPUMOCTH JIJISt
XapaKTEpUCTHUKNA XUMHUYECKUX CBOMCTB COJIEH.

O06o0611eHNe CBEICHU 00 OKCHIax, UX KiIacCu(UKAIUKU U CBOMCTBAX.
['eneTnyeckue paapl MeTalIla U HeMeTasuia. [ eHeTndeckas CBA3b MEXK1y Klaccamu
HEOPraHMYE€CKUX BEILECTB.



OKHCIIUTENHEHO-BOCCTAHOBUTEILHBIE PEAKIIUH.

OnpeneneHue CTENEHEH OKUCICHHS ISl DJIEMEHTOB, OOpa3yroIIuX BeIeCTBa
pa3HbIX KjaccoB. Peakiuu HOHHOTO 0OMEHa U OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peakumu. OKUCIUTENb UM BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAHOBIICHUE.
CocrapieHue ypaBHEHUN OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH METOA0M
AJIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTHIX BEUIECTB — METAJJIOB U HEMETAJIJIOB, KUCIIOT U COJIEH B CBETE
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JleMoHCTpaLuM.

UcnpiTanue BemecTB M UX PacTBOPOB HaA AJIEKTPONPOBOJHOCTH. 3aBUCHUMOCTh
ANEKTPONPOBOJAHOCTH  YKCYCHOM  KHCIOTBI OT KOHUIEHTpauuu. JIBrkeHue
OKpalIEHHBIX HOHOB B JJIEKTPUYECKOM Tosie. B3anmojeiicTBUEe LMHKA C CEpoil,
coistHoM kucioror, xymopunoM memu (I1). Topenue marnusa. BsammopericTBue
XJIOPHOM ¥ CEPOBOJOPOJAHON BOJIBI.

JlabopaTopHbIe ONBITHI

18. BzanmoeticTBrE pacTBOPOB XJIOPH/Ia HATPHS M HUTpaTa cepedpa.

19. TIlonmyuyeHue HEpPACTBOPUMOIO THUJIPOKCHIA U B3aUMOJCHCTBHE €ro ¢
KHCJIOTaMH.

20. B3aumoeiicTBiE KUCIOT C OCHOBAHUSMH.

21. BzaumoieiicTBIE KUCIOT C OKCUIaMH METAJIJIOB.

22. B3auMOoICCTBUE KUCIIOT C METAJJIAMHU.

23. B3auMoIeiCTBHE KUCIIOT C COJISIMU.

24. B3aumonencTBre MIeI0uei ¢ KUCIIOTaMHU.

25. B3aumoeiicTBre menoueit ¢ OKCHIaMHi HEMETaJIOB.

26. BzaumoIeiicTBHE MIeI0UYeii C COJISIMHU.

27. Ilomydennie u CBOMCTBA HEPACTBOPUMBIX OCHOBAHUH.

28. B3aumoelicTBre OCHOBHBIX OKCUIOB C KUCIOTAMMU.

29. BzanMmoieiictBue OCHOBHBIX OKCHJIOB C BOJOM.
30. BzaumoeicTBre KUCIOTHBIX OKCUIIOB C IIEI0OYaMH.

31. B3aumoaencTBrue KUCIOTHBIX OKCUIIOB C BOJIOM.

32. B3auMoieiicTBrE COJIEl ¢ KUCIIOTaMU.

33. B3auMoieiicTBrE COJIEH C IIEeIOUYaMHu.

34. B3auMojieiicTBHE COJIEH C COJISIMH.

35. B3aumoieiicTBIEe pacTBOPOB COJICHC METaJUTAMH.

Tema 8. [IpakTuxym 2. CBoiicTBa pacTBOPOB 3JI€KTPOJIUTOB

1. MonHble peakuuu.

2. YcnoBUsl TEUCHHUSI XUMHYECKUX PEaKIMi MEXITY pacTBOpPaMH JICKTPOJUTOB JI0
KOHIIA.

3. CBolicTBa KMCJIOT, OCHOBAHHUI, OKCHJIOB U COJIEH.



4. Pemenne 9KCIICPUMCHTAJIbHBIX 3a1a4.

9 kanace
Tema 1. Bpegenme. OOmass xapakTepUCTHKAa XHMHUYECKHX DJIEMEHTOB U
XUMHUYECKUX pEaKIun
[Tepnoanueckuit 3akoH u Ileproanueckas cucrema XuMA4eCKuX 3iueMeHToB 1. 1.
Menneneesa
XapakTepucTUKa JJIEMEHTAa II0 €ro IOoJOKEeHUI0 B llepmoamueckon cucreme
xumudeckux anemeHtoB J[. M. MennaeneeBa. CBoMCTBa OKCHIIOB, KHCIIOT,
OCHOBAaHHW M COJIEM B CBETE TEOPHUM DJIEKTPOJIUTUYECKOW IUCCOLMALNHN H
OKHCJIEHUSI-BOCCTAHOBJICHHUS.
[lonsitTue o0 mEepexoAHbIX »dJeMeHTax. AMQOTepHOCTh. [ eHeTudyeckuil psia
IIEPEXOTHOI0 DJIEMEHTA.
[lepnonmueckuit 3akoH u llepuoanueckas cucrema XuMu4eckux annemeHToB /1. U.
Menneneesa.
XHAMUYECKAsT OPTaHU3alMs KUBOM W HEKUBOM NPUPOABL. XUMHUYECKHUUA COCTaB
SAApa, MAHTUM W 3€MHOM KOpbl. XHMHUYECKHE DJIEMEHTBI B KIIETKAaX KHUBBIX
OpraHu3MoB. Makpo- 1 MUKPOAJIEMEHTHI.
O06o00meHne cBeeHN 0 XUMHUYECKUX peakuusx. Kimaccupukamuss XUMHUYECKHX
peaKUMil 1O pa3jWYHbBIM MPU3HAKAM: «YUCIO M COCTaB pearupyrolux u
00pa3yIoluXCcsl BELIECTB», «TEIIOBOU 3(D(PEKT», «HampaBiIeHHE», «U3MEHEHUE
CTENEHEH OKHUCIICHHS 3JIEMEHTOB, 00pa3yIOIIUX pearupyrollue BelecTBay,
«paza», «uCHoNb30BaHUE Karaiauzaropa». lIOHATHE O CKOPOCTH XHUMHYECKOU
peakuuu. DakTOpbl, BIUAKOLNIME HAa CKOPOCTh XHMHYECKHX  PEaKIUH.
Karanuzatops! u katanus. UHTrHOUTOphl. AHTHOKCHIAHTHI.
JdemoHcTpanuu.
Pazmuunbie Gopmer Tabmune [[. U.MenneneeBa. Moaenu aToMOB 371€MEHTOB |

ro nmnepuoaoB. Mojenb CTpOEHHMS 3€MHOro mapa (MONEpeuHbld pas3pes).
3aBUCUMOCTh CKOPOCTH XHMHUYECKON PEaKIUMU OT TMPUPOALl Ppearupyroumx
BEIIECTB. 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOM PEAKIMH OT KOHIEHTpAIMU
pearupyronmx BEHIECTB. 3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKIuu OT
IJIOIIAIM  CONPUKOCHOBEHHUS PEAarupyrolluX BEIIECTB («KHUISIIIUNA  CIIOW»).
3aBUCHUMOCTh CKOPOCTH XHMHYECKOM peaKIuu OT TEeMIEpaTypbl pearupyronmx
BEIIECTB. ['OMOT€HHBIM M T€TEPOT€HHBbIM KaTanu3bl. DEpMEHTATUBHBIN KaTalln3.
Nurubuposanue.

JlabopaTopHble ONbITHI

1. IlosydyeHue rTUAPOKCHIA IMHKA U UCCIIEI0BAHUE €TO CBOMCTB.

2. MopgenupoBaane moctpoeHus Ilepuomnueckold CHUCTEMBI XUMHUYECKHX
snemenToB [[. U.Menneneena.



3. BameleHue Keae30M Meau B pactBope cyiabdara meau (11).

4. 3aBHCHUMOCTh CKOPOCTH XHWMHYECKOW pPEaKUUd OT MPUPOJBI PEArHPYIOIIMX
BEILIECTB HA IPUMEPE B3AUMOAECHCTBHS KUCIIOT C METAJIIaMHU.

5. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON peakluy OT KOHIIEHTPAIlUU Pearupyromux
BEILIECTB HA NMPUMEPE B3aWMOJICUCTBUS IMHKA C COJIIHOW KHCIIOTOM pa3InuyHOMN
KOHLICHTPALINH.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaKlUu OT IUIOMIAN COMPUKOCHOBEHHS
pearupyromux BEIIEeCTB.

7. MonenupoBaHUE «KUIISILIETO CIIOS».

8. 3aBHCHMOCTh CKOPOCTH XMMUYECKOW PEaKIMu OT TEMIEPATyphl pearupyronx
BEIECTB Ha Ipumepe B3auMmojnencTBus okcunpa menu (II) ¢ pactBopom cepHoi
KHCJIOTHI pa3IMYHON TeMIEPaTypHhI.

9. PasnoxeHue mepokcuaa BoOAopona ¢ moMmompio okcuma mapranna (V) wu
KaTanasbl.

10. OOHapyxeHHe KaTajla3bl B HEKOTOPHIX MUIIEBBIX MPOIYKTAX.

11. UurubupoBaHue B3auMOJEHCTBUS KUCIIOT C META/NIAaMH YPOTPOITMHOM.

Tema 2. Metasibl

[Tomoxenne mMeraiuioB B [lepuoandeckon cucreme xumuyeckux sneMeHTos 1. .
MenneneeBa. Mertammyeckass KpUCTaNIMUECKas pEIIETKA W METaUIMYecKast
XxuMuueckass cBs3b. OOmume ¢usnyeckue cpoiictBa MeTawioB. CruiaBel, UX
CBOMCTBA M 3HaUCHHE. XMMHUYCCKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTEJICH, a
TAaK)K€ B CBETE€ HMX IOJIOKEHUS B DIEKTPOXMMHYECKOM POy HaNpsHKEHHM
METAJLJIOB.

Koppo3uss meraminoB u cnocodsl 60psObl ¢ Hell. Mertaminsl B mpupoje. OOmue
CIOCOOBI UX TOJIYYCHHUS.

O0mas xapakTepuCTHKA IIEJOYHBIX MeTa/LI0B. MeTaibl B ipupoze. Ooiue
cnocoObl ux nonyudeHus. Crpoenue aromoB. lllenounbie MeTamiabl — OPOCThIE
BellecTBa. BaxkHeilline COeIMHEHUS IIEJIOYHBIX METaIOB —  OKCH/IBI,
TUAPOKCUJIBI U COJIU (XIJIOPUIBI, KapOOHATHI, CYyIb(aThl, HUTPATHI), UX CBOWCTBA U
MpUMEHEHNEe B HApOIHOM X03stiicTBe. KanuitHeie yaoOpeHus.

O0masi xapakTepucTHKa 3JIeMEHTOB rjaaBHOW mnoarpynnsl |l rpynmel
Crpoenne artomoB. IllenoyHo3emenbHblE METAIBI — TMPOCTHIE BELIECTBA.
Baxueiiive coequHeHus MEI0YHO3EMETbHBIX METAIJIOB — OKCHUbI, TUAPOKCH/IbI
U colid (XJIOpUIbI, KapOOHATHI, HUTPATHI, CyIab(daThl, ¢ocdaThl), UX CBONCTBA U
IPUMEHEHHUE B HAPOJHOM XO3SIICTBE.

Amomunuii. CtpoeHue aroma, (pU3MYECKHME M XUMHUYECKHE CBOMCTBA MPOCTOTO
BemiecTBa. CoeIMHEHUS AIIOMHHHUS — OKCHUJ WM THUIPOKCHI, UX aM(OTEepHBIit
xapaktep. Baxueumme comm amomubus. [IpuMeHeHuMe anlOMUHHS H  €r0
COCIMHEHU.



Kene3o. Crpoenue aroma, (U3MUYECKHE U XUMHYECKHME CBOMCTBA MPOCTOIrO
BemiecTBa. |'enermueckue psanel Fe2+ u Fe3+. Baxwueiimwme commu kenesa.
3HAYEHHE KeJe3a U €ro COeTUHEHHUI ISl IPUPOIbl U HAPOAHOTO X031 CTBA.
JdeMmoHcTpanuu.

OOpasupl IIETOYHBIX M IIEJOYHO3EMENbHBIX MeTamioB. OOpa3ipl CIJIaBOB.
B3anmoneiicTBue HaTpusi, TUTHSA U KaJdblWs C BOAOW. B3auMonencTBue HaTpus U
MarHusi ¢ KMciopogoMm. B3aumopeiictBue MetamioB ¢ HemeTtaimamu. [lonydenue
ruapokcuoB xenesa (II) u (III).

JlaGopaTopHbIe ONBITHI

12. B3aumoieiicTBHE pacTBOPOB KUCIIOT M COJIEH C METaJUTAMH.

13. O3HakoMIIEHHUE C pyJamMH Keje3a.

14. OxpammBaHue TIAMEHH COJISIMU IIEJIOYHBIX METAJIJIOB.

15. B3aumMoeiicTBIE Kaabliusl C BOJIOM.

16. [TonydeHnue TuapoOKCcH 1A KaTbIHsI U MCCIEAOBAHNE €T0 CBOMCTB.

17. TlonyyeHue TUAPOKCHIA ATFOMUHUS U UCCIICIOBAHUE €TI0 CBOMCTB.

18. B3aumoeiicTBuE Kene3a ¢ CONTHON KHCIOTOM.

19. IMony4enue ruapoxcunoB xenesa (1) u (111) 1 u3ydenue ux cBOMCTB.

Tema 3. IlpakTukym 1. CBoiicTBa METAJIOB M MX COeTUHEHU

1. OcyiecTBieHre HEMOYKH XUMHUUECKUX MTPEBPAIICHH.

2. [Tomy4yeHue v CBOMCTBA COSIMHEHUN METAILIOB.

3. Pemenue »SKCIepUMEHTANBHBIX 3a/ad Ha pAclO3HABaHWE W TIOJYYCHHE
COEMHEHN METAJLIOB.

Tema 4. Hemerasuibl

OOmiasi XapakTepUCTUKAa HEMETaJJIoB: MosioxkeHue B llepuonnueckoil cucreme
xuMudeckux snemenToB .M. Menneneena,

OCOOCHHOCTH CTPOEHHUS aTOMOB, »JJEKTpooTpuiareabHocTh (D0) kak Mepa
«HeMeTauMYHoCcTW», psag D0. Kpucramimyeckoe CTPOEHHWE HEMETALIOB —
npocTeix  BemlecTB.  Autorponus. DHU3MYECKHME  CBOWCTBA  HEMETAIUIOB.
OTHOCUTENBHOCTD MOHITUI «METAID) U «HEMETAILI.

Bopopoa. Ilonoxenne Bomopoma B Ilepuogudeckorl CHCTEME XUMHUYECKHX
anemeHToB [[. 1. MenneneeBa. CtpoeHue aromMa M MOJIEKYJbl. PU3HUECKUE U
XUMHUYECKUE CBOMCTBA BOJOPOA, €r0 MOJTYYEHUE U IPUMEHEHHE.

Boxa. Crpoenue woiiekynbsl. BomoponHass xumudeckass CBs3b. Pu3nyeckue
CBOMCTBA BOJIbI. AHOMaJIMHM CBOWCTB BOJbI. ['mapodunbHbie U runpodoOHBIC
BellecTBAa. XUMHUYECKHME CBOMCTBAa BOJbl. KpyroBopor BOIbl B MNpPUPOJE.
Bongoouuctka. Anspauust Boabl. beiToBble (QuiIbTpbl. MuHepaibHble BOJBI.
JluctTuinmmpoBaHHasi BOJIA, €€ MOJIy4eHHE U IPUMEHEHNE.

OO6mrast xapakrtepuctuka rajgoreHoB. Ctpoenue atomoB. [IpocTeie BemiecTBa u
OCHOBHBIE COEMHEHUS TraJIOre€HOB, UX CBOMCTBA. KpaTkue cBeaeHus o XJjope,



opome, ¢rope u none. [IpumeHeHue rajoreHoB U UX COCIMHEHUU B HApOIHOM
XO3SMCTBE.

Cepa. CrpoeHue aroma, ajJIOTPONHs, CBOMCTBA W NPUMEHEHHE POMOMYECKOU
cepbl. Okceunbl cepsl (IV) u (VI), ux nomydenue, cBoiictBa U npuMeHeHue. CepHast
KHUCIIOTa U €€ COJIM, UX MpUMEHEHHWE B HapoAHOM Xo3siicTBe. [Ipom3BonacTBo
CEPHON KHUCIIOTHI.

A3ot. CTpoeHHe atoMa M MOJIEKYJIbl, CBOMCTBA IMPOCTOrO BEIIECTBA. AMMMAK,
CTpOEHHE, CBOWCTBA, MOJydeHHe U npuMeHeHue. Coju aMMOHHUS, UX CBOMCTBA U
npumenenne. Okcunel azotra (II) m (IV). AsorHas kwciora, ee CBOHCTBA M
npuMeHenue. Hwutparsl u  HUTpUTB, nOpobieMa HX  COJAEpkKaHUA B
CEJIbCKOXO3SIMCTBEHHON NPOAYKIIMU. A30THBIE YAOOPEHHUS.

®ocdop. Ctpoenne aroMa, aNIOTPOIKs, CBOMCTBA Oeioro u KpacHoro ¢gocdopa,
ux npuMenenune. OcHOBHbIE coenuHenus: okcua gocdopa (V) u oprodocdopHas
kuciora, hocharer. DochopHbIe YI0OpECHUS.

¥Yraepoa. CTpoeHue aroma, ajuioTPOIHs, CBOMCTBA MOAUUKAIINI, TPUMEHEHHE.
Oxkcupst yraepoaa (II) u (IV), ux coiictBa u npumeHnenue. KapOoHaThl: KaJlbLIUT,
cojia, MOTalll, UX 3HAYCHHUE B IPUPO/IC U KU3HHU YEIIOBEKA.

Kpemunii. CtpoeHue artoma, KpPUCTAUIMYECKMM KPEMHHM, €ro CBOMCTBAa H
npumeHenue. Okcun kpemuaus (IV), ero npupoanbie pasHOBUIHOCTH. CHUITUKATHI.
3HaueHHE COCIUHEHUM KpEeMHHS B KMBOW M HEXHUBOM mnpupoje. [lonsarue o
CUJIMKATHOM MPOMBIIIUIEHHOCTH.

JdemoHcTpanuu.

OOGpa3upl rajoreHoB — TMPOCTBHIX BEIIECTB. B3anMoJelCTBUE TaJlOreHOB C
HATpHEM, C aTIOMUHKEM. BrITecHeHre XJI0poM OpoMa WM MOja U3 PACTBOPOB UX
cojei. B3auMonencTBue cepbl € METAUIAMH, BOJOPOJAOM M  KHUCIOPOIOM.
B3auMoelicTBre KOHIIEHTPUPOBAHHOM a30THOW KHUCJIOTHI ¢ Menbto. [lornomenue
yIJIeM pacTBOPEHHBIX BEILIECTB WM ra3oB. BoccTaHOBJIEHHME MEIU U3 €€ OKCHAA
yraeMm. OOpasipl NMPUPOAHBIX COEAUHEHUM XJopa, cepbl, ¢ocdopa, yrieposa,
kpemHusi. OOpasisl BAXKHEUIIMX JISI HAPOJIHOTO X035UCTBA CYIh()ATOB, HUTPATOB,
kapOoHartoB, hocharoB. OOpa3bl CTEKIIA, KEPAMUKH, LIEMEHTA.

JlabopaTopHbIe ONbITHI.

20. Tlony4yenue u pacro3HaBaHUE BOJOPO/IA.

21. VccnenoBanue MOBEPXHOCTHOTO HATSKEHUS BOJIBI.

22. PacTBOpeHME MMepMaHraHaTa Kajus WIK METHOTO Kyropoca B BOJIC.

23. T'mapatarus o6e3BoxxeHHOTO cynbdara meau (I1).

24. I3roToBJI€HHE TUIICOBOTO OTIIEYaTKA.

25. O3HaKOMJICHHE C KOJUIEKITMEH OBITOBBIX (DHIIBTPOB.

26. O3HaKOMJIEHHE C COCTAaBOM MUHEPATBLHOU BOBI.

2. KauecTBeHHasl peakiys Ha rajloreHUuA-UOHBI.



28. Ilonydyenue 1 pacrio3HaBaHUE KUCIOPOJIA.

29. 'openuie cepbl Ha BO3/IyX€ U B KHCIIOPOJIE.

30. CBoiicTBa pa30aBiICHHON CEPHON KUCIOTHI.

31. 3ydeHue CBONCTB aMMHaKa.

32. Pacnio3HaBaHHe COJICl aMMOHHSI.

33. CpoiicTBa pa30aBIeHHON a30THON KUCIIOTHI.

34. BzanmoieiicTBHE KOHIICHTPUPOBAHHOM a30THON KHUCIIOTHI C MEJIBIO.

35. I'openue dochopa Ha BO3ayXE U B KUCIOPO/IE.

36. PacnioznaBanue ocdaTos.

37. T'openue yris B KUCIOPO/IE.

38. Ilomy4yenne yroiabHON KUCIOTHI U U3yUYEHUE €€ CBOMCTB.

39. Ilepexoa kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruapokapOOHaTa HATPUS.

41. [lonyyeHne KpEMHEBOM KUCIOTHI U HU3yUYEHHUE €€ CBOMCTB.

Tema 5. IlpakTukym 2. CBoiicTBa coeiMHEeHHIT HEMETAJLIOB

1. Pemenue skcnepuMeHTANIbHBIX 3a7a4 1o TeMme «[loarpyrimna raioreHoBy.

2. Pemenne skcnepruMeHTaIbHBIX 33/1a4 o Teme «lloarpymma kucmopoaa.

3. Pemienue skcnepuMeHTaIbHbIX 3a/1a4 o Teme «lloarpymnmna azoTay.

4. PemieHue sKCTIepUMEHTANBHBIX 3a/1a4 1o TeMe «lloarpynmna yriepoaay.

5. [onyyenue, cobupanue 1 pacrio3HaBaHHUE ra30B

Tema 6. OOoOmeHHMe 3HAHWI MO XMMHMH 332 KYPC OCHOBHOW IIKOJBI.
IToaroroBka K rocygapcreeHHoi uroropou arrecrauum (I'MA)
Ilepnonnueckuit 3axkoH u lleprognueckas cucremMa XHUMHYECKHX 3IEMEHTOB /1.
N.MenneneeBa. OU3NUECKUM CMBICI TOPAIKOBOIO HOMEpPA JJIEMEHTA, HOMEPOB
nepuoJa U TPYNIbl. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB AJIEMEHTOB U HX
COCMHEHU B MEpUOAax W TPyIIiax B CBETE MPEJICTABICHUN O CTPOCHUU aTOMOB
aneMeHTOB. 3HaueHue [leproguyeckoro 3akoHa.

Bungpl xumMuyeckux CBS3€M M THUIBI KPUCTAJUIMUECKUX PEIIETOK. B3anMocCBA3b
CTPOEHUS U CBOMCTB BEIIECTB.

Knaccudukanus XuMHUYECKMX peakUuid MO pa3judyHbIM MpU3HAKaAM (YHCIO H
COCTaB Pearupyrommx 1 00pa3yromuxcs BEeIIECTB; HATMYUE TPAHUIIbI pazzaena (das;
TEIUIOBOM 3P QEeKT; W3MEHEHHE CTENEeHEHl OKHCIIEHUS aTOMOB; MCIIOJIb30BaHHE
KaTtanu3aTopa; HampaBieHue mnpoTekanus). CKOpPOCTh XHUMHYECKUX PEaKIUil H
daktopsl, Baustomue Ha Hee. OOPaTUMOCTh XMMHUYECKHX PEAKIMNA U CIOCOOBI
CMEUIEHUS! XUMHYECKOTO PABHOBECHSI.

[Ipoctbie U cnokHbIE BemniecTBa. MeTauibl U HeMeTaulbl. ['eHeTHuecKue psiibl
MeTalla, HeMeTajyla MW MepexonHoro wmeramwia. OKCHIBI U THIPOKCHUIBI
(ocHOBaHMs, KUCIOTHI, aMm(pOTepHbIE THUAPOKCHUIBI), coau. VX cocras,



KJ'IaCCI/I(bI/IKaHI/I}I 141 O6HII/IC XHUMHYCCKHUC CBOMCTBaA B CBCTC TCOpPHUHU
BHGKTpOHHTquCKOﬁ JUuCCconuralmu.

KonTposbHbie padoThl 10 TEMaM Kypca XUMHUMN:

8 kiacce
KonTtpoarnas pabota Nel 1o TeMe « ATOMBI XMMUYECKHUX DJIEMEHTOBY
KonTponbnas padota Ne2 no teme «IIpocTrie BemecTBa»
KonTtponrhas padota No3 o teme «CoequHEHUS] XUMUYECKUX AIIEMEHTOBY
KonTtponrnas padota Ne4 1o teme «3MeHeHMs1, TPOUCXOASIIUE C BEIIECTBAMU
KonTtponrhas padota Ne5 no teme «PactBopenue. PactBopel. CBoiicTBa pacTBOPOB
AIEKTPOTUTOBY

9 knacc
KonTtponrhas pabota Nel mo teme «BBenenue»
Kontponbhas pa6ota Ne2 nmo teme «MeTaib
Kontponrnas padota Ne3 mo teme «HemeTtanabn»
KonTtpoabsnas padota Ned mo teme «TOTOBBIN TECT»

IIpakTyeckue 3aHATUS 10 XUMUH

8 kuace
HpaxkTukyml. IIpocreiimmue onepauuu ¢ BelecTBOM
[Ipaktnueckass pabora Nel IlpaBuna TexHUKM Oe3omacHOCTH Ipu paboTe B
XuMudeckoMm kabuHete. [Ipuembl obpareHust ¢ 1a60paTOpHBIM 000PYIOBAHUEM U
HarpeBaTeIbHBIMU PUOOpaMH.
[Tpaktuueckas padora Ne2 [Ipu3HaKy XUMHUYECKUX PEAKIIHIA.
[IpakTuueckass padora Ne3 IlpuroroBiieHHE pacTBOpa caxapa M pacueT ero
MAaCCOBOU JI0JI B pacTBOPE.
JloManHui SKCIEPUMEHT:
1.HabmoneHus: 3a M3MCHEHHUSIMH, IMPOUCXOJSIIMMU C TOPAIICH CBEYOM, U HUX
OIIMCaHUE.
2. AHaIIU3 MOYBBI U BOJIBI.
IpakTkym 2.CBoiicTBa PACTBOPOB 3JIEKTPOJINTOB
[TpakTuyeckas pabora Ne4 CBoiicTBa KUCIOT, OKCUAOB, OCHOBaHUM, COJICH.
[Ipaktuueckas pabora No5 Pemiennie skcriepuMEHTAIbHBIX 3aa4.

9 kiacc
IIpakTukym 1. CBolicTBa MeTAJUIOB M COCAUHEHM I
[Ipaktuueckass pabora Nel Pemenwe dSKCHIepUMEHTANBHBIX — 3a7ad  Ha
pacIlo3HaBaHKE U MOJyYEHUE COCAUHEHNNA METAJIOB
IIpakTukym 2. CBoiicTBa coeIMHEHN HEMETAJLJIOB
[Ipaktuueckass pabota Ne2 Pemienune 5>KCEpUMEHTANBHBIX 3aJlad MO TEME
«IToarpynna azora u yriepoaa.
[Ipaktnueckass pabGora Ne3 PemieHne 53KCIEpUMEHTANbHBIX 3aJad IO TEME
«IToarpynna xuciopoia».
[TpakTiueckas padota Ne4 Ilonyuenue, coOupanue U pacrio3HaBaHUE ra30B.



IIpumepHbIe 00bEKTHI IKCKYPCHIA.

My3en MUHEpaIOrHYeCcKre, KPaeBeAUECKUE, XY 105KECTBEHHBIE, MEMOPHUAJIbHBIE
MY3€H BBIAAIOUINXCS YYCHBIX-XUMHUKOB. XUMUYECKUE JabopaTopuu
00pa3oBaTeNbHBIX YUPEKACHUN CPETHErO U BBICHIET0 NpOo(hecCuOHATBLHOTO
oOpazoBanus (yueOHbIE M HAYYHBIE), HAYUYHO-UCCIIEI0BATEILCKUX OpTraHU3aIINM.
BonoouncTHbIE COOpYKEHUSA. DKCKYPCHH B IPUPOLY.

IIpuMepHbIe HAIPABJIEHUS IPOCKTHOM AEeSITEJIbHOCTH 00y4al0IIUXCH.

1. PaGoTa ¢ uCTOYHUKAMU XUMUYECKON MHPOPMAIIMK — HUCTOPUYECKUE 0030pPHI
CTAHOBJICHHUS Y Pa3BUTHS U3YUYEHHBIX MOHITUH, TEOPHI1, 3aKOHOB; )KU3Hb U
JEATETbHOCTD BBIAAIOIINXCS YUEHBIX-XUMHUKOB.

2.AHamuTHYeCKHe 0030pbl HHPOPMAIIHMH 110 PEIICHUIO OTIPEACIICHHBIX HAYIHBIX,
TEXHOJOTUYECKUX, MPAKTUYECKUX MPOOIIEM.

3. OBnajieHue OCHOBAaMU XUMUYECKOTO aHAIH3a.

4. OBiaJiecHre OCHOBAMHU HEOPTAHUYECKOTO CUHTE3A.

TemaTnueckoe MIIAHKPOBAHME

8 kiace
Ne Ha3Banue Tembl KoauuecTBo
yacoB
1. | BBenenue 5
2. | ATOMBI XUMHYECKHX DJIEMEHTOB 11
3. | IIpocTeic BemecTna. 7
4. | CoequHEeHUS XUMHUYECKUX DJIEMEHTOB. 12
5. | Usmenenwus1, mpoucxoasiue ¢ BEeCTBaMu. 11
6. | [Ipocreiimue onepaiuu ¢ BeleCTBaMHU. 3
7. | PactBopenne. PactBopel. CBoiicTBa  pacTBOPOB 14
AIEKTPOIUTOB.
8. | CBoiicTBa pacTBOPOB AJIEKTPOJIUTOB. 2
9. | Pe3epBHOE Bpems 3
Hroro 68




9 kaacce

Ne Ha3Banue TeMbl KoanuecTrBO
4acoB
1. | Beemenne. OOmas XapakTEepUCTUKA XUMHYECKHX 10
AJIEMEHTOB M XMMHMYECKHUX peakuni. [lepmonmuecknii
3aKOH M TEPUOAMYECKAs] CHUCTEeMa XUMHUYECKUX
anemeHToB J[.M. MeHnaeneeBa
2. | Meramisl 18
3. | CBoilicTBa METAJUIOB U UX COEIMHEHUI 1
4. | Hemerauisl 25
5. | CBoiicTBa coeTUHEHUS HEMETAJIJIOB 3
6. | OGoO0mIeHre 3HaHUI TI0O XUMHHU 332 KypC OCHOBHOM 11
mKoJIbl. IIoAroToBKa K UTOrOBOM aTTEeCTAIlNH.
HToro 68
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