AHHOTanus K padoyeil nporpamMme Mo XuMum
nas 8-10 kimaccos (11 Bua, 11 Bapuanr)

PabGouast mporpamma mo XWMHH IS cla0ociblmamux oOydatomuxcs 8-10
kiaaccoB (I Bua, |l BapuanT) pa3paboTaHa Ha OCHOBE paboucii mporpamMmbl Kypca
xumun H. H. T'apa k yueO6nukam I'. E. Pymurtuca, ®. I'. ®enpamana «Xumus. 8
KJ1accey, «Xumus. 9 kiacey - M.: [Ipocsemnenue, 2016.

JlaHHasi mporpaMMa COJEpP>KUT BCE€ TEMbl, BKIIOUEHHBIE B MPUMEPHYIO
IporpaMMy OCHOBHOTO 00mIero oOpa3oBanus mo xumuu. OHa paccumTana Ha 240
yacoB. 68 yacoB (2 yaca B Henmeno) B 8 kiacce, 68 yacoB (2 yaca B Heaenio) B 9
Kiacce, 68 gacos (2 yaca B Hegenro) B 10 kiacce.

Kypc «Xumus» wmmeeT KOMIUIEKCHBIA XapakTep, BKIIOYAaeT OCHOBBI OOIIEH,
HEOPraHMYECKOM M OpPraHru4ecKOor XWMHUU. [J1aBHOM wuAeel SABJISAETCS CO3/IaHUE
0a30BOT0 KOMIUIEKCA OIOPHBIX 3HAHMK 1O XWUMHH, BBIPpAKEHHBIX B (opme,
COOTBETCTBYIOIIECH BO3PACTy M IICUXOJOTHUYECKUX OCOOCHHOCTEH yJaIuxcs ¢ morepei
ciyxa.

[IpenonaBanue Marepuana Kypca XMMHHM BEJETCS C YU4E€TOM KOPPEKIIMOHHOM
HaMpaBJICHHOCTH  MPEMNoJiaBaHus  JIaHHOTO  IpeAMeTa B o0pa3oBaTeIbHOM
YVUPEKJICHUHN IS CIa0OCHBIIIANIAX YYaAIIUXCS C AJIEMEHTaMH aJanTallid JaHHOTO
MaTepuaja ¢ UCHOJIb30BaHUEM CIICIIMAIbHBIX METOJIOB U ITPUEMOB.

MN3ydyeHne XMMUU HANIPaBJICHO HA JOCTHKEHUE CICIYIONIUX HeJIei:

. OCBOCHHUE 3HAHUW O XHWMHYECKOW COCTABIISIIONIEA ECTECTBEHHO -
HAay4YHOUW KapTHUHBI MUPA, BAXKHEUIIINX XUMUUECKUX MTOHSATHUSIX, 3aKOHAX U TEOPUSIX;

. OBJIaJICHUE YMEHUSIMU MPUMEHSATH MOJYYEHHbIE 3HAHUS JJ1s1 OObSICHEHUS
Pa3HOOOpPa3HbIX XMUMHYECKUX SIBICHUM W CBOMCTB BEIIECTB, OLIEHKH POJU XUMHU B
Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUM U MOJYYEHUH HOBBIX MAaTEPHUAJIOB;

. pa3BUTHE  TMO3HABATEJIbHBIX  HWHTEPECOB M HUHTEIUICKTYaJbHBIX
CITIOCOOHOCTEH B IPOIECCE CaMOCTOSITEILHOIO TPUOOPETEHUS XUMHUYCCKUX 3HAHHH C
WCIIOJIb30BAaHUEM  PA3JIMYHBIX  HCTOYHHUKOB  HWHGOpPMAlMM, B TOM  YHCIIEC
KOMITBIOTEPHBIX;

. BOCIUTaHUE YOCKAEHHOCTH B TMO3UTUBHOM POJU XUMHUU B KU3HU
COBPEMEHHOI'0 OOIIECTBA, HEOOXOIMMOCTH XMMHUUYECKH TPAMOTHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO U OKPY>KaOIIEeH cpeie;

. NPUMEHEHUE TOJYyYEHHbIX 3HAHWMM W YMEHHH Juisi 0e30I1acHOTO
WCIIOJIb30BAHUSI BEIIECTB U MaTEpPHAIOB B OBITY, CEIbCKOM XO3SHUCTBE W Ha
MPOM3BOJICTBE, PEIICHUS TMPAKTUUYECKUX 3aJad B  IIOBCEJHEBHOM  >KHU3HH,
MPEIYNPEKICHUST ABICHUM, HAHOCAIIUX BPEJ 30POBBIO YEJIOBEKA M OKPYKaOIIEH
cpene.

O0mas xapakTepucTuKa y4e0HOro nmpeaMera
B comepxaHuum JAaHHOrO Kypca IIPEJCTaBICHbl  OCHOBOIOJIArarolue



TEOPETUYECKHE CBEJCHUS MO0 XUMHUH, BKIIOYAIOIINE H3YyYEHUE COCTaBa U CTPOCHHUS
BEIIIECTB, 3aBUCUMOCTH WX CBOKMCTB OT CTPOCHWS, UCCIICOBAaHHE 3aKOHOMEPHOCTEH
XAMHYECKUX MPEBPALCHUH U MyTeH yIpaBlIeHUS MU B IEJSAX MOyUYEHHUsS BEIIECTB,
MaTepUasoB, SHEPTUH.

Copepxanne ydeOHOrO TpeaMeTa BKIIOYAET CBEACHHUA O HEOPTraHUYECKHX
BEIIECTBAX, HMX CTPOCHMM M CBOMCTBaX, a TaKXKe XHUMHUYECKHUX Ipoleccax,
OpOTEKAlIUX B  OKpyXaromiemM wmupe. Haubosee  ClOXHBIE — DJIEMEHTHI
(byHIaMEHTAIBHOTO S7jpa COAepk aHMs OOIIero 00pa30BaHUs MO XUMHH, TaKHe, KaK
OCHOBBI OPTaHWYECKOW W TIPOMBIIUICHHOW XWMHHW, TEPEHECEHBI B MPOTPaAMMY
cpeaHeit (moyiHoi) 00111e00pa30BaTeIbHOM MIKOJIBI.

TeopeTnueckyt0o OCHOBY M3y4€HUSI HEOPraHUYECKOM XHUMHUU COCTaBISIOT
aTOMHO-MOJIEKYJIIDHOE ydeHue, nepuomumdeckuii 3axkoH Jl. M. Menneneesa c¢
KPaTKUMH CBEIACHHSIMH O CTPOGHHH AaTOMOB, BHJAX XHUMHUYECKOH CBS3H,
3aKOHOMEPHOCTSIX MIPOTEKAHUSI XUMUYECKUX PEaKIIUH.

B wu3yuenuum Kypca 3HauuTeNbHas pOJIb OTBOAUTCS XUMHUYECKOMY
HKCIEPUMEHTY: IIPOBEICHUIO MPAKTUUECKUX U JIaOOPATOPHBIX PadOT M ONMMCAHUIO UX
pe3yJIbTaTOB; COOJIIOJICHUI0O HOPM W MpPaBUI MOBEACHUS B XUMHUYECKUX
1abopaTopusx.

B kauecTBe IIECHHOCTHBIX OPHUEHTUPOB XUMHUYECKOTO 00pa30BaHUs BBHICTYIAIOT
OOBEKTHI, WM3y4aeMble B Kypc€ XHMHHU, K KOTOPBIM Yy ydamuxcs (opMupyercs
IIEHHOCTHOE oOTHomeHue. [Ipu 3TOM Bemyllyl0 poJib WIPalOT IO3HABATEIbHBIC
[IEHHOCTH, TaK KaK JaHHBIA Y4eOHBIN MpeaMeT BXOAUT B TPYIIYy MPEIMETOB
M03HABATEJILHOTO 1MKJIA, TJIaBHAS LEJIb KOTOPBIX 3aKJIF0UAETCsl B U3yUYEHUU IPUPO/IBL.
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1. osicHUTebHAS 3aIUCKA

Pabouas mporpamma o xumuu s ooydarommxcs 8-10 xmaccos (Il Bug, Il
BapuaHT) pa3paboTaHa Ha ocHOBe paboueil mporpammbl kypca xumun H. H. 'apa k
yueonukam I'. E. Pymurtuca, ®@. I'. denpamana «Xumusa. 8 kiaccey, «Xumus. 9
kiace» - M.: [Ipocsemenne, 2016.

JlaHHasi mporpaMMa COJEpP>KUT BCE€ TEMbl, BKIIOUEHHBIE B MPUMEPHYIO
porpaMMy OCHOBHOTO 00mIero oOpa3oBanus mo xumuu. OHa paccumTtana Ha 240
yacoB. 68 yacoB (2 yaca B Henmeno) B 8 kiacce, 68 yacoB (2 yaca B Heaenio) B 9
Kiacce, 68 yacoB (2 yaca B Hezeno) B 10 kimacce.

Kypc «Xumusi» nMMeeT KOMIUIEKCHBIA XapaKTep, BKIIOYAET OCHOBBI OOIICH,
HEOPraHMYECKOM M OpPraHru4ecKOW XWMHUU. [J1aBHOM wuAeel SABJISAETCS CO3/IaHUE
0a30BOTO KOMIUIEKCA OINOPHBIX 3HAHMM MO XWUMHHU, BBIPAKEHHBIX B (opme,
COOTBETCTBYIOIIEH BO3PACTY U MCUXOJOTUYECKUX OCOOCHHOCTEN ydalluxcs ¢ nmorepei
ciyxa.

[IpenonaBanue Marepuana Kypca XMMHHM BEJETCS C YUY€TOM KOPPEKIIMOHHOM
HAIMpaBJICHHOCTU  TMPEMNoJIaBaHMsl  JIaHHOTO  TpeaMeTa B 00pa3oBaTeIbHOM
YUPEKACHUH JJIS CIA0OCIBIIIANINX YUAITUXCS YUalTUXCs C AJIEMEHTaMH aanTaluu
JAHHOT'O0 MaTepuaia C UCIOJIb30BAHUEM CIIEHIMAIIBHBIX METOJOB U ITPUEMOB.

2. O01mas xapaKkTepucTUKA y4e0HOT0 MpeMeTa

B comepxaHmm [maHHOrO Kypca IPEACTABICHBI  OCHOBOIOJIATAIOIINE
TEOPETUYECKHE CBEICHMS MO0 XMMHH, BKIIOYAIONIUME M3YyUYEHHUE COCTaBa M CTPOCHMS
BEILECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOEHUS, MCCIIEJOBAHUE 3aKOHOMEPHOCTEN
XUMHUYECKUX MPEBPALICHUI U IIyTeW YIPABJICHHS UMH B LEJSX NOJYYEHHS BEIECTB,
MaTepHualoB, SHEPTUH.

Copepxanue y4dyeOHOro mIpeaMeTa BKIIOYAET CBEACHHUA O HEOPraHUYEeCKHX
BEILIECTBAX, HMX CTPOEHUM M CBOMCTBaX, a TaKXe XHUMHYECKUX Mpoleccax,
IpoTeKalommMx B  OKpyXKawimem wmupe. Haubonee  cioxHble  3JIEMEHTHI
(GbyHIaMEHTAIBHOTO si/ipa CoAep KaHus O0IIero oopa3oBaHus MO XUMHH, TaKue, KaK
OCHOBBl OPraHMYECKOW M NPOMBIIUIEHHON XUMHUH, IEPEHECEHbl B NPOrpaMMy
cpenHel (moJiHo#) 0011e00pa30BaTEIHLHOM ITKOJIBI.

TeopeTnyeckyto OCHOBY HM3yYEHHs HEOPraHMYECKOM XHMHHM COCTaBIISIIOT
aTOMHO-MOJIEKYJIIpHOE ydeHue, nepuogudeckut 3axkoH [l. M. Menneneesa c¢
KPAaTKUMH CBEJEHUSMH O CTPOCHUMM aTOMOB, BHJAX XHMMHYECKOW CBS3H,
3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEaKIUH.

B wu3ydueHum Kypca 3HAuUMTENbHAs pPOJIb  OTBOOUTCA  XUMHUYECKOMY
HKCIIEPUMEHTY: MPOBEICHUIO MPAKTUUECKUX U JIAOOPATOPHBIX PabOT M OMHMCAHUIO MX
pe3ynbTaToB; COOMIOJECHUIO HOPM U MpaBWI TMOBEACHUS B XUMHYECKHX
1ab0paTopusIX.



B kauecTBe LIECHHOCTHBIX OPHUEHTHPOB XMMUYECKOTO 00pa30BaHUs BBICTYHAOT
OOBEKTHI, M3y4aeMble B Kypce€ XUMHUHU, K KOTOpPHIM Yy ydammxcs (opMHUpyeTcs
LEHHOCTHOE OTHoueHue. I[Ipu 3TOM Benyllyr0 posib UrparOT IMO3HABATENbHBIC
[EHHOCTH, TaK Kak JaHHbIM y4eOHbI MNpeaMeT BXOJUT B TPYMIYy HPEAMETOB
MIO3HABATEJILHOTO LIMKJIA, TJIABHAS LIEJIb KOTOPBIX 3aKJIFOYAETCS B U3yUYEHUH MTPUPOIBI.

OcHOBY NO3HaBaTEIbHBIX EHHOCTEN COCTABIISIIOT HAYYHbIEC 3HAHUS U HAyYHbIE
MeTObl To3HaHusA. [lo3HaBaTeNbHBIE IIEHHOCTHBIC OpUEHTAINH, (OopMHpyeMble B
IIPOLIECCE N3YUYEHUST XUMUU, NPOSBISIOTCS B IPU3HAHUU:

¢ [ICHHOCTHW HAYYHOI'O 3HAHUA, CT'O HpaKTquCKOﬁ SHAYUMOCTHU, JOCTOBCPHOCTH,
® JICHHOCTH XUMHWYCCKHUX MCTOA0OB HCCJICAOBAaHUI >KMBOU M HEXKUBOU IIPpUPOIHLI.

Pa3BuTtne 1o03HaBaTEIbLHBIX IOCHHOCTHBIX OpI/IeHTa]_II/If/'I COICPKAaHNA KypcCa
XHUMMHHU I103BOJIACT C(l)OpMI/IpOBaTbZ

® YBAXUTEJIBHOE OTHOLIECHUE K CO3UIATEIBHOM, TBOPUECKOMN NEATEIBHOCTH;
® TIOHMMaHUE HEOOXOAMMOCTH 340POBOro 00pas3a >KH3HH;

L HOTpe6HOCTL B 663YCJIOBHOM BBIITIOJIHCHHU N IIpaBHJI 0e301acHoro
HCIIOJIB30BaHMs BCIICCTB B HOBCGI[HGBHOﬁ KHN3HH,

® CO3HaTEILHBIN BHIOOp Oyayliel npodhecCHOHAIBHOM IeSITEILHOCTH.

Kypc  xumum  obmamaer  BO3MOXHOCTSMU i (opmupoBaHus
KOMMYHUKAMUBHBIX YeHHOCMell, OCHOBY KOTOPBIX COCTaBIISIFOT MpPOLECC OOIICHUS U
rpamMoTHass  pedb. KOMMYHUKATHBHBIE  IICHHOCTHBIE  OpHEHTAIlMUd  Kypca
CIIOCOOCTBYIOT:

¢ JIpaBHUJIBbHOMY HUCII0JIb30BaAaHHIO XUMHYECKOM TCPMHUHOJOI'MU U CUMBOJINKH,

® DPA3BUTHIO HOTpe6HOCTI/I BCCTH OHUAJIOI, BBICIIYIIHMBATh MHCHHUC OIIIIOHCHTA,
Y4aCTBOBATh B JTUCKYCCHU,

® Pa3BUTHIO YMEHUS OTKPBITO BBIPAXaTh U ApIyMEHTUPOBAHHO OTCTAaUBATh CBOIO
TOYKY 3pEHHS.

N3yuenne xumun B §8-10 Kiaccax MOCTPOEHO C yY4E€TOM pPa3BUTHS OCHOBHBIX
XUMHUYECKUX MOHSTHI, IPEEMCTBEHHO OT Kypca K KypCy M OT TEMBI K TEME.

Tak kak marepuan O4eHb CIOXEH, TO CoJepk aHue Y4eOHHKOB & kiacca U 9
KJIacca U3y4aeTcsi TpU yU4eOHBIX TO/1a.

B 8 «xmacce wu3ywaercs yacth pasznena «OCHOBHBIE TOHSITUS XHUMUWY,
BKJIFOYAIOLIUI B ce0sl 3HAHUS MO NMPEAMETY XMMHH, YUCTHIM BEIIECTBAM U CMECAM,
aToMaMm, MOJIEKYJaM M HWOHaM, BaJIEHTHOCTHM XUMHUYECKHUX 3JIEMEHTOB, aTOMHO-
MOJIEKYJIIPHOMY YYEHHIO, XUMHH KHUCJIOPOJa U BOAOPOIA.

B 9 kiacce 3akaHuMBaeTCsl U3ydeHue paszaena « OCHOBHbBIE MOHATHS XUMUW» U
nzyqatrorcsa  pasgensl  «lleppoavueckuil  3aKOH M NIEPUOJMYECKAs]  CHCTEMA
xumudeckux oanemeHroB . WM. MenneneeBa. Crpoenue aroma», «CrpoeHue



BemecTBay, «MHoroobpasue XMMHUYECKHX peakuuid» W 4YacTh MaTepuania
«MHoroo6pasue BEIeCTB.

B 10 xnacce 3akaHumBaeTcs uM3ydeHue paszaena «MHorooOpasue BEIIECTB» U
uzyydaetcs pazzaen «KpaTkuit 0030p BaXKHEUIIIUX OPraHUYECKUX BEIIECTBY.

3. MecTo yueOHOT0 nMpeaMeTa B YUeOHOM IJIaHe
Pacnipenenenne yueOHbIX 4acoB O Kilaccam

8 Kiacc 9 kiacc 10 kiacc
2 2 2

4, Conep:xkanue 00y4yeHust
8 ku1acc (68 4)

Pa3znes 1. OcHOBHBIC NOHATHS XUMUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX
npejacrasJjiennii) (64 1)

[Ipenmer xumuu. XuMHUS KaK 4YacThb €CTECTBO3HaHWs. BemectBa u ux
cBOMCTBAa. MeTonpl MO3HAaHUS B XUMUHU: HAOIIOJEHUE, SKcrepuMeHT. [Ipuémsl
0e3omnacHoi paboThl ¢ 000pyAOBaHUEM U BerlecTBaMu. CTpoeHUE TIJIaMEHH.

Yucteie BemectBa M cMmecH. CHocoObl OYMCTKM BELIECTB: OTCTaUBaHUE,
¢unbTpoBaHue, BblnapuBaHue. PU3NYECKUE U XUMHUYECKUE SIBICHUS. XUMHUYECKUE
peakunu. [Ipr3Haky XMMHYECKMX PEaKLMl M YCJIOBHS BO3HMKHOBEHUS M TEUECHMSI
XAMHUYECKUX PEaKIU.

ATOMBI, MOJICKYJIBI U MOHBI. BellecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
ctpoenus. Kpucrammueckre u amopdHsie BemiectBa. Kpucraminueckue peméTku:
WOHHAs, aTOMHAas M MOJIEKYJIpHas. 3aBHCUMOCTb CBOMCTB BEIIECTB OT THUNA
KpUCTAUTNYECKOUN pemE€TKU. [IpocThie u cinoxHbIe BemecTBa. XUMUYECKHM DJIEMEHT.
Mertamibl 1 HemeTauibl. ATOMHas €IMHALA Macchl. OTHOCUTENIbHASI aTOMHAs Macca.
A3pIK  XuMHU. 3HAKM XMMHYECKUX 3JEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BenlecTBa. Xumuueckue (opmysnbl. OTHOCUTENbHAas MOJIEKYJsIpHas Macca.
KauecTBEeHHBIN U KOJTMYECTBEHHBI COCTAB BEIIECTBA. BBIUMCIEHNS 110 XUMUYECKUM
dbopmynam. MaccoBas 10551 XUMHUYECKOTO 3JIEMEHTA B CJI0’KHOM BELIECTBE.

BaneHTHOCTh XMMHUYECKHX 37€MEHTOB. OrpeneneHue BalEHTHOCTH 3JIEMEHTOB
no (opmysne OMHapHBIX coequHeHni. CocTaBieHre XUMUYECKUX (HopMyT OMHAPHBIX
COCIMHEHNH 10 BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUYEHHE. 3aKOH COXPaHEHHs Macchl BemecTB. JKu3Hb u
nearenbHocTh M. B. JlomonocoBa. Xumuyeckue ypaBHEHMs. THIBI XMMHUYECKHX
peaKiuu.

Kucnopon. Haxoxnenue B npupoje. [lonyuenue kucinopoaa B 1abopatopuu u
MpOMBIIUICHHOCTH. Du3nueckne W XMMHYECKHE CBOMCTBA KHcCiopoaa. l'opeHue.
Oxkcuppl. [lpumenenue kucnopoaa. Kpyroopor kucimopona B mpupone. O30H,
ayoTponus kuciopoga. Bozayx u ero cocraB. 3ammra atMOC(hEpHOro BO3AyXa OT



3arpsI3HEHUN.

Bonopoxn. Haxoxnenue B mpupoge. Ilonydenue Bojgopona B mabopaTopuu U
MPOMBINUICHHOCTH. DU3NuecKkne M XUMUYECKHE CBOMCTBa Boaopoaa. Bomopom —
BOCCTaHOBUTENb. Mepbl Oe3omacHocTH Tpu pabote ¢ BoaoponoM. llpumeHeHue
BOJOPO/A.

Boga. Merozpl onpeeneHusi cocTaBa BOJIbl — aHalu3 U cuHTe3. Pusnueckue
cBoiicTBa Bonmbl. Boma B mpupose u cmocoObl €€ OYMCTKH. Adpars BOIBI.
Xumuueckne cBouicTBa Bojabl. [Ipumenenme Boawsl. Boma — pacTBOpUTEND.
PactBOoprMOCTSh BeliecTB B BoAe. MaccoBast 105151 paCTBOPEHHOTO BELIECTBA.

[TpakTudeckas padora 1. Ilpuémbl OGe3omacHOM pabOThI ¢ 00OPYIOBAHHEM U
BEILECTBAMH.

[Ipaktuueckas padora 2. CTpoeHue IaMeHH.

[Ipaktruueckas padota 3. OuncTKa 3arpsi3HEHHON TOBAPEHHOM COJIH.

[Ipaktuueckas padota 4. [lomydyeHne u cBOMCTBA KUCIOPOA.

[Ipaktrueckas padota 5. IlosydeHre Bo1opoaa U UCCIIEJOBAHUE €TI0 CBOMCTB.

[IpakTnueckass pabGota 6. IlpurotoBneHue pacTBopa ¢ OINpeAeaEHHON
MaccOBOH J0Jei pacTBOPEHHOTO BELECTBA (COJIHN).

Oo6o0maromee nopropenue (4 4)

9 kaacc (68 u)

BBoaHoe nosropenue (1 4)

Paszges 1. OcHOBHBIC NOHATHS XUMHUH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX
npeacrapJennii) (20 v)

KonuuectBenHnble oTHOmEHUss B XxuMuH. KommyectBo BemectBa. Modb.
Monspuas macca. 3akoH ABoragapo. MomsipHbiii 00bEM razoB. OTHOCHUTENbHAS
MJIOTHOCTH Ta30B. OOBEMHBIE OTHOIIECHUS Ta30B IPH XUMUYECKUX PEAKIUAX.

BaxHeilmme Kinacchl HEOPraHWYECKHX coenuHeHu. OKCUIbl: COCTaB,
kinaccudukanys. OCHOBHbIE U KHCJIOTHBIE OKCUIbl. HoMeHKaTypa OKCHIOB.
DuU3NYECKNE U XUMUYECKNE CBOMCTBA, MTOJyYeHNUE U MPUMEHEHNE OKCUJIOB.

I'mapoxcuael. Kimaccudukanus ruapokcunoB. OcHoBanus. Cocras. Il€noun n
HepacTBOpUMbIE OCHOBaHUs. HomeHknatypa. Ou3nueckue U XMMUYECKUE CBOWCTBA
ocHOBaHWHU. Peakuus wHeWTpanmusamuu. lloaydeHue UM NpUMEHEHUE OCHOBAHUM.
AMdoTepHbIE OKCHIBI U TUIPOKCHUIBI.

Kucnotel. CocraB. Kinaccupukauus. Homenknarypa. ®usuueckue u
XAMHUYECKUE CBOMCTBA KUCIIOT. BBITECHUTENBHBIN PSAJI METAJUIOB.

Comu. CocraB. Knaccudukanusa. Homenkmarypa. ®dusmyeckue cBoiicTBa
coneil. PactBopumocTh coneit B Boae. Xumuueckue cBoiicTBa coneid. CrocoObl
nony4yeHus cosier. Ilpumenenue conen.

['enetnyeckass CBsA3b MEXKAY OCHOBHBIMM KJIACCAMH HEOPTaHUYECKUX



COEMHECHUM.

[Ipaktuueckass pabora 1. PemeHue 5sKCHEpUMEHTANbHBIX 3a7ad4 IO TeMe
«BaxHeiine KIacchl HEOPraHMYECKUX BEILIECTBY.

Paznen 2. Ilepuognyecknii 3aKOH U NMEPHOANYECKAS] CHCTEMA XUMMYECKUX
ynemeHToB JI. 1. MenneneeBa. Ctpoenue atoma (10 u)

[lepBoHavya/IbHBIE  TOMBITKA  KJIACCH(PUKAMA  XUMHYECKHUX  DJIEMEHTOB.
[ToHsiTve O rpynmax CXOJHBIX 3JIEMEHTOB. ECTECTBEHHBIE CEMEWCTBA HICTOYHBIX
METAJUIOB U TaJOTr€HOB. biraropoaHele ra3bl.

Ilepnomnueckuii 3axkoH JI. M. MengeneeBa. Ilepuoguueckas cucrema Kak
€CTECTBEHHO-Hay4YHasi KiaccuuKaIus XUMHUUECKUX 3yieMeHToB. TabnuuyHas dopma
MPEACTABICHUS KIAcCCU(PUKAIMKM XUMHUYECKHX d3JIeMEeHTOB. CTpyKTypa TaOIHIIbI
«Ilepuoanueckass cucrema xuMuuyeckux 3ymeMeHToB JI. M. MenneneeBa» (KOpoTkas
dbopma): A- u b-rpynnsi, nepuoapl. uznueckuil CMBICT TOPSIAKOBOTO SJIEMEHTA,
HOMEpA MEePUO0/Ia, HOMEPA TPYIIIIBI (7151 JIEMEHTOB A-TpYIIII).

CrpoeHue atoma: SiApO U DJEKTPOHHAsE oOosouka. SnepHas (TiaHeTapHast)
MoJenb cTpoeHus: atoma. CocTaB aTOMHBIX SiIEp: MPOTOHBI U HEUTPOHBI. M30TOMBL.
3apsig aTOMHOIO  sijpa, MAacCOBO€ YHCIJO, OTHOCUTENIbHAs aTOMHAas Macca.
CoBpeMeHnHas (popMyIUPOBKA MOHATHUS «XUMHUECKHUI DJIEMEHT.

OnexkTpoHHass o000JI0YKAa aToma: TOHATHE 00 DSJIEKTPOHHOM YpPOBHE
(3JICKTPOHHOM CJI0€), €ro EMKOCTH. 3allOJIHCHUE 3JICKTPOHHBIX CJIOEB y aTOMOB
AJIEMEHTOB  MEpBOro-tpeThero  nepuojioB.  CoBpemMeHHass  (OpPMYJIUPOBKA
MEPUOIMYECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akona. Hayunsie noctwxkenus a. . Meneneena:
WCIIPABIICHUE OTHOCHUTEJBHBIX AaTOMHBIX MAacC, NPEACKAa3aHHWE CYIIECTBOBAHUS
HEOTKPBITBIX AJIEMEHTOB, NIEPECTAHOBKM XMUMHUYECKHX 3JIEMEHTOB B MEPUOJIMYECKOMN
cucteme. JKuznp u aesrensHocts [. M. Menneneena.

Paznen 3. Crpoenue Bemecrna (8 4)

DNIEKTPOOTPUIIATEIBHOCTh ~ XUMHUYECKUX  2JIeMEHTOB. (OCHOBHBIE  BHJIbI
XUMHUUYECKON CBSI3U: KOBAJEHTHAs HEMOJIApHAsi, KOBaJEHTHAsl TMOJIApHAsl, WOHHAs.
BajleHTHOCTh 3JEMEHTOB B CBETE€ JJIEKTPOHHON Teopuu. CTENEeHb OKHUCICHUSI.
[IpaBuiia onpeieneHust CTENEHN OKUCICHUS 3JIEMEHTOB.

Paznen 4. Muoroo6pasue xumuueckux peaxuuii (20 u)

Knaccudukanus XUMHUYECKUX pEaKlUii: PeaklUud COCIUHEHUS, Pa3I0KEHUS,
3amenieHus, ooMeHa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTEb,
BOCCTaHOBUTEb, MPOLIECCH OKUCIIEHUS U BOCCTaHOBJICHUA. COCTAaBICHUE YPABHEHUN
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKLIUNA C TOMOIIBID METOJa 3JIEKTPOHHOIO
OanaHca.

TemnoBeie  3¢p(deKTbl  XUMHUYECKHMX  peakuumid. OK30TepMHUYECKHE U
SHAOTEPMUYECKHE peakiuu. TepMoxuMmuueckue ypaBHeHus. Pacu€rsl 1o



TEPMOXUMHUYECKUM YPAaBHEHUSM.

CkopoCcTh XMMMUYECKMX peakuuil. PakToppl, BIUAIOIIME HA CKOPOCTh
XUMHUYECKUX peakiuil. [leppoHadanbHbIe TPEACTABICHMS O KaTalU3e.

Oobpatumslie peakiuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

XHUMHUYECKUE PEAKIMH B BOJHBIX PACTBOPAX. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Nonbl. KaTHOHBI M aHUOHBL. DJIEKTPOIUTHYECKAs JUCCOLMALINS KUCIOT, OCHOBAHHMA
u cosied. CinaOble W CHIIbHBIE 3JEKTpONUThL. CTeneHb Aucconuanuu. Peaxkuuu
WOHHOTO OOMeHa. YCJIOBHS TEUCHHS pEaknuid HOHHOTO OOMEHa [0 KOHIIA.
XHAMHMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCIUHEHUN B CBETE
OpEICTaBICHUA 00  BJIEKTPOJUTHUECKOHM  JTUCCOLMALMM M OKHUCIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUSAX.

[Ipaktuueckass pabota 2. WM3ydeHWe BIMAHUS YCIOBUU MPOBEACHUS
XUMHAYECKON peaklny Ha €€ CKOPOCTb.

[Ipaktuueckass pabora 3. PemieHue 5SKCHEPUMEHTANBHBIX 337ad IO TeMe
«CBOWCTBA KUCJIOT, OCHOBAHHUM U COJIEW KaK JJIEKTPOJIUTOBY

Pa3nen 5. Muorooopasue Bemects (7 4)

Hemeramnsl. ["anorenst. [lonoxkeHne B NEPUOAUYECKON CUCTEME XUMUYECKUX
JIIEMEHTOB, CTpOoeHHE uX aroMoB. HaxoxneHune B mnpupozae. Pusznyeckue Hu
XUMHUYECKHE CBOWCTBA TaloreHoB. CpaBHUTENbHAs XapaKTEPUCTHKA TajOreHOB.
[lony4yeHre U IpUMEHEHHE TaJOTEHOB. XJOp. PU3NYECKHE U XMMHUUYECKUE CBOWCTBA
xynopa. [Ipumenenne xmopa. Xmoposomopon. dusnueckue cpoiicTBa. [lomyueHue.
ConsHass xucinora U e€ conu. KauecTBeHHass peakuuss Ha  XJOPHUI-HOHBI.
Pacnio3znaBanue XJg0pua0B, OpOMHIOB U HOAHIOB.

[Ipaktuueckass pabora 4. IlomydeHue CONSTHOM KHCIOTHI W H3yuyeHHE €€
CBOMCTB.

Oo6o0maromee noBropeHue (2 4)

10 xnacc (68 u)

BBoaHoe noBTopenne (2 4)

Paznen 1. Muoroo6pasue Bemrectn (49 )

Kucnopon w cepa. IlonoxeHne B NEPUOIMYECKONW CHUCTEME DIEMEHTOB,
ctpoeHue wux aromoB. Cepa. Asnorponus cepbl. PU3NUECKHE W XUMHUYECKHE
cBoiictBa. Haxoxnenne B mnpupoae. Ilpumenenue cepel. CepoBOIOPOI.
CepoBonmopoaHasi kuciora u e€ conu. KayecTBeHHas peakiusi Ha CyJIb(UI-MOHBI.
Oxcun cepwi(1V). dusnyeckre n xumuueckue coiicta. [Ipumenenne. CepHucras
KUCIOTHL U €€ comu. KauectBeHHass peakiusi Ha cynbpur-uoHbsl. Oxcnp cepbi(VI).
Cepnast kuciaora. XUMHUYECKHE CBOMCTBa pa30aBICHHOW M KOHLEHTPUPOBAHHOMN
cepHoil kucnotel. KauecTBeHHast peakius Ha Cyiab(paT-HOHbl. XUMHUUECKUE PEaKIIUH,
JIeXkKalye B OCHOBE NOJIYYEHHUsI CEPHOM KHMCIJIOTHI B IPOMBILIIIEHHOCTH. [[puMenenune



CEpPHOU KUCIIOTHI.

Azot u pocdop. [TonoxxeHune B mepruoIMYECKON CUCTEME PJIEMEHTOB, CTPOCHUE
UX aToOMOB. A30T, (PU3UYECKHUE U XUMUYECKUE CBOMCTBA, MOJyUYeHHE U MPUMEHEHHE.
Kpyrosopor aszora B mpupone. Ammuak. duznueckue M XUMHYECKUE CBOWCTBA
aMMuaka, nojgydyeHue MU mnpumeHeHwe. Conu amMMOHMs. A30THas KUCIOTa U €€
cBoicTBa. OKHUCIUTENbHBIE CBOMCTBA a30THOM KHUCHOTHL. [loslydeHue a30THOM
KHCIIOTBI B j1abopatopuu. XUMHYECKHUE PEAKIUH, JICKAIINE B OCHOBE IMOTYyYEHUS
a30THOM KHUCJIOTHI B TPOMBINUICHHOCTU. [IpuMenenue a3oTHo kuciotel. Conu
a30THOM KUCJIOTHI U UX TPUMEHEHUE. A30THBIE YAOOpEHHUS.

®ochop. Amnorpornus dochopa. dDuznueckue M XUMHUUYECKHE CBOMCTBA
dochopa. Oxcun dochopa(V). dochopuas kucimora u e€ comu. DochopHbie
ya0OpeHus.

Yraepon u kpemuuii. [lonoxxkeHue B NMEPpUOAUYECKON CHCTEME XMMHUYECKUX
AIIEMEHTOB, CTPOEHHE MX aTOMOB. YTIepod. AiuoTponus yriepoaa. Pu3ndeckue u
XUMUYECKHME CBOMCTBa yriaepoja. ApncopOuus. YrapHslid ras3, CBOHCTBA H
bu3noIornyecKoe JeHCTBUE Ha OpraHu3M. Y TJICKUCIBINA ra3. YToJabHask KUCJIOoTa U €€
conu. KauectBeHHas peakuusi Ha kKapOoHaT-UOHBI. KpyroBopoT yriepojia B mpupoe.
Opranunyeckne COeIUHEHUS yTiiepoaa.

Kpemunii. Oxcun kpemuusa(IV). KpemuueBas kucinora u e€ conu. Cmexio.
Llemenm.

Meramnel. [lonokeHne MeETaIOB B NEPUOAUYECKOM CUCTEME XUMHUYECKUX
AJIEMEHTOB, CTPOCHUE HMX aTOMOB. Metamnnyeckas CBs3b. PU3NUECKHE CBOWMCTBA
METaJUIOB. PsJ aKTUBHOCTH METAJIOB (JIIEKTPOXUMHUYECKUN Pl HANPSHKCHUMA
MeTa/uIoB). XHMMHYECKHe CBOHCTBa MeTauioB. OOIHMe CrmocoObl MOJydYCHHS
MeTaiioB. CIiaBbl METAJIOB.

[Ilenmounbie MeTambl. [lonokeHWE WMIETOYHBIX METAJUIOB B MEPUOIUYECKOU
CUCTeMeE, CTpOeHHE uX aToMOB. Haxoxxnenue B npupoje. Gu3ndeckue 1 XMMUYECKHUE
CBOMCTBA WIEJIOYHBIX MeTaUIoB. [IpuMeHeHue IIEeTOYHBIX METAUIOB M HX
COEJIMHEHUMH.

[lenouHO3eMenbHbIE METAILIbI. [100KEeHHE MIETOUYHO3EMENBHBIX METAILIOB B
MEPUOJIMYECKON CHUCTEME, CTpOEHHE atoMoB. HaxoxaeHue B npupone. Maruuii u
KaJIBIIUNA, X BaKHEHIHe coequHeHus. JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHCHHUS.

Amomunuii. [lonoxeHue alrOMUHMS B MEPUOJIMYECKON CHUCTEME 3JIEMEHTOB,
cTpoenue ero aroma. Haxoxaenue B nmpupoae. Pu3nueckue 1 XuMUIECKUE CBOMCTBA
ATIOMUHUS. AM(POTEPHOCTHh OKCUA U THAPOKCHUIA AITFOMUHHUSL.

Keneso. [TonoxeHune xene3a B IEPUOINYECKON CUCTEME IIIEMEHTOB, CTPOEHUE
ero aroma. Haxoxnenue B npupoge. Ousznueckne 1 XMMUYECKUE CBOMCTBA XKeEJe3a.
Baxnelime coeauHEHUs >Keje3a: OKCHIbI, Tuapokcuabl u conu xkeneza(ll) u
xenes3a(lll). KauectBenHble peakuuy Ha HOHEI Fe?* u Fe3*,
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[Ipaktuueckas pabora 1. PemieHue 5sKCHEpUMEHTANbHBIX 3a7a4 IO TeMe
«Kwucnopon u cepar.

[Ipaktuueckas padora 2. [lonyueHue aMmMuaKa u U3y4eHHe €ero CBOMCTB.

[Ipaktrnueckas padora 3. [lonyuenue okcuna yriepoaa (IV) m usydenue ero
CBOMCTB.

[IpakTiueckas pabota 4. Pacno3HaBanue kapOOHATOB.

[IpakTueckass pabora 5. PemieHue 53KCHEPUMEHTANBHBIX 337ad IO TeMeE
«Merayuby.

Paznen 2. Kparkuii 0030p BaskHelIMX OpraHuvdeckux Bemects (15 4)

IIpeamer opranuueckod xumuu. Heopranumdeckue W OpraHMYECKHUE
COEJIMHEHHUA. YTIepoJ — OCHOBa *MU3HU Ha 3emuie. OCOOEHHOCTH CTPOEHHUS aTOMOB
YIJIEPO/Ia B OPTraHUYECKUX COECTUHECHUMN.

VYraesogoponasl. IlpenenbHbie (HACHILIEHHBIE) YIIIEBOAOPOABL. MeTaH, 3TaH,
IPOIaH — MPOCTEUIINEe MPEACTABUTENH NPEAEIbHBIX YTIeBOAOPOA0B. CTPYKTYpHbIE
(dopMyJbl  YriIeBOAOpPOIOB. ['OMONOTMYECKUIl psii MPEAENIbHBIX YIJIEBOJOPOIOB.
['omonorun. ®Pusznueckue W XUMHUYECKHE CBOMCTBA MNPEICIbHBIX YIJIEBOJOPOIOB.
Peaknum ropeHns u 3amemieHus. HaxokneHue B IpUPOAE  IIPEAEIIBHBIX
yraeBoaopoaos. [IpuMmenenue Merana.

HenpenenbHble  (HEHACHIIIEHHBIE)  YIJIEBOAOPOAbI.  ODTUJICHOBBIM  psf
HETPEIEIbHBIX YIIIEBOAOPOAOB. OTWieH. (PHU3NUecKue M XWMHYECKHE CBOWCTBA
sTuiieHa. Peakums mpucoenuHeHus. KadecTBeHHbIE peaklUM Ha 3TUJICH. Peakuus
nonuMmepusanuu. [lonuatunen. [IpuMmenenne sTuneHa.

ALIETUJICHOBBIN psii HENMpeAeNbHBIX YIIIeBOAOPOAOB. AuetuieH. CBolcTBa
anertwieHa. [I[puMeHeHne aneruieHa.

[TpousBoanbie yriaeBomoponoB. Kparkuii 0030p OpraHU4YeCKUX COSAMHEHUI:
OJIHOATOMHBIC COUPT: (METAHOJI, 3TAHOJ), MHOTOATOMHBIE CIUPTHI (ITUICHTIIUKOIb,
TJIMLEPHUH), KApOOHOBBIE KUCIOTHI (MypaBbUHAsI, YKCYCHAs), CIOXKHBIE 3QUPBI, )KUPBI,
yriieBo bl (TJIFOKO3a, caxapos3a, Kpaxmai, LeJIi103a), aMUHOKUCIOThI, Oeiaku. Posb
OEJIKOB B OpraHu3Me.

[lonsiTHE O BBICOKOMOJEKYJIAPHBIX BemecTBax. CTpykTypa HOJUMEPOB:
MOHOMEp, NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb nonumepusauuu. llommsTunes,
MOJIATIPONWIIECH, TOJIMBUHUIXJIOPUL.

O6o06marnoiee noBropenue (2 4)

5. TemaTn4eckoe NJIAHUPOBAHHUE
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Tabnnia TeMaTnyecKkoro pacnpeeyeHus: KOJIM4ecTBa 4acoB:

Ne | Paznenbl, TeMBI KomnmuaecTBo yacos
/1 ABtopc | PabGouas mporpamma mo
Kast KJ1accaM
mporpa | 8 ki 9kn |10 kn
MMa

1 BBoaHoe moBTopeHue - - 1 2

2 OCHOBHBIE OHATHS XUMUU (YPOBEHB - 64 20
aTOMHO-MOJICKYJISIPHBIX
MpECTaBICHUI )

3 [leproauyeckuii 3aK0H U - 10
MEePUOINYECKasi CUCTEMa XUMUYECKHUX
anemenToB [l. 1. Menaeneena.
Ctpoenue atoma

4 CtpoeHue BemecTBa - 8

3) MHoroo0Opasue XUMUYECKUX peaKIui - 20

6 MHoroo6pa3ue BeIecTB - 7 49

7 Kpatkwuit 0630p BaxkHEHIIIMX - 15
OpraHUYECKUX BEIICCTB
Oo6o01maroree NOBTOPEHUE - 4 2 2
Htoro - 68 68 68

6. MaTrepuajbHO-TEXHHYECKOE 00ecreyeHue
1. Xumus. 8 kimacc: yue0. s odmeobpaszosar. opranmsanuii/ I'.E Pynsuruc, ®.I'

®enpaman.- 4-e uzg. - M.: IIpocsemenue, 2016.

2.

Xumus. 9 knacc: yue0. s odmeodpaszosar. opranm3anuii/ I'.E Pynsutuc, ®.I°

®denpaman.- 2-¢ uzf. - M.: [Ipocsemienue, 2016.

3.

DJIEKTPOHHBIC MMOCOOUS 110 TIPEAMETY:

Xumus (8-11knacc) Bupryanbnas madoparopust (3JI€KTPOHHOE U3aHKE)

Xumus. Mysnbtumenuitnoe yue6Hoe mocodue. § kiacc.

Xumus. Mysnbtumenuitnoe yue6Hoe mocodue. 9 kiacc.

4. NHuTtepHeT pecypcsl:

http://www.mon.gov.ru MunicTepcTBO 00pa30BaHUs U HAYKU

http://www.fipi.ru [Topran ®UIIN — deaepanbHblii HWHCTUTYT IE€IarOTHYECKUX
M3MEPEHUMN

http://festival.1september.ru/ - ypoku u npe3eHTamnmu;
http://infourok.org/ — pa3paboTku ypokoB, Ipe3cHTAIIHH.
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http://infourok.ru/site/go?href=http%3A%2F%2Fwww%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.fipi.ru%2F
http://infourok.ru/site/go?href=http%3A%2F%2Ffestival.1september.ru%2F
http://infourok.ru/site/go?href=http%3A%2F%2Finfourok.org

http://www.alhimik.ru/ - AnxuMuk caiiT pyccKOsSI3pIYHOTO Xummdeckoro MHTepHeTa,
OpPHEHTHPOBAHHBIN HAa YUUTEISI U YICHUKA, TPENoJaBaTelis U CTYACHTA.
5. JlabopatopHas TOCya U XUMHICCKHAE PEAKTHBEI.

7. IlnmaHnupyeMble pe3yabTaThl H3y4YeHUs1 Y4eOHOI0 peaMera
B pe3ynbpTaTe u3yuyeHuss XMMUU YYEHUK JOJDKEH 3HATH / TOHUMATB:
--XUMUYECKYI0 CUMBOSIUKY. 3HAKU XUMHUECKUX IJIEMEHTOB, (POPMYJIbI XUMHUUECKHX
BEILECTB U YPAaBHEHUS XUMUYECKUX PEAKIIHIL;

-6aXICHeNWUe XUMUYECKUEe NOHAMUA. XUMHUYECKUU DIJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIE AaTOMHAsi W MOJEKYJsApHas MacCbl, HOH, XUMHYECKas CB3b,
BELIECTBO, KJACCU(PHUKAILUS BEUIECTB, MOJb, MOJISIpHAs Macca, MOJISIPHBIM 00beM,
XUMUYECKasd peaklus, KiacCU(pUKALUS pPEeakUuuid, 3JIEKTPOJIUT M HEIIECKTPOIHUT,
AIEKTPOJIMTHUECKAS] TUCCOLUMALNS, OKHUCIUTENbL W BOCCTAHOBUTENb, OKHUCIEHUE H
BOCCTAHOBJICHUE;

-OCHO6HbIE 3AKOHbl XUMUU . COXPAHECHUS MACCHI BEILIECTB, IOCTOSHCTBA COCTAaBa,
[IEPUOANYECKHN 3aKOH,;

YMETh:

- Ha3bleamb: XUMHNYCCKUC DJICMCHTBI, COCAMHCHNS N3YYCHHBIX KJIACCOB;

- 00vaAcHaAmb: PU3NUECKUN CMBICT ATOMHOTO (TTOPSIAKOBOT0) HOMEpPa XUMUUYECKOTO
AIIEMEHTA,

HOMEpPOB TIpynmbl ¥ TNEPUOAa, K KOTOPHIM DJJIEMEHT TMPUHAJICKUT B
MEPUOIUYECKOU

cucreMe .M. MenneneeBa; 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB JJIEMEHTOB B
npeaenax

MaJIbIX TIEPHOJIOB U TJIABHBIX MOATPYIII; CYITHOCTh PEAKIIMii HOHHOTO 0OMEHa;
- Xapaxkmepu306ambs: XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
BEILECTB;
- onpedenamsp: COCTAB BEIECTB MO UX (opmysiaM, MPUHAMJIECKHOCTh BEIIECTB K
ONPENICICHHOMY KJIACCY COEIWHEHHWH, TUIbl XUMHYECKUX PEaKINil, BAaJJIEHTHOCTh U
CTEICHb OKHUCIJICHHS JJEMEHTAa B COCIMHEHUSAX, THUI XUMUYECKOM CBSI3U B
COEIMHEHUSX, BOBMOKHOCTh MPOTEKAHUS PEAKIIM HIOHHOTO OOMEHA;
- cocmagname: (GOPMYJIBI HEOPTAaHUYECKUX COCAMHEHUN W3YyYCHHBIX KIIACCOB,
CXEMbl CTPOCHHUSA aTOMOB TepBbIX 20 3JIEMEHTOB mepuoandeckor cucremsl J.H.
MeHeneeBa; ypaBHEHUSI XUMUYECKUX PEAKIIUI;

- oOpawambca ¢ XUMHUYECKOH MOCYI0M U 1a00PATOPHBIM 000pYyI0BaHUEM;

- pacno3naéams ONLIMHLIM HymeM: KHUCIOPOJ, BOAOPOX; PacTBOPBI KUCIOT H
LIEJI0YEH, XJIOPUI- HOHBI.
- @bLIYUCAMB: MACCOBYIO JI0JII0 XUMHUUYECKOT0 AJIEMEHTa 10 (HOpMyJie COETUHEHNUS;
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MacCOBYIO JOJIIO BEIIECTBA B PAaCTBOPE; KOJIMUYECTBO BELIECTBA, 00BEM WM Maccy IO
KOJINYECTBY BEUIECTBA, 00BEMY MJIM MACCE PEareéHTOB WM MPOIYyKTOB PEaKIINu;
UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKOH JEATEIbHOCTH U
MIOBCETHEBHOM JKU3HU JIJIS:

- 0e3omnacHOro oOpanieHus ¢ BENeCTBaMU U MaTEpUaAIaMH;

- 3KOJIOTMUYECKU I'PaMOTHOI'O TIOBEJCHHUS B OKPY’KaIOLIEeH Cpe/ie;

- OIICHKH BJIHUSHUSA XMMHUECKOTO 3arps3HEHHS OKPY>KaIOIEeH Cpe/ibl Ha OpraHu3M
YeJI0BeKa;

- KPUTHUYECKOH OLEHKU MH(OPMAINH O BEIIECTBAX, UCIIOIb3yEMbIX B OBITY;

- TPUTOTOBJICHHE PACTBOPOB 3a/JaHHON KOHILIEHTPAIIHH.
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