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I[TOACHUTEJIBHAA 3AIINCKA

Pabouasi rporpamMMa 1o XUMUHU /11 00YUaroIMXCsl C 3a/[eP’KKOM TICUXHUYeCKOT0
pasButus (ganee - 3[IP) Ha ypoBHe OCHOBHOro o0Ijero obpa3oBaHMsS COCTaB/IieHa Ha
ocHOoBe ®esiepa/bHOTO TOCYJAPCTBEHHOTO 00pa30oBaTe/NbHOTO CTaHJapTa OCHOBHOTO
obrjero obpasoBanus ([Ipuka3 MuHucTepcTBa TipocBeliieHusi Poccutickoit ®eziepaiiviu
ot 31.05.2021 r. Ne 287, 3apermctpupoBaH MHWHHUCTEDPCTBOM KOCTHULMU PoccurcKoun
®epneparuu 05.07.2021 r., per. Homep - 64101) (ganee - ®I'OC O0OO0), PenepanbHOMU
aZlanTUPOBaHHON o0Opa3oBaTe/bHOM MpPOrpaMMbl OCHOBHOT'O 0011iero oOpa3oBaHUs IS
00yuaroluxcsi C orpaHAYeHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI (YTBep)K/eHa TNPUKa3oM
MuHmcTepcTBa mpocBeljeHusi Poccuiickoit @enepariyu ot 24 Hosi0opst 2022 1. Ne 1025),
aZlanTUPOBAHHON OCHOBHOM 00111e00pa3oBaTe/IbHOM TPOrpaMMbl OCHOBHOTO 0011[ero
obpa3oBaHMs 00yUJarOIUXCS C 3a/[eP>KKOM rcuxudeckoro pa3sutuss MAOY COIII Ne 171,
[TpumepHoii paboueii mporpaMMbl OCHOBHOTO 0011iero 06pa3oBaHusi « XUMHUs» (0l00peHa
pemenrieM (egepanbHOr0 y4yeOHO - MeTOAMYECKOro OO0BeAVHEeHHs 110 o0IemMy
obpa3oBaHMIO (TMPOTOKOJ OT 15 ceHTsIOpst 2022 1. Ne 6/22).

OO01asn xapakTepucTUKa yue0HOro npejMmera « XUMHUs»

YueOHbIi1 IpeMeT « XUMUSI» BXO/IUT B TIpeJIMeTHYI0 00/1aCTh
«EcTecTBeHHOHayuHble TIpe]MeThl». B cHCTeMe ecTeCTBEHHOHAYYHOTO OOpa3oBaHMUS
XUMUS KaK yueOHbIN TIpeZiMeT 3aHMMaeT BaKHOE MeCTO B TIO3HaHUM 3aKOHOB TPHUPO/IBI,
dbopMHUpOBaHUM HayuyHOW KAapTWHBI MHpa, CO3[aHUM OCHOBbI XUMHUECKUX 3HAHUH,
HEOOXOAUMBIX ZIJIi TIOBCEJHEBHOW >XM3HH, HABLIKOB 3ZI0POBOTO0 M 0e30macHOTO st
yejiloBeKa W OKPYXKAoIel ero cpeabl oOpa3a J>XKM3HHM, a TakKXe B BOCIUTAHUH
9KOJIOTUUECKOU KY/IbTYPHI.

YCIenHoCcTh M3yueHWss XMMHUM CBSi3aHa C OBJIQZIEHHEM XWMHUYECKHM SI3bIKOM,
cobmomenrieM TipaBUs  6Oe3omacHOW paboThl  TIPH  BBLITIOJTHEHWM  XMUMHUECKOTO
9KCITIEPUMEHTA, 0CO3HAHWEM MHOTOUMC/IEHHBIX CBSI3€M XUMHU C [PYTUMH TIpeMeTaMu
IIKOJIbHOTO Kypca.

[TporpamMma BK/TFOUaeT B Ce0si OCHOBbI HEOPTAaHUYECKOW U OPraHUYeCKOW XUMHUH.
['71aBHOM Wjieeli MPOrpaMMbI SIB/ISIETCS CO3/laHKe 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHUH
10 XWMHH, BBIDAKEHHBIX B (JOPME, COOTBETCTBYIOIEH BO3pPAcTy OOYYarOIIUXCA U MX
0co0ObIM 00pa30BaTe/IbHBIM MOTPeOHOCTSIM.

B cozep>kaHUM /IaHHOTO Kypca IMpe/iCTaB/IeHbl OCHOBOIIO/IAralolife XUMUUeCKHe
TeopeTUYeCcKre 3HaHWS, BK/IOUAlOIMe U3yueHWe COCTaBa M CTPOEHMs BeIIeCTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOEHHS, TIPOTHO3UPOBAHWE CBOKMCTB BEIIECTB,
UCC/IeloBaHUe 3aKOHOMEPHOCTeH XUMHUECKUX TIPeBPAIl[eHUH W TIyTel yIpaB/IeHUus] UMH
B 1[eJISIX TTOJTyU€HUs BEI[eCTB ¥ MaTepPHaJIoB.

TeopeTUUeCKyl0 OCHOBY M3yueHWs HEOPraHMUeCKOM XUMHHM COCTaBJISET
aTOMHOMOJIEKY/IsipHOe yueHue, [leproguueckuti 3akoH .M. MeHzeneeBa ¢ KpaTKUMH



CBeJIECHUSIMA O CTPOEHMU aToMa, BUJAX XUMUUECKOM CBSI3W, 3aKOHOMEPHOCTSX
TPOTEKAHUSI XUMUYECKUX peaKI[vHu.

B n3yueHuM Kypca 3HauuTe/bHasi pO/ib OTBOAUTCS XMMUUYECKOMY 3KCIIePUMEHTY:
TIPOBeJIeHUI0 TpaKTUYeCKuX U jabopaTopHbIX paboT, OMUCAHUIO pe3yJ/bTaToB
yUeHUUeCKOT0 JKCIepUMeHTa, COOJIFO/leHHI0 HOPM U TpaBwWl 0e30racHoi paboThl B
XUMHUECKOM J1abopaTopuH.

Peanu3aiiyisi JaHHOW MPOTpamMMbl B Mpoiiecce 00yueHus MO3BOIUT 00yJaroiuMCs
c 3ITP ycBouTh K/ItOUeBble XUMUUYECKHe KOMITEeTeHLIUU U TOHSATh POJIb 1 3HaUeHHWe XUMUU
cpefid APYTUX HayK O TIPUPOJE.

N3yueHne xumuu criocobctByerT (HOpMUPOBaHUIO Yy OOyuaroIUxcsi HayuyHOTO
MHUDOBO33DeHHs, OCBOEHUI0 OOlleHayYHbIX MeToJoB (HabsroZieHre, u3MepeHue,
5KCIEPUMEHT, MO/IeJIMPOBAaHUE), OCBOEHHIO MPAKTUYECKOrO TMPUMEHEHHs Hay4YHbIX
3HaHWM, OCHOBAHHOT'0 Ha MEeXXIIPeJMEeTHBIX CBA35X C npeaMeTamu «OKpy>Karolui MUD»,
«®usnka», «buonorus», «['eorpadus», «MaTematvka» ¥ (OpPMHpPyeT KOMITETEHIIUH,
HeoOxouMble ZJisl IPOJoJ/DKeHUst 00pa3oBaHus B 00/1aCT eCTeCTBeHHbIX HayK.

N3yueHre XuMuUM CHocobcTByeT pa3BuUThO y  obyuatomuxcsa ¢ 3I1P
MIPOCTPAHCTBEHHOTO  BOOOpakeHUsi,  (YHKLMOHAJLHOM  TPAaMOTHOCTH,  YMeHUs
BOCIIDUHMMAaThb W KPUTWYECKHW aHaJuM3UpOBaTh HH(OpMalWIo, TMpeACTaBIeHHYIO B
pa3nuuHbix (hopmax. 3HAUMMOCTh TIpeiMeTa [Jisi Pa3BUTHUS )KU3HEHHOW KOMIeTeHL[UU
obyuarormuxcss ¢ 3[IP 3akmoyaeTcsi B YCBOEHHHM OCHOBBI XWMHUECKHX 3HAHHMH,
HeoOXOJUMBIX [jisi TIOBCEJHEBHOW >KU3HW; HABLIKOB 3/I0POBOTO U 0e30macHOro /st
ye/iOBeKa U OKDY)KaroIllei ero cpezbl oOpa3za >Ku3HH; (POPMUPOBAHHN SKOJIOTUUECKOU
KYJIbTYDBI.

[Iporpamma oTpaxkaeT cofep)kaHue oOyueHUsi TIpeaMeTy «XHUMHUs» C YUeTOM
0co0ObIX 0Opa3oBaTe/bHBIX MMOTpeOHOCTel oOyuaroruxcsi ¢ 3[1P. OBnajeHre yueOHBIM
npeMeTOM «XUMHUs» TIPe/ICTaB/IsIeT OMpe/ie/IeHHYI0 TPYAHOCTb /ISl 00Y4aroluxcs C
3ITP. OTo CBsi3aHO C OCOOEHHOCTSIMUA MBIC/TUTETbHOU JIeATeTbHOCTH, TIePUOANUeCKUMU
KosiebaHUsIMM BHUMaHUS, MajbiIM 00beMOM TaMsTH, HeJJOCTaTOUHOCThIO 0011lero 3araca
3HaHWM, TIOHWKEHHbIM TI03HaBaTe/JbHbIM WHTEPECOM W HU3KHM YPOBHEM peueBOro
Pa3BUTHSI.

[ns mipeofjo/ieHUs TPYAHOCTeW B HW3ydyeHWH yueOHOro TmpeaMeTa «XUMUSI»
HeoOXoAMMa ajanTanys o0bemMa M XapakTepa yueOHOro MarepHuasa K I03HaBaTe/IbHbIM
BO3MOXXHOCTSIM ZIaHHOW KaTeropuu 0OydJaromuxcs, yueT UX 0COOeHHOCTel pa3BUTHUS:
WCIO/Ib30BaHWe  a/JfOPUTMOB, BHYTPUNPEIMETHBIX U  MEXIpPeJMeTHbIX CBsi3el,
TOCTEeTNEeHHOe YCI0KHeHMe M3yuaeMoro MaTepuana.

[lpy w3yyeHMM XUMHH HeOOXOAMMO OCYIIECTB/SAThL B3aUMOZEMCTBUE Ha
TIOJINCEHCOPHOW OCHOBE.

TeopeTruecknii MaTtepuan peKOMEHJyeTCsl U3ydaTb B TpoLiecce MpaKTUUeCKOu
JiesiTeTlbHOCTU. BO3MOXXHO BbIJje/IeHre OT/le/IbHbIX YPOKOB Ha pelleHre 3a/iau B CBSI3U CO
C/IOYKHOCTBIO aHa/Mu3a Tekcta obyuwatonumucsa ¢ 3I1P. OpraHuueckoe eJWHCTBO
TIPAaKTUYeCKOW W MBIC/IUTE/IbHON JesiTeIbHOCTH O00yJaroluxcsi Ha YypOKaxX XUMHH
CTIOCOOCTBYET TIPOUYHOMY M OCO3HAHHOMY YCBOEHMIO 0a3MCHBIX XMMHUUECKUX 3HAaHWM U
ymeHuil. Ocoboe BHMMaHUe TIPDU WM3YYeHUU XUMHUU YAeJsSeTCs U3yUeHHI0 «CKBO3HBIX»
TOHATUN ¥ (POPMUPOBAHKIO HaBblKa CTPYKTYPUPOBaHUS MaTepuyasa.

5



Ilesn 1 3ajaun M3yyeHUs1 yueOHOro npeamera « XUMUSI»

Llenu 1 3ajaun aKTyaau3MPOBaHbI C Y4ETOM HOBBIX MPUOPUTETOB B CHUCTEMEe OCHOBHOI'O
obmiero o6pa3oBaHusi, HarpaBJeHHOCTH OOyueHWs] Ha pa3BUTHE W CAMOPAa3BUTHE
JIMYHOCTH, (pOopMHUpOBaHUe e€ uHTe/eKTa M o0Ieil KyabTypbl. OOyuyeHue yMeHUIO
YUUTBCS Y PO/I0JKaTh CBOE 00pa3oBaHUe CaMOCTOSITe/TbHO B HACTOsII[ee BpeMsi sIBJISIeTCs
O/THOM M3 BayKHEUITNX (QYHKI[HM yueOHBIX MTPeMETOB, B TOM UHMC/Ie U « XUMHUN».

IOns obyuaromumxcsa ¢ 3I1P, Tak ke, KaKk W [jI1 HOPMAaTHMBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB, OCBAaUBAIOIIINX OCHOBHYIO 00pa3oBaTe/lbHYI0 TIPOrpaMMy, IOMUHHPYOLjee
3HaueHUe NPUoOpeTaroT Takue yeau, Kak:

» QopmMHpoBaHMEe  WHTE/VIEKTya/lbHO  Pa3BUTOM  JIMUHOCTH, TOTOBOM K
COTPYAHWYECTBY, CaMOCTOSITeJIbHOMY  TIPUHSTHUIO  pellleHuil,  CrocoOHOM
a/Iari TUPOBATLCSI K OBICTPO MEHSFOIIMMCS YC/IOBUSIM >KU3HU;

= HamnpaB/eHHOCTb OOyueHUsi Ha CHUCTeMaThyeckoe TIPUOOIIeHre yualluxcs K
CaMOCTOSITE/IbHOM TI03HABaTe/bHOM [1eSITeIbHOCTH, HAayYHbIM M TPaKTUUYeCKUM
MeTOZiaM TIO3HaHUs, (HOPMUPYIOIIMM MOTHBALIAIO W Pa3BUTHE CIIOCOOHOCTeN K
XUMHH;

= obecrieueHue yCI0BUM, CIIOCOOCTBYIOIIUX NMPUOOpeTeHNI0 00yUaroIMMUCS OTbITa
pa3HooOpa3Hol JiesiTe/IbHOCTH, TI03HAHUS M CaMOTIO3HaHMsl, K/IFOUeBbIX HaBBHIKOB
(K/TrOUeBbIX KOMITETEHIIWI), UMEIOIINX YHHUBepCa/JbHOe 3HaueHue [/Is1 pa3/uyHbIX
BU/IOB [IesiTeTbHOCTH;

» (opmupoBaHUe yMeHH 0OBSICHATE U OLIEHWBATh SIBJIEHUS] OKPY>Karolllero Myupa Ha
OCHOBAHUM 3HAHWU U OTIBITA, MOTYUYeHHBIX ITPU U3yUeHUH XUMUHY;

» (QopmupoBaHHe y O0OyYaroIMXCs TYMaHUCTHUUECKUX OTHOIIEHWM, TOHUMAaHUS
L[eHHOCTU XUMUUEeCKUX 3HaHUM /17151 BBIPAOOTKYU KOJOTUUYECKU 1iesiecoo0pa3Horo
noBeJieHUsT B ObITY U TPY/JOBOW [1esATeJIbHOCTH B Le/sSIX COXPAHEHHUs CBOETo
3/T0POBBSI U OKPY’Karolllel NpUPOJHOM Cpeibl;

= pa3BUTHE MOTHBAlUM K OOyueHHMIO, CMOCOOHOCTeH K CaMOKOHTDOJII0 WU
CAMOBOCITMTAaHUID) HAa OCHOBe YCBOeHHUs 0OIjeuesioBeUeCKUX IeHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MpOQu/Is U HapaBieHHOCTH JalbHENIIero
obyueHwUsl.

Kypc HarpaBreH Ha pellleHWe C/IeJyROIIMX 3a0auy, 00ecreunBaroluX peau3aljiio
JIMYHOCTHO-OPUEHTUPOBAHHOTO U [1eATe/TbHOCTHOTO TIOAXOZOB K OOYYeHUID XUMUU
obyuaroruxcst ¢ 3[TP Ha ypoBHe OCHOBHOTO 00I1[ero o0pa3oBaHus:

» (opmMHupoOBaHMe TIepBOHAYA/IbHBIX CHCTEeMaTU3WPOBAHHBLIX IIpe/ICTaB/IeHUN O
BellleCTBaX, WX TIpeBpallleHUssX W TPaKTUYeCKOM TPHUMeHeHWH; OBJaJjeHue
TIOHSTUMHBIM arrapaToM U CUMBOJINYECKUM SI3bIKOM XUMUH;

= 0CO3HaHWe OOBEKTUBHOW 3HAUMMOCTH OCHOB XMMHUYeCKOW HayKd KakK 00siacTu
COBPEMEHHOI'0 eCTeCTBO3HaHHsl, XMMUUeCKUX TpeBpalljeH!iI HeOpraHWyeckux u
OpraHUYeCKHX BellleCTB KaK OCHOBbI MHOTHUX SIBJIEHU )KUBOW Y HE)KUBOU MPUPO/IbI;
yriy0JieHe TIpeJiCTaB/IeHU 0 MaTepruaJbHOM eZIMHCTBe MUPa;

= OBJIZIeHWe OCHOBAMU XMMUUYECKOW I'PaMOTHOCTH: CIIOCOOHOCTBIO aHA/TM3UPOBaTh



1 00BbEKTHBHO OLIeHWBATh )KM3HEHHbBIE CUTYAI[|H, CBS3aHHbBIE C XMMHel, HaBbIKaMH
6e3ormacHoro o0OpaiiieHus C Bell[eCTBaMU, UCTI0/Ib3yeMbIMH B TIOBCeTHEBHOM >KU3HU;
yYMEHHEM aHaM3UPOBaTh U IJIAHUPOBATh YKOJIOTHUYECKU Oe30MacHoe MoBe/ieHre B
1[eJIIX COXPAHEHUS 3ZI0POBbSI U OKPY KaroIllel Cpeibl;

» (hopMUpOBaHWe yMeHWI YCTaHAB/IMBaTh CBSI3U MEXKAY peasbHO HaOJI0/jaeMbIMU
XUMUYECKUMU SIBJIEHUSIMM W TIPOI[eCCaMH, TPOUCXOJAIIMMUA B MHUKPOMHUDE,
0OBSICHATB TPUUHUHBI MHOTO00pa3usl BEI|eCTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa
Y CTPOEHUS, a TAK)Ke 3aBUCUMOCTh IPUMEHEHHST BEIIeCTB OT UX CBOKCTE;

» TIpUOOpeTeHre OMbITa MCTIOIL30BaHUS PA3/UUHBIX METO/IOB W3yUeHHs BelleCTB,
HabJ/TI0/IeHUs 3a WX TIPeBpaIlleHUsIMU TIPU TIPOBeJIeHUH HEeCTIOXKHBIX XUMUUeCKAX
5KCTIEPUMEHTOB C UCTIO/Ib30BaHKeM JlabopaTopHOTro 000py/j0BaHKs U MPUOOPOB;

» (opmHpoBaHWe MpeZCTaB/IeHUH O 3HAUEHWH XUMHUYECKOM HayKd W PpelleHuH
COBPEMEHHBIX 3KOJIOTMUeCKUX I1pobsieM, B TOM UHC/Ie B TIpelOTBpall[eHUH
TeXHOTE€HHBIX U 9KOJIOTHUECKUX KaTacTpod.

Oco0eHHOCTH 0TOOpa U a/JaNiTAliMH Y4e0HOr0 MaTepurasia o XUMHHU

OOyuenne yueOHOMY TipeaMeTy «XUMHs» HEoOXOJUMO CTPOUTh Ha CO3/IaHUU
OTTUMAabHBIX YCJIOBUHM /IJIs1 yCBOEHHS TTPOrpaMMHOT0 MaTeprasa obyuaroufumucs c 3I1P.
Bo/ibilioe BHUMaHUe [JO/DKHO ObITh y/iesieHo 0TOopy yuebHOro MaTepuasia B COOTBETCTBUN
C TIPUHIUIIOM JIOCTYITHOCTH TIPU COXpaHeHUH o011ero 6a3o0Boro ypoBHs. OH [JOJDKEH I10
coJiep)KaHul0 U 00beMy ObITh afganTUpOBaHHBIM [iisi oOyuarouquxcs ¢ 3[1P B
COOTBETCTBHMHM C UX 0COOBIMM 0Opa3oBaTelbHbIMU TTOTpebHOCTSIMU. CriefiyeT 00/1erYuTh
oB/ajleHne MartepuasioM obydarorumucs ¢ 3[IP  mocpeacTBoM ero  JieTanbHOTO
00BsICHEHUS C CHCTeMaTHUUeCKUM TTIOBTOPOM, MHOTOKpPaTHOM TPEHUPOBKOM B TIPUMEHeHUH!
3HAHUM C WCI0J/Ib30BaHWEM TPHUEMOB aJrOPUTMHU3ALMH W BU3ya/lbHBIX OTIOp, 00yueHust
CTPYKTYPHPOBaHHIO MaTepuara.

Bosbilioe 3HaueHue [ijisi TIOJHOLIEHHOTO YCBOEHUsT yueOHOTO MaTepuana UMeeT
oriopa Ha Me)KTIpeMeTHbIe CBS3W BOMPOCOB, M3y4YaeMbIX B JIaHHOM KypcCe, C TaKUMHU
yueOHBIMU TIpeiMeTaMu Kak «['eorpadus», «®Pusuka», «buosorus». Ilo3Bossis
paccMaTpuBaTh OAWH W TOT >Ke Yy4eOHBbIM MaTepuaq C pa3HbIX TOUYEK 3peHws,
MEe>XXIIpeIMeTHbIe CBSI3M CIIOCOOCTBYIOT ero JydilleMy OCMBIC/IEHHIO, Oojiee TTPOYHOMY
3aKpeTIeHUI0 TTOTyYeHHbIX 3HAHUM U TIPAKTUUECKUX YMEHUH.

[Tpu MOArOTOBKE K YpPOKaM y4YWTesb [JOJDKEH MpeAyCMOTpeTh (hopMHpPOBaHUE Y
oOyyJaroImxcss yMeHUM aHa/M3UpOBaTh, CPAaBHHUBATh, 0000I1[aTh W3yuaeMblii MaTepHall,
TJIAaHUPOBATh TPEeACTOSIYI0 paboTy, OCYIIeCTB/IATb CaMOKOHTpOJib. Heobxoaumo
MOCTOSTHHO ~CJIeIUTh 3@ TIPAaBWIBHOCTBIO DPeueBOTO OQOpMJ/IeHHsT BbICKa3bIBAHUM
obyuatoriuxcs ¢ 311P.

B cBs13M C 0COOEHHOCTSMM TIOBEZEHUSH [lesATeTbHOCTH obyuaroruxcs ¢ 3I1P
(pacTOpPMO’K€HHOCTh, HEOPraHW30BaHHOCTb) HEOOXOAWM CTPOXKAMIIMKM  KOHTPOJb
coOofieHyst TpaBU/I TeXHUKKA 0€30TIaCHOCTH TIpU TPOBe/leHrH 1abopaTopHBIX paboT B
XUMHUUECKOM KaOuHeTe.



Buabl AesTeibHOCTH o0yuaromuxcsa ¢ 3I1P, 00ycioB/1eHHbIE 0CO0BIMHU
o0pa3oBaTe/IbHBIMH MOTPEOHOCTAMH U 00ecreurBalole 0CMbIC/IEHHOE 0CBOEHHE
Co/Iep)KaHUM 00pPa30BaHMs MO NMPeAMeTY « XHUMHA»

Copep)kaHre BHJIOB [lesATeTbHOCTH oOyuaromumxcs ¢ 3[IP Ha ypokax XuMuu
orpefiesisieTcsi UX 0cCoObIMM 00Opa3oBaTeNbHBIMU MOTPeOHOCTAMU. [IOMUMO IIMPOKO
ucrionb3dyembix B OOIT OOO o0mux Aas BCex O0yYarol[uXcsl BUJIOB [1eATeTbHOCTH
creflyeT YCWIUTb BUAbl [JesITebHOCTH, Crielyd@uuHble [ JaHHOW KaTeropuu
oOyuaromuxcs, AJisi obecrieyeHrsi 0CMBICJIEHHOTO OCBOEHUSI COZlep>KaHusi 00pa30BaHUs T10
rpefiMeTy: yCWIeHWe T[peJMeTHO-NIPaKTUUeCKOW [JesTelbHOCTU C aKTUBU3aLueu
CEeHCOPHBIX CHUCTEM; YepelOBaHHWe BU/IOB JesTeJbHOCTH, 3aJeUCTBYIOIUX pa3/dyHbIe
CEeHCOPHbIE CUCTEMBI; OCBOEHME MaTepuasia C OMOPOW Ha aJirOpUTM; «IIOIIaroBOCThb» B
V3yYeHUM MaTrepuasa; WCI0Jb30BaHWe [OMOJHUTETbHOU BH3YyaJbHOM OMOpHI (MJIaHBbI,
o0pa3libl, cXeMbl, 111a0J/I0HBI, OMOpHBIe TabuiIkl). s pa3Butus y obyuaromuxcst ¢ 3I1P
yMEHUS1 JiefaTb  BbIBOJbI, (POPMHUPOBAHUSATPAMOTHOIO PEYEBOr0  BbICKA3bIBAHUS
Heo0X0MMO UCTIO/b30BaTh OMOPHBIE C/I0Ba U Kiuilie. Ocoboe BHUMaHUe ceflyeT yelUThb
o0yueHHI0 CTPYKTYpPUPOBAHUIO MaTepHuaja: COCTaB/ieHHWe PHUCYHOUYHBIX U BepOa/bHBIX
cxeM, CocCTaBjieHHWe Tabaui], cocTaBieHWe Kaaccupukauud ¢ 0003HaueHHBIMU
OCHOBAHUSIMU [1J1s1 K/IaCCU(PUKALIMY 1 HaTlOJIHEHYe WX TIPUMepaMU U Jp.

Inst obyuaromuxcst ¢ 3T1P cylijecTBeHHbIMU SIBJISTFOTCST TIPHEMbBI Pa0OTHI C
JIeKCUUYeCKUM MaTepHasioM 1o mipeameTy. [IpoBoauTcs crierjasibHast paboTa 1o
BBe/IEHUIO B aKTUBHbBIN CJIOBapb 00yUaroIIMXCsi COOTBETCTBYIOIIel TepMUHOIOTUH.
3yuaemble TEPMUHBI BBOJSTCS Ha MOIMCEHCOPHOM OCHOBe, 00si3aTe/ibHa BU3yasbHast
To/IIep>KKa, alrOPUTMbI paboThI C orpesiesieHreM, OTIOPHbIE CXeMbI /IJIs1 aKTyaIn3aLyn
TePMHUHOJIOTUU.



COAEPXAHUE YYEBHOI'O ITPEJIMETA «XNMHASA»

8 K/ITACC

ITepBoHaua/ILHbIE XUMHUYECKHE TOHATHS

ITpegmet xumuu. Posib xumuu 8 XcusHu uenoeeka'. Tena u BerectBa. PU3HUeCKUe
CBOMCTBA BellleCTB. ArperaTHoOe COCTOsIHWe BelllecTB. Xumusi 8 cucmeme Hayk. UucTbie
BerlectBa u cMecu. CriocoOwl pa3zenenusi cmecet. [IpaBusia 6e3omacHoro obpaireHus C
BeIlleCTBaMH M JTabopaTOpPHBIM 000pyjoBaHWeM. [ToHsMue 0 Memooax NO3HAHUs 8 XUMUU.

ATOMBI U MOJIEKYJIbl. XUMHUUeCKHe 37eMeHTbl. 3HaKU (CUMBOJIbI) XUMHUUECKUX
nemMeHTOB. OTHOCUTeNbHAass aroMHas Macca. IIpocTele M CJIOJKHBIE Bell[eCTBa.
ATOMHOMOJIEKYJIIPHOE yUYeHue.

Xumudeckass gopmysia. BajseHTHOCTb aTOMOB XUMUUECKHX 3/IeMEHTOB. 3aKOH
nocmositHcmaa cocmasa geujecms. OTHOCHTe IbHAs! MOJIEKYJISIpHast Mmacca. MaccoBas oist
XMMHUECKOTO 3/IeMeHTa B COeIMHEHUHN.

dusryeckre W XUMHUUYeCKUe sABjeHUsa. Xumuueckasd peakuuda. [IpusHaku
XUMUAUECKUX peakUWd. YPpaBHEHUsS XMMHUUECKHUX peakLUi. 3aKOH COXPaHEeHUs] MacCChl
BelljecTB. Knaccudukaiiys XuMruuecKrx peakliyii (CoeJuHeHUs1, pa3/io>KeHUsl, 3aMellleHus],
obMeHa).

XWMUYECKUN SKCIEePUMEHT: 3HAKOMCTBO C XMMUUECKOM TOCY/IOW, C TpaBW/IaMU
paboThl B jaboparopuu W TMpHEMaMH oOpallieHust ¢ JlabopaTOpHBIM 000pY/I0BaHHEM;
H3ydyeHWe W ONHMCaHWe (GU3NUECKHX CBOHCTB 00pa3lloB HEOPraHWYeCKUX BeIIeCTB;
HaOmoeHne Gusnueckux (TiaB/ieHUe BOCKa, TasHUe Jb/la, paCTUPaHKe caxapa B CTYIIKe,
KUMeHWe U KOHZeHCalusl BO/Ibl) U XUMUYeCKUX (rOpeHre CBeuH, MpoKaivuBaHue MeIHOU
ITPOBOJIOKY, B3aMMO/IeliICTBUe MeJjla C KWUCJIOTOW) sIBJieHWM, HaOMofieHre W OrrcaHue
MPU3HAKOB TPOTeKaHUsl XMMUUECKUX peaklui (pa3/io)keHWe caxapa, B3auMOJeHCTBHe
CepHO KHUC/IOTHI C XJIOPU0M Oapus, pa3noxkeHue rufpokcuaa meau (11) mpu HarpeBaHuw,
B3aMMO/IEICTBHE >Kejie3a C pacTBopoM cosi meau (I1));u3yueHue crioco00B paszeneHust
cMeceli (C TOMOIIbIO MarHuTta, (QUIbTPOBaHWE, BbIapHMBaHUe, AUCTUILIALUSA,
xpomaTtorpadusi), MpoBe/ieHe OUYMCTKH TTOBAapeHHON comu; HabJiro/leHrHe U OIicaHue
pe3y/bTaTOB MPOBEJEeHUsl OIbITa, WUIOCTPUPYIOLEr0 3aKOH COXPAaHEeHUsI MaccChl;
co3JjaHre Mo/jiesied MOJIeKyJ1 (I1apOCTepP>KHEBbIX ).

Ba)xHeliiue npeAcTaBUTe/IM HEOPraHNYeCKUX BellecTB

Bo3ayx - cmeck ra3os. CoctaB Bo3ayxa. Kuciopos, - 3/ieMeHT 1 IpOCTOoe BelleCcTBO.
HaxoxgeHue kKuciopoja B Mpupoje, (uanueckre M XMMHUUYECKUe CBOMCTBA. Peakuuu
TOpeHUsI TIPOCTHIX U CJIOXKHBIX BelriecTB. Crioco0bI MoJTydeHus: KUCI0po/ia B labopaTopuu
u npomblwneHHocmu. IlpuMmeHeHnue kucnopoga. IloHsitve 06 okcugax. Kpyrosopor
Kucopoga B mpupoge. O30H — a/110mponHas Moouukayust KUucaopood.

Tennoeoti 3¢pcpekm xumuueckotll peakyuu, mepmoxumuyeckue ypasHeHusl, 3K30- 1
SHAOTEPMUUECKHE peakUuu. Tonaueo: y20/i1b U MemaH. 3azpsi3HeHue 8030yxd, YCU/AeHUe
NAapHUKo8020 3¢gexkma, paspyuieHue 030H08020 C/O0Sl.

Bogopog - s/ieMeHT M MpocCTOe BelleCcTBO. HaxoxzeHue BOJOpoOzAa B IIPUPOJE,

1 SAECI: " fajsiee KypCuBOM 0003HaueHbI TeMbI, U3yuyeHre KOTOPbIX MTPOBOJUTCA B O3HAKOMUTE/IbHOM Il/IaHE. HE,ELEIFOI‘
CaMOCTOATE/IbHO OripeiessgeT obnem H3ydaeMoro MarepuaJa.
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dbu3nueckre ¥ XMMUYeCKHe CBOMCTBA (Ha MprMepe B3aMMOJEHMCTBUSI C HEMeTasljlaMy U
OKCH/IaM{ MeTaJlJIOB), IpUMeHeHue, cnocobbl nosyueHusi. IloHATHe 0 KUC/IOTax U COJISIX.

KonnuectBo BemjectBa. Mosib. MonsipHass Macca. 3akoH ABorazipo. MomsipHbIN
00BEM ra3oB. PacueTsl 1o xumudeckoi ¢opMyisie. PacueTbl MacCOBOM [10JIM XUMHUUYECKOTO
3/IeMeHTa B COeIMHeHWH, KOJIMUeCTBa BellleCTBa, MOJISIPHOM MacChl, MOJISIPHOTO 00beMa
ra3oB. PacyéThbl 110 XUMUUECKUM YPaBHEHUSIM.

du3suueckue ceolicmea 8o0bl. Bona. Ee coctaB, cTpoeHue U mMoJieKy/bl. Boda kak
pacmeopumesb. PacTBopbl. [IoHsimue O HACbIUWEHHbIX U HEeHACbIWEHHbIX pacmeopdax.
INoHsamue pacmeopumocmu geujecms 8 6ode. PacueT MacCOBOM 10/TU BellleCTBa B paCTBOpe
(mpoujeHTHasi KOHLleHTpauus). MaccoBasi [onis BeljecTBa B pacTBope. Xumuueckue
ceolicmea 800bl (pas/nodiceHue, peakyuu € HAmMpuem, OKCUOOM Kaabyusi, OKCUOOM cepbl
(IV) peakyuu c memannamu, KUCAOMHBbIMU U OCHOBHbIMU okcudamu). IloHsmue o6
ocHogaHusix. Poab pacmeopog 8 npupode u 8 cu3Hu uenogeka. Kpyzosopom 800bi 6
npupode. 3arpsi3HeHre NPUPOJHBIX BoJ. OXpaHa ¥ OUMCTKA MPUPOJHBIX BO/I.

BakHelime  Kiacchl ~— HeopraHuueckux — coenuHeHud.  Knaccudwukanys
HeopraHuyecKux coefiMHeHn. OKCU/IbI: COCTaB, KnacCU(pUKaLUs (KUCI0THbIe, OCHOBHbIE,
amgomepHble, Heconeobpasyrowjue - Ha npumepe okcuda yenepoda (II) u okcuda azoma
(I1)), Homenknamypa. IlonyyeHue u XUMHUUeCKHe CBOMCTBA OKCHOB (B3aMMO/EMCTBUE C
BOZIOW, KucaoTaMy, ienodyamu). OcHoBanusi. Kiaccudukaiyss oCHOBaHW: LIENOUYM U
HepacTBOpHMMble OCHOBaHUs. HoMeHknaTypa ocHOBaHUW. Pu3nuecKue U XUMUYeCKHe
CBOMCTBAa OCHOBaHWM (B3aMMOJIeCTBHE C OKCUAAMU HEMeTa/lJIOB, KUCI0TaMU, COJISIMU).
INonyueHue ocHosaHull.

Kucnotel: cocTaB, Knaccu(uKalusi, HOMEHK/IaTypa, (pu3nueckve U XUMUYEeCKUe
CBOMCTBA (B3aMMO/eHCTBUE C MeTa/lJlaMy, OCHOBHBIMU OKCU/IaMH, OCHOBAaHUSIMU, COJISIMH,
Ha MpUMepe COJISTHOUM 1 CepHOM KUCTIOT), CNOCOObI NoAyYeHuUsl. Psifi akTHBHOCTH MeTaJslyioB
H. H. bekeroBa. Conu (cpefHue): HOMEHK/IaTypa COJiel, chocobbl noayuyeHus,
B3aMMO/IEICTBUE COJIEN C MeTa/lJlaMH, KAUC/I0TaMH, L[e/loYaMH U COJISIMU, IPUMEHEeHHe.

[Tonsitue 06 amdoTepHbIX THAPOKCHAAX (Ha TIpUMepe IMHKA U AAIOMUHUS):
xumuueckue ceolicmea (83aumodelicmeue ¢ Kucaiomamu U wjeaouamu, pazioxceHue npu
Ha2pesaHuu) u nosayveHue.

'eHeTHueckasi CBSI3b MeXAY KlaccaMd  HeEOpPraHWYeCKuX  COeJMHEeHUM.
['eHeTUueckue psgpl.

XHMUUeCKUM 3KCTepUMeHT: KaueCTBeHHOe Oorpe/ie/ieHre COZiepyKaHusl KUC/I0poJa
B BO3/[yXe; TOJIyueHHe U W3ydeHWe CBOWCTB KUC/I0pO/a; Hab/moieHre B3auMOJeNCTBUS
BeLLIeCTB C KMC/IOPOJOM U YCJIOBHS BO3HUKHOBEHUS U TMpeKpallleHusi ropeHus (rox<apa);
03HAKOMJIeHHe C 00pa3ljaMHM OKCH/IOB M OTHMCaHWe MX CBOMCTB; TMOIyUeHHe U U3yUueHHe
CBOMCTB BOJiopoJia (ropeHue); Hab/oJeHre 00pa3lioB BeIleCcTB KOJUUYECTBOM 1 MOJIb;
MCciefloBaHe OCOOEHHOCTel pAacTBOPEHUs BEIeCTB C Pa3/MUYHOM pacTBOPUMOCTHIO;
MIPUTOTOBJIEHWE PACTBOPOB C OIpe/ie/IEHHOM MacCOBOM [10Jlel paCTBOPEHHOIO BeLeCTBa;
B3aKMMO/IeHCTBHE BO/Ibl C MeTa/ljlaMy (HaTpUeM U KajiblieM) (BO3MO>KHO MCIIO/Ib30BaHUE
BU/leOMaTEPUAJIOB); OMpeZieJieHde pPAcTBOPOB KWC/IOT U IIe/loued C T[OMOIIbIO
WHAUKATOPOB; UCC/eloBaHre 00pa3lj0B HeOpraHMUYeCKUX BeIeCTB pa3/IMUHbIX K/1aCCOB;
Hab/to/leHe W3MeHeHHUsI OKpaCcKd WHJWKAaTOPOB B pacTBOpax KUCIOT U Iiesiouei;
v3ydeHre B3auMoJencTBUs okcuzaa megu(Il) ¢ pacTBOpomM CepHOM KHCJIOThI, KUCIOT C
MeTa/laMH{, peakldid HeWTpaav3alyM; TI0JydeHWe HepacTBOPHUMBIX OCHOBaHUM,
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BbITeCHEHME OJJHOTO MeTasula APYrMM M3 pacTBOpa CO/M; pellleHre S5KCIepUMeHTaTbHbIX
3a/1au No TeMe «BakHeHII1e K/1acCbl HEOPraHWUeCKUX COeUHEHUN».

ITepuognueckui 3axkoH u [lepuognueckas cucrema

xumMu4deckux 3jieMeHToB [I. 1. MenpeneeBa. CTpoeHne aroMoB. XUMHYeCKast

cBA3b. OKHUC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKiiu

[TepBble TOMBITKYA KIaCCU(PUKALIMM XUMUUYECKUX 371eMeHTOB. [loHsiTHe 0 rpynmax
CXO/IHbIX 3/IeMeHTOB (I[e/I0UHbIe U 11leJI0YHO3eMeJIbHble MeTasl/ibl, FajloreHbl, UHEPTHBIE
rasbl). D1emeHmbl, Komopble 06pasyrom amgpomepHble OKCUObl U 2UOPOKCUObI.

[Teproguueckuii 3akoH. [leproguueckasi cicTeMa XMMUUeCKUx 31emMeHToB /1. .
MenpeneeBa. KopotkonepuogHasi u 01uHHonepuooHas ¢popmsl [lepuojyuueckor CUCTEMBI
xuMuueckux 3nemMeHToB [I. Y. MenzeneeBa. [lepuoabl U rpymrbl. @U3NUECKUM CMbIC/
MOPSIZAIKOBOr0 HOMepPa, HOMepOB Tepro/a U TPYIIbI 3/IeMeHTa.

Ctpoenune atomoB. CocCTaB aTOMHBIX sifep. M3omonbl. DneKTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/104eK aTOMOB MepBbIX 20 XUMHUUECKUX 37eMeHTOB Ilepuoguueckoi
cuctembl [I. M. MenzeneeBa. XapakTepucTMKa XWUMHUUYECKOIO 3jleMeHTa I10 €ero
nonokenuto B [leproguueckout cucreme 1. 1. MeHgeneesa.

3aKOHOMepHOCMU U3MEHeHUs1 C80UCM8 3/1eMEeHMO8 MA/blX Nepuooo8 U 2/1a8HbIX
noozpynn, 8 3ad8UCUMOCMU OmM amoMHO20 (NOpsiOKOB020) HOMepa 3HayeHue
ITepuoduueckoeo 3akoHa u Ilepuoduueckoli cucmembl XUMUYECKUX 3/1eMeHmMo8 O/s
pazsumus Hayku u npakmuku. /I. Y. MeHOenees - yuéHblil U 2paxcOaHuH.

Xvumuyeckass CBsisb. KoBaneHTHass (moJispHass W HeMoOJSIpHasi)  CBSi3b.
D1eKkmpoompuyamenabHOCMb dMOMO8 XUMUUYeCKUx 3/1emeHmos. VIoHHas CBs3b.

CreneHb okuc/ieHUs. OKWUCIMTE/IbHO-BOCCTAHOBUTE/IbHBIE peakluu. [Iponeccer
OKHCJIeHHS U BOCCTaHOBJIeHHs. OKUC/IUTeNA U BOCCTaHOBUTEJIH.

XUMUYeCKUM SKCIIepUMeHT: u3yueHHe o0O0pas3ljoB BelllecTB MeTa/yIoB MU
HEeMeTa/lJIOB; B3auMO/JeHMCTBUE TMAPOKCH/JA LIMHKA C pacTBOpPaMHM KHUC/IOT M Lie/iovey;
MpOBe/IeHrEe OMbITOB, WUIFOCTPUPYIOIIMX TIPUMEPbl OKUC/IUTEIbHO-BOCCTAHOBUTE/TbHBIX
peakLuM (ropeHue, peakliuu Pa3ioKeHusl, COeJUHeHNS).

Me)xnpeaMeTHbIe CBA3U

Peanu3aiusi MeXNpeAMeTHbIX CBsi3eld TpU M3yuyeHMM XUMUM B 8 Kjacce
OCYILIeCTB/ISIETCST Yepe3 UCMO/b30BaHUe KakK O0IIMX eCTeCTBeHHO-HAaYUHBIX MOHITUM, Tak
Y TIOHSITUM, SIBJISIFOLLMXCSI CUCTEMHBIMHU [IJ1s1 OT/Ze/IbHBIX MPeIMETOB eCTeCTBEHHOHAYUHOT O
LIMK/Ia.

OO111e ecTeCcTBeHHO-Hay4HbIe MOHATHS: HAyUYHbIM (aKT, TUTIOTe3a, TeOpHsi, 3aKOH,
aHaau3, CUHTe3, KraccuduKalus, TMepuoJUUHOCTb, Hab/oJeHre, SKCIIepUMEHT,
MO/leTMpOBaHue, U3MepeHue, MO/ie/ib, sIBJIeHHe.

dusuKa: Marepusi, aTOM, 3JIeKTPOH, MPOTOH, HEMTPOH, WOH, HYK/IW[, W30TOIIbI,
PaJr0aKTUBHOCTh, MOJIEKYJIa, 3JIeKTPUUeCKHU 3apsii, Bel|eCTBO, Teo, 00hEM, arperaTHoe
COCTOSIHME BelecTBa, ra3, (pu3nueckue BeIUUMHBI, eJUHULIbI W3MEpPeHHsi, KOCMOC,
TIaHeThl, 3B€37bl, CosHIIe.

Buosorus: goTocuHTe3s, AbixaHue, 6uocdepa.

['eorpadums: atmocgepa, rugpocdepa, MUHepasnbl, TOPHbIE TOPO/bI, I0JIe3HbIE
MCKOTlaeMble, TOTJIUBO, BOJIHbIE PECYPChI.



9 KJTIACC

BemiecTBo M XUMHUYeCKas peakius

[Tepuoanueckuii 3akoH. [lepuoguyeckasi cucTeMa XUMUUeCKUX 31eMeHTOB [I. U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEDHOCTH B U3MEHEHHWH CBOMCTB XMMHUYECKUX
3/IeMeHTOB TepBbIX TPEX MEePUOJ0B, Ka/lusl, Ka/bLUs U UX COeJUHEHUN B COOTBETCTBUM C
T0JI0’KeHreM 3/ieMeHTOB B [leprojuueckoii cucTemMe v CTpPOEHHEM UX aTOMOB.

CrpoeHue BellleCTBa: BUAbl XUMHUUeCKOW CBsI3U. TUITbI KPUCTA/NTHUeCKUX PeIETOK,
3aeucumMocmb C80liCme eeujecmea Om mund Kpucmaaiuyeckolli pewémku u euoa
Xumuueckol cesi3u.

Knaccudukaiiysi 1 HOMeHK/IaTypa HeopraHMueCKUx BelrecTB (MeXKAyHapoAHas U
TpPUBMA/IbHASL). XUMUUECKHEe CBOMCTBA BEILeCTB, OTHOCSIIMXCS K Pa3/IWUHBIM Kjlaccam
HEOpPraHWYeCKHX COeJMHEeHWH, TeHeTHYeCKasi CBsi3b HeOpraHMueCKHX BelllecTB.

Knaccudukaiusi XuMrU4YeCcKuX peakiuil M0 pas/MuHbIM MpU3HakKaM (10 UKCIy U
COCTaBy YYaCTBYIOLMX B peaklMy BelecTB, MO TeraoBoMy 3(d@ekTy, Mo HW3MeHeHHIO
CTerleHeld OKWC/IeHUs] XWMUUYeCKHWX 3JIEeMEHTOB, MO obpamumocmu, no yuydacmuro
Kamanusamopa). JK30- U SHA0TepMUUecKUe peakiuu. Tepmoxumuueckue ypasHeHUusl.

IMoHsimue o ckopocmu xumuueckol peakyuu. I[loHsmue 06 obpamumbix U
HeobpamuMbIX XumuueckKux peakyusix. IIoHsmue O 20MO2EHHbIX U 2emepO2eHHbIX
peakyusix. IloHsamue o xumuueckom pasHosecuu. CMmeujeHue XuMu4ecko2o0 pasHO8ecusl.
dakmopbl, eausOWjue Ha CKOpOCMb XUMUYECKOU peaxkyuu U NOA0XdCeHUe XUMUUYECKO20

pasHosecusi.
OKUC/IMTeTbHO-BOCCTAHOBUTE/TbHBIE peakiuy, 3J1eKTPOHHbIM GanmaHC
OKHUC/IUTE/IbHO-BOCCTaHOBUTE/IbHOM peakiuu. CocraBneHue ypaBHeHUI

OKHC/IUTE/IbHOBOCCTAHOBUTE/IbHBIX Peaki[iii C MCMO0J/b30BaHUEM MeTO/la 3JIeKTPOHHOTO
banaHca.

Teopust 371€KTPOJIMTAUECKON AUCCOLMALIMU. DJIeKTPOIUTUYecKasl AUCCOLMALiUs.
ONeKTPOJIUThI U He3JIeKTPOUTh. KaTHOHBI, aHMOHBI. MexaHusm ouccoyuayuu eewjecme
C pasauuHbIMu gudamu xumuyeckoti cessu. IloHsimue o cmeneHu duccoyuayuu. CuibHbIe
1 csiabbie 3/1eKTPOJIUTHI.

Peakiium MOHHOTO OOMeHa. Y C/IOBUs TIPOTEeKaHHUsI peaki[uii MOHHOTO obMeHa /0
KoHLa. [TonHbIe ¥ COKpallléHHble UOHHbIE YDABHEHUSI peakluil. XMMHUUYecKre CBOMCTBa
KWCJIOT, OCHOBAaHMA W CO/MeM B CBeTe TIPeJCTaB/IeHUd 00 3/IeKTPOUTUUECKOU
mucconmanuu. Cpefa pactBopa. KauecTBeHHble peaklMM Ha KAaTWUOHbI U aHUOHBI:
xjopua-, Opomuz-, HoAWA-, cynbdar-, KapOoHaT-, cuUMMKar-, ¢ocdaT- aHUOHLI,
M POKCU/I-MOHBI; KATUOHBI aMMOHMSI, MarHusl, KaJIbLusl, a/IIOMUHMS, Keie3a (2+) u (3+),
Meau (2+), LIMHKa, MPUCYTCTBYIOIME B BOJHbBIX paCTBOPaXx.

XYAMUUECKUM 3KCTepUMEeHT: O03HaKOMJIeHWe C MOJe/siMU KPUCTa//TUUeCKUx
PEIETOK HeOpraHM4YeCcKUX BeIeCTB — MeTa//IOB M HeMeTa/uioB (rpaduvra U anmMasa),
C/IOXKHBIX ~BelecTB (X/opuja HaTpus); UCCAeloBaHUe 3aBHUCHMOCTH CKOPOCTH
XUMUUECKOW peakllud OT BO3ZIEMCTBUSI pa3/MUHbIX (PAKTOPOB; UCC/Ie/loBaHUe
3/IeKTPOITPOBO/JHOCTU PaCTBOPOB BeIleCTB, Mpoljecca AUCCOIMAMA KUCJIOT, lije/ioueid 1
coseli  (BO3MOXKHO  WCIIONb30BaHWE  BHJeOMaTepUasioB); TIPOBeieHHe  OMbITOB,
WJUTIOCTPUPYIOIIUX TPYM3HAKM TPOTEeKaHWsi peaklyii MOHHOTO obmeHa (oOpa3oBaHue
ocajka, Bblfie/ieHHe ra3a, obpa3oBaHue BO/bl); OMbBITOB, WITHOCTPUPYIOIIUX TPUMEpHI
OKUC/IUTE/IbHO-BOCCTAHOBUTE/BbHBIX ~ peakuii  (ropeHue, peaklLuu  Ppas3/ioKeHus,
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COE,Z[I/IHEHI/IFI); PaCIioO3HaBdHME HEOPraHM4YeCKHX BEIeCTB C IIOMOIIIBHO Kd4Ye€CTBEHHBIX
peaKuHﬁ Ha MOHBLI; pellleHre 3KCIIEpUMEHTA/IbHBIX 3a144.

HemeTan/ibl 4 UX COeANHEHUSA

OOb11jast XxapaKTepHCTHKa raioreHoB. Oco0eHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe
cTenieHu okucseHust. CTpoeHue U (hr3MyecKre CBOWCTBA MPOCTHIX BeIlleCTB - TajloreHOB.
XrMHuecKe CBOMCTBA Ha rpuMepe xjiopa (B3auMO/ieiiCcTBYe C MeTa/lJlaMy, HeMeTasllaMU
- BOZIOPO/IOM Y KUCJIOPOJIOM, wjesouamu). XaopoBogopoZ. ConsiHast KUC/I0Ta, XUMUYeCKre
CBOWCTBa, no/ay4eHue, mpuMeHeHue. /lelicmeue x10pa u x10po8ooopodd HA OpP2aHU3M
uen08eKka. BaxkHei1me Xopu/ibl U UX HaXOXKAeHUe B IIPUPO/IE.

OO011jast XxapakTepucTHKa 371eMeHTOB Y 1 A-rpyrtirnbl. OcO6eHHOCTH CTPOeHUsI aTOMOB
KHUCJIOPOJA U Cepbl. XapaKTepHbIe CTENEHU OKUCIEHUS.

CtpoeHve U (u3MYeCcKre CBOMCTBA MPOCTHIX BELIECTB - KUCJIOPOJA U Cephl.
AnnorpornHble MoAudUKaLMM KUCIOpPOJa W cepbl. XWUMHUYeCKHWe CBOWCTBA Cepbl
(B3aMMOJelCcTBUE C HememaaiamMu - BOJOPOJOM M KHUCJIOPOJOM, MeTa/ljlaMH,
KOHUYEHMpPUpPOBAHHbIMU a30mHOU U cepHol Kuciaomamu). CepoBOJOPO/: CTpOEeHHe,
bu3nueckue U XUMUYECKUe CBOWCTBAa (KUC/IOTHble WU BOCCTAHOBUTE/IbHbIE CBOMCTBA).
OKcubI cepbl Kak TMpe/iCTaBUTe/Id KUCJIOTHBIX OKCH/I0B. CepHasi KMUC/IoTa: (hu3udeckue 1
XUMHUeCKUe CBoicTBa (001ue u cnieriuduueckue). Cou CepHOI KUCIOThI, KaueCTBeHHasI
peakiys Ha Cy/b(aT-uoH. CepHUCTas KUCI0Ta. XumMuueckue peakyuu, aexcaujue 8 OCHoge
NPOMbIULIEHHO20 cnocoba nosyueHusi cepHoli Kucaombl. HaxoxkaeHue cepbl U eé
coequHEHWM B Tipupozie. IIprMeHeHWe Cepbl U ee COeAWHEHWMHM B OBITY U B
TIPOMBILLIZIEHHOCTH. XuMuueckoe 3azpsizHeHue oKpyxcaroujeli cpedbl COeOUHEHUSIMU cepbl
(KucomHble 00#cOu, 3az2psi3HeHuUe 8030yxd U 8000EMO8), CNOCOObI e20 NPe0omepaujeHusl.

OO0111ast XapakTeprcTrKa 371eMeHToB VA-rpynmbl. OCO6€HHOCTH CTPOeHHs aTOMOB
a3oTa U (pocdopa, xapakTepHble CTeIIeHU OKHC/IeHHSs.

A30T, pacripocTpaHeHHWe B Tpupojie, (U3MUYecKrhe W XUMUYECKHWe CBOWCTBA
(B3auMOZeNCTBHEe C MeTa/llaMM W HeMeTa/uylaMyh - KHCJIOPOJOM W BOZJOPOJOM).
Kpyroeopor a3ora B mnpupose. AMMHaK: (Qu3nuecKkue U XWMUUeCKHe CBOMCTBa
(oKuCeHre, OCHOBHbIE CBOMCTBA BOJAHOTO pacTBOpa), noayyeHue v npuMeHeHue. Comu
aMMOHMUSI: COCTaB, (hr3MUecKre U XMMHUUYecKre CBOMCTBA (pa3/iokeHue, B3auMOJEeNCTBIE
CO 1jeioyamMu), TpuMeHeHHe. KauecTBeHHasi peaklivsi Ha WOHbI aMMOHUS. A30THasi
KHCJ/I0Ta, eé pu3ndeckre U XMMHUeCKHe CBoMCTBa (00111e U crielduueckye), nosyueHue.
HutpaThl (pa3no)keHue). A3oTucTas Kuciaora. Vcronb3oBaHWe HUTPATOB U CoJieid
aMMOHMUSI B KaueCTBe MUHepa/bHbIX ya00peHu. Xumuueckoe 3azpsi3HeHUe OKpyxcaroujell
cpedbl COeOUHeHUSMU a3oma (KUuciomHble 00MCOu, 3d2psi3HeHue 6030yXd, Nnouebl U
8000€MO08).

®ochop, ariomponHble modugukayuu cpoccopa, pusnueckue U XUMUUeCKHe
CBOWCTBAa (B3aUMOJEWCTBHME C MeTa/ulaMH, HeMeTa/l/laMHi, KOHYEeHMpPUpPOBAHHbIMU
azomHoll u cepHol Kucaomamu). Okcup dochopa (V), oprodocdhopHas KuciorTa:
dusnueckre U XUMUYeCKre CBOMCTBA, noayyeHue. [ToHssmue o MuHepanbHbix yOOOpeHusiX:
Humpambl u pocpamol. TloHsmue o komniaekcHbix yOobpeHusix. OOIIiasi XapaKTepUCTHKA
yyieMeHTOB XY A-rpynmbl. Oco0eHHOCTH CTPOeHHsi aTOMOB yrjepojia W KpeMHWUS.
BasieHTHOCTL M XapaKTepHble CTelleHW OKUC/IeHUs] aTOMOB YrIjiepojla W KpeMHUS.
PacripoctpaHeHue yrjiepo/ia B IpUpPo/ie, XapakTepHble CTeTeHU OKUC/IeHUSI.



Yrnepon, amnoTponHble Mogudukaimu (rpadgut, anMas), Gusrueckue U
XMMUUeCKre CBOMCTBA MPOCTHIX BellecTB (B3aUMO/IeliCTBYe C MeTa/l/laMU, HeMeTa/lJlaMH,
KOHUYEeHMpUpPOBAHHbIMU d30MHOU U cepHoll Kuciaomamu). Apcopbrusi. Kpyrosopor
yrjepoja B npupoge. OKcuzbl yriepoja, Ux (u3nUecKue M XUMUYEeCKrhe CBOMCTBA,
ToJiyueHue v MpuMeHeHue, JIelCTBUe Ha OpPraHU3M uejioBeka. JKos02uuecKue npobaembl,
C8513aHHble C OKcuodom Yyenepoda(I'yY); eunomesa 21006aabHO20 nomenaeHus KAUMama;
napHukoeblll 3¢p¢pekm. YTo/IbHAsA KUC/IOTa U €€ COJi, UX (PU3udeckre U XUMHUYeCKHe
CBOWCTBAa, nojyueHue U npumeHeHue. KauecTBeHHas peaklis Ha KapOOHAT- HOHBI.
Vcrnonb30BaHre KapOOHAaTOB B OBITy, MeAWIIMHE, TPOMBIIUIEHHOCTY U CeThCKOM
XO35UCTBeE.

O6uume mipefcTaBieHusi 00 0COOEHHOCTSIX COCTaBa M CTPOEHUsSI OpPraHUuYecKux
coe/lMHeHU yTJiepo/ia (Ha rpuMepe MeTaHa, 3TW/IeHa, 3TaHOoJa, YKCYCHOW KUC/IOThI. Mx
cocmag u xumuyeckoe cmpoeHue. Knaccugukayus opzavuueckux eeujecms. Ilonstue o
O6uoornuecKd Ba)KHBIX BeIeCTBax: >KMpax, Oe/ikaX, yrjeBoZilax — M UX POJIM B >KU3HHU
yesioBeKa. MamepuasbHoe eOUHCMBO Op2aHUUecKUX U HeOp2aHUUeCKUx coeOuHeHull.

Kpemnuii, ero ¢usuyeckre U XuMrUUYeCKre CBOMCTBA (Ha MpUMepe B3auMO/1eCTBUS
C MeTa/UylaMM U HeMeTajJlaMd), no/jayuyeHue u mipuMeHeHue. CoeOUHeHUs KpeMHUs 8
npupode. Obwue npedcmagieHuss o6 okcude KpemHus(I'Y) u KpemHuegol Kuciaome.
Cuaukambl, ¢pusuyeckue U Xumuueckue ceolicmed, nojyveHue U npumeHeHue 8 Obimy,
npombluw/ieHHOCMU (8 MeOUYUHCKOl, 3/1eKMpPOHHOU, cmpoumeabHol u 0p.). BadicHeliwue
cmpoumes/ibHble Mamepuaibl: Kepamukd, Cmekao, yemeHm, 06emoH, dicene3006emoH.
ITpobaembl 6e30nACHO20 UCNOABb308AHUSI CMPOUMEAbHbIX MAMepuano8 8 no8CeOHe8HOl
JICU3HU.

XUMHUYEeCKUM SKCIIEPUMEHT: H3ydeHWe 00pasioB HeopraHW4eCcKuX BeIIecTB,
CBOMCTB COJISTHOM KMCJIOThI; TIPOBe/IeHWe KaueCTBEHHbIX peakluid Ha XJIOPU/-UOHBI U
HaOJIIo/leHre TIPU3HAKOB WX TIPOTEKaHWS; OIBITHI, OTpaXkaroliue GU3NUecKue W
XMMMYEeCKHe CBOMCTBa TrajloTéHOB U MX coefiliHeHHH (BO3MOKHO MCII0/Ib30BaHUe
BU/leOMaTepPUa/iOB);  O3HAaKOMJIeHWMe C  oOpa3ijamMud  XJ0puoB  (Ta/IorTeHH/IOB);
O3HaKOMJIeHHWe C obOpa3llaMu cepbl U eé coeAUHEeHUsMU (BO3MOYKHO MCIIOb30BaHUe
BH/leOMaTepuaioB); HabiofeHre Tmpoliecca O0Oyr/ivMBaHUS caxapa IIOf JelCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KUCJIOTBI; M3yUeHHe XMMUUECKMX CBOMCTB pa30aBrIeHHOU
CepHOM KHUC/IOThI, TIPOBe/leHHe KaueCTBeHHOW peaki[uu Ha Cy/b(aT-uoH U HabsoeHue
TpH3HaKa eé MpoTeKaHusI; 03HaKoMJIeHHe ¢ (hU3uueCcKMMH CBOMCTBaMU a30Ta, ¢hocdopa 1
WX coefiMHeHW (BO3MO>KHO HCIIO/hb30BaHHe BHeOMaTepuasaoB), obpasijaMy a30THBIX U
dochopHBIX yH00peHui; ToyueHHe aMMHakKa U U3yueHHe ero CBOMCTB; ITPOBeJeHHe
KaueCTBEHHbIX peakluii Ha WOH aMMOHUS U (ocdaT-uoH U H3yueHHe TPHU3HAKOB UX
MpOTeKaHusi, B3aUMO/IeliCTBUe KOHIIEeHTPUPOBAHHOM a30THOW KHUCIOTBI C Me/ibio
(BO3MOXXHO MCIIO/Ib30BaHUe BH/jeOMaTepUasioB); HM3yueHHe MoJesel KpUCTa/uInueCcKux
pelIéTOK anmasa, rpadura; O3HaKOMJIeHHWEe C TIPOLeCCOM aficOpOLMM PacTBOPEHHBIX
Bell[eCTB aKTUBUPOBAHHbBIM YT/IEM U yCTPONHCTBOM MPOTHUBOTra3a; MoJiydeHne yIIeKUC/I0To
rasa U u3yueHHe ero CBOMCTB; MpOBeJieHHe KaueCTBEHHBbIX peakluid Ha KapboHaT- U
CWIMKaT-UOHbl U M3y4YeHHWe MPU3HAKOB WX MPOTEKAaHUs; O3HAKOMJ/IEHWE C MPOAYKLMeH
CWIMKaTHOW TPOMBILIJIEHHOCTH; pellleHWe SKCIepUMEeHTa/lbHbIX 33/lau [0 Teme
«BaxkHellllvie HeMeTasl/bl ¥ UX COeJUHEHUS».
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MeTtanibl 4 MX CoeJMHEHHUS

OO0111ast XapaKTepUCTHUKAa XUMHUUYECKUX 3/IEMEHTOB — MeTa/IJIOB Ha OCHOBAaHUM UX
nosioykeHusi B [lepuoanueckoit cucteMe xumuueckux 3ieMeHToB [. V1. MeHzeneeBa u
cTpoeHusi atoMoB. CTpoeHue MeTa/uiOB. MeTa/unueckass CB3b U MeTajiMyecKas
KPUCTA/JIAYeCKasl peLIfTKa. OJIeKTPOXUMUYECKUM psAf  HalpshKeHWWd MeTasljioB.
du3ryecKre 1 XMMUYeCKre CBOKMCTBA MeTaslyIOB (B3aUMO/IeUCTBUE C KUC/IOPOA0M, BOZOM,
Kuciaoramu). Obwjue cnocobbl noayueHuss memannos. IToHsmue o KOppo3uu mMemanios,
OCHOBHble Cnocobbl 3awumbl UX om kKopposuu. Cnaasbl (cmanb, Uy2yH, OOPANOMUHUL,
6poH3a) u ux npumeHeHue 8 6bimy U NPOMbIULIEHHOCMU.

[[lesiouHble MeTamibl: MoJioKeHWe B Ilepuoanueckor cucTeMe XUMHUYECKUX
snemeHTOB [I. V1. MeHpeneeBa; ctpoeHre aroMoB. HaxoxkeHue B ripupoze. Pusnueckue
Y XUMUYeCKre CBOMCTBa (Ha rpuMepe HaTpusi U Kaiusi). OKCUbl M TUIPOKCU/IbI HATPUSI
v Kanus. [IpumeHeHuMe 111e/I0YHBIX MEeTa/IJIOB U UX COeMHEHUN.

[[lesiouHO3eMeTbHBIE MeTa/l/Ibl MarHUM U Ka/bLWW: To/iokeHue B [Tepuorueckoi
cUCTeMe XUMUUeCKux 37eMeHToB [l. . MeHzeneeBa; CTpoeHUe UX aTOMOB; HaXOKeHue
B npupofe. dusnueckue U XWUMHUYECKWe CBOMCTBA MarHus M KajabLys. Baxneumue
coequHeHUs] Kanblusi (OKCH, THUAPOKCHA, comu). Kécmkocmb 600bl U cnocobbl eé
YCMPAHEHUs.

AroMUHUN: TI0N0)KeHWe B [lepyuofnueckor cUCTeMe XMMHUYeCKHUX 3jeMeHTOB [l
N. MenpeneeBa; CTpoeHHe aToOMa; HaxoKJaeHue B rpupoge. dusnueckue ¥ XUMHUUYeCKue
CBOMCTBA a/tOMUHKsA. AM(OTepHbIe CBOMCTBAa OKCH/IA U TUAPOKCH/IA aTFOMUAHUS.

Keneso: nonoxenue B Ilepuoanueckor cucteMe xuMuAueckux 3jeMeHToB [. U.
MeHiesieeBa; CTpOeHHWe aTOMa; HaxOXKAeHWe B mnpupoze. Pusmueckrue U XUMHUUYECKUe
CBOMCTBA »Kesjie3a (B3aKMMO/IEMCTBUE C MeTajljlaMU, KUCJOTaMM U cojiaMu). OKCHJBbI,
ruApokcuzibl U cou xxenesa(ll) u »xenesa(Ill): coctas, CBOWCTBa U nosyueHue.

XYUMUUeCKUM IKCTIePUMEHT: 03HaKOoMJIeHHe C oOpa3ijaMyd MeTasl/ioB U CIIJIaBOB, UX
(dbU3MUeCKUMU CBOWCTBaMU; U3yuyeHUe pe3y/bTaTOB KOPPO3UM MeTasyioB (BO3MOXKHO
HCII0/Ib30BaHKe BUleOMaTepHUasioB), 0COOEHHOCTEeM B3aMMO/IeHiCTBUSI OKCHA Kasbl[Us U
HaTpUsi C BOZIOM (BO3MOJKHO MCIIO/Ib30BaHKE BUEOMATepHasIoB); UCCAeJ0BaHUE CBOMCTB
JKECTKOM BOJBI; Tpoliecca TOpeHUs >keje3a B KUCI0poZe (BO3MOKHO MCIOJIb30BaHUE
BH/leOMAaTepUasoB); NPU3HAKOB NPOTEKAHUSI KaUeCTBEHHbIX PeakLMi Ha MOHBI (MarHus,
Ka/bllys, amioMuHUA, [UHKa, >Xene3a(Il) wm xenesza(Ill), memu(IT)); HabmozeHwe u
OMMCaHWe TMPOLEeCCOB OKpALMBaHWSA IUIAMEHW HWOHAaMW HaTpUs, Kalusgd U KajbLUs
(BO3MOXXHO HCIIO/Ib30BaHKE BUleOMaTepuasioB); UcCaefioBaHUe amM(pOTepHbIX CBOMCTB
TUAPOKCUA aTFOMUHUSL U TUAPOKCHUA 1[MHKA; pelleHre SKCIepUMeHTalbHbIX 3a7ay Io
TeMe «Ba)kHelIlIve MeTalJIbl U UX COeJJUHEHUS.

Xumus u oKpyxcarowjas cpeoa

Hoeble mamepuanbl u mexHono2uu. Bewjecmea u mamepuasnbl 8 noeceoHe8Hou
JICU3HU Uenoseka. Xumusi u 300posebe. bezonacHoe ucnonb308aHue 8ewjecms u XUMu4ecKux
peakyuti 8 6bimy. Ilepeas nomowb Npu XuMuueckux 0x4co2ax u ompasneHusix. OCHO8bI
9Ko/02UUecKol epamomHocmu. Xumuueckoe 3acpsi3HeHue OKpydxcaroujeli Cpeobl
(npedenbHasi donycmumasi KoHyeHmpayusi gewjecms - II/IK). Poab xumuu 8 peweHuu
3K0/102UUeCcKUx npobiem.

IlpupooHble UCMOUHUKU Y21e8000p0008 (y20/b, NPUPOOHbIL 2a3, Hegmb),



npodykmbl ux nepepabomku, ux posib 8 6bimy u NPOMbIULIEHHOCTU.
Xumuueckuil sKkcnepumeHm: u3yueHue o0b6pas3yo8 mamepuanos (Cmekno, cnaagbl
Memanios, NoAUMepHble Mamepuabl).

MexnpeaMeTHbIe CBA3H

Peanu3aiisi MeXripeIMeTHbIX CBsizeldi NpU UM3yYeHUM XUMUU B 9 Kiacce
OCYIIIeCTB/ISIETCS Uepe3 MCIOb30BaHWe KaK O0IUX eCTeCTBeHHO-HAaYUHBIX TTOHSITHUM, Tak
Y TIOHSITUH, SIBJISTFOIIIUXCSI CUCTEMHBIMU /1J1s1 OT/ie/TbHBIX IPeZIMETOB eCTeCTBeHHOHAyYUHOT'0
I[UKJIa.

OO0111e ecTeCTBEHHO-HayUHbIe TIOHATHS: HayUHbIA (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHa/u3, CUHTe3, KiaccudbUKalusi, TM[epuoAUYHOCTb, Hab/roleHre, SKCIIepUMEHT,
MOZie/ITMpOBaHue, W3MepeHUe, MOJe/b, SiBieHWe, TIapHUKOBBIM 3((eKT, TexXHOJIOorus,
MaTepuaJibl.

dusrka: Marepusi, aTOM, 3J€KTPOH, MPOTOH, HEWTPOH, WUOH, HYK/HW/[, WU30TOIIbI,
PaIM0aKTUBHOCTb, MOJIEKYJ/a, 37eKTPUUeCKui 3apsi[i, NPOBOAHUWKH, TOJyTIPOBOJHUKH,
IW2/IeKTPUKH, (POTO3/IEMEHT, BeIl|eCTBO, Telo, 00BhEM, arperaTHOe COCTOsIHHE BeIleCTBa,
ras, pacTBOp, pacCTBOPUMOCTb, KpHUCTa/yInueckas pelliéTKa, CIiaBbl, (Qu3nueckue
Be/IMUMHbBI, €JAUHUIIbI H3MepeHHUs, KOCMUUeCKOoe TIPOCTPAaHCTBO, IIJlaHeThl, 3BE3[bI,
ComnHue.

buonorust: dorocuHTe3, gbixaHue, Ouocdepa, >KOCHCTeMa, MUHEpPaJbHbIE
yI00peHusi, MUKPO3/IEMEHThI, MaKpO3/IeMEHThI, TUTaTeIbHbIe BEIleCcTBa.

leorpadms: atmocdepa, rugpocdepa, MUHEpasbl, FOPHbIE TMOPOJBI, IOJIe3HbIE
HCKOTlaeMble, TOTIJTUBO, BO/IHbIE PECYPChI.

IIpuMepHBbIe TeMbI MPAKTHYECKUX PadoT:

1. JlabopaTopHoe oOopy/AoBaHHWe U TIpUeMbl oOpaijeHWss ¢ HUM. [IpaBuwia
6e30r1acHOM paboThl B XMMHUECKOM 1abopaTopuH.

2. OuunCTKa 3arpss3HeHHOW MOBAaPEHHOU COJIN.

3. Tlpu3HaKW NpOTeKaHUs] XUMHUUECKUX PeaKI[|ii.

4. TlonyuyeHue KUCIOPO/ia U U3yUYeHre ero CBOMCTB.

5. TlonyueHue BOAOpOAA U U3yueHUe ero CBONCTB.

6. IlpuroToBseHre pacTBOPOB C OMpeJeleHHOW MaCCOBOM Jj0JieM PaCTBOPEHHOIO
BellleCTBa.

7. PelleHne 3KCIlepUMeHTa/IbHbIX 33Zay 1o TeMe «OCHOBHbIe  KJ/acChl
HeopraHU4eCcKuX CoeIMHEeHU».

8. Peakuyn noHHOro obMeHa.

9. KauecTBeHHbIe peakli Ha UOHBI B pacTBOpe.

10. TlonyyeHue aMMHakKa v U3ydeHUe ero CBOUCTB.

11. TTonmyuyeHue yriaeKycaoro ra3a U U3yuyeHve ero CBOMCTB.

12. PemreHue 3kcrnepuMeHTalbHbBIX 3a7au 1o TeMe «Hemetamwel IV - VII rpynn u
WX COeIMHEeHUN».

13. PelieHue 3KkcIriepyMeHTa/IbHBIX 3a/iau 10 Teme «MeTanibl U KX COeJUHEeHUSI».

[Ipy TmipoBefileHMM TpaKTUUeCcKol pabOThl KaXK/blii ee 93Tall BBIMOIHIETCS

obyuarormumucsi ¢ 3[IP BmecTe c yuuTesieM U TIOf, ero pyKOBOACTBOM. Ha gocke
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00s13aTe/IbHO BBLIBEIIIMBAIOTCS TIpaBW/Ia TeXHUKU 0e30T1aCHOCTH, COOTBETCTBYIOII[HE
JAHHOMY BUY pabOThI, [aeTcs TpaBW/bHAas 3amuch (OPMYJ W yKa3biBaeTcs Iie/ib
nipoBeZieHUs1 paboThl. [Ipy HEO6XOAUMOCTH [JaeTCsl BU3ya/IbHBIM aJTOPUTM BBITIOJTHEHUST
3afjaHusi. DTO CIIOCOOCTBYeT OCO3HAHHWIO OOYUaroOL[MMUCS BBITIO/IHSEMBIX AeWCTBUN U
TIOJTyUYeHHOT 0 pe3yJbTaTa.

KOHTpOJILHO-I/BMEPI/ITEJILHBIE MdTe€pHA/IbI IT0 XUMHH

[y opraHv3aliii TIPOBepKH, yueTa W KOHTPOJII 3HaHWM 0Oydaroluxcs TIo
TipeMeTy TIpelyCMOTPeHbl KOHTPOJIbHbIE paboThl, CAaMOCTOsSITe/IbHbIEe pabOThl, 3aUeThl,
npakTUueckue paboThl, TecTupoBaHue. OJHKMM W3 METOZOB KOHTPOJIS pe3yJ/bTaToB
obyuennss obyuaroruxcss ¢ 3[IP sBisgseTcss MeTO[ TIOTMBAPUATHUBHOTO SKCIPeCcC-
TeCTUPOBAHUS C KOHCTPYHUPYEMBIMU OTBeTaMU. Ero OT/IMUMTe/TbHBIMUA YepTaMU SIBJISTFOTCS
OMepaTUBHOCTb, BBICOKAs CTeleHb WHAWBWYyaJU3alUd 3HAaHWW, CPABHUTE/ILHO MaJble
3aTpaThl BpeMeH! U TPy/ia Ha TIPOBEPKY OTBETOB 00YYarOIIUXCS.

Ins obyuaromuxcss ¢ 3[IP Bo3MOKHO H3MeHeHHe (OPMYJ/IMPOBKH 3aflaHUN Ha
«TI0LLIArOBYHO», azianTalus Tripejjiaraemoro oOyuatroiemycs TeCTOBOI'0
(KOHTPOJILHOOLIEHOYHOI0) ~MaTepuasa: WCIOJb30BaHUEe YCTHBIX U  THUCbMEHHBIX
WHCTPYKLIUM, yOPOILeHNe IJIUHHBIX CJIOXKHBIX (POPMYJMPOBOK WHCTPYKLIUW, pellieHue C
OTIOpO# Ha anropuTM, oOpasel], UCI0J/Ib30BaHKe CIIPAaBOYHOM MHGOpMAaLUH.

KoHTpo/ibHBIE PadoTHI 110 TEMaM

B paboueii mporpaMMe TipelyCMOTPEHO 9 KOHTPO/IbHBIX PaboT:

KoumposnbHas paboma Ne 1. TlepBoHauaibHbIe XUMHUUECKHE TIOHATHSA. X UMUUECKHEe
371eMeHThbl. XuMuueckue (hOpMyJibl U ypaBHEHUS.

KoHmponbHas paboma Ne 2. Tlepuoguueckasi CUCTeMa XUMHUYECKUX 3JIEMEHTOB
O.1. MenpeneeBa. CTpoeHue aToMa.

KoumposnbHas paboma Ne 3. XumuuecKast CBSI3b.

KoumponabHas paboma Ne 4. Kucnopop. Okcugsl. ['openue. Bogopon. Kucnotsl.
Coun.

KoumposabHas paboma Ne 5. O600111eH1e CBeIeHU 0 BayKHEHIIIMX K/laccax
HeOpraHu4eCcKuX CoOeMHeHUM.

KoumponbHas paboma Ne 6. neKTpodTAYeCKasi TUCCOIHal[ysl.

KoumponbHas paboma Ne 7. HemeTasnibl.

KoumponbHas paboma Ne 8. MeTaJibl.

KoumponbHas paboma Ne 9. i'ToroBast paboTa 3a KypC HeOpraHu4ecKoi XUMHH.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUA YYEBHOI'O ITPEJIMETA
«XUMUsI» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

B 11e/10M pe3ysbTaThl 0CBOeHUs oOyuaromumucs ¢ 3[TP yueGHOro mpeamMeTa
«X¥MUs» IODKHBI COBMAJATh C pe3ysibTaTaMu pabouelt MporpaMMbl OCHOBHOTO O0IIEro
obpa3oBanust. Harbosee 3HaUMMBIMH SIBJISTFOTCSI:

JINUHOCTHBIE PE3YJ/IbTATBI:

MOTUBALMS K 00yUeHHIO U 1ie/leHarpaB/ieHHOW TT03HaBaTe/IbHOM /leATeTbHOCTH;

yCTaHOBKA Ha OCMBIC/IeHWe JIMYHOTO OIlbiTa, HaO/MIOeHuM 3a XUMHUUYeCKUMH
9KCIepUMEHTaMU;

OpHeHTalls Ha TpaBWla WHAWBHAYaJbHOTO W KOJUIEKTMBHOTO 6e30racHoro
TOBe/IeHUs TPU B3aUMO/IEMCTBUM C XUMUYECKUMHU Bell[eCTBaMU U COeJUHEeHUSIMU;

NpakTUJeckoe h3ydeHue Npodeccuii U TpyAa pPas3/MyHOTO pofia, B TOM YMC/e Ha
OCHOBe TIpUMEHEeHHWS W3yuaeMOro TMpeJMeTHOTO 3HaHusl (HarpuMmep, JjabopaHT
XHMHUYECKOr0 aHa/n3a);

yBaKeHUe K TPY/ly U pe3y/ibTaTaM TPYJOBOU [leTe/TbHOCTH;

FOTOBHOCTb K OCO3HAaHHOMY TIOCTPOEHHUIO JajibHeMIIed WHAWMBUAYaTbHOU
TpaekTopuM o00Opa3oBaHUSI Ha OCHOBe OpPHEHTHUPOBKM B Mupe Tmpodeccuili U
NpoecCUOHAJIbHBIX MPeANOUTeHNH, YBaXKUTE/IbHOTO OTHOLLEHUS K TPYAY;

OCO3HaHWe CBOETO TOBe/IeHUsI C TOUKW 3PeHHs] OTIaCHOCTH WM 0e30TacHOCTH [jIsl
cebst UM 711 OKPY KarOII[UX;

OCHOBBI 3KOJIOTUYECKOU KY/bTYpPbl, COOTBETCTBYIOIEM COBPEMEHHOMY YPOBHIO
9KO0JIOTUYECKOTO MBIIIEHHUS, TIpHoOpeTeHre OmbiTa YKOJIOTUYECKH OpPHEHTHPOBAaHHOU
MPaKTUYeCKOM JesiTeJIbHOCTU B )KU3HEHHBIX CUTYaLIUsIX;

OCO3HaHWe TIOCNe/ICTBUM U HeINpUsATHe BpeAHbIX TNpUBbIUEK (yroTpebsieHus
aJIKOroJisl, HAPKOTHKOB, KypeHHUs1) U UHbIX (PopM Bpejia /iJist (GU3UUeCKOro U MCUXUueckoro
3/10POBbSI;

MIPUHSITHE pelleHr B )KM3HEHHOW CUTYallUM Ha OCHOBE MepeHoca MOJyYeHHbIX B
xo/ie 00yueHus1 3HaHUM B aKTYya/IbHYI0 CUTYaLU0, BOCIIO/HATE AePULIUT WH(GOpMaLIWK;

TOTOBHOCTb OTOMpaTh U UCIIO/Ib30BaTh HY)XHYI0 MH(OPMAIMIO B COOTBETCTBUU C
KOHTEKCTOM >KU3HEHHOW CUTyal[uu.

METAIIPEAMETHBIE PE3YJ/IbTATDbBI

OenadeHue yHuU@epca/AibHbIMU yueOHbIMU NO3HA8AMe/IbHbIMU OelicCmeusiMu:

BBISIBJISITH TIPUUMHBI U C/IeICTBUS IIPOCTBIX XMMHUUECKUX SIBJIEHHH;

OCYIIeCTB/ISATh CpaBHEeHUE, KIaCCU(MHKALIMI0 XUMHUUECKHUX BeI[eCTB M0 3aJaHHBIM
OCHOBaHMSIM M KPUTEPUSIM [IJ151 YKa3aHHBIX JIOTMUECKUX OTeparjyii;

CTPOUTH JIOTMUECKOe CY>KJeHHe TI0C/Ie Tpe/IBapyuTeIbHOr0 aHa/k3a, BK/IIOUaroIee
yCTaHOBJ/IEHUe NMPUUMHHO-C/Ie[ICTBEHHBIX CBSI3el;

BLISIBJIAT  IeUIUTEI WHGOPMALWK, AAHHBIX, HEOOXOAMMBIX [l PpeIleHus
MOCTaB/IeHHOU 3a/1auy;
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npeoOpa3oBbiBaTh UH(OPMALMIO U3 OJHOTO BHAA B ApPYyrou (Tabiuily B TEKCT U
mp-);

Co3/1aBaTh, TIPUMEHSITh M Mpeobpa3oBbIBaTh 3HAKW U CUMBOJIbI, MOJIE/TM M CXE€MBI
QTSI peliieHusT yueOHBIX U TT03HaBaTeMbHBIX 3a/lau C TIOMOII[bIO TIeZlarora;

C TIOMOII[bIO TIeflarora MPOBOAUTh XUMUUECKUM OIIbIT, HECTIOXKHBIM SKCIIePUMEHT,
J7Is1 YCTaHOBJIEHUSI 0COO@HHOCTelM 00beKTa U3yueHus, TIPUUUHHO-C/IeICTBEHHBIX CBs3ei
1 3aBUCUMOCTel 00beKTOB MeXy coboii;

C TIOMOII[bIO0 Tieflarora WKW CaMOCTOSATeNbHO (opMyaupoBaTh 00001LeHusT U
BBIBO/IbI 110 pe3y/ibTaTaM IIPOBeJiIeHHOT0 Hab/It0/IeHus, OTIbITa;

MIPOTHO3UPOBAaTh BO3MOKHOE Pa3BUTHeE XUMUUeCKHX IPOLIeCCOB U WX TIOC/Ie/ICTBUS;

WCKaTh WIM OTOMpaTh WHGOPMALMI0O WM JlaHHble W3 HCTOYHUKOB C YYeTOM
Tipe/I/I0KeHHOW yueOHOM 3a/jauu 1 3a[jJaHHBIX KDUTEPHEB.

OegnadeHue yHUBEpCAAbHbIMU y4eOHbIMU KOMMYHUKAMUGHBIMU 0elicCmeusimu:

OpraHu30BbIBaTh yueOHOe B3auMO/IefiCTBUe B rpyrrie (orpejensTb oOiive Leny,
pacripefiesisitTb POy, JOrOBapUBaThCS APYT C APYTOM U T. [1.).

C TOMOLLbIO TIelarora Wil CaMOCTOSATEbHO COCTaBJ/ISITh YCTHbIE U MHUCbMEHHbIE
TEeKCThl C HCII0/Ib30BaHHWEM WITOCTPATUBHBIX MaTepUasioB /il BBLICTYILIEHUS Tiepe/
ayIMTOpUeN;

OpraHv30BbIBaTh y4yeOHOe COTPY/JHHUYECTBO U COBMECTHYIO [leSTelbHOCTb C
yuuTe/ieM U CBePCTHUKaMH; paboTaTb WHAWBHUAYAJLHO W B TPYIIe: HaXOAUTh 0OIijee
pellieHHe U pa3peliaTh KOHPIUKThI HA OCHOBE COTJIaCOBaHUS TIO3ULIUIA U yueTa UHTEePeCOoB;
¢dbopMyiMpoBaTh, apryMeHTHPOBATh U OTCTaWBaTh CBOe MHEHHE;

OLlIeHMBaTh KaueCTBO CBOEro BK/aja B OOIWI TIPOAYKT, MPUHUMATh U pa3/ensTh
OTBETCTBEHHOCTD U TIPOSIBJISITE TOTOBHOCTh K TIPEJOCTAB/IEHUIO OTUeTa Iepe/ IPYIITION.

Oes1a0eHue yHUBepca/AbHbIMU y4eOHbIMU pe2y/1iMUHbIMU O0elicmeusimu;

oOHapy>XvBaTh U (HOPMYIMPOBaTh yuebHy0 TIpo6/ieMy, oTnipeJeNiaTh 1je/b yueOHOM
JesITe/IbHOCTY;

BJaZieTh OCHOBAaMW CaMOKOHTDOJIS, CAMOOL|eHKU, TIDUHSTUSI pelleHud |
OCYIL[eCTBJ/IEHUS] OCO3HAHHOTO BbIOOpa B yueOHOM U 103HaBaTe/IbHOM /IeATeTbHOCTH;

COOTHOCUTh CBOU [JIEMCTBUSI C TIJITaHUPYeMbIMU pe3y/bTaTaMH, OCYIIeCTB/STh
KOHTPOJIb CBO€M [lesiTe/lbHOCTU B TIpoliecce [AOCTHXKeHUs pe3yJibTaTa, OMpeessiTh
criocoObl /1eficTBUI B paMKax TMpeJJiIoKeHHbIX YCJI0BUM U TpeboBaHUiA, KOPPEKTHPOBATh
CBOU JIeHiCTBUSI B COOTBETCTBUU C U3MEHSIOIIENCsl CUTYalluel;

JlaBaTh a/IeKBaTHYIO OLIeHKY CUTYallUy U TipeJjiaraTh IJlaH ee W3MeHeHUs;

Tpe/IBUJeTh TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTH TpH pellleHud yueOHOMN
3a/jauu;

MOHUMAaTh TIPUYMHBI, 10 KOTOPBIM He ObLT JOCTUTHYT TpeOyeMblii pe3y/bTaT
JesiTe/IbHOCTH, OTpe/ieNISTh TIO3WTUBHBIE W3MEeHeHWs U HallpaB/ieHusi, TpeOyroiue
nanbHelIe paboThl;

OCO3HaHHO OTHOCHUTBCS K IPYTOMY UesIOBEKY, ero MHEHHUIO.

INPEAMETHBIE PE3YJ/IbTATBHI

B cocraBe mpeAiMeTHBIX Pe3y/bTAaTOB [0 OCBOEHUIO 00s3aTeNIbHOTO COJepyKaHus,
yCTaHOBJIEHHOTO ZAHHOU paboueli TpOrpamMMoli, BbIZIe/ISIIOT: HayuHble 3HAHUS, YMEeHUs U
criocoObl  JlelicTBUl, crieruduueckue s yueOHOTO TipeameTra «XUMMSI», BUIbI



JesiTeJIbHOCTU TI0 TIO/TyYeHUI0 HOBOTO 3HAHMS, ero UHTepIipeTalyy, npeobpa3oBaHUI0 U
TIPUMEHEHHIO B Pa3/IMUHBIX yueOHBIX U HOBBIX CUTYal[UsIX:

* TMpe/CTaB/ieHHe O 3aKOHOMEDHOCTSX W T03HABaeMOCTH SIBJIEHUM TIPUPO/BI,
MOHUMaHWe OObEeKTUBHOW 3HAUMMOCTH OCHOB XWMHYECKOW HayKd Kak 00JiacTh
COBPEMEHHOI'0 eCTeCTBO3HaHHUs, KOMITOHeHTa OOIIel Ky/JbTypbl U MPAaKTUUECKOU
JesiTe/IbHOCTH YeJioBeKa B YCJIOBUSIX COBpEMEHHOT0 00ITlecTBa; TTIOHUMaHKe MecTa
XUMUU CPeJIA PYTUX eCTeCTBEHHBIX HaYK;

* BJIaJleHWe OCHOBAMM TMOHSITUMHOIO afnrapaTa ¥ CHMBOJINUECKOTO S13bIKa XUMUU /151
cocTaB/ieHHs ()OpMYJ1 HEOpraHUueCKUX BellleCTB, yPaBHEHUN XUMUUYECKUX pPeaKLIvi
(c omopoit Ha anrOpUTM y4eOHBIX [IeHiCTBUI); BaZileHue OCHOBaMH XMUMHUeCKOU
HoMeHKAaTypbl (IUPAC u TprBUanbHOM) U yMeHUe UCTI0/Ib30BaTh eé /7Sl pellieHUst
yueOHO-TI03HaBaTe/IbHBIX 3a/lauy C TIOMOIIbIO YuuTesiss; YMeHHe MCI0/b30BaTh
Mojienu Ji7isi 0ObsICHEHUsI CTPOeHHsI aTOMOB 1 MOJIEKY/I 110 a/IFOPUTMY C OTOpOi Ha
orpe/iesieHus;

* MpejiCTaB/ieHWe O CUCTeMe XMMHUYECKUX 3HaHWUN U yMeHHe C MOMOLIbI0 YUuuTesst
TIPUMEHSITh CUCTEMY XMMUUeCKUX 3HaHWM [1J1s1 YCTaHOB/IEHUS] B3aUMOCBSI3el MexX 1y
M3y4eHHbIM MaTepUasioM U TIpU T0JlydeHUW HOBBIX 3HAHWM, a TakXKe B Ipoliecce
BBITIOJTHEHUsST y4ueOHBIX 3a/aHuii ¥ Mpu paboTe C WCTOUYHUKAMU XUMHUECKOH
MH(pOopMaLu, KOTOpasi BK/II0YaeT:

BO)KHEUIIIME XUMHUUECKHe TOHATUSI: XMMUUYEeCKUW 3JIEMEHT, aToOM, MOJIEeKYJa,
BeL[eCTBO, TPOCTOE M CJIO)KHOe BeLeCTBO, OJHOPOZAHAas M HEeOJHOpOJHAas CMeCh,
OTHOCUTe/IbHbIE aTOMHasi U MOJIeKYJ/isSipHasi MaccChl, KOJIAYECTBO BellleCTBa, MOJIb,
MOJIsIpHasi Macca, MOJSIpHbI 00beM, OKCHJ, KHCI0Ta, OCHOBaHWe, COMb (CpezHss),
XUMUUecKasi peakliyisi, peakliuu COeJUHeHUsI, peaki[iy pa3/ioKeHUs], peaKijuu1 3aMell|eHus,
peakiid oOMeHa, TervioBOM 3(h(eKT peakiM, 3K30- U SHAOTEPMHUECKHEe PpeaKI|uH,
pacTBOp, MaccoBasi [0/l XWMHUUeCKOr0 3j7eMeHTa B COeJWHEeHWW, MaccoBasi [JoJid U
TPOLIEHTHAsE KOHL|EHTPALUsi BellleCTBa B pacTBOpe, /PO aTOMa, 3JIeKTPUYECKUW CJION
aToMa, aTOMHasi opbrTasb, pafilyC aTOMa, BaJIeHTHOCTh, CTeTleHb OKUC/IeHUS, XUMUUeCKast
CB$I3b, 3JIEKTPOOTPHULIATE/ILHOCTb, TOJISIPHAasi U HeroJisipHasi KOBaJIeHTHasi CBsi3b, MOHHas
CBsI3b, MeTa//IMueckasi CBsi3b, KpUCTa/UIMUeCKasi pelleTka (aToMHas, HWOHHas,
MeTa//TMyecKasi, MOJIeKyJ/sipHasi), UOH, KaTUOH, aHWOH, 3JIEKTPOJIUT U He 3JIeKTPOJIUT,
3/IEKTPOJTUTHYUECKAsT ~ AWCCOIWAIINS, peakMi MOHHOTO 0OMeHa, OKHCIUTEeTbHO-
BOCCTAHOBUTE/IbHBIE  pEaKLUW, OKUC/IUTEeb U BOCCTAHOBUTE/b, OKWUC/IEHUE U
BOCCTAHOBJIEHHe, 3JIEKTPOJIN3, XHMHUUYECKOoe paBHOBecHe, oOpaTHMble W HeoOpaTHMbIe
peakiiuM, CKOPOCTb XWUMWUECKOM peakluM, KaTaju3aTop, Mpefe/lbHO [JOMyCTUMast
koHueHTpanus (ITJK), koppo3us MeTasioB, CI/IaBbl;

OCHOBOTMO/IAraroiye 3aKOHbl XUMHUU: 3aKOH COXpaHeHHWsI Macchl, [leproauyeckuii
3akoH [I. 1. MeHpeneeBa, 3aK0OH IOCTOSIHCTBA COCTaBa, 3aKOH ABOrazpo;

TEOpUU XUMHM: aTOMHO-MOJIEKY/ISIDHasi TeOpusi, TeOpUsl 3JeKTPOJUTUYECKON
AUCCOLMALIMM, a Tak)Ke TpeACTaB/AeHUs] 0 HayuHbIX METO/ax I03HaHHWs, B TOM UUCJIe
9KCIepUMeHTalbHbIX U TeOPeTUYeCKUX MeTOoJax HWCCAe[OBaHUS BelleCTB U U3yueHUs
XMMMWYECKUX peaKIui;

* Tpe/iCTaB/eHUe O MeprUoANUYeCKOM 3aBUCMMOCTU CBOWMCTB XMMUUYECKUX 3/IEMEHTOB
(paguyc aToma, 37€KTPOOTPULIATENBHOCTh), TPOCTBIX W CJIOXHBIX BeL[EeCTB OT
TIOJI0’KEeHUS 37ieMeHTOB B [Tepruoanyeckor cucteMe (B MasibIX MEPUO/IaX U IJIaBHBIX
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MOATpyNMax) YW 37eKTPOHHOTO CTPOEHWs] aToMa; yMeHue OOBSICHSTH CBS3b
MoJIOKeHus1  syeMeHTa B [lepuoguueckod  cucteMe €  YUC/IOBBIMU
XapaKTePUCTUKaMH CTPOEHUs] aTOMOB XMUMHWYECKHX 3/7IeMEeHTOB (COCTaB M 3apsif,
Aapa, o0Ilee 4YKWC/IO0  3/IEKTPOHOB),  pacmipefeieHHeM  3/IeKTPOHOB  TIO
SHEPreTUYeCKMM YPOBHSIM aTOMOB MEPBBbIX TpPeX MEepPUO/IOB, Kalus U Kasblvs;
K/acCU(UIIMpOBaTh XUMHUUYECKWe 3JeMeHTbl C OIOpod Ha ompejeneHus
(bH3MUeCKOro CMbIC/Ia AMPOBBIX JaHHBIX TIEPUOANYECKOMN TaOIUIIb;

yMeHUe KJIaCCU(PULIMPOBATh XUMUUYECKUE 3/IEMeHThI, HeOpraHu4yeckue BelllecTBa U
XMMUUeCKre peaklid C OTOPOM Ha CXEeMbI; Orpeje/siTh BaJleHTHOCTb U CTeleHb
OKHCJIEHUSI XUMHUYeCKUX 3JIeMeHTOB, BHJ, XWUMWUECKOM CBSI3U UM  TUI
KPUCTA/JTMUECKOW CTPYKTYPhl B COeJIMHEHMSIX, 3apsij, MOHa, XapakKTep CpeJbl B
BOJHBIX pacTBOpax BelllecTB (KUC/IO0T, OCHOBAHUM ), OKUCIUTETb U BOCCTAHOBUTETh
110 a/ITOPUTMY YUeOHBIX JeUCTBUM;

yMeHHe XapaKTepru30BaTh C OMIOPOM Ha CXeMy (PU3HUecKre U XMMUYecKre CBOMCTBa
MPOCTBHIX BellecTB (KWUCI0pPOJ, O30H, BOAOPOJ, rpaduT, ajiMas, KPeMHUM, a3oT,
docdop, cepa, X/10p, HaTpUM, Kaluii, MarHUH, Ka/bliWii, aTlOMUHUM, >Keje30) U
C/IOXKHBIX BeIeCcTB, B TOM UHWCJIe UX BOAHBIX pacTBOPOB (BOZAa, aMMHaK,
XJIOPOBOZIOPO/, CepOBOAOPOJ, OKCUZABbI U TMAPOKCUABLI MeTa/yioB I - ITA rpymm,
amomunusi, meau (I1), nquuka, xkenmeza (II m III), okcugwr yrnepoga (II u IV),
kpeMHuus (I1V), asora u ¢ocdopa (III u V), ceprr (IV u VI), ceprucras, cepHas,
a30TUCTasl, a30THasi, (PocdopHasi, yrojbHas, KpeMHHeBasi KHACI0Ta U UX COJH);
OMNMChIBaTh C OMOPOM HAa MUIaH M KJ/IHUeBble CJI0Ba; YMeHHe MPOrHO3MpOBaTh U
XapaKTepu30BaThb CBOWCTBA Bell[eCTB B 3aBUCMMOCTH OT UX COCTaBa U CTPOEHUSI
MocJie MpeJBapUTEeNbHOIO aHalM3a IOJ, PYKOBOACTBOM Ilefjarora, NpUMeHeHHe
BeL[eCTB B 3aBUCUMOCTU OT UX CBOMCTB, BO3MOKHOCTb MPOTEKaHUS] XUMUYECKUX
MpeBpallleHWid B pa3/IMYHbIX YCAOBUSIX, B/IUSIHUE BeILeCTB M XUMHYECKUX
TMPOLIECCOB HAa OpraHW3M ue/ioBeKa M OKPY’Karolllyto MPUPO/IHYIO CPeay;

yMeHHe COCTaB/IATb 10 00pa3illy, cxeMe, aJrOPUTMy YyueOHbBIX [JelCTBUM
MOJIeKY/ISIDHbIE M MOHHbIe ypaBHEHHWs peaklu (B TOM UHCJie peakliid UOHHOTO
oOMeHa ¥ OKHC/IUTe/bHO-BOCCTAaHOBUTEBHBIX pPeakIi[iil), WIMHOCTPUPYIOIIAX
XMMHUECKHe CBOUCTBA M3yUYeHHBIX KaCCOB / TPYNN HEOPraHUYeCKUX BellecTB, a
TaK>Xe MOATBePXKAAII[MX TeHeTUUYECKY0 B3aUMOCBS3b MEX/1y HUMY;

yMeHUe BbIUHC/IATb OTHOCUTETbHYI0 MOJIEKY/ISIPHYIO M MOJISIPHYIO MacChl BEILIeCTB,
MacCOBYHO [IOJIF0 XWMHUYECKOrO0 3jieMeHTa B COeJWHEHWH, MacCCOBYKO [IOJIFO
BellleCTBa B pacTBOpPe, KOJIMUECTBO BeIlecTBa 1 ero Maccy, 00bEM ra3oB C omopoi
Ha ob61mue hopMyJsibl; yMeHHe MPOBOAUTH pacyeThl 10 YpaBHEHUSM XUMHYECKUX
peakiiii U HaXOJWUTb KOJIAUECTBO Bell[eCTBa, 00BEM W MacCy peareHTOB W/IH
TTPO/IYKTOB PeakKi[iy C OTIOPOi Ha oOpa3el], aJifOPUTM yueOHBIX JeNCTBU;
B/a/ieHeé OCHOBHBIMU MeTO/IaM{ HayuHOTO TO3HaHus (HabstoJeHue, u3MepeHue,
9KCIIePUMEHT, MO/IeJIMPOBaHKE) MPY U3YUeHHH BelleCTB U XUMUUECKUX SIBJIEHUM C
OTTOPOM Ha aJrOPUTM y4eOHBIX [IefiCTBUIM; yMeHHe chOpPMY/IHPOBATh MpobieMy M
TIpe/I/IOKUTH TyTH ee pellleHust C TIOMOIIBI0 Tieflarora; 3HaHHe OCHOB Oe30macHoM
paboThl C XUMHUYECKUMH BeIljeCTBaMH, XMMHUUYECKOW TOCy/Iol U /1labopaToOpHbIM
o0opy/ioBaHUEM;

Ha/lMuMe MPaKTUUeCKWX HAaBBIKOB IJIAHWUPOBAHUSI U OCYILECTB/IEHUS CJIeAyOLIUX
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XUMHWYECKUX SKCIIePUMEHTOB 10/ pyKOBOZCTBOM yuuTesisi C 00CyKJeHreM I1aHa

pabOoThI WK COCTaB/IeHUEM TaOULIbI:

M3yJeHre U OnrcaHue (pU3nYecKux CBOMCTB BeIlleCTB;

O3HaKOMJ/IeHUe C (PU3NYeCKUMHU U XUMUUeCKUMU SIBJIEHUSIMUY;

OTBITHI, WIHOCTPUPYIOLL{MEe TIPU3HAKM NPOTEKaHUs] XUMUUEeCKUX peakliuii;

u3yueHue CriocoO0B pasjiesieHusi cMecei;

MoJIyueHue KUCI0po/a U U3yyeHe ero CBOMCTB;

MoJiyueHue BOJJOpO/ia U U3yueHre ero CBOWCTB;

TMoJTyueHue YIryIeKUC/I0ro ra3a v u3yueHre ero CBOWCTB;

MoJlyueHre aMMHaKa U u3yuyeHue ero CBOMCTB;

MPUTOTOBJIEHWE PacTBOPOB C OMpeJie/IeHHOW MacCOBOM [0Jiel pacCTBOPEHHOIO
BeL|eCTBa;

WCC/Iej0OBaHWe U OMNMCAaHHWe CBOMCTB HeOpraHW4yeCKMX BeleCTB Ppa3/IhyHbIX
KJ1aCCOB;

NpYMeHeHre WHJMKATOpOB (JlaKMyca, MeTWIOpaHXka U (eHosTanenHa) Aas
orpeiesieHUs XapaKTepa Cpe/ibl B pacTBOpax KMCJIOT U 11je/ioue;

M3yuyeHWe B3aMMOJIEMCTBUSI KUCJIOT C MeTa/UlaM{, OKCHJaMu MeTaslioB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMUA OCHOBaHHUSIMH, COJISIMU;

MoJIyueHre HepaCTBOPUMBIX OCHOBaHUA;

BbITECHEHME OJJHOTO MeTasula JPyrUM U3 pacTBOpa COJY;

uccieoBaHue aM(OTepHBIX CBOMCTB TMAPOKCH/OB aTFOMUHUS U LIUHKaA;

pellleHMe SKCIIePUMEHTA/NbHBIX 33Ziau 1o TeMe  «OCHOBHbIE KIacChl
HeOpraHWYeCKHUX COeJUHEHU»;

pellleHHMe SKCIIePUMEHTA/NbHBIX 3aZlau 10 TeMe  «JJIeKTPOJIUThYecKast
AUCCOLALIUA»;

pellieHre SKCIepUMEeHTaTbHbIX 33/lau Mo TeMe «BakHellue HemeTa/libl U UX
COeJUHEeHNsI»;

pellleHMe SKCIepUMeHTalbHbIX 3aau 1Mo TeMe «BaxHelllyve MeTamabl U HUX
COeJMHEeHUSI»;

XUMHUUEeCKHe 3KCIIepUMEHTbI, WTFOCTPUPYIOLIME MPU3HAKM MIPOTEKaHUsl peakLyil
VOHHOI'0 0OMeHa;

KaueCTBEHHble peaKlMM Ha TMPUCYTCTBYIOLIME B BOJHBIX pacTBOpax MOHBI:
xynopusi-, Opomuz-, wogun-, cynbdar-, ¢docdar-, kKapOOHAT-, CUIMKAT-aHUOHBI,
T'UIPOKCU/I-MOHBI, KaTUOHbI aMMOHMS, MarHusi, KajbLUsi, aJlOMUHUSA, Keje3a (2+) u
kesesa (3+), meau (2+), LIMHKa;

yMeHUe TIpe/ICTaB/sATh pe3y/bTaTbl 3KCllepuMeHTa B (opMe BbIBO/OB,
Jl0Ka3aTe/bCTB, TpaMKOB U Tab/IUL] U BBISIB/STH SMITMPHUUECKUe 3aKOHOMEePHOCTH;

* BJIaJleHUe TpaBuIaMy Oe3oracHOro obpalljeHus C BelleCTBaMU, MCIO/b3yeMbIMU

B TIOBCEJJHEBHOM >KM3HH, a TaK)Xe IpaBWIaMU TOBeJleHUs B LiesiX cOepekeHUs

3/I0POBbSI U OKpYKarollle MpUPOJHOM cpeZibl; MOHUMaHHe Bpefa (OMacHOCTH)

BO3/IeliCTBUS Ha )KMBbIe OPraHM3MbI OMpe/ie/ieHHbIX BeIlecTB, a TakKe Croco0oB

yMeHblLLIEHUs] U TIpeJOTBpallleHUs] KX BpEeJHOI0 BO3JEWCTBUS; ITOHWMaHHe

3HaueHUsl )KUPOB, Oe/KOB, YreBO/OB /IJIsi OpraH13Ma uesioBeKa;
* BJIaJileHMe OCHOBaMH XMMUYeCKOW rPpaMOTHOCTH, BK/TFOYAlOIleld yMeHe MpaBUIbHO

WCTI0/Tb30BaTh M3y4yeHHbIe BelljeCcTBa W MaTepuasbl (B TOM 4uC/ie, MUHepaIbHble
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yI0obpeHwusi, MeTaslIbl U CIIJIaBbl, POAYKTHI IepepaboTKU MPUPOAHBIX HCTOUHUKOB
yI/1eBOA0pO10B (YIJisi, MPUPOAHOrO ra3a, HeTH) B ObITY, CeJTbCKOM X035IHCTBe, Ha
TIPOU3BOZCTBE; yMeHUe TPUBOAUTH TIPUMEpHLI TIPaBU/IBHOTO WCII0/Ib30BaHUs
M3yUeHHbIX Bell[eCTB ¥ MaTepUasoB;

* yMeHHe yCTaHaB/MBaTh CBSI3W MeXy peanbHO Hab/oJaeMbIMA XUMUUECKUMU
SIBJIEHUSIMU M TIPOLIeCCaMH, TIPOUCXO/SAIIMMHA B MaKpO- U MUKPOMUPE, 00BSICHITh
TIPUUMHBI MHOT000pa3usi BeIieCTB; yMeHHe WHTerpupoBaTh XUMHUECKHe 3HaHUS
CO 3HaHUSIMU APYTUX YUeOHBIX ITPeIMETOB C TTOMOII[LIO TIeIarora;

* mpeJCTaB/ieHre 0 cepax Mpo(ecCUOHATBEHOM eITeIbHOCTH, CBA3aHHBIX C
XMMUEN U COBPEMEHHBIMM TEeXHOJIOTUSIMH, OCHOBAHHBIMH Ha [IOCTH)KEHMSIX
XUMUUYECKOW HayKH; HaJuude OmbiTa PaboThl C pa3TWUHBIMA HCTOYHUKAMU
VMH(}OpMaLMKU N0 XMMHUH (Hay4HO-MOIY/IsIpHas IMTepaTypa, CJI0BapH,
CTIPaBOYHUKM, UHTEPHET-peCcypchl) C OMOPOM Ha a/TOPUTM: YMeHHe OOBbeKTUBHO
OLleHUBaThb WH(OpMALMI0 O BeleCTBaX, MX MpeBpalleHUsIX U MPAKTUYECKOM
TIPUMEHEeHUHN.

TpeOoBaHusi K TNpeAMEeTHBIM pe3y/JbTaTaM OCBOEHHUsI y4eOHOro mpeAMeTa
«XuMHUs», pacnpejie/ieHHbIE 10 rofaM 00yJeHust

Pe3ynbTatel Mo rojam ¢GOpMYJMPYIOTCS [0 TIPUHLIMITYY [A00aB/ieHHsi HOBBIX
pe3y/JbTaTOB OT rofa K TOoAy, y>Ke Ha3BaHHble B MPebIAYLIMX rojax MO3WLUH, Kak
MpaBuUJ/IO, JJOCJIOBHO He TMOBTOPSIFOTCS, HO YUYUTHIBAOTCS (pe3y/bTaTbl OUepeHOro roja
10 YMOJTUaHHIO BKJTIOUAIOT pe3y/bTaThl NPeAbIAYIIHX JIeT).

8 K/IACC

pacKpbIBaTh CMBIC/T OCHOBHBIX XUMHYECKHWX TIOHSTHUH: aToM, MOJeKy/a,
XUMUUECKUN 3/IeMEeHT, MPOCTOe BelleCTBO, CJI0XKHOe BellecTBO, CMeCh (OHOpO/Hasi U
HEOJHOpPO/IHasl), Ba/leHTHOCTb, OTHOCHUTe/IbHAsi aTOMHasi W MOJIeKY/sipHas Macca,
KOJIMUeCTBO Bell[eCTBa, MOJIb, MOJISIPHasi Macca, MaccoBasi ZIojisi XMMHUYeCKOTo 37ieMeHTa
B  COeJWHEHWW, MOJIIDHbIE  O0BEM, OKCHM, KHC/IOTa, OCHOBaHHE, COJlb,
3/16KMpOOMpUYAmMe/IbHOCMb?, CTereHb OKHCJIeHUS, XUMHUeCKasl  peakLys,
K/accuuKalysl peakUUid: peakluM COeJWHEHHWs, peakLUU pa3/ioKeHUs, peakiuu
3aMelrieHus], peakiid oOMeHa, 9K30- U SHAOTePMHUUeCKUe peaki[iu; menaio8otl hpexkm
peakyuu; siipo aToMa, 37eKTPOHHBIA C/I0M aToma, aTOMHasi opOuTaib, pafiuyC aToMa,
XUMUYecKas CBsi3b, TOJISIDHAsi U HeroJisipHasi KOBaJIeHTHasl CBsi3b, UOHHAs CBsi3b, WOH,
KaTWOH, aHWOH, pacTBOp, MaccoBas M0/si BelllecTBa (TIPOLIEHTHAsl KOHIIEHTpal[usi) B
pacTBOpE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMMUECKUX TOHSTHM (cM. 1. 1) u
TIPUMEHSITh 3T TIOHSATUS PY OMMCAaHUM BeIIeCTB U UX TpeBpallleHuH;

WCITI0/Ib30BaTh XHMUUECKYI0 CHMBOJIMKY [IJI1 COCTaB/ieHHUs (OpPMYJ BeIlecTB,
MOJIEKY/ISIPHBIX YpaBHEeHUIN XUMHUUYeCKUX peaki[ii, 3/1IeKTPOHHOro OaaHca;

OoTpe/ie/isiTh Ba/IeHTHOCTb aTOMOB 3/IeMEHTOB B OWHApHBIX COeJUHEHUSX; CTereHb
OKMCJIeHUSI 37IeMeHTOB B OMHAPHBIX COeIMHEeHUSIX C OTIOPO Ha OTipeie/ieHus], B TOM UHc/ie
CTPYKTYpPHPOBaHHbIe; TIPUHA//Ie)KHOCTD BellleCTB K OTpe/ie/IEHHOMY K/IacCy COeMHeHU

2 3nech U flanee KypcMBOM 0603HaUar0TCA TIAHUPYEMbIe TIPEMETHBIE PE3Y/IbTaThl, KOTOPBIE MOTYT GBITh TIOTEHIMAIbHO
JIOCTUTHYTHI 0Oyyatorumcst ¢ 3T1P, HO He AB/STIOTCS 00s13aTeTbHBIMMU.
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no QopmysiaMm; BUJ XUMHUYECKOM CBsi3U (KOBaJieHTHasi M MOHHAas) B HEOpraHWYeCKHUX
COeIUHEHUSX;

VIMeTb Tpe/iCTaB/IeHUe O CUCTeMe XUMUYEeCKUX 3HAaHUM, YMETb C IOMOLLBI0 YUUTE st
TIPUMEHSITh CUCTEMY XWMWUUECKHMX 3HAHWM, Jid YCTaHOBJIEHWSI B3aMMOCBSI3U MEXIY
M3yueHHbIM MaTepuajioM U TIpU TIOy4YeHWH HOBBIX 3HaHWUM, a Takxke Tipu pabore C
VMCTOYHUKaMU XUMUAUYeCKON UH(opmaui. OpueHTUPOBAThCS B MOHATUSIX U ONIepHPOBaTh
UMM Ha 06a30BOM ypOBHe, TIPUMEHSITb MPU BBINIOJIHEHUM YUeOHBIX 3aJlaHHN U pelleHUd
pacyeTHBIX 3a/lay C OMOPOM Ha aJrOpuUTM YyueOHBIX [JeMCTBUM W3y4yeHHbIe 3aKOHbI U
TeOpUU: 3aKOH coXpaHeHusi macchl, Ileproguueckuy 3akoH [I.M. MeHpeneeBa, 3aKoH
NnocmosiHcmea cocmaed, 3aKOH ABOrazipo; aTOMHO-MOJIeKyJissipHast Teopusi. COOTHOCUTD
o003HaueHus1, KOTOpble uUMeloTcss B Tabsuie «Ilepuozueckasi cucTeMa XUMHUECKUX
snemenToB [I. V1. MeHzeneeBa» C UMC/IOBBIMHA XapaKTe€PUCTUKAMH CTPOEHHsS aTOMOB
XUMUUECKUX 3/ieMeHTOB (cocTaB M 3apsj sfpa, oOlljee UWCIO 3/IeKTPOHOB W
pacripefiesieHre X M0 3JIeKTPOHHBIM CJIOSIM);

K/1acCU(ULIMPOBAaTh  XMMUUYECKUe S/IeMeHTbl; HeopraHWyeckde BellleCTBa;
XUMHAUeCKre peakiuu (M0 4YWC/Iy M COCTaBy y4YacTBYIOLIMX B peakl[Md BeIecTB, IO
TerioBoMy 3(h@eKTy, Mo W3MeHeHHI0 CTelleHU OKUC/IeHUs] XUMHUeCKUX 3/IeMEHTOB) C
OMOpPOU Ha CXeMbl;

XapaKTepr30BaTh (OMMCHIBATh) 00L[1e XUMUUeCKHe CBOMCTBA BeIleCTB Pa3/IMUHbIX
KJIaCCOB,  MOATBepXJas  OMucaHve TNpUMepaMd  MOJIEKYJSPHBIX  ypaBHEHUM
COOTBETCTBYIOLIMX XUMUUECKHX PeakKLUi C ONTIOPOM Ha CXeMBbI;

MPOrHO3MPOBAaTh CBOKCTBA BEILECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOEHWS;
BO3MOJKHOCTH MPOTEKAHUS] XWUMHUECKUX MpeBpalljeHul B pa3/IMYHbIX YCIOBUSX IMOC/E
TIpe/IBapUTe/IbHOTO 00CYKAEeHUs C Tiefiarorom;

BBIYMC/ISITh OTHOCUTE/IbHYI0 MOJIEKYJ/IAPDHYI0 W MOJIAPHYIO MacChl BeleCTB;
MacCOBYIO [IOJIF0 XMMHYeCKOro 37eMeHTa 1o (opMmysie COeJlMHEeHUs; MaCCOBYHO [IOJIHO
BellleCTBA B PaCcTBOpe; TPOBOJUTH PACYETHI MO YPaBHEHUIO XUMHWYECKOW peakLrd C
OMOpOU Ha anrOpUTM;

TIPUMEHSITh OCHOBHBIE OIepalyy MBICUTEBHON JeTeJIbHOCTA - aHalIu3 U

CUHTe3, CpaBHeHHWe, 00001eHre,cucTeMaTr3alys, KlacCUHUKalKs, BbISIBIEHHE
NIPUYMHHO-C/IeICTBeHHbIX CBSI3ed - /11 M3y4YeHUs CBOWCTB BeLeCTB U XUMHYECKUX
peaklii; ecTeCTBEHHO-HayuHble MeTOZbl TIO3HaHUS - Hab/rofieHre, W3MepeHue,
Mo/leTMpOBaHue, SKCIIePUMEHT (pe/ibHbll U MbIC/AeHHbIll) TIOJ, PyKOBO/JCTBOM IeJjarora;
C/lefloBaTh TIPaBU/IaM TMOJIb30BaHUSI XMMUYEeCKOM TOCYA0# 1 1abopaTOpPHBIM

obopy/ZioBaHHEM, a TaK)Ke MpaBWiaM oOpallleHus C BellleCTBaMU B COOTBETCTBUM C

VMHCTPYKLUSIMA TI0 BBITOJIHEHHIO /1ab0paTOPHBIX XWMWYECKUX OIMbITOB TIO0

MOJIyueH!0 U cobupaHuio ra3oo0pa3Hbix BelllecTB (BOZOpOJa W KUCJI0pO7a),

TIPUIOTOBJIEHUIO PACTBOPOB C OMNpeAeIéHHOM MaCCOBOMW [0JieM PacTBOPEHHOTO

BellleCTBa; IUIAHUPOBaTb W MPOBOJUTH XUMHUYECKHE 3IKCIIEPUMEHTHI 10

Pacrio3HaBaHMIO PAaCTBOPOB I1jeJI0Uer U KUC/IOT C TTOMOLLIBbI WHAWKATOPOB (JIAKMYC,

dbeHonPTanenH, MeTWIOPaHX W Ap.), MOATBEP)KJAIOIINX KauyeCTBEHHBIM COCTaB

HEeOPraHWYeCcKHUX BeleCcTB (KaueCTBeHHbIe PeaklMM Ha MOHbBI) MO/ PYKOBOACTBOM

rezarora.
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9 KJ/IACC

PacKpbIBaTh CMbIC/I OCHOBHBIX XMMHAUECKUX MMOHATUM: XUMUUYECKUU 3/IEMEHT, aTOM,
MOJIeKy/ia, UOH, KaTUOH, aHUOH, TIPOCTOe BeL[eCTBO, CJI0XKHOE BellleCTBO, BaJIEHTHOCTb,
3JIEKTPOOTPHULIATE/IBHOCTh, CTENeHb OKHWC/IeHHs, XUMHUYeCKass peaklusi, XUMHuecKast
CBSI3b, Men/osoll 3¢hpekm peaxkyuu,Mojib, MOJSIPHBIM 00BEM, PACTBOP; 3/TEKTPOJIUTHI,
HEeJJIEKTPOJIUTRI, 37IeKTPOIUTAYECKasi [UCCOLMALMS, peaki[id HOHHOro oOMeHa,
KaTajni3aTop, XUMUUYecKoe pasHogecue, obpamumble U Heobpamumble peakyuu,
OKHCJIUTe/IbHO-BOCCTAHOBUTE/IbHBIE peaKl[iW, OKUC/IUTEe b, BOCCTAHOBUTE/ b, OKUCIEHNE
M BOCCTaHOBJIeHWe, asuIOTPONusi, amM(OTEepHOCTb, XWUMHYecKasi CBsi3b (KOBasjieHTHasl,
VMOHHAasl, MeTa/yIndeckas), KpUCTa/Jimyeckass pelléTka, KOppo3us Memasaios8, Cnidebl;
CKOpoCmb Xumuueckoll peakyuu, TipefienbHO ponyctuMas KoHieHTpaius (IT1K)
BellleCTBa;

WJUTFOCTPUPOBAaTh B3aMMOCBS3b OCHOBHBIX XWMHWUECKUX MOHATHM (cM. 1. 1) u
TIPUMEHSTh 3T TTOHATHSA MPU ONKMCAHUM BELLeCTB U UX MpeBpallleHnH;

WCTI0/Tb30BaTh 3HAKW U CUMBOJIBI /11 (PUKCAIUM pe3y/IbTaTOB HabJ/roeHuH,
cocTaByieHUsi (pOpMyJ1 BeleCcTB U ypaBHEHUN XWMUUECKUX peaklyi, 3alvCy JaHHbIX
yCJIoBH# 3a/jau. Vcronb3oBaTh 0003HaUeHus1, uMetolrecs: B [leproanueckoit cucteMme
Tab/MIle paCTBOPUMOCTU KMC/IOT, OCHOBAHMM U COJIEM B BOJIe /s BBITTOTHEHUS 3a/JaHHUM.

onpeie/iATh BaJIeHTHOCTb U CTeMeHb OKWUC/IEHUSI XMMHUUYECKUX 3JIEMEHTOB B
COeIMHEHUSIX Pa3/IMUHOIO COCTaBa; MPUHAZJIEXKHOCTh BELeCTB K ONpe/ie/IEHHOMY KJ1acCy
COeIMHEHWM C OMOpPOM Ha OmpefiejieHus, B TOM YWUC/Ie CTPYKTYPHPOBaHHbIE; BU/bI
XMMUUECKOM CBsi3u (KOBaJleHTHasl, WOHHasl, MeTaj/ulnueckas) B HeOpraHhueCcKux
COeIMHEHUsX; 3aps]i MOHA MO0 XUMHYeCKOW (opMyse; XapakKTep Cpellbl B BOJHBIX
pacTBopax KHC/JIOT M IIeJIoUei, mun Kpucmaniuueckol pewémku KOHKPemHo20
gewjecmeda;

packpeiBaTb  cmbic1  Ileppoauueckoro  3akoHa .M. MeHpgeneeBa wu
ZIeMOHCTPUPOBATh ero MOHMMaHUe: ONUChl8AMb U Xapakmepu308amp TabIMUHY0 GopmMy
[lepronueckor CUCTeMbl XWMHWYECKUX SJIEMEHTOB: pa3/uyaTh [IOHATUSI «TJIaBHas
noarpyra (A-rpynma)» U «mobouHass moarpyrmia (B-rpymma)», Manble W OOJIbIIHe
Tepuoibl; cCoomHocumb 0003HaueHUsi, KOTOpble UMEIOTCS B IepuoJudeckoi Tabsuie, C
YMC/IOBBIMU XapaKTEePUCTUKAMU CTPOEHHS aTOMOB XUMHWYECKUX 3JIEMEHTOB (COCTaB U
3apsifi sifipa, obirjee YKC/I0 3/1€KTPOHOB U pacrpefie/ieHre WX 10 37IeKTPOHHBIM CJIOSIM);
006s1CHAMBb 00111ie 3aKOHOMEPHOCTU B U3MEeHEeHHY CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX
COoeIMHEHWH B Mpe/iesiaX MajbIX MePUO/IOB U IJIaBHBIX MOJATPYMH C YUETOM CTPOEHUST UX
aTOMOB;

K/1IaCCUGULIMPOBATh XUMUUECKUEe 3/IeMeHThl; HeopraHhuecKue BellleCTBa;



XUMUYEeCKHe peakluyy (M0 UMCIy M COCTaBy YYacCTBYHOLIMX B peakLUM BeIecTB, IO
TerioBoMy 3(deKTy, 1Mo U3MeHeHHI0 CTelleHel OKUC/IeHUS XUMUYEeCKHX 371eMEHTOB) C
OMOpPOU Ha CXeMBbI;

XapaKTepHu30BaTh (OIMUCHIBAaTh) 0OIIHe W crierupHUecKre XMMHUUEeCKHe CBOMCTBA
BeILeCTB pa3/IMUHbIX K/IaCCOB, MOATBep’KJasi OMMCaHWe MpPUMepaMy MOJIEKY/SIDHBIX U
VIOHHBIX YPaBHEHUM COOTBETCTBYHOIMX XUMUYECKUX PeaKLUM C OMOPOM Ha CXeMBbI;

COCTaB/ISITb YPaBHEHUSI 3/€KTPOJIMTUUYECKOW [UCCOLMALMM KUC/IOT, Le/ioued U
COJIeM; TIOJIHbIe W COKpAIl|éHHble ypaBHEHUs peakluidi WOHHOrO OOMeHa; ypaBHEHHS
peakiui, TIOATBePXKAAOIINX CYI[eCTBOBaHHWEe T'eHeTUUeCKOW CBSI3U MeXX/ly BellleCTBaMU
Pa3/IMYHBIX K/1aCCOB;

pacKpbiBaTb  CYI[HOCTb OKHCJIUTE/IbHO-BOCCTAHOBUTETbHBIX peakiui
MOCpeICTBOM COCTaBJIeHUsI 3/IEKTPOHHOTO OasiaHca 3TUX peakiiuii;

MPOrHO3MPOBAaTh CBOKCTBA BelL[eCTB B 3aBUCUMOCTHU OT UX CTPOEHHS; BO3MOKHOCTH
MPOTeKaHUsI XUMHUYEeCKUX TIpeBpallleHui TIoc/ie Tpe/iBapuUTeNIbHOTO 00CYXaeHusi C
reJiaroroMm;

BBIUUC/IATb OTHOCUTE/IbHYI0 MOJIEKY/ISIPHYI0O W MOJIIDHYHO MacChl BellleCTB;
MacCOBYHO [IOJIF0 XMMUYeCKOro 3jieMeHTa 1o ¢opMy/ie COoelMHEeHUs; MaCCOBYHO [IOJIHO
BellleCTBa B PaCcTBOpe; TPOBOJUTH PACYEThHI MO YPaBHEHUID XUMHYECKOW peaklud C
OIOPOY Ha anropuTM;

C/lefloBaTh TpaBW/aM TIOJb30BaHUS XWUMHWUECKOW TIOCyZioli ¥ 1abopaTOpHBIM
o0opy/loBaHHEM, a TaK)Ke TIpaBWaM oOOpallleHuss C Bell[eCTBaMH B COOTBETCTBUH C
WHCTPYKI[USIMH TIO BBITOTHEHHIO Tab0paTOPHBIX XUMUUYECKHUX OTBITOB I10 ITOTYUYEHHUIO U
cobupaHuio ra3000pa3HbIX BelllecTB (aMMHaKa U yI/IeKUC/I0ro rasa);

MPOBOIUTh peakliuM, TMO/TBEep)K/JalolMe KaueCTBeHHbIM COCTaB pa3IUYHbIX
BeI|eCTB: pPACIO3HAaBaThb OIBITHBIM TyTéM XJOpUA- OpoMuA-, UOAUA-, KapOoHaT-,
docdart-, cunukart-, cyabhar-, THAPOKCH-UOHbI, KATUOHBI aMMOHMS ¥ MOHBI U3yUYeHHbIX
MeTasIOB, TIPUCYTCTBYIOLLIE B BOJJHBIX PACTBOPAaX HEOPraHWYeCKHX BeleCTB;

MIPUMEHSITh OCHOBHbIE OTepaliii MbIC/IUTE/IbHOM AesiTeIbHOCTH - aHa/IU3 U CUHTe3,
cpaBHeHHe, 0000IIieHe, CUCTeMaTU3al|Io, BhIsIB/IeHNEe TIPUUMHHO-C/Ie/[CTBEHHBIX CBsi3ei
- [T U3y4yeHWs] CBOMCTB BeIeCTB YW XUMMHUYECKUX peakiuii; ecTeCTBeHHO-HayuyHble
METO/IbI TI03HAHUS - HaO/MIoieHre, n3MepeHre, MOZie/IpOBaHue, IKCIIepUMeHT (peasTbHbIN
Y MBIC/IEHHBIN).



KPUTEPUU U HOPMbI OLIEHKU ITPEJIMETHbBIX PE3YJ/IBTATOB
OBYYAIOIINXCHA C 3IIP I10 XUMUHN

OLEHKA YCTHOI'O OTBETA

OTMmeTKa «5»:

- OTBeT IOJIHbIM U NPABU/IbHBIM Ha OCHOBAHUU U3YUYEHHBIX TEOPUH;

- MaTepua/si WU3/I0KeH B OIpe/ieJIeHHON JIOTUYeCKOW T10c/ie/loBaTeTbHOCTH,
NUTEepPaTyPHbBIM S13bIKOM;

- OTBeT CaMOCTOSITE/IbHBIN.

OTMmeTKa «4»;

- OTBeT IOJIHBIA U TPaBUIbLHBIM Ha CHOBAHUU U3yUeHHbIX TeOPUH;

- MaTepuasl U3/I0’KeH B OIpeZie/IeHHON JIOTUUeCKOW T0C/iej0BaTelbHOCTH, TPU
3TOM /IOMYILleHbI ZBe-TPU HeCyIIleCTBeHHbIe OILIMOKU, WUCIIpaB/ieHHbIe TI0 TpeOOoBaHUIO
YUUTEJIS.

OTMmeTKa «3»:

- OTBeT TIOJIHbIM, HO TIPYU 3TOM /IONYyIlleHa CYIIeCTBeHHasl OIIHMOKa WM OTBET
HeTI0/THbIN, HeCBSI3HBIM.

OTMmeTKa «2»:

- TIpU OTBeTe OOHapy)XeHO HeMOHWMAaHWEe YYall[dMCSi OCHOBHOTO COJZIep>KaHUS
yueOHOr0 MaTepuasia WM AOMYIeHbl CyIlleCTBeHHble OIIMOKH, KOTOphbIe YUall[UHCS He
MO>XKXeT UCIPaBUTh MPH HABOZSIIMX BOMIPOCAX yUUTe/Isl, OTCYTCTBHE OTBeTa.

OLEHKA TTPAKTUYECKUNX PABOT

OTMeTKa «5»:

- paboTa BBITIOJIHEHA IIOIHOCTBIO W TIPaBWILHO, CZieJlaHbl TIPaBUJIbHBIE
Hab/roIeHNsT ¥ BBIBO/IBI;

- 9KCTMEePUMEHT OCYILeCTB/IeEH M0 TUIaHy C y4YeTOM TeXHHUKH 0e30IMacHOCTH U
TIpaBuU/I paboTHI C BeljecTBaMy ¥ 000pyJj0BaHHEM;

- TIPOSIBJIEHbI OPraHU3aI[MOHHO - TPY/IOBble YMEHHS, TIO/JeP>KUBAIOTCS UMCTOTA
pabouero mecTa ¥ MOPsIZOK (Ha CTOJIe, 5KOHOMHO MCTIO/Ib3YIOTCS PEaKTHUBBI).

OTMmeTKa «4»:

- paboTa BbITIO/IHEHA TIPABUILHO, C/le/laHbl TIPABU/IbHBIE HAO/IOIeHNS U BBIBO/IbI,
HO TMPH 3TOM 3KCIepPUMEHT TPOBeJieH He MOHOCTbI0 WK JOMyleHbl HeCyllleCTBeHHbIe
olTMOKH B paboTe C BellecTBaMy U 000pyI0BaHHEM.

OT™MeTKa «3»:

- paboTa BBIMTO/IHEHA TPaBUIBHO He MeHee YeM HAarloJ0BUHY WX [IOMyIeHa
CyllleCTBeHHasl OIIMOKa B XOZie 9KCIepUMeHTa B 00BsICHEHUH, B 0hOpM/IeHNH paboThl, B
coOMoleHn  TIpaBWJI  TeXHUKA 0e30macHOCTM Ha paboTre ¢ BemectBaMd |
obopyoBaHKEeM, KOTOpasi MUCIIPaB/IsieTCs TI0 TpeOOBaHUIO YUUTeIS.

OTMeTKa «2»:

- JomyieHbl ABe (M Oosee) CyljeCcTBeHHbIe OIMIMOKM B XOJe: SKCIIepUMeHTa, B
o0bsicHeHnH, B ohopmieHnH paboThl, B COO/TIOEeHUH TTPaBU/I TEXHUKH 6€30MacHOCTH NPy
paboTe c BelrjecTBaMu U 000pyI0BaHKEM, KOTOPbIE YUAIIIUICS He MOKeT UCTIPaBUTh JjaXKe
110 TpeOOBAHUIO YUMTEJIS;

- paboTa He BBHITIO/IHEHA, Y yYall[eroCs OTCYTCTBYET SKCITIePUMEeHTaIbHbIe YMEHMS.



IIOYPOYHOE IVTAHNPOBAHUME

8 K/TACC
No KosmmuecTeo yacos Jlata D/IeKTPOHHBIE [HU(POBbIE
/' Tema YPOKa Bcero KOHTpOJ'lebIe HpaKTI/IquKI/Ie 06pa3OBaTeanHe
wn paboThI paboThI WBYHEHIA | b ecypen
1 IIpegmet xvimuu. Posib xvMuu B 1 bubmioreka LJOK
JKWA3HM 4YesioBeKa. Tesa u BeljecTsa https://m.edsoo.ru/ff0d210c
9 ITonsiTrie 0 MeTOax MO3HAHUS B 1 bubmoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[MpakTrueckast pabota Ne 1
3 «ITpaBumna paboTsl B maboparopun 1 bubnuoreka LIOK
Y IPUEMBI 0OpalLeHust C https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM 000pY/I0BaHUEM»
4 UuicTble BellleCcTBa U CMECH. 1 bubmioreka LIOK
Crioco0OblI pa3/iesieHust cMecei https://m.edsoo.ru/ff0d26ca
5 E}E);;{/:;T;qeiclfj 2522253(}11\;— l'%pI/IMepe 1 Bubmorexa LIOK
o https://m.edsoo.ru/ff0d28c8
OYMCTKU MOBAaPEHHOW COJH)»
bubmoreka LIOK
6 ATOMEI 1 MOJIEKYTbI 1 https://m.edsoo.ru/ff0d2a6c
- XUMHYecKue 371eMeHTbl. 3HaK1 1 bubmoreka IIOK
(cuMBOIBbI) XMMHUYECKHUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CI0KHbIe BeljecTBa 1 Bubmorexa [OK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHE 1 Brbmorexa LOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSIHCTBA COCTaBa 1 bubmoreka LIOK




BellecTB. XUMHyeckas popmyJia.
BaneHTHOCTh aTOMOB XMMHYECKUX
3/1eMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOCUTe/NbHasA aTOMHasi Macca.

bubmoreka LIOK

1 OTHOCHTe/IbHas MOJIeKy NIApHas https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 0151 XUMHUY€eCKOT0 bubmoreka LIOK
37IeMeHTa B COeTUHEHUU https://m.edsoo.ru/ff0d350c
13 Konmuectso BelectBa. Mosib. Bbubmoteka LIOK
MoyJisipHast Macca https://m.edsoo.ru/ff0d5230
14 dusnueckue U XUMUUeCKue bubmioreka LIOK
sAB/IeHUs1. XMMUYecKas peakiusi https://m.edsoo.ru/ff0d37fa
15 [Ipr3HaKu U yC/10BUS TIPOTEKAHUSA bubmoreka LIOK
XUMHUECKUX PeaKIvi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEeHHs MacChl BellleCTB. bubmioreka LIOK
XUMHUeCKHe YpaBHEeHUsI https://m.edsoo.ru/ff0d3b88
| Do s, o s LOK
N https://m.edsoo.ru/ff0d5708
XUMUUECKUX peakLuii
o | e e B LOK
’ https://m.edsoo.ru/ff0d3{34
pa3/oKeHus], 3aMellleHusi, 0OMeHa)
19| Swamronewmer. OSoduere BuGmorexa LIOK
) o https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aLys 3HaHUM
sy | Sompomamm e et o BuGmoess LOK
https://m.edsoo.ru/ff0d4290
peaxLun»
X — CMecCh T'a30B. TaB
21 E(S?.?gxa K;C;(Spo; 31 BJSeONTeIiT U Bubmmorexa [TOK
' https://m.edsoo.ru/ff0d448e
ripocToe BeljecTBO. O30H
22 dusnueckKue U XUMUuecKue bubmoreka LIOK




CBOMCTBAa KMCJIOpO/ia (peakLuu
OKHCJIeHus1, TopeHue). [ToHsATHE 00
OKCHIaxX

https://m.edsoo.ru/ff0d4614

Crioco0bl osiyueHus: KUCI0po/ia B

bubmoreka LIOK

23 71a60paTOpHH 1 NPOMBIIILIEHHOCTH. https://m.edsoo.ru/ff0d497a
ITpumMeHeHHe KUCI0pO/Ia
TeroBoit 3pdeKT XuMHuuecKoi
KLIUY, TIOHATH
24 EESM]?)XI/I’NH/IOHECKO?VIO}IPaBHEHI/II/I Bubmorexa LOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEePMUUECKUX
peakiusix
35 | Sarpmensie oy, enocodet ero BuGmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
ripe/IoTBpalL{eHusI
s | mmmecan ptors e 3o e Bumrera LOK
. https://m.edsoo.ru/ff0d4ae2
KHUCJIOpO/la, U3yueHue ero CBOMCTB»
27 Bopopon — 3neMeHT v ipocToe bubmioreka LIOK
BelllecTBO. Haxosx/ieHre B pupoje https://m.edsoo.ru/ff0d4dd0
28 ZIIDBI:)IEI;‘?IPE(;ZK;OEAHO;(:,EIIZHII{[e;;{fAiHeHMe Bubmorexa [OK
' https://m.edsoo.ru/ff0d4dd0
BOZIOpPOJA
29 [ToHsiTHE O KMC/IOTax U COJISIX Bubmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI 1oJTyueHHst BOIOpO/ia B bubmuoreka IIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
| e ptors o o e Bumrera LOK
. https://m.edsoo.ru/ff0d4{42
BOZIOpPO/ia, U3yUeHUEe ero CBONCTB»
3 MousisipHbIti 00BEM ra3oB. 3aKOH bubmioreka LIOK
ABorazpo https://m.edsoo.ru/ff0d542e
33 BbrurcieHnst 00b€Ma, KOTMUeCTBa bubmoreka IIOK




Bell[eCTBa rasa Io ero u3BecTHOMY
KOJIMYEeCTBY Bell[eCTBa WM 00bEMY

https://m.edsoo.ru/ff0d55a0

BriunciieHuss 00b8MOB ra3oB 10
yYPaBHEHUIO Peaki[ii Ha OCHOBe

bubmmoreka LIOK

34 3aKOHa 0O0BEMHBIX OTHOLLIEHUN https://m.edsoo.ru/ff0d5708
rasoB

35 dusnueckue U XUMUUeCKUe bubmoreka LIOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuil. [ToHsiTe 06 Bbubmoteka LIOK
HMHAMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTtBopuresb.

37 Hacsli1ieHHble ¥ HeHacChIIlleHHbIe Bbubmoteka LIOK
pactBopbl. MaccoBast [0/t https://m.edsoo.ru/ff0d5b40
Bell|eCTBa B pacTBOpe
[Mpaktryeckast pabora Ne 5 1o Teme

38 «lIpurorosyieHre pacTBOpPOB C bubnuoreka LIOK
orpezie/IEHHOW MacCOBOM JjoJieit https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOI'O BeLeCTBa»

39 KoHtpospHast paboTa Ne2 1o Teme bubnuoreka LIOK
«Kucnopoa. Bogopog. Boma» https://m.edsoo.ru/ff0d6342

40 OKcuibl: coCcTaB, KnaccudbuKalus, bubmoreka LIOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0d664e

41 g%%iiiifﬂ?ﬂiﬁfiﬁf?(ﬁosHLIX u Bubmorexa [TOK

’ https://m.edsoo.ru/ff0d664e
am(OTepHBIX OKCH/IOB

4 OcHoBaHus: coCTas, Bbubmoteka LIOK
K/1accubUKalys, HOMeHK/IaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHue ¥ XUMHUUYeCKHe bubmioreka LIOK
CBOMCTBAa OCHOBAHUM https://m.edsoo.ru/ff0d67ca

44 KucnoTsl: cocTas, Knaccudurkanus, bubmmoreka LIOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyueHue ¥ XuMHUuyeckue bubmuoreka LIOK




CBOICTBA KUCJIOT

https://m.edsoo.ru/ff0dfee2

Conu (cpefHue): HOMEHK/IATypa,

bubmoreka LIOK

46 CHOEO6H MOy SEHIA, XUMITeCKHe https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckast pabota Ne 6.
47 PerieHvie 3KkcriepyMeHTa/IbHbBIX Bbubmoteka LIOK
3a/1a4 110 TeMe «OCHOBHBIE K/IaCChI https://m.edsoo.ru/00ad9b7c
HeOpraHUuuyeCcKUx CcoeJMHeHU»
| Kaaccomn neopramaecun, butimiorera LIOK
. https://m.edsoo.ru/00ad9a50
COeIJMHeHUM
49 O6o01eHre 1 cucTeMaTH3aLys Bbubmoteka LIOK
3HaHUHU https://m.edsoo.ru/00ad9cb?2
o | mpomas a3 o e s LOK
o https://m.edsoo.ru/00ad9ela
HeOpraHUuuYecKUx CoeJUHEeHUU
ITepBbie TOMBITKA K
51 XI/(Iel\I/)IqueCKEIX aneMeIJ{I:g;HIq)II(/)III—{I?I?EeH Bubnmorexa [OK
: https://m.edsoo.ru/00ad9ffa
0 Ipynmnax CXOJHbIX 3/1IeMEHTOB
[Teprognuecknii 3aK0H U
5o ITepuioguueckas cucrema bubmoreka LIOK
XUMHUUeCKUX 371eMeHToB /1. 1. https://m.edsoo.ru/00ada52c
MeHpeneeBa
53 Ilepuofpl, rpymIibl, MOATPYIIIIbL Bub/morexa LOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. Cocras Bbubmoteka LIOK
aTOMHBIX sifiep. M30Torbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 060n0quv Bumotexa [IOK
55 aTOMOB 3J/iIeMeHTOB [lepuoanueckou .
https://m.edsoo.ru/00ada6bc
cucremel /1. 1. MeHzeneeBa
56 XapakTepyucTuka XMMUYeCKOro bubnuoreka LIOK

3JIeMeHTa I10 ero I10JI0O’KeHUIO B

https://m.edsoo.ru/00ada824




ITeprognueckon cucreme /1. U.
MeHpesneeBa

3Hauenue [leprogrueckoro 3aKkoHa
JUIs1 pa3sBUTHUS HAYKU U IIPAKTHUKMU.

bubmmoreka LIOK

>7 . Y. MeHziesieeB — y4€HbIN, https://m.edsoo.ru/00ada96e
TeJlaror ¥ rpakJAaHuH
Pe3sepBHbiil ypok. O60061IeHue U
58 cucTeMaTy3alys 3HaHu / Bbubmoteka LIOK
Bcepoccutickast npoBepouHasi https://m.edsoo.ru/00adb33c
pabora
KontponbHas pabota Ned 110 Teme
59 «CTpoeHure aToMa. XuMHuecKast bubmoreka LIOK
cBs13b» / Becepoccutickast https://m.edsoo.ru/00adb486
rpoBepouHasi paboTa
60 OJIEKTPOOTPHULIATEIbBHOCTb aTOMOB bubmioreka LIOK
XMMUUECKHUX 371IEMEHTOB https://m.edsoo.ru/00adaab8
61 VoHHag xumuyeckas CBsi3b Bubmmorexa [OK
https://m.edsoo.ru/00adac34
62 KoBaneHTHas noJsisspHas bubnuoreka LIOK
XUMHUYecKast CBsI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHast HenosisipHast bubmoreka LIOK
XHMMUUecKasl CBsI3b https://m.edsoo.ru/00adaab8
bubmmoreka IIOK
64 Certexs OKHCeHHA https://m.edsoo.ru/00adae?8
65 OkucvTeNbHO- bubmioreka LIOK
BOCCTaHOBUTE/IbHbIE pPeaKlIu1 https://m.edsoo.ru/00adb076
66 OkucuTeNM U BOCCTaHOBUTETH Brbmmorexa LOK
https://m.edsoo.ru/00adb076
Pe3epBHbIi ypok. O60011IeH e U
67 cucTeMaTtr3alus 3HaHUM 10 TeMe bubmmoreka LIOK

«CTpOGHHG aToMa. XuMHuueckas
CBA3b»

https://m.edsoo.ru/00ad9cb2
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Pe3epBHbIii ypok. Obo06meHme 1
CHCTeMaTH3allys 3HAHUH

bubmmoreka LIOK
https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




9 KV/IACC

KosimuecTBo uacos

OneKkTpoHHbIe IU(ppoBbIe

Ne Tema ypoka KouTtposibHble | IIpakTHueckue HAara o0Opa3oBare/bHbIe
/o Bcero HU3yUYeHus
paboTbI paboThI pecypchbl
[Tepuognueckuii 3aK0H.

1 [Tepuoguueckas cucrema 1 bubmmoreka [IOK
XUMUYeCKUX 3yieMeHToB /. U. https://m.edsoo.ru/00adb59e
MeHenieeBa
3aKOHOMEepHOCTU B

? V3MeHeHHH CBOWCTB 1 bubmuoreka LIOK
XUMUUECKUX 3/IeMEHTOB https://m.edsoo.ru/00adb6b6
TIePBBIX TPEX MEPUO/IOB
Knaccudukamms u

3 HOMEHKCJI;aTy[])_Ia 1 Bubmorexa [TOK

https://m.edsoo.ru/00adb7e2
HeopraHuyeCKHUX BellleCTB
Buibl xumMuueckoi CBsi3U U
4 TI/Il:Iqu KPUCTa/VTMYeCKUX 1 Bubmmorexa [TOK

< https://m.edsoo.ru/00adbac6
peLéToK
KonrposnbHast pabota Nel o
Teme «IloBTOpEHUE U

5 yriay0/ieHre 3HaHUH 1 1
OCHOBHBIX pa3/e/ioB Kypca 8
KjaCCa»

Knaccudukaiiysa XuMuueckux
6 peaKL[I/I1§1b o [])_Ia3J'II/I‘-IHbIM 1 Bubmorexa LIOK
https://m.edsoo.ru/00adbcb0
TipU3HaKaM
[TouaTue o ckopocTH

7 XUMUYEeCKOHN peakiyu. 1 bubmioTeka LIOK
[ToHsiTHie 0 TOMOTeHHBIX U https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakiUsixX
[ToHsITHE O XUMHUUYECKOM
paBHOBecHU. PaKTOPHI,

BJ/IUSIIOLLIIE HA CKOPOCTh bubmmoreka IIOK

8 . 1
XUMUUYEeCKON peakiuy 1 https://m.edsoo.ru/00adc28c
TMOJI0YKeHVEe XUMUYeCKOT0
paBHOBeCHS

9 OxkucuTebHO- 1 bubmioTeka LIOK
BOCCTAHOBUTEJIbHbIE pPeakKl[uu https://m.edsoo.ru/00adcade

10 Teopusi 371€KTPOIUTHAYECKOM 1 bubmoreka LIOK




auccouuaiiiv. CunbHbIe U
c1abble 3/IEKTPOJIUTEI

https://m.edsoo.ru/00adcd68

11 VonHble ypaBHEHUS peakLdi Bubmorexa [TOK
https://m.edsoo.ru/00add448
XuMryeckre CBOMCTBA KUC/IOT
o | ot o s LOK
. https://m.edsoo.ru/00add5d8
3/1eKTPOJIUTUUECKOU
JMCCOLMALIU
XyMHUUeCcKre CBOMCTBA CoJlen
13 B CBeTe Tpe/iCTaB/IeHHi 00 bubmioTeka LIOK
3JIeKTPOJIUTUUECKOM https://m.edsoo.ru/00add8b2
JMCCcoLMaluu
14 [TonsiTHe o rugposv3e coseit Bubmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O600111eHME U bubmmoreka LIOK
CUCTeMaTHr3alusi 3HaHUM https://m.edsoo.ru/00addd12
” E%):HIZZI;I;ZCKM pabora Ne 1. Bu6/morexa ITOK
https://m.edsoo.ru/00addbfa
9KCTIepUMEHTabHbBIX 3a/lau»
KonrposbHast paboTa Ne2 1o
17 TemMe «DJIeKTPOJIUTHUYeCKast bubmmoreka LIOK
Jycconuanus. XuMuueckue https://m.edsoo.ru/00addec0
peakiu B pacTBOpax»
18| ranorenos. Xmmmsecise buGmorexa LIOK
o : https://m.edsoo.ru/00addfe2
CBOWCTBA Ha MpUMepe XJ10pa
Xnoposogopog. ConsiHas
19 KMCJ/10Ta, XUMUYEeCKue bubmmoreka [IOK
CBOMCTBA, TIO/lyueHue, https://m.edsoo.ru/00ade104
TipUMeHeHue
[TpakTtrueckast pabora Ne 2 1o
20 TeMe «IlosiyueHue COJISTHOM bubnuoreka LIOK
KUCJIOTBI, U3yueHue eé https://m.edsoo.ru/00ade348
CBOMCTB»
Bblunc/ieHus o ypaBHeHUSIM
2 XUMHUYECKUX pPeakLyi, eciim bubmmoreka LIOK
O/IVH W3 peareHTOB /laH B https://m.edsoo.ru/00ade488
130BITKE
22 OO011jast XapaKTepPUCTHUKA bubmoteka LIOK




371eMeHTOB VIA-rpynribl

https://m.edsoo.ru/00ade64a

AnnotponHbie MogudUKaLUN
cepbl. HaxokeHue cepbl U eé

bubmmoreka LIOK

23 COoeIMHEHWM B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHYEeCKHe CBOKCTBA Cepbl
CepoBoiopoji, CTpoeHue
24 q)HFB)I/Iqe'gKIEe;IEI, XI/IE/[I/IHECK,I/IG Bubmorexa LOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Okcugp! cepbl. CepHast
75 KUC/OTa, (pu3ndeckre U bubmoteka LIOK
XUMUYECKUe CBOMCTBA, https://m.edsoo.ru/00adea?8
TpUMeHeHue
XHUMUUeCKUe peakLuy,
JieXKallye B OCHOBe
TIPOMBIIIJIEHHOTO CIToco0a
26 HEJ‘Iy‘-IEHI/IH CepHOM KUCJIOTHI. Bubmmorexa LIOK
https://m.edsoo.ru/00adec8a
XUmuryeckoe 3arpsisHeHue
OKpY’Karolllei cpefibl
COeIMHEHUSIMU Cepbl
27 Beiuncnenue maccoBou 101U bubmmoreka [IOK
BbIXO/Ia MPOJyKTa peakLuu https://m.edsoo.ru/00adec8a
OO011jas1 XapaKTepUCTHUKa
3/ieMeHTOB V A-rpynmnsl. A30T,
28 paCHpOCTpaHEHI/IEBI; Tpypoje Bubmorexa LIOK
’ https://m.edsoo.ru/00adeea6
¢bu3nueckre U XuMruyeckue
CBOMCTBA
AMMHUaK, ero pusnyeckue u
29 XI/IMI/ILIaEC’KiIeO CCEOI:;ICTEZ ) Brbmmorexa LOK
’ https://m.edsoo.ru/00adf004
NoJTyyeHue U NpyuMeHeHue
IIpakTuueckas pabora Ne 3 o
30 TeIl)we «HonyqupHe aMMHaKa Bubmorexa [TOK
N ’ https://m.edsoo.ru/00adf180
M3yuyeHue ero CBOMCTB»
A30THast KUC/I0Ta, eé
31 (I)I?I(;I/I‘-IiCKI/IeC]I/IIOXIjl’VIiIe‘-IeCKI/Ie Bubmmorexa LIOK
y https://m.edsoo.ru/00adf306
CBOMCTBA
Ncnonb3oBaHue HUTPATOB U
CO/lei aMMOHHS B KauecTse Bumotexa [IOK
32 MHUHEePA/bHBIX y100peHHH.

XuMHUUeCKoe 3arpsi3HeHue
OKpY>Katollle cpejibl

https://m.edsoo.ru/00adf518




COeJMHEHUSAMUA a30Td

dochop. Okcug docdopa (V)
1 docdopHas KUCIOTa,

bubmmoreka LIOK

33 ¢bur3nuecKre U XMMUYecKue https://m.edsoo.ru/00adf68a
CBOWCTBA, MTOTyYeHUe
Ncnons3oBanue pochaToB B
34 KayeCcTBe MUHepabHbIX Bbubmoteka LIOK
yno0OpeHuii. 3arpsisHeHMe https://m.edsoo.ru/00adfc20
TIPUPO/IHOM cpefibl hocdaTamu
s | emencn ppocrpenes suGnorra LOK
’ < https://m.edsoo.ru/00adfd9c
XUMHUUeCKHe CBOMCTBa
Okcugp! yriepoga, ux
S R —— BuGmiotera LIOK
' https://m.edsoo.ru/00adfebe
1po06JieMbl, CBsI3aHHbBIE C
okcugom yriaepoga (IV)
37 YrosbHas KUCI0Ta U eé comu Bubmorexa [TOK
https://m.edsoo.ru/00ae006c
[TpakTuyeckast pabora Ne 4 1o
3| yomexucnoro rasa buGmorexa LIOK
) https://m.edsoo.ru/00ae027e
KauecTBeHnHas peakijyis Ha
KapOoHaT-MoH"
39 | optammmecn seuecross ok Bafisorexa LIOK
https://m.edsoo.ru/00ae054e
0 COeMHEHUSIX yraepoja
40 Kpemuuii 1 ero coefiuHeHUst Brbmmorexa LOK
https://m.edsoo.ru/00ae080a
ITpakTrueckast pabora Ne 5.
41 flfglliee};)i?wemanbﬂmx 3a/1a4 o Bubmorexa LIOK
. https://m.edsoo.ru/00ae0bf2
TeMe «BakHeuine
HeMeTaJl/Ibl ¥ UX COe/IMHEHUSs»
KonTponbHas Ta Ne
2 | row Bocetame BuGmotera LIOK
https://m.edsoo.ru/00ae0e18
HeMeTaJl/Ibl U UX COeJJMHeHUs»
OO011jas1 XapaKTepUCTHUKa Bu6morea L[OK
43 XMMHUYEeCKUX 3/IeMeHTOB —

MeTa/lJIOB. MeTannnueckas

https://m.edsoo.ru/00ae103e




CBS3b U MeTaJl/InuecKast
KPUCTa/UTMYeCKasi peréTka.
®du3nyecKre CBONMCTBa
METaJIJIOB

XuMHUyeckye CBOUCTBA
MeTaJlJIOB.

Bbubmoreka IIOK

44 ONeKTPOXUMUUECKUM P https://m.edsoo.ru/00ae1156
HaTpsPKeHWH MeTasljioB
OO61mue criocoObl MToTyueHust
MeTa/yi0B. CIiiaBbl.
45 Boluncienus 1o ypaBHeHUAM Bbubmoteka LIOK
XUMHUUECKUX peakiui, eciu https://m.edsoo.ru/00ae1156
OJIVH U3 PeareHTOB CO/IeP>KUT
NIpUMecH
46 [ToHsITHE O KOPPO3UH bubmioTeka LIOK
MeTaJlJIoB https://m.edsoo.ru/00ae1278
bubmmoreka [IOK
47 [enogHbre MeTasbI httDs://m.edsc])_E).ru/Oan14b2
48 OKcupl ¥ TUAPOKCU/IBI bubmioreka LIOK
HaTpHs ¥ KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMesibHbIE MeTalIbI bubmmoreka LIOK
— KaJIbLIUM YU MarHuu https://m.edsoo.ru/00ael5e8
50 Baxxneiiive coejuHeHust bubmmoreka IIOK
Ka/IbLIUsI https://m.edsoo.ru/00ael5e8
51 O06o0061enve 1 }
CUCTeMaTu3alus 3HaHUM
5o JKécTKOCTh BOJIBI M CITOCOOBI bubmoreka IIOK
eé yCTpaHeHusl https://m.edsoo.ru/00ae1886
jp | s ptora e o suGnorra LOK
N " https://m.edsoo.ru/00aelae8
MeTO/Ibl €€ yCTpaHeHUsI
. bubnuoreka LIOK
>4 ATOMUHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBa bubmoTeka LIOK
OKCH/Jia M TUJIPOKCHA https://m.edsoo.ru/00aelc64
bubmmoreka IIOK
>6 ’Kereso https://m.edsoo.ru/00ae1d86
57 OKcufpl, THAPOKCUABI U COTU bubmioTeka LIOK

xene3a (II) u xxenesa (I1I)

https://m.edsoo.ru/00ae35e6




O600111eHMe U

58 N 1
cucTeMaTHU3alysl 3HaHUH
[MTpakTrueckas pabora Ne 7.
Perrenn
59 3I§cnipﬂi4eHTaanblx 3a/1a4 110 1 Bubmorexa [TOK
o https://m.edsoo.ru/00ae3de8
TeMe «BakHeil1lie MeTal/bl U
WX COeJJTUHEHUS»
BbruricieHus o ypaBHeHUSIM
XUMUYECKUX peakLui, eciu
o | epmermL | BuGnioess LOK
https://m.edsoo.ru/00ae1750
rnpuMecu. BeruncieHus
MacCOBOU 10/ BbIXOJa
TIPO/IYKTA PeaKI|U
61 O06o006mieHve 1 } 1
cucTeMaTU3allysl 3HaHUM
KonrposbHast pabota Ne4 o
62 Teme «BakHelilve MeTanisl U 1
UX COeJUHEeHUSs»
6| noscemenion o ! Butiniorexa LIOK
https://m.edsoo.ru/00ae3f50
yesioBeKa
64 XUmuryeckoe 3arpsi3HeHue 1 bubmmoreka LIOK
OKpY>Karolllel cpejibl https://m.edsoo.ru/00ae4270
65 Ponb xvimuu B pellieHun 1 Bbubmoteka LIOK
9K0JIOTUYECKHUX MTPO0IeM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIit ypok. O600IIIeHNE 1 bubmioTeka LIOK
Y CHUCTeMaTu3alusi 3HaHU https://m.edsoo.ru/00ae0dOa
67 Pe3epBHbIit ypok. O6001meHe 1 Bbubmoteka LIOK
Y CUCTeMaTu3allys 3HaHUI https://m.edsoo.ru/00adb33c
68 Pe3epBHbIit ypok. O60011IeHNE 1 bubmioreka LIOK
Y cHCTeMaTu3alysi 3HaHUHM https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 266592536671298867531651571396054376186336389054
Bnageney Oemenesa CBeTnaHa MeHHagLeBHA

OeicTevrened C 10.04.2024 no 10.04.2025
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