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ITosicHuTeIbHAA 3anMCcKa

Pabouast mporpamMma 1o XUMHH 7151 00yJaroIUXCsi C 3a[1epXKKOW TICUXUUeCKOT0 pa3BUTHS
(manee — 3T1P) Ha ypoBHe OCHOBHOT'O 0011[ero 00pa30BaHUsI COCTaB/IeHa B COOTBETCTBUH C:

- defepanbHBIM TOCYAAPCTBEHHBIM 00pa3oBaTe/bHbIM CTaH[apTOM OCHOBHOTO 00I1iero
obpaszoBanus (IIprka3 Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3aperucTpupoBaH
MunuctepcTBoM toctuliun Poccuiickoit @efepaiiuum 05.07.2021 1., per. Homep 64101) (ganee —
@I'0C 000),

-IIpumepHOl a/jaNTHPOBaHHOM OCHOBHOM 00pa3oBaTe/IbHOM TMPOTrpaMMOil OCHOBHOTO
ob1iero obpazoBaHust 00YUAIOIIUXCS C 3aIeP>KKON TICUXHUUECKOTO Pa3BUTHS,

-IlpumepHoii  paboueii mnporpamMmmbl  yuebHOro mipeaMera «Xumus»  (6a30BbIi
ypoBeHb COODHMK TIpOrpaMM Kypca XUMHK K yueOHMKaM xumuu aBTopoB [.E.Pynsuruca,
@.I".®enbamana st 8-9 K1accoB),

-IIpumepHO# mMporpaMMol BOCTIMTaHWS OOYYArOIIMXCSl TPU TIOMyUYeHWHd OCHOBHOTO
obiiero obpa3oBaHusi, C yueTOM paclipe/le/ieHHbIX TI0 KjaccaM TIpoBepsieMbIX TpeboBaHM K
pe3ysibTaTaM OCBOEHHUsl OCHOBHOW 0Opa3oBaTelbHOW TPOrpaMMbl  OCHOBHOTO — OOIIero
o0pa3oBaHUsI U 37IEMEHTOB CO/IepP>KaHUsl, Tpe/|CTaB/IeHHbIX B YHUBePCaTbHOM KOU(UKaTOPe I10
XUMUHY,

-Konuenu mnpenopaBanusi yue6HOro ripegmera «XuMusi», B 00pa3oBaTebHbBIX
opraHu3anusax P®, peam3yromux ocHOBHBIE 001je00pa3oBaTebHbIe IPOrPaMMBI.

OO01as xapaKTepUCTHKA yueOHOro npeamera « XuMHA»

YuebOHbIl TIpeaMeT «XUMHS» BXOAUT B TIpPeAMeTHY 007acTh «EcTecTBeHHOHAy4HbIe
npeMeThbl». B cucTreme ecTeCcTBeHHOHayuHOro o0Opa3oBaHHs XMMHsSI KakK ydeOHbIN MpeiMeT
3aHMMaeT Ba)KHOe MeCTO B I03HAHWHM 3aKOHOB MPHUPO/bI, (POPMHPOBAHUM HAayUHOW KapTHHBI
MHUpa, CO3[JaHUM OCHOBBI XUMWYECKUX 3HaHWW, HeoOXOJUMBIX [i/is TIOBCeJHEBHOMN >KWU3HHU,
HaBBIKOB 37I0POBOTO M 0e301acHOro /i UesioBeKa M OKpY’Karoliel ero cpefbl o0pasa >Ku3HH, a
TakK)Ke B BOCIIUTAHUM 5KOJIOTUYECKOW KY/IbTYPBI.

YcrenHocTs U3yueHust XUMUM CBsi3aHa C OBJIaZieHueM XUMUYeCKUM SI3bIKOM, COOMo/ieHrem

npaBun 0Ge30macHoOil paboOThl TPU BBIMOJHEHUM XWMHUECKOTO 3KCIepUMeHTa, O0CO3HaHHeM
MHOT'OUYMC/IEHHBIX CBSI3ell XUMHHU C IPYTUMU TNIpeJMeTaMH LLIKOJIHOTO Kypca.
[Tporpamma BK/HOYaeT B ceOsi OCHOBbI HEOPraHMUeCKOUW 1 opraHuueckoi xumuu. ['1aBHOM uzeeit
TIPOrPaMMBI SIBJISIETCS CO37laHKe 6a30BOT0 KOMIL/IEKCA OTTOPHBIX 3HAHHH 110 XUMUH, BBIPaKEHHBIX
B ¢opMe, COOTBETCTBYIOIIEeM BO3pAcTy OOyYalOIUXCI U MX 0COObIM 00pa3oBaTe/IbHBIM
MOTPeOHOCTSIM.

B copepkaHuM [aHHOrO Kypca TNpefCTaB/eHbl OCHOBOIMOJIArawlliyde XHMHUYecKue
TeopeTHYeCKHe 3HaHMs, BK/IIOUaollle U3yyeHre COCTaBa U CTPOEHMs Bell|eCTB, 3aBUCMMOCTU UX
CBOMCTB OT CTPOEHMs, MPOTrHO3UPOBaHME CBOWMCTB BelLleCTB, MCC/Ie[l0OBaHHE 3aKOHOMEPHOCTeU
XUMUYECKUX TpeBpallleHWd M IyTeld YIpaB/ieHUs KMHU B Le/dX T[O0y4YeHus] BelLecTB U
MaTepuasoB.

TeopeTuueckylo OCHOBY M3y4yeHHsI HEOPraHMYeCKOM XHMHU COCTaBJsieT
aTOMHOMOJIEKy/IsipHOe ydeHue, [lepuoauueckuii 3akoH [I.MI. MeHgeneeBa € KpaTKUMU
CBEe/IEHUSIMM O CTPOEHHWM aToMa, BU/Iax XMMHUUeCKOW CBSI3M, 3aKOHOMEPHOCTSIX IPOTeKaHWs
XUMHAYeCKUX peaki[uil.

B wu3yueHuM Kypca 3HauuTe/lbHas pOJib OTBOJAWTCS XMMHUECKOMY 3KCIIEpUMEHTY:
TIPOBE/IEHUI0 TPAKTUUeCKUX M 1abopaTOpHBIX paboT, OMUCAHMIO Pe3y/bTaTOB YYeHUYecKOoro
9KCIIepUMeHTa, COOJTF0IeHII0 HOPM U MpaBu/I Oe30macHoM paboThl B XMMHUECKO# 1abopaTopHu.

Peanu3anusi JaHHO# TporpamMmbl B Tiporiecce oOydeHusi 1o3BosuT obyuatormmcsi ¢ 3[1P
YCBOUTb K/ItOUeBble XUMHUECKHe KOMIIETeHL|MU U TIOHATh POJib U 3HaUeHHe XUMHUU CpPeJ IPyTUx
HayK O NpUpo/ie.



W3yueHne XWMUHM CHOCOOCTBYeT ()OPMHPOBAHMIO Yy OOYYAIOMIUXCS HAy4YHOTO
MHUPOBO33p€EHUs], OCBOEHUIO OO0IIIeHayuHBbIX MeTO/0B (Hab/roieHre, U3MepeHue, SKCIIepUMEHT,
MO/Ie/TMPOBaHKe), OCBOEHHUIO TMPAKTUUECKOr0 MPHMeHeHUs] Hay4YHbIX 3HAaHWM, OCHOBAaHHOIO Ha
MeXIpeZIMeTHBIX CBs3siX C TmpegMeramu «Okpyxaromuii mup», «®Pusuka», «buosnorus»,
«[eorpadms», «Marematuka» ¥ (OpMHUpyeT KOMIeTeHLIMH, HeOOXOoAUMbIe il TIPOZAOJDKEeHUs!
oOpa3oBaHust B 006/1aCTH eCTeCTBeHHBIX HayK.

V3yueHre XUMuM CrIocoOCTBYyeT pa3BuTHIO Y oOyuatoiuxcsi ¢ 3[TP mpocTpaHCTBEHHOTO
BOOOpa)KeHHUs, (YHKIMOHAJLHOW TIPaMOTHOCTH, YMEHHsI BOCIIDUHUMAaTh W KPUTHUYECKU
aHanM3VpoBaTh MH(OPMALIMIO, TTPeZCTaB/lIeHHYI0 B PAa3/IMUHbIX (popMax. 3HAUMMOCTh TIpejMeTa
JUIS pa3BUTHSl >KU3HEHHOW KommeTeHUWH oOyuarouuxcs ¢ 3I1P 3akirouaeTcsi B yCBOEHUM
OCHOBBI XUMUUYECKHX 3HaHWM, HeOOXOAUMBIX /I/Isi TIOBCE/ITHEBHOM >KHM3HH; HaBBIKOB 3/I0POBOTO U
Oe3omacHoro fjisi uUesioBeKa U OKpYKaroljeil ero cpefsl obpas3a »W3HH; (OPMHPOBaHUH
9KOJIOTUYeCKOHN KY/IbTYPBI.

[TporpaMMa OTpa)kaeT COZiep>KaHue O00yueHUsi TpeaMeTy «XHUMHs» C YYeTOM OCOOBbIX
obpa3zoBarenbHbIX TIOTpeOHOCTel oOyuwatomuxcs ¢ 3I1P. OBnazeHue yueOHBIM TIpeMeETOM
«XuMWUsD» TIpeZICTaB/IsIeT Ompejie/ieHHY0 TPYAHOCTb AJisi obyuaroruxcsi ¢ 3[IP. 3To cBszaHo C
0COOEHHOCTSIMA MBIC/IUTE/TBHOU  [IeITe/IbHOCTH, TIePHOANYeCKUMU KOIe0aHUsIMK BHUMaHWS,
Ma/biM 00bEMOM TIAMSITH, HEJOCTaTOUHOCTBbIO OOIero 3amaca 3HAHWH, TTOHM)KEHHBIM
TI03HaBaTeIbHBIM MHTEPECOM 1 HU3KUM YPOBHEM PeUeBOr0 Pa3BUTHSI.

st ipeo/jofieHus TPYJHOCTeH B M3y4eHUM y4eOHOro mpeamera «XuMHsi» HeoOXoquMa
ajanTanys odbemMa M Xapakrepa y4eOHOro Marepuasna K II03HABaTelIbHBIM BO3MOKHOCTSIM
JAHHOW KaTeropMu OOyuaroIuXCs, yueT UuX OCOOEHHOCTe pa3BUTHS: HCIIO/Ib30BaHUE
a/ITOPUTMOB, BHYTPHUIIPEJMETHBIX U MEXIIPeJMETHbIX CBsI3eH, IIOCTeTIeHHOe YCI0KHEHUe
M3y4aemMoro Marepuasa.

[lpy n3yueHWH XUMHM HEOOXOAMMO OCYIECTB/IATh B3aUMOJEUCTBHE Ha TIOJHMCEeHCOPHOM
OCHOBe.

TeopeTrueckrii MaTepuan U3y4aeTcs B MpoOLjecce MPaKTHUeCKol JesaTelbHOCTA. Bo3MOXKHO
BbIZIe/leHre OTJe/IbHBIX YPOKOB Ha pellleHHe 3a/jau B CBSI3U CO CJIOKHOCTBIO aHajM3a TeKCTa
obyvatormumucss ¢ 3[IP. OpraHuueckoe eOWHCTBO TIPAKTUUECKOW U MBICJUTEIEHON
JIeITeIbHOCTU O00Y4YaroIIyXCsl Ha YpPOKAaX XWMHM CIIOCOOCTBYeT TIPOYHOMY U OCO3HAHHOMY
yCBOEHUIO 0a3MCHBIX XUMUUYECKHX 3HAaHUHM U yMeHHHA. Ocoboe BHUMaHUe MPU U3YYeHUH XUMUN
yIeNsieTcsl U3yUeHUI0 «CKBO3HBIX» TOHATHA W (OPMHUPOBAHUIO HaBBIKA CTPYKTYPHUPOBAHMUSI
Marepuarna.

Ilesu U 3aaun U3y4YeHHUs1 y4eOHOro npeamera « X UMHsA»
Obwue yenu u3yueHusi yueOHOTO mpeaMeTa «XUMUs» TIpe/iCTaB/ieHbl B [IpumMepHoi paboueit
TporpaMMe OCHOBHOTO 001iero obpa3oBaHus. OHM aKTyaJM3UPOBaHbI C YUYETOM HOBBIX
TIPUOPUTETOB B CHUCTEME OCHOBHOTO 0OIero oOpa3oBaHMs], HarpaBJeHHOCTH OOyYeHUs Ha
pa3BUTHE U CaMOpPAa3BUTHE JIMUHOCTH, (DOPMUPOBaHUE €€ WHTe/UIeKTa W 00lel KyJbTYphI.
OOyueHre yMEHHMIO YUWUTHCS W TPOZO/DKATh CBOE 0Opa3oBaHMWe CaMOCTOSITENIbHO B HACTOSIIee
BpeMsi SIB/ISIETCS OJHOW W3 Ba)KHEMIIMX (YHKIMKA yueOHBIX TpPeJMETOB, B TOM YHC/E U
«XUMHN».
IOnsi obyuaroumxcst ¢ 3I1P, Tak ke, KaK U [ijii HOPMAaTHUBHO PAa3BUBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa3oBaTesibHyl0 TMpOrpaMMmy, JAOMUHHpPYIOIlee  3HaueHHe
nproOpeTaroT Takye LeNy, Kak:
* (¢dopMHpOBaHHE WHTE/UIEKTYa/bHO pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYJHUYECTBY,
CaMOCTOSITE/TbHOMY TIDUHSTHIO pPeLleHHH, CITIOCOOHOM aZianTUPOBaThCs K OBICTPO MEHSIFOIL[UMCS
YCIOBHSIM >KW3HH;
= HarpaB/JIeHHOCTb O0yYeHHs Ha CUCTeMAaTUYeCKoe MPUOODIIeHNe YYaIluXcsl K CaMOCTOSTe/TbHON
T03HABaTebHOW  /IeiITe/IbHOCTH, HAyYHbIM U TIPAKTUYeCKMM  MeTOZaM  TI03HaHWUs,
(OpPMHUPYOIUM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEN K XUMMUU;



= obecrieyeHWe YC/IOBUM, CIIOCOOCTBYIOIIMX TPUOOPETeHUI0  OOYYaroIMMUCS — OTTbITa
pa3HOoO0Opa3Holl /iesITeNIbHOCTH, T03HAHUSI M CaMOIIO3HAHUs, K/HOUeBbIX HABBIKOB (K/IHOUEBBIX
KOMITETeHLMi1), UMEOLMX YHUBePCalTbHOe 3HauUeHe [/l Pa3/IMYHbIX BH/OB JesATe/bHOCTH;
* popmMHpOBaHKe YMeHUI 00BSICHAT Y OLIeHWBaTh SIBJIEHUsI OKPY)KatOLL[ero MUpa Ha OCHOBaHUH
3HAHWM U OTIBITA, TTOTYYeHHBIX TIPH U3yUeHUH XUMMUY;
* ¢opmMupoBaHHMe Y O00y4YaroL[UXCsl TYMaHHUCTUYECKUX OTHOILIEeHWHM, TOHMMaHUs LeHHOCTU
XVUMUYeCKUX 3HaHWW [ BbIPAOOTKM SKOJIOTMYECKH 1[e/eco00pa3sHOro ToBefieHUs] B ObITY U
TPY/IOBOW [esITe/IbHOCTH B LIe/ISIX COXPaHeHUsi CBOEro 370POBbSi M OKpY)Karollled TpHUPOAHOM
cpefipl;
* pa3BUTHE MOTHBALUM K 00y4eHHIo, CriocOOHOCTeN K CAMOKOHTDOJIFO M CAMOBOCITUTAHUIO Ha
OCHOBe YyCBOeHHMs1 00ljeuesioBedeCKUX I[eHHOCTel, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY
nipodusisi ¥ HaripaB/IeHHOCTH AajbHelIero o0yueHus.
Kypc HampaB/ieH Ha pellieHre C/ieIyIOLIUX 3a7iady, 00ecreynBaroyX peaar3alyio TMYHOCTHO-
OPUEeHTHPOBAHHOTO U JIeATeIbHOCTHOTO MO/IX0ZI0B K 00yueHHto xumur obyuatorruxcs ¢ 3I1P Ha
ypPOBHE OCHOBHOTO 00111ero 00pa3oBaHus:
* ¢opmMHpOBaHKe TIepBOHAYA/IbHBIX CHUCTeMaTU3UPOBAHHBIX TPeJCTaB/IeHU O BelljecTBaxX, UX
TpeBpaIlleHUsIX W TPAaKTHUeCKOM TPUMEHeHWH; OBJafieHHe TIOHATHUMHBIM armnapaTtoM M
CUMBOJIMYECKUM $I3bIKOM XUMUHU;
* 0CO3HaHMe 00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHUECKOW HayKH Kak 00/1aCTH COBpPEMEeHHOTO
€CTeCTBO3HaHUS, XMMHUUeCKHX TpeBpallleHnii HeopraHMueCcKuX U OpraHWYeCKUX BeIecTB Kak
OCHOBBI MHOTUX SIBJIEHUM >KUBOM W HEXXUBOW TIPUPOJBI; YrayOJieHWe TpeJCTaBIeHnd O
MaTepHaJbHOM e/IMHCTBEe MUDA;
* OB/aZieHWe OCHOBAaMH XWMHUYECKOW T'PaMOTHOCTH: CIIOCOOHOCTBIO —aHA/lM3UpOBATh U
00BEKTHBHO OL|eHMBATh )KU3HEHHbIe CUTYal[MH, CBSI3aHHble C XMMMel, HaBbIKaMu 0e30TacHOTO
oOparieHust C BelleCTBaMH, MCIIOb3yeMbIMH B TIOBCEJHEBHOU »KU3HU; YMEHHEM aHA/IM3UPOBATh
Y TJIaHUPOBaTh JKOJIOTMUecKH Oe3oracHoe TIOBeJileHWe B IIe/isiX COXpaHeHHsl 3/I0pOBbsl U
OKpY’Karolllel cpefibl;
* popMUpOBaHUe YMeHU yCTaHaBIMBATh CBSI3U MeX/y peasibHO Hab/rojaeMbIMU XUMUUECKUMU
SIBJIEHUSIMU U TIPOL{eCCaMU, TIPOMCXOSIUMUA B MUKPOMUPE, 00BSICHATh PUYUHBI MHOTO00pa3us
BeIIleCTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOEHMUs, a TAK)Ke 3aBUCUMOCTb MPUMeHeHUst
BeIlleCTB OT UX CBOMCTB;
* proOpeTeHre OTbITa MCIO/Ib30BaHUs Pa3/IMUHbIX MeTO/[0B U3yUeHHs BelllecTB, HaOuIojeHus
3a WX TpeBpallieHHsIMH TIPM TIPOBEJEHUH HECJIOKHBIX XHMHUECKUX JKCIIEPUMEHTOB C
WCTI0/b30BaHKeM JlabopaTOpHOTro 060pyA0BaHUs U TIPUOOPOB;
» (hopMHpOBaHMe TIpE/CTAaB/eHUI O 3HAYeHWM XMMHYECKOW HAyKH U PelleHWH COBPEeMEeHHBIX
9KOJIOTMUeCKUX TpobsieM, B TOM UYWC/e B TPeJOTBPAllleHUHd TEeXHOTeHHBIX U IKOJIOTMUeCKUX
KaracTpod.
OcobeHHOCTH 0TOOpA U ajjanTalii y4eOHOro MaTepuasa no XUMHHU

Ob6yuenuve yuebHOMY npegMeTy «XUMHs» He00X0IMMO CTPOUTh Ha CO3/laHUM OTITUMAJIbHBIX
YCJIOBUM [i7Is YCBOEHHSsI TIPOrpaMMHOr0 MaTepuasa obyuatrommmucs ¢ 3I1P. Bosbliioe BHUMaHue
JIOJDKHO OBbITb yZie/leHO O0TOOpy yueOHOro MaTepuajia B COOTBETCTBUM C TIPUHI[UTIOM
JIOCTYTTHOCTH TIpU COXpaHeHuM obiero 6a3oBoro ypoBHs. OH [O/DKeH IO COJepXKaHWI U
00beMy OBITH aanTUPOBaHHBIM [yt oOyuaromuxcs ¢ 3[IP B COOTBETCTBHUM C WX OCOOBIMH
obpa3oBaTenbHbIMU  TIOTpeOHOCTSIMU.  CriefyeT  obsierynTh — OB/aJileHWe — MarTepuarioMm
obyuarommumucss ¢ 3IIP ToCpeacTBOM €ro /leTa/bHOTO OOBSICHEHHSI C CHCTeMaTUYeCKUM
TIOBTOPOM, MHOTOKDAaTHOM TPEeHHPOBKOU B NMPUMeHeHUM 3HaHWM C WCTOb30BaHHWEM IPHUEMOB
a/ITOPUTMH3ALMY ¥ BU3ya/IbHBIX OTIOpP, 00y4eHHs CTPYKTYPUPOBaHHIO MaTepuaia.

Bosibitioe 3HaueHue J1Jisi TIOJTHOLEHHOTO yCBOeHUs yueOHOro MaTepuasia MMeeT Oropa Ha
MeJXTIpe/IMETHbIe CBSI3M BOIIPOCOB, HM3y4YaeMbIX B JaHHOM Kypce, C TakKUMH Y4eOHbIMHU
npegMeTamu Kak «['eorpagus», «®Pusnka», «bruonorus». [1o3Bosss paccmarpuBaTh OQUH U TOT
)Ke yueOHBIM MarTepuas C Pa3HBbIX TOUEK 3peHHs], MEeXXIIPeJMEeTHble CBSI3M CIIOCOOCTBYIOT €ro



JIy4IlIeMy OCMBIC/IEHHIO, D0Jiee TIPOYHOMY 3aKpETVIEHHIO TTO/TyUeHHBIX 3HaHUK U TIPAaKTUYeCKHX
yMeHUI.

[lpy moAroToBKe K ypoKaMm YuMTeslb J[O/DKeH TMpefycMOTpeTb (OpMHpOBaHKE Y
o0OyuarIMXcsi yMeHWN aHaJu3upOBaTb, CpaBHMBaTh, 00001aTh W3ydyaeMbldi MaTepHar,
TUIAHUPOBATh TIPEJCTOSIIYI0 PaboTy, OCYIIeCTBSTh CaMOKOHTPOJb. HeoOXoauMo MOCTOSIHHO
CJIeIUTh 3a TIPaBWJILHOCTBIO peueBoro oopMieHus BbiCKa3biBaHU oOyuaromuyxcs ¢ 3I1P.

B cBmM Cc 0cOOEHHOCTSMU TIOBeJieHUsIM  JesTeflbHOCTH — oOyuatommxcs ¢ 3I1P
(pacTopMO>keHHOCTb, HEOPTaHW30BAaHHOCTb) HEOOXOJUM CTPOKAMILIMK KOHTPOJIb COOMIO/IeHUsT
MpaBU/I TEXHWKW 0e30MacHOCTH TIPU TIPOBeIEHWH /1ab0paTOpHBIX paboT B XWUMHUYECKOM
KabuHeTe.

Bujb1 fesaTebHOCTH o0yuarmuxcsi ¢ 3I1P, o0yc/ioB/1eHHbIe 0C00BIME 00pa30BaTe/ILHBIMH
NoTpe0HOCTAMHU U ofecreyHdBarOIe OCMBIC/IEHHOEe OCBOEHHEe CO/iep)XKaHUHM 00pa3oBaHHsA
10 npeaMery « XUMHA»

Copiep>kaHue BUJOB JiesiTeTbHOCTU oOyuaroiuxcsi ¢ 3[1P Ha ypoKax XMMWH OTIpe/ieNisieTCst X
ocobbiMH 00pa3oBaTesibHBIMH MoTpeOHOCTsIMU. [ToMrMo 1mpoko ucnonszyemeix B OOIT OO0
o0mux [y BceX o0yuaroIyxcsi BUJOB JeITelbHOCTU CJieflyeT YCUIUTb BU[bl JIeATeJbHOCTH,
crietipyUyHbIe [ aHHOM KaTeropu OOydaromuxcsi, st o0OecriedeHus] OCMBICJIEHHOTO
OCBOEHHUsI cojepkaHusi 00pa3oBaHUs 10 TIpeAMeTy: YCWIeHWe TIpeJMeTHO-TIPaKTHYeCKoi
[lesTe/IbHOCTU C aKTHMBH3al[Mell CeHCOPHBIX CHUCTeM; 4Yepe/loBaHWe BU/IOB [esITeJIbHOCTH,
3a/leMCTBYIOIIMX pa3/IMyHble CEHCOPHbIE CUCTEMbI; OCBOEHME MaTepuasa C OlIOPOM Ha alrOpUTM;
«TIOLIAroBOCTb» B M3yUeHUM MaTepuasa; UCMO0/Ib30BaHUe [JOT0/IHUTeIbHON BU3YyalbHOM OIMOpbI
(n1aHbI, 06pasibl, CXeMbl, 11a0I0HbBI, OrTOpHbIe TabsuLbl). [is pa3Butus y obyuatoruxcs ¢ 3[1P
yMeHUsI [ieslaTh BBIBOJBI, (POPMHPOBAHHKSI TPAMOTHOTO PEuUeBOTO BBICKA3bIBaHUS He00X07UMO
WCTIO/b30BaTh OMOpHbIe cjioBa W Kiuile. Ocoboe BHUMaHWe CrefyeT YJe/JuTb O0yueHuro
CTPYKTYPUPOBaHUIO MaTepHasa: COCTaBIeHHe PHUCYHOUHBIX M BepOasbHBIX CXeM, COCTaB/ieHUe
Tab/Mll, cocTaB/ieHUe KnacCupuKalu ¢ 0003HaueHHbIMUA OCHOBaHUSIMU [IJisl KlnacCUpUKaLud 1
Harlo/IHeHUe UX NpUMepaMu U Jip.

Temarrueckas U TepMHUHOJIOrMYecKast Jlekcrka cootserctByetr OOIT OOO.

Insa obyuaromuxcss ¢ 3[1P cyIiecTBeHHBIMH SIBJISIIOTCS TPHUEMbI pabOThI C JIEKCUUECKUM
MaTepuajioM 1o Tmipeametry. [IpoBoauTcs crieranbHass paboTa 1O BBeJEHHIO B aKTUBHBIN
C/10Bapb 00yuaroI[UXCsi COOTBETCTBYIOIIEH TePMUHOIOTHH. V3yuaeMble TepMHUHBI BBOZASATCS Ha
TIOJIMCEHCOPHON OCHOBe, 0O0si3aTeflbHa BU3yasibHasi TIOJJIeP)KKa, aJropuTMbl paboThl C
oripefie/ieHHeM, OTIOPHbIE CXeMBI /ISl aKTya/Tu3alii TePMUHOIOTHH. MecTo yueOHOro mpeAMeTa
«Xumusi» B yuebHOM TulaHe B cootBercTBUM ¢ DejfiepanbHbIM  TOCYJApCTBEHHBIM
obpa3oBaTe/lbHBIM CTaH[APTOM OCHOBHOTO 00Iero obpa3oBaHusi yueOHbIN TIpeaMeT «XUMUsH»
BXOJUT B MpeIMeTHYI0 00acTh «EcTecTBeHHOHayuHble TIpeJMeThbI» U SIB/sSeTCsl 00si3aTe/TbHbIM
JJ1s1 U3yUeHUs.

Y4eOHBIM TJ1TaHOM Ha eé u3yueHue oTBeZieHo 136 yueOHBIX yacoB — 10 2 U B Hefie/ito B 8 1 2
y B 9 Kmaccax coorBercTBeHHO. CofeprkaHue yueOHOTrO mpeiMeTa «XHMHs», COOTBETCTBYET
®I'OC OOO, paszpaboraHo c ydyerom I[IpuMepHON OCHOBHOM 0Opa3oBaTenbHOM ITPOrPaMMBI
OCHOBHOTO 00mlero o0Opa3oBaHusi TI0 YyueOHOMY mpeAMeTy «XHUMUSI», COOTBETCTBYET
[TpuMepHOM a/anTUPOBAHHOW OCHOBHOW 00pa3oBaTe/NbHON TIporpaMMe OCHOBHOTO 0OI1[ero
oOpa3oBaHust 00yUarOLMXCS C 3a/1ePKKON TICHXUYeCKOT0 Pa3BUTHSI.

MecTo yueOHOro npegmera «XuMusi» B yueOHOM IJ1aHe

B cootBercTBUM € PefepasbHBIM TOCYAApPCTBEHHBIM 00pa30BaTebHBIM CTaHZAPTOM
OCHOBHOTO 0011]er0 0O6pa3oBaHusi yueOHbIN TipeAMeT «XHUMUsi» BXOAUT B TIpeAMeTHY0 00/1acTh
«EcTecTBeHHOHayuUHbIe TTPeMeThI» U SIBJ/ISIETCS] 00sI3aTe/IbHBIM [I1s1 U3y UeHHs..

Y4eOHBIM T/IaHOM Ha eé u3yueHue oTBefieHO 136 yueOHBIX YacoB — 10 2 U B HeJle/o B 8
U 2 4B 9 K1accax COOTBETCTBEHHO.

CopepxaHue yuebHoro rpegmera «Xumusi», coorBerctByer @I'OC OO0, paspaboraHo
c yuerom IlpumepHOW OCHOBHOW 0Opa3oBaTe/NbHONW TIPOTPAMMbI  OCHOBHOTO  OOII[ETO



obpa3oBaHusl 0 yueOHOMY TIpeaiMeTy «XUMHsI», COOTBETCTBYyeT IIprMepHO aJjanTHpOBaHHON
OCHOBHOI 00pa3oBaTe/ibHOM IporpamMMe OCHOBHOrO o0ijero o0pa3oBaHusi 00ydYarolyxcs C
3a/1ep>KKOM TICUXMUeCKOro pa3BUTHSI.

COJEPXAHUE OBYYEHUSA

8 KVIIACC

ITepBoHaua/IbHbIE XMMHUUYECKHE MTOHSATHUSA

[Ipegmer xumuu. Posb XvMuM B KU3HM 4YesioBeKa. XMMUS B cucTeMe Hayk. Teya u
BelllecTBa. Pusnueckre CBONCTBa BelleCcTB. ArperatHoe cCOCTOsiHHMe BelllecTB. [loHsiTHe O
MeTOZax MO3HaHWs B XMMUM. UncThie BemmecTBa U cMecu. CriocoObI pa3ziesieHus: cMecei.

ATOMBI M MOJEKy/nbl. XUMHUeCKue 3emMeHTbl. CHMBOJIbI XUMHYECKUX 371eMEeHTOB.
IIpocTble ¥ c10KHBIE BeljecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHue.

Xumuueckass ¢opmyaa. BaneHTHOCTb aTOMOB XMMHYeCKUX 3/IeMEHTOB. 3akKOH
TIOCTOSIHCTBA COCTaBa BelljecTB. OTHOCHTe/IbHAsA aTOMHasl Macca. OTHOCHTe IbHasl MOJIeKYJIsIpHast
Macca. MaccoBast j0J11 XUMHAYeCKOI'0 3/IeMeHTa B COeIMHeHUU.

KonuuectBo BemjectBa. Mosib. MosisipHasi macca. B3aMMOCBSI3b KOMYeCTBa, MacChbl U
yKc/ia CTPYKTYPHBIX eIUHUL] BeljecTBa. Pacuétol o hopMyiaM XMMUUECKHUX COeJUHEHUH.

dusnueckue U XUMUUYECKHUe sBJIeHUs. XUMUYeckas peakuuss U e€ IpU3HaKu. 3aKOH
COXpaHeHHsl Macchl BelllecTB. XuMHUecKue ypaBHeHus. Kinaccudukaiys XMMUUeCKUX peakLvid
(coenuHeHwsI, pa3oXKeHUs], 3aMelleHus], 00MeHa).

Xumuueckuti 3kcnepumeHm:

3HAaKOMCTBO C XMMMUECKOW TIOCy/I0i, TipaBWIaMy paboThl B jabopaTopyud U MpUEMaMu
obpaiijeHusi ¢ jabopaTopHbIM 000py/OBaHMEM, H3ydeHHe W OrvcaHue (PU3NUeCKUX CBOMCTB
00pa3lioB HeopraHWYeCcKWX BellecTB, HabO/oZieHre (u3nueckux (T/IaB/ieHHe BOCKA, TasHUe
JIbJla, pacTUpaHHe caxapa B CTYIKe, KWATMeHUe W KOHJeHCalusl BOJbl) U XUMUYEeCKUX (FOpeHue
CBeuu, TMpOKaquBaHWe MeJHOW MPOBOJIOKM, B3aMMOJEUCTBHME Mejla C KUCJIOTOW) SIBJIEHWH,
HabJ/FoIeHre M OTMCaHWe TIPU3HAKOB MPOTeKaHWsT XUMUYeCKHUX peaki[uil (pa3/ioyKeHHe caxapa,
B3aUMO/IeHiCTBHE CePHOW KUCJIOTHI C XJIOpUAoM Oapwusi, paznoxeHue rugpokcuzga meau (I1) mpu
HarpeBaHWY, B3aUMOJEMCTBUE >Keje3a C pactBopoM comu Meau (II), w3yueHue criocoboB
paszie/ieHusi CMeceil: C TOMOLIbI0 MarHura, (UIbTPOBaHWe, BbINAapHMBaHWe, AWCTUILISALWSA,
xpoMmartorpadusi, TIpOBeJileHHe OUWCTKA TIOBapeHHOW CO/MM, HaO/o/eHrne U OINUCaHHue
pe3y/bTaTOB IMPOBEJIeHUs] OIbITa, WIIFOCTPUPYIOLIEro 3aKOH COXPAaHEHWs MacChbl, CO3JaHue
Mozesieid MoieKy (11apoCTepP>KHEBBIX).

Ba)kHeiilliie npejcTaBuTe/IM HeOPraHNUeCKHX BelecTB

Bo3nyx — cmech rasos. CocrtaB Bo3gyxa. Kuciopon — 3/1eMeHT U INPOCTOe BeLecTBO.
HaxoxzaeHue Kuciopoja B ripupojie, pusnueckue U XUMUYeCKre CBOWMCTBA (peakKlMy TOpeHus).
Okcugpl. Ilpumenenue kucnopoga. CriocoObl TomyueHWsT KHCIopoja B Jiabopatopuu
npoMblIlieHHOCTH. KpyroBopoT kuciopoza B mpupoge. O30H — a/ioTpornHas MoAW(dUKaLys
KUCJIOPOJa.

TerioBoi 3(@deKT XUMHUYeCKOM peakLUM, TepMOXUMWUeCKWe ypaBHEHUs, 5K30- U
SHAOTepPMUYECKHe peaklyu. TOIUVIMBO: Yrojb U MeTaH. 3arpsi3HeHUe BO3[yXa, YCUIeHUe
NapHUKOBOr0 3 eKTa, pa3pylieHre 030HOBOIO CJIOS.



Bogopog — »snemMeHT U mpocToe BewjecTBO. HaxoxzeHwe BoZopoJa B TIPUPOZE,
bu3nUecKre U XUMUUECKHe CBOMCTBA, MPUMeHEHHe, CIIoCcoObI MosTyueHust. KUC/IOThI U COMH.

MonsipHbIii 00bEM Ta30B. PacUéThbl M0 XUMHUECKHUM YPaBHEHUSIM.

dusnyeckre CBOWCTBa BOAbl. Boma Kak pactBoputenb. PactBopel. HacklieHHble 1
HeHaCbIlLleHHbIe pacTBOpPbL. PacTBOpMMOCTL BelecTB B Boze. MaccoBass [o/s1 BelleCcTBa B
pacTBope. XUMHUUeCKHe CBOMCTBA BoAbl. OcHOBaHUsA. Ponb pacTBOPOB B TIPUPOZie U B >KU3HU
yenoBeka. Kpyrosopor Bozbl B mpupoje. 3arpsisHeHue IpUpOAHBIX BOJ. OXpaHa U OUYUCTKA
MPUPOJHBIX BOJ,.

Knaccudukauuyss HeopraHuueckux coeavHeHuid. Okcugbl. Knaccudukaiys OKCUIOB:
coneobpasyroliue (OCHOBHbIe, KUC/IOTHbIE, aM(OoTepHbIe) U HecosieoOpasytoiire. HomeHknatypa
okcuoB. dusnyeckre U XMMUYECKHe CBOMCTBA OKCUIOB. [TonmyueHre OKCH/OB.

OcHoBanusa. Knaccudukanusi OCHOBaHMM: IIIE€/I0UM U HEPacTBOPHMMbIE OCHOBaHUSI.
HomeHnknatypa ocHoBaHui. ®Pu3nueckue M XHMUUECKHe CBOWCTBa OCHOBaHUM. [lonyueHue
OCHOBaHUI.

Kucnotel. Knaccudukaims kucinotr. HomeHknatypa kucioT. @usnueckie U XUMUYeCKUe
CBOMCTBa KUC/IOT. Psif aktuBHOCTH MeTasuioB H. H. beketoBa. IlosydyeHne Kucor.

Comu. HomeHkiatypa cosneid. @usnMyeckue U XMMHUeCKHe CBOMCTBa cosied. Ilosmyuenue
coJiei.

I'eHeTnueckasi CBSI3b MeXXy K/1aCCAMU HEOPraHWUeCKUX COeJUHEeHHUH.

XumuuecKuii 3kcnepumeHm:

KaueCTBEeHHOe OTIpe/ie/ieHHe CO/lep’KaHusi KUCI0po/ia B BO3/yxe, TIoJyyeHre, cobrpaHue,
pacro3HaBaHWe W HW3yueHWe CBOWMCTB KUCIOPOAA, HabmrofieHuWe B3auMOJEMCTBHUSI BeIeCTB C
KHUC/IOPOJIOM W YCJIOBHSI BO3HUKHOBEHMS Y TpeKpallleHusi ropeHusi (1o)kapa), 03HaKOMJIEHUe C
oOpasljamMy OKCH/IOB M OIMCAHHWEe WX CBOWCTB, TOJy4YeHHe, COOMpaHWe, pacro3HaBaHUE W
v3yueHre CBOMCTB BOZOpoja (ropeHue), B3auMOJeNCTBHe Bogopoaa € okcugom meau (II)
(BO3MOYXKHO MCIIO/b30BaHUe BH/leOMaTepUasioB), HabsoeHne 06pa3ilioB BelecTB KOJMUYECTBOM
1 Mosb, ucciefoBaHre 0COOEHHOCTEH pacTBOPEHHS BELIECTB C Pa3/MUHON pacTBOPUMOCTHIO,
MPUTOTOB/IEHWE PpacTBOPOB C OMNpe/e/IéHHOM MacCOBOM [lo7eld pacTBOPEHHOIO BeILeCTBa,
B3aUMO/JIEMCTBME BOJAbI C MeTa//laMM (HaTpueM M KasbljieM) (BO3MOXKHO MCII0/Ib30BaHUe
BH/IeOMaTepPHUasIoB), UCC/IefloBaHUe 00pa3lioB HEOPraHWUeCKHWX BeIeCTB pa3UYHbIX K/1acCoB,
Hab/rofleHre M3MeHeHUsI OKpacKM WHAWKATOPOB B pacTBOpax KUC/IOT U IIje/iouel, u3yuyeHue
B3auMogencTBusi okcuga meau (II) ¢ pacTBopoM cepHOW KHMC/IOTBI, KUCJIOT C MeTaljlaMH,
peakuuii HeWTpalu3alyy, TMOJyueHWe HepaCTBOPUMbBIX OCHOBAaHWMW, BBbITECHEHME OJHOr0
MeTasljia IPyTUM U3 PacTBOpa COJIH, PelleHre SKCIIepUMEeHTa/IbHBIX 3a7au 110 TeMe «BakHelme
KJIaCChbl HEOPTaHWYEeCKUX COeIMHEHUI».

Ilepuopnueckuii 3akoH U Ilepuoguueckas cucreMa XuMuueckux sjemenros [I. U.
MenpeneeBa. CTpoeHue aToM0oB. XMMU4ecKas CBsizb. OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE
peakiumu

[TepBble MOMBITKA KaaccUpUKalMM XUMHUUECKUX 37ieMeHTOB. [loHsitTue o rpynmnax
CXOJHBIX 3/1eMEHTOB (1LleJIOUHbIE U I1]eJI0YHO3eMe/IbHbIe MeTasl/ibl, TaJoreHbl, NHEPTHBIE rasbl).
DyieMeHTbI, KOTOpble 00pa3yroT aM(bOTepHbIe OKCH/IbI U TUAPOKCH/IBL.

[Tepyuoanueckuit 3akoH. [lepuoauueckasi cucTemMa XUMUYeCKUX 3yeMmeHToB [I. U
MenpeneeBa. KopoTkorepuogHasi W [AauHHOTNepUoAHasi ¢opmbl [lepuoguueckoii CUCTeMbI
xumuyeckux snemeHToB . WM. MenpeneeBa. Ilepuogpl v rpynnbl. PU3MUeCKUN CMBICT
MOPSIIKOBOrO HOMepa, HOMepOB Tepruo/a 1 PYIIbI 3/IeMeHTa.



Ctpoenue aromoB. CoctaB aromHbIX sffep. Msortombsl. OnekTpoHsl. CTpoeHue
3/IEKTPOHHBIX 000/104eK aTOMOB TepBbIX 20 XUMUUECKUX 3/ieMeHTOB [lepro/inueckoil cucTeMsl
. W. MengeneeBa. XapakTepuCTHKa XHWMHYECKOrO 3JjIeMeHTa [0 ero T0JIOKeHUK B
[Tepuoauueckoii cucreme [. 1. MeHieneeBa.

3aKOHOMEPHOCTU U3MEHEeHUs paJuyca aTOMOB XMMUUECKUX 37IeMEHTOB, METa/UTUUECKHUX U
HeMeTasJIMYeCKHX CBOMCTB I10 IPyIaM U Neprozam.

3HaueHue [lepuoanueckoro 3akoHa U Ilepyuojuueckoil CUCTeMbl XMMUYECKUX 3/1EMEHTOB
JJ1s1 pa3sBUTHS HayKu U NpakTuKU. [1. V. MeH[ieneeB — yuéHbIN U rpaykjaHUH.

Xumuyeckas CBSI3b. KoBaneHTtHas (monsipHas " HeT0JIsIpHast) CBSI3b.
ONeKTpOOTPULIATEIbHOCTh XMMUUECKHX 3/1eMeHTOB. VIOHHast CBA3b.

Crenenb  okuciaeHus. OKHUCIUTE/bHO-BOCCTAHOBUTe/IbHBlEe — peakiuu.  Ilporeccsl
OKMCJIeHUS U BOCCTaHOBJIeHUsl. OKUC/IUTeIM U BOCCTAaHOBUTEJIU.

XumuuecKuii 3kcnepumeHm:

u3yyeHre 00paslOB BeIeCTB META/VIOB U HEMeTa/lIoB, B3aUMOJEUCTBHe TI'MPOKCH[A
LJMHKa C pacTBOpaMM KWCJIOT U lljeslovel, NpoBeJileHre OIbITOB, WIIHOCTPUPYIOLMX MPHUMepbl
OKMCJINTe/IbHO-BOCCTAHOBUTE/IbHBIX PeakLui (FropeHue, peakLjuu pas/ioyKeHus], COeJMHEeHNs).

MesicnpedmemHuble cesnsu

Peanuzanust Me)xrnpesMeTHbIX CBs3eM MPU M3yUYeHUM XWMUHU B 8 Kiacce OCYyLeCTBJISIeTCS
yepe3 WCIO/b30BaHWE Kak OOIIMX eCTeCTBEHHO-HAyYHBIX TIOHATHM, TaK W TIOHSTHH,
SIBJIIOLLMXCSL CACTeMHBIMHU 151 OT/e/IbHBIX IIPeJMeTOB eCTeCTBeHHO-HayYHOr'0 LIUKJ/Ia.

OO61e ecTecTBeHHO-HAyUHble TIOHSATHS: HayuHbIM (haKT, TUIOTe3a, TeOpUs, 3aKOH,
aHanW3,  CHUHTe3,  KjaaccuuKanus,  IepuoAWYHOCTb,  Hab/rofileHWe,  9KCIIepUMEHT,
MO/le/IMPOBaHue, U3MepeHue, MOJellb, sIBJIeHHe.

@dusuka: MaTepus, aTOM, 3JIEKTPOH, TNPOTOH, HEWTPOH, MOH, HYK/IWJ, HW30TOIbI,
PaZMOaKTUBHOCTh, MOJIEKY/a, 3JIeKTPHUeCKUW 3apsi[, BeIecTBO, Teao, 00b&M, arperaTHoe
COCTOsIHME BeIlecTBa, ras, (u3nyeckue BeJUUMHBI, eJUHULIbI M3MepeHusi, KOCMOC, TIaHeThl,
3B€3/1b1, CouHIIe.

Buonorusi: poTocunTes, abixaHue, buocdepa.

leorpagusi: atmocdepa, rugpocdepa, MHUHepanbl, TOpHble TOPOJbBI, [0JIe3HbIE
VICKOIlaeMble, TOI/IMBO, BOZIHbIE PeCypChI.

9 KVIACC

BemecTBo M XuMHYecKas peaknus

ITepuopguuecknii 3akoH. Ilepuoguueckass cucreMa XUMUYecKux 3semeHToB [I. .
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEDHOCTH B H3MEHEHUM CBOMCTB XUMHUYECKHUX
5/IEeMEHTOB TepBbIX TPEX MepUOJ0B, Kalus, KaJbLidg U UX COeJMHEeHUM B COOTBETCTBHUU C
T10/10)KeHHeM 3/1eMeHTOB B [lepro/inueckolt cucTeMe ¥ CTPOEHHEM KX aTOMOB.

CrpoeHue BelllecTBa: BU/bl XUMHUECKOM CBSI3U. TUIMbl KPUCTA/UIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BellleCTBAa OT TUMNA KPUCTA/UTMYECKOM pelETKUM U BHJA XUMHUYeCKOH
CBSI3U.

Knaccudukanuss 1 HOMeHK/IaTypa HeOpraHMuYecKuX BelllecTB. XHWMHYeCKHe CBOWCTBA
Bel|eCTB, OTHOCSIIMXCS K Pas/IMYHBIM K/jlacCaM HeOpraHW4yecKuxX COeJUHEHWM, reHeTHYecKas
CB$13b HEOPraHWUeCKUX BellleCTB.

Knaccudukanusi XuMyuuecKrdx peakLuil Mo pa3/MuHbIM MpU3HaKaM (TI0 YMCIY U COCTaBy
yUYacTBYIOLIMX B peaklUM BellecTB, [0 TelJI0BOMY 3((deKTy, Mo H3MeHeHWIO CTeleHeil
OKUCJIeHHsI XUMMUeCKHX 3/IeMeHTOB, M0 00paTUMOCTH, 10 yuyacCTHIO KaTaau3aTtopa). JK30- U
SH/I0TepMUYeCKHe peakliiy, TepMOXUMHUYeCKHe YpaBHeHUs!.



[ToHsiTie O CKOPOCTH XUMHUecKo# peakuuu. [ToHsiTne 06 oOpaTMMbIX M HEOOpPaTUMBIX
XUMHUUECKUX peaklusx. [loHATMe O TOMOreHHBIX M TeTeporeHHbIX peakuysax. [loHsaTtve o
kartanuse. IloHATHe 0 XWMHUYECKOM paBHOBecHMu. @DakTOpbl, B/UAIOLIME HA CKOPOCTbH
XUMUUECKOM peakliy 1 TI0/I0’KeHNe XMMHUYEeCKOT0 paBHOBECHS.

OKUC/INTe/TbHO-BOCCTAaHOBUTE/IbHBIe  peaKLM, 37eKTPOHHBIA 0ajsiaHC OKUCIUTeNbHO-
BOCCTAaHOBUTE/NbHON peakiuu. CocTaBieHHWe ypaBHEHUW OKUCIUTE/bHO-BOCCTAHOBUTE/IbHBIX
peakivii C UCT0Ib30BaHKMEM MeTo/la 3/IeKTPOHHOTO OasaHca.

Teopust 3/1eKTPOIMTUYECKON [UCCOLMALMU. DJIEKTPOJIUTBI U He3leKTponuThl. KaTtronsl,
aHUOHBI. MexaHW3M [MCCOLIMALMM BeIecTB C pa3/IMUHbIMUA BUJAaMU XUMHYECKOW CBSI3U.
Crenenb auccoraivu. CUbHbIe U cjlabble 3/1IeKTPOJIUTHI.

Peakuii MOHHOTO OOMeHa. Y C/IOBHsI MPOTEKAaHUsI Peakivii MIOHHOTO OOMeHa, TOJTHbIe U
COKpallléHHble MOHHbIE ypaBHeHMs! peakiuil. CBOWMCTBAa KUCJ/IOT, OCHOBAaHWW U COJIed B CBeTe
npe/icTaB/ieHUii 00 37eKTPOIUTHYEeCKON Auccolyalui. KauecTBeHHble peakiMM Ha WOHBI.
[ToHsiTHE O TUAPO/IH3E COMeM.

Xumuueckuti IKcnepumeHm:

O3HaKOMJIEHHEe C MOZe/IsIMU KPUCTa/UIMYeCKUX pelISTOK HeopraHM4eCKUX BelecTB —
MeTa/JIOB U HeMeTas/yioB (rpaduTa U anmasa), CJIOXKHBIX BelecTB (XJopuja HaTpus),
WCC/Ie[JOBaHUe 3aBUCHMOCTH CKOPOCTM XUMMUECKOM peakLiM OT BO3JEeMCTBUS pa3IMuYHBbIX
¢akTOpOB, HCC/efOBaHUe 371eKTPONPOBO/HOCTH PACTBOPOB BeLLeCTB, IpOLecca JUCCOLMALIMN
KWUCJIOT, Lefoyed W cojed (BO3MOXKHO HCII0/Ib30BaHME BHU/E0 MaTepuasoB), IPOBeJeHHe
OTIBITOB, WITHOCTPUPYIOLIUX TPU3HAKU TIPOTeKaHWsi peaklyii MOHHOro obmeHa (oOpa3oBaHue
ocaZika, Bblfie/leHWe Ta3a, o0pa3oBaHWEe BOJIbI), OIBITOB, WUTIOCTPUPYIOL[UX TPUMEPbI
OKMCJ/IMTEIbHO-BOCCTAHOBUTE/IbHBIX peakiuil (TopeHre, peakiUM pas3/ioXKeHHsl, COeJWHEeHUs),
pacrio3HaBaHWe HeOpraHWUYeCKHWX BellecTB C IIOMOLbI0 KaueCTBEHHBIX peaklMid Ha HOHBI,
pellieHre SKCreprMeHTa/lbHbIX 3a/jay.

HemeTa/ibl 4 MX COe/JUHEHUSA

OOmiasi xapakTepuCTHKa rasoreHOB. OCOOEHHOCTM CTPOEHHsI aTOMOB, XapaKTepHbIe
cTerieHd OKucieHus. CTpoeHrWe M (U3MUYECKHe CBOMCTBA MPOCTHIX BeLIeCTB — TrajOreHoB.
XvMHyeckre CBOMCTBAa Ha TpuMepe xjopa (B3aUMOJEWCTBHE C MeTasjlaMd, HeMeTa/jlaMH,
mjesiouamu).  XsopoBozopof. ConsiHasg KWCIOTa, XWUMWUYeCKHWe CBOMCTBa, IIO/yueHue,
npyuMeHeHue. JlelicTBHe XJi0pa U XJIOPOBO/IOPO/A HA OpraHu3M uesioBeKa. BakHelilvie X10pU/bl
Y MX HaxOXJleHHe B IIpUpoJe.

OOmasi xapakTepucTHKa 31eMeHTOB VIA-rpynmbl. OcOOeHHOCTHM CTPOEHHs aTOMOB,
XapaKTepHble cTereHW okucyieHus. CTpoeHue M (y3nueckre CBOWCTBA IMPOCTHIX BeIeCTB —
KWCIOpO/ia U cepbl. AJUIOTPOIIHbIe MOAU(UKALIMK KUCI0pPOoJa U cepbl. XMMUUYECKHe CBOWCTBA
cepbl. CepoBOJiOpO/l, CTpOeHHUe, (U3NYeCKHMe U XUMUUeckue cBoWcTBa. OKCHABI Cepbl Kak
Npe/iCTaBUTEeNIM KUCJIOTHBIX OKCUZOB. CepHasi KUC/I0Ta, (U3MUYeCKMe U XMMUUeCKHe CBOMCTBA
(oOuue Kak TIpejCTaBUTeNs Kiacca KUCJIOT W Crieljuduueckue). XUMHUECKHe peaklvy,
Jie)Kallyie B OCHOBe TIPOMBIIIJIEHHOTO criocoba rosiyueHusl CepHOM KUCIOThL. IIpuMeHeHue
cepHOU KUC/IO0Thl. COJ/IM CePHOM KUC/IOThI, KaueCTBeHHast peakiys Ha Cy/bdaT-uoH. HaxoxaeHue
ceppl U eé coeJuHEHWM B TIpUpojile. XHUMHUUYECKoe 3arpsi3HeHHe OKpYy)Karollleid cpeJbl
COeITMHEHUsIMUA Cepbl (KUCIOTHBIE JOXK/H, 3arps3HeHWe BO3AyXa U BOJOEMOB), CIIOCOOBI ero
rpejOTBpalLLeHUsl.

OO01ast  xapakTepuCTHKa 3yieMeHTOB VA-rpynmbl. Oco0eHHOCTH CTpPOeHUs] aTOMOB,
XapakTepHble CTeleHW OKHUC/IeHusl. A30T, pacrpocTpaHeHHMe B TMpupoje, Gu3nueckde U
XUMHUUecKue cBoricTBa. KpyroBopot a3oTta B nprpoje. AMMUaK, ero (usnueckre U XMuMHUYecKue



CBOWCTBa, MoyiyyeHre U rnpuMeHeHre. Cov aMMOHUS, UX pU3nUeckKre U XMMHUYecKue CBOMCTBa,
npuMeHeHre. KauecTBeHHasi peaklidsi Ha MOHbl aMMOHHUsS. A30THasi KUCJ/IOTa, eé ToJiyueHuUe,
¢usmueckue M XMMUUeCKHWe CBoiicTBa (0Oljue Kak TpefAcTaBUTeNs] Kjacca KUCIOT U
cnetduueckre). Vcrnonb3oBaHMe HUTPATOB W COJIEM aMMOHHSI B KauyeCTBe MUHepasbHbIX
yno0peHuii. XvMuueckoe 3arpsi3HeHHe OKpYyKarolllel cpe/ibl CoeJUHEHUsIMU a30Ta (KUCIOTHbIe
JIO’KIM, 3arpsi3HeHHe BO3/yXa, MOuUBbl M BOA0EMOB). Pocdop, annoTpornHbie MOAUPUKALIU
docdopa, busnueckue u xumuueckue cpouictBa. Okcup docdopa (V) u docdopHas KucIoTa,
¢usnueckve M XUMHUUYECKHe CBOWMCTBa, mnosiyueHwe. Mcronb3oBanue (ocdaTtoB B KauecTBe
MUHepaJIbHBIX YZ00peHHH.

OObiass xapakrepucTuka 3jeMeHTOB I[VA-rpynmbl. OcoOeHHOCTH CTpPOeHHsi aTOMOB,
XapaKTepHble CTeNeHW OKUC/eHUsl. YT/IepoJ, a/lJIoTPONHble MOAU(UKALIMK, paclipoCcTpaHeHe B
nipupozie, pusnueckue U XuMuueckre cBoicTBa. Azicopbuusi. KpyroBopot yriieposia B pupo/ie.
Okcuipl yraepoja, ux Gusnueckue U XUMHUUeCKHe CBOWCTBA, [IeMCTBHE Ha KMBble OPraHU3MbI,
ToJiyueHre U TIpUMeHeHHe. JKOJIOTHUecKre MpobsieMbl, CBsi3aHHbIe C OKcuzioM yriepoza (IV),
ruroTe3a ri06a7bHOTO MOTeIyIeHHsl KJIMMara, MapHUKOBBIM 3¢ ¢deKT. YronbHas KUCI0Ta U eé
cony, ux (u3nuyeckue W XUMHYeCKWe CBOMCTBa, MO/iyueHUWe U TpuMeHeHHWe. KauecTBeHHas
peakiiss Ha KapOoHaT-voHbL.  Vcmonb3oBaHvWe — KapOOHaToB B OBITY, MeJuLVHe,
TIPOMBIIIJIEHHOCTU U CeJTbCKOM XO035IHCTBe.

[TepBOHauanbHBIE TIOHATHS 00 OPraHMUECKUX BeIeCcTBaX KaK O COeIMHEHUsX YIJiepoja
(MeraH, 3TaH, STW/eH, aleTWIeH, 3TaHO/, TJMLEPUH, YKCycHasi Kucsaorta). IlpupopHbie
WCTOUYHMKU YTJIeBOJOPO/AOB (yrojib, TPUPOJHBLIA ra3, He(Tb), TPOAYKTbl WX TepepaboTKu
(beH3uH), UX POJIb B OBITY U MPOMBIIIEHHOCTU. [TOHATHE 0 OHMOIOTMUECKH BaXKHBIX BellleCTBaX:
)Kupax, Oeslkax, yrieBojax — W UX DOMA B JKU3HU uUejioBeKa. MarepuanbHOe eJuHCTBO
OpraHuuYecKrX U HeOpraHMueckux COeZJMHeHU.

Kpemuuii, ero ¢@usmueckue U XUMHUeCKUe CBOMCTBA, MOJyYyeHUe U TIPUMeHeHHe.
CoemuHeHrsi KpemHusi B ripupoge. OOuue mipeicraBineHuss o6 okcuze kpemuusi (IV) u
KpPeMHHeBOU Krcsiote. CUIMKATBI, UX UCTI0/Ib30BaHUE B OBITY, B TIDOMBIIJIEHHOCTH. BaykHeidie
CTpOUTe/IbHbIe MaTepuasbl: KepamMHKa, CTeK/o, IieMeHT, 0eToH, >kene300eToH. IIpobremsl
6e301acHOT0 UCI0JIb30BaHUsI CTPOUTENbHBIX MaTepPUasioB B TIOBCEHEBHOM JKU3HMU.

Xumuueckuti IKcnepumeHm:

v3yueHre 00paslj0OB HEOPraHWMUYeCKUX BeleCTB, CBOMCTB COJISTHOW KHUC/IOTHBI, TIPOBe/IeHHUEe
KaueCTBEHHBIX Peaklyii Ha XJIOPUZ-HMOHBI U HaO/rO/IeHre TIPU3HAKOB WX TMPOTEKAHUsl, OTIbITHI,
oTpakaroiye ¢u3nyecKkrie U XMMHUUeCKhe CBOMCTBA rajioreHoB M UX COeAUHeHUN (BO3MOKHO
WCII0/Tb30BaHUe BU/IEOMAaTepPUasioB), O3HAKOMJIEHWe C oOpasljamMy XJIOpUOB (TaJoreHuzioB),
O3HaKoM/leHWe ¢ oOpasyamMu ceppl U €€ coeJMHEeHUSIMU (BO3MOXKHO HCIIO/Ib30BaHUe
BUJleOMaTepuanoB), HabmofeHWe Tmpoliecca OOYyI/IMBaHUS — caxapa I0f  JleMCTBHeM
KOHLIEHTPUPOBAaHHOW CepPHOM KHUC/IOThI, M3yueHre XMMHUeCKHUX CBOMCTB pa3baBjieHHOU cepHOM
KHC/IOTHI, TIPOBe/leHHe KaueCTBEeHHOW peakIMM Ha Cy/b(haT-WOH U Hab/IoieHre TIpHU3HaKa eé
MpoTeKaHusl, 03HaKOMJ/IeHWe C (hHU3MUeCKUMH CBOMCTBaMH a30Ta, (ocdopa v UX coeAUHEHUM
(BO3MOYKHO MCIIOTb30BaHKe BH/leOMaTepUanoB), oOpasijamMmy a30THBIX U (GoCchOPHBIX yA00peHuH,
rojsyueHue, cobupaHue, pacrio3HaBaHWe W UW3yueHWe CBOWCTB aMMHaka, IIPOBeJieHre
KaueCTBeHHbIX peaklMid Ha MOH aMMOHUs M (ocdaT-uoH U U3yueHHe TIPU3HAKOB HUX
MPOTeKaHHUsl, B3aUMO/IeMCTBHe KOHLIEHTPMPOBAaHHON a30THOW KHUC/IOThl C Me/bl0 (BO3MOXXHO
WCII0/Ib30BaHMe BU/IEOMATepPUaoB), U3yueHHe Mojerleld KpPUCTa/UIMYecKuX PpelIéToK anMasa,
rpaduTa, ¢ys/iepeHa, O3HaKOMJieHHMe C TIpOLIeCCOM aficopOIMM PAacTBOPEHHBIX BeIleCTB
AaKTMBUPOBAHHBIM YTJIEM U YCTPOMCTBOM TPOTHUBOTra3a, MoydyeHue, coOupaHue, pacrio3HaBaHHe



U W3yuyeHUe CBOWCTB YIJIEKHUC/IOTO Ta3a, MPOBeZieHHe KaueCTBEHHbIX peakldii Ha KapOoHaT u
CWIVMKAT-MOHbl W W3y4yeHHWe I[IPU3HAKOB WX TIPOTEKaHWsl, O3HAaKOMJIEHHWe C TMpOAYKLUeu
CWIVMKATHOM TIPOMBILLIZIEHHOCTH, pellleHre 3KCIIepUMeHTabHBbIX 3a/au Mo Teme «BaxHeliue
HeMeTa/l/Ibl ¥ UX COe[JVHeHUsI».

Metanibl M MX COeJMHEHUS

OO1jast  xapakTepyucTHKa XUMHUECKHX JJIEMEHTOB — MeETa/UIOB Ha OCHOBaHUU WX
rioiokeHus B [Teproariueckoi cucteMe XuMHUUecKux 3nemeHToB [I. 1. MeHjeneeBa U CTpOeHUsT
atoMoB. CTpoeHMe MeTaqioB. MeTammmueckass CB3b U MeTaJ/IMuecKass KpUCTa/l/IMuecKas
peléTka. OJIEKTPOXUMUUECKUM DS HanpsKeHWU MeTa/uioB. Pu3nueckue M XUMHYeCcKue
cBoiicTBa MeTasioB. OOIue crocoObl momyueHus: MeTasvioB. [ToHsITHe 0 KOPPO3UM METasljioB,
OCHOBHBIE CII0COOBI 3aIUTHI UX OT Koppo3uu. CrijiaBhl (CTasb, UyryH, JIOPaJIOMUHNN, OpOH3a) U
UX TIpUMeHeHue B ObITY U MTPOMBIIILJIEHHOCTH.

[ITenouHble MeTasuIbI: M0/I0KeHMe B [lepronueckoil cucTteMe XMMHUYECKUX 3/1eMEHTOB /.
W. MenpeneeBa, CTpOeHMe WX aTOMOB, HaxXxOX[eHWe B mpupoje. PUsnuecKkrue U XUMUYECKue
CBOICTBa (Ha rnpumepe HaTpus U Kaausi). OKCUbI ¥ TUIPOKCU/IbI HAaTpUsl U Kanusi. [IpumeHeHue
111eJIOUHBIX META/IJIOB U UX COeIMHEeHUM.

[ITenouHo3emesibHBIE MeTa/Ulbl MarHMd M KalbLMW: MosoxkeHwe B Ilepropnueckon
CUCTeMe XUMHUUecKUx d3jemeHTOB [I. V. MeHpeneeBa, CTpoeHHe UX aTOMOB, HaXOXX[EeHHE B
npupozie. dPr3nueckre U XMMHAYECKHEe CBOMCTBA MarHus Y Kaiblysl. BaxHelime coefuHeHUs
KanbLys (OKCHZ, TUIPOKCH, COu). JKECTKOCTh BOJIbI U CIIOCOOLI €€ yCTpaHeHUs.

Amomunui: nonoxenue B [lepuojuyeckod cucteMe XumHueckux siemeHToB [I. W.
MeHpeneeBa, CTpOeHUe aToMa, HaxoKJeHWe B mpupoje. Pusnueckre U XUMUUeCKHWe CBONCTBa
anmoMuHUs. AMOTepHbIe CBOMCTBA OKCHU/Aa U TUAPOKCHA aTFOMUHUSI.

Keneso: mnonoxenwe B Ilepyuosnueckol cucremMe XWMHUYeCKux 3jaemeHToB [I. W.
MeHjeneeBa, CTpOeHHEe aTOMa, HaxoXkJeHre B npupoge. dusnyeckre U XMMHAYECKUe CBOMCTBA
kene3a. Okcugpl, TuApokcuel U coau kene3a (II) m rkenesa (III), ux cocraB, CBOMCTBA U
T0JIyYeHue.

XumuuecKuii 3kcnepumeHm:

O3HaKoMJieHWe C oOpa3llaMd MeTaJJIoB M CI/IaBOB, UX (PU3NUYECKUMU CBOWCTBaMH,
v3ydyeHue pe3y/JbTaTOB KOPPO3WMM MeTa/loB (BO3MOXKHO HCII0/Ib30BaHWE BHleOMaTepuasoB),
0COOEHHOCTeH B3aMMOZIEMCTBUS OKCH/IA KabIUs M HaTPHs C BOJOU (BO3MOKHO WCIIOIh30BaHHUE
BHU/leOMaTepuaioB), MCC/eJOBaHHe CBOMCTB >KECTKOM BO/bl, TIpolLlecCa TOpPEeHHUsl Kejie3a B
KUcaopoZie  (BO3MOXHO  MCIO/Ib30BaHWe  BHJeOMaTepuasioB), TPHU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX peakLii Ha WOHBL: MarHus, Kaiblys, aJlOMUAHUSA, LIMHKA, >kese3a (II) u xenesa
(I11), menu (II), HabOieHME M OTTMCAHKe TPOLIeCCOB OKPALIMBAHUS T/IAMEHW MOHAMH HATpHS,
Ka/usl U Kaibliysl (BO3MOXKHO MCIIO/Ib30BaHUe BUZEeOMaTepyasoB), UCcaeoBaHUe aM(OTePHBIX
CBOMCTB TUJPOKCH/A aTFOMUHUS U TUAPOKCHAA LIMHKA, pellleHue SKCIIepUMeHTalbHbIX 3a/a4 1o
TemMe «BakHeliIie MeTal/Ibl ¥ UX COeITUHEHUSI».

XuMuA ¥ OKpy)Kawias cpeja

BemjectBa 1 MaTepuransl B MIOBCeJHEBHOW >KM3HU uesioBeKa. besomnacHoe wncrosb3oBaHye
BeIIeCTB M XUMWUYECKMX peakiuil B ObiTy. IlepBasi MOMOIIL MPU XUMUUYECKMX OXKOTaxX M
OTpaBJ/IeHUSIX.

XyMuyeckoe 3arpsi3HeHHe OKpy’Karolllel cpeZibl (TpesienbHas JOMyCTUMask KOHLeHTpaLus
BelrlecTs, fanee — [1/JK). Posib XMuM B pellieHUH 3KOJIOTHUEeCKUX TTPo0IIeM.

XumuuecKuii 3KcnepumeHm:

n3yueHre 00pa3IoB MaTepHasioB (CTEK/IO, CT/IaBbl METAJUIOB, TTOJTUMEpPHbIE MaTePUasbl).



MesicnpedmemHuble cesnsu

Peanu3ariusi MeXIIpeJMeTHBIX CBSI3eM NP M3yueHUM XMMUU B 9 Kjlacce OCYILeCTBIIS@TCS
yepe3 WCIO/b30BaHHME KaK OOIIMX eCTeCTBeHHO-HAayUHbIX TIOHSTHM, TaK W TIOHSATHH,
SIBJISTFOILIUXCS] CHCTEMHBIMU ZIJ151 OTZe/TbHBIX TTPeJMEeTOB eCTeCTBeHHO-HayUHOr0 1JUK/Ia.

OO1e ecTecTBeHHO-HAayUHble TIOHSTHS: HayuHbId (akT, TUMOTe3a, 3aKOH, Teopwus,
aHa/M3,  CHUHTe3,  KIacCUbUKal|s,  IepUOAUYHOCTb,  HAO/OZieHWe,  SKCIIEePUMEHT,
MO/Ie/IMPOBaHue, U3MepeHue, Mo/ieJib, siBJieHHe, TTapHUKOBbIN 3(deKT, TeXHOIOTYsI, MaTepUasbl.

®dusMka: MaTepusi, aTOM, 371eKTPOH, IPOTOH, HEWUTPOH, WOH, HYK/IWJ, W30TOIIbI,
PaJIMOAKTUBHOCTb, MOJIEKY/Ia, 3JIeKTPUYECKUW 3apsifi, TPOBOAHUKU, IIOJTyTIPOBOJHUKH,
JV3MIEKTPUKH, (OTO3/IEMEHT, BeIeCTBO, Telo, 00bEM, arperaTHOe COCTOSIHHe BellleCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTa/jiMueckasi peliéTka, CIUIaBbl, (U3MUeCKHue BeTUUMHBI,
eIMHULIbI U3MepeHUsl, KOCMUYeCcKoe TIPOCTPAHCTBO, T/IaHeThl, 3B€3/1bl, CoJHIIe.

buonorusi: doTtocuHTe3, AbixaHWe, Ouocdepa, 3KoCHCTeMa, MHUHepasbHble YA0OpeHHs,
MHUKDPO3JIEMEHTBI, MaKPO3JIeMEeHThI, TUTaTe/IbHbIE BellleCTBa.

leorpadusi: atmocdepa, ruapocdepa, MUHepaibl, TOpHbIE TIOPO/bI, TI0JIe3HbIE
VICKOTIaeMble, TOTJIUBO, BO/JHbIE PeCypChI.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA IIPOI'PAMMBI 110 XUMHWHN HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJ/IbTATBI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHsI TIPOrPaMMbl OCHOBHOrO 00Iriero o0Opa3oBaHUs
JIOCTUTAIOTCS B XOZle 00yUYeHHs] XMWY B eJUHCTBE yUueOHOUM U BOCITUTATeTbHOU /1esiTe/IbHOCTH B
COOTBETCTBUM C  TPAJUIMOHHBIMH  DPOCCUHMCKUMH  COL[MOKY/JbTYPDHBIMH W JIYXOBHO-
HPaBCTBEHHBIMH 1[€HHOCTSIMU, TIPUHSTHLIMUA B OOII[eCTBe MpaBUIaMU M HOPMaMU TIOBEJieHUsT U
CIIOCOOCTBYIOT MpOLieCccaM CaMOITIO3HAHMS, CAMOPA3BUTHS U COLIMATA3AL[UN 00yJaroLuXCsl.

JIMUHOCTHBIE Ppe3y/bTaThl OTPa)XKalOT TOTOBHOCTb OOYUAIOIIMXCS PYKOBO/CTBOBAThHCS
CUCTEMOM TIO3UTHBHBIX 1IEHHOCTHBIX OPUEHTAI[Ui U PaCIIMpeHHe OIbITa JIeATeJIbHOCTH Ha eé
OCHOBeE, B TOM UHCJIe B UaCTH:

1) maTpMOTHYECKOr0 BOCIIUTAHUSA:

1[eHHOCTHOTO OTHOILIIEHUsI K OTeUeCTBEHHOMY KYJIbTYPHOMY, UICTOPHUECKOMY U HayuHOMY
Hac/ieIio, TIOHMMaHUs 3HaueHWs] XMUMHUYeCKOW HAayKd B JKU3HM COBPEMEHHOrO OOII[ecTBa,
CIIOCOOHOCTH B/Ia/IeTh [JOCTOBEpHON MH(MOpMaIivell 0 Tepe/ioBbIX JOCTH)KEHUSIX U OTKPBITHSIX
MHUDPOBOW M OTE€UEeCTBEHHOW XMMMWH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBe
MHpa 1 0011[eCcTBa;

2) rpa)kAQHCKOT'0 BOCTIMTAHUS:

Tpe/ICTaB/IeHUs] O COI[Ma/JIbHBIX HOpMax U TIPaBWIAaX MEKIMUHOCTHBIX OTHOIIEHWN B
KOJ/IJIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIECTBEHHO TIO/I€3HOH, yuebOHO-
HCCIIeIoBaTe/TbCKOM, TBOPUECKOM U APYTUX BHUaX [esTeTbHOCTH, TOTOBHOCTH K pa3HO0Opa3Hoi
COBMECTHOM [IesTe/TbHOCTU TIPY BBITIOJTHEHUU y4eOHbIX, MO3HABaTeIbHBIX 3a7iau, BITIOJTHEHUU
XUMUYECKUX KCIIEPUMEHTOB, CO3/IJaHUM yueOHBIX MTPOEKTOB, CTPEMJ/IEHHUS K B3aUMOITIOHUMAaHHUIO
¥ B3avMOTIOMOII[M B TIPOLIeCCe 3TON yueOHOM JeATeNbHOCTH, TOTOBHOCTU OLI€HMBATh CBOE
TIOBe/IeHWe W TIOCTYNKH CBOMX TOBApUIIel C TO3WIMM HPaBCTBEHHBIX W IPABOBBIX HOPM C
yuéTOM OCO3HAHUSI TIOC/IeJICTBUI TTOCTYIIKOB;

3) IeHHOCTH HAyYHOI'0 MO3HAHUS:

MHpPOBO33peHUECKWEe  TIPeJCTAaB/eHHsT O  BeIIeCTBe W  XUMHUECKOW  peaklivu,
COOTBETCTBYIOI[iE COBPEMEHHOMY YDOBHIO Da3BUTHSI HayKU WM COCTABJISFOIIME OCHOBY /ISt
MOHMMaHUs  CYIIHOCTA HAyyHOW KAapTWHBI ~MHpa, Tpe/CTaBieHusi 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPO/IbI, B3aUMOCBSI3AX Ue/l0BeKa C TIPUPOJHOM Cpefioi, 0 poJu
XUMUHU B TIO3HAaHUM 3THUX 3aKOHOMEPHOCTEH;

Mo3HaBaTe/lbHble MOTHBBI, HarpaB/IeHHbIe HA TOJyUYeHWe HOBBIX 3HAHWHW TI0 XWMUH,
HeoOXonuMble [yii OOBSICHEHHs HAOJIIOZIAeEMBIX TIPOIIECCOB W SIBJIEHWH, TI03HaBaTebHOM,
MHGOPMAIMOHHON 1 UMTATe/TbCKOM KY/IbTYPhI, B TOM UKC/Ie HaBBIKOB CAMOCTOSITe/TbHOM pabOThI
C yueOHBIMM TEKCTaMM, CIIPABOYHOM JIUTEPATyPOH, AOCTYIMHBIMU TEXHUUECKUMH CpPeZCTBaMHU
MH(OPMaI[MOHHBIX TeXHOJIOTHH;

WHTepeC K 00yueHWIO W TIO3HaHHIO, JIF0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, TIPOEKTHON U MCC/Ie/[OBATebCKON [1eSITeTbHOCTH, K OCO3HAHHOMY BBIOODY
HarpaB/IeHHOCTH ¥ YPOBHSI 00yUeHUs B Jla/IbHEHIeM;

4) hpopMHUpOBaHUsI KY/JIbTYPbI 30POBbSI:

OCO3HAaHWE IIeHHOCTH J>KWU3HHW, OTBETCTBEHHOTO OTHOILIEHWS K CBOEMY 3/]0POBbIO,
YCTaHOBKM Ha 3/]OPOBBIM 00pa3 »XW3HH, OCO3HaHWEe TOCTeJCTBUNA U HENpHUsITHe BpeAHbIX
NpuBbIUeK (yroTpeO/IeHUs] anKorojis, HapKOTMKOB, KYpeHHUs), HeoOXOAWMOCTH COOJIFO/eHuUs



npaBu/1 06e30mMacHOCTA TIpY OOpaleHnyd C XUMUYeCKHMH BeljeCTBaMHd B OBbITY M peasbHOU
JKU3HUY;

5) TPyA0BOro BOCIIUTAHUS:

VHTepecC K NPaKTU4YeCKOMY M3Y4YeHHIO NPo(eccuil U TpyJa pas3/MuyHOro poja, yBakeHue K
TPyAy W pe3ynbTaTaM TPYJOBOW [eATeNbHOCTHM, B TOM YWC/Ie Ha OCHOBe IPUMEHeHUs
Npe/IMETHBIX 3HAHUM 110 XMMHHM, OCO3HAHHBI BBIOOp MHAMBUYaAJbHON TpPaeKTOPUU
NIPO/IO/DKEHNsI 00pa3oBaHUsl C YYETOM JIMUHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHH,
0011[eCTBEHHBIX MHTEPECOB M TOTPeOHOCTeH, YCIemnHOW MpodeCcCHOHATBHON [esTeTbHOCTH U
Pa3BUTHS HEOOXOJMMBIX YMEHHM, TOTOBHOCTh a/JaliTUPOBATHCS B TIPO(heCcCOHANMBbHOM Cpefie;

6) 3K0/10rMuecKoro BOCIUTAHUSA:

9KOJIOTUUECKH 1]e/iecoo0pa3Hoe OTHOLIeHHe K TIPUPO/ie KaK UCTOYHUKY XKM3HU Ha 3emiie,
OCHOBe eé CyIleCTBOBaHHUs, MIOHUMaHUe LIeHHOCTU 3[0pOBOro M Oe3ormacHoro obpasa >KHU3HH,
OTBETCTBEHHOe OTHOIlIeHHWe K COOCTBEHHOMY (H3UYeCKOMY U TICUXUYeCKOMY 370POBbIO,
0CO3HaHHe LIEHHOCTU COOJTI0/IeHHs MpaBU/ 0e301TacHOr0 TOBe/IeHHs IpX paboTe C BelljeCTBaMH,
a TaKke B CUTyaLUsiX, YITPOJKarOIIMX 3/10POBbI0 U )KU3HHU JIFO/lel;

CIOCOOHOCTH TIPUMEHSITh 3HaHWs, TOJy4aeMble TMPU W3YUeHWHd XUMHUH, [IJi PeLIeHUs
3a/lau, CBA3aHHBIX C OKPY>KaroL[el MPUPOJHON CpesloH, /il MOBBILLIEHUSI YPOBHS 5KOJI0rMYeCKOn
KyJIbTYPbI, 0CO3HaHUs r7100a/IbHOTO XapakKTepa KOJIOTHUeCKUX MPo0JieM U TyTeld UX pelleHUs
NOCpPeZICTBOM MeTOZI0B XWMMUH, SKOJIOTUYECKOT0 MBILUIEHHUS, YMEeHHsI PYKOBOZJCTBOBAaTbCS UM B
N03HaBaTe/IbHOW, KOMMYHUKAaTUBHOM U COLMa/IbHOW NPaKTHKe.

METAIIPEJMETHBIE PE3YJ/IbTATBHI

B cocraBe MeTanpesMeTHBIX pe3y/bTaTOB BbIJIE/ISIOT 3HauMMble [/ (DOPMUPOBaHUS
MHPOBO33peHusi 00IleHayuHble MOHATHS (3aKOH, Teopusi, PUHLIMI, TUIOTe3a, $akT, CUcTeMa,
TIPOLIeCC, KCIIePUMEHT U JIPyTroe.), KOTOpbIe MCIO/b3YIOTCS B €CTeCTBeHHO-HAyUHbIX yueOHBIX
npeJMeTax U MO3BOJISIFOT HA OCHOBE 3HAaHMU U3 3THX IpeJMeToB (OpMUPOBATH Ipe/iCTaB/IeHre O
1[eJIOCTHOM Hay4HOW KapTWHEe MHUpa, U YHUBepcalbHbie yueOHbIe [ecTBUs (TI03HaBaTe/bHbIE,
KOMMYHHKATUBHbIE, DETy/ISITUBHBbIE), KOTOpPhble 00ecreunBarOT (HOPMHPOBaHWE TOTOBHOCTH K
CaMOCTOSITe/IbHOMY TJIaHHPOBAHKIO U OCYIL|eCTBIEHHIO yueOHOM /lesiTeTbHOCTH.

ITo3HaBaTe/nbHBbIE YHHBepCaIbHbIe yueOHbIe JeiiCTBUSA

Ba3oBble 1oruueckme JefiCTBUA:

YMEHUsl UCMO/b30BaTh NPHUEMBI JIOTMUECKOIO MBILUIEHUs] TIPY  OCBOEHWU 3HaHUM:
pacKpblBaTb CMBICJII XMMHYECKMX TIOHATHM (BBIAENATh WX XapaKTepHble TPH3HAKH,
yCTaHaB/IMBaTh B3aUMOCBSI3b C JPYTUMHU TIOHSTUSMH), VCIIOb30BaTh MOHATHS /i1 OOBSICHEHUS
OT/eNbHBIX (DAaKTOB U sIBJIEHWH, BBIOMPAaTh OCHOBaHWS W KPUTEPUU [ KilacCU(pUKaIUN
XMMHWYECKHUX BeIlleCTB U XMMUUeCKHX peakl{yii, yCTaHaB/IMBaTb PUYMHHO-C/Ie[JCTBEHHbIE CBSI3U
MeXy 00beKTaMu U3y4yeHUsl, CTPOUTb JIOTUUeCKHe pacCyKAeHus (MHAYKTUBHbIE, ie[yKTUBHbIE,
T10 aHAJIOTMH), [ieJ1aTh BbIBO/bI U 3aK/TIOUEHMUS;

yMeHue NPUMEeHSTh B MpOLiecce TMO3HaHUs MOHATHS (TpeJMeTHble U MeTarpeJMeTHbIe),
CUMBOJIMUECKHEe (3HAaKOBbIE) MO/, MCIIO/b3yeMble B XHMHH, IPeo0pa3oBhIBATh IIHMPOKO
TIpUMeHsieMble B XMMWU MO/le/IbHble Tpe/ICTaB/IeHUs] — XMMUYeCKUH 3HaK (CMMBOJI 3/1eMeHTa),
XUMuUeckass QopMysa U ypaBHeHHe XUMWYeCKOW peakiul — TPy pelleHnd ydyeOHO-
MO3HAaBaTe/NbHbIX 33/lay, C YY€TOM STUX MOJeNbHbIX MpeJCTaB/leHUN BbIIBISATb WU
XapaKTepU30BaTh CyIeCTBEHHbIe TIPU3HAKM M3yYaeMbIX OOBEKTOB — XUMHUUYECKHUX BeIeCTB U
XMMHUECKUX peaklvi, BbISAB/IATh OOl{e 3aKOHOMEPHOCTH, NMPUYMHHO-CJIe/ICTBEHHbIE CBSI3U U
MPOTUBOPEYMS B U3yuaeMbIX MPOLIeCCcax U SIBIEHHUsIX.

Ba3oBble HcciejoBaTe/IbCKUe JeUCTBHA:



yMeHHe HCTO/b30BaTh IMOCTaBJeHHbIe BOIMPOCHl B KAaueCTBe WHCTPYMEHTA TO3HAHWS, a
TaKKe B KauecTBe OCHOBBI /i1 (POPMHpDOBaHUSI TUIOTE3bl TI0 TIPOBEPKEe TMPaBUIbHOCTU
BBICKA3bIBa@MbIX CYXKIEHUI;

npuobpeTeHre OIbITa 1O TUIAHUPOBAHUIO, OpPraHM3alMH W TIPOBEJeHUI0 YUeHUUeCKUX
9KCTIepUMEHTOB, yMeHre HabJIroaTh 3a X0J0M TpOoLiecca, CaMOCTOSITe/IbHO MPOrHO3MPOBaTh ero
pe3y/nbTat, (opMynaupoBaTh 000OIIEHUS W BBIBOJLI 1O pe3y/bTaTaM IPOBEAEHHOTO OIIbITa,
WCCJIe/IOBaHMsI, COCTABJISATh OTYET O TIPO/ie/laHHOM pabore.

Pabora ¢ uadopmarueii:

yMeHHe BbIOMpaTh, AHA/TM3UPOBATh U MHTEPIPETUPOBATh UH(MOPMAIIUIO Pa3/TMUHBIX BH/IOB
1 $opM Tpe/iCTaB/IeHNs, TI0Jy4yaeMyt0 U3 pa3HbIX KCTOYHUKOB (Hay4YHO-TIONY/IsIpHast IMTepaTypa
XUMUUYECKOTO COJIEp)KaHHUs, CIIPaBOYHbIE T[10COOMs, pecypchbl VIHTepHeTa), KPUTUYECKU
OLIeHUBATb MTPOTUBOPEUUBYIO 1 HEJJOCTOBEPHYIO WH(OPMaALIUIO;

yMeHUe MPUMEHSITh pa3/IMuHble METO/bI U 3aTIPOChl TP MOMCKe U 0TOOpe UH(pOpMaIui U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOAUMBIX /IJIs1 BHITIOJTHEHHS] yueOHBIX U MT03HABaTebHBIX 3a7iau
OTIpe/Ie/IEHHOTO THMa, TpuobpeTeHHe orbiTa B 007aCTH MCII0/Ib30BaHUS WHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TeXHOJIOTHM, OB/IaJileHue Ky/IbTYPOi aKTUBHOTO WCI0J/Ib30BaHUsI Pa3/InUHbIX
TIOWCKOBBIX CHCTEM, CaMOCTOSITeJTbHO BBbIOMpaTh ONTHUMaIbHYI (OpMy mMpe/CTaB/IeHUsS
vHbOpMallMd U WUTIOCTPUPOBAThL pelllaeMble 3a/laud HeCTO0XKHBIMA CXeMaMH, [JuarpaMMamu,
JpyrumMu popMaMu rpaUK ¥ UX KOMOWHALUSAMUY;

yMeHHe WCIO0/Ib30BaTh M aHaJM3UpOBaTh B Tipoliecce yueOHOM UM KCCIe[0BaTe/bCKOU
J1esiTe/IbHOCTH MH(OPMALIUIO O BJIUSTHUM TIPOMBIIIIEHHOCTH, CeTbCKOTO XO035HCTBA ¥ TPAHCTIOpPTa
Ha COCTOSIHWe OKpY’Karolllell MPUPOAHON CpeJbl.

KoMMyHHUKaTHBHbIe YHHBepPCa/IbHbIe yueOHbIe JeCTBHA:

yMeHUs1 3aJaBaTb BOMpPOCbl (B XoJe [Auanora U (WIM) [AUCKYCCHMM) IO CYLIeCTBY
obcyxmaemoli Tembl, (HOPMYIMPOBATE CBOW TIPEJIOXKEHWS OTHOCHUTEHHO BBITIOJTHEHUS
rpe/iJIoKeHHOW 3a/iauu;

yMeHUsI TPe/ICTaB/ISATh TI0/TyueHHbIe pe3y/ibTaThl TI03HABATE/ILHOM /1eATe/TbHOCTH B YCTHBIX
U THUCbMEHHBIX TeKCTax; /[le/laTh T[Ipe3eHTal[di0 pe3y/IbTaTOB BBIMOJHEHUsS XUMHUYeCKOTo
JKCriepuMeHTa (71ab0paTOpHOro OMbITa, JlabopaTopHON paboThl MO HCC/IeOBaHUIO CBOMCTB
BeIlleCTB, y4eOHOT0 MPOeKTa);

yMeHUs1 yueOHOTO COTPYJHUUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM TO3HaBaTebHOU U
WCC/IeJOBaTebCKOM JeTe/IbHOCTA TIPH PEIIeHNH BO3HUKAIOIIMX Tpo0sieM Ha OCHOBe Y4éTa
o0IIMX WHTEPEeCOB W COTJIACOBaHUS TO3WIMK (00CYXJeHHs, 0OMeH MHEHUSIMH, «MO3TOBbIe
IITYPMbI», KOOPAUWHALIMS COBMECTHBIX IeMCTBUM, OTipe/iesieHrie KpUTepHeB TI0 OlleHKe KauecTBa
BBITIOJTHEHHOH pabOThI U IPYTHE).

PerynsiTUBHBIE YHHBepPCa/IbHbIe yUeOHbIe /|eHCTBHA:

yMeHHe CaMOCTOSITe/TbHO OTpe/ieNiiTh Lied JesiTe/TbHOCTH, TUIaHUPOBATh, OCYILeCTBIISATh,
KOHTPOJIMPOBATh M TIPU HEOOXOAWMOCTH KOPPEKTHPOBAaTb CBOIO [IeATeIbHOCTh, BbIOMpATh
Hanbosee 3(dekTrBHbIE CIIOCOOBI  pellleHMsi yueOHbIX W TI03HABATe/NbHBIX  3ajad,
CaMOCTOSITEJIbHO COCTaBJ/IATh WIM KOPPEKTUPOBAaTh NpeJJI0KeHHbIM aJrOpuTM JeUCTBUW IIpU
BBIMIO/ITHEHUM 3alaHUN C YYETOM TIOJIyYeHWs] HOBBIX 3HAaHWK 00 W3yuyaeMbIX OOBEKTaX —
BellleCTBaxX M peaklLUsiX, OLleHWBaTb COOTBETCTBHE TOJYYeHHOrO pe3y/ibTaTa 3asiBJIeHHOW Liey,
yMeHHe KUCI0/Ib30BaTh Y aHaIM3UPOBaTh KOHTEKCThI, Tpe/ijlaraemMble B YC/I0BUM 3a[JaHUM.

IMPEAMETHBIE PE3YJ/IbTATbHI

B cocraBe mpeAMeTHBIX pe3yJbTAaTOB TI0 OCBOEHUIO 00s3aTeNlbHOTO COZlep>KaHus,
yCTaHOBJIEHHOTO JIaHHOW (eziepasbHON paboueii TMpOrpamMMOl, BBIJEJSIOT: OCBOEHHbBIE



00yyJaroImyMHCs HayuyHble 3HAHWS, YMEeHUs U CIIoCcOOBl [IeMCTBUM, crieLpuuecKe [Jis
TpeIMETHOM 00/1acTH «XUMUsD», BUIBI JeATeNbHOCTA TI0 TIONyUeHHWI0 HOBOTO 3HAHUS, €ro
WHTEPIIpeTaLyy, TpeoOpa30BaHUI0 U IPUMEHEHHUIO B Pa3/IMYHBIX YUeOHBIX Y HOBBIX CUTYal[UsIX.

K koH1y obyuenusi B 8 kjiacce rpeJMeTHble pe3ysibTaThl Ha 0a30BOM ypOBHE [IOJDKHBI
oTpakaTb c(hOPMHUPOBAHHOCTD y 00yUaroIIUXCsl YMeHUH:

pacKpbIBaTb CMBIC/T OCHOBHBIX XUMHMUECKUX MOHATUW: aTOM, MOJeKy/a, XUMUYeCKUH
5/IeMEeHT, TIPOCTOe BelLecTBO, CJIOKHOe BellecTBO, CMech (OZHOpPOJHas M
HEOJHOPOZHAas), BaJleHTHOCTb, OTHOCUTe/bHas aTOMHas U MOJIeKyJIsipHas Macca,
KOJIMYeCTBO Bel[eCTBa, MOJIb, MOJISpHas Macca, MaccoBas [JoJsi XHMHUeCKOro
3/leMeHTa B COeAWHEHWH, MOJIIPHBIA 00BEM, OKCH[, KHCI0Ta, OCHOBaHWE, COJb,
3JIEKTPOOTPULIATE/TbHOCTb, CTeIleHb OKUC/IeHHsl, XUMUUecKasl peakLysi, KinacCupuKarys
peakLyii: peakliUy COeJUHEeHNs], peakliuy pas/IoyKeHus], peakl[Ui 3aMellleHUs], peakL[uu
oOMeHa, 3K30- U SHOTepMHUUeCKre peakLiu, TeryioBou 3pdekT peakiyu, sapo aToma,
5/IEKTPOHHBIM /IO aToma, aToMHasi opOuTasnb, pajilyC atoMa, XUMUUecKasi CBSi3b,
NOJISIpHAasi U HerosisipHasi KOBajJleHTHasl CBs3b, MOHHAsl CBsA3b, MOH, KaTHWOH, aHWOH,
pacTBOp, MaccoBasi [0S BelljecTBa (TIPOLeHTHasl KOHLIEHTpaLsi) B PaCTBOPE;
WITFOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XMMWUECKMX TMOHSATUHA U TPUMEHSITh 3TH
TIOHSTHSI TIPU OMMCAaHUM BelleCTB U UX MpeBpallieHunH;

WCTO/b30BaTh XUMMUUECKYI0 CHUMBOJMKY JJIsi COCTaBjeHWsi (OpMysa BellecTB U
ypaBHEHUN XUMUUeCKUX peakiui;

OTIpe/ie/IATh BaJIeHTHOCTh aTOMOB 3/1eMEHTOB B OWHApHBIX COeJUHEHHsIX, CTereHb
OKWC/IeHUsI 371eMeHTOB B OWHapHBIX COeAMHEHHWsX, TMPHUHA/IEXHOCTh BeIeCTB K
orpefieIEHHOMY K/acCy coeAuHeHWW 10 QopmynaMm, BUJ XHMHYECKOW CBS3U
(KoBajieHTHasi U MOHHas) B HEOPraHMUeCKuX COeJUHEeHUsIX;

packpeiBaTb cMbICa [lepuopuueckoro 3akona /[l. V. MeHpeneeBa: [eMOHCTPUPOBATh
TIOHMMaHWe TepHUOIMUYeCKO 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3/IEMEHTOB OT MX
nojiokeHuss B Ileprosuueckoil cucTeMe, 3aKOHOB COXPaHEHMsSI MacChl BellleCTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO YUeHHs], 3aKOHa ABOrafipo;

OTKChIBaTh U XapaKTepu3oBaTb TabmuuHyto ¢dopmy I[leproguueckoil CHUCTEMBI
XUMUYECKMX 3/IEMEHTOB: pa3/iMuaTb TOHSATHSI «TJIaBHasi moArpymnma (A-rpymnma)» u
«mobouHast moarpynma (b-rpyrma)», Manbie W Gosblliie TIepUOJbI, COOTHOCHUTH
0003HaueHusI, KOTOpble UMeIOTCsI B Tabsurle «[leproandeckasi cucremMa XHMHUECKUX
snemeHTOB [I. . MeH/eneeBa» C YMC/IOBBIMUA XapaKTepUCTUKAMMU CTPOEHUS aTOMOB
XUMUYECKUX S/1eMeHTOB (cocTaB M 3apsifi sifipa, oOlllee UWC/IO 3/1€KTPOHOB U
pacripeiesieHle KX IO J1eKTPOHHBIM CJIOSIM);

K/1aCCU(ULMPOBAaTh XUMUYECKHe 3/1eMeHThl, HeOpraHuJeckre BelllecTBa, XMMUUYECKHUe
peakuyu (M0 YMC/Iy ¥ COCTaBy Y4yaCTBYHOIIMX B peakijuM BeIlecTB, IO TerJ0BOMY
sdexry);

XapaKTepu30BaTh (OIMHCBIBATh) OOI[HMe XMUMHUECKHe CBOMCTBA BEIECTB Pa3/IAYHBIX
K/acCOB, TIOATBepXKJasi OMMCaHWe IIpUMepaMd  MOJIeKY/ISIDHBIX  YPaBHEHU
COOTBETCTBYIOLMX XUMUUECKHX peaKLUii;

MIPOTHO3UPOBATh CBOMCTBA BeIeCTB B 3aBUCUMOCTH OT MX KauyeCTBEHHOTO COCTaBa,
BO3MO)KHOCTU TMPOTeKaHWsi XMMUYeCKUX TpeBpallieHri B pa3/IMUHbIX YC/IOBUSX;
BBIUMC/IITH OTHOCUTE/IBHYI0 MOJIEKYJ/ISIPHYIO Y MOJIIPHYIO MacChl BellleCTB, MaCCOBYHO
JIOJTF0 XMMHUYeCKOTo 37ieMeHTa 1o ¢opMyJsie coeZIMHeHHs], MaCCOBYIO /I0JIF0 Bell[eCTBa B
pacTBope, NPOBO/IUTh PaCUéThl 10 YPaBHEHMIO XUMUYECKOM peakiuy;



NIPUMEHSITb OCHOBHBIE OMepaliy MbICUTENbHOU [iesiTeIbHOCTU — aHa/lu3 U CHUHTe3,
cpaBHeHHe, 00001eHre, CUCTeMaTH3alHIo, KIaCCU(UKALMIO, BhISIB/IeHHEe TIPUUHMHHO- -
C/1e[JCTBEHHBIX CBS3€M — I U3yUeHUs CBOWCTB BeIeCTB M XUMHUECKHUX peaklvH,
eCTeCTBeHHO-HayuyHble ~ MeTOJbl  TI03HaHWS —  Hab/oZleHWe,  H3MepeHMUe,
MO/le/TMpPOBaHKe, SKCIIePUMEHT (peasibHbli ¥ MbIC/IEHHBIN);

C/leloBaTh TIpaBWIaM I10JIb30BaHUS XUMWYECKOW TMocy/od U 1abopaTOpHbIM
obopy/ioBaHMEM, a TakKe IpaBWiIaM oOpallleHHus: C BeleCTBaMU B COOTBETCTBUH C
WHCTPYKIUSIMH TI0 BBITIOJTHEHHIO 1a00PaTOPHBIX XUMUYECKHX OITBITOB TIO TTO/TyYeHHI0
U cobupaHuio ra3o00pasHbIX BelecTB (BOZOpPOJa U KHCJIOPOZA), TIPUTOTOBJIEHHIO
pacTBOPOB C OIpe/ie/IEHHOW MacCOBOM [l0Jlel PACTBOPEHHOTO BellecTBa, M/IaHUPOBaTh
Y TIPOBOIUTH XUMHYECKHe SKCIIepUMeHTBI 110 pPaclio3HaBaHUIO PacTBOPOB Illesiouer 1
KHCJIOT C TIOMOLL[bI0 MHUKATOPOB (JIaKMYC, (heHOI(pTaerH, MeTUIOPaHX U pyrue).

K koHIly obyueHuss B 9 Kjacce TipegMeTHbIe pe3y/abTaThl HA 0Aa30BOM ypPOBHE [[OJIKHBI
oTpakaTb C(hOPMHUPOBAHHOCTh y 00yUaroIUxcst yMeHUH:

pacKpbIBaThb CMBIC/I OCHOBHBIX XUMUUECKUX TOHSTUWA: XUMUUYECKWN 3/1eMeHT, aToM,
MOJIeKyJ1a, NOH, KaTUOH, aHUOH, TIPOCTOE Bell|eCTBO, CJI0JKHOe Bell|eCTBO, BaJIEHTHOCTD,
3JIEKTPOOTPHULIATE/IbHOCTb, CTeleHb OKWC/IeHUSs, XMMHUYeCKas peakLys, XUMHYecKas
CBSI3b, TEIUIOBOH 3(deKT peakidd, MOJib, MOJSPHBIA 00BEM, pacTBOP, 37EKTPOJIUTHI,
HE3JIEKTPOJIUThI, 3/IeKTPOJIUTHYECKAs AUCCOLUAIINS, Ppeaki[iM HWOHHOro 0oOMeHa,
KaTaji3aTop, XWMHUUeCcKoe paBHOBecHe, oOpaTuMble W HeoOpaTHUMble DeaKLWH,
OKHC/UTE/IbHO-BOCCTAaHOBUTE/IbHbIE ~ peakliUM,  OKWUC/IUTeNb,  BOCCTAaHOBUTEJIb,
OKHMC/IeHWe U BOCCTAHOBJIEHWE, a/0TpOmnusi, aM(OTepHOCTb, XUMHUUecKas CBf3b
(KoBasieHTHasi, WOHHasi, MeTajyinyeckasi), KpUCTa//MuecKas pellifTKa, KOppO3usi
MeTa/UIOB, CI/IaBbl, CKOPOCTb XWUMHWYECKOM peaklUW, Tpefe/bHO [0MyCTUMast
koHLeHTpauud 11K BemecTsa;

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMUUECKUX TOHSATAW W TIPUMEHSITb 3TH
TIOHSITHS TIPU OMKMCAHUU BeIeCTB U UX MpeBpallieHul;

WCTI0/Ib30BaTh XWMHUYECKYH0 CHUMBOJIMKY [/l COCTaBleHUs (OpMysa BellecTB |
ypaBHEHUN XUMUYeCKUX peakiui;

ornpefensaTb Ba/JeHTHOCTb W CTeleHb OKUC/IeHUs XUMUYECKHX 371eMeHTOB B
COeIMHEeHUSX pa3/IMuyHOIO COCTaBa, IPUHAJJIEXKHOCTb BelleCTB K OIpezeéHHOMY
KJIacCy CoeIMHeHUl 1o (opmysiaMm, BUJ XUMHUUECKON CBsI3U (KOBa/ieHTHasi, UOHHas,
MeTa/UIMuecKas) B HEeOpPraHMueCKuX COeJMHeHHWsX, 3aps/, MOHAa M0 XUMHUYeCKOU
dbopMyie, xapakTep cpefbl B BOAHBLIX PACTBOPAX HEOPraHWYEeCKUX COeJUHEHWM, THUII
KPUCTa/UTMUeCKOW PeIIETKHM KOHKPEeTHOTO BellleCTBa;

packpeiBaTb cMbIc [leproanueckoro 3akoHa [l. V1. MeHzieneeBa U JeMOHCTPUPOBATh
ero TIOHMMaHHe: OTMChIBaTh U XapaKTepH30BaTh Tab/inuHyo ¢opmy Ileproanueckoit
CUCTeMbl XWMUYECKHX 5/IEMEHTOB: pa3/nuaTh TOHSTUS «IJlaBHasg mnoAarpymnmna (A-
rpymmna)» W «mnobouHas mofrpyrma (B-rpymma)», manbie U 6Gosbllvie TiepUOJE,
COOTHOCHUTH 00O3HaueHWsi, KOTOpble WMEIOTCS B TIepUOJUUecKod Tabsuie, C
YMCJIOBBIMU XapaKTePUCTUKAMU CTPOEHUsI aTOMOB XMMHUUYECKUX 3/IeMEHTOB (COCTaB U
3apsi s7ipa, oblljee UMCIIO 3/IEKTPOHOB U pacripefiesieHre UX T0 37IeKTPOHHBIM CJIOSIM),
00BSICHATL OOIIMe 3aKOHOMEPHOCTM B HW3MEHEHWM CBOHCTB 3JIEMEHTOB W UX
COoeJMHEHW B Mpejiesiax MaJbIX MepPUOJOB U IaBHBIX MOATPYII C YYETOM CTPOEHHs
HX aTOMOB;



K/1aCcCU(UIMPOBATh XUMUUYECKHUEe 37IEMEHTHI, HeOpraHUYeCKHe BeIleCcTBa, XUMUUECKHe
peakiuu (10 YKUCAYy M COCTAaBY YYaCTBYIOL[UX B peaklud BeIecTB, 1O TEIJIOBOMY
3¢ dekTy, 1Mo U3MeHeHUIO CTeleHel OKUC/IeHUSI XUMUUeCKHX 3/IeMeHTOB);
XapaKTepu3oBaTh (OMHUCHIBaTh) 0OIMe W crelydUyecKre XUMHUYeCKWe CBOWMCTBa
TIPOCTBIX U CJIOXKHBIX BEIIeCTB, MOATBep)K/1ast OICaHue TIpUMepaMi MOJIEKY/IIPHBIX U
WOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUUECKUX PeaKlni;

COCTaB/ISITh YPaBHEHUSI /1eKTPOJIMTUYECKOW AUCCOLMALIMU KUCJIOT, 11e/ioueil U cosiei,
TIOJTHBIE W COKpAIléHHbIE YPABHEHUS pPeaKI[Uii MIOHHOTO OOMeHa, YpaBHEHUS peaKIiv,
TOJTBEPXK/IAIOIINX ~ CYyI[eCTBOBAaHME TeHETUYeCKOW CBA3M MEXAY BelljeCTBaMHu
pa3/IMUHBIX K1acCoB;

PaCKpbIBaTh CYIIHOCTh OKUC/IUTE/IbHO-BOCCTAHOBUTEBHBIX peaKlyil TOoCpeiCTBOM
COCTaBJIeHUs 37IEKTPOHHOTO 0asiaHca 3TUX peakiyii;

MPOrHO3UPOBAaTh CBOMCTBA BEI[eCTB B 3aBUCUMOCTH OT UX CTPOEHMUs], BO3MOXHOCTH
MIPOTEeKaHUsI XUMUYeCKUX TPeBpallleHri B pa3/IMUHbIX yC/IOBUSX;

BBIUMCJISITE OTHOCUTE/TbHYIO MOJIEKY/ISIDHYIO M MOJISIDHYFO MacChl BeIlleCTB, MaCCOBYHO
JI0/IF0 XMMHUYeCKOro 371eMeHTa 1o ¢opMyJsie coeZlIMHEeHHs], MaCCOBYIO /I0JIF0 Bell|eCTBa B
pacTBOpe, MPOBO/IUTEH PACUETHI TI0 YPABHEHHIO XUMUYECKOM peaKIvu;

cob/oaTh TIpaBWIA  T0/Ib30BaHMS XMMWUYECKOH TMoCyJod | jabopaTOpHBIM
obopy/ioBaHMEM, a TakKKe TpaBuWaa OOpaljeHusi C BeleCTBAMHU B COOTBETCTBUU C
WHCTPYKLIMSIMU TI0 BBITIOJTHEHHIO 1ab0PaTOPHBIX XUMUUYECKUX OTIBITOB T10 TMOJTyUeHHIO
Y cobupaHuo ra3000pa3HbIX BelllecTB (aMMHaKa U yTIeKUC/Ioro rasa);

TIPOBO/IUTH Peaki[iH, TOATBEP)KIAI0Ie KaueCTBeHHBIN COCTaB Pa3/IMYHbIX BeEI[eCTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpomuA-, MOAuA-, KapOoHaTt-, docdart-,
CWIMKAT-, Cyabdar-, TUAPOKCHUA-UOHBbI, KaTUOHbI aMMOHHSI W WOHBbI U3yUeHHbBIX
METaJUIOB, TIPUCYTCTBYIOII[HE B BOJAHBIX PACTBOPaX HEOPraHWUUECKUX BEIeCTB;
TIPUMEHSITb OCHOBHBIE OTepal[ii MbBICTUTENLHOU [1eATebHOCTH — aHalu3 U CUHTe3,
CcpaBHeHHWe, 0000IIeHHe, CHUCTEMaTH3allMi0, BbISBIEHHE MPUUMHHO-C/I€CTBEHHBIX
CBsi3elt — J/ii M3yueHUsi CBOMCTB BeIleCTB M XUMHUECKUX peaklui, ecTeCTBeHHO-
HayuHble MeETOJbI TIO3HAHUS — HaO/O/eHHe, W3MepeHHe, MOJe/MpOoBaHue,
9KCITIepUMeHT (peasibHbIN U MbIC/IEHHBIH).



TEMATNYECKOE INTAHMPOBAHUE

8 KJ/TACC
KosmyecTBO yacoB
No HanmMeHoBaHuUe pa3/iesioB U JnekTpoHHbIe (1{udpoBHIe)
n/n TeM NPOrpaMmbI Bcero Konrposbubie IpakTHyeckue oOpa3oBaTe/IbHbIE PeCypChl
paboThI paboThI
Paspen 1. IlepBoHaya/nibHbIe XUMHYECKHE IOHATHS
Xumust — Ba)kHasi 00/1aCTh
11 eCTeCTBO3HAHUA U 5 2 bubnuoreka LIOK
TpaKTUYeCKOM JiesiTeTbHOCTU https://m.edsoo.ru/7f41837c
yesioBeKa
12 BetuectBa 1 xuMnyeckue 15 1 bubmioTeka LIOK
peaxkLuu https://m.edsoo.ru/7f41837c
Wtoro no paspeny 20
Paspgen 2. BaxkHelye npeACTaBUTe/ 1M HeOPraHMUeCKUX BelecTB
21 Bo3nyx. Kucnopog. I[Tousatue 6 bubmoreka [IOK
00 okcuax https://m.edsoo.ru/7f41837c
29 Bogopoa.IlonsaTtue o KucaoTax 8 1 bubmoteka LIOK
Y COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopel. [ToHsiTHe 06 5 1 1 bubmoreka IIOK
OCHOBaHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE K/1aCChI 11 1 1 bubmoteka LIOK
HeOpraHuyeCcKUx CoeMHeHUMN https://m.edsoo.ru/7f41837¢c
Wroro no pasgeny 30

Pazpgen 3. Ilepuoanueckuii 3aKoH u Ile

XuMuueckas cBfA3b. OKHC/INTETbHO-BOCCTAHOBUTE/ILHbIE PeaKIuH

puoAuYecKas cucTeMa XuMmuueckux 371eMeHTOB /[I. 1. Menjeneesa. CTpoeHue aToMOB.

[TeproanuecKuii 3aK0H 1
ITepuoanueckas cucrema

bubnuoreka IIOK

3.1 XUMHUUeCcKUx 3y1eMeHTOB [. U. 7 https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHre aToma
3.2 XuUMHUYeCcKasi CBSI3b. 8 1 bubmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OKUCIUTe/TBHO-
BOCCTAaHOBUTEJIbHbIE DeaKLiu

https://m.edsoo.ru/7f41837c

Wtoro no pa3peny 15 Bubmaorexa [OK
https://m.edsoo.ru/7f41837c
Pe3epBHOe BpeMms 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KV/IACC

KosmmuecTBO yacoB JJ/IeKTPOHHBbIE
Ne /i HaumeHoBaHMe pa3/ie/ioB U TeM (umdposrbie)
) NMpOrpamMMblI Bcero Kon;pom,m.l HpagTuquKu oOpa3oBare/IbHBIE
e padoThI e padoThI pecypceI
Pa3pen 1. BemecTBo u XMMHUeCKHe peakiUu
[ToBTOpEHUe U yryiybaeHre 3HAaHUN Bubmorexa [OK
1.1 P yry 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3/ie/ioB Kypca 8 Kiacca 6
OCHOBHBIE 3aKOHOMEPHOCTU XUMHUUYECKUX Bubmorexa LIOK
1.2 . P 4 https://m.edsoo.ru/7f41a63
peakiuii 6
ONeKTpoNUTHYeCKasi AUCCOLMALUs Bubmorexa [OK
1.3 P A LMAT. 8 1 1 https://m.edsoo.ru/7f41a63
XYMUUeCKHUe peakijuu B paCTBOpax 6
Wtoro no paspeny 17
Pa3pen 2. HemeTasiibl U X COeIUHEHUS
OO6111ast XapaKTepUCTUKa XUMUUYECKUX Bubmorexa [OK
2.1 . P P 4 1 https://m.edsoo.ru/7f41a63
snemMeHTOB VIIA-rpymrbl. ['asioreHsl 6
OO0r11ast XapaKTepUCTUKA XUMUUECKHX bubmoreka IIOK
2.2 snemeHToB VIA-rpymmbl. Cepa U eé 6 https://m.edsoo.ru/7f41a63
COeIUHEHUS 6
OO0r111ast XapaKTepUCTUKA XUMUUECKIX bubmmoreka [IOK
2.3 sneMeHTOB VA-rpynmnsl. A30T, ocdop 1 ux 7 1 https://m.edsoo.ru/7f41a63
COeJJUHEHUS 6
OO0r11ast XapaKTepUCTUKA XUMUUECKUX bubmuoreka IIOK
24 sneMeHTOB IVA-rpynmnsl. Yriepos u 8 1 2 https://m.edsoo.ru/7f41a63
KPEeMHUW U UX COe/IMHEHUs 6
Wroro no paszeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3pen 3. MeTan/ibl M MX COeIUHEHMA

bubmoteka LIOK
3.1 OO111e CBOMCTBA METaJIJIOB 4 https://m.edsoo.ru/7f41a63
6
bubmioTeka LIOK
3.2 BakHellllive MeTasl/ibl U UX COeJUHEHUs 16 https://m.edsoo.ru/7f41a63
6
Wtoro no pa3peny 20
Pa3spen 4. XuMus M OKpyKarmas cpeja
bubmioTeka 1IOK
4.1 BerjectBa 1 MaTepuasibl B )KU3HU YeslOBeKa 3 https://m.edsoo.ru/7f41a63
6
Wtoro no paspeny 3
bubmioTeka LIOK
Pe3epBHOe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




ITIOYPOYHOE IVIAHNPOBAHUE

8 KJ/TACC
No KosmmyecTBo yacos Hara J/IeKTPOHHbIe LUu(POBbIe
n/_n Tema ypoka B KoHTpo/ibHBI IIpakTuecku H3yYeHH o0pasoBaTebHbIE
cero e paboTbI e paboTbI A pecypcel
1 [Ipeamet xumuu. Posib xumuu B 1 bubmoreka LIOK
JKW3HU yesioBeKa. Tesa 1 BelljecTBa https://m.edsoo.ru/ff0d210c
? [ToHnaTne o MeTozax MO3HAHUA B 1 bubmioreka LJOK
XUMUU https://m.edsoo.ru/ff0d227e
[MpakTrueckast pabora Ne 1
3 «[TpaBumna paboTel B mabopaTopuu 1 1 bubmuoreka LIOK
MpYéMBI 0OparreHus https://m.edsoo.ru/ff0d23dc
71ab0paToOpHBIM 000PY/I0BaHUEM»
4 YucTble BeljecTBa U cMecu. Crioco6bl 1 bubnuoreka LIOK
paszesieHusi cMmeceit https://m.edsoo.ru/ff0d26ca
5| <Basmenerane cuecert (ua prvepe 1 BuGmorexa LIOK
i . PUMEp https://m.edsoo.ru/ff0d28¢8
OUMCTKY ITOBADEHHOU COJIN)»
6 ATOMBI ¥ MOJIEKYJIBI 1 Bubmmorexa [OK
Y https://m.edsoo.ru/ff0d2a6¢c
v XUMUYECKUe 371eMEeHThI. 3HaKU 1 bubmoteka LIOK
(CMMBOJIBI) XUMUUECKUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U C/10)KHBIE BelllecTBa 1 Bubmorexa [OK
P B https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKY/ISIDHOE YUYeHue 1 Bubmmorexa [OK
Y/APHO® Y https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSIHCTBA COCTaBa
10 BellleCTB. XMUUecKasi hopmyia. 1 bubmoreka LIOK
BasieHTHOCTh aTOMOB XUMHUUECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

OTHocUTe/IbHAsA aTOMHasi Macca.

bubmioreka LJOK

11 OTHOCUTe/IbHAs MOJIeKY/IIpHas https://m.edsoo.ru/f0d323c
Macca T -

1 MaccoBasi 0151 XUMHUYeCKOT 0 bubmioTeka LJOK
371IeMeHTa B COeIMHeHNUU https://m.edsoo.ru/ff0d350c

13 KosmuectBo BeliectBa. MoJib. bubnuoreka LIOK
MounsipHast Macca https://m.edsoo.ru/ff0d5230

14 @ur3rnUeCKUe U XUMUYeCKre siBJIeHUs. bubmoreka LIOK
XuMuyeckasi peakiiyst https://m.edsoo.ru/ff0d37fa

15 [1pu3HaKu U yC/I0BUs TIPOTEKaHUs bubnuoreka LIOK
XUMUUECKUX peakivii https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHeHMsI MacCChl BEI[eCTB. bubmoteka LIOK
XUMUYecKre ypaBHeHusI https://m.edsoo.ru/ff0d3b88
BbiunciieHust KOnmMuecTBa, MacChl Bumorexa ITOK

17 BELIECTBA 10 yDAaBHEHIAM https://m.edsoo.ru/ff0d5708
XUMHUECKUX PeaKIvi
Krnaccudukaiys XuMuueckux Bu6moreka [[OK

18 DeaKIpui (COEAMHEHMS, PA3/IOKeHHS, https://m.edsoo.ru/ff0d3f34
3amelreHusi, 0OMeHa)
M. B. JIOMOHOCOB — yUéHbIH- Bu6morexa [TOK

19 SHIMKIIOTIEAUCT. O6O6LHEHHE " https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alysl 3HaHUU

20 KontpospHast pabota Nel o Teme bubnuoreka LIOK
«BelllecTBa 1 XUMUYeCKre peaklin» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs rasos. Cocras Bubmmorexa LOK

21 BO3/yXa. KUCI0POJ — /IEMeHT H https://m.edsoo.ru/ff0d448e
rpocroe Belectso. O30H
dusmueckre U XMMUUeCKre CBOMCTBA Bubmiorexa [IOK

22 KHUCIIOPO/IA (PeAKLH OKHCIIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTHe 06 OKCHaX o ]

23 Cnioco0blI 1oJTyyeHust KUCI0po/ia B bubmmoreka LIOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c

nabopaTopuy ¥ MPOMBIILIEHHOCTH.
[IpuMeHeHVe KUC/I0poJa

https://m.edsoo.ru/ff0d497a

TemnoBoii 53¢dekT xruMHUyeckoi
peakiiy, TIOHSTHE O

bubmioTeka LJOK

24 TePMOXUMHUUYECKOM YPaBHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
Yl SH/IOTEPMUYECKUX PeaKiHsiX
55| Sarprsmerie soy, enocotetero Bubmorexa LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
Tipe/IoTBPall[eHUsT
o | pmmsoan paors o 3o e BuamoessLOK
y P . https://m.edsoo.ru/ff0d4ae2
KHC/I0pPO/ia, U3yUeHue ero CBOKMCTB»
27 Bogopon — snemeHT 1 rpocroe bubmoreka LIOK
BellecTBo. Haxoxx/ieHue B mpyupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnueckre U XMMUUYeCKUe CBOMCTBa bubnuoreka IIOK
BoZiopozia. [IpriMeHeHMe Bo/IOpO/ia https://m.edsoo.ru/ff0d4dd0
29 [ToHaTHe 0 KUC/I0TaX U COJIAX Bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco06blI 1o/TyueHHst BOAOPO/ia B bubmioreka LJOK
naboparopun https://m.edsoo.ru/ff0d4dd0
31| llonyeenme n cobupane sogopon BuGmiorexa LIOK
y oMb AOPOA, https://m.edsoo.ru/ff0d4{42
M3yueHHe ero CBOWCTB»
37 MornsipHelii 06bEM ra3oB. 3aKOH bubmoteka LIOK
ABorazipo https://m.edsoo.ru/ff0d542e
| Do ot soneens Buamoess LOK
- My https://m.edsoo.ru/ff0d55a0
KOJINYeCTBY BellleCTBa WK 00bEMY
Bbruncsienusi 06bEMOB ra3oB 110 Bu6morea L[OK
34 YPaBHEHMIO peakLiii Ha OCHOBe

3aKOHA 00BEMHBIX OTHOIIIEHUH I'a30B

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a

dusnyecKkre U XMMHUUYeCcKHe CBOMCTBA

bubmoteka LIOK

35 BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [ToHsiTHe 06 bubmioreka LIOK
WH/IMKaTopax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTtBopUTesb.

37 Haceli1ieHHble ¥ HeHachIllleHHbIe bubnuoreka LIOK
pacTtBopbl. MaccoBast [j0/1s1 BelljecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[MpakTrueckast pabota Ne 5 o Teme

38 «IIpuroroByiieHre pacTBOPOB C bubmuoreka LIOK
orpezie/IEHHOM MacCOBOU JjoJieit https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO Bell[eCcTBa»

39 KonTtponbHas pabora Ne2 110 Teme bubmoreka LIOK
«Kucnopog. Bopopoza. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcufibl: cocTaB, KaccuduKarus, bubnuoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

o | oo e o sunorra LOK

’ https://m.edsoo.ru/ff0d664e

amM(bOTepHBIX OKCUJIOB

42 OcHOBaHUsI: COCTaB, Kiaccudukarus, bubnmroteka LIOK
HOMeHKJ/aTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHue U XUMUUeCKHe CBOMCTBA bubmoteka LJOK
OCHOBAHUM https://m.edsoo.1u/ff0d67ca

44 Kucnotsl: cocTas, Knaccrugukarus, bubmoreka LIOK
HOMeHKJ/IaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyueHue U XUMUUeCKHe CBOMCTBA bubmoreka LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Cosu (cpefHMe): HOMEHK/IATypa, bubmoreka LIOK

46 CTIOCOOBI TIOJTyUeHUs, XUMHUUeCKHe https://m.edsoo.ru/00ad947
CBOICTBA 4

47 IpakTrueckast pabota Ne 6. Perienue bubmmoreka LIOK



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a

9KCIepUMeHTa/IbHBIX 3a/iau 10 TeMe
«OCHOBHBI€E KJ/IaCChl HEOPraHUYeCKHUX
COeTMHEeHUI»

https://m.edsoo.ru/00ad9b7c

I'eHeTUUeCKas CBS3b MeXxnay

bubmioreka LJOK

48 K/1accami HEopraiteckix https://m.edsoo.ru/00ad9a50
COeJIMHeHUIN
49 O0o00611eHre ¥ CCTeMaTH3al[Us bubnmroteka LIOK
3HaHUM https://m.edsoo.ru/00ad9cb2
o | Komomaanpiors N roreve B LOK
. p https://m.edsoo.ru/00ad9ela
COeIMHeHUI ALps.//M.eCs00.rAiadJje 1a
S | summmeeckun onewenos. Mommme BuGmorexa LIOK
’ https://m.edsoo.ru/00ad9ffa
TpyIax CXOAHbIX 3JIeMEHTOB
[Teproanueckuii 3aKOH 1
59 [Tepuoauueckas cucrema bubmoteka LIOK
XUMHUUeCKUX 371eMeHToB /. . https://m.edsoo.ru/00ada52c
MeHpeneeBa
53 [Tepuoppl, rpymmbl, MOATPYIIIbI Bnb/morexa LOK
PUOZBL, TPYTITBL, TIOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue aToMoB. COCTaB aTOMHBIX bubnuoreka LIOK
sep. M3oTomnbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 060n0quu Bubmoreka LOK
55 aTroMoOB 3/1eMeHTOB [leproguueckou
https://m.edsoo.ru/00ada6bc
cucremsl! /1. I. MeHgeneeBa
XapakTeprucTUKa XMMUUeCKOTo
56 3/IeMeHTA I10 ero I10/I0KEHUI0 B bubnuoreka LIOK
[Tepnoanueckou cucreme 1. Y. https://m.edsoo.ru/00ada824
MeHpeseeBa
3nauenue [lepuoyeckoro 3akKoHa Bubmiotexa [TOK
57 [J1s1 pa3BUTHUSL HAYKU U NTPAKTUKU. [].

. MeHjieneeB — yuéHbIH, Neiaror u

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c

rpak/laHiH

58 OJIEKTPOOTPHULIATE/IbBHOCTh aTOMOB 1 bubmoteka LJOK
XMMUUYECKHUX 371eMEeHTOB https://m.edsoo.ru/00adaab8
bubmioreka LJOK
>9 VIOHHAsT XMMUYCCKAST CBA3 1 https://m.edsoo.ru/00adac34
60 KoBanenTHas 1iosipHasi XuMuueckas 1 bubmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHast Hero/isipHast 1 bubmioreka LJOK
XHUMUYeCcKast CBSI3b https://m.edsoo.ru/00adaab9
bubmoteka LIOK
62 CTeneHb OKuC/eHMs 1 https://m.edsoo.ru/00adae28
OKuCUTeTbHO-BOCCTAHOBUTETbHbIE Bub/morexa LOK
63 1 https://m.edsoo.ru/00adb07
peakiun 6
bubmioreka LJOK
64 OKMC/IMTeNM U BOCCTAaHOBUTE/TH 1 https://m.edsoo.ru/00adb07
6
[TpoMe)KyTOUHBIM KOHTPOJIb 3HAHUM Bnbmiorexa [OK
65 P Y P ’ 1 https://m.edsoo.ru/00adb48
VToroeast KOHTpoJIbHasi paboTa 6
66 Pe3epBHbIii ypok. O6001IeHEe U 1 bubnuoreka LIOK
CHUCTeMaTH3allysl 3HAHUI https://m.edsoo.ru/00adb33c
67 Pe3epBHbIii ypok. O6001eHre 1 1 bubmioreka LIOK
CcHCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/00ad9cb2
68 Pe3sepBHbliil ypok. O600111eH1e U 1 bubnuoreka LIOK
CHCTeMaTH3aI|s 3HaHUM https://m.edsoo.ruw/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/00adaab8

9 KV/IACC

Ne 1/ Ko/inuecTBo yacos Jara J/1eKTpOHHbIe Iu(poBbIe

o

i Tema ypoka KOHTpO/IbHBI IIpakTHuecku H3yYeHH o0pasoBaTebHbIE

n Bcero
e paboTsI e paboTbI A pecypcel
[Teprogrueckuii 3aKOH.

1 [Tepuoguueckas cucrtema 1 bubmioreka LJOK
XUMUYECKUX 371eMeHToB /. U. https://m.edsoo.ru/00adb59e
MengeneeBa
3aKOHOMEpHOCTH B U3MEeHeHUU Bbubmoreka LIOK

2 CBOMCTB XMMUYECKUX 3/IEMEHTOB 1 https://m.edsoo.ru/00adb6b
TePBBIX TPEX MEPUO/IOB 6

3 Knaccudukaiys 1 HoMeHK/IaTypa 1 bubmioreka LJOK
HeopraHUuecKux BellecTB https://m.edsoo.ru/00adb7e2

4 Buibl XMHUUeCKOU CBSI3U U THTTbI 1 bubmroteka LIOK
KPUCTA/IZTMUEeCKUX PelIETOK https://m.edsoo.ru/00adbac6
KonTtposbHas pabota Nel 110 Teme

5 «[ToBTOpEHue U yriyOseHne 1 1
3HaHWI OCHOBHBIX pa3/iesioB Kypca
8 Kiacca»

6 Knaccudukaiys XuMruueckux 1 bubmoreka LIOK
peakLyii 0 pa3/IMUYHbIM MPHU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUUYECKOU

7 eakLuu HOHH[”)FI/IE 0 TOMOTEeHHBIX U 1 Bub/morexa LOK
PEAKI{IM. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLusIX
[ToHsITHE 0 XUMHUYECKOM

aBHOBeCUU. PaKTOPHI, BIUSIOLIE
8 Ela CKOpPOCTb XHMHqECKof/i eaKmI/II/I 1 Bub/morexa LOK
b peaxh https://m.edsoo.ru/00adc28c
Y TI0JI0’KeHHe XUMUYeCKOTro
paBHOBECHS

9 OxkucuTeNbHO- 1 bubmoteka LIOK

BOCCTaHOBHUTEJ/IbHBIE peaKLiy https://m.edsoo.ru/00adcade
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Teopust 3/1eKTPOUTUUECKOU

10 rccoruari. CuibHbIe U clabble Bub/morexa LOK
A LA, https://m.edsoo.ru/00adcd68
3J1eKTPOJIUThI
bubmioTeka LJOK
11 VoHHble ypaBHeHUs peakLiin https://m.edsoo.ru/00add44
8
ocnosan  chere mpescrase BuGmorera LIOK
12 PeA https://m.edsoo.ru/00add5d
00 371eKTPOTUTUYECKON 3
JIMCCOLIMAIIIHU B
XWMHUUeCKre CBOMCTBA COJIel B bubmoreka IIOK
13 CBeTe MpeZicTaB/ieHui 00 https://m.edsoo.ru/00add8b
3J1eKTPOJIMTUYECKOUN AUCCOLMALINU 2
bubmioreka LJOK
14 [ToHsiTHe 0 TUApOIIH3e Coyeit https://m.edsoo.ru/00add9d
4
O06o0111eHME U CUCTeMAaTH3al[s Bubmmorexa [OK
15 ", H https://m.edsoo.ru/00addd1
3HaHUH )
16 | cheerne scnepenmam BuGmorera LIOK
P https://m.edsoo.ru/00addbfa
3a4da4Y»
KontponbHasi pabora Ne2 1o Teme
17 «DJIEKTPOTUTAYECKAsT bubmmoreka LIOK
Jvcconuanusi. XuMuueckue https://m.edsoo.ru/00addecO
peakiu B pacTBOpax»
18| Xunuiockie caoicren ra npivepe Bubmotexa LIOK
PHUMEp https://m.edsoo.ru/00addfe2
XJ10pa
XJIOpOBOZOPOA. E:OJIHHaH KHCJIOTa, Bu6mmoTexa LIOK
19 XWMUYeCKre CBOUCTBA, MoyueHue,

TIpYMeHeHre

https://m.edsoo.ru/00ade104
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[TpakTrueckas pabota Ne 2 110 Teme

. bubnuoreka LIOK

20 «ITonyueHuvie COIIHOW KUC/IOTBI, https://m.edsoo.r/00ade348
v3yyeHue eé CBOWCTB» T :
BbrurcnieHys o ypaBHEHUSIM Bubmiorexa [TOK

21 XMMUUIECKHX DeAKI{Hi, eCTH OH https://m.edsoo.ru/00ade488
13 peareHToB JlaH B U30bITKe T -

oy, OO0111ast XxapaKTepUCTHKA 37IeMEeHTOB bubmmoreka LIOK
VIA-rpymnrbl https://m.edsoo.ru/00ade64a
AnyioTponHbie MOUGbUKALIUN CephI.

23 HaxoxzgeHue cepsl u eé bubmoreka LIOK
CoeJMHeHU B MpUpOJe. https://m.edsoo.ru/00ade64a
XHMHYeCcKre CBOKCTBA Cepbl
CepoBogopos, cTpoeHue, Bubmoreka [TOK

24 HU3HUUeCKUe U XUMHUUYeCKH
¢ SHACCKHIE ecxne https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuppl cepol. CepHast KAUC/IOTA, Bu6moreka [TOK

2 U3NUeCKre U XUMHUUYeCKU

> ¢ SHACCKIE ecKne https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMEHEHHe
XuMryeckue peaklivy, jie)kallye B
OCHOBe TIPOMBIIIJIEHHOTO criocoba

26 TI0JTyYeHUs] CePHON KUCJIOTBI. bubmoreka LIOK
XYMHYecKoe 3arpsisHeHue https://m.edsoo.ru/00adec8a
OKpY’Karolller cpefibl
COeTMHEHUSIMU CEPbI

27 BbluncieHrie MacCOBOM 10711 bubmioreka LJOK
BbIXO/Ia MPO/IyKTa peaklyu https://m.edsoo.ru/00adec8a
OO0r11ast XapaKTepUCTHKA 37IEMEHTOB
VA-rpynmel. A3, Bu6moreka IIOK

28 PaCIPOCTPAHEHME B TIPUPO/E, https://m.edsoo.ru/00adeea6
(bu3uyeckre U XUMUUeCcKue " -

CBOMCTBA
29 AMMHUaK, ero hu3nueckre u bubsmoreka [IOK
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348

XHUMHnyeckKue CBOI>JICTBa, rnoJjsyuyeHue
" TIpDUMEHEHHEe

https://m.edsoo.ru/00adf004

I[TpakTueckasi pabota Ne 3 o Teme

bubnmroteka LIOK

30 «ITonyueHrve amMmmuaka, U3yueHve .
OrO CRONCTES https://m.edsoo.ru/00adf180

31 A30THasi KUC/IOTa, eé pusnueckue U bubnuoreka LIOK
XUMUUeCKHe CBOMCTBA https://m.edsoo.ru/00adf306
Vcnosib30BaHMe HUTPATOB U COJIel
aMMOHUS B KaueCTBe MUHepaTbHbIX Bu6moreka [OK

32 yAoOpermii. Xumieckoe . https://m.edsoo.ru/00adf518
3arpsi3HeHe OKpY’Katolljeit cpefibl
COeJMHEeHUSIMU a30Ta
docdop. Okcug pocdopa (V) u Bubmoreka LOK

33 tdocdopHas KUcI0Ta, Pusrueckue U https://m.edsoo.ru/00adf68a
XMMUYECKHe CBOMCTBA, MOTyYeHue T -
Wcrionb3oBanue ocdatos B

34 KayeCcTBe MUHepaIbHbIX Bbubmoteka LIOK
ynobpeHuii. 3arpsisHeHHe https://m.edsoo.ru/00adfc20
TIPUPO/IHOM cpefibl hocdhaTamu
Yrnepop, pacipocTpaHeHUe B Bu6morea L[OK

35 MPUPOAE, chBHquCKHe 1 https://m.edsoo.ru/00adfd9c
XUMHUUeCKHe CBOMCTBA
Oxkcugpl yraeposa, ux pusnueckue
Y XUMUUeCKre CBOMCTBa. Bu6miorexa [IOK

36 OKoI0rHuecKHe npoGeme, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKCU/IOM yTJiepoja o :
av)

37 YrosibHas KMCI0Ta U eé Cou Bnb/morexa LOK

https://m.edsoo.ru/00ae006c

[Tpaktuueckast pabora Ne 4 1o Teme Bu6morexa LOK

38 "IlosiyueHue yrieKycsIoro rasa.

KauecTBeHHas peakijs Ha

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00ae027e
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KapOoHaT-uoH"

HepBOHa‘-IaJILHbIe TIOHSITHUS 00

bubmioreka LJOK

39 opraHnyeckux BellecTBax Kak O
p M https://m.edsoo.ru/00ae054e
Coe/IMHeHUSIX yTJiepo/ia
40 KpeMHuii 1 ero coefiuHeHUst Bnb/morexa LOK
P A https://m.edsoo.ru/00ae080a
[MpakTueckasi pabota Ne 5.

a1 Pemmenune skcriepriMeHTanbHbIX bubmoreka LIOK
3aJau 110 TeMe «Ba)kHeHIIe https://m.edsoo.ru/00ae0bf2
HeMeTa/l/Ibl U UX COeJUHEHUS»

KoutponbHas padbota Ne3 o Teme
42 «Ba>K[;1e1‘/'ILuHe i(EMETaJIJ;)bI U Ux BEnbmorexa OK
https://m.edsoo.ru/00ae0el18
COeIMHeHUSI»
OO11jast XapaKTepUCTHKA
XUMHUECKUX 3JIEMEHTOB —

43 MeTaslyIoB. MeTasiinueckas CBsi3b U bubmoteka LIOK
MeTa/UIMuecKasi Kpyucrauipueckas https://m.edsoo.ru/00ael103e
peiiéTka. ®usnueckre CBOMCTBa
MeTa/IJIOB
XuMUueckre CBOMCTBA METaJl/IOB.

44 DJIeKTPOXUMHUUECKUH Bubmiorexa HOK

poxuy PAA https://m.edsoo.ru/00ae1156
HarpsbkKeHUH MeTasljioB
O61mue criocoObl MoTyYeHust
MmeTas10B. CriiaBbl. BuluniciieHUs
45 T10 YpaBHEHUSIM XUMUUEeCKUX Bubmiorexa LIOK
yp . https://m.edsoo.ru/00ael1156
peakiiyii, eC/Ii OJIMH 13 peareHToB
CO/IEP>KUT PUMeCH
46 IToHsATHE 0 KOPPO3UU META/IJIOB Enbrmorexa HOK
PP https://m.edsoo.ru/00ael1278
bubmoreka LIOK

47 e/I0YHble MeTa/l/Ibl
m https://m.edsoo.ru/00ae14b2

48 OKCH/bl M TUAPOKCUZBI HATPUS U bubmoreka [JOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae1156
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KaJvist https://m.edsoo.ru/00ae14b2
49 [IleroyHO3eMeJIbHBIE MeTalIbl — bubmoteka LJOK
KaJIbLIMK U MarHuu https://m.edsoo.ru/00ael5e8
50 BakHelilive coelMHEHUS Ka/bLUs bubmorexa LOK
A i https://m.edsoo.ru/00ael5e8
51 O0o006111eHre ¥ CCTeMaTH3al[s
3HaHUU
52 JKécTKOCTh BOJIBI U CTIOCOOBI eé bubmioreka LJOK
yCTPaHeHUsI https://m.edsoo.ru/00ae1886
jy | Spmecsanptora o e S LOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHeHUsI
. bubmoreka IIOK
>4 ATIOMHHHH https://m.edsoo.ru/00aelc64 |
55 AmdoTepHbIe CBOMCTBa OKCHA U bubnuoreka LIOK
TUJIPOKCH/A https://m.edsoo.ru/00aelc64
bubmoreka IIOK
i 7Kereso https://m.edsoo.ru/00ae1d86
57 OKcufpl, THAPOKCUABI U COTU bubmioreka LJOK
»xenesa (IT) u xxenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0111eHME ¥ CUCTeMAaTH3al[Us
3HaHUMN
[TpakTuyeckas pabora Ne 7.
59 PelieHne sKkcriepumeHTabHbIX bubmoreka IIOK
3a/lau 110 TeMe «BakHeliive https://m.edsoo.ru/00ae3de8
MeTaJlJIbl ¥ UX COe/IMHEHUS»
BbruriciieHust Mo ypaBHEHUSIM
XUMHUUECKUX peakLvid, ecyi OIuH Bubmiorexa [TOK
60 13 peareHToB []aH B U30bITKE WIH

CO/IeP’KUT MprUMecH. Briurcienus
MaCCOBOM 10JIM BbIXO/ia MPOAYKTa

https://m.edsoo.ru/00ael1750
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peakiu

O06o006111eHMEe ¥ CCTeMaTH3al[Hs

61 . 1
3HaHUM
[TpoMe)XXyTOUHBIM KOHTPO/Th
62 3HaHuUM. VIToroBast KOHTPOJ/IbHas 1
pabota
63 BelijectBa 1 MaTepuarsbl B 1 bubmioreka LIOK
TIOBCeJHEBHOM )KHU3HU UeI0BEKa https://m.edsoo.ru/00ae3f50
64 Xumuyeckoe 3arpsisHeHve 1 bubmoreka LIOK
OKpY>Kalolller cpejibl https://m.edsoo.ru/00ae4270
65 Posb XxvMuu B pelieHUU 1 Bbubmoreka LIOK
9KO0JIOTUYECKHUX MPOOIeM https://m.edsoo.ru/00ae4270
66 Pe3sepBHbIil ypok. O6001IeHre 1 1 bubmoreka IIOK
CHUCTeMaTH3alusi 3HaHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHbIii ypok. O606111eH1e U 1 bubnuoreka LIOK
CHCTeMaTH3al[1s 3HaHUMI https://m.edsoo.ru/00adb33c
68 Pe3epBHbiil ypok. ObobmieHme u 1 bubmioreka LIOK
CHCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOI'PAMME
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