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MNOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHass paboyass mporpamma  ydyeOHOTO mpeameTa «XUMHUS» s
oOy4Jaronuxcsi ¢ 3aepKKON TCUXUUYECKOr0 pa3BUTHS (BapvaHT 7.2) MpeacTaBisgeT coOOu
oOpa3oBaTeNpHyl0 MporpamMmy, aJalnTAPOBaHHYIO JJid  OOy4YeHHUs, BOCIUTAaHUA U
conpayM3aIu  oOyJaronmxcst ¢ 3a7epkkoi mcuxudeckoro passutus (3[IP) ¢ yderom
O0COOEHHOCTEW WX MCUXO(U3UIECKOTO PA3BUTHUS, HHIAUBUIYATHHBIX BO3MOXHOCTEH, 0COOBIX
00pa3oBaTeNbHbIX MOTPEOHOCTEH, OOECIEYMBAIOILYI0 KOPPEKLUHIO HApyIIEHUH pa3BUTUA U
COLIMAJIBHYIO aJIallTallHIO.

AnantupoBaHHasi pabodas mporpamma y4eOHOro npeamera «XuMHUs» MNpeHa3HaueHa
JUTsL 00y4aIOIIUXCSI:
8B — llIunmieB Anekcanap
9A — Mypaseiiko Aptem
9b — Mypageiiko Bragucnas

ApnantupoBaHHasi paboyasi mOporpamMma ydyeOHOro mpeamera «XHUMUS» BKIIOYACT
MOSICHUTENBHYIO 3aIlMCKY, COJEpKaHUE OOYy4YeHHUs, IUIAHHPYEMBIE PE3YJbTAThl OCBOCHHS
MPOTPAMMBI 110 XUMHUH.

[losicHuTenpHass 3amucKa OTpakaeT oOmue 1ead W 3aJa4d  HM3YyYCHHs] XUMMHH,
XapaKTEPUCTUKY TICUXOJOTUYECKHUX MPEANOCHIIOK K ero m3ydeHuto oOyvarormumucs ¢ 3I1P;
MECTO B CTPYKType YYeOHOro IuiaHa, a TakKe MOAXOJbl K OTOOpY conaepxkaHus, K
OTIPEICJICHUIO TIJIAHUPYEMBIX PE3YJbTaTOB U K CTPYKTYPE TEMATUUECKOTO TIJIaHUPOBAHUS.

Conepxanue oOydeHHs] PacKphIBAET COJEPKATENbHbIEC JIMHUU, KOTOPBIE MpeIararoTcs
JUTsL 00513aTEIBHOTO U3YYEHHUS B KaXKJIOM KJIacce Ha YPOBHE OCHOBHOI'O 00IIeTo 00pa3oBaHMUs.
Conepsxanue 00ydeHUsI B KOKIIOM KJIACCe 3aBEPIIACTCS IEPEUHEM YHUBEPCAIbHBIX yUEOHBIX
JIEUCTBUN - TO3HABATEIbHBIX, KOMMYHHKATUBHBIX M PETYJISTUBHBIX, KOTOpPHIE BO3MOXKHO
dhopMHUpOBATh CpeJICTBAMU XMMHH C YI€TOM BO3PACTHBIX 0coOeHHOCTEH oOydarommuxcs ¢ 3I1P
Ha ypOBHE OCHOBHOTO OOIIET0 00pa30oBaHUsI.

[InaHnupyemMbie pe3ynbTaThl OCBOCHHS aJalTUPOBAHHOW MPOrpaMMbl 1O XUMHH
BKJIFOYAIOT JINYHOCTHBIE, METANPEIMETHBIE PE3YJIbTATHI 3a BECh MEpUO 00yUEHHUsS] Ha YPOBHE
OCHOBHOIro 0011ero oOpa3oBaHMs, a TaKXkKe MPEAMETHbIE IOCTHXKEHHsS O0ydarolerocs 3a
KQKJIbIN T0/1 00yUYeHUSI.

Heabo aganTupoBaHHO# paboyeii MPOTrpaMMBbI IO XUMUH SIBJISIETCS:

- CO3JIaHMe YCIIOBUM JUIsl CTAHOBIICHUS U (popMupoBanus JInuHOCTH oOyuatomerocs ¢ 3I1P;

- oOecrieueHre TPOYHBIX M CO3HATENBHBIX 3HAHWM, YMEHUW ¥ HaBBIKOB [0 XHMHH,
HeoOxoauMbIx oOyvatomumucs ¢ 3IIP B moBcegHeBHOM KWM3HM W OyAyled TpyAoOBOU
JEeSTENBHOCTH.

JlocTikeHHne MOCTaBICHHBIX ILIeJIel pean3ali alaliTMpoBaHHOM paboyeil mporpaMMbl
yuebHOoro mpeamera «Xumusi» g obOydarommxcs ¢ 3[IP mpemycmaTtpuBaer pemieHue
CIEAYIOIINX OCHOBHBIX 32124



- ¢dopmupoBaHUe y OOYYAIONIUXCS HPABCTBEHHBIX YOEKIEHUMH, JCTETUYECKOTO BKyca U
3I0pOBOr0 00pas3a KU3HU, BBICOKOH KyJIbTYPhl MEXIUYHOCTHOTO M MEXKITHHUYECKOIO
oOllieHus1, OBJIaZICHUE OCHOBAMHU HAyK, TOCYJapCTBEHHBIM si3bIkOM Poccuiickoit ®denepanuu,
HaBbIKAMM YMCTBEHHOTO M (U3HYECKOTO0 TpyJa, pa3BUTHE CKIOHHOCTEH, HWHTEPECOB,
CIIOCOOHOCTEH K COLIMAIbHOMY CaMOOIIPEIeNICHUIO;
- oOecrieueHne MIAaHNPYEMbBIX Pe3yJIbTaTOB M0 OCBOSHUIO O0YYaIOIIMMCS IIEJIEBBIX YCTAHOBOK,
MPUOOPETEHUIO 3HAHWW, YMEHWW, HABBIKOB, OMPEICISAEMBbIX JIMYHOCTHBIMH, CEMEHHBIMH,
OOIIIECTBEHHBIMH, TOCY/IapPCTBCHHBIMU TOTPEOHOCTSIMH M BO3MOXKHOCTSMU OOYYaroIerocs,
WHIUBUTYTBHBIMA OCOOCHHOCTSIMU €TI0 Pa3BUTHS M COCTOSHUS 3I0POBbS;
- o0OecrieyeHre MPEEeMCTBEHHOCTH HA4yalbHOTO OOIIEro, OCHOBHOIO OOIIEro U CPEeaHETo
oO1ero o0pazoBanus;
- TOCTI>KEHHE TUIAHUPYEMBIX pe3yJbTaTOB ocBOeHMs oOyuaromumucs c 311P;
- o0ecreueHne TOCTYITHOCTH MOTYYEHUsI Ka4€CTBEHHOTO OCHOBHOI'O OOIIEro 00pa3oBaHuUs;
- ycTaHOBJIeHME TpeOoBaHuM K BocnuTaHuio oOyvarommxcss ¢ 3[IP kak wyactu
o0pa3oBaTeNpHON TPOTPaMMbl W COOTBETCTBYIOIIEMY YCHJICHHIO BOCHUTATEIBHOTO W
COIMATM3UPYIOMIET0 TMOTSHITNAIa 00pa30BaTeILHON OpraHu3aIii, HHKIFO3UBHOTO TTOIX0/1a B
oOpa3oBaHuM, OOECIICUCHUIO  WHAMBUAYATU3UPOBAHHOTO  IICHUXOJIOTO-TIEAaroruueckoro
COMPOBOXICHUSI Kaxaoro ooyyatomierocs ¢ 3[1P Ha ypoBHE 0CHOBHOTO 00111€TO 00pa30oBaHus;
- BBISIBJICHUE U pa3BUTHE criocoOHocTel oOyuatomuxcs ¢ 3[IP, ux uHTEpecoB MOCpeICTBOM
BKJIFOUCHHUS WX B JEATEIBHOCTh KIyOOB, CEKIHMH, CTYIUd W KPYKKOB, BKJIIOYCHHUS B
OOIIIECTBEHHO TOJIE3HYIO JEATCILHOCTh, B TOM YHCJIE C HCIIOIH30BAHUEM BO3MOKHOCTEH
o0pa3oBaTeNbHbBIX OpTraHU3aIi JOMOJHATEILHOTO 00pa30BaHuUs;
- OpraHm3ais TBOPYECKHX KOHKYPCOB, TIPOEKTHOH W y4eOHO-HCCIEAOBATEIHLCKON
NeSITETbHOCTH;
- y4JacTue OOydYaromuxcsi, WX poJAWTeNei (3aKOHHBIX TMPEICTAaBUTENEH), MeIarornuecKux
paOOTHUKOB B TIPOCKTUPOBAHMM W Pa3BUTUU COLMAIBHOM cpeapl 00pa30oBaTelIbHON
OpraHu3allNy;
- BKJIFOUCHHUE OOYYaIOIUXCS B TPOIECCHI MO3HAHUSA M MPeoOpa30BaHUs COIUATBHOW CPEIbl
(HaceJICHHOTO MyHKTa, paiioHa, TOPOJIa) I IPUOOPETCHUS OIBITA PEAIbHOTO YIPABICHUS U
JICUCTBUS,
- OpraHm3ainusi  COIMAJIBHOTO W  Y4eOHO-MCCIEOBATEIILCKOTO  MPOCKTHPOBAHMSI,
MpoEeCCUOHAILHON  OpUEHTAlMd  OOYYaroIuXcsl MpU  TMOMIEPKKE  MeJarorudecKux
paOOTHUKOB, TICUXOJIOTOB, COIMAJIBHBIX TMEJaroroB, COTPYAHUYECTBO C 0a30BBIMH
MNPEANPUATASIME,  OpraHu3alusaIMu  NpodecCUOHATBLHOTO  00pa3oBaHUs,  ICHTPaAMU
npodecCUOHAILHON PabOTHI;
- CO3/IJaHUE YCIOBUM MJII COXPAHEHUS W YKPEIUIeHHs] (PU3NYECKOro, MCUXOJOTUYECKOTO U
COLIMAJIBHOTO 3/I0POBbs O0yUYaIOIINXCS, 0OecreueHrne ux 0€30MacHOCTH.

AnanTtupoBaHHas pabodas mporpamMmMa y4eOHOro TmpeaMera «XuMus» s
obOyuaroruxcst ¢ 3[1P yauteiBaet ciemyronye NPUHUMIBI U MOAX0/bI:



- IPUHIUI y4yeTa s3bIKa OOYUYEHHUS: C YUETOM yCIOBUI (YHKIIMOHUPOBAHMS 00pa30BaTEeIbHON
opranuzaiiuu AOOIT OOO omnpenenser mpaBo MOJydYeHUsT 00pa30BaHUs HA POJTHOM SI3BIKE U3
yucia S3bIKOB HaponoB Poccuiickoit ®enepanu U OTpakaeT MEXaHU3Mbl peanu3aluu
JAHHOTO MPUHIINIA B YYEOHBIX IUIaHAX, MJIAHAX BHEYPOUYHOU JIEATEILHOCTH;

- OpUHIMIT yd4eTa Beayuied nesrenbHocTH oOydaromerocs: AOOII OOO oGecneunBaet
KOHCTPYHUpOBaHUE  y4yeOHOro  Tmpolecca B CTPYKType  y4eOHOM  J1eATeIbHOCTH,
MpeaycMaTpuBaeT MEXaHU3Mbl (POPMUPOBAHUS BCEX KOMIIOHCHTOB yUEOHOUW MeSITeTbHOCTH
(MoTHuB, 11eTb, yueOHas 3a/1a4a, ydeOHbIC OTIEPAINH, KOHTPOJIb U CAMOKOHTPOJIB);

- npuHIMN uHAMBHIyann3anuu ooydenusa: AOOII OOO mpexycMarpuBaeT BO3MOXKHOCTb U
MEXaHU3MbI Pa3pabOTKU UHIUBUAYAIbHBIX MPOrPaMM U YYEOHBIX IJIAHOB JJIsi O0yUYaIOIIMUXCS
c 3IIP ¢ yueTom MHEHHS poAuTesiel (3aKOHHBIX MPEICTaBUTENEH) 00yUYaroIerocs;

- CHUCTEMHO-AEATEIbHOCTHBIA TMOAXOJ, MPEANOJaralonuii OpPUEHTALUI0 Ha PE3yJIbTaThl
oOy4eHHMs], HA pa3BUTHE aKTUBHON y4eOHO-TIO3HABATEIBLHON AEATEIbHOCTH O0y4aroIIerocs Ha
OCHOBE OCBOCHMSI YHUBEPCAIbHBIX YYE€OHBIX JEHUCTBUM, IO3HAHUS UM OCBOCHUS MHpaA
JUYHOCTH, GOPMUPOBAHUE €TO TOTOBHOCTU K CAMOPA3BUTHUIO U HEMPEPHIBHOMY 00Pa30BaHMUIO;
- TPUHIUII Yy4yeTa WHAUBUIYATbHBIX BO3PACTHBIX, MCHUXOJIOTUYECKUX U (PU3MOJOTHUUECKUX
ocobenHocteit oOyuatomuxcsi ¢ 3[IP mpu moctpoeHurn 00pa3oBaTENBLHOIO Ipoliecca H
oTpeJielieHNH 00pa30BaTEIbHO-BOCIIUTATEIbHBIX 1IECH U MMyTel UX TOCTHKCHHUS;

- mpuHOUN obecniedeHus (yHAAMEHTAIBHOTO XapakTepa oOpa3oBaHMs, y4yeTa crenuduxku
M3y4aeMbIX YU€OHBIX TPEAMETOB;

- npuHUMN uHTerpauuu oOyudenus u Bocrnutanus: AOOII OOO mnpemycmaTpuBaeT CBA3b
YPOUHOH U BHEYPOUHOW NESITEIBHOCTH, MPEAMNOJIaraloiuii HampaBJIeHHOCTh Yy4eOHOTO
mpolecca Ha JOCTHKEHHE JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS  00pa3oBaTEIbHOM
MIPOTPaMMBl;

- TPUHIMI 370POBHECOEPEKEHUS: MPU OpPTaHMU3AlMU O00pa30BaTEIBHOU JEATEIHHOCTH HE
JIOITYCKAETCsl MCIIOIb30BAaHUE TEXHOJOTUH, KOTOPbIE MOTYT HAaHECTH Bpell (PU3UUYECKOMY U
(M)  TCUXMYECKOMY  37I0POBBIO  OOYYalOIIMXCS,  MPUOPUTET  HCIIOJIH30BAHUS
310pOBbeCcOEperaroux neJarorndyecKux TeXHOJIOT .

O6mumu 111 Bcex oOydarontuxcsi ¢ 3I[IP  sBasitoTCS TPYIHOCTH MPOU3BOJIHLHOM
CaMOpEryJISlNK, 3aMEJJICHHBIA TEeMIT U HEPAaBHOMEPHOE KAadeCTBO CTAHOBJICHUSI BBICIIMX
MICUXUYECKUX (PYHKIUN, MOTUBAIIMOHHBIX U KOTHUTHUBHBIX COCTABJISIONIUX MMO3HABATEIHHOU
nesitenbHOCTU. J{71s1 3HaunTeNbHON YacTu oOydaromuxcs ¢ 3[1P Tunuden nedunut He TOIBKO
MMO3HABATENIbHBIX, HO ¥ COLIMAIHO-TIEPIIETITUBHBIX 1 KOMMYHUKATUBHBIX CTIOCOOHOCTEH.

[Ipu opranmzaruu 0oO0yueHHs Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHUs CIEAyeT
YUYUTHIBATh OCOOEHHOCTH MMO3HABATEILHOTO Pa3BUTHS, YMOIIMOHATILHO-BOJIEBON U IMYHOCTHOM
chepnl odyuaromuxcs ¢ 3I1P, cnenuduky ycBoeHuss uMU yaeOHOT0o MaTepuaa.

Hns oOyuaronuxcst ¢ 3[IP HeoOxomum audpepeHImpoBaHHBIA MOAX0 K OTOOpY
COJEp)KaHUSI C Y4YETOM OCOObIX 00pa3oBaTeNbHBIX MOTPEOHOCTEH M BO3MOXKHOCTEH
oOyuatomerocsi. OObeM 3HAaHUH M yMEHHM 1O Y4eOHOMY MIpeIMETy HeCyIIeCTBEHHO



COKpAIaeTcs 32 CUET YCTPAHEHUS M30BITOYHBIX MO OTHOIICHUIO K OCHOBHOMY COJIEPKAHUIO
TpeOOBaHUM.

OO01iee 4MCIO YacoB, PEKOMEHJIOBAHHBIX ISl M3YYEHUS! XMMUU Ha YPOBHE OCHOBHOTO
obmero oopazoBanus, - 136 gacoB: B 8 kiacce - 68 yacoB (2 yaca B HeJent0), B 9 kimacce - 68
yacoB (2 Jaca B HEJICIIO).



COAEPXAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Pons XuMuM B )KU3HU 4YeJOBEeKa. XUMHS B CUCTEME HayK. Tena u
BellecTBa. Ou3NUEeCKrUe CBOMCTBA BEIIECTB. ATperaTtHoe cocTosiHue BemiecTB. [lonsTue o
METO/Iax MO3HAHUS B XUMHUU. YHCThIE BemecTBa U cMecu. CriocoObl pa3IesieHus CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE AIEMEHThl. CUMBOJBI XUMUYECKUX 3JIEMEHTOB.
[TpocTeie U Cll0XKHBIE BelleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumnueckas ¢dopmyna. BaneHTHOCTb aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemecTB. OTHOcUTenbHass aToMHas wmacca. OTHOCHUTENbHas
MOJIEKYJISIpHas Macca. MaccoBas 107151 XUMHUYECKOT0 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemecTa. Monb. MomnsspHas macca. B3auMocCBsA3b KOIMYECTBA, MAacChl U
yucjaa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel 1o ¢dopmylnaM XHUMHUYECKHX
COCIMHECHUM.

OU3NYECKUE U XUMUYECKUE ABJICHUS. XUMHAUYECKAS PEAKUUS U €€ MPU3HAKU. 3aKOH
COXpaHEHUsI Macchl BeHIECTB. XUMHYECKHE ypaBHeHHUsA. Knaccudukamumss XUMHUYECKHX
peakiuii (CoOeIMHEHUS, pa3JIoKEeHUs, 3aMeIleHNsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHUYECKOW TMOCYAOM, mMpaBuiaMu pabOThl B JIabOpaTOpuu M
npuéMamMu oOpaiieHusi ¢ J1abopaTOpHbIM OOOpY/IOBaHUEM, H3YYCHUE U OIKCAHUE
(u3nyecKux CBOMCTB OOpa3IlOB HEOPTraHUYECKUX BEIIECTB, HAOIIOJeHHUE (PU3NUECKUX
(aBjeHUE BOCKA, TasHUE JibJa, PACTUPAHHUE caxapa B CTYMNKE, KUMIEHUE M KOHJEHCAIIHS
BOJbI) U XUMHUYECKUX (TOpEeHHE CBEYH, NPOKAIUBAHUE MEIHOW TMPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHCJIOTOW) SIBICHHWM, HAOJIOJEHHE W OINHMCAHWE MPU3HAKOB
MPOTEKAHUSI XMMHYECKUX peakuui (pa3ioKeHHe caxapa, B3auMOJCHCTBUE CEPHOMU
KHCJIOTBI C XJOpUAOM Oapusi, paszioxenue ruapokcuna meau (II) mpu HarpeBanuw,
B3aMMO/ICHCTBUE Xeye3a ¢ pacTBopoM cosi Menu (II), uzyueHnue criocoOoOB pazjaesieHus
cCMeceil: ¢ TIOMOIIbI0 Mar"HuTta, (QUILTPOBAHWE, BHINIAPUBAHUE, JIUCTUIUIALIMS,
xpomatorpadusi, TPOBEJACHUE OYHUCTKH IMOBApPEHHOM COJIM, HAOJNIOACHHWE W ONHCAHUE
pe3yJAbTaTOB MPOBEACHUS OMbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUS MACCHI,
CO3/IaHHE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BELIEeCTB

Bo3ayx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3€MEHT U MpOCTOE BEUIECTBO.
Haxoxnenue kucinopojga B mpupoje, QpU3MyecKue M XUMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Okcunpbl. Ilpumenenue kucinopoga. CrnocoObl MONy4YeHHUS KHCIOpOJa B
nabopaTopud © mnpombiluieHHOCTH. KpyroBopoT kuciopoaa B mnpupoae. O30H —
AJJIOTPOTIHASA MOAUDUKAIINS KUCIOPOA.



TemnoBoii 3 peKkT XUMHYECKON peakluu, TEPMOXUMHUYECKHE ypaBHEHUS, 3K30- U
SHIOTEPMUYECKHE PEAKIMU. TOIIMBO: Yroib U METaH. 3arpsi3HEHUE BO3[yXa, YCUICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CJIOSI.

Bonmopon — snmemeHT W mpocroe BemecTBo. HaxoxkzaeHue BoAopoda B HPHUPOJIE,
busznyeckre U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOObl momydeHus. Kuciaorel u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUYECKUM YPaBHEHUSIM.

®usnueckne cBOWCTBAa BOAbl. Boma kak pactBopurenb. PactBopsl. HaceieHnusie u
HEHACBHILIEHHBIE pACTBOPBL. PacTBOpUMOCTh BElIECTB B BoAE. MaccoBas J0Jid BEIIECTBA B
pacTBope. XUMHUYECKHE CBOMCTBAa BOJbI. OcHOBaHWsA. Poiib pacTBOpOB B NpUPOJE U B
KU3HU YestoBeka. KpyroBopor BoJpl B pupojie. 3arpsa3HeHue NpupoaHbix Boa. OxpaHa u
OYHCTKA MMPUPOIHBIX BOJ.

Knaccudukanus Heoprannueckux coeauHeHuid. Oxcunbl. Knaccudukaius OKCUAOB:
cojieoOpa3yromue (OCHOBHbIE, KHUCJIOTHBIE, aM@OTEpHbIE) U HecoJeoOpasyrolue.
Homenknarypa okcnaoB. dusnyeckue M XMMHYECKHE CBOMCTBA OKCHIOB. [lomydenume
OKCH/JIOB.

OcHoBanus. Knaccudukanus ocCHOBaHUM: IIENOYM M HEPACTBOPHUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuii. @Pu3nyeckue MW XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[Tommyyenne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @Pusnyeckue u
XMMHUYECKUE CBOWMCTBAa KUCIOT. Psan aktuBHOCTHM MetaimnoB H. H. bekeroa. Ilonyuenue
KHUCJIOT.

Comu. Homenknatypa coneil. ®Pu3nyeckMe M XUMUYECKHE CBOWCTBA COJICH.
[Tomyuyenue couei.

I'eneTnueckas CBsI3b MEXKAY KiIaCCaMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE ONPENCIICHUE COJECPXKAHUS KHCIOpPOJa B BO3AyXe, IOIYYCHHE,
coOupaHue, pacrno3HaBaHWE W  HU3YYEHUE CBOMCTB  KHCIOpOJa, HabJoIeHue
B3aMMO/JICHCTBUSl BEIIECTB C KHUCIOPOJOM W YCJIOBHUS BO3HUKHOBEHHUS M IPEKpAICHUS
roperust (mokapa), O3HaKOMJEHHE ¢ oOpa3laMyd OKCHAOB U OINHMCAHHWE HUX CBOMCTB,
MoJIlyueHue, coOMpaHue, paclo3HaBaHME W H3yY€HUE CBOWCTB BOAOpoJa (TOpEeHHeE),
B3aumojehcTBue Bojopoga ¢ okcuaoM wmead  (II)  (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HaOMI0IeHHEe 00pa310B BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEI0OBAaHUE
0COOEHHOCTEW pPACTBOpPEHHUs BEUIECTB C Pa3JIMYHON PACTBOPUMOCTBIO, MPUTOTOBICHUE
PACTBOPOB C ONPEAECTEHHON MACCOBOM J10JIEM pACTBOPEHHOTO BEIIECTBA, B3AUMOJICUCTBUE
BOABL C MeTaJulaMu  (HaTpueM M KaibllMeM) (BO3MOXKHO  HCIIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEJOBaHHE OOpa3lloB HEOPTaHUYECKUX BEIIECTB PAa3IUYHBIX
KJIACCOB, HA0JIIO/IEHUE U3MEHEHHS OKPACKU WHANKATOPOB B PACTBOPAX KUCIIOT U LIEIOYEH,
u3yueHue B3aumopeincTBus okcuna meau (II) ¢ pacTBopom cepHOIl KHCIOTHI, KUCIOT C



METAJJIAaMH, PEaKUUMid HEUTpAIN3alM{, IIOJIYyYECHHE HEPACTBOPUMBIX OCHOBAHWMU,
BBITECHEHHE OJHOT0 METAJIa IPYTUM U3 PACTBOpPA COJIM, PEUICHHE AKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelme Ki1acchl HEOPraHMYECKUX COCTUHEHUIN.

IMepuoanueckui 3axkoH u Ilepuoauyeckass cucreMa XMMHYECKHX jIeMeHTOB /1.
N. MenpgeaeeBa. CrpoeHue aroMoB. XumuYecKasi CBf3b. OKHCIMTEJIBbHO-
BOCCTAHOBUTEJ/IbHbIC PEaKIUH

[lepBbie TOMBITKM KIAaCCHU(PUKAIUU XUMUYECKUX 31eMEHTOB. [loHATHe o rpymmax
CXOJHBIX 3JIEMEHTOB (IIEIOYHBIE U IIEJIOYHO3EMEbHbBIE METAJUIbI, TaJOr€Hbl, HHEPTHHIE
rasbl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCU/IBI.

ITepuonnueckui 3akoH. llepuomuueckas cucremMa xumuueckux sneMeHToB JI. U.
Menneneesa. Kopotkonepruoanas u nnuHHonepuoaHast popmel [leproanyueckoil cuctembl
xumudeckux sneMeHTtoB [[. M. Menneneesa. Ilepuonsl u rpynnbel. OU3NYECKUAN CMBICIT
ITOPSAKOBOIO HOMEPA, HOMEPOB IEPHUOAA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctraB atomHbIX suep. M3oromel. Onextponsl. CtpoeHwue
ANIEKTPOHHBIX 00O0JIOUEK aTOMOB MepBbIX 20 XUMHYECKUX 3JeMeHTOB llepmonnueckoi
cucrembl J[. WM. MeHnneneeBa. XapakTepUCTHKAa XUMHMUYECKOIO DJJIEMEHTAa II0 €r0
nojoxeHuro B [lepuoguueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH  WM3MEHEHUs  paadyca aTOMOB  XHMHYECKMX  JJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIaM U MEpUOIaM.

3nauenne Ilepumoamyeckoro 3akoHa u Ilepuoandeckol CHUCTEMBI XHUMHUYECKHX
AJIEMEHTOB IS pPa3BUTHA HAyKH U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak1aHUH.

Xumuueckas — cBsi3b.  KoBajieHTHass  (moyisipHas W HENOJIsIpHAsi)  CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. FIOHHAs CBSA3b.

Crenenp okucnenus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporeccsl
OKHCJIEHUS M BOCCTAHOBJIEHHsI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue o0paslioB BEUIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJEHCTBUE TUIPOKCHIA
LIAHKAa C PacTBOpaMH KHCJIOT M WIEJNOYEH, MPOBEIECHHUE OIBITOB, WIUIIOCTPUPYIOIINX
MPUMEPHI OKUCIIUTETbHO-BOCCTAHOBUTENIBHBIX PEaKlui (rOpeHue, peakiuu pa3ioKeHus,
COCJIMHEHUS).

Mesxcnpeomemmubnie ceasu

Peanuzanuss MexXnpenMETHBIX CBA3€H NpU U3YYEHUH XUMUM B 8 Kjacce
OCYUIECTBJISIETCS Yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U
MOHSTHUH, SIBJSIOIIUXCS CUCTEMHBIMH JJI1 OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.



OO0mme ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAyYHBINH (haKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJIM3, CHUHTE3, Kilaccu(uKaus, TMEepUOJUIHOCTh, HAONIOJCHHUE, JKCICPHUMEHT,
MOJICTTUPOBAHHUE, U3MEPEHUE, MOICIIb, SIBJICHHE.

dwusuka: Marepusi, aroM, d3JCKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIHWA, H30TOIIHI,
PaAMOAaKTUBHOCTh, MOJICKYJIA, SJIEKTPUUCCKUAN 3apsif], BEIMIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEIECTBA, ra3, (U3WYECKHUE BEIMYMHBI, CIUHUIBI H3MEPEHHS, KOCMOC,
IUTaHETHI, 3BE3161, COHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOABI, TOJIC3HBIC
MCKOIIaeMble, TOILITUBO, BOJIHBIE PECYPCHI.



COILEPKAHUE OBYUYEHUSA
9 KUIIACC

BemecTBo M XMMHUYeCKas peaKus
Ilepnogmueckuit 3akoH. Ilepmoamueckass cucremMa XuMmudeckux dieMeHtoB J[. H.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XUMHUYECKHUX
JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KaJIMs, KaJIbIUA WU HUX COCIUHECHUM B
COOTBETCTBUHM C IOJIOKEHUEM JIEMEHTOB B [leproanyeckon cCUCTEME U CTPOCHUEM UX
aTOMOB.
Crpoenue BemecTBa: BHIbl XMMHUYECKOM CBSI3U. THIIBI KPUCTAIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUINA KPUCTALIMYECKOW pEWETKM U BUAA
XUMHUYECKOU CBS3H.
Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCAIIMXCA K Pa3JM4YHbIM KJIacCaM HEOPraHMYECKUX COCIUHEHUM,
TE€HETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.
Knaccudukanus XMMHUYECKMX peakIUil MO pa3IuyHbIM NpHU3HAKaM (10 YUCITY U
COCTaBY Y4acCTBYIOLIUX B PEAKIMM BELIECTB, MO TEIUIOBOMY 3P (EKTY, 110 U3MEHEHUIO
CTETNEHEW OKHUCIICHHS XHMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTtaau3aTopa). JK30- U S3HJAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKHUE YPABHEHUS.
[TonsiTue 0 ckopocTu XUMHUUYecKor peakuuu. [lonstre 06 00paTUMbBIX 1 HEOOPATUMBIX
XUMHAYECKUX peakuusax. [IoHATHE 0O TOMOT€HHBIX M TE€TEPOTEeHHBIX peakuusax. [lonarue
o karanuse. [lonsaTre 0 xumMrnueckom paBHOBecUU. DaKTOPBI, BIUAIONIME HA CKOPOCTH
XUMHYECKOU PEAKLIUU U ITOJI0KEHUE XUMUYECKOTO PABHOBECHS.
OKHCINTENbHO-BOCCTAHOBUTEbHBIE PEAKIMHU, 3JIEKTPOHHBIN OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIIBHON  PEAKLHH. CocraBneHue  ypaBHEHUH  OKHUCIIHTEIBHO-
BOCCTaHOBHUTEJIBHBIX PEAKIUi C UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOTO OajaHca.
Teopusa BIAEKTPOJUTUYECKON AUCCOUMALUU. DJIEKTPOIUTHI W HEIJIEKTPOJIUTHI.
Katnonel, aHnoHpl. MeXxaHM3M JUCCOIMALMM BEUIECTB C pPa3JIMYHBIMU BUIAMH
XUMU4ecKkoil csizu. CteneHs auccouranuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.
Peakiuu vioHHOTO OOMEHA. Y CJIOBHS MPOTEKAHUS PEAKIIMA MOHHOTO 0OMEHA, TTOJTHBIE
U COKpalléHHbIE HOHHBIEC YpaBHEHUs peakiuii. CBOICTBAa KUCIIOT, OCHOBAHUII U COJIeH
B CBETE€ TMPEJCTaBICHUNA 00 DIEKTPOJUTUUECKON mauccoruanuu. KauecTBeHHbIE
peakuuu Ha HoHBI. [loHsaTre 0 ruaponuse conen.

Xumuyeckuii IKCnHepuMeHm
03HAKOMJIEHUE C MOJEISMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB —
METaJUIOB U HEMETAIOB (TpaduTa U amMasa), CJIOKHBIX BEIIECTB (XJIOpUIA HATPHS),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTM XUMHUYECKOM peakuuu OT BO3ACUCTBUS



pa3auuHbIX (HAaKTOPOB, HUCCIEIOBAHHE 3JICKTPOMPOBOJAHOCTH PACTBOPOB BEIIECTB,
npoliecca AUCCOLUALUU KUCIIOT, IIeJI0oUel U coei (BO3MOXKHO UCIOJIb30BAaHUE BHUJIEO
MaTepHalioB), IMPOBEJACHUE OMbITOB, WUIIOCTPUPYIOUIUX TPU3HAKK MPOTEKaAHUS
peakuuii MOHHOrOo oOMeHa (oOpa3oBaHHME OCajJKa, BBIJCICHHE Ta3a, oOpa3oBaHHE
BOJIbI), OIBITOB, HWUTFOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii  (ropeHue, peakuuu  pPa3NOKEHUs, COCIWHEHHs), pacro3HaBaHUE
HEOPraHWYECKHUX BELIECTB C MOMOIIBI0 KaYECTBEHHBIX PEAKIMil HAa MOHBI, PELICHUE
AKCIEPUMEHTAIIBHBIX 3a/1a4.

HemeTausbl 1 X coeIMHEHUS

OOmias xapakTepucThKa rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
creneHd okucieHus. CTpoeHne M (U3NYECKUE CBOICTBAa MPOCTHIX BEIIECTB —
raJIoreHoB. XMMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa (B3aUMOAECHCTBUE C METaNIAMH,
HEMETaJUIaMH, LIejo4aMu). XiopoBoopo. CossiHas KUciIoTa, XAMUYECKHE CBOMCTBA,
IIOJIyYEHHE, IPUMEHEHHE. [[elicTBUE XJI0pa U XJIOPOBOAOPOIA HA OPTAHU3M YEIOBEKA.
Baxueimme x10puabl 1 UX HAX0XKACHUE B IPUPOJE.
OOmas xapaktepucTuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHUs] aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKUE CBOMCTBA IPOCTHIX
BEIIECTB — KUCJIOPOJa U cepbl. AJJIOTPONHbIE MOAU(PHUKALMU KUCIOPOJa U CEpbl.
Xumuueckue cBoilcTBa cepbl. CepoBOAOPOJ, CTPOEHUE, (DU3UUECKUE U XUMUYECKUE
cBoicTBa. OKCUIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCUA0B. CepHas KUCIOTA,
dbu3uYecKkre U XMMHUYECKHUE CBOMCTBaA (0OIME Kak MPEACTaBUTENS Kiacca KUCIOT U
cnenupuyueckre). XUMUYECKHE pPEakUWd, JIeKalMe B OCHOBE MPOMBIILIEHHOTO
crioco0a mosydeHus: cepHoil kucnoThl. [IpuMenenue cepHoit kuciotel. Cou cepHoOi
KHCJIOThI, KadeCTBEHHas peakuus Ha cyiabpar-uoH. Haxoxnenue cepbl u €€
COCMHEHUHW B mOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKaLEh Cpenbl
COCIMHEHHUSIMU cepbl (KHCIIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa M BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAILECHUS.

OO6mast xapakTepucThKa 53JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIC CTENEHUW OKHUCIEHUA. A30T, PacCIpOCTPAHEHUE B IPUPOJE,
¢usnyeckue U XUMHUUEcKHe cBoicTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
(¢u3nyecKkue U XUMUYECKUE CBOICTBA, OJyueHue U npumeHeHue. Cojim aMMOHUS, UX
(¢uznyeckue U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiusi Ha MOHBI
aMMOHHUA. A30THasg KUCJIOTa, €€ TMOJy4YeHHe, (PU3NYeCKHe M XUMHUYECKHE CBOICTBa
(oOmme Kak MpeACTaBUTENs Kiacca KHUCIOT W crneuuduueckue). Mcnonb3zoBaHue
HUTPATOB M COJIEW aMMOHHMSI B KadyeCTBE MHUHEPAIbHBIX yAOOpeHuil. XuMHUYecKoe
3arpsi3HEHHE OKpPYXKAIoIlled Cpelabl COEIMHEHUSIMH a30Ta (KHUCIOTHBIE JIOXKH,
3arpsi3HEHUE BO37yXa, MOYBbI U BOAOEMOB). Docop, amoTponHble MOAU(PHUKAIUU
dochopa, pusznyeckue n xummueckue cpoiictea. Oxcua pochopa (V) u pochopnas



KHCJIOTa, (U3MYECKHe ¢ XUMHUYECKHE CBOWMCTBA, ModydeHue. Mcmomp3oBanme
docharoB B kKauecTBE MUHEPATIbHBIX YI0OpECHUI.

Oo6mass xapakrepuctuka osnemMeHToB I[VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEINEHH OKHUCJICHMs. YTJIEpOJ, alUIOTPOIHbIE MOJIU(UKAIUH,
pacnpocTpaHeHue B Tpupoje, (U3MYECKHEe W XUMHYECKHE CBOWCTBA. AJCOpOIMS.
KpyroBopot yriepona B npupoze. OKcuasl yriepoaa, ux GU3n4ecKrue 1 XuMHUYECKHe
CBOWCTBa, JCHCTBHE HA JKHUBBIE OpPraHW3MbI, TOJYyYEHHE U MPUMEHEHHE.
DKoJloTHUecKre MpoOJIeMbl, CBsI3aHHBIE C OkcuaoM yriaepoaa (IV), rumotesa
rJ100aJIbHOTO MOTEIJICHUSI KIMMaTa, MapHUKOBBIM 3¢ dekT. YronbpHas KUCIoTa U e
colid, HMX (U3NYECKHE W XHUMHUYECKHE CBOWCTBA, TMOJy4YCHHE U MPUMEHEHUE.
KauectBennas peakuusi Ha kapOoHaT-wOHBI. Mcrmonb3oBanue kapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO3SIMCTRE.

IlepBoHauasibHbIe MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHMSIX
yraepojna (MeTaH, 3TaH, TWIEH, alleTUJIEH, TaHOJI, TJIMLEPUH, YKCYCHas KHCIIOTA).
[IpupoaHbie UCTOYHUKH YTIEBOJOPOJIOB (YroJib, MPUPOJHBINA a3, HEPTH), MPOTYKTHI
ux TnepepadoTku (OeH3uH), UX poJib B OBITY W MPOMBINUIEHHOCTH. [loHsTHE O
OMOJIOTUYECKH BaXKHBIX BEILECTBAX: JKUPaAX, OCJKaX, YIIeBOAAX — U UX POJIH B KU3HU
yesnoBeka. MaTtepraibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemnuii, ero pusnyeckue 1 XMMUYECKUE CBOKMCTBA, NOJyYEHHE U TPUMEHEHUE.
Coenunenust kpeMHust B mpupojie. Ooiue npeacrapienus 006 okcuae kpemaus (IV) u
KpeMHueBOU Kkuciore. CUIMKAThl, UX UCIOJIb30BAaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxnelimme cTpouTenbHbIe MaTepHallbl: KEpaMUKa, CTEKJIO, IIEMEHT, OeTOH,
xene300eToH. [Ipo6iieMbl 6€30MacHOTO MCIOIB30BAHUS CTPOUTEIBHBIX MAaTEPHAIIOB B
IIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3ydeHue O0Opa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSTHOM  KHCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOIOJCHUE MPU3HAKOB MX
MPOTEKAHMUSI, OMBITHI, OTpaKarOIe PU3NUECKUE U XMMUYECKUE CBOMCTBA TaJIOT€HOB U
UX COEIUHEHUN (BO3MOXHO MCIOJIb30BAHUE BHUAEOMATEPUATIOB), O3HAKOMIIEHHE C
oOpasiiaMu  XJIOpUJIOB (TAJOTEHUIOB), O3HAKOMJICHHE C OOpaslamu cepel U e€
COCMHEHUSIMU  (BO3MOXKHO  HCIIOJIB30BAHHME BHIEOMATEPHANIOB), HAOJIOJCHUE
mpoiiecca OOYTIWBaHMS caxapa TMoj JCHCTBUEM KOHIICHTPUPOBAHHOW CEpPHOM
KHUCJIOTBI, W3YYCHHUE XWMHUYECKHX CBONCTB pa30aBICHHOW CEPHOM KHCIOTHI,
IPOBE/ICHUE KAYEeCTBEHHOM peakluu Ha Cylb(aT-uoH U HaOII0JeHHWe NpHU3HaKa e€
OPOTEKaHUs,, O3HAKOMJIEHHWE C (PU3MYECKUMM CBOMCTBaMU a3oTa, Qocdopa u ux
COEIMHEHMI (BO3MOYKHO HCIOJb30BaHHE BUIEOMATEPUAJIOB), 00pa3llaMu a30THBIX U
docdopHbIX yaoOpeHui, moiaydeHne, Coonpanre, pacro3HaBaHUE U U3YYCHUE CBOMCTB
aMMHaKa, MPOBEICHNE KAaueCTBEHHBIX peaklnii HAa MOH aMMOHWs U ¢ocdaT-uoH u
M3y4YCHHE ITPU3HAKOB UX MPOTEKAHUs, B3AMMOAECUCTBHE KOHLIECHTPUPOBAHHON a30THOMN



KHUCJIOTHI C ME/IbI0 (BO3MOXKHO MCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3yUCHHUE MOJIENIEH
KPUCTAIMYECKUX pemeérok anMasza, rpaduta, QyaepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTHUBOTA3a, IMOJIydeHHE, COOMpaHHE, paclo3HAaBaHUE M H3YyYCHHUE
CBOWCTB YIJIEKHMCJIOTO Ta3a, MPOBEJACHUE KAUYECTBEHHBIX PEAKIUA Ha KapOOHAT U
CUJIMKAT-UOHBI U U3yUYECHUE MTPU3HAKOB UX MPOTEKAHUSA, O3HAKOMIICHUE C MTPOAYKIIUEN
CUJINKATHOW NPOMBIIUIEHHOCTH, PEIIEHUE 3KCHEPUMEHTAIBHBIX 3a7ad 110 TEME
«BaxxHeHnIre HeMEeTAUIbl U UX COCIMHECHUS.

MeTa/uibl 4 UX COCAMHEHMSI
OO0mass xapakTepUCTHKAa XUMHYECKUX DJEMEHTOB — METaUIOB Ha OCHOBAaHHHM HUX
nosioxenud B [lepuoanueckont cucreMe xumuueckux siemeHToB 1. 1. MennaeneeBa u
cTpoeHus atoMoB. CTpoeHue MeTauioB. Meramnuueckas CBA3b U METaUIMYecKas
KPUCTAJUINYECKAsl pEIIETKA. OJIEKTPOXUMHUYECKHM Ppsi  HANPSHKEHUM METalIOB.
duznyeckue W XUMHUYECKHE CBoMcTBa MeTauioB. OOIMe CrnocoObl MOTYyUYEHUs
MeTtaiioB. [loHATHE O KOPPO3UMM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY
Y IIPOMBIIIJIEHHOCTH.

[Ilemounble MeTauibl: mosiokeHWe B llepuoanyeckor CHUCTEME XUMHUYECKHX
anemeHnToB JI. M. MenaeneeBa, CTpOCHHME HMX aTOMOB, HAXOXICHHE B MPHUPOJIE.
du3znyeckre U XMMUYECKHE CBOWCTBa (Ha mpuMmepe HaTpus U Kamus). OKcuabl U
TUJIPOKCUIBI HATPUA U Kalusl. [[puMeHeHne MeT0UYHbIX METAIVIOB U UX COCTUHEHUN.

[[lenouyno3eMenbHbIE  METaJIbl MarHuii M KaJlbLUMH:  IIOJIOXKCHHE B
[lepuoanueckon cucreme xumudeckux siemeHToB [[. . MenneneeBa, cTpoeHue HX
aTOMOB, HaxoXJeHHWe B mpupoje. Puzmyueckne M XUMMHYECKHE CBOWCTBA MAarHus U
Kanbus. BakHelmme coequHeHus Kaablus (OKCHI, THAPOKCHI, coiu). JKECTKOCTh
BOJIBI ¥ CITIOCOOBI €€ YCTpaHESHHUSI.

AmromuHui: nonoxenue B [lepruoanyueckoil cucteMe XUMHYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOoEHHE aroma, HaxXO0XKJIeHUE B Ipupone. Dusznyeckue u
XUMUYECKUE CBOMCTBAa amtOMHHHUS. AMMOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AJTFOMUHHSL.

Keneso: nonoxenue B [lepuoandeckont cucreme Xxumudeckux sineMmeHtoB [[. U.
MeHneneeBa, CTpOCHHUE aTOMa, HAXOXJACHUE B npupoae. OPU3NUeCKue U XUMUUYECKUE
cBoricTBa xene3a. Okcuibl, THAPOKCUAbI U conu xkenesa (I1) u xeneza (III), ux cocras,
CBOICTBA U MOJTyYEHHUE.

Xumuyeckuii IKCnHepuMeHm
O3HaKOMJIEHHE ¢ oOpa3laMd METAIOB W CIJIaBOB, UX (DU3NYECKUMH CBOWMCTBAMHU,
M3yYE€HHE  pEe3yJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXHO  HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHAA KAJIBIMS U HATPHUS C
BOJIOM (BO3MOXHO UCIIOJIb30BAaHUE BHUICOMATEPUATIOB), HCCIEIOBAHUE CBOWCTB



AKECTKOM BOJIbI, MPOIECCAa TOPEHU Kejle3a B KUCIOPOJie (BO3MOKHO HCHOJIb30BAHUE
BUJICOMATEPUATIOB), MPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKlMid HAa HOHBIL:
MarHus, KajblMs, adioMuHusA, uHKa, skeneza (II) um »xemeza (III), memu (II),
HAOJIIO/ICHUE U OINMCAaHKE MPOILIECCOB OKPAITMBAHUS TJIAMEHU MOHAMHU HATPHS, KaIus
U KaibliUsl  (BO3MOXHO  MCIOJIb30BAaHHE  BUIACOMATEPHUATIOB), HCCIEIOBAHUE
aM(OTEPHBIX CBOWCTB THIAPOKCHIA ATIOMHHHS W THUAPOKCHUAA IIMHKA, PEIICHUE
AKCIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHeuIe MeTauibl U UX COCAMHEHUSD.

XuMus 4 OKpYy:Kamomas cpeaa
BemectBa u Martepuanbl B TOBCEAHEBHOM KU3HM 4elloBeka. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKHX peakiuid B ObITy. llepBas momomis mnpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.
XUMHUYECKOE 3arps3HEHUE OKpyXarlledl cpeasl  (mpeaesibHas — JIOMyCTUMAs
KoHIleHTpalus BemecTB, nanee — II/IK). Poap Xxumuu B pemieHud SKOJOTHUYECKUX
npoO0sem.

Xumuueckuii IKCnepumeHm:
U3ydeHue oO0pa3lloB MarepuaioB (CTEKJIO, CIUIaBbl METaUIOB, IOJIUMEpPHbIC
MaTepHaIbl).

Mesxcnpeomemmnuwie ceasu
Peasmzanmst MeXnpeaMEeTHBIX CBA3EH IIpM  M3YYEHHMM XHMUUM B 9  Kiacce
OCYILIECTBIISIETCA Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHSITHH,
TaK W TOHATHUH, SBISIFONTUXCSI CHCTEMHBIMHU TSI OTACIIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.
OO0mre ecTeCTBEHHO-HAyUYHbIE TMOHATHSA: HAay4YHbIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaluM3, CHUHTE3, KiIacCU(pUKAIMS, TEePUOJIUYHOCTh, HAOIIOACHUE, DSKCIEPUMEHT,
MOJICTMPOBaHUE, U3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIA 3(PHEKT, TEXHOIOTHS,
MaTepuabl.
®dusuka: maTepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJI, H30TOIIBI,
PaIMOaKTUBHOCTb, MOJICKYJIA, SJICKTPUUECCKUN 3apsii, TPOBOAHUKH, TTOTYIPOBOIHUKH,
IUAJIEKTPUKHU, (OTODJIEMEHT, BEIIEeCTBO, TeN0, OO0BEM, arperaTHoe COCTOSHUE
BEIIECTBA, TIa3, pacTBOP, PAaCTBOPUMOCTh, KPUCTAUIMYECKAs PEMIETKA, CIUIABBI,
¢du3nuecKre BEIMYUHBI, CIUHUIIBI U3MEPEHUS, KOCMUUYECKOE MPOCTPAHCTBO, TUIAHETHI,
3BE3161, ComHILE.
buonorus: dotocunTes, npixanue, bnochepa, skocucTemMa, MUHEPATHHBIC YI0OPEHUS,
MUKPORJIEMEHTbI, MAaKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MHUHEpadbl, TOPHBIE TMOPOJIbI, IOJIE3HbIC
HCKOIAaeMbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE, MeTamnpeIMETHbIE U TPEIMETHbIE pPE3yJbTaTbl  OCBOCHHS
OOy4arONIMMUCS C 3aJEpKKOM TCUXHYECKOro pa3BUTHs s oOywaromuxcs c¢ 3I1P
(BapuanT 7.2) cootBeTcTBYtoT ®I'OC OOO C y4yeToM HX 0COOBIX 00pa30BaTEIbHBIX
OTPEOHOCTEM.

[Ipy npoeKTUPOBAaHUY TUIAHUPYEMBIX PE3YyJIbTAaTOB PEATU3yETCs MHANBUAYAJIbHO-
muddepeHIMpOBaHHBIM TOIXO0/I KakK OJWH K3 BEAYyIIUX B Mpolecce 00pa3oBaHUs
obyuarommmxcs ¢ 3I1P.

B pesynpraTe M3yuyeHHs XMMUU Ha YpOBHE OCHOBHOIO 0OIEro oOpa3oBaHUs y
obOyuatoterocs ¢ 3I1P OyayT cdpopmMupoBaHbl ClIEIYIONINE TUYHOCTHBIE PE3YIbTAThI:

1) zpasicoanckozo eocnumanus:

- TOTOBHOCThb K BBINOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W pealM3alli ero Impas,
YBaXE€HUE IpaB, cCBOOOJ M 3aKOHHBIX MHTEPECOB APYIHX JIIOJIEH, AKTUBHOE y4acTHE B
KU3HU CEMbH, 00pa30BaTEIbHON OpraHU3ali, MECTHOTO COOOIIECTBA, POJHOTO Kpas,
CTpaHbl, B TOM YHUCJI€ B COMOCTABICHUH C CUTYallUSIMH, OTPAKCHHBIMU B JIUTEPATYPHBIX
MIPOU3BEACHUSX, HAITMCAHHBIX HA PYCCKOM SI3BIKE;

HEMpUATHE JTI0OBIX (HOPM SKCTPEMHU3MA, JTUCKPUMHUHALIUN; TIOHUMAHUE POJIM PA3IMYHBIX
COITMATIbHBIX MHCTUTYTOB B JKU3HU YEJIOBEKA;

- TpeIcTaBlieHne 00 OCHOBHBIX IIpaBax, CBOOOJaX M OOS3aHHOCTSAX Tpa)xAaHUHA,
COIIMAJILHBIX HOpMaXxX M MpaBUJIaX MEXKIJIUYHOCTHBIX OTHOIICHUM B MOJUKYJIBTYPHOM U
MHOTOKOH(ECCHOHAILHOM 00111eCcTBE, (PopMUpPYyEeMoe B TOM YUCIIE HA OCHOBE MPUMEPOB
U3 JINTEPATYPHBIX MPOU3BEACHUN, HAMHMCAHHBIX HAa PYCCKOM S3bIKE, TOTOBHOCTH K
pa3HOOOpa3HOM COBMECTHOM JESTENIbHOCTH, CTPEMJIEHHE K B3aUMOIOHUMAaHHUIO |
B3aMMOIIOMOIIY, AKTUBHOE YYacTHUE B CaMOYIPABJICHUHU; TOTOBHOCTh K YYaCTHIO B
T'YMaHUTAPHOU AESITeIbHOCTHU (MOMOIIb JIIOASM, HYKIAIOIUMCS B HE; BOJIOHTEPCTBO);
2) nampuomuueckozo 60cnumanua:

- OCO3HAaHHME POCCUUCKOM TIPAKJAHCKOW HWJIEHTUYHOCTH B TOJHUKYJIBTYPHOM U
MHOTOKOH(ECCHOHAIBHOM OOIECTBE, IOHMMAHHE POJM PYCCKOrO s3blKa Kak
rocyaapcTBeHHOro s3bika Poccuiickoii denepauun HU A3bIKa MEKHALIUOHAIBHOTO
oOuieHust HapoAoB Poccuu, mposiBieHHEe HWHTEpeca K MO3HAHHMIO PYCCKOTO SI3bIKA, K
ucropun U Kyaprype Poccuiickon ®enepaunuu, KynbType CBOETO Kpas, HapOJOB
Poccun, IeHHOCTHOE OTHOLLIEHUE K PYCCKOMY SI3BIKY, K JOCTUXKEHUSIM cBOell PoauHbI -
Poccuu, k Hayke, UCKYCCTBY, OOEBBIM MOABUTaM U TPYIAOBBIM JOCTHKEHUSM HApoJia, B
TOM YHUCJE OTPAXXEHHBIM B XYIO0>KECTBEHHBIX MPOU3BEICHUSAX, YBAKEHUE K CHMBOJIAM
Poccun, rocynapcTBeHHBIM Mpa3IHUKAM, UCTOPUYECKOMY M IPUPOAHOMY HACIEAMIO U
MaMATHHKAM, TPAJIULUAM Pa3HbIX HAPOAOB, IPOKUBAIOIIUX B POJHOU CTpaHE;

3) 0yX068HO-HPABCMBEHHO20 80CNUMAHUA:


http://ivo.garant.ru/document/redirect/401433920/1000

- OpUEHTAIUSI Ha MOPAJIbHBIC IIECHHOCTH W HOPMBI B CUTYaIlMsIX HDAaBCTBEHHOTO BHIOODA,
TOTOBHOCTh OLIEHUBATh CBOE MOBEJICHNE, B TOM YUCJIE€ KOMMYHUKATUBHOE, U MOCTYIIKH,
a TaKk)Ke TIOBEJICHUE U MOCTYIKHU JIPYTUX JIOJCH ¢ TO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHUS TMOCIEACTBUN TIOCTYIKOB, AaKTUBHOE HEMPUITHE
aCOLIMAJIbHBIX TOCTYNKOB, CBOOOJA W OTBETCTBEHHOCTh JIMYHOCTH B YCIOBUSX
WHJIUBUAYAJTIBHOTO U OOIIECTBEHHOTO MPOCTPAHCTBRA;

4) acmemuuecko2o 6ocnumanus:

- BOCIIPMMMYHUBOCThH K Pa3HbIM BHJIaM UCKYCCTBA, TPAJUILIUSIM U TBOPUYECTBY CBOETO U
JIPYTUX HApOJIOB, MOHUMAaHUE AMOIMOHAIBLHOTO BO3ACHCTBHS HMCKYCCTBA, OCO3HAHUE
BAXXHOCTH  XYJIOKECTBEHHOM  KYJIbTYypbl KakK CpeACTBa KOMMYHHUKAIUU |
CaMOBBIPAXKEHUS;

5) @u3uueckozo eocnumanusn, Gopmuposanua - Kyiomypwel  300P06baA U
IMOUYUOHAIBHO20 O1A2ONONYHUA:

- OCO3HAHME LEHHOCTH KU3HU C OMOPO HAa COOCTBEHHBIN )KM3HEHHBIN U YNTATEIbCKUN
OTBIT, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3/IOPOBBIO M YCTAHOBKA Ha 3J0POBBIN
oOpa3 KM3HM (34OpOBOE TMHUTAHUE, COOJIOJICHUE TUTMEHUYECKUX  IPaBHII,
palMOHAIBHBIN PEXKUM 3aHSATUN U OTJIBIXA, PETYJISIpHAS PU3NUYECKasi aKTUBHOCTD);

- OCO3HaHME TMOCJIE/ICTBUM U HETIPUSATHE BPEIHBIX MPUBBIUEK (YIOTpeOIeHNE aJIKOTOJIA,
HApKOTHKOB, KypeHHE) M WHBIX (QopM Bpema ajsi (PU3MUYECKOrO0 M TCUXUYECKOTO
310pOBbsi, COOJIIOJIEHNE MpaBHJl O€30MAaCHOCTH, B TOM YHCIE HABBIKM 0O€30MacHOTO
MoBeJICHUs B ceTu VIHTEpHET B MpoIlecce MIKOJIBLHOTO S3bIKOBOI0 00pa30BaHUs;

- CIIOCOOHOCTh aJalTUPOBAThCA K CTPECCOBBIM CHUTYallUsIM M MEHSIOIIUMCS
COIMATIbHBIM, UH(OPMAIIMOHHBIM U MPUPOIHBIM YCIOBUSM, B TOM YHCJIE€ OCMBICIISS
COOCTBEHHBIN OTBIT U BHICTPAWBAas JaIbHEHUIIINE 1IETTH;

- YMEHUE IPUHUMATh Ce0s U IPYTUX, HE OCYXK/as;

- YMEHHE OCO3HaBaTh CBOE€ SMOLMOHAIBHOE COCTOSIHUE U AMOIMOHAIBHOE COCTOSIHUE
IPYTUX, WCIOJb30BaTh AaJCKBATHBIE S3BIKOBBIE CPEACTBA [JISl BBIPAXKEHUS CBOETO
COCTOSIHUSI, B TOM YHCJIE OMUPAsCh HA MPUMEPHI U3 JIMTEPATYPHBIX MPOU3BEICHUM,
HaMKMCaHHBIX HA PYCCKOM sI3bIKE, C(POPMUPOBAHHOCTH HABBIKOB pedIeKCUH, MPU3HAHNE
CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APYroro 4eIiOBeKa;

6) mpy0ooeo2o eocnumanus:

- YCTaHOBKA Ha aKTHMBHOE YYacCTHE B PEIICHUU MPAKTUYECKHUX 3a/1ad (B paMKax CEMbH,
IIKOJIbI, TOpoAa, Kpas) TEXHOJOTMYECKOW U  COLMAIbHOM  HAINpPaBICHHOCTH,
CIIOCOOHOCTH UHUITUUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHLHO BBIMOJIHATH TAKOTO poja
NeSATEIIbHOCTD;

- UHTEpEeC K MPaKTUYECKOMY U3Y4YEHHUIO Mpodeccuid U Tpyaa pa3iuyHOTO Pojia, B TOM
YlCJie Ha OCHOBE MPUMEHEHMS] M3y4aeMOro MPEAMETHOTO 3HAHUS W O3HAKOMIICHUS C
JESTETHbHOCThIO  (DIIIOJIOTOB, JKYpPHAJIMCTOB, TMHCATENEeH, YBaXEHUE K TPYAy U
pe3ynbpTaTaM  TPYIOBOW  NIEATEIBHOCTH, OCO3HAHHBIM BBIOOP ©  TMOCTPOEHUE



WHIUBUTyIbHOW TPAEKTOPUH 00pa30BaHMS U KU3HEHHBIX TUIAHOB C yUYE€TOM JIUYHBIX U
OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN;

- YMEHHUE paccKas3aTh O CBOMX IUIaHAX Ha Oyayliee;

7) 3K0J102U4eCK020 60CRUMAHUA:

- OpPHUEHTAIMs Ha MPUMEHEHUE 3HAHUI U3 00JaCTH COLMAIBHBIX U €CTECTBEHHBIX HAYK
IUIA pelleHusl 3a1ad B O0JIaCTH OKpPYXKAloIIe cpenbl, IIIaHUPOBAHUS TMOCTYIKOB H
OLCHKM KX BO3MOXHBIX ITOCIEICTBUUA [JII OKPYXKAIOIIECH Cpeabl, YMEHUE TOYHO,
JIOTUYHO BBIPAXKaTh CBOIO TOUKY 3PEHUS HA SKOJOTHIECKUE TTPOOIIEMBI,

- MOBBIIICHHE YPOBHS 3KOJOTMYECKON KYJIBTYPbl, OCOZHAHHME IIO0ATBHOTO XapakTepa
AKOJOTUYECKUX MpOoOJeM U MyTed MX pelieHUs, aKTUBHOE HENpUsITHE ICHCTBUMH,
MPUHOCSIIUX Bpel OKpYXarolled cpene, B TOM uucie CPOPMUPOBAHHOE IPHU
3HAKOMCTBE C JINTEPATYPHBIMU MPOU3BEACHUSMH, MOJIHUMAIOIINMU SKOJOTHYECKUE
MpoOJIEMBbI, OCO3HAHUE CBOEH pONM Kak TIpaKJaHWHA W TOTPEOUTENs B YCIOBUAX
B3aMMOCBSI3U TNPUPOJHOM, TEXHOJOTMYECKOM M COLHMAIBHOM Cpel, TOTOBHOCTh K
YYaCTHIO B IPAKTHYECKOMN AEATEIBHOCTH IKOJIOTUUYECKON HAIIPABICHHOCTH;

8) uennocmu nayunozo nosnanusa:

- OpUEHTAIIUS B JCSATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HayUYHBIX MPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIbI U 00IIECTBA, B3AUMOCBS3IX
YEeJI0OBEKa C MPUPOJHOW M COLMAJIBbHOW CpPENOW, 3aKOHOMEPHOCTSX PAa3BUTHUA SI3bIKA,
OBJIQJICHUE SI3BIKOBOW W YUTATEJIILCKOW KYyJIbTYpOU, HABBIKAMH UYTECHHUSI KaK CpEJCTBa
MO3HAHMSI MUPA, OBJIAJICHUE OCHOBHBIMHU HABBIKAMU HCCJIEIOBATEIBCKON JEITEILHOCTH,
YCTAaHOBKA Ha OCMBICIICHHE OIbITa, HAOIIOJEHUN, TOCTYNKOB M CTPEMJICHUE
COBEpIIICHCTBOBAaTh MYyTH JOCTWIKEHUS HWHIWBUAYAIBHOTO UM  KOJUIEKTUBHOI'O
0J1aromnoayyus;

9) aoanmayuu 00yuawWe20ca K UBMEHAIOWUMCA YCA0BUAM COUUAIbHOU U
npupooHoil cpeowvl:

- OCBOCHHE O0YUYaIOIIMMHUCS COIMATBHOTO OIBITA, OCHOBHBIX COITUATBHBIX POJICH, HOPM
W MpaBwil OOIIECTBEHHOTO IMOBEACHUS, (OPM COIUAIBHOW >KU3HM B TpyIIax U
coo0miecTBax, BKJIOYas CEMbIO, IPYIIbI, CHOPMHPOBAHHBIE MO MPO(PECCHOHATBHOM
NEATEIBHOCTH, a4 TAK)KE B PAMKax COLMAIBHOTO B3aUMOJECUCTBHUS C JIOJBMH U3 APYIrou
KYJIBTYPHOU CPENbL;

- TOTpeOHOCTh BO B3aWMOJICHCTBUU B YCIOBHUSIX HEOMPEICICHHOCTH, OTKPBITOCThH
OTIBITY W 3HAHUSIM JIPYTUX, TOTPEOHOCTH B JICWCTBUH B YCJIOBHUSIX HEOMPEICICHHOCTH, B
MOBBILICHUNA YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTUYECKYIO NESTEIbHOCTh, B
TOM YMCJIE YMEHUE YUUTHCA Y APYTUX JIIOJACH, MOJy4aTh B COBMECTHOM JEATEIBLHOCTH
HOBBbIE 3HAHMS, HABbIKK M KOMIIETEHUMHU W3 OIbITa APYrHuX, HEOOXOJUMOCTh B
(OpMHUPOBAaHUM HOBBIX 3HAHWM, YMEHUN CBSA3bIBaTh 00pasbl, (POpMYyIHUpPOBATH HUIACH,
MOHSITUS, TUIIOTE3bI 00 OOBEKTaX W SIBICHUSX, B TOM YHCIIE PaHEE HEU3BECTHBIX,
oco3HaHue neduiuTa COOCTBEHHBIX 3HAHWN W KOMIETEHIIWH, MJIAHUPOBAHHE CBOETO
pa3BUTHUS, yMEHUE ONEPUPOBATH OCHOBHBIMU  TMOHSTHUAMH, TEPMUHAMU U



MpE/ICTaBICHUSIMA B OOJIACTH KOHILICTIIMU YCTOWYMBOTO Pa3BUTHS, aHAIW3UPOBATh U
BBISIBJISITh B3aUMOCBSI3b MPUPO/IbI, OOIIECTBA U IKOHOMHKH, OLICHUBATh CBOU JICUCTBUS C
Y4ETOM BIIASIHUS HAa OKPYXKAIOLIYIO Cpeny, AOCTMIKEHUS LeJIed U IPEeoJOJICHUs
BBI30BOB, BOBMOXHBIX TJI0OQJIBHBIX MTOCIIEACTBUM;

- CIMOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYallUIO, OLIEHUBATh MPOUCXOJISALINE
M3MEHEHHS U MX TOCJIEICTBHUSA, ONMPAsACh HA JKU3HCHHBIM, PEUYEBOW M UYUTATEIIbCKUU
ONbIT, BOCIHPUHUMATh CTPECCOBYIO CHUTYAIMI0 KakK BbI30B, TPEOYIOUIMI KOHTPMED;
OLICHUBATh CUTYALHIO CTPECCa, KOPPEKTUPOBATh NMPUHUMAEMBIE PELICHUS U JACHCTBUS;
dbopMynMpoBaTh W OILICHWBATh PHUCKU M TOCIEACTBUS, (POPMHUPOBATH OIBIT, yMETb
HaXOJUTh TO3UTUBHOE B CIIOXKHUBILIEHCS CUTyallMd, ObITh TOTOBBIM JIEHCTBOBATH B
OTCYTCTBUE FapaHTUH yclexa.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrate M3ydyeHHs] XMMUHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUA y
oOyuatomerocs OyAayT copMHUpOBaHbI MO3HABATEIbHBIE YHHUBEpCAJIbHbIE Y4eOHBIC
JICUCTBYS, KOMMYHHKATHBHBIC YHHUBEpCAJbHBIC YYeOHBIC JCHCTBHS, pPETYISTHBHBIC
YHHUBEpCaJIbHbIC YICOHbIE IEHCTBHUS, COBMECTHAS JCSITEILHOCTb.

VY oOyuaromerocs OyayT chopMHpOBaHBI CIEAYIOIIHME O0a30BBbIC JIOTHUYCCKHE
JCHCTBYS KaK 9acTh MMO3HABATEIbHBIX YHUBEPCATbHBIX YICOHBIX JCHCTBHIA:

- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B pacCMaTpUBAaeMbIX (haKTax, JaHHBIX U
HAOMIOACHUAX, TMpeiaraTb KPUTEPUU JUIS  BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

- BBISIBJISITH JACPUIAT HHPOPMAITUH TEKCTa, HEOOXOIUMOW JJIsT pEIICHHSI TTOCTaBIICHHON
y4eOHOM 3a/1auu;

- BBISBJISATH NMPUYUHHO-CIICACTBCHHBIC CBS3U IMPU HM3YYCHUH SI3BIKOBBIX IPOIECCOB,
JIeJIaTh BBIBOJIBI C HCITOJIb30BAHHEM JEAYKTUBHBIX W WHIYKTHBHBIX YMO3aKIIIOUCHUH,
YMO3aKIJIFOUCHHH 110 aHAJIOTHH, (JOPMYIIHPOBATH TUIIOTE3bI O B3aUMOCBS3SIX;

- CaMOCTOSTEIILHO BBIOMPATH CIIOCO0 pelieHusT yaeOHOH 3a/1auu Mpu paboTe ¢ pa3HBIMU
TUIIAMU TEKCTOB, Pa3HBIMH CIAWMHHMIIAMH SI3bIKa, CPAaBHHBAs BapHWAHTHI PCEIICHHS |
BBIOMpasi ONITUMAJIBHBIN BAPHAHT C YICTOM CAMOCTOSITEIILHO BBIJCIICHHBIX KPUTCPHUCB.

Y oOyuaromierocs OoyayT chopMHUPOBAHbI CJIeIYIONITHE 0a30BbIC
WCCIICIOBATEIILCKUE JICHCTBUS KaK YacTh TO3HABATEIBHBIX YHHUBEPCATBHBIX yUCOHBIX
JNEUCTBUM:

- WCIIOJIh30BaTh BOIPOCH KaK MCCIIEIOBATEILCKUA HHCTPYMEHT TO3HAHUS B S3BIKOBOM
00pa3oBaHuU;

- (opmynupoBaTh BONPOCH], (DUKCHPYIOIIHNE HECOOTBETCTBHE MEXAYy pPEaTbHBIM H
KEJIATeIbHBIM COCTOSIHHEM CHUTYallud, U CaMOCTOSITEIIbHO yCTaHaBIMBATh MCKOMOE U
JaHHOE;



- (dopmupoBaTh THUNOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYXXICHUH W CYXICHHU
IPYTUX, apTYMEHTUPOBATh CBOIO MO3UIMIO0, MHEHUE;
- COCTaBJIATh JITOPUTM JIEUCTBUM M UCIOJI30BATh €ro JJis pelieHusl y4eOHbIX 3ajady;
IPOBOJUTH MO COCTABJICHHOMY IUIaHy HEOOJBIIOE HCCIENOBAHUE 10 YCTAHOBIICHHUIO
O0COOEHHOCTEH S3BIKOBBIX €IMHMI], MPOIECCOB, MPUYMHHO-CIEICTBEHHBIX CBSI3€H U
3aBUCUMOCTEHN 0OBEKTOB MEXIY COOOM;
- OLIEHUBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIINIO, MOITYYCHHYIO B XOJI€
JMHTBUCTUYECKOTO UCCIIEA0BaHNUs (IKCIIEPUMEHTA);
- popMynupoBaTh 000OIICHNS U BBIBOJBI 110 pe3yJbTaTaM MPOBEICHHOTO HAOIIOACHHUS,
UCCJICIOBAHUSI, BIAJ€Th WHCTPYMEHTAMHU OLIEHKH JOCTOBEPHOCTH IMOJIYYCHHBIX
BBIBOJOB U 0000IICHUI;
- TPOTHO3MPOBATH BO3MOXKHOE JajbHEHIEe pa3BUTHE MPOIECCOB, COOBITHM M UX
MOCJIC/ICTBASI B AHAJOTMYHBIX WM CXOJHBIX CHTYallUsX, a TakKe BBIIBUTATh
MIPEAMOIOKEHUS 00 X PAa3BUTHH B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

VY oOyuatomerocs OynyT chOpMUPOBAHBI CIEIYIONIUE YMEHUS pabdoTaTh C
nH(popMaIe KaKk 9acTh MMO3HABATEIbHBIX YHUBEPCATBHBIX YICOHBIX IEHCTBHIA:
- TIPUMEHSTh PA3JIMYHBIE METOJbl, HHCTPYMEHTHI M 3alpoChl MPHU IMOUCKE U OTOOpE
uH(}OpMAIUU C YYETOM MPEII0KEHHON YIeOHOU 3a/1aud U 3aJIaHHBIX KPUTEPHUEB;
BBHIOMpATh, aHAIM3UPOBATH, WHTEPIPETHPOBATH, 0000IIATH M CHUCTEMATHU3UPOBATH
MH(}OpMaIKIO, PEACTABICHHYIO B TEKCTaX, Ta0IMUIaX, CXeMaXx;
- WCTIOBH30BaTh Pa3IMYHBIC BUJIbI aAYJUPOBAHMS M YTECHUS ISl OIICGHKH TEKCTa C TOYKU
3peHUsT JOCTOBEPHOCTH W TMPHUMEHHMOCTH COJEpKallecss B HeM HHQPOPMAIMH U
YCBOGHHMS HEOOXOAUMOM MH(OPMAIIMH C 1ENIBI0 PeleHrs YYEeOHBIX 3a/1ay;
- WCIIOJIH30BaTh CMBICIIOBOE UTEHHUE /I U3BJICUEHHUS, O0OOIIECHUS] U CUCTEMATU3AINH
uH(}OpMAIUU U3 OJHOTO UITM HECKOIBKUX UCTOYHUKOB C YYETOM MOCTABJICHHBIX IICJICH;
- HAXOAUTh CXOJHBIC apTyMEHTHI (MTOATBEPKIAIONINE UM OTPOBEPrarolIiue OJHY U Ty
KE UJICI0, BEPCHIO) B PA3TMYHBIX HHPOPMAIIMOHHBIX UCTOUYHUKAX;
- BBIOMpaTh ONTUMAaNIbHYI0 (OpMY MpeacTaBlieHUs UHPOpMaluu (TEKCT, MPE3eHTALHS,
Tabnuia, cxeMa) M WUIIOCTPUPOBATh peIIaeMble 3aJayd HECJIOXHBIMH CXEMaMH,
auarpaMMaM#, WHOW Tpadukod ©W WX KOMOMHAaIMSIMH B 3aBUCHMOCTH  OT
KOMMYHUKATHBHOW YCTaHOBKH;
- OIICHUBAThH HAJIS)KHOCTh MH(POPMAIIUU TI0O KPUTEPHSIM, MPEIIOKEHHBIM YIUTEIIEM HIIN
c(hOpMyYTUPOBAHHBIM CAMOCTOSITEIIBHO;
3¢ (PEKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIUIO.

VY obyuatomerocs OyayT chOpMUPOBAHBI CIEIYIOIIUE yYMEHUsI OOIICHUS Kak
4acTh KOMMYHUKATUBHBIX YHUBEPCAJbHBIX YU€OHBIX JIEHCTBUIA:
- BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKIEHUS, BBIPAXKaTh SMOLUU B COOTBETCTBUH C
YCIIOBHSIMU U TICJISIMH OOIIEHUS;, BBIPAXKaTh ceOsi (CBOIO TOUKY 3PEHHS) B IHAJIOTAX U
JTUCKYCCUSIX, B YCTHON MOHOJIOTUYECKON PEUX 1 B TMCHMEHHBIX TEKCTaX;



- pacmo3HaBaTh HEBEpOAIbHBIE CPEJCTBA OOIIEHUS, IOHUMATh 3HAYEHHE COIMAIbHBIX
3HAKOB;

- 3HaTh W pPAacroO3HaBaTh MPEANOCHUIKM KOH(DIUKTHBIX CHUTyalldid M CMST4YaTh
KOH(JIMKTBHI, BECTH ITEPETOBOPHI;

- IOHUMAaTh HAMEPEHUS IPYTHX, MPOSBIIATH YBAKUTEIBHOE OTHOIICHHE K COOCCETHUKY
U B KOppEKTHOH popme popMyarpoBaTh CBOU BO3PAKEHUS;

B XO7l¢ auajora (IUCKYCCHH) 3a/JaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI U
BBICKAa3bIBAaTh HJICHU, HAICJICHHBICE HAa peNIeHHWE 3aJdaud W MOJACp)KaHue
OJ1arokenaTeaIbHOCTH OOIICHUS,

- COTMOCTAaBJATh CBOM CYXACHHS C CYXJACHHSIMH JPYTHX YYaCTHHKOB JHAJIOTa,
OoOHapyXUBaTh Pa3IMIHE U CXOACTBO MO3UITHIA;

-  TyONMMYHO TIPENCTABISITh Pe3yJdbTaThl TMPOBEACHHOTO  SI3BIKOBOTO  aHAIIN3a,
BBITIOJTHCHHOT'O JIMHTBUCTHYECKOTO IKCIIEPUMEHTA, HCCIICIOBAHMS, TTPOCKTA,
CaMOCTOSTEIILHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM IIEIHM TPE3CHTAUA M
0COOEHHOCTEH ayIUTOPHH U B COOTBETCTBHH C HUM COCTaBIIATh YCTHBIC U MIChMEHHBIC
TEKCTBI C UCTIOJIb30BAaHUEM HILTIOCTPATUBHOTO MaTepHaa.

VY oGyuaromierocst OyayT copMUPOBaHBI CICAYIOMINE YMEHHUSI CaMOOPTaHU3aINH
KaK YacTH PeryJISTHBHBIX YHUBEPCAIBHBIX yUeOHBIX ICHCTBUI:

- BBIIBJIATH TIPOOJIEMBI JIJIi PEIICHUS B YYEOHBIX W JKU3HCHHBIX CHTYAIWSIX;
OpPUEHTHPOBATHCSA B PA3IMYHBIX MMOAXOJAX K NMPHUHATHIO PEIICHUN (MHIWBHUIYaTbHOE,
MPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEHICHUS TPYIIIION );

- CAMOCTOSITEIBHO COCTABJISATh AJITOPUTM pELIEHUs 3aauu (WM €ro 4acTbh), BHIOMPATH
croco0® perieHns y4eOHOU 3a7aud ¢ y4eTOM HMMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh MpeJiaracMble BAPHAHTHI PEIICHHIA;

- COCTaBJIATH ITUIAH JICHCTBUH, BHOCHUTH HEOOXOAMMBIE KOPPEKTHUBHI B XOJE €ro
pealn3aIny;

JieNaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

VY oOyuaromierocss 0yayT cGopMHUpOBaHBI CIEAYIOIMIME YMEHHUS CaMOKOHTPOJIS,
OMOITMOHAJIBHOTO HHTE/UICKTAa KaK YacTH PETYJISATHBHBIX YHUBEPCAIBHBIX YUEOHBIX
JICUCTBUU:

- BJQJIETh Pa3HBIMU CIOCOOAMHM CAMOKOHTpOJiE (B TOM YHCJIE pPEYEBOTO),
CaMOMOTHUBAITNH U pedIeKCHH;

- TaBaTh aJICKBAaTHYIO OIICHKY YYeOHOW CUTYyallly U TpejyIaraTh IJIaH €€ N3MCHCHUS,

- IPEIBUICTh TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH IPU PEIICHUN YIeOHOH 3a1aum,
Y aJanTHPOBATh PEIICHUE K MEHSIOIIUMCS OOCTOSITEIIbCTBAM;

- OOBSCHATH TPUYHMHBI JOCTKEHUS (HEAOCTH)KCHHUS) pe3yibTara AesTeIbHOCTH;
MOHUMATh NMPUYMHBI KOMMYHUKATUBHBIX HEyJad U YMETh MPEAyNpekaaTh UX, 1aBaTh
OIICHKY TPHUOOPETEHHOMY PEUYE€BOMY ONBITY U KOPPEKTUPOBATh COOCTBEHHYIO peYb C
Y4E€TOM IIeJIed W YCJIOBHM OOIIEHUS; OIEHWBATh COOTBETCTBHE pe3yjbTaTa IEIU U
YCJIOBHSIM OOIIEHUS;



- pa3BUBATh CIOCOOHOCTH YIPaBIATh COOCTBEHHBIMHU 3MOIUSIMH U SMOIMSIMH JIPYTHX;
- BBIABJIITH M AHAIM3UPOBATh IPUYMHBI 3MOLMM; NOHMMATbh MOTHUBBI U HaMEPEHUS
JAPYTOro 4eJ0BEKa, AHATU3UPYS PEUEBYIO CUTYALIMIO; PETYJINPOBATh CIIOCOO BBIPAXKEHUS
COOCTBEHHBIX 3MOLMIA;
- OCO3HAHHO OTHOCUTBCS K IPYTrOMY YEJIOBEKY U €0 MHEHMIO;
- IPU3HABATh CBOE M YY>KO€ MTPaBO Ha OLIMOKY;
- IPUHUMATh €0 U IPYTUX, HE OCYXK/1as;
- IPOSIBIISATH OTKPBITOCTH;
- 0CO3HABATh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.
VY oOyuaromerocss OyayT CGOpPMHUPOBAHBI CIEAYIOLIME YMEHUS COBMECTHOM
NEeATEIbHOCTH:
- IOHMMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON W MHIMBUIYaJbHOU PabOTHI
IpU pEUIEHUU KOHKPETHOW MpoOjeMbl, 0OOCHOBBIBATH HEOOXOJIMMOCTh MPUMEHEHUS
IpynnoBbIX (hOPM B3aUMOJEHCTBUSA MPU PEIICHUN TOCTaBICHHON 3a/1a4K;
- IPUHUAMATH 11€JIb COBMECTHOM JEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBHS 1O €€
JOCTHKEHHUIO: PACTIPENENSATh POJIH, IOTOBAPUBATHCS, 00CYKIATh MPOIECC U Pe3yabTaT
COBMECTHOM paboThI;
- yMeTh 000011aTh MHEHUSI HECKOJIbKUX JIIOJIEH, MPOSBISATH TOTOBHOCTh PYKOBOAMTb,
BBIIIOJIHATH IIOPYYEHUS, TOTUYUHATHCS,
- IJIAaHUPOBATh OPTaHU3ALMIO COBMECTHON paldOThl, OMPEEATh CBOIO POJb (C YUETOM
MPEANOYTEHU U BO3MOKHOCTEH BCEX YYaCTHUKOB B3aUMOJICUCTBUS), paclpelessiTh
3a/layd MEXIy 4YIeHaMU KOMAaHJIbl, Y4YacCTBOBaTb B TIpyHNHoOBBIX (opmax padoOThI
(oOcyxieHrs, 0OMEH MHEHUSIMU, «MO3TOBOM IITYPM» U JPYTHE);
BBITNIOJHATh CBOIO 4acTh paOOThl, JAOCTUTaTh KayeCTBEHHBIH pe3yjbTaT IO CBOEMY
HaIIPaBJICHUIO W KOOPJIMHHUPOBATh CBOU JEWUCTBHUS C JEWCTBHSMHU JPYIMX UJIECHOB
KOMaH/Ibl;
- OLCHMBaThb KadyeCTBO CBOETO0 BKJaJa B OOLIMI MNPOIYKT 1O KPUTEPUSM,
CaMOCTOSTENbHO C(HOPMYJTUPOBAHHBIM YYaCTHUKAMHM B3aUMOJICHCTBUSI, CpPAaBHUBATh
pe3ynbTaThl ¢ UCXOJHOM 3ajadyeil W BKJIaJ Ka)XJOro 4jieHa KOMaHAbl B JOCTHXKEHUE
pe3yNbTaToOB, pa3lensiTh c@epy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTH K
MIPEACTABICHUIO OTYETA NIEPET TPYIIION.
HPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMETHBIX pe3yNbTaTOB IO OCBOCHHUIO O0053aTEIbHOIO COIEepKaHUs,
YCTaHOBJICHHOTO JIaHHOUW (efepanbHOl paboyelt mpOorpaMMoid, BBIJCISIIOT: OCBOCHHBIC
OoOy4aronIMMUCS HAay4HbIE 3HAHMS, YMEHUS M CIOCOObI ACHCTBUH, crenupuyeckue s
OpeaIMEeTHONH 00JacTH «XUMUSA», BUbI IE€ATEIBHOCTH O MOJIYYEHHUIO HOBOTO 3HaHUS, €ro
UHTEpIIPETALNU, MPEOOPa30BAHUIO M IMPUMEHEHMIO B Pa3JIMYHbIX YUYEOHBIX M HOBBIX
CUTYaLUSX.
K konny oOydenus B 8 Kijacce mpeaMeTHBIE pe3ylbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:



® pACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTUN: aTOM, MOJIEKYJa, XUMUYECKUI
AJIEMEHT, POCTOE BELIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJHOPOAHASI U HEOAHOPOHAS),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAas M MOJIEKYJISIpHAash Macca, KOJIMYECTBO BEIECTBA,
MOJIb, MOJISIPHAsI Macca, MacCoBasl JOJISI XUMHUUYECKOTO 3JIEMEHTA B COEAUHEHHUH, MOJISIPHBIM
00BEM, OKCHUJ, KHCIIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKHCIICHNUS,
XUMHUYECKas peakuus, KIaCCU(PHUKAIUS pPEaKIUil: peakiud COCAUHEHUs, pPEaKINH
pa3IoXKEHUS, pEaKlMU 3aMEIICHHsI, PEaKIi 0OMeHa, SK30- U DHIOTEPMUUYECKUE PEaKIInH,
TerIoBo 3((PeKT peakiuu, sApo aroma, SICKTPOHHBIA CIOW aToMa, aTOMHasi OpOUTAlIb,
paguyc aToma, XUMHUYECKasl CBS3b, MOJSIPHAs U HEMOJSIPHAs KOBAJEHTHAas CBS3b, HOHHAS
CBA3b, WOH, KaTHOH, AaHWOH, pACTBOpP, MaccoBas JOJidi BellecTBa (MpOIECHTHAs
KOHIICHTpAIusi) B pacTBOPE;

® JUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSITHUH M TPUMEHSTH 3TH
MOHATHSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPaIICHUN;

® UCIIOJIb30BaTh XHWMHUYECKYIO CHMBOJHUKY [l cOcTaBiieHHus ¢GOpMysil BEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

® ONpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OHMHAPHBIX COEIUHEHUSX, CTENEHb
OKHCJICHHUSI DJIEMEHTOB B OWHApHBIX COCAWMHEHUSIX, NPUHAMNJICKHOCTh BEHIECTB K
ONpeeIEHHOMY KJIacCy CO€IMHEHUH 1o (opmyJiaM, BUJI XUMUYECKON CBSA3U (KOBaJCHTHAsI
Y MOHHAs) B HEOPTAaHUYECKUX COCAMHEHUSX;

e packpeiBaTh cMbIch llepuonnueckoro 3akona /. M. MenaeneeBa: QJEMOHCTPUPOBATH
MMOHMMAHUE TEePUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX JJIEMEHTOB OT HX
nmonoxkeHuss B llepmoamdeckord cuCTEME, 3aKOHOB COXPAHEHUS MAacChl BEILECTB,
ITIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHMs, 3aKOHAa ABOTraapo;

® ONHUCHIBATH M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuogndeckoit cucTeMbl
XUMUYECKUX DJJIEMEHTOB: pa3inyaTh TMOHATUS «TJaBHas mnoarpynmna (A-rpynma)» u
«mmobounas moarpymnmna (b-rpynma)», wanbie u OOJbIIME TEPHOJBI, COOTHOCHUTH
o003HaueHus, KoTopble uMeroTcss B Tabnuue «llepmommnueckas cucreMa XUMHUYECKUX
anemenToB JI. M. MenzaeneeBay € 4YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 001ee YUCIIO ANEKTPOHOB U pacipeiesieHue
UX TI0 3JIEKTPOHHBIM CIIOSIM);

e KiIaccU(PUIIMPOBATh XUMUYECKUE AIEMEHTHI, HEOPTAaHUYECKHE BEIECTBA, XUMHUYECCKUE
peakuuu (IO YUCIY M COCTAaBy YYAacTBYIOIIMX B PEAKIMHU BEIIECTB, IO TETUIOBOMY
shdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB,  MOATBEpXkJasi  ONKHCaHUE  MPUMEPAMU  MOJIEKYJSPHBIX  YpPaBHEHHI
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUIA;

® IIPOrHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX KadyE€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX NIPEBPALICHUN B PA3JIMUYHBIX YCIOBUSX;



® BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAcChl BEIIECTB, MAaCCOBYIO
JOJII0 XMMUYECKOr0 3JEMEHTa NO (OpMyJie COEIUHEHHS, MAaCCOBYIO JOJII0 BELIECTBA B
pacTBOpe, MPOBOJUTH PacU€Thl 10 YpaBHEHUIO XUMHUUYECKOMN peakluy;

® IPUMEHATH OCHOBHBIE OIEPAIMM MBICIUTEIBHON JEATENBHOCTH — AHAJIU3 M CUHTES,
CpaBHEHHE, OOOOIIEHHE, CHUCTEMATH3aIUI0, KIAaCCHU(PHUKAIMIO, BBISIBICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBS3€Ml — JUIsl M3yYEHHsS CBOWCTB BEIIECTB M XWMHUYECKHX pPEaKLHUM,
€CTECTBEHHO-HAYYHbIE METOJIbl MO3HAHUSA — HAOJIIOJIEHUE, U3MEPEHHE, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peajbHbIN U MBICIICHHBIN);

e CleI0BaThb MpaBUJaM TIOJb30BAaHUS XMMHUYECKOH TOCyAOM U  1a00paTOpHBIM
0o00OpyJOBaHMEM, a TaKXe NpaBuwiaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMHU MO BBINOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB MO MOJYYECHHIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (BOJAOPOA U KUCIOPO/a), IPUTOTOBIEHUIO PACTBOPOB
C OIpEACIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH U IPOBOJUTH
XUMHUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUYEH U KUCIIOT C IOMOLIBIO
MHAMKATOPOB (1akMyc, (eHoTaaert, METHIOPAHK U IPYTHE).

K koHiy oOydenust B 9 kJjacce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM YpPOBHE JOJKHBI

oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

®  pacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHUX TOHATUNA: XUMHUYECKUN DIIEMEHT,
aToOM, MOJIEKYJa, HOH, KAaTHOH, AHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHUCIICHMS, XMMHYECKas peaKuus,
XUMUYECKasi CBs3b, TEIUIOBOW 3((EKT peakiu, MoJib, MOJSIpHBIH O0BEM, PacTBOP,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, DJIEKTPOIUTHYECKAs JUCCOLMALIMS, PEAKIUU HOHHOTO
oOMeHa, KaTajanu3aTrop, XUMHUYECKOe paBHOBECHE, OOpaTUMBbIE U HEOOPATUMBIE PEAKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEaKUUHU,  OKUCIUTENb,  BOCCTAHOBUTEINb,
OKHCJIEHME W BOCCTAHOBJIEHUE, aJUIOTPONMs, aM(OTEPHOCTb, XUMHUYECKAsl CBA3b
(xoBaJIeHTHAsi, HWOHHAs, METAJUIMYECKas), KpUCTAIIIMYECKas pemeéTka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XWMHYECKOW pEaKUHMH, MPEAEIbHO JIOIMyCTHMas
koHueHTpanus [1/IK BemecTsa;

®  WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHUNA U MPUMEHSTh
OTH TOHSTHS TPU ONMMCAHUH BEIIECTB U UX MPEBPAICHU;

®  CNOJb30BATh XMMHUYECKYI0 CHMBOJIMKY JIJIsi COCTaBlieHUs (OpMyJ BELIECTB U
YPAaBHEHHUN XUMUYECKUX PEAKLINM;

®  OIpEeAesATh BAJEHTHOCTb W CTENEHb OKHCIECHHS XUMHUYECKHUX 3JEMEHTOB B
COCIMHEHUSIX PAa3IM4YHOrO0 COCTaBa, MPHUHAMJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJacCy COEAMHEHMH Mo (opMmyiaMm, BUJ XUMHUYECKOW CBSI3U (KOBAJICHTHAasl, MOHHAs,
METaJUIMYecKasi) B HEOPraHWYECKHX COEIMHEHMSX, 3apsA] HOHAa IO XUMHUYECKOH
dbopMmyIe, xapakTep Cpelpl B BOJIHBIX pPacTBOpax HEOPTraHMYECKHX COCIWHEHUH, THUM
KPUCTaJUIMYECKON PEIIETKY KOHKPETHOT'O BEIIECTBA;

e packpeiBath cMmbica llepuogmueckoro 3akona JI. W. MeHneneeBa wu
JE€MOHCTPUPOBATh €r0 IOHUMAaHUE: ONUCHIBATh U XapaKTEPU30BaTh TAOIMUHYIO Gopmy



[lepuonnueckold CUCTEMBI XMMHYECKHX OJJICMEHTOB: pa3iu4aTh MOHSTHUS «TJIaBHAs
noarpynna (A-rpynma)» u «mnobounas noarpynna (b-rpymnma)», Manbie U OoJblNe
NEPHUOJIbI, COOTHOCUTh 0003HAUYEHMS, KOTOPhIE UMEIOTCS B MEPUOJAMYECKON TalIuIle, ¢
YHUCJIOBBIMU XapPAaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsan sapa, o01Iee YUCIIO AJIEKTPOHOB U PACHPEETICHUE UX TI0 3JIEKTPOHHBIM CJIOSM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB DJJEMEHTOB W UX
COCIMHECHUI B TIpeJIeaX MaJIbIX MEPHUOI0B U TIIAaBHBIX MOATPYII C YIETOM CTPOCHUS UX
aTOMOB;

e  KIacCUPUIIMPOBATh XHUMHYECKHE JJIEMEHTBHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMHM BEUIECTB, IO
TeroBoMy G (PEeKTy, Mo UBMEHEHHUIO CTENIEHEH OKUCICHUS XUMUYECKUX JIEMEHTOB);

®  XapakTepu3oBaTh (OMHUCHIBATH) OOIIUE U CreU(UUECKUEe XUMUUECKHUE CBOMCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi OMMMCAHKUE MMPUMEPaAMU MOJICKYJISIPHBIX U
MOHHBIX YPABHEHHM COOTBETCTBYIONIUX XUMUYECKHUX PEAKIIUM;

®  COCTaBIISITb YpPaBHEHHUS DJIEKTPOJUTUYECKOW TUCCOIMAIIMU KHCIIOT, IIEeIoYeH u
COJICH, TIOJHBIE W COKpAIIEHHBIC YpaBHEHHUS PEaKIUid WOHHOTO OOMEHa, YpaBHCHHS
peaKInii, TTOATBEPKIAOIINX CYIECTBOBAHNE TCHETHUCCKOU CBS3M MEXIY BEIICCTBAMU
Pa3TUYHBIX KJIACCOB,;

®  pacKphIBaTh CYIITHOCTh OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX peaKImii
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIINiA;

® [POTHO3MPOBATH CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKHUX TTPEBPAIICHUA B PA3IMYHBIX YCIOBHSIX;

®  BBIYUCJIATH OTHOCHUTCIBHYIO MOJICKYJIIPHYIO W MOJSPHYIO MAacChl BEIICCTB,
MacCCOBYIO JIOJIO XUMHYECKOTO 3JIeMEHTa Mo (opmyJie COCTUHEHHUS, MACCOBYIO JIOJTIO
BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINH;

e coOmoAaTh TpaBWIA TIOJH30BAHUS XUMHUUYECKOW TMOCYIOW W JabopaTOpHBIM
o0opyIoBaHUEM, a TaKXKE TpaBHWJIa OOpaICHUS C BEIICCTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMH T10 BBITIOJTHCHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB TI0 MOJTYyYEHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (aAMMHUAKa U YTIIEKHUCIIOTO Ta3a);

®  MPOBOAWTH PEAKIMH, TOJATBEPKIAIONINE KAYECTBEHHBIM COCTAaB Pa3IUIHBIX
BCIIIECTB: PACIO3HABaTh OMBITHBIM MYTEM XJIOpUI-, OpPOMHI-, WOAWJI-, KapOOHAT-,
docdar-, cuamkar-, cyiabdar-, THIPOKCHUA-HOHBI, KAaTHOHBI aMMOHHS W HOHBI
M3YYCHHBIX METAJVIOB, MPHCYTCTBYIONIME B BOAHBIX pPacTBOpaX HEOPTraHWYSCKUX
BCIIECTB;

® PUMEHATh OCHOBHBIE ONEPAIMH MBICIUTEILHON ACITEIBPHOCTH — aHAIW3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEHUEe, CHUCTEeMATH3aIlMi0, BBISIBICHUEC NPUYUHHO-
CJIEICTBEHHBIX CBSA3€H — JIJI1 M3Y4YEHHUS! CBOMCTB BEILIECTB U XUMHUYECKUX PEAKLIUM,
€CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOJIIOICHHE, U3MEPEHUE, MOCIIUPOBAHUE,
HKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIH ).



OuneHka mnpeaMETHBIX PE3yJNbTAaTOB MPEACTABIsICT COOOM OLEHKY JOCTUKEHUS
00y4aroIIMMUCS TJIAHUPYEMBIX PE3YJIBTATOB MO0 y4€OHBIM MPEIMETaM.

OneHka NpeIMETHBIX PE3YyJbTaTOB OCYLIECTBISIETCS B XOJI€ MPOLENYpP TEKYLIETO,
TEMAaTUYECKOT0, IIPOMEKYTOUHOTO U UTOTOBOT'O KOHTPOJIS.

Ornrcanue OleHKHU NPEIMETHBIX PE3YJIbTATOB BKIIFOYACT:
CITUCOK MTOTOBBIX ITUIAHUPYEMBIX PE3YJIbTATOB C YKa3aHUEM JTAroB X (HOPMUPOBAHUS
U CHocoOOB OIEHKH (HampuMmep, TeKymlas (TemMaTudeckas), yCTHO (IUChbMEHHO),
MIPaKTUKA);
TpeOOBaHUSI K BBICTABICHHIO OTMETOK 3a MPOMEXYTOYHYIO aTTecTauuio (mpu
HEOOXOIUMOCTH - C YYETOM CTENEeHH 3HAaYUMOCTH OTMETOK 3a OTACJIbHbIE OIEHOYHBIE
MpOLIETYPHI).

CraproBasi AMarHOCTUKA MPOBOJUTCA C LEJNbIO OLEHKH TOTOBHOCTH K U3YyYECHUIO
OT/ICJIbHBIX MPEeaMETOB. Pe3ynbTaThl CTapTOBON JUATHOCTUKU SIBJISIFOTCS OCHOBAaHHEM
JUISl KOPPEKTUPOBKHU YUEOHBIX MPOrpaMM U MHJUBUAYAIU3AlMA YI4€OHOTO IIpoliecca.

Tekymias oleHKa MPEACTABISIET COOOM MpPOUEAYpPY OLUEHKH HHAWBHUAYaJIbHOTO
npoaBuxkeHus ooydaromerocs ¢ 311P B ocBoeHnu nporpaMmMbl yueOHOTO MpEIMETA.

Texymass oneHka MoxeT ObITh (QopMmupymoome (moaaepkXuBaromend U
HaIpaBJsiomed ycuivs o0O0ydYarolerocsi, BKJIIOYAIONIEH €ro B CaMOCTOSATEIbHYIO
OIICHOYHYIO JI€SITEIIbHOCTh), WU JUArHOCTUYECKOW, CIIOCOOCTBYIOIICH BBISBICHHUIO
00y4YaroImMMCs CYIIECTBYIOIIUX MPOOJIEM B 00YUECHUH.

B Tekyieil olieHKEe HCHONB3YIOTCS pas3iuuHbie (OPMBI U METOJABI MPOBEPKHU
(ycTHBIE W TNHCbMEHHBIE OIPOCHI, MPAaKTUYECKHE padOThl, TBOPYECKUE pPaOOTHI,
WHJIUBUAYAJIbHBIE W TPYIIOBbIE (POPMBI, CaMO- U B3aUMOOIIEHKA, PEQPIIEKCUS, JUCTHI
MPOJABUKEHUS U IPYTHE).

Pesynbrarhl TEKylIEW OLEHKH SIBISIIOTCA OCHOBOM IS HWHIAWBUIYaAJIU3ALUH
y4eOHOTO Tpoiiecca.

TemaTudeckas oOIeHKAa TMPEACTABISIET COO0OM MpOIEAypy OIEHKH YPOBHS
JTOCTUKEHUS TEMAaTHYECKUX IJIAHUPYEMBIX PE3yJIbTAaTOB MO0 Y4eOHOMY IIPEAMETY.

BHyTpeHHUIT MOHUTOPUHT NMPEACTABISAET COO0H ClieyONIe NPOUEAYPHI:
CTapTOBAasl IMarHOCTUKA,;

OIIEHKA YPOBHS JIOCTUKEHHUSI IPEIMETHBIX U METAIPEAMETHBIX PE3YyJIbTATOB;
OIICHKA YPOBHA (DYHKITMOHAILHON TPaMOTHOCTH;
OIICHKA YPOBHS aHaJN3a KaueCcTBa YUCOHBIX 3aJjaHIl, MpeJIaraéMbIX 00y4JaromuMcs.

Onenka poctmxeHudt 1o IIporpamme KOppEeKIMOHHOW pPabOTBI  HMEET
nuddepeHIIMPOBaHHBINA XapaKTep.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJinuecTBo yacos DJIeKTpoHHbIe (HH(POBbHIE)
Ne HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI
n/m Bcero Konrpoabnsie IIpakTuueckme  00pazoBaTesibHbIe pecypcehbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMUYECKHE TOHATHUSA
11 Xumust — BakHas 00JIaCTh €CTECTBO3HAHUS U 5 5 bub6nmoreka [IOK
' MPAaKTUYECKOU IESITENBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
12 B 15 1 bub6nmoreka [IOK
' CHICCTBA M XMMUHICCKIC peakiiiu https://m.edsoo.ru/7f41837c
Hroro mo pazmeny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
bubnuoreka [{OK
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 https://m.edsoo.ru/7f41837¢
bubnuoreka [IOK
2.2  Bomopon.lloHsTue o KMCIOTaX M COAX 8 1 https://m.edsoo.ru/7f41837¢
bubmuoreka [IOK
2.3  Bopa. PactBopsl. [ToHsiTHE 00 OCHOBaHUSAX 5 1 1 https://m.eds0.ru/7f41837¢
24 0 . 11 1 1 bubmnoreka IIOK
: CHOBHBIE KJIACCHI HEOPTaHUIESCKUX COCTMHEHUHN https://m.eds0.ru/7fA1837¢
Hroro no pazgeny 30

Pa3nen 3. lepunoanueckuii 3axkon u Ilepuoanyeckas cucrema xumudecknx 3j1emeHToB /[. . Menpaesneena.

CTpOCHI/Ie aTOMOB. XuMH4YecKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€akuumn

[Tepnoanueckuii 3axoH u [lepnoanueckas
3.1 CUCTEMA XMMHUYECKUX ieMeHToB /1. 1.
MengeneeBa. CTpoeHue aTroma

Xumudeckas cBa3b. OKHUCIUTEILHO-
BOCCTAaHOBUTCIIBHBIC PCAKITNN

3.2

Hroro no pasaeny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

7

15
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bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢c

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c

bu6nunorexa LIOK
https://m.edsoo.ru/7f41837¢c
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IHHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Noe KoauyecrBo yacos DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka
n/n Bcero Kourponsubie | IpakTuueckne obOpasoBaTesbHbIE PeCypChbl
padoThI padoThI
1 [Ipenmer xumuu. Poias XuMuM B )KM3HM YesioBeKa. Tena u 1 bubnunoreka LIOK
BEIIECTBA https://m.edsoo.ru/ff0d210c
2 IToHsTHE O METOMAX MO3HAHUS B XUMHUH 1 bubmorexa HOK
A https://m.edsoo.ru/ffod227e
[Ipaktruyeckas padora Ne 1 «[IpaBuia paboTsl B
3 J1a0opaTopuH U IPUEMBI 00pallleHHs ¢ 1a00PaATOPHBIM 1 bubmorexa OK
PATOPHI 1 TP patt patop https://m.eds00.ru/ff0d23dc
000pyIOBaHUEM
bubnunoreka LIOK
4 q . i 1
UCThIC BemecTBa U cMecu. CriocoObl pa3iesieHus cMecei https://m.edsoo.ru/ff0d26ca
5 [IpaxTuueckas padora Ne 2 «Paznenenue cmeceil (Ha 1 Bu6moteka [JOK
[IpUMEpPE OYUCTKHU IIOBAPEHHOW COJIN)» https://m.edsoo.ru/ff0d28c8
bubmuoreka [IOK
A 1
6 TOMBL M MOTICICYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUYECKUX 1 bubnnorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 H 1 bubnuoreka [{OK
POCTRIC H CITOACHBIC BeTliecTha https://m.edsoo.ru/ff0d2a6c
9 A 1 bubmuoreka [IOK
TOMHOMOJICKYIAPHOE yHEHHE https://m.edsoo.ru/ff0d2d50
10  3AKOH IOCTOSHCTBA COCTaBa BelleCTB. XnuMueckas (popmyia. 1 bubmuoreka [IOK
BaneHTHOCTh aTOMOB XMMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocutenbHas aToMHasi Macca. OTHOCUTEIbHAS but6mmorexa [IOK
11 1
MOJIEKYJIIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 M 1 but6mmoreka [IOK
accoBast JOJIsI XUMHUYECKOTO PJIEMEHTA B COCTMHCHUH https://m.edsoo.ru/f0d350¢
bubmuoreka [{OK
13 KonuuecTBo Bemmectsa. Mois. MonsipHast Macca 1 1

https://m.edsoo.ru/ff0d5230
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but6mmoreka [IOK

14
DU3NYECKUE U XUMUYECKUE SBICHUSA. XUMUYECKask PEaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCcIOBUS MIPOTEKAHUS XUMHUECKUX PEAKIIUN bubmorexa LIOK
P Y P peartt https://m.edso0.ru/ff0d3a16
3aKOH COXpaHEHUS MACChI BEILIECTB. XUMUUECKHE bubnuoreka [JOK
16
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust KojimuecTBa, MacChl BEIIECTBA 10 YPAaBHEHUSIM bubnmnoreka HOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMuueckux peakuuii (CoequHeHus, bubmmoreka [JOK
18
pasNIoKeHUs, 3aMeIeHUsI, 0OOMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yu€HbIH-3HIIMKIONeAUCT. O0001meHne bubnnorexa [JOK
M CUCTeMAaTu3alys 3HaHu! https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel mo Teme «BemiectBa u bubnnoreka [JOK
XUMHUYECKUE PEaAKIIUN https://m.edsoo.ru/ff0d4290
Boznyx — cmecsk ra3zos. CocraB Bo3ayxa. Kucinoponx — bubmmoreka [JOK
21
3JIEMEHT U MPOCTOE BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
99 dusnyueckre 1 XMMUUECKHE CBOMCTBA KUCTIOpoa (peakinu bubnnorexa [JOK
okucneHus, ropenue). [lonstue 06 okcumax https://m.edsoo.ru/ff0d4614
93 CrniocoOsI MosTyueHus: KUCI0po/ia B JIa0opaTOpUH U bubnnorexa [JOK
MIPOMBILIEHHOCTH. [IpuMeHeHne Kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoit 3¢ (peKT XUMUUECKON PEeaKINU, TOHITHE O
24 TEPMOXMUMHUYECKOM YPaBHEHHUHU, FK30- U SHJOTEPMUUYECKHUX bubmorexa LOK
p yp ’ AOTEP https://m.edso00.ru/ff0d4790
peaKuusax
o5 Tomnuso (HedTh, yroiab U MeTaH). 3arpsi3HeHHE BO31yXa, bubmuoreka [IOK
CIOCOOBI €ro NMpeA0TBpaIleHus https://m.edsoo.ru/ff0d4c4a
26 [IpakTuyeckas padora Ne 3 o teme «llonyuenue u bubmuorexa [IOK
coOupaHue KUCIOPO/Ia, U3YICHHE €TO CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
97 Bonopox — anemeHT u npocroe BeuectBo. Haxoxaenue B bubnuotexa [JOK
pupoje https://m.edso0.ru/ff0d4ddo
08 dusnyeckre 1 XUMUIECKHE CBOMCTBA BOIOPO/IA. bu6nunorexa LIOK

[Ipumenenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0
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but6mmoreka [IOK

29 | TMowTie 0 KNCTOTAX 1 COMIX https://m.eds00.ru/ff0d5042
Bu6mumotexa [JOK
30 CriocoOsI MoJTydeHus: BOJAOPOa B TaOOpaToOpHu https://m.e dsog)_.[ru FF0d4ddO
31 [Tpaktuyeckas padora Ne 4 mo teme «Ilonyuenue u bubnuoreka [JOK
coOupaHue BOAOPOJIa, U3YICHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
N n bubnmnoreka HOK
32 ModnsipHblii 00bEM ra3oB. 3akoH ABOTAIPO https://m.e dsogru /f10d5426
33 Brruucienus o00bEMa, KOJIMYECTBA BEIICCTBA T'a3a 110 €ro bubmuorexa [JOK
M3BECTHOMY KOJIMYECTBY BEILIECTBA MIIK O0BEMY https://m.edsoo.ru/ff0d55a0
34 Boruncnenus 00bEMOB ra30B M0 ypaBHEHUIO PEAKINH Ha Bu6moreka [JOK
OCHOBE 3aKOHA O0OBEMHBIX OTHOILICHHUH ra30B https://m.edsoo.ru/ff0d5708
35 du3nyecknue U XUMHUYECKHUE CBOICTBA BOJIbI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
. Bbu6moteka [JOK
36 CocraB ocHoBanui. [TonsiTue 06 nHIUKATOpaX https://m.e dsoc])_.[ru /005962
37 Bopa kak pactBoputess. HachllieHHbIe 1 HEHACHIIIICHHBIE Bu6moteka [JOK
pacTBOpBL. MaccoBas 101 BELEeCTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40
[IpakTuueckas padora Ne 5 o reme «lIpurorosnenue
38 PacTBOPOB € OTPECIIEHHON MacCOBOM JOJeH bubmorexa LOK
N https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA
39 KonTponbnas padora Ne2 no teme «Kucnopon. Bonopon. bubmuoreka [IOK
Bonay» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIaccu(UKaIUsI, HOMEHKIIATypa bubnuorexa [JOK
https://m.edsoo.ru/ff0d664e
41 [Tonmy4yeHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX bubmuorexa [IOK
1 aM(OTEepHBIX OKCUI0B https://m.edsoo.ru/ff0d664e
42 OcHoBaHMsI: cOCTaB, KJIacCU(pHUKAIHsI, HOMEHKIATypa bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA OCHOBAaHUN bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kwucnotsr: cocraB, knaccudukanms, HOMEHKIATypa bubmmorexa [TOK

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

but6mmoreka [IOK

45 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIOT
I https://m.edsoo.ru/ff0dfee2
Conu (cpemHue): HOMEHKIATYpa, CIIOCOOBI TTOTy4YeHUS, bubnmnoreka HOK
46 .
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[TpakTrueckas padota Ne 6. Perenue skcriepuMeHTaIbHBIX
47 3ana4 1o reMe «OCHOBHBIE KJIACChl HEOPTraHUYECKHX brbmmorexa [JOK
. p https://m.edsoo.ru/00ad9b7c
COETMHEHUI»
['eneTnyeckas CBSI3b MEXKIy KJIaCCAMH HEOPTaHUYECKUX bubmmoreka [JOK
48 .
COoeIMHEHNH https://m.edsoo.ru/00ad9a50
bubnunorexa LIOK
49 O0o001IeHNEe U CHCTeMAaTH3alns 3HAHUN
B t https://m.edsoo.ru/00ad9ch2
50 Kontponbnas padota Ne3 no teme "OCHOBHBIE KIacChl bubmmoreka [JOK
HEOPraHUYeCKUX COeqMHEHUN" https://m.edsoo.ru/00ad9ela
51 [IepBbie NOMBITKY KIACCH(PUKAIIUN XUMUYECKUX HJIIEMEHTOB. bubnnorexa [JOK
[TonsiTHE O rpynax CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [Tepuoanueckuii 3axon u [lepuoanueckas cuctema bubmmorexa [JOK
xuMudeckux daemeHnToB . Y. MenaeneeBa https://m.edsoo.ru/00ada52c
53 [Tepuospl, rpynIbl, HOATPYIIIBI bubmorexa LOK
PHOZEL, TPYHIBL TOMPY https://m.edsoo.ru/00ada52c
bubmmoteka IIOK
54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl
P AP https://m.edsoo.ru/00ada342
55 CtpoeHue 31eKTPOHHBIX 000JI0YE€K aTOMOB JIEMEHTOB bubmuorexa [IOK
[Tepuonnueckon cucremsl /. 1. Menneneena https://m.edsoo.ru/00ada6bc
56 XapakTeprucTUKa XMMHUECKOTO 3JIEMEHTA I10 €T0 bubmuoreka [IOK
nonoxxeHuto B [lepuoauueckoii cucreme /. . Menneneena https://m.edsoo.ru/00ada824
3nauenue [lepuoauyeckoro 3akoHa AJisi pa3BUTHS HAYKH U
57 npaktuku. JI. . MenaeneeB — y4€HbIN, Neaaror u bubnnorexa [JOK
P A i ’ https://m.edsoo.ru/00ada96e
TpaKIaHUH
58 DIEeKTPOOTPULIATETLHOCTh ATOMOB XUMUUYECKHUX 3JIEMEHTOB bubmmorexa [JOK
pooTpHI https://m.edsoo.ru/00adaab8
b K
59 HNonnas xumudeckas CBs3b nommorexa [10

https://m.edsoo.ru/00adac34
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but6mmoreka [IOK

60 KoBaneHnTHast nosnsipHasi XMMHYECKas CBS3b 1 https://m.edsoo.ru/00adaab8
bubnunorexa LIOK

61 KoBasieHTHast HEMOJIsIpHAsS XMUMUYECKask CBSI3b 1 https://m.edsoo.ru/00adaab9
bu6nmoreka [IOK

62 Creneib OKHCICHHA L https://m.edsoo.ru/00adae28
63 OKHCIIMTEIIbHO-BOCCTAHOBUTEIIBHBIC PCAKIIMH 1 bubmorexa LHOK

peardt https://m.edsoo0.ru/00adb076
bu6nmoreka [IOK

64 OKHCIIMTEIIN U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 o teme «CTpoeHue aroma. 1 bubnnorexa [JOK

XUMUYECKas CBSI3b https://m.edsoo.ru/00adb486
. . bubmuoreka [IOK

66 PesepBHblil ypok. O600111€HNE U CUCTeMAaTHU3alHs 3HAHUHA 1 https://m.edsoo.ru/00adb33c
. . bubmuoreka [IOK

67 PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1 https://m.edso0.ru/00adach?
. . bubmuoreka [IOK

68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHIA 1 https://m.edsoo.ru/ffOd61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
Ne KosamnyecTBo yacoB
HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl DJieKTpoHHbIe (uppoBbIE)
n/n Bcero KouTtposbHble IpakTn4ec
paGoTH: Kie pagoTh: o0pa3oBaTejbHbIE pecypchl
Pa3nes 1. BemecTBO H XMMHYeCKHe peaKIUA
11 [ToBTOpEHME 1 yriyOJIeHHE 3HAHUH OCHOBHBIX 5 1 bubnmnoreka HOK
paszuenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHii 4 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOaIus. XUMUUECKUE 3 1 1 Bbu6moteka [JOK
peakIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Pa3nea 2. Hemeranibl M MX cOeIMHEHH S
91 OO61mas XxapakTepuCTHKa XUMUYECKUX IJIEMEHTOB 4 1 bubnuoreka [IOK
VIIA-rpynnsl. ['anorenst https://m.edsoo.ru/7f41a636
59 OO11ast XapakTepUCTHUKA XUMHUECKUX 3JIeMEHTOB VIA- 6 bubmmnoreka HOK
rpynnsl. Cepa u €€ COeJUHEHUS https://m.edsoo.ru/7f41a636
53 OO0m1as XxapakTepucTUKa XUMHUECKHUX J1eMeHTOB V A- 7 1 bubnmnorexa [JOK
rpynnsl. A30T, Gpochop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
54 OO11ast XapakTepUCTHUKA XUMHUECKUX 3JIeMeHTOB |V A- 3 1 9 bubmuoreka [IOK
TPYIIBL. YTIEPO U KPEMHUN U UX COCUHEHUS https://m.edsoo.ru/7f41a636
Pazgen 3. MeTanibl M X COCIMHEHUS
. bubmmnorexka HOK
31 Obmpeie CROHCTEA METaIIOB 4 https://m.edSO(])_.I ru/7f41a636
3.2 Baxknel1me MeTamisl 1 UX COSTUHEHUS 16 1 2 E;ISSH/I//I&TSJS)ES/I; 412636
Pazgea 4. Xumus 1 oOKpyskamomas cpeaa
41 BemectBa 1 Mateprainsl B )KM3HU YEJIOBEKa 3 bubmmorexa LIOK
https://m.eds00.ru/7f41a636
PeszepBHOE BpeMs 3 bu6mmoreka [JOK
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ITIOYPOYHOE IIVTAHUPOBAHUE
9 KJIACC

KoauuecTBO 4acoB

DJIeKTpoHHbIe UG pPOBbIE

Ne
wn Tema ypoka Beero Kountpoabnbie  IIpakTuyeckue oOpasoBaTe/bHbIE
padoThI padoTsI pecypcsl
1 [Tepuoanueckuii 3axou. [lepuoanueckas cucrema 1 bubmuoreka [JOK
xumuueckux anemenToB J[. . MeHeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 1 bubnnoreka [HOK
XUMUYECKHX IEMEHTOB IIEPBBIX TPEX IEPUOI0B https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX 1 bubnuorexa [JOK
BELICCTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMHUYECKON CBSA3U U THUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme «IloBropenue u
5) yriyOJieHne 3HaHUW OCHOBHBIX Pa3fIesioB Kypca 8 1 1
KJ1accay
6 Knaccugukaius XuMUuecKkux peakiuui no 1 bubnnorexka [JOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMUYECKON pPEAKIUH.
7 IToHsiTHE O TOMOTE€HHBIX U TE€TEPOTEHHBIX 1 bubmorexa HOK
P https://m.edsoo.ru/00adbe9a
peakumsx
[TonaTne o xumMu4eckom paBHOBecHH. DaKTOPHI,
8 BITUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIINH U 1 bubmmorexa [JOK
p P https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUYECKOTO PaBHOBECHS
9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN 1 bubmmorexa [JOK
peart https://m.edsoo.ru/00adcade
10 Teopust SAEKTPOIUTUUECKON JTUCCOTIHAITIH. 1 bu6mmoreka [JOK
CunpHbI€ U clladble IEKTPOIUTHI https://m.edso0.ru/00adcd68
11 Honnble ypaBHEHUS peakMii 1 bubnuorexa [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

https://m.edsoo.ru/00add448

XUMHUYECKHE CBOMCTBA KMCIOT U OCHOBAaHUU B

12 CBETE MPEACTABICHUH 00 dIEKTPOTUTHICCKON bubmmorexa [TOK
el P https://m.edsoo.ru/00add5d8
JIUCCOIUAIIIN
XUMHUYECKUE CBOMCTBA COJIEH B CBETE
13 MIPEACTABICHHUH 00 AJIEKTPOIUTHICCKOM bubmmorexa [JOK
pedt P https://m.edsoo.ru/00add8b2
JIUCCOITUAITIN
14 [TonsiTue 0 ruIpoOIU3E Coeit bubmmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O06o001eHre U cucTeMaTr3ausa 3HaHUH
- . https://m.edsoo.ru/00addd12
16 [TpakTuueckas pabota Ne 1. «Pemenue bubnnoreka [JOK
SKCIIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KonTtponsHast padora Ne2 o teme
17 «DNEKTPOIUTHYECKAS TUCCOITUANNS. XUMHUYCCKHE bubmorexa LHOK
P s HHAL https://m.edsoo.ru/00addecO
PEaKIMK B PaCTBOPax»
18 OO6m1as XxapakTepuCTHUKa rajJoreHOB. XUMUYECKHE bubnmnoreka [JOK
CBOICTBa Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ConsiHas KHCIIOTa, XUMHYECKHE bubmuorexa [JOK
CBOMCTBA, MTOJIy4YCHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas pad6ora Ne 2 no teme «llomyuenue bubnnoreka [JOK
COJIAHOU KHUCJIOTBI, U3y4EHUE €€ CBONCTB) https://m.edsoo.ru/00ade348
21 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX bubnuoreka [IOK
peakIuii, ecliv OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bubmuorexa [JOK
22 06 VIA-
HHasl XapaKTepUCTHIa SJCMEHTOB TPYTIH https://m.edsoo.ru/00ade64a
AmnnotponHsie Moaudukanuu cepsl. Haxoxnenue
23 cephl U e€ COeTMHEHMH B pupoie. XUMHUUYECKUE bubmorexa HOK
P . a pHpoe. https://m.edsoo.ru/00ade64a
CBOWCTBaA Ccephl
24 CepoBoniopo/i, cTpoeHHe, GU3NIECKue 1 bubnuorexa [IOK
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XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/00ade802

Oxkcunet cepol. CepHas KHCIOTa, GU3HUECKUE U

bubmuorexa [JOK

25
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XVMUYECKUE PEaKIINH, JIEXKAIIUE B OCHOBE
26 MIPOMBINIJICHHOTO CIIOC00a MOY4YCHUS CEPHOM bubnunoreka [HOK
KUCJIOTBL. XMMUYECKOE 3arpsI3HEHUE OKPYXKAIOLLIEH https://m.edsoo.ru/00adec8a
Cpebl COeTMHEHUSIMU CEPbI
97 Briunciienrie MaccoBOM 1014 BbIXO/1a MPOYKTA bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCcTHKa 3JIEMEHTOB V A-TPYIIIIbI.
28 A30T, pactipocTpaHeHue B IPUPOJIe, GU3UIECKUE U bubnmorexa LOK
- pactip pu PHPOZE, https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
29 AMMHaK, ero GuU3NIecKue 1 XUMHYECKHE bubnnorexa [JOK
CBOMCTBA, OJIy4YE€HUE U IPUMEHEHUE https://m.edso00.ru/00adf004
30 [TpakTudeckas padora Ne 3 mo Teme «Ilomyuenue bubnnoreka [JOK
aMMHaKa, U3y4eHHE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KUCIOTa, € Pru3nyecKkre u XUMHUIECKue bubnnorexka [JOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIE aMMOHUS B
39 KaueCcTBE MUHEPATBHBIX YA0OpEeHUN. XUMHUUECKOe bubnuotexa [JOK
3arpsI3HEHUE OKPYKAIOLEeH Cpelibl COEqUHEHUSAMU https://m.edsoo.ru/00adf518
azora
®dochop. Oxcua pochopa (V) u pochopnas
33 KHCIIOTa, GU3NIECKHE M XUMHYECKHE CBOMCTBA bubmmorexa [OK
’ ’ https://m.edsoo.ru/00adf68a
MOJIyYeHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
34 MHUHEPAJIbHBIX YI00peHuil. 3arpsi3HeHne bubmorexa LOK
p . yA1o0op - arp https://m.edsoo.ru/00adfc20
NpUPOIHOI cpeabl hocharamu
35 VYrnepon, pacnpocTpaHE€HUE B IPUPOJIE, bubnmnoreka [JOK

(I)I/I3I/I‘{CCKI/IC 1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuppl yriaeposa, ux Gpuandeckue 1 XuMHIeCKHe

bubmuorexa [JOK

36 CBOIiCcTBAa. DKOJOrMYECKHE IIPOOIEMBI, CBSI3aHHBIE
P https://m.edsoo.ru/00adfebe
¢ okcuzom yriaeposa (1V)

37 VYronbHas KUCI0Ta U €€ COH bubmorexa LOK

https://m.edso00.ru/00ae006¢c
[Tpaktrueckas padora Ne 4 mo teme "[lomydenue

38 nekucioro rasa. KauectBennas peakius Ha bubmmorexa [JOK
T . P https://m.eds00.ru/00ae027e
KapOOHaT-HOH

39 [TepBoHaUYaIbHBIE MTOHATHS 00 OPraHHYECKUX bubnuorexa [JOK
BEILIECTBAX KaK O COEAMHEHHUSIX YIIIepoa https://m.edsoo.ru/00ae054e

40 Kpemunii u ero coequHeHus bubmorexa [JOK

P https://m.eds00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue
41 AKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxkHeimme bubmorexa HOK
P https://m.edso00.ru/00ae0bf2
HEMETAJUTBI U X COCTUHCHISI

42 Konrtponbnas padora Ne3 o teme «Bakneiimue bubnuoreka [IOK
HEMETAaJJIbl U UX COCIMHCHUS https://m.edsoo.ru/00ae0el8
OO01mas XxapakTepuCTHKa XUMUYECKUX IIIEMEHTOB

43 — MeTaIoB. MeTtannnueckasi CBsI3b U bu6mmorexa [IOK
MeTa/UIMYeCcKasi KPUCTAJUIMYECKAs pEeIIETKA. https://m.edsoo.ru/00ae103e
®dusnyeckue CBOKMCTBAa METAIIIIOB

44 XuMHUYECKHE CBOMCTBA METAJIIIOB. bu6mmorexa [IOK
DNEKTPOXUMHUYECKUN PsiJl HAIIPSHKEHUHA METaIIOB https://m.eds00.ru/00ae1156
OO6mue cmocoOs! moydeHus: MeTauioB. CIUTaBBbI.

45 Borunicnenus o ypaBHEHUSAM XUMHUECKHUX bubmuorexa [IOK
pEaKIUii, €CIIM OJIMH U3 PEAreHTOB COACPIKUT https://m.edso00.ru/00ae1156
IPUMECH

bubnuotexa [JOK
46 [TonsiTHe 0 KOPPO3UH METAILIIOB 1

https://m.edsoo0.ru/00ael278
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bu6mmoreka [IOK

41 [{enorrbte MeTatet https://m.edsoo.ru/00ae14b2
48 OKcubl U THAPOKCUIBI HATPUS U KU buGnnorexa LIOK
https://m.edsoo.ru/00ae14b2
49 HlenoriHoseMenLHHe METAJIIbI — KaJIBLIUI U bubmuorexa [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coefuHEHNSA KAJIbLIUSA bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS E;ISSH;I;T:;(;)cL)IrOu/Ié 0361886
53 [TpakTuueckas pabota Ne 6 mo teme "KécTtkocTh bubnuorexa [JOK
BOJIbl U METO/BI €€ yCTpaHEeHUS" https://m.edsoo.ru/00aelae8
. bu6mmorexa [IOK
>4 Admomunit https://m.edsogru/Oanch
55 AMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHIA bubnmorexa LOK
https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o Keseso https://m.edsogru/OanldSG
57 Oxkcunpl, TuapOKCcHIbI U conu xenesa (1) u xxenesza bubnmnoreka [JOK
(1 https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
[Tpaktuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxkHeimme bubmmorexa [IOK
https://m.edsoo.ru/00ae3de8
METAJIIBI U MX COCTMHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
50 peaxIui, ecIu OJJUH U3 PEareHTOB J1aH B U30BITKE bubnmoreka [JOK
WJIU COJIEP>KUT NPUMECH. BBIUNCIIEHUS MaCcCOBOM https://m.edso00.ru/00ae1750
JIOJTH BBIXOJ1a TIPOJYKTA PEAKITUU
61 O06o00meHre U cucTeMaTr3aIus 3HaHUH



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

Kontponbnas padora Ne4 o teme «Baxknenme

62 1
METaJIJIbl U UX COEITMHEHUS
63 BemectBa u Marepuaisl B IOBCEIHEBHOM KU3HU 1 bubnmoreka [JOK
YeJI0BEKa https://m.eds00.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpebl 1 bubmmorexa LIOK
P Py RAIOMEH pel https://m.eds00.ru/00ae4270
65 Poip XxumMum B pelieHun SKOJOTHYECKHUX TTPOOIeM 1 bubmmorexa LIOK
P P https://m.eds00.ru/00ae4270
PesepBHblit ypok. O0001I€HNE U CUCTEMATH3AIHA bubmumoreka [IOK
66 . 1
3HAHUU https://m.edsoo.ru/00ae0dOa
67 PeseprHblit ypok. O000IIeHNE 1 CUCTEMATH3AIHSA 1 bubnuorexa [IOK
3HaAHUU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3ALMS 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

» Xumus, 8 kinacc/ Kysnernosa H.E., TutoBa U.M., I'apa H.H.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumus, 9 kinace/ Kysnernosa H.E., Tutosa .M., I'apa H.H., Akuronepuoe
obmectBo «M3aatenbeTBo «IIpocBemmenner

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
HUHTEPHET

http://window.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
http://www.hij.ru
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