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HOACHUTEJBHAS 3AIIUCKA
[IporpaMma o XuMuu Ha YpOBHE OCHOBHOI'O 0OIIIEr0 00pa30oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueli nmporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHLENIMH IPENoJaBaHusl y4eOHOro MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit depepannm.

OBLIASA XAPAKTEPUCHUKA YYEBHOI'O IPEAMETA «XUMMWS»

[IporpaMmma 1o xuMHuHM Ja€T MPEACTABICHUE O IIENAX, OOImIed cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMUXCS CpPEACTBAMH Y4eOHOro NpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE IPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT PaclpeAeiiEeHUe ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3jiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, ONPeIesieT KOJINYECTBEHHbIE
M Ka4yeCTBEHHBIE XAapPaKTEPUCTUKH COACPKAHMS, PEKOMEHIYEMYIO IOCJIEeI0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Y4eOHOTO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa i
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakkKe TpeOOBaHUM K pe3ybTaTaM 00y4eHUs] XUMUU
HA YpOBHE ILeNieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeILHOCTH 00yUYaroMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUU CIIY’KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4JaloIerocs, ero
MPEJICTABICHUA O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O TMYTAX
pelieHusT TI00ATBHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS UEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMmMopa3BUTUS U (OPMHUPOBAHUS
KYJIBbTYpbI JINYHOCTH, €€ 0011 1 PyHKITMOHATBHOU IPAMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB HMX  CAMOCTOSATEIBHOM  yuyeOHOW  JEATENBbHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
PO eCCHOHAIBHON JIEATETHLHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBBHI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU TPaMOTHOCTH O0YyYarOIINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
o0ydJaronuxcs.

JlanHble HampaBlieHUs B OOYUYE€HHH XUMHUHU 00eCredyMBarOTCS CHEU(UKON colepskaHus
y4eOHOrO0 TpeIMeTa, KOTOPBIN SIBISETCS TMEeNarorMyeckd aJanTUPOBAHHBIM OTPaKEHHEM
0a30BOIi HAYKN XMMHUU Ha ONPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00Iero oOpa3oBaHUsI OPUEHTUPOBAH HAa OCBOEHHUE
00y4JarOIIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHHMYECKON XUMHUU U
HEKOTOPBIX OTJICITBHBIX 3HAUUMBIX TIOHSITHI OPraHNYECKON XUMHUH.

CtpykTypa coaep:kaHHsl MPOTPAMMBI 0 XHUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK €& m3ydennro. CoaepaHue CKJIQJBIBACTCS W3 CHCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuMHUYeckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTaHU30BaHBI IO TPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHUS 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOT'O YYCHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;



— YYEHHsI O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPEACTaBIECHUH 00 EKTPOIUTUYECKOMN TUCCOLMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKHU IIOJIYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCA IIOCIEIOBATEIbHO OT OAHOTO YPOBHA K JpYromy,
BBIMOJIHASL (DYHKIUU OOBSACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTaBIAIOIIEH HAy4yHOHW KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOM IIPHPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUsA B Hayke. M3ydenue xumuu
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHUM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kiace.

[Tpy n3yueHny XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XMMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX peaKkluil, B
(GOopMHpOBAaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
IIO3HABATEJILHON U y4eOHO-UCCIIE0BATENIBCKOM IEATENIbHOCTH, OCBOCHUH MPaBUJI OE€3011aCHOTIO
oOpallleHus C Bel[eCTBaMU B IIOBCEIHEBHON )KHU3HU.

HEJIA N3YYEHUS YYEBHOI'O IIPEIMETA «XUMMUJS»

[lpy W3ydYeHWM XMMHUU HA ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
MpUOOpPEH TaKKe LeH, KaK:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HAaNpaBJICHHOCTh OOY4YEeHHS Ha CHCTEMaTH4ecKoe MpuoOIIeHrne O00ydJarmuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecreueHne YCIOBHM, CIOCOOCTBYIOIIMX TMPUOOPETEHUIO OOYYAIOIIMMUCS OTIBbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPYKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npobieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBaHue y 00y4aromuxcsi T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHUs LIEHHOCTH
XUMHUYECKMX 3HaHWM i1 BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBON JEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLIeW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU JajJbHEHUIero 00yueHus.

MECTO YYEBHOI'O ITIPEAMETA «XUMMUS» B YYHEBHOM IIJIAHE
OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMUU Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



YYEBHO-METOJANYECKOE OBECITIEYEHUE OBPA30OBATEJIbBHOT'O
MNPOLECCA OBA3ATEJIBHBIE
YUYEBHBIE MATEPHUAJIBI

» Xumus, 8 kimacc/ ['abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIHOHEPHOE 0OIIECTBO
«3marensctBO «lIpocBemenune»
» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKIMOHEpHOE
obmrectBo «M3narenscTBO «IIpocBerieHney
tabmupl: [leproanueckas cuctema xuMmudeckux snementoB /1. . Menzeneea, Tabnuna
PacTBOPUMOCTH, AIEKTPOXMUMHUYCCKHIA PSIIl HAMIPSDKEHUSI METAILIIOB

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HaykK. Tenma u
BemiecTBa. dusmueckue CBOWCTBAa BeELIECTB. ArperarHoe coctosiHue BemniecTB. llonsatue o
METO/IaX MO3HaHMs B XUMHH. UKCThIe BemecTBa U cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE HJIeMEHThl. CHUMBOIIBI XUMHUYECKUX JIIEMEHTOB.
[TpocThie U clloKHBIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHUYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHECHHH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmocCBs3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

O®uznyeckue M XUMHUYECKHUE SIBICHHUS. XHUMHUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XuMUueckue ypaBHeHus. Kinaccupukanus XUMUYECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYyI0#, mpaBwiaMu paboThl B jabopaTopuu U mpuéMaMu
oOpareHus ¢ 1a0opaTOpHbIM O00OpYIOBAHHEM, HM3YUYE€HUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHHe (Pu3nueckux (TIaBjIeHUE BOCKA, TasHUE JIbA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SABICHU, HabIt01eHue
U ONHMCaHHWE TPU3HAKOB TNPOTEKAHUS XHMMHUYECKHX peakiuil (pasnokeHwe caxapa,
B3aMMOJICHCTBHE CEPHON KMCIIOTHI C XJIOpUJIOM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszieneHus cMeceil: C IOMOIIbI0 MarHuTa, (pUIbTpOBaHUE, BBIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, NpOBEeIECHHE OUYUCTKH TOBapeHHONW CoiM, HaONIOJeHHe U  OINHUCaHHe
pe3y/bTaTOB MPOBENEHUS OIbITa, WILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopony — aneMeHT M IpOCTOE BELIECTBO.
Haxoxnenue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAH(PUKAIUS
KHCIIOpO/a.

TemoBoil 3((exT XuUMHUUECKONW peakInH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuMU. TOoIaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.



Bomopon — »nanemeHT M mpocroe BemiecTBo. Haxoxknenwe Boxopoxa B OpPHUPOJE,
buznyecKkrue 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CrIocOOb! oydeHus. KucioTsl u comu.

Monsipublii 00bEM ra30B. Pacu€Thbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiictBa BoAbl. Boma kak pactBoputens. PactBopbl. Hacelenneslie u
HEHACBIILICHHBIE pPacTBOpPbI. PacTBOpUMOCTH BelIeCTB B Boje. MaccoBas [J0Jisl BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpoB B NMpUPOAE M B KU3HU
yenoBeka. KpyroBopoT Bojbsl B mpupoje. 3arpsisHEHUE NMPUPOAHBIX BOJ. OxpaHa W OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yrorue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OoKcuA0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loiryueHne okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MHIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue 1 XUMHUECKUE
cBoiicTBa kucnoT. Psan akrusHoctu metauioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coneil. ®duznueckue U Xxumudeckue coictBa coieil. [lomydenue
COJICH.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBCHHOE OIpECIICHUE COJICp)KaHUsl KUCIOPOoa B BO3AyXe, MOJYICHHE, COOMpaHHE,
pacrno3HaBaHWE€ M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpaIeHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
oOpa3lilaMu OKCHIOB M ONUCAaHHE HMX CBOWCTB, MOJy4eHUE, COOMpaHUe, paclloO3HaBaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 momb, uMccaeaoBaHUE OCOOECHHOCTEM PACTBOPEHHUSI BEIIECTB C Pa3IUYHOM PaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jie pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE OOpPa3I[OB HEOPTaHMUYECKUX BEIIECTB PA3MUYHBIX KIIACCOB,
HaOJIOJICHUE M3MEHEHUs] OKPAaCKM WHIMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anmojeiicteust okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C MeTalaMH,
peakuuii HEUTpalIu3alnu, MOJIYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTaJljla PYTUM U3 pacTBOpa COJM, PELIEHUE IKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMe «Baxknenmmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN.

Iepuoauvecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpesneeBa. CtpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAcCH(PUKAUMA XUMHUUYECKHX dJeMeHTOB. [loHsTne o Tpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIE U IIETIOUYHO3EMENbHBIE METAUIbI, TaJIOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuogmueckas cucrema xumuueckux osnemeHtos [J[. H.
MenneneeBa. Koporkonepuognas u jumHHONepuoaHas (opmbl Ilepuoanueckoit cucteMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HUECKHNH CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbiX szaep. HM3otombl. Onexktponsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTeMpl
. W. MenngeneeBa. XapakTepUCTUKa XHUMHUYECKOIO JJIEMEHTA II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPyIIaM U MeproaMm.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsL pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — y4€HbIi U TpakIaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (nmonsipHas u HENoJIsIpHast) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHUX 2JIeMEHTOB. MloHHAas! CBSI3b.

Crenenb  okucieHus.  OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Ipouecchbr
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aUMOJCHCTBHE THMIPOKCHA
IIMHKa C pacTBOpaMHU KHCJIOT U ILEI0YEH, IPOBEIECHUE OIBITOB, WILIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHHE, PEaKIIUU Pa3I0KEHUs, COSIUHEHUS).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XUMUU B § KJIacce OCYIIECTBISETCS
Yyepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK | TOHSATHIA,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCHpUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

Ou3uka: Marepusi, aToM, OJIJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHUJ, H3OTOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, JSJEKTPUUYECKUN 3apsl, BELIECTBO, TEJIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHHUS, KOCMOC, IJIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC IMOPOJBI, IOJC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYECKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
AIIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kalus, KalblUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 2JIeMEHTOB B [leproandeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH M BHJIA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKJIaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYEeCKUX peaklui MO pa3M4HbIM IpHU3HAKaM (IO YUCITY U COCTaBy
YYacTBYIOUIMX B peaKIUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTaau3aropa). JK30- U
OHIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKNE YPABHEHUSI.

[TonsTe o ckopocTH xuMudeckoi peakuuu. [loHarve 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. Ilonsatue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphbl, BIHUAIONIME HA CKOPOCTh
XUMHUUYECKON PEaKIMH U NOJI0)KEHNE XUMHUECKOTO PABHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocCTaBleHHE YpaBHEHHUH OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BaHUEM METO/Ia SJIEKTPOHHOr0 OaaHca.



Teopust >MEKTPOIUTHUECKON JUCCOLMAIIUN. DICKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHMOHBI. MeXaHU3M JHUCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BUAAMU XHUMHYECKOM CBS3H.
Crenens auccoruanyv. CHILHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YcioBHs HMPOTEKAHUS PEAKLMH MOHHOIO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
IpEeACTaBICHUNH 00 3JIEKTpOJUTHUYECKON aucconuanuu. KadecTBEeHHblE peaklUd Ha HOHBI
[TonsaTHE O TUIPONHU3E CONEN.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpUs),
UCCIICIOBAaHUE 3aBHCHMOCTH CKOPOCTH XHUMHUYECKOW PEAaKIMH OT BO3ACHCTBHUS Pa3ITUUHBIX
(akTOpOB, UCCIIEIOBAaHUE NEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, Ipolecca AUCCOLMALUN
KHCJIOT, IIelno4Yed M coield (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MaTEpHalioB), IMPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIUX NPU3HAKK IPOTEKaHUs peakluil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIbBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX peakUil (FOpeHue, peakiuHu pa3jiokKeHUs, COEAUHEHUs),
pacro3HaBaHHE HEOPTaHMYECKUX BEUIECTB C TOMOIIbI0 KAaYeCTBEHHBIX PEAKIHWH Ha HOHBI,
pelIeHHe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTHHEHUS

OOmast xapakrepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHne W (PU3NYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOT€HOB.
XuMHUECKHEe CBOMCTBAa Ha MpuMepe xJopa (B3auMOJEiCTBHE ¢ MeTalllaMH, HeMeTallJIaMH,
menoyamu).  XyopoBopopoa. ConsiHass —KHCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyYeHHE,
npruMeHeHue. JleficTBre XJiopa M XJI0pOBOIOPOa Ha OPraHu3M 4ejloBeka. BaxHelme xyiopuabt
U MX HaXOX/ICHUE B IIPHPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHHUsSI aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (pU3MUECKHE CBOWMCTBA MPOCTHIX BEUIECTB —
KHCJIOPO/ia U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYecCKue M XHUMHUUYECKHe CBoMcTBa. OKCHIBI CEphl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHEe U XUMHUYECKHE CBOICTBa
(oOme Kak TPENCTaBHTENS Kiacca KHUCIOT W CIeHu(pHUUecKue). XUMHUYECKHEe pPEeaKIny,
Jekallie B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. IlpumeHenue
cepHoll kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakliys Ha cyibgaT-uoH. Haxoxnenue
ceppl M €€ CoeAMHEHUHl B TMpHupoje. XHUMHMUYECKOE 3arps3HeHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOXKAH, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
pPEOTBPALICHHUS.

OO6mass xapakTtepucTuka 31eMEeHTOB VA-rpymnmnbl. OcCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHCICHMsS. A30T, pacHpoCTpaHeHHWe B NpUpoie, (HU3UUEcKue u
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero GU3NIecKue 1 XUMUIECKHIe
CBOWCTBA, MoylyueHue 1 npumeneHue. Conu aMMOHUS, UX (PU3NYEeCKHe U XMMUYECKHE CBOMCTBRa,
npuMeHeHne. KauecTBeHHasi peakinus Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ MOJydeHHe,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT |
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKPYKaIoLIe Cpeibl COeAMHEHUSIMH a30Ta (KUCIOTHbIE
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, alIoTponHble MOAUPUKALNN
doctopa, puzndyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢u3nveckne W XUMHYECKHE CBOWCTBA, moiydeHue. Mcmomb3oBanne ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mas xapakrtepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHS. YTIIEpO, alUIOTPONHbIE MOIU(PHUKAIIMN, pACTIPOCTPaHEHHE B
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npupoe, pusnueckue 1 XUMUYECKue cBoiicTBa. Ancop6oius. Kpyropoport yriepoaa B mpupoze.
Oxcuapl yriaepona, UX pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIEHICTBUE Ha JKUBbIE OPTaHU3MBI,
NOJy4eHUE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KIIMMarta, MapHUKOBbIM 3¢ @ekT. YronpHas kuciora u eé
CONM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M mpuMeHeHue. KauectBenHas
peakuus Ha  KapOoHar-uMoHbL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAaK O COCIMHEHMSX YIiepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, ATaHOJ, IJIMIEpPUH, YKCycHas Kkuciora). llpuponnsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKU
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOIOTHYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oeskax, yrieBoJax — M MX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COCAMHEHHH.

KpemHuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, IOJIyY€HHE M IPUMEHEHHE.
Coenunenus kpemHusi B mnpupone. OOmmue mnpencraBieHuss o6 oxcuge kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEPUAIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3l0B HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKUUi Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpakarolue (pU3N4YecCKue U XUMHUYECKHUE CBOMCTBA T'aJOr€HOB U MX COEAMHEHUH (BO3MOXKHO
WCIIOJIb30BAaHHUE BHJIEOMATEPHAIIOB), O3HAKOMJIEHHE C O0Opa3liamMu XJIOPHUJIOB (TaJIOTCHHUJIOB),
O3HaKOMJIGHHE ¢ o0pa3uamu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUZECOMATEpHaIOB), HaONIOJEHWEe Tpouecca OOYrIMBaHHUS  caxapa IOx  JeiCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, H3yUY€HHE XUMHUECKUX CBOICTB pa30aBiIeHHOI cepHOM
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW pEeaKkIMH Ha CyiIb(paT-uOH M HaOIIOJCHHWE NMpU3HaKa e&
IPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOYHO HCII0JIb30BaHUE BHIEOMATEPUANIOB), 00pa3iaMu a30THHIX U (PochHOpPHBIX ynoOpeHui,
NojydeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHMA M (ocdar-noOH M H3ydeHHE MPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MeAbIO (BO3MOKHO
MCIIOJIb30BaHUE BUJEOMATEPHUATIOB), U3YUEHHE MOJENIeld KpUCTANIMYECKHX pEeHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aAcOpOIMH PacTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojlydeHue, COOMpaHue, paclio3HaBaHue
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAYeCTBEHHBIX peaklMi Ha KapOoHAT U
CHWJIMKAT-UOHbl W H3y4YEHHE TMPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJIEHHE C MPOIyKIHeH
CHJIMKAaTHON TNPOMBIIIJIEHHOCTH, PEILIEHUE 3KCIIEPUMEHTAIBHBIX 33j1a4 1o TeMme «Bakueiimme
HEMETaJUIbl U UX COETUHEHUSI.

MeTajibl M MX COeIMHEHHUSI

OO0mass xapakTepUCTHKAa XMMHUYECKHUX JJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nojoxenus B [lepuoanueckoit cucreme xumMudeckux snemeHToB Jl. M. MenaeneeBa u cTpoeHust
atoMoB. CTpoeHne MeTamioB. MeTaliyeckas CBS3b M MeTaJIMYecKas KpHCTauInyecKas
pemérka. OJIEKTPOXUMHUECKUI psAa HanpsHkeHUH MeTaimioB. (DHU3MUECKHE M XMMUYECKHE
cBoiicTBa MetayioB. OOmme cnocoObl noimydeHusi MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTanb, YyT'yH, JIOPATIOMUHUAN, OpOH3a) U
WX IPUMEHEHHE B OBITY U TPOMBIIIICHHOCTH.

[lenounsle MeTaJUIbL: MOJIOXKEHHUE B [leproanueckoil cucteMe XUMHUECKUX d71eMeHToB /1.
W. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHE B MpHupojae. OPU3nyecKue U XUMUYECKHE



CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCINHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajublui: mnoJoxkeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpoe€HHE MX aTOMOB, HaXOXKIEHUE B
npupozae. PU3nyecKue U XMMHUYECKHE CBOMCTBA MarHus U Kaiblusa. BaxkHenume coeauHEHUs
Kanpus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux aiemeHToB [ U.
MenpeneeBa, CTpOEHHE aTOMa, HaxoJeHue B npupozae. Gusznyeckne U XUMUYECKHE CBOWCTBA
anmoMuHusi. AM(pOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHAA AITFOMUHUSI.

Kenezo: mnonoxenune B Ilepuonnueckoil cucreme Xumuueckux saemeHtoB JI. .
MenpeneeBa, CTpoOEHHE aTomMa, HaxoKJAeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
xkene3a. Okcuabl, rugpokcuasl U conu kenesa (II) m xemeza (III), mx cocra, cBoiicTBa U
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C OOpa3llaMd METaUIOB W CIJIAaBOB, HMX (PU3UYECKUMH CBOHCTBAMH,
U3YYEHUE PE3YJbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOJNB30BAHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHUCIOpoJie  (BO3MOXKHO  MCIIOJIb30BaHME  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJablUs, alIOMUHUS, LMHKA, *kene3a (II) u xenesza
(III), meu (II), HaOmroIeHUE W OMHCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
Kausl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCU/IA IIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyxamouas cpeia

BemectBa 1 Marepuaisl B IOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB U XHWMHUUYECKHX peakiuii B ObiTy. IlepBas momomp mnpu XWMHUYECKHX OXOrax H
OTPABJICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYKarollel cpeipbl (MpeaenabHas JOMycTUMasi KOHIEHTpalus
BeniecTs, qanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MOJIMMEPHBIE MaTEPUATIbI).

Mestwcnpeomemnnle ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€H MpH U3YUYEHUH XMMHUHU B 9 Kilacce OCYILIECTBISETCA
4yepe3 HCIOJb30BaHME KakK OOIMX €CTEeCTBEHHO-HAYYHBIX TMOHATHW, TaK W TOHATHH,
SABJISIFOLUIUXCSI CACTEMHBIMM JIJIs1 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0mme ecTecTBEHHO-HAYyYHbIE TOHSTHUS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTEpUAIIbI.

®usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, HN30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKUI 3apsal, MPOBOJHUKH, TOJIYIPOBOJHUKH,
JTURJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSHHME BEIIEeCTBa, TIas,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKHe BEIMYUHBI,
€MHUILBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
MCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUN
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS IPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XUMHUHU B €IMHCTBE YI€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAULMUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBHJIAMU M HOPMaMU TIOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIU3ALIUN O0yYaOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON NMO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH M pPaCIIMPEHUE OIbITa JIEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH!

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUS XHUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU WH(pOpPMAIMEH O MEPEOBBIX TOCTIIKEHUSX U OTKPBITHSIX
MHUPOBON U OTEYECTBEHHON XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS

MPEACTABJICHUS O COIMAIBHBIX HOPMAaxX W MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHHWH B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00IIECTBEHHO TMIOJIC3HOM,
yu4eOHOUCCIIEI0BATEIbCKOW, TBOPYECKOM M JIPYrMX BMJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a]1a4,
BBITIOJIHCHUH XWMHUYECKHX SKCIEPUMEHTOB, CO3JIaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IOBEIECHHE M TOCTYNKU CBOMX TOBApPHUIICH C TMO3UIMHM HPABCTBEHHBIX M
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE  TPEJACTABICHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIUME OCHOBY JUIS
MOHMMAHUA  CYHNIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBlIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS35AX YeJOBEKa C MPUPOJHON Cpenoi, o posn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBICE MOTHUBBI, HANPABJICHHBIC HA IOJYyYE€HWE HOBBIX 3HAHUW M0 XHMUH,
HEoOXOoauMBbIe I OOBSCHEHUS HaONI0/IaeMbIX TMPOIIECCOB U SIBICHUN, MMO3HABATEIHHOMM,
WH()OPMAITMOHHON U YUTATEIIBCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHONU pabOoThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHTEpPaTypOd, MOCTYMHBIMU TEXHHUUYECKUMHU CPEIACTBAMHU
WH()OPMAIIMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOYyYeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B NaibHEHIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370pPOBbIO,
YCTAaHOBKM Ha 370POBBI 00pa3 JKW3HU, OCO3HAHWE TOCIEJACTBUA W HEMPUSITHE BPETHBIX
NpUBBIYEK (YHOTPEONEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJCHUS
mpaBul O€30TaCHOCTH TPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMH B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS

MHTEpPEC K MPAKTUUECKOMY H3YyUEHHUIO MPOQPECCH U TPyAa pa3TUuIHOTO POJia, YBAXKEHHUE K
TPyy W pe3yiabTaTaM TPYAOBOW JESITEIBHOCTA, B TOM 4YHCJIE Ha OCHOBE TMPUMCHEHUS
MPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYATHHOW TPaeKTOPUU
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MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHON MpOodecCHOHATLHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

AKOJIOTHUYECKH TeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUil 0€30MacHOTO MOBEACHUS TPU paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILIECHUS YPOBHS 3KOJIOT MUECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE ISl (OPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (OPMUPOBATH MTPEICTABICHHE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpblBaTh CMBICI XHUMHYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
yCTaHaBIUBATh B3aUMOCBSI3b C JPYTUMU MOHSATUAMH), UCIIOIb30BATh MOHATUS JJIs1 OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy O0BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE pacCyXIeHusl (MHAYKTUBHEIE, IeyKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIb3yeMble B XUMHUHU, MPeoOpa3OBHIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCH B KAaue€CTBE WHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOI01aTh 32 X0/I0M TPOIEecca, CAMOCTOSITEIHHO TPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH MHPOPMAIIHIO PA3TUIHBIX BHJIOB
1 GOpM IIPECTABICHHUS, TTOTYUYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSIpHAS TUTEpaTypa
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XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE IPUMEHSTH Pa3IMuHbIe METO/IBI U 3aIPOCHI IPU MOUCKE U 0TOOpe MHpOopMauU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3InYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCHOJIb30BaTh U AHAJIU3MPOBaTh B IIpolecce y4yeOHOM M HcCiael0BaTeNnbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B XoAe aAuanora M (WiM) AMCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3YyJIbTaTOB BBINOJHEHUS XUMHUYECKOIO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PEIICHUH BO3HHUKAIOIIMX IMPOOJeM Ha OCHOBE Ydéra
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHM, ONpeaeeHue KPUTEPUEB 10 OL[EHKEe KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHble Y4eOHbIe JelicTBHA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LEIH IeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BbIOMpPATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JEHCTBHHA NpHU
BBIITOJIHEHUH 33/JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, TPE/IaraéMble B YCIIOBUH 3a/IaHUI.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTE€IBHOTO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOydarolmuMucs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBl JAeMCTBMI, crneuuduueckue s
OpeIMETHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K xoHuy oOyuenust B 8 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJEKyIa, XUMUUYECKUI

JJIIEMEHT, NPOCTOE BEIIECTBO, CIOXXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHTEIbHAas aTOMHasi W MOJIEKYJISIpHAas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHas Macca, MaccoBas 0N XHMHUYECKOTO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIM OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHWE, COJIb,
3IIEKTPOOTPHUILIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKasl peakiys, Kiaccuukanus
pEaKIMii: peaKIiy COSANHEHsI, PEaKIIUH Pa3IOKECHUS, PEaKIINN 3aMEIICHHUS, PEaKIINN
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBOK 3((EeKT peakluu, sApo aToma,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKasl CBS3b,
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NOJIIpHasl M HEMOJIApHasl KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KAaTMOH, AHUOH,
pacTBOp, MaccoBasi 10JIsI BellleCTBa (MPOLIEHTHAs: KOHIIEHTPAIUsl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX HOHSITHUM W NIPUMEHATH 3TH
MOHATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

® UCHOJb30BATh XWMHUYECKYIO CHUMBOJHUKY JJISi COCTaBJICHUS (OpMyNn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIKHOCTh BEHIECTB K
OTpeNeIEHHOMY KJIacCy COEIUHEHMHA 1O QopMmyliaM, BHJ XUMHYECKOW CBSI3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosoxenuss B llepuonnueckoil cucreme, 3aKOHOB COXPAHEHUS MACChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

® ONUCBHIBATb U XapakTepu3oBaTh TaOMMuHyl0 ¢opmy [lepuonuyeckoil cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass monrpynmna (b-rpynma)», manple u  OoNbIINE TEPUOIBI, COOTHOCHTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEILIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAaHUE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

® [IPOrHO3UMPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMHM MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aIHI0, KIAacCU(UKALMIO, BBIABICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJEHHE,  HM3MEpEeHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaNbHbIN U MBICIIEHHBIH);

e CleloBaTh IMpaBUJaM TOJb30BaHUS XMMHUYECKOH TmoOCyIod M J1abOpaTOpHBIM
0o0OpyJ0BaHUEM, a TaKXke MpaBUIaM OOpallleHUs C BELECTBAMHU B COOTBETCTBUH C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U CcOOMpPaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOAAa MU KHUCIOPOJA), NMPUTOTOBJICHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, heHomdTaaenH, METUIOPAHK U APYTHE).

K xonuy oOyueHust B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKUI DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELIECTBO, CI0AKHOE BEILIECTBO, BAJIEHTHOCTb,
3EKTPOOTPULIATENLHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakius, XUMHUYecKas
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CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, IEKTPOJIUTHI,
HEBJIEKTPOJIUTBI, IEKTPOIUTUYECKAs JAUCCOLMAlMs, peakU HOHHOro OOMeEHa,
KaTaJIn3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCIICHHE€ M BOCCTaHOBJICHHE, AJJIOTPONHs, aM(OTepHOCTh, XHMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAUIMYeCcKas), KpUCTaUIMYecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMMUYECKOH pEaKUuu, NpPEIeNbHO JIOIyCTHUMast
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U IPUMEHSATH 3TH
IIOHSTHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCIIOJIb30BAaTh XUMHUECKYI0O CHUMBOJHUKY Ui COCTaBlIeHHS (OpMyn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCICHHUS XUMUYECKMX JJIEMEHTOB B
COCIMHEHUAX Pa3JIM4YHOIO COCTaBa, MPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COeNMHEHUH 1o Qopmysiam, BUI XUMUYECKOW CBS3U (KOBAJICHTHAs, MOHHAS,
METaJUIN4YecKas) B HEOPraHMYECKUX COEJUHEHUSAX, 3apsii HMOHAa IO XHMHUYECKOH
dopMyiie, XxapakTep Cpelpl B BOJHBIX PAcCTBOpaxX HEOPraHWYECKUX COEIMHEHHH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanueckoro 3akona J[. M. MenaeneeBa u JEMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATH U XapaKTepu3oBaTh Tabmuunyo ¢opmy [lepronngeckoit
CUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3ivuaTh IMOHATHUS «IJaBHas mnoArpymma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u OoJblIME MEPUOJIBI,
COOTHOCUTh 0003HAu€HMs, KOTOpble HUMEIOTCd B IEpUOAMYECKOH Talnuue, C
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX IJIEMEHTOB (COCTaB U
3apsiz s7ipa, oOLIee YUCIIO MIEKTPOHOB M PACHpPEeNICHHE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH O0IIKME 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB JJIEMEHTOB U HX
COCIMHEHUN B IPEJeNax MaJbIX IIEPUOIOB U INIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (MO0 YMCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIEHNSI XUMHUUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIMEe U crHeuuduyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPKasl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIAITh YPABHEHUS DJIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEJIOUEN U COJIEH,
MOJIHBIE U COKpAIEHHBIE YPABHEHUS peakIil HOHHOrO 0OMeHa, ypaBHEHMs PEaKlU,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIY BeEleCTBaMU
pa3IM4YHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
MPOTEKaHUsI XMMUUYECKUX MPEBPAILlEHUH B Pa3INYHbIX YCIOBUSAX;

BBIUNCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPaBHEHUIO XUMUYECKON peakluu;

coOyo/iaTh  MpaBHJa TIOJIb30BAaHUS XMMHMYECKOW TOCYJOoH U J1abOpaTOpHBIM
0o0OpyJIOBaHUEM, a TaK)Ke IpaBHUja OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHUIO
¥ cOOMpaHUIO ra3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);
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MNpOBOAUTL PCAKIUH, MOATBCPKIAAOUINC Ka4eCTBEHHBIA COCTAaB Pa3JIMIHBIX BCIICCTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-,
CHJIMKAT-, Cy.]'IB(baT-, TUAPOKCUA-UOHBI, KAaTHOHbBI aAMMOHHUS W HWOHBI H3YUCHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIICCTB;
MNPUMCHATH OCHOBHBIC OIICpalvun MBICIIUTEIbHONU ACATCIIBHOCTH — aHaJIu3 M CHUHTC3,
CpaBHCHHC, O606H.[CHI/IC, CUCTCMATU3allUI0, BbIABICHHUC MPUYUMHHO-CIICACTBCHHBIX
CBSI3eH — JUIS W3YYEHHs] CBOMCTB BEUICCTB M XMMHUYECKHX PEaKIUi, €CTeCTBEHHO-
HAyYyHbIC METOJbI [O3HAHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCINPOBAHUE,
IKCIEPUMEHT (PEaTbHBIA U MBICIICHHBIN ).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC
KoanuyecTBO 4acos DJIeKTPOHHbIE Peanmuzanus
HanmeHnoBanme
Ne A3/1€J10B 1 TeM K I (uudposBbie) BOCIIUTATEIHHOI0
n/n p Bcero OHTPOJILHBIC PAKTHYCCKHE oOpa3oBaTe/ibHbIE NoTeHIHAJIa (BUABI U
NporpamMmsbl padoThI padoThI
pecypchl (¢opmnbl gessTeILHOCTH)
Pa3nea 1. [lepBoHayaibHble XUMUYECKHUE OHSATHUS YCTaHOBJICHHE JJOBEPUTEIbHbBIX
XuMusa — BayKHast OTHOULIEHUN MEXKIY YUUTEIEM
o0macTh U €ro yYeHUKaMH,
bubmuorexa [JOK
11  CCTeCTBOSHAHNA K 5 0 2 Piipsim edspp u/zg | CPOCOCTEYOIX
' MPaKTHYECKOM pS.//m. U MO3UTUBHOMY BOCIIPHUSTHIO
JeSITeNIbHOCTH 41837c yYaluMHCs TpeOOBaHUH U
YyejaoBeKa IpOCKO yuuTesns,
Bu6morexa [IOK MIPHUBJICYCHUIO X BHUMaHUS K
BemecTtBa n i
1.2 m 15 1 0 https://m.edsoo.ru/7f ©0CY*aaeMoii Ha ypoxe
XUMHUYECKUE PEAKIINH 41837C uHbOpMAaLH
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeAcTaBUTEeIN HEOPraHUYECKUX BelIeCTB ¢dbopmupoBaHue

Bubmmoreka LIOK OTBETCTBEHHOTO OTHOIIIEHUS K
2.1 ﬁﬁiﬁeﬁ?ﬁi&?ﬁ& 6 0 1 https://m.edsoo.ru/7f Y4€HHUIO, TOTOBHOCTH U
41837¢c CIOCOOHOCTH O0YYAIOIINXCS K
BuGmnorexa [TOK CaMOPAa3BUTHIO U
2.2 Bonopon.Ilomsrie o 8 0 1 https://m.edsoo.ru/7f C@MOOOPasOBaHIIO Ha OCHOBE
KHACJIO0TaX U COJAX 41837¢ MOTHUBAIMH K 00y4EHHIO U
Bopna. Pacteopsl. bubnuoreka [IOK MOSHAHHIO
2.3 [Toustue 06 5 1 1 https://m.edsoo.ru/7f
OCHOBaHHIX 41837c
OCHOBHBIC KIIACCHI bu6nuoreka [IOK
2.4 HEOPraHUYeCKUX 11 1 1 https://m.edsoo.ru/7f
COCIMHEHMI 41837c
Hroro 1o pasneny 30
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Paznea 3. [lepuoaguueckuii 3axon u [lepuoauyeckas cucrema xumuueckux 31emenTon /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMU

[Tepuoanueckuii 3aKOH
u [lepronnueckas
CUCTEMAa XUMUYECKUX
anemenToB /. .
Menpeneena.
Ctpoenue aToma

3.1

bu6nmoreka [IOK
https://m.edsoo.ru/7f
41837c

XuMuyecKast CBSI3b.
OKHUCIIUTEIIHHO-
BOCCTAHOBHUTEJLHBIE
peaknuu

3.2

bubmuorexa [JOK
https://m.edsoo.ru/7f
41837c

IpUMEHEHHE Ha YPOKax
WHTEPaKTUBHBIX ()OPM pabOTHI
yUaIIUXCS: -
UHTEJUIEKTYaJIbHbIX UTD,
CTUMYJIUPYIOIIAX
II03HABATEJILHYIO MOTHUBALIUIO
IIKOJIBHUKOB ()OPMHUPOBAHUE
KOMMYHHKaTHUBHOMN
KOMITIETEHTHOCTH B OOIICHUH U
COTPY/AHUYECTBE CO
CBEpCTHUKaMH (HOPMUPOBAHHE
LIEJIOCTHOTO MUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
00I11eCTBEHHOHN MPaKTHUKU
pa3BUTHE MOPAILHOTO
CO3HaHUS U KOMIIETEHTHOCTH B
peLIeHNH MOpalIbHBIX MPOOIEM
Ha OCHOBE JINYHOCTHOTO
BbIOOpA MPHUBJICUEHUE
BHUMAaHHUs HMIKOJIbHUKOB K
[IEHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha YpOKax
SIBTICHHUIA, OpTaHU3aIHs UX
paboThI ¢ moy4aeMoil Ha
YPOKE COIMAIBHO 3HAYUMOU
uHpopmMaLuei

Uroro no pazgeny

15

bu6nuoreka [IOK
https://m.edsoo.ru/7f
41837c
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PesepBHOE Bpems

bu6nmoreka [IOK
https://m.edsoo.ru/7f
41837c

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68
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9 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumenoBanue pa3jiesioB K n (undposbie)
n/n U TeM NMPOrpaMmbl Bcero OHTPOIBHBIC PaKTHIECKNE o0pa3oBaTejibH
padoTbI padoTbI bIe pecypebl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
bubnuoreka
[ToBTOpEHME 1 yriTyOJIeHHE IIOK
1.1 3HAHWI OCHOBHBIX Pa3fciioB 5 1 2 )
https://m.edsoo.ru
Kypca 8 kiiacca [7§412636
bubanoreka
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 LHOK
' XUMHYECKMX PEaKIUii https://m.edso0.ru
[7f412636
bubnnoreka
DIIEKTPOTUTHIECKAs 1IOK
1.3 JHCCOIHAINI. XUMUYCCKHE 8 1 1 hitps://m.eds0o.ru
pEaKIuu B pacTBOPax 17£412636
Uroro no pazgeny 17
Paznen 2. HemeTanabl 4 UX COeIMHEHUS
bubnnoreka
OO01mas xapakTepuCTHKa 1TOK
2.1 XUMHYECKHX DIIEMEHTOB 4 0 1 ]
VIIA-roviiiss. TatoreHs: https://m.edsoo.ru
PYTUIRL /7412636
OO01mas xapakTepuCTHKa bubnmoreka
29 XUMHYECKHUX 3JIEMEHTOB 6 0 0 HOK
' VIA-rpynmnsl. Cepa u eé https://m.edsoo.ru
COEIMHEHUS [7f412636
OO0m1as XxapakTepucTUKa bubnuoteka
2.3 XMMHYECKHX 3JIEMEHTOB 7 0 1 LHOK

VA-rpynmnsl. A3zot, pocdop

https://m.edso0.ru

Peanuzamus
BOCIIUTATEIbHOIO
NoTeHIuAa A (BUAbI U
¢opmbI 1eATEIBLHOCTH)

no0yKIeHUE KOJTHHUKOB
coOJIroIaTh HA YPOKE
OOIIETTPUHATHIE HOPMBI
TIOBEJICHHUS, TIPaBUIIA
OOLIEHMS CO CTApIIMMHU
(yuutensimMu) u
CBEPCTHUKAMHU
(IIKOJIbHUKAMH ), TPUHIIHUITBI
y4eOHON AUCIUTUIMHBI U
CaMOOpraHU3aIH

BKJIIOUEHHE B YPOK UTPOBBIX
IpOLENYP, KOTOPBIE
MIOMOTAIOT MOJIJIEPKATh
MOTHBALUIO AETEN K
MOJTYYEHHIO 3HAHUM,
HaJIAKMBAHUIO TTO3UTUBHBIX
MEXKJIMYHOCTHBIX OTHOIIEHUI
B KJIaCC€ OCBOCHHE
COIMAIIBHBIX HOPM, ITPaBUJI
MOBENICHUs, posiel u hopM
COLIMAIbHOM KU3HU B
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N UX COCAUHCHUA

[7f412636

rpynmnax u cooouecTBax

OO0m1as XxapakTepucTUKa bubnuoTeka
XHMUYCCKHX DJICMCHTOB HOK
2.4 8 :
IVA-rpymmsl. Yrieposa u https://m.edsoo.ru
KPEMHHUIA U UX COCAMHEHUS [7t41a636
Hroro mo pazueny 25
Pa3nen 3. MeTa/iibl U UX COeIMHEHUS
bubnmnoreka (hopMUpOBaHHE OCHOB
. OK 9KOJIOTUYECKOU KYJIbTYPhI
3.1 OO01mure cBOWCTBa METANIOB 4 1 i YIARTYP
https://m.eds00.ru  cooTBeTCTBYIOIICH
/7412636 COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBIITUICHUS
OPMHUPOBAHHE OCO3HAHHOTO,
bubnuoteka (opp
. YBOXHTEIHHOTO H
Baxnelme MeTauibl 1 X HOK
3.2 16 JTO0OPOKENATEITHHOTO
COCTMHEHHS https://m.edsoo.ru '~ ok J—
/7412636
YeJIOBEKY, €r0 MHEHHUIO,
MHUPOBO33PEHUIO
Hroro no paszneny 20
Pa3nes 4. Xumus u okpy:kawmasi cpeaa
UCTIONb30BaHUE
BOCTIMTATEITHHBIX
BO3MOXKHOCTEH CO/Iep KaHUsI
y4eOHOro MpeMeTa uepes
€MOHCTPAIIHIO JIeTAM
bubmotexa ﬁ nMe OI:} ;ITBGTI(L‘,TBCHHOFO
4.1 Bemectsa u matepuansi B 3 HOK rpa>1< :choro MHOBEIEHUI ,
' JKH3HH YeJTOBEKa https://m.edsoo.ru (bpo MILI/I OBaHITC eHII{lOCTH
/7412636 pMD .

3I0pOBOTO M 0€30MacHOr0
o0pa3a )XKM3HH; YCBOCHHE
MPaBIJI UHAUBUAYAILHOTO U
KOJUIEKTUBHOTO 0€30I1acHOI0
MOBE/ICHUS B YPE3BBIYANHBIX
20



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

CUTYaIUsX, YTPOKAIOLINX
JKA3HU U 30POBbIO JIHOIEH

Hroro mo pazueny 3
Bubnuoreka
LHOK

PeszepBHoe Bpemst 3 0 https://m.edso0.ru
[7f412636

OBIIEE KOJIMYECTBO HACOB 68 12

[10 ITIPOT'PAMME
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