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HNOACHUTEJIBHASA 3AIITUCKA

[TporpaMmMa o XuMuu Ha ypOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YIETOM KOHICHIIUU MPEMOAaBaHus y4eOHOTo MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoir denepamnmm.

[IporpaMmma mo XuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTernu OOyYCHHS,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIUXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
o0s3aTenpHOEe MPEIMETHOE COZepKaHUe, MPelyCMaTpUBaeT paclpeielieHue ero mo Kjiaccam u
CTPYKTYpHUPOBAHUE IO pa3jiejaM U TeMaM MPOorpaMMbl IO XUMUH, OIIPEIEIseT KOJIUYECTBEHHbIE
Y KaYECTBEHHBIE XaPAKTEPUCTUKHU COAECPIKAHUS, PEKOMEHIYEMYIO MIOCIEA0BATENbHOCTh U3YUEHUS
XUMHUH C YIETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKH Y4eOHOTO mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaroXcs, ONpeaessieT BO3SMOKHOCTHY MPEAMETa JIJIs peaiu3alun
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBI Ha YpPOBHE
OCHOBHOTO 00mIero oOpa3oBaHMs, a Takke TpeOOBaHMM K pe3ysibTaTaM OOydeHHs XMMHUU Ha
YPOBHE IIeJIel U3yUeHHUsl MPeIMEeTa U OCHOBHBIX BUJIOB y4€OHO-ITO3HABATEILHON JEATEILHOCTH
00y4aromerocsi o OCBOCHHUIO Y4eOHOTO COJepKAHUSI.

3HaHUEe XUMHUH CIYKHUT OCHOBOMW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaAIOIIETOCs, €T0
MPEJICTABICHUI O MAaTEepUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPaAIOT (hOpMUPYEMbIE XUMUEH
MIPEACTABJICHHS O B3aUMOIIPEBPAILICHUSIX YHEPTUU U 00 PBOJIIOIIMH BEIIECTB B MPUPOJIE, O IMYTAX
pelieHuss riI00albHBIX MPOOJIEM yCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
SHEPTreTUYECKOM, TUIIEBOM U KOJIOTHYECKON 0€30MMacHOCTH, TPOOIEM 3IpaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET pean3aiii BO3SMOKHOCTEH JJIsi CaMOPa3BUTUS U (POPMUPOBAHUS KYIIBTYPBI
JUYHOCTH, € o01Iel u GyHKIIMOHATBHONU IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHPOBAHKE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH O0YyJarOIInuXCs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOMl ~ N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATCIILCKAX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKWU3HM, TaK W B
npodeccuoHaNbHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI IIEIOCTHOTO
B3TJI511a Ha €IUHCTBO MPHUPOBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPAaMOTHOCTH O0YJarOIINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSIM, K TIPUPOJAE, K YEJIOBEKY, BHOCHT CBOM BKJIaJ B SKOJOTHYECKOE OOpa3OBaHHE
00ydaronuxcs.

JlanHble HampaBJjeHUsT B OOYyUYE€HWHM XUMHH OO€CIIEUMBAIOTCS CTEHU(UKON COIAEp KaHUS
y4e0HOT0 MpeIMeTa, KOTOPHIH SIBISIETCS NEAarorn4eckl aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKd XUMHUU Ha OMPeeIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHHsS OPUEHTHPOBAH Ha OCBOCHHUE
00yJaroNMMHUCS CUCTEMbl TIEPBOHAYAIBHBIX MMOHATUM XUMHUH, OCHOB HEOPTAaHMUECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATHN OPTaHUYECKOW XUMUHU.

CtpykTypa coaep:kaHHsl MPOrpaMMbl N0 XUMHH C(POPMUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ usydyenuro. CoaepiaHue CKIAAbIBAECTCS W3 CHUCTEMbl MOHATHM O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XHUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl MO MNPUHIIMITY [OCJIEI0BATEIbHOTO Pa3BUTHS 3HAHUM HAa OCHOBE
TEOPETHUECKHUX MPECTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS] KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YY€HHUsSI O CTPOCHHUH aTOMa U XUMHYECKOU CBS3H;

— TIPE/ICTABJICHUI 00 JIEKTPOTUTHIECCKOM TMCCOIMAIIUN BEIIECTB B paCTBOPax.
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Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH MOJYYEHHBIX M
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEA0BATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GYHKIIUN OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOSHUS U BO3MOXKHOCTEH MPAKTHIECKOTO
MIPUMEHEHUS U MOTYYEHUS N3yYaeMbIX BEILIECTB.

OcBocHHE MPOrpaMMBI 0 XUMHUHU CIIOCOOCTBYET (HOPMHPOBAHHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HaHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHue xumuu
MIPOUCXOUT C MPUBJICUCHUEM 3HAHU U3 pPaHee U3YUCHHBIX YUEOHBIX peaAMETOB: « OKpy Karoluit
Mup», «buonorus. 5-7 xknacce» u «dusnka. 7 Kiacey.

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHI OCHOB XUMHUECKOW HAYKH KaK
00J1acTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM JESATEIbHOCTH YeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHCHTOB MHPOBOW KYJBTYpHI. 3a/ada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHHWN MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKdH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YUYEHHUH BEIECTB M XUMUYECKUX PeaKIuil, B
GOpMUPOBAHUM ¥ PA3BUTHH I[MO3HABATEIBHBIX YMEHHH M UX TPUMEHEHHUH B Y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIEI0BATEIbCKOM AeATeIbHOCTH, OCBOCHUHU MPaBHII 0€30MacHOTO
oOpalieHus ¢ BeIECTBAMH B MIOBCETHEBHOM >KU3HMU.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUCHHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMmHupoBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHUIO PEIIEHUH, CIMOCOOHON aJanTHpPOBATHCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HAaNpaBJICHHOCTh OOYy4YEHMs] Ha CHCTEMAaTH4YeCKOe MpUOOIIEeHHE O0O0y4aroIuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABATEJIbHOW  JEATENbHOCTH, Hay4YHbIM  METOAAaM  IIO3HaHWI,
(GOPMUPYIOIIUM MOTHUBALIAIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYalOIIMMUCS OIbITa
Pa3HOOOPA3HOMN NIEeATENTLHOCTH, MO3HAHUS M CAaMOIO3HAHMUSI, KIIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE I PA3IMUHbIX BUJOB JESTEIbHOCTH;

— ¢opmupoBanue o0mel PyHKIIMOHATBHON H €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qHclie yMEHHUH OOBSICHATH U OIICHUBATh SIBICHUS OKPYKAIOIIETO MUPA, UCIIONIb3YS 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, TPUMEHSITh WX MPHU pPEIICHUU MpoOjeM B MOBCEIHEBHOU
JKU3HU U TPYIOBOM JESATEINbHOCTH;

— ¢opMHpOBaHHE y 00YUYAIOIIUXCS TYMaHUCTUUECKUX OTHOIIEHUM, TOHUMAHHS [IEHHOCTH
XUMHUYECKHX 3HAHWHM Ui BBIPAOOTKU SKOJOTHYECKH I€1ecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 30POBbA M OKPYXKAIOIIEH MPUPOTHON
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHHIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
po( WISl U HAMPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OO61ee yuCiIoO 4acoB, OTBEAEHHBIX I M3yUEHHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETO
obOpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleN0), B 9 kiacce — 68
qacoB (2 yaca B HEZEII0).
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COAEP) KAHUE OBYUEHUSA
8 KJIACC

IlepBoHauya/bHbIE XUMHYECKHE TTOHATHUS

[Ipenmet xumuu. Poiab XMMuUU B )KM3HH YeIOBEKa. XMMUA B CUCTEME HayK. Terna 1 BenecTna.
®du3nueckue CBOMCTBA BEIIECTB. Arperarnoe cocTosiHue Beiiect. [loHsTre o MeToax mo3HaHus
B xuMuH. YucTtelie BemiecTBa U cMecu. CriocoObl pa3ieiieHusl CMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKHUE 3JIeMEeHTbl. CUMBOJIBI XUMHUECKHUX 3J1eMEHTOB. [IpocThie
Y CII0’KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas: popMyna. BaqeHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH TOCTOSIHCTBA
coctaBa BemiectB. OTHocuTenbHass aToMmHas Macca. OTHOCUTEIbHAs MOJEKYJIspHas Macca.
MaccoBast 1011 XUMHUYECKOT'0 JIEMEHTA B COSTMHCHUM.

Konnyectso BemectBa. Moib. MossipHast macca. B3auMOoCBs3b KOJIMYECTBA, MACCHI U YUCIIA
CTPYKTYPHBIX €IMHUII BemecTBa. Pacuérel mo opmysiaM XUMHUYECKUX COCTUHECHH.

@u3znyeckue MW XHUMUYECKUE SBJIEHUSA. XHUMUYECKass peakuus U e€ IPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIeCTB. XHUMHUYECKHUE ypaBHeHHUs. Kmaccupukamus XMMHYECKUX pPeaKIuit
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XUMHYECKOW TOCYy/IOH, MpaBWIaMHd pa0bOTHI B Jaboparopuu U TpuéMamu
oOpaieHusi ¢ 1a00OpaTOpHBIM 00OPYJOBaHHEM, H3y4YE€HHWE M OMHCaHHue (U3MYECKUX CBOMNCTB
00pa3IoB HEOPTAHMUECKUX BEIECTB, HAOMIOACHUE (PU3NUECKUX (TUIaBICHUE BOCKA, TasTHUE JIb/IA,
pacTupaHue caxapa B CTYNKe, KMIIEHHE W KOHACHCAIlUs BOJbI) M XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNE MEJIHOW MPOBOJIOKH, B3aUMOJCHCTBUE MeJIa C KHCIIOTOW) SIBJICHUM, HAOIIOACHUE U
ONHMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pa3joKeHHe caxapa, B3auMOJICHCTBUE
CEepPHOM KHCIIOTHI C XJOpUIOM Oapusi, pasnoxkenue ruapokcuna meau (II) mpu nHarpeBanuu,
B3aMMOJIeiicTBHE kere3a ¢ pactBopoM cou menu (II), uzydyenue crnocoGoB pazaeneHust cMeceil: ¢
MIOMOIIbI0 MarHuTa, (QILTPOBAHUE, BHIAPUBAHUE, JUCTHIUISIMS, XpoMaTorpadus, IPOBEICHIEC
OUMCTKHA TIOBapEHHOM coyid, HAOMIOJEHHWE M OMNHCAHHE PEe3yJbTAaTOB IPOBEJICHUS OIIbITA,
WJUTIOCTPHUPYIOIIETO 3aKOH COXPAHEHUSI MACChI, CO3/IaHUE MOJIEJICH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Iepuoauveckuii 3axkon u Ilepuoguueckass cucrema xummu4yeckux iementos . W.
MenpeneeBa. CTpoenne aToMoB. XuMH4YeCKasi CBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKHA KJIACCU(PUKAIUA XUMUIECKUX 3JIeMEHTOB. [IoHSITHE O Tpynmax CXOIHBIX
AIIEMEHTOB (IIETIOYHBIE U MIEIIOYHO3EMEIbHbIE METaJlIbl, TaJOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckass cucrema xumuuyeckux diemeHToB [ WM.
MengeneeBa. KopoTkonepuosnnas u uMHHomepuonHas (opmbl Ilepuoanueckoil cucTembl
xumuueckux dnemeHToB JI. WM. Menneneesa. Ilepuonbsl u rpynmnbl. PU3HYECKHM CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sziep. M3otomnbl. DnekTpoHbl. CTpoeHHE IEKTPOHHBIX
obosouek aromMoB mepBbIX 20 xumuueckux osnemeHToB Ilepuommyeckoit cucremsr JI. U.
MenneneeBa. XapakTepUCTUKAa XMMHYECKOIO 3JIEMEHTA I10 €ro MOJIOKEeHHIO B llepmomgmueckoi
cucteme /1. 1. Menpeneena.

3aKOHOMEPHOCTU U3MEHEHUsl pajuyca aTOMOB XMMUYECKHX 3JIEMEHTOB, METANIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPyIaM U MEPUOIaM.

3nauenue [leproanueckoro 3akona u [leproaguyeckoil cuCTEMbI XUMUYECKUX AJIEMEHTOB JJIs
pa3BUTHS HAykH U npakTuku. [{. 1. MeHeneeB — yu€HbIN U rpak JaHUH.

XumMmudeckas CBSI3b. KoBanentHas (momsipHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenens okucneHus. OKUCIUTENBLHO-BOCCTAHOBUTENbHBIE peakinu. [Ipoliecchl okucieHus u
BOCCTaHOBJICHHS. OKHUCIIUTEIH U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:
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u3yudeHne o0pas3IoB BEIIECTB METAJIOB U HEMETAJIJIOB, B3aUMOJICHCTBHE THAPOKCH 1A IIMHKA
C pacTBOpaMH KHUCJIOT M IIEJIOYEH, MPOBEJEHUE OMNBITOB, WUIKOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, pEaKLIUU Pa3JI0KEHUs, COETUHEHUS).

Ba:xHelinue npeacraBuTe/ M HEOPraHMYECKNX BelIeCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopon — a35eMEHT M IpPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoze, Gu3nYecKue U XUMUYECKHE CBOMCTBA (peakluu TOpeHus).
Oxcunpl. Ilpumenenue kuciopoma. CrnocoObl MOMyYeHHS KHUCIOpoJa B JabopaTopuu H
npoMbIlieHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H — alIoTponHas MOAU(pHUKAILUSL
KHCIJIOPOJA.

TernnoBoil 3p¢peKT XUMHUYECKOW peakIuH, TEPMOXMMUYECKHE YpaBHEHHUS, OK30- H
SHAOTEPMHUUYECKHE peakuu. TOIUMBO: Yroib MW MeETaH. 3arpsi3HEHUE BO3AyXa, YCUJICHUE
NapHUKOBOTO AP QeKTa, pa3pyluIeHre 030HOBOTO CIIOS.

Bogopon — aneMeHT u npocTtoe BemecTBo. Haxoxaenue Bogopo/ia B mpupoje, Guzndeckue
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHUE, CIIOCOOBI IoslydyeHus. KuciaoTel u comnu.

Monsipablii 00bEM ra3oB. Pacuérel 10 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBorcTtBa BoAbl. Boma kak pacrBopurens. PactBopel. HacelieHnesle u
HEHACBIIIEHHbIE paCTBOPBL. PacTBOpUMOCTH BelIECTB B Boie. MaccoBasi 10J11 BELIECTBA B PACTBOPE.
Xumudeckue coiicTBa BOAbl. OcHoBaHusA. Poiib pacTBOPOB B MPHUPOJE U B JKU3HU YEIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arpss3sHeHue NpupoaHbIX Bod. OXpaHa U OUYMCTKA PUPOAHBIX BOJ.

Krnaccudukanus Heopranmdeckux coenuHeHuil. Okcunbl. Kinaccudukamuss OKCHIOB:
coneoOpa3yromire (OCHOBHBIE, KHUCIOTHBIE, aMpOTepHbIe) U HeconeoOpasyroe. Homenknatypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lomyyenne okcuaos.

OcHoBanusi. Knaccudukanus oOCHOBaHMI: MIENOYM W HEPACTBOPUMbBIE OCHOBAHHUS.
Homenkiarypa ocHoBanui. @u3MYECKHME M XMMUYECKHE CBOWCTBA OCHOBaHMU. [lomydenue
OCHOBAaHUM.

Kucnorsl. Kmaccudukanms xucnor. Homenknarypa xkucior. @u3nveckue ¥ XUMHUYECKHE
cBoiicTBa kucior. Pan akrusnoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coneii. dusnyeckue m Xxumuueckue cBoiicTBa coiei. [lomydenue
COJICH.

I'eneTnyeckas CBA3b MEXKYy KJIACCAMU HEOPTAaHUYECKUX COCIUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/IeNIEHNuE COJEpKaHUS KUCIOpOoJa B BO3IYyXE, MOJy4eHHUE, COOUpaHUE,
pacrio3HaBaHME W M3y4YEHHE CBOWCTB KHCIIOPOJA, HAOJIIOJCHHE B3aMMOJICHCTBHS BELIECTB C
KHUCJIOPOJIOM UM YCJIOBHSI BO3HMKHOBEHHUS M IpPEKpalIeHHs] TOpeHus (Ilokapa), 03HAaKOMJICHHE C
o0pa3iaMu OKCHJIOB M OIMCAaHUE UX CBOICTB, MOMy4YeHue, coOupaHue, pacro3HaBaHUe U U3yUeHUe
CBOICTB Bojopoja (ropeHue), BzaumojencTBue Bojopona c¢ oxkcuaoM menu (II) (BozmoxkHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), HAOIOJeHHE OOpa3loB BEIIECTB KOJIWYECTBOM 1 MOIb,
UCCIIEJIOBaHUE OCOOEHHOCTEH pacTBOPEHMs] BEIIECTB C  PA3IMYHOM  pPacTBOPHUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOW MacCOBOM JI0JE€H pPACTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOJABI C MeTallaMd (HaTpUeM M KajblMeM) (BO3MOXHO HCIOJIb30BaHHUE
BUJIEOMATEPHAJIOB), HCCIIEZIOBaHHE OOpPa3ll0B HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/IEHNE W3MEHEHHUs OKPAacKM WHJUKATOPOB B pacTBOpax KHUCIOT W LIEJIOYEH, HU3ydeHHE
B3auMoJieiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOIl KUCIIOTHI, KUCIOT C METalIaMH, peaKIii
HEHUTpaIM3aliu, OJy4Y€HNE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJTHOIO METajlIa APYTUM U3
pacTBOpa COJIM, pELICHUE DKCIEPUMEHTAIbHBIX 3aJad 10 TeMe «BaxHenmme Kiaccsl
HEOPTraHWYECKUX COECTUHECHUI.

MEKITIPE/IMETHBIE CBA3H

Peanuzanus MeXNpeaIMETHBIX CBS3€d NPU M3YyYEHWH XMMHUHU B 8 KJIACCe OCYLIECTBISAETCS
yepe3 UCIOJIb30BaHKE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHATHHA, TaK U MOHATHH, SBIISIOLIMXCS
CHUCTEMHBIMU IS OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
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OO01mure ecTecTBEHHO-HAYYHbIE TTOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHaJIH3,
CHHTE3, KJIacCH(PHKAIWs, TMEPUOANIHOCTh, HAOIIOJICHUE, OKCIEPUMEHT, MOJICIUPOBaHUE,
U3MEpEHHNE, MOJICIh, SIBJICHHE.

Oduszmuka: MaTepus, aroM, O3JEKTPOH, TPOTOH, HEUTPOH, WOH, HYKIWA, H30TOIIBI,
pPaZMOaKTUBHOCTh, MOJICKYJIa, JJICKTPUYECKUN 3aps, BEIIECTBO, TelOo, OO0BEM, arperarHoe
COCTOSIHUE BEIIECTBA, T'a3, (PU3UYECKUE BEIMYUHBI, CIAUHHUIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
38361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TOJIE3HBIC HCKOTIAEMBIE,
TOTLIMBO, BOJTHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKas peakuust

Ilepnonnueckuin 3akoH. Ilepumonmueckas cucrema xumuyeckux dieMeHroB J[. .
Menneneesa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX DJIEMEHTOB
NEepBBIX TPEX MEPHUOIOB, Kajlus, KalbLMs MU HUX COCAMHEHHUH B COOTBETCTBUHU C IOJIOKEHHEM
3J1EMEHTOB B lleproanueckoit cucreMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJbI XUMHYECKOM CBSI3U. THIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PEIUETKU U BU1a XMMUUYECKOH CBSI3H.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHUX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIaCCaM HEOPraHMYECKUX COEAMHEHNMN, TEHETUYECKasl CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanus XuMHUUECKUX PeakUMi MO pa3IMYHbIM IpPU3HAKaM (110 YUCIY U COCTaBy
YUYaCTBYIOUIMX B PEAKIIUH BEIIECTB, IO TEIUIOBOMY (P HEKTY, IO U3MEHEHHUIO CTETICHEH OKUCICHUS
XMUMHUYECKHX 3JIEMEHTOB, 110 00PaTUMOCTH, 110 YYACTHIO KaTaau3aropa). IK30- U 3HJ0TEPMUYECKUE
peakuuu, TEpMOXUMUYECKUE YPaBHEHUSI.

[Tonstne o ckopoctu xumuueckoil peakuuu. IloHsTHE 00 0OpaTMMBIX M HEOOPATHUMBIX
XUMHUUYECKHUX peakuusix. [IoHATHEe 0 TOMOreHHBIX U reTeporeHHbIX peakuusx. [lonarue o karanuse.
[TonsiTve 0 XMMHUECKOM paBHOBecuU. DaKTOPBI, BAUAIONIME HA CKOPOCTh XMMUYECKON PEAKIINH U
MI0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKIMU, DJICKTPOHHBIM OalaHC OKHUCIMTENIbHO-
BOCCTAHOBUTENBbHON peakiuu. CocTaBlI€HHE YpPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust >MEKTPOTUTHUECKON AUCCOLMALMU. DJIEKTPOIMUTHI U HEAIEKTpoJuThl. KaTtnosl,
aHUOHBI. MeXaHN3M AMCCOLMALMK BEIIECTB C PAa3JINYHBIMU BUIAMU XUMUYECKOU cBs3U. CTeneHb
nuccouranuu. CUibHbIE U ca0ble 3J€KTPOIUTHI.

Peakiun voHHOrO oOMeHa. YCIIOBHUSI MPOTEKAHUS PEaKLUUHd MOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBbIE ypaBHEHHs peakiuil. CBoilicTBa KHUCJIOT, OCHOBaHHMM W cojieil B cBeTe
npeJcTaBiIeHUu 00 3JeKTpOIUTHYECKON Tucconranuu. KauecTBeHHble peakiiui Ha HOHBL. [loHsTHE
O THJIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEHIECTB —
METAaJUIOB U HEMETaJIOB (rpaduTa ¥ aIMasa), CI0’KHBIX BEIECTB (XJI0pH/a HAaTpHsl ), UCCIIE0BaHHUE
3aBHCHUMOCTH CKOpPOCTH XMMMYECKON peakuuu OT BO3JIEHCTBUS pPA3JIMYHBIX (PaKTOPOB,
UCCJIEJOBAHUE DBJIEKTPOIIPOBOJHOCTU pPAacTBOPOB BEIIECTB, IpoOIEcca IUCCOLMALUU KHUCIIOT,
nienoue M cosiel (BO3MOXKHO HCIOJB30BaHUE BHUAEO MaTEPHUAIOB), IPOBEJIEHUE OIIBITOB,
WITIOCTPUPYIOIIMX TMPU3HAKM MPOTEKaHUs peakuuil MOHHOro oOMeHa (oOpa3oBaHHE OcajKa,
BbIJIEJICHHE Ta3a, O0O0pa30BaHMUE BOJbI), OMBITOB, WIIIOCTPUPYIOMIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peaKUUil (TOpeHHe, PEeaKUUU pPas3JIoKEHHs, COeIMHEHMs), paclO3HaBaHUE
HEOPraHMYECKUX BEHIECTB C I[IOMOLIbI0 KAYEeCTBEHHBIX peakUWid Ha HMOHBbI, pEUIeHHE
AKCIEPUMEHTAJIbHBIX 3a/1a4.
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HemeTa/iibl 1 HX cOeJUHEHHSA

OO0wrast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEpHbIE CTEIIEHU
okucneHus. CTpoeHue M (U3UYECKHUE CBOWCTBA MPOCTHIX BEUIECTB — TaJIOTEHOB. XUMHUYECKUE
CBOWCTBA Ha HpUMepe XJopa (B3aUMOJEHCTBME C MeTallaMH, HEeMeTajlaMM, IIeJI0YaMH).
XnopoBogopoa. ConsiHasi KUCIOTa, XMMUYECKUE CBOICTBA, MOJyueHUe, npuMeHenue. JleiictBue
XJIOpa U XJIOPOBOZOPOAA Ha OpraHM3M ueloBeKa. BaxkHelnue XJopuabl U UX HaXOXJIEHHUE B
IpUpOJIE.

O6mas xapaktepucThka 3JeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (U3NYECKHE CBOICTBAa NMPOCTBHIX BEIIECTB —
KHCJIOPO/Ia U cepbl. AJUTOTPOIHbIE MOAM(DUKALINY KUCIOPOIa U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBonopon1, cTpoeHue, hrusnyeckre 1 XuMudeckre cBoMcTBa. OKCHIbI Cephl KaK MPeICTaBUTENN
KHACJIOTHBIX OKCHAOB. CepHasi KUCIOTa, (PU3MYECKHMEe M XUMHYECKHE CBOMCTBa (0OImme Kak
IpeJCTaBUTENIs Kilacca KUCIOT U creunududeckue). XMMUUYECKHE PEaKIMH, JIeKallue B OCHOBE
IPOMBIIIJICHHOTO CIIOC00a MONyYeHHsI cepHOl KUCHoThl. [IpuMeHenue cepHolt kKucioTsl. Comu
CepHON KHUCJIOTHI, KAUeCTBEHHas peaklus Ha cysbdar-noH. Haxoxnenue cepbl 1 €€ coeAMHEHUH B
npupose. XUMHUECKOE 3arps3HEHHUE OKpYXKAroIleW Cpelapl COEIMHEHUSMU Cepbl (KHUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3/1yXa U BOAOEMOB), CIIOCOOBI €r0 NPEA0TBPALICHHUS.

OOmast xapakTepucTuka dyeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIIEHUs. A30T, paCIpOCTpaHEeHUE B IPUPOJE, PU3HUECKUE U XUMUYECKHE
cBoiictBa. KpyroBopor a3ora B mpupoze. AMMHaK, ero (u3NYecKne U XHUMHYECKHE CBOWCTBA,
nojy4yeHue u npuMeHenue. Cosin aMMOHUS, UX (pU3MUECKUE U XUMUUECKUE CBOUCTBA, IPUMEHEHHUE.
KadecTBeHHast peakuusi Ha MOHBI aMMOHUS. A30THas KHCJIOTa, €€ MOJy4deHue, QU3ndecKue u
XMMHUYECKHE CBOMCTBa (0OLIMe Kak TMpeicTaBUTENsl Kiacca KHUCIOT U cnenuduueckue).
Hcnonp30BaHnEe HUTPATOB U COJIEW aMMOHUS B KaU€CTBE MUHEPAJIbHBIX YA0OpeHUNH. XUMUYECKOE
3arpsA3HEHUE OKPYXKAIOLIEH cpelbl COEJUHEHUSMHU a30Ta (KUCIOTHBIC JOXKAM, 3arpsi3HEHHe
BO3/yXa, MOYBBI U BOAOEMOB). Docdop, amoTponHsie Mogudpukammuu dochopa, puzndeckue u
xumuueckue cBoiictBa. Oxcun docdopa (V) u docdopHas kucnora, pusndeckue 1 XUMUYECKUE
CBOIiCTBa, nosryueHue. Mcmonb3oBanue GocdaroB B KaueCTBe MUHEPAIBHBIX YI00pEHUIA.

OOmast xapakrepuctuka 531eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIICHUA. YTJEpOJl, aJUIOTPOIHbIE MOAW(UKAIIMM, PACIIPOCTPAHEHUE B
npupoe, puzndeckre u XUMU4eckue cBoiicTBa. Ancopouus. KpyroBopor yriepoaa B npupoze.
Oxkcupapl yriaeponaa, ux (U3MYECKHe U XUMUYECKUE CBOMCTBA, JEHCTBHE Ha JKMBBIE OpPraHU3MBI,
NOJy4YeHHEe U NMpUMEHEHHe. DKOJIOoruyeckre MmpobieMbl, cBI3aHHbIE ¢ okcuaoM yriepoaa (IV),
TUI0TE3a INI00aJTBFHOTO MOTETIEHUS KIMMAaTa, MapHUKOBBIN 3¢ dekT. YronbHas KUcaoTa u e€ cou,
ux (U3NYecKue U XMMHUYECKHe CBOWMCTBA, MOJMyYeHHe U npuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-HOHBI. Vcnionb3oBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEITBCKOM
XO3SMCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAaX KaK O COEAMHEHHUSIX Yyriiepoja
(MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, ITAHOJI, TIIUIEPUH, YKCycHas KucioTa). [IpupoaHble HCTOUHUKH
YTJI€BOI0POAOB (yroJib, MPUPOAHBIN ra3, HEPTH), MPOTYKTHl UX NepepaboTKu (OEH3UH), UX POJb B
ObITY W NpOMBINUIEHHOCTH. [loHATHE O OMOJOrMYEcKM Ba)KHBIX BEIIECTBaX: >KUpax, OelKax,
yIaeBoJax — M HX pOJIM B JKU3HM 4YeloBeKa. MarepuanbHOE €IWHCTBO OPraHUYeCKHX U
HEOPraHUYECKUX COEIMHEHUN.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBa, MOMy4YeHHE M IPUMEHEHUE.
Coenunenus kpeMHus B mpupoje. Ooume npeacraieHus 06 okcuae kpemuus (IV) u kpeMHueBoi
kuciote. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaskHele CTpouTeNbHbIe
MaTepuaibl: KepamMHuKa, CTEKJIO, IIeMEeHT, OeToH, jkene300eroH. [Ipobnemsbl Ge3omacHOTo
MCIIOJIb30BaHUs CTPOUTENBHBIX MaTepUaIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3lloB HEOPraHMYECKHX BEILECTB, CBOMCTB COJSHOW KHUCIIOTHI, MPOBEJIECHUE
Ka4eCTBEHHBIX pEaKIUil Ha XJIOPUI-UOHBI U HaOIIOJEHUE NMPU3HAKOB UX IMPOTEKAHHs, OMBITHI,
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oTpakaromue (Gpu3nuecKue M XMMUYECKHE CBOMCTBA TaJlOTEHOB M UX COEAWHEHHH (BO3MOKHO
WCIIOJIb30BaHNUE BHJICOMATEPUAIOB), O3HAKOMIICHHE C oOOpa3liaMH XJOPUIOB (TaJOTEHHIIOB),
O3HaKOMJICHHE ¢ oOpa3mamMu cepbl U €€ COCOMHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMaTepHanoB), HabOmOgeHUe Impolecca OO0yINIMBaHMS ~ caxapa I[OJA  JAeHcTBHEM
KOHIICHTPUPOBAHHOW CEpHOW KHCJIOTHI, U3yUYCHHE XMMHYECKHX CBOWCTB Pa30aBICHHON CEpHOM
KHUCJIOTHI, MPOBEIEHNE Ka4eCTBEHHOM peakIHH Ha Cylb(aT-noH W HaONoJeHuEe Npu3HaKa eé
NPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKHMH CBOMCTBaMHU a30Ta, (ocdopa W MX COCAMHEHHH
(BO3MOXXHO HCTIOJIB30BAaHKUE BUICOMATEPHUATIOB), 0Opa3iiaMu a30THBIX U (pochopHBIX yaoOpeHuH,
NoJlyueHue, coOupaHue, paclo3HaBaHWE W U3YYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
Ka4eCTBEHHBIX peakluii Ha MOH aMMOHHUA U PochaT-uOH U U3ydYeHHE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB), U3YUCHHE MOJICTICH KPUCTANIMISCKUX PEIIETOK aMasa, rpadura, QpyuiepeHa,
O03HAKOMJICHHE C MPOLIECCOM aACcOpOLMU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM H
YCTPOHCTBOM MPOTUBOTra3a, MOJIy4YeHHE, COOMpaHWe, paclo3HAaBaHHE M U3yYeHHE CBOMHCTB
YTJIIEKUCIIOro T'a3a, MPOBeIeHIE KaueCTBEHHBIX peaklnii Ha KapOOHAT U CUIIMKAT-UOHBI U U3y4eHUe
IIPU3HAKOB MX IIPOTEKaHUs, O3HAKOMIICHHE C IPOAYKLIHMEH CUIMKATHOM IIPOMBIIUICHHOCTH,
pELIeHUE SKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMe «BakHelIne HeMeTasulbl U UX COSIUHEHUD.

MeTtajiibl M X COCAUHEHUS

OO01mas xapakTepUCTHKAa XUMUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TOJIOKEHUS
B Ilepnonnueckoii cucreme xumuueckux anemeHToB [[. M. MeHneneeBa u CTpOEHHMS aTOMOB.
Crpoenue MetaioB. Meraminueckas CBsI3b M METAUIMYECKAs KPUCTAJUIMYECKas pelIETKa.
DNEKTPOXUMUYECCKUNA PsJl HampsDkeHUuM MeTauioB. DU3MYECKHEe W XUMUYECKHE CBOMCTBA
MeTaisioB. O6mue crnocoObl moixydeHus MetamuioB. [IoHsATHE O KOPpPO3UH METaIOB, OCHOBHBIE
CrocoObl 3amMThl UX OT Koppo3uu. CruiaBbl (CTajlb, YyTyH, JIOPaJIIOMMHMNA, OpoH3a) UM HX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[I{esrounble METAILIBL: ITOJIOKEHUE B Ileproanyeckoi cucreMe XuMUYECKUX 31eMeHToB J1. U.
MeneneeBa, CTpOEHHE UX aTOMOB, HAXOXKJEHUE B pupoae. Puznyeckue 1 XUMHUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanust). OKCUABI U TUIPOKCUABI HATPUsS U Kajusi. [I[pumMeneHune meaouHbIX
METaJIOB U UX COCIMHEHUM.

[IlenoyHO3eMeENbHBIE METAUIBI MArHUKA U KaJbLUi: 1oJoxeHue B [leprnoanueckon cucreme
xuMmuueckux snmeMmeHToB [[. M. MenzaeneeBa, CTpoeHHE UX aTOMOB, HAaXO0XKIEHUE B IPUPOJE.
Pu3nyecKkue U XMMUYECKHE CBOMCTBA MarHus W Kaublusd. BaxkHeWlne COCIUHEHUS KaJlbIUs
(oxcua, THAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHUSL.

AmomuHuii: nojoxenue B llepuoanueckoit cucreme xumudeckux snemeHtos JI. WM.
MeHeneeBa, CTpoeHUE aTOMa, HaXxOXJIEHHUE B INpupone. Pu3nueckue U XUMHUUYECKHE CBOWMCTBA
anmoMuHUs. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCH]IA AIFOMUHHSL.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme xumuueckux snaeMmeHtoB J[. U.
MeneneeBa, CTpoeHHE aTOMa, HAXOXKJIECHHE B Npupojae. PU3NUecKue U XMMHUYECKHE CBOMCTBA
xkene3a. Oxcuapl, ruapokcunbl U conmu xkenesa (II) m xemeza (III), ux cocras, cBoiicTBa u
IIOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE ¢ 00pa3ljaMi METaJIOB U CIUIaBOB, UX (PU3UUECKUMH CBOWCTBAMU, U3yUEHUE
pe3yJIbTaTOB KOPPO3MH METAIUIOB (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KalblMsi M HATpus C BOJOM (BO3MOXKHO  HCHOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOMCTB JKECTKOM BOJBI, IpoOlEccCa TOPEHHs Kele3a B
KHCII0po/ie (BO3MOKHO UCIIOJIb30BaHNE BUJIEOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peakiuii Ha WOHBI: MarHus, KaJblUs, aTIOMUHMS, HHKa, xene3a (II) u xeneza (III), memau (II),
HaOJII0/IEHUE W OMHUCAHKE MPOIIECCOB OKPAIIMBaHUS TUIAMEHU MOHAMU HATpUs, Kadus U KaJbIHs
(BO3MO’KHO HCIOJIB30BAHUE BUIEOMATEPUAIIOB), UCCIIEI0OBaHHE aM(POTEPHBIX CBOMCTB TMAPOKCHIA
ATIOMHAHMS M THIPOKCUJA IIUHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1ad o Teme «Baxuenmme
METaJUIbl U UX COEAMHEHUS.
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XuMus M OKpyKaLias cpeaa

BemectBa 1 Marepuasibl B MOBCEIHEBHOW >KM3HM 4YeEJIOBEKA. be3omacHoe HCMoJb30BaHHE
BEIIECTB M XUMHUYECKMX peakuuii B ObiTy. [lepBas moMomp NpU XUMHYECKHUX OXKOTAX U
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3sHEHUE OKpyXkaroleh cpelbl (MpeAesibHas TOmycTUMas KOHIEHTPALIHs
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun SKOJIOTHISCKUX TTPOOIIEM.

Xumuueckuit Ixcnepumenm:

n3ydeHrue 00pasIoB MaTeprajoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIC MATEPUAJIBI).

MEIIPE/IMETHBIE CBA3H

Peanuzanusi MexXnpeIMETHBIX CBSI3€M MPU M3YYCHHH XUMHUU B 9 Kilacce OCYIECTBISETCA
4yepe3 MCIOJb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX IMOHATHHA, TaK M MOHSATHN, SBJISIOMIUXCS
CHUCTEMHBIMU ISl OTACJBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (DaKT, rUmoTe3a, 3aKOH, TCOPHS, aHAJIU3,
CUHTE3, KiIacCu(pUKAIUs, TEPUOJAUYHOCTh, HAONIOJCHUE, JSKCIICPUMEHT, MOJICITHPOBAHUE,
HU3MEPEHHE, MOJICIb, SIBICHHUE, TAPHUKOBBINA d(D(PEKT, TEXHOIOTHS, MaTEPHAIIHI.

®dusnka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, OJEKTPUUYECKUWA  3apsi, MPOBOJHUKH, IOJYNPOBOAHUKH,
TUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHWE BEIIeCTBa, Tas,
PacTBOp, paCTBOPUMOCTh, KpUCTAJUTMYECKAsT pEeNIETKa, CIUIaBbl, (PU3NUECKHE BEIUYHHBI, CTMHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢orocunTes, npixanue, Omochepa, sKocHcTeMa, MHUHEpAIbHbIE yI0OpeHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TTOPOJIBI, TTOJIE3HBIC HCKOTIAEMBIE,
TOIUTUBO, BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHU HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSI

JInuHOCTHBIE Pe3yJbTAThI

JImaHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO 00mmIero o0Opa3oBaHUs
JOCTHUT'AKOTCS B XOIC OGy‘ICHI/Iﬂ XUMHUHU B €AUHCTBEC y‘IC6HOI7[ 158 BOCHHTaTCHBHOﬁ NCATCIIBHOCTHU B
COOTBETCTBUU C TPATULIUOHHBIMH POCCUUCKUMU COIIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
OECHHOCTAMU, HpI/IHﬂTBIMI/I B O6HICCTBC HpaBI/IJ'IaMI/I 158 HOpMaMI/I IIOBCACHUA U CHOCO6CTBYIOT
MpoleccaM caMONO3HAHMS, CAMOPA3BUTHSI M COIMANTU3AIUN 00yYatOIIUXCsl.

HI/ILIHOCTHI)IG p€3y1'II>TaTI:I OTpa)KaIOT TOTOBHOCTH O6yanOIHHXCH pYKOBOI[CTBOBaTBCSI
CHUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMM M PACIIUpPEHUE OMbITA JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOI'O OTHOIIEHUSA K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYUHOMY
HACJIEUIO, TIOHMMaHUsl 3HA4YeHHS XWMHUYECKOW HayKu B JKM3HH COBPEMEHHOTO OOIIecTBa,
CITOCOOHOCTH BJAJIETh JTIOCTOBEPHOM HWH(pOpMAIIUEH O TEPENOBBIX TOCTHKEHHSIX U OTKPBITHUAX
MHUPOBOH U OTEYECTBEHHOIN XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTpOICTBE MUpa
1 00IIeCTBA;

2) rpaKIaHCKOr0 BOCTIMTAHUSA:

HpeI[CTaBJ'IeHI/ISI 0 COIIMAJIBHBIX HOpMaX nu npaBI/max MEKIINYHOCTHBIX OTHOI_HeHI/II\/’I B
KOJIIICKTHUBE, KOMMYHUKaTHUBHOMN KOMIICTEHTHOCTH B 0OIIIECTBEHHO MOJIC3HOM,
y4eOHOMCCIIEIOBATENIbCKOM, TBOPUYECKOW W JPYTUX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOM AESITETbHOCTU MPH BBIMIOJHEHUN YYEOHBIX, TO3HABATENBHBIX 3a/1a4,
BBIITIOJTHCHUHN XUWMHUYCCKUX 3KCHepI/IMeHTOB, CO3JaHUN y‘-Ie6HI)IX HpOGKTOB, CTpeMJ'IeHI/ISI K
B3aMMOIMIOHMMAHHUIO U B3aMMOIIOMOIIM B TMPOIIECCE DTOM Y4eOHOH NeATenbHOCTH, TOTOBHOCTH
OIICHHUBATH CBOE IIOBCACHUC N HOCTYHKI/I CBOUX TOBapHHlefI C IMO3upnuu HpaBCTBeHHBIX nu HpaBOBLIX
HOPM C YYETOM OCO3HAHUS MOCIEJACTBUI MOCTYIIKOB;
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3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHpPOBO33PEHUYECKHE  NPEACTABICHHS O  BEIIECTBE W XMMHYECKOM  peakluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO pPa3BUTUS HAayKH U COCTABIIAIOIIME OCHOBY JUIS
MOHMMAaHHUS CYUTHOCTH Hay4HOI KapTHUHBI MHpPA, MIPEICTaBICHHs] 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHUS IPUPOABI, B3aUMOCBSA3SIX UEI0BEKa C IPUPOIHOM CPEIO, O POIU XUMUHU B IO3HAHUU 3TUX
3aKOHOMEPHOCTEM;

[IO3HABATEJIbHBIE MOTHUBBI, HAlpaBJICHHbIE Ha IIOJYYEHHE HOBBIX 3HAHUM 10 XUMUH,
HeoOXoauMble JiIsi OOBSICHEHUS HaOJI0aeMBbIX IIPOLIECCOB U SBJICHUH, I03HABaTEIbHOMH,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIBTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHOM pabOTHI €
y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JIMTEPATypOH, AOCTYNHBIMH TEXHUYECKUMHU CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYYEHHUIO M TO3HAHHIO, JHOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUI0, MPOEKTHOM M HCCIEA0BATEIbCKON JESTENbHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHs 00y4EHUS B TAJIbHEHIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBb:

OCO3HAaHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHU
Ha 3J0pOBbIii 00pa3 J>KWM3HM, OCO3HAHUE IMOCIEACTBHA U HENPHUITHE BPEIHBIX MPUBBIUEK
(ynorpeOyieHusI aJIKOrojsi, HAPKOTHUKOB, KypEHHUs), HEOOXOIMMOCTH COOJIOJCHUS TpaBUII
0€30MacHOCTH NP OOPAIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B ObITY U pealbHON KU3HHU;

5) Tpya0BOro BOCIUTAHMS:

MHTEpEC K MPaKTUYECKOMY H3y4YeHHUI0 mpodeccuil U TpyAa pa3iIudyHOro poja, yBaKEHHE K
TPYZy U pe3yJbTaTaM TPYJI0BOU JESATEIbHOCTH, B TOM YUCIIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX
3HAHUU TI0 XMMUU, OCO3HAHHBIN BHIOOP MHANBHUAYAIbHON TPACKTOPUH MPOIOJKEHUS 00pa3oBaHus
C y4€TOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB H
noTpeOHOCTEH, yCnemHoi npohecCHOHaIbHON NESTEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHH,
FOTOBHOCTb aJJaliTUPOBATHCSI B IPOPECCUOHAIBHOM CpEIE;

6) IK0JI0OrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOUIEHHE K MPUPOJE KAK MCTOYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHHWsS, MOHMMAHUE IIEHHOCTH 3J0pPOBOTO M 0Oe30macHOro odpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (DM3MYECKOMY M ICHUXHYECKOMY 3JI0POBBIO,
0CO3HaHME LIEHHOCTH COOJIIOJICHH MpaBHJl O€30MIaCHOTO TOBEJCHUS ITPH paboTe ¢ BELIECTBAMH, a
TaK)K€ B CUTyallUsX, YTPOXKAIOUINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOTyYaeMble MPU U3YYCHUH XUMUU, JJIs PEIIeHus 3a/1a4,
CBSI3AHHBIX C OKpYXKalollled NPUPOJHONW CpEOH, Uil TOBBIIICHHS YPOBHSA 3KOJIOTHYECKOMN
KyJbTYpBbl, OCO3HAHUS TJI00ANTBHOTO XapaKTepa SKOJIOTHYECKHX MpoOJieM M MyTell MX pelleHHs
MOCPEACTBOM METOJOB XHMMHUH, 3KOJOTUYECKOTO MBIIIJICHUS, YMEHHUSI PyKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMATIBLHOMN MPAKTHKE.

MertanpeameTHble pe3yJibTaThbl

B cocraBe MeTrampeaMETHBIX pE3yJNbTaTOB BBIACISIOT 3HAUYMMBbIe ISl (hOpMHpPOBAHUS
MHUPOBO33pEHUsI OOIIEHAyYHbIE MOHATHS (3aKOH, T€OpHUs, MPUHIUI, TMIOTE3a, (PakT, cucrema,
IpoIecC, SKCIEPUMEHT U APYTroe.), KOTOPbIE UCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 3THX IpPeaMeToB (OPMUPOBATH MPEJCTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MUpA, M yYHHUBEpCalibHbIE ydeOHble AeHCTBHS (ITO3HABATENbHEIE,
KOMMYHHMKATHBHBIE, PETYJSATUBHBIE), KOTOpbIE 00ecreynBaloT (OPMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHO! AEATEIbHOCTH.

ITo3naBaTe/IbHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3oBble Jlornyeckue 1eHcTBHUA:

YMEHHUS UCTI0JIB30BaTh MPUEMBI JIOTHUECKOTO MBIIIIJIEHUS TPU OCBOEHUY 3HAHUI: PaCKpbIBAaTh
CMBICJI XUMUYECKUX MOHATUH (BBIIETATh UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATH B3aUMOCBS3b
C IPYTUMHU TIOHSITHUSIMH ), UCITOJIH30BATh MOHSITHS sl OOBSICHEHHS OTACIBHBIX (DAKTOB U SIBJICHUH,
BLIOMpATh OCHOBAaHUS M KPUTEPUHU ISl KIACCH(PHUKAIMKU XUMHYECKHX BEIIECTB U XUMHUYECKUX
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peaxIuii, yCTaHABIUBATh MPUUYUHHO-CIICICTBEHHBIC CBS3H MEXAY OOBEKTaAMH H3YUYEHUS, CTPOUTH
JIOTUYECKHE pacCyKIeHUs (MHIyKTUBHBbIE, NEAyKTUBHbIC, 1O aHAJOTHH), JeJaTh BBIBOABI U
3aKTFOYCHHUS,

yMEHHE MPHUMEHSTh B MIpPOIECCe MO3HAHUS MOHATHS (IIpeIMETHbIE U METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMHUH, NPEOOPa3OBBIBATH IIHUPOKO
NPUMEHSEMbIE B XUMUU MOJICJbHBIC MPEACTABICHUS — XMUMHUYECKUN 3HAK (CHMBOJ 3JIEMEHTA),
XuMHu4yeckass (opMmyla W ypaBHEHHE XWMHYECKOM peakIuu — TpU pPEHIeHHH y4yeOHo-
MO3HABATENIbHBIX 33/1a4, C YUYETOM 3TUX MOJIETIbHBIX MPECTABICHUN BBISBIIATH U XapaKTepU30BaTh
CYILLIECTBEHHBIE MMPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKHX PEaKIui,
BBISBIISAITH OOIIKE 3aKOHOMEPHOCTH, IPUIMHHO-CJIEICTBEHHBIE CBS3H M IIPOTUBOPEYHS B U3Y4aEMBIX
mpoleccax u sIBJICHUSIX.

Ba3oBble ucciegoBaTebcKue IeiiCTBUS:

YMEHHE UCIIOIb30BaTh MOCTaBJICHHbBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAKKE
B Ka4eCTBE OCHOBBI I (DOPMUPOBAHHS THIIOTE3BI 0 MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXICHU;

npuoOpeTeHre ombiTa MO IUIAHUPOBAHMIO, OPraHU3alMM M IPOBEACHUIO YUYECHHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJ0M IPOIEcca, CaMOCTOATEIbHO MPOTHO3UPOBATH €r0
pe3ynbpTar, (opMyaHpoBaTh O0OOIICHMS W BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUI0B U
dopM mpencTaBieHUs, MOIyYaeMyIO0 U3 PasHBIX MCTOYHHKOB (HAYYHO-TIOMYJISIpHAS JIATEpaTypa
XUMHYECKOT0 COJIepKaHus, CIPaBOYHbIE MOcoOus, pecypchl MIHTepHEeTa), KPUTUYECKU OLEHUBATh
IPOTHBOPEUYHMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE NMPUMEHATh Pa3IMYHbIe METOJbI U 3aMPOCHI MPU MOUCKe U 0TOOpe MHpOpMaLIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX UIS BBIOJHEHHS YUY€OHBIX M NO3HABATEIBHBIX 3a/1a4
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B O0OJACTH MCMHOJIb30BaHUS HHGOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJAJICHUE KYJbTYpOH aKTHBHOT'O WCIOJL30BaHUS PA3TUIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpPEICTaBICHUS
UHPOpPMALMM W WUTIOCTPUPOBATH pEIIacMble 3aJadd HECIOKHBIMH CXEMaMH, JuarpaMMami,
IpyrumMu popMamMu rpaduku U ©X KOMOUHAIUAMU;

YMEHHE WCIONB30BaTh M AaHAIM3MPOBATh B IIpolecce y4eOHOW M HCCIIeAOBATEILCKOM
JEeSTENIbHOCTH MH()OPMAIIMIO O BIMSHHUH MPOMBIIIJIEHHOCTH, CETFCKOTO X0341CTBAa U TPAaHCIOpPTa
Ha COCTOSTHHE OKPY>KaIoIIei TPUPOTHON CPEJIbI.

KoMMmyHuKkaTHBHBIE YHHBepcaabHbIe YueOHbIe el CTBHUS:

YMEHUS 33]1aBaTh BOMPOCHI (B X0/I€ Thajora u (WiH) JUCKYCCUH) IO CYIIECTBY 00CYKIaeMOit
TeMBI, (HOPMYITHPOBATH CBOU MIPEIOKEHHS OTHOCUTEIHHO BHITIOTHEHHSI IPEATIOKEHHON 3a/1a4;

YMEHUS TIPEJICTABIATH TOyYeHHBIE PE3YIbTAThHI TO3HABATEIHHOM JESITEIPHOCTH B YCTHBIX
MUCPMEHHBIX TEKCTax; JelaTh TMPE3CHTAlMI0 Pe3yJbTaTOB BBINOJHEHUS XHUMHUYECKOTO
JKCTIEpUMEHTa (1abopaTOPHOTO OIbITA, JIAOOPATOPHOW pabdOTHl TO HCCIEIOBAaHUIO CBOWCTB
BEIIIECTB, y4€OHOI 0 MPOEKTa);

YMEHHUsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM IO3HABATEIBHON H
UCCIIEI0BATEIbCKON JIEITENbHOCTH IIPU PEIIEHNH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa 00IuX
MHTEPECOB W COTJIACOBAHMS TMO3UIMHA (0OCYKICHUsI, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYpMBD»,
KOOpJMHAIIHSI COBMECTHBIX JIEHCTBUH, ONpeieNieHue KPUTEPUEB 10 OIIEHKE KaueCTBA BBHITTOITHEHHOM
paboThl U IpyTHeE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiicTBUS:

YMEHHE CaMOCTOSITENIFHO OMPEACTATh IEH NeATeFHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO JEATEIBHOCTh, BHIOUPAThH
HanOosiee 3P heKTUBHBIE CIOCOOBI PeIIeHUs YUeOHBIX M TTO3HABATEIIBHBIX 33/1a4, CAMOCTOSTEIIHHO
COCTaBIISITh WM KOPPEKTUPOBATH MPEITIOKEHHBINA aIrOpPUTM JEHCTBUI TPU BBHITIOTHEHUU 3aJaHHIA
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C y4€TOM MOJTyYEHHUsI HOBBIX 3HAHUI 00 H3ydaeMbIX 00bEKTaX — BEIIECTBAX M PEAKITUIX, OIECHUBATh
COOTBETCTBUE IIOJYYEHHOIO pe3yJbTaTa 3asiBJICHHOM LENW, YMEHHE MHCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaracMble€ B YCIOBUU 3a/IaHUM.

IIpeaMeTHbIe pe3y/ibTaThl

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 00S3aTENBHOTO COJAEPKAHMS,
YCTaHOBJICHHOTO JaHHOW (QeaepalbHON paboyeil mnporpamMMmoi, BBIICNAIOT: OCBOCHHbBIE
00y4JarOIUMUCS HayYHbIC 3HAHUS, yMEHHUS B CIIOCOOBI IEUCTBUHN, ClICTUPUIESCKHE 11 TPEIMETHOM
obnactu «XuUMHUSA», BUIbl NEATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €r0 HWHTEpIpeTalui,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUHBIX YUYECOHBIX U HOBBIX CUTYyAIHSIX.

K xoniy oOydenust B 8 kjiacce mpeIMETHBIE pe3ysibTaThl HA 0a30BOM YPOBHE IOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUI:
. pacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHUX IOHSTHI: aTOM, MOJIEKyJa, XUMHYECKHUI
9JIEeMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOAHOPOIHAS),
BAJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJISIpHas Macca, KOJMWYECTBO BEIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBast 10J1sl XUMHUECKOTO 3JIEMEHTa B COSTUHEHUH, MOJISIPHBIN 00BEM, OKCHUI,
KHCJI0Ta, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATENbHOCTD, CTENIEHb OKUCIEHUS, XMMUUECKasl peaKius,
KJacCU(UKalMs PEaKIMid: peaKkuu COEIUHEHUS, PEaKlUU Pa3lIoKEHHUS, PEaKlUHd 3aMelIeHHUS,
peakiuu oOMeHa, 9K30- M SHIAOTEPMHUYECKUE PEaKLUH, TeIUIOBOU 3(PPEKT peakiuu, sapo aroma,
AJIEKTPOHHBINA CIION aroma, aTOMHas OpOHMTallb, paANyC aTroMa, XUMHUYecKas CBS3b, MOJSPHAS U
HENoJIsipHasi KOBaJICHTHAsl CBsI3b, MOHHAsl CBSA3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBas J10Jis
BelecTBa (IPOLEHTHAs KOHIIEHTpAIHsl) B pacTBOPE;
. WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHI U IPUMEHSTh 3TU OHATUS
MIPU OMHMCAHHUH BEIIECTB U MX MPEBPAIICHUM;
. MCIOJIb30BaTh XUMUYCCKYIO CUMBOJIMKY IS COCTaBJICHUS (DOPMYIT BEHIECTB M ypaBHEHUI
XUMUYECKUX PEaKLUid;
. ONpeAENATh BaJCHTHOCTb AaTOMOB DJJEMEHTOB B OHHApHBIX COCIUHEHHSX, CTEICHb
OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, TPUHAIIICKHOCTH BEIIECTB K OMPEACIEHHOMY
KJIacCy COeIMHEHUH 1o QopmyiaMm, BHA XUMUYECKOW CBS3U (KOBAJIEHTHAs W HWOHHAs) B
HEOPTraHUYECKUX COCTUHCHHUSIX;
. packpsiBaTh cMbica [lepuoamueckoro 3akona JI. M. MenaeneeBa: JE€MOHCTPUPOBATH
MMOHUMAaHUE MEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX AJIIEMEHTOB OT UX IOJIOKEHUS B
Ilepnonnueckol cucreMe, 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, TOCTOSIHCTBA COCTABA, ATOMHO-
MOJIEKYJIIPHOTO YY€HHs, 3aKOHa ABOTaipo;
. OTMCHIBATh M XapaKTepu30BaTh TabIMuHyt0 hopmy [leprnoaudeckoii CUCTEMBI XUMHUYECKUX
AIIEMEHTOB: pa3/inyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-
rpymnmna)», Majable U OOJbIINe MEPUOIbl, COOTHOCHTh 0003HAYEHHSI, KOTOPBIE UMEIOTCS B TabIuUIEe
«Ilepnognueckass cucrema xumudeckux i3nemeHToB J[. WM. MenzaeneeBa» ¢ YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHUSI aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YUCIo
AIIEKTPOHOB U PACIIPEAETICHUE UX 10 AIEKTPOHHBIM CIIOSIM);

o KJIaCCU(UIUPOBATh XUMHYECKHE DJIEMEHThl, HEOPraHMYECKHE BEIIEeCTBA, XUMHUYECKHE
peakuuu (1o YUCITy U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIULIOBOMY 3D (DEKTy);
o XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEILIECTB pPa3IMYHbBIX

KJIACCOB, IOATBEPXKAAas OINUCAHUE IPUMEPAMHU MOJIEKYJISPHBIX YPAaBHEHUN COOTBETCTBYIOILIUX
XUMUYECKHUX PEAKLINN;

L IIPOrHO3UPOBATH CBOMCTBA BEIISCTB B 3aBHCHMOCTH OT HMX KadeCTBEHHOTO cocCTaBa,
BO3MOXHOCTH TPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX,
L4 BBIUUCIIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO 1 MOJISIDHYHO MAaCChI BEIICCTB, MACCOBYHO NOJIHO

XUMHYECKOTO 3JIEMEHTa 1Mo (opMyJsie COEIUHEHMs, MacCOBYIO JOJIO BEIIeCTBa B pPacTBOpE,
MPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHYECKOUN peaKIuu;

° NPUMCHATH OCHOBHBIC OIICpalun MBICIIUTEIbHOU JACATCIIPHOCTH — d4aHAaJIU3 M CHHTC3,
cpaBHEHHE, 0000IIeHUEe, CHUCTEeMaTH3alMI0, KIAacCH(DHUKAIMIO, BBISIBJICHHE  IPUYUHHO-
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CJIEICTBEHHBIX CBSI3€H — JUIsl U3yUEHUS] CBOWCTB BELIECTB U XMMHUYECKHUX PEAKIHMM, ECTECTBEHHO-
Hay4HbIE METO/Ibl I03HAHMI — HAOJIOCHNE, U3MEPEHHE, MOJICIIUPOBAHUE, SKCIIEPUMEHT (PeaIbHbII
Y MBICJICHHBIN );
o ClleZIoBaTh  NpaBWJIaM  TOJb30BaHUSA XMUMHUYECKOH TIOCYIOW ©  J1abOpaTopHBIM
000py10BaHUEM, a TAaKXKe MpaBUiIaM OOPALIEHUs C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLUAMU
110 BBIIIOJTHEHHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX
BEIIECTB (BOJOPOJA U KHCIOPO/a), IPUTOTOBICHUIO PAaCTBOPOB C ONpeeIEHHON MacCOBOM J10J1eit
pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh U IPOBOJUTH XUMHUYECKHE HKCIEPUMEHTHI 110
pacro3HaBaHHUIO pAcTBOPOB ILENOYEH UM KUCIOT C IIOMOIIBIO MHIMKATOpPOB (JIaKMYC,
¢denondranzent, METUIOPAHXK U APYTHE).

K koHmy oOydeHus B 9 kjiacce npeIMeTHbIE pe3yslbTaThl Ha GA30BOM YPOBHE IOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:
o pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKUX IOHSATHI: XUMHUYECKHIl 3JEMEHT, aToM,
MOJIEKYyJla, HOH, KaTUOH, aHHOH, IPOCTOE BEIIECTBO, CJI0XKHOE BEILECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCICHMS, XUMHYECKas peakuus, XHMHUYECKas CBs3b,
TeIUI0BOM 3(P(eKT peakuuu, MoJib, MOJIAPHBI 00BEM, PACTBOP, IIEKTPOJUTHI, HEIIEKTPOJIUTHI,
DIIEKTPOJIUTUYECKAsT UCCOIMALMS, pPEAaKIWW HOHHOTO OOMEHa, KaTallu3aTop, XHMHYECKOe
paBHOBecHe, 00paTHMble U HEOOpPATUMBbIE PEAKIIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH,
OKHCITUTENb, BOCCTAaHOBHTENb, OKHCICHHE W BOCCTAHOBJICHUE, aUIOTPOMNUS, aM(OTEPHOCTD,
XMUMHYECKast CBA3b (KOBAJEHTHAs!, MOHHAs, METAJUINYECKas), KpUCTAIUINYECKas peIIéTKa, KOppo3us
METaJUIOB, CILJIABbI, CKOPOCTh XUMUYECKOM PEAKLINH, ITPEAEIBHO AomycTuMas KoHneHTpanus [IJIK
BEILIECTBA,
o WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATUN U IPUMEHSATh 3TH OHATHS
IIPY OIIMCAHUU BELIECTB U UX MPEBPAIICHUN;
o WCIIOJIB30BATh XUMHUECKYIO CHUMBOJIHMKY JIJIsl COCTABJICHUS (POPMYII BEIIECTB U YPaBHEHUM
XUMHUYECKHX peaKLuii;
o OIpEeJIeNIATh BaJEHTHOCTh U CTENEHb OKUCICHUS XMMUYECKHUX 3JIEMEHTOB B COEAMHEHUSX
pa3IM4YHOrO COCTaBa, MPUHAUIEKHOCTh BELIECTB K OINPEIEIEHHOMY KIACCy COEIMHEHMH IO
dopmynaM, BUJ XUMUYECKOH CBsI3U (KOBAJEHTHAs, MOHHAsI, METAJIMYECKas) B HEOPraHUYECKHX
COEIMHEHUSX, 3apsj] MOHA M0 XMMHYECKOH Qopmyse, xapakTep cpelbl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COEANHEHNUMN, TUIl KPUCTAJNINYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;
o packpsiBaTh cmbica [lepuonnueckoro 3akona /I. 1. MenneneeBa u JeMOHCTPUPOBATh €r0
NOHMMAaHUE: OINUCHIBATh M XapaKTepu3oBaTh TabinuHyro (opmy Ilepuoanueckoil cucreMsl
XUMHUYECKHX 3JIEMEHTOB: Pa3/IMyaTh MOHATHUS «IJIaBHAs MoArpymnna (A-rpymma)» u «1mododHas
noarpynna (b-rpynmna)», manble ¥ Oonbline NEPUOABI, COOTHOCUTH OOO3HAYEHHMsSI, KOTOpHIE
UMEIOTCd B MEPUOJNYECKON TabiuIe, ¢ YUCIOBBIMH XapaKTEepPUCTHKAMU CTPOEHHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB U 3aps] spa, o0l1ee YHCIIO IEKTPOHOB U PACIpPEeICHUE UX 10
AJIEKTPOHHBIM CII0SIM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 2JIEMEHTOB M UX
COEIMHEHUH B Mpezenax MajblX MEPUOJIOB U IIaBHBIX MOATPYII C YYETOM CTPOSHHS UX aTOMOB;
o KJIaCCU(UIUPOBATh XUMHYECKHE DJIEMEHThl, HEOPraHMYECKHE BEIIEeCTBA, XUMHUYECKHE
peakuuu (IO YUCIy M COCTaBy YYacTBYIOIIMX B PEaKLMU BEIIECTB, O TEIIOBOMY 3(ddekTty, mo
M3MEHEHUIO CTENIEHEN OKHCIEHHSI XUMUYECKUX JIEMEHTOB);
. XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crieU(UIECKUE XUMHUUECKHE CBOMCTBA MPOCTHIX U
CJIOHBIX BELIECTB, MOJITBEPK/asi ONMCAHUE MPUMEPAMU MOJEKYJISPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;
. COCTaBJIATh YPAaBHEHUS AIEKTPOJIUTUYECKOW IUCCOLMALMU KHUCIOT, LIEJIOYEd U COJIeH,
MOJIHBIE M COKpalll€éHHbIE YpPaBHEHMsI peakUuid HOHHOrO OOMEHa, YypaBHEHHUS peaKIuii,
MOATBEPKTAIOLIUX CYLIECTBOBAHUE N'€HETUUECKOM CBSI3U MEK/Y BEIIECTBAMHU Pa3INYHBIX KJIACCOB;
o pacKpblBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKLIHUHA IOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX peaKLuii;
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o IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHSA, BO3MOXXHOCTH
IIPOTEKaHUsI XUMUYECKUX IIPEBPALLECHUN B PAa3JIMYHBIX YCIOBUSIX;

. BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYO U MOJIIPHYIO MacChl BELECTB, MACCOBYIO JOJIIO
XMMHMYECKOI0 3JeMeHTa Mo (opMyJie COEIUHEHMs, MACCOBYIO JIOJIIO BEIeCTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKivi;

o coOmogaTh  NpaBWia  TOJB30BAHUS  XUMHUYECKOW TOCYJOW M J1a0OpaToOpHBIM
000py10BaHUEM, a TAKXKe MPaBUIa 0OpaIlleHus ¢ BELIECTBAMU B COOTBETCTBUH C MHCTPYKIMSAMU I10
BBITOJIHEHUIO JIAOOPATOPHBIX XUMHUECKUX OIBITOB MO IMOJyUYECHHIO U COOMPAHUIO Tra3000pa3HbIX
BEIIIECTB (aMMHUaKa U yIJIeKHCIIOro rasa);

o IIPOBOJMTh PEAKIMH, IOATBEPKIAIOINE KAYECTBEHHBIM COCTaB DPA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM NYTEM XJIOpUA-, OpOMHI-, MOOUA-, KapOoHar-, ¢ocdar-, cuiImkar-,
cyabdar-, THAPOKCUI-MOHBI, KATUOHBI aMMOHHS U MOHBI U3Y4YE€HHBIX METAJIJIOB, IPUCYTCTBYIOLIUE
B BOJIHBIX PaCTBOPAX HEOPraHUYECKUX BEILECTB;

. IIPUMEHATh OCHOBHBIC OIIEpPAllUM MBICIUTEIBHON JEATEIBHOCTH — AaHAJINW3 U CHUHTES,
CpaBHEHHE, 0000IEeHNE, CUCTEMAaTU3alluI0, BbISABICHHE NPUYMHHO-CIEICTBEHHBIX CBSI3e€H — s
U3Y4YEHUs CBOMCTB BEIIECTB U XMMUYECKUX PEAKIUH, €CTECTBEHHO-HAY4YHbIE METObI II03HAHUS —
HaOJr01IeHNe, N3MEPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (peaJIbHbI U MBICICHHBIH).
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TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

No HanmenoBanue pa3nenoB u Tem KonnuecTBo yacoB DIIEKTPOHHBIE
/Tl | IpOTpaMMBbI Bcero | Koutpo | IIpaktu | (mudposble)
JbHBIC | YeCKHE | 0Opa3oBaTeIbHbIE
paboTel | paboOThI | PECYPCHI
Pa3nea 1. IllepBoHayaibHble XHMHYECKHE MOHATHS
1.1 | Xumus — BaxkHas 00J1acTh 4 2 but6mmoreka [IOK
€CTECTBO3HAHUS U MPAKTHUECKON https://m.edsoo.ru/7f4
NEITEILHOCTH YEI0BEKa 1837¢
1.2 | BemectBa 1 XUMHUYECKHUE PEAKIIUU 13 1 bubnmoreka [JOK
https://m.edsoo.ru/7f4
1837¢c
Htoro no pazneny 17

Pasznea 2. [lepuogudeckuii 3axon u [lepuoauyeckas cucreMa XumMudeckux jiemenTon /1. U.
MenpeneeBa. CTpoeHue aToMoB. XuUMHu4eckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbBIE

peaxkiun

2.1 | Ilepuoanueckuii 3aKOH U 7 Bu6mmoteka [JOK
[Tepuonnueckas cucTeMa XUMHUYECKUX https://m.edsoo.ru/7{4
anemenTtoB J[. 1. Mennaeneena. 1837¢
Crpoenue aToma

2.2 | Xumudeckas cBiI3b. OKHUCIMTEIBHO- 7 1 bubnunoreka LIOK
BOCCTAaHOBUTEJIbHBIC PEAKITUU https://m.edsoo.ru/7{4

1837¢
Hroro no pazgeny 14

Pasnea 3. Ba:kHelilne npeacTaBuTe Il HEOPraHMYECKUX BelllecTB

3.1 | Bo3ayx. Kucnopoa. [lonsarue 06 6 bu6nmorexa LIOK
OKCHIaxX https://m.edsoo.ru/714
1837¢c
3.2 | Bomopon. [lonsiTre o kucnoTax u 7 1 bubnuotexa [JOK
COJISIX https://m.edsoo.ru/7f4
1837¢c
3.3 | Bona. PactBopsl. [lonsitue 06 6 1 1 bubnuotexa [JOK
OCHOBaHUSIX https://m.edsoo.ru/7f4
1837¢c
3.4 | OCHOBHBIE KJIaCCHl HEOPTraHUYECKHUX 11 1 1 bubmuoreka [IOK
coenuHeHUH. OKUCTUTETHHO- https://m.edsoo.ru/7f4
BOCCTAHOBUTEJIbHBIC PEAKIIUU 1837¢c
Wtoro no pazneny 30
PesepBHoe Bpems 7 bubnnorexa [JOK
https://m.edsoo.ru/7f4
1837¢c
OO611ee KOJIMYECTBO YacOB IO MTporpamme 68 4 5
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TEMATUYECKOE INTAHUPOBAHUE 9 KJIACC
KomuuecTBo uacos DnekTpoHHbIC (IU(PPOBHIE)

KOHTpO Hp aKTU O6pa30BaTeJILHLIe PeCypChL

ro JBHBIC  YECKHUE
paboThl  paboTHI

Ne HanmenoBanue pa3nenos u
/0 TEeM MpPOrpaMMbl Bcee

Pa3znea 1. BemecTBo 1 XUuMH4YeCKHe peakum
1.1  TIloBTOpeHwme u yriryoJIeHHE 4
3HAHU OCHOBHBIX Pa3EIOB
Kypca 8 kiiacca

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

1.2 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
XUMHUYECKHUX PeaKIuii https://m.edsoo.ru/7f41a636
1.3 DraekrtponuThueckas 7 1 bubmuorexa [JOK

aucconranus. XUMUYECKUe
peakLMu B pacTBOpax
Hroro no pazneny 15
Pazgen 2. HemeTa/uIbI M HX COeTUHEHU ST
2.1  OOmias xapakTepucTHKa 4
XUMUYECKHUX JIEMEHTOB
VIHA-rpynmsl. ["anorenst
2.2 OOuias xapakTepucTHKa 6
XUMUYECKHX AJIeMeHTOB VIA-
rpynmnsl. Cepa u eé

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

COCTUHCHHUS
2.3 OO0mas xapakTepucTrUKa 7 1 bubmuorexa [HOK
XHMHYECKHUX JIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpynnsl. A30T, Gpochop u ux
COCTUHCHHUS
2.4 OOmas xapakTepucTHUKa 9 2 bubmuorexa [JOK
XUMHYECKUX 2J1eMEeHTOB [V A- https://m.edsoo.ru/7f41a636
TPYINIIBL. YTIEPOI U KPEMHUN
1 UX COCTUHCHUS
Hroro no pazneny 26
Paznen 3. Metasiibl U MX cOeIMHEHMSI
3.1 OO0mme cBOWCTBa METAIIJIOB 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
3.2  BaxHeilmme MeTaIbl U X 13 2 bu6mmoteka [IOK
COCTMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BemecTBa U MaTepualibl B 1 bubnuotexa [JOK
JKU3HH YeIOBeKa https://m.edsoo.ru/7f41a636
Hroro no pasneny 1
PesepBHOE Bpems 9 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
OO611ee KOJIMYECTBO YacOB 1O 68 7
porpaMme
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YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOT'O
MNPOLECCA
Oobs13aTesibHBIE YUeOHbIe MATEPUAJIBI VISl YYEHUKA
» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe oomiectBo «M31areabcTBo
«ITpocsenienue»
* Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AKiinonepHoe 001IeCTBO
«3natenscTBO «IIpocBemieHuey

MeToanueckue MaTepuaJIbl 1JIsl YUUTE st

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31areascTBo
«ITpocsenienue»

* Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AKiimonepHoe 001IeCTBO
«3narennbcTBO «IIpocBeienney

Hudposbie 06pa3oBaTeibHbIE peCypCchl M pecypchbl CeTH HHTEPHET
Marepuansi @I MC «Mostikoa»

bu6mmoreka [IOK
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