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IHOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1Mo XUMUKM Ha ypPOBHE OCHOBHOIO 00Ilero oOpa3oBaHMs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTebHON MIPOrPaMMBI OCHOBHOTO o011ero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC OO0, a Takke Ha OCHOBE (penepalibHON pabouei
MporpaMMbl BOCIUTAHUSI U C YYETOM KOHIEMIUM MPEernojaBaHus y4eOHOro
npeamera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit
denepaunu.

[Iporpamma no xumuu AJa€T MpeACTaBICHHE O IENX, OOIIel cTpaTeruu
oOy4eHMsI, BOCIHUTAHHS U PA3BUTUS OOyHAIOUIUXCS CpPEICTBAMU Yy4eOHOIO
npeAMeTa,  yCTaHABIMBAET  00s3aTeNbHOE  MPEAMETHOE  COJEpIKaHMUe,
MpeAyCMaTpUBaeT paclpeelieHue ero Mo KiaccaM U CTPYKTypPUPOBAHHUE IO
paszenaM ¥ TeMaM MpOorpamMMbl 10 XHMHH, OINpPEAENseT KOJIWYECTBEHHbIE U
KaueCTBEHHBIE XapaKTepUCTUKHU COJIEPKAHMS, PEKOMEHTyEMYIO
MOCJICIOBATCIBHOCTh M3YYEHUS XUMHU C YYETOM MEXKMIPEIMETHBIX H
BHYTPUNIPEIMETHBIX CBsI3€H, JIOTUKA Y4YeOHOTrO TMpoIecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarommXxcs, OIpEeACIsIeT BO3MOXKHOCTH TIpeaAMETa IS
peanuzanuu TpeOOBaHUMN K pe3ylibTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTebHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHusl, a Takke TpeOOBaHUM
K pesyabTaraM OOyYeHHsl XMMHUU Ha YpPOBHE IeJed H3ydeHHUs MOpeaMeTa U
OCHOBHBIX BHUJIOB Y4Y€OHO-IIO3HABAaTEIbLHON JEATEIBHOCTH OOY4Yaromierocs Mo
OCBOECHHIO y4€OHOTO COACPIKaAHUS.

3HaHWEe XUMHH CIIY>)KUT OCHOBOM JUIsi (DOPMUpPOBAaHHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero mpeACTaBIeHU 0 MaTepruaJIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT GopMUpPYyEMbIE XUMUEH MPECTABICHUS O B3aUMOIIPEBPAILICHUSIX
SHEPTrUU U OO0 DBOJIONUU BEIIECTB B MPUPOE, O MyTAX pelIeHUs o0aTbHbBIX
npo0sieM yCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM,
MUIIEBOM U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXpaHEHUSI.

N3yuyenune xumun:

CIIOCOOCTBYET peaau3allid  BO3MOXKHOCTEH [l CaMOpa3BUTUA U
dbopMupoOBaHUS KYJIBTYpbl JUYHOCTH, €€ oO0med U (QyHKIHOHAIBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CITOCOOHOCTEMN
0o0y4JaronIuxcsi, HAaBBIKOB HMX CAMOCTOSITEJIbHOM Y4uyeOHOW JesTeIbHOCTH,
AKCIIEPUMEHTATLHBIX W HCCIEAOBATEIhCKUX YMEHHM, HEOOXOIWMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHAIBHOMN JESTEIHHOCTH;



3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBIIIJIEHUS, 3aKJIaJIbIBA€T OCHOBBI
IETOCTHOTO B3MIsia Ha EAUHCTBO TMPHUPOJIBI W  4YeJOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TaroM B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
00yJaronuxcs;

CIIOCOOCTBYET bopMUPOBAHUIO IIEHHOCTHOTO OTHOIIICHUS K
€CTECTBEHHO-HAYyUYHbIM 3HAHUSM, K TIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B
AKOJIOTHYECKOE 00pa3zoBaHuE 00yUYarOIIUXCS.

JlanHbie HampaBiIeHUs B OOyYEeHUU XUMHUHU 00€CTIEUYMBAIOTCS CHEIU(UKON
colepkaHusg yd4eOHOro mpeaMeTa, KOTOPBIM  SIBISETCS  I€IarornyecKu
aJanTUPOBAHHBIM OTpakKeHHWEM 0a30BOM HAYKW XMMHH Ha ONPEICIEHHOM dTarle
€€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEr0o 0Opa30BaHMsI OPUEHTUPOBAH
Ha OCBOCHHE OOYYArOIIMMUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHATUN XUMHH,
OCHOB HEOPraHMYE€CKOW XMMHHU M HEKOTOPBIX OT/ACIBHBIX 3HAYMMBIX TOHSITHI
OpraHUYeCKOM XUMUHU.

CrtpykTypa conepsKaHus MPOrpaMMBbl 10 XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO0 mojxoaa kK e€ uzydeHuto. Copep:kaHue CKIAIbIBACTCA U3 CUCTEMBI
MOHSATUH O XHWMHYECKOM OJJIEMEHTE M BEIIECTBE M CHUCTEMbl IIOHSTHH O
XUMHUYeCKor peaknuu. OO0e 3TH CHUCTEMbl CTPYKTYPHO OpPTraHM30BaHbBI IIO
MPUHIUITY TOCIEI0BATEILHOTO PAa3BUTHSl 3HAHUW Ha OCHOBE TEOPETHUYECKHUX
MpEeACTaBICHUIM pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona JI. M. MeHueneeBa Kak OCHOBHOIO 3aKOHA
XUMUH;

— YYE€HHUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBS3H;

— TIPEACTaBICHUHM 00 OJIIEKTPOJUTHUYCCKOM IUCCOIMAIIMM BEIICCTB B
pacTBopax.

TeopeTudyeckrne 3HAHMS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUUYECKU
MOJIYIYEHHBIX M OCMBICICHHBIX (DaKTOB, PA3BHBAIOTCS IOCIEIOBATEIIBHO OT
OJTHOTO  YPOBHS K JPYrOMY, BBINOJHSA (QYHKIUU  OOBSICHEHHS W
MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUSI W BO3MOXHOCTEM MPAKTUYECKOIO
MIPUMEHEHUS U TTOTYYEHUS N3y4aeMbIX BEIIIECTB.

OcBoenue mporpaMmbl IO XHUMHU CHOCOOCTBYEeT (HOPMUPOBAHUIO
NPEACTABICHUS O XHUMHUYECKOM COCTaBIAIONICH HAydyHOM KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOM MPHUPOJIbI, IEHHOCTHOTO OTHOIICHUS! K HAyYHOMY 3HAHHUIO
Y METOoAaM IO3HaHus B Hayke. M3yueHne XMMUU MPOUCXOJUT C MPHUBIICYCHUEM



3HAHUM M3 paHee H3YYEHHBIX YYEOHbIX MpeaAMeToB: «OKpyX aroluid MUp»,
«buomnorus. 5-7 knacceD» U «DU3UKA. 7 KI1accy».

[Ipn w3yueHWM XUMHUH TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUU OCHOB
XUMUYECKOM  HayKM Kak o0JllacTh  COBPEMEHHOTO  €CTEeCTBO3HAHWUS,
IPAKTUYECKON JIEATETLHOCTH YeTIOBEKa U KaK OJHOIO U3 KOMIOHEHTOB MUPOBOM
KyJbTYphl. 3ajlada y4yeOHOro mnpeamMeTa COCTOUT B (DOPMHUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHMM — BaXHEHIIMX (aKTOB, TOHATUH, 3aKOHOB W
TEOPETUUECKUX TIOJIOKEHUHN, ITOCTYMHBIX OOOOIIEHN MHUPOBO33PEHUYECKOTO
Xapakrtepa, si3bIka HayKH, B TMPHOOIMICHUH K HAYYHBIM METOAAM TO3HAHUS MPHU
U3yYCHUH BELIECTB U XUMHUYECKHX peakluil, B (OPMUPOBAHUM U PA3BUTHUH
MO3HABATEIbHBIX YMEHUM M WX TMPUMEHEHUU B Y4eOHO-IIO3HABATECIHLHOW U
y4eOHO-UCCIIEIOBATENIbCKON NEATENbHOCTH, OCBOECHHU MpaBui OE€30MaCHOIO
oOpallleHus C BelleCTBaMU B TOBCETHEBHOM JKU3HU.

[Ipy wu3ydyeHMM XUMUU Ha YpOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
BaYKHOE 3HAUEHUE MPUOOPENH TaKUe 11eJIH, KaK:

— (opMHupoBaHHE HHTEIJIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHU,
CIOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOLUIUMCS YCIOBUSIM JKU3HU;

— HampaBJI€HHOCTb OOYy4YEeHHMs] Ha CHUCTEMaTH4YeCKOe MpPUOOILEeHHE
oOyy4aromuxcsi K CaMOCTOATENbHOM MO3HAaBaTeIbHON JESITeIbHOCTH, HayYHBIM
MEeToJaM MO3HaHUs, (OPMUPYIOIIUM MOTHBALIMIO M Pa3BUTUE CIIOCOOHOCTEH K
XUMUWY;

—  ofecreueHHe  YCJOBWMi,  CIIOCOOCTBYIOIIMX  NPUOOPETECHHUIO
oOyyarolUMHCS ~ OMbITa  Pa3sHOOOPA3HOM  AEATENBHOCTH, MO3HAHUS U
CaMOIIO3HAHUs, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMIT), MMEIOIINX
YHUBEpPCAIbHOE 3HAYEHUE VISl PA3JIUYHBIX BUAOB JACSATEIbHOCTH,

— ¢dopMupoBanue oOmeld GYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM WYHCII€ YyMEHHH OOBICHATh W OIICHUBATH SIBICHUS
OKPY’KaIOIIEro MHUpa, UCIOJb3Ysl 3HAHUS U OIBIT, MOJTYUYEHHBIE MPU U3YUCHUU
XUMUH, TPUMEHSTh MX TPU PEUICHUH MpPoOJeM B TOBCEIHEBHOM >XU3HU U
TPYIOBOU I€SITETbHOCTH;

— (QopMmupoBanue y OOy4arolMXCsl TYMaHUCTUYECKHX OTHOLUEHUH,
MMOHMMAHUSI [IEHHOCTH XUMUYECKHUX 3HAHUU JJi1 BBIPAOOTKU DKOJIOTUYECKHU
1eJIecO00pa3HOro MNOBEACHHUS B OBITY W TPYIOBOM AESITENBHOCTH B UENSAX
COXPAHEHMS CBOETO 3710POBbS U OKPYKarOLIEH IPUPOIHOM CpEbl;

— pa3BUTHE MOTHBAIMHM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUS OOIICUETOBEUECKUX IIEHHOCTEM,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY ITPOQUIIS U HAITPABICHHOCTH JTaJIbHEHUIIIETO
oOy4JeHwusl.
BocnurarebHbIH MOTEHUHAJ NIpeaMeTa « XUMHD)
BocnurarenpHblid NOTEHIHA PEIMETA « XUMUS» B COOTBETCTBUH C
[IporpaMMoii BOCIIUTAHUS PEATIU3YETCS YEPe3:
- TPUBJICYCHHUE BHHUMAaHUSA OOYYAIOMMUXCSA K IICHHOCTHOMY acCIIeKTY
U3y4aeMbIX Ha YpOKax SIBJICHUI, OpraHU3alui0 UX paboThI € MOJIy4aeMoi Ha
YpPOKE€ COIMAJIbHO 3HAUMMOW HH(pOpMalMell — WHUIUUPOBAHHE €€
00CYXCHHUS, BEICKa3bIBAHUS OOYyYaIOIUMHUCS CBOETO MHEHHSI 110 €€ ITOBO/TY,
BBIPAOOTKHU CBOETO K HEW OTHOIIICHHUS;
- IGMOHCTpAIMIO 00yYarOIIUMCS PUMEPOB OTBETCTBEHHOTO, IPaXkIaHCKOTO
MTOBEJICHUS, POSBIICHUS YEIIOBEKOIIO0US U I0OPOCEPICIHOCTH, Yepe3
1no100p COOTBETCTBYIOIIUX TEKCTOB JJIsl UTCHHUS, 3a]1a4 JIJIsl PEIICHUS,
pOoOJIEMHBIX CUTYAIMH I 0OCYK/ICHHS B KJIacCe;
- IPUMEHEHHE Ha YPOKaX HHTEPAKTUBHBIX ()OPM pabOThI ¢ 00YUYaIOIIMMHUCS:
WHTEJUJIEKTYyalbHbIX UTP, CTUMYIUPYIOIIUX MO3HABATEIbHYIO MOTHBAIMIO
00y4Jaromuxcs; TuIaKTUIEeCKOro Tearpa, rJie MoJTyuYeHHbIC Ha YPOKE 3HAHUS
OOBITPBIBAIOTCS B TE€ATPaATbHBIX IOCTAHOBKAX; TUCKYCCUH, KOTOPBIC TAl0OT
00y4JaromuMcsi BO3MOKHOCTb MIPUOOPECTH OMBIT BEACHUSI KOHCTPYKTUBHOTO
Jajora; TpynmnoBoi padoThl UK pabOThI B apax, KOTOPbIE ydar
00y4Jaronuxcss KOMaHJIHOM paboTe M B3aUMOJICUCTBHUIO C IPYTUMHU
00y4JarouMHCS;
- UVHULHUHMPOBAHME M TOIJEPKKY HCCIEAOBATENbCKON JEATeIbHOCTH
00y4Jaromuxcsi B paMKax peaju3allid UMH UHIWBHUIYaJbHBIX U TPYIIOBBIX
HCCIICAOBATEIIbCKUX IPOEKTOB, YTO JACT OOYYaroIIUMCS BO3MOXHOCTH
NpUOOPECTH  HABBIK  CAMOCTOSITEJILHOTO  PEIICHHUS]  TEOPETUUECKOU
npoOseMbl, HaBbIK TEHEpUpPOBaHUS U OMOPMIICHUS COOCTBEHHBIX WJICH,
HABBIK YBaXUTEIHHOTO OTHOIICHUS K YYXKUM HIesIM, O(OPMIICHHBIM B
paboTax Apyrux HCCienoBareae, HaBbIK MyOJUYHOTO BBICTYIUJICHUS TIEpe
ayIUTOpUECH, apryMEHTHPOBAHUS U OTCTAaMBAHUSA CBOEH TOUYKU 3PEHUS.



COAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHAYaIbHBIE XUMUYECKUE TIOHSATHSA

[Ipeamer xumuu. Poiab XMMUU B )KU3HU YEIOBEKA. XUMUS B CHCTEME HayK.
Tema u BemiectBa. PU3MYECKHUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BemiecTB. [loHsTHE 0 MeTO/aX MO3HAHUS B XUMUU. UHCTHIE BEIIECTBA U CMECH.
CniocoOnI pa3fesieHus: CMeCeil.

ATOMBI U MOJIEKYJbl. XUMHUYECKHUE 3IeMEHThl. CUMBOJIBI XUMHUUYECKUX
a5eMeHTOB. IIpocThie U ClIOkKHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas ¢gopmysa. BaJeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akoH TOCTOSTHCTBA cocCTaBa BemiecTB. (OTHOcHUTENbHAsE aToOMHasl Macca.
OTtHocuTenbHasi MOJEKYJIApHas Macca. MaccoBasi 10J1s1 XUMHYECKOTO 3JIEMEHTA
B COCUHEHHUH.

KomnuectBo BemecrBa. Moab. MomsapHas wmacca.  B3anmocssA3b
KOJINYECTBA, MAacChl U 4YHCJIa CTPYKTYPHBIX €IMHUI] BellecTBa. Pacu€rhl mo
dbopMysiaM XUMHUYECKIX COCTMHCHHM.

@u3nyecke M XUMHUYECKHUE SIBICHUA. XHUMHUYECKass peakius u e
NPU3HAKUA. 3aKOH COXPAaHEHHsS MacChl BEUIECTB. XHWMHWYECKHE YpPaBHEHUSI.
Kiaccuduxanus XuMu4ecKux peakiuil (COeIUHEHUS, Pa3I0KeHUs, 3aMEIIICHHUS,
oOmeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYI0M, TTpaBUiaMu paboThl B Ta00OpaTOpuu U
npuémMamMu  oOpaiieHus ¢ J1abopaTopHBIM OOOpPYIOBaHUEM, U3YUYECHHE W
onmucaHue (PU3MUECKUX CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB,
HaOmonenne guznueckux (MIaBIeHUE BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa
B CTyIKE, KUIEHUE M KOHJIEHCAIUs BOJbl) U XUMHYECKUX (FOPEHHUE CBEYH,
NPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICUCTBHE MeJa C KHUCJIOTOM)
ABJICHUW, HAOJIOJCHUE M ONHMCAHUE IMPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pa3iokeHHe caxapa, B3aUMOJICUCTBUE CEPHOU KUCIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBaHuu, B3aUMONICHCTBHEC
xenesa ¢ pactBopom coiu menu (1), uzydenne cnmocoOoB pas3eseHus: CMECei: ¢
NOMOIIBI0O ~ MarHurta,  (QUIBTpOBaHHWE,  BbIAPUBAHUE,  JTUCTUJLISIIMS,
xpoMarorpadusi, MNpPOBEIEHUE OYMCTKU IIOBAPEHHOM COJIM, HAONIOICHUE W
OMHUCAaHHUE PEe3yJIbTaTOB NPOBEACHUS ONbITA, WIUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHUsI MacChl, CO3IaHUE MOJIeTIel MOJIEKYJ (IIapOCTEP>KHEBBIX).

BaxxHeliue npeacraBuTe] 4 HEOPraHUYECKUX BelIEeCTB



Bo3nyx — cMecs razos. Cocrtas Bo3nyxa. Kucinopon — anemeHT u npocroe
BelecTBo. HaxokaeHue kuciopoaa B mpupone, GU3HUECKUe U XUMHUYECKUE
cBoiicTBa (peakumu Topenus). Oxkcunwl. [lpumenenue xucmopoma. CrocoObI
MOJIYYCHHST KHCIIOpOoAa B JIa0OpaTOpuu M TMPOMBINUICHHOCTH. KpyroBopot
Kucnopona B npupoze. O30H — alIoTpoIiHas MOAU(PUKALKS KUCIOPOa.

TennoBoit 3pexT XxuMHUUYecKol peakluuu, TEPMOXUMUYECKHE YpPaBHEHUS,
DK30- U IHAOTEPMUYECKHE peakuuH. TOIUIMBO: yroiab W METaH. 3arps3HEHUE
BO3/yXa, yCUJIEHUE MMAPHUKOBOTO 3(pdexTa, pazpylieHrne 030HOBOTO CIIOA.

Bonopon — smemeHT M mpocroe BewiecTtBo. HaxoxzaeHnue Bomopona B
npupone, (PU3MYECKUEe U XUMHYECKHWE CBOMCTBA, NPUMEHEHHE, CII0COObI
nonyyeHus. Kucnotsl u conu.

Mounsipublii 00b€M ra3oB. Pacy€Thl MO XUMUUYECKUM YPABHEHUSIM.

du3nyeckue CBOMCTBA BOIbl. Boma kak pactBopurens. PacTBopsl.
HaceiienHble 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBass 107 BelIeCTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poib pacTBOpOB B NpPUPOAE W B KU3HU 4eloBeKa. Kpyroeopor
BOJIbI B IPUPOE. 3arpsi3HEHUE MPUPOIHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX
BOJI.

Knaccuduxamnus neoprannueckux coequnenuit. Oxcuasl. Kiaccudukanus
OKCHJIOB:  cojieoOpa3yroiue (OCHOBHBIC, KHCJIOTHBIE, aM{pOTepHbIE) U
HeconeoOpasyromue. Homenknarypa okcugoB. dusmyeckne U XUMHUYECKUE
CBOMCTBA OKcUAOB. [lomydyeHue okCuaoB.

OcHoBanus. Kiaccudukainus ocHOBaHWM: IMIETOYM M HEPACTBOPHMBIC
ocHoBaHus. HoMeHnknatypa ocHOBaHMN. PU3NUYECKUE U XUMHUUYECKHUE CBOICTBA
ocHoBaHuu. [lomyuenne ocHOBaHU.

Kucnorsl. Knaccugpukanuus kucinot. Homenknarypa kuciot. @u3nyeckue u
XUMHYECKUE CBOMCTBA KHUCHOT. Pan aktuBHocTh MmeraimioB H. H. bekerosa.
ITony4yeHune KUcCIorT.

Conu. Homenkiarypa coneil. ®U3nuecKkre 1 XUuMHUYECKUE CBOMCTBA COJICH.
ITonyuenue comnen.

I'eneTnueckas CBsI3b MEXKIY KJIACCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE  ONPEACIICHUE COAEpKAaHMS KUCIOpoJa B  BO3IYyXE,
MOJIy4eHHe, coOMpaHue, pacro3HaBaHME M HU3Y4YEHHE CBOWCTB KHUCIOPOJA,
HaOJIOZIEHUE  B3aUMOJICHMCTBHSI  BEIIECTB C  KHUCJIOPOAOM UM  YCIOBUSA
BO3HUKHOBEHUSI M TMpEKpalleHusi TOpeHus (moxapa), O3HAKOMIIEHHE C
oOpa3liaMd OKCHJIOB M OIMCAaHWE UX CBOWMCTB, IIOJIyYe€HHE, COOMpaHue,
pacno3HaBaHWE M H3Y4YEHUE CBOWCTB BopopoAa (TOpeHHe), B3auMOACHCTBHE



Bostoposa ¢ okcusiom Meau (II) (Bo3MOXKHO MCIIONB30BaHUE BUAEOMATEPUATIOB),
HaOMoeHne 00pa3llioB  BEIIECTB KOJIMYECTBOM |  MOJb, HCCIEIOBaHUE
OCOOCHHOCTEH pPACTBOPEHHUSI BEIIECTB C PaA3JIMYHOM PaACTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C OINPEIEIEHHON MacCOBOM JOJIEW PacTBOPEHHOIO
BEILECTBA, B3aUMOJCHCTBUE BOJbI C MeETAIaMU (HATPUEM U KaJbLHEM)
(BOBMOXKHO  HWCIIOJIB30BAaHUE BHUCOMATEPUANIOB), HCCIEIOBAaHHUE O0Opa3IloB
HEOPraHMYECKUX BEIIECTB PAa3JUYHBIX KJIACCOB, HAOIIOJACHUE HW3MEHEHUS
OKpAaCKA HHAMKATOPOB B pPACTBOpPAax KHUCIOT H WIEJNOYEH, U3YUYCHHE
B3aumozeicTus okcuna meau (II) ¢ pacTBOpoMm cepHON KHUCIOTBI, KUCIOT C
METaJJIaMU, PeaklUil HEUTpaIn3alny, MOJy4YEHNE HEPACTBOPUMBIX OCHOBAaHHUIM,
BBITECCHEHUE OJHOIO METaUla JAPYrMM U3 pPacTBOpa COJU, PEIICHUE
AKCHEPUMEHTAIIBHBIX 3aJa4 MO0 TeMe «BaKHEWIne KIacChl HEOPraHUYECKUX
COCIMHEHUI.

IMepuonnyeckuit 3akoH u Ilepuonmyeckass cucremMa XHUMHYECKHX
yiemenToB JI. M. MenaeneeBa. CTtpoenne aroMoB. XMMHYECKAsi CBA3b.
OKuCIUTEILHO-BOCCTAHOBUTE/IbHBIE PeaKIU

[TepBbie TOMBITKN KiAcCU(DHUKAIMU XUMUYECKHX 3eMeHTOB. [loHsATHE O
IpyIIax CXOAHBIX 3JEMEHTOB (IIEJOYHBIE U WIEIOYHO3EMENIbHBIE METAJIbI,
raJOreHbl, HWHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT amMdOoTepHbIE
OKCHJIbl U TUJIPOKCHJIBI.

Ilepnonnueckuii 3akoH. [leproanueckas cucrema XUMHUYECKHUX AIEMEHTOB
H. W. MenneneeBa. Koporkomepuomnass W JJIMHHONEPUOMHAS (HOPMBI
[lepuognueckori cucrtembl xumuueckux osnemeHtoB J[. WM. Menaeneena.
Ilepronsl u rpynnbl. PU3NYECKUN CMBICH TOPSAKOBOTO HOMEpPA, HOMEPOB
MepUOJIa U TPYMIIbI JJIEMEHTA.

Crpoenne aromoB. CocTaB arOMHBIX sfep. HM30Tombl. DIEKTPOHBI.
CrpoeHne 3JIeKTPOHHBIX 000JIOUYEK aTOMOB MEPBBIX 20 XMMHUYSCKUX JIEMEHTOB
ITepnonnueckon cucremsl [[. . Menneneesa. XapakTrepucTuKa XMMHAYECKOTO
AJIEMEHTA 110 €ro nojokeHuro B [lepuonnueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS PaJANyca aTOMOB XHWMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO TPyNIaM U NEPUOIAM.

3nauenune Ilepuomnueckoro 3axkoHa u lleproguyeckoll cUCTEMBbI
XUMUYECKUX AJIEMEHTOB ISl pa3BUTUsA Hayku W npakTuku. /. 1. MenneneeB —
YYEHBIN U ITPAXKIAHUH.

Xumuyeckasi cBsizb. KoBasieHTHast (TOJISipHAsi U HEMOJISIpHAsl) CBSI3b.
DNEKTPOOTPUIIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBSI3b.

Crenenp okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.
[Iponecchl OKUCIIEHHUS U BOCCTAaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.



Xumuueckuit IKCnepumenm:

M3y4yeHHue 00pa3lloB BEIIECTB METALIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUIPOKCHIA IIMHKA C PacTBOpPaMU KHCIIOT W IIEJIOYEH, MPOBEACHUE ONBITOB,
WUTIOCTPUPYIOMIUX MNPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN
(ropeHue, peakiyu pa3ioKeHUsI, COSTUHEHUS ).

Mesrcnpeomemmnuwie ceasu

Peanmmzanust MeXNpeaMETHBIX CBS3€M IPU M3YyYEHUM XHMHHU B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATHM, TaK M TIOHSITHUH, SBISIOIIUXCA CHUCTEMHBIMU JJISI OTACIbHBIX
IPEAMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TIOHSATHSA: HaAy4dHbIM (akTt, rumoresa,
TEeOpusi, 3aKOH, aHAJIN3, CUHTE3, KJIaCCU(PUKALIUS, TEPUOIUYHOCTD, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHHUE, MOJETb, SIBIICHUE.

dusznka: Marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKJIH]I,
M30TOIIbI, pAJIMOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUECKHI 3apsij, BELIECTBO, TETO,
00BEM, arperarHoe COCTOSHHE BEIEeCTBa, ra3, (U3WYECKUE BEIUYMHBI,
€AVMHUILIBI U3MEPEHUS, KOCMOC, TIIaHEThI, 3BE3/1b1, CoJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpanbl, TOPHBIC IOPOABI,
TMIOJIE3HBIE UCKOIMAEMBIE, TOIIJIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemrecTBo U XUuMHYeCKas peakiusi

[Tepuognueckuii 3akoH. [lepuoanyeckas cucteMa XUMHUYECKUX JIEMEHTOB
. 1. Menpaeneea. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB TEPBBIX TPEX MNEPUONOB, Kaausd, KaJIbLUS U HUX
COCIMHEHUN B COOTBETCTBUM C MOJIOKEHHUEM 3JIeMEHTOB B llepmoamueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbI XUMUYECKOW CBSI3U. TUIBI KPUCTAIIMYECKUX
pELIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIIIMYECKON PEIIETKI
M BUJIa XUMHUYECKOU CBSI3U.

Knaccuduxanus W HOMEHKJATypa  HEOPraHMYECKUX  BELIECTB.
XUMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIaccam
HEOPraHUYECKUX COCAMHECHUM, TCHETUUECKAs CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudpuxanus XuMHUYECKHUX pEakIUi MO pa3IudyHbIM IpU3HAKaM (I10
YUCJIY W COCTaBy YYacTBYIOUIMX B PEAKIIUMU BEUIECTB, MO TEIIOBOMY 3(PdeKTy,
M0 M3MEHCHMIO CTCICHEM OKHUCJICHUS XMMHUYECKMX DJIEMEHTOB, IIO
00paTUMOCTH, 110 YYACTHIO KaTajau3aropa). IK30- U dIHAOTCPMUUCCKUE PEaAKIINH,
TEPMOXUMHUYECKUE YPABHEHUSI.



[Tonsitue o ckopoctu xummuueckou peakuuu. [Tonstue 06 oOparuMbIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [loHsTHe O TOMOrEHHBIX H
rereporeHHbIx peakiusax. [lonsarue o karanuze. IloHsATHE O XHUMHUYECKOM
paBHOBecUU. DaKTOphI, BIUSIONIME HAa CKOPOCTh XUMHUYECKOW PEaKIuu U
MOJIOXKEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE  PEAaKLMU, AIIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBbHOM  peakiuu. CocraBieHue  ypaBHEHHMU
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA C UCIOJIb30BAHHEM METOJa
AIEKTPOHHOTO OaJlaHca.

Teopuss  2IEKTPONUTHUYECKOM  JUCCOLMALIMM. DNEKTpOIUTbl U
HeaneKTponuThl. Karnonel, aHvoHbl. MeXaHuW3M JUCCOLMALIMM BEIIECTB C
pa3IMYHBIMUA BUJAAMU XUMUUYecKou cBsizu. CreneHn aucconuanuu. CUIIbHbIE U
cia0ble STIEKTPOITUTHI.

Peakiuu moHHOTO OOMeHa. YCIIOBUA TPOTEKAHUS PEAKIUNA HMOHHOTO
oOMeHa, TMOJIHbIE W COKpaIllEHHbIE HWOHHBIE ypaBHEHHUs peakiuii. CBoiicTBa
KHCJIOT, OCHOBAaHHWI U COJIEW B CBETE MPEACTABICHHUI 00 3IEKTPOIUTHUECKOU
mucconmanyu. KauectBeHHble peakiny Ha MOHBL. [IoHsATHE O TuApoNH3e comen.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJAEJISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEMeTaUIOB (TpaduTa U aiamasa), CIOKHBIX BEIICCTB
(xopuga HaTpusi), HCCIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOU
peaknmuy  OT  BO3JEHCTBHUSI  pa3IWYHBIX  (DAaKTOPOB,  HMCCIEIOBAHUE
AJIEKTPOIIPOBOAHOCTH PacTBOPOB BEUIECTB, MPOLECCA AUCCOLMALMM KHCIIOT,
miesiouel 1 cosiel (BO3MOXKHO MCIIOJIb30BAaHUE BHUJIEO MATepUasoB), MPOBEACHHE
OTBITOB, WUTHOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS PEaKIMil HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BbIJEICHUE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl  OKHCIHUTEIIbHO-BOCCTAHOBUTENIBHBIX —PEaKIIHiA
(ropenue, peakuuu pa3iioKeHUs, COEMHEHUS), pacrio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOUIBI0 KAa4eCTBEHHBIX pEAKUWNA Ha HOHBI,
pelIeHNe 3KCIEPUMEHTANIbHBIX 3a7ay.

HemeTanbl ¥ uX coelMHEHUS

OOmiast xapakTepucTuka TanoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble cTeneHu okucienus. CTpoeHue u Gpu3ndecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMHYECKHE CBOWCTBA Ha MpUMEpEe XJopa
(B3auMopeiicTBUE € MeTajulaMH, HEMEeTajulaMH, Liejaodamu). XJIOpOBOAOPOA.
ConsiHast KUCIIOTa, XUMHYECKHE CBOMCTBA, MOTyYEHHE, IPUMEHEHUE. [leiicTBue
XJIOpa ¥ XJIOPOBOAOPOAA HA OPraHU3M 4YeloBeKa. BakHeilmme XJIopuabl U UX
HaX0XKJICHUE B MIPUPO/IE.



O6mas xapakrepuctrka 31eMeHToB VIA-rpymnmnbl. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNeHU okucieHus. CTpoeHue u Gu3nyeckue CBONCTBa
MPOCTHIX BEIIECTB — KHUCIOpPOJa M CEpbl. AJUTOTPOMHBIE MOAUPUKAINH
KHUCJIOpO/ia U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢du3nueckue M XUMHUYecKue cBoicTBa. OKCHIBI Cepbl KaK MPEACTaBUTENH
KUCJIOTHBIX OKCUZIOB. CepHasi KucjaoTa, PU3NUecKue U XMMUUYECKHUE CBOMCTBA
(oOmue Kak MpeacTaBUTENs Kiacca KUCIOT U crenuduyeckue). XuMUuecKue
peakiuu, Jekalue B OCHOBE MPOMBIIIJIEHHOTO Cloco0a MOJy4YeHUsI CEPHOM
KuCa0Thl. [IpuMeHenue cepHoit kKuciaoThl. Conu CepHOM KUCIIOTHI, KaYeCTBEHHAS
peakuus Ha cyiabdar-uoH. HaxoxzaeHue cepsl M €€ COCAMHEHU B MpPUPO/IE.
XHUMHUYECKOE 3arpsi3HCHHE OKpPYXKAIoIIe Cpeabl COCIWHEHUSIMU  CEphI
(KACTIOTHBIE JOXKIW, 3arpsi3HEHUE BO3AyXa W BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPAILICHHUS.

OO6mast xapakTepucTika 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCIIEHUs. A30T, pacCpOCTpPaHEHUE B PUPOJIE,
¢du3nyeckue U XuMudeckue cBoiictBa. KpyroBopot azora B nmpupojae. AMMUaK,
ero (gu3MUecKre M XUMHUYECKHE CBOWCTBA, MOyuyeHue u npumeHeHue. Conu
aMMOHHSI, #X (U3MYECKHUEe W XHMHYECKHE CBOICTBA, NPUMEHEHHE.
KavyecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ MOIydYeHHE,
dbuznyeckue MW XUMHUYECKHE CBOMCTBa (00IIMe Kak TMpeACTaBUTENs Kiacca
KUCJIOT M cnerudpuueckue). Mcnonp3oBaHWE HUTPATOB U COJIEM aMMOHUS B
Ka4eCTBE MUHEPAJIbHBIX YyI0OpeHUN. XUMHUUECKOE 3arpsi3HEHHUE OKpPYKarolleu
cpenbl COEIUHEHHUSIMU a30Ta (KUCJIOTHBIE TOXKAH, 3aTPA3HEHHUE BO3/1yXa, TOYBBI
u BogoémoB). ®ocdop, amutorponHbie Moaudukauu Gocdopa, pusndeckue u
xumuueckue cpoiictBa. Oxcun  dochopa (V) u  docdopnHas kuciora,
(duznyeckue U XMuMUYECKHUE CBOMCTBA, monydeHue. Mcnonb3zoBanue Gpocdaros B
Ka4eCTBE MUHEPATbHBIX YIOOPECHHIA.

O6mmas xapakrepuctuka 31eMeHToB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble CTENEHU OKUCJICHUS. YIIEpoA, aUIOTPOIHBIE
MoaudUKaIuu, pacupocTpaHEeHUWE B Mpupone, (HU3NUYECKHEe W XHUMHYECKHE
cBoicTBa. Ancopouus. KpyroBoport yrepoza B ipupoje. OKcuabl yriepoaa, ux
bu3nYecKne W XUMUYECKHE CBOMCTBA, JCHCTBHME HA JKUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIOM
yrnepoga (IV), rumoreza mio0albHOTO MOTEIUICHUS KIMMara, MapHUKOBBIN
s dext. YronapHas KuciaoTa u €€ coii, ux GU3NYECKUEe U XMMUYECKUE CBOMCTRA,
noinyyeHue u npuMmeHenwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM
XO35IUCTBE.



[lepBoHauanbHble TMOHATHS OO0 OpPraHUYECKUX BEHIECTBAX Kak o
COEIMHEHUSX yriepoja (MeTaH, 3TaH, 3TUJIEH, aleTUJIEH, 3TaHOJ, IIHMIEpPUH,
yKCycHast  kuciora). IlpuponHble HMCTOYHHMKM — YIJIEBOAOPOAOB  (yTIoOJib,
MIPUPOIHBIN Ta3, He(Th), MPOMYKTHI UX MepepadboTku (OEH3MH), UX POJIb B OBITY
U TIPOMBINICHHOCTU. [loHSATHE O OMONOrMYEeCKH Ba)KHBIX BEHIECTBAX: >KUPAX,
Oenkax, yrieBoJax — M UX POJIM B KU3HU yejoBeka. MarepuaabHOE €IMHCTBO
OpraHUYEeCKHUX U HEOPTraHUYECKUX COECITMHEHUN.

KpemHunii, ero ¢usndeckne W XHMHYECKHE CBOWCTBA, TOJIyYEHUE U
npuMmenenue. CoenuHeHuss KpeMHust B npupoze. OOmue npeacrabieHus oo
okcuje kpemuus (IV) u kpemuueBoit kucnore. CUITUKAThI, UX UCIOJIb30BaHUE B
OBbITY, B MPOMBILUIEHHOCTH. BaxkHelue CTpouTeIbHbIE MaTepUalbl: KEpaMHUKa,
CTEKJIO, IIEeMEHT, O€TOH, xkene300eToH. [IpobiemMbl 6€30MacHOrO UCTIOIL30BAHUS
CTPOUTEIBHBIX MAaTEPHUAIIOB B ITIOBCEAHEBHOM KU3HU.

Xumuueckuil IKCnepumMenm:

u3ydyeHue oOpa3lloB HEOPraHMYEeCKUX BEIECTB, CBOWCTB COJISTHOU
KHCJIOTBI, POBEACHUE KAYECTBEHHBIX PEaKLU Ha XJIOPUA-UOHBI U HAOIIOIEHUE
MPU3HAKOB UX MPOTEKaHUs, OMBITHI, OTpakarolue (pU3nueckue U XUMUIECKUe
CBOICTBA TAJIOI€HOB M HMX COEOUHEHUN (BO3MOXKHO MCIOJb30BaHUE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C 00pa3lamMu XJOpUJ0B (TalOT€HUJIOB),
O3HAKOMJIEHHE ¢ oOpa3mamMu cepbl U €€ COeAMHEHUSMHU (BO3MOXKHO
MCIIOJIb30BAaHUE BHJEOMATepUalioB), HaOIIOJeHUE Ipouecca OOyIIMBaHUSA
caxapa noJA JEUCTBUEM KOHIIEHTPUPOBAHHOM CEPHOW KHUCJIOTBI, HU3y4YECHUE
XUMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM  KHUCJIOTBHI, IPOBEICHUE
KaueCTBEHHOM peakiuu Ha cyab]ar-uoH W HaOMOACHWE TNpHU3HaKa €€
MPOTEKAHMSI, 03HAKOMIIEHHE C (PU3NYECKUMH CBOMCTBaMHM a30Ta, pocdopa u ux
COEIMHEHU (BO3MOXXHO HCHOJb30BaHUWE BHUAEOMATEpHANIOB), O0Opa3lamMu
a30THBIX U (HocPOopHBIX ynoOpeHui, morydeHune, coOupanue, pacro3HaBaHUE U
U3y4YEHUE CBOWMCTB aMMHUaKa, IPOBEICHUE KAYECTBEHHBIX pEaKLUMl Ha HOH
aMMOHUSI U (ocdaT-uOH U HU3YyYEHUE [PU3HAKOB MX MPOTEKAHMUS,
B3aUMOJICHCTBUE KOHIIECHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJbIO (BO3MOXHO
UCIIOJIb30BAHUE BHJIEOMATEpUAJIOB), HW3YYEHHE MOJEIEH KPUCTAJUIMYECKUX
pemérok anmasa, rpagura, gysiepeHa, 03HaKOMJICHHE ¢ IPOLECCOM aJcopOLuu
PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YINIEM U YCTPOKWCTBOM MPOTHBOIasa,
MoJIly4eHue, coOupaHue, pacro3HaBaHUE U U3yYEHUE CBOMCTB YIIIEKUCIIOrO Trasa,
IIPOBE/ICHUE KAUECTBEHHBIX pPEeaKIUi Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE
IIPU3HAKOB MUX [MPOTEKaHWsS, O3HAKOMJIEHWE C TMPOAYKIHEH CHIMKATHON
IIPOMBIIUIEHHOCTH,  PEIIEHHE  JKCIHEPUMEHTAIBHBIX  3adad [0  TEMeE
«BaxHeiine HeMeTalluIbl U KX COSIUHEHUSD).



MeTajuibl U UX COCAMHEHU S

OOmast xapakTepUCTHKa XWMHUYECKUX OJJIIEMEHTOB — METAJJIOB Ha
OCHOBAaHUWHU WX NOJIOkEHUS B [lepuonnueckor cucteMe XuMHYECKUX JIEMEHTOB
. 1. MenneneeBa u ctpoeHus: aromoB. CTpoeHHe MeTaIoB. MeTamindeckas
CBA3b U METAJUIMYECKAS] KPUCTAILUINYECKAsl PEIIETKA. DIEKTPOXUMUYECKUIN Pl
HalpsDKEHUW  MeTajuioB. PDuU3MYEeCKHe U XUMUYECKHE CBOWCTBA METAJIOB.
OO6mume crnocodbl mnonyuyeHus MeTaioB. [loHsATHE O KOppO3MM METAILIOB,
OCHOBHBIE CIIOCOOBI 3amUTHl WX OT Kopposuw. CrutaBel (CTajab, YYTYH,
JIOpATIOMUHUN, OpOH3a) ¥ UX IPUMEHEHNE B OBITY M MPOMBIIIIICHHOCTH.

[llenoynble  metajuibl:  nosnoxkenue B llepuomuueckon  cucreme
xumuueckux 3emMeHToB . . MenzaeneeBa, CTpo€HHUE UX aTOMOB, HAXOXKICHUE
B mpupojae. Puznmyeckue M XUMHUUYECKHUE CBOWCTBA (HAa MpUMEpe HATpUs U
kanusi). OKcuabl U TUIPOKCUIBI HAaTpus U Kanud. [IpruMeHeHue IIEeTOYHbIX
METAJIOB U UX COCAUHECHUMN.

[[lenoyHo3eMeNbHBIE METa/UIbl MarHuid W KaJbLMU: IIOJIOKEHUE B
Ilepuonnueckonn cucreMe xumuueckux oaviemeHroB [J[. WM. Menzaeneesa,
CTPOCHHE WX aTOMOB, HAaXOXJEeHUE B mpupone. Ouznyeckue U XUMHUYECKHUE
CBOMCTBa MarHus M Kajblusa. BakHeillue coeIuHEHUs] KaibIus (OKCHI,
TUAPOKCHU, cONH). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEeHHUS.

AmroMuHui: ToiokeHHWe B llepuonnueckoil cHCTEME XUMHUYECKUX
anemeHTtoB [[. M. MenneneeBa, CTpoeHHE aroma, HAXOXKIACHUE B MPUPOJIE.
du3znyeckue W XUMHUYECKHE CBOWCTBA ANMIOMUHUSA. AMQOTEpPHBIE CBOWCTBA
OKCHJIa Y TUAPOKCUJIA ATTFOMUHUS.

XKenezo: nonoxenne B [lepnoanueckoil cucTeMe XUMUYECKUX AIEMEHTOB
. . MeHnneneesa, cTpoeHre atoMma, HaxoxzaeHue B npupone. duszndeckue u
XUMUYECKHE CBOMCTBa xkene3a. Okcuubl, TUApokcuabl U conu xenesa (1) u
xenesa (III), ux cocras, CBOICTBA U MOITYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHWE C oOpa3llaMM METa/VIOB U CIUIaBOB, WX (U3HUUYECKUMU
CBOICTBaMHM, M3yYEHHUE pE3YJbTaTOB KOPPO3HH METAIOB  (BO3MOXKHO
UCITIOJIb30BAHUE BUJEOMATEPHAIOB), OCOOCHHOCTEW B3aMMOJEWCTBHUS OKCHUAA
KaJIbIIUSl M HATpUs C BOAOW (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPHUAJIOB),
UCCIIEIOBAHUE CBOWCTB KECTKOU BOJBI, IIPOLIECCA TOPEHHUS KeEe3a B KUCIOPOIE
(BO3MOXKHO  HCIIOJIb30BAaHUE BHUACOMATEPUANIOB), MPU3HAKOB MPOTEKAHUS
KaUECTBEHHBIX PEAKIIMI HAa MOHBI: MATHUS, KIS, ATIOMUHUS, [IUHKA, )KEJe3a
(I) u xeneza (III), meaum (II), HaOmromeHWME U oONUCAHUE TMPOLIECCOB
OKpalllUBaHHs IJJAMEHW HMOHAMH HaTpHsl, Kalusig W Kalblus (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpUAJIOB), HCCJeIOBaHWEe aM(OTEPHBIX CBOMCTB



TUAPOKCUIA ATIOMUHUS U THUAPOKCHAA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3a71a4 110 TeMe «BakHennine MeTamIbl 1 UX COSIUHEHUS.

XuMUA ¥ OKPY:KaOUIas cpeaa

BemectBa n marepuasibl B ITOBCEIHEBHOM XKHU3HU 4YeI0BEKa. be3omacHoe
UCIIOJIb30BaHKE BEIIECTB U XUMUYECKHUX peakiuid B ObITy. [lepBas moMorib npu
XUMUYECKUX 0XKOTaX U OTPABJICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKPYXKaIoIIei cpesnl (TpeaesibHas JOmyCcTUMas
KOHIeHTpauusi BemlectB, pgainee — [IJIK). Ponp xumum B pemieHuu
HKOJIOTUYECKHUX MTPOOIIEM.

Xumuueckuit IKCnepumenm:

n3yuyeHue oOpas3IoB MaTepUasIoB (CTEKIIO, CIIaBbl METAJIJIOB, TTOJIUMEPHBIC
MaTepHaJIbl).

Mesricnpeomemnoie céazu

Peanuzanust MeXnpeaMETHBIX CBSI3€M MpU M3yYEHHM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCA 4epe3 HCIOJb30BAHUE KAaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U TIOHATHM, SBISIONIUXCS CHUCTEMHBIMH JIJII OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mume ecTeCTBEeHHO-HAYYHbIC MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, 3aKOH,
TEeOpUsl, aHaJIM3, CHHTE3, KJIacCHU(pUKALUi, NEPUOAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJIEIb, SIBIICHUE, MapHUKOBBIN
s dexT, TeXHOIOTHS, MaTEPHUAIIBI.

®usuka: Marepus, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKIIU],
M30TONBI, PaJMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUN 3apsij, MPOBOAHUKH,
NOJMYIPOBOIHUKH, JUDJIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHo€  COCTOSIHME  BEIECTBa, a3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUINuecKass pemeTKa, CIuiaBbl, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUUYECKOE MPOCTPAHCTBO, MIIAHETHI, 3BE3/1bI, COMHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATLHBIC
yA0OpEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MuHepanbl, TOPHbIE MOPOJIBI,
MOJIE3HBIE UCKOIMAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3VJIBTATbBI

JIngHOCTHBIE pPE3yJbTaThl OCBOSHUS TPOrpaMMBl OCHOBHOTO OOIIETO
0o0pa3oBaHUsl JOCTUTAIOTCA B XO0J¢ OOyYeHHs] XMMUU B €IUHCTBE Y4eOHOU Hu
BOCIIUTATEIIbHON  JAEATEIBHOCTM B  COOTBETCTBUU C  TPAJALMOHHBIMU
POCCUMCKUMH COIMOKYJIIBTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMA B OOIIECTBE MPABWJIAMH W HOPMaMH TIOBEIICHUS W CTIOCOOCTBYIOT
IpoIieccaM CaMOITO3HAHUS, CAMOPA3BUTHS M COLIMATM3AIINH O0YUYarOIIIXCS.

JIngyHOCTHBIE  pe3yabTaThl  OTPAXAIOT TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpUEHTAIUUA W
pacIIMpEeHUE OIbITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuoOTHYECKOr0 BOCIUTAHUSA:

IIEHHOCTHOTO OTHOIIICHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY W HAy4YHOMY HACJEIWIO, MMOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HayKd B KM3HM COBPEMEHHOI0 OOIECTBa, CIOCOOHOCTH BIIaJIETh JOCTOBEPHOM
uHDopMaMel O TEePenOBBIX JOCTIDKEHUSX U OTKPBITUSX MHUPOBOUM U
OTCUECTBEHHOH XHWMHH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOIIIECTBA;

2) rpa:KIaHCKOI0 BOCIIMTAHUA:

MPEICTABICHUSI O COLMAIbHBIX HOPMAaX M TMPABUJIAX MEKIWYHOCTHBIX
OTHOLIEHHH B  KOJUIEKTMBE, KOMMYHUKATHBHONW  KOMIETEHTHOCTH B
OOIIIECTBEHHO II0JIE3HOM, Y4eOHOMCCIEAOBATEIbCKOM, TBOPUCCKOM W APYTHX
BUJIaX JICSITEIHbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JEATEIbHOCTH
MIPU BBIMIOJIHEHUH YYEOHBIX, MO3HABATEIbHBIX 3a/a4, BBITIOJHEHUH XUMUYECKUX
AKCIEPUMEHTOB, CO3/JaHUU  Y4YEOHBIX  MPOEKTOB, CTpeMJIEHUS K
B3aMMOIIOHMMAHUI0O W  B3aUMOIIOMOINM B  IIpoIiecce dOTOM  y4eOHOM
NEATEIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE M TOCTYIIKH CBOMX
TOBAPHUIIEH C MO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MTOCIIEACTBUAN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKUE TIPEJICTABICHUS O BENIECTBE U XUMHUYECKON PEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABJISIONIUE
OCHOBY JIsl IOHUMAaHUs CYIIIHOCTH HAy4YHOU KapTUHBI MHUPA, MPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX YEIOBEKA C
MPUPOJTHOMN CPEZION, O POIY XUMHUH B MO3HAHUM STUX 3aKOHOMEPHOCTEH;



NIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIC HA IOJYYEHHE HOBBIX 3HAHUI
M0 XUMHUHU, HEOOXOAWMBbIC I OOBSICHEHHS HaONIONAaeMbIX MPOLECCOB H
SBJICHUH, MO3HABATEIbHOM, NH(OPMAITMOHHON M YUTATEIbCKON KYJIBTYphI, B TOM
YKCJI€ HAaBBIKOB CAMOCTOSITENIbHOM padOThI ¢ y4eOHBIMHU TEKCTaMH, CIIPaBOYHOM
JUTEPATYpOH, JOCTYIHBIMU TEXHUYECKUMH CpPEICTBaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K €aMOOOpa30BaHUIO, TPOEKTHOW M  HCCIIEAOBATEIbCKOM
JesITeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPaBIEHHOCTH U YPOBHS 00yueHUs B
JIaJIbHEHIIIEM;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH J>XW3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pPOBBI0, YCTAHOBKHM Ha 3/I0pPOBBI 00pa3 >XKM3HU, OCO3HAHUE IOCIEACTBUI U
HENPUATHE BPEAHBIX TMPUBBIYEK (YMOTPEOJCHHsS] aJIKOTOJIsA, HAPKOTUKOB,
KypeHUs), HEOOXOIUMOCTH COOTIOICHHS TTpaBUJl OE30ITaCHOCTH MPH OOpaIleHu!
C XUMHYECKMMU BEIIECTBAMHU B OBITY U peanbHOU KU3HH;

5) TpynoBoOro BocnuTaHus:

MHTEpEC K MPaKTUUYECKOMY H3yUEHHUIO Mpodeccuil u Tpyaa pa3InyHOro
polla, YBaXKEHHE K TPYAY M pe3yibTraram TPyAOBOH JIEATEIbHOCTH, B TOM UYHCIIE
Ha OCHOBE MPUMEHEHHUS MPEIMETHbIX 3HAHUN MO XMUMHUHU, OCO3HAHHBIA BBHIOOP
WHJUBUIYAIbHOM  TPACKTOPUU  TNPOAOIKEHHUS  O00pa3oBaHHMs C  y4ETOM
JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, yCHEenHONH MTPOPECCHOHAIBHON JEATCIbHOCTH W Pa3BUTHS
HEOOXOJIMMBIX YMEHUH, TOTOBHOCThH aJalTUPOBAThCS B MPOQeccHOHANTbHON
cpene;

6) IK0JIOrM4eCKOr0 BOCIIMTAHUS

HKOJIOTHYECKH 1I€JIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOUYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIlIECTBOBaHMS, IOHUMAHUE LIEHHOCTHU 310POBOTO
u Oe3omacHOro oOpasa >KW3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(U3UYECKOMY U MCUXUYECKOMY 370pPOBBIO, OCO3HAHUE LIEHHOCTU COOIOACHUS
mpaBWJl 0OE30MAaCHOTO TMOBEJICHHUS MNpH paboTe C BENIECTBAMHU, a TaKkKe B
CUTYyalUsAX, YTPOXKAIOIIUX 310POBBIO U KU3HHU JIIOEH;

CIIOCOOHOCTHY MPUMEHSITH 3HAHUSA, TTOJTy4aeMble MTPU U3yUYCHUU XUMUH, s
pelIeHusl 3aJa4, CBI3aHHBIX C OKpYXKalollerd MNPUPOAHOM Cpeaou, s
MOBBIIICHUSI YPOBHSI SKOJIOTMYECKOM KYJBTYpbl, OCO3HAHHUS IIIOOAIBHOIO
XapakTepa SKOJIOTMYECKUX MpoOeM U MyTell HX PEMIeHHs NOCPEICTBOM
METO/IOB XMMHUH, YKOJIOTHUECKOTO MBIILJICHUS, YMEHHS PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOM, KOMMYHHUKAaTUBHOM U COLMAJILHON MTPAKTHKE.



METAINPEAMETHBIE PE3VYJIBTATbBI

B cocraBe MmeTanmpeaMETHBIX pE3yJabTaTOB BBIACISIOT 3HAUUMbBIC IS
dbopMHUpOBaHUS MHPOBO33PCHUSI OOICHAYYHBIC TIOHATHS (3aKOH, TEOpPHS,
OPUHIUI, THUIOTe3a, (aKT, CUCTEMa, MPOIEeCC, JKCIEPUMEHT U Jpyroe.),
KOTOpPBIE MCHONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHUM U3 OTUX NpeaMeToB  (PopMHUpOBaTh
IIPEACTABICHUE O LEJIOCTHOW HAayYHOW KAPTUHE MHPA, U YHUBEPCAIbHBIC
yueOHbIE JeWCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHUBHBIE, DPETYJISTHUBHBIC),
KOTOpbIE 00ecneunBaroT (HOPMHPOBAHHWE TOTOBHOCTU K CaMOCTOSITEIBHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOU JIeATETbHOCTH.

Ilo3HaBaTe/ibHbIe YHHBepPcAJIbHbIE yUeOHbIe 1eHCTBUS

Ba3oBble joruveckue aeicTBUA:

YMEHHUSI UCIOIb30BATh MPUEMBI JIOTHUECKOTO MBIIUICHUSI MPU OCBOCHUH
3HAHMI: PACKPBIBATh CMBICII XUMHUYECKUX MOHSATUHN (BBIICISATH UX XapaKTepHbIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMHU MOHSITHUSIMU), UCIIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OTACIbHBIX (DaKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS
U KPUTEPUH I KIACCU(DHUKAIMU XHUMHYECKUX BEMIECTB M XHUMHYCCKUX
peakIuii, yCTaHABIUBaTh NMPUYUHHO-CIICJICTBEHHBIE CBSI3H MEXIY OObEKTaMU
U3yYEHUsI, CTPOUTH JIOTHUECKUE DPACCYXACHUS (MHAYKTUBHBIC, E€TyKTHUBHBIC,
10 aHAJIOTHH ), JIeJIaTh BHIBO/IBI U 3aKIFOUEHUS;

YMEHHUE TPUMEHSTh B TMPOIECCe TMO3HAHUS MOHATUSA (NIPEAMETHBIE U
METaNpeIMETHbIEC), CUMBOJMYECKHE (3HAKOBBIE) MOJENIH, HCIOJIb3yeMbIe B
XUMHUH, MpeoOpa3oBbIBaTh IIUPOKO MPUMEHAEMbIE B XUMHUU MOJEIbHBIC
Npe/ICTaBIIEHUs] — XMMUYECKUN 3HaK (CUMBOJI AJIEeMEHTa), XuMudeckast popmyra
U ypaBHEHUE XUMUUYECKOM PEaKIuu — MPHU PEIICHUU y4eOHO-T03HABATEIbHBIX
3a/1a4, C Y4E€TOM 3TUX MOJEIbHBIX MPEJCTABICHUN BBISBISATD U XapaKTepU30BaTh
CYIIIECTBCHHBIC TPU3HAKH H3yYaeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB U
XUMUYECKHUX peaKInid, BBISIBJISITh oOmue 3aKOHOMEPHOCTH,
NPUYUHHO-CIIEJICTBEHHBIE CBA3U W MPOTHBOPEYMS] B M3y4aeMbIX Ipolieccax U
SIBJICHUSIX.

Ba3oBble ncciienoBarejibckme 1eiCTBUS:

YMEHHE HCIMOJIb30BaTh MOCTABICHHBIE BOMPOCHl B KAY€CTBE MHCTPYMEHTA
MO3HAHUs, a TAKXE B Ka4eCTBE OCHOBBI JJIsi (POPMUPOBAHHS THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUM;

MPUOOPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTraHU3alUU U TPOBEJICHUIO
YYEHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOIoAarh 3a XOJIOM Mpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €r0 pe3yibTart, GOpMyIUpOBaTh 000OIICHUS U



BBIBO/IBI II0 pE3yJbTaTaM MPOBEAEHHOIO OIBITA, HCCIEIOBAHUS, COCTABIATH
OTYET O MPOJEIaHHOU padoTe.

Pabora ¢ nngopmanueii:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3NUYHBIX BUJAOB M (HOpM MpeACTaBICHHS, TMOIYyYaeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (HAy4YHO-NIOMYJISIpHAs JIMTEpaTypa XUMHUYECKOTO COJAepk aHus,
CIOpaBOYHBIE MOcoOus, pecypcbl VHTepHeTa), KPUTHYECKHM OLIEHHUBAThH
IIPOTUBOPEUNBYIO U HEAOCTOBEPHYIO MH(OPMALIHIO;

yYMEHHE NMPUMEHSTh Pa3InyHbIe METO/bI M 3allPOCHI IIPH MOKUCKE U 0TOOpE
MH(GOPMALIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JUIsl BBIIOJHEHUS
y4eOHBIX U MMO3HABATEJbHBIX 33]1a4 ONpPeeIEHHOr0 TUIa, TPUOOPETEHUE OIbITA
B 00JaCTH HMCHOJB30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJIBTYpOd AaKTUBHOTO KCIOJb30BAHUSA PA3JIUYHBIX MOMUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMANbHYIO (OpPMY TIpECTaBICHUS
UHGOpPMALIMM U WJUTIOCTPUPOBATH PEIIaeMble 3aJayd HECIOKHBIMU CXEMaMH,
auarpaMMaMi, IpyrumMu GopMaMu rpa@uKy U UX KOMOMHAIUSIMU;

YMEHHME WCIIONb30BaTh M aHaJU3UpOBaTh B Tpolecce yduyeOHOW u
HCCIIEI0BATENIbCKOM JESATENBHOCTH uH(bOpMaIHIO 0 BJIUSIHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOIO XO35IMCTBA M TPAHCHOpPTa Ha COCTOSHUE
OKPYKAIOIIEH MPUPOTHON CPEIBI.

KoMMmyHnKaTUBHBIE YHHBepcaJibHbIe Y4eOHbIe 1elCTBUA:

YMEHHUsSI 3a/laBaTh BOIMPOCHI (B XOJe Auanora W (Wiau) AUCKYCCUHU) MO
CYLUIECTBY O0CyXkJaeMoil TeMmbl, (OpMYIHpPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHHS NIPEMNJIOKEHHOM 3a1a4H;

YMEHUS TPEJCTaBIATh MOJYYEHHbIE PE3yIbTaThl I[O3HABaTEIbHON
NESTENbHOCTH B YCTHBIX M IHCbMEHHBIX TEKCTaX; JeNaTh MPE3CHTALNIO
PE3YJABTaTOB BBINOJIHEHUS XUMHUYECKOTO 3KCIIEPUMEHTA (11a00paTopHOro OmbITa,
nabopatopHoii paboThl MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, Yy4eOHOTO
IIPOCKTA);

YMEHUSl Y4YeOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MIO3HABATEIBHOM W  HCCJIENOBAaTENbCKOW  ACSATENBHOCTH MPU  PELICHUU
BO3HUKAIOIIUX MPOOJeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COINIACOBAHUS
no3unui (00Cyx aeHusi, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPIUHALIMS
COBMECTHBIX JICUCTBHUM, OIIPEICIICHUE KPUTEPUEB II0 OLIEHKE KadyecTBa
BBINIOJIHEHHOM palboThI U IpyTrue).

PerynsiTuBHbIe YHUBepcaJibHbIE yUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSATEIBHO ONPENEIATh LN JIEATEIbHOCTH, TUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO



JeSATEeNIbHOCTh, BBIOMpaTh Hanbosee 3p(HEeKTUBHBIC CITIOCOOBI pelieHUs YU4eOHbIX
Y TO3HABATEJBHBIX 33J1a4, CAMOCTOSTEIIBHO COCTABJSATh WA KOPPEKTUPOBATH
MIPEIJIOKEHHBIN AJNTOPUTM JIEUCTBUU IPHU BBINOJHEHUM 3aJaHUN C YYETOM
MOJIYYCHHSI HOBBIX 3HAHHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSX,
OLICHUBATh COOTBETCTBHUE MOJYYEHHOIO pe3yibTara 3asBICHHOUN LEIU, YMEHUE
KCMOJIb30BATh U aHAJIM3UPOBATHh KOHTEKCTHI, MPEIJIaracMbl€ B YCIOBUM 33/ IaHUM.

HNPEJIMETHBIE PE3VYJIBTATHI

B cocraBe mnpeaMeTHBIX PE3yAbTATOB IO OCBOCHHUIO 00s3aTEIBLHOIO
COJIEp’KaHMsI, YCTAaHOBJIEHHOTO MaHHOHN (enepanbHOl pabodeil Mmporpammoi,
BBIJICIISIIOT: OCBOEHHBIE OOYyYarOUMMUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBUl, creuupuyeckue s MOpeIMETHOM o0nacTh «XHUMUS», BUIBI
NEATENIBHOCTH 1O TMOJNIYYEHHI0O HOBOTO 3HAHUS, €ro HWHTEPHpPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JINYHBIX YU€OHBIX U HOBBIX CUTYyaIIHSIX.

K xonmy oOyuenus B 8 kiiacce mpeameTHbIe pe3yabTarbl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00yHAIOIIUXCS YMEHUM:

e PACKPBIBATH CMBICII OCHOBHBIX XUMHYECKUX MOHSATHUI: aTOM, MOJIEKYIIA,
XUMHUYECKAN DJIEMEHT, ITPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAs M HEOAHOPOAHAS), BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAas
Y MOJIEKYJIsIpHasi Macca, KOJIMYeCTBO BELIECTBA, MOJIb, MOJISIPHAsI Macca,
MaccoBasg J0JiI XUMHUYECKOIO 3JIEMEHTA B COCAWHEHWH, MOJISAPHBIN
00bEM, OKCHJ, KUCJIOTA, OCHOBAaHUE, COJIb, IEKTPOOTPULIATEIBHOCTD,
CTETICHb OKHCIJICHHSI, XUMUYECKas peakius, KiacCu(uraIms peakiiuii:
PEaKLMU COCIUHEHUs, PEAaKUHUU PA3JIOKEHUS, PEAKUMH 3aMEIICHUs,
peakuuu OOMEHa, 9K30- M JHJAOTEPMHUYECKHE PEaKIMH, TETUIOBON
ahdexT peakuuu, SApPO aroma, SICKTPOHHBIN CIIOW aToMma, aToMHas
opOuTalb, paJuyc aTroMa, XUMUYECKasl CBSI3b, MOJSPHAS U HEMOJsIpHAs
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTUOH, aHUOH, PacTBOD,
MaccoBasi 107151 BelllecTBa (IIPOLIEHTHAsI KOHLIEHTPALIKsI) B paCTBOPE;

e IJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XWMHUYECKHX IOHSATHH U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBpaIlCHUM;

e UCIOJb30BaTh XUMHUYECKYI) CHUMBOJIMKY I COCTaBlIeHHS (OopMyin
BEILIECTB U YPABHECHUN XUMHUYECKUX PEAKIINM;

e OMNpENENITh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIMHEHUAX, CTEMEeHb OKHUCJIEHUS JJIEMEHTOB B  OMHApHBIX
COCIMHEHUAX, NPHUHAIICKHOCTh BELIECTB K OINPEACIEHHOMY KIacCy
COeMMHEHUN 10 (GopMysiaM, BUJ XUMHUYECKOW CBs3W (KOBaJCHTHAs U
MOHHAs) B HEOPraHUYECKUX COCANHEHUSX;



packpeiBath cMbIci llepuoguueckoro 3akona JI. M. Menpaeneesa:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX JIEMEHTOB OT Ux nojoxkenus B [leproguyeckoii cucreme,
3aKOHOB COXpPAHEHMsSI MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaJipo;

OMHUCHIBATh W XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuomnueckoit
CUCTEMbl XMMHUYECKUX JJEMEHTOB: pa3jinuaTh TMOHSATUS «IJIaBHAs
noarpynmna (A-rpymnma)» u «nodounas noarpynna (b-rpymnma)y, mamnbie
U OoJbIlINE TIEPUOJbI, COOTHOCUTH 0003HAYEHHMsI, KOTOPbIE UMEIOTCS B
tabnuue «llepuonuueckas cucrema xumuueckux snaemeHtoB JI. W.
MeHneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUUYECKHUX JJEMEHTOB (COCTaB M 3apsja  sapa, oOIlee 4Yucio
AIIEKTPOHOB M PACHPEICTICHUE UX T10 DIICKTPOHHBIM CIIOSIM);
KIaccu(UIMpoBaTh ~ XUMHUYECKHE  DJIEMEHThI,  HEOPraHHYECKHe
BEIIECTBA, XUMUUECKUE PEaKIK (IO YUCITY U COCTaBYy y4YacCTBYIOIIUX B
pEeaKIuu BEIIECTB, MO TeII0BoMY 3D deKTy);

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XMUMHUUYECKUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACCOB,  MOATBEPXKJasi  ONHCAaHWE  M[pPUMEpPAMHU
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;
MPOTHO3UPOBATh  CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT UX
Ka4YeCTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XHUMHYECKHUX
MpPEBPAILEHUN B Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJSIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO [IOJII0 XHMHUYECKOTO »3JieMeHTa 1o dopMmyne
COCIMHEHHUs, MACCOBYIO JOJI0 BEIIECTBA B PACTBOpPE, IPOBOIUTH
pPacy€ThI MO YPABHEHUIO XUMUYECKOW PEaKIUU;

MPUMEHSITh OCHOBHBIC OIEpPAllMM MBICIUTEIBHON JEATENIbHOCTH —
aHaJgu3 MW CHHTE3, CpaBHEHHE, O0O000IIeHHEe, CHUCTEMaTH3aIHIo,
KJ1acCU(DUKAIUIO, BBISBICHUE MPUYMHHO-CIECICTBEHHBIX CBSI3€H — ISt
U3y4YEeHUS CBOMCTB  BEIIECTB W  XUMHYECKHX  PEaKIIUH,
€CTECTBEHHO-HAYYHbIE METOJbI MO3HAHUSI — HAOIIOACHUE, U3MEPEHHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (peaibHbIi U MBICICHHBIN);

CIEeIOBAaTh MpaBW/aM I[OJIb30BAaHHMS XHMHYECKON TMOCYIOH U
7a00paTOpPHBIM 00OpPYIOBAHUEM, a TakXKe MpaBUjiIaM OOpalieHus: ¢
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKUUSIMU MO BBIIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOHPAHUIO
ra3oo00pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C  ONPEOCIEHHOW MAaCCOBOM JOJIEM PAaCTBOPEHHOIO



K

BEIIECTBA, [UIAHUPOBATh M MPOBOIUTH XUMUUECKHE HKCIIEPUMEHTHI 110
pacro3HaBaHHUIO pAcCTBOPOB WIeNOYe M KUCJIOT C  IOMOILBIO
MHIMKATOPOB (JJTakMyc, (peHondranent, METUIOPAHXK U APYTHUE).

KOHIly oOyueHHs B 9 kJiacce TIpeIMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYYAIOIIUXCS YMEHUM:

PAcCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTWOH, aHWOH, MPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEILECTBO, BAJIEHTHOCTb, AIEKTPOOTPULIATENBHOCTD, CTEIECHb
OKHCIICHUS, XUMHUYECKas PEaKius, XHUMHUYECKass CBs3b, TEIIOBOU
ekt peakuuu, MoOJb, MOJSPHBIA O0BEM, PACTBOP, IIEKTPOIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOJUTUYECKAs TUCCOLUALUS, PEAKIIMM HOHHOIO
oOME€Ha, Karajau3arop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBIE PEAKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU,
OKUCIIUTENb, BOCCTAHOBUTEIb, OKHUCIEHUE W  BOCCTAaHOBJIEHUE,
ajoTponusi, aMpOTEPHOCTh, XUMUYECKas CBsI3b (KOBAJICHTHAs, MIOHHAS,
MeTaJUIMYecKas), KpUCTaJUIMYECKas pemeTKa, KOppo3us METaIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEAKUUH, MPEAEIbHO I0IMyCTHUMas
koHueHTpauus [1/IK Bewecrna;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHMUYECKHUX TOHSTHH U
MPUMEHSITh 3TU TIOHSATHUS MPU OMMCAHUU BEIIECTB U UX MPEeBpaIlCHU;
UCIIOJIb30BATh XHWMHYECKYI0 CHMBOJIMKY JJii COCTaBJI€HHUS (PopMys
BEILIECTB U YPABHECHUN XUMHUYECKUX PEAKIINNM;

ONpENENATh BAJIEHTHOCTh M CTENEHb OKHCICHUS XUMHYECKHUX
DIIEMEHTOB B COEAMHEHHUSX PAa3JIMYHOIO COCTaBa, IMPUHAJIEHKHOCTD
BEILIECTB K OMNpEAeIEHHOMY KJAacCy COEIMHEHHH Mo (opMmyiaM, BH]
XUMUYECKOM CBA3M (KOBaJ€HTHas, WOHHAs, METAJJIMYecKas) B
HEOPTaHWYECKUX COCAMHECHUSX, 3apsi/i MOHA M0 XUMUYECKOU (hopmye,
XapakTep cpeAbl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COEIUHEHHIA,
THUI KPUCTAJUITMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbica Ilepuogmueckoro 3axkona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAaHHUE: OIHCHIBaTh M XapaKTEPHU30BATh
Tabmuunyto ¢popmy [lepronnyueckoil cuCTEeMbl XUMUYECKUX AIEMEHTOB:
pas3nuyarh TMOHATUS «IJIaBHas moArpynmna (A-rpymnmna)» u «mnoOouyHas
noarpynna (b-rpymnma)», Manbie W OOJbIIME TEPUOIbI, COOTHOCUTH
0003Ha4YeHMs, KOTOpPbIE HUMEITCS B MEPUOAUYECKON Talnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHUYECKUX
AIIEMEHTOB (COCTaB MW 3apsia siApa, OOIIee YHUCIO DIIEKTPOHOB U
pacnpeneleHue HX 10 BJIEKTPOHHBIM CJO0sM), OOBSCHATH O0OIIHe



3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIEMEHTOB M X COCMHEHHI B
npezesiax MajibIX MEPUOAOB U MIABHBIX MOATPYII ¢ YUYETOM CTPOCHUS
UX aTOMOB;

KIaccu(UIMpoBaTh ~ XUMHUYECKHE  DJIEMEHTHI,  HEOPTaHHYECKHE
BEIECTBA, XUMUUECKUE PEaKIK (IO YUCIY U COCTaBYy YYaCTBYIOIIUX B
peaKIuy BEIEeCTB, MO TEIUIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTeNeHen
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) O0MNE U CreU(DUIESCKue XUMUIECKHE
CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, IOATBEPXKIasi OMHCAHUE
NpUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHUX
XMMUYECKUX PEAKIIUN;

COCTaBJIAITh YPAaBHEHUS DJIEKTPOIUTHYECKON JTUCCOLMUALMM KHUCIOT,
LIEJI0Y€ M COJIEH, TOJIHBIE M COKpAIIEHHBIE YPAaBHECHUS pEaKIUU
MOHHOTO  OOMEHa, YypaBHEHHS  peaKiii, MOATBEP>KIAIOIINX
CYILIIECTBOBAHUE T€HETHUECKOM CBSI3M MEXKIY BEIECTBAMH Pa3IMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMA
MOCPENICTBOM COCTABJICHHS SJIEKTPOHHOTO OaaHca 3TUX PEaKIni;
MPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT UX CTPOCHUA,
BO3MO)KHOCTH TPOTECKAHUS XHMHUYCCKUX TPEBPANICHUN B PasIMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYISIPHYI0O ¥ MOJSPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJieMeHTa 1o dopMmyne
COCJIMHEHHUS, MaCCOBYIO JOJI0 BEHIECTBAa B pPacTBOpE, MPOBOIUTH
PacU€ThI IO YPABHEHUIO XUMUYECKON PEAKIIUH;

coOnoaTh  OpaBWiIa  MOJb30BAHUSA  XUMUYECKOM  MOCyIoll M
naboparopHbIM 000pYyIOBaHHEM, a TaKXKe NpaBwiIa OOpalieHHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSIMU 10 BBIMOJTHEHHUIO
7a00paTOpHBIX XUMHUYECKUX OMBITOB IO TMOJIYYEHHUI0O U COOUpPAHHIO
ra3z000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMHU, MOATBEPXKAAONIME KaYeCTBEHHBIM COCTaB
pPa3sTUYHBIX BEIIECTB: pPACMO3HABATh OIBITHBIM MYyTEM  XJIOPHU/I-,
OpomMun-, wuomua-, KapOoHar-, ¢Qocdar-, cunMkar-, cyiabdar-,
THJIPOKCUI-HOHBI, KATHOHBI aMMOHHUS M WOHBI M3YyYEHHBIX METaJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIICCTB;
MPUMEHSATh OCHOBHBIC OIEPAIlMU MBICIUTEILHON JCATEIHPHOCTH —
aHaJgu3 MW CHHTE3, CpaBHEHHE, OO0O00IIeHHEe, CHUCTEMaTH3aIlHIo,
BBISIBJICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3€M — ISl M3YUYEHHs] CBOMCTB



BEIIECTB M XHMHUYECKUX PEaKlUid, €CTEeCTBEHHO-HAy4YHbIE METOJIbI
MO3HaHUA — HAOMIOEHHUE, U3MEPEHHE, MOJIETUPOBAHHUE, IKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN ).



TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMeHnoBaHue KojinyecTBO 4acoB
Ne A31CII0B U TeM " n JuiekTpoHHbIE (LM poBbIE)
n/m | P Bcero OHTPOJLHbIC paKTHieckue o0pa3oBare/ibHbIe pecypchl
NpOrpamMmel padoThbI padoThbI
Pa3nea 1. llepBoHayajgbHbIe XUMHYECKHE NOHSITHS
XnuMusa — BakHas
11 00J1aCTh €CTECTBO3HAHUS 5 P bubmuorexa IIOK
' U IIPaKTUYECKOMN https://m.edsoo.ru/7f41837¢c
JeATeIbHOCTH YeJI0BEKa
12 BemecTBa 1 XUMHYECKHE 15 | bu6moreka [IOK
) peaKIuu https://m.edsoo.ru/7f41837¢
Hroro mo paszeny 20
Paznea 2. BaxkHelnye npeacTaBuTeIH HEOPraHUYECKHX BellleCTB
21 Bo3nyx. Kucnopon. 6 bubmorexa [IOK
) IToustre 06 okcuIax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o 8 1 bubnuorexa HOK
i KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsl. 5 1 1 bubnmuorexa [JOK
' ITousitTe 06 OCHOBAHHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIC KJIaCCHI
2.4 HEOpPraHUYEeCKUX 11 1 1 Bubmzorexa LIOK
' p . https://m.edsoo.ru/7f41837¢
COCAMHCHHI
HWroro 1o paszeny 30



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

Pasnen 3. [lepuoguuecknii 3axon u [lepuoguyeckasi cucrema xumnueckux iemenToB Jl. U. MenaeneeBa. CTpoeHue aToMoB.

XumMuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHBIE peaknmun

[Tepuoguueckuii 3ak0H U
[Iepnonnueckas cucrema

bubnnoreka [IOK
3.1 XUMHYECKUX DJIIEMEHTOB 7
https://m 41
1. 1. MeHnneneena.
Crpoenue aToma
XuUMHYECcKas CBI3b.
bubmuoreka IIOK

3.2 OKHCIIUTETHbHO-BOCCTAHO 8 1
BUTCIIBHBIC peaKHI/II/I

https://m.edsoo.ru/7f41837¢

Htoro mo paszuemny 15 Bubmnunoreka I[JOK
https://m.edsoo.ru/7141837¢
PesepBHOE BpeMs 3 bubmnuoreka IJOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO

YACOB 110 ITPOI'PAMME



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

KoanuecTrBo yacoB

Ne | HaummeHoBaHMe pa3neiioB DJIeKTpOHHbIe (HM(ppoBHIE)
n/m | ¥ TeM nmporpamMmsi Beero Kontposibnbie IIpakTnieckue 00pasoBaTe/ibHbIe pecypchbl
padoThI padoThI
Pasnen 1. BemecTBo 1 XuMu4ecKkHne peakuu
[ToBTOpeHwue u yrimyoneHue
1.1 3HaHUW OCHOBHBIX 5 bubmorexa LOK
: https://m.edsoo.ru/7f41a636
paszenoB Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 buGmiorexa LIOK
: . https://m.edsoo.ru/7f41a636
XUMUYECKUX peaKInil
DNEKTpONIUTHYECKAS
13 JIUCCOLINALIN. 8 1 1 bubaunoreka [IOK
) XUMHUYECKHUE PEAKLIUH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro 1o paszueny 17
Pa3gen 2. HeMeTa/JIBLI M X COCIHHEHUSA
OO01mas xapakTepucTukKa
bu6muoreka [IOK
2.1 XUMUYECKHUX JIEMEHTOB 4 1

VIIA-rpynnsl. ["anorenst

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

OOm1ast xapaKTepUCTUKA

29 XAMUYECKUX DJIEMECHTOB 6 bu6mmoreka IIOK
' VIA-rpynnel. Cepa u e€ https://m.edsoo.ru/7f41a636
COCTMHEHHMS
OOm1ast xapaKTepUCTHKA
XUMHYECKHX JJIEMECHTOB
bu6mmoreka IIOK
2.3 | VA-rpymmt. Asor, ! https://m.edsoo.ru/7f41a636
dbochop u ux
COCTMHCHHMS
OOm1ast xapaKTepUCTHKA
XUMHYECKHX IJIEMECHTOB
bu6mmoreka IIOK
- 8
24 | IVA-rpymteL. Yruepoa i https://m.edsoo.ru/7f41a636
KPEMHUH B UX
COCTMHCHHMS
Hroro mo paszueny 25
Paznen 3. MeTassibl M MX COeTMHEHUS
31 OO6mwme cBolicTBa 4 bu6moreka [JOK
) METaJJIOB https://m.edsoo.ru/7f41a636
39 Baxkneiime Metaaibl U 16 bubmuoreka [IOK
) UX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo paszeny 20

Paznen 4. Xumusi u okpy:xamoiias cpeaa



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

BemecTBa 1 marepuasl B

bubnauorexa IIOK

4.1 ’KU3HU YeJI0OBEKa 3 https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Bubnmorexa TIOK
https://m.edsoo.1u/7f41a636
OBIIEE KOJIMYECTBO 68
YJACOB I10 ITPOI' PAMME

IIpu peanu3anuyu NporpaMMsbl HCIOJIL3YHOTCS Yy4eOHMKH, BKIIOYECHHbIC B (heaepaibHbIH NepevyeHb:

IMa6puensa O.C., OctpomoB WN.I'., CnagxoB C.A. Xumus: 8 kiacc: 6a30BbIi ypoBeHb: 5-¢ u3nanue, nepepadorannoe AO “UznatenbcTBo

“IIpocBenienue”

INa6puensa O.C., Octpomon NI, CnaakoB C.A. Xumus: 9 kiacc: 6a30BbIi YpOBeHb: 5-¢ nznanue, nepepadorannoe AO “M3mparenbcTBo

“IIpocBenieHue”
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