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PabGouasi nporpamma y4e0HOro npeamera « XuMusi»

MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs COCTaBICHA Ha
OCHOBE TpeOOBaHUI K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTesIbHOM Mporpa
MMBI OCHOBHOT'0 00111er0 00pa3zoBanusi, npeactaBieHHsix B DI'OC 00O, a takxke
Ha OCHOBE (henepalbHON paboueil MporpaMMbl BOCIIUTAHUS U C YUETOM KOHIIEIIIN
U TIpenoiaBaHus yuyeOHoro npeamera « XuMus» B 00pa30BaTelIbHbIX OpraHu3aIus
x Poccuiickoit @enepanum.
[Iporpamma o xumMuu 1a€t MpeACTaBICHUE O LETAX, O0IIel cTpaTerun o0y4deHus,
BOCIUTAHUS U Pa3BUTHUS 00yYarOIMKUXCs CPEACTBAMHU YyUEOHOT O MpeIMeTa, YCTaHAB
JIMBAET 00s13aTeIbHOE MIPEMETHOE COJIEpKaHue, TPEAyCMaTPUBAET paclpe/ieIiCHH
€ €ro Mo KJaccaM M CTPYKTYPUPOBAHUE MO pa3jeiaM U TeMaM MPorpaMMBbl 10 XUM
WU, ONIPEJIETSACT KOJTUYECTBEHHbBIC U KAUECTBEHHBIC XapaKTEPUCTUKH COJICPKAHUS,
PEKOMEHIYyEeMYIO0 MOCJIEA0BATEIbHOCTh U3YYEHUS] XUMUM C YUETOM MEXKIPEAMETH
BIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKH Y4eOHOTO TIpoIiecca, BO3pacTHBIX 0co0e
HHOCTEH 00yYaromuxcs, onpeaessieT BO3MOXKHOCTHU MPeaMeTa JJIsl peasiu3aluu Tp
eboBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMbl HA Y
POBHE OCHOBHOT'O O0IIIET0 00pa30BaHMsl, a TAKKe TPeOOBaHUM K pe3ybTaTaM o0yd
CHUSI XUMHUH Ha YPOBHE IIeJIel U3yUeHUs MPeMETa U OCHOBHBIX BUJIOB y4eOHO-1103
HABaTEJIBHOM JIEATEIbHOCTH 00YYAaIOIIETOCs IO OCBOEHUIO YYEOHOTO COACPIKAHUS.
3HaHUE XUMUU CIYKUT OCHOBOM JUIsl (hOPMUPOBAHUS MUPOBO33PEHUST 00yUarOIIer
0Csl, €T0 MPEJICTaBICHUH 0 MaTepPUAIbHOM €JUHCTBE MUPA, BAXKHYIO POJIb UTPAIOT
dbopMupyemMbIe XUMHUEH TTPEACTABICHHS O B3aUMOTIPEBPAIIEHUSX YHEPTUU U 00 HBO
JIIOIIUY BEIIECTB B MPUPOJE, O MyTAX PEIICHUS TJI00aTbHBIX MPOOIEM YCTOMYUBOT
O Pa3BUTHS YEIIOBEYECTBA — CHIPhEBOM, SJHEPTETUUECKON, MUIIEBOM U 3KOJIOTHYECK
0if 6€30MacCHOCTH, MTPOOJIEM 3IPAaBOOXPAHEHUSI.
N3yuyeHnne xumuu:
CIIOCOOCTBYET pealiu3allid BO3MOKHOCTEH JJIsl cCaMOPa3BUTHS U (GOPMUPOBAHUS K
YIBTYPBI JUYHOCTH, €€ 001Ie 1 PYyHKIIMOHAITBHONU IPAMOTHOCTH;
BHOCHUT BKJIaJ] B (GOPMUPOBAHKE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEM 00y4daro
IINXCSI, HABBIKOB UX CAMOCTOATENIbHON yUeOHOM JesTEIbHOCTH, SKCIIEPUMEHTATbH
BIX U UCCIIEIOBATENbCKUX YMEHUHN, HEOOXOAMMBIX KaK B TOBCETHEBHOM JKU3HU, Ta
K U B IPO)ECCUOHATILHOM JESITEIbHOCTH;
3HAKOMHT CO CTIEIU(DPUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI I[€JI0OCTHOT
0 B3TJIs/1a HA €IUHCTBO MIPUPOIBI U YEIOBEKA, SIBJIIIETCS OTBETCTBEHHBIM 3TAllOM B
GhopMUPOBAHUU €CTECTBEHHO-HAYYHON T'PaMOTHOCTH O0YYarOIIUXCS;
croco0CTBYeT (hOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHHAM, K TIPUPOJIE, K YEITOBEKY, BHOCUT CBOH BKJIA]] B DKOJIOTHYECKOE 00pa30BaH
ue 00yJaronmxcsl.
JlaHHbIe HaNpaBJIEHUA B 00yYE€HUH XMMUU 00€CIIEUNBAIOTCS cCIeUU(HUKON coaeprxa
HUS YIEeOHOTO TIpeIMETa, KOTOPBIH SBIISICTCS MEAarorndecKy aJaliTHPOBAHHBIM OT
pakeHueM 0a30BOI HAYKM XHUMHH HA ONIPEIECIEHHOM 3Tare €€ pa3BUTHS.
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Kypc xumuu Ha ypoBHE OCHOBHOTO 00111€TO 00Opa30BaHUsl OPUEHTUPOBAH HA OCBOE
HUE 00YYarONTUMUCS CUCTEMBI IEPBOHAYATIBHBIX MTOHATUN XUMHUH, OCHOB HEOpTaHU
YECKOW XMMUU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMU
178
CrtpyKTypa cofepkaHusi IporpaMMbl IO XUMHUH C(hOPMHUPOBAHA HA OCHOBE CUCTEM
HOTO MoaxoJia K e€ uzyuenuro. Conep:kaHue CKIaJbIBAETCS U3 CUCTEMBI IOHATHH O
XUMHUYECKOM JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUN O XUMHUYECKOU pPEAKLUH.
O06e 3Tu cucTeMbl CTPYKTYPHO OPraHW30BaHbI MO MPUHIUITY MTOCIEA0BATEIBLHOIO P
a3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHSL:
— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
— ITepunonnueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUH;
— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBA3H;
— IpeICTaBICHN 00 ICKTPOIUTHICCKON TUCCOIUAIINN BEIIECTB B pacTBOpaXx.
Teopernueckue 3HaHUs paCCMaTPUBAIOTCS HA OCHOBE SMIIUPUYECKH TIOJTYUECHHBI
X W OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIILHO OT OJIHOTO YPOBHS K [T
PyromMy, BRIMONHSSA PYHKIIMK OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS
Y BO3MOYKHOCTEH ITPAKTUUECKOI0 IPUMEHEHUSI U TTOIYUYECHUS N3YYaEeMbIX BELIECTB.
OcBoeHME TPOrpaMMbl IO XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO TTPEACTABICHUS
0 XMMHUYECKOU COCTABIIAIOLICH HAYYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM 1P
MPOJbI, IECHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO ¥ METOAAM MO3HAHUS B HAY
Ke. M3ydyeHne XxuMum MpoucxXoauT ¢ MPUBJICYCHUEM 3HAHUM U3 PAHEE U3YUYEHHBIX Y
4yeOHBIX MpeaMeToB: « OKpyKaomuil Mup», «buonorus. 5—7 knacce» u «Pu3mkKa.
7 Kmaccey.
[Tpu u3yueHNN XUMUU TIPOUCXOIUT POPMUPOBAHNE 3HAHUN OCHOB XUMHUYECKOW Ha
YKH Kak 00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUUECKON JEATEIbHOCTH Y€
JIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpHI. 3a/laya yueOHOro mnpe
JIMETa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUN — BaXKHEUIIHNX
aKTOB, MIOHITUHN, 3aKOHOB M TEOPETUUECKUX MOJT0KEHUHN, JOCTYIMHBIX 00001IeHII
MHUPOBO33PEHUECKOTO XapaKTepa, si3blka HAyKH, B MPUOOIIEHUH K HAYYHBIM METO/T
aM TI03HAHUSA MPU U3YUYCHUU BEUIECTB U XUMUYECKUX Peakiuii, B (OpMUpOBaHUU U
Pa3BUTHHU MMO3HABATEIbHBIX YMEHUHN U UX IPUMEHEHUU B YU€OHO-TI03HABATEIHHOM
U y4eOHO-UCCIIeI0BATEIIBCKON ACATEILHOCTH, OCBOCHUH TIPaBUI 6€30T1acCHOTO 00p
alECHUS C BEIIECTBAMU B TOBCEIHEBHOM KU3HMU.
[Ipu n3yyeHnn XMMHUHM Ha YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHUs BaXXKHOE 3HAUE
HUE MPUOOPENN TaKue Ieu, KakK:
— ¢hhopMUpOBaHNE MHTEIJICKTYaJTIbHO PA3BUTON JIMYHOCTH, TOTOBOM K caM000pa3oB
aHWI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPHHATHUIO PEIIEHUH, CTIOCOOHOM ana
NTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIIOBHUSM JKU3HU;
— HAIPaBJICHHOCTh OOYYCHUS Ha CHCTEMAaTUYECKOE MPHOOIIEHNE 00yJarOIIuXCs K
CaMOCTOSITEIIbHOM MMO3HABATEIBHOM JIESITEIIbHOCTH, HAYYHBIM METOJIaM ITO3HAHUA,
bopMHUPYIONTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMMUH,
— o0ecrieyeHune yCcIoBUid, CTOCOOCTBYIOMIUX TPUOOPETEHUIO 00YYAIOITUMUCS OTIBIT
a pa3HOOOpa3HOM JIeATEIIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB



(KITFOYEBBIX KOMITETEHIIMH ), UMEIOIINX YHUBEPCAITbHOE 3HAUCHUE JIJIS Pa3IMYHBIX
BHUJIOB JICSITCIILHOCTH;
— hopMupoBaHue 0011 HYHKIIMOHATBHOU U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH,
B TOM YHCJIC YMEHUH OOBSACHSITH U OIEHUBATD SIBJICHUSI OKPY>KaIOIIEro MUPa, UCTIO
Jb3ysl 3HAHUS U OTBIT, MMOJIYYCHHBIC TP U3YUYCHUU XUMHH, IPUMEHATH UX MPH Pe
IICHUH MPOOJIEM B TTOBCETHEBHOM KU3HHU M TPYIOBOM JAEATEILHOCTH;
— (hopMHpoOBaHUE Y 00yYAIOIIUXCS TYMAaHUCTUUECKUX OTHOIICHHH, TOHUMAHUS 11€
HHOCTH XHUMHYECKUX 3HAHUU TSI BBIPAOOTKH KOJOTHIECKH I1€7IECO00Pa3HOTO TTOB
eICHUS B OBITY M TPYIOBOM JACATEIHHOCTH B IIEJISAX COXPAHEHUS CBOETO 3I0POBBS U
OKPY Karouen MpUpOTHON CPEbI;
— pa3BHUTHE MOTHUBAITUHU K 00YUEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCTI
WTAHWIO HA OCHOBE YCBOCHUS OOIIICUEIIOBEUECKUX 1IEHHOCTEHN, TOTOBHOCTH K OCO3H
aHHOMY BBIOOPY MO WIS U HANIPABICHHOCTH JAIBHEHUIIIET0 00yJeHHHI.

OO611ee YuCiIo 4acoB, OTBEAEHHBIX JJIs U3YUEHUSI XUMHUHU Ha YPOBHE OCHOBHOTO
ob1rero oopazoBanus, cocrapiser 136 yacos: B 8 kimacce — 68 yacoB (2 yaca B Hell
eInto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibLHbIe XUMHYECKUE MTOHATHS

[Ipenmer xumuun. Posib XuMHUM B )KU3HU YEJIOBEKA. XUMUA B CUCTEME HayK. Tena u
BeniecTBa. GU3NUECKUE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BemecTB. [1oH
ATHE 0 METOJaX MO3HAHUA B XUMHUU. YncThie BemecTBa u cMecu. CrocoOsl pasaen
€HUS CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThI. CUMBOJIbI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U clIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunueckas Gopmysa. BaneHTHOCTh aTOMOB XUMHUUYECKUX 3JIEMEHTOB. 3aKOH MOC
TOSIHCTBA cOcTaBa BemecTB. OTHOCUTENbHAs aTOMHAasi Macca. OTHOCUTENbHASI MOJI
eKyJsipHas Macca. MaccoBast 107151 XUMHAYECKOT0 3JIEMEHTA B COCIMHEHUU.
KonnuecTBo BeniectBa. Monbs. MonsipHast Macca. B3ZauMocBs3b KoJIM4uecTBa, Mace
Bl ¥ YUCJIa CTPYKTYPHBIX €IWHMII BemecTBa. PacuéTel mo popMymamMm XUMHIECKHX C
OC€IMHEHU.

OU3NYECKNE U XUMUYECKUE SBIICHUA. XUMHUYECKasl PEaKUHs U €€ MPU3HAKU. 3aKOH
COXpaHCHHS MacChl BemecTB. XUMUYECKHe ypaBHeHUS. Kitaccudukarms xumudec
KHX PEaKInii (COeIMHEHNUS, Pa3I0KCHHS, 3aMEIICHIS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUUYECKOHN MOCYA0M, MpaBuiaMu pabOThI B Ja00OpaTOPUU U TPUEM
amu oOparteHus ¢ 1abopaTopHbIM 000PYI0BAaHUEM, U3YUCHHUE U ONTUCaHue (pu3nye
CKHX CBOMCTB 00pa31l0B HEOPTaHUIECKUX BEIIECTB, HAOMIOACHIE (PU3NIECKUX (TIT
aBJICHHE BOCKA, TasHUE JIb/Ia, PACTUPAHUE CaXapa B CTYNKE, KUIIEHUE U KOHJICHCAll
Usl BOJIbI) M XUMHYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE METHOM MPOBOJIOKHU, B3a
UMOJICHCTBHUE Mea C KUCIOTOM) sIBJICHUH, HAOII0/IEHNE U OTTMCAaHUE TTPU3HAKOB TP
OTEKaHUS XUMUYECKUX peaKkluii (pa3jokeHue caxapa, B3aUMOJICHCTBUE CEPHOMN KU
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CJIOTHI C XJIOpUJIOM Oapusi, paznoxkeHue ruapokcuaa meau (I1) mpu nHarpeBanuu, B3
auMOJICHCTBHUE XkKejie3a ¢ pacTBopoM cosir Meau (I1), uzydenne crnocoboB paszseneH
Usl CMECEi: ¢ MOMOIIIbI0 MarHuTa, GUIbTPOBAHKUE, BhIMTIAPUBAHUE, TUCTUIUISAIUS, XP
omaTtorpadusi, IpoBEJICHUE OYMUCTKHU MTOBAPEHHON COJU, HAOIIO/ICHUE U ONHICAaHUE
pe3yJIbTaTOB MPOBEAEHHUS OMbITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, C
037IaHUE MOJIeIeH MOJIEKYJ (IIapOCTEPKHEBDIX ).

BaxHeuline npeacTraBuTeId HEOPraHMYECKUX BeLeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. KHCinopo1 — 3€MEHT U MPOCTOE BEIIECTB
0. Haxoxaenue kuciopoia B npupoje, pu3nueckue 1 XuMUYeCKUe CBOMCTBA (pea
kiuu ropenus). Oxkcupsl. [Ipumenenne kuciopoaa. CriocoObl MOMYyYEHUS KUCIOPO
1a B 1abopaTopuu U MPOMBIIIIICHHOCTH. KpyroBopoT kucioposa B mpupoje. O30H
— QUTOTPOITHAS MOAU(PUKAIIHS KUCIOPOIA.

TennoBoit 3¢ (pekT XUMUIECKON peaKkIui, TEPMOXUMHUIECKIE YPABHEHHUS, K30~ 1 3
HIOTEPMUUYECKHE peaklnu. TOMIMBO: yrojib U METaH. 3arpsA3HEHUE BO3AyXa, YCHII
eHHUE MapHUKOBOTO 3P deKTa, pa3pylieHrne 030HOBOTO CJIOS.

Bonopona — snemenT u npoctoe BeniecTBo. Haxoxnenue Boiopoa B mpupoje, Gpus
WYECKHE U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOO0bI MonyueHus. Kucnorsl u
COJIH.

MonsipHbIii 00bEM ra3oB. Pacy€Tsl M0 XUMHUYECKUM YPaBHCHUSIM.

dusndeckue cBOMCTBa BOAbl. Bona kak pactBopureins. PactBopel. HackieHnusie n
HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTH BEIIECTB B BOJIe. MaccoBasi 4OJIsI BEILIE
CTBa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOJBl. OcHOBaHMs. Poip pacTBOpOB B mp
UpOJIC U B )KU3HU YesioBeka. KpyroBopot BoAbI B IPUPOAE. 3arpsi3HEHUE MPUPOTH
bIX BOJI. OXpaHa U OUYMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neoprannaeckunx coennnenuit. Oxcuapl. Kinaccudukaims okcumo
B: cojieoOpa3yroire (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpPHBIE) U Hecoaeo0pa3yrolue.
Howmenknatypa okcuioB. ®uznueckue 1 XUMUYECKUE CBOMCTBA OKCHUIOB. [lomyue
HUE OKCHJIOB.

OcHoBanus. Knaccudukaius oCHOBaHH: MIENIOYH U HEPACTBOPUMbIE OCHOBAHHS.
Homenknarypa ocHoBanui. ®uznyeckrne 1 XUMHUYECKUE CBOMCTBA OCHOBAaHUU. [10
Jy4YE€HHE OCHOBAHUM.

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucior. @u3ndeckue 1 XuMud
eckue cBorcTBa KucIoT. Psan aktuBHoctn metaiutoB H. H. bekerosa. [lonyuenune k
UCJIOT.

Comn. Homenxkiarypa conei. ®u3ndeckue U XMMAYECKUE CBOMCTBA cotieil. [1omyu
€HUE COJIEH.

['eHeTnyeckas CBSI3b MEXY KJIacCaMU HEOPTaHUYECKUX COSTUHECHUM.
Xumuueckuii IKCnepumenm:

KadeCTBEHHOE OTpe/IeIICHNE COIePKaHUsI KUCIOPOa B BO3AyXe, MOJIyICHHUE, COOU
paHue, pacno3HaBaHWE U U3yYEHUE CBOMCTB KUCIOPO/ia, HAOI0ICHUE B3aUMO/ICHC
TBUS BEIIECTB C KUCIOPOJIOM U YCIIOBHSI BOSHUKHOBEHHUS U MPEKPAIIECHUS TOPEHUS
(moxapa), 03HaKOMJICHHE C 00pa3llaMi OKCHJIOB U OMMCAHUE UX CBONCTB, MOIYUYEH
ue, coOupaHue, pacrio3HaBaHUE U U3YyUEHHE CBOMCTB BOAOPOAa (TOPEHHE), B3AUMO
nerctBue Bojopoaa ¢ okcuaom meau (1I) (Bo3MokHO HCTIONIb30BAHKE BUACOMATED



MaJoB), HAOIIOIEHHE 00PA3IIOB BEIIECTB KOJIMYECTBOM 1 MOJIb, UCCIIEIOBAHUE OCO
OCHHOCTEU pacTBOPEHUS BEIIECTB C PA3IMUHON PACTBOPUMOCTHIO, TPUTOTOBICHUE
pacTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJIENM PACTBOPEHHOIO BEIIECTBA, B3aUMO/E
HCTBHE BOJBI C METAJJIAaMU (HATPUEM U KaJiblieM) (BO3MOXHO MCIIOJIb30BAHHUE BU
JleoMaTepuaoB), UCCIeJ0BaHe 00pa3I[0B HEOPTAaHUYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB, HAOJIIOICHUE U3MEHEHHS OKPACKU MHUKATOPOB B PACTBOPAX KUCIIOT U I
esovel, u3ydueHue Bzaumojiericteus okcuaa meau (I11) ¢ pactBopom cepHOM KUCIOT
bl, KUCJIOT C METAJUIAMU, PEAKIINI HEUTPAIU3aliH, OJIyYCHUE HEPACTBOPUMBIX OC
HOBAHUWI, BBITECHEHUE OJHOT'O METAJIJIA IPYTUM U3 PACTBOPA COJIM, PEIIEHUE IKCIIE
PUMEHTAIBHBIX 33]1a4 M0 TeMe « BakHenIme Kiiaccbl HEOPTraHUYECKUX COCAUHEHU
.

IHepuoaunuecknii 3akoH u Ilepuoanyeckas cucreMa XuMHYECKUX 3J1eMeHTOB /I,
N. MenaeneeBa. CTpoenue aToMoB. XuMu4eckas cBsizb. OKHCIUTEIbHO-BOCC
TAHOBHUTEJIbHbIE PeaKIU

[lepBbie MONMBITKH KIacCUPUKAIIMU XUMHUUECKUX 3JIeMEHTOB. [loHsTHE O rpymmax ¢
XOJTHBIX AJIEMEHTOB (IL[EJIOYHBIE U IEJI0YHO3EMENbHBIE METAIIbI, TaJOT€HbI, HHEPT
HBIE ra3bl). DIEMEHTHI, KOTOpPbIE 00pa3yoT aM(OoTepHbIe OKCUJIBI U TUIPOKCHIBI.
[Iepuonnueckun 3akoH. Ilepuoanyeckas cucrema XuMru4eckux 3iemMeHToB /[I. U.
MenneneeBa. Kopotkonepuoanas u gmaHonepuoHas Gopmel [lepuoauueckoii ¢
ucTeMbl xuMuueckux sneMeHToB /. . Menneneesa. [lepuoabt u rpynibsl. Guznue
CKUU CMBICJI IOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIINBI JIIEMEHTA.
Crpoenune atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. DnekTpoHsl. CTpoeHUE 3IIeK
TPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMHUECKHX d1eMeHTOB [leprnoanyeckoii ¢
ucremsl /. 1. MenneneeBa. XapakTepUCTUKA XUMUYECKOTO 3JIEMEHTA IO €TO IT0JI0
»eHuto B [lepnognueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS Panyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAILINY
€CKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u [leprnoandeckoil CUCTEMbI XUMUUYECKHUX 3JI€
MEHTOB ISl pa3BUTHUSA HayKu U npakTtuku. [[. 1. MenneneeB — yu€Hblil U rpaKaaHu
H.

Xumnyeckasi cBa3b. KoBasieHTHas (MOJIsIpHAs U HEMOJISIPHAsi) CBSI3b. DJIEKTPOOTPHU
[AaTEeJIbHOCTh XUMUYECKUX 31€MEHTOB. IOHHAs CBS3b.

Crenenb okucaeHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporeccel ok
WCIICHUSI U BOCCTAHOBJIEHU. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3IoB BEIIECTB METAJIOB U HEMETAIIOB, B3aUMO/ICUCTBUE TUIPOKCH
Jla [IMHKA C PaCTBOPAMU KHUCJIOT U IIEI0YEN, MPOBEAECHHUE ONBITOB, MILTIHOCTPUPYIO
IIUX TPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM (TOPEHUE, PEAKIIUH P
a3JI0KEHUS, COCTUHCHHUS).

Mescnpedmemmnuie céa3u

Peanu3zanus mexnpeIMETHBIX CBA3€H MPU U3YYEHUU XUMUHU B 8 KJIACCE OCYILIECTBII
S€TCsI Uepe3 UCTOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHATHI, TaK U 110
HATHUH, SBJISIOIIUXCSA CUCTEMHBIMU JJIs1 OTAEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYH
Oro LIMKJIA.



OO1ue ecTeCTBEHHO-HayYHbIE TOHATHS: HAyYHbIN (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJlu3, CUHTE3, KIacCUu(pUKaUs, IEpUOIUIHOCT, HAOIIOJCHUE, SKCTIEPUMEHT, MO
NEIUPOBaHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®duznka: MaTepusi, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, NOH, HYKJIMJI, U30TOIbI, paj
MOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUH 3apsijl, BELIECTBO, TEI0, 00BEM, arperar
HOE€ COCTOSIHUE BEILECTBA, ra3, (PU3NUECKUE BEIMYUHBI, €AUHULIBI U3MEPEHUs, KOC
MOC, IIJIAaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: porocunTes, apixanue, obuocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOIbI, MTOJIE3HBIC HCK
OmnaeMsble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BeimecTBo U XMMHYeECKasi peakuus

[lepuoanueckuit 3akoH. [lepuoanueckas cucrema XUMU4YeCKux aneMeHToB /1. H.
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYEC
KHX 3JIEMEHTOB IIEPBBIX TPEX NMEPUOJOB, KAJIN, KaIbUU U UX COEAUHEHNUN B COOT
BETCTBUU C IIOJIOKEHUEM DJIEMEHTOB B [Iepnoanyeckon cucTeMe U CTPOEHUEM UX
aTOMOB.

Crpoenue BemecTBa: BUbl XUMAYECKON CBSI3U. THIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKH U BUIA XUMU
YECKOU CBSA3H.

Krnaccudukanys u HOMEHKIaTypa HEOPTaHHYECKUX BEIIECTB. XUMHUYECKHUE CBONCT
Ba BEIIECTB, OTHOCAIIMXCSA K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COEANHEHUM, T
€HETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukamnmst XuMAYECKUX peakIlfil Mo pa3IMYHbIM MPU3HAKAM (TI0 YHCITY U CO
CTaBy Y4aCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3PEKTY, 10 H3MEHEHUIO
CTENEHEeN OKUCICHUSI XUMUYECKUX 3JIEMEHTOB, [10 0OPATUMOCTH, 10 YYaCTHIO KaTa
au3aTopa). DK30- U HHIAOTEPMUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.
[TonsiTue o ckopocTn XuMuueckoi peakuuu. [lonsiTue 00 0OpaTUMbIX U HEOOpaTH
MBIX XUMHYECKUX peakuusax. [IoHsATHEe 0 TOMOIE€HHBIX U T€TEPOre€HHBIX PEAKIUSX.
[TonsTre o xaranuse. [IoHsTHE O XUMHUECKOM paBHOBeCHH. PAKTOPBHI, BIMSIOIINE
Ha CKOPOCTb XMMHUYECKOW PEAKLIUU U ITOJI0KEHUE XUMUYECKOI0 PABHOBECHS.
OKHUCINTENEHO-BOCCTAHOBUTENIBHBIE PEAKIINH, DIICKTPOHHBINA OallaHC OKUCIUTEIbH
0-BOCCTAHOBUTENBHOU peakuuu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-BOCCTAH
OBHUTEIBHBIX PEAKIINA C UCTIOIB30BAHUEM METOA FIEKTPOHHOTO OasiaHca.

Teopus 2IEKTPOIIMTHIECKON AUCCOUUALMN. DIEKTPOIUTHI U HEAJIEKTPOJIUTHL. Kar
WOHBI, aHUOHBIL. MeXaHU3M IMCCOUAMU BEIECTB C Pa3IUYHbIMUA BUIAMH XUMUYE
ckoii cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. Y coBusi IPOTEKaHUs PEAKIMl HOHHOTO 0OMEHa, TIOJIH
bI€ U COKPAIIEHHBIE NOHHBIC YpaBHEHUS peakiuid. CBOMCTBA KUCIOT, OCHOBAHUM U
coJieil B CBETE MPEICTABICHUI 00 3IEKTPOTUTHIECKON nucconuanmu. KauecTBeHH
pI€ pEaKLUH HAa UOHBL. [IoHATHE O TUAPOIU3E COTIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEIAMHU KPUCTAIINYECKUX PEIIETOK HEOPTraHUYECKUX BEILIECTB
— METaJUIOB U HeMeTaJIOB (TpaduTta u aniMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATP
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usl), UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peakiuu OT BO3JICUCTBUS
pa3IMYHBIX (PAKTOPOB, UCCIIEIOBAHUE AIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB,
mpoiiecca AUCCOIMAIINU KUCIIOT, 11eJI04eil U cojiel (BO3MOKHO MCIOIb30BaHUE BU
JIE0 MaTEepUaJIOB), MPOBEJCHUE OMBITOB, WILTIOCTPUPYIOIINX MPU3HAKU MTPOTEKAHUS
peakiuii ntoHHOTrO oOMeHa (oOpa3oBaHUE OCajiKa, BhIACICHHUE Ta3a, 00pa3oBaHuE B
0/1bl), OTIBITOB, MILTIOCTPUPYIOIINX TPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTEIIHHBIX
peakiuii (ropeHue, peakiiuy pas3ioKeHus, COeIMHEeHUsI ), pacllO3HABaHUE HEOPTaHU
YECKHUX BEILECTB C MTOMOIIBIO KaU€CTBEHHBIX PEAKIIUI Ha MOHBI, PEIICHUE dKCIICPU
MEHTAJIbHBIX 33]1a4.

HemeTaibl U MX coeIMHEHU S

OObmas xapakTepucTuka raroreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBI
¢ crenieHu okucieHus. CTpoeHne M GU3NIECKUE CBOMCTBA MTPOCTHIX BEIIECTB — rajl
OreHOB. XMMHUYECKHE CBOICTBA HA IPUMEPE XJI0pa (B3aUMOJICHCTBHE C METAJIJIAMH,
HEMeTaJUIaMH, Iejo4aMu). Xia0poBoaopo . ComsiHas KUCIO0Ta, XUMUYECKUE CBOMC
TBa, MOJly4eHUE, MpUMEHeHuE. JlelicTBUE XJI0pa U XJIOPOBOAOPOJA HA OPTaHU3M 4e
JoBeKa. BaxkHeiiire XJI0puabl U UX HAXOXKJICHHUE B IPUPO/IE.

O6mmas xapakrepuctuka anemMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble cTeneHn okuciaeHus. CtpoeHue u pu3nueckue CBOMCTBA MPOCTHIX BE
HIECTB — KUCIIOPOJa U CEPbl. AJUIOTPOIHBIE MOJIU(PUKAIIMK KUCTOPOa U CEPbl. XU
MUYECKHE CBOMCTBA cepbl. CepoBOAOPOA, CTpOEHUE, (PU3NUECKHE U XUMHYECKHUE C
BOMCTBA. OKCUBI CEPBI KAK MPEICTABUTEIN KUCIOTHBIX OKCUAOB. CepHas KACIIOTA,
dbu3nvecKkre 1 XUMUYECKre CBOMCTBA (00IHe KaK MPeJACTaBUTEN Kilacca KUCIOT
U cneruduyueckre). XUMHIEeCKUE PEaKIiH, JISKAIHE B OCHOBE TIPOMBIIIICHHOTO C
noco0a nmoiaydeHus: cepHoil kucaotsl. [I[pumenenune cepuoit kucinotel. Conu cepHO
1 KHCITOTBI, KAaUeCTBEHHAS Peakius Ha CylbdaT-uoH. Haxoxmenne ceprl u e€ coen
WHEHUH B Npupoae. XUMHUECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpe/ibl COEAUHEHUSIM
U cepbl (KUCIOTHBIE JJOK]IU, 3aTPA3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €ro IMpe
JTOTBPALICHUS.

O61mmas xapakrepuctuka 3eMeHToB V A-rpytibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETICHU OKUCIECHUsI. A30T, pacpoCTpaHEHUE B MPUPOE, PU3HUECK
ue U XuMu4eckue cBoiicTBa. KpyroBopot azora B mpupojie. AMMHaK, ero gpusnuec
KM€ U XUMUYECKHE CBOMCTBA, MOJIydyeHue U npuMeHenue. Coiu aMMoHus, Ux husu
YeCKHe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHBI a
MMOHHS. A30THAsl KUCJIO0Ta, €€ oTydeHne, GU3nIecKue 1 XUMHUIECKHE CBOWCTBA
(oOmue Kak mpeACTaBUTENS Kitacca KACIOT U cnenuduaeckue). Mcroas3oBanue H
UTPATOB U COJICH aMMOHMSI B Ka4YECTBE MUHEPATBHBIX YA00pEeHA. XUMUYECKOE 32
TpSI3HEHUE OKPY’KAIOIIEeH Cpeibl COCTMHEHUSIMU a30Ta (KUCIOTHBIC T0K/IU, 3arpsi3
HEHWE BO3/IyXa, MOYBEI M BOJAOEMOB). Docdop, autoTpormHabie Moaudukanuu Ghocd
opa, pm3udeckue u xumudeckue croctBa. Okcua pocdopa (V) u pochopHas kuc
Jo0Ta, GU3NYECKrue U XUMUYECKUE CBOMCTBa, nmonydenue. Micnons3oBanue dhocdato
B B KQU€CTBE MUHEPAIBLHBIX YA00PEHHUIA.

O6mmas xapakrtepuctuka anemMeHToB [V A-rpynmbl. OcOOEHHOCTH CTPOECHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUS. YTIIepOo, AJNTIOTPOIHbIE MOU(UKALINH, PACIIP
OCTpaHEHHE B IPUPOJIE, PU3NUECKUE U XUMUYECKUEe cBolicTBa. Aacopoius. Kpyro
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BOPOT yrJiepojia B npupoze. OKcuanpl yriepoaa, ux Gu3ndeckue U XUMHUIECKHUE CBO
HcTBa, AEHCTBUE HA JKUBBIC OPraHU3MBI, TTOJTYUYCHUE U PUMEHECHHUE. DKOJIOTHIECK
ne npoOJeMbl, CBsI3aHHBIE ¢ okcuioM yriaepoaa (IV), rumoresa rimo6aisHOro moTe
TJICHUS KJIMMaTa, MapHUKOBBIN A PeKkT. YronpHas KUcaoTa U e€ colu, ux pusnuec
KHe U XUMUYECKHEe CBOMCTBA, MOJydeHHe U MpuMeHeHue. KauecTBeHHas peakius
Ha KapOoHaT-MOHBI. Vcronp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, IIPOMBIIIICH
HOCTH U CEJILCKOM XO3SIHCTBE.

[TepBoHavyanbHBIC MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX yTIIe
poma (MeTaH, 3TaH, 3THJICH, alleTHJICH, dTAHOJ, TIUIEPHH, YKCYCHas kucioTa). [Ip
WUPOJIHBIC HCTOYHHUKH YTIIEBOJTOPOAOB (YTOJIb, IPUPOIHBIN Ta3, HEPTH), TPOTYKTHI
ux nepepaboTku (OEH3UH), UX POJb B OBITY U MpoMBIIeHHOCTH. [ToHsATHE 0 OHoIN
OTHYCCKHU BaKHBIX BEIIECTBAX: KUPaX, OeKaX, YIIIEBOAaX — M MX POJIHM B )KU3HH U
eoBeka. MarepuaabHOE €IMHCTBO OPTaHUISCKUX M HEOPTAHMUCCKUX COSTMHEHUH.
Kpemnuii, ero gpuszndeckue U XUMHUYECKUE CBOMCTBA, MOJy4YeHUE U IpuMeHeHue. C
OCIMHEHMS KpeMHUs B ripupojae. Oo01ue npeacrasiaeHus o0 okcuae kpemuus (1V)
1 KpeMHHEeBOM KuciioTe. CUIIMKATBI, UX UCIIOJb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOC
TU. BakHeumue cTpouTeaIbHbIC MaTepUalibl: KEpaMUKa, CTEKJI0, IIEMEHT, OCTOH, X
ene3o0eToH. [Ipo6iaeMbl 6€30MacHOTO UCTI0JIH30BAHUS CTPOUTEIIBHBIX MaTEPHAIOB
B ITIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHrne 00pa3IoB HEOPTaHUIECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI, IPOBE
JIEHVE KaYeCTBCHHBIX PEaKIMi Ha XJIOPUA-HOHBI U HAOIIOICHUE MPU3HAKOB UX TIP
OTEKaHWSI, OTBITHI, OTPAXKaINue PU3NICCKNE U XUMUUECKUE CBOMCTBA TAIOTCHOB
U UX COCAMHEHNN (BO3MOYKHO HCIIOJIb30BAHNE BUICOMATEPHUAIIOB), 03HAKOMJICHUE
¢ o0Opa3maMu XJIOPUIO0B (TaJIOTEHUIOB), 03HAKOMIICHHE ¢ 00pa3aMu Cephl U €€ coe
JTUHEHUSAMHU (BO3MOXKHO MCIIOJIb30BAaHKE BUIEOMATEPHaJIOB), HAOIIOIEHHE MPOIECC
a oOyIJIMBaHMsI caxapa MoJi AeHCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3y
YEeHHUE XMMUYECKUX CBOMCTB pa30aBlIeHHON CEpHOM KUCIIOTHI, TPOBEACHNE KAUECTB
SHHOM peakIuu Ha CyJibhaT-uoH U HAOJII0ICHHE TIPU3HaKa €€ MPOTeKaHUs, 03HAKO
MJIeHHE ¢ (U3UICCKIUMHU CBOMCTBAMH a30Ta, pocdopa U uX CoOeAMHEHUMN (BO3MOKH
0 MCIT0JIb30BaHUE BHICOMATEPHUAIIOB), 00pa3IiaMu a30THBIX U PochOpHBIX yao0pe
HUH, TIOJTydeHue, coOnpaHue, paclio3HaBaHUE U U3yUCHUE CBOWCTB aMMHUaKa, MpoB
eJICHUE KaueCTBECHHBIX PEaKIMil Ha MOH aMMOHUS U (hochaT-uoH U U3ydeHHE Mpu3
HAKOB MX MPOTEKaHUS, B3AaUMOJICICTBUE KOHLICHTPUPOBAHHOM a30THOU KHUCJIOTHI C
MeJbI0 (BO3MOYKHO MCTIONB30BaHKE BHACOMATEPUAIIOB), M3YUEHUE MOJIeTIeH KprCTa
JUTMYECKUX PEMIETOK anmasa, rpadura, QyiepeHa, 03HaKOMICHHE C MPOIIECCOM a
JcopOIMy pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U yCTPOUCTBOM TIPOT
MBOTa3a, MOJy4YeHHE, COOMpPaHNE, PACIIO3HABAHUE ¥ H3yYCHHUE CBOMCTB YTIJICKHUCIIOT
0 rasa, MPOBEICHHE KAYECTBCHHBIX PEAKIINA Ha KAPOOHAT M CHIIMKAT-UOHBI U U3yY
CHHUE TIPU3HAKOB WX MPOTEKAHUS, 03HAKOMIICHHE C MMPOAYKIIUEH CUITUKATHOU IMPOM
BIIIJICHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHeime Hemera
JUTBI U UX COCMHEHUS.

MeTaiibl 1 MX COeTMHEHUSI



OO6m1as xapaKTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJNIOB HA OCHOBAaHUHU HX T10
noxeHus B [leppoguueckont cucreMe xumudeckux 3yeMeHToB JI. . MenaeneeBa
U CTpoeHus aToMOB. CTpoeHHe MeTaioB. MeTalnueckas CBA3b U METaJlJInuecKa
g KpUCTaJUIMUeCcKas pel€TKa. DJICKTPOXUMUYECKUHN psiJl HANIPSKCHU METaJIIoB.
duszndeckre 1 XUMUIECKUE CBOMCTBA MeTaIIOB. OO0ITHe CITOCOObI OJIYYEHUS] MET
ajutoB. [IoHsTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3
un. CrutaBel (CTajdb, 9yTyH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U I
POMBILIIJIEHHOCTH.

[Ilenouynbie MeTaIIBL: MOJIOKEHUE B [lepruognyueckoi CuCTeEMe XUMUYECKUX IJIEME
HTOB /I. 1. MeHneneeBa, CTpo€HHE NX aTOMOB, HAXOXKIAEHNE B Ipupoae. Puzndeck
M€ U XUMUYECKHUE CBOUCTBA (Ha puMepe HaTpusl U Kanus). OKCUbl U TUAPOKCHU]T
bl HaTpUs U Kanusl. [[puMeHeHre men0YHbIX METAJIJIOB U UX COCAMHEHUHN.
[[lenoyHO3EMENBHBIE METAUIBI MATHUM W KalbLUW: TI0JI0)KEeHUE B [leproanueckon
cHcTeMe XUMHU4YECKUX 3iieMeHTOB 1. . MeHnaeneeBa, CTpo€HUE UX aTOMOB, HAXO0XK
JIeHUE B npupojiec. PU3nyecKue 1 XMMUYECKUE CBOMCTBA MarHus U KaJlbIvs. BaxkH
eHIIe CoeIMHEeHNS KalbIusl (OKCHJI, TUIPOKCHU/I, COJH). JKECTKOCTH BOJBI U CIIOCO
ObI €€ ycTpaHEHUSI.

AJntoMUHUN: TIosio)keHue B [lepuoanueckoi cucteMe XuMuueckux anemenTon /1. 1.
MenaeneeBa, CTpOCHUE aTOMa, HAX0XKJICHUE B IPUpojie. PUBNYECKUE U XUMUYECK
Y€ CBOWCTBA aTtOMUHUSL. AM(POTEPHBIE CBOMCTBA OKCHAA U THUIPOKCHIA ATTFOMUHMSL.
Keneso: nonoxenue B [leppoanueckon cucteMe XuMu4eckux 3mneMeHToB . 1. M
€H/JICJIEEBA, CTPOCHUE aTOMA, HAX0XKAEHHUE B MpUpoac. PU3NUECKUE U XUMUYECKUE
cBoiicTBa *kemne3a. OKcuasl, ruipokcuabl U conu xenesa (I11) u xenesa (111), ux coc
TaB, CBOMCTBA U MOJIyYCHHE.

Xumuueckuii IKcnepumenm:

O03HaKOMJICHHE ¢ 00pa3IiaMi METAJIJIOB M CILJIABOB, X (DM3UUYECKUMHU CBOMCTBaMHU,
H3YUYCHHE PE3yIbTaTOB KOPPO3UU METAIIJIOB (BO3MOXKHO MCITOJIH30BAaHUE BHUEOMAT
€pHaJIOB), 0COOCHHOCTEH B3aMMO/ICCTBUS OKCH/IA KaIbIIS U HATPUS C BOJOM (BO3
MOKHO MCIIOJIb30BaHHE BUIEOMATEPUAIIOB), UCCIAEIOBAHUE CBOMCTB KECTKOM BOJIBI,
mpoIecca ropeHus keie3a B KUCIopo ie (BO3MOXKHO UCII0JIb30BaHUE BUACOMATEpH
aJIOB), MMPU3HAKOB MIPOTEKAHUS KAY€CTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, KaJIbIIHs,
ATFOMUHUS, IUHKA, skene3a (I1) u sxenesa (I1I), meau (I1), HabmroaeHNE M onEicaHUE
MPOIECCOB OKpAIIMBaHUSI TUITAMEHU MOHAMU HATPUS, Kallusl U KJIbIUs (BO3MOXKHO
UCIIOJIL30BAaHKE BUICOMATEPUATIOB), UCCIE0BaHUE aM(OTEPHBIX CBOMCTB T'UIPOKC
YJ1a ATFOMUHUA U THAPOKCHU/IA [IMHKA, PEIIEHUE YKCIEPUMEHTAIBHBIX 3a7a4 110 TEM
¢ «Baxkneme METaIbl U UX COCTUHCHUS.

XHUMUA M OKpPY:KaOLIas cpeaa

BemecTBa u Marepuainsl B HOBCEAHEBHOM KU3HU YEJIOBEKA. be30ImacHoe NCIoab30
BaHUE BEIIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBasi moMoIib Ipu XUMUYECKH
X 0%KOTaxX U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HEHNEe OKpYIKaroIIeH cpeibl (MpeaeibHas JOMyCcTUMask KOHIICH
Tpaums BemecTs, nanee — [1JIK). Poinb XxumMuu B pereHun 3KOJ0THISCKUX TIpooIIe
M.

Xumuueckuii IKCnepumenm:
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u3y4deHue o0pa3iioB MaTepuasoB (CTEKIIO, CIUIaBbl METAJIJIOB, IOJUMEPHBIE MaTepU
aJibl).

Mesicnpeomemmuwie ceazu

Peanuzarus MexXnpeIMETHBIX CBSI3€H MPU U3YYECHUU XUMHUH B 9 Kilacce OCYIIeCTBII
S€TCsl Uepe3 UCTOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U 10
HSITUHN, SIBIISIOMIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYH
Oro IHKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TIOHATH: HAyYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CHHTE3, KiIacCu(UKAITUS, TTIEPUOTUIHOCTD, HAOJIOIEHNE, YKCIIEPUMEHT, MO
JENMPOBAHNE, U3MEPECHHE, MOJIENb, SBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, M
aTepUaJIbl.

duznka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIBI, Paj
NOAKTUBHOCTH, MOJIEKYJIA, DJICKTPUUCCKUI 3apsii, TPOBOHHUKH, TTOJTYITPOBOTHHUKH,
JUDJIEKTPUKHU, (POTOIJIEMEHT, BEIIECTBO, TE€N0, 00bEM, arperaTHOE COCTOSIHUE BEIlIe
CTBa, ra3, pacCTBOP, PACTBOPUMOCTh, KPUCTANIMUECKAs PEIIETKA, CIUIaBbl, Pu3nyec
KH€ BEJIMYMHBI, IUHULIBI U3MEPEHHS, KOCMUYECKOE MMPOCTPAHCTBO, IJIAHETHI, 3BE3
ne1, CoJHIIE.

buonorus: gporocunTes, npixanue, buocdepa, SIKOCUCTEMa, MUHEpaIbHbIE Y00peH
usl, MUKPORJIEMEHTBI, MaKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbI, TOPHBIE TTOPOIbI, MTOJIE3HBIC HCK
oTraeMbIe, TOTUTUBO, BOAHBIC PECYPCHI.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O XH
MHHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yIbTAThl OCBOCHHS TIPOTPAMMBI OCHOBHOT'O O0IIETO 00pa3oBaHUs

JOCTUTAIOTCS B X0/I¢ O0OYYCHHS XUMHUH B €IUHCTBE YICOHOW M BOCTIMTATCIIHHOM 1€

ATEJIILHOCTH B COOTBETCTBUU C TPAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIM

U ¥ TyXOBHO-HPAaBCTBECHHBIMH IICHHOCTSIMH, IPUHSATHIMU B 00IIECTBE NMPAaBUJIAMHU U

HOpPMaMHU TTOBEJCHUS 1 CIIOCOOCTBYIOT MPOIIeCCaM CaMOIIO3HAHUS, CAMOPa3BUTHS

U COITMAIU3aIuU 00YyYaroIIIXCsl.

JIngHOCTHBIE PE3yIbTAThl OTPAKAIOT TOTOBHOCTh O0YYAIOITUXCS PYKOBOJICTBOBATH

C CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIUM U PACIIMPEHUE OTbITA ACATEI

BHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpUOTHYECKOT0 BOCIMTAHUA:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HA

YYHOMY HacJIeAuI0, TOHUMAaHUs 3HAYEHUSI XUMUUYECKON HayKH B dKU3HU COBPEMEH

HOTO 001IIecTBa, CIOCOOHOCTH BIAICTh JOCTOBEPHON MH(pOPMAITUEH O TIEPETOBBIX

JOCTHKEHUSX U OTKPBITUSIX MUPOBOM U OT€UECTBEHHOW XUMUHM, 3aUHTEPECOBAHHO

CTH B HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEICTABJIEHUS O COLMAIBbHBIX HOPMaxX U MPaBUIaX MEKINYHOCTHBIX OTHOIICHU

B KOJIJIGKTUBE, KOMMYHHKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, YU

eOHOMCCIIeJOBATEIBLCKOM, TBOPUECKON U APYTUX BUJIAX ACATEIbHOCTH, TOTOBHOCTH
11



K pa3HOOOpa3HOW COBMECTHOU JESATEIbHOCTH MPHU BHINOIHEHUH YUEOHBIX, TO3HABA
TEJBHBIX 33]1a4, BBIMOJHEHUH XUMHUYECKUX IKCTIEPUMEHTOB, CO3/JaHUN YUEOHBIX I
POEKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHUIO U B3aMMOIIOMOIIIY B MPOIIECCE 3TOH Yy
4eOHOM J1eATeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U MOCTYIIKUA CBOMX
TOBAapHUILEH C MO3UIUHA HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS IIOC
J€ICTBUN IOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'O MO3HAHUA:

MUPOBO33PEHUYECKUE TPECTABICHNS O BEIIECTBE U XMMHUECKON PEaKIlH, COOTBET
CTBYIOILIE€ COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIOLINE OCHOBY IS
MOHMMAaHMSI CYITHOCTH HAYYHOUW KapTUHBI MUPA, IPEICTABICHUS 00 OCHOBHBIX 3aK
OHOMEPHOCTSIX Pa3BUTHSI IPUPOIBI, B3AUMOCBSI3IX YEIOBEKA C IPUPOTHOM CpEoH,
0 POJIM XMMUU B TIO3HAHUH STUX 3aKOHOMEPHOCTEI;

MO03HABATEIbHBIE MOTHBHI, HATPABJICHHBIC HA MOJTYyYEHNE HOBBIX 3HAHHI 110 XUMUH,
HE0OXO0UMBIE sl 0ObSICHEHUS HAOII0JaeMbIX MPOLIECCOB U SIBJICHUH, IO3HABATE
bHOM, HTH(HOPMAITMOHHOMN M YUTATEIBCKON KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOC
TOSITEIBLHOM pabOThI ¢ y4EOHBIMU TEKCTaMU, CIIPABOYHOMN JTUTEPATYPOIL, TOCTYITHBI
MU TEXHUYECKUMU CPEICTBAMHU HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEeC K 00YUEHHIO U NTO3HAHUIO, TF0003HATEIbHOCTD, TOTOBHOCTh U CIIOCOOHOCT
b K CaMO0OpPa30BaHUIO, IPOEKTHOM U HCCIEA0BATEIbCKON AESITENIHOCTH, K OCO3HA
HHOMY BBIOOpY HAIlpaBICHHOCTH M yPOBHS 00yUeHUs B AabHEHIIIEM;

4) popMupoOBaHKS KYJIbTYPbI 310POBbS:

OCO3HaHHE [IEHHOCTH XU3HU, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 370POBBIO, YC
TAHOBKHU Ha 3/IOPOBBII 00pa3 KU3HU, OCO3HAHUE TIOCTIEACTBUI 1 HETIPUSITUE BPEIH
BIX TIPUBBIUEK (YIOTPEOICHUS ATKOTOsI, HAPKOTUKOB, KypeHHUs ), HEOOXOAMMOCTH
coOJTI0 IeHUSI PABHJT O€30MTACHOCTH TIPH OOPAIICHUH ¢ XUMUYECKUMH BEIICCTBAMU
B OBITY U peasibHOM KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAKTUUECKOMY M3yUEHUIO Ipodeccuil U Tpyia pa3iuyHOro poja, yBax
€HHUE K TPYAY U pe3yibTaTaM TPyAOBOMU AESATEIbHOCTH, B TOM YHUCJIE HA OCHOBE IIp
UMEHEHUS TIPEAMETHBIX 3HAHUM M0 XUMUH, OCO3ZHAHHBIN BHIOOP WHIMBUIYaTbHON
TPACKTOPUU MPOAOIKEHUS 00pa30BaHUS ¢ YUETOM JINYHOCTHBIX HHTEPECOB U CIIOC
00HOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, yCTIeHOM pode
CCHUOHAJIbHOM IeATETbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUN, TOTOBHOCTD aJiall
TUPOBATHCS B IPO(HECCHOHATLHOU Cpeie;

6) 3K0JI0rN4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH 11eJIECO00pa3HOe OTHOUIEHUE K TPUPOJI€ KaK HICTOUHHUKY KU3HU Ha
3emiie, OCHOBE €€ CylIECTBOBAHMS, IOHMMAaHUE LIEHHOCTHU 3/I0POBOT0 U O€3011aCHO
ro oOpaza ’KH3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3UYECKOMY H TIC
UXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOIOACHUS PaBUII O€30MacCHOrO I
OBEJICHMSI IPU pabOTE C BEIIECTBAMU, a TAKKE B CUTYAIUAX, YTPOKAIOIINX 310POB
BIO U JKM3HHU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOJTy4YaeMble NPU U3YYCHUU XUMUH, JJIS PEIleH
Usl 3a]1a4, CBSI3aHHBIX C OKPY’Karolllel MPUPOAHON CpPeIoH, 1JIsl MOBBILLIEHUSI YPOBH
1 HKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHUS ITI00ATBHOTO XapaKTepa IKOJIOTUYECKUX IT
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poOJeM U myTel UxX pelIeHus MoCPEeACTBOM METOJA0B XUMUHU, FIKOJIOTHYECKOTO MBI
LIUICHHSI, YMEHHUSI PyKOBOJACTBOBATHCS UM B II03HABATEIbHOM, KOMMYHUKAaTUBHOW 1
COLIMAJIBHOM IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pe3yIbTaTOB BBIIEISAIOT 3HAUUMBbIE 1J1s1 (HOPMHUPOBAH
Usl MUPOBO33pEHUS OOIICHAYYHbIE TIOHATUSA (3aKOH, TEOPHsl, IPUHIIMIL, TUIOTE3a, ¢
aKkT, CUCTEMa, MPOLIECC, SKCIIEPUMEHT U APYTOE€.), KOTOPbIE UCIOJIB3YIOTCS B €CTEC
TBEHHO-HAYYHBIX YYEOHBIX IIPEIMETaxX U MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX NP
eaMeToB (POpMUPOBATH MIPEICTABICHHE O IIEIOCTHON HAYYHOU KapTUHE MHpPA, U YH
UBepcaibHble yueOHbIe NeCTBUS (TT03HABATEIbHbBIC, KOMMYHUKATUBHBIC, PETYJIIsT
UBHBIC), KOTOpPBIE 00ECTIeUnBAIOT (POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITETHHOM
y IJIAaHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOMN IeITETbHOCTH.

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIC Y4eOHbIe 1eiicTBUS

ba3oBble Joruyeckue JeicTBus:

YMEHUS UCIIOIb30BaTh IPUEMBI JIOTHYECKOTO MBIIIJIEHUS IIPU OCBOCHUU 3HAHMIL: P
aCKpBIBATh CMBICJI XUMUYECKUX MOHATUH (BBIICIATh UX XapaKTepHbIE PU3HAKH, Y
CTaHaBJIMBATh B3aUMOCBS3b C IPYTMMH MOHSATHUSMH), UCIIOIb30BAaTh OHATHS JIJIS O
OBACHEHMSI OTJCNIbHBIX (PAKTOB U SBJICHUN, BHIOMPATh OCHOBAHUS U KPUTEPUH TS
KJaccu(UKAIMU XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIUii, yCTaHABIUBATH II
PUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY O0BEKTAMH U3yUYEHHS], CTPOUTH JIOTUUECKHE
paccyxaeHust (MHIYKTUBHBIE, 1€ TyKTUBHBIE, [10 AHAJIOTUH ), J€IaTh BEIBOIBI U 3aK
JHOYEHUS;

yMEHHUE IPUMEHSATH B MTPOLIECCE MO3HAHUS MOHATHS (MPEIMETHBIE U METAPEIMETH
bI€), CHMBOJIMYECKHUE (3HAKOBBIEC) MOJIEIIN, UCIIOJIB3yEMbIE B XUMUU, TPEOOPa30BbIB
aTh IIMPOKO MPUMEHSEMbIE B XUMHH MOJICJIbHbIE TPECTABICHHS — XUMHYECKUH 3
Hak (CUMBOJI 3JIEMEHTA), XUMUUeckas (popMmysa U ypaBHEHUE XUMUUECKONU peakiu
U — [IPU pelIeHUH y4eOHO-TI03HABATENbHBIX 33/1a4, C YUETOM 3TUX MOJIECIbHBIX Mpe
JICTABJICHUI BBISABIATD U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKU U3y4aEMBIX O
OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIU, BBISBIATH OOLINE 3aKOH
OMEPHOCTHU, IPUYUHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUMS B H3y4aeMbIX IPOLE
CCax U SBJICHUSIX.

ba3oBble uccienoBaTebcKHe 1eiiCTBUS:

YMEHHUE UCIOIb30BATh IOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHU
51, @ TAK)KE€ B KA4eCTBE OCHOBBI JJIs1 (DOPMHUPOBAHUS TUIIOTE3BI 110 TIPOBEPKE MPABIII
BHOCTH BBICKA3bIBAEMBIX CYXICHUI;

IpUOOPETEHHUE OMBITA MO INTAHUPOBAHUIO, OPTaHU3AIMHN U IIPOBEICHUIO YUEHUUECK
UX SKCIIEPUMEHTOB, YMEHHUE HAOII01aTh 32 X0JJOM MPOIIeCcca, CAMOCTOSATEIHHO PO
THO3UPOBATH €T0 pe3yabTaT, (GOpMyIHpOBaTh 0000IIEHNUS U BBIBOBI IO PE3yibTaT
aMm IPOBEIEHHOIO OIbITa, UCCIEI0BAHUS, COCTABIIATh OTYET O MPOAEIaHHON padboT
€.

Pabora c undgopmanmueii:

yMEHHUE BbIOUpaTh, AHATM3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIUIO PA3IUYHBI
X BUJIOB U (hOPM IpeCTaBICHHUS, IOIYYAaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-II
OIyJISIpHASI IUTEPATYPa XUMUYECKOTO COJIEP>KAHMUSI, CIIPAaBOYHbIE TTOCOOUS, pecypc
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bl IHTEpHETA), KPUTUUECKU OLIEHUBATh MPOTUBOPEUYHUBYIO U HEJOCTOBEPHYIO HH(DO
pMaruio;

YMEHHE NPUMEHSTh Pa3IMuHbIE METObI U 3alIPOCHI MIPU MTOUCKE U 0TOOpe HHPOPM
alli U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIMMBIX ISl BBIITOJIHEHUS YU€OHBIX U I
03HABaTEJIbHBIX 33J1a4 ONPEAEIEHHOTO THIA, IPUOOPETEHHUE OIbITa B 001aCTH UCII
0JIb30BaHUs UH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIaZICHUE KYJIbTY
pOI aKTUBHOI'O HCIOJIb30BAHMS PA3JINYHBIX IIOUCKOBBIX CUCTEM, CAMOCTOSATEIIBHO
BBIOMpATh ONTUMANBHYIO (hOpMY TIpecTaBICHHS MHPOPMAIH U WILTIOCTPUPOBATH
pelraeMble 3aJa4 HeCJI0KHBIMHI CXEMaMu, AuarpaMmMamu, IpyruMu GopMaMu rpa
(GUKU U X KOMOUHALIUSIMU,

YMEHHE UCTOJb30BaTh U aHAJIM3UPOBATH B MPOLECCE YUCOHOUM U HCCIIeI0BATENbCK
Ol IeITENbHOCTH MH(OPMALIUIO O BIMSHUU MTPOMBIIIJIEHHOCTH, CEIBCKOTO X035HC
TBa ¥ TPAHCIOPTA HA COCTOSHUE OKPYKAIOLIEH MPUPOIHOUN CPEIBI.
KoMMyHHKaTHBHBIE YHHBepCcaJIbHbIe YUeOHbIe 1eliCTBHUS:

yMEHHUs 3a7aBaTh BOMPOCHI (B X0A€ 1uajiora v (MiM) JUCKYCCHH) IO CYLIECTBY 00C
yKJ1aeMo# TeMbl, (POPMYIUPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHU
s IPEAJIOKEHHOW 3a1a4H;

YMEHHUS MPECTABIATh NOTyUYEHHbIE pe3yIbTaThl I0O3HABATEIBHON JEATENHHOCTHU B
YCTHBIX U TUCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALNIO PE3YIbTAaTOB BBIIOIHEHUS
XUMUYECKOTO dKCIIEpUMEHTa (71a00paTOPHOTO OIBITA, JIA0OPATOPHOI pabOTHI MO U
CCJIETOBAaHHUIO CBOWCTB BEIIECTB, YIEOHOTO MPOCKTA);

YMEHHUSI Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEIb
HOI M HCCIIEIOBATENbCKON AEATENBHOCTH MPU PEIIEHUH BO3HUKAOIIUX MPOOJIEM H
a OCHOBE yu€Ta OOIIMX MHTEPECOB U COTIACOBAaHMUSA MO3UIINHI (00CYKIeHUs, OOMEH
MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHALINS COBMECTHBIX JCHUCTBUN, OIIPEae
€HHE KPUTEPUEB 10 OLIEHKE KaueCTBa BBIIOJIHEHHOMN pabOThI U ApYyTHE).
PeryasiTuBHbIe YHUBepCaJbHbIe y4eOHbIe AelicTBUS:

YMEHHUE CaMOCTOSITENBHO ONPEACIIATH LEJIN IEATEIbHOCTH, IUIAHUPOBATH, OCYILECT
BJISITh, KOHTPOJIUPOBATH U IIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIBHOC
Tb, BBIOUpaTh Hanbosiee 3PpheKTUBHBIE CITOCOOBI PEIICHUS yUeOHBIX U MO3HABATE
BHBIX 33J1a4, CAMOCTOSITENIbHO COCTAaBIISITh WU KOPPEKTUPOBATH MPEJIOKEHHBIN all
TOPUTM JEUCTBUY IPH BBINIOJHEHNHN 3aJaHUM C YYETOM NOJIYUYECHHUS HOBBIX 3HAHUU
00 u3y4aeMbIX 00bEKTaxX — BEIIECTBAX U PEAKIUIX, OIICHUBATH COOTBETCTBHE MOIY
YEHHOT'O pe3yibTaTa 3asiBJEHHOM LeIH, YMEHUE UCII0JIb30BAaTh U aHAJIU3UPOBATh K
OHTEKCTHI, IPEJIaraéMbl€ B YCIOBUU 33JIaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMETHBIX PE3yIbTaTOB IO OCBOCHHUIO 005S3aTEILHOTO COACPKAHUS, Y
CTAHOBJICHHOTO JaHHOU (efepalbHON padoUeii MPOTrpaMMOM, BBIACISIIOT: OCBOSHH
ple O0yYaArOUIMMHUCS HAYyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEMCTBUM, crienudpuyec
KM€ JJIs IPEAMETHOM 00J1acTH « XUMUS», BUIBI IEATEIIBHOCTH 10 MOJTYYEHHIO HOB
Oro 3HaHMUs, €r0 UHTEPIPETALNH, IPEOOPA30BAHUIO U IPUMEHEHHIO B PA3INYHBIX
y4€OHBIX Y HOBBIX CUTYaIUsX.

K koH1y 00yueHus B 8 kj1acce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE J10J1
KHBI OTPAXXaThb CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
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. PaCKpbIBATh CMBICIT OCHOBHBIX XUMUYECKUX MOHITHI: aTOM, MOJIEKYJIa, XM
MYECKUI AJIEMEHT, POCTOE BEILIECTBO, CIOAKHOE BEIIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPO/IHAs ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI M MOJIEKYJIIpHas mMacca, K
OJINYECTBO BELIECTBA, MOJIb, MOJIIPHASI MACCa, MAaCCOBAs JI0JIS1 XUMUYECKOTO 3JIEME
HTa B COCJIMHEHUU, MOJISIPHBIN 00BEM, OKCHJI, KCJIOTa, OCHOBAHHUE, COJIb, JIEKTPO
OTPUIIATENIBHOCTh, CTETICHb OKUCIICHHS, XUMUYECKasl peakius, Kiaccupukanus pe
aKIUH: peaKIMy COCIMHEHUSI, PEAKIINH PA3JIOKEHUS, PEaKIIUU 3aMEIICHUS, PEaKIu
1 00MEHa, 9K30- U SHJOTEPMHUUYECKHE PEAKITH, TETUIOBOH A (DEKT peakiuu, Sapo a
TOMa, JIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTAIb, PAANyC aTOMa, XUMHUYeCKast
CBSI3b, MOJISIPHAS ¥ HEMOJISIPHAsI KOBAJICHTHAS CBSI3b, MOHHASI CBSI3b, MOH, KATUOH, a
HUOH, PaCTBOP, MaccoBas J10Jid BelIeCTBa (MMPOLIEHTHAs! KOHIEHTPALMs) B paCTBOPE;
. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U PUMEHS
Th AT TIOHSTHS MIPY OMTUCAHUH BEIIECTB U X MPEBPAICHUN;

. MCII0JIb30BaTh XUMHYECKYIO CUMBOJIMKY JIJI1 COCTaBIICHUs (hOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIUN;

. OTpEeENATh BaJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEUHEHUSIX, CTE
MIEHb OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COSTMHEHUSIX, IPUHAJITICKHOCTH BEIIECT
B K OIPEACIEHHOMY KJIACCy COEIMHEHUM 1Mo (hopMyJiaM, BUJl XUMUYECKOHN CBS3H (K
OBAJICHTHAS] U MOHHAs1) B HEOPTaHUYECKUX COCIMHEHUSX;

. packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. . MeneneeBa: 1eMOHCTp
UPOBATh MOHUMAHUE MEPUOIMUECCKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX AJIIEMEHT
OB OT UX noJioxkeHus B [lepuoanyueckoil cucreme, 3aKOHOB COXPAHEHUSI MACChI BE
HIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOrajpo;
. OMHCBIBATh M XapaKTePU30BaTh TaOIMIHYI0 hopmy [leproandeckoii cuctem
bl XUMUYECKHUX 2JIEMEHTOB: Pa3/inuaTh MOHATUS «TJ1aBHAs moArpynmna (A-rpymma)»
u «mobouHas noarpymnmna (b-rpynna)», manasie u 00JbIINE TEPUOABI, COOTHOCUTD O
003HaUYeHUs1, KOTOpbIe UMetoTCs B Tabnuile «[lepuoauyeckast cucteMa XuMUIECKU
x anemeHToB /[. 1. MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTO
MOB XMMHYECKHUX JIEMEHTOB (COCTaB U 3apsij s/ipa, O0IIee YUCIIO0 SJIEKTPOHOB U pa
CIIpeNIeNIEHUE UX 10 AJIEKTPOHHBIM CIIOSIM);

. KJIaCCU(UIIUPOBATH XUMUUYECKHUE IIEMEHThI, HEOPTAHMYECKHE BEIIECTBA, XU
MUYECKHE peakiuu (10 YUCIIy U COCTABY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO T
wioBoMy 3¢ heKTy);

. XapaKTePU30BaTh (OMHUCHIBATH) OOITNE XMMHUICCKHE CBOMCTBA BEIIECTB Pa3i
WYHBIX KJIACCOB, MOJATBEPIK/asi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX YpaBHEHUMN
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUil;

. MIPOTHO3MPOBAThH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOI'O CO
CTaBa, BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAILCHUN B PA3JIMYHBIX YCIIOB
UsX;

. BBIUUCIISTh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO 00 XMMUYECKOTO 3JIEMEHTA 110 (POpMyJi€ COEUHEHUS, MACCOBYIO J10
JIX0 BEUIECTBA B PaCTBOPE, IPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKOUN peaKil
uu;
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. MIPUMEHATH OCHOBHBIE ONEPAIMN MBICIUTEIBHON AEATENBHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHME, 00001IeHNE, CUCTEMATHU3aLUI0, KJIIaCCU(PUKALINIO, BBISIBICHUE
MPUYMUHHO-CIIEICTBEHHBIX CBSI3€M — JJISI U3YUYEHHS CBOMCTB BEIIECTB U XUMUUYECKHU
X peaKIuii, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOJIOJICHUE, U3BMEPEHUE,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (peabHbIM U MBICICHHBIN );

. CJIeI0BaTh MpaBUjIaM IMOJIb30BaHUs XUMUUECKOHN TOCYI0M U 1a00paTOPHBIM
o0opynoBaHUEM, a TAK)Ke MpaBUiIaM 0OpaIlleHHsI C BELIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX OMBITOB IO MOJIyYEH
W10 U COOMpPaHUIO ra3000pa3HBIX BEMIECTB (BOIOPO/Ia U KHCIOPO/Ia), TPUTOTOBIICH
MO PACTBOPOB C ONMPEAECIEHHON MAaCCOBOM J0JIEW paCTBOPEHHOTO BEUIECTBA, IIJIAHU
pOBaTh U MPOBOAUTH XUMUYECKUE HIKCIIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB
HIeNI09el U KUCTIOT C TIOMOIIBIO0 HHANKATOPOB (JIakMmyc, ¢heHondTaaent, MEeTUIopa
HX U JIpyrue).

K xonIity oOyueHus B 9 KJjiacce mpeaMeTHbIE PE3yIbTaThl Ha 0a30BOM yPOBHE J0JI
YKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. PacKpbIBaTh CMbBICII OCHOBHBIX XUMHUUYECKUX MOHATHI: XUMUYECKUN 3JIEMEHT,
aTOM, MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, Ba
JIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKasl peaKus,
XUMHUYECKas CBs3b, TEIJIOBOM d(PPEKT peakinu, MOJb, MOJIAPHBIN 00BEM, pacTBop,
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, HNEKTPOJIUTHUECKAS TUCCOLUALINS, PEAKIUHA HOHH
oro oOMeHa, KaTaJln3aTop, XHMHIECKOEe paBHOBECUE, OOpaTUMBbIE U HEOOpAaTHMbIE
pEeaKIK, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKI[UU, OKUCIUTENb, BOCCTAHOBUT
€J1b, OKHCIICHHE U BOCCTAHOBJIEHUE, AJNIOTPOIHS, aM(OTEPHOCTh, XUMHUECKAsl CBS
3b (KOBaJICHTHAs, MOHHAS, METAJUIMYECKas ), KpUCTAJUIMUECKas peleTKa, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XMMUYECKON peaKkuu, NPeIeIbHO T0MyCTUMAas KOHI
entpauus [1JIK BemiecTna;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHITUN U IPUMEHS
Th THU MOHATHS IIPU OMKMCAHUU BEIIECTB U UX NPEBPAIICHUN;

. MCII0JIb30BaTh XUMHYECKYIO CUMBOJIMKY JIJI1 COCTaBIICHUS (hOpPMYJT BEIIECTB
Y YPAaBHEHUM XUMHYECKUX PEaKIIHil;

. ONPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMHUECKUX JIEMEHTOB B C
OCIMHEHUSX PA3JIUYHOIO COCTaBa, MPUHAIEAKHOCTh BELIECTB K ONMPEIEIEHHOMY K
Jaccy CoeMHEeHuM o popmysiaMm, BUJL XUMHUUECKOU CBs3U (KOBaJIEHTHAs, MOHHAsI,
METaJNTNYEeCKas) B HEOPTaHWYECKUX COSTUHEHUSX, 3aps]] HOHA M0 XUMUIECKOM (o
pMyJie, XapaKTep CpeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTMHEHUMN, TUIT K
PUCTAINIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

. packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. . MenaeneeBa u 1€MOHCT
pUpPOBaTh €ro NOHMMAaHMUE: ONMKCHIBATH M XapaKTepU30BaTh TadnuuHyto popmy Ilep
MOJUYECKON CUCTEMbl XUMHUYECKHUX PJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAS MO/
rpynna (A-rpynmna)» u «nobounas noarpynmna (b-rpynmna)», mansie u 60abIINe 1€
PpHUOJIbI, COOTHOCUTH 0003HAUYEHHUSI, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TabIuILE,
C YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMUYECKUX AJIIEMEHTOB (COCT
aB ¥ 3apsiz A1apa, 001ee YUCIIo 3JIEKTPOHOB U paclpeiesieHUue UX MO 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U U
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X COEIMHEHUH B IMpe/iesiaX MajbIX IEPHUOOB U TJIABHBIX MOATPYIII C YUETOM CTPOE
HUS X aTOMOB;

. KJ1acCu(UIUPOBATh XUMHUECKHUE 3JIEMEHThI, HEOPraHUYECKUE BELIECTBA, XU
MUYECKHE peakluu (TI0 YUCIy U COCTaBYy yYaCTBYIOUIUX B PEAKI[MU BEIIECTB, IO T€
w10BoMY 3G (}EKTy, 10 U3MEHEHUIO CTENEHEW OKHUCICHHSI XUMUYECKUX JIEMEHTOB);
. XapaKTepu30BaTh (ONMUCHIBATh) OOIIME U ClieUU(PUUECKIE XUMUYECKUE CBOU
CTBa MPOCTBIX U CJIOKHBIX BEUIECTB, MOATBEPKAAsi ONMCAHUE IPUMEPaAMH MOJIEKYJI
SPHBIX ¥ NOHHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

. COCTaBIISITh YPaBHEHUS SJEKTPOIUTHUECKON IUCCOIMAIIMUA KUCTIOT, IIeIouei
U COJICH, TIOJTHBIC U COKPAIIEHHBIC YPABHEHUS peaKIii HOHHOTO 0OMEeHa, ypaBHEH
Ul peaKIuii, MOATBEPIKAAIOIINX CYIIECTBOBAHNE TEHETUIECKOM CBSI3M MEXK/Yy BeIll
€CTBaMU PA3JIMYHBIX KJIACCOB;

. PacKpbBIBaTh CYITHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUI TOCpe
CTBOM COCTAaBJICHUSI DJIEKTPOHHOT'O OajlaHCa 3TUX peaKLui;

. IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MO
KHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAILIEHUH B pa3IMYHbIX YCIOBHUSX;

. BBIYHCIISITh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYO MaccChl BEIIECTB,
MacCOBYIO 00 XMMUYECKOT0 3JIEMEHTA 110 (POpMyJi€ COEUHEHUS, MACCOBYIO 10
JII0 BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMHUECKON peaKil
um;

. coOmo1aTh MpaBHIIa MOJIH30BAHMS XUMUYECKON TTOCY 10 U 1ab0paTOPHBIM
0o0opyioBaHUEM, a TAK)KE MTpaBUia OOpAIEHHs C BEIIECTBAMH B COOTBETCTBUU C U
HCTPYKIUSMH T10 BBITIOTHEHHIO JTA0OPATOPHBIX XUMHUECKHUX OIMBITOB IO MOTy4YEeHU
10 ¥ COOMPaHHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa M YTICKUCIIOTO ra3a);

. MPOBOJIUTH PEAKIINH, MOATBEPIKAAIOIINE KaYeCTBEHHBI COCTaB Pa3IMYHBIX
BEILECTB: pAClO3HABATh ONBITHBIM IYTEM XJIOPUI-, OPOMHI-, HOIU]I-, KAPOOHAT-,
docdar-, cunukar-, cyiabhar-, TMAPOKCHI-UOHBI, KATHOHBI aMMOHUS U HOHBI U3YyY
€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMUECKUX BEIIEC
TB;

. MPUMEHSATH OCHOBHBIE OTIEPALIMH MBICTUTEIBHOMN NESITEIPHOCTH — aHAU3 U
CUHTE3, CpaBHEHUE, 0000IIIeHNE, CUCTEMATH3aIIMIO, BBISBIIEHUE TPUYUHHO-CIIE/ICT
BEHHBIX CBSI3€H — JUIsl U3yYEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHil, €CTeCT
BEHHO-HAay4HbBIE METO/IbI TIO3HAHUS — HAOIIOACHHE, U3MEPEHNE, MOJCIUPOBAHHE, 3
KCIIEpUMEHT (peaJIbHbIN U MBICIICHHBI ).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC

KonnuyectBo
Ne n/ | HammeHoBaHue pa3jiesioB YACOR JiiekTpoHHBbIE (LU poBbIe) 00pa3oB
n U TeM NPOrpamMMbl aTejIbHbIE Pecypchl

Bcero

Pasznea 1. [lepBoHayajibHble XUMHYECKHE TOHATHUS

. XuMus — BaxkHas 001aCcTh BuGnmnoTexa HOK

eCTeCTBOSHaHUH A S https://m.edsoo.ru/7f41837¢
MPAKTUYECKOU
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JACATCIIBHOCTH YCJIOBCKA

12 BemectBa U XUMHYECKHE 15 bubanoreka HOK
) peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npejacTaBuTe/ i HEOPraHUYeCKUX BellleCTB
71 Boznyx. Kucnopon. 6 bubnnoreka [HOK
) [TonsaTtue 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bognopoa.Ilonsarue o ¢ bubnnoreka HOK
) KHCIOTaxX " COJIAX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [lonsitue 5 bubnuoreka HOK
) 00 OCHOBaHMAX https://m.edsoo.ru/7f41837¢
O
24 coprammccime | 11 BuGmorexa LOK
’ p o https://m.edsoo.ru/7f41837¢
COeINHEHNH
Hroro no pazneny 30

Pa3znen 3. llepuoauuecknii 3axkon u Ilepuoanyeckas cucremMa XuMuU4ecKux 3j1eMeHTOB /I,

HN. MengeaeeBa. CrpoeHue aroMoB. Xumuyeckass cBsi3b. OKHCIHUTEIBHO-
BOCCTAHOBHTEJIbHbIE PEAKIIUN
Ilepuonuuecknii 3akOH U
[lepuonuueckas cucrema EubmoTexa [TOK
3.1 XUMHUYECKHUX dJIeMeHTOB [I. | 7
https://m.edsoo.ru/7f41837¢
N. MenneneeBa. Ctpoenue
aToma
Xumuueckas CBSI3b.
39 OKucCIUTeIHbHO- 3 bubnuoreka HOK
' BOCCTAaHOBUTEIIbHBIE https://m.edsoo.ru/7f41837¢
peakiu
bubnnoreka HOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 Bubmiorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 63
110 ITIPOTPAMME
9 KUIACC
H KosanyecTBo 35 5
Ne n/n AMMEHOBAHHE PA3NEIOB | . o JeKTpOHHbIE (undpoBbIE) 00pa3
U TeM NPOrpaMmbl Beero oBaTe/IbHbIE Pecypchl

Pa3znen

1. BeniecTBO M XUMHYECKHE PEAKINHU

[ToBTOpenue u yriyOsieHue

1.1 3HAaHUA OCHOBHBIX Pa3IeioB | 5 Bubmorexa LHOK
’ pasi https://m.edsoo.ru/7f41a636

Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubanoreka HOK
) XAMUYECKHX PEAKIUU https://m.edsoo.ru/7f41a636

DIIEKTPO ecKa

AICKIPOIMTIEC K bubnnoreka HOK

1.3 nuccormanug. XUMHYECKUe | &

peakLuu B pacTBOpax

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

17

Pa3pen 2. HeMeTa/JILI M X CO€THHEHU S

O6mmas XapaKTEePUCTHKA E6mmorexa LIOK
2.1 XUMUYECKHX 3JIECMEHTOB | 4
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['asmoresst
O6mas XapaKTepUCTHKA
29 XUMUYECKHX JJIEMEHTOB | bubnmoreka HOK
' VIA-rpynnel. Cepa u eé https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO6mas XapakTepUCTUKa
23 XUMUYECKHX JJIEMEHTOB | bubnmoreka HOK
' VA-rpynmsl. Azot, ¢ochop https://m.edsoo.ru/7f41a636
Y UX COCJMHEHMUSI
O6mas XapaKTepUCTHKA
24 XHUMUYECKHX DMEMEHTOB | g bubnnoreka HOK
' IVA-rpynnel.  Yraepog wu https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCIMHECHHUS
Hroro no pazneny 25
Pa3gen 3. MeTa/IbI M UX CO€ITHHEHUS
N bubnuoreka [HOK
3.1 Obmpe cROMCTEa METAILIOR 4 https://m.edsoo.ru/7f41a636
39 Baxnelimme MeTalUIbl U HX 16 bubnnoreka HOK
) COETUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus 4 oKpyzKalias cpeaa
41 BemectBa u marepuansl B 3 bubnmoreka HOK
' JKA3HU YEI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 Bubmiorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 63

I10 ITPOT'PAMME
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