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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJI€HAa Ha
OCHOBEe TpeOOBaHUI K pe3yJbTaTaM OCBOCHMSI OCHOBHOW 0Opa30BaTENbHON MpOrpamMMbI
OCHOBHOTO 00mmero oOpasoBanus, npencraBieHHbIx B @I'OC OO0, a Takxke Ha OCHOBE
denepanpHOl paboueit MporpaMMbl BOCHHUTAHHUA W C YYETOM KOHIICTIIMM TpPErnofaBaHUs
yueOHOTo npeaMeTa « XuMus» B 00pa3oBatesibHbIX opranuzanusx Poccuiickoit deneparuu.

[TporpamMma mo xumuu Ja€T MpeACTaBICHHE O ILENsAX, oOIIeil cTpaTeruu o0y4yeHus,
BOCIIUTAHUSI U PA3BUTHUSL OOYYAIOIIUXCS CPEACTBAMU Y4eOHOIO IMpeaMeTa, YCTAHABJIMBAECT
00s3aTeIbHOE TIPEIMETHOE COJIEPKaHNE, PElyCMaTPUBAET pacipeielieHue ero rno Kiaccam
U CTPYKTypUpPOBaHHME IO pa3felaM M TeMaM IMPOrpaMMbl IO XHUMHUH, OMPEACIeT
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XapaKTEPUCTUKU COJEPKaHUS, PEKOMEHIYEMYIO
MOCJICTIOBATEILHOCTh M3YyUYCHUS XUMHUU C YUIETOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX
CBSI3€H, JJOTMKHU Y4eOHOr0 Ipolecca, BO3paCTHbIX 0COOEHHOCTEN 00yUarouXcs, Onpeaeiser
BO3MOKHOCTH TIpEeIMETa JJisi peaiu3aluyd TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHOM MpPOrpaMMbl Ha YpPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs, a TaKke
TpebOBaHMI K pe3ynbTaTaM OOyYeHMs] XMMHUM HAa YPOBHE II€JIe M3ydeHUs MpeaMera u
OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIBHON JE€ATEIBHOCTH OO0YYalolIerocsi 1Mo OCBOCHHIO
y4eOHOT0 COIepKaHUSI.

3HaHUE XUMHH CITY>)KUT OCHOBOM i1 (GOpMHUpPOBAHUS MUPOBO33pEHUs 00ydaroerocs,
€ro MPEJICTaBICHU 0 MaTepUATbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (popMHpyeMbie
XUMHUEH TPEJCTaBICHUS O B3aWMOIIPEBPAIICHUSX SHEPTUU M 00 HBOJIOIMHU BEIICCTB B
MPUPOJIE, O MYTSIX PEHICHUs TIOO0ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHMYECKOW, MHILNEBOM M HKOJIOTMYECKOM 0e30MmacHOCTH, MpodseM
3/IpaBOOXpPaHEHUSI.

W3ydeHne XUMUU: CIIOCOOCTBYET peaimu3allii BO3MOXKHOCTEH Il CaMOpPa3BUTHS U
(dbopMHUpPOBaHUS KYJIBTYPhl JUYHOCTH, €€ 00mel u (yHKIIMOHATBLHON TPAaMOTHOCTH; BHOCUT
BKJIaJl B (JOPMUPOBAHUE MBINIJICHUSI U TBOPUYECKHUX CIIOCOOHOCTEN OOYYarOIINXCsl, HABBIKOB
X CaMOCTOSITEIBHON y4eOHOW AEsITebHOCTH, IKCIIEPUMEHTANBHBIX U HUCCIIEI0BATEIbCKIX
yMEHUN, HEOOXOMWMBIX KaK B TIOBCEAHEBHOM >KM3HM, TaK M B MPOQPECCHOHATBLHON
AESTEIbHOCTH, 3HAKOMHUT CO CHEIU(PUKON HAy4dHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI

EJIOCTHOI'O B3rJIda Ha CAMHCTBO IIPUPOABLI U YCJIOBCKA, ABJISICTCA OTBETCTBCHHBIM 3TallOM



B (OpPMUPOBAHMU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYy4aloOIIUXCs; CIOCOOCTBYET
(OpMHPOBAHNIO IEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-HAYUYHBIM 3HAHMSIM, K PUPOAE, K
YeJI0BEKY, BHOCUT CBOW BKJIAJ] B 3KOJIOTHYECKOE 00pa30oBaHUe 00yJarOMIUXCs.

JlanHble HampaBieHHsS B OOyYeHHUM XUMHH 0OecledyuBaroTcsi creunduxon
coJiepKaHusl Yy4eOHOTo IpeAMETa, KOTOPbIN SBJIAETCA MENAaroruiyecku aJaanTHPOBAHHBIM
OTpakeHHeM 0a30BOW HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00I1I€r0 00pa30BaHUsl OPUEHTUPOBAH HA OCBOCHHUE
OOy4arolMMHUCS CUCTEMbl IEPBOHAYAJIBHBIX MOHATHM XUMHUH, OCHOB HEOPraHUYECKOM
XUMHH U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX ITOHATHN OPraHUYECKOU XUMUH.

CTpykTypa colepKaHHs NporpaMMbl II0 XUMHHM c(opMHpOBaHa Ha OCHOBE
CUCTEMHOI0 IoAXoJa K €€ n3ydeHuto. ColepKaHue CKIIAbIBACTCS U3 CUCTEMBI MTOHATHU O
XUMHUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI MOHATHA O XUMHUYECKOU peakuuu. O0e 3Th
CUCTEMBI CTPYKTYPHO OPIraHU30BaHbI 10 MPUHIUITY [1OCIEI0BATEIBHOIO Pa3BUTHs 3HAHUU
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

—aTOMHO-MOJIEKYJISIPHOTO YUYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

—Ilepnoanueckoro 3akona /JI. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHUH;

—y4E€HUS O CTPOCHUHU aTOMa U XUMUYECKOU CBS3H;

—IpEeICTaBICHUNA 00 IEKTPOIUTUUECKON JUCCOLUAIIMH BEILIECTB B PACTBOPAX.

TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE DMIMPHUYECKH MOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS

MOCJIEI0BATENBHO OT OJHOIO YPOBHS K JPYTrOMY, BBIMOIHSAS (PYHKIMHM OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHMS M BO3MOXHOCTEH NPAKTHYECKOTO IPUMEHEHUS M
ITOJIyYEHHUs U3Yy4aeMBbIX BELIECTB.

OcBoeHue nporpamMMbl 0 XMUMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHAYECKON COCTABISIOUIEN HAYYHOM KApTHHBI MUpa B JIOTUKE €€ CHUCTEMHOM MPUPOIBL,
LICHHOCTHOTO OTHOLIEHHs K HAy4YHOMY 3HAHUIO M METOJAM IO3HaHWs B Hayke. M3ydeHwue
XUMHUU TPOUCXOJUT C MPUBIICYEHUEM 3HAHMA W3 paHee M3YYEHHBIX y4EOHBIX MPEIMETOB:
«OKpyXaromuit Mup»,

«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Tpu n3ydeHnn XUMHUHA MPOUCXOTUT (POPMHUPOBAHNE 3HAHUN OCHOB XMMUYECKON HAYKU
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOMN JEATEIbHOCTH YeJIOBEKa U Kak

OJIHOTO M3 KOMIIOHEHTOB MMPOBOW KYJBTYphI. 3ajlaya y4eOHOro IpeaMeTa COCTOUT B



(GhOpMHUPOBAHUM CHCTEMBI XUMUYECKUX 3HAHUN — BaXHEHUITNX (PAaKTOB, MMOHSATUN, 3aKOHOB U
TEOPETHUYECKUX TMOJO0KEHUM, AOCTYNHBIX OOOOIIEHHII MHUPOBO33PEHUYECKOT0 XapakTepa,
A3bIKa HAyKW, B MPUOOIIEHWH K HAYYHBIM METOJaM IO3HAHWS NPH H3YYEHHH BEIIECTB U
XUMUYECKUX peakiuii, B (GOPMUPOBAHUU M PA3BUTUU MO3HABATEIBHBIX YMEHUNW M UX
NPUMEHEHUH B Yy4eOHO-TO3HABAaTEIbHOM U Yy4eOHO-HCCIIENOBATENbCKOW JESITEIbHOCTH,
OCBOEHUU MpaBUi 0€30MacHOTO 0OpaIIeHUs ¢ BEIIECTBAMH B MOBCEAHEBHOMN KU3HHU.

[Ipu M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl BaXKHOE 3HAYCHUE
npuoOpesd Takue 1eld, Kak:

— ¢popMUpOBaHHWE  HHTEUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHuUI0, COTPYIHUYECTBY,

CaMOCTOATEILHOMY TMPHUHATUIO DPEIICHHUH, CIOCOOHON aJanTupoBaThCsi K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM KU3HH;

— HalpaBJICHHOCTh OOYYEHMs] Ha CHCTEMaTHYECKOe MpUOOLIeHHE OOydaroluxcs K
CaMOCTOSITEJIbHOM ~ MO3HABATEIbHOM  JEATEIIBHOCTH, HAy4YHBIM METOJaM  IO3HAaHWI,
(GopMHUPYIOLIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHue yCiaoBUM, CIOCOOCTBYIONIUX MPUOOPETCHUIO OOYYarOIIUMUCS OIbITa
Pa3HOO0Opa3HOM JeATEIbHOCTH, IO3HAHKS U CAMONIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMITETEHIINH ), UMEIOIIUX YHUBEPCATbHOE 3HAYCHUE JIJIS PA3TUYHBIX BUIOB JIEATEILHOCTH;

— (hopmupoBanue 001IeH (PYHKIIMOHATBHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHUCJI€ YMEHHM OOBSCHATh M OIICHUBAThH SIBJIICHUS OKPYKAIOMIErO0 MHPA, UCIOIb3YS
3HAHUS U OMBIT, MOJTYYCHHBIC TIPU U3YYCHUN XUMUU, IPUMEHATh UX MPHU PEIICHUH TTPOOIeM
B IIOBCEHEBHOW KU3HU U TPYJIOBOU AEATEIBHOCTH;

— ¢hopMHpOBaHHE Yy OOYYaIOIIUXCS TYMaHUCTUYECKHX OTHOUICHUH, TMOHUMAHUS
LEHHOCTH XUMHUYECKUX 3HAHUM JIJIS1 BBIPAOOTKH 3KOJIOTMYECKH 1IE1€CO00pa3HOro NOBEAEHUS
B OBITY M TPYAOBOW NESITEIBHOCTH B LIEJIAX COXPAHEHHUSI CBOETO 3/I0POBbSl U OKPYKAIOIIEH
IIPUPOHOMN CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHUS

OOIIIeUeI0BEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpodmis H

HaIpaBJICHHOCTH I[&J'IBHGIZHICFO O6y‘ICHI/I$I.



OOuiee 4MCIO YacoB, OTBEAEHHBIX MJI HM3Yy4YEHUS XUMUHM HAa YPOBHE OCHOBHOIO
obmero oopazoBanus, coctaisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJeN0), B 9
Ky1acce — 68 JyacoB (2 yaca B HEJICINIO).

COAEPKAHUE OBYUEHUS

8 KIIACC

IlepBoHaYa/ibHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Poilb XMMHUM B KU3HU 4YelOBeKa. XUMUSA B CUCTEME HayK. Tena u
BellecTBa. PU3NMUECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BellecTB. [loHATHE O
METO/Iax MO3HAaHUS B XUMUU. YHCTHIE BemecTBa U cMecu. CrmocoObl pa3aeieHus CMECei.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 3JIEMEHThl. CUMBOJIBI XUMHYECKUX HJIEMEHTOB.
[TpocTeie U cil0XKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmysa. BaleHTHOCTh aTOMOB XHWMHYECKHUX DJJIEMEHTOB. 3aKOH
MTOCTOSTHCTBA COCTaBa BEILIECTB.

OtHocuTenbHass aTomMHas Macca. OTHOcCUTENbHAs MOJICKYJsIpHass Macca. MaccoBas
JOJIsI XUMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KommuectBo BemecTtBa. Mosib. MossipHas Mmacca. B3auMoCBsI3b KOIMYECTBA, MACCHI U
Yyucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COCAUHEHUM.

Ou3NYEeCKUEe U XUMHUUYECKUE SIBICHUS. XMMHUYECKas peakuus U €€ MpU3HAKU. 3aKOH
COXpPaHEHUS MaCChl BEILIECTB.

Xumnueckue ypapHeHus. Kiaccudukanuys XuMHUECKHX peakiuil (CoenuHeHus,
Pa3NoKEeHMs, 3aMEIIeHUs, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUUYECKOMW MOCYI0H, TpaBuiIaMu padOThl B TAOOPATOPUU U IPUEMAMU
oOpaitieHust ¢ 1a00paTOpPHBIM 00OPYOBAHUEM, U3YUYCHHUE U OMMCAaHUE (PU3MUECKUX CBOICTB
00pa3I0B HEOPTAHUYECKUX BEIIECTB, HAOIIOEHUE PU3MUECKUX

(yaBieHWE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYyNKe, KHUICHUE U
KOHJICHCAIUsl BOJIbl) U XUMHYECKUX (FOpPEHHE CBEUU, NMPOKAIMBAHWE MEIHOW IMPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIOTOW) SIBJICHWM, HAONIOJCHUE U OMHCAHWE MPU3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKIMil (pa3ioKEeHHe caxapa, B3auMOACHCTBHE CEPHON KHUCIIOTHI
¢ xJjopuaoM Oapus, paszinoxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMOCHCTBHE
xene3a ¢ pactBopoM cosi Meau (II), uzydenue cnmocoboB paszeneHus: CMeceil: ¢ MOMOIIbIO

Maraura, (bHHBTpOBaHI/Ie, BBIIIAPpUBAHUC, OUCTUIIANNA, XpOMaTOI"pa(l)I/ISI, IMPOBCACHUC



OUYMCTKHM TOBAPEHHON COJIM, HAOJIIOJIEHHE W ONMMCAHUE PEe3yJbTATOB IPOBEAECHUS OIbITA,
WUIIOCTPUPYIOLIETO  3aKOH  COXPAaHEHUsT  MacChl, CO3JaHUE  MOJEIEH  MOJIEKYIH
(ILIapoCTEPKHEBBIX ).

BaxxHeillline npeacTaBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U MPOCTOE BEUIECTBO.
Haxoxnenue kucnopoia B mpupoe, (U3NYECKMe W XUMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcunpl. [lpumenenue xkuciaopoaa. CrnocoObl TOMyYEeHHs] KHUCIOpoOJa B
nabopaTtopud ¥ TpoMmbllUIeHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H —
AJIJIOTPOTIHAS MOAUDUKAIIIS KUCTIOPOA.

TeroBoit 3PpdexkT XUMHUUECKOW peakIMu, TEPMOXUMUYECKUE YPABHEHMsS, IK30- U
SHIAOTEPMHUYECKHUE PEAKLINH. TOIIUBO:

yrojib U METaH. 3arpsA3HeHUE BO3/1yXa, YCUJIEHUE MapHUKOBOTO 3 dekTa, pa3pylieHue
030HOBOT'O CJIOSI.

Bomopon — smeMeHT M mpocToe BemecTBo. HaxoxaeHne Boaopoaa B INPHUPOJE,
¢bu3nYecKue 1 XUMHYECKUE CBOMCTRA,

NpUMEHEHUE, CIIOCOOBI MOTy4eHHs. KuciaoTel u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl N0 XUMUUECKUM YPAaBHEHUSIM.

dusnueckue CBOWCTBA BOAbl. Boxa kak pactBoputens. PactBopsl. HacklieHHble U
HEHACBILLICHHBIE PAaCcTBOPBI. PacTBOPMMOCTH BelIecTB B BOAE. MaccoBas JI0Jsl BELIECTBA B
pactBope. XUMUYECKHE CBOMCTBA BOJIbl. OCHOBaHUs. PoJib pacCTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boabl B npupoze. 3arpsi3sHeHUE NpUPOIHbIX BoJ. OXpaHa U OYMCTKA
MPUPOJHBIX BOJI.

Knaccudukanusa neoprannyeckux coemuuenuid. Oxcunpl. Kmaccudukanus okcumaoB:
cojieoOpaszyromue (OCHOBHbIE, KHUCJIOTHbIE, aM(pOTEpHbIE) H  HECOJEeoOpa3yrolIue.
Homenknatypa okcuaoB. dusnueckue M XHUMHYECKHE CBOMCTBA OKcHIOB. [lomydenue
OKCH/JIOB.

OcHoBanusi. Krnaccudukaiyss ocHOBaHUM: MIENOYM W HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBanuii. @u3nyeckne U XUMUYECKHUE CBOWCTBA OCHOBaHUM. [loiyueHue
OCHOBAHHM.

Kucnotel. Knaccudukarnuss kucinor. Homenkmarypa kucinor. Pusznueckue u
XMMHUYECKHE CBOMCTBA KUCIOT. Psa aktuBHOocTM MetaiuioB H. H. bekerosa. Ilomyuenue

KHCJIOT.



Comu. Homenknatypa coneil. ®Pu3nueckMe W XHMHYECKHME CBOWCTBA COJIEH.
[Toyuenue coneu.

['eneTnyeckas CBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAaUECTBEHHOE OIPENEIICHUE COAECPKAHUS KHUCIOpPOJa B BO3AYyXE, IMOJIy4YEHHUE,
coOupaHue, paclio3HaBaHUE U U3YICHHEC

CBOMCTB KHUCJOpO/a, HAOJIOJCHHE B3aUMOJCUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUS BO3HMKHOBEHUSI M MPEKpallleHusi TopeHus (mmoxapa), 03HaKOMJICHHE C 00pasiamMu
OKCUJIOB M OIHCAHHE WX CBOMCTB, IMOJIyYEHHE, COOMpaHHE, pACIIO3HABAHUE M H3yYEHHE
CBOMCTB BoAopoja (ropeHue), B3auMoeicTere Bogopoaa ¢ okcuaoM Menu (II) (Bo3aMoxHO
HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOIIOICHUE 00pa3lioB BEIIECTB KOJUYECTBOM 1 MOJIb,
HCCJIEIOBAHUE OCOOEHHOCTEW pAacTBOPEHHUS BEIIECTB C Pa3IMYHOM PpPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM J0JEH PACTBOPEHHOIO BEILECTBA,
B3aUMOJICHCTBUE BOJBI C METaUIaMHM (HATpPUEM U KalbLKeM) (BO3MOXXHO HMCIOJb30BAHHE
BUJICOMATEPHUAIIOB), MCCJIEIOBAaHUE OOpa3OB HEOPTraHWYECKUX BEHIECTB Pa3IUUYHBIX
KJIACCOB, HAOJIOICHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOpAxX KUCJIOT U ILIEIOYEH,
n3yueHue B3auMmozeincTBusi okcuaa menu (II) ¢ pacTBOpoM cepHOM KHUCIIOTHI, KUCIOT C
METAJJIaMH, PEAKIUNA HEUTpaIN3ally, N0Jy4YeHUE HEPACTBOPUMBIX OCHOBAHH, BEITECHEHHE
OJIHOTO MeTajiia APYTUM M3 PacTBOpa COJIM, PEIICHHE DKCIIEPUMEHTAIBHBIX 3aa4 0 TEME
«BaxxHenme Ki1acchl HEOPraHUYECKUX COEAUHEHUID.

IHepuoanueckuii 3akoH u Ilepuoauyeckass cucreMa XUMHYECKHX 3JeMeHTOB /I,
N. Menaeneea. CrpoeHue aromMoB. XuMH4YecKass CBs3b. OKHUCIMTEIbHO-
BOCCTAHOBHUTEJIbHbIEC PeAKIIUN

[lepBbie TOMBITKUA KJIacCU(PUKAIMA XUMHUYECKUX 3JeMEHTOB. [loHsTHe 0 rpymnmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U

[IEJIOYHO3EMENbHBIE METAJUIbl, TAJIOTE€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBIE
00pa3yroT aM(poTepHbIe OKCUJIBI U THAPOKCHUJIBI.

[lepuonnueckuit 3akoH. llepuognueckas cucremMa XHUMHUYECKUX JJIEMEHTOB [l
N. MenpaeneeBa. Kopotkonepuonnas u jaiuuHHomepuoaHas Gopmer Ilepuomnyeckon
cucreMbl xumuueckux diiemeHToB [[. M. Menneneesa. Ilepuonsl u rpynnsl. Ouzndeckuut

CMBICJI ITIOPAAKOBOI'O HOMECPA, HOMCPOB IICPpHUOaa U I'PYHIILI 3JICMCHTA.



Crpoenne artomoB. CoctaB aTOMHBIX saep. HM3otombl. OnexkTpoHsl. CTpoeHue
AJIIEKTPOHHBIX 000J04YeK aTOMOB TMepBbIX 20 XMMHUYECKHX 3yieMeHTOB I[lepmonnueckoi
cucremsl /1. 1. Menneneesa. XapakTepucTuKa XUMHUYECKOTO JIEMEHTA MO €r0 MOJIOKEHUIO
B [lepnonnueckoi cucreme /1. U. Menneneena.

3aKOHOMEpPHOCTM  M3MEHEHUs  paauyca  aTOMOB  XUMHUYECKUX  DJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYNIIAM U IIEPUOJAM.

3nauenue Ilepuommueckoro 3akoHa u Ilepuonnueckoil CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB JIJIA Pa3BUTHUS HAYKU U NpakTUKU. [{. 1. MenneneeB — y4EHbIN U TpakIaHVH.

Xumuueckass — cBsa3b.  KoBaneHTHas — (moyisipHas W HEMNOJIIpPHAsi)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCIICHHS U BOCCTAHOBJICHUSI. OKHUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue o0pa3loB BEUIECTB METANIOB U HEMETAIUIOB, B3AUMOJIEHCTBUE THAPOKCHIA
LIMHKA C pacTBOpPaMH KUCJIOT U LIEJNI0YEH, IPOBEAEHUE OIBITOB, MITIOCTPUPYIOIINUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHue,  peakiuu  pas3liokKeHus,
COCTMHCHUSA).

Mesxcnpeomemmnbnie ceasu

Peanmnszanust MeXNpeAMETHBIX CBSA3EM NpPU  HM3YYEeHMM XUMHA B & KIacce
OCYILIECTBIISICTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHATHUMN, TaK U
MOHATUH, SIBJISIOIIUXCS CUCTEMHBIMH JUISl OTHENBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIM (DaKT, TUIoTe3a, TEOpHs, 3aKOH,
aHaju3, CHHTE3, Kiaccuukanus,

NEePUOIMYHOCTb, HAOIIOJEHUE, HKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJEIIb,
SIBJICHHE.

@usnka: Marepus, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUZ, H30TOMbI,
pPaZOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsij, BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSIHME BEUIECTBa, a3, (GPU3NYECKUE BETUUUHBI, EAMHUIIBI U3MEPEHUs, KOCMOC, TJIAaHETHI,
3BE31b1, ComHILE.

buonorus: dorocunres, npixanue, onocdepa.



['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOABI, IMOJIE3HbIE

HCKOITIaCMbIC, TOIIJIMBO, BOAHBIC PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKkIus

Ilepnonnuecknii 3akoH. Ilepuoguuyeckas cucrteMa XMMHYECKUX JJIEMEHTOB /.
N. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB IEPBBIX TPEX NEPUOJOB, KaJIMsl, KAIBLHSI U UX COCAMHEHUM B COOTBETCTBUU C
MOJIOKEHUEM IIEMEHTOB B [leproanueckoil cucteMe U CTPOEHHUEM X aTOMOB.

CrpoeHne BemecTBa: BUABI XUMUYECKOW CBSA3U. THIBI KPUCTAUIMYECKHUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU M BHJA XUMHUYECKON
CBA3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPIraHUYECKUX BEIIECTB. XMMUYECKUE CBOWMCTBA
BEILIECTB, OTHOCSIINXCS K Pa3JINYHBIM KJlaccaM HEOPraHUYECKUX COCIUHEHUN, TeHETUYECKas
CBA3b HEOPTaHUYECKUX BELIECTB.

Knaccudpukanus XUMHMUYECKUX peakUMid MO pazIUuHbIM MpU3HAKaM ([0 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B PEaKUMUU BELIECTB, MO TemIoBoMYy 3(P(deKTy, Mo U3MEHEHHIO
CTENEHEH OKHUCJIEHUS XHMMHYECKHMX JJEMEHTOB, MO OOpaTUMOCTH, MO Yy4YacCTHUIO
KaTajan3aTopa). 9K30- U SHJA0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[TonsiTHEe 0 cKOpocTH XUMHUYECKOM peakiuu. [TonsiTue 00 00paTUMbBIX 1 HEOOPATUMBIX
XxuMudeckux peakuusax. [lonarue o

TOMOT€HHBIX M TeTeporeHHbix peakuusx. [lonstue o kartanmmze. Ilonstue o
XUMUYECKOM paBHOBeCHH. DakTOpbl, BIUSIOUIME HA CKOPOCTh XMMHUYECKOW peakuuu M
IIOJIOKEHUE XUMHUYECKOTO PABHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE PEAKIUHU, JJIEKTPOHHBIN OalaHC OKUCIUTEIBHO-
BOCCTAHOBHUTEIIBHON PEAKIIUU.

CocraBineHue  yYpaBHEHHH  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUU €

HCIIOJBb30BAHUEM METOAA SJICKTPOHHOI'O OanaHca.



Teopus >SIEKTPOIUTUYECKONW TUCCOLMALMU. OJEKTPOJUTHI W HEANEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M IMCCOUMALMN BEUIECTB C PA3JIMYHBIMU BUJIAMH XMMHUYECKON
cBsa3u. Crenenp guccounanyv. CUIbHBIE U CIA0BIE JIEKTPOJIHTHI.

Peakuuu noHHoro ooMeHa. Y caoBHsl MPOTEKaHUs peakluii HOHHOTO OOMEHa, MOJIHbIE
U COKpAIlIEHHBbIE MOHHBIE ypaBHEHHs peakiuid. CBONCTBa KHUCJIOT, OCHOBAaHUM M COJIEU B
CBETE MPEJCTaBICHUNA 00 AJIEKTPOJMTUYECKOW aucconnanvu. KauecTBeHHBIE peakiuu Ha
UOHBL. [IoHsATHE O TUAPOIIN3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEIISIMU KPUCTAUINYECKUX PEIIETOK HEOPTAHUYECKUX BELIECTB —
METaJJIOB W HeMmeTauioB (Tpadura M anMasza), CIOXKHBIX BEIISCTB (XJOpula HATpHs),
HCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAKIIMU OT BO3JACHUCTBUS Pa3JIMYHBIX
(akTOpOB,  UCCIEIOBAHHUE  BJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEILIECTB,  Ipollecca
JAUCCOLMAMN KHUCIIOT, LIEN0Ye U coiel (BO3MOXHO MCIOJIb30BAaHUE BHUJEO MaTEpUasOB),
MIPOBE/ICHHUE OIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHMS PEaKI[Mii HMOHHOIO0 oOMeHa
(oOpa3oBaHue ocajka, BblAEIEHUE raza, oOpa3oBaHHE BOJbI), ONBITOB, WILIOCTPUPYIOIINUX
MIPUMEPBl OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUM (TOpEeHHE, PEeaklUuu Ppa3iokKEeHUs,
COEIMHEHHUSI), PACIO3HABAHME HEOPraHMYECKUX BEIIECTB C IOMOIIBI0 KAaue€CTBEHHBIX
pPEaKLUMM Ha UOHBI, PELICHUE DKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeraJsibl 1 X cOeIMHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHBIE
creneHu okucinenus. CTpoeHue u

¢dbu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XMMHUYECKHE CBONCTBA Ha
npuMepe xjaopa (B3auMoJIeHCTBHE ¢ METaJUIaMH, HEMETAJJIaMU, IIeJI09aMHu ). XJIOPOBOJAOPO/I.
ConsiHass KWCIIOTa, XMMUYECKHE CBOMCTBA, IMOJY4YEHHE, NMpUMeHeHue. JlelicTBue Xxjopa u
XJIOPOBOJIOPOJa HA OPraHWU3M YeEJIOBeKa. BakHeWlne XJIOpUIbl M UX HAXO0XICHUE B

MpUpOJIEC.

OO6miast xapakrepuctuka 37eMeHTOB VIA-Tpynmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHne U GU3NUecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KUCJIOpOoAa W Cepbl. AIIOTPONHBIE MOAUPUKAIMUA KUCIOPOJa U Cepbl. XUMHYECKHE
cBoiicTtBa cepbl. CepoBOAOPOI, CTpOeHUE, (HU3UIECKHUE U XMUMHYECKuEe CBOMCTBA. OKCHIIbI

CEPLI KaK IMPEACTABUTCIIN KHCIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTAa, (i)I/ISI/IquKI/Ie u



XUMUYECKHUE CBOWCTBA (0OmMME Kak MPEACTaBUTENs Kilacca KUCIOT W CHenu(pUuYecKue).
XYMMHUUYECKHE PEeaKIMH, JeKalllie B OCHOBE MPOMBIIUIEHHOIO CrOco0a MONy4eHUs] CEpHOMN
KucJOoThI. [IpuMenenne cepHoit kucimoThl. COM CEPHON KUCIIOTHI, KAYSCTBEHHAS PEaKIIHsl Ha
cynb(dar-uon. HaxoxaeHue cepol u e€

COCIMHEHUA B TMpuUpoJie. XHUMHUYECKOE 3arpsi3HEHHE OKPYKaIoIIeH  cpeibl
COCIMHCHUSIMU CEPhI (KUCIOTHBIC TOXKIH, 3arPsA3HEHHE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0
peIoTBpaICHUS.

OO6mast xapakTtepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIC CTETMCHW OKUCIEHUSA. A30T, pacupoCTpaHEHHE B TpUpPOJE, (pu3udeckue u
XuMu4eckue cBoicTBa. KpyroBopor aszora B mnpupoje. AMMUak, ero ¢uznueckue u
XUMUYCCKUE CBOWCTBA, MonydeHue u mpumeHeHue. Coimu aMMOHMS, WX (DHU3WYECKHE |
XUMUYECKHNE CBOWMCTBA, MpUMEHEeHHE. KauecTBeHHAsI peakius Ha MOHBI aMMOHUSA. A30THas
KHCJIOTa, €€ mojyuyeHue, pu3ndeckue U XMMUYECKUE CBOWCTBA (0OIIHME KaK MPEeCTaBUTENS
KJIacca KUCJIOT | cnernududeckue). Vcnmoap30BaHne HUTPATOB M COJICH aMMOHHMSI B KAUECTBE
MUHEpaIbHBIX yI00peHHil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelibl COeTUHEHUSIMU
a3oTra (KUCIOTHBIE JOXIHW, 3arpsi3HEHUE BO3AyXa, IMOYBBI U BOAOEMOB). Docdop,
ajuioTponHele Moaudukaruu ¢docdopa, ¢uzmyeckue M XUMHUYECKHE CBoOMCTBA. OKCHI
docdopa (V) u dochopnas kucinora, GU3MUECKUE U XUMUUYECKHE CBOMCTBA, MOJyYCHHE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATbHBIX YA0OPEHHIA.

OO6mast xapakrepuctuka 371eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTENEHW  OKUCIEHUS.  YTIEpol,  auIOTpOnHble  Moauduxaiuu,
pacrpocTpaHeHue B mpupoje, (puanueckue W XUMHUUYECKHUE CBOMCTBa. AjcopOius.
KpyroBopor yraepoga B mpupoxae. Okcuabl yriepoaa, ux (QuU3NYecKHue W XUMHYECKUE
CBOMCTBA, JICHCTBHE HA JYKWUBBIE OPTaHW3MBI, MOJIYYECHHE W MPUMCHEHHE. DKOJIOTHYCCKUE
npoOJieMbl, CBsi3aHHbIE C okcuaoM yriepona (IV), rumoreza T7100adbHOTO MOTETUICHUS
KJIMMaTa, TapHUKOBBIM d(ddexT. YrombHas kuciota u e€ coiu, ux Qusnyeckue u
XUMHUYCCKHUE CBOMCTBA, MOJYUCHUE M TpUMEHEeHHE. KadecTBeHHas peaknus Ha KapOOHaT-
noHbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH M CEIbCKOM
XO3SIMCTBE.

[lepBoHavaibHBIE TIOHATHS 00 OPraHMYECKWX BEIIECTBAaX KaK O COCIMHECHHSX
yriaepona (MeTaH, ATaH, OSTWJIEH, alleTWJICH, OSTaHOJ, TIWIEPUH, YKCYCHasi KHCIIOTA).

[IpupoaHbie UCTOYHHUKHU YTIEBOAOPOJOB (YroJib, MPUPOJHBIA ra3, He(Tb), MPOLYKTHl HUX



nepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBINUICHHOCTU. [loHSATHE O OMOIOTHYECKH
BAXXHBIX BEILECTBAX: MXHUpaX, OelKax, YIrJIeBoJaX — K HUX POJIM B KU3HU YEJIOBEKa.
MartepuanbHOe eJUHCTBO OPTAHNYECKUX U HEOPTaHWIECKUX COCTMHECHUM.

Kpemuuii, ero ¢usznyeckue M XMMHYECKHE CBOWCTBA, MOJyYE€HHWE U TMPHUMEHEHUE.
Coenunenusi kpemHust B mpupojge. O6mue npencrtaBieHuss 06 okcuae kpemuus (IV) u
KpeMHHeBOW Kuciore. CWIMKaThl, WX HCIIOJB30BaHWE B OBITY, B TPOMBIIUICHHOCTH.
Baxueiiiive cTpouTelibHbIE MaTepUaibl: KepaMUKa, CTEKIO0, [IEMEHT, OETOH, KeJIe300€TOH.
[TpoGemsr

0€30I1acCHOT0 UCTIOIB30BAHUS CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3yuyeHHe OOpa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMWCTB COJISHOW KHCJIOTHI,
MIPOBE/ICHHE KAUeCTBCHHBIX PEAKIMA Ha XJIOPUA-MOHBI W HAONIOJACHHE IPU3HAKOB WX
MPOTEKAaHUs, OMBITHI, OTPAKAIONINE (UINUECKUE U XUMUUYECKHUE CBOMCTBA rajJOr€HOB M UX
COETUHEHU (BO3MOXKHO HMCIOJB30BaHUE BUICOMATEPHANIOB), O3HAKOMJICHHE ¢ oOpa3lamMu
XJIOPUIOB (TaJOTEHUJIOB), O3HAKOMJIEHWE C oOpasimamMu cepbl U €€ COCIUHECHUSIMU
(BO3MOXHO HCHOJIb30BAaHUE BHJIEOMATEPHAIIOB), HAOMIOAEHHE Ipoliecca OOYTIMBAHUS
caxapa TOJ JEWCTBHEM KOHIICHTPUPOBAHHON CEPHON KHCIOTHI, W3YUCHHE XHMHYCCKHUX
CBOMCTB pa30aBICHHON CEPHON KHUCIOTHI, MPOBE/ICHNE KaYeCTBEHHON peaKIluu Ha cylbdat-
WOH U HaONIO/IeHNe TIpU3HaKa e€ MpOTeKaHUs, O3HAKOMIICHHE ¢ (PU3NYECKUMHU CBOWCTBAMU
azota, (ochopa um wuX coenuHeHUN (BO3MOXXHO HCIOJIB30BaHUE BHIEOMATEPHAIIOB),
obpasnamMu a30THBIX B (HOocPOpHBIX yIOOpeHUH, MmomydyeHne, coOupanue, pacrno3HaBaHue 1
M3yYCHUE CBOWMCTB aMMHMaKa, MPOBEJACHUE KAYECTBECHHBIX pEAKIMH HAa WOH aMMOHHUS U
dbocdar-uoH U U3yyeHHe MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTHI C MeJbI0 (BO3MOXXHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), H3yUeHUE
MOJIeTIell KPHCTAJUIMYECKUX pemeéTok anmasza, rpaduta, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPONCTBOM
MPOTUBOTA3a, MOJIYYCHHE, COOMpaHue, Paclo3HABaHWE W HM3yUYEHUE CBOMCTB YTIICKUCIIOTO
ra3a, NpOBE/ICHWE KAauyeCTBEHHBIX pEaKIHWii Ha KapOOHAT U CUJIMKAT-UOHBI U HU3YYCHUE
MPU3HAKOB UX MPOTEKAHMS, 03HAKOMJICHHUE C MPOAYKIIMEH CHUIMKATHON MPOMBIITUICHHOCTH,
pelIeHre YKCIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeime HeMeTaIbl U KX COSTUHEHHUS.

MeTaJibl 1 UX COEeAMHEHUS



OO1asi xapakTepuCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METaUIOB HAa OCHOBAaHUM HX
nonoxenuss B Ilepuommueckon cucreme xumuueckux ssemeHtoB /. M. MenneneeBa u
ctpoeHus artomoB. CTpoeHwe MeTauioB. MeTaiuyeckas CBA3b M MeETaUINYecKas
KpUCTaJUIMYECKas pemETKa. DIEKTPOXUMUYECKUIN pAJl HANPSXKEHUA MeTauioB. dusnueckue
U XMMHUYECKHE CBOMCTBa MeTayuioB. OOmuMe crnocoObl nomydeHuss metamwioB. IloHstue o
KOPPO3UH METAJJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBel (CTajib, YyTyH,
JTIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIILICHHOCTH.

[[lenoynble MeTawibl: MoJiokeHWe B llepuoandeckod cUCTEME XUMHUYECKHUX
anemeHToB JI. 1. Menneneesa, CTpoeHME UX aTOMOB, HaXOKJIeHHE B npupozac. dusnueckue
U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTpusa U Kanusi). OKCUAbl U TUAPOKCHUIIBI HATPUS U
Kayus. [ [puMeHeHne menoYHbpIX METAUIOB U UX COCIMHEHU.

[[{emoyHO3eMENBHBIE METAJUIBI MAarHuid W KajnbLWi: moJiokeHue B [lepuommueckoin
cucreMe xumuyeckux siemeHToB [[. M. MenneneeBa, CTpoOeHUE UX aTOMOB, HAXO0XKICHUE B
npupone. PU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus U KaJbIUs.

Baxneiimume coequHeHuss Kaiablus (OKCUA, TUAPOKCUM, coiin). JKECTKOCTh BOJBI U
CHOCOOBI €€ YCTpAHEHMUS.

AmoMuHHN: ToJIokeHHe B llepmonndeckor cucTeMe XMMHUYECKHX DSJIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aToMa, HaxXOXXJIeHHE B Ipupone. PU3MYECKUE U XUMUYECKHUE
CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUJIPOKCU]IA ATFOMUHUS.

Kene3o: mnomoxkenue B llepumogmyueckoi CcuUCTEME XHUMHUYECKUX 3JIEMEHTOB JI.
N. Menaeneesa, CTpOEHHE aTOMA,

HaxO0XJIeHUe B npupoac. Pu3nueckne W XHUMHUYECKHE CBOMCTBA kene3a. OKCuapbl,
ruapokcuibl u conu xkenesa (II) u xenesa (I1I), ux cocras, cBOWCTBA U MOTyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C 00pa3llaMu METAJJIOB U CIUIaBOB, MX (U3HMYECKUMU CBOHCTBAMH,
U3Y4YEHUE PE3YNIBTATOB KOPPO3UH METAILIOB (BO3MOYXHO MCIOJIb30BAaHUE BHIEOMATEPUAIIOB),
O0COOCHHOCTEH B3aMMOICHCTBUSI OKCUIA KAJIBIIUS U HATPUS C BOJIOM

(BO3MO>XXHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB), HCCJIEAOBAHHE CBOMCTB MKECTKOU
BOABI, IIpoLecca TOpPEHUs JKejle3a B KUCIOpoae  (BO3MOXHO — MCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX PEaKUMi Ha WOHBI: MarHus,
KaJIbIIWsI, alfOMUHUS, InHKa, sxenesa (1) u xxenesa (I1I), menu (II), HaGmronenue u onucanue

mpoueCCOB OKpallMBaHUA IINIAMCHHM HWOHAMH HaTpus, KaJlusd W KaJlbIus (BOSMO)KHO



WCIIOJIb30BAaHUE BHUICOMATEPUATIOB), HCCIEAOBaHHE aM(OTEPHBIX CBONCTB THIPOKCHIA
aMIOMUHUSL M TUIPOKCHJA IMHKA, PEUIEHHWE OJKCIEPUMEHTAIBHBIX 3aJa4 II0 TEMeE
«BaxXHeuIre METAJUTBI U UX COCTUHEHUSD.

XuMUS ¥ OKpY:Kaouias cpeaa

BemecTtBa u wmarepuansl B IOBCEIHEBHOM JKU3HM 4eJIOBEKa. be3omacHoe
HCIIOJB30BAaHUE BEIIECTB U XUMUUYECKUX PEAKIIAM

B ObITy. [lepBast momols IPU XUMUYECKHUX 0KOTaX U OTPABIICHUSX.

XUMHUECKOE 3arps3HeHUE OKpyXkaroled cpenbl (mpenenbHas — JOMyCTUMAs
KOHIIeHTpalus BemiecTs, aaiee — [[JIK). Posib XxumMuu B penieHnn 3K0JI0rM4ecKuX mMpooIieM.

Xumuueckuii IKCnepuMeHm:

u3ydeHue o0pa3loB MaTepualioB (CTEKJIO, CIUJIaBbl METAJJIOB, IOJUMEPHbIE
MaTrepuabl).

Mesxcnpeomemmnbnie ceasu

Peanmnszanuss MeEXNpeIMETHBIX CBA3EHM NpPU  HM3YYEeHMM XUMHA B 9 Kiacce
OCYIIECTBJISIETCSL Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
MOHATUM, SIBJSIOIIMXCS CUCTEMHBIMU JJISl OTJACJIBHBIX MPEAMETOB €CTECTBEHHO-HAyYHOTO
[UKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIC MOHSATHS: HAY4YHBIM (DaKT, THMOTE3a, 3aKOH, TEOpHs,
aHaju3, CHHTE3, Kiaccupukanus,

MEePUOIMYHOCTh, HAOIO/IEHNE, YKCIIEPUMEHT, MOJACIUPOBAHUE, U3MEPEHUE, MOJIEIb,
SBJICHHE, TAPHUKOBBIN 3((DEKT, TEXHOJIOTHSI, MATEPUATIBI.

®dusuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIbI,
PaaMOaKTUBHOCTh, MOJIEKYJIa, DSJICKTPUYECKHI 3apsii, TPOBOJHHMKH, MOJYIPOBOJIHUKH,
JTUAJIEKTPUKH, (POTOIJIEMEHT, BEILIECTBO, TEJNO, 00bEM, arperaTHOE COCTOSIHUE BEUIECTBA, Ia3,
pacTBOp, PacTBOPUMOCTh, KpUCTAIIMYECKas PEIIETKA, CIUIaBbl, (DU3NUYECKUE BEJIMYWHBI,
€UHULIBI

U3MEpPEHHUs], KOCMHUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dboTtocunrtes, Apixanue, ouocdepa, IKOCUCTEMa, MUHEPATbHBIC YI00pEHNs,
MHKPO3JIEMEHThI, MAKPO3JIEMEHTHI,

MUTATEJIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, rumpocdepa, MUHEpasbl, TOPHBIE TMOPOBI, TOJE3HBIC

HCKOIIA€MbIE, TOTIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA ITPOT'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YyJbTAThl OCBOEHHUS MPOrPaMMbI OCHOBHOTO O0IIEro oOpa3oBaHUs
JOCTUTAIOTCSI B XOJ€ OOy4YeHUss XHMMHH B €IMHCTBE Y4YEOHOW U BOCHHUTATEIbHON
NEATEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHUCKUMHU COLMOKYJIBTYPHBIMU H
JTyXOBHO-HPABCTBEHHBIMU 1I€HHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEACHUS M CIOCOOCTBYIOT MpOIIECCAM CaMOIO3HAHUSA, CaMOPA3BUTHSA U COLUATIU3ALMU
00yyaromuxcs.

JIMYHOCTHBIE PEe3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCA PYKOBOJCTBOBATHCA
CUCTEMOU MO3UTUBHBIX IECHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE ONbITA ACATEIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LEHHOCTHOTO OTHOWIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
Hay4YHOMY HAacJeIuI0, MOHUMaHUs 3HAYEHUS] XMMUYECKOW HAYKU B JKMU3HU COBPEMEHHOIO
oO1iecTBa, CHOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(OpMaLMEl 0 TepeOBbIX JOCTUKEHUSIX U
OTKPBITUSIX MUPOBOW U OTE€UECTBEHHON XUMHH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOILIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUS O COLIMAJIBHBIX HOPMax U MpaBWJIaX MEXIUYHOCTHBIX OTHOILICHHWM B
KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHO-
UCCJIEI0BATENbCKOM, TBOPYECKOM M JAPYTHX BHUAAX JIE€ATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW NEATEIbHOCTH IMPHU BBIOJIHEHUHM Y4YEOHBIX, MMO3HABATEIbHBIX
3a/lay, BBIMOJHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpEeMJICHHS K B3aUMOIIOHMMAHHUI0O M B3aWMOIIOMOINM B TIpollecCe OTOH y4eOHOI
NEATEIbHOCTH, TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEAECHUE U MOCTYNKH CBOMX TOBApHUIIEH C
MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MHUPOBO33PEHUYECKHE TMPEJCTABICHUSI O BEIIECTBE U XUMHUYECKOM peakiuu,

COOTBCTCTBYIOIIHC



COBPEMEHHOMY YPOBHIO Pa3BUTH HAYKH W COCTABJISIONINE OCHOBY JJIi TTIOHMMAaHUS
CYIIHOCTH Hay4YHOM

KapTUHBI MHUPA, TIPEACTABICHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI,
B3aMMOCBS3SIX

YeJIoBeKa C MPUPOJTHOM Cpe/Ioi, O pOIM XMMHH B TIO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIE MOTHBBI, HAlPABJICHHBIC Ha MOJYyYEHWE HOBBIX 3HAHWHA MO XHWMUH,
HEOOXOUMBIC I OOBSICHCHUS HAOJFOMACMBIX TPOIIECCOB W SIBJICHUM, MO3HABATEILHOM,
WH(OPMAITMOHHOW M YHTATEIbCKOH KYJIBTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIBLHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOHN JIUTEPATYpPOM, MOCTYITHBIMH TEXHHYECKUMH
cpencTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTHI;

MHTEpeC K OOYUYEHUIO U MO3HAHUIO, JII0O03HATEbHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K

caM000pa30BaHUI0, TPOCKTHOW M MCCIIENOBATEILCKON JACITEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPABJICHHOCTH M YPOBHS OOyYECHUS B JIaJIbHEHUIIIEM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTHU >KU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha

3IOPOBBIN 00pa3 KU3HHU, OCO3HAHHWE TOCIEJACTBUN M HENPHUATHE BPEAHBIX MPHUBBIUEK
(yrmotpeOieHus ajkorojis, HapKOTUKOB, KypeHHUs), HEOOXOJIMMOCTH COOJIFOACHUS IPaBHUII
0€30macHOCTH MPU OOPAIICHUH ¢ XUMUYSCKUMHU BEIIECTBAMH B OBITY U peaTbHOU KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUYECKOMY M3YyUYECHHIO MNpOQeccuil U Tpyda pa3IuyHOTO poja,
YBaXEHUE K TPyAY M pe3yjbTaTaM TPYAOBOW JAEATENBHOCTH, B TOM YHCIJIE Ha OCHOBE
MPUMEHEHUS TPEAMETHBIX 3HAHUM 110

XUMHUHU, OCO3HaHHBIM BBIOOP HMHAMBUAYAJIbHOM  TPACKTOPUU  MPOJOJKEHUS
oOpa3oBaHMs C Yy4ETOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XMMHH, OOLECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, YCIIEIIHON

npo(hecCHOHANBHON NIeATEIbHOCTH M Pa3BUTUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTb
aJanTUPOBATHCS B

po(hecCUOHATIBHOM cpene;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:



HKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KAaK MCTOYHUKY >KM3HM Ha
3emiie, OCHOBE €€ CYIECTBOBAHMSI, TOHMMAaHUE [IEHHOCTH 3I0pOBOr0 M O€30macHOro oopasa
KU3HHU, OTBETCTBEHHOE

OTHOIIIEHHWE K COOCTBEHHOMY (M3MUYECKOMY H TMCUXHUYECKOMY 30POBBIO, OCO3HAHHE
IIEHHOCTH COOJIIOJIEHUs MpaBWil O€30MAaCHOrO MOBEACHUS] NpU padoTe C BEIIECTBAMH, a
TaK)Xe B CUTyallUsAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMS, MOJy4yaeMble MPU U3YUCHUN XUMHH, JJI1 PEIICHUS
3a/lay, CBSA3aHHBIX C OKPYXKAIOIIEH NPUPOAHONW CpeAoW, [Isi TIOBBIIICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHUS TJI00AIBHOTO XapakTepa SKOJIOTHUECKUX MpobiieM U
NyTe UX PEIICHUsS MOCPEIACTBOM METOJOB XMMHH, HKOJOTMYECKOTO MBIIUICHUS, YMEHHUS

PYKOBOJACTBOBATLCA UM B HO3HaBaT€HBHOﬁ, KOMMYHHKaTHBHOﬁ u COHHaHBHOﬁ ITPAaKTHUKC.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX PE3YJIbTATOB BBIAEISAIOT 3HaYUMBbIE s (POPMHUPOBAHUS
MHUPOBO33pEHUS

oOllleHayYHbIe TTOHATHUS (3aKOH, TEOPUsl, MPUHIIUII, TUTIOTEe3a, (PakT, cucTema, mpolece,
SKCIIEPUMEHT W JApYroe.), KOTOpbl€ HCIOJB3YIOTCS B €CTECTBEHHO-HAyUYHBIX YUYEOHBIX
npeIMerax M IO3BOJSIIOT Ha OCHOBE 3HAaHUM M3 ATHX MpeaMeToB (OpMUPOBATH
MPEACTABICHHUE O LIETOCTHOW HAYYHOU KapTHUHE MUPA, U YHUBEPCAIbHbIE yU€OHbIE NEUCTBUS
(mo3HaBaTenbHble, KOMMYHHUKAaTHUBHBIE,  pEryJSITUBHBIE), KOTOpble  00ECIEUMBAIOT
(bopMHpPOBaHHE TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHIO

y4eOHOM AESITENbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue JeficTBUA:
YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIIJICHUS MPU OCBOCHUU 3HAHWMU:

PaCKpbIBATh CMBICIT



XUMUYECKUX TOHATUN (BBLACIATh HMX XapaKTepHbIE NPU3HAKH, YCTAaHABIIMBATh
B3aUMOCBSI3b C

JIPYTUMH TIOHSATHUSMU), UCTIONB30BATh MOHATHS U OOBSICHEHHUS OTJCIbHBIX (PAKTOB U
SBJICHUM, BEIOMPATh OCHOBAHUSA M KPUTEPUU ISl KIACCU(PUKALMK XUMUYECKUX BELIECTB U
XUMHUYECKUX peaKklui, yCTaHABIMBATh MPUYMHHO-CIIEICTBEHHBIE CBS3H MEXIYy OOBEKTaMU
W3Y4YEHUs, CTPOUTH JIOTUUECKUE PACCYKICHUS (MHAYKTHUBHBIE, 1€TyKTUBHbIE, [10 aHAJIOTHUH),
JIeJ1aTh BBIBOJIBI U 3aKJIFOUEHUS;

YMEHHME [PUMEHATh B  IIpollecce€ NO3HaHWS  MOHATUSA  (OpeaIMEeTHblE U
MeTaIpeAMETHBIE),

CUMBOJINYECKUE (3HAKOBBIE) MOJEINU, HCIOJb3YEMBbIE B XUMHH, NPeoOpa3oBbIBATH
IIMPOKO MPUMEHSEMbIE B XUMUU MOJEIJIbHbIEC MPEACTABICHHUS — XUMHYECKUI 3HAaK (CUMBOJI
JJIeMEeHTa), XMMUYeckass (opMyia M ypaBHEHHE XMMHYECKOW pEaKIMu — IpPH pPELICHUU
y4eOHO-TI0O3HABATENbHbBIX 33/1a4, C YUYETOM 3THUX MOJEIBHBIX IPEICTaBICHUN BBIABIATH U
XapaKTEPHU30BaTh CYIIECTBEHHBIEC MPU3HAKU N3YyYaEMbIX 00BEKTOB — XUMUYECKUX BEUIECTB U

XUMHUYCCKHUX peaKHHfI, BBIABJIAITDH 06HII/IC 3aKOHOMCPHOCTH, ITPUIYNHHO-

CJIIEICTBEHHBIC CBA3U U MPOTUBOPEYMS B U3YUAEMBIX MPOLIECCAX U SBICHUSIX.
ba3oBble uccienoBarebCKue JeiicTBHA.

YMEHHUE UCIOJIB30BaTh MTOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHMUS, a
TaK>Ke B

Ka4eCTBE OCHOBBI 11 (POPMHpPOBAHHS THUIIOTE3Bl IO MPOBEPKE IMPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHHUE OIBITA O INIAHUPOBAHUIO, OpPTraHU3aIlid U TIPOBEACHUIO YICHUUYSCKUX
AKCIIEPUMEHTOB, YMEHUE HAOII0AAaTh 3a XOJA0M IPOIIEcca, CAMOCTOSTEIHLHO TPOTHO3UPOBATh
ero pe3ynbrar, GopMyJIUpPOBaTH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIISATh OTUYET O MPOJeIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U WHTEPIPETUPOBATH MH(DOPMAIUIO PA3ITHMUHBIX
BUJIOB U (OPM TMPEACTABICHUS, MMOTYyYaeMyI0 U3 PA3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIsIpHAs
JuTepaTypa XUMHUUYECKOTO COJIep)KaHUs, CIpPaBOYHbIE MocoOus, pecypchl HHTepHera),

KPUTHUYICCKU OCHUBATH NPOTUBOPCYUBYIO U



HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

YMEHHE TIPUMEHATh pa3UYHbIE METOJbl W 3alpochkl MpH TIOMCKE U O0TOOpe
nH(OpPMAITUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX IS BBIMOJTHEHUS YYCOHBIX H
MO3HABATENbHBIX 3a7a4  OMNPEACNEHHOTO0 TUMA, MPHOOpPETeHHWEe OmbiTa B 00JacTU
UCTIONB30BaHUST MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIAJEHUE KYJIbTYPOH
AKTUBHOTO HWCIIOJh30BAHUS PA3UYHBIX TIOUCKOBBIX CHCTEM, CAMOCTOSITEIHHO BBHIOMPATH
ONTUMAaJbHYIO (hOopMy TpeacTaBIeHUS HHHOPMALIUN U

WLTIOCTPUPOBATH PEIlaeMbIe 3a/1a4d HECIOKHBIMU CXEMaMH, TUarpaMMaMu, IPyTUMHU
dbopmamu

rpaduKu ¥ ©X KOMOWHAILIUSIMU;

YMEHHE HCIIOJb30BaTh U aHAJM3UPOBATh B IMpoliecce yueOHOW M MCCIeT0BaTEIbCKON
NeATETPHOCTH WHGOPMAITUI0O O BIUSHAW TPOMBIIUICHHOCTH, CEILCKOTO XO3SHUCTBA M

TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH NPUPOJHON CPEIBI.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBPISI:

yMEHUSI 3aJlaBaTh BOMPOCH (B XOJie AMaNora W (WJIW) JIHUCKYCCUM) TIO CYIIECTBY
oOcyxmaemMoli TeMbl, (OPMYIUPOBATh CBOW TPEIIOKEHUS OTHOCHUTEIHHO BBITIOJIHCHHUS
MPEUIOKEHHON 3a/1a4u;

YMEHUSI TPEACTaBIATh MOJYYCHHBIC pPe3yJbTaThl MO3HABATEIHHOM MESITEILHOCTH B
YCTHBIX U

MUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAINIO PE3yJIbTATOB BHITIOJHEHUS XUMUYECKOTO
AKCIIEpUMEHTa (J1a0OpaTOPHOIO OMbITA, JJAOOPATOPHOUM PabOTHI MO MCCIIEAOBAaHUIO CBOMCTB
BEIIIECTB, y4eOHOI0 MPOEKTA);

yMEHUSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEIHHOU
U HCCIEAOBATEIIbCKOW JIESITCIbHOCTH TIPU PEIICHWH BO3HUKAMOIIMX IMPOOJeM Ha OCHOBE
yuéra OOIMX HWHTEPECOB W COIVIACOBAHMS TO3WIUN (OOCYXKIeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMbDY, KOOPJIWHAIIAS COBMECTHBIX JIEUCTBHM, OMpEnesieHne KPUTEPUEB IO

OLICHKE KaueCTBA BBIIIOJHEHHOW PabOThI U IpyTHe).



PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE  CaMOCTOSITEJIBHO  ONpPENENATh  LEeIu  ACSATENbHOCTH,  IJIAaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
JesITeNbHOCTh, BbIOMpaTh Hambonee d3()QPeKTUBHBIE CIOCOOBI pEIIeHHUS YYEOHBIX U
[IO3HABATEJIBHBIX 33/1a4, CAMOCTOSATEIBHO COCTABIATh WIH KOPPEKTUPOBATH IPEIOKEHHBIN
QITOPUTM JCUCTBHI NMPHU BHINOJHEHUH 3aJaHUNA C YYETOM MOJIyUYCHHS HOBBIX 3HAHMNA 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKUMSIX, OLEHUBAThb COOTBETCTBUE IOJyYEHHOI'O
pe3ynbTrara 3asBJICHHOM L€JIM, YMEHHE HCIIOIb30BaTh W AHAIM3HPOBATH KOHTEKCTHI,

MpeJiaraéMble B YCIOBUM 3aJaHUM.

HPEIMETHBIE PE3YJIbTATDBI

B cocrtaBe mpenMeTHBIX pPE3yJbTaTOB IO OCBOCHUIO O00S3aTEIBHOTO COACPKAHUSA,
YCTaHOBJICHHOTO

naHHoH (enepanbHON paboueil mporpaMMo, BBIACISIOT: OCBOCHHBIE O0YyJarOIIUMHUCS
Hay4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI IeUCTBUH, crienuduueckue sl peAMETHOM 00IacTH
«XuMuUs», BHUIBI NEATCIHHOCTH IO TIOJYYCHHWIO HOBOTO 3HAHHS, €r0 HWHTEPIPETAIlHH,

HpCO6p&30BaHHIO " IIPUMCHCHHUIO B pAa3JIMYHBIX yLIe6HI>IX N HOBLIX CUTYallUAX.

K xonIy oOyueHus B 8 kjiacce mpeIMETHBIE PE3YJIbTaThl HA 0230BOM YPOBHE JOKHBI
OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHU:

. PacKpbBIBATh CMBICII OCHOBHBIX XWUMHYECKMX TOHSATHI: aTroM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIECTBO, CJIOXHOE BEIIECTBO, CMECh (OIHOpOIHAS U
HEOJHOPOJIHAsI), BaJEHTHOCTb, OTHOCHUTE/IbHAs AaTOMHAs M MOJICKYyJIIpHas Macca,
KOJIMYECTBO BEWLIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJIsI XMMHYECKOrO 3JIEMEHTA B
COCIMHECHWH, MOJISIPHBIN 00BEM, OKCH]I, KHUCJIOTA, OCHOBAHHUE, COJIb,
AIEKTPOOTPULIATEILHOCTh, CTENEeHb OKUCICHMS, XUMHUYECKas peakius, Kiaccudukamms
pEAKLUMI: PEAKUHH COCIUHEHUS, PEAKUWU PA3JIOKEHUS, PEAKUMH 3aMELICHUS, pPEaKIUu

oOMeHa, 3K30- M JHJOTEPMHUYECKHE pEeaKLuHu, TEIUIOBOW 3((EeKT peakuuu, sapo aToma,



AJIIEKTPOHHBIN CJIOM aTOMa, aTOMHasi OPOUTAIb, PAANYC aTOMa, XUMUYECKasl CBSI3b, MOJSIpHAs
Y HEMOJSIpHAs KOBAJEHTHAs CBA3b, HOHHAS CBA3b, NOH, KATUOH, AHUOH, PACTBOP, MaccoBas
710J1s1 BelecTBa (MPOIEHTHASI KOHIIEHTPAIIUsI) B pacTBOPE;

. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN U MPUMEHSThH
ATU MOHATHS PU ONKUCAHUY BEIIECTB U UX MPEBPAILICHU;

. HCIIOJIh30BaTh XMUMHUYECKYI0O CHUMBOJIUKY JIJISi COCTaBIIeHUs ()OPMYI BEIIECTB U
YPABHCHUN XUMHUYECKUX PEAKIINN;

. ONpeNeNsITh BAJICHTHOCTh aTOMOB OJJIEMEHTOB B OWHApHBIX COCAMHEHUSX,
CTEMIEHb OKHCJICHUSI JICMEHTOB B OWHAPHBIX COCIUHEHUSX, NMPUHAIIEKHOCTh BEIIECTB K
onpenenEHHOMY KJIacCy COSIMHEHUH 1o (opMyiaM, BUJI XUMUYECKOMN CBA3M (KOBaJICHTHAS U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

. packpeiBath  cMmbicn  llepuommueckoro  3akona I WM. Menneneena:
JEMOHCTPUPOBATh [OHUMAHUE [EPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX
3JIEMEHTOB OT HMX MOJIOKEeHUs B llepronnueckoil cucreme, 3aKOHOB COXPAHEHHS MAcCChl
BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTrapo;

. OTNUCBHIBATh U XapakKTepu3oBaTh TabMMuHyto (Gopmy [lepruogudyeckoil CUCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3jiduaTh TMOHATHS «rjaBHas mnoarpynna (A-rpymnma)y u
«mmobounas mnoarpynmna (b-rpymma)», waiblie W OOJbIIME TEPUOJIBI, COOTHOCHTH
0003Ha4YeHUsl, KOTOpble uMEITCcs B Tabmuie «llepuonuueckas cucreMa XUMHUYECKHUX
anemeHToB [[. W. MenneneeBa» C YMCIOBBIMM XAPAKTEPUCTUKAMHU CTPOECHUS ATOMOB
XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsij sapa, oOlee Ynuciao JIEKTPOHOB U paclpe/eicHue
UX TI0 DJIEKTPOHHBIM CIIOSIM);

. KJacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHMYEeCKUE BEIIEeCTBa,
XUMUYECKUEe peakiuuu (M0 YUCIy M COCTaBy Y4YAaCTBYIOIIMX B PEaKIUU BEIIECTB, IO
TerioBoMy 3 Pexry);

. XapakTepu3oBaTh (OMUCHIBATH) OOIIHME XHUMHUYECKHE CBOWMCTBA BEIIECTB
pa3IMYHBIX KJIAacCOB, NOATBEPKIas ONHUCAHWE NPUMEPAMU MOJEKYJAPHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

. MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT KX Kady€CTBEHHOTO

CoCTaBa, BOBMOXHOCTH IIPOTCKAHUA XUMHUYCCKUX HpeBpaHleHI/Iﬁ B pa3JIMYHBIX YCJIOBHAX,



. BBIYMCIIITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MacChl BELIECTB,
MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa 1Mo (QopMylie COEIWHEHHUS, MAaCCOBYIO JOJIIO
BEILIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKLUU;

. IIPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — AHAIM3 U
CUHTE3, CpaBHEHHE, OO000IleHue, CHCTeMaTH3alnl0, KIAacCU(UKAIUIO, BBISBICHHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JUII HM3YyYEHHsS CBOMCTB BEIIECTB M XUMHUYECKHX
peakiMii, eCTEeCTBEHHO-HAy4YHbIE METOJbl I[O3HAHMS — HAONIOJICHHE, HW3MEpPEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEeabHbIA U MBICIICHHBIN);

. CJIeI0BAaTh NPABWIAM IOJIb30BAHUS XMMUYECKOM IMOCYAOH M J1abOpaTOpHBIM
o0OpyJ0OBaHUEM, a TaK)XKe TMpaBuiaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSIMUA IO BBIMOJIHEHUIO J1a0OPaTOPHBIX XMMHUYECKUX OMNBITOB IO MOJYYEHHUIO H
coOMpaHUIO ra3000pa3HBIX BEIIECTB (BOJOPOJIA U KUCIOPOJia), TPUTOTOBICHUIO PACTBOPOB C
ONpenenEHHON MacCOBOM JOJEM pacTBOPEHHOIO BELIECTBA, IUIAHWPOBATbH U NPOBOAUTH
XUMHUYECKUE FKCIEPUMEHTHI IO PACTIO3HABAHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIBIO

WHJUKATOPOB (JJakMycC, peHon(TalienH, METUIOPaHXK U IpyTHe).

K xonIy o0yueHus B 9 kjacce mpeIMETHBIE PE3YJIbTaThl HA 0230BOM YPOBHE JOKHBI
OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUH:

. pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IMOHATHI: XUMHYECKUW 3IIEMEHT,
aToOM, MOJIEKYJa, WOH, KaTUOH, AaHWOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEIBHOCTh, CTETNEHb OKHUCICHUS, XUMHUUYECKas peakius,
XUMUYECKasi CBSA3b, TEIUIOBOM dS(QeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOD,
AIEKTPOJUTHI, HEIJEKTPOIUTHI, SJIEKTPOIUTHYECKAs AUCCOLMAIUsA, PEaKIMd HOHHOTO
oOMeHa, Karaau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE pPEaKIINH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKHCIIUTENIb, BOCCTAHOBUTEINb, OKUCIECHUE U
BOCCTAHOBJICHUE, aJUIOTPONUs, aM()OTEPHOCTh, XUMUUECKasl CBs3b (KOBaJCHTHAs, MOHHAs,
METAJJIMYECKas), KpHUCTaNIMUeCKas peIETKa, KOPpO3Usl METAUIOB, CIUIABbl, CKOPOCTh
XMMHUYECKOU peakiuu, peaesbHo nomycrumas konnentpanus [1/IK BemecTsa;

. WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHWYECKUX MOHSITHUN U NPUMEHSTH

OTH IIOHATHA IIPHU OIIMCAHKWH BCIICCTB U UX HpeBpameHHﬁ;



. HCIIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJISi COCTaBIIeHUs ()OPMYI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIUN;

. ONpPENIENIATh BAJCHTHOCTh U CTENEHb OKHUCICHHUS XMUMHUYECKHX HJIEMEHTOB B
COEIMHEHUSX Pa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OIMPEACIEHHOMY KJAccy
COeIMHEHUH 110 (hopMysaM, BUJ XUMUYECKOUN CBSI3M (KOBaJICHTHAsI, MOHHAS, METaJUIMUecKasi)
B HEOPTAaHUYCCKUX COCAUHEHUSX, 3aps]l MOHA M0 XUMUYECKON (opMyIie, XapakTep CpeIbl B
BOJHBIX pPAacTBOpaXx HEOPraHUYECKHX COCIAMHEHUM, THUI KPUCTAUIMYECKON PEIIETKU
KOHKPETHOTO BEILIECTBA;

. packpeiBath cMbici  Ilepunomnueckoro 3akona J[. UW. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHE: OIKCHIBATh M XapaKTepu30BaTh TaOIMYHYIO (opmy
[lepuonuyeckoif CHUCTEMBl XUMHUYECKHMX JJEMEHTOB: pa3inyaTh TMOHITUS «TJaBHas
noarpynna (A-rpynna)» u «mnobouyHas noarpynna (b-rpynma)», manble u  Oosbliue
MEePUOJIbI, COOTHOCUTh O00O03HAUEHHS, KOTOpPhIE HMEIOTCA B MEPUOJUYECKON Tabnulie, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKUX IJIEMEHTOB (COCTaB W 3apsij
a1ipa, 00IIee YUCIIO IEKTPOHOB U PACIIPEACIICHUE UX IO IJIEKTPOHHBIM CIIOSIM), OOBSICHATh
001111Me 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB DJIEMEHTOB M UX COCJAMHEHUN B Mpeienax
MaJIbIX MIEPUOJIOB U IJIaBHBIX MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

. KJIacCu(UIIMPOBATh XUMHUYECKHE DJEMEHThI, HEOpPraHWYeCKHe BEIIECTBa,
XUMUYECKUE peakuuu (M0 YUCIYy M COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3 (PEeKTy, 10 U3MEHEHUIO CTEIIEHEH OKUCICHUS XUMUUECKUX DJIECMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) 00IIKE U crielu(PUIECKre XUMUYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEHIECTB, MOJTBEPKJas OMUCAHHE MPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

. COCTaBJIATh YPABHEHUS DJICKTPOJUTUUECKON JUCCOIMALIMKM KUCIIOT, IIeJI0Uei U
COJICH, MOJIHBIE U COKpAIEHHBIC YPABHEHUS PEAKIIMii HOHHOTO 0OMEHa, YpaBHEHHUS PeaKInii,
MOATBEPAKIAAIOIINX CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

. pacKpbIBaTh CYIIHOCTb OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  pPEaKIUi
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHiA,

. POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,

BO3MOKHOCTH IMTPOTCKAHUA XUMHNYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX YCJIOBHIX,



. BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacCChl BEIIECTB,
MacCCOBYIO JIOJIFO XHMHYECKOTO OJJIEMEHTa Mo (OopMylieé COSAMHEHHUS, MAacCOBYIO JOJIO
BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOU PEAKIINN;

. coOroIaTh TpaBWjIa TOJB30BAHHUS XHMHUYECKOW IOCYIOH W J1abOpaTOpHBIM
o0opy/loBaHHEM, a TaKKe TMpaBuja OOpameHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMU TI0 BBIMOJTHEHHUIO JTa0OPATOPHBIX XHUMHYECKUX OMBITOB IO TOJYYCHHUIO H
COOMpPaHMIO ra3000pa3HBIX BEIIESCTB (AMMHAKa M YIIIECKHUCIIOro ras3a);

. NPOBOJIUTh PEAKIUH, IMOATBEPKIAIOIINE KAYeCTBEHHBIM COCTaB Pa3INIHBIX
BEIIIECTB: PACIIO3HABATh OIBITHBIM IyTEM XJIOPHI-, OPOMHUI-, HOIUA-, KapOoHaT-, pocdat-,
CIJIMKAT-, cynb(]ar-, THAPOKCUA-UOHBI, KATHOHB aMMOHHSI U MOHBI U3yUYEHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUICCKUX BEICCTR;

. MIPUMEHSATh OCHOBHBIC OTEPAIMH MBICIUTEIBHON ACATEIHPHOCTH — aHANIHM3 WU
CUHTE3, CpaBHEHHUE, 00O0OIIEHUE, CUCTEeMATH3allMI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€H — ISl M3YYEHUs CBOWCTB BEIIECTB M XMMHUUYECKHX PEAKIUi, eCTECTBCHHO-HAYYHbIE
METO/Ibl IO3HAHUS — HAOJ0/IeHNEe, U3MEPEHUE, MOICIMPOBAHUE, HKCIIEPUMEHT (peabHbIA U

MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KNIACC
No ||HanmeHnoBanue pa3ziesioB U T€M NpOrpaMMbl KonnuectBo yacon DnekTpoHHbIe (IU(PPOBLIE)
m/a Bcero| Kontposbnsie | IlpakTuueckue 00pasoBaTelLHEIS PECYPCEL
paboThI paboThI
‘Paznen 1. [lepBoHavajibHbIE XUMHYECKHE TOHATHS
1.1 |[Xumus — BakHas 00J1aCTh €CTECTBO3HAHUSA U 5 0 2 [[BuGmuoTeka [TOK
MPAKTHYECKOM JAEATETHHOCTH YeI0BEKa https://m.edsoo.ru/7f41837c]]

1.2 |/BelecTBa U XUMHUYECKHUE PEAKLIUU 15 1 0 [[BubnmoTexa IIOK
https://m.edsoo.ru/7f41837c]]

‘I/ITOFO 0 paszzaeny H 20 H

‘Paazle.ﬂ 2. BaxkHeiilue npecTaBuTe I HEOPraHUYECKUX BElIeCTB

2.1 ||Bo3myx. Kucnopoa. [Toustie 00 okcumaax 6 0 1 [[BubnuoTeka [TOK
https://m.edsoo.ru/7f41837c¢]]

2.2 ||Bomopoxa.llonsTie 0 KMCIOTax U COMAX 8 0 1 [[BubnuoTteka ITOK
https://m.edsoo.ru/7f41837c]]

2.3 ||Boma. PactBopsl. [TorsTHE 00 OCHOBaHUSAX 5 1 1 [[BubnroTexa IIOK
https://m.edsoo.ru/7f41837c¢]]

2.4 ||OcHOBHBIE KJIaCChl HEOPIAHUYECKUX COEAMHEHNUN 13 1 1 [[BubnroTexa IIOK
https://m.edsoo.ru/7f41837c]]

Hroro no pazneny H 32 H

Pasnen 3. llepuoauyeckuii 3axoH u Ilepuoanyeckas cucrema xumuueckux 3jiemeHToB JI. . MenaeneeBa. CTpoeHue aToMOB. XUMHYECKAsl CBSI3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

3.1 ||llepmoguueckuii 3axon u [leproamueckas cuctema 7 0 0 [[bubnmoteka [IOK
xuMmuueckux semenToB J. Y. Menzeneesa. https://m.edsoo.ru/7f41837c]]
Crpoenue atoma

3.2 |[Xumuueckas cBsa3b. OKHCIUTEIBLHO- 9 1 0 [[BubnroTtexa IIOK
BOCCTaHOBHTEIIbHBIE PEaKInu https://m.edsoo.ru/7f41837c]]

Hroro no pazneny 16 [[bubmuoTexa IJOK

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

PesepBHOE Bpemst 0 0 0 [[bubmuoTexa ITOK

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

OBILEE KOJIMUECTBO YACOB I10 IIPOTPAMME H 68 H 4 H 6 H
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9 KJIACC

Ne HaumMeHoBaHue pa3fenoB U TEM IPOrpaMMbl Konugectso uacos OnexTpoHHBIE (IIM(POBEIE)
/o Bcero|| Kontponbabie [IpakTuueckue 0GpasoBaTeNLHEIE PECYpCHI
paboTsI paboThI
Pa3znes 1. BemecTBo u XUMH4YeCKHe PeaKkuu
1.1 |[lloBTOpeHHME U yrayOJicHHE 3HAHUI OCHOBHBIX pa3lesioB Kypca 8 || 5 1 0 [[bubnunortexa [IOK
Kjacca https://m.edsoo.ru/7f41a636]]
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XUMHYIECKUX PEaKIIUi 5 0 0 [[Bubnuorexa LIOK
https://m.edsoo.ru/7f41a636]]
13 ||DnmekTpomuTHYECKas AUCCOLHALMS. XUMHUUCCKUE PEaKLUH B 8 1 1 [[bubauorexa IIOK
pacTBopax https://m.edsoo.ru/7f41a636]]
|I/ITOr0 0 paszeny || 18 ”
|Pa3)1e.11 2. HemeTaJLIbl M MX COeHHEHHSI
2.1 ||O0was xapaKTeprCTHKa XUMIYECKUX ieMeHTOB VIIA-rpynmel. || 4 0 1 [[Bubarotexa LIOK
T"amoreHst https://m.edsoo.ru/7f41a636]]
2.2 ||O61as xapaKTepUCTHKa XUMHUYECKUX 3JIeMeHTOB VIA-Tpymmbl. 7 0 0 [[Bubmumorexa LIOK
Cepa u €€ coeuHeHus https://m.edsoo.ru/7f41a636]]
2.3 ||O6mrast XapakTepUCTHKA XUMUYECKHUX IEMEHTOB V A-TPYIIIIBL. 8 0 1 [[bubmmoTexa LIOK
As3or, pochop u ux coequHeHUS https://m.edsoo.ru/7f41a636]]
2.4 ||OGImas xapaKTepUCTHKa XUMHUYECKUX 3JIeMeHTOB [V A-rpymnmebl. 8 1 2 [[Bubmumorexa LIOK
VYTaepoa U KpEMHHIA U UX COETUHEHMS https://m.edsoo.ru/7f41a636]]
|I/ITOr0 0 paszeny || 27 H
|Pa3)1eJ1 3. MeTa/ulbl M HX COEIMHEHNS
3.1 ||O6mume cBOMCTBA METAILIIOB 4 0 0 [[Bubauorexa ITOK
https://m.edsoo.ru/7f41a636]]
3.2 ||BaxkHeHIIre METAIUIBI U UX COCTUHECHUS 16 1 2 [[bubnmotexa [IOK
https://m.edsoo.ru/7f41a636]]
|I/ITOr0 10 paszeny || 20 ||
|Pa3)1eJ1 4. Xumus ¥ OKpy:Kawmas cpeaa
4.1 ||BemiectBa M MaTepUalIbl B )KU3HU YEIOBEKA 3 0 0 [[bubmuoTexa IJOK
https://m.edsoo.ru/7f41a636]]
|I/IToro 10 pa3aeny || ||
PesepBHOE Bpems 0 0 0 [[bubmmoTexa [JOK
https://m.edsoo.ru/7f41a636]]
|OBI_I1EE KOJIMYECTBO YACOB I10 [TPOTPAMME || 68 || 4 || 7 ||



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

