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HHOACHUTEJBHAA 3AIIMCKA

[IporpaMma Mo XMMHUHM Ha YpPOBHE OCHOBHOTO OOILIEro OOpa3oBaHMs COCTABJICHA Ha
OCHOBE TpeOOBaHMI K pe3ynbTaTaM OCBOEHHMsS OCHOBHON 00pa3oBaTeiIbHON IPOrpamMMbl
OCHOBHOTO o00mero oOpaszoBanusi, npencraBicHHabix B @I'OC OO0, a Takke Ha OCHOBE
¢benepanbHOi paboueil mporpaMmbl BOCIUTaHUS U € YyYETOM KOHLEHIMM IPENOAaBaHUs
y4eOHOro npenmera «XuMus» B 00pa3oBaTelbHBIX opranu3anusx Poccuiickoit dexepanuu.

[Iporpamma mo xumuM Ja€T MpEICTABICHHE O ILIesAX, oOllel cTpaTeruu oOydeHus,
BOCIIMTAHMSI U pa3BUTHA OOy4arOUIMXCS CPEACTBAMHM y4€OHOrO IpeaMeTa, yCTaHABIMBACT
00s13aTeNIbHOE IPEMETHOE COJIep KaHUe, NIPelyCMaTpUBaeT paclpeieleHue ero no Kiaccam
U CTPYKTYpUpPOBaHHE II0 pa3fejiaM M TeMaM I[pOorpaMMbl IO XHMMH, OIpPEAEISAET
KOJIMYECTBEHHBIE W KAYECTBCHHBIC XAPAKTEPUCTHKM COACPXKAHMS, PEKOMEHAYEMYIO
[IOCJIEZI0BATEIBHOCTh U3YYEHHUSI XUMUU C YYETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX
CBsI3€H, JIOTUKU y4eOHOro Mpolecca, BO3PACTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpenenser
BO3MOKHOCTH TPEIMeTa Ul pealn3alud TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeNbHOW MPOTrpaMMbl Ha YPOBHE OCHOBHOIO oOmIero oOpa3oBaHUs, a TaKkxke
TpeOOBaHMI K pe3yibTaTaM OOy4YeHHs XMMHU Ha YpPOBHE IieNiell M3ydeHHus mpeaMera |
OCHOBHBIX BHUJIOB Yy4eOHO-TIO3HABAaTEIbHON JEATENBHOCTH OO0YYaroLIerocs IO OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHUe XUMUU CIIY>KUT OCHOBOM /17151 (hOPMUPOBaHMS MUPOBO33pEHHs 00ydaroIerocs,
€ro MpPEeCTaBICHUN O MaTepUAIbHOM €IMHCTBE MHUPA, BAKHYIO POJIb UTPAIOT (OPMHUpPYEMBbIC
XUMHUEH TpeJCTaBIeHUs] O B3aUMOIPEBPAIICHUAX HSHEPrUd M 00 HSBOJIIOLUHU BELIECTB B
MIPUPOJE, O MYTAX PELIEHUsS INI00ATBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA —
CBIPDbEBOM, JHEPreTHYeCKOM, MHIIEBOM U SKOJIOTMYECKOH Oe30macHOCTH, mpolieM
3/IpaBOOXpaHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pealln3alliid BO3MOXHOCTEH Ui CaMOpa3BUTHA H  (POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U (yHKINOHATIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHME MBIIUIEHUS M TBOPUYECKHUX CIIOCOOHOCTEN
o0yyJaroImuxcs, HaBbIKOB UX CAMOCTOSITENIbHON y4eOHOU e TeTbHOCTH, SKCIIEpUMEHTAIbHBIX
U HCCIENOBATEIbCKUX YMEHUH, HEOOXOOUMBIX KaK B IIOBCEIHEBHOHM XH3HU, TaK U B
poecCHOHATILHOMN 1eATEIbHOCTH;

3HAKOMUT CO CNEeUU(UKON HAyYHOTO MBIIUIEHUS, 3aKJaJbIBAET OCHOBBI 11€JI0OCTHOTO
B3IJIZa Ha €OUHCTBO IIPUPOJBI M UEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM JOTaloM B
(OpMHPOBAHUM €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00Y4arOIIUXCSl;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HAHUSAM, K TIPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOIMYECKOe 0Opa3oBaHUE
00y4aroIuxcs.

JlaHHble HanpaBJieHUs! B 00Y4eHUHM XUMUU 00€CIIeUnBatOTCs CIELMPUKON cofepx aHus
y4eOHOro IMpeaMeTa, KOTOPBIM SBISETCS MeJarornyeckd aJanTHPOBAHHBIM OTpa)KeHHEM
0a30BOM HAyKH XMMUU Ha ONPECIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMsl OPUEHTUPOBAH HA OCBOCHHE
00y4aroIMMUCS CUCTEMBI IEPBOHAYANIBHBIX MOHATUIH XUMHUH, OCHOB HEOPraHUYECKON XUMHHU
U HEKOTOPBIX OTAEIbHBIX 3HAYMMBbIX TOHATHI OPraHUYeCKOW XUMUH.

CrtpykTypa coaep:kaHusl IPOrpaMMbl IO XUMUHU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOTO
noaxona k e€ uzydenuro. CopepxaHue CKIAAbIBAETCA U3 CUCTEMBI IOHATHI O XMMHUYECKOM
JJIEMEHTE M BELECTBE M CUCTEMbl MOHATUH O XMMHYeCKOH peakuuu. O0e 3TH CHUCTEMBbI
CTPYKTYpPHO OPraHM30BaHbl 110 IPUHLUITY [1OCJIEIOBATENBHOTO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUYECKHUX MPEICTaBICHUIM Pa3HOT0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;



— Ilepuonnueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— Yy4Y€HHUs O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— MpeCTaBlIeHUH 00 ANIEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pPAcCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOIYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEILHO OT OJHOIO YPOBHS K JIPYroMy,
BBITIONHSST (DYHKIIUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
MPAKTUYECKOr0 PUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHne MPOrpaMMbl IO XUMHH CIIOCOOCTBYET (POPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAay4YHOM KapTHUHBI MUpa B JIOTMKE €€ CUCTEMHOM NpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAayyHOMY 3HAHHMIO MU METOJlaM IO03HaHUS B Hayke. V3ydyeHue
XUMHH TPOUCXOJIUT C MPUBJICYCHHEM 3HAHUM M3 paHee M3YYEHHBIX Y4€OHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccsl» u «dusuka. 7 kiace.

[Ipu u3ydyeHnn XUMUU IPOUCXOIUT GOPMUPOBAHNE 3HAHHUI OCHOB XMMHUECKON HAyKU
KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM JEATEIIbHOCTH YEJIOBEKA U Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOH KyIbTYypbl. 3agadya y4eOHOro MpeaMeTa COCTOUT B
(hOpMUPOBAHUH CHCTEMBl XUMHUYCCKHX 3HAHUH — BaKHEUIUX (DAKTOB, MOHITHIA, 3aKOHOB U
TEOPETUYECKUX TIOJOKEHUH, JOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa,
sI3bIKa HAYKH, B MPUOOIICHUM K HAYYHBIM METOJAaM TO3HAHUS TPH U3YYCHHH BEIIECTB M
XUMHUYECKUX peakuui, B (POPMUPOBAHUU M PA3BUTHH IO3HABATENBHBIX YMEHUH U HUX
IPUMEHEHUH B Yy4eOHO-IIO3HABATEIbHOM M Y4eOHO-HCCIEN0BATEIbCKONW JESITENbHOCTH,
OCBOEHUU MPaBUII 6€30MaCHOTO OOpAIEHHs C BELIECTBAMH B IIOBCEIHEBHON KU3HHU.

[Tpu n3yyeHnn XMMUHU Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs BaKHOE 3HAYCHHE
MPUOOPENU TaKue LU, KaK:

—  (dopMupoBaHHE  HHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIIbHOMY IPUHSITHIO PEIIEHUH, CLIOCOOHOM
aIalITUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HaIpaBJICHHOCTh OOy4YEHHUs HAa CHCTEMaTH4ecKoe MNpUuOoOIeHne 0Oydaromuxcs K
CaMOCTOSITENIbHOM ~ MO3HABATEJIbHOM  JEATENIbHOCTH, HAay4YHbIM METOAAaM  IO3HaHMS,
(GhOopMUPYIOIIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecreyeHne ycIoBHUH, CHOCOOCTBYIONIMX MPUOOPETEHUI0 O00y4aroIMMUCS OIbITa
pa3zHoO0pa3HON 1EeATENbHOCTH, TO3HAHUS U CAaMOIIO3HAHMSI, KJIFOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHHE JIJISl PA3JIMYHBIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanue oOmiei (HYHKIIMOHATHFHOM M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM 4YHCJIeé YMEHHIl OOBSACHATH U OLEHUBATH SBJIEHUS OKPYXKAIOLIETO MHpa, HCHOJIb3Ys
3HAHUSA U OTIBIT, MOTYYCHHBIE TPU U3YUYCHUU XUMHH, IPUMEHSTh UX MPU PEIICHUHU MpodIeM B
ITOBCETHEBHOM KU3HU U TPYJIOBOH JESITEIBHOCTH;

— (¢opMupoBaHue y o0O0y4aromMxcs TI'YMaHUCTHUYECKMX OTHOIICHHUN, MOHMMAaHUs
[IEHHOCTH XUMUYECKUX 3HAHUU TSI BEIPAOOTKH SKOJIOTMUYECKHU 11eIeCO00pa3HOro MOBEACHUS
B OBITY U TPYAOBOH JEATENBHOCTH B LIEJSAX COXPAHEHHUS CBOETO 370POBbS U OKpYKAIOLIEH
MIPUPOJIHOM CPEJIbI;

— Dpa3BUTHE MOTHBAIMM K OOY4YEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEGHMs OOIIEYEIOBEUYECKUX IIEHHOCTeH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOpPY MPOGWUIIS U HATTPABIEHHOCTH JAbHEHIIIETO 00YUEeHHUS.

Oo6111ee unciIo 4YacoB, OTBEIEHHBIX JJI U3YUYEHUS XMMHH Ha YPOBHE OCHOBHOI'O O0ILIEr0
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 dacoB (2 yaca B Hezeno), B 9 kiacce —
68 JacoB (2 yaca B HEZIENIO).



COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Poiab XMMUM B JKM3HHU 4Ye€JOBEKa. XUMHS B CUCTeME Hayk. Tena u
BellecTBa. du3nyueckre CBOMCTBA BEHIECTB. ArperarHoe cocrosinue BemiecTB. [lonsarue o
MeTOo/ax MO3HaHM B XUMHH. UUCThIe BemecTBa U cMecH. CiocoObI pa3iesieHus CMeceH.

ATOMBI U MOJEKYJIbl. XUMHUUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
[IpocThie U cOXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaneHTHOCT, aTOMOB XHMHUYECKHUX DSJIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTraBa BemlecTB. OTHocuTenbHasg aroMHas Macca. OTHOcHUTEIbHas
MOJIEKYJIIipHas Macca. MaccoBast J10J1s1 XUMHYECKOTO 3JIEMEHTA B COSMHEHUU.

KomnuecTBo BemecTBa. Moisib. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBa, MacChl U
qHclia CTPYKTYPHBIX €IMHUIL BeecTBa. Pacuérhl mo hopMysiaM XUMHUECKUX COSAMHCHH.

dusnyeckue U XUMUYCCKUE SBICHHSA. XUMUYECKas peakius U e€ Mpu3HaKh. 3aKOH
COXPAaHEGHHUS MacChl BEIIeCTB. XHWMHUYECKHE ypaBHeHUs. Kiraccupukamus XuUMHUECKUX
peaknuil (CoeMHEHNs, Pa3I0KEHHUS, 3aMEIICHHS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYO0M, MpaBUIaMy padoThl B Jabopatopuu u npuéMamu
oOpareHust ¢ 1abopaTopHBIM 000PYIOBaHNEM, H3yUYCHUE W ONMUCAHUE (PU3NYCCKUX CBOHCTB
00pa3IoB HEOPraHUYECKHX BEIIECTB, HaOMOIeHne (HU3HMYECKUX (TJIaBJICHUE BOCKA, TAasHHE
JIbJIa, PACTUPAHUE caxapa B CTYNKE, KUIIEHWE U KOHJICHCAIIUsI BO/IbI) U XUMUYECKUX (TOpeHHUE
CBEYH, NMPOKAJIMBAHUE MEIHOW IPOBOJIOKH, B3aUMOJICHCTBHE MeEJIa C KHUCJIOTOH) SIBJICHUH,
HAOJIIOJICHUE W OINHCAaHWE MPU3HAKOB TPOTCKAHUS XUMHUYECKHX peakmuid (pasiioKeHue
caxapa, B3aMMOJICCTBHE CEPHON KHCIOTBHI C XJIOPHJIOM Oapus, pa3joKCHHE THUIAPOKCHIA
menu (Il) mpu HarpeBanuu, B3auMojeicTBUE Xene3a ¢ pactBopom conu meau (1), uzydenue
CIIOCOOOB pa3/CIICHHs] CMECEH: C IOMOINbI0 MarHuTa, (UIBTPOBAHUE, BBIMAPHUBAHME,
TUCTHUISIMS, XpoMarorpadusi, MPOBEACHHE OYHCTKH TOBAPSHHOW COJIM, HAOJIOJCHUE U
ONMMCaHUE PE3YJIbTATOB MPOBEJICHHUS OIbITA, UWUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl,
CO3/1aHHE MOJIeIeN MOJIEKYJ (IIapOCTEPKHEBBIX).

Baskneiimue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cmech ra3zoB. CocraB Bo3ayxa. Kucimopoa — aeMeHT ¥ mpocToe BEIIECTBO.
Haxoxpaenue kuciaopoma B mpupone, (u3mueckue UM XUMUYECKHE CBONCTBA (peakiuu
ropenus). Okcuapl. [lpumenenue kucnopona. CrmocoObl TMOMyYEeHHs] KHUCIOpoAa B
naboparopun W mnpombligieHHOCTH. KpyroBopor kucmoposa B mpupomse. O30H —
AJUTOTPOITHAS MOIU(DUKAIUS KUCITIOPOIa.

TermnoBoit 3¢ heKkT XUMHUYECKON peakiuu, TePMOXHMMHUYECKHE ypaBHEHUS, SK30- U
SHJOTEPMUUYECKHE peaKkIuu. TOIMBO: yroiab W MeTaH. 3arps3HEHUE BO3/yXa, YCUJIEHUE
MApHUKOBOTO 3 deKTa, pa3pylUIeHHe 030HOBOTO CIIOS.

Bomopon — snement u mpocroe BemectBo. HaxoxaeHue Bojgopoda B MPHUPOJE,
(bu3nuecKkre U XUMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHusi. KucioTsl u comu.

Mosmsipablii 00b€M ra30B. Pacu€Tel M0 XUMUYECKUM YpaBHEHUSM.

dusnyeckue cBoMcTBa BoAbl. Bojma kak pactBoputens. PactBopsl. HaceineHHble u
HEHACHIIIICHHBIE PAacTBOPHL. PacTBOPMMOCTH BelecTB B Bojae. MaccoBasi 0Js1 BEIIECTBA B
pactBope. XuMuuyeckre cBorcTBa BoAbl. OcHoBaHUs. Poiib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boasl B mpupoje. 3arps3HeHne mpupoaHbix Boa. OXpaHa U OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanms neoprannyeckux coeauHeHuid. Oxcuapl. Kmaccudukamms OKCHIIOB:
coneoOpasywomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) H  HECOIeoOpasyIomue.



Homenxiarypa okcunoB. Pu3ndecKHe M XUMHYECKHE CBOMCTBAa OKCHIOB. Ilomydyenue
OKCHU/JIOB.

OcnoBanus. Knaccuukanuss oCHOBaHWM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuii. dusnyeckne U XUMHUYECKHE CBOWCTBA OcHOBaHUU. [lomyuenue
OCHOBaHUM.

Kucnorel. Knaccudukauust kucnor. Homenknarypa kucinor. Dusumyeckue u
XMMHYECKHE cBoMcTBa KHUCIOT. Psn aktuBHOocTn MetaiuioB H. H. bekerosa. Ilomyuenne
KHCJIOT.

Comu. Homenknatypa coseid. @uznueckue U XuMuieckue cBoiictpa coieit. [lonyuenue
COJIEH.

I'enernueckas cBA3b MEXAY KJacCaMM HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBECHHOE OIIPENEIICHUE COACPKAaHUA KUCIOpPOJAa B BO3AYyXe, IIOJy4CHHE,
coOupaHue, pacrio3HaBaHUE U U3YUYEHHE CBOWMCTB KHUCIOpO/a, HAOIIOACHNE B3aUMOICHCTBUS
BELIECTB C KHCIOPOJOM M YCJIOBUS BO3HHUKHOBEHHUS M IpEKpallleHusi ropeHus (moxapa),
O3HAaKOMJIEHHE C O0pa3laMH OKCHUIOB M ONHCAHHE WX CBOWCTB, MOJy4Y€HHUE, COOMpaHUeE,
pacrno3HaBaHHE€ U H3Y4YEHHE CBOMCTB BoaOpoAa (FOpeHHE), B3aUMOJAEHCTBHE BOJOpOJA C
okcugom Meau (1) (Bo3MOKHO MCIOJIB30BaHUE BHACOMATEpPUAIOB), HaOMtOIeHHE 00pa3IoB
BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMyHON pacTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C ONMPEAEIEHHON MacCOBOM 10iei
pacTBOPEHHOIO BEILIECTBA, B3aUMOJCIHCTBUE BOJABI C MeTalylaMU (HaTpueM U KaJIbLIUEM)
(BO3MOXKHO HCHOJIB30BAaHUE BUICOMATEPHUAJIOB), HUCCIIEIOBaHUE O00pa3l0B HEOPraHUYECKUX
BELIECTB PA3JIMYHbIX KJIACCOB, HAOJIO/IEHUE U3MEHEHHUSI OKPACKM MHJIUKATOPOB B pPacTBOPAx
KHCIIOT U llenoded, m3yueHue BzaumopeiictBus okcuga menu (II) ¢ pactBopom cepHoit
KHMCJIOTBI, KUCJIIOT C METaJUIaMM, peakUui HeHTpanu3aluu, MOJTYy4eHHE HEpacTBOPUMBIX
OCHOBaHMWH, BBITECHEHHWE OJHOrO0 MeTajyla JpyruM M3 pacTBOpa COJH, pEILICHUE
9KCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHel11e Ki1acchl HEOPraHMUECKUX COSTUHEHUI.

Iepuonuyeckuii 3axon u Ilepuoanyeckasi cucrema xumuieckux siemenTon /1. U.
Menpeeena. Crpoenne aTOMOB. XumMuyeckKas CBS3b. OKucJInTeIbHO-
BOCCTAHOBHMTEJIbHbIC PeaAKIIUN

[TepBbie TOMBITKM KIAaCCU(UKAIMU XMUMHYECKUX DJIeMEHTOB. [loHsTHE O Trpymnmax
CXOIHBIX JJIEMEHTOB (IENOYHBIE W MIEJIOYHO3EMETIbHbIE METaJIbl, TajJOreHbl, WHEPTHHIE
raspl). JJI€MEHTbI, KOTOpbIe 00pa3yoT aM(pOTEPHbIE OKCUABI U THIPOKCU/IBL.

[lepuonnueckuii 3akoH. Ilepuoamueckas cucrema XuMHueckux diemeHToB [ .
MenneneeBa. Koporkonepuoanas u juimHHonepuoaHas Gopmsel Ilepuonnyeckoil cucteMbl
xumuyeckux daeMeHToB JI. M. Menneneesa. Ilepuonsl u rpynmbel. PU3HYECKU CMBICI
MOPSAIKOBOTO HOMEpa, HOMEPOB MEePHO/ia U TPYIIIbI dJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX saep. M3orombsl. OnexTpoHbl. CTpoeHue
ANEKTPOHHBIX 000J04YeK aToMoB mepBbiX 20 XHUMHUYECKHUX 3JeMeHTOB llepuoanueckoit
cuctemsl J[. . MenneneeBa. XapakTepucTuka XMMHUYECKOTO JIEMEHTA 110 €0 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH  WM3MEHEHUs  pajguyca  aTOMOB  XUMHUYECKHUX  DJIEMEHTOB,
METAITNYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyMIaM U MepUoaMm.

3nauenue llepuoamueckoro 3akoHa u Ilepuoguueckol CHUCTEMBI XUMHYECKHX
3JIEMEHTOB JUUIS Pa3BUTHS HayKu U npakTuku. /. 1. MenneneeB — yd€HbIN U IpaXkK1aHMH.

Xumuueckass  cBsi3b.  KoBaneHTHass  (moisipHass W HEMOJSpPHAsl)  CBS3b.
DNEeKTPOOTPULATEIbHOCTh XUMUYECKHX 3JIeMEHTOB. VIoHHasI CBSI3b.

Crenenp okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENIBHbBIE peakuuu. [Ipouecchbl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKcnepumenm:

M3y4YeHHEe 00paslloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMO/JICHCTBIE TUIPOKCHU A
LIMHKA C PaCTBOPAaMHU KHCJIOT U IIEJIOYEN, IPOBEJACHUE OIBITOB, WITIOCTPUPYIOIIMX TPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKuil (TOpEHUE, PEaKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mesicnpeomemmunle ceazu

Peanmu3amuss MexnpeaMETHBIX CBsS3€d IpU  M3YYEHUM XUMUM B 8  Kiacce
OCYIIIECTBIISIETCS YepPe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATUH, TaK U
MOHATUH, SIBJISIOIIMXCS CUCTEMHBIMHM JUISl OTHENBbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LHKIIA.

OO01iue ecTeCTBEHHO--HAYUYHbIC MOHSTHS: HAy4HBIH (PakT, TMIIOTE3a, TEOPHS, 3aKOH,
aHalM3, CHWHTE3, KilaccuuKamusi, MEPHOAUYHOCTh, HAOITIOJCHHE, OSKCIICPUMEHT,
MOJEIIMPOBAHNE, U3BMEPEHUE, MOJEIIb, SIBIICHHE.

®usuka: Marepusi, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIbI,
PaZOaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUYECKUI 3apsij, BEIIEeCTBO, TeNo, 00bEM, arperaTHOe
COCTOSIHUE BEIECTBA, ra3, GU3NUCCKUE BEIMIMHBI, CIUHUIBI U3MEPEHHS, KOCMOC, IIJIAaHETHI,
3BE351, CoHIIE.

buonorus: porocunres, neixanue, ouochepa.

l'eorpadusa: armocdepa, rumpochepa, MUHEpalbl, TOPHbIE MOPOJBI, IOJE3HBIC
HCKOIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumHuyeckasi peakuus

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema xuMmudeckux asyemeHtos JI. M.
MenpeneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XMMHMYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KW, KAJIbLMSI U UX COCIMHEHUN B COOTBETCTBHM C
MOJIO)KEHUEM 3JIEMEHTOB B [IeproInuecKkoi CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUJbl XUMUYECKOM CBSA3U. THWIBl KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THIA KPUCTANIMYECKON PEIUETKH W BHUJA XHUMHYECKOU
CBSA3HU.

Knaccudukanys 1 HOMEHKJIaTypa HEOpraHMYECKHX BEIEeCTB. XMMUYECKHE CBONCTBA
BEILIECTB, OTHOCSAUIUXCS K Pa3IMYHbIM KJIacCaM HEOPTaHMYECKUX COCIMHEHUM, TeHEeTUYeCKast
CBSI3b HEOPTraHUYECKHX BEILIECTB.

Knaccudukanus XUMUYECKMX peakluid IO pa3iUyHBIM TMpU3HAKaM (M0 YHCIy U
COCTaBy YYACTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3(P(dEKTy, MO H3MEHEHUIO
CTETeHeW OKUCICHHUS XUMHYECKHUX AJIEMEHTOB, 110 0OPaTUMOCTH, M0 YYaCTHIO KaTalu3aropa).
DK30- ¥ SHJIOTEPMHUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPAaBHEHUS.

[TonsTHE O cCKOpOCTH XUMHUYECKOH peakiuu. [ToHsTHE 00 0OPATUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusix. [IoHsATHEe O TOMOTEHHBIX M TeTEepPOreHHBIX peakiusax. [lonsTtue o
katanuse. [loHsATHE O XWMMHUeCKOM paBHOBecHMH. DaKTOphl, BIUSIOIIME HA CKOPOCTbH
XMMHYECKON PEAKIIUU U MOJ0KEHUE XUMUUECKOTO PABHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIC PEAKIIMU, dJIEKTPOHHBIN OanaHC OKUCIUTENbHO-
BOCCTaHOBUTEIbHOU peaKkuuu. CocraBnenue YpaBHEHU U OKHCIIUTEIbHO--
BOCCTAaHOBUTENIBHBIX PEAKIIUI C HUCIIOIb30BAHUEM METO/Ia IIEKTPOHHOTO OanaHca.

Teopust BAEKTPOIUTUYECKON AUCCONMALIMM. IDJIEKTPOJIUTHI W HEAJIEKTPOJHUTHI.
Katuonsl, annonsl. MexaHu3M JUCCOIMAIMU BEUIECTB C PA3IMYHBIMU BUAAMH XUMHUYECKOU
cBs3u. Crernenp nuccormalui. CHIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakunu nonHoro ooMeHa. YcnoBHs MPOTEKaHUs peakluii HOHHOTO OOMEHa, MOJTHBIE
U COKpAIllEHHbIE MOHHBIC ypaBHEHHS peakiuii. CBONWCTBAa KHCIOT, OCHOBAaHUW W COJIEH B
CBETE MPEACTaBICHUI 00 AJIEKTPOIUTHYECKON Amccorualuy. KauyecTBeHHbIE peakiuud Ha
noHbl. [loHATHE O THapOIHN3E CONEN.



Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMHM KPUCTAIIMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJIOB ¥ HEMEeTaIoB (rpadura W aiMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPUsA),
HCCIIeIOBAaHUE 3aBHMCHUMOCTU CKOPOCTH XMMHYECKOM PEAaKIMU OT BO3JEHCTBUS pa3IMYHbIX
(GakTOpOB,  HCCIIEOBAaHUE  DJIEKTPONPOBOAHOCTH  PAcCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOLMALMN KHUCIIOT, LIesoueil U cosiel (BO3MOXKHO MCIOJb30BaHUE BUAEO MATEpUAIIOB),
MIPOBE/ICHUE OIBITOB, MIUTIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUS PEaKIUi MOHHOTO OOMeHa
(oOpazoBaHMe oOcajKa, BbIICIEHHE ra3za, 0Opa30BaHUE BOJbl), OIBITOB, WIUIIOCTPUPYIOLIMX
IIPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAaKUMM (FOpeHHE, peakUuu pasiloKEHUs,
COEAMHEHUs), pacllO3HaBaHME HEOPIaHWYECKUX BEIIECTB C IOMOIIBIO KaueCTBEHHBIX
peaxkuuii Ha HOHBI, PELIEHUE 3KCIIEPUMEHTAJIbHBIX 33]1a4.

Hemeranibl U X coeMHEHUs

OOmiast xapakTepucTuka rainoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC
creneHu okucieHusa. CtpoeHue U (pu3MyecKHe CBOMCTBA MPOCTBIX BEILECTB — TaJOIE€HOB.
XUMUYECKHE CBOMCTBA Ha MpUMEpPE XJopa (B3aUMOJEHCTBUE C METaUIaMU, HEMETAJUIAMU,
menoyamu). XnopoBojgopon. ConsiHas KUCIIOTa, XUMHUYECKHE CBOMCTBa, IOJydeHHE,
npuMeHeHue. JleicTBue XJiopa M XJIOPOBOJAOPOAA HA OPraHM3M 4esloBeKa. Bakueimme
XJIOPU/IbI U UX HaXOKICHUE B IPUPOJIE.

OO6mas xapakrepuctuka 3yeMeHTOoB VIA-rpymnmbl. OcoOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble CTeneHu okucieHus. CTpoeHue U pU3NUecKue CBONMCTBA MPOCTHIX BEILECTB —
KHCJIOPOJAA U Cepbl. AJUTOTPOITHBIE MOAU(UKAIIMH KHCIOPOAA U Cephl. XMMHUYECKHE CBOMCTBA
ceprl. CepoBo0opoJ, CTpoeHHE, PU3NUECKUE M XUMHUYEeCcKHe cBoicTBa. OKCHIBI cepbl Kak
MIPEICTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KMCI0Ta, (U3HUECKUE U XMMUUYECKUE CBOCTBA
(oOmme kak mpeAcTaBUTENS Kiacca KHUCIOT M creuuduueckue). XUMHUYECKUE PEeaKIHH,
JIeKAlMe B OCHOBE MPOMBIIIJIEHHOIO CHOCO0a IMOJIy4eHUsl CEpHOM KUCIOThL. lIpuMenenue
cepHOi KuCIOTBl. CoJlM CEepHOM KHUCIOTHI, KAyeCTBEHHAas peaklMs Ha Cyiab(paT-HoH.
Haxoxnaenue cepbl U €€ coeMHEHUN B MpuUpoje. XUMHUUECKOE 3arpsi3HEHUE OKpY’Karolei
Cpeabl COCIUHEHHUAMHU cepbl (KUCIOTHBIE MOXKIM, 3arps3HEHUE BO3AyXa M BOJOEMOB),
CIOCOOBI €To NMpeA0TBpallECHuUS.

OOmast xapaktepuctuka s1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHUs. A30T, pacnpocTpaHEHHE B MNpupoAe, (u3nuecKue u
XUMH4eckue cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, ero (usnyeckue Hu
XUMHUYECKHE CBOMCTBa, mojyueHue U mnpumeHenue. Conu aMMOHMS, UX (U3MUECKHE U
XMMHYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHasl peakiusi Ha MOHbI aMMOHMsI. A30THast
KHCIIOTa, €€ IMoylydeHue, pusnueckre U XUMUYECKUe CBOMCTBA (00IIME KakK MpeacTaBUTENs
KJ1acca KUCIOT U crenududeckue). Mcrnonb30BaHe HUTPATOB U COJIEH aMMOHUS B KauyecTBe
MUHEPAJIBbHBIX YA0OpeHU. XUMHUUECKOE 3arpsi3HEHUE OKPYXKAloIlel cpellbl COeTUHEHUSIMU
a3oTa (KUCIIOTHbIE JIOKIM, 3arpsA3HEHHE BO3AyXa, NOYBBl U BoxoéMoB). Docdop,
ajutoTpornabie  Moaudukanuu ¢docdopa, (uznyeckue M XUMHUECKHE CBoicTBa. OKcua
dochopa (V) u dochopnas kucnora, Quandeckue U XUMUYECKHE CBOMCTBa, MOIydYEHUE.
Hcnonbs3oBanue pochaToB B KaueCTBE MUHEPAIbHBIX YA0OPEHUH.

OOmas xapakTtepuctuka s1eMeHTOB IVA-rpymnmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble  CTENEHW  OKHUCJIEHHA.  YTIEepoi,  ajUIOTpPOIHble  MOAU(UKALHUH,
pacrpocTpaHeHHe B Tpupoje, (u3MuecKkue M XUMUYECKHE CBOMcCTBAa. AcopOIus.
KpyroBopor yraepomga B mpupone. Oxcuabl yriepoja, UX (U3NYECKHE U XHUMHUYECKUE
CBOMCTBA, JEHCTBHE HA YXUBbIE OPraHU3MBbI, MOJYYEHHE U IPUMEHEHHE. DKOJIOTMYECKHE
npoOseMbl, cBs3aHHbIE ¢ okcuaoMm yriepoaa (IV), rumoresa rio00aabHOTO MOTCTUICHHS
KIIUMaTta, MapHUKOBBIA 3¢ddekr. YronmpHas kuciora u e€ coimu, uX (U3NYECKUe U
XUMHUYECKHE CBOMCTBA, MojiyueHue W npumeHeHue. KauecTBeHHas peakiusi Ha KapOoHArt-



noHbl. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIICHHOCTH U CEIbCKOM
XO03SIICTBE.

[TepBoHayabHbBIE MOHATUS 00 OPrAaHUYECKUX BEIECTBAX KaK O COSAMHECHUAX YTIIepoa
(MeraH, STaH, STWUJICH, AalleTUJIEH, ATaHOJ, TJIMLEPUH, YKCycHas kucinorta). [Ipuponnbie
WCTOYHUKU YTIIEBOAOPOJOB (yroiib, MPUPOAHBINA Tra3, HE(PTH), MPOIYKTHl MX TEPEepabOTKU
(6eH3WH), WX POJb B OBITY W NIPOMBINUICHHOCTU. [IOHSITHE O OMOJOTMYECKH Ba)KHBIX
BEIIECTBAaX: JKHUpaX, OeyKax, yriaeBoJax — M UX POJIM B KM3HHM 4YeJoBeKa. MarepuaibHOE
€MHCTBO OPraHMYECKUX U HEOPTAHUYECKUX COCAMHEHUM.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, IOJIyY€HHE W INPHUMEHEHHE.
Coenunenus kpemHus B mnpupone. OOmue mpencrtaBiaeHuss o0 okcuuae kpemuus (1V) u
KpeMHHEBOM kucioTe. CWIMKAThl, UX HCIOJb30BaHWE B OBITY, B MPOMBIIIJICHHOCTH.
Baxueiiimume ctpouTenbHble MaTepuaibl: KEpaMHKa, CTEKIIO, IIEMEHT, OETOH, Kelle300eTOH.
[TpoGnembl 6€30MaCHOTO WCIOIB30BAaHUSI CTPOUTEIBHBIX MAaTEpPHaOB B MOBCEIHEBHOUN
KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe OOpa3lOB HEOPraHHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHCIIOTHI,
MPOBEJICHUE KAYeCTBEHHBIX PEAKIMA Ha XJOPUA-HOHBI W HAOIIOJACHHE NPHU3HAKOB HX
MPOTEKAHHUS, OTBITHI, OTpaXKaoUe (U3NYeCKe U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX
COCIMHEHHUI (BO3MOXKHO HCIIOIh30BAHHE BUJIEOMATEPHUATIOB), O3HAKOMJICHHE C OOpa3laMu
XJIOPUIOB (TAJIOT€HUIOB), 03HAKOMJICHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUAMHU (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEPHAIOB), HAOJIOJCHHE TMpollecca OOYrIMBaHUS caxapa Ioj
NEHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3YyUYEHHE XHMMHYECKUX CBOKWCTB
pa30aBIeHHON CEPHOW KHCIIOTHI, MPOBEACHUE KAadeCTBEHHOW peakiuu Ha Cyib(aT-HoOH U
HaOIo/IeHne MpHU3HaKa e€ MpOTeKaHus, O3HAKOMIIEHUE ¢ (PU3MYECKHMMH CBOWCTBAMHU a30Ta,
dochopa M WX coeAMHECHUU (BO3MOXHO WCIIOIB30BAaHUE BUICOMATEPHAIIOB), OOpa3IamMu
a30THBIX U (OCHOPHBIX ynOOpeHHil, ToTydeHne, coOupaHue, paclio3HaBaHUE U HU3YUYCHHE
CBOWMCTB aMMHaKa, MPOBEACHUE KAYeCTBCHHBIX pEaKIMii HA MOH aMMOHHS W docdar-uoH u
W3y4eHUE MPU3HAKOB HUX IMPOTEKaHUs, B3aUMOJCHCTBUE KOHLUEHTPUPOBAHHOW a30THOU
KHCJIOTBI C MeIbI0 (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), M3YYCHHE MOJEINIeH
KpUCTAINTMYECKUX PEIETOK anMmasza, rpaduta, (QynnepeHa, O3HAKOMIEHHE C MPOILECCOM
a7IcopOITMU PaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M yCTPOMCTBOM IMPOTHBOTa3a,
noJiyueHue, COOupanue, paclo3HaBaHrue U U3ydYeHHe CBOICTB YIIIEKHCIIOTO Ta3a, MPOBeIeHUE
KAueCTBEHHBIX pEaKIMid Ha KapOOHAT M CWJIMKAT-MOHBl M M3YYCHHE TMPU3HAKOB UX
MIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHJIMKATHON MPOMBIIIJIEHHOCTH, pEIIeHUE
AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «BakHeie HeMeTalllIbl U UX COCTUHEHHUS.

MeTtaJuibl M UX COeIMHEHUS

OO0miast xapakTEepUCTHKA XUMHUYECKHX DJEMEHTOB — METAJUIOB Ha OCHOBAaHUU HX
nonoxenusa B llepuonnueckon cucreme xumuueckux anemeHtoB /[[. M. MenneneeBa u
ctpoeHuss aroMoB. CrTpoeHue MeTayioB. MeTanyeckass CBS3b M METaJTUYecKas
KpUCTAJUITMYECKasl PeIIETKa. DIEKTPOXUMUUYECKUM psll HAanpsDKEeHUH MeTaioB. dusnueckue
U XUMHUYECKHE CBOWCTBa MeTayyioB. OOmue crnocoObl mosiydeHus: MeTamuioB. [loHsTwe o
KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CrutaBbl (CTamb, YyryH,
JTIOpaIFOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenounblie MeTamIbl: MoJoxkeHue B [lepnonnueckoi cucteMe XUMHYECKUX 3JIEMEHTOB
. W. MenneneeBa, CTpOEHHME HX aTOMOB, HaxXOXJIEHUE B Tmpupojae. Duznyeckue u
XUMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUABI M TUIPOKCHUIBI HATPUS U
kanust. [I[puMeHenne meI0uHbIX METAJUIOB U UX COCTMHEHHM.

[[lenouHo3eMenpHbIE METAUIBI MarHuid M KajubLUi: nojoxeHue B Ilepuoanueckoit
cucTeMe XxuMHuueckux 3yeMeHToB [[. M. MeHneneeBa, cTpoeHHEe MX aTOMOB, HAXOXKJICHUE B



npupoje. PusznueckMe M XMMHMYECKHE CBOMCTBA MAarHus M Kainpuusd. Baxseime
cOoeUHEHUS Kanblus (OKCUZ, ruApokcun, conu). JKECTKOCTh BOABI M CHOCOOBI €€
yCTpaHEHMS.

Amomunuil: nonoxenue B Ilepuoanueckoil cucreme xumudeckux snemeHtoB [I. U.
MenpeneeBa, CTpOEHHE aTOMa, HaxokJaeHue B npupoje. dusnueckue U XUMUYECKUE
CBOICTBa atoMUHUS. AM(POTEpHBIE CBOMCTBA OKCUIA U THAPOKCHIA ATFOMUHHUSL.

Kenezo: nmonoxenue B Ilepuomnueckoil cucreme xumudeckux siemeHToB /J[. .
MeHnaeneeBa, CTpOE€HHE aroMma, HaxOoxAeHue B mpupoge. Duznyeckue U XUMHUUYECKHE
cBoiicTBa »xene3a. Okcuabl, rugpokcuasl U conu xkenesa (ll) u xenesa (lll), ux cocras,
CBOMCTBA U IOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C OOpa3llaMH METaUIOB U CIUIaBOB, UX (PU3UYECKMMH CBOMCTBAMH,
U3Y4YEHHE PE3yJIbTaTOB KOPPO3UU METALUIOB (BO3MOXHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB),
OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA KajlblMsl © HaTpus C BOJOH (BO3MOKHO
WCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOABI, Ipolecca
TOpEeHHs Kelle3a B KUCIOPoJe (BO3MOXKHO HCIOJIb30BAaHUE BUIACOMATEPHUAIOB), MPHU3HAKOB
MPOTEKAHUS KAaYECTBEHHBIX PEAKIMI HA MOHBI: MArHUS, KaJbIUs, ATFOMUHUS, IIMHKA, JKelle3a
(1) u xene3a (M), mexu (11), HabnrOKEHUE M OMHCAHKME MPOIECCOB OKPAIIUBAHMS IIJIAMEHHU
MOHAMM HaTpus, Kajdusl M Kaiublus (BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEPUATIOB),
uccienoBaHre aM(pOTEPHBIX CBOMCTB TMIPOKCH/IA AIFOMUHHMS U THAPOKCUAA IMHKA, PEILICHUE
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BajkHele MeTaibl U UX COSAMHEHUS.

XuMHUS U OKpYKA0LIas cpeaa

BemecrBa u Marepuanel B IIOBCEJIHEBHOM JKM3HM 4elloBeKa. besomacHoe
WCIOJIb30BaHKE BEUIECTB M XUMUUYECKUX peakiuii B ObITy. [lepBast moMoIpb npu XUMHUECKUX
0KOTax W OTPaBJIEHUSX.

XuMuYeckoe 3arps3HEHHE OKpyKarolled cpenbl (WpenenbHas — JOMycTUMAas
KOHIIEHTpanus BemecTs, naiee — [1/IK). Pons xumun B pemieHnn 3K0a0rudeckux mpooiem.

Xumuueckuii 3xcnepumenm:

u3ydeHue oO0pa3loB MarepuajgoB (CTEKIO, CIUIaBbl METAUIOB, IOJUMEPHBIC
MaTepHabl).

Meostcnpeomemmnuwie ceasu

Peanuzamuss MexXnpeAMETHBIX CBs3€d MpU  U3YYEeHUHM XUMUM B 9  Kiacce
OCYILIECTBIISIETCS] Yepe3 HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX NOHATUMN, TaK U
MOHATUHN, SIBJSIOIIMXCS CUCTEMHBIMHM ISl OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
[UKIIA.

OO0mue ecTecTBEHHO-HAYYHBIE TOHSATHS: HAy4dHBIA (DakT, THIOTE3a, 3aKOH, TEOpus,
aHaJlM3, CHHTE3, KJIacCU(PUKanus, MEepUOJUYHOCTb, HAOJIIOJEHHE, OSKCIIEPUMEHT,
MOJIETTUPOBaHUE, W3MEpPEeHHe, MOJeNb, SBIECHHE, MapHUKOBBIA 3 dekT, TexHomorus,
MaTepuabl.

®dusmka: Marepusi, aToM, >3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWJ, HW30TOIbI,
pPaOaKTUBHOCTb, MOJIEKYNA, DSJEKTPUUYECKU 3apsi, HPOBOAHMKH, MOJYIPOBOJHUKH,
TMRJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, Tas,
pacTBOp, PacTBOPUMOCTh, KPUCTAJUIMUECKas pemI€TKa, CIJIaBbl, (PU3NUYECKHE BEIUYUHBL,
€IMHUILIBI U3MEPEHHUS, KOCMUUECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3/1bl, CoNHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa, skocucrema, MUHEpaJIbHbIE YA0OpEHNUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, rugpochepa, MUHEpalbl, TOpPHbIE MOPOJbI, IOJE3HbIE
HCKOIIAEMBbIE, TOIIMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 XUMHNHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUSI MPOTrpaMMbl OCHOBHOTO 0OOIIero oOpazoBaHUs
JOCTHTAIOTCSI B Xoie OOydYyeHHs XHMHUU B €IUHCTBE Y4YeOHOW M BOCHHTATEIHHOU
NESITEeIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCUHUCKUMHU COLMOKYIBTYPHBIMU U
TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, TMPUHATHIMA B OOIIECTBE NpaBUIaMU M HOpMaMu
MOBEACHUS U CIOCOOCTBYIOT IpOLlecCaM CaMOIIO3HaHUsS, CaMOPa3BUTUS U COLIMAIU3ALUU
00yJaroIuxcs.

JIM4HOCTHBIE PE3yNbTAaThl OTPAKAIOT FOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U PaCIIMPEHUE OIbITA JeSTEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJICJIMIO, TIOHUMAHUsl 3HAYCHUS XUMHUYECKOW HAYKH B JKU3HH COBPEMEHHOTO
o01iecTBa, CIoCOOHOCTH BIAJETh JOCTOBEPHOM MH(POPMAIIHEH O MePEeIOBbIX JOCTHKEHUSIX U
OTKPBITUSIX MUPOBOM M OT€YECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
yCTpOIiCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MIPEJICTABICHHUS] O COLMAIbHBIX HOPMaX M MpaBUIaX MEXIWYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE,  KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOM,
y4e0OHO-UCCIIeIOBATENLCKON, TBOPYECKOW M APYrUX BUIAX JAEATEIHHOCTH, TOTOBHOCTH K
pa3zHoO0Opa3HON COBMECTHOM AESATENBHOCTH TPHU BBITIOJIHEHUH YYEOHBIX, IMO3HABATEIbHBIX
3a/la4, BBIMNOJHEHUM XUMHUYECKHX OKCIEPUMEHTOB, CO3JaHUM Y4YeOHBIX MPOEKTOB,
CTPEMJICHMsI K B3aWMOIIOHMMAHHUIO M B3aUMOINOMOIIM B TMPOIECCe OTOH y4eOHOM
NeSITeNIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE TMOBEJCHHE U TMOCTYNKH CBOMX TOBApUIICH C
MO3UIIMY HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUH MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O TIO3HAHUS:

MHUpPOBO33PEHUYECKHE TPEJICTABICHUS] O BEIIECTBE M XHMHUYECKOH pEaKIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIIME OCHOBY JJIS
MOHWMAaHMs CYIIHOCTM HAyYHOH KapTHHBI MHpa, TMPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS NPHUPOJbI, B3aHUMOCBS35X 4YeJOBEKa C MPUPOAHOHN cpenoid, o
POJIHM XMMHH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEHH;

M03HaBaTEeIbHbIE MOTHBBI, HAIPaBJICHHbIE HA MOJY4YE€HHE HOBBIX 3HAHMH MO XMMHH,
HEOOX0/MMBIC Ui OOBSICHEHHsT HAOIIOAAEMBIX TPOIIECCOB M SIBIICHHIA, MO3HABATEIBHOM,
MH(GOPMALIMOHHOM M YMTATEeNbCKOW KYJIbTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JHMTEPATypOU, JOCTYIMHBIMH TEXHHYECKHUMHU
cpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

WHTEpEeC K OOYYECHHIO M MO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CITOCOOHOCTH K
caM000pa30BaHMUI0, MPOEKTHOM M HCCIEeN0BATENbCKON JIE€ATENbHOCTH, K OCO3HAHHOMY
BBIOOpY HATPABICHHOCTH M YPOBHsI 00YYEHUS B TAIbHEHIIIEM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbS:

OCO3HAaHHME IIEHHOCTH >XH3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO,
YCTAHOBKHM Ha 3/I0pOBBI 00pa3 >KW3HM, OCO3HAHUE IOCIEACTBUI M HENPHUITHE BPEIHBIX
MpUBBIYEK (YIOTPeOICHUs alKOrojsl, HAPKOTUKOB, KYpeHHUs), HEOOXOJUMOCTH COOIIOICHUS
NpaBUi 0€30MacHOCTH MpPU OOpAIIEHUH ¢ XMMHUYECKUMH BELIECTBAMU B OBITY M peaslbHOU
KHU3HH,

5) TpyA0BOr0 BOCIUTAHUS
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MHTEpEC K MPAKTHUECKOMY H3YyUEHHIO Mpodeccuid M Tpylda pa3IUdHOrO poja,
YBO)KEHUE K TPyLy U pe3ylbTaTaM TPYJOBOH JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE
NPUMEHEHHUS TIPEAMETHBIX 3HAHWM 10 XUMHH, OCO3HAaHHBIA BBIOOP WHAMBUIYAIBHOM
TPAEKTOPUU IPOJOJKEHUS 00pPa30BaHUs C yUETOM JIMUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, YCHENHONH MpodeccCHOHAITBHON
NESITEeNbHOCTM M Pa3BUTUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTb aJalTHPOBATHCS B
npo¢ecCUOHATLHON Cpejie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUSA:

HKOJIOTHYECKU I1eJIeco00pa3Hoe OTHOIICHHE K TMPHPOJie KaK HMCTOYHHMKY >KM3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBaHMs, IOHMMaHUE IEHHOCTH 37J0pPOBOro U Ge30macHoro oopasa
KU3HH, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (H3UYECKOMY U ICHXHYECKOMY
3JI0pOBbIO, OCO3HAHHE LIEHHOCTH COOIIOIEHUS MPaBHJ1 O€30I1aCHOT0 MOBEAECHUS IIpU paboTe ¢
BEIIECTBAMH, a TAK)KE B CUTYaLUAX, YTPOXKAIOUINX 3A0POBBIO M KU3HU JIIOJICH;

CIOCOOHOCTH NPUMEHSTh 3HaHMS, [0JydyaeMble IIPU U3YYEHUH XMMHUH, AJIS PEeLICHUS
3a/1a4, CBS3aHHBIX C OKpPYXarolled MPUPOAHOW CpEIOH, JUlsl IIOBBIIIEHHUS YPOBHS
9KOJIOTUYECKOM KyJIbTYpBhl, OCO3HAHMsI ITI00AJILHOIO XapaKTepa 3KOJOIMYECKHX MpoOsieM U
myTell WX peUIeHHs TOCPEACTBOM METOAOB XWMHH, 3KOJOTHYECKOTO MBIIIICHUS, YMEHHUS
PYKOBOJICTBOBATHCSI UM B IIO3HABATEIILHOM, KOMMYHUKAaTUBHOM U COLIMAIBHON MPAKTUKE.

METANIPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe meranpeIMETHBIX pe3yJlbTaTOB BBLACISAIOT 3HAYMMBbIE 11 (OPMHUPOBAHUS
MHUPOBO33pEHUS 00IEHAYYHbIEC TOHATHUS (3aKOH, TEOpHsl, IPUHIIUII, TUIIOTe3a, (HaKT, cuCcTEMa,
Ipolrecc, 3KCHEPUMEHT U JpPYyroe.), KOTOpbIe HCHOJIb3YIOTCS B €CTECTBEHHO-HAy4YHbIX
Y4eOHBIX IMpEeIMETax M TO3BOJIIOT Ha OCHOBE 3HAHMW W3 ATHX MPEIMETOB (OPMHPOBATH
IIPEJCTAaBICHHUE O LIEJIOCTHOM Hay4YHOW KapTUHE MMpa, U YHUBEpCalbHble ydeOHbIe JecTBUsA
(mo3HaBaTeNbHBIE, KOMMYHHKATHBHBIC,  DETYJIATHBHBIC), KOTOpBIE  0O0ECHEUYNBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M  OCYILECTBIICHUIO
y4eOHO eI TeTbHOCTH.

ITo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruveckue geiicTBUA:

YMEHHUS HCIIOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOSCHUM 3HAHUM:
pacKpbIBaTh CMBICT XWMHYECKHX TIOHSATHHA (BBIOENATh WX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JPYTUMH TOHSATHSMM), MCIIOJIB30BaTh IOHATUSA IS
OOBSICHEHUS] OTACIBbHBIX (DAaKTOB W SIBJICHWUH, BBHIOMpPATh OCHOBAaHHS W KPHUTEPHU ISt
KJIacCU(UKALMU XUMHUECKUX BEIIECTB M XUMHUECKUX PEaKLM, YCTaHABIUBATh MPUYUHHO-
CIIEZICTBEHHBIC CBSI3M MEXAY OOBEKTaMH H3y4YCHHS, CTPOWUTH JIOTUYECKHE DPACCYXKICHUS
(MHOYKTUBHBIE, 1eAYKTUBHBIE, 110 aHAJIOTHN), JIeNIaTh BHIBOJIbI U 3aKJIIOUEHMS;

YMEHHE TIPUMEHSTH B IPOIIECCE MO3HAHMS MOHATHUS (TIPEIMETHBIE U METAIPEIMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIOJIb3yeMble B XUMHH, IPeoOpa30BbIBaTh HMIMPOKO
MPUMEHSIEMbIE B XHMHM MOJICNIbHBIC TPEJICTABICHUS — XUMHUYECKHMA 3HaK (CHMBOII
JJIEMEHTa), XUMHUYeckas (opMmyna UM ypaBHEHHE XMMHMYECKONW PEAaKIMU — IpHU peIIeHUH
y4eOHO-TI03HABATENbHBIX 337a4, C YU4ETOM STHUX MOAETBHBIX MPEICTABICHUN BBISBISTH H
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEILIECTB U
XUMHAYECKHX PEAKINH, BBISBIATH OOIINE 3aKOHOMEPHOCTH, IIPUYNHHO-CIIC/ICTBEHHBIC CBS3H
Y IPOTUBOPEYHS B U3y4aeMbIX IpoIleccax U sIBICHUSX.

Ba3oBble ncciienoBaTe/bCcKue IeiiCTBUS:

YMEHHUE UCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTa MO3HAHUS, a
TaKkKe B Ka4eCTBE OCHOBBI IS (POPMHUPOBAaHUS THIIOTE3Bl 1O IMPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMBIX CY)KICHMIA;
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npuoOpeTeHre ONbITa MO TUIAHUPOBAHUIO, OPTAHU3AIMH U TPOBEICHUIO YICHUYECKIX
HKCIEPUMEHTOB, YMEHUE HAOII0JATh 3a XOJIOM IPOLIECCca, CAaMOCTOSTENILHO IIPOrHO3UPOBATh
€ro pe3ynbTaT, (OopMynupoBaTh OOOOIIEHHS W BBIBOABI IO pPE3yJIbTaTaM IMPOBEAEHHOTO
OIIbITA, UCCIIEOBAHNUS, COCTABIATh OTUET O MPOJICIIaHHON paboTe.

Pabora ¢ undopmanmeii:

yYMEHHUE BBIOMpaTh, aHAIU3UPOBATb U HHTEPIPETUPOBATH MH(OPMAIMIO Pa3IUYHbIX
BUJIOB U (hOpM NPEICTABICHHUS, TOTYIaEMYI0 M3 Pa3HbIX UCTOYHUKOB (HAyYHO-IOIMYJISIPHAS
JIUTepaTypa XUMHUYECKOrO COJEp)KaHus, CIpaBOYHble IocoOusi, pecypcel MHTepHera),
KPUTHYECKH OIICHUBATh MPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(OPMAIHIO;

YMEHUE TMPHUMEHATh pa3IM4yHble METOJbl M 3ampochl IpU IIOUCKE U OTOOpE
nHGOPMAIIM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JISi BBINIOJIHEHUS Y4EOHBIX U
[I03HABATENbHBIX 337a4 ONpPEAeNEHHOrO THIA, MpPHOOpeTeHHue ombltTa B 00JacTH
MCTOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH, OBJAJCHHE KYJIbTYypOu
aKTUBHOI'O HCIIOJIb30BAaHUS PA3JIMUYHBIX IOMCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BbIOMpPATh
ONTUMANIBHYIO0 (pOopMy TpeacTaBiIeHUs HHPOPMALMK U WILTIOCTPUPOBATH peIlacMble 3aadu
HECJIO)KHBIMU CXE€MaMH, IuarpaMMaMu, IpyTruMu GopMaMu TpapuKy U UX KOMOUHALUSIMU;

YMEHHE UCIOJb30BaTh U aHAJIU3UPOBATh B Ipoliecce Y4eOHOM M Hcciae10BaTeNIbCKON
NESITeIbHOCTH HH(MOPMALMIO O BIHUSHUU IPOMBIIUIEHHOCTH, CEJIbCKOIrO0 XO34HWCTBa U
TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOILIEH MPUPOIHON CPEIbI.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIE 1eHCTBHA:

yYMEHMs 3a/JaBaTh BOIPOCHl (B XOJe nauanora U (WIM) AMCKYCCHUH) IO CYIIECTBY
o0cyxnaemMoil TeMbl, (OPMYIMPOBATH CBOU NPEAJIOKEHHUS OTHOCUTEIBHO BBIIOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHs IPEICTaBIIATh IOJIYYEHHBIE DPE3YyJbTaThl IO3HABATEIBHOW ICSITEIBHOCTH B
YCTHBIX W TNHMCbMEHHBIX TEKCTaX; JejaThb IPE3EHTAlMI0 pEe3yJbTaTOB BbIIOJHEHUS
XMMHUYECKOI0  3KCIEepuMeHTa (Ja0opaTOpHOro  OmbITa, JabopaTOpHOM paboThl IO
WCCIICZIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOTO TIPOCKTA);

yMEHUS y4eOHOIo COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HaBaTEeIbHON
U HCCIENOBATEIbCKONW JIEATENbHOCTH MpPH PELIEHUH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE
yuéTa OOIIMX HHTEPECOB M COIJIACOBAaHUS MO3UIMHA (0OCYXAeHus, OOMEH MHEHHIMH,
«MO3TOBBIE€ IITYPMBbD», KOOPAMHALIMS COBMECTHBIX NEHCTBHI, ONpenereHre KPUTEPUEB IO
OLIEHKE KaueCTBa BHIMIOJIHEHHOM paboThI U Apyrue).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE  CaMOCTOSITEIbHO  ONPENENATh  ILEM  JEATENbHOCTH,  IUIAHUPOBATb,
OCYILIECTBIATh, KOHTPOJIMPOBaTb M HIpU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NeSITeNbHOCTh, BbIOMpaTh HambOonee 3((EeKTUBHbIE CHOCOOBI pEeLIeHHs YYeOHBIX H
MO3HABATENbHbBIX 33/1a4, CAMOCTOSITEIbHO COCTAaBJIATh WM KOPPEKTHUPOBATh MPEJIOKEHHbBIN
ITOPUTM JI€HCTBUN NPH BBIMOJHEHUM 3a/laHUM C y4ETOM MOJy4YEeHUs HOBBIX 3HaHUI 00
U3Yy4aeMbIX OOBEKTaX — BELIeCTBaX M PEaKIMSIX, OLEHUBATh COOTBETCTBHE IOJIyUEHHOTO
pe3ysbraTa 3asBJICHHOM 1€, YMEHHME MWCIONb30BaTh M AHAIU3UPOBAThb KOHTEKCTHI,
IpejaraéMble B YCIIOBUU 3aJJaHUM.

INPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe mnpeamMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO 0053aTEIbHOIO COJEPIKaHUS,
YCTAQHOBJICHHOTO JIaHHOM (enepaabHOi pabodell MporpamMMmoil, BBIIEISIOT: OCBOCHHBIE
0o0yJaronMMUCs Hay4YHbIC 3HAHUS, YMEHHS WM CIIOCOOBI JEHCTBUMA, crienuduueckue s
npeaMeTHON o0aacTu «XUMHs», BUIBI JAEATEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W TMPUMEHEHHIO B Pa3JIMYHBIX Y4YEOHBIX U HOBBIX
CUTYaLUsIX.
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K xoHIy 00y4eHus B 8 kiacce npeMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH y OOYUAIOLIUXCSl YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX ITOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHI
JJIEMEHT, IIPOCTOE BEILLECTBO, CJIOKHOE BEIIECTBO, CMECHh (OAHOPOJHAS U HEOJHOPOIHAs),
BaJICHTHOCTh, OTHOCUTENbHAsl aTOMHas M MOJEKYJspHas Macca, KOJIUYECTBO BELIECTBA,
MOJIb, MOJIIpHAsi Macca, MaccoBas J10Ji1 XMMUYECKOrO 3JEMEHTA B COEIAUHEHUH, MOJISIPHBII
00BEM, OKCHUJ, KHCIOTa, OCHOBaHHUE, COJIb, SJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIICHHS,
XUMHAYECKass peakius, Kilaccuukaums peakuuid: peakuud COEAWHEHHs, peaKInu
pa3ioXKeHUs, peakluy 3aMelleHUs, PeaKkIMi OOMEeHa, 3K30- U HHAOTEPMUUYECKUE PEaAKIIHH,
TEmIOBOM 3 (EKT peakuuu, sApo aroMma, 3JICKTPOHHBIM CIOW aTroMa, aTOMHas OpOWTalb,
paauyc aToma, XMMHUYECKas CBsS3b, MOJSPHAs M HEMOJspHas KOBAJCHTHAs CBS3b, MOHHAs
CBsI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBas J10JIsl BEIIECTBA (IIPOLIEHTHAs! KOHIIEHTPALMS)
B PacTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATHM U NPUMEHATH ITH
TIOHSTHUSA MPU ONMMCAHUU BEIIECTB U X MPEBPAICHUN;

® ICIIOJIb30BaTh XMMHUYECKYIO CHMBOJHUKY JMJIsi COCTaBlIeHUs (POpMysd BEIIECTB H
ypaBHEHUN XUMUYECKUX PEaKIUt;

® ONpEaeNsITh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb
OKHUCIJIGHHS DJIEMEHTOB B OWHApHBIX COCQUHEHHSX, TMPUHAIJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COCTUHEHHH 1o (popMysiaM, BHJI XUMUYECKOH CBSI3U (KOBAJICHTHAS U
WMOHHAsI) B HEOPTaHUUECKUX COCTUHEHHUSIX;

e packpbiBath cMbIch [lepuoandeckoro 3akoHa . 1. MenaeneeBa: 1eMOHCTPUPOBATH
MIOHUMAaHHUE [EPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKHX JJIEMEHTOB OT MX
nosioxkeHus B [lepuoanydeckoit cucteme, 3aKOHOB COXPAHEHUSI MacChl BEUIECTB, TOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMs, 3aKOHa ABOTapo;

® ONUCHIBATh U XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuonnyeckoil cucTeMsbl
XUMHUYECKUX OJIIEMEHTOB: paszNuyaTh IMOHATHS «rJaBHas mnoArpymnmna (A-rpymma)» u
«mmobounas noarpynna (b-rpyrmma)y», mansie u 6oJbIIe MEPUOIbl, COOTHOCUTH 0003HAUYCHHS,
KOoTOpble MMeroTcsi B Tabmuue «llepuoanyeckas cucremMa XUMUYecKux sneMeHToB [ H.
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB
(coctaB W 3apsa gapa, oOllee YHUCIO AJIEKTPOHOB U paclpelielieHue MX IO 3JIEKTPOHHBIM
CJIOSIM);

e iIaccu(UIUPOBATh  XUMHUYECKHE  DJIEMEHTHI, HEOPraHMYECKHWE  BEIIECTBA,
XUMHUYECKHE peakiuu (10 YHCIy W COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, IO
TerioBoMy 3G deKTy);

® XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOICTBA BEIIECTB PA3IUYHBIX
KJIACCOB, NOATBEPKIast ONuUCaHue puMepamMmu MOJIEKYJISIPHBIX YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuii;

® IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX Kaue€CTBEHHOI'O COCTABa,
BO3MOKHOCTH IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3IMYHBIX YCIOBUSAX;

® BBLIYKCIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O W MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO0 JOJI XHMHUYECKOro JJIEeMEHTa Mo (GopMyJie COEAMHEHHS, MacCOBYIO JIOJIIO
BELIECTBA B paCTBOPE, POBOJUTH PACYETHI IO YPABHEHUIO XMMUUECKON pPEaKIINY;

® IPUMEHSITH OCHOBHbBIE ONEPALUN MBICIUTEIBLHON AESITETbHOCTH — aHAIU3 U CUHTES,
CpaBHEHHE, 0000IIeHne, CHCTeMaTH3alllo, KIacCU(UKAlMIO, BBISBIEHHUE MPUYUHHO-
-CII€AICTBEHHBIX CBSI3e¢d — JUIA M3Y4YEHHsS] CBOMCTB BEIIECTB W XUMHYECKHX peakiui,
€CTECTBEHHO-HAayYHble METOJbl MO3HAHUA — HaOIIOIEHUE, HU3MEpPEeHHe, MOJeIUPOBaHHE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIH);
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e ClIeJIOBAaTh IMpaBUJaM TIOJb30BAHUS XHUMHUYECKOW TMOCYI0H U J1ab0opaToOpHBIM
o0opymoBaHUEM, a TaKXkKe IMpaBWIaM OOpalmleHUusT C BEHICCTBAMH B COOTBETCTBUHU C
WHCTPYKUHUSMHU IO BBINOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB MO MOJIYYCHHUIO U
coOHnpaHuIo Tra3000pa3HBIX BEIIECTB (BOAOPOIA M KUCIOPO/IA), IPUTOTOBICHUIO PACTBOPOB C
onpeAeNnéHHON MaccOBOM 10yl pPacTBOPEHHOIO BELIECTBA, IJIAHUPOBATH U IPOBOIUTH
XUMHAYECKHE SKCIIEPHUMEHTHI 110 PacIiO3HABAHUIO PACTBOPOB MIETOYEH M KHCIOT C MOMOIIBIO
WHJIMKATOPOB (JIakmyc, heHoadTaIeuH, METHIIOPAHK U IPYTHE).

K xoHIy 00y4eHus B 9 kiacce npeMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTb c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHHI:

® DACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHUYECKUI JIEMEHT, aTOM,
MOJIEKYyJla, MOH, KaTHOH, AaHHOH, IPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, CTENECHb OKUCIICHUS, XUMHYECKas pPeaklMs, XUMUYecKas CBS3b,
TeroBoi  3ddexkr peakumu, MoOJIb, MOJISPHBIH 00BEM, pACTBOp, OJIEKTPOIUTEHI,
HEDJIEKTPOJIUTHI,  JJCKTPOJMTUYECKAs  JUCCOLMAIMS, peakud HOHHOTO  oOMeHa,
KaTaln3aTtop, XUMHUYECKOEC paBHOBECHE, OOpaTHUMblE W  HEOOpaTHUMBIE  PEaKIHH,
OKHUCJIUTEIHHO-BOCCTAHOBUTEIILHBIE PEAKIUU, OKUCIUTEIh, BOCCTAHOBUTENb, OKUCJICHHE U
BOCCTAaHOBJICHHE, AJUIOTPOIUS, aM(pOTEPHOCTh, XUMHUYECKast CBS3b (KOBAJICHTHAs, MOHHAs,
MeTaJlJIN4ecKasi), KPUCTAJUIMUECKas peméTka, KOPpPO3Us METauIOB, CIUIABbl, CKOPOCTh
XUMHUYECKOHM peakLuu, npeneapHo gonycrtumas konuenrpanus [1/IK Bemecrsa;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHSATHI M MPUMEHSTH 3TH
MIOHSATHSI IPU OMMCAHUU BEIIECTB U UX MPEBPAICHHIA;

® HCIOJb30BATh XMMUYECKYI0 CHUMBOJHKY Ui COCTaBJICHUS (OPMYJT BEIIECTB H
ypaBHEHUN XUMUYECKUX PEaKIUi;

® OmpeneNnsiTh BAJCHTHOCTh W CTENEHb OKHCICHHS XUMHUECKHUX JJIEMEHTOB B
COCAMHEHUSX PA3IMYHOIO COCTaBa, MPHHAUICKHOCTh BEIIECTB K ONPENEIEHHOMY KIlaccy
COeMHEHMI 10 popMysam, BUI XUMUUYECKOM CBs3M (KOBaJIEHTHAs!, HOHHAs, METaJJINYecKasi)
B HEOPTraHMYECKUX COCIMHEHUSX, 3apsA] MOHA M0 XMMUYECKOH (Gopmylie, XapakTep Cpeasl B
BOJIHBIX pacTBOpax HEOPraHWYECKHMX COCIMHEHHMH, TUI KPUCTAUTUYECKOM peréTku
KOHKPETHOTO BEIIECTBA;

e packpeiBaTb cMmbicn  Ilepmommueckoro 3axkona J[. WM. MengeneeBa u
J€MOHCTPHPOBATh €ro MOHMMAaHUE: OIMUCBhIBaTh M XapaKTepu3oBaTh TaOIUUHYI0 (opmy
[lepuommyeckoil cHCTEMBl XHUMHYECKHX JJIEMEHTOB: pa3inyarh TIOHATHS «TJIaBHAs
nojrpymnna (A-rpynna)» u «mobounas noarpymnmna (b-rpymnma)», manslie u 601b1I1e TEPUOBI,
COOTHOCHTH OOO3HAYEeHHs, KOTOPhIE MMEIOTCS B TEPHOAMYECKON TaONHIE, C YHUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHsI aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB M 3apsia sipa, oduiee
YUCJIO DJIEKTPOHOB M PACIpPECIICHHE WX IO JJICKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB 3JIEMEHTOB M UX COECJUHEHUH B IpeaesiaX MalbIX
MIEPUOJIOB M TJIABHBIX MOJATPYIII C YIETOM CTPOCHHUS UX aTOMOB;

e Kkjaccu(UUUpPOBaTh  XMMMYECKHE  JJIEMEHTBI, HEOpraHMYecKHe  BelIecTBa,
XUMHAYECKHE peakuuu (M0 YHUCIy M COCTaBy Y4YacTBYIOUIMX B pPEAKIMM BEIIECTB, IO
TEIII0BOMY (D PEKTY, M0 U3MEHEHHUIO CTETIEHEW OKUCIICHUSI XUMUUYECKHUX JIEMEHTOB);

® XapakTepu3oBaTh (ONHUCHIBATh) OOIIME M CIEHU(PHUECKUE XUMHUYECKHUE CBONCTBA
NPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKAAs OMHMCAHHE MPUMEPaMU MOJIEKYISAPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKIX PEAKIINH;

® COCTaBJIATH YpPAaBHEHHs D3JICKTPOJUTHUECKOW TUCCOIMALMU KHUCIOT, ILIenoueil |
COJIeH, OJTHBIE ¥ COKpAIEHHBIEC YPAaBHEHUS PEaKIMi HOHHOTO OOMEHa, YpaBHEHHsI peaKIuii,
MOJITBEPKTAIONINX CYIIECTBOBAHUE TEHETUYECKOH CBS3M MEXKIy BEIIECTBAMH Pa3JIMYHBIX
KJIaCCOB;
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® PaCKphIBaTh CYITHOCTh OKHCIIMTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

® [IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOSMOXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAICHU B Pa3INYHBIX YCIOBUSX;

® BBIYHCIATH OTHOCHUTEIIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOro 3JIEeMEHTa 1Mo (GopMylie COEAMHEHUS, MacCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEaKIIvH;

e cOoOMIOJaTh TpaBWIA TOJB30BAHUS XUMHYECKOW TMOCYAOH U 1a00paTOpHBIM
o0opynoBaHuEeM, a Takke IMpaBuWia OOpalleHUuss C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU IO BBIMOJHCHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO TMOTYYCHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AMMHAKa M YIJICKHCIIOTO Tasa);

® MPOBOJIUTH PEAKIUH, TOATBEPKIAIONINE KAa4eCTBCHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMUI-, HOAUMI-, KapOoHAT-, (hocdat-,
CWJIMKAT-, Cyib(aT-, THAPOKCUA-UOHBI, KATUOHbI aMMOHHUSI M MOHBI M3YYEHHBIX METaJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHHMUYECKUX BEIICCTB;

® PUMEHSITH OCHOBHBIC ONEPALUU MBICIUTEIBHON ACSITETbHOCTH — aHAIN3 U CUHTES,
CpaBHEHHE, 0000IIeHHEe, CUCTEeMAaTHU3allNIO, BBISIBICHHE MPUYUHHO-CICACTBEHHBIX CBSI3EH —
JUISE M3y4EHUsSI CBOMCTB BEIIECTB M XUMHYECCKHX PEaKIUW, €CTECTBCHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOMIOJIEHUEe, H3MEpPEeHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (pealibHbIl U
MBICJICHHBIN ).

TEMATHYECKOE IVNTAHUPOBAHHUE 8 KJIACC

KonnyecTBo yacos DIIeKTPOHHBIE
Ne  HammeHnoBanmne
Konrpois (udpoBsIe)
1/ pa3ienoB U TEM [TpakTuyecku
Bcero HBIC o0Opa3oBaTeNbHbIC
I  [POrpaMMBbI € paboThl
paboTsl pecypcbl

Pa3nea 1. IleppoHayanbHble XUMHYECKHE MOHATHS

XUMUS — BaKHas

obmacs bu6mmoreka [IOK

1.1 SerecTBOSHARMAM 5 2 https://m.edso0.ru/7f4183
MIPAKTUICCKOU 7c
JeSITeNbHOCTH —
JelioBeKa
BemectBa u bubnuotexa [JOK

1.2 xumudeckue 15 1 https://m.edsoo.ru/7f4183
peakuuu 7c

Hroro no paszneny 20

Pasnea 2. Ilepunoguyecknii 3akoH u Ileppoanyeckas cucreMa XMMHYECKHX 3J1EMEHTOB
. . MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKAs CBA3b. OKUCIUTEIbHO-
BOCCTAHOBHMTEJbHbIC PEAKIMHU

[lepuonnueckuii
i‘?:O;oHHq bu6nmoreka [JOK
31 PHOJMYECKAs 7 https://m.edsoo.ru/7f4183
cHucTeMa 7c
XAMHYECKHUX -
anemenToB 1. U.


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Menneneena.
Crpoenue aToMa

XuMudeckas

CBSI3b.
OKMCIIUTENIHLHO-
BOCCTAHOBUTEIbHBI
€ peakiuu

3.2

Hroro no pazneny

15

bu6mmoreka [JOK
https://m.edso0.ru/7f4183
7c

bu6mmoreka [IOK
https://m.edso0.ru/7f4183
7c

Pa3znen 3. BaxkHeiinue npeacraBuTe/ M HEOPraHN4eCKNX BellecTB

Engg;@ bu6mmoreka [JOK
2.1 ‘ 6 https://m.edso0.ru/7f4183
[TousiTue 06 7
OKCHJIaxX —
Bonopoa.Ilonsitue bubnuotexa [JOK
2.2 0 KHCIIOTax " 8 1 https://m.edso00.ru/7f4183
COJISIX 7c
Bona. PactBopsl. bubnuorexa [JOK
2.3  Tlousitue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBaHMSIX 7c
OCHOBHBIE KJIacChl bubnuotexa [JOK
2.4  HEOpraHMYECKHX 11 1 1 https://m.edso0.ru/7f4183
COEINHEHUN 7c
Utoro no pazneny 30
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
ic
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 S
ITPOI'PAMME
9 KJIACC
Ne | HaumeHoBaHue KonndecTBo yacoB DNEKTPOHHBIE
n/ | pa3AesioB U TEM Bcero Kourpons | [Ipaktuuecku | (LuppoBbIe)
I | DpOrpaMMbl HbIE € paboThI o0Opa3oBaTenbHbIC
paboThI pecypchl
Pasjen 1. BemecTBo  XuMHu4ecKHe peakiun
1.1 | [loBTOpEHUE U 5 1 bubmuoreka [JOK
yriryoneHue https://m.edsoo.ru/7f41a6
3HAHUH OCHOBHBIX 36
paszienoB Kypca 8
KJ1acca
1.2 | OcHOBHBIE 4 but6mmoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a6
XHUMHUYECKHX 36
peakuui
1.3 | DIEeKTPOIUTHIECK 8 bubmuorexa [JOK
ast AUCCOLUANNSL. https://m.edsoo.ru/7f41a6
XUMHYECKHE 36
peaxuu B
pacTBopax
Hroro no pazneny 17

Paznen 2. HemeraJuinl 1

HX COCANHCHUSA

2.1 | Oomas
XapaKTepPUCTHKA
XUMHYECKUX
snemeHToB VIIA-
rpynusl. I'agoreHsl

4

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a6
36

2.2 | O6mas
XapaKTEePUCTUKA
XUMHYECKHUX
anemeHToB VIA-
rpynsbl. Cepa u eé
COCTMHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f41a6
36

2.3 | O6mas
XapaKTepUCTHKA
XUMHUYECKHX
aneMeHToB VA-
rpynmsl. A30T,
dochop u ux
COEJIMHEHUs

bubmuorexa [JOK
https://m.edsoo.ru/7f41a6
36

2.4 | OGmas
XapaKTepUCTHKA
XUMHYECKHUX
sneMeHToB |VA-
TPYIIBL. YTIEPOJ
U KPEMHUH U UX
COEJIMHEHUS

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a6
36

Hroro no pasneny

25

Pazgen 3. MeTauibl M UX COeTUHEHUA

3.1 | O0mue cBoiicTBa 4 bu6nuoreka [IOK
METaJLIOB https://m.edsoo.ru/7f41a6
36
3.2 | Baxwneiime 16 bu6mmoteka [IOK
METaJUIbl U UX https://m.edsoo.ru/7f41a6
COEIHEHUS 36
Hroro no paszneny 20

Pasnen 4. Xumus u okpyxaonas cpeaa

4.1 | BemectBa u
MaTepHuaibl B
’KU3HH YeJI0BEKA

3

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a63
6



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
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
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Hroro no pazneny

PesepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a63
6

OBIIEE 68

KOJIMYECTBO

YACOB IIO

ITPOTPAMME
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