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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHMsI COCTaBICHA HAa OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW NpPOTrpaMMbl OCHOBHOTO OOIEro
oOpazoBanus, npencrabieHHbix B @PI'OC OO0, a taxke Ha OCHOBE (eaepanbHON paboyell MporpamMmbI
BOCIUTAHUS M C y4ETOM KOHIIEMILMU IMPENoJaBaHUsl yuyeOHOro mpeamera «XuMHUs» B 00pa30BaTENIbHBIX
opranusanusax Poccuiickoit denepanun.

[IporpamMma mo xumuM Ja€T MpeACTaBICHUE O IENsAX, OOmel cTpaTeruu oOydeHUs, BOCITUTAHUS U
pa3BuTHg OOydarolIUXCsl CPEACTBAMHM Y4e€OHOrO MpeAMETa, YCTAaHABIMBAET O00s3aTeNIbHOE IMPEAMETHOE
coJiepKaHue, MPeyCMaTpUBaeT pPAacHpelelICHue €ro IMo KijaccaM M CTPYKTypUpOBaHUE IO pasjaesiaM u
TeMaM TMporpaMMbl 1O XUMHUH, OINpPEACNAEeT KOJIMYECTBEHHbIE M KAUYECTBEHHBIC XapaKTEPUCTUKHU
coJiepKaHusl, PEKOMEHJIYEMYIO TOCIEAOBATEIbHOCTh H3YYCHUS! XUMHH C YYETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOIro Mpollecca, BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs,
OTpe/ieNIsieT BO3MOXHOCTU MpeAMeTa JIJs peanus3aluu TpeOOBaHWM K pe3ysibTaTaM OCBOEHUS OCHOBHOM
0o0pa3oBaTeNbHOW NPOTPaMMbl HAa YPOBHE OCHOBHOTO OOIEro 0oOpa3oBaHMsA, a Takke TpeOOBaHMU K
pesyibpTaTaM OOy4YeHUs XUMHHM Ha YypOBHE IIeJied M3y4yeHUs] NpeIMeTa M OCHOBHBIX BHJIOB y4eOHO-
MO03HABATEIBHOM €ATEILHOCTH 00YUYaIOLIErocs MO0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHHEe XUMHHU CIY>KUT OCHOBOW [l (OPMHUPOBAHUS MHPOBO33PEHHsSI O0O0ydarollerocs, €ero
MPEJICTABICHAA O MAaTEpPHATbHOM EAWHCTBE MHUpPA, BAXHYIO pOJIb HWIPAlOT (HOPMHPYEMBIC XUMHEH
MIPEJICTABJICHHS O B3aMMOIPEBPAICHISIX SHEPTUU M 00 3BOJIOIUHU BEIISCTB B MPHUPOEC, O IMYTSAX PEIICHUS
rII00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOMW, MUIIEBOW H
9KOJIOTMUECKOM 06e30MmacHOCTH, MpobiIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pear3aiii BO3MOKHOCTEH ISl CAMOPA3BUTHUS U (DOPMUPOBAHUS KYIbTYPHI TUIHOCTH,
e€ o01el U GyHKIIMOHATBHOU IPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHUS K TBOPUYECKHUX CIIOCOOHOCTEH 00yJarommxcs, HAaBbIKOB UX
CaMOCTOATENIbHONW  y4eOHOW JIESITENIbHOCTH, OJKCIIEPUMEHTAIbHBIX W  HCCJIEIOBATEIbCKUX YMEHUH,
HEOOXOJUMBIX KaK B MMOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHOM J1eATeTbHOCTH;

3HAKOMHUT CO CIENU(PUKON HAyYHOTO MBINIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIA/a Ha
€IMHCTBO TPHUPOJBI M YEJIOBEKa, SBISAETCS OTBETCTBEHHBIM JTalioM B (OPMUPOBAHUU ECTECTBEHHO--
HAyYHOU IPaMOTHOCTH O0YyUaIOLINXCS;

crocoOCTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHUECKOE 00pa30BaHUE 00ydaroInXCsl.

JlanHple HampaBieHHs B OOy4eHHH XUMHUU OOECHEeUMBAIOTCS CHENU(UKON coiep aHHUs Yy4eOHOTO
MpeIMeTa, KOTOPhIN SBISETCS MEJaroruuyecku aJanTHPOBAHHBIM OTpa)keHHEeM 0a30BOM HayKHM XHMHUHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOILIEro oO0Opa3oBaHMS OpPHUEHTUPOBAH HA OCBOCHHE
00y4aIOIMMUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XMMHH, OCHOB HEOPTAaHUYECKON XMMHH U HEKOTOPBIX
OTJIETIbHBIX 3HAYUMBbIX TIOHSITHI OPraHNYEeCKON XUMUH.

CtpykTypa conepkaHusi MPOTPaMMBI 10 XUMUU C(hOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MMOJX0/1a K €&
m3ydennto. CoaepikaHue CKIIAJIbIBAETCS W3 CHUCTEMBbI MOHATHH O XWMHYECKOM JJIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATHH 0 XUMHUECKOl peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI MO MPUHITUITY
MOCJIE/I0BATEIBLHOTO PAa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO yU€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— yYEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBSI3H,

— IpeJCTaBIeHU 00 AIEKTPOTUTHIECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSI pacCMaTPUBAIOTCA HA OCHOBE MIUPHYECKH MOJYUYEHHBIX M OCMBICICHHBIX
(hakToOB, pa3BUBAIOTCS MOCTIEIOBATENHHO OT OJTHOTO YPOBHS K JPYrOMY, BBIMOTHSS (PYHKIIUN OOBSICHEHUS U



MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH NPAKTHUYECKOrO NPUMEHEHHS U MOJy4YEeHHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHme MporpaMmbl IO XMMHH CIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHUYECKOU
COCTAaBJIAIOLICH HAYYHOM KapTUHBI MHUpPA B JIOTHUKE €€ CUCTEMHOW MHPHUPOJIbI, HEHHOCTHOIO OTHOLIEHUS K
HAayYHOMY 3HAHUIO U METOJaM IO3HaHUs B Hayke. M3ydeHne XUMHUM IPOUCXOAUT C MPUBJICYECHUEM 3HAHUN
W3 paHee M3yYeHHBIX YUYeOHBIX MpeaMeToB: «Okpyxaroumui Mupy», «buomorus. 5—7 knacce» u «Pusnka. 7
KJIacC».

[Tpu M3ydeHUH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHUYECKON IEeSATENIbHOCTH 4YejOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHl. 3afadya y4eOHOTO MpeAMETa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUI
— BaXHEHmUX (AKTOB, TMOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHUH, NOCTYMHBIX 0000IIeHUI
MHPOBO33PEHUYECKOT0 XapakTepa, fA3blKa HAayKd, B IMPUOOIIEHMM K HAy4YHBbIM METOJAM II03HAHUA IpU
M3YYEHHUU BEUIECTB U XMMUYECKUX peakuui, B (OpMUPOBAHUM U PA3BUTHH [O3HABATEIBHBIX YMEHUN U UX
MPUMEHEHUH B y4eOHO-TIO3HABATENIbHOM M yueOHO-MCCIIEeOBATENLCKON /1eATEeIbHOCTH, OCBOCHUH IPaBUII
0e301macHOT0 O0paIeHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipu m3ydeHNH XMMHH Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa30BaHUS Ba)KHOE 3HAYCHHE MPUOOpENH
TaKHe LU, KaK:

— (QopmMupoBaHHE HHTEJUIEKTYAIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPY/IHHUYECTBY, CAaMOCTOSTEIHHOMY NPHUHATHIO PEIICHWH, CIIOCOOHON ananTHpOBaThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTh OOyUYEHUSI Ha CHCTEMaTHYeCKOe MpUOOIIeHNEe 00yUYaOUXCs K CaMOCTOSATEIbHON
MO3HABATENBHON JESITeNbHOCTH, HAYYHBIM METOAAM IO3HAHUS, (POPMHUPYIOIIMM MOTHBAIUMIO U Pa3BUTHE
CIOCOOHOCTEH K XUMUU;

— obecrieueHre YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO 00YJAIOIIUMUCS OTBITA Pa3HOOOPA3HOM
NESTeIbHOCTH, TO3HAHMSI U CaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMH), MMEIOLIUX
YHHUBEPCAIbHOE 3HAYCHHE IS PA3JIMYHbBIX BUOB JIEATEIBHOCTH;

— (opmupoBanue oOme (hyHKIMOHATIBHOW M €CTEeCTBEHHO-HAyYHOH TPaMOTHOCTH, B TOM 4YHCIIe
YMEHUI OOBSICHITH M OLICHUBATH SIBICHUS OKPYXKAIOIIET0 MUPA, UCHONB3Ysl 3HAHUS U OIBIT, MOJTy4YCHHBIE
NP HM3YYCHUM XUMUHU, MPUMEHSTh WX TMPU PEIICHUH TPoOJIeM B IMOBCETHEBHOW >KH3HU U TPYIOBOH
NeSITENIbHOCTH;

— ¢opMupoBaHHe Yy OOYYarOIIMXCAd TYMAaHUCTHUECKUX OTHOIICHWUH, TOHUMAHUS IIEHHOCTH
XUMUYECKUX 3HAHUM Ui BBIPAOOTKHM HKOJIOTHUECKH 1IeJIeCOO0Pa3HOro IMOBENEHUs B OBITY U TPYIOBOMH
JeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTHBALIUU K OOYYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHHSI  OOUIEUETIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpDY mpodumis U
HaNpaBJICHHOCTH JaJlbHENIIEro 00ydeHHU .

OO11ee yKcIo 4yacoB, OTBEAEHHBIX IS M3yYEHUs] XMMUU Ha YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHus,
coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIeNi0), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

COJAEP/KAHUE OBYYEHUA

8 KUIACC

HepBOHaqaanMe XUMHUYECCKHUEC ITOHATUSA

[Ipeamer xumuu. Poib XuMUM B KM3HM 4YelloBeKa. XHMMHS B CHCTEME HayK. leiga M BEIIECTBa.
du3nueckre CBOMCTBA BEIIECTB. ATperaTHoe coCcTosiHUE BelecTB. [loHsTHEe 0 MeTO1aX MO3HAHUS B XUMUHU.
UucTteie BemecTBa u cMecu. CriocoOBI pa3iesieHUs: CMECeH.



ATOMBI M MOJEKyJbl. XUMHYECKUE 3IeMEHTbl. CHMBOJIBI XUMHUYECKHUX 3JIeMEHTOB. [IpocTeie n
CJIOXKHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BeulectB. OTHocutenbHas aroMmHas Macca. OTHOCUTENbHAas MOJEKyJspHas Macca. MaccoBas 10
XUMHUYECKOT'0 3JIEMEHTA B COCIUHEHHH.

KomuuectBo BemiectBa. Monb. MonsipHas Macca. B3anMOCBsI3p KOJIMYECTBA, MacChl M YHCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacyérel mo GopMynamMm XUMHUECKUX COCAMHEHUI.

dusnyeckue U XMMHUYECKUE SIBICHMS. XUMHUYECKass peakuus U e€ NMPU3HAKU. 3aKOH COXPAHEHUs
Macchl BeIIeCTB. XHUMHUYeCKHWe ypaBHeHUdA. Kiaccudukanus XUMHYECKUX peakiuil (coequHeHus,
pasoKeHUs, 3aMeleHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYIO0H, MpaBuiaamMu paboTsl B 1abopatopun U npuémMamu oOpalieHus ¢
1ab0paToOpHBIM 000PYIOBAaHUEM, U3yYEHUE U ONMUCAaHUE (PU3MUYECKUX CBOMCTB OOpa3llOB HEOPTaHUYECKUX
BelIeCTB, HaOmoaeHue ¢u3nueckux (IJIaBICHHE BOCKAa, TasHHUE JIbJa, pacTHpaHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJICHCAlMs BOJAbI) M XUMUYECKUX (TOPEHHE CBEYH, MPOKATMBAHHE MEIHON IMPOBOJIOKH,
B3aUMOJICIICTBME MeJla C KHCJIOTOM) SBJICHWH, HaOIIOJICHWE W ONMCAHWE IPU3HAKOB IPOTEKAHUS
XUMHUYECKUX peakuui (pa3iokeHHe caxapa, B3aMMOJCHCTBHE CEPHOW KHUCIOTHI C XJIOpUIOM Oapwus,
pasnokenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMojeiicTBIE Keje3a ¢ pactBopom comu meau (11),
M3y4eHHE CIIOCOOOB pa3felieHHs CMecCei: C TIOMOIIBI0 MAarHura, QUIBTPOBaHHE, BBIIAPHBAHUE,
IUCTWIUISIMS, Xpomarorpadus, NpOBeIEeHHE OYHUCTKHA ITOBAPEHHOH COM, HAOJIOJEHHE W ONHCAaHUE
pe3yiabTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHWS MAacCChl, CO3JaHuE MOJenei
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopoa — sinemMeHT U mpocToe BeuiecTBo. Haxoxxnenue
KHCIIOpOJia B MpHpoje, pu3nveckre U XUMHUecKue cBoiicTBa (peakiuu ropenus). Okcunsl. [Ipumenenue
kucnopoja. CrnocoObl OTy4YeHHUsT KUCIOPO/ia B JIAOOpATOPUH U MPOMBIIIIICHHOCTH. KpyroBopoT kucinopoa
B npupojie. O30H — aJIoTponHas MoAUUKAIISI KUCIOpOoa.

TernoBoi > PexT XUMHUYIECKON peakiuy, TEPMOXUMHUUECKHE YPAaBHEHUSI, 9K30- U IHIAOTEPMUUYECKUE
peakiuu. TormMBo: yrois U MeTaH. 3arps3HEHHE BO3yXa, YCHIIEHHE MApHUKOBOTO 3(deKTa, pazpylieHue
030HOBOI0 CJIOSI.

Bogopon — snemeHT M mpocroe BemiecTBo. HaxokaeHue Bogopojga B mpupone, (pusmueckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI nonydeHust. Kucinotsl u conu.

MosnsipHblii 00BEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBorcTBa BoAbl. Bojma kak pactBoputens. PactBopbl. HacklllieHHbIE 1 HEHACBIIIICHHBIE
pacTtBOpbl. PacTBOpUMOCTH BelIECTB B BoJie. MaccoBasi 1071 BEIIECTBA B PaCTBOpE. XMMHUUYECKHE CBOWCTBA
Boabl. OcHoBaHusA. Poib pacTBOpoB B mpupoJe M B KU3HM uenoBeka. KpyroBopoT BoIbl B HpUpOJIE.
3arpsi3HeHUE TPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.

Knaccudpukanus  Heopranmdyeckux  coemuHeHuil.  Oxcuapl.  Kmaccudukamuss ~— OKCHIOB:
cosieoOpasyrolire (OCHOBHBIE, KHUCTOTHBIC, aM(OoTepHbIe) U HecoseoOpasytomue. HomeHnkiatypa OKCHAOB.
OU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuioB.

OcHoBanus. Knaccudukaius OCHOBaHUM: MIETOYM M HEPACTBOPHMBIE OCHOBaHHSA. HomeHkmarypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHue oCHOBaHUM.

Kucnotsl. Knaccuduxanus xucnor. Homenknatypa kucinotr. dusnueckue U XMMHYECKHE CBOMCTBa
kucnot. Psag aktuBHoctn MmetaiuioB H. H. bekerosa. Ilosyyenue Kucior.

Comu. Homenknatypa coseil. @u3znueckue 1 XuMU4yeckue cBoiicta coseil. [lomyuenue coneil.

I'eneTnueckas CBsI3b MEXKIy KJIacCaMH HEOPTraHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE ONpEJeIeHHe COAepX aHUs KHUCIOpoJa B BO3AyXe, IOIy4YeHHE, COOHMpaHue,
pacrno3HaBaHHe U U3y4YE€HHE CBOMCTB KHCIIOpOJAa, HAOIOIeHUE B3aUMOIEHCTBUS BEIIECTB C KUCIOPOJIOM U



yCIIOBUSI BO3HHMKHOBEHHS W TpPEKpalleHHs ropeHus (mokapa), O3HaKOMJIEHHE C 00pas3llaMH OKCHUIOB H
OINMCaHUE UX CBOICTB, MMOJy4eHHE, COOUpaHUE, paclioO3HABaHUE M M3y4eHHE CBOMCTB BOAOpOJa (ropeHue),
B3auMojeiictBue Bojgopona ¢ okcuaoM wmenu (Il) (BO3MOXKHO HCMONB30BaHHME BUIECOMATEPUATIOB),
HabroieHne 00pa3lioB BEIIECTB KOJIMUECTBOM | MOJIb, HCCIeI0BaHNE 0COOEHHOCTEH pacTBOPEHUS BEILIECCTB
C pa3nU4YHOM pPACTBOPUMOCTBIO, IPUTOTOBIEHHE PpPAaCTBOPOB C ONPEACIEHHOM MAacCOBOM IOyl
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABl C METaUIaMU (HAaTpUEM U KalblueM) (BO3MOXKHO
HCIOJIb30BAaHUE BHJICOMATEPUANIOB), HCCIEIOBAaHME OOPA3IOB HEOPTraHWYECKHX BEIIECTB pa3IMYHBIX
KJIaCCOB, HAOJIIOJICHHE WM3MEHEHHUs OKPacKHM HMHIUKATOPOB B PACTBOPAaxX KHUCIOT M WLIENOYEH, HM3ydeHHUe
B3aumojeiicteus okcuaa menu (Il) ¢ pacTBopom cepHOIl KHMCIOTBI, KUCIOT C METalslaMH, pPEaKIIHii
HEWTpalu3aluy, IOJIYyYEHUE HEpPAaCTBOPHUMBIX OCHOBAaHUMU, BBITECHEHHWE OJHOIO MeETaula JpPYyTUM U3
pacTBopa COJM, pELICHHE SKCIIEPUMEHTAIBHBIX 3aJad M0 TeMme «BaxxHeilne Kiacchl HEOPraHMYECKHUX
COCIMHEHUI.

IMepuonuueckuii 3axoH u [lepuoanyeckas cucrema xXuMudeckux jiemenToB JI. U. MenaeneeBa.
Crtpoenue atomoB. XuMu4eckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBpie MONBITKM KJIacCH(PHUKAIUM XMUMHUYECKHUX OJJIEMEHTOB. I[loHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (LEJIOYHBIE U IIEIOYHO3EMENbHbIE METAJIbI, FAJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTbI, KOTOphIE
00pa3yroT aM(pOTepHbIE OKCUJIBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux ssemeHToB JI. M. Menpaeneesa.
Kopotkomnepruonnas u mmuaHONIeproaHas Gopmsl [lepuonndeckoil cucreMbl XUMU4eckux dyieMeHToB . U.
Menneneesa. Ileproas! u rpynnsl. @U3NYeCKUil CMBICT TOPSAIKOBOrO HOMEpa, HOMEPOB MEPUOJIA U FPYIIIIbI
3JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sfep. M3oTombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04eK
aToMOB nepBbIX 20 xumMuueckux 3nemeHToB Ilepuoanueckoii cucremsl [. 1. MenneneeBa. Xapakrepuctuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxeHuto B [lepuoaunueckoii cucreme . 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMS pajuyca aTOMOB XHMHUYECKHX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U MEPUOIAM.

3nauenue Ilepuonuueckoro 3akoHa u llepuoanueckoil cucTEMbl XUMHUYECKHUX 3JIEMEHTOB JUIf
pa3BuTHS HayKu U npakTuku. [. 1. MeHneneeB — yu€HbIN U rpakJaHUH.

Xumudeckass cBsa3b. KoBaneHTHas (MOJispHAsT W HEMOJSAPHAs) CBA3b. DIEKTPOOTPULIATENHHOCTD
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenp oxucineHus. OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIE peakuuu. llporecchl OKUCIEHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe O00pa3lloB BEIIECTB METAUIOB M HEMETAIIOB, B3aMMOJCHCTBUE THUAPOKCHUIA ITMHKA C
pacTBOpamMH KHCIOT M IIeJoueld, MPOBEJEHHE OIbITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAaHOBUTENIbHBIX peaKluil (TOpeHue, peakliuu pa3ioKeHUs, COSTUHEHMS).

Mesicnpeomemmnie céasu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MpH M3YYEHHMM XMMHU B 8 Kilacce OCYIIECTBISETCS 4epe3
WCIIOIH30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX MOHSATHN, TaK W TMOHATHH, SBISIOMUXCS CHCTEMHBIMH
VIS OT/IETBHBIX MPEIMETOB €CTECTBEHHO--HAY4YHOT'O IIUKJIA.

OO01mIre ecTecTBeHHO--HAayUHbIe MOHATHUS: HAy4YHBIH (PakT, TUMOTE3a, TEOPUSs, 3aKOH, aHATN3, CHHTE3,
KIacCupUKalus, NEPUOAUYHOCTb, HAOIMIOJEHUE, SKCICPUMEHT, MOJACTHUPOBAHUE, H3MEPEHUE, MOJEINb,
SIBIICHUE.

dusnka: Marepus, aToM, SJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHUJ, U30TOTMBI, PATHOAKTHBHOCTb,
MOJIEKYJIa, D3JEKTPUYECKUN 3apsi, BELIeCTBO, Telo, OOBEM, arperarHoe COCTOSHHE BelleCcTBa, ras,
(bu3nUuecKre BeTMUMHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeTh, 3BE3/1b1, COIHIIE.

buonorust: porocuntes, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOTIaeMbIe, TOILIHBO,
BOJIHBIE PECYPCHI.



9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKus

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumuueckux dsieMeHToB J[. M. Menneneesa.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHMM CBOWCTB XUMHYECKHMX JJIEMEHTOB IEPBBIX TPEX
IIEPUOJIOB, KaJlns, KaJIbLUA U UX COCAMHEHUI B COOTBETCTBUH C ITOJIOXKEHUEM 3JIEMEHTOB B [lepuonnyeckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJIbI XUMUYECKOW CBA3M. THIIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTH
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJIa XMMUYECKOM CBSA3H.

Knaccupukanus M HOMEHKIAaTypa HEOPraHMYECKHUX BEIECTB. XHMHUYECKHE CBOMICTBa BELIECTB,
OTHOCSIIMXCS K PA3JINYHBIM KJIaCCaM HEOPraHMYECKUX COCOUHEHHM, FCHETUYECKas CBSA3b HEOPraHMYECKHX
BELIECTB.

Knaccupukanuss XUMHUECKHMX pEaKUMH 10 pa3iMyHbBIM TNpU3HAaKaM ([0 YHCIYy H COCTaBy
YUYacTBYIOLIMX B PpEaKUUH BEILECTB, MO TEIIOBOMY 3((}eKTy, MO0 H3MEHEHHIO CTENEeHEW OKUCIIEHUS
XMMHUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, II0 YYacTUIO KaTajau3aropa). OK30- U SHAOTEPMHUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsiTue o ckopoctu XxumMudeckoi peakuuu. Ilonarue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUUYECKUX
peakuusx. IloHsTHE O TOMOreHHBIX M TreTeporeHHbIx peakuusax. Ilonarne o karamuse. Ilomstue o
XMMHMYECKOM paBHOBecUU. DakTopbl, BIMAIOLIME HAa CKOPOCTb XUMHYECKONH PpEaKLIMH U IIOJIOXKCHHE
XMMHYECKOIO PABHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AIIEKTPOHHBIN Oananc OKHUCJIUTEIbHO-
BOCCTAHOBUTENbHON peakuuu. COCTaBI€HUE YpPaBHEHHUH OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEaKLUN C
UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOTr0 OanaHca.

Teopust 3MEKTPOIUTUUECKON NHUCCOLMALMU. DIEKTPOIUTHI M HEIIEKTPONUTh. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAIMKU BELIECTB C PA3IUYHBIMU BHJIAMU XUMHUYECKOW CBsi3U. CTENeHb AMCCOLMALUH.
CunbHble U criabble AIEKTPOIIMUTHI.

Peakium uoHHOro oOMeHa. VYcIoBHA MPOTEKaHWs peakUuii HMOHHOTO OOMEHa, IOJIHble U
COKpalll€éHHbIC HOHHBIC YpaBHEHHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUH U COJIEH B CBETE MPECTAaBICHUN
00 3JIeKTpOIUTHYECKON Auccoruanyy. KauecTBeHHbIE peakiiu Ha HOHBI. [IoHsATHE 0 THApONIM3E CONeH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISMHM KPUCTAJUIMUECKHUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAIOB U
HeMeTaJsIoB (rpaduTa M anmasza), CIOXKHBIX BEIIECTB (XJOpUAA HATpusi), UCCIEIOBAHHME 3aBUCHMOCTH
CKOPOCTM  XMUMHYECKOH  peakUuMud OT  BO3JAEHCTBUS  pa3iMYHbIX  (DAKTOpOB,  HCCIEI0BaHUE
AJIEKTPONPOBOJIHOCTH PAaCTBOPOB BEILIECTB, MPOLECCA AUCCOLMALUN KUCIIOT, IEI0YEN U coJiel (BO3MOYKHO
UCIOJb30BAaHUE BHUJIEO MATEPUANIOB), MPOBEACHUE OIBITOB, HWUIIOCTPUPYIOUIMX MPU3HAKU IPOTEKaHMS
peaknuii HOHHOTO oOOMeHa (oOpa3oBaHWE OcajKa, BBIACICHUE Ta3a, OO0pa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ HPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAaKIUil  (FOpeHHe, peaKiuu
pas3loKeHus, COeIMHEHUs ), paclloO3HaBaHUE HEOPTaHUYECKUX BEIECTB C TIOMOIIbIO0 KAYEeCTBEHHBIX pPeaKLuit
Ha MOHBI, PEIICHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl M MX coeJMHEeHUSA

OO6mass xapakTtepucTuka rajaoreHoB. (OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTE€pHbIE CTEHEHU
okucneHus. CTpoeHue U pU3NIecKue CBOMCTBA MPOCTHIX BEUIECTB — raJJOTeHOB. XMMHUYECKUE CBOMCTBA Ha
IIpuUMepe XJIopa (B3aUMOJEIHCTBHE C MeETallylaMHM, HEMeTaulaMH, LiesnodaMu). XiopoBogopon. ComsHas
KHCIIOTa, XMMHMYECKHE CBOICTBa, MoOydeHHe, NpuMeHeHue. JleiicTBue xiopa M XJIOpPOBOAOpOJa Ha
OpraHu3M uesoBeka. BakHele XJI0puabl U UX HaXO0XKJIEHHE B IPUPOJE.

OOmast xapaktepucTtuka 3yeMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crerieHn okuciaeHus. CTpoeHune W (pu3Myeckre CBOMCTBA NPOCTHIX BELIECTB — KHUCIOPOJAa U CEpHI.
AnnoTtpornHble MOAU(UKAIIMKN KUCIOPOoJa U cepbl. XUMHUECKHe cBOMCTBa cepbl. CepoBOAOPO, CTPOCHHE,
¢busnueckne U xumMmuueckue corcTBa. OKCHUIBI Cephbl KakK MPEACTaBUTEIM KHUCIOTHBIX OKcuaoB. CepHas
KHCJIOTa, (U3MYECKHEe W XUMHUYECKHE CBOWCTBa (OOIIME KakK TPEICTAaBHTENsS Kilacca KHUCIOT |



crenuduueckre). XuMUUECKHE peaklnu, JIeKaIlle B OCHOBE MPOMBILIUIEHHOTO CI0c00a MoIydeHus cepHon
KUCIOTHI. [Ipumenenne cepHoit kuciaoTel. Colli CEpHON KUCIOTHI, KAYECTBEHHAS PEaKIns Ha CyIb(aT-noH.
Haxoxnenue ceppl U €€ COECQUHEHUN B INpUpoae. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl
COCAMHEHUSMH cepbl (KUCIOTHBIE JOXIW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MpeI0TBPALLCHUSI.

OO6mast xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
CTETIEHH OKHUCIEHUS. A3OT, pacHpoCTpaHeHHWE B TMpHpPOJE, (PHU3UUECKUE M XHMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupome. AMMHAK, ero (U3NYECKHEe M XHMHUYECKHE CBOICTBA, IONyYeHHE H
npumenenue. Coinu aMMOHHS, UX (U3MUECKHEe M XMMHUYECKHUE CBOWCTBA, nmpuMeHeHue. KadecTBeHHas
peakius Ha HMOHBI aMMOHHMS. A30THAas KHUCIOTa, e TojydeHue, (U3MYecKue M XHUMHUYECKHE CBOMCTBA
(oOmme Kak TpeAcTaBUTENs Kiacca KUCIOT W cnenupuyeckue). Vcrmonp3oBaHHEe HUTPATOB U COJEH
aMMOHHMSI B KayeCTBE MHHEPAJIbHBIX YyHAOOpeHHi. XHWMHUYECKOe 3arps3HEHHE OKpPYKAIoUIeH cpelibl
COCIUHEHUSIMHU a30Ta (KHUCIOTHBIE JOXIHW, 3arps3HeHHEe BO3AyXa, MOYBbl U BoaoéMmoB). Docdop,
ajutoTpornHble Moaudukanuu docdopa, puznueckue u xummuueckue cpoictBa. Oxcua docdopa (V) u
docdopHas kucnora, (HU3MUECKHE M XUMHUYECKHE CBOWCTBA, moiydeHue. McmomszoBanue (ocdatoB B
Ka4yecTBE MHUHEPAIbHBIX yIOOpPEHUH.

O6mas xapakrepuctuka 31eMeHTOB |VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIE
CTETIEHU OKUCIICHUS. YTJIEPOJ, aJNIOTPONHbIE MOAU(PUKAIIMY, pACIPOCTpaHEHUE B MPUpPOJE, pusnueckue u
XUMHYECKHE cBoiicTBa. AycopOrus. KpyroBopot yriepoaa B npupoje. OKCHIIBI yriiepoaa, ux Qu3ndecKue
U XUMHYECKHE CBOWCTBA, JCHCTBHE Ha >KMBBIE OpraHU3Mbl, MOJIYYEHHE U MPUMEHEHHE. DKOJIOIMUecKue
npoOyemMbl, cBsi3aHHbIE ¢ oOkcuaoM yriaepoaa (IV), rumoresa rno6anbHOTO NOTEIUIEHHUS KIIMMATa,
MapHUKOBBIN AP deKT. YToNbHAs KUCIOTa U €€ CONU, NX (PU3HUYECKUe U XMMUUYECKHUE CBOMCTBA, MOTyYeHHUE U
npuMeHenne. KauecTBenHas peakuus Ha kapOoHAT-HOHBI. Vconp30BaHue kKapOOHATOB B OBITY, MEIHIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO0351CTBE.

[lepBoHayanbHbIE TOHATHUS 00 OPraHMYECKHUX BEUIECTBAX KaK O COEIMHEHUSX yriiepoja (MeTaH, 9TaH,
STHUJICH, alleTUIICH, STaHOJ, TJIUIEpUH, YKCyCHas KucioTa). [IpupoaHbie HCTOYHUKHU YIIeBOJOPOIOB (Yroib,
NPUPOJHBIN Ta3, He(PTh), MPOAYKTH HUX THepepadoTku (OCH3MH), WX POJIb B OBITY W NPOMBIIUICHHOCTH.
[TonsiTrie 0 GMOOTMYECKH BaXKHBIX BEIIECTBAX: XKHUPaX, OeJIKax, YrJeBoAax — U UX POJIM B )KM3HU YEJIOBEKa.
MarepuranbHOe €EAMHCTBO OPTraHUYECKUX U HEOPTAHUUYECKUX COEANHEHNN.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOWMCTBa, MojydyeHHEe U mnpuMmeHeHue. CoenuHeHUs
KpeMHus B npupojie. O6mue npeacrasnenus 06 okcune kpemuus (1V) u kpemuueBoit kucinore. CHIIMKATHI,
UX UCIOJb30BaHUE B OBITY, B NPOMBIIUIEHHOCTH. BakHeWIIne CTpOUTENbHbIE MaTepuaibl: KepaMHUKa,
CTEKJIO, LIEMEHT, O0eTOH, kene300eToH. [Ipobaembl 0e301macHOro UCMOIb30BAHUS CTPOUTEIBHBIX MaTepPHAaJIOB
B [TIOBCE/IHEBHOM JKM3HHU.

Xumuueckuii IKCnepumenm:

nU3ydeHue oOpa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI, IPOBEJIECHUE
Ka4eCTBEHHBIX pEaKIMil Ha XJIOPUA-UOHBI U HAOIOCHNE IPU3HAKOB UX MIPOTEKaHMS, OTBITHI, OTPAXKAIOLIUE
¢u3nyeckue M XUMHUYECKHE CBOWCTBA TaJOr€HOB W HX COEAMHEHUH (BO3MOXXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB), 03HAKOMJICHHE C 0OpaslamMu XJOPHUIOB (TaJOTeHH]IOB), O3HAKOMJIEHHE C OOpa3liaMu
ceppl U €€ COeNMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEpUANIOB), HaOIIOJIEHUE Mpoliecca
OoOyrNIMBaHUs caxapa MOJ JACHCTBHEM KOHIEHTPUPOBAHHOM CEPHOH KHUCIOTHI, HM3YyuYe€HHE XUMHUYECKUX
CBOMCTB pa30aBICHHOW CEpPHOM KHUCIOTHI, NPOBEICHHE KAueCTBEHHOM peakiuu Ha cyiabpaT-uoH |
HaOIo/IeHne MpU3HaKa e€ MpPOTeKaHus, O3HAaKOMIIEHHE C (PU3NYECKUMH CBOWCTBaMU a30Ta, (hocdopa U ux
COEMHEHUI (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEPHANIOB), oOOpa3laMu a30THBIX U  (ochopHBIX
yaoOpeHuil, moiydyeHue, coOupaHue, pacro3HaBaHHME M H3YYEHHE CBOWCTB aMMHaKa, IpOBEEHHE
KayeCTBEHHBIX pPEaKklUui Ha HMOH aMMOHMA M ¢ochaT-MOH W H3YyYEeHUE NPU3HAKOB HX NPOTEKaHUS,
B3aMMOJICIICTBIE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJb30BaHHE
BHJICOMATEPHAIOB), M3yYCHHE MOJENed KPUCTALIMYECKUX pemeEToK anmasa, rpadura, ¢yanepeHa,
O3HaKOMJIEHHE C MPOILIECCOM aJICOPOIIMN PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTJIEM U YCTPOMCTBOM



MPOTUBOTra3a, MOJy4eHHe, COOMpaHre, paclo3HaBaHUE M M3Y4YE€HHE CBOMCTB YIJIEKHCIIOTO Tra3a, IPOBEACHHE
KAueCTBEHHBIX peakuuid Ha KapOOHAT M CHJIMKAT-MOHBI W U3yYE€HHE NPU3HAKOB HX NPOTEKaHUS,
O03HAKOMJICHHE C MPOAYKIHEH CUIUKATHOW MPOMBIILUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a/Jad IO
Teme «BaxxHelme HeMeTaulbl U UX COEAUHEHHS.

MeTaJuibl M UX COeIMHEHUS

OOmiasi XapakTepuCTUKa XMMHYECKHX 3JEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX IOJOXKEHUS B
[lepuonnueckoii cucreme xumuueckux sineMmeHtoB [[. M. MenneneeBa u crpoenus atomoB. CTpoeHue
MeTaJlIoB. MeTtaudeckas CBS3b U METalNIM4yecKasi KpUCTAJUIMUECKash PEIETKA. DIEKTPOXUMUYECKUN psij
HanpspkeHud metajuioB. dusnueckne M XUMHUYECKHE CBOicTBa MeTawioB. OO0mue crocoObl MONTy4YeHUS
MeTaisioB. [loHsTHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI UX OT KOoppo3uu. CruiaBbl (CTalb,
YyT'YH, JIOPATIOMHHUAN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[[lesounble MeTamibl: noJiokeHue B llepuoanueckoil cucreme XUMHYECKHX dieMeHtoB J[. M.
MenzeneeBa, CTpOCGHHE MX aTOMOB, HaXOXJAeHUE B mpupojae. Pusznyueckue U XUMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpust U Kanus). OKCUIbI U TUIPOKCUBI HATpUs U Kanus. [IpruMeHeHue menoYHbIX METaIoB U
HX COCIUHEHUI.

[IlemoyHO3EMENBbHBIE METAUIBI MAarHUW M KalbUWM: mojnokeHue B llepuogmyeckon cucreme
xuMudeckux 3neMeHToB . 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAX0XJAE€HHE B pupoae. Puznueckue u
XMMHUYECKHE CBOWCTBA MAarHUsl U Kanbliusg. BakHeilinne coequHEHUS Kalblus (OKCUMA, TUAPOKCHI, COJIN).
JXécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B llepuonnueckoit cucreme xumudeckux sieMeHToB J[. M. Menneneesa,
CTpOCHHE aTOMa, HaxOXKIeHHe B mpupoje. Ousndeckre 1 XMMHUYECKHE CBOWCTBA allfOMUHUS. AMQOTEepHbIE
CBOMCTBA OKCHJIA U THUIPOKCH]IA ATFOMUHMSL.

Kenezo: monoxenue B Ilepuonnueckoint cucreme xumuyeckux anemeHtoB . M. Menpaeneesa,
CTpOEHHE aTroMa, HaxokJeHue B mpupoae. Pu3nueckue U XUMHUYECKHE CBoOWcTBa kene3a. OKcuibl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u nmoyrydeHue.

Xumuueckuii 3xcnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMM METalIoB M CIUIaBOB, MX (PU3MUECKUMHU CBOICTBaMM, H3Yy4YEHHE
pe3yiabTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIb30BaHHWE BHUICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA Kalbllus M HATpus C BOAOH (BO3MOXKHO HCIIOJB30BAHHE BHAEOMATEPUATIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJIBI, Ipoliecca TOPEHHsI JKelle3a B KUCI0poae (BO3MOXKHO UCIIOJIb30BaHUE
BHUJICOMATEpPHAIIOB), TPU3HAKOB MPOTEKaHUs KAaYECTBEHHBIX pEaKIMUHd Ha HOHBI: MarHus, Kaublus,
amoMunus, nuuka, skenesa () m xenesa (Il), memu (1), mabmaromeHne W ONMUCaHWE MPOIIECCOB
OKpAITMBaHUs IJIAMEHN MOHAMM HATpUsl, KU M KalbIus (BO3MOKHO HCIIOJIb30BaHUE BUICOMATEPHUATIOB),
uccienoBaHre amQpOTEepHBIX CBONCTB THIPOKCHIA aTIOMUHUS W THAPOKCHUAA IIMHKA, pEIICHHE
AKCIIEPUMEHTAJIBbHBIX 33/1a4 10 TeMe «BakHel1e MeTaibl U UX COSAUHEHUS.

XuMHus M OKpyKamoLas cpeaa

BemectBa 1 MaTepuaiibl B OBCEIHEBHOM >KM3HU YeJIOBEKa. be3omacHoe UCIOIb30BaHKNE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas moMOIIb MPH XUMUYECKHX 03KOTaX M OTPaBICHUSX.

XUMUYecKoe 3arps3HeHHE OKpY’Karolled cpenbl (IpeneibHas JOMycTUMasi KOHIEHTpAIUsl BELECTB,
nanee — [1/1K). Poib XxuMuu B pelieHHH 3KOJI0THYECKUX Mpooiiem.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3IoB MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MaTEPHUAIbI).

Meostcnpeomemnuwie ceasu

Peanmusanuss MeXIpeaMETHBIX CBS3€M NpPH M3YYEHHMM XMMHU B 9 Kiacce OCYHIECTBISETCS 4epe3
HCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUHU, SIBISIFOIIMXCS CHCTEMHBIMH
JUIS OTZAEIBHBIX MPEAMETOB ECTECTBEHHO--HAYUYHOTI'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAy4HbIN (DaKT, runoresa, 3aKOH, TEOpHs, aHAINU3, CUHTE3,
KJaccupUKalus, NEpPUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, H3MEPEHUE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHsI, MaTEpUaJIbL.



®usnka: marepusi, aToM, 3JEKTPOH, NMPOTOH, HEHTPOH, WOH, HYKJIUJA, MU30TOIBI, PAJANOAKTHBHOCTH,
MOJIEKYJIa, JIEKTPHUCCKHUIA 3apsil, IPOBOAHUKH, TTOIYITPOBOAHNUKH, AUIIEKTPUKH, (OTOIIEMEHT, BELIECTBO,
TeNo, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTb, KPUCTATHYECKAs PEIIETKa,
CILIaBbl, (PM3MYCCKUE BEIMYHMHBI, CAMHUIIBI U3MEPCHHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
CouHize.
buonorus:  QortocunTes, npixanue, Ouocdepa, SKOCHCTEMa, MHUHEpaJbHbIE  YHOOpeHus,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TMTATEIILHBIC BEIICCTBA.
I'eorpadus: armocepa, runpocdepa, MUHEPAIIBI, TOPHBIE TOPOJIBI, OJIE3HBIE UCKOMIAEMbIE, TOTUIHNBO,
BOJTHBIE PECYPCHI.
IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE PE3YyJIbTaThl OCBOEHHUS MPOTrPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHMs JOCTHTAlOTCS B
Xo7ie OOy4eHHs XHMHUU B €IMHCTBE y4eOHOW M BOCIUTATEIBHON [ESATEIBHOCTH B COOTBETCTBHH C
TPaJULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU, IPUHSTHIMU
B 00I1IeCTBE MPaBWJIaMU U HOPMaMHU TOBEJCHHS M CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHHU S, CAMOPA3BUTHUS
Y COLIMAIN3AIUU 00yJaroINXCA.

JIMYHOCTHBIE pE3yAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJACTBOBATHCS CHCTEMOMU
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PAaCHIMPEHUE ONBITA JAESITENbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTu:

1) naTPpHOTHYECKOTO BOCIIUTAHUSI:

LIEHHOCTHOT'O OTHOIIEHMSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HayYHOMY HACJIEAUIO,
MOHMMAaHMsI 3HAYCHUST XWMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJIETh
JOCTOBEPHOM MH(OpMaIMEl 0 EPEeTOBBIX TOCTHKEHUSX U OTKPHITUSAX MUPOBOW U OTECUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOILIECTBa;

2) rpasKAaHCKOT0 BOCTIMTAHMSA:

MIPEJICTABICHHUS] O COLMAIBHBIX HOPMax M IpPaBUJIAX MEXIWYHOCTHBIX OTHOLIEHHM B KOJIJIEKTHUBE,
KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIE0BATEIbCKOM, TBOPUECKOM
U IPYTUX BUAAX JIEATEIILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM AEATENbHOCTH MPU BBINOJIHEHUH
y4eOHBIX, IO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUM XHUMHYECKHX OHKCIEPHUMEHTOB, CO3/IaHUHM Y4eOHBIX
MIPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOIIIM B IpOIECCEe ITOW Yy4eOHOH NeATenbHOCTH,
TOTOBHOCTH OIICHUBAaTh CBOE IOBEJACHHE M IOCTYNKH CBOMX TOBapHILEH C MO3UIUM HPABCTBEHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE TMPEJCTABICHUS] O BEIIECTBE M XHMHUYECKOM pEeaKIUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HayKU U COCTAaBJISIOLIME OCHOBY JJI NMOHUMAaHMs CYIIHOCTH HAay4HOMH
KapTUHBl MHpA, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUS MPHUPOJBI, B3aMMOCBS3SIX
4eJI0BEKA C MPUPOJHON CPeNloil, O poJIM XMMHH B TO3HAHUH 3THUX 3aKOHOMEPHOCTEN;

MI03HABATENIbHbIE MOTHUBBI, HAIIPABJIEHHbIE HA IMOJTYYEHHE HOBBIX 3HAHUI MO XMMUHU, HEOOXOIHUMBIE
uis  oObsCHEHUS HaONIOAAeMbIX IMPOLECCOB U  SBJICHHUM, IO3HABaTeNbHON, HWH(GOPMAIMOHHONW H
YUTATENIbCKOM KYJIbTYypbl, B TOM YHCJE€ HABBIKOB CaMOCTOATENbHON paboThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOH JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

UHTEpEC K OOy4eHHI0O U TIO3HaHMIO, JIFOOO3HATENbHOCTh, TOTOBHOCTb U CIOCOOHOCTH K
caM000Opa30BaHUIO, TPOCKTHOM W HWCCIEAOBATEIbCKOW JCSITENIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTH J>KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKH Ha
3/I0pOBBIM 00pa3 >KM3HM, OCO3HAHUE MOCIEACTBUM M HENPUSITHE BPEAHBIX IMPUBBIUEK (YINOTpeOIeHUs



QJIKOTOJIs, HAPKOTHKOB, KYPEHHS ), HEOOXOIUMOCTH COOJIIO/ICHUS MPaBWJ OE30MaCHOCTH MPHU OOpaIEHUHU C
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUEHHUIO0 MPOPECCHil U TpyAa pa3IuIHOrO poJa, YBAKCHHE K TPYAY H
pe3ylbTaTaM TPYAOBOM NEATENbHOCTH, B TOM 4YHCIE Ha OCHOBE NMPUMEHEHMs NMPEAMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIA BHIOOp WHIUBUAYaIbHOW TPACKTOPUU NPOAOKEHUs 00pa3oBaHus C Yy4ETOM
JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCIENTHON
npoecCHOHATLHON JEATeTbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHWH, TOTOBHOCTh aTalTHPOBATHCS B
npodeccuoHanbHOM cpene;

6) 9K0JIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTHYECKH 1eIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK MCTOYHUKY JKU3HH Ha 3emile, OCHOBE e
CYIIECTBOBAHHSI, IMMOHUMAHHE IIEHHOCTH 3J0pOBOTO H Oe30macHoro obpa3a KHU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PH3NYECKOMY U IICUXUUYECKOMY 3/10pPOBbIO, OCO3HAHHE LIEHHOCTH COOJII0ICHUS
MpaBWJI 0€30MaCHOr0 NOBEIEHUs TPU PaboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYALUSAX, YTPOKAIOLIUX 3/10POBbIO
M KM3HHU JIIOJICH;

CIIOCOOHOCTH TIPUMCHSATH 3HAHWS, IOJy94aeMble TPH HM3YUYCHUW XWMHH, JUISI PEIICHUS 3ajad,
CBSI3aHHBIX C OKpY’KaIoLIeH NPUPOAHOW Cpedod, ISl TOBBIMICHUS YPOBHS SKOJOTMYECKON KYJIbTYpHI,
OCO3HaHUs TNI00aIBHOrO XapaKkTepa SKOJIOTHUYECKUX MPoOIeM U MyTel MX pelIeHus MOCPEACTBOM METOOB
XUMHH, OKOJIOTHYECKOTO  MBINUICHHUS, YMCHHS  pPYKOBOJCTBOBAaThCS MM B  IIO3HABATEILHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOM MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MetanpeaMeTHBIX Pe3yabTaTOB BBIICISAIOT 3HAUMMBbIE AJ11 (POPMUPOBAHUS MUPOBO33PEHUS
oOIICHAYYHBIE TOHATHS (3aKOH, TEOpHSs, NMPHHIIMII, TUIOTe3a, (aKT, CUCTEMa, MPOIECC, IKCIICPUMEHT U
JPyTOE.), KOTOPBIC MCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEIMETaX W TO3BOJISIOT Ha OCHOBE
3HAHUW U3 3TUX MOpeaIMeToB (GOPMHUPOBATH MPEACTABICHHWE O IEIOCTHOM HAy4yHOW KapTUHE MHpa, H
yHHUBEpCaIbHbIE Yy4eOHbIE JeHCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHbBIC, PETYISITUBHBIC), KOTOpHIC
obecnieunBarOT (OPMHUPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHOM e TeNbHOCTH.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHUSI UCITOJIB30BATh MPUEMBI JIOTHYECKOTO MBINUICHHS TPH OCBOCHUN 3HAHUI: PACKPBIBATH CMBICT
XUMHUYECKHUX TOHSATUH (BBLICTATh WX XapaKTEepPHBIC MPU3HAKH, YCTAHABIMBATHL B3aWMOCBSI3b C JIPYTHMH
MOHATHUSIMH ), UCTIONIb30BaTh MOHATHUS IS OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SABIEHUH, BRIOUPATh OCHOBAHUS
U KpUTEpUU ISl KiIacCU(PUKAIMKA XUMHUYECKUX BEIIECTB M XHMHUYECKUX pEaKluid, YCTaHABIMUBATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKIy OOBCKTAMU W3YYCHHS, CTPOHUTH JIOTHYECKHE PACCYXICHHS
(MHIYKTUBHBIC, JICTYKTUBHBIC, TIO aHAJIOTHH ), JI€JIaTh BBIBOJIBI U 3aKITIOUCHHS;

yMEHHE TPUMEHSATh B TMpoIlecce TMO3HAHUSA TOHATHS (TPeIMETHbIE W MeTalpeIMeTHBIE),
CUMBOJIMYECKHUE (3HAKOBHIE) MOJICNH, UCIOIb3yeMbIE B XUMHH, MPe0Opa30BhIBATh MIMPOKO MTPUMEHSEMBIEC B
XUMHH MOJICITBHBIC TPEACTABICHUS — XUMHUYECKHH 3HaK (CHMBOJ JJIEMEHTa), XUMHUYeckas (opmyrina u
YpaBHCHHE XHMHYECKOW pEAKIMK — IPH PEIICHUH YYeOHO-TIO3HABATECIBHBIX 3a7ad, ¢ Y4ETOM 3THX
MOJIETIbHBIX MPEICTABICHUI BHISBIIATH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKU H3y4aeMbIX O0OBHEKTOB
— XUMHUYECKHX BEIIeCTB M XHMHUYECKUX pPEaKIuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHHHO-
CJICJICTBEHHBIC CBS3HM U MTPOTUBOPEUHS B H3y4aeMBIX TPOIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibcKue 1eHCTBUS:

YMEHHE HCIIOH30BaTh IOCTABJICHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA TO3HAHMS, a TaKXkKe B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

MPUOOpETEeHHEe ONbITa 10 IUIAHUPOBAHUIO, OpraHU3allid ©  TPOBEACHHUIO  YYCHUYCCKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJIOM IPOIIECcCa, CAMOCTOSTEIIEHO MMPOTHO3UPOBATE €r0 PE3yIIbTaT,



dbopMynrpoBaTh 0000LIEHUS U BBIBOJBI 110 PE3yNIbTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEIOBAHUS, COCTABIATh
OTUY€T O MPOCIIaHHON paboTe.

Paborta ¢ undopmanmeii:

yMEHHUE BBIOMpATh, aHATM3UPOBATH M WHTEPIPETHPOBATh MHPOPMALHUIO PA3IMYHBIX BUIOB U (popm
MpPE/ICTAaBJICHUS], TOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB (HAYYHO-TOMYJSpHAS JIMTEpPATypa XHUMHUYECKOTO
coJiep>KaHusi, CIIpaBOYHbIE Mocobus, pecypcbl VHTepHETa), KpUTHUECKH OLICHMBATh MPOTHBOPEUHMBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPHUMEHATh pa3IUYHBIE METOABl M 3alpochl NpU MOHUCKE U OTOOpe HHPOpPMALUU H
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs1 BBINOJHEHHS Y4YeOHBIX U I[O3HABATEJIbHBIX 3a7ad
omnpeAenéHHOro  TUMa, NOpuoOpeTeHue ombiTa B 00JacTH  HMCHOJB30BaHUS  MH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUMH, OBJIAJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAaHUS PA3IMUHBIX TOMCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BBIOMpATh ONTHMAIbHYIO (OpPMY TpEACTaBICHUS HHPOPMALUU H
WUTIOCTPUPOBATH pelllaeMble 3a/1a4ll HECIIOKHBIMU CXeMaMHu, AuarpaMMaMHu, IpyruMu popmamu rpaduku 1
UX KOMOMHAIUSIMU;

yYMEHHUE HUCIIOJIb30BaTh U aHAJTM3UPOBATh B Mpoliecce y4eOHOH M UCCIEN0BATEIbCKON ESTEIbHOCTH
nHGOPMALIMIO O BIHMSHUM TPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA W TpAHCIOpTAa HA COCTOSHHE
OKpY’Karollel MPUPOTHON Cpeibl.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHMS 33/1aBaTh BOIPOCH! (B X0/€ Auaora v (Win) AUCKYCCUH) 1O CYHIECTBY OOCYKIaeMON TEMBI,
(bopMyIHPOBATH CBOU MPETIOKEHHUSI OTHOCHTEIBHO BBITIOJTHEHUS MPEATIOKESHHOH 3a/1a9u;

YMEHUSI TPEJCTABIATH IOJIYYCHHbIE PE3yJabTaThl IMO3HABATEIHHOW [EATEIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaxX; JeNaTh IMPE3CHTAIUI0 pPE3yJIbTATOB BBHIMOJHEHHUS XUMHUYECKOTO HSKCIepUMEHTa
(JtabopaToOpHOTO OTbBITA, TAOOPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BEIICCTB, YIEOHOTO MPOCKTA);

YMEHHMsSI Y4YEOHOro COTpPYJHMYECTBA CO CBEPCTHUKAMM B COBMECTHOW I103HABaTEIbHOM U
UCCIIEIOBATENILCKON JEATENIbHOCTH TPU PEUICHUH BO3HUKAIOIIMX MpPOoOJIeM Ha OCHOBE ydéra oOIuX
MHTEPECOB U COTJIACOBAHUS MO3UIIMIA (00CYKIeHMsI, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI», KOOPAHUHAIIHS
COBMECTHBIX JICHCTBUI, ONpeieieHue KPUTEPUEB 110 OLICHKE KaueCTBA BBIIIOJHEHHON pabOThI U IPyTHE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITEIBHO  ONPENENATh LEIU  JEATENbHOCTH, IUIAaHUpPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBaTh M NpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JESATEIbHOCTb, BBIOMpaTh HauOolee
s dexTuBHBIE CIIOCOOBI pPElIeHHUsT y4eOHBIX M TO3HABATEIBHBIX 33Ja4, CAMOCTOSITEIHLHO COCTaBIATh WM
KOPPEKTUPOBATh MPEJIOKEHHBIA AJTOPUTM ACHMCTBUN IPH BBITOJHEHUM 3aJaHUM C YYETOM IOJIy4YEHUs
HOBBIX 3HaHMH 00 M3yyaeMbIX OOBEKTAaX — BELIECTBAX M PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO
pe3ysipTaTa 3asBICHHOM L€, YMEHHE HCIOJb30BaTh M aHAIM3UPOBAaTh KOHTEKCTHI, NpEAJIaracMble B
YCJIOBUH 3aJJaHHI.

MHNPEAMETHBIE PE3YJbTATHBI

B cocraBe mpeaMeTHBIX pe3yabTaToB MO OCBOCHHIO O0S3aTEIBHOIO COAEP)KaHUS, YCTAaHOBIEHHOI'O
JaHHOM (enepanbHONl pabodel MporpaMMoM, BBIIEISAIOT: OCBOEHHBbIE OOYyJaroIlMMUCS HaydHble 3HAHUS,
YMEHHS ¥ CHOCOObI JeHCcTBUi, cienuduueckue JUisl TpeaMeTHOW 00macTi «XUMHUS», BUABI JESTEIbHOCTH
[0 TIOJYYEHUI0 HOBOTO 3HAHUS, €ro HMHTEpHpeTanuy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IUYHBIX
y4EOHBIX ¥ HOBBIX CUTYaIUX.

K koHiy oOy4yeHus B 8 Kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICII OCHOBHBIX XMMHMUECKHUX IOHSATHUH: aTOM, MOJIEKYJIA, XUMHUYECKHH DJIEMEHT,

MIPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMECh (OJHOPOAHAS U HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsi U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi JOJsl XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJSIPHBIA 00BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIEHUS, XMMHUYECKas pEeaKlus,
KJIacCUpUKaLUg peakluil: peaklMd COEJIWHEHUS, PEeaKlUHMH pa3joKeHUs, peaklUud 3aMelieHHUs,



peakuu 0OMeHa, dK30- U SHJIOTEPMHUYECKUE PEaKIIMH, TETUIOBOM 3(DPEKT peakiuu, sSapo aToma,
ANIEKTPOHHBIN CIION aroma, aToOMHas opOuTaib, paAuyC aroMa, XMMUYecKas CBsS3b, MOJSpHas U
HETOoJIsIpHAasl KOBAJEHTHAsl CBsI3b, UOHHAsl CBS3b, MOH, KaTHOH, aHWOH, PAacTBOp, MaccoBas JI0JIs
BelllecTBa (MIPOLICHTHAs! KOHIIEHTpAIUsl) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHUN U MPUMEHSTH 3TU MOHATUS MPU
OIMCAaHUU BEUIECTB U UX MPEBPAILCHUM;

® CIIOJIB30BAaTh XUMHYECKYIO CHMBOJIMKY JUISS COCTAaBJIICHUS (DOpPMYNT BEIIECTB W ypaBHEHUN
XUMHYECKHUX PEaKIIHii;

® ONpENeNsITh BAJICHTHOCTh ATOMOB JJICMEHTOB B OWHAPHBIX COCIUHEHUSX, CTETICHb OKHCICHUS
3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K ONPEAeNEHHOMY KIIACCy
coeuHEeHM o ¢opMyaMm, BUJ XUMHUUECKON CBSI3U (KOBAJICHTHAs M MOHHAs) B HEOPraHUYECKHUX
COC/IMHECHMUSIX;

e packpbsiBaTh cMbicn [lepuonnueckoro 3akona [I. M. MenneneeBa: 1eMOHCTpUPOBATh OHUMAHUE
MEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX JJEMEHTOB OT UX IIOJIOKEHUS B
[leproanueckoii cucreMe, 3aKOHOB COXPAHEHHUS MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4eHHUs, 3aKOHa ABOTaipo;

® ONUCBHIBATh W XapakTepus3oBaTh Tabmuunyto ¢opmy Ilepuonnyeckoil CUCTEMBI XMMHUYECKUX
AJIEMEHTOB: pa3IMuaTh MOHATUS «TJaBHas moarpynna (A-rpymnma)» u «nodounas noarpymnna (b-
rpymma)», Majable U OOJIBIIUE ITEPUOJIbI, COOTHOCUTH 0003HAYCHHS, KOTOPhIC UMEIOTCS B TaOIHUIEe
«Ilepuoanyeckas cucrema xumuueckux diemeHToB [l WM. MengeneeBa» ¢ 4YUCIOBBIMU
XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsal sapa, olriee
YHCIIO 3JICKTPOHOB M paclpeiesieHre X MO JIEKTPOHHBIM CIIO0SIM);

e iIaccu(UUUPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE PEaKIUU
(Mo uMcIy ¥ COCTaBY YYacTBYIOIIUX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3 (DeKTy);

® XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPK/asi OMHCAHKUE IPUMEPaAMH MOJICKYISPHBIX YPaBHEHHIH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKIunii;

® [IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAIICHUH B Pa3JIMUHBIX YCIOBHSIX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO dJeMeHTa 1Mo (opMyse COSAMHEHHUS, MAcCCOBYIO JOJII0 BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKIIny;

® TPUMEHSTH OCHOBHBIE OINEPAIMU MBICIUTEILHON NEATeTbHOCTH — aHajlu3 U CHHTE3, CpaBHEHHUE,
000011IeHIe, CUCTEMATU3AIINIO, KITACCU(UKALINIO, BBISIBICHUE TPUYNHHO--CIIEACTBEHHBIX CBA3EH —
JUISL W3Y4YEHUs CBOMCTB BEIIECTB M XHMHYECKUX PEaKLUUW, €CTECTBEHHO-HAyYHbIE METOMbI
MMO3HAHMS — HAOII0JICHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN 1 MBICTICHHBIH ),

e cJenoBaTh NMpaBHJIaM TOJB30BaHUS XMMHUYECKOH MOCymoi M nabopaTopHBIM 000pyAOBaHUEM, a
TaKKe TpaBuiaM oOpaleHusi ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLMSIMU IO BBITTOJIHEHHUIO
mabopaTOPHBIX XUMUYECKHX OMNBITOB MO TMOJXYYCHHIO M COOMpPaHHI0 Ta3000pa3HBIX BEIIECTB
(BomopoJla W KHCIOpOJAA), HPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHOM MacCOBOM a0Jei
pacTBOPEHHOTO BEIIECTBA, IUUIAHUPOBATh M TPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IIETOYEH W KHUCIOT C TIOMOIIBI0O HWHIUKATOPOB  (JTaKMYC,
¢beHondranent, METUIOPAHXK U APYTHE).

K xoniy oOyueHust B 9 kJjiacce mpeMETHBIE pe3yibTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXKaTh

c(hOPMHUPOBAHHOCTH Y O0yUAIONTNXCS YMEHHIA:

® PpACKpPBIBATH CMBICII OCHOBHBIX XUMHUYECKUX IMOHATHUNA: XMMHYECKUN SJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTWOH, AaHHWOH, TIPOCTO€  BEIIECTBO,  CIIOHOE  BEIIECTBO,  BaJIEHTHOCTD,
AJIEKTPOOTPHUIIATEIPHOCTD, CTETICHh OKHUCICHUS, XHMHYECKash peakius, XUMUYECKas CBS3b,



TEII0BOM 3 eKT peakiuu, MOjb, MOJSPHBIM 00BEM, PacTBOp, SJIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOIUTUYECKAsT JIUCCOLMALNS, pPEaKIMHM HOHHOrOo OOMEeHa, KaTalu3arop, XHUMHUYECKOe
paBHOBEcHE, OOpaTUMbIE U HEOOPATUMBIE PEAKIIUU, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHUCJIUTEh, BOCCTAHOBUTEIIb, OKUCJICHHE M BOCCTAHOBJICHHE, AaJUIOTPOIUs, aM(OTEPHOCTD,
XUMHUYECKas CBSA3b (KOBaJIGHTHAs, HOHHAS, METAJUIMYECKas ), KpUCTANINYecKasi peméTKa, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XMMUYECKON peakUuu, MpeaenbHo gonycrumas konuentpanus [1IJIK
BEILIECTBA;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUNA U NMPUMEHATHh 3TH MOHSATHS IPU
OMMUCAHUU BEUIECTB U UX MPEBPAIICHU;

WCIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY IS COCTaBlieHUS (OPMYNl BEUIECTB W YpPaBHCHHMA
XMMHYECKUX PEAKIIUN;

OMpEeNEsATh BAJICHTHOCTb W CTENEHb OKHUCICHHS XUMHUYECKMX 3JJIEMEHTOB B COCIMHEHHSIX
pPa3IMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K OMPEACNEHHOMY KJIacCy COEIUHEHUU 110
dbopMynaM, BUJI XUMHUYECKOM CBA3HM (KOBAJICHTHAs, HOHHAs, METAJJINYECKas)) B HEOPraHMYEeCKUX
COCUHEHMSX, 3aps] MOHA MO XUMHUYECKOW (opmye, xapakrep Cpelasl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, TUI KPUCTAIITMYECKOM PEeIIETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbici Ilepuoanueckoro 3akona JI. WM. MenpaeneeBa W JE€MOHCTPUPOBATH €rO
MMOHMMAHHUE: ONHUCHIBATh W XapaKTepu3oBaTh TabmmuHyro ¢opmy Illeproamueckoit cucTeMbl
XUMHUYECKHUX D3JIEMEHTOB: pa3inyaTh MOHATUSA «TJIaBHasg MOArpymna (A-Trpymnmna)» U «mododHas
noarpynna (b-rpymma)», maneie u OonbliMe MEPHOJbl, COOTHOCHTH OOO3HAYEHHUS, KOTOpHIE
UMEIOTCS B MEPUOAMYECKON Talnuile, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHUX JJIEMEHTOB (COCTaB W 3apsij sApa, 00IIee YUCIIO MICKTPOHOB H PACIPEICIICHUE UX TI0
3JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH B IpeJiesax MaJbIX IEPUOJI0B U INIaBHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;
KJIaCCU(PUIIUPOBATh XUMUYECKHUE AHJIEMEHTHI, HECOPraHUYECKHUE BEIIECTBA, XMUMHYECKUE PEaAKIIUU
(Mo ymMCIly ¥ COCTaBY yYacTBYIOIIUX B PEaKIMU BEILIECTB, MO TEIIIOBOMY 3(PQEKTy, 10 U3MEHEHUIO
CTETIEHEH OKUCIICHUS XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) O0IIME M crenuduueckue XUMHUYECKHE CBOWCTBAa MPOCTBIX H
CJIOKHBIX BEIECTB, MOATBEPKas OMUCAHUE MPUMEPAMH MOJEKYJISPHBIX U MOHHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHHS DJICKTPOJTUTUUCCKON AUCCOIMAIIMKN KUCIIOT, IIEJI0UYe U COJIeH, TOJHbIE U
COKpallI€HHbIC YPAaBHEHHS PEaKI[Mii MOHHOTO OOMEHa, ypaBHEHHS PEAKIUH, MOJITBEPHKIAOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY BEIIECTBAMM PA3JIMUHBIX KJI1ACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHCca 3TUX PeaKIInid;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX CTPOEHHSI, BOZMOXKHOCTH IPOTEKaHUS
XUMHUYECKUX MPEBPAILCHUM B pa3IMUHbIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTENBHYIO MOJEKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB, MacCOBYIO OO
XUMHUYECKOTO JJIeMEHTa 1o (opMmysne COeAMHEHHs, MacCOBYIO [OJII0 BEIIeCTBA B PAacTBOpE,
MIPOBOJIUTH PACUYETHI TTO YPABHEHHUIO XUMHUYECKOUW PEaKIInu;

coONIOAaTh TMpaBUiia MOJMB30BAHUS XUMHUYECKOW MOCYM0M U 1ab0opaTopHBIM 00OpyAOBaHUEM, a
TaKKe TPaBWJIa OOpAIIEHUS C BEMIECTBAMH B COOTBETCTBHUU C WHCTPYKIUSMH TIO BBITOJTHEHHUIO
mabopaTOPHBIX XUMUYECKHX OMNBITOB MO TMONXYYCHHIO M COOMpPaHHI0 Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

MPOBOJUTh  PEAKIIMH, TOATBEPKIAIOMINE KAYECTBEHHBI COCTaB  Pa3IMYHBIX  BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM MYTEM XJOpUA-, OpoMua-, MOAUA-, KapOoHaT-, docdaT-, CHUIHKAT-,
cynbdar-, TMAPOKCUA-UOHBI, KATHOHBI aMMOHUS Y HOHBI U3yYEHHBIX METAJIJIOB, TPUCYTCTBYIOIIHE
B BOJIHBIX PAaCTBOpaxX HEOPTaHUUYECKHUX BEIECTB;



IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3, CPAaBHEHHUE,
0000111eHNe, CUCTEMATU3alUI0, BBIABICHUE MPUYMHHO-CICACTBEHHBIX CBA3€H — U1 H3ydeHUs
CBOWCTB BEUIECTB M XHWMHYECKUX pEAKLUH, E€CTeCTBEHHO-HAyYHbIE€ METOJbl IIO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE
TemaTnueckoe IaHupOBaHKUE MO0 XUMHUU IS 8-9 KIacCOB COCTABIICHO C yUeTOM pabodeld mporpaMMbl BOCIUTaHUs. BocnuTaTenbHbINA MOTEHIAAT

nad
1.

HOT'0 y4eOHOro npeaMera o0ecrneynBaeT pealn3alnio CIeayOINX HeIeBbIX MPUOPUTETOB BocnuTanus odoydaromuxcs O0O0:
Pa3BuTHE IEGHHOCTHOTO OTHOIICHUS K TPYAY KaK OCHOBHOMY CIIOCOOY JOCTIIKEHUS )KM3HEHHOTO OJIaronoIydus 4YeJI0OBEKa, 3aJI0Ty €r0 YCIENTHOTO
poheccCuoHaNIbHOTO CAaMOOTIPEACTICHUS U OIIYIICHHS] YBEPEHHOCTH B 3aBTPALIIHEM JTHE.

2. Pa3BuTHE IICHHOCTHOTO OTHOIICHHS K cBoeMy OTedecTBy, CBOCH Majol U 00JbII0i PoinHe Kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U ITO3HAJ IIEPBHIC
PaZioCTH U HeylayH, KOTOopas 3aBelllaHa eMy IpeJKaMU U KOTOPYIO HY>KHO 00eperarhb.
3. Pa3BuTHe ICHHOCTHOTO OTHOIICHHSI K MPUPOIC KaK UCTOYHUKY KU3HU HA 3eMIIe, OCHOBE CaMOT0 €€ CYIECTBOBAHMS, HYKAIOIICIHCS B 3aIIUTE U
ITOCTOSIHHOM BHUMAHHUHU CO CTOPOHBI YEJIOBEKA.
4. Pa3BuTHE IEHHOCTHOTO OTHOIIEHUS K 3HAHUSM KaK HHTEJUIEKTYalIbHOMY pPecypcy, oOecreunBaronemMy Oyayiiee 9eIoBeKa, Kak pe3yabTaTy
KPOMOTJIMBOTO, HO YBJIEKATEIbHOTO Y4eOHOTO Tpy/a.
8 KUIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3ieioB U TeM JyeKkTpoHHbIE (HU(POBBIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Paznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumusi — BaxkHasi 00J1acTh
11 . 5 2 bubmuorexa [JOK
. €CTECTBO3HAHMS U MPAKTHYECKOU
P https://m.edsoo.ru/7f41837c
JEeSATEIbHOCTH YeJIOBEKa
bubnuotexa [JOK
1.2 BemecTBa 1 XuMHYECKHE peakIUn 15 1 »
https://m.edsoo.ru/7f41837c
Hroro no pasneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

51 Boznyx. Kucnopoa. Ionsitie 06 5 bubmuorexa [IOK
' OKCHIAX https://m.edsoo.ru/7f41837¢c

99 Bonopon.Ilonstue o kucinorax u 8 1 bubnnoreka [JOK
COJISIX https://m.edsoo.ru/7f41837¢c

53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837¢c



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

2.4

Hroro no pazneny

OcHOBHBIE KJIacChl
HEOPraHUYECKUX COCIUHEHUN

11

30

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoenne aToMOB. XUMHYECKasI
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

bu6mmoreka [JOK

3.1 7
XUMHYECKHX deMeHToB 1. 1. https://m.edso0.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
' https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIC PEAKIIHH
bu6mmoreka [IOK
4 15
OO O pasaely https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpemst 3 bubmmorexa LIOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68 4 5
I[TPOT'PAMME
9 KUIACC
KonuyecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne ni/m Konrtpoabsnbsie IIpakTnueckue
NpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBo U XMMHYeCKHe PeaKIUH
[ToBTOpEeHue u yriaybnenue 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XHMHUECKUX 4 bubnmoreka [JOK
' peaximi https://m.edsoo.ru/7f41a636
1.3 DNEeKTPONMTHYECKAs TUCCOIUAIIHS. 8 1 1 bu6mmorekxa [JOK



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

XUMHYECKUE PeaKlui B pacTBOpax

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

Hroro mo pazneny 17
Pa3zpen 2. HemeTa/uIbI M HX COeTUHEHU ST
21 OO6m1ast XxapaKTepruCTHKa XUMHUECKHUX 4 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amoreHs https://m.edsoo.ru/7f41a636
I s 6
' PYHIIEL 2-€p https://m.eds00.ru/7f41a636
COEIMHEHNS
00
23 | onewerros VA-rpymm, Asor, gocgop i | 7 uGinotexa LIOK
' PYTUIRL ’ p https://m.edso0.ru/7f41a636
COEIMHEHNS
\a O6mas xap?f/fzpncmxa X;I[MI/I‘ICCKI/IX . BuGmorexa LOK
. DJIEMEHTOB -IpyIIbl. YTIiIepos u
. py poa https://m.edsoo.ru/7f41a636
KPEMHHH M UX COCTMHCHHS
Wroro mo paszneny 25
Pasznea 3. Merajliibl M X COeTHHEHHUS
bu6mmoreka [IOK
3.1 00 % 4
HIHE CBOHCTBA METaIlIon https://m.edso00.ru/7f41a636
3.2 Baxueiine merain COEINHE 16 bubmmorexa [TOK
) JKHEHIIMe MeTaJIbl U UX WHEHUS
T 4 https://m.edso00.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepHaIbl B )KU3HU YEJIOBEKA 3 bubmorexa [JOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
buo OK
PesepBHOE BpeMms 3 nomotexa 11

https://m.edso0.ru/7f41a636



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







