M)’HHLUHILUI bLHOC 06[11C06p'd30 BAaTCJIbHOC YHUPCIKIACHHC!

cpeansist ooleodpaszoBarenbHas wkoaa Nels r. bop3ss

PACCMOTPEHO:
Ha MO yuuresneii ] ]
\ COI'NTACOBAHO:
Lcrpperciccce - LLApl jcszed
ps o T 3aMECTHTEJICM JIHPEKTOPA 10
oT «3 O» . Clee 12024 r. WL i—
RH S VP hCw- / hobyvuece J1et !

pykosoanTens MO

[ /) J A 27 @ ) S
KCML/_ ,’k&‘(lé«;c,/’vsg‘l Sl «@n Mgﬂ 2024 r.
v

Pabouas nporpamma
y4eOHOro mpeaMeTa « XUMHSDY
JUIsl OCHOBHOTI'O 00I1Iero 00pa3oBaHUs
Cpok ocBoenus nporpammsl: 2 roja 8-9 kiace

Cocrasuna: Crpensuyk H.B.
VYuurenb xumuu

r. bop3s
2024 r.



Paspnen 1. [losicHuTeIbHASA 3aNIMCKA

Pabouas mporpamma oOs3arenbHOTO ydeOHOro mpeamera «Xumusay paszpaboTraHa B
COOTBETCTBUU C TPEOOBAHUSAMU:
-DenepanpHOTro 3aKoHa Poccuiickoit @eneparuu ot 29 nexadps 2012 r. N 273-D3 «O6
oOpazoBanuu B Poccuiickoit denepaunny.
-IIpuka3 Munuctepcra oOpasoBanus u Hayku PO ot 17 nexadbps 2010 romga Ne 1897 «O6
YTBEpXKICHUH (heaepabHOTO TOCYJAPCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIET0 00pa30BaHUsD .
- ®epepanbHON 00pa30BATENBHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsl, yTBEPKACHHAS
npukazoM Munnpocsemenus: Poccun ot 18.05.2023 roma mox Ne 370.
-Pa6oueit mporpammser Bocriuraruss MOY COIII Ne 15 r. bop3si.
-Yue6noro miana MOY COIII Ne 15 r. bop3si.
- Konuenmueit npenonaBanus yueOHOro mpeaMera « XuMus» B 00pa30BaTeIbHbIX OPraHUu3alnsIX
Poccuiickoii @enepaiuu, pean3yonux OCHOBHBIE 00IIe00pa3oBaTeIbHbIE TPOrPAMMBI
(YtBepxknena Pemennem Konnerun Munuctepersa [Ipocsemienust Poccuiickoit denepanuu,
npotokoi ot 03 gexabpst 2019 r. NelIK-4BH).

[lporpamma 1o XMMUM Aa€T TMpENCTaBIEHHE O MEJsIX, OO0mIell crparermu OOydYeHHS,
BOCIIUTAHHUSI W Pa3BUTUS OOYYAIOUIMXCS CPEACTBAMH YYEOHOTO IpEeIMeTa, yCTAaHABIMBACT
00s13aTesIbHOE MIPEMETHOE COJIepKAHUE, MTPelyCMaTpPUBAeT paclpe/ielieHne ero mo KiaccaM H
CTPYKTYpPUpPOBaHUE IO pasfesiaM U TeMaM [porpaMMbl IO XUMHUH, OIpeneseT
KOJIMYECTBEHHBIE W  KAYeCTBCHHbBIC XAPAKTEPUCTHKH  COJACPXKAHUSA, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh M3YYCHHS XUMHUH C YYETOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX
CBsi3eH, JIOTMKH y4yeOHOro mpoliecca, BO3paCTHBIX OCOOEHHOCTEH 00yvaromuxcs, onpenenseT
BO3MOXKHOCTH MpeaMeTa /sl peaau3aluu TpeOOBaHMM K pe3ysbTaTaM OCBOEHHS OCHOBHOIM
00pa3oBaTeNbHONM MPOTpaMMbI Ha YPOBHE OCHOBHOTO 001mero oOpa3oBaHMs, a Takxke
TpeOOBaHWH K pe3yibTaTaM OOYYEHHS XMMHW Ha YPOBHE IIeJiel H3Y4YeHHs MpeaMera u
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATENbHOW JEATENLHOCTH OOydarollerocs IO OCBOEHHUIO
y4eOHOT0 co/iepKaHMs.

3HaHME XUMUH CIIy>)KUT OCHOBOM 111 (POpMHUPOBAHUS MUPOBO33pEHUs 00y4darolerocs, ero
NPEeCTaBICHUN 0 MAaTePHATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
NPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pelieHuss TI00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUIIEBON U SKOJIOTUIECKON 0€301MacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peau3alii BO3MOXHOCTEM sl camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 0011ei U (PyHKINOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yyaroumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  y4eOHOH  JEesTeThbHOCTH, OKCIIEPHUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodecCHuOHATIBHOMN 1S TeTbHOCTH;

3HaKOMHT CO CIEHMU(PHUKOW HAYYHOTO MBIIUICHHS, 3aKJIQJBIBAET OCHOBBI IIEIOCTHOTO
B3IJISA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAIloM B ()OPMHPOBAHUHT
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH 00yYaroIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K MpPUPOJE, K 4YEJIOBEKYy, BHOCHT CBOM BKJIaJ B HKOJOTHYECKOe OOpa3oBaHuE
oOyyJaronuxcs.



JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECHEUMBAIOTCS CHELU(UKON comepikaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJAarorMuecKd aJalTUPOBAHHBIM OTPakKEHUEM
0a30BOM HAyKW XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OLIEro oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIUMHUCS CUCTEMbI NI€PBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUH.

CrpykTypa coaepkaHHsl IPOrpaMMbl 110 XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noxxoja kK eé msyueHuro. CopepaHue CKIAAbIBACTCS U3 CHUCTEMbI NOHATHH O XMMHYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI IMOHATHH O XuUMHMUYeckoW peakuuu. OOGe 3TU CHCTEMBbI
CTPYKTYPHO OpPraHU30BaHbl II0 NPHUHLMILY IIOCJIEI0BATEIbHOIO PAa3BUTHs 3HAHMM HAa OCHOBE
TEOPETUYECKUX NPEIACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMMY;

— YUYEHHS O CTPOCHUH aToMa U XMMHYECKOH CBSI3H;

— IPEACTaBIECHUN 00 AJIEKTPOJUTUUECKON AUCCOLMAIIMY BELLIECTB B PAaCTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHS K JApYroMmy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJTYUYEHHS U3yYaeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl 0 XMMHUHU CIIOCOOCTBYET (HOPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKON COCTaBIAIOIIEH HAayYyHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOH NpPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAaHUIO U METOJlaM I03HaHus B Hayke. M3yueHne xumuun
IPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUW W3 paHee M3YYEHHBIX YUYeOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «PU3nKa. 7 KJI1accy.

[Tpy u3yueHn XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XMMHUECKONW HAYKH KaK
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITEbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHMPOBOW KYyJIbTYpbl. 3ajiada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHUCTEMBbl XMMMUYECKHX 3HAHUH — BaXXHEHUIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
NPUOOIIEHNH K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BELECTB M XUMUYECKUX peaKkui, B
(GOpMUPOBAHMM M DPA3BUTHH I[O3HABATEJIbHBIX YMEHUH M HUX TNPUMEHEHUHM B Y4yeOHO-
MIO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBMJl GE€3011aCHOTrO
oOpalleHus C BeI[eCTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHHH XUMUU Ha YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHMs Ba)XXHOE 3HAUEHHE
MpUOOpPENH TaKKe LETH, KaK:

— (hopMupOBaHHE MHTEIUIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHHATHIO pELICHWH, CIOCOOHOM aJanTHpoBaThes K
OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaNpaBJIeHHOCTh OOy4YeHMs] Ha CHCTEMaTH4ecKoe MpUOOIIeHHe O0O0yYaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HaHUA,
(bopMHPYIOIIUM MOTHBALIMIO M pa3BUTHE CIOCOOHOCTEHN K XUMHH;

— ofecrieueHue YCJIOBHM, CIHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYy4YaloIIMMUCS OIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIINH ), UMEIOIIMX YHUBEPCAIILHOE 3HAUEHUE AJIS1 PA3IMUHBIX BUAOB JESITEIBHOCTH;

— ¢opmupoBanue o0mel yHKIIMOHATBHON U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yycie YMEHUH OOBACHATh M OLCHMBAThH SIBJICHUS OKPY’>KAIOLIEr0 MHUpPA, UCHOJb3Ysl 3HAHUA U



OTBIT, TOJY4YEHHbIE TpPU HM3IYUYEHUU XHUMHUHU, MPUMEHATH HMX NpPHU pElIeHUU MpodiaeM B
IIOBCEJHEBHOM KU3HU U TPYOBOU IEATEIBHOCTH;

— (opMupoBaHue y 00yUYarOMIMXCs TYMaHUCTHYECKUX OTHOIICHHA, TTOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH IeIecOo00pa3HOro MoBeleHUs B OBITY U
TPYJIOBOU NESATEIBHOCTH B LEJSIX COXPAaHEHHs] CBOETO 370POBbS U OKpYXKAloUed MpUpoIHON
Cpenbl;

— pa3BUTHE MOTUBAIMHU K 00YyYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO I CAMOBOCITHTAHUIO
HAa OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduiIs U HaNPaBICHHOCTH JlalbHEeHIIero o0y4eHusl.

OO01ee 4uCiIO 4acoB, OTBEACHHBIX U M3yUYEHUS XUMHUHU HA YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanmus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesieno), B 9 kinacce — 68
9yacoB (2 4yaca B HEJIETIIO).



Paznen 2. Cogep:xanune yueOHOro Kypca

8 KUIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMECei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmynaM XUMUYECKUX COSTUHEHHA.

®usnyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBJIEHU, Habto1eHue
W ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (paslokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, pasioxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), msydenme cmocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpaus, TNpOBEJEHHE OUYUCTKU TOBAapEHHOW COJM, HAOJIOJEHHE U ONHCaHHE
pE3yJIBTaTOB IPOBEIEHUS OIBITA, WUIOCTPUPYIOIIErO 3aKOH COXPAHEHHWS MacChl, CO3/IaHHE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BaxHeiiue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35eMEHT M NIpPOCTOE BELIECTBO.
Haxoxxnenue xucioposa B mpupojie, Gu3nveckue U XUMHUYECKHUe CBOMCTBA (peakIMi TOPEeHus).
Oxkcunpl. Ilpumenenue xkucnopoga. CrocoObl MMOJydeHHs KHCIOpoJa B Jlaboparopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alIoTporHas MOAM(pUKAIUS
KHCIIOpO/a.

TennoBoil 3¢ (et XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKHE peakuuu. TOoImauBO: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpocroe BemecTBo. Haxokaenue BoxopoAa B IMPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOcCO0b! moty4yeHus. Kucnotsl u conu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pacrtBoputens. PactBopbel. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. @undeckue U XUMHUECKUE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
M3y4eHuEe CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBUe Boaopona ¢ okcugom menu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKN XUMHUYECKUX dleMeHToB. [loHsATHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIBI, TaJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH IMpPHU MU3yYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
Yyepe3 HCIIOJIb30BaHME KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W TOHSTHIA,
SIBJISTFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAYYHBIC TOHATHS: HAY4YHBIA (PAKT, THIIOTE3a, TEOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOWMCTB XUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

Ctpoenue BemecTBa: BHABl XUMUYECKON CBA3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMUHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYECKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3lUYHBIM MpHU3HaKaM (10 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY d(QeKTy, Mo H3MEHEHHIO CTereHen
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYacCTHIO KaTajau3aropa). JK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie O CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peaknusax. [IoHsITHE O TOMOTeHHBIX M TETEePOTreHHBIX peaknusx. [loHsrue o
karanuze. [loHsTHE O XUMHUYECKOM paBHOBecHMH. DaKTOPHI, BIMSIIONIME Ha CKOPOCTh
XUMUYECKON PEaKlUU U MOJIOKEHUE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPaBHEHHMM OKHCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl u X coeJUHEHHSA

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbdaT-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIE aMMOHHSI B KauyeCTBE MHHEPaJTbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJy4YeHHE U NMPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, HojydeHHe U npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIy4€HHE MU NpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeimune
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuajoB), HaONIOleHHe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYe€HHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00pEHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U QocdaT-uOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAacTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, CoOOupaHue, pacro3HaBaHUE
Y U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIGHHWE C TPOIYyKIHEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 1o TeMe «BakHenne
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Ipupojae. OPU3NUecKue 1 XMMHUYECKHUE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u sxenesza (III), ux cocras, cBoiicTBa u
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKlUi Ha MOHBI: MarHusl, KaJbIus, aJlOMUHUS, ITUHKA, xene3a (II) u xenesza
(III), meau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHH MOHAMM HaTpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BaxkHeume MeTamibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MaTEPHAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPHU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIS1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOILTHBO, BOJTHBIC pecypchl



Paznen 3. [lianupyembie pe3y/ibTaThbl OCBOEHHS YUeOHOI0 Kypca

JINMYHOCTHBIE PE3YJIbTATHI

JIN4HOCTHBIE pe3yJibTaThl OCBOCHHS IIPOTPaMMBI OCHOBHOTO O0mIero 00pa3oBaHUsS
JOCTUTAIOTCS B X0/1¢ O0Y4EHHsI XUMHHU B €IMHCTBE y4eOHON M BOCHIMTATEIbHOM JIESTEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIME B OOINECTBE MpPaBUJIAMHU U HOpPMaMH MOBEICHHUS U
CIIOCOOCTBYIOT IpOIEccaM CaMOTIO3HAHHMS, CAMOPA3BUTHS U COIMATN3AINH 00YYaIOIIMXCS.

JINYHOCTHBIE pE3yJbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIC B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IECHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIE/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKd B JKH3HH COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW MH(OpMAIUEH O MEPEeAOBBIX ITOCTHKECHUSAX U OTKPBITHIX
MHPOBOH M OTEYECTBEHHOH XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:KAaHCKOr0 BOCIIMTAHMSA:

NPEICTABICHUA O CONMUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWN B
KOJUIEKTUBE, =~ KOMMYHHMKATUBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIC3HOM,
y4eOHO-HMCCIIe0BATENbCKOM, TBOPYECKOW W JAPYIMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH NIPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIITOJIHEHNH XHMHUYECKHX SKCIEPUMEHTOB, CO3JaHWU YYEOHBIX TPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTelNbHOCTH, TOTOBHOCTH
OLIEHUBaTh CBOE IOBEJEHHE W TOCTYNKH CBOUX TOBAapHILEH C MO3UIMKM HPABCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUSL:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY IS
NOHMMaHHUS  CYIIHOCTH HaydyHOW KApTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TPUPOIBI, B3aMMOCBS3SIX UYEIIOBEKa C MPHUPOJHON CPEeIoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

NO3HABATENIbHbIE MOTHUBBI, HalpaBIECHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM MO XHMMH,
HEOOXOIUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, II03HABATEIILHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYpBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEITHHON paOOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHNHBIMH TEXHUUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTEpec K OOyYeHHI0 M TMO3HAHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUS B JAJIbHEHILEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBb

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTaHOBKM Ha 3[0POBBIH 00pa3 JKW3HW, OCO3HAHHME IIOCIEACTBUH W HENPUATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOrojsi, HApKOTHKOB, KYpPEHMS), HEOOXOAWMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BEUIeCTBAaMH B OBITY M peajbHOM
KW3HU;



5) Tpy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTHIECKOMY M3yUEHHUI0 MPOGECCHi U TpyAa pa3IndHOro pojJia, yBAXKCHHE K
TpyAy W pe3yibTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP HWHIMBUAYAIbHOW TPAeKTOPUU
MPOJODKEHUsST 00pa3oBaHUs € y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX WHTEPECOB M MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATLHOU CPE/IE;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOLICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUi OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLIUX 3J0OPOBbIO U JKU3HU JIFOCH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJy4YaeMble MPU HU3YUYEHUU XUMHH, JIS PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAKOLIEH MPUPOJHON CPEOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKOM
KyJbTYpPBbl, OCO3HAHUS INI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeil MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIESIOT 3HAYMMBIE 71 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOPUS, MPUHIUI, THUIOTe3a, (akT, cucTeMa,
MPOILIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETaxX U MO3BOJISIOT HA OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHMHE MUpa, U YHHBEpCAlbHbIE YdeOHbIe NEHCTBUS (IIO3HABaTEIbHbBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOMN ACSITEIHHOCTH.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie jiornyeckune AeHCTBUA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILLIICHUS I[PU OCBOCHWM 3HAHMM:
pacKpbIBaTh CMBICT XUMHUYECKMX TIOHATHH  (BBIACNATH HMX XapaKTepHbIE TMPU3HAKH,
YCTaHABIWBATh B3aUMOCBS3b C JIPYTUMHU MOHATUSIMH), UCTIOIB30BATh MOHATUS JIsi OOBSICHEHUS
OTNIENBbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCH(PHUKAIUU
XMMHMYECKHUX BEIIECTB U XUMUYECKUX PEAKIIMM, YCTAHABIMBATh IPUYUHHO-CIEACTBEHHBIE CBSA3H
MEXIY 00BEKTaMU U3yYCHHS, CTPOUTH JJOTUYECKUE PACCYKICHHS (MHIYKTHUBHBIE, 1€TyKTUBHBIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yYMEHHE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMblE B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MPUMEHSEMbIE B XUMUHU MOJICIIbHBIC MPEICTABICHNUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHUMHYECKOM peakiuu — TPU PEIICHHH Yy4eOHO-
[I03HABATEJIBHBIX 3a/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKINi, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBEHHBIC CBS3H H
MPOTUBOPEYUS B U3yUAEMbIX ITPOIIECCAX U SIBICHUSX.

ba3soBble ucciienoBare/ibCKue 1eMCTBUA:



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJMy4YeHHs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



o0OyyarolMMUCST HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBMH, cnenuduueckue ais
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
addexry);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE =~ METOJbI  TO3HAHWS  —  HAONMIOJAEHWEe,  M3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TarenH, METUIIOPaHX U APYyTHe).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o (opMmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHA MO XHUMHYECKOH
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas nonarpynna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIMEe 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJeNax MaJbIX NEPUOJOB M IJIaBHBIX HNOArPYHI C YYETOM CTPOECHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTABJIATh YPABHEHUS SJIEKTPOJUTUYECKON JTUCCOLMALMN KUCIIOT, LeJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBAMHU
pas3INYHbIX KIIACCOB;

pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX peakLui;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JOJII0 XMMHUYECKOI0 JIEMEHTA 110 (hOpMyJie COEJUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ cOOMpaHuIo Ta3000pa3HBIX BEMIECTB (aMMHAaKa U yIIIEKHCIIOTO Tasa);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, Ccylnbdar-, THJIPOKCHJ-UOHBI, KATUOHbBI AMMOHHS M HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTENIBHON NEATEIbHOCTH — AHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHHUs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl IO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



Pasznea 4. TemaTnueckoe NJIAHUPOBAHHUE
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8 KUJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue
(undgposbie)
n/  pasxesioB H TeM Becer  Kourpoibu IpakTuyeck
oOpa3oBaTejibHbIE
1| NporpamMMmel 0 bie padoThI ue padoTel
pecypchl
Pasznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusa —
0
corcctsosmanm BrGmiorexs LIOK
1.1 . 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU
37c
JEATEIIbBHOCTH
YyesoBeKa
BemecTBa u bubnnoreka IIOK
1.2 XHMHYECKHE 15 1 https://m.edsoo.ru/7f418
peakuu 37c
Uroro no pazneny 20

Pa3jen 2. Baxkneiine npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB

E?iyx' bu6mmoreka [JOK
2.1 CHOPOA 6 https://m.edsoo.ru/7f418
[TonsiTue 06
37c
OKCHJIaX
Bonopoa.llonsatu bubnmnoreka [JOK
2.2 € 0 KHCJI0Tax M 8 1 https://m.edsoo.ru/7f418
COJISIX 37c
Bopa. PactBopsl. bubmuorexa [JOK
2.3 [Tonstue 06 5 1 1 https://m.edsoo0.ru/7f418
OCHOBaHHUSIX 37c
I(()C;(::;ILIG bubmoreka LIOK
24 11 1 1 https://m.edso0.ru/7f418
HEOPTaHHYECKUX
y 37c
COCTMHCHUI
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognyeckas cucrema xummueckux 3jaemenTon /1. U.

MenaeneeBa. CtpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbHbIE

peakuu
31 [Tepnonnueckuit 7 bu6muoreka [JOK
' 3aKOH U https://m.edso0.ru/7f418
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Ilepnonnueckas
cucrema
XUMUYECKUX
anemenToB /l. M.
Mennene-eBa.
Ctpoenue aToma

w
Yy}
(]

XumMmudeckas
CBSI3b. bu6nmoreka [IOK
3.2 OKHCIIUTETBLHO- 8 https://m.edso00.ru/7f418
BOCCTaHOBHTEJIbH 37c
bI€ PEAKIIUU
bu6mmoteka [IOK
HWtoro 1o pazaeny 15 https://m.edsoo.ru/7f418
37c
bu6mmoteka [IOK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f418
37c
OBIIIEE
KOJIMYECTBO 68
YACOB IIO

[TPOT'PAMME
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9 KJIACC

271eMEHTOB VA-
rpynnsl. A3oT,

29 x34u=684y
N HanmeHopamie Kosun4vecTBO 4acoB JJIeKTPOHHBbIE
(undposbie)
n/  pa3ieioB H TeM Bcer  KonTpoabn IIpakTHyeck
oOpa3oBaTe/ibHbIE
n NporpamMMmel 0 ble padoThI ue padoThl
pecypchl
Pa3znea 1. BemecTBo 1 XUMH4YECKHEe peaKku
IToBTOpEenue u
0
yry JjeHHe bubmuoreka [JOK
3HAHUHI
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
2636
pasaenoB Kypca 8
KJIacca
OcHOBHBIE
3aKOHOMEPHOCTH bubmorexa HOK
1.2 P 4 https://m.edsoo.ru/7f41
XUMHYECKHUX
. 2636
peakuuii —
DNEKTPOUTHYEC
K:::co - bu6mmoreka [{OK
1.3 8 HHatit. 8 1 1 https://m.edsoo.ru/7f41
XUMHUYeCKHe
2636
peakuuu B —
pacTBopax
Hroro no pazneny 17
Pa3znea 2. HemeTaJ1JIbI H HX COeTMHEHHS
O6mmas
iiia;;:i) ;;;HK& bu6mmorexa [IOK
2.1 1 https://m.edsoo.ru/7f41
sneMeHToB VIIA-
2636
TPYIIIIBL. .
T"amorensl
O6mmas
zzia;;:f IZ(I:;HKa bu6mmoreka [IOK
2.2 6 https://m.edsoo.ru/7f41
asieMeHToB VIA-
2636
rpynnsl. Cepa u
e€ coeuHEeHUS
O61mas
XapaKTEePHUCTHKA bubnnoreka [JOK
2.3 XUMHAYECKAX 7 1 https://m.edsoo.ru/7f41

a636
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dochop u ux
COCITMHEHUS

Oo6mas
XapaKTEePUCTHKA
XUMHYECKHX

24 snemeHToB [VA-

' IPYIIIIGL.

VYraepon u
KpPEMHUM U UX
COEIMHEHUS

Hroro no pazneny

Pa3gen 3. MeTaJJILI M BX COEIUHEHU ST

25

bubmuoreka [JOK
https://m.edsoo.ru/7f41
2636

OO0m1ue cBoiicTBa

bubmuoreka [JOK

3.1 4 https://m.edsoo.ru/7f41
METAJUIOB
2636
Baxneiimme bubmuoreka [JOK
3.2 METAJUIBI U UX 16 https://m.edsoo.ru/7f41
COEIMHEHN a636
Htoro no pazneny 20

Pa3znen 4. Xumus u oxkpy:xamomas cpeaa

BemecTBa u bubnmoreka [JOK
4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41
KU3HH YeIIOBEKa a636
Hroro mo pazneny 3
bu6mmorexa [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41
a636
OBII[EE
KOJIMYECTBO 68
YACOB I10

I[TPOT'PAMME
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