MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

MunucrepcTBo 00pazoBanus M HayKu PecnmyOsiukn Tarapcran

MKY «¥Ymnpasienue oOpazoBanus JIaummeBcKoro MyHHITUIAIBHOTO paiioHa PTy»

MBOY «Hapmonckas COLI»

PaccmoTtpeHa CornacoBaHa. YreepmAaeHa.
Ha 3acepannn LLUMO ecrtecTBeHHO- 3amecTuTens AMpeKTopa no yuyebHown Au_pem‘?p HWKOALL
- S
MaTemMaTUYeCKoro uukna pabore % \/ BAT L
( — &)f("‘/x )

Pykosogutens: A/ﬁ ¢ I.P. Bycoipesa/ MBOY «HapmoHckas COW»: 7
” /( / /P.N.Conarnna /
/" or Hasrycra__2024r. CHA/ /A.A.3ap0BCKan/ §

U ‘BeeseHo B geiictene

Tlpuras Ne 737 - Xor Z
aspycra___2024r. &

Mpotokon Ne

7 asrycra _2024r.

PABOYASA TIPOI'PAMMA

yueOHoro npeamera «XumMus. ba3oBbid ypoBeHb»

U1t o0ydJaronmxcs 8 -9 Ki1accoB

2024 r



INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMuM Ha ypOBHE OCHOBHOT'O 00IIero 00pa3oBaHUs COCTABIECHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIXx B PI'OC 00O, a Taxke Ha OCHOBE (eaepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU IPEenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMMa 10 XUMHUHU JaéT TPEICTaBICHHE O IIENIAX, OOIIeH CTpareruu oOydeHwus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COEpkKAHUE, IPEIyCMAaTPUBAECT paclpee/ieHue ero o Kiaaccam U
CTPYKTYpPUPOBAHUE I0 pa3jiejaM U TeMaM IIPOrpaMMbl IO XUMUH, OIPENEIsAeT KOJIUYECTBEHHBIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YpOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESATEIIBHOCTH 00Yy4aroIIerocs 1o 0OCBOEHUIO y4eOHOI0 COJIepIKaHus.

3HaHUE XUMUH CITY)KUT OCHOBOH st (HOPMUPOBAHHSI MUPOBO33PEHHSI 00YJaIOIETOCs, €ro
IPECTaBICHUN O MAaTePHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XHMHUECH
IPE/ICTaBICHUS O B3aMMOIIPEBPAILCHUSAX SHEPTUU U 00 HBOJIIOLUH BELIECTB B MPHUPOE, O ITYTAX
peuieHuss TIO0ANBHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUA 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, IMUIIEBOH U SKOJIOTHYECKOI 0€30MacHOCTH, TPOOIIEM 3/IpaBOOXPaHEHHS.

I/I3yquI/Ie XUMUU:

CIOCOOCTBYET pealin3allii BO3MOKHOCTEH JJIsi CAaMOPa3BUTHSI U (POPMHUPOBAHUS KYJIBTYPBI
JUYHOCTH, € 00IIel U (yHKITMOHATBHOU IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUSI U TBOPUECKUX CIOCOOHOCTEN 00ydaromuxcs,
HAaBBIKOB nux CaMOCTOSITCIILHOU y‘-IC6HOI\/’I JACATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX n
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOMUMBIX Kak B TIOBCEJIHEBHOW JKHU3HH, TaKk MU B
poeCCHOHAIBHON JETENHHOCTH;

3HAKOMHUT CO CIEUU(UKON HAayuyHOTO MBINUICHUS, 3aKJIaJblBa€T OCHOBBI LIEJIOCTHOTO
B3IUIAJa HAa E€QUHCTBO IIPUPOABI U  YEIIOBEKA, SBIAETCA OTBETCTBEHHBIM  JTallOM
B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUaroOLIXCs;

crocoOcTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

I[aHHBIC HallpaBJICHUA B O6y‘-IeHI/II/I XUMHH 00€CIICUMBAIOTCS CHCI_[I/I(I)I/IKOI‘/’I COJCpIKaHUA
yqe6Hor0 npeamera, KOTOpBIﬁ ABJICTCA TNEAArOTUYCCKHU  aJJalITUPOBAHHBIM  OTPaXKCHUEM
0a3oBoit HAayKH XUMHHU Ha OHpCI[eJ'IéHHOM JTaime eé pa3sBUTHA.

Kpr XUMHHU Ha YPOBHC OCHOBHOT'O O6H_ICPO 06pa303aH1/1;1 OPHUCHTHUPOBAH Ha OCBOCHUC
06yanOIHHMHC$I CHUCTCMbI IEPBOHAYAJIbHBIX MMOHATHH XUMHH, OCHOB HGOpFaHquCKOﬁ XUMHUH U
HCKOTOPBIX OTACJIbHBIX 3HAYUMBIX MOHATUM oprT: AHUYECKON XUMUU.



CrtpyKkTypa conepikaHus MpPOrpamMMmbl MO XUMHUHU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQJbIBACTCS U3 CUCTEMBbI MOHATHH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHCTEMBbI IMOHSATUH O XHUMUYecKol peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYpHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIHLHOIO PAa3BUTHS 3HAHWNH Ha OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuonnueckoro 3akona J[. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YUEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;

— TPEICTaBICHHUI 00 IEKTPOIUTUICCKON TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

TeOpeTI/I‘IGCKI/IC S3HAaHUA pacCMATpUBAIOTCd Ha OCHOBE OMIIMPHUYCCKH IIOJIYYCHHBIX H
OCMBICJICHHBIX q)aKTOB, Pa3BUBAOTCA IMOCJICAOBATCIBHO OT OJHOI0 YpPOBHA K Jpyromy,
BBIIIOJIHAA (bYHKI_II/II/I OOBSCHEHHST U IMPOIrHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MO>KHOCTEH
MPAKTUYCCKOI'o NPUMCHCHUA U IMOJTYYCHHA N3Yy4aCMbIX BCIICCTB.

OcBoeHHe MPOrpaMMBl TI0 XUMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUM W3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5-7 knaccel» u «Duzuka. 7 Kiacc.

[Tpy n3yyeHur XUMHUM IPOUCXOAUT (OPMHUPOBAHNE 3HAHUH OCHOB XMMHUYECKOM HayKH Kak
00JacTU COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (hOPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHX (HAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
NPUOOIIEHNHU K HAyYHBIM METO/1aM MO3HAHUS IPU N3YYEHUH BELIECTB M XUMUYECKUX peaKkuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NPUMEHEHHU B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1€ATEIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpalleHus C BeL[eCTBAMU B MIOBCEIHEBHON KU3HH.

[Tpy u3ydeHWH XUMHMM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs Ba)KHOE 3HAuUCHHE
MPUOOPETHN TaKKe LIETH, KaK:

—(l)OpMI/IpOBaHI/Ie HWHTCJUICKTYAJIbHO paSBI/ITOI>'I JJUYHOCTH, TOTOBOH K caM006pa30BaHmo,
COTPYAHUYICCTBY, CAMOCTOATCIIbBHOMY IIPUHATHIO peIJ_IeHI/II\/’I., CITOCOOHOI ANalTUPOBATBCA K
6BICTpO MCHAIOIINMCS YCIIOBHUAM KU3HU,

—HaIpaBJICHHOCTh OO0Yy4YeHHMs] Ha CHCTEMaTH4eCcKoe MpHOOIIeHne oOydarmuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

—o0ecrnieyeHne YCIOBHM, CHOCOOCTBYIOIIMX TNPHOOPETEHHI0 OOYYaIOUMMHCSA OIbITa
pa3zHOOOpa3HON JEATEeTbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE JUIsl Pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— opmupoBanue oO0IIei (YHKIIMOHATHHOW U €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLICHMBATH SIBICHUS OKPYXKAIOLIETO MHUpPA, HCIONb3ys 3HAHUS U



OMBIT, TIOJNYYEHHBIC TPH HW3YYEHUH XHMHH, TNPUMEHATh HMX MPH peleHuH mpolieM B
MOBCETHEBHOM KU3HU U TPYAOBOU NESATEIBLHOCTH;

—(opmupoBanue y 00y4Jarommxcs ryMaHUCTUYECKUX OTHOIIEHUI, MOHUMAaHUS [EHHOCTU
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKU SKOJOTHYECKH Le1ecoo0pa3HOro MOBEAEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHUBALUHU K O0YYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIEYEIOBEYECKMX LEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPAaBICHHOCTU JAaJbHEUIIEro 00yYeHHs.

OO1miee 4ncino 4acoB, OTBEAEHHBIX JUISI U3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi, coctaisieT 136 dacos: B 8 kinacce — 68 yacoB (2 yaca B Hejieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC
IlepBoHayajbHBIEe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMHM B JKM3HHM 4YEJIOBEKAa. XUMHS B CUCTeME HayK. Tena u
BellecTBa. PU3MYECKHE CBOMCTBAa BEIIECTB. ATperatHoe cocTositHue BemecTB. [loHsTHe o
METO/1aX MO3HAaHMs B XUMHH. YUHCThIC BemecTBa U cMecu. CriocoObl pa3ieiicHusl CMeceH.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE 3JeMEHTbl. CHUMBOJBI XMMHYECKUX 3JIEMEHTOB.
[TpocTeie U clloXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass Qopmyna. BalleHTHOCT aTOMOB XMMHYECKHMX D3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENBbHAsA aToMHast Macca. OTHOCHTEIbHAS MOJIEKYJIIpHAs
Mmacca. MaccoBasi 10J11 XMMHYECKOIO JIEMEHTA B COCMHCHHH.

KomnuectBo BemectBa. Mosb. Moisipuas macca. B3anMocCBs3b KOJIMYECTBA, MacChl U
Yucia CTPYKTYPHBIX €IMHUI] BeriecTBa. Pacy€Tsl o hopMmynamMm XUMHYECKUX COSTUHEHUN.

dusuyeckue M XUMHUYECKHE SBJICHHSA. XUMHUYECKas pcakuusa u eé IMPU3HAKH. 3akoH
COXpaHEHMSI MACChl BEIIECTB. XUMHUYecKHe ypaBHeHHs. Knaccudukanus XUMUYECKUX peakiuit
(coenuHeHus, pa3IoKeHUsI, 3aMeIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm

3HAaKOMCTBO C XMMMYECKOH MOCyno#, mpaBuiamMu paboThl B JabOpaTopuu U MpUEMaMH
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYJAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPTaHUYECKUX BEIECTB, HAOMIOIeHNE (PU3HUECKUX (TIJIaBJICHUE BOCKA, TasTHUE JIbJIA,
pactupaHue caxapa B CTYIIKEC, KUTICHUC U KOHJACHCAIUA BOJII)I) U XUMHUYECCKUX (ropeHHe CBCUYH,
MPOKATMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela ¢ KUCIOTOM) SBICHUM, HAOIt0IeHNE
W ONHCAaHWE TIPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHWe caxapa,



B3aMMO/JICHICTBHE CEpHOW KUCIOTHI C XJIOPUIOM Oapwusi, pasnokeHue runpokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenwe crocoOoB
pa3jielieHuss CMeCed: C TOMOINBI0 MarHuTa, (WIBTPOBAHHE, BBIIAPUBAHUE, JAUCTHILISAINA,
xpomaTtorpadusi, TNpOBEeIEHHWE OUYUCTKA TMOBAPEHHON COJM, HaONIOJIEHHE U ONHCaHUE
pE3yJIbTaTOB IPOBEJIEHUS OIIBITA, WUIIOCTPUPYIOLIErO 3aKOH COXPAHEHHWS MacChl, CO3/IaHUE
MoIesIeld MOJIEKYII (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3znyxa. Kuciopoa — 31eMEHT U IpPOCTOE BEIIECTBO.
Haxoxnenne kucnopona B npupoje, GU3n4eckue U XUMHUIECKHEe CBOMCTBA (PEaKkIMi TOPEHUs).
Oxcupnpl. Ilpumenenue xkucnopoma. CrnocoObl MONydeHHUs KUCIOpojga B Jjaboparopuu u
npoMbIIIIeHHOCTH. KpyroBopot kucimopona B mpupozae. O30H — autoTporHas MOJU(pHUKAIHS
KHCIJIOPO/Ja.

TemoBoit 3pQexT XUMHUYECKOW peaklud, TEePMOXUMHUYECKHUE YypaBHEHUS, 3K30- U
SHAOTEPMHUYECKUE peaKkuu. TOMIUBO: Yroib M METaH. 3arps3HEHHe BO3yXa, YCHIICHUE
MapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — aneMeHT W mpocToe BemiecTBO. HaxokieHue Bopopoga B IPUPOIE,
bu3nvecKkre 1 XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI MoTy4eHus. KucinoTer u cou.

Monsipablii 00bEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHUSIM.

®uznyeckue cBoMcTBa BOJbl. Boja kak pactBoputenb. PactBopwl. HacellieHHbIE U
HEHACBIIIEHHBIE PacTBOpPHL. PacTBOpUMOCTh BemiecTB B Boje. MaccoBas 10151 BEIllECTBA B
pactBope. XuMHYECKHE CBOMCTBAa BOJbl. OcHOBaHMs. Poiib pacTBOpOB B MPUPOJE U B KUZHU
yenoBeka. KpyroBopor BOAbl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOAHBIX BOI.

Knaccudukanust Heopranuueckux coeauHeHuil. Oxcuawl. Kraccudukanus OKCHIIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OoKcUI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuIoB.

OcHoBanus. Kiaccudukamuss OCHOBaHHW: IMIENTOYM UM HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. dusznueckne M XHMHYECKHE CBOMCTBA OCHOBaHuU. l[lomydyenue
OCHOBaHHUH.

Kucnoter. Knaccudukanus xucinor. Homenkiarypa kucioT. @uU3ndeckue U XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa coneil. dusnyeckue u xuMudeckue cBoicTBa coiierd. [lomyuenue
coJei.

I'eHeTnyeckas CBS3b MEXAY KJIacCAMU HEOPTaHMUYECKUX COSAUHEHHMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEJIeNIEHUE COEp KaHUs KUCIOpO/a B BO3JyXe, OJyYeHHEe, COOMpaHue,
pacrio3HaBaHME W HU3Yy4YEHHE CBOMCTB KHCIOPOJa, HAOIIOJACHHWE B3aWMOJICHCTBHS BEIIECTB C

KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U IMpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHJIOB M ONMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHUe, paclio3HaBaHHWE U



W3y4eHHEe CBOWMCTB BOoOpoja (ropeHue), B3auMojelicTBue Boaopona ¢ okcumom menu (II)
(BO3MOXHO HCTIOJIB30BAaHUE BUCOMATEPHUATIOB), HAOMIOACHIE 00pa3IOB BEMIECTB KOJIUIECTBOM
1 Monb, HccaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIICCTB C PA3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHON MacCOBOM JoJied pacTBOPEHHOTO BEIECTBa,
B3aUMOJICCTBUE BOJBI C METaUlaMH (HATpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), MCCIICIOBaHNE OOpa3lloB HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX KIJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPaCKM WHIUKATOPOB B PacTBOpaxX KHUCIOT U IIEJIOYeH, M3ydeHue
B3aumoeicTBus okcuga meaw (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJlJIaMH,
peakuuii HEUTpaJIM3alMM, T[OJYy4EeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHHUE IKCTICPUMEHTAIBHBIX 3a/1a4 110 TeMe «Bakuelmme
KJIACChl HEOPTaHUYECKUX COCTUMHEHUI.

Hepuoauveckuii 3akoH u Ilepuognueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenneneeBa. CtpoeHue aToM0OB. XUMUYECKasl CBSI3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn

[TepBbIie MOMBITKU KITACCU(PHUKAIIMA XUMAYECKHX 2JIEMEHTOB. [IoHSITHE O IpymImax cXoIHbIX
9JIEMEHTOB (ILEMOYHBIE W IIEJIOYHO3EMENbHBIE METaUIbl, TaJIOTeHbl, WHEPTHBIC Ta3bl).
DJIeMEeHTBI, KOTOpBIe 00pa3yIoT aM(OoTepHBIE OKCUIBI ¥ THAPOKCHUJIBI.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHMYECKUMX JJIEMEHTOB /I
U. Menneneesa. Koporkonepruoanass u anuHHonepuoaHas (opmsl Ilepuonnyeckoil cuctemsl
xumuyeckux anemeHToB J[. W. MengeneeBa. Ilepuongsl u rpynmnbel. DuU3MUECKUN CMBICI
MOPSAKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue artomoB. CocraB atoMHbIX snuep. MW3orombl. Onexktponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonnyeckoil cucTemsl
. W. MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO OJJEMEHTA [0 €ro IOJOXEHUIO B
ITepuoauueckoii cucreme J[. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenne [leproanyeckoro 3akoHa u Ilepuoguveckoil CUCTEMBI XUMHYECKUX DJIEMEHTOB
JUIsL pa3BUTHS HAyKu U npakTuku. J[. 1. MenaeneeB — yu€HbIi U ITpakIaHKH.

Xumuyeckas CBSI3b. KoBanenTtHas (monstpHast u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkuunu. Hpoueccm OKHCJICHUA
1 BoccTaHOBJICHUS. OKUCIUTEIM U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:
U3ydeHHe OOpaslloB BEIIECTB METAJIOB M HEMETaJIOB, B3aUMOJEHCTBUE T'HIPOKCUAA
[HKAa C pacTBOpPamMH KHCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX IPUMEPHI

OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKL[I/Iﬁ (FOpCHI/IC, pCaKknnu pas3jioKCHUs, COC,Z[I/IHCHI/IH).

Mesicnpedmemmuwie ceasu



Peanuzarus MexXnpeaMeTHBIX CBSI3eH MPU U3YUYEHUU XUMUU B § Kjacce OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHATHI,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/ICJIbHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAy4HBIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHATTU3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
M3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIBI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsiji, BEIIECTBO, TeI0, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, CoHIIC.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHHEpPAIb, TOPHBIE TOPOIBI, IMOJIE3HBIE
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.

9 KJIACC
BeurecTBo M XMMHUeCKas peakmusi

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHMYECKUX JJIEMEHTOB /I
H. Menneneea. CtpoeHue aToMoOB. 3aKOHOMEPHOCTM B H3MEHEHUHM CBOMCTB XUMHYECKHX
AJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, KalMs, KAJIbLHUSI M HUX COCIMHEHHM B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leproandeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CTpOCHI/IC BCIICCTBA. BHJBbI XUMHYCCKOH CBSI3U. THIIBI KPUCTAJIMICCKUX peI_HéTOK,
3aBHCHUMOCTh CBOMCTB B€OICCTBA OT THIIA KpHCTaJIJII/I‘ICCKOﬁ peHIéTKI/I n BHJA XHUMHYCCKOMN
CBA3U.

KJ'IaCCI/I(l)I/IKaI_[I/IH W HOMCHKIJIaTypa HCOPTraHWUYCCKUX BCHICCTB. XHUMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAIINXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKUX COGHHHGHHﬁ, TCHCTUYCCKaAs
CBs3b HCOPIraHMYCCKHUX BCUICCTB.

Knaccudukanus XuMU4eCKUX peakUuil 1Mo pa3IMyHbIM MpU3HAKaM (TI0 YUCITY U COCTaBy
YYacCTBYIOUIMX B PpEaKUUH BELIECTB, MO TEMIOoBOMY 3(QeKTy, M0 HM3MEHEHUIO CTeneHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aropa). DK30- U
OHJOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonstue o CKOpPOCTH XUMHUYECKOU pCaKkuuu. [Tousitue 00 O6paTI/IMBIX nu HCO6paTI/IMLIX
XUMHUYCCKUX PCAKIHAX. IlonsiTHE O TOMOTCHHBIX U TCTCPOTCHHBIX PCAKIUIAX. Ilousatue o
katanuze. IloHsaTHe O XHUMHYECKOM PpaBHOBCCHHU. q)aKTOpLI, BJIMAIONIUEC Ha CKOPOCTb
XHUMHYICCKOM PCAKIMN U IMMOJIOKECHUC XUMHUYCCKOI'O pPaBHOBECH .

OKHUCIATENTbHO-BOCCTAHOBUTENIHHBIC PEAKIMHU, DJJIEKTPOHHBIN OallaHC OKHCIUTEIHHO-
BOCCTAHOBUTEIBHON peaknmu. CocCTaBlIeHHWE YpaBHEHUNW OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIX
peaKIuii C UCIOJIb30BaHUEM METO/Ia IIEKTPOHHOTO OanaHca.

Teopm{ SHGKTpOHHTquCKOﬁ JUcCCcolranuu. 3HeKTp0J’II/ITLI N HEIJICKTPOJIMTHI. KaTI/IOHBI,
aHUOHBI. Mexanu3m Jucconuany BCEIIECTB C Pa3IMYHBIMHU  BUIaMU XUMHYSCKOU CBS3H.
CrencHb JUcCCoranuu. CunbHBIC U c1a0ble OJICKTPOJIUTHI.



Peakiun moHHOro oOMeHa. YCIOBHS MPOTEKAHUS PEAKIUi MOHHOTO OOMEHA, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakiuii. CBOMCTBA KHUCIOT, OCHOBAHUW U COJIEH B CBETE
MPEJCTaBICHUA 00 JJICKTPOIMTUYECKON Aucconuanui. KadecTBeHHbIE pEaKIMU Ha HOHBI.
[TonsiTe o rupoIn3e Coseu.

Xumuueckuii IKCnepumenm

O3HAKOMJIEHHE C MOJENSIMU KPHCTANIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEeaKIMM OT BO3AECHUCTBHUS Pa3IUYHBIX
(axkToOpoB, MCCIEIOBAaHHE NIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, IPOIECcCa JUCCOLMALUH
KHCJIOT, IIeno4ed M cosned (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MaTEpUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BbIACICHME Tra3a, 00pa3oBaHME BOJbI), OIbITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHE, peaKLUu pPas3IokKEeHUs], COSAUHEHHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUUil Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HeMeTa/jibl U UX COeIUHEHUA

OO6mass xapaktepuctuka raiaoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
creniean okucicHus. CTpoeHWEe W (DU3WUECKHE CBOKMCTBA TPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKUE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMU, HeMeTaJUlaMu,
niesnoyamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHenue. JlelicTBre XJiopa U XJIOPOBOAOPO/Ia Ha OPraHu3M 4esioBeka. Baxkueie Xaopuast
U UX HAXO0XJICHHUE B IPUPOJIC.

OO6mass xapakrepuctuka s31aeMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3nyeckre CBOWCTBA MPOCTBIX BEIIECTB —
KHUCIIOpOJia U Cepbl. AJUIOTPOIHbIE MOAU(UKALNN KUCIOPOJa U Cepbl. XUMUYECKUE CBONCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XMMUYecKue cBOMCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCJIOT M crenuduyeckue). XUMHYECKHUE pPeaklluu,
JeKalllie B OCHOBE IPOMBIIUICHHOTO Croco0a IoJydyeHus cepHOM Kuciorsl. IIpumenenue
cepHOi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUH B TMpUpoae. XHUMHUECKOE 3arpsi3HEHHWE OKpY’Kalollell cpebl
COEMHEHUSIMU Cepbl (KHCIOTHBIE JTOKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLCHUS.

OO6mass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUs. A30T, paclpoCTpaHEHHE B NpUpoje, (QHU3MYEcKHe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero (pu3n4eckue U XMMUYECKHe
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (PU3HUYECKHUE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHast peakuys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
dusznueckue M XUMHYECKHE CBoOilcTBa (oOIIMe Kak NpeacTaBUTeNs Kiacca KHCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYKAIOIEH Cpelbl COCTMHEHHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amaoTpomHble MOIUGPUKAIIH
docdopa, ¢puznueckne u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHI.



O6mas xapakrepuctuka 3JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEepHBIE CTETIEHU OKUCIIECHUA. YTJEepo/, alFIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoje, Gu3ndeckne u XUMHYECKUEe CBOMCTBa. Ancopbuus. KpyroBopoT yriepona B mpupoe.
Oxkcunpl yriaeposaa, ux pU3NYecKue U XMMUYECKHE CBOMCTBA, JIEWCTBUE HA JKUBbIE OPTaHU3MBI,
NOJIyYeHHE U MPUMEHEHHEe. JKOJIOTHYeCKHe Mpo0iieMbl, CBsi3aHHbIe ¢ okcuaoM yraepona (1V),
TUIOTE3a II00AJIbHOTO MOTEIUICHHUs KJIMMaTra, MapHUKOBBIA 3QQeKkT. YTroibHas KUCIOTa U e
COJIM, HX (I)I/I3I/I‘-ICCKI/IC U XUMHUYCCKUC CBOfICTBa, MOJIY4YCHHUEC U HNPHUMCHCHUC. KauecTBennas
peakiusi Ha  KapOoHar-uoHnl. lcmonp3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
MIPOMBINIJICHHOCTH B CETHCKOM XO3SHCTBE.

[TepBoHavanbHbIC MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHUSX YTIepojaa
(MeTaH, JTaH, OTHJCH, AallCTWJICH, JTAHOJ, IJIMIEPHH, YKCYCHas Kwuciora). [IpupoaHbie
UCTOYHUKU YTIIEBOJAOPOIOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOIYKTHI HX TNEepepadbOTKU
(6eH3uH), UX POJIb B OBITY M MMPOMBIIUICHHOCTH. [IOHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YEJIOBEKAa. MarepuallbHOE EIHMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCAMHCHUI.

Kpemuuii, ero ¢usnueckue M XUMHUYECKME CBOMCTBA, IOJIy4€HUE U IPUMEHEHHE.
Coenunenns kpemHusi B mnpupojne. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxkHeimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. IIpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMs CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit yIkcnepumenn:

U3Yy4eHHE 00pa3ll0B HEOPIaHUYECKUX BELIECTB, CBOMCTB COJITHOM KMCIIOTBI, IPOBEIACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromme (U3NIeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M UX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHJEOMATEpUANIOB), O3HAKOMIJIEHHE € O0pa3laMu XJIOPUAOB (TaIOr€HHUJIOB),
O3HAaKOMJICHHE ¢ o0pa3umamMu cepbl U €€ COCOTUHEHHUSAMH (BO3MOXHO HCIIOJIB30BaHHE
BUEOMaTepHuasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yUYEHHE XUMUYECKUX CBOWCTB pa30aBIE€HHON CEpHOI
KHCJIOTHI, TPOBEJICHHE KAaYyeCTBEHHOW peakiMM Ha Cylnb(paT-HOH M HaOIOJeHHE NMpU3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWMCTBAMHU a30Ta, gocdopa M MX COEIUHEHUHN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX y1OOpEeHUH,
MOJIyueHue, coOMpaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMHaka, IpPOBEIECHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdar-uOH M H3ydeHUE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJEICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCTOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HUE MOJeNell KPUCTAUIMUECKUX PEIETOK anaMasa,
rpaduta, ¢ymepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOra3a, NoJdydeHne, COOMpaHue, paclio3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IMpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKAaT-HOHBl W H3Y4YEHHE MPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHME C MpOAYKLHUEN
CHWJIMKAaTHOM MPOMBIIIJIEHHOCTH, PELIeHHE 3KCIIEpUMEHTANbHBIX 3a/ad Mo TeMe «Baxuelimme
HEMETAJIIBI U UX COCTUHEHUS.

MeTasuibl M UX COeAMHEHUS

O6HJ;3$I XapPaKTCPUCTHKA XHMHYCCKHUX DJBJIEMCHTOB — MCTAJUZIOB Ha OCHOBAHHMU HX
IIOJIOKCHHUS B Hepnozmqecxoﬁ CUCTEMEC XUMHNUYCCKHX 3JICMCHTOB I[ H. MengeneeBa u CTPOCHUA
aTOMOB. CTpOeHI/Ie METa/IOB. MeTauandecKkasl CBsSI3b W MeTaJlImdecKast KpucCTallinyecKasd
pCH_IéTKa. 9HCKTp0XI/IMI/I‘leCKI/Iﬁ paa HaprI)KeHI/II\/'I MeTaUIoB. DU3NYECKHEe M XHUMHYSCKUE



cBoiicTBa MeTayioB. OOmue crmocoObl MOMydeHHusT MeTauIoB. [IoHATHE O KOPPO3UU METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH32a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[I{esrounble METAJLIBL: MTOJIOKEHUE B Ileproauyeckoi cuctemMe XUMUYECKHUX 3JIEMEHTOB /1.
H. MenneneeBa, CTpoeHHE HX aTOMOB, HaxOXJAeHUE B npupone. PU3HUEeCKHe W XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COCIMHEHUN.

[[lenoyHo3emMenbHbBICE METAIBI MarHud M KalblWil: mosiokeHue B llepumoagmyeckoii
cucreme xumuueckux sneMmeHToB [[. WM. MenneneeBa, CTpoeHHME HX ATOMOB, HaxXO0XKJACHUE B
npupojae. Pu3nyeckue U XMMUYECKUE CBOMCTBA MarHus M Kajblus. BakHeilmume coenuHeHus
KaJblMs (OKCUI, THIPOKCHI, COn). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: mnonoxenue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 31eMEHTOB /I
W. MengeneeBa, CTpoeHHE aTOMa, HaxOXKJIEeHHE B npupone. Pusznueckue M XUMHUYECKUE
CBOMCTBA aIFOMUHMSL. AM(OTEpHbIE CBOWCTBA OKCUA U THPOKCHU/A ATFOMUHHUSL.

Kenezo: mnonoxenne B Ilepmoanueckoil cucTeMe XUMHUYECKHX 3iemeHToB [l
W. MenpeneeBa, CTpOE€HHE aTOMa, HaxOXKJIE€HHE B npupone. Pusznueckne M XUMHUYECKUE
cBoiicTBa xene3a. Oxcuabl, Tuapokcubl u conu xkenesa (II) u xenesa (I11), ux cocras, cBoiicTBa
U IIOJIy4CHHE.

Xumuueckuii IKCnEepuUMeHm:

O3HAKOMJICHHE C oOOpaslaMd METAUIOB M CIUIaBOB, WX (DU3MYECKHMMH CBOWCTBAMH,
U3YYCHHUE PE3YJIbTaTOB KOPPO3WU METAIOB (BO3MOXKHO HWCIIOIB30BAHKME BHUICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCHOJIb30BAaHUE
BUJICOMATEPHAJIOB), WCCIICOBAHUE CBOWCTB JKECTKOW BOJBI, TIpOIlECCa TOPCHHUS JKele3a B
Kuciopose  (BO3MOXKHO — HCIOJNB30BaHHE  BUIACOMATEpUATOB), IMPU3HAKOB  MPOTEKAHUS
KAueCTBCHHBIX PEAKIIM Ha MOHBI: MarHUs, KaJbIUs, AIFOMUHUS, WHKA, xkene3a (II) u xenesa
(IIT), memau (II), HaGmroieHUE U OMMCAHUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
KaJusl U KaJIbIUs (BO3MOXHO HCITOJIb30BAHHE BUJICOMATEPUAIIOB), UCCIICIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/Ia alFOMUHUS U TUIPOKCH/IA [IMHKA, PEIICHNEe dKCIIEPUMEHTANBHBIX 3a/1a4 10
Teme «BakHelme MeTallibl U UX COCIMHEHUS.

XuMHus M OKpYXKaoLias cpeaa
BemecTtBa 1 mMarepualibl B IIOBCEJHEBHOW JKM3HM YEJIOBEKa. be3omacHoe UCIOIb30BaHUE
BEIIECTB M XMUMMYECKMX peakuuil B ObITy. IlepBas momouls Npu XUMHMUYECKHX OXKOrax M

OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpY Karoleil cpenbl (MpeaeabHas 10MycTuMasi KOHIIEHTpalus
BenlecTs, gainee — [1/1K). Ponp Xxumuu B pemieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:
u3ydeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAIUIOB, TOJIMMEPHBIE MaTEPHUATIBI).

Mesicnpeomemmuuie ceasu



Peanuzaius MeXnpeaMEeTHBIX CBSI3eH MPU M3YUYEHUU XUMHUH B 9 Kilacce OCyHIecTBIISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHATHI,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/ICJIbHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01ure ecTeCTBeHHO-HAYYHBIC TIOHSTHS: HAyUHBIH (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CHUHTE3, Kiaccu(UKanus, TMePUOJUIHOCTb, HAOIIOICHUE, DSKCIEPUMEHT, MOJCIMPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN 3()PEKT, TEXHOTIOTHS, MaTEPHAIIBI.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIBI,
PaIMOaKTUBHOCTb, MOJICKYJa, DJJICKTPUUYECKUW 3apsll, MPOBOJHUKH, IOJIYNPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOEe COCTOSIHME BEIIEeCTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHCTAIIMYECKAs PEMIETKA, CIUIaBbl, (U3UYCCKUE BEIUYUHBI,
€MHUIBI U3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, MIAHETHI, 3BE31b1, COJHIIE.

Buonorusi: ¢orocunTes, apixanue, Ouocdepa, s3KocucTeMa, MUHEpAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHBIE BELLIECTBA.

['eorpadms: armocdepa, ruapocdepa, MHHEpPAIb, TOPHBICE TOPOJBI, IOJIC3HBIE
HCKOIaeMbIe, TOIUTMBO, BOJHBIC PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIC pe3yibTaTbl OCBOCHUS MPOrpaMMbl OCHOBHOI'O 06L[I€FO O6pa30BaHI/IH
JOCTHUTIarOTCA B XOI€ 06yquH$1 XHUMHUHU B €IUHCTBC y‘~IC6HOI7[ 1 BOCIIMTATCILHOMN JCATCIIBHOCTHU B
COOTBCTCTBHUH C TpaaAuIIMOHHBIMHA pOCCHfICKHMPI COUOKYJIBTYPHBIMHA n AYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTSAMU, IMPUHATBIMU B O6HI€CTB€ IpaBujiaMM U HOpMaMu IOBCACHUSA U
CHOCO6CTBYIOT npoueccam CaMOIIO3HAHHWA, CaAMOPAa3BUTHUA U COLUAIIN3 Al 06yqafoumxc;1.

JIMyHOCTHBIE pe3yibTaThl OTPAKAKOT TOTOBHOCTH 06yqa}oumxc;l PYKOBOACTBOBATLCH
CHCTEMOM ITO3UTHUBHBIX HOEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMpPCHUC OIlbITa ACATCIBHOCTU Ha e€
OCHOBC, B TOM YHCJIC B 4aCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHMSL:

LIEHHOCTHOT'O OTHOILIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHUMaHMs 3HA4YeHUs XMMHUYECKOH HAayKH B JKH3HHM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW HH(OpMAIei 0 MEpeIOBBIX TOCTHKECHUSX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoWcCTBe
Mupa 1 oOlIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTAaBICHUS] O COLMAJIbHBIX HOPMAaxX W MpPaBWJIAX MEXKIMYHOCTHBIX OTHOUICHHH B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U JPYTUX BHUJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOiM
COBMECTHOM JI€ATEIbHOCTH NPHU BBHINOJIHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3a7ay, BBHITOJHEHUU
XUMHUYECKHX KCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOINOMOINIM B TMpoliecce 3TOM y4eOHOUM IesITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE



MOBEJCHUE W TOCTYIKH CBOMX TOBAapHUIIEH C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUMN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHpPOBO33PEHUYECKHE  MPEACTABICHUS O  BELIECTBE M  XMMHMYECKOM  peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABJSAIOIIAE OCHOBY JUIS
NOHMMAHUA  CYHIHOCTH  HAyYHOW  KapTUHBI MHpa, MpPEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS IPUPOABI, B3AUMOCBS34X YEIOBEKA C IPUPOJHOM CpPENoil, O poin
XUMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHbIE Ha IIOJyYEHHUE HOBBIX 3HAHMM IO XHUMHH,
HEoOXOoauMble Il OOBSCHEHUS HAOJI0IaeMBIX IPOLIECCOB U SIBICHUH, IO3HABATEIILHOM,
UH(POPMALIMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIBHOM paboTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JUTEpPaTypOl, IOCTYHNHBIMU TEXHUYECKHUMH CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

WHTEpPEC K OOYYEHHIO U TO3HAHHUIO, JHO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MMPOCKTHON M MCCIICIOBATEIbCKON JICATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢hopMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HAHUE IIEHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3JI0POBBI 00pa3 JKW3HH, OCO3HAHUE IOCIEACTBUA W HENPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTpPEONEHUSI alKOrojs, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIOJICHUS
npaBwl 0€30MacHOCTH TPH OOpalIeHUH C XMUMHYSCKHMHU BEIIECTBAMHU B OBITY W pEaIbHON
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K MPaKTHUECKOMY U3YyYEHHIO podeccuii U TpyAa pa3IuyHOro pojia, yBaKeHHE K
TPy W pe3ylbTaraM TpPYAOBOM JAEATENIBHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAaHUW 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPaeKTOPUU
NPOJODKEHUsT 00pa3oBaHUsl € YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIeCTBEHHBIX MHTEPECOB U MOTpeOHOCTEeH, ycnemHoi mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/1allITUPOBATHCS B MPO(ECCHOHATIBHON Cperie;

6) K0JIOrH4€eCKOT0 BOCIUTAHUS S

HKOJIOTMYECKHU IEIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK MCTOYHHUKY KU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasza »KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOICHHUS TIPABHJI O€30MacHOTO TTOBEAEHUS TP padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYaIUAX, YIPOXKAIOIINX 3T0POBBIO M KU3HU JTFO/ICH;

CHOCOOHOCTH MPUMEHSTh 3HAHMS, MOJIydaeMble NMPH U3YYEHUM XHMUH, JJIS PELIeHHS
3a/1a4, CBA3aHHBIX C OKPYXKAIOILIEH IPUPOIHON CPENOH, ISl TIOBBILIEHUS YPOBHS YKOJIOTHUYECKON
KYJIbTYpPbI, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX peleHus
IIOCPEJICTBOM METOJOB XMMUH, YKOJIOTHYECKOTO MBIIUICHUs, YMEHUs PYKOBOJACTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.



METAINIPEIAMETHBIE PE3YJIbTATBI

B cocraBe MerampeqMETHBIX pE3YJIbTAaTOB BBIICNIAIOT 3HAYMMBIE Ui (HDOPMUPOBAHHS
MHUPOBO33PEHUS OOILIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucrema,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCIOJIB3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB (POPMUPOBATH MPEICTaBICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MUpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (I10O3HABaTEIbHbIC,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIC), KOTOPbIE OOECIEYHBAIOT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM e TEIIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe yueOHbIe AeiicTBUS
Ba3oBble jloruyeckue aeiicTBus:

YMCHHA HCIHOJIB30BATH HpI/IéMH JIOTUYCCKOI'0  MBIINUJICHUS IIpU OCBOCHHH 3HAHWM:
pacKpbiBaTb  CMbICII XHMHYCCKHX MMOHATHH (BBII[CJ'IHTB HUX  XapaKTCpHbLIC IIPHU3HAKU,
YCTaHaBJIMBAaTb B3aUMOCBA3b C JPYIr'UMU HOHSITH?IMI/I), HCIIOJIB30BaTh IMOHATUA AJIA 00BSICHEHHS
OTACJIBbHBIX q)aKTOB n HBHGHHﬁ, BBI6I/IpaTI> OCHOBAHHA MW KPHUTCPHUHU JIA KJ'IaCCI/I(i)I/IKaHI/II/I
XUMHUYCCKUX BCHICCTB U XMMHUYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb MMPUYMHHO-CJIICACTBCHHBIC CBA3U
MCKIAY 00BEeKTaMHU HU3YUYCHUSA, CTPOUTD JIOTUYCCKUC PACCYIKACHUA (I/IHIIYKTI/IBHBIG, ACAYKTHUBHBIC,
1o aHaJIOFI/II/I), J€J1aThb BBIBOJBI U 3aKJIIOYUYCHUS,

YMEHME NPUMEHATh B IPOLECCE MO3HAHUS MOHATHUS (MPEIMETHBIE M METAIPEJAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XUMMH, HPeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUSI — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH YdeOHO-
IIO3HABATENIBHBIX 3a/1a4, C Y4€TOM OSTHUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKkTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
[IPOTUBOPEYHS B U3yYaEMBIX IIPOLECCAX U ABJICHUIX.

Ba3oBbie nccienoBaTeLCcKue AeliCTBUA.

YMCHHEC HCIOJIb30BATh IMOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA ITO3HAHUSA, a
TaK)XKC B KaueCTBC OCHOBBI JJIA q)OpMI/IpOBaHI/IH THUIIOTE3bI II0 MPOBEPKE MNPaBUIIBHOCTU
BBICKa3bIBA€CMBbIX CY)KHGHHﬁ;

MpUOOpETEHUE OMbITa IO IUIAHUPOBAHHIO, OPTaHM3AIMM U IPOBEIECHUIO YYEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOI0aTh 3a XOJIOM IPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBAThH €ro
pe3ynbTaT, (GOopMyIHpoBaTh OOOOHIEHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMs, COCTABIIATh OTUYET O MPOJIETaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUJOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa



XUMHYECKOTO COJepKAaHUs, CIPaBOYHBIE TIOCOOMs, pecypchl MHTepHeTa), KPUTUYECKH
OLIEHUBATh TPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(OPMALIHIO;

YMEHHUE MPUMEHSTh Pa3JIMYHbIC METOJbI U 3alIPOCHI IPU MOUCKE U 0TOOpe MH(OPMAIMH H
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOMMBIX JIJISl BBIMOJTHCHUS YU€OHBIX M MIO3HABATEIBHBIX 3314
OIpENEIEHHOr0 THUIA, MPHOOPETCHUE OIbITa B 00JAaCTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3THMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
uH(pOpMAIMKM W WJUTIOCTPUPOBATH pEIIaeMbIe 3a/ladll HECJIOKHBIMH CXEMaMH, JUarpaMMaMH,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSIMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B IMpollecce y4eOHOW M UCCIIe0BATEIbCKOM
JEeSTEIIbHOCTH HH(POPMAIIMIO O BIUSHUU IPOMBIIUICHHOCTH, CETbCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKaroUe MpUpOIHON CPEIbL.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJlaBaTh BOINpOCHl (B XOA€ Auajgora M (WiIu) IUCKYCCHM) IO CYILECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATH CBOM HPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI TIPEJICTABIIAT IMOTYICHHBIC PE3yIbTaThl IO3HABATEIIHLHON JEATCIILHOCTH B YCTHBIX
U TNHCHhMEHHBIX TEKCTaX; [eJIaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIMOJHEHHS XHMUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OIBITA, JTAOOPATOPHOH pPabOTHI MO WCCICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUS y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM TO3HABATEILHOU U
UCCIIEIOBATEIBCKOW JACATEIBHOCTH TIPU PEIICHUU BO3HUKAIOUIMX TPO0JIeM Ha OCHOBE y4éra
00X WHTEPECOB M COTIIACOBAHUS MO3UIINH (00CYXICHUsI, 00OMEH MHCHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPJAUHAIIMS COBMECTHBIX JICHCTBHH, OIIPEICIICHINEe KPUTSPUEB 10 OI[CHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1CHCTBHUA:

YMEHHUE CAMOCTOSTEIBHO OIPENEIATh LEIN ACATEIBHOCTH, IUIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBaThb W TNPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JEATEIbHOCTb, BBIOMpPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HaBaTelIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AJITOPUTM JEUCTBUM NpH
BBIMOJIHEHUH 33aHUMl ¢ y4€TOM IMOJyYeHHMs] HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTax —
BEIL[ECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBHE IOJYUYEHHOI'O pe3yibTaTa 3asBICHHOW LIEIH,
YMEHUE UCIIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIIaracMble B YCIOBUH 3aJaHUM.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPE3yNBTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COACPIKAHUS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOil pabodeil mTpoOrpaMMoOil, BBIIETSIOT: OCBOSHHBIC
00ydJaronMMucs Hay4YHbIe 3HAHUS, YMEHHs W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBI JEATEIBHOCTH TO TMOJIYYSHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETAINH, TPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYaIIHUSIX.



K xoHiy oOydeHus B 8 KJjiacce mpeaMeTHBIC pe3y/lbTaThl Ha 0a30BOM YpPOBHE IOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

PACKpBIBATH CMBICII OCHOBHBIX XMMHYECKHMX IMOHATHHA: aTOM, MOJIEKYJa, XUMHUYECKUIl
AJIEMEHT, IPOCTOE BELIECTBO, CJIOXHOE BEILIECTBO, CMeCh (OJHOpPOJIHAs W HEOJHOPOAHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAs M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J10JII XMMUYECKOrO 3JIEMEHTa B COEIMHEHUH, MOJISPHBIH OOBEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas
peaknus, KIacCU(pHUKAIM PEAKUUH: peakMu COSAMHEHUS, PEAKLUUU pa3IoKEHUs, PeaKiuu
3aMeIleHus], peakliud 00MeHa, 9K30- U 3HIO0TEPMUYECKUE PEAKIIMU, TEIUIOBON 3 (eKT peakiuu,
AIpO aTOMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTallb, paAUyC aTOMa, XUMUYECKas CBS3b,
HOJISIpHAst U HENOJIApHAs KOBAJCHTHAs CBs3b, MOHHAS CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAl|s) B pacTBOPE;

WIIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMUYECKUX MOHATUH M NPUMEHSTH 3TH
HOHSITHS IIPY ONTMCAHUM BELLECTB U UX IPEBPAILIECHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsI COCTaBJI€HUS (OpPMYyJ BELIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUM;

OlpeNeNATh BAJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COCIMHEHMSX, CTEIEHb
OKHCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAICKHOCTh BEIIECTB K ONpPEACIEHHOMY
KJaccy COeAMHEHUH 1o QopMynam, BUJ XUMHUECKOW CBsI3M (KOBaJEeHTHAss M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

packpeiBath cMmbici Ilepuogmueckoro 3akona /[I. W. MenneneeBa: JeMOHCTpUpPOBAThH
MOHMMAaHHE NEPUOINUYECKON 3aBUCUMOCTU CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOXKEHUS B
[Tepuonuueckoil cucteme, 3aKOHOB COXPAaHEHHS MacChl BELLIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

ONHUCBIBaTh W XapakTepuszoBaTh TaOnuuHyto Qopmy Ilepuonuueckoil cucremsl
XUMHUYECKHMX 3JIEMEHTOB: paszjinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «noOouHas
noarpynna (b-rpynma)», mansle U OojblinMe NEpUOJbI, COOTHOCUTH 0003HAUYEHUs, KOTOpHIE
umerotes B tabmune «llepuomuyueckas cucrema xuMmudeckux snementoB /. M. MenneneeBay ¢
YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsn
a1pa, oOlIee YUCIIO 3JIEKTPOHOB U PACIPEIETICHUE UX 10 3JIEKTPOHHBIM CIIOSM);

KJaccu(UIUpPOBaTh XMMUYECKHE AJIEMEHTbI, HEOPTaHUYECKUE BEIECTBa, XMMHUYECKHE
peakuuu (1o YMCIy U COCTAaBY YYacTBYIOLUX B PEAKLMU BEUIECTB, 10 TEIJIOBOMY 3 (DEKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOICTBAa BEIIECTB pa3IMYHBIX
KJIACCOB, NMOATBEPXkAasl ONMHMCAHWE MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKIIU;

IIPOrHO3MPOBATh CBOICTBA BEUIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKHUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBUIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO Macchl BEIIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOT0 JIEMEHTa 1Mo (popMyJlie COeAMHEHHS], MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MPOBOAMTH PAcU€ThI 0 YPABHEHUIO XUMUYECKON PEaKIUH;

IIPUMEHATh OCHOBHBIE OINEPALUU MBICIUTEIBHON NEATENbHOCTH — AHAJIW3 U CUHTE3,
cpaBHeHHEe, OO0OOIIeHHE, CHUCTeMaTH3allui0, KJIacCU(UKAIUIO, BBISBICEHHE MPUIYUHHO--
CJIEICTBEHHBIX CBA3EM — JUIsl U3yUYEHUSI CBOMCTB BELIECTB M XMMHMUECKUX PEAKIUI, ECTECTBEHHO-
HayyHble METOJbl IO3HAHMUS — HAONIOJIEHUEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPHUMEHT
(peasIbHBIN ¥ MBICIIEHHBIH );

cleoBaTh IMpaBUjaM  TIOJB30BAaHUS XUMHUYECKOHM Tocyaod U 1a00paTOpHBIM
o0opyJIoBaHMEM, a TakKe INpaBWwiIaM oOOpalleHHss C BELIECTBAMH B COOTBETCTBUU C
UHCTPYKUMSMU IO BBIMOJIHEHUIO J1a0OpAaTOPHBIX XUMHYECKHUX OIBITOB [0 TOJYYEHUIO U
coOMpaHuIo ra3000pa3HBIX BELIECTB (BOAOPOJA W KHUCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C
onpeAes€HHOM MacCOBOM J0JIEM pacTBOPEHHOTO BENIECTBA, IUIAHUPOBATH M IMPOBOJUTH



XUMHUYECKHE IKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB MIENIOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMycC, (heHONPTaTCHH, METHIIOPAHK U JPYTHE).

K koniy oOydeHus B 9 KJjacce nmpeiMeTHBIE Pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxkatb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX IOHATUH: XUMMUYECKHI 3JIEMEHT, aToM,
MOJIEKyJa, HMOH, KaTHOH, AHHUOH, IPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEaKLMs, XUMHYECKas CBS3b,
TEIUIOBON PPEKT peakiyu, MOJb, MOJIIPHBIH 00BEM, pacTBOP, 3JIEKTPOIUTHI, HEITIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajau3aTrop, XMMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuy, OKHUCIMTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHHME, aAJJIOTPOIMS,
aM(pOTEepHOCTh, XMMHUUYECKasl CBA3b (KOBaJICHTHAs, MOHHAs, METa/NIN4ecKas), KpUcTalJnuecKas
pemérka, KOppo3us METaJlJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pPEaKIUH, MPeneabHO
nomnycrumast konuentpanus I1JIK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHYECKMX IOHATUH U HPUMEHATH 3TU
HOHATUS NPH ONMCAHUU BELIECTB U UX MPEBPALLCHUN;

UCITIOJIB30BAaTh XMMHUYECKYI0 CHMBOJIUKY JJISl COCTaBICHHS (OpPMYN BEIIECTB U
YPaBHEHMH XMMUYECKUX pEaKIHii;

OIPEEIATh BAJIEGHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
pa3IMYHOI0 COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COEIUHEHHUH IO
(dopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opmyie, Xxapakrep cpelbl B BOJHBIX PacTBOPAX
HEOPraHUYECKUX COSAMHEHUN, TUI KPUCTAININYECKON PEeIIETKY KOHKPETHOT'O BEIIECTBA;

packpeiBath cMbici [lepuonndeckoro 3akona /1. . MenzaeneeBa u AeMOHCTPUPOBATH €T0
NOHMMAaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TadbmuuHyro (opmy Ileproandeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «IJlaBHas mojarpymnna (A-rpymma)» U «oOoyHast
noarpynna (b-rpymnmna)», Manbsle W OoJbIIME NEPUOABI, COOTHOCHUTH O00O3HAYEHUS, KOTOpBIE
UMEIOTCS B TNEPHOAMYECKON TaONUIEe, C YHUCIOBBIMH XapaKTEpUCTHKAMU CTPOEHHUS aTOMOB
XUMHUUYECKHX JIEMEHTOB (COCTaB M 3aps] siipa, 00llee YUCIIO 3JIEKTPOHOB U paclpeeieHne uxX
0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COEIMHEHMH B Ipeaenax MajiblX MepUOIOB U INIaBHBIX MOATPYII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEILIECTBA, XUMUYECKUE
peakuuu (1o YKCIy M COCTaBy yYacTBYIOIIMX B PEAKLMU BEILIECTB, IO TEIUIOBOMY 3 (eKTy, 1Mo
MU3MEHEHUIO CTENICHEN OKHCIEHHSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBaTh) OOIME U CHEHU(pHUUECKUe XMMHUYECKHE CBOMCTBA
IIPOCTBIX M CJIOYKHBIX BEIIECTB, MOJATBEPKIasl ONMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX U MOHHBIX
YPaBHEHHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN;

COCTaBJIITh YPaBHEHUS SJIEKTPOJUTHYECKOM ITHCCOLMAIMUA KUCIIOT, MIEJI0Ye U COJeH,
NOJIHBIE M COKpalIEHHbIE YpaBHEHHUS peakuuil HOHHOrO OOMeHa, ypaBHEHMs peaKIHid,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHWE T'€HETHMUECKON CBA3M MEXKIY BELIECTBAMHM PAa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUil MOCPEeICTBOM
COCTaBJICHUS JIEKTPOHHOTO OaJlaHCa ITHX PeaKLuii;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOEHHS, BO3MOXHOCTH
IIPOTEKAHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;



BBIYUCIISATh OTHOCHUTENBHYIO MOJIEKYJISPHYIO W MOJISIPHYIO MAacChl BELIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa 1Mo (popMyIie COeMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
POBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEaKIINu;

coOuoaTh  IpaBWiIa  IOJb30BAaHUS  XMMHUYECKOH MOCYyIoOM M J1abOpaTopHBIM
000pyI0BaHUEM, a TAKXKE MPaBUIIa OOPAIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIUSAMU
[0 BBINOJHEHUIO Ja0OpaTOPHBIX XWMHUYECKHUX OINBITOB IO TOJYYEHUIO M COOUpPaHUIO
ra3000pa3HBIX BEIIECTB (aAMMHAKa M YTIIEKUCIIOTO ra3a);

IPOBOJUTh PEAKIMH, MOATBEP)KIAIOIINE KAaueCTBEHHBIH COCTAB pa3IMYHbIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMui-, MoAMI-, KapOonar-, ¢ocdar-, cuimkar-,
cyibdar-, THAPOKCUJ-MOHBI, KATHOHBI ~AaMMOHHMA ¥ MOHBl M3Y4YEHHBIX METaJJIOB,
NPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX HEOPTaHUYECKHUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEpalMM MbICIUTEIbHON IEATENbHOCTH — aHAJU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINIO, BBISIBICHUE NMPHUYNHHO-CIICACTBEHHBIX CBS3€H — IS
U3y4eHHsI CBOMCTB BEIECTB U XMMUYECKUX PEAKIUil, €CTECTBEHHO-HAYUYHbIE METO/IbI T03HAHUS
— Ha0JII0IeHHEe, U3MEpEeHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (PeaIbHbIN U MBICICHHBIN).
TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HanmenoBanune KoandgectBo yacos DnekTpoHHbIE (IUPPOBEIC)
n/m pa3ziesioB U TEM Beero  Kourponbbie IIpaktuueckue 00pa3oBaTellbHbIE PECYPCHI
IIpOrpamMMBel paboThl paboThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
1.1 Xumus — BakHast 5 2 bubmuorexa [JOK
o0acTh https://m.edsoo.ru/7f41837c
€CTECTBO3HAHUS U
MPAKTUYECKOU
JIeITeIIbHOCTH
YyeJ0BeKa
1.2 BemectBa u 15 1 bubnnoreka IIOK
XUMHYECKHE PEAKIINN https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. Baxkneiimme npeacTaBuTe Il HEOPraHUYECKUX BellleCTB
2.1 Boznyx. Kucnopon. 6 bubnuoreka [JOK
[ousiTre 06 okcuaax https://m.edsoo.ru/7f41837c
2.2 Bopopon.Ilonstue o 8 1 bubnmnorexka HOK
KHMCIIOTaX M COJISIX https://m.edsoo.ru/7f41837c¢
2.3 Bona. PactBopsl. 5 1 1 bu6nuoreka [IOK
[oustue 06 https://m.edsoo.ru/7f41837c
OCHOBaHHMSIX
2.4 OCHOBHBIE KIJIACCHI 11 1 1 bu6nuoreka [IOK
HEOPraHUYECKUX https://m.edsoo0.ru/7f41837c
COCAUHEHMI
Hroro no pazneny 30

Pa3nen 3. [lepnoanueckuii 3axon u Ilepuoanyeckas cucrema xumudeckux iementosn /1. U.
MenaeneeBa. CtpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

3.1 Ilepuoanueckuii 3aKOH 7 bu6nuoreka [IOK
u [lepuoanueckas https://m.edso0.ru/7f41837c
CHCTEMa XUMHUUYECKUX
snemenToB /l. U.
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No HaunmenoBanue KonuyecTBo vacos DneKkTpoHHbIE (IU(PPOBHIE)

/I pa3zieNoB U TEM Beero  Kourponbbie [Ipaktuueckue 00Pa3s0BaTEIbHBIC PECYPCHI
[IpOrpaMMbl paboThI paboThI
Menpeneena.
Ctpoenue aToma
3.2 XuMn4eckas CBS3b. 8 1 bu6nmoreka [IOK
OxwucnuTenbHO- https://m.edsoo0.ru/7f41837c
BOCCTAHOBUTEIIbHbBIC
peakuuu
Htoro no pazneny 15 bubmmoreka [IOK
https://m.edso0.ru/7f41837c
PeszepBHOE Bpems 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO 68 4 5
YACOB I10
I[TPOI'PAMME
9 KJIACC
Neo HawmmenoBaHue pa3fenoB U TeM Konmgecto gacos DnexTpoHHbIe (TUPPOBBIC)
/n HIPOrpaMMBbl Beero  Kontponshbie [Ipakriueckue ~ O0Pa30BaTesbHBIC PECYPCHI
paGoThI paboTHI

Pa3zgea 1. BemecTBO 1 XUMHYeCKHEe peaKkun

1.1 TToBTropenue u yriryojacHue 5 1 bubnuoreka [JOK
3HAHHUW OCHOBHBIX Pa3/Ie/IOB https://m.edso0.ru/7f41a636
Kypca 8 kiacca

1.2 OcHOBHBIEC 3aKOHOMEPHOCTH 4 bubnmnoreka HOK
XMUMHUYECKHX PeaKini https://m.edsoo.ru/7f41a636

1.3 DnekTponuTHYecKas 8 1 1 bubmmoreka LIOK
aucconuanus. XuMHU4ecKue https://m.edsoo.ru/7f41a636
pEaKIuy B pacTBOpax

HWroro mo pazneny 17

Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS

2.1 OOuias XxapakTepUCTHKA 4 1 bubmmoreka LJOK
XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. I'asorenst

2.2 O0u1as XxapakTepUCTHKA 6 bubmmoreka LJOK
XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u eé
COETMHEHUS

2.3 OOu1as XxapakTepUCTHKA 7 1 bubmuoreka [JOK
XMMHUYECKHX 3JIEMEHTOB https://m.edso0.ru/7f41a636

VA-rpymrsl. A3ort, pochop
1 MX COEIUHEHMSI

2.4 O0mmas xapaKTepruCcTHKa 8 1 2 bubmuoreka [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edso00.ru/7f41a636
IVA-rpynnel. Yraepon u
KPEMHUI U MX COCIMHEHHUS

Htoro no pazneny 25
Pa3zgen 3. MeTa/sIbI M X COCIUHEHU S
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Ne HanmeHoBaHUE pa3ziesioB U TEM

n/n HPOIrpaMMbl Beero

3.1 O0wwme cBOICTBA METAIIIOB 4

3.2 BaxkHeumme MeTaibl ¥ UX 16
COEIMHEHN

HWroro 1o paszgeny 20

Paznen 4. Xumus 1 OKpyskamomas cpeaa

4.1 BemecTBa ¥ MaTepHabl B 3
KHU3HH YeJIOBEKa

Hroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB 110 [TPOTPAMME

KonmdaectBo yacos

Kontponbhusie [IpakTuueckue

paboThI

paboTEI

DnexTpoHHbIe (IIU(POBBIE)
00pa3oBaTeNbHBIC PECYPCHI

bu6nmoreka [IOK
https://m.edsoo0.ru/7f41a636

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK
https://m.edsoo0.ru/7f41a636

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636
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