PABOYAS ITPOI'PAMMA
YUYEBHOI'O ITPEJMETA
«XHUMMUA»

8 KUIIACC

COAEPXKXAHUE YYEBHOI'O ITPE/IMETA

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Poib XuMHUKM B JKU3HM 4YEJIOBEKAa. XMMHSI B CHCTEME
Hayk. Tena u BenjectBa. @U3NUECKUE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSTHUE
BelecTB. [IpemyioxkeHne 0 MeTonax MO3HaHUSA B XUMHUU. UUCThIE BellecTBA U
cmecu. CriocoObl pa3ziesieHnst cMecei.

ATOMBI W MOJIEKYJIbl. XUMUYECKHE 3leMEHThl. CUMBOJBI 3JIEMEHTAPHBIX
31eMeHTOB. [IpocThie U COKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSHCTBA cOCTaBa BemlecTB. OTHOCUTENbHAS aTOMHasA Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 107151 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHHUSIX.

KomnuectBo BemecTBa. Monb. Moisipast macca. B3auMocBsi3p KOJIMYECTBA,
MacChl M YHCIIa CTPYKTYPHBIX BemiecTB. Pacuétel mo ¢opMynaMm pe3yiabTaToB
pe3yJIbTaTOB.

dusznyeckue W MEXaHUYECKUEe sIBJICHUA. XUMUYECKash peakius U ee
IIPU3HAKH. 3aKOH COXpaHEHUs Macc BEIIECTB. XUMHUYECKHE
ypaBHeHus. Knaccudukaiuss  SKOHOMHYECKOTO  BO3JEHCTBUS  (COEIUHEHUS,
pa3NoKEeHMsI, 3aMEHBI, 0OMEHa).

Xumuueckuii IKcnepumenm

3HAKOMCTBO C XUMUYECKOHW MOCYI0U, TPAAUIIMOHHBIE pa0OTHI B 1abopaTopuu
U MpueMbl oOpaIrieHus ¢ JJabopaTOpHBIM 00OPYIOBAHUEM, U3YUYCHHE U OMUCAHUE
(bu3nYecKuX CBOMCTB 0Opa3l0B HEOPraHWYECKUX BEIIECTB, HAOIIOJCHHUE 3a
¢dbuznyeckuMu BeliecTBaMu (TUIaBJICHUE BOCKA, TasTHUE JIbJla, pAaCTUPAHUE caxapa B
CTYNKEe, KUIIEHWE U KOHJEHCAIMs BOJbl) MU XMUMHYECKUMH BEIIECTBAMU (TOpEHUE
CBEUYH, NMPOKAJIMBAHHE MEIHOW IMPOBOJIOKH, B3aWMOJICHCTBUE Mela C KHCJIOTOM)
HaOMoIcHNe, HAONIOJICHHE W ONMMCaHWe NPHU3HAKOB TMPOTEKaHWsS TOTOKa
(pa3noxeHue caxapa, B3aUMOJCHCTBHE CEPHOW KHUCJIOTHI C XJIOPHIOM Oapws,
paznoxenue ruapokcuaa meau (II) mpu HarpeBanum, B3aMMOJIECHCTBUE Keje3a ¢
pactBopom TBepaoi memu (II), u3ydenue cocoba pasjeicHue cMeceil: ¢
MOMOII[LI0 MarHuTa, GUILTPOBAHUE, BEIIAPUBAHKE, JTUCTUIUISAIMSA, XpoMaTorpadus,
MPOBEJIEHUE OYMCTKU TMOBAPEHHON COJIM, HAOJIIOJCHUE W OIMHCAHHE PE3yJIbTaTOB
MPOBEJICHUS OIbITa, WUIIOCTPUPYIOIIEE 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MoOJeeN MOJIEKY (IIapOCTEPKHEBBIX ).



Bakueiiue npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech raza. CocraB Bo3ayxa. Kucmopon — sieMeHT U mpoctoe
BelecTBo. Haxoxaenne kuciopoga B mOpupone, (PU3NYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunnl. [Ipumenenne  kucnopona. CrnocoOb
MOJyYeHHs] KucjiopoAa B Jjaboparopusix u Ha mnpousBoAcTBe. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/Ia.

TernnoBoi 3P PeKT XUMHIECKOTO COCTOSHUS, TEPMOXUMHUICCKHUE YPABHEHUS,
9K30- U SHJOTEPMHUYECKHE COCTOAHMS. TOIUIMBO: Yroib M MeETaH. 3arps3HCHUE
BO3]lyXa, CTENEHb MapHUKOBOTO A (eKTa, pazpylieHue 030HOBOTO CIIOS.

Bomopon — »snemMeHT u mpoctroe BemiecTtBo. HaxoxzaeHue B mpupoJe,
buznuecKux U XUMUYECKUX CBOMCTBAX, IIPUMEHECHUH, crioco0ax
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00beM raza. Pacy€rsl mo XUMHUUECKUM YPaBHEHUSIM.

dusnueckue CBOICTBa Boabl. Boma Kak
pactBoputenb. PactBopbl. HackieHubie 151 HEHACHIICHHbBIC
pacTtBOphl. PacTBOpUMOCTh  BemiecTB B Bojae. MaccoBass [0JisI  BellecTBa B
pactBope. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHUs. Poib pacTBOPOB B PUPOAE U
B KW3HU 4elioBeKa. KpyroBopoT BOAbI B MPUPOAE. 3arps3HEHUE OKPYKalolIeH
cpennl BoA. OXpaHa U OYMCTKA BOJBI.

Knaccuduxanus Heopranmdyeckux coeauHeHuid. Oxcuapl. Knaccudukarms
OKCUJIOB:  ozeoOpasyroniue  (OCHOBHBbIE,  KHUCJIOTHbIE, aM(OTEpHbIE) U
HecoseoOpaszyronue. HomMenknatypa  okcuaoB. @U3MUECKUE U XUMHUYECKHUE
CBOMCTBa OKCHUJIOB. [ToirydeHre OKCHI0B.

OcHoBanus. Knaccudukarus — ocHOBaHUM:  MIENOYM W HEpellaeMble
ocHoBanusi. Homenkmnarypa ocHoBaHuii. OCHOBaHbl (DU3MYECKUE U XHUMHYECKUE
cpoiictBa. [loryyenne ocHOBaHUM.

Kucnotsl. Knaccudukanusa xkucnor. Homenknarypa kucioTsel. u3nuecKue u
XAUMHUYECKHUE CBOICTBA KUCJOT. Pan AKTUBHOCTHU METAJIJIOB
H. H. bekerosa. [Tonydyenue KucmoTsl.

Conu. Homenknatypa  cosneid. ®u3nueckue W XMMHYECKHME  CBOMCTBa
conu. [lonydyenue conen.

['eHeTnueckas CBsI3bp MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm

KAUECTBEHHOE ONPEACIICHUE COACPKAHUS KHCIOPOAA B BO3/IyX€E, MOJIyUYECHHE,
cOOp, pacno3HaBaHWE W M3YyUYEHHE CBOMCTB KHUCIOpOAa, HaONIOACHHE 3a
B3aUMOJICHCTBUEM BEILIECTB C KHUCIOPOAOM U YCIOBHM BO3HUKHOBEHUS W
MOBBINICHUS TOPEHUS (TT0’Kapa), 03HAKOMJICHHE C BHIOOpPKaMU OKCUIOB U OITUCAHUE
WX CBOKMCTB, MOJy4YeHHe, cOOp, paclo3HaBaHWE W H3yUYEHHWE CBOMCTB OKCHIIOB
(ropenue), Bzaumoneiicteue Coemunennoro KoposectBa ¢ okcumaom memau (1)



(BO3MOYKHO MCIIOJIb30BAaHHME BHIE€OMATEpUANIOB), HAOIIOCHHE 00pa3loB BEILECTB,
comepamux | MoJib, HCCIIEIOBAHUE E€CTECTBEHHOTO PACTBOPEHHUSI BELIECTB C
MIEPEMEHHON PACTBOPUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C OMNPEAEICHHBIMU
paclbUIEHHBIMUA JOJIIMU PACTBOPEHHOTO BEIIECTBA, B3aHMMOJECHCTBUE BOJBI C
MeTtaslaMu  (HaTpueM W Kajgbuuem). ) (BO3MOXHO  HCIIOJB30BaHUE
BHUJICOMATEPUAIIOB),  HUCCIEJOBaHHE  OO0pa3lloB  HEOPraHUYECKUX  BEIIECTB
pa3IMyYHBIX KJIAcCOB, HAOIIOJICHHE 33 M3MEHEHHUEM OKpPacKd HHIWKATOPOB B
pacTBOpax KHUCJIOT W IeNlovell, n3ydeHue B3aumojierictBus okcunaa meau (II) c
pacTBOPOM CEPHOM KHCIOTBI, KHCIOTBI C  METaUlaMH, [OCJIEAOBaTEIbHAs
HEWTpanu3anus, IMOJYyYEHHE HEPaCTBOPUMBIX OCHOBAaHHU, BBITECHEHHE OJIHOTO
METaJljIa U3 APYTroro pelieHus: COIM, PeIICHUE YKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanuyeckuit 3axkoH u Ilepuoguyeckasi cucreMa MmO 3JjIeMEHTAM
. A. MenneseeBa. CtpoeHne aromMoB. XMMHYeCKass CBA3b. OKUCIUTEIBHO-
BOCCTAHOBHUTE/bHbIE COCTOSTHUSA

[IepBble MepBI IO OPraHU3aLMU ITUILEBBIX AIEMEHTOB. [Ipenoxkenue o rpyrre
CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJI0OYHO3EMENIbHbIE METasllbl, TaJOreHBbI,
MHEPTHBIE ra3bl). DIEMEHTHI, coepxKaline aM(pOoTepHbIe OKCUIbI U TUIAPOKCUIBL.

[lepnogmueckuil 3akoH. [lepronnueckas cucrema ynpaBlICHHs dJIEMEHTaMU
. . Menneneesa. KoporkonepunoaHas U JUTMHHONIEPUOIHAS (opMbI
[Tepronnueckoit cucrembl OCHOBHBIX 3neMeHTOB J[. 1. Menneneesa. [lepuoasr u
rpynnbl. QU3NYECKUA CMBICI MTOCIEIOBATEILHOIO HOMEPA, HOMEPOB MEPUOIOB U
IPYIIIBI 3JIEMEHTOB.

Ctpoenue atoMoB. CocTaB ATOMHBIX
anep. M3otomnbl. DnekTpoHbl. CTPOUTENHCTBO AJIEKTPOHHOTO 000JI0YKa aTOMOB
IIEPBBIX 20 AJIEMEHTOB [Tepuonnueckoii CHUCTEMBI

. 1. MenaeneeBa. XapakTepUCTUKa XUMUYECKOTO 3JIEMEHTA IO €0 MOJIOKEHUIO B
nepuoaunueckon cucreme . 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS paJnyca aTOMOB 3JIEMEHTapHBIX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPyIaM U Nepruoaam.

3HayeHuEe MEePUOJUYECKOT0 3aKOHA U MEPHOJUYECKON CUCTEMBI SIBISIOTCS

DJIEMEHTAMM pa3BUTUA Hayku U npaktuku. 1. 1. Mennenees — yu€HbIl W
rpa)XJaHVH.
XuMuueckas cBs3b. KoBaneHTHas (mossipHast " HETIOJISIpHAas )

CBSI3b. DJIEKTPOOTPHULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBSI3b.
CreneHb okucieHus. OKUCINTEILHO-BOCCTAHOBUTEILHEIE
cocrosinus. [Iporneccsl OKMCIICHHUS u BoccTaHOBJIeHHSA. OKHUCIUTEIIH |
BOCCTAaHOBHTEIIU.
Xumuueckuii IKcnepumenm .



u3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETaUIOB, B3aWMOJCHCTBHUE
TUJIPOKCHAA LHMHKA C pacTBOpaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX BO3HUKHOBEHHUE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX SBJICHUM
(ropeHue, peKUM pasiioKEHUs, COSTUHECHMUS ).

Mesricnpeomemmnuwle céasu

Peanmnsanyss MeXnpenMETHBIX CBS3€M NPH HM3YYEHUM XUMHUHA B 8 Kilacce
OCYILECTBIISIETCS MOCPEACTBOM  HCHOJIb30BAHMUSI KAaK €CTECTBEHHO-HAaYyYHBIX
MOHATUM, TaK W TIOHSATUMN, SIBIISIIOIIMXCS CHUCTEMHBIMHU JUIsl JIETKMX BEIIECTB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO6mue ecTeCTBeHHO-HAYyUHbIe TTOHATHS: HaydHble (haKThl, TUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KiIacCupUKalus, NEePUOJAUYHOCTh, HAOIIOJEHNUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusnka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIHI,
PaIuO0aKTUBHOCTh, MOJIEKYJIa, CPEAHUHN 3apsii, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHUE BEIIIECTBA, a3, (u3udecKas BeIUYMHA, BEJIMUYMHA U3MEPEHHUsI, KOCMOC,
rraHeTa, 3B&371b1, COJIHIIE .

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, rugpocdepa, MOJIE3HBIE MCKOMAEMble, TOPHbBIC
MOPO/IbI, MOJIE3HBIE UCKOIAEMbI€, TOILJIUBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS IIPOI'PAMMBLI 110
XNMHUHN HA YPOBHE OCHOBHOI'O OBIIECTBA OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PEe3yJIbTaThl OCBOCHUS MIPOTrpaMMbl OCHOBHOW 00pa30BaTEIbHON
OCHOBBI B XOJI¢ OOY4YeHHUS B EIUHCTBE OO0pa30BaTEIBHOW M TMEIArOrHYECKOM
JEATETLHOCTH B COOTBETCTBHU C BKJIIFOUEHHWEM COIMOKYJIBTYPHBIX M JTYXOBHO-
HPaABCTBEHHBIX IIEHHOCTEH, MPOBOJUMBIX B OOIIECTBE COOJIOACHUS M HOpPMaMH
MOBEJCHUS W  COOJIOJEHUs Tpollecca CaMOIO3HAHMS, CAMOPa3BUTHUS U
COIMAIIN3AIHN 00yYarOIIUXCS.

JIn4HOCTHBIE  pe3yibTaThl  OTPAXKEHUS  CHOCOOHOCTH  OOYYAIOIIMXCS
PYKOBOJIUTH CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OPUEHTAIUMA W PACIIUPEHUS
OTIBITA JCATCIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHBIC OTHOIIECHUS K OTCYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAy4YHOMY HACJIEAWIO, TOHUMaHNE 3HAYCHUS XUMUYECKONW HAyKH B COBPEMEHHOM
YKU3HH 00111eCTBA, CIOCOOHOCTH BJIA/IETh JJOCTOBEPHOU MH(OpMAIHEH 0 MepeoBhIX



JIOCTIDKEHUSIX W OTKPBITUSAX  MHPOBOM M OTCUYECTBEHHOH  XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX O YCTPOWCTBAX MHUpA M OOIIECTBA;

2) BbICIIIEE 00pa3oBaHMeE:

NPEJCTaBICHUE O COIUAIBHBIX HOPMaxX M TPaBUJIaX MEKIUIHOCTHBIX
OTHOIIICHUH B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIEIOBAaTENbCKOM, TBOPUYECKOM M JAPYruxX  BHUAAX
JESITEIbHOCTH, TOJATOTOBKE K Pa3HOOOPa3HOW COBMECTHOM JAESITEIBbHOCTH NpU
BBIIIOJIHEHUH yUYEOHBIX, IT03HABATEILHBIX 3a/1a4, BBIMOJHEHUH XHUMHYECKHX
DKCIIEPUMEHTOB,  COCTABIICHUM  y4eOHBIX  MPOEKTOB,  CTPEMIICHHUSX K
B3aMMOIIOHMMAHUIO W B3aUMOIIOMOIIIM. B TIPOIIECCE ITON y4eOHOH AESITCIBHOCTH,
aHAIM3UPYWTE CBOE TIOBEJEHUE M TOCTYNKH CBOUX TOBApHUIIECH C TMO3UIUH
MOpPAJILHBIX W TIPABOBBIX HOPM C YYETOM OCO3HAHUS IMOCIICACTBUN TOCIIETYIOIITIX
JICHCTBUM;

3) HEeHHOCTH HAYYHOTO MO3HAHNS '

MHUPOBO33PCHUYECKHE HAYYHBIC MPEICTABICHUS O (DU3MUECKUX CBOHCTBAX U
COCTOSIHUM, COOTBETCTBYIOIIME COBPEMEHHOMY TOJIXOAY pa3BUTHS HAyKH U
(GbyHIaMEHTAIBHBIX TPHWHIMIIOB JJII TOHMMAHUS CYINIHOCTH KapTUH MHpa,
NpEACTaBICHUS 00 OCHOBHBIX NPUHIMIIAX Pa3BUTUS HPUPOIBI, B3aUMOCBS3SIX
YeJioBeKa C MPUPOTHOM CPEIOii, O POITU XMMHH B TO3HAHUU STHX 3aKOHOMEPHOCTEH;

TI03HABATEIbHBIC MOTHUBBI, HANPABJICHHBIC HA TOJYYCHHUE HOBBIX 3HAHWHA B
o0JacTM  XUMHUHM, HeoOXoJuMble [UIsi HAONIOACHUS 3a NpoueccaMu H
MEPOTIPUSATHIMH, TTO3HABATEIBHOMN, HHOOPMAITMOHHOW W YUTATEIBCKON KYJIBTYPHI,
B TOM YHCJIC HABBIKU PaOOTHI C YUEOHBIMH TEKCTAMH CaMOCTOSATENBHO, CIIPABOYHOM
JIUTEPATYPOH, ZOCTYITHBIMU TEXHHUECKUMH WH()OPMAIIIOHHBIMU TEXHOIOTHSIMU;

UHTEpeC K OOyYeHWIO ¥ IMO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHWIO, TIPOCKTHOM U  HCCIIEIO0BATEIHCKON
JeSITETLHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPABICHHOCTH W YPOBHS OOY4YCHHS B
HIEPCIICKTUBE;

4) popMupoBaHUE KYJILTYPbI 310POBBSI :

OCO3HaHME IIEHHOCTEH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3[0POBBI 00pa3 KM3HH, OCO3HAHHE MOCIEACTBUN U
HETPUSTHBIX BPEAHBIX MPHUBBIYEK (YIOTpEOJIEHUE alKoOToJis, HApKOTHKOB,
KypeHus1), HeOOXOIUMOCTb COOIOJICHUS MPaBUJI 0€30MACHOCTH MPHU JIBIKCHUU C
XUMHUYCCKHMH BEIICCTBAMU B ObITY U 00OCHOBAHHE YKU3HH;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpPEC K MPAKTUYECCKOMY M3YYCHHIO Tpodeccuit W Tpyla, OTHOIICHHE K
TPyAy W pe3ylibTaTaM TPYIOBOW JEATENLHOCTH, B TOM 4YHCIIE Ha OCHOBE
NPUMEHEHHS  TMPEIMETHBIX 3HAHUW 10  XUMHH, OCO3HAaHHBIH  BEIOOP
WHIMBUIYATBHON TPACKTOPHHU, IPOIOIDKEHHE 00pa30BaHus C YIETOM JIMYHOCTHBIX



WHTEPECOB M CIIOCOOHOCTEH K XHMHH, CBS3SIM M yCIIeXaM, YCIENTHOCTh
npodeccCHOHaNIbHASL ISATEIILHOCTh U Pa3BUTHE HEOOXOIUMBIX YMEHHIA, TOTOBHOCTD
alalTUPOBATHCS B IPOPECCUOHATIBHOM Cpejie;

6) 3K0JI0TNYecKOe BOCTIUTAHHE:

DKOJIOTMYeCKOe OTHOIIECHUE K MPUPOJIC KaK MCTOYHHKY KM3HU Ha 3emiie, Ha
OCHOBE €€ OCBEIICHHUsI, IOHUMaHKUEe [EHHOCTEH 3I0pOBOTO M Oe30macHoOro odpasa
’KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBCHHOMY MPHUHITUITY ¥ TICHXUYCCKOMY
3JI0POBBIO, OCO3HAHUE MPUHIUIIOB COOJIOICHUS PAaBUI 0E€30MaCHOTO MOBEICHHUS
npu paboTe C BEIIECTBAMHU, a TAK)KE B YCTAHOBJICHHOM IOPSIKE, YIPOXKAIOIIEM
3JI0POBBIO U )KHU3Hb JIFOICH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJIyUYCHHBIC TPU W3YYCHUH XUMHHU, JJIS
pelIeHus 3a1a4, TPAHUIL] OKPYKAOIIEH IPUPOIHON CPEbl, IS TOBBIMICHUS YPOBHS
0c000# KyJIbTypbI, OCO3HAHUS TII00ATFHOTO XapaKTepa IKOJOTHUECKUX MPOOIIEM U
CIIOCO0OB X PEHICHUS C MMOMOIILI0 METOJI0B XUMHUH, SKOJOTHICCKOTO MBIIUICHUS,
HABBIKOB PYKOBOJICTBA UMH B TI03HABATEIILHOW, KOMMYHHUKATHUBHON M COITUATIBHOMN
cdepe. MpakTHKa.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe MeTampeIMETHBIX pE3yJIbTATOB HMEIOTCS 3HAYUMBIE  JUIA
dbopMUpOBaHUSI MUPOBO33PEHHUSI OOIIIEHAYYHBIC MOHITHUS (3aKOH, TEOPUSsL, TPUHITHIIL,
runores3a, (akT, CHUCTEMA, NPOLECC, OHKCIEPUMEHT U JPYrue), KOTOpbIe
VCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUYHBIX XUMUUECKUX MPEAMETAX U MO3BOJISIOT Ha
OCHOBE 3HAaHUU U3 ATUX MPEeIMETOB (POPMUPOBATH MPEACTABICHUS. O IIEJIOCTHOCTH
HAyYHOW KapTUHBI MUPA, U YHUBEPCAIbHBIC HAYYHBIC ACHCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISTUBHBIE), KOTOPBIE MO3BOJISIOT 00ECIEYUTh MOMOIIH K
CaMOCTOATENILHOMY  IUIAHUPOBAHMIO U SIBHO  Y4YEOHOW  JI€ATEJIbHOCTH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHbIE TEXHOJIOTHYECKHE 1eHCTBUSA

ba3oBble JJornyeckue JaeiicTBUA:

METOJbl MCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIJICHUSI IIPU OCBOCHUU
3HAHUMW: PACKPBITh CMBICI TOHATUN (BBIICIUTH HMX XapaKTEpHbIC IPHU3HAKH,
COXPaHUTh B3aUMOCBSI3b C JPYTUMH MOHSTUSIMU), UCIOJIB30BATh KOHUEIIHUH IS
O0OBSICHEHUS OTJICTbHBIX (DAKTOB U HANPaBJICHUN, BBIOOPKY OCHOBAHUS U KPUTEPUS
JUI KIacCU(UKAMM XUMUYECKUX BEIIECTB M 3aKOHOMEPHOCTEH, COXpaHEHHUeE
MPUYUHHO- MOCIIEYIONINUE CBSI3U MEXTY 00bEKTAMH U3yUYCHUSI, CTPOST JJOTUUECKHE
paccyxaeHusl (MHIYKTUBHBIE, IEIYKTUBHBIE, M0 aHAJIOTHUSAM), JIEJIal0T BBIBOAbI U
3aKJIIOUCHUS;



YMETh TPUMEHSITh B TMPOIECCe TIIO3HAHWS TOHATUN (MPEeIMETHBIE U
MeTanpeMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MCIIONh30BaTh B XUMUH,
peoOpa3oBEIBAThH MIMPOKO MPUMEHSEMbIC B XUMHH MOJCIBHBIC MTPEICTABICHHS —
XAMHYECKAN 3HaK (CHMBOJIMYECKHE DJIEMEHTHI), XUMHUYECKYI0 (opmyny u
ypaBHEHUE, MEAUITMHCKAN PEKUM — TPHU BBINOJHEHUN Y4eOHO-TTO3HABATEIIBHBIX
3a/1a4d , ¢ y4€TOM 3THUX MOJICIBHBIX MPEACTABICHUN BBIABISTh U XapaKTEPHU30BATh
OTNICTIbHBIC TIPU3HAKM H3y4aeMbIX OOBEKTOB — DJJEMEHTAapPHBIX BEIIECTB U
GU3MYEeCKUX  MPUYWH, BBIBIATH  OOIMME  3aKOHOMEPHOCTH, MPUYHHHO-
CIICJICTBEHHBIC CBSI3H U TIPOTHUBOPEUHSI B M3YyIACMbIX MPOIIECCAX U SIBICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eCTBUSA :

YMETh HCIOJB30BaTh IOCTABJICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOB JJIs1 (HOPMUPOBAHHS THIIOTE3 IO HAITPABICHHUIO
K MMPaBUJILHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

MpPUOOPETEHUE OIbITa MO IIAHUPOBAHWIO, OPraHW3allMd W TPOBEICHHIO
YICHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 Pe3yJibTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIIAECT OTUET
O MpoJIeTITaHHOM padoTe.

Pa6ora ¢ unpopmaumeii:

yMEHUE BBIOWpPATh, aHAJU3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB M (OPM TMPEJACTABICHUS, TIOJydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaAygHO-TIOMYJIIpHAs JUTEpaTypa MO0 XUMHUYECKOMY COJICPKaHHUIO, CIPABOYHBIE
nocoOusi, pecypcsl IHTEpHETA), OlICHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO
uH(dOpMaIHIO;

yMEHUE MPUMEHSATh Pa3IMYHbIE METOJbI M 3aMpOChl MPHU MOUCKE U 0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICICHHOTO THUITA, TPHOOPETCHHE OMbITA B
00JIaCTH  WCTIOJIB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
BJIAJICHUE KYJIbTYpPOH, aKTHBHOE WCIOJb30BAaHUE PA3TUYHBIX MMOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (pOopMy TIpeAcTaBieHus] HHGOPMALIUKA U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud TEPEHOCHBIMH CXEMaMH, JuarpaMmMmamu,
npyrumu hopmMamu rpaMKoB U UX KOMOUHAIUSIMU;

yMETh HCIIONB30BaTh W  aHAIM3WPOBAaTH B Tpolecce y4eOHOW U
HCCJICIOBATEIILCKOW JEATEILHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIIUICHHOCTH,
CCIIBCKOTO XO3SMCTBA, CEIBCKOTO XO3SMCTBA W TPAHCIIOPTa Ha COCTOSIHHE
OKPYKAIOIIEH IPUPOIHON CPEBI.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBbIC TEXHOJOTHYIECCKHUE JeHCTBHA:



HABBIKM 3a7aBaTh BOIPOCHl (B Xo/a€ nuanora U (Wiau) OOCYXKIEHHUS) IO
CyllecTByIolel oOcyxaaemMoil Teme, (GOPMYIUPOBATh CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1auH;

JOCTHKEHUSI PE3YJIbTATOB, TIOJYUYEHHBIX B MO3HABATENBLHOMN JEATEILHOCTH B
YCTHBIX W MHUCBMEHHBIX TEKCTaX; JCNaTh MPE3CHTAINIO PE3YIHTATOB BBHIMIOJTHEHUS
XUMHUYECKOTO IKCIIepUMEHTa (JTabopaTopHOTO OIbITa, JTAOOPATOPHON PabOTHI 1O
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, yYEOHOTO IIPOEKTA);

METOJIbl COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEILHON U
UCCJIEI0BATENHLCKON NeATEIbHOCTH MPU BOZHUKHOBEHUH MIPOOJIEM Ha OCHOBE yuéTa
OOILIMX MHTEPECOB M COIJIACOBAHMS MO3UIMI (0OCYKIeHusi, OOMEH MHEHUSIMHU,
«MO3TOBBIE IITYpPMbI», KOOpJIHUHALIUS JCHCTBUW YYAaCTHUKOB, OIpECICHHUE
OTIPEJICIICHHBIX TI0 KPUTEPHUSIM KaueCTBa BHIMTOTHEHHOW PaOOTHI U IpyTHe).

PeryasiTuBHbIC YHUBEPCAJbHbIC TEXHOJIOTHYECKHE 1eHCTBHSA:

YMEHHUE CaMOCTOSATEIIBHO OIPENEIATh LEIU IEATEIIBHOCTH, IUIaHUPOBATh,
U3y4aTh, KOHTPOJHMPOBaTh U MpH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BbIOMpaTh HanbOosee 3PPEKTUBHBIE METOJbl PELICHUS] HAyYHBIX U
ITO3HABATENIbHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATH WIH KOPPEKTUPOBATH
MIPEUIOKEHHBIA AJITOPUTM JIEWCTBUWA TPU BBINOJHEHWH 33JaHAN C Y4ETOM
MOJIYYE€HHS] HOBBIX 3HAHUI M3y4aeMbIX OOBEKTOB — BEILIECTB U PEAKILIMN , OLIEHUBATH
COOTBETCTBHE IIOJIyYEHHOT'O PE3YyJIbTaTa 3asBJICHHON LU, YMETh UCIIOIb30BATh U
aHaJIM3UPOBATh KOHTEKCTHI, IIpe/jlaraeéMble B PyHIaMEHTAIbHBIX 3aja4ax.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPE3yAbTATOB IO OCBOEHHUIO  COJCpIKAHUS,
YCTAaHOBJICHHOTO JaHHOW (QenepanbHOM pabouelt TporpaMMoin, TOJYyYEHBI:
NOJly4YE€HHBbIE O00ydYarolMecs HMEIOT HayuyHble 3HAHUS, HaBbIKM M JIEHCTBUA,
XapakTepHble i1 MpeAMETHOM ob6nactu «XUMHS», BUABI ACSITEIBHOCTU IIO
MOJIyYEHUIO HOBBIX 3HaHWM, MX SKBUBAJICHT, MPeoOpa3oBaHUWE U NMPUMEHEHHE B
PAa3IUYHBbIX BApUAHTAX. COBPEMEHHBIN U HOBBIN.

K xoniry o6y4yenus B 8 kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:



PACKpbITh CMBICTT OCHOBHBIX MOHSITHI: aTOM, MOJEKYJIa, XMMUYECKHU 3JIEMEHT,
IIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJIHASA M HEHTpalbHas),
BAJICHTHOCTb, OTHOCHUTEJIbHAS AaTOMHAasi W MOJIEKYJSIpHAsT Macca, KOJWYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsT Macca, MaccoBas JIOJSl XHMHYECKOIO 3JIEMEHTA B
COCIMHEHUAX, MOJISIpHBIA. 00BEM, OKCHJ, KHCIOTa, OCHOBa, COJb,
ANEKTPOOTPULIATEILHOCTh,  CTENEHb  OKUCJICHUS, XHUMHUYECKas  peakius,
KIaccuukanys XUMUYECKMX BemecTB: [lpwHOUNBI coeauHeHuit, Pexum
paznoxenusi, Dopma npeBpaieHus, Pexxum odmeHa, JK30- U SHIOTEPMHUUYECKUE
sBiieHUs], Pexum Tepmudeckoro 3pdexra, aroMm aroma, 3IeKTPOHHBIN CJI0M aToMa,
aTOMHasl OpOUTallb, pauyC aTOMa, XUMHUYECKasi CBSA3b, MOJSPHAS U HEMOJsIpHAs
KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MaccOBas J0Js
BelllecTBa (IIPOLICHTHAsI KOHIIEHTpPAIUsi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX OCHOBHBIX MOHSITUN M MPUMEHSTH ATU
MOHSTUSI TIPU ONUCAHUU BEILIECTB U UX MPOSBJICHUI;

MCIIOJIB30BaTh XMMHMUYECKYI0O CUMBOJIMKY ISl COCTaBlieHUs: (OpMyJsl BELIECTB U
(bu3NYEeCKUX BEIIECTB;

OTIpeJIeJICHHE BAJIGHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTEIICHU
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAJICKHOCTH BEIIECTB K
ONPEJEICHHOMY KJacCy COEAMHEHHH Mo ¢opmyiaMm, BHAA XUMUYECKUX CBS3EH
(KOBaJICHTHAsl ¥ MOHHAs1) B HEOPTraHUYECKUX COCIUHECHUSIX;

PACKpBITh CMBICH Ieproandeckoro 3akona /. 1. MeneneeBa: moHATh IOHUMAHUE
MEPUOJINYECKOM 3aBUCHUMOCTH CBOMCTB JJIEMEHTOB OT HX IIOJIOXKCHUH B
[leproguyeckoid cUCTEME, COXPAHUTh COXPAHEHUE MACC-BEILIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTaIpo;

Onucath U OxapakTepu3oBaTh TaOiMuHylo (Gopmy anemeHToB llepuonnueckoi
CUCTEMBI: TPEJICTABUTDH MOHATUSA «TJIaBHas moarpynmna (A-rpynmna)» u «mnoboyHas
noarpynmna (b-rpynma)», Maneie W OOJbIINME MEPUOJbI, COOTHECTH 3HAUYCHUS,
KOTOpbI€ UMEIOTCSA B Tabuiie «llepuoanueckas cuctema 3J€MEHTApHBIX AJIEMEHTOB
I». . 1. MenneneeBa» ¢ YHUCIOBBIMHM 3JIEMEHTAMU aTOMOB 3JIEMEHTOB (COCTaB U
3apsn siapa, o0IIee YUCIIO DJIEKTPOHOB M PACHpENIeNICHUE UX IO DJIEKTPOHHBIM
CJI0SIM);

KJacCUu(UIMPOBaTh ~ XMMHYECKHE  DJEMEHThI, HEOpraHWYEeCKHue  BEIIECTBa,
XUMHUYECKUE CBOWCTBA (MO BUAY W COCTaBY, BXOJSIIME B COCTaB BEIIECTB, MO
TeroBoMy 3G DexTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB Pa3ITUYHBIX
KJIACCOB, TMOJTBEpKJas OINMCAHWE TMPUMEPAMH MOJICKYJISIPHBIX OCHOBAHUMU,
COOTBETCTBYIOIINX XUMHUYECKUM BEIIECTBAM;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAUYECTBEHHOT'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPAILCHUN B Pa3JIUYHBIX YCIOBUSX;



COMOCTAaBUTh OTHOCHUTENIBHYIO MOJEKYJSIPHYO M MOJSPHYIO MacCy BEIIECTB,
MacCOBYIO JOJK0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJe COEAMHEHHUS, MACCOBYIO
JIOJII0 BELIECTBA B PAcTBOPE, MPOBECTH pPacyeThl MO YPAaBHEHHIO XUMHUYECKOTO
COCTOSIHMS,

PUMEHATH OCHOBHBIE ONEPALH MBICIIUTEIbHOM IESITEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHUE, 000011IeHNe, CUCTEMATH3AIHs], KJIaCCU(PHUKAIUS, BEIIBJICHHE TIPUYUHHO-
CJIEICTBEHHBIX CBA3EU — JUI U3YYEHHUS CBOWCTB BEIIECTB U MPUPOAHBIX SBJICHUM,
€CTECTBEHHO-HAYYHbIE  METOAbl MO3HAaHUA — HAOIIOJEHUE, U3MEpPEHHUE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIA U MBICITUTENIBHBIN) ;

coOMI0IaTh MpaBUJla TEXHUYECKOIO OOECHeYeHUss NOocyAod M 1ad0paTOpHBIM
00OpylI0BaHUEM, a TaKXKe IpaBujia OOpallleHUsl C BEIIECTBAMU B COOTBETCTBHUHU C
3(p(GEKTUBHBIMU TIO 3aBEPIICHUIO JAOOPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJIYYEHUIO U cOOpYy ra3000pa3HbIX BEIIECTB (BOJAOPOJA U rasa), IPUTOTOBICHUIO
PacTBOPOB C ONPEAECICHHON MACCOM J0JIEN paCTBOPEHHUS BEILIECTBA, INIAHUPOBATH U
IPOBOJUTH XUMHYECKHE FKCIIEPUMEHTBI. IT0 PACIIO3HABAHUIO PACTBOPOB LIEI0YEH U
KHUCJIOT C IOMOULIBI0 MHAMWKATOPOB (eHoN (JaKkMyc, (TaleuH, METUJIOpaHXK U

JIPYTHE).



TEMATHYECKOE IINTAHUPOBAHHUE

No Ha3zBanue pa3nenos U TeM MporpamMmsbl KonunuectBo wacos DnekTpoHHBIE (ITU(POBHIC)
/I Bcero Kontposbabie IIpaktudeckue 00pa30BaTEIIBHBIC PECYPCHI
paboTHI paboTHI
Paznen 1. IlepBoHayaibHble XUMUYECKHE MIOHATHS
1.1 Xwummsa — BakHas 00J1aCTh €CTECTBO3HAHUS H 5 2 bub6moreka [JOK
IPAaKTHYECKOH IeTeIbHOCTH YeI0BeKa https://m.edsoo.ru/7f41837c
1.2 BemecTBa U XUMHYECKHE MPOIECCHI 15 1 bu6moreka IJOK
https://m.edsoo.ru/7f41837c
Htoro o pazaeny 20
Pa3znen 2. Ba:xkHeiimue npeacTaBUTe/ I HEOPraHNYECKNX BelleCTB
2.1 Bosgyx. Kucnopona. [Tonstre 06 okcumax 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
2.2 Bopopon.IlonsiTie 0 KUCIOTaX U COSAX 8 1 bubmuotexa [JOK
https://m.edsoo.ru/7f41837c
2.3 Bopa. PactBopsl. [loHsiTHE 006 OCHOBaHUSX 5 1 1 bu6mmoreka IJOK
https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACChl HEOPTAaHUIECKHIX 11 1 1 bubmuoteka [JOK
COCIMHEHHM https://m.edsoo0.ru/7f41837¢c
Hroro no pazneny 30

Pasznea 3. Ilepnoanuecknii 3axoH u [lepnoanyeckas cucrema c yjemenramu Jl. U. MenneneeBa. CTpoeHne aTomMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE COCTOSTHUS

3.1 Ilepuonuueckuii 3akoH u Ilepuognueckas 7 bubmuotexa [JOK

cuctema 1o snemeHTam [1. M. Menpaeneesa. https://m.edsoo.ru/7f41837c
CrpoeHune atoma


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

Ne Ha3Banue pa3zaenoB u TeM nporpaMmbl KonuuectBo yacon OnekTpoHHbIE (IU(POBBIE)

n/m Bcero Kontponensie I[Ipaktuueckue 00pa3oBaTe/IbHBIC PECYPCHI
paboTHI paboTHI
3.2 Xwumuueckas cBi3b. OKHCIUTEIBHO- 8 1 bubmoreka IIOK
BOCCTAaHOBHUTEIBHBIC COCTOSIHUS https://m.edsoo0.ru/7f41837¢c
Hroro no pazneny 15 bubmuotexa [JOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubmuotexa [JOK
https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO YACOB I1IO 68 4 5
[TPOTPAMME
9 KUIIACC
No Ha3zBanue pa3nenoB u TeM nNporpaMmbl KonnuectBo vacos DJeKTpOHHBIE (LIUPPOBBHIC)
n/m Bcero Kontponeubie IIpaktnueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
Paznen 1. BemecTBO 1 XMMUYECKHE COCTOSIHUSA.
1.1 TloBTopenue u yriayOaeHUE 3HAHUI OCHOBHBIX 5 1 bubmuorexa [JOK
pa3zelioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 0COOCHHOCTH YKOHOMUYECKOTO 4 bu6mmoreka [JOK
pa3BHUTHSA https://m.edsoo.ru/7f41a636
1.3 DnektponuTHYECKas TUCCOITHAITHA. 8 1 1 bubmoteka [IOK
XUMUYECKUE PEaKIiu B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17

Pa3nen 2. Hemera/sIbI M UX cOeIMHEHUS

2.1 OOume XxapakTepUCTUKH MMUILIEBBIX JIEMEHTOB 4 1 bubmmoreka [{IOK
VIIA-rpymmsl. ["anoreHs https://m.edsoo.ru/7f41a636


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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No Ha3Banue pa3aeinoB v TeM MPOorpaMMbl
/o

2.2 OOmas xapakTeprCTHUKA MUIIEBBIX JIEMEHTOB
VIA-rpynnsi. Cepa u ee coeAMHEHUS

2.3 OO0mume XapaKTePUCTUKH MMUIIEBBIX 3JIEMEHTOB
BA-rpynmel. A30T, hochop 1 uX COeTUHCHUS

2.4 OOmas xapakTepUCTUKA MUIIEBBIX JIEMEHTOB
IVA-rpynmsl. Yriepoa u KpeMHHUM U UX
COETUHEHMUSI

Hroro no pazneny
Pa3pen 3. MeTaJsIbl M X CO€THHEHUS
3.1 OO0ume cBOMCTBA METAILIIOB

3.2 Baxueinme MeTaJUIBI U UX COETUHEHUS

Htoro no pazneny
Paznen 4. XuMus 4 OKpy:KawIas cpeaa
4.1 BemecTBa U MaTepyaibl B )KU3HHU YEIIOBEKA

Hroro no pazneny
PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

Bcero KontposnbHbie

6

25

16

20

68

KomnnyecTBo yacoB

paboThI

IIpakTueckue
paboThI

DNeKTpOoHHbBIE (LIUPPOBBIEC)
o0pa3oBaTebHBIC PECYPCHI

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
bu6moreka [JOK
https://m.edsoo.ru/7f41a636

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

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