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INOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XuMHH Ha YPOBHE OCHOBHOT'O 00IIETr0 00pa3oBaHus COCTaBIeHA HA OCHOBE
TpeOOBaHUIl K pe3ylibTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenactaBieHHbIX B @I'OC OOO, a takke Ha OCHOBE (QenepaibHOR
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEMIMH MpEernojaBaHus y4eOHOro mpeaMera
«Xumusi» B 00pa3oBaTesIbHbIX opranuzanusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumMuu Aa€T MpelCTaBICHHE O IENiX, OOIIeld cTpareruud oOydyeHwus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO NpeaMeTa, yCTaHABIMBACT
o0s3aTenpHOEe MPEIMETHOE COoepkKaHue, MPeIycMaTpUBAEeT paclpeesieHue ero mo kiaccaM H
CTPYKTYpHUpOBaHME 110 pa3fiesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, OIPENEISAET KOJIUYECTBEHHbIE
1 Ka4ECTBEHHBIE XapPAKTEPUCTUKHU COAEPIKAHUSL, PEKOMEHAYEMYIO IIOCIIE0BATEIbHOCTh U3YUEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKM y4eOHOro Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaIoUXCcs, ONpeIesieT BO3SMOKHOCTH MPEAMETa JIJIs peau3alun
TpeOOBaHUI K pe3yiabTaraM OCBOEHHsS OCHOBHOH 00pa30BaTeNbHOW IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero obpa3oBaHusi, a Takxke TpeOoBaHMI K pe3ylbTaTaM OOydeHHs XUMHUU Ha
YpOBHE 1ieJIel N3y4YEHHUs MPEIMETa U OCHOBHBIX BUJOB Y4eOHO-II03HABATEIbHON JESITEIbHOCTU
00y4aromierocsi o OCBOCHHUIO Y4eOHOTO COJepKAHUSI.

3HaHUE XUMUH CITy>)KUT OCHOBOH 1151 (HOPMUPOBAHHSI MEPOBO33PEHHSI 00YYaIOIeT0Cs, €ro
MPEJICTAaBICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMUEH
IIPEJICTAaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLIMHU BEILECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U SKOJIOTUIECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peajn3alii BO3MOXKHOCTEH JIIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIBTYpPBI
JUYHOCTH, € o01Iel U (yHKIIMOHATBLHONU IPaMOTHOCTH;

BHOCHUT BKJIA]] B (DOPMUPOBAHHME MBIIUICHUSI U TBOPYECKUX CIIOCOOHOCTEH 00yYaromuxcs,
HAaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHONl  [1eATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOJAWMBIX KaK B TMOBCEJHEBHOH KHM3HHM, TaKk H B
npodeccuoHaIbHOMN 1eSTeTbHOCTH;

3HAKOMHUT CO CIEUU(UKON Hay4yHOTO MBIIIJICHUS, 3aKJIaJblBa€T OCHOBBI LIEJIOCTHOTO
B3IJISiJA HA €IMHCTBO IPUPOABI M 4YEJOBEKA, SBISAETCS OTBETCTBEHHBIM  DTAllOM
B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH 00yYaroIUXCs;

CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
00y4aromuxcs.

JlanHble HampaBieHHs B OOyYEHHM XUMHHM OOecnedMBaroTCs CHenuuKON coaep KaHUs
y4eOHOT0 MpeIMeTa, KOTOPBIN SBIISIETCS MeJarorn4ecky alaiTUPOBAHHBIM OTpaXkKeHHeM 0a30BoM
HayKU XMMUU Ha ONPEeNEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsS OPHEHTHUPOBAH Ha OCBOCHME
00y4aroIMMHUCS CUCTEMbI MIEPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAENIBHBIX 3HAYMMBIX IIOHATUN OPraHUYECKON XUMHH.

CrpykTypa coiepkaHusi IporpaMMbl 10 XMMHUU c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOTO
noaxoja kK e€ mzydenuro. CopepkaHHMe CKIIAJIbIBAETCS U3 CHUCTEMBI MOHATHM O XHMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuUMHUYecKod peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 110 IPHUHLHUITY IOCJIEJOBATEIbLHOIO Pa3BUTHA 3HAHMHW HA OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— AaTOMHO-MOJIEKYJIIPHOT'O YUYEHHUsI KAK OCHOBBI BCEIO €CTECTBO3HAHMSI,

— Ilepuoanueckoro 3akoHa Jl. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YUYEHHS O CTPOEHUM aToMa U XMMHYECKOH CBS3H;

— TpeACTaBICHUN 00 JIEKTPOIUTUYECKON IUCCOLMAIIMY BEIIECTB B paCTBOPAX.



Teopernueckne 3HAHUS pPACCMATPUBAKOTCA HAa OCHOBE SMIIMPUYECKH IIOJTYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS OCIEI0OBATEIBHO OT OJJHOT'O YPOBHS K JAPYTrOMY, BBITTOJIHSS
byHKIUN 00BSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TI0JyUYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue MpOrpaMMbl IO XHMHH CIIOCOOCTBYET (DOPMHUPOBAHHIO TMPEIACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYyYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yyenue xumun
MPOMCXOIUT C MPUBIICUCHNUEM 3HAHHUH U3 paHee H3YUCHHBIX yUeOHBIX TpeaMeToB: «OKpy Karomun
Mup», «buonorus. 5-7 knacce» u «dusnka. 7 Kiacey.

[Tpu M3yd4eHUr XUMHH IPOUCXOIUT (OPMHUPOBAHUE 3HAHUN OCHOB XUMHYECKON HAYKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESATEIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3afaya yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
MPUOOIIEHNH K HAyYHBIM METO/IaM MO3HAHUS MPU U3YYCHHUU BEUIECTB U XUMUYECKHUX PEaKIHil, B
(GopMHpOBaHUM W Pa3BUTHM II03HABATEIBHBIX YMEHMH M WX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEI0BATEIbCKOM 1eATeIbHOCTH, OCBOCHUHU MPAaBHII O€30MacHOr0
oOpallieHus ¢ BEIIeCTBaMU B [TIOBCEIHEBHOM JKU3HH.

[Ipy m3yyeHMH XMMHUU Ha ypOBHE OCHOBHOI'O OOIEro OOpa3oBaHMs Ba)KHOE 3HAYCHHE
IPUOOPETHN TaKUe LIETH, KaK:

— (opmupoBaHNEe MHTEIUIEKTYalbHO PA3BUTOH JIMYHOCTH, TOTOBOW K CamMo00Opa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSTEIbHOMY NPUHATHIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

—HalpaBJICHHOCTh OOYYEeHHMs Ha CHCTEMaTH4ecKoe MpuoOIleHrne oOydarolmuxcs K
CaMOCTOSITEJIbHOW  ITO3HABATEJIbHOW  JEATENbHOCTH,  HAay4YHbIM  METOJAaM  IO3HaHUS,
(OpMHPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

—obecrie4eHre YCJIOBHM, CIIOCOOCTBYIOMIMX NPUOOPETEHUIO OOYYaIOIMMUCS OIBITaA
pa3HoOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KJIFOUYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— opmupoBanue oOIiei (yHKIIMOHATHHOW U €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
quCciIe YMEHHUM OOBACHATH U OLIEHUBATh SIBJICHUS OKPY>KaIOLIEr0 MUPa, UCIIOJIb3Ys 3HAHUS U OIIbIT,
MOJTy4YE€HHBIE MPU U3YyUYEHUH XUMHUH, NMPUMEHATh UX IPU PEIIEHUU MpoOJeM B MOBCETHEBHOM
JKU3HU U TPYIOBOM IEATENBHOCTH;

—(opmupoBanue y o0y4yarommxcsi F'yMaHUCTUYECKUX OTHOILLIEHUI, MOHUMaHUS LIEHHOCTU
XUMHUYECKMX 3HaHWM JJi1 BBIPAOOTKU SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYZAOBOW JEATEIBHOCTH B LENSAX COXPAHEHMsI CBOETO 370POBbSl M OKpPYXKArOIIEH NPUPOIHON
Cpelibl;

— pa3BUTHE MOTHUBALMHU K 00yUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCTIUTAHHIO
Ha OCHOBE YCBOEHHs OOIIEYeTOBEYECKUX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
PO WISt U HAPABJIEHHOCTH JAJIbHEHUIIIETr0 00yUeHHUs.

OO1u1ee 4ncino 4acoB, OTBEAEHHBIX JUIS U3yYeHHMs XMMHUH Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanwus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 gaca B Heseno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

HepBOHaqaanHe XUMHNYECCKHUE NMOHATHUSA



[Ipenmer xumuu. Ponb XMMHUM B JKM3HHM 4YeJIOBEKAa. XUMHUS B CUCTeMe Hayk. Tema u
BelecTBa. Gusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BetiecTs. [lonsTue o metonax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3ieseHus cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 1eMeHThl. CHMBOJIBI XUMUUECKHUX 3JIeMEHTOB. [IpocThie
Y CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas popmyiia. BaneHTHOCTh aTOMOB XUMHYECKUX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemiecTtB. OTHocuTelbHAass aToMHas Macca. OTHOCHTENbHAs MOJEKYJspHas Macca.
MaccoBas 10151 XUMHUYECKOT0 3JIEMEHTA B COCAMHEHUU.

KonuuectBo BemecTa. Mosnb. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACCHI U YHCIIA
CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€Tel mo popmynamMm XUMUYECKIX COCTUHEHUH.

®usznueckue M XUMHUYECKUE SBJICHUS. XUMHUYECKas peakuuss M e€ NpPU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIECTB. XUMHUUYECKUE ypaBHEeHUs. Kiaccuukanms XMMUYECKHX peakuuit
(coemuHeHus, pa3IoKeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCya0H, MpaBuiaMu paboThl B JabOpaTtopuu U MpUEMaMH
oOpamieHus ¢ 1a0opaTOpHBIM 00OpYyIOBaHHWEM, W3YYEHHE U OINUCAaHHE (PU3UYECKUX CBOWCTB
00pa3110B HEOPraHWYEeCKUX BEUIECTB, HaOMoieHne pu3nueckux (IJIaBlIeHrEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATIEHHE W KOHJCHCALMS BOJbl) U XUMHUYECKUX (TOPEHHUE CBEYH,
MIPOKAJIMBaHUE METHOM MTPOBOJIOKH, B3aUMOCHCTBHUE MeJa C KUCIOTOM) sIBJICHUI, HAOII0ICHIE U
OINMCAaHNE NTPU3HAKOB MIPOTEKAHUS XUMUYECKUX peakluil (pa3iioKeHue caxapa, B3auMOoJecTBre
CEpHOH KHUCIOTBHI C XJOpUAOM Oapusi, pasnoxenue ruapokcuna menu (II) mpu narpeBanum,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (II), uzydenne crnocoOoB paszieseHusi cMecei:
C TMOMOIIBI0 MarHuTa, (GUIbTPOBAHUE, BbIMApUBAHUE, IJUCTHULANMS, Xpomarorpadus,
IIPOBEJICHUE OYUCTKU IMOBAPEHHOM COJM, HAOIIOJEHHE M OINMCAaHUE PEe3yJIbTaTOB IPOBEICHUS
ONbITAa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsSI MAacChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IrapocTepKHEBBIX).

Baskneiinmue npeacTraBuTe/IM HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kuciopoj — 3J€eMEHT U MPOCTOE BELIECTBO.
Haxoxnenue xucinopoja B mpupojae, GU3ndeckue U XUMUYECKHUE CBOWCTBA (PEaKLUU TOPEHUS).
Oxcuppl. Ilpumenenue kucnopoga. CrocoObl TOMYYEeHHs KHUCIOpoJa B JIaOOpaTopuu |
MPOMBINIIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — anjaoTpomnHas MoAudUKanus
KHCIJIOPOJIA.

TemnoBoit 3PPexT XUMUYECKOW peakluu, TEePMOXUMUYECKHE YpaBHEHHUS, JK30- U
OHAOTEpPMUYECKHE peakuuu. TomauBo: yroib M MeTaH. 3arpsi3HEHUE BO3/AyXa, YCHIIEHUE
NapHUKOBOTO 3P deKTa, pa3pyLIeHHe 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BeuiecTBo. HaxoxaeHne Bogopoa B pupoae, puznueckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOOBI MoNTydeHus. KuciaoTel u comu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMUYECKUM YPaBHEHUSM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrtBoputens. PactBopbel. HacelneHubie u
HEHACBIIIECHHBIE PACTBOPBI. PacTBOpMMOCTh BelecTB B BOAE. MaccoBas oyl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOAE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpHUpoje. 3arps3HEHUE MPUPOAHBIX BOjA. OXxpaHa W OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanust Heopranuuecknx coemuHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
cojieoOpa3yromue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytone. HomeHknarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyuenne okcuaoB.

OcHoBanmsi. Krnaccudukanus OCHOBaHWU: IIETOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatypa ocHoBanuil. duznueckne W XMMHYECKHE CBOMCTBa OCHOBaHui. [losmydyenue
OCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. Homenkiarypa kucioT. @U3ndeckue 1 XUMHUYECKHE
cBoiicTBa kucnot. Psan akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.



Comu. Homenknarypa coneil. dusnueckue U XUMUYECKHe cBoicTBa cojel. [lomydyenue
COJIEH.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpE/ICIICHUE COAEPKaHUs KUCIOpoa B BO3AyXe, MOJydyeHue, coOupanue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJEHHE B3aMMOJEHCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W INpEKpallleHus ropeHus (mmokapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHWe, paclio3HaBaHHE U
U3y4YeHHE CBOMCTB BoAOpoaa (ropeHue), B3aumojieicTBUEe Bojopona c¢ okcuaoM wmeau (II)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPUATIOB), HAOIIOIEHIE 00pA3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOCHHOCTEH pAcCTBOPEHUS BEILECTB C PA3JIMYHOW PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOJABI C MeTaUlaMH (HaTpueM U KajiblleM) (BO3MOXKHO HCIOJIb30BaHUE
BUIEOMATEPHAJIOB), MCCIEAOBAHHE OOpPA3LOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE W3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT U LIEJIOYEH, M3yueHHUE
B3auMojieiicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOIM KUCIOThI, KUCIOT ¢ METaJNIaMU, PEAKIIUN
HEWUTpanu3aluu, OJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJTHOTO METaljia JPYyruM
U3 pPAacTBOpa COJM, DPELIEHUE SKCIEPUMEHTANBHBIX 3ajauy 1o Teme «Baxueimme kiacchbl
HEOPraHWYECKUX COCTUHEHUID.

Hepuoauveckuii 3axkon u Ilepuoguveckas cucrema xumMudeckux djemeHtos [, U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKasi CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[TepBble MOMBITKY KJIACCU(PUKALNN XUMHUECKUX 2JIeMeHTOB. [oHsATHE O Tpynmax CXOAHBIX
AJIEMEHTOB (IIEJIOUHBIE U 11E€J0YHO3EMEIbHbIE METALJIbL, TaJI0r€Hbl, HHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMm(poTepHbIe OKCUIBI U TUAPOKCUIBL.

Ilepnonnueckuit  3akoH. Ilepmogmyeckas cucremMa XMMHYECKHMX 3JIEMEHTOB [l
U. MenneneeBa. KopoTtkonepuoanas u niauHHOnepuoanas ¢opmbl [lepuoandeckoil cUCTEMbI
xumuueckux aneMmeHtoB [l WM. MenneneeBa. Ilepumoast u rpynmbl. PU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX siiep. M3oTonsl. DnekTpoHsl. CTpOEHHE FNEKTPOHHBIX
obOomouek aroMoB mepBbIX 20 xuMuyeckux dnemeHToB [lepumomuueckoir cuctemsr [l
N. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO JIIEMEHTA T10 €ro MOJI0KeHU0 B [leprnoanueckoii
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paJinyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoanueckoil cCUCTEMbl XUMUUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. JI. . Menaenees — y4€Hbll U IpayKJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monsipHas u HENoJIsipHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl okucIeHus
1 BOCCTaHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3IloB BEIIECTB METAIIIOB U HEMETAIIJIOB, B3aUMO/ICHCTBHE THAPOKCUIA IIMHKA
C pacTBOpaMH KHCIOT U WIeJloued, MPOBEIACHHE OIBITOB, WIIIOCTPUPYIOIIUX TMPUMEPDI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUN PA3II0KEHUS, COSTUHEHHS).

Mescnpeomemnuwie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€U MPU U3YUYEHUU XMMHUU B 8 KJIacce OCYLIECTBISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHITHH, TaK ¥ MIOHATHH, SBIISTFOIITIXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HaYYHbIE TIOHATHS: Hay4HbIH (akT, runoresa, TeOpusi, 3aKOH, aHaJIH3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.



Owusmnka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIH[, HW30TOIBI,
PaIMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKHI 3apsil, BELIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, a3, (PU3MYECKHE BEIMYHMHBI, CIUHUIIBI M3MEPEHHUsS, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOJIBL, TOJIE3HBIE HCKOIIAEMBbIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKas peaKkuust

Ilepnonnueckuit  3akoH. Ilepuomgmueckas cucreMa XHMMYECKUX JJIEMEHTOB /I
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B M3MEHEHUU CBOWCTB XUMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KalMs, KalblUs U HUX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEHTOB B lleproanueckoil cucteMe u CTpOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUIbI XMUMHYECKOW CBsI3M. THMBI KPUCTALIUYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAIMYECKON PEIIETKU U BU1a XUMUYECKON CBSI3U.

Krnaccudukanus u HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XHWMHUYCCKUE CBOWCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIAaCCAM HEOPraHMYECKUX COEIMHEHHM, IeHeTHYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMU4YeCKNX peakluuid MO pa3iuyHbIM MpU3HaKaM (10 YUCITY U COCTaBy
YYaCTBYIONINX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3D (DEKTy, 110 N3MEHEHUIO CTEIICHEH OKUCIICHUS
XUMHYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, [0 YYacTHIO Karajau3atopa). OK30- U
SHIOTEPMUUYECKHUE PEAKIINHU, TEPMOXUMUYCCKUE YPABHEHUSI.

[TonsiTe o ckopocTu xumuueckoil peakiuu. [lonsTue 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHEe O TOMOTeHHBIX M TETePOTeHHBIX peakuusx. [lonarue o
karanuse. [lonarue o xuMuueckoM paBHOBeCUU. PAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKON
peaKIu 1 MOJI0KEHHE XUMUUECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBFHBIE PEAKIUH, JJICKTPOHHBIA OalaHC OKHCIUTEIbHO-
BOCCTAHOBUTEIbHON peaknuu. CoOCTaBlIeHUE YPaBHEHUU OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIX
peaxIuii ¢ UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Teopust >MEKTPONUTHUECKON IUCCOIUAIIAN. DIJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M JUCCOIMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMH XUMUYECKOH CBsA3U. CTeneHb
nuccormanui. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakunu moHHOTO OOMEHA. YCIIOBUSI MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHUI M COJel B CBETE
MPEJCTaBICHU 00 SIEKTPOIUTUYECKON Aucconuanuu. KadecTBeHHbIE pPEaKIMM Ha HOHBI.
[ToHsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenn.

03HAKOMJICHHE C MOJEISIMU KPUCTAUTMYECKUX PEHIETOK HEOPTraHWYECKUX BEIIEeCTB —
METAIJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEIIECTB (XJIOpHIa HaTpus),
WCCJICIOBAHNE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW PEAaKIMU OT BO3JECHUCTBHS Pa3IUYHBIX
(bakTOpOB, UCCIETOBAHKUE SJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOLecca AUCCOIUAIIT
KHCJIOT, I1IeJ04el 1 cosell (BO3MOKHO UCII0JIb30BaHKE BUAEO MAaTEPHAIIOB), TPOBEIEHUE OMBITOB,
WUTIOCTPUPYIONINX TPU3HAKK TPOTEKAHUS peakluii MOHHOrO oOMeHa (oOpazoBaHuE Ocaika,
BBIJICJICHHE Ta3a, 00pa30BaHWE BOJIbI), OMBITOB, WIIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakluidl (TOPeHHE, PEaKIUu Pa3I0KECHUS, COSAUHEHUs), paclo3HABAaHUE
HEOPTraHWYECKHX BEIIECTB C TOMOIIBI0 KA4YeCTBEHHBIX pEAKIMA Ha WOHBI, peIIeHue
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTanbl U MX coeTUHEHUSI



OOmast xapakrepucTuka rajoreHoB. OCOOCHHOCTH CTpPOEHHsI aTOMOB, XapaKTEpHBIE
crerieHu okucieHusi. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XuMHUECKHe CBOMCTBAa Ha MpuMepe xJjiopa (B3auMOJEHCTBHE C MeTaulaMH, HeMeTallJIaMH,
niesoyamu).  XusopoBopopod. ConsiHask KUCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M 4elloBeKa. BaxkHennme Xiaopuabl
U MX HaXO0X/IEHUE B IPUPOJIE.

OO6mas xapakrepuctuka ameMeHTOB VIA-rpynmbel. OcoOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBoZOpoAd, CTpoeHue, (U3NYECKHe M XHMHUYecKHe cBoiicTBa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTEINs Kiacca KUCIIOT U crieruduueckue). XUMUYECKHE PeaKkiuy, JexKaine
B OCHOBE IIPOMBIIIJICHHOT'0 ClI0co0a MOJIy4YeHUs CepHOI KucnoThl. [IpumeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIOTHI, KayecTBEHHasl peakuusi Ha cyibdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUN B NpUpoAc. XUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH CPEelbl COCAUHEHUSIMU CEPbI
(KUCIIOTHBIE AOXKIH, 3arPSA3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 NMPEA0TBPAILEHUS.

OOmast xapakrepucTuka 53j1eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHAK, ero pU3n4ecKue 1 XuMHU4ecKue
CBOIICTBA, Moy4eHue u npumenenne. Coiau aMMOHHS, UX (pU3HUYECKHEe U XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
¢u3nveckue MW XMMHUYECKHE CBOWcTBa (0OOmIME Kak TpEACTaBUTENs Kilacca KUCIOT |
cneunduyeckue). Mcnonab3oBaHue HUTPATOB M COJICH aMMOHHS B KauyecTBE MHUHEpaIbHbIX
ynoOpeHuii. XMMHYECKOe 3arps3HCHUE OKPYKAIOIMICH CPeIbl COSAMHCHISIME a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbl M BOAOEMOB). docdop, amoTponHsle MOIUGHUKALMN
docthopa, pusznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u pochopHas kucioTta,
du3nueckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAJIBHBIX Y100pEHUIA.

OOmas xapakrepuctuka 3neMeHToB I[IVA-rpynnbel. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENIEHNU OKHUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MO (UKALIMK, PacIpOCTPAaHEHHE B
npupoze, pusnueckue U XuMudeckue cBoictra. Ancopobuusa. KpyroBopot yrieposaa B mpupoe.
Oxkcupapl yraepoaa, ux pU3NYECKUe U XUMUYECKHE CBOMCTBA, JIEHCTBUE HA JKHUBBIE OPTaHU3MBbI,
HOJy4eHUE W NpUMEHEHHEe. DKOJIOTHYECKUe MPOOJIeMbl, CBsi3aHHBbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, MapHUKOBBIA 3QQeKkT. YroibHas KHUCIOTa U €€
COJM, UX (pU3MUECKHe M XMUMHMYECKHE CBOICTBa, MOJy4yeHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha kapOoHaT-uoHbI. Mcnonp3oBaHne kapOOHATOB B ObITY, MEUIIMHE, TPOMBIILIIIEHHOCTH
U CEIIbCKOM XO3SIHCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEOUHEHUSX yriepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, ITIULEPUH, YKCYCHas KucioTa). [IpupoiHbie HCTOUHUKU
YTJIIE€BOIOPOAOB (yToJb, IPUPOIHBIN ra3, He(Th), IPOAYKTHI UX NepepadboTKu (OE€H3UH), UX POJIb
B OBITY U MpPOMBINUIEHHOCTH. [IoHATHE O OMONOTMYEeCKH Ba)KHBIX BEIIECTBAX: >KHpax, Oelkax,
yIIeBOJax — M MX POJIM B KU3HU 4YelloBeka. MaTepuanbHOE €JUHCTBO OPraHUYEeCKHX U
HEOPraHUYECKUX COEIMHEHUN.

Kpemuuii, ero ¢usnyeckue M XMMHYECKHE CBOWCTBA, MOJIY4YEHHE W MPUMEHEHHE.
CoenuHenus kpeMmHuss B mnpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. I[IpoGiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenn.

U3y4eHHe 0O0pa3ll0B HEOPIaHWYECKUX BELIECTB, CBOMCTB COJISIHOM KHMCIIOTBI, IPOBEJCHHE
Ka4eCTBEHHBIX PEAaKLUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpaxaromue (U3MYecKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO



WCIIOJIb30BAaHNUE BHJICOMATEPHAIOB), O3HAKOMJIGHHE C O0Opa3IaMu XJIOpHIOB (TaJIOTCHHUIOB),
O3HaKOMJICHHE ¢ oOpa3namMu ceppl M €& COCAMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHanoB), HaOmoJeHHe mpolecca OOyrauBaHUs — caxapa TOJ  JEHCTBUEM
KOHIICHTPUPOBAHHON CEPHON KHCIIOTHI, U3y4Y€HUE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cylib(ar-uoH U HaOIIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCIIOJB30BAHUE BUIEOMATEPHUATIOB), 00pa3aMu a30THBIX U GOoCcPOpPHBIX YI0OpEHNUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakluii Ha MIOH aMMOHUA U ¢pocaT-uoH U U3yYeHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMO/ICICTBHE KOHLIEHTPUPOBAHHOW a30THON KUCJIOTBHI C MEAbIO (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIOB), H3Y4YCHHE MOJeNeld KPUCTAJUIMUECKUX pemETOK anMmasa, rpadura,
dymiepena, 03HAKOMJIEHHE € MTPOLECCOM aICOPOIMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTIEM U yCTPOMCTBOM ITPOTUBOrasa, MojlydeHune, CoOnpaHue, paclio3HaBaHUE U U3YUYCHHE CBOWCTB
YIJEKUCIOro ra3a, IpOBEACHHME KaueCTBEHHBIX pPEaKUUil Ha KapOOHAT W CHJIMKAT-UOHBI U
W3yY€HUE [PU3HAKOB WX NPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIUEH CHUIMKAaTHON
IIPOMBILUIEHHOCTH, PELLIEHNE YKCIIEPUMEHTAIbHBIX 3a]1a4 110 TeMe «Ba)xHenme HeMeTallIbl U UX
COCIMHEHUS».

Mertajibl M X COCAUHEHUS

OO01mas xapakTepuCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU MX TOJIOKEHUS
B [lepnoguueckoil cucreme xummyeckux snemeHToB . M. MenzaeneeBa U CTpOEHHsI aTOMOB.
Crpoenue MeramioB. MeramMueckas CBs3b M METAJUIMYECKAs] KPUCTAUIMYECKAs pEHIETKA.
DNEeKTPOXUMUYCCKUN psAJl HampsHKeHU MeTauioB. DU3WMYECKHEe U XMMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl MmoyydeHus MeTawioB. [IoHsATHE O KOPPO3UK METAIIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyTyH, JIOPAJIOMUHMNA, OpOH3a) M HX
MIPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenoynble MeTaUIBL: MOJ0KEHUE B [lepnoauyeckoil cuctemMe XUMUYECKUX 3J1E€MEHTOB /.
W. MenpeneeBa, CTpOCHHE MX aTOMOB, HAaXOXJE€HHE B npupoje. Pu3nueckue U XUMHYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kainus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[I{erouHO3EMENBHBIE METAJUIBI MATHUM U KAJIBLIMIA: 1TOJ10KeHKE B [lepuonnueckoi cucreme
xumuueckux snemeHtoB J[. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaX0)KJIEHUE B IPHUPOJIE.
PuU3NYeCcKue U XMMHYECKHE CBOMCTBA MarHusl W KajablHs. BakHelme COCAUHEHUS KaJlbIUs
(oxcua, THAPOKCHUL, cONn). KECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHUSL.

AmoMuHuii: mnonoxeHnue B Ilepuonnyeckoil cucteMe XMMHMUYECKHUX 3JeMEHTOB [l
H. MenneneeBa, CTpOEHHE aTOMa, HaXOXKACHHE B Ipupoe. PU3nyecKkue 1 XUMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMUHMSL.

Keneso: mnonoxenne B Ilepmonnueckoil cucreMe XMMHUYECKHX 3JIeMEHTOB /I
N. MenpeneeBa, CTpO€HHE aTOMa, HAXOK/IEHHE B pupoae. PU3nuecKue U XUMUYECKUE CBOMCTBA
xkene3a. Okeupnwl, Tuapokeuasl u comu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa U
IIOJIyYEHHE.

Xumuueckuii IKcnepumenn.

03HAaKOMJIEHHE ¢ 00pa3liaMH METAJUIOB M CIUIABOB, X (PU3MUECKUMHU CBOWCTBAMU, U3YUEHHE
pe3yIbTaTOB KOPPO3HH METAIIIOB (BO3MOKHO HCIOJIb30BAaHNUE BHIEOMATEPUAIIOB), 0OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KajblMsl M HATpUs C BOJOM (BO3MOXKHO HCHOJb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB >KECTKOM BOJBI, MpOIEcca TOPEHHs >Kele3a B
KHUCTIoposie  (BO3MOXKHO — MCIIOJIb30BaHME  BUAEOMATEpUaoOB), IPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, KaJblMs, aTIOMUHUS, IIMHKA, xkene3a (II) n xenesa
(III), meau (II), HaGmroieHNE U ONMKMCAHKE MPOLIECCOB OKPALIMBAHUS MUIAMEHU MOHAMH HaTpus,
KU M KaJblUs (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHelne MeTaibl U UX COEAUHEHUS».

XuMus M OKpyKawuas cpeaa



BemiecTBa m maTepuanbl B MOBCEAHEBHOW KU3HU 4YeNOBEKa. be3omacHoe MCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momois TpH XUMHYECKHX OXKOTax W
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKarolleh cpenbl (MpeaenbHas JoMyCcTUMas KOHIICHTPaLUs
BemecTs, ganee — [1J1K). Posib XuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuit yIxcnepumenm:

n3ydeHrue 00pasIoB MaTeprajoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIC MATEPUAJIBI).

Mescnpeomemnuie ceasu

Peanuzamus MeXIpeAMETHBIX CBS3€H MPU M3YYEHUH XUMHUU B 9 Kjacce OCYIIECTBIISAETCS
Yyepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHM, TaK U MMOHSATUHN, SIBIISIOIIUXCS
CHUCTEMHBIMU IS OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re ecTeCTBeHHO-HAYYHbIC TIOHSTHS: HAyYHBIN (DaKkT, rTUNIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOICHUE, HSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHHUE, TAPHUKOBBIN () PEKT, TEXHOJIOTHS, MaTePHAIIBI.

®dusmka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIGKTPUUECKHH 3apsij, MPOBOJAHHUKH, MOJYIPOBOJHUKH,
JIUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAITMICCKAs PEIIETKA, CIIABbI, PU3NICCKUE BETHUNHBI, CTMHUIIBI
M3MEpEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIJIAHEThI, 3BE3/1b1, COJIHIIE.

buonorust: porocuHTe3, apixanue, Ouocdepa, 3KocHCTEMa, MUHEPAIBHBIC yIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIICCTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TOPOIBI, TOJIC3HBIE HCKOTIAaeMBbIE,
TOILUTMBO, BOJTHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS IIPOI'PAMMBI IO XUMUU HA
YPOBHE OCHOBHOI'O OBILIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3YJIbTaThl OCBOCHHS TMPOTPAMMBI OCHOBHOTO OOIIEr0 0OOpa3oBaHHS
JOCTUT'AOTCA B XO1€ 06y‘I€HI/I$I XUMHUHN B €AUHCTBC yqe6H0171 nu BOCHHTaTeHBHOﬁ ACATCIIBHOCTU B
COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCHMCKMMH  COLMOKYJBTYPHBIMH W  JYXOBHO-
HpaBCTBeHHI)IMI/I IIECHHOCTAMMU, HpI/IHflTI)IMI/I B O6HI€CTB€ HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBCACHUS U
CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS U COIHMATTU3AIIMH 00yYarOIIUXCSL.

HI/I‘IHOCTHI)IG p€3y.]'II)TaTI)I OTpa)KaIOT TOTOBHOCTbH 06y‘IaIOHII/IXC$[ pYKOBO)ICTBOBaTI)CSI
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACHIMPEHHE OIbITAa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHUMaHMs 3HAYCHUs XMMHUYECKOH HAayKd B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(OPMAIIUEH O MEPEAOBBIX JOCTHKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

Hpe}lCTaBHeHHH O COIIMAJIBbHBIX HOpMaX n HpaBI/IJ'IaX MECXKIINYHOCTHBIX OTHOI_HeHI/II\/II B
KOJUJICKTHBE, KOMMYHHUKATUBHOW KOMIICTGHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, y4eOHO-
MCCJIEI0BATENIbCKOM, TBOPUECKON M IPYTUX BHUJAX JEATEILHOCTH, TOTOBHOCTH K Pa3HO00Opa3HOU
COBMECTHOM JIEATCILHOCTH MPH BBIMOJIHEHUH YYeOHBIX, MMO3HABATEIBHBIX 3aJ1a4, BBITOJHCHUN
XUMHUYCCKUX BKCHepI/IMeHTOB, CO31aHNNn y‘-Ie6HBIX HpOeKTOB, CTpeMJ'IeHI/ISI K B3aUMOIIOHMUMAHHIO
U B3aMMOIIOMOIIM B TPOIECCE 3TOM y4eOHOW MAEATENbHOCTH, TOTOBHOCTH OIEHHBATh CBOE



MOBEJICHUE U ITOCTYNKN CBOMX TOBAPHILEH C IMO3UIIUU HPABCTBEHHBIX U IPABOBBIX HOPM € YUETOM
OCO3HAHHUS MTOCIIEACTBHI ITOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHHSI:

MHUPOBO33PEHUYECKUE  IPEJICTABICHMs] O  BEUIECTBE M XMMMUYECKOM  peakuuw,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH M COCTABJISIOLIME OCHOBY s
IOHMMAHHUS CYIIHOCTH HAYYHOW KapTHUHbBI MUpPA, IIPEICTABIEHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHUS IPUPOBI, B3aUMOCBS3SX YEIOBEKA C MIPUPOAHONU CPENOM, O POJIM XMMUU B NO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[I0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA I[IOJYyYEHUE HOBBIX 3HAHUM IO XHUMHH,
HEOOXOIUMBIE Ul OOBSCHEHHS HAOJIOJaeMbIX IPOILECCOB U SIBJICHUH, II03HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbl, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHOM pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOM JMTEPATYpPOH, IOCTYNHBIMH TEXHUYECKHMMH CPEICTBAMHU
MH(}OPMALIMOHHBIX TEXHOJIOTH;

UHTEpEC K OOYYEHHUIO M IO3HAHMIO, JIF0OOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHnI0, IPOEKTHON U HCCIEA0BATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHs 00y4eHUS B TAJIbHEHIIEM;

4) popMHUpOBaHUS KYJIbTYPbI 3/10POBbSI:

OCO3HaHUE LIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYCK
(ynorpeOyieHusT aJKOTOoJsl, HAPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIOJEHHS IPaBHI
0€30MacHOCTH NP O0PAIEHUN C XUMUYECKHUMH BEIIECTBAMU B ObITY U peaibHON KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPaKTUYECKOMY M3YUYCHHIO Mpodeccuil u Tpyaa pa3InyHOro poja, yBaXKeHHE K
TPYZLy U pe3ybTaTaM TPY10BOU A€SATEIbHOCTH, B TOM YHCJIE HA OCHOBE PUMEHEHUS MTPEIMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHHUsl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMHM, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, yCHEemHONH NpohecCHOHATBbHOM NEATEIbHOCTH U Pa3BUTHS
HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJalITUPOBATHCS B TPOGECCHOHATILHOMN Cpejie;

6) 9K0JIOrMYeCKOr0 BOCIIUTAHUS

HKOJIOTMYECKU LIeIecO000pa3sHOEe OTHOUIEHHE K NMPUPOJE KaK MCTOYHHUKY JKU3HMU Ha 3emie,
OCHOBE €€ CYIIeCTBOBaHMs, MOHMMaHHE LIEHHOCTH 3J0pPOBOro M 0€30MacHOro odpasa KM3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U ICUXMUYECKOMY 370POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/IEHHsI MpaBuI 0€30MacHOTO MOBEACHUS NP paboTe C BEIEeCTBAMH,
a TaKKe B CUTYalMsSIX, YIPOXKAIOIIKX 37J0POBBIO U KU3HHU JIOJEH;

CHOCOOHOCTH MTPUMEHSATh 3HAHUS, [TOJyyaeMble IPU U3yUYCHUN XUMUH, JJIs peIIeHUs 3a/1a4,
CBSI3AHHBIX C OKpPYXKAIOWIeW NPUPOJHON CPENOW, A MOBBIIIEHUS YPOBHS 3SKOJOTMYECKOU
KYJITYpBl, OCO3HaHUS INTOOAIBHOTO XapakTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe MX perieHus
MOCPEACTBOM METOJIOB XMMMH, FKOJIOTMUECKOTO MBIIUICHUS, YMEHUSI pPyKOBOJICTBOBATHCSI UM B
MI03HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATIbLHON ITPaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmerampeqMETHBIX pPE3yJbTAaTOB BBIICNAIOT 3HAYMMbIE IS (HDOPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUS, MPUHIUI, THUIOTE3a, (akT, cUCTEMA,
IpoIlecc, KCIEPUMEHT U JIPYTroe.), KOTOpbIe UCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATUX MPeIMeToB (OpMUPOBATH MPEICTABICHHUE O
LEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCaJbHble ydeOHbIe NEHCTBHs (IIO3HABaTENIbHBIE,
KOMMYHHMKATHBHbIE, PETYJATUBHbBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO yUeOHOM JesITeIbHOCTH.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

ba3soBble Jlornyeckue a1eficTBUA:

YMEHHUS HCIOJb30BaTh NPUEMBI JIOTMYECKOIO MBIIIJIEHUS IPU OCBOCHHUM 3HAHUIL:
PacKpbIBAaTh CMBICT XUMUUYECKUX OHATHH (BBIICISTH UX XapaKTepHbIe TPU3HAKH, yCTAaHABINBATh
B3aMMOCBSA3b C JAPYTUMHU TOHSTHUSMH), KCIIOJIB30BATh TMOHSATHS Ui OOBSACHEHHUS OTAEIbHBIX
($aKTOB U SBJICHUIA, BRIOUPATh OCHOBAHWS U KPUTEPHH IS KITacCU(DUKAIINHA XUMUYECKUX BEIIECTB
U XMMHUYECKUX DPEaKIHi, yCTaHABIMBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIy OOBEKTaMu
W3Y4YeHUs, CTPOUTH JIOTUUECKHE PACCYXICHHS (MHAYKTHBHBIC, NEAYKTUBHBIC, MO aHAJIOTUH),
JienaTh BbIBOJIBI M 3aKJIFOUEHHS;

yMEHHUE MPUMEHATHh B MPOLIECCE MO3HAHUS MOHATUA (IIPEAMETHBIE U METaNpeIMETHHIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XHMHH, MPEOOPa30BBIBATH LIMPOKO
MpPUMEHSIEMbIE B XMUMUU MOJICJIbHBIC MPEJCTABICHUS — XUMHUUYECKHIN 3HAK (CUMBOJI RJIEMEHTA),
xumMuueckass ¢GopMysia M ypaBHEHHE XUMHYECKOW peakuud — TMpU pelieHud ydeOHOo-
MO3HABATENIbHBIX 3a/a4, C Y4YETOM OSTUX MOJEIbHBIX MPEJACTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaEeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIINH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYHMHHO-CIICACTBCHHBIC CBSI3H U
MIPOTUBOPEYUS B U3YUAEMBbIX MPOIECCaX U SBJICHUSIX.

ba3oBble uccienoBarebckme 1eiCTBUS:

YMEHHUE HCII0JIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTa I[O3HAHUS, a
TaKK€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYK/ICHUII;

IpUOOpETEHUE OMNbITa IO IUIAHWPOBAHMIO, OPraHMU3AlMM M IPOBEJCHUIO YUYEHHYECKUX
SKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJJOM IPOIlecca, CAMOCTOSTEIBHO IPOTHO3UPOBATH €ro
pe3ynbTar, (HopMyIUpoBaTh OOOOMICHHWS W BBIBOJBI IO pPE3yJbTaTaM IMPOBEAEHHOTO OIBITA,
MCCJICIOBAHMSI, COCTABIIATh OTUET O MPOIeNIaHHOM paboTe.

Pa6ora ¢ undpopmanmeii:

yMEHHE BbIOUpaTh, aHATM3UPOBATh U UHTEPIPETHUPOBATH WH(OPMALIMIO PA3INYHBIX BUOB
1 OpM MPEACTABICHHS, TOTYYAEMYO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XUMHUYECKOT0 COJIepyKaHus, CIIpaBOYHbIE TocoOus, pecypchl IHTepHeTa), KpUTHYECKH OIIEHUBATh
MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(POPMALIHIO;

yMEHHE MPUMEHSTh Pa3InYHbIe METObI U 3aIPOCHI IIPU MOUCKE U 0TOOpe HH(pOpMAIHH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIUMBIX ISl BBITIOJHEHUS YIEOHBIX M TIO3HABATEIBHBIX 3a/1a4
OmpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OONACTH HUCHOIB30BaHUS WH(MOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIaJICHUE KYJbTYpOH aKTUBHOTO HCIIOJIH30BAHUS PA3TUUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (opMy MpeacTaBIeHUsS
nH(pOpMallMl ¥ WUIIOCTPUPOBATh pEIIaeMble 3a/auydl HECIOXHBIMU CXEMaMH, JuarpaMMami,
IpyrumMu GpopmMamMu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIOJb30BaTh M aHAJIM3MPOBATh B IpoOIlecCe YUEOHOM M UCCIIENOBATEIbCKOMN
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU POMBIIUIEHHOCTH, CETHCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloIe MPUPOAHON CPEeIbl.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

YMEHHs 3a/laBaTh BONpOCHl (B XO0jA€ JAuaigora MU (MiIu) IJUCKYCCHM) IO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYITUPOBaTh CBOM NPEIJIOKEHHS OTHOCHUTENIBHO BBITIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMS IPEICTABIIATH MOTYYEHHBIE PE3YJIbTAThl 1I03HABATEIBHON JEATEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3eHTALUI0 pPe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OINbITa, J1a0OpPaTOpHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, y4eOHOTO MTPOCKTA);



YMEHHUsI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TO3HABATECIHHOU H
HCCJICIOBATENILCKON NIeATEIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MPOOJieM HAa OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJIACOBaHHS TO3HMIMUH (0OCYXICHHsS, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBD», KOOPAMHAIIMS COBMECTHBIX JACHCTBHIA, ONPEICICHIE KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJITHCHHOW pabOThI U IpyTHe).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHME CaMOCTOSITEJILHO ONPEAEIATh LEIN ACSITEIbHOCTH, IIJIaHUPOBATh, OCYILECTBIATD,
KOHTPOJMPOBAaTh M TPH HEOOXOJAWMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTh, BBIOMPATH
HanOosee 3P PeKTUBHbBIE CIIOCOOBI pellIeHHs y4eOHBIX U [T03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO
COCTABJIATH WM KOPPEKTUPOBATH MPEJIOKEHHBIN aJITOPUTM JIEHCTBHM IIPYU BBIIIOJIHEHUH 33 JaHUN
¢ yu€TOM NOJY4YeHHs HOBBIX 3HAaHMH 00 HM3yuyaeMbIX OOBEKTaX — BEUIECTBAX M PpeaKLusX,
OLICHUBATh COOTBETCTBUE IOJy4EHHOI'O pe3yJIbTaTa 3asBJIICHHOU LIEJIM, YMEHUE UCIIOIb30BaTh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCJIOBUH 3alaHU.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB [0 OCBOCHHUIO 0053aTEIBHOrO COJIEepKaHUS,
YCTaHOBJICHHOTO JAaHHOW (QenepanbHOil pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
o0y4JarlomMMUCs Hay4yHble 3HAHUS, YMEHHS U CHOCOOBI JeWCTBUH, crenuduyeckue Ui
HpeIlMeTHOf/'I oOJractu ((XI/IMI/UI)), BUJIbI JCATCIIBHOCTU 110 IOJYYCHHUIO HOBOI'O 3HAHUA, €ro
MHTEPIIPETALMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHIX.

K kxoHuy oOydeHnust B 8 kJjacce rpeiMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y OOYYAOLIMXCS YMEHUH:

e PACKpPBIBATH CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATHUH: aTOM, MOJEKyja, XUMHYECKHUI
AJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO, CMECh (OHOPOIHAS M HEOAHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsl U MOJIEKYJIsipHasi Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJIIpHAs Macca, MaccoBasi J10JIs1 XUMUYECKOT0 3JIEMEHTA B COETUHEHUH, MOJISIPHBII
00BEM, OKCHJ, KHUCIIOTA, OCHOBAaHHE, COJIb, DJIEKTPOOTPULATEILHOCTb, CTEMEHb
OKHUCJICHUS, XMMMYECKas peakius, Kiaccuukamus peakluid: peakuuud COEIUHEHMS,
PEaKIMU PA3I0KEHHs, PEaKLIUHU 3aMEeleHNs, peaKlui 0OMEHa, 3K30- M SHI0TEPMHUUYECKHE
peakiuu, TerioBoi AhdeKT peakiuu, Sapo aToma, dJIEKTPOHHBIN CIIOH aToMa, aTOMHas
opOuTanb, paguyc aToMa, XMMHUYecKas CBs3b, MOJSPHAs W HEMOJspHas KOBaJCHTHas
CBS3b, WOHHAsl CBfA3b, HOH, KaTUOH, AaHHOH, pacTBOp, MaccoBas JI0Ji1 BeIIeCTBa
(IpolIeHTHAsE KOHIIEHTPAIlUs1) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHSATHUI M NPUMEHSATH 3TH
MOHSTUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAICHUI;

e  HCIOJIb30BaTh XMMHUECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHUs (DOPMYJI BELIECTB U ypaBHEHUI
XUMUYECKUX PEAKIINM;

e ONpENeNsITh BAJEHTHOCTh ATOMOB DJJIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OHMHApPHBIX COCIUHEHHUSAX, MPHUHAIICKHOCTh BEIIECTB K
onpeAenéHHOMY KJacCy COeAMHEHMH 1o ¢opMylaM, BHJ XMMHYECKOH CBS3H
(xoBaJIeHTHas! ¥ MIOHHAs) B HEOPTAaHMUECKUX COSIMHCHHSIX;

e packpbiBaTh cMmbichn Ilepuonnueckoro 3akona JI. M. MenneneeBa: I€MOHCTPUPOBAThH
NOHMMAHHE TIEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX JJIEMEHTOB OT HX



nonoxkeHuss B Ilepumogmueckoil cucrteMe, 3aKOHOB COXpPAaHEHHUS MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOTO YUCHHUS, 3aKOHA ABOTaJIpo;

e ONUCBHIBATb M XapakTepuszoBaTh TabmuuHyio Gopmy Ilepuonudeckoit cUCTEMbI
XUMHUYECKHX JJEMEHTOB: paszliMyarTh TMOHATUS «TJaBHas moArpymmna (A-rpynma)» u
«moboynas mnoxarpynmna (b-rpymma)», wmanble u OoJbIIME TEPUOAbI, COOTHOCHTDH
0003HaueHUs, KOTOpble HUMeroTcs B Tabnuie «llepuonnueckass cucreMa XUMHUYECKHX
anementoB JI. . MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB W 3apsja  sapa, oOIIee 4YHUCIO DJIIEKTPOHOB U
pacrpeziefieHue X MO0 IEKTPOHHBIM CIIO0SIM);

e KJIAacCH(UIUPOBATH XUMHUYECKHE DSJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUUYCCKUE
peakiuu (IO YHMCIYy U COCTaBy YYacTBYIOIIMX B PEAKIHMHU BEIIECTB, MO TEIJIOBOMY
sbdexry);

e  XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHYECKHE CBONCTBA BEIIECTB PAa3IMYHBIX
KJIaCCOB,  NOATBEpPKJas  ONUCAaHWE  [pPUMEpPaMU  MOJIEKYJAPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHi;

e TIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCMMOCTH OT HMX KAaue€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAICHUI B PA3JIMUHBIX YCIOBHSIX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MAaCCOBYIO
JOJIF0 XUMUYECKOTO AJIEMEHTa Mo (opmysie COeTMHEHHUS, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI TI0 YPABHEHUIO XUMHYECKON PeaKIlvH;

e TMPUMEHSATH OCHOBHBIC OIEpAIMH MBICIUTEIbHON AEATEeIbHOCTH — aHAIM3 U CHUHTE3,
CpaBHEHHE, 0000IIEHUE, CHCTEMAaTH3alNI0, KJIACCU(UKAIMIO, BBISIBICHUE TPUYUHHO--
CIIEICTBEHHBIX CBSI3€H — ISl M3Y4YCHHs] CBOMCTB BELIECTB U XHUMHUYECKUX PEaKIHil,
€CTECTBEHHO-HAYYHbIE METOJIbI TIO3HAHUS — HAOJIIOICHUE, U3MEPEHUE, MOJICITUPOBAHKE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN);

e CJIENOBAaTh TMpaBWJIAM TIOJIb30BAHUS XMMHUYECKOW TMOCYyAoM U J1abopaTOpHBIM
o0opyZoBaHHEM, a TaKXe IpaBWiIaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMHU IO BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKHX OIBITOB IO IMOTYYCHHUIO H
coOMpaHHIO Ta3000pa3HbIX BemecTB (BOAOpPOJAa M KHUCIOPOJAA), IPUTOTOBICHHIO
pacTBOPOB C ONPEAECIEHHON MAaCCOBOM JI0JIEH pacCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH U
MPOBOANTh XUMHUYECKHE SKCIEPUMEHTHI 1O PACIO3HABAHUIO PACTBOPOB IIEIOYEH H
KHCJIOT C TIOMOIIBI0 UHIUKATOPOB (JIakmyc, peHonmdTanenH, METUIOPAHXK U IPyTHE).

K koHiy oOydeHus B 9 Kiacce npeiMeTHbIE pe3ysibTaThl HAa 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIINXCSI YMEHUI:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX TIOHSATHI: XUMHUYECKHI 3JEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD,
AIIEKTPOOTPHUILIATETbHOCTh, CTENIEHb OKUCIICHUS, XUMHUUECKasl peaKIMsl, XUMUYECKasi CBA3b,
TEIIOBOH 3P QEeKT peakluu, MOjb, MOJSPHBII O00BEM, pacTBOp, DSIEKTPOJUTHI,
HERJIEKTPOJIUTHI, DJEKTPOJIUTHYECKas JAMCCOLMAlMsl, pPEeaKIUM HOHHOro oOMeHa,
KaTaJln3aTop, XUMHMUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTHMbIE peaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIMU, OKUCINUTEIb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAQHOBJICHHME, aJNIOTPOIUs, aM(pOTEPHOCTb, XUMHYECKas CBS3b (KOBAJIEHTHasd,
MOHHAsl, MeTaJUIMYecKas), KpHUCTajllnyeckas pemérka, KOppo3us METaJUIOB, CILUIABBI,
CKOPOCTh XUMHUYECKOM peaKIny, peeabHo gonyctumas konuenTpauus [I1K Bemectsa;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHSATHI M NPUMEHATH O3TH
MOHSITHS IIPU ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

e  HCIOJIb30BAaTh XMMHUECKYIO CUMBOJIUKY JIJIsl COCTaBJI€HUs (DOPMYJT BELIECTB U ypaBHEHUI
XUMHUYECKHUX PEAKIIUIL;



OTIpEeNATh BAJIECHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B COETUHEHUSX
Pa3IMYHOTO COCTaBa, MPHHAJJICKHOCTh BEIIECTB K OMPEACTIEHHOMY KJIACCy COSAMHEHUM
no ¢opMynaM, BUJ XUMHYECKOH CBA3M (KOBaJICHTHAs, WOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3apsi/l HOHA [0 XUMHUYECKOU (hopMyJIe, XapaKTep cpelibl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHHM, THUIl KPUCTAJUIMUECKOH pemETKH
KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIch [lepuoanueckoro 3akona JI. . MenneneeBa u 1IeMOHCTPUPOBATH €0
NOHMMAaHME: OINHUCBIBATH M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ileprogmueckoit
CUCTEMbI XUMUYECKHUX 3JIEMEHTOB: Pa3INyuaTh MOHATHS «TJIaBHAs MOATpyIa (A-rpymnmna)»
u «noboynas noarpynna (b-rpynma)», Mmanbie u OoJbIIME TMEPHOABI, COOTHOCHTH
0003Ha4YeHMs, KOTOpblE MMEIOTCS B MEPUOAMYECKOM Talnuie, C YHCIOBBIMU
XapaKTEepPUCTHUKAMH CTPOCHHMS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsn sapa,
olmiee 4YuCiIO ANEKTPOHOB M PACHPENEICHUE UX MO AJIEKTPOHHBIM CJIOSAM), OOBICHITH
o01Ire 3aKOHOMEPHOCTH B U3MEHEHNU CBOWCTB 3JIEMEHTOB U UX COCIMHEHUH B Tpeaesax
MaJIbIX [EPHOJI0OB U IVIABHBIX MOATPYIII C YYETOM CTPOCHHSI UX aTOMOB;
KJIacCU(UIUPOBaTh XMMUYECKHE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMUYECKHE
peakiuu (MO0 YHMCIYy W COCTaBY YYacTBYIOIIUMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
3 PeKTy, 0 H3MEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKHIX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) 00IIME U CrIEU(PUIECKIEe XUMHUUECKHUE CBOMCTBA TPOCTHIX
U CIIO)KHBIX BEIIECTB, MOJATBEPXK/asi ONMUCAHHE MPUMEPAMU MOJEKYJSPHBIX M HOHHBIX
YpaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPaBHEHUS SJIEKTPOJUTHYECKOM UCCOLMAIMU KUCIIOT, LIEJIOYEH U COJIEH,
MOJIHBIE U COKpAIl€HHBIE YPAaBHEHUS pEaKlUUil MOHHOTO OOMEHa, ypaBHEHUS pPEaKIluii,
MOJTBEPKIAIOIINX CYIIECTBOBAHNE TEHETUIECKOHN CBS3HM MKy BEIIECTBAMH Pa3IMIHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IPOTHO3UPOBATh CBOICTBAa BEHIECTB B 3aBHCHMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTEIFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJF0 XMMHUYECKOT0 3JIeMEeHTa Mo (GopMylie COeTMHEHUs], MAaCCOBYIO JIOJIO BEIIEeCTBa B
pacTBope, MPOBOAMUTH PACUYETHI MO YPABHEHHIO XUMHUYECKON PEaKIny;

coOnrofaTh MpaBWiIa TOJIB30BAaHUS XMMHUYECKOW TocyAod ©  J1ab0paTOpHBIM
0o0Opy/I0OBaHHEM, a TakKe IpaBHja OOpaIIeHHs C BEUIECTBAMH B COOTBETCTBHU C
WHCTPYKIUHUSMHU TIO BBHITOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB IO MOTYYCHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKHUCIIOTO Ta3a);

MPOBOANTH PEAKIMU, MOATBEPKIAIOININE KAaYeCTBEHHBIM COCTaB PA3JIUYHBIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM MyTEM XJIOpUA-, OpoMua-, HOAMI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, CyJb(aT-, TUAPOKCUI-HOHBI, KATHOHBI AMMOHHS U MOHBI U3YYEHHBIX METAIIJIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMYECKHX BEIIECTB;

MPUMEHSTh OCHOBHBIC OMNEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAW3 W CUHTE3,
cpaBHeHHe, 0000IIeHre, CHCTEMATH3aINIO, BBISIBIICHHE TPHYNHHO-CIICJICTBEHHBIX CBSI3EH
— JUIS U3y4YeHUs] CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIHH, e€CTECTBEHHO-Hay4yHbIE
METO/IbI TO3HAHUS — HAOIIO/ICHHUE, H3MEPEHHE, MOJISITUPOBAHUE, IKCTIEPUMEHT (peaTbHbIH
Y MBICIIEHHBIN).

TEMATHYECKOE IIVTAHUPOBAHUE

8 KJIACC



Ne || HaumeHOBaHUe pa3/iesioB KosinuecTBo yacoB JseKTpoHHbIE (LUpOBbIE)
n/n Y TEM NPOrpaMMbl 06pa3oBaTe/IbHbIE PECYPCHI
Bcero|[KonTposibHbIe||[IpakTUYecKkue
paboThI paboThI
‘Pa:meﬂ 1. llepBoHaYa/ibHble XUMHYECKHE NOHATHUSA ‘
1.1 |XuMusg — BaxkHasi 06J1acThb || 5 BBEJIUTE 2 [[BubaunoTeka LIOK
€CTeCTBO3HAHUSA U 3HAYeHHe https://m.edsoo.ru/7f41837c]]
NpaKTHUYECKOU
JlesITeJIbHOCTH YeJloBeKa
1.2 ||BemecTBa U1 XMMHUYECKHE 15 1 BBeJIUTE [[BubaunoTeka LIOK
peaxkuuu 3HayeHue |https://m.edsoo.ru/7f41837c]]
‘,[[06aBI/ITb CTPOKY ‘
‘I/ITOI‘O 110 pasjeny “ 20 H ‘

‘Pa3,qe11 2. BaxxHelmue npeACTaBUTE/IM HEOPraHUYECKHX BelleCTB

2.1 |Bo3ayx. Kucsiopog,. 6 BBEJIUTE BBEJIUTE [[BubanoTeka LIOK
[ToHsATHE 06 OKCHAAX 3HaYeHHe 3HavyeHue |https://m.edsoo.ru/7f41837c]]
2.2 |Bogopoga.llonsaTue o 8 BBeJIUTE 1 [[BubaunoTeka LJOK
KHCJIOTAxX U COJISX 3Ha4YeHHe https://m.edsoo.ru/7f41837c]]
2.3 |Boga. PacTBopsl. [lonaTHE 5 1 1 [[BubaunoTeka LJOK
06 OCHOBaHHUSAX https://m.edsoo.ru/7f41837c]]
2.4 ||OcHOBHBIE KJ1acChl 11 1 1 [[BubaunoTeka LJOK
HeopraHHu4YecKHUx https://m.edsoo.ru/7f41837c]]
coeJMHEHHUH
‘,Zl06aBI/ITb CTPOKY ‘
‘I/ITOI‘O 110 pa3jeny H 30 H ‘

Paspen 3. [lepuoguyeckuii 3akoH u [llepuoaudeckasi cucreMa XMMHU4YeCKUX 3j1eMeHTOB /1. .
MeHnaeneeBa. CTpoeHue aTOMOB. XUMHUYeCKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHbIE

peakuu
3.1 ||[leppoiYeCKU 3aKOH U 7 BBeIUTE BBeIUTE [[BubaunoTeka LIOK
[leproauyeckas cuctema 3Ha4YeHHe 3HavyeHue |https://m.edsoo.ru/7f41837c]]
XUMHUYECKUX 371eMeHTOB /l.
U. MenpgeneeBa. CTpoeHue
aToma
3.2 |XuMuyeckas CBsI3b. 8 1 BBEJIUTE [[BubauoTeka LIOK
OKHCAUTENBHO- 3HavyeHue |https://m.edsoo.ru/7f41837c]]
BOCCTAaHOBUTEJIbHbIE
peakiuu
‘[[O6aBI/ITb CTPOKY ‘
HUTtoro no pasaeny 15 [[BubaunoTeka LIOK
https://m.edsoo.ru/7f41837c]]
‘Z[O6aBI/ITb MOJYJIb ‘
‘[[OGaBI/ITb pasze ‘
Pe3sepBHOe BpeMs 3 BBeJIUTE BBeJIMTE [[BubauoTeka LIOK
3HaYeHHe 3HavyeHue |https://m.edsoo.ru/7f41837c]]
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Ne | HaumMeHOBaHue pa3/iesioB KosmyecTBO yacoB JneKTpoHHbIE (HUPPOBLIE)
n/n Y TEM NPOrpaMMbl 06pa3oBaTe/IbHbIE PECYPCHI
Bcero|[KonTposibHbIe||[IpakTUYecKkue
paboThI paboThI
OBLIEE KOJIMYECTBO YACOB | 68 4 5
[10 TIPOTPAMME
e 9KIJIACC
Ne ||HanmeHOBaHMe pa3/iesioB KosinyecTBOo 4acoB JnekTpoHHbIEe (LUPPOBbLIE)
n/n U TeM NPOrpaMMbl Bcero|KonTposbHble|[lpakTryeckue 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
‘Pa:meﬂ 1. BemiecTBO M XUMHUYECKHE pPeaKiuU
1.1 |lloBTOpeHuUe U 5 1 BBEJIUTE [[BubanoTeka LIOK
yryy6JeHre 3HAaHUN 3HayeHue |https://m.edsoo.ru/7f41a636]]
OCHOBHBIX pa3/ieJioB
Kypca 8 kjacca
1.2 ||OcHOBHbIE 4 BBeJIUTE BBEJIUTE [[BubanoTeka LIOK
3aKOHOMEPHOCTH 3HaYeHUe 3HaueHue |[https://m.edsoo.ru/7f41a636]]
XUMHWYECKUX peaK U1
1.3 |[QsekTposMTHYECKas 8 1 1 [[BubanoTeka HOK
JYccoLanms. https://m.edsoo.ru/7f41a636]]
XUMHUUecKue peakiuy B
pacTBopax
‘ﬂ06aBI/ITb CTPOKY
‘I/ITOI‘O 110 pa3jeny H 17 H
‘Pa3ae11 2. HemeTa/uIbl M MX CO€AMHEHUA
2.1 ||O6wwas xapaKTepUCTUKa 4 BBeJlUTE 1 [[BubnumoTteka LIJOK
XUMHYECKUX 3JIEMEHTOB 3HauYeHHe https://m.edsoo.ru/7f41a636]]
VIIA-rpynnsl. ['ajioreHsl
2.2 ||06mas xapaKTepUCTHUKa 6 BBeJIUTE BBeJIUTE [[BubanoTeka LIOK
XUMUYECKUX 3JIEMEHTOB 3HaYeHUe 3HauyeHue |[https://m.edsoo.ru/7f41a636]]
VIA-rpynmnel. Cepa u eé
COoeZIMHEHMUS
2.3 ||06masa xapaKTepUCTHUKa 7 BBeJIUTE 1 [[BubanoTeka LIOK
XUMHYECKUX 3JIEMEHTOB 3HauYeHHe https://m.edsoo.ru/7f41a636]]
VA-rpynmnsl. A3or,
docdop u ux coeHEeHUS
2.4 | 061mas xapaKTeprUCTUKa 8 1 2 [[BubnumoTteka LIOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/7f41a636]]
IVA-rpynnsl. Yriepozn v
KPEMHHUM U UX
COoeZIMHEHMUS
‘AO6aBI/ITb CTPOKY
‘I/ITOFO 110 paszesy H 25 H

‘Pasaeﬂ 3. MeTa/uibl M MX CO€JMHEHH
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Ne ||HamMeHOBaHMe pa3/iesioB KosimyecTBO yacos ‘ JneKTpoHHbIE (HUPPOBLIE)
n/n Y TEM NPOrpaMMbl Bcerol|[Kontpouibable|[Ipaktuyeckue 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThI
3.1 ||O6mue cBoOMCcTBA 4 BBeJIUTE BBEJIUTE [[BubanoTeka LIOK
MeTaJIJIOB 3HAYeHUe 3HayeHue |https://m.edsoo.ru/7f41a636]]
3.2 |BaxHeline MeTal/bl U 16 1 2 [[BubanoTeka LIOK
UX COeJUHEHMUS https://m.edsoo.ru/7f41a636]]
‘,[[06aBI/ITb CTPOKY |
‘I/ITOI‘O 110 pas3jeny “ 20 H |
\Pasgen 4. XMMuUA ¥ OKpYy>Kawinasa cpeja |
4.1 |BewectBa 1 MaTepuasbl B| 3 BBeJIUTE BBeJIUTE [[BubanoTeka HOK
»KU3HU YeJI0BEKA 3HAYeHUe 3HayeHue |https://m.edsoo.ru/7f41a636]]
‘HTOI‘O 10 paszeny ‘ 1 |
PesepBHOE BpeMs 1 BBeJIUTE BBEJIUTE [[BubanoTeka LIOK
3HaYeHUe 3HaueHue |[https://m.edsoo.ru/7f41a636]]
OBLIEE KOJIMYECTBO YACOB | 66 4 7
[10 TIPOTPAMME
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