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Pabouas npozpamma yueonozo npeomema « Xumus) (06a3086ulil yposens)
cocmasnena ¢ coomeemcmeuu ¢ ®I'OC 000 u Dedepanvhoii padoueit
npozpammoi yueonozo npeomema « Xumusa» (0azoewiit yposenv) Deoepanvnoii
oopazoeamenvnoit npozpammost 00O0.

Pabouas nporpamma no yyebHomy npegmety «Xumma» (6a30Bbl YPOBEHD)
(npeameTHas obnactb «EcTecTBeHHO-Hay4YHble NpeaMeTbl») (ganee
COOTBETCTBEHHO - MPOrpPaMmMa no XMMUU, XUMUA) BKAOYAET NOACHUTENbHYIO
3aMnuncKy, coaepykaHme obyyeHus, NnaHnpyemble pesysibTaTbl OCBOEHMUA
NPOrpaMmmbl MO XMMUW.

1) NOACHUTE/IbHAA 3AMUCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOTO 0O0IIETO 0O0pa3oBaHMUs
COCTABJICHA Ha OCHOBE TpeOOBaHWW K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBE (QeaepanbHOl padodeil MnporpaMMbl
BOCIIMUTAHUS U C YUETOM KOHIICTIINY MPENOJaBaHus YI4eOHOTO MpeaMeTa « XUuMUsH)
B 00pa3oBartesibHbIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma mo Xumuu pa3paOoTaHa C LEJbI OKa3aHUS METOJAMYECKOUN
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

[Iporpamma 1o xuMuu Aa€T MPEJCTaBICHUE O IEJAX, OOIIeil cTpaTeruu
OoOy4eHHs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MpeAMETHOE COJZIEpKaHUE,
MpeAyCMaTPUBAET pACIpENEiIeHUe €ro Mo KilaccaMm M CTPYKTYPUPOBAaHHUE 10
paznenaM MW TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE H
KaueCTBECHHbIEC XapaKTepUCTUKU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh H3YYEHHUS] XUMHHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeaAesisieT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTesIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TaKke TPEeOOBAHUM K
pe3yJsibTatamM 00y4YeHHs] XUMUM Ha YPOBHE I1€JIEH M3yueHuUsl TIpeaMeTa i OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIHHOCTH OO0YyYaromerocss Mo OCBOCHHUIO



y4eOHOTO COIeP KAHUA.

3HaHHWE XUMHUHM CIY)KMUT OCHOBOW JUIsi (OPMUPOBAHHUS MHMPOBO33PEHMUS
0Oyu4arolerocsi, €ro MpPeACTaBICHUH O MAaTepUAIbHOM €IMHCTBE MHUPA, BAKHYIO
poJiib UrparoT QopMHUpyEMble XUMHEH NPECTaBICHUS O B3aMMOIIPEBPALICHUIX
SHEPrUM U 00 HBOJIIOLMHU BEIIECTB B NMPUPOAE, O MYyTAX PELICHUS TII00abHBIX
npo0JieM YCTOMYMBOIO pa3BUTHsI YEJIOBEUYECTBA - CHIPHEBOW, SHEPIETUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30IMaCHOCTH, ITPOOIIEM 3IpaBOOXPAaHEHUS.

H3zyuenue xumuu:

- CIOCOOCTBYET — peaju3allid BO3MOXXHOCTEH JUJII  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPHI JINYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAMOTHOCTH;

- BHOCUT BKJIaJ B ()OPMHUPOBAHHUE MBINUICHHS] U TBOPUYECKHX CIIOCOOHOCTEN
OoOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  JeATeTbHOCTH,
DKCIIEPUMEHTAJIbHBIX M HCCIENOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKMU3HHU, TaK U B IPOPECCUOHATIBLHON AESITENbHOCTH;

- 3HAKOMHUT CO CHEeUU(UKON HAYYHOIO MBILIUICHUS], 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIAJ1a HA €UHCTBO IPUPOBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyYarOLIUXCS;

- CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTUYECKOE
oOpa3oBaHue 00yJarOUUXCsl.

JlanHble HampaBieHHUs B OOYYEHWH XMMHHU OOECIEUMBAIOTCS CHEUU(DHUKON
colepKaHusl ~ y4eOHOro  mpeaMera, KOTOpPbIM  ABISIETCS  MEJaroru4yecku
aJanTUPOBAHHBIM OTpa)KeHUEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHMsI OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX IOHSATHI
OPTaHUYECKON XUMUHU.

CrpyKTypa coaepkaHusi IPOrpaMMbl [0 XUMHUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO I0JIX0/1a K €€ U3YUYEHUIO.

ConeprxkaHne CKIAAbIBAETCS U3 CUCTEMBI MOHATHH O XUMUYECKOM 3JIEMEHTE
U BEIIECTBE M CUCTEMbI MOHATUH O XUMHUYECKOM peakuuu. OOe 3THU CHCTEMBI
CTPYKTYPHO OPraHW30BaHbI MO MPUHUUIY IOCJIEN0BATEIBHOTO PAa3BUTHS 3HAHMIMA
Ha OCHOBE TEOPETHMYECKMX TPEJICTABICHUNA pa3HOr0 YpPOBHA: aTOMHO-
MOJIEKYJIIPHOTO YYE€HHMsS KaK OCHOBBI BCEro ecTtecTBo3HaHus; llepuogmueckoro
3akoHa J[.1I. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XHMHHU; YYEHUS O CTPOCHUHU
aToMa W XHMMHUYECKOW CBSI3M; MPEACTaBICHUH 00  3JIEKTPOJUTUUYECKON
JMCCOLIMAIIMKU BEUIECTB B pacTBOpax. TeopeTuueckre 3HaHUSI pacCMaTpUBAIOTCS Ha
OCHOBE SMIIUPUYECKU TMOJYYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJIEZI0BATEIBHO OT OJJHOTO YPOBHS K APYroMy, BBINONHSSA (PyHKINN OOBICHEHUS
U TPOTHO3UPOBAHMUS CBOMCTB, CTPOEHUS U BO3MOYKHOCTEM HPAKTUYECKOTO
IPUMEHEHUS U TIOJYYECHHS NU3y4YaeMbIX BEIIECTB.

OcBoeHne mporpaMMbl 1O XUMHH CIOCOOCTBYET (DOpMHUPOBAHUIO



IIPEACTABICHNS] O XMMHYECKOM COCTABIIAIOIIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HaHUs B HAYKE.

N3ydyeHne XuMHUM TPOUCXOOUT C TNPHUBICYECHWEM 3HAHUN W3 paHee
M3YYEHHBIX Y4eOHBIX MpeaMeToB: « Okpyxatouuit Mup», «buonorus. 5-7 kinaccei»
u «Pusuka. 7 Kiaccey.

[Ipy wu3ydeHHH XUMHUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUH OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI.

3amaya y4eOHOTO mMpeaMeTa COCTOUT B (POPMHPOBAHUH  CHCTEMBI
XUMHUYECKUX 3HAHUU - BaKHEHIIMX (DaKTOB, MOHITHUI, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUHM, JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHYECKOIO XapakTepa, sA3bIKa
HAyK{, B TPUOOIIEHUU K HAyYHBIM METOJIaM IMMO3HAHMS MPU U3YUEHUHU BELIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HUCCIIEeI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHMM IPaBUJ OE€30MAacHOr0 OOpalleHHs C BELIECTBAMHU B
IIOBCEHEBHOM KU3HU.

Ilpu wusyuyeHuu Xxumuu Ha yYpo6He OCHOBHO20 00uie20 00pA306AHUA
6aJICHOE 3HAYEHUE NPUOOpenu maxkue yeau, KaK:

- (hopMHpOBaHNE MHTEUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY IPUHATHIO PEIIEHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM KU3HU;

- HalIpaBJIEHHOCTh ~ OOyYEeHHMs] HAa  CHUCTEMAaTUYeCcKoe  MpUOOLIEHUE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
MeTOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

- o0ecIieueHne yCIOBHM, CTOCOOCTBYIOITUX MTPHOOPETCHHUIO 00yUarOIITUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEpPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

- popmupoBanue o00mIeH (PYHKIIMOHAIBHOW UM  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B T.4. YMEHUN OOBSCHATH U OLIEHUWBATH SIBJICHUSI OKPYXKAIOLIETO
MHpAa, UCIOJIb3Ys 3HAHUS U OIbIT, [IOJYYEHHBIE NIPU U3YYCHUU XUMHH, TPUMEHSTh
UX MPY PELICHUH MPOOJIEM B MOBCETHEBHOM KU3HU U TPYIAOBOU N€ATEIbHOCTH;

- popmupoBanne 'y oOydarOmMXcs TyMAHUCTHYECKUX  OTHOILICHHM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
11e71eco00pa3HOTr0 TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B MEJSIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEW IPUPOIHOUN CPELBIL;

- pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.



Mecmo yueonozo npeomema «Xumuuy 6 yueOHoM naamne

OO611ee ynCiI0 YacoB IS U3YUYEHUST XUMUH - 136 9acos:
B 8 kiacce - 68 yacoB (2 yaca B HEJIETIO),
B 9 kiacce - 68 yacoB (2 yaca B HEJIETIO).

2) COAEP) KAHUE YYEBHOI'O NIPEJMETA «XUMMUS»

COJEPXKXAHUE OBYUYEHMUA B 8 KJIACCE

IlepBoHauya/ibHbIe XUMHYECKHE TOHATHS.

[Ipenmer xumun. Ponb XuMHUM B KU3HU 4Y€JIOBEKA. XUMHS B CUCTEME HAYK.
Tena wm BemectBa. PuU3nMUecKHe CBOWCTBA BEIMIECTB. ArpEraTHOE COCTOSTHUE
BewecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHH. YUHCTBIE BELIECTBA U CMECH.
CnocoOnI pazaeneHust cMecei.

ATOMBI M MOJEKYyJIbl. XUMUYECKHE 3ieMeHThl. CHMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysna. BageHTHOCTh aTOMOB XHUMHUYECKHUX HJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTHOcCHTENBHAs MOJIEKYJIsIpHAs Macca. MaccoBast ol XMMUYECKOTO AJIEMEHTA B
COEJIMHEHNUU.

KonungectBo BemecTBa. Monb. MoissipHas macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAWHHI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCITMHEHU.

Ou3znyecKre U XMMUYECKUE SABJICHUS. XUMUYECKas peakius U €€ NpU3HaKu.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX pPEeaKUi (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

XAMUYECKHM DKCIIEPUMEHT: 3HAKOMCTBO C XHMHMYECKOM ITOCYNIOW,
npaBuiamMu padboOThl B JIaDOpAaTOpUM W MpUEMaMU OOpalleHHs] ¢ JaOOpaTOPHBIM
o0opy/oBaHMEM, H3y4YeHHE U OINHUCAaHWE (PU3MUYECKUX CBOMCTB 00pa3IoB
HEOPraHWYECKUX BEILIECTB, HaOmoneHne Qu3ndeckux (IJIaBjIeHHEe BOCKA, TasHUE
JbJa, pACTHUpAHME caxapa B CTYIKe, KUIIEHHWE W KOHJEHcAlus BOJbI) U
XUMUYECKUX  (TOpeHHE  CBE€YM,  MPOKAIMBAaHUE  MEIHOM  IPOBOJIOKH,
B3aMMOJICHCTBHUE MEJIa C KUCJIOTOW) SIBJICHUM, HaOII0/IEHUE U OMKMCAHUE MPU3HAKOB
MPOTEKAHUSI XUMUYECKUX PEaKIUid (pa3iokeHue caxapa, B3auMOJCHCTBUE CEpHOM
KHUCIIOTBI C XJIOpUIOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu narpeBanum,
B3aMMOJIeHCTBUE Jkelie3a ¢ pactBopoM conu meau (II), mzyueHuwe cmocoOoB
pazzneneHusi cmecedl (C TMOMONIbIO MarHuta, (QUIbTPOBAHUE, BBIMAPUBAHUE,
JUCTWIIIALMS, XpomaTtorpadusi), MPOBEJACHHE OUYMCTKH TOBAPEHHOW COJIH,
HaOJIOZICHUE U ONMHUCAaHUE PE3YJbTATOB MPOBEJIEHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAHEHMSI MacChl, CO3JJaHIE MOJIETIEH MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaskHeiinue npejacTaBuTe/ I HEOPraHNYECKUX BelIECTB.



Bo3nyx - cMech razos. CocraB Bo3nyxa. Kucnopon - ameMeHT u mpoctoe
BelecTBo. Haxoknenue kucimopoia B Tpupoe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxkcunabl. [lpumenenue xkuciopoga. CrocoObl
MOJIyYeHHUs] KUclopoda B JabopaToOpuu W TPOMBINUIEHHOCTUH. Kpyrosopor
Kuciopoaa B mpupoe. O30H - auioTpoIiHasg MOAUGUKAIUS KUCTIOpOoa.

TernoBoit 3h(dekT XUMHUECKOW peaklMK, TEPMOXUMHUUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojib W METaH. 3arpsA3HCHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bopopon - smemenT m mpocrtoe BemiecTBo. Haxoxkaenuwe Bogopoaa B
npupone, (U3MUEeCKUe ¢ XHUMHUYECKHE CBOICTBA, NPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Monsipabiil 00BEM ra3oB. Pacy€Tel N0 XUMUYECKUM YPaBHEHUSIM.

dusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEL
HachlllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 107151 BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOABI. OCHOBaHUS.
Ponb pacTBOpOB B mpHpoJe€ U B KU3HM 4YenoBeka. KpyroBopoT BoJbI B IPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuppl. Knaccudukanms
OKCHJIOB:  cosieoOpasytoniye  (OCHOBHBIE, KHUCIOTHbIE, aM{QOTepHblE) U
HeconeoOpasyomue. HomeHknatypa oxcuaoB. @Du3MUecKMe U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukarmsi OCHOBaHMM: INENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukauus xkuciaor. Homenkinarypa kucinor. @u3nyeckue u
XUMHYECKHE CBOMcTBAa KHUCIOT. Psn aktuBHOocTH MeTamtoB H.H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HoMeHknaTypa conen.

DOU3NYECKE U XUMUYECKHUE CBOMCTBA coJiel. [losryuenue cosiei.

I'eneTnueckas CBsI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COETUHEHHUIA.

XWMUYECKUM DKCIEPUMEHT: KAa4eCTBEHHOE OIPENCIICHUE COACPIKaHUs
KHUCIIOpOJla B BO3/AyXe, IMOJyue€HUE, COOMpaHue, pacro3HaBaHHE U HM3yueHUE
CBOMCTB KHUCJIOpOZa, HAOIIOJACHUE B3aUMOJICHCTBUSL BELIECTB C KHUCIOPOJIOM H
yCIIOBHSI BO3HUKHOBEHMSI M TpEKpalleHusi ropeHust (1moxkapa), 03HaKOMJIEHHE C
oOpa3llaMM OKCHJOB M ONHCAHHME UX CBOICTB, IOJIy4eHHE, COOMpaHHUE,
pacno3HaBaHWe W H3y4Y€HHE CBOMCTB BOJopoAa (TOpeHHe), B3aUMOJIEHCTBUE
Bojoposia ¢ okcugomM Meau (II) (BO3MOXKHO HMCIOJIB30BaHUE BHJICOMATEPHUAIIOB),
HaOMoieHue 00pa3loB  BEHIECTB KOJIMYECTBOM |  MOJb, HCCIIEIOBAaHUE
OCOOEHHOCTEM  pacTBOpPEHUS  BEIIECTB C  Pa3IMYHOM  pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA, B3aUMOJCICTBHE BOJABl C METa/NIaMU (HATPUEM U KaJbIIUEM)
(BOBMOXKHO  HKCIIOJIb30BaHHWE  BUIEOMATEpHUANIOB), HCCIEIOBaHHE  00pa3LoB
HEOPTAaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOJACHUE U3MEHEHUSI OKPACKU



VHJIMKATOPOB B pACTBOPAX KUCIIOT U WIEJTOYEH, U3YUYEHUE B3aUMOICUCTBUS OKCHIA
Menu (II) ¢ pacTBOpoM CEpHOM KHCIOTHI, KHCJIOT C MeTaulaMH, peakIui
HEWTpanu3aluy, NOJYYEHHE HEPACTBOPHUMBIX OCHOBAHHI, BBITECHEHHWE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOpPA COJIM, PEIICHUE HKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BaxHeiilne KJIacchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuognueckuid 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemeHnToB .M. MenageneeBa. CrpoeHue aroMoB. XHMMHUYECKAsi CBA3b.
OKHCIUTETLHOBOCCTAHOBUTEIbHbBIC PEAKIUN.

[lepBbie TONBITKH KIACCU(UKAIMU XUMUYECKUX dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). JIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHbIE OKCHUIBI
Y TUJIPOKCUBI.

Ilepnognueckuit 3akoH. llepuonnueckas cucTeMa XMMHYECKUX JJIEMEHTOB
OU. MenneneeBa. KoporkonepuogHas W JJIMHHONEpHOAHAS  (HOPMBI
IIepuonnueckoii cucrembl xumuieckux 3neMeHToB .M. Menaeneesa. Ilepuonst u
rpynnbl. @U3NYECKUN CMBICH MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIbI
DJIEMEHTA.

Crpoenne aromoB. CocTaB aToMHbIX sjep. M30Tombl.  DJIEKTPOHBL.
CtpoeHue 2JIEKTPOHHBIX O00JIOYEK aTOMOB MMEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
Ilepuonnueckoin cucrembl J[.M. MenneneeBa. XapaKTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA M0 ero noynoxeHuto B [lepuoanueckoit cucreme [I.1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJinyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPyINaM U NepuoiaM. 3HAYCHUE
[Teprnonnueckoro 3akoHa u [leproandeckor CUCTEMbl XUMUYECKUX 3JIEMEHTOB JIJIA
pa3BuTHs Hayku U npakTtuku. .M. MeHeneeB - yu€HbIN U rpaxJaHNH.

Xumuyeckass cBsi3b. KoBaneHTHast (moJisipHass W HEMOJSpHasi) CBSI3b.
DIEeKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHuss.  OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE  PEAKIHUU.
[Tpornecchl OKUCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEIH.

XVMMHUYECKUI DJKCIEPUMEHT: H3y4YeHHE OOpa3lloB BEIIECTB METAJIOB H
HEMETAJUIOB, B3aWUMOJCHCTBUE THUAPOKCHAA ILMHKA C pPacTBOPAMHU KHUCIOT H
LIEJIOYEN, IPOBEICHUE OIBITOB, WUIFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN (TOPEHHE, PEAKIIUH PA3IOKEHHUS, COCTUHEHUS ).

MexnpeaMeTHbIe CBSA3M.

Peanm3zannst MeXIpeaMETHBIX CBSI3€d NpPH W3YYEHWH XHMHHM B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOMMUX €eCTeCTBEHHO-HAYYHBIX
MOHSTUI, TAK U MOHSATUM, SIBJISIOIIMXCS CUCTEMHBIMM ISl OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO61ue ecTeCTBEHHO-HAYYHbBIC MMOHATHS: HAYYHBIN (hakT, TUIIOTe3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOJUIHOCTh, HAOJIOEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepus, aTroM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOINBI, PAAUOAKTUBHOCTDh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsll, BELIECTBO, TEJO,



00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, SIUHUIIBI
U3MEpEHMsI, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpAIbl, TOPHBIE IOPOIHI,
TMI0JIC3HBIC HCKOIIaeMbI€, TOTTUBO, BOJAHBIE PECYPCHI.

COJEPXAHUE OBYYEHMUA B 9 KJIACCE

BemecTBo U XuMH4ecKasi peakuusi.

Ilepnognueckuit 3axoH. llepuonnueckas cucTeMa XMMHYECKUX JJIEMEHTOB
JI.1. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KalausA, KAIbLIUA H HX
COCIMHEHNN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepmomnueckon
CUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHue BemiecTBa: BHJbl XMMHUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAIUIMYECKOU PELIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBs3b HECOPraHUYECKUX BELIECTB.

Knaccudpukanus XMMUYECKHMX peakUMid MO pazIudHbIM IpHU3HaKaM (110
YHUCIIY M COCTaBY YYacCTBYIOUIMX B PEaKLUU BELIECTB, MO TEINIOBOMY 3(PQeKTy, 1Mo
VU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUUYECKUE
YPaBHEHMUS.

[lonsiTue o0 ckopocTH Xumuueckoi peakuuu. [loHsaTHe 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusix. [IoHsITHEe 0 TOMOTre€HHBIX U IeTepOreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue 0 xumnueckom paBHoBecun. DakTopel,
BIIMAIOIIME HAa CKOPOCTh XMMHYECKONW PEaKIUU U IOJOKEHUE XUMUYECKOIO

paBHOBECHUSL.
OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU,  AJIEKTPOHHBIN  OayiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiienue YPaBHEHHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMH C  HCIOJb30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIUTUYECKOMN JIACCOLIMALINH. DJIEKTPOIUTHI u
HEAJIEKTPONIUThl. KaTrhoHbl, aHMOHBL. MeXaHuU3M JUCCOLUMALNM BEIIECTB C
pa3NMYHBIMM BUJAMH XUMHUYECKOW cBs3U. CreneHp auccounanuu. CHUIIBHBIE H
ci1a0bIe SJIEKTPOIUTHI.

Peakiuu #oOHHOrO OOMEHa. YCIOBUS MPOTEKAHMUS] pEaKUUid HOHHOIO
oOMeHa, MOJIHbIE U COKpaIIEHHbIC HOHHBIE YpaBHEHU peakiuil. CBONCTBA KUCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHIECCKOM
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

XHAMHUYECKUM IKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAJUITMYECKHUX
pelmEéTOK HEOPraHMYEeCKUX BELIECTB - METAJIOB U HEMeTauloB (Tpadurta U



ajMasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpUsA), HUCCIEIOBAHHUE 3aBUCUMOCTH
CKOPOCTH XHMMHUYECKOW peakIMu OT BO3JEUCTBUS pPa3iIUYHbIX (HaKTOPOB,
UCCJIEIOBAHUE JIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIUAIIUN
KHUCIIOT, IeJoued U cojiel (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
MIPOBEJICHUE OMBITOB, UJUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS PEAKIIMI HOHHOTO
oOMeHa (0Opa3oBaHHME oOcajika, BBIJIEJICHUE Ta3a, 0Opa30oBaHUE BOJbl), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  peakuui
(ropeHme, peakiuu Pas3IoKEeHHS, COCTUHEHHUS), PACIIO3HABAHUE HEOPTaHUICCKUX
BCIIECTB C TIOMOIIBI0O KA4YECTBEHHBIX pEaKIUii HAa HOHBI, PCIICHUE
AKCIIEPUMEHTAIBLHBIX 3a]1a4.

HemeTanibl 4 MX coeiuHEHU.

OOmrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIC cTeneHn okucieHus. CTpoeHne W (PU3NUECKHE CBOMCTBA MPOCTHIX
BEIIECTB - rajoreHoB. XHMHYECKHE CBOWCTBA Ha IMpuUMEpe  XJjopa
(B3aUMOJIEHiCTBHE C METaUIaMU, HEMeTa/llaMH, IIeJIo4aMu). XJIOPOBOIOPO/I.
ConsiHast KUCTIOTa, XMMUYECKHME CBOMCTBA, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJIOPOJAa Ha OpPraHU3M 4elioBeka. BaxxHelrme XJOpuibl U UX
HaXOXJIEHUE B IPUPOJIC.

O6mas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHHUSI.

Ctpoenne n HU3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOJIa U CEPHI.
AnnoTponHble MOAU(PUKALIMK KUCIOPOAA U cepbl. XUMHUUYECKUE CBOICTBA CEPBHI.
CepoBo10po/1, cTpoeHHE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA. OKCHUIBI CEpPhI KaK
MPEACTaBUTEIM  KHUCIOTHBIX OKCHAoB. CepHass KHCIOTa, (QU3NYECKHEe U
XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeACTaBUTENs Kiacca KUCIOT U
cneruuyeckne). XUMUYECKUE PEaKIUH, JISKAINMe B OCHOBE IMPOMBIIIICHHOTO
croco0a MoJTy4YeHUs CEpHOM KUCIIOTHI.

[Tpumenenue. Conu cepHON KUCIOTHI, KAYECTBEHHAs PEaKIlus Ha CyJbdar-
noH. HaxoxneHnne cepbl U €€ COCIMHEHUN B MPUPOAE. XUMUUYECKOE 3arpsi3HEHUE
OKpYXaloIlel Cpelbl COCAUHEHUSMU Cepbl (KUCIOTHBIC JOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €0 MPETOTBPAILICHHUS.

O6mras xapaktepuctuka sneMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHN OKUCIICHUSI.

A3oT, pacnpocTpaHeHue B Mpupoje, (U3NYecKue 1 XUMUYECKHUE CBOWCTBA.
KpyroBopoTt azora B npupojie. AMMHaK, ero GHU3HIeCKUe U XUMHIECKUE CBOMCTBA,
noyryueHue W npuMeHeHue. Conmm aMMOHHS, WX (DHU3UYCCKHE M XHUMHYCCKHUE
CBOICTBa, mMpuMeHeHHMe. KadecTBeHHas peakmus Ha WOHBI aMMOHHS. A30THas
KUCJIOTa, €€ TmoyiydeHue, (U3MYecKue M XHUMHYECKHUE CBOMCTBa (0oOIIMe Kak
MPEACTABUTEIS Kjlacca KUCIOT M crenuduyeckue). Mcnonb3oBaHue HUTPATOB U
coJieil aMMOHHS B KQ4€CTBE MUHEPAJIbHBIX yI0OpeHnid. XUMUYECKOE 3arps3HEHUE
OKpYXalomel Cpeapl COCNUHEHUSIMH a30Ta (KUCJIOTHBIC IOXKIU, 3arpsi3HCHHE
BO3/1yXa, IOYBBI U BOJIOEMOB).

dochop, amrorpornubie Momubukanuu  dochopa, uzMUeckue U



xumudeckue cBorictBa. Okcua pochopa (V) u hochopnas kucnora, pusndeckue u
XUMUYECKHME CBOWCTBa, mnoiydeHue. Kcnonb3oBanue ¢docharoB B KauecTBe
MUHEpaIbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

VYrnepoa, amioTporHble MOAU(UKAIUMU, paACIpPOCTpAHEHHWE B MPUPOJE,
busznueckue U XUMHYECKHEe cBoicTBa. AncopOuus. KpyroBopoT yriepona B
npupone. Okcupl yriepoaa, ux (pusndeckrne U XMMHUECKUE CBOMCTBA, IEHCTBUE
Ha JKUBBIC OPTaHW3MBI, TOJYYCHHE W MPUMEHEHHE. JKOJOTHISCKUE TPOOIICMEI,
CBsi3aHHbIe ¢ oOkcugoMm yriuepona (IV), rumoresa r1o6ampHOTO MOTEIICHHS
KJIUMaTa, MapHUKOBBIA 3(dexT. YrompHas Kuciaora u e€ coiu, ux (U3NYecKue u
XUMUYECKHE CBOWCTBA, TMOJY4YeHHWE W TpuUMeHeHue. KauecTBeHHasl peakiusi Ha
KapOoHaT-uoHbl.  Mcnonb3oBanue  kapOOHaTOB B OBITY,  MEIULMHE,
MIPOMBIIIUIEHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHavasibHbIE TOHATHA OO0 OpPraHMYECKUX BEHIECTBAX KaKk O
COCIMHEHUSX yriepojna (MeTaH, 3TaH, JITHJICH, alleTWJIEH, 3TaHOJI, TJIULEPHH,
yKCyCHasi kuciota). [IpupoaHble HCTOYHUKU YTIEBOJOPOAOB (YTrojb, IPUPOIHBIN
ra3, He(Th), MNPOAYKTHl HX TepepadoTku (OEH3UH), UX POJIb B OBITY W
MIPOMBIIIIEHHOCTH.

[ToHsiTHE 0 OMONOTUYECKU BaXKHBIX BEIIECTBAX: XKUPAX, OCJIKaX, YIIIeBOJax -
U UX POJIM B >KU3HM 4YeJOBEKa. MaTepualbHOE EIMHCTBO OPTraHUYECKHX |
HEOPTaHWYECKUX COCTMHCHUM.

Kpemuuii, ero @usnueckne W XUMHUYECKHE CBOMCTBA, IOJIYYEHUE H
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOiiue mnpeacraBieHus 00
okcusie kpemuusa(1Y) u kpemaueBor kuciore. CUIMKaThl, UX HCIOJIb30BAaHUE B
OBITy, MEIWUIIMHE, TPOMBIIUICHHOCTH. BakHEHIHe CTPOWTENbHBIE MaTepHUAIbI:
KepaMHuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobimemsl OGe3omacHOro
WCIIOJIb30BAHUS CTPOUTETHLHBIX MaTEPUAJIOB B TOBCEIHEBHOM JKU3HH.

XVMMHUYECKHI SKCTIEPUMEHT: U3y4eHHEe 00pa3IioB HEOPTraHUIECKUX BEIIECTB,
CBOWCTB COJISIHOM KUCJIOTBI, ITPOBEICHUE KAYECTBEHHBIX PEAKIIMN HA XJIOPUI-MOHBI
¥ HaOJIOJIEHUE MPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTpaXKaomue GU3NIecKue 1
XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COEIWHEHUN (BO3MOXHO HCIIOJIH30BAaHUE
BUJICOMATEPHUATIOB), O3HAKOMJICHHME C o0O0pa3laMud XJIOPHAOB (TaJOT€HHJIOB),
O3HAKOMJIEHHUE C 00pa3IamMu cephl U €€ COeAMHEHUSIMH (BO3MOKHO HCIIOIh30BaHHE
BUJICOMATEPUAIIOB), HAOJIIOJICHUE Tpoliecca OOyIJIMBaHUS caxapa IoJ JeUCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3Y4YEHHE XUMHYECKHX CBOMCTB
pa30aBJICHHON CEPHOI KUCIIOTHI, MPOBEICHNE KaYECTBEHHON PEaKIuu Ha CyJbdaT-
WOH W HaOmIoJeHWe MpHu3Haka e€ MPOTEeKaHWs, O3HAKOMJICHHE C (U3NYCCKUMU
cBoiicTBaMu a3ora, ¢Gochopa MU HUX COEAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pas3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoTydeHue,
coOuMpaHue, pacro3HaBaHWE W M3YYCHHE CBOMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-uoH u u3ydeHne Nmpu3HAKOB
MX MPOTEKaHMUs], B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOW A30THOU KUCJIOTHI C MEIBIO



(BO3MOKHO HCMOJIb30BaHUE BHJIEOMATEPHUAIIOB), V3y4YCHUE MOJIeIen
KPUCTAJUIMUECKUX PEIIETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIIEHHE C
poLeccCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclo3HaBaHUE U U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 o TeMe « BaxxHenme HEMETAIUTbI U UX COCTUHEHUSD).

MeTtajuibl U UX COCIMHEHUS.

OO6mrast XapaKTEPUCTUKA XUMUYECKHUX JIEMEHTOB - METAJUIOB HA OCHOBAHHH
ux nonoxeHus B llepuonnueckon cucremMe XUMHYECKHX dneMeHTtoB [[.M.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaJUIoB. MeTayuindeckasi CBsI3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaMpspKeHU MeTauioB. Du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Koppos3uu. CrutaBel (CTalb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTAIUIBL: MOJIOKEHUE B [lepuognueckon cucteMe XUMUYECKUX
anemeHToB J[.MI. Menneneesa, cTpoeHHE MX aTOMOB, HaXxOXICHHUE B IPUPOJE.
duzryeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpusi U Kanus). OKCuabl u
TUJIPOKCUABl HaTpus W Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU  MX
COCIMHEHNM.

[[lenouyno3eMebHbIE METAJUIbl MarHuid W KajJbIMi: IIOJIOKCHHE B
[Teprnonnueckoit cucremMe xumuueckux 3nemeHtoB .M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XAEHUE B Ipupoae. PU3nyecKkne 1 XMuMHUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
’KéctkocTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxeHue B Ilepuogumyeckoid cUCTEeME  XUMHUYECKHX
anementoB J[.MI. MeHueneeBa, CTpO€HME aroma, HAXOXIECHHE B MPUPOJE.
du3nyeckre 1 XUMUYECKUE CBOMCTBA alfOMUHUSA. AMGOTEpHBIE CBOWCTBA OKCHA
Y TUAPOKCHUA ATFOMUHUS.

Kenezo: nonoxenne B llepruoanyeckor CUCTEME XUMHUYECKUX DJIEMEHTOB
JA.WN. MenneneeBa, CTpoeHUE aToMa, HaxOoxJAeHHE B npupone. dusznueckue u
XUMHUYECKUE CBOMCTBA xkeje3a. OKCUbl, THAPOKCUILI U cofii conu xene3a (II) u
xenesa (I1I), ux cocra, cBOMCTBA U MOTyUYEHHUE.

XUMUYECKUN OSKCIEPUMEHT: O3HAKOMJIEHHWE C oO0pasllaMu METalioB |
CIUIaBOB, MX (PU3NUECKUMM CBOWCTBAMHU, HU3Y4YEHHUE PE3YJIbTATOB KOPPO3UHU
METAJZIOB  (BO3MOXKHO  HCIIOJb30BAaHWE  BHUACOMATEPHATIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBUSI OKCUJA KaJbIlMsd M HATPUS C BOJON (BO3MOYKHO HCITOJIb30BaHUE
BHUJICOMATEPHUAIIOB), HCCIIEIOBAHUE CBOWCTB XKECTKOM BOABI, MpOIECcca TOPEHUs
JKeJe3a B KUCIopoAe (BO3MOXKHO HCMOJIb30BAHUE BHACOMATEPHANIOB), TPU3HAKOB
MPOTEKAHHUSI KAYECTBEHHBIX PEAKIMii Ha HMOHBI (MarHusi, KajablUs, aJlOMUHUA,
nuHKa, sxenesa (I1) u xxenesa (I1I), meau (I1), HabmroneHne U onucaHue MPOIECCOB



OKpallMBaHHS IIJJAMEHHM HWOHAMU HaTpus, Kalus U Kaiublus (BO3MOXHO
UCIIOJIb30BAaHUE  BHUJIEOMATEPHUANIOB), HCCIEIOBaHUE aMQPOTEPHBIX CBOMCTB
THAPOKCUJA ATIOMUHMS M THUIIPOKCHIA IIMHKA, PEHICHUE HKCIEPUMEHTAIbHBIX
3a/1ay 1o TeMe «BakHenme MeTauibl U UX COCIMHEHUSD.

XuMHA U OKpPYKAOIIAA cpeaa.

BemectBa 1 Mmatepuansl B MOBCEJIHEBHOM >KHU3HU 4enoBeka. bezomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMUYECKUX peakiuil B ObiTy. [lepBas momours npu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.

XHUMHUUYECKOE 3arpsA3HEHUE OKpYXkarolleld cpeabl (IpenenapHas JOIMyCTUMAast
KoHIleHTpaius BemlecTB (aanee - 11JIK). Ponb XxumMuu B penieHun 3KOJIOTMYECKUX
npobIieM.

XVUMUYECKUH SKCIIEPUMEHT: H3yueHHEe O00paslloB MaTepHalioB (CTEKJIO,
CIUIaBbl METAIIJIOB, MTOJMMEPHBIE MATEPHUAIIBI).

MexnpeaMeTHbIE CBSI3H.

Peanu3zanust MexXNpeaMETHBIX CBSI3€d MpH M3YYEHWH XUMHUM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYUHbIE TOHSTHS: HAYYHBIM (PakT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALUs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Martepusi, aToM, OHJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHU]I,
M30TOIbI, PaJUOaKTUBHOCTh, MOJICKYJa, S3JIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAIIINYECKAs
peméTka, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, SAMHUIIBI W3MEPEHMs, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJIHIIE.

buonorusa: ¢orocuntes, apixanue, Ouocdepa, s3KocHUCTEMa, MUHEPAIHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpochepa, MHUHEpaIbl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

3) IJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS ITPOTI'PAMMBbI
YYEBHOI'O IPEIMETA «XUMMSI» (FA30BbI YPOBEHB) HA
YPOBHE OO0

N3yuenne XuMuM Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs HAIPaBJICHO
Ha JIOCTHKEHUE OOYUYaIOIMIMMHUCS JTUYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX
pe3yibTaTOB OCBOEHHUS Y4€OHOIO MpEeAMETA.

JIMYHOCTHBIE PE3YJIBTATBI



JIM9HOCTHBIE PE3yJNbTaThl OCBOEHUS TMPOTPAMMBI OCHOBHOTO OOIIIETO
o0pa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTBIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYatOIIUXCS.

JIuunocmmuosie pesyromamosl ompax;carom 20mMOBHOCMb 00YUAIOUWUXCA
PYK0B0OOCmE08AMBCA CUCHIEMOUI NO3ZUMUBHBIX WEHHOCHHbBIX OPUEHMAUUl U
pacuiupenue onvliima 0eamenbHOCmu Ha eé 0CHoge, 8 m.4. 8 HACMU:

1. llampuomuueckozo éocnumanus:

- [ICHHOCTHOTO OTHOILIEHHSI K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY W HAyYHOMY HACJEIUI0, MOHMMAaHUs 3HAYEHUS XUMHUYECKOU
HAayKd B KU3HU COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH BIANETh JOCTOBEPHOMU
uHdopMmalmerr O TMepeloBBIX JOCTIDKEHHUSIX M OTKPBITUAX MHPOBOM U
OTE€UECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE
MUpa 1 O0IIeCTBa;

2. I'pasricoanckozo eocnumanus:

- IPEJICTABJICHUSI O COLMAJbHBIX HOPMax M NPaBWJIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM U JIPYTUX  BHJAX
JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4YEOHOU NESITEIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJAEHHWE U TIOCTYNKU CBOUX TOBApHUIIEH C TO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3. llennocmu nayunozo noznanusn:

- MUPOBO33PEHUYECKUX MPEJICTABICHUIN O BEIIECTBE U XMMUYECKOW peaKilnu,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOIINX
OCHOBY JIJIi TIOHUMaHUSI CYITHOCTH HAay4YHOW KapTHUHBI MUpA, MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

- IO3HABATEJIbHBIX MOTUBOB, HAIIPABJICHHBIX Ha MOJYyYEHUE HOBBIX 3HAHUI
M0 XMMUU, HEOOXOUMBIX /I O0BSICHEHUS] HA0II0/IaeMbIX TTPOILIECCOB U SIBJICHUIA;

- I03HABATENIbHONW, MH(POPMALMOHHON M YUTATEIbCKOM KYyJIbTYpbI, B T.4.
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIIPABOYHOU
JUTEPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HWHQPOPMAIIMOHHBIX
TEXHOJIOTHH;

- UHTEpeca K OOYYEeHHMIO M TO3HAHUIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K  camMo00pa3oBaHWIO, TMPOEKTHOM W  HCCIEAOBATEIIbCKOM
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YEHUS B
JTaJIbHEUIIIEM;

4. @opmuposanusn Kyaomypvl 300p06bsi:



- OCO3HAHUSl I[IEHHOCTH »W3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KW3HU, OCO3HAHMS TOCJIEICTBUU U
HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KYpeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMH BEIIECTBAMHU B OBITY U PealbHOM KU3HH,

5. Tpyoosozo éocnumanus:

- UHTEpeca K MPAKTUYECKOMY HM3YyUYCHHIO Mpodeccuil U Tpyaa pa3IudHOro
poja, yBaXKEHHUE K TPYAY U pe3yJibTaTaMm TPYJ0BOM JEATEIbHOCTH, B T.4. HA OCHOBE
NPUMEHEHUST TPEIMETHBIX 3HAHWW TI0O XHWMHH, OCO3HAaHHOTO  BBIOOpa
WHIUBUTYyaIbHON TPAGKTOPUU MPOJAOHKCHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTHENTHON TPOo(heCCHOHATBFHON ACATENHPHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJJalITUPOBATHCS B IPO(HECCHOHATILHOM CpeIe;

5. Ixonozuueckozo éocnumanun:

- DKOJIOTHYECKH 11€JIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJE KaK HCTOYHUKY
JKU3HM Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMS, TOHUMAaHHUS [IEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza >KHU3HHM, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bU3NYECKOMY M TICHXMYECKOMY 3J0POBbIO, OCO3HAHHUS IICHHOCTH COOJIOACHUS
IpaBUJI 0€30MMaCHOTO TTOBEICHUSI P padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUsIX,
YIPOXKAIOIMIMX 3JJ0POBBIO U KU3HHU JIFOJIEH;

- CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJyYaeMble TIPU U3YYCHUU XUMHH, IS
peleHns 3a/1ad, CBA3AHHBIX C OKPYKAOUIEH NPUPOAHOM CPENOM, ITOBBIIEHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS TOCPEACTBOM METOJ0B XUMUU;

- DKOJIOTUYECKOTO  MBIILJICHUS, YMEHHUSI PYKOBOJCTBOBAThCS UM B
MMO3HABATEIbHOW, KOMMYHUKATUBHON U COIMAIIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOpHs,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, FIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX NpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O LIETOCTHOMN
HAYyYHOW KapTHHE MUpPa, U YHUBEpCAIbHbIC yueOHbIE NEHCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE 0O€CneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHHUIO y4eOHOU
JESITEIBHOCTH.

Ho3naeamenvuvie YY/I:

V' obyuaroweeocs 6yoym cghopmuposansl ciredyouue no3HABAMEIbHbBLE
YVi:

basoevle nocuueckue deticmeus:

- YMEHUE HCTOIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS] TP OCBOCHUU
3HAHHWI: PACKPBIBATh CMBICI XMMHUUYECKHX MOHATUN (BBIAEIATh WX XapaKTEpHbBIC



IPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
MOHATHUS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBS3M MEXIY OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTUYECKHUE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
MIPOBOJAUTH BBIBOJIbI U 3aKJIFOUYEHUS;

- yMEHUE TMPUMEHATHh B TMPOIECCe IO3HAHUS TMOHATUS (NIPEAMETHBIE WU
MeETaIpeMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENHU, UCIIOJIb3yEMbIE B XUMHUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUHU MOJICIbHBIE TPEICTABICHUS -
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON PEaKIMy - MPU PEIIeHUH yueOHO-TTO3HABATENbHBIX 33/1a4, C YUYETOM
TUX MOJEJBHBIX MNPEJCTABICHUN BBISIBIATh U XAPAKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKU M3yYaeMbIX OOBEKTOB - XUMUYECKHX BELIECTB U XUMHUYECKUX PEaKLUM,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3Y4AEMBIX IPOLIECCAX U SIBICHUIX;

ba3zosvie uccneoosamenvckue oeticmsusi:

- YMEHHUE HCIOJIb30BATh ITOCTaBJICHHBIE BOIPOCHI B KAUYECTBE MHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I1O
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

- IPUOOpPETEHUE OIBbITa MO IJIAHUPOBAHUIO, OPraHU3alUU U IMPOBEIECHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB: YMEHHME HaOMIoAaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpojieaHHOMN paboTe;

Paboma c unghopmayueii:

- yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH WH(MOPMAIUIO
pa3IMyYHBIX BUIOB U (DOPM NpeACTaBICHUS, MOIYyYaeMylO U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJIIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(MOpMAIHIO;

- YMEHHME MPUMEHSTh pa3jIMyHble METOJIbI U 3allPOCHI MIPHU MOUCKE U 0TOOpE
UHGOpPMAIllMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOIO TUIIA, TPUOOPETEHHE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
apyrumu popmMamu rpaduKi 1 UX KOMOUHAIUSAMY;

- YMEHUE HCIMOJb30BaTh M aHAIU3MPOBaTh B IIpoliecce Y4yeOHOU U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl;

Kommynuxkamuenvie YY/[



YV obyuarowezocs 6yoym cgopmuposanvl credyrowue KOMMYHUKAMUBHBIE
YVII

- YMEHHE 3ajJlaBaTh BONPOCHl (B XoJie auajgora U (Wiu) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/I0KEHHOM 3a1a4H;

- IpuoOpeTeHne  OmbITa  MPE3CeHTAlMd  PE3yJbTaTOB  BBIMOJHEHUS
XUMHUYECKOTO IKCIIEpUMEHTA (JIabOpaTOPHOTO OMBITA, JaOOPATOPHON pabdOTHI MO
MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

- 3AMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH TO3HABATEIHLHON U
WCCJIEIOBATEILCKOW JIEATETHOCTH TPH PENICHWH BO3HHUKAIOMKUX MpoOjeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIUN (0OCYXAeHUS, 0OMEH
MHEHUSMH, «MO3TOBBIC INTYpMBI», KOOPJAHWHAIMS COBMECTHBIX JCHCTBUH,
OTIpE/ICIICHIE KPUTEPHEB 10 OIIEHKE KaueCTBa BHITIOJIHEHHON PabOThI U PYTHE);

Pezynamuenvie YY/[

Y obyuarowezocs 6yoym cghopmuposanwvl ciedyrowue pecynsamugnvie Y'Y/

- YMEHUE CaMOCTOSITEIIbHO OMNpPECNSTh 1EeNU ACSTEIbHOCTU, TUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATH M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosnee 3pheKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
[IPEIJIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
TIOJTYYCHUSI HOBBIX 3HAHMA 00 M3y4aeMbIX OOBCKTaX - BEIIECTBAX W PEAKIIHIX,
OLIEHWBATh COOTBETCTBUE MOIYYCHHOTO pe3ybTaTa 3asBJICHHON IENIH;

- YMEHUE WCIIOJIB30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IMpEijIaraeMble B
YCJIOBUHM 33/IaHUM.

INPEJIMETHBIE PE3YJBbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOCHUIO 0O0S3aTEIBHOTO
CoJlep KaHMs, YCTAaHOBJICHHOTO (enepanbHON pabodeil mporpamMmoi, BBIACISIOT:
OCBOCHHBIE OOYYaIONIMMUCS Hay4YHbIE€ 3HAHUS, YMEHUS U CIOCOOBI JCHCTBUM,
cnenuuyeckre A MPEIMETHON 00y1acTh «XUMHS», BUABI JIESITEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHHS, €ro WHTEpHpeTanuu, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAITUSIX.

8 KUIIACC

K Konuy oobyuenus e 8 knacce y odyuawuiezoca 0yoy cghopmupoeannl
caedyroujue npeomentvle pe3yabmamsl N0 XUMUu:

- pacKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKHMX IOHSTHH: aToM, MOJEKYJa,
XUMHUYECKUW DJIEMEHT, TMPOCTOE BEIIECTBO, CJOXXKHOE BEIIECTBO, CMECh
(omHOpOIHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTENIbHAsI aTOMHas U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBas
JIOJISI XUMHUYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAHHUE, COJib, BJEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas
peakius, KiacCu(pUKAIMs PEaKIuii: peakiui COSAMHEHUS, PEaKIIUU Pa3I0KEHNUS,
peakiuu 3aMelieHus, peakiuu OOMEHa, HK30- M JHJAOTEPMHUYECKHUE PEaKIINH,



TEIUIOBOM >(PQEKT peakiuu, sIpo aToMma, AJIEKTPOHHBIA CJIONW aTOMa, aTOMHas
opOuTanb, paguyc aromMa, XHUMHYEcKash CBsI3b, IOJIIpHAs U HEMOJspHAs
KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHUOH, PACTBOP, MaccoOBas A0
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs) B PaCTBOPE;

- WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IIOHATHUH U
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

- ICTIOJIB30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [UJIsl COCTaBlieHUS (opmyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

- OIIPENEIATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHHSIX,
CTETICHb OKUCJICHHS DJIEMEHTOB B OHHAPHBIX COCIUWHEHUSX, MPHUHAJIC)KHOCTD
BEIIECTB K OINpPEAEeIEHHOMY KJIacCy COSAMHEHM Mo GopMyiaM, BUA XUMUUIECKON
CBSI3M (KOBAJICHTHAsI U HOHHAsA) B HEOPTaHWYECKUX COCIMHEHHUSIX;

- packpeiBath  cmbicn  llepuommueckoro 3akona .M. Menaeneena:
JEMOHCTPUPOBaTh  MOHMMAHHME  IEPUOJWYECKOM  3aBHCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HX IOJOXeHUs B lleproandeckoil cucreme, 3aKOHOB
COXpPaHEHUSI MAaCChl BEILECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
yu€HHus, 3aKOHa ABOra/po, ONMUCHIBATh U XApPAaKTEPU30BaTh TAOIUYHYIO (Hopmy
[lepnonueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB: Pa3JIMYaTh MOHITHUS «TJIABHAS
noarpymnmna (A-rpynmna)» u «rnobouynas noarpynna (b-rpymnmna)», masbie u Oobiiue
NEpPUOAbl, COOTHOCUTb OO0O3HAYEHUs, KOTOpble HMEITCI B  Tabiuue
«Ilepuonnueckas cucrema xumuueckux dneMeHTtoB J[M. Menneneesa» c
YUCJIOBBIMUA XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XHMHYECKUX 3JIEMEHTOB
(coctaB u 3apsan szapa, oOlIee YHCIO 3JIEKTPOHOB M PACHpPENEiIeHHE HUX IO
AIIEKTPOHHBIM CIIOSIM);

- KJIIacCCU(PUIIUPOBATh XUMUYECKUE DJIEMEHThI, HEOPTraHUYECKUE BEILIECTBA,
XUMUYECKUE PeaKlny (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 110
TerIoBoMy b DEKTy);

- XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
pa3IMYHBIX KJACCOB, TOJATBEpXkAAas OINHCAHWE IPUMEpPAMU  MOJEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

- IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOKHOCTM NPOTEKAHMS XMMHUYECKMX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBHSIX;

- BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JOJI0 XMUMHYECKOrO 3JIeMEHTa Mo (OpMyJe COECIUHEHHUS, MACCOBYIO
JIOJIX0 BELIECTBA B PacTBOPE, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOU
peakiuy;

- IPUMEHATHh OCHOBHBIE OINEPaIMi MBICIUTEIbHON JEATEIbHOCTH - aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTeMaTU3alIuI0, KJIacCU(UKAIMIO, BhISIBICHUE
IIPUYUHHO-CJIEICTBEHHBIX CBA3EH - JI1 U3YUYEHUS CBOMCTB BEIIECTB U XUMUYECKHUX
peaxiuii, eCTeCTBEHHO-HAyYHbIe METOJbl MO3HAHMS - HAONIOJIEHUE, W3MEpPEHHUeE,
MOJIETUPOBAHUE, FIKCTIEPUMEHT (pEAJIbHBIM U MBICIICHHBIN );

- CIeoBaTh ~ NpPAaBWIAM  [OJB30BAHMS ~ XHUMHYECKOW  IMOCYylIOH U



7a00paTOpHEIM 00OpPYAOBAaHUEM, a TAK)KE MPaBWIaM OOpaIeHUsI C BEIIECTBAMU B
COOTBETCTBHHM C HMHCTPYKIHSIMH IO BBHITIOJHEHHIO JTaOOPATOPHBIX XHMHYECKUX
OTBITOB IO TOJNYYEHHUI0O M COOMpPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOAA H
KHUCTIOPOJIa), TPHUTOTOBJICHHUIO PAcCTBOPOB C OMNpEneIEHHOW MacCOBOW JOJei
PacTBOPEHHOTO BEIIECTBA, INITAHUPOBATH M MPOBOIUTH XUMUIECKUE IKCTICPUMEHTBI
10 pacro3HaBaHUIO PACTBOPOB INEJIOYEH W KHUCIOT C TOMOIIBI0 HHIUKATOPOB
(;rakMyc, dheHondTaenH, METUIIOPAHXK U IPYTHUE).

9 KJIACC

K konuyy oobyuenusn ¢ 9 knacce y odyuawuiezoca 0yoy cghopmuposanni
ciedyloujue npeomenmuble pe3yibmamsl N0 XUMUU:

- paCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TMOHSTHI: XHUMHYECKUN
AJIIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHHOH, IPOCTOE BELIECTBO, CIIOKHOE
BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb  OKUCIECHUS,
XMUMHYECKasl PEAKIMsl, XUMHYECKasl CBsI3b, TEIJIOBOM 3(PQEKT peakiuu, MOJlb,
MOJIIpHBIA 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, NEKTPOIUTHIECKAS
JUCCOLMAIUs, peaKlMi HOHHOTO 0OMEHa, KaTalu3aTop, XMMUYECKOE PaBHOBECHE,
oOpatuMble ¥ HEOOpAaTUMbIE pEAKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkuMy, OKHUCIHUTEIb, BOCCTAHOBUTENIb, OKHCIEHHME M BOCCTaHOBIICHHE,
aljoTponus, amQpOTepHOCTh, XHWMHUYECKas CBsA3b (KOBaJE€HTHas, MOHHaf,
MeTaJuInyecKasi), KpUCTaUIMYecKas pemeTka, KOppo3us METAUIOB, CILUIABBHI,
CKOPOCTh XHMHMYECKOM PEAKLIHH, NPEAENbHO Aomyctumas KoHueHtpauus [IJIK
BEILIECTBA;

- WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUUA U
MPUMEHSTH ATH MOHATHS IPY OMMCAHUU BEIIECTB U X MPEBPAIICHU;

- ICTIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBiieHUs (Hopmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

- OIIPENEISATh BAJEHTHOCTD U CTENEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COEIMHEHHAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH 1o (opMynaM, BHJ XUMHUYECKOW CBsI3U (KOBaJECHTHas,
VOHHAs, METAJUIMYECKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3apsA] HOHA II0
XUMHUYECKON (opmyre, XapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COEIMHEHHM, TUIl KPUCTAJUINYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

- packpeiBath cMmbica [lepuoamueckoro 3akona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro MOHWMAHME: ONMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3jiMyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mansie u
OonbpIIME  TEpPUOJIbl, COOTHOCUTh O0OO0O3HA4Y€HMs, KOTOpbIE HMEIOTCS B
NEePUOJIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHUX D3JIEMEHTOB (COCTaB M 3apsj] sjpa, oOllee YHUCIO 3JIEKTPOHOB U
pacrpezielieHue UX MO AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOICTB 3JIEMEHTOB U UX COCIMHEHUI B MPEIEIIaX MAJIbIX NEPHUOOB
Y TJIABHBIX MOATPYII C YYETOM CTPOEHHS UX aTOMOB;



- KJTaCCU(PUITUPOBATh XUMUYECKHUE DJIEMEHTBI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakluu (10 YMCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TerioBoMy 3(h@eKxTy, MO HU3MEHEHUIO CTENEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

- XapaKTepu30BaTh (OMUCHIBATH) 0OIIME U cHenupUUecKrue XHUMHYECKUE
CBOMCTBa MPOCTBIX M CIIOKHBIX BEIECTB, MOATBEPKJAs OMUCAHUE MPUMEPAMU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

- COCTABJISITh YPABHEHUS DJICKTPOJMTHUYECKON JIHCCOLMAIMU  KUCIIOT,
HIEJIOYEH U COJIEH, MOTHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIMI HOHHOTO OOMEHa,
YpaBHEHUSI PEaKIUi, MOJATBEPKIAIOIINX CYIIECTBOBAHUE TI'E€HETUYECKON CBS3U
MEK]ly BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

- pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
MOCPEZICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;

- IPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPALICHUN B PA3JIUYHBIX YCIOBUSX;

- BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JieMeHTa Mo (OopMyJie COEIUHEHHUS, MaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHUIO XMUMHUYECKOU
peakuuu;

- cO0JII0IaTh MPaBUIIA MOJIB30BAHMS XUMUUECKOW MOCYA0N U J1aOOpaTOPHBIM
o0opy/ioBaHUEM, a TaK)Ke MpaBuUiia OOpaIlleHus C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKIMSIMUA TIO BBINIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKHUCIOTo Ta3a);

- MPOBOJIUTD PEAKIMH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3IMUHbIX
BEILIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUAOPOMHI-, UOIUMI-, KapOOHAT-,
dbocdar-, cunmkar-, cynbhar-, THIPOKCUI-UOHBI, KaTHOHBl aMMOHHUSI U HOHBI
M3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

- IPUMEHSATh OCHOBHBIE ONIEPAIlMU MBICIIUTEIILHON JAESATEIbHOCTH - aHAIIU3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHNWEe, CHCTEMATHU3aIlUI0, BBIABICHUE IPUYUHHO-
CJIEACTBEHHBIX CBSI3€M - [l U3YUYEHUs CBOMCTB BELIECTB U XUMUUYECKUX PEAKLHUM,
€CTECTBEHHO-HAYYHBIE ~ METOJbI  TO3HAaHUS - HaOMIOACHHE, H3MEpEHUeE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHMUE

8 KVIACC
No HanmeHnoBaHue pa3ienoB U TeM MPOrpaMMbl KonuuecTBo yacos OnexTpoHHbIe (IU(POBHIC)
/11 o0Opa3oBaTenbHBIE PECYpPCHI
Bcero| KonTtponbhbie [MpakTuueckue
paboThI paboThI
Pazpnen 1. [lepBoHayajibHbIe XUMUYECKUE IIOHSTHS
1.1 |[Xumus — BakHas 00OJIACTh €CTECTBO3ZHAHUS W MPAKTUIECKON 5 2 [[Bubmrnoreka LIOK
IEATETBHOCTH YelIOBEKA https://m.edso0.ru/7f41837c]]

1.2 ||BemiecTBa 1 XUMHUYECKHE PEAKIIHH 15 1 [[Bubmrnoreka LIOK
https://m.edsoo.ru/7f41837c]]

Hroro mo paznemy 20

Paszpnen 2. Baxkneiinue npeacTaBuTe Il HEOPraHNYECKUX BellleCTB

2.1 ||Bo3myx. Kucmopon. Ilonstie 06 oxcumax 6 [[Bubmunoreka LIOK
https://m.edso0.ru/7f41837c]]

2.2 ||Bogopon.llonsTie 0 KUCITIOTaX U COJISX 8 1 [[Bubmunoreka LIOK
https://m.edso0.ru/7f41837c]]

2.3 ||Boma. PactBopsr. [TonaTne 06 ocHOBaHHAX 5 1 1 [[bubmmoTeka LJOK
https://m.edso0.ru/7f41837c]]

2.4 ||OcHOBHBIE KJTACCHI HEOPTAHUYECKUX COSTMHEHUN 11 1 1 [[Bubmunoreka LIOK
https://m.edsoo0.ru/7f41837c]]

Hroro no pazneny 30

Paznen 3. [lepuoguuecknii 3axon u Ilepuoanueckasi cucreMa xumuueckux djaemMeHToB . U. MenaeneeBa. CTpoeHue aToMOB. XUMHYECKAS CBS3b.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€aKkIumn
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Ne HawnmenoBanwme pasneinoB B TEM IPOTPaMMBI KommdectBo yacor DnekTpoHHBIE (ITU(POBHIE)
/o o0Opa3oBaTenbHbIE PeCypCh
Bceero|| KonTposibHbIE [IpakTrueckue
paboThI paboThI
3.1 |Ilepuoanyeckuii 3axoH u [lepnoanueckas cucteMa XUMHIECKUX 7 [[bubanoTexa LIOK
snementoB JI. . Menneneesa. CTpoeHne aroma https://m.edso0.ru/7f41837c]]
3.2 || Xumuueckast cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIIUU 8 1 [[Bubauoreka LIOK
https://m.edso0.ru/7f41837c]]
HUroro mo paznemy 15 [[brbmmoTexa LJOK
https://m.edso0.ru/7f41837c]]
PesepBHOE Bpemst 3 [[brommoTexa LJOK
https://m.edsoo.ru/7f41837c]]
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
9 KJIACC
Ne HanMeHoBaHUE pa3fesoB U TEM IPOrpaMMBbl KomnnuecTtBo yacos OnexkTpoHHbIE (ITUPPOBEIC)
n/n o0pazoBarebHbIE PECypPChl
Bcero|| KoHnTposnbHbIE IIpakTuueckue
paboThI paboThI
Pa3zpnen 1. BemecTBo U XUMHYeCKHE Peakuuu
1.1 |[[loBTOpenue u yriyOneHne 3HaHUI OCHOBHBIX pa3ZesioB Kypca 8 5 1 [[bubmmorexa LIOK
KJjacca https://m.edso0.ru/7f41a636]]
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No HawnmenoBanwme pasneinoB v TEM IPOTrPaMMBI KommgecTBo gacoB DnekTpoHHBIE (ITUGPOBHIE)
n/n o0pa3oBarebHbIE PeCypChl
Bceero|| KontposbHbie IIpakTHueckue
paboTh paboThl
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XUMHYCCKHUX PEaKIIUi 4 [[Bubanoreka LIOK
https://m.edso0.ru/7f41a636]]
1.3 || 9nekTponuTHyecKas AUCCOUHUAIUS. XUMUYCCKHUE PEAKIIHH B 8 1 1 [[bubmuoreka IJOK
pacTBopax https://m.edsoo.ru/7f41a636]]
HUroro mo paznemy 17
Paszpnen 2. HeMeTanibl 4 MX cOeIMHEHUS
2.1 ||O6mas xapakTeprucTUKa XUMUIECKHUX IeMeHTOB VIIA-rpynmsl. 4 1 [[bubmmorexa LIOK
["amoreHsr! https://m.edsoo.ru/7f41a636]]
2.2 ||O6mas xapakTeprcTUKa XUMUYecKHuX neMeHToB VIA-rpynmsl. Cepa | 6 [[bubmmorexa LIOK
U €€ CoeIMHEHMS https://m.edsoo.ru/7f41a636]]
2.3 ||O0uas xapakTepruCcTUKa XUMUIECKHUX IeMEHTOB VA-rpynmsl. A3o0T, || 7 1 [[bubmmorexa LIOK
bochop u ux coeTUHEHHS https://m.edso0.ru/7f41a636]]
2.4 ||O0was xapakTepruCTUKAa XUMHIECKHUX 3IeMEHTOB [V A-rpynisl. 8 1 2 [[bubmmorexa LIOK
Yriepoa v KpeMHUH 1 UX COSTUHEHUS https://m.edso0.ru/7f41a636]]
HUroro mo paznemy 25
Pasnes 3. MeTayuibl U X COeAMHEHUSA
3.1 ||O6mue cBOMCTBA METAJIIIOB 4 [[Bubamoreka LIOK
https://m.edso0.ru/7f41a636]]
3.2 ||BakHeimme MeTaIbl ¥ MX COCTUHCHUS 16 1 2 [[Bubauoreka LIOK
https://m.edso0.ru/7f41a636]]
Hroro no paznemy 20
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HanMenoBanue pa3zienoB U TeM MPOrpaMMBbI

KonmuectBo yacos

DnekTpoHHBIE (ITUGPOBHIE)

n/m o0Opa3oBaTtebHbBIE PECYPCHI
Bceero|| KontposbHbie IIpakTHueckue
paboTh paboThl
Pasnen 4. Xumus u okpy:xaomas cpeia
4.1 |BemiecTBa u MaTepHalibl B )KU3HU YEIOBEKA 3 [[Bubanoreka LIOK
https://m.edso0.ru/7f41a636]]
Hroro o pasneny 3
PesepBHOE Bpems 3 [[bubmuoreka IJOK
https://m.edsoo.ru/7f41a636]]
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 7
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