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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM POrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs, MPECTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1aéT TpEACTaBICHUE O IENAX, OOIIed CTpareruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl IO XUMHUH, OMNpPEIETSeT KOJIUYECTBEHHBIE W
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPrUd M 00 SBOJIIONMHU BEIHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TriI00aIbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO--HAYYHOM IPAMOTHOCTH O0YyYarolInXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B HKOJIOTUMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ yuyeOHOro mpeaMmeTra, KOTOpPbIM  SABIAETCA  IEAaroruuyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHIMA
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MNOHSTHA O XMMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHITHI O XMMUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCA MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (PYHKIIUHA OOBSICHEHHS U IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XMMUYECKON COCTABISAIOLICH HAYYHOW KapTHHBI MUpPA B JIOTUKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOILIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHune XUMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mup», «buomnorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHbI. 3a/1a4a
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKHX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIICCTB U XMMHYCCKUX PEAKIIUH, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHUs Ba)KHOE
3HaYEHUE MPUOOPENI TaKKe LI, KaK:

—(popMUpOBaHUE HWHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHUE
O0yJaloIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITa Pa3HOOOpPA3HON NEATEITHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUOB JICITCILHOCTH,

— ¢opmupoBaHue oOImIeH (QYHKIIMOHATBPHOW U E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATD UX MPU PELICHUHU MPOOJIEM B MOBCETHEBHOM KU3HU U TPYIOBO I
NEeSITENBHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbSI 1 OKPYKAIOIIEH MPUPOTHOMN CPEIbI;

—pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uKcio YacoB, OTBEIEHHBIX IS M3YUYCHHS XUMHUH Ha YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBisger 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Posib XMMUK B )KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE dJIeMEHThl. CHUMBOJBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKYJIgIpHasi Macca. MaccoBast J0JIsl XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUMU.

KonnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHHMS MacChl BelIeCTB. XUMHUUeckue ypaBHeHus. Knaccudukarmms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamu oOpamieHus: ¢ J1abopaTOpHbIM 000PYIOBAaHUEM, U3YUYEHHUE U OIHMCAHHE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBUE Mella ¢ KUCIIOTOM) sSBJICHUHN, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUe THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PE3yJIbTATOB  MPOBEICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3jaeMEHT U MpOCToe
BemlecTBo. HaxokaeHnue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucnopoaa. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — amioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arps3HEHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
(¢u3znueckre U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOO0bI nonyyeHus. Kuciors
U COJIH.

MousipHblil 00BEM ra30B. Pacy€Thl 0 XUMUYECKUM YPABHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HachlieHHblE 1 HEHACBIILIEHHBIE PAcTBOPbl. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoOJie U B KU3HU 4YesloBeKa. KpyroBopoT BOJbI B IPUPO/IE.
3arpsi3HeHHEe NpUPOAHBIX BoA. OXpaHa U OUYHMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknarypa okcupoB. ®Pusnueckue M XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHME CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKYy KJIACCAMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuit IKCcnepumenm:

KaueCTBEHHOE OIpEETICHUE COAEPKAHUS KUCIOPOa B BO3/YXE, MOJIyUYEHUE,
coOupaHue, paclo3HaBaHWE U U3YYEHHE CBOMCTB KHCJIOpOJa, HaOI0eHNEe
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (1moxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIOB U OTIICAHHE
UX CBOMCTB, MOJyue€HHE, COOMpaHHE, paclo3HAaBaHWE M H3YYEHHE CBOICTB
BOJIOpoJia (rOpeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BoamoxHo
MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), HA0II0IeHHE 0OPA3IOB BEIIECTB KOJIHMUECTBOM
1 wMonb, wucciaegoBaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTBC PA3TUUYHOU
PaCTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOW JOJEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHUE BOJIbI C MeTalUlaMH (HATpueM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa310B HEOPraHMYECKUX BEILIECTB PA3IMYHBIX KJIACCOB, HAOIIOAEHUE U3MEHEHHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS
okcuga meau (1) ¢ pactBopoMm cepHOM KUCIOTHI, KUCIOT C METAJJIAMU, PEAKIIHUM
HEUTpAIM3alluY, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO



MeTajljia IpYyTruM U3 pacTBOpPA COJIM, PEIICHHUE DKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BakHenIne Kiacchl HEOPraHMYECKUX COCIUHEHUIN.

Iepnoanuecknii 3akoH u Ilepumoamueckass cucreMa XUMHYECKHX
aemenToB JI. HU. MenpeneeBa. Crpoenue aTomMoB. XMMHUYECKasi CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble MOMBITKH KIacCU(MUKAUM XUMUYECKUX HJieMeHTOB. l[lonsTtue o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMEIIbHBIE METAILIbL,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEpHbIE OKCUIBI
Y TUJPOKCU/IBI.

Ilepuoanueckuii 3akoH. [lepnoanueckas cucteMa XUMHUYECKUX IIEMEHTOB /l.
N. Menneneesa. Kopotkonepuoanas v JyinHHOneproaHas ¢popmsl [leprognueckoit
cucteMbl xumuueckux anemeHToB J[. M. Mengeneesa. llepuonbl W IpymIibl.
Pu3HUECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U IPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckon cucremsl . WM. Menngeneea. XapakTepucTuka XUMHYECKOTO
BJIEMEHTA 10 €ro MoJIoKEeHUIO B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi cucTeMbl XUMHUYECKUX
AJIEMEHTOB [JI1 pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckast cBs3b. KoBajeHTHas (MoJjsipHass M HEMOJIApHAs) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporuiecchl okucaeHUs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydyeHue oOpa3loB BELIECTB METANIOB M HEMETaNIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LHMHKA C pPACTBOPAaMU KHCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzamus MexXnpeaMeTHBIX CBS3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYILIECTBIISIETCSI 4Y€pEe3 HCIOIB30BAaHWE KaK OOIIHMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHUM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKIIA.

OO0mme ecTecCTBEHHO--HAyUYHbIC TIOHATHSI: HAYYHBIN (akKT, TUTIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, Kiaccu(ukanus, NEePUOJAUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®dusuKa: MaTepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsil, BELIECTBO, TEIO, OOBEM,



arperaTHO€ COCTOSIHME BEIECTBa, Tra3, (U3UUECKHE BEJIUYUHBI, €IMHHIIBI
U3MEPEHHUs, KOCMOC, TIaHeThl, 3BE3/b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIE OPO/IbI, MOJIE3HbIE
HCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMHYecCKasi peaKIusi

ITepnonnueckuii 3akoH. Ilepuoanueckas cucremMa XUMUYECKUX DIIEMEHTOB /l.
N. MengeneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMHYECKUX JIIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kalusl, KaIbIUI U UX COETMHEHUM
B COOTBETCTBUM C TIOJIO)KeHHEM »3iemMeHToB B Ilepumonuueckoir cucreme
CTPOEHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTANIMYECKHX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHWMHUUYECKUE
CBOICTBA BEILECTB, OTHOCSUIMXCS K PAa3IMYHbIM KJacCaM HEOPraHMYEeCKUX
COEIMHEHUM, TeHETHYeCKas CBSA3b HEOPraHUYECKUX BEIECTB.

Knaccudukaius XuMUYeCKUX peakuii Mo pa3IudHbIM MIPU3HAKaM (110 YHUCTY
U COCTaBy YYacTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(ddekTy, 1o
U3MEHEHHIO CTETICHEW OKUCIICHUS XUMHUYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[TonsiTe 0 ckopocTH XuUMHUYecKoW peaknuu. [loHsTre 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [[oHsATHEe O TOMOTEHHBIX U T€TePOreHHBIX
peakuusax. [lonarue o karanusze. [loHATHE O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIUSIOIIME HA CKOPOCTh XHMMHMUYECKON pEAaKIUMU U TMOJOKEHUE XUMHUYECKOTO

pPaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIFHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaxKuum. CocraBnienue ypPaBHEHUU

OKHCJIUTENIbHO--BOCCTAHOBUTEIBHBIX ~PEAKUMA C HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust HNEKTPOIUTHUECKON AUCCONUALINH. DIEKTPOIUTHI U HEITEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOUMALMU BELIECTB C PA3JIMYHBIMH BHIAMU
XUMHIecKor cBsi3u. CteneHs aucconuanuu. CUIbHBIE U CIa0bIe JIEKTPOIIUTHI.

Peakuuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa,
MOJIHbIE M COKpall€éHHble HWOHHBbIE YpaBHEHHs peakuuil. CBolicTBa KHCIIOT,
OCHOBAHUU U COJIEH B CBETE MPEACTABIECHUM 00 3JIEKTPOIUTUUYECKON TUCCOLUALINU.
KauectBenHble peakunu Ha HOHBL. [IoHSATHE O THIpOIN3E CONEH.

Xumuueckuit IKCnepumenm:



O03HAKOMJICHHE C MOJCIISIMU KPUCTAIUTMYECKUX PEMIETOK HEOPraHMYEeCKUX
BEILIECTB — META/VIOB M HEMETa/ioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xmopua HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKON PEaKIIUH OT
BO3JICUCTBUS  pa3iIUYHBbIX (DAaKTOPOB, HCCIEIOBAHHE  DIIEKTPONPOBOIHOCTHU
PacTBOPOB BEIIECTB, Mpoliecca TUCCOIUAIIMHT KUCIIOT, IIeJI0Yei 1 coyiei (BO3MOXKHO
WCIIOJIb30BaHUE BHJICO MaTEPHUAIOB), MPOBEIACHUE OIBITOB, WIUIIOCTPUPYIOIIUX
NPU3HAKK TMPOTEKAaHUsS peakiuii HOHHOro oOmeHa (oOpa3oBaHUE OCajKa,
BbIJIeJICHUE Ta3a, oOpa3oBaHUE BObI), OMNbBITOB, WJUIFOCTPUPYIONIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX peakIuil (TOpeHue, peakinu pas3JioKeHHUS,
COCJIMHEHUs), pAaclO3HABAHUE HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KaueCTBEHHBIX PEaKIMii Ha HOHBI, PEIICHUE YKCTIEPUMEHTATBHBIX 3a71a4.

HeMmeTaaibl 4 MX coeTMHEHUS

OO6masi xapakTepucTHka rajgoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEII[ECTB — raJJIoreHOB. XMMUYECKHUE CBOMCTBA HA IIPUMEPE XJ1opa (B3auMOICHCTBUE
C MeTaJulaMH, HeMeTalllaMu, Iesnodamu). Xiopopojopona. ConsHas KHUCIIOTa,
XUMUYECKUE CBOWCTBa, TMOJy4YeHHE, NpuMeHeHue. JleiicTBue xmopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M uejioBeka. BakHelme Xopuapl U UX HaX0KICHUE B
IpUPOE.

O6mas xapaktepucTtuka ameMeHToB VIA-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U CEephl. AJIOTPOITHBIE MOAU(PUKALIUUA KUCIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHUe, (pusmdyeckue u
XUMUYecKHe cBoMcTBa. OKCHIBI CEpbl KAaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kucnota, Gpu3nuecKkue U XMMHYEeCKHEe CBOMCTBA (00IIMe KaK MPEeACTaBUTEINS
KJlacca KHUCJIOT M crenuduueckue). XuMUYECKUE PEAKIUH, JIekKAIIHe B OCHOBE
IPOMBIIIJICHHOTO CITOc0o0a IMOJYyYeHHS CEpPHOM KHUCIOTHIL. [IpuMeHeHume cepHou
KucioThl. CONMM CEepHOW KHUCIOTHI, KAadeCTBEHHAs peakius Ha Cylabdar-uoH.
Haxoxnenne ceppl m €€ coenuHEHUNA B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpY)Karomen cpeapl COEIUHEHHUSIMU Ccepbl (KUCIOTHBIE IOXIH, 3arpsi3HCHHE
BO3JIyXa U BOJOEMOB), CIIOCOOBI €0 MPeI0TBPAICHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, pacIpOCTPAHEHHE B MPHUPOJE,
dusznueckre u XMMUYECKHE CBoCcTBa. KpyroBopoT a3zoTa B mpupoae. AMMHAK, €ro
duznyueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUEe U mpuMeHenne. Com aMMOHHS,
X GU3HUECKHe U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ ToiydeHue, GU3NUeCKHe W XUMHUUYECKHE
cBolcTBa (0OIIME KaK TMPENCTaBUTENSl Kjlacca KUCIOT W crnenuduueckue).
Hcnonb3oBanre HUTPATOB U COJIEH aMMOHMS B Ka4€CTBE MUHEPATIbHBIX YIOOPEHHIA.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKJIM, 3arpsi3HEHHE BO3/1yXa, MOYBBI U BOJOEMOB). Docdop, aITOTPOIHBIE



Moaudukauuu gocdopa, Guznyeckue u xumuueckue corctea. Oxcup dochopa
(V) u dochopras xucmora, Gu3MYECKUe U XHUMUYECKHE CBOWCTBA, MOJYYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATIBHBIX y10OPEHU.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENIEHN OKUCIICHUS. Y TIIepOI, AJTIOTPONHbIE MOU(UKAIUHY,
pacnpocTpaHeHue B IpUpPOAE, PU3NUECKHEe U XUMUYECKHUE CBOMCTBA. ANcopOuus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uxX (Qu3nyeckue Hu
XUMHYECKUE CBOMCTBA, JEHCTBME HA JKUBbIE OpraHU3Mbl, IOJYyYCHHE W
HNPUMEHEHHE. DKOJIOTHYecKre NpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriaepona (1V),
rUNoTe3a TI00aTbHOTO MOTEIUIeHHUs] KIuMara, MapHUKOBBIM 3@ ¢dekT. YronbHas
KAciaoTa U e€ conu, uX (U3MYECKHE M XUMHUYECKHUE CBOMCTBA, MOJYYEHUE H
npuMmeHenne. KauecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTU U CEIBCKOM XO3SIICTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHHIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIIeH, 3TAHOJ, TIMIEPHH, YKCYCHasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HeDTh),
OPOAYKThl UX TepepadoTKu (OEH3MH), UX pOJib B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTue 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, Oeskax, yrieBojgax — U ux
pojiM B OKM3HM UeloBeKa. MarepuanbHO€ €IUHCTBO OPraHMYeCKHX |
HEOpPraHMYEeCKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOKICTBa, MOJy4eHHE W
npuMmeHenue. CoennHeHnus KpeMHus B mpupoe. OO1iue npeacTaBieHus: 00 OKCUIe
kpemuus (IV) u xpemaueBoil kucnote. CUIUKATBI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BaskHeline cTpouTenbHbIE MaTepHuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, jkene300eToH. IIpobGimembl 06e30macHOTO  MCIOJIB30BaHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBONCTB COJITHOM KHCIIOTHI,
IPOBEICHUE KAaUEeCTBEHHBIX pEaKlUi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX MPOTEKAaHHS, OMBITHI, OTpaxarolue (puU3nMUeckue U XUMHUYECKHE CBONCTBA
TAIOT€HOB M MX COEJUHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHUAIIOB),
03HAaKOMJIEHHE ¢ 00pa3laMu XJIOpHUI0B (TAIOTEHUI0B), 03HAKOMJIEHHE C 00pa3LaMu
ceppl M €€ COEOUHEHUSMH (BO3MOXKHO MCIOJIb30BAHHE BUIEOMATEPHUAIIOB),
HaOJI0IeHNe Tpoliecca OOYTIIMBaHMS caxapa MoJ AeCTBUEM KOHLIEHTPUPOBAHHOMN
CEpPHOU KUCIOTHI, U3yUYCHHE XUMHUUYECKUX CBOMCTB pa30aBIE€HHON CEPHOM KHUCIIOTHI,
IIPOBEJICHHE KaUYECTBEHHOM peaKIMK Ha CyJb(aT-uOH U HAOJIOJACHUE ITPU3HaKa e€
MPOTEKaHMs, O3HAKOMJICHHE C (PM3MYECKUMU CBOWCTBaMH a30Ta, gocdopa U uX
coeIMHEHU (BO3MOKHO UCIOJIb30BaHUE BHJIEOMATEPUATIOB), 00pa3liaMu a30THBIX
u ¢pochopHBIX ymoOpeHHH, MoaydeHrue, coOupaHue, pacrno3HaBaHUE W H3YyUYCHHUE
CBOICTB aMMMaka, IPOBEJACHHE KAYECTBEHHBIX pEaKIMil Ha HOH aMMOHHUA H
dochaT-MOH M HU3yYEHUE MPU3HAKOB MX TNPOTEKAaHHS, B3aUMOJEHUCTBHE



KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaAHUE
BHUJICOMATEPUATIOB), H3yUYCHUE MOJEJeH KPUCTAUIMUYECKUX PEIETOK aaMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOlMKU PacTBOPEHHBIX
BEIIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IMPOTUBOras3a, MOJyUYEHHUE,
coOupaHue, pacrio3HaBaHWE U M3YyUYECHHE CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX peaKIuii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIHEH CUIMKATHONW MPOMBIILICHHOCTH,
pEILICHUE SKCIEPUMEHTAIBHBIX 3a/1ad N0 TeMe «BaxxHeillme HeMeTaJUlbl U UX
COCJIMHCHHUS).

MeTaajabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux mnonoxenus B llepumogmueckon cucreme xumuuyeckux osiemeHroB [l H.
MengeneeBa u crpoeHus atomoB. CTpoeHue meramioB. MeTtamindeckasi CBsI3b U
METAJUIMYECKasi ~ KPUCTAUIMYECKAasT  pemeéTka.  DJIEKTPOXMMUYECKUU  Psfl
HaIpsDKEHUH MeTauioB. duU3nyeckre U XMMUYECKHe CBOWCTBa MeTauioB. Oo1me
criocoObl ToNydeHuss MeTauioB. [loHsATHE O KOpPpPO3WHM METANJIOB, OCHOBHBIC
CriocoOBI 3aITUTHI X OT Koppo3un. CTutaBsl (CTajb, YyT'YH, TIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U TPOMBIIIJICHHOCTH.

[Ilesounble MeTasuibl: MoJjiokeHue B Ileproamdeckoil cucTeMe XMMHUYECKUX
anemeHToB J[. 1. MenaeneeBa, CTpo€HHE MX aTOMOB, HAaXOXKIEHUE B MPUPOJIE.
dusnyeckne U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIIBI U
TUIPOKCHABI HaTpusg | Kanus. [IpuMeHeHue IIEeNIOYHBIX METaUIOB W HX
COEeIMHEHUH.

[[lemouHO3EeMENBHBIE METaJIbl MAarHui W KaJdbLIMKA: IIOJIOKCHUE B
[Tepunognueckoit cucreme xumuueckux 3semenToB . 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaxOXJeHue B npupojae. Puzndeckue 1 XUMUUECKHUE CBOMCTBA MarHus u
KaJbIus. Baxkneme coefuHeHus Kalblus (OKCUA, TUIPOKCHU, coJn). JKECTKOCTH
BOJIbI 1 CTTIOCOOBI €€ YCTpAHCHUS.

AJIOMHUHMI: IOJIO)KEHUE B [lepnoanueckon cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMa, HaxOXAeHHE B mpupoae. Pusnueckue u
XUMHUYECKUE CBOMCTBA alFOMUHMSA. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHUIA
AJIFOMUHUSL.

Keneso: monoxenue B [lepuogudeckoil cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpoeHHE aToma, HaxOoXJIeHWE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCuabl, THAPOKCUIBI U comu xkenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA U TIOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0OpasllaMd METAJIOB W CIUIAaBOB, HX (DU3NUYECKUMU
CBOMCTBaMH, H3y4YCHHE  PE3yJbTAaTOB  KOPPO3WHU  METaIoB  (BO3MOXKHO
WCTOJIb30BaHUE BHJICOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHIA
Kanbllisd M HATpus C BOJOH (BO3MOKHO HMCIIOJIBb30BAaHUE BHJICOMATEPHAJIOB),



HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KeJe3a B KUCIOPOAE
(BO3MOKHO  HCMOJb30BAaHUE  BUJEOMATEpUANIOB), MPU3HAKOB  MPOTEKAHUs
KaYeCTBCHHBIX PEAKIIMI Ha MOHBI: MarHUs, KaJIbIUs, aTIOMUHUS, TMHKA, skene3a (1)
n xenesa (1), menu (Il), HaGmronenne u omnucaHue MPOIECCOB OKpAITUBAHUS
IIAMEHU WOHAMHM HATpHs, Kamus W Kaiublusd (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPUAJIOB), UCCIICAOBaHUE aM(DOTEPHBIX CBOMCTB TUAPOKCH/IA AITFOMUHUS
THIPOKCHA [IMHKA, PEIICHHE DKCIIEPUMEHTAIBHBIX 3a/1ad 1Mo TeMme «BaxHewnme
METaJUTBl M X COCTHHCHHUSI.

XuMHS U OKpYKaLIas cpeaa

BemectBa u maTepuanbsl B TMOBCEIHEBHOW >KM3HM 4YesnoBeka. besomacHoe
UCIIOJIb30BaHKE BEIIECTB M XMMHYCCKUX peakiuii B ObITy. IlepBasi momoib mpu
XUMHYECKUX 0XKOTaxX M OTPABICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXkKaroIlew cpenbl (MpeaenbHas I0mycTHUMast
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Poib XxuMuu B pelieHun 3KOJIOTHYECKUX
npoosieM.

Xumuyeckuit IKcnepumenm:

u3yuyeHrne o0paslioB MaTepuaioB (CTEKJIO, CIUIaBbI METAJIOB, MOJUMEpPHbBIC
MaTepHaIbl).

Mesrcnpeomemmnuwie cea3u

Peanuzanust MeXINpeIMETHBIX CBSI3e NMpPU HM3YUYEHUHM XHUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
NOHSITUM, TaK ¥ TIOHSITHM, SIBISIIONINXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'O [IUKJIA.

OO0mume ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCUPUKaIUsi, TMEepPUOJUYHOCTb, HaOIIOACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJelb, SBICHUE, MAPHUKOBBIMI
a3 PeKT, TeXHOIOTHUSI, MAaTCPHAIIHI.

duszrka: MaTepus, aTOM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIW, H30TOIIHI,
PaINOaKTUBHOCTb, MOJIEKYJIa, AIIEKTPUUYECKHUM 3aps, IPOBOHUKH,
MOJIYIPOBOJHUKH, JUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHHE BEIeCTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CruiaBbl, (U3MUECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COIHIIE.

buonorusi: dortocunres, npixanuwe, Omocdepa, SKOCUCTEMA, MHHEPATHHBIC
yIOOPEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATECIIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPaJIbl, TOPHBIE TIOPO/IbI, TTOJIE3HbIC
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJBbTATbBI OCBOEHUSA I[POI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIET'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHBI



JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJEHUA M CHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATIU3AIMHI 00yYalOLIUXCSl.

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYaroUIuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
paclIMpeHUe ONbITa AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUS .

LEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJeJuI0, MOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B KU3ZHH
COBPEMEHHOI'0 OOUIECTBA, CIIOCOOHOCTH BIAJIETh J1OCTOBEPHOW MHpOpMaIMeil o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2)rpaxaaHCcKOro BOCIUTAHUS:

NPEACTaBICHUS O COIMAIbHBIX HOpPMax U TNpaBUIaX MEKIUNIYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKON, TBOPYECKOM W  JIPYrUX  BUJAX
JESITEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITeNbHOCTH IpH
BBITIOJTHEHUU yY€OHBIX, I103HABATENIbHBIX 3aJ]]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
Y B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEJACHUE M IOCTYNKA CBOMX TOBAPUILEH C TMO3UIUU HPABCTBEHHBIX H
PaBOBBIX HOPM € YYETOM OCO3HAHUSA MMOCIEICTBHI TOCTYIIKOB;

3)eHHOCTH HAYYHOI 0 MO3HAHMS

MUPOBO33PEHUYECKHE MPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKiuu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKW U COCTABIISIIOLIHE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MI03HABATEIbHBIE MOTHBBI, HAIPABJICHHbIC HA TMOJIYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEILHON, WH()DOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYPhI, B TOM YHUCIIE
HABBIKOB CaMOCTOSATEIBHON paboThl ¢ YYeOHBIMH TEKCTaMH, CIIPABOYHOU
JTUTEpaTypor, JAOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOTH;

MHTEepeC K OOYy4YeHUI0 M TMO3HAaHMIO, JTIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa3OBaHUIO, IMPOEKTHOM M  HUCCIEAOBATEIBCKOM
NEeATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH U YPOBHS OOy4yeHUS B
JTaJIbHEUIIIEM



4)popMupOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHHWE TMOCJIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJNIIOZICHUS TMpaBWwi O€30MacHOCTH MpU  OOpalleHUH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

UHTEPEC K MPAKTHYECKOMY M3yUEHHIO Mpodeccuit u Tpyaa pa3indyHOro poja,
yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JIESITEILHOCTH, B TOM YHCJIC HA OCHOBE
OPUMEHEHMs]  TPEJAMETHBIX 3HAaHUW 1O  XWMHUH, OCO3HAHHBIA  BBIOOD
WHIMBUIYaJIbHON TPACKTOPUHU MPOJOJDKEHUST 00pa30oBaHUs ¢ yU€TOM JTUYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEnIHOM nMpodheCCUOHAIIBHOM JEATeIbHOCTU U Pa3BUTHUSI HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(EeCCHOHATBHOM Cpeie;

6)3K0J10TrH4YeCKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11€]IeCO00Pa3HOE OTHOIICHHE K MPUPO/IC KaK UCTOYHUKY KHU3HU
Ha 3emie, OCHOBE €€ CYIIECTBOBAaHMs, MMOHMMAHHUE IIEHHOCTHU 3J0pOBOr0 U
Oe3omacHoro oOpasza JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MaCHOTO MOBEACHUS IIPHU paboTe ¢ BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIyYaeMble MPU U3YYCHUH XUMUH, IS
peuieHns 3a/1a4, CBA3aHHbBIX C OKPY’KAOUIENH IPUPOJHON Cpeoi, 11l MOBBIIICHUS
YPOBHSI  DKOJOTHYECKOW  KyJIbTYpbl, OCO3HaHHS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEeHIeHUs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBbIC IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIINII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWU M3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM
HAay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (TO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPbhIE 0OecmeunBarOT (GopMuUpoBaHHE
TOTOBHOCTH K CaMOCTOSITEIBHOMY ITUTAHMPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBHS

ba3oBble jornueckue aAeicTBU:

YMEHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAaHUM: PAaCKPhIBaTh CMBICI XUMHYECKUX MOHITUH (BBIACISATH UX XapaKTEpPHbIE



MPU3HAKU, YCTaHABIMUBATh B3aUMOCBSI3b C JAPYTUMHU TOHSTUSMH), HCIOIB30BaTh
MOHATHUS JIsl OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
KpUTEpUH ISl KIACCUPUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
YCTaHABIIUBaTh MPUUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIYy OOBEKTAMU HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, [0 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIIOUCHHUS;

yMEHUE TMPUMEHSITh B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
MeTanpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEH, UCIIOIb3yEeMbI€ B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CUMBOJI DJJIEMEHTa), XUMH4YecKas ¢dopMmysia U YpaBHCHHUE
XUMHUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3aj/lau, ¢ y4€TOM
ATUX MOJIEIBHBIX MPEACTaBICHUNM BBISBISITh U XapaKTEPU30BaATh CYIECTBEHHbBIC
MPU3HAKK U3YYae€MbIX 00OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, IPUYHMHHO-CJIEIACTBCHHBIC CBSI3M U
POTUBOPEUHUSI B U3YUAEMBIX ITPOIIECCaxX U SIBICHUSX.

Ba3oBble uccienoBarejbckue AeiCTBHS

yMEHHE HCIOJIb30BaTh IOCTABJICHHBIC BOIPOCHI B Kaue€CTBE HMHCTPYMEHTA
MO3HAHMSI, a TAK)KE B KAUECTBE OCHOBBI /11 (POPMHUPOBAHMS THUIIOTE3bI TI0 MPOBEPKE
NPAaBUJIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHe ONbITa MO IUJIAHUPOBAHHUIO, OpPraHU3allMd W TMPOBEIACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOMonaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POopMYyIUpPOBATH 00OOIIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISTH OTUET
0 MpojieaHHoM pabdore.

Pab6ora ¢ undgopmaumei:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOIyYaeMyl0 U3 Pa3HBIX UCTOYHHKOB
(HayyHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUsS, CIPABOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKHU OIICHUBATHh NPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO MHPOPMAIIHIO;

yMEHHE TPUMEHSTh Pa3IMYHbIE METOMIBI U 3alpOChl MPU MOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEIEAEHHOTO TUTIA, TPUOOPETCHNUE OTBITA B
00JacTH  WMCTONB30BaHMUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYypOil aKTUBHOTO MCTIOJIB30BAHMS PA3THYHBIX TIOUCKOBBIX CHUCTEM,
CaMOCTOSATEIILHO BBHIOMPATh ONTUMANBHYIO (hopMy TIpecTaBlieHus nHGOpMAIuu u
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXKHBIMH CXEMaMH, JharpaMMaMu,
apyrumu popMamu rpa@uku U ©X KOMOMHAIUSMU;

YyMEHUE HCHOJIb30BaTh M AaHAJM3UPOBaTh B Ipolecce y4yeOHOU W
HCCIIEIOBATEIBCKON NIESITEIbHOCTH MH(DOPMALIMIO O BIUSHUM IPOMBIIIIEHHOCTH,



CEJIbCKOT0 XO034MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEW MPUPOIHOU
Cpelbl.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeHiCTBUSA:

yMEHUS 3a1aBaTh BOMPOCHI (B XOJIe Auajora u (Win) JUCKYCCHUH) MO CYIIECTBY
oOcyxmaaeMoil TeMbl, (HOPMYIHPOBATH CBOU MPEIJIONKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TPEJIJIOKCHHOM 3a/1a4H;

YMEHHUS  MPEJACTaBIATh  MOJYYEHHBIE  pe3yibTaThl  I[MO3HABATEIIbLHOM
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJiaTh Mpe3eHTAIUI0
PE3YIbTATOB BBHITIOJIHEHUS XUMHYECKOTO AKCIEpUMEHTa (J1a00paTOpHOTO OIIbITa,
1ab0opaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO IPOEKTA);

yMEHUS Yy4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABATEJILHOM W HCCIENOBAaTENbCKON  JEATENbHOCTH MPU  PEUICHUH
BO3HUKAIOUIMX MpoOJieM Ha OCHOBE Y4€Ta OOLIMX HMHTEPECOB U COIJIACOBAHMUS
no3unuii (00CYXaeHUsI, 0OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbID», KOOPJAUHAIIUS
COBMECTHBIX JICHCTBMI, OIpeJejeHne KpUTepHeB II0 OIICHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U IPYTHE).

PeryisiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSITEIHO OINPENeaTh I[N ACATEIbHOCTH, TJIaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Haubosee 3G (PEeKTUBHBIE CIIOCOOBI PEIICHHS YUeOHBIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTABJISTh WM KOPPEKTUPOBATh
OPEMJIOKEHHBIA aJITOPUTM JIEWUCTBUU IIPU BBINOJTHEHUU 3aJaHUA C Y4YETOM
MOJIyYeHUsST HOBBIX 3HaHUN 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHUBAaTh COOTBETCTBHE IOJIYYEHHOIO pPE3yibTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIB30BATh U aHAJIU3UPOBATH KOHTEKCTHI, IPEIJIaraéMbl€ B YCIOBUU 3aIaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX pE3yNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
Collep KaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepalbHON pabodeil mporpammoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIMMUCA HAy4YHBIC 3HAHUSA, YMEHUS M CIOCOOBI
NEHUCTBHM, crenupuyeckue Il NpeIMeTHOW obinacth «XuUMHS», BHIBI
NEATEIbHOCTH [0  TOJYYEHHWIO HOBOTO  3HAHUS, €ro HUHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIUSX.

K koHiy oOyuenus B 8 ki1acce npeiMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSTUN: aTOM, MOJIEKyJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOHAS. U HEOJHOPOAHAS ), BAJEHTHOCTh, OTHOCUTEJIbHASI aTOMHasl U
MOJIEKYJIsIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XUMUUYECKOT0 JIEMEHTa B COEAMHEHUHU, MOJIAPHBIA 00BEM,
OKCHU/JI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHUSI, XMMHYECKasl peakuus, KiacCUPUKALMS peakluil: peakiuu



COCMHECHUS, pEaKIUU PA3JIOKECHUS, PpEaKUUH 3aMELICHUS, PEaKUUU
0o0OMEHa, 9K30- U dHJOTEPMUYECKHUE PEaKLIMH, TEIUIOBOM 3P(EKT peakluu,
SIPO aToMa, SJIEKTPOHHBIN CIION aToMa, aTOMHasiopOUTallb, paJuyc aToMa,
XUMHYECKAS CBS3b, MOJSAPHAS U HEMOJISPHAS KOBAJEHTHAsl CBA3b, HOHHAA
CBSI3b, MOH, KATHMOH, AaHWUOH, pacTBOpP, MaccoBas [JOJs BEIIECTBA
(MpoIreHTHAs! KOHLIEHTPAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

OTIPENICNIATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHECHUSX,
CTENEHb  OKWCJIEHMsI  DJIEMEHTOB B  OMHApHBIX  COCJIUHCHUSX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIJIAcCy COEIMHEHUU TI0
dbopmynaM, BHUJ XUMHYECKOW CBsi3U (KOBAJICHTHass W HOHHAas) B
HEOPraHWYECKUX COCJTUHECHUSAX;

packpbiBaTh cMmbIci [lepuognueckoro 3akona J[. M. MeHnneneena:
J€MOHCTPUPOBATh IMOHUMAHHUE TMEPUOJINMYECKON 3aBUCUMOCTH CBOICTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJokeHus B Ilepuoauueckoii cucreme,
3aKOHOB COXpPAaHEHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHS, 3aKOHAa ABOTaapo;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio dopmy Ilepuonnueckoit
CUCTEMBl XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mnobouynas noarpymnmna (b-rpynmna)», mMansie u
OOJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnmune «llepuogumyeckas cucrema xuMuueckux odiementoB /[l U.
MeHnpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX JIEMEHTOB (COCTAB U 3apAl siApa, 00IIee YUCIIO IEKTPOHOB U
pacrpeeneHue ux Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATH XUMHUYECKHE SJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTyY);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATH CBOKWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOYKHOCTH TMPOTEKAaHHS XHUMUYECKUX IPEBpPALICHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJK0 XHMHYECKOTro 3JieMeHTa 1o (opmylie COEeAUHEHUs,
MACCOBYIO JOJIKO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOU pEaKIuH;



MPUMEHSATh OCHOBHBIE ONEPALlMU MBICIUTEIBbHON NEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTeMaTH3allNio, KiIacCU(UKAIIHIO,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHsS] CBOWCTB
BEUIECTB W XUMHUYECKHX pPEaKLUUi, €CTECTBEHHO-HAYYHbIE€ METO/bI
NO3HAHUS — HAONIOIEHHE, M3MEpPEHUe, MOJCIUPOBAHUE, SKCHEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUiiaM MOJIb30BaHUS XUMHUUECKOU OCY 101 U 1a00paTOPHBIM
o0opyaoBaHMEM, a TakXKe IMpaBuWiaM oOpalleHHs C BElIeCTBaMU B
COOTBETCTBHUM C MHCTPYKUMSMH TIO BBINOJIHEHUIO J1ab0paTOPHBIX
XUMHYECKUX OMBITOB 10 MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB
(Bomoposa U KUCIOpOAA), MTPUTOTOBIEHUIO PACTBOPOB C OINpPEACIIEHHOM
MAacCOBOHM J0JIEM PACTBOPEHHOIO BELIECTBA, IJIAHUPOBATh U IIPOBOIAUTH
XUMHYECKUE SKCIEPUMEHTHI MO PAClO3HABaHUIO PACTBOPOB IIeOYeil U
KHCJIOT C TIOMOIIBI0O MHIUKATOPOB (JIAKMYC, (peHoN(TanenH, METHIOPAHK

U IpyTHe).

K xonHiy oOyuenus B 9 kiacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHSATHUNA: XUMHUYECKHI
AJEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BAaJE€HTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHUCJICHHSI, XUMHYECKasi peaKilus, XUMUYeCcKasi CBs3b, TEIUIOBON 3 dekT
peakuud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEANEKTPOJIUTBI, JIIEKTPOJUTHUYECKAs IOUCCOLMALNS, pPEaKUUU HOHHOTO
oOMeHa, KaTaim3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMBIE PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJNIOTPOIIHS,
aM(OTEPHOCTD, XUMUYECKAS CBS3b (KoBaJIE€HTHA, MOHHAs,
MeTaJuIM4ecKas ), KpucTauinueckas peiéTka, Koppo3us METaioB, CIUIaBhI,
CKOPOCTh XMMHYECKOM PEaKUWH, NPEAEIbHO IOIyCTUMAas KOHUECHTPALUS
ITJIK BemiecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TMOHITUH U
OPUMEHATH 3TU HOHITHUS IPU ONUCAHUH BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XMMUYECKYID CHUMBOJHUKY JUIsl COCTaBJICHUS (POpMyn
BEIIIECTB U YPABHEHHN XUMHUUYECKUX PEAKIIUM;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JUYHOIO COCTAaBa, IPUHAMICKHOCTh BEIIECTB K
OmpeNenéHHOMY KJIacCy COEOWHEHUH mo (opMyrnaMm, BHI XUMHUYECKOU
CBs3W (KOBaJICHTHas, WOHHAs, METaJUIM4YecKas) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHEHHM, TUIl KPUCTALTMYECKOU
PELIETKN KOHKPETHOTO BEUIECTBA;



packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAaHUE: OMNUCHIBATh M XapaKTepHU30BaTh
Tabinunyto ¢opmy llepruoauyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB:
paznuyarh MOHATUS «rJaBHasg noarpymnmna (A-rpynma)» U «noOodHas
noarpynna (b-rpynma)», Maible W OONbIIME NEPUOJBI, COOTHOCHUTH
0003HaYeHus1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHSI aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U
3apan  sAApa, oOLIee 4YHMCIO AJIEKTPOHOB M paclpelesieHue HX 10
ANIEKTPOHHBIM CJI0sIM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOICTB 3JIEMEHTOB W HMX COEJMHEHUH B Mpenenax MajiblX NEPUOJ0B U
[JIABHBIX MOJTPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KJacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTbI, HEOPraHMYECKUE BEIECTBa,
XUMHYECKUE peakuuu (MO YHUCIY M COCTaBy Y4YacTBYIOIIMX B pEaklUU
BEIIECTB, MO TEIUIOBOMY 3(eKTy, M0 U3MEHEHHIO CTEIEeHEeW OKUCICHUS
XUMHUYECKUX DJIEMECHTOB);

XapaKTepu30oBaTh (OMUCHIBATH) OOIME W crenupUYecKUue XUMUYECKUE
CBOICTBAa MPOCTBIX U CIOXHBIX BEUIECTB, MOJITBEPXkAasi OIMNHUCAHUE
npuMepaMu MOJICKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIINUX
XUMHYECKUX PEaKIIHii;

COCTaBIIATh YPABHEHUS AJIEKTPOJIUTHUYECKON TUCCOIMAIMU  KHUCIIOT,
IIeJIOUEH U COJICH, MOJHbIE U COKPAIIEHHbIE YPAaBHEHUS PEAKIIMii HOHHOTO
oOMeHa, ypaBHEHHUS peakluid, MOATBEPKIAIONMX CYIIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXKY BEIIECTBAMH PA3JIMYHBIX KIJIACCOB;
pPacKphIBaTh CYHIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MIOCPEJICTBOM COCTABIICHHUSA JIEKTPOHHOTO OalaHCa ATUX PEaKInii;
IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHUA,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBPAIICHU B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChl BEIIECTB,
MacCOBYIO [OJIF0 XHUMHYECKOIO 3JIEMEHTa MO0 (opMysie COeAUHEHHUS,
MacCOBYIO JIOJIFO BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOU pEaKInH;

coOII01aTh TIPAaBHJIA TTOJIH30BAHUS XMMUYECKOM TIOCYI0N U 1ab0paToOpHBIM
o0opynoBaHMEM, a TaKXKe TMpaBWwiIa OOpalleHuss C BEIeCTBAMHU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTIBITOB MO OTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMUakKa M yrieKkuclioro rasa);

MIPOBOJIUTH PEAKIMH, TTOATBEPKIAIOIINE KaUueCTBEHHBIN COCTAaB Pa3IMUHbBIX
BEILECTB: PACHO3HABATh OMNBITHBIM MNYTEM XJIOPUA-, OpOMHII-, HOIAUI-,
kapOoHat-, (docdar-, cunukar-, cyiabdar-, THAPOKCHI-UOHBI, KATHOHBI



AMMOHHA W HOHBI M3YUCHHLIX MCTAJJIOB, MPHUCYTCTBYIOINIHMEC B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OTIEPAITNX MBICIUTEILHON EATETLHOCTH — aHATU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AIIMIO, BBISIBJICHHUE TPUUMHHO-
CIICICTBCHHBIX CBS3€H — JJIT U3YYCHHsI CBOWCTB BEIICCTB M XMMHYCCKUX

peaKLuii,

CCTCCTBCHHO-HAYYHBLIC MCTOIbI

IIO3HAaHUuA

— mnaloneHue,

U3MEpEHne, MOJICIMPOBAHKE, SKCIIEPUMEHT (PEeaJIbHbII U MBICJICHHBINH ).

TEMATUYECKOE IINTAHUPOBAHHUE

8 KUIACC
Nen/ | HaumeHnoBa KoumnuecTBo yacos DJIeKTPOHHbIE
n HUe pa3aesoB u | Becero Koutpoas | IIpakTuuec (ungpossbie)
TeM NMPOrpaMmbl HbIE KHe oOpa3oBarTe/ibHbIE
padoThI padoThbI pecypcbl
Paznea 1.IlepBoHavasnibHble XUMHYECKHE MOHATHSA
11 XuMuss — BaxkHast
o0macThb
bu6moreka [IOK
€CTECTBO3HAHUS U
. 5 0 2 https://m.edsoo.ru/7f418
MIPaKTUYECKOU 370
NEeSATENbHOCTH o
YeJI0BEKa
BemecTBa n bubnuorexa [JOK
1.2 XHUMHYCCKUE 15 1 0 https://m.edsoo.ru/7f418
peakuuu 37c
Hroro no pazgeny 20

Pasznesn 2.BaxHeiime npejacTaBuTe I HEOPraHN4eCcKNX BellecTB

Eﬁziﬁi'oﬂ. bu6muorexa IIOK
2.1 6 0 0 https://m.edsoo.ru/7f418
[TonsTue 06 37c
OKCHIax
Bonopoa. Ilonstue bubnuoreka [JOK
2.2 0 KHCIIOTax U 8 0 1 https://m.edsoo.ru/7f418
COJIAX 37c
Bopna. PactBopsr. bubmuoreka [JOK
2.3 [Tonstue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHHUAX 37¢c
I(()J;:;(()E{Lle buGnuoreka IIOK
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPraHW1ECKHX 37¢
COCTMHCHU I
Wroro no paszneny 30

Pazpnen 3.01lepuoanyeckuii 3akoH u [lepuoanyeckasi cucTeMa XUMHYECKHUX 3j1eMeHTOB /1.
H. MenaeneeBa. CTpoeHue aToMoB. XUMH4YeCKas CBA3b. OKNCIANTEIbHO-
BOCCTAHOBHMTEJIbHbIE PEAKIIHA



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii
3aKOH U
ggﬁi{iﬂqec}(ag bubmuoreka [IOK
3.1 7 0 0 https://m.edsoo.ru/7f418
XUMHYECKUX 37c
anemenTtoB /1. W.
Menjeneera.
CrpoeHue aToMa
Xumudaeckas
CBSI3b. bu6mmoreka [IOK
3.2 OKHCIIUTETBHO- 8 1 0 https://m.edsoo.ru/7f418
BOCCTAaHOBUTEIBH 37¢c
bIC pEaKIUU
bu6moteka [IOK
Hroro mo pazgeny 15 https://m.edsoo.ru/7f418
37¢c
bu6mmoreka [IOK
PesepBHOE Bpems 3 0 0 https://m.edsoo.ru/7f418
37¢c
OBIIEE KOJIMYECTBO
YACOB IIO 68 4 5
ITPOI'PAMME
9 KJIACC
Nenn/ | HaumeHnoBa Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
n HUe pa3jgesioB 1 | Bcero Kontpoas | [IpakTnuec (ungposbie)
TeM NMPOrpaMmbl HbIE KHe o0pa3oBarTejibHbIE
padoThbI padoThI pecypcbl
Pa3znen 1.BemecTBo 1 Xummnyeckue peakuum
[ToBTOpEeHuE 1
yriayGienue bubnuorexa LIOK
11 3HaHUH OCHOBHEBIX 5 1 0 https://m.edsoo.ru/7f41a
pazzenos Kypca 8 636
KJ1acca
OcHoBHBIC
3aKOHOMEPHOCTH Bubmzorexa LIOK
1.2 4 0 0 https://m.edsoo.ru/7f41a
XUMUYECKHX 636
peaKiuit
DREKTPOIUTHYIEC
Kasl TUCCOIHAIIMSL. bu6mmoreka [JOK
1.3 XHUMHYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBOpax
Hroro no pazneny 17
Paznen 2.HeMeTa/JIbI H X COeIMHEHUS
OO0mas
XapI:KTepI/ICTHKa bubnuorexa [IOK
2.1 4 0 1 https://m.edsoo.ru/7f41a
XUMHUYECKUX 636
snemeHntoB VIIA-



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

TPYIIIEL.
T"anorenst

2.2

OO0mas
XapaKTEePUCTHKA
XUMHUYCCKUX
anemeHToB VIA-
rpynmnsl. Cepa u
€€ CoeIMHECHUS

bubnuoreka [IOK
https://m.edsoo.ru/7f41a
636

2.3

Obmas
XapaKTepUCTHKA
XUMUYECKUX
aneMeHToB VA-
rpynmnsl. A30T,
¢dbocdop u ux
COCJTMHEHUS

bu6mmorteka [IOK
https://m.edsoo.ru/7f41a
636

24

Oobmas
XapaKTepHuCTHUKa
XUMHYECKUX
aneMeHToB |VA-
rpynnsl. YTiaeposa
1 KPEMHHI U UX
CO€JIMHEHUs

bu6moreka [IOK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Pa3nen 3.MeTasIbl M UX COeINHEHH

. bubnuorexa [JOK
3.1 Obuwe croiicTea 4 https://m.edsoo.ru/7f41a
METAJIJIOB
636
Baxueiimme bubnuorexa [JOK
3.2 METAJIIbI U BX 16 https://m.edsoo.ru/7f41a
COETMHEHUSI 636
Hroro mo pazgeny 20

Pa3znes 4.Xumus u okpy:kaomas cpeaa

BemectBa n

bu6mmoreka [IOK

4.1 Marepuaisbl B 3 https://m.edsoo.ru/7f41a
JKU3HU YEJIOBEKa 636
Wroro no pazneny 3
bubmuoreka [JOK
Pe3epBHOE BpeMst 3 https://m.edsoo.ru/7f41a
636
OBILEE KOJIMYECTBO
YACOB IIO 68
I[TPOTPAMME

YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

Xumus, 8 knace/ 'abpuensia O.C., OctpoymoB W.I'., Cnagkos C.A.,
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Axmmonepnoe o6mectBo «M3narensctBo «IIpocBemenue»

. Xumus, 9 xnace/ I'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., AKmoHepHOe

obmectBo «M3natenscTBO «IIpocBenienne

. tabnuupel: [lepuonnyeckas cucreMa xXumMuueckux anemeHTos /1. 1.

MenyeneeBa, Ta0JIHIa PACTBOPUMOCTH, JIEKTPOXUMHUSCKUAN PSIT HATPSDKEHUS METAIIIIOB

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-06a30BblIii-ypOBEHb. -
Peanuzanus-tpedoannii-OI'OC-ocHOBHOTr0-00111€T0-00pa30BaHusl. -

Mertoaudeckoe-nocooue-mms-yaurtens.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NMHTEPHET

https://educont.ru/?utm source=eljurhttps://ed

u.skysmart.ru/https://resh.edu.ru

/nttps://uchi.ru/

https://www.yaklass.ru/


https://educont.ru/?utm_source=eljurhttps://edu.skysmart.ru/https://resh.edu.ru
https://educont.ru/?utm_source=eljurhttps://edu.skysmart.ru/https://resh.edu.ru
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