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ITIOACHUTEJIbBHASA 3AIINMCKA

[TporpaMMa MO XWUMHH Ha YpPOBHe OCHOBHOTO 00Ijero o0pa3oBaHUs
CoCTaB/ieHa Ha OCHOBe TpeOOBaHWII K pe3y/jbTaTaM OCBOEHUs OCHOBHOM
obOpa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011[ero 00pa30oBaHus, MpeCTaBAeHHBIX
B ®I'OC OO0, a Takke Ha OCHOBe eaepasbHON pabouei TPOrpaMMbl
BOCITMTAHUS M C YUETOM KOHLIETII[UH TIPEITolaBaHusl YUueOHOTo rpeMeTa « XUMHSI»
B 0Opa3oBaTe/IbHbIX OpraHmu3arusax Poccuiickoit ®ezepariyu.

[TporpaMMa 10 XWMHWM [aéT TIpe/iCTaBjieHHe O IieisAx, oOIeil cTpaTeruu
oOyueHMs,, BOCIIMTAaHMS W Ppa3BUTHSA OOYUalOU[UXCS CPeACTBAMH yueOHOro
npefMeTa,  yCTaHaBAMBaeT  oOsi3aTeslbHOe — TIpeIMETHOe  COZiepykKaHUe,
rpelycMaTpyBaeT pacripejie/ieHde ero Mo KjaccaM M CTPYKTypUpOBaHUe TI0
pa3ziesiaM ¥ TeMaM TIpOrpaMMbI TI0 XWMHWH, OTpejie/isieT KOJIMYeCTBeHHble U
KaueCTBeHHbIE XapaKTePUCTUKH cofieprKaHus, peKoMeH/1yeMyto
10C/IeZiIoBaTeTbHOCTh ~ M3yUeHUSI XUMHM C YYETOM  MEXKIIpeJMeTHBbIX U
BHYTDUIIPEIMETHBIX  CBsI3€M, JIOTUKM Yy4yeOHOro Tipoljecca, BO3PACTHBIX
ocobeHHOCTeM OO0ydYarIUXCs, OmpefessieT BO3MOXXHOCTH TIpeAMeTa  [Jis
peanu3aiuu TpeboBaHMII K pe3y/jbTaTaM OCBOEHMsS OCHOBHOU 00Opa3oBaTesbHOM
MPOrpaMMbl Ha YPOBHE OCHOBHOTO 0OII[ero oOpa3oBaHHs, a TakKKe TpeOOBaHHH K
pe3y/sibTaTaM 00yueHHsI XUMHUUM Ha YPOBHe 1iesiell U3yueHUsl TipejMeTa U OCHOBHBIX
BUZIOB y4eOHO-TIO3HABaTe/IbHOW [1eSITe/IbHOCTH 00yuaroIerocss o OCBOEHUIO
yueOHOTO CO/lep>KaHUsl.

3HaHUe XWUMWUU CIOYKUT OCHOBOW [iii (pOPMHUPOBAHUS MHPOBO33DPEHHS
o0yuaroIrerocsi, ero mpejcTaB/ieHuii 0 MaTepUaJbHOM eJWHCTBE MHPA, BaKHYIO
poib urparoT (opMupyemble XUMHUeW TMpeZCcTaB/ieHUsI O B3auMOIIPeBpallleHUsIX
SHEPrMM W 00 3BOJIIOLIMK BEIIeCTB B TPHUPOZE, O MYTSAX PelIeHHs rI00albHbIX
1po0/ieM YCTOMUWBOTO Pa3BUTHSI UeIOBeUECTBA — ChIPhEBOM, SHEPTreTHUYeCKOM,
TIHIIEBOM M 5KOJIOTMUeCcKoi 0€301acHOCTH, p00/ieM 3/[paBOOXpaHeHUSI.

N3yyeHre XUMUU:

criocobCTByeT — peajqu3alid  BO3MOXHOCTeW  Jjid  CaMOpa3BUTUS U
hopMHUpPOBaHUS KY/IbTYPhI TMUHOCTH, €€ 00111el ¥ hyHKI[MOHATbHOM I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPDMHpOBaHHE MBIIIJIEHUS] W TBOPUYECKUX CIIOCOOHOCTEM
o0yuaroluxcs, HaBBLIKOB WX CAMOCTOSTeJIbHOM yueOHOW  /IesITe/TbHOCTH,
9KCTIepUMEeHTallbHbIX W UCC/AeIoBaTebCKUX YMeHHM, HeoOXOAWMBbIX Kak B
MOBCeJHEBHOM )XU3HH, TaK U B NMPO(ECCUOHAIbHOM JesTeIbHOCTH;

3HaKOMHUT CO CITeli(UKOM HAyYHOTO MBIIIIEHNs, 3aK/IaZlbiBaeT OCHOBBI
1[e/TOCTHOTO B3IJ/Is[a Ha eJUHCTBO MPUPO/BI 1 Ue/IOBEeKa, SIB/ISIETCS] OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHNHY eCTeCTBeHHO-HayYHOW I'PaMOTHOCTH 00yYaroIuXCs;



criocobcTByeT (OPMHpPOBaHUIO IIeHHOCTHOTO OTHOIIEHUS] K eCTeCTBeHHO-
Hay4HbIM 3HaHUSIM, K IPUPOJE, K UYe/I0BEeKY, BHOCUT CBOM BK/aJ B 5KOJIOTMUECKOe
oOpa3oBaHue 00yJaroIUXCS.

IlaHHbIe HarpaB/ieHWs B O0yueHWH XUMUM 00eCreurBarOTCS CTerU(pUKOM
cofep)kaHusi yueOHOro TipefiMeTa, KOTODBIA  fB/ISI€TCS  TeAArOrHYecKd
a/lalTHPOBAHHBIM OTpa)keHWeM 0a30BOM HayKU XMMHUU Ha OTIpefie/IEHHOM JTarie eé
pa3BUTHSL.

Kypc xuMuM Ha ypoBHE OCHOBHOTO 0011jero o6pa30oBaHWs OPHEHTUPOBAH Ha
OCBOeHHe OO0yYarol[UMHUCS CHUCTeMbl IepBOHAUA/bHBIX TIOHATHN XWUMHH, OCHOB
HEOPraHWYeCKOW XWUMHMUM U HEKOTOPBbIX OT[e/bHbIX 3HAUMMBIX TTOHATHAU
OpraHu4yeCcKou XUMUH.

CTpyKTypa COZiep>KaHusl MPOrpaMmbl M0 XUMHU C(HOPMUpPOBAHA Ha OCHOBe
CUCTEMHOI0 ToAxoJa K eé usyueHuro. CojiepkaHue CKJIaJbIBaeTCs M3 CUCTEMbI
MOHATUM O XMMUUECKOM 3/IEMEHTE U BeIl|eCTBe U CUCTEMBI OHATHUNA 0 XUMUYECKOU
peakiuu. OO6e 3TH CUCTeMbl CTPYKTYPHO OpraHW30BaHbl TI0 TPUHIUITY
MoC/Ie0BaTe/IbHOTO Pa3BUTHS 3HAHWM Ha OCHOBE TEOPETUYECKHX Mpe/CTaB/IeHUH
pa3HOro YpOBHS:

- aTOMHO-MOJIEKY/ISIDHOTO yUYeHUsI KaK OCHOBBI BCET'0 eCTeCTBO3HAHUS;

- [Teprognueckoro 3akoHa /. 1. MeHziesieeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

- Y4YeHUs1 O CTPOEHUM aTOMa U XUMUUYEeCKOU CBSI3H;

- TpeAicTaB/ieHUHd 00 37eKTPOMUTAYECKOW JMCCOI[MAI[MM  BeIeCTB B
pacTBOpax.

TeopeTnueckre 3HaHUSI pPACCMATpPUBAKOTCI HA OCHOBE SMITMPHUYECKU
TOJTyYeHHBIX U OCMBIC/IEHHBIX ()aKTOB, pa3BUBAIOTCS MOC/e/I0BaTe/IbHO OT OJIHOTO
YPOBHSI K [IDYrOMY, BBITIO/HSAA (GYHKIUU OOBSICHEHWs U TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHS U BO3MO)XHOCTEH TPaKTUYECKOro MPUMEHEHHs U MOJyYeHUs
M3yuyaeMbIX BeIlleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOPMHPOBAHHIO
Mpe/CTaB/JIeHUs] 0 XUMUYECKOM COCTaBJISAIOLIeN HayYHOU KapTHHBI MHpa B JIOTUKE
eé CUCTeMHOU NPUPOJBI, LIEHHOCTHOTO OTHOIIEHUSI K Hay4YyHOMY 3HaHUK U
MeTO/ZilaM T03HaHWS B Hayke. V3yueHuWe XWUMHU MPOUCXOJUT C TpPUBJIEYeHUEM
3HaHUM U3 paHee H3YUeHHBIX YyueOHBIX MpeaMeTOB: «OKpyKaloluid MUp»,
«buosnorus. 5-7 knaccbi» U «du3mKa. 7 Kiaace».

[Ipy wW3yueHMHM XWMWUMU TIPOUCXOAUT (HOPMHPOBaHWE 3HAHUM OCHOB
XUMHUUeCKON HayKd Kak 00/1acTM COBPEMEHHOTO eCTeCTBO3HaHUsI, MpaKTUUyeCcKou
JlesITeJIbHOCTU Ue/ioBeKa U KaK OJJHOrO0 W3 KOMIIOHEHTOB MHPOBOM KYJ/bTYPHI.
3ajaua yueGHOrO TIpeiMeTa COCTOMT B (DOPMHPOBAaHWUM CHUCTEMBI XUMHUECKHUX
3HaHUN — Ba)kKHeUIIHUX (PaKTOB, MOHSATHM, 3aKOHOB U TeOPEeTUUEeCKUX MOJIOXKEeHUH,
JOCTYMHBIX 000011leHii MUPOBO33DEHUECKOTO XapakTepa, s3blka HAyKH, B



npuobilleHnd K HayyHbIM MeTO/aM T[I03HaHWs TPH UW3yYeHUU BelleCcTB U
XUMUWYECKUX peaklui, B (H)OPMUPOBAHUU U Pa3BUTHM TO3HABATE/bHbIX YMEHUW U
WX TIpUMEeHeHHH B yueOHO-TIO3HABaTe/JIbHOM U  yueOHO-HMCC/ie0BaTeIbCKOM
JesiTeIbHOCTH, OCBOEHWM TIpaBWI 0Oe30macHOro oOpalljeHWs C BelljeCTBaMH B
TOBCeJHEBHOM JKU3HU.

[Tpu u3yueHMM XUMUU HAa YPOBHE OCHOBHOTO 001ijero ob6pa3oBaHusi BayKHOe
3HaueHHe TIpUoOpe/y Takue 1e/d, Kak:

- (¢opMupOBaHUe WHTE/UIEKTyaJlbHO pPa3BUTOM JIMUYHOCTH, TOTOBOUM K
camoobpa3oBaHUIO, COTPYAHUUECTBY, CaMOCTOSITe/IbHOMY TIPDUHSTUIO pellleHuH,
CrIoCcOOHOM a/IarTHPOBATHCS K OBICTPO MEHSIFOIIUMCS YCIOBUSIM >KU3HU;

-  HampaBJeHHOCTh O0yueHMss Ha CHCTeMaTH4yeckoe TIpUOOIIeHHe
oOydJarImMxcsd K CaMOCTOSITeJTbHOM II03HaBaTe/bHON [IesTeTbHOCTH, HayUHbIM
MeTO/]laM TIO3HaHUs, (HOPMUPYIOIMIMM MOTHMBAIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

- obecrieueHue yCIoBUH, CIIOCOOCTBYIOIIMX TTPUOOPETEeHHI0 00yUarol[UMHUCS
OTbITa pa3HOOOpa3HOl /leATeNHbHOCTH, IMO3HAHHS W CaMOTIO3HAHMS, KJTIOUEBBIX
HaBBIKOB (K/IFOUEBBIX KOMIIETEHI[MH), MMEIOIMX yHUBEpCa/lbHOe 3HaueHue [Jis
pa3IMYHbIX BUOB [leATe/IbHOCTH;

- (opmupoBanue 001eli (GYHKI[MOHABHOM W  eCTeCTBeHHO-HayYHOU
rPaMOTHOCTH, B TOM UHCJIe YMeHUd OOBSICHATH U OLeHWBaTh SIBJIEHUS
OKpY’Kaloll[ero Mupa, MCIOJib3ys 3HaHUS WU OMbIT, TOJyYeHHble MPU H3y4YeHUU
XUMHWH, TIPUMEHSTh WX TPy pellleHud TpobseM B TIOBCeJHEBHOW J>XU3HU U
TPY/I0BOU [1eTe/IbHOCTH;

- ¢opmupoBaHre y o0OydarOUUXCS TI'yMaHACTHYECKUX OTHOIIIEHUH,
MMOHWMAaHUs 1IeHHOCTH XWUMHUEeCKMX 3HaHWM [jIsi BBIPAOOTKH SKOJIOTMUECKU
1jefiecoobpa3HOro TIOBefieHUss B ObITY W TPYJOBOW [IeATeTbHOCTH B IIe/sSX
COXpaHeHUsi CBOET0 3/I0POBbS U OKpY Katollleil MPUPOJHOM Cpe/ibl;

- pa3BUTHe MOTHBALMU K O0Oy4YeHMIO, CITOCOOHOCTeH K CAaMOKOHTDOJIIO U
CAMOBOCITUTAaHUI0O Ha OCHOBe YCBOeHUs o0OIlleuesioBeueCKuX 1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TpPO(dU/IS U HalpaB/IeHHOCTH AabHEHIIIero
oOyueHwMs.

OO11jee  YHC/IO YacOB, OTBEAEHHBIX /I W3yUYeHHsT XUMWM Ha YpOBHE
OCHOBHOTO 00111ero obpa3oBaHusi, coctas/sieT 136 yacos: B 8 kmacce — 68 uacos (2
yaca B HeJleJit0), B 9 kyacce — 68 yacoB (2 yaca B HeJleJit0).



COJEPXAHUE OBYUEHUSA

8 KJIIACC

ITepBoHauyaibHbIE XMMHUUECKHE TOHATUA

[Ipegmer xumun. Posib XMMUU B JKU3HU uejioBeKa. XMMUSA B CUCTeMe Hayk.
Tena u BemjectBa. Pusrueckre CBOMCTBA BeIeCTB. ArperaTHOe COCTOSTHUE
BelecTB. [ToHATHE O MeTojax MO3HaHWS B XUMHUU. UHCTbIe BellleCTBA U CMECH.
Crioco0Obl pa3ziesieHus: CMeceH.

ATOMBI U MOJEKyJbl. XUMUUeCKHhe 53jieMeHTbl. CUMBOJIbI XWUMHUYECKUX
37emMeHTOB. [IpocThie U C/1I0)KHBIE BelljecTBa. ATOMHO-MOJIEKYJ/ISIDHOE YUYeHUe.

Xumuueckass Qopmyna. BaneHTHOCTb aTOMOB XWUMHWUECKUX 3/IEMEHTOB.
3aKOH TMOCTOSIHCTBA COCTaBa BemlecTB. (OTHOCUTeNbHAsE aTrOMHasi Macca.
OTHOCUTeIbHAsE MOJIeKYJIsIpHas Macca. MaccoBast 10Ji1 XUMHAUYECKOr0 3J1eMeHTa B
COoeZIMHEeHU M.

KomuecTBo BeljectBa. Mosib. MosnsipHasg Macca. B3auMocBsi3b KO/IM4eCTBa,
MacCchl W 4YMCIa CTPYKTYPHBIX e[uHML] BellecTBa. Pacuétel mo dopmysiam
XUMUUECKUX COeIMHEHUH.

du3nyecKre U XMMUYeCKre sBJIeHUs. XUMUUecKasi peaklusi U eé MpU3HaKu.
3aKOH COXpaHeHWsI MacChl BelecTB. XUMHUUeCKHWe ypaBHeHus. Knaccudukaims
XUMHUUeCKUX peaklui (coeguHeHUs, pa3/ioyKeHus, 3amellleHus, o0OMeHa).

Xumuueckuil 3KcnepumeHm:

3HaKOMCTBO C XMMHUECKOH TOCYZIOM, TpaBWIaMyd paboThl B abopaTropuu u
npruéMaMu oOpaiiieHus ¢ 1abopaTopHEIM 000pyI0BaHHEM, U3yUeHHe W OTNHMCaHHe
¢bu3MueCcKUx CBOWCTB 00pa3l[0oB HeEOpPraHWYeCcKHWX BeIlecTB, HaOmo/eHne
¢u3nueckux (rsiaBjeHUWe BOCKAa, TasiHAe JibJld, pacTUpaHWe caxapa B CTYIIKe,
KUIeHWe U KOH/EHCAlUsi BOAbI) U XUMHUUECKUX (FOpeHue CBeuw, MpOKa/JIUBaHHe
Me/IHOM IPOBOJIOKH, B3aMMOZIEMCTBHE Mefla C KMC/IOTOMN) sIBJIeHHH, HaO/ojeHre 1
OMMCaHVe TMPU3HAKOB TMPOTEKAHUS XMMUUECKUX peaklui (pas/okeHue caxapa,
B3aMMO/IeNCTBUE CePHOM KHC/IOThI C XJI0PUAOM Oapuisi, pa3jokeHWe TMAPOKCHA
mMeu (IT) mpu HarpeBaHuWM, B3aUMO/eHCTBUE KeJle3a C pacTBopoM conu Meau (II),
M3yuyeHuWe CIIOCOOOB pa3jie/ieHust CMeceii: C TIOMOIIbI0 MarHWTa, (UIbTPOBAHHE,
BbI[IapYBaHue, JUCTWIISALINS, XpoMaTorpadusi, MpoBe/leHre OUKMCTKY MOBApEHHOU
conv, HabmofeHWe W OMKMCAHWE  Pe3y/IbTaTOB  TPOBEAEHUs  OIBITa,
WTFOCTPUPYIOLLIEr0 3aKOH COXPAHEHUsI MacChl, CO3JaHuhe MOJe/ield MOJIeKYI
(LIapocTep>KHEeBBIX).

BakHeliue npe/iCTaBUTE/ T HeOPraHNYeCKNX BellecTB

Bo3gyx — cmeck rasoB. CocraB Bo3zyxa. Kucmopon — sjieMeHT U mpocToe
BelllecTBO. HaxoxxzeHue Kuciopoja B Tpupoje, (usnueckdie U XUMHUYECKUe
cBoMicTBa (peakuyu ropeHusi). Okcuabl. [Ipumenenue kucaopozaa. CriocoObl



MoJiyueHrs1 KUCAopoja B JabopaTopuyd W TMPOMBIIUIEHHOCTA. KpyroBopot
Kucsiopoga B ripupoze. O30H — a/uioTporHas MoAuUKaLus KUCJI0poAa.

TennoBok 3((eKT XWUMHUUeCKOW peakLWWd, TePMOXMMHYECKHWe ypaBHEHUS,
5K30- U SHAOTEPMUUECKHe peakiuu. TOmIMBO: yrojb U MeTaH. 3arpsi3HeHue
BO3/lyXa, yCUJeHWe MapHUKOBOr0 3(pdeKTa, pa3pyllieHre 030HOBOTO CJIOS.

Bopopon, — sneMeHT U TipocToe BellecTBO. HaxoxkgeHue BogopoJa B
npupojie, Gu3nMueckie W XUMUUECKHe CBOMCTBa, IIpUMeHeHHe, CI0CO0bI
rosyueHusi. KHC/IOThI U COJIH.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUUECKHUM YPaBHEHUSIM.

du3snueckre CBOMCTBA BOAbl. Bojga Kkak pacTtBopurenb. PacTBOpHI.
HaceblllleHHble Y HeHachIllleHHble pacTBOPbL. PacTBOPUMOCTb BeleCTB B BO/Je.
MaccoBasi 107151 BellleCTBa B pacTBOpe. XMMHUUeCKre CBOMCTBa BOAbl. OCHOBaHUSI.
Ponb pacTBOpPOB B MpUpPO/ie U B XKU3HU uesioBeka. KpyroBopoT Bo/bl B TIpUpPO/IE.
3arpsi3HeHHe MPUPOAHBIX BOJ. OXpaHa U OUKMCTKA NMPUPOJHBIX BOJ,.

Knaccudukaiiys HeopraHuueckux coeguHeHui. Okcugbl. Kiaccudukaiys
OKCHZIOB:  comeoOpa3yroriue  (OCHOBHBIe, KHC/IOTHble, aM@OTepHble) U
Hecosieobpa3yromue. HomeHk/matypa OKCHAOB. PHU3MUECKHe U XUMHUYECKHe
CBOMCTBa OKCUJ0B. [TonmyueHre OKCUOB.

OcHoBanusi. Knaccudukaiysi OCHOBaHMWM: IENOYM U HEPACTBOPUMBIE
ocHOBaHUs. HomeHksaTypa ocHoBaHui. ®dusnueckde U XUMUYECKHe CBOWCTBa
ocHoBaHuM. [TonyueHre OCHOBaHUM.

Kucnotel. Knaccudukanusi kucinotr. HomeHknatypa kuciot. @usuyeckue U
XMMMYeCKHe CBOWMCTBA KMCIOT. Psig aktuBHOCTM MeTa/inoB H. H. Bekerosa.
[ToysyueHue KUCIIOT.

Cosmi. HomeHnknaTtypa cosier. @usnyeckue ¥ XMMUYECKHEe CBOKMCTBA COJIEU.
[Tonyuyenue cosnen.

['eHeTHUeCKasi CBA3b MeXX/1y K/1aCCaMU HeOpPraHUYeCKHUX COeUMHEeHUN.

Xumuueckutl 3KcnepumeHm:

KaueCTBeHHOe orpe/ie/ieHre COZiepyKaHusi KUC/IoOpoJa B BO3ZyXe, MoyueHue,
cobupaHve, pacrio3HaBaHHWe U U3ydyeHWe CBOWCTB KUCJI0pOJa, Hab/iojeHue
B3aMMO/IeICTBUSI BeI|eCTB C KHUCIOPOJAOM M YC/JIOBUSI BO3HUKHOBEHUS U
TIpeKpalljeHusi ropeHusi (Mo)kapa), O3HaKOM/eHWe C o0pa3ljaMu OKCHIOB U
OTMCaHWe WX CBOWCTB, TOy4YeHWe, coOWpaHve, pacrio3HaBaHWe U U3yueHHe
CBOMCTB BOZiopojia (ropeHue), B3auMoOZielicTBUe Boopoja C okcugom meau (II)
(BO3MOYKHO MCIMO/Ib30BaHUE BUeoMaTepuasioB), HabmoeHe 00paslioB BellecTB
KOMuecTBOM 1 MoJib, HMCC/IeZiloBaHWe OCOOEHHOCTEH paCTBOPEHHUSI BeIIeCTB C
pa3/iMuHOM pPAacTBOPUMOCTBIO, TIPUIOTOBJIEHME PpAacTBOPOB C OMNpeJe/éHHOU
MaCCOBOH [l0Jilel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOABI C MeTa/jlaMU
(HaTpyeM U KaibliueM) (BO3MOXXHO HCIIO/Ib30BaHHe BH/leOMaTepyasioB),



HCcCiejoBaHe 00pa3lioB  HEOpraHWueCKWX BeIIecTB pa3/IMUHBIX — K/IacCoB,
HabJ/ro/leHre U3MeHeHUs] OKpPAaCKU WHAWKAaTOPOB B PacTBOpPax KUC/OT U Lijel0uei,
r3yueHue B3aumozeuncTBus okcuga meau (II) ¢ pacTBopoM cepHOM KHCJIOTHI,
KUC/JIOT C MeTa//laMHd, peakLiMii HeuTpaJu3alyy, TOoJyuyeHrue HepacTBOPUMBIX
OCHOBaHWM, BBITECHEHHWE OJHOr0 MeTas/i/la JPYTMM M3 pacTBOpa CO/H, DelleHue
SKCIiepUMeHTa/bHbIX 3a/lau I0 TeMe «Ba)kHellllMe KaacChl HeOopraHu4ecKUX
COoeIMHeHU».

Ilepyiognueckni 3akoH u Ilepuoauuyeckas cucremMa XHUMHYECKHX
yiemeHToB [/I. . MengeneeBa. CtpoeHne aroMoB. XuUMHUeCKas CBS3b.
OKHC/INTEeIbHO-BOCCTAHOBHUTE/IbHBIE PeaKMu

[TepBble TOMBITKU KjacCU(MUKALMM XUMHUYECKUX 37emMeHTOB. [loHsiTHE O
rpymnax CXOAHBIX 3/7eMeHTOB (IIeJIoOUHble U 1lleJIOYHO3eMe/ibHble MeTasljlbl,
rajioTeHbl, HepTHBIE Ta3bl). 7IeMeHThbI, KOTOpble 00pa3yoT aM(oTepHbIe OKCH/bI
Y TUJIPOKCU/BI.

[Teprognueckuit 3aKoH. [leproanyeckasi cucreMa XMMUYECKUX 3/1eMeHTOB /1.
. Menpgeneea. KopoTkonepuojgHas W [JJMHHOINEpUOAHasi  (OpPMbI
[Teproauueckor CUCTEMBbI XUMUUYeCKUX 37ieMeHTOB [I. . MeHeneeBa. [lepuoabi
U rpymnnbl. OuU3nuecKMd CMBICT TMOPSKOBOTO HOMEpAa, HOMEpPOB Iepuofia U
TPYIIbI 3/IEMEHTa.

Ctpoenue atoMoB. CoCTaB aTOMHBIX sifiep. M130TOorbl. D/1eKTpoHbl. CTpoeHue
3/IEKTPOHHBIX ~ 000/10ueK  aToMOB TiepBbIX 20 XMMHYECKHUX  3/IeMEHTOB
[Tepuoguueckor cuctembl [. V. MeHaeneeBa. XapakTepUCTHKA XHMHUYECKOTO
371IeMeHTa T10 ero noJsioykeHuto B [Teppoanueckon cucreme 1. 1. MeHzeneeBa.

3aKOHOMEPHOCTHM W3MEHeHMsl pajudyca aTOMOB XHWMHUUECKHX 3JIEMEHTOB,
MeTa/I/TMYeCKUX U HeMeTa/UInueCKUX CBOMCTB 10 FPYIIaM U Iepruoam.

3HaueHue [Teproanyeckoro 3akoHa U [leprozimueckor CUCTEMbI XUMHUUYECKUX
57IEMEHTOB [I/I1 pa3BUTHs Hayku U mpakTuku. [I. . MeHpeneeB — yuéHbIi U
rpakJjaHuH.

XvMmuueckas CBsi3b. KoBasieHTHasti (MoOJiipHasl W HeNOJIApHAasi)  CBSI3b.
ONeKTPOOTPULIATeTbHOCTh XMMHAUECKUX 3/1eMeHTOB. VIOHHas CBSI3b.

Crerenb  OkuC/ieHUs.  OKMCIUTE/IbHO-BOCCTAHOBUTEJ/IbHBIE  PeaKL[UU.
[IpoLieccel OKHC/IeHUs1 U BOCCTaHOB/IeHKS. OKUC/IUTe/U U BOCCTaHOBUTEJIH.

Xumuueckuii 3KcnepumeHm:

r3ydyeHre 0Opas3l[OB BeIleCTB METa//IOB W HeMeTa//ioB, B3aUMOZeENCTBUe
TUAPOKCHJA LIMHKA C pacTBOpaMH KHUCJAOT W IIjejioueid, TMpOBe/leHHe OIbITOB,
WITIOCTPUPYIOLUX ~ TIPUMEPbl  OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHBIX  peakLdn
(ropeHue, peakLM pa3ioKeHUs, COeJUHEHNS).

MesicnpedmemHble ces3u



Peanuzanys MeIipeAMeTHBIX CBsi3ed IIPM U3yUYeHWU XUMHM B 8 Kiacce
OCYLLeCTB/ISIETCSI Uepe3 HCMO/b30BaHHWE KakK OOIIMX ecTeCTBeHHO-HayYHbIX
TOHAITUH, TaK W TMOHSTUH, SIBJISIOLIUXCSA CUCTEMHBIMU /IS OTJe/bHBIX MPeJMeTOB
eCTeCTBEHHO-HayYHOr0 LUKJIa.

OO1i1e ecTeCTBEHHO-HayuHble MOHSTHS: HAyUHbIM (akT, TUIIOTe3a, Teopus,
3aKOH, aHa/lu3, CHUHTe3, KiaccupUKalus, TepuoJUUYHOCTb, HabmogeHue,
5KCIIePUMEHT, MO/leJTMPOBaHue, U3MepeHUe, MOJelb, SIBIEHHE.

dusrka: MaTepusi, aTOM, D3J€KTPOH, MPOTOH, HEWTPOH, WOH, HYKJIWJ,
V30TOIBbl, PaZJMOAKTUBHOCTb, MOJIEKYJ/Ia, 3JIEKTPUUECKUU 3apsi, BeIecTBO, TeJo,
00bEM, arperatHoe COCTOSIHHE BeIleCTBa, ra3, (u3nueckue BeTUUYUHbI, eIUHHULIbI
V3MepeHHts], KOCMOC, IIJIaHeTsl, 3B€3/bl, CosHLe.

Buonorus: goTocuHTes, ApixaHue, buocdepa.

leorpadus: armocdepa, rugpocepa, MHUHepaabl, TOPHbIE TIOPOABI,
T10JIe3HbIe HCKOIaeMble, TOTVIMBO, BOJHbIE PECYPCHI.

9 KVIACC

BeljecTBo M XMMHUYeCKas peakiis

[Tepuogrueckuii 3akoH. [leprogrueckas cuctema XUMHUYeCKUX 3/1eMeHTOB [].
U. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPDHOCTH B M3MeHEHUM CBOMCTB
XUMUYECKHX 3JIEMEHTOB IIepBbIX TPEX I[1epUOZIOB, Ka/lus, KaJblUsd MU UX
COeJJMHeHW/ B COOTBeTCTBUM C IIOJIO)KeHHeM 3/IeMeHTOB B Ilepuoguueckon
CUCTEME U CTDOEHUEM UX aTOMOB.

CTpoeHMe BelleCTBa: BHU/Jbl XMMHUUYECKOW CBSI3M. THIIbI KPUCTA/TMYECKUX
PeIéToK, 3aBUCMMOCTb CBOMCTB Bell[eCTBa OT TUIA KPUCTA//TIMYECKOU PelIéTKUA U
BU/Ia XMUMUUECKOW CBSI3U.

Knaccudukanys 1 HOMeHK/IaTypa HeOpraHM4eCKUX BellecTB. XUMHUeCKHe
CBOMCTBA BeILleCTB, OTHOCSLMXCS K PAa3/MYHbIM K/acCcaM HeopraHh4YecKux
COeJIJMHeHWH, TeHeTUUeCKasi CBSI3b HEOPraHMYeCKrX BeleCTB.

Knaccudukarysi XMuMUUeCKUX peakLUil M0 pa3/IMuHbIM MPU3HaKaM (110 YUCTY
Y COCTaBy YyUYaCTBYHIIMX B peaklMy BeLecTB, M0 TeioBOMy 3(@deKTy, Io
V3MEeHEeHUIO CTeleHeill OKMC/IeHUs] XUMHUYeCKUX 371eMeHTOB, 10 00paThMOCTH, IO
y4aCTHIO KaTaau3aTropa). JK30- M SHA0TepMUYeCKHe peakLMy, TEPMOXUMHUYECKHe
ypaBHEHMUS.

[ToHsiTHE O CKOPOCTM XMMHUYeCKOi peakuuu. IloHstue 006 00OpaTUMBIX U
HeoOpaTUMbIX XMMHUYeCKUX peaklusx. [IoHsATHe O TOMOTeHHbIX U TeTepOreHHbIX
peakiusx. [ToHdaTue o karanuse. [IoHsATUE 0 XMMUUYECKOM paBHOBeCuU. DaKTOPBI,
B/IMSIOIIE HAa CKOPOCTb XWMHUYECKOW peakLMM M TOJIO)KeHWe XHUMHAUYeCKOro
PaBHOBECHSI.

OKUC/TUTEe/IbHO-BOCCTAHOBUTE/IbHBIE  peakl[uM,  37eKTPOHHBbIM  GasaHc
OKMCJ/IUTe/IbHO-BOCCTAHOBUTE/IBHOM  peakLiUH. CocraBjieHue  ypaBHEHUM



OKHC/IUTeIbHO-BOCCTAHOBUTE/IbHBIX ~ Peaki[iii C  HCTO0/b30BaHUEM  MeTojia
3/IEKTPOHHOTO OasaHca.

Teopusi 3/1eKTPOIUTUUECKON AUCCOLUALMU. DNIeKTPOIUThI U He3/IeKTPOIUTHI.
KaTuoHbl, aHMOHBI. MeXaHW3M AMCCOLIMALIMM BeIecTB C pa3UuHbIMU BUJjaMHU
xuMHUUecKol cBsizu. CremneHb Auccoraiyu. CUbHBIE U C/labble 3/1IeKTPOJIUTHI.

Peakiiii HOHHOTO 0OMeHa. ¥ C/IOBHs MPOTeKaHUs Peaki|ii MIOHHOTO 0OMeHa,
MoJIHbIe W COKpallléHHble HOHHbIe ypaBHeHUsi peakuui. CBOWMCTBa KUCJIOT,
OCHOBaHUM U cofell B CBeTe TMpeJCTaBAeHUN 00 37eKTPOJUTHUYECKOMN
auccouyanuu. KauectBeHHble peaklivy Ha UOHBL. [ToHSTHe 0 TUAPOIK3e COen.

Xumuueckuii 3KcnepumeHm:

O3HAaKOMJIEHHWEe C MOJIe/IsIMU KPUCTa/UVIMYeCKUX pellETOK HeopraHu4yeCKuX
BelL[eCTB — META/UVIOB U HeMeTa/yioB (rpadura M anMmasa), C/I0XKHBIX BeleCTB
(x7opuza HaTpusi), UCCe0OBaHUe 3aBUCUMOCTH CKOPOCTH XWMUUYECKOW peakLun
OT BO3ZEWCTBUA pa3/UUHBIX (PAaKTOPOB, UCC/Ae0BaHUE 3JeKTPONPOBOAHOCTH
pPacTBOPOB Bell[eCTB, TMpoIiecca JUCCOLMAL[MM KHC/OT, Iie/iouedl U cosei
(BO3MOKHO  WCIIO/Ib30BaHWE BH/IE0  MaTepuasioB), TIpOBeZieHHe  OIIbITOB,
WUTIOCTPUDPYIOIINX ~ TPU3HAKW  TIPOTeKAHWs  peakuuid HWOHHOro  oOMeHa
(obpa3oBaHue oOcajika, BbiZie/ieHWMe Ta3a, oOpa3oBaHWe BO/bl), OIIBITOB,
W/UTIOCTPUPYIOIINX — TPUMEPbl  OKHUC/IUTeTbHO-BOCCTAHOBUTE/LHBIX  peaKlyi
(ropeHue, peaklMy pa3/iOXKeHUs], COeJMHEHUs), pacrio3HaBaHWe HeOopraHUueCKUx
Bell[eCTB C TIOMOI[bI0 KaueCTBEHHbIX Ppeaki[uii Ha MOHbI, pellleHue
3KCIepyMeHTabHbIX 3a/au.

HemeTa/l/ibl U MX COeAUHEHUS

OObijasi  xapakTepucThkKa TasoreHoB. OcO0eHHOCTH CTPOeHHsI aTOMOB,
XapakTepHble CTerleHW OoKuciaeHUs. CTpoeHue U ¢ur3nuecKrde CBOMCTBA MPOCTHIX
BelleCTB — rajoreHoB. XWMWUYeCKWe CBOHCTBa Ha TIpUMepe  XxJiopa
(B3auMojielicTBMe C MeTa/ljlaMM, HeMeTa/ljamH, Iie/souaMu). XJI0pPOBOZOPO[,.
CosnsiHasi KWC/I0Ta, XMMUYeCKHe CBOKMCTBA, MOIy4yeHUWe, TpUMeHeHue. [leiicTBue
XJIopa ¥ XJIOPOBOJIOPO/ila Ha OpraHM3M uYejioBeKa. BakHeiilive X/JIOpuAbl U X
HaxoXk/leHre B TIpUpo/ie.

OO6m1ast xapakrepucTtuka 37eMeHTOB VIA-rpymmbl. OcoOeHHOCTU CTpPOeHHUS
aTOMOB, XapaKTepHble CTereHW OKUcC/IeHUsi. CTpoeHue U (r3UUeCKHe CBOWCTBa
TIPOCTBIX BeIeCTB — KMC/IOPO/ia M cepbl. AJUIOTPOIHbIE MOAUMPUKAI[MN KUC/IOpOa
U cepbl. XUMHYecKue CBOMCTBa cepbl. CepoBoAopo/, CTpoeHue, Gu3nuecKrie u
XUMHUUecKre cBoMCTBa. OKCU/IbI Cepbl KakK TpeCTaBUTeIM KUCIOTHBIX OKCHUJOB.
CepHasi KuC/ioTa, (u3UUeckMe U XUMUYecKue CBoiWcTBa (oOmmue Kak
NpeJCTaBUTeN Kacca KUCIOT M crhenuduueckue). XuUMUYeCKue peakLUH,
7ie>kalijie B OCHOBE TMPOMBIIIVIEHHOTO Criocoba ToyyeHUss CepHOM KHCOTHI.
[TpumMmeHeHre cepHOM KUC/IOThI. COMM CEpHOUM KUC/IOThI, KaueCTBeHHasl peakiys Ha



cyibdar-uoH. Haxoxx[ieHue cepbl U eé coellMHeHUW B mpupoje. XUMHUYECKoe
3arpsi3HeHHe OKpY’Kalollleld cpefibl COeJJUHEHUSIMU Cepbl (KUCJIOTHBbIE [JOXK[H,
3arpsis3HeHue BOo3/lyxa U BOJIOEMOB), CITOCOOBI ero Tipe/loTBpallieHusl.

OO011jasi xapakTepucThKa 3/ieMeHTOB VA-rpymibl. Ocob6eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble CTereHU OKUC/IeHUs. A30T, paclpoCTpaHeHWe B TMpHUpPO/Ie,
(u3nueckue U xummudeckue cBorictBa. KpyroBopor a3ora B npupojie. AMMUAK, €ro
dbu3nyeckre U XUMHUYECKUe CBOMCTBA, TTo/lyueHre U ripuMeHeHre. Co/ii aMMOHUS,
ux (u3udeckre U XMMHUUYeCcKre CBOMCTBa, MpuMeHeHWe. KauecTBeHHast peakijusi Ha
HMOHbI aMMOHUsI. A30THasi KUC/OTa, eé TosiyueHue, (pusnueckde U XUMHUUYECKUe
cBoiictBa (0OIue Kak TMpeACTaBUTeNsT Kjaacca KHCIOT U Creluduueckue).
Vcrionb3oBaHWe HUTPAaTOB M COJied aMMOHMSI B KadyeCTBe MUHepaIbHBIX
ynobpeHnii. XuMHUuecKoe 3arpsi3HeHre OKPY’Karollleil cpe/ibl COeIMHEeHUsIMU a30Ta
(KUCNOTHBIE [IOXKAW, 3arpsi3HeHWe BO3/yxa, TOYBbI U BOJ0EMOB). Pocdop,
aruioTporiHele Moauduvkaiuu (ocdopa, pusrueckre M XUMHUUYECKUe CBOMCTBA.
Oxkcup docdopa (V) u docdhopHas Kucnora, prusndyeckre 1 XUMUUeCcKre CBOMCTBA,
rioyueHue. Vcrosib3oBaHue GocdaToB B KaueCcTBe MUHEPaTbHBIX Y100peHHH.

OO6m1ast xapakrepucTika 37eMeHTOB [VA-rpymnmbl. OcoOeHHOCTU CTpPOeHUS
aTOMOB,  XapakTepHble  CTelleHW  OKUCJeHUs.  YTJepoJ,  a/JJIOTPOIHbIe
MOAU(UKALIUK, paclpoCTpaHeHue B TpUpofe, (Qusnueckue W XUMHUYECKHe
cBomcTBa. Afcop6iusa. KpyroBopot yriepoza B ripupojie. OKCHABI yIyiepoja, Uux
(dbusrueckue U XUMHUUYECKHe CBOMCTBA, [eWCTBHe Ha >KUBbIe OPraHU3MBI,
ToJiyueHre W TIpUMeHeHHe. JKOJoruueckure Tpo0/ieMbl, CBs3aHHBIE C OKCHIIOM
yrneposa (IV), rumorte3a T1/1006a7BbHOTO TIOTEIUIEHUSI K/IWMaTa, TTapHUKOBBIN
3¢ dekT. YronbHas KACA0TA U eé COMU, UX (rU3nUeckrue U XUMUUeCcKre CBOMCTBA,
rnojiyueHre W TpuMeHeHWe. KauecTBeHHass peakius Ha KapOOHAT-UOHBI.
Vcrionb3oBaHre KapOOHAaTOB B ObITY, MeJUI[MHE, TIPOMBIIILJIEHHOCTH U CeThCKOM
XO35UCTBE.

[TepBoHaya/ibHBIE TIOHATHS 00 OPraHUYECKUX BeIlecTBaX Kak O COeJUHEHUSIX
yrJjiepojia (MeTaH, 3TaH, 3TU/eH, alleTUIeH, 3TaHoJI, TJIMLePUH, YKCyCHasi KUCJI0Ta).
[IpyposiHble WCTOUHUKH YIJIEBOAOPOAOB (Yronb, TIPUPOJHbIA Tra3, HedTh),
MPOAYKTBl MX TepepaboTku (OeH3uH), UX POib B OBITY W TPOMBIIUIEHHOCTH.
[TonsiTvie 0 OMOJ/IOTHYECKH Ba)KHBIX Bell[eCTBaX: >KUpax, benkax, yrieBofiax — U UxX
pojii B JKA3HM uejioBeKa. MaTepuajbHOe eJWHCTBO OpraHUYecKux U
HeOpraHuYecKux coeIMHeHUM.

KpemHuii, ero @usnueckue ¥ XWUMHUUECKHME CBOMCTBa, IIOJIy4YeHUE U
npuMeHenne. CoeguHeHUS] KpeMHUss B Tipupoje. OOIue TmipeacTaBieHUs 00
okcuze kpeMHus (IV) u kpemHueBor kucnote. CUIMKaThl, UX MCIIO/b30BaHUE B
ObITY, B TPOMBIILIEHHOCTH. BajkHelIllie CTpOWTe/bHbIe MaTepuasbl: KepaMHKa,



CTEeK/I0, 1ieMeHT, 6eToH, >kene300eToH. ITpobnembl 6e30MacHOr0 HMCIO/IbL30BAHUS
CTPOUTEbHBIX MaTePUA/IOB B NOBCEJHEBHOM XKU3HHU.

Xumuueckuti 3KcnepumeHn:

r3ydyeHre 00Opa3Ij0B HEOPTAaHUUECKHX BeI[eCTB, CBOMCTB COJITHOM KHCJIOTHI,
TIpOBe/leHre KaueCTBEHHBIX Peaki[|il Ha XJIOpUJ-UOHBI U Hab/Ito/jeHre MPHU3HAKOB
WX TIPOTeKaHWsl, OMbIThl, OTPa)Kawolue (PU3NUecKue U XUMHUUeCKHue CBOMCTBa
rajloreHoB M HX COeJMHeHWM (BO3MOXXHO MCIIO/Ib30BaHUe BUZieOMaTepHuasoB),
O3HaKOMJIEHHe C oOpa3ljaMM XJIOpHI0B (TajJoreHH/IOB), O3HAKOMJIEHHE C
obpa3rjaMu  ceppl W €€  coeJuHEHUSMH (BO3MOXKHO  HCITIO/Ib30BaHHE
BU/leOMaTepHuasioB), HabroZeHe mpoiiecca o0yT/IMBaHUs caxapa I0f, AelCTBheM
KOHL[EHTPUPDOBAaHHOM CEPHOM  KHUC/IOThbI, H3y4yeHHe XHUMHUYECKUX CBOMCTB
pa30aB/ieHHOM CepHOI KUC/IOThI, MPOBe/jeHre KaueCTBeHHOU peakiuM Ha CyJbdat-
WOH U HaOJio/leHre TMpH3HaKa eé TIPOTeKaHHs, O3HaKoMJieHHe C (H3NUeCKUMU
CBOMCTBaMHU a3oTa, ¢ochopa U UX COeUHEHUU (BO3MOKHO WUCIIO/Ib30BaHUE
BHleOMaTepHaioB), oOpa3ijaMyd a30THBIX M (PocOpHBIX yH00peHui, moydeHue,
cobupaHve, pacrio3HaBaHHWe U U3yyeHUe CBOWCTB aMMHUaka, IIpOBejleHue
KauyeCTBEHHBIX peaki[ui Ha MOH aMMOHUS U ¢ochaT-uoH U M3yueHUe TIPU3HAKOB
HX TIPOTEKaHUs], B3aUMO/IeMCTBYE KOHL[EHTPUPOBAHHOW a30THOU KHUCJIOThI C MeZIbIO
(BO3MOXXHO WCI10/Ib30BaHe BHUZIeOMaTepUasoB), r3y4deHue Mo/iesien
KPUCTA/UTMUECKUX DEIIETOK anaMasa, rpadura, @ysuiepeHa, O3HaKOMJIEHHE C
MpoileccoM aficopOI[MK  PAaCTBOPEHHBIX BeI[eCTB aKTUBHPOBAHHBIM VIJIEM U
yCTPONCTBOM TPOTHBOrasa, moJjiyueHue, cobuvpaHue, pacrio3HaBaHUe U U3yueHue
CBOMCTB YTJIEKMCJIOTO Tra3a, MpOBe/ieHre KaueCTBeHHBIX Peaki[uii Ha KapOoHaT u
CU/IMKAT-WOHbl Y HW3yUYeHWe TPU3HAKOB HUX TIPOTEKaHWsl, O3HAaKOMJIEHHe C
MPOAYKLMeH CUJIMKAaTHOM TNPOMBILIJIEHHOCTH, pelleHre SKCIepUMeHTalbHbIX
3a/1au 110 TeMe «Ba)kHelI1IMe HeMeTaslJIbl U UX COe/TMHeHUS».

MeTan/ibl 4 MX COeiNHeHMS

OO011jasi XapaKTepUCTHKAa XMMHUUECKUX 3/IEMEHTOB — MeTasyIOB Ha OCHOBAaHUU
ux nonoxenusi B Ileproguueckor cucTteMe XUMUYECKHX 3yemMeHTOB [. .
MengesieeBa U cTpoeHUs aToMOB. CTpoeHue meTasuioB. MeTtajiiueckasi CBsi3b U
MeTa//TMyeckasi  KpUCTa/ulMuecKasi  pelléTKa.  JJIeKTPOXUMHUYeCKUM  psf
HaTpsDKeHH MeTasiioB. PuU3nUecKre U XUMUUYeCcKre CBOWMCTBa MeTayyioB. OO1me
criocobbl  TIO/TydeHUss MeTasiioB. [IoHATHE O KOPpPO3WM MeTasyIOB, OCHOBHBIE
crocobbl 3amMThl UX OT Koppo3uu. CriaBbl (CTajib, UYTyH, AHOPaTOMUHUM,
OpoH3a) ¥ uX MpUMeHeHHe B ObITY Y TIPOMBIIIIEHHOCTH.

[[lesiouHbIe MeTasuibl: TIOI0’KeHWe B [leproinueckoir cucTeMe XUMHUYECKUX
snemeHToB /1. V1. MeHpeneeBa, CTpOeHHWe UX aTOMOB, HaXOXIeHUe B TMPUPOJe.
du3nuecKre U XMMHUUYeCKHe CBOUCTBA (Ha mpuMepe HaTtpus U Kanusi). OKCUIbl U



TUAPOKCUAbI HATpUsi M Kaius. [IpuMeHeHWe IIIeJIOYHBIX METa/lIOB MU MX
coeIMHEeHUH.

[[lesioyHO3eMe/IbHBIE  MeTa//Ibl MarHUM U KajbL[MW: TIOJIO)KEHWe B
[Teproauueckor cucteMe xumMuueckux 3jeMeHTOB [. VI. MeHpeneeBa, CTpoeHue
MX aTOMOB, HaxOXJeHue B rpupoge. dusnueckue ¥ XuMAUYeCKHe CBOKMCTBA MarHus
U Kanbuys. Baxdeilve coefiuHeHUs1 Kajablus (OKCHJ, THUIPOKCHUZ, COJIN).
JKécTKoCTb BOJIbI 1 CTIOCOOBI €€ yCTpaHeHHsl.

AsroMyHUN: TI0/I0KeHre B [Tepruonueckor cucTeMe XUMHUYECKUX 3/IeMEHTOB
. Y. MenpeneeBa, CTpoeHUe aTOMa, HaxXxOoxAeHue B npupoge. dusmueckue u
XUMUWYeCKre CBOMCTBA aTtOMUHUS. AM(OTepHble CBOMCTBA OKCUAA U TMAPOKCU/IA
aTFOMUHUSL.

Kene3o: nonoxenue B [lepuogrueckor cucteme XMMHAYECKHUX 3/1eMeHTOB /.
N. MeHgeneeBa, CTpoeHHWe aTOMa, HaxoXxJeHuWe B mpupoge. dusnueckue u
XHMMHMYeCKHe CBOMCTBa »kemne3a. OKCubl, TMAPOKCHIbI U co/v kese3a (II) u xkenesa
(IIT), ux cocraB, CBOMCTBA U MOTy4YeHHeE.

Xumuueckuil 3KkcnepumeHm:

O3HaKoM/ieHHWe C oOpasllaMM MeTa//IOB M CIUVIaBOB, MX (PU3NUECKUMU
CBOMCTBaMH, M3y4yeHHWe  pe3ybTaTOB KOPPO3WHM  METa//IOB  (BO3MOJKHO
WCIIO/Tb30BaHHe BHIeOMaTepHanoB), 0coOeHHOCTell B3aUMOJEMCTBHSI OKCH/A
Ka/JbLIUsi W HaTpusi C BOJOM (BO3MOXKHO WMCII0/Ib30BaHUE BHUEOMAaTeprasoB),
HCC/ie/JoBaHUe CBOMCTB KECTKOW BO/IbI, TIpOLiecca TOpPeHHUs ’Kejie3a B KUCJIOPO/ie
(BO3MOKHO  WCMOJIb30BaHWE  BHJIeOMaTepyUasioB), TMPU3HAKOB  MPOTEKaHUS
KauyeCTBEHHBIX PeaKklMid Ha WOHBbI: MarHusi, Kaablus, aJllOMUAHUS, LIUHKA, >Kese3a
(I1) u xene3a (III), megu (II), HabmrOZEHME W OIMHCAHKE TIPOL[ECCOB OKPAIIMBAHUS
IJlaMeHW HWOHaMU HaTpus, Kaiusi W Kaablus (BO3MOXHO WCIIO/b30BaHUe
BU/IeOMaTepUaioB), UCC/IeloBaHMe aM(pOTEPHBIX CBOMCTB TMAPOKCH/A aFOMUHUS
Y TU/JPOKCH/Ia LIMHKA, pellleHre SKCIeprMeHTabHbIX 3a/au 1o TeMe «BakHelive
MeTaJl/Tbl U UX COeUHEHUS».

XuMHA 4 OKpYy)Karoluas cpeja

BeljectBa ¥ MaTepuasbl B TIOBCEJHEBHOM >KM3HM uesioBeka. be3omacHoe
HICTI0/Tb30BaHKe BEIeCTB M XMMHUECKUX peakiuid B ObITy. [lepBasi moMoInp mpu
XUMHUECKUX 0’KOTaX U OTPaBJIeHUSIX.

XrMHUUeCcKoe 3arpsisHeHHe OKpYy’Karollen cpefbl (TipefienbHasi [JOIMyCTHUMast
KOHL|eHTpalus BelecTs, Aanee — [1/IK). Ponb xumMun B pelieHU 3KOJI0TMYeCKUX
nipobsieM.

XumuuecKuii 3KcnepumeHm:

r3ydyeHre 00Opa3lloB MaTepuasoB (CTEK/IO, CIIaBbl METAsIOB, TOIMMepHBIe
MaTrepHra’bl).

MescnpedmemHble ces3u



Peanu3zanms MeXnpeJMeTHBIX CBS3€M IpPU HU3yYyeHUM XUMHUM B 9 Kiacce
OCYLLeCTB/ISIETCSI Uepe3 HCMO/b30BaHHWE KakK OOIIMX ecTeCTBeHHO-HayYHbIX
TIOHSITUM, TaK U TIOHATUM, SIBJISTFOLIUXCS CUCTEMHBIMU il OT/e/bHBIX MPeJMeTOB
eCTeCTBEHHO-HayYHOr0 LUKJIa.

OO1i1e ecTeCTBeHHO-HayuHble TOHSTHS: HayuHbIA (akT, TUTOTEe3a, 3aKOH,
TEOpUsl, aHaau3, CUHTe3, KjaaccuduKauus, TMepUoAUYHOCTb, Hab/rofeHue,
9KCIIepUMEeHT, MojleTMpOBaHue, W3MepeHue, MOje/b, siBJieHWe, TapHUKOBBIN
3¢ eKT, TeXHOIOTHs, MaTepUaJlbl.

®dusmka: Martepus, aToM, 3JeKTPOH, TPOTOH, HEWTPOH, WOH, HYK/UJ,
W30TOIbl, PajuOaKTUBHOCTb, MOJIEKy/a, 3/eKTPUUECKWW 3apsi[, NPOBOJHHUKH,
TIOJIYTIDOBO/IHMKY, /IU3/MEeKTPUKH, (POTO3/IeMeHT, BelecTBO, Telo, O00BbéM,
arperaTHOe COCTOSIHME Bell|eCTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KDUCTA/I/TMYeCKast
pelléTKa, CryiaBbl, (U3UUecKde BeIUUWHbI, eIWHHULbI HW3MepeHUsi, KOCMHUYecKoe
TIPOCTPAHCTBO, MJIaHeThl, 3BE3/bl1, CosHLe.

Buosnorusi: ¢otocuHTe3, AbixaHue, Ouocdepa, 3KOCHCTEMa, MUHEpPaIbHbIE
yZ00peHusi, MUKPO3/IeMeHThI, MaKp0O3/IeMeHTBI, TUTaTe/IbHbIe BelleCcTBa.

leorpadms: armocdepa, rugpocdepa, MHUHepaabl, TOPHbIE TOPOABI,
T0Jie3Hble UCKOTIaeMble, TOTI/IMBO, BOJHbIE PECYDCHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA IIPOI'PAMMBI IIO
XMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMHSA

JINMYHOCTHBIE PE3YJ/IbTATBI

JINUHOCTHBIE pe3yabTaThl OCBOEHHS TIPOrpPaMMbI OCHOBHOTO 0OIIero
oOpa3oBaHUs JOCTUTAIOTCS B Xo/le OOydyeHMs XUMHM B eIUHCTBe yuyeOHOW u
BOCITHUTaTeTbHOU JIesiTe/TbHOCTU B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUUCKUMU
COLIMOKY/IbTYPHBIMU UM JYXOBHO-HPaBCTBEHHbIMU 1I€HHOCTSIMU, TIPUHSTHIMU B
o0IlecTBe TMpaBWaMU W HODMAaMM TIOBeJeHWs] M CIOCOOCTBYIOT Tipoljeccam
CaMOTI03HaHUsI, CAMOPA3BUTHSI U COLMA/IM3aLM 00yYaroIXCsl.

JINUHOCTHBIE  pe3y/ibTaTbl ~ OTpa)kalOT  TOTOBHOCTb  OOyuaroIUXCs
DYKOBO/ICTBOBATbCSI CUCTEMOM TIO3WTHMBHBIX 1IeHHOCTHBIX OpUEHTalluil U
pacilvpeHre OmbITa JesiTe/lbHOCTU Ha eé OCHOBe, B TOM UMCJIe B UaCTH:

1) naTproTUYECKOr0 BOCITUTAHUA:

LIEHHOCTHOT'O OTHOLLIEHUS K OTeYECTBEHHOMY KY/JIbTYPHOMY, UCTOPUUECKOMY
¥ HayyHOMYy Hac/je[ui0, TIOHUMaHUSl 3HaueHWs XUMUUeCKOW HayKu B >KM3HU
COBpEMEHHOI'0 00IIlecTBa, CIIOCOOHOCTH B/IafeTh AOCTOBEpHOM WHbopMalyed o
repeioBbIX [TOCTWXKEHUSIX W OTKDBITUSX MHUDOBOM M OTeUeCTBEHHOM XHUMUU,
3aMHTePeCOBAHHOCTH B HAyUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U 00111eCTBa;

2) rpaXkJaHCKOT0 BOCITUTAHUSA:

Tpe/iCTaB/eHUs] O COLMA/IbHBIX HOpMax U TpaBWIaX MeX/IUUHOCTHBIX
OTHOIIIEHUH B KOJJIEKTHBE, KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIIeCTBEHHO
MOJIe3HOM,  yueOHOMCC/IeZIoBaTe/IbCKOM, TBOPUECKOW W APYIHMX  BHAAX
JesiTeIbHOCTH, TOTOBHOCTA K pa3HOOOpa3HOW COBMECTHOW JesTeIbHOCTA TIpU
BBLITIOJTHEHUHM y4eOHBbIX, TI03HABATE/NbHBIX 3a/]ad, BBLITIOJHEHHUH XHUMHUECKUX
9KCTIePUMEHTOB, CO3/IaHUM YU4eOHBIX TTPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMaHHUIO
¥ B3aMMOITIOMOINM B TIpollecce 3TOM yueOHOW [ieATeTbHOCTH, T'OTOBHOCTHU
OLleHWBaTb CBOE TIOBeJjeHWe U TIOCTYNKM CBOWMX TOBapuilleid C TMO3ULUU
HPaBCTBEHHBIX U MPAaBOBLIX HOPM C YYETOM OCO3HAaHUS MOCIEe/ICTBUM MOCTYIKOB;

3) IeHHOCTH HAYYHOT0 MO03HAHUA:

MHPOBO33peHUeCcKre Tpe/ICTaB/ieHHsi O BellleCTBe M XMMUUeCKOW peakiluy,
COOTBETCTBYIOIIME COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKHM U COCTaBJISIOIIME
OCHOBY /i TIOHUMaHHUsI CYIL[HOCTA Hay4yHOW KapTWHBI MUpa, MpefcTaB/ieHusi 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTUS TPUPO/IbI, B3aMMOCBSI3IX UYe/lioBeKa C
TIPUPOJIHOM Cpe/ioif, O PO XMMHUU B TTO3HAHUM 3TUX 3aKOHOMEPHOCTe;

r03HaBaTe/ibHble MOTHBBI, HallpaB/ieHHbIe Ha MOJyueHWe HOBBIX 3HAHUU IO
XUMHH, HeoOxXoauMmble Ay OOBSICHEHHSI HaOMIOZaeMbIX ITPOLIECCOB U SIBIEHUH,
ro3HaBaTe/IbHOM, WH(MOOPMAlIMOHHOW M UWTaTe/bCKOM Ky/JbTypbl, B TOM YUC/Ie
HaBLIKOB CaMOCTOSITe/IbHOM pabOThl € y4eOHBIMM TEKCTaMH, CITPABOYHOM



JUTEPaTypod, [JOCTYMHbIMA TEXHUUECKUMHM CpeACTBaMU HMH(POPMALIMOHHBIX
TeXHOJIOTUH;

vHTepeCc K oOydYeHHI0O ¥ TIO3HAHWIO, JFO003HATE/bHOCTb, TOTOBHOCTH M
CIOCOOHOCTHL K caMo0o0Opa3oBaHMIO, TIPOEKTHOM U MCC/e/l0BaTeTbCKOU
JesiTeIbHOCTH, K OCO3HAHHOMY BBIOODY HarpaB/IeHHOCTH W YPOBHs 0OydeHus B
JlanbHeMIlIeM;

4) ¢popMupoBaHus Ky/IbTyPhI 340POBbS:

OCO3HaHHE [IeHHOCTH JKW3HM, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3[I0POBbIO, YCTAHOBKM Ha 3[0DOBBIM 00pa3 >KU3HHW, OCO3HaHWe TOC/e[CTBUN U
HeTIpUsITHe BPeJHBIX TIPUBBIUEK (YIOTpeOIeHNsI aIkoroJisi, HApDKOTUKOB, KYPeHHUs]),
HeoOXoauMOCTU COOJro/leHUsT TIpaBW/  Oe30racHOCTH mpu  obpalrieHun C
XUMHUUYECKHMU BellleCTBaMU B ObITY U peanlbHOU JKW3HY;

5) TPYAOBOr0 BOCIUTAHMS:

VHTepeC K MPakTU4eCKOMY U3yUeHUI0 Tpodeccuii U Tpy/ia pa3/iiuHOro po/ia,
yBaKeHUe K TpPyAy W pe3y/ibTaTaM TpPYZOBOW [eATe/JbHOCTH, B TOM YUC/Ie Ha
OCHOBe TIpUMeHeHUs] TIpeJIMeTHhIX 3HaHWM [0 XWUMHHM, OCO3HAHHBLIM BBIOOD
VH/JWBU/TyallbHOW TPaeKTOpPHHU MPOZ0/KeHUsI 00pa30BaHUsl C YUETOM JTUUHOCTHBIX
WHTEPECOB U CTIOCOOHOCTH K XMMHH, 00IT[eCTBeHHbIX WHTEPeCOB U TIOTPeOHOCTeH,
yCTeIHOM npodeCcCHOHaIbHOM AesiTeTbHOCTA W Pa3BUTHUS HEOOXOUMBIX YMEHUH,
TOTOBHOCTb aZlaliTUPOBAThCs B MpOeCcCUOHaIbHOU CpeJie;

6) 3K0/10rHUeCcKoro BOCIIUTaHUSA:

9KOJIOTUYECKH Iielecoo0pa3Hoe OTHOIIeHWe K TIPUpO/ie KaK HMCTOUYHUKY
JKA3HU Ha 3emJ/ie, OCHOBe eé CyIleCTBOBaHWS, MOHUMaHKe LIEeHHOCTU 3[J0POBOT0 U
Oe3omacHoro oOpasa >KM3HM, OTBETCTBEHHOE OTHOIIeHHWe K COOCTBEHHOMY
¢buU3MUeCcKOMy M TICUXWYECKOMY 37I0POBbIO, OCO3HaHHe LIeHHOCTU COOJII0/IeHus
ripaBu/ 6e30MacHOro roBe/ieHus TPy paboTe C BellleCTBaMH, a TakKXKe B CUTYalUsX,
YTIPOXKaroIIUX 30POBbI0 U XKU3HU JIFOZEM;

CrIoCOOHOCTH TIPUMEHSITh 3HaHWS, TOTydaeMble TP W3yUYeHWHd XUMUHU, AJIs
pellleHus 3a/1a4y, CBSI3aHHBIX C OKPY’Karolller MPUPOIHOU CpeJloH, AJ1s1 OBBIILIEHUS
YPOBHSI  9KOJIOTMUECKOW KYJbTypbl, OCO3HaHHs T/100a7bHOrO  XapakTepa
9KO/IOTMYeCcKuX TpobjieM M TyTell UX pellleHUs MOCPeZiCTBOM MeTOZIOB XUMHUH,
5KOJIOTUUECKOTO MBILLJIEHHs], YMEHUsI PYKOBO/ICTBOBAaTbCS MM B TO3HABaTe/IbHOW,
KOMMYHUKAaTUBHOMW U COLIMA/IbHOU TMPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B cocrtaBe MeTampeAMeTHBIX pe3y/JbTaTOB BbIJEISIOT 3HAUUMbIE IS
dbopMUpoBaHUsST MHUPOBO33peHUsi OOlljeHayuyHble TIOHSTHS (3aKOH, Teopwus,
TIPUHIIUII, TUTIOTe3a, (PaKT, cucTema, MpPOoLeCC, IKCIIePUMEHT U pyTroe.), KOTophble
WCTIO/Ib3YIOTCS B €CTeCTBeHHO-HayUYHBIX Y4ueOHBIX TipefiMeTax W TIO3BOJIIOT Ha
OCHOBe 3HaHWM M3 3TUX MpeaMeToB (OPMUPOBATh TpeACTaBleHUe O L|eJI0CTHOM



HayyHOW KapTHWHe MUpa, U YHHBepca/ibHble yueOHble AeiicTBUs (TI03HaBaTe/bHEIe,
KOMMYHUKaTUBHbIE, pery/sSTUBHbIE), KOTOpble oOecreurBalOT (HOpMHUPOBaHUe
TOTOBHOCTH K CaMOCTOSITe/TbHOMY TJIAaHUPOBAaHUIO M OCYIIIECTB/IEHHIO yueOHOMU
JleITeJIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCA/TbHbIE YueOHbIe /JeHCTBHUS

Bba3oBble jioruuecKue AeiCTBUA:

YMEHUS HCI0/Ib30BaTh MNPUEMBI JIOTUUECKOTO MBbIILJIEHUsS] TIPpU OCBOEHUM
3HaHUM: PACKPbIBaTh CMBIC/I XUMUUECKUX TMOHATUM (BbIJENSATh UX XapaKTepHble
MpU3HAKK, yCTaHAB/IWBaTb B3aUMOCBSI3b C APYTMMHU TOHSITUSIMH), WCIOJIb30BaTh
TIOHSTUS Z1J1s1 00BSICHEHUSI OT/IeTbHbIX (DaKTOB U SIBJIEHWM, BIOMPATh OCHOBaHUS U
KpUTepUM /51 KnacCU(PUKALMM XUMHUYECKUX BEIeCTB U XUMHYECKUX peaKLUi,
yCTaHaB/IWBaTh TIPUUMHHO-C/IE[ICTBEHHbIE CBSI3M MeEXAY OO0beKTaMu H3yueHus,
CTPOUTH JIOTUUECKHE pacCyX[eHus (MHAYKTHBHbIE, NeIyKTHUBHbIE, 10 aHAJIOTHN),
JleslaTh BBIBO/IBI M 3aK/TFOUEHUS;

yMeHue TpUMeHSTb B TIpollecCe TIO3HAHUS TIOHSATUSL (MpegMeTHble U
MeTaripeIMeTHbIe), CMMBO/IMYeCKre (3HAKOBbIE) MO/Ie/TH, UCII0/Ib3yeMble B XUMUH,
1peoOpa30BLIBATh IMIMPOKO MPUMEHsIeMble B XUMHH MO/Ie/IbHbIE TTPe/ICTaB/IeHUs —
XUMUUECKUH 3HaK (CUMBOJ 3JieMeHTa), Xumuyeckas (opMysa W ypaBHEHHE
XUMHUUECKON peakiu — MpHY pellleHuH yueOHO-TI03HaBaTe/IbHBIX 3a7jad, C YUYETOM
3TUX MO/IeJIbHBIX Mpe/[CTaB/JeHN BBISB/ISTh M XapaKTepU30BaThb CYll[eCTBEHHbIe
TPU3HAKU U3yuaeMbIX 00bEKTOB — XUMHUUECKUX BEITIeCTB U XMMHUUECKUX peaKIii,
BLIIBNIATE  OOIMe  3aKOHOMEPHOCTH, IIPUUMHHO-CIe/ICTBEHHbIE CBSI3U U
MPOTUBOPEYMS B U3yUaeMbIX MPOLeCCax U SIBJIEHUSIX.

Bba3oBble uccieoBaTe/IbCKHe AefiCTBUS:

yMeHUe HCI0/b30BaTh MOCTaB/IeHHbIE BOIPOCHI B KaueCcTBe WHCTPyMEHTa
MO3HaHUs, a TakKKe B KaueCTBe OCHOBBI /i (hOPMUPOBAHUSI THUIIOTe3bl MO
MPOBEePKe NPaBUIbHOCTH BbICKA3bIBAEMbIX CY K EHUN;

nproOpeTeHre OIMbITa T0 TUIAHUPOBAHHIO, OPTaHU3ALMA U TIPOBE/IeHHI0
yUeHHYeCKUX 9SKCTIIepUMEeHTOB, yMeHHe HaOmofaTh 3a XOJOM TIpoljecca,
CaMOCTOSITeJTbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMyaupoBaTh 0000IeHUs 1
BBIBO/IbI 110 pe3y/bTaTaM MPOBeJEHHOIO OIbITa, UCC/Ie/IOBAHUS, COCTAB/ISATh OTUET
0 TIpo/ie/IaHHOM paboTe.

Pabora c uaopmanmeii:

yMeHUe BbIOWpaTh, aHa/IW3UPOBaTh W HWHTEPIIPETUPOBaTh WH(MOPMALIMIO
pa3/iMuHbIX BU/I0OB U (POPM Mpe/iCTaBeHus, MOIyUYaeMyl0 U3 pa3HbIX UCTOUHUKOB
(HayuHO-TIOMyJ/ISIpHasi  iMTepaTypa XWMUUECKOTO COJep)KaHHusl, CIpaBOUYHbIe
nocobusi, pecypckl MHTepHeTa), KPUTUUECKHA OlIEHWBAaTh TIPOTHBOPEUMBYIO U
He/I0CTOBepHYI0 UH(hOpMalHio;



yMeHUe TIPUMEHSITh pa3/iiyHble MeTO/bl M 3arpochl MpU TIOUCKe U 0TOOpe
vH(bOpMallid M COOTBETCTBYIOILIMX [AaHHBIX, HEOOXOJUMBIX [Jisi BBITIOJHEHHS
yueOHBIX U TI03HABATe/ILHBIX 3ajiau OIpee/IEHHOTO THIIa, MpHOOpeTeHHe OIbiTa B
00/acTd  WCMONB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX — TEXHOJIOTHH,
OBJIaJleHre KY/IbTYypOi aKTUBHOT'O MUCIIOJIb30BaHUS Pa3/IMUHbIX MTOMCKOBBIX CUCTEM,
CaMOCTOSITeJTbHO BbIOMpaTh ONTUMAJEHYIO (hOpMY MpezicTaB/ieHus UHPOpMaLuu 1
WIIOCTPUPOBATh pelllaeMble 3a/lauyd  HeCJ0KHBIMM CXeMaMH, JuarpaMmMaMi,
apyruMu (opmMamu rpaKu M X KOMOWHALIHASIMU;

yMeHWe WCI0/Ib30BaTh MW aHA/JW3UpOBaThb B Tipollecce y4ueOHON W
WCC/IeI0BaTe/IbCKOU [1eATeTbHOCTU UH(OPMALIUI0 O BJIMSIHUU TMPOMBbILIIEHHOCTH,
CeMbCKOr0 XO35IMCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKpY>Karolled MPUPOJIHOU
cpefpbl.

KoMMyHHUKaTHBHbIE YHUBEPCA/TbHbIE YUeOHbIe JeHCTBHUS:

yMEeHHUs 3aJlaBaTb BOMpPOCHI (B XOJe Juaaora U (WIh) [JOUCKYCCUHU) TIO
CyliecTBy  oOcykgaemoil  Tembl, (OPMYJHUPOBAaTb CBOU  TIpPe/I0OKEHUS
OTHOCUTE/IbHO BBITIOJTHEHUSI MIPE/I/IO’KeHHOM 3a/jauy;

yMeHUsI  TIPeJICTaB/sATL  TOJiydeHHble  pe3y/bTaThbl  T103HaBaTe/JbHOMU
JlesiTeTbHOCTM B YCTHBIX U TIMCbMEHHBIX TeKCTaX; /e/iaTb Tpe3eHTal[1io
pe3y/IbTaTOB BBIMOTHEHUsST XUMHUUYEeCKOro JKcreprMeHTa (1abopaTOpHOTO OIbITa,
nabopaTopHOM pabOThI TT0 UCC/IeJOBaHHIO CBOMCTB BEIIeCTB, YUeOHOTO IMPOEKTa);

yMeHHUs1 y4eOHOTO COTpyJHMUYECTBa CO CBEPCTHUKaMH B COBMECTHOMU
MO3HaBaTeJbHOM U MCCAe[0BaTeTbCKOU  eSITeTbHOCTA  TPUA  pelleHduU
BO3HUKAIOIUX TIpo0/ieM Ha OCHOBe yuéTa OOIIMX WHTEPeCcOB U COT/IaCOBaHUS
no3uiii (00cyXzeHusi, oOMeH MHEHMSIMH, «MO3TOBbIe IITYPMbID», KOOPJAHUHAI[US
COBMECTHBIX JIEUCTBUM, OlpeJe/ieHde KpUTepUeB TI0 OLeHKe KayecTBa
BBITIOJITHEHHOU PabOThI U pyTHeE).

PeryniAaTHBHBIE YHUBEpPCA/IbHbIE yUeOHbIe JefCTBHS:

yMeHHe CaMOCTOSITeJTbHO OMNpefeNsaTh Lelu [eATeIbHOCTH, MJIaHUPOBAaTh,
OCYILIeCTB/ISITh, KOHTPOJUPOBAaTh U TMPU HEOOXOAWMOCTU KOPPEKTHPOBAThb CBOIO
JlesITeTbHOCTh, BbIOMpaTh Hanbosee 3¢ heKTUBHBIE CITOCOOBI pellleHus] YUeOHbIX U
MO3HaBaTe/bHbIX 3a/lay, CaMOCTOSTEJbHO COCTaB/SITb WIW KOPPEKTHPOBATh
Tpe/lJIOKeHHbIM  aNrOPUTM  JIeMCTBUM MpPU  BLITIOJIHEHUU 3a/laHUM C  yUYETOM
TM0/TyueHrs HOBBIX 3HAaHUNM 00 M3yuaeMbIX OObeKTaxX — BeIecTBaX W Peaki[usix,
OLIeHWBaTb COOTBETCTBUE TOJIyYEHHOTO pe3yJbTaTa 3asiB/IeHHOM L/, yMeHHe
HCII0/Tb30BaTh Y aHA/IM3UPOBaTh KOHTEKCTHI, Mpe/ijlaraeMblie B YC/I0BUU 3aflaHUM.

IMPEAMETHBIE PE3YJ/IbTATBI

B cocraBe TipeMeTHBIX pe3y/JbTaTOB II0 OCBOEHHWIO 00s3aTebHOro
COJlep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW deaepanbHOii paboueil MporpaMMoi,
BBIZIEJISIIOT: OCBOEHHbIe O00yualolIUMMCS HayuyHble 3HaHHWS, YMeHUs U CIoCOObI



JleficTBUM, crenudHUyecKde s TpeAMETHOM o0macT  «XUMHS», BUJBI
JleTeJIbHOCTM 1O  TIOJy4YeHWI0 HOBOIO 3HaHWs, €ro HHTepIipeTaluy,
1peoOpa30BaHUIO ¥ TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX ¥ HOBBIX CUTYaI[UsX.

K koHily obyueHus B 8 Kacce rnpeZiMeTHbIe pe3y/ibTaThl Ha 0a30BOM YPOBHe

JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00yJarOIIUXCsT YMEHUH:

e pacKpbiBaThb CMbIC/I OCHOBHBIX XMMMWUYECKHUX TOHSITHM: aToM, MOJIeKy/a,
XUMUUECKUH 3JIEMEHT, MPOCTOe BeIeCcTBO, CJIO)KHOEe BeleCcTBO, CMeCh
(oHOpO/IHAasi U HEOJAHOPOAHAs1), BaJIGHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIEKY/ISIDHasi Macca, KOJIMYeCTBO BellleCTBa, MOJIb, MOJISIDHasi Macca,
MaccoBast I0/IsT XMMHUUECKOT0 37IeMeHTa B COeJUHEeHHH, MOJISIPHBINA 00BEM,
OKCH/], KUCJIOTAQ, OCHOBaHWe, CO/b, 3JIEKTPOOTPHUILIATE/IbHOCTb, CTeleHb
OKHCJIeHUsI, XWMHUYecKasl peaklys, KJacCU(PUKaIUsl peakiui: peakiuu
COeIUHEHUs], peaKlUU pa3/iOKeHUsl, peakluu 3aMelleHHus, peakluu
oOMeHa, 9K30- U SHAOTEePMUUECKHe PeakKlu, TeryioBoi 3¢ heKT peakijuu,
AP0 aTOMa, 3JIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOWTalb, pagdyC
aToMa, XMMHUYecKasi CBsi3b, IOJISIpHasi U HeroJsisipHasi KOBaJleHTHasl CBSI3b,
WOHHAasl CBsI3b, MOH, KaTMOH, aHWOH, PAaCTBOP, MacCOBas [10/s1 BelllecTBa
(mpoLleHTHAs1 KOHLIEHTpALUs) B paCTBOPE;

e WJ/TIOCTPUPOBATh B3aHMMOCBSI3b OCHOBHBIX XWMUUECKHUX TIOHATUH U
TIPUMEHSITh 3T TIOHSITHS TPU OTNKMCAHUM BellleCTB U UX MpeBpallleHul;

* HCIIO/b30BaTh XWUMHWYECKYIO) CHUMBOJIMKY [IJI1 COCTaBjaeHus (HopMys
BellleCTB U YPaBHEHUW XMMUUECKUX peaklni;

e oOrmpefieNsaTh BaJIeHTHOCTh aTOMOB 3/IEMEHTOB B OWHApHBIX COeAWHEHMSIX,
CTeTIeHb ~ OKHC/JeHHSI ~ 37IeMEeHTOB B OWHApHBIX  COeJUHEHHSIX,
MPUHA/IEXXHOCTh BellleCTB K OrpeJeNéHHOMY KJacCy COeJMHEeHUM Mo
dbopmysnaMm, BHJ XUMHUUYECKOW CBsi3W (KOBa/leHTHass M WOHHas) B
HeOpraHUYeCKUX COeUHEeHUsX;

e packpeiBaTh CMbICa Ilepuoauueckoro 3akoHa [I. WM. MeHpeneesa:
J€eMOHCTPHPOBAaThb TOHMMaHWe TIepUOANYECKON 3aBUCMMOCTH CBOMCTB
XMMUUECKHX 37IeMeHTOB OT MX moJioxkeHus B [lepuoguueckou cucteme,
3aKOHOB COXpaHeHWs MacChl BeleCTB, TMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOra/ipo;

e ONWCBIBATH W XapaKTepu30BaThb TabmuuHyio (opmy Ilepuoamueckoit
CUCTeMbl XHMMUUECKHX 37IeMEHTOB: pa3auyaTb TIOHATUS «TJIaBHasl
noArpyria (A-rpyrrma)» U «rnobouHas noArpymnma (b-rpymnma)», mManibie U
Oonblliie TIEPUOABI, COOTHOCHTHL 0003HAueHWs, KOTOpble WMEIOTCS B
Tabmuie «Ilepuogrueckasi CUCTeMa XUMUUYeCKuX 3aemeHToB [I. U.
MeHiesleeBa» C UYMC/IOBBIMM XapaKTepPUCTMKAaMM CTPOEHHsSI aTOMOB



XUMHUUeCKUX 3/IeMeHTOB (COCTaB U 3apsifi spa, o0Iliee YMC/IO 37eKTPOHOB
Y pacripejiesieHe UX 10 3/IeKTPOHHBIM CJIOSIM);

K/IaCCU(UITMPOBaTh XUMHUUECKHWEe 37IeMEeHThbI, HeOpraHuueckre BeIlecTBa,
XUMHUeCKUe peaki[u (10 UHUC/Iy M COCTaBy yYaCTBYIOIIMX B DPeakiuH
BellleCTB, 10 TeryioBoMYy 3(deKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOIMe XUMHUUeCKWe CBOWCTBA BeIeCTB
Pa3IMUHBLIX K/IaCCOB, TTOATBEPK/ast OMHMCaHHe TTPUMepaMi MOJIEKYJ/ISIPHBIX
ypaBHEHHI COOTBETCTBYIOIIUX XUMHUUECKHX PeaKI[1i;

TIPOTHO3UPOBATh CBOMCTBA BEI[ECTB B 3aBUCUMOCTH OT WX KaueCTBEHHOT'O
COCTaBa, BO3MOKHOCTU TIPDOTeKaHHs XWUMHWUECKUX TIpeBpallleHrudl B
Pa3/IMUHBIX YCIOBUSX;

BBIUMC/ISTH OTHOCUTE/NIbHYIO MOJIEKY/ISAPHYI0 W MOJIIPHYIO  MaccChl
BeIIeCTB, MaCCOBYKH) [IOJIF0 XUMHUYECKOro 3jeMeHTa Mo ¢dopmyse
COeJJMHEeHUs], MaCCOBYIO JIO/TI0 BellleCTBa B paCTBOPE, NMPOBOJUTH PACUETHI
10 ypaBHEHHIO XUMHUUECKOW peaKinu;

MIPUMEHSITb OCHOBHbIE OTlepal[ii MbICIUTE/bHOU /leaTe/TbHOCTH — aHa/ln3
W CHUHTe3, CpaBHeHUe, 0000lljeHre, CUCTeMaTH3aluio, KacCU(dUKaluio,
BBISIB/IEHWE TIPUUMHHO-C/IeICTBEHHBIX CBSI3€M — IS U3yUeHWs] CBOWCTB
BEIIeCTB M XUMHUYECKHMX peaki[ii, ecTeCTBeHHO-Hay4yHble MeTO/pbl
Mo3HaHUs — HabsrofeHWe, U3MepeHHe, MOJeTUPOBaHUe, SKCIePUMEHT
(peasibHBIM U MBIC/IEHHBIN);

C/lefloBaTb ~ TIpaBWiaM  TI0JIb30BaHUS ~ XUMHUYECKOM  TIOCyZiol U
nabopaTtopHbIM 000py/IOBaHWEM, a TakKe TIpaBWiIaM oOOpalleHus C
BellleCTBAMM B COOTBETCTBUM C MHCTPYKLUSIMH TI0 BBITTOJTHEHHIO
nabopaTopHBIX XUMUUECKHWX OIBITOB TI0 TIOJNyUeHWI0 U COOMpaHHIo
ra3oo0pasHbIX BelllecTB (BOJOpOZia U KHUCIOPO/a), TPUTOTOBJIEHUIO
pacTBOPOB C OMpeze/iéHHOM MacCOBOW Ji0/iell pacCTBOPEHHOTO BeleCTBa,
IJIaHWPOBaTb U TIPOBOAWTb  XUMHYECKHe  JKCIIepUMEHTBI  TI0
pacrio3HaBaHUIO PACTBOPOB IIe/ioueii ¥ KUC/IOT C MOMOILbI0 MHAUKAaTOPOB
(ytakmyc, deHondTaNIeNH, METUIOPAHX U pyTHe).

K koH1ly oOyueHusi B 9 Kjiacce rnpeZiMeTHbIe pe3y/ibTaTbl HA 6a30BOM YpOBHe
JO/DKHBI OTpa)kaTh CPOPMUPOBAHHOCTD Y 00yUaroIUXcsi yMeHUM:

pPacKpbIBaTb CMBIC/T OCHOBHBIX XWUMWUECKUAX TIOHSATHM: XUMHYeCKHUM
3/IEeMeHT, aTOM, MOJIeKy/a, WOH, KAaTUOH, aHWOH, TPOCTOe BeIleCTRBo,
CJIOKHOE BEIeCTBO, BaJIEHTHOCTh, 3JIEKTPOOTPUIIATENILHOCTb, CTETeHb
OKHCJIEHHUS, XUMHUeCKasi peakiiysi, XUMHUUecKasi CBsI3b, TETUIOBOU 3¢ deKT
peakijii, MO/b, MOJSPHBIM  O0BbEM, pacTBOp,  3JEKTPOJIMTHI,
HE3/IeKTPOJIUTBI, 3JIEKTPOJIUTHYECKAsT JUCCOLUAIINS, PEeaKI[MM HOHHOTO
oOMeHa, Kara/iu3aTop, XHMWUeCKOe paBHOBecHe, oOpaTUMble W



HeoOpaTUMble pPeaki[uH, OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE DeaKIUH,
OKWC/IUTe/Ib,  BOCCTAHOBUTEb,  OKHWCJe€HWe U  BOCCTaHOBJ/IEHHUE,
aJJIOTPONUS, aM(pOTEpPHOCTb, XMMUYeCKass CBsA3b (KOBaJIeHTHasl, MOHHas,
MeTaj/ulnuecKasi), KpUCTa//IMUecKasi peIlléTKa, KOppO3Ws MeTasljoB,
CTIaBbl, CKOPOCTb XWMHWYECKOW peaklyd, TMpeJelbHO AOMyCTUMast
KoHUeHTpauus [1IK BemjecTBa;

W/UTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
MIPUMEHSITh 3TH TIOHSITHS MPU ONKMCAHUM Bell[eCTB U UX MpeBpallleHul;
WCMO0/b30BaTh XUMUUECKYH0 CHMBOJIMKY [/l COCTaBjeHus ¢GopMy
BeIleCTB U YpaBHEHUN XMMHUYECKUX peaKLui;

OrpeJiesiATh BaJIEHTHOCTb U CTeIeHb OKUCIEHUS XUMUYEeCKHUX 3/IEMEHTOB B
COeJMHEeHUAX pa3/IMYHOrO COCTaBa, TNPUHAAJIEKHOCTh BeLIECTB K
orpeJie/IEHHOMY KJ/acCy COeJVHeHWW mo (opMmy/aM, BHJ XUMHYECKOU
CBA3M (KOBajleHTHasl, WOHHAas, MeTa/uyInyeckasi) B HeOpPraHu4ecKUX
COe[JMHeHUsIX, 3apsi/i MOHA M0 XMMHUYEeCKON (popMysie, XapakTep Cpe[bl B
BOZJHBIX PAaCTBOpax HEOPraHWYeCKUX COeJVHEHUM, TUM KPUCTAJTMYeCKON
PeLIETKY KOHKPETHOTO BEILleCTBa;

packpbiBaTh cMmbici1 [lepuoguueckoro 3akoHa [I. WM. MenpeneeBa u
[JE€MOHCTPHPOBaTh €ero IOHMMaHWe: OIWCbIBaTh W XapaKTepu30BaTb
TabsmuHyo Gopmy Ileproanueckol CHUCTEMbl XMMHUECKUX 3/1IeMEHTOB:
pa3/MuaTh TIOHSTUSI «TJlaBHasi MoArpymnma (A-rpynma)» U «1oboyHas
noarpymnmna (b-rpyrma)», Manble U OosbllMe TIepUO/bl, COOTHOCUTH
obo3HaueHusi, KOTOpble HMEIOTCSI B TepUoAuuecKor Tabmuie, C
YMC/IOBBIMU ~ XapaKTePUCTUKaMU  CTPOEHUS] aTOMOB  XUMHUYECKHUX
3/IeMeHTOB (COCTaB W 3apsij sapa, oO0lee UWCIO 3/eKTPOHOB U
pacrpefieieHMe WX 10 3/eKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHWU CBOWCTB 3/IEMEHTOB M UX COeJVHEHUU B
rpefiesiax MaJblX MEePUOZIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS UX
aTOMOB;

K/1aCCU(ULIMPOBaTh XMMUUYECKUe 3JIeMEeHThl, HeOpraHu4yeckre BeIllecTBa,
XUMUUeCcKre peakiuu (M0 YMC/Iy YW COCTaBy yYaCTBYIOIIMX B peakLdU
BelLIeCTB, MO TerIOBOMY 3((eKTy, M0 M3MEHEeHUIO CTereHer OKUCIeHUSs
XUMUUECKUX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIMe U creluduuecKkrie XUMHUeCKHUe
CBOMCTBAa MPOCTBIX W CJIOXKHBIX BeLeCTB, TMOATBEPXKZJasi OIMHCaHUe
rpuMepaMU MOJIEKY/ISIDHBIX U WOHHBIX YPaBHEHHUW COOTBETCTBYIOIIUX
XUMUUECKUX peakLvi;

COCTaB/ISAITb YPaBHEHUSI 3/I€KTPOMTUYECKOW [UCCOLMALMU  KHUCJIOT,
1[e/I0Yer U COJIer, MOJTHbIE U COKPAIllEHHbIe YPaBHEHUST peaKLiuii UOHHOTO



oOMeHa, ypaBHeHUsI peaki[ui, T[OATBEP)KAAIIIUX CYyIleCTBOBaHHe
reHeTUUeCKOU CBSI3W MeXK/y BellleCTBaMU Pa3/IMUHbIX K/1aCCOB;
pPacKpbiBaTh CYI[HOCTh OKHUC/IUTE/bHO-BOCCTAHOBUTE/bHBIX — peakIuit
TIOCPe/ICTBOM COCTaBJIeHUS 3/IEKTPOHHOTO OaslaHca 3THUX peaki[ui;
MPOrHO3MPOBaTh CBOWMCTBA BeIIeCTB B 3aBUCUMOCTU OT MX CTPOEHMS,
BO3MO)KHOCTM TIDOTEKaHUsI XMMWUECKUX TMpeBpalljeHuid B pa3/UUHbIX
yCJIOBUSIX;

BLIUMC/IATb OTHOCUTE/IbHYI0 MOJIEKY/ISIPHYI0 W MOJISIPHYIO  MacChl
Bell[eCTB, MAaCCOBYI [0JIl0 XHWMUUECKOro 3jieMeHTa Ti0 dopmye
CoeJIMHeHNs], MaCCOBYIO /IO/TF0 BellleCTBa B paCTBOPE, TIPOBOJIUTh PACUETHI
10 YPaBHEHHIO XMMHUUYECKOW peaklvy;

cobmofaTh  TpaBWa  TI0/b30BaHHSA ~ XUMUUECKOW  TMOCYyZIoM U
naboparopHelM 06oOpyZOBaHHEM, a TakKKe TMpaBuaa obpaileHuss C
Bell[eCTBAaMU B COOTBETCTBUU C HHCTPYKLHUSMU 110 BBITIOJIHEHUIO
nabopaToOpHBIX XUMUUECKHUX OIBITOB TIO0 TIOJNyUeHHWI0 W COOMpaHHIo
ra3oo0pa3HbIX BelllecTB (aMMUaKa M YIIeKHUC/IOrO ra3a);

MPOBOJUTL  peaklUW, TIOATBep)K/Aalollie  KaueCTBEHHBIM  COCTaB
Pa3/IMUHBIX BEIeCTB: PACIIO3HABATh OMBITHLIM TYTEM XJIOPU-, OpOMUI-,
noaua-, KapOoHat-, docdar-, CHUIMKaT-, Cyabdar-, TUIPOKCHI-HOHBI,
KaTUOHbI aMMOHHSI M WOHBI WM3YUEHHBbIX MeTasyiIoB, MPUCYTCTBYIOIUE B
BOZIHBIX pacTBOpax HeOPraHUUeCKUX BelleCTB;

MIPUMEHSITh OCHOBHbBIE Orlepaljiyd MbICTUTE/NbHON [lesTeTbHOCTH — aHa/lu3
W CHHTe3, CpaBHeHHe, 0000IIeHHe, CHUCTeMAaTH3alui0, BBISIBIEHHUE
MPUUMHHO-C/IeICTBEHHBIX CBsI3€l — [/ W3yueHHUsl CBOWCTB BeIeCTB U
XUMUYECKHUX peakldid, eCTeCTBeHHO-HayuHble MeTO/bl TO3HaHUSl —
HaO/MoieHre, u3MepeHre, MO7ieIMpOBaHKe, 3KCIepuMeHT (pealbHbIM U
MBbIC/IEHHBIH ).



TEMATHNUYECKOE IVNTAHUPOBAHHWE
8 KV/IACC

Ne
n/n

HaumeHoBaHue pa3/je/ioB
U TeM NpPorpamMmbl

KosmmuecTBO yacos

Bcero

J/1IeKTpOoHHBIe (1u(poBbIe)
oOpasoBare/bHbIe PeCcypChl

Pa3pesn 1. IleppoHavyaibHble XUMHUYECKHE MIOHATUSA

Xumusg — BaykHasa 00J1aCThb
eCTeCTBO3HAHUS U

1.1 N 5 bubsmoreka IIOK https:/m.edsoo.ru/7f41837c
MPaKTHUUeCKOH
JieITeIbHOCTH Ue/loBeKa
BeljecTBa U XMMHUYeCKHe
1.2 B 15 bubnuoreka LIOK https:/m.edsoo.ru/7f41837c
peakiuu
WNroro no pa3peny 20

Pa3zgen 2. BaxkHeiiue npejcTaBUTe/

U HEOPrdHUYECKHUX BEIleCTB

Bospgyx. Kucnopog,.

2.1 6 bubsuoreka 11OK https:/m.edsoo.ru/7f41837c
[TonsiTre 06 OKCHAAX
Bogopoa.IlonsaTtue o

2.2 AOPOI 8 bubmoteka LIOK https:/m.edsoo.ru/7f41837¢
KHUCJIOTaX U COJISIX
Bopa. Pacteopel. [Tonsitue

2.3 A P 5 bubsuoreka LIOK https:/m.edsoo.ru/7f41837c
00 OCHOBaHUSIX
OcCHOBHBIE K/1aCChbI

2.4 HeopraHuyeckKux 11 Bbubmoteka LIOK https:/m.edsoo.ru/7f41837¢
coeIJMHEeHUM

Wroro no pasgeny 30

Pa3pgen 3. Ilepuoanueckuii 3aKoH u Ilepuoguueckas cucreMa xumuueckKux 3sieMeHToB /[I. V1. MeHjen1eeBa.

CTpoeHne aToMOB. XMMHUYecKas CBsA3b. OKHC/IUTE/TbHO-BOCCTAHOBHUTE/ILHbIE P€aKIun



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

[Tepronueckuii 3aKOH U
[Teproanueckas crucrema

3.1 XMMHUYECKUX 371eMeHTOB /[I. 7 bubmioteka LIOK https:/m.edsoo.ru/7f41837¢
N. Menpeneesa. CTpoenue
aToma
XuMHUeckKas CBA3b.
Oxuc/TesIbHO-
3.2 8 bubnuoreka LIOK https:/m.edsoo.ru/7f41837c
BOCCTaHOBUTE/IbHbIE
peakiun
Wroro no paszeny 15 bubnuoreka LIOK https:/m.edsoo.ru/7f41837c
Pe3epBHOe BpeMs 3 bubmmoreka 1IOK https:/m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO UACOB 68
[10 ITPOI'PAMME
9 KVIACC
Ne HaumenoBanue pasje/iop | KO/TMYECTBO 4acoB dnekTpoHHbIe (U(poBHIe)

n/m

U TeM NPOorpaMmbl

Bcero

oOpa3oBaTe/IbHbIE PeCypChI

Pa3pen 1. BenjectBo U XuMHu4YecKue peaknum

[ToBTOpEHME U yriybOIeHNEe

1.1 3HaHWM OCHOBHBIX pa3ziesioB 5 bubmoteka LIOK https:/m.edsoo.ru/7f41a636
Kypca 8 kiacca

1.2 OcroBHbre BaKOHOMeP HocTH 4 bubsmoreka 11OK https:/m.edsoo.ru/7f41a636
XUMHYECKUX PeakLun
OJIEKTPOJIUTUYECKast

1.3 Juccouyalysi. XuMuueckue 8 bubmoteka LIOK https:/m.edsoo.ru/7f41a636

peakivy B pacTBOpax



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

Nroro no pa3peny

17

Pazpgen 2. HemeTa/uibl M UX COeUHEHMS

OO0r11ast XapaKTepUCTHKA

2.1 XAUMHUUYECKUX 3JIeMEeHTOB 4 bubnuoreka LIOK https:/m.edsoo.ru/7f41a636
VIIA-rpynmsl. ['ajioreHsl
OO0r11ast XapakKTepuUCTUKA
XUMHUUECKUX 3/IeMEHTOB
2.2 . 6 bubmioTeka LIOK https:/m.edsoo.ru/7f41a636
VIA-rpymmsl. Cepa U eé
CcoeHeHus!
OOrmast xapakKTepruCTHKa
XUMUUECKUX 3/IeMeHTOB
2.3 7 bubmoteka LIOK https:/m.edsoo.ru/7f41a636
VA-rpynmsl. A3ot, hocdop
U UX COeJUHeHUS
OO6r11ast XapakTepuCTUKa
XUMUUECKUX 3/IeMeHTOB
2.4 8 Bbubmioteka LIOK https:/m.edsoo.ru/7f41a636
IVA-rpynmel. Yraepop u
KPEeMHUI U UX COeZIMHEeHUsI
Wtoro no pa3peny 25
Pazpgen 3. MeTa/iibl U UX COeJUHEHUS
3.1 OO01re CBOMCTBAa METAJIOB 4 bubmoteka LIOK https://m.edsoo.ru/7f41a636
BaskHeii1ve MeTaibl U UX
3.2 16 bubnuoreka LIOK https:/m.edsoo.ru/7f41a636
CcoeJMHeHust
Wtoro no pa3peny 20
Pa3pen 4. Xumus 1 oKpyxawuias cpeja
BemecTBa u maTepuasnsl B
4.1 B P 3 bubmioteka LIOK https:/m.edsoo.ru/7f41a636

JKHM3HHU 4ye/I0BeKa



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

Nroro no pa3peny 3

Pe3epBHOe BpeMs 3 bubsmoreka LIOK https:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
I10 ITPOT'PAMME

YYEBHO-METOJNYECKOE OBECIIEYEHWE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI IVI51 YYHEHUKA

 Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB N.T'., Cnagkos C.A., AKijioHepHOe 0011jecTBO «/31aTe/IbCTBO
«ITpocserijenue»

» Xumus, 9 knacc/ I'abpuensia O.C., Octpoymos W.T'., Cnaakos C.A., AKiiMoHepHOe 00111ecTBO «/31aTenbcTBO
«IIpocserieHue»

Tabsuiel: [Teproguueckas cicTeMa XUMUUECKHX 37ieMeHToB /1. V. MeHieneeBa, Tab/vija paCTBOPUMOCTH,

3JIEKTPOXUMUYECKUH Psifl HAMPSPKEeHWs MeTasl/ioB


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

METOJUYECKHUE MATEPUAJIBI JJ/I11 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypoBeHb.-Peanu3zariysa-Tpe6oBannii-®I'OC-0CHOBHOTO-

ob11ero-obpaszoBanus.-MeTtoanueckoe-mocooue-ais-yuuntess.pdf

IOIU®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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