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HOACHUTEJIBHASA 3AITUCKA

Pabouast mporpaMMa eCTECTBEHHOHAYYHOW HAIMpPaBJICHHOCTH MO XUMHH C
UCIIOJIb30BaHUEM 00opynoBanus 1eHTpa «Touku poctay s 8-9 kiaccos
OCHOBHOM IIKOJIBI COCTABJIEHA U pa3paboTaHa B COOTBETCTBUU C:

®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit deaeparuu» (C W3M. U JOI., BCTYI. B CHIy C
01.09.2020);

[TacmopToM HanmoHanmpHOTO MpoekTa «OO0pa3oBaHue» (YTB. MPE3UTUYMOM
Coseta npu IIpesunente PO no crpaTernueckoMy pa3BUTHIO U HAIIMOHATBHBIM
poeKTam, NpoTokoi1 oT 24.12.2018 Ne 16);

l'ocynapctBennont mnporpammor Poccuiickot ®enepanuu  «Pa3Butue
oOpazoBanus» (yTB. [loctanosienuem IIpaBurensctBa PO or 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «OO0 yTBEpKIECHHH TOCYJApPCTBEHHOW MPOrpaMMBI
Poccuiickoit @enepanuu «Pa3Butue oOpazoBaHus»;

ABTOpPCKOH MpOrpamMMoil OCHOBHOT'O 00111eT0 00pa30BaHUsI IO XUMHUU TS 8-
9 xmaccoB (O.C.I'abpuensn, N.I'.OctpoymoB, C.A.CnagkoB «lIpocBemienue,
2019 r.);

Canurapubivu mipaBusiiamu CIT 2.4.3648-20 ot 28 centsOps 2020 Ne 28,
canutapHublie nipaBuiia 1 HopMmbl CAHIIMH1.2.3685-21 ot 28 siuBaps 2021 ropa;

[TonoxenueM mo pa3paboTKe W yTBEpKICHUIO pabouux mporpamm MOY
«COLII c. Hupoxoey;

VYyeonsiM mmanom MOY «COUI c. HIupokoe» Ha 2023-2024 yueOHBIii rox;

[TonoxxenneM o0 opraHuzanuu AUcTaHUOHHOTO 00yueHuss MOY «COIlII c.
[[Inpokoe»;

MetoauyeckuMu peKOMEHIAIUAMH IO CO3JaHUI0 U (DYHKIIMOHUPOBAHUIO B
0011eo0pa3oBaTeIbHbIX OPraHU3aLUAX, PACIIOJIIOKEHHBIX B CEJILCKOM MECTHOCTHU U
MaJbIX ropojax, IIEHTPOB 00pa30BaHUs €CTECTBEHHOHAYUYHON U TEXHOJOTUYECKOMN
HaNpaBJICHHOCTEN («Touxa pocTay) (YTBepxaeHBI pacnopsKEHUEM
MununctepcTBa npocsemienus Poccuiickoit @enepanuu ot 12 ssuaps 2021 r. Ne P-
6).

[Iporpamma 10 XMMHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3zoBaTeILHOM MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBEe (QeaepanbHOl pabdoueil MnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHUEMIUHU MPENnoAaBaHusi yaeOHOro npeamera «XuMush»
B 00pa3oBarteNibHBIX opranu3anusx Poccuiickoii denepanun.

[Iporpamma mo xumuu Aa€T TpeACTaBiIEHUE O IENsAX, OOIIel cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUMXCS CPEICTBAMH Y4YeOHOTO
npeamerTa, yCTaHaBJIMBAET 00s3aTeNbHOE MpeIMETHOE coJiepKaHue,
NpeayCcMaTPUBAET pacIpeleleHue €ro Mo Kilaccam W CTPYKTYPUPOBAaHUE 10
pazienaM M TEeMaM MPOrpaMMbl IO XHMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBEHHbIEC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TpeaMeTa  JyIs



peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOU
porpamMMbl Ha YpPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHUsl, a Takke TpeOOBaHUN K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IEJIeH U3YUYeHUs MPEIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaroumerocs IO OCBOCHHIO
y4e0HOTO CO/IepKaHUSI.

3HaHWEe XUMHHU CIY>KUT OCHOBOM uisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4aronierocsi, €ro MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAXKHYIO
poib urparoT (GopMHupyeMble XHUMHEH MPEACTAaBICHUS O B3aMMOIPEBPAICHHSIX
HEPrUH U 00 HBOJIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUCCKOM,
MUIIEBOI U 3KOJOTUYECKON 0€30aCHOCTH, TPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyenne xumuu:

- CIOCOOCTBYET  pealM3allid  BO3MOXHOCTEM JUIsl  CaMOpa3BUTHS U
(GbopMUpOBaHUS KyJIbTYpPbI JIMYHOCTH, €€ 001IeN U PYHKIIMOHATIbHON I'PaMOTHOCTH;
- BHOCHUT BKJIaJ B ()OPMHUPOBAHHME MBIILJIEHUS M TBOPUYECKUX CIOCOOHOCTEM
oOyyaroluxcs, HaBBIKOB HX CaMOCTOSITENILHOM Yy4eOHOH  JedTeIbHOCTH,
HKCIEPUMEHTAIbHBIX W HCCIENIOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKM3HHU, TaK U B IPO(HECCUOHATBHON AESITENbHOCTH;

- 3HaKOMUT CO CHeUUu(UKON HAyYHOrO MBIIIJICHUS, 3aKIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIA1a HA €UHCTBO IPUPOABI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATaroM

- B (pOpMUPOBAHNM €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0Yy4YarOIIUXCS;

- croco0CTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBieHHUs B OOYyYEHWH XMMHUHU OOECIEUMBAIOTCS CHEUU(DHUKOMN
colepkaHusi  yuyeOHOro TmpeaMera, KOTOpbIA  fABISETCS  MEeAaroruyecku
alaliTUPOBAHHBIM OTpa)kKeHHUEM 0a30BON HayKH XMMHH Ha OIpeleIEHHOM JTarne eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIET0 0Opa3oBaHMs OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIIMMUCS CUCTEMBbl MEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPTraHUYECKOM XHUMHM U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSTUN
OPraHUYECKON XUMMUHU.

CtpykTypa colepkaHusl MporpaMMbl M0 XMMHUHU chopMUpOBaHa HA OCHOBE
CUCTEMHOr0o moaxoaa k e€ m3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MTOHATUN O XUMUYECKON
peakuuu. OO0e AT CUCTEMBbl CTPYKTYPHO OPraHU30BaHbl MO IPUHIUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUIN
Pa3HOIro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3akona /[[. M. MenaeneeBa Kak OCHOBHOT'O 3aKOHA
XUMUH;

— YYEHUs O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

—  MPEACTAaBICHUN 00 JIEKTPOJUTUYECKOW AUCCOIMAIMUA BEIIECTB B
pacTBopax.



Teopernyueckne 3HaHUS pPACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBINONHS (GYHKUMA OOBIACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJyYCHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEICTABICHUS] O XUMUYECKON COCTaBIISAIONICH HAYYHOM KapTHUHBI MUpa B JIOTHKE
€€ CHCTEMHOM MpHUPOJbl, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHUIO H
METO/JaM TO3HaHUs B Hayke. M3yueHue XMMHUHU NPOUCXOOUT C MPHUBICYEHUEM
3HAHMM W3 paHee W3YYEHHBIX YYEOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiacey.

[Ipy wu3ydeHHMH XUMUU TPOUCXOAHUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XUMHUYECKHX
3HaHUU — BaXKHEUIIUX (AKTOB, MOHITUN, 3aKOHOB M TEOPETHUUECKUX IMOJIOKEHUH,
JOCTYNHBIX O00O0OIIEHUII MHPOBO33PEHUYECKOTO XapakTepa, SA3blka HayKH, B
OpUOOIIEHUM K HAy4YHBIM METOJaM I[IO3HAHUS IPU M3YyYEHUH BEUIECTB WU
XUMHUYECKUX peakluid, B (GOPMUPOBAHUM U PA3BUTHUU MO3HABATEJIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHOM U  y4eOHO-HUCCIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOpamieHusi ¢ BEUIECTBAMU B
MMOBCEHEBHOM KU3HHU.

[Ipu u3ydyeHHH XMMHUHU Ha YPOBHE OCHOBHOI'O 0O0IEro 00pa30BaHUs BaKHOE
3HaY€HUE MPUOOPENH TaKUE LU, KaK:

— (opMupoBaHME HWHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHIO PELICHUH,
CHOCOOHO alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HampaBJ€HHOCTh OOy4YeHHMs Ha CHCTEeMAaTH4YeCKOe MpHOOIICHHE
oOyyarommxcss K CaMOCTOSITENIbHOM MO3HABaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— oOecrieueHue YCIIOBHUI, CIIOCOOCTBYIOITUX MPUOOPETEHUIO
OOy4yalolMMHUCSl  OMbITa  Pa3HOOOpa3HOM  JNEATEIbHOCTH, TO3HAHMUS U
CaMOMO3HAHUs, KIIOYEBbIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), HMEIOIINUX
YHUBEPCAIbHOE 3HAUCHHE JIJIS1 Pa3JIMUHbIX BUJIOB J€ATEIbHOCTH;

— ¢opmupoBanue oOmel (YHKIIMOHATBHON M €CTeCTBEHHO-HAay4YHOU
IPaMOTHOCTH, B TOM 4YHUCJE YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKpPYXaIOIIEr0 MHpA, MCIOJIb3ys 3HAHUS W OMbBIT, MOJIyYCHHBIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHICHHH TpoOJiieM B TIOBCEIHEBHON >KM3HU U
TPYZIOBOU IE€ATENBHOCTH;

— (QopmupoBaHue y OOydYalOIIUXCsl TyMAaHUCTUYECKUX OTHOUICHMIH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW JJig BBIPAOOTKH 3KOJIOTMYECKU
[EJIeCO00pPa3HOr0 TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH PUPOTHOU CPEJIBI;



— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOCHHMS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduiisi U HANPaBIEHHOCTH JalbHEHIIETo
oOyJeHus.

OOmiee 4YMCIIO YAcOB, OTBEIEHHBIX MJIsi H3YyYEHUS XUMHHM Ha YpOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

PaGouas mporpamma peanuszyercss Ha ocHoBe YMK co3manHoro mnon
pykoBozctBoM ["abpuensna O.C.

1. I'abpuensa O. C. Xumus. 8 kimacc: yueOHUK 71 001ieo0pa3oBaTeIbHBIX
opranmzanuii / O. C. TI'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.:
[Tpoceemenne, 2021.

2. I'abpuensu O. C. Xumus. 9 knacc: yueOHUK 1151 00111€00pa30BaTEeIbHBIX
opranmzanuii / O. C. I'abpuensn, WU. I'. Octpoymos, C. A. CnaakoB. — M.:
[Ipocsemenue, 2021.

VYueOHuku COOTBETCTBYIOT denepaabHOMY rocyJapCTBEHHOMY
oOpa3oBarenbHOMY CcTaHAapTy. PexomengoBaHbl MUHHUCTEPCTBOM IMPOCBEIICHUS
Poccutickon ®@enepanuu.

[Iporpamma pa3paboTaHa B COOTBETCTBUU C Y4yeOHbIM rianoM MOY
«Cpennsisi o6meoOpazoBatenbHas mkoia c. [llupokoe» s ypoBHS OCHOBHOTO
oOmiero oOpa3oBaHusl C UCHOJIb30BAHUEM COBPEMEHHOI'O OOOpYAOBAHMS LEHTpa
€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOW HampaBieHHOCTH «Touka pocta». Ha
0a3ze neHTtpa «Touka pocTa» oOecrneunBaeTCs peanu3alus 00pa30BaTEIbHBIX
MPOrpaMM  €CTECTBEHHOHAYYHOM W  TEXHOJIOTUYECKOW  HaIpaBJICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBHU C TpPeOOBAHHMIMH 3aKOHOAATEIhCTBA B cdepe
oOpazoBaHust U ¢ y4€ToM pexomeHmanmii denepanbHOro omeparopa y4eOHOTO
IpeaMeTa «XUMUsD.

COILEPKAHUE OBYUEHUSA

(mpakTHyeckass YacThb Y4e€OHOro CoOJiep)KaHusl MpeaMeTa YyCuieHa MaTepuaibHO-
TEeXHUYeCKo# 6a30il enTpa «Touka poctay, UCMONIB3YyEeMOTO Ul peaau3alii 00pa3oBaTeIbHbIX
IIpOrpaMM B paMKax MpernojaBaHus XUMUH )

8 KJIACC

IlepBoHaYa/IbHbIE XUMHUYECKHE TIOHATHS

[Ipenmer xumun. Ponb XuMHUM B KU3HU Y€TIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BeniecTB. [loHATHE O MeTOmax Mo3HaHWsA B XUMHUHM. YHMCTHIE BEIIECTBA U CMECH.
CriocoOnI pa3aeineHust cMeceit.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKHE BJIEeMEHThl. CUMBOJIBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumudeckas Gopmyna. BaleHTHOCTP aTOMOB XHMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsE aToMHas Macca.
OtHOcUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBas J0Jisi XMMAYECKOTI0 3JIEMEHTa B
COEIMHECHUH.



KomnuectBo BemecTtsa. Monb. MonsipHas Macca. B3auMocBsA3b KOJIWYECTBA,
MacCchl M 4YHMCJIa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMUYECKHUE SIBJICHUA. XUMHAYECKasl peakuus U €€ NpU3HaKu.
3aKOH COXpaHEHMsI MacChl BEIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peaKIUil (CoeqMHEHMS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).
XUMHUYECKUN IKCIEPUMEHT:3HAKOMCTBO C XUMHYECKOW IOCYIIOW, IpaBUIAMHU
pabotel B maGopatropuu u TpuéMamMu  oOpamieHuss ¢ J1TaOOpaTOPHBIM
o0opyZoBaHWEM, U3YYCHHE W OINWCaHWE (PU3NUECKHX CBOWCTB 00pasmoB
HEOPTaHWYECKUX BEMICCTB, HAOIIOAeHUE (PU3NUecKuX (TUIAaBIICHUE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYIKE, KUIEHUE M KOHJACHCAIlUS BOJbI) WU
XUMHUYECKUX  (TOpEHHE  CBEYH, MPOKAIMBAHUE  MEIHOM  MPOBOJIOKH,
B3aMMO/ICHCTBUE MeJla C KUCJIOTOM) SIBJICHUH, HAOIIOJIEHHE U ONMCAHUE TTPU3HAKOB
MPOTEKaHUsI XUMUYECKHUX peaKIuil (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEpHOM
KHUCIIOTBI C XJIOpUIOM Oapusi, paznoxeHue ruapokcuaa menu (1) mpu narpeBanuu,
B3aMMOJICHCTBUE Jkeie3a ¢ pactBopoM conu meaw (II), m3ydenwme cmocoGoB
paszzeneHusi CMeced: C TOMOINbI0 MarHuTta, QUIbTPOBAHUE, BBIMAPUBAHUE,
JUCTUWIIALMS, XpomaTtorpadusi, MPOBEICHHE OYUCTKU TOBAPEHHOM  COJIH,
HAOJIOZICHUE U ONMHUCAHUE PE3YJIbTATOB MPOBEJICHUS OIbITa, WLIIOCTPUPYIOIIETO
3aKOH COXPaHEHHS MacChl, CO3/JaHUE MOJIeNIei MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Ba:kHeiimue mpeacraBuTe M HeopraHmyeckux BemiectBBo3nyx — cmech
ra3oB. CocraB Bo3ayxa. Kucimopoa — aneMeHT u npocToe BemecTBo. HaxoxaeHnue
KHCJIOpoAa B mpupoie, GU3nYecKrue U XUMUYECKUE CBOMCTBA (PeakiMu TOPEHUs).
Oxcupapl. I[lpumenenue kucnopoga. CrnocoObl TMOMYYEHHS KHUCIOpOoJa B
nabopatopuu U mpombiluieHHOCTH. KpyroBopot kuciopoga B npupoje. O30H —
aJUIOTpOTHAsE MOAU(DUKALIMS KUCIIOPO/Ia.

TeroBolt 3(DPEeKT XUMUYECKON pPEAKIUU, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — nsnemMeHT M mpocroe BeniecTBo. HaxokaeHuwe Boaopoja B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOObI
noxyyeHus. KucimoTsl u comnu.

MonspHabiii 00bEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHCHHSIM.

dusnueckue CBOMCTBa BOAbl. Boga kak pacTBopuTesb. PacTBOpHI.
HacepllieHHble ¥ HEHACBIIIEHHBIE PacTBOPBLI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10Jig BELIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B mpupojie ¥ B XKU3HU yesioBeka. KpyroBopoT Bojbl B IIpUPO/IE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus Heopranmyeckux coemuHenuit. Oxcunpl. Knaccudukarus
OKCHUJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIE) W
HecosieoOpasyromue. Homenkmarypa oxcuaoB. Duzndeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccubukaruss ocHOBaHW: WIENOYM U HEPACTBOPHUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHnmid. PU3NYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.



Kucnotel. Knaccupukanus kucnor. Homenknarypa kucinor. @u3ndeckue u
XUMHUYECKHE CBOMCTBA KHUCIOT. Psn aktuBHocTM MmertaimnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. Homenknatypa coneil. @u3N4ecKue U XMMHYECKUE CBOWMCTBA COJIEH.
[Tomyuenue conen.

['eHeTuecKas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHUI.

XMMHYECKHIl JIKCIEPUMEHT: KauyeCTBEHHOE OIPENEICHUE COAEpKaHUs
KHCIIOpOJa B BO3[yX€, NOJIy4eHHE, COOMpAaHHE, PACIO3HABAHHE U HW3Y4YEHUE
CBOMCTB KHUCJIOPOJa, HAOIIOJAEHUE B3aUMOJECUCTBHUS BEIIECTB C KUCIOPOAOM H
YCIIOBHSI BO3HUKHOBEHHMSI M IpPEKpalleHusi ropeHust (1mokapa), 03HAKOMIICHHE C
oOpa3llaMM OKCHJOB M OINKMCAHHE UX CBOICTB, NOJIy4eHHE, COOUpaHHE,
pacrio3HaBaHME€ W W3y4YEHUE CBOMCTB BOJIOpojJia (TOpPEeHHUE), B3aUMOJCHCTBUE
Bojoposia ¢ okcugomM Menu (II) (BO3MOXKHO HMCIOJIB30BAHUE BHUICOMATEPHUAIIOB),
HaOMoIeHue 00pa3loB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHUE
OCOOCHHOCTEMpPACTBOPEHUSI  BEIIECTB  C  PA3IMYHOW  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEII[ECTBA, B3aUMOJIEHCTBHE BOABI C MeTaUIaMH (HATPUEM U  KaJbIMEM)
(BO3MOXKHO  HCIIOJIb30BaHHWE  BUAEOMATEpUAJIOB), HCCIEJOBaHHE 00Opa3LoB
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJACHUE U3MEHEHUSI OKPACKU
VHJIMKATOPOB B paCTBOPAX KUCJIOT U LIEI0YEH, U3YUYCHUE B3aUMOJACHUCTBUS OKCUIA
Menu (II) ¢ pacTBOpoM CEpHOM KHCIOTHI, KHUCIOT C MeTaulaMH, peakiui
HEWTpaIu3aluy, NOJyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OIHOTO
MeTaJljla IPYyTUM U3 PACTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHelimme K1acchl HEOPraHUYECKUX COCTUHEHUI.

Iepuoanuyecknint 3axkoH u Ilepuoamueckasi cucreMa XHMHYECKHX
iemeHnToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCANTEILHO-BOCCTAHOBUTEILHbIE PEAKIIMU.

[lepBble TOMBITKH KJIACCU(PUKAIMK XUMHUYECKUX dieMeHToB. [loHsiTue o
IPYIIAaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE W UIECJIOYHO3EMEIBHBIE METaJUIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). IJIEMEHThI, KOTOPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa XUMAYECKUX 3JIEMEHTOB [1.
N.  MengeneeBa.  KopoTkomepwomnas u  JJIMHHONEpUOAHAs  (OPMBI
[Tepuoanueckoit cucrembl xumuueckux aneMeHToB /. 1MI. MenneneeBa. [leprobl
u rpynnbl. Ouznyeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
IPYMNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
AJIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUsl pajuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB 10 IPYNIIAM U IIEPUOJIAM.

3nauenue llepuoguueckoro 3axkoHa u [lepuoanueckoi CHCTEMbI XUMUYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
Tpa)KJaHVH.



Xumuueckass cBA3b. KoBajeHTHass (moisipHass M HENOJspHas) CBS3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. FIOHHAs CBA3B.

Crenenp  okucneHus.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIICHU. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XHMHYECKHI IKCIEPUMEHT: H3y4YeHHE O0OpaslioB BELIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOJICHCTBHE THIPOKCHUIA LHMHKA C PACTBOPAMU KHCIOT M
1IeJI0YEH, IMPOBEACHUE OIIBITOB, WJUIIOCTPUPYIOUIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUHN (TOPEHHE, PEAKIIMH PA3IIOKECHHUSI, COSTUHEHU ).

Me:xnpeaMeTHble CBSI3H

Peanmmsanuss MeXnpeaMETHBIX CBSA3€M NPU M3YYEHMH XUMHMM B 8 Kjacce
OCYULIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO1ue ecTecTBEHHO-HAayuYHbIE MOHATHS: HAay4HbIN (DakT, rUmoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(ukaius, MNepUOJUYHOCTb, HaOIIO/IEHNUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

dusznka: Marepus, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHI,
W30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUNA 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKHe BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE TOPOJIbI, OJIE3HBIE
MCKOIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

Bewecmeo u xumuueckasn peaxyus

[lepnoanueckuii 3akoH. lleproanyeckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XAMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCMHEHUN B COOTBETCTBMHU C IIOJIOKECHHEM 3JIEMEHTOB B Illeproandeckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BUIbl XMMHYECKOW CBS3U. THUIBI KPUCTAUTMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus m HOMEHKIIATypa HEOPTAaHMUYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pa3IMYHbIM KjJaccaM HEOPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAas CBSI3b HEOPraHMYECKUX BEIIIECTB.

Kimaccupukanuss XUMHYECKHX PEaKIUA 10 pa3IMYHBIM IpHU3HaKaMm (110
YUCITY M COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3P hEKTy, Mo
U3MEHCHHIO CTCIICHECH OKHMCIICHHS XHMHYECKHUX JJIEMEHTOB, TI0O OOpAaTHMOCTH, IIO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHUH.

[Tonatue o ckopocTh XUMHYECKOM peakinuu. I[loHsTHEe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTrne o xumMruueckoM paBHoBecuu. DaKkTOPBHI,
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BJIIMAKOIIME Ha CKOPOCTb XUMHYECKOM p€akioyn n II0JOKCHHUC XHMHNYCCKOIO

PaBHOBCCHAI.
OKMCIIMTEIbHO-BOCCTAHOBUTEIBLHBIC PCaKIuU, 3J'ICKTpOHHBIﬁ OajaHc
OKHCJIHUTEIIbHO-BOCCTAHOBUTEILHOU PCaAKINU. CocraBneHnue ypaBHCHI/Iﬁ

OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCIIOJIB30BAaHUEM  METOJA
3JIEKTPOHHOT'O OajlaHca.

Teopus IEKTPOIUTHYECKON JUCCOLIMALNH. DIIEKTPOJIUTHI "
HEIJIEKTpOIuThl. KarvoHsl, aHMOHBL. MexaHuW3M JUCCOLMALMM  BEIIECTB C
pa3IMYHBIMH BUJAAMH XHUMHUYeCKOW cBs3u. Crenens auccounanud. CUIBHBIE U
CJ1a0bI€ 3JIEKTPOJIHTHI.

Peakuuu #OHHOTO OOMEHa. YcClnoBUS MNPOTEKAHHUS pPEaKUUid HOHHOIO
oOMEHa, MOJIHBIE U COKpAIIEHHbIE HOHHBIE YpaBHEHUA peakiuil. CBOMCTBA KUCIOT,
OCHOBAaHMM W cCOJell B CBeTE€ MPEACTaBICHUH 00 AIEKTPOIUTHUYECKOM
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBL. [IoHATHE O THIPOIU3E CONEM.

Xumuueckuit IKcnepumenm: 03HaKOMJIICHUE C MOJEIIIMU KPUCTAJUIMYECKUX
pEmETOK HEOPraHMYEeCKUX BEIIECTB — METAJIOB W HEMETauloB (rpadura u
aliMasa), CIJIO)KHBIX BEUIECTB (XJIOpHUJA HATPHsl), HUCCIEJOBAHHE 3aBHCHUMOCTH
CKOPOCTH XHMHUYECKOM peaklud OT BO3ACHCTBHUS pa3indHbIX (HaKTOPOB,
UCCIICIOBAHUE DIIEKTPOIPOBOJHOCTHA PACTBOPOB BEILECTB, IIPOLECCA AUCCOLUALUN
KHUCJIOT, IIeJo4Yel M cojeil (BO3MOXKHO HCIIOJIb30BAaHUE BUJEO MaTEPHAJIOB),
MIPOBEJICHHUE OMNBITOB, UJUTIOCTPUPYIOLIUX NPU3HAKH MPOTEKAHUS PEAKIIM HOHHOTO
oOMeHa (0Opa3oBaHME Ocajlika, BbIIEJIEHUE ra3a, 0Opa30oBaHUE BOJbI), OIbITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peaklMH pasyIoKEeHHs, COEIUHEHNUs), PaclO3HABaHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pELIECHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranbl U MX coeiMHEHUA

OOmiass xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUeCKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJENCTBAE C METAJIaM{, HEMETAUIAaMH, IIEeJI0YaMH). XJIOPOBOJOPO.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelline XJIOpUABl U X
Hax0>XJICHUE B MIPUPOJIE.

O6mas xapakrepuctuka 31aemMeHToB VIA-rpynnbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3MUECKHE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
IOpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE pEeaklvy,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMYYeHHs] CEpHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cynb(dar-uon. Haxoxmenue cepbl W €€ COCNMHEHHMA B MPUPOJe. XUMHUYECKOE



3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUAMH Cepbl (KUCIOTHBIE JOXKH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6miast xapaktepucTuka sieMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dbusnueckue u xumMuueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €T0
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux QU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYECCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMe Kak TMpEACTaBUTENS Kilacca KHUCIOT M CrHenududecKue).
Hcnonb30BaHWEe HUTPATOB U COJIEH aMMOHMS B KAyeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HeHUE OKPYKarollel Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue U XUMHYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciaora, pu3ndecKue U XUMUIECKHUE CBOMCTRA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepuctuka 31aeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAaHEHHE B MpuUpojae, (U3NYECKUE U XUMHUUYECKHE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIE OpPraHU3MBI,
MOJy4YeHUEe U MPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUIIOM
yriepoaa (IV), rumore3a r100anibHOTO TMOTEIUICHWS KJIMMAaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U CEJILCKOM
XO3SMCTBE.

[lepBoHavasibHbIE TOHSATHA OO0 OpraHUYeCKWX BEIIeCTBaX Kak o
COCIMHEHUSX yriepona (MeTaH, STaH, JITHICH, alleTWJeH, ITaHOJI, TJIUIEPHH,
yKCyCHasi kuciota). [IpupogHpie MCTOUYHUKH YTIEBOAOPOJOB (YTOjb, MPUPOIHBIN
ra3, He(Th), MNPOAYKTHl HX TiepepaboTku (OEH3UH), HUX PpOJIb B OBITY W
MPOMBITIUICHHOCTH. [loHsITHE O OWMOJOTHYECKM BaKHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriieBojax — W HUX POJIM B XKU3HMU 4YeJOBeKa. MaTepuanbHOE €IUHCTBO
OpPTraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUH.

Kpemuuii, ero @usnueckre W XUMHUYECKHE CBOMCTBA, TMOJY4YEHUE H
npuMenenue. CoenuHeHus KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcunie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BaHUE B
OBITY, B MPOMBIIIJICHHOCTH. BakHelIlne CTpouTeNIbHbIE MaTepHalibl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiempl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEJILHBIX MaTEPUAJIOB B MTOBCEHEBHOM JKU3HHU.

Xumuueckuii  IKchepumenm:.u3ydeHne  oOpaslloB  HEOPTaHUYECKUX
BEILIECTB, CBOWCTB COJITHOM KHUCJOTHI, NPOBEICHUE KA4YECTBEHHBIX PEAKIUN Ha
XJIOPUA-UOHBI U HAONIOACHUE MPU3HAKOB WX MPOTEKAHUS, OIBITHI, OTPAKAIOIINE
bu3NYecKue WU XMMUYECKHE CBOMCTBA TaJOTEHOB W WX COSAUHEHUN (BO3MOYKHO
WCIIOJIb30BAHUE BHUCOMATEPUATIOB), O3HAKOMJIEHWE C 00pa3lamMu XJIOPUIOB
(raoreHuI0B), O3HAKOMJICHHE C 00pa3iaMu Cepbl U €€ COeqMHEHUSIMHU (BO3MOIKHO
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WCITOJIb30BAaHUE BUICOMATEPUAIOB), HAOIIOIEHNE MpoIlecca OOyTIIMBaHUS caxapa
MoJ, JECMCTBUEM KOHLUEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3YUYEHHE XHUMHYECKHUX
CBOMCTB pa30aBJICHHONCEPHOM KHUCIOTHI, MPOBEJICHUE KAUECTBEHHOW peakiuud Ha
cyabdar-uoH u HaONOJleHHEe TpU3Haka €€ TMPOTEKaHUs, O3HAKOMJICHHUE C
dbu3nyeckuMu CBOMCTBaMM a30Ta, ¢Gochopa W HUX COETUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE  BUJEOMATEPHUANIOB), oOOpa3laMd a30THBIX U (PocPOopHBIX
ynoOpeHuil, MonydyeHue, coOupaHue, pacro3HaBaHHUE M HW3Y4YEHUE CBOMCTB
aMMUaKa, MPOBEJICHNE KAa4eCTBEHHBIX PEaKIMil Ha MOH aMMOHUA U GocdaT-uoH u
W3y4YEHUE NPU3HAKOB HMX MPOTEKAaHUS, B3aUMOJECHCTBHE KOHIEHTPUPOBAHHOU
a30THOM KHCIJIOTBI € MeIbl0 (BO3MOXKHO HCIIOJIB30BaHUE BHUJIEOMATEPUAIIOB),
M3yYCHHE MOJCICUKPUCTAIUIMYECKUX peETOK anmasa, rpadura, dyriepena,
O3HAaKOMJIEHUE  C  TPOIECCOM  aACOpOIMU  pPACTBOPEHHBIX  BEILECTB
aKTUBUPOBAHHBIM YTJIEM W YCTPOMCTBOM MPOTHUBOrasa, MOJyuye€HUe, COOMpaHHUeE,
pacno3HaBaHUE U  U3YYCHUE CBOMCTB  YIVIEKMCJIOIO ras3a, [POBEICHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUIIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
[POTEKAHUs, O3HAKOMJICHHE C NPOAYKUMEH CUIMKATHOM IIPOMBIIUIEHHOCTH,
pelLICHUE SKCIIEPUMEHTANBHBIX 3aJa4 N0 TeMe «BaxHeWline HeMeTaulbl U UX
COCIUHECHUS.

MeTtajuibl 4 MX COCAMHEHMS

OO611ast xapakTeprucTUKa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU
UX TMoJioxkeHuss B Ileproanyeckol CUCTEME XHUMHUYECKUX dIEeMEHTOB /I.
N. MenpneneeBa u ctpoeHust atomoB. CTpoeHHE METAILIOB. MeTannnyeckas CBS3b
M METaUIMYECKass KPUCTAIUIMYECKas peIIETKA. IDJIEKTPOXUMHUYECKUN P
HaIpspkeHU MeTaioB. U3NYECKUe U XMMUYECKHUE CBOMCTBA MeTaioB. OO1ue
crocoObl TosydeHust MeTauioB. [loHATHE O KOppo3WM METAIJIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsle MeTaIUIBL: MMOJIOKEHUE B [lepnoauueckon cucteMe XUMUYECKUX
anementoB J[. U. MeHnaeneeBa, CTpoO€HHE WX aTOMOB, HAXOXKIACHHE B MPHUPOJE.
duznyeckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HATpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METaUIOB M HX
COEIUHECHUM.

[[lenouyno3eMenbHbIE METAUIBl MAarHuii W KaJbLWW: IIOJIOKEHHUE B
[Tepuognueckon cucreme xumuuyeckux siemeHToB [l. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XAeHUE B nipupoe. PU3NUeCKUe U XMMUUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueilue coequHEHHs KalblUs (OKCHI, THIPOKCHI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS.

AmoMuHHN: 1nojokeHue B llepuogmyeckol  CHCTEME  XHMHYECKHX
anementoB JI. W. MenpeneeBa, CTpoeHME aroMa, HAXOXKIECHHUE B MPUPOIE.
duznyeckre 1 XUMUYECKUE CBOMCTBA alfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCHIA
Y TUJIPOKCHUIA AJTFOMUAHMUSL.

Kenezo: nonoxenue B [lepuogunueckon cucTeEMe XMMAYECKUX 3JIEMEHTOB /.
W. MenneneeBa, CTpoeHHME aroMma, HaxOXIEHHWE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA kene3a. OKCubl, TuIpoKcuibl U conu xenesa (11) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyYECHHUE.
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Xumuueckuii IKcnepumenm.03HAKOMJIICHHE C o00pa3llaMu METaJIOB U
CIUTABOB, WX (DU3UYECKUMHU CBOMCTBAMHU, H3YUYEHUE pE3YyJIbTAaTOB KOPPO3UU
METauioB  (BO3MOXHO  HKCIIOJIb30BaHHWE  BUIEOMATEPUATIOB), OCOOECHHOCTEH
B3aMMOJICUCTBUS OKCHJIA KAJIbLIMS U HATPUSl ¢ BOJIOM (BO3MOXHO HMCIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOWCTB JKECTKOM BOJBI, Mpollecca TOpeHUs
xKere3a B KUCIopoje (BO3MOKHO MCIOJIb30BAaHUE BHUIEOMATEPUAIOB), MPU3HAKOB
MPOTEKaHUs] KAYECTBEHHBIX DPEAKIMHA Ha HOHBI: MarHus, KajbIUs, aJIOMHUHUS,
nuHKa, sxenesa (I1) u xxenesa (I1I), meau (I1), HabmroaeHWE W OMUCAaHUE MTPOIIECCOB
OKpalllMBaHWs IUIAMEHW HWOHAMHM HAaTpus, Kamusd M Kajubluus (BO3MOYKHO
UCIIONIb30BAaHUE  BUJCOMATEPHANIOB), HCCIEAOBaHME aM(OTEPHBIX CBOMCTB
TUAPOKCHJIA ATIOMHHMS M THAPOKCUIA LUHKA, PELICHUE HSKCIIEPUMEHTAJIbHBIX
3a7a4 1o teMe « BaxkHenme MeTaibl U UX COCAUHCHUSD.

XHUMHUS M OKPY:KaOLIas cpeaa

BemectBa 1 Marepransl B MOBCEIHEBHOW JKH3HM 4elloBeka. bezomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momoins npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolleh cpelpl (IpelenbHast TOIMyCcTUMas
KOHLIeHTpauus BewecTs, nainee — [1/IK). Poias XxuMum B pemieHnn 3KOJI0rHYeCKUX
npo0em.

Xumuueckuii IKcnepumenm:U3yuyeHue o0pa3loB MaTepuaioB (CTEKIIO,
CIUIaBbl METAJIJIOB, MOJIUMEPHBIE MATEPHUAIIBI).

Mesicnpeomemmuoie cea3u

Peanm3zannst MeXIpeaMETHBIX CBSI3€d NpPH M3YYEHWH XHMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IMKJIA.

OO11ue ecTecTBEeHHO-HAy4HbIE MOHSATHUS: HaY4YHBIH (akT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalus, NEepUOJAUYHOCTb, HAOIIOEHUE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, IapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTCPHAIHI.

@dusuka: Marepus, aTroOM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, MPOBOJIHHKM,
MOJYIPOBOJIHUKU,  AUDJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUITMUECKAast
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, Apixanue, Ouocdepa, 3KocHcTEMa, MUHEpAJIbHBIC
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TMTATEIbHbIEC BEILIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOJIbI,
MOJIE3HbIE HCKOIaeMble, TOIUIMBO, BOJHBIE pPECYpChl, JbIXaHue, Ouocdepa,
HKOCHCTEMa, MHUHEpAJbHbIE YIOOPEHHS, MHUKPOAIJIEMEHThl, MaKpPO3JIEMEHTHI,
nuTaTenbHbIe BemecTBa ['eorpadus: atmocdepa, ruapochepa, MuHEpasbl, TOPHBIE
NOPO/bI, OJIE3HBIE UCKOMAEMbIE, TOILUINBO, BOJHBIE PECYPCHI.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETOo
oOpa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIUIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYyXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TOBEJEHUS M CIOCOOCTBYIOT IIpOIlEcCcam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JIngyHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OpPHUCHTAUUM U
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTI'O OTHOLIECHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
MCTOPUYECKOMY M HAy4YHOMY HACJIEOUI0, INOHWMAaHUs 3HAYEHUS XUMHYECKOU
HAyKW B KU3HU COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH BIAJETh JTOCTOBEPHOM
uHdopmalmerr O TepeloBBIX JOCTIDKEHUSIX M OTKPBITUAX MHUPOBOM U
OTE€UECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSIX 00 YCTPOWCTBE
MUpa 1 00IIeCTBa;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMAax W TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBAaTEeNIbCKOM, TBOPYECKOM W APYrMX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4uyeOHOM MeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TIOCTYIIKM CBOMX TOBApUIIEH C MO3ULMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE U XMMHYECKOW pEaKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH U COCTABJISIOLIME
OCHOBY Il TIOHMUMAaHMSI CYIIIHOCTH HAYYHOW KApTUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIC MOTHUBBI, HAIPABJICHHBIC HA TIOJIYYCHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HaOJIIOJaeMbIX MPOIECCOB M SIBJICHUM,
MO3HaBaTENbHON, MHGOPMAIIMOHHOW M YUTATENIbCKOW KYyJIBTYpPbl, B TOM 4YHCIIC
HABBIKOB CaMOCTOSITEIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpEC K OOyYEeHHIO W TIO3HAHWIO, JHO003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcamMO0Opa30BaHUIO, TMPOEKTHOW W  HMCCIIEJOBATEIbCKOM
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NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) dbopMupoBaHHS KYJIbTYPbI 310POBbSI:

OCO3HaHWE I1IEHHOCTH JKM3HW, OTBETCTBEHHOTO OTHOIIEHUA K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJICICTBUU W
HETIPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K MPAKTHUYECKOMY H3YYCHHIO mpodeccuii W Tpyaa pPa3IudHOTO
poaa, YBAXXEHHE K TPYLY U pe3yJibTaTaM TPYAOBOM JESATEIBHOCTH, B TOM YHCJIE HA
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTHU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOl NeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 3K0JI0rH4eCcKOro0 BOCIIUTAHUS:

AKOJIOTHYECKH IIeJIeCOO0pa3HOe OTHOIIEHHE K NPHUPOJE KaK HCTOYHHKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TIOHUMAHUE [IEHHOCTH 3/I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTHU COOJIIOJICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTyalUsIX,
YIPOKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJIydaeMble NMPU U3YYECHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOJHON CPENOM, I MTOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XHMUHU,
9KOJIOTUUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX PE3yJNbTaTOB BBIACISIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOopus,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE IEUCTBUS (ITO3HABATENIbHbIE,
KOMMYHUKATUBHBIC, PETyJISATHBHBIE), KOTOpbhIE 0OecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYUIECTBJICHUIO y4eOHOM
NESATEIbHOCTH.

Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble jornyeckue 1efcTBUA:

YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPU OCBOCHHH
3HAHMI: PACKpbIBaTh CMBICI XWMHUYECKHX MOHATHH (BBIIEIATH UX XapaKTEpHbIE
NPU3HAKH, YCTAHABJIMBATh B3aMMOCBS3b C IPYTMMHU MOHATHIMH), UCIOJIb30BATh
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MOHSTUS JJIs1 OOBSICHEHUS OTJENIbHBIX ()aKTOB U SIBJICHUM, BBIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBIMBATh MPUYUHHO-CIICACTBEHHBIE CBA3M MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE pacCyk AeHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI M 3AKIIOYCHHS;

yMEHUE TPUMEHSATh B IIpoliecce TIMO3HAHUS TOHATHS (MpPEeIMETHbIE W
MeTaIpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUI 3HAaK (CHMMBOJI JJIEMEHTa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIMi — MpU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUYETOM
TUX MOJEIBHBIX MPEJCTABICHUN BBISBIATh U XAPAKTEPU30BATH CYIIECTBEHHbBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH  OOLIME  3aKOHOMEPHOCTH, HIPUYUHHO-CJIEACTBEHHBIE CBA3M U
IIPOTUBOPEYHS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHUE HCIIOJIB30BATh ITOCTaBJICHHBIE BONPOCHI B Ka4ye€CTBE MHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAueCTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3BI I1O
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

npuoOpeTeHre OomnblTa MO IJIAHUPOBAHHUIO, OPraHU3alud U MPOBEACHUIO
YUEHHYECKUX OJKCIEPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJOM Ipolecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJibTar, PopMyIHpoBaTh 000OILIEHUS U
BBIBO/IbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIECOBAHUS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pabora ¢ unpopmaumeii:

YMEHUE BBIOMpATh, AHAJIU3UPOBATH M HMHTEPIPETUPOBATH HHPOPMALIUIO
pa3NUYHBIX BUIOB U (OPM MPEACTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHasl JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh pa3IM4Hble METOJIbl M 3alpochl MPHU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITAa B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBbHYIO (hOpMY IIpeacTaBieHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMble 3a7a4d HECJIOKHBIMU CXeMaMH, Jrharpammamu,
apyrumu popmMamu rpaduKi ¥ UX KOMOMHAIIUSMU;

YMEHUE HCMONb30BaTh M AaHAJIM3UPOBaTh B Ipolecce Yy4eOHOW W
UCCJIEI0BATENLCKONW JEATEIbHOCTH MHPOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOIO0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOLIEH MPUPOIHOU
Cpelbl.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:
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YMEHHMS 3aJaBaThb BOINPOCHI (B XoJ€ Auanora W (Wiau) JHUCKYCCUHU) MO
CyHmleCTBY  OOCyXKHaeMol  TeMmbl, (OpPMYJIUPOBaTH CBOU  IPEIJIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEACTaBIATh  IOJYYEHHBIE  PE3yNbTaTbl  [O3HABATEIbHOMU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh IMPE3CHTALUI0
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHUSI YYEOHOrO0 COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbBHOM W MCCIENOBAaTEIbCKOM  JCATENBHOCTH MPU  PELICHUU
BO3HHMKAIOIIMX NpOoOJIEM Ha OCHOBE Y4Y€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuuid (00cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U JApyrue).

PeryisiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHHUE CaMOCTOSITENIbHO OMNPENENsATh LETu JCATEIbHOCTH, IJIAaHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATH M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTD, BBIOUpaTh Hanbonee 3pheKTUBHBIC CIIOCOOBI pelIeHUsl YYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEIUIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
TIOJIYYCHHUS. HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHIX,
OLICHWBATh COOTBETCTBHE IMOJIYUEHHOTO pE3yJbTaTa 3asBICHHOW IIENTH, YMEHHE
WCITOJIB30BaTh ¥ aHAIM3UPOBATh KOHTEKCTHI, TIPEyIaraeMble B YCIIOBUH 3aJIaHUN.

NPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YJIbTATOB IO OCBOEHUIO O0A3aTEIBHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHBIE 3HAHUSA, YMEHUS U CIIOCOOBI
JIeWcTBUM, crnenuduuecKkue JId  TPEAMETHONH 001acTh  «XHUMHS», BB
JNEATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonmy oOydenuss B8 kJjacce mpeaMeTHbIC pPe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

. pPAaCKpBIBaTh CMBICII OCHOBHBIX XHUMHYECKUX TIOHSTHH: aToM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, MMPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOIHAsT W HEOJHOPOJHAs), BaJlGHTHOCTh, OTHOCHUTEIIbHAsi aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJIsT XMMHUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHHUE, COJb, JJIEKTPOOTPULIATEILHOCTh, CTEIECHb OKUCIICHUS, XHMHUYECKas
peakius, KiacCu(pUKaIus peakiuii: peakiiui COSANHCHUS, PEaKIINU Pa3I0KEHUS,
peaknuu 3aMeleHus, peakiuu OOMEHa, HK30- M JHJAOTEPMHUYECKHE PEaKIINH,
TEIUIOBOM 3(PQEKT peakiuu, sIpo aToMma, AJIEKTPOHHBIA CJIOH aToMa, aTOMHas
opOuTanb, paguyc aroMa, XHUMHUYECKas CBs3b, TMOJSIPHAS ¥ HEMOJSIpHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAasl JOJIA
BelllecTBa (IPOLICHTHAsI KOHIIEHTpPAaIsi) B paCTBOPE;
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° WIUIFIOCTPUPOBATH B3daWMMOCBA3bL OCHOBHBLIX XWUMHUYCCKUX MOHITUN U
MMPUMCHATD OTH ITOHATHA IIPU OIIMCAHWU BCIICCTB U UX HpCBpaHleHHI\/'I;

. HCIIOJIB30BATh XUMHUYCCKYIO CHMBOJIUKY IJIsSI COCTABJICHUSA (1)0pMy.II
BCIICCTB U ypaBHeHHfI XUMHNYCCKUX peaKquI;
. OIIpCACIIATH BaJICHTHOCTB aTOMOB SJICMCHTOB B 6I/IHapHI>IX

COCJIMHEHUSX, CTENEHb OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COCIUHEHUSX,
MPUHAJICKHOCTh BEIIECTB K ONMPEACIEHHOMY KJIACCy COEIUHEHUN 1o (popmynam,
BUJI XUMHUUYECKOU CBS3U (KOBAJICHTHASI U MOHHASI) B HEOPTaHUYECKUX COCIUHCHUSIX;

. packpeiBath cMbIch Ilepumonmueckoro 3akona [I. WM. Menaeneena:
JIEMOHCTPUPOBATh  MOHUMaHUE  TEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX TosiokeHus: B [lepuonuueckoil cucreme, 3aKOHOB
COXpPaHEHUS MAacCChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
y4E€HUs, 3aKOHAa ABOTAIpO;

. ONKCHIBATh U XapakTepu30BaTh TabnuuHyio popmy Ilepuogmueckoit
CUCTEMBbI XMMHYECKUX AJIEMEHTOB: pa3iuvarh MOHSATHUS «TJIaBHas moarpynmna (A-
rpynmna)» u «mnobounas noarpymnmna (b-rpymma)», Maneie U OONBIINE TEPUOIDI,
COOTHOCUTH 0003HAuUEHHUS, KOTOpble HMeEIoTcs B Tabnuie «llepuonnueckas
cuctemMa xumuueckux oanemeHtoB /. U. MeHneneeBay C  YHCIOBBIMHU
XapaKTEePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsijl
aJipa, 00IIIee YUCIIO0 AIEKTPOHOB U paclpe/IeICHUE UX 0 AJIEKTPOHHBIM CIIOSIM);

. KJIacCUUIIMPOBATh ~ XUMHUYECKHUE  DJIEMEHTbI, HEOPraHWYECKHUe
BEILIECTBA, XUMUUYECKUE peaKIuu (110 YKUCIY U COCTaBY YYacCTBYIOIIUX B pEaKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

. XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBa
BEIIECTB  Pa3IMYHBIX  KJIAacCOB,  TMOJTBEpKJas  OMNHCAaHUE  IpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTU MPOTEKAHUS XUMUUYECKUX NPEBpAIICHUN B
Pa3ITUYHBIX YCIOBUSX;

. BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MAacChl
BEIIECTB, MACCOBYIO JOJII0 XHMHYECKOTO 3JIeMEHTa MO (opMmysie COeIWHEHUS,
MacCOBYIO JIOJII0 BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHHIO
XAMHYECKON PEaKIINH;

. MPUMEHSTh OCHOBHBIE OIEpPallUd MBICTUTEILHON JIESITEIBHOCTH —
aHaJu3 M CHUHTE3, CpaBHEHHUE, 0000IIeHHe, CUCTeMaTU3aluio, KiIacCU(UKaINIO,
BBISIBJICHUE TPUYUHHO-CIIC/ICTBEHHBIX CBSI3€M — JIJIsi U3YUYEHUS CBOMCTB BEIIECTB U
XUMHUUYECKUX PeaKIuid, €CTECTBEHHO-HAYyUYHbIC METObl MTO3HAHUS — HAOJIOJICHHE,
U3MEpEeHne, MOICIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN);

. CJIEOBaTh IIPABWJIAM  IIOJIb30BAHUA XUMHYECKOW TIOCYIOU U
Ja060paTOpHBIM 00OpPYAOBAaHUEM, a TAK)KE MPaBUIaM OOpaIeHUsI C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTMBITOB IO TOJYYEHUI0O U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB (BoAOpoAa H
KHCJIOpPOJa), MPUTOTOBJICHHIO PAaCTBOPOB C ONPENEIEHHOM MacCOBOM J10Jel
PacTBOPEHHOIO BEUIECTBA, INIAHUPOBATH U IPOBOJIUTH XUMUYECKHUE IKCIIEPUMEHTHI
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M0 PaclO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBI) HHIUKATOPOB
(;rakmyc, dheHondTaenH, METUIIOPAHXK U JIPYTHE).

K koniy oOydenuss B9 KkJjacce MpeJAMETHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

. pacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSATUNA: XUMHYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJICHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTEINEHb  OKHUCJIECHUS,
XUMUYECKas PEaKiusi, XUMUYECKas CBSI3b, TEIUIOBOM A((EKT peaximu, Moib,
MOJISIPHBIN 00BEM, pacTBOP, JIECKTPOIUTHI, HEIIEKTPOIUTHI, SIECKTPOIUTUYECKAS
JACCOLUALINS, PEAKIIMA MOHHOTO 0OMEHa, KaTaJlu3aTop, XUMUUECKOE paBHOBECHE,
oOpatuMble U HEOOpaTUMbIE PEAKIHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaKiuu, OKHCJIHUTENb, BOCCTAHOBUTEIb, OKHUCICHHE W BOCCTAaHOBJICHUE,
ajuioTponusi, aMm(pOTepPHOCTh, XUMHYECKas CBsI3b (KOBaJE€HTHAsi, HWOHHAafi,
MeTaJuInuecKas), KpUCTaUIMYecKas peniéTka, KOppO3us METaUIOB, CILIABHI,
CKOPOCTh XHMHYECKOM pEaKIUH, TpeAesibHO Aomyctumasi kKoHueHtpauus I[IJIK
BEILIECTBA;

. WUTEOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATHA U
MPUMEHSThH 3TU IOHATHUA MPU OMKMCAHUY BELIECTB U UX NPEBPAIICHUN;

. UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHUSI (HOPMYI
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIA;

. ONpENENATh BAJICHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHMSX Pa3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K
ONpeNeNnEHHOMY KJIacCy COEAMHEHWH 1o ¢opMmynam, BUI XUMHUYECKON CBA3M
(KoBaJIeHTHas, MOHHAS, METAJNINUECKasi) B HEOPTaHUUYECKUX COCIMHEHUSX, 3apsiI
MOHA T[I0 XUMHUYECKoll (opmylse, XapakTep Cpeabl B BOJHBIX pPacTBOpax
HEOPTaHUYECKUX COCIUHEHUHN, THUIl KPUCTAJUIMYECKONM PEeHETKH KOHKPETHOTO
BEILIECTBA;

. packpsiBath cmbich [lepuommyeckoro 3akona JI. M. MenaeneeBa u
JIEMOHCTPUPOBATh €r0 TMOHUMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHATHUS
«rnaBHas noArpynma (A-rpymma)» u «mnobounas noarpynma (b-rpynmna)y, mansie u
OonbIIiE  TEPUOJIbI, COOTHOCHUTH OOO3HAYEHHs, KOTOpPbIE HWMEIOTCS B
MEePUOINYECKON TaONHIe, C YUCIOBBIMH XaPaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOlee 4YHUCiIo 3JIEKTPOHOB U
pacrpeiesieHde UX Mo 3JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB AJIEMEHTOB U MX COCJAMHEHUN B Mpejiesiax MaJbIX IMepUOI0B
Y TJIABHBIX MOJTPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

. KJIacCUUIIMPOBATh ~ XUMHUYECKHUE  DJIEMEHTBI, HEOpPraHWYECKHUe
BEIIIECTBA, XUMHUUYECKHE peakIuu (110 YUCIY M COCTaBY YYacCTBYIOUIUX B PEAKIIUU
BCIIECTB, IO TEIUIOBOMY J3(PGdeKTy, MO0 M3MEHEHHMIO CTENEHEH OKHCICHUS
XUMHUYECKUX IJIEMEHTOB);

. XapaKTepU30BaTh (OMHUCHIBATH) OOIINE U CTICTTM(PUICCKUE XUMUIECCKUE
CBOMCTBA MPOCTBIX U CIJIOXKHBIX BELIECTB, MOJTBEPK/as OMKHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U MIOHHBIX YPABHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;
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. COCTAaBIISATb YPABHEHUS JJIEKTPOIUMTHYECKONM IUCCOLMALMMU KHCIIOT,
1IeJI04eH U COJIEH, OJHBIE U COKPALEHHBIC YPABHEHUS PEaKIMi HOHHOTO OOMEHa,
YPaBHEHUS PEaKIMi, MOATBEPKAAOIIMX CYLIECTBOBAHUE TIE€HETUYECKOM CBS3U
MEXy BEIIECTBAMH Pa3JIMUHBIX KJIACCOB;

. PACKpBIBaTh CYIIHOCTb OKHCIMTEIBHO-BOCCTAHOBUTENBHBIX PEaKIAN
HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajaHca ITUX PEeaKIUil;

. IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS,
BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX IIPEBPALICHNUN B PA3JIUYHBIX YCIOBUSAX;

. BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEIIECTB, MACCOBYIO TOJII0 XHMHUYECKOTO 3JIeMEHTa MO (opMyJie COeIWHEHUS,
MAacCOBYIO JOJIFO BEIIECTBA B PACTBOPE, NPOBOAUTH PACUETHI 110 YPABHEHHIO
XAMHUYECKOMN peaKIuy;

. coON0aTh MpaBUjia TMOJb30BAHUA XHMHUYECKOM TOCYIOM M
71a00paTOpHBIM 00OPYJOBaHHEM, a TAK)KE MpaBHUiia OOpaleHMs C BEIIECTBAMU B
COOTBETCTBUM C HMHCTPYKIMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMUMHYECKUX
ONBITOB N0 TOJYYEHUI0O M COOMpPAHMIO Ta3000pa3HBIX BEUIECTB (aMMHUaKa U
YIIIEKUCIIOro ras3a);

. IIPOBOAUTL PEAKUUH, IIOATBEPKIAIONIME KAYeCTBEHHBIM COCTaB
Pa3IMYHBIX BEUIECTB: PACIO3HABATh OIBITHBIM MyTEM XJIOPHUA-, OpOMU-, O,
KapOoHaT-, pocdar-, CUIMKaT-, CyabpaT-, THIPOKCUI-UOHBI, KATUOHBI AMMOHUS U
MOHbl H3YyYEHHBIX METAJUIOB, MNPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKHUX BEIIECTB;

. MPUMEHSATH OCHOBHBIE OIEpaIlii MBICIUTEIBHON JIeATeTbHOCTH —
aHaau3 W CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMaTU3AINIO, BBHISBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — I M3YYCHHS CBOWCTB BEIIECTB U

XUMHUUYECKUX PeaKIuid, €CTeCTBEHHO-HAyUYHbIE METObl MTO3HAHUsI — HAOJIOICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne | HaumeHoBaHue pa3enoB u KonunuecTBo uacoB DNEeKTpPOHHBIE
n/n TEM MPOrPaAMMBbI Bcero | Kontponbshbie | Ilpaktuuec (mudpoBsIe)
paboThI Kue paboTsl | 00pa3oBaTENIbHbIE
pecypchl
Pasznea 1 IlepBoHayanbHble XUMHYECKHE IOHATHSA
1.1 | Xumus- 5 2 https://m.edsoo.r
BaXHEHIIIAasI00J1aCTh u/7f41837c
€CTECTBO3HAHUS U
MPAKTUYECKOU
JIeATETbHOCTH YeJIOBEKa
1.2 | BemecrBa 1 XUMHUYECKHE 15 1 https://m.edsoo.r
peakuuu u/7f41837c
Pa3znen 2.BaxHeiilne npeacTaBUTEIM HEOPraHUYECKUX BellleCTB
2.1 | Bo3nyx. Kucnopon. 6 https://m.edsoo.r
[Tonsitne 06 okcumax u/7f41837c
2.2 | Bogopox.Ilonsitue o 8 1 https://m.edsoo.r
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KHUCJIOTax U COJIAX

u/7f41837c

2.3 | Bona. PactBopsl. [Tonstue 5 1 1 https://m.edsoo.r
00 OCHOBaHUSX u/7f41837c

2.4 | OCHOBHBIC KJIACChHI 11 1 1 https://m.edsoo.r
HEOPraHMYECKUX u/7f41837c
COEMHECHUI

Pasznen 3.Ilepuoanuecknii 3axoH u Ilepuoguyeckasi cucrema xumuieckux djementon /. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYeCKas CBA3b. OKUCINTEIbLHO-BOCCTAHOBUTEIbHbIE

peaxkiun
3.1 | [lepmoauueckuii 3aKOH U 7 https://m.edsoo.r
[Tepuoaudeckas cucremMa u/7f41837c
XUMHYECKHX 3JIeMEHTOB /JI.
N. MenneneeBa. CtpoeHue
aToMa
3.2 | XuMHuecKas CBs3b. 8 1 https://m.edsoo.r
OKHCIIHTEIIbHO- u/7f41837c
BOCCTAaHOBUTEIbHBIC
peakuuu
Pe3epBHOe Bpemsi 3
Htoro 68 4 5
9 KJIACC
Ne | HammeHoBaHUE pa3zeiioB u KomuuecTBo yacoB DIEeKTPOHHBIE
n/m TEM MPOTPaAMMBbI Bcero | Kontponwsubie | Ilpaktuuec (mudpoBsIe)
paboTsI Kue paboThl | 00pa3oBaTEIbHbIE
pecypchl
Pa3nen 1.BemecTBO U XUMHYeCKHE PeaKIIUA
1.1 | IloBTOpeHUe U yriryoOneHue 5 1 https://m.edsoo.r
3HAaHUW OCHOBHBIX u/7f41a636
paszenoB Kypca 8 kiacca
1.2 | OcHoBHBIC 4 https://m.edsoo.r
3aKOHOMEPHOCTHU u/7f412636
XUMUYECKHUX PeaKni
1.3 | DnexTponutuyeckas 8 1 1
JTUCCOIIHAITHS.
XUMUYECKUE PEaAKIINH B
pacTBopax
Pasznen 2.HemeTaJJIBI M HX COeTHHEHHS
2.1 | OOmias xapakTepuCcTHKa 4 1 https://m.edsoo.r
XUMHYECKUX IJIEMEHTOB u/7f41a636
VIIA-rpynnsl. 'anorenst
2.2 | O0mas xapakTepuCcTUKa 6 https://m.edsoo.r
XUMHUYECKHUX DJIEMEHTOB u/7f41a636
VIA-rpynmnsl. Cepa u e€
COCTMHECHUS
2.3 | OOmas xapakTepuCcTUKa 7 1 https://m.edsoo.r
XUMUYECKHUX 3JIEMEHTOB u/7f41a2636
VA-rpynmnsl. A3o0T,
dbochop 1 UX COeTMHECHUS
2.4 | O0mas XxapakTepuCcTUKa 8 1 2 https://m.edsoo.r
XUMUYECKHUX 3JIEMEHTOB u/7f41a636
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IVA-rpynnel. Yriaepon u
KPEMHUI U UX COCIUHECHHUS
Pa3zgen 3.MeTaJJIBI M NX COeAUHEHUS
3.1 | OOmue cBoiicTBa METAJIIIOB 4 https://m.edsoo.r
u/7f41a636

3.2 | Baxueiilne MeTailIbl 1 UX 16 1 2 https://m.edsoo.r
COeTUHEHUS u/7f41a2636
Pe3epBHOe Bpemsi 3
Hroro 68 4 7

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA
1. Xumus. 8 knacc/I"'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBelieHmey;

METOIANYECKHUE MATEPHUAJIbBI VI YUUTEJIA
https://rosuchebnik.ru/ - "TIpocemenue" Kopnopamus Poccutickuii yaeOHUK

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbHI CETH
HUHTEPHET
1.http://www.edu.ru — denepaiibHbIc 00pa3oBaTEIbHBIC PECYPCHI IS OOIIEro
obpazoBaHus/
2. https://educont.ru/ - Katanor mudpoBoro o6pa3oBaTeibHOIO KOHTEHTA.
3. http://school-collection.edu.ru/ - Equnast komiekius mudpoBbIx
o0pa3oBaTeIbHBIX PECYPCOB.
XuMus:
1. http://www.hemi.nsu.ru/ - OCHOBbI XMMHHU. DIIEKTPOHHBIN YICOHUK.
2. http://hemi.wallst.ru/— OG6pazoBaTenbHBIN CAUT IS IIKOJILHUKOB 110 XUMHH
3. https:/turlom.olimpiada.ru/news/436 - Typaup M.B. JlomoHOCOBa
4. https://vos.olimpiada.ru/ - Beepoccuiickast oTMMITHA/a IKOJTBHUKOB.
5. https://chem8-vpr.sdamgia.ru/ - Pemry BIIP.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA
YYEBHOE OBOPYJIOBAHUE
1.IleyaTtHble TaOAMIIBI IO y4EOHBIM TEMAM Kypca.
2.Mopenu KpUCTaUIMYECKUX PEIIETOK; IMIAPOCTEPKHEBBIE U 00BEMHBIE MOJIENN
MOJIEKYI.
3. Komnekunn HeopraHn4ecKux BEIECTB.

OBOPYJAOBAHMUE JISA NPOBEAEHUSA TABOPATOPHDBIX,
IMPAKTUYECKHNX PABOT, IEMOHCTPAIIUI
1. Kommiekt «Mukponabopatopusi Ajis XUMUYECKOTO SKCIIEPUMEHTa» ¢ HA00pOM
COOTBETCTBYIOIIUX PEAKTUBOB. 2
2. Habop peaktBOB 1 000pyaoBanus ajs BeinojgHeHus OI'D no xumuu.
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