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IIOACHUTEJIbBHASA 3AIIMCKA

[lporpaMmMa 110 XHMHM Ha YpOBHe OCHOBHOro o0iiero o6pa3oBaHUs
coCcTaB/ieHa Ha OCHOBe TpeOOBaHMII K pe3y/JbTaTaM OCBOEHHUSI OCHOBHOM
obpa3oBaTreTbHOM TIPOrpaMMbl OCHOBHOT'O 0011[ero 00pa30BaHUsl, TTPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHOM paboueil TMPOrpaMMbI
BOCTIMTAHUS U C YUYETOM KOHI[ETIIIUM TIpeTio/ilaBaHusl yueOHOro TipegMeTa « X UMUsD»
B 00pa3oBaTe/IbHBIX OpraHu3anusx Poccuiickoii @esepariui.

[TporpamMmma 1o XUMUW [AéT TIpe/CTaBleHWe O LiensX, o0lell cTpareruu
oOyueHHusi, BOCIMTAaHUS W pa3BUTHsA OOydYarOIUXCS CpeACTBaMU y4eOHOro
npeaMeTa,  yCTaHaBAMBaeT — o0si3aTesibHOe — TIpeMETHOE  COjieprKaHuUe,
TIpelyCMaTpUBaeT pacrpefie/ieHde ero I0 KjJaccaM W CTPYKTYPHpPOBaHHE TI0
pa3zesaM M TeMaM TIpPOTpaMMbl TI0 XHWMUH, OTpefiesisieT KOJUYeCTBeHHble U
KaueCTBeHHbIe XapaKTePUCTUKH CoJieprKaHus, pPEeKOMeH/IyeMY0
10C/IeZIoBaTeIbHOCTh ~ M3YUeHWS] XUMHM C  yUYETOM  MEXIPeAMETHbIX |
BHYTDHUIIPEIMETHBIX  CBs3eM, JIOTUKA y4eOHOTO TIpoIjecca, BO3PaCTHBIX
ocobeHHOCTel 0OOyuarol[UXcsl, oOrpejenasieT BO3MOXHOCTH TipefMeTa  [ijis
peanu3aliui TpeOOBaHWM K pe3y/ibTaTaM OCBOEHMS OCHOBHOM 0Opa3oBaTesbHOM
IIporpaMMbl Ha YPOBHE OCHOBHOTO 00IIiero oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3ysibTaTaM 00yueHHUs] XMMUU Ha YPOBHe 1ie/iel u3yueHus rpeiMeTa U OCHOBHBIX
BUJIOB yueOHO-TIO3HABAaTeSbHOU [leATeTbHOCTH O00ydYarollerocss 1Mo OCBOEHUIO
yueOHOro Co/iep>KaHusl.

3HaHWe XUMHH CIY)KUT OCHOBOW i1 (DOPMUPOBAHHWS MHMPOBO33PEHMS
oOyuarollerocsi, ero mpejCcTaB/ieHu O MaTepUa/TbHOM eJWHCTBE MHPA, BaKHYIO
ponb urparoT (opMUpyeMble XUMHeW Tpe/CTaBAeHUs] O B3aWMOTIpeBpallleHHsIX
9HeprMi W 00 SBOJIFOI[MH BEIeCTB B TPUPOJe, O TMYTSIX pelleHus T100anbHbBIX
1po0sieM YCTOMUMBOTO DPA3BUTHSI UeJIOBEUECTBA — CHIPbEBOM, SHEPreTHUeCKOM,
TIUIIIEBOM M 3KOJIOTHYeCKoi 0e3011acHOCTH, TTPo0IeM 3/[paBOOXpaHeHMS.

N3yueHune Xumuu:

CIOCOOCTBYeT  peanu3alldd  BO3MOXKHOCTEM IS CaMOpasBUTHS |
dbopMrpoBaHUs KyIbTYPbl TMUHOCTH, €€ 0011el U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHUT BK/aZi B (hOpMHPOBAaHUE MBIIUIEHHS W TBOPUECKHX CIOCOOHOCTeH
oOyuaroluxcs, HAaBBIKOB WX CAMOCTOSITeJIbHOW y4yeOHOUW /leATebHOCTH,
9KCTIePUMEHTANbHBIX W WCCIeI0BaTeIbCKMX YMeHUH, HeoOXOJUMBbIX KaK B
TIOBCe/THEBHOM >KM3HU, TaK U B PO eCcCHOHAMbHOM eI Te/TbHOCTH;

3HAaKOMUT CO CIel[iu(rKOl HAyYHOTO MBIIUIeHHs, 3aK/Ia/blBaeT OCHOBBI
1[e/IOCTHOTO B3TJIsiZia Ha eJMHCTBO TIPUPO/IbI U UesioBeKa, sIBJISIeTCSI OTBETCTBEHHBIM
3TarioM B (hOPMHUPOBAHHY €CTeCTBEHHO-HayYHOH TPaMOTHOCTH 00YYarOIIUXCS;



criocobcTByeT (OPMHpPOBaHUIO IIeHHOCTHOTO OTHOIIEHHsI K eCTeCTBeHHO-
Hay4HbIM 3HaHUSM, K TPUPO/Jie, K YeJIOBEKY, BHOCUT CBOU BKJ/iaZl B 9KOJIOTHUECKOe
obpa3oBaHMe 00yJarOIIUXCS.

[aHHbIle HampaBjieHWs B O0yueHWH XUMHU 00eCrieurBarOTCs Crieldukoin
cofiep)kaHusi yueOHOro  TipefiMeTa, KOTODbIA  SIBJISIETCS  TelarorudecKu
a/lalITHPOBAHHBIM OTpa)keHHeM 6a30BOM HayKW XMMUM Ha OTpe/ie/IEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMuu Ha ypoBHe OCHOBHOTO 00I1jero oOpa3oBaHUsl OPUEHTHPOBAaH Ha
ocBoeHHe O00yYarol[UMHUCS CHUCTeMbl TepBOHAuUa/bHBIX TOHATHUNA XUMHWH, OCHOB
HEOPraHWYeCKOM XWUMHM UM HEKOTOPbIX OT[elbHbIX 3HAUMMbIX TMOHSTUU
OpraHhYeCcKOu XUMUH.

CTpyKTypa cofiep)KaHusi MporpaMMbl M0 XMMUU C()OPpMHPOBaHa Ha OCHOBe
CUCTEMHOTrO ToAXofAa K eé u3yueHuto. CopeprkaHue CK/IaJbIBaeTCsl U3 CUCTEMBI
TIOHSITUM O XUMHUYECKOM 3JIEMEHTE U BellleCTBE U CUCTEMbI TTIOHSITUM O XUMUYECKON
peakiui. O6e 3THM CHCTeMbl CTPYKTYPHO OpraHHW30BaHbl I10 TIPUHIIUAITY
MOC/IeJ0BaTeIbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX MpeJICTaBIeHUMN
Pa3HOr0 yPOBHS:

— aTOMHO-MOJIEKYJ/IIPHOT'O YYeHUs1 KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

— Ilepuoguueckoro 3akoHa /1. V1. MeH/iesieeBa Kak OCHOBHOI'O 3aKOHa XWMUU;

— YUeHHUsI O CTPOEHHUU aTOMa U XUMUUECKOM CBS3H;

— TIpeficTaB/ieHUM 00 3/IeKTPOJIMTUYECKOW [AWCCOIMALIUA  BeIecTB B
pacTBopax.

TeopeTyeckre 3HaHWS PACCMaTPUBAIOTCS HAa OCHOBE SMITMPUYECKU
TOJIyYeHHbBIX U OCMbIC/IEHHBIX (DAKTOB, pa3BUBAIOTCS TOC/IeJOBaTebHO OT OJHOTO
YPOBHSI K [JIPYTOMY, BBLITIOJHSSL (YHKIMM OOBSCHEHUS U TIPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXXHOCTEW TMPaKTAYECKOrO MPUMEHEHUSI U MOJyUeHHUs
M3yuyaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (hOPMUPOBAHUIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaBJISIIOIe HayYHOM KapTUHBI MHpa B JIOTHUKeE
eé CUCTEeMHOW TMpUPO/bl, LIEHHOCTHOTO OTHOLIEHWSI K Hay4yHOMY 3HaHUI0 W
MeTOoJaM TMO3HaHWsS B Hayke. V3yueHrWe XWUMHU MPOMCXOJUT C TpPHBIEUEHUEM
3HAHUW W3 paHee W3yUeHHBIX YyueOHBIX TIpegMeToB: «OKDPYKaroIMii MUD»,
«buonorus. 5-7 knaccbl» U «Pu3MKa. 7 Knacc».

[Ipy wW3yyeHUM XMMHUU TIPOMCXOAUT (POPMUPOBaHME 3HAHWKM OCHOB
XUMHUECKON HayKd Kak 00/laCTM COBPEMEHHOTO eCTeCTBO3HAHMS, MPaKTHUeCKOU
JleATeJIbHOCTU YejloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MUDPOBOW KYJ/IbTYDBI.
3afaua y4yeOHOro mpegMeTa COCTOUT B (DOPMHUPOBAHUU CHUCTEMBbI XHMHUYECKUX
3HaHUM — Ba)KHEWIIMX (DAKTOB, MOHITHH, 3aKOHOB Y TeOPeTUUYECKUX TT0/I0’KEHUM,
JNOCTYNHBIX 0000I[eHHi MHUPOBO33DEHUECKOTO XapakTepa, s3blka HayKH, B



NpUOOILleHNM K HayYHbIM MeTOo/laM TI03HaHWSI TIPU U3YyUeHUM BeIecTB WU
XUMHUYECKUX peakiuii, B (hOpMUPOBAaHWY M Pa3BUTUU TMO3HABaTEeIbHBIX YMEHUM U
WX TIpUMEHEeHWH B YyueOHO-TIO3HaBaTeNbHOW W yueOHO-HCC/Ie[J0BaTe/TbCKOM
JesiTe/IbHOCTA, OCBOEHMM TIpaBW/I 0e30macHOro oOpallleHuss C BeljecTBaMU B
MOBCEeJHeBHOM KW3HHU.

[Tpu “3yyeHUM XMMHHK Ha ypOBHE OCHOBHOTO 00Illero o6pa3oBaHHsI Ba’KHOe
3HaueHue TIPUOOpe/N Takue 11e/H, Kak:

— (¢dopMupOBaHUWe UHTe/IeKTyallbHO pa3BUTOM JIMUHOCTU, TOTOBOM K
camMo0bpa30BaHUI0, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY TIDUHSITUIO pellleHuH,
criocobHOM a/1anTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSIM YKU3HU;

—  HarpaB/IeHHOCTh 00ydeHHWss Ha CHCTeMaTHUeCcKoe MpHoOIeHne
o0yuaroluxcss K CaMOCTOSITe/IbHOM TI03HaBaTe/bHOM JesITe/IbHOCTA, HAyUHBIM
MeTo/laM TI03HaHUs, (HOPMUPYIOIIMM MOTHMBALIMIO W pa3BUTHE CMOCOOHOCTeM K
XUMWY;

— obecrieueHre yCJIOBUM, CTIOCOOCTBYIOIUX NMPHOOpPETEHNIO 00YUarOIIUMUCS
OTbITa Pa3HOOOpa3HOl [esATeNbHOCTH, TO3HAHWS W CAMOIIO3HAHUS, K/THOUEBbIX
HaBLIKOB (K/IFOUEBBIX KOMIIeTEHLMI), MMEIOLIMX YHUBEepCa/JbHOe 3HaueHue [Jist
Pa3/IMYHbIX BUZOB [1eATe/TIbHOCTH;

— dopmupoBaHre 006Iel GYHKIMOHANBHOW W eCTeCTBeHHO-HayuHOU
I'PaMOTHOCTH, B TOM UHC/Ie YMeHHU OOBSICHATb U OIleHWBAaTh SIBJIEHUS
OKpY’Karolllero Mupa, MCIOJb3ys 3HaHUS M OMbIT, T0JIydyeHHble TPU U3yYeHUU
XUMUU, TIDUMEHSATb WX TIpU pellleHHd NpobseM B TOBCEJHEBHOW >XU3HU W
TPY/IOBOM JleATeTbHOCTH;

— (QopmupoBaHue y O0OyYarOIUXCS TyYMaHUCTUUECKHUX  OTHOIIIEHWH,
TOHVMaHHWsl 1IeHHOCTU XWUMHWUYeCKUX 3HaHWW [jid BbIPAOOTKH 3KOJIOTHYECKH
1jeslecoo0pa3HOro TIOBefleHHsI B OBITY U TPYAOBOM [JesiTeIbHOCTU B LIeJisAX
COXpaHeHUsI CBOET0 3/I0POBbsI U OKPY>Katolliei MpUpOIHOMN Cpe/ibl;

— pa3BUTHe MOTHBAI[MM K 00ydeHHIO, CIIOCOOHOCTeH K CaMOKOHTPOJIIO U
CaMOBOCITUTAaHUIO HAa OCHOBe YCBOeHUs 0O0lijeue/ioBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY mpodusisi ¥ HarpaBAeHHOCTH Ja/bHeNIero
o0OyueHwusl.

OOiijee YHCIO YacOB, OTBEAEHHBIX /i1 M3yueHUS XUMUHW Ha YpPOBHe
OCHOBHOTO 0011iero obpa3oBaHusi, coctaB/sieT 136 yacos: B 8 kacce — 68 uacos (2
yaca B HeJle/10), B 9 Kjlacce — 68 yacoB (2 yaca B HeJle/lio).



COJEPXAHUE OBYUEHUSA

8 KVIACC

ITepBoHauya/ibHbIE XUMUYECKHE OHATHSA

[Ipegmer xyMuu. Posib XMMUM B KU3HU 4yesioBeKa. XUMUS B CUCTeMe Hayk.
Tena u BemectBa. ®dusnMyeckre CBOWCTBA BeIeCTB. ArperatHoe COCTOSIHUE
BelllecTB. [ToHsITUe O MeTOJax MO3HAHUS B XUMHU. UMCThIE BeleCTBa U CMeECH.
Crioco06plI pa3ziesieHusi CMecei.

ATOMBI M MOJIEKY/bl. XUMHUUeCcKre 37eMeHTbl. CHMBOJIBI XUMHUYECKUX
371eMeHTOB. [IpoCThie U C/I0XKHBIE BelljeCTBa. ATOMHO-MOJIEKY/IIpHOe y4YeHue.

Xvmuyeckass ¢Gopmysia. BaneHTHOCTb aTOMOB XUMHYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOCWTe/NbHAas aTOMHasi Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHast Macca. MaccoBast 1011 XMMHAUYeCKOr0 3/1eMeHTa B
COeIMHEHUH.

KonuuecTtBo BeiectBa. Monb. MossipHasi Macca. B3auMOCBSI3b KO/TMUECTBa,
MacChl W 4YMC/Ja CTPYKTYPHBIX eAuHMI] BellecTBa. Pacuétbl 1o dopmynam
XUMHUYECKUX COeIMHEeHUMN.

du3nuecKkre U XMMUUecKue sIBJieHUsl. XMMUueckasi peakijusi U eé TIpU3HaKH.
3aKOH COXpaHEeHUsI MacChl BelleCcTB. XuMuUuyeckue ypaBHeHust. Kaccudukaius
XUMUUECKUX peakliui (coequHeHMs, pa3/ioKeHHs], 3aMellleHus, o0OMeHa).

Xumuueckutl IKcnepumeHm:

3HaKOMCTBO C XMMHYeCKOM TOCY/I0M, TpaBuiaMu paboThl B 1abopaTopuu U
npruéMaMu oOparrieHust ¢ JlabopaTOpHBIM 000PYZIOBaHUEM, HM3yUeHWe U OIMHCaHHue
bu3UecKux CBOWCTB 00pa3lloB HeOpraHWYeCKWX BelleCcTB, HabO/ojeHue
¢u3nueckux (I/aBleHUWEe BOCKa, TasiHUMe JbJa, pacTUpaHWe caxapa B CTYIIKe,
KUMeHWe U KOHJEeHCalUs BOJbl) U XMMUUeCKHUX (rOpeHUe CBeuM, TNpPOKaJvMBaHUe
MeZIHOM MMPOBOJIOKH, B3aUMOZEMCTBYE MeJia C KUC/IOTOM) sIBJIeHWH, HabroieHre u
ONMCaHWe TMPU3HAKOB TPOTEKAHUSI XMMHUUECKUX peakluu (pa3/jokeHWe caxapa,
B3aMMO/IENICTBUE CePHON KHCJIOThI C XJIOPUOM Oapus, pa3/ioxKeHUe TUIPOKCH[A
Meau (IT) mpu HarpeBaHWU, B3aUMO/IeHCTBUE Kejie3a C pacTBopoM coiu Meau (1),
W3ydeHHe CIoCOOOB pa3jie/ieHHsi CMecei: C TIOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbIllapUBaHue, AUCTWIISALMS, XpoMaTorpadus, MpoBefieHue OUMCTKU MOBapeHHOM
comu, HaOmofeHWe W OMKMCAHWe  pe3y/ibTaTOB  TPOBeJeHUsT  OIbITa,
WTIOCTPUPYIOI[Er0 3aKOH COXPaHeHWsl MacChl, CO37laHHWe Mo/jie/ied MOJIeKYy/l
(LIapocTep>KHeBBIX).

BaxHeN1iie npe/CTaBUTe/IM HeOPraHMUeCKHUX BellecTB

Bo3nyx — cmech rasoB. CocraB Bo3gyxa. Kuciopon — 3/eMeHT U IpoCToe
BelllecTBO. HaxoxkzeHue Kuc/iopoga B Tipupojie, (GU3MUyeckue U XUMHUYeCKue
cBoiictBa (peakiuu ropeHws). Okcuabl. IIpumeHenue Kuciopoga. CriocoOsl



ToJlyueHus KWCAopoJa B JiabopaTOpuM U TIPOMBIILJIEHHOCTH. KpyroBopot
K1CI0poAa B mpupo/ie. O30H — a/IoTporHas MoJu(UKalus KUCJI0poa.

TernoBor 3¢Q(eKT XMMHWUeCKOW peakLyd, TePMOXMMHUYECKHWe ypaBHEHWMS,
5K30- W SHJIOTePMHYECKHe peakluu. TOIUIMBO: Yrosb W MeTaH. 3arps3HeHue
BO3/lyXa, yCUJIeHUe MapHUKOBOr0 3(pdeKTa, pa3pylleHre 030HOBOTO CJIOS.

Bopopon — s/neMeHT M TpocToe BelecTBO. HaxokaeHue Bogopoja B
npuposie, Gu3NUecKrhe W XUMWUYECKHe CBOKWCTBa, TIPUMEHEHHe, CIoCOO0bI
T1o1y4yeHust. KucioTsl U COU.

MonsipHbIii 06bEéM ra30B. PacuéThl 110 XUMHUUYECKUM YDaBHEHUSIM.

du3nueckre CBOMCTBA BOAbl. Boja Kak pacTBopuTe/b. PacTBOpHI.
HachblieHHble U HeHachlllleHHble PacTBOPbI. PacTBOPUMOCTHL BeleCTB B BOJE.
MaccoBas 107151 BelljeCTBa B pacTBope. XMMHYeCKHe CBOMCTBa BOAbl. OCHOBaHUSI.
Ponb pacTBOpPOB B MpUpOJe U B )KW3HU 4esioBeKa. KpyroBopoT BOAbl B MPUPOZE.
3arpsisHeHue NPUPOAHbIX BOJ. OXpaHa U OUMCTKA TIPUPOJHBIX BOJ,.

Knaccudukaiyuss HeopraHuueckux coeguHeHud. Okcugpl. Kiaccudukaius
OKCHJIOB:  coyieobpasyroiijie  (OCHOBHBIE, KHUC/IOTHbIe, aM(oOTepHbie) W
HecosieoOpa3ywoie. HomeHk/naTypa OKcugoB. Pusnueckre U XUMHYECKHe
CBOMCTBa OKCH/OB. [loyueHre OKCHU/OB.

OcHoBanusi. Knaccudukaiusi OCHOBaHWM: IIEJI0OYM W HepaCTBOPHUMBbIE
ocHOBaHHUsA. HomeHKnaTypa ocHoBaHui. PuU3NUeCKWe M XHMMHUUYeCKHe CBOWCTBA
ocHOBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukaims kuciotr. HomeHknatypa Kuciot. @usndeckuie U
XMMUUeCKre CBOMCTBa KMCIOT. Psig akthBHOCTM Meta/uioB H. H. Bbekeroga.
ITomyuyeHue KUCIIOT.

Comu. HomeHnknarypa coneid. Pr3nyeckrie U XMMHAUECKHe CBOMCTBA COJIEH.
[TonyueHue coJien.

['eHeTHUeCKasi CBSA3b MeXX/ly K/IaCCAaMU HeOPraHUUeCKUX COeIMHEHUH.

Xumuueckutl 3KcnepumeHm:

KaueCTBEHHOe OmpejieJieHre COoZlep>KaHrs KMCI0poZa B BO3[yXe, MOyueHue,
cobupaHve, paclio3HaBaHHWe U U3ydyeHWe CBOWCTB KUCI0poJa, HabsojeHue
B3aMMO/IEMCTBUSI BeIleCTB C KHUCJIOPOAOM W YC/IOBUS BO3HUKHOBEHUSI U
TIpeKpalljeHusi ropeHusi (Mo)kapa), O3HaKOMJIeHWe C oOpasllaMud OKCHAOB U
olMcaHre WX CBOMCTB, TO/MydyeHWe, coOMpaHHe, pacrio3HaBaHWe U U3yueHHe
CBOMCTB BOJi0pojia (ropeHue), B3auMOZeMCTBUe Boopoja C okcugom Mmeau (II)
(BO3MO)XKHO HCTIO/Ib30BaHUE BU/I€OMATepPHa/IOB), HaO/ojeHHe 00pa3lioB BeIecTB
KOMMueCcTBOM 1 Mojb, HCCeloBaHHEe 0COOeHHOCTel DPACTBOPEHUs BeIeCTB C
pPas/iMuHOM PpPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pAaCTBOPOB C OMpeJe/éHHOU
MacCOBOU /i0Jield paCTBOPEHHOTO BellleCTBa, B3aWMO/IeiCTBHE BO/Ibl C MeTasllaMu
(HaTpyeM U KaiblieM) (BO3MOXXHO MCIIO/Ib30BaHMEe  BH/eO0MaTepHasoB),



uccieoBaHe 00paslloB  HEOpraHWYecKHMX BeleCTB Pa3/iMyHbIX  K/1acCOB,
HabmoieHre U3MeHeHHsI OKpaCKU MH/IWKAaTOPOB B PAacTBOpax KUC/IOT U IIe/Iouel,
v3yueHue B3aumojielcTBusi okcuzaa Meau (II) ¢ pacTBopom cepHOUM KMC/IOTHI,
KUCJIOT C MeTaj/ylaMH, peakUWd HeUuTpaiu3alyd, TOoJyuyeHWe HepacCTBOPHUMBIX
OCHOBAaHHWW, BBITECHEHHE OJHOr0 MeTajla APYTMM M3 pacTBOpa COJIM, pPeLleHUe
9KCIIepUMEHTAbHBIX 33/lau 10 TeMe «BarkHellllie KjacChl HeOpraHWUYeCKHX
COeIUHEHU».

Ilepuoanuecknd 3akoH u Ilepuognueckas cucreMa XUMHUYECKHX
emenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHUeCKas CBA3b.
OKuC/IMTeIbHO-BOCCTAHOBHUTE/IbHBIE PeaKIuu

[lepBble MOMBITKM KAaCCU(MUKALIMM XUMHAUECKUX 37eMeHTOB. [loHsiTe o
rpyIIax CXOJHBIX 3JIEMEHTOB (ILeJIOUHble W II[e/IOUHO3eMe/IbHbIe MeTasllbl,
rajioreHbl, UHepTHbIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3ytoT aM(bOTepHbIe OKCU/IBI
Y TUIPOKCU/IBL.

[Teproanyeckuii 3akoH. [lepronueckasi cuCTeMa XUMUUECKUX 371eMeHTOB /1.
. Mengeneera. KopoTkorepuogHass M JJIMHHONEpPHOAHass  (POpMbI
[Teprognyeckoy cructembl Xumuueckux 3eMeHToB 1. V1. Menpgeneesa. Ilepuoabt
y rpynnbl. PU3MYecKUi CMBIC TOPSAKOBOTO HOMepa, HOMEpOB Iepuoja |
TPYMIIBLI 3/7IEMEeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX szep. V3oTorbl. OneKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aToMOB TiepBbiX 20 XUMHYECKHX 3JIEMEHTOB
[Tepuognueckori cuctembl 1. V. MeHpeneeBa. XapaKTepHUCTUKa XUMHUUYECKOTO
37IeMeHTa T10 ero nosokeHuto B [lepuoanueckoit cucteme [1. Y. MeHeneeBa.

3aKOHOMEPHOCTM U3MeHeHUsl pajuyca aTOMOB XUMUUEeCKUX 3J1eEMEHTOB,
MeTa//TMYeCKUX U HeMeTa/UIMUeCKUX CBOMCTB 0 FPYIIaM U ITepruoiam.

3HaueHue [Teproanyeckoro 3akoHa U [Teproanyeckor CUCTeMbl XUMUYECKHAX
37IEMEHTOB [/ Pa3BUTHSI HayKu W TpakTuku. [I. VI. MeHgeneeB — y4éHbIA U
rpakJjaHuH.

XuMuueckasi cBsisb. KoBajsieHTHasi (MOJsipHasi U HeToJisipHasi) CBSI3b.
OJIeKTPOOTPULIATETIbHOCTh XUMHAUECKUX 3/IeMeHTOB. VIOHHas CBSI3b.

Crerienb  okuc/ieHUs.  OKUCIUMTE/IbHO-BOCCTAHOBUTE/IbHbIE  PeakLUU.
[Iporieccel OKMC/IeHUs1 U BOCCTaHOBJIeHUs. OKUCIMTe/IA U BOCCTAHOBUTEJIH.

Xumuueckutl 3KcnepumeHm:

n3ydyeHre oOpa3l[0B BelleCTB MeTA//IOB W HeMeTa/l/IoB, B3auMOZelCTBUe
TMAPOKCHA IMHKa C pacTBOpaMM KWUCJIOT W 1ie/iouel, TIpOBefieHre OIIbITOB,
WUTKOCTPUPYIOLMX ~ MNPUMEPbl  OKWUCJ/IUTE/IbHO-BOCCTAHOBUTEIBHBIX  peaklui
(ropeHue, peakLiUM pas3/iOKeHUs], COeJUHEHNS).

MesxcnpeomemHble ces3u



Peanu3aius MeXIpeJMeTHbIX CBs3€M TIPM U3yYeHUM XUMUKA B 8 Kiacce
OCYIIIeCTB/ISIETCSI Uepe3 HCI0/Ib30BaHMEe KaK OOIUX eCcTeCTBeHHO-HayUHbIX
TOHSATUM, TaK Y TIOHATUM, SB/SIOIIUXCS CUCTEMHBIMU /i OTAEeIbHBIX MpPeIMEeTOB
eCTeCTBeHHO-Hay4YHOr' 0 LIUKJIA.

OOb1ire ecTeCTBeHHO-HayuHble TIOHATHS: Hay4yHbIA (DaKT, TUIIOTE3a, TeOpHs,
3aKOH, aHalu3, CUHTe3, KiaccuduKalus, TepUoAUYHOCTb, HabsoeHue,
5KCIIePUMEHT, MO/|e/TMPpOBaHue, u3MepeHure, Mo/ie/ib, SIBJIeHUe.

@du3nKa: MaTepusi, aTrOM, 53JIeKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIW[,
W30TOIbl, PAJMOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUU 3apsif], BelleCcTBO, TeJo,
00BEM, arperaTHoe COCTOSIHUE Bell[eCTBa, ra3, (u3nueckve BeMUMHbBI, eIUHHULIbI
r3MepeHusi, KOCMOC, TIJIaHeThl, 3B€3/bl, CoJHLIe.

Buosorus: poTocuHTes, AbIXxaHue, brocdepa.

'eorpadusi: atmocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/BI,
T10J1e3HbIe MCKOIaeMble, TOTIMBO, BOJHbIE PeCyPChI.

9 KJ/IACC

BemecTBo U XMMHUUecKasi peakius

[Teprognueckuii 3akoH. [lepuoanueckas cucTeMa XMMUUECKUX 371eMeHTOB /1.
. MengeneeBa. CTpoeHuWe aTOMOB. 3aKOHOMEDHOCTH B H3MEHEHUM CBOMCTB
XAMMWYECKUX 3/IEeMEHTOB TMIePBbIX TPEX TIepUOJIOB, Ka/usl, KaJbLUs U UX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHHeM 3jeMeHTOB B [lepuoguueckou
CUCTeMe U CTPOeHHWeM UX aTOMOB.

CTpoeHue BelleCTBa: BU/bl XMMUUECKOW CBSI3U. THIbI KPUCTaTMUECKUX
PEIIETOK, 3aBUCHMMOCTb CBOMCTB BeIlleCTBa OT THIA KPUCTA/VIAUECKOU PEelléTKU U
BHU/Ia XMMUUECKOW CBSI3U.

Krnaccudukaiysi ¥ HOMeHK/IaTypa HeOpraHuueckKux BelecTB. XUMHUYecKue
CBOMCTBA BEILleCTB, OTHOCSILIMXCS K Ppa3/IMUHbIM KJjacCcaM HeopraHu4eCcKux
COoeIMHEHWH, TeHeThUYeCKasi CBSI3b HEOPraHUYeCKUX BeIeCTB.

Krnaccudukalysi XuMUUYeCcKrx peakiyii 1o pa3/IMuHbIM TIpU3HaKam (110 YnCTy
YW COCTaBy YUaCTBYIOL[MX B peakLMU BeIIecTB, MO TervioBoMy 3(deKrty, To
V3MEHEeHHUIO CTelleHel OKUC/eHUs] XMMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, TI0
y4acTUIO KaTaau3aTtopa). JK30- U SHAO0TepMUYEeCKUe peakliy, TePMOXUMHUUeCKUe
ypaBHeHUs.

[ToHATHE O CKOPOCTH XMMHMUeCKOlW peakijuu. [loHaTHe 00 oOpaTUMbIX U
HeoOpaTUMbIX XUMHUYEeCKUX peakiusix. [TOHsiTUe 0 TOMOTeHHBIX U TeTepOreHHbIX
peakiusx. [lonsitue o katanuse. [IoHATHME O XUMHUUECKOM paBHOBeCUU. PaKTODBI,
B/IMAIOIME HAa CKOPOCTb XWMHWYECKOM peakiud W T[0JI0KeHUe XUMHUYeCKOro
PaBHOBECHSI.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE  Peakl[uM,  3/IeKTPOHHBIM  GasaHc
OKHCJIUTE/IbHO-BOCCTAHOBUTETbHOM peakLuu. CocragsiieHne ypaBHEHUU



OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakliid C  MCIO0Jb30BaHUEM  MeTOoJa
3/IEKTPOHHOTO OasaHca.

Teopust 3MeKTPOIMTUYECKON [TUCCOLMALIMU. DJIEKTPOIUTBI U He3/IEKTPOIUTHI.
Katuonbl, aHWOHBI. MexaHu3M AUCCOLMAlMU BeL|eCTB C pa3/uYHbIMU BHJAMU
XUMUUeCKou cBsizu. CremneHb Auccoraiyi. CuibHbIe U c/labble 3/1eKTPOJIUTHIL.

Peakiivy MIOHHOTO 0OMeHa. Y C/IOBUSI TIPOTeKaHUsl peakliiii HOHHOTO 0OMeHa,
MO/Hble U COKpAllléHHble WOHHbIe ypaBHeHUs peakuuid. CBOWCTBa KHUCJIOT,
OCHOBAaHMM M COJeli B CBeTe TIpeACTaBJAeHHN 00 3IeKTPOIUTHUYECKOU
aucconuanuu. KauectBeHHbIe peakiiuv Ha UOHBI. [IoHATHE O TH/IPOJM3€e COMei.

Xumuueckutil 3KcnhepumeHm:

O3HAaKOMJIEHHEe C MOJEJSIMU KPUCTA/I/TMUECKUX PEIIETOK HeopraHuJeCcKHUX
BeIIeCTB — MeTa/UIOB M HeMeTa/yIoB (rpauTa W anMasa), CIO0XKHBIX BelecTB
(xsIopyga HaTpusi), UCCAeJOBaHUEe 3aBUCUMOCTU CKOPOCTH XMMHUYECKOU peakluu
OT BO3[IeMCTBUS Ppa3/UUHBIX (DAKTOPOB, MCC/Ie[OBaHUE 3JIEKTPOMPOBOJHOCTH
pacTBOPOB BeLeCTB, TpoLiecca [AWCCOLMALMA KUCIOT, Ile/loued U Comed
(BO3MOXXHO  WCIIONb30BaHWE BHUJEO MaTepuajoB), TIPOBeJleHHe  OIIbITOB,
WUTIOCTPUPYIOIIINX ~ TIPU3HAKKW ~ TIPOTeKaHWs  peaki[uii  HOHHOTO  oOMeHa
(obpa3oBaHue ocaZika, BbiZieieHMe ra3a, oOpa3oBaHWe BOAbI), OIbBITOB,
WUTIOCTPUPYIOLUX ~ TNPUMEPbl  OKUC/IUTE/IbHO-BOCCTAHOBUTEIBHBIX  peakiui
(ropeHuMe, peaklMM pa3/oKeHWsl, COeUHEHNs), pacrio3HaBaHWe HEeOpraHUYeCKUX
BEl[eCTB C TIOMOLIbI0 KayeCTBEHHBbIX peaklWii Ha HOHbI, pelleHue
9KCIepUMeHTabHBIX 3aJay.

HemeTanibl 1 MX coeJMHEHUS

OOijast xapakTepucTuKa TajoreHoB. OcO0eHHOCTH CTPOeHHsI aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHue U (PU3MUeCKre CBOMCTBA IMPOCTBIX
BEl[eCTB — TrajoreHoB. XWMHYeCKHMe CBOWCTBA Ha MpuUMepe  XJjopa
(B3aMMOJIeMICTBME C MeTa//laMd, HeMeTa/l/laMH, lLiesouyaMu). XJIOPOBOJOPOZ,.
ConsiHasg KWC/I0Ta, XWMUYECKWe CBOMCTBA, TOyueHWe, MpuMeHeHue. [lericTBUe
XJIoOpa U XJIOPOBOJIOPOJia Ha OpraHuW3M 4ejioBeKa. BakHeilllve XJI0puAbl U UX
HaxoKJeHue B TIPUPOJE.

O61iast xapakrepucTrika 3reMeHTOB VIA-rpymmbl. Oco6eHHOCTU CTpPOeHUS
aTOMOB, XapaKTepHble CTereHU okuciaeHus. CTpoeHue U ¢ur3nUeckue CBOMCTBA
TIPOCTBIX BeLeCTB — KUCI0PO/ia U Ccepbl. AJIJIOTPOINHbIE MOAU(PUKALIMMA KUCI0POJa
U cepbl. XUMUYecKrde CBOWCTBa cepbl. CepoBOJOpPOA, CTpOeHHe, (PU3nyeckrie U
XUMUUecKre CBOMCTBa. OKCUABI Cepbl KaK TpeACTaBUTE/Nd KUCIOTHBIX OKCHUJIOB.
CepHas KHC/IOTa, GU3NUECKWe W XUMHUeCKWe CBoMcTBa (0Omue Kak
Npe/iCTaBUTeII  Kjacca KUCIOT W croeluduueckye). XHUMUUeCKUe peakluy,
Jie)kaljie B OCHOBe TIPOMBIILJIEHHOTO criocoba ToJ/iyueHHsi CepHOWM KHUCJIOTHI.
[IpuMeHeHue cepHOM KUCI0ThL. COMM CEPHOM KUC/IOThI, KaUeCTBeHHAsi peakijysi Ha



cysbar-uoH. Haxoxx/eHre cepbl U e€ coelMHEHUW B mpupoje. XUMUYeCKoe
3arpsi3HeHre OKpY»Katollleld Cpefbl COeJUHEHUSIMU Ccepbl (KUCIOTHBIE [TOXIU,
3arpsi3HeHHe BO3/[yXa U BOJJOEMOB), CIIOCOOBI ero rpeoTBPall[eHus.

OO011jasi xapakTepucThKa 3/eMeHTOB VA-rpyribl. OCoOOeHHOCTU CTPOeHHs
aTOMOB, XapaKTepHble CTeleHU OKUCJ/IeHWs. A30T, paclpoCTpaHeHWe B TMPUPO/E,
(r3nueckue U XUMUUeCKre CBOMCTBa. KpyroBopoT a3oTa B pupoje. AMMUaK, ero
bu3nUeckue ¥ XMMHUUYeCcKre CBOMCTBa, MoJiyueHre U npuMeHeHue. Cov aMMOHMS,
vx ¢ur3nUeckue U XuMHU4eckre CBOMCTBa, puMeHeHre. KauecTBeHHasi peakiiysi Ha
VOHbI aMMOHMs. A30THas KHMCJIOTa, eé moJiyueHue, (pU3NuecKue U XUMUUeCKHue
cBoiicTBa (0Oll[Me KakK TMpeACcTaBUTeNsT Kjacca KHCAOT U crenuduyeckue).
Wcrnonb3oBaHWe HUTPATOB U CoJiedk aMMOHMST B KaueCTBe MUHepa/bHbIX
yaobpeHuii. XuMHUeCKoe 3arpsisHeHre OKpYKarollei cpefibl COeIMHEeHUSIMU a30Ta
(KMCTIOTHBIE [OXAW, 3arpsi3HeHHWe BO3[yxa, TOYBbl KW BOAOEMOB). docdop,
a/uiIoTponHble Mogudukaimu (ocdopa, usrueckue U XUMUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u dpochopHasi Kucaora, (pusnueckre U XuMHAYeCKue CBOMCTBa,
nosiyuenue. Vcronb3oBanue hochaToB B KauecTBe MUHEPATbHBIX Y00peHUH.

OOb1ijasi xapakTepucTuKa 371eMeHTOB [VA-rpymmbl. OcoO0eHHOCTH CTpPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIeHWs.  YTJIepoZ,  a/uIOTPOITHBIE
MoAUGUKALIUKM, paclpoCTpaHeHue B TIpUpofie, Gu3Myeckve U XUMHUUeCKUe
cBoiicTBa. Afcopbims. KpyroBopot yrnepoga B npupozie. OKCHAbI yriaepoja, ux
¢du3nueckue W XUMUUYECKWe CBOMCTBA, [€MCTBME HA JKUBble OpPraHU3MBbI,
roJiyueHre U TIpUMeHeHHe. DKOJIorhueckre mpobsieMbl, CBsi3aHHbIE C OKCHOM
yrnepoaa (IV), rurotesa r/00anbHOrO TIOTEIVIEHWS KAMMaTa, ITApPHUKOBBIN
3¢ dekT. YrosbHas KUCIOTa U eé Cod, Ux (r3nueckue U XUMUUeCcKre CBOMCTBA,
rojiyueHWe U TpuMeHeHWe. KauecTBeHHasi peakiydss Ha KapOOHaT-HOHBI.
Wcnonbp3oBaHue KapboHaTOB B OBITY, MeAULIMHE, MPOMBIIIEHHOCTA U CelbCKOM
XO3SUCTBe.

[TepBoHava/ibHbIe TIOHSATHS 006 OpraHUYecKUX BellecTBax Kak O COeIMHEHHUIX
yrjaepoja (MeTaH, 3TaH, STUJIeH, alleTUIeH, 3TaHOJI, TJIMLePUH, YKCyCHas KUC/I0Ta).
[Ipypo/iHble WCTOUHWMKHU YIJIEBOJIOPO/IOB (YyroJsib, TMPUPOAHBLIM Ta3, He(Th),
TIPOAYKTBI UX TiepepaboTKu (OeH3WH), WX pO/ib B OBITY W IPOMBIILJIEHHOCTH.
[ToHsaATHe 0 OMOOrUUeCKN BaXKHBIX BeIlleCTBaX: KUPaX, Oe/lkax, yriaeBojax — U UxX
poJM B JKWA3HM uUejioBeKa. MarepuaqbHOe €JUHCTBO OpPraHUYecKux U
HeOpraHWYyeCcKrX COeJJMHeHHUH.

KpemHuii, ero @usnueckue U XHMUUECKUe CBOMCTBa, TO/lyueHUe U
npumeHenre. CoeauHeHMs KpeMHHS B mpupoge. OOmue ImipeacTaB/ieHUs 00
okcuge kpemHus (IV) u kpemHueBour kucyiote. CAIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B TIPOMBIILLIJIEHHOCTH. Ba)kHelilllne CTpoOUTe/bHbIe MaTepUasbl: KepaMuKa,



CTEeK/I0, 1ieMeHT, 6eToH, >keme300eToH. ITpo6iemMbl 6e30IMacHOTO MCIIOIb30BaHUS
CTPOUTEJIbHBIX MaTepyasioB B MOBCeHEBHOW »KU3HHU.

XumuuecKuti 5KcnepumeHm:

n3ydeHre 00pa3lioB HEOPraHWYeCKUX BeIeCTB, CBOWCTB COJSTHOW KHCJ/IOTHI,
TIpOBe/ieHNe KaueCTBEeHHBIX peakKlMii Ha XJIOPUA-MOHbI U HaO/Io/ieHre TIPU3HAKOB
VX TPOTEKaHUs, OMbIThbl, OTpa’Kawollyde (QU3NYecKhe W XHMMHUYECKHe CBOKMCTBA
raJloreHOB U WX COeJMHEeHUU (BO3MOKHO WCIMOJIb30BaHWE BH/leOMAaTepHasioB),
O3HaKOMJIeHHe C o0pa3ljaMu X/JIOpPHAOB (TajJoreHU/IOB), O3HAKOMJIEHHE C
obpasijaMu  ceppl U €€  coefWHEHUSIMH  (BO3MOXKHO  HCIIO/Ib30BaHUe
BH/ileOMaTepuasoB), HabroeHre Tipoliecca o0yrauMBaHUsS caxapa o/ JelCcTBUeM
KOHLIEHTPDUPDOBAaHHOM CEPHOM  KHUC/IOThl, U3y4YeHHWe XHUMUUEeCKHUX CBOWCTB
pa30aB/ieHHOW CepHOU KUCJ/IOThI, TIPOBeZieHe KaueCTBeHHOU peaKliy Ha CyJib(har-
WOH U HabsrofieHWe Tpu3HakKa e€ TMpOTeKaHUs, O3HaKOMJieHHe C (PU3NUYeCKUMU
CBOMCTBaMHU a3oTa, ¢ochopa M HUX coeAuHEHUN (BO3MOXXHO MCIIO/Ib30BaHUE
BH/IeOMaTepHasioB), oOpa3jaMy a30THBIX U (oCOPHBIX yA00peHuH, TTo/TyueHue,
cobupaHve, pacrio3HaBaHWe U U3ydYeHWe CBOWCTB aMMHaka, IIpOBefieHHe
KaueCTBEeHHbIX PeaklMi Ha UOH aMMOHHUS U ¢docdaT-uoH U u3ydyeHre MPU3HAKOB
MX TIPOTeKaHus, B3aUMO/IelCTBHe KOHI|EHTPMPOBAaHHOM a30THOM KUC/OThI C Me/IbI0
(BO3MOXKHO  WCMOJIb30BaHWE  BUJleOMAaTepUasioB), v3yueHue  MoJjesnen
KPUCTa/UIMUeCKUX PpeIIETOK anmasa, rpadura, ¢ysiiepeHa, O3HAKOMJIeHHEe C
TIpoL[eccoM aZicopOiy pacTBOPEHHBIX BeIeCTB AKTUBUPOBAaHHBIM YIJIEM U
yCTPOMCTBOM MpOTHUBOrasa, MojiyyeHue, cobupaHve, pacrio3HaBaHUe U U3yueHue
CBOMCTB YTJIEKHCJIOTO Tra3a, MpOBe/ieHWe KaueCTBEHHBLIX peakIMi Ha KapOoHaT |
CUMKAT-UOHbl Y HW3yUeHWe TPU3HAKOB HUX IIPOTEKaHUs, O3HAaKOMJIEHHe C
TIPOJIyKLIMed CUIMKAaTHOW TPOMBILIJIEHHOCTH, pellleHrue SKCIepUMeHTaTbHbIX
3aja4 Mo TeMe «BakHelI11e HeMeTal/Ibl U UX COeJJUHEHUS».

MeTtanibl 4 MX CoeJMHEHHUS

OO011jasi XapaKTepUCTHKAa XUMUUECKHX 3/IEMEHTOB — METa/IJIOB Ha OCHOBAaHUH
UX TonokeHusi B Ilepuoanyeckor cucteMe XWMHUYeCKUx »3jeMmeHTtoB 1. U.
MenpesneeBa U cTpoeHuss atoMoB. CTpoeHue MeTa/l/ioB. MeTa/yinueckas CBsI3b U
MeTa//TMyecKasi  KpUCTa/uIMuecKass  pelléTka.  JJeKTPOXUMHUUeCKUH  psfl
HaTpsDKeHUH MeTasiioB. @u3nUeckrie U XMMHUUeCKWe CBOMCTBa MeTas/uioB. Obiiue
crocobbl ToydeHUss MeTanioB. [IoHATHE O KOpPpPO3WM MeTaslyIoB, OCHOBHBIE
crocobbl 3ammThl UX OT Koppo3uu. CriaBbl (CTajib, YyryH, AHOPaJOMHHUMH,
OpoH3a) 1 uX IpUMeHeHHe B OBITY 1 TIPOMBIIITIEHHOCTH.

[IleiouHbIe MeTa/ibl: MOJIOKeHHWe B [leproguueckor chcTeMe XUMUYECKHUX
snemeHTOB [I. V1. MeHeneeBa, CTpoeHHWe MX aTOMOB, HaxOXJeHHe B IIPUPO/e.
®u3nuecKkrde U XMMHUUYeCKHe CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuabl U



TUIPDOKCHJbI HaTpusi M Kaausl. lIpuMeHeHWe 11leJIOUHBIX MeTalJIOB U HUX
coeIMHEeHUH.

[IlesioyHO3€eMe/IbHbIE MeTa//Tbl MarHUM W Ka/lbLiUM: TOJIO)KEHHWE B
[Teprognueckor crcTeMe XxMMHUYeCcKux 3jeMeHTOB [I. M. MeH/eneeBa, cTpoeHue
VX aTOMOB, HaxoXKJeHue B Tipupoze. Prsudeckre U XUMUUeCKHe CBOMCTBA MarHust
U Kanblus. BaxnHelive coefuHeHUs KajibliUs (OKCHJ, TUAPOKCHUJ, COJIH).
JKEcTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHeHusl.

AsroMUHUN: TIoJIoKeHWe B [lepronueckon cucTeMe XUMUYECKUX 3/IEMEHTOB
. N. MenzeneeBa, CTpoeHUWe aToMma, HaxOXJeHWe B Iipupofe. dPusnueckue U
XUMHUYeCKHe CBOMCTBa a/lOMUHMSI. AM(OTepHble CBOMCTBA OKCHU/Ia U TMAPOKCH/A
aJTFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckor cucteMe XMMHAYECKUX 371eMeHTOB /1.
V. MenzeneeBa, CTpoeHHWe aToma, HaxoxKJeHue B mpupoge. dusnueckue u
XUMHUYeCKre CBOMCTBa »kese3a. OKCU/bI, THAPOKCH/IBI U o kese3a (1) v xkene3a
(ITI), ux cocras, CBOMCTBA U MOyUYeHUE.

Xumuueckutl 3KcnepumeHm:

O3HaKOMJIeHHWe C oOpa3llaMd MeTa/uVIOB M CIUVIaBOB, UX (U3NUECKUMHU
CBOMCTBaMH, U3yueHHWe  pe3y/JbTaTOB KOPPO3WHM  METa/VIOB  (BO3MOJKHO
WCTI0/Tb30BaHHe BHZIeOMaTepUasioB), OCOOEHHOCTEH B3aMMOZEMCTBUS OKCH[A
KaJbLUsl WM HaTpusi C BOJOM (BO3MOJKHO WMCIIO/Ib30BaHUE BH/IeOMAaTepHasioB),
WCCieloBaHUe CBOMCTB »KECTKOM BO/IbI, MpOLIeCcca TOPeHUs Kee3a B KUCJI0pPOZe
(BO3MOXXHO  HCIIO/Ib30BaHWE  BHUJleOMAaTEPUA/IOB), TMPU3HAKOB  MPOTEKaHHUs
KaueCTBEHHbIX peakl|id Ha WOHBI: MarHusl, Kaablys, aJlOMUHUS, 1[MHKA, >Keje3a
(II) u >xene3a (III), mequ (II), HabrOZEHME U OMHCaHKWe TIPOLIECCOB OKpAIIUBAHUS
MJlaMeHd MWOHAMM HaTpus, Kaaus U Kajablusi (BO3MOKHO MCII0/Ib30BaHUe
BU/leOMaTepUasioB), UCC/ieloBaHUe aM(POTepHbIX CBOMCTB TMAPOKCHUA aTFOMUHUS
Y TUJPOKCH/a LIMHKA, pellieHre SKCIIePUMEHTa/IbHBIX 3a/iau Mo TemMe «BakHeuime
MeTaJl/Tbl U UX COeUHEHUSI».

XuMMA U OKpYy)Kawllas cpeaa

BeljectBa M Marepuanibl B TOBCEJHEBHOU >XM3HU 4YesioBekKa. besomacHoe
WCTI0/Tb30BaHHe BeI[eCTB U XUMUUECKHUX peaki[uii B ObITy. IlepBast TIOMOIIb TIPH
XUMUUECKUX 0’KOraxX U OTPaBJIeHUSIX.

XrMHUecKoe 3arpsi3HeHHe OKpY»Karolllel cpefibl (TipefesibHasi JOMyCTAMast
KOHILIeHTpalusl BelllecTB, Aasiee — [1/1K). Posb X¥MUM B pellieHUH 3KOJI0THYeCKUX
nipobJiem.

Xumuueckutl 3KcnepumeHm:

n3ydeHre 00pasljoB MaTepuasoB (CTEK/I0, CTUIaBbl METaJ/IOB, TMOJMMepHbIe
MaTepua’ibl).

MesxcnpeomemHble ces3u



Peanu3aiisi MeXrpeAMeTHBIX CBsi3ed TIPU M3yueHWH XUMUU B 9 Kiacce
OCYIIIeCTB/ISIETCSI Uepe3 HCI0/Ib30BaHMEe KaK OOIUX eCcTeCTBeHHO-HayUHbIX
TIOHATUH, TaK W TIOHSATUM, SB/SION[UXCS CUCTEMHBIMU /Il OT/IeJIbHBIX Tpe/IMeTOB
eCTeCTBeHHO-HayYHOr0 1UK/Ia.

OOb1ie ecTeCcTBeHHO-HayuHble TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHajau3, CHUHTe3, KaacCU(UKalUs, TepUoJUUYHOCTb, Hab/oeHue,
9KCTIEPUMEHT, MO/le/IMpOBaHue, HW3MepeHue, MO/ie/lb, siBJieHWe, TapHUKOBBIN
3¢ deKT, TeXHOIOTHsI, MaTepHaJbl.

dusrka: Marepusi, aTOM, D3J€KTPOH, MPOTOH, HEWTPOH, WOH, HYK/IUJ,
W30TOIbl, pPaJMOaKTUBHOCTb, MOJIEKYJa, 37eKTpPUYeCKUil 3apsii, TPOBO/HUKHY,
TIOJTYTIPOBOJTHUKH,  AM3JIEKTPUKH, (OTO3/IEMEHT, BeIeCTBO, Teno, O0OBEM,
arperaTHoOe COCTOsIHME Bell|eCTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpHUCTasyIduecKast
peléTKa, CIjiaBbl, (U3MUYECKHe BeJWUYMHbI, eJUHUIIbI U3MepeHHs, KOCMUUecKoe
TIPOCTPAHCTBO, MJIaHeThl, 3B&3/1bl, CosTHIIe.

Buosorus: dhoTocuHTe3, [bIxaHue, OWocdepa, KOCHCTeMa, MHHepasbHbIe
yI00peHusi, MUKPO3JIeMeHThI, MaKpO3/IeMeHTHI, TUTaTeTbHbIe BellleCTBa.

'eorpadusi: atmocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/BI,
T0Jie3HbIe UCKOoTaeMble, TOTIJTUBO, BOAHbIE PeCyPChI.



INTAHUPYEMBIE PE3YJ/IbTATbl OCBOEHUWSA IIPOI'PAMMBI 11O
XMHNHN HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJ/IbTATBHI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUS TIPOrpaMMbl OCHOBHOTO  0011[ero
obOpa3oBaHUsI JOCTUTAlOTCS B Xo/le OOydyeHUs] XMMHH B eJWHCTBe yuyeOHOU M
BOCITUTaTeTbHOU JIesiTe/IbHOCTA B COOTBETCTBUU C TPAJUIIMOHHBIMUA POCCHUNMCKUMU
COLIMOKYJIbTYPHBIMU UM IYXOBHO-HPaBCTBEHHbIMU LIEHHOCTSIMH, TIPUHSTHIMU B
oOIrlecTBe TMpaBW/IaMU U HODMAaMU TIOBeZieHUs] W CIOCOOCTBYIOT TIpoljeccam
CaMOTIO3HaHMSsI, CAMOPa3BUTHS U COLIMA/IM3AIUM 00yUaroIUXCsl.

JINUHOCTHBIE  pe3y/lbTaThl  OTPAKAlOT  TOTOBHOCTH  OOYYarOIMXCS
DYKOBO/ICTBOBAaTbCSI CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHEHTaluud |
pacilpeHye OMnbITa JesiTeIbHOCTH Ha eé OCHOBe, B TOM YKCJ/Ie B YaCTH:

1) naTpHMOTHYECKOr0 BOCITUTAHUA:

1[eHHOCTHOT'O OTHOIIIeHUsI K 0TeYeCTBeHHOMY KY/JIbTYPHOMY, UCTOPUUYECKOMY
¥ HayuyHOMYy Hac/eJul0, TOHMMAaHUS 3HaueHUsl XUMUUYECKOW HayKh B >KU3HU
COoBpeMeHHOro o0IIlecTBa, CIIOCOOHOCTH B/afeTh AOCTOBEpHOM WHopMalyei o
Tepe/ioBbIX JOCTIDKEHUSIX W OTKPBITHUSIX MHUPOBOM U OTeUeCTBEHHOW XUMUH,
3aMHTEPeCOBAaHHOCTH B HAayUHBIX 3HAHUSAX 00 yCTpOMCTBe MUpa U OOIIeCTBa;

2) rpaXXJaHCKOr0 BOCIIUTAHUSA:

Tpe/iCTaB/ieHdss O COLMAJbHBIX HOpPMax M TIpaBUIaX MEeX/IMYHOCTHBIX
OTHOIIIeHUI B KOJUIEKTHMBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTHA B OOIIleCTBEHHO
MoJjie3HoW,  yueOHOMCC/IeIOBaTe/IbCKOW,  TBODUECKOW W JPYTMX  BUJAX
JesiTeJIbHOCTA, TOTOBHOCTHM K pa3HOOOpa3HOW COBMECTHOM [ieATelbHOCTH TIpU
BBITIOJTHEHUM y4eOHBIX, TI03HaBaTeNbHBIX 3aZlau, BBIMOTHEHUA XUMHUUECKUX
9KCIIEPUMEHTOB, CO3/IJaHUM yueOHBIX MPOEKTOB, CTPeMJ/IEHUS K B3aMOITIOHUMaHUI0
YW B3aUMOIIOMOII[M B TIpOljecce 3TOW YueOHOH [JesiTeIbHOCTH, TOTOBHOCTH
OlLleHMBaThb CBOEé TIOBeJleHMe U TIOCTYNKM CBOMX TOBapHIled C T03ULUU
HPaBCTBEHHBIX U MPaBOBbIX HOPM C YYETOM OCO3HAHUSI MOC/Ie/ICTBUM MOCTYNKOB;

3) HeHHOCTH HayYHOr0 NMO3HAHUA:

MHPOBO33peHUecKre TIpe/ICTaB/ieHrsI O BellleCTBe M XHMMUUECKOW peakiiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKU W COCTaBJISIOLLIME
OCHOBY [i/isi TIOHUMaHUsI CYIL[HOCTA Hay4YHOW KapTWHBI MUpa, IMpefcTaBjieHus: 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pPa3BUTUS TIPUPO/bI, B3aMMOCBS3AX UYe/ioBeKa C
TIPUPO/IHOU Cpefioii, O POJIU XMUMHUH B TTO3HAHUU 3THUX 3aKOHOMEPHOCTe;

T03HaBaTe/IbHble MOTHMBBI, HaripaB/ieHHbIe Ha TMOyYyeHHe HOBbIX 3HAHWUW T10
XUMHUH, HeoOXouMble /i1 0ObsSCHeHWs HabJlro/laeMbIX TIPOIECCOB W SIBJIEHUH,
r0o3HaBaTe/bHOM, WH(GOPMAl[MOHHOW U UWTaTeTbCKOW KYJbTYpbl, B TOM YMCIIe
HaBBIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMU TEKCTaMU, CITPAaBOYHOM



UTepaTypod, JOCTYMHBIMHA TeXHUUECKUMH CpefCTBaMU HWH(POPMAI[MOHHBIX
TeXHOJIOTUI;

WHTepeCc K OOyueHWIO U TI03HaHWIO, /0003HATENBHOCTh, TOTOBHOCTH MU
CocoOHOCTHL K camoo0Opa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/bCKOM
JesiTe/IbHOCTA, K OCO3HAHHOMY BbIOODY HallpaB/IeHHOCTHA W YPOBHS 00yuyeHUs B
JlaJIbHeHIIIeM;

4) popMupoBaHUs KY/IbTYPbI 30POBbS:

OCO3HaHWe TIIeHHOCTH JKW3HU, OTBETCTBEHHOTO OTHOIIEHWS K CBOEMY
3[J0POBBIO, YCTAaHOBKM Ha 3/I0pPOBbIM 00pa3 ’KW3HH, OCO3HaHHWe TOCeCTBUN U
HempusiTHe BpeJHbIX NpUBbIUeK (YroTpebsieHus aJKorosisi, HAPKOTUKOB, KypeHus),
HeoOXOUMOCTH  COOJIIO/IeHUsT TpaBUI  0e30MacHOCTH TIpU  OOpalljeHuH ¢
XUMUUECKHMH BeIlleCTBaMU B OBITY U peasibHOM »KH3HU;

5) TPyAOBOro BOCHUTAHMSA:

WHTepeC K MPakKTUYecKoMy u3yueHHro rpodeccuii v TpyJa pa3iMuyHOro poja,
yBa)KeHHe K TPYJy U pe3y/ibTaTaM TPY/IOBOM [esTebHOCTH, B TOM UYKC/Ie Ha
OCHOBe TpHUMEHEeHMs TIpeJIMeTHBIX 3HAaHWM [0 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaJbHOM TPaeKTOPUM TPOJo/DKeHUs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPEeCoB U CIIOCOOHOCTU K XMMHH, 00111eCTBeHHBIX UHTEPeCOB U MOTpeOHOCTeH,
YCITeITHOM MpodecCoHaMbHOMN /e TeTbHOCTH M Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aZIalITUPOBAThCS B TIPOGeCCUOHABHOM Cpefie;

6) 3K0/10rMYeCcKOro BOCIIUTAHHUSA:

9KO0JIOTUYECKHU 1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpo/ile KakK HCTOUHUKY
JKU3HU Ha 3emsie, OCHOBe eé CYII[eCTBOBaHMs, TIOHUMaHKe I[[eHHOCTU 3[I0POBOTO U
Ge3omacHoro o6pa3a >KM3HW, OTBETCTBEHHOe OTHOIIeHWe K COOCTBEHHOMY
bu3uecKkoMy U TICUXWYeCKOMY 3/I0pPOBBIO, OCO3HaHWe I[eHHOCTH COO/rofieHus
ripaBu/1 6e3011acHOTO TOBe/ieHusI TIpY paboTe C BelljeCTBaMHU, a TakKe B CUTYyaLUsX,
YTPO>XKAIOLIUX 3ZI0POBBIO U >KWU3HU JIIO/IeH;

CTIOCOOHOCTH TIPUMEHSITh 3HaHMS, TO/IydaeMble MPH U3yUeHWH XUMUH, [/
pelleHus 3a/lau, CBSI3aHHBIX C OKPY’Karolleld TMPUPOJHOM CpeJioM, [1Jisl TTOBBILLIEHUS
YPOBHSI  9KOJIOTMUECKOW  KYJIbTYphbl, OCO3HaHUsl TI/I00a/IbHOTO  XapakTepa
9KO0JIOTUUECKUX TIp0o0/ieM U TyTel MX pelleHHs TOCPeICTBOM METO/I0B XHUMHUH,
9K0JIOTUYECKOTO MBIIIIeHHsI, YMeHUs] PyKOBO/ICTBOBAaThCSI UM B TIO3HaBaTeIbHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TIPAKTHKe.

METAIIPEIMETHBIE PE3YJ/IbTATHI

B cocraBe MeTamnpeMeTHBIX pe3y/JbTaTOB BLIJEISIOT 3HAUUMBbIE [IJIST
dbopMUpOBaHHs MHPOBO33peHHsI OOlljeHayuHble TIOHATUS (3aKOH, Teopwus,
TIDUHLIWII, TUTIOTe3a, (PakT, chcTeMa, MpoLiecc, IKCIIePUMEHT U JIpyroe.), KOTOpbIe
WCTIOJTb3YIOTCS B €CTeCTBEeHHO-HAyUYHbIX y4eOHBbIX TpegMeTax W TO3BOJISIIOT Ha
OCHOBe 3HaHWM W3 3TUX MpeAMeTOB (hOPMHUDPOBaTh Ipe/CTaB/ieHHe O LIeJIOCTHOMN



HayyHOUW KapTWHe MUpa, U YHUBepCaJbHble yueOHbIe JelCTBUS (TT03HaBaTe/bHbIe,
KOMMYHUKAaTUBHbIe, DEry/IsSITUBHBbIE), KOTOpble 0becreurBaiOT (GopMHUpOBaHHE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY IIJIAHUPOBAaHWIO M OCYIIIeCTBIEHUIO YueOHOM
JesiTeTbHOCTU.

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIe yUeOHbIe el CTBHS

Ba3oBble jloruyecKue AeiCcTBHs:

yMeHUSI WCII0Mb30BaTh MPUEMBI JIOTUUECKOTO MBbIIIEHUs] TIPU OCBOEHUM
3HAaHWUW: PAaCKpbIBaTb CMbBIC/I XUMUUYECKUX TOHSATUN (BbIZIEJIATb UX XapaKTepHbIe
TIPU3HAKH, yCTaHAB/IWBaTh B3aUMOCBSI3b C APYTMMH TOHSTHUSIMH), UCIIOIb30BaTh
TIOHSTHUS /1J1s1 00bSICHEHHS OT/e/IbHBIX (PAaKTOB U sIB/IeHWH, BLIOWpaTh OCHOBAHUS U
KpUTEpPUM [I/Is1 KIacCU(PUKAIIUU XMMHYEeCKHUX BellleCTB U XMMUUeCKUX Ppeakiiui,
yCTaHAB/IMBaTh TIPUUMHHO-C/Ie/ICTBEHHBIE CBS3M MEXIy OOBeKTaMH W3yueHUs,
CTPOUTD JIOTUYECKHe pacCyxaeHus1 (MHAYKTUBHbIE, feyKTUBHbIE, 110 aHa/IOTHN),
Jle/1aTh BBIBO/IbI U 3aK/TFOUEHHUSI;

yMeHUe TIpUMeHsTb B TIpollecce TIO3HaHUsI TOHATUS (TIpeiIMeTHble W
MeTaripeiMeTHbIe), CHMBO/IMYeCcKre (3HAaKOBbIE) MO/Ie/I1, UCTI0/Ib3yeMble B XUMUH,
1IpeoOpa3oBbIBaTh IIMPOKO MPUMeHsieMble B XUMHUM MOJe/bHbIe TIpe/iCTaB/IeHUs —
XUMHAUYeCKUM 3HaK (CUMBOJI 3J/ieMeHTa), XUMHuueckas ¢GopMmyja U ypaBHeHHe
XUMHUECKON peakIuM — MpH pellleHrur yueOHO-T03HaBaTebHBIX 3a7iau, C YUETOM
3TUX MO/Ie/TbHBbIX MpeJCTaB/AeHUI BbISB/IATb U XapaKTepPU30BaTh CYI€CTBEHHBIE
TIPU3HAKU U3yUYaeMbIXx 00beKTOB — XUMHUUEeCKUX BeIeCTB U XMMUUeCKUX peakiii,
BLISIB/ISITH ~ OOIMie  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[ICTBEHHbIe  CBSI3U U
TIPOTUBOPEYMS B M3yUaeMbIX TIPOLleccax U sIBJIeHUSIX.

Bba3oBble ucc/IeioBaTe/IbCKHe 1eCTBYS:

yMeHUe UCII0/Ib30BaTh TOCTaB/eHHble BOMPOChI B KauecTBe WHCTPYMeHTa
MO3HaHMS, a TakkKe B KaueCTBe OCHOBBI [i/ii (POPMHUPOBAHUSI TUIIOTE3bl TI0
TIpOBepKe MPaBUWIbHOCTH BbICKa3bIBaeMbIX CY>K/€HUH;

nproOpeTeHre OMbITa IO TUIAHUPOBAHWIO, OPraHW3alldd W TIPOBeIeHHUI0
yueHWYeCKMX SKCIIepUMEeHTOB, yMeHHe Hab/ofaTh 3a XOZOM Ipoliecca,
CaMOCTOSITe/IbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMyJ/IMpoBaTh 0000IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM ITPOBE/IEHHOIO OIbITa, UCC/Ie/IOBaHUSs, COCTaB/ISATh OTUET
0 Tpo/ieJIaHHOM paboTe.

Pabora c uaopmanmeii:

yMeHUe BbIOMpaTh, aHa/JW3UpPOBaThb W UHTEPHPeTHPOBaTh WH(OpPMAaIUIO
pa3MUHbIX BUIOB U ()OpM Tpe/iCTaB/IeHUs], TI0yuyaeMyto U3 pa3HbIX WCTOUHUKOB
(HayuyHO-TIOMYJIIpHasi JUTepaTypa XUMHUYECKOTO COj/lepXKaHusl, CIPaBOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OLIEHWBaTh TMPOTUBOPEUMBYIO U
He/JOCTOBEPHYI0 HH(OPMaAILUIO;



yMeHUe TIPUMeHSITb pa3/iMuHble MeTOZbl M 3allpoChl TP TOHCKe U 0TOope
vH(bOpPMaI[Mi U COOTBETCTBYIOLIUX JaHHBLIX, HEOOXOJWUMBIX [JIs1 BBITOTHEHUS
yueOHBIX 1 MO3HaBaTebHBIX 3a/lau OMpee/IEHHOTO THIIA, TIPHOOpeTeHHe OITbiTa B
00/acTd  WCTIONMB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX — TEXHOJIOTHH,
oBJlaZieHWe KyJIbTYPOi aKTUBHOT'O MCIT0/Ib30BaHMs PA3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITe/IbHO BbIOMpaTh ONTUMAIBHYIO (hOpMY TpeAcTaBieHus: H(OpMaLU U
W/UTIOCTPUPOBATh pelllaeMble 3a/laudl  HeCJ0KHbIMHA CXeMaMH, harpaMMami,
apyrumu opmMamu rpadyku ¥ UX KOMOWHAIUSIMU;

yMeHUWe UCTOoJb30BaTh M aHaAM3UpOBaTh B Tpoljecce yueOHOW U
WCC/Ie[JOBaTe/TbCKOM /leATe/TbHOCTH MH(OPMAILMI0 O BAUSHUM MPOMBIIIIEHHOCTH,
CeNIbCKOTO XO3SIMCTBa M TPAHCIIOPTa Ha COCTOSIHWE OKPY’Karollleil TPUPOJHOM
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe YueOHbIe JeCTBHUS:

yMeHHUs 3aJaBaTh BOMpOChkl (B XoJe Auanora U (W) AUCKYCCUM) MO
cyiiectBy  oOCyX#aeMoW  TeMbl, (OPMY/MpPOBAaTh  CBOM  TIPeJJIOXKEHUS
OTHOCHTEHLHO BBITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

yMeHUsT  TIpeACTaB/ATbL  TOJy4YeHHble  pe3yJ/ibTaThl  I03HaBaTeIbHOU
JesiTeIbHOCTU B YCTHBIX M THUCbMEHHBIX TeKCTaxX; JejlaTh [pe3eHTalUio
pe3y/IbTaTOB BBIITOJIHEHHS XUMHUECKOT0 3KCrieprMeHTa (J1abopaTOpPHOTO OIIBITa,
nabopaTopHOi paboThI 10 UCC/IeJOBAHKIO CBOMCTB BellleCTB, yueOHOTr0O TIPOeKTa);

yMeHUsT y4eOHOrO COTPyAHAYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HaBaTeJIbLHOM U MCC/Ie[loBaTeIbCKOM  JesiTe/IbHOCTU ~ TIPU  pellieHuun
BO3HUKAIOIIUX MpoOsieM Ha OCHOBe yuéTa OOL[UX WHTEpecoB W COIJIAaCOBAHUS
no3uruil (06cy>xaeHusi, o0OMeH MHEeHUSIMU, «MO3TOBBIE IITYPMbI», KOODIUHAIUSI
COBMECTHBIX [IeWiCTBUM, OIpe/le/leHe KpPUTepHeB TI0 OLeHKe KauyecTBa
BBITIOJIHEHHOM PabOThI U ApyTHeE).

Pery/saTUBHBIE YHHUBEpPCA/IbHbIE yUeOHbIe JeliCTBHS:

yMeHUe CaMOCTOSITeJTbHO OrpeJeNisaTh Led [leATeTbHOCTH, TJIaHWPOBAaTh,
OCYIIIeCTB/ISITh, KOHTPOJUPOBAaTh U TPU He0OXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNTbHOCTb, BbIOMpaTh Harbosiee 3deKTHBHBIE CITOCOOLI pelieHus1 yueOHbIX 1
TO03HABaTe/NbHbIX 3aZlauy, CaMOCTOSITeIbHO COCTaB/STh WU KOPPEKTHPOBaTh
NpeJ/IO’KeHHbIA aJIfOPUTM JIeMCTBUM TPU BBINOJHEHUM 3aJJaHUd C YUETOM
TI0/yueHus] HOBBIX 3HaHWU 00 M3yuaembIx 0OBEKTaxX — Bell[eCTBaX W peaKlusX,
OlLIeHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/bTaTa 3asiBIeHHOW ek, yMeHHe
WCII0/Ib30BaTh ¥ aHA/IM3UPOBATh KOHTEKCThI, TIpe/ijlaraeMble B YCJIOBUM 3aJjaHUM.

IMPEAMETHBIE PE3YJ/IbTATBI

B cocraBe TIpeIMeTHBIX pe3yJbTaTOB TI0O OCBOEHHIO 00sI3aTe/IbHOTO
coJlep>KaHMs, YCTaHOBJEHHOTO JaHHOW deaepanbHON paboueil Tporpammoi,
BBI/IE/ITIOT: OCBOEHHBbIE OOYYalOIMMUCA HayuHble 3HAHWS, YMEHHS W CII0COOBI



JnercTBUl, crienuduueckue s TIpeAMeTHON o0macth  «XUMUs», BH/IbI
JesITeTbHOCTU ~ TI0  TOJyUeHHWI0 HOBOTO 3HaHWs, €ro HWHTeprpeTaluy,
1peoOpa30BaHKIO 1 TIPUMEHEHHIO B PA3/IMUHBIX YUeOHBIX U HOBBIX CUTYaIHsIX.

K koHIly oOyueHusi B 8 Kjacce rpeiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTH Y 00YUaIOIUXCS YMEHUI:

e PpacKpbIBaTb CMBICJI OCHOBHBIX XMMHYECKHUX TMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUN 3/IeMeHT, TPOCTOe BeIleCTBO, CJ0)KHOe BellleCTBO, CMeCh
(ogHOpOAHAsT U HEOJHOPOAHAsT), Ba/IeHTHOCTh, OTHOCUTe/IbHAsi aTOMHasi U
MOJIeKyJisipHasi Macca, KOJIMYeCTBO Bell[eCTBa, MOJIb, MOJISIDHasi Macca,
MaccoBasi 0751 XUMAYeCKOTo 3jieMeHTa B COeIMHEeHWH, MOJISIPHBINA 00bEM,
OKCHJI, KMCJIOTa, OCHOBaHHWe, COJib, 3JIEKTPOOTpHUIIaTebHOCTh, CTeleHb
OKHUCJIeHUs, XMMUUecKasi peakiiusi, KaaccuduKalusi peakiuii: peakluu
COelMHEHWs], peakLUWW pa3/o)KeHWs, peaklMyd 3aMellleHus, peakLuu
oOMeHa, 3K30- M 3HJ0TepMUUECKUe peaKlUH, TerioBoi 3¢ deKT peakiiu,
AP0 aToMa, 3JIEKTPOHHBLIM CJI0K aTroma, aTOMHasi opbuTanb, paguyc
aToMa, XUMUUYecKasi CBsi3b, TIOJISIpHAsi U HeroJjisipHasi KOBaJleHTHasi CBSI3b,
VOHHAasl CBsI3b, MOH, KaTWUOH, aHWOH, pPacTBOP, MacCcoOBasi Z0J/sl BelleCTBa
(polieHTHas1 KOHLIEHTpalus) B pacTBOPE;

e WWUIIOCTPUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XUMHUUECKHUX TIOHSATHUN U
TIPUMEHSITh 3TU TIOHSTUS MIPY OMMCAaHUU BelleCTB U UX MpeBpallieHu;

e WCMO0JIb30BaTh XUMHWYECKYH0 CHMBOJIUKY [/ COCTaBjaeHusi (popMys
BellleCTB ¥ YpaBHEHUI XUMUUECKUX peaklvii;

e OIpeje/sITh BaJIeHTHOCTh aTOMOB 3/IEMEHTOB B OMHAPHBLIX COeIUHEHUSIX,
CTelleHb ~ OKHC/JeHWs  371eMeHTOB B OWHapHBIX  COeAVHEHUsX,
TIPUHA/IJIE)KHOCTh BEIeCTB K OMpeJeéHHOMY KJacCy COeQUHEeHUM TI0
dbopmynaMm, BHJ XUMHUYECKOW CBsi3U (KOBajleHTHass U WOHHas) B
HeopraHWYeCcKUX CoeIMHeHUsIX;

e packpeiBaTh cMmbiCa Ilepuoguueckoro 3akoHa [I. W. MeHjeneeBa:
JEMOHCTPUPOBaTh TMOHMMaHWe TepUOANUEeCKO 3aBUCUMOCTA CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT WX ToJyioKeHUs1 B [leproauueckoi cucreme,
3aKOHOB COXpaHEeHHUsI MacChl Bell[eCTB, TMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YueHUs1, 3aKOHa ABOTajpo;

e ONUCHIBATb W XapakTepu3oBaTb Tab/iuuHyro Gopmy I[leproanueckoit
CUCTEMBbI XMMHUYECKUX 37IeMEHTOB: pa3/IhuaTb TIOHSATUSI  «TrJlaBHas
noArpynma (A-rpynma)» u «mobouHas noarpyrma (b-rpymma)», Masbie U
Gosbiliie TIEpPUOABI, COOTHOCHUTH 0003HaueHUs, KOTOpble WMEITCS B
Tabmuiie «[lepuoanueckass cucTeMa XUMHAUYECKUX 3aemeHnToB [I. .
MeHeneeBa» C UWC/IOBbIMU XapaKTePUCTHKaMW CTPOEHUSI aTOMOB



XUMUUECKHX 37IeMeHTOB (COCTaB U 3apsifi si/ipa, obiilee YKC/I0 3/IeKTPOHOB
Y pacrpe/iefieHre UX T10 3/IeKTPOHHBIM CJI0SIM);

K/lacCU(UITMPOBaTh XUMUUECKUe 3/IeMeHTbI, HeopraHu4yeckre BelllecTBa,
XUMUYeCcKrde peaklyu (M0 UMCAYy W COCTaBy YYacCTBYHOIIUMX B peakiuu
BellleCTB, 10 TeryioBoMy 3 deKTy);

XapaKTepu30BaTh (OMHCHIBATh) OO0IMe XUMHUECKHe CBOMCTBA BeIeCTB
pa3MUHbIX K/IaCCOB, MO/TBEPXK/1asi OMMcaHue IpruMepaMy MOJIEKYISIPHBIX
ypaBHEHMI COOTBETCTBYIOLIHUX XUMUUECKUX peaKIIUii;

TIPOrHO3UPOBATh CBOMCTBA BeI[eCTB B 3aBUCUMOCTH OT MX KaueCTBEHHOTO
COCTaBa, BO3MOYKHOCTU TIPOTeKaHWs XUMHUUECKUX TpeBpallleHui B
pa3MUHbIX YCIOBUSIX;

BBIUUC/IATb OTHOCUTE/IbHYIO MOJIEKY/ISPHYIO W MOJIIPHYHO ~ MaccChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XUMHUECKOTO 3jieMeHTa 1o dopmyie
coeJJMHEeHUs], MaCCOBYIO ZIOJTIO BellleCTBa B PaCTBOpPe, TIPOBOAUTL PACUEThI
TI0 YpaBHEHHIO XUMUUECKOW peaklivu;

TIPUMEHSITh OCHOBHbBIE Ofepaljiy MbICJUTE/IbHON JesiTe/TlbHOCTA — aHa/u3
Y CUHTe3, CpaBHeHHe, 0000IIeHHe, CHCTeMaTU3al[{io, KIacCU(PHUKALIUIO,
BbIsIB/IeHWe TIPUUMHHO-C/Ie/ICTBEHHBIX CBs3el — [ijii WM3y4yeHUs] CBOMCTB
Bell[eCTB U XHWMUUECKUX peakiui, ecTeCTBeHHO-HayuyHble MeTO/bl
1o3HaHUS — HabsroJeHre, W3MepeHHe, MOJeTUPOBaHUe, SKCIIePUMEHT
(peanbHBIM U MBICTIEHHBIN);

C/lefoBaTb ~ MpaBWiaM  T0/Ib30BaHUSI ~ XMMUYeCKOW  TOCyJou U
naboparopHblM 000py/ZOBaHHWEM, a TakXke TIpaBWiaM oOpaiieHus C
Bell[eCTBAMU B COOTBETCTBUU C HWHCTPYKI[USIMA TI0 BBITIOJHEHUIO
nabopaTopHbIX XUMUUECKHUX OIBITOB TIO TIOJNyUeHHI0O W COOMpaHHIO
ra3oo0pasHbIX BellecTB (BOJOpPOAA U KHC/IOPO/ia), TMPUTOTOBJIEHHUIO
pPacTBOpPOB C Orpe/ie/IéHHOM MacCOBOH J/loneii paCTBOPEHHOTO BeIlleCTBa,
MJIaHUPOBaTb U TPOBOAUTH  XUMMUYEeCKHMe  JKCIIepUMEHThI  TI0
pAcIi03HAaBaHHIO PACTBOPOB Iije/Iouel U KMCJIOT C TIOMOIIbI0 UHIUKaTOPOB
(makmyc, deHondTanenH, METUIOPAHX U JpyTHe).

K koHIly o0yueHusi B 9 Kj1acce rpeiMeTHbIe pe3y/bTaThl Ha 06a30BOM ypOBHE
JOJDKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTH Y 00YUarOIUXCsS YMEHHI:

pacKpbiBaTb CMBIC/JI OCHOBHBIX XUMHUYECKMX TIOHSTHM: XUMHUYECKUM
3/7IeMeHT, aTOM, MOJIeKy/la, WOH, KaTWOH, aHWOH, IPOCTOe BeIleCTBO,
C/IO’KHOEe BeIlleCTBO, Ba/IeHTHOCTb, 3JIEKTPOOTPULATeTbHOCTb, CTEleHb
OKHCJIeHUSsI, XMMHUeCKasi peaki[ys, XUMHUUecKasi CBsi3b, TeIJIOBOH 3(deKT
peakiid, MOJb, MOJIAPDHBIM  00BEM,  pacTBOpP,  3JIEKTPOJIUTHI,
HEe3/IeKTPO/IUThI, 37eKTPOIMTUYeCKass [JUCCOLMALUs, peakl[id HOHHOTO
oOMeHa, KaTajuW3aTop, XHMHUYeCcKoe paBHOBecue, oOpaTHMble U



HeoOpaTUMble peaki[iH, OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE DeaKIuH,
OKHUC/IUTe/Ib,  BOCCTAHOBUTE/b, OKHUCJIEHWE U  BOCCTaHOB/IEHHUE,
a/yIoTpoInusi, aMm(pOTepHOCTh, XUMHUeCcKasi CBs3b (KOBa/ieHTHasl, UOHHasl,
MeTa//TMyecKasi), KpUCTa//TMYecKasi peléTka, KOpPpO3usi MeTaslioB,
CIJIaBbl, CKOPOCTb XUMHWYECKOM peakluu, T[peJesbHO [AOIMyCcTUMast
KoHUeHTpauus [TJK BeljecTsa;

W/UTIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX TIOHATUNA U
TIPUMEHSITh 3TU TIOHSTUS MIPY OMTMCAaHUU BelleCTB U UX MpeBpallieHu;
WCT0/Ib30BaTh XUMHUYECKYI0 CUMBOJIUKY [Jii COCTaB/ieHHsi (opMy
BellleCTB U YpaBHEHUI XUMUUECKUX peaklyii;

orpejie/iSiTh BaleHTHOCTb U CTeleHb OKUC/IEHUS] XUMUUeCKUX 371IeMeHTOB B
COeIMHEeHUSX pa3/IMYHOr0 COCTaBa, MPUHA/IEXXHOCTb BeIeCTB K
ornpeJenéHHOMY K/acCy coefuHeHWW Mo ¢dopMmy/am, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, WOHHAasl, MeTa/uyldueckas) B HeOpraHWuecKUX
Coe/IMHEHUsIX, 3apsi/i MOHa TI0 XMMHUUeCcKou (opmyisie, XapakTep cpefibl B
BOJIHBIX PacTBOpax HEOPraHWYeCKUX COeJIMHEeHUM, TUI KPUCTA/ITMUeCKOu
PeLIEéTKY KOHKPETHOTO BEIlleCTBa;

packpbiBaTh CMmbIc/ [lepuoguueckoro 3akoHa [. W. MeHgeneeBa u
JIEMOHCTPUPOBaTh €ro TIOHWMaHWe: OIMChIBaTh M XapaKTepr30BaTh
TabsmuHyto dopmy Ileprogrueckoil CHUCTeMbl XUMUUYECKHUX 371eMEHTOB:
pa3nuuaTh TIOHSTHSI «TJaBHasi ToArpyrma (A-rpyrma)» U «1o0odHas
noarpynna (b-rpynma)», Manbie U Oosibliiie TepUO/bl, COOTHOCHTH
0003HaueHHs1, KOTOpble WMEIOTCI B TIepUOAWYECKOM TabsuIie, C
YMCJIOBBIMU ~ XapaKTepUCTUKAaMM ~ CTPDOEHUSI aTOMOB  XMUMHWYeCKUX
3/ieMeHTOB (COCTaB W 3apsj] siApa, o0Ilee YHC/IO 3/IEKTPOHOB U
pacripefiejieHMe UX TI0 3J€KTPOHHBIM CJ0siM), OOBSCHATH O0OILMe
3aKOHOMEPHOCTU B U3MEHEHHH CBONCTB 3/IeMEHTOB U UX COeJMHEHUlN B
Tripe/iesiax MaJibIX MepPUO/IOB U TJIaBHBIX MOJTPYII C YUETOM CTPOEHUS UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMUUYECKHUEe 3/IeMEHThbI, HeopraHu4yeckye BelllecTBa,
XUMUUecKrde peakiiuud (M0 YWUCAY W COCTABY YYaCTBYIOIUX B peakiuu
Bell[eCTB, MO0 TeraoBoMy 3¢ deKTy, Mo W3MeHeHUI0 CTeleHel OKUCIeHUs
XUMUYECKUX 3/IEMEHTOB);

XapaKTepu30BaTh (OMUChIBaTh) 00IIMe U crieliduueckre XUMHUUeCKHe
CBOMCTBA TIPOCTBIX U CJIOXKHBIX BeIeCTB, TO/TBepXKAasi OIMcaHue
TpUMepaMu MOJIEKYJIIDHbIX W MOHHBIX YpaBHEHUW COOTBETCTBYIOILIUX
XUMHUYECKUX peaklvi;

COCTaBJIATb ypPaBHEHHUSI 3JEKTPOJUTUYECKOW [UCCOLMaLMyd  KUCJIOT,
111esioueit U CoJieid, MoTHbIe U COKPAIllléHHbIe YPaBHEHUS! peaKlii MIOHHOTO



oOMeHa, ypaBHeHUsI peakiui, TMOATBEP)KAAIIIUX CYyIleCTBOBaHHE
TeHeTUUYEeCKOU CBSI3H MEXK/y Bell[eCTBaMH Pa3/InUHbBIX K/IaCCOB;
PACKpbIBaTh CYIITHOCTb OKHC/IUTE/IbHO-BOCCTAHOBUTEBLHBIX — peaKIui
TIOCPeZICTBOM COCTaBJIEHUS 3/IEKTPOHHOTO OaslaHca 3TUX peaki[ui;
TIPOrHO3UPOBAaTh CBOMCTBA BeIeCTB B 3aBUCUMOCTH OT WMX CTPOEHWS,
BO3MOXXHOCTM TIDOTEKaHUsI XUMHWUeCKUX TIpeBpalljeHu B pa3/MuHbIX
YCJIOBHSIX;

BBIUMC/ISATh OTHOCHUTENbHYIO MOJIEKY/ISPHYI0O U MOJIIPHYIO  MaccChl
BeII[eCTB, MAaCCOBYIO [IOJIl0 XUMHUECKOTO 3jieMeHTa 1o dopmyie
coeJJMHEeHUs], MaCCOBYIO ZIOJTIO Bell[eCTBa B PacTBOpPe, TIPOBOAUTL PACUEThI
T10 YPaBHEHUIO XUMHUUECKOW pPeakiuy;

cobmofaTh  TpaBWIa  TIO/Ib30BAaHUS ~ XUMHYECKOW  TOCyJod U
nabopaTopHbIM  000py/IOBaHMEM, a Takke IIpaBH/a OOpaleHust C
BellleCTBAMU B COOTBETCTBUM C WHCTPYKLUSIMU TI0  BbITIOJIHEHUIO
1abopaToOpHbIX XWUMHWUECKHUX OIBITOB TI0 TIOJIyUeHHI0O W COOMpaHHIO
ra3000pa3HbIX Bell[eCTB (aMMUaKa U yTJIeKHUC/IOTO Ta3a);

MPOBOAIUTL  Peaki[ud, T[OATBepKAAlollle  KaueCTBEHHbIH  COCTaB
Pa3/IMYHBIX BeIeCTB: PAaCliO3HaBaTh OMBITHBIM MyTEM XJIOpUA-, OpOMU-,
voaua-, KapboHat-, docdar-, cunMkaT-, Cynbdar-, THAPOKCHI-UOHDI,
KaTHOHbl aMMOHHUSI YU MOHBI W3yUYeHHBIX MeTaslIOB, MPHUCYTCTBYIOIINE B
BO/IHBIX pPacTBOpaxX HEOPraHUUECKHX BellleCTB;

TIPUMEHSITb OCHOBHbIE OTepaljiy MbICUTETbHOU /1esTeIbHOCTH — aHaIu3
W CUHTe3, CcpaBHeHHe, 0000IjeHre, CHUCTeMaTH3alliil0, BbISBIEHHE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBsI3ed — /11 M3yUeHHsI CBOMCTB BeIEeCTB U
XUMUUECKUX PpeaklUii, eCcTeCTBeHHO-HayuHble MeTOAbl TIO3HAHUS —
Hab/to/leHre, U3MepeHue, MOJeTUpOBaHue, SKCIepuMeHT (peanbHbIA U
MBbIC/IEHHBIM).



TEMATHUYECKOE IVNTAHUPOBAHUE

8 KJIACC
KosmmuecTBO yacoB
Ne HanMeHoBaHUe pa3/iesioB U OnekTpoHHbIe (UG poBbIe)
KoHTpo/1bHBIE IIpakTHyeckue
n/n TeM NPOrpaMmbI Bcero oOpa3oBaTe/IbHbIE PeCypChI
padoThI paboThI
Pa3pen 1. [lepBoHauaibHbIe XUMUYeCKHe IOHATHSA
XuMHst — Ba)kHasi 00/1aCTh

11 eCTeCTBO3HaHUA U 5 5 bubmoreka LIOK

' NIPaKTUUeCKOM JleITe/IbHOCTH https://m.edsoo.ru/7f41837c

yesioBeKa

19 BeiiectBa 1 xvMHuueckue 15 1 bubmoteka LIOK

‘ peaxLiiu https://m.edsoo.ru/7f41837¢

Wroro no pa3zgeny 20

Pa3pen 2. BakHeiine npejCcTaBUTe/ I HeOPraHUYeCKUX BelleCcTB
21 Bospgyx. Kucnopog. ITonsatue 6 bubnuoreka IIOK

' 00 oKcHgax https://m.edsoo.ru/7f41837¢c
99 Bopopog. Tlonsitue o 8 1 bubnuoreka IIOK

' KHCJIOTaxX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBoptl. [ToHsiTie 06 5 1 1 bubmmoreka LIOK

' OCHOBaHUsIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBI€E K/1aCChI 1 1 1 bubmuoreka LIOK

' HeOpraHWYeCKUX COeUHEeHU https://m.edsoo.ru/7f41837¢c

Wtoro no paspeny 30

Pazpaen 3. [lepuoanueckuii 3akoH u Ilepuoguueckasi cucreMa xuMmuueckux 3sieMeHToB [l. V1. MenjeneeBa. CTpoeHue aTOMOB.
Xumuueckas cBsi3b. OKMC/IUTE/IbHO-BOCCTAaHOBHUTE/IbHbIE PeaKIiuu




[Teproguueckuii 3aK0H 1
ITepuoanueckas cucrema

bubmoreka LIOK

3.1 7
XUMHUYeCcKux 3eMeHToB [I. M. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
Xumuryeckas CBs3b.
3.2 OkucuTensHO- 8 Bubmorexa OK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/IbHbIE PeaKLuu
bubmoteka LIOK
Hroro rio paspery 15 https:/m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 Bubmiorexa OK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




9 KJIACC

KonnuyecTBo yacos JJIEKTPOHHBIE
HaumeHoBaHMe pa3je/ioB U TeM (uucdpossbie)
Ne i/ KoHTpo/ibHBI IIpakTHyeckue
NporpaMmsbl Bcero obpa3oBare/bHbIE
e padoThI padoThI
pecypchl
Pa3pen 1. BemecTBo U XMMHUeCKHe peakiuu
11 [ToBTOpeHUe U yriybeHre 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/e/oB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 bubmoteka LIOK
' peaxLuii https://m.edsoo.ru/7f41a636
13 ONeKTpoIMThYeCcKas AUCCOLMaLivs. 3 1 1 bubmoteka LIOK
' XHWMUUeCKHUe peakLjuu B pacTBOpax https://m.edsoo.ru/7f41a636
Nroro no paspeny 17
Pazgen 2. Hemeranibl M MX COeAHHEHUS
91 OO011jas1 XapaKTePUCTHKA XUMUUECKUX 4 1 bubmioreka LIOK
' asieMeHTOB VIIA-rpymmnel. I'anoreHsr https://m.edsoo.ru/7f41a636
OO0111ast XxapaKTeprUCTUKa XUMUUYECKUX
2.2 snemeHTOB VIA-rpymnmsl. Cepa u eé 6 bubmmorexa [OK
) Py - -eP https://m.edsoo.ru/7f41a636
CoeJlHeHUs
OO0111ast XxapaKTepUCTUKa XUMUUYECKUX
2.3 5/1eMeHTOB V A-rpynibl. A30T, pocdop u ux 7 1 Bubmaorexa [IOK
' PymHbL ’ P https://m.edsoo.ru/7f41a636
COelMHeHUs
OO0r1ast xapaKTeprCTHKa XMMAYeCKUX
2.4 ssiemeHTOB [VA-rpymmsl. Yriepos v 8 1 2 Bubmaorexa [IOK
' . PYHTIB. PoA https://m.edsoo.ru/7f41a636
KPeMHUH U UX COeJVHeHUS




Wtoro no pa3peny

25

Pa3pen 3. MeTanibl U MX COeJMHEHUA

N bubmoreka LIOK
31 Obure CBOHCTBA MeTan0B 4 https://m.edsoo.ru/7£41a636
. bubmmoreka IIOK
3.2 BakHeliie MeTa/libl U UX COeIUHEHUS 16 hitps://m.edsoo.rw/7f41a636
Ntoro no pa3peny 20
Paszpen 4. Xumus 1 OKpy)Kawmias cpeja
4.1 BerniectBa 1 MaTepuasibl B )KM3HU Ye/I0BEKa 3 Bubmiorexa [IOK
) M p https://m.edsoo.ru/7f41a636
Ntoro no paspeny 3
p 3 bubmoreka IIOK
3EPBHOE BPEMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IIOYPOYHOE IVIAHNPOBAHUE

8 KJIACC
KoinyecTrBo yacos JJIEKTPOHHBIE
Ne ara nu@poBbIe
Tema ypoka KonTposibubie | IlpakTnueckue A op
n/n Bcero u3yueHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl

1 ITpepmet xvmuun. Ponb xvMum B 1 bubnuoreka LIOK
JKU3HU yejioBeka. Tesa v BelljecTBa https://m.edsoo.ru/ff0d210c

5 ITonsTHe 0 MeTojax MO3HAHUA B 1 bubmoteka LIOK
XUMUHA https://m.edsoo.ru/ff0d227e
[MpakTrueckast pabota Ne 1 «IIpaBuna

3 paboThI B 1ab0paToOpru U NMPUEMBI 1 bubmoreka IIOK
obOpaitieHusi ¢ 1abopaTOpPHBIM https://m.edsoo.ru/ff0d23dc
obopyioBaHHEM»

4 YucTsle BeljecTBa U cMecu. Crioco6bl 1 bubmoteka LIOK
pasjeneHus: cMecei https://m.edsoo.ru/ff0d26ca
[MpakTryeckast pabora Ne 2

5 «Pa3genenue cmeceit (Ha mpumepe 1 Bubmaorexa [IOK

2 . b P https://m.edsoo.ru/ff0d28c8
OUYMCTKHU NIOBAPEHHOU COJIN)»
bubmoreka LIOK
A 1

6 TOMBLH MOJIEKY IRt https://m.edsoo.ru/ff0d2a6c

7 XHUMUUeCKUEe 3/IeMeHThI. 3HaKU 1 bubmoteka LIOK
(CMMBOJIbI) XUMHUUYECKUX 3/IeMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CcnoXHbIe BeljecTsa 1 Bubmaorexa [IOK

P m https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJ/ISIDHOE yUeHHe 1 Bubmaorexa [IOK

P y https://m.edsoo.ru/ff0d2d50




3aKOH MMOCTOSIHCTBA COCTaRa BeleCTB.

bubmmoreka IIOK
10 XumMmuueckas ¢popmyJia. BaieHTHOCTb
popmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMUUECKUX 3/1IEMEHTOB
1 OTHOCHTe/IbHAs aTOMHas Macca. bubnuoreka LIOK
OTHOCHTe/IbHas MOJIEKY/ISIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 0151 XAMHUYeCKOTo bubnuoreka LIOK
3JieMeHTa B COeJUHEeHUU https://m.edsoo.ru/ff0d350c
13 KosmyectBo Belectsa. Moib. bubmoteka LIOK
MousisgpHasi macca https://m.edsoo.ru/ff0d5230
14 du3nyecKre U XUMHUYeCKUe sIBJIeHUs. bubnuoreka IIOK
XuMHueckasi peakLiust https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku 1 yCi10BUs NIPOTeKaHUSA bubmoteka LIOK
XUMHUYECKUX peakLui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHUs MacChl BelleCTB. Bbubmoteka LIOK
XHWMUUeCKUe ypaBHeHUs https://m.edsoo.ru/ff0d3b88
Bbrunciennst KonmuecTsa, MacChbl
17 BelllecTBa 10 ypaBHeHUsIM Bubmaorexa [IOK
H yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHX peakLyi
Knaccudukarys XuMuueckux
18 eaklUi (CoeiMHEHUsI, pa3/I0KeHusI bubmmorexa [OK
peart A P ’ https://m.edsoo.ru/ff0d3f34
3aMelrieHusi, o0OMeHa)
M. B. JIOMOHOCOB — yUéHbIH-
19 sHUUKIoNeaucT. O600IIIeHre U bubmiorexa LIOK
I AUCT. Hj https://m.edsoo.ru/ff0d40c4
CcUCTeMaTH3aLUs 3HaHUN
20 KontponbHast pabora Nel 1o Teme bubmoteka LIOK
«BelljecTBa 1 XuMHU4eckue peakLin» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs rasos. Cocras bubmoteka LIOK

Bo37yxa. Kucmopos — anemeHT u

https://m.edsoo.ru/ff0d448e




MpOCTOE BEIEeCTBO. O30H

du3nuecKkre 1 XMMHUUeCKHe CBOMCTBA

bubmoreka LIOK

22 cinopoga (pea OKHCJIe
KUC/IOPOAA (PEaKun OKMCIeHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsiTe 06 okcugax
Crioco6rI ToTyueHUst KUCIOPO/ia B
23 nabopaTopyy U MPOMBIIIIEHHOCTH Bubmiorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IprmeHeHure Kucopoja
TennoBoi 3 deKT XuMUUIecKoi
24 peakLuu, TIOHITHE O bubmioreka LIOK
TepMOXVMUUYEeCKOM ypaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHI0TePMUYECKUX peakLUsx
TommBo (He(Thb, yroab U MeTaH).
25 3ar H3H€l§H€¢];03 yxa Croco06bl lro Bubmorexa [IOK
p AyXd, https://m.edsoo.ru/ff0d4c4a
ripeloTBpalleHusI
[MTpakTrueckast pabota Ne 3 1o Teme
26 «[TonyueHuve u cobupaHue Bubmaorexa [IOK
Y P . https://m.edsoo.ru/ff0d4ae2
KUCJIOPO/ia, U3yUYeHHe ero CBOKCTB»
57 Bozopoj — s5emMeHT U rpocToe bubmmoreka IIOK
BelllecTBO. HaxoskeHue B ripupoge https://m.edsoo.ru/ff0d4dd0
)8 dusnueckre U XUMHAYeCKUe CBOWCTBA bubnuoreka LIOK
Bogopoza. IIpumenenue Bogopoza https://m.edsoo.ru/ff0d4dd0
bubmoreka LIOK
29 TowATHE O KHCITOTAX H CONAX https://m.edsoo.ru/ff0d50d2
30 Crioco6bI TosTyueHUst BOIOPO/ia B bubmoreka LIOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast pabota Ne 4 110 Teme
bubmoreka LIOK
31 «[Tomyuenre 1 cobupaHue BOAOPOAa,

V3yueHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42




MorisipHeIii 00bEM ra30B. 3aKOH

bubmoreka LIOK

32
Agorazpo https://m.edsoo.ru/ff0d542e
Bbruncsienust 06bémMa, KOMyecTBa
33 Bell[eCTBa rasa I10 ero u3BeCTHOM Bubmmoreka [IOK
Ul B y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BeIIeCTBa WK 00bEMY
Bbruncsiennsi 0656MOB Tra30B 110
34 aBHEHUIO pPeakliii Ha OCHOBe Bubmiorexa LIOK
yp "p 1 - https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOILIEHHI Ta30B
35 dusnueckre ¥ XMMUYeCKHe CBOMCTBA bubnuoreka LIOK
BO/|bI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuM. [ToHsITHE 06 bubmoteka LIOK
WHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bopga kak pactBopurerib.
37 HaceliieHHble U HeHaChII|eHHbIe bubmoteka LIOK
pacTBOpbl. MaccoBas 107151 BeljecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[MTpakTueckast pabota Ne 5 1o Teme
38 «[Ipuroros/ieHue pacTBOpOB C bubmoteka LIOK
onpeJenéHHON MacCOBOM AjoJiel https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BeLeCcTBa»
39 KonTtponbHas pabora Ne2 110 Teme bubmoteka LIOK
«Kwucnopoz. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuapbl: cocTaB, KjaccuuKanus, bubmioreka LIOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0d664e
[TosnyueHye 1 XMMUYeCKHe CBOKCTBa
41 KUCJIOTHBIX, OCHOBHBIX U bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTepHBIX OKCHU/IOB
42 OcHoBaHuUs: COCTaB, K1acCcUhUKalvs, bubmioreka LIOK




HOMEHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TosyyeHye u XMMUYeCcKue CBOKCTBA Bbubmoreka LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 KucsoTel: cocraB, Kiaccudukanys, bubnuoreka LIOK
HOMEeHK/aTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHre 1 XMMHUUYeCKHe CBOMCTBa bubmoteka LIOK
KUC/IOT https://m.edsoo.ru/ff0dfee?
Conu (cpefHUe): HOMEHK/IATypa,
46 CHOCOéblI) n'zz)n q)eHI/I;I XI/IMI/IHZ(IZ)KI/IG Bubmaorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
IMpakTueckast pabota Ne 6. Perenue
47 3KCIepUMeHTa/IbHBIX 3a/jau 110 Teme bubmuoreka LIOK
«OCHOBHBIe KJIaCChl HeOpraHU4eCcKux https://m.edsoo.ru/00ad9b7c
coeIMHeHU»
['eHeTrueckas CBsi3b Me
Ay bubmmoreka IIOK
48 KJIaCCaMy HeOpraHuyeCcKux
. https://m.edsoo.ru/00ad9a50
coelMHeHU
49 O600111eHNE ¥ CUCTEMATH3AIHS bubmioreka LIOK
3HaHUM https://m.edsoo.ru/00ad9cb2
KonTponbHas pabota Ne3 110 Teme
50 "OCHOBHBI€ KJ/IaCChl HEOPraHUYeCKUx bubmorexa LIOK
. P https://m.edsoo.ru/00ad9ela
CoelMHEeHUNU
[TepBble MOMBITKYA KIaCCU(PUKALIUU
51 XMMHUYeCKUX 371eMeHTOoB. [ToHsaTue o Bubmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
rpyIinax CXOAHbIX 37IeMeHTOB
52 [Teproguuecknii 3aK0H 1 bubmoteka LIOK

ITeproguueckas cucrema
XMMHUYeCKuXx 3eMeHToB /. .

https://m.edsoo.ru/00ada52c




MenpeneeBa

53 [Tepriopl, rpyIIibl, MOATPYIIILL Bubmmorexa [OK
PHOARL, TPYIHBL, HOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenuie aTomoB. COCTaB aTOMHBIX bubmuoreka LIOK
snep. M3oTorsl https://m.edsoo.ru/00ada342
CTpoeHue 3/1IeKTPOHHBIX 000/10UeK
55 aTOMOB 371eMeHTOB [lepuoyyeckon Bubmmoreka [IOK
puoA https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menpeneesa
XapakTepucTrKa XUMUUeCKOro
56 5JIEMEHTA I10 ero I0JIOXKEHHUIO B bubnuoreka LIOK
[Tepuoanueckotii cucreme . U. https://m.edsoo.ru/00ada824
MeHngeneeBa
3Hauenue [leproaueckoro 3akoHa
57 [JIS1 pa3sBUTHS HAYKU U MPakTUKU. /1. bubmioreka LIOK
. MeHJieneeB — yuéHbIM, Mejaror U https://m.edsoo.ru/00adaS6e
IPaKJaHVH
Pe3epBHbIii ypok. O600I11IeHHE U
58 CHCTEMaTmZ pI/IH 3HaHI/II;IlI / Bubmorexa [IOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccutickast ipoBepouHasi pabota
KonrposnbHast paboTa Ne4 ro Teme
=9 «CTtpoeHue aToMa. XuMuueckKas bubnuoreka LIOK
cBs3b» / Becepoccuiickast https://m.edsoo.ru/00adb486
npoBepouHasi paboTa
60 OJIEKTPOOTPHULIATE/IbBHOCTh aTOMOB bubmuoreka LIOK
XUMUYECKUX I/IEMEHTOB https://m.edsoo.ru/00adaab8
bubmoreka LIOK
61 NoHHas xumuueckas CBsi3b
https://m.edsoo.ru/00adac34
62 KoBaseHTHas nonspHas XUMUueckas bubmoteka LIOK




CBfI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTtHas HernosisipHast 1 bubnuoreka LIOK
XUMUUYecKasi CBSI3b https://m.edsoo.ru/00adaab8
bubmioreka LIOK
64 (CTereHs OKHC/eHHS 1 https://m.edsoo.ru/00adae28
65 OKuC/IUTETEHO-BOCCTAHOBUTETbHBIE 1 bubnuoreka LIOK
peakuu https://m.edsoo0.ru/00adb076
66 OkucuTenu ¥ BOCCTaHOBUTE/IU 1 Bubmaorexa [IOK
https://m.edsoo.ru/00adb076
PesepBHbiii ypok. Obo061meHve 1
67 cUCTeMaTH3allUs 3HaHUM T10 Teme 1 bubnuoreka LIOK
«CTpoeHue aroMa. Xumuyeckas https://m.edsoo.ru/00ad9cb2
CBA3b»
68 Pe3epBHbIi ypok. O006IIeHEe 1 1 bubnuoreka LIOK
CHCTeMaTH3al1sl 3HaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KonunuecTBo uyacos JJIEKTPOHHbIE
Ne Jara nu¢poBbIe
Tema ypoka KonTtposnbhbie | TIpakTuueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/bHbIE
padoThI padoTsI
pecypchbl
[TeproarueCcKuii 3aKOH.

1 [Teproguueckas cucrema 1 bubmorteka IIOK
XUMUUECKHX 3y1emeHToB [. 1. https://m.edsoo.ru/00adb59e
MeHngeneeBa
3aKOHOMEpHOCTH B U3MEeHEeHUH

2 CBOMCTB XMMHUUECKUX 3/IEMEHTOB 1 Bubmiorexa OK

B https://m.edsoo.ru/00adb6b6
MepBbIX TPEX MEPUO/IOB

3 Knaccudukarysi 1 HoMeHK/aTypa 1 bubmmoteka IIOK
HeopraHuyecKyX BellecTB https://m.edsoo.ru/00adb7e2

4 Buip1 XuMHUeCKoM CBSI3U Y TUIbI 1 Bubmioreka LIOK
KPUCTa/UTMUeCKUX PeIIETOK https://m.edsoo.ru/00adbac6
KonrposneHast pabota Nel o Teme

c «[ToBTOpEHUE U yTTybOIeHNEe 1 1
3HaHWI OCHOBHBIX pas3fie/ioB Kypca
8 Kyacca»

6 Knaccudukaiys XuMuueckux 1 bubmmoreka LIOK
peakL1ii 110 pa3/IMYHbIM NIPU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUUECKOM

7 eakuu. [IoHATHE O TOMOI'eHHBIX U 1 Bubmiorexa OK
PeaKLHH. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX pPeakLUsax

8 [ToHATHE 0O XUMUYECKOM 1 bubmioTeka LIOK
paBHOBecud. PaKTOPkI, BIUSIOLIKE https://m.edsoo.ru/00adc28c




Ha CKOPOCTb XMMUUECKOW peaKLuU
Y TI0JI0KeHUe XUMUUEeCKOTro
paBHOBeCHsI

Jcconyaliys. XuMuueckue
peakiiiy B pacTBOpax»

9 OxucIUTeTEHO- bubmumoreka LIOK
BOCCTaHOBUTeJIbHbIE peakliuu https://m.edsoo.ru/00adcade
Teopust 3/1€KTPO/IUTUUECKOM
10 nccorpaiy. CUIbHBIE U C/1abble Brbmorexa [IOK
A LA, https://m.edsoo.ru/00adcd68
371€KTPOTUThI
11 WonHsble ypaBHEeHMS peakLvi Brbmorexa [IOK
yp peaxn https://m.edsoo.ru/00add448
XHUMHUECKHe CBOMCTBA KUC/IOT U
1 OCHOBAHMU B CBeTe Ipe/iCTaB/IeHUN bubmuoreka LIOK
00 3/IeKTPOJTUTHUECKOH https://m.edsoo.ru/00add5d8
JIMCCOoLMAIN
XUMHUYeCKHe CBOMCTBA CO/el B
13 CBeTe TIpe/ICTaB/IeHUH 00 Bubmorexa [IOK
PeA . https://m.edsoo.ru/00add8b2
5JIEKTPOIUTUUECKOU UCCOLaLn
14 [ToHsATHE O rUApONIMU3e conei Bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O6o011eHre U CCTeMaTH3aLs Bubmioreka LIOK
3HaHUH https://m.edsoo.ru/00addd1?
[TpakTrueckast pabora Ne 1.
16 «PeleHue 3KCriepUMeHTa/IbHbIX Bubnmorexa TIOK
P https://m.edsoo.ru/00addbfa
3aga4y»
KonrposnbHast pabota Ne2 o Teme
17 «DJIeKTpOoIMTUYeCKast Bubmioreka LIOK

https://m.edsoo.ru/00addec0O




OO0r11asi XapaKTepUCTHKA T'aJIoreHOB.

18 XYMHUUeCKUe CBOMCTBA Ha MpUMepe Bubmaorexa OK
puMep https://m.edsoo.ru/00addfe2
xJji0pa
XnopoBogaopoj. CoysiHast KUC/IOTa,
POBOAOPOA N Bbubmmoteka IIOK
19 XVMMHUYeCKre CBOMCTBA, M10J/lyYeHue,
https://m.edsoo.ru/00ade104
rpuMeHeHue
[TpakTuyeckast pabora Ne 2 110 Teme
N bubmoTeka LIOK
20 «[losyyeHuve COIHOM KUC/IOTBI,
B . https://m.edsoo.ru/00ade348
V3y4eHre eé CBOWCTB»
BbruriciieHus o ypaBHeHUsIM
21 XMMUUECKUX peakLUid, ecyid OJIuH Bubmiorexa OK
peaxtyd, A https://m.edsoo.ru/00ade488
13 peareHToB J]aH B U30bITKe

97 OO0111ast xapaKTepyUCTUKa 37IeMeHTOB bubmmoteka IIOK
VIA-rpymribl https://m.edsoo.ru/00ade64a
AnnoTtponHbie MoU(MUKALIUN CEPHI.

23 HaxoxeHue cepbl 1 eé Bbubmmoreka IIOK
COoeIMHEeHU B MPUPOJeE. https://m.edsoo.ru/00ade64a
X¥MUYeckue CBOMCTBA Cephl
CepoBogiopo/i, CTpOeHHe,

24 c])HI;qufKIEei XI/Illz/II/ILIeCKI/Ie Bubmiorexa [JOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcugpl cepbl. CepHast KUC/IOTA,
Bbubmmoteka IIOK
25 bu3nueckre U XuMuyeckue
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUe
26 XUMHYeCcKue peakLivy, jiexkaliye B Bbubmmoteka IIOK

OCHOBe TPOMBIIIZIEHHOT0 Crioco0a
TI0JIyYeHUs] CEPHON KUCJ/IOTBI.
XUMUYecKoe 3arpsisHeHue

https://m.edsoo.ru/00adec8a




OKpY’Karolllel cpefibl
COeIMHEHUsIMU Cepbl

BrIuriciieHne MaccoBou 101

bubmoTeka LIOK

27
BBIXO0/a IIPOAYKTa peakLu https://m.edsoo.ru/00adec8a
OO0111ast XxapaKTeprUCTHKA 37IEMEeHTOB
VA-rpyrmrnsl. A30T,

28 aCIIPOCTPaHeHHe B IIPUpPO/Ie Bubmioreka LIOK
pacrpocTp PHPOAE, https://m.edsoo.ru/00adeea6
bu3nUeckre U XUMHUeCcKHe
CBOUCTBa
AmMMuak, ero pusrueckye u

29 XUMHUUECKUe CBOICTBA, [I0/IVUeHUe Bubmiorexa LIOK

’ y https://m.eds00.ru/00adf004
Y TIpYMeHeHue
[TpakTrueckast pabota Ne 3 110 Teme
30 «[TonmyyeHne aMMHaKka, U3yueHue Bubmorexa LIOK
y N s H3Y https://m.edsoo.ru/00adf180
ero CBOMCTB»

31 A30THas KUC/OTa, eé (prusnueckue 1 Bubmioreka IIOK
XUMHUUECKUe CBOICTBA https://m.edsoo.ru/00adf306
Vcrnonib30BaHre HUTPATOB U CoJiel
aMMOHUSI B KaueCTBe MUHepaTbHbIX

32 00peHni. XrMUueckoe Bumzoreka HOK
yAoobp ) . https://m.edsoo.ru/00adf518
3arpsi3HeHre OKpY Karollel cpefibl
CoeIMHEHUSIMHM a30Ta
docdop. Okcug docdopa (V) u

33 q)ocg))o pHaH KI/ICAJI(i)Ta CI)Q)IEBI/I(‘JG)CKI/IG u Bubmaorexa OK

P ora, https://m.eds00.ru/00adf68a
XUMUUeCKUe CBONCTBA, MoyyeHre
34 Wcnons3oBanue docdatos B bubmoTeka LIOK

KaueCTBe MUHEPaTbHBIX
yno0peHuii. 3arpsi3HeHue

https://m.edsoo.ru/00adfc20




TIPUPOZHOI cpeibl hocdaTamu

Yrnepoz, pacripocTpaHeHve B

35 npupoje, pusnyeckue u Bubmaorexa OK
PHPOAE, - https://m.edsoo.ru/00adfd9c
XHMHUYeCKHe CBOKCTBa
Oxkcuapl yriepoaa, ux pusnueckue
1 XMMUUeCKre CBOMCTBA.
36 OKOJIOTHUYeCKHe TTP00/IeMbI Brbmorexa [IOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHZIOM yT/iepoja
Iv)
bubmuoreka LJOK
37 YronbHas KAUC/I0Ta U eé CoIun nomorexa L
https://m.edsoo.ru/00ae006c
[MpakTuyeckast pabora Ne 4 110 Teme
38 "[losiyyeHue yryieKuc/aoro rasa. Bubmoreka IIOK
KauecTBeHHas peakijus Ha https://m.edsoo.ru/00ae027e
KapboHaT-uoH"
[TepBoHaua/ibHEIE TTOHATHS 00
39 OpraHMYeCKHX BellleCTBaX KakK O Bubmorexa [JOK
P U—I https://m.edsoo.ru/00ae054e
CcoeIMHEHUSIX yTJiepo/ia
N bubumoreka LIOK
40 KpemHuii u ero coeiiHeHUs
P A https://m.edsoo.ru/00ae080a
[TpakTrueckast pabora Ne 5.
41 PelieHve sKcriepyMeHTalIbHbIX Bubmoreka IIOK
3a/1au 110 TeMe «BakHelIie https://m.edsoo.ru/00ae0bf2
HeMeTasUTbl U UX COeZIMHEHUS»
KonTponbHas pabora Ne3 110 Teme
. bubmoTeka LIOK
42 «BakHelIIMe HeMeTa/lIbl U UX
https://m.edsoo.ru/00ae0e18
COeITHeHUSI»
43 OO011jas1 XapaKTepUCTHKA bubmoTeka LIOK




XUMHUYECKUX 37IeMeHTOB —
MeTaI0B. MeTannnueckas CBS3b U
MeTaJl/InuecKast KpucTaaindyeckas
peiiéTka. ®u3nyeckre CBOKWCTBA
MeTasl/IoB

https://m.edsoo.ru/00ae103e

XUMHUUecKue CBOMCTBA MeTaslIOB.

bubmmoteka IIOK

44 ONeKTPOXUMHUYECKUN Psi
P . pAA https://m.edsoo.ru/00ae1156
HarpsbKeHUH MeTaslyioB
OO61mue criocoObl MoTyYeHust
MeTasnoB. CriiaBel. Beruncienvs
45 10 YpaBHEeHUSIM XUMUUeCKUX Bubmmorexa TTOK
yp . https://m.edsoo.ru/00ae1156
peakLyi, eC/iv OJJMH W3 peareHTOoB
COJIep>KUT MPUMeCH
Bbubmmoreka IIOK
46 [ToHaTHE 0 KOPpPO3UM MeTal/IoB
https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 eJI0YHbIe MeTasl/Ibl
m https://m.edsoo.ru/00ae14b2
48 OKcubl U TUAPOKCUBI HATPUS U bubmmoreka LIOK
Ka/ns https://m.edsoo.ru/00ae14b2
49 [IlesrouHO3eMebHBIE MeTaslIbl — Bubmioreka IIOK
Ka/IbLIUA U MarHum https://m.edsoo.ru/00ael5e8
. bubmmoreka LIOK
50 BakHeuive coefJuHeHWs KalblUsi
https://m.edsoo.ru/00ael5e8
£1 OG6o011iIeHNE ¥ CUCTEMATH3AIHS
3HaHUM
- JKécTKOCTh BOJIBI 1 CTIOCOOBI eé bubmumoreka LIOK
yCTpaHeHUus https://m.edsoo.ru/00ae1886
53 [TpakTrueckast pabota Ne 6 110 Teme bubmioTeka LIOK




"JKECTKOCTb BOZBI U METO/IbI eé
ycTpaHeHus"

https://m.edsoo.ru/00aelae8

. bubmmoreka LIOK
>4 ATOMUHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBa OKCHUJA U Bubmioreka LIOK
TUJPOKCUA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
o6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuppl, TUAPOKCUJIBI Y COTU bubmoTeka 1IOK
kenesa (IT) u xxenesa (I1I) https://m.edsoo.ru/00ae35e6
cg O06o00611eH1Ee ¥ CHCTeMaTH3aL[Us
3HaHUM
[TpakTrueckast pabora Ne 7.
59 Pemrenne skcriepymMeHTaIbHbIX bubmumoreka LIOK
3a/1a4 110 TeMe «BakHelive https://m.edsoo.ru/00ae3de8
MeTa/ulbl U UX COeJUHEeHUS»
BbiumiciieHust Mo ypaBHeHUsIM
XMMUUECKUX peakLUid, ec/id 0/IuH
60 13 peareHToB []aH B U30bITKe WIH bubmoTeka LIOK
COZlep>KUT mpuMecH. BerumciieHust https://m.edsoo.ru/00ae1750
MacCOBOM 011 BbIX0/ja MPOAYKTa
peakuuu
61 O06o00611eHre ¥ CCTeMaTH3aLs
3HaHUM
KonrposnbHast pabota Ne4 ro Teme
62 «BaxxHeillve MeTasbl U UX
CoeIMHEeHUsI»
63 BeliectBa 1 MaTepuasbl B Bubmioreka LIOK




HOBCE'Z[HE‘BHOI\/’I JKHW3HH 4yejlOBeKda

https://m.edsoo.ru/00ae3f50

64 XUmMHyeckoe 3arpsisHeHue 1 bubmumoreka LIOK
OKpY’Karollen cpefibl https://m.edsoo.ru/00ae4270
65 Posib XMIMHUM B pellieHrur 1 bubmuoreka LIOK
9KOJIOTMUEeCKHUX TpobieM https://m.edsoo.ru/00ae4270
66 Pe3epBHbiii ypok. O60061IeHIe U 1 bubmmoteka IIOK
crcTeMaTH3al|usl 3HaHUM https://m.edsoo.ru/00ae0d0a
67 Pe3epBHbIii ypok. O60061IeHe 1 1 Bubmioreka LIOK
crcTeMaTH3al|usl 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3epBHbIii ypok. O60011I€HHE U 1 bubmmoreka LIOK
cUCTeMaTH3aLUs 3HaHUU https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA

OCHOBHOM

OBPA30BATEJ/IbHOH ITPOT'PAMMBI

8 KV/IACC

Kop
NnpoBepsieMoro
pe3y/ibTarTa

HPOBEPHEMBIE NnpeamMeTHbI€ pe3y/ibTaThl 0CBOEHUSA OCHOBHOM
06pa3OBaTEJIbHOﬁ NnNporpaMmbl OCHOBHOI'O 0611[8[‘0 06pa30BaHI/Iﬂ

1

ITo Teme: ((HepBOHa‘—IaJ'ILHbIe XUMHU4YeCKHe IoHATHUA»

1.1

pacKphIBaTh CMBIC/T OCHOBHBIX XMMHYECKUX TIOHSITMM: aToM,
MOJIeKy/la, XUMHUECKHM 3/IeMEeHT, TIPOCTOe BeI[eCTBO, CJIOKHOE
BeIlleCTBO, CMecCh (OJHOpPOJHAasi W HeOJHOPO/Hasi), Ba/JeHTHOCTb,
OTHOCHTE/IbHAs aTOMHasi W MOJIeKy/sipHas Macca, KOJUUeCTBO
BelllecTBa, MOJIb, MOJISIDHasi Macca, MaccoBasi [J0Jisl XMMUYECKOTro
j/IeMeHTa B COeJMHEHUM, MOJISIPDHBIM 00BEM, XUMHUYeCKasi peakLys,
KnaccuduKalys — peakUuid: peakUWd —COeWHEHHs, peakluu
pa3/ioKeHusi, peaklUM 3aMellleHusi, peaklUdud oOMeHa, 3K30- U
SHI0OTepMUYECKUe peaklVM, TerJIOBOM 3(deKT peakiuu, pacTBOP,

MaccoBasi 10J1s1 BeltlecTBa (TIpOLieHTHast KOHLIEHTPALMs) B PaCTBOpe

1.2

W/IJTOCTPHUPOBATL B3aMMOCBA3b OCHOBHBLIX XMMHWUYECKUX TOHATUU U
NpUMEHATE 3THW T[IOHATHA TIIpKM OIIMCAdHMKM BeEIieCTB KW HX

TpeBpaleHr

1.3

HCII0J/Ib30BATh XUMHUUECKYHO CHMBOJIMKY [JI1 COCTABJ/IEHUA Q)OPMYJI

Bell[eCTB U yPaBHEHUN XMMUYeCKUX peakiuii

1.4

pacKpbiBaTb CMBICJI 3aKOHOB COXPAaHEHHSI MacChl BelLeCTB,
TIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIDHOTO YYeHMs, 3aKOHa

ABorazpo

1.5

ornpenejaTb Ba/JIEHTHOCTb dTOMOB  3JIEMEHTOB B 6I/IHapHI>IX

COeJIMHEeHUSIX

1.6

KJ'[aCCI/ICl)I/IL[I/IpOBaTI: XUMHUUeCKHe peaklun (HO UHUC/IYy W COCTaBYy

YYaCTBYIOIIUX B peakiluM BeIlecTB, M0 TerjiIoBoMy 3 deKTy)




1.7

BBIUMC/ISITh OTHOCUTEIbHYI0 MOJIEKY/ISIDHYIO M MOJISIPHYIO MacChl

Bell[eCTB

1.8

BBIUMC/ISITH MAaCCOBYIO /IOJIF0 XMMHUYECKOTO 3jieMeHTa 1o (opmysie

coearHeH s,

1.9

BBIUMC/ISITh MAaCCOBYIO /10O BellleCTBa B paCTBOpe

1.10

NIPUMEHATh  eCTeCTBeHHOHAy4YHble  MeTOAbl  TIO3HaHWSA  —
Hab/moeHue, H3MepeHue, MO/Ie/TMPOBaHUe, 9KCTIEPUMEHT

(peanbHBIN U MbIC/IEHHBIN)

[To Teme: «Ba)kHelilMe npeCTaBUTe/IM HEOPraHUYeCKUX BeLeCTB»

2.1

PaCKpbBIBATE CMBIC/I OCHOBHBIX XHWMHYECKHX TTOHSTH: OKCH/,

KHKC/I0Td, OCHOBAHME, COJIb

2.2

OTIpe/iesISiTh TIPHUHA/JIEXKHOCTh BEIeCTB K OIpeJe/IEHHOMY KJaccy

coeIMHeHU Mo popMyiam

2.3

K/IaCCU(ULIMPOBaTh HeOPraHWYyecKue BelllecTBa
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XapakTepu30BaTh (OMHMCHIBaTh) O0OL[HMe XUMHUYeCKWe CBOMCTBA
BellleCTB pa3/IMUHBIX K/IaCCOB, MOATBEPIK/Jasi OMUcaHue TIpUMepaMu
MOJIEKY/ISIPHBIX ~ ypPaBHEHHWM  COOTBETCTBYHOIIMX  XUMHUECKHUX

peakuuin

2.5

MMPOrHO3HMPOBATH CBOMCTBA BelleCcTB B 3dBUCHMMOCTHM OT HX
KaueCTBEHHOI'0 COCTdBd, BO3MO>XKHOCTH IIPOTE€KAHUA XWMHUYECKHUX

TipeBpallieHUH B Pa3/IMYHbIX YCIOBUSIX

2.6

C/lefioBaTh TIpaBWIaM TIOMb30BaHUS XUMWUYECKOW TIOCYZOH U
nabopaTopHbIM 000py/JjOBaHMEM, a TakK)Ke TpaBUiaM oOpalleHus C
BeIlleCTBAaMH B COOTBETCTBUM C WHCTPYKI[USIMUA TI0 BBITIOJTHEHUIO
nabopaTOPHBIX XMUMUYECKHX OIBITOB IO MOJyUeHHIO ¥ COOMpaHUI0
ra3o00pa3HbIX BellecTB (BOJOPOZA U KMC/IOPO/a), TIPUTOTOBIEHUIO
pacTBOPOB C OMpefe/IEHHOM MacCOBOM [l07iel pacTBOPEHHOIO
BellleCTBa, MJIAHUPOBATh M MPOBOJUTH XUMUUYECKHe SKCIIePUMEeHThI
M0 pacro3HaBaHWIO PACTBOPOB IIe/0dyeld W KHUCIOT C TTOMOIIBIO

VH/IMKATOPOB (/1aKMyC, (heHO/I(TanernH, MeTUIOPaHX U IpyrHe)

2.7

MpOBOJUTb paC‘JéTbI 10 YPaBHEHHUIO XUMHYeCKOH peakKuuun

ITo Teme: «Ilepuoguueckuii 3akoH U Ilepuoguueckas cucTema
xumuueckux sseMeHToB [I. V. MengeneeBa. CTpoeHue aTOMOB.

XumunuecKasi cBsi3b. OKHC/IMTEe/IbHO-BOCCTaHOBUTE/IbHEIE peakuumn»




3.1

pacKpbIBaTh CMbIC/ OCHOBHBIX XMMUYECKUX MOHATUM: PO aroma,
3JIEKTPOHHBIN C/IOM aTOMa, aTOMHas OpOWTa/lb, pafuyC aToMa,
XUMHUUecKas CBsI3b, IOJIIPHAs M HeIoJspHasi KOBaJIeHTHasl CBA3b,
3/1eKTPOOTPULIATE/IbHOCTb, WOHHAsl CBSI3b, WOH, KaTHMOH, aHWOH,

CTerneHb OKHCJ/IEHUA

3.2

KJIEICCI/ICI)I/IL[I/IPOBBTB XUMHUYeCKHe 3/71eMeHThI

3.3

OTKMCHIBATh M XapakTepu3oBaTh TabmuHyto hopmy Ileproanueckoit
CUCTeMbl XMMMUYECKHUX 3JIEMEHTOB: pa3/vnyarb ITOHATHS «IJlaBHast
noarpynmna (Arpynma)» U «mnobouHass moArpynma (Brpymma)»,

«MaJible» U «DOJIbIITHE» nepruoanbl

3.4

packpeiBaTh cMmbIca Ilepuoguueckoro 3akoHa /.M. MeHpeneesa:
JIeMOHCTPUPOBaTh TMOHMMaHWe TIePUOJUYECKOHM  3aBUCUMOCTH
CBOMCTB XMMHYECKUX 95JIEMEHTOB OT MX [IOJIO)KEHUs B

[Tepuoanueckou cucteme

3.5

COOTHOCUTb  0003HAUeHWs, KOTOpble HUMEITCI B  Tabmmile
«[lepuosvyeckass  cucreMa XUMHUeckKux  ssemeHtoB  [I.1.
MeH/iesieeBa» C YHMCTOBBIMUA XapaKTePUCTHKAMH CTPOEHHUSI aTOMOB
XUMHUYECKUX 3/IeMEHTOB (COCTaB W 3apsf siipa, oOlee uKC/IO

3/IeKTPOHOB U pacripefiesieHe WX M0 3/IeKTPOHHBIM CJIOSIM)

3.6

ornpenejaTb CTerneHb  OKHC/Ie€HHsa  3/IEMEHTOB B 6I/IHaprIX

COoeIMHEeHUSIX

3.7

ornpenesaTb BUJ XUMHUECKOH CBSI3U (KOBaJIeHTHaH n I/IOHHaH) B

HeOpraHM4eCKux CoeJUHEHUAX

9 KV/IACC

Kop
NpoBepseMoro
pe3yJbTara

IIpoBepsiemMble NpeMeTHBIE pe3y/IbTaThl 0CBOEHHA 0CHOBHOM
o0pa3oBaTe/IbHONM MPOrpaMMbI 0CHOBHOTI'0 0011iero 00pa3oBaHusi

1

ITo Teme: ((BEH.[ECTBO U XUMHUUECKada peakLus»

1.1

PaCKpbIBaTh CMBICJT OCHOBHBIX XHMHUUECKUX TIOHSITHH: pacTBOp,
3/IEKTPOJIUThI, HE3JIEKTPOJIUTEI, 3/IEKTPOIUTHUECKAs JUCCOLUALIS,
peakiui MOHHOTO 0OMeHa, KaTaau3aTop, XMMHUYeCKoe PaBHOBeCHe,
obpaTrMbIie U HeoOpaTUMbIe peaxiuu,

OKHC/IMT€/IbHOBOCCTAHOBHUTE/IbHbIE peakKkiinu, OKHCJ/INTE/Ib,




BOCCTAaHOBUTE/b, OKHCJI€HWe W BOCCTAHOBJIEHWE, asIOTPOIIHs,
aMm(bOTepHOCTb, XUMHUUecKass CBs3b (KOBa/ieHTHasi, UOHHas,
MeTas/uIhueckasi), KpUCTa/uIMueckasi pelléTKa, CIJIaBbl, CKOPOCTb

XUMHUYECKON peakiyuu

1.2

WITIOCTPUPOBATEL B3dWMMOCBA3b OCHOBHBIX XHUMHWYECKUX TOHATUN U
NMpUMEHATL 3THU TIOHATHUA TIpU  OIIMCaHWKU BeleCTB W UX

TripeBpallieHui

1.3

COCTaBJISITh YPaBHEHUsI 3/IEKTPOJIMTUUECKON [WCCOLMALMMA KUCIIOT,
11e/ioueld U COJied, TOJIHble U COKpAallléHHble YpaBHEHUS peakLui

WOHHOr0 oOMeHa

1.4

PaCKpPEIBATb CYIIHOCTBb OKHC/IMTE/IbHO-BOCCTAHOBUTE/IBHBIX
peaKLU/Iﬁ rocpeaCcTBOM COCTaBJ/IEHHSA 3J/IEKTPOHHOT'O OamaHca 3THX

peakLuii

1.5

MIPOBO/IUTDH PACUéThI 110 YPAaBHEHUIO XMMHUYECKOW peakLu1

I[To temam: «HemeTtannbl U UX CcoeluHEHUs» U «MeTalyibl U UX

COe/IMHEeHUS»

2.1

XapakTepu3oBaTh  (OMMChIBaTh) oOImme U creruduyeckue
XMMHUUEeCKHe CBOMCTBA MPOCTHIX U CI0XKHBIX BEILleCTB, OATBEPKast
ONMCaHue TMpUMepaMUd MOJIEKYJ/ISIPHBIX W HWOHHBIX ypaBHEHUH

COOTBETCTBYIOINHUX XUMHUUECKUX peaKL[I/Iﬁ

2.2

COCTaBJISITh ypaBHeHUs1 peakLui, MO/ITBEPXK/JAOLLUX
Cyll[eCTBOBaHMe TeHeTUYeCKOW CBs3UM MeXAy  BellecTBaMH

PA3/IMUHBIX K/1dCCOB

2.3

NIPOTHO3MPOBAaTh CBOMCTBA BelleCTB B 3aBUCMMOCTM OT MX
CTPOEeHUs], BO3MOKHOCTH NPOTeKaHWsi XMMHUYeCKHX TpeBpallleH!i B

PA3/IMUHBIX YC/IOBUAX

2.4

C/efioBaTh TpaBW/IaM TIOJb30BaHUS XUMMWYECKOW TMOCYZOH U
nabopaTopHbIM 000py/JOBaHHEM, a TaK)Ke TpaBWIaM oOpalleHus C
BEIIleCTBAMU B COOTBETCTBUM C WHCTPYKI[USIMU T10 BBITIOJTHEHUIO
71ab0PaTOPHBIX XUMUUYECKUX OIBITOB IO MOYYEHHI0 U COOUPAHUIO

ra3o00pa3HbIX BelecTB (AMMHAKa U YTIeKHC/IOro Ta3a)

2.5

MPOBOAUTE PeaKL[|H, TIOJTBEPXKIAIOIIe KaueCTBEHHBbI COCTaB
pa3MYHBIX BeIIeCTB: pACMO3HaBaThb OMBLITHBIM TyTEM XJIOpPH[-,
Opomuz, woauz, KapOoHat, docdar, cunmukar, cynbdar,

TMAPOKCUAWOHBI, KATHOHbI dMMOHUMSA, WOHBI M3YUYE€HHBIX METAJI/I0B,




MIPUCYTCTBYIOLLME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BelleCTB

3 ITo Teme: «X¥MUsL U OKpYy>Karoljas cpea»
31 pacKpbIBaTb CMBICI OCHOBHBIX XUMHYeCcKUX ToHsATHH: [IK
' Bell|eCTBa; KOPPO3Usl MeTaslJIOB
MPUMEHSATb OCHOBHbIE OMNEepaLMM MbICIUTENbHOW AesiTeIlbHOCTU —
aHa/IM3 W CUHTe3, CpaBHeHHe, 0000IeHHe, CHUCTeMaTHU3aIHIo,
3.9 BbIsSIB/IEHWe TPUYMHHO-C/IeJCTBEHHbIX CBSI3eM — /Ui U3yueHUs

CBOMCTB BelleCTB U XUMHYECKUX peaKqu/'I; €CTeCTBEHHOHAYUHbIE
MeTO[bl IIO3HaHHA — Ha6III-O,E[EHI/Ie, Hn3MepeHue, MOJe/IHMpOBaHUe,

5KCIIePUMEHT (peasbHblM U MbICTIEHHBIN)




ITPOBEPAEMBIE OJIEMEHTbBI COAEP)XAHUSA

8 KVIACC

Kop

IIpoBepsieMblii 371eMeHT CO/iepKaHus

1

HepBOHa‘{aﬂbele XHUMHYeCKHe IMOHATHA

1.1

IIpegmer xuMuu. Posb XWMUK B KMU3HU 4ejloBeKa. XUMUS B CHUCTeMe Hayk.
Tena u BewjecTBa. @U3nueCcKre CBOWCTBA BelleCTB. ArperaTtHoe COCTOSIHUE

Bell|eCTB

1.2

IToHsaTre o MeTO/[laX IIO3HdHHUA B XHWMHHU. Yuctele BelleCTBa M CMeCH.

CriocoObI pa3zeneHust cmeceid

1.3

ATOMBI U MOJIEKY/JIBI. Xumuueckre »3aeMeHTbl. CHMBOJIBI XWUMHUECKHX

371eMeHTOB. [IpocThie U C/I0)KHBIe BeljecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHue

1.4

Xumurueckas @OPMYJ'IEI. BasneHTHOCTb aTOMOB XMMUUYECKUX 371eMEHTOB. 3aKOH
ITOCTOSAHCTBA COCTaBa BelleCTB. OTHOCHUTe/IbHas dTOMHasd Macca.
OTHOCHUTe/IbHAS MOJIEKYJISIDHass MacCca. Maccopas 4074 XUMHUYeCKOro

3J/IeMeHTa B CoeJMHEeHHNH

1.5

KomnuectBo BeiectBa. Mosib. MosisipHas Macca. B3aumMocCBsA3b KOM4ecTBa,
Macchl YW UHC/IAa CTPYKTYPHBIX eAWHHI| BellecTBa. Pacuétbl mo dopmysiam

XUMHNYeCKHuxX COE,[[I/IHEHI/IIZ

1.6

dusnueckre U XUMUUECKHe SIBIeHUs. XUMHUUecKasi peakiisi U eé TpU3HaKH.
3aKkOH  COXpaHeHUssT  MacChl  BelllecTB. XHUMHYeCKHe  ypaBHEHWUS.
Knaccudukanpyss  XUMUUeCKMX — peakluMl  (COoeJuHEeHHsl, pa3/io’KeHMUs,

3aMelreHus], 0OMeHa)

1.7

XVMUYeCKMM 3JKCIIePUMEHT: 3HaKOMCTBO C XUMHWYECKOHW TOCyJ0M, C
npaBwiaMd paboTel B JlabopaTopuM W mpuéMamMH  oOpallieHus C
nabopaTopHBIM 000pyIOBaHUEM, U3yUeHHe U OlrMcaHue (hU3UUeCKUX CBOWCTB
o0pa31j0B HeOpraHUUeCKHX BellecTB, HabsogeHue (u3nueckux (T1aB/ieHHe
BOCKa, TasiHUe JibJla, PaCTUPaHUe caxapa B CTYIIKe, KUTIeHWe ¥ KOHZeHCalys
BOZIb) U XUMUUECKUX (TOpeHHe CBeuu, MpOoKa/JvBaHWe MeJHON TMPOBOJIOKH,
B3aMMO/IEMCTBHE Mejla C KHC/IOTOM) SIBJIeHWM, HaO/ro/leHHe W OIMCaHue
MPU3HAKOB TIPOTEKaHWsT XUMHUECKHMX peakiuii (pa3/io’keHWe caxapa,
B3aMMO/JIEMCTBUE CEPHOW KHCJIOTHI C XJIOpUAOM Oapusi, pa3okeHHue

ruipokcyia  menu(ll) mpu  HarpeBaHWH, B3auUMOJIEHCTBHE yKeje3a C




pactBopoM cosi Meau(Il), m3yueHue crmocoboB paszzesieHus cmeceir (c
TOMOII[bI0  MarHWTa, (UIBTpOBAaHHE,  BbIMIAPDUBAHWE,  JUCTHIUISLMS,
xpomatorpadusi), TIpoBe/ileHHe OUMCTKUA TIOBapeHHOW comu, HabmrozeHue U
OTMCaHWe pe3y/IbTaTOB TIPOBEJIEHHSI OIbITa, W/UTFOCTPUPYIOLIET0 3aKOH

coxXpaHeHMsI MacChl, CO3ZlaHNe Mojiesiel MOJIeKyJ (II1apOCTep>KHEBBIX)

Bakneiimme npeacTaBUTE/IM HEOPraHUYECKHX BEIIEeCTB

2.1

Bosayx — cmech rasos. CocraB Bo3gyxa. Kuciopon — s/meMeHT U mpocroe
BellecTBO. HaxoxxJeHne KUCI0poza B MpUpoje, (pusnueckrue U XMMUYeCKUe
cBoiictBa (peakiuu ropenust). Okcugpl. IlpumeHenre kuciopoga. CriocoOb
NOyueHUs: KUC/IopoZia B ylabopaTopuu M TpOMbIIIeHHOCTH. KpyroBopoT

KHc/iopoza B ripupoge. O30H — a/uioTporHas MOAUGHKALIUS KHCI0po/a

2.2

TersioBoit 3¢ ¢deKT XUMHUeCKOW peakLMH, TePMOXMMHUUECKHe YpaBHEeHUS,
5K30- ¥ 3HJ0TepMUYeCKre peakluu. TOM/IMBO: yroib U MeTaH. 3arpsisHeHue

BO3/yXa, yCH/IeHUe TIaDHUKOBOTO 3¢ ¢eKTa, pa3pylieHre 030HOBOTO C/I0sT

2.3

Bozopog, — anemeHT U mipocToe BelllecTBO. HaxoxeHre BOOpO/a B TIPUPOJE,
¢busrueckie W XMUMHUECKHE CBOWCTBA, IPUMEHEHHE, CIOCOOBI TIOyUeHusI.

Kucnotse! u com
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MornsipHbIii 00bEM ra3oB. PacyéTel Mo XUMUYeCKUM YPaBHEHUSIM

2.5

dusnueckre CBOMCTBA BOAbl. Bojga kak pactBopuTenb. PacTBOpBI.
HacelmienHble ¥ HeHacChbIl[eHHbIe PAaCTBOPLI. PaCTBOPUMOCTS BelljeCTB B BOJe.
MaccoBasg [Jonig BellecTBa B pacTBOpe. XHUMHYeCKHMe CBOMCTBA BOJBI.
OcHoBaHus1. Posib pacTBOpPOB B MPUPOZiE M B XXKU3HU uejioBeKa. KpyroBopot
BOAbl B IMpuUpoJe. 3arpsi3HeHHWe TMpUPOAHbIX BoJ. OxpaHa M OUYMCTKA

IMMPpUPOJHBIX BOL

2.6

Krnaccudukaiusi HeopraHuueckux coefvHeHuid. Okcupbl. Knaccudukaiiyst
OKCHJIOB: cojieoOpa3yroiiyde (OCHOBHBIE, KHC/IOTHbIe, aM(pOTepHbIe) |
Hecosieobpa3ytome. HomeHknarypa okcugoB. duzndeckue ¥ XUMUUECKHe

CBOMCTBa OKCH/IOB. HonyquHe OKCH/0B

2.7

OcnoBanus. Kiaccuukanysi OCHOBaHMM: IE/JIOUM M HepacTBOPHUMBbIe
ocHoBaHMsl. HomeHknaTtypa ocHoBaHui. ®Pusnyeckue W XUMHYeCKHe

CBOMCTBA OCHOBaHUM. [lo/yueHre ocHOBaHU

2.8

Kucnotel. Knaccudukauus kucnor. HomeHknaTypa KucioT. @usnueckue U
XMMHYEeCKHe CBOUCTBA KUCJIOT. Psij aktvBHOCcTH MetaiioB H.H. Bekerosa.

[Tonyuenue KucaoT

2.9

Cosm. HomeHnknartypa cosiei. du3nyeckrue U XMMHUYECKHe CBOWCTBA COJIeH.




[TonyueHnue cosei

2.10

I'eHeTHUecKas1 CBSI3b MeXXAy Ki1dCCdMHU HEOPraHNYeCKHX COE,[[I/IHEHI/II‘/JI
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XVMMUYeCKU  JKCIIePUMEHT: KauyeCTBEeHHOe OIlpejie/ieHrde  COoJeprKaHUsi
KHCJIOPOZiA B BO3yXe, MOAydYeHHe, coOMpaHre, pacrio3HaBaHUe W M3ydeHHe
CBOWCTB KHCJIOPO/ia, HAab/IFOieHre B3aUMO/IeCTBUS BEILeCTB C KUCIOPO/IOM U
yCJIOBUSI BOSHUKHOBEHUSI U TIpeKpallieHusi ropeHust (rokapa), 03HaKOMJieHue
c obpasljaMM OKCHJIOB W OMWCaHWe WX CBOMCTB, ToJyiyueHWe, coOupaHue,
pacrio3HaBaHWe U M3yueHHe CBOWCTB BOJ|0pojia (ropeHue), B3auMojelCTBre
BOZOpOAA C OKCHJOM meu(1) (BO3MOXKHO WCII0/Ib30BaHKe
BH/IeOMaTepUasoB), Hab/oJeHre 00paslioB BelecTB KOJIMYeCTBOM 1 MOJIb,
ucciesoBaHre O0COOEHHOCTeM  pacTBODEHMSI BeLeCTB C  Pas3/IMYHOU
pPacTBOPUMOCTBIO, TPUIOTOB/IEHHWE DAaCTBOPOB C OIpefenéHHONM MacCOBOM
Jlojieli pacTBOPEHHOTO BeIlleCTBA, B3aUMO/IEHCTBUE BOAbI C MeTasylaMu
(HaTpyeM U KanblueM) (BO3MOKHO WCIIO/b30BaHUE BUleOMaTepUasioB),
orpefieJieHMe pacTBOPOB KUCJIOT U IIje/ioueld C TMOMOILbI0 HHAUKAaTOPOB,
ucciesoBaHre 00pa3l[0OB HEOPraHWYeCKHWX BeIeCTB Ppa3/MYHBIX K/IaCCoB,
Hab/rofleHe M3MeHeHHsI OKPACKM WHAMKATOPOB B pacTBOpax KUCJIOT U
1jei04uer, u3ydyeHve B3anuMo/elcTBUs okcuzaa meau(1l) ¢ pactBopom cepHou
KUCJIOTBI, KHUCJIOT C MeTa//laMM, peakiuil HeWTpaiu3alyd, ToayueHue
HEPACTBOPUMBIX OCHOBaHHWM, BbITeCHEHHE OJHOTO MeTa/ula JpyruM U3
pacTBopa COJd, pellieHre KCIIepUMeHTaTbHbBIX 3a/lau 1Mo TeMe «BakHellire

KJIaCChl HEOPTaHUUYECKUX COeUHEHNN»

[Tepuoaunueckuii 3akoH U Ileproanueckas cucTeMa XUMHUUECKUX 3/1EMEHTOB
O.N. MenpeneeBa. CTpoeHUe aTOMOB. XUMHUecKasi CBsi3b. OKHUC/IUTe/IbHO-

BOCCTaHOBUTEJ/IbHbIE pPedKIINKN

3.1

[TepBble MOMBITKK KaacCH(MUKALUKM XUMHUUECKHUX 3jeMeHToB. [loHsTHE O
rpynnax CXOJHBIX 3/ieMeHTOB (Ille/IoUHble U II[eJIoUHO3eMe/IbHble MeTasllbl,
rajoreHbl, WHepTHbIe Ta3bl). JJeMeHThl, KOTOpble 00pa3yroT aMoTepHbIe

OKCH/IbI U TUAPOKCHU/IbI

3.2

[Tepuoanueckuit 3akoH. [lepuoanueckas cucTeMa XUMHYECKUX 3/IEMEHTOB
OU. MengeneeBa. KopoTkonepuogHasi Y [AJWHHONEPUOAHasi (POPMBbI
[Tepuoguueckoii cucTteMbl XUMHUUeCKHWX 3reMmeHTOB [I.M. MeHzeneesa.
[Tepuoabl 1 rpynmbl. PU3NUECKUN CMBICT TIOPSJIKOBOIO HOMEpa, HOMEDPOB

nepuozia v rpynmbl 37ieMeHTa

3.3

Ctpoennrie atomoB. CocTaB aTOMHBIX sifiep. M30Tombl. 3meKTpoHbl. CTpoeHue




5JIEKTPOHHbIX 000/10ueK aTOMOB TepBbIX 20 XUMHUECKUX 3/1eMEHTOB
[Tepuoguueckon cucremsl [I.1. MenzeneeBa. XapakTepucTUKa XMMUUECKOTO

37IeMeHTa 10 ero rnosioxkeHuto B [lepuoguyeckoii cucteme /1.. MeHgeneeBa

3.4

BBKOHOMepHOCTI/I HU3MEHEHUA padruyCa daTOMOB XHMHUYECKHX 3J/IEMEHTOB,
MeTa//TMUeCKUX M HeMeTa//IMUeCKMX CBOMCTB IIO rpymnmnamMm #" T1epuogaM.
3HaueHue HepI/IO,Z[I/I‘JECKOFO 3dKOHa U HepHOAHHECKOﬁ CHUCTeMbI XUMHUUYeCKHUX

3/1eMEHTOB [/l Pa3BUTHUsI HayKu U npakTuku. .M. MeHzeneeB — y4éHblil 1

rpaXkJAaHuH

3.5

Xumuueckass CBsI3b. KoBaneHTHas (HOJ'ISIpHaH 4 HEHOJIHpHaH) CBA3b.

BHEKTDOOTpI/IL{aTEHLHOCTb XUMHUECKUX 3/1eMeHTOB. loHHasi CBSI3b

3.6

CreneHb OKHCJ/IeHUA. OKuCIMTeTbHOBOCCTaHOBUTE/ILHEIE peakLum.

Hpoueccm OKHCJ/IEHUSI ¥ BOCCTaHOBAeHU. OKHUCAUTENIN U BOCCTAaHOBUTE/N

3.7

XUMUYeCKU 3KCIIepUMEHT: H3ydyeHHe 00pa3lioB BeILeCTB MeTa/VIOB U
HeMmeTasl/IOB, B3aUMO/IeHCTBHe T'MJPOKCH/A LIMHKA C pacTBOpaMH KHC/IOT U
111e/10uel, IpoBe/ieHNe OMNbITOB, WITFOCTPUPYIOLMX TPUMePbI OKUC/IUTEIBHO-

BOCCTAaHOBHUTEJ/IbHBIX peaKLII/Iﬁ (FOPEHI/IE, peaKlMn pa3/I0KeHUs, COEAI/IHEHI/IH)

9 K/IACC

Kop

HpOBEpHEMBIﬁ 3JIEMEHT CO/i€pPKaHUA

BeljectBo ¥ xiMuueckas peakuus. [IoBropenue

1.1

[Tepyoguueckuii 3akoH. [lepuosnyeckass cMCTeMa XUMHUYECKUX 3/IEMEHTOB
OM. MengeneeBa. CrpoeHre aTOMOB. 3aKOHOMEDHOCTH B HW3MeHeHUH
CBOWCTB XUMHUECKUX 3JIEMEHTOB TEPBBIX TPEX MEPUOZOB, Kalusi, Ka/lbIUs U
WX COeJVHEHWM B COOTBETCTBUM C TIOJIO)KEHWEM S/IeMEeHTOB B

[eprouuecKkoii cUCTeMe U CTPOEHUEM MX aTOMOB

1.2

CTpoeHue BellecTBa: BU/bl XUMUYECKOW CBs3U. TUIMbl KPUCTALIMUeCKUX
PelIéTOK, 3aBUCUMOCTb CBOMCTB BellleCTBa OT THUMA KPUCTa/UTUUeCKOU
peléTKM U BHJla XUMMHUeCKOW cBsa3u. Kiaccudukanuss ¥ HOMeHK/aTypa
HEeOpraHWYeCKUX BelecTB (MeXAyHapoAHasi U TpUBMa/bHas1). XHUMUUeCKUe
CBOMCTBA BeLIECTB, OTHOCSIIMXCS K Pa3/MUHBbIM K/jacCcaM HeOpraHWuuecKHUx

COE,I[HHGHHIZ, reHeTruyeckas CBA3b HEOPraHWYECKUX BelljeCTB

1.3

Knaccudukaims XuMUUeCcKrx peakLiyil TI0 pa3/IMyHbIM MpHU3HaKaM (110 Uuciy

M COCTAdBY YUYdCTBYHOIIMX B pe€dKIMKW BEIIECTB, MO0 TEIJIOBOMY 3(1)(1)EKTy, 110




M3MEHEHMIO CTeTleHell OKHUCIeHUs] XUMUUEeCKHX 3/IeMEeHTOB, TI0 00paTUMOCTH,
M0 ydYaCTHIO KaTajqusaTopa). OK30- M SHAOTepMUYeCKHe peaklvy,

TEPMOXUMHUUECKHE YDaBHEHUSA. ITonstue o CKOpOCTH XUMHYeCKOH peakuun

1.4

[TousaTue o6 O6paTI/IMI:>IX u H606paTI/IMBIX XUMHWYECKHX DeaKLUAX. [TonsTue o
FOMOTI'€HHBbIX KW Te€TepPpOreHHbIX pedkKluAax. I[loHaTHe 0 XMMHYECKOM
pPaBHOBECHH. cD(:lKTOp]:I, BJ/IMAOIHWE Ha CKOPOCTb XUMHUECKOH peakuy "

IoJIOKeHHe XMMHUUEeCKOIr'o paBHOBECHsA

1.5

OKUC/INTE/TbHO-BOCCTAaHOBUTE/IbHBIE  PeaKlWW,  JIeKTPOHHBIA  OamaHC
OKMCJ/INTeIbHO-BOCCTAHOBUTE/bHOM  peakiuu. CocTaBjieHWe ypaBHeHWH
OKMCJIUTEIbHO-BOCCTAHOBUTE/IbHBIX DeaklUil C WCI0Mb30BaHUEM MeToja

3JIEKTPOHHOTO OanaHca

1.6

Teopusi 37eKTPOIUTAYECKON AUCCOLMALIUUA. DNEKTPOJIUThHI U HEIJIeKTPOJIUTHI.
KaTuoHbl, aHWOHbI. MexXaHW3M /[AWCCOLMAIMA BeIeCTB C pas3/IMUHbIMHU
BUZIAMU XUMHUecKor cBs3u. CrerneHb auccouyaruu. CuibHBIE U C1abbie
9/IeKTPOJIUThL. Peakiiu MOHHOTO OOMeHa. YC/OBUS TIPOTeKaHWs peaki[uit
MOHHOTO OOMeHa, TOJIHbIe W COKpAIéHHble WOHHBbIE ypaBHEHUs peakKLvH.
CBoiicTBa KHCJIOT, OCHOBAaHMH U COJIed B CBeTe TIpeJCTaB/leHUNH 00
3/IEKTPOJIMTHUECKOW Aucconyaiui. KauecTBeHHbIe peaki[UM Ha WOHBI.

[TonsiThe o ruaponuse coseu

1.7

XVWMUUECKUM SKCMEePUMEHT: O3HAaKOMJIEHHEe C MOZEJSIMU KPUCTa/I/TMUeCKUux
pelléTOK HeopraHM4yeCKUX BelecTB — MeTa/yIoB M HeMeTa/uloB (rpaduTa U
azmasa), CJI0XKHBIX BeIeCTB (X/JI0py/ia HaTpusi); UCCIeOBaHUe 3aBUCUMOCTU
CKOPOCTA XUMHYECKOW peakLMM OT BO3AEUCTBUSI pPa3/UuUHbIX (DAKTOPOB;
WCCe[JoBaHWe  3/IeKTPONPOBOAHOCTH  PacTBOPOB  BeleCcTB,  Mpoliecca
JUCCOLIMaLMM  KUCJIOT, Liesioued W comed (BO3MOXKHO HCII0/Ib30BaHUe
BU/IEOMaTepUasoB); TMPOBeJleHHE OIbITOB, W/IIIOCTPUDPYIOLUX T[PU3HAKU
MPOTeKaHUsl peaklii MOHHOTO oOMeHa (oOpa3oBaHMe 0CafiKa, BBIZE/IeHHE
raza, oOpa3oBaHHWe BOAbI); OIBITOB, W/UIFOCTPUPYIOIIUX  TIPUMEpbI
OKUCJIUTEeIbHO-BOCCTAaHOBUTE/IbHBIX peakiuii (ropenue, peakiuu
pas3noXKeHWs, COeAVHEHHWs); pacro3HaBaHWe HeOpraHW4yeCKUX BellecTB C
MOMOIbI0 KaueCTBEeHHBIX PeakLUi Ha WOHbBI; pelleHre SKCIepuMeHTa/lIbHbIX

3aziau

HewmeTanne! u ux coearHeHUdA

2.1

OOmmiasi xapakTepucThKa rasoreHoB. (OCOOEHHOCTM CTPOEHHSI aTOMOB,

XapakTepHble CTereHW OKucjaeHus. CTpoeHWe U (uU3WYeCcKue CBOWCTBA




MPOCTBIX BEILeCTB — rajioreHoB. XUMHWUYEeCKre CBOWCTBA Ha MpUMepe XJiopa
(B3aMMoO/elCTBYE C MeTa/ulaMH, HeMeTa/lJlaMy, LieouaMu). XJI0POBOZOPOJ.
ConsiHasi KWC/I0Ta, XUMHUUYeCKHMe CBOMCTBa, TIOJyueHue, TpHUMeHeHuUe.
HeiicTBUe Xjiopa M XJIOPOBOZOPOJAa Ha OpraHu3M uesioBeka. BakHeiirue

XJIOpUABI U KX HaXOXXAEeHKWE B IIpUpoae

2.2

OO6mmiasi xapakTepucTvika 37eMeHTOB VIA-rpymmbl. OcOOeHHOCTH CTpOeHUs
aTOMOB, XapakTepHble CTereHU OKucaeHUs. CTpoeHue U (QuU3HUecKue
CBOMCTBA TMPOCTHIX BeIleCTB — KWCIOPOJa U Cepbl. AJIJIOTPOITHBIE
MoJuGUKaLM  KUAC/IOpoZia M Cepbl. XUMMUeCKHMe CBOMCTBAa  Cepbl.
CepoBofiopoj, CTpoeHHe, (u3nueckue M XUMUUYeCKHe CBOWCTBA. OKCHABI
cepbl Kak Ipe/iCTaBUTeIN KUC/IOTHBIX OKCH/0B. CepHasi KUC/I0Ta, (U3ndyecKue
¥ XUMHWYecKrde CBoicTBa (0OIMe Kak TMpeZCTaBHUTeNsl Kjlacca KUCJIOT |
cneuyduryeckrie).  XMMHUeCKHMe — peaklUM,  Jie)kaljie B OCHOBe
MIPOMBILIIEHHOTO criocoba rosiyyeHusi cepHoi KUcnoThl. [Ipumenenuve. Cosn
CepHOM KHCJIOTHI, KaueCTBeHHasi peaklusi Ha Cy/bQaT-uoH. HaxoxkaeHue
cepbl U eé CcoeJJMHEeHUM B Npupoje. XUMHUUeCKOe 3arpsi3HeHue OKpYy>Karollen
cpeAbl COeVHEHUSIMU Cepbl (KUC/IOTHBIE [OXKIW, 3arpsi3HeHue Bo3jyXa U

BO/I0EMOB), CTIOCOOBI ero MnpeAoTBpalleHNs

2.3

OOb1iasi xapakTepucTHKa 37eMeHTOB VA-rpymrbl. Ocob6eHHOCTH CTpOeHust
aTOMOB, XapakKTepHble CTeleHW OKWUC/IeHus. A30T, pacrpoCTpaHeHHe B
npupojie, ¢usMueckue U XUMHUUeckue cBoiictBa. KpyroBopoT asora B
npupojie. AMMUaK, ero (pusMueckue U XMMUYeCKHe CBOWCTBA, MOIy4YeHue U
npuMeHeHre. ConM aMMOHUS, WX (M3MYecKre M XUMUYeCcKHe CBOWCTBaA,
npuMeHeHve. KauecTBeHHasi peaklidsi Ha MOHbI aMMOHHUsL. A30THasi KUCJ/IOTa,
eé monyueHue, (Qu3MUecKMe W XUMHUUYeCKWe CBoMcTBa (00mjue Kak
NpeJiCTaBUTe ISl KJlacca KUC/IOT U crieuduueckue). Vicronb3oBaHue HUTPaToOB
U Ccojeld aMMOHMS B KauyeCTBe MUHepalbHbIX yAoOpeHuil. Xumuueckoe
3arpsi3HeHHe OKpY)Karollel cpe/ibl COeJMHeHUsIMU a30Ta (KUC/IOTHbIE JOXKIY,

3arpsi3HeHHe BO3/lyXa, [IOYBbI U BOJOEMOB)

24

®ocdop, annorponHbie MoauduKauu docdopa, Gpusnyeckre U XUMHUUECKUe
cBoiictBa. Oxkcug docdopa(V) u dochopHas kuciaora, ¢usnyeckue u
XUMHYeCcKUe CBOMCTBa, rosiyueHue. Vcriosnb3oBaHue ¢ocdaToB B KayecTBe

MHHEepabHBIX y100peHuni

2.5

OOmiasi xapakTepucTHKa 37eMeHTOB [VA-rpymmbl. Oco6eHHOCTH CTpOeHust
aTOMOB, XapaKTepHble CTelleHU OKUC/IeHUs. YT/epofi, a/uIOTPOIHbIe

Mou(UKaLMK, pacnpocTpaHeHue B TNpupojie, Guv3vueckde W XUMHUUeCKue




cBotictBa. Azicopbrus. KpyroBopot yriepoza B npupoge. OKcHpl yrieposa,
ux Qu3nUecKre U XMMUUYeCKHe CBOMWCTBA, [EWCTBHE Ha >KUBbIE OPraHW3MbI,
MojilyueHWe W TIpUMeHeHHe. JKOJIoThUYeckre mpo0/ieMbl, CBsSI3aHHbIE C
okcuziom yriepoga(lV); rumore3a r106asbHOTO TMOTEIVIEHHS] K/IUMATa;
MapHUKOBBIA 3(h(deKT. YTonbHas KUC/IOTa U e€ CoMM, UX (usnueckue u
XUMHUECKHe CBOWCTBA, MOJIyyeHHe U nprMeHeHre. KauecTBeHHast peakijus Ha
kKapOoHaT-woHBL.  VIcrosib30BaHWe  KapOOHAaTOB B OBITY, MeJUIIMHE,

IMMPOMBIIIJIEHHOCTH U CeJIbCKOM XO03sIMCTBe

2.6

[TepBoHava/ibHbIE TIOHATHS 00 OPraHUYeCKUX BeIeCTBaX KakK O COeAUHEHUSIX
yriaepoia (MeTaH, 9TaH, STWIEH, alleTWIeH, 3TaHOJI, TVIULEePUH, YKCyCHas
Kuciora). Ix coctaB u xumuueckoe crpoeHue. [ToHsaTHe 0 GuUonOrMUecKd
BaXHBIX BeIeCTBAX: JXMpaX, Oe/ikax, yryeBojaX — WU WX POJM B JKU3HU
yesioBeKa. MarepuanbHOe €OUHCTBO OpPraHUYeCKMX W HeopraHudecKux

CcoeIMHEeHUM

2.7

KpemHuuii, ero Qusnueckue W XUMHUUECKHe CBOMCTBa, IIOyueHHe U
npuMeHeHue. CoeiuHeHUsI KpeMHuUs1 B Tipupoze. O61muye rpejcTaBieHust 00
okcuge kpeMHUsi(IV) 1 KkpemHueBo# kKuciaoTe. CUMMKATBI, UX HUCIIOb30BaHKe
B OBITY, Me[UIIHe, TIPOMBIIIJIEHHOCTH. BakHelillne CTpPOUTe/TbHbIe
MaTepHuasibl: KepaMuKa, CTeK/o, LieMeHT, OeToH, >kene300eToH. [IpobGsiembl
0e301acHOTO KCII0/Ib30BaHUsI CTPOUTE/IbHBIX MaTepPUajioB B TIOBCEAHEBHOU

JKU3HU

2.8

XUMHUECKUHM SKCIIEPUMEHT: M3yueHue 00paslj0oB HEOPraHWUeCKHX BeIleCTB,
CBOMCTB COJISHON KHC/IOTBI; MPOBeJieHre KaueCTBeHHBIX peaki[uii Ha XJI0pU/-
WOHbI U HaO/Mo/eHre TIPU3HAKOB WX TMPOTEKAHUS; OIbIThI, OTPaKarolue
¢u3nueckve ¥ XUMHUUECKHWe CBOMCTBA TaJOreHOB M MX COeIMHeHUH
(BO3MO>KHO HCIIO/Ih30BaHKE BH/I€OMAaTepHaioB); 03HAKOMJIeHWe ¢ oOpasijamu
XJIOpU/IOB  (rajloreHu/ioB); O3HaKOMyieHWe C o0pa3uamMu cepbl U eé
coeiMHeHUSIMU (BO3MOXKHO HCTIONIb30BaHKE BH/[eOMaTepHasioB); HabroieHue
mporiecca oOyT/IMBaHMsI caxapa MoJ, elCTBUEM KOHIIEHTPUPOBAaHHOW CepHOM
KHUCJIOTBI; U3yueHHe XWUMUUECKHX CBOWCTB pa30aB/IeHHOW CEpHOM KHCIIOTEHI,
MpOBe/IEHHEe KAueCTBEHHOW peakIiuM Ha Cy/abhaT-uOH W HabO/rofieHne
TIpU3HAKa eé MpoTeKaHUsl; 03HaKOMJIeHHe C (U3UUeCKUMH CBOWCTBAMU a30Ta,
docdopa ¥ ux coeprHeHU (BO3MOXKHO HCII0/Ib30BaHUE BHUAeOMaTepHasoB),
obpasilaMu a30THBIX U (oChHOpPHBIX yA00peHMH; ToaydyeHre, cobupaHue,
pacrio3HaBaHHe W W3yueHWe CBOMCTB aMMHaKa; TPOBe/leHHe KaueCTBeHHBIX

peakldii Ha MOH aMMOHHUs M ¢docdaT-MoH M U3yueHHe TIPU3HAKOB HX




MpOTeKaHUsl, B3aUMOJIEMCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHMCJIOTHI C
MeZibi0 (BO3MOKHO MCITI0/Tb30BaHUE BUIeOMaTepHAOB); U3yUeHHe Mo/iesiei
KPUCTa//TMUeCKHX pelléToK anMasa, rpadura, QyruiepeHa; 03HaKOMJIeHHe C
MIPOIIeCCOM afCcopOI[MM paCTBOPEHHBIX BEIeCTB aKTHBUPOBAaHHBIM YTJIEM U
YCTPOMCTBOM TIPOTHBOra3a; TIOyueHWe, coOWpaHue, pacrio3HaBaHUe U
M3yueHHe CBOMCTB YI/IEKUC/IOTO Ta3a; MpoBe/ileHre KaueCTBeHHBIX peakivii Ha
KapOOHaT- W CUIMKAT-UOHbI U UW3yueHWe TMPU3HAKOB WX TPOTEKaHUS;
O3HAaKOMJIEHHWe C TIPOAYKLMeld CU/IMKAaTHOW TPOMBILLIIEHHOCTH; pelleHue
9KCTIePUMEHTA/IbHBIX  3a7lau M0 TeMe «BaKHeHinue HeMmeTa/slbl U UX

CoeIMHEeHUI»

MeTasjibl ¥ UX coearHEeHUA

3.1

OO11ast xapakTepuCTUKa XUMUYECKHX 3/IeMEHTOB — MeTaslJIOB Ha OCHOBAaHUU
ux nonoxenus B [lepuoguueckon cucteme XuUMuU4ecKux 3jemeHTOB [I.11.
MengieneeBa U crpoeHust aromoB. CTpoeHwe MeTa/lioB. MeTainyeckas
CBSI3p M MeTa/ulMyecKas KpUCTa/IMyecKas pelléTKa. JeKTPOXUMUUYEeCKUH

PSIZ, HAalIpSDKeHUN MeTasl/ioB

3.2

dusnueckue W XUMHYEeCKWe CBOHCTBa MeTa/yioB. OOImye  CriocoOb
TI0/TyYeHUs] MeTa/UIOB. [IOHATHE O KOPPO3MM METaJ/IoB, OCHOBHBIE CITOCOOBI
3alUThI UX OT Koppo3uu. CruiaBbl (CTajlb, UyT'yH, AIOPAFOMHHIMI, OPOH3a) U

HX IIpUMEHEHNE B 6BITy W TIPOMBIIIJIEHHOCTH

3.3

[IlenouHble MeTasuIbl: MNoJIOKeHWe B Ileprosuueckoil cucTeMe XMMHUYeCKHUX
sneMmeHTOB [I.V1. MeHiesieeBa; CTpoeHUe UX aTOMOB; HaXOXKJeHue B [IPUpoJe.
dusnyeckre U XMMUUeCKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCH/bI
Y TUJAPOKCUABI HATpUsl U Kanus. [IpuMeHeHMe I1e/I0OYHBIX MeTa/IOB U MX

coeIMHEeHUM

3.4

[[TesouHO3eMe/ibHbIe  MeTas/ulbl MarHUM U KaJbLMM: TOJIO)KeHWe B
[Tepuoauueckoli cucTeMe XUMUUYeCcKUX 3jeMeHTOB [I.M. MeHesneeBa;
CTPOEHHEe MX aTOMOB; HaxOXJeHWe B Tpupofe. Pu3nueckue U XUMUUYeCcKre
CBOMCTBA MarHUs U Kajbliys. BakHelilue coefuHeHUs KajablLys (OKCH,

TUJIPOKCH/I, COK). ZKECTKOCTD BOJIBI U CITOCOOBI €€ yCTpaHEeHUsI

3.5

AmomyHuN: nosiokeHre B Ilepyuoguueckor crcTeMe XMMHUYECKMX 3/1EMEHTOB
[.W. MeHpeneeBa; CTpoeHHe aTOMa; HaxOXkfeHUe B npupoge. dusuueckue u
XMMHUUEeCK/e CBOMCTBA allOMUHHUS. AMQOTepHble CBOMCTBA OKCHJA U

T'MAPOKCHa d/TFOMHUHUA

3.6

Kene3o: moJsiokeHHe B HepHOAHHECKOﬁ crucremMe XHMMHUYECKHX 3J/IeMEHTOB




H.M. MeHpeneeBa; cTpoeHre aTOMa; HaXOXAeHWe B TIpupoje. Pusrueckue u
XUMUYeCKHe CBOMCTBA >kese3a. OKCuAbl, TUAPOKCHABI U comm xene3a(ll) u

»kene3a(Ill), ux cocras, CBOWCTBA U MOTyYeHHe

3.7

XUMHYeCKU SKCIIepUMEeHT: O3HakoMyleHWe ¢ o0pasijamMyd MeTanioB U
CIJIaBOB, UX (PU3NUECKMMM CBOWCTBAaMM; U3yueHHe pe3y/bTaTOB KOPPO3UH
MeTa/UIOB (BO3MOYKHO HCIO/Ib30BaHHE BH/leOMaTeprasoB), 0COOeHHOCTel
B3aUMOJIEMCTBUSI OKCHJA Kajblldd W HaTpusi C BOAOM (BO3MOYKHO
VICII0/Ib30BaHye BH/leOMaTepyasoB); MCC/Ie[l0OBaHWe CBOMCTB XECTKOW BOJABI;
mporiecca TOpeHUsl JkKejesa B KHUCIOPOZe (BO3MOKHO HCIIO/Ib30BaHUe
BH/leOMaTepUasIoB); MPHU3HAKOB MPOTeKaHUsI KaUeCTBEHHbIX Peakliii Ha NOHbI
(mMarHusi, KanblLusi, aqroMuHUS, LuHKa, kene3a(ll) u rkenesza(Ill), mexnu(1l);
HaOmofileHWe ¥ OMHCaHWe TPOLIeCCOB OKpAIMBaHWS IUIaMeHH HMOHAMHU
HaTpysl, Kaaus U KajblLus (BO3MOXKHO MCIO/Ib30BaHUE BHeOMaTepuasoB);
ycciefloBaHue aM(OTepHbIX CBOWCTB I'MJPOKCH/A aFOMUHUSA U THAPOKCH[A
LIMHKa; pellleHre 3KCIIepUMeHTa/IbHBIX 3a/ja4 10 TeMe «BakHelIlne MeTaslbl

N WX CoeJHeHUA»

XuUMUS ¥ OKPY’Karolas cpeja

4.1

HoBble maTepuanbl U TexHOMOrUU. BelljecTBa U MaTepuasbl B TTIOBCEIHEBHOM
JKU3HU uesioBeKa. XUMHUS U 370poBhe. be3ornacHoe 1cIonb30BaHue BelecTB U
XUMHAYeCKUX peakluii B ObITy. IlepBasi TOMOLb TIPU XUMHUYECKUX O)KOTraX U

OTPaBJIEHUAX

4.2

OCHOBBI  3KOJIOTUUECKOM  TPaMOTHOCTH.  XHMMHUUECKOe  3arpsi3HeHue
okpyxatomed cpenbl ITJK. Ponb XuMuM B pellleHUHd 3KOJIOTUUeCKUX
nipobsiem. TIpypoAHbIe UCTOYHHKU YTJIEBO/IOPOZIOB (yroJib, TIPUPOJHBIN Ta3s,

HeTh), IPOJYKTHI UX TIepepabOTKH, UX POJIb B OBITY ¥ TIPOMBILIEHHOCTH

4.3

XUMUYeCKUM 3KCIIepUMEHT: H3ydyeHWe o00pa3ljoB MarepuasioB (CTeK/O,

CIUIaBbl METAJIIOB, TIOJIMMEPHbIE MaTepUallbl)




ITPOBEPAEMBIE HA OI'D 110 XMMHWHU TPEBOBAHUS K
PE3YJ/IbTATAM OCBOEHHA OCHOBHOI OFPA30BATE/ILHOI
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA30OBAHUA

Kopg,
MPOBepPsAEMOro
TpeOoBaHUs

IIpoBepsieMble TPe0OBAaHUs K MPEAMETHBIM pe3y/IbTaTaM
0a30BOro ypoBHs 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpaMMbl 0CHOBHOT0 00111ero o6pa3oBanus Ha ocHoBe ®I'OC

1

IIpencrasnenue:

1.1

O TI03HAaBaeMOCTH SIBJIeHWM TIPUPOJbI, MOHWMaHWe OO0BLeKTUBHOM
3HAUMMOCTH OCHOB XMMMYECKOM HayKH KakK 00/1acTh COBpEMEHHOTO
eCTeCTBO3HAHUs], KOMIIOHEeHTa OOIel Ky/JbTypbl W MPAKTUYeCKOU
JledaTe/IbHOCTH Ue/ioBeKa B YC/IOBUSX COBPEMEHHOro o00l1jecTBa;

MOHMMaHKWe MeCTa XMMHU Cpear APYIrruX eCTeCTBEHHBIX HayK

1.2

0 HAayUHBIX METO/iaX ITI03HAHHKA, B TOM UKUCJ/IE€ SKCIIEPUMEHTA/IbHBIX U
TEOpeTUUEeCKUX METOAdX HCC/Ied0BdHMA BeEIIeCTB U HN3yUEHUA
XUMHUYEeCKHX peaKum?I; YM€HHEe HCII0/Ib30BATb MOJe/In  [Jid

00BbsICHEeHUS CTPO€HUA aTOMOB U MOJIEKYJT

1.3

0 cepax npodeccroHaIbHOU JesiTeTbHOCTU, CBSI3aHHBIX C XUMUeKn
Y COBpEMEHHBIMU TEeXHOJIOTUSMH, OCHOBAaHHBIMM Ha JOCTYKEHUSX
XUMUUYECKOH HayKH, UTO IMO3BOJIUT OOydaromMMCsl pacCMaTpUBATh
XUMHMIO Kak cdepy cBoedt Oyayiedt  mpodeccroHaTbLHOM
JeaTeIbHOCTU U CJieJlaTh  OCO3HAHHBIM  BBIOOD XUMHM  Kak
npodu/ILHOrO TIpeJMeTa TIpU Tiepexofie Ha YPOBeHb CpeHero

ob1iero obpazoBaHuUs

Bnasenue cucteMol XMMMUECKMX 3HaHMM U yMeHUe TNPUMEHSITh

CUCTEMY XUMHWUYECKUX 3HaHHﬁ, KOTOpasd BKJ/IKOUAET:

2.1

Ba)KHEMILIMe XMMUYeCKue IIOHATUS: XUMUYeCKUM 3/1eMeHT, aToM,
MOJIeKyJ1a, BellleCTBO, [IPOCTOE U CI0XKHOE BeleCTBO, OJHOPO/HAs 1
HEeOJIHOpPO/IHasi CMeCb, OTHOCHUTe/IbHble aTOMHasi M MOJIeKYJisipHast
Macchl, KOJMUYECTBO BellleCTBa, MO/b, MOJISIPHasl mMacca, MOJISIPHbIN
00bEM, OKCHJI, KMCI0Ta, OCHOBAHHE, COJIb (Cpe/HSs), XUMUUeCKas
peakLisi, peakLiy COe[VHEeHUsl, peakLUM Ppas/ioKeHWs, peakLu
3aMelleHus], peakii 0OMeHa, TerioBOM 3(deKT peakiiu, 3K30- U

SHAOTepMHWYECKHME pedKIIMKW, PACTBOP, MACCOBaA A0Jid XMMHWYECKOIr'o




IeMeHTa B COeJUHEHWY, MaccoBasg [0/l U IIPOLeHTHas
KOHLIeHTpaLMsl BellecTBa B pacTBOpe, PO aroMa, 3/1eKTPOHHBIN
C/lol aToMa, aroMHasi opOuTanb, paguyC aToMa, BaJeHTHOCTh,
CTerneHb OKWC/IeHUsl, XUMHUYeCKass CBsA3b, 3/IeKTPOOTPULIATE/IbHOCTD,
MOJISIpHAs M HEMOJIsIpHasi KOBa/JleHTHasi CBfI3b, MOHHAs CBA3b,
MeTa/l/InuecKast CBsi3b, KpUCTa//IMYecKas pellléTka (aToMHasi, MOHHas,
MeTa/uIn4yecKasi, MOJIeKyJIsipHasi), NOH, KaTHOH, aHWOH, 3/IeKTPOJIUT U
He3JIeKTPOJIUT, 3/IeKTPOJIMTUYeCKas: JUCCOLMALs, PeakLiii UOHHOIO
oOMeHa, OKHC/TUTeTbHO-BOCCTAaHOBUTE/IbHBIE PeaKLIMH, OKUC/TUTE/Nb U
BOCCTAaHOBUTE/Ib, OKWCIEHWE U BOCCTaHOBJIEHHE, 3/1eKTPOJ/IU3,
XUMHWUECKOe paBHOBecHe, OOpaTHMble W HeoOpaTHMble peaklIvH,
CKOpPOCTb XMMWYECKOM peakumy, Kartanusarop, [I1IK, xopposus

MeTaJl/IOB, CI1/IaBbI

2.2

OCHOBOIIO/Iararole 3aKOHbl XMMWHU: 3aKOH COXPaHeHWs MaccChl,
nepuopuuecknyd 3akoH [I.VI. MenzeneeBa, 3aKOH IOCTOSIHCTBA

COCTaBd, 3aKOH ABOF&,ELDO

2.3

TEOPUM  XUMWUU:  aTOMHO-MOJIEKY/IsIDHasg ~ Teopus,  Teopus

3/IeKTPOJIUTUUECKOM AUCCOLMALIN

Bnajenve ocHoBaMM XMMUYeCKOW TPaMOTHOCTH, BK/TFOUAKOLLEH:

3.1

yMeHHe TIpaBWIbHO MWCII0/b30BaTh M3yuyeHHble BelllecTBa U
MaTepuasbl (B TOM uHC/ie MUHepasibHble YJ0OpeHus, MeTa/ulbl U
CIUIaBbl, TPOAYKTHI  TepepabOTKU  TIPUPOAHBIX  WCTOUHUKOB
yT71eBO0pOo10B (YIJisl, TPUPOAHOTrO ras3a, HedTH) B OBITY, CebCKOM
XO3sI1ICTBe, Ha TMPOU3BOJCTBE W TIOHMMAaHWe 3HaueHUusi >XUPOB,
OenkoB, yIJIeBOAOB /[  OpraHM3Ma  uejioBeKa;  yMeHHe
MIPOrHO3UPOBaTh B/MSIHUE BeIeCTB U XWUMUUYECKHX TIPOLeCCOB Ha

OpraHH3M UejioBeKa ¥ OKPY’KaroIyt0 MPUPOHYIO Cpesly

3.2

YMeHHe MHTEeIrprupoBaTh XMMHUUECKHEe 3HaHWA CO 3HAHUSAMHU [IPDYTHUX

yueOHBIX MPeZIMETOB

3.3

Ha/In4ye OrbITa paboThl C pa3/TMUHBIMK UCTOYHHUKAMU WH(POPMAaLIUN
10 XMMMM (HayyHasi U HAy4YHO-IIOMyJ/IsIpDHasi JIUTepaTypa, CI0BapH,

CTPaBOYHUKH, UHTEPHeT-PeCcypChl)

3.4

yMeHHe OOBEeKTHBHO OLleHWBaTh WH(OPMALMI0 O BeIecTBax, UX
MpeBpallleHUsIX U TPaKTUUeCKOM TIPUMeHeHWd U yMeHue

WCTIO/b30BaTh eé /1jisi pellleHus1 yueOHO-TI03HaBaTe/IbHBIX 3a/1au




BJ'I&,E[EHI/IE OCHOBaMH ITOHSITHUMHOTO dlifapaTa WU CHMBOJ/IMYECKOI'O

fA3bIKa XMMHUM [JI1 COCTaB/I€HUA Cl)OpMYJI HeopraHnvyeCkux BeIIeCTB,

4 ypaBHeHUN  XUMHUYECKHWX peaki[di; OCHOBaMH XUMHYeCKOU
HoMmeHkatypsl (IUPAC u TpuBHaibHOM)
YMeHue 0OBSACHATH CBSA3b TOJIOXKEHUs d/ieMeHTa B [lepuoanyeckoi
CUCTeMe C YMC/IOBBIMU XapaKTePUCTUKAMU CTPOEHUsS] aTOMOB

5 XUMUYECKUX 371eMeHTOB (COCTaB W 3apsj spa, oOlee YKUCIO
5JIEKTPOHOB), pacripefie/ieHeM 3J1eKTPOHOB T0 3HepreTUueckKum
YPOBHSIM aTOMOB M€PBbIX TPEX MEPUO/IOB, Kanus U KalbLus
[lpencraBneHre 0  TepUOAWYECKONM  3aBUCUMOCTA  CBOMCTB
XUMUUECKUX 3/IeMEHTOB (paguyc aToMa,

5 3/1eKTPOOTPULIATENIBHOCTE), TPOCTBIX U CJIOKHBIX BELeCTB OT
MOJIOKeHUs1 37eMeHTOB B Ilepuoguueckoil cucteMe (B MasbIx
repuoiax Y TJIaBHBIX TMOATPYINax) W 3JIeKTPOHHOTO CTPOEHHs
aToma

7 YMeHue K1acCUPUIMPOBATh:

7.1 XUMHUUYECKHe 37IeMeHThI

7.2 HeopraHuyecKue BelllecTBa

7.3 XMMUYeCKHe peakLuu

8 YMeHue onpezenaTs:

81 BaJIeHTHOCTh U CTerleHb OKWCIeHUs] XUMUUeCKUX 3/IeMeHTOB, 3apsij

. VOHa

8. BUJ, XMMHUYECKOW CBSI3M U THUI KPUCTA/UIMUECKOW CTPYKTYpbl B

' COeJUHeHUSIX

8.3 XapakTep Cpeibl B BOJHBIX pacTBOpax BellecTB (KUC/OT,

' OCHOBaHMI)

8.4 OKMCJIUTENIb U BOCCTAHOBUTEb

9 YMeHue xapakTepr30BaTh (r3nuecKre U XMMHUYeckue CBOWCTBa:
MPOCTBIX BellleCcTB (KUC/IOPOA, O30H, BOJOpPOA, rpaduT, anmas,

9.1 KpeMHUM, a3oT, ¢ocdop, cepa, XJOp, HATPUM, Ka/lWdd, MarHum,
KaJIbLIUM, aTFOMUHUM, JKese30)

9.2 CJIOKHBIX BeIeCTB, B TOM UHC/e WX BOZAHBIX PacTBOPOB (BoAa,

aMMHakK, XJI0pPOBOJIOPO[l, CEPOBOJIOPOJ, OKCHIbI W THPOKCHbI

MeTta/uioB I-ITA rpymm, amomunus, meau (II), 1iuHka, »xkenesa (I u




IT), okcupgwl yraepoga (II u 1IV), kpemuus (IV), a3ota u ¢ocdopa
(IIT u V), cepsr (IV u VI), cepHucras, cepHasi, a30TUCTasi, a30THas,

¢docdopHasi, yrosibHasi, KpeMHUeBasi KUC/IOTa U UX COJIN)

MPOrHO3MPOBATE W  XdPdKTE€PHU30BATb CBOMCTBa BellecTs B

3dBUCHUMOCTH OT MX COCTaBa W CTPO€HMs, IIPUMEHEHHE BEIIeCTB B

>3 3aBUCMMOCTM OT MX CBOMCTB, BO3MOXXHOCTb TpPOTeKaHUsI
XUMHWYEeCKUX MpeBpalljeHni B pa3/MUHbIX YCI0BUIX
10 YMeHue COCTaB/IsATh MOJIEKY/ISIPHbIE U MOHHBIE ypaBHEHUsI peakLini,
B TOM UMCJIE:
10.1 peakuii HOHHOTO 0OMeHa
10.2 OKMCJIUTE/IbHO-BOCCTAHOBUTEJIbHBIX PeaKLUi
10.3 W/TIOCTPUPYIOIIUX XMMUYECKHe CBOMCTBA H3YyYeHHBIX K/acCOB
' (rpymni) HeopraHUYeCKUX BellecTB
10.4 MOJATBEP KAAIOINX F'eHeTUUeCKYH B3aUMOCBS3b MeXy HUMHU
11 YMeHMe BEIYUC/IATE (IPOBOJUTH PaCUYéThl):
111 OTHOCUTE/IbHYIO MOJIEKYJ/ISIDHYI0O U MOJIIPHYIO MacChbl BeIlleCTB,
' MacCOBYHO [JOJIFO XUMUUECKOIr0 3/1eMeHTa B COeZJMHeHUU
11.2 MacCOBYIO [IOJTIO BellleCTBa B pacTBOPE,
11.3 KOJINYeCTBO BelllecTBa U ero Maccy, 06bem rasos
114 10 YPaBHEHHUSIM XMMMWUECKMX peakLMi U HaxOAWUTb KOJMUYeCTBO
' BelllecTBa, 00bEM U MacCy peareHTOB WM MPOJYKTOB PeakLiu
12 Binagenve (3HaHMe OCHOB):
OCHOBHBIMM  MeTO/laMM  HAy4yHOTro Ti03HaHusi (HabsrofeHue,
21 y3MepeHue, SKCIepUMEHT, MO/ieJIMpOBaHue) TP  U3yYeHUH
' BeIleCTB M XUMWUYECKUX SIBI€HUM; yMeHUe CQOpMyIUpoBaTh
npo6sieMy U MPeZJIOXKUTh My TH e€ pelleHUs
122 Ge3omacHoil paboOThl C XMMHUYECKHMH BeIlleCTBaMH, XUMUYeCKOU
' TIOCY/I0M 1 TabopaTOpHBIM 000PY/J0BaHHUEM
rpaBUIaMu 6e3omacHoro obpaimjeHuMss C  BellleCTBaMH,
VICTIO/Ib3YeMbIMU B TIOBCEZIHEBHOM JKU3HH, [paBU/IaMU INIOBeJieHUsl B
123 1essix cOepe>keHUst 3[J0POBbSl U OKPY’Karolllell MPUPOJHOU Cpefbl;

NIOHMMaHKe BpeZia (OMaCHOCTH) BO3/eHCTBUS Ha >KUBbIe OPraHU3Mbl
oripe/ie/IEHHbIX BeIlleCTB, croco6oB YMeHbIIIeHUs u

ripeIOTBpAll|eHUsI KX BPeHOI0 BO3/AEeUCTBUS




13

Hanuuwne MPaKTNYeCKKUX HABBIKOB IIJIAHWUPOBAHUA WU OCYIL€CTB/IEHUSA

C/IeAyIOIINX XUMUUYEeCKHX SKCIIEPUMEHTOB:

13.1

v3ydyeHWe UM  OmucaHue  (U3UUECKUX  CBOWCTB  BeIlleCTB;
O3HaKOMJIeHHWe C (U3NYECKUMM W XHMHUYECKUMH SIBJIEHUSIMUY;
OTBIThl, WIIIOCTPUPYIOLMEe TPHU3HAKU TPOTEKAHUS XUMHUeCKUX

peakLuii

13.2

Hn3yydyeHue C1Ioco00B pa3aejeHuns cMmecei

13.3

NoJlyyeHHe KHUC/IOpOJa W M3yueHHWe ero CBOMCTB; IIOy4yeHue
BO/ZIOPO/a Y U3yueHMe ero CBOMCTB; M0JlyueHHe YIJIeKUC/IOro rasa 1
V3yyeHHe ero CBOMCTB; MOJyuyeHHWe aMMuaka U U3yueHHe ero

CBOMUCTB

13.4

TIPUTOTOBJIEHWE PACTBOPOB C OIpe/ie/IEHHONM MacCOBOW JoJieid

paCTBOpéHHOFO BeljecTBa

13.5

NpUMeHeHHe  WHIWKATOpOB  (JlakMyca,  MeTW/IOpaHXa U
deHondTanenHa) As ornpejesieHrs XapakTepa Cpefibl B pacTBOpax

KHCJIOT U 1le/i0uen

13.6

VCC/IejlOBaHWe W OIMCaHWe CBOWMCTB HEOPraHWYeCKUX BelllecTB
Pa3/IMUHbIX K/1aCCOB; U3yUYeHHe B3auMOJEeNCTBUSL KUCIOT C MeTal/laMHy,
OKCH/IaMM  MeTa/VyIOB,  pacTBOPMMBIMM M HepacTBOPUMBIMU
OCHOBaHWsIMM, COJSIMM; TIOyYeHUe HepacTBOPUMBIX OCHOBAHUM;
BbITECHEHHWE OJHOr0 MeTa/ija JpyrdM W3 pacTBopa COJIU;
VCCiej0oBaHre aM(OTepHbIX CBOWCTB TMAPOKCHOB allOMUHUS U

LMHKa

13.7

pellleHWe SKCIepuMeHTa/lbHbIX 3a7iau 1o TemaM: «OCHOBHbIe
K/IaCChl HEOpPraHUYeCcKuX COeAUHEHUIN»; «DJIeKTPOIUTUYecKast
quccoruaius»; «BaxHelilvie HeMeTa/lslbl U WX COeJUHEHUsI»;

«BakHelIme MeTaslabl U UX CoeJTHeHUsD»

13.8

XUMUUECKUe  JKCMePUMEHThI,  WIUIIOCTPUPYIOIIUe  TPU3HAKU
TIPOTeKaHHsI peaki[iii MIOHHOTO 0OMeHa; KaueCTBeHHbIe peaki[uM Ha
TIPUCYTCTBYIOII[E B BOAHBIX pacTBOPax WOHBI: XJI0pU[-, Opomu-,
voaua-, cynedar-, docdar-, kKapboHaT-, CWIMKAT-aHUOHBI,
TUJPOKCH/I-MOHBI, KaTWUOHBl ~ AMMOHMWs, MarHus, KajbLus,

aJIlOMHUHUS, Kene3a (2+) u xxenesa (3+), meau (2+), LMHKa

14

Ymenue:

14.1

MpeAaCTaB/IATbE pe3yJ/IbTAThl 3KCIIEpUMEHTA B CI)OPME BbBIBO/IOB,




[A0Kad3aTe/IbCTB, FpaQ)I/IKOB 141 TEl6J'II/IL[ WU BBIABJIATE SMIIMPpHUYECKHE

3dKOHOMEPHOCTH

14.2

YCTaHaBJ/IMBATb CBA3HU Mexay peaslbHO Ha6J'I}O,E[aEMbIMI/I
XUMHWUYECKUMHU 4ABJIEHUAMU W TIIponecCaMu, IIpOUCXOJAIIMMH B

MaKpO- ¥ MUKPOMHPe, OOBSICHATH MPUYMHBI MHOT000pa3yist BeIeCTB




INEPEYEHD 3JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBbIX HA
OCHOBHOMTI'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHNN

Kop

HpOBEI_)ﬂEMbIﬁ JJIEMEHT COAePIKaHUA

1

HepBOHaI—IaIILHbIe XHUMHNYeCcKue 1oHATUA

1.1

YucTele BemjecTBa U cMecu. CriocoObl pa3/esieHusi CMeceu

1.2

ATOoMBI U MOJIEKY/JIBI. Xumuueckue 3i1eMeHTbl. CHMBOJBI  XWUMHUYECKHX

3J/IEMEHTOB. HPOCTBIG " CJIOKHBIE BeIeCTBd.

1.3

Xumunyeckasi Qopmysia. BaseHTHOCTb aTOMOB XWMUUYECKUX 3/1€MEHTOB.

CrerieHb OKHC/IEHUA

1.4

3aKOH MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTe/NbHAs aTOMHas Macca.
OTHocCHTe/bHask MOJIEKYJ/IApHasd Maccd. MaccoBas A0/ XMMHUUEeCKOIro

3J/IeMeéHTa B COe JMHEHHNHN

1.5

KosmuectBo BemjectBa. Mosb. MormsipHass Macca. MoisipHbIN 00bEM Ta30B.

B3auMocBs3b KOJ/IN4eCTBd, MdCChI 1 UHCJ/Ia CTPDYKTYPHBIX €IMHHL] BelleCTBad

1.6

dusnueckue U XxMMUUeCcKue sIBJIeHUsl. XUMUUeCKast peakuuda " eé MPpHU3HAKH.

3aKOH COXpaHeHMs MacChl BelllecTB. XUMUUeCKHe YPaBHEeHUs

[Meprosuueckuii 3akoH U [leprosnyeckasi cucreMa XUMHUYECKHX 3/1€MEHTOB

O.N. MenpeneeBa. CTpoeHre aTOMOB

2.1

[Tepyosuueckuii 3akoH. [leprosnueckass cucTeMa XUMHWUYECKUX 3/1eMEHTOB
O.U. MenpeneeBa. Ilepyozp! u rpynnsl. @U3MYECKUM CMBIC] MTOPSLKOBOIO

HOMepd, HOMEPOB I1epuoJad U I'PYIIIIbI 3/7IeEMEHTa

2.2

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Torbl. 3neKTpoHsl. CTpoeHue
3/IeKTPOHHBIX 000/104eK aToMoB 1epBbiXx 20 XUMUYECKHUX 3/1eMEeHTOB

[Teproanueckoii cucremsl 1.M1. MeHzeneeBa

2.3

3aKOHOMEpPHOCTH B M3MEeHEHUU CBOMCTB XUMUUECKUX 37IeMEHTOB TePBbIX TPEX
MepuosioB, Kanusi, KajabLus (paguyca aTOMOB, 3/1eKTPOOTPULIATEbHOCTH,
MeTa//TMUeCKUX W HeMeTa/UIMueCKUX CBOWCTB) W WX COeJWHEHUM B
COOTBETCTBUM C TIOJIO)KEHWeM 3jieMeHTOB B [lepuoauueckoil cucteme W

CTpO€HHEM HUX aTOMOB

Ctpoenue BeljecTsa

3.1

XvMmuueckasi CBsizb. KoBasieHTHasi (MO/sipHasi YW HEMoJisIpHasi)  CBSi3b.

SJ'IEKTPOOTPI/IL{EITEJH)HOCTL XUMHNYeCKHUX 3J/IEMEHTOB. WoHHas CBA3b.




MeTtannuueckasi CBSI3b

3.2

Tunbl KpPUCTA/UIMUECKUX PelISTOK (aToOMHas, WOHHas, MeTa/uihueckas),
3aBMCUMMOCTh CBOMCTB BellleCTBa OT TWUIA KPUCTA/VTMYECKOM PEIIETKU U BUA

XHMMUYECKOH CBSI3U

BaxkHeive npejcTaBUTeM HeOopraHUUecKWx BelllecTB. HemeTamnbl M UX

coeirTHeHMs. MeTasnbl U UxX coeqrHeHHMs

4.1

Knaccudukaiuss 1 HOMeHK/IaTypa HeOpraHWYeCKUX COelMHeHWH: OKCH/OB
(coneobpasytorye: OCHOBHBbIe, KUC/IOTHBIE, amQoTepHbIe) U
HecosieoOpa3yrolljie; OCHOBaHWM (II[EJIOUM M HEPACTBOPUMBIE OCHOBAHUS);
KUCJOT (KUCIOpoAco/epKaljie W 0OecKuc/IopofiHble, OJHOOCHOBHBIE

MHOT'OOCHOBHBIE); CO/el (CpeHUX U KUCIbIX)

4.2

®dusuuecke M XHUMHUYECKHe CBOMCTBA MPOCTBIX BelleCTB-HeMeTa/lJIOB:

BOJIOPO/IA, XJI0pa, KAC/IOPOAa, Cephl, a30Ta, hocdopa, yrieposa, KpeMHUs

4.3

dusnueckre U XUMUUYECKHe CBOMCTBA MPOCTBIX BeLEeCTB-METa//IOB: JIUTHAI,
HaTpus, Ka/ikisd, Malr'HWs W KaJ/IbLiKs, d/IOMUHNSA, XKeje3d. BJ'IEKTPOXI/IMI/ILIECKI/Iﬁ

PSIZi HAalIpSDKeHUMN MeTasllIoB

4.4

du3nUecKre U XUMHUUECKHe CBOMCTBA BOJOPOAHBIX COE,[[I/IHEHI/II\/JI HeMeTaJl/IOB:

XJIOPOBOZIOPOZIA, CEPOBOZIOPO/Ia, aMMHUaKa

4.5

dusuueckre ¥ XMMUYeCKHe CBOMCTBa OKCHJOB HeMeTamnoB: cepsl (IV, VI),
asota(Il, IV, V), docdopa(lll, V), yrnepoaa(ll, IV), kpemuusi(IV). [TonyueHuve

OKCH/I0B HEMETAJ/IJIOB

4.6

XuMuyeckre CBOMCTBa oKcHoB: MeTa/uioB IA-IIIA rpynm, 1mHka, megu(Il) u

>xkene3a(1l, III). [TonyueHre OKCHOB MeTa/IOB

4.7

XuMuyeckue CBOMCTBA OCHOBaHUM U aM(OTepHBIX TMAPOKCUIOB (Ha TpUMepe
TUJIPOKCU/JIOB  a/IlOMUHUS, ’Kere3a, ILuHKa). [lonyyeHne oOCHOBaHMM U

am(OTepHBIX TUAPOKCHU/OB

4.8

OO1e XMMHUYeCKHe CBOWCTBA KUCJIOT: XJIOPOBO/IOPO/IHOM, CEPOBOZIOPO/IHOM,
CepHHUCTOMN, CepHOM, a30THOM, dhocdopHO, KpeMHHEeBOH, yroibHOH. Ocobble
XUMHUUYeCKHe CBOMCTBA KOHLEHTPMPDOBAHHOM CEPHOM M Aa30THOM KHCJIOT.

[TonyueHue KUCI0T

4.9

OO61Me XMMHUYecKre CBOWCTBa cpeiHUX cojieid. [TomyueHue comneit

4.10

HOJ'[y‘IEHI/Ie, C06I/IpaHI/Ie, pacCrio3HaBaHHe BOAOpOJdd, KHUC/I0POAd, dMMHdKA,

YTJIEKHCIIOTO Ta3a B jabopaTtopun

4.11

[TonmyueHre aMMHyaKa, CEpHOM M a30THOW KHCJIOT B TIPOMBIIIIeHHOCTH. OO61ue




CII0CO0BI MoJiyueHus MeTa/ljioB

4.12

I'eHeTHuecKast CBSI3b MeXAy Ki1aCCaMK HeOPraHUYeCKHX COG,Z[I/IHEHI/Iﬁ

XuMHUUecKue peakLuu

5.1

Knaccudukaiysi XuMUUecKrux peaklyil Mo pa3/uyHbIM MPU3HaKaM: 0 YMCTy
Y COCTaBy YYacCTBYIOILMX B peaklid BeIeCTB, MO TerioBoMy 3¢deKTy, 1o

W3MEHEeHUIO CTeTleHel OKUC/IeHUsI XUMUUEeCKUX 3/IEMEeHTOB

5.2

TenioBoit 3¢ ¢deKT XUMUUECKOW peakluM, TepMOXUMUUEeCKHe YpaBHEHWUS.

OK30- ¥ 3H[|0TepMUYECKHUe peakluu. TepMoXuMHUeCcKe ypaBHeHUs

5.3

OxuCIUTe TbHOBOCCTAHOBUTEIbHbBIE peaKLuu. Oxucnurenu nu
BOCCTAHOBHUTEJIN. HpOL[ECCbI OKHC/IeHHA M BOCCTAHOBJ/IEHUS. SJ'IEKTPOHHBII;'I

0a/IaHC OKUC/TUTEIbHOBOCCTAHOBUTE/ILHOM peakiun

5.4

Teopus 3/1eKTPOMUTUUECKON Auccolanui. KaToHbIl, aHUOHBI. DI€KTPOJUTHI

W HE3JIEKTPOJINTHI. CunbHbIe U c1abble 3JIEKTPOJINTHI. CremneHb Aucconranymn

5.5

Peakijun MOHHOTO 0OMeHa. Y C/I0BUsI TIPOTeKaHHUsI peakldii MOHHOTO oOMeHa,

TIOJIHbIE Y COKpAléHHbIe MOHHbIE YDaBHEHUsI peakL{ui

XUMHUA U OKpyKaroljas cpesa

6.1

BemectBa ¥ Marepuasnbl B TIOBCEeJHEBHOM >KM3HU uesioBeKa. besomacHoe
WCTIO/Tb30BaHUe BeIeCTB U XMMHUUeCKUX peaklyii B jabopaTtopuu U ObITy.

HepBaH MOMOIIb IMMPHU XUMHUUYECKHX 0KOr'dX U OTPaBJ/IEHUAX

6.2

XYWMUUeCKOe 3arpsi3HeHue OKpYy’Karwolled cpefbl (KUC/IOTHbIE — TOXKIH,
3arpsi3HeHHe TOUBbI, BO3JyXa U BOJIOEMOB), CIIOCOOBI ero rpeJoTBpaleHUs
[IpenenbHas pgonyctrMasi KoHueHTpauus BewlectB (ITAK). Poap xvmum B
pellleHWHd JKOJIOTMUeCKuX TipobseM. YcuneHuWe mMapHUKOBOro 3¢dekra,

pa3pylieHrne 030HOBOI'o C/10s

6.3

[TpumeHeHue cepbl, a30Ta, hocdopa, yrieposa, KpeMHUsI U UX COeIMHEeHUN B
ObITY, MeaWLIMHe, TPOMBIIIJIEHHOCTH U CeJbCKOM XO3siiicTBe. IIpumeHeHue
METa/UIOB U CIUIaBOB (CTanb, YyTyH, AIOpalOMUHUM, OpoH3a) B ObITy U
NPOMBIIIJIEHHOCTH WX coefuHeHUM. [loHSATHe O KOppO3UMM METaslioB,

OCHOBHBIe CII0COOBI 3al[UTHI UX OT KOPPO3UH

6.4

[IpupojHble UCTOYHUKU YIJIeBOJOPOZOB (yronb, MPUPOJAHBbINA Ta3, He(Th),

TIPO/IYKThI UX TiepepaboTKy (0eH3MH), UX POJIb B OBITY U TIPOMBIIILJIEHHOCTH

6.5

[TepBoHAYasIbHbLIE TOHATHS 00 OpraHUUECKUX BeIeCcTBax KaK O COeAUHEeHUsX
yrinepoja (MeTaH, S5TaH, STWIEH, aleTWIeH, S5TaHOJ/, [JIMLIEPUH, YKCyCHasi

kucsioTa). TloHsiTHEe O OHOIOTMUYECKH Ba)KHBIX BeINECTBAX: >KUpax, Oeskax,




yrjieBoadX — M UX POJIA B )KM3HH UeJIOBEKA

7 Pacuétsr:
7.1 1o opmy/iaMm XMMHUUEeCKUX COeJUHEeHUM
7.2 Macchl (MaccoBOit) [10/1M paCTBOPEHHOTO BelllecTBa B paCTBOpe
7.3 110 XMMHUYeCKHUM yYPaBHEHUSAM




YUEBHO-METOIJNUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOIIECCA
OBA3ATEJ/IbHBIE YUYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

 Xumus: 8- kyacc: 6a30Bblii ypOBeHb: YueOHUK; 5-e u3zjaHue, repepaboTaHHOe
I"abpuensa O.C., OctpoymoB N.I"., CnagkoB C.A. AKIMOHepHOe 00I1[eCTBO
«/3patenbcTBO «IIpocBeleHye»

» Xumusi: 9-i Ksacc: 6a30BbIi ypOBeHb: yueOHUK; 5-e H3/aHue, riepepaboTaHHOe
I"abpuensa O.C., OctpoymoB U.T"., Cnagkos C.A. AKLMOHepHOe 0011[eCTBO

«3parenbeTBO «IIpocBelieHne»

METOANYECKHWUE MATEPUAJIbI V11 YUUTEIA

ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETHU

MHTEPHET
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