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[TOACHUTEJIBHAA 3ATIMCKA

Pabouast mporpamMma 1o yuebHoMy mipeaiMeTy «XuMusi» (6a30BbIk ypoBeHb) (TipeiMeTHast
obnacte «EcTecTBeHHO-HayuHbIe TIPeAMeThI») (flasiee COOTBETCTBEHHO — MPOrpaMMa o XUMMUH,
xUMusi) paspaboraHa Ha ocHoBe (ezepasbHONM paboueil TIporpaMMbl UM BK/IHOYaeT
TIOSICHUTE/IBHYIO  3alMCKy, COJiepKaHue O00yueHWsl, TUIaHWpyeMble pe3y/IbTaTbl OCBOEHHUS
MIpOrpaMMBbl 110 XHMHH.

[Iporpamma 1Mo XWMHM Ha YPOBHe OCHOBHOTO 00iero obpa3oBaHHMsi COCTaB/ieHa Ha OCHOBE
TpeboBaHMI K pe3y/jbTaTaM OCBOEHHSI OCHOBHOM 00Opa3oBaTe/lbHOM IMpOrpamMMbl OCHOBHOIO
obmiero obpasoBanwus, mipeactaBieHHbIx B ®T'OC OOO, a Takke Ha OCHOBe (hefepasbHOU
paboueil mporpaMMbl BOCTIMTAHUSI M C YYETOM KOHLIETILIMU TperiofiaBaHusi yueOHOTo TpeamMeTa
«XumMusi» B 00pa3oBaTebHBIX opraHu3anusx Poccuiickoit @eseparyu.

[lporpamMma 1O XUMHM JaéT TIpejCTaB/ieHHMe O 1ienisiX, oOieil crpareruu obOyueHus,
BOCITUTAHUSI M Pa3BUTHA OOydYarOIMXCs CpeACTBaMM Y4eOHOro mpegMeTa, YCTaHABIWBAeT
obs13aTesbHOE TIpeJMETHOE COZlepKaHue, TpejycMaTpUBaeT pacripejie/ieHe ero o kjaccam 1
CTPYKTYpHpOBaHHe 10 pa3jenaM U TeMaM MporpaMMbl [0 XMMUH, Ompeie/isieT KOJIMUeCTBeHHbIe
M KaueCTBEeHHble XapaKTepPUCTUKU COJep)KaHWs, pPEeKOMEHJYeMyl0 [0C/e/j0BaTe/IbHOCTb
W3yUYeHHs] XUMHUW C YIETOM MeXXIPeJMETHBIX U BHYTPUIIPEJIMETHBIX CBsi3eH, JIOTMKHA yueOHOro
npoliecca, BO3pacTHbIX 0COOeHHOCTel 00yuaromuxcsi, onpezesnseT BOSMOXXHOCTH TpeiMeTa [ijist
peanu3anyy TpebOBaHUI K pe3yJ/ibTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTe/IbHOM MPOTrpaMMbI Ha
yYPOBHE OCHOBHOTO 0011iero o6pa3oBaHus, a Takke TpeboBaHHU K pe3y/ibTaTaM 00y4YeHUs] XUMUU
Ha YpOBHe Iiejiel M3y4yeHUs TIpeAMeTa M OCHOBHBIX BH/IOB yueOHOIIO3HaBaTe/bHOM
JleaTe/IbHOCTU 00yyYaroIierocsi o 0CBOeHHI0 y4eOHOT0 CofleprKaHusl.

3HaHWe XMMHU CITY>KUT OCHOBOH /711 (POPMHPOBAHUS MHPOBO33peHHUsI 00ydYarolierocs, ero
TNpe/iCTaB/eHU 0 MaTepualbHOM e/JMHCTBE MUPa, BXKHYIO POJIb UTPAOT (JOpPMUPYyEMbIe XUMUEN
TIpe/ICTaB/IeHNs] O B3aMMOIIPEBPAIL[eHHSIX SHEPTUH M 00 SBOJIIOL[UM BeIeCTB B MPHUPO/IE, O MyTsX
peliieHusi 171I00anMbHBIX TPOOJieM YCTOMYMBOTO pPa3BUTHUs uesioBeueCcTBa — ChIPheBOM,
SHEpPreTUUeCKOH, MUILeBOM 1 IKOJIOTHYeCKOi 0e30macHOCTH, MpobsieM 3paBoOXpaHeHusl.

N3yuenune xummm:

— CrocoOCTByeT peanu3aliid BO3MOKHOCTeH [ji camopasBuUTHs M (HOpMHpPOBaHUS
KYJIbTYpbI TMYHOCTH, €€ 0b111eil U PyHKLMOHATbHOM rPaMOTHOCTH;

— BHOCHT BK/IaZ B (OpPMUpOBaHME MBILIUIEHUS W TBOPUECKHX CITOCOOHOCTe
o0yyaroIMXCsi, HABBIKOB WX  CaMOCTOSITe/IbHOM  yueOHOM  /leATesIbHOCTH,
SKCIIEPUMEHTa/NbHBIX W HMCCIe[0BaTe/bCKUX ~ YMeHHWH, HeoOXOAMMBIX Kak B
MOBCE/IHEBHOM >KWU3HHU, TaK U B MPO(eCCUOHATbHOMN JesITe/IbHOCTY;

— 3HAKOMHUT CO CIeLU(UKOM HAyYHOTO MBILLTIEHUs], 3aK/I1a/iblBaeT OCHOBBI 1|€/I0CTHOTO
B3r/ISiZla Ha €JWHCTBO TPUPOJbl U 4Ye/ioBeKa, SIBJ/ISIeTCSI OTBETCTBEHHBIM 3TarioM B
(opMHpOBaHMY eCTeCTBEHHOHAYYHON IPaMOTHOCTH 00yUaroIuxcs;

— crocobcTByeT (OPMHUPOBAaHUIO I1[€HHOCTHOTO OTHOIIEHHsI K eCTeCTBeHHOHAyUYHbIM
3HAHUSM, K TIPUPOJie, K UeioBeKy, BHOCHT CBOM BK/IaJ, B 9KOJIOTHMUECKoe 00pa3oBaHue
00yuaromuyxcs.

[aHHble HarpaB/ieHUsT B OOy4YeHUM XHMHU O0eCreurBaloTCs CHelUHUKON CofeprKaHUs
yuebHOro TmpeiMeTa, KOTOpBIA SIBJSIETCS Te[aroruuecky aflarTUPOBAHHBIM OTpaXkeHHeM
6a30B0oit HAyK XMMHY Ha OTIpe/ie/IEHHOM JTarle eé pa3BUTHSL.

Kypc xuMuu Ha ypoBHe OCHOBHOTO o00ljero o0pa3oBaHUsi OpUEHTHMPOBAH Ha OCBOEHHe
00y4JaroIyMICS CUCTEMBI TIepBOHAYA/IbHBIX TIOHSATHN XVUMHH, OCHOB HEOPTaHMUECKON XUMUH U
HEKOTOPBIX OT/e/IbHbIX 3HAYMMbIX MOHATHUM OPraHnYeCckKol XUMUH.

CTpyKTypa cCO/ilep)KaHusi Mporpammbl MO XHMHUM C(OpPMHpOBaHa Ha OCHOBE CHUCTEMHOIO
noaxoja K eé mzyueHuto. CozeprkaHve CK/Ia/bIBa€TCSl U3 CUCTEMbI MOHATUA O XHMHUYECKOM
5/IeMeHTe M BeIleCTBe W CHUCTeMbl TIOHSATHH O XUMHUYeCcKOW peakiun. Obe 3TH CHUCTeMbI
CTPYKTYPHO OpraHM30BaHbl IO TPUHLMIY IOC/Ae[0BaTelbHOIO Pa3BUTHSl 3HAHMM Ha OCHOBE
TeOpeTUYeCKUX Ipe/iCTaB/IeHN Pa3HOr0 YPOBHS:

aTOMHOMOJIEKYJIIPHOTO YYeHHsI KaK OCHOBBI BCEI'0 eCTeCTBO3HAHMUS;

— Ilepuopnueckoro 3akoHa [I.11. MenziesieeBa Kak OCHOBHOI'O 3aKOHa XVUMUU;

— YueHMs O CTPOEHMM aToMa U XMMHUUeCKOU CBSI3U;



— Tpe/iCTaB/IeHuI 00 3/1eKTPOUTUUECKOM JUCCOLMALIMU BelleCTB B PACTBOpaXx.

TeopeTrueckre 3HaHWS pacCMAaTPHMBAKOTCS HAa OCHOBE SMIIMPUYECKH [IOYUYEHHBIX U
OCMBICJIEHHBIX (PAaKTOB, pPa3BUBAalOTCS TI0C/Ae0BaTeNbHO OT OZHOIO YPOBHS K Jpyromy,
BBIMOJHSAST (DYHKLMK OOBSCHEHWS W TIPOTHO3WPOBAHUSI CBOWCTB, CTPOEHHS W BO3MO>KHOCTEH
MPAKTUUeCKOI 0 IPUMEeHEeHUs U MOy4YeHUs] U3yUaeMbIX BellleCTB.

OcBoeHWe TMporpaMMbl TI0 XWMHH CIOCOOCTBYeT (OPMUPOBAHWIO TIPE/ICTABIEHUS O
XMMHUUYECKOM COCTaBJISIIOLEN HAy4yHOM KapTHMHBI MHpa B JIOTHKe €€ CHUCTEMHOW TpPUPO/BI,
LIEHHOCTHOT'O OTHOLLIEHHWsI K HAyYHOMY 3HaHUWIO U MeTO/jaM M03HaHUs B HayKe. V3yueHne XumMumn
MPOMCXOJUT C TIpUBJIeYeHHeM 3HaHWM W3 paHee U3YYeHHBIX YyueOHBIX TIpeJMeTOB:
«Okpyxarowmuy Mup», «bronorus. 5-7 knacce» u «®Pu3nKa. 7 Kaace».

[Ipy M3yuyeHUM XUMHUM MPOUCXOLUT (POPMUPOBaHME 3HAHUM OCHOB XMMHYECKOW HAyKH Kak
00J/1aCTH COBPEMEHHOTO eCTeCTBO3HAHMUsI, TIPAKTHUECKOU ZeITe/TbHOCTH YeloBeKa M KakK OTHOTO
13 KOMITIOHEHTOB MMPOBOM Ky/bTYphl. 3aZiaua yueOHOTO TipeJjMeTa COCTOMT B (pOPMHPOBaHUU
CUCTeMbl XMMHUYECKUX 3HaHUM — Ba)KHeWIIMX (DaKTOB, TOHSATUM, 3aKOHOB U TeOPeTHUYeCKUX
TI0JIOYKeHUHM, [IOCTYMHbIX 0000IeHHii MHUPOBO33pEHUeCKOro XapakTepa, s3blka HayKd, B
NpUOOIIIeHNY K HAyYHBIM METO/IaM TT03HaHUS TIPYU U3yUeHHUH BeIleCTB U XUMHUECKUX Peaklvi, B
¢opMHpOBaHMM ¥ pPa3BUTUM TI03HABATeNbHbIX yMEeHWH W UX T[pPUMeHeHUM B yuebOHO-
T03HaBaTeIbHOW U yueOHO-UCC/IeI0BaTeIbCKOU /1esiTe/TbHOCTH, OCBOEHUH TMpaBU/ Oe301acHOTro
oOpaiiieHusi C BellleCTBaMU B ITOBCeIHEBHOM >KU3HU.

[lpy u3yuyeHWM XUMHUM Ha YPOBHE OCHOBHOTO 00Iero o0Opa3oBaHHWs Ba)KHOe 3HAueHHe
nipuobpesu Takue 11e/i, Kak:

— (QopMupoBaHUe UHTE/UIEKTYaTbHO Pa3BUTON JTMUHOCTH, TOTOBOW K CaM0O00Opa30BaHMUIo,
COTPYJHUYECTBY, CaMOCTOSITE/IbHOMY TIPUHSATHIO pelleHuH, criocoOHOM
a/IanITUPOBATHCS K OBICTPO MEHSTIOLUMCST yCJIOBUSIM JKU3HU;

— HarpaB/ieHHOCTb O00yYeHHsI Ha CHUCTeMaTHyecKoe TpUoOIIeHrue 00ydJarouuxcs K
CaMOCTOSATe/IbHOM T103HABaTe/IbHOM J1esiTe/IbHOCTH, Hay4YHbIM MeTOJaM I03HaHUs,
(hopMUPYIOLLM MOTUBALIMIO U pa3BUTHe CIIOCOOHOCTEH K XUMUU;

— obecrieueHre YCIOBUH, CITIOCOOCTBYIOIIMX TMPHOOPETEHUI0 OOYYarOIUMUCS OTIbITa
pa3HooOpa3Ho#l [JiesiTe/TbHOCTH, TIO3HAHUSI U CAMOIO3HaHUS, KJIHOUEeBbIX HAaBBIKOB
(k/TIOUeBbIX KOMIIeTeHLMH), UMeIIMX YHHBepcaJbHOe 3HaueHWe [i/isi pa3/idnyHbIX
BU/IOB JleATeNIbHOCTH;

— QopmupoBanue o0Iel (yHKIIMOHA/TLHOW M eCTeCTBeHHO-HAyYHOM TI'DaMOTHOCTH, B
TOM YMCJIe YMeHUM 0ObsCHSTL U OL|eHUBATD sIBJIEHUsI OKPY KalOIL[ero MUpa, UCII0JIb3Ysi
3HaHUS W OMbIT, MOJYUYEHHbIe TPU WU3YYEHUU XUMUH, TIPUMEHSATb UX MPU peLIeHUuU
nipo6JieM B MOBCeJHEBHOM KU3HU U TPY/I0BOM JlesTeIbHOCTH;

— dQopmupoBaHue y 0O0yvarOmUXCS TYMAHUCTHUECKUX OTHOIIEHWH, TTOHUMaHMUS
L[EHHOCTU XUMHUUeCKWX 3HaHWW [/ BbIPAOOTKM SKOJOTMUecKH Iiesiecoobpa3Horo
ToBe/IeHNsI B OBITY U TPY/IOBOH /IeATEILHOCTH B IIeJITX COXPAHEHUS CBOETO 3/10POBBS U
OKpY>Katollleld TpUPO/IHOM Cpe/ibl;

— pasBUTHE MOTHBAlMM K OOyYeHWro, CIOCOOHOCTeM K CaMOKOHTDOJIIO W
CaMOBOCITUTaHMIO Ha OCHOBe YCBOeHHs 00lijeuesioBeueCcKrx 11eHHOCTel, TOTOBHOCTH K
0CO3HAHHOMY BLIOOPY TIPOGU/ISE U HATIPAaBJIeHHOCTH AaTbHelIero 00yueHwus..

OO0i11jee yKMCII0 YaCOB, pEKOMEH/IOBaHHBIX i U3yueHus: XumMuu, — 136 yacoB: B 8 Kacce — 68
yacoB (2 yaca B HeJiest0), B 9 Kiacce — 68 uacoB (2 uaca B Heflesto).

COJEPXAHUE YUEBHOI'O ITPEAMETA
8 Kacc

IlepBoHauya/bHbIe XMMHUYeCKHe MOHATHSA

[Tpenmet xumuu. Posb XMMuM B )KU3HU uyenoBeKka. Temna U BemecTBa. duUsnueckre CBOKWCTBA
BelllecTB. ArperaTHoe COCTOsIHMe BellecTB. [IoHsATHE 0 MeTOZAaxX MO3HaHUS B XUMHUU. XHMMHUS B
cucteme Hayk. YuncThle BeljecTBa U cMecu. CriocoObl pa3/ie/ieH|sl CMeCei.

ATOMBI ¥ MOJIEKY/Ibl. XMMHUUeCKUe 371eMeHTbl. CUMBOJIbI XUMAYECKUX 3/1eMeHTOB. [IpocTeie u
CJI0KHBIE BelllecTBa. ATOMHO-MOJIEKY/ISIPHOE YUeHue.



Xwvmunyeckasi ¢popMysia. BaneHTHOCTb aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BewjecTB. OTHOCUTe/NbHass aroMHas Macca. OTHOCHTenbHas MOJIEKyJIsIpHas Macca.
MaccoBast j0/11 XUMHAYeCKOro 3/1IeMeHTa B COeIMHeHUH.

duspueckue U XUMUYeECKHe sBJIeHHWs. XHUMHUUecKas peakLusd U e€ IpU3HaKU. 3aKOH
COXpaHeHHsl MacChl Bell[eCcTB. XUMHUecKe ypaBHeHus. Kiaccudukaiys XMMUUeCKUX peakLvi
(coeavHeHws1, pa3noyKeHUs1, 3aMelleHus], 0OMeHa).

XUMHUUECKUI SKCIepUMEeHT: 3HaKOMCTBO C XMMHUeCKOW TOCYZoH, C rpaBuiaMu paboThl B
nabopatopur W TpuémMamu oOpaiieHus ¢ JabopaTOpHBIM 000py/0OBaHMEM; H3yUeHHe U
ornvcaHue (pr3nyeckrux CBOMCTB 00pa3lioB HeOpraHWYeCKUX BelllecTB; HabmoeHre pU3nuecKux
(nnaBeHUe BOCKa, TasiHUE JibJla, pACTUpaHue caxapa B CTYIKe, KUIeHre U KOHJeHCalusl BO/bl)
Y XMMHYeCcKux (ropeHHe CBeuM, MpOKa/JvMBaHMEe MeJHOM MPOBOJIOKHM, B3aUMO/IeHCTBUE Mesia C
KWCJIOTOW) sIBJIEHUH, HaOJIoZieHe U OMvcaHye TPU3HAKOB MPOTeKaHWs XMMHUECKUX peakKL[Ui
(pasnoxxeHre caxapa, B3aUMOJENCTBHE CepPHOM KHUCIOThI C XJIOpUJoM Oapusi, pa3/io)KeHue
rugpokcuga Meau(Il) mpu HarpeBaHuu, B3auMoZelcTBUe kemne3a ¢ pactBopoM comu Mmefu(1l));
n3yueHue CriocoO0B pasziesieHUst cMeceid (C MOMOILBI0 MarHUTa, (UIbTPOBaHUe, BbIlapyBaHue,
JVCTHUTSALMS, Xpomarorpadusi), TpOBeJileHHe OUMCTKM TIOBapeHHOW conu; HabmofeHHe |
OMMCaHWe pe3y/bTaTOB IIPOBEJeHUs OIblTa, WIIKOCTPUPYIOLero 3aKOH COXpaHeHHsl MaccChl;
co3/aHre Mo/jiesieid MoJieKy/1 (11apOCTepXKHEBBIX).

Ba)kHeliiue npejcTaBuTe/IM HeOPraHNUYeCKHX BellecTB

Bo3gyx — cmecs rasos. CocraB Bo3gyxa. Kuciopoj — 371eMeHT U IIPOCTOe BelleCTBO.
HaxoxxzeHre Kucnopoja B pUpojie, pusnyeckre U XUMHAYECKHe CBOMCTBA (peakL[y rOpeHust).
Oxkcugpl. Ilpumenenve kucmopoga. Criocobel mosyueHHsi KUCIOpoja B jaboparopud u
npoMbIlieHHOCTH. KpyroBopoT kuciopozia B npupoge. O30H — a/uloTpornHas MOAM(pUKaLs
KHCJIOPOJa.

TerioBOM 3(Q¢eKT XUMUUECKOM peaklud, TepMOXHMHUYEeCKWe ypaBHEHHs, 5K30- U
SHJOTepMUYeCKHe peaklyy. TOIUIMBO: Yrosb M MeTaH. 3arps3HeHHe BO3/lyXa, YCUJIeHHe
NIapHUKOBOTr0 3(deKTa, paspylleHre 030HOBOI'O CJIOSI.

Bozopog — 31eMeHT U npocToe BelljecTBO. HaxoxeHre Bofopo/ia B Ipupo/ie, pusnueckre u
XUMUYeCcKre CBOMCTBA, MpUMeHeHHe, Crioco0bl MoydyeHusi. KUcoTel U comu.

KonmuectBo BewjectBa. Mosis. MosnsipHasi Macca. 3akoH ABorazipo. MossipHbIi 00bEM ra3oB.
PacuéTbl N0 XMMUUeCKUM ypaBHEHHUSIM.

@dusuyeckue CBOMCTBAa BOAbl. Bopa kak pactBoputens. PactBopel. HackbimeHHble u
HeHachblllleHHble pacTBOpbl. PacTBopuMMOCTE BeljecTB B Bogje.MaccoBasi 1075 BeljecTBa B
pacTtBope. XuMu4eckue CBOMCTBa BOAbl. OcHOBaHMs. Posb pacTBOpPOB B NPUPOZE U B JKU3HU
yesioBeka. KpyroBopoT BoZpl B mpupofe. 3arpsi3HeHWe IIPUPOAHBIX BoA. OXpaHa U OUMCTKA
TIPUPOJIHBIX BOJ.

Knaccugukanyss HeopraHnueckux coefvHeHud. Okcuppl. Kraccudukanuyss  OKCHOB:
coneobpasyolye (OCHOBHbIe, KUC/IOTHBIE, aM(oTepHbIe) 1 Hecosieobpa3ytoiye. HoMmeHkiaTypa
OKCH/JI0B (MeXAyHapoJHas W TpuBHaibHas). Pusnueckue U XMMHYECKHUe CBOMCTBA OKCHU/IOB.
[TonyueHue oKCUzOB.

OcHoBanud. Knaccudukanmsi oOCHOBaHMM: WIEIOYM UM HEPacTBOPHUMbIE  OCHOBaHUSI.
Homenknatypa ocHOBaHuM (MeXAyHapoAHas W TpuBHaibHas). Pusnueckre U XUMUYECKHe
CBOMCTBa OCHOBaHWU. [lo/yueHre 0CHOBaHUM.

Kucnotsl. Knaccudukauusi kucior. HomeHknatypa KMCIOT — (MeXAyHapojHas U
TpuBManbHasa). Pr3nueckre U XMMHUYECKHe CBOMCTBA KUCIOT. Pss akTBHOCTH MeTasuioB H. H.
bekerosa. IlonyueHue KUCIIOT.

Conu. HomeHknatypa cosneli (Me)xayHapo/iHasi U TpyBUajbHas1). Pusnueckrue U XUMHUYECKue
cBoMcTBa cosel. ITonyuenue conen.

'eHeTHueckas CBsI3b MeXy K/acCaMU HeOpraHUUeCKUX CoeZJMHEeHUH.

XVMUYeCKUM 3KCIepUMeHT: KaueCTBeHHOe ONpe/iesIeHre COZepKaHusl KUCI0poJa B BO3yXe;
rojyyeHde, cobupaHue, pacrio3HaBaHWe W U3yueHWe CBOMCTB KUCIOPOZa; HabstofeHre
B3aUMO/,eMCTBUS BellleCTB C KUC/A0POJOM U YC/I0BUS BOSHUKHOBEHHUSI U INpeKpalljeHUs] TOPeHUs
(mo>kapa); o03HakoMjeHHWe ¢ oOpa3llaMyd OKCH/IOB M OIMCaHWe WX CBOMCTB; TIOMyYeHue,
cobupaHue, pacrio3HaBaHWe W W3yYeHHe CBOWCTB BO/Opojia (TOpeHHe); B3aUMOZEHCTBHE



Boziopozia ¢ okcuzoM Mmeau(Il) (Bo3MOKHO MCII0/Ib30BaHUe BHieoMaTepuasoB); HabstofieHre
00pasIioB BelecTB KOIMYeCTBOM 1 MOJIb; UCC/ie/[oBaHHe 0COOeHHOCTel pacTBOPeHHsI BeIleCTB C
pa3UUHOM pacTBOPUMOCTBIO; MPUTOTOB/IEHHME DPAaCTBOPOB C OMpeZe/éHHOW MacCOBOW JoJiei
PacTBOPEHHOIO BeIlleCTBA; B3aUMOJENCTBUE BOJbl C MeTa/ulaMM (HaTpMeM M  KaJlbLiieM)
(BO3MOJKHO HCII0/Ib30BaHHWE BHUleOMaTepyasoB); orpe/ie/ieHue PacTBOPOB KHUCJIOT U Lijero4yel C
TIOMOIIIbI0 WHAWKATOPOB; UCCAeJoBaHWe 00pa3lioB HeOpraHMuecKUX BeIeCTB pPa3/HuHbIX
K/IacCOB; Halbuo/ileHre M3MeHeHHsi OKpaCcKd WHJMKAaTOPOB B pacTBOpaxX KHUCJOT M lijesiouel;
v3ydyeHue B3auMofelcTBUs okcuaa wmeau(ll) c pacTBOpoM cepHOM KHCIOTBI, KUCIOT C
MeTa/ljlaMM, peakLWid HeuTpanu3aluy; MOoayuyeHHue HepacTBOPUMBIX OCHOBaHUM, BbITECHEHHE
OJJHOTO MeTasula JIpyTMM M3 pacTBOpa COJIM; pelleHHe SKCIIepUMeHTa/IbHBIX 3a/lad [0 Teme
«BakHeliume Kiaccel HEOPraHMUeCKUX COeJMHEHN».

Ilepuoanueckuii 3akoH W IlepuosuuyecKkas cucTeMa XHMMH4YeCcKHX 3j1emeHTOB [I. WM.
Menjeneesa. CTpoenue aTroMoB. XumMHuuecKas CBf3b. OKHC/IMTe/1IbHO-BOCCTAHOBUTE/IbHbIE
peaknuu

[TepBble MOMNBITKK KacCU(pUKALMKM XUMUUECKUX 3/1eMeHTOB. [IoHSTHe 0 rpynmnax CXOJHBIX
5/IeMeHTOB (LljeJIOUHble U Ilje/IOYHO3eMeJIbHble MeTajulbl, TajoreHbl, WHEPTHble rasbl).
DieMeHTbI, KOTOpble 00pa3ytoT amdoTepHble OKCHU/IbI U TUAPOKCUJIBL.

[Tepuognueckuii 3akoH. [Tepuogrueckas cucrema XxuMmuueckux 3nemeHToB /1. V1. MeHpeneeBa.
KopoTtkoneprosnasgs u pajavHHOnNepuofHasi (opmbel [lepuoguyeckold CUCTeMbl XUMHAUYECKHX
snieMeHTOB [I. V1. MenpeneeBa. [Teprogp! u rpymnsl. @usnuecknii CMbICI NOPSIAKOBOrO HOMepa,
HOMEPOB I1epro/ia U IPyIIbI 37leMeHTa.

Crtpoenue atoMoB. CocTaB aTOMHBIX sfiep. M3oTonel. JneKTpoHbl. CTpoeHUe 3/1eKTPOHHBIX
obosouek aToMoB mepBbIx 20 XUMHYeCKUX 37eMeHTOB I[lepuoguueckoit cucrems [I. U.
MenpeneeBa. XapakTepucTUKa XUMAYECKOTO 3/IeMeHTa I10 ero I0JIoKeHUIo B Ilepuoanueckou
cucreme /1. 1. Menpgeneesa.

3aKOHOMEPHOCTH W3MEHEHUsl pajuyca aTOMOB XMMHWYECKHUX 3/IEMEHTOB, MeTa/UIMueCKux U
HeMeTa/l/IMUeCKUX CBOWMCTB MO TpyIaM M mnepuojam. 3HaueHue [lepuojuyeckoro 3akoHa U
[Teproguueckor CUCTeMbl XUMHUYECKHUX 3/IEMEHTOB /JI1 pa3sBUTUS HayKu U INpakTuku. [. U.
MeHpenneeB — yuéHbIM U TPaXk/jaHUH.

Xumuyeckas CBSI3b. KoBanenrtHas (monsipHas U HeT0JISIpHas) CBSI3b.
ONeKTPOOTPULIAaTe/IbHOCTh XUMUYECKUX 371eMeHTOB. VIoHHas CBs3b.

Crenenp okucieHusl. OKUC/IUTE/ILHO-BOCCTAaHOBUTE/IbHBIE peakLuu. IIponeccs! okucieHus u
BOCCTaHOB/IeHUsI. OKUC/IUTeIM U BOCCTaHOBUTEJIN.

XUMUYeCKU SKCIIePUMEHT: Hu3yueHHe o00pasl[oB BelLecTB MeTa/VIOB U HeMeTasoB;
B3aUMO/IeMCTBUE TH/IPOKCH/A [JUHKA C PacTBOPAMU KUC/IOT M Le/I0ueld; TpOBeJieHUe OMbITOB,
W/UTIOCTPUPYIOLIUX TPUMePbl OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX Peaklui (TopeHre, peakluu
pa3/Io’KeHuUsl, CoeZIUHEHUSI).

MexnpeamMeTHble CBA3U

Peanuszainusi MeXrpeJMeTHBIX CBsi3el NPYM M3yUeHUUM XUMUM B 8 Kjlacce OCYILeCTBSeTCs
yepe3 MHCIOMb30BaHWE KakK OOIIMX eCTeCTBEHHO-HAYUHBIX TIOHATHM, TaK M TIOHSATHH,
SIBJISFOLLIMXCSl CUCTEMHBIMMU /151 OT/Ie/IbHBIX [1peMeTOB eCTeCTBeHHO-HayUHOr' 0 LIUKJIa.

OO1mye ecTeCTBEHHO-HAyUHble TOHSTHS: HAyUHBINA (DakKT, rUIIOTe3a, TeOpHs, 3aKOH, aHa/Iu3,
CUHTe3, KiaccuuKalus, TepUoAUYHOCTb, HabO/o/ileHde, SKCIepUMeHT, MO/eIpoBaHue,
V3MepeHue, MOJiesIb, sIBIeHHe.

®dusuka: Marepus, aroM, 31eKTPOH, TMPOTOH, HEWTPOH, WOH, HYK/IWJ, U30TOIIbI,
PaZMO0aKTHBHOCTb, MOJIEKY/a, S/AeKTPUUeCKUd 3apsifi, BeIlecTBO, Terno, O0BEM, arperaTtHoe
COCTOSIHME BeIeCTBa, ra3, (pr3nueckve BeIUUMHBI, €JIWHHULbI M3MepeHMsl, KOCMOC, TJIaHeThl,
3Bé37b1, CosHLIe.

Bbuonorusi: poTocunHTes, AbixaHue, 6uocdepa.

['eorpadus: atmMocdepa, ruapocdepa, MUHepasbl, FOPHbIE MOPO/bI, M0JIe3HbIe UCKOIaeMble,
TOIIUBO, BOJHbIE PeCypChI.

COJEPXXAHUE YUYEBHOI'O ITPEAMETA
9 knacc
BemecTBo M XUMHYeCcKas peaknus



[Teproanueckuii 3akoH. [Teproanueckasi cucteMa XumMuueckux 3meMeHToB 1. V. MeHzieneeBa.
CrpoeHye aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB XMMHWUYECKUX 3JIEMEHTOB I1epBbIX
TPEX MepUo/0B, Kanus, KalbLMs U UX COeJMHEHUM B COOTBETCTBHH C TOJIOKEHWEM 3/IEMEHTOB B
[Teproguueckoy cuCTeMe U CTPOEHHEM UX aTOMOB.

CrpoeHve BelecTBa: BHJbl XUMWUYECKOW CBSI3U. TuMbl KPUCTaJJIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BellecTBa OT THIIA KPUCTA/VIMYECKOM PeIIéTKU U BUJA XUMHUYECKOU
CBSI3U.

Knaccudukaiuss M HOMEHK/JaTypa HeOpraHWYeCKWX BelecTB (MeXJyHapojHasi W
TpUBMa/IbHasA). XHUMHUUECKHWe CBOMCTBA BeLECTB, OTHOCSLMXCS K pPas3/MuUHBIM KJjaccam
HeOpraHWYeCKUX COeIMHeHNH, TeHeTUYeCKasi CBsI3b HeOpraHWYeCKrX BelleCTB.

Knaccudukanyss XMMUUeCKMX peaklUil MO pa3/MuUHBIM MpH3HaKaMm (M0 YKUCIYy U COCTaBy
YUacCTBYIOLIMX B peaklLMM BeLIeCcTB, MO TemaoBoMy 53(@deKTy, Mo H3MeHeHWIO CTereHei
OKUCJIeHHsI XMMUUeCKUX 371eMeHTOB, M0 0OpaTMMOCTH, IO Y4YacTHIO KaTaiaus3aTropa). JDK30- U
SHJ0TEepMUYeCKHe peakliiy, TepMOXUMUYEeCKHe YpaBHEHUSI.

[ToHsATHE O CKOpPOCTH XUMHMUeckod peakuuu. [ToHsTHe 006 0oOpaTUMbIX M HeoOpaTUMBIX
XUMHUUeCKUX peakuusx. [IoHATME O TOMOreHHbIX W TreTepOoreHHbIX peakuusax. Ilonartne o
XMMHUUYECKOM paBHOBecuU. DakTopbl, BUSIOLIME Ha CKOPOCTb XWUMHWUECKOW peakuud |
T10JIO’KeHHe XUMHUYEeCKOr0 paBHOBECHSI.

OKUC/INTEe/IbHO-BOCCTAaHOBUTE/IbHBIE  peakl[uM, 3JeKTPOHHBIM  0alaHC  OKUCIUTEeTbHO-
BOCCTAaHOBUTE/IbHOM peakiuu. CocTaB/ieHVe ypaBHEHWM OKHC/IUTe/bHO-BOCCTAHOBUTE/IbHBIX
peakLyii C MCT0b30BaHKMEeM MeTo/ia 3/IeKTPOHHOTO OasaHca.

Teopusi 3/1€KTPOJIMTUYECKON AUCCOLMALMU. OJIEKTPOJIUTBI U He- 371eKTPOUThI. KaTWOHBI,
aHUOHBbI. MexaHH3M [UCCOLMalMM BellecTB C pa3/MYHbIMA BHJAMH XUMUYECKOW CBSI3HU.
Crenenb auccorpalyi. CuibHbIe U c/labble 3/1eKTPOUTHI.

Peakiju MOHHOTO OOMeHa. YC/OBUsI TPOTeKaHWsI peaKlMii MOHHOrO OOMeHa, TOJHble U
COKpallléHHble MOHHBbIE ypaBHeHMusl peakiui. CBOMCTBA KMCJIOT, OCHOBAaHUM U COJIed B CBeTe
npe/icTaB/ieHUid 00 37eKTPOIMTUYECKON Juccolvaluu. KauecTBeHHble peakl[MM Ha WOHBL
[TonsaTue o ruaponrse Conen.

XVMMHYEeCKUM SKCIEPUMEHT: O03HaKOM/IeHWe C MOJeNssMA KPUCTa/VIMYecKuX peléToK
HeopraHMuecKuXx BellleCTB — MeTas/IOB M HeMeTa/lIoB (rpaduTa U anmasa), CJI0XKHBIX BellleCcTB
(xnopuzja HaTpusi); MCC/Ie[jOBaHWE 3aBUCMMOCTH CKOPOCTM XMMMWYECKOM peakLuud OT
BO3/IeHCTBUS Pa3/INYHBIX (DaKTOPOB; MCC/Iel0BaHUe 3/1eKTPONPOBO/HOCTH PAaCTBOPOB BellleCTB,
mporecca JAUCCOLMALMM  KUC/IOT, Ileqoued W cosied  (BO3MOXKHO — MCIOJIb30BaHUe
BH/IeOMaTepUasoB); MPOBeJleHre OIbITOB, WUIIOCTPUPYIOLIMX IPU3HAKW TNPOTeKAHUs peakLun
noHHOro obmeHa (oOpa3oBaHue o0ca/ika, BblJjelieHHe rasa, oOpa3oBaHUWe BO/Ibl); OIIbITOB,
W/UTIOCTPUPYIOLIUX TPUMePbl OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX Peaklui (TopeHre, peakluu
pasnoXeHWs, COeJVHEHHWsI); paclo3HaBaHWe HeOpraHWYeCKWX BelleCTB C T[OMOILbIO
KaueCTBEHHbIX peaKlii Ha MOHBI; pellleHre SKCIlepUMeHTabHbIX 3a/au.

HemeTa/ibl 4 UX COeJUHEHUS

OOr1mas xapakTepucTHKa rajoreHoB. OCoOeHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble CTeTleH!
okucsieHusl. CTpoeHue U (U3MUecKre CBOMCTBA IMPOCTHIX BeIeCTB — raJoreHoB. XUMHUUeCKHe
CBOMCTBA Ha mpuMepe Xxjopa (B3aMMOJEUCTBME C MeTa/l/laMH, HeMeTa/l/laMH, IjeJiouamm).
XnopoBogopog. Co/siHasi KUC/I0Ta, XMMUYEeCKHe CBOMCTBA, TOJyueHue, IpuMeHeHre. [leiicTBue
XJI0pa ¥ XJIOPOBOZOPOJia Ha OpPraHU3M uesioBeKa. BakHeliMe XJIOpypl M UX HaXOXX[eHUe
B IIpUpO/Jie.

OOmiasi xapakTepucTHKa 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOeHHs aTOMOB,
XapakKTepHble CTeNIeHU OKHCIEHMUS.

CrpoeHue U (U3MUecKre CBOMCTBA MPOCTHIX BeleCTB — KUC/IOPOJa U Cepbl. AJUIOTPOIIHbIE
MoW(UKALMM KWCI0poJa M cepbl. XHMMHYecKue cBoMCTBa cepbl. CepoBOJOpOJ, CTpPOEHMe,
¢dusnyeckre U XMMHUYeCcKre cBoWcTBa. OKCHBI Cepbl KaK MpefCcTaBUTeNN KUCIOTHBIX OKCH/IOB.
CepHasi KuC/oTa, (y3nueckre M XUMUUYeckre CBoicTBa (oOIIye Kak Tpe/CTaBUTeNs Kjacca
KUACIOT U crequduueckue). XuUMHUeCKHe peakluM, JieXkallde B OCHOBE MPOMBIIIJIEHHOTO
criocoba mosiyueHUst cepHOW KUC/IOTHI. [IpuMeHeHue. Comu cepHOM KHUCJ/IOTBI, KayeCTBeHHas
peakuysi Ha cyib¢paT-uoH. HaxoxzeHue cepbl W eé coeJuHeHHI B MpUpofe. XUMUUYECKoe



3arps3HeHHe OKpY’Kalollled Cpefibl COeJMHEHUSIMU cepbl (KWUCIOTHbIE [OXKW, 3arps3HeHHe
BO3/lyXa 1 BOZOEMOB), CITIOCOOBI €ro MpeAoTBpaleHusl.

OOijast  xapakTepucThKa 37eMeHTOB VA-rpymrbl. OcoOeHHOCTHM CTPOeHHsi aTOMOB,
XapaKTepHble CTeleHU OKUC/IeHUS.

A30T, pacripocTpaHeHue B IpUpo/e, pusnyeckre U XMMrU4yeckue cBoicTBa. KpyroBopot asora
B npupoje. AMMUaK, ero ¢usuueckre U XMMUYeCKHe CBOWCTBA, MOMy4yeHUe W TpUMeHeHue.
Conu aMMOHMS, UX (U3MYeCcKre U XUMUYeCKre CBOMCTBA, MpUMeHeHue. KauecTBeHHast peakLyst
Ha MOHBl aMMOHHUs. A30THasi KHUC/IOTa, eé MosiyueHue, (pr3nueckue U XUMHUUECKUe CBOMCTBA
(obigue Kak TpeZCcTaBUTessl Kjaacca KUCIOT U crieljuduueckue). Vcrnonb3oBaHue HUTPATOB U
cosieli aMMOHUSI B KaueCTBe MHUHepasbHbIX y00peHnii. XuMU4yecKoe 3arpsisHeHre OKpy Karolei
cpefibl COeJMHEHUSIMU a30Ta (KUCIOTHBIE 0XKIU, 3arpsi3HEHUE BO3/lyXa, ITOUBbI U BOZOEMOB).

@ocdop, amnorpornHble Mogudukarmu ¢docdopa, ¢usMUeckrue M XUMHUUECKHe CBOMCTBA.
Oxkcug pochopa(V) u ocdopHas kucaora, pusnyeckre U XMMUUYeCKHe CBOMCTBA, MOIy4YeHHe.
HUcrnons3oBanue ¢ochaToB B KaueCTBe MUHEPAIbHBIX YA0OpeHui.

OObiast  xapakTepucThka 31eMeHTOB IVA-rpymnmbl. OcoOeHHOCTHM CTpPOeHUsi aTOMOB,
XapaKTepHble CTeleH! OKUC/IeHUS.

Yrnepon, annoTpornHble MoOAU(UKAaLMY, paclnpocTpaHeHuWe B TpUpoJe, (pusnueckue u
XUMHUeCKre cBoMcTBa. Azcopbuusi. KpyroBopor yriepoza B npupoge. OKCHABI yriiepoja, ux
¢u3nuecke W XMMHUYECKMe CBOMCTBA, [eWCTBHE HA JKUBble OpPraHU3Mbl, TOJy4YeHHe
Y TIpUMeHeHre. JKOJIOTHUecKre TIpoOsieMbl, CBs3aHHbIE C okcuzom yriaepoga(IV); rumotesa
r7100a/IbHOTO TIOTEeTJIeHUs] KIMMaTa; MapHUKOBBIM 3¢ ¢eKT. YronbHas KUACIOTa U e€ COJu, UX
¢usnyeckre U XUMHUYeCKUe CBOMCTBA, MOy4YeHHe U NprMeHeHHe. KauecTBeHHasi peakiUs Ha
KapboHar-uoHbl. Vcriosnb3oBaHWe KapOoHAaTOB B ObITy, MejAWI[MHe, TIPOMBIIIJIEHHOCTH U
CeJIbCKOM XO03MCTBe.

[lepBoHauanbHble TOHATUS 00 OpraHMYeCKHWX BelllecTBaX KakK O COeJAMHEHUsX yrjepoja
(MeTaH, 3TaH, 3TW/eH, alleTW/eH, S5TaHO/, TIJMLEPUH, YKCycHas Kuciota). VX cocraB U
xUMuyeckoe cTpoeHue. [loHATHe o0 OMONOTMYeCKM BaKHBIX BelllecTBax: >Kupax, Oeskax,
yraeBoZax — U MX POJM B JKW3HU uesloBeKa. MarepuaibHOe €JUHCTBO OpPraHUYeCKHUX |
HEOpPraHUYeCcKHX COeMHEeHHNH.

KpemHuii, ero ¢rsnueckre U XMMHAYeCcKle CBOMCTBA, MOyvyeHue U npuMeHeHne. CoeliHeHNs
KpeMHUs1 B nipupogie. OOiue npezcraBieHys: 06 okcuze kpeMHusi(IV) U KpeMHUEBOM KHUC/IOTe.
Cwnukatbl, WX WCIOMb30BaHWe B OBITY, MeAWI[MHe, TPOMBIIIJIEHHOCTU. BakHelrve
CTpoWTe/IbHbIe MaTepuasbl: KepamMHKa, CTeK/o, LieMeHT, OeToH, >kene300eToH. IIpoGreMsl
6e301MacHOT0 MCTO/Ib30BaHMS CTPOUTE/ILHBIX MaTePHaioB B TIOBCETHEBHOM JKU3HHU.

XUMHUUEeCKUI SKCIIepUMeHT: u3yueHre 00pa3iioB HeopraHMueCKrx BellecTB, CBOMCTB COJISTHOM
KHCJIOTBI; TIPOBeZIeHHe KaueCTBeHHBIX PeaKL[Mi Ha XJIOPUJ-MOHBI ¥ Habmo/jeHre TPU3HaKOB KX
MIPOTEKaHKsI; OMBITHI, OTpakawollyde (QU3NYecKue M XUMHUeCKhe CBOWCTBA rajoreHoB M UX
coeiHeHUM (BO3MOXXKHO WCIT0/Tb30BaHWE BHU/IEOMATepUasioB); O3HAKOMJIEHWe C o0Opa3sijamu
XJIOpUZIOB (rajloreHKU/I0B); O3HAKOMJIeHHe ¢ obpa3ljaMu cepbl U e€ coeJUHeHHsIMU (BO3MOYKHO
WCII0/Ib30BaHUe BU/leOMaTepuasoB); HaOmoJeHre Tiporiecca OOYIJIMBaHUSI caxapa TII0f
JIeICTBMEM  KOHLIEHTPDUDOBAaHHOM CEpPHOM  KHUCJIOThl; M3yuyeHHe XHMHUYEeCKHUX CBOMCTB
pa30baB/eHHOW CepHOM KUC/IOThI, TPOBeJIeHHe KaueCTBeHHOW peakuu Ha cyabdar-uoH u
Hab/rofleHre TIpM3HaKa eé TpoTeKaHWs; O3HaKoMJieHHe C (M3UYecKMMU CBOMCTBaMH a30Ta,
dochopa M ux coemuHeHHE (BO3MOXKHO WCIIO/b30BaHUE BH/[eOMaTepHaiioB), oOpasijamu
a30THBIX U (ocdopHbIX yA0OpeHUH; TonydyeHHe, coOupaHUe, pacrio3HaBaHWe U H3yueHHe
CBOWCTB aMMHakKa; IpOBeJleHHe KaueCTBeHHBIX peaklMii Ha MOH aMMOHMUSA U (ocdaT-uoH U
V3y4yeHre NPU3HAKOB HX MPOTEKaHUs, B3aUMOJEeNCTBYe KOHL|EHTPMPOBAHHOM a30THOW KHUC/IOThI
C Me/Ibl0 (BO3MOJKHO MCII0/Ib30BaHHe BU/leOMaTepUasoB); U3yueHre Mojesiell KpUCTalyInueCcKux
pelIéToK anmasa, rpadura, ¢pysiepeHa; 03HaKOMJIEHHe C MPOLeCCOM aZicOpPOIMU paCTBOPEHHBIX
BeIl[eCTB aKTUBHPOBAaHHBIM VIJIEM M YCTPOMCTBOM TIPOTHBOTrasa; IoyyuyeHre, cobupaHue,
pacrio3HaBaHUe U W3y4yeHHe CBOWCTB YIJIEKWC/IOrO rasa; MpoBe/ieHre KaueCTBeHHbIX peakLii Ha
KapOOHaT- W CWIMKaT-MOHBI U U3y4eHHe TIPU3HAKOB UX TMPOTeKaHWs; O3HAKOMJIeHHWe C
MPOAYKLMeN CHUIUKAaTHOM TPOMBILIJIEHHOCTH; pellleHrde SKCIepUMeHTabHbIX 3a/lau M0 Teme
«Baxnelie HeMeTaN/Ibl U UX COeJUHEHUS».



Metanibl M X COeJMHEHHUS

OO01masi XxapakKTepuCTHKa XUMUUYECKUX 3/IEMEHTOB — MeTa//IOB Ha OCHOBAHUH WX TIOJIOKEHUSI
B [lepyosnueckoil cucreMe XuMuyeckux 3jemeHTOB [l. V1. MeHJeneeBa U CTpOeHUs] aTOMOB.
Crpoenve mera/uioB. Mera/umueckass CBfI3b U MeTa/J/IMuecKass KpUCTa//IM4yecKas pelléTka.
ONeKTPOXVMUYECKUN PpsJ HamlpsykeHUH MeTannoB. Pusnueckue M XMMHYECKHe CBOWCTBA
meTanioB. O61re crocoObl MosyyeHus: MeTa/uioB. [IoHSTHe 0 KOPPO3UM MeTa/llioB, OCHOBHBI®
crocoObl 3alUThl WX OT Koppo3uu. CruiaBbl (CTajib, UYT'YH, [JIOpPaJFOMUHMNA, OpoH3a) U UX
npUMeHeHMe B OBITY ¥ TTPOMBILUIEHHOCTH.

[[TenouHble MeTanbl: Noa0KeHUe B [leproauueckor cucteMe XMMUYecKux syieMeHToB [1. U.
MeHnpieneeBa; CTpoeHHe MX aTOMOB; HaxOXJeHue B Ipupofe. dusnueckre M XUMHYeCKHUe
CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCU/bI M TUPOKCHU/bI HATPUS U Kanus. [IpuMmeHeHne
11]eJIOUHBIX META/IJIOB U UX COeIMHEeHUM.

[[TenouHO3eMeNbHBIE MeTas/ulbl MarHui U KaibLMW: TNosiokeHue B [lepuojuyeckold cucteme
XUMUUecKUx 3jeMeHTOB [I. V. MeHfeneeBa; CTpoeHUe UX aTOMOB; HaXOXK[eHWe B IpPUPOJe.
dusmyeckre U XMMUUECKHWe CBOMCTBA MarHWs U KaiblLysl. BaHelllve coejMHeHUs KasbLUsi
(oxcup, rugpokcug, comm). 2KECTKOCT BOZIbI M CIIOCOOBI €€ yCTpaHeHHs!.

Anmomunuii: nonoxkeHue B [lepuoguueckoid cucTtemMe XUMHYeCKMX 3seMeHToB [I. U.
MeHnpienieeBa; CTpoeHHe aToMa; HaxOXKJeHue B rnpupoge. dPusnueckre U XUMHAYeCKUe CBOKWCTBA
anmoMHUHMS. AM(OTepHbIe CBOMCTBA OKCHU/A M TUAPOKCH/A aTFOMUHUSI.

Keneso: nonoxenue B Ileproanueckon cucteme XuMU4ueckux 31eMeHToB [I. V1. MeHpesneeBa;
CTpOEHHe aToMa; HaxoXJeHuWe B mpupoge. Pusnueckve U XUMHUECKHWe CBOMCTBA Keje3a.
Oxcugpl, rugpokcusl U cou >xkenesa(ll) u xenesa(Ill), ux cocras, CBOMCTBA U MO/IyUeHNe.

XUMHUUECKUI 3KCTIepUMeHT: O3HakomyieHWe ¢ oOpas3ljaMd MeTa/JIoB M CIUIaBOB, WX
¢u3MUeCKUMU  CBOWCTBaMM; M3yuyeHHe pe3y/IbTaTOB KOPPO3WM METa/uIoB  (BO3MOXKHO
WCTI0/Ib30BaHKe BU/ieoMaTepHasioB), 0COOHHOCTel B3aUMOJIEMCTBUSI OKCHA KasblLidsl U HaTpUst
C BOZIOM (BO3MOYKHO MCIOJIb30BaHUE BHUe0MaTePUAsIOB); UCCIeJOBaHUE CBOUCTB XKECTKOM BOABI;
rpoLiecca TOPeHUs >kKele3a B KHUC/IOpoZe (BO3MOXXHO HCII0/Ib30BaHHE BH/|eOMaTepUasioB);
TIPU3HAKOB NIPOTEKaHUsI KaYeCTBEHHbIX pPeakKlii Ha MOHBI (MarHus, KaabLys, aFOMUHUSA, [JUHKA,
xxene3a(Il) u >kenmesa(Ill), memu(Il)); HabsogeHWe U oOMUCaHHE TIPOIIECCOB OKpAIIMBAaHUS
IJlaMeHU MOHaMM HaTpusi, Kaaus M KaabLus (BO3MOXXHO HCIO/Ib30BaHUE BHU/leOMaTepuasoB);
ycciejoBaHre aM(OTepHBbIX CBOWCTB I'MPOKCH/A aTlOMUHMS U TMIPOKCH/A LIMHKA; pelleHHe
5KCIIepUMEeHTAa/IbHBIX 33/lau 10 TeMe « BakHelllie MeTasl/ibl ¥ UX COeUHEHUSI».

XuMuA ¥ OKpy)Xamwlas cpeja

HoBble MaTepuransl 1 TexHOJIOrMY. BellecTBa 1 MaTeprabl B IIOBCeJHEBHOM JXU3HU UesI0BeKa.
Xumus u 370poBbe. Be3oracHoe WCMOb30BaHME BeIeCTB U XMMUUECKHWX peakLuil B ObITY.
[TepBass mnoMoOWb IPU XUMHUYECKMX OXKOrax M oTpaBieHHsX. OCHOBBI 3KOJIOTMYeCKOU
rPaMOTHOCTH. XHMHYECKOe 3arps3HeHue OKpYy’Karollell cpezbl (TripefienbHas [OMyCTHUMast
KOHLleHTpaus BeiiecTB — [1/1K). Posb XUMUM B pellieHUH KOJIOTHUeCKUX MPo0ieM.

[IpuposHble WCTOUHMKU YT€BOJOPOZOB (Yyrosib, NMPUPOJAHBIM ra3, HedTb), MPOAYKThbl MX
niepepabOTKH, WX POJb B OBITY ¥ TPOMBILLITIEHHOCTH.

XUMHUUECKUI 3KCIepuMeHT: H3yueHue 00pas3ljoB MaTepuasioB (CTeK/O, CIylaBbl METaslIoB,
TNI0JIMMepHbIe MaTepuasbl).

MexnpeaMeTHbIe CBSI3U

Peanmusanus MeXnpeAMeTHBIX CBsi3ed INPU M3yYeHUM XUMHMM B 9 Kjacce OCYILeCTBIISeTCS
yepe3 WCMO/b30BaHHWE KaK OOIMX ecTeCTBeHHO-HayuUHbIX TIOHSITUM, TaK U TOHSITUH,
SBJIIOLMXCST  CUCTEMHBIMU i1l OT/E/bHBIX IpeAMeTOB eCTeCTBEHHO-Hay4YHOIO LIMKJIA.
Peanusanusi MeXXripeIMeTHBIX CBSI3el NPU U3YUEHUM XUMUM B 9 Kjlacce OCYILeCTB/ISIETCS uepe3
WCII0/Ib30BaHMe KaK OOIMX eCTeCTBeHHO-HAYYHBIX TOHSTHM, TaK W TOHATHH, SBISIOLIUXCS
CUCTEMHBIMM [I/151 OT/Ie/IbHBIX TIPEJMETOB eCTeCTBEHHO-HayUHOT0 LIUKJ/Ia.

OO1mye ecTeCTBEHHO-HAyUHble TOHSTHS: HAyUHBIN (DakKT, rUIOoTe3a, 3aKOH, TEOpHs, aHa/IU3,
CUHTe3, KiaccuduKalus, TIepUoAUYHOCTb, HabO/o/leHne, SKCIepUMeHT, MO/eIpoBaHue,
V3MepeHue, Mo/ie/lb, sIBJIeHUe, TaPHUKOBBIN 3(P(eKT, TeXHOI0rHsl, MaTepUaJlbl.

®dusuka: Marepus, aroM, 31eKTPOH, T[POTOH, HEWTPOH, WOH, HYK/IWJ, U30TOIIbI,
PaIM0aKTUBHOCTb, MOJIEKYyJ/a, 3/IeKTPUYeCKUW 3apsifi, TPOBOJHUKH, IIOYIIPOBOJHUKHY,



JIV3/IeKTPUKH, (OTO3/IeMeHT, BellecTBO, Teso, 00BEM, arperaTHoe COCTOsSIHME BellecTBa, ras,
pacTBOp, PACTBOPUMOCTb, KpPHCTa/UTMUeCcKas peléTka, CIviaBbl, (U3NUUecKre BeTMUHMHbI,
e/IMHULIbI U3MepeHUsl, KOCMHUYeCcKoe MPOCTPAaHCTBO, T/IaHeThl, 3B€3/1bl, CoJHIIe.

Buonorusi: ¢otocuHTes, apixaHue, Ouocdepa, 3KOCHCTeMa, MUHepasbHble Yy00peHus,
MHKDPO3J/IeMeHTbI, MaKpP0O3JieMeHTbI, TTUTaTe/IbHbIe BellleCTBa.

['eorpadus: atmMocdepa, ruapochepa, MUHepasbl, FOPHbIE MOPOJbI, M0JIe3HbIe UCKOIaeMble,
TOTJTUBO, BOJJHbIE PeCypPChI.

[IJTAHVNPYEMBIE OEPA30OBATEJIBHBIE PE3YJIBTATHI
8 kiacc

M3yyeHne XxvMHM B 8 Kjacce HarpaBleHO Ha JOCTIKeHHEe O0YyJarolMMHCS JTAYHOCTHBIX,
MeTaripeIMeTHbIX U MpeIMeTHbIX Pe3y/IbTaTOB OCBOeHUs yueOHOro rnpeimMeTa.
JINUHOCTHBIE PE3YJ/IBTATBI

JINYHOCTHBIE pe3yJibTaTbl OCBOEHHWsI TpPOrpaMMbl OCHOBHOTO 006ijero o6pa3oBaHus
JOCTUTAIOTCS B X0Zie 00yueHHs] XUMHUU B eIUHCTBe Y4eOHOM M BOCITUTATeTbHOM [1esTeTbHOCTH
OpraHv3alyyd B COOTBETCTBUM C TPAJWULMOHHBIMA POCCUUCKUMH COLIMOKYJIbTYDHBIMU U
JYXOBHO-HPABCTBEHHBIMU L[€HHOCTSIMM, TIPHHSTHIMM B O0OIIleCTBe TpaBW/IaMU M HOPMaMH
ToBeJleHUss M CMoCOOCTBYIOT TIpoljeccaM CaMOTIO3HaHMsI, CaMOpa3BUTUS U COLManM3alyn
00yyJaroImuyxcsl.

JINUHOCTHBIE pe3yJIbTaThl OTPa’KaroT CPOPMUPOBAHHOCTh, B TOM UKCJ/Ie B YaCTH:

ITaTpHOTHYECKOr0 BOCIUTAHUSA

1) LIeHHOCTHOTO OTHOLIIEHUsI K 0TeUeCTBEHHOMY KY/JIbTYPHOMY, UCTOPUUECKOMY U HayuHOMY
HaCJeUi0, TIOHUMaHWs 3HaueHWs XUMHUeCckod HayKM B JKW3HU COBPEMEHHOro o0O0IIjecTBa,
CIOCOOHOCTH B/a/leTh JOCTOBepHOM MH(pOpMaliell 0 mepeioBbIX JAOCTH)KEHUSIX U OTKPBITHSIX
MHPOBOM M OTEUeCTBEHHOM XWMHM, 3aMHTEPeCOBAHHOCTH B HAYUHBIX 3HAHHUSX 00 yCTpOMCTBe
MUpa 1 00111ecTBa;

I'paxxpaHCKOro BOCIMTaHUA

2) Tpe/CTaBleHUs O COLMAJbHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX OTHOLLEHWA B
KOJUTeKTHBe, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOIeCTBEHHO TI0/Ie3HOH, y4eOHO-
HCCJIeIoBaTe/TbCKOM, TBOPUECKOM U IPYTUX BUJAX JesTeTbHOCTU; TOTOBHOCTH K pa3HO0Opa3Hou
COBMECTHOH [IeTe/IbHOCTU TIPH BBINIOJIHEHUM Y4eOHbIX, TTO03HABaTeMbHBIX 3a7lay, BBITIOTHEHUN
XUMUYECKUX KCIIePUMEeHTOB, CO3/laHUM yueOHBIX TTPOEKTOB, CTPeMJ/IeHHs] K B3aMMOIIOHUMAaHUI0
¥ B3aUMOITOMOINM B TpoLjecce 3TOW y4eOHOU [esTelTbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE
ToBeJleHre UM TIOCTYNKU CBOMX TOBapHIled C TMO3ULIMKM HPABCTBEHHBIX U TIPAaBOBBIX HOPM C
YUETOM OCO3HAHUS MT0C/Ie/ICTBUM MTOCTYTIKOB;

IleHHOCTH HAyYHOT'0 TO3HAHUS

3) MMpPOBO33pDEHUECKMX TMpeJCTaB/eHHd O BellleCTBé M XWMHUECKOM peakiuy,
COOTBETCTBYIOL[UX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU U COCTaB/SIIOIIMX OCHOBY JJIst
MOHUMAaHUs ~ CyUIHOCTH HAyyHOW KapTWHBI ~MHpa; TMpeJCcTaBleHud 00  OCHOBHBIX
3aKOHOMEDHOCTSIX Pa3BUTHsI MPHUPO/IbI, B3aUMOCBSI3AX YesiloBeKa C TPUPOJHON cpefiol, 0 poJiu
XVMUH B TIO3HAHUH 3THX 3aKOHOMEPHOCTel;

4) mo3HaBaTe/SbHBIX MOTHBOB, HaripaB/ieHHbIX Ha TI0JlyueHHe HOBBbIX 3HAHWUU 10 XHUMUH,
HeoOXOIUMBIX [/t 00BsICHEHHUST HAO/TI0/JaeMbIX TIPOIIECCOB U SIBJIEHUH;

5) mo3HaBaTe/bHOW, MHPOPMALMOHHOW M UMTaTe/IbCKOW KY/bTYpPbl, B TOM UHC/Ie HAaBBIKOB
CaMOCTOSITe/IbHOM paboThl C yueOHBIMM TEKCTaMH, CIPAaBOYHOM JIMTEPaTYPOH, AOCTYITHBIMU
TeXHUYeCKUMH Cpe/ICTBaMU MH(OPMAIIMOHHBIX TEXHOJIOTHA;

6) uHTepeca K OOyYeHHIO W T03HAHUIO, JIF0O03HATENbHOCTH, TOTOBHOCTH U CITOCOOHOCTH K
camoo0pa30oBaHUIO, TIPOEKTHON W MCC/e/j0BaTebCKON [iesiTe/TbHOCTH, K OCO3HAaHHOMY BLIOOpY
HArpaB/IeHHOCTH U YPOBHsI 00y4eHusl B Aa/ibHeHIIeM;

®opMUpOBaHNS KY/IbTYPbI 310POBbs

7) 0CO3HaHWSI 1JeHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOIIIEHHS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3/]0poBbIii 00pa3 >XM3HW, OCO3HAHHUS TIOC/IEACTBUN W HEMpPUSATUS BpEJHBIX TPUBBIYEK
(ynoTpebneHust ankorossi, HAPKOTHKOB, KypeHHs), HeoOXOAMMOCTH COOJIFOIeHUS TIpaBHI
6e30omacHOCTY TIpY 0OpaIlleHnU C XUMAYeCKUMH BellleCTBaMU B ObITY U peasibHOM >KWU3HHY;

TPyAOBOro BOCIIMTAHUSA



8) uHTepeca K MpakTUUeCKOMY U3ydeHUIO nMpodecCcrid U TpyJa pa3/IMuyHOro pojia, yBaKeHHe K
TPyAy W pe3ynbTaTaM TPYZOBOM [esTeJbHOCTH, B TOM YHWC/Ie Ha OCHOBe TpPUMEHEeHUs
NpeJJMeTHbIX 3HAaHUM 110 XWMHUM, OCO3HAHHOTO BbIOOpa WHAWBHAYaJbHOW TpaeKTOpUHU
TIPOJIO/DKeHUsT 00pa3oBaHUsl C YYETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHUMUH,
00I1leCTBEHHbIX WHTEpPecoB U MOTpeOHOCTel; ycrelHoi npodeccuoHanbHOM [1esiTe/IbHOCTH U
Pa3BUTHS HEOOXOMMBIX YMEHHI; TOTOBHOCTD a/IaliTUPOBATLCS B ITPOGeCCHOHATBHOM Cpefie;

JK0/I0r14ecKoro BOCIUTaHUA

9) sKO0JIOTUYeCKH 1iesiecoo0pa3HOro OTHOLIEHHUS K TIPUPO/ie KaK UCTOYHHKY JKU3HU Ha 3eMrie,
OCHOBe eé CyIlleCTBOBaHMS, TIOHUMaHHs 1]eHHOCTH 3[J0POBOTO U Ge3oracHoro obpasa »KU3HH,
OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBeHHOMY (HM3MYeCKOMY M TICUXHUYECKOMY 3710POBBIO,
0CO3HaHUsI LIEHHOCTHU CO0JIr0ieHUst paBu/l Ge301acHOro MoBe/ileHus py paboTe € BelljecTBaMuy,
a TaKKe B CUTyaLUsiX, YTPOJKarOIIKX 3/[0POBbIO U XKU3HHU JTHO/IeH;

10) crocobHOCTU TIpUMEHSITH 3HAHWS, TMOJyuyaeMble TIPU U3YyYeHUH XUMUM, [Jis pelleHust
3a/lau, CBSI3aHHBIX C OKDPY’Karollled MPUPOJHOW Cpe/loM, MOBBILIEHUS YPOBHSI 3KOJIOTMYeCKOU
KYJIbTYPbl, 0CO3HaHUsI I7100a/bHOTO XapaKTepa KO0JIOTUUYeCKUX MpobsieM U MyTel UX pellieHust
TI0CPe/ICTBOM MeTO/I0B XUMUU;

11) 5KO/IOTMYECKOTO MBIIIEHUS, YMEHHUs PYKOBOJCTBOBAaTbCSI WM B I103HABaTe/IbHOM,
KOMMYHHMKATUBHOW U COLMA/IbHOM NPAaKTHKe.

METAIIPEAMETHBIE PE3YJIbTATbDI

B cocraBe MeTanpeJMeTHbIX pe3y/bTaTOB BbIZEISIOT 3HauMMble /i1 (DOPMUPOBAHUS
MHUPOBO33peHusi 00ljeHayuHble TIOHSATUS (3aKOH, Teopusi, TMPUHLIMII, TUIOTe3a, (akT, CUCTeMa,
TIPOLIeCC, SKCIEepUMEHT M [Ip.), KOTOpble HCIIO/IB3YIOTCS B eCTeCTBEHHO-HAYYHBIX yueOHBIX
rpeMeTax U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX MPeJMeTOB (JOPMUPOBATh Npe/CTaB/lIeHre O
1[eJIOCTHOM Hay4YHOM KapTWHE MHpa, U YHUBepCa/lbHble yueOHbIe AelCTBUS (TI03HaBaTe/bHbBIE,
KOMMYHUKaTUBHbIe, peryJisiTUBHbIe), KOTOpble obecrieurBaroT ()OpMUPOBaHHe T'OTOBHOCTU K
CaMOCTOSITe/IFHOMY TIJIAHMPOBAHHIO U OCYII[EeCTBIEHHIO yueOHOM /1esiTe/TbHOCTH.

MertaripejMeTHbIe pe3y/bTaTbl 0CBOeHUs 00pa30BaTeIbHOM MPOrpaMMbl 10 XUMHUUM OTPaKaroT
OBJIaJleHHe YHUBepPCaIbHbIMU IT03HABATe/IbHBIMU [IeMCTBUSIMY, B TOM YHCJIe:

Ba3oBbIMHM 10rMYeCKUMH JIeHCTBUSMU

1) yMmeHHeM WCIIO/B30BaTh TPUEMBI JIOTUYECKOTO MBILUIEHHWS TIPU OCBOEHHWW 3HAHWM:
pacKpbIBaTb CMBIC/I XMMHYECKUX TIOHATUM (BbIJENATh MX XapaKTepHble IIPU3HAKHY,
yCTaHaB/IMBATh B3aMMOCBSI3b C IDYTUMH TOHATHSIMU), UCTIO/IB30BaTh TIOHATHUS /11 OOBSICHEHUS
OTZAe/NbHbIX (DaKTOB M sIBJIEeHWM; BbHIOMpaTb OCHOBAHMSI U KPUTepUW [/ KjaaccUUKaluu
XUMUYECKUX BelleCTB U XMMUUeCKHX peaklii; yCTaHaB/IMBaTh PUUMHHO-C/Ie/|[CTBEHHbIE CBSI3U
MeXXy 00beKTaMU W3yueHUsi; CTPOUTh JIOTHUeCKre pacCyKAeHus (MHAYKTUBHbIE, 1elyKTUBHbIe,
TI0 aHa/IOTMM); ie/laTh BBIBO/bI U 3aK/IFOUEHUST;

2) yMeHueM TpPUMEeHATh B Mpoliecce MO3HaHUs MOHATUS (TpeJMeTHble U MeTarpeJMeTHbIe),
CUMBOJIMUECKHe (3HAKOBbIE) MOJENH, HCIIOIb3yeMble B XWMHH, IPeo0pa3oBbIBATH IIMPOKO
NpUMeHsieMble B XUMHW MOJle/lbHble TIpe/|CTaBIeHNsI — XUMHUeCKUW 3HaK (CHUMBOJ 3/1eMeHTa),
XUMuueckasi ¢GopMmysa ¥ ypaBHeHHe XHMHUECKOM peaklii — TP pelleHnd ydeOHO-
MO3HABaTe/NbHBIX 33/lay; C Y4Y€TOM 3STHUX MOJEJIbHBIX TIpeJCTaBlIeHUN BBIBIATb U
XapaKTepU30BaTh CyIeCTBEHHbIe MPU3HAKK H3yuaeMbIX 00BEKTOB — XHMHUECKUX BEIeCTB U
XUMUYECKUX peaklii; BbISBIATH 0O0IIe 3aKOHOMepPHOCTH, NPUYMHHO-C/Ie/ICTBEHHbIe CBSI3U U
NIPOTUBOPEUMs] B M3yuaeMbIX IpOLieccax W SIBJeHUsX; IpejjaraTb KpUTepUM /sl BbISBIEHUS
3TUX 3aKOHOMepPHOCTel 1 MPOTUBOPeUUiA; CaMOCTOSITe/IbHO BbIOMPATh Cr1ocob pelieHUs yueOHOM
3afauM (CpaBHMBATh HECKONbKO BapHMAaHTOB pellleHWs, BbIOMpaTh Haubosiee MOAXOASAIIAN C
YU6TOM CaMOCTOSITeIbHO Bbl/le/IeHHbIX KPUTEPUEB);

Ba3oBbIMM HCC/Iej0BaTe/IbCKUMH /IefiICTBUAMU

3) yMeHHeM HCII0/1b30BaTh IOCTaB/IEHHbIE BOINPOCHI B KaueCTBe MHCTPYMEHTA IO3HaHUS, a
TaKke B KayeCTBé OCHOBBI [ (DOPMHDOBaHMSI THUIIOTe3bl MO IPOBEpKe IPaBUIbHOCTU
BbICKa3bIBaeMbIX CY)KJEeHUM;

4) mpuoOpeTeHHe OMbITa IO TJIAHUPOBAHUIO, OPraHM3allMd W TIPOBEJEHHI0 YUeHHYeCKUX
9KCTIepUMEHTOB: YMeHHe HabJirojaTh 3a X0/I0M TpOoL{ecca, CaMOCTOSTeIbHO MPOrHO3UPOBAaTh ero



pe3ynbTaT, (opMynupoBaTh 000OILEeHUsT W BBIBOJBI MO pe3y/bTaTaM IPOBeJEHHOTO OIbITa,
WCCJIe/IOBaHMSI, COCTABJIATh OTYET O TIPO/Ie/TaHHON paboTe;

PaboToii ¢c uHpopmaruei

5) yMeHHeM BbIOMPATh, aHATM3UPOBATh U UHTEPITPETUPOBATh MH(MOPMAIIUIO Pa3TMYHBIX BUZIOB
Y (opM Tpe/iCTaB/IeHNs, TI0JlyyaeMy0 U3 pa3HbIX UCTOUHHMKOB (HayYHO-MIOMYyJIsIpHast IUTepaTypa
XUMUYECKOTO COZIep>KaHUs, CIpaBOYHbIe TI0c0o0Ousi, pecypcbl VHTepHeTa); KpUTHUECKH
OLIeHMBAaTh NIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO MH(OPMALHIO;

6) yMeHHeM MPUMEHSTh Pa3/IMUHbIe METO/Ibl U 3alIPOChI TIPY TIOMCKe U 0TOOpe uHbOopMaryu 1
COOTBETCTBYIOLUX JaHHBIX, HEOOXOAUMBIX /I/Is1 BHITIOJTHEHHs] yueOHBIX U M03HaBaTeIbHbIX 3a7iau
OTIpe/Ie/IEHHOTO THMa; TpUoOpeTeHHe OrbiTa B 00/aCTH MCII0/Ib30BaHUS UH(MOPMAIMOHHO-
KOMMYHHUKaTUBHBIX TeXHOJIOTHH, OB/IaJileHNe Ky/IbTYpPOW aKTMBHOIO UCII0/Ib30BAHUS Pa3IUUHBIX
TIOWCKOBBIX CHUCTEM; CaMOCTOSITe/TbHO BbIOMpATh ONTHUMAaIbHYI0 (HOpMYy Mpe/CTaB/IeHUsS
vH(pOpMalMi U W/UTIOCTPUPOBATh pelllaeMble 33/lauyd HeCJI0XKHBIMH CXeMaMH, Juarpammami,
apyrumu GpopmamMu rpaUKe ¥ UX KOMOWHALASMUY;

7) yMeHHeM WCII0/b30BaTb M aHa/lM3WpOBaTh B Tipoliecce yueOHON M MCC/e0BaTelbCKON
JesiTe/IbHOCTU UH(OPMALIUIO O BJUSHUM MPOMBIIIEHHOCTH, CebCKOT0 X035IMCTBa U TPaHCIIOpTa
Ha COCTOsIHUe OKpY>Katollell MPUPOAHON Cpeibl;

YHuBepcanbHbIMH KOMMYHHKATUBHBIMH /e HCTBUSIMU

8) yMeHueM 3aZiaBaThb BOIpPOCHI (B XO/le [Juanora W/WIW JUCKYCCHH) TIO CYIeCTBY
obcyxzmaemoli Tembl, (HOPMY/IMPOBATh CBOW TIPEJIOXKEHWS OTHOCHUTETHHO BBITIOJTHEHUS
ripe/iJIoKeHHOW 3a/lauu;

9) nmnpuobpeTeHWe OMbITa TIPe3eHTAllMXd  Pe3y/bTaTOB  BBITIOJTHEHUSI  XUMHUUYECKOTO
3KcrmiepuMeHTa (71ab0paTOpPHOTO OMbITa, J1abopaTOpHOM paboThl MO MCCIeJOBAaHHIO CBOWCTB
BeIIleCTB, yueOHOT 0 MPOeKTa);

10) 3avMHTepecoBaHHOCTH B COBMECTHOM CO CBePCTHUMKAMU T[IO3HaBaTeIbHOM U
WCC/Ie/IOBaTe/TbCKOU JIeATeIbHOCTH TMPHU PellleHNH BO3HMKAKIUX TPo0jieM Ha OCHOBe y4YéTa
o0IIMX MHTEepPecoB W COTacoBaHUs MO3uLuil (06CyxeHus, oOMeH MHEeHUsIMHM, «MO3TOBble
LITYPMbI», KOOPAUHALIMS COBMECTHBIX JIeCTBUM, OIpe/ie/ieHre KPUTepHeB 0 OLjeHKe KauecTBa
BBLITIOJTHEHHOM paboThI U Ap.);

YHuBepcanbHBIMH Pery/JITUBHBIMU AeNCTBUAMH

11) ymeHMeM CaMOCTOSITE/ILHO OTpe/ie/IsiTh Lie/Iv AeaTe/TlbHOCTH, [/IaHUPOBaTh, OCYILIeCTB/ISTh,
KOHTPOJIMPOBATh W TIPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO [IeSTeIbHOCTh, BbIOUpPATh
Haubonee 3¢deKTUBHbIE CMOCOObI  pellleHHsT yueOHBIX U TIO3HABAaTe/NbHBIX  3ajady,
CaMOCTOSITe/IbHO COCTaBJISATh WIM KOPPEKTHMPOBATh MpeJJ/IOKeHHbIN aqrOpUTM AeUCTBUM TIpU
BBITTOJIHEHUM 3aJjaHUi C YYETOM TIOJlyueHUss HOBBIX 3HaHUM 00 H3ydaembix OOBeKTax —
Bell[eCTBaX U peaklUsX; OLleHWBaTh COOTBETCTBYE MOyUeHHOTr0 pe3y/ibTaTa 3asiB/IeHHOM 11e/1u;

12) ymeH1eM KCII0/1b30BaTh U aHA/IM3UPOBAaTh KOHTEKCTHI, TIpe/ijlaraeMble B yCJIOBUU 3aZ,aHUM.
IMPEAMETHBIE PE3YJ/IBTATHI

B cocraBe mpeAMeTHBIX pe3y/JbTaTOB [0 OCBOEHHIO 00s53aTe/JIbHOTO COZep>KaHus,
yCTAaHOB/IEHHOTO [JIAHHOW TpUMepHOW paboueil TPOrpaMMol, BBIJE/SIOT: OCBOEHHbIE
o0yyaroIMMUCS HayyHble 3HaHWs, YMeHUsi W CIrocoObl JelcTBul, crnenuduyeckre st
TpeIMeTHOM 00/1IacTh «XUMUsI», BUJBI [eSTeJBHOCTH TI0 TOJyYeHHWI0 HOBOTO 3HAHHS, €ro
WHTepIpeTaLyy, Mpeodpa3oBaHUIO U IPUMEHEHHIO B Pa3/IMUHBIX YUeOHbIX U HOBBIX CUTYaLIUsIX.

[TpeameTHbIe pe3y/ibTaThl OTPaKAHOT C(HOPMHUPOBAHHOCTbL y OOyUaroIUXCs CrieyHOLUX
yYMEeHU:

1) packpbleamb CMbIC/1 OCHOBHBIX XWMHUYECKUX TIOHSITHM: aTOM, MOJieKy/a, XUMHYeCKuil
3/7IeMEHT, TIPOCTOe BeLeCTBO, C0XKHOe BeLeCcTBO, cMech (OJHOpPOJHAsi W HEeOJHOPOJHas),
Ba/IeHTHOCThb, OTHOCHTe/IbHAsi aTOMHasi M MOJIeKyJ/isipHasi Macca, KOJMUeCTBO BellleCTBa, MOJIb,
MOJISIpHasi Macca, MaccoBasi [0Jisi XMMHUEeCKOro 37ieMeHTa B COeJMHeHWM, MOJISIPDHBIM 00BbEM,
OKCH/JI, KUCJIOTa, OCHOBaHUe, COJib, 37IEKTPOOTPULIATEe/IbHOCTD, CTeleHb OKUC/IeHUS, XMMUUecKast
peakiusi, Kaaccu(pUKalys peakLUMi: peaklMu COeJVHEHHUs], peakLMd pas3/ioKeHHs, peakLUH
3aMelleHus], peakijui oOMeHa, 9K30- U HJJ0TePMUYeCKHUe PeaKI|u; TeroBou 3(deKT peakimm;
SIIPO aToMa, 37IeKTPOHHBIN C/IOW aToMa, aTOMHasi OpOuTasb, paJuyC aToMa, XUMHUUecKasi CBSI3b,



MoJISIpHasi U HeNoJsipHasi KOBaJeHTHasl CBsI3b, UOHHAsl CBSi3b, WUOH, KaTWOH, aHWOH, PacTBOD,
MaccoBasi [10Jis1 BellleCTBa (MPOLieHTHasi KOHLIeHTpaLlKsl) B paCTBOPE;

2) uwuroCcmpupo8amb B3aUMOCBS3b OCHOBHBIX XMUMHUYECKUX MOHATUM (CM. M. 1) ¥ IpUMeHsITh
5TY MIOHSITUS NIPU OMHMCAaHUU BelleCTB U UX MpeBpallleHui;

3) ucnosnb308amb XMMUUECKYI0 CUMBOJIMKY [/l COCTaB/IeHUs1 (JOPMYJI BelL[eCTB U YpaBHEHUM
XUMHYECKUX PeakLyi;

4) onpedensimb BaleHTHOCTb aTOMOB 3/IeMEHTOB B OWHApHBIX COeJAUHEHUsX; CTereHb
OKHWCJIeHUS 3/IeMEeHTOB B OMHAPHBIX COeIMHEHUsIX; TIPUHA/JIE)KHOCTh BEIeCTB K Orpe/|e/IEHHOMY
K/IacCy coeAuHeHUN Mo ¢opMy/aaM; BHJ, XUMHUUYECKOW CBsi3U (KOBajleHTHasi U HWOHHasi) B
HeopraHUuuecKux COeJJMHeHUsIX;

5) packpbigamb cmbica [lepuoanueckoro 3akoHa [I. W. MeHjeneeBa: [eMOHCTPHMPOBAaTh
TIOHMMaHMe MepruoinYeCcKoi 3aBUCMMOCTU CBOMCTB XMMUUECKUX 3/IEMEHTOB OT KX MOJIOKEHUS B
[Teproguueckoli cucTeMe; 3aKOHOB COXPaHEHHsI MaCChl BELL[eCTB, [TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4eHUsl, 3aKoHa ABOra/[po; OMHMCHIBAaTh M XapaKTepHU30BaTh TabIMuHyt0 (Gopmy
[Teprognueckol CUCTeMbl XMMUYECKUX 3JIEMEHTOB: pa3/nyaTh IMOHSTUS «TJlaBHasl MOArpymnrna
(A-rpymma)» u «mmobounas moarpymma (b-rpymma)», Masble U 6oJbIle TIePUO/IbI; COOTHOCHUTD
0003HaueHus1, KOTOpble UMeloTCs B Tabuuije «Ilepronyeckasi CiCTeMa XUMHUECKUX 371eMEeHTOB
O.W. MenzeneeBa» C UWCIOBbIMM XapaKTePUCTUKAaMM CTPOEHHsI aTOMOB XUMHYeCKHUX
3/IeMeHTOB (cocTaB M 3apsifi siipa, oOIllee YMC/IO 3/IEKTPOHOB U pacripejie/ieHHe HX T10
3JIEKTPOHHBIM CJI0SIM);

6) kaaccuguyuposamb XMMUYECKHE >/IeMEHTbl; HeOpraHUuecKde BeleCcTBa; XWUMUUYEeCKHe
peakiyu (110 YMC/Ty ¥ COCTaBY Y4YacCTBYHOIIMX B peaklivy BellecTB, M0 TerioBoMy 3¢ ¢eKTy);

7) xapakmepu3oeamb (onucbl@amb) 00II[e XUMHUECKWe CBOMCTBA BEIECTB PAa3TUUHBIX
K/IaCCOB, TOATBEp)KJasi OMuCaHWe NMpUMepaMH MOJIEKYJISIPHbIX ypaBHEHWH COOTBETCTBYHOILMX
XMMHUYECKUX peakLvi;

8) npoeHo3uposamb CBOICTBa BeILleCTB B 3aBUCMMOCTM OT HX KayeCTBEHHOIO COCTaBa;
BO3MO)XHOCTH MPOTEKaHUs] XUMUYECKUX TTpeBpallieHU B pa3/IMUHbIX yC/I0BUSIX;

9) eblyUCAIIMb OTHOCUTENIBHYI0 MOJIEKY/ISIPHYI0O U MOJISIPHYIO MacChbl BeLeCTB; MaCCOBYIO
JI0JIF0 XMMUUECKOTI'0 371eMeHTa 1o (hopMyJie COeIJMHeHMs; MaCCOBYIO JI0JI0 BellleCTBa B paCTBOPE;
MIPOBO/IUTH PACU€ThI 110 YPaBHEHUIO XMMHUUECKOW peaklivy;

10) npumeHssmMb OCHOBHBIE OMepaLiyi MBIC/IUTENbHON [1eITeIbHOCTU — aHalu3 U CHUHTe3,
cpaBHeHHe, 0000ljeHre, CHUCTeMAaTH3alMl0, KIaCCU(UKAL[MIO, BbIABJIEHHE TPUUHUHHO-
C/Ie[JICTBEHHBIX CBA3€M — /i1 U3yueHUsl CBOWCTB BeIeCTB M XUMHWYECKUX peakLUi;
eCcTeCTBeHHO-Hay4YHble MeTO/bl TI03HaHUSI — HaO/Io/leHWe, H3MepeHHWe, MO/|e/TUPOBaHue,
9KCIIePUMEHT (peasibHblM U MBIC/IEHHBIN);

11) cnedogamb TipaBUIaM ~ TO/Ib30BaHUSI ~ XUMHYECKOM  TIOCYy/Iol W 1abopaTOpHBIM
obopyZoBaHMeM, a Takxke TIpaBWIaM oOpallleHusi C BellleCTBaMU B COOTBETCTBUU C
WHCTPYKUSIMU 110 BBITIOJTHEHUIO /1a00pPAaTOPHBIX XUMUYECKHWX OIBITOB TI0 TIO/NyUeHHIO0 W
cobupaHuio ra3000pa3HbIX BelllecTB (BOJOpOJa M KUCJIOpPO/a), TMPUTOTOBIEHUIO PACTBOPOB C
ornpeJeléHHOM MaCcCOBOM [i0Jled paCTBOPEHHOrO BelleCTBa; IJIaHUPOBaTb W TMPOBOAUTH
XMMHUUYECKHe SKCIeprMEeHThl M0 pacro3HaBaHUIO PAacTBOPOB INle/louel M KUCJIOT C TTOMOLIbIO
VH/IMKaTOpOB (J1akMyC, (heHOA(pTaerH, MeTUIOPaHX U Jip.).

ITNTAHNPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI
9 knacc

N3yuenue xumuu B 9 K/1acce HarpapJieHO Ha JJOCTH)KeHHe 00yJarolMMUCs TUYHOCTHBIX,
MeTarnpeIMeTHBIX U TIPeIMETHBIX Pe3y/IbTaTOB OCBOEHHs1 y4eOHOTro rpeiMeTa.
JINMYHOCTHBIE PE3YJ/IBTATHBI

JIN4HOCTHBIE pe3y/ibTaThl OCBOEHHWS TIPOrpaMMbl OCHOBHOTO 00Ijero obOpa3oBaHuUs
JIOCTUTAlOTCs B X0/le 00yueHUss XMMUU B e[IMHCTBe yueOHOW M BOCIIUTAaTeNbHOU [1esTe/IbHOCTH
OpraHv3alMu B COOTBETCTBUM C TPAJWULMOHHBIMHA POCCHUHCKUMHM COLIMOKYJIbTYPHBIMU U
JYXOBHO-HDPABCTBEHHBbIMU LIEHHOCTSIMM, TIPUHSTHIMM B 00IllecTBe TIpaBWIaMM W HOpPMaMu
TIOBeZIeHUs] M CITIOCOOCTBYIOT TIIporjeccaM CaMOTIO3HAHHWS, CaMOPa3BUTHS W COLMAIA3aL[UuM
00yyYaroIUXCsl.

JINYHOCTHBIE pe3y/IbTaThl OTPa)KarT CPOPMUPOBAHHOCTh, B TOM UHCJ/Ie B YaCTH:



ITaTpHOTHYECKOT0 BOCTUTAHUSA

1) 1[eHHOCTHOTO OTHOILIIEHHSI K OTeUeCTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY U HayUHOMY
HaC/eJi0, TIOHMMaHWs 3HAaueHWs XUMHUECKOW HayKW B J>KU3HU COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH B/IaZieTh JOCTOBEPHON WMH(OpMaIell O MepeioBbIX JOCTIKEHUSX U OTKPBITHSX
MHUPOBOM M OTEUeCTBEHHOW XHWMWMU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUSX 00 YCTpOHCTBe
MHpa 1 00I11eCTBa;

I'PaKAaHCKOT0 BOCIUTAHHUS

2) TipeACTaB/leHHWs O COLMAJbHBIX HOPMAax M TPaBUIaX MEKTMYHOCTHBIX OTHOIIEHWHA B
KOJUTEKTHBE, KOMMYHUKAaTMBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TI0JIe3HOH, YyueOHO-
WCCTIeJOBaTeTbCKOM, TBOPUECKOW U APYTUX BU/AX JesaTeJlbHOCTH; TOTOBHOCTH K pa3HO0Opa3Hoi
COBMECTHOH /IeATe/IbHOCTU TPY BBINOJTHEHUM YUYeOHBIX, TI03HABaTebHBIX 3a/lay, BBITIOTHEHUN
XUMHUYECKUX KCTIePUMEHTOB, CO3/laHIM YUeOHBIX TIPOEKTOB, CTPeMJIeHHsI K B3aUMOTIOHUMaHHIO
¥ B3aUMONOMOINY B TpOLiecce 3TOW y4eOHOU [1esSTeTbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE
TIOBefleHHe M TIOCTYNKM CBOWX TOBApHILeH C TO3WLIMK HPAaBCTBEHHBIX M TPABOBLIX HOPM C
YUETOM OCO3HAHUSI MOC/IEJCTBUM MOCTYITKOB;

IleHHOCTH HAyYHOT0 NTO3HAHUA

3) MHpPOBO33pEHUYECKHUX TMpEJCTAaBJIeHWH O BelleCTBE W XHMHUECKOH peakiyy,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Da3BUTHSI HayKU W COCTAB/SIIOLIUX OCHOBY [ist
TMOHUMAaHUsI ~ CyUIHOCTM HAyyHOW KapTMHBI ~MHpa; TMpeJCTaBleHud 00  OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHS MPUPO/IbI, B3aMMOCBSI35X UeioBeKa C MPUPOAHOU Cpefjoi, O pomu
XWMUH B TIO3HAHUM 3TUX 3aKOHOMEPHOCTeW;

4) mo3HaBaTeNbHBIX MOTHBOB, HAllPaB/AeHHBIX Ha IOJy4YeHHe HOBBIX 3HAHUM TI0 XUMUH,
HeoOXOAUMBIX /151 00BSICHEHUST HabJTk0JaeMBbIX TTPOLIECCOB U SIBJIEHUI;

5) mo3HaBaTe/JbHOM, UHPOPMAIIMOHHON U UWTaTeNbCKOW KY/IbTYPbl, B TOM YKCJe HaBBHIKOB
CaMOCTOSITE/TEHOM paboThl C yueOHBIMM TEKCTaMH, CIPAaBOYHOM JIMTEPATYPOH, AOCTYITHBIMU
TeXHUUECKUMH CPeJiICTBaMH MH(POPMAIIMOHHBIX TeXHOJIOTHH;

6) uHTepeca K 0Oy4yeHHIO W T03HAHHIO, JIF0OO3HATENbHOCTH, TOTOBHOCTU U CIIOCOOHOCTU K
camMo00pa30BaHUIO, TTPOEKTHOW W MCC/Ie[0BaTebCKOM /IesTebHOCTH, K OCO3HAaHHOMY BbIOOPY
HarpaB/eHHOCTH U YPOBHsI 00yUYeHUs B AaibHeHIIeM;

®opMHpoOBaHNA KY/IbTYPHI 3A0POBbSA

7) 0CO3HaHUsI 1IeHHOCTH YKW3HU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 370pOBbIM 00pa3 >XM3HW, OCO3HAHUS TOC/IEACTBHM W HEMpPUSATUS BPEJHBIX TIPUBBIUEK
(ymoTpebieHust a/sKOTOJIs, HAPKOTHKOB, KYpeHHsI), HeOOXOAMMOCTH COOJIFOEHUS TIpaBH/I
6e30macHOCTY TIpY 0OpaIlleHUH C XUMUYeCKUMH BeIlleCTBaMU B OBITY U peasbHOM >KU3HU;

TpyA0BOro BOCIUTaHUSA

8) mHTepeca K MpaKTUYeCKOMY M3y4yeHuro Tpodeccuii ¥ TpyJja pa3nivyHOro pofa, yBakeHue K
TPyZly W pe3y/ibTaTaM TpPY/OBOH [eSTe/IbHOCTH, B TOM YHC/Ie Ha OCHOBE TIPUMEHEeHUs
NpefIMETHBIX 3HAHUM 110 XWMHH, OCO3HAHHOTO BBIOOpAa MHIMBUAYAJbHOW TpPAeKTOPHU
TIPO/IO/DKEHUsT 00pa30BaHUsI C YYETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH,
00IIIeCTBEHHbIX WHTEPECOB U TIOTPeOHOCTel; yCIelTHON mpodecCHOHATbHON [esiTe/TbHOCTH U
Pa3BUTHS HEOOXOMMBIX YMEHHI; TOTOBHOCTD a/IalITUPOBATLCS B TPOQeCCHOHATBHOM Cpefie;

9K0JI0rH4ecKoro BOCIIUTAaHHSA

9) sKoMorrYecKu 11esiecoobpa3HOro OTHOIIEeHUS K MPUPO/e KaK MCTOUHHKY YKU3HU Ha 3emJie,
OCHOBe eé CyIeCTBOBAaHHS, NMOHMMAHUS LIEHHOCTH 370pOBOTO U Oe3omacHoOro obpasa »KU3HH,
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DHM3UUYECKOMY M TICUXUUYECKOMY 3/I0POBBIO,
0CO3HAHUS LIEHHOCTH COOJIIO/IeHUs PaBU/1 6e3011acHOTo TOoBeIeHus TIpy paboTe C BeljecTBaMH,
a TaK)Ke B CUTYaIUsIX, YTPOJKAIOIIHX 3/[0POBBIO U JKW3HU JIIOZEH;

10) criocoGHOCTH TIPUMEHSITH 3HAHWS, TOy4yaemble MPU M3YYeHHUM XUMHH, [/ PelleHUs
3aflay, CBS3aHHBIX C OKPY’Karoll[el MPUPOJHON Cpeiol, TIOBBIIIEHUS] YPOBHS 3KOJIOTHUECKON
KyJIbTYPbI, 0CO3HaHUS I7100a/IbHOTO XapaKTepa KOJIOTMUeCKUX MpobjieM U MyTell MX peleHus
TIOCPEe/ICTBOM METO/IOB XUMMUU;

11) 3KOnOTMYeCKOro MbILUIEHHs, YMeHHUs DPYKOBOJCTBOBaTbCS KM B TI03HAaBaTe/bHOM,
KOMMYHHKaTUBHOU W COLIMA/TbHOM MTPAKTHKe.

METAITPEJMETHBIE PE3YJ/IBTATBI



B cocTtaBe MerampeAMEeTHBIX pe3y/JbTAaTOB BBIZEISIOT 3HauuMble [y  (HOPMUPOBAHUS
MHPOBO33peHusi 00IeHayuHble TOHSATHS (3aKOH, Teopusi, PUHLIUI, THUTMOTe3a, (akKT, CUcTeMa,
TIPOLIeCC, SKCIEPUMEHT W [Ip.), KOTOpbIe HCIIO/IBL3YIOTCS B €CTeCTBEHHO-HAYUHBIX yueOHBIX
TipeIMeTax U TO3BOJISIIOT Ha OCHOBE 3HAHHUH U3 3TUX MpeJMeToB (HOPMUPOBATh MPeZCTaB/IeHUe O
11eJIOCTHOM Hay4HOW KapTWHE MHUpa, U YHUBEpCa/lbHble yueOHbIe JeiCTBUs (TI03HABaTe/lbHbIE,
KOMMYHHKATUBHbIE, PeTyJISITUBHBIE), KOTOphle oOecreunBarOT ()OpPMHPOBaHHE TOTOBHOCTU K
CaMOCTOSITe/TbHOMY TJIAHMPOBAHHUIO M OCYII[ECTBIEHUIO yueOHOM /1esITe/TbHOCTH.

MeranpegmeTHbie pe3y/bTaThl 0CBOEHHsST 00pa30BaTe/IbHOM MPOrpaMMBbI 110 XUMUK OTPaXKaroT
OBJIaJieHre YHUBEPCaTbHBIMU MT03HABaTe/TbHBIMH /I€MCTBUSIMU, B TOM YHCJIE:

Ba30BbIMH JIOTHYECKHMH {eHCTBUSIMH

1) ymeHWeM WUCII0/Ib30BaTh TIPUEMBI JIOTUYECKOTO MBIIIJIEHUs] TP OCBOEHWW 3HAHUM:
pacKpbIBaTh CMBICJT XUMHWYECKUX TIOHATHM (BBIZENSTh WX XapaKTepHble —TPH3HAKH,
yCTaHaB/IMBaTh B3aUMOCBSI3b C IPDYTUMH TOHATHSIMHU), UCTIO/IL30BATh TIOHATHUS /11 OOBSICHEHUS
OTZeNbHBIX (DAaKTOB U SIBJIEHWM; BBIOWPATh OCHOBAaHUS M KPUTEPUM [/ KiaacCcuUKaru
XUMHUYECKUX BEIeCTB U XUMHUECKUX PeaKI[Wii; yCTaHaB/IUBATh IPUUUHHO-C/Ie/ICTBEHHbBIE CBSI3U
MeXy 00BeKTaMu U3yUeHHs]; CTPOUTH JIOTHUeCKHe pacCyKAeHus: (MHAYKTUBHbIE, 1e[YKTHBHbIE,
TI0 aHAJIOTHH); /Ie/IaTh BLIBOAbI U 3aK/TIOUYEHUS;

2) yMeHHeM TIPUMEeHSITh B TIPOL{ecce TMO3HaHWS MOHATHS (TIpeMeTHble U MeTaripeMeTHbIE),
CUMBOJIMUECKHEe (3HAKOBbIE) MOJEH, WCIIOIb3yeMble B XWMHH, TPeoOpa3oBLIBATH ITUPOKO
TIpUMeHsieMble B XHUMHUU MOZe/bHbIe TIpe/ICTaB/IeHNs] — XUMHUEeCKU 3HaK (CMMBOJI 37IeMeHTa),
XUMHUYecKasi (opMysia ¥ ypaBHeHHe XWMHWUECKOH peakl[ii — TP peIIeHud y4eOHO-
TO3HABaTelbHBIX 3a7iay; C YYETOM STUX MOJIe/IbHBIX TIPeJCTaB/eHU BBIABIASATD U
XapaKTepU30BaTh CYIeCTBEHHbIE NMPU3HAKK M3yuaeMbIX 00BEKTOB — XUMHUECKUX BEIECTB U
XVUMHUYeCKUX peaklyi; BbISB/IATH 00IIMe 3aKOHOMEepPHOCTH, TPUYMHHO-C/Ie/ICTBEHHbIE CBS3U U
TIPOTUBOPEUMsI B M3yYaeMbIX TIpOLleccaX U SIBJIEHUSIX; Tpe/jiaraTb KPUTEPUM [/l BBISBIEHUS
3THX 3aKOHOMEPHOCTeN U MPOTHUBOPEUNH; CAMOCTOSITe/TbHO BIOMPATh CIIOCO0 peleHus yueOHOM
3aflaun (CpaBHMBATh HECKOJIBKO BapUAHTOB peIleHUs], BbIOMpaTh Hambosiee MOAXOASAIIUN C
YUETOM CaMOCTOSITE/TbHO BbI/IeJIeHHBIX KDUTEPHER);

Ba30BbIMH HCC/Ie0BaTeTLCKUMU JeHCTBUSIMH

3) yMeHHeM HCII0/Ib30BaTh MOCTaB/IeHHbIE BOMPOCHI B KaueCTBE WHCTPYMEHTa IO03HaHUs, a
TaK)ke B KauyeCTBe OCHOBBI /i1 (DOPMHUDOBAHUSI THIIOTe3bl [0 TPOBEPKe TMPaBUWILHOCTU
BBICKA3bIBaeMbIX CY)KJeHHH;

4) mpuoOpeTeHWe OMbITa IO TJIAHUPOBAHWIO, OPraHU3allMd W TIPOBEJEHUIO YUYeHUYeCKUX
5KCIIePUMEHTOB: yMeHHe Hab/0/jaTh 3a XOZ0M IPOoLiecca, CaMOCTOSITe/TbHO ITPOTHO3UPOBAaTh €ro
pe3ysibTaT, (OpMYJMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM TMPOBEAEHHOTO OITbITa,
WCCTIeJOBaHMsI, COCTAB/IATh OTUET O MPO/ie/IaHHON paboTe;

PaboToii ¢c uHpopMmanuei

5) yMeHHeM BbIOMpATh, aHA/TM3UPOBATh U MHTEPIIPETUPOBATh MH(POPMALMIO PAa3/TMUHbIX BU/IOB
¥ (popM Mpe/CTaBIeHUs, TIOYUYaeMy0 U3 Pa3HbIX UCTOYHHUKOB (HayUHO-TIOMYJISIPHAs IUTepaTypa
XVUMHYECKOTO COJiepXKaHusi, CIIpaBOuYHble T110CcO0Ous, pecypchl VIHTepHeTa); KPUTHUECKH
OLIeHMBaTh MTPOTHBOPEUUBYIO ¥ HEIOCTOBEPHYHO MH(POPMALHIO;

6) yMeHreM MPUMEHSTh Pa3/IMuHble MEeTOAbI U 3aIPOCHI IPU MOWCKe ¥ 0TOope MHpOPMay 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX ZIJIs1 BBHITIOIHEHUST YUeOHBIX W TTO3HABaTe/IbHBIX 3ajau
OTIpeZie/IEHHOTO THWIa; TpuobpeTeHHe OMbITa B 00/1IaCTH HCIOIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHKAaTUBHBIX TEXHOJIOTHH, OBJIaZieHHe KyJIbTYPOM aKTUBHOTO MCIIO/b30BaHUS Pa3TMYHbIX
TIOMCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOMPATh ONTHMAaibHYI (OPMY TIpeCTaBIeHUS
wH(pOpMalM ¥ WJUTFOCTPUPOBATh pelllaeMble 3a/laud HEeCJIOKHBIMKA CXeMaMH, JrarpamMMaMH,
apyrumu GpopmamMu rpaUKe ¥ UX KOMOWHALASMUY;

7) yMeHHEM HCIIO/b30BaTh U aHA/IM3MPOBATh B TIpollecce y4eOHOW M WMCC/e[0BaTeTbCKOM
JieaTeIbHOCTY UH(OPMALIHIO O BJUSHUM MTPOMBILIEHHOCTH, CebCKOT0 X035IHCTBA U TPAHCIIOPTa
Ha COCTOsIHUe OKpY>Katollell IPUPOAHON Cpeibl;

YHuBepcanbHBIMH KOMMYHUKATHBHBIMH JeiICTBUSAIMH



8) yMeHueM 3aZiaBaThb BOINpOCHl (B XO/le [Juajaora W/WIKW JUCKYCCHH) TIO CYIeCTBY
obcyxzmaemMoli Tembl, (HOPMYIMPOBATh CBOW TIPEAJIOXKEHWS OTHOCHUTETHHO BBITIOJTHEHUS
ripe/iJIoKeHHOU 3a/lauu;

9) nmnpuobpeTeHWe OMbITa TIPe3eHTAllMXd  Pe3y/bTaTOB  BBITIOJITHEHUSI ~ XUMHUUYECKOTO
3KcrmepuMeHTa (/1abopaTOpPHOTO OMbITa, J1abopaTOpHOM paboThl MO MCCIeJOBAaHHIO CBOWCTB
BeIIeCTB, yueOHOT0 MPOeKTa);

10) 3auMHTepecoBaHHOCTH B COBMECTHOM CO CBePCTHUMKAMU T[IO3HABaTeIbHOM U
WCC/Ie/IOBaTe/TbCKOU JIeATeIbHOCTH TP PellleHrH BO3HMKAKIUX TIPo0jeM Ha OCHOBe ydYéTa
OOIIMX WHTEPecOB W COTJIaCOBaHUs TO3UIMM (00CYyKZeHUs, 0OMeH MHEHUSIMH, «MO3TOBbIe
LITYPMbI», KOOPJMHALIMS COBMECTHBIX [€MCTBUM, OMpe/esieHue KPUTepreB IO OL[eHKe KaueCcTBa
BBLITIOJTHEHHOM paboThI U Ap.);

YHuBepcanbHBIMH Pery/JITUBHBIMU AefCTBUAMH

11) ymeHreM CaMOCTOSITE/ILHO OTpe/ie/IsiTh Lie/Iv AeaTe/TIbHOCTH, [/IaHUPOBaTh, OCYILIeCTB/ISTh,
KOHTPOJIMPOBATh W TIPU HEOOXOAMMOCTH KOPPEKTHPOBAaThb CBOIO [IeSTEIbHOCTh, BbIOUpPATh
Haubonee 3¢deKTHBHbIE CMOCOObI  pellleHHsT yuyeOHBIX U TIO3HABAaTe/NbHBIX  3ajady,
CaMOCTOATE/IbHO COCTaBJ/IATh WM KOPPEKTUPOBATh MpeJIOKEHHBbIM aJrOpUTM [eUCTBUM MpU
BBLITIOJTHEHUM 3a/laHMi C YUu8TOM TIOJIyueHHsI HOBBIX 3HaHWUN 00 H3ydyaeMbIX OOBEKTax —
Bell[eCTBAX Y PeaklysX; OLleHMBaTb COOTBETCTBYUE MTOJIyYEHHOr' 0 pe3yJ/ibTara 3asiBJIeHHOU LieJi;

12) ymeH1eM KCII0/1b30BaTh U aHA/IM3UPOBATh KOHTEKCTHI, TIpe/ijlaraeMble B yCJIOBUU 3aZ,aHUM.
IMPEAMETHBIE PE3YJ/IbTATBI

B cocraBe mpeAMeTHBIX pe3y/JbTaTOB [0 OCBOEHHIO 0053aTeJIbHOTO COZep>KaHus,
yCTAaHOB/IEHHOTO [JIAHHOW TpUMepHOW paboueil TPOrpaMMoili, BBIJE/SIOT: OCBOEHHbIE
oOyuarol[UMHUCS Hay4Hble 3HaHWS, yMeHUs U Crocobbl JeHcTBUM, crieruduueckre s
TpeIMeTHOM 00/1IacTh «XUMUSI», BUJBI [eSTeJHBHOCTH TI0 TOJyUYeHHI0 HOBOTO 3HAHHS, €ro
WHTepIIpeTalvy, Tpeobpa3oBaHuI0 U MPUMEHEHHIO B PA3/IMUHBIX YUeOHBIX U HOBBIX CUTYaLUSsIX.

[TpeameTHbIe pe3y/bTaThl TMPEJCTABIEHbI OTPAKAlOT CHOPMUPOBAHHOCTH Yy OOYUYarOIIUXCS
CelyIOLMX YMEeHUI:

1) packpbleamb CMbIC/1 OCHOBHBIX XWUMHWUYECKUX TIOHSATHUM: XMMHWUECKUM 3JIeMEeHT, aToM,
MOJIeKy/a, WOH, KaTHOH, aHWOH, I[POCTOe BelecTBO, CJ0)KHOe BeIleCTBO, BajeHTHOCT,
5JIEKTPOOTPULIATE/IbHOCTb, CTENeHb OKWCJeHUs, XUMHUYecKas peaklus, XHMHUUecKasi CBs3b,
TeruioBor 3 QeKT peakivy, MOJb, MOJISIPHBIA 00BEM, pacTBOP; 3/IeKTPOJIUTHI, HE3/IeKTPOJIUTHI,
3JIEKTPOJIUTHUECKAs] AMCCOLIMAIS, peakMi WOHHOTO OOMeHa, KaTaln3aTop, XUMHUeCKoe
paBHOBecue, oOpaTWMble U HeoOpaTHMble peakLMM, OKHC/IUTe/bHO-BOCCTaHOBUTE/IbHbIE
peaklyu, OKHC/IUTeb, BOCCTAaHOBUTE/b, OKUCJIEHHWE W BOCCTAHOBJIEHWE, a/JIOTPOMuS,
am(pOTepHOCTb, XMMHUYeCKasi CBA3b (KOBajieHTHasl, MOHHAasl, MeTa/uInyecKas), KpUCTalanuecKas
peliéTKa, KOppO3Ws MeTa/lJIOB, CIUIaBbl; CKOPOCTb XWUMHWYECKOM peakluy, TpeJebHO
nonyctumasi KoHeHTpauus (ITJK) BerecTBa;

2) uanocmpupo8amsp B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUM (CM. M. 1) U IpUMeHSITh
9TH TIOHSITUS TIPU OTIMCAHUU BellleCTB U UX TTpeBpallleHUl;

3) ucnosnb308amb XUMUUECKYI0 CUMBOJIMKY [IJIsl COCTaB/ieHUs1 (JOPMYJI Bell[eCTB U ypaBHEHUI
XUMHYECKUX peaklui;

4) onpedensimb BaleHTHOCTb U CTeleHb OKWUCIeHUs] XUMUUYeCKUX 3/IEMEHTOB B COeUHEHUSIX
pas3IMUHOr0 COCTaBa; MPHHA/JIeXHOCTb BeLIeCTB K OIpe/enéHHOMY KIacCy COeJUHEeHWW 0
dbopMyiaM; BUJ, XUMUUYECKOU CBsI3U (KOBa/IeHTHasi, MOHHasl, MeTa/ulnuecKasi) B HeOpraHuyeckux
COeJMHEHMSIX; 3apsJ, MOHA M0 XWUMHUUeCKOM (opMyJie; XapakTep CpeJbl B BOJHBIX pacTBOpax
HeOpraHWYeCcKUX COeIMHeHUM, TUIT KPUCTA//TMYECKOM PeLIETKY KOHKPETHOTO Bell|eCTBa;

5) packpbigamb cmbica ITepuoguueckoro 3akoHa [I. . MeHzesneeBa U 1eMOHCTPHUPOBATh €ro
TIOHMMaHWe: OIMMChIBaTh M XapaKTepu30BaTh Tab/iuuHyro (opmy I[leproanyeckoll CHCTEMbI
XUMHUUECKUX 37IeMEeHTOB: pa3/iMyaTh MOHSTHS «TJlaBHasi MoArpyrima (A-Tpyria)» U «rmobouHast
nogrpymma (b-rpymma)», Masible W OofbliiMe TMEPUOABI; COOTHOCUTH 0003HaueHHs], KOTOpbIe
UMEIOTCSI B TIepUOJWYecKOM Tab/vile, C YKMCIOBBIMHA XapaKTePUCTUKAMU CTPOEHHWS aTOMOB
XUMUYECKUX 37IeMeHTOB (COCTaB U 3apsifi sifipa, o0Iliee UMC/IO 37€KTPOHOB U pacrpe/ie/ieHrne Ux
TI0 /IEKTPOHHBIM CJI0SIM); OOBSICHATD 0OI1ie 3aKOHOMEPHOCTH B M3MeHeHUH CBOMCTB 3/1eMeHTOB



Y VX COeJUHEHWW B Tpejieniax MajblX Mepyuo/iOB Y IVIaBHBIX MOATPYIII C YYETOM CTPOEHUS MX
aTOMOB;

6) knaccuguyuposamb XMMUYECKHE >/IeMEHTbl; HeOpraHUuecKde BeleCcTBa; XUMUUYEeCKHe
peakiuu (10 YMC/y U COCTaBy YYaCTBYIOIIUX B peaklUy BellecTB, M0 TerioBoMY 3 deKTy, 1o
V3MEHEHHIO CTereHel OKHCIeHUsI XUMUYeCKUX 3/1eMeHTOB);

7) xapakmepu3ogamb (OMMChIBaTh) o0ImMe W crenudUyeckre XUMUYECKHe CBOMCTBA
TIPOCTBIX U CJI0)KHBIX BEILleCTB, MOATBEPsK/asi ONMCaHUe NPpUMepaMy MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHHH COOTBETCTBYHOLMX XUMHUUYECKUX PeakLnu;

8) cocmaensmb ypaBHeHUs 371€KTPOJIMTAYECKOW AMCCOLMALIMM KUCJIOT, IIle/iouerd U CoJiel;
TOJTHBIE W COKpAIl[éHHble ypaBHEHWS peakI[Mii WMOHHOTO OOMeHa; ypaBHEHUs peakIui,
MO/ITBEPXK/JAIOLIMX CYLeCTBOBaHHWE TeHeTUUeCKOM CBSI3M MeX[y BellleCTBaMU pa3/IMYHbIX
KJIaCCOB;

9) packpbigamb  CyuWHOCMb OKUC/IATENBHO-BOCCTAHOBUTE/IBHBIX — PEeakLUid  I0CpeCTBOM
COCTAaBJIEHUS 37IEKTPOHHOTO OaslaHCca 3TUX PeaKIvii;

10) npoecHo3uposamb CBOMCTBA BeLECTB B 3aBUCUMOCTHM OT UX CTPOEHUS; BO3MOXXHOCTH
MpPOTeKaHWsl XUMUUeCKUX MpeBpallleHri B Pa3/IMUHbIX YCIOBUSX;

11) 8bIYUCAAMb OTHOCUTE/IBHYIO MOJIEKY/ISIPHYI0 M MOJISIDHYIO MacChl BellleCTB; MaCCOBYIO
JI0JIF0 XMMUUEeCKOT'0 3jieMeHTa 1o (opMyJie coeIMHeHMs; MaCCOBYIO JI0JT0 BellleCTBa B paCTBOPE;
TIPOBO/UTDH PACUETHI 110 YPAaBHEHUIO XMUMUYECKOW peakiiy;

12) cnedogamb TipaBUIaM ~ TIO/Ib30BaHUSI ~ XMUMHYECKOH  TIOCy/Iol ¥ 1abopaTOpHBIM
obopyZioBaHMeM, a Takxke TIpaBWiaM oOpallleHusi C BellleCTBAMU B COOTBETCTBUU C
WHCTPYKLUSMH TI0 BBITIOJTHEHUIO J1a00paTOPHBIX XUMHUECKUX OMBITOB TI0 TIOMYYEHHI0 U
cobupaHMio ra3006pa3HbIX BellecTB (aMMUaKa U yTJIeKUC/IOro rasa);

13) npogodumb peakijuu, MOATBEP)KAAIOIINe KaueCTBEHHBbIM COCTaB pa3/WUHbIX BeIleCTB:
pacrio3HaBaTh OMBITHBIM TYTEM XJIOpWA-, OpoMuA-, UoauA-, KapboHaT-, ¢ocdaT-, CUIMKaT-,
cynbdaTr-, TUAPOKCHA-MOHBI, KAaTMOHbI aMMOHHSI W  HWOHbI M3yUeHHBIX MeETaJl/oB,
MIPUCYTCTBYIOLLIME B BOJHBIX PACTBOPaX HEOPraHUYECKHX Bell|eCTB;

14) npumeHssmb OCHOBHBIE OIepald MbICJUTETbHOU JesiTelbHOCTU — aHaliu3 U CHHTe3,
cpaBHeHUe, 000011leHre, CHCTeMAaTH3al|io, BbisiB/IeHe TIPUYMHHO-C/Ie/ICTBEeHHBIX CBsi3el — /1/ist
V3y4eHUs CBOMCTB Bell[eCTB U XMMUUECKUX peaklyii; eCTeCTBeHHO-Hay4YHble MeTObl TTO3HAHUS
— HabmofieHre, U3MepeHue, Mo/le/TMPOBaHKe, SKCIIePUMEHT (peatbHbIN U MBIC/IEHHBI).



TEMATNYECKOE TVIAHMPOBAHNE

8 Kacc
Ne | HaumeHoBaHue KomnuectBo yacos [Hara Buppl fedarenbHOCTH Bugel,  ¢opmbl | DneKTpOHHbIe
/1 | pa3ziesioB u TeM H3y4eHust KOHTPOJISA (umdpoBbie)
MPOrpaMMBI BCEro | KOHTPO/IbHbIE | MPAKTHUYeCcKue 06pa3oBaTe/bHbI
paboThI paboThl e pecypchI
Paspgen 1. [leppoHayasbHble XUMUYECKUe TTIOHATUS
1.1. | Xumus — BakHas 5 0 2 PackpeiBaTh poJib XUMHU B YCTHBIM  OI1pOC;
obsactb TIPUPO/ie Y )KU3HU YesioBeKa, eé | [TuceMeHHbIN
eCTeCTBO3HaHUS U CBSA3b C IPYTUMH HayKaMu; KOHTPOJIb;
MpaKTUYeCKOH Pa3znuuath uncThle BewlectBa U | [IpakTrueckas
JlesATe/IbHOCTU CMeCH; OHOPOJHbIe U pabora;
yesioBeKa HEeOJIHOPOJIHbIe CMeCH;
Paznuuath pusrueckue u
XUMHYECKUe SIBIeHUS;
OnpeneniATh NPU3HAKU
XUMHYECKUX PeakLyi 1
YCJIOBUS UX TIPOTEKaHUs;
CriepoBaTh npaBuiam
T10JIb30BaHUS XMMUUECKOH
MoCy 10 1 1abopaTOpPHBIM
obopyoBaHreM, a TaKKe
npaBuUsIaM obpalreHus ¢
XUMHYECKWMH BellleCTBaMy B
COOTBETCTBUU C UHCTPYKLIUSIMU
T10 BBITNIOJIHEHUIO MPaKTUYeCKUX
pabor;
1.2. | BewjectBa 15 |1 0 [IprMeHsITb eCcTeCTBEHHO- YcTHBIM  OmIpOC;
Y XUMUYeCKHe peakLiu HayuHble MeTo/ibl Mo3HaHus (B | [TucbMeHHbIN
TOM 4KC/ie HabsroieHue, KOHTPO/Ib;




MO/ie/IMpOBaHKe, S5KCIIepUMEHT)
Y OCHOBHBI€e OrlepaLiuu
MBIC/TUTEIbHOU [1eSITe/IbHOCTU
(cpaBHeHMe, KnaccuduUKarus)
JJ1s U3y4eHUs BelecTB U
XUMHAYEeCKUX peakLuii;
PackpbIBaTh CMBIC/ M3y4aeMbIX
MOHATHHN U 3aKOHOB U
MIPUMEHSTh 3T MOHATHUS [IPU
OTMCaHUU CBOMCTB BeILeCTB U
WX MpeBpalleHnl;

PasnmuuaTth rznueckue U
XUMUYeCKHe SIBJIeHNS],
0OBSCHATb UX CYIHOCTb C
TOUKH 3peHHs1 aTOMHO-
MOJIEKYJ/ISIPHOTO yUeHwUs;
OrnpefiesiATh IPU3HAKU
XUMUAYECKUX peaKL1ii, yC/IOBUs
VX NIPOTEeKaHMUs;

OOBSICHAATH CYIITHOCTh
(hr3rYeCcKUx U XUMHUYeCKUX
sSIBJIEHUM C TOUKU 3peHust
aTOMHO-MOJIEKY/ISIPHOTO
yueHwus;

KnaccuduimpoBathb
XUMUAYeCKUe peakLyu (1o
YKC/IY ¥ COCTaBYy pearvpyroimx
1 00pa3yoIIUXCs BelecTB);
CocraBnarb (hopmyibi
OWHApHBIX BELeCTB 110
BaJ/IeHTHOCTH U OTIpeJieNiATh
BaJIEHTHOCTb 1O (hopMyiaM
BeI|eCTB;

KoHTtposnbHas
pabora;




PaccraBnsth K03 ULIeHTHI B
yPaBHEHUSIX XUMHUUECKUX
peaxLui;

Ntoro no pa3peny
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Pa3pen 2. BaxxHelme npesct

dBUTE/IM HEOPIr'dHUYECKHX BEILIECTB

2.1. | Bo3nyx. Kucnopog,.
[TonsiTe 06 oKcHgax

5

0

1

PackpbIBaTh CMBIC/T H3ydaeMbIX
TIOHATUI U TIPUMEHSITh 3TH
TIOHSTHS TIPY ONTMCAHUU
CBOMCTB BellleCTB U UX
TpeBpalleHNnl;
XapakTepu30BaTh (OMUCHIBATB)
COCTaB BO3/lyXa, (hr3nyeckue u
XUMHUUeCKHe CBOMCTBA
KHCI0PO/a, CIIoCO0bI ero
MoJTyueHUsl, IpUMeHeHre U
3HayeHue B MPUPO/ie U XKU3HU
YeJioBeKa;

CpaBHUBaTh peakl[uM ropeHust
Y Me/[JIEeHHOT'O0 OKUCJIeHUST;
CobupaTb TipubOpHI AJIst
MoJTyueHUst KUCI0po/ia
(BbITECHEHMEM BO/IbI U
BO3/lyXa);

Pacro3HaBaTh OMBITHBIM MyTEM
KUCTIOPOJI;

Vcnonb30BaTh XUMUUECKYHO
CUMBOJIMKY /JISl COCTaBJIEHUSI
dhopMyn BelljecTs,
MOJIEKY/ISIPHBIX YPaBHEHUH
XUMHAYEeCKUX peakLvii ¢

YcTHBIM  OMpOC;
[TrcbMeHHBIN
KOHTDO/Tb;
ITpakTrueckas
pabora;




yuacTHeM KHUC/IOPOAa;
OOBSICHSATH CYIITHOCTh
9KOJIOTHUECKUX TTPObIeMm,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/1yXa;

CriepoBaTh npaBuiam
6e3omacHoi paboThI B
nabopaTopuy TIpU MCITO/Ib-
30BaHUM XUMHUYECKOW TTOCYAbI
1 000py/Zi0BaHus, a TaKxKe
ripaBusiaM obpariieHus ¢
TOPIOYKMMH BelljeCTBaMU B
ObITY;

[11aHUPOBATh U OCYILIECTB/ISTh
Ha MPaKTHKe XUMHUYeCKHe
9KCIIEPUMEHTBI, IPOBOJUTH
HaOM0/1eHNs, [1e/1aThb BBIBO/IbI
T0 pe3yJibTaTaM KCIIePUMEHTa;
Y4acTBOBaTh B COBMECTHOU
paboTe B TpyTIme;
Wcnosb3oBats 1pu
BBITIOJTHEHUH yueOHBIX 3aZlaHui
U B Iporjecce
HCCIIe/|0BaTe/IbCKOM
JlesITelIbHOCTH Hay4YHO-
TIOMYJIIPHYO JINTEPaTypy
XUMHUUECKOT0 CO/lepyKaHus,
CTpaBOYHbIE MaTepHaJIbl,
pecypcel IHTepHeTa;
BeicTpanBaTh pa3BEPHYThHIE
MUCbMEHHBIE U YCTHBIE OTBETHI
C OTOpOM Ha MH(OPMALIMIO U3
yueOHHMKa 1 CIIPaBOUHBIX




MaTepHuasoB, FPaMOTHO
WCII0/1b30BaTh U3yUYeHHBIN
MOHATHUMHBIYM ammnaparT Kypca
XUMUHY;

2.2.

Bopopog.
IToaTHe o0 KHUCIOTaAX
U COMIX

PackpbIBaTh CMBIC/T U3y4aeMbIX
TIOHATUYN U TIPUMEHSITh 3TH
TIOHSITHSI TIPU OTTMCaHUU
CBOMCTB BellleCTB U UX
TipeBpallleHUH;
XapakTepu30BaTh (OMUCHIBATh)
(busnyeckre U XUMUUECKHe
CBOWCTBA BOZIOPO/IA, CIIOCOOBI
€ero ToJiyueHus, IpUuMeHeHue;
Cobupatb nipubop st
TIOJTyYeHHs1 BOJIOPO/1a;
Wcriomb30BaTh XUMUYECKYIO
CUMBOJIMKY JJIsl COCTaBJ/IeHUS
(hopMy1 BelecTs,
MOJIEKY/ISIPHBIX YPaBHEeHUH
XUMHUUYECKHUX peakLy C
yuacTheM BOJI0pPO/ia;
CrepoBaTh npaBuiam
6e3oracHoOM paboThl B
nabopaTopuy TIpU MCITO/Tb-
30BaHUU XUMHUYeCKOU MOCy bl
1 000py/J0BaHMs, a TAK)Ke
nipaBW/IaM oOpalieHust ¢
TOPIOYVMH BelljeCTBaMU B
OBITY;

[11aHUPOBATh M OCYILECTBISTh
Ha MpaKThKe XUMUYeCcKre

YcTHBIM  OITpOC;
[TrcbMeHHbIN
KOHTDO/Ib;
[IpakTHueckas
paborTa;




3KCIIepUMEHTBI, TPOBOIUTH
HaOJTI0/1eHus, [1e/1aTh BBIBO/IbI
IO pe3y/bTaTaM dKCIIepUMeHTa;
YuacTBOBaTh B COBMECTHOM
paborte B rpyrre;

2.3.

KomuecTBeHHBIE

OTHOIIIeHUA B XUMHUU

PackpeiBaTh CMBIC/ HU3ydYaeMbIX
TIOHATUN Y IPUMEHSTh 3TU
TIOHATUS, a TaK)XKe U3yUYeHHbIe
3aKOHbI U TeOPUHU /IS pellleHUs
pacuéTHBIX 3a/ay;

Brruncigate MOSIpHYHO Maccy
Bell|eCTB; KOJIMYeCTBO
BelllecTBa, 00BEM rasza, Maccy
BellleCTBa;

IIpoBOUTL pacuéThl 110
YPaBHEHUSIM XUMHUYECKUX
peakLuii: KoJinyecTBa, 06béMa,
MaccChl BelecTsa I1o
V3BeCTHOMY KOJIMYeCTBY,
00BEMY, Macce peareHTOB WJTH
TIPO/IYKTOB peakLuy;

YcrHBIM  OMPOC;
ITuceMeHHBIN
KOHTDO/Ib;

2.4.

Bopa. PacTBopbl.
[TousitHe 06
OCHOBaHUSX

PackpsiBaTh CMBIC/T U3yYaeMbIX
TOHSATUW Y TIPUMEHSITh 3TH
TIOHATUSA TIPU ONTMCAHUU
CBONCTB BellleCTB U UX
TrpeBpalleHuH;
XapakTepr3oBaTh Ghr3nUecKre
Y XUMUUYEeCKre CBOWCTBA BO/pbI,
€€ poJIb KaK pacTBOPUTeEJIS B

YCTHBIM  OITpOC;
[TrcbMeHHbIN
KOHTDO/Ib;
[IpakTHueckas
paborTa;

Ykaxure
obpa3oBaTe/bHbI
e pecypchbl




MIPYUPO/IHBIX TIPOLIeCCax;
CocraB/iATh ypaBHeHUs
XUMHUYECKUX PeakLyi C
yuacTHeM BO/IbI;

OOBSACHATH CYILTHOCTB
9K0JIOrMYecKux npobsem,
CBSI3aHHBIX C 3arpsi3HeHUEM
MIPUPOJIHBIX BO/, CIIOCOOBI
OUKCTKH BOJZIbI OT TIpUMecCei,
Mepbl 10 OXpaHe BOJ, OT
3arpsi3HeHus;

[11aHUPOBATh U OCYILIECTB/ISTh
Ha MPaKTHKe XUMHUYeCKre
JKCIIEPUMEHTBI, IPOBOJUTh
HaOm0/1eHNs, [1e/1aThb BBIBO/IbI
IO pe3y/ibTaTaM 5KCIepUMeHTa;
CrnepoBaTh IpaBu/iam
Oe3oracHo# paboThI B
nabopaTopuu nipu
WCII0J/Ib30BaHUM XUMHUYECKOH
rocy/ibl ¥ 000py/J0BaHKS;
[TpoBOAWTH BBLIUMC/IEHUS C
TIpYMeHeHNeM TTOHSTHS
«MaccoBasi /10/151 BelljecTBa B
PacCTBOpe»;

2.5.

OcHOBHBIE KJIaCChI
HeopraHuyecKux
CcoeIMHeHU

11

KnaccuduimpoBaThb
M3yJaeMble BelljeCcTBa Mo
COCTaBy U CBOWCTBaM;
CocTaBnarb (hopMyibl
OKCH/IOB, KUCJIOT, OCHOBaHUM,
CoJiel U Ha3bIBaTh UX I10

YcrHBIM - OIPOC;
[TuceMeHHBIN
KOHTPO/JIb;
KonTponbHas
pabora;
[TpakTrueckas




MeXXyHapOJAHOU
HOMEHK/IaType;
[IporHo3upoBaTh CBOMCTBA
BEIIIeCTB Ha OCHOBe 00IIUX
XUMHUYECKUX CBOUCTB
M3Yy4YeHHBIX K/1aCCOB/TPYMIT
BeI|eCTB, K KOTOPbIM OHU
OTHOCSITCS;

CocTaBasTh MOJIEKYJISIPHBIE
ypaBHeHUs peakLui,
WJUTFOCTPUPYHOLIAX
XUMHUUeCKHe CBOMCTBA U
CIOCOOBI MOy YeHUsI BeIleCTB
M3y4YeHHbIX K/1aCCOB/TPYIIIL, a
TaK>Ke MO/ TBeP KAAr0LINX
reHeTUYeCKyr B3aMMOCBSI3b
MeXJy HUMU.;

[Tpor3BOAUTH BBIYMC/IEHUS IO
yPaBHEHUSM XUMHUYeCKUX
peaxLuii;

[TnaHupoBaTh M OCYLECTB/IATh
Ha NpaKTUKe XUMUYeCcKue
5KCTIepUMEeHTbI, IPOBOJUTH
HaOJTI0/1eHus1, [1e/1aTh BBIBO/IbI
T0 pe3y/ibTaTaM 3KCIIepUMeHTa;
CriepoBaTh npaBuiam
6e3omacHoi paboThI B
nabopaTopuy mpH
WCT0/Ib30BAaHUU XUMUUECKOU
rocy/ibl 1 000py/J0BaHuS;
Wcnosb3oBats 1pu
BBITIO/THEHUM yueOHbIX 3alaHui
Y B ripoliecce

pabora;
CamoonieHKa C
HCM0/Ib30BaHUEM
«O1eHOYHOTr 0
JINCTa»,




HCCIeIoBaTeTbCKOU
JlesATeJIbHOCTH Hay4YHO-
TIOIYJIAPHYO IUTepaTypy
XUMHYECKOI'O COZleprKaHusl,
CIIpaBOYHbIe MaTepualbl,
pecypcel IHTepHeTa;

WToro no pasgeny
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Pazpen 3. Tlepuoauueckuii 3akoH U [leproaryeckast cicTeMa XMMHUUecKux sieMeHToB []. V. MeHzieneeBa.

CTpOQHI/Ie aToMOB. XuUMMUeCKasi CBsI3b. OKUCIUTETbHO-BOCCTaHOBUTEIbLHBIE peakunn

3.1. | [leproanueckuii 3aKOH
u Ileprognueckas
cUcTeMa XUMUYeCKUX
3/1eMEeHTOB

O. . MeHnpesneeBa.
Ctpoenue aToma

7

1

0

PackpbiBaTh CMBIC/T
MepUOINYEeCKOT0 3aKOHa;
[ToHUMaTh CylijeCTBOBaHUE
TepruoinuecKoi 3aBUCHMOCTH
CBOMCTB XUMHUUECKUX
371IeMeHTOB (U3MeHeHe
pa/iuyCcoB aTOMOB U
3JIEKTPOOTPULIATE/IEHOCTH) U
HX COeZIMHEeHUM OT TI0JIOKEeHUS
B I1epHUOIMUECKOM CUCTEMe U
CTPOEHUS aTOMa;
YcTaHaBIMBaTh CBSI3b MEXKIY
T0JI0’KeHUEeM 3J/ileMeHTa B
TepruoiNueCcKoi CUCTeMe U
CTpOeHHeM ero aToMa (CoCTaB U
3apsiz sipa, o0Iree yrucio
3/IeKTPOHOB U pacripefiesieHre
WX TI0 37IEKTPOHHBIM CJIOSIM);
[TporHo3upoBaTh XapakTep
M3MeHeHUsI CBOMCTB 3/IeMeHTOB
1 UX COeIMHEHUH 10 TpyTram

YcTHBIM  OMIpOC;
[TrcbMeHHBIN
KOHTPOJIb;
KonTponbHas
pabora;
CamoolleHKa  C
HCII0Tb30BaHUEM
«O1eHoYHOr 0
JIACTa»;




u niepuogam [leproanueckon
CUCTEMBI;

XapakTepr30BaTb XUMAYECKHe
3/1eMEeHThbI NTePBBIX TPEX
NIepUO/0B, Ka/us, KalbLys 10
YX MOJIOXKEHUIO B
ITeproguueckon cucreme 1. .
MeHpeneeBa;

3.2.

XumMnueckas CBSI3b.
OKucIUTe/IHHO-
BOCCTAHOBUTEILHbIE
peakuuu

PackpbiBaTh CMBIC/T MU3ydaeMbIX
TIOHSITHM;

Ornpefienstb BUJ XUMUUYECKOU
CBSI3U B COe/IMHEHUH;
OrnpefiensTh cTeneHb
OKHCJIEHUsI XUMAYeCKOT 0
371eMeHTa 1o (opMyJie ero
COeJJMHEeHUS;

OrnpesiensiTb 3/1€MeHT
(Bel1eCcTBO) — OKHCJIUTE/b U
371eMeHT (BellleCTBO) —
BOCCTaHOBUTe/Ib;

OOBSICHATD CYILTHOCTD
TIPOLIeCCOB OKUC/IEHUS U
BOCCTAHOBJ/IEHUS;

CocCTaB/ATh 371eKTPOHHBIN
6anaHc ¢ yuéToM uMcia
OTJ@HHBIX U MPUHATHIX
3/IeKTPOHOB;

CocraB/iATh ypaBHeHUe
OKUC/IUTEeTbHO-
BOCCTaHOBUTE/IbHOW PeakLiy;
Vcnonib30BaTh npu

YcTHBIM  OITpOC;
[TrcbMeHHBIN
KOHTPOJIb;
TectupoBaHue;
CamoolieHKa C
HCIO0b30BaHUEM
«OL1eHOYHOT 0
JIUCTa»;




TeKCThbI yueOHUKa, CTIpaBOUYHbIe
MaTepuasbl (IeproAuYeCcKyro
CHUCTEeMY XUMUUEeCKUX
anemeHToB [I. 1. MeHzeneesa,
TabJIULy paCTBOPUMOCTHU
KHCJIOT, OCHOBAaHUU U COJIeH B
BO/Ie, 9JIEKTPOXUMUYECKUH Psifi
HarpsDKeHUH MeTaJsljioB);

BBITIOJTHEHUH yueOHBIX 3a/laHui

Wroro no pa3peny: 15

PesepBHoe Bpems 3

OBILIEE  KOJIMYECTBO| 68 |3 6
YACOB I10 ITPOI'PAMME

TEMATNYECKOE TVIAHNPOBAHUE

9 Knacc
Ne | HaumeHoBaHMe KonuuectBo yacos Hata Buel fedrebHOCTH Buzpl, hbopmbl OJIeKTPOHHbIE
/11 | pa3ziesioB U TeM H3y4eHUust KOHTPOJISA (uudpoBsbie)
TpPOrpamMMbl BCero | KOHTPOJIbHbIE | [IPaKTUYeCKue 06pa3oBaTeNbHbIe
paboTbI paboTbI pecypcl
Paszgen 1. BewjecTtBo u XuMU4eCcKue peakLiiu
1.1. | TloBTOpEHME U 5 0 0 XapakTepr3oBaTb XUMUUeCKHe Y CTHBIM 01pOoc;

yriay0/ieHre 3HaHUH
OCHOBHBIX pa3zie/ioB
Kypca 8 Knacca

3/IeMEeHThI MePBBIX TPEX
TepUOZIOB, KaJus U KaJlbLIYs T10
VX TI0JI0KEHUIO B
[Tepnoanueckoii cucteme [. U.
MeHpeneeBa;

[TrceMeHHbBIM
KOHTPO/JIb;
CamoolieHKa C
UCTIOTb30BaHUEM
«O1eHoYHOr 0




KnaccuduimpoBats 1 Ha3bIBaTh
HeopraHuuecKye BelecTBa
V3yUeHHbIX K/IaCCOB;
OnuceIBaTh 0011IIe XUMUUeCKHe
CBOWCTBA BeLL|eCTB Pa3/IMYHbIX
KJIaCCOB, MO/TBEP)K/1aTh CBOMCTBA
npYMepaMu MOJIEKYJISIPHbIX
yPaBHEHHH XUMUUYECKHUX
peaKLuii;

Onpefenarb BUJ XUMAYECKOU
CBSI3U U TUI KPUCTa/UINYeCKOM
PeLLIETKY BellleCTBa;
[IporHo3upoBaTh CBOMCTBA
BeLeCTB B 3aBUCUMOCTH OT UX
CTpO€eHuUS;

BricTparBaTth pa3BépHyThIe
MMCbMEHHbIe U YCTHbIe OTBETHI C
OT0pOM Ha UH(OPMaLMIO U3
yueOHHKA U CITPABOYHBIX
MaTepuasoB, FpaMOTHO
VICTI0/Tb30BaTh U3yUYeHHBbIN
TOHSITUMHBIN anmnapar Kypca
XUMUWY;

Vicrniosib30BaTh NpY BLINIOJTHEHUU
yueOHbIX 3aIaHWH U B TIPOIiecce
UCCIIeloBaTe/IbCKOU
JesTe/IbHOCTU Hay4YHO-
TMOMY/ISIPHYIO JIATEPaTypy
XUMUUYECKOT0 COJiep>KaHus,
CrpaBOYHbIE MaTepHalbl,
pecypcel MIHTepHeTa;

JINCTa»,




1.2.

OcHoBHBIE
3aKOHOMEPHOCTHU

XUMHUYECKUX peakLyi

PackpbiBaTh CMBIC/T U3y4YaeMbIX
TOHSITUN Y TIPUMEHSITh 3TH
TIOHSTHUSA TIPU OMKUCAHUU CBOUCTB
BeILeCTB U UX MpeBpallleHnH;
KnaccuduimpoBaTh XUuMHUUYeCcKre
peakLiiy I10 pasIuyHbIM
TpU3HAaKawm;

YcraHaB/vBaTh 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOM peakLyuy
OT pa3/IUYHBIX (PaKTOPOB;
[IporHosrpoBatb BO3MOXXHOCTU
MPOTEKAHUSA XUMUYECKUX
TpeBpallleHU B Pa3/IMUHbIX
YCJIOBUSX;

OrnpeseniATb OKUC/IATENb U
BoccTtaHoButenas B OBP;
CocTaB/AATh 371eKTPOHHBIN
OaslaHC peakLvu;

YcTHBIM  OMpOC;
I[TuceMeHHbBIHN
KOHTDO/Ib;

1.3.

SJ'IEKTPOJ'II/ITI/I‘-IECKEIH

JUCCOLIALIVSI.

XuMurueckue peaknuun

B pacTBOpax

10

PackpbiBaTh CMBIC/T U3y4YaeMbIX
TIOHSITHH, a TaK’Ke CMbICJ/T TEOPUU
3/1eKTPO/IUTUUECKOMN
JccoLaLiy;

OOBSICHATb IPUYKHbI
3/1eKTPONPOBOJHOCTHU BOJHBIX
pacTBOpOB;

CocTaB/ATh ypaBHEHUs
JMCCoLallu KUCTIOT, 1jesiouei 1
COJIeH, TIOJIHbIE U COKPALLEHHbIe
VIOHHbIe ypaBHEHUSI XUMHUUECKUX
peakifii MOHHOTO 0OMeHa;
[TnaHMpoBaTh U OCYILECTB/ISTh Ha

YcTHBIM  0OMpOC;
[TrcbMeHHBIN
KOHTPOJIb;
KoHutposbHas
paborta;
[IpakTrueckas
paborta;




NpaKTHKe XUMHUUecKHe
9KCIIEPUMEHTBI, IIPOBOJUTH
HaOroieHus, ZiesiaTh BHIBOJBI 110
pe3y/bTaTaM JKCIIePUMEeHTa;
CrnefoBath npaBu/iaM
6e3omacHoii paboThI B
nabopaTopuu Tipu
WCII0/Tb30BaHUM XUMHUUECKOH
TOCyIbl U 000PYZOBaHUS;

Ntoro no pa3peny

19

Pazgen 2. HemeTasibl U UX COeJUHEHUS

2.1.

Ob6rmmas
XapaKTepUCTHKa
XUMHUYECKUX
3/1eMeHTOB VIIA-
rpynmnbl. ['anoreHsl

4

0

XapakTepu3oBaTh (U3NUECKHe U
XUMUYEeCKHe CBOMCTBA MPOCTHIX
BEIL[eCTB TaJIOreHOB (Ha puMepe
XJIOpa) Y CJIO’KHBIX BeIeCTB
(xnopoBoJ0pO/a, X/I0pUia
HaTpHsI), CIIOCOOBI UX TIOTyYeHus],
NpUMeHeHKe W 3HaueHue B
TIPUPO/Ie U >KU3HU YesI0OBeKa,;
Ormpeie/isiTh Ta/lOreHU/I-UOHBI B
pacTBope;

[11aHUpOBaTh U OCYIIECTB/ISATH Ha
TIPAaKTHKe XUMUYeCKHe
9KCIIEPUMEHTBI, IIPOBOIUTh
Hab/ro/IeHus, [1e/1aTh BBIBO/IBI IO
pe3yJibTaTaM KCIIepUMEHTa;
CnenoBathk TipaBU/aM
6e3omacHoii paboThI B
naboparopuu TIpu
WCII0/Tb30BaHUM XUMHUECKOH

YcTHBI  OMIPOC;
[TrcbMeHHbIM
KOHTDO/Tb;
ITpakTryeckas
pabora;




TOCyIbl ¥ 000PYZOBaHUS;

2.2

Oo0rias
XapaKTepUCTHKA
XUMHUECKUX
3/ieMeHTOB VIA-
rpymrsl. Cepa U eé
CcoeIMHEeHUSI

OOBsACHATD 00IIHEe
3aKOHOMEDHOCTH B U3MeHeHUH
CBOWCTB 371eMeHTOB VIA-rpynmnsl
Y UX COeIMHEHUM C YUETOM
CTPOEHUS X aTOMOB;
XapakTepu3oBaTh (pusnueckue u
XUMHYECKHe CBOKWCTBA MPOCTOr0
BellleCTBa Cephbl U eé coeInHeHNN
(cepoBOZIOpPOZA, OKCH/IOB CEPHI,
CepHOM KMCJIOThI, Cyb(haToB),
CIIOCOOBI UX TIOMyYeHws,
TipUMeHeHre U 3HaueHue B
TIPUPO/Ie U )KU3HU Ue/IOBeKa;
OmnpezensTb HajMuue Cyabdar-
VIOHOB B PacTBOPE;

OOGBSICHATD CYIITHOCTD
9KOJIOTUIeCKUX TIpo0OsieMm,
CBsI3aHHBIX C TiepepaboTKoM
COeJMHEeHUU Cepbl;
[Tpou3BOAUTHL BHIYMCIIEHHS TI0
XUMUYECKUM yPaBHEHUSIM;

YcrHBIE  OmIPOC;
ITucbMeHHRIH
KOHTDO/Ib;

2.3.

Ob6rmmas
XapaKTepuCTHUKA
XUMHUYECKUX
371eMeHTOB VA-
rpynmbl. A30T, hocdop
Y X COeIMHeHUsI

OOBSICHATD 0611IIHe
3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3/1eMeHTOB V A-TpyIIIbl
Y UX COeJUHEHU! C yUéTOM
CTPOEHUs UX aTOMOB;
XapakTepr3oBaTh (pu3nuecKue u
XUMUYEeCKHe CBOMCTBA MPOCTHIX

YcTHBI  OMPOC;
[TrcbMeHHbIN
KOHTDO/Tb;
ITpakTrueckas
pabora;




BelllecTB a30Ta U ¢ocdopa u ux
coelMHeHUM (aMMMaKa, cosiei
aMMOHMSI, a30THOU KUCJIOTHI,
HUTpaTOB, oKcuza pocdopa(V) u
dbocdopHOl KUCIOTHI,
docdartoB), criocobbl Ux
TIOTy4eHs], IPUMeHeHre U
3HayeHHe B MPUPO/ie U KU3HU
YyesIoBeKa;

OnpezensTb KOHbI aMMOHUS U
docdart-1oHbI B pacTBOpE;
OOBSICHATD CYITHOCTb
9KOJIOTMUECKUX TIPobieMm,
CBsI3aHHBIX C HAXOXKEeHHUEeM
coeuHeHU a3oTa U pocdopa B
OKpY’Katolllel cpefie;
[11aHMpoBaTh M OCYILIECTB/ISTH Ha
NIpaKTHKe XUMHUUecKre
5KCIIePUMEHTHI, TPOBOJUTh
HaOJr0IeHusI, ZieslaTh BBIBO/BI 110
pe3yJibTaTaM KCTIepUMeHTa;
CrefoBaTh npaBuiam
6e3omacHoi paboThI B
nabopaTopuu nipu
WICTI0/Tb30BaHUM XUMHUECKOMH
TOCy /bl U 000PY/I0BaHUS;
[Tpou3BOANTH BBIUMC/IEHHS 110
XUMUYECKUM ypaBHEHUSIM;

2.4.

O61mas
XapaKTepUCTHUKA
XUMHUUECKIX

OOBsACHATD 006IITHMEe
3aKOHOMEpPHOCTU B U3MEHEeHUU
CBOMCTB 371eMeHTOB [V A-rpymnmbi

YcTHBIM  0OMpOC;
[TucbeMeHHBIN
KOHTPOJIb;




semMeHTOB [VA-
IPYMIbL

Yrnepon v KpeMHUM U
WX COeIMHEHHsI

Y UX COeJUHEHHWH C yUETOM
CTPOEHUs UX aTOMOB;
XapakTepur3oBarh (hr3nueckre u
XUMUYeCKre CBOMCTBA MPOCTHIX
BellleCTB yIJ/lepo/ia U KpeMHHUS 1
WX CoeJJMHeHU (OKCH/0B
yraepo/a, yrojbHOW KHUC/IOTHI,
KapbOHAaTOB, OKCH/]a KDeMHWUS,
KPEeMHHEBOU KUCIOTHI,
CWIHMKATOB), CITOCOOBI UX
TNIO/TyYeHus1, IPUMeHeHue U
3HayeHHe B MPUPO/ie U KU3HU
YyeJI0BeKa;

Onpepenstb KapboHaT- U
CW/IMKaT-MOHBI B PaCTBOPE;
OOBSICHATD CYIITHOCTD
9KOJIOTMUECKUX TIPobieM,
CBsI3aHHBIX C HAXOXKAEeHHUEeM
YIJIeKUCJIOrO Trasa B
OKpYy>Karolleli cpefie;
VnmrocTpupoBaTh B3aMMOCBSI3b
HeopraHUuuecKux coeJUHeHu
yriepoja U OpraHuvecKux
BellleCTB;

[TnaHupoBaTh M OCYLeCTB/ISATh Ha
NIpaKTHKe XUMUUecKre
5KCIepUMEeHTbI, [IPOBOAUTH
HaOJTr0IeHusI, ZieslaTh BBIBO/BI 110
pe3y/bTaTaM 3KCIIepUMeHTa;
CrepoBaTh npaBuiam
6e3omacHo paboThI B
nabopaTopuu nipu
VICTI0/Ib30BaHUM XMMUUYECKOH

KontposbHas
pabora;
[IpakTrueckas
pabora;
Camoo1leHKa
VICII0/Ib30BaHVeM
«O11eHOYHOr 0
JIUCTa»;

C




TOCyIbl ¥ 000PYZOBaHUS;
Vicriosib30BaTh NpY BBINIOJTHEHUU
yueOHBIX 3a/JaHUI TEKCTHI
yueOHUKa, CIIpaBOYHbIe
Marepuassl (ITepuoguueckyro
CUCTEMY XUMHUYECKUX 3/IEMEHTOB
1. . MenpeneeBa, Tabnuiy
pPacTBOPUMOCTH KHUCJIOT,
OCHOBAHUM U COJIeU B BOJE,
3J1IeKTPOXUMHUYECKUMN Psify
HarpsbkeHUM MeTasuioB);

WNtoro no pa3peny 24

Pazgen 3. Metasuibl ¥ UX COeJUHEHUSs

3.1. | O6mue cBokcTBa 4 PackpeiBaTh CMBIC/T U3y4YaeMbIX YcTHBIM  OmpOC;

MeTaJlIOB TIOHSTUM Y TIPUMEHSITb 3TU [TucbMeHHBIN

TIOHSITUSI TIPU OTTMCAaHUM CBOMCTB | KOHTPO/Ib;
BeIIleCTB U X TIpeBpallleHu; CamooIieHKa C
OO0BsACHATE 0011THe WCII0/Tb30BaHUEM
3aKOHOMEPHOCTH B U3MeHEeHUH «O1eHOYHOT O
CBOMCTB 3/IEMEHTOB-META/UIOB U | JIUCTa»;
VX COe/IMHEeHUN C yYETOM
CTPOEHUs UX aTOMOB;
XapakTepu30BaTh CTPOEHHE
MeTaJlsioB, 0b1ire pu3nUecKue 1
XUMUYeCKHe CBOMCTBA MeTaJl/IOB;
XapakTepr30BaTh 00111e
CroCcoObl TIOTyYeHHUsT MeTaJljioB;

3.2. | Baxneiiime Metansl | 16 OOBsICHATH 001IHe YcTHBIA  oTIpoC;




" UX CoeqJMHEeHHA

3aKOHOMEPHOCTH B U3MeHeHUH
CBOWCTB 3/IeMEeHTOB-MeTa/IOB B
TPyINax U UX COeJUHEHUH C
yuéTOM CTPOEHUsI UX aTOMOB,;
XapakTepur3oBarh (hr3nueckre u
XUMUYeCKHe CBOMCTBA MPOCTHIX
BeIL[eCTB MeTa/lJIOB U UX
coeuHeHU (OKCH/IOB,
TUJIPOKCHU/IOB, COJIeH), CTIOCOOBI
UX TI0JTyYeHus1, IpUMeHeHue U
3HaueHWe B IPUPOJE U KU3HU
YeJIoBeKa;

Pacrio3HaBath € TIOMOILBIO
KauyeCTBEeHHBIX peakLUii MOHBI
MeTas/IoB (MarHusi, aJlOMUHUS,
LIMHKa, ’Kejie3a, MeJi1);
[11aHMpoBaTh M OCYILIECTB/ISTH Ha
NIpaKTHKe XUMHUUecKre
5KCIIePUMEHTHI, TPOBOJUTh
HaOJr0IeHusI, ZieslaTh BBIBO/BI 110
pe3yJibTaTaM KCTIepUMeHTa;
CrefoBaTh npaBuiam
6e3omacHoi paboThI B
nabopaTopuu nipu
WICTI0/Tb30BaHUM XUMHUECKOMH
TOCy /bl U 000PY/I0BaHUS;
[Tpou3BOANTH BBIUMC/IEHHS 110
XUMUYECKUM ypaBHEHUSIM;
BeicTpanBath pa3BépHyThIe
MUCbMEeHHbIe U YCTHbIE OTBETHI C
OT0poii Ha UH(OPMALIUIO U3
yueOHHKa U CIIPaBOYHBIX
MaTepraioB, TPAMOTHO

[TuceMeHHBIN
KOHTPO/JIb;
KontposbHas
pabora;
[IpakTrueckas
pabora;
CamoolleHKa
WICII0/Ib30BaHUEeM
«O1eHoYHOr 0
JIUCTa»;

C




VICTI0/Tb30BaTh U3yUYeHHBbIN
TOHSITUMHBIN anmnapar Kypca
XUMUWY;

Vicrniosib30BaTh NpY BBINIOJTHEHUU
yueOHBIX 3aIaHKH U B TIPOIiecce
VICCIeJ0BaTe/IbCKOM
[esTe/IbHOCTU Hay4YHO-
MOMY/ISIPHYIO JIATEPaTypy
XUMUUYECKOT0 CoZiep>KaHus,
CrpaBOYHbIE MaTepHalbl,
pecypcel MIHTepHeTa;

Nroro no pa3peny:

20

Pasgen 4. Xumus U oKpysKarowas cpeja

4.1.

BemectBa u
MaTepuasbl B XKU3HU
yesioBeKa

5

0

XapakTepr3oBaTh poJib XUMUU B
pa3nMuHbIX cdhepax
JesITeIbHOCTH JIFOJie, OCHOBHbIE
BellleCcTBa U MaTepuasbl,
TpUMeHsieMble B YKU3HU
COBPEMEHHOT0 Ue/I0BeKa;
OOBsicHATD yC/10BUsI 6e30MacHOTro
WICTI0/Ib30BaHKsl BeleCcTB U
XUMHWUECKUX peakiuii B ObITY;
AHanu3upoBaTh U KPUTUUECKH
OlleHHMBaTh WHGOPMALIUIO O
BJIUSTHUM TTPOMBIIIIIEHHOCTH,
CeJIbCKOr'0 X03S1CTBa,
TPaHCIIOPTA U JIp. Ha COCTOsIHUE
OKpYKarolllei Cpefibl;

YMeTb OKasbIBaTh [epBYHO
TOMOLLIb MPU XUMUUECKUX

YcTHBIM  OMIPOC;
[TrcbMeHHbIM
KOHTPOJIb;
TectrupoBanue;




0XKOraX U OTPaBJIEHUSIX;
[TpyHUMAaTb yuacTHe B
o0CyXeHuH 1pobiemMm
XUMHUYECKOW W IKOJIOTUYeCKOU
HaIpaB/IeHHOCTH, BBICKA3bIBaTh
COOCTBEHHYO TIO3ULIMIO T10
nipobsieMe U mpeziaraTh
BO3MO>KHBIE ITyTH €€ PelIeHHS;

Wroro nio pasgeny: 5
Pe3epBHOe Bpems 0
OBIIEE  KOJIMYECTBO| 68

YACOB I10 I[TPOI'PAMME




I[TIOYPOUYHOE IVIAHMPOBAHNE

8 Knacc
Ne Tema ypoka KomnuectBo uacos [Hara Bupnpl, thopMbI
n/m W3y4YeHUs | KOHTPOJIS
BCEro | KOHTPOJIbHBIE | IPaKTUUeCKHe
paboThI paboThI

1. | IlpegmeT xumuu. Posib XumMuu B 1 10 0 YCTHBIM  OIpOC;
JKV3HU YeJsloBeKa.

2. | XuMmus B CUCTeMe HayK. 1 |0 0 YcTHBI  OTIPOC;
MeTo/pl TO3HAHUS B XUMUU

3. | Ilpaktrueckas pabota Ne 1. 1 |0 1 [IpakTrueckas
[TpaBusia paboThI B pabora;
nabopaTopyy U TIPUEMBI
oOparteHus ¢ 1a60paTOPHBIM
obopyjoBaHrEM

4. | Tena u BewectBa. dusnyeckue 1 |0 0 YcTHBIM  OmIpOC;
CBOMCTBaA BellleCcTB. ArperatHoe
COCTOSIHME BellleCTB

5. | UucTele BelllecTBa U CMeCH. 1 |0 0.5 YcTHBIM  OTIPOC;
[TpakTrueckast pabora: Ne 2. [TpakTrueckas
Pa3nenenvie cmeceii (Ha pabora;

TipuMepe OYMCTKU ITOBapeHHOM
COMN)

6. | ATombl ¥ MosiekyJibl. IIpocTeie 1 |0 0 YctHBI  OTIPOC;
Y CJI0KHBIE BelllecTBa. ATOMHO-

MOJIEKy/ISIpHOe yueHHe.3aKOH
IIOCTOSIHCTBA COCTaBa BelleCTB

7. | XuMU4eckue 3j1eMeHThl. 3HaKU 1 10 0 [TrcbMeHHBIN
(CMMBOJIBI) XUMUYECKUX KOHTPO/Ib;
3JIEMEHTOB

8. | Xumunueckas ¢popmysia 1 |0 0 [TrcbMeHHBIN

KOHTPOJIb;

9. | BaneHTHOCTH aTOMOB 1 |0 0 [TuceMeHHbIN
XUMHUUYECKUX 3JIEMEHTOB KOHTPO/Ib;

10. | CocTraBieHMe XMMHAYECKUX 1 10 0 [TrcbMeHHBIN
(hopMy/1 110 BaJIEHTHOCTH. KOHTPO/Ib;
HaxoxzeHre BaneHTHOCTU
XUMHUUYECKUX 3JIEMEHTOB I10
dhopmyie

11. | OTHOCHTe/IbHAs! aTOMHas 1 0 0 [TrcbMeHHBIN
Macca. OTHOcUTeIbHAas KOHTPO/Ib;

MOJIEKYJIADHAA MaCCa




12. | Peutenue 3a/au Ha BbIUMC/IeHHe [TuceMeHHBIN
OTHOCHUTE/IbHOU MOJIeKYJISIPHOM KOHTPO/Ib;
MacChl BeIecTB

13. | MaccoBas 10/11 XMMUYeCKOro [TucbMeHHBIN
3/1eMeHTa B COeJJMHEHUN KOHTPOJIb;

14. | Pemenue 3a7,au Ha BbIUMC/IEHUE TectupoBanue;
MaCCOBOM /10/Id XUMUUECKOT 0
371eMeHTa 1o dopmyJie
CoeJJUHeHUs

15. | dusnueckre U XUMUUYECKUE YCTHBIM  OMpOC;
siBJIeHUs. XUMUYeCKasl peakLyst

16. | IIpu3Haku u ycioBuUs YcTHBIM  OMIpOC;
MPOTEeKaH!sI XUMHUUYeCKUX
peakLun

17. | 3aKOH coXpaHeHUsI MaCChbl [TrcbMeHHBIN
Bell[eCTB. XUMUUeCK1e KOHTPOJIb;
ypaBHEHUs

18. | Tumnbl XUMHUUECKUX peaKLUi YcTHBIM  OMpOC;

19. | ¥Ypok 060611eHus u [TucbMeHHbIH
CUCTeMaTH3aluy 3HaHU! KOHTPOJIb;

20. | YpOK KOHTpOJIs1 3HaHUU KontposbHas

pabora;

21. | Bo3gyx — cMech ra3oB. CocTaB YCTHBIM  OIpOC;
BO3/yXa

22. | TernoBoii 3¢ ekt XuMuUecKou YcTHBIM  OTIPOC;
peaxkLiy, IOHATHE O
TePMOXUMHUUECKOM YpaBHEHUH,
9K30- ¥ S3HA0TePMUYECKUX
peakLusax

23. | Cocobbl monyueHUst [TucbMeHHBIN
kuciopoga. [lpumenenuve KOHTPOJIb;
kucaopoga. Okcubl

24. | TlpakTrueckasi pabora Ne 3. [TpakTHueckas
[MTonyueHue u cobupanue pabora;
KUCJIOPOJa, U3yYeHue ero
CBOMCTB

25. | Kpyrosoport Kuciopoza B YcTHBIM  OTIPOC;

ripupoze. Tonmuso.




3arpsi3HeHUe BO3/yxa

26. | Bogopoa. ®u3snueckue u YcTHBIM  OmIpOC;

XUMHUUEeCKHe CBOMCTBA [TuceMeHHbIN
KOHTPO/Ib;

27. | Criocobbl motyueHust YcTHBIM  OTIPOC;

BOZIOPO/A, IPUMeHeHNe [TucbMeHHBIN
KOHTPO/Ib;
28. | IIpaktryeckast pabora Ne 4. [IpakTHueckas
[MonyueHue u cobrpanue paborTa;
BOZIOpPO/ja, U3yUeHUe ero
CBOWCTB
29. | ITonaTue o KUCI0Tax YcTHBIM  OMIpOC;
[TrcbMeHHBIN
KOHTPO/Ib;

30. | IToHsaTue o comsax YcTHBIM  OMpOC;
[TucbMeHHbIN
KOHTPO/Ib;

31. | Komuectso BeljectBa. Moiib. YcTHBIM  OTIPOC;
MounsipHast Macca [TrcbMeHHbIN

KOHTPO/Ib;

32. | 3akoH ABorazipo. MossipHbIi YcTHBI  OTIPOC;

00BEM ra3oB [TucbMeHHBIN
KOHTPOJIb;

33. | PellieHue 3ajau Ha [TrcbMeHHbBIM
B3aMMOCBS3b KOJIMUeCTBa KOHTPO/Ib;
BelllecTBa, 00bEMa U MacChl
rasos.

34. | PacuéTsl 110 XMMHUYeCKHUM [TrcbMeHHbIN
ypaBHeHusiM. [Ipumenenue KOHTPO/Ib;
3aKOHa ABOrazpo

35. | dusuyeckre ¥ XuMn4eckue YcTHBI  OTIPOC;
CBOMCTBA BOJIBI. [TrceMeHHBIM

KOHTPO/Ib;
36. | [TousiTHe 06 OCHOBAHUSIX U YcTHBIA  0OmIpOC;

HWHAWKATOPaxX

ITuceMeHHBIN
KOHTPOJIb;




37. | PactBOpbI. Posib pacTBOPOB YcTHBIM  OMIpOC;
KpyroBopot BojjpI B ipupo/e.
3arpsi3HeHWe MPUPOJHBIX BOJ,

38. | MaccoBas f0/14 BelljeCcTBa B YcTHBIM  OMIpOC;
pactBope. Briuncnienus ¢ [TvcbMeHHBIN
WCIO/Ib30BaHUEM TTOHATHUS KOHTPOJIb;
«MaccoBasi /10714 Bell[eCcTBa B
pacTBOpe»

39. | IlpakTuueckasi pabora Ne 5. [IpakTrueckas
[IpuroroBneHue pacTBOpPOB C pabora;
onpeie/IEHHON KOHL|eHTpaLuen

40. | IIepBble NOIBITKA YcTtHBI  OTIPOC;
K/1acCU(pUKALIMM XUMUUeCKUX [TvcbMeHHbIN
snemeHToB. Knaccudukauus KOHTPOJIb;
HeOpraHUuecKuXx CoeJMHeHUM

41. | OKcuApl: COCTaB, YcTHBIM  OMIpOC;
knaccudukauys. [Tonyuenuve u [TrcbMeHHbIM
XUMHYECKHe CBOKWCTBA KOHTPOJIb;
KUCJIOTHBIX U OCHOBHBIX
OKCH/I0B

42. | OcHOBaHHS: COCTaB, YcTHBIM  OmIpOC;
K/1accuukanus, [TvcbMeHHBIN
HOMEeHK/IaTypa, hr3nueckre u KOHTPOJIb;
XUMHYEeCKUe CBOWCTBa,

CIoCOOBI TIOSTyUeHUsT

43. | AMdoTepHble OKCH/IBI U YcTHBIM  OTIPOC;
TM/IDOKCH/IbI, UX CBOMCTBA U [TrcbMeHHbBIM
ToJIy4yeHre KOHTPO/Ib;

44. | KucnoTsl: cocTas, YCTHBIM  OMpOC;
K/1accuduKarys, [TrcbMeHHbIN
HOMEHKJIaTypa, pusnueckre KOHTPO/Ib;
CBOICTBa, XMMUUECKHe CamoonjeHKa  C
CBOMCTBA WCITI0/Ib30BaHVEM

«O1eHoYHOoro
JIUCTa»;

45. | Conu (cpegHue): YCTHBIM  OTpOC;
HOMEHKJ/IaTypa, CII0COObI [TrcbMeHHbIN
Moy YeHUs, XUMUUecKre KOHTPOJIb;
CBOMCTBA

46. | Beruncienus 1o ypaBHeHUsIM [TrcbMeHHBIN
XUMHUUECKOW peakLuu KOHTPOJIb;

47. | I'eHeTYecKas CB3b MeXY [TuceMeHHbIN




KJIaCCaMHM HeOpraHu4eCcKux KOHTPOJIb;
CcoeIMHEeHUM

48. | TTpakTtrueckasi pabora Ne 6. [TpakTrueckas
PerieHuve sKcrieprMeHTa/IbHbBIX pabora;
3a71au 110 TeMe «OCHOBHbIe
KJIaCChl HEOPTaHUYEeCKHUX
CoeITMHEeHUI»

49. | Ypok 060611ieHHs U [TucbMeHHBIH
cucTeMaTy3aliy 3HaHU! KOHTPO/Ib;

CaMoolleHKa  C
UCII0/1b30BaHUeM
«O1L1eHOYHOr0
JIUCTa»;

50. | YpoK KOHTpOJI 3HaHUH KontposnbHas

pabora;

51. | Ctpoenue aromoB. CocTas YcTHBIM  OMIPOC;
aTOMHBIX sifiep. V30TorBI. [TrcbMeHHBIN
OJIeKTPOHBL. KOHTPO/JIb;

52. | Ileproguyeckuii 3aKOH U YcTHBIM  OMpOC;
[Tepuioguueckas cucrema [TrcbMeHHbIM
XUMUYeCKUX 371eMeHToB [].1. KOHTPO/JIb;
MeHpeneesa.

53. | ®usnuecKuii CMbIC/ YCTHBIM  OT1pOC;
TIOPSIIKOBOTO HOMeEpa [TvcbMeHHbIN
371eMeHTa, HOMepOB Tepuo/ia u KOHTPOJIb;
TPYIIIbI

54. | CTpoeHue 3/1eKTPOHHbBIX YcTHBI  OTIPOC;
000/10ueK aTOMOB [TrcbMeHHBIN

KOHTPO/Ib;

55. | XapakTepuCTUKa XUMHUUYeCKOro YCTHBIM  OIpOC;
371eMeHTa MO0 ero MOJI0KeHUIO B [TrcbMeHHBIN
NepuoNUeCcKOm crucTeMe KOHTPO!JIb;

O. 1. Menpeneesa

56. | 3HaueHue epruoJUUeCKOro YCTHBIM  OMpOC;
3aKOHa U MepruoAnuecKou
cucremsl. [I. 1. MeHpeneeB —

YUEHBIH, Nefiaror ¥ rpax/jaHuH
57. | YpOK KOHTpOJIsI 3HaHUH KonTponbHas

pabora;




58. | DneKTpoOTpPULIATeIbHOCTD 1 |0 0 YcTHBIM  OMIpOC;
aTOMOB. XMMHUUeCKas CBS3b: [TrcbMeHHbIM
KOBaJIeHTHas MOJIsIpHast U KOHTPOJIb;
KOBa/IeHTHasl HeroJisipHast

59. | Xumuueckast CBsi3b: UOHHasI 1 |0 0 YcTHBI  OTIPOC;

[TrcbMeHHBIN

KOHTPOJIb;
60. | CrereHb OKUC/IeHUS 1 |0 0 [TuceMeHHbIN

KOHTPO/Ib;

61. | Okuc/IUTe/BHO- 1 10 0 YCTHBIM  OMpOC;
BOCCTaHOBUTEJIbHbIE PeakLuy [TucbMeHHbIN

KOHTPO/Ib;

62. | [Ipoueccsl OKUCIeHUs U 1 10 0 YCTHBIM  OMpOC;
BOCCTaHOBJ/IeHUs. OKUC/IUTETN [TrcbMeHHBIN
Y BOCCTaHOBUTEN KOHTPOJIb;

63. | CocTaB/ieHre ypaBHeHUI 1 |0 0 [TrcbMeHHBIN
OKUC/IUTEeTbHO- KOHTPO/Ib;
BOCCTAHOBHUTE/IbHBIX PeaKLUil U
CXeM 3/IeKTPOHHOT0 OanaHca

64. | Ypok 0000111eHus 1 1 10 0 [TucbMeHHbIH
CcUCTeMaTH3aliy 3HaHU! KOHTPOJIb;

65. | Ypok pa3BuBaroLLero KOHTpoJs 1 |0 0 TectupoBanue;
3HaHWH.

66. | [ToBTOpeHue. PacueTsl 110 1 10 0 [TvcbMeHHBIN
XUMHUeckol dhopmyiie KOHTPOJIb;

67. | [loBTopenue. PacueTsl 110 1 10 0 [TrcbMeHHBIN
YPaBHEHUIO peakLu1 KOHTPOJIb;

68. | UTOroBoe TeCTUpOBaHUE 3a 1 10 0 TectupoBaHue;
KypC

OBIIEE KOJIMYECTBO YACOB 68 |3 6

[10 [TPOI'PAMME

I[TOYPOUYHOE IVTAHMPOBAHUE
9 Kj1acc
Ne Tema ypoka KosmmuecTtBo yacos [Hara Buppl, ¢bopmbl




BCEro | KOHTPOJIbHBIE | IIPAKTUYECKHe
paboThI paboThI

Knaccudukarus n 1 1|0 0 YcTHBIN 011pOC;

HOMEeHK/IaTypa [TucemeHHBIN

HeOpraHUuYecKHx BellecTB KOHTPO/Ib;

[TeproiueCKuii 3aKOH. 1 1|0 0 Y CTHBIM 011pOoc;

[Teprogvueckas cucrema [TrcbMeHHBIM

XUMUUYECKUX 3JIeMEHTOB KOHTDOJIb;

O. 1. Mengeneesa. CtpoeHue

aTOMOB

3aKOHOMEPHOCTH B U3MEHEeHUU 1 |0 0 YCTHBIM 011pOoC;

CBOMCTB XMMHUYECKUX [TrcbmMeHHBIM

3JIEMEHTOB B COOTBETCTBUU C KOHTPOJIb;

T10JIOKEHHEeM B TIepUOANUYEeCKON

CUCTeMe U CTPOeHHEeM aTOMOB

XyWMHUUeCKre CBOMCTBA 1 1|0 0 YcTHBIM 01poc;

BeLL|eCTB, OTHOCALUXCS K [TuceMeHHBIN

pas/IMYHBIM Kj1accaM KOHTPOJIb;

HeopraHuuyecKrux CoeJMHeHUH,

VX FeHeTHYeCKasl CBS3b

CrpoeHue BeljecTBa: BU/bL 1 1|0 0 YcTHbIM 011pOC;

XUMHYeCKOH CBs3U. TUIbl [TuceMeHHBIN

KPUCTA/IJTINYECKUX PELIETOK KOHTPOJIb;
CaMoolleHKa C
VICII0/Ib30BaHNEM
«OL1eHOYHOTr 0
JIUCTa»,

Knaccudukarpss XuMruyeckux 1 1|0 0 YcTHbIM 01pOoC;

peakiuii [MrcbMeHHBIM
KOHTPOJIb;

[ToHsiTve 0 CKOpOCTH 1 1|0 0 YcTHBIN 01IpOC;

XUMHUUYECKOM peaKLvU. [TucemeHHBIN

@DakKTOopkIl, BAUSIOLIME Ha KOHTPO/Ib;

CKOPOCTb XMMUYeCKOW peakLiuu

[ToHATHE 0O XUMUYECKOM 1 |0 0 YcTHBIN 0Mpoc;

paBHOBecUU. PaKTOPHI, [TuceMeHHBIN

BJIMSIIOLME HA CMellleHHe KOHTPOJIb;

XUMHUUECKOT0 paBHOBeCHSI

MexaHU3M OKUCTUTETbHO- 1 |0 0 YCTHBIN 011poc;

BOCCTAaHOBUTEJ/IbHBIX peaKI_[Hﬁ

ITuceMeHHbIN
KOHTPOJIb;




10.

Teopus 3/1eKTPOUTUUECKOU
auccouualiiu. CterneHb
mucconmanyi. CUIbHbIE U
cs1abble 3/1eKTPOJTUTBI

YcTHBIM 011poc;
ITuceMeHHbIH
KOHTPO/Ib;

11. | Peakijuu MOHHOTO 0OMeHa, YCTHBIM 011poc;
yCJIOBUSI UX TIPOTEKaHUSI. [MucbMeHHbIN
KOHTPOJIb;
12. | NoHHbIe ypaBHEHHsI peaKLUii Y CTHBIN 011pOoc;
[TrcbMeHHBIM
KOHTPO/Ib;

13. | XuMHuueckue CBOMCTBA KUCJIOT Y CTHBIN 011pOoC;
B CBeTe Tpe/iCTaB/IeHHH 00 [TrcbMeHHBIM
3/1eKTPOJIUTUYECKON KOHTPO/Ib;
JccoLaLn

14. | XvMHuueckue CBOMCTBA YcTHBIM 011poc;
OCHOBaHMM B CBeTe [TrcbMeHHbBIN
ripeJicTaBieHUi 00 KOHTPOJIb;
371eKTPOJIMTUYECKOM
JccoLyanm

15. | XvMHUuecKkue CBOMCTBA COJiel B Y CTHBIM 011poc;
CBeTe TIpe/iCTaB/IeHH 00 [MucsMeHHbBIN
3/1eKTPOJIMTUYECKOU KOHTPO/Ib;
Jcconyanyy

16. | [ToHsiTHe o ruapoIM3e Coen YcTHBIN 0O1poc;

[MrcbMeHHBIM
KOHTPOJIb;

17. | KauecTBeHHbIe peakLjuy Ha YcTHBIM 011poc;

KaTUOHbI ¥ aHUOHBI [TyucbMeHHBIN
KOHTPOJIb;

18. | Ilpaktuueckast pabota Nel. IIpakTrueckas
PerieHuie 5KCriepUMeHTaTbHBIX pabora;
3aja4 1o TeMe
"DNeKTpoIMTUYeCcKas
auccoranus”

19. | YpoK KOHTpO/Is1 3HaHUM KontposnbHas

pabora;

20. | Ob1ast XxapaKTepUCTHKA YcTHBIN 01IpOC;

rajjoreHoB. XuMHUecKue
CBOMCTBA Ha rpuUMepe XJiopa

ITuceMeHHbIH
KOHTDO/Tb;




21.

Xnoposogopoz. ConsHast

YcTHBIM 011poc;

KHUCJIOTa XMMUUeCKHe CBOMCTBa, [TrcbMeHHBIM
Mo/lyueHue, NpruMeHeHHe. KOHTPOJIb;
KauecTtBeHHas peakuysi Ha

XJIOPUJ-UOHBIL. BakHeumme

XJIOPU/ibI ¥ UX HaXOXAeHue B

rnpupoje

22. | IIpaktuueckasi pabora Ne2. IIpakTrueckas
[TonyueHue cOSTHOW KUC/IOTHI, pabora;
H3yueHue eé CBOMCTB

23. | PelnieHue 3a/1a4 Ha BBIUMC/IEHUS [TucbMeHHbBIM
T10 YpaBHeHUSIM XUMHUUeCKUX KOHTPOJIb;
peaxLyii, eC/I1 OJJMH peareHT
JlaH B U30BITKE

24. | O61ast XxapaKTepUCTHKa Y CTHBIM 011pOoc;
snemMeHTOB VIA-rpyrrbl. [TrcbmMeHHBIM
CrtpoeHue u pusnyeckue KOHTPOJIb;
CBOMCTBA MPOCTHIX BeLeCTB -

KUCJI0PO/ia U CepBl.
XrMHYecKue CBOWCTBA Cepbl.
HaxoxxzpeHue cepsl u eé
COeJJMHEHUU B NIPUpOJe.

25. | CepoBoziopof, CTpoeHue, YcTHBIN 01IpOC;
¢bur3nueckre U XuMUYecKue [TrcbMeHHBIN
CBOMCTBA KOHTPO/Ib;

26. | OKcUbl cepol Kak YCTHBIM 011poc;
Npe/CTaBUTeIN KUCIOTHBIX [TrcbMeHHBIM
oKcr0B. CepHUCTast KUC/IOTa KOHTPOJIb;

27. | CepHasi KMCJIOTa, ee CBOMCTRa. YCTHBIN 011pOoc;
[Tpou3BOACTBO CepHOM [TrcbMeHHBIM
KUCJIOThI KOHTPOJIb;

28. | Pewenue 3azau Ha [TuceMeHHbBIM
Haxo)k/leHre MacCOBOM 10U KOHTPO/Ib;
BbIXO/Ia TIPO/IYKTa peakLuu

29. | Ob1jast xapaKTeprUCTUKa YcTHBIN 0Mpoc;
31eMeHTOB V A-rpymnmbl. A30T, [TrcbMeHHBIM
pacrpocTpaHeHue B MPUpo/ie, KOHTPOJIb;
(bu3myeckre U XUMUUeCcKre
cBoricTBa. Kpyroeopor a3ora B
rpupozie

30. | AMMUaK, ero gpusnueckue u YCTHBIN 011pOoc;

XUMHUECKHUe CBOMCTBA,

ITuceMeHHbIN




ToJiyueHre U prMeHeHue. KOHTPO/Ib;

31. | [Ipaktrueckast pabota Ne3. IIpakTrueckas
[TonyueHue amMmmHaka, pabora;
H3yueHHe ero CBOMCTB

32. | Comu aMMOHUS, UX YcTHBIN 01poc;
(bu3myeckre U XUMUUeCcKre [TrcbMeHHBIM
CBOMCTBA, IPUMEHEHNe. KOHTPOJIb;
KauecTtBeHHast peakijusi Ha
HMOHbI aMMOHHUS

33. | A3oTHast KMUCJ/IOTa, eé YcTHBIN 01poc;
(bu3nyeckre U XUMHUeCKHe [TrcbMeHHBIM
cBoucTBa. Hutpatsl KOHTPOJIb;

34. | Docop, okcup pocdopa(V) u YcTHBIN 01IpOC;
dbocdopHas KucnoTa, [MuceMeHHbBIN
(r3nuecKre U XUMUYeCcKHue KOHTPO/Ib;
CBOMCTBA, I0JIyYeHue.

KauecTBeHHas peakijysi Ha
docdaT-roHbI

35. | Mcnosib30BaHue HUTPATOB U YcTHbIM 011pOoC;
coJieid aMMoHus1, (pocdatos B [TrcbMeHHBIM
KaueCTBe MUHepabHbIX KOHTPO/Ib;
ynobpeHuii. XuMuueckoe
3arpsi3HeHHe OKpYysKarolen
cpejibl

36. | YrnepoJ, anioTponHbie Bri6epuTe
Mo ubUKaLIH, BUJ/popmy
pacrpocTpaHeHHe B MpUpoJe, KOHTPOJISI
¢busryeckre U XUMUUECKHe
CBOMCTBa. AZicopOLusl.

Kpyrosopor yriepoga B
rpupojie

37. | Okcupp! yriaeposa, ux Y CTHBIN 011pOoC;
¢busnyeckre U XUMUUECKHe [TucsMeHHBIN
CBOMCTBa KOHTPO/Ib;

38. | YronbHasa KucaoTa U eé CoJu, YcTHBIN 0Mpoc;
ux (r3nyeckre U XUuMHUeCKue [TuceMeHHBIN
CBOWCTBa, MOJyueHre 1 KOHTDO/Ib;
npuMeHeHre. KauecTBeHHas
peakiisi Ha KapOOHAT-NOHBI.

39. | ITpakTuueckasi pabota Ne4. [IpakTrueckas
[TosyueHue yriekucioro rasa. pabora;

KauecTBeHHas peakiyd Ha




KapboHaT-noH

40. | KpemHnutii, pezcraBieHust 00 YcTHBIN 0Mpoc;
okcuge kpeMuusi(IV) u [TrcbMeHHBIM
KPEMHHEBOU KHCJ/IOTe. KOHTPOJIb;
CuivMkaTHasi TPOMBIIIEHHOCTh

41. | TIpaktrueckasi pabora Ne 5. IIpakTrueckas
PerieHre sKcrieprMeHTaIbHbBIX pabora;
3a/1au 110 TeMe «BakHelIie
HeMeTaJl/Ibl ¥ UX COeJJMHeHUs»

42. | Ypok 06001ieHus u Y cTHBIH 01poc;
CHCTeMaTH3al[i1 3HAaHUM [TnceMeHHbBIM

KOHTPOJIb;

43. | YPOK KOHTPO/Is1 3HaHUM KonTposibHast

pabora;

44. | OO6rast XxapakKTepUCTUKA YcTHBIN 0Mpoc;
XUMHUYECKUX 3JIeMeHTOB — [TuceMeHHBIN
MeTaJ/lJIoB KOHTPOJIb;

45. | Pusnueckue U XUMHUUYeCKHe YcTHbIM 011pOoc;
CBOWCTBA MeTasl/ioB. [TuceMeHHBbIN

KOHTPOJIb;

46. | O61Me crIocoOBI MOTyUeHHUS YCTHBIN 011poc;

MeTaJ/lJIoB [TrcbMeHHBIM
KOHTPOJIb;

47. | [loHsiTHEe O KOPPO3UU Y CTHBIM 011poc;

MeTa/ioB. CIiiaBbl [TrcbMeHHBIM
KOHTPOJIb;
CamMooI11eHKa ¢
VICII0/Ib30BaHUEM
«O11eHO0YHOT 0
JINCTa»,

48. | lllenouHbIe Y CTHBIM 011pOoC;
MeTa/Iibl. HaxoskzeHue B [MTucbMeHHbBIM
npupoge. dusnueckue u KOHTPOJIb;
XUMHYEeCKHe CBOMCTBA

49. | Okcugpl U TULPOKCUBI HATPUS YcTHBIN 01IpOC;

u Kanus. [Ipyumenenve
11|e/I0YHBIX MeTa/lVIOB U UX
COeIMHEeHUMN

ITuceMeHHbIN
KOHTPOJIb;




50.

[IlenoyHO3eMe/ibHbIE MeTaJl/Ib
MarHui U KaJbLiUid, CTPOeHUe
aToMoB. Pusryeckue u
XUMHYeCKHe CBOMCTBa

YcTHBIM 011poc;
ITuceMeHHbIH
KOHTPO/Ib;

51. | Baxuelime coeJuHeHuUs YCTHBIM 011poc;
Ka/bLUs (OKCUJI, TUAPOKCUL, [TuceMeHHbBIM
COJIN) KOHTPOJIb;

52. | Pellienue 3a/jau Ha BLIYMC/IEHUS [M1cbMeHHbBIM
10 YpaBHEHUSIM XUMHUUECKUX KOHTPOJIb;
peaxiyii, eC/ii OJIMH U3
peareHTOB /jaH B U30bITKe WU
COJIeP’KUT MPUMeCH; MacCOBOM
[l0JIV BbIXO/la IPOAYKTa
peakuuu

53. | BelurciieHus 1o ypaBHeHUSIM [TuceMeHHBIN
XUMHUYECKUX peaklui, eciu KOHTPOJIb;
O/IVH W3 peareHTOB /IaH B BUJe
BOZIHOT'O PacTBOpa C U3BECTHOMN
MacCCOBO# foJ1ei

54. | [Ipaktrueckas pabota Ne6. IIpakTrueckas
JKECTKOCThL BOJBI U METO/BI eé paborTa;
yCTpaHeHUst

55. | AmomuHuM. Pusnyeckue U YcTHBIN 0Mpoc;
XUMHUUEeCKHUe CBOMCTBaA. [TuceMeHHBIN
Haxo>xgeHue B ipupoje KOHTPOJIb;

56. | AMoTepHbIe CBOMCTBa OKCH/la YcTHbIM 011pOC;
Y TU/IPOKCH/Ia alTFOMUHUS [TuceMeHHBIN

KOHTPOJIb;

57. | Keneso. HaxoxgeHue B YcTHBIM 011poc;
npupoje. Pusnuueckue u [TrcbMeHHBIN
XUMHYeCKHe CBOMCTBa KOHTPO/Ib;

58. | Okcuppl, TUAPOKCUABI U COIU YcTHBIN 01pOC;
xene3a(Il) u »xenesa(I1T) [TucbMeHHBIM

KOHTPOJIb;

59. | [IpakTuueckast pabota Ne 7. IIpakTrueckas
PemeHune skcriepyumMeHTaIbHBIX pabora;
3a/1au 110 TeMe «BakHelI1ne
MeTaJl/Ibl ¥ X COeIMHeHUs»

60. | PerieHuve pacueTHbIX 3a/iau 10 [TrcbMeHHBIM
XUMUUecKol dopmyiie KOHTPOJIb;




61. | PemieHue pacueTHbIX 3a/1au 10 1 [TrcbMeHHBIM
yYPaBHEHHIO peaki[uu KOHTPOJIb;

62. | Ypok 000011eHMs 1 1 [TuchbMeHHbIH
CUCTeMaTH3aliy 3HaHU! KOHTPO/Ib;

63. | YPOK KOHTPOJISI 3HaHUM 1 KonTtposibHas

pabora;

64. | HoBble maTepuabl U 1 YCTHBIN 011poc;
TeXHOJIOTUM. XUMUS U
3n0poBbe. besonacHoe
WCI10/Ib30BaHKe BelllecTB U
XUMUAYEeCKUX peakLuii B ObITY

65. | [IprpogHbIe UCTOYHUKHA 1 Y CTHBIM 011pOoc;
yIJIeBOJOPOAOB (YyroJb,
TIPUPO/IHBIM ra3, He(Th)
MIPOZIYKThI UX TIepepaboTKH, UX
pOJib B OBITY 1
TPOMBILLJIEHHOCTH

66. | OCHOBBI 5K0J/IOTUUECKOU 1 YcTHBIN 01poc;
rPaMOTHOCTH.

67. | Ypok 06001mieHus 1 1 [TuchbMeHHbBIN
cUCTeMaTr3aluy 3HaHUU KOHTPOJIb;

68. | UTtoroBoe TecTpoBaHue 3a 1 TectupoBaHue;
Kypc "Xumusd. 9 knacc"
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