IIOACHUTEJ/IbBHASA 3AIIMCKA

Pabouast mporpaMma 1o Xumuu Aj1st 00yuaronpxcs 8 K/1lacCoB COCTaB/ieHa Ha OCHOBe
TpeboBaHwuii K pe3y/bTaTaM OCBOEHHUs OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
ob1ero obpasoBaHus, rpe/icTaB/ieHHbIX B PefiepasbHOM rocyjapCTBeHHOM 00pa3oBaTe/lbHOM
CTaH/lapTe OCHOBHOTO 0011iero o6pa3oBaHusi, C yUETOM pacrpe/ieNIéHHbIX 110 Klaccam
MpOBepsieMbIX TpeOOBaHUM K pe3y/ibTaTaM 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOT0 00111ero 06pa3oBaHus 1 3/1IeMEHTOB CO/lep>KaHusl, TIpe/iCTaB/IeHHbIX B Y HUBepCa/JlbHOM
KoZu(rKaTope 1o XMMHH, a TakKe Ha 0cHOBe [IprMepHOI porpamMmbl BOCITUTaHUS
00yyYaroIIMXCsl TIPY MOJTyYeHUH OCHOBHOTO 0011ero o6pa3oBanus u ¢ yuétom KoHuenmmu
ripero/ilaBaHusi yueGHOro rnpeiMeTa « XUMHUsi» B 06pa3oBaTe/ibHbIX OpraHu3alusx Poccuiickoi
denepaiyy, peany3yoLMX OCHOBHbIE 00111e00pa3oBaTe/ibHbIe IPOrpaMmbl (YTB. PelieHrem
Konnernn Munnpocsenenns Poccuy, nporokosn ot 03.12.2019 N ITK-48BH).

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «XUMMHWS»

Bkraz yueOGHOTO npegmMeTa « XMMHSI» B ZIOCTHDKEHHE 1]e/iell OCHOBHOTO 0011iero o6pa3oBaHust
00yC/I0B/IeH BO MHOTOM 3HaUeHHEM XUMUUECKOW HayKU B TIO3HAHWUM 3aKOHOB MPUPO/IbI, B
Pa3BUTUM TIPOU3BOIUTETBHBIX CHJT 00IIIeCTBAa U CO3/IaHUM HOBOM 0a3bl MaTepyabHOU Ky/IbTYPHI.

XUMUS KaK 3/1IeMeHT CUCTeMbl eCTeCTBeHHbIX HayK PAacIPOCTPaHU/Ia CBOE BIIMSIHHE Ha BCe
00/1aCcTH yesioBeueCcKoro CyleCTBOBaHMUs, 3ajiajia HOBOe BHZIEHHEe MUPa, CTajla HeOTheMJ/IeMbIM
KOMIIOHEHTOM MUPOBOU KY/IbTypbl, HEOOXO/JUMBIM YCIIOBHEM YKU3HH O0IT|eCTBa: 3HAaHWE XUMUHU
CTY>KUT OCHOBOM /17151 hOpMHPOBaHMs MUPOBO33peHHs UesIoBeKa, ero rnpefcTaB/ieHui o
MaTepHhaJbHOM eJUHCTBE MUPA; BXKHYIO POJIb UTPa0T (hOpMHUpPYyeMble XUMHEH Mpe/iCTaB/IeHUs O
B3aMMOTIPEBPAITIEHUSIX SHEPTHU U 00 SBOJIIOI[UM BEI[eCTB B TIPUPO/Ie; COBPeMeHHAast XUMUST
HarpaBJ/ieHa Ha pellieHue 17100a/1bHBIX MPo0/IeM YCTOHUMBOTO Pa3BUTHS UeI0BeUYeCTBa —
CBIPBEBOM, SHEPreTHUeCKOH, MUII[EBON U SKOIOTMUeCKou 6e30macHOCTH, pob/iemM
3/]paBOOXpaHeHusl.

B YCUIOBHAX BO3pACTAROIEro 3HAYeHWA XUMHHU B )KU3HU O6H.I€CTBa CylieCTBEHHO
IMMOBBICU/IACh POJIb XUMHUUECKOI'0O 06p&30BaHI/IH. B riane coura/rn3alyi OHO SABJIAETCA OAHKUM
us3 YCJ'IOBI/II‘/JI q)OpMI/IDOBaHI/IH HWHTEJIJIEKTa JIMYHOCTU ¥ TaDMOHHWYHOI'O eé Pa3BUTHA.

CoBpeMeHHOMY Ye/IOBeKY XUMHUeCKHe 3HaHWsI He0OXO0[UMBbI /IJIsi IPHOOpeTeHust
00IIIeKy/TIbTYPHOT'O YPOBHSI, TIO3BOJISIIOILETO YBEPEHHO TPYAUTHCS B COLIUYMe U OTBETCTBEHHO
y4acTBOBaTh B MHOTO0Opa3HOM KW3HU 00II1eCTBa, [/Isi 0CO3HAHUSI BAKHOCTH Pa3yMHOT0
OTHOIIIEHHsI K CBOeMY 3/10POBbIO U 3/I0POBBIO IPYTUX, K OKPY>Katolllel IPUPOIHOM cpefie, AJis
rPaMOTHOTO MOBe/|eHUsI TTPU UCT0/Ib30BaHUM PA3/IMUHbBIX MaTepruaaoB U XUMUUECKUX BeIeCTB B
MOBCE/JHeBHOM YKU3HU.

XuMuueckoe 06pa3oBaHHe B OCHOBHOM LIKOJIE SIB/ISIeTCsT 6a30BbIM 110 OTHOILIEHHIO K CHCTEMe
o011ero xuMuueckoro obpa3oBanust. I103TOMy Ha COOTBETCTBYIOIL[EM €My YPOBHE OHO peanu3yeT
MPUCYIIKe 00IIeMy XMMHUUECKOMY 00pa30BaHHUI0 K/TFOUEBbIe [eHHOCTH, KOTOPbIE OTPa’katoT
roCyZapCTBeHHbIe, 00II|eCTBeHHbIe ¥ MHAUBH/yaIbHbIe TIOTPEOHOCTH. DTUM OTIpe/IeNsIeTCs
CYIIHOCTB 0011ieli cTpaTeruu 00yueHusi, BOCITUTAHUS 1 Pa3BUTHSI 00YYAIOIIXCSl Cpe/ICTBAMU
yueOHOro npegmeTa « XuUMHSsI».

W3yuenue ripegmerta: 1) criocobcTByeT peany3aliiii BO3MOXKHOCTeH /I/Isi CaMOpPa3BUTHS U
(bopMHUpOBaHUS Ky/IbTYPbl IMUHOCTH, €€ 001ied U QyHKLMOHAIbHON TPaMOTHOCTH; 2) BHOCHUT
BKJIa/| B (hOpMHUpOBaHMe MBIIIJIEHUS] 1 TBOPYECKHX CTIOCOOHOCTEH MOPOCTKOB, HABBIKOB MX
CaMOCTOSTe/TLHOM yueOHOU
JlesITeIbHOCTH, SKCIIePUMEHTaTbHBIX M UCC/Ie/JOBaTe/TbCKUX YMeHUH, HeOOX0IMMBIX KakK B



TOBCe/THeBHOM »KHU3HU, TaK U B MpodeCcCHoHaTbHOM /1eaTe/TbHOCTH; 3) 3HAKOMUT CO CIieliuprKon
HAY4YHOT'O MBIILJIEHUs], 3aK/Ia/[bIBaeT OCHOBHI LIEJIOCTHOTO B3IJIsiZIa HA JUHCTBO MPUPO/IbI U
yeJI0BeKa, SIBJISIETCS] OTBETCTBEHHBIM

3TarnoM B ()OpMHUPOBAHUN eCTeCTBeHHO-HayYHOW I'PaMOTHOCTH MOZAPOCTKOB; 4)

CrocoOCTByeT (JOPMUPOBAHUIO [IEHHOCTHOT'O OTHOIIIEHUSI K €CTeCTBEHHO-HAaYYHbIM 3HaHUSIM,

K TIPUPO/ie, K YesloBeKY, BHOCUT CBOU BK/IaZi B 9KOJIOrMUecKoe 0Opa3oBaHue LIKO/JTbHUKOB.

HasBaHHbIe HarpaB/ieHUs B 00y4eHUN XUMUH 00eCTIeurBarOTCs CIIeLU(UKON Coiep KaHUsT
rpeMeTa, KOTOPBIN SIB/ISIETCS TIe/JarOTHYeCKU aflalTUPOBAHHBIM OTpa)keHHeM 0a30BOM HayKu
XUMUM Ha Orpe/ie/IEBHHOM 3Tare eé pa3BUTUA.

Kypc XvMuu 0CHOBHOM IIIKOJTbl OPHEHTHUPOBAH Ha OCBOEHHE 00YYatoL[UMKICS OCHOB
HeopraHMuecKoW XMMHUK U HeKOTOPBIX TIOHSITUM 1 CBefleHU 00 oT/e/TbHbIX 00beKTax
OpraHMvYeCcKON XVMHHU.

CrpyKTypa coziepkaHus rpegmera copMUpOBaHa Ha OCHOBE CHCTEMHOTO TMO/X0/a K ero
n3yuenunto. Coziep>kaHue CK/aZibIBaeTCsl U3 CUCTeMbI TIOHATUM O XMMUYEeCKOM 3JIeMeHTe U
BeIIleCTBe W CUCTEMBI MOHATHI 0 XUMHUUeCKOU peakiuy. Obe 3TH CUCTeMbI CTPYKTYPHO
OpraHv30BaHbI M0 NPUHLIUIY MOC/IeI0BaTe/IbHOTO PAa3BUTHS 3HAHWK HAa OCHOBE TEOPETUYeCKUX
Tpe/iCTaB/eHUI pa3HOT0 YPOBHS: aTOMHO-MOJIEKY/ISIPHOTO YUeHUs1 KaK OCHOBbBI BCETO
ecTecTBO3HaHus, ypoBHA [leproguueckoro 3akoHa []. V1. MeHiesieeBa Kak OCHOBHOI'O 3aKOHa
XVMUH, YUEHHUSI O CTDOEHUM aTOMa U XUMHUECKOU CBSI3U, TIPE/ICTaBIeHUH 00
3/71eKTPOJIMTUYECKOM AUCCOLMALIU BellleCTB B pacTBopax. TeopeTUueckue 3HaHUs
paccMaTpUBalOTCSl HA OCHOBE SMITMPUUECKHU MOJTyYeHHbIX ¥ OCMBIC/IEHHBIX ()aKTOB, pa3BUBAOTCS
0C/Ie/IOBATe/IbHO OT OZIHOTO YPOBHS K IPYTOMY, BBITIO/HSAS PYHKIIUN 00BICHEHUS U
TPOTHO3UPOBAHUSI CBOWMCTB, CTPOEHUS U
BO3MOXXHOCTEM MPaKTUYeCKOro MpUMeHeHUs U MoJTyueHHsl M3yyaeMbIX BeleCTB.

Takasi opraHu3aLys coJiepkaHusi Kypca CriocoOCTByeT Tpe/iCTaB/IeHHI0 XUMUYeCKOM
COCTaBJISIFOLLEM HAyYHOM KapTUHBI MUpa B JIOTUKE e€é CUCTeMHOW MpUpo/bl. TeM cambiM
obecrieurBaeTCsi BO3MOXXHOCTb (hOPMHUPOBaHUS y 00YJarOIMXCS [IEHHOCTHOT'O OTHOLIEHUS K
HayuyHOMY 3HaHHIO U MeTO/|aM M03HaHUs B HayKe. BaXkHO Tak)Xe 3aMeTUThb, YTO OCBOEHUE
CoJleprKaHus Kypca MPOMCXOAUT C TIpUBJ/ieYeHreM 3HaHUN 13 paHee W3y4YeHHbIX KYPCOB:
«Okpyxarowmuy Mup», «bronorus. 5—7 knaccel» 1 «®PuU3MKa. 7 K1ace».

IOE/IN N3YYEHNUA YYEBHOI'O ITPEJIMETA «XWUMMSI»

K HaripaB/ieHHIO MTePBOCTENEHHON 3HAUMMOCTH TIPU pean3aliiy 00pa3oBaTe/bHbIX (QYHKIHH
npeaMeTa« XUMHs» TPAJUIIMOHHO OTHOCAT ()OPMUPOBaHUE 3HAHUN OCHOB XMMUUECKON HayKH
Kak 00J1aCT COBPEMEHHOT'O eCTECTBO3HAHUSI, TIPAKTHUECKOH eI Te/IbHOCTH YeIoBeKa 1 Kak
O/THOTO M3 KOMITOHEHTOB MUPOBOM KyJ/IbTYphI. 3aZiaua rpeMeTa COCTOUT B (hOPMHUPOBAHUU
CUCTeMbI XUMHUUECKUX 3HAHUN —Ba)KHEHUIIINX (DaKTOB, TIOHATHH, 3aKOHOB U TEOPETHUECKUX
TI0JIO>KEeHHUH, IOCTYITHBIX 000011[eHHiIt
MHMPOBO33DEHUECKOTr0 XapaKTepa, A3bIKa HayKH, 3HaHWH 0 HAyUHBIX METO/laX U3yUeHHs BEIleCTB
Y XMMHUYECKUX Peakiiui, a Takke B (HOPMUPOBAaHUU U Pa3BUTHUHM YMEHUH U CITIOCOO0B
JesITe/IbHOCTH, CBSI3aHHBIX C MJIAHUPOBAHUEM, HAOJIIOZIeHUeM U TTPOBe/IEHUEM XUMUYECKOTO
9KCTIepUMeHTa, cCob/roieHreM TpaBusl 6e30macHOro obpailjeHus ¢ BelljeCTBaMy B TIOBCEHEBHOU
JKU3HHU.

Hapsay c atum njesiv usydeHus rpeMeTa B [IpOrpaMme YTOUHEHbI 1 CKOPPEKTUPOBaHbI C
YUETOM HOBBIX IPUOPUTETOB B CUCTEMe OCHOBHOTO o01riero obpa3oBanusi. CeroJHst B
oOpa3oBaHuM 0cO00 3HAUMMOM MMPU3HAETCS HAITPAaBIEHHOCTb 00yUYeHUs Ha pa3BUTHE U
camMopasBUTHe JIMYHOCTH, GOPMUPOBaHUe eé UHTesIeKTa U 0011el KyibTypbl. O0yueHre yMeHUI0



YUHMTBCS ¥ TIPOJI0/KaTh CBOE obpa3oBaHue
CaMOCTOSITE/IbHO CTAaHOBUTCSI OZJHOM M3 BayKHENIINX (QyHKLMI yueOHBIX MpeZMeTOB.

B cBsi31 € 5TUM IpY U3y4yeHUH TipeiMeTa B OCHOBHOM 1IKOJIe IOMUHUPYOLlee 3HauUeHre
TPUOOpe/TH TaKue LeJTH, Kak:

dhopmMHpOBaHKe UHTeJIEKTYabHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K caM000pa30BaHHUIo,
COTPYJHUYECTBY, CAMOCTOSITE/TbHOMY MPUHSTUIO PeLlIeHHH, ClTocoOHOM a/janTUpOBaThCs K ObICTPO
MEHSIIOIIMCS Y CJIOBUSIM JKHU3HU;

HarpaB/IeHHOCTh 00yueHHs Ha CHCTeMaTHUecKoe MpUOODIIeHNe yUalixcst K CaMOCTOSTe/TbHOMN
M03HaBaTebHOU [1eTe/IbHOCTH, HAyYHbIM MeTO/,aM M03HaHKs, (POPMUPYIOLMM MOTHBALUIO U
pa3BUTHe CMIOCOOHOCTEN K XUMUM;

obecrieueHre yCI0BUH, CITIOCOOCTBYIONIMX TPUOOPETEHHIO 00YUYAIOLUMHUCS OTIbITA
pa3HO00Opa3HOM [edaTeIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUSI, K/TFOUEBBIX HAaBBIKOB (K/TFOUEBbIX
KOMITeTeHL|Hi1), IMEIOLIX YHUBepCalbHOe 3HaueHue /sl Pa3/IMYHbIX BHOB JeATe/IbHOCTY;

¢opMrpoBaHre YMeHUI 00BSICHSTD U OLJeHUBATh SIBJIEHUST OKPY/KAIOI[ero MUpa Ha OCHOBAHUM
3HAHWH U OTIBbITA, TIOYUYeHHBIX TPU U3yUeHUU XUMUY;

¢opmrpoBaHye y 00yUaroIuxcsi 'yMaHUCTUYeCKUX OTHOIIEHUH, TTOHUMaHHsI L{eHHOCTH
XUMHUUECKUX 3HaHUM [7151 BbIpPaOOTKM 3KOI0THYeCcKy Lienecoobpa3Horo noBesieHus B ObITy U
TPYZIOBOM [eSITeIbHOCTH B LIeJISIX COXPAaHEHUsI CBOEr0 3/10POBbs M OKPY KarolLleld MPUPOJHON
cpefibl;

pa3BUTHe MOTHBALIMM K 00yUyeHHIo, CTOCOOHOCTeH K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHHUIO Ha
OCHOBe YCBOeHMUs1 0011jeueIoBeyecKrx L{eHHOCTeH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY npodusis U
HarpaBJ/IeHHOCTH Jja/ibHelIIero obyueHusl.

COJEPXAHUE YYEBHOI'O ITPEIMETA

ITepBoHauanbHBbIE XMMUYECKHE TIOHATHUSA

[TpeameT xvimun. Posib XMMUM B )KM3HU yesioBeKa. Tesa v BeljecTBa. Pr3nueckue CBOMCTBA
BelleCcTB. ArperaTHoe COCTOsiHMe BelecTB. [IoHsTHe 0 MeTo/iaX MO3HaHUSI B XUMUU. XVMUS B
cucreMe Hayk. YuncThle BemjectBa ¥ cMecd. CriocoObI pa3/iesieHrs: CMecei.

ATOMBI U MOJIeKYJIbl. XUMUYeCKUe 371eMeHThl. CUMBOJ/IBI XUMUYECKUX 3/1eMeHTOB. [IpocTeie u
C/I0’KHbIE BeleCcTBa. ATOMHO-MOJIEKY/ISIDHOE YUeHHe.

Xumuueckasi bopmyJsia. BaseHTHOCTb aTOMOB XMMHUUYECKHUX 3/1eMEHTOB. 3aKOH
TOCTOSIHCTBA COCTaBa BelecTB. OTHOCKTe/IbHAs aTOMHas mMacca. OTHOCUTe/IbHas
MOJIeKy/IsipHas macca. MaccoBasi 0/1s1 XMMHUYeCKOr0 3/ieMeHTa B COeIUHEHHWH.

dusruecKre U XUMUUYeCKHe sIBJIeHUs. XUMHUUYeCKas peakiys ¥ eé Mpu3Haku. 3aKOH
COXPaHEeHHsl MacChl Bell|eCTB. XUMUUecKre ypaBHeHus1. Knaccrudukaiys XummuiecKux
peakuuii (CoeIMHEHMsI, PAa3/IOXKEHHs], 3aMellleHus], 0OMeHa).

XWMUYeCKHUi1 S9KCTIePUMEHT: 3HAaKOMCTBO C XMMHUECKOH 10Cy/[0H, C TIpaBiiaMy paboThI B
nabopaTopuu ¥ MPUEMaMH 0OpalileHus C 1abopaTOpHLIM 000pyI0BaHUEM; U3yUeHHEe U ONTUCAHUe
(bu3MUeCKHX CBOMCTB 00pa3I[0B HeOPraHWUYeCKUX BellecTB; HabmrozeHne hu3nueckux (T1aBaeHre
BOCKa, TasiHUe JibJla, PACTHPaHUe caxapa B CTYIIKe, KUTeHHe Y KOH/IeHCal|si BO/IbI) U XUMUUECKUX
(ropeHMe cBeuH, NMpOKaIMBaHKWe MeJHOM MTPOBOJIOKH, B3aUMO/IeHCTBUE MeJla C KUC/IOTOW) SIBJIEHUH,
HabJ/TroieHre U oTicaHue TPU3HAKOB TIPOTeKaHWsl XUMUUeCKHUX peakivii (passioykeHue caxapa,
B3aUMO/IEHICTBHE CEPHOU KUCIOTHI C XJIOpUZOM bapust, pasnoxenue ruapokcuga meau(1l) mpu
HarpeBaHWH, B3aMO/IeliCTBHe XeJe3a ¢ pactBopoM cou Meau(11)); usyuenue crioco6oB
pasjiesieHus1 cMecel (C TTIOMOILbIO MarHuTa, (GUIbTPOBaHKe, BbIllapyBaHUe,

TUCTUJUISALUS, XpoMaTtorpadust), TpoBeZieHre OUMCTKY TIOBAPEHHOU COJTH; HabJtrojeHre 1
onucaHue pe3y/bTaTOB MPOBeEHUs OMbITa, UJIFOCTPUPYIOIIEro 3aKOH COXPaHeHUsI MacChl;
co3fjaHue Mojiesield MosieKyJ1 (I1apOCTep)KHEBBIX ).



Ba)kHeiilye npeAcTaBUTe/ M HEOPraHUUYeCKHX BellecTB

Bo3gyx — cmech rasos. Cocras Bo3ayxa. Kucinopog — 3;eMeHT U ipocToe BelrjecTBo. HaxoxzaeHuve
KUCJI0po/ia B TIpUpo/ie, pusrnyeckue U XuMuuecKue CBOMCTBa (peakiuu ropenust). Okcuzpl. [IpumMeHeHne
Kkrcsiopoza. Crioco0bl MmoJtyyeHust KUCIOpo/ja B 1ab0paTopuy ¥ POMBILUIeHHOCTH. KpyroBopoT Kuciopoa B
nipupogie. O30H — anoTponHas MogU(pUKaLYsl KUCI0po/a.

TennoBoit 3¢ peKkT XMMUUYeCKOW peakijuu, TePMOXUMUUECKHe ypaBHEHHSs], 9K30- U SHAO0TePMUYECKre
peakuyu. TommuBo: yrosib U MeTaH. 3arpsi3HeHue BO3/jyxa, yCH/eHre TapHUKOBOTro 3¢ deKTa, pa3pylieHue
030HOBOTO CJIOS.

Bopopog — snemeHT u ripocToe BelljecTBO. HaxoxieHre BOI0po/a B pupoze, hr3nueckrie U XUMHAYeCcKue
CBOWCTBA, IPUMEHeHHe, CIIoCo0bI oTydyeHust. KMCIoThI U comu.

KonnuectBo BeiriectBa. Mosib. MosisipHast Macca. 3akoH ABorazipo. MoJsisipHbIi 00bEM Ta30B. PacuéThl Mo
XUMUYECKUM YPaBHEHUSM.

dusnueckre CBOMCTBa BO/Ibl. Bozia Kak pacTBopuTesb. PacTBophl. HacklljeHHbIe U HEHAChII[eHHbIe
pacTBopbl. PacTBOpMMOCTS BelljeCTB B Boge.MaccoBas 07151 BelllecTBa B pacTBope. XMMHUYeCcKre CBOKWCTBa
BoZbl. OcHOBaHMs. Posib paCTBOPOB B MPUPO/ie U B XKU3HU UerioBeKa. KpyroBopoT BoJbI B IPUpPO/e.
3arpsis3HeHUe MPUPOHBIX BOJ. OXpaHa v OUUCTKA MPUPOAHBIX BOJ,.

Knaccudukarusi Heopranndeckux coefrnHeHnid. Okcupl. Knaccrudukaiysi oKCHAOB: coneobpasyroliue
(ocHOBHBIE, KUC/IOTHBIE, aM(oTepHbIe) U Hecoeobpa3ytolie. HoMeHK/IaTypa OKCHZOB (MeXXKAyHapoJHasi U
TpUBHa/bHAas1). PU3nMUecKre U XUMHUYeCKHe CBOKMCTBAa OKCUOB. [TonyueHre oKCH/OB.

OcHoBanus. Knaccugukaiysi o0CHoOBaHMiA: 1116/104M U HepaCTBOPUMbIe OCHOBaHUs. HoMeHK/1aTypa
OCHOBaHMM (MeXXyHapOJHasi U TpUBUasbHas). usnueckre U XMMUYeCKre CBOKMCTBA OCHOBAHUM.
[TonyuyeHre OCHOBaHUIA.

Kucnotel. Knaccugukanus kucior. HomeHkiaTypa KACIOT (Me)XAyHapoJHasi U TpUBUA/IbHas).
du3nueckKre U XMMUUeCKre CBOUCTBa KUCJIOT. Psp aktuBHOCTH MeTauioB H. H. beketosa. [lonyuenue
KUCJIOT.

Conu. HomeHknatypa coJieli (MeXXAyHapoiHasi U TpuBUabHast). Pusnueckre U XUuMU4YecKre CBOMCTBa
cosneld. [Tonyuenue cosen.

['eHeTHyeckasi CBSI3b MeXy K/acCaMyd HeOpraHUUeCcKUx CcoeZMHeHUMN.

XUMHUUEeCKUH SKCIIepUMeHT: KaueCTBeHHOe OTpe/ie/ieHre Co/lepyKaHUst KUCI0poZia B BO3ZyXe; TIoy4yeHue,
cobupaHue, pacrio3HaBaHUe U U3yUeHHe CBOMCTB KUCJIOPO/a; HabmojeHre B3auMO/IeiCTBYSI BEILIeCTB C
KHC/IOPO/ZIOM M yCJIOBUSI BOSHUKHOBEHUS M TTpeKpallleHus ropeHus (Tioykapa); 03HaKoMJ/IeHHe ¢ oOpa3ijamMu
OKCH/IOB U OTTHCaHKe WX CBOMCTB; TIO/TyueHre, coOMpaHre, pacrio3HaBaHe W N3yueHre CBOMCTB BOAOPOJa
(ropenue); B3aumo/eiicTBue BoZopoza ¢ okcuzoM megu(Il) (Bo3MoXXHO UCI0/Ib30BaHKe BUieOMaTepyanoB);
HabJroieHre 00pasI[oB BelljecTB KOJIMYeCTBOM 1 MOJIb; UCC/ieloBaHre 0COOEHHOCTel PacCTBOPEHHMS BEI[eCTB
C Pa3/IMUHOM PaCTBOPHUMOCTBIO; IPUTOTOBJ/IEHHE PACTBOPOB C OIpe/ie/IEHHOM MaCcCOBOM 0/ei
PacTBOPEHHOTO BelleCTBa; B3aUuMO/IeliCTBYe BO/IbI C MeTajlylaMu (HaTpyeM U KasibLiyeM) (BO3MOXKHO
MCT0/b30BaHUe BU/leOMaTeprasioB); Orpe/iesieHr e pacTBOPOB KUCJIOT U 11le/io4eld € MOMOILIbI0 NHAWKATOPOB;
rccieioBaHre 00pa3IioB HeOpraHMUeCKUX BeIleCTB Pa3/IMUHBIX K/I1aCcCOB; Hab/roieHre N3MeHeHHUs] OKPacKH
VMH/IMKaTOPOB B paCcTBOpax KUCJIOT U I1jesioueld; u3ydyeHue B3aumogeiicteus okcuga meau(Il) ¢ pactsopom
CEepHOU KUCJIOThI, KUC/IOT C MeTa/ulaMH, peakLivii HelTpau3alyy; 1ojlyueHrue HepacTBOPUMBIX OCHOBaHUM,
BbITECHEHHe O/IHOTO MeTasia APYTvM M3 pacTBopa COJIM; pellleHre SKCIiepUMeHTaIbHbIX 3a/au o
TeMe«Ba)kHelI11e K1acChl HeOPraHM4eCKUX COeJMHEeHUMN».

Ilepunopnueckuii 3ak0H U [lepuoanueckas cucrema XuMu4deckux 371emMeHToB Jl. 1. MeneneeBa.
CtpoeHne aToMOB. XuMHnyecKasi cBA3b. OKHC/IUTE/IbHO-BOCCTAaHOBHUTE/IbHBIE PeaKI[uH

[TepBble MOMBITKY KIaCCU(PUKALIMM XMMUYECKUX 371eMeHTOB. [IoHsATHe 0 rpynnax CXOAHBIX 371eMEHTOB
(11e/104HBIe U 111e/I0YHO3eMeIbHbIe MeTaslIbl, TalloreHbl, UHEPTHBIE rasbl). DjieMeHThI, KOTopble 00pa3yoT
am(oTepHble OKCUbI U TUAPOKCUBI.

[Teprognuecknii 3akoH. ITeproanueckas cuctema XuMU4eCcKux 1eMeHToB /1. V1. MeHnzeneesa.



KopoTkoneprozHas v gyivHHONepruogHas ¢popMel [lepruoguueckol cucTeMbl XUMAYECKUX 371eMeHTOB /1.
. Mengeneesa. [Teprogp! 1 rpyrrbl. @U3nyeCcKuil CMbIC/ MTOPSIKOBOr0 HOMepa, HOMEpPOB Mepro/ia U
IPyNIbI 3/1IEMEeHTa.

Crpoennie aToMoB. CocTaB aTOMHBIX sifiep. VI30Torbl. OneKTpoHsl. CTpoeHHe 3/1eKTPOHHBIX 000710UeK
aToMOB TiepBbIX 20 xumHueckux seMeHTOB [leproguueckori cuctemsl [1. 1. MeHjeneeBa. XapakTepucTHKa
XUMMUECKOT'0 3JIeMeHTa I10 ero nojoxeHuro B Ileprognueckon cucreme /1. V1. Mengeneesa.

3aKOHOMEpPHOCTU U3MeHeHHsl pailyca aTOMOB XMMUYeCKUX 3/IEMEeHTOB, MeTa/VInueCcKuX 1
HeMeTa/l/IMYeCKUX CBOUCTB I10 rpymmnaM 1 nepuogam. 3HaueHue [lepuoguueckoro 3akoHa u Ileproanueckont
CUCTeMbl XUMHAYECKUX 37IeMEeHTOB /1Jisl Pa3BUTUS HAyKU U TIpakTUku. [. V1. MeHzeneeB — yuéHbIl U
rpakaHHH.

Xumunyeckas cBsisb. KoBaneHTHasi (To/isipHast ¥ HEMoJIsIpHast) CBsA3b. DJIEKTPOOTPULIATEIbHOCTh
XUMHUUECKUX 3/1eMeHTOB. VIOHHas CBA3b.

Crenenb okucieHus. OKUCIUTEbHO-BOCCTaHOBUTE/TbHBIE peakiuu. [Iporjeccsl okucaeHus u
BOCCTaHOB/eHUs. OKUC/IUTENN U BOCCTAHOBUTEIH.

XUMHUUECKUH SKCIIepUMEHT: h3yueHre 00pa3ijoB BellleCTB MeTaslyIOB U HEMeTaJlJIOB; B3aUMO/IeHiCTBHe
TU/IPOKCH/IA LIUHKA C paCTBOPaMH KUCJ/IOT U 11ie/ioueil; MpoBe/ieHre OMbITOB, WTFOCTPUPYIOLIUX TTPUMephI
OKHC/TUTE/IbHO-BOCCTAHOBUTE/TbHBIX peaKlivii (ropeHre, peakliiy pa3/ioyKeHUs], COeJUHeHNs).

MexnpeaMeTHbIe CBA3H

Peanusanus MexxrpeIMeTHBIX CBsi3el IIPU U3YUEeHUU XMMUM B 8 KJlacce OCYLLeCTBISeTCs yepes
WCTI0/Tb30BaHMe KaK OOIMX ecTeCTBeHHO-HAYYHBIX TTOHATHH, TaK U MIOHATHH, SIB/ISIOIIAXCS CUCTEMHBIMU
JI/1S1 OT[le/IbHBIX [IpeZMeTOB eCTeCTBeHHO-HayYHOr'0 L{UKJIa.

OOI11e ecTeCTBEHHO-HayUHble TTOHSATHS: Hay4YHbIN (akKT, TUTIOTe3a, TeOpHsl, 3aKOH, aHa/lu3, CUHTE3,
KaccuuKaiys, epuoAUnIHOCTh, Hab/IojeHre, SKCTIepUMeHT, MOZielTMpOBaHue, U3MepeHue,
MO/le/Ib, sIBJIeHUeE.

dusmKa: MaTepusi, aTOM, 3JIeKTPOH, TIPOTOH, HEMTPOH, WOH, HYK/IU/], U30TOTIbI, Pa/[MOAKTUBHOCTH,
MoOJIeKy/Ia, 37IeKTPUUeCcKuii 3apsiji, BeIllecTBO, Tesio, 00bEM, arperaTHoe COCTOsTHME BellleCTBa, ras,
¢bur3nueckre BeJIMUMHbI, eUHULILI U3MepPeHHs, KOCMOC, TIaHeThbl, 3B€371bl1, CosHIIe.

Buonorus: ¢potocunTes, apixanue, 6uocdepa.

I'eorpacdusi: atMmocdepa, ruapocdepa, MUHepasbl, TOPHbIE IOPO/bI, TI0JIe3HbIE UCKOIaeMble, TOTLJIMBO,
BO/JHbIE PeCypChl.

IIVIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJ/IbTATBI

I/I3yquI/Ie XUMMUH B 8 Kacce HallpaBJ/IEHO Ha AOCTH>KeHHe 06yI—IaI-OH_[I/IMI/ICSI JIMYHOCTHBIX,
MeTalpeaAMETHBIX U MPpeAMETHBIX pe3yJ/IbTATOB OCBOEHUSA y‘—I66HOFO npeamMeTa.

JINUHOCTHBIE PE3YJIbTATHBI

JINYHOCTHBIE pe3y/IbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOT'O 0011jero 06pa30oBaHusl IOCTUTAIOTCS B XO/Ie
o0yueHUs1 XMUMUU B eJUHCTBe yueOHOU 1 BOCITUTATEIbHOU JiesiTeTbHOCTH OpraHu3alii B COOTBETCTBUU C
TPaJULMOHHBIMU POCCUMCKUMU COL[MOKY/IbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU,
TIPUHSITBIMU B 0011[eCTBe TIpaBU/IaMK M HOPMaMH TTOBe/IeHUs U CTIOCOOCTBYIOT TPOLieccaM CaMOTIO3HAHUS,
CaMOPAa3BUTHS U COLMAM3ALUN 00YUarOIIUXCS.

JIMUHOCTHBIE pe3y/bTaThl OTPaXKaT C(hOPMHUPOBAHHOCTb, B TOM UKCJIe B YaCTHU:

IlaTproTHYeCKOro BOCIIUTAHUS

1) LIeHHOCTHOT O OTHOLLIEHHS K OTeUeCTBEHHOMY KYJ/IbTYPHOMY, UCTOPUYECKOMY U HAyUHOMY
Hac/eJ1i0, TTIOHUMaHWsI 3HaueHHs XMMHUUEeCKOH HayKU B )KU3HU COBPEMEHHOTO 00I11eCTBa, CriocCOOHOCTH
B/Ia/IeTh JOCTOBepHOM MH(OpMaLiel 0 repejoBbIX JOCTKEHUSIX U OTKPBITHUSX MUPOBOU U
OTeueCTBEHHOM XMMUH, 3aMHTePeCOBaHHOCTH B HAYYHBIX 3HaHUSX 00 yCTPOMCTBe MUpa U 00ILeCTBa;



I'pakjaHCKOro BOCIMTaHUS

2) TipeiCTaB/IeHUsI O COL[Ma/IbHBIX HOPMax U TIpaBU/IaX Me>KJTIMYHOCTHBIX OTHOILIEHUM B KOJI/IEKTUBE,
KOMMYHHUKaTUBHOUW KOMITETEHTHOCTH B O0IIIeCTBEHHO T0/Ie3HOM, yueOHO-UCC/IeZioBaTeThbCKOM,
TBOPYECKOU U APYTUX BUAAX [IesiTeJIbHOCTH; TOTOBHOCTU K pa3HOOOpa3HO COBMECTHOM JiesiTeTbHOCTU
TIPY BBITTOJIHEHUU yueOHBIX, 03HaBaTe/IbHbIX 3a/lau, BHITIOJTHEHUH XUMHUeCKUX SKCTIepUMEHTOB,
CO3/]JaHUM yueOHBIX TIPOEKTOB, CTPeMJ/IeHHsT K B3aMMOITIOHUMAaHHUIO ¥ B3aMMOTIOMOIIIH B TIPOLiecce 3TOU
yueOHOU JiesTeTbHOCTH; TOTOBHOCTHY OLIEHWBATh CBOE TOBe/[eHHe U TIOCTYIIKH CBOMX TOBAPHILEH C
MO3UL[MY HPAaBCTBEHHBIX Y MPAaBOBBIX HOPM C YYETOM OCO3HAHUSI TOC/IeICTBUN MTOCTYIIKOB,;

IleHHOCTH HayYHOT0 NTO3HAHHSA

3) MUpPOB033peHYeCKUX Tpe/ICTaBIeHUl O BellleCTBe U XMMUYeCKOW peakiji, COOTBETCTBYHOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKW Y COCTaBJISIFOLMX OCHOBY Ji/1s1 IOHMMaHMsI CYLJHOCTH Hay4YHOU
KapTUHBI MUPA; TIpeZCTaB/IeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS TIPUPO/bI, B3aUMOCBSI3SIX
yesioBeKa C MPUPOJHOW Cpesloi, O PO/ XUMUHU B NTO3HAHUU 3THX 3aKOHOMEPHOCTel;

4) mo3HaBaTe/IbHbIX MOTUBOB, HallpaB/IeHHbIX Ha MOJIyueHre HOBBIX 3HaHUM 110 XUMUU, HeOOXOJUMBIX /151
00bsICHeHUST HabJTFO/IaeMbIX TIPOLIECCOB U SIBJIEHU;

5) no3HaBaTebHOW, MHOPMAL[MOHHOM U UMTATe/TbCKOM KY/IbTYPbl, B TOM UMC/Ie HABBIKOB
CaMOCTOSTe/TbHOM paboThI C yueOHBIMHU TEKCTaMH, CTIPABOYHOM JIMTEPAaTyPOH, JOCTYTHbIMUA TeXHUYeCKUMU
cpeAcTBaMU UH(OPMAL[MOHHBIX TeXHOJIOTHA;

6) uHTepeca K 00yUeHUIO U MTO03HAHUI, TF0003HATeTbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camMoo0pa30BaHUIO, TIPOEKTHOM 1 MCC/Ie0BaTeIbCKOU AeATeTbHOCTH, K 0CO3HAHHOMY BBIOODY
HArpaB/IeHHOCTH 1 YPOBHs 00yueHusi B Jja/IbHeHILeM;

@opMHPOBAHHUS KY/IBTYPbI 3[0POBb

7) 0CO3HAHUS 1[eHHOCTH >KHU3HU, OTBETCTBEHHOTO OTHOLIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKY Ha
3/10pOBBIii 00pa3 )KU3HMU, OCO3HAHMST TIOC/IEICTBUI Y HETTPUATHS BPEJHBIX MTPUBBIUEK (YIIOTpebIeH st
aJIKOT0J1s1, HAPKOTHUKOB, KYpeHUs1), He0OX0ZAMMOCTH COOJIIO/IeHUsT TIPaBU/I 6e301aCHOCTH MPH 00paijeHnH
C XMMHUYeCKUMH BeIl[eCTBaMH B ObITY U peasibHOMN KU3HU;

TpyA0oBOro BOCIMTaHUSA

8) uHTepeca K MpakTUUeCKOMY U3y4eHHIo rpodeccuii U TpyZa pa3InyHoro po/ia, yBaKeHUe K TPyAy U
pe3y/bTaTam TPYZOBOU [eSTe/IbHOCTH, B TOM UMC/le Ha OCHOBE IIPUMeHeHUs NpeJMeTHbIX 3HaHU IO
XVMHH, 0CO3HAHHOTO BbIOOPA MH/MBH/YalbHOW TPAaeKTOPHUU TIPO/I0/KEHNsI 00pa30BaHUs C YUETOM
JTMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMUH, 00IIeCTBEeHHBIX MHTEPeCOB U MOTPeOHOCTeH; yCITeHON
nipodeCcCOHABHOM AeATeTbHOCTH M Pa3BUTHS HEOOXOJUMbIX YMEHHI; TOTOBHOCTh aflalTUPOBAThCS B
npodeccroHanbHOM cpejie;

JKO0/I0rHYeCcKOro BOCIIUTAaHUSA

9) 9KO0JIOrHUeCKH 1]e/1IecO00pa3HOTo OTHOLIEHHS K PUPOZe KaK UCTOYHUKY JKU3HU Ha 3eMiie, OCHOBe eé
CyI1IeCTBOBaHUsI, TOHUMAaHHUSsI 1]eHHOCTH 3/I0POBOTO U 6e30macHOro obpasa >KHW3HH, OTBETCTBEHHOT O
OTHOIIIeHUsI K COOCTBEHHOMY (hH3UUeCKOMY U TICUXUYeCKOMY 3/J0POBbIO, 0CO3HAHUS L[eHHOCTU COOJTIO/IeHMST
ripaBu/1 6€301MacHOTO TOBe/IeHus TTPU PaboTe C BelleCTBAMH, a TAKXKe B CUTYALUsIX, YTPOXKAIOIINX 3ZI0POBBIO
1 )KU3HU JIFOel;

10) criocoGHOCTH TIPUMEHSITh 3HaHUS, TT0/TyyaeMble IPY U3yUeHUN XUMUH, [I/Is pellieHus 3a/iad,
CBSI3aHHBIX C OKPY’Karollleili MPUPOJHOM Cpe/loM, MOBBILLIEHHUsI YPOBHS 5KOJIOTMUeCKOU KYJIbTYyPbl, 0CO3HAHUS
ryi00asbHOTO XapaKTepa 3K0J0ruueckux npobsieM U myTeil WX pellieHus TT0CPe[CTBOM MeTO/I0B Xumuu; 11)
3K0JIOTUYECKOT0 MBIII/IeHUs, YMEeHUs] DYKOBO/ICTBOBAThHCSl MM B M03HaBaTeIbHOW, KOMMYHUKATUBHON U
COLIaNbHOM TIPaKTHKe.



METAIIPEJMETHBIE PE3YJ/IbTATbBI

B cocraBe MeTarpeiMeTHBIX pe3y/IbTaTOB BbIZIEJISIFOT 3HAUMMBbIe /17151 (POPMUPOBaHUSI MUPOBO33peHHsI
o011ieHayuyHble MOHATHS (3aKOH, Teopusi, PUHLIUII, TUTIOTe3a, (PaKT, crucTema, MpoLecc, SKCIIePUMEeHT U Ap.),
KOTODbIE UCIIOJTb3YIOTCS B €CTeCTBEHHO-HAayUHBIX YUeOHBIX MpeMeTax U MO3BOJISIFOT Ha OCHOBE 3HAaHUM 13
3TUX NpeJMeTOB (POPMUPOBATH Mpe/CTaBIeHUe O 1|eJIOCTHON HayYHOM KapTUHe MUpa, U YHUBepCabHble
yueOHbIe JeiicTBUS (TT03HABaTeIbHbIe, KOMMYHUKATUBHbIE, PEry/ISITUBHbIE), KOTOPbIe 00eCIIeunBar0T
(hopMHpOBaHKE TOTOBHOCTH K CaMOCTOSITe/TbHOMY TJIAaHUPOBAHHUIO U OCYIIECTBIEHUIO yUueOHOM
JlesiTeIbHOCTU.

MertaripejMeTHbIe pe3y/bTaThl 0CBOEHUs 00pa30BaTe/IbHON TIPOTPAMMBI 110 XUMUW OTPayKaroT
OBJIa/leHHe YHHBepCalbHbIMU MO3HABATe/TbHBIMU JAEUCTBUSIMU, B TOM YUCJIE:

ba3oBbIMH 10rHUYeCKUMH AeNICTBUSIMHA

1) ymMeHMeM UCM0/Ib30BaTh MPUEMBI JIOTUYECKOTO MBIILLJIeHHs IPY OCBOEHUM 3HAHWM: paCKpPbIBaTh CMBIC/T
XUMUYECKUX TTOHSITUM (BbIE/SATh UX XapaKTepHble MPU3HaKW, yCTaHAB/IMBATh B3aUMOCBS3b C APYTUMU
TIOHATHSIMHM ), UCIT0/Ib30BaTh MOHSTHUS /151 00bSCHEHUsI OT/e/IbHBIX (PAKTOB U SIBJIEHHI; BLIOUPATh OCHOBAHUS
Y KpUTepUH J1J1s1 K1aCCU(PUKAI[UM XMMHUUYEeCKUX Bell[eCTB U XUMUUeCKUX Peakiivii; yCTaHaBIUBaTh MPUUMHHO-
C/Ie[ICTBEHHBIE CBSI3U MEXK/ly 00beKTaMH U3yUeHUsl; CTPOUTh JIOTUUECKUE pacCyXeHus (MHIyKTUBHBIE,
JleIYKTUBHbIE, 110 aHa/IOTHH); /ie/iaTh BbIBOZbI U 3aK/THOUEeHMUS;

2) ymMeHueM TIPUMEHSITh B MPOLecce M03HaHuUs MOHATHUS (TIpeIMeTHbIe U MeTaripeIMeTHbIE),
CUMBOJ/IMUYEeCKHe (3HaKOBbIE) MO/Ie/TH, MCII0/Ib3yeMble B XUMUH, IIPe00pa30BbIBaTh IIUPOKO MPUMEHsIEMbIe B
XUMUU MOJIe/IbHbIe TIpe/ICTaB/IeHUs] — XUMUUeCKUM 3HaK (CUMBOJI 3/ieMeHTa), XuMudeckasi hopMysia u
ypaBHeHUe XUMUYeCKOM peakIMi — TIPU PellieHruH yueOHO-TI03HaBaTe/TbHbIX 33/]au; C YUYETOM 3THX
MO/Ie/IbHBIX MPe/ICTAB/IEHUH BBISIB/IATh U XapaKTePHU30BaTh CYI[eCTBeHHbIE TTPU3HAKU U3yUaeMbIX 00BeKTOB
— XWMHYeCKUX Bel[eCTB U XUMHUUeCKHUX PeaKIuii; BbISIB/ISTE 001I[1e 3aKOHOMEePHOCTH, TIPUUUHHO-
C/ieiCTBEHHbIE CBSI3U U MTPOTUBOPEUMs B U3yuaeMbIX MPOLeccax U siBJIeHUsIX; NpejJiaraTb KpUTepUU [ijist
BBISIB/IEHUSI 3TUX 3aKOHOMEPHOCTeH U IMPOTUBOPEUHii; CaMOCTOSATeIbHO BEIOUPATh CTIOCO0 peleHust
yueOHOM 3a/jauu (CpaBHUBATh HECKOILKO BaDUAHTOB PellieHus], BEIOMpaTh Haubosiee MOAXO/SAIINN C YUETOM
CaMOCTOSITE/IbHO Bbl/|e/IeHHbIX KDUTEPHUEB);

Ba3oBbIMHU HCC/IeJ0BaTe/ILCKUMHM e CTBUSIMHA
3) yMeHHeM HUCM0/Ib30BaTh MOCTaB/IeHHbIE BOMPOCHI B KAUeCTBe MHCTPyMeHTa MM03HaHUs, a TaKKe B

KauecTBe OCHOBBI [ijis (HOPMUPOBaHUSI TUTIOTE3bI TI0 TIPOBEPKE MPABU/ILHOCTU BbICKA3bIBa@MBIX CY KIEHU;

4) npriobpeTeHye OTBITA TI0 TVIAHWPOBAHHMIO, OPraHU3alvy ¥ TIPOBEJIEHHI0 YUeHHUeCKUX SKCIIePUMEHTOB:
yMeHHe HaOJIroaTh 3a XOZ0M IpOoLiecca, CaMOCTOSITe/TbHO TIPOTHO3UPOBAaTh €ro pe3yJIbTar,
¢dopmysiupoBaTh 00600IIIeHNST ¥ BBIBO/BI 110 pe3y/bTaTaM MPOBeIEHHOTO OTIbITa, UCC/IeI0BAHUS, COCTAB/ISTh
OTYET O MpOAeaHHOM paborTe;

PaboToii c nunopmanmeit

5) ymMeHHeM BbIOMpaTh, aHA/TU3UPOBAaTh U MHTEPIIPETUPOBATh MH(OPMALUIO pa3/TMUHBIX BUJOB U (GOpM
TIpeJICTaB/IeHus], TIOy4aeMYH0 U3 Pa3HbIX UCTOYHUKOB (HayUHO-TIOIY/IIPHAs JIUTepaTypa XUMUUYECKOTO
coJiep>KaHusi, CIipaBOYHbIe 110cobust, pecypchl IHTepHeTa); KpUTUYeCKU OLIeHHWBaTh MPOTUBOPEUHBYIO U
HeJI0OCTOBEPHYI0 MH(OpMaLUIo;

6) yMeHMeM NIPUMeHSITb Pa3/IMUHbIe MeTO/bI U 3arpoChl TIPY TIoKcKe U 0TOope uHdopMaru u
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAUMBIX JI7Is BHITIOJTHEHUST YueOHBIX 1 TI03HABaTe/TbHBIX 3a/jau Orpe-
JIeJIEHHOTO TUTIA; TIPUOOpeTeHNe OMbITa B 00/1aCTH UCTIOIH30BaHKsI HH(POPMAIL[MOHHO-KOMMYHHUKAaTUBHBIX
TeXHOJIOTHA, OBJIaJIeHUe KY/IbTYPOU aKTUBHOT'O MCTIO/Ib30BaHUS Pa3/TIMUHBIX TIOMCKOBBIX CUCTEM;
CaMOCTOSITe/IbHO BbIOMPATh ONTUMasbHYI0 (hOpMYy TpeZicTaB/IeHHs MHPOPMAaLMK U WITFOCTPUPOBATh
pelliaeMble 3a/jaud HECJIOXKHBIMU CXeMaMH, [uarpaMMaMHu, JpyTuMu popMaMu rpavku U Ux
KOMOMHALIUSIMH;

7) yMeHHeM HCII0/1b30BaTh U aHAJTM3UPOBATh B TIporiecce yueOHOW U UCCIeJ0BaTeIbCKOM [1esiTe/TbHOCTH



VHGOPMALIMIO O BIUSHUN TTPOMBIILIZIEHHOCTH, Ce/TbCKOTO X035HCTBA ¥ TPAHCIIOPTa Ha COCTOSTHUE
OKpY’Karolllei MPUpPO/IHOM Cpe/ibl;

YHuBepcaTbHBIMH KOMMYHUKATUBHBIMH ieHCTBHAMHU

8) ymeHueM 3a/1aBaTh BOTIPOCHI (B XO/ie Maora W/ JUCKYCCHH) TIO CYIIeCTBY 00Cy»K/1aeMOi TeMbl,
(hopMynMpoBaTh CBOM Mpe/JI0KEeHHsI OTHOCUTE/ILHO BBITIOIHEHUS TIPe//I0XKEHHOM 3a/jauu;

9) nprobpeTeHye OMbITA TIPe3eHTalY Pe3y/IbTaTOB BBINOJTHEHUS] XMMHUUeCKOT0 SKCIIepUMeHTa
(s1abopaTopHOro OI1BITa, 1TaO0OpPaTOPHOIT pabOTHI M0 MCC/IeJOBaHNIO CBOMCTB Bell|eCTB, yueOHOr0 MPOeKTa);

10) 3auHTepeCcOBaHHOCTb B COBMECTHOM CO CBepCTHHKAaMU I03HaBaTe/IbHOM U UCC/Ie[,0BaTe/IbCKOU
JlesITe/IbHOCTY TIPY pellieHnH BO3HUKAOLIMX Mpob/ieM Ha OCHOBe yuéTa OOIIMX NHTePeCOB M COT/IaCOBAHUS
no3uLuii (06cy>kaeHus, 00MeH MHEHUSIMH, «MO3TOBbIE IITYPMbI», KOOPAWHALIVSI COBMECTHBIX /I€HICTBUH,
oripejiesieHHe KpUTepHeEB I10 OLjeHKe KauecTBa BhIMOJIHEHHOM paboThkl U Jp.);

YHuBepcanbHBIMH PeryJsiITUBHBIMU JeliCTBUAMH

11) ymeHreM caMOCTOSITE/ILHO OIpefie/isTh Lie/IU eTe/IbHOCTH, JIAHUPOBaTh, OCYILIeCTBIIATh,
KOHTPOJIMPOBATh U MPH He0OX0AUMOCTH KOPPEKTUPOBAaTh CBOIO ZlesATelbHOCTb, BbIOMpaTh Haubosiee
3¢ deKkTrBHBIe CIIOCOOBI pellieHus yueOHbIX U M03HaBaTeTbHbBIX 3a/]au, CAMOCTOSITE/TbHO COCTABJISATh WU
KOPPEeKTHPOBAaTh IpeJi/IO’KeHHbIN alrOpyUTM AelCTBUN TIPU BBITIOJIHEHUU 33/JaHHUH C YUETOM IOJTyYeHuUs]
HOBBIX 3HaHUM 00 M3yuaemMbIX 00BEKTaX — BellleCTBaxX M PeakLUsiX; OLleHUBaTh COOTBETCTBHE
T0JIyYeHHOT0 pe3y/bTaTta 3asB/IeHHOU Lie/ny;

12) ymeHreM UCIO/Ib30BaTh M aHAIM3MPOBATh KOHTEKCTHI, IIpe/jjlaraeMble B yC/IOBUM 3a/laHUM.

INPEAMETHBIE PE3YJ/IbTATDBI

B cocraBe npeiMeTHbIX pe3y/bTaTOB 10 OCBOEHUIO 00s13aTe/IbHOTO COZlep>KaHusl, yCTaHOBJIEHHOTO JJaHHOM
TIPUMEPHOM paboueilt MporpaMMoid, BbIZIE/ISIFOT: OCBOEHHbBIE 00YUAIOIUMHCS HayuHble 3HAHUS, YMEHHS U
Croco0bI AelicTBUM, crieliduueckye i IpegMeTHON 06/1acTh « XUMUS», BUBI AeSTeTbHOCTU T10
T0JTyYeHHI0 HOBOTO 3HaHUSI, eT0 WHTepIIpeTaliy, TTpeobpa30BaHUI0 U IPUMEHEHHUI0 B PA3/IMUHBIX YUeOHbIX
Y HOBBIX CUTyaLUsIX.

[TpeameTHBIE pe3y/bTaThl OTPAXKAOT CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS CIeIyIOIUX YMeHH:

1) packpbleamb cMbIC/1 OCHOBHBIX XUMUYECKUX TTOHSITUM: aTOM, MOJIeKyJ/ia, XMMUUeCKU 37IeMeHT,
MPOCTOE BeLLeCTBO, CI0XKHOe BeLecTBO, CMeCh (0ZIHOPOAHAas U HeOJHOPO/Has), BaJIEeHTHOCTb, OT
HOCHUTe/IbHasi aTOMHasi U MOJIeKy/IsipHasi Macca, KOJIM4eCTBO BellleCTBa, MOJIb, MOJISIPHasi Macca, MaccoBasi
Jlons
XUMHUUECKOT0 37IeMeHTa B COeZIMHEeHUH, MOJISIPHBIN 00BEM, OKCH/I, KUCI0Ta, OCHOBaHHUE, COJb,
3/1eKTPOOTPULIATeIbHOCTh, CTeNeHb OKUC/IeHUs, XUMUUecKasi peakLiysl, KiaccuuKalys peakivii: peaklyun
CoeIMHeHUs], peaKL[K Pa3/IoXKeHus], PeakLfy 3aMelleHus], peak i 00MeHa, 9K30- U SH/I0TepMUUeCcKre
peakiuu; TeryioBoi 3¢ heKT peakiuy; siipo aToMa, JIeKTPOHHBIN CJIOM aTOMa, aTOMHast opOu1Tasib, paguycC
aToMa, XMMHYeCKasi CBsI3b, IOJISIPHAs M HETOJISIpHasi KOBaJIeHTHasl CBsI3b, MOHHAs CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi [0/ BelllecTBa (MPOLIeHTHasl KOHL|eHTpaLusl) B pacTBOPE;

2) uamocmpupo8amsp B3aUMOCBS3b OCHOBHBIX XUMHAYECKUX MOHATUM (CM. M. 1) ¥ IPUMEHSATh 3TH MOHSITUS
TpY OMMUCAHUM BeLeCTB U UX MpeBpaleHul;

3) ucnosnb308amb XUMUUECKYIO0 CUMBOJIUKY [Jisi COCTaB/ieHUs1 hOpMYyJI BeI|eCTB U ypaBHEHUN XUMUUECKUX
peaxLvii;

4) onpedensimb BaJIEHTHOCTb aTOMOB 3/IEMEHTOB B OMHAPHBIX COeIMHEHUSIX; CTETIeHb OKUC/IEHUS
3/1eMeHTOB B OMHAPHBIX COeJUHEeHHSIX; IPUHA/JIeXKHOCTD BeIleCTB K OTpe/|e/IEHHOMY K/IacCy COeMHeHUM
1o gopmysiam; BUJ, XUMUUECKOH CBsI3U (KOBasleHTHasl ¥ MOHHAs1) B HEOPraHWYeCKUX COe/IMHeHUSsIX;

5) packpbieamb cmbica [lepuoanueckoro 3akoHa 1. VI. MeHjeneeBa: JeMOHCTPUPOBATh IOHUMaHKe
NepuoJuecKol 3aBUCMMOCTH CBOMCTB XMMHUYECKUX 37IEMEHTOB OT UX MosiokeHus B [lepuoguueckoi
CucTeMe; 3aKOHOB COXPaHeHUs: MacCChl BellleCTB, [I0OCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJ/IIPHOIO YUeHUs,



3aKOHa ABOTa/IpO; OMUCHIBATh M XapaKTepHU30BaTh TabMMuHyto ¢popmMy [Tepruoanueckoil cucTeMbl
XUMHAYeCKHUX 3/IEMEHTOB: pa3/inyaTh TIOHSATHS «TJIaBHAst oArpyrmna (A-Tpyrimna)» U «mobouHasi IoArpyTa
(B-rpymnrma)», Masibie ¥ 00JIbIIIME TIEPUOIBI; COOTHOCUTE 0003HAaUeHHs, KOTOPbIe UMEIOTCS B Tabumile
«ITepuoanueckas cucteMa XUMHUYeCKUX 3/1eMeHTOB /1. V1. MeHeneeBa» C UiC/I0BbIMU XapaKTepUCTUKaMU
CTPOEHUSI aTOMOB XUMHUYECKHX 37IeMeHTOB (COCTaB U 3apsi/ sifipa, o01riee YKo 3/IeKTPOHOB U
pacripeiejieHle UX T10 37IeKTPOHHBIM CJIOSIM);

6) knaccugpuyuposampb XMMUYECKHe 3/1IeMEHThI; HeOpraHu4yecKue BelllecTBa; XMMUUecKre peakiuu (1o
YKC/Iy ¥ COCTaBYy YYaCTBYIOLMX B PeakLM BelLeCTB, N0 TeIJIoBOMY 3QQeKTy);

7) xapakmepu3oeamb (onucbieams) o0IIie XUMUYeCKHe CBOMCTBA BEIIeCTB Pa3/IMUHBIX KIaCCOB,
MO/ITBEp>K/1asi OMKcaHre TIPYUMepamMU MOJIEKY/ISIPHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX peakLni;

8) npozHo3uposamb CBOMCTBA BeILleCTB B 3aBUCHUMOCTH OT UX KaueCTBEHHOT'O COCTaBa; BO3MOKHOCTU
MpOoTeKaHWsl XUMUUeCKHX MpeBpallleHni B Pa3/IMYHbIX YCIOBUSX;

9) 6bluuUCAsIMb OTHOCUTETBHYI0 MOJIEKY/ISIPHYIO U MOJISIPHYIO MacChl BellleCTB; MaCCOBYIO JJ0JTO
XUMHYeCKOT0 3/ieMeHTa 110 opMyJie coeiIMHeHUsI; MaCCOBYIO JIOJIO BellleCTBa B paCTBOPe; ITPOBOJUTh
pacuéThl 10 YpaBHEHUIO XMMUYECKOW peakiuy;

10) npumeHsimb OCHOBHBIE OMepaLiiyd MbIC/IUTEIbLHOU [iesiTe/TIbHOCTU — aHau3 U CUHTe3, CPaBHeHUe,
0000111eH1e, CUCTEeMATH3aL1I0, K/1aCCU(HUKALIMIO, BhISIB/IEHUE TIPUUMHHO-CJ/Ie/ICTBEHHBIX CBSI3€H — I7IsI
M3y4eHUsl CBOMCTB BellleCTB U XUMUUECKHX peakliiii; eCTeCTBeHHO-HayuHble MeTO/Ibl TI03HAHUST —
HabJTrofIeHre, U3MepeHre, MO/Ie/TMPOBaHe, SKCIIepUMEHT (peabHbIM U MBIC/IEHHBIN);

11) cnedosamp TipaBU/IaM T10/1b30BaHMsT XMMUUECKOM TI0CY/10M 1 TabOpaTOpPHLIM 000pY/JOBaHUEM, a TaKXKe
ripaBuUIaM obpalljeHus C BelljeCTBAMUA B COOTBETCTBUM C MHCTPYKLUSIMH T10 BBITIOJTHEHHIO JTa00PaTOPHBIX
XUMHUUECKHX OTIBITOB T10 MOJTYYeHUI0 U COOMPaHUIO ra3000pa3HbIX BellecTB (BOJOPO/a ¥ KUC/IOPOAa),
MIPUTOTOBJIEHUIO PaCTBOPOB C OTpe/ie/IEHHON MacCOBOM /1071ell paCTBOPEHHOIO BelleCTBa; MJIaHUPOBaTh U
MIPOBO/IUTh XMMUUECKHe SKCIIePUMEHTHI 110 paclio3HaBaHUIO PaCTBOPOB 1ijesioueii U KUC/IOT C MTOMOLLbIO
VH/IMKaTOpOB (1akMyc, (heHoA(TaenH, MEeTUIOPaHX U Ap.).



TEMATHNYECKOE INTAHNPOBAHUE

Ne | HaumeHoBaHue pas/ie/ioB M TeM KonudecTBo yacos [Mata Bupp! fesiTenbHoCTH Bupel, DJ/IeKTPOHHEIEe
n/n | MporpaMmsbl H3yYeHHs (hopmsI (zudpoBbIe)
BCEro | KOHTPOJIbHBIE | MPAKTHYeCcKue KOHTpO/ISA o6pazoBare/bHBIE
paboTs1 paboTs1 pecypcel
Paspen 1. IleppoHayaibHble XUMHYECKHe OHATHA
1.1. | Xumuss — BaxkHast 00/1acThb 5 0 1 02.09.2022 | PacKpsIBaTh CMBIC M3y4aeMbIX TOHSATHIA; YcrHblit educont.ru
€CTeCTBO3HAHMS ¥ MPAKTHYECKOi 16.09.2022 | PackpbIBaTh pojib XUMHH B IPUPO/ie U KU3HH UesIoBeKa, eé CBs3b C PyrUMH HayKaMH; 0onpoc;
JleATe/IbHOCTH Ye/I0BeKa
1.2. | BemgectBa 15 0 1 19.09.2022 | PacKpbIBaTh U 0OBSACHSTDH K/TIOUEBbIE MOHSTHS B XUMUK; TMucbmennsi | educont.ru
M XHMHYeCKHe peakiuu 11.11.2022 | y4uThCst OTAEAT XUMHYECKHe Peakii OT GU3NIeCKUX sSIB/IEHUH. Y UUThCS T10/Tb30BaThCS KOHTDOJIb;
XAMHUYECKVM SI3bIKOM;
TIpU 00BSICHEHUH TIPOLIECCOB;
Hab/moaeMbIX B IPUpoJe U ObITy.;
Nroro no pasgeny 20
Pazzgen 2. BakHelilne NpeJCTaBUTe/TH HEOPraHHYECKHX BeleCcTB
2.1. | Bo3ayx. Kuciopop. ITonsTue 06 okcugax 5 1 1 14.11.2022 | XapakTepu3oBaThb (ONMCHIBATh) COCTAB BO3/yXa, h13nuUecKre U XMMUYeCKHe CBOMCTBa KonTtposbhas | educont.ru
29.11.2022 | kucopoza, Crocobkl ero ToTyYeHns], MpUMeHeHYe 1 3HaueHre B TIPUPO/ie U JKU3HU paborta;
Ye/loBeKa;
2.2. | Bopopoga. 5 0 1 30.11.2022 | Xapakrepn30BaTh (ONUCHIBATh) (GU3HUECKHe U XUMHIYECKHe CBOMCTBA BOJOPO/A, CIOCOOBI TMuceMenHbli | educont.ru
TToHATHE 0 KMCJIOTAX H COMIAX 16.12.2022 | ero nosyueHusi, IpUMeHeHHe; KOHTPOJIb;
CobupaTtb nipubop A7ist osty4YeHust BOAOPO/a;
Yuntbest K1accHGUIMPOBATh U XapaKTepHU30BaTh OCHOBHBIE K/IACCHI HEOPTraHWYeCKHUX
COoeIIHEHNI;
2.3. | KomnyecTBeHHbIe OTHOLIEHUS] B XMMHHU 4 1 0 19.12.2022 | IIpoBOAWUTH PaCUETHI 110 ypaBHEHUSIM XMMUUECKUX PeaKLMii: KOIM4ecTBa, 00bEMa, Macchl TMucbmennsii | educont.ru
30.12.2022 | BerrjecTBa 110 H3BECTHOMY KOJIMUECTBY, 00BEMY, MacCe peareHTOB WK POJYKTOB PeakLny; KOHTDOJIb;
BeicTpanBaTh pa3BEépHYThHIe NMCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM Ha MH(OPMAaLHIo U3
yueOHHMKa 1 CTIPaBOUHbIX MaTepHaoB, TPAMOTHO MCIO/b30BaTh U3YUeHHBbIH MOHSATUHHBIA
armapar Kypca XuMUH;
2.4. | Bopa. PacTBopsl. IlonsTre 06 ocHoBaHMsAX | 5 1 1 11.01.2023 | XapakTepu3oBaTh (pu3HUecKre 1 XUMUUYeCKre CBOWCTBA BO/pbl, €€ PoJib KaK PaCTBOPUTEIS B TMucsMennssii | educont.ru
25.01.2023 | npypoAHbIX MpoLieccax; KOHTPOJIb;
YuuThCS 11071630BaTHCS TPAUKOM KPUBBIX PACTBOPUMOCTH U OTIPe/IeNSITh KOJIMUeCTBeHHbIe
XapaKTepPUCTHKY PaCTBOPOB;
2.5. | OcHOBHBIe K/IaCChI HEOPraHHYECKUX 11 1 1 26.01.2023 | CocTaB/isiTh MOJIEKYJISPHbIE YPABHEHKS! PEAKLUH, WIIFOCTPUPYIOLMX XHUMUUeCKHe cBoicTBa u | KonTposbHas | educont.ru
coejUHEeHHH 03.03.2023 | crioco6bl ToJTy4eHu s BELIeCTB U3YUEeHHbIX KJIaCCOB/TPYIII, @ TAK)Ke TIOATBEPXKJAFOINX pabora;
reHeTHYeCKy!0 B3aUMOCBsI3b MeXy HUMU.;
Wtoro no paszeny 30

CTpOEHﬂe aToMoB. XUMHYeCKas CBA3b. OKNUC/IUTE/THHO-BOCCTAHOBUTE/TbHbIE peaknuu

Pazgen 3. Ilepuoauueckuii 3akoH U [Tepruouueckas cucreMa XMMHYeCcKHX 31eMeHToB [I. V1. MeHpeeeBa.




3.1.

ITeproauueckuii 3aKoH u Ilepuognueckas
cHcTeMa XUHMHYeCKHX 3/1eMeHTOB
. 1. MenpeneeBa. CTpoenue atoma

06.03.2023
28.03.2023

PacKpbIBaTh CMBICT TTEPUO/JIECKOT0 3aKOHa;

TToHMMaTh CylL|eCTBOBaHHE NePHOANYECKOI 3aBUCMOCTH CBOMCTB XUMUUECKHX 3JIEMEHTOB
(M3MeHeHHe paZilyCOB aTOMOB U 3/IEKTPOOTPHULIATE/IBHOCTH) U MX COeJIMHEHUH OT M0JIOXKEHHUS B
TIepUOANYeCKON CUCTeMe U CTPOEHHUSI aTOMa;

YcTaHaB/IMBATh CBSI3b MEXK/LY M0JIOXKEHHEM /IeMeHTa B I1epUOjUUeCcKol CHCTeMe U

CTPOEHHEM ero aToMa (COCTaB U 3apsif A7pa, oblijee UMC/IO 7IEKTPOHOB U pacripe/ie/ieHre 1xX
TI0 3/1eKTPOHHBIM CJIOSIM);

TIporHo31poBaTh XapakTep H3MeHEeHHUsI CBOMCTB 37IeMEHTOB 1 MX COeJIMHEHHH 110 Ipymnam 1
neprogam Ilepruouueckoii cucteMs;

T CbMeHHBII
KOHTPOJIb;

educont.ru

3.2

Xumuueckasi cBsi3b. OKHC/THTE/TBHO-
BOCCTaHOBMTe/IbHbIE peaKL{Uu

03.04.2023
18.05.2023

PackpbIBaTh CMBIC/T M3y4aeMbIX OHSTHIL;

Ornpe/iensiTh BU, XUMUUECKOW CBSI3U B COeJIMHEHUY;

Ornpe/iesiTh CTeMeHb OKMC/IEHHs! XMMHYECKOT0 3/1eMeHTa Mo opMyJie ero CoeIMHEeHHS];
OrnpeienisiTh 371eMeHT (BeIeCTBO) — OKUC/IUTE/Ib U 37IeMeHT (BelLjeCTBO) —
BOCCTaHOBHUTEIb;

OOBSACHATH CYLIHOCTB TIPOLIECCOB OKMC/IEHHS 11 BOCCTAHOB/IEHHS];

CocTaB/sITh 3/IeKTPOHHBII HaaHC C YUETOM UMC/Ia OTAAHHBIX M PUHSATHIX 37I€KTPOHOB;
CocTaB/sITh ypaBHEHHe OKUC/IUTeNbHO-BOCCTAHOBUTE/ILHON peaKLuy;

Vcronb30Bath NPy BBINOIHEHUH y4eOHbIX 3a/JaHHi TeKCThI y4eOHMKa, CTIpaBOUHbIe
MaTepHabl (IIepUOAIeCKYI0 CHCTeMY XUMHIYeCcKHX 3eMeHToB /1. V1. MenzeneeBa, TabmLy
PacTBOPHMOCTH KHCJ/IOT, OCHOBAaHHH U COJIeH B BOJE, 371eKTPOXUMHUECKHH Psijj HalpsDKeHNH
MeTaJlioB);

KontpornbHas
pabora;

educont.ru

Wroro no pasgeny:

15
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IIOYPOUYHOE IVIAHUPOBAHUE

Ne |Tema ypoka KosnuecTBo uyacos Jdara Bujpl,
n/n H3y4deHus | ¢opmbl
BCEro | KOHTPOJ/IbHBIE | IPAKTUYECKHe
KOHTPOJISA
padoTsI padoTsI

1. |IIpegmet xumun. Ponb xumun | 1 0 0 02.09.2022 | YcTHbII
B )KM3HU YeJioBeKa

2. | Xvmus B cCUCTeMe HayK. 1 0 0 06.09.2022 | YcrHbli
MeTo/ibI TT03HAHUS B XUMUH

3. | 3HAKOMCTBO C TIpaBUIaMH 1 0 1 09.09.2022 | TTpakTHueckas
6e30macHOCTH U NIPUEMaMH pabora;
paboThI B XMMUYECKOH
naboparopuu. [TpakTuueckas
pabota Ne 1. ITpaBuia paboTs
B /1ab0paTopyu U MPUEMBI
obpairieHusi ¢ 1abopaTOpPHBIM
obopyj0BaHrEM

4. |Tena u BewjecTsa. 1 0 0 13.09.2022 | TecTUpOBaHHUE;
dusnyeckre CBOMCTBa
BelleCTB. ArperaTHoe
COCTOsIHME Bell[eCTB

5. | YwucTele BelriecTBa U CMECH. 1 0 0 16.09.2022 | YcTHBIM
Criocobb1 pasziesieHust cMeceid

6. |IIpaktuueckasi pabora: Ne 2. |1 0 1 20.09.2022 | TTpakTruecKas
Paszenenue cmeceii (Ha pabora;
TpUMepe OUUCTKU
TI0OBapeHHOU COJN)

7. | ATombl u MonieKyibl. TTpocTsie | 1 0 0 23.09.2022 | YcTHBIR
Y CJIO>KHBIE BeIeCTBa

8. | XvMHueckue 3/1eMeHTBHI. 1 0 0 27.09.2022 | YcTHBIN
3Haku (CUMBOJIbI) Orpoc;
XUMUYEeCKHUX 3JIEMEHTOB

9. | ATOMHO-MOJIEKY/ISIPHOE 1 0 0 30.09.2022 | YcTHbIR
y4eHHe. 3aKOH ITOCTOSTHCTBA
COCTaBa BellecTB OIIpoC;

10. | Xumuueckasi hopmya. 1 0 0 04.10.2022 | YcTHBII
BajieHTHOCTb aTOMOB
XUMHUYECKUX 37IeMEeHTOB ompoc;




11. | CocTaBneHre XUMHUYECKUX 07.10.2022 | ITucbMeHHBIH
(hopMy/1 110 BaJIEHTHOCTH. KOHTPO/JIb;
HaxosxJeHre BaJleHTHOCTU
XUMHAYECKHUX 3JIEMEHTOB 10
dhopmyie

12. | OTHOCHTebHAsT aTOMHasI 11.10.2022 | YcTHbIH
Macca. OTHoOcUTe IbHas
MOJIeKyJ/IIpHas Macca 0Ipoc,

13. | Pemenue 3agau Ha 14.10.2022 | [TucbMeHHBIH
BbIUKC/IEHHE OTHOCUTEeTbHOU KOHTPOJIb;
MOJIEKYISIPHOM MacCChl
BeIIleCTB

14. | MaccoBasi 10711 XUMHUUECKOT'0 18.10.2022 | YcTHBIN
3/IeMeHTa B COeIMHeHUN

15. | Perienue 3asau Ha 21.10.2022 | TectupoBaHue;
BbIUMC/IEHHE MacCOBOU 10711
XUMHUYeCKOT0 3/IeMeHTa 110
tdhopmyne coeviHeHUs

16. | dusnueckure U XUMHUYECKHE 25.10.2022 | YcTHBIN
ABeHus. XuMuyeckas
peakuus OTIpOC;

17. | TIpu3Haku v yCloBUS 04.11.2022 | YcTHBII
MPOTeKaHUsl XUMHUYeCKUX
peakuuin ompoc,

18. | 3aKOH coOXpaHEeHHsI MaCChI 08.11.2022 | YcTHbIii
Berjects. M.B. JIomoHOCOB —

YUEHbIN-IHI[UK/IOTeAUCT onpoc;

19. | Xumuueckue ypaBHeHUs 11.11.2022 | YcTHBIH

20. | Turbl XUMHUECKUX peaKLUii 15.11.2022 | YcTHBIH
(coemuHeHus1, pa3oXKeHusl, OT1pOC;
3aMelrieHusi, 0OMeHa)

21. | Ypok 060011jeHus 1 18.11.2022 | Y cTHBII
cucTeMaTHU3aly 3HaHUM

22. | YPOK KOHTpOJISI 3HAHUH 22.11.2022 | KoHTposibHast

pabora;

23. | Bo3yx — cMech rasos. 25.11.2022 | YcTHBIH
CocraB Bo3zyxa OTpOoC;




24.

TerioBoii ahdexT
XUMHUUECKOM peakLny,
TIOHATHE O TEPMOXUMHYECKOM
yPaBHeHHUH, 3K30- U
SH/I0TEPMUYECKUX peaKLusIxX

29.11.2022

ITuceMeHHbIN
KOHTPO/JIb;

25.

Crioco6bI rostyueHust
KHCJI0pOo/ia B labopaTopun U
MIPOMBILIEHHOCTH.

[IpuMeHeHve KUC/I0pOja

02.12.2022

YcTHBIN

OT1pOC;

26.

[MpakTueckast pabota Ne 3.
[Tonyuenvie U cobrpaHue
KHCJIOPO/ia, U3yUYeHHe ero
CBOWCTB

06.12.2022

[IpakTyeckas
pabora;

27.

Kpyrosopor kuciopoza B
nipupoge. Tonmgo (yross U
MeTaH). 3arpsi3HeHue BO3/yXa,
CTI0COOBI ero
rpeJoTBpaLLeHUsl. Y ChIeHre
napHUKoBoro 3¢ dekra,
pa3pylieHre 030HOBOT'O CJ/10s1

09.12.2022

YcTHBIN

OT1pOC;

28.

Bopgopoa — xuMuueckuit
3/1eMeHT U MPOCTOe BellleCTBO.
HaxoxzeHve B npupo/e,
¢usnyeckre U XUMHUECKHe
CBOMCTBA (Ha ripumepe
B3aUMO/IENCTBUS C
HeMeTaJlJlaM1 U OKCUZ,aMU
MeTaJl/IoB), IPUMEeHEeHue,
Croco0bI TIOTyYeHust

13.12.2022

YcTHBIN

OT1pOC;

29.

[MpakTueckast pabota Ne 4.
[MTonyuenue u cobupanve
BOZIOPO/ia, U3y4YeHHe ero
CBOWCTB

16.12.2022

[IpakTnueckas
pabora;

30.

IToHsiTHE 0 KUCIOTAaX U COJISIX

20.12.2022

YcTHBIN

31.

Konmuectso BeliectBa. Mosib.
MousnsipHasi macca

23.12.2022

KoHutposnbHas
pabora;

32.

3akoH ABoragpo. MosipHbIii
00BEM ra3oB

27.12.2022

YcTHBIN




33.

Pemienne 3amau Ha
B3aUMOCBS3b KOJIMUEeCTBa
BeIecTBa, 00bEMa M MacChI
ra3oB. Pacuétel o
XUMHAYECKUM ypaBHEHUSIM

13.01.2023

YcTHRIN

OT1pOC;

34.

PacyéTbl o XUMHUUYeCKUM
ypaBHeHUsIM. [IprimeHeHre
3aKO0Ha ABOrajipo

17.01.2023

KontposbsHas
pabora;

35.

®u3nueckKre CBOUCTBA BO/BI.
AHanu3 ¥ CUHTe3 — MeTO/Ibl
W3YyUeHHsl COCTaBa BOJbI.

XUMHUecKre CBOMCTBA BO/IbI
(peakuuu c MeTaIaMH,
OKCH/IaMU METAJIJIOB U
HeMeTasl/IoB)

20.01.2023

YcTHRIN

OT1pOC;

36.

IMousaTHe 00 OCHOBAHUSX U
HMH/IMKAaTOpax

24.01.2023

YcTHBIN

37.

Bopa kak pactBopureb.
PactBopel. PacTBOPpUMOCTB
BeLLIeCTB B BO/jIe.

HaceijeHnsie u
HeHachbIllleHHbIe PACTBOPBI

27.01.2023

YcTHBIN

OT1pOC;

38.

KoHLieHTpaLus pacTBOpPOB.
MaccoBasi 107151 BelljeCTBa B
pactBope. Brruncienus ¢
HCII0/Ib30BaHEeM
TIOHATUA«MaCcCoBast [0/t
BellleCTBa B pacTBOpe»

31.01.2023

ITuceMeHHBIN
KOHTPO/JIb;

39.

[TpakTryeckast pabora Ne 5.
[IpuroroBneHvie paCTBOPOB C
onpeJieNIéHHOU
KOHLIeHTpaLuen

03.02.2023

ITpakTryeckas
paborta;

40.

Posib pacTBOpOB B MpUpO/ie U B
JKU3HU uesioBeka. Kpyrosopot
BO/IbI B TIpUpO/ie. 3arpsi3HeHre
MpUPOJHBIX BoZ. OxpaHa 1
OUKMCTKa TIPUPOJIHBIX BOJ,

07.02.2023

YcTHBIN

OTpoc;




41.

[TepBbie NONbITKU
K/1accupurKalyi XUMUUeCKHUX
snemeHTOB. [IoHATHE O
rpyINax CXOAHbIX 37IeMEHTOB
(esouHbIe U
111e/I0UHO3€eMebHble MeTaslbl,
rajioreHbl, UHepTHbIe ra3bl).

OJIeMeHThbI, KOTOpble
o0pasytoT ampoTepHbIe
OKCH/IbI U TH/IPOKCHU/IBI

10.02.2023

YcTHRIN

OT1pOC;

42.

HMonHasa xumnueckas CBSI3b

14.02.2023

YcTHBIN

43.

Knaccudukanus
HeopraHUuuecKux CoeJUHeHUN

17.02.2023

ITucbMeHHbIH
KOHTPOJIb;

44.

Okcuppl: cocTas,
Kaccuukarys (OCHOBHbIE,
KWCJIOTHBIE, aM(OTepHbIe,
HecoseoOpa3yroiiue),
HOMeHK/IaTypa
(Me>xxayHapoAHasi U
TpuBHasbHas). [lonyueHue u
XUMHUUYEeCKHe CBOWCTBa
KHCJIOTHBIX ¥ OCHOBHBIX
OKCHZIOB

21.02.2023

YcTHBIN

OT1pOC;

45.

OcHoBaHus: COCTaB,
K/1acCU(UKaLYs,
HOMEHK/IaTypa
(MexxayHapoHasi U
TpUBHa/bHAas), hr3nUecKue u
XUMUUECKUE CBOMCTBA,
CTI0CO0BI TIOTyYeHUsT

28.02.2023

YcTHBIN

OT1pOC;

46.

AmdoTepHble OKCU/IBI U
TU/IPOKCHU/IbI, UX CBOWCTBA U
roJiyueHue

03.03.2023

YcTHBIN

OTpoc;

47.

Kucrnotsl: cocras,
Kaccuukanus,
HOMeHK/IaTypa, ¢hu3nueckre
CBOMCTBA

07.03.2023

YcTHBIN

OT1pOC;

48.

Kucnorel: XumMuyeckue
CBOMCTBA, CITIOCOOKI
MoJTyueHust. Psifi akTUBHOCTH
MeTaJlJIoB

10.03.2023

I[TuceMeHHbBIH
KOHTPO/JIb;




49. | Comu (cpennue): 14.03.2023 | YcrHbIi
HOMEHK/IAaTypa, CII0COObI
TI0JIy4eHus], B3aUMOZleliCTBHe ompoc;
CoJIel C MeTa/lJIaMu,
KUC/I0TaMy, 11le/l04aMu U
COJISIMU

50. | BerurcieHus 110 ypaBHEHUSIM 17.03.2023 | YcTHbIH
XUMHUYECKOM peakiuu

51. | T'eHeTHUeCKasi CBS3b MEXIY 21.03.2023 | TTncbMeHHBIM
KJlacCaMy HeopraHW4yeCcKux KOHTPO/JIb;
COoeIMHEeHUM

52. | ITpakTryeckast pabora Ne 6. 24.03.2023 | TTpakTrueckas
Perienue paborta;
3KCIepUMeHTa/IbHBIX 3a/1ay I10
TeMe « OCHOBHbIE K/1acChl
HeopraHuuecKux
CcoeIMHEeHUM»

53. | Ypok 060011ieHus 1 28.03.2023 | YcTHBIH
CHCTeMaTH3al[uy 3HaHUU

54. | YPOK KOHTPOJISI 3HAaHUM 31.03.2023 | KoHTposibHast

pabora;

55. | Ypok 060011jeHus 1 07.04.2023 | YcTHBII
CHCTeMaTH3al[uy 3HaHUU

56. | Ctpoenne atomoB. CocTaB 11.04.2023 | YcTHbIH
aTOMHBIX sifiep. V30TorIbI.
DneKTpoHbl. Pu3ruecKuii OTpoc,
CMBICJT TIOPSIZIKOBOTO HOMepa
3/1eMeHTa

57. | TlepyofuuecKuii 3aKOH W 14.04.2023 | YcTHbIH
[Tepuognueckas cucrema
XVMUUYeCKux 31eMeHTOB [I.11. ornpoc;
Menpeneesa. [leprogpl,
IPYMIIbI, IOATPYIIIBL.
®U31UeCKUM CMBIC/I HOMEPOB
repyo/ia v rpymrbl

58. | CTpoeHwMe 3/1eKTPOHHBIX 18.04.2023 | [TucbMeHHBIH
000/10u€eK aTOMOB TepBbIx 20 KOHTPOJIb;

XMMUUYECKHX 3/1IEMEHTOB
MepUoANUeCKON CUCTEMBbI
. . MeHnpeneesa




59. | XapakrepucTHrKa 21.04.2023 | YcTHBIH
XUMHYECKOr' 0 3/1IeMeHTa 10
€ro I10JIOJKEeHUIO B Orpoc,
NepUoJNYeCKON CUCTeMe
O. Y. Menpeneesa
60. | 3HaueHMe TIEPUOTUUECKOTO 25.04.2023 | YcTHbI#I
3aKOHa Y MIepruoUUuecKon
CUCTeMBbI XUMUUYeCKUX omnpoc,
3/1eMEeHTOB [i/1s1 pa3BUTHS
HayKU Y NIPaKTHKU.
. . MenzieneeB — y4éHbIH,
re/iaror v rpaxJjaHuH
61. | YpoK KOHTpOJIsI 3HAHUH 28.04.2023 | KoHTposibHast
pabora;
62. | DneKTPOOTPULIATENTLHOCTh 02.05.2023 | YcTHbIi
aTOMOB XMMUYECKUX
371eMeHTOB. XUMU4YecKas omnpoc;
CB$13b: KOBaJIeHTHas1 MOJIsIpHast
Y KOBaJIeHTHas! HeroJisipHast
63. | CTeneHb OKUC/IEHUS 05.05.2023 | TTucbMeHHbIH
KOHTPO/JIb;
64. | OkucUTebHO- 12.05.2023 | YcTHbIH
BOCCTaHOBUTEJIbHbIE PeaKLiun
(OBP). ITpotiecchl OKUCIeHUS omnpoc;
Y BOCCTaHOBJIEHHSI.
Oxucnvrenu u
BOCCTaHOBUTEJN
65. | CocraByieHue ypaBHeHUMH 16.05.2023 | [TucbMeHHBIH
OKUCJIUTE/IbHO- KOHTPO/JIb;
BOCCTAHOBUTEJIbHBIX PeaKL[1ii
1 CXeM 3/IeKTPOHHOT0 OasiaHca
66. | Ypok 0600111eHs 1 19.05.2023 | YcrHbI
cucTeMaTHU3aly 3HaHUH OI1poC;
67. | Ypok pa3BUBaroiero 23.05.2023 | KoHTposibHast
KOHTPOJIS1 3HaHUW. XUMUS B pabora;

JIeCTBUU




68. | Kuciopos — xumuveckuii 1 0 0 26.05.2023 | YcTHbIN
3JIeMeHT U MPOCTOe BellleCTBO.
O30H. HaxoxieHue Ompoc;
KHUCJIOpO/ia B TIPUPO/IE,
(bur3nueckre U XUMHUYecKue
cBolicTBa (peakiyu

OKUCJIeHUs], TOpPeHue).

[Tonsitue 06 oKcHgax

OBUIEE KOJIMYECTBO YACOB |68 6 6
[10 ITPOI'PAMME

YYEBHO-METOJMYECKOE OBECIIEYHEHUE OBPA30OBATEJ/IBHOI'O ITPOIIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

Xwumusi. 8 knacc/Kysnerioa H.E., Turosa 1.M., I'apa H.H., O61miecTBo C orpaHi4eHHOI
otBeTCTBeHHOCThIO«3marenbckuid 1ieHTp BEHTAHA-T'PA®»; AkiionepHoe o011iecTBo «V3aTenbCcTBO
[TpocBenieHvie»; BBeguTe cBOM BapuaHT:

METOJUYECKHWE MATEPHAJIBI /11 YUUTEJIA

I P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbhI 1 PECYPCbI CET UHTEPHET

educont.ru

MATEPUA/IBHO-TEXHUYECKOE OBECIIEYEHUE OEPA30BATEJ/IBHOI'O ITPOIIECCA
YUEBHOE OBOPY/JOBAHUE

OBOPY/JOBAHME /1711 [IPOBEJEHS JIABOPATOPHBIX, IPAKTUUECKHUX PABOT,
JEMOHCTPAIIUI



